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RESULTS

Stalnabllity of Adrenomedullery Cells :

I. Ammoniacal silver nitrate intensification method :

This method showed the medullary tissue to be formed
of several btypes of cells (Fig. 3).

The majority of them were of the adrenaline type
which appeared brownish in colour with few granules, they
were aggregated inbo large irregulargroups seperabted by
blood sinusoids.

The noradrsnaline cells, which acquired black colour
with coarsely granular cyboplasm, appeared as scabbtered
c¢losely packed islets inbetween the groups of adrenaline

cells.

Nerve cells Gogebher with scabtered pale cortical
cells were scarcely mebt with inbetween Hthe medullary chio~
maffin cells especially abt the periphery of the meduila.

II. PFonbana -~ Masson mebthod :

The results of double fixatlon in potassium dichro-
mate and potassium ohromate, followed by Lformalin, bthen
impregnated with silver nitrate and stalned with nuclear
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Section In adrenal gland of rab showing

adrenaline and noradrenaline cells in
medwlla. Ammoniecal silver nitrate

nethod. (X 95).




fast red shows the adrenaline cells coloured dark brown
while the noradrenaline cells were yellowish brown in
colour with red mmelel, but as the stain fades away
rapidly, we can differentiate the cortex from medulls as
shown in (Fig. 4), but we cannot differentiate the btwo

~ types of adrenomedullary cells.

III. Wood's stain :

The sections whieh were stained with buffered eosin
yellow - aniline blue efter being fixed in buffered potas-
sium Aichromata with formaldehyde for twonty four hours,
presenbed the chromaffin cells in different colouration
(Fig. 5).

The adrenaline seereting cells were brownish &o pur-—
ple in colour, with a granulsr c¢ytoplasm and with btheir

ecconbric nuclei blue to deep purple in colour-

The noradrsnaline cells were smaller in size with

a yellowlsh granular cytoplasm and with blue nuclei.

Quantitative debermination of the two chromaffin

adrenomedull ary cells :

Lack of differentiation between the two ghromaffin
cells in the young ages of one week (Fige. 6) and one month
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of cortex from medulla

good differentiation

but no differentiation between medullary
Fonbana-Masson meﬁhod-

(X 90).

cells.

Fige (4) : Section in adrenal gland of rat showing
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| Pige (5) ¢+ BSection in adrenal gland of Tat showing
adrenaline and noradrenaline cells in

medulla. Wood's stain. (X 420).
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Fig. (6) : Section in adrenal gland of rat aggd one
week, showing no differentiatioa? begtween

cortex and medulla nor between xﬁedullary
cells. (X 35).
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Table 1 : The adr%nal medullary volumes of female a

hd male rats

Animal's Vol in  Animal's Volume in Apimal's Volume
nupber 3 number mmjr humber  in mm3
? ¢y 04171 ¥ 2, 0.123 p? €y, - 0-131
$ £.g 0074 ¥ c,, 0.115E " ,,  0-098
$ £19 0#127 ¥ Casx 0.092 o"c:15 0.086
¥ oy 0b121 $ Cas 04077 a”cqo 0+101
? £y 0,084 ? Cog 0.110 "l £y  O-114
Pooled mean v;;ume SaDe. S.E
Female 0.109 mm 0+03  0.009
Male 0.106 mmo 0.017 0008

SeDe = Standard deviation
SeEe = Stapdard arrors
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2. Rabts asged| three months :

This was the first age of sharp difflerentiation bet-
ween the two| adrenomedullary cells, so thg counting can
be performeds. Through the application of |the graphical
method of Dornfeld et al. (1942). After gstimation of
nuclear populabtion Abercrombie (1946) , tHe number of

each cell btype was determined.

The esbimabed number of adrenaline cjells in the
studied left| sided glands of the five femdi,le rats aged
three months ranged from 70200 to 108200 v*it;h a mean of
87000 (SD # 13784 & SE # 6156.3) (Table 2j.

|

The corresponding number of adrenal;’ina cells in the
studied right slded glands of the three f%male rats of the iw-s
same age group ranged from 81900 to 89500 iwith a mean of .t
84533 (SD & 4301.2 & SB + 2483.9). s

é
The apparent decrease of the number |of adrenal ine
{

cells in the | right slded glands than the Jieft sided ones
i

proved to be statistlecally non signii‘icanﬁ (P = 0.05)
|

i
£

. ,So the number of adrenaline cells :LIT. the adreriéj?‘l__k_:;_l’
nedulla of female rats aged three months ﬁanged froms: "
70200 to 108200 with a mean of 86075 (SD 3{ = 10723.8 &
SE = & 3794.7). | o




Table 2 : The number of adrenaline cells in lefi|and right
sided adrenal medullase of female rats|aged three
m ' nthse.
Left gland's" Number of Right gland's Number of
adrenaline adrenaline
number cells number cells
$p 108 200 2 T 89 500 ,
b 11 RO
¥ g 70 200 ¥ Pys 81 900
% Dyg 82 000 2 ) . 82 200
2 Dpy 86 400
2 200 oy
D34 88 - :-;.,,"‘er
Mean number of adrenaline SeD e SeEe
cells
Left 87 200 13 784 0156-3
Right 84 533 4301 .2 2483 .9




- 55

The corresponding number of noradrenaline cells in
the studied left sided adrenal medullas of the five female
Tats aged thres months Tanged from 32200 to 55700 with
a mean of 45280 (SD = * B336.6 & 8B = * 3728) (Table 3).
While the number of noradrenallne cells in the studied
three right sided female adrenal medullaeranged from
#5500 Yo 50200 with a mean of 48433 (SD = + 2653.3 &

SE = + 1479.8) (Table 3).

The apparent inerease of the number of noradrensline
cells in right sided glands than left sided ones of the

Same age and sex group proved bo be statistically non
significant (P = 0.05).

S0  the number of noradrenaline cells in the adrenal
medullacof female rats aged three months ranged from
32200 to 55700 with a mesn of 46463 (8D = + 6964 §&

SE = + 2461.7).

The number of adrenaline cells in the lef§ adrenal
wmedullas of two male rats, aged thres months, ranged from
71500 o 73500 with a mean of 72500 (SD = + 1449.1 &

SE = & 1024.7). 'The corresponding number in the three
studled right sided adrenal medullae ranged from 67500 5o
/5100 with a mean of 70733 (SD = + 670.8 & SE = + 387.3)

38 shown in (Table 4).
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Table 3: Tho number of noradrenaline cells in left and right
sided adrenal medullae of female rats aged three

months.

Left glandts  Number of Right gland's

Number of

noradrenaline noradrenaline
number cells number cells
? Dy 32 200 S 49 600
? Dy 55 700 ¥ Bys 50 200
2 Dy, 42 100 ? Do 45 500
? Dy 47 500
£ Dy 48 900
Mean number of noradrenaline  S:iD. S.E,
cells
Left 45 280 8336 .6 3728
Right 48 433 2653.3 1479.8
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Table 4: The number of adrenaline cells in left and right sided
adrenal medullae of male rats aged three months.

Left gland's Number of Right gland's Number of
adrenaline adrenaline
nunber cells number cells
7 7 ‘
J" Dyg - 73500 o Big 75100
¥ A
o D33 71500 o Dag 67500
" 0
936 6960
Mean nunmber of adrenaline SeDe S .E
cells
Left 72500 14491 1024 o7

Right 70733 6708 3873

et Wikt - T
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The apparent deerease of the numher of adrenaline
cells in right sided glands than the left sided ones
proved to be stabtistleally non significant (P = 0.05).

So the number of adrenaline eells in the studied
five adrenal medullae of male rats aged bthree months were
‘found o range from 67500 to 75100 with a mean of 71440
(8D =+ 1300 & SE = + 580.5). |

The nwmber of noradrenaline eells-in the left glands
of the studied two male rats, ranged from 37100 to 40000
wibth a mean of 38550 (SD = + 204944 & SE = 4+ 1449.1)
(Table 5). While the corresponding numbers of noradren—
alineg cells in right sided glands of the three male rats
ranged from 36400 to 42400 with a mean of 39233 (8D =
* 3019.9 & SE = # 1743.6) as shown in (Table 5).

This gpparent inerease of the number of noradrena-
line cells in right sided glands than left sided ones of
nale rats aged three months proved to be statistically
non signlficant (P = 0.05).

S0 the numbers of horadrenaline cells in the adrenal
medullae of the studied five male rats aged three months
ranged from 36400 to 42400 with a mean of 38960. (8D =
1 239749 & SE = + 1072.4).
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Table 5: The number of noradrenaline cells in 10ft and
right sided adrenal medullae of male rats aged
threc manths,.

Left gland's Number of Right gland's Number of

noradrenaline noradrenaline
number cells number: cells
A ]
0 Dyg 40 000 o DlG 42 400
F _
o” Dy 37 100 - Ty 36 400
b
o E36 38 900
Mean number of noradrenaline S.D S.E,
cells
Left 38 500 2049.4 1449.1

Right 39 233 3019.9 1743.6
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Then we compared statistically the numbers of adre-

naline and noradrepsline cells in the adrenal medullae of
three months old female and male rabs.

The number of adrenaline cells in the studied eilght
glands of female rabs ranged from 70200 to 108200 with
a mean of 86075 (SD = # 10723.8 & SE = + 3794.7), while
the corresponding numbers in the studied five male rats
ranged from 67500 to 75100 with a mean 71440 (8D + 1300 &
SE 580.5) as.shown in(Tables 2 and &)

The apparent deecrease of the numbers of adrensaline
cells in the male bthan the female rats of the same age
group proved to be sbatistically slgnificant (P = 0.05).

IHowever, in the studied eight glands of female rabs
agod Lhree months, the number of noradrenaline ¢ells ranged
from 32200 %o 55700 with a mean of 46463 (8D = + 6964 &
S.E. = + 2461.7). While the corresponding numbers in the
studied five glands of male raté_of the same ags growp
ranged from 36400 to 42400 with a mean of 38960 (S.D. =
+ 2397.9 & S.E. = + 1072.4) as ghown in(Tables 3 and 5)-
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Such values revealed an increase of noradrenaline
cells in the female rabts than the male ones of the samé
age group and the difference proved to be statistically
significant?(P = 0.05).

The planimetric measurements of‘adrenal medullae
. of the studied eight femals rats aged‘three months,
showed that ftheir volumes Tanged from 0.155 ww’ bo
0+449 m® With a mean of 0370 mm? (S.De = + 0.105 &

Selda = * 00036) (Fign 8)-

Howsvexr, the corrssponding volumes in the studied
five male rabs ranged from 04209 to 0.349 nm with a mean
Of 04253 mn} (SaDe 4 04059 & S.E. = + 0.027).

The wedullary volumes of female and male rabts aged
three months are shown in (Table 6).

This gpparent decrease of medullary volume in male
than female proved to be of stabtistical significance
(P = 0005).




Figo (8) :
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Section in adrenal gland of rat sged three
nmonths showing increased medullary size as

compared to Fig. 7. (X 35)-
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Table 6: The adernal medullary volumes in female and male rats aged three
months «

Animal's Volume Animal's Volume Animel's Volume Animal's Volume
3 3 3 ' 3

number in nm numbser in mm nuaber in nm number in mm

: ; - P
31)9 0 «405 Qﬁeo 04755 0%16 0 +349 01536 0246

) 4
-?'Dll Gel12 31)20 04496  o'Dyg 04215
Fa
21111 0 «470 -‘2924 0335 O ”28 04209

2
'?'”15 0338 -?-D% 04350  o'Dyz 04245

Mean volune ‘ Mean wvolunme D .
of female SeDe SeE- of male SeD S oF

0370 mm’ 0+105 0036 0253 0059  0.027
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Comparison of the medullary volumes of rats aged bthree

months to those aged one month

Female : In comparing the medullary volumes of the
sbudied eight female rats aged three months, it ranged
from 0.155 to 0.470 mm} with a mean of 0.370 mmj as shown
in(Tab}e 5)« While the corresponding volumes in the
studied ton females aged one monbth, ranged from 0.074 to

0.171 mr” with a mean of 0.109 mm® zs shown in(Table 1)

This apparent increase of volumes in female rabs
aged three months than those aged one month proved to be of
bigh statistical significance (P = 0.01).

Male : The medullary volumes in the studied five
male rats aged three months ranged from 0.209 to 0.349 mm;
with a mean of 0.253 mm3 as shown in(Table 6). While the
gorresponding volumss in the studled five male rats aged
one monfh ranged from 0.086 to 0.131 mm; with a mean of

0.106 mm® as shown in(Table 1).

This apparent lncrease of volume in male rats aged
three months than those aged one month proved to be of
high statistical significance (P = 0.01).




- 65 -

2. Rats aged six wmonths

In compaving the number of adrenaline and norasdre-
naline cells in left and right sided adrenal medullae of
female rats agod six months, the following results were

obbtaineds

The number of adrenaline cells in the studied three
1eft sided medullae ranged from 137200 to 179400 with a
mean of 164333 (S.De = + 24474 & S.F. = 1 14140). While
the number of adrenaline cells in the studled three right
sided adrenal medullae, ranged from 137700 to 214400 with
a.meaﬁ.of 169767 LS Dexrtll 713 & S.E.=+24104)as shown in(Table 7).

This apparent increase of the number of adrenaline
cells in right sided adrenal medullae Ghan the left ones
in the female rabs sged six months proved to be of no
statistical significance (P = 0.05).

However, the number of noradrsnaline cells in bthe
studied three left sided adrenal medullae of female rats,
ranged from 57700 to 79300 with a mean of 71000 (S.D. =
+ 11619- & S.B. = + 6710). While, the corresponding number
in the right sided adrenal medullae ranged from 57300 to
90900 with a mean of 74933 (S.D. = + 18762 & S.E. =+1082C)
as shown in (Table 8).




Tadble 7t The number of adrenaline cells in left and right sided
adrenal medullae of female rats aged six manths.

Left gland's Number of Right gland's Number of
adrenaline adrenaline
nunber cells number cells
2 Es 176 400 ¥ Ay 131 700
$ Eg 179 400 2 Es 214 400
? By 137 200 ¥ £,y 163 200
Maan nunmber SeDe SeEe Mean number SeDe S-E-.

164 333 24474 14140 169 767

41713 24104




-~ 67 -

Table 8: Number of noradrenaline cells in left and right sided
adrenal medullae of female rats aged six months.

Left gland's Number of Right gland's Number of
) noradrenaline noradrenaline
number cells number cells
2 E 76 000 ¥ X 57 300
3 Eg 79 300 $ xf5 90 900
$ B, 57 700 ¥ £, - 76 600
Mean number SeDs Selie Mean number SeDe SeEe

71 000 11619 6710 T4 933 18762 10820
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This apparent increase of the number of noradrenaline

cells in right sided adrenal medullae than left sided ones
proved to be of no statistical significance (P = 0.05).

However, the number of adrenaline‘cells in the three
studled left sided eadrensl medullae of male rats ranged
from 153600 to 131900 with a mean of 168567 (S.D. =
+ 14213 & SeE. = + 8209.8).

While, the corresponding number of cells in the
right sided adrenal medullae ranged from 142400 to 179500
with a mean of 165833 (SeDs = # 28425 & S«E. = + 16401.2)
as shown in (Table 9).

This spparent decrease of the number of adrenaline
cells in right sided adrenal medullae than left sided ones
proved to be of no stabistical significance (P = 0.05).

The number of noradrenaline cells in the studied
three lefi sided adrenal medullae of male rats aged six
months ranged from 67700 to 80800 with a mean of 73067
(8.De = # 6862.9 & SeF. = + 3962.3). While, the corres—
ponding number of cells in the studied three right sided

e (U700

o et —
—

favony wowewe =+ 4098.8) as shown in (Table 10).
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t

Table 9: Numbet of adrenaline cells in left and right sided

adrenal medullse of male rats aged six months.

—

Left gland's Number of Right gland's Number of
adrenaline adrenaline
nunber cells nunmber cells
" B, 170 200 e Fys 179 500
B 153 600 ey 142 400
13 18
A A 1
0 E19 181 900 o E19 175 600
Mean number SeDe SeEe. Mean number S-Ds SeEe

168 567 14213 8209.8 165 833 28425 16401.2
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Table 10; %he number of noradrenaline cells in left and right

sided adrenal medullac of male rats aged six minthse

Left gland's

Number of

Right gland's Number of

noradrenaline
rnumber noradrenaline number
cells cells
. o )
" E, 67 700 o’ Eo 74 600
N
M Bys 70 700 & Eg 62 500
e By 80 800 & Eq 25 000
Mean number SeDe S-Ea Mean number S»D- Sehe

3 067 6862 «9 395243 70 700 7106.3  4098.8
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This apparent decrease of the number of noradrenaline
cells in right sided adrenal glands than left ones in male
rats sged six months proved to be of no stabistical sig-

nificance (P = 0.05).

Then we comparedthe number of adrenaline and nor-
adrenaline cells in the female and male rabts aged six

months, irrespective of the slde of the gland.

The number of adrenaline cells in the studied six
female rats aged six months ranged frowm 131700 to 214400
with a2 mean of 167050 (S«De = % 30757 & 3.Bes = % 12570) -
While the corresponding number in the sbtudied six male
rats of the same ae group, ranged from 142400 to 181900
with a mean of 167200 (S.De = + 18248, SeB. = + 7449.8)
as shown in (Tables 7 & 9).

This apparent decrease of the number of adrenaline
cells in females than males proved to be of no stabtisti-

cal significance (F = 0.05).

The numbers of noradrenaline cells in the studied

gix female rats ranged from 57300 to 90900 with a mean
of 72967 (S.D. = + 13153 & S.K. = % 5390). While, the
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corresponding number in the studied six male rats of the
same 8ge group ranged from 62500 to 8C800 with a mean of
71883 (SaDe = + 712044 & SeB. = + 2906.9) as shown in
(Tables 8 & 10).

This apparent de¢rease of the number of noradren-—
aline cells in the male rats than female ones agged six
months proved to be of no stabistical significance (P=0.05).

The planimebtric measurements of the sbtudied six
female adrenal medullae of rabs aged six months revealed
that their volumes ranged from 0.344 to 1.238 mn? with a
mean of 0.616 mm” (8+De = + 04321 & S.E. = + 0.113).
However, the corresponding medullary volumes of the
studied six males adrenal médullae of the same age group
ranged from 0.380 to 0.660 with a mean of 0.493 mm3

(8eDa = + 0.096 & S.E. = & 0.039) as shown in (Table 11).

This apparent decrease of male adrenal medullary
volume than in the female of the dame age group proved
to be of no statistical significance (P = 0.05).(Fig. 9)
show the adrenal medullary volume of a rabt aged six

nonbths.
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Table 1l: The adrenal medullary volumes of female and male rats
aged six months.

3

Gland!s number Volume in mm

3

Gland's number volume in mnn

? B 0629 ?E, ) 660

2 Es 1.238 7 Bys 0 +380

¢ &g 0 o474 s 0 +514

2 X 04583 M Eig 0 +4:36

£ 5, 0«34 B 04501

2 oy 0 «429 e 19 0 478

Mean volume in Mean vol‘ume in

comnle SeDs  SeEs nale Sede  SeE.

3 o1 0e113 0493 mm> 0096 0039

04616 mm
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Figy (9) : Seqtion in adrenal gland of rat aggd six

months showing increased medullery

as compared to Fig. 8-

Bize

X 35)-
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Oomgarison of the resulits of rats gﬁgd six months to

those aged three months :

A. Cell count§ :

Female : The number of adrensline cells in the stu-~
‘died eight adrenal medullae of female rabts aged three
months ranged from 70200 to 108200 with a mean of 86075,
while the corresponding numbers in the studied six adrenal
medullae of Ffemale rabs aged six months ranged from 131700

to 214400 with a mean of 167050, as shown in(Tables 2 & 7]

This apparent increase of the number of adrenaline
cells in female rabts aged six monbths bthan those aged thres
months proved to ba of high statistical significance
(P = 0.01)-

However, the number of noradrenaline cells in the
studied oight females aged three months ranged from 22200
%0 55700 with a mean of 46463, whils the corresponding
numbers in the studied six females aged six monbths ranged
from 57300 to 90900 with a mean of 72967, as shown in
(Tables 3 & 10}-

" .oroase of the number of noradrenaline
cells in females aged six months than those aged three
months, proved to be of high statistical significance (P=0.01).
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Males : The number of adrenaline cells in the studied
five adrenal medullae of male rats aged three months ranged
from 67500 o 75100 with a mean of 71440, while the corres-
sponding numbers in the studied six adrenal medullae of
male rats aged six months ranged from 142400 to 181900
with a mean of 167200 as shown in(Tsbles 4 & 93 .

This apparent increase of fthe number of adrenaline
cells in male rats aged six months in comparison to the
number of adrenaline calls in those aged three months
proved to be of high statistical significance (P = 0.01).

However, the number of noradrenaline cells in the
sbtudied five adronal medullae of male rats aged bthree
months ranged from 36400 to 42400 with a mean of 38960,
while the corresponding numbers in the examined six adrenal
redullae of male rats aged six months ranged from 62500
to 80800 with a mean of 71883 as shown in(Tables 5 & 103

The - apparent inerecase of the number of noradrenaline
;ell in male rats aged six months than those aged three
wonths proved to be of high statistical significance
P = 0.01).
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Be Medullary Volumes 3

Female : In comparing the medullary volumes of the
studied eight adrenal medullae of fewale rats aged bthree
months to those aged six months the following results

were obbtained :

In the three months old, the adrenal medullary volume
ranged from 0.155 to 0.470 with & mean of 0.370 mm> (Table
6), while the corresponding volumes of GLhe studied six
fomales rats, aged six months, ranged from 0.344 o
1.238 with a mean of 0.816 mm3 as shown in (Table 11.).

This apparent larger volume in female rats aged six
months than those of thres monbths old ones proved to be

of statistical significance (P = 0405) -

Male : While, the adrena) medullary volumes in bthe
studied five male rats aged three months ranged from
0.209 to 0.349 with a mean of 0.253 as shown in (Table 6)
while the corresponding volumes in the studied six male
rats aged six months ranged from 0380 to 0.660 mm3 with
a mean of 0.493 mm’® as shown in (Table 11).

This apparent increase of volume in male rabs aged
wws wOUGUS Ghan those aged three monbths proved to be of

2igh statistical significance (P = 0.01).
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4. Rats aged one year :

Female : The estimated number of adrenaline cells
in the studied three left sided adrenal medullae of
female rats aged one year ranged from 185000 to 280200
with a mean of 222900 (SeDs = + 52154 & S.E. = % 30133),
. while the corresponding nuuber of adrenaline c¢ells in
the studied three right sided adrenal medullae ranged
from 194800 to 226500 with a mean of 214333 (5.D. =
+ 72801 & S.E. = & 41952) a@s shoun in (Eable 12}

This apparent decrease of the number of adrsnaline
cells in right sided glands than the left sided ones proved
to be of no sbtatistical significance (P = 0.05).

However, the number of noradrenaline cells in the
studied three loft slded adrenal medullae of female rats
sged one year ranged from 77000 to 80000 with a mean of
78467 (SeDa = + 151646, S.E. = + 875.8). Whilc the cor-
responding number of noradrenaline cells in the studled
right sided adrenal msdullae of the three female rats of
the saﬁe age group ranged from 72300 to 78400 with a mean
of 74433 (S.D- = + 3449.6 & S.E. = + 1992.5) as shown in
(Table 13)a




- 79 ~

Table 12: The number of adrenaline cells in left and
right sided adrenal mnedullae of female rats
agced one yeal'.

Left gland's Number of Right gland's Number of

adrenaline adrenaline
number cells number cells
o]
g H 185000 ? % 194 800
0
2 H, 280200 Ay 221 700
? Hg 195500 2 g 226 500
“Moen mumber S.D. 8.  licsn mumber S.D. 8.5

222 900 52154 30133 214 333 72801 41952
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Table 13:

The number of noradrenaline cells in 1-ft
and right sided adrenal medullae of female
rats aged one year .

Left gland's  Number of Right gland's Number of
noradrenaline noradrenaline
number cells number cells
$ EH 78 400 2 A 72 300
1
0
? H, 80 000 2 ¥a 78 400
? Hg 77 000 2 Ky 72 600
Mean nunber S.D. S.E. HMean number S.D. S.Ea;gju;'?x'

78 467 5166 875.8

74 435

2449.6 1992.5




This apparent deorease of the number of noradrena-
1ine cells in right sided glands than left sided ones of
the same age group and sex proved Gto be sbtabistically
non significant (P = 0.05).

Male : The calculabed number of adrenaline cells
in the sbtudied left sided adrenal medullae of the three
male rats aged one year ranged from 178400 to 22000 with
a mean of 200733 (S.D. = + 23324 & S.B. = & 13454). How-
ever, the corresponding number of adrenaline cells in the
studled right sided adrenal medullae of the four male
rats of the same age group, ranged from 192300 to 222300
with a mean of 210150 (S-De = + 13229 & S.E. =  6610.6)
as shown in (Table 14).

This apparent increase of the number of adrenaline

cells in right sided adrenal glands than left sided ones
proved to be of no sbatistical gignificance (P = 0.05).

The number of noradrenaline cells in the studied
three left sided adrenal me&ullae of male rabts aged one
vear, ranged from 69900 to 73900 with a mean of 71933
(SeD. = + 2000, S.E. = % 1153.3)- While the corresponding

number of noradrenaline cells in the studied four right
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Table l4: The number of adrenaline cells in left and
right sided adrenal medullae of male rats aged

one year.

Left gland's Number of Right gland's Number of
adrenaline adrenaline
number cells number cells
7t A
o) H5 207 400 Q H; 192 300
A ’
o le 220 000 0 H7 217 600
A A
o H13 178 400 v HlB 222 300
o He 208 700
Mean number S.Ds S.E. WMean nuaber S.D. S.H.
200 733 23324 13454 210150 13229 6610.6
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ided adrenal medullae of the same age group ranged from
4700 to 75000 with a mean of 70850 (8.D. = + 6292.9 &
«B. = + 3148), as shown in (Table 15).

This apparent decrease of the number of nonadrenaline
olls in right sided adrenal medullae of male raiis than

eft sided ones of the same age group proved bHo ﬁe of no

tatistical significance (P = 0.05).

Then we compared stabtistlically the number of adre-

1line and noradrenaline cells in adrenal medullqe of

;mmale ahd male rats aged ona year, irresPectiveéof the
ide of the gland.-

The number of adrenaline cells in the studied six
ymale rats sged one year ranged from 135000 %o 280200
th a mean of 217283 (5.De = 4 56745 & S.F. = % 7334.8).
vile the corresponding number in the studled seéen male
ts of the same group ranged from 174800 to 222300 with
mean of 206157 (S.D. = + 17146 & S.E. = + G488.5) as
own in (Tables 12 & 14). |

This apparent decrease of the number of sdrenaline

11ls in male than female rats aged one yean pro%ed to be
atistically nonsignificant (P = 0.05).
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Mable 15: The number of nordrenaline cclls in ﬁeft and
right sided adrenal medullae of male rats aged
one year. ;

Left glapnd's  Number of  Right gland's Number of

noradrenaline noradrenaline
nunber cells nunber j cells
s Hy 72000 o? ¥ 68700
# :
cf Hyp 73900 o H7 :75000
. ' # |
o’ By 69900 o Hys 75000
} B
o Ky 64700
Mean number S.D. S.E. Mean number S.D.i S.E

919%3 2000 1153.3% 70 850 6292.9 7148

T
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The number of noradrensline cells in the;studied
six female rabtbs aged one year ranged from 7230@ to 80000
with a mean of TE450 (S.Da = + 3240.4 & S.F. = # 1326.7).
While the corresponding number in the studled seven male
rats of the same age group ranged from 64700 to 75000
with a mean Of 71314 (8.D. = + 3741.7 & S.E. =/ 1414.2)
as shown in (Tables 13 & 15). |

This apparent decrease of the number of horadrena-
line cells in the adrenal medullae of male raté than
fomale ones proved also to be stabistically noh signifi-
cant (P = 0.05)- |

The planimetric measurements of the studied six .-

female adrenal medullas of rabs aged one year %evealed

that fheir volunes ranged from 0.568 to 1.433 pm} with

a mean of 1.046 mm? (SeDe = + 0+293 & S.Ea =.ﬁ 0.120)

while the corresponding adrenal medullsary volﬁmes of the

sbudied 51x glands of male rats of the same age group

renged from 0-474 to 1.254 mmd with a mean of 0.935 mn’

(SaDe = + 0.288 & S.B. = + 0.118) as shown in{Table 16).

" o male adrelilal medullary

N N e tatis
¥ o i i e v kb et bt ek W W W ek il e i 4--¢ sSvatliEvs

g
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Table 16: The adrenomedullary volumes of female and mele rats

eged one yoare

.

Gland's number Volume in mn® Glend's number Volume in mm

? H 0568 & Hy §.254
$ 109 By b@w !
¢ B, 1.105 ol P _}-046
? K, 1433 o B, Ye1bh
® H 14169 o By ;0-474
2 04907 o Ay 0725
alume Mean Volume of -
Meanf:mi1z ¥ oso. s male Sebe  Belie : a

1.046 mm> ~ 0+293 04120 0.935 ma’ 0.288 0.118
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significance (P = 0.05). (Fig. 10)shows the pdrenal

medulls, of a rat aged one year. |

Coggarison of the results of rabts aged one yqﬁr to those
i "

aged three months :

Ae Call counts

Female : The number of adrenaline calls| in the
studied eight female rats aged three months rpnged from
70200 to 108200 with a wmean of 86075, while the corres-
ponding number in the studied six female rabslaged one
year ranged frow 185000 to 280800 with a moan of 217283

as shown in(Tables 2 and 12j.

This apparent increase of the number of! adrenaline

¢ells in female rats aged one year than those| ased three

monghs proved Lo be statistically highly signfificant
(P = 0.01). |

However, the number of noradrenaline ceﬁls in the
studied eight female rats aged three months rénged from
32200 to 55700 with a mean of 46463, while the corres—

ponding number of noradrenaline cells in the| studied

six females eged one year ranged from 72300 tp 80000
wibth a mean of 76450 as shown in(Tables 3 & 1B)».
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Fig. (10) ¢+ BSection in adrenal gland of rat| aged one
year showing increased medullar& size a8
compared Yo Fig. 9. | (X 35)-
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This apparent increase of the number of iloradi'enaline
cells in female rats aged one year than those %ged three
months proved to be of high statistical éignificance
(r = 0.01).

Male : The number of adrenaline ¢ells in the studied

‘five male rats aged three months ranged from 67500 to

n5100 with a mean of 71440. While the ¢orresponding

numbers of adrenaline cells in the studied seﬁen male rabs

aged bne year ranged from 174800 tao 222300 with a mean of

206157 as shown in(Tables 4 & 14j-

. This apparent increase of the nuamber of;adrenaline
cells in male rats aged one year than those aéed three
months proved to be of high stabistical significance
(P = 0.01). !

However, the number of noradrenaline ceils in the
studied five male rats aged three months rang?d from 36400
to 42400 with & mean of 38960. While, the co}responding
number - of noradrenaline cells in the studiedgseven nale
rats aged one year ranged from 64700 to 75000§with 8 mean
of 71314; as shown in(Tables 5 & 15) » :
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This apparent increase of the number of boradrena—
line cells in male rabs aged one year bthan tho%e aged
three months proved to be sbabisbtically highlyésignifi—
cant (P = 0«01)-

B. Medullary Volumes : = |

Female : In comparing the medullary volu@es of the

A e iy

studied eight female rats aged bthree months tb the studied
six female rats aged one year bthe following reEults were

obtained :

The adrenal medullary volumes in femalesiaged three

months ranged from 0.155 to 0.470 mm’ with a mpan of

0.370 mm;- While the corresponding volumes in females
aged one year ranged from 0.568 to 1.433 mm? with a mean

of 1.046 mm? ; as shown in(Tables 6 & 16} -

Such larger volumes in female rats aged'bne year
then those aged three months proved to be of high statis-
tical significance (P = 0.01). i

Male : The adrenal medullary volumes infthe studied
five male rats aged three months ranged from50.209 to
0.349 mm® with a mean of 0.253 um’.  While thq corresponding

adrenal medullary volumes in the studied six ﬁaie rats
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g8ged ona year ranged from O.474 to 1.254 with p mean of
0.935 mm?; as shown in(Tables6 & 16)- This apphrent larger
volumes In male rabs aged one year than those pged three
nmonths proved to be of high statistical signifficance

(P = 0.01).

Comparison of the results of rats aged one yeal to those

aged six months :

As in the two sges there 1s no differencé asccording

to the sex, so we coupare the results of bthe 0 ages

irrespective of the sex of the animal.

A« Cell counts :

The number of adrenaline cells in bhe studisd twelve
rats aged six months ranged from 131700 to 214400 with a
mean of 167125 (S«Da = % 23130.07 & S«Ba. = + 6678.32) as
ghown in(Table 17),while the corresponding numbers of
adrensline cells in the studied thirteen rats hged one
year ranged from 174800 to 280200 with a mean ¢of 211908
(84De = d 28987.18 & 8.E. = + 10816.65) as shown in
CDablell7)-

This gpparent increase of the number of adrenaline
cells in rats aged one year than those aged six months.

proved o be statistically highly significant (P = 0.0L).
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Table 17: The number of adrenaline cells in rats ag:d [cix months
and those aged one year.

RATS AGED SIX  MONTES RATS AGED ONE YEAR
Gland's Number of gland's Number of gland's Number| of Gland's Numb;ar
nunber iﬁrenali- number adrenaline number 3:renali— number adgg-

cells cells aecllk nii;::
Ey 176400 Bys 153600 H 185000 ‘HB 192300
Eg 179400 £ g 179500 X, 194800 K, 217600
kg 214460 Eig 142400 ). 221700 g 208700
£ 131700 Eig 181900 By 280200 By, 220000
Epy 137200 Eis 175600 Hy 195500 Hys = 174800
Eoy 163200 - Mg 226500 A5 222300
B,, 170200 | B,  20740d
gzignggzg:rcgils SeDs ks ﬁg::nzg?zzrc:ils SeDe  SeEe

167 125 2313007 €678.32 211 208 38987.18 1081665
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However, the number of noradrenaline cellg in the
studied twelve rabs aged six months ranged from 57300 to
90900 with a mean of 70758 (SaDe = # 9864.08 & G+E. =
4+ 2846.05) as shown in(Table 18). While the corpesponding
number of noradrenaline cells in the studied thirtesn
rats aged one year ranged from 64700 to §OOOO with a mean
of, 73685 (S«D. = + 4301.16 & S.E. = + 1191.64) gs shown
in (Table 18).

This apparent increase of the number of ngradrena-
line cells in rabs aged one year than those aged six months
proved to be stabtistically highly significant (B = 0.01).

The adrenal medullary volumes of the sbudied twelve
cats aged six months ranged from 0.344 mmj to 14238 with
1 mean of 0.555 mm> (S.De = + 0.233 & S.F. = + §.067)as shown in
‘Mable 19). While the corresponding adrenal medullary
rolumes in bthe sbtudied twelve rabts aged one yesan ranged .
vom 0474 mm® to 1.433 mo’ with a mean of 0.991 mm’
‘SeDe = + 0.284 & SeE» = + 0.082) as shown in(Table 19).

Thisrapparent increase of the volume of adrenal
iedullae in rabs eged one year than those aged $ix months

roved bo be statistically highly significant (P = 0.01).
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'able 18 : The number of noradrenaline cells in rats agéd six months and

those aged one years

RATS AGED SIX MONTHS

RATS AGED ONE YEAR

Gland's Number of Gland's Number of gland's Number of Gland's Number of

number norads . norade norade. norad .
cells number cells  number cells number cells

Eg . . 76000 Ey 5 70700 Hy 78400 143 68700
Eg 79300 ‘EIS 74600 ) 72300 ){7 75000
zfs 909%00 ‘E18 62500 Hy 80000 Ag 64700
£ 57300 Eyg 80800 K, 78400 Hyp 73900
oy 57700 Eg 75000 | Hg 77000 Hy5 69900
£,y 76R00 Ky 72600 %5 75000
Ey 67700 By 72000

¥ean number of ¥ ‘é;an number of SeDe SeFe
noradrenaline SeDe Sehe noradrenaline

cells cells
70758 986h-08 2846405 73685 4301.16 119164
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Table 19: The adrenomedullary volumes of x %8 aged six mpnths and those

aged one years

RATS AGED SIX MONTHS o RATS AGED ONE YEAR
Glend's Volume Gland's Volume Gland's Volume Gland's Volume
number i mm3 number - in mm3 number in mm3 number in mm;

Eg ) 0474 Eig 0426 K, 1:0% K, 0967
AS 1238 E13 0380 H4 1105 ﬂa 1040
éE 0583 £15 0.514 A, 1.433 Hy, 1144
E21 0 344 E19 0+501 H5 1.169 H135 0 474
£21 0 0429 AE19 0 '478 ﬂg 0 "907 ﬂ]_:s 0 '?25
Mean Velume in Mean Volume in
mm3 SeDe S«Ee. mm} SeD s SeEoe
0555 04233 04067 0991 0.284 Q082




- 96 -

5. Senile rats : (2 years of age)

Female : The number of adrenaline cclls 1n the
sbudied left sided adrenal medullae of bthe two senile
Female rabts ranged from 230400 to 2325400 with a mean of
232900 (S.De = & 3549.6 & S-F. =% 5509.9). While, the
3or£ésponding adrenaline cells in the sbudied right sided
sdrenal medullae of the two female raius of the same age
sroup rangad from 201400 to 231700 with a mean of 226550
(8.D. = & 21424 & S.E. = % 15166) as shown in(Table 20) -

This appacent decrease of the number of adrenaline
~glls in right sided adrenal medullae than the left sided

ones proved to be of no statistical significance(P = 0.05).

However, the number of noradrenaline cells in the
studied left sided adrenal medullae of The two senlle
Pemsle rats ranged from 57300 to 68800 with a mean of
33050 (S.Da = # 10195.6 & S.Ea = % 7287). While, the
sorr2sponding number of noradrenaline cells in the studied

right sided adrenal medullae of the two senile female ratbs

ranged from 53700 Ho 62500 with a mean of 58100 (S.D. =
T 0672.2 & S.E. = 6906.5) as shown in(Table 21} .
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Table 20: The number of adrenaline cells in 1
right sided adrenal medullae of sen

female rats.

£t and
ile

. Left gland's Number of Right gland's Number of
adrenaline adrenaline
number cells number cells
9 S5 230 400 2 35 231 700
o)
? s, 235 400 2 B0 201 400
Mean number | Mean number
of adrenaline S.D. S.E. of adrenaline S.p. BS.E.
-gells cells
226 550 21424 15166

232 900 55%9.6 2509.9
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The nurber of noradrenaline cells in left and right

sided adrenal medullae of senile female rats.

Table 21:

Left gland's  Number of Right gland's Number of
noradrenaline noradrenaline

number cells number | cells

? sg 68 800 ¥ 85 53 700

2 s, 57 300 2 By &2 500

Mean number of Mezn number of

noradrenaline SeDo Selie

noradrenzline Sele Seke
cells cells
63 050 1019546 7287 58100 9762 «2 6906+5
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This apparent deerease of the number of noradrena-
line cells in right sided glands than the left sided ones

yroved to be of no statistical significance (P = 0.05).

Male : The number of adrenaline cells in the studied
left sided adrenal medullae of the two senile male rabs
ranged from 217500 to 220500 with a mean of 219000
(SaDe = + 2144.7 & SaBs = + 1516.6). While the corres-
ponding number of adrenaline cells in right sided adrenal
glands of the two senile male rabs ranged from 203700 to
219200 with a mean of 211450 (SeDs = + 12010 & SeBe =
+ 7746) as shown in(Table 223} .

This apparent decrease of the number of adrenaline
cells in right sided adrenal glands, of senile wale rats,
than the left sided ones proved to be of no statiétical
significance (P = 0.05)-

However, the number of noradrenaline cells in the
studied left sided adrenal medullae of the two senile
male rats ranged from 55800 to 62300 with a mean of 59050
(8-De = + 4593.5 & S.F. = + 3255.8). Whi}e, the corres-
ponding number of noradrenaline cells in right sided

= ~" the two senlle male Tats vanged from
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Table 22: The number of adrenaline eells in left and right sided

adrenal medullae of senile male ratss

{

Left gland's Numbher of Right gland's Numbexr of
adrenaline adrenaline
number cells numbexr cells
o7 Sy 220 500 o"53 203 700
o S, 217 %00 o"Aa 219 200
Mean number of Moan pumber of
adrenaline cells SeDe Sele  .drenaline cells SeDe SeE
219 000 214447 151646 211450 12010 7746
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56700 to 60500 with a mean of 58600 (S8.Ds = + 2701.9 &
SsBe = + 1910.5) as shown in(Table 23) .

This gpparent decrease of the number of noradrena-
line e¢ells in right sided adrensl medullae, of the senile
‘male rats, than the left slded ones proved to be of no

stabistical significance (P = 0.05).

, Then, we compared statlstlcally the number of adre-
naline and noradrenaline cells in adrenal wedullse of
senlile female and male rats, Irrespective of the side of
the gland.

The number of adrenaline cells in the studied four
senile female rats ranged from 201400 to 235400 with a
mean of 224725 (SaD. = + 15684.39 & S.FE. = + 7848.6).
While, the corresponding number of adrenaline cells in
the studied four senile male rats ranged from 203700 to
220500 with a mean of 215225 (S«D- = & 7784.6 & S.E. =
+ 3885.87) as shown in(Tables 20 & 223 -

This spparent increase of the number of adrenaline
cells in senile female rafs than in male ones proved o

be of no statistical significance (P = 0.05).
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Table 23t The number of noradrenaline cells in left and right
sided adrenal medullae of senile male rats.

o

left gland's Number of Right gland's Number of
' noradrenzaline noradrenaline
nunmber cells number calls
'l 83 o2 300 o‘ﬁﬁj 56 700
-
s, 55 800 o’ g .60- 500
mezn number of Mean gumber of
noredrenaline  SeDe SsEe noradrenaline SeDe  SeE.

cells

cells

59050 4593+5 325548

58500 2701.9 191045
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The number of noradrensline cells in the studied
four senile female rats ranged from 53700 to 68800 with
a mean of 61825 {(S.D. = % 8312.6 & S.B. = 4+ 4159.3). While,
the corresponding number of noradrenaline cells in the
studied four senile male adrenal medullae, ranged from
55800 to 62300 with a mean of 58825 (S.D. = + 3103.2 &
SeFe = + 1552.4) a8 shown in(Tables 21 & 23} »

This apparent increase of the number of noradrenaline
¢ells In senile female rats than male ones proved Lo be

of no statistical significance (P = 0.05).

The planimetric measurements of the studied four
senlle female adrensl medullas ravealed that their vol-
unes ranged from 0.866 to 1.081 with a mean of 0.980 py’
(SaDe = 4 0.108 & SuB. = % 0.054). While, the adrenal
medullary volumes, of the studied four senile male rats,
ranged from 04656 to 0.807 with a mean of 0.758 mu
(8+Ds = + 0.070 & S.E. = + 0+035) as shown in(Table 24).

This apparent increase of the volume of adrenal
medullae of senile female rats than senile male ones proved
5o be of stabisbtical significance (P = 0.05).

Flg. 11 show the adrenal medullary volume of a

senile rat.



Table 24:

male ratss
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The adrenosedullary volumes of menile female and

Gland's aumber Volunme in mm3

i

Gland's numbef VYolupe in mm

3

$ Ag 14067 ¢” 5, 0.807
$ 5y, 0+906 " s, 0+800
? sg 1.081 ' 15-3 04768
¢ s, 0866 o Ag 04656
“Qean Volume of SuD.  SeEe Mean Volume of gD, S ofe
female male
Fﬁo.gao a® 04108  0.054 0-?-‘58 0070 04035
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Tig. (11) : Sectlon in adrenal gland of rat aged two
years (senile) shpwing decreaspd medul-

lary size as compared to Fig. {1O. (X 35).
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Comparison of the resulis of senile rats o those aged

three months

A« Coll Counts :

Fomale The number of adrensaline cells

- studied eight female rats aged three months I
70200 to 108200 with a mean of 86075.. While, %
ponding number in the studied four senile femg
from 201400 to 235400 with a mean of 224725

in(Tables2 & 20) .

H

This apparsnt increcase of the number of

cells in senile female rats, than those aged t
proved to be of high sbtatistlcal significance

However, the number of noradrenaline cel
studied eight female rats aged three months x
32200 to 55700 with a mean of 46463. While, th
ponding numbers of noradrenaline cells in the
senile female rats ranged from 53700 to 68800

as shown in(Tables 3 & 213 .

of 61825

This apparent increase of bthe number of
“omala paka than those aged bh

- wasy D1gHly significant

"

-
y

in the
anged from

he corras—-

v les ranged

as shown

adrenaline
hree months

(P = 0.01).

ls in the

anged from

12 COrTE S~

studied four

with a mean

noradrenaline
iree months

(P = 0.01).
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- Male : The number of adrenaline cells in the studied
five male 1rabts aged three months ranged from 67500 to
75100 with a mean of 71440. While,ghe corresponding number
of adrenaline cslls in the sbudied four senile male rats
ranged from 203700 to 220500 with a mean of 215225; as
~shown in(Tables 4 & 22) .

This apparsnt increase of the number of adrenaline
cells in senile female rats than females aged three months
proved bto be stabistically highly significant (P = Q.01).

However, the number of noradrenaline cells in the
studlied five male rabts aged three months, ranged from
56400 to 42400 with a mean of 38960. While, bthe corres-
ponding number ¢f noradrenaline eells in the studied four
senlle male rabts, ranged from 55800 to 62300 with a mean
of 58825; as shown in(Tables 5 & 23) .

Thls apparent increase of the number of noradrena-
line cells in senile male rats than males aged three months

proved Lo be of high statistical significance (P = 0.01).

B. Medullary Volume 3

Female : In comparing the adrenal medullary volumes

of the studied cight female rats aged three months, it
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ranged from 0.155 to 0.470 " with a mean of 0.370 mmj.
While, the corresponding adrenal volumes of the studied
four senlle female wrats ranged from 0.866 to 1.081 with
a mean of 0.980 mir ; as shown in(Tables 6 & 24) -

This gpparent larger volume of adrenal medulla in
senile femsle rabs than females aged three months proved
o be sbtabtlstically highly significant (P = 0.01).

lale : The adrenal medullary volumes, in the studied
five male rats agsd three months, ranged from 0.209 o
0.349 mm with a mean of 0.253 mm> . While, the correspond-
ing adrenal medullary volumes in the sbtudied four senile
nale rats, ranged from 0.656 to 0.807 mm? with a mean of

0.758 mu’ ; as shown in(Tables 6 & 24)

This agpparent larger volume of senile male adrenal
medullae than those aged three months, proved to be sta-
tistlcally highly significant (P = 0.01).
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Compearison of the results of senlle rats to thos

o aged one year:

A. Cell Counts

As in these two ages, there was no stabtisl
nificance of the difference in cell couqts accol

the sex, s0 we compare the results of The two ag

pective of the sex of the animals.

The numbsr of adrenaline cells in the stug

rats aged one year ranged from 174800 to 280200
in(Table 25) .

While, the corresponding number ol
cells in the studied eight senile rats ranged I}
to 235400 with a mean of 219975 (S.De = + 12529
+ 4438.47) as shown in(Table 257 .

—
=

——
—

SeBa

This apparent increase of the number of a
eells in senile rats than those sged one year,

be statistically non significant (P = 0.05).

However, the number of noradrenaline cell
studied thirteen rabs aged one year ranged from
80000 with a mesn of 73685 (8.D. = + #301.16 &
4+ 1191.64) as shown in(Table 263 . While the con

jical sig-
rding bto

rgs irres-

lied thirteen
with a mean
5) as shown

¢ adrenaline
rom 201400
296 &

drangl ine

proved to

B in the

64700 to
S.E‘

—
p=—1

responding
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Table 25: The number of adrenaline cells in rats aged one year and

senile onese

RATS AGED ONE YEAR SENILE  RATS

Gland's Nunber of @land's Number of Gland's Number of Gland's Number of
' adrena~ " adrenha= adrent~ ‘ adrenas=
line line line line
number cells number cells nunber cells number cells
N 185000 Hj 192300 S5 230400 Ay 219200
1112 194800 147 217600 55 231700

280200 ). 8 208700 S 235400

){4 221700 Hyo 220000 ,512_ 201400

2
H5 195500 513 ;74800 53 20500.
2 2
.ﬁg 226500 ,ﬂlj 222300 A 3 03700
H3 207400 57 217500
Hean number of Mean number of . e
adrenaline cells SeD+ SeE. adrenaline cells ©°P GeB

211 908 3898718 10816465 219975 12529496 4438447
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Table 26: The number of noradrenaline cells in rats agpd one year end

senile ones.

RATS AGED ONE YE4R

SENILE RATS .

Gland's Number of

Gland's Number of Gland's Number of Gland's Number of

norade norad. norpds ' ‘norads
number cells number ecells number cellls number golls
H1 78400 K3 68700 55 6880D ﬁa 60500
Ky 72300 ¥, 75000 Bs 53700
H4 80000 HB 64700 52 57300
ﬁ4 78400 H12 73900 ﬁla 02500
HS 77000 H13 69900 53 62300
149 . 72600 1(13 75000 ,‘33 56700
H3 72000 87 55800
Mean number of SeDs Sefe Mean number of SeDs SsEe

norade. cells

norads cells

73 685

430116 119164

59 700

11090 «54 3924428
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number of noradrenalive cells in the studied adrenal med—
uwllae of the sight senile rats ranged from 53700 %o 68800
with a mean of 59700 (S.D» = % 11C90.54 & S.E. = + 3924.28)
as shown in(Table 263 .

This apparent decrease of the number of noradrena-
line cells in sonile rabts than those aged one year, proved
to be sbtabistically highly significant (P = 0.01).

Medullary Volume ¢

As there was stabistlcal significanto of bthe diffexr-
ence in volume of adrenal medullae in the senile rats,

according to the sex, so we comparelevery sSex alone.

EEEEEE : The adrenal medullary volumes in the studied
six female rabts saged one year, ranged from 0.568 to 1l.433 mm?
with a mean of 1.046 mm§. While the corresponding adrenal
medullery volumesin the studied four senlle female ratbs
ranged from 0.866 to 1.08L mm’ with a mean of 0.980 mmw

as shown in(Tables 16 & 24) »

This apperent decrease of the volume of adrenal
medullae of senile female rats than those femalesaged
one year proved to be stabistleally non significant
(P = 0.05).
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Mzle : The adrenal medullary volumes in the studied
six male rats aged one year, ranged from 0.474 to 1.254 >
with a mean of 0.935 mm3 . While, the corresponding adrenal
medullary volumes in the studied four senile male rats,
ranged £rom 0.656 bo 0.807 mr with a mean of 0.758 mm’

as shown in(Tables 16 & 24)e

This apparent decrease of adrenal medullary volumes
of senile male rats than those aged one year proved to be

statistically non significant (P = 0.05).

The postnatal changes of the mean number of adre-
naline cells in female and male rabsare presentied in
(Fig. 12)showing fthat the number in male ratsis always
legs than in the female ones except in those aged six
months, but the difference is not sbtatistically significant

except in those rats aged three months.

While, the postnatal changes of the mean number of
noradrenaline cells is shown in(Fig. 13),and it revealed
that also the number of eells in male rabts is always less
than in the female ¢ones, in all ages but the difference
is statistically significant in those aged three months
only.




230000

210000

190000

170000

150000

1300001

110000

90000

70000

50000

Mean Vumber of Adrenaline Cells

Joooo

10000

- 14 -

Changes i the Number of Adrenaling Cells

of the Adrenal Medulia
with Age in Female and Maie Rats

A<
CJo

W/MM/};WWW/@

V77777777 A % /,ﬂ

- iz

K}

o

2 ‘ 2
Age in Months

Fig. (12)




Mean Number of Noradrenaline Cells

Changes in the Number of Noradrenaline Cells

of the Adrenal Medulla
with Age in Female and Male Rats

A ¢
] o

80000
60000 7—.

%
400001 /
%

20000
0 /
3 & 12 2

Age in Manths

- Fig. (13)

e T g S —— o




250000,

220000

140000

100000

Mean Number of Cells.

60000,

200004

1800001

- 116 -

Postnatal Changes of the Number of
Adrenaline and Noradrenaline Cells
in the Adrenal Medulla in Female Rats
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Postnatai Changes of the Number of
Adrenaline and Noradrenaline Cells
in the Adrenal Medulla of Male Rats
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Changes of the Adrenal Medullary Volume

with Age in Female and Male Rats
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Postnatal Changes of the Adremnal Medullary
Volume of the Female Rats
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Postnatal Changes of the Adrenal Medullary
Volume in Male Rats
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(Figs. 14 & 15 show the changes of the mean number
of adrepeline and noradrenaline cells in female and male
rats respsctively, and it shows that the number of adre-
naline cells is always increasing till 1% reaches its
maximum number at the senile age, but the noradrensiine
. cells reaches its maximuwn number ab the age of one year,

then declines in the senile rats, in both sexes.

(Fig. 16) shows the postnatal changes of the volume
of adrengl medulla in female and male rabts and it reveals
that the male adrenal medullary volume is always smaller

than in the female rats.

(Figs. 17 & 18)show that the adrenal medullary
volume is alweys increasing with age, in fomale and male
rabs till it reaches its maximum size at the age of one

year then declines again in the senile rabs.

Rats subjected %o wnilateral adrenalechomy

A+ Cell Counkts @

-The pumber of adrenaline cells in the operated five
females rats ranged from 62700 to 101700 with a mean of
89400 (SeDe = 4 574446 & S-Es = £ 2567) as shown in(Table
27) « While, the corresponding number of adrenalins cells
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Table 27: The number of adrencline cells in adrenal uedullsse aof
fomsle and male rats subjected to unilateral sadrena-

lectomy.
Number of Number of
Gland's number . 0 - dine Gland's nugber adrenaline
cells cells
P
2 M, 62 700 o” Mg 108 300
? oM, 101 700 o® Mg 94 100
¢ M, 100 200 o7 My 95 300
£ M, 92 700 o™ M, 99 300
A
2 My 82 700 o My, 113 400
Moan number of Mean anumber of
SeDe Selie 2 SeDoe SeE

A c¢ells in $

A cells in o

89 400 5746 2507

102 080 84321 3768-3
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in the operated f£ive male Tats, ranged from 94100 to
108300 with a mean of 102080 (8.D. = *+ 8432,1 & S.E.
= % 3768.3) as shown in(Table 27).

This apparent increase of the number of adrenaline
®ells in the operated male rats than the female onss

broved to be of no stabistical significance (P = 0.05).

However, the number 6f noradrenaline cells in the
operated five female rats Tanged from 21300 to 40100 with
& mean of 31140 (SeD. = F 7355.3 & S.H. = 4 3286.3) as
shown in(Tabie 28). While, the corresponding number of
noradrenaline cells in the operated five male rabs ranged
from 30500 bo 45700 with a mean of 36380 (SeDe = + 6090.9 g
SeFe = % 2725.9) as shown in(Table 28).

This apparent increase of the number of noradrena-
line cells in the male rats than the female ones proved
to be of no statistical significanae (P = 0.05).

B) Medullary volume :

' The planimebric measurements of the adrenal medul-

lary volumes of the operated five femals rats, ranged

from 0.419 to 0.521 mmi with a mean of 0.483 mm3
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Table 28: The number of noradrenaline cells in the adrenal
medullae of female and male rats subjected to
unilateral adrenalectomy.

Gland's number Number of Gland's number Kumber Of.
, . noradrenaline
noradrenaline
cells : cells
? M 40 100 _ o"’Ml 36 800
2 M, 26 900 'y M'4 37 600
¢ 21 300 o> M, 31 300
2 M, 31 700 - al Mg 45 700
¥ oy 35 700 7w, 30500
Mean number of SeDe S eEe Mean number Ofa SeDe  5eE.
NA cells in ¥ NA c¢olls in o ‘
31 140 73553 3286.3 3 38 60909 2725.9

SaDs = Standard deviation
S«FE« = Standard error.
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(84De = + 0.046 & S.E. = % 0.02) as shown in(Takle 29)
and(Fig. 19). While, the adrengl medullary volumss of

the operated five males ranged from 0573 %o 0.663 mm5
With a mean of 0.618 mn’ (S.De = 4 0.040 & S.F. o + 0.018)
as ghown in (Table 29) and (Fig. 20).

This apparent increase of the volume of adrenal
medulla of operated males rats than the operated females,
proved to he statistically highly significant (P = 0.01).

Comparison of the results of the operated rats to the

control ones :

I. Cell Counts :

- P S ey M il et S Sy ey

A« Female :

The number of adrensline cells in the studieq eight;
oontrol female rats Tanged from 70200 to 108200 with a
mean of 86075. While, the corresponding number of adre-
neline cells in the operated five female Tats ranged from
62700 to 101700 with a mean of 89400, as shqwn in(Tables
2 & 27)and (Fig. 21) .

This apparent increase of the number of adrenaline

e B S 1 I I S B - D
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Table 29: The volume adrenal medullae of female and male rats
subjected to unilateral adrenalectomuy.

Volume cf adrenal Volume of adrenzl

t
Glandls mumber ,oiulle (ne?) Gland's number medulla (mm)

2 M, 0.+419 s” My 0632
2 My 0.516 " M, 0+663
$ M °‘_5°9 s Mg 04579
$ M, 0521 i Mg 0 «642
£ uy 0450 7w, 04573
Mean Volume of SeDe  SeEe Mean Volume of SeDe  SeEe
% edrenal medulla o” sdrenal medulla

0483 mm®  0.046 04020 04618 mnd 04040 0+018

S.D. = Standard dsviation
S.E. = Standard error.
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Fig. €19) : Bection in adrenal gland of female rat
| unilaberally adrenalectonized, showing

larger volume of medulla in comparison

to the control. - (X 35)
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Sectlon in adrena) gland of male rat
unilaberally adrena.leotomized, showing
larger volume of medulla than the

Fig. (20)

operated female. (X 35).
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non significant (P = 0.05). However, the number of nor-
adrenaline cells in the studied elght control female
Tats, ranged from 32200 to 55700 with a mesn of 46463 .
While, the corresponding number of noradrenaline cells
in the operated five females rats ranged from 21300 to
40100 with a mean of 31140 as shown in (Pables 3 & 28)
and (Fig. 22) »

This spparent decrsase of the number of noradrenaling
cells in the operated femaleg than the control ones, proved

to be statistically highly significant (P = 0.01).

B. Male :

S —————

The number of adrenaline dells in the studied five
control mals rats ranged from‘67500 to 75100 with a mean
of 71440. While the corresponding number of adrenaline
cells in the operated five male rats ranged from 94100 to
108300 with a mean of 102080, as shown in (Tables & & 27)
and(Fig. 21)

This apparent increase of the nunber of adrenalines
cells in the operated male rats than the control onas,

proved to be statistically highly significant (P = 0.01).
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Comparison of the Number of Noradrenaline Cells
in the Adrenal Medulla of,

Normal Female and Male Rats (Aged 3 Months)

and those subjected to Unilateral Adrenalectomy
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However, the numbsr of noradrenaline cells in the
studied five control male rabts ranged from 36400 to 42400
with a mean of 38950. While, the torresponding number of
noradrenaline cells in he operated five male ratsg ranged
from 30500 to 45700 with a mean of 36380 as shown in
Craoles > & 28)and (Fig. 22).

This apparent decrease of the number of noradrensline
cells in the opersated male rats than in the control ones

proved to be Stabtistically non significant (P = 0.05).

Medullary volume s

Female : The volumes of adrenal medullae of the
studied eight control female rats, ranged from Q.155 to

0+496 with a mean of 0.370 mmo. While, the corresponding
adrenal medullary volumes in the five operated female

rats, ranged from O.419 %o 0.521 mm? wlbth a mean of Q«483 )

83 shown in(Tables 6 & 29)and(Fig. 239 .

This apparent inerease of the volume of adrenal
medullas in female rats afber unilateral adrenalectomy
proved to be statistically significant (P = 0.05).
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C'omparison of the Adrenal Medullary Volume of

Normal Female and Male Rats (Aged 3 Months)
and those subjected to Unilateral Adrenalectomy
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Male : The volumes of adrenal medullae of bLhe
‘studled five control male rate, ranged from 0.209 &o
0349 mm’ with a mean of 0.253 pm>. While, the corres-
ponding volumes in the five operated male rats, ranged
from 0.573 to 0.663 with a mean of 0.618 mu’ as shown

in(Tables 6 & 29) and (Fig. 23) .

This apparent inergase of the volume of adrenal
medullae of the operabed male rabs proved to be statis—
Glcally highly significant (P = 0.01).

Comparison of the total nunber of adrenomedullary cells

in the operated ang control rats :

Yemale : The mean number of adrenomedullary cells
in the control rats is 132538 while after unilateral
adrenalectomy reaches 120540(Fig. 24}). But, this decrease
of the number of cells proved %o be stablistically non

slgnificant (P = 0.05).

Male ¢ The mean number of adrenomedullary cells in
the control male rabts is 110400 while after unilateral
adrenalectomy reaches 128460 (Fig. 24). This increase
L cells in the opebabed males rats proved

' s4%eally highly significant (P = 0.01).




Mean Total Number of Adrenomedullary Cells

- 135 -

Comparison of the Mean Total Number
of Adrenomedullary Celis in
Normal Female and Male Rats (Aged 3 Months)
and those subjected to Unilateral Adrenalectomy
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