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RESULTS

Various chromosomal aberrations are observed in the
bone marrow of rats treated with the following non-
steroidal anti-inflammatory drugs : indocid, voltaren,
curazolidine and profenid. Both numerical and structural

types are identified and quantitated relative to non

treated control.

S8tructural aberrations :
Include chromatid gap (Fig. 5), break (Fig. 6),

deletion (Fig 7a,b) ring (Fig. 8) and chromatid

fragmentation (Fig. 9).




Results 43

1

Fig. (S5): Metaphase spread showing chromatid gap in bone
marrow of rat treated with non stercidal anti-
inflammatory drugs.

{Giemsa stain X 1000)
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Fig. (6): Metaphase spread showing chromatid break in bone

marrow cells of rat treated with non~steroidal

anti-inflammatory drugs.

(Giemsa stain X 1000)
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Fig. (7) : Metaphase spread showing deletion in bone
marrow cells treated with non steroidal anti-
inflammatory drugs.

(Giemsa stain X 1000)
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Fig. (8): Metaphase spread showing a ring in bone marrow

cells of rat treated with non steroidal anti-

inflammatory drugs.

(Giemsa stain X 1000)
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Fig. (9): Metaphase spread of rats showing a fragment in
bone marrow treated with non steroidal anti-
inflammatory drugs.

(Giemsa stain X 1000)
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Generally the data for breaks, fragments and deletion
were combined. This is pPossible because the phenomena are

related.

Numerical aberrations :
===2ical aberrations

The stickiness is considered as a sort of chromosomal
"agglutination" of unknown nature which resulted in a
Pycnotic or sticky appearance ©f chromosomes. Stickiness
may give rise to sticky adhesiong between two or more
Chromosomes and to formation of "sticky bridges" at
anaphase. Numerical aberrations usually arise, when the
chromosomes or chromatids associated in such adhesions move

to opposite spindle pole (Fig. 10).
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Fig.

(10):

Metaphase Spread of rats showing sticky

chromosome in bone ma

IrTOw cells treated

with non-steroidal antiwinflammatory'drugs.

(Giemsa stain

X 1000)




o T TTeERE 4.8 I 0.663) and profeind (15.6

H

3.234) is higher than the Corresponding control (1.4 +

0.245),

In female rats, however, the difference is

with indociq (8.2 + 1.g), voltaren (7.75 + 1.108),

Curazolidine (7.6 + 1.208) and profeing (l4.6 + 5.525),
Combining the values for both Sexes, however,

indicated that the mean number of chromosomes with gaps ig

higher than control with all drugs used.

A-II Chromatid break :

Table (2) ang Fig. (12, 13) show the break ang
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Values obtained from males and females are combined
together, in all treated rats compared with control group.
Separate values for male and female treated groups are also

statistically significant from that of control group.

A-3 Chromosomal ring :

Table (3) ang Fig. (14) show the chromatiq ring in
cells from the bone Marrow of rats treated with the four
non steroidal anti-inflammatory drugs. The mean value of
ring chromosome in 50 metaphae spreads is significantly
higher for both male ang female in a1} treated rats than
control. Also, the mean value for male or female is higher
than that of control in indocid, voltaren, profenid and
male treated by curazolidine but not significant in case of

female treategd with the drug,

Mitotic index

Table (4) ang Fig. (15) show the mitotic index {(number
of dividing cells pPer 1000) of bone marrow of laboratory

rats under the effect of four non-steroidal anti-
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Table (1) : Number of bone marrow Sells per 50 metaphase nuclei with chromatid
gaps. From rats treated(I with anti-inflammatory drugs.

% —————
Teament o Rattumper | Lovel of |
RS (P <)
M|orho2d oo 14 + 0245
Control A 18 + 0.249(2)
F 34030 20 20 22 + 0.374
------------------ ----~5—----§----~5—----f------—----—--------------~-~—---—-----
M4 13 o {4 74 + 1778 O]
Indocld P 7.8 + 1200 005
Pl el el sin oo 82 + 1.800 o1
------------------ -----r-----:-----:-----:---—-----------—-—--------—-------------
M| 6! 51 gi s P 52 + 0.374 005
Voltaren, A 5.7 . 0.869 005
Fl 70 6% 70110 o 775, 1.108 005
----------------------- et S B
MO T s s E 48 , 0663 0.005
Curazalidi ne : i ! i 6.2 , 0.799 005
Flmy 91 6i 8] 4 7.6, 1.208 .005
.................. S S A S R
M| 135200 100 91 2 156 , 3.234 005
Profenid : 162 + 2.47] .005
F 5318 P91 25 P19 146 + 5525 0]
L L
M = Male
F = Female

(1) Each drug was administered for 32 days as described in materjal and methods,
(2) The intermediate value represents the mean for both sexes.
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Fig. (11) Mean percentage of chromosomal gap observed in rat bone marrow
after treatment with nonsteroidal anti-inflammatory drugs
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Table (2) : Number of bone marrow cells per 50 metaphase nucle; having breaks and
deletions From rats treate(d”with anti-inflammatory drugs.

- - w - v - v v v - - w v ——u

Break Deletion Mean of ;?;I_Of
------------------------------------------ Total .

i T T e 5 + SE. (b0

Moo 2 000 8 1 2 2 7 48 + 1.59

Control 5.3 + 1.B97 (2)

F 0 0 0 0 | 7 4 7 | 9 58 + 1529

M I 1 5 0 1 17 10 18 17 5 17+ 1923 .005
Indocid 186 + 5.185 .05

F 1 6 1 0 | 4 28 13 22 Is 20,2 + 3.72 01

M 0 5 g 4 g 16 22 24 23 o924 248 + 2,395 .0os
Voltaren 254  + 6.936 01

F 0 3 90 2 ¢ 20 22 27 25 25 26 + 1.788 005

M 0 4 g 2 3 8 14 15 8 9 46 1599 005
Curazolidine 15.2 : 4.218 .05

F 2 4 Q0 1 5 9 23 7 8 27 16.2 :4.454 .05

M 2 7 3 2 9 28 33 34 24 4) 352 + 3.152 .005
Profenid 372 +10.365 005

F 4 8 3 | = 26 35 31 42 43 392 + 3.056 .005
—%.——__—”__,——-—-_— - - DR R

M = Male
F = Female

(1) Each drug was administered for 32 days as descriped in material and methods.
(2) The intermediate value represents the mean for both sexes.
(3) Wsing student (t) test.
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Fig. (i2) Mean percentage of deletion observed in rat bone marrow
after treatment with nonsteroidal anti-inflammatory drugs
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Flg ('13)_ Mean percentage of Chromatid break observed in rat bone marrow
after treatment with nonsteroidal anti-inflammatory drugs
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Table (3) : Number of bone marrow cells per 50 metaphase nuclei having ring.
From rats treate(dl)wjth non steroid anti-inflammatory drugs.

Zf= - - ~ —
Rat Number Level of
Treatment : - 7 - Mean + SE. signific
112 13 14 15 B <y
' ! l ! (3)
{ H i H
M 1y 0y 0y 0! 0 0.2 + 0.20
] ] [} i
Control : : | ! 0.2 + 0.133 (2)
[} 1 ] ]
F 0: 04 01 14 O 0.2 + 0.20
................. T TRAN APt SO (USSR SR
‘ i
M tt o3 31 51 s 34 + 0.75 005
] ] has
Indocid N 35 + 0562 005
] ) -
F 20 21 7! 4t 3 3.6 + 0.93 01
i 1 ] 1 b
------------------ R U IS NSNS,
M| 2! 4! 71 81 5 52 + 107 .005
1 1 ] I -
Voltaren : ! H ! 5.0 + 0.714 .005
F L6l 4l 71 6 48 + 107 .005
.......................
] ] 1
M| 170 70 40 31 4 38 + 097 0!
] 1 ] ) -
Curazolidine oo 32 + 0879 005
i ] -
F 8! 0! 1! 0i 4 325+ 1.79 N.S.
i : | :
----------------- ’-"-T----|---"':‘"""--:-_"'-'1--"""'----------"-----"-"-‘------“
M 37 54 51 54 5 46 , 0.4 005
Profenid S A 6.5 + 1249 005
] ] -
F Lol 1o 6t 1 B4 + 225 0!
1 | ' ' -
- IS N
M = Male

F = Female

(1) Each drug was administered for 32 days as described in material and methods,
(2) The intermediate value represents the mean for both sexes.
(3) Wsing student (t) test.
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Table {4) : Mitotic index in bone marrow of Iaboratory rats treate&lavith non ster-
oidal anti-inﬂammatory drugs.

—
Treatmant ’ I :, 53? f:umber Mean + SE, [s}g:ieiigafnce
: :: (P <) (3-)'”
226 ::150 ' 02 ;127 180.4 +35.775
:' : 5 182.6 +22.74 (2)
250 1115 |} 142 i 179.4 +34.509
---------------------- el B B T R I
206 | 143 i 136 " 1546 + 13673
Py 1858 + 1229
231 1229 {216 1200 213.0 + 8.162
--------------------- B il S B b L LS R
223 1225 1205 | g4 210+ 7.430
P 196.8 + 7.809
169 | 188 :‘201 :’145 1796 + 10.186
---------------------- TN SR sy e S S
267 | 10 ! 269 {20 205 +3)28
.' P 2132 +21.33¢
220 ::262 1207 {310 2234 4+31.92]
..................... propeed |02
222 {217 i 29) ! 19 2164 +3527)
: ' 1 2014 + 12569
183 :"197 i 19) §214 186.4 + 11.089
b

The intermegijate value represents the mean for both sexes,
Using student {t) test.
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Fig. (14) Mean percentage of Ring observed in rat bone marrow

after treatment with nonsteroidal anti-inflammatory drugs
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Fig. (15) Mitotic index in rat bone marrow after treatment

with non steroidal anti-inflammatory drugs.
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B. Numerical aberration :
admerical aberration :

B-1 Chromatid stickiness :

Table (5) and Figure (16) show the chromatid
stickiness in cells from the bone marrow of rats treatead
with the four non steroidal anti—inflammatory drugs. The
mean value for cells with chromosomal stickiness per 50
metaphase spreads is not statistically significant in case
ef indocid, voltaren or in male treated with curazelidine
and profenid. However, the difference is significant in
values obtained for case of female and combined male and

female treated curazolidine and profenid.

B.2._ Aneuploidy :

Table (6) and Figure (17) show that the number of
cells containing trisomic chromosomes per 50 metaphase
Spreads is humerically higher than control. The difference,
however, is not Statistically significant for indocig

treated animals and males treated with curazolidine.

Table (7) and Figure (18) show that the number of

groups compared with control.
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Table (5) : Number of bone marrow cells per 50 metaphase nuclei having sticky,
chromosome . from rats treatecgl‘l ith non steroidal anti-inflammatory drugs.

Treatment , Rat, Numlber - Mean + SE, Level of |
112 13 14 i 5 - significance
% R (P <)
M| 30 31 &b 40 + 0547
Contro} ! 5 : : + 0.33 (2)
Fl o3 . L {2 + 0.45
------------------ B e s St Y R
M 18! 4l 8l g 58 + 1428 N.S
Indacid Lo 46 + 0819 N.S
F o3t 4] 2 BERE 34 4+ 0.5 NLS.
----------------- U s S BSOS B
M4t 20 3% 300 26 + 051 NS
Voltaren A 4 =+ 0.745 N.S
Fl el st stgl g 5.4 4 1.122 NLS.
----------------------- AL N N S R
M| s 4! 6f 6! 2 44 + 0.748 N.S.
Curazolidine Coor 6 5 0.39% 01
Fol 4l 30 30 4! 4 3.6 . 0.245 005
R R R N NU N W DU
M| 21 5% 41 9 i 8 56 , 1.288 N.S.
Profenid ; P : 5.5 + 0.718 05
F 5: 81 31 6! 5 5.4 + 0.812 0.1
.J N
M = Male
F = Femaie
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Fig. (16) Mean percentage of stickness observed in rat
bone marrow after freatme‘nt with non steroidal

anti-inflammatory drugs,
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Table (6): The rumber of trisomic cdells per 50 metaphase spreads of laboratory
rats Lreated“J with non steroidal anti-inflammataory drugs.

Treatment ; Rat' Numlber ; Mean + SE. ;evrsiiﬂce
1 12 13 14 15 3
; ; f " (P <)(3)
#ﬁ = ——— —
| ] ] ¥
I S T A I+ 044
Contral A 08 +029 (2)
S R S I R 0.6 + 0.4
i 1 | 1
------------------ --———E———-—:ﬁ——-—:'-————:-—-'---—‘b—--'-—-—-—---"——--ﬂ-—-—-‘----‘----ﬁ
Mo|oa b o L4+ 067 N.S
Indocid A L3 4 0.36 N.S.
Fiziz i i 1. 12 4 0.37 N.S.
.................. SR SR S S A
M 1 l2tals i 34 4 102 NS
Voltaren Lo 3.4+ 058 005
Flriaistisly 34+ 068 ol
.......................
| ]
M| 2204871 32 4 107 N.S
t ) 1 )
Curazolidine E ! E ! 32 4045 005
F -5 1304 - 32 , 0.86 .05
o m e [ SR St S MU N RO ;
M| i3 18liz2l g 5 4 147 05
Profenid A 41 098 005
Fl -1isigia! g 5.25 , 1.25 0l
P B
i 1 1 A —_— - —
M = Male
F = Female

(1) Each drug was administered for 32 days as described in material and methods.
(2) The intermediate value represents the mean for both sexes,
(3) Wsing student (t) test.



Results 65

10,
W Male
Female
] Mate + Femasle
8 -
g
E 4
£
]
% 64
&
]
c
g
X,
54
k]
=
24
0

Control Indocid  Voltaren Curazolidine Profenid

Fig( i7) Mean percentage of numerical aberration (trisomic) observed in rat bone
marrow after treatment with nonsteroidal anti-inflammatory drugs
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Table (7): The number of monosomic cells per 50 metaphase spreads of laboratory
rats treated(l) with non steroidal anti-inflammatory drugs.

"'-—'_"1'—“——* e ~ - PO
Treatment . Rat, Number , Mean + S.E. L_evgl_oﬂ'
I 72 13 14 15 = significan ce
IR AL
' H i H T
M6 14 b2 15 14 42 * 0.66
] ]
Control | : i : 4.9 * 1.66(2)
] i
F 13 15 16 19 |5 56 + 0.97
.......................
§ 1 [}
Ml s 9l 9! 16 138 + 1.88 055
| 1 I
Indocid A A 133 + Ll4 055
[} Il i \ -
FoninBiwu!si 128 + 164 .005
e s e e R SN W
1 ! 1
M 16t 9! g1 71 g BB + 1.39 .05
1 4 i -
Voltaren A 8.8 + 0.85 005
] [} -
Flurimn! 7081 ¢ 88 + L.I6 .05
i i 1 ) -
T TS R e s s S
1 | 1
M 12 110 115 0011 12 12,083 .005
Curazolidine A A I3 . 145 005
1 1 I i -
Fl2s 812!z 13 &, 2.88 05
1 ' 1 h -
----------------------- R et ECRESUUU N
M| 9017 1121131 8 118 + L59 005
! i ' —_
Profenid oo 1.7 4 L0} .005
i ] -
F 1515510 m0: g 1.6 + 143 01
; : i : B
I 1 t 1
M = Male

F = Female

(1) Each drug was administered for 32 days as described in material and methods,
(2) The intermediate value represents the mean for both sexes.
(3) Wsing student (t) test.
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- Fig. (18) Mean percentage of numerical aberration (Monosomic) observed in
rat bone marrow after treatment with nonsteroidal anti-inflammatory drugs
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Cells with only one type of aberration {(table 8 and

Figure 17) : In all drugs used, the number of cells showing
one type of aberration is significantly higher in case of
male and female combined together than that of control. The

means for each sex alone almost follows the above pattern.

ells wi th ne tvype of aberration :

Table (9{ and figure (20) show that for all treated
groups, there is a highly significant difference than
control when values for male and female are combined.

In male, the difference from the control is
significant in indocid and voltaren treated and highly
significant in curazolidine and profenid treated animals.
The difference is highly significant in females treated
with indocid and profenid and significant in voltaren
treated but non significant in females treated with
curazolidine.

Table (10) and Figure (21) represent the total damagea
cells in the bone marrow of control rats and those treated
with non steroidal anti-inflammatory drugs. It is clear
that the mean number of aberrant cells from female rats is
higher than those from male. There is a highly significant
difference between the values obtained for treated animals

and control.
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Table (8): Cells with one type of aberration per 50 metaphase spreads of bone
marrow of laboratory rats treated(” with non steroidal anti-infla-

mmatary drugs.

Treatmant —Rat Numper _ vean +sg. | Lovetor |
L2 e (P <)(3)
pr———— e
Mo I3 Is 4 15 52 .+ 1.020
Control P 6.1 +069 (2)
F 9;757::1;!8 7 +0.83%
! I
----------------------- e S S U N
M (15 19 i28 fig |22 204 42204 005
Indocid Coo 200 4 1174 005
Fol2z 22 i20 ‘17 |17 196 + 1122 005
....................... A T S i b
M (21 2 {29 25 |27 252 + 1.356 005
Voltaren A 268 + 103 .005
F |23 ?22 '3 E'za | 22 264+ 1691 005
S— At A L O ~
M 120 {21 131 132 120 248  + 2,746 005
Curazolidine A 26.7 + 1.660 .005
£ (2 ::30 133 i3] 15 286 + 1.749 005
.................. T S e A T
M |30 24 128 i21 2] 2468 + 1.827 005
Profenid oo 25.7 + 1802 005
Folaz {19 i3 535 b 34 266 +3.295 005
' R
M = Male
F = Female

(1) Each drug was administered for 32 days as described in material and methads,
(2) The intermeciate value represents the mean for both sexes.
(3) Wsing student (t) test.
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‘ i?:g (19_)' Mean percentage of cells with one type of aberation observed in rat
. . bone marrow after treatment with nonsteroidal anti-inflammatory drugs
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Table (9): Cells with mor than one type of aberration in S0 metaphase spreads
of bone marrow of laboratory rats treatad“) with non steroidal
anti-inflammatory drugs.

T e ——————— ——_—__—-——-_—'-=..___—'_-—-—_
Treat t Rat Number Me Level of "
’ 1 ] ¥ an + SE. - - g0
1 12 i3 04 5 - significanse
R (P <)(3)
T Y T T
T M| 100l ol of 0.6 + 0.40
I [ -
Control A 0.5 + 0.223(2)
| i ]
F 0 0| Iy 0y 0.4 + 0.25
] []
_____________________ LA S _____l_________,_________,___________,__________,m
CoooTTTTTTT
M| 4! 1% 4! 61 | 32 + 097 05
1 ] -
Indocid A 44 + 0858 005
' ' ' -
Fl 20 8f 3{ 8} 7 56 + 1.29 005
.................. SR AN S S N
1 1
M Yo7 o4t 24 9 42 + 124 .05
i i i -
Voltaren. A 44 + 0.99] 005
| ] ' -
F 1y 7! of 71 @8 46 + 169 .05
- T N .
] R e e e
M| 30 50 4! 21 5 38 4 0.58 005
| i -
Curazolidine Lo 3, 0557 005
Fl 30 20 1t 0i s 22 , 086 N.S.
1 H t ' -
f===——mmmemeeooaa q-----i-—---’{ ----- I}- --—-:' ----- 3 LT T T T Aremmmm——a]
M L1019t 2% 101 2 154 , 3.13 .005
N 1 1 -
Profenid S 157 + 2.03 005
] i -
F 6121 ¢ 141231 g 16 4+ 2.98 .005
] 1 1 -
.J N — ]
M = Male
F = Female

(1) Each drug was administered for 32 days as described in materiaj

(2) Th_e intermediate value represents the mean for both sexes,
(3) Wsing student (t) test.

and methods,
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(20) Mean percentage of cells with more than one type of aberrauon

observed in rat bone marrow after treatment with nonsteroidal
anti-inflammatory drugs
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Table (10): Incidence of aberrated choromosomes in tone marrow per 50 meta-
phase nuclel from rats treated(i) with non stersidal anti-inflammatory

drugs.
Treatmant ~—Rat Number Mean + S.E. Level of "
12 13 L4 i - Spigcance
— S &
M 14;'55959511 98 + 1.32
Control i Il + 0.8% (2)
Flzintu; 9415 122 + 1.07
/R ] ]
M 132 1311 49 142 35 378 * 3.39 005
Indocid E i g 379 x 2.20 005
Fl30 037 133 1 48 . 38+ 320 005
T IS S St S R R frmmmennne)
M | 31 149 |50 !5] ' ¢3 48.8 + 5.12 005
Voltaren T 49.0 + 2.820 005 ﬂ
Folu {48 e iss |5 492 + 3.08 005
S SO T MO T SR N
M |36 137 15313 ) g 416 + 3.75 005
Curazolidine A 4.1 4 2.873 005
F 36 146 150 le2 4 i6.6 4 4.46 005
— o e I Nt -
M |55 198 |90 ili6 '119 956 +11.50 005
Profenid A 98.9 + 7.165 005
F |73 ::95 g% §126 §121 1022 + 9.65 005
| L
M = Male

F = Female

(1) Each drug was administered for 32 days as described in material and methods.
(2) The intermediate value represents the mean for both sexes.
(3) UWsing student (t) test.
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ig. (21) Mean percentage of aberrated chromosome observed in rat bone
marrow after treatment with nonsteroidal anti-inflammatory drugs
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Table (11) summarizes the mean percentage of
chromosomal abnormalities observed in rat bone marow after

treatment with non steroidal anti-inflammatory drugs.

Table (12) and Figure (22) shows mitotic activity
after treatment of animals for 24 h, 48 h, 5 days and 32
days. The difference in values for different durations is
not statistically significant. However, there is a
significant difference between values obtained from treated
animals and control (except for animals treated for 32

days) .

Table (13} and Figure (23) show the mean number of
nuclei with chromosomal aberrations in female rats treated
with phenylbutazone for.24 h, 48 h, 5 days and 32 days.
There is a significant difference between cells with
structural aberrations in all treated animals compared
with control. However, for numerical aberrations, the
difference is significant only in case of 24 hours, 5 day
and 32 day treatments. The intertreatment difference in
numerical aberrations is significantly only between S day

and 32 day treated animals.
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Table (11): Average number of nucli with chromosomal abnormalities observed

in 50 metaphase spreads of rat bone marrow after treatment with

nen steroidal anti-inflammatory drugs. -

Central

Voltarene

observation Indocid ) Curazolidine Profenid
e e U
Chromatid M b4 3026 74+ 1778 521057 4B +0.663 156 +3.23
saps M+ 1B + 024 7.8 4 12 5.7+0.869 6.2 +0.799 142 +2.47)
F 22 4+ 037 82+ 1.80 775+ 1108 7.6+ 1208 14.6 +6.525
£ |
M4+ L85 IS4+ 146 2184150 1284188 32 +2.88
Deletion  M+F 487 0.979 1697 1.589 22.870.975 133~ 1.909 33.7 —2.118
3 X X oy s
F 56 + 140 184 +2.88 2384124 1384357 354 4323
M 08 %037 16+0372 3 41265 18+0.800 3.2 +0.969
Chromatid -
MiF 0.5 40226 1740651 2610806  2.1+0.586 3.5 +0.705
PrSF 023099 18+ L0688 2241113 24 +0.927 38 + 1157
M 02 020 3.4 +0.75 52 +1.07 384097 46 +0.4
Ring MF 02 4 0.133 3540562 5 40716 3240879 65 + 1249
F 0.2 4020 364095 48 +107 3.25 179 8.4 +2.25
M 3 40547 58+ 1428 2.6 +0.51 44 +0.748 56 + 1.288
Sticky MiF L3 £ 033 4610819 4 +0745 4 +0.39% 55 +0.718
F 3 4045 3.4 +05] 4.5+1.122 3640245 5.4 +0.812
irciderce of M 98 + 132 378+339 8B5S 4183375 956 4115
aberrated
chromosomes M*F 11+ 0.89% 37.9 £2.20 49 +282  44.1+2.873 98.9 +7.165
P22 £ 107 3804320 4924308 4664446 1020 +9.65
Cells with M 52 + 1.020 204 +2206 252 +1.356 248+2.746 248 + 1827
one abnormal.M*F 6.1+ 069 20 + 1179 24841031 2674166 257 ¢ 1.802
ity F 7+ 083 19621022 26.4+1691 28631749 264 +3.295
Cells with M 06+ 040 32+09 424124 381058 154 +3.13
more than M+ 05 v 0223 44 0858 4440991 3 0557 153 +2.03
one abnormal- F 0.4 + 025 5.6 + 1.29 4k + 169 22 +086 16.0 +2.98
ity - - -

W

: M = Maje

F =

Female
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Table (12): Mitotic index in bone marrow of laboratory rats treated with

phenylbutazone
Treatment Rat number Level of significance
with phenyl- Mean + S.E r

- Previous

butazone - 1 2 3 “4 o controi_period
Control 226 150 102 127 151.25426.77
24 hr 255 319 218 193 246,25+27.39 0.05 NS
48 hr 265 2327 255 253 251.25+ 6.932 0.65 NLS
> days 283 310 319 235 286.75+18.87 0.01 NS
32 days 267 102 269 204 210.5+39.18 N.S

po NS O BRI L
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Fig. (22) : Mitotic index in rat bone marrow.
after treatment with curazolidine.
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Table (13): Mean number of :cn_m_ with chromosomal aberration per 50 meta-

phase spreads of bone marrow cells of rats treated with phenylbutazone.

e o= .. S mmimms v e s pa— L . N ©oeme J— . -

‘Results

. Treatment . . . . Structural . . . Numerical .
with
Phenylbntazone Gap Break Deletion Ring Sticky Total Monosomic Trisomic Total
Control 25 + 029 0.75 + 0.48 4.75 + 1436 025 + 0.25  2.75 + 0.49 Il + 147 475 + 0.629 05 + 05 5.25 + 0,854
saa) ﬁ ..._v n‘!: nﬁc
2. h .75 + 0629 1 + 0707 23.25 + {\BAY 120408 420408 31 s 1471 45 4028 35 8.0 + 0.4
M.co &a..:-v weo)
48 h, 2 +1.08 0.75+048 19 125+ 048 50 +1.29 2775 4+ 2858 6.0 4 147 125 + 057  7.25 + L3I
-: mow n“:... _%.!.V
5 days 275 + 125 1D + 0.4] 17,75 + 1.0+ 0.4 4.25 + 0.94 26.75 + 4768 B.25 * 1.0 + 0.40 9.25 + 047
m.:.- *) {e o33} (.0 + cm\Wu
32 days 85 + 1085 o8 19545 2254 19m 3 20209 2775 2589 A LAEY 5 o oe 143s 2
(*) Pg 05
(*) Significant between a value and control  (**} P < .0I
A... V_UM .0as
(.) Significant between a value and previous value {.) P g .05
(.) Pg .1
(..) P g .005
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Effect of non steroidal anti-inflammatory drugs on_spernm

head abnormality

The sperms of control rats consist of the usual parts

¢ the head and the tail. The head has a curved pointed tip
and a broad base. The tail starts by a broad cylindrical
part at the side of the broad base (Figure. 24). The
abnormalities in the head region are mostly related to size

or the shape of the hook.

If the hook is absent this is called lack hook (Figure
25). The head might be reduced in size it is called
amorphous (Figure 26a,b,c). The hook might show an unusual

curveture or banana like shape (Fiqure 27).

Table (14) and Figure (28) summarize the incidence of
abnormality in the shape of sperms per 1000 after treatment
with the different drugs. The average total abnormality is
(88.2) for indocid (91.8) for voltaren (111.4) for

curazolidine and (123.4) for profenid,

e
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Fig. (23) :Mean percentage of chromosomal aberrations in rat
bone marrow after treatment with curazolidine.
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Fig.

(24)

Normal spern from a contro]

(Eosin stain X 1000)

group of rats.
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Fig. (2s) :
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Fig. (26a, b, & e) :

with non Steroidal anti

(Eosin stain

Amorphous Spe

rm head of rats treated
-inflammatory drugs.

X 1000)
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Fig. (27) :

Banana like Sperm head ip
on steroidal anti

(Eosin staip

rats treated with
-inflamma tory drugs.

X 1000)
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Resulty

Table (14) : Incidence of the abnormally shaped sperms per thousand after treatrent of nansteroidal anti-
m::m:,._.:mSQ drugs,

: _ : Normal ) abndriral sperms . * N y X .
—_
sperm Amorphous Banana ke No  Hogk Total %
Control 976, 997 5,2,5 9, 1, 1 10, 0, 13 . .
%1, 972,971 9 g 4, 8 15, 12 |
Mean + 5D 9794+ 106 6 43 46 + 3.78 10 + 587 206 + 106 206
—_—
Indocig 926, 899 28, 39, 34 16, 22, |3 30, 40, 45
908, 919, 907 18,27 2, 20 39, 46
Mean + 5D 9113 + 1066 292 4 797 g + 647 40 + 6.36 88.2 + 588 g
.lllllf.lirl.l.]lfll.lf.l.l---l.ll.lfllf.lll.lllf.ll.ll.l!.lll
Voltaren  sug, 896, 903 19, 42, 39 18, 14, 15 15, 48, 43 _ .
877, 917 63, 26 12, 14 48, 43
Mean + sD 08.2 4 2651 37.8 4+ 1693 44 +2.19 Ph2 1387 918 s K3 g
Curazolidine 923, 678, 877 9, 55,52 20, 15, 26 38, 52, 45
881, 884 41, 43 29, 27 49, 46
Mean + SD B88.6 + 19.42 42 4 14, 14 o3, + 577 46.524 4 4 1955%) ),
—_— rlllful.l..l.lll-lii-.ifl.ljl.ll[l.llll
Profenid 7%, 365,869 23, 49,61 33, 39 54 15, 47, 36
" 847, 878 57, 55 33, 2 63, 43
Mean + SD 8766 » 2880 512 + 145 3, + 5568 WB:1150  1a L KB ps
s - o . e O OOt

( ves ) Statistically significant ( P <0.005)
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