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The objective studica on cancer is to achieve & bott;r
understanding of the fuctora' responaidle for their initiation,
aiv&;opnat. and ultimately their eradication and control. Since
the turn of the century ¢ has besn accepted that hormcnes play an
essential role in differsat types of cancers wuch as breast cancer,
cvarian cancer, hepatoma, bladder carcinoms ott. Thers are many
evidences to prove that horsones play an i#pomnt role in thb
fohibition or promotion of cancers. Estradiol 17p inhibits spen -
taneous hepatoma in mice (Agnew (;nd Cardner, 1952), transplanted
walker carcinoma of rat 256 (Stock and Sugiura, 1958) and trans -~
planted mammary carcinoma of mice (Hircherberg, 1963). Testostercns
is found to 1zhidit transplented adrenal tumour of mice (Browning
et. al., 1959), nyosarcoma ¢f uterus R3234 of sguinea pig (Duaning,
1960)» And the hormone cortisons iphidbits solid sarcoms (Stock and
Sugivora, 1958, Hirschdburg, 1963), malignant ly-phm and ascites
hepatoma (Oskasu and Tateus, 1963) of mice. For the activation of
tumours by hormones the following examples can be cited. Prolactin

and insulin are found to promote breast cancer (Matnwaring, W.I.P.



and Wangan, ¥.R., 1973; Cchen, §.D. and H11f, R., 1974).
Estrogen vas found to promote the renal tumcurs in o )hamsters.

(mmﬂ; Poles 19‘0). '

Iohibition and promotion of tamour growth by various »hénm-
1s alresdy reviewed extensively by many. (Ralph I. Dorfman, 1965;
W.¥. Gardner, 1976 ?;nl .ﬁ't‘lm&!oﬂh 19753 Russel ELM et. al.,
1976)s Robinson et. al., 19683 m»:. 19713 Jensen et. al., sa'm
0'Nelley and Neans, 1972; Pitot and Yatuin, 1973; Custrecasas, 19743
King and Mainwaring, 1974). But the phystological mechaniem of

interaction of haruénu with hormonal cancers is yot t0 be explained.

m now-a~-days, having seen the ifinteraction o!' bormones with
cancer it seens dgnuntcly possible to have an endoorine therapy for
{t. and the concept of fucibuek regulation of the wnn\l hnothcl:ho.,
hypophyseal and organ axes is essential in finding out a ratiochal .
endocrine therapy for cwi' (Relly H. Clifton, 1977)+ The present
investigation is related to the hormonal interactions with the gearly

events taking place in the ovary, prior to the tumcur development.

Compared with other tissues there are a nusber of advantages
is using the ovary as a mpodel of atudying cancer. The organ is a well

defined entity constating of a variety of different cell types and



aoruuy woll defined morphoulogical and funotional inter « . .
felationehips oxihibiting a progression in am.mme_.c.ou, ¥uoh
is already known of the funotion of different ovarian cells and
thore are demonstrable relationships between the ovary and &ts
response to other endogenecus factors. And the funotional capacity
of the ovary is influenced :by 8 wide variety of hormones such as
ronsc__uu# stizulating hormone (FSH), lutenising hormone (LE),
insulin, estrogen, progeterone, and prolsctin. so ovary ssems to be

the best model to study the M‘tcraeuon of hormones with tumours.
Apie Naws reahes e

As noud sarlier, the ovary e eonnutmc of & variety of

different cell types. The cuter covering of the anry u formed of
M
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an epithelial untnc. the mamlapuhonm uudornuth which lies

o
o et s

the tnnua albmnu, & avnnective tissue J.ayor. Follicular appars~

e

L

tuses, stromal and connacuu tissues, intertitial tiesues, and vas-
cular and lymphatic élemti contridute to beneath the surface =
structure of the ovary. The gerainal ofs fhonm oovering the well
developed ovary is a contimucus laysr made up of cuboidal or low.
colusnar eptthelial cells resting on a distinct basement membrans.
The oogonia in the ovary divide mitotically during the pre-natal 1ife

of the individual. This mitotic activity graduslly decline and



finally cease to exist just befors or soon after birth. The

oocytes incapadle of utoﬁa‘d_zuu.on enter into dioctyate 'phuo and
are onnlopud: in onru'n follioles muu mxi growth and maturati §n.
While the monty of oocytes undergo atresia at varying times in the
course Of their development those destined to smrvive undergo a series
of changes before maturation. 5‘39@“3 surrounded by—a single layer
of flattened epithelial vells are numerous in the adult' fomales and
these sccount for about 905 of the ta*_tul oooyte population, - Al‘ they
increase in size the foz,vliehc‘ gradually sink desper into the cortex
of the ovary and the single layer of flattensd cells enveloping the
oooyte - increases in thickﬁui ant cells becoms cuboidal . or columnar
to follicles at E&m stages Various stages in the development of

small oocytes to complete graafian follicles are found in the cortex.

Like tastis, ovary is dual £fn funotion {.e., ganetogenesis

and hormone production. The ovarian activity during adult reproductive
14fe is controlled by reciprocal horsonal action betwesn the ovary

and the anterior pituttary gland. The general consensus fs that three
anterior pituitary hormones PSH, LE and LTH control the structure and
funotion of adult ovary. Exoept for the earliest phases the folli-

mlar growth 4s under the 6antrol of folliole stimulating hormones.



The lutentising hormone brings about ovulation amd corpus
luteur formation shile the luteotrophic hormone fafluences the
secretion of progesterons from corpus luteum. It is also claimed

that LH stimulates the secretion of estrogen.

The ovary is known to produce estrogen, progestrone, androgen
-

and relaxin. The firet threo are the overian steroids taking important

role iu the regulati’on of raprodncﬁvo physiclogy. Iﬁt is generally
ws&ud‘ that the goncdotrophic activity of the pituitary is iteelf
related by a feedback sochanise to the concentration of overian
korpones vie hypothslancus which -ﬁ supposed to possess PSH releasing

and L¥ roleasing factors.

The mammalian ovary is very sensitive to several physico-

chenical sgents. Ovaries ¢f certain speoies of mavmsls readily
respond to the doleterious aotion of polycyolic aromatic hydrocarbons
some of which are potent carcinogens prevailing ubiquitecusly in humen
environment. Several strains of mice deéclop ovarisn tumours on

axposure to DHMBA.

A reduction {n the number of follicles is aiready seen, one

R S

month after the treatment with this chemical carcinogen (NMarchant, 1957)

anﬂ’:;onn follicles are seldom seen sfter the appéamce of tumour

nodules in the Wlfin, {Ruvahara, 1957)._ The number of small oocytes



was reduced within one or two wesks after the application of a

cherical carcinogen regsrdless of whether the carcinogen was given

by mouth, or intraperitonealy or painted dirsctly on to the ovaries -

(Xrarup, 196’1). It vas suggested that the early destruction of oocytn.
plays an important roio in the subsequent development of ovarian
tumouras. This is evidenced strongly by the observation that a geneti-
cally early deletion of ovocytes invariadbly results {n ovartfan tumours

(Russell and Fakets, 1958; Murphy and Russell, 1963).

It 13 obvious that an endoorine tumour like that of the ovary
sust be involved deﬂnﬂﬂi in hormon8l regulation and interaction.
And the concept that ovarian cancer s definitely due to a horsonal
imbalance {n the systen 45 repeatedly evidonced by various experts in
the field (¥.V. Gardner, 1953; Kuwahara, 1967; Hannah Peters, 1969;

and Criffith et. al., 196%).

Thers are many reports of inhibition of ovarian carcinoma by

et s e /
different hormones. Ovarian carcinoma is inhibited by Testosterone

(Pels', 1958), Progesterone {Iglerias et. al., 1959) and cortisone
(Mardones et. al., 1956). But the mechaniem of action of these hormones

on the carcinoma is not explained fully.



In additton’ to the wntoﬁic effect by the way of pituttary
there are strong indications that i-trngenu can exert direct loocal
‘effects upon the ovary (Broadburg, 1951). 4Also 1t is obviocus that
grovth hornoﬁe plays an important roie in uu#y disordors. So in the
present 1nw.atisatto# insulin and estrogen are taken to £ind out their
influence on the oocytic depletion of th§»omarr. ;nd 1t will reveal
an ides of the no&h;nian"cf aeiioé and antciuetton'af'theso hormones

 indgrectly in ovarian cancer.



Mice of the Swisse albino strain vere used for the present
work. They were obtained from Haryana Agricultural ﬂnivcraity. Hiasar.
The mice were maintained in the metal boxes in the air conditioned
antmal-room. They were fed with Eindustan Lever ra/t fecds available
in the form of pellets and water adubnun. The animals, aging 8 - 10

weoks were choﬁen for the experiments.

The chewical carcinogen DMBA (7, 12 Dimethyl Bene-anthracens)
was selected for the experiments. It was obtained from Eastman Kodac
Co., U.S5.A. DNBA was dissolved in olive oil {3 mg. 1n 0.25 m}.) and
was given to each experimental animsl by intragastric intubation 'gndar

ether ansesthesia.

éononu P eatﬁdtal (1, 3, 5 (10) « Betrten 3, 17, B di0l )
and insulin (crystalline) wers obtained from Sigea, U.S.A. P estradiol
iu dissolved 1in olive otl (100 pe 1in 0.1 mle)es And insulin was
dissolved in phystological saline. Both the hormones p estradiol and
insulin were injected sub cutaneously. To a;oid the {asmlin oonvulsion
0.05 ml. of 10% glucose solution was injected intraperitoneslly for
enry‘ insulin group anigal. Tétnny six experimental groups were set

up as mentioned below.
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The first group of animals were g:ltqn only ol.ivf

oil which served as the control group.

The second group of anfmals were given DMBA solution
only.

The third graﬁp of .am.mh vere injected with estrogen
only. | -

The fourth group af animals were injected with estrogen

followed by DMBA.

The £4fth group of enimals were injected with insulin

k4

only.

The sixth group of animals were injected with insulin
for four days continuocusly and on the fifth day they

were given DMBA.

The aninals were autopsied at 30 and 45 days sfter the

treatments namely the first and second intervalas. The onriﬁ and

uteri were taken and their weights were recorded for statistical

analysis. The ovaries were fixed in Bouins solution for about

15 = 20 hours. After the dehyiration by graded slechols they wers



embedded 4r paradlast paraffin m- ‘Serial seotions of the
ovaries at 5 p vere taken. They were a;:at'nnd with Harris

.bae@toxylin and Rosin for histological and hintepathological
observations. The differsntial oocyte counts were performed and
the ovarian pathology w‘n utﬁdﬁed. the oocytes were divided

into the foll.ov:lig typo s,

1s ngm he follicles _oru spall owﬁtc& which

are surrounded by one or tvo flat cells. | |
é. ‘ggg;_; follicles; The follicles which are surrounded by

| only fev cells forming an cuter layer.

3. Secondary follicles; The fonigln surrounded by more than

one cell layer.

4. ZTertisry folljcles; FPollicles vith & single antrum or many
antra in between the surrvunding eoll' layers. |

5.‘ Grasfian fo;_l,;dg; Completely formed follicles with a dig

sntrum and other fully formed structures like cumulus oophorus,

corona radiata, cona pellucida, theca interna, theca externs etc.

However, like the method followed by Krarup (1969) the
primodial follicle type was considered as small oocytes and that

the rest of the types as growing and large obcytu. The oocytes



were counted in every 10¢h sesction using the nucleolus as
the marker. fThe total number of ococytes in one ovary was
calculated by the method descrided by éotara and Levy (1964) )md
Krarup (1969) as given below. There was no overcounting and
there was no need to use abercomdbies correction factor $ince the
sise of the mrk‘r nucleclus and the thiokness of the section
were the same (5p ). The msber of small cocytes was therefore
doternined as

| The number counted x 10.

n_zoﬁsh Jonea (1957) found no difference between the two
ovaries of several atrains of mice oocyte counts were psrformed
on both ovaries of all mice as the pathological development some

times differed bdetween thoa.



BESULIQ

The number of coaﬂu discussed below fn all ths groups
are the mean number in thems The moan number of small oooytes 4in
the first interval of 30 days after vehicle treatment.was. 25390
(Table ). 4and 21.3% of growing and large oocytes to the total mumber
of oocytes were seen in this interval. ihile in second interval of
45 days after the vehicle treatment some amall cocytes wers found to
So eliminated. This depletion was adbout 8.5% (TedleIl) .from the small
oocytes of the first intetval, whersas the percentage of growing and
large ooéytn to the tatat,mbcr of oooyte population was 23.9%. This
is an tnorease of about 2.6% from the ru;t interval growing and large
~ oocytes' percentage. And there was an inorease of 6.4% of &rouna and
large ooccytes . population from the ttut interval to the second inter-

val (Bistograms X and II).

The ovaries of both the first santerval and the second interval
were filled with cocytes and folicles (Figsia). Small oocoytes were
found_ in groups and nests at the periphery of the ovaries (Pig.2. ).
Growing and large oocytes in varying stages of follicle development

from the primordial foliiocle to the complete graafian folicle were
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distridbuted through out most of the organ (Fig.3 ). Blood
vo-sol; in the periovarian capsule aﬁﬁ capillaries in the ocuter
ovarian cortex were occasionally noted. Some amount of stroma
vas present in both the’1n§02valn apparently originating from
degenerating and degenerated follicles. Large fresh corpora lutea
- as tgll as older and smaller eorpora lutea were praaoﬂt. Degene~
rating follicles as well.sﬁ euﬁylotoly atro;ie rolliclop with a
remnant of zenapelleéida vo?o like uiaevfound. Tﬁc second

interval ovaries showed more stroma compared to the first interval.

Table II qhoun_the‘héan weights (& standard deviation) of
ovaries and uteri of diffefogt grdupa rospectively. The mean
_woisht of ovaries in the first interval of ghe control group was
4484 m.gas.: In the second intervs;zther; wvas an‘increase of
weight to 19.42% the weight being 5;13 n.gns (Histogram II! and IV).
The uterus weight showed anlineroase.or 5.76% from the first
interval to the second sﬁtorval. So the above mentioned results
show the normal ooeytic nn&ber, hiatoiogi and the weights of uteri

and ovaries in control.
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TABLE I-A
Fo. | Oroup | Interval [ Wo. of [Ho. o { No. of smail [Total Wo.] Wo. of growibg | Total No.jTotal Wo.[crowing and
] after the animals jovaries { oocytes ins  (of small jand large oocytes) of grow- § of isrge oocytesy100
treataent (Oscreened | oocytes ¢ fms_ _ ... . ing and (Joocytes [T6¢al oocytes
o |  {ifor oocytp Left fjRight | § Left J Right § large {per animal)
_ i , __Jocounting §j ovary fovary § ovary § ovary | oocytes » g
1. Control 30 days 5 4 1410 1300 2710 300 320 620 3330
' 1260 1210 2470 370 410 780 3250 _
_ | | Averages 2590 ;vmg., 700 B 21.5% |
45 days 5 4 4000 1220 2220 350 330 680 2900
1260 1260 2520 370 440 810 3330
. Average:2370 Averqé_ac 745 | - 23.9%
2. DwBA 30 days 5 6 1020 1250 2270 490 420 910 . 3180
| ' 810 990 1800 - 350 370 720 - 2520
680 7710 1450 380 370 750 1520
~Average: 1840 Avcragcz 793 30.11%
45 days 520 1030 400 290 690 1720
630 1340 250 260 510 1850
Averages 1 '185 Average: 600 33.61%




TABLE 1-B
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No. | Group Interval ¥o. of Total Ko.jNo. & Erowing jTotal Wo. [Fotal o.{ Growing and
 after the  animals of small jand large . fof grow~ jof lar tes » 100
treatment oocytes j(oocytes in: _ jing and ooci/tes Total oocytes
Left jRight (large | (por animal )
A 7 ovary aoury oocytes i _
3. Estradiol 30 days 5 2660 410 3% 740 3400
| 2440 350 310 660 - 3100
1140 ) 2110 30 W0 T00 - 2810
| | Aversge: 2403 Averages 700 o 22.565 .
45 days 5 4 1390 1130 2520 290 340 630 5150
' 1070 960 2030 440 440 880 I 2910
- 7 | | ) o Average: 2275 Average: 75‘5 7 i | 24.92%
4. DEBA 30 days 5 .« 8 1120 1050 2170 - 260 320 . 580 . 27150
+ , 1190 1170 2360 2710 240 510 - 2870
Estradiol 1520 1260 2580 300 280 580 3160
. 940 1120 2060 300 320 620 2680
| B Average:2292¢  Average: 573 08
45 days 5 4 4310 880 2250 330 330 720 2970
1110 1680 1790 $20 330 650 2440
~ Average:; 2020% Average: 685 25.32%

* = Significantly different with 1st intefval of DNBA group (P<0.2); Non-significantly different with 1st
interval of control group.

+ = Significantly different with 2nd interval of DNBA group (P<0.2); Ron-significantly different with 2nd
interval of control group.



TABLE I-C | .16

No, of growing] Total No, [Totsl No.} Growing and

No. | Group | Interval 8 ¥o. of  [No. of  (No. of emall | Total Bo.
after the animals f{ovaries  (oocytes in; { of small {and large § of grow- fof { large oocytes x100
treatnent scresned = =y == { oocytes (oocytes in; _ | ing and cocytes | Total oocytes
4 * §for cooyte JLeft § Right x.m: nght g large (per anipal )
i , eaﬁnﬁnﬁL _fova gvary , ovar' oocytes ' ,
5.  Insulin 30 days 5 & . 12000 1070 2270 3zo 700 2970
1330 1340 2670 370 350 720 3390 -
- _ B Average: 2470 _ Averiges 710 22.3%7
45 days 5 4 1200 1080 2280 390 440 830 3110
1010 12%0 2240 410 380 790 3030
Average:; 2260 | -, Averages 810 B 26.39%
6.  DMBA 30 days 5 6 T30 680 1410 370 260 630 2040
+ 790 790 1560 350 360 710 ‘2290
Insulin 750 T80 1530 320 350 610 2200
| | Avgrago&ﬁoj » Average: 670 A 30.78%
45 days 5 4 640 660 1300 370 340 710 2010
‘ 640 650 1290 320 3% 650 1940
| Avcmozliz.SS Average: 660 34.45%




TABLE 1Y
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Yean weights {in m.gms.) of ovaries and utori in
the control and experimntal groups.

Fo. gGroups ! Interval Qvaries § Utert .
4 g(nays after (in patr)
| the treat- Mean + S.D. § wean & sS.D.*
4 _{ ment) . i |
I Control m 484 4 0.6 46,02 .4 40‘6
2. DMBA 30 2.8 3 0.346 33.2 g 2.79
45 | 2.42 4 0.46 27.78 2 2.80
. 3. Estradgol T ’
DMBA 30 4.62 & 0.6 36,68 3 4.4
.. + o - — .
Estradiol 45 5.16 & 0.45 30.6 2 6.3
5. Insulin a— — .
.. DM 30 3.14 4 0.608 36.26 3 3.66
Insulin 45 .84 3 0.82 35.4 4+ 3.68
N
* = J3tandard Deviation,
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| TABLE I11
Comparison of oocytes in the different groups

‘ Ro.g Group 1& Interval g Comparison with grercentago difference for
] Group | Interval Small oocytug Growing &
P b i

3 large oocytes

1. Control 30 days  Control 45 days  <8.49% © 6.4%
2. DEBA 30 days ~ Control 30 days {28.96% - >13.5%
3+ DMBA 30 days  DMBA 45 days  (35.6 % L <24.38%
4. DENBA 45 days Control 45 days < 50% . £ 19.46%
5. Estradiol 30 days  Estradiol 45 days  (5.3% >T7.86%
60 DMBA + y

Estradior OO davs Estradiol 30 days (4.62% <18.14%
Te DMBA + DNBA + ,

Estradiol 0 48Y8  oeraggon 45 d8ys (11.86% | »19.55%
80 iy 3 _

‘gzgia;i o1 45dsys  Estrasiol 45 days  <11.21% € 9.27%
9. Insulin 30 days Iasulin 45 days <8.5% >14.08%
10. ' | -

?ﬁguAlIn 30 days tnanltn‘ 30 days <38.99% { 5.6%%
11. DNBA + N DMBA +

Ineulin SO d8¥s oo aan 45 days  (S5.63  (14.06%
12, o ‘

At 45dsys  Insulin 45 daye 4278 <16.05%

* {= Less
® Om= More
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TABLE 1V

Comparison of ovarian and uterine weights
in the different groups.

Ro. g Group a Interval g Comparison with § Percentage difference for

Group Interval Ovarian Uterine
8 weights weights
1. Control 30 days  Control 45 days “$19.42% ®,5.78%
2. DMBA 30 daye  Control 30 days  242.15% < 27.86%
3.  DNBA 30 days  DMBA 45 days <13.574 {16.35%
4.  DNMBA 45 days . Control 45 days  <5B8.13% <42.9%
5.  Estradiol 30 days  Estradiol 45 days <6.47% >16.02%
7.  DMBA + | DMBA + » -
Estradiol 30 days Bstradiol 45 days , 7"’69% < 16.58%
8. DMBA + ; ) .
Estradiol 45 days Estradiol 495 days <6.18% {50.05%
9. Insulin 30 days  Insulin 45 days <15.49% >6.51%
gﬁal‘:n 30 days Insulin 30 days K 4T.18% £27.65%
11 DMBA + . DEBA +
tneulin 0 d8V8  yolain 45 days  >22.%% <2.37%
?ﬁﬁltn 45 days Insulin 45 days <23.51% <33.68%
* g = Less
More



DNBA Group:-
This group showed remarkable changes in the oocytio

number as well as in ovarian histology.

In the first interval the small ococytes were sbout
1840 (Table IJ. It is a mmdden depletion to abme-as.sfsﬂ from
~the control group. In the second interval the small oﬁcytu
= further decreased to 1185 a further decrease of 35.6% from the
frst 1gterval (?able | )+ fThe percentage §f second interval
16 very high when compared to fh"u eét;tfbl grcﬁp (8.5%). 8o 1t
| cén be §ud'thét tl‘iaAgftoet.uf lD’HBAV .10 co#tinutm& i’.n the second
1ntnrv§1 an- | | .

The growing and largq' oocytes were 793 during the first
interval. It shows an increase of 13.295 from the first intornl
of t;xo control group. In the sscond interval the growing and
large oocytes decreased to 600, the decrease bet'ng 24.34% from
the first interval. ﬁhei-m in the eon-_trol group thers was an
increase of growing and large oocytes to 6.4%% from the first
interval to the second ﬁtornl. And in this éroup the percentage
of growing and large oocytes to the total number of oooytes was

30.1% 4in the first interval and 33.5% in the second interval.
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Their difference between the two intervals is 3.5% vhereas it

vas only 2.6% in the control group.

‘thw of the first ama second interval
shoved lot of degenerative and patholeéieal changes (Pigs45). The
ovaries were spaller thas the conirol and it wag rraﬂ.n;nt in the
second interval.

Periovarian hyperaemia ana'duaﬁon of capillaries in the
outer cortical layer wers seen in the fii-ot interval ovarties.
00§ytc¢ of all sizes wers scen but spaces in the sub-epith¥elial
layer apparently left by degenierated small oocyt;t wers characteri-
stic (Pigs547). FPollicle degeneration was marked in both the

intervals.

In the second interval the surface epitheliuvm was cudoidal
and of ten double. Large amounts of stroma with areas ¢f lutenisation
were characteristic. The lutenised stroma was apparently derived
from degenerative follicular material. Occasionally empty rings
and pseudo follicles could de seen in the outer Jeortox lying between
the follicles and the ocorpora ;utu. (Pigssa7). Corpora lutes vas
prominent and in some ovaries an no—wmlation of old corpora lutea

seomed to be present and the limit between the adjacent corpora lutes

Th-29)
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was sometipes 11l defined. The amount of stroma )

vasg larga.v Some degenerating follicles as well as many atretic

follicles with a remnant of gona pellucida or hyalinised ovum were

\
pnﬁnt. In a few of large !’b.l.ucli- with a degenerate ovs,
lutentization appeared to be fla_.ki\ng place to form ‘corpora lutea
, _afrotiec'. |

’ - In tha‘ne‘onvd interval the ?émi;sal c;pttlgéltua e vnri
thick and dense. Ths gﬁmﬁﬁl spitholial cells soemed to be

. condensed end prominent as i immm; ovirios by other authors
(Hannah Peters, 1959‘»5 June Marchant, 1957). Histologically there

vas a ®ild involution of ¢varian cortex. Nany hyalinized scars

denoting degenerated follicles could be seen all over the cortex.

The mean weight. of the ovaries was 2.8 m.gms. in the first
interval. It is a decrease of 42.15% from the first interval of
control group (7Table II). fThe second interval ovarian weight fur-
ther decroased for sbout 13.57% from the first interval (7Table 1V),
ﬁm mean weight being 2.42 miges. It 1.0' to de noted that the per-
centage of increase of ovarian weight in the control olive oil group
froe the first interval $o the gocond interval was only 19.426. So
the effect of DMBA is seen both in the firat interval as well as in

the second interval, by the decrease in the ovarien weights. The

!
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uterine weights also decreased from the control 'group,the weights
being 33.2 m.gms. in the first interval and 27.78 in the gecond

interval. The weight decrease in the ovarfes and uteri may de

attributed to the pathological development by DNMBA in them.

4

group;

The estradiol gronf serves as the control for tﬁc study of
DMBA + Estradiol group. The total number of small oocytes in the
first interval was 2403 and 2275 in the second interval. Obviocusly
4t does x;ot show much difference when compared to the control group.
From the first interval «tt_: the second mterval ﬁo depletion of
opeytoa vas 5.3% (Tabie IVIVI ); vhich is not Qigmtzcmﬂy different
with the control group. The growing and large oocytes were 700 in
the fi{rst interval and ‘thai,'e was a 7.86% {ncrease from this in the
second {nterval. The porceﬁtaga of growing and large oocytes to
the ,total number of ooccytes indicates m increase ot 2.58 trom the

first interval to the second interval.

The ovaries of this group were more larger than the other
groups with increase of weights. There was no significant patho-
logical changes and so thers was no puch difference from the control

group. Overall the ovary was healthy with normal follicles, some-
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times onnv with bigger follicles (Fige8s9 ). Corpora lutea

were big. 3/4th of the ovary was usuaslly filled up by the corpora
lutea and sometimes the boundary between two corpora lutea was not
_ sesn. The stroma was loose and so there were lot of spsces in
between them. And the musber of atretic follicles and empty

rings was very minimal.

The weight of the me;.; shoved a -n#:;i increase to sbout
5:88 ng. in the Iit_interval agd 5.50 ng. 1& the ueénd tnterval.
The decrease of wo;gh_t in the sacé‘nd interval ny‘bc attriduted to
the diminishing e’ffc& nfthc hotmoniv with the gx;tdml Hme elapse.
6n the other h‘md uteri .ala:o‘ shoved the ;nar&ne of weight showing
the influence of thg‘ hormone but the wo!.ght increased during the
second 1ntorv§1 than the fi{rst. ;t shows indirectly the late sffect

of the horaone on the uterus,

DMBA + Bstradjiol Group;

Vhen compared with ﬁ:e former DNBA group and o-trmol group
this group dofinitely shows that estradiol protects the ovaries
fﬁ DMBA's action. Because, thfough the oaiotnogon DNBA had been
given, this group did not show much pathol-ogi‘.cal changes either by

oocytic depletion or by ovarian pathology.
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The small oocytes were sbout 2292 in the first inter-
val (‘ﬁiatogram 1 ). Hhox} compared to the estradiol group the
depletion of ococytes by DMBA in the presence of aatmdi}.ol ws
4.62%. But in the case of DHBA group the depletion from the
control group was 28.95%.' | This shows tl;at the cocytic depletion
by DMBA was almost blocked by estradiol. The second interval
small oocytes showed a decrease of 11.86% from the first interval,
wheresas 1t was 35.607% in DMBA group. So 1t i{s obvions that the
DFBA's action is conp;otel-y reduced by estradiol. The growing and
large oocytes were 5‘%3 in the first interval which is about 208 in
the total pumber of oocytes. During the second interval it
inoreased to 25.%%. It shows that the DMBA action on the growing
and large oocytes is ﬁe‘ré i{n the first fnterval when compared to
the second interval. It is t0 be noted that the increase of the
growing end large cocytes to the total oceyte 'populatz on fron the
first interval to the second interval was more in this group .thau

that of the estradiol group.

Vhen compared to the DMBA group here estradiol has decreased
the percentage of growing and large oocytes in the firat tnterval.
And the increase from the first interval to the second interval is

‘more in the presence of estradiol (Table I5. ; Histogram II ).
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The histopathology of this groﬁp did not show the
'prominent DMBA c;cti.onn when compared nth u‘ra,dtol and DMBA
groups. The germinal eptthﬁnuh was norsal 11\1:4’; the ocontrol group
in both the intervals (Fig.11 ). 'mé atrcﬂ.o‘"ta‘»‘uiclu vere minimal
and so the aub-opitl;enai'ubacea vere very tov'r. lﬁu 8&11 oocytes
were mostly healthy as 'mv the control group and almost all the
follicle types were present (Figeisd). The sx;nfua tollicles
: icko"h.rgc with all its accessory structures J;kc theea interna,
theca externa, cumulus cophorus etc. The ati!oﬁit formed dy the
atretic -rouiciee ares more in the second intoﬂ;l than in the first.
The corpora lutea were n'raj large. So there wo?; aome pathological
effect of DMBA in the pi-eaetce of e_étxidul.v Itqis very minimal
vhen compared with the effect of m‘mk alone. Itu obvious from
this to conclude that'utiadinl gives some prét;etivén 40 the ovaries
from the pathological action of DMBA. |
The mean weight of the ovaries in the ﬁﬁt interval of
—tais gionp vas 4.62 m.gns (TableIL ). 1t is a decreased weight
when compared to the weight of estradiol Igroup \ﬁaeh shows indirectly

the action of DNBA on the ovary. The decrease of the ovarian weight

of this group to the estradiol group is found to 5. 21.43% vhereas
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the same decrease detween Qo;ttﬁl and DMBA group was 42:15%.v

S0 41t is ocbvious from these percentages that the aotion of DHBA
48 affected by eetradiol at least to about 50%. In tho‘aecond
interval the ovarian veight has increased %o about 11;695, vhereas
in DMEA group thers was & decrease in the ovarian weight to about
13.68. So -1t can be conoluded that the effect of DNBA was completely
washed ocut by estradtol 1hgn the ovary was taken out in the second
interval. The uterus a§owqﬂ a Qecreased weight «when compared to
control and estradiol grougé- the difference of decrease between
estradiol and this Qroup $n the first interval was 30.5% whereas 1t
was only 27.86% &n thovaaae of control and DMBA groups. So there
was an increased action of DMBA on uterus than in control. From
this 1§ can be assumed that the action of DMBA on ovary is diverted
to uterus by estradiol. 1In the second interval the uterus weight
decreased from the firs¢ interval to sbout 16.6%, the exact mean
weight being 30.6 m.gua. The decrease was S5.78% {n the case of
control group (Table i¥ ). So even in thia second interval the

action of DMBA is more on uterus in the presence of estradiol.
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Insulin Growps
In this insulin group the number of small oocytes diéd

not show any peculiar connﬁngbthat than the control and estra-
diol groups. In the first interval, the small cocytes were 2470,
S0 tt 414 not differ much with control grmp vhich had 2590 small
oocytes {TableI-C). 7The second imterval had d-croaud. small oocytes
than the first interval vhﬁ.ah was 2260. The docrease from the
first tnterval was 8.5% which falls fa line with the control group
that had 8.43% depletion (Table Ti ).

'}me? growing anﬁ 3.6:*30 oe_;ayt:'n éa;ufing also did not show
- muoh ds'.ft-iraneo with the qontroi group. In this group the grouné-
and large oocytes wers 710 in tho: first interval and 810 1in the
second interval, the increase in the later interval being about
14.085. Vhen compared with the control group there was no diff'or-
ence in the first interval but in tho second interval the increase
of growing and large oocytes ;raa 7% more in this group. It may de
attriduted to the late aeu;m ¢of insulin to push the small oocytes

fonrdc the growing side.

The histology of the insulin group did not show much

difference fron the control group. The gersminal spithelium and 1te



29

cells wers normal. The ground cells or the granulosa ce}ln

vers found to be slightly more then the other groups. The
corpora lutes were normal and t_hgu ﬁunbor vas ﬁry minimal.

The ovary did not show any space in the sub-epithelial region or
in medulla. Very few but normal graafian follicles were seen.

Among the growing and large oocytes, follicles surroonded dy two

layers of cells wore abundant in the group.

The mean weight of th? ovaries of this group was 5.94 mg.
in the first interval. Tho second interval weight was 5.02 ig.
~which was 6.5% less than the first interval (TableTl )¢ In the
first interval the ovarian weight 1s more than the control group
vhereas in the second intmal it 18 lesser. It shows the sudden
sction of 1nmip to increase the weight of the ovaries in the
girst interval and the effect bdeing slowly docirusinc after the time

elapse.

The mean weight of tho uterus was 50.12 mg. 1n the first
interval an increase of 4 m.gu. than the control. It may be attrie
buted to tﬁe action of 1'nau11n.' In the second interval the uterus
~ weight further fncreased to 53.38 m.gm. the increase deing 6,5%

from the first interval, This second interval inoresse was 5.78%
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than the control group. S50 4t can be said that in the second
interval also there was a mild action of insulin to increase the

uterine weighta.

DMBA + Insulin Group:
'Th1§ group shows the _oocyt'ic depletion as in the case of

DEBA gfmp.. In the first ‘:Lnter‘val‘ fhe 'snjan oocytes' mumber was
1507. 1t ia} a d'oe:.-.eaoeﬁér 39% trﬁn iho' inéulia groub’n Ist interval
vh;roés' fn the control a.nd‘vm!Bg ~gronvpa the decrease was 28.96%
(T'a'bln. ). Soit shouQ t;aat the depleting action of DMBA on the
oecyt;n va'-; nore/in the presence of ingulin. In the second interval
the small oocytes were 1295. It is a decrease of 14.06% from the
firat interval. But in the camse of insulin group it was only 8.5%
vhich shows the persiasting depleting éciion of DMBA in the second
interval also. But however in the control group the deoreasing
difference {n the second interval was 35.6%. So from this it is
very clear that in the presence of insulin the DMBA's ection was
~ more concentrated in the Ist interval than in the second interval.
But whereas in the DMBA group it was distriduted in both the

{ntervals.
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There was no much dl'ffafonea between the first and thg
second interval growing and large ococytes in nunber, tho average
being 1507 in the former and 1295 in the latter. In the first
interval there vas a docécaae of growing and large oéeyt’nu to about
5.63% when compared to the insulin gfoup. This decrease is very |
less shon compared with the former DMBA and estradiol groups. From
this it 1is .obvious that the DMBA does not have any remarkable offect

on the growing and large_ poéytu in the presence of insulin.

The histplogy of the ovary d~thio group showed slight
pathological éfoct of DMBA. The germinal epithelfum was normal.
Sometimes empty rings and atrotic follicles were seen. Different
stages §f groving and large oocyte& filled the ovaries completely
(Fig. 14-). among the growing and large oocytes the antral follicles
were found to be more. Since the stroma wga not compact, there were

- number of spaces in the medullary region of the ovaries.

The ovarian mean weight in the first interval of this group
was 3.14 m.ges. vhich is a decrease of 42.155 from the imsulin
group. The second interval showed 22.3% increase in the weight -
the weight being 5.84 m.gn. It means that the DXBA's action of

deoreasing the ovarian weight is over by the first interval. Vhen
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compared to the DMBA group the weight of the ovaries is more.

It shows that insulin increases the ovarian weight in the presence
\

of DMBA some how. It is possidle that DNBA's action on the

ovaries is obstructed to some extent by the presence of insulin.

The moan weight of the utet.t wae 36.26 m.gus. in the first
interval. VWhen comparcd to thc 1mun group the weight has
Vd‘eefcned to 27.65%. So there is no much diffcrenco in the DNBA's
aoﬁ on on ovaries by the prm;ﬁm of insulin. The weight of the
ﬁtorua docro;aed to 35.4 Begms. 15 the second interval - the
docruse baing uﬁout 2.3.‘7%'_.0111&. But this decrease in the control
fami DMBA group was 5.78% ami 16.3%% reipaetively. S0 from this it

48 understood that the long run action of D¥BA on the uterus is

affected in the presence of insulin.
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Present series of exporiments were designed to see
the effect of polycyclic aromatic hydrocarbon-DMBA on the ovary
of mice and the modulation of thie eoffect Dy administration of

exogenous hormones like estrogen and insulin.

Our preliminary studies have already indicated that
ouﬁ 01l which has been used ae a vehicle for DMBA administeation
does not elicit any adverss effects on the ovaries at the given
dose level. Krarup et. é.s(’@ﬁ?) also have shown ﬁut olive
0il treated animals do not deviate in their oocytic muaber or

ovarian histology from those of untreated animals.

DMBA i & ,pétont earcinogen an_d it elicits tnnoﬁgqnoau
in organs like mamary glands, ovaries, adrenal gland, kidney,
- testea etc. DFBA needs tﬁnstomatinn before it triggers neo =
plastic transformation in the target tissues or organs. The liver
is known to take active part in this biotransformation process.
Bowever other organs and tissues e\antuntm appropriate ensyme
system also bring this kind of btofran-fomtion. The pathological
changes sesn in the ovary of mice in the present experiment should

have been bdrought adbout by DNBA or its metabolites formed locally
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in the ovary. Becauae topical appli;uti.ou_ of DMBA or the

ovary can also elicit such changes (Krarup et. al., 1969).

DNMBA given by intragastric intubation to the animals
at_fccted the small oocytes of the ovaries and reduced their
mnﬁer. The oocyte destruction was very high in the period of
30 days u. vell as in 45 days sfter the treatment. According to
Erarup {1969) in the case of DMBA painted directly on the ovary,
the oocytic depletion was limi;ted to the first four weeks after
the treatment. After this time the small oocytes were sliminated
at normal rate (Krarup, 1969). So there is less destruction of
'oooytn by oral ingestion of DEBA than by du‘:oet upplicati on
on the ovary. The growing and large oocytes seem to bde unaffected
by DMBA. Though they are found to be decreaned in the second
interval of the DEBA‘'group the po’r#enugo to the total number of
oocytes shows an increase -:l'u. 30.12% {n the firat interval and
33.62% in the second interval. Soit can be understood that the
reduction in the numbder of growing and ‘largo oocytes is defini tely

secondary to the reduction {n the numder of small oocytés. The

relative resistance of larger follicles might possidly related to
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changes in the oocyte priek to meiosis and ovulation or to
changes in follicular function with more advanced development.
It may de pertinant to that, the smaller follicles 40 not require
‘pituitary stimulation for growth ﬁpto 100 to 200 p in dismeter

~ whereas iarger follicles are dependent on vfﬂ and LH.

Concurrently with the process of germ éell elimination

" pathological changes develop in the ovaries. It has been
suggested ﬁiat the neoplagﬁc‘ development is secondary to the pre-
sature elimination of oooytes and not caused by the carcinogen
1 tael? {RKrarup, 1964). This is supported by the observation thet
‘ovarian tumour invarisbly develops following the genetic deletion
: ’of gers cells (Bussell and mmc, 1958; Murphy and Russell, 1963),
and that, among the four straine of mice spontaneons ovarian
tumours only occured in that particular strain whose ovaries were
physiologically exhausted of oocytes within the 1ife span of the

-animals (Jones and Krohn, 1961).

~

According to Pederson and Krarup (1963) thers 1s an

immediate offect on the gramilosa cells dy DNBA which accelerates
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the follicle grovwth rate. ¥hen this stimulating effect has

subsided, the remaining follicles contimme to develop noraally.

'llﬁaa ovarﬁn péthoiagy showed many atretic gramulosa cells

in DNBA group vhen e-cupam_ta the control group. Besides
degeneration of oocytes the early post treatment changes include

the appearance of empty ringe and pseudofollicles. These chara-

cteristic structures have beon noted by several authors after X-
irradiation and do‘aerlbe& as ansvular follicles (Gnﬂxi‘gtg. Mooy
- 1958; Willdam G. s;,ate. 19623 Srivastava, P.N. and Ramesha Rao, A.,
1968) . Their origin is unclear and !;ad been ascribed to {a) remnants
of small fbllicles in which the ocoytes have degenerated ov(b) differ-
entiation of embryonal cells lying dormant in the ovarian stroma
or (¢) formation from the germinal {surface) epithelium (Thung et.

al., 1956).

In the present study empty rings and pseudofollicles have not
been observed to be connected with the surface epithelium. That
ﬁuy are formed from follicles whose oocytes have degenerated is
unlikely, because oocytes in follicles which have a size comparable

to pseudofollicles (i.e. type 3 and type 4 follicles; Pedarson
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and Peters, 1968) are not vdeetroyed by MA. Their number
decroases because the pool of anan. oocytes from vhich they

are recruited is reduced (Krarup, 1969 b; Krarup et. al., 1969).
It is therefore moat likely, that empty rings and pns‘udpfcui.clon
have been formed from g‘éua belonging to ovarian stroma:. 1In the
imzature mouse ovary, follicle cells are known to }&envﬁ from
at?om cells (Peters and Peacmén; 1967) and i1t 1s possible that
esuch cells u},dtttounti&ﬁ to follicle like ;tmctufea under

these experimental condi tion where ooceytes are gbaent-‘

Diffuse lutenised tissue derived from confluent corpora
lutea and lufonisod stroma and its peripheral collection of paeudo-
follicles were found in tt;é ovaries of unim;ls trea‘t‘ed with DMBA,
| tf 1; one of the important promoplfntic chango_- not_édg It
represents the end point of the initiation phase of ovarian
tumour (Marchant, 1961; Howell J.S. st. al., 1954). The ovaries
of DMBA group auff&ed an snormous percentage of weight aecronau.
The utori Iui'ght also docreased considerably in the DMBA group
than the control growp. It is known already that eatrogen admini-

stration leads t0 the $increase of RNA and protein synthesis in
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the uterus, and there by.'inematng the weight of 1t. ASo

1t 48 possible to assume here that DMBA decrease the quantity of
estrogen in the systen. Bescause of this action there was less
REA anﬁ protein synthesis *tinoreby redueing the weight of the

uterus.

s

The results of eenﬁ?‘qi, DMBA, estradiol and DMBA +
Estradi ol groups show that estradi ol sonehov protects the ovaries
fron the DMBA's actions. !ﬂiore was no dgnifioaxgt pathological
action of DMBA in the pusémo of estradfiol by oocyte mumber or by
ovarian pathology and uterine and ovarian weights.

.

- Bzogenous estradiocl definitely intnaot§ uthl the ovarian
funotions combining with ﬂté melel of gramulosa cells. It was
evidenced by Stumpf, W.E. (1969) with the results that 3:{ estra-
410l bound strongly to the nuclei of the cells of uterus, vaginm,
and t0 the nuclei of the granulosa cells of the ovary. There are
nany evidences indicating that the exogencus estradicl sxerts a
strong inhibitory effect on the secretion of LH and FSH .(Vnnan
L. Gay st. al., 1970; Davidson J.M. gt. al., 1970; Ajika et. si.,

19725 Swerdloff and Wash, 19735 Zeinisi and Martini, 1975;



43

Filliue and Wide, 1975 and D.R, Loﬁdcnv&' R.¥. Shaw, 1978).
S0 4t 1s evident that th‘o external estradfiol given nighf have
affectpd the pituitary FSE and LE secretion. The decrease in the
estrogen level by DMBA was evidenced by the low weight vcf uterus
4in ﬁo DMBA treated animali. So DﬁBA'a action should be through
the sex hormone estrogen. :

1¢ 1.; pos;siblé that DMBA byriducing ‘strocm i!.n the gystem
stimulates the p‘it&itary searetsions F‘ﬂ. and LH which in turn
depletes the small oocytes. Dut however Marchant, J. (1961) proved
citogorically that mmﬁry factors did not involve in the initia-
tion phase of ovarian tumour (cocytic depletion) by DMBA. Her
conclusion was based on 'mé cbservation that preneoplastic changes
incl.udinc depletion of cmtu and follicles readily developed
after DMBA application in hypophysectemized animals while the
tuxfthor tusour developnent only occured in the presence of the
pituitary. So though 8§t 48 tempiing to correlate the IH and FsH
involvement in the depletion of oocytes through estrogen, it cannot
'bo. unless Marchant's oxpir&nont {8 repeated and disproved. [
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results and previous 1iterature it is possible to correlate
DMBA's action on the pvary of aepletingv the oocytes and further

development of ovarian tumour as followss

Initiation Phase : Promotion Phase
(DMBA-the initiating factor) (P4 tus tary-the promoting faetor)

1. DEBA-Decrease tho oatx‘aem
level in the ovary; parti-
cularly in the granulosa .
cell environment.

2. Depletion of cocytes and 4. Kore and more FSE and IH
pathological changes in the from pituitary.

3« Estrogen level decreasing 5. Ovarian tumour.
very much.

-

50 1t is possible that estrogen decrease by DMBA is
equalised by the exogenous estrogen given with DNBA ‘and because of
1t the depletion of oocytes by DMBA is cbstructed in the DMBA +

Estradiol groupe

. Although 4nsulin &8s not considered as a primary hormone
in tumour growth recent studies have shown that alterations in the
insulin status of the host or of the medinm tnvitro resulted in

altered growth of the tumours. Insulin was required in the culture
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pediun where the tumour system was studied inviEQo. ™is

has been reviewed by Topper (1970). Data cbtained invitro
indicated that insulin stimulated DNA synthesis and that the
wave of DNA synthesis was essential for further differentiation
of the axp;ant.. 12 insulin 4s essential for DNA synthesis
invivo, ?umour growth or tﬁmazigonenie may be influenced signi =~

ficantly by the host's 1nnu1;n status.

nonaon’and his calléaguos (Reuson, J.C. and Legros, 1970;'
Heuson, J.C. and Logros, ggvi; Heuson, J.C., Legraa and Hermann,
1972) studied the role of insulin in induction of mammary tumours
by DMBA, a8 well as the role of insulin in subsequent tumour
growth . Tnsulin was shown to stimulate DNA synthesis in DMBA 1
inducéd tumours organ culture invitro. about 90% of these carci-
nogen 1$du¢ed tumours regressed invivo after inducing dfabetes
in tumour bearing animals by alloxan treatment (Cora P. Cherry
end Gluckseann, 1971). vhen insulin was administered concomitantly
with DNBA to sprague-Dawley rats, the tumour inckdence paradoxi-
cally reduced (Rao, 1977). So vith these ideas insulin vas tried
to see its -ffeét on the oocytic depletion of the ovary. From

the results £t is understood that insulin enhanced the action of
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DMBA some how in tﬁo firast interval. It was evidenced by
the major depletion of oocytes, decrease in the ;eight of
ovaries and uteri etc. ﬁﬁt ¢n the second interval thata vere
less amount of depletion of oocytes and increase in the voights
duuﬁampnnu.Swﬂlsﬁmdmnimuucmuumn&
DMBA'e actior'a to &e first interval and in the second interval
it reduced the doplgtiou e? oocytes while inéruaeing the weights
of évarieé and uter;t. | |

Being an enaoer;natumour.the ovarian neoplass might de
.defanitoly due to a kind of ﬁornonal gabalance (Robert A. Husedby,
1965). 50 apart from these estrogen and imsulin, experiments
vith other related hormones like IH, FSH, prolaetin? progesterone
ete. will give a clear picturs of the hormonal interaetion in the
tu;aur shich will positively lead to a rational endoerine therapy

for 1t.
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SUMMARY
1. The present investigation deals with the influence

of hormones like estrogen and insulin on the prenmeoplastic changes

elicited by DMBA in the pvaries of Swiss Albino Mice.

2. Six experimental groups were set up.as follows:
1) Control Group; u)' DMBA Group; 111) Bstradiol Group;
iv) DMBA + Estradiol Group; v) Inmsulin Group; & u) DFBA +
Inqul:ln Group. "

The ovaries of them were taken in two intervals (30 and 45 days

after the treatment) anﬁl_ were studied for their cocytie number

and pathology.

S DNBA was given by intragastric intubation. Progressive

depletion of small oocytes in both the intervals was seen by the
‘effect of DHBA.BZ?me depletion was restricted to the first four
weeks af ter thie treatment vhen the D!}}A was applied directly on

the ovary (Krarup, 1969}.

4. The most important finding from our investigation is that
the ococytic depletion and the pathological changes by DMBA were

reduced by Estradiol. £0 it is suggested that DMBA's action



48

should be through suppression of estrogen level in the ovary.

5 Insulin did not gt_vg any significant results. It
nef ther significantly inoroased nor significantly decreased the

offeact of DMBA.
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1.

2.

Explanation of the
photemierographe

A section from the ovary of control group st

iaterval showing the normal ovarian structure (x 80)

£

A section from the coutiol group Ist interval

shoving the mormal and healthy small oocytes(x 640)






5« An ovarian section from the contrel greup
Tst interval showing the normal and healthy

growing oocytes (x 640)

4. A section of ovary from DMBA group Ist imterval
showing the empty rings and stretiec follicles (x 100)






S5« A magmified part of an ovarisa section from DNMBA

group ITst interval showing the empty rinmgs (x 320)

6. An overian section from DMBA group IImd imterval
showing & number of atretic follicles and empty
rings (x 100)






T. A magnified part of an ovarian section from DNBA

group IInd imterval showing the empty rings (x 320)

8. An ovarian section from Estradiol group Ist interval
showing the healthy ovariam structures (x 80)






9. A section of ovary from the Estradiol group
IInd interval showing the healthy ovariam

components (x 80)

10. A section of ovary from DMBA + Estradiol group
Ist interval showing the healthy ococytes (x 80)






11. A magnified part of the previous ovarian section
from DMBA + Estradiokl group ITad interval showing
the healthy small ococytes (x 640)

12 A section from the ovary of Imsulim group TIst
interval showing the healthy structures (x 80)



1




13. An ovarian section from the Imsulim group IIad
interval showing the healthy small cocytes (x 64)

14. A section from DMBA + Imsulin group Ist interval
showing the empty rings and atretic folliecles (x 80)
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