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RESULTS

1. SEMEN EXAMINATION:
A. MACROSCOPIC EXAMINATION:

The volumes of the whole ¢jaculates ranged from 2.9 - 5.8 ml with a mean value
of 4.30 + 1.04 ml. The mean value of the volume of the first fractions of split ejaculates
was 1.99 £ 0.45 ml with a range of 1.4 - 2.7 ml. The mean value of the volume of the

second fractions of split ejaculates was 2.21 + 0.45 mi with a range of 1.6 - 3.1 ml

(Table 1).

All ejaculates were greyish-white in color and had normal odor and viscosity.

E. MIROSCOPIC EXAMINATION:
i. COUNT:

The concentration of sperms in whole ejaculates ranged from 61-109 millions/ml
with a mean value of §1.92 + 13.4 millions/ml. The mean value of sperm concentration in
the first split fractions was 144.12 +25.05 millions/m]l with a range of 98-215
millions/ml. It was significantly more than that of the whole ejaculates. The mean value in
the second split fractions was 29.34 + 11.98 millions/ml with a range of 10-56

millions/ml. It was less significantly than that of the whole ejaculates (Tables 1 & 2).

%, MOTILTY:

The percentage of motile sperms in whole ejaculates ranged from 60-95% with a
mean value of 73.8 = 11.45%. The mean value in the first split fractions was 83.8 + 8.6%
with a range of 70-95%. It was significantly higher than that of the whole ejaculates. The
mean value in the second split fractions was 47.7 + 9.7% with a range of 35-65%. It was

significantly less than that of the whole ejaculates. (Tables 1 & 2).
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Table (1}: Showing the voluse of semen ejaculates, count, percent of motile sperss and
percent of norml forss of spems in the whols sjaculates and the first and second split
tractions.

WOLE EJADILATER BPLIT EJACLLATES

No. of No, of I** fraction ™ fraction

ejaculatal Vol €t M MW sjaculatel Vol Ct M M Vol Gt W W
1 50 8 1B 51 26 143 5 B 29 5 M0 &
z J OO 9 ] 32 L7 126 %0 b 2.2 8% 0 73
3 5.4 83 & Fit] 53 1.4 145 73 &0 1.6 21 0 89
4 34 1wy 8 1 H 25 1% 835 B 1.5 19 8 &0
3 5. B0 & B 55 27 103 0 %0 27 51 &0 5
& 2.8 70 & % 5% 2.3 163 B &5 2.1 3% 45 9
7 3.2 102 %0 B0 5 26 M2 19 & 03 &8 7B
g8 5.2 B & & 58 23123 0 B R0 S B R
? 43 % 70 B0 Nyl 1.9 172 % B89 22 43 55 B8
10 i 8 13 0B 60 27 1% 73 B 21 B &
] 5.0 1 8 10 sl L5 12 1 & 24 42 % N
12 29 99 95 65 42 2.1 148 8 70 28 30 &0 80
13 3l 9% 80 B 43 .4 123 99 7 2B 0 % 70
14 J4 B 75 B & 21 153 80 W 28% B 0%
19 o 105 9 75 65 L7 163 % &5 200 45 N
14 42 Bl N % b6 20 106 B9 7 24 2 55 N
17 ST Y I R 4] 67 LT 12 % & 28 W 5
18 B W & B 68 L3 152 99 % 29 2 85 ®
19 48 8 0 & ] 21 16 B 8 23 % 0 45
x 3.4 85 & 8 bi 1.6 138 90 70 230 % 55 &
2 .0 75 B 8 Tt 20 151 B3 8 L6 8 35 &0
n 332 % 5 0 72 1.9 133 9% 8 YR 5 N
pAl 9.6 6 M 9% 3 23 12 B8 & 24 % N B
2 39 2 15 &8 74 26 131 B0 9 21 R B B
Yo} 4 85 70 8 75 LB 160 % 70 L7 2 3 6
2 .7 8 K OB 74 24 145 5 % 1.8°12 & 0B
i 5.3 77 & B 77 L4 A5 T8 238 S0 43
28 29 8 99 B85 78 2.4 142 B35 90 1.B 32 43 &5
Vo 35 75 B0 &0 79 1.3 17 9% o 0 8 & @
K4 32 8 % 75 B0 1.6 1% 95 &5 L9 3B 40 5
3t 1 107 70 &0 Bi L6 W N & 2917 % B
32 0 B9 70 ®. a2 27 il6 70 & 2183 &8 ®
B 37 8 K 83 23 144 m 7o 1828 H &
'] 29 17 &8 N 84 20 19 85 8 713 B B
5 32 9 8/ & 85 L4139 B LB 19 35 45
K o B N B4 .6 138 B &0 L9y 12 4 70
kY] 3.6 M &0 079 87 2.1 152 B B0 207 & 1
K¢ . B &8 w0 B8 24 120 80 8 3031 A 85
39 .4 T 90 45 B9 1.7 13 85 B8 26 1 99 W
40 30 6 & 7 il L 189 95 B 1.8 1 & &
4} N6 8 6 T 1 L7 1 % 9% L6 4 3 W
42 0 & 70 90 V74 L3 162 90 7o .7 10 35 63
83 3.7 & &0 B 23 L6 163 %0 70 21 40 4 8
H 39 18 n H 1.B 192 B85 & 20 8 4 %
45 7 8t " W 73 231 B 8|27 B OB
44 43 87 % & 9% BT M9 O OS5 242 5 9
47 42 9% 70 70 97 L6 00 % 80 1.6 21 4 B0
a8 .8 &8 & % 8 24 14 75 8BS 238 B[
49 40 7 ™ 8 » 2619 15 W 228 &8 N
30 3 82 80 £ 100 .4 178 %5 & Le 12 B W

- Mean (430 BLYZT73.B 7.9 | Mean |L.99 144.12 B3.B 4.8 12.21 2.4 47.7 T2.9
S0 |1,04 13.4 1145951 | 5.D. [0.45 5.05 B.6 9.95 |0.45 1L 9.7 9.7

Unl: Voluse of exch sesen ejaculate in at, Ct: Count of sperss in millions/al
fir: Percent of norsal forss of sperms. Mt: Percent of motile sperns.
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Table (2-a): Shaowing the comparison between sperm count, percent of
motile sperms and percent of normal forms of sperms in the
whole non-washed and first split fraction specimens.

Whole non- First Split _
Washed Fraction t fa) Signifi-
Specimens. Specimens. cance.
Sperm count B1.92 * 13.40 [144.12 * 25.05 15.481 <0.001 +++
Motile spermsZ|{73.80 + 11.45 83.80 + B.60 4.936 <0.001t +++
Normal forms%.]753.90 + 9.51 74.8B0 * 9.95 0.565 <0.05 -
Table (2-m): Showing the comparison between sperm count, percent of

motile sperms and percent of normal forms of sperms in the
whole non-washed and second split fraction specimens.

Whole non-— Second Split
Washed Fraction t p Signifi-
Specimens. Specimens. cance.
Sperm count 81.92 £ 13.40 |29.34 + 11.98 20.686 <0.,001 +4+
Motile spermsXx|73.80 + 11.45 47.70 * 9,27 12.525 <0.001 +++
Normal formsX.|75.90 + 9.51 72.90 * 9.24 1.598 <0.035 -
Table <(2-c): Showing the comparison between sperm count, percent of

motile sperms and percent of normal forms of sperms in the
fFirst split fraction and sacond split fraction specimens.

; First Split Second Split

! Fraction Fraction t p Sigrnifi-
5 Specimens. Specimens. cance.
Sperm count 144.12 * 25.05|29.34 + 11.98 29.225 <0.001 +++
Motile spems% [83.8B0 + 8.&0 47.70 * 9.27 20.182 <0.001 +++
Normal ¥ormsk 74.8Q * 92.%95 72.90 % 9.2@ 0.988 <0.05 -

+++ =highly significant — = imsignificant.




3. ZISTOLOGICAL EXAMINATION:

The percentage of normal forms of sperms in whole ejaculates was normal ranged
from 60% to 90% with a mean value of 75.9 + 9.51%. The mean value of the percentage
of the normal forms of sperms in the first split fractions was 74.8 + 9.95% with a range
of 60-90%, while the mean value in the second split fractions was 72.9 + 9.26% with a
range of 60-90%. Both values did not differ significantly from that of the whole ejaculates
(Tables 1 & 2).

Abnormal aggregation of sperms {more than 10 cells} were not observed.
The presence of immature testicular cells was withen the normal limits {2%}.

The presence of the other cells rather than sperms like leukocytes, erythtrocytes and

macrophages was withen the normal limits {0-2 / H.P.F}.

4. HISTOCHEMICAL EXAMINATION:
L ADENOSINE TRIPHOSPHATASE;
(A) WHOLE EJACULATE SPECIMENS:
(1) Whole non-washed specimens: (Table 3)
a. Immediately examined specimens:
A positive adenosine triphosphatase reaction was noticed in the mid-piece and tail.

No reaction was seen in other parts of spermatozoa (Fig. 1).

The percentage of spermatozoa giving a strong reaction for adenosine
triphosphatase ranged from 19% to 39 % with a mean value of 30.3 + 5.95 %. Those
with a moderate reaction ranged from 16% to 39 % with a mean value of
26.2£7.47 %. Weakly stained sperms ranged from 12% to 35 % with a mean value of
24.4+7.31 %. Sperms with a negative reaction ranged from 12% to 27 % with a mean
value of 19.1%'5.34 %.

38




imie 1302

Showing the percentage of speras with different grades of ddenosine triphosmatase reaction in wigle non-wisnad specisens.
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Fig. (1) : A photomicrograph of spermatozoa in a whole-non washed ejaculate stained
immediately for adenosine triphosphatase.
Note the strong (long arrow), moderate (short arrow), and weak (arrow head)

reactions in the sperms.

(Modified method of Tunell and Hart for ATPase. Proj: 10 Obj: 100)




b. Specimens examined after one hour:

A similar reaction was noticed in the mid-piece and tail. The percentage of
spermatozoa giving a strong reaction for adenosine triphosphatase ranged from
15% to 35 % with a mean value of 26.9 + 6.59 %. Moderately stained sperms ranged
from 14% to 33 % with a mean value of 23 + 5.08 %. Those with a weak reaction
ranged from 17% to 35 % with a mean value of 25.2 + 6.49 %. Sperms with a negative

reaction ranged from 15% to 36 % with a mean value of 24.9 +6.69 %.

¢. Specimens examined after two hours:

A positive adenosine triphosphatase reaction was also detected in the mid-piece and

tail. The percentage of spermatozoa giving a strong reaction for adenosine triphosphatase
ranged from 12% to 31 % with a mean value of 21.5 * 6.42 %. Those with a moderate

reaction ranged from 15% to 30 % with a mean value of 21.2 + 4.96 %. Sperms with a

41

weak reaction ranged from 17% to 36 % with a mean value of 26.9+ 592 %. Sperms

with a negative reaction ranged from 24% to 39 % with a mean value of

30.4 + 5.66 %.

d. Specimens examined after four hours:

Also, only the mid-piece and tail were the sites of positive reaction. The percentage
of spermatozoa giving a strong reaction ranged for adenosine triphosphatase from
8% to 22 % with a mean value of 15.2 £ 4.73 %. Moderately stained sperms ranged
from 9% to 29 % with a mean value of 17.7 £6.8 %. Those with a weak reaction
ranged from 15% to 29 % with a mean value of 22 + 4.97 %. Sperms with a negative

reaction ranged from 32% to 58 % with a mean value of 45.1 + 9.1 %.

e. Specimens examined after eight hours:
No difference was noticed as regards the site of adenosine triphosphatase reaction.
Anyhow, the percentage of spermatozoa giving a strong reaction for adenosine

triphosphatase ranged from 0% to 4 % with a mean value of 2.2 + 1.23 %. Those with




a moderate reaction ranged from 2% to 17 % with a mean value of 102 5.35%.
Weakly stained sperms ranged from 8% to 19 % with a mean value of 15+ 3.59 %.
Sperms with a negative reaction ranged from 60% to 90 % with a mean value of
72.8 + 9.53 %.

A highly significantly negative correlation was found between the percent of the
strongly stained sperms for adenosine triphosphatase in whole non-washed specimens and
the period of incubation [ r = - 0.887: P < 0.001 ]. This means that the percent of such

strongly stained sperms decreased with time.

A highly significantly negative correlation was found between the percent of the
moderately stained sperms for adenosine triphosphatase in whole non-washed specimens
and the period of incubation [ r = - 0.694; P <0.001 ]. This means that the percent of

such moderately stained sperms decreased with time.

A highly significantly negative correlation was found between the percent of the
weakly stained sperms for adenosine triphosphatase in whole non-washed specimens and
the period of incubation [ r = - 0.549; P < 0.001 ]. This means that the percent of such

weakly stained sperms decreased with time.

A highly significantly positive correlation was found between the percent of the
negatively stained sperms for adenosine triphosphatase in whole non-washed specimens
and the period of incubation [ r = 0.938; P <0.001 ]. This means that the percent of such

negatively stained sperms increased with time.

(2) Washed specimens: (Table 4)
a. Immediately examined specimens;

A positive adenosine triphosphatase reaction was"also observed in the mid-piece
and tail. The percéntage of spermatozoa giving a strong reaction ranged from

15% to 41 % with a mean value of 28.5 * 8.05 %. It did not differ statistically from
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7able 141: Showing the percentaqe of speras with different grades of ddengsing trionospatdse raaction 10 washed SOeC i eens.
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Table (S): Showirig the comparison between the adenosine triphosphatase
- reaction in the sperms of whole non—-washned and washedo

specimens,
Type of Time of| Whole non- washed Signific-
Reaction. Incuba- Washed Specimens, t o] ance.
tion. Specimens,
Strong '
reaction o) 30.3 r 5.95 |28.5 x B8.05 |0.369 |<«0.05 -
! hour |26.9 = 6.359 18.7 = 5,01 3.132 <{3.05 +
2 hours]2l.3 * &.,42 8.7 * 4,42 15,194 }<0,001 +++
4 hours|1l5.2 * 4.73 2.7 * 2,50 17.387 |<0.00¢ +++
8 hoursl 2.2 © 1.23 0.2 = 0.42 14.867 [<0.00! +4+
7e9eviss | o 26.2 = 7.47 |26.6 + 4.20 |0.148 {<0.05 -
1 hour 123.0 = 5,08 |21.4 = 5.48 |0.677 |<0.05 -
2 hours|2i.2 = 4,96 [17.8 * 6.39 |1.329 |<0.05 -
4 hoursli?7.?7 £ 6.8 12.5% £ 4.65 |1.996 |<0.03 -
8 hoursfl0.0 * 5.35 1.1 £ 0.88 }5.188 |«<0.001 +++
redetion o 24.4 = 7.31 |22.6 + 5.97 |0.603 [<0.05 -
1 hour |25.2 = 6.49 |2B8.4 = 3.95 [1.331 [<0.05 -
2 hours|26.9 £ 5.92 (23.9 * 3.73 {1.357 |<0.05 -
4 hoursf22.0 = 4.97 120.4 % 3.98 (0.795 [<0.05 -
8 hours|l3.0 £ 3.59 9.2 £ 1.81 }|4.560 [<0.001 +++
No reaction 0 19.1 * 5.34 |22.3 * 5,62 |1.305 {<0.05 -
I hour |24.9 £ 6.69 |31.5 % 6,80 |2.187 1<0.05 +
2 hours{30.4 = S.66 |49.6 * B.36 |6.016 §1<0.001 +++
4 hoursi4S.1 * 92,10 |64.4 £ 4.90 S5.9205 <0.001 +++
8 hoursl72.8 * 2,53 |89.2 = 2.27 |5.390 |<0.001 +++

+++ = highly significant + = gignificant - = non-significant




that of the strongly stained sperms in the immediately examined whole non-washed

specimens [ P < 0.05 ] (Table 5).

Those with a moderate reaction ranged from 21% to 34 % with a mean value of
26.6 + 4.2 %. They did not differ statistically from the moderately stained sperms for
adenosine triphosphatase in the immediately examined whole non-washed specimens
[ P<0.05] (Table 5).

Weakly stained sperms ranged from 11% to 30 % with a mean value of
22.6 + 5.97 %. They did not also differ statistically from the weakly stained sperms for
adenosine triphosphatase in the immediately examined whole non-washed specimens

[P<0.05] (Table 5).

Sperms with a negative reaction ranged from 14% to 32 % with a mean value of
22.3+5.62 %. They did not also differ statistically from the negatively stained sperms
for adenosine triphosphatase in the immediately examined whole non-washed specimens

{ P<0.05 ] (Table 5).

b. Specimens examined after one hour:

A similar adenosine triphosphatase reaction was noticed in the mid-piece and tail.
The percentage of spermatozoa giving a strong reaction ranged from 11% to 28 % with a

mean value of 18.7 + 5.01 %. This was significantly less than that of the strongly stained

sperms in the whole non-washed specimens examined after one hour of incubation

[ P < 0.05 ] (Table 5).

Moderately stained sperms ranged from 13% to 29 % with a mean value of
21.4 + 5.48 %. They did not differ statistically from the moderately stained sperms for
adenosine triphosphatase in the whole non-washed specimens examined after one hour of

incubation [P < 0.05] (Table 5).
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Those with a weak reaction ranged from 22% to 35 % with a mean value of
28.4 + 3.95 %. They did not also differ statistically from the weakly stained sperms for
adenosine triphosphatase in the whole non-washed specimens examined after one hour of

incubation [ P <0.05] (Table 5).

Sperms with a negative reaction ranged from 20% to 40 % with a mean value of
31.5 + 6.8 %. They were significantly more than that of the negatively stained sperms for
adenosine triphosphatase in the whole non-washed specimens examined after one hour of

incubation [ P < 0.05] (Table 5).

c. Specimens examined after two hours:

A positive reaction was also detected in the mid-piece and tail. The percentage of
spermatozoa giving a strong reaction ranged from 2% to 15 % with a mean value of
8.7+ 4.42 %. Statistically, it was highly significantly less than that of the strongly
stained sperms in the whole non-washed specimens examined after two hours of incubation
[P<0.001] (Tabie 5).

Those with a moderate reaction ranged from 11% to 29 % with a mean value of
17.8 + 6.39 %. They did not differ statistically from the moderately stained sperms for
adenosine triphosphatase in the whole non-washed specimens examined after two hours of

incubation [ P <0.05] (Table 5).

Sperms with a weak reaction ranged from 17% to 29 % with a mean value of
23.9 + 3.73 %. They did not also differ statistically from the weakly stained sperms for
adenosine triphosphatase in the whole non-washed specimens examined after two hours of
incubation [ P <0.05] (Table 3).

Sperms with a negative reaction ranged from 38% to 61 % with a mean value of

49.6 + 8.36 %. This\was highly significantly more than that of the negatively stained
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sperms for adenosine triphosphatase in the whole non-washed specimens examined after

two hours of incubation [ P < 0.001 ] (Table 5).

d. Specimens examined after four hours:

Also, only the mid-piece and tail were the sites of positive adenosine triphosphatase
reaction. The percentage of spermatozoa giving a strong reaction ranged from 0% to 7 %
with a mean value of 2.7 + 2.5 %. They were highly significantly less than that of the
strongly stained sperms in the whole non-washed specimens examined after four hours of

incubation [ P < 0.001 ] (Table 5).

Moderately stained sperms ranged from 8% to 20 % with a mean value of
12.5 + 4.65 %. They did not differ statistically from the moderately stained sperms for
adenosine triphosphatase in the whole non-washed specimens examined after four hours of
incubation [ P <0.05] (Table 5).

Those with a weak reaction ranged from 15% to 28 % with a mean value of
20.4 + 3,98 %. They did not also differ statistically from the weakly stained sperms for
adenosine triphosphatase in the whole non-washed specimens examined after four hours of

incubation [ P < 0.05] (Table 5).

Sperms with a negative reaction ranged from 57% to 73 % with a mean value of
64.4 + 4.9 %. Statistically, they were highly significantly more than the negatively
stained sperms for adenosine triphosphatase in the whole non-washed specimens examined

after four hours of incubation [ P < 0.001 ] (Table 5).

e. Specimens examined after eight hours:
No difference was noticed as regards the site of adenosine triphosphatase reaction.
Anyhow, the percentage of spermatozoa giving a strong reaction ranged from 0% to 1 %

with a mean value of 0.2+ 0.42 %. It was highly significantly less than that of the
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strongly stained sperms in the whole non-washed specimens examined after eight hours of

incubation [ P < 0.001 ] (Table 5).

Those with a moderate reaction ranged from 0% to 2 % with a mean value of
1.1 + 0.88 %. They were highly significantly less than that of the moderately stained
sperms for adenosine triphosphatase in the whole non-washed specimens examined after

eight hours of incubation [ P < 0.001 ] (Table 5).

Weakly stained sperms ranged from 6% to 13 % with a mean value of
9.2 £ 1.01 %. They were highly signiﬁcamly less than that of the weakly stained sperms
for adenosine triphosphatase in the whole non-washed specimens examined after eight

hours of incubation [ P < 0.001 ] (Table 5).

Sperms with a negative reaction ranged from 85% to 93 % with a mean value of
89.5 + 2.27 %. Statistically, they were highly significantly more than the negatively
stained sperms for adenosine triphosphatase in the whole non-washed specimens examined

after eight hours of incubation [ P < 0.001 ] (Table 5).

A highly significantly negative correlation was found between the percent of the
strongly stained sperms for adenosine triphosphatase in the washed specimens and the
period of incubation [ r = - 0.789; P <0.001 ]. This means that the percent of such

strongly stained sperms decreased with time.

A highly significantly negative correlation was found between the percent of the
moderately stained sperms for adenosine triphosphatase in the washed specimens and the
period of incubation [ r = - 0.885; P <0.001 ]. This means that the percent of such

moderately stained sperms decreased with time.

A highly significantly negative correlation was found between the percent of the

weakly stained sperms for adenosine triphosphatase in the washed specimens and the
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period of incubation [ r=-0.774; P <0.001 ]. This means that the percent of such weakly

stained sperms decreased with time.

A highly significantly positive correlation was found between the percent of the
negatively stained sperms for adenosine triphosphatase in the washed specimens and the
period of incubation [ r = 0.955; P <0.001 ]. This means that the percent of such

negatively stained sperms increased with time.

(3) Washed specimens to which calcium was added: (Table 6).
a. Immediately examined specimens:

A positive adenosine triphosphatase reaction was also observed in the mid-piece
and tail. The percentage of spermatozoa giving a strong reaction ranged from
18% to 36 % with a mean value of 26.8 £ 6.68 %. It did not differ statistically from
that of the strongly stained sperms in the immediately examined washed specimens
[ P<0.05] (Table 7).

Those with a moderate reaction ranged from 20% to 38 % with a mean value of
29+ 5.94 %. They did not differ statistically from the moderately stained sperms for
adenosine triphosphatase in the immediately examined washed specimens [P<0.05]
(Table 7).

Weakly stained sperms ranged from 17% to 35 % with a mean value of
26.1 £ 6.72 %. They did not also differ statistically from the weakly stained sperms for
adenosine triphosphatase in the immediately examined washed specimens [P<0.05]
(Table 7).

Sperms with a negative reaction ranged from 9% to 27 % with a mean value of
18.1 £ 5.57 %. They did not also differ statistically frorﬁ the negatively stained sperms
for adenosine niphosfahatase in the immediately examined washed specimens [ P <0.05 ]
(Table 7).
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Taple (7): Showing the comparison between the adengsine tri1phosphatase
raaction in the asperms of washed gpecimens and washed
specimens to which calclum was aoddad.

Type of Time of Washaed Washed 8ignific-
Reaction. incuba-| Specimens. SBpacimansg t p ance,.
tion. + Calcium
+250278 5 0 28.5 = 8.05 |26.8 * 6.68 |0.514 |<0.0S -
1 hour 18.7 = 5.01 21.1 * 4.23 1.157 <0.0% -
2 hours| 8.7 £ 4.42 11.4 £ 4,35 1.376 <Q,085 -
4 nours| 2.7 * 2.50 4,0 = 2.16 1.2495 |<0.03 -
8 hours 0.2 * 0,42 0.1 = ©.32 0,600 Q.03 -
Hogarién o 26.6 * 4.20 |29.0 + 5.94 |1.043 |<0.05 -
1 hour [21.4 £ 5,48 |25.5 = 4.67 1.800 [<0.05 -
2 hoursl|17.8 * 6.39 [21.5 = 4.90 1.45%2 1<0.05 -
4 hours|12.5 * 4.&5 13.4 = 4.84 |0.424 1<0.05 -
8 hours 1.1 = ©0.68 2.2 * 1.62 1.890 [<0.05 -
reaciion 0 22.6 * 5.97 |26.1 £ 6.72 [1.231 [<0.05 -
1 hour |28.4 £ 3.95 27.5 £ 3.81 [0.519 |<0.05 -
2 hours|23.9 + 3.73 |24.0 + 3.65 {0.060 ]<0.05 -
4 hoursl20.4 £ 3,98 [22.5 = 4.17 {1.152 [<0.05 -
8 hours} 9.2 * 1.81 11.1 = 3.03 1.699 |<0.03 -
No reaction o 22.3 + 5.62 |18.1 £ 5.57 |1.679 |<0.05 -
1 hour |31.5 = 6.80 125.9 = 5,45 12.032 Q.05 -
2 hourslée9.6 £ B8.36 143.1 £ 5.80 2.021 <0.05 -
4 hoursles.4 = 4,90 j&0.1 X 6.14 1,731 Q.05 -
8 hoursl|B89.5 * 2.27 |86.6 t 4.40 1.851 £C.05 -

- = mon-significant




b. Specimens examined after one hour:

A similar location of adenosine triphosphatase reaction was noticed. The percentage
of spermatozoa giving a strong reaction ranged from 15-26 % with a mean value of
21.1+4.23 %. This did not differ statistically from that of the strongly stained sperms in

the washed specimens examined after one hour of incubation [ P < 0.05 ] (Table 7).

Moderately stained sperms ranged from 19% to 31 % with a mean value of
25.5+ 4.67 %. They did not differ statistically from the moderately stained sperms for
adenosine triphosphatase in the washed specimens examined after one hour of incubation
[P<0.05] (Table 7).

Those with a weak reaction ranged from 22% to 33 % with-a mean value of
27.5+ 3.81 %. They did not also differ statistically from the weakly stained sperms for
adenosine triphosphatase in the washed specimens examined after one hour of incubation

[P<0.05] (Table7).

Sperms with a negative reaction ranged from 18% to 34 % with a mean value of
25.9+ 5.45 %. They did not differ statistically from the negatively stained sperms for
adenosine triphosphatase in the washed specimens examined after one hour of incubation

[ P< 0.05 ] (Table 7).

¢. Specimens examined after two hours:

A positive adenosine triphosphatase reaction was also detected in the mid-piece and
tail. The percentage of spermatozoa giving a strong reaction ranged from 5% to 17 %
with a mean value of 11.4 + 4.35 %. It did not differ statistically from that of the strongly
stained sperms in the washed specimens examined after two hours of incubation
[ P< 0.05 ] (Table 7). |
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Those with a moderate reaction ranged from 15% to 28 % with a mean value of
21.5 + 4.9 %. They did not differ statistically from the moderately stained sperms for
adenosine triphosphatase in the washed specimens examined after two hours of incubation

[P<0.05] (Table 7).

Sperms with a weak reaction ranged from 18% to 30 % with a mean value of
24 + 3.65 %. They did not aiso differ statistically from the weakly stained sperms for
adenosine triphosphatase in the washed specimens examined after two hours of incubation

[P<0.05] (Table 7).

Sperms with a negative reaction ranged from 35% to 51 % with a mean value of
431 + 5.8 %. This did not differ statistically from that of negatively stained sperms for
adenosine triphosphatase in the washed specimens examined after two hours of incubation
[P <0.05 ] (Table 7).

d. Specimens examined after four hours:

Also, only the mid-piece and tail were the sites of positive reaction. The percentage
of spermatozoa giving a strong reaction ranged from 1% to 7 % with a mean value of
4+2.16 %. They did not differ statistically from the strongly stained sperms for
adenosine triphosphatase in the washed specimens examined after four hours of incubation

[ P<0.05 ] (Table 7).

Modcrately stained sperms ranged from 7% to 21 % with a mean value of
13.4 + 4.84 %. They did not differ statistically from the moderately stained sperms for
adenosine triphosphatase in the washed specimens examined after four hours of incubation
[P<0.05] (Table 7).
g Those with a weak reaction ranged from 16% to 30 % with a mean value of

225+ 4.17 %. They did not also differ statistically from the weakly stained sperms for
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adenosine triphosphatase in the washed specimens examined after four hours of incubation

[P<0.05] (Table 7).

Sperms with a negative reaction ranged from 50% to 68 % with a mean value of
60.1 = 6.14 %. They did not differ statistically from the negatively stained sperms for
adenosine triphosphatase in the washed specimens examined after four hours of incubation

[P <0.05 ] (Table 7).

g. . Specimens examined after eight hours:

No difference was noticed as regards the site of adenosine triphosphatase reaction.
Anyhow, the percentage of spermatozoa giving a strong reaction ranged from 0% to 1 %
with a mean value of 0.1 £0.32 %. It did not differ statistically from that of the strongly
Stained sperms in the washed specimens examined after eight hours of incubation
[ P <0.05 ]} (Table 7).

Those with a moderate reaction ranged from 0% to 5 % with a mean value of
2.2+ 1.62 %. They did not differ statistically from the moderately stained sperms for
adenosine triphosphatase in the washed specimens examined after eight hours of incubation
[P <0.05] (Table 7).

Weakly stained sperms ranged from 6% to 16 % with a mean value of
11.1 £ 3.03 %. They did not also differ statistically from the weakly stained sperms for
iadtanosim: triphosphatase in the washed specimens examined after eight hours of incubation
[P<0.05] (Table 7).

Sperms with a negative reaction ranged from 80% to 93 % with a mean value of
:86.6 4.4 %. They did not differ statistically from the negatively stained sperms for
| adenosine triphosphatase in the washed specimens examine& after eight hours of incubation
g[P <0.05 ] (Table 7).
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A highly significantly negative correlation was found between the percent of the

dtrongly stained sperms for adenosine triphosphatase in the washed specimens to which

citalcium was added and the period of incubation [ r = - 0.848; P <0.001 ). This means

|
that the percent of such strongly stained sperms decreased with time.

A highly significantly negative correlation was found between the percent of the
moderately stained sperms for adenosine triphosphatase in the washed specimens to which
¢alcium was added and the period of incubation { r = - 0.906; P <0.001 ]. This means

that the percent of such moderately stained sperms decreased with time.

A highly significantly negative correlation was found between the percent of the
weakly stained sperms for adenosine triphosphatase in the washed specimens to which
calcium was added and the period of incubation [ r = - 0.778; p <0.001 ). This means that

the percent of such weakly stained sperms decreased with time.

A highly significantly positive correlation was found between the percent of the
negatively stained sperms for adenosine triphosphatase in the washed specimens to which
¢alcium was added and the period of incubation [ r = 0.966; P <0.001 ]. This means that

the percent of such negatively stained sperms increased with time.

- (4) Washed specimens to which ascorbic acid was added: (Table §)

a Immediately examined specimens:

A positive adenosine triphosphatase reaction was also observed in the mid-piece
and tail. The percentage of spermatozoa giving a strong reaction ranged from
24% to 38 % with a mean value of 31 * 5.03 %. It did not differ statistically from that
of the strongly stained sperms in the immediately examined washed specimens [ P <0.05]
(Table 9).

Those with a moderate reaction ranged from 20% to 34 % with a mean value of

26.5+ 4.7 %. They did not differ statistically from the moderately stained sperms for
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Table (9): Showina the comparison petween the agendsine tri1phosphatase
reaction in the sperms of washed spacimens and washed
gpecimens to whlch ascorblc acld was agded.
Tvope of Time of Washed wWwashed Signtfic-
Reaction. Incuba-| Specimens. S8pecimens + t p ance.
tion. Ascorbic Acidg
Strong
reacgtion o 28.5 + 8.05 [31.0 £ 5,03 |0.833 {<0.05 -
! hrour |18.7 = S5.01 |22.3 = 5.19 t1.578 (<0.05 -
2 nours| 8.7 + 4.42 |13.7 = 4,42 12.528 }<0.05 +
4 hours|l 2.7 * 2.50 5.2 £ .69 |2.624 [<0.05 +
8 nours| O.2 & 0.42 1.9 = 1.37 3,750 {<0.03 +
P2g27ise o 26.6 * 4,20 {26.5 £ 4.7 0,050 [<0.0S -
;] hour |21.4 = 5,48 |2&6.1 * 4.53 |2.089 }[<0.035 -
2 nours|17.8 £ 6.39 |20.8 = 2.70 [1.367 1<0.05 -
4 poursliz.5 * 4,65 |19.5 % 4.60 [3.385 (<0.05 +
g nours|{ t.l x* 0.88 5.6 £ 2,59 {5.204 }<0.,001 +++
redgtion 0 22.6 = 5.97 |22.5 = 5.99 |0.037 }<0.05 -
] hour |28.4 £ 3.95 |28.5 = 5.,80°10.0458 }<0.00 -
2 hours|23.9 * 3.73 125.7.- = 2.79 {1.223 |<0.05 -
4 hoursl20.4 + 3.98 120.8 * 4.78 [0.203 |<0.05 -
8 hours| 9.2 = 1.8!4 8.6 + 3.2 0.519 }<0.05 -
No reaction o 22.3 * 5,62 |20.0 * 4,00 }1.055 {<0.05 -
1 hour |31.5 £ 6.80 [23.1 * &.26 2.873 C0.05 +
2 noursl|l49.6 * 8.36 |39.8 £ B8.32 [2.628 <Q.03 +
4 noursles.s4 + 4,90 |54.5 r 9.87 12.841 [<0.05 +
&8 hoursl|lBe.s = 2,27 |B83.9 = 6.24 12,665 0,05 +
v ® nighly stagnificant + = gilgnificant - = non-significant




hdenosine triphosphatase in the immediately examined washed specimens [P<0.05]

(Table 9).

Weakly stained sperms ranged from 14% to 31 % with a mean value of
22.5 +5.99 %. They did not also differ statistically from the weakly stained sperms for
adenosine triphosphatase in the immediately examined washed specimens [ P <0.05]
(Table 9).

Sperms with a negative reaction ranged from 14% to 26 % with a mean value of

20 + 4 %. They did not also differ statistically from the negatively stained sperms for

adenosine triphosphatase in the immediately examined washed specimens [ P <0.05 ]

(Table 9).

b. Specimens examined after one hour:
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A similar reaction was noticed in the mid-piece and tail. The percentage of

spermatozoa giving a strong adenosine triphosphatase reaction ranged from 15% to 31 %
with a mean value of 22.3 + 5.19 %. Also, this did not differ statistically from that of the
strongly stained sperms in the washed specimens examined after one hour of incubation
{ P <0.05 ] (Table 9).

Moderately stained sperms ranged from 20% to 33 % with a mean value of

26.1 + 4.53 %. They did not differ statistically from the moderately stained sperms for

adenosine triphosphatase in the washed specimens examined after one hour of incubation

[ P<0.05] (Table9).

Those with a weak reaction ranged from 22% to 36 % with a mean value of

'28.5+ 5.8 %. They did not also differ statistically from the weakly stained sperms for

adenosine triphosphatase in the washed specimens examined after one hour of incubation

[P <0.05] (Table9).




Sperms with a negative reaction ranged from 11% to 32 % with a mean value of
23.1 + 6.26 %. They were significantly less than the negatively stained sperms for
adenosine triphosphatase in the washed specimens examined after one hour of incubation

[ P<0.05] (Table9).

c. Specimens examined after two hours:

A similar location of adenosine triphosphatase reaction was noticed. The percentage
of spermatozoa giving a strong reaction ranged from 8% to 21 % with a mean value of
13.7 + 4.42 %. It was significantly more than that of the strongly stained sperms in the

washed specimens examined after two hours of incubation [ P <0.05 ] (Table 9).

Those with a moderate reaction ranged from 16% to 24 % with a mean value of
20.8 + 2.7 %. They did not differ statistically from the moderately stained sperms for
“adenosine triphosphatase in the washed specimens examined after two hours of incubation

[P<0.05] (Table9).

Sperms with a weak reaction ranged from 22% to 31 % with a mean value of
25.7 + 2.79 %. They did not also differ statistically from the weakly stained sperms for
adenosine triphosphatase in the washed specimens examined after two hours of incubation
[P <0.05) (Table9).

Sperms with a negative reaction ranged from 29% to 51 % with a mean value of
39.8 + 8.32 %. They were significantly less than the negatively stained sperms for
adenosine triphosphatase in the washed specimens examined after two hours of incubation

[ P <0.05 ] (Table 9).

d. Specimens examined after four hours:

Also, only the mid-piece and tail were the sites of positive reaction. The percentage
of spermatozoa giving a strong reaction ranged from 3% to 8 % with a mean value of

5.2 + 1.69 %. This was significantly more than that of the strongly stained sperms for
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adenosine triphosphatase in the washed specimens examined after four hours of incubation

[ P <0.05 ] (Table 9).

Moderately stained sperms reaction ranged from 13% 10 26 % with a mean value
of 19.5 + 4.6 %. They were significantly more than that of the moderately stained sperms
for adenosine triphosphatase in the washed specimens examined after four hours of

incubation [P <0.05] (Table 9).

Those with a weak reaction ranged from 12% to 27 % with a mean value of
20.8 +4.78 %. They did not differ statistically from the weakly stained sperms for
adenosine triphosphatase in the washed specimens examined after four hours of incubation
{P<0.05] (Table 9).

Sperms with a negative reaction ranged from 41% to 66 % with a mean value of
54.5 + 9.87 %. This was significantly less than that of the negatively stained sperms for
adenosine triphosphatase in the washed specimens examined after four hours of incubation
[ P<0.05] (Table 9).

€. Specimens examined after eight hours:

- No difference was noticed as regards the site of adenosine triphosphatase reaction.
Anyhow, the percentage of spermatozoa giving a strong reaction ranged from 0% to 4 %
with a mean value of 1.9 + 1.37 %. It was significantly more than that of the strongly
stained sperms in the washed specimens examined after eight hours of incubation
[ P<0.05] (Table 9).

Those with a moderate reaction ranged from 2% to 9 % with a mean value of
5.6 +2.59 %. They were highly significantly more than that of the moderately stained
sperms for adenosine triphosphatase in the washed speciméns examined after eight hours

of incubation [ P <0.001 ] (Table 9).
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_ Weakly stained sperms ranged from 5% to 15 9% with a mean value of
8.6+ 3.2 %. They did not differ statistically from the weakly stained sperms for
adenosine triphosphatase in the washed specimens examined after eight hours of incubation
[P <0.05] (Table 9).

Sperms with a negative reaction ranged from 76% to 92 % with a mean value of
83.0 + 6.24 %. They were significantly less than the negatively stained sperms for
‘adenosine triphosphatase in the washed specimens examined after eight hours of incubation

[ P<0.05 ) (Table 9).

A highly significantly negative correlation was found between the percent of the
strongly stained sperms for adenosine triphosphatase in the washed specimens to which
" ascorbic acid was added and the period of incubation [ r = - 0.849; P <0.001]. This

" means that the percent of such strongly stained sperms decreased with time.

A highly significantly negative correlation was found between the percent of the
moderately stained sperms for adenosine triphosphatase in the washed specimens to which
_ ascorbic acid was added and the period of incubation [ r = - 0.878; P <0.001 }. This

means that the percent of such moderately stained sperms decreased with time.

A highly significantly negative correlation was found between the percent of the
weakly stained sperms for adenosine riphosphatase in the washed specimens to which
ascorbic acid was added and the period of incubation [ r = - 0.748; P <0.001 }. This

means that the percent of such weakly stained sperms decreased with time.

A highly significantly positive correlation was found between the percent of the
negatively stained sperms for adenosine triphosphatase in the washed specimens to which
ascorbic acid was added and the period of incubation [ r = 0.952; P <0.001 ]. This

means that the pcrccﬁt of such negatively stained sperms increased with time.
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{B) SPLIT EJACULATE SPECIMENS:
(1) First split fraction specimens: (Table 10).
a. Immediately examined specimens:

Also, only the mid-piece and tail were the sites of positive adenosine triphosphatase
icaclion. The percentage of spermatozoa giving a strong reaction ranged from
29% 10 44 % with a mean value of 36.3 +5.52 %. They were significantly more than
the strongly stained sperms in the whole non-washed specimens examined immediately

[ P<0.05] (Table i1).

Moderately stained sperms ranged from 16% to 38 % with a mean value of
25.6 £6.8 %. They did not differ statistically from the moderately stained sperms for
g‘adenosine triphosphatase in the immediately examined whole non-washed specimens

{P<0.05] (Table 11).

: Those with a weak reaction ranged from 11% to 34 % with a mean value of
1242 +7.38 %. They did not also differ statistically from the weakly stained sperms for
‘adenosine triphosphatase in the immediately examined whole non-washed specimens
[P <0.05] (Table 11).

Sperms with a negative reaction ranged from 8% to 21 % with a mean value of
113.9 £ 4.38 %. They were significantly less than the negatively stained sperms for
adenosine triphosphatase in the whole non-washed specimens examined immediately

[ P<0.05] (Table 11).

- b. Specimens examined after one hour:

No difference was noticed as regards the site of reaction. Anyhow, the percentage
~of spermatozoa giving a strong reaction ranged from 25% to 43 % with a mean value of
33,9+ 6.24 %. It was significantly more than that of the strongly stained sperms for
: adenosine triphosphéfasc in the whole non-washed specimens examined after one hour of
incubation [ P <0.05 ] (Table 11).
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Taple ki11): Snowing the comparison between (he agdenosine trlphosphatase
: reaction 1n tne sperms oOf whole non-wasnedg angd first split
Fractlon specimens.

Ty#a of Time of| whole non- First Split Signific-
Reagtion. | Incuba- wasned Specimens. t 2] ance,
; tion. Spacimans.
Styrong
reagt1on 0 0.3 * 5,95 |36.3 £ 5,52 [2.339 |<0.05 +
: ! nour |26.9 £ 6.59 33,9 £ 6,24 |2.438 [<0.05 +
2 nours|21.5 £ 6.42 [29.0 £ 7.32 |2.437 |¢0.05 +
4 nours|l15.2 + 4.73 (20.4 % 5,08 12.362 <0,05 +
: g hours| 2.2 = 1.23 4.1 * 1l.66 [2.905 |<0.05 +
Hoderisa o se.2 = 7.47 125.6 * 6.80 |0.188 [<0.0S -
: i hour |23.0 £ $.08 |23.8 x 4.13 |0.387 |<0.03 -
5 hours|21.2 * 4.96 |22.8 £ 4.87 0.728 [<0.03 -
14 nours{i17.7 £ 6.8 |20.5 * 3.57 1.153 Q.05 -
g hoursli0.0 £ 5.35 [13.9 £ 1.79 [2.184 [<0.05 +
reﬂ%%?on o. |za.4 = 7.31 f24.2 £ 7.38 |0.06] <0.03 -
: ; rour }25.2 £ 6.49 |25.2 £ 5,92 |0.000 |<0.03 -
2 nours|26.9 £ 5.92 |24.4 £.3.69 |1.134 <0.05 -
4 hours|22.0 * 4,97 |22.8 x 3.46 |0.418 <O, 0S5 -
g hourstl15.0 t 3.59 {17.8 £ 3.85 }1.681 |<0.05 -
No reaction 0 19.1 + 5.34 {13.9 = 4.38 |2.380 [<0.03 +
| | nour |24.9 * 6,69 |17.1 = 5.34 |2.881 [<0.05 -
i 2 hours|30.4 £ S.66 |23.8 £ 7.18B 2.283 |<0,095 -
f 4 hours{45.1 = 9.10 |36.3 = 7.82 [2.320 |<0.05 +
L 8 hours|7z.8 = 9.53 |64.2 * 6.51 [2.356 |<0.05 +
i

+ = gignificant - = non—-significant




_ Those with 2 moderate reaction ranged from 20% to 34 % with a mean value of
?123.8 +4.13 %. They did not differ statistically from the moderately stained sperms for
;yadenosine riphosphatase in the whole non-washed specimens examined after one hour of

tincubation [ P <0.05] (Table 11).

_ Weakly stained sperms ranged from 16% to 35 % with a mean value of
125.2 % 5.92 %. They did not also differ statistically from the weakly stained sperms for
adenosine triphosphatase in the whole non-washed specimens examined after one hour of

incubation [ P <0.05] (Table 11).

Sperms with a negative reaction ranged from 9% to 26 % with a mean value of
17.1 £ 5.34 %. They were significantly less than the negatively stained sperms for
adenosine triphosphatase in the whole non-washed specimens examined after one hour of

incubation [ P < 0.05 J (Tabie 11).

, ¢. Specimens examined after two hours:

| A similar location of adenosine triphosphatase reaction was noticed. The percentage
of spermatozoa giving a strong reaction ranged from 20% to 41 % with a mean value of
29+ 7.32 %. It was significantly more than that of the strongly stained sperms in the
whole non-washed specimens examined after two hours of incubation { P <0.05 ]
(Table 11).

| Those with a moderate reaction ranged from 17% to 30 % with a mean value of
22.8 + 4.87 %. They did not differ statistically from the moderately stained sperms for
. adenosine triphosphatase in the whole non-washed specimens examined after two hours of

incubation [P <0.05] (Table 11).

Sperms with ‘a weak reaction ranged from 21% to 32 % with a mean value of

' 24.4 + 3.69 %. They did not also differ statistically from the weakly stained sperms for




:{hdcnosinc triphosphatase in the whole non-washed specimens examined after two hours of

incubation { P < 0.05] (Table 11).

Sperms with a negative reaction ranged from 14% to 33 % with a mean value of
23.8 + 7.18 %. This was significantly less than that of negatively stained sperms for
'adenosine triphosphatase in the whole non-washed specimens examined after two hours of

‘incubation [ P <0.05 ] (Table 11).

d. Specimens examined after four hours:

A positive reaction was also observed in the mid-piece and tail. The percentage of
!-spcrmatozoa giving a strong reaction ranged from 13% to 28 % with a mean value of
20.4 + 5.08 %. It was significantly more than that of the strongly stained sperms for
adenosine triphosphatase in the whole non-washed specimens examined after four hours of
| incubation [ P <0.05 ] (Table 11).

Those with a moderate reaction ranged from 12% to 25 % with a mean value of
20.5 + 3.57 %. They did not differ statistically from the moderately stained sperms for
adenosine triphosphatase in the whole non-washed specimens examined after four hours of

“incubation [ P <0.05] (Table 11).

Weakly stained sperms ranged from 18% to 27 % with a mean value of
22.8 + 3.46 %. They did not also differ statisucally from the weakly stained sperms for
~ adenosine triphosphatase in the whole non-washed specimens examined after four hours of
: incubation [ P <0.05] (Table 11).

Sperms with a negative reaction ranged from 26% to 48 % with a mean value of
© 36.3+ 7.82 %. They were significantly less than the negatively stained sperms for
adenosine triphosphatase in the whole non-washed spcciméns examnined after four hours of

incubation [ P < 0.05 } (Table 11)..
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¢, Specimens examined after eight hours:
No difference was noticed as regards the site of adenosine triphosphatase reaction.

Anyhow, the percentage of spermatozoa giving a strong reaction ranged from 1% to 6 %
with a mean value of 4.1 + 1.66 %. It was significantly more than that of the strongly
stained sperms in the whole non-washed specimens examined after eight hours of

incubation [ P < 0.05 | (Table 11).

Those with a moderate reaction ranged from 11% to 18 % with a mean value of
13.9 + 1.79 %. They were significantly more than that of the moderately stained sperms
for adenosine triphosphatase in the whole non-washed specimens examined after eight

hours of incubation [ P < 0.05] (Table 11).

| Weakly stained sperms ranged from 12% to 23 % with a mean value of
17.8 + 3.85 %. They did not differ statistically from the weakly stained sperms for
adenosine triphosphatase in the whole non-washed specimens examined after eight hours

of incubation [P <0.05] (Table 11).

Sperms with a negative reaction ranged from 54% to 73 % with a mean value of

64.2£6.51 %. They were significantly less than the negatively stained sperms for
adenosine triphosphatase in the whole non-washed specimens examined after eight hours
‘'of incubation [ P < 0.05 } (Table 11).

A highly significantly negative correlation was found between the percent of the

strongly stained sperms for adenosine triphosphatase in the first split fractions and the
‘period of incubation [ r = - 0.912; P <0.001 ]. This means that the percent of such

strongly stained sperms decreased with time.

A highly significantly negative correlation was found between the percent of the

- moderately stained sperms for adenosine triphosphatase in the first split fraction specimens
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and the period of incubation [ r = - 0.684; P < 0.001 ]. This means that the percent of

such moderately stained sperms decreased with time.

A highly significantly negative correlation was found between the percent of the
weakly stained sperms for adenosine triphosphatase in the first split fraction specimens and
the period of incubation [ r = - 0.456; P <0.001 ]. This means that the percent of such
weakly stained sperms decreased with time.

A highly significantly positive correlation was found between the percent of the
negatively stained sperms for adenosine triphosphatase in the first split fractions and the
period of incubation [ r = 0.947; P <0.001 ). This means that the percent of such

negatively stained sperms increased with time.

(2) First split fraction specimens to which ascorbic acid was added:

(Table 12).

g. Immediately examined specimens:

A positive adenosine triphosphatase reaction was also observed in the mid-piece
and tail. The percentage of spermatozoa giving a strong reaction ranged from
27% 1o 48 % with a mean value of 37.1 £7.87 %. It did not differ statistically from
that of the strongly stained sperms in the immediately examined first split fraction
specimens [ P <0.05 ] (Table 13).

Those with a moderate reaction ranged from 21% to 33 % with a mean value of
27.2 + 4.26 %. They did not differ statistically from the moderately stained sperms for
adenosine triphosphatase in the immediately examined first split fraction specimens
[P<0.05] (Table 13).

Weakly stained sperms ranged from 11% to 33 % with a mean value of

22.8 +7.79 %. They did not also differ statistically from the weakly stained sperms for
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Tagle (13): Showing the comparison between the adenogine triphosphatass
reaction in the sperms of fi1rst split Fractlion specimens .and
fFirat split Fraction specimens to whlch ascorbic acid was

adosyda.
Twvpe of Time ofiFtret Split |First Split S8ignific-
Reaction. Incuba—-| Fraction Fractions + t =] ance,
tion. Specimeans. ARscorbic Acid
255878 0 36.3 + 5.52 |37.1 = 7.87 0.263 {<0.05 -
1l hour 133.9 = 6.24 Il.4 £ 6.10 0.906 Q.05 -
2 hours|29.0 = 7.32 {30.4 = 6.52 {0.452 |<0.05 -
4 noursl20.4 £ 5.08 {25.5 2 4,03 {2.486 [<0.05 +
8 hours} 4,1 * .66 6.8 x .99 [|3I3.293 [<0.03 +
iyt 4 531 o 25.6 * 6.80 [27.2 = 4.26 |0.630 [<0.05 -
! nour {23.8 % 4.13 [26.7 £ 3.92 |1.611 |<0.05 -
2 nours|22.8 + 4,87 |25.5 + 3.84 [1.377 |<0.05 -
4 nours|20.5 = 3.57 |22.7 £ 3.02 |1.489 |<0.05 -
8 nours|13.9 £ 1.79 |17.6 = 4,17 [2.579 |<0.05 +
red2tion 0 24.2 t 7.38 |22.8 £ 7.79:}0.413 |<0.05 -
! hour |25.2 = 5.92 [26.4 £ 6.62 }0.427 [<0.0S -
2 hours|24.4 = 3.69 [24.8 * 4,24 [0.225 [<0.05 -
4 hours|22.8 = 3.46 |22.6 = 13.3 [0.136 |<0.05 -
8 rours|17.8 = 3.85 |17.7° 2 3.92 |0.058 |<0.05 -
No reaction | © 13.9 = 4.38 |12.9 = 3.14 {0.586 |<0.05 -
1 rour [17.1 = 5.34 [15.5 + 3,21 (0.812 [<0.05 -
2 nours|23.8 = 7.18 19.3 £ 5.68 1.385 [|<0.03 -
4 hours{36.3 t 7.82 |29.2 *+ 5.47 |2.353 |<0.05 +
8 hoursles.2 * 6.51 |57.9 = 5.63 [2.315 {<0.05 +

+~ = gi1gnificant - = non-significant




adenosine triphosphatase in the immediately examined first split fraction specimens

[P<0.05] (Table 13).

Sperms with a negative reaction ranged from 8% to 18 % with a mean value of
1_2.9 +3.14 %. They did not also differ statistically from the negatively stained sperms
for adenosine triphosphatase in the immediately examined first split fraction specimens
‘P <0.05 ] (Table 13).

h . Specimens examined after one hour:

| A similar reaction was noticed in the mid-piece and tail. The percentage of
jspermatozoa giving a strong adenosine triphosphatase reaction ranged from 21% to 40 %
with a mean value of 31.4 + 6.1 %. Also, this did not differ statistically from that of the
jstmngly stained sperms in the first split fraction specimens examined after one hour of
incubation [ P < 0.05 ] (Table 13).

| Moderately .staincd sperms ranged from 21% to 33 % with a mean value of
26.7 + 3.92 %. They did not differ statistically from the moderately stained sperms for
adenosine triphosphatase in the first split fraction specimens examined after one hour of
incubation [ P <0.05] (Table 13), '

| Those with a weak reaction ranged from 16% to 36 % with a mean value of
26.4 + 6.62 %. They did not also differ statistically from the weakly stained sperms for
adenosine triphosphatase in the first split fraction specimens examined after one hour of

incubation [ P <0.05] (Table 13).

Sperms with a negative reaction ranged from 11% to 21 % with a mean value of
15.5 + 3.21 %. They did not differ statistically from the negatively stained sperms for
adenosine triphosphatase in the first split fraction speciméns examined after one hour of
incubation [ P <0.05] (Table 13).
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¢. Specimens examined after two hours:

A similar location of adenosine triphosphatase reaction was noticed. The percentage
of spermatozoa giving a strong reaction ranged from 22% to 41 % with a mean value of
30.4 + 6.52 %. Also, it did not differ statistically from that of the strongly stained sperms
for adenosine triphosphatase in the first split fraction specimens examined after two hours

of incubation [ P < 0.05 ] (Table 13).

Those with a moderate reaction ranged from 20% to 31 % with a mean value of
25.5+ 3.84 %. They did not differ statistically from the moderately stained sperms for
adenosine triphosphatase in the first split fraction specimens examined after two hours of

incubation [ P < 0.051 (Table 13).

Sperms with a weak reaction ranged from 18% to 32 % with a mean value of
24.8 + 4.24 %. They did not also differ statistically from the weakly stained sperms for
adenosine triphosphatase in the first split fraction specimens examined after two hours of
incubation [ P <0.05] (Table 13). |

Sperms with a negative reaction ranged from 9% to 26 % with a mean value of
19.3 + 5.68 %. They did not differ statistically from the negatively stained sperms for
adenosine triphosphatase in the first split fraction specimens examined after two hours of
incubation [ P < 0.05] (Table 13).

3g. Specimens examined after four hours:

Also, only the mid-piece and tail were the sites of positive reaction. The percentage
of spermatozoa giving a strong reaction ranged from 20% to 31 % with a mean value of
}25.5 + 4.03 %. This was significantly more than that of the strongly stained sperms for
adenosine triphosphatase in the first split fraction specimens examined after four hours of
incubation [ P < 0.05 ] (Table 13). |




| Moderately stained sperms ranged from 18% to 28 % with a mean value of

| 7+ 3.02 %. They did not differ statistically from the moderately stained sperms for
enosine triphosphatase in the first split fraction specimens examined after four hours of
cubation [ P <0.05] (Table 13).

|

| Those with a weak reaction ranged from 18% to 28 % with a mean value of

L.G + 3.13 %. They did not also differ statistically from the weakly stained sperms for

%adcnosine wriphosphatase in the first split fraction specimens examined after four hours of

incubation [P <0.05] (Table 13).

| Sperms with a negative reaction ranged from 24% to 39 % with a mean value of

p9.2 + 5.47 %. This was significantly less than that of negatively stained sperms for

Ldenoﬁnc triphosphatase in the first split fraction specimens examined after four hours of

incubation [ P <0.05] (Table 13).

:fg Specimens examined after eight hours:

: No difference was noticed as regards the site of adenosine triphosphatase reaction.
%Anyhow, the percentage of spermatozoa giving a strong reaction ranged from
14% to 10 % with a mean value of 6.8 £ 1.99 %. It was significantly more than that of
the strongly stained sperms in the first split fraction specimens examined after eight hours

jof incubation [ P < 0.05 ] (Table 13).

Those with a moderate reaction ranged from 12% to 26 % with a mean value of
17.6 + 4.17 %. They were significantly more than that of the moderately stained sperms
@for adenosine triphosphatase in the first split fraction specimens examined after eight hours
of incubation [ P <0.05 ] (Table 13).

| Weakly stained sperms-ranged from 12% to 23 % with a mean value of
317.7 +3.92 %. They did not differ statistically from the weakly stained sperms for
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adenosine triphosphatase in the first split fraction specimens examined after eight hours of

#ncubation [P <0.05] (Table 13),

|

1 Sperms with a negative reaction ranged from 50% to 65 % with a mean value of
1%7.9 + 5.63 %. They were significantly less than the negatively stained sperms for
¥denosine triphosphatase in the first split fraction specimens examined after eight hours of

#ncubation [ P <0.05] (Table 13).

| A highly significantly negative correlation was found between the percent of the
;slrongly stained sperms for adenosine triphosphatase in the first split fractions to which

hscorbic acid was added and the period of incubation [ r = - 0.875; P <0.001 ]. This
#lmns that the percent of such strongly stained sperms decreased with time.

| A highly significantly negative correlation was found between the percent of the
imodcratciy stained sperms for adenosine triphosphatase in the first split fraction specimens
to which ascorbic acid was added and the period of incubation { r = - 0.691; P <0.001 }.
thus means that the percent of such moderately stained sperms decreased with time.

A significantly negative correlation was found between the percent of the weakly
;staincd sperms for adenosine triphosphatase in the first split fraction specimens to which
iascorbic acid was added and the period of incubation [ r = - 0.416; P <0.05 ]. This means
%that the percent of such weakly stained sperms decreased with time.

‘ A highly significantly positive correlation was found between the percent of the
'negatively stained sperms for adenosine triphosphatase in the first split fractions to which
%ascorbic acid was added and the period of incubation [r = 0.953; P <0.001 ]. This

‘ means that the percent of such negatively stained sperms increased with time.
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(3) Second split fraction specimens: (Table 14).
a. Immediately examined specimens:

Also, only thé mid-piece and tail were the sites of positive adenosine triphosphatase
reaction. The percentage of spermatozoa giving a strong reaction ranged from
12% to 29 % with a mean value of 22.2 % 6.29 %. They were significantly less than
the strongly stained sperms in the whole non-washed specimens examined immediately
[P< Q.OS ] (Table 15).

Moderately stained sperms ranged from 15% to 30 % with a mean value of
22.9 + 5.47 %. They did not differ statistically from the moderately stained sperms for
adenosine triphosphatase in the immediately examined whole non-washed specimens
[P <0.05] (Table 15).

Those with a weak reaction ranged from 18% to 30 % with a mean value of
24.4 + 4.88 %. They did not also differ statistically from the weakly stained sperms for
adenosine triphosphatase in the immediately examined whole non-washed specimens

[P<0.05] (Table 15).

Sperms with a negative reaction ranged from 21% to 41 % with a mean value of
30.5 + 6.9 %. They were highly significantly more than the negatively stained sperms for
adenosine triphosphatase in the whole non-washed specimens examined immediately
[ P <0.001 ] (Table 15).

b. Specimens examined after one hour;

No difference was noticed as regards the site of reaction. Anyhow, the percentage
of spermatozoa giving a strong reaction ranged from 9% to 23 % with a mean value of
16.8 + 4.47 %. It was highly significantly less than that of the strongly stained sperms
for adenosine triphosphatase in the whole non-washed spcéimens examined after one hour
of incubation [ P <0.001 ] (Table 15).
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Tvpe of Time of{ Whole non- |Second 8plit Signific-
Reaction. Incuba- washed Fraction t ol ance,
tion. Spaecimens. Specimens.
~255278 A o 0.3 + 5.95 |22.2 * 6.29 |2.961 [<0.05 -
1 hour |26.9 * 6.59 16.8 £ 4.47 4,012 <0.,001 +++
2 hours|21.5 * .42 12.8 * 3.36 [3.799 Q.05 +
4 hours|15.2 = 4.73 &.1 ¥ 2.60 15.328 <0.001 +++
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1 hour 24,9 = 6£.69 [41.3 % 8.15 4.977 <0.001 +++
12 hoursl30.4 = S.66 |43.3 = 5.56 |S.142 |<0.001 o
4 hourslas.l * 9,10 |57.3 x 7.66 |3.244 [<0.00 +
& hoursl72.8 * 9.53 |B2.6 £ &6.13 2.734 <0.05 +
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Those with a moderate reaction ranged from 12% to 31 % with a mean value of
19.1 + 6.64 %. They did not differ statistically from the moderately stained sperms for
adenosine triphosphatase in the whole non-washed specimens examined after one hour of
incubation [ P <0.05 ]} (Table 15).

Weakly stained sperms ranged from 16% to 27 % with a mean value of
22.6 + 3.47 %. They did not also differ statistically from the weakly stained sperms for
adenosine triphosphatase in the whole non-washed specimens examined after one hour of
incubation [ P < 0.05] (Table 15).

Sperms with a negative reaction ranged from 30% to 52 % with a mean value of
415+ 8.15 %. They were highly significantly more than the negatively stained sperms
for adenosine triphosphatase in the whole non-washed specimens examined after one hour

of incubation [ P < 0.001 ] (Table 15).

. Specimens examin er two hours:

A positive adenosine triphosphatase reaction was also detected in the mid-piece and
tail. The percentage of spermatozoa giving a strong reaction ranged from 7% to 18 %
with a mean value of 12.8 + 3.36 %. It was significantly less than that of the strongly
stained sperms in the whole non-washed specimens examined after two hours of incubation
[ P<0.05 ] (Table 15).

Those with a moderate reaction ranged from 10% to 28 % with a mean value of
18.2 + 6.83 %. They did not differ statistically from the moderately stained sperms for
adenosine triphosphatase in the whole non-washed specimens examined after two hours of
incubation [ P <0.05] (Table 15).

Sperms with a weak reaction ranged from 17% t0 33 % with a mean value of

25.7 + 5.23 %. They did not also differ statistically from the weakly stained sperms for
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adenosine triphosphatase in the whole non-washed specimens examined after two hours of
incubation [ P < 0.05] (Table 15).

Sperms with a negative reaction ranged from 35% to 53 % with a mean value of
43.3 + 5.56 %. This was highly significantly more than that of negatively stained sperms
for adenosine triphosphatase in the whole non-washed specimens examined after two hours

_of incubation [ P <0.001 ] (Table 15).

d. Specimens examined after four hours:
A similar location of adenosine triphosphatase reaction was noticed. The percentage

of spermatozoa giving a strong reaction ranged from 2% to 10 % with a mean value of
6.1 + 2.6 %. Tt was highly significantly less than that of the swrongly stained sperms in
the whole non-washed specimens examined after four hours of incubation [ P < 0.001]
(Table 15).

Those with a moderate reaction ranged from 12% to 22 % with a mean value of
15.9 + 3.11 %. They did not differ statistically from the moderately stained sperms for
adenosine triphosphatase in the whole non-washed specimens examined after four hours of
incubation [P<0.05] (Table 15).

Weakly stained sperms ranged from 15% to 27 % with a mean value of
20.7 + 4.37 %. They did not also differ statistically from the weakly stained sperms for
adenosine triphosphatase in the whole non-washed specimens examined after four hours of
incubation [ P < 0.05] (Table 15).

Sperms with a negative reaction ranged from 46% to 67 % with a mean value of
57.3 +7.66 %. They were significantly more than the negatively stained sperms for
adenosine triphosphatase in the whole non-washed speciméns examined after four hours of
incubation [ P <0.05] (Table 15).
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¢. Specimens examined after eight hours:

No difference was noticed as regards the site of reaction. Anyhow, the percentage
of spermatozoa giving a strong reaction ranged from 0% to 3 % with a mean value of
1+ 1.05 %. It was significantly less than that of the strongly stained sperms for
adenosine triphosphatase in the whole non-washed specimens examined after eight hours
of incubation [ P <0.05 ] (Table 15).

Those with a moderate reaction ranged from 2% to 8 % with a mean value of
5.5+ 1.9 %. They were significantly less than that of the moderately stained sperms for
adenosine triphosphatase in the whole non-washed specimens examined after eight hours
of incubation [ P <0.05] (Table 15).

Weakly stained sperms ranged from 7% to 17 % with a mean value of
10.9 + 3.78 %. They were significantly less than that of the weakly stained sperms for
adenosine triphosphatase in the whole non-washed specimens examined after eight hours
of incubation [ P < 0.05 ] (Table 15).

Sperms with a negative reaction ranged from 74% to 91 % with a mean value of
82.6 + 6.13 %. They were significantly more than the negatively stained sperms for
adenosine triphosphatase in the whole non-washed specimens examined after eight hours

of incubation [ P < 0.05 ] (Table 15).

A highly significantly negative correlation was found between the percent of the
strongly stained sperms for adenosine triphosphatase in the second split fractions and the
period of incubation [ r = - 0.856; P < 0.001 ]. This means that the percent of such
strongly stained sperms decreased with time.

A highly significantly negative correlation was found between the percent of the

moderately stained sperms for adenosine triphosphatase in the second split fraction
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specimens and the period of incubation [ r = - 0.756; P < 0.001 ]. This means that the

percent of such moderately stained sperms decreased with time.

A highly significantly negative correlation was found between the percent of the
weakly stained sperms for adenosine triphosphatase in the second split fraction specimens
and the period of incubation [ r = - 0.726; P <0.001 ]. This means that the percent of

such weakly stained sperms decreased with time.

A highly significantly positive correlation was found between the percent of the
negatively stained sperms for adenosine triphosphatase in the second split fractions and the
period of incubation [ r = 0.935; P <0.001 ]. This means that the percent of such

negatively stained sperms increased with time.

(4) Second split fraction specimens to which calcium was added: (Table 16).
a. Immediately examined specimens:

A positive adenosine triphosphatase reaction was also observed in the mid-piece
and tail. The percentage of spermatozoa giving a strong reaction ranged from
20% to 38 % with a mean value of 29.2 £ 6.37 %. It was significantly more than that
of the strongly stained sperms in the immediately examined second split fraction specimens
[P <0.05 ] (Table 17).

Those with a moderate reaction ranged from 21% to 32 % with a mean value of
26.7 + 4.22 %. They did not differ statistically from the moderately stained sperms for
adenosine triphosphatase in the immediately examined second split fraction specimens
[P<0.05] (Table 17).

Weakly stained sperms ranged from 15% to 28 % with a mean value of
20.3 + 4.32 %. They did not also differ statistically from the weakly stained sperms for
adenosine triphosphatase in the immediately examined second split fraction specimens
[P<0.05] (Table 17).

75




76
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Taple (17): Showing the comparison between the adenosine triphosphatase
reaction in the sperms of second split fraction specimans and
second split fraction specimens to which calclium was agosd.
Tvpe oOFf Time of|Secona Splitl8econdg Split Signific-
Reaction. Incuba-— Fraction Fractions + t o] ance.
tion. Specimens. Calcium.
Strong
reaction 0 22.2 * 6.29 [29.2 £ 6.37 |2.473 }<0.035 +
1 hour 116.8 = 4,47 |23.6 = 5.54 {3.021 [<0.05 +
2 hours|12.8 £ 3.36 116.9 = 3.48 |2.681 [<0.05 +
4 hoursl 6.1 £ 2.80 2.5 = 3,17 |2.621 <0.,.05 +
8 hours| 1.0 x* 1.03 3.4 * 2,22 13.087 |<0.05 +
292455 0 52.9 + S.47 |26.7 + 4.22 |1.741 [<0.05 -
1 nour |19.1 £ 6.64 {21.1 * 2,92 {0.872 |<0.05 -
? hours|iB.2 * 6.83 |21.5 = 4,77 1.283 [<0.05 -
4 hours|15.9 £ 3.11 18.7 £ 2.63 12,176 |<0.05 +
8 hours|l 5.5 * 1.90 | 8.7 £ 1.70 |3.966 |<0.001 +++
reaction ) 24.4 + 4.88 {20.3 * 4.32 |1.989 {<0.05 -
1 hour |22.6 + 3.47 |21.8 £ 2.94 |0.557 [<0.05 -
2 nours|25.7 = 5.23 |25.7 = 3.37 |0.000 |<0.05 -
4 hours|20.7 + 4,37 24,7 £ 5,89 [1.725 [<0.,05 -
g hours|lio.? = 3.78 |14.3 £ 4.69 |1.784 <0,05 -
No reaction 0 30.5 + 6£.90 |23.8 £ 6.14 |2.293 |[<0.03 +
; hour [41.5 * 8.15 [33.5 x 8.26 12.17%9 <0.02 +
2 hours|43.3 * 5.56 [35.9 £ 7.68 12.468 <0.095 +
4 hours|s7.3 * 7.66 47.1 £ B8.89 2.749 <0.03 +
8 hours|B82.6 * 6.13 [73.6 £ 7.40 2.692 |<0.05 +

+~++ = Pighly sianificant

+

sianificant

non-significant




Sperms with a negative reaction ranged from 16% to 32 % with a mean value of
238+ 6.14 %. They were significantly less than the negatively stained sperms for
adenosine triphosphatase in the immediately examined second split fraction specimens

[ P <0.05 ] (Table 17).

b. Specimens examined after ong hour:

A similar reaction was noticed in the mid-piece and tail. The percentage of
spermatozoa giving a strong adenosine triphosphatase reaction ranged from 15% to 30 %
with a mean value of 23.6 +5.54 %. This was significantly more than that of the
strongly stained sperms for adenosine triphosphatase in the second split fraction specimens
examined after one hour of incubation [ P <0.05 ] (Table 17).

Moderately stained sperms ranged from 18% to 27 % with a mean value of
21.1 + 2.92 %. They did not differ statistically from the moderately stained sperms for
adenosine triphosphatase in the second split fraction specimens examined after one hour of
incubation [ P < 0.05] (Table 17).

Those with a weak reaction ranged from 17% to 26 % with a mean value of
21.8 + 2.94 %. They did not also differ statistically from the weakly stained sperms for
adenosine triphosphatase in the second split fraction specimens examined after one hour of
incubation [ P < 0.05] (Table 17).

Sperms with a negative reaction ranged from 23% to 44 % with a mean value of
33.5 + 8.26 %. They were significantly less than negatively stained sperms for adenosine
triphosphatase in the second split fraction specimens examined after one hour of incubation
[ P<0.05] (Table 17).
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¢. Specimens examined after two hours:

A positive reaction was also detected in the mid-piece and tail. The percentage of
spermatozoa giving a strong reaction ranged from 11% to 22 % with a mean value of
16.9 + 3.48 %. It was significantly more than that of the strongly stained sperms for
adenosine triphosphatase in the second split fraction specimens examined after two hours

of incubation [ P < 0.05 ] (Table 17).

Those with a moderate reaction ranged from 15% to 31 % with a mean value of
21.5+ 4.77 %. They did not differ statistically from the moderately stained sperms for
adenosine triphosphatase in the second split fraction specimens examined after two hours

of incubation [ P <0.05] (Table 17).

Sperms with a weak reaction ranged from 20% to 30 % with a mean value of
25.7 + 3.37 %. They did not also differ statistically from the weakly stained sperms for
adenosine triphosphatase in the second split fraction specimens examined after two hours
of incubation { P < 0.05 ] (Table 17).

Sperms with a negative reaction ranged from 28% to 49 % with a mean value of
359+ 7.68 %. This was significantly less than that of negatively stained sperms for
adenosine triphosphatase in the second split fraction specimens examined after two hours
of incubation [ P <0.05 ] (Table 17).

d. Specimens examined after four hours:
Also, only the mid-piece and tail were the sites of positive adenosine triphosphatase

reaction. The percentage of spermatozoa giving a strong reaction ranged from
5% to 13 % with a mean value of 9.5+ 3.17 %. They were significantly more than the
stongly stained sperms in the second split fraction specimens examined after four hours of
incubation [ P <0.05 1 (Table 17). |
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Moderately stained sperms ranged from 14% to 22 % with a mean value of
18.7 + 2.63 %. They were significantly more than that of the moderately stained sperms
for adenosine triphosphatase in the second split fraction specimens examined after four
hours of incubation [ P < 0.05] (Table 17).

Those with a weak reaction ranged from 16% to 33 % with a mean value of
24.7 + 5.89 %. They did not differ statistically from the weakly stained sperms for
adenosine triphosphatase in the second split fraction specimens examined after four hours

of incubation [ P < 0.05] (Table 17).

Sperms with a negative reaction ranged from 35% to 58 % with a mean value of

47.1 + 8.89 %. They were significantly less than negatively stained sperms for adenosine
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triphosphatase in the second split fraction specimens examined after four hours of '

incubation [ P < 0.051 (Table 17).

¢. Specimens examined after eight hours:

No difference was noticed as regards the site of adenosine triphosphatase reaction.
Anyhow, the percentage of spermatozoa giving a strong reaction ranged from 0% to 7 %
with a mean value of 3.4 £2.22 %. It was significantly more than that of the strongly
stained sperms in the second split fraction specimens examined after eight hours of
incubation [ P < 0.05 ] (Table 17).

Those with a moderate reaction ranged from 5% to 11 % with a mean value of
8.7+ 1.7 %. They were highly significantly more than that of the moderately stained
sperms for adenosine triphosphatase in the second split fraction specimens examined after

eight hours of incubation [ P < 0.001 ] (Table 17).

Weakly stained sperms ranged from 9% to 25 % with a mean value of
14.3 + 4.69 %. They did not differ statistically from the weakly stained sperms for
adenosine triphosphaiase in the second split fraction specimens examined after eight hours
of incubation [ P <0.05] (Table 17).




Sperms with a negative reaction ranged from 60% to 82 % with a mean value of
73.6 + 7.4 %. They were significantly less than negatively stained sperms for adenosine
triphosphatase in the second split fraction specimens examined after eight hours of

incubation [P <0.051 (Table 17).

A highly significantly negative correlation was found between the percent of the
strongly stained sperms for adenosine triphosphatase in the second split fractions to which
calcium was added and the period of incubation [r = - 0.867: P < 0.001 ]. This means

that the percent of such strongly stained sperms decreased with time.

A highly significantly negative correlation was found between the percent of the
moderately stained sperms for adenosine triphosphatase in the second split fraction
specimens to which calcium was added and the period of incubation [ r = - 0.854; P
<.0.001 ]. This means that the percent of such moderately stained sperms decreased with

time.

A significantly negative correlation was found between the percent of the weakly
stained sperms for adenosine triphosphatase in the second split fraction specimens to which
calcium was added and the period of incubation [r = - 0.416; P < 0.05 ]. This means that

the percent of such weakly stained sperms decreased with time.

A highly significant positive correlation was found between the percent of the
negatively stained sperms for adenosine triphosphatase in the second split fractions to
which calcium was added and the period of incubation [ r = 0.915; P <0.001 ]. This

means that the percent of such negatively stained sperms increased with time.
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IL LACTATE DEHYDROGENASE:
A. WHOLE EJACULATE SPECIMENS:
(1) Whole non-washed specimens: (Table 18)
a. Immediately examined specimens:
A positive reaction for lactate dehydrogenase was noticed in the mid-piece. No

reaction was seen in other parts of spermatozoa (Fig. 2).

The percentage of spermatozoa giving a strong reaction ranged from 17% to 28 %
with a mean value of 21.5+ 3.5 %. Those with a moderate reaction ranged from
30% to 55 % with a mean value of 43.5 + 9.26 %. Weakly stained sperms ranged from
10% to 29 % with a mean value of 17.5+ 6.79 %. Sperms with a negative reaction
ranged from 7% to 28 % with a mean value of 17.5 £ 6.47 %.

b. Specimens examined after one hour;

A similar lactate dehydrogenase reaction was noticed in the mid-piece. The
percentage of spermatozoa giving a strong reaction ranged from 17% to 26 % with a
mean value of 20.4  2.95 %. Moderately stained sperms ranged from 28% to 53 %
with 2 mean value of 41.8+8.6 %. Those with a weak reaction ranged from
14% to 29 % with a mean value of 19.1 + 4.84 %. Sperms with a negative reaction
ranged from 11% to 28 % with a mean value of 18.7 £ 6.7 %.

c. Specimens examined after two hours:

A positive lactate dehydrogenase reaction was also detected in the mid-piece. The
percentage of spermatozoa giving a strong reaction ranged from 8% to 22 % with a mean
value of 15.915.43 %. Those with a moderate reaction ranged from 22% to 44 %
with 2 mean value of 32.6+7.79 %. Sperms with a weak reaction ranged from '
18% to 35 % with a mean value of 25.4 + 593 %. Sperms with a negative reaction
ranged from 17% to-35 % with a mean value of 26.1 £ 6.35 %.
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Table (18): Jnowing the percentage of sperms with QLfferent or3des of /ICLJL8 CEMYOrOQENdse 17 LN wID[E PON-NISNEY SDECIAENS.

Evm.of’ Imsediate iNo.nFi | hour 7i!~lcr.c|FI 2 hours ]Ho.oF] 4 hoursg ]thf1 B howrs
;Eju:-i Ejac-i iEj,‘c"F Ejac-'h Ejac-i
]ulatl e a4 = lulate +#+  ++ 4 - iulate the ¢ - Julate +#+ e ¢ - julate #4+ 4 -
=t 1 t
} 1 122 % W 12 {2 »n 3 o# n 17u |12 13 03 & |4 |1 5 13 8
% 2 %21 LI TR B I I /2 R E o4 18 W RN OB N iz 3w 8
§3 ill BB W BB 8 7 o {Bpe s ¥ BB OB % VSB[ o0 3K
3 GBS 0 T (W B N B (MR € 18 B8 B o B M|T ono9 8
1 5 47 B OB 19 {15 4 1 B B OB A/ |W/ e 2 19 43 [4H 12 18 18 &
16 | 2 8 u |w |8 3 15 14 | %1% % MO BN 0 B [H|F Ho2A
j T |18 2 01 14§78 B ¥ # A8 N OHW O OBIFH 3 B Al | 10 & 11 8
8 2 50 10 18182 3 A B |WB@H O} B BBV # 0 B |MH|I 5 12 80
§ 5 51 3 u v % e B3I”W B B/ B[z 15 3B 04| 4 18 8]
19 8 30 u B [0 (17 W 19 2 {¥W {15 33 M 29 {40 [ 14 WU 9 |N |4 g 3 N
i!ban 2.3 ALS 1L5 t).5iMean "20.4 41,58 19.1 18.7{Mean }15.9 2.6 5.4 2b.10Mean |19.1 18.2 2.5 W.Zfﬂean 3.0 B 150 734
8.0 13.50 9.26 6,79 5.4713.0, 2,99 B.60 4.84 6,70[8.0. {543 .79 35,93 5.33)9.D, ‘S.b.’\ 4.9 5.89 &.788.0. |22 414 377 9.4

+++ = ftrong reaction ++ = Poderate reaction + = Meak rsaction - = negative rsaction




383

Fig. (2) : A photomicrograph of spermatozoa in a whole-non washed ejaculate stained
immediately for lactate dehydrogenase.
Note the strong (long arrow), moderate (short arrow), and weak (arrow head)
reactions in the midpiece of sperms.

(NBT method. Proj: 10 Obj: 100)
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d. Specimens examined after four hours:
Also, only the mid-piece was the site of positive reaction. The percentage of

spermatozoa giving a strong reaction ranged from 10% to 21 % with a mean value of
15.1 £ 3.63 %. Moderately stained sperms ranged from 13% to 24 % with a mean
value of 18.2 + 4.96 %. Those with a weak reaction ranged from 19% to 36 % with a
mean value of 26.5+5.89 %. Sperms with a negative reaction ranged from

30% to 51 % with a mean value of 40.2 +6.78 %.

e. Specimens examined after eight hours:

No difference was noticed as regards the site of lactate dehydrogenase reaction.
Anyhow, the percentage of spermatozoa giving a strong reaction ranged from 0% to 7 %
with a mean value of 3+2.21 %. Those with a moderate reaction ranged from
3% to 14 % with a mean value of 8.6 + 4.14 %. Weakly stained sperms ranged from
10% to 21 % with a mean value of 15+ 3.77 %. Sperms with a negative reaction
ranged from 63% to 85 % with a mean value of 73.4£9.14 %.

A highly significantly negative correlation was found between the percent of the
strongly stained sperms for lactate dehydrogenase in the whole non-washed specimens and
the period of incubation { r = - 0.864; P <0.001 ]. This means that the percent of such

strongly stained sperms decreased with time.

A highly significantly negative correlation was found between the percent of the
moderately stained sperms for lactate dehydrogenase in the whole non-washed specimens
and the period of incubation [ r = - 0.863; P <0.001 . This means that the percent of such

moderately stained sperms decreased with time.

A non-significant negative correlation was found between the percent of the weakly
stained sperms for lactate dehydrogenase in the whole non-washed specimens and the

period of incubation [ r =-0.149; P <0.05 ].
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A highly significantly positive correlation was found between the percent of the
negatively stained sperms for lactate dehydrogenase in the whole non-washed specimens
and the period of incubation [ r = 0.943; p <0.001 ]. This means that the percent of such

negatively stained sperms increased with time.

(2) Washed specimens: (Table 19)

a. Immediately examined specimens:

A positive lactate dehydrogenase reaction was also observed only in the mid-piece.
The percentage of spermatozoa giving a strong reaction ranged from 14% to 25 % with a
mean value of 18.8 +2.82 %. It did not differ statistically from that of the strongly
stained sperms in the immediately examined whole non-washed specimens [ P <0.05 ]
(Table 20).

Those with a moderate reaction ranged from 30% to 51 % with a mean value of
41.7 £ 8.01 %. They did not differ statistically from the moderately stained sperms for
lactate dehydrogenase in the immediately examined whole non-washed specimens
{ P<0.05] (Table 20).

Weakly stained sperms ranged from 14% to 31 % with a mean value of
22.8 £ 5.35 %. They did not also differ statistically from the weakly stained sperms for
lactate dehydrogenase in the immediately examined whole non-washed specimens
[P<0.05] (Table 20).

Sperms with a negative reaction ranged from 10% to 25 % with a mean value of
16.7 £ 4.69 %. They did not also differ statistically from the negatively stained sperms
for lactate dehydrogenase in the immediately examined whole non-washed specimens
[ P <0.05 ] (Table 20).
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Tabia (19 : Swoming the percentaqe of sperss with different grades of lactate dehpdrogendse reaction in the washed specisens,
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Table (20): Showing the comparison between the lactate dehydrogenase
reaction in the sperms of whole non-washed and washed
specimens.
Type af Time of] Whole non- Washed Signific—
Reaction. Incuba-— Washed Specimens. t o] ance.
tion. Specimens.
Strong
reaction o 21.5 * 3.50 |18.8 * 2.82 |1.898 |<0.05 -
1 hour [|20.4 * 2.95 13.4 * 4,43 4.160 <0.001 +++
2 hoursl15.9 * 5,43 B.0 * 3.56 |3.850 {<0.05 +
4 hours|195.1 + I.463 1.4 * 1,17 11.343|<0.001 +++
8 hours{ 3.0 * 2.21 0.1 £ 0.32 14.106 <0.001 +++
fogerate 0 43.5 * 9.26 |41.7 + 8.01 |0.465 }<0.05 -
I hour |41.8 % 8.60 |38.5 * 7.32 10.924 |<0.05 -
£ hours|32.6 * 7.79 [25.2 * 6.30 |2.335 |<0.05 +
4 hours]18.2 + 4,96 ?.2 * 3.61 |4.6346 |<0.001 +++
8 hours| B.6 * 4,14 C.6 * 0.70 [6.023 |<0.001 +++
resetion 0 17.5 * 6.79 [22.8 * 5.35. |1.940 |{<o0.05 -
1 hour 119.1 * 4.84 |23.3 + 4.92 {1.924 |<0.05 -
2 hours|25.4 £ 5.93 {28.9 = 4.23 |1.520 |<0.05 -
4 hours|26.5 * 5,89 1.8 = 2.70 |4.733 <0.001 +++
8 hours|{15.0 + 3.77 8.0 * 2.79 {4.719 [<0.001 +++
No reaction o 17.5 + &.47 16.7 £ 4,69 10.317 <0.05 -
1 hour 18.7 * 6.70 |24.8 * 5.71 2.191 <0.05 +
2 hours]26.1 * &£.35 37.9 * 7.03 3.939 <0.001 +++
4 hours|{40.2 * &.78 72.6 * 3.31 13.584{<0.00t +++
8 hours73.4 * 92.14 |91.3 +* 3.40 [5,.802 <0.001 +++

+ 44

= highly significant

+

significant

non-significant
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b. Specimens examined after on¢ hour:

A similar reaction for lactate dehydrogenase was noticed in the mid-piece. The
percentage of spermatozoa giving a strong reaction ranged from.7% to 21 % with a mean
value of 13.4 £4.43 %. This was highly significantly less than that of the strongly
stained sperms in the whole non-washed specimens examined after one hour of incubation
[ P <0.001 ] (Table 20).

Moderately stained sperms ranged from 29% to 48 % with a mean value of
38.5+ 7.32 %. They did not differ statistically from the moderately stained sperms for
lactate dehydrogenase in the whole non-washed specimens examined after one hour of
incubation [ P < 0.05 1 (Table 20).

Those with a weak reaction ranged from 17% to 30 % with. a mean value of
23.3+4.92 %. They did not also differ statistically from the weakly stained sperms for
lactate dehydrogenase in the whole non-washed specimens examined after one hour of
incubation [ P < 0.05} (Table 20).

Sperms with a negative reaction ranged from 17% to 34 % with a mean value of
24.8 +5.71 %. They were significantly more than the negatively stained sperms for
lactate dehydrogenase in the whole non-washed specimens examined after one hour of
incubation { P <0.05 ] (Table 20).

¢. Specimens examined after two hours:

A positive reaction was aiso detected only in the mid-piece. The percentage of
spermatozoa giving a strong reaction ranged from 2% to 13 % with a mean value of
8 £ 3.56 %. It was significantly less than that of the strongly stained sperms for lactate -
dehydrogenase in the whole non-wash;:d specimens examined after two hours of
incubation [ P <0.05 ] (Table 20). "
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Those with a moderate reaction ranged from 13% to 33 % with a mean value of
25.2+ 6.3 %. They were significantly less than that of the moderately stained sperms for
lactate dehydrogenase in the whole non-washed specimens examined after two hours of

incubation [ P < 0.05 ] (Table 20).

Sperms with a weak reaction ranged from 23% to 35 % with a mean value of
28.9+ 4.23 %. They did not differ statistically from the weakly stained sperms for lactate
dehydrogenase in the whole non-washed specimens examined after two hours of

incubation [ P < 0.05 ] (Table 20).

Sperms with a negative reaction ranged from 27% to 48 % with a mean value of
3792703 %. This was highly significantly more than that of the negatively stained
sperms for lactate dehydrogenase in the whole non-washed specimens examined after two
hours of incubation { P <0.001 ] (Table 20).

d. Specimens examined after four hours:

Also, only the mid-piece was the site of positive lactate dehydrogenase reaction.
The percentage of spermatozoa giving a strong reaction ranged from 0% to 3 % with a
mean value of 1.4 £ 1.17 %. They were highly significantly less than the strongly stained
sperms for in the whole non-washed specimens examined after four hours of incubation

[ P<0.001] (Table 20).

Moderately stained sperms ranged from 3% to 14 % with a mean value of
9.2+ 3.61 %. They were highly significantly less than that of the moderately stained
sperms for lactate dehydrogenase in the whole non-washed specimens examined after four

hours of incubation [ P < 0.001 ] (Table 20).

Those with a weak reaction ranged from 14% to 20 % with a mean value of

16.8 + 2.7 %. They were highly significantly less than that of the weakly stained sperms
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for lactate dchydrogénasc in the whole non-washed specimens examined after four hours of

incabation [ P < 0.001 ] (Table 20).

Sperms with a negative reaction ranged from 69% to 80 % with a mean value of
72.6 +3.31 %. They were highly significantly more than the negatively stained sperms
for lactate dehydrogenase in the whole non-washed specimens examined after four hours of
incubation { P <0.001 ] (Table 20).

e. Specimens examined after eight hours;
No difference was noticed as regards the site of reaction. Anyhow, the percentage

of spermatozoa giving a strong reaction ranged from 0% to 1 % with a mean value of
0.1+ 0.32 %. It was highly significantly less than that of the strongly stained sperms for
lactate dehydrogenase in the whole non-washed specimens examnined after eight hours of
incubation [ P <0.001 ] (Table 20).

Those with a moderate reaction ranged from 0% to 2 % with a mean value of
0.6+ 0.7 %. They were highly significantly less than that of the moderately stained
sperms for lactate dehydrogenase in the whole non-washed specimens examined after eight
hours of incubation [ P < 0.001 ] (Table 20).

Weakly stained sperms ranged from 4% to 12 % with a mean value of
8 +2.79 %. They were highly significantly less than that of the weakly stained sperms
for lactate dehydrogenase in the whole.non-washed specimens examined after eight hours
of incubation [ P < 0.001 ] (Table 20). |

Sperms with a negative reaction ranged from 85% to 95 % with a mean value of
91.3 + 3.4 %. They were highly significantly more than the negatively stained sperms for
lactate dchydrogenasé in the whole non-washed spccimerﬁ examined after eight hours of
incubation [ P <0.001 ] (Table 20).
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A highly significantly negative correlation was found between the percent of the
strongly stained sperms for lactate dehydrogenase in the washed specimens and the period
of incubation [ r = - 0.831; P <0.001 ]. This means that the percent of such strongly

stained sperms decreased with time.

A highly significantly negative correlation was found between the percent of the
moderately stained sperms for lactate dehydrogenase in the washed specimens and the
period of incubation [ r = - 0.896; P <0.001 ]. This means that the percent of such

moderately stained sperms decreased with time.

A highly significantly ncgati\}e correlation was found between the percent of the
weakly stained sperms for lactate dehydrogenase in the washed specimens and the period
of incubation [ r = - 0.759; P <0.001 ]. This means that the percent of such weakly stained
sperms decreased with time.

A highly significantly positive correlation was found between the percent of the
negatively stained sperms for lactate dehydrogenase in the washed specimens and the
period of incubation [ r = 0.954; P <0.001 ]. This means that the percent of such

negatively stained sperms increased with time.

(3) Washed specimens to which calcium was added: (Table 21).
a. Immediately examined specimens:

A positive reaction for lactate dehydrogenase was also observed in the mid-piece.
The percentage of spermatozoa giving a strong reaction ranged from 14% to 26 % with a
mean value of 20 + 4.22 %. It did not differ statistically from that of the strongly stained
sperms in the immediately examined washed specimens [ P <0.05 ] (Table 22).

Those with a moderate reaction ranged from 35% to 54 % with a mean value of

443+ 5.89 %. Thcy‘did not differ statistically from the moderately stained sperms for
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Table (2t): Showing the percentage of sperws with different grades of lactate deydrogenase reaction in the washed specimens to which calcive

mzs added.
_nb.ufl [nmediate Nu.uF[ [ hour No.o+! 2 hours Ho.of] 4 hours No.ofI B hours
£ jac-t Ejac-} Ejac-} Ejac- }— Ejac-}
uflate o+ 4 + - ulate +++ + - ulate +++  +4 + - ulate +++ + - ulate +++  ++ + -

i S 7 N T B /O I W U TS SO~ SO T O 4 GO B [: ' A S, I Y T 1 719 W |4 1 o 12
b2 15 7D gtz izZ ¥ 8 B ¥ R BRI 12 b 8|20 0 &
I 0® 3 5 b3ope 5 139 R ¥ OH B0 8 0 714840 1 13 8
& |2 5 15 2 I T TR - S F A LA L s Ty R B T O T I | A S I R LI S 3
b M o4 W 19 {1512 4 17 b {Hn R N 7 MBI W 13 e A0 4 10 B
6 it »m 0 2 16 (17 41 8 4 2% s A 3 B | B 4 T D R | j0 J w m
7 12 & B 1y o oxn 2|27l oA N BT 7 w4710 0 3 9%
B |7 & B 1B B2 B B B |B/{TH” T OH/|BVWI|II BB |8 1 7 %
$ 1% St 12 10 f19 |8 52 12 B |H/ N ¥ BH BIWII 5 2 3B {4 11 6 1 w2
0 ¥ B 16|20 02 B 1 | N B I & 2 3|0 |1 D I
Fean [20.0 .3 2.0 13.7|Rean l16.5 411 22.3 20.1|Mean 1108 28,1 27.4 3.7|Mean |19 10,4 19.5 68.2(Mean [0.5 1.3 9.6 BEA
5.0 [4.22 5.89 6.18 4.6715.0. [3.63 5.30 5.4 S.470S.0. M.13 4.4 3.78 A.57{S.D. [1.97 3.53 4.33 5.75(8.0. (71 184 3% 4.5}
#+ = Gtrong reaction t+ = Moderate reaction + = Weak reaction - = negative reaction
.-Table (22): Showing the comparison between the lIactate dehydrogenase

reaction in the sperms of washed specimens and washed
specimens to which calcium was added.
Type of Time of Washed Washed Signific—
Reaction. Incuba~— Specimens. Specimens t P ance.
tion. + Calcium
Strong
reaction o 18.8B * 2.82 |2G.0 = 4,22 |0.748 <0.05 -
1 hour 13.4 % 4.43 16.5 * J3.63 1.713 <0.05 -
2 hours| B.0O * 3.56 10.8 * 4,13 1.624 <0.05 -
4 hoursf{ 1.4 £ 1.17 1.9 = 1.97 10.6%90 [<£0.05 -
8 hours| 0.1 = 0.32 0.5 * 0.7 1.633 |<£0.05 -
Mogerise o 41.7 * 8.01 |44.3 + 5.89 |0.827 |<0.05 -
! hour |38.5 * 7.32 [41.1 £ 6.30 l0.831 |<0.05 -
2 hours|25.2 * 6.30 |2B8.1 * 4.46 (1.188 |<0.05 -
4 hours| 2.2 * 3.61 110.4 * 3,33 (0.751 |<0.05 -
8 hours)y 0.6 * 0.70 1.2 * 1.89 {1.445 |<0.05 -
re425on o 22.8 * 5.35 |22.0 * &.18 }0.309 |<0.0S -
1 hour 123.3 > 4.92 |22.3 * 5.4646 |0.430 |<0.05 -
2 hours|28.9 * 4.23 |27.4 * 3.78 |0.8B37 <G.05 -
4 hours[16.8 + 2.70 |19.5 +74.33 |1.674 [<0.05 -
8 hours| 8.0 % 2.79 .6 3.27 |1.177 |<£0.05 -
No reaction o 16.7 * 4.69 |13.7 * 4,67 |1.434 |<0.05 -
11 hour |24.8 * 5.71 20.1 * 5.17 1.929 <0.03 -
2 hours|37.9 + 7.03 |33.7 * 4.57 1.584 <C.03 -
4 hours|72.6 * 3.31 |68.2 + 5.75 |2.097 [|<0.05 -
8 hours|?1.3 + 3.40 188.4 * 4,35 [1.614 [<0.05 -

non-significant
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laciate dehydrogenase in the immediately examined washed specimens [ P <0.05 ]

(Table 22).

Weakly stained sperms ranged from 12% to 32 % with a mean value of
22+ 6.18 %. They did not also differ statistically from the weakly stained sperms for
lactate dehydrogenase in the immediately examined washed specimens ([P<0.05]

{Table 22).

Sperms with a negative reaction ranged from 8% to 21 % with a mean value of
13.7 + 4.67 %. They did not also differ statistically from the negatively stained sperms
for lactate dehydrogenase in the immediately examined washed specimens [ P <0.05 ]
(Table 22).

b. Specimens examined after one hour:

A similar location of reaction was noticed. The percentage of spermatozoa giving a
strong reaction ranged from 12% to 22 % with a mean value of 16.5 * 3.63 %. This
did not differ statistically from that of the strongly stained sperms for lactate dehydrogenase

in the washed specimens examined after one hour of incubation [ P <0.05 ] (Table 22).

Moderately stained sperms ranged from 34% to 52 % with a mean value of
41.1 £ 6.3 %. They did not differ statistically from the moderately stained sperms for
Jactate dehydrogenase in the washed specimens examined after one hour of incubation

{P<0.05] (Table 22).

Those with a weak reaction ranged from 12% to 28 % with a mean value of
22.3 + 5.46 %. They did not also differ statistically from the weakly stained sperms for
lactate dehydrogenase in the washed specimens examined after one hour of incubation

[P <0.05] (Table 22).




93

Sperms with a negative reaction ranged from 12% to 27 % with a mean value of
20.1 + 5.17 %. They did not differ statistically from the negatively stained sperms for
lactate dehydrogenase in the washed specimens examined after one hour of incubation
[ P <0.05 ] (Table 22}.

¢. Specimens examined after two hours:

A positive lactate dehydrogenase reaction was also detected in the mid-piece. The
percentage of spermatozoa giving a strong reaction ranged from 6% to 18 % with a mean
value of 10.8 + 4.13 %. It did not differ statistically from that of the strongly stained
sperms in the washed specimens examined after two hours of incubation [ P <0.05 ]

(Table 22).

Those with a moderate reaction ranged from 21% to 37 % with a mean value of
28.1 + 4.46 %. They did not differ statistically from the moderately stained sperms for
lactate dehydrogenase in the washed specimens examined after two hours of incubation

[ P <0.05] (Table 22).

Sperms with a weak reaction ranged from 22% to 33 % with a mean value of
27.4 + 3.78 %. They did not also differ statistically from the weakly stained sperms for
lactate dehydrogenase in the washed specimens examined after two hours of incubation

[P <0.05] (Table 22).

Sperms with a negative reaction ranged from 26% to 40 % with a mean value of
33.7 + 4.57 %. This did not differ statistically from that of the negatively stained sperms
for lactate dehydrogenase in the washed specimens examined after two hours of incubation

[ P <0.05 } (Table 22).

d. Specimens examined after four hours:
Also, only the mid-piece was the site of positivc reaction. The percentage of

spermatozoa giving a strong reaction ranged from 0% 10 5 % with a mean value of
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"9+ 1.97 %. They did not differ statistically from the strongly stained sperms for lactate
iehydrogenase in the washed specimens examined after four hours of incubation

P <0.05 | (Table 22).

Moderately stained sperms ranged from 6% to 16 % with a mean value of
0.4 = 3.53 %. They did not differ statistically from the moderately stained sperms for
‘actate dehydrogenase in the washed specimens examined after four hours of incubation

P <0.05] (Table 22).

Those with a weak reaction ranged from 13% to 26 % with a mean value of
19.5 + 4.33 %. They did not also differ statistically from the weakly stained sperms for
lactate dehydrogenase in the washed specimen examined after four hours of incubation

[P <0.05] (Table 22).

Sperms with a negative reaction ranged from 58% to 76 % with a mean value of
68.2 £ 5.75 %. They did not differ statistically from the negatively stained sperms for
lactate dehydrogenase in the washed specimens examined after four hours of incubation
[ P <0.05 ] (Table 22).

e. Specimens examined after eight hours:

No difference was noticed as regards the site of lactate dehydrogenase reaction.
Anyhow., the percentage of spermatozoa giving a strong reaction ranged from 0% to 2 %
with a mean value of 0.5 £ 0.71 %. It did not differ statistically from that of the strongly
stained sperms in the washed specimens examined after eight hours of incubation

[ P<0.05] (Table 22).

Those with a moderate reaction raﬁgcd from 0% to 5 % with a mean value of
1.5+ 1.84 %. They did not differ statistically from the fnoderately stained sperms for
lactate dehydrogenase in the washed specimens examined after eight hours of incubation

[P<0.05] (Table 22).
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Weakly stained sperms ranged from 5% to 15 % with a mean value of
9.6 + 3.27 %. They did not also differ statistically from the weakly stained sperms for
lactate dehydrogenase in the washed specimens examined after eight hours of incubation

[P <0.05] (Table 22).

Sperms with a negative reaction ranged from 82% to 95 % with a mean value of
88.4 + 4.55 %. They did not differ statistically from the negatively stained sperms for
lactate dehydrogenase in the washed specimens examined after eight hours of incubation
[ P <0.05 ] (Table 22).

A highly significantly negative cormrelation was found between the percent of the
strongly stained sperms for lactate dehydrogenase in the washed specimens to which
calcium was added and the period of incubation | r = - 0.845; P <0.001 ]. This means that
the percent of such strongly stained sperms decreased with time.

A highly significantly negative correlation was found between the percent of the
moderately stained sperms for lactate dehydrogenase in the washed specimens to which
calcium was added and the period of incubation [ r = - 0.918; P <0.001 ]. This means that
the percent of such moderately stained sperms decreased with time.

A highly significantly negative correlation was found between the percent of the
weakly stained sperms: for lactate dehydrogenase in the washed specimens to which
calcium was added and the period of incubation [ r = - 0.759; P<0.001 ]. This means that
the percent of such weakly stained sperms decreased with time.

A highly significantly positive correlation was found between the percent of the
negatively stained spicrms for lactate dehydrogenase in the washed specimens to which
calcium was added and the period of incubation [ r = 0.957; P <0.001 ]. This means that

the percent of such negatively stained sperms increased with time.
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(4) Washed specimens to which ascorbic acid was added: (Table 23)
al iately examin imens;

A positive lactate dehydrogenase reaction was also observed in the mid-piece. The
percentage of spermatozoa giving a strong reaction ranged from 13% to 24 % with a
mean value of 19.3 +3.89 %. It did not differ statistically from that of the strongly

stained sperms in the immediately examined washed specimens [ P <0.05 ] (Table 24).

Those with a moderate reaction ranged from 32% to 53 % with a mean value of
42.1 + 8.1 %. They did not differ statistically from the moderately stained sperms for
lactate dehydrogenase in the immediately examined washed specimens [ P <0.05]
(Table 24).

Weakly stained sperms ranged from 14% to 34 % with a mean value of
25.3 + 6.07 %. They did not also differ statistically from the weakly stained sperms for
lactate dehydrogenase in the immediately examined washed specimens [P <0.05]
(Table 24).

Sperms with a negative reaction ranged from 5% to 20 % with a mean value of
13.3 + 4.74 %. They did not also differ statistically from the negatively stained sperms
for lactate dehydrogenase in the immediately examined washed specimens [ P <0.05 ]
(Table 24).

b. Specimens examin I one hour:

A similar reaction for lactate dehydrogenase was noticed in the mid-piece. The
percentage of spermatozoa giving a strong reaction ranged from 11% to 20 % with a
mean value of 15.6+2.88 %. Also, this did not differ statistically from that of the
strongly stained sperms in the washed specimens .cxaminéd after one hour of incubation
[P <0.05 ] (Table 24),
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Tabla (23y2 Showsag the percentage of sperms with different grades of /aclate denpdrogenase reaction in the washed specimens (o which
ascorbic acid was added.

Ib.ufl Inmegiate Ph.m‘[ | hour Nu.ufI 2 hours No.nfl 4 hours Nu.ufl B hours
Eae-— Ejac-j— Eiac-| Ejac-| Ejac-}
ulate +4+  H¢ + - ulate +++ + - ulate +++ + - plate +++  ++ + - ulate +H H + -
t il s g july o oo |nhy 2o BN o N0 |M1E 3 87
7 | 5 gl &8 n Ui n» B A || 17 W B0 1 5 W
3 iz 3w % 2w {32 4 13 N {B|B R 7 OB |B|AONB 12 8| ] 10 8
s 7 o BRIl o OB AN R OA ONIBIIT N N M2 B W T
s s M 3 18 |15 ®w R BI|BHMK #H BV 2IBW{F 13 D % |H | 5 13 8
6 17  n 7 (e e v o a 2l ww M T B |6 KO MWK |2 712 "
7 (0 2 3 sl hs % » B2 i8 B ¥ H|¥ (5 M 10 71|40 2 12 B
B {le 51 A w2z 0 3 W |W{0o » B «I1W|se 1 2 »|jWIO 2 T 9
g |l ¥ » 13 |1we ¥ B WX X N NIWI?T OB ou FIN|I 5 131 8
wi2o 8 515 12Zi20MmM 3T 3 '3 \3 BB 7 3[40t B3 W (102 b6 7 8
Fen {19.3 421 5.3 13.3{fean [15.6 36.7 26.9 20.8|Mean §13.2 2.7 8.7 30.4{Mean 4.7 15.0 16.6 63.7fMean |10 4.2 10.4 BA.A
S.3. |3.89 8.10 £.07 4.74/5.D0. 12.88 .63 4,93 3.B215.D. [5.12 4.45 520 7.7M|S.D. {1.99 2.36 4.38 &4.18)5.D. [0.B2Z 2.35 2.9 .30
+++ = Strong reaction + = Moderate reaction + = Weak reaction - = negative reaction
Table (24): Showing the comparison between the lactate dehydrogenase
reaction in the sperms of washed specimens and washed
specimens to which ascorbic acid was added. :
Type of Time of Washed Washed Signific-
Reaction. Incuba~| Specimens. |Specimens + t p ance.
tion. : Ascorbic Acid
Strong
reaction o 18.8 * 2.82 1.3 * 3.89 |0.329 <0.05 -
I hour |13.4 * 4,43 |15.6 + 2.88 |1.318 l<0.05 -
2 hours) B.0 * 3.56 113.2 £ 5.12 |2.638 |<0.05 +
4 hoursy 1.4 * 1,17 4.7 * 1.95 |4.391 |<0.001 4
8 hourszg| 0.1 * 0.32 1.0 = 0.82 3.250 [|<£0.05 +
124e5365 ) 41.7 + 8.01 |a2.1 = B8.10 |0.111 [|<0.05 -
! hour 138.5 * 7.32 {36.7 * 6.63 |0.376 |<0.05 -
2 hours|25.2 * 6.30 |[27.7 = 4,49 }1.025 {<0.03 -
4 hours| 2.2 £ 3.61 15.0 = 2.36 }4.250 <0.001 +++
8 hours| 0.6 * 0.70 4.2 + 2.35 |4.648 |<0.001 +
renefon o 22.8 + 5.35 {25.3 £ 4.07 |0.977 |<o0.05 -
1 hour 123.3 £ 4.92 {26.9 £ 4.93 {1.634 [<0.05 -~
2 hours|28.9 * 4,23 |28.7 *.,5.25 {0.0%94 |<0.03 -
4 hours|l6.8 £ 2.70 |16.6 £ 4,38 |0.123 [<0.05 -
8 hours| B.0 x 2.79 (10.4 * 2.91 1.882 |<0.03 -
No reaction ) 16.7 * 4,69 13.3 £ 4.74 1.612 <0.05 -
I hour |24.8 £ 5.71 20.8 = 3.82 1.840 <0.05 -
2 hours|37.92 x 7.03 30.4 * 7.71 2.274 <0.03 +
4 hours}72.6 * 3.31 &3.7 * 6.18 4.014 <0.035 +
g hours|%1.3 £ 3.40 |B4.4 * 5.50 [3.374 |<0.03 +

4+

highly significant

+

significant

non-significant
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Moderately stained sperms ranged from 30% to 49 % with a mean value of
36.7 % 6.63 %. They did not differ statistically from the moderately stained sperms for
Jactate dehydrogenase in the washed specimens examined after one hour of incubation

[ P<0.05] (Table 24).

Those with a weak reaction ranged from 19% to 35 % with a mean value of
26.9+ 4.93 %. They did not also differ statistically from the weakly stained sperms for
lactate dehydrogenase in the washed specimens examined after one hour of incubation
[P<0.05] (Table 24).

Sperms with a negative reaction ranged from 13% to 26 % with a mean value of
20.8 + 3.82 %. They did not differ statistically from the negatively stained sperms for
lactate dehydrogenase in the washed specimens examined after one hour of incubation
[ P <0.05 ] (Table 24).

c. i xami fter two hours:

A similar location of lactate dehydrogenase reaction was noticed. The percentage of
spermatozoa giving a strong reaction ranged from 8% to 21 % with a mean value of
13.2 £ 5.12 %. It was significantly more than that of the strongly stained sperms in the
washed specimens examined after two hours of incubation [ P <0.05 } (Table 24).

Those with a moderate reaction ranged from 20% to 32 % with a mean value of
27.7 + 4.45 %. They did not differ statistically from the moderately stained sperms for
lactate dehydrogenase in the washed specimens examined after two hours of incubation
[P <0.05] (Table 24).

Sperms with a weak reaction ranged from 18% to 34 % with a mean value of
28.7 + 5:25 %. They ‘did not also differ statistically from the weakly stained sperms for
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lactate dehydrogenase in the washed specimens examined after two hours of incubation
[P<0.05] (Table 24).

Sperms with a negative reaction ranged from 20% to 42 % with a mean value of
30.4 + 7.71 %. They was significantly less than the negatively stained sperms for lactate
dehydrogenase in the washed specimens examined after two hours of incubation
[ P <0.05 ] (Table 24).

d. Specimens examined after four hours:

Also, only the mid-piece was the site of positive reaction. The percentage of
spermatozoa giving a strong reaction ranged from 1% to 7 % with a mean value of
4.7 + 1.95 %. This was highly significantly more than that of the strongly stained sperms
for lactate dehydrogenase in the washed specimens examined after four hours of incubation
[P <0.001] (Table 24).

Moderately stained sperms ranged from 11% to 19 % with 2 mean value of
15 + 2.36 %. They were highly significantly more than that of the moderately stained
sperms for lactate dehydrogenase in the washed specimens examined after four hours of
incubation [ P < 0.001 ] (Table 24). |

Those with a weak reaction ranged from 10% to 21 % with a mean value of
16.6  4.38 %. They did not differ statistically from the weakly stained sperms for lactate
dehydrogenase in the washed specimens examined after four hours of incubation
[P <0.05] (Table 24).

Sperms with a negative reaction ranged from 56% to 71 % with a mean value of

63.7 + 6.18 %. This was significantly less than that of the negatively stained sperms for

lac_tz‘l‘ e dehydrogenase in the washed specimens examined after four hours of incubation
[ B§xD.05 ] (Table 23).
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e. Specimens examined after eight hours:

No difference was noticed as regards the site of lactate dehydrogenase reaction.
Anyhow, the percentage of spermatozoa giving a strong reaction ranged from 0% to 2 %
with a mean value of 1+ 0.82 %. It was significantly more than that of the strongly
stained sperms in the washed specimens examined after eight hours of incubation
[ P<0.05] (Table 24).

Those with a moderate reaction ranged from 1% to 8 % with a mean value of
4.2 + 2.35 %. They were highly significantly more than that of the moderately stained
sperms for lactate dehydrogenase in the washed specimens examined after eight hours of
incubation [ P < 0.001 ] (Table 24).

Weakly stained sperms ranged from 5 % to 14 % with a mean value of
10.4 + 2.91 %. They did not differ statistically from the weakly stained sperms for lactate
dehydrogenase in the washed specimens examined after eight hours of incubation
[P <0.05] (Table 24).

Sperms with a negative reaction ranged from 76% to 94 % with a mean value of
84.4 + 5.5 %. They were significantly less than the negatively stained sperms for lactate
dehydrogenase in the washed specimens examined after eight hours of incubation
[ P <0.05 ] (Table 24).

A highly significantly negative correlation was found between the percent of the
strongly stained sperms for lactate dehydrogenase in the washed specimens to which
ascorbic acid was added and the period of incubation [ r = - 0.871; P <0.001 ]. This

means that the percent of such strongly stained sperms decreased with time.

A highly sign‘iﬁcantly negative cormrelation was found between the percent of the

moderately stained sf)crrns for lactate dehydrogenase in the washed specimens to which
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ascorbic acid was added and the period of incubation [ r = - 0.914; P <0.001 ]. This

means that the percent of such moderately stained sperms decreased with time.

A highly significantly negative correlation was found between the percent of the
weakly stained sperms for lactate dehydrogenase in the washed specimens to which
ascorbic acid was addcd and the period of incubation [ r = - 0.762; P <0.001 1. This

means that the percent of such weakly stained sperms decreased with time.

A highly significantly positive correlation was found between the percent of the
negatively stained sperms for lactate dehydrogenase in the washed specimens to which
ascorbic acid was added and the period of incubation [ 1 = 0.956; P <0.001 ]. This means

that the percent of such negatively stained sperms increased with time.

B. SPLIT EJACULATE SPECIMENS:
(1) First split fraction specimens: (Table 25)
a. Immediately exami imens;

Also, only the mid-piece was the site of positive lactate dehydrogenase reaction.
The percentage of spermatozoa giving a strong reaction ranged from 18% to 33 % with a
mean value of 24.5 + 4.6 %. They did not differ statistically from the strongly stained
sperms in the whole non-washed specimens examined immediately [ P<0.05 ]
(Table 26).

Moderately stained sperms ranged from 42% to 56 % with a mean value of
48 + 5.58 %. They did not differ statistically from the moderately stained sperms for
lactate dehydrogenase in the immediately examined whole non-washed specimens
[P <0.05] (Table 26).

Those with a weak reaction ranged from 7% to 21 % with a mean value of
14.2 + 4.64 %. Tﬁey\did not also differ statistically from the weakly stained sperms for
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Tatle (2532 Showing the percentage of sperws with different grades of lactate detydrogenase reaction in the first split fraction specisens.

It.efl Imsediate Nu.ufl ! hour Nu.m‘l 2 hours Nu.nfl 4 hours No.uFI B hours
Eiac-|— Ejac- Ejae-}— Ejac-} Ejac-}
wlatp He  #+ 4 - julate ##+¢ + - lulate +++ ¢ 4 - lulate +++  # + - lulate ++ ¢ -
T2 0 W3 s 20 4N BNl o2 1 uinin R B RIN{T OB A S
213 48 U 15|l M % TopTomo4 17 3 (e s 19 2t s iwie 3 ou on
I % 9 5168 8 4 21 TR R AW WL R W B{N{e 13§ &
I 4O 1 I 18 6 2 S IR B 9 B’ B’ MM O 140w
3B a2 19 A |65 |7 8 9 S5 2 » (s % @7 vl u 12 u
I B TR e w0 2% 3w hs & on w|wlis B o % 14 12 1307
FHY #4017 {63 W VAT B 4 53 13 |87 |18 o2 % |wls 17 n W
23 2 n M 8o I O3 MBlr B A 2wl n or 4 M| |3 18
F i 0¥ U 9 169 M 55 14 T W8 45 20 171w 8 M A 3 |w |3 8 7
815 4H 1 16 170 1255 4 17 12 {7 (24 32 20 M in B % 18 welr 13 19 &l
fean 124.5 48.0 14.2 13.3[Mean [23.8 464 19.56 10.2|Mean [20.6 41.9 20.8 16.7(Mean |18.7 77.2 3.8 30.3[Mean |5.3 1.9 16.6 63.2
SA 1480 0.8 4.4 A45)S.0. |2.97 7.2 6.3 3.WIS.D. |3.37 671 391 4.32(S.0. (2.3t 5.8 2.4 9.58ls.0. 211 461 175 1%
#+ = Strong reaction + = Moderate reaction + = Negk reaction - = negative reaction
Table (26): Showing the comparison between the Jactate dehydrogenase
reaction in the sperms of whole non-washed and first split
fraction specimens.
Type of Time of| Whole non- First Split Signific-
Reaction. Incuba- Washed Specimens. t a] ance.
tion. Specimens.
Strong
reaction o 21.5 * 3.30 |24.5 + 4.60 {1.440 |<0.05 -
I hour 120.4 + 2,95 |23.8 = 2.97 |[2.566 [<0.05 +
2 hours|15.9 * 5.43 |20.6 + 3.37 |2.327 |<o.05 +
4 hours|13.1 * 3.63 |18.7 * 2.31 |2.643 {<0.05 +
&8 hours} 3.0 * 2.21 2.3 £ 2.11 [|2.379 [<0.05 +
foderate 0 43.5 + 9.26 [4B.0 * 5.58 |1.316 |<0.05 -
1 hour [41.8 * B.60 |46.4 = 7,26 |1.293 |<0.05 -
2 hours|32.6 + 7.79 |41.9 * &.71 2.861 <0.05 +
4 hourstlB.2 * 4.9&5 |27.2 * 5,81 3.726 [<0.05 +
8 hours{ 8.6 * 4.14 12.9 + 4,461 2.195 |<£0.05 +
redaetion 0 17.5 * 6.79 {14.2 * 4.64 |1.277 |<0.0S -
! hour [19.1 * 4.84 [19.6 * 6.36 10.198 |<0.05 -
2 hours|25.4 * 5.93 |20.8 * 3.91 |2.048 1<0.05 -
4 hours|26.5 * 5.89 [23.8 + 2.44 |1.339 [<0.05 -
8 hoursilS.0 * 3.77 |16.6 * 3.75 (0.952 |<0.05 -
No reaction o 17.9 2 6.47 |13.3 £ 4.45 |1.692 |<0.05 -
T 1 hour [18.7 * 4.70 [10.2 * 3.79 [3.491 1<0.05 +
2 hours|26.1 * &.35 16.7 £ 4.32 |3.870 |<0.05 +
4 hours|40.2 * 6.78 |30.3 + 9.546 [2.672 |<0.05 +
8 hours|73.4 = Q.14 |65.2 * 7.96 [2.140 [<0.05 +

+

significant

nocn—-significant
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lactate dehydrogenase in the immediately examined whole non-washed specimens

[P <0.05] (Table 26).

Sperms with a negative reaction ranged from 5% to 21 % with a mean value of
13.3 + 4.45 %. They did not differ statistically from the negatively stained sperms for
lactate dehydrogenase in the whole non-washed specimens examined immediately
[ P<0.05 ] (Table 26).

b. Specimens examined after one hour;

No difference was noticed as regards the site of reaction. Anyhow, the percentage
of spermatozoa giving a strong reaction ranged from 20% to 28 % with a mean value of
23.8+2.97 %. It was significantly more than that of the strongly stained sperms for
lactate dehydrogenase in the whole non-washed specimens examined .after one hour of
incubation [ P <0.05 ] (Table 26).

Those with a moderate reaction ranged from 35% to 58 % with a mean value of
46.4 £ 7.26 %. They did not differ statistically from the moderately stained sperms for
lactate dehydrogenase in the whole non-washed specimens examined after one hour of
incubation [ P < 0.05] (Table 26).

Weakly stained sperms ranged from 9% to 31 % with a mean value of
19.6 + 6.36 %. They did not also differ statistically from the weakly stained sperms for
lactate dehydrogenase in the whole non-washed specimens examined after one hour of
incubation [ P < 0.05] (Table 26).

Sperms with a negative reaction ranged from 5% to 15 % with a mean value of
10.2x3.79 %. 'I'hey were significantly less than the negatively stained sperms for lactate
dehydrogenase in the whole non-washed specimens examined after one hour of incubation
[ P <0.05 } (Table 26).
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c. Specimens examined after two hours:
A similar location of lactate dehydrogenase reaction was noticed. The percentage of

spermatozoa giving a strong reaction ranged from 15% to 25 % with a mean value of
20.6 + 3.37 %. It was significantly more than that of the strongly stained sperms in the
whole non-washed specimens examined after two hours of incubation { P<0.051]
(Table 26).

Those with a moderate reaction ranged from 32% to 53 % with a mean value of
419 + 6.71 %. They were significantly more than that of the moderately staincd'spcrms
for lactate dehydrogenase in the whole non-washed specimens examined after two hours of
incubation [ P < 0.05 } (Table 26).

Sperms with a weak reaction ranged from 13% to 27 % with a mean value of
20.8 £ 3.91 %. They did not differ statistically from the weakly stained sperms for lactate
dehydrogenase in the whole non-washed specimens examined after two hours of
incubation [ P < 0.05] (Table 26).

Sperms with a negative reaction ranged from 10% to 24 % with a mean value of
16.7 + 4.32 %. This was significantly less than that of negatively stained sperms for
lactate dehydrogenase in the whole non-washed specimens examined after two hdurs of
incubation [ P <0.05 ] (Table 26).

d. Specimens examined after four hours;

A positive reaction was also observed in the mid-piece. The percentage of
spermatozoa giving a strong reaction ranged from 15% to 23 % with a mean value of
18.7 £ 2.31 %. It was significantly more than that of the strongly stained sperms for
lactate dehydrogenase in the whole non-washed specimens examined after four hours of
incubation [P <0.05] (Table 26).
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Those with a moderate reaction ranged from 19% to 36 % with a mean value of
27.2+ 5.81 %. They were significantly more than that of the moderately stained sperms
for lactate dehydrogenase in the whole non-washed specimens examined after four hours of

incubation [ P < 0.05 ] (Table 26).

Weakly stained sperms ranged from 21% to 27 % with a mean value of
23.8 + 2.44 %. They did not differ statistically from the weakly stained sperms for lactate
dehydrogenase in the whole non-washed specimens examined after four hours of
incubation [ P <0.05] (Table 26).

Sperms with a negative reaction ranged from 18% to 45 % with a mean value of
30.3 £ 9.56 %. They were significantly less than the negatively stained sperms for lactate
dehydrogenase in the whole non-washed specimens examined after four hours of
incubation [ P <0.05 ] (Table 26).

€. im xamined after eight hours:

No difference was noticed as regards the site of lactate dehydrogenase reaction. The
percentage of spermatozoa giving a strong reaction ranged from 3% to 8 % with a mean
value of 5.3 £2.11 %. It was significantly more than that of the strongly stained sperms
in the whole non-washed specimens examined after eight hours of incubation [ P <0.05]
(Table 26).

Those with a moderate reaction ranged from 6% to 22 % with a mean value of
12.9 + 4.61 %. They were significantly more than that of the moderately stained sperms
for lactate dehydrogenase in the whole non-washed specimens examined after eight hours
of incubation [ P < 0.05 ] (Table 26).

Weakly staiied sperms ranged from 11% to 21 % with a mean value of

16.6 £3.75 %. Th%y did not differ statistically from the weakly stained sperms for lactate
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dehydrogenase in the whole non-washed specimens examined after eight hours of

incubation { P <0.05] (Table 26).

Sperms with a negative reaction ranged from 54% to 74 % with a mean value of
65.2 + 7.96 %. They was significantly less than the negatively stained sperms for lactate
dehydrogenase in the whole non-washed specimens examined after 8 hours of incubation

[ P <0.05 ] (Table 26).

A highly significantly negative correlation was found between the percent of the
strongly stained sperms for lactate dehydrogenase in the first split fraction specimens and
the period of incubation | r = - 0.898; P <0.001 ]. This means that the percent of such

strongly stained sperms decreased with time.

A highly significantly negative correlation was found between the percent of the
moderately stained sperms for lactate dehydrogenase in the first split fraction specimens
and the period of incubation [ r = - 0.908; P <0.001 ]. This means that the percent of such
moderately stained sperms decreased with time.

A non-significant positive correlation was found between the percent of the weakly
stained sperms for lactate dehydrogenase in the first split fraction specimens and the period
of incubation [ r = 0.056; P <0.05 ]. '

A highly significantly positive correlation was found between the percent of the
negatively stained sperms for lactate dehydrogenase in the first split fraction specimens and
the period of incubation [ r = 0.935; P <0.001 ]. This means that the percent of such

negatively stained sperms increased with time.




107

(2) First split fraction specimens to which ascorbic acid was added:
(Table 27)
xamined specimens:

A positive reaction for lactate dehydrogenase was also observed in the mid-piece.
The percentage of spermatozoa giving a strong reaction ranged from 18% to 30 % with a
mean value of 23.2+3.52 %. It did not differ statistically from that of the strongly
stained sperms in the immediately examined first split fraction specimens [ P <0.05 ]
(Table 28).

Those with a moderate reaction ranged from 34% to 55 % with a mean value of
462 +7.67 %. They did not differ statistically from the moderately stained sperms for
lactate dehydrogenase in the immediately examined first split fraction specimens
[P<0.05] (Table 28).

Weakly stained sperms ranged from 9% to 27 % with a mean value of
15.6 £ 5.91 %. They did not also differ statisticaily from the weakly stained sperms for
lactate dehydrogenase in the immediately examined first split fraction specimens
[P<0.05] (Table 28).

Sperms with a negative reaction ranged from 9% to 22 % with a mean value of
15+ 4.59 %. They did not also differ statistically from the negatively stained sperms for
lactate dehydrogenase in the immediately examined first split fraction specim.cns
[ P <0.05] (Table 28).

b. Specimens examined after one hour;

A similar reaction was noticed in the mid-piece. The percentage of spermatozoa
giving a strong reaction ranged from 19% to 29 % with a mean value of
2441327 %. Also,‘zi‘ this did not differ statistically fror.h that of the strongly stained
sperms for lactate deﬂydrogenase in the first split fraction specimens examined after one
hour of incubation [ P <0.05 ] (Table 28).
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Table 127): Swwing the percentage of speras with ditferent grades of lactate dehydrogenase reaction in the first split fraction specisens to
wich ascorbic acid was added. ’

!u.ofn Issediate NB.A;T ! hour Nﬂ.Ofl 2 hours No.oFl 4 hours Ho.ofI 8 hours
£ jac-b Ejac-} Ejac-i Ejac~§- - Ejac-i
glate 4+++ 4 - ulate #4+ er 4 - Julate - fylate M+ H 4 - lulate v+ H -
S I A SN |- B R - T ) . N A O £ O 7 7 O 6 T O I ¢ RS IS I S I S ¥ N 7 B S |
2 {3 47 6 1§ |82 (26 351 15 B ® B 2 |22 % 2 W0[RI[7T 13 b H
RS o T R § N /I N SO X SO TR YR’ R B N B BIBIY 13N 57
¥ 17N N R - O - T T T N A £ N T T S R B " N v 1 OO U I T R T B 7 Y 7Y
[ 121 3 13 136 [ [ IR/ 4 N BB B M 15 BBl 11NN
¥ (B o2 B ol FOoHn 3w Bk A BN ¥ 2 Bl o oA 5
Sps ¥ il o B oW n wieln 1 on nleh 1w 13 %5
B9 B B N8 (B B W 17|78 43 2 18IMIE N M9 |w | b 2 8
R} |® 2 9 18 1 8/ 1 T8 6 o RIBIA OB OB BN R B OW
0 8 17 w02 ® A 100Ny 2 2 7l w4 17 W |100]5 10 22 8
flean |23.2 46.2 15.6 |5.0Mean |24.4 41.4 23.1 Il.1fMean |[22.4 38.8 23.4 5.4[Mean {21.9 3.4 .1 Z.6l%ean 7.7 125 209 .8
§.0. 3.52 7.67 5.91 A.S9(8.D. 13.27 17.57 S5.68 4.09|S.D. {4.67 5.20 5.62 3.B1[S.D. (2.81 7.80 5.13 S.991S.D. {2.41 1.5 .84 5.%
+++ = Strong reaction ++ = Moderate reaction + = Weak reaction - = negative reaction
Table (28): Showing the comparisan between the lactate dehydrogenase
reaction in the sperms of first split Fraction specimens and
first split Ffraction specimens to which ascorbic acid was
added.
Type of Time of|{First Split |First Split Signific-
Reaction. Incuba—-| Fraction Fractions + t P ance.
tion. |Specimens. Ascorbic Aci
Strong
reaction o 24.5 £ 4,460 |23.2 + 3.52 |0.710 [<0.05 -
I hour |23.8 = 2.97 124.4 + 3.27 0.429 1<0.05 -
2 hours|20.6 = 3.37 22.4 * 4.67 (0.988 |<0.05 -
4 hours|18.7 * 2.31 {21.9 = 2.81 |2.783 |<0.05 +
8 hours] 5.3 = 2.11 7.7 * 2,41 12.371 [|<0.05 +
yagerets 0 48.0 * 5.58 |46.2 * 7.67 {0.600 |<0.05 -
I hour 146.4 * 7.26 (41.4 = 7.57 |1.507 [|<0.05 -
2 hours|d41.9 = 6,71 |3B.8 * 5.20 |1.155 [|<0.05 -
4 hours|27.2 * 353.81 |33.4 + 7.60 |2.049 {<0.0S5 -
8 hours|12.2 t 4.61 12.6 = 3.30 |0.164 [<0.05 -
reggiﬁon 0 14.2 + 4.64 [15.6 * 5.91 J0.589 |<0.05 -
1 hour |19.6 = 6.36 |23.1 *# 5,88 [1.278 [<0.05 -
Z hours{20.8 * 3.91 |23.4 * S5.62 |1.201 {<0.05 . -
4 hours{23.8 * 2.44 |23.1 £ 5,13 10.390 |<0.05 -
& hours|lé.b6 * 373 |20.9 % 3.84 |2.533 1<0.05 +
No reaction | O 13.3 * 4.45 |15.0 + 4.59 |0.841 <0.095 -
I hour |10.2 * 3.79 {11.1 * 4,09 |0.510 |<0.05 -
2 hours|lb.7 * 4.32 |15.4 = 3,81 10.714 |<0.05 -
4 hours|30.3 * 9.56 |21.6 + 5.99 |2.440 {<0.05 +
8 hours|65.2 * 7.96 |58.8 * 5.96 [2.036 |<0.05 +
+ = -

significant

~++ = highly significant

e e e i s e

et
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Moderately stained sperms ranged from 30% to 53 % with a mean value of
41.4 +7.57 %. They did not differ statistically from the moderately stained sperms for
lactate dehydrogenase in the first split fraction specimens examined after one hour of

incubation [ P <0.05] (Table 28).

Those with a weak reaction ranged from 15% to 31 % with a mean value of
23.1 + 5.88 %. They did not also differ statistically from the weakly stained sperms for
lactate dehydrogenase in the first split fraction specimens examined after one hour of
incubation [ P < 0.05] (Table 28).

Sperms with a negative reaction ranged from 5% to 17 % with a mean value of
11.1+4.09 %. They did not differ statistically from the negatively stained sperms for
lactate dehydrogenase in the first split fraction specimens examined after 1 hour of
incubation { P <0.05 ] (Table 28).

c. imens examined after two hours:

A similar location of Jactate dehydrogenase reaction was noticed. The percentage of
spermatozoa giving a strong reaction ranged from 16% to 28 % with a mean value of
22.4+ 4.67 %. Also, it did not differ statistically from that of the strongly stained sperms
in the first split fraction specimens examined after two hours of incubation [ P <0.05]
(Table 28).

Those with a moderate reaction ranged from 29% to 45 % with a mean value of
38.8 + 5.2 %. They did not differ statistically from the moderately stained sperms for
lactate dehydrogenase in the first split fraction specimens examined after two hours of
incubation [ P <0.05] (Table 23).

Sperms with ‘a weak reaction ranged from 15% to 32 % with a mean value of
23.4 £ 5.62 %. They did not also differ statistically from the weakly stained sperms for
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lactate dehydrogenase in the first split fraction specimens examined after two hours of
incubation [ P < 0.05] (Table 28).

Sperms with a negative reaction ranged from 10% to 22 % with a mean value of
15.4 + 3.81 %. They did not differ statistically from the negatively stained sperms for
lactate dehydrogenase in the first split fraction specimens examined after two hours of
incubation [ P <0.05 ] (Table 28).

d. Specimens examined after four hours:

Also, only the mid-piece was the site of positive reaction. The percentage of
spermatozoa giving a strong reaction ranged from 18% to 26 % with a mean value of
21.9 +2.81 %. This was significantly more than that of the strongly stained sperms for
lactate dehydrogenase in the first split fraction specimens examineq after four hours of
incubation { P <0.05 1 (Table 28).

Moderately stained sperms ranged from 22% to 44 % with a mean value of
33.4 + 7.6 %. They did not differ statistically from the moderately stained sperms for
lactate dehydrogenase in the first split fraction specimens examined after four hours of
incubation [ P < 0.05] (Table 28).

Those with a weak reaction ranged from 15% to 31 % with a mean value of
23.1 + 5.13 %. They did not also differ statistically from the weakly stained sperms for
lactate dehydrogenase in the first split fraction specimens examined after four hours of
incubation [ P < 0.05] (Table 28).

Sperms with a negative reaction ranged from 14% to 30 % with a mean value of
21.6 £ 5.99 %. This was significantly less than that of negatively stained sperms for
lactate dchydrogenas’é in the first split fraction specimené examined after four hours of
incubation [ P <0.05 ] (Table 28). |




e. Specimens examined after eight hours:

No difference was noticed as regards the site of lactate dehydrogenase reaction.
Anyhow, the percentage of spermatozoa giving a strong- reaction ranged from
4% to 12 % with a mean value of 7.7 + 2.41 %. It was significantly more than that of
the strongly stained sperms in the first split fraction specimens examined after eight hours
of incubation [ P <0.05 ] (Table 28).

Those with a moderate reaction ranged from 6% to 18 % with a mean value of
12.6 + 3.5 %. They did not differ statistically from the moderately stained sperms for
lactate dehydrogenase in the first split fraction specimens examined after eight hours of
incubation [ P <0.05] (Table 28).

Weakly stained sperms ranged from 13% to 27 % with a mean value of
20.9 + 3.84 %. They were significantly more than that of the weakly stained sperms for
lactate dehydrogenase in the first split fraction specimens examined after eight hours of
incubation [ P < 0.05 ] (Table 28).

Spcrms with a negative reaction ranged from 46% to 68 % with a mean value of
58.8 + 5.96 %. They were significantly less than the negatively stained sperms for lactate
dehydrogenase in the first split fraction specimens examined after eight hours of incubation
[P <0.05 ] (Table 28).

A highly significantly negative correlation was found between the percent of the
strongly stained sperms for lactate dehydrogenase in the first split fraction specimens to
which ascorbic acid was added and the period of incubation [ r = - 0.816; P <0.001 ]. This

means that the percent of such strongly stained sperms decreased with time.

A highly signiﬁcantly negative correlation was found between the percent of the

moderately stained s;;érms for lactate dehydrogenase in the first spli.t fraction specimens to




112

which ascorbic acid was added and the period of incubation [ r = - 0.875; P <0.001 ). This

means that the percent of such moderately stained sperms decreased with time.

A non-significant positive correlation was found between the percent of the weakly
stained sperms for lactate dehydrogerase in the first split fraction specimens to which

ascorbic acid was added and the period of incubation [ r=0.135; p <0.05].

A highly significantly positive correlation was found between the percent of the
negatively stained sperms for lactate dehydrogenase in the first split fraction specimens to
which ascorbic acid was added and the period of incubation [ r = 0.907; P <0.001 ]. This

means that the percent of such negatively stained sperms increased with time.

(3) Second split fraction specimens: (Table 29)
a. Immediately examined specimens;

Also, only the mid-piece was the site of positive reaction for lactate dehydrogenase.
The percentage of spermatozoa giving a strong reaction ranged from 12% to 21 % with a
mean value of 17.8 +3.29 %. They were significantly less than the strongly stained
sperms in the immediately examined whole non-washed specimens [ P <0.05 }
(Table 30).

Moderately stained sperms ranged from 29% to 48 % with a mean value of
37.8 +7.11 %. They did not differ statistically from the moderately stained sperms for
lactate dehydrogenase in the immediately examined whole non-washed specimens
[P <0.05] (Table 30).

Those with a weak reaction ranged from 13% to 34 % with a mean value of
22.1 + 7.4 %. They did not also differ statistically from the weakly stained sperms for
lactate dchydrogcnaée in the immediately examined whole non-washed specimens
[P<0.05] (Table 30).
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“ale (M): Soeng the percentage of speras with different grades of lactate dahyurogenase reaction in the second split fraction specisens.

.ilu.m“'r lmediate Hu.ofl 1 hour No.oF] 2 hours Nu.ofl 4 hours Hu.ufI 8 hours
Ejac-i— Ejac- E3ac-| Ejac-} Ejac-|

ulatg =++ = + - plate +++  + + - ulate #++ 4+ + - ulate +++ ° ++ + - ylate +#+ H + -

E 3t ;21 v 13 W iel {15 ¥, n B |H|7T o2 B % |BLje I WV g1 10 I § B
b 2 8 [T M B sz ¥ n win omw B W 82iy4 13 BB 2 11 4 2 B
r3 B2 B OO OEA M3 O 0w Wil o n B B (8|18 12 2 4 RAT I | 3 B B8
: ¥ o3 O® W Ol lsg B OB lMygB®B NN 8 E B 23 &3 W10 1 2 %
ST T T V72 I T O N S B VN S T L R/ 71816 12 2% 3% %G [t 7 ¥y B
s b w77 ou (e 13 32 % N |W% |8 17 18 § |8 ¢ 3 3l % |2 T
%19 &% 15 20 j&r i W o BT IT OB B 5 [6T 2 B 27 &3 % ¢ 1 1 ™
B 2 @6 4 17 |68 |4 39 172 20 |77Mji0 2B ¥ 4 (@2 1 W% 4 B 11 6 T
bR 7 R O A7 R W L IM™WiZ BB BN 12 HRB 9|0 4 Al
0 ke R 7 B4 B oW\ W13 02 22 45 168 15 10 M 4 j00§ 0 5 10 8
imean §17.8 1.8 72,1 72.3|Mean [13.5 32,0 21.4 I3.1{fean }10.9 19.9 Z2.7 &b.5|Mean 8.1 10.7 30.1 51.1 |Mean |0.6 43 5.9 89.2
S.0. 13.29 7.1 7.40 2.91S.D. i5.32 4.09 3.89 B.54[S.D. [3.67 472 2.31 71.5315.0. 14.09 1,70 5.32 10.0445.0. 10.70 Z.16 3.B4 6.2

+++ = Strong reaction ++ = Moderate reaction + = Meak reaction - = negative reaction

Table (30): Showing the comparison between the lactate dehydrogenase
reaction in the sperms of whole non-washed and second split
fraction specimens.

Type of Time of] Whole non— |[Second Split Signific—j
Reaction. Incuba-—|,, Washed Fraction t p ance.
tion. Specimens. Specimens.
Strong
reaction ) 21.5 £ 3.50 17.8 * 3.29 |2.433 1£0.05 +
I hour |20.4 + 2.95 [13.5 + 5.52 13.485 |<0.05 +
2 hours|l15.9 * 5.43 110.9 * 3.67 12.415 }<0.05 +
- V4 hours|i1s.1 % 3.463 8.1 + 4.09 |4.043 |<0.001 +++
8 hours| 3.0 * 2.21 0.6 * 0.70 |3.273 |<0.05 +
Hodersts o - laz.5 + 9.26 {37.8 * 7.11 |1.543 |<0.05 -
{1 hour |61.8 * 8.60 [32.0 # 6.09 |2.9241 [<0.05 +
2 hours|32.6 = 7.7%9 19.9 = 4,72 14.407 1<0.001 +++
4 hours|ll8.?2 ¥ 4.96 |10.7 £ 1.70 |4.521 [<0.001 +++
8 hoursl 8.6 * 4.14 4.3 + 2,16 |2.910 |<0.03 +
reagifon 0 17.5 + 6.79 |22.1 * 7.40 |1.449 {<0.05 -
! hour |19.1 * 4.84 121.4 = 3.89 [1.171 |<0.03 -
2 hours|?5.4 + 5.93 |22.7 £ 2.3t {1.342 |<0.05 -
4 hours|26.5.% 5.89 [30.1 % 5.32 [1.434 [<0.05 -
g hours|15.0 + 3.77 5.9 + 3.84 |5.345 |<0.001 o+
No reaction o 17.5 = 6.47 |22.3 * 2.21 2.141 <0.05 +
{ hour 118.7 + 6.70 |33.1 * B.34 [4.194 [<0.001 +++
2 hourst?®s.1 £ 6.35 |la6.3 £ 7.53 |6.549 1<0.001 +++
4 hours|la40.?2 * &.78 {S51.1 * 10.34|2.752 Q.03 +
g hours|73.4 + 9.14 [89.2 * &£6.32 |4.495 |<0.001 +++

+++ = highly significant + = gsignificant - = npon-significant
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Sperms with a negative reaction ranged from 17% to 27 % with a mean value of
22.3 + 2.91 %. They were significanily more than the negatively stained sperms for
lactate dehydrogenase in the whole non-washed specimens examined immediately
[ P <0.05 ] (Table 30).

b. Specimens exarnined after one hour:

No difference was noticed as regards the site of reaction. Anyhow, the percentage
of spermatozoa giving a strong reaction ranged from 7% to 24 % with a mean value of
13.5 + 5.52 %. It was significantly less than that of the strongly stained sperms for
lactate dehydrogenase in the whole non-washcd'specimcns examined after one hour of
incubation [ P <0.05 ] (Table 30).

Those with a moderate reaction ranged from 22% to 39 % with a mean value of
32 £+ 6.09 %. They were significantly less than that of the moderately stained sperms for
lactate dehydrogenase in the whole non-washed specimens examined after one hour of
incubation [ P < 0.05 ] (Table 30).

Weakly stained sperms ranged from 14% to 26 % with a mean value of
21.4 + 3.89 %. They did not differ statistically from the weakly stained sperms for lactate
dehydrogenase in the whole non-washed specimens examined after one hour of incubation
[P <0.05] (Table 30).

Sperms with a negative reaction ranged from 20% to 48 % with a mean value of
33.1 % 8.54 %. They were highly significantly more than the negatively stained sperms
for lactate dehydrogenase in the whole non-washed specimens examined after one hour of
incubation [ P <0.001 ] (Table 30).
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c. Specimens examined after two hours:

A positive lactate dehydrogenase reaction was also detected in the mid-piece. The
percentage of spermatozoa giving a strong reaction ranged from 6% to 17 % with a mean
value of 10.9 £ 3.67 %. It was significantly less than that of the strongly stained sperms
in the whole non-washed specimens examined after two hours of incubation [ P <0.05 ]

(Table 30).

Those with a moderate reaction ranged from 12% to 28 % with a mean value of
19.9 + 4.72 %. They were highly significantly less than that of the moderately stained
sperms for lactate dehydrogenase in the whole non-washed specimens examined after two
hours of incabation [ P < 0.001 ] (Table 30).

Sperms with a weak reaction ranged from 18% to 25 % with a mean value of

- 22712.31 %. They did not differ statistically from the weakly stained sperms for lactate

dehydrogenase in the whole non-washed specimens examined after two hours of
incubation [ P < 0.05] (Table 30).

Sperms with a negative reaction ranged from 35% to 57 % with a mean value of
46.5 + 7.53 %. This was highly significantly more than that of negatively stained sperms
for lactate dehydrogenase in the whole non-washed specimens examined after two hours of
incubation [ P <0.001 ] (Table 30).

d. Specimens examined after four hours:

A similar location of reaction was noticed. The percentage of spermatozoa giving a
strong reaction ranged from 2% to 14 % with a mean value of 8.1 +4.09 %. It was
highly significantly less than that of the strongly stained sperms for lactate dehydrogenase
in the whole non-washed specimens examined after four hours of incubation [ P <0.001 ]
(Table 30). | ’

\
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Those with a moderate reaction ranged from 8% to 13 % with a mean value of
10.7 + 1.7 %. They were highly significantly less than that of the moderately stained
sperms for lactate dehydrogenase in the whole non-washed specimens examined after four

hours of incubation [ P < 0.001 } (Table 30).

Weakly stained sperms ranged from 24% to 38 % with a mean value of
30.1 + 5.32 %. They did not differ statistically from the weakly stained sperms for lactate
dehydrogenase in the whole non-washed specimens examined after four hours of

incubation [ P < 0.05] (Table 30).

Sperms with a negative reaction ranged from 35% to 63 % with a mean value of
51.1 + 10.54 %. They were significantly more than the negatively stained sperms for
lactate dehydrogenase in the v@holc non-washed specimens examined after four hours of
incubation { P <0.05 ] (Table 30).

e. Specimens examined after eight hours:

No difference was noticed as regards the site of reaction. Anyhow, the percentage
of spermatozoa giving a strong reaction ranged from 0% to 2 % with a mean value of
0.6+ 0.7 %. It was significantly less than that of the strongly stained sperms for lactate
dehydrogenase in the whole non-washed specimens examined after eight hours of
incubation [ P <0.05 ] (Table 30).

Those with a moderate reaction ranged from 1% to 7 % with a mean value of
4.3 + 2.16 %. They were significantly less than that of the moderately stained sperms for
lactate dehydrogenase in the whole non-washed specimens examined after eight hours of
incubation [ P < 0.05 ] (Table 30).

Weakly stained sperms ranged from 1% to 11 % with a mean value of

5.9+ 3.84 %. They were highly significantly less than that of the weakly stained sperms
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for lactate dehydrogenase in the whole non-washed specimens examined after eight hours
of incubation [ P < 0.001 ] (Table 30).

Sperms with a negative reaction ranged from 80% to 98 % with a mean value of
89.2 + 6.32 %. They were highly significantly more than the negatively stained sperms
for lactate dehydrogenase in the whole non-washed specimens examined after eight hours
of incubation [ P <0.001 ] (Table 30).

A highly significantly negative correlation was found between the percent of the
strongly stained sperms for lactate dehydrogenase in the second split fraction specimens
and the period of incubation [ r =- 0.835; P <0.001 ]. This means that the percent of such
strongly stained sperms decreased with time.

A highly significantly negative correlation was found between the percent of the
moderately stained sperms for lactate dehydrogenase in the second split fraction specimens
and the period of incubation [ r = - 0.872; P <0.001 ]. This means that the percent of such
moderately stained sperms decreased with time.

A highly significantly negative correlation was found between the percent of the
weakly stained sperms for lactate dehydrogenase in the second split fraction specimens and
the period of incubation [ r = - 0.557; P <0.001 ]. This means that the percent of such
weakly stained sperms decreased with time.

A highly significantly positive correlation was found between the percent of the
negatively stained sperms for lactate dehydrogenase in the second split fraction specimens
and the period of incubation [ r = 0.940; P <0.001 ]. This means that the percent of such

negatively stained sperms increased with time.
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(4) Second split fraction specimens to which calcium was added: (Table 31)
a. Immediately examined specimens:

A positive reaction for lactate dehydrogenase was also observed in the mid-piece.
The percentage of spermatozoa giving a strong reaction ranged from 12% to 27 % with a
mean value of 19 +4.69 %. It did not differ statistically from that of the strongly stained
sperms in the immediately examined second split fraction specimens [P <0.05 ]

(Table 32).

Those with a moderate reaction ranged from 27% to 47 % with a mean value of
36.8 + 6.86 %. They did not differ statistically from the moderately stained sperms for
lactate dehydrogenase in the immediately examined second split fraction specimens
[P<0.05] (Table 32).

Weakly stained sperms ranged from 11% to 29 % with a mean value of
19.9 + 5.0 %. They did not also diffcf statistically from the weakly stained sperms for
lactate dehydrogenase in the immediately examined second split fraction specimens
[P<0.05] (Table 32).

Sperms with a negative reaction ranged from 16% to 32 % with a mean value of
24.3 £ 5.66 %. They did not also differ statistically from the negatively stained sperms
for lactate dehydrogenase in the immediately examined second split fraction specimens
[ P <0.05 ] (Table 32).

b. Specimens examined after one hour:

A similar reaction was noticed in the mid-piece. The percentage of spermatozoa
giving a strong reaction ranged from 11% to 24 % with a mean value of 17 £ 4.27 %.
It did not differ statistically from that of the strongly stained sperms for lactate
dehydrogenase in the second split fraction specimens exanﬁilcd after one hour of incubation
[ P <0.05 ] (Table 32). | |




119

Tabls (31} Showing the percentage oF sperms with different grades of Jaclate dehydrogendse reaction in the second split fraction specisens
Lo wich calciue was added,

Nost  lasesiate No.of 1 hour No.of 2 hours Mo.of 4 hours No.oF B hours

Eja:—f— Ejac-p— Ejac-i Eiac-} - Ejac-}

e #++ 4+ = Julate ++  + ¢ = Julate #++ 4+ + - Julate +t+ o+t - Julate ¥+ H ¢ -
3 118 ¥ on O ise N7 oW oA B |nfw o o1won &l ls 7R OH N |0 6 14 B
Fio 2 2 W | B R Wi W N 4 |8N N B B | |2 P M N
i N0 ()W T BN N B W OMHIWI2 12 D
* |12 277/ RO N 9|2 I 13 A4 |0 17U (M1 b B &
s & 13 2l is B3O w75 | ¥ 2 Fle 133 I gH Y O33N
Rl ™ 19 19 {& |18 W M 217 [0 19 2% 45 |6 |9 W 12 &5 |Ww |2 1 19 48
5 N7 1 "2 &7 124 w 19 2 |77 (13 2% 17 44 {87 {7 12 32 81N 1 b 7 M
¥ | 47 1 16 | &6 |t 45 U 17 (M (2t 3 e 26 168 li7 2 22 B |MW |1 12 % &
% {15 4 2 2|6 {12 27 B I/ o BIH MM 27 N ¥IW2 7 B
o B » 2 2|15 M 27 4N |5 % 19 4 {80 116 15 T B |10 I 74
Mexm {199 368 19.9 24.3 Mean [17.0 33.3 24.6 25.10Mean |15.7 27.1 20.5 3&.7iMean [£2.1 17.1 28.6 42.2{%ean |15 9.1 12,5 7b.%
S l4&® 585 5.00 5.66[5.0. |4.27 641 4,80 5.59§5.D. {4.67 5.03 3.14 6.53(5.0. 14,33 3.Bl 4.53 &6.7415.D. |0.B5 2.77 4.35 6.9

+++ = §trong reaction + = Moderate reaction + = Weak reaction - = neqative reaction

Table (32): Showing the comparison between the lactate dehydrogenase
reaction in the sperms of second split fraction specimens and
saecond split fraction specimens to which calcium was added.

'f’.

Type of Time of|Second Split|Second Split Signific-
Reaction. Incuba-— Fraction Fractions + t p ance.
tiaon. Specimens. Calcium. )

Strong
reaction o 17.8 * 3.29 12.0 * 4,469 |0.662 <0.05 -
1 howur |13.35 * 5.52 17.0 = 4,27 1.586 |<0.05 -
2 hours|10.9 * 3.67 15.7 + 4.67 |2.958 [{<0.05 +
4 hours| B.1 * 4.09 12.1 * 4,33 [(2.122 £0.05 +
8 hours|l 0.6 * 0.70 1.5 * 0.85 |2.5846 |<0.05 +
vagerits 0 37.8 ¢ 7.11 |36.8 + 6.86 |0.320 |<0.05 -
I hour |32.0 % 6,09 |33.3 * 6£.41 0.465 |<0.05 i -
2 hours|l19.9 + 4.72 27.1 * 6.03 |2.273 [<0.05 +
4 hours|10.7 * 1.70 17.1 * 3.81 4.4446 1<0.001 o+t
8 hours| 4.3 * 2.16 2.1 * 2.77 14.322 1<0.001 +++
re3etion 0 22.1 = 7.40 [19.9 = 5.00 {0.779 |<0.05 -
! hour [21.4 * 3.89 |24.6 * 4.81 [1.635 |<0.05 -
2 hours|22.7 * 2.31 |20.5 = 3.14 |1.786 [<0.05 -
4 hours|30.1** 5,32 {28.6 * 4.533 |0.679 §<0.05 -
8 hours| 5.9 * 3.84 12.5 *+ 4.55 [3.504 1<0.05 +
No reaction o 22.3 * 2.91 |24.3 * 5.66 0.994 |<C.05 -
I hour |33.1 = B.54 |25.1 + 5.59 {2.478 ]1<0.05 +
2 hours|l46.n * 7.33 |36.7 * B8.53 (2.724 <0.05 +
4 hours|51.1 * 10.54|42.2 £ &.78 |2.247 <0.095 +
& hourslB89.2 + 4.32 |76.9 * 6.94 [4.145 1<0.001 ++4+
+++ = highly significant + = significant - = non—significant
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Moderately stained sperms ranged from 23% to 45 % with a mean value of
33.3+ 6.41 %. They did not differ statistically from the moderately stained sperms for
lactate dehydrogenase in the second split fraction specimens examined after one hour of
incubation [ P <0.05] (Table 32).

Those with a weak reaction ranged from 17% to 32 % with a mean value of
246+ 4.81 %. They did not also differ statistically from the weakly stained sperms for
lactate dehydrogenase in the second split fraction specimens examined after one hour of

incubation [ P <0.05] (Table 32).

Sperms with a negative reaction ranged from 17% to 34 % with a mean value of
25.1+5.59 %. They were significantly less than negatively étain'ed sperms for lactate
dehydrogenase in the second split fraction specimens examined after one hour of incubation
[ P <0.05 ] (Table 32).

c. imens examirn r two hours:

A similar location of reaction was noticed. The percentage of spermatozoa giving a
strong reaction ranged from 10% to 22 % with a mean value of 15.7 + 4.67 %. It was
significantly more than that of the strongly stained sperms for lactate dehydrogenase in the
second split fraction specimens examined after two hours of incubation [ P <0.05 ]
(Table 32).

Those with a moderate reaction ranged from 19% to 37 % with a mean value of
27.1 £ 6.03 %. They were significantly more than that of the moderately stained sperms
for lactate dehydrogenase in the second split fraction specimens examined after two hours
of incubation [ P < 0.05 ] (Table 32).

Sperms w-ith‘a weak reaction ranged from 16% to 26 % with a mean value of

20.5 £ 3.14 %. They did not differ statistically from the weakly stained sperms for lactate
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dehydrogenase in the second split fraction specimens examined after two hours of

incubation [ P < 0.05] (Table 32).

Sperms with a negative reaction ranged from 24% to 46 % with a mean value of
36.7 + 8.53 %. This was significantly less than that of negatively stained sperms for
lactate dehydrogenase in the second split fraction specimens examined after two hours of
incubation [ P <0.05 ] (Table 32).

d. Specimens examined after four hours:
Also, only the mid-piece was the site of positive lactate dehydrogenase reaction.

The percentage of spermatozoa giving a strong reaction ranged from 6% to 18 % with a
mean value of 12.1 +4.33 %. They were significantly more than the strongly stained
sperms in the second split fraction specimens examined after four hours of incubation
[P <0.05] (Table 32).

Moderately stained sperms ranged from 12% to 23 % with a mean value of
17.1 + 3.81 %. They were highly significantly more than that of the moderately stained
sperms for lactate dehydrogenase in the second split fraction specimens examined after four
hours of incubation [ P < 0.001 ] (Table 32).

Those with a weak reaction ranged from 22% to 33 % with a mean value of
28.6 + 4.53 %. They did not differ statistically from the weakly stained sperms for lactate
dehydrogenase in the second split fraction specimens examined after four hours of
incubation [ P <0.05] (Table 32).

Sperms with a negative reaction ranged from 34% to 53 % with a mean value of
422+ 6.78 %. They were significantly less than negatively stained sperms for lactate
dehydrogenase m the second split fraction specimens éxamined after four hours of
incubation [ P <0.05 ] (Table 32). |
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e. Specimens examined after eight hours:
No difference was noticed as regards the site of reaction. Anyhow, the percentage

of spermatozoa giving a strong reaction ranged from 0% to 3 % with a mean value of
1.5 £ 0.85 %. It was significantly more than that of the strongly stained sperms for
lactate dehydrogenase in the second split fraction specimens examined after eight hours of
incubation [ P <0.05 ] (Table 32).

Those with a moderate reaction ranged from 6% to 13 % with a mean value of
9.1 +£2.77 %. They were highly significantly more than that of the moderately stained
sperms for lactate dehydrogenase in the second split fraction specimens examined after
eight hours of incubation [ P < 0.001 ] (Table 32).

Weakly stained sperms ranged from 7% to 20 % with a mean value of
12.5 + 4.55 %. They were significantly more than that of the weakly stained sperms for
lactate dehydrogenase in the second split fraction specimens examined after eight hours of
incubation [ P < 0.05 ] (Table 32).

Sperms with a negative reaction ranged from 67% to 85 % with a mean value of
76.9 + 6.94 %. They were highly significantly less than negatively stained sperms for
lactate dehydrogenase in the second split fraction specimens examined after eight hours of
incubation [ P <0.001 ] (Table 32).

A highly significantly negative correlation was found between the percent of the
strongly stained sperms for lactate dehydrogenase in the second split fraction specimens to
which calcium was added and the period of incubation [ r = - 0.845; P <0.001 ]. This

means that the percent of such strongly stained sperms decreased with time.

A highly significantly negative correlation was found between the percent of the

moderately stained spérms for lactate dehydrogenasé in the second split fraction specimens
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to which calcium was added and the period of incubation [ r = - 0.871; P <0.001 ]. This

means that the percent of such moderately stained sperms decreased with time.

A significantly negative correlation was found between the percent of the weakly
stained sperms for lactate dehydrogenase in the second split fraction specimens to which
calcium was added and the period of incubation [ r = - 0.396; P <0.05 ]. This means that
the percent of such weakly stained sperms decreased with time.

A highly significantly positive correlation was found between the percent of the
negatively stained sperms for lactate dehydrogenase in the second split fraction specimens
to which calcium was added and the period of incubation [ r= 0.929; P <0.001 ]. This

means that the percent of such negatively stained sperms increased with time.

IL_SUCCINIC DEHYDROGENASE:
(A) WHOLE EJACULATE SPECIMENS:
(1) Whole non-washed specimens: (Table 33)
2l fiatel ined . .
A positive succinic dehydrogenase reaction was noticed in the mid-piece. No

reaction was seen in other parts of spermatozoa (Fig. 3).

The percentage of spermatozoa giving a strong reaction ranged from 16% to 31 %
with a mean value of 23.1 +4.43 %. Those with a moderate reaction ranged from
36% to 57 % with a mean value of 46.8 £ 6.39 %. Weakly stained sperms ranged from
7% to 24 % with a mean value of 15.4 £ 5.93 %. Spérms with a negative reaction
ranged from 8% to 21 % with a mean value of 14.7+3.95 %.

b. S . . :fl E ! "
A similar reaction for succinic dehydrogenase was noticed in the mid-piece. The

percentage of spermatozoa giving a strong reaction ranged from 17% to 27 % with a
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Tatin (35 Showing the percentage of speras with different grades of succinic deydrogendse reaction in the shole non—washed specimsens.

i T [ 1 |
Neaf [maegizte No.of | hour No.of 2 hours No.of 4§ hours No.of B hours
ij:-i—_ E jac—i E jac-i £jac-} £jac-}
ulgte H= H + - wlate +++ 4+ + - ulate +H+ + + - ulate ++ + + - ylate +H+ + -
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en [25.1 4.8 15.4 14.7jkean [21.7 38.7 20.6 19.0fMean [17.4 38.4 23.0 2L.0Mean {I12.7 31.4 28.0 Z7.9Mean [4.0 9.4 17.7 8.9

Sh 1.8 5.3 593 3.95(5.0. |3.27 9.38 5.13 &.44[5.D. [3.89 7.01 5.25 5.54{5.D. |4.08 5.19 4.78 5.34i5.D. {2.40 5.70 4.42 11.Bb

+++ = Strong reaction ++ = Moderate reaction + = Meak reaction - = negative reaction
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Fig. (3) : A photomicrograph of spermatozoa in a whole-non washed ejaculate stained
immediately for succinic dehydrogenase.
Note the strong (long arrow), moderate (short arrow), and weak (arrow head)
reactions in the midpiece of sperms.

(NBT method. Proj: 10 Obj: 100)
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mean value of 21.7 +3.27 %. Moderately stained sperms ranged from 26% to 52 %
with a mean value of 38.7 +9.38 %. Those with a weak reaction ranged from
12% to 27 % with a mean value of 20.6 £ 5.13 %. Sperms with a negative reaction

ranged from 8% to 30 % with a mean value of 19 % 6.46 %.

¢. Specimens examined after two hours;

A positive succinic dehydrogenase reaction was also detected in the mid-piece. The
percentage of spermatozoa giving a strong reaction ranged from 11% to 24 % with a
mean value of 17.6 +3.89 %. Those with a moderate reaction ranged from
21% to 50 % with a mean value of 38.4+7.01 %. Sperms with a weak reaction ranged
from 17% to 35 % with a mean value of 23 + 5.25 %. Sperms with a negative reaction
ranged from 13% to 27 % with a mean value of 21 £ 5.54 %.

d Smm. imens examined after four hours;

Also, only the mid-piece was the site of positive reaction for succinic
dehydrogenase. The percentage of spermatozoa giving a strong reaction ranged from
6% to 19 % with a mean value of 12.7 + 4.08 %. Moderately stained sperms ranged
from 24% to 39 % with a mean value of 31.4 £ 5.19 %. Those with a weak reaction
ranged from 20% to 35 % with a mean value of 28 +4.78 %. Sperms with a negative
reaction ranged from 21% to 36 % with a mean value of 27.9 + 5.34 %.

e. Specimens examined after eight hours;

- No difference was noticed as regards the site of succinic dehydrogenase reaction.
Anyhow, the percentage of spermatozoa giving a strong reaction ranged from 0% to 7 %
with a mean value of 4 2.4 %, Those with a moderate reaction ranged from
1% to 16 % with a mean value of 9.4 £ 5.7 %. Weakly stained sperms ranged from
11% to 23 % with a mean value of 17.7 + 4.42 %. Sperms with a negative reaction
ranged from 55% to 87 % with a mean value of 68.9 £ 11.86 %.
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A highly significantly negative correlation was found between the percent of the
strongly stained sperms for succinic dehydrogenase in the whole non-washed specimens
and the period of incubation [ r = - 0.889; P <0.001 ]. This means that the percent of such

strongly stained sperms decreased with time.

A highly significantly negative correlation was found between the percent of the
moderately stained sperms for succinic dehydrogenase in the whole non-washed specimens
and the period of incubation [ r = - 0.878; P <0.001 }. This means that the percent of such
moderately stained sperms decreased with time.

A non-significant positive correlation was found between the percent of the weakly
stained sperms for succinic dehydrogenase in the whole non-washed specimens and the
period of incubation [ r = 0.066; P <0.05].

A highly significantly positive correlation was found between the percent of the
negatively stained sperms for succinic dehydrogenase in the whole non-washed specimens
and the period of incubation [ r = 0.911; P <0.001 ]. This means that the percent of such

negatively stained sperms increased with time.

(2) Washed specimens: (Table 34)
a. Immediately examined specimens;

A positive succinic dehydrogenase reaction was also observed only in the
mid-piece. The percentage of spermatozoa giving a strong reaction ranged from
20% to 30 % with a mean value of 24.6 £ 3.66 %. It did not differ statistically from
that of the strongly stained sperms for succinic dehydrogenase in the immediately exantned
whole non-washed specimens [ P < 0.05 ] (Table 35).

Those with a moderate reaction ranged from 29% -to 53 % with a mean value of

426+ 8.18 %. They de not differ statistically from the moderately stained sperms for
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Tasle (M): Jowing the tercentage of speras with different grades of succinic dehydrogenase redction in Ehe washed specisens,

No.af insediate l«ln.rrfT } hour Nn.oF] 2 hours Nu.t':fI 4 hours Nu.m‘l B hours
Ejac—} Ejac-} Ejac-} £jac-} £ jac- |
glate H+  + + - lulate H+ v+ - |ulate #+ w4 - lulate 4+ H 1 - dulate H+ H ¢ -
I LI 1| W bl i w2 {5 #2193 |0 12 X Hojuge I N
3 03 1 e |12 {19 &% u uwulzieg ¥ ®m AIRN|T R U I 2450 0 4 %
I 2 ¥ A# i3 o8 1 gl le 2 % IV {2 189 R 414810 { &8 9
i |30 5 10 sl ¥ » oA |w B N OB|HLI2 19 B 8|41 I 10 B
3 Z 17 2 13 (26 ¢ tb gl B I 2ZiH |8 »n U B |H |1 2 U B
g 14 w o224 anjwim m n il X W RIB|IS B W 7l 1 Y B
7T 12 X H 8 17 16 % B B |e ¥ W™ T Iy 16 3 4 |47 |0 l 4 %
g i @ 20 w0 |[1B|13 & B BB OB HIBW (I W Y 148 |0 1 I %
g 7 v 2 wlwihr £ 4 gix|s ® #¥ RNIH |3 2 B ¥lEo 1 g8 9
13 4 W gl N W» V|| IF o OA|0Il U 5 &GN 0 Y4 g %
M 120,56 42.6 17.0 15.8lMean {19.0 3%.4 743 17.3fMean [11.1 33,2 28.4 27.3[Mean [3.4 19.2 3.5 40.9(Mean 0.3 1.3 LB 9.
S.E [3.66 B.18 4.2 6.61{5.D. |5.16 9.12 6,45 5.7415.0. {4.12 5.51 4.0t S.248.D. [2.72 4.9 4.50 6.10i5.D. 0.48 0.82 2.78 1.8t
++ = Strong reaction ++ = Moderate reaction + = Weak reaction - = negative reaction
Tamle (35): Showing the comparison between the succinic dehydrogenase
reaction in the sperms of whole non—washed and washed
specimens.
Type of Time of| Whole non- Washed Signific~
Reaction. Incuba- Washed Specimens. t p ance.
tion. Specimens.
Fo50278n o 23.1 + 4.43 |24.6 * 3.66 |0.825 [<0.05 -
1 hour |21.7 * 3.27 O £ 5,16 [1.397 |<0.05 -
2 hours|l17.6 x 3.89 11.1 = 4.12 |3.625 1<0.05 +
4 hoursfl2.7 * 4.08 3.4 + 2,72 |9.996 [<0.001 +++
g hours) 4.0 * 2.40 0.3 ¥ 0.48 |4.772 [<0.001 +++
Pe92795% o 46.8 + 6.39 |42.6 t 8.18 [1.279 [<0.05 -
1 hour t138.7 + 9.38 |39.4 £ 9.12- }0.1469 }<0.05 -
2 hoursi38.4 * 7.01 33.2 * 5.51 1.844 <0.03 -
4 hours|31.4 * 35.19 19.2 * 4.96 |5.373 <0.001 +++
8 hours|l 9.4 * 5.70 1.3 + 0.82 |4.448 <0.001 +++
red2¥on o 15.4 + 5.93 [17.0 * 4.22 [0.695 |<0.05 -
I hour {20.6 = 5,13 |24.3 = &.45 1.421 <0.03 -~
2 hours|23.0 + 5.25 |28.4 * 4,01 |2.5846 [<0.03 +
4 hours|28.0 % 4.78 .5 * 4.50 |4.091 [<0.001 +++
8 hours|17.7 * 4.42 &.8 £ 2.78 [6.597 1<€0.001 +++
No reaction C 14.7 = 3.93 15.8 * 46.61 Q0.432 |<0.05 -
1 hour |192.0 * 6.46 17.3 * 5.74 |0.622 [<0.05 -
2?2 hoursl21.0 = 5.54 127.3 £ 5.21 2.621 <0.05 +
4 hourel27.9 * 5.34 }140.9 * 6£.10 |5.070 |<0.001 +++
g hours|ée8.9 * 11.84]|%1.6 = 3.81 5.765 <0.001 +++
- = non—-significant + = gignificant +++ = highly significant
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succinic dehydrogenase in the immediately examined whole non-washed specimens

[P<0.05] (Table 35).

Weakly stained sperms ranged from 10% to 24 % with a mean value of
17 + 4.22 %. They did not also differ statistically from the weakly stained sperms for
succinic dehydrogenase in the immediately examined whole non-washed specimens
[P<0.05] (Table 35). | | |

Sperms with a negative reaction ranged from 8% to 27 % with a mean value of
15.8 + 6.61 %. They did not also differ statistically from the negatively stained sperms
for succinic dehydrogenase in the immediately examined whole non-washed specimens
[ P <0.05 ] (Table 35).

b. Specimens examined after one hour:

A similar reaction for succinic dehydrogenase was noticed in the mid-piece. The
percentage of spermatozoa giving a strong reaction ranged from 11% to 26 % with a
mean value of 19+ 5.16 %. This did not differ statistically from that of the strongly
stained sperms for succinic dehydrogenase in the whole non-washed specimens examined

after one hour of incubation [ P <0.05 ] (Table 35).

Moderately stained sperms ranged from 26% to 50 % with a mean value of
39.4 + 9.12 %. They did not differ statistically from the moderately stained sperms for
succinic dehydrogenase in the whole non-washed specimens examined after one hour of
incubation [ P <0.05] (Table 33).

Those with a weak reaction ranged from 16% to 36 % with a mean value of
24.3 + 6.45 %. They did not also differ statistically from the weakly stained sperms for
succinic dehydrogcnasé in the whole non-washed specimens examined after one hour of

incubation [ P < 0.05] (Table 35).




Those with a moderate reaction ranged from 24% to 40 % with a mean value of
33.2+5.51 %. They did not differ statistically from the moderately stained sperms for
succinic dehydrogenase in the whole non-washed specimens examined after two hours of
incubation [ P < 0.05] (Table 35).

Sperms with a weak reaction ranged from 24% to 35 % with a mean value of
28.4 + 4.01 %. They were significantly more than that of the weakly stained sperms for
succinic dehydrogenase in the whole non-washed specimens examined after two hours of
incubation [ P < 0.05 ] (Table 35).

Sperms wiﬁ a negative reaction ranged from 19% to 33 % with a mean value of
27.3 % 5.21 %. This was significantly more than that of negatively stained sperms for
succinic dehydrogenase in the whole non-washed specimens examined after two hours of
incubation [ P <0.05 ] (Table 35).

d. Specimens examined after four hours:
Also, only the mid-piece was the site of positive succinic dehydrogenase reaction.

The percentage of spermatozoa giving a strong reaction ranged from 0% to 8 % with a
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mean value of 3.4 + 2.72 %. They were highly significantly less than the strongly stained
sperms for succinic dehydrogenase in the whole non-washed specimens examined after

four hours of incubation [ P <0.001 ] (Table 35).

Moderately stained sperms ranged from 11% to 26 % with a mean value of
19.2 + 4.96 %. They were highly significantly less than that of the moderately stained
sperms for succinic dehydrogenase in the whole non-washed specimens examined after
four hours of incubation [ P < 0.001 ] (Table 35).

Those with a weak reaction ranged from 31% to 45 % with a mean value of
36.5 + 4.5 %. They were highly significantly more than that of the weakly stained
sperms for succinic dehydrogenase in the whole non-washed specimens examined after

four hours of incubation [ P < 0.001 ] (Table 35).

Sperms with a negative reaction ranged from 34% to 54 % with a mean value of
409 £ 6.1 %. They were highly significantly more than the negatively stained sperms for
succinic dehydrogenase in the whole non-washed specimens examined after four hours of

incubation [ P <0.001 ] (Table 35).

e. Specimens examined after eight hours:

No difference was noticed as regards the site of succinic dehydrogenase reaction.
Anyhow, the percentage of spermatozoa giving a strong reaction ranged from 0% to 1 %
with a mean value of 0.3 + 0.48 %. It was highly significantly less than that of the
strongly stained sperms for succinic dehydrogenase in the whole non-washed specimens

examined after eight hours of incubation [ P <0.001'] (Table 35).

Those with a moderate reaction ranged from 0% to 3 % with a mean value of
1.3+ 0.82 %. They were highly significantly less than that of the moderately stained
sperms for succinic éehydrogenase in the whole non-washed specimens examined after
eight hours of incubation [ P < 0.001 ] (Table 35).
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Weakly stained sperms ranged from 3% to 11 % with a mean value of
6.8+ 2.78 %. They were highly significantly less than that of the weakly stained sperms
for succinic dehydrogenase in the whole non-washed specimens examined after eight hours

of incubation [ P < 0.001 ] (Table 35).

Sperms with a negative reaction ranged from 86% to 96 % with a mean value of
91.6 + 3.81 %. They were highly significantly more than the negatively stained sperms
for succinic dehydrogenase in the whole non-washed specimens examined after eight hours
of incubation [ P <0.001 ] (Table 35).

A highly significantly negative correlation was found between the percent of the
strongly stained sperms for succinic dehydrogenase for succinic dehydrogenase in the
washed specimens and the period of incubation [ r = - 0.854; P <0.001 ]. This means that

the percent of such strongly stained sperms decreased with time.

A highly significantly negative correlation was found between the percent of the
moderately stained sperms for succinic dehydrogenase in the washed specimens and the
period of incubation [ r = - 0.924; P <0.001 ]. This means that the percent of such

moderately stained sperms decreased with time.

A significantly negative correlation was found between the percent of the weakly
stained sperms for succinic dehydrogenase in the washed specimens and the period of
incubation { r = - 0.370; P <0.05 ]. This means that the percent of such weakly stained

sperms decreased with time.

A highly significantly positive correlation was found between the percent of the
negatively stained sperms for succinic dehydrogenase in the washed specimens and the
period of incubation [ r = 0.967; P <0.001 ]. This means that the percent of such

negatively stained sperms increased with time.
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(3i Washed specimens to which calcium was added: (Table 36).
a. Immediately examined specimens:

A positive succinic dehydrogenase reaction was also observed in the mid-piece. The
percentage of spermatozoa giving a strong reaction ranged from 17% to 27 % with a
mean value of 22 + 3.46 %. It did not differ statistically from that of the strongly stained
sperms for succinic dehydrogenase in the immediately examined washed specimens
[ P<0.05 ] (Table 37).

Those with a moderate reaction ranged from 40% to 61 % with a mean value of
48.9 % 6.14 %. They did not differ statistically from the moderately stained sperms for
succinic dehydrogenase in the immediately examined washed specimens [ P <(0.05]
(Table 37). |

Weakly stained sperms ranged from 8% to 24 % with a mean value of
16.2 + 5.41 %. They did not also differ statistically from the weakly stained sperms for
succinic dehydrogenase in the immediately examined washed specimens [ P <0.05 ]
(Table 37).

Sperms with a negative reaction ranged from 7% to 18 % with a mean value of
12.9+ 3.73 %. They did not also differ statistically from the negatively stained sperms
for succinic dehydrogenase in the immediately examined washed specimens { P <0.05 ]
(Table 37).

b. Specimens examined after one hour:

A similar location of succinic dehydrogenase reaction was noticed. The percentage
of spermatozoa giving a strong reaction ranged from 16% to 28 % with a mean value of
20.3+4.22 %. This dld not differ statistically from that of the strongly stained sperms
for succtnic dchydi'og::nasc in the washed specimens examined after one hour of incubation
[ P<0.05 ] (Table 37).
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Tabla (3b): Showing the percentage of sperss with different grades of succinic dehydrogenase resction in the woshed specisens to shich
cilciuw uas added.

: ] I I T i

ho.of  lmediate No.of { hour No.of 2 bours N.of 4 hours No.of B hours

iEjac-} Ejac-|— Ejac—i Ejac-} Ejac-}

:ulatg‘d-ﬂ H + - uelate #+ + - ulate H+ ++ + - ulate +++ . + + - Juiate ++ +H ¢+ -

| :23 18 w3l o w o7 A B WV AN B OB N |40 2 12 8

|! 2 2 &8 t6 10 (12 (@ € 16 M| e £ 18 A |RIT N B 4 20 1 £4]

'3 k9 € A 7| st Bl »» BV OTOFOL(S 0 3 0
4 B % g 10 118 (2 34' 20 |l pny &4 wu w|HIF R B[ OHIMI 4 11 o
5 k21 o9 12 wlisfe 2 0w s (¥ B x B{B|5 ¥ % Wisle 4 on 6|
P VL TR« SN U IS TSN FEA TS VA I 4 ¥ 3N T [Wle B 43 T 3 10 8
7 [ bl B Tl e R O OB|T 7 N BT o oB® NI ]o 0 & 94l
B FI7 S0 17 6|1 f9 B OB A IBNE OB OB R IB (b /N . N 1 T
F @ 4 X 9119 i1y 48 17 BIB9S 0 A ([T 27 MK i 0 2 T 8.
0§ sto15 15 {20 |17 33 2 A (12 B3- A4 2 jHo |2 15 2 5|00 3 8 &
Mean [22.0 48.9 16.2 12.9IMean {20.3 41.0 19.5 19.2|Mean |13.3 37.0 5.9 23.B[Mean 4.8 2.2 327 42.3jMean 10.2 2.3 8.7 'EJ._B :

[B-0. B84 8.4 541 IL73S.0. (422 609 4.62 AT3S.D. |4.47 S.66 5.57 4.BS{S.D. {175 533 4.85 7.5015.0. |0.42 134 221 .3.49]

++ = Strong reaction + = Moderate reaction + = Weak reaction -z negatwe ructlm
Table (37): Showing the comparison between the swuccinic dehydrogenase

reaction in the sperms of washed specimens and washéd
specimens to which calcium was added. :
Type of |Time of Washed Washed 'Qigpt¥iﬁ;
-Reaction. |Incuba—~| Specimens. Specimens p . ance.:
tion. + Calcium :
Strong _
reaction o 2A4.46 * .66 {22.0 £ 3.46 |1.632 |<0.05 -
- 1 hour .0 * S5.16 [20.3 * 4.22 |0.617 }<0.05 -
2 hoursiil.1 * 4.12 |13.3 * 4.47 |1.144 |<0.05 -
4 hours] 3.4 * 2.72 | 4.8 £ 1.75 |1.370 |<0.05 -
8 hours| 0.3 * 0.48 | 0.2 * 0.42 |0.493 |<0.05 -
P29er3ss 0 .6 + B.18 |4B.9 + 6.14 |1.948 [<0.05 | = -
1 hour 39 4 + 9,12 |41.0 = 6.09 [0.461 [<0.05 -
2 hours|33.2 = 5.51 |37.0 * 5.66 {1.521 |<0.05 | -
4 hoursf19.2 * 4,96 |20.2 * 5.33 10,434 1<0.05 ‘ ~
8 hoursl 1.3 + 0.82 | 2.3 * 1.34 |2.014 {<0.05 -
re225on o 17.0 * 4.22 [16.2 + s.a1 |0.369 |<0.05 | -
1 houri|24.3 * 6.45 [19.5 * 4.62 [1.913 [<0.05 . | -
2 hourg|2B.4 * 4.01 [25.9 % 5.57 {1.153 <0.05 | -
4 hours|36.5 * 4.50 [32.7 % 4.85 {1.815 |<0.05 | = -
8 hours| 6.8 + 2.78 | 8.7 * 2.21 |1.690 [<0.05 | -
No reaction 0 15.8 * 6.61 |12.9 + 3.73 |1.208 [<0.05 {5 =~ -
11 hour |17.3 * 5.74 |19.2 + 4,73 |0.808 [<0.05 -
2 hours|27.3 * 5.21 |23.8 * 4.85 |1.555 |<0.05 | -
4 hours|40.9 * 6.10 |42.3 ¥ 7.50 [0.438 |<0.05 : -
8 hourslei.6 + 3.81 |BB.8 * 3.49 [1.715 |<0.05 -~

= nonwsigniFicant




Moderately stained sperms ranged from 34% to 51 % with a mean value of 41 .
+ 6.09 %. They did not differ statistically from the moderately stained sperms for succinic
dehydrogenase in the washed specimens examined after one hour of incubation

[P<0.05] (Table 37).

Those with a weak reaction ranged from 11% to 27 % with a mean value of
19.5 + 4.62 %. They did not also differ statistically from the weakly stained sperms for
succinic dehydrogenase in the washed specimens examined after one hour of incubation
[P<0.05] (Table 37).

Sperms with a negative reaction ranged from 12% to 26 % with a mean value of
19.2+ 4.73 %. They did not also differ statistically from the negatively stained sperms
for succinic dehydrogenase in the washed specimens examined after one hour of incubation
[ P <0.05 ] (Table 37). )

c. imen ined after two hours;

A positive succinic dehydrogenase reaction was also detected in the mid-piece. The
percentage of spermatozoa giving a strong reaction ranged from 7% to 19 % with a mcén
value of 13.3+4.47 %. Also, it did not differ statistically from that of the strongly
stained sperms for succinic dehydrogenase in the washed specimens examined after two
hours of incubation [ P <0.05 ] (Table 37). |

Those with a moderate reaction ranged from 27% to 43 % with a mean value of
37 +5.66 %. They did not differ statistically from the moderately stained sperms for
succinic dehydrogenase in the washed specimens examined after two hours of incubation

[P<0.05] (Table 37).

Sperms with a weak reaction ranged from 18% to 35 % with a mean value of

25.9 + 5.57 %. They did not also differ statistically from the weakly stained sperms for
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succinic dehydrogenase in the washed specimens examined after two hours of incubation
[P<0.05] (Table 37).

Sperms with a negative reaction ranged from 16% to 33 % with a mean value of
23.8 + 4.85 %. This did not differ statistically from that of negatively stained sperms for
succinic dehydrogenase in the washed specimens examined after two hours of incubation
[ P <0.05 ] (Table 37).

d. Specimens examined after four hours:

Also, only the mid-piece was the site of positive succinic dehydrogenase reaction.
The percentage of spermatozoa giving a strong reaction ranged from 2% to 7 % with a
mean value of 4.8 + 1.75 %. They did not differ statistically from the strongly stained
sperms for succinic dehydrogenase in the washed specimens examined after four hours of
incubation [ P <0.05 ] (Table 37).

Moderately stained sperms ranged from 14% to 29 % with a mean value of
20.2 + 5.33 %. They did not differ statistically from the moderately stained sperms for
succinic dehydrogenase in the washed specimens examined after four hours of incubation
[P <0.05] (Table 37).

Those with a weak reaction ranged from 28% to 43 % with a mean value of
32.7 + 4.85 %. They did not also differ statistically from the weakly stained sperms for
succinic dehydrogenase in the washed specimens examined after four hours of incubation
[P<0.05] (Table 37). |

Sperms with a negative reaction ranged from 30% to 53 % with a mean value of
42.3+7.5 %. Also, they did not differ statistically from the negatively stained sperms
for succinic dehydrogenase in the washed specimens examined after four hours of

incubation [ P <0.05 ] (Table 37).
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¢. Specimens examined after eight hours:

No difference was noticed as regards the site of succinic dehydrogenase reaction.
The percentage of spermatozoa giving a strong reaction ranged from 0% to 1 % with a
mean value of 0.2 + 0.42 %. It did not differ statistically from that of the strongly stained
sperms for succinic dehydrogenase in the washed specimens examined after eight hours of
incubation [ P <0.05 ] (Table 37).

Those with a moderate reaction ranged from 0% to 4 % with a mean value of
2.3 + 1.34 %. They did not differ statistically from the moderately stained sperms for
succinic dehydrogenase in the washed specimens examined after eight hours of incubation
[P<0.05] (Table 37).

Weakly stained sperms ranged from 6% to 12 % with a mean value of
8.7 +2.21 %. They did not also differ statistically from the weakly stained sperms for
succinic dehydrogenase in the washed specimens examined after eight hours of incubation
[P <0.05] (Table 37).

Sperms with a negative reaction ranged from 84% t0 94 % with a mean value of
88.8 + 3.49 %. They did not differ statistically from the negatively stained sperms for
succinic dehydrogenase in the washed specimens examined after eight hours of incubation
[ P <0.05 ] (Table 37).

A highly significantly negative correlation was found between the percent of the
strongly stained sperms for succinic dehydrogenase in the washed specimens to which
calcium was added and the period of incubation [ r = - 0.892; P <0.001 ]. This means that

the percent of such strongly stained sperms decreased with time.

A highly significantly negative correlation was found between the percent of the

moderately stained sperms for succinic dehydrogenase in the washed specimens to which
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calcium was added and the period of incubation [ r = - 0.951; P <0.001 ]. This means that

the percent of such moderately stained sperms decreased with time.

A significantly negative correlation was found between the percent of the weakly
stained sperms for succinic dehydrogenase in the washed specimens to which calcium was
added and the period of incubation [ r = - 0.283; P <0.05 ]. This means that the percent of

such weakly stained sperms decreased with time.

A highly significantly positive correlation was found between the percent of the
negatively stained sperms for succinic dehydrogenase in the washed specimens to which
calcium was added and the period of incubation [ r = 0.979; P <0.001 ]. This means that

the percent of such negatively stained sperms increased with time.

(4) Washed specimens to which ascorbic acid was added: (Table 38)
a. iately examin imens;

A positive succinic dehydrogenase reaction was also observed in the mid-piece. The
percentage of spermatozoa giving a strong reaction ranged from 16% to 28 % with a
mean value of 22.6 + 3.47 %. It did not differ statistically from that of the strongly
stained sperms for succinic dehydrogenase in the immediately examined washed specimens
[ P <0.05 ] (Table 39).

Those with a moderate reaction ranged from 36% to 52 % with a mean value of
452+ 5.67 %. They did not differ statistically from the moderately stained sperms for
succinic dehydrogenase in the immediately examined washed specimens [ P<0.05]

(Table 39).

Weakly stained sperms ranged from 13% to 24 % with a mean value of
18.2 £ 4.13 %. Thcy did not also differ statistically from the weakly stained sperms for
succinic dehydrogenase in the immediately examined washed specimens [ P <0.05]
(Table 39).
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Tarle (38): Showing the percentage of sperss with different grades cof suecinic datydrogenase reaction in the washed specisens o mhioh
aseorbic acid mas added.,

No.oF Imediate No.of 1 hour No.of 2 bous No.of 4 hours No.of 8 hours
lij"]l— ij‘i_ Ejac-i EJac-i— EjaC’t—
ulate +++ - lulate ++  ++ + - ulate H+ H # - Julate +H¢  ++ + = Julate B+ 4+ 4 -
2 @ B owuiy o ow o w|lunjw o4 v B5|H}T B R B2 5 T
2 0m o® 15 B | % ow |zl o 2 7iRN|E R N N|e|0 2 9 @
34 0 0B w3l % on e |nfe ¥R B|IB|7T B ¥ G I o3 o8
s 1@ o 15 1 || B o2 o |Mie 2 ou wiMie 7 N FiM|4+ B 2 W
st w om w15 im 4 w9 15|B ¥ o onlBmhs o ® RN A s 5 @B
b Iz v B wlw|r v ou sl [m N (B B I OBI&|I & NN
7 15 2 il B 2 2ln|lv 7 7 7 |¥{5 1 ¥ sivijo I 1R 6
g 4 @ » 8 lwBflIE 3 B BBl B B NIV N W AL 4 7N
¢ {19 &5 19 |y |B & 15 B|WEL2 B B 1973 B W N|w|2 I n M
b osto13 w0 lofe ® » vl H oA 1w | B 7 & |0ls 1 18 1?
L 3
2.6 45.2 18.2 14.0[Mean |20.6 40.6 19.6 19.2[Mean |I5.8 38.5 2.1 21.4[Mean 183 5.3 33.3 W.iMea |[LB A4 157 719
E: 347 5.67 413 L.5i5.0. [3.4 9.30 5.20 8.00[S.D. (385 611 4.12 5.08/5.0. [2.67 8,47 2.9 &.52S.D. {L4E L% 414 695}

++ = Strang reaction ++ = Hoderate reaction + = Meak reaction . - = pegative reaction

Table (39): Showing the comparison between the succinic dehydrogenase
reaction in the sperms of .washed specimens. and washed
specimens to which ascorbic acid was added. '

Type of Time of Washed Washed : Signific—
Reaction. Incuba~-| Specimens. Specimens + t o) ance.
tion. Ascorbic Acid
Strong : ' :
reaction o 24.6 * 3.66 |22.6 * 3.47 |1.254 }<0.05 ~
11 hour |19.0 £ S.16 }20.6 * 3.44 |0.816 {<0.05 -
2 hoursfl1.1 = 4.12 |15.8 * 3.85 |2.634 [<0.05 +
4 hours{ 3.4 + 2.72 | 8.3 * 2.87 |3.922 [<0.05 +
8 hoursl 0.3 £ 0.48 | 1.8 *-1.48 [3.055 |<0.05 +
P29ev95% o 42.6 + B.18 |45.2 % 5,67 |0.826 |<0.05 | -
1 hour |39.4 = 9.12 |40.6 * 9.30:|0.291 |<0.05 | =
2 hours|33.2 £ 5.51 |38.5 * 6.11 [2.036 |<0.05 |+
4 hours|19.2 £ 4.96 [25.3 * 4,47 |2.887 |<0.05 o+
g hoursf 1.3 + 0.82 | 4.6 % 1.96 {4.919 <0.001 |  +++-
redetion 0 i{17.0 * 4.22 |1B.2 * 4.13 [0.643 |<0.05 | -
. |1 hour {24.3 £ 6.45 |19.6 £ 5.21 |1.793 [<0.05 | = =
2 hours|28.4 * 4,01 |24.1 % 4,12 }2.366 |<0.05 |+
4 hours|36.5 + 4.50 |33.3 + 2.98 |1.873 |<0.05 | -
8 hours| 6.8 * 2.78 [15.7 = 4.14 [5.645 [<0.001 | = +++
-‘Na reaction o 15.8 £ 6.61 §14.0 * 4,55 {0.70%9 |<0.05 -
! hour |17.3 + S.74 {19.2 * 8.00 [0.611 [<0.05 | = -
2 hours|27.3 * S5.21 {21.6 * 5.06 [2.482 }<0.05 +
4 hours|80.9 * 6.10 [33.1 * 6.52 }2.762 [£0.05 |  +
8 hours]?l1.6 * 3.81 |77-92 + 6£.95 [5.466 |<£0.001 At

+++ = highly significant + = significant - = non-gsignificant
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Sperms with a negative reaction ranged from 8% to 21 % with a mean value of
14 + 4.55 %. They did not also differ statistically from the negatively stained sperms for
succinic dehydrogenase in the immediately examined washed specimens [ P <0.05 ]

(Table 39).

b. Specimens examined afier one hour:

A similar reaction for succinic dehydrogenase was noticed in the mid-piece. The
percentage of spermatozoa giving a strong reaction ranged from 16% to 25 % with a
mean value of 20.6 + 3.44 %. Also, this did not differ statistically from that of the
strongly stained sperms for succinic dehydrogenase in the washed specimens examined
after one hour of incubation [ P <0.05 ] (Table 39).

Moderately stained sperms ranged from 27% to 54 % with a mean value of
40.6 £ 9.3 %. They did not differ statistically from the moderately stained sperms for
succinic dehydrogenase in the washed specimens examined after one hour of incubation
[P<0.05] (Table 39).

Those with a weak reaction ranged from 11% to 27 % with a mean value of
19.6 + 5.21 %. They did not also differ statistically from the weakly stained sperms for
succinic dehydrogenase in the washed specimens examined after one hour of incubation
[P<0.05] (Table 35).

Sperms with a negative reaction ranged from 10% to 32 % with a mean value of
19.2 + 8 %. They did not differ statistically from the negatively stained sperms for
succinic dehydrogenase in the washed specimens examined after one hour of incubation
[ P <0.05 ] (Table 39).
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c. Specimens examined after two hours:

A similar location of succinic dehydrogenase reaction was noticed. The percentage
of spermatozoa giving a strong reaction ranged from 10% to 20. % with a mean value of
15.8 +3.85 %. It was significantly more than that of the strongly stained sperms for
succinic dehydrogenase in the washed specimens examined after two hours of incubation
[ P <0.05 ] (Table 39).

Those with a moderate reaction ranged from 29% to 47 % with a mean value of
38.5+6.11 %. They did not differ statistically from the moderately stained sperms for
succinic dehydrogenase in the washed specimens examined after two hours of incubation
[P<0.05] (Table 39).

Sperms with a weak reaction ranged from 18% to 31 % with a mean value of
24.1 + 4.12 %. They were significantly less than that of the weakly stained sperms for
succinic dehydrogenase in the washed specimens examined after two hours of incubation
[ P < 0.05 ] (Table 39).

Sperms with a negative reaction ranged from 15% to 31 % with a mean value of
21.6 + 5.06 %. They were significantly less than the negatively stained sperms for
succinic dehydrogenase in the washed specimens examined after two hours of incubation
[ P <0.05 ] (Table 39).

d. Specimens examined after four hours:

Also, only the mid-piece was the site of positive succinic dehydrogenase reaction.
The percentage of spermatozoa giving a strong reaction ranged from 4% to 13 % with a
mean value of 8.3 + 2.87 %. This was significantly more than that of the strongly stained
sperms for succinic dehydrogenase in the washed specimens examined after four hours of
incubation [ P <0.05'] (Table 39). |
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Moderately stained sperms ranged from 18% to 32 % with a mean value of
25.3 + 4.47 %. They were significantly more than that of the moderately stained sperms
for succinic dehydrogenase in the washed specimens examined after four hours of

incubation [ P < 0.05 } (Table 39).

Those with a weak reaction ranged from 29% to 37 % with a mean value of
33.3+ 2.98 %. They did not differ statistically from the weakly stained sperms for
succinic dehydrogenase in the washed specimens examined after four hours of incubation

[P<0.05] (Table 39).

Sperms with a negative reaction ranged from 24% to 45 % with a mean value of
33.1 + 6.52 %. This was significantly less than that of negatively stained sperms for
succinic dehydrogenase in the washed specimens examined after four hours of incubation
[ P <0.05 ] (Table 39).

e. Specimens examined after eight hours:

No difference was noticed as regards the site of succinic dehydrogenase reaction.
Anyhow, the percentage of spermatozoa giving a strong reaction ranged from 0% to 4 %
with 2 mean value of 1.8 £ 1.48 %. It was significantly more than that of the strongly
stained sperms for succinic dehydrogenase in the washed specimens examined after eight
hours of incubation [ P <0.05 ] (Table 39).

Those with a moderate reaction ranged from 2% to 8 % with a mean value of
4.6+ 1.96 %. They were highly significantly more than that of the moderately stained
sperms for succinic dehydrogenase in the washed specimens examined after eight hours of
incubation [ P < 0.001 ] (Table 39).

Weakly stained sperms ranged from 9% to 31 % with a mean value of

1571414 %. The§ were highly significantly more than that of the weakly stained
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sperms for succinic dehydrogenase in the washed specimens examined after eight hours of

incubation [ P < 0.001 ] (Table 39).

Sperms with a negative reaction ranged from 67% to 89 % with a mean value of
77.9+ 6.95 %. They were highly significantly less than the negatively stained sperms
for succinic dehydrogenase in the washed specimens examined after eight hours of

incubation [ P <0.001 ] (Table 39).

A highly significantly negative correlation was found between the percent of the
strongly stained sperms for succinic dehydrogenase in the washed specimens to which
ascorbic acid was added and the period of incubation [ r = - 0.914; P <0.001 ]. This

means that the percent of such strongly stained sperms decreased with time.

A highly significantly negative correlation was found between the percent of the
moderately stained sperms for succinic dehydrogenase in the washed specimens to which
ascorbic acid was added and the period of incubation [ r = - 0.929; P <0.001 ]. This

means that the percent of such moderately stained sperms decreased with time.

A non-significant negative correlation was found between the percent of the weakly
stained sperms for succinic dehydrogenase in the washed specimens to which ascorbic acid
was added and the period of incubation [ r = - 0.059; P <0.05 ).

A highly significantly positive correlation was found between the percent of the
negatively stained sperms for succinic dehydrogenase in the washed specimens to which
ascorbic acid was added and the period of incubation { r = 0.943; P <0.001 ]. This means
that the percent of such negatively stained sperms increased with time,
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(B) SPLIT EJACULATE SPECIMENS:
(1) First split fraction specimens: (Table 40)
a. Immediately examined specimens:

Also, only the mid-piece was the site of positive succinic dehydrogenase reaction.
The percentage of spermatozoa giving a strong reaction ranged from 25% to 35 % with a
mean value of 29.1 + 3.28 %. They were significantly more than the strongly stained

sperms for succinic dehydrogenase in the whole non-washed specimens examined

immediately [ P <0.05 | (Table 41).

Moderately stained sperms ranged from 32% to 53 % with a mean value of
41.5+7.14 %. They did not differ statistically from the moderately stained sperms for
succinic dehydrogenase in the immediately examined whole non-washed specimens

[P<0.05] (Table 41).

Those with a weak reaction ranged from 12% to 27 % with a mean value of
18.5 + 5.17 %. They did not also differ statistically from the weakly stained sperms for
succinic dehydrogenase in the immediately examined whole non-washed specimens
[P<0.05] (Table 41).

Sperms with a negative reaction ranged from 5% to 16 % with a mean value of
10.9 + 4.12 %. They were significantly less than the negatively stained sperms for
succinic dehydrogénase in the whole non-washed specimens examined immediately
[ P <0.05 ] (Table 41).

b. Specimens examined after one hour:

No difference was noticed as regards the site of succinic dehydrogenase reaction.
Anyhow, the percentage of spermatozoa giving a strong reaction ranged from
20% to 28 % with a mean value of 251 2.62 %. It was gigniﬁcantly more than that of
the strongly stained sperms for succinic dehydrogenase in the whole non-washed

specimens examined after one hour of incubation [ P <0.05 ] (Tabie 41).
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*mle #0): Sowing Tne bercenisos Ot Steras witn different arsdes of Succinir Jenverogendse 1N g FIFSD SO{IE wFICTION S0ECINENS.
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Hey = Smng reaction ++ = Nooerate reaction + = Weak reactlon : - = negative reaction

Taple (4]): Showlng the comoarlson DEtween the Susdlnic Jehvarlgendss
reaction 1n the sperms of whaole non-washes and rirst split
fFractlon speclmens,

Tvoe of Time of{ wnole non- First Solit {Si1gnific—|
Reaction. [ncupba- wasned Specimans. t fa} ance,
tion. Specimens.
rgggg?gn ! 23,0 0T a.43 |29, 0 2.28 |35.940 | <0,03 +
I omoue (2107 x RLE7O|EZ5.0 = 2,82 (Z.4F0 140,05 +
S omours|li.e T 289 |Zl.t ox 3051 [z.lth |eo.os +
4 poursiiz.? T 4,08 |ie.3 = 3,09 |2,22z [«0.03 +
8 nours| 4.0 = Z.a0 | 6.5 z Z.46 2,298 [<0.0F +
’:ggﬁ’é?gi it 4,5 = 5,59 &1.5 = /4,14 1.749 0,05 -
; nour 38,7 = 2,38 |41.8 = 7.38 [0.822 0.0 -
2 nours|3IB.4 r 7,01 |39.8 r 6£.88 |0.45¢ LS -
4 pours|31.2 = 5,19 (34,1 = .22 [L.ted |-0.05 -
8 noure|l .4 © S 70 18.2 © 3.58 |4.133 |<0.v01 +
reggifan r} 15,4 = 5,93 |18.5 = 5.17 1.296 [w0.05 -
! noﬁxrE Z0 T 5013 (20,9 £ 5017 (o.130 {005 -
2 nourg{23.0 T 5.25 125.% = 5,25 {0.938 [-0.05 -
4 howrsi28.0 = .78 (27,4 = 4,25 |w.297 <), 05 -
8 hours|i7.7  4.42 |16.5 = 3.4t |0.680 |<0.03 -
No reaction L 14.7 £ 3.95 |10.9 £ 4,12 2,106 |<0.05 +
‘A hour |17.0 * 6.46 {12.3 * 4,85 [|Z2.621 |«0.05 +
2 ohpowrstzi.w £ 5.%4 L1309 © 4,33 [3.137 | 0,03 +
4 hours|27.5 x S5.34 [|2Z.2 * 4,686 [2.542 |«0.05 +
& hours|et.? * 11.86158.8 £ 7.74- |2,256 f<«0,.05 +

+++ = nighly significant + = siagni+icant - = non-significant
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Those with a moderate reaction ranged from 31% to 54 % with a mean value of
41.8 + 7.38 %. They did not differ statistically from the moderately stained sperms for
succinic dehydrogenase in the whole non-washed specimens examined after one hour of

incubation [ P < 0.05) (Table 41).

Weakly stained sperms ranged from 11% to 29 % with a mean value of
20.9 + 5.17 %. They did not also differ statistically from the weakly stained sperms for
succinic dehydrogenase in the whole non-washed specimens examined after one hour of

incubation [ P <0.05] (Table 41).

Sperms with a negative reaction ranged from 7% to 20 % with a mean value of
12.3 + 4.85 %. They were significantly less than the negatively stained sperms for
succinic dehydrogenase in the whole non-washed specimens examined after one hour of
incubation [ P <0.05 ] (Table 41).

c. Specimens examined after two hours:
A similar location of succinic dehydrogenase reaction was noticed. The percentage

of spermatozoa giving a strong reaction ranged from 15% to 27 % with a mean value of
21.1 + 3.51 %. It was significantly more than that of the strongly stained sperms for
succinic dehydrogenase in the whole non-washed specimens examined after two hours of
incubation [ P <0.05 ] (Table 41).

Those with a moderate reaction ranged from 28% to 48 % with a mean value of
39.8 + 6.88 %. They did not differ statistically from the moderately stained sperms for
succinic dehydrogenase in the whole non-washed specimens examined after two hours of

incubation [ P <0.05] (Table 41).

Sperms with a weak reaction ranged from 18% to 33 % with a mean value of
25.2 + 5.25 %. They did not also differ statistically from the weakly stained sperms for
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succinic dehydrogenase in the whole non-washed specimens examined after two hours of

incubation [ P <0.05] (Table 41).

Sperms with a negative reaction ranged from 8% to 20 % with a mean value of
13.9 + 4.53 %. This was significantly less than that of negatively stained sperms for
succinic dehydrogenase in the whole non-washed specimens examined after two hours of

incubation [ P <0.05 ] (Table 41).

d. Specimens examined after four hours:

A positive succinic dehydrogenase reaction was also observed in the mid-piece. The
percentage of spermatozoa giving a strong reaction ranged from 11% to 20 % with a
mean value of 16.3 +3.09 %. It was significantly more than that of the strongly stained
sperms for succinic dehydrogenase in the whole non-washed specimens examined after
four hours of incubation [ P <0.05 ] (Table 41). |

Those with a moderate reaction ranged from 26% to 42 % with a mean value of
34,1+ 5.22 %. They did not differ statistically from the moderately stained sperms for
succinic dehydrogenase in the whole non-washed specimens examined after four hours of
incubation [ P < 0.05] (Table 41).

Weakly stained sperms ranged from 23% to 34 % with a mean value of
27.4 + 425 %. They did not also differ statistically from the weakly stained sperms for
succinic dehydrogenase in the whole non-washed specimens examined after four hours of
incubation [ P < 0.05] (Table 41).

Sperms with a negative reaction ranged from 15% to 28 % with a mean value of
22.2 + 4.66 %. They were significantly less than the negatively stained sperms for
succinic dehydrogenase in the whole non-washed spccimcﬁs examined after four hours of

incubation [ P <0.05 ] (Table 41).
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e. Specimens examined after eight hours:

No difference was noticed as regards the site of succinic dehydrogenase reaction.
The percentage of spermatozoa giving a strong reaction ranged. from 3% to 10 % with a
mean value of 6.5 +2.46 %. It was significantly more than that of the strongly stained
sperms for succinic dehydrogenase in the whole non-washed specimens examined after

eight hours of incubation [ P < 0.05 ] (Table 41).

Those with a moderate reaction ranged from 13% to 24 % with a mean value of
18.2 + 3.58 %. They were highly significantly more than that of the moderately stained
sperms for succinic dehydrogenase in the whole non-washed specimens examined after

eight hours of incubation [ P < 0.001 ] (Table 41).

Weakly stained sperms ranged from 12% to 22 % with a mean value of
16.5 + 3.41-%. They did not differ statistically from the weakly stained sperms for
succinic dehydrogenase in the whole non-washed specimens examined after eight hours of
incubation [ P < 0.05] (Table 41).

Sperms with a negative reaction ranged from 48% to 69 % with a mean value of
58.8 +7.74 %. They were significantly less than the negatively stained sperms for
succinic dehydrogenase in the whole non-washed specimens examined after eight hours of
incubation [ P <0.05] (Table 41).

A highly significantly negative correlation was found between the percent of the
strongly stained sperms for succinic dehydrogenase in the first split fraction specimens and
the period of incubation [ r = - 0.933; P <0.001 ]. This means that the percent of such
strongly stained sperms decreased with time.

A highly significantly negative correlation was found between the percent of the

moderately stained sperms for succinic dehydrogenase in the first split fraction specimens
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and the period of incubation [ r = - 0.815; P <0.001 ]. This means that the percent of such

moderately stained sperms decreased with time.

A non-significant negative correlation was found between the percent of the weakly
stained sperms for succinic dehydrogenase in the first split fraction specimens and the
period of incubation [r=- 0.148; P <0.05 }.

A highly significantly positive correlation was found between the percent of the
negatively stained sperms for succinic dehydrogenase in the first split fraction specimens
and the period of incubation [ r = 0.925; P <0.001 ]. This means that the percent of such

negatively stained sperms increased with time.

(2) First split fraction specimens to which ascorbic acid was added:
(Table 42) _
a. Immediately examined specimens:

A positive succinic dehydrogenase reaction was also observed in the mid-piece. The
percentage of spermatozoa giving a strong reaction ranged from 21% to 31 % with a
mean value of 27.4 + 3.6 %. It did not differ statistically from that of the strongly stained
sperms for succinic dehydrogenase in the immediately examined first split fraction
specimens [ P <0.05 ] (Table 43).

Those with a moderate reaction ranged from 36% to 54 % with a mean value of
45.2 + 6.68 %. They did not differ statistically from the moderately stained sperms for
succinic dehydrogenase in the immediately examined first split fraction specimens

[P <0.05] (Table 43).

Weakly stained sperms ranged from 12% to 24 % with a mean value of
18.1 £4.15 %. They ‘did not also differ statistically from:the weakly stained sperms for
succinic dehydro'geﬁase in the immediately examined first split fraction specimens
[P <0.05] (Table 43).
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Table 442): Sowing the percentage of sperss with different grades of succinic defypdrogenese reaction in the first split fraction specisens
to which ascorbic acid was added,

Ih.u\‘?I Imediate Nn.m‘l 1 hour No.nFI 2 hours Nu.ufl 4 hours Nu.cfl 8 hours
Ejac+ Ejac—i Ejac-!1 Ejac-} Ejac-|
platg ++ # ¢ - julatesrr 4+ - fulate s w4 - fulate s # 4 - julate s WO+ -
) B A T T AR . 16 |61 |23 37 3 17 [N |3 4 13 11 |8 5 .42 [0 MY A B
213N & 17 b (82 130 51 R T ® a0 W8 |28 B W OB 1B A i
S I - T VI 7|63 126 44 18 12 (73 |A 45 8 1332 W O 12 |[WET B 89 ¥
W®R 8 2 B | & (31 352 8 il B ¥ 17K 45 K 0fM NI % A F
BB w18 Fies [ ¥ R MW |[H B 8 19 153|B [ B A BB OB B A
5% 30 ® 12 ates (26 &8 20 13 [mim s 1w 9|8 (1B 27 W (W 7 B K
57 1% % 2 Bler |z 0 28 1w |7 & 18 7|8 |27 M4 XN | |12 B I &
8 21 W OB 5|8 w7 A imWHW N O1wiwr N® BiwWI7T o1 OB %
N 8 3 12 4 |6 |4 & 19 1|11 4 A B|mwi2 4% 2 11[/¥9 {1 & 2 I3
0 % «# 2 sl 5 13 9l iz &% 2 w60 HE W 2 2 [100]6 1B 15 &l
Pean 177.4 45.2 18.1 9.3|%ean ||25.8 43.0 18.3 12.9Mean [|B.6 42.4 21.B 1Z.2%ean | 20.0 8.9 25.5 15.68ean | 9.1 1%.6 20,3 51.0
S.D. §3.60 568 4.35 469150 |2.86 7.30 5.74 4.258.D. [3.57 5.32 4.76 J.94[S.D. 12.75 6.47 4.06 5.8818.D. {2.73 33 3.2 6.8
++ = Strong reaction + = Moderate reaction + = Weak reaction - = negative reaction
Table (43): Showing the comparison between the succinic dehydrogenase
reaction in the sperms of first split fraction specimens and
first split Ffraction specimens to which ascorbic acid was
added. )
Type of Time of]First Split |[First Split SBignific-
Reaction. Incuba—-| Fraction Fractions + t p ance.
tion. |Specimens. Ascorbic Acid
Strong :
reaction o 29.1 * 3.28 |27.4 * 3.60 [1.104 {<0.03 -
1 hour |25.0 % 2.62 |25.8 * 2.86 |0.4632 |<0.05 -
Z hours|21.1 % 3.51 |23.6 = 3.57 |1.580 [<0.05 -
4 hours}té.3 % 3.09 |20.0 * 2.75 [2.828 |<0.05 +
8 hoursf 6.3 +.2.46 F.1 £ 2,73 [2.239 |<£0.05 +
Moderate 1 -
reaction o 41.5 = 7.14 {45.2 * 6.6B [1.197 |<0.05 -
1 hour |41.8 * 7.38 |43.0 + 7.30 |0.366 |<0.05 -
2 hours|39.8 + 46.88B |42.4 * 5.32 |0.946 |<0.05 -
4 hours|34.1 * 5.22 |38.9 * 6.47 [1.826 |<0.05 -
8 hours|18.2 + 3.58 |19.6 * 3.37 |0.900 }<0.05 -
reetfon o l18.5 +5.17 |18.1 £ 4.15 [0.191 {<0.05 -
1 hour §20.9 * 5.17 |1B.3 £ 5.74" |1.064 }<0.05 -
2 houa}'s 25.2 * 3.253 |[21.8 if4.76 1.519 [<0.05 -
4 hours|27.4 ¥ 4.25 125.5 * 4,06 1.022 <0.05 —
8 hoursflbs.S + 3.41 120.3 = 3.20 |2.371 | <0.05 +
No reaction o 10.9 + 4,12 2.3 * 4.69 |0.8B10 |<0.05 -
11 hour |12.3 * 4,85 [12.9 * 4.25 |0.294 |<0.03 -
2 hours|13.9 £ 4,53 112.2 = 3.94 ]10.895 |<0.05 -
4 hours|22.2 * 4,66 (15.6 * 5.68 |2.840 [<0.05 +
8 hours|38.8 * 7.74 |51.0 % 6.86 |2.384 [<0.05 +

+

significant

Il

non-significant
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Sperms with a negative reaction ranged from 4% to 16 % with a mean value of
9.3 + 4.69 %. They did not also differ statistically from the negatively stained sperms for
succinic dehydrogenase in the immediately examined first split fraction specimens

[P <0.05 ] (Table 43).

b. Specimens examined after one hour;

A similar reaction for succinic dehydrogenase was noticed in the mid-piece. The
percentage of spermatozoa giving a strong reaction ranged from 23% to 31 % with a
mean value of 25.8 + 2.86 %. Also, this did not differ statistically from that of the
strongly stained sperms for succinic dehydrogenase in the first split fraction specimens

examined after one hour of incubation [ P <0.05 ] (Table 43).

Moderately stained sperms ranged from 29% to 52 % with a mean value of
43 +7.3 %. They did not differ statistically from the moderately stained sperms for
succinic dehydrogenase in the first split fraction specimens examined after one hour of
incubation [ P < 0.05] (Table 43).

Those with a weak reaction ranged from 8% to 27 % with a mean value of
18.3 + 5.74 %. They did not also differ statistically from the weakly stained sperms for
succinic dehydrogenase in the first split fraction specimcns- examined after one hour of
incubation [ P <0.051 (Table 43).

Sperms with a negative reaction ranged from 7% to 21 % with a mean value of
12.9 + 4.25 %. They did not differ statistically from the negatively stained sperms for
succinic dehydrogenase in the first split fraction specimens examined after one hour of

incubation [ P <0.05 ] (Table 43).

c. Specimens examined after two hours:
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A similar location of succinic dehydrogenase reaction was noticed. The percentage
of spermatozoa giving a strong reaction ranged from 17% to 29 % with a mean value of
23.6 + 3.57 %. Also, it did not differ statistically from that of the strongly stained sperms
for succinic dehydrogenase in the first split fraction specimens examined after two hours of

incubation [ P <0.05 ] (Table 43).

Those with a moderate reaction ranged from 33% to 48 % with a mean value of
42.4 + 5.32 %. They did not differ statistically from the moderately stained sperms for
succinic dehydrogenase in the first split fraction specimens examined after two hours of

incubation [ P < 0.05] (Table 43).

Sperms with a weak reaction ranged from 16% to 30 % with a mean value of
21.8 + 4.76 %. They did not also differ statistically from the weakly stained sperms for
succinic dehydrogenase in the first split fraction specimens examined after two hours of

incubation [ P <0.05] (Table 43).

Sperms with a negative reaction ranged from 7% to 19 % with a mean value of
12.2 + 3.94 %. They did not differ statistically from the negatively stained sperms for
succinic dehydrogenase in the first split fraction specimens examined after two hours of
incubation [ P <0.05 ] (Table 43).

d. Specimens examined after four hours:

Also, only the mid-piece was the site of positive succinic dehydrogenase reaction.
The percentage of spermatozoa giving a strong reaction ranged from 16% to 25 % with a
mean value of 20 + 2.75 %. This was significantly more than that of the strongly stained
sperms for succinic dehydrogenase in the first split fraction specimens examined after four
hours of incubatign [ P <0.05 ] (Table 43).

Moderately stained sperms ranged from 27% to 48 % with a mean value of

38.9 + 6.47 %. They did not differ statistically from the moderately stained sperms for
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succinic dehydrogenase in the first split fraction specimens examined after four hours of

incubation [ P < 0.05] (Table 43).

Those with a weak reaction ranged from 20% to 34 % with a mean value of
25.5 + 4.06 %. They did not also differ statistically from the weakly stained sperms for
succinic dehydrogenase in the first split fraction specimens examined after four hours of

incubation [ P < 0.05] (Table 43).

Sperms with a negative reaction ranged from 10% to 25 % with a mean value of
15.6 + 5.68 %. This was significantly less than that of negatively stained sperms for
succinic dehydrogenase in the first split fraction specimens examined after four hours of

incubation [ P <0.05 ] (Table 43).

e. Specimens examined after eight hours:

No difference was noticed as regards the site of succinic dehydrogenase reaction.
Anyhow, the percentage of spermatozoa giving a strong reaction ranged from
5% to 13 % with a mean value of 9.1 2.73 %. It was significantly more than that of
the strongly stained sperms for succinic dehydrogenase in the first split fraction specimens
examined after eight hours of incubation [ P <0.05 ] (Table 43).

Those with a moderate reaction ranged from 16% to 26 % with a mean value of
19.6 + 3.37 %. They did not differ statistically from the moderately stained sperms for
succinic dehydrogenase in the first split fraction specimens examined after eight hours of
incubation { P <0.05] (Table 43).

Weakly stained sperms ranged from 15% to 24 % with a mean value of
20.3 + 3.2 %. They were significantly more than that of the weakiy stained sperms for
succinic dehydrogenase in the first split fraction spccimer;s examined after eight hours of
incubation [ P < 0.05 ] (Table 43).
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Sperms with a negative reaction ranged from 37% to 61 % with a mean value of
51 + 6.86 %. They were significantly less than the negatively stained sperms for succinic
dehydrogenase in the first split fraction specimens examined after eight hours of incubation
[P <0.05 } (Table 43).

A highly significantly negative cormrelation was found between the percent of the
strongly stained sperms for succinic dehydrogenase in the first split fraction specimens to
which ascorbic acid was added and the period of incubation [ r=- 0.906; P <0.001 ]. This

means that the percent of such strongly stained sperms decreased with time.

A highly significantly negative correlation was found between the percent of the
moderately stained sperms for succinic dehydrogenase in the first split fraction specimens
to which ascorbic acid was added and the period of incubation [ r = - 0.823; P <0.001 ].

This means that the percent of such moderately stained sperms decreased with time.

A non-significant positive correlation was found between the percent of the weakly
stained sperms for succinic dehydrogenase in the first split fraction specimens to which
ascorbic acid was added and the period of incubation [ r =0.201; P <0.05 ].

A highly significantly positive correlation was found between the percent of the
negatively stained sperms for succinic dehydrogenase in the first split fraction specimens to'
which ascorbic acid was added and the period of incubation [ r = 0.888; P <0.001 }. This

means that the percent of such negatively stained sperms increased with time.

(3) Second split fraction specimens: (Table 44)
al iately examined specimens:

A positive succmlc dehydrogenase reaction was also observed in the mid-piece. The
percentage of spcrmatozoa giving a strong reaction ranged from 13% 10 22 % with a

mean value of 18.9°+ 3.14 %. It did not differ statistically from that of the strongly
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Table (45): Showlng the comparlson between the succlniic genvdrogenase
reaction 1n the sperms of whole non-washeg ano second solit
fraction specimens. '
Tvpe of Time of] whole mnon—- |Secono Split Sianific-
Reaction, Incuba- wasned Fraction € D ance.
tian. Specimens. Specimens.
~252278 5 o 23,1 + 4.43 |18.9 = 3.14 [2.444 [<0,08 -
]l hour 21.7 = 3.27 18.3 = 2.98 2.430 CHL0S +
Z nours|l7.6 * 3.89 [11.9 £ 3,03 [3.652 [<0.05 +
4 noursilz2.7 * 4,08 B.6 ® 4,01 2,267 [<0.05 -
g hours| 4.0 t 2.40 1.5 £ 1.27 |2.708 [<0.03 +
resetisa o 46.58 * 5.39 {42.1 = 5.99 [1.697 [<0.05 -
!} hour £38.7 * .38 {33.8 £ 7,10 [1.317 §+0.05 -
2 hours{38.4 x 7,01 |34.3 £ 7.24 11.286 1¢0.05 -
4 hours|3l.4 £ 5,19 [29.9 £ 6,03 |0.596 |<0.03 -
& hours) 2.4 £ 35.70 7.8 £ 3,61 |O.750 |<D.,05 -
redction o 15.4 + 5.93 [19.9 = 4.43 |1.922 |<0.05 -
] hour 120.6 £ 5,13 [23.5 £ 5.48 1,122 |<0.05 -
2 hoursd23.0 * 5.25 (24.1 *.5,55 |0.456 [<0.03 -
4 hours|28.0 £ 4,78 [26.7 * 4,52 10,624 j<0.05 -
g nours|17.7 = 4,42 |11.0 £ 3,50 {3.758 |«0.0% +
No reaction } 14,7 3.95 |19.14 =z 3.73 |2.9&4 0,05 -
. ! Powur |19.0 = 6,86 (24,8 T 4.88 [2.108 |<0,03 +
F ohowselZl.0 £ 5.5 |29.7 = S5.17 3,633 |cw,ud *
4 Ppowrst27.9 £ 5,34 |34,.8 ©x 6.97 =. 484 <, 05 ha
2 nours|es.9 = 11.86179.7 = 7,53 |2.432 }<0.05 -
+ = signit+ilcant - = non-sigmnifi1cant
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stained sperms for succinic dehydrogenase in the immediately examined whole non-washed

specimens [ P <0.05 ] (Table 45).

Those with 2 moderate reaction ranged from 35% to 52 % with a mean value of
42.1 + 5.99 %. They did not differ statistically from the moderately stained sperms for
succinic dehydrogenase in the immediately examined whole non-washed specimens

[P <0.05] (Table 45).

Weakly stained sperms ranged from 13% to 26 % with a mean value of
19.9 + 4.43 %. They did not also differ statistically from the weakly stained sperms for
succinic dehydrogenase in the immediately examined whole non-washed specimens

[P<0.05] (Table 45).

Sperms with a negative reaction ranged from 14% to 25 % with a mean value of
19.1 + 3.73 %. They were significantly more than the negatively stained sperms for
succinic dehydrogenase in the whole non-washed specimens examined immediately

[ P <0.05 ] (Table 45).

b. Specimens examined after one hour:

No difference was noticed as regards the site of succinic dehydrogenase reaction.
Anyhow, the percentage of spermatozoa giving a strong reaction ranged from
13% to 23 % with a mean value of 18.3 + 2,98 %. It was significantly less than that of
the strongly stained sperms for succinic dehydrogenase in the whole non-washed

specimens examined after one hour of incubation [ P <0.05 ] (Table 45).

Those with a moderate reaction ranged from 24% to 46 % with a mean value of
33.8 + 7.1 %. They did not differ statistically from the moderately stained sperms for
succinic dehydrogenése in the whole non-washed spcciméns examined after one hour of
incubation [ P < 0.05] (Table 45). |
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Weakly stained sperms ranged from 15% to 30 % with a mean value of
23.5 + 5.48 %. They did not also differ statistically from the weakly stained sperms for
succinic dehydrogenase in the whole non-washed specimens examined after one hour of

incubation [ P <0.05] (Table 45).

Sperms with a negative reaction ranged from 18% to 31 % with a mean value of
24.4 + 4.88 %. They were significantly more than the negatively stained sperms for
succinic dehydrogenase in the whole non-washed specimens examined after one hour of

incubation [ P <0.05 ] (Table 45).

c. Specimens examined after two hours:

A positive succinic dehydrogenase reaction was also detected in the mid-piece. The
percentage of spermatozoa giving a strong reaction ranged from 7% to 16 % with a mean
value of 11.9 £3.03 %. It was significantly less than that of the strongly stained sperms
for succinic dehydrogenase in the whole non-washed specimens examined after two hours
of incubation [ P <0.05 ] (Table 45).

Those with a moderate reaction ranged from 25% to 43 % with a mean value of
34.3 + 7.24 %. They did not differ statistically from the moderately stained sperms for
succinic dehydrogenase in the whole non-washed specimens examined after two hours of

incubation [ P <0.05} (Table 45).

Sperms with a weak reaction ranged from 17% to 32 % with a mean value of
24.1 £ 5.55 %. They did not also differ statistically from the weakly stained sperms for
succinic dehydrogenase in the whole non-washed specimens examined after two hours of

incubation [P <0.05] (T able 45).

Sperms with a negative reaction ranged from 239 to 38 % with a mean value of

29.7 £ 5.17 %. This was significantly more than that of negatively stained sperms for
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suceinic dehydrogenase in the whole non-washed specimens examined after two hours of

incubation [ P <0.05 ] (Table 45).

d. Specimens examined after four hours:

A similar location of succinic dehydrogenase reaction was noticed. The percentage
of spermatozoa giving a strong reaction ranged from 3% to 15 % with a mean value of
3.6+ 4.01 %. It was significantly less than that of the strongly stained sperms for
succinic dehydrogenase in the whole non-washed specimens examined after four hours of

incubation [ P <0.05 ] (Table 45).

Those with a moderate reaction ranged from 20% to 39 % with a mean value of
29.9 + 6.03 %. They did not differ statistically from the moderately stained sperms for
succinic dehydrogenase in the whole non-washed specimens examined after four hours of

incubation [ P <0.05] (Table 45).

Weakly stained sperms ranged from 18% to 34 9% with a mean value of
26.7 + 4.52 %. They did not also differ statistically from the weakly stained sperms for
succinic dehydrogenase in the whole non-washed specimens examined after four hours of

incubation [P <0.05] (Table 45).

Sperms with a negative reaction ranged from 24% to 44 % with a mean value of
34.8 + 6.97 %. They were significantly more than the negatively stained sperms for
succinic dehydrogenase in the whote non-washed specimens examined after four hours of

incubation [ P <0.05 ] (Table 45).

e. Specimens examined after eight hours:

No difference was noticed as regards the site of succ1mc dehydrogenase reaction.
Anyhow, the perccntagc of spermatozoa giving a strong reaction ranged from 0% to 3 %

with a mean valﬁe of 1.5+ 1.27 %. It was significantly less than that of the strongly
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stained sperms for succinic dehydrogenase in the whole non-washed specimens examined

after eight hours of incubation [ P <0.05 ] (Table 45).

Those with a moderate reaction ranged from 3% to 14 % with a mean value of
7.8 + 3.61 %. They did not differ statistically from the moderately stained sperms for
succinic dehydrogenase in the whole non-washed specimens examined after eight hours of

incubation [ P < 0.05] (Table 45).

Weakly stained sperms ranged from 6% to 16 % with a mean value of
11+ 3.5 %. They were significantly less than that of the weakly stained sperms for
succinic dehydrogenase in the whole non-washed specimens examined after eight hours of

incubation { P < 0.05 ] (Table 45).

Sperms with a negative reaction ranged from 68% to 89 % with a mean value of
79.7 £ 7.53 %. They were significantly more than the negatively stained sperms for
succinic dehydrogenase in whole non-washed specimens examined after eight hours of

incubation [ P <0.05 ] (Table 45).

A highly significantly negative correlation was found between the percent of the
strongly stained sperms for succinic dehydrogenase in the second split fraction specimens
and the period of incubation [ r =- 0.891; P <0.001 }. This means that the percent of such

strongly stained sperms decreased with time.

A highly significantly negative correlation was found between the percent of the
moderately stained sperms for succinic dehydrogenase in the second split fraction
specimens and the period of incubation { r = - 0.869; P <0.001 ). This means that the

percent of such moderately stained sperms decreased with time.

A highly sigrﬁﬁcantly negative correlation was found between the percent of the

weakly stained sperms for succinic dehydrogenase in the second split fraction specimens
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and the period of incubation [ r = - 0.490; P <0.001 ]. This means that the percent of such

weakly stained sperms decreased with time.

A highly significantly positive correlation was found between the percent of the
negatively stained sperms for succinic dehydrogenase in the second split fraction specimens
and the period of incubation [ r=0.938; P <0.001 ]. This means that the percent of such

negatively stained sperms increased with time.

(4) Second split fraction specimens to which calcium was added: (Table 46)
a. Immediately examined specimens:

A positive succinic dehydrogenase reaction was also observed in the mid-piece. The
percentage of spermatozoa giving a strong reaction ranged from 16% to 25 % with a
mean value of 20.4 £3.17 %. It did not differ statistically from that of the strongly
stained sperms for succinic dehydrogenase in the immediately examined second split
fraction specimens [ P <0.05 ] (Table 47).

Those with a moderate reaction ranged from 31% to 51 % with a mean value of
40.8 + 6.12 %. They did not differ statistically from the moderately stained sperms for
succinic dehydrogenase in the immediately examined second split fraction specimens
[P <0.05] (Table 47).

Weakly stained sperms ranged from 13% to 31 % with a mean value of
20.8 + 6.32 %. They did not also differ statistically from the weakly stained sperms for
succinic dehydrogenase in the immediately examined second split fraction specimens
[P <0.05] (Table 47).

Sperms with a negative reaction ranged from 14% to 24 % with a mean value of
18 + 2.91 %. They did not also differ statistically from the negatively stained sperms for
succinic dchydroéeﬁsc in the immediately examined second sf)lit fraction specimens
[ P <0.05 ] (Table 47).
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Table 8b): Showing the percentage of soeras with different grades of succiatc demydrogenase In the second split Fraction soecisens to which
Lalcive was doded.

I | ] ) Al 1
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Table (47): Showing the comparison between the succinic dehydrogenase

reaction 1n the sperms of sgecond split Fraction specimens
andg secong spilit ¥raction gSpecimeans to which calcium was

adoed.,
Type of Time of|8econd 8plit Second Split S8ignific~
Reaction. Incuba- Fraction Fractions + t a] ance.
tion. Specimans, Calcium.
2502785 o 18.9 * 3.14 |20.4 * 3.17 |t.063 |<0.05 -
1 hour [18.3 £ 2.98 |18.0 = 4.00 [0.190 [<0.05 —
2 hours|11.9 % 3.03 |12.5 = 3.50 |0.409 |<0.05 -
4 hours| 8.6 = 4,01 7.5 * 4.86 |0.552 [<0.05 -
{8 hours| 1.5 = 1.27 1.7 * 1,70 |0.298 |<0.05 -
Peszeiss o 42,1 * 5,99 [40.8 * 6.12 |0.480 [<0.05 -
1 hour |33.8 £ 7.10 |32.6 £ 6.62 |0.391 |<0.05 -
2 hours|34.3 * 7.24 {33.3 = 5,87 |0.:339 |<0.05 -
4 hours|29.9 = 6.03 |31.6 £ 5,99 [0,633 |<0.05 -
8 hours|{ 7.8 %= 3.6l 8.9 £ 3.21 |0.719 [<0.05 -
redction o 19.9 + 4.43 {20.8 ¥ 6.32:/0.369 |<0.05 -
1 hour [23.5 t S.48 {22.5 % 4,70 |0.438 |<0.05 -
2 nours|24.1 * 5,55 (28.8 £ @.44 |2.092 [<0.05 -
4 nours|26.7 = 4.52 122.9 * 4.31 |1.924 }<0.05 -
8 hours{li.0 * 3.50 (14.1 * 4,77 |1.657 |<0.05 -
No reaction | © 1.1 x 3.73 |18.¢ * 2.91 |0.736 |<0.05 -
!l hour [24.4 * 4.68 |26.9 = 5.88 11.035 |<0.05 -
2 hours|29.7- % 5.17 |25.4 = 4.72 [1.944 }{<0.05 -
¢ hours|34.8 * 6,97 |38.0 ¢t 7.82 |0.966 {<0.05 -
8 hours|72.7 * 7,53 75.3.: &.96 1.357 {0,053 -

= non-significant
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b. Specimens examined after one hour:

A similar reaction for succinic dehydrogenase was noticed in the mid-piece. The
percentage of spermatozoa giving a strong reaction ranged from 13% to 24 % with a
mean value of 18 +4 %. It did not differ statistically from that of the strongly stained
sperms for succinic dehydrogenase in the second split fraction specimens examined after

one hour of incubation [ P <0.05 ) (Table 47).

Moderately stained sperms ranged from 23% to 39 % with a mean value of
32.6 + 6.62 %. They did not differ statistically from the moderately stained sperms for
succinic dehydrogenase in the second split fraction specimens examined after one hour of

incubation [ P < 0.05] (Table 47).

Those with a weak reaction ranged from 16% to 29 % with a mean value of
22.5+ 4.7 %. They did not also differ statistically from the weakly stained sperms for
succinic dehydrogenase in the second split fraction specimens examined after one hour of

incubation [ P <0.05] (Table 47).

Sperms with a negative reaction ranged from 20% to 34 % with a mean value of
24.9 + 5.02 %. They did not differ statistically from the negatively stained sperms for
succinic dehydrogenase in the second split fraction specimens examined after one hour of

incubation [ P <0.05 } (Table 47).

c. Specimens examined after two hours:

A similar location of succinic dehydrogenase reaction was noticed. The percentage
of spermatozoa giving a strong reaction ranged from 8% to 17 % with a mean value of
12.5 + 3.5 %. Also, it did not differ statistically from that of the strongly stained sperms
for succinic dehydrogenase in the second split fraction spcc-imcns examined after two hours

of incubation [ P <0.05 ] (Table 47).

‘
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Those with a moderate reaction ranged from 24% to 42 % with a mean value of
33.3+ 5.87 %. They did not differ statistically from the moderately stained sperms for
succinic dehydrogenase in the second split fraction specimens exarnined after two hours of

incubation [ P < 0.05] (Table 47).

Sperms with a weak reaction ranged from 21% to 36 % with a mean value of
28.8 + 4.44 %. They did not also differ statistically from the weakly stained sperms for
succinic dehydrogenase in the second sblit fraction specimens examined after two hours of
incubation [ P <0.05] (Table 47).

Sperms with a negative reaction ranged from 20% to 33 % with a mean value of
25.4 + 4.72 %. This did not differ statistically from that of negatively stained sperms for
succinic dehydrogenase in the second split fraction specimens examined after two hours of
incubation [ P <0.05 ] (Table 47).

d. Specimens examined after four hours:

Also, only the mid-piece waS the site of positive succinic dehydrogenase reaction.
The percentage of spermatozoa giving a strong reaction ranged from 2% to 15 % with a
mean value of 7.5 % 4.86 %. They did not differ statistically from the strongly stained
sperms for succinic dehydrogenase in the second split fraction specimens examined after

four hours of incubation [ P <0.05 ] (Table 47).

Moderately stained sperms ranged from 21% to 41 % with a mean value of
31.6 = 5.99 %. They did not differ statistically from the moderately stained sperms for
succinic dehydrogenase in the second split fraction specimens examined after four hours of
incubation [ P < 0.05] (Table 47).

Those with ai: weak reaction ranged from 16% to 29 % with a mean value of

229+ 4.31 %. Tﬁey did not also differ statistically from the weakly stained sperms for
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succinic dehydrogenase in the second split fraction specimens examined after four hours of

incubation [ P < 0.05] (Table 47).

Sperms with a negative reaction ranged from 27% to 48 % with a mean value of
38 + 7.82 %. Also, they did not differ statistically from negatively stained sperms for
succinic dehydrogenase in the second split fraction specimens examined after four hours of

incubation [ P <0.05 ] (Table 47).

e. Specimens examnined after eight hours:

No difference was noticed as regards the site of succinic dehydrogenase reaction.
The percentage of spermatozoa giving a strong reaction ranged from 0% to 4 % with a
mean value of 1.7 £ 1.7 %. It did not differ statistically from that of the strongly stained
sperms for succinic dehydrogenase in the second split fraction specimens examined after
eight hours of incubation [ P < 0.05] (Table 47). |

Those with a moderate reaction ranged from 5% to 15 % with a mean value of
8.9 + 3.21 %. They did not differ statistically from the moderately  stained sperms for
succinic dehydrogenase in the second split fraction specimens examined after eight hours of
incubation [ P < 0.05] (Table 47).

Weakly stained sperms ranged from 8% to 21 % with a mean value of
14.1 + 4.77 %. They did not also differ statistically from the weakly stained sperms for
succinic dehydrogenase in the second split fraction specimens examined after eight hours of
incubation [ P <0.05] (Table 47).

Sperms with a negative reaction ranged from 63% to 83 % with a mean value of
75.3 + 6.96 %. Also, they did not differ statistically from the negatively stained sperms
for succinic dehydrogenase in the second split fraction sl;ccimens examined after eight
hours of incubation [P <0.05 ] (Table 47).
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A highly significantly negative correlation was found between the percent of the
strongly stained sperms for succinic dehydrogenase in the second split fraction
specimens to which calcium was added and the period of incubation [ 1 = - 0.868;
P <0.001 ]. This means that the percent of such strongly stained sperms decreased with

fime.

A highly significantly negative correlation was found between the percent of the
moderately stained sperms for succinic dehydrogenase in the second split fraction
specimens to which calcium was added and the period of incubation [ r = - 0.850;
P <0.001 ]. This means that the percent of such moderately stained sperms decreased

with ime.

A highly significantly negative correlation was found between the percent of the
weakly stained sperms for succinic dehydrogenase in the second split fraction
spccirﬁcns to which calcium was added and the period of incubation [ r = - 0.455;
P <0.001 ]. This means that the percent of such weakly stained sperms dccrcased with

time.

A highly significantly positive correlation was found between the percent of the
negatively stained sperms for succinic dehydrogenase in the second split fraction
specimens to which calcium was added and the period of incubation { r = 0.944;
P <0.001 ]. This means that the percent of such negatively stained sperms increased

with time.

V1. NON-SPECIFIC ESTERASE;
(A) WHOLE EJACULATE SPECIMENS:

(1) Whole non-washed specimens: (Table 48)
a. Immediately examined specimens: .
A positive"reai‘ction for non-specific esterase was observed in the equatorial

segment, post-acrosomal region, mid-piece and tail (Fig. 4).

The percentage of spermatozoa giving a strong reaction ranged from

21% to 42 % with a mean value of 32 £ 6.58 %. Those with a moderate reaction
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Fig. (4) : A photomicrograph of spermatozoa in a whole-non washed ejaculate stained
immediately for non-specific esterase.
Note the strong (long arrow) and moderate (short arrow) reactions in the equatorial
segment, post-acrosomal region, midpiece and tail of sperms.

(Alpha naphthyl acetate method. Proj: 10  Obj: 100)
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ranged from 26% to 46 % with a mean value of 35.8 +7.64 %. Weakly stained
sperms ranged from 9% to 21 % with a mean value of 15.3 4.3 %. Sperms with

a negative reaction ranged from 12% to 22 % with a mean value of 16.9 % 3.31 %.

b. Specimens examined after one hour:

Similar locations of non-specific esterase reaction were noticed. The percentage
of spermatozoa giving a strong reaction ranged from 22% to 36 % with a mean value
of 30.4 + 4.99 %. Moderately stained sperms ranged from 18% to 41 % with a
mean value of 28.6 +8.15%. Those with a weak reaction ranged from
12% to 25 % with a mean value of 18.3 £ 4.42 %. Sperms with a negative reaction
ranged from 12% to 32 % with a mean value of 22.7 £ 6.85 %.

c. Specimens examined after two hours: 7

A positive reaction was also detected in the same sites. The percentage of
spermatozoa giving a strong reaction ranged from 21% to 30 % with a mean value of
25.6 + 2.95 %. Those with a moderate reaction ranged from 14% to 35 % with a
mean value of 24.1 +7.19 %. Sperms with a weak reaction ranged from
22% to 29 % with a mean value of 25.9 + 2.33 %. Sperms with a negative reaction
ranged from 17% to 36 % with a mean value of 24.4£6.93 %.

d. Specimens examined after four houfs:

Also, the equatorial segment, post-acrosomal region, mid-piece and tail were
the sites of positive non-specific esterase reaction. The percentage of spermatozoa
giving a strong reaction ranged from 13% to 28 % with a mean value of
20.3 + 5.21 %. Moderately stained sperms ranged from 20% to 36 % with a mean
value of 27.5% 5.28 %. Those with a weak reaction ranged from 17% to 32 %
with a mean value of 24.6 + 5.08 %. Sperms with 2 negative reaction ranged from
21% to 34 % with a mean value of 27.6 + 4.58 %.

e. Specimens examined after eight hours:

No difference was noticed as regards the sites of reaction. Anyhow, the
percentage of spermatozoa giving a strong reaction ranged from 6% to 20 % with a

mean value of 12.8 + 4.52 %. Those with a moderate reaction ranged from
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9% to0 33 % with a mean value of 21 £8.18 %. Weakly stained sperms ranged
from 23% to 35 % with a mean value of 29 +3.83 %. Sperms with a negative

reaction ranged from 28% to 44 % with a mean value of 37.2 £4.52 %.

A highly significantly negative correlation was found between the percent of the
strongly stained sperms for non-specific esterase in the whole non-washed specimens
and the period of incubation [ r = - 0.819; P < 0.001 ]. This means that the percent of

such strongly stained sperms decreased with time.

A highly significantly negative correlation was found between the percent of the
moderately stained sperms for non-specific esterase in the whole non-washed
specimens and the period of incubation [ 7 = - 0.463; P <0.001 }. This means that the

percent of such moderately stained sperms decreased with time.

A highly significantly positive correlation was found between the percent of the
weakly stained sperms for non-specific esterase in the whole non-washed specimens
and the period of incubation [ r = 0.679; P <0.001}. This means that the percent of

such weakly stained sperms increased with time.

A highly significantly positive correlation was found between the percent of the
negatively stained sperms for non-specific esterase in the whole non-washed specimens
and the period of incubation | r = 0.780: P <0.001 ). This means that the percent of

such negatively stained sperms increased with time.

(2) Washed specimens: (Table 49)
a. Immediately examined specimens:

A positive no_n-spccific esterase reaction was also observed in the equatorial
segment, post-acrbsomal region, mid-piece and tail. The percentage of spermatozoa
giving a strong- reaction ranged from 22% to 38 % with a mean value of
30 + 6.06 %. It did not differ sFatistica}!y from that of the strongly stained sperms in

the immediately examined whole non-washed specimens [ P <0.05 ] (Table 50).
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Tvoe of Time of| wnole non- Washed |S1gntfic~
Reacttion. Incuba-— Washed Specimens. t o] ooance.
tron. Spacimens.
Strong i | i )
reaction. o 2.0 * 6£.58 (30,0 * 6.06 [0,707 [<«0.03 -
!} hour |30.4 * 4.99 |32.2 = 6,12 (0.720 Q.05 -
? noursl25.6 * 2.95 ]23.9 £ 5.20 |0.900 |¢0.05 . -
4 hoursi20.3 © 5.21 14,9 = 5,93 [2.263 [¢0.05 +
8 hoursll12.8 £ 4,52 7.4 = 3.81 |2.891 0,05 +
Moderate ' . -
aacrion- o 35.8 = 7.45 |32.0 r 5.96 |1.240 [<0.05 -
] hour |28.6 * 8.15 129.2 * &.29 |!1.184 |<0.03 -
2 hoursyz4.l = 7.19 22.0 + 45,08 (G707 [<0,05 -
4 hours|27.5 * 5.28 24.1 = 9.26 1.443 CL.,.0S -
8 nours|21.0 = 8.18 |21.9 £ $.17 |0.294 [<0.03 -
weak ; .
reaction o 15.3 * 4,30 (18.6 £ 5,50 |1.677 |<0.05 -
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2 nours|24.4 * 6,923 |28.5 = 3.47 1.672 [<0.05 -
4 hours|27.6 = 4.58 [33.2 £ 3.97 |2.925 |<0.05 +
8 nours|37.2 * 4.952 j44.8 4,08 |3.950 |<0.001 -+
- = non-sagnificant ° + = significant +++ = highly significant
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Those with a moderate reaction ranged from 22% to 40 % with a mean value of
32 + 5.96 %. They did not differ statistically from the moderately stained sperms for
non-specific esterase in the immediately examined whole non-washed specimens

{P<0.05] (Table 50).

Weakly stained sperms ranged from 12% to 25 % with a mean value of
18.6 + 4.5 %. They did not also differ statistically from the weakly stained sperms
for non-specific esterase in the immediately examined whole non-washed specimens

{P <0.05] (Table 50).

Sperms with a negative reaction ranged from 12% to 26 % with a mean value
of 19.4 +4.17 %. They did not also differ statistically from the negatively stained
sperms for non-specific esterase in the immediately examined whole non-washed

specimens [ P < 0.05 ] (Table 50).

b. Specimens examined after one hour:

A similar reaction was noticed in the same sites. The percentage of spermatozoa
giving a strong reaction ranged from 23% to 42 % with a mean value of
32.2 + 6.12 %. This did not differ statistically from that of the strongly stained
sperms for non-specific esterase in the whole non-washed specimens examined after

one hour of incubation [ P < 0.05 ] (Table 50).

‘Moderately stained sperms ranged from 17% to 36 % with a mean value of
29.2 + 6.29 %. They did not differ statistically from the moderately stained sperms
for non-specific esterase in the whole non-washed specimens examined after one hour
of incubation [ P <0.05 ] (Table 50).

Those with a weak reaction ranged from 13% to 27 % with a mean value of
18.4 + 4.86 %. They did not also differ statistically from the weakly stained sperms
for non-specific esterase in the whole non-washed specimens examined after one hour

of incubation [ P <0.05] (Table 50).
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Sperms with a negative reaction ranged from 13% to 26 % with a mean value
of 20.2 + 4.57 %. They did not also differ statistically from the negatively stained
sperms for non-specific esterase in the whole non-washed specimens examined after

cne hour of incubation [ P <0.05 ] (Table 50).

¢. Specimens examined after two hours:

Similar locations of non-specific esterase reaction were detected. The percentage
of spermatozoa giving a strong reaction ranged from 16% to 31 % with a mean value
of 23.9 + 5.2 %. It did not differ statistically from that of the strongly stained sperms
in the whole non-washed specimens examined after two hours of incubation
[P<0.05] (Table 50).

Those with a moderate reaction ranged from 13% to 31 % with a mean value
of 22 + 6.06 %. They did not differ statistically from the moderately stained sperms
for non-specific esterase in the whole non-washed specimens examined after two hours
of incubation [ P < 0.05] (Table 50).

Sperms with a weak reaction ranged from 20% to 31 % with a mean value of
25.6 + 3.72 %. They did not also differ statistically from the weakly stained sperms
for non-specific esterase in the whole non-washed specimens examined after two hours

of incubation [ P <0.05] (Table 50).

Sperms with a negative reaction ranged from 23% to 34 % with a mean value
of 28.5 + 3.47 %. This did not also differ statistically from that of negatively stained
sperms for non-specific esterase in the whole non-washed specimens examined after

two hours of incubation [ P < 0.05 ] (Table 50).

d. Specimens examined after four hours:

Also, the equatorial segment, post-acrosomal region, mid-piece and tail were
the sites of positive non-specific esterase reaction. The percentage of spermatozoa
giving a strong reaction ranged from 6% to21 % with a mean value of

14.9 £ 5.93 %. They were significantly less than the strongly stained sperms for in
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the whole non-washed specimens examined after four hours of incubation [ P < 0.05]

(Table 50).

Moderately stained sperms ranged from 18% to 33 % with a mean value of
24.1 + 5.26 %. They did not differ statistically from the moderately stained sperms
for non-specific esterase in the whole non-washed specimens examined after four hours

of incubation [ P <0.05] (Table 50).

Those with a weak reaction ranged from 24% to 33 % with a mean value of
27.8 + 3.19 %. They did not also differ statistically from the weakly stained sperms
for non-specific esterase in the whole non-washed specimens exarnined after four hours
of incubation { P <0.05] (Table 50).

Sperms with a negative reaction ranged from 28% to 40 % with a mean value
of 33.2 + 3.97 %. They were significantly more than the negatively stained sperms
for non-specific esterase in the whole non-washed specimens examined after four hours

of incubation [ P < 0.05 ] (Table 50).

e. Specimens examined after eight hours:

No difference was noticed as regards the sites of reaction. Anyhow, the
percentage of spermatozoa giving a strong reaction ranged from 1% to 13 % with a
mean value of 7.4 + 3.81 %. It was significantly less than that of the strongly stained
sperms for non-specific esterase in the whole non-washed specimens examined after

eight hours of incubation { P <0.05 ] (Table 50).

Those with a moderate reaction ranged from 15% to 32 % with a mean value
of 21.9 + 5.17 %. They did not differ statistically from the moderately stained sperms
for non-specific esterase in the whole non-washed specimens examined after eight

hours of incubation] P < 0.05] (Table 50).

Weakly stained sperms ranged from 20% to 33 % with a mean value of

25.9 + 4.46 %. They did not also differ statistically from the weakly stained sperms




“or non-specific esterase in the whole non-washed specimens examined after eight

nours of incubation [ P < 0.05] (Table 50).

Sperms with a negative reaction ranged from 38% to 50 % with a mean value
of 44.8 + 4.08 %. They were highly significantly more than the negatively stained
sperms for non-specific esterase in the whole non-washed specimens examined after

eight hours of incubation [ P < 0.001 ] (Table 50).

A highly significantly negative correlation was found between the percent of the
strongly stained sperms for non-specific esterase in the washed specimens and the
period of incubation [ r = - 0.837; P <0.001 ]. This means that the percent of such

strongly stained sperms decreased with time.

A highly significantly negative correlation was found between the percent of the
moderately stained sperms for non-specific esterase in the washed specimens and the
period of incubation [ r = - 0.444; P <(0.001 ]. This means that the percent of such
moderately stained sperms decreased with time.

A highly significantly positive correlation was found between the percent of the
weakly stained sperms for non-specific esterase in the washed specimens and the
period of incubation [ r = 0.493; P <(0.001 ]. This means that the percent of such

weakly stained sperms increased with time.

A highly significantly positive comrelation was found between the percent of the
negatively stained sperms for non-specific esterase in the washed specimens and the
period of incubation [ r = 0.910; P < 0.001 ]. This means that the percent of such

negatively stained sperms increased with time.

(3) Washed specimens to which calcium was added: (Table 51).
a. Immediately examined specimens:

A positive non-specific esterase reaction was also observed in the equatorial
segment, post-acrosomal region, mid-piece and tail. The percentage of spermatozoa

giving a strong reaction ranged from 23% 1o 34 % with a mean value of

174
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Tale (507: Showing tha oercentage of eperss with different grades of nan-specfic esterase in the wshed specimens to which calcius s added,
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++ = Btrong reaction ++ = Moderate reaction + = Neak reaction - - = negative raaction

Table (52): Showing the comparison between the non-specific estrase
‘rmaction in the sparms of washed sSpecimans and washed
spacimens to which calcium. was added. ’

Type of |Time of Washed Wwashed | Bignific=| "
Reaction. |lIncuba-| Specimens. Specimens | t P . .ance., |
tion. + Calcium ' : '
" Strong _ : |
reaction 0 0.0 * 6.06 |27.5 £ 3.656 [1.117 |<0.05 -
1 hour |32.2 £ 6.12 [29.0 = 7.20 |1.071 |<0.05 -
2 hours|23.9 * 5,20 [25.0 % S5.64 (0.454 [<0.05 -
4 hours|14.9 * 5.93 {12.3 % 2,98 |1.238 |<0.05 -
8 hours| 7.4 = 3.8t 6.3 * 4.37 0.600 }<0.05 -
fogerise 0 32.0 * 5.96 |37.0 = 4,47 |1.697 [<0.05 -
1 hour |29.2 * 6.29 [33.3 = 6.2 1.468 }<€0.05 -
2 hours|22.0 £ 6.06 |24.5 = 4,65 |1.036 [<0.05 -
4 houra|24.1 £ 5.26 |27.3 £ 7.41 1.114 [<0.05 -
8 hours|21.9 = 5.17 {22.9 = 4.77 {0.449 [<0.05 -
red2%son o  liB.6 £ 5.50 [19.3 = 3.68 [0.924 {<0.05 -
! hour [18.4 = 4.86 {19.0 % 3,53" [0.316 |<0.05 -
2 hours|25.6 = 3.72 |25.4 * 2.80 |0.136 |<0.05 -
4 hours|27.8 + 3.19 130.3 +'5.33 {1.272 [<0.05 -
5 hourst25.9 + 4.46 [28.9 = 2.60 [1.838 |<0.05 -
No reaction ¢ 19.4 = 4,17 |16.2 £ 4.64 |[1.623 |<0.05 -
1 hour |20.2 = 4.57 [18.7 £ 6.38 }0.605 |<0.05 -
2 mours|28.5 + 3.47 {25.1 * 4.84 {1.805 |<0.05 | =~ -~
4 hourst33.2 * 3.97 {30.1 % 4.63 |1.608 [<0.05 -
g nourslaa.8 £ 4.08 |41.9 * 5.36 [1.361 |<0.05 | -

- = insignificant
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27.5 + 3.66 %. It did not differ statistically from that of the strongly stained sperms

in the immediately examined washed specimens { P < 0.05 ] (Table 52).

Those with a moderate reaction ranged from 30% to 44 % with a mean value
of 37 + 4.47 %. They did not differ statistically from the moderately stained sperms
for non-specific esterase in the immediately examined washed specimens { P < (.05}
(Table 52).

Weakly stained sperms ranged from 14% to 25 % with a mean value of
19.3 + 3.68 %. They did not also differ statistically from the weakly stained sperms
for non-specific esterase in the immediately examined washed specimens [ P < 0.05 ]
(Table 52).

Sperms with a negative reaction ranged from 9% to 23 % with a mean value
of 16.2 + 4.64 %. They did not also differ statistically from the negatively stained
sperms for non-specific esterase in the immediately examined washed specimens

[ P<0.05) (Table 52).

b. Specimens examined after one hour:

Similar locations of non-specific esterase reaction were noticed. The percentage
of spermatozoa giving a strong reaction ranged from 20% to 41 % with a mean value
of 29 +7.2 %. This did not differ statistically from that of the strongly stained
sperms in the washed specimens examined after one hour of incubation [ P < 0.05]
(Table 52).

Moderately stained sperms ranged from 26% to 45 % with a mean value of
33.3 + 6.2 %. They did not differ statistically from the moderately stained sperms for
non-specific esterase in the washed specimens examined after one hour of incubation

[P<0.05] (Table52).

Those with a weak reaction ranged from 14% to 25 % with a mean value of

19 + 3.53 %. They did not also differ statistically from the weakly stained sperms for
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non-specific esterase in the washed specimens examined after one hour of incubation

[ P<0.05] (Table 52).

Sperms with a negative reaction ranged from 9% to 27 % with a mean value
of 18.7 + 6.38 %. They did not aiso differ statistically from the negatively stained
sperms for non-specific esterase in the washed specimens examined after one hour of

incubation [ P < 0.05 ] (Table 52).

c. Specimens examined after two hours:

Also, the equatorial segment, post-acrosomal region, mid-piece and tail were
the sites of positive reaction. The percentage of spermatozoa giving a strong reaction
ranged from 18% to 33 % with a mean value of 25+ 5.64 %. Also, it did not differ
statistically from that of the strongly stained sperms for non-specific esterase in the

washed spécimens examined after two hours of incubation [ P < 0.05 ] (Table 52).

Those with a moderate reaction ranged from 18% to 31 % with a mean value
of 24.5 + 4.65 %. They did not differ statistically from the moderately stained sperms
for non-specific esterase in the washed specimens examined after two hours of

incubation [ P < 0.05] (Table 52).

Sperms with a weak reaction ranged from 21% to 29 % with a mean value of
25.4+ 2.8 %. They did not also differ statistically from the weakly stained sperms
for non-specific esterase in the washed specimens examined after two hours of

incubation [ P <0.05] (Table 52).

Sperms with a negative reaction ranged from 18% to 33 % with a mean value
of 25.1 + 4.84 %. This did not differ statistically from that of negatively stained
sperms for non-specific esterase in the washed specimens éxamined after two hours of

incubation [ P <0.05 ] (Table 52).

d. Specimens examined after four hours:

A positive non-specific esterase reaction was also observed in the equatorial

segment, post-acrosomal region, mid-piece and tail. The percentage of spermatozoa
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giving a strong reaction ranged from 8% to 17 % with a mean value of
12.3 + 2.98 %. They did not differ statistically from the strongly stained sperms in

the washed specimens examined after four hours of incubation [ P <0.05 ]
{Table 52).

Moderately stained sperms ranged from 17% to 37 % with a mean value of
27.3 £ 7.41 %. They did not differ statistically from the moderately stained sperms
for non-specific esterase in the washed specimens examined after four hours of

incubation [ P<0.05] (Table 52).

Those with a weak reaction ranged from 22% to 39 % with a mean value of
30.3 + 5.33 %. They did not also differ statistically from the weakly stained sperms
for non-specific esterase in the washed specimens examined after four hours of

incubation [ P < 0.05] (Table 52).

Sperms with a negative reaction ranged from 24% to 37 % with a mean value
of 30.1 + 4.63 %. Also, they did not differ statistically from the negatively stained
sperms for non-specific esterase in the washed specimens examined after four hours of
incubation [ P < 0.05 ] (Table 52).

¢. Specimens examined after eight hours:

No difference was noticed as regards the sites of non-specific esterase reaction.
The percentage of spermatozoa giving a strong reaction ranged from 1% to 12 % with
a mean value of 6.3 £4.37 %. It did not differ statistically from that of the strongly
stained sperms for in the washed specimens examined after eight hours of incubation
[P <0.05 ] (Table 52).

Those witl{ a moderate reaction ranged from 17% to 30 % with a mean value
of 22.9 + 4.77 %. Theéy did not differ statistically from the moderately stained sperms
for non-specific esterase in the washed specimens examined after eight hours of

incubation [ P < 0.05] (Table 52).
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Weakly stained sperms ranged from 25% to 33 % with a mean value of
8.9 + 2.6 %. They did not also differ statistically from the weakly stained sperms
for non-specific esterase in the washed specimens examined after eight hours of

incubation [ P < 0.05] (Table 52).

Sperms with a negative reaction ranged from 35% to 51 % with a mean value
of 41.9 + 5.36 %. They did not differ statistically from the negatively stained sperms
for non-specific esterase in the washed specimens examined after eight hours of

incubation [ P < 0.05 ] (Table 52).

A highly significantly negative correlation was found between the percent of the
strongly stained sperms for non-specific esterase in the washed specimens to which
calcium was added and the period of incubation [ r = - 0.843; P <0.001 ]. This

means that the percent of such strongly stained sperms decreased with time.

A highly significantly negative correlation was found between the percent of the
moderately stained sperms for non-specific esterase in the washed specimens to which
calcium was added and the period of incubation [ r = - 0.565; P <0.001 ]. This

means that the percent of such moderately stained sperms decreased with time.

A highly significantly positive correlation was found between the percent of the
weakly stained sperms for non-specific esterase in the washed specimens to which
calcium was added and the period of incubation [ r = 0.463; P < 0.001 ]. This means

that the percent of such weakly stained sperms increased with time.

A highly significantly positive correlation was found between the percent of the
negatively stained sperms for non-specific esterase in the washed specimens to which
calcium was added and the period of incubation [ r = 0.873; P < 0.001 ]. This means

that the percent of such negatively stained sperms increased with time.
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i4) Washed specimens to which ascorbic acid was added: (Table 53)
2. Immediately examined specimens:

A positive non-specific esterase reaction was also observed in the equatorial
segment, post-acrosomal region, mid-piece and tail. The percentage of spermatozoa
giving a strong reaction ranged from 19% to 40 % with a mean value of
28.9 + 6.81 %. It did not differ statistically from that of the strongly stained sperms

in the immediately examined washed specimens { P < 0.05 ] (Table 54).

Those with a moderate reaction ranged from 22% to 44 % with a mean value
of 33.2 + 7.18 %. They did not differ statistically from the moderately stained sperms
for non-specific esterase in the immediately examined washed specimens [ P <0.05 }
(Table 54).

Weakly stained sperms ranged from 10% to 25 % with a mean value of
17.2 + 5.07 %. They did not also differ statistically from the weakly stained sperms
for non-specific esterase in the washed specimens immediately examined [ P <0.05 ]
(Table 54).

Sperms with a negative reaction ranged from 13% to 28 % with a mean value
of 20.7 + 5.27 %. They did not also differ statistically from the negatively stained

sperms for non-specific esterase in the immediately examined washed specimens

{ P<0.05 ] (Table 54).

b. Specimens examined after one hour:

A similar reaction was noticed in the equatorial segment, post-acrosomal region,
mid-piece and tail. The percentage of spermatozoa giving a strong reaction ranged from
15% to 38 % with a mean value of 29.1 £7.23 %. Also, this did not differ
statistically from that of the strongly stained sperms for rion-specific esterase in the

washed specimens examined after one hour of incubation [ P < 0.05 ] (Table 54).

Moderately stained sperms ranged from 23% to 40 % with a mean value of

31+ 6.25‘ %. They did not differ statistically from the moderately stained sperms for
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speciaens to which ascorbic
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Table (54):t Showing the comparison between the non-spacific estrase
reaction in the sperms of washed spscimens and. washed
specimens to which ascorblc acld was added.
Type of Tima of Wwashed Washed gignific-
Reaction. Incuba-| Specimans. S8pacimens: + . t ] ance.
tion. Ascorbic Aclid
~252978n o 30.0 + 6.06 |28.9 + 6.81 |0.382 |<0.05 -
‘1 hour 32.2 £ 6.12 [29.1 £ 7.23 1.034 140,03 -
2 hours{23.9 * 5.20 {27.0 £ 8.39 |0.993 1<0.05 -
4 hours|1a.9 * 5.93 |21.5 = 6,40 |2.392 <0.05 +
8 hourst 7.4 = 3.81 [11.6 = 3.75 |2.486 <0,05 +
Pegetish 0 32.0 £ 5.96 |33.2 £ 7.18 |0.407 [<0.05 -
1 hour 129.2 = 6.29 |[31.0 = 6.25 0.642 [<0.08 -
2 nours|22.0 * 6.06 |25.1 £ 9.09 0.898 <0.03 -
4 hours|24.1 = S,26 |28.1 = 7.17 1.422 }<0,05 -
8 hoursl2t.9 + 5.17 |18.4 £ 5.93 {1.407 |<0.05 -
reaction ) 18.6 * 5.50 [17.2 % 5.07 |0.653 |<0.05 -
1 hour |18.4 * 4.86 |17.8 £ 4.3%9 [0.290 [<0.05 -
2 hours)25.6 £ 3.72 |23.0 = 3.16 |1.685 |<0.0S -
2 nours|27.8 = 3.19 {22.9 * 5,04 |2.597 [<0.05 +
8 hours|25.9 * 4.46 |32.6 ¢ 5.80 12.897 [<0.05 +
No reaction o 19.4 + 4,17 [20.7 = 5.27 0.612 <0.05 -
1 hour |20.2 £ 4.57 {22.1 % 5.43 |0.847 ]<0.05 -
2 nours|28.5 = 3.47 |24.9 + 4,23 12.081 <0.05 -
4 hoursl33.2 * 3.97 |27.5 £ 4.97 |2.834 |<0.05 +
8 hoursi44.8 £ 4,08 [37.4 =% .44 {3.442 |<€0.03 +

+ = sfgnificant

non-significant
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non-specific esterase in the washed specimens examined after one hour of incubation

[P <0.05] (Table 54).

Those with a weak reaction ranged from 12% to 24 % with a mean value of
17.8 + 4.39 %. They did not also differ statistically from the weakly stained sperms
for non-specific esterase in the washed specimens examined after one hour of

incubation { P < 0.05] (Table 54).

Sperms with a negative reaction ranged from 15% to 30 % with a mean value
of 22.1 + 5.43 %. They did not differ statistically from the negatively stained sperms
for non-specific esterase in the washed specimens examined after one hour of

incubation [ P < 0.05 ] (Table 54).

c. Specimens examined after two hours:

Similar locations of non-specific esterase reaction were noticed. The percentage
of spermatozoa giving a strong reaction ranged from 17% to 38 % with a mean value
of 27 + 8.39 %. Also, it did not differ statistically from that of the swrongly stained
sperms for non-specific esterase in the washed specimens examined after two hours of

incubation [ P < 0.05] (Table 54).

Those with a moderate reaction ranged from 15% to 39 % with a mean value
of 25.1 + 9.09 %. They did not differ statistically from the moderately stained sperms
for non-specific esterase in the washed specimens examined after two hours of

incubation [ P <0.05] (Table 54).

Sperms with a weak reaction ranged from 18% to 27 % with a mean value of
23 +3.16 %. They did not also differ statistically from the weakly stained sperms for
non-specific esfcra_sc in the washed specimens examined after two hours of incubation
[P <0.05] (Table54).

Sperms with a negative reaction ranged from 19% to 31 % with a mean value

of 249 £4.23 %. They did not differ Statistically from the negatively stained sperms
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for non-specific esterase in the washed specimens examined after two hours of

incubation | P < 0.05 ] (Table 54).

d. Specimens examined after four hours:

Also, the equatorial segment, post-acrosomal region, mid-piece and tail were
the sites of positive non-specific esterase reaction. The percentage of spermatozoa
giving a strong reaction ranged from 14% to 32 % with a mean value of
21.5 + 6.4 %. This was significantly more than that of the strongly stained sperms
for in the washed specimens examined after four hours of incubation [ P <0.05 ]
(Table 54).

Moderately stained sperms ranged from 17% to 38 % with a mean value of
28.1 +7.17 %. They did not differ statistically from the moderately stained sperms
for non-specific esterase in the washed specimens examined after four hours of

incubation [ P < 0.05] (Table 54).

Those with a weak reaction ranged from 15% to 31 % with a mean value of
22.9 + 5.04 %. They were significantly less than that of the weakly stained sperms
for non-specific esterase in the washed specimens examined after four hours of

incubation [ P < 0.05 ] (Table 54).

Sperms with a negative reaction ranged from 20% to 35 % with a mean value
of 27.5 + 4.97 %. This was significantly less than that of negatively stained sperms
for non-specific esterase in the washed specimens examined after four hours of

incubation | P < 0.05 ] (Table 54).

e. Specimens examined after eight hours:

No difference was noticed as regards the site of reaction. Anyhow, the
percentage of spermatozoa giving a strong reaction ranged from 6% to 16 % with a
mean value of 11.6 +3.75 %. It was significantly more than that of the strongly
stained sperms for non-specific esterase in the washed specimens examined after eight

hours of incubation [ P < 0.05 ] (Table 54).
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Those with a moderate reaction ranged from 9% to 27 % with a mean value of
18.4 + 5.93 %. They did not differ statistically from the moderately stained sperms
for non-specific esterase in the washed specimens examined after eight hours of

incubation | P < 0.05} (Table 54).

Weakly stained sperms ranged from 24% to 40 % with a mean value of
32.6 + 5.8 %. They were significantly more than that of the weakly stained sperms
for non-specific esterase in the washed specimens examined after eight hours of

incubation [ P < 0.05 ] (Table 54).

Sperms with a negative reaction ranged from 29% to0 45 % with a mean value
of 37.4 + 5.44 %. They were significantly less than the negatively stained sperms for
non-specific esterase in the washed specimens examined after eight hours of incubation
[ P<0.05 ] (Table 54).

A highly significantly negative correlation was found between the percent of the
strongly stained sperms for non-specific esterase in the washed specimens to which
ascorbic acid was added and the period of incubation [ r = - 0.713; P <0.001 ]. This

means that the percent of such strongly stained sperms decreased with time.

A highly significantly negative correlation was found between the percent of the
moderately stained sperms for non-specific esterase in the washed specimens to which
ascorbic acid was added and the period of incubation [ r = - 0.550; P < 0.001 ]. This

means that the percent of such moderately stained sperms decreased with time.

A highly significantly positive correlation was found between the percent of the
weakly stained sperms for non-specific esterase in the washed specimens to which
ascorbic acid was added and the period of incubation [ r= 0.750; P < 0.001 ]. This

means that the percent of such weakly stained sperms increased with time.

A highly significantly positive correlation was found between the percent of the

negatively stained sperms for non-specific esterase in the washed specimens to which
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ascorbic acid was added and the period of incubation [ r = 0.771; P <0.001 ]. This

means that the percent of such negatively stained sperms increased with time.

(B) SPLIT EJACULATE SPECIMENS:
(1) First split fraction specimens: (Table 53)

a. Immediately examined specimens:

Also, the equatorial segment, post-acrosomal region, mid-piece and tail were
sites of positive non-specific esterase reaction. The percentage of spermatozoa giving a
strong reaction ranged from 22% to 42 % with a mean value of 31.2+6.97 %.
They did not differ statistically from the strongly stained sperms in the whole

non-washed specimens examined immediately [ P < 0.05 ] (Table 56).

Moderately stained sperms ranged from 25% to 49 % with a mean value of
35.7 + 7.76 %. They did not differ statistically from the moderately stained sperms

for non-specific esterase in the immediately examined whole non-washed specimens

[P <0.05] (Table 56).

Those with a weak reaction ranged from 13% to 23 % with a mean value of
18.7 + 3.5 %. They did not also differ statistically from the weakly stained sperms
for non-specific esterase in the immediately examined whole non-washed spe(ﬁimcns

[ P<0.05] (Table 56).

Sperms with a negative reaction ranged from 10% to 18 % with a mean value
of 14.4 +2.8 %. They did not also differ statistically from the negatively stained
sperms for non-specific esterase in the whole non-washed specimens examined

immediately [ P <0.05 ] (Table 56).

b. Specimens examined after one hour:

No difference ‘was noticed as regards the sites of non—speciﬁé esterase reaction.
Anyhow, the percentage of spermatozoa giving a strong reaction ranged from
24% to 42 % with a mean value of 32.9 £ 6.3 %. It did not differ statistically from
that of thé strongly stained sperms in the whole non-washed specimens examined after

one hour of incubation [ P < 0.05 ] (Table 56).
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Table (S56): Showing the comparison between the non-speclfic esgstrase
reaction in the sperms oOFf whole non-washed and first aplit
fraction specimens. '
Tvpe of Time of{ whole ndn-H ]F1r§t'Bp1{£“ ' ' S;qﬁf#i¢?
Reaction. | Incuba- washed Spacimens. t D anca..
tion, Specimens.
Strong ' ' .
reaction o 32.0 £ 6£.58 |31.2 £.6.97 |0.264 |<0.05 -
1 hour |30.84 + 4,99 32,9 * 6.30 10.984 |<0.05 -
2 hourslz2s.6 £ 2.95 |28.8 * 3.46 |2.226 <0.05 +
4 hoursl20.3 * 5,21 [25.1 % 4.70 |2.164 [<0.05 +
8 hnoursll12.8 £ 4.52 [17.1 = 3.90 [2.27% Q.05 +
7892v35% 0 35.8 + 7.46 |35.7 & 7.76 {0.029 {<0.05 -
] hour 128.6 * B8.15 26.4 * 5,85 0.693 <0.035 -
2 hours|24.1 = 7.19 |26.5 % 4.95 0.870 [<0,05 -
4 hours|27.5 = 5.28 |24,9 £ 7.33 |0.894 [<0.05 -
& hoursl21.0 £ 8,18 117.9 * 6£.33 (0.948 0,05 -
redetion ) 15.3 + 4.30 |18.7 + 3.50 |1.941 |<0.05 -
! hour [18.3 t 4,42 |21.4 = 5.44 |1.395 |<0.0S -
2 hoursl25.9 £ 2.33 124.0 = 3.59 1.404 1<0.,05 -
4 hours{24.6 £ 5.08 [27.8 £,3.12 |1.697 |<0,05 -
8 hoursl22.0 + 3.83 |32.4 £ 3.81 1.991 <0.05 -
‘No reaction o 16.92 = 3.31 14.4 = 2.80 {1.823 1<0.05 -
i hour |22.7 £ 6.85 19.3 * 4,19 1.339 <0.05 -
12 hours|24.4 + 6.93 |20.7 * 2.50 |1.588 |<0.05 -
4 hours|27.6 £ 4.58 }22.2 * 4,69 2.608 1<0.05 +
8 hoursl37.2 * 4.52 |32.6 = 3,86 |2.447 ]<0.05 . =

+ = majgnificant

- = non-significant
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Those with a moderate reaction ranged from 17% to 35 % with a mean value
of 26.4 + 5.85 %. They did not differ statistically from the moderately stained sperms
for non-specific esterase in the whole non-washed specimens examined after one hour

of incubation { P < 0.05} (Table 56).

Weakly stained sperms ranged from 12% to 28 % with a mean value of
21.4 + 5.46 %. They did not also differ statistically from the weakly stained sperms
" for non-specific esterase in the whole non-washed specimens examined after one hour

of incubation [ P < (.05 ] (Table 56).

Sperms with a negative reaction ranged from 13% to 26 % with a mean value
of 19.3 + 4.19 %. They did not differ statistically from the negatively stained sperms
for non-specific esterase in the whole non-washed specimens examined after one hour

of incubation | P < 0.05 ] (Table 56).

c¢. Specimens examined after two hours:

Similar locations of non-specific esterase reaction were noticed. The percentage
of spermatozoa giving a strong reaction ranged from 24% to 33 % with a mean value
of 28.8 + 3.46 %. It was significantly more than that of the strongly stained sperms
in the whole non-washed specimens examined after two hours of incubation
{ P<0.05 ] (Table 56).

Those with a moderate reaction ranged from 18% to 34 % with a mean value
of 26.5 + 4.95 %. They did not differ statistically from the moderately stained sperms
for non-specific esterase in the whole non-washed specimens examined after two hours

of incubation [ P < 0.05 ] (Table 56).

Sperms with a weak reaction ranged from 19% to 29 % with a mean value of
24 + 3.59 %. They did not also differ statistically from the weakly stained sperms for
non-specific esterase in the whole non-washed specimens examined after two hours of

incubation [ P < 0.05] (Table 56).
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Sperms with a negative reaction ranged from 17% to 25 % with a mean value
of 20.7 + 2.5 %. This did not differ significantly from that of the negatively stained
sperms for non-specific esterase in the whole non-washed specimens examined after

two hours of incubation [ P < 0.05 ] (Table 56).

d. Specimens examined after four hours:

A positive non-specific esterase reaction was also observed in the equatorial
segment, post-acrosomal region, mid-piece and tail. The percentage of spermatozoa
giving a strong reaction ranged from 18% to 32 % with a mean value of
25.1 + 4.7 %. It was significantly more than that of the strongly stained sperms in the
whole non-washed specimens examined after four hours of incubation [ P < 0.05 ]
(Table 56).

Those with a moderate reaction ranged from 13% to 34 % with a mean value
of 24.9 +7.53 %. They did not differ statistically from the moderately stained sperms
for non-specific esterase in the whole non-washed specimens examined after four hours

of incubation [ P <0.051 (Table 56).

Weakly stained sperms ranged from 23% to 32 % with a mean value of
27.8 + 3.12 %. They did not also differ statistically from the weakly stained sperms
for non-specific esterase in the whole non-washed specimens examined after four hours

of incubation [ P <0.05 ] (Table 56).

Sperms with a negative reaction ranged from 17% to 30 % with a mean value
of 22.2 + 4.69 %. they was significantly less than the negatively stained sperms for
non-specific esterase in the whole non-washed specimens examined after four hours of

incubation [ P <0.05 ] (Table 56).

e. Specimens examined after eight hours;

No difference was noticed as regards the sites of non-specific esterase reaction.
Anyhow, the percentage of spermatozoa giving a strong reaction ranged from

12% to 23 % with a mean value of 17.1 % 3.9 %. It was significantly more than
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that of the strongly stained sperms in the whole non-washed specimens examined after

eight hours of incubation { P <0.05 ] (Table 56).

Those with a moderate reaction ranged from 8% to 25 % with a mean value of
17.9 + 6.33 %. They did not differ statistically from the moderately stained sperms
for non-specific esterase in the whole non-washed specimens examined after eight

hours of incubation [ P < 0.05] (Table 56).

Weakly stained sperms ranged from 28% to 39 % with a mean value of
32.4 + 3.81 %. They did not also differ statistically from the weakly stained sperms
for non-specific esterase in the whole non-washed specimens examined after eight

hours of incubation [ P < 0.05 ] (Table 56).

Sperms with a negative reaction ranged from 27% to 38 % with a mean value
of 32.6 % 3.86 %. They were significantly less than the negatively stained sperms for
non-specific esterase in the whole non-washed specimens examined after eight hours of

incubation [ P < 0.05 ] (Table 56).

A highly significantly negative correlation was found between the percent of the
strongly stained sperms for non-specific esterase in the first split fraction specimens
and the period of incubation { r = - 0.832; P < 0.001 }. This means that the percent of

such strongly stained sperms decreased with time.

A highly significantly negative correlation was found between the percent of the
moderately stained sperms for non-specific esterase in the first split fraction specimens
and the period of incubation [ r = - 0.604; P <0.001 ]. This means that the percent of

such moderately stained sperms decreased with time.

A highly significantly positive correlation was found between the percent of the
weakly stained sperms for non-specific esterase in the first split fraction specimens and
the period of incubation [ r =0.773; P <0.001 ). This means that the percent of such

weakly stained sperms increased with time.
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A highly significantly positive correlation was found between the percent of the
negatively stained sperms for non-specific esterase in the first split fraction specimens
and the period of incubation [ 1 = 0.843; P <0.001 ]. This means that the percent of

such negatively stained sperms increased with time.

(2) First split fraction specimens to which ascorbic acid was added: -
(Table 57)

a. Immediately examined specimens;

A positive non-specific esterase reaction was also observed in the equatorial
segment, post-acrosomal region, mid-piece and tail. The percentage of spermatozoa
giving a strong reaction ranged from 21% to 37 % with a mean value of
28 7 + 5.46 %. It did not differ statistically from that of the strongly stained sperms

in the immediately examined first split fraction specimens [ P <0.05] (Table 58).

Those with a moderate reaction ranged from 22% to 46 % with a mean value
of 33.9 + 7.99 %. They did not differ statisticaily from the moderately stained sperms
for non-specific esterase in the immediately examined first split fraction specimens

{ P <0.05] (Table 38).

Weakly stained sperms ranged from 16% 1o 28 % with a mean value of
21.3 + 3.83 %. They did not also differ statistically from the weakly stained sperms
for non-specific esterase in the immediately examined first split fraction specimens

[P <0.05] (Table 58).

Sperms with a negative reaction ranged from 7% to 27 % with a mean value
of 16.1 + 6.94 %. They did not also differ statistically from the negatively stained
sperms for non-specific esterase in the immediately examined first split fraction

specimens [ P < 0.05 ] (Table 58).

b. Specimens examined after one hour:

A similar non-specific esterase reaction was noticed in the equatorial segment,
post-acrosomal region, mid-piece and tail. The percentage of spermatozoa giving a

strong reaction ranged from 22% to 42 % with a mean value of 30.3+6.22 %.
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‘api (5T)z Bhowing the percentage of sperms with different grades of non-spectfic esterase reaction in the first split fraction speclaens Lo

Miich ascoriire I WS aoded.

M[ laaodiate Nn.ofl I hour »o.ufr 2 hours Nu.ufl 4 hours No.oFI 9 hours
:i;IQ_" + [ - i:iec (23 + - ‘ii::ig‘:t +H + - E{:Eglnr r; + - E::tglﬂi ++ + -
$ 12 % B 7l o winiy v v B i1H% U ¥ Xl ixs U un AN
sl 3 a0 s |2 [ won w iR oW o wleim w2 B |28 A7 2N S O
T3 i 242327&33212521?3252728208328371817?32316273
32#431815&425362‘2!7743?20162784252029259!25202530
53140227552229'242&75313420!5853!2!2223?530!73023
S |7 B A4 1 | |AB N B Wlmin % R O$(®%i 2 v niw | 2 20 U
572&1519leISlMHl2772935|918872?2621189729[8272&
SB302314682339152379332222238836132422-9'818282133
3352217265?42182&147935332!11892434231999223%2225
925381&2010342022247025203024803129261410019331929
e 1787 319 21,3 16.0jMean |30.3 8.6 22,7 18.4|Mean X9 8.0 233 16.81Mean 18,5 5.1 5.0 2.4Mean |2, BA B4 B
8L [5.4 7.9 3.63 6.96[8.0. 16.22 112 3.20 5.2718.0. |4.51 &.18 5,36 6.07(8.D, [4.09 &.359 3.40 4.55]8.D. 4,65 4,50 181 3.8|
4+ = §trong reaction + = Moderate reaction + = ¥eak reaction - = pagative reaction
Table (58): Showing the compariscon Dbetween the non—speciric estrase
reaction in the sperms of rirst split rraction speécimens and
£flrst split  Fractlon specimens to which ascorbic acld was
added.
Type of Time of|First Split |First Split Signific-
Reaction. |Incuba-| Fractien Fractions + T P ance.
tion. {Specimens. Ascorbic Acic
Strong
reaction 0 31.2 +6.97 128.7 + 5.46 |0.893 [<0.05 -
1 heur |32.9 = 6.30 §{30.3 £ 6.22 |0.929 }<0.05 -
2 hours|28.8 = 3.46 |29.9 £ 4.50 10,612 [<0.05 -
4 hours|25.1 = 4.70 |28.5 £ 4,0% |1.726 {<0.03 -
8 hours|17.1 = 3.90 |22.6 = 4.65 }12.867 [<0.05 +
#2deriss 0 35.7 + 7.76 {33.9 + 7.99 |0.511 |<0.05 -
1 hour {26.4 + 5.85 [28.6 = 7.12 }0.755 |<0.05 ~
2 hours!26.5 + 4.95 [28.0 £ 6.18 (0,599 }<0.03 -
4 hourslza.9 + 7.53 |25.1 = 6.59 [0.063 |<0.03 -
8 hours|17.9 + 6.33 [25.4 £ 6.90 |2.533 [<0.05 +
red2¥ion o  lws.7 +3.50 |21.3 &£ 3,835 (1.585 }c0.05 -
1 hour {21.4 + 5.46 |22.7 £.3.20 [0.650 {<0.03 -
2 hours|24.0 ¢ 3.59 t23.3 + 5.36 |0.343 |<0.05 -
4 hours|l27.8 + 3.12 {25.0 = 3,40 [1.919 |<0.05 -
8 hours|3z.4 £ 3.81L |23.4 + 3.B1 |5.287 [<«0.001 +++
No reaction 0 14.4 + 2,80 |16,1 £ 6.94 10.719 1<0.05 -
1 hour |19.3 = 4.19 [18.4 £ 5.27 |0.422 |<0.03 -
2 hours|20.7 =+ 2.50 [18.8 + 6.07 |0.915 |<0.05 -
4 hours|22.2 * 4.69 21.4 + 4.55 |0.387 {<0.05 -
8 hours|3z.6 =+ 3.86 |28.6 + 3,86 |2.315 [<0.05 +
t++ = highly significant + = significant - = non-significant
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Also, this did not differ statistically from that of the strongly stained sperms in the first
split fraction specimens examined after one hour of incubation [P <0.05 ]

{Table 58).

Moderately stained sperms ranged from 18% to 39 % with a mean value of
28.6 + 7.12 %. They did not differ statistically from the moderately stained sperms
for non-specific esterase in the first split fraction specimens examined after one hour of

incubation [ P <0.05] (Tabie 58).

" Those with a weak reaction ranged from 15% to 26 % with a mean value of
22.7 + 3.2 %. They did not also differ statistically from the weakly stained sperms
for non-specific esterase in the first split fraction specimens examined after one hour of
incubation [ P <0.05 } (Table 58).

Sperms with a negative reaction ranged from 10% to 26 % with a mean value
of 18.4 + 5.27 %. They did not differ statistically from the negatively stained sperms
for non-specific esterase in the first split fraction specimens examined after one hour of
incubation [ P < 0.05 } (Table 58).

c. Specimens examnined after two hours:

Similar locations of reaction were noticed. The percentage of spermatozoa
giving a strong reaction ranged from 23% to 37 % with a mean value of
2909 + 4.51 %. Also, it did not differ statistically from that of the strongly stained
sperms for non-specific esterase in the first split fraction specimens examined after two

hours of incubation [ P < 0.05 ] (Table 58).

Those with a moderate non-specific esterase reaction ranged from
20% to 36 % with a-mean value of 28 £ 6.18 %. They did not differ statistically
from the moderately $tained sperms for non-specific esterase in the first split fraction

specimens examined after two hours of incubation [ P < 0.05 ] (Table 58).

Sperms with a weak reaction ranged from 16% to 32 % with a mean value of

23.3 + 5.36 %. They did not also differ statistically from the weakly stained sperms
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for non-specific esterase in the first split fraction specimens examined after two hours

of incubation [ P < 0.05] (Table 58).

Sperms with a negative reaction ranged from 9% to 27 % with a mean value
of 18.8 + 6.07 %. They did not differ statistically from the negatively stained sperms
for non-specific esterase in the first split fraction specimens examined after two hours

of incubation | P < 0.05 | (Table 53).

d. Specimens examined after four hours:

Also, the equatotial segment, post-acrosomal region, mid-piece and tail were
sites of positive non-specific esterase reaction. The percentage of spermatozoa giving a
strong reaction ranged from 23% to 36 % with a mean value of 28.5+4.09 %.
This did not differ statisticaily from that of the strongly stained sperms in the first split

fraction specimens examined after four hours of incubation [ P < 0.05 ] (Table 58).

Moderately stained sperms ranged from 17% to 37 % with a mean value of
25.1 + 6.59 %. They did not differ statistically from the moderately stained sperms
for non-specific esterase in the first split fraction specimens examined after four hours

of incubation [ P < 0.05] (Table 58).

- Those with a weak reaction ranged from 18% to 29 % with a mean value of
25+ 3.4 %. They did not also differ statisucally from the weakly stained sperms for
non-specific esterase in the first split fraction specimens examnined after four hours of

incubation [ P <0.05] (Table 38).

Sperms with a negative reaction ranged from 14% to 29 % with a mean value
of 21.4 £ 4.55 %. This did not also differ statistically from that of negatively stained
sperms for non-specific esterase in the first split fraction spécimcns examined after four

hours of incubation [ P < 0.05 ] (Table 58).

. Specimens examined after eight hours:

No difference was noticed as regards the sites of non-specific esterase reaction.

Anyhow, the percentage of spermatozoa giving a strong reaction ranged from
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17% to 30 % with a mean value of 22.6 + 4.65 %. It was significantly more than
that of the strongly stained sperms for non-specific esterase in the first split fraction

specimens examined after eight hours of incubation [ P < 0.05 ] (Table 58).

Those with a moderate reaction ranged from 16% to 33 % with a mean value
of 25.4 + 6.9 %. They were significantly more than that of the moderately stained
sperms for non-specific esterase in the first split fraction specimens examined after

eight hours of incubation [ P <0.05 ] (Table 58).

Weakly stained sperms ranged from 19% to 30 % with a mean value of
23.4 + 3.81 %. They were significantly less than that of the weakly stained sperms
for non-specific esterase in the first split fraction specimens examined after eight hours
of incubation [ P < 0.05 ] (Table 58).

Sperms with a negative reaction ranged from 23% to 34 % with a mean value
of 28.6 + 3.86 %. They were significantly less than the negatively stained sperms for
non-specific esterase in the first split fraction specimens examined after eight hours of
incubation [ P < 0.05 ] (Table 58).

A highly significantly negative correlation was found between the percent of the
strongly stained sperms for non-specific esterase in the first split fraction specimens to
which ascorbic acid was added and the period of incubation [ r=- 0.448; P < 0.001].

This means that the percent of such strongly stained sperms decreased with time.

A significantly negative correlation was found between the percent of the
moderately stained sperms for non-specific esterase in the first split fraction specimens
to which ascorbic acid was added and the period of incubation [ r = - 0.335; P <0.05].
This means that the percent of such moderately stained sperms decreased with time.

A non-significant positive correlation was found between the percent of the
weakly stained sperms for non-specific esterase in the first split fraction specimens to

which ascorbic acid was added and the period of incubation [ r=0.167; P <0.05 ].
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A highly significantly positive correlation was found between the percent of the
negatively stained sperms for non-specific esterase in the first splhit fraction specimens
to which ascorbic acid was added and the period of incubation [ r = 0.636; P < 0.0011].

This means that the percent of such negatively stained sperms increased with time.

(3) Second split fraction specimens: (Table 59)
a. Immediately examined specimens:

Also, the equatorial segment, post-acrosomal region, mid-piece and tail were
the sites of positive non-specific esterase reaction. The percentage of spermatozoa
giving a strong reaction ranged from 22% to 35 % with a mean value of
28 + 4.32 %. It did not differ statistically from the strongly stained sperms for
non-specific esterase in the immediately examined whole non-washed specimens

{ P<0.05 ] (Table 60).

Moderately stained sperms ranged from 28% to 50 % with a mean value of
38.6 = 7.43 %. They did not differ statistically from the moderately stained sperms
for non-specific esterase in the immediately examined whole non-washed specimens

[P<0.05] (Table 60).

Those with a weak reaction ranged from 13% to 21 % with a mean value of
18 +2.71 %. They did not also differ statistically from the weakly stained sperms for
non-specific esterase in the immediately examined whole non-washed specimens

[P <0.05] (Table 60).

Sperms with a negative reaction ranged from 9% to 23 % with a mean value
of 15.4 + 4.06 %. They did not differ statistically from the negatively stained sperms
for non-specific esterase in the whole non-washed specimens examined immediately
[ P <0.05 ] (Table 60). |

u

b. Specimens examined after one hour:
No difference was noticed as regards the sites of non-specific esterase reaction.
The percentage of spermatozoa giving a strong reaction ranged from 18% to 42 %

with a mean value of 28.5 + 8.28 %. It did not also differ statistically from that of the
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Tabie $59): SmoVIng the percentage of sperms with difierent grades of pop-speciric esterase reaction the second splIt [raction Speclaens.
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Table (60): Showing the comparison between the non-speciric estrase
reaction in the sperms of whole non-washed and second split
fraction specimens.

Tvpe of Time of{ Whole non- jSecond Split 'Signfflc?
Reaction, I ncuba- wWashad Fraction t o] ance,
tion. Specimens, Specimens.
Strong
reactlion ¢ 32.0 * 6.58 |28.0 £ 4,32 1.608&6 |<0.05 -
1 hour {30.4 = 4,99 {28.5 x 8,28 |0.622 {<0.03 -
2 hours|25.6 £ 2.95 [20.0 * 5.89 |2.689 [<0.05 +
4 nours|20.3 * 5.21 |14.8 £ 5.41 [2.316 |€0.05 -
8 . nours|12.8 £ 4,52 8.4 = 2.80 12,619 |<0.05 +
Yeserisa 0 35.8 % 7.46 |38.6 = 7.43 |0.831 [<0.05 -
] hour |28.6 * B8.15 |30.9 £ 7.1t |0.&72 <0.05 -
2 hours|24.1 = 7.19 |28.8 = 6.27 }1.559 [<0.05 -
4 hours{27.5 = 5.28 {24.7 £ 7.75 {0.945 [<0.05 -
8 hours{21.0 x 8.18 |17.2 = 5,57 |1.214 0,05 -
redction 0 15.3 + 4.30 [18.0 £ 2.71 [1.681 [<0.05 -
'] nour 118.3 * 4,42 [20.6 = 3.41 t1.303 [<0.05 -
2 hours{25.9 * 2.33 |23.0 = 4.5 |1.811 |<0.05 -
4 nours|24.6 * 5.08 |26.8 £ 2,66 |1.213 [<0.0S -
8 hours|29.0 £ 3.83 |32.4 = 5.48 [1.608 |<0.03 -
No reaction 1) 16.9 + 3.31 t1S5.4 = 4,06 {0,905 [<0.05 -
1 nour |22.7 = 6,85 [20.0 = 5.62 |0.964 {<0,.05 -
2 hoursli24.4 * 6.93 {28.2 + 5,31 |1.376 [<0.053 -
4 hoursi?7.4 T 4,58 |33.7 £ 3.27 3.431 <0.05 -
8 hours)|37.2 * 4.52 |42.0 * 4.97 |2.261 Q.05 +
+ = gignificant - = non-significant
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strongly stained sperms in the whole non-washed specimens examined after one hour

of incubation [ P < 0.05 ] (Table 60).

Those with a moderate reaction ranged from 20% to 44 % with a mean value
of 30.9 +7.11 %. They did not differ statistically from the moderately stained sperms
for non-specific esterase in the whole non-washed specimens examined after one hour

of incubation [ P < 0.05] (Table 60).

Weakly stained sperms ranged from 16% to 26 % with a mean value of
20.6 + 3.41 %. They did not also differ statistically from the weakly stained sperms
for non-specific esterase in the whole non-washed specimens examined after one hour

of incubation [ P < 0.05] (Table 60).

Sperms with a negative reaction ranged from 10% to 29 % with a mean value
of 20 + 5.62 %. They did not differ statistically from the negatively stained sperms
for non-specific esterase in the whole non-washed specimens examined after one hour

of incubation [ P < 0.05 ] (Table 60).

c. Specimens examined after two hours:

A positive reaction was also observed in the equatorial segment, post-acrosomal
region, ‘mid-picce and tail. The percentage of spermatozoa giving a strong reaction
ranged from 12% to 30 % with a mean value of 20 £ 5.89 %. It was significantly
less than that of the strongly stained sperms for non-specific esterase in the whole
non-washed specimens examined after two hours of incubation [ P <0.05 ]

(Table 60).

Those with a moderate reaction ranged from 17% to 35 % with a mean value
of 28.8 + 6.27 %. . They did not differ statistically from the moderately stained
sperms for non-specific esterase in the whole non-washed specimc.ns examined after

two hours of incubation [ P < 0.05] (Table 60).

Sperms with a weak reaction ranged from 16% to 29 % with a mean value of

23 + 4.5 %. They did not also differ statistically from the weakly stained sperms for
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non-specific esterase in the whole non-washed specimens examined after two hours of

incubation { P < 0.05] (Table 60).

Sperms with a negative reaction ranged from 21% to 37 % with a mean value
of 28.2 +5.31 %. This did not differ statistically from that of negatively stained
sperms for non-specific esterase in the whole non-washed specimens examined after

two hours of incubation | P < (.05 | (Table 60).

d. Specimens examined after four hours:

Similar locations of non-specific esterase reaction were noticed. The percentage
of spermatozoa giving a strong reaction ranged from 4% to 22 % with a mean value
of 14.8 £ 5.41 %. It was significantly less than that of the strongly stained sperms
for non-specific esterase in the whole non-washed specimens examined after four hours
of incubation [ P <0.05 ] (Table 60).

Those with a moderate reaction ranged from 15% to 36 % with a mean value
of 24.7 £7.75 %. They did not differ statistically from the moderately stained sperms
for non-specific esterase in the whole non-washed specimens examined after four hours

of incubation [ P <0.05] (Table 60).

Weakly stained sperms ranged from 23% to 31 % with a mean value of
26.8 & 2.66 %. They did not also differ statistically from the weakly stained sperms
for non-specific esterase in the whole non-washed specimens examined after four hours

of incubation [ P <0.05 ] (Table 60).

Sperms with a negative reaction ranged from 28% to 38 % with a mean value
of 33.7 £ 3.27 %. They was significantly more than the negatively stained sperms for
non-specific esterase in the whole non-washed specimens examined after four hours of

incubation [ P < 0.05 ] (Table 60).

e. Specimens examined after eight hours:

No difference was noticed as regards the sites of non-specific esterase reaction.

Anyhow, the percentage of spermatozoa giving a strong reaction ranged from
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4% to 12 % with a mean value of 8.4 2.8 %. It was significantly less than that of
the strongly stained sperms in the whole non-washed specimens examined after eight

hours of incubation | P < 0.05 | (Table 60).

Those with a moderate reaction ranged from 11% to 28 % with a mean value
of 17.2 £ 5.57 %. They did not differ statistically from the moderately stained sperms
for non-specific esterase in the whole non-washed specimens examined after eight

hours of incubation { P < 0.05 ] (Table 60).

Weakly stained sperms ranged from 24% to 41 % with a mean value of
32.4 + 5.48 %. They did not also differ statistically from the weakly stained sperms
for non-specific esterase in the whole non-washed specimens examined after eight

hours of incubation [ P < 0.05] (Table 60).

Sperms with a negative reaction ranged from 36% to 50 % with a mean value

- of 42 + 4.97 %. They were significantly more than the negatively stained sperms for

non-specific esterase in the whole non-washed specimens examined after eight hours of
incubation [ P <0.05 ] (Table 60).

A highly significantly negative correlation was found between the percent of the

~ strongly stained sperms for non-specific esterase in the second split fraction specimens

and the period of incubation | r = - 0.785; P <0.001 }. This means that the percent of

such strongly stained sperms decreased with time.

A highly significantly negative correlation was found between the percent of the
moderately stained sperms for non-specific esterase in the second split fraction
specimens and the period of incubation [ r=-0.704; P < 0.001 ). This means that the

percent of such mdderatcly stained sperms decreased with time.

A highly significantly positive correlation was found between the percent of the
negatively stained sperms for non-specific esterase in the second split fraction
specime:{s and the period of incubation [ r = 0.798; P < 0.001 ). This means that the

percent of such weakly stained sperms increased with time.
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A highly significantly positive correlation was found between the percent of the
negatively stained sperms for non-specific esterase in the second split fraction
specimens and the period of incubation [ r = 0.871; P < 0.001 ]. This means that the

percent of such negatively stained sperms increased with ume.

(4) Second split fraction specimens to which calcium was added:

(Table 61)

a. Immediately examined specimens:

A positive non-specific esterase reaction was also observed in the equatorial
segment, post-acrosomal region, mid-piece and tail. The percentage of spermatozoa
giving a strong reaction ranged from 22% to 40 % with a mean value of
3145.75 %. It did not differ statistically from the strongly stained sperms in the

" immediately examined second split fraction specimens { P<0.05] (Table 62).

Moderately stained sperms ranged from 24% to 44 % with a mean value of
33.9 + 6.98 %. They did not differ statistically from the moderately stained sperms
for non-specific esterase in the immediately examined second split fraction specimens

[ P<0.05] (Table 62).

Those with a weak reaction ranged from 13% to 22 % with a mean value of
17.2 + 3.12 %. They did not also differ statistically from the weakly stained sperms
for non-specific esterase in the immediately examined second split fraction specimens

[P<0.05] (Table 62).

Sperms with a negative reaction ranged from 14% to 22 % with a mean value
of 17.9 + 3.00 %. They did not differ statistically from the negatively stained sperms
for non-specific esterase in the second split fraction specimens examined immediately

{ P < 0.05 ] (Table 62).

b. Specimens examined after one hour:

A similar reaction was noticed in the equatorial segment, post-acrosomal region,

mid-piece and tail. The percentage of spermatozoa giving a strong reaction ranged from
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Table (62): Showing the compariscn between non-speciric estrase reaction
in the sperms of second split fraction specimens and second
" split fraction specimens to which calcium was added.

Type of |Time of{Second Split|Second Spitt ' 8ignific-
Reaction. Incuba- Fraction Fractions + t p ances,
tion. Specimens. Calcium.
Strong '
raeaction Q 28,0 * 4,32 |31.0 £ 5.75 1.318 [<0.03 - -
1 hour |28.5 * 8.28 |30.7 x 6.38 |0.666 <Q.03 -
2 hours|20.0 * 5.89 |21.6 % 4,43 0.6487 1<0.05 -
4 hoursfi4.B * 5.41 {11.3 = S5.93 |1.379 |<0.05 -
8 hours| 8.4 z 2.80 | 6.6 £ 4.43 [1.087 |<0.05 | -
nederisa o l38.6 = 7.43 |33.9 = 6.98 |1.458 |<0.05 | -
] Pour |30.9 * 7.11 |27.3 = 8.25 1.0486 [<0.08 C -
2 hours|?28.8 * 6.27 |{25.7 = 4.81 1.241 <0.035 -
4 nours|24.7 = 7.75 |27.1 = 8,95 [0.777 |<0.08 -
8 hoursti7.2 £ 5.57 {1B8.9 £ S.11 [0.711 [<0.05 -
ratetion o 18.0 = 2.71 |17.2 = 3.12 |0.612 <005 | -
1 hour |20.6 * 3.41 [19.3 £ 4,19 [0.781 |<0.05 1 -
2 hoursi23.0 = 4.5 [22.1 % 5.74 [0.391 |<0.05 -
4 hoursi26.8 £ 2.66 |26.7 £ 2.06 0.094 1€0.05 -
8 hours|32.4 = S.48 |[34.4 = 3.31 [0.988 [<0.03 -
No reactilon o 15.4 = 4,08 [17.9 = 3.00 1.966 |<0.05 -
1 hour |20.0 * S5.62 |22.7 * 5.40 |1.096 [<0.03 -
> hours|28.2 * 5.31 |30.6 = &.64 |0.893 |<0.05 Co-
4 hours|33.7 £ 3.27 |34.9 = 2,33 [0.945 [<0.03 -
8 noursle2.0 £ 4.97 {40.1 * 2,28 }11.099 [<0.05 -

- = non-significant
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20% to 40 % with a mean value of 30.7 + 6.38 %. It did not also differ statistically
from that of the strongly stained sperms for non-specific esterase in the second split

fraction specimens examined after one hour of incubation [ P < 0.05 ] (Table 62).

Those with a moderate reaction ranged from 19% to 39 % with a mean value
of 27.3 + 8.25 %. They did not differ statistically from the moderately stained sperms
for non-specific esterase in the second split fraction specimens examined after one hour

of incubation [ P < 0.05] (Table 62).

Weakly stained sperms ranged from 11% to 26 % with a mean value of
19.3+ 4.19 %. They did not also differ statistically from the weakly stained sperms
for non-specific esterase in the second split fraction specimens examined after one hour

of incubation [ P <0.05] (Table 62).

Sperms with a negative reaction ranged from 14% to 32 % with a mean value
of 22.7 + 5.40 %. They did not differ statistically from the negatively stained sperms
for non-specific esterase in the second split fraction specimens examined after one hour

of incubation [ P < 0.05 ] (Table 62).

c. Specimens examined after two hours:

Similar locations of non-specific esterase reaction were noticed. The percentage
of spermatozoa giving a strong reaction ranged from 17% to 29 % with a mean value
of 21.6 + 4.43 %. Also it did not differ statistically from that of the strongly stained
sperms in the second split fraction specimens examined after two hours of incubation

[ P< 0.05] (Table 62).

Those with a moderate reaction ranged from 18% to 33 % with a mean value
of 25.7 + 4.81 %. They did not differ statistically from the moderately stained
sperms for non-specific esterase in the second split fraction specimens examined after

two hours of incubation [ P < 0.05] (Table 62).

Sperms with a weak reaction ranged from 14% to 29 % with a mean value of

22.1 + 5.74%. They did not also differ statistically from the weakly stained sperms
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for non-specific esterase in the second split fraction specimens examined after two

hours of incubation [ P < 0.05} (Table 62).

Sperms with a negative reaction ranged from 20% to 40 % with a mean value
of 30.6 + 6.64 %. This did not differ statistically from that of negatively stained
sperms for non-specific esterase in the second split fraction specimens examined after

two hours of incubation [ P <0.05 ] (Table 62).

d. Specimens examined after four hours:

Also, the equatorial segment, post-acrosomal region, mid-piece and tail were
the sites of positive reaction. The percentage of spermatozoa giving a strong reaction
ranged from 3% to 18 % with a mean value of 11.3 £ 5.93 %. Also it did not differ
statistically from that of the strongly stained sperms for non-specific esterase in the
second split fraction specimens examined after four hours of incubation [ P < 0.05 ]
(Table 62).

Those with a moderate reaction ranged from 17% to 36 % with a mean value
of 27.1 £ 5.95 %. They did not differ statistically from the moderately stained sperms
for non-specific esterase in the second split fraction specimens examined after four

hours of incubation [ P < 0.05] (Table 62).

Weakly stained sperms ranged from 24% to 30 % with a mean value of
26.7 + 2.06 %. They did not also differ statistically from the weakly stained sperms
for non-specific esterase in the second split fraction specimens examined after four

hours of incubation [ P < 0.05] (Table 62).

Sperms with a negative reaction ranged from 31% to 38 % with a mean value
of 34.9 + 2.33 %. Also, they did not differ statistically from that of the strongly
stained sperms for non-specific esterase in the ‘second split fraction specimcn's

examined after four hours of incubation [ P < 0.05 ] (Table 62).
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e. Specimens examined after eight hours:

No difference was noticed as regards the sites of non-specific esterase reaction.
The percentage of spermatozoa giving a strong reaction ranged from 0% to 12 % with
2 mean value of 6.6+ 4.43%. It they did not differ statistically from that of the
srongly stained sperms in the second split fraction specimens examined after eight

hours of incubation [ P < 0.05 ] (Table 62).

Those with a moderate reaction ranged from 10% to 27 % with a mean value
of 18.9 £ 5.11 %. They did not differ statistically from the moderately stained sperms
for non-specific esterase in the second split fraction specimens examined after eight

hours of incubation [ P < 0.05 ]} (Table 62).

Weakly stained sperms ranged from 29% to 39 % with a mean value of
344 + 3.31 %. They did not also differ statistically from the weakly stained sperms
for non-specific esterase in the second split fraction specimens examined after eight

hours of incubation [ P < 0.05] (Table 62).

Sperms with a negative reaction ranged from 37% to 43 % with a mean value
of 40.1 + 2.28 %. They did not differ statistically from the negatively stained sperms
for non-specific esterase in the second split fraction specimens examined after eight

hours of incubation [ P < 0.05 ] (Table 62).

A highly significantly negative correlation was found between the percent of the
strongly stained sperms for non-specific esterase in the second split fraction specimens
to which calcium was added and the period of incubation [ r = - 0.832; P <0.001 ].

This means that the percent of such strongly stained sperms decreased with time.

A highly significantly negative correlation was found between the percent of the
moderately stained sperms for non-specific esterase in the second split fraction
specimens to which calcium was added and the period of incubation [ r = - 0.556;
P <0.001 ]. This means that the percent of such moderately stained sperms decreased

with time.
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A highly significantly positive correlation was found between the percent of the
negatively stained sperms for non-specific esterase in the second split fraction specimens to
which calcium was added and the period of incubation [ r = 0.855; P < 0.001 ). This

means that the percent of such weakly stained sperms increased with time.

A highly significantly positive correlation was found between the percent of the
negatively stained sperms for non-specific esterase in the second split fraction specimens to
which calcium was added and the period of incubation [ r = 0.829; P < 0.001 ]. This

means that the percent of such negatively stained sperms increased with time.

IV. PERIODIC ACID SCHIFF REACTION:
A. WHOLE EJACULATE SPECIMENS:
(1) Whole non-washed specimens: (Table 63)
a. Immediately examined specimens:
A positive PAS reaction was noticed in the mid-piece. No reaction was seen in

other parts of spermatozoa (Fig. 5).

The percentage of spermatozoa giving a strong PAS reaction ranged from
11% to 24 % with a mean value of 17 +3.83 %. Those with a moderate reaction
ranged from 40% to 58 % with a mean value of 47.8 £ 6.73 %. Weakly stained sperms
ranged from 16% to 30 % with a mean value of 24.1 % 4,58 %. Sperms with a negative

reaction ranged from 3% to 17 % with a mean value of 11.1 £5.43 %.

b. Specimens examined after one hour:
A similar PAS reaction was noticed in the mid-piece. The percentage of

spermatozoa giving a strong reaction ranged from 9% to 17 % with a mean value of
12.8 + 2.57 %. Moderately stained sperms ranged from 37% to 60 % with a mean
value of 49 + 8.98 %. Those with a weak reaction ranécd from 16% to 36 % with a
mean value of 26.7 £ 6.8 %. Sperms with a negative reaction ranged from 6% to 19 %

with a mean value of 11.514.12 %.
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Fig. (5) : A photomicrograph of spermatozoa in a whole-non washed ejaculate stained
immediately for carbohydrates.
Note the strong (long arrow), moderate (short arrow), and weak (arrow head)
reactions in the midpiece of sperms.

(PAS technique. Proj: 10 Obj: 100)
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c. Specimens examined after two hours:
A positive PAS reaction was also detected in the mid-piece. The percentage of

Spermatozoa giving a strong reaction ranged from 7% to 18 % with a mean value of
10.8 £ 3.19 %. Those with a moderate reaction ranged from 28% to 51 % with a mean
value of 38.5+ 7.0 %. Sperms with a weak reaction ranged from 25% to 43 % with a
mean value of 36.5% 3.82 %. Sperms with a negative reaction ranged from 8% to 20 %

with a mean value of 14.2 + 3.82 %.

d. Specimens examined after four hours;

Also, only the mid-piece was site of positive PAS reaction. The percentage of
spermatozoa giving a strong reaction ranged from 2% to 7 % with a mean value of
4.4+ 1.96 %. Moderately stained sperms ranged from 26% to 43 % with a mean value
of 35.9+5.59 %. Those with a weak reaction ranged from 27% to 41 % with a mean
value of 36.5% 4.81 %. Sperms with a negative reaction ranged from 15% to 30 %
with a mean value of 23.2 £ 5.14 %.

e. Specimens examined after eight hours:

No difference was noticed as regards the site of PAS reaction. Anyhow, the
percentage of spermatozoa giving a strong reaction ranged from 0% to 1 % with a mean
value of 0.4+ 0.52 %. Those with a moderate reaction ranged from 17% to 27 % with
a mean value of 22.8 + 3.55 %. Weakly stained sperms ranged from 33% to 46 % with |
a mean value of 39.3+4.57 %. Sperms with a negative reaction ranged from

26% to 45 % with a mean value of 37.5+ 6.6 %.

A highly significantly negative correlation was found between the percent of the
strongly stained sperms for PAS reaction in the whole non-washed specimens and the
period of incubation [ r = - 0.886; P <0.001 ). This means that the percent of such

strongly stained sperms decreased with time.
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A highly significantly negative correlation was found between the percent of the
moderately stained sperms for PAS reaction in the whole non-washed specimens and the
period of incubation [ r = - 0.809; P <0.001 ]. This means that the percent of such

moderately stained sperms decreased with time.

A highly significantly positive correlation was found between the percent of the
weakly stained sperms for PAS reaction in the whole non-washed specimens and the
period of incubation [ r = 0.625; P <0.001 ]. This means that the percent of such weakly

stained sperms increased with time.

A'highly stgnificantly positive correlation was found between the percent of the
negatively stained sperms for PAS reaction in the whole non-washed specimens and the
period of incubation [ r = 0.892; P <0.001 ]. This means that the percent of such

negatively stained sperms increased with time.

(2) Washed specimens: (Table 64)

a. Immediately examined specimens:

A positive PAS reaction was also observed only in the mid-piece. The percentage of
spermatozoa giving a strong reaction ranged from 11% to 22 % with a mean value of
15.4 £ 3.89 %. It did not differ statistically from that of the strongly stained sperms in

the immediately examined whole non-washed specimens [ P <0.05 } (Table 65).

Those with a moderate reaction ranged from 36% to 58 % with a mean value of
48.2 * 8.63 %. They did not differ statistically from the moderately stained sperms for

PAS reaction in the immediately examined whole non-washed specimens { P < 0.05 ]
(Table 65).

Weakly stained sperms ranged from 15% to 30 % with a mean value of

23.2 £ 4.29 %. They.did not also differ statistically from the weakly stained sperms for
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Table (65): 8nhowing the comparison betwaen the F.A.S5, reaction in the
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Type of Time of| Whole non- Washed 'Signific—
Reaction. Incuba-~ Waahed Specimens. t o] ance.
tion. Specimens.
~255278, o 17,0 * 3.83 {15.4 % 3.89 |0.927 |<0.05 -
!l hour 112.8 * 2.57 9.8 x 2.20 |2.802 |<0.05 +
2 hoursll0.8 * 3,19 7.2 £ 3.22 |2.910 |<0,05 +
4 hours| 4.4 = 1.94 2.1 = 1,29 [3.108 |¢0,05 +
&8 nours| 0.4 = 0.52 0.8 * 0.63 1.549 }<0.05 -
vessrise 0 47.8 % &.73 [48.2 * 8.63 {0.116 |<0.05 -
1 hour |49.0 = B,.98 l47.% = 8.42 [0.385 1¢0.05 =
2 hours|38.5 £ 7.00 |37.8 £ &.66 (0,229 1<0.08 -
4 houral35.9 * 5.59 |32.8 £ 6.01 [1.194 1¢0.05 -
8 hoursl22.8 £ 3.55 {17.7 = 3.23 |3.357 |«0.05 +
reaction o 24,1 * 4.58 |23.2 * 4.29 |¢.454 |<0.05 -
! hour |26.7 £ &.8 25.1 % &£.03 |O.8587 <005 -
2 hours|36.5 £ 6,55 [36.6 = 6,02 {0.0386 |<0.05 -
4 nours|36.5 = 4.81 |36.4 * 4,50 {0,048 |<0.05 -
8 nours{39.3 * 4.57 [34,7 = 3.30 |2.580 |<0.05 *
No reactlion 0 Il * 3.43 J13.2 £ 3.33 [1.044 0,05 -
1 hour [11.5 £ 4,12 {17.6 =2 5.15 [2.927 |co.05 +
2 hours|14.2 * 3,82 118.4 * 4.72 12,187 {<0.05 +
4 hours|23.2 x 5.14 [28.7 = 3.68 {2,751 <0,05 +
8 hours|37.9 * 6.60 |46.8 = 4,73 [3.4620 (<(0.05 +
+ = - = non—-significant

significant
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PAS reacton in the immediately examined whole non-washed specimens [ P < 0.05 ]
{Table 65).

Sperms with a negative reaction ranged from 7% to 18 % with a mean value of
13.2 + 3.33 %. They did not also differ statistically from the negatively stained sperms
for PAS reaction in the immediately examined whole non-washed specimens [ P <0.05 ]

(Table 65).

b. Specimens examined after one hour:
A similar PAS reaction was noticed in the mid-piece. The percentage of

spermatozoa giving a strong reaction ranged from 6% to 12 % with a mean value of
9.8 +2.2 %. This was less ﬁignificantly than that of the strongly stained sperms in the
whole non-washed specimens examined after one hour of incubation [ P <0.05 ]
(Table 65).

Moderately stained sperms ranged from 35% to 60 % with a mean value of
47.5 + 8.42 %. They did not differ statistically from the moderately stained sperms for
PAS reaction in the whole non-washed specimens examined after one hour of ingubation
[P<0.05] (Table 65).

Those with a weak reaction ranged from 15% to 34 % with a mean value of
25.1 £6.03 %. They did not also differ statistically from the weakly stained sperms for
PAS reaction in the whole non-washed specimens examined after one hour of incubation

[P <0.05] (Table 65).

Sperms with a negative reaction ranged from 10% to 24 % with a mean value of
17.6 £ 5.15 %. They were significantly more than the negatively stained sperms for PAS
reaction in the whole non-washed specimens examined after one hour of incubation

[ P <0.05 ] (Table 65).
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¢. Specimens examined after two hours:

A positive PAS reaction was also detected only in the mid-piece. The percentage of
spermatozoa giving a strong reaction ranged from 2% to 11 % with a mean value of
1.2+ 3.22 %. It was significantly less than that of the strongly stained sperms for PAS
reaction in the whole non-washed specimens examined after two hours of incubation

[ P<0.05 ] (Table 65).

Those with a moderate reaction ranged from 31% to 48 % with a mean value of
37.8 £ 6.66 %. They did not differ statistically from the moderately stained sperms for
PAS reaction in the whole non-washed specimens examined after two hours of incubation
[P<0.05] (Table 65).

Sperms with a weak reaction ranged from 25% to 45 % with a mean value of
36.6 £ 6.02 %. They did not also differ statistically from the weakly stained sperms for
PAS reaction in the whole non-washed specimens examined after two hours of incubation
[P<0.05] (Table 65).

Sperms with a negative reaction ranged from 11% to 24 % with a mean value of
18.4 + 4.72 %. This was significantly more than that of negatively stained sperms for
PAS reaction in the whole non-washed specimens examined after two hours of incubation
[ P<0.05 | (Table 65).

d. Specimens examined after four hours:

Also, only the mid-piece was site of positive PAS reaction. The percentage of
spermatozoa giving a strong reaction ranged from 0% to 4 % with a2 mean value of
2.1£1.29 %. They were significantly less than the strongly stained sperms for in the
whole non-washed specimens examined after four hours of incubation [ P < 0.05 ]
(Table 65).
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Moderately stained sperms ranged from 23% to 42 % with a mean value of
32.8 £ 6.01 %. They did not differ statistically from the moderately stained sperms for
PAS reaction in the whole non-washed specimens examined after four hours of incubation

[ P<(.05] (Table 65).

Those with a weak reaction ranged from 30% to 41 % with a mean value of
36.4 £ 4.5 %. They did not also differ statistically from the weakly stained sperms for
PAS reaction in the whole non-washed specimens examined after four hours of incubation

[P<0.05] (Table 65).

Sperms with a negative reaction ranged from 23% to 35 % with a mean value of
28.7 + 3.68 %. They were significantly more than the negatively stained sperms for PAS
reaction in the whole non-washed specimens examined after four hours of incubation

{ P <0.05 ] (Table 65).

e. Specimens examined after eight hours:

No difference was noticed as regards the site of PAS reaction. The percentage of
spermatozoa giving a strong reaction ranged from 0% to 2 % with a mean value of
0.8+ 0.63 %. It did not differ statistically from the strongly stained sperms in the whole

non-washed specimens examined after eight hours of incubation [ P < 0.05 ] (Table 65).

Those with a.moderate reaction ranged from 13% to 22 % with a mean value of
17.7 £3.23 %. They were significantly less than that of the moderately stained sperms
for PAS reaction in the whole non-washed specimens examined after eight hours of

incubation [ P < 0.05 ] (Table 65).

Weakly stained sperms ranged from 30% to 40 % with a mean value of
347133 %. Théy were significantly less than that of the weakly stained sperms for
PAS reaction in the whole non-washed specimens examined after cight hours of incubation
[ P < 0.05 ] (Table 65).
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Sperms with a negative reaction ranged from 36% to 53 % with a mean value of
46.8 + 4.73 %. They were significantly more than the negatively stained sperms for PAS
reaction in the whole non-washed specimens examined after eight hours of incubation

[P<0.05 ] (Table 65).

A highly significantly negative correlation was found between the percent of the
strongly stained sperms for PAS reaction in the washed specimens and the period of
incubation [ 1 = - 0.811; P <0.001 ]. This means that the percent of such strongly stained

sperms decreased with time.

A highly significantly negative correlation was found between the percent of the
moderately stained sperms for PAS reaction in the washed specimens and the period of
incubation [ r = - 0.852; P <0.001 ]. This means that the percent of such moderately

stained sperms decreased with time.

A highly significantly positive correlation was found between the percent of the
weakly stained sperms for PAS reaction in the washed specimens and the period of
incubation [ r = 0.506; P <0.001 ). This means that the percent of such weakly stained
sperms increased with time.

A highly significantly positive correlation was found between the percent of the
negatively stained sperms for PAS reaction in the washed specimens and the period of
incubation [ r = 0.941; P < 0.001 ]. This means that the percent of such negatively stained

sperms increased with time,

(3) Washed specjmens to which calcium was added: (Table 66).

a. Immediately examined specimens:

A positive PAS reaction was also observed in the mid-piece. The percentage of

spermatozoa giving a strong reaction ranged from 13% to 23 % with a mean value of
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iable (671): Showing the compariscon between the P.A4.5. reacrion in the
Sperms of washed specimens and washed specimens to which
calcium was added.
Tyoe of Time oOf washed Washed Signtfic~|
Reaction. Incuba-| Specimens. Specimans t ol ance. |
tion., + Calcium
Strong
reaction Q 15.4 2 3.89 j17.9 £ 3.60 |1.253 |<0.05 -
1 hour 9.8 * 2,20 112.3 = 4.14 |1.687 |<0.05 -
2 nours|l 7.2 * 3.22 5.5 = 2.01 l.4l4 |<o,085 -
4 hours| 2.1 = 1.29 1.4 £ 0.97 11.376 10,05 -
8 nours| 0.8 =z 0.63 0.4 £ 0,52 1.549 [<0,08 -
7egeits o 48.2 r 8.63 les.u * 6.04 |0.541 [<0.0S -
l hour |47.5 = 8.42 (44,4 * 8.00 0.844 C0.05 -
£ hours|37.8 2 6.6 141.3 = 6,13 11.223 |«0,.05 -
4 hours(32.8 x £.01 [32.9 £ 3.60 |0.045 {<0.05 -
g nourslt7.7 = 3.23 [15.1 = 2.92 |1.886 {<0.05 -
redceion o 23.2 % 4.29 [24.8 £ 6.86 [0.625 {<0.05 -
1 nodr |25.1 £ 6,03 |27.3 £ 5.33 |0.864 |<0.0S -
2 hoursi3b.6 * 6.02 |31.8 * 5,67 |1.835 [<0,0S5 -
4 nourd#}36.4 = 4.50 |33.7 & 6.06 [1.132 [<0.05 -
B nourst34,7 * 3,30 |135.3 = 4.83 |0.324 [<0.,08 -
No reactron o 13.2 = 3.33 |11.3 = 2.95 |1.352 |«0C.09 -
!l nour |17.68 £ 5.15 [16.0 £ 6£.00 10.640 |<Q.05 -
2 hoursllB8.4 = 4.72 |21.4 £ 3.10 1,481 0,05 -
4 hpours|28.7 £ 3.68 |32.0 £ 4,00 J1.9192 {1<0.05 -
8 hoursla4s.8 > 4,73 |49.2 £ 5,59 |1.036 [«0.05 -

non-significant
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17.5 + 3.6 %. It did not differ statistically from that of the strongly stained sperms in the

immediately examined washed specimens [ P < 0.05 ] (Table 67).

Those with a moderate reaction ranged from 37% to 54 % with a mean value of
46.4 + 6.04 %. They did not differ statistically from the moderately stained sperms for

PAS reaction in the immediately examined washed specimens [ P < 0.05 } (Table 67).

Weakly stained sperms ranged from 12% to 34 % with a mean value of
24.8 + 6.86 %. They did not also differ statistically from the weakly stained sperms for

PAS reaction in the washed specimens immediately examined [ P < 0.05 ] (Table 67).

Sperms with a negative reaction ranged from 7% to 17 % with a mean value of
11.3+2.95%. They did not also differ statistically from the negatively stained sperms
for PAS reaction in the immediately examined washed specimens [ P <0.05 ]

(Table 67).

b. Specimens examined after one hour:

A similar location of PAS reaction was noticed. The percentage of spermatozoa
giving a strong reaction ranged from 7% to 19 % with a mean value of 12.3+4.14 %.
This did not also differ statistically from that of the strongly stained sperms in the washed

specimens examined after one hour of incubation [ P < 0.05 ] (Table 67).

Moderately stained sperms ranged from 34% to 57 % with a mean value of
44.4 + 8.0 %. They did not differ statistically from the moderately stained sperms for
PAS reaction in the washed specimens examined after one hour of incubation
[P<0.05] (Table 67).

Those with a weak reaction ranged from 19% t6 36 % with a mean value of

27.3 + 5.33 %. They did not also differ statistically from the weakly stained sperms for
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PAS reaction in the washed specimens examined after one hour of incubation

[P<0.05] (Table 67).

Sperms with a negative reaction ranged from 9% to 25 % with a mean value of
16 + 6.0 %. They did not also differ statistically from the negatively stained sperms for
PAS reaction in the washed specimens examined after one hour of incubation [ P <0.05 ]

(Table 67).

c. Specimens examined after two hours:
A positive PAS reaction was also detected in the mid-piece. The percentage of

spermatozoa giving a strong reaction ranged from 3% to 9 % with a mean value of
5.5+ 2.01 %. 1t did not differ statistically from that of the strongly stained sperms in the

washed specimens examined after two hours of incubation [ P < (.05 ] (Table 67).

Those with a moderate reaction ranged from 33% to 50 % with a mean value of
41.3+6.13 %. They did not differ statistically from the moderately stained sperms for
PAS reaction in the washed specimens examined after two hours of incubation
[ P<0.05} (Table 67).

Sperms with a weak reaction ranged from 23% to 39 % with a mean value of
31.8 + 5.67 %. They did not also differ statistically from the weakly stained sperms for
PAS reaction in the washed specimens examined after two hours of incubation

[P<0.05] (Table 67).

Sperms with a negative reaction ranged from 16% to 25 % with a mean value of
21.4 £ 3.1 %. This did not differ statistically from that of negatively stained sperms for
PAS reaction in the washed specimens examined after two hours of incubation | P <0.05 ]
(Table 67). . |

e
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d. Specimens examined after four hours:
Also, only the mid-piece was site of positive PAS reaction. The percentage of

spermatozoa giving a strong reaction ranged from 0% to 3 % with a mean value of
1.4 0.97 %. They did not differ statistically from the strongly stained sperms in the

washed specimens examined after four hours of incubation [ P < 0.05 ] (Table 67).

Moderately stained sperms ranged from 27% to 39 % with a mean value of
3291 3.6 %. They did not differ statistically from the moderately stained sperms for
PAS reaction in the washed specimens examined after four hours of incubation
[P<0.05] (Table 67).

Those with a weak reaction ranged from 26% to 43 % with a mean value of
33.7+6.06 %. They did not also differ statistically from the weakly stained sperms for
PAS reaction in the washed specimens examined after four hours of incubation
[P <0.05] (Table 67).

Sperms with a negative reaction ranged from 24% to 36 % with a mean value of
321+ 4.0 %. They did not differ statistically from the negatively stained sperms for PAS
reaction in the washed specimens examined after four hours of incubation [ P<0.05]
(Table 67).

e. Specimens examined after eight hours:

No difference was noticed as regards the site of PAS reaction. The percentage of
spermatozoa giving a strong reaction ranged from 0% to 1 % with a mean value of
0.4 £0.52 %. It did not differ statistically from that of the strongly stained sperms in the

washed specimens examined after eight hours of incubation [ P < 0.05 ] (Table 67).

Those with a moderate reaction ranged from 12% to 19 % with a mean value of

15.1+2.92 %. They did not differ statistically from the moderately stained sperms for
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reaction in the washed specimens examined after eight hours of incubation [P<0.05]

(Table 67).

Weakly stained sperms ranged from 27% to 43 % with a mean value of
35.3 + 4.83 %. They did not also differ statistically from the weakly stained sperms for
PAS reaction in the washed specimens examined after eight hours of incubation

[P<0.05] (Table 67).

Sperms with a negative reaction ranged from 40% to 56 % with a mean value of
49.2 + 5.59 %. They did not differ statistically from the negatively stained sperms for
PAS reaction in the washed specimens examined after eight hours of incubation { P <0.05]
(Table 67).

A highly significantly negative correlation was found between the percent of the
strongly stained sperms for PAS reaction in the washed specimens to which calcium was
added and the period of incubation [ r = - 0.798; P < 0.001 }. This means that the percent

of such strongly stained sperms decreased with time.

A highly sighiﬁcantly negative correlation was found between the percent of the
moderately stained sperms for PAS reaction in the washed specimens to which calcium was
added and the period of incubation [ r = - 0.901; P <0.001 }. This means that the
percent of such moderately stained sperms decreased with time.

A highly significantly positive correlation was found between the percent of the
weakly stained sperms for PAS reaction in the washed specimens to which calcium was
added and the period of incubation [ r = 0.517, ‘P < 0.001 ]. This means that the percent

of such weakly stained sperms increased with time.

A highly significantly positive correlation was found between the percent of the

negatively stained sperms for PAS reaction in the washed specimens to which calcium was
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added and the period of incubation [ r = 0.952; P < 0.001 ). This means that the percent

of such negatively stained sperms increased with time.

(4) Washed specimens to which ascorbic acid was added: (Table 68)
a. Immediately examined specimens:

A positive PAS reaction was also observed in the mid-piece. The percentage of
spermatozoa giving a strong reaction ranged from 8% to 19 % with a mean value of
13.1£4.36 %. It did not differ statistically from that of the strongly stained sperms in

the immediately examined washed specimens [ P < 0.05 ] (Table 69).

Those with a moderate reaction ranged from 39% to 65 % with a mean value of
50.4 +7.95 %. They did not differ statistically from the moderately stained sperms for
PAS reaction in the immediately examined washed specimens { P < 0.05 ] (Table 69).

Weakly stained sperms ranged from 14% to 35 % with a mean value of
25.7+7.42 %. They did not also differ statistically from the weakly stained sperms for
PAS reaction in the immediately examined washed specimens [ P < 0.05 ] (Table 69).

Sperms with a negative reaction ranged from 5% to 16 % with a mean value of
10.8 + 3.65 %. They did not also differ statistically from the negatively stained sperms
for PAS reaction in the immediately examined washed specimens [ P <0.05 ]
(Table 69).

b. Specimens examined after one hour:

A similar reaction was noticed in the mid-piece. The percentage of spermatozoa
giving a strong reaction ranged from 8% to 16 % with a mean value of 12.2+ 3.19 %.
Also, this did not differ statistically from that of the strongly stained sperms for reaction in

the washed specimens examined after one hour of incubation [ P<0.05 ] (Table 69).

e
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Strong

reaction o 1.4 = 3.89 |13.1 £ 4.36 |1.245 |<0,08 -
! hour 9.8 =z 2,20 [12.2 = 3.19 |1.958 <0, 05 -
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No reaction. ¢ 13.2 * 3,33 0.8 % 3,65 1.938 [<0.05 -
1 hnour |17.6 £ S.15 {i6.4 = 4,03 |0.580 |<0,05 -
2 hours|l8.4 * 4.72 Zl.4 x 2.7686 1.736 $0,05 -

4 hoursiz2B.7 = 3.68 |36.4 = 3.048 |5.084 j<0,.00!L R
8 hours|lds.8 = 4,73 |S2.6 £ 6.48 2,285 |<0.05 +

+++ = highly sigmificant + = gianificant - = non—-significant
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Moderately stained sperms ranged from 36% to 61 % with a mean value of
48.3+7.02 %. They did not differ statistically from the moderately stained sperms for
PAS reaction in the washed specimens examined after one hour of incubation

t P<0.05] (Table 69).

Those with a weak reaction ranged from 13% to 32 % with a mean value of
23.1+5.57 %. They did not also differ statistically from the weakly stained sperms for
PAS reaction in the washed specimens examined after one hour of incubation

[ P<0.05] (Table 69).

Sperms with a negative reaction ranged from 11% to 22 % with a mean value of
16.4 + 4.03 %. They did not differ statistically from the negatively stained sperms for
PAS reaction in washed specimens examined after one hour of incubation [ P <0.05 ]
(Table 69).

c. Specimens examined after two hours:

A similar location of PAS reaction was noticed. The percentage of spermatozoa
giving a strong reaction ranged from 2% to 10 % with a mean value of 6.3 & 2.54 %.
Also, it did not differ statistically from that of the strongly stained sperms in the washed

specimens examined after two hours of incubation [ P < 0.05 ] (Table 69).

Those with a moderate reaction ranged from 35% to 48 % with a mean value of
40.5 + 4.65 %. They did not differ statistically from the moderately stained sperms for
PAS reaction in the washed specimens examined after two hours of incubation

[P<0.05] (Table 69).

Sperms with a weak reaction ranged from 24% to 37 % with a mean value of
31.8+4.78 %. They-did not also differ statistically from the weakly stained sperms for
PAS reaction in the washed specimens examined after two hours of incubation
[P<0.05] (Table 69).




223

Sperms with a negative reaction ranged from 18% to 25 % with a mean value of
214+ 2.76 %. They did not differ statistically from the negatively stained sperms for
PAS reaction in the washed specimens examined after two hours of incubation [ P <0.05 }
(Table 69).

d. Specimens examined after four hours:

Also, only the mid-piece was site of positive PAS reaction. The percentage of
spermatozoa giving a strong reaction ranged from 0% to 4 % with a mean value of
1.8 + 1.48 %. This did not differ statistically from that of the strongly stained sperms for
PAS reaction in the washed specimens examined after four hours of incubation
[P<0.05] (Table 69).

Moderately stained sperms ranged from 15% to 32 % with a mean value of
23,7+ 6.46 %. They were highly significantly less than the moderately stained sperms
for PAS reaction in the washed specimens examined after four hours of incubation
[P<0.05] (Table 69).

Those with a weak reaction ranged from 28% to 46 % with a mean value of
38.1 + 6.08 %. They did not differ statistically from the weakly stained sperms for PAS
reaction in the washed specimens examined after four hours of incubation [P<0.05]
(Table 69).

Sperms with a negative reaction ranged from 31% to 40 % with a mean value of
36.4 + 3.06 %. This was highly significantly more than that of negatively stained sperms
for PAS reaction in the washed specimens examined after four hours of incubation

[ P<0.001 ] (Table 69).
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e. Specimens examined after eight hours:
No difference was noticed as regards the site of PAS reaction. The percentage of

spermatozoa giving a strong reaction ranged from 0% to 4 % with a mean value of
1.5+ 1.27 %. It did not differ statistically from that of the strongly stained sperms in the

washed specimens examined after eight hours of incubation [ P < 0.05 ] (Table 69).

Those with a moderate reaction ranged from 10% to 17 % with a mean value of
14 £2.79 %. They were significantly less than that of the moderately stained sperms for
PAS reaction in the washed specimens examined after eight hours of incubation
i P< (.05 ] (Table 69).

Weakly stained sperms ranged from 25% to 38 % with a2 mean value of
31.9+ 4.2 %. They did not differ statistically from the weakly stained sperms for PAS
reaction in the washed specimens examined after eight hours of incubation [ P <0.05]

(Table 69).

Sperms with a negative reaction ranged from 43% to 61 % with a mean value of
52.6 £ 6.48 %. They were significantly more than the negatively stained sperms for PAS
reaction in the washed specimens examined after eight hours of incubation{ P < (.05 ]
(Table 69).

A highly significantly negative correlation was found between the percent of the
strongly stained sperms for PAS reaction in the washed specimens to which ascorbic acid
was added and the period of incubation [ r = - 0.765; P <0.001 }. This means that the

percent of such strongly stained sperms decreased with time.

A highly significantly negative correlation was found between the percent of the
modcratcly stained sperms for PAS reaction in the washed specimens to which ascorbic
acid was added and the period of incubation [ r = - 0.897; P < 0.001 ]. This means that

the percent of such moderately stained sperms decreased with time.
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A highly significantly positive correlation was found between the percent of the
weakly stained spérms for PAS reaction in the washed specimens to which ascorbic acid
was added and the period of incubation | r = 0.398; P <0.001 ]. This means that the

percent of such weakly stained sperms increased with time.

A highly significantly positive correlation was found between the percent of the
negatively stained sperms for PAS reaction in the washed specimens to which ascorbic acid
was added and the period of incubation [ r = 0.960; P <0.001 ]. This means that the

percent of such negatively stained sperms increased with time.

(B) SPLIT EJACULATE SPECIMENS:
(1) First split fraction specimens: (Table 70)
a. Immediately examined specimens:

Also, only the mid-piece was site of positive PAS reaction. The percentage of
spermatozoa giving a strong reaction ranged from 10% to 22 % with a mean value of
13.9+ 3.84 %. They did not differ statistically from the strongly stained sperms in the

whole non-washed specimens examined immediately [ P < 0.05 ] (Table 71).

Moderately stained sperms ranged from 39% to 68 % with a mean value of
53.9 £9.56 %. They did not differ statistically from the moderately stained sperms for
PAS reaction in the immediately examined whole non-washed specimens [ P < 0.05 ]
{Table 71).

Those with a weak reaction ranged from 16% to 30 % with a mean value of
21.9% 3.87 %. They did not also differ statistically from the weakly stained sperms for
PAS reaction in the immediately examined whole non-washed specimens [ P <0.05]

(Table 71).
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2 hours{38.%5 = 7.00 40,1 £ 7.92 |0.779 [<0.03 -
4 nours|{3s.9 * 5.5% [27.3 = 5,74 13.397 |<0.03 +*
8 hnours|22.8 + 3,55 [12.2 £ 1.55 |B8.,649 [<0U.00] 4
rebetion 0o |24.1 % a.58 {21.9 = 3.87 |1.160 |<0.0S -
P} howur |26.7 * &.8 26.7 £ 5.93 10.000 <0,05 -
2 hoursj36.5 = 6.55 (34,0 = 5.81 Q.9203 |<0.05 -
4 hoursi3s.sS * 4,81 |40.5 £ 5.85 |1.,669 |<0.035 -
8 hoursi39.3 * 4,57 (43.1 = 3.35 |2.121 <0.0S +
No reaction o 11.1 £ 9.43 [10.3 * 5.68 (0.322 |<0.05 -
I hour (11.5 * 4,12 |16.4 £ 3,27 |2.947 [<0.03 +
2 hours{lae.2 = 3.82 |19.0 £ 5.98 [2.138 |<0.05 +
4 hours)23.2 * 5.14 [|30.2 * 5,18 §{3.034 |«0.05 +
8 hours|37.5 + 6.60 (44,2 £ 3,74 [2.793 |<0.05 +
+++ = nighly significant + = gignificant - = non-significant
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Sperms with a negative reaction ranged from 4% to 18 % with a mean value of
10.3 £ 5.68 %. Also, they did not differ statistically from the negatively stained sperms
for PAS reaction in the whole non-washed specimens examined . immediately [ P < 0.05 ]

(Table 71).

b. Specimens examined after one hour:

No difference was noticed as regards the site of PAS reaction. Anyhow, the
percentage of spermatozoa giving a strong reaction ;angcd from 5% to 15 % with a mean
value of 8.8 + 3.65 %. It was significantly less than that of the strongly stained sperms in
the whole non-washed specimens examined after one hour of incubation [ P < 0.05 ]

(Table 71).

Those with a moderate reaction ranged from 42% to 56 % with a mean value of
48.1 £ 5.15 %. They did not differ statistically from the moderately stained sperms for
PAS reaction in the whole non-washed specimens examined after one hour of incubation
[P<0.05] (Table 71).

Weakly stained sperms ranged from 17% to 34 % with a mean value of
26.7 £ 5.93 %. They did not also differ statistically from the weakly stained sperms for

PAS reaction in the whole non-washed specimens examined after one hour of incubation
[P<0.05] (Table 71).

Sperms with a negative reaction ranged from 11% to 22 % with a mean value of
16.4 £ 3.27 %. They were significantly more than the negatively stained sperms for PAS
reaction in the whole non-washed specimens examined after one hour of incubation

[P <0.05 ] (Table 71).

c. Specimens examined after two hours:

A similar location of PAS reaction was noticed. The percentage of spermatozoa

giving a strong reaction ranged from 2% to 12 % with a mean value of 6.9+ 321 %. It
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was significantly less than that of the strongly stained sperms for PAS reaction in the whole

non-washed specimens examined after two hours of incubation [ P <0.05 ] (Table 71).

Those with a moderate reaction ranged from 31% to 52 % with a mean value of
40.1 % 7.92 %. They did not differ statistically from the moderately stained sperms for
PAS reaction in the whole non-washed specimens examined after two hours of incubation
[P<0.05] (Table 71).

Sperms with a weak reaction ranged from 25% to 44 % with a mean value of
34 + 5.81 %. They did not also differ statistically from the weakly stained sperms for
PAS reaction in the whole non-washed specimens examined after two hours of incubation
[P<0.05] (Table 71).

Sperms with a negative reaction ranged from 12% to 29 % with a mean value of
19 + 5.98 %. This was significantly more than that of negatively stained sperms for PAS
reaction in the whole non-washed specimens examined after two hours of incubation

[ P <0.05 ] (Table 71).

d. Specimens examined after four hours:

A positive PAS reaction was also observed in the mid-piece. The percentage of
spermatozoa giving a strong reaction ranged from 0% to 4 % with a mean value of
2+ 1.33 %. It was significantly less than that of the strongly stained sperms in whole

non-washed specimens examined after four hours of incubation [ P < 0.05 ] (Table 71).

Those with a moderate reaction ranged from 19% to 36 % with a mean value of
27.3 + 5.74 %. They were significantly less than that of the moderately stained sperms
for PAS reaction in the whole non-washed specimens examined after four hours of

incubation [ P < 0.05 ] (Table 71).
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Weakly stained sperms ranged from 34% to 49 % with a mean value of
40.5+ 5.85 %. They did not differ statistically from the weakly stained sperms for PAS

reaction in the whole non-washed specimens examined after four hours of incubation

[ P<0.05] (Table 71).

Sperms with a negative reaction ranged from 23% to 38 % with a mean value of
30.2+5.18 %. They were significantly more than the negatively stained sperms for PAS
reaction in the whole non-washed specimens examined after four hours of incubation

[ P <0.05 ] (Table 71).

€. Specimens examined after eight hours:

No difference was noticed as regards the site of PAS reaction. The percentage of
spermatozoa giving a strong reaction ranged from 0% to 1 % with a mean value of
0.5+0.53 %. It did not differ statistically from that of the strongly stained sperms in the
whole non-washed specimens examined after eight hours of incubation [ P < 0.05 ]
(Table 71).

Those with a moderate reaction ranged from 10% to 15 % with a mean value of
12.241.55 %. They were highly significantly less than that of the moderately stained
sperms for PAS reaction in the whole non-washed specimens examined after eight hours of

incubation [ P <-0:001 } (Table 71).

Weakly stained sperms ranged from 38% to 47 % with a mean value of
43.1£3.55 %. They were significantly more than that of the weakly stained sperms for
PAS reaction in the whole non-washed specimens examined after eight hours of incubation
[ P<0.05] (Table 71).

Sperms with a negative reaction ranged from 37%Lto 49 % with a mean value of

44.2 + 3.74 %. They were significantly more than the negatively stained sperms for PAS




230

reaction in the whole non-washed specimens examined after eight hours of incubation

[ P<0.05 ] (Table 71).

A highly significantly negative correlation was found between the percent of the
strongly stained sperms for PAS reaction in the first split fraction specimens and the period
of incubation [ r = - 0.789; P < 0.001 ]. This means that the percent of such strongly

stained sperms decreased with time.

A highly significantly negative correlation was found between the percent of the
moderately stained sperms for PAS reaction in the first split fraction specimens and the
period of incubation [ r =-0.913; P<0.001 ]. This means that the percent of such

moderately stained sperms decreased with time.

A highly significantly positive correlation was found between the percent of the
weakly stained sperms for PAS reaction in the first split fraction specimens and the period
of incubation [ r = 0.777; P <0.001 ]. This means that the percent of such weakly

stained sperms increased with time.

A highly significantly positive correlation was found between the percent of the
negatively stained sperms for PAS reaction in the first split fraction specimens and the
period of incubation [ r = 0.928; P <0.001 ]. This means that the percent of such

negatively stained sperms increased with time.

(2) First split fraction specimens to which ascorbic acid was added:
(Table 72)
a. Immediately examined specimens:

A positive PAS reaction was also observed in the mid-piece. The percentage of
spermatozoa giving a strong reaction ranged from 11% 10 22 % with a mean value of
16.3 + 3.77 %. It did not differ statistically from that of the strongly stained sperms in

the immediately examined first split fraction specimens [ P < 0.05 ] (Table 73).
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Taole (7). Shewing the perceatage of sperss with difterent gqrades of PAS reaction 19 the farst split Fraction specimens te which ascorde m/ '

ws Jdded.

];lm.m"‘ Inmediate No.m‘1 1 hour Mr.v.m'-l 2 hours No.of-l 4 hours .'ia.m‘l 8 hours
1E Jac = EJac-) iEjac-i Ejac-i Ejac-}
wiate ~ + - ulate +++ 4 + - ulate +++ ¥+ + - plate +++  #+ + - ulate +++  #+ + -
E o1 1F 5% 18 T el b 4 28 1B M |8 29 4 218 (0 20 ¥» N[0 3 WV R
(2 % B n (8 8 B W Iy o ¥ onme |z I B ¥yafr W B &
5 18 5 20 13 (83 J1e 2 2B 201N M N B |Vt B OB £ |NWI0 7T B A
54 M a a o 112 9 o 21 L} § B B 16 | 84 0 23 R} 43 |94 (0 1w B %
E b T P7 N 1 23 8 19 B & 24 5 ! 4 I 2 (& 2 W s ¥ 19 | 17 B M
s S % 43 B 1B feb |14 55 15 16|76 |4 B OF O |#II O ¥ O WWlwio I B A
ES7 0 B e |7 5L 1w 3 pmpe 31 4 23 |87 0 17 40 4|9 |0 10 B W
: B2 N 07 8 o8 114 3% 17 13 pM N2 &% 27 15188 |2 2B ¥ M 9% |9 1 42 K
P 3 18 1|8 &4 N OVWIM|E ¥ M 1% |BT{0 % 2 RIWIO U 0 8
18 2 N w0 e 43 2 W |0 {se W R O i 19 3 4 00jr 12 43 XN

By 47.9 2.3 15.3Nean 1114 454 23.3 19.9(Mean 7.3 36.3 345 21.9Mesn |11 234 35.8 39.5Mean 10.3 11 303 49,3
E 3.77 5.9 4.77 5.6435.D. |3.75 6.5 5.08 5.3018.0. {2.9% 5.27 4,50 4.2518.D. |1.10 4.53 4.76 5.88(8.0. |0.48 2.77 4.00 4.88

+++ = Btrong reaction ++ = Moderate reaction + = Neak reaction - = negative reaction

Table (73): Showing the comparison between the P.A.5. reaction in the
sperma of rirst split Trraction specimens and Trirst split
fraction specimens to which ascorbic acid was added.

Tvpae of Time of First'Sblit First Split 8ignific~

Reactian. Incuba~-{ Fraction Fractions + t o ance.
tion. |Specimens. Ascorbic Aci

Strong '

reaction o 13.9 % 3.84 |16.3 = 3.77 |1.409 [<0.05 -
1l hour 8.8 = 3.65 |11.4 * 3,75 |1.573 [<0.05 -
2 hours| 6.9 * 3.21 7.3 * 2.95 |0.290 |<0.05 -
4 hours| 2.0 * 1.33 1.1 2 1,10 [|1.646 [|<0.05 -
8 hours} 0.5 * 0.53 0.3 * ©0.48 10.885 }[<0.03 -

veserisn o 53.9 * 9.56 }47.9 % 5.90 |1.689 |<0.05 -
1 hour [48.1 = 3,15 45,4 * 4,55 |1.024 [<0.03 -
2 hoursta0,t = 7.92 136.3 * 5.27 }1.263 |<0.05 - -
4 hoursi27.3 ¥ S.74 (23.6 * 4,33 |1.601 [<0.05 -
g hoursll12.2 * 1.55 13.1 = 2,77 (10.898 [<0.05 -

re52tion o . {21.9 = 3.87 |20.5 * 4.77 [0.721 {<0.05 -
1 hour [26.7 * 5.93 [23.3 = 5.08" [1.378 [<0.05 -
2 hau;sg34.0 * 5.81 |34.3 t(A.SO 0.215 [<0.05 -
4 hours|40.5 * 5.85 [|35.8 = 4,76 [1.970 }1<0.05 -
8 hoursi43.1 * 3,35 |37.3 £ 4,00 |3.515 §<0.05 +

No reaction 4] 10.3 = 5.68 [15.3 * 5,64 |1.97&6 1<0.03 -

! hour {l6.4 * 3.27 |19.9 ¥ 5,30 |1.777 {<0.05 -
2 hours{l19.0 * 5.98 |21.9 = 4,25 |1.250 §1<0.05 -
4 hours}30.2 * 5.18 139.5 %= 5.68 |3.825 [<0.05 +
8 hoursl44.2 * 3.74 [49.3 + 4.88 |2.625 |<0.05 +

+ = mignificant - = non—-significant




232

Those with a moderate reaction ranged from 41% to 56 % with a mean value of
479+ 5.9 %. They did not differ statistically from the moderately stained sperms for
PAS reaction in the immediately examined first split fraction specimens [ P <0.05 ]
(Table 73).

Weakly stained sperms ranged from 11% to 27 % with a mean value of
20.5* 4,77 %. They did not also differ statistically from the weakly stained sperms for
PAS reaction in the immediately examined first split fraction specimens [ P <0.05 ]
(Table 73).

Sperms with a negative reaction ranged from 7% to 23 % with a mean value of
15.3 £ 5.64 %. They did not also differ statistically from the negatively stained sperms
for PAS reaction in the immediately examined first split fraction specimens [ P < 0.05 ]
(Table 73).

b. Specimens examined after one hour:

A similar reaction was noticed in the mid-piece. The percentage of spermatozoa

" giving a strong reaction ranged from 6% to 17 % with a mean value of 11.4+ 3.75 %.

Also, this did not differ statistically from that of the strongly stained sperms for PAS

reaction in the first split fraction specimens examined after one hour of incubation

[ P<0.05 ] (Table 73).

Moderately stained sperms ranged from 38% to 56 % with a mean value of
45.4 £ 6.55 %. They did not differ statistically from the moderately stained sperms:for
PAS reaction in the first split fraction specimens examined after one hour of incubation
[P<0.05] (Table 73).

Those with a’ weak reaction ranged from 15% to 29 % with a mean value of

23.3+5.08 %. They did not also differ statistically from the weakly stained sperms for
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PAS reacuion in the first split fraction specimens examined after one hour of incubation

[P<0.05] (Table73).

Sperms with a negative reaction ranged from 13% to 29 % with a mean value of
19.9 * 5.3 %. They did not differ statistically from the negatively stained sperms for
PAS reaction in the first split fraction specimens examined after one hour of incubation

[ P <0.05 ] (Table 73).

¢. Specimens examined after two hours:

A similar location of PAS reaction was noticed. The percentage of spermatozoa
giving a strong reaction ranged from 4% to 12 % with a mean value of 7.3 £ 2.95 %.
Also, it did not differ statistically from that of the strongly stained sperms in the first split

fraction specimens examined after two hours of incubation [ P < 0.05 ] (Table 73).

Those with a moderate reaction ranged from 29% to 46 % with a mean value of
36.3 + 5.27 %. They did not differ statistically from the moderately stained sperms for

PAS reaction in the first split fraction specimens examined after two hours of incubation
[P <0.05] (Table 73).

Sperms with a weak reaction ranged from 27% to 41 % with a mean value of
34.5 £ 4.5 %. They did not also differ statistically from the weakly stained sperms for
PAS reaction in the first split fraction specimens examined after two hours of incubation

[P<0.05] (Table 73).

Sperms with a negative reaction ranged from 15% to 27 % with a mean value of
21.9 £ 4.25 %. They did not differ statistically from the negatively stained sperms for
PAS reaction in the first split fraction specimens examined after two hours of incubation
[ P <0.05 ] (Table 73). |
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d. Specimens examined after four hours: ‘

Also, only the mid-piece was site of positive PAS reaction. The percentage of
spermatozoa giving a strong reaction ranged from 0% to 3 % with a mean value of
1.1+ 1.1 %. This did not differ statistically from that of the strongly stained sperms for
in the first split fraction specimens examined after four hours of incubation [ P < 0.05]

(Table 73).

Moderately stained sperms ranged from- 17% to 31 % with a mean value of
23.6 + 4.53 %. They did not differ statistically from the moderately stained sperms for
PAS reaction in the first split fraction specimens examined after four hours of incubation

[P<0.05] (Table 73).

Those with a weak reaction ranged from 29% to 42 % with a mean value of
35.8+ 4.76 %. They did not also differ statistically from the weakly stained sperms for
PAS reaction in the first split fraction specimens examined after four hours of incubation
[P<0.05] (Table 73).

Sperms with a negative reaction ranged from 32% to 50 % with a mean value of
39.5+ 5.68 %. This was significantly more than that of negatively stained sperms for
PAS reaction in the first split fraction specimens examined after four hours of incubation
[ P<0.05 ]W (Table 73).

e. Specimens examined after eight hours:
No difference was noticed as regards the site of PAS reaction. The percentage of

spermatozoa giving a strong reaction ranged from 0% to 1 % with a mean value of
0.3+ 0.48 %. Also, it did not differ statistically from that of the strongly stained sperms
in the first split fraction specimens examined after eight hours of incubation [ P <0.05 ]
(Table 73). |




235

Those with a moderate reaction ranged from 10% to 17 % with a mean value of
13.1+ 2.77 %. They did not differ statistically from the moderately stained sperms for
PAS reaction in the first split fraction specimens examined after eight hours of incubation

[P <0.05] (Table 73).

Weakly stained sperms ranged from 29% to 43 % with a mean value of
37.3 + 4.0 %. They were significantly less than that of the weakly stained sperms for

PAS reaction in the first split fraction specimens examined after eight hours of incubation
[P < 0.05 ] (Table 73).

Sperms with a negative reaction ranged from 42% to 55 % with a mean value of
49.3 + 4.88 %. They were significantly more than the negatively stained sperms for PAS
reaction in the first split fraction specimens examined after eight hours of incubation

[P <0.05 ] (Table 73).

A highly significantly negative correlation was found between the percent of the
strongly stained sperms for PAS reaction in the first split fraction specimens to which
ascorbic acid was added and the period of incubation [ r = - 0.815; P <0.001 ]. This

means that the percent of such strongly stained sperms decreased with time.

A highly significantly negative correlation was found between the percent of the
moderately stained sperms for PAS reaction in the first split fraction specimens to which
ascorbic acid was added and the period of incubation {r = - 0.913; P <0.001 ). This

means that the percent of such moderately stained sperms decreased with time.

A highly significantly positive correlation was found between the percent of the
weakly stained sperms for PAS reaction in the first split fraction specimens to which
ascorbic acid was added and the period of incubation [ r =0.685: P < 0.001 ]. This means

that the percent of such weakly stained sperms increased with time.
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A highly significantly positive correlation was found between the percent of the
negatively stained sperms for PAS reaction in the first split fraction specimens to which
ascorbic acid was added and the period of incubation [ r = 0.909; P < 0.001 ]. This means

that the percent of such negatively stained sperms increased with time.

(3) Second split fraction specimens: (Table 74)
a. Immediately examin imens:

Also, only the mid-piece was site of positive PAS reaction. The percentage of
spermatozoa giving a strong reaction ranged from 11% to 21 % with a mean value of
15.4 + 3.47 %. They did not differ statistically from the strongly stained sperms in the

immediately examined whole non-washed specimens [ P <0.05 ] (Table 75).

Moderately stained sperms ranged from 36% to 60 % with a mean value of
47.8 + 8.0%. They did not differ statistically from the moderately stained sperms for PAS
reaction in the immediately examined whole non-washed specimens [P <0.05]

(Table 75).

Those with a weak reaction ranged from 14% to 31 % with a mean value of
23.4 + 6.0 %. They did not also differ statistically from the weakly stained sperms for
PAS reaction in the immediately examined whole non-washed specimens [ P <0.05 ]
(Table 75).

Sperms with a negative reaction ranged from 7% to 21 % with a mean value of
13.4 £ 4,72 %. They did not also differ statistically from the-negatively stained sperms
for PAS reaction in the whole non-washed specimens examined immediately [ P <0.05 ]
(Table 75).

b. Specimens examined after one hour:

No difference was noticed as regards the site of PAS reaction. The percentage of

spermatozoa giving a strong reaction ranged from 6% to 16 % with a mean value of
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hle (74): Sweanng the percentage of sperms vith ditferent grades of PAS redction in the second Spiit fraction specisers.
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Table (75): Showing the comparison between the FP.A.5. reaction in the
sperms of whole non-washed and second split rraction
Spacimens.
Tvpe of Time of] Whole non- |Second Spltt Signiftc-
Reaction. Incuba-~ Washed Fraction t [} ance.
_ tion. Specimens, Spacimens.
Strong '
reaction 9] 17.0 = 3.83 ]15.4 * 3.47 10.979 |<0.08 -
4 hour [12.8 = 2.357 10.7 * 3.65 1.486 |<0,05 -
2 hoursll10.8 * 3,19 10.4 x 4,14 [0.242 |<0.05 -
4 hours| 4.4 * 1,94 5.6 £ 2,55 |1.182 |<0.05 -
8 hours| 0.4 *+ 0.52 0.6 ¥ 0,52 |0.Bb66 [<0.05 -
rageriss o 47.8 £ 6.73 |47.8 * 8.00 |0.000 [<0.05 -
!l hour 149.0 * B.98 [49.4 = 6.47 |0.114 |<0.05 -
2 hourst3B.S * 7.00 |41.7 =2 7.70 |0.972 |<0.05 -
4 hours|35.9 % 5.39 |32.9 = 6.33 |1.123 1<0.05 -
8 hours|22.8 * 3.5% [19.8 * 4,64 §1.624 |<0.05 -
resction o 24.1 = 4.58 [23.4 = 6.00 [0.293 [<v.05 -
1 hour |26.7 * 6.8 |26.2 £ 6.60 |0.167 {<0.05 -
2 hours{36.5 = 6.55 [33.2 2.6.94 [1.093 |<0,05 -
4 hours{3s6.5 * 4.81 3b6.1 * 4,53 (0.191 <0.,03 -
8 hours|39.3 £ 4.57 |40.3 * 4.85 |0.474 |<0.05 -
No reaction o 11.1 * 35.43 13.4 £ 4,72 1.012 [<0,.05 -
} hour [11.3 * 4,172 13.7 = 4,76 1.105 [|<0.05 -
2 hours|l14.2 * 3,82 j14.7 * 4,92 ]0.254 §<0.05 -
4 hoursi23.2 = S5.14 |25.4 * 6,10 [0.873 |<0.05 -
8 nours|37.3 = 6.680 [32.3 * 7.72 }0.5&0 |<0.05 -

1

= nNnon-—

significant
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10.7  3.65 %. It did not differ statistically from that of the strongly stained sperms in
the whole non-washed specimens examined after one hour of incubation [ P < 0.05 ]

(Table 75).

Those with a moderate reaction ranged from 40% to 59 % with a mean value of
49.4 + 6.47 %. They did not differ statistically from the moderately stained sperms for

PAS reaction in the whole non-washed specimens examined after one hour of incubation
[P<0.05] (Table 75).

Weakly stained sperms ranged from 18% to 36 % with a mean value of
262+ 6.6 %. They did not also differ statistically from the weakly stained sperms for
PAS reaction in the whole non-washed specimens examined after one hour of incubation

[P<0.05] (Table 75).

Sperms with a negative reaction ranged from 7% to 20 % with a mean value of
13.7+4.76 %. They did not also differ statistically from the negatively stained sperms
for PAS reaction in the whole non-washed specimens examined after one hour of

incubation { P <0.05 ] (Table 75).

c. Specimens examined after two hours;
- A positive PAS reaction was also detected in the mid-piece. The percentage of

spermatozoa giving a strong reaction ranged from 6% to 17 % with a mean value of
10.4 £ 4.14 %. Also, it did not differ statistically from that of the strongly stained sperms
in the whole non-washed specimens examined after two hours of incubation [ P <0.05 ]

(Table 75)}.

Those with a moderate reaction ranged from 32% to 52 % with a mean value of
41.7 +7.7 %. They did not differ statistically from the fhodcratc]y stained sperms for
PAS reaction in the whole non-washed specimens examined after two hours of incubation

[P<0.05] (Table 75).
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Spenms with a weak reaction ranged from 22% to 40 % with a mean value of
33.2 + 6.94 %. They did not also differ statistically from the weakly stained sperms for
PAS reaction in the whole non-washed specimens examined after two hours of incubation

{P<0.05] (Table 75).

Sperms with a negative reaction ranged from 8% to 21 % with a mean value of
14.7 + 4.92 %. This did not differ statistically from that of negatively stained sperms for
PAS reaction in the whole non-washed specimens examined after two hours of incubation

[ P<0.05 ] (Table 75).

d. Specimens examined after four hours:

A similar location of PAS reaction was noticed. The percentage of spermatozoa
giving a strong reaction ranged from 3% to 10 % with a mean value of 5.6 £2.55%. It
did not differ statistically from that of the strongly stained sperms in the whole non-washed

specimens examined after four hours of incubation [ P < 0.05 ] (Table 75).

Those with a moderate reaction ranged from 22% to 41 % with a mean value of
32.9 + 6.33 %. They did not differ statistically from the moderately stained sperms for
PAS reaction in the whole non-washed specimens examined after four hours of incubation
[P<0.05] (Table 75).

Weakly stained sperms ranged from 31% to 44 % with a mean value of
36.1 + 4.53 %. They did not also differ statistically from the weakly stained sperms for
PAS reaction in the whole non-washed specimens examined after four hours of incubation
[P<0.05] (Table 75).

Sperms with a negative reaction ranged from 18% to 33 % with a mean value of

25.4 + 6.1 %. Also, fhcy did not differ statistically from the negatively stained sperms
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for PAS reaction in the whole non-washed specimens examined after four hours of
incubation [ P < 0.05 ] (Table 75).

¢. Specimens examined after eight hours:

No difference was noticed as regards the site of PAS reaction. The percentage of
spermatozoa giving a strong reaction ranged from 0% to 1 % with a mean value of
0.6 £ 0.52 %. It did not differ statistically from that of the strongly stained sperms in the
whole non-washed specimens examined after eight hours of incubation [ P < 0.05 )

(Table 75).

Those with a moderate reaction ranged from 14% to 27 % with a mean value of
19.8 + 4.64 %. They did not differ statistically from the moderately stained sperms for
PAS reaction in the whole non-washed specimens examined after eight hours of incubation
{ P<0.05] (Table 75).

Weakly stained sperms ranged from 35% to 50 % with a mean value of
40.3 + 4.85 %. They did not also differ statistically from the weakly stained sperms for
PAS reaction in the whole non-washed specimens examined after eight hours of incubation
{P<0.05] (Table 75).

Sperms with a negative reaction ranged from 30% to 50 % with a mean value of
39.3+7.72 %. They did not also differ statistically from the negatively stained sperms
for PAS reaction in the whole non-washed specimens examined after eight hours of

incubation [ P < 0.05 ] (Table 75).

A highly significantly negative correlation was found between the percent of the
strongly stained sperms for PAS reaction in the second split fraction specimens and the
period of incubation [ r = - 0.839; P < 0.001 ]. This means that the percent of such

strongly stained spérms decreased with time.
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A highly significantly negative correlation was found between the percent of the
moderately stained sperms for PAS reaction in the second split fraction specimens and the
period of incubation [ r = - 0.849; P <0.001 ]. This means that the percent of such

moderately stained sperms decreased with time.

A highly significantly positive correlation was found between the percent of the
weakly stained sperms for PAS reaction in the second split fraction specimens and the
period of incubation [ r=0.692; P < 0.001 ]. This means that the percent of such weakly

stained sperms increased with time.

A highly significantly positive correlation was found between the percent of the
negatively stained sperms for PAS reaction in the second split fraction specimens and the
period of incubation [ r = (.863; P < 0.001 }. This means that the percent of such

negatively stained sperms increased with time.

{4) Second split fraction specimens to which calcium was added: (Table 76)

a. Immediately examined specimens:

A positive PAS reaction was also observed in the mid-piece. The percentage of
spermatozoa giving a strong reaction ranged from 7% to 20 % with a mean value of
13.6 £ 4.25 %. It did not differ statistically from that of the strongly stained sperms in

the immediately examined second split fraction specimens [ P < 0.05 ] (Table 77).

Those with a moderate reaction ranged from 33% to 52 % with a mean value of
43.2 + 6.34 %. They did not differ statistically from the moderately stained sperms for
PAS reaction in the immediately examined second split fraction specimens [ P <0.05 ]
(Table 77).

Weakly stained sperms ranged from 21% to 36 % with a mean value of

28.1 £5.49 %. They did not also differ statistically from the weakly stained sperms for
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Table (77): Showing the comparison betwean the P.A.5. reaction in the

sperms of second split rraction specimens and second split
Fraction specimens to which calcium was added.

Tvpe of Time of|Second Split|Second 8plit Bignifie-~
Reaction. Incuba- Fraction Fractions + t o} ance.
tion. Specimans. Calcium.
Strong
reaction o 15.4 = 3,47 |13.6 = 4,25 |1.038 |<0.05 -
l hour (10.7 * 3.65 P.6 x 3.95 |0.847 |<0.058 -
2 hours|il0.4 > 4,14 &.7 £ 3.50 {2,158 [<0.0S +
4 hours| 5.6 = 2.55 2.3 * 1.64 (3.447 <Q.05 +
8 hours] Q.6 * 0,52 0.3 & 0.48 1.342 1<0.05 -
vegerise o 47.8 * 8.00 |43.2 + 6.34 {1,426 [<0.05 -
1 hour (49.4 * 6,47 45,9 * 5,95 1.259 [<0,05 -
2 hourstd4]l.7 = 7,70 142.2 = 5.88 10,163 <Q.05 -
4 hoursil32.9 = 6.33 129.2 * &,36 1.304 <0,03 -
8 hoursiis?.8 = 4,64 115.3 = 2.41 2.724 {<0.0%5 +
redction 0 {23.4 * .00 {28.1 * S.49 |1.828 |<0.05 -
1 hoar [26.2 £ 6£.60 |26.0 * 5.08 |0.076 {<0.0% -
2 hotrs|33.2 £ 6.94 32,1 % 6.12 |0.376 {<0.05 -
4 hours|36.1 % 4,923 |37.9 £ 5.24 |0.822 [<0.05 -
B hours|40.3 * 4.85 |37.2 = 4,21 1.525 |<0.05 -
No reaction, Q 13.4 = 4,72 15.1 = 5.00 [0.782 {<0.05 -
1 hour 13.7 * 4,76 18.5 * 4,12 2.411 <0.0%5 +
2 hours|14.7 * 4,92 [19.0 = 4,11 |2.121 <0,0% +
4 hours]25.4 * .10 |30.6 = 4,38 [2.191 <0.08 +
8 hours|39.3 + 7.72 47.2 * 4,73 |2.759 [<0,05 +

+ = gignificant = non-significant
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PAS reaction in the second split fraction specimens immediately examined [ P <0.05 ]

{Table 77).

Sperms with a negative reaction ranged from 7% to 23 % with a mean value of
15.1 £5.0 %. They did not also differ statistically from the negatively stained sperms for
PAS reaction in the immediately examined second split fraction specimens [ P < 0.05 ]
(Table 77).

b. Specimens examined after one hour:

A similar reaction was noticed in the mid-piece. The percentage of spermatozoa
giving a strong reaction ranged from 4% to 15 % with a mean value of 9.6 £3.95 %. It
did not differ statistically from that of the strongly stained sperms for PAS reaction in the
second split fraction specimens examined after one hour of incubation [ P < 0.05 ]
(Table 77).

Moderately stained sperms ranged from 36% to 56 % with a mean value of
45.9 + 5.95 %. They did not differ statistically from the moderately stained sperms for
PAS reaction in the second split fraction specimens examined after one hour of incubation
{P<0.05] (Table 77).

Those with a weak reaction ranged from 16% to 32 % with a mean value of
26 + 5.08 %. They did not also differ statistically from the weakly stained sperms for

PAS reaction in the second split fraction specimens examined after one hour of incubation
[ P<0.05] (Table 77).

Sperms with a negative reaction ranged from 13% to 25 % with a mean value of
18.5 + 4.12 %. They was significantly more than the negatively stained sperms for PAS
reaction in the second split fraction specimens examined after one hour of incubation
[ P<0.05 ] (Table 77).
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c. Specimens examened after two hours:;

A similar location of reaction was noticed. The percentage of spermatozoa giving a
sirong reaction ranged from 3% to 12 % with a mean value of 6.7+ 3.5 %. It was
significantly less than that of the strongly stained sperms for PAS reaction in the second

split fraction specimens examined after two hours of incubation [ P < 0.05 ] (Table 77).

Those with a moderate reaction ranged from 33% to 50 % with a mean value of
422 + 5.88 %. They did not differ statistically from the moderately stained sperms for
PAS reaction in the second split fraction specimens examined after two hours of incubation
[P<0.05] (Table 77).

Sperms with a weak reaction ranged from 26% to 42 % with a mean value of
32.1 £ 6.12 %. They did not also differ statistically from the weakly stained sperms for
PAS reaction in the second split fraction specimens examined after two hours of incubation

{P<0.05] (Table 77).

Sperms with a negative reaction ranged from 13% to 24 % with a mean value of
19+ 4.11 %. This was significantly more than that of negatively stained sperms for PAS
reaction in the second split fraction specimens examined after two hours of incubation

[ P<0.05} (Table 77).

d. Specimens examined after four hours:

Also, only the mid-piece was site of positive PAS reaction. The percentage of
spermatozoa giving a strong reaction ranged from 0% to 5 % with a mean value of
2.3+ 1.64 %. They were significantly less than the strongly stained sperms in the second

split fraction specimens examined after four hours of incubation [ P < 0.05 ] (Table 77).

Moderately stained sperms ranged from 21% 16 40 % with a mean value of

29.2 + 6.36 %. They did not differ statistically from the moderately stained sperms for
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PAS reaction in the second split fraction specimens examined after four hours of incubation
[ P<0.05] (Table 77).

Those with a weak reaction ranged from 27% to 44 % with a mean value of
37.9+ 5.24 %. They did not also differ statistically from the weakly stained sperms for
PAS reaction in the second split fraction specimens examined after four hours of incubation
[P<0.05] (Table 77).

Sperms with a negative reaction ranged from 25% to 38 % with a mean value of
30.6 + 4.38 %. They were significantly more than negatively stained sperms for PAS
reaction in the second split fraction specimens examined after four hours of incubation

[P<0.05 ] (Table 77).

e. Specimens examined after eight hours:

No difference was noticed as regards the site of PAS reaction. The percentage of
spermatozoa giving a strong reaction ranged from 0% to 1 % with a mean value of
0.3 £0.48 %. It did not differ statistically from that of the strongly stained sperms in the
second split fraction specimens examined after eight hours of incubation [P <0.05 ]

(Table 77).

Those with a moderate reaction ranged from 12% to 18 % with a mean value of
15.3 £ 2.41 %. They were significantly less than that of the moderately stained sperms
for PAS reaction in the second split fraction specimens examined after eight hours of

incubation [ P < 0.05 ] (Table 77).

Weakly stained sperms ranged from 30% to 44 % with a mean value of
37.2+ 421 %. They did not differ statistically from the weakly stained sperms for PAS
reaction in the second split fraction specimens examined after eight hours of incubation

[P <0.05] (Table 77).




246

Sperms with a negative reaction ranged from 38% to 53 % with a mean value
of 47.2 £ 473 %. They were significantly more than negatively stained sperms for
PAS reaction in the second split fraction specimens examined after eight hours of
incubation [ P < 0.05 | (Table 77).

A highly significantly negative correlation was found between the percent of the
strongly stained sperms for PAS reaction in the second split fraction specimens to
which calcium was added and the period of incubation [ r = - 0.786; P < 0.001 ]. This

means that the percent of such strongly stained sperms decreased with time.

A highly significantly negative correlation was found between the percent of the
moderately stained sperms for PAS reaction in the second split fraction specimens to
which calcium was added and the period of incubation [ r = - 0.883; P <0.001 ].

"This means that the percent of such moderately stained sperms decreased with time.

A highly significantly positive correlation was found between the percent of the
weakly stained sperms for PAS reaction in the second split fraction specimens to which
calcium was added and the period of incubation [ r = 0.570; P <0.001 ]. This means

that the percent of such weakly stained sperms increased with time.

A highly significantly positive correlation was found between the percent of the
negatively stained sperms for PAS reaction in the second split fraction specimens to
which calcium was added and the period of incubation [ r = 0.933; P < 0.001 ]. This

means that the percent of such negatively stained sperms increased with time.

V. SUDAN BILACK B.:
(A) WHOLE EJACULATE SPECIMENS:
(1) Whole non-washed specimens: (Table 78)
a. Immedjately examined specimens:
A positive Sudan black B. reaction was noticed in the equatorial segment,

post-acrosomal region, mid-piece and tail (Fig. 6).
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Fig. (6) : A photomicrograph of spermatozoa in a whole-non washed ejaculate stained
immediately for lipids. |
Note the strong (long arrow), moderate (short arrow), and weak (arrow head)
reactions in the equatorial segment, post-acrosomal region, midpiece and tail of the
sperms.

(Sudan black B. stain. Proj: 10 Obj: 100)
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The percentage of spermatozoa giving a strong reaction ranged from
24% to 49 % with a mean value of 36.3+7.15 %. Those with a moderate reaction
ranged from 28% to 53 % with a mean value of 39.6 £ 8.55 %. Weakly stained
sperms ranged from 6% to 17 % with a mean value of 10.8 + 3.65 %. Sperms with

a negative reaction ranged from 7% to 18 % with a mean value of 13.3 £4.35 %.

b. Specimens examined after one hour:

Similar locations of reaction were noticed. The percentage of spermatozoa
giving a strong reaction ranged from 23% to 45 % with a mean value of
35.3+£8.11 %. Moderately stained sperms ranged from 28% to 47 % with a mean
value of 37.1 £ 6.42 %. Those with a weak reaction ranged from 9% to 19 % with
a mean value of 14.2+3.43 %. Sperms with a negative reaction ranged from

9% to 18 % with a mean value of 13.4+ 2.91 %.

c. Specimens examined after two hours;

A positive Sudan black B. reaction was also detected in the equatorial segment,
post-acrosomal region, mid-piece and tail. The percentage of spermatozoa giving a
strong reaction ranged from 18% to 39 % with a mean value of 30.5+ 7.14 %.
Those with a moderate reaction ranged from 26% to 46 % with a mean value of
342+ 6.96 %. Sperms with a weak reaction ranged from 16% to 27 % with a
mean value of 20.7 £3.77 %. Sperms with a negative reaction ranged from

10% to 19 % with a mean value of 14.6 + 3.84 %.

d. Specimens examined after four hours:

Also. the equatorial segment, post-acrosomal region, mid-piece and tail were
sites of positive reaction. The percentage of spermatozoa giving a strong reaction
ranged from 20% to 35 % with a mean value of 27.1 i4.53 %. Moderately stained
sperms ranged from 24% to 37 % with a mean value of 30 + 3.71 %. Those with a
weak reaction ranged from 20% to 29 % with a mean value of 24.8 + 3.22 %.

Sperms with a negative reaction ranged from 11% to 23 % with a mean value of
18.1 + 4.2 %.
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e. Specimens examined after eight hours:
No difference was noticed as regards the sites of reaction. Anyhow, the

rercentage of spermatozoa giving a strong reaction ranged from 10% to 21 % with a
mean value of 16.2% 3.52 %. Those with a moderate reaction ranged from
18% to 31 % with a mean value of 24.4 + 4.53 %. Weakly stained spcrmé ranged
from 35% to 46 % with a mean value of 39.1 £ 4.07 %. Sperms with a negative

reaction ranged from 16% to 27 % with a mean value of 20.3 +3.59 %.

A highly significantly negative correlation was found between the percent of the
swrongly stained sperms by Sudan black B. in the whole non-washed specimens and the
period of incubation [ r = - 0.765; P < 0.001 ]. This means that the percent of such

strongly stained sperms decreased with time.

A highly significantly negative correlation was found between the percent of the
moderately stained sperms by Sudan black B. in the whole non-washed specimens and
the period of incubation [ r = - 0.663; P < 0.001 ]. This means that the percent of such

mederately stained sperms decreased with time.

A highly significantly positive correlation was found between the percent of the
weakly stained sperms by Sudan black B. in the whole non-washed specimens and the
period of incubation [ r = 0.938; P < 0.001 ]. This means that the percent of such

weakly stained sperms increased with time.

A highly significantly positive correlation was found between the percent of the
negatuvely stained sperms by Sudan black B. in the whole non-washed specimens and
the period of incubation [ r = 0.593; P < 0.001 ]. This means that the percent of such

negatively stained sperms increased with time.

(2) Washed specirr;ens: (Table 79)
a. Immediately examined specimens:

A positive Sudan black B. reaction was also observed in the equatorial segment,
post-acrosomal region, mid-piece and tail. The percentage of spermatozoa giving a

strong reaction ranged from 30% to 51 % with a mean value of 40 + 7.82 %. It did
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not differ statistically from that of the strongly stained sperms in the immediately

examined whole non-washed specimens [ P < 0.05 ] (Table 80).

Those with a moderate reaction ranged from 22% to 46 % with a mean value
of 35.1 + 8.2 %. They did not differ statistically from the moderately stained sperms
by Sudan black B. in the immediately examined whole non-washed specimens

[P<0.05] (Table 80).

Weakly stained sperms ranged from 9% to 17 % with a mean value of
13.3 + 2.75 %. They did not also differ statistically from the weakly stained sperms
by Sudan black B. in the immediately examined whole non-washed specimens

[P<0.05] (Table 80).

Sperms with a negative reaction ranged from 8% to 17 % with a mean value
of 11.6 + 2.84 %. They did not also differ statistically from the negatively stained
sperms by Sudan black B. in the immediately examined whole non-washed specimens

[ P<0.05 ] (Table 80).

b. Specimens examined after one hour:

A similar reaction for Sudan black B. was noticed in the equatorial segment,
post-acrosomal region, mid-pici:e and tail. The percentage of spermatozoa giving a
strong reaction ranged from 24% to 44 % with a mean value of 32.5 % 6.64 %.
This did not differ statistically from that of the strongly stained sperms in the whole
non-washed specimens examined after one hour of incubation [ P <0.05 ]

(Table 80).

Moderately stained sperms ranged from 31% to 46 % with 2 mean value of
38.9+ 5.04 %. They did not differ statistically from the fnoderately stained sperms
by Sudan black B. in the whole non-washed specimens examined after one hour of

incubation [ P < 0.05] (Table 80).

Those with a weak reaction ranged from 10% to 18 % with a mean value of

13.9 + 2.81 %. They did not also differ statistically from the weakly stained sperms
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by Sudan black B. in the whole non-washed specimens examined after one hour of

mcubation [ P < 0.05] (Table 80).

Sperms with a negative reaction ranged from 10% to 22 % with a mean value
of 147 +4.32 %. They did not also differ statistically from the negatively stained
sperms by Sudan black B. in the whole non-washed specimens examined after one
hour of incubation [ P < 0.05 ] (Table 80).

¢. Specimens examined after two hours:

Similar locations of reaction were detected. The percentage of spermatozoa
giving a strong reaction ranged from 15% to 37 % with a mean value of
27+ 7.48 %. It did not differ statistically from that of the strongly stained sperms by
Sudan black B. in the whole non-washed specimens examined after two hours of

incubation [ P <0.05] (Table 80).

Those with a moderate reaction ranged from 24% to 44 % with a mean value
of 33.2 7.5 %. They did not differ statistically from the moderately stained sperms
by Sudan black B. in the whole non-washed specimens examined after two hours of
incubation [ P < 0.05] (Table 80).

Sperms with a weak reaction ranged from 16% to 27 % with a mean value of
21.3 £ 3.27 %. They did not also differ statistically from the weakly stained sperms
by Sudan black B. in the whole non-washed specimens examined after two hours of
incubation [ P < 0.05] (Table 80).

Sperms with a negative reaction ranged from 10% to 26 % with a mean value
of 18.5 + 5.25 %. This did not also differ statistically from that of negatively stained
sperms by Sudan black B. in the whole non-washed specimens examined after two

hours of incubation [ P < 0.05 ] (Table 80).

d. Specimens examined after four hours:

Also. the equatorial segment, post-acrosomal region, mid-piece and tail were

the sites of positive Sudan black B. reaction. The percentage of spermatozoa giving a
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strong reaction ranged from 9% to 23 % with a mean value of 16.1 £ 5.28 %. They
were highly significantly less than the strongly stained sperms in the whole
non-washed specimens examined after four hours of incubation [ P < 0.001 ]

(Table 80).

Moderately stained sperms ranged from 16% to 31 % with a mean value of
23.6 £ 5.04 %. They were significantly less than that of the moderately stained
sperms by Sudan black B. in the whole non-washed specimens examined after four

hours of incubation [ P < 0.05 ] (Table 80).

Those with a weak reaction ranged from 26% to 38 % with a mean value of
32+ 3.33 %. They were highly significantly more than that of the weakly stained
sperms by Sudan black B. in the whole non-washed specimens examined after four

hours of incubation [ P < 0.001 ] (Table 80).

Sperms with a negative reaction ranged from 24% to 32 % with a mean value
of 28.3 £2.71 %. They were highly significantly more than the negatively stained
sperms by Sudan black B. in the whole non-washed specimens examined after four

hours of incubation [ P < (0.001-] (Table 80).

€. Specimens examined after eight hours;

No difference was noticed as regards the sites of reaction. Anyhow, the
percentage of spermatozoa giving a strong reaction ranged from 1% to 15 % with a
mean value of 6.1 + 4.84 %. It was highly significantly less than that of the strongly
stained sperms by Sudan black B. in the whole non-washed specimens examined after

eight hours of incubation [ P < 0.001 ] (Table 80).

Those with a moderate reaction ranged from 12%lvt0 23 % with a mean value
of 16.2 + 3.88 %. They were highly significantly less than that of the moderately
stained sperms by Sudan black B. in the whole non-washed specimens examined after
eight hours of incubation [ P < 0.001 ] (Table 80).
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Weakly stained sperms ranged from 39% to 51 % with a mean value of
43.83 £ 4.05 %. They were significantly more than that of the weakly stained sperms
by Sudan black B. in the whole non-washed specimens examined after eight hours of

incubation [ P < 0.05 ] (Table 80).

Sperms with a negative reaction ranged from 28% to 40 % with a mean value
of 33.9 + 3.98 %. They were highly significantly more than the negatively stained
sperms by Sudan black B. in the whole non-washed specimens examined after eight

hours of incubation [ P <0.001 ] (Table 80).

A highly significantly negative correlation was found between the percent of the
strongly stained sperms by Sudan black B. in the washed specimens and the period of
incubation [ r = - 0.867; P <0.001 ]. This means that the percent of such strongly
stained sperms decreased with time.

A highly significantly negative correlation was found between the percent of the
moderately stained sperms by Sudan black B. in the washed specimens and the period
of incubation [ r = - 0.778; P <0.001 ]. This means that the percent of such

moderately stained sperms decreased with time.

A highly significantly positive correlation was found between the percent of the
weakly stained sperms by Sudan black B. in the washed specimens and the period of
incubation [ r = 0.952; P < 0.001 ). This means that the percent of such weakly stained

sperms tncreased with time.

A highly significantly positive correlation was found between the percent of the
negatively stained sperms by Sudan black B. in the washed specimens and the period
of incubation { r = 0.885; P < 0.001 ]. This means that the percent of such negatively

stained sperms increased with time.




(3) Washed specimens to which calcium was added: (Table 81).
a. Immediately examined specimens:;

A positive Sudan black B. reaction was also observed in the equatorial segment,
post-acrosomal region, mid-piece and tail. The percentage of spermatozoa giving a
strong reaction ranged from 25% to 46 % with a mean value of 34.7+6.82 %. It
did not differ statistically from that of the strongly stained sperms in the immediately

examined washed specimens [ P < 0.05 ] (Tabie 82).

Those with a moderate reaction ranged from 28% to 50 % with a mean value
of 39.5 £ 7.93 %. They did not differ statistically from the moderately stained sperms
by Sudan black B. in the immediately examined washed specimens [ P < 0.05 ]
(Table 82).

Weakly stained sperms ranged from 8% to 19 % with a mean value of
125+ 3.75 %. They did not also differ statistically from the weakly stained sperms
by Sudan black B. in the immediately examined washed specimens [ P < 0.05 ]
(Table 82).

Sperms with a negative reaction ranged from 9% to 17 % with a mean value
of 13.3 £ 2.91 %. They did not also differ statistically from the negatively stained
sperms by Sudan black B. in the immediately examined washed specimens
[ P<0.05] (Table 82).

b. Specimens examined after one hour:

A similar location of Sudan black B. reaction was noticed. The percentage of
spermatozoa giving a strong reaction ranged from 29% to 45 % with a mean value of
36.1 £ 5.78 %. This did not differ statistically from that of the strongly stained
sperms in the washed specimens examined after one hourlw of incubation [ P < 0.05 ]

(Table 82).

Moderately stained sperms ranged from 25% to 43 % with a mean value of

36.2 £ 5.49 %. They did not differ statistically from the moderately stained sperms
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Table (82): sShowing the comparison between the Sudan black B. reaction in

the sperms of washed svecimens andi washed specimens to which
calcium was added.

Tvpe of Time of Washed washed . Signific-
Reacti1on. Incuba-} Specimens. Specimeans . t p ance.
tion. + Calcium
Strong :
reaction O 40.0 * 7.82 §34.7 * 6.82 |[1.616 [<0.05 -
1 hour |32.5 = 6.64 {36.1 £ 5.78 [1.293 [<0.05 -
2 hours|27.0 * 7.48 |25.7 * 6.70 [0.409 |<0.05 -
4 hours|i6.1 = 5.28 |[13.6 = 4.25 |1.167 [<0.05 -
8 rours| 6.1 = 4.84 | 7.0 £ 3.89 [0.458 |<0.0S -
78527955 o 35.1 = 8.2 [|39.5 ¢t 7.93 l1.220 |<0.05 -
! hour |38.9 % 5.04 |36.2 £ 5,49 [1.145 |<0,05 -
2 hoursi33.2 * 7.50 |35.2 = 8.51 [0.558 |<0.05 -
4 nourst23.6 * 5.04 |25.6 = 4.30 {0.955 [<0.05 -
8 nours{l6.2 * 3.88 [19.1 ¢ 3,45 {1,767 |<0.05 -
esetion 0 13.3 = 2,75 [12.5 £ 3.79 [0.544 [<0.05 -
! pour {13.9 £ 2.81 [t6.6 = 3.89 [1.779 |<0.,05 -
2 noursl21.3 = 3.27 |23.3 % 3.77 |1.267 {<0.0S5 -
4 nours|32.0 £ 3.33 [30.0 = 2.75 |1.464 [<0.05 -
8 nours{43.8 * 4.05 [42.7 = 2.79 [0.711 |<0.05 -
No reaction’ o 11.6 * 2.84 [13.3 £ 2,91 |1.323 }<0.05 -
|2 rour {14.7 £ 4.32 [11.1 %= 3.67 [2.009 {<0.0S -
2 hours}18.5 + 5.25 |15.8 = 5.79 [1.096 |<0.05 -
4 hoursizB.3 + 2.71 [30.8 = 3.99 |1.638 |<0.05 -
8 nours|33.9 * 3.98 [31.2 * 3.61 {1.587 [<0.0S5 -

= non-significant
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by Sudan black B. in the washed specimens examined after one hour of incubation
[P<0.05] (Table 82).

Those with a weak reaction ranged from 11% to 22 % with a mean value of
16.6 + 3.89 %. They did not also differ statistically from the weakly stained sperms
by Sudan black B. in the washed specimens examined after one hour of incubation

[P<0.05] (Table 82).

Sperms with a negative reaction ranged from 6% to 17 % with a mean value
of 11.1 + 3.67 %. They did not also differ statistically from the negatively stained
sperms by Sudan black B. in the washed specimens examined after one hour of

incubation [ P < 0.05 ] (Table 82).

¢. Specimens examined after two hours:

Also, the equatorial segment, post-acrosomal region, mid-piece and tail were
the sites of positive reaction. The percentage of spermatozoa giving a strong reaction
ranged from 14% to 35 % with a mean value of 25.7 £ 6.7 %. Also, it did not
differ statistically from that of the strongly stained sperms by Sudan black B. in the

washed specimens examined after two hours of incubation [ P < 0.05 ] (Table 82).

Those with a moderate reaction ranged from 21% to 47 % with a mean value
of 35.2 & 8.51 %. They did not differ statistically from the moderately stained sperms
by Sudan black B. in the washed specimens examined after two hours of incubation

{P<0.05] (Table 82).

Sperms with a weak reaction ranged from 17% to 29 % with a mean value of
23.3+3.77 %. They did not also differ statistically from the weakly stained sperms
by Sudan black B. in the washed specimens examined after two hours of incubation

[P <0.05] (Table 82).

Sperms with a negative reaction ranged from 7% to 23 % with a mean value

of 15.8 £5.75 %. This did not differ statistically from that of negatively stained
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sperms Sudan black B. in the washed specimens examined after two hours of

incubation [ P < 0.05 ] (Table 82).

d. Specimens examined after four hours:

A positive reaction was also observed in the equatorial segment, post-acrosomal
region, mid-piece and tail. The percentage of spermatozoa giving a strong reaction
ranged from 8% to 19 % with a mean value of 13.6 + 4.25 %. They did not differ
statistically from the strongly stained sperms by Sudan black B. in the washed

specimens examined after four hours of incubation [ P < 0.05 ] (Table 82).

Moderately stained sperms ranged from 19% to 31 % with a mean value of
25.6 + 4.30 %. They did not differ statistically from the moderately stained sperms
by Sudan black B. in the washed specimens examined after four hours of incubation
[P<0.05] (Table 82).

Those with a weak reaction ranged from 26% to 35 % with a mean value of
30£2.75 %. They did not also differ statistically from the weakly stained sperms by
Sudan black B. in the washed specimens examined after four hours of incubation
[P<0.05] (Table 82).

Sperms with a negative reaction ranged from 24% to 37 % with a mean value
of 30.8 £ 3.99 %. Also, they did not differ statistically from the negatively stained
sperms by Sudan black B. in the washed specimens examined after four hours of

incubation { P < 0.05 ] (Table 82).

e. Specimens examined after eight hours;
No difference was noticed as regards the site of Sudan black B. reaction. The

percentage of spermatozoa giving a strong reaction ranged from 2% to 12 % with a
mean value of 7+ 3.89 %. It did not differ statistically from that of the strongly
stained sperms in the washed specimens examined after eight hours of incubation

[ P<0.05 ] (Table 82).
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calcium was added and the period of incubation [ r = 0.804; P <0.001 }. This means

that the percent of such negatively stained sperms increased with time.

(4) Washed specimens to which ascorbic acid was added: (Table 83)

a. Immediately examined specimens:

A positive Sudan black B. reaction was also observed in the equatorial segment,
post-acrosomal region, mid-piece and tail. The percentage of spermatozoa giving a
strong reaction ranged from 25% to 49 % with a mean value of 36.7+£7.75%. It
did not differ statistically from that of the strongly stained sperms in the immediately

examined washed specimens [ P < 0.05 ] (Table 84).

Those with a moderate reaction ranged from 24% to 46 % with a mean value
of 36.9 + 6.92 %. They did not differ statistically from the moderately stained sperms
by Sudan black B. in the immediately examined washed specimens [P < (.05 ]
(Table 84).

Weakly stained sperms ranged from 8% to 20 % with a mean value of
13.1 = 3.51 %. They did not also differ statistically from the weakly stained sperms
by Sudan black B. in the immediately examined washed specimens [ P < 0.05 ]
(Table 84).

Sperms with a negative reaction ranged from 8% to 17 % with a mean value
of 13.3 £ 3.2 %. They did not also differ statistically from the negatively stained
sperms by Sudan black B. in the immediately examined washed specimens

[ P < 0.05] (Table 84).

b. Specimens examined after one hour:

A similar reaction for Sudan black B. was noticed in the equatorial segment,
post-acrosomal region, mid-piece and tail. The percentage of spermatozoa giving a
strong reaction ranged from 30% to 44 % with a mean value of 36.5+4.72 %.
Also, this did not differ statistically from that of the strongly stained sperms in the

washed specimens examined after one hour of incubation [ P < 0.05 ] (Table 84).
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Type cor Time or Washed Washed Signific-
Reaction. Incuba-| Specimens. |Specimens + t P ance.
tion. Ascorbic Acid
Strong
reaction o 40.0 = 7.82 |36.7 £ 7.75 10.948 |<0.05 -
1 hour [32.35 £ 6.64 |36.5 + 4.72 (1.553 |<0.05 -
Z hours{27.0 = 7.48 |31.0 = 5.23 §1.386 [<0.05 -
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ref2ton o 13.3 £ 2.75 |13.1 + 3.50 |0.142 {<0.05 -
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|2 hour |14.7 = 4.32 {11.5 + 5.50 |1.446 [<0.05 -
2 hours|ls.5 = 5.25 |16.3 £ 3.95 {1.059 {<0.05 -
4 hours!z8.3 £ 2.71 |23.8 £ 3.9t [2.991 |<0.05 +
g hoursj|33.9 +* 3.98 |23.9 * 3.35 |6.076 {<0.001 +++

+++ = highly significant + = significant - = non-significant
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Moderately stained sperms ranged from 27% to 47 % with a mean value of
349+ 5.92 %. They did not differ statistically from the moderately stained sperms
by Sudan black B. in the washed specimens examined after one hour of incubation

[P <0.05)] (Table 84).

Those with a weak reaction ranged from 11% to 23 % with a mean value of
17.1 + 4.07 %. They did not also differ statistically from the weakly stained sperms
by Sudan black B. in the washed specimens examined after one hour of incubation

[P<0.05] (Table 84).

Sperms with a negative reaction ranged from 4% to 20 % with a mean value
of 11.5 5.5 %. They did not differ statistically from the negatively stained sperms
by Sudan black B. in the washed specimens examined after one hour of incubation

[ P<0.05 ] (Table 84).

¢. Specimens examined after two hours;
Similar locations of Sudan black B. reaction were noticed. The percentage of

spermatozoa giving a strong reaction ranged from 25% to 39 % with a mean value of
311£5.23 %. Also, it did not differ statistically from that of the strongly stained

sperms in the washed specimens examined after two hours of incubation [ P < 0.05 ]
(Table 84).

Those with a moderate reaction ranged from 27% to 41 % with a mean value
of 33.6 + 4.9 %. They did not differ statistically from the moderately stained sperms
by Sudan black B. in the washed specimens examined after two hours of incubation

[P<0.05] (Table 84).

Sperms with a weak reaction ranged from 15% to 23 % with a mean value of
19.1+ 2.6 %. They did not also differ statistically from the weakly stained sperms
Sudan black B. in the washed specimens examined after two hours of incubation

[ P<0.05] (Table 84).
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Sperms with a negative reaction ranged from 11% to 23 % with a mean value
of 16.3 £ 3.95 %. They did not differ statistically from the negatively stained sperms
by Sudan black B. in the washed specimens examined after two hours of incubation

[ P<0.05 ] (Table 84).

d. Specimens examined after four hours:

Also. the equatorial segment, post-acrosomal region, mid-piece and tail were
the sites of positive reaction. The percentage of spermatozoa giving a strong reaction
ranged from 12% to 30 % with a mean value of 21.8+ 5.9 %. This was
significantly more than that of the strongly stained sperms by Sudan black B. in the

washed specimens examined after four hours of incubation [ P < 0.05 ] (Table 84).

Moderately stained sperms ranged from 19% to 36 % with a mean value of
28.8 £ 5.55 %. They were significantly more than that of the moderately stained
sperms by Sudan black B. in the washed specimens examined after four hours of
incubation [ P < 0.05 ] (Table 84).

Those with a weak reaction ranged from 21% to 31 % with a mean value of
25.6 £ 3.6 %. They were highly significantly less than that of the weakly stained
sperms by Sudan black B. in the washed specimens examined after four hours of

mcubation [ P < 0.001 ] (Table 84).

Sperms with a negative reaction ranged from 18% to 30 % with a mean value
of 23.8 £ 3.91 %. This was significantly less than that of negatively stained sperms
by Sudan black B. in the washed specimens examined after four hours of incubation

[ P<0.05 ] (Table 84).

e. Specimens examined after eight hours:

No difference was noticed as regards the sites of Sudan black B. reaction.
Anyhow, the percentage of spermatozoa giving a strong reaction ranged from
6% to 19{% with a mean value of 11.5* 4.6 %. Statistically, it was significantly
more than that of the strongly stained sperms in the washed specimens examined after

eight hours of incubation [ P < 0.05 ] (Table 84).
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Those with a moderate reaction ranged from 21% to 31 % with a mean value
of 27.1 = 3.7 %. They were highly significantly more than that of the moderately
statned sperms by Sudan black B. in the washed specimens examined after eight hours

of incubation [ P < 0.001 ] (Table 84).

Weakly stained sperms ranged from 34% to 41 % with a mean value of
37.5% 2.27 %. They were significantly less than that of the weakly stained sperms
by Sudan black B. in the washed specimens examined after eight hours of incubation
[ P< 0.05 ) (Table 84).

Sperms with a negative reaction ranged from 19% to 29 % with a mean value
of 23.9 £ 3.35 %. They were highly significantly less than the negatively stained
sperms by Sudan black B. in the washed specimens examined after eight hours of

incubation [ P <0.001 ] (Table 84).

A highly significantly negative correlation was found between the percent of the
strongly stained sperms by Sudan black B. in the washed specimens to which ascorbic
acid was added and the period of incubation [ r = - 0.859; P < 0.001 ]. This means

that the percent of such strongly stained sperms decreased with time.

A highly significantly negative correlation was found between the percent of the
moderately stained sperms by Sudan black B. in the washed specimens to which
ascorbic acid was added and the period of incubation [ r = - 0.550; P <0.001 ]. This

means that the percent of such moderately stained sperms decreased with time.

A highly significantly positive correlation was found between the percent of the
weakly stained sperms by Sudan black B. in the washed spécimens_ to which ascorbic
acid was added and the period of incubation [ r = 0.939; P < 0.001 ]. This means that

the percent of such weakly stained sperms increased with time.

A highly significantly positive correlation was found between the percent of the

negatively stained $perms by Sudan black B. in the washed specimens to which
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ascorbic acid was added and the period of incubation { r = 0.700; P <0.001 ]. This

means that the percent of such negatively stained sperms increased with time.

(B SPLIT EJACULATE SPECIMENS:
(1) First split fraction specimens: (Table 85)

a. Immediatelv examined specimens:

Also, the equatorial segment, post-acrosomal region, mid-piece and tail were
sites of positive Sudan black B. reaction. The percentage of spermatozoa giving a
strong reaction ranged from 25% to 46 % with a mean value of 39.2 6.2 %. They
did not differ statistically from the strongly stained sperms in the whole non-washed

specimens examined immediately [ P < 0.05 ] (Table 86).

Moderately stained sperms ranged from 26% to 48 % with a mean value of
35.4 + 6.64 %. They did not differ statistically from the moderately stained sperms
Sudan black B. in the immediately examined whole non-washed specimens

[P<0.05] (Table 86).

Those with a weak reaction ranged from 11% to 16 % with a mean value of
13.4 £ 1.84 %. They did not also differ statistically from the weakly stained sperms
by Sudan black B. in the immediately examined whole non-washed specimens
[P <0.05] (Table 86).

Sperms with a negative reaction ranged from 7% to 18 % with a mean value
of 12 £ 4.03 %. They did not also differ statistically from the negatively stained
sperms by Sudan black B. in the whole non-washed specimens examined immediately

[ P<0.05 ] (Table 86).

b. Specimens examined after one hour:

No difference was noticed as regards the sites of Sudan black B. reaction.
Anyhow, the percentage of spermatozoa giving a strong reaction ranged from
25% to 46 % with a mean value of 33.7 £ 6.33 %. 1t did not differ statistically from
that of the strongly stained sperms in the whole non-washed specimens examined after

one hour of incubation [ P < 0.05 ] (Table &6).
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specimens.
Tvpe o1 Time of{ Whole non- First 3plit Signitic—-
Reacrtion. Incuba- Washed Specimens. t P ance .
T1Gn0. Specimens.
FTrong )
reaction & I3 oz VOIS 392 2 520 |O.959% |« U5 -
L hour 3503 =2 A1) 337 o+ 6.033 |o.o4wz [c0 05 -
2 hourst30.5 « 7,14 [28.3 £ 7.70 |0.663 |«0.05 -
4 hours|:z7. L = 4,53 (24,0 = 6,72 1L.210 <005 -
S poursile.z £ 3.5z L1. L £ 3.35 3.31y j<u.0% +
odarare . L - . .o ]
r2ACTION e 3.6 £ 5,85 |35.4 2 5,04 |1.227 |<w0.05 -
1 hour (37.1 = .42 135.1 £ 8.69 |0.5886 |«v.05% -
g hoursi3d.z £ 6.96 | 33,7 x 8,29 |1.146 |<0.05 -
4 hoursf30.0 = 3.71 |28.5 £ 7.98 |0.539 |<0.05 -
& hoursi24 .4 + 4,53 |18.2 £ 3.08 |3.580 |<0.05 +
weak i . . . e . W -
reaction Y . g = 3.65 J13.4 = 1.84 |2.014 |<0.05 -
I hour jl4.2 =z 3.43 |16.3 = 4.27 |1.253 |<0.05 -
| 2 hourstan.? +x 3.77 [21.5 £ 3.03 10,523 |<v0.03 -
4 hours|id4 8 r 3.22 [26.8 £ 2.66 |1.5t3 |<u.us ~
& hours|sv.l £ «4.07 (42.4 £ 4,05 |1.708 |«0.05% -
No reaccion e 13, 3 = 4. 35 2.0 * 4,03 [0.694 |<0.05 -
l hour |13 4 + 2,91 {14.9 ¢+ 5,07 lo.gl2 |-0.u5 -
S hours{i4.¢ = 3.84 J1e.5 = 3,81 |1.112 [«0.US -
4 pours|ld.l = 4,20 |07 2 3,09 |1.576 |<0.05 -
& hours|iu, 3 £ 399 128.5 = 3.03 [5.520 [«0.001 +++
t++ = Dignly s:gnificant + = si1gnificant - = non-signiricant
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Those with a moderate reaction ranged from 24% to 49 % with a mean value of
35.1 + 8.69 %. They did not differ statistically from the moderately stained sperms
by Sudan black B. in the whole non-washed specimens examined after one hour of
incubation { P < 0.05] (Table 86).

Weakly stained sperms rahgcd from 10% to 23 % with a mean value of
16.3+ 4.27 %. They did not also differ statistically from the weakly stained sperms
by Sudan black B. in the whole non-washed specimens examined after one hour of

incubation [ P < 0.05] (Table 86).

Sperms with a negative reaction ranged from 7% to 22 % with a mean value
of 14.9 + 5.07 %. They did not differ statistically from the negatively stained sperms:
by Sudan black B. in the whole non-washed specimens examined after one hour of
incubaticn [ P < 0.05 ] (Table 86).

c¢. Specimens examined after two hours:

Similar locations of Sudan black B. reaction were noticed. The percentage of
spermatozoa giving a strong reaction ranged from 16% to 39 % with a mean value of
28.3+ 7.7 %. Also, it did not differ statisticaily from that of the strongly stained
sperms in the whole non-washed specimens examined after two hours of incubation

[P <0.05] (Table 86).

Those with a moderate reaction ranged from 21% to 45 % with a mean value
of 33.7  8.29 %. They did not differ statistically from the moderately stained sperms
by Sudan black B. in the whole non-washed specimens examined after two hours of
incubation [ P < 0.05 ] (Table 86).

Sperms with a weak reaction ranged from 17% to 26 % with a mean value of
21.5 + 3.03 %. They did not also differ statistically from the weakly stained sperms
by Sudan black B. in the whole non-washed specimens examined after two hours of

incubation | P < 0.05] (Table 86).
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Sperms with a negative reaction ranged from 11% to 22 % with a mean value
of 16.5 + 3.81 %. This did not differ statistically from that of the negatively stained
sperms by Sudan black B. in the whole non-washed specimens examined after two

hours of incubation [ P <0.05 J (Table 86).

d. Specimens examined after four hours:

A positive Sudan black B. reaction was also observed in the equatorial segment,
post-acrosomal region, mid-piece and tail. The percentage of spermatozoa giving a
strong reaction ranged from 14% to 32 % with a mean value of 24 £ 6.72 %. It did
not differ statistically from that of the strongly stained sperms in the whole non-washed

specimens examined after four hours of incubation { P < 0.05 ] (Table 86).

Those with a moderate reaction ranged from 15% to 41 % with a mean value
of 28.5 £ 7.98 %. They did not differ statistically from the moderately stained sperms
by Sudan black B. in the whole non-washed specimens examined after four hours of
incubation [ P < 0.05] (Table 86).

Weakly stained sperms ranged from 23% to 31 % with a mean value of
26.8 +2.66 %. They did not also differ statistically from the weakly stained sperms
by Sudan black B. in the whole non-washed specimens examined after four hours of

incubation [ P < 0.05] (Table 86).

Sperms with a negative reaction ranged from 16% to 25 % with a mean value
of 20.7 + 3.09 %. Also, they did not differ statistically from the negatively stained
sperms by Sudan black B. in the whole non-washed specimens examined after four

hours of incubation | P < 0.05 ] (Table 86).

e. Specimens examined after eight hours:

No difference was noticed as regards the site of Sudan black B. reaction.
Anyhow, the percentage of spermatozoa giving a strong reaction ranged from
7% to 16 % with a mean value of 11.1 £ 3.35 %. It was significantly less than that
of the stréngly stained sperms in the whole non-washed specimens examined after eight

hours of incubation [ P < 0.05] (Table 86).
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Those with a moderate reaction ranged from 14% to 23 % with a mean value
of 18.2 £ 3.08 %. They were significantly less than that of the moderately stained
sperms by Sudan black B. in the whole non-washed specimens examined after eight

hours of incubation [ P < 0.05 ] (Table 86).

Weakly stained sperms ranged from 36% to 48 % with a mean value of
12.2 £ 4.05 %. They did not differ statistically from the weakly stained sperms by
Sudan black B. in the whole non-washed specimens examined after eight hours of

incubation [ P < 0.05] (Table 86).

Sperms with a negative reaction ranged from 24% to 33 % with a mean value
of 28.5 £ 3.03 %. They were highly significantly more than the negatively stained
sperms by Sudan black B. in the whole non-washed specimens examined after eight
hours of incubation [ P < 0.001 ] (Table 86).

A highly significantly negative correlation was found between the percent of the
strongly stained sperms by Sudan black B. in the first split fraction specimens and the
period of incubation [ r = - 0.842; P < 0.001 ]. This. means that the percent of such

strongly stained sperms decreased with time.

A highly significantly negative correlation was found between the percent of the
moderately stained sperms by Sudan black B. in the first split fraction specimens and
the period of incubation [ r = - 0.679; P <0.001 ]. This means that the percent of such

moderately stained sperms decreased with time.

A highly significantly positive correlation was found between the percent of the
weakly stained sperms by Sudan black B. in the first split fraction specimens and the
period of incubation [ r = 0.954; P <0.001 ]. This means that the percent of such

weakly stained sperms increased with time.

A highly significantly positive correlation was found between the percent of the

negatively stained sperms by Sudan black B. in the first split fraction specimens and the
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period of incubation [ r = 0.840; P <0.001 ]. This means that the percent of such

negatively stained sperms increased with time.

(2) First split fraction specimens to which ascorbic acid was added:
(Table 87)
a. Immediately examined specimens:

A positive Sudan black B. reaction was also observed in the equatorial segment,
post-acrosomal region, mid-piece and tail. The percentage of spermatozoa giving a
strong reaction ranged from 29% to 43 % with a mean value of 36.8 £4.71 %. It
did not differ statistically from that of the strongly stained sperms in the immediately

examined first split fraction specimens [ P < 0.05 ] (Table 88).

Those with a moderate reaction ranged from 32% to 46 % with-a mean value
of 38.4% 5.06 %. They did not differ statistically from the moderately stained sperms
by Sudan black B. in the immediately examined first split fraction specimens

[ P<0.05] (Table 88).

Weakly stained sperms ranged from 9% to 18 % with 2 mean value of
14.2 + 3.19 %. They did not also differ statistically from the weakly stained sperms
by Sudan black B. in the immediately examined first split fraction specimens

[P <0.05] (Table 88).

Sperms with a negative reaction ranged from 5% to 17 % with a mean value
of 10.6 + 4.12 %. They did not also differ statistically from the negatively stained
sperms by Sudan black B. in the immediately examined first split fraction specimens
{P<0.05 ] (Table 83).

b. Specimens examined after one hour:

A similar reaction for Sudan black B. was noticed in the equatorial segment,
post-acrosomal region, mid-piece and tail. The percentage of spermatozoa giving a
strong reaction ranged from 23% to 47 % with a mean value of 35.4 + 8.28 %.

Also, this did not differ statistically from that of the strongly stained sperms in the first
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Table (88): Showing the comparison between the Sudan black B. reaction in
the sperms of first split fraction specimens and first split
fraction spacimens to which ascorbic acid was added.

Type of Time of|First Split {First Split Signific-
Reacticn. Incuba-| Fraction Fractiona + t p ance,
tion. |Specimens. Ascorbic Acid
Strong
reaction 0 39.2 + 6.20 |36.8 £+ 4.71 j0.975 |<0.05 -
1 hour 133.7 £ 6.33 |35.4 £ 8.28 |0.516 1<0.05 -
2 hours|28.3 £+ 7.70 }29.9 + 6.12 10.514 [<0.03 -
4 hours|24.0 £+ 6.72 |28.6 + 6.88 [1.513 <0.05 -
8 hours{1i.1 + 3.35 |17.0 £ 6.82 |2.457 |<0.05 +
flodexsts 0 35.4 + 6.64 |38.4 + 5.06 |1.137 |<0.05 -
7 hour I35.1 + 8.69 {39.3 = 7.44 |1.161 [<0.05 -
2 hours|33.7 £+ 8.29 |35.5 + 5.56 |0.570 |<0.05 -
4 hours|28.5 + 7.98 |26.4 = 6.38 {0.650 [<0.05 -
8 hours|i8.2 + 3.08 |36.2 + 4.37 110.648|<0.001 +++
reneton 0 13.4 + 1.84 |14.2 + 3.19 |0.687 {<0.05 -
1 hour |16.3 + 4.27 114.3 + 3.13 |1.195 |<0.05 -
2 hours|21.5 + 3.03 |20.0 = 2.45 [1.218 |<0.05 -
4 hours|26.8 £ 2.66 {27.0 £ 2.71 {0.167 |<0.05 - -
8 hours{42.2 + 4.05 |28.6 = 2.88 |8.659 [<0.001 -
No reaction 0 12.0 £ 4.03 110.6 £ 4.12 |0.769 |<0.05 -
1 hour }13.9 + 5.07 j11.0 £ 3.56 [1.962 [<0.05 -
2 hoursil6.5 £ 3.81 14.6 + 1.84 |1.421 |<0.05 -
4 hours|20.7 + 3.09 |18.0 = 3.92 [1.711 |<0.05 -
8 hours|28.5 £ 3.03 ]18.2 £ 3.52 |7.013 [<0.001 +++

-~ = non-significant + = mignificant +++ = highly significant
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split fraction specimens examined after one hour of incubation [ P < 0.05 }

(Table %8).

Moderately stained sperms ranged from 24% to 48 % with a mean value of
39.3 + 7.44 %. They did not differ staustically from the moderately stained sperms
by Sudan black B. in the first split fraction specimens examined after one hour of

incubation [ P < 0.05] (Table 88).

Those with a weak reaction ranged from 10% to 19 % with a mean value of
14.3 + 3.13 %. They did not also differ statistically from the weakly stained sperms
by Sudan black B. in the first split fraction specimens examined after one hour of
incubation [ P < 0.05] (Table 88).

Sperms with a negative reaction ranged from 6% to 17 % with a mean value
of 11 + 3.56 %. They did not differ statistically from the negatively stained sperms
by Sudan black B. in the first split fraction specimens examined after one hour of

incubation [ P < 0.05 ] (Table 88).

c. Specimens examined after two hours:

Similar locations of Sudan black B. reaction were noticed. The percentage of
spermatozoa giving a strong reaction ranged from 22% to 39 % with a mean value of
209+ 6.12 %. Also, it did not differ statistically from that of the strongly stained
sperms in the first split fraction specimens examined after two hours of incubation
[P<0.05 ] (Table 88).

Those with a moderate reaction ranged from 28% to 43 % with a mean value
of 35.5 + 5.56 %. They did not differ statistically from the moderately stained sperms
by Sudan black B. in the first split fraction specimens examined after two hours of

incubation [ P < 0.05] (Table 88).

Sperms with a weak reaction ranged from 17% to 24 % with a mean value of

20 + 2.45 %. They did not also differ statistically from the weakly stained sperms by
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Stdan black B. in the first split fraction specimens examined after two hours of

incubation { P< (.05 ] (Table 88).

Sperms with a negative reaction ranged from 12% to 17 % with a mean value of
14.6 + 1.84 %. They did not differ statistically from the negatively stained sperms by
Sudan black B. in the first split fraction specimens examined after two hours of

incubation [ P < 0.05 ] (Table 88).

d. Specimens examined after four hours:

Also. the equatorial segment, post-acrosomal region, mid-piece and tail were
sites of positive reaction. The percentage of spermatozoa giving a strong reaction
ranged from 18% to 40 % with a mean value of 28.6 + 6.88 %. This did not differ
statistically from that of the strongly stained sperms by Sudan black B. in the first split

fraction specimens examined after four hours of incubation [ P < 0.05 ] (Table 88).

Moderately stained sperms ranged from 12% to 33 % with a mean value of
26.4 + 6.38 %. They did not differ statistically from the moderately stained sperms
Sudan black B. in the first split fraction specimens examined after four hours of

incubation [ P < (0.05] (Table 88).

Those with a weak reaction ranged from 24% to 32 % with a mean value of
27+ 2.71 %. They did not also differ statistically from the weakly stained sperms by
Sudan black B. in the first split fraction specimens examined after four hours of
incubation [ P < 0.05] (Table 88).

Sperms with a negative reaction ranged from 13% to 24 % with a mean value
of 18 + 3.92 %. This did not also differ statistically from that of negatively stained
sperms by Sudan black B. in the first split fraction spccimens examined after four

hours of incubation [ P < 0.05 ] (Table 88).

e. Specimens examined after eight hours:

No difference was noticed as regards the site of Sudan black B. reaction.

Anyhow, the percentage of spermatozoa giving a strong reaction ranged from
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%% t0 27 % with a mean value of 17 £6.82 %. It was significantly more than that
of the strongly stained sperms in the first split fraction specimens examined after eight

hours of incubation { P < 0.05] (Table 88).

Those with a moderate reaction ranged from 29% to 43 % with a mean value
of 36.2 + 4.37 %. They did not differ statistically from the moderately stained sperms -

by Sudan black B. in the first split fraction specimens examined after eight hours of

incubation [ P < (0.05] (Table 88).

Weakly stained sperms ranged from 25% to 33 % with a mean value of
28.6 £+ 2.88 %. They did not also differ statistically from the weakly stained sperms
by Sudan black B. in the first split fraction specimens examined after eight hours of

incubation [ P <0.05] (Table 88).

Sperms with a negative reaction ranged from 13% to 23 % with a mean value
of 18.2 + 3.52 %. They were highly significantly less than the negatively stained
sperms by Sudan black B. in the first split fraction specimens examined after eight
hours of incubation { P < 0.001 ] (Table 88).

A highly significantly negative correlation was found between the percent of the
strongly stained sperms by Sudan black B. in the first split fraction specimens to which
ascorbic acid was added and the period of incubation [ r = - 0.731; P < 0.001 ]. This

means that the percent of such strongly stained sperms decreased with time.

A non-significant negative correlation was found between the percent of the
moderately stained sperms by Sudan black B. in the first split fraction specimens to

which ascorbic acid was added and the period of incubation [ r=-0.215; P<0.05 .

A highly significantly positive correlation was found between the percent of the
weakly stained sperms by Sudan black B. in the first split fraction specimens to which
ascorbic acid was added and the period of incubation [ r = 0.834; P <0.001 ]. This

means that the percent of such weakly stained sperms increased with time.
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A highly significantly positive correlation was found between the percent of the
nezatively stzined sperms by Sudan black B. in the first split fraction specimens to
which ascorbic acid was added and the period of incubation [ r = 0.618; P < 0.001 ].

This means that the percent of such negatively stained sperms increased with time.

(3) Second split fraction specimens: (Table 89)
a. Immediately examined specimens:

Also, the equatorial segment, post-acrosomal region, mid-piece and tail were
sites of positive Sudan black B. reaction. The percentage of spermatozoa giving a
strong reaction ranged from 33% to 54 % with a mean value of 41.1£7.84 %.
They did not differ statistically from the strongly stained sperms in the immediately

examined whole non-washed specimens [ P < 0.05 ] (Table 90).

Moderately stained sperms ranged from 31% to 43 % with a mean value of
36.4 + 4.17 %. They did not differ statistically from the moderately stained sperms
by Sudan black B. in the immediately examined whole non-washed specimens

{P<0.05] (Table 90).

Those with a weak reaction ranged from 10% to 15 % with a mean value of
13.2 + 1.55 %. They did not also differ statistically from the weakly stained sperms

by Sudan black B. in the immediately examined whole non-washed specimens
[P<0.05] (Table 90).

Sperms with a negative reaction ranged from 2% to 15 % with a mean value
of 9.3 + 4.4 %. They did not differ statistically from the negatively stained sperms by
Sudan black B. in the whole non-washed specimens examined immediately

[ P <0.05] (Table 90).

b. Specimens examined after one hour;

No difference was noticed as regards the site of Sudan black B. reaction. The
percentage of spermatozoa giving a strong reaction ranged from 28% to 39 % with a

mean value of 33.6 + 3.89 %. It did not also differ statistically from that of the
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Tab.z 9% Shom 1g the sercentice of sperms with different grades of Sudan black 8. reaction In the second split fraction specisens,
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~++ = Strong reaction

++ = Moderate reaction

+ = Meak reaction

- = negative reaction

Taple (9d): Showing the comparison between the Sudan black B. reaction in
the sperms of whole non—-washed and second split Ffraction
specimens.

Type of Time of| Whole non—- |Second Split Signific-
Reaction. I ncuba- Washed Fraction t p ance.
tion. Specimens. Specimens.
Strong
reaction o 36.3 ¢+ 7.15 |41.1 * 7.84 1.431 <0.05 -
! hour [35.3 * 8.11 |33.6 & 3.89 [0.598 [<0.05 -
2 hours|30.9 £ 7.14 |31.2 = 6.92 }0.223 1<0.05 -
4 hours|27.1 * 4,833 |23.1 £ 5.86 }1.708 {<0.05 -
8 howrs|l&a.2 £ 3.52 12.9 = 4.63 1.724 <0.05 -
Jagerise o 39.6 + 8.55 |36.4 + 4.17 |1.064 |<0.05 -
I hour 37.1 * &6.42 |38.4 + 2.99 |0.581 <0.05 -
2 hours|34.2 * 6.96 133.3 + 7.63 |0.276 |<£0.05 -
4 hours{30.0 * 3.71 {32.0 = &6.65 |0.831 <0.03 -
8 hours|24.4 * 4. 53 |123.6 * 4.62 |0.391 <0.05 -
redSifon o 10.8 * 3.65 {13.2 = 1.55 [1.916 |<0.05 -
1 hour 114.2 + 3.43 {16.6 + 2.37 11.823 |<0.05 -
2 hours|20.7 * 3.77 11B.6 * 3.86 [1.230 |<0.05 -
4 hours|24.8 * 3.22 |24.2 * 4,96 |0.321 [<0.05 -
& hours{39.1 = 4,07 140.0 * 4.00 |0.499 [<0.05 -
No reaction o 13.3 £ 4.35 Z.3 + 4.40 |2.045 (<0.05 -
I hour |13.4 + 2.91 11.4 * 4,65 |1.153 1<0.05 -
2 hours|lae.s5 + 3.84 16,9 * 2,60 |1.5689 {<0.05 -
4 hours|lB8.1 * 4.20 |20.7 * 4.83 1.2B84 |<0.05 | -
8 nours|{20.3 * 3.899 |23.5 * 3.63 1.982 ]<0.05 -

non—-significant
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srongly stained sperms in the whole non-washed specimens examined after one hour

o? incubation [ P < 0.05 } (Table 90).

Those with a moderate reaction ranged from 34% to 43 % with a mean value
of 38.4 £ 2.99 %. They did not differ statistically from the moderately stained sperms
by Sudan black B. in the whole non-washed specimens examined after one hour of

incubation [ P < 0.05] (Table 90).

Weakly stained sperms ranged from 13% to 20 % with a mean value of
16.6 + 2.37 %. They did not also differ statistically from the weakly stained sperms
by Sudan black B. in the whole non-washed specimens examined after one hour of

incubation [ P < 0.05] (Table 90).

Sperms with a negative reaction ranged from 4% to 18 % with a mean value
of 11.4 £ 4.65 %. They did not differ statistically from the negatively stained sperms
by Sudan black B. in the whole non-washed specimens examined after one hour of

incubation { P < 0.05 | (Table 90).

c. Specimens examined after two hours:

A positive Sudan black B. reaction was also observed in the equatorial segment,
post-acrosomal region, mid-piece and tail. The percentage of spermatozoa giving a
strong reaction ranged from 23% to 41 % with a mean value of 31.2+6.92 %. It
did not differ statistically from that of the strongly stained sperms in the whole
non-washed specimens examined after two hours of incubation [ P <0.05 }

(Table 90).

Those with a moderate reaction ranged from 22% to 44 % with a mean value
of 33.3 £ 7.63 %. They did not differ statistically from the moderately stained sperms
by Sudan black B. in the whole non-washed specimens examined after two hours of

incubation [ P < 0.05 ] (Table 90).

Sperms with a weak reaction ranged from 13% to 25 % with a mean value of

13.6 £ 3.86 %. They did not also differ statistically from the weakly stained sperms
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by Sudar black B. in the whole non-washed specimens examined after two hours of

incubation [ P <0.05] (Table 90).

Sperms with a negative reaction ranged from 13% to 21 % with a mean value
of 16.9 £ 2.6 %. Also, this did not differ statistically from that of negatively stained
sperms by Sudan black B. in the whole non-washed specimens examined after two

hours of incubation [ P < 0.05 ] (Table 90).

d. Specimens examined after four hours:

Similar locations of reaction were noticed. The percentage of spermatozoa
giving a strong reaction ranged from 14% to 31 % with a mean value of
23.1 + 5.86 %. It did not differ statistically from that of the strongly stained sperms
by Sudan black B. in the whole non-washed specimens examined after four hours of
incubation { P < .05 ] (Table 90).

Those with a moderate reaction ranged from 20% to 41 % with a mean value
of 32 + 6.65 %. They did not differ statistically from the moderately stained sperms
by Sudan black B. in the whole non-washed specimens examined after four hours of

incubation [ P <0.05] (Table 90).

Weakly stained sperms ranged from 18% to 31 % with a mean value of
242 + 496 %. They did not also differ statistically from the weakly stained sperms
by Sudan black B. in the whole non-washed specimens examined after four hours of

incubation [ P < (0.05] (Table 90).

Sperms with a negative reaction ranged from 12% to 28 % with a mean value
of 20.7 + 4.83 %. They did not also differ statistically from the negatively stained
sperms by Sudan black B. in the whole non-washed specimens examined after four

hours of incubation IP < 0.05 ] (Table 90).

e. Specimens examined after eight hours:

No difference was noticed as regards the site of Sudan black B. reaction.

Anyhow, the percentage of spermatozoa giving a strong reaction ranged from
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7% to 19 % with a mean value of 12.9 + 4.63 %. It did not differ statistically from
tha: of the strongly stained sperms in the whole non-washed specimens examined after

eight hours of incubation [ P <0.05] (Table 90).

Those with a moderate reaction ranged from 18% to 34 % with a mean value
of 23.6 = 4.62 %. They did not differ statistically from the moderately stained sperms
by Sudan black B. in the whole non-washed specimens examined after eight hours of

incubation [ P < 0.05] (Table 90).

Weakly stained sperms ranged from 34% to 45 % with a mean value of
40+ 4.0 %. They did not also differ statistically from the weakly stained sperms by
Sudan black B. in the whole non-washed specimens examined after eight hours of

incubation [ P < 0.05 ] (Table 90).

Sperms with a negative reaction ranged from 18% to 29 % with a mean value
of 23.5 + 3.63 %. They did not differ statistically from the negatively stained sperms
by Sudan black B. in the whole non-washed specimens examined after eight hours of

incubation | P < 0.05 ] (Table 90).

A highly significantly negative correlation was found between the percent of the
strongly stained sperms by Sudan black B. in the second split fraction specimens and
the period of incubation [ r = - 0.847; P <0.001 ]. This means that the percent of such

strongly stained sperms decreased with time.

A highly significantly negative correlation was found between the percent of the
moderately stained sperms by Sudan black B. in the second spiit fraction specimens
and the period of incubation [ r = - 0.673; P < 0.001 ]. This means that the percent of

such moderately stained sperms decreased with time.

A highly significantly positive correlation was found between the percent of the
weakly stained sperms by Sudan black B. in the second split fraction specimens and the
period of incubation [ r = 0.936; P <0.001 J. This means that the percent of such

weakly stained sperms increased with time.
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A highly significantly positive correlation was found between the percent of the
negatively stained sperms by Sudan black B. in the second split fraction specimens and
the period of incubation [ r = 0.752: P < 0.001 J. This means that the percent of such

negatively stained sperms increased with time.

(4) Second split fraction specimens to which calcium was added:
{Table 91)
a. Immediately examined specimens:

A positive reaction was also observed in the equatorial segment, post-acrosomal
region, mid-piece and tail. The percentage of spermatozoa giving a strong reaction
ranged from 31% to 44 % with a mean value of 36.2+4.29 %. It did not differ
statistically from that of the strongly stained sperms by Sudan black B. in the

immediately examined second split fraction specimens [ P < 0.05 ] (Table 92).

Those with a moderate reaction ranged from 33% to 45 % with a mean value
of 39.9 + 4.23 %. They did not differ statistically from the moderately stained sperms
by Sudan black B. in the immediately examined second split fraction specimens

[P<0.05] (Table 92).

Weakly stained sperms ranged from 5% to 17 % with a mean value of
11.5+ 4.12 %. They did not also differ statistically from the weakly stained sperms
by Sudan black B. in the immediately examined second split fraction specimens
[P<0.05] (Table 92).

Sperms with a negative reaction ranged from 8% to 17 % with a mean value
of 12.4 + 3.06 %. They did not also differ statistically from the negatively stained
sperms by Sudan black B. in the immediately examined second split fraction specimens

[P <0.05 ] (Table 92).

b. Specimens examined after one hour:

A similar reaction for Sudan black B. was noticed in the equatorial segment,

post-acrosomal region, mid-piece and tail. The percentage of spermatozoa giving a
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Tabie (91) Show:xr the ercentage of speras vith dfferest grades of Swdan Mack B reaction 1o the second spiit friction specisens to vhich
cafr iy vas sdded.

n:.:-r'l [vmer: zte No.nfI i hour Nn.m‘I 2 hours Mo.of] 4 hours No.nfl 8 hours
Ejact Ejac- Ejar:‘} Ejac-'[ Ejac—'[ -
wlaz H+ e+ ¢ - jplate +++ w4 - ulate v+ 4+ o+ - {ulate H+ T H ¢ -~ lulate ¢  # # -
S | o2 10 fs (oo ouw NN 19 15|68t [8 16 2 OW Ny 7 ¥ 18
2R 41 1 1| a2 (4 4 b IR 8 A Ry N 7 BN B T A
Si® &3 1w 13|83 OB OO INnIAH OB O OBFIH|WB B N |V B D
® g A 8 15 I |37 8 17 T (74§32 ¥ A 10 i@ ¥ M BINI?T OB B XN
= 142 3 7 B |& |22 4 T INB N 77 2 17 |85 |34 18 3 18 |% 7 B 4 19
% 1% 82 8 4 16 (39 B 19 &l 17 ” X1l (8 (32 M ¥ 15 (% B BH M 1]
ST B 5 6 |87 |29 & B 13 |77|X0 £ W0 8|9 |% B B A |WHW B O 1
X |3 % 9 17 (88 1B B 12 g |78 (21 &4 23 12 i@ |20 B 2B B W|7? 1 3 A
¥ (3 Mt 918 132 8 20 St 1% B 19 15 |89 |4 I OB OJI|NWHE OB OF ON
813 2 14 11 {7 (43 ¥ 10 0w 4 23 4|80 32 2 ¥ T W|I7 ® M A
Mear [36.27 9.9 11,5 1Z2.40Mean 135,72 39.7 14.5 10.46|Mean |27.8 36,4 20.5 14.3{Mean {27.6 27.6 27.7 17.bjMean |14.0 27.6 J1.% 20.5
S.B |42 A8 412 3.06(5.0. |4.78 3.30 3.99 35.2715.D. (7.67 7.04 2012 3.04(S.D. |56.24 7.47 2,90 2.76|S.0. .47 5.3 418 515
++ = Gtrong reaction + = Moderate reaction + = deak reaction - = negative reaction
Table (92): Showing the comparison between the Sudan black B. reaction in
the sperms of second split fraction specimens and econd split
fraction specimens to which calcium was added.
Type of Time of{Second Split|Second Split Signific-
Reactiaon. Incuba- Fraction Fractions + t p ance.
tion. Specimens. Calcium. :
Scrong
reaction o 41.1 + 7.84 [36.2 * 4,29 1.734 |<0.05 -
! hour |33.6 + 3.89 [35.2 % 4,78 }]0.821 <0.05 -
2 hours|31.2 * 6.92 127.8 * 7.87 1.026 1<0.05 -
4 hours|23.1 * 5.86 |27.6 £ 6.24 1.663 <0.05 -
8 hoursfl2.9 + 4.63 |14.0 * 4.47 |0.541 [<0.05 -
72587155 0 36.4 + 4.17 [39.9 *+ 4.23 |1.864 [<0.05 -
! hour i38.4 = 2.99 {392.7 + 3.30 10.923 [<0.05 -
2 hours|33.3 * 7.63 I6.4 + 7.04 Q.944 <0.05 -
4 hours|32.0 * 6.635 27,48 * 7.47 1.321 £0.05 -
8 hours|23.6 * 4.62. 27.6 * 5.34 1. 791 <0.05 -
re8%ion o 13.2 = 1.55 |11.5 * 4.12 [1.222 {<0.0S -
! hour |1&6.6 = 2.37 14.5 * 3.98 1.434 {<0.05 -
2 hoursiiB.6 * 3.86 |21.5 £ 2,12 12.080 }[<0.05 -
4 hoursi24.2 * 4.94 |27.2 * 2.90 1.651 <0.05 -
g hoursi40.0 * 4.00 |37.9 * 4.18 1.149 1<0.05 -
No reaction e 2.3 * 4.40 12.4 * 3.06 1.829 1<0.05 -
I hour |11.4 £ a4.65 |10.6 £ 5.27 |0.360 [<0.05 -
? hours|iée.? * 2.60 14.3 * 3.06 12.048 [<0.05 -
4 hours|20.7 + 4.83 17.6 = 2.76 1.762 <0.05 -
8 hours|23.5 * 3.63 120.5 * 5.15 1.506 [<0.03 -
= non—-significant
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strong reaction ranged from 29% to 43 % with a mean value of 35.2+4.78 %. It
dic¢ not differ statistically from that of the strongly stained sperms in the second split

fra:tion specimens examined after one hour of incubation [ P < 0.05 ] (Table 92).

Moderately stained sperms ranged from 35% to 45 % with a mean value of
39.7 + 3.3 %. They did not differ statistically from the moderately stained sperms by
Sudan black B. in the second split fraction specimens examined after one hour of

incubation [ P < 0.05] (Table 92).

Those with a weak reaction ranged from 9% to 20 % with a mean value of
14.5+ 3.98 %. They did not also differ statistically from the weakly stained sperms
by Sudan black B. in the second split fraction specimens examined after one hour of
incubation [ P < 0.05] (Table 92).

Sperms with a negative reaction ranged from 3% to 18 % with a mean value
of 10.6 + 5.27 %. They did not differ statistically from the negatively stained sperms
by Sudan black B. in the second split fraction specimens examined after one hour of

incubation | P < 0.05 ] (Table 92).

c. Specimens examined after two hours:

Similar locations of reaction were noticed. The percentage of spermatozoa
giving a strong reaction ranged from 17% to 37 % with a mean value of
27.8+ 7.87 %. Also, it did not differ statistically from that of the strongly stained
sperms by Sudan black B. in the second split fraction specimens examined after two

hours of incubation [ P < 0.05 ] (Table 92).

Those with a moderate reaction ranged from 27% to 46 % with a mean value
of 36.4 + 7.04 %. They did not differ statistically from the moderately stained sperms
by Sudan black B. in the second split fraction specimens examined after two hours of

incubation { P < 0.05 ] (Table 92).

Sperms with a weak reaction ranged from 19% to 24 % with a mean value of

21.5+ 2.12 %. They did not also differ statistically from the weakly stained sperms
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ay Sudan black B. in the second split fraction specimens examined after two hours of

incubation [ P < 0.05] (Table 92).

Sperms with a negative reaction ranged from 10% to 19 % with a mean value
of 14.3 + 3.06 %. This did not differ statistically from that of negatively stained
sperms by Sudan black B. in the second split fraction specimens examined after two

nours of incubation [ P < (.05 ] (Table 92).

d. Specimens examined after four hours:

Also, the equatorial segment, post-acrosomal region, mid-piece and tail were
the sites of positive reaction. The percentage of spermatozoa giving a strong reaction
ranged from 20% to 38 % with a mean value of 27.6 * 6.24 %. They did not differ
statistically from the strongly stained sperms by Sudan black B. in the second split

fraction specimens examined after four hours of incubation [ P < 0.05 ] (Table 92).

Moderately stained sperms ranged from 16% to 38 % with a mean value of
27.6 = 7.47 %. They did not differ statistically from the moderately stained sperms
by Sudan black B. in the second split fraction specimens examined after four hours of

incubation { P < 0.05] (Table 92).

" Those with a weak reaction ranged from 23% to 32 % with a mean value of
27.2 £ 2.9 %. They did not also differ statistically from the weakly stained sperms by
Sudan black B. in the second split fraction specimens examined after four hours of

incubation [ P < 0.05] (Table 92}.

Sperms with a negative reaction ranged from 13% to 21 % with a mean value
of 17.6 +2.76 %. Also, they did not differ statistically from negatively stained
sperms Sudan black B. in the second split fraction specimens examined after four hours

of incubation [ P < 0.05 ] (Table 92).

e. Specimens examined after eight hours:

No difference was noticed as regards the sites of Sudan black B. reaction. The

percentage of spermatozoa giving a strong reaction ranged from 7% to 19 % with a
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~ean ~alue of 14 + 4.47 %. 1t did not differ statistically from that of the strongly
s:ained sperms in the second split fraction specimens examined after eight hours of

incubzation [ P < 0.05] (Table 92).

Those with a moderate reaction ranged from 18% to 35 % with a mean value
of 27.6 + 5.34 %. They did not differ statistically from the moderately stained sperms
by Sudan black B. in the second split fraction specimens examined after eight hours of

incubation [ P < 0.05] (Table 92).

Weakly stained sperms ranged from 32% to 44 % with a mean value of
37.9 + 4.18 %. They did not also differ statistically from the weakly stained sperms
by Sudan black B. in the second split fraction specimens examined after eight hours of

incubation [ P < 0.05] (Table 92).

Sperms with a negative reaction ranged from 13% to 29 % with a mean value
of 20.5 + 5.15 %. They did not also differ statistically from the negatively stained
sperms by Sudan black B. in the second split fraction specimens examined after eight
hours of incubation { P < 0.05 ] (Table 92).

A highly significantly negative correlation was found between the percent of the
strongly stained sperms by Sudan black B. in the second split fraction specimens to
which calcium was added and the period of incubation [ r=-0.804; P < 0.001 ]. This

means that the percent of such strongly stained sperms decreased with time.

A highly significantly negative correlation was found between the percent of the
moderately stained sperms by Sudan black B. in the second split fraction specimens to
which calcium was added and the period of incubation [ r = - 0.637; P <0.001 ]. This

means that the percent of such moderately stained sperms decreased with time.

A highly significantly positive correlation was found between the percent of the
weakly stained sperms Sudan black B. in the second split fraction specimens to which
calcium was added and the period of incubation [ r = 0.929: P <0.001 ). This means

that the percent of such weakly stained sperms increased with time.




286

A highly significantly positive correlation was found between the percent of the
nezatively stained sperms by Sudan black B. in the second split fraction specimens to
wrich calcium was added and the period of incubation [ r = 0.642; P < 0.001 . This

means that the percent of such negatively stained sperms increased with time.

11. BIOCHEMICAL RESULTS:
£.ZIMC:

The concentration of zinc in whole ejaculates ranged from 85-238 pg/ml with a
mean value of 163.82 £42.01 pg/ml. The mean value in the first split fractions is
240.12 * 30.15 pug/ml with a range of 187-301 pg/mi. It was highly significantly
higher than that of the whole ejaculates. The mean value in the second split fractions
was 83.18 £ 21.92 pug/mi with a range of 53-129 ug/ml. This was highly significantly
less than that of the whole ejaculates. (Tables 93 & 94).

B.FRUCTOSE:

The concentration of fructose in whole ejaculates ranged from 1.16-5.12 mg/ml
with @ mean value of 3.01 + 1.05 mg/ml. The mean value in the first split fractions
was 1.2 £ 0.46 mg/ml with a range of 0.49-2.21 mg/ml. This was highly significantly
less than that of the whole ejaculates. The mean value in the second split fractions was
5.251 1.21 mg/ml with a range of 3.14-7.78 mg/ml. It was highly significantly less
than that of the whole ejaculates (Tables 93 & 94).
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Table ?3: The results of blochemical analysis.
H#HCOLE EJACULATES BPLIT EJACULATES

No. of No. of 1=* fraction 2~< fraction
sjaculate]l Zn Fr alaculatel ZIn Er in Fr .

! 175 2.83 51 211 1.6 87 3.24
2 193 Z2.45 52 268 Q.86 89 5.43
K 122 4.91 53 278 0.98 &4 5.463
4 230 1.67 54 281 0.76 53 5.87
=) 143 3.22 55 210 1.24 b .89
& 139 4.51 56 267 0.92 3 4.98
7 210 3.6 57 223 1.86 122 3.56
& 1462 4,23 58 206 1.78 125 4,867
= 180 3.26 59 294 0.49 53 &5.43
10 176 2.24 60 229 1.03 78 4.87
11 146 2.51 &1 197 1.88 26 4,36
12 210 2.07 62 272 0.84 50 7.13
13 225 2.67 63 221 1.54 74 5.72
14 1&2 3.464 &4 246 1.37 73 5.96
15 238 1.46 63 253 0.98 69 6.54
16 190 2.85 66 205 1.32 82 4,89
17 133 3.035 &7 216 1.67 115 5.17
18 155 4,12 &8 201 2.03 9 3.56
19 205 2.89 &9 221 0.65 S5 6.83
20 125 4,67 70 233 1.24 94 b.12
21 1926 1.72 71 263 0.91 45 6.78
22 188 2.91 72 266 0.68 54 7 .43
23 85 4,12 73 215 1.564 24 4.34
24 173 2.66 74 199 2.21 123 3.67
25 164 3.54 73 2391 0.83 &8 5.21
26 ?3 3.14 74 254 0.87 84 5.87
27 110 4,88 77 273 0.61 59 5.32
28 143 2.66 78 187 0.92 87 4.891
29 192 1.28 79 226 1.72 71 4,12
30 183 2.24 80 231 1.12 %) 4.56
31 122 3.61 81 278 .. 1.12 54 6.6%
32 216 3.14 82 203 2.13 106 I3.32
33 152 4.78 83 249 1.26 7 I.56
34 164 3.495 84 269 0.467 73 7.78
35 221 2.8 85 245 .99 86 5.76

36 215 1.93 86 236 1.3 ?3 .2
37 123 5.12 a7 ) 260 1.43 77 35.67
38 216 1.54 88 201 1.79 129 3.78
39 193 1.16 89 227 1.33 118 4.25
40 115 4.02 {0 275 .82 A 4,98
a1t 126 3.42 91 2464 0.71 68 4.82
42 93 1.99 92 222 1.02 = 5.1%9
43 125 2.63 @3 232 Q.99 79 5.23
4.4 2072 1.45 Q4 298 0.63 &2 7.66
43 143 2.31 5 203 1.63 118 3.19
4.4 184 1.87 Q& 271 0.98 ?4 6.13
47 100 4.5 Q7 I01 Q.56 S& &.87
48 5 3.768 8 223 1.28 84 3.93
49 161 2.08 9 235 1.88 74 4,995
30 173 2.73% 100 215 1.46 71 5.77
Mean 163.82 3.01 Mean 240.12 1.2 83.18 5.25
S.D. 42.01 1.05 S.D. 30.15 0.46 21.92 1.21

Zn: Zinmc cancentration ug/ml. Fr: Fructose concentration mg/ml.
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~arlie ($4-a): Showing the comparison between the biochemical results in
the whole non-washed and first split fraction specimens,
Wwhole non- First Split
Washed Fraction t p Signifi-
Specimens. Specimens. cance.
{ 7:mc Zonc. 163.82 + 41.01|240.12 * 30.15[10.60 <0.001 et
| Fructose Conc.| 3.0b % 1.05 1.20 + 0.46 11.108 | <0.001 +++
|
Tacle (94-hb): Showing the comparison between the biochemical results in
the whole non-washed and second split fraction specimens.
Whole non-— Second Split
Washed Fraction t p Signifi-
Specimens. Specimens. cance.
Z:nc Conc. 163.82 + 41.01(83.18 * 21.92 |12.264 <0.00t +++
Fructose Conc. 3.01 % 1.03 5.25 * 1.21 7.890 <0.001 +++
Table (94—c): Showing the comparison between the biochemical results in

the FIvrst split fraction and second split fraction
specimens.

First Split Second Split
Fraction Fraction t p Signifi-—
Specimens. Specimens. cance.
Zinc Conc. 240.12 * 30.15|83.18 * 21.92 |29.770 <0.001 ++
Fructose Conc. 1.20 * 0,46 53.25 * 1.21 22.134 <0.001 +++

+++ =highly significant




