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ABSTRACT

The present study was carried out to investigate the effect of aspirin on the female
reproductive organs in albino rats. (21) mature female albino rats (150-170gm) were
divided into three groups: 1% group which treated as negative control group, it was
drenched only 0.2 ml of PBS.2™ group was drenched with Aspirin(10 mg/Kg of B.W
once daily for 14 days).3™ group was drenched with Aspirin (20 mg/Kg B.W once
daily for 14 days). Our results showed that 2nd group and 31 group demonstrated
significantly decrease (P < 0.05) in the values of plasma LH compared with control
group. In values of plasma FSH hormone, the 2" and 3" groups showed significantly
decreased (P < 0.05) in the relation with the control group. On the other hand, the
microscopic examination of the histopathological sections of uteri of all the treated
and control groups showed that the ond group demonstrated mild hyperplasia and
degeneration in the epithelial cells which lining the uterus and there is few numbers of
uteri glands. Also marked hyperplasia and vacuolation of the epithelial cells which
lines the uterus. In 3™ group, the histopathological examination of uteri elucidates
profuse proliferation and irregular hyperplasia of smooth muscles in the wall of
uterus, there is high infiltration of inflammatory cells and there is congestion of blood
vessels. Also there is marked vacuolation of uterine epithelial cells and fewer and
smaller uterine glands than the 2nd group and 1* (control) group. In ovaries of 2nd
group showed markedly few follicular growth wave characterized by primary,
secondary follicles and there is congestion and thrombi in the ovarian stroma. Also
presence of large corpus luteum. But the histopathological changes in the ovaries of

31 group animals showed more severity than ond group animals in which there are
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primary and secondary follicles with severe congestion and hemorrhage, also there is
high numbers of corpus luteum. 1% (control) group was showed normal histological
feature of uteri and ovaries. We conclude from the present study that different doses
of aspirin can cause histopathological effects and hormonal disturbances in FSH and

LH hormones.

INTRODUCTION

Aspirin (acetyl salicylic acid ,ASA)has been used as one of the most famous
,cheep, easily available and widely used non steroid anti-inflammatory drug useful as
an analgesic to relief minor aches and pains(1,2). It has also an anti-platelets effect
which in long time and low dose can prevent heart attacks and thrombus formation in
hyper-coaguable states e.g. cancer. On the other hand, it has a side effect, due to its

anti-coagulant properties, that increased bleeding in menstruating women (3).

Aspirin (non-steroidal, consistently inhibit ovulation in all mammalian species
investigated), likely due to the inhibition of cyclooxygenase 2(COX-2) because COX-
2inhibition, has major effects on ovulation, fertilization and implantation (4). And on
the reproductive system, however, there are several reports in Women indicating that

the use of aspirin before pregnancy associated with decrease risk of ectopic pregnancy

().

Low-dose of aspirin may improve ovarian responsiveness, uterine and ovarian
blood flow velocity, and implantation and pregnancy rates in patients undergoing I[IVF
(6). Also, low-dose aspirin (100 mg/day)may improve uterine perfusion in women
with unexplained infertility and impaired uterine blood flow (7).In women, it has been
reported that, treatment of young women with aspirin to treat inflammatory joint
disease, induces luteinized ruptured follicle syndrome (LUF) (8).Moreover, aspirin or
NSAIDs are associated with the recurrent development of this syndrome in young
women receiving treatment with those drugs to treat ankylosing spondilytis and
rheumatoid arthritis, and normal ovulation can be resumed in these patients

following drug withdrawal (9).
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MATERIAL AND METHODS

Animals and their care:

(21) Of female albino rats (150-170) gm. were obtained from animal house of Vet.
Med. College of AL-Qadisiya University and prior to use were acclimatized for 7
days 12 hr. light/ dark cycle. The animals were housed in plastic cages in an air-
conditioned room with temperature maintained at 25+ 2°C.Rats were given sterile
food pellets and water ad libitum. All rats were randomized in to three groups of 7
rats each one and were treated as below for (30 days):

1- First group (1*): which treated as negative control group, it was drenched only 0.2
ml of PBS.

2- Second group (2"%): It was drenched with Aspirin (10mg/Kg B.W once daily for
30 days).

3- Third group (3"): It was drenched with Aspirin (20 mg/Kg B.W once daily for 30
days).

Chemicals:

Aspirin: this drug was obtained from the market. (400mg) of Aspirin powder
(molecular weight 180.157g/mol,Sigma-Aldrich,USA) prepare by dissolving with
(100) ml of 4% carboxymethyl cellulose to prepare the stock solution of Aspirin (10).
Blood collection:

Blood collection was done at 30 days of experiment via the abdominal vein. The
collected bloods were collected in test tube with anticoagulants that allowed
coagulating for 15 min in refrigerator. Serum was separated from coagulated blood
samples by centrifugation at 3000 rpm for 15 min, and then kept in the frozen at -20°C
until using to estimate LH and FSH hormones.

Estimation of FSH and LH:

FSH and LH hormones were estimated according to radioimmuno- assay (RIA)
method by using kit instructions (11).

Histopathology:

After (30) days, the animals were sacrificed by the inspiration of chloroform in the
Colton swab put in closed container. Specimens were taken from the uteri and ovaries
and the tissues were kept in 10% formaldehyde solution for fixation ,and then

processed routinely by using the histokinette (SLEE medical/Germany).Tissue
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sections were embedded in paraffin wax, and sectioned by rotary microtome and all
sections were stained with hematoxylin and eosin stain(12).
Statistical analysis

All the grouped data were statistically read by SPSS program, Version 17software
(2010).Testing methods including one way ANOVA for comparisons among groups
followed by least significant differences (LSD) test for comparison between two
groups. P values of p<0.05 were considered to record statistical significance, all data

were expressed as mean =+ standard error (SE) (13).

RESULTS

A-Hormonal estimation:

Our results showed that 2™ group and 31 group demonstrated significantly
decrease (P < 0.05) in the values of plasma FSH (1.33+0.07) and (0.91%0.08)
respectively compared with control group as in table (1). In the values of plasma LH

hormone, the 2™ and 3™ groups showed significantly decreased (P < 0.05)

(1.05+0.03) and (0.98+0.04) respectively in the relation with the control, as in table

(D.
Table (1): Effect of Aspirin on FSH and LH hormones in studied groups.

FSH hormone LH hormone
Groups mlv/ml mlv/ml
1* group 1.68+0.09 1.36+0.07
a a
2" group 1.13+0.07 1.05+0.03
b b
3" group 0.91+0.08 0.98+0.04
b C

-Results expressed as mean+ S.E

-Different letters refer to significant differentiations between groups at (P<0.05).

-Similar letters refer to no significant differentiations between groups at (P<0.05).
-1 group: control group.

-2 group: first treatment group gavages with Aspirin at a dose 10 mg/Kg of B.W.

-3 group: second treatment group gavages with Aspirin at a dose 20 mg/Kg of B.W.
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B-Histopathological changes:

1- Uteri:

In the 2™ group, the uteri sections showed mild hyperplasia, degeneration and
vacuolation of the epithelial cells which lining the uterus and there is few numbers of
uteri glands as in fig. (2) & (3), the uterine glands showed fewer numbers and small in
size as in fig. (4).

In the other hand: the 3™ group, uteri showed profuse proliferation and irregular
smooth muscle hyperplasia in the wall of uterus, there is high infiltration of
inflammatory cells and there is congestion of blood vessels as in fig. (5). Also there is
Marked vacuolation of epithelial cells which lining the uterine tissue as in fig. (6).

The uteri of control group animals showed no histological changes, there is
normal epithelial cells which lining uterus with profuse and mature uterine glands as

in fig. (1).

2- Ovaries:
In the 2™ group, there is few follicular growth wave characterized by primary,

secondary and there is congestion and thrombi in the ovarian stroma as in fig. (9).

Also presence of large corpus luteum as in fig. (10).

On the other hand, the ovarian histological sections of 31 group animals showed
similar changes for 2nd group, there is little follicular growth characterized by primary
and secondary with severe congestion and hemorrhage larger than 2™ group, also

there is high numbers of corpus luteum as in fig. (11) & (12).

The ovarian histological sections of control group animals showed no or
undetectable histopathological changes, there is normal follicular growth wave
characterized by presence of graffian follicle, secondary and primary follicles as in

fig. (7) & (8).
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Fig. (1): 1" group is a control uterus: There is normal epithelial cells which
lining uterus (red arrows), profuse and mature uteri glands in the uterine wall
(green arrow). 40XH&E.
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Fig. (2): 2" group uterus: There is Mild hyperplasia (red arrows) and

degeneration in the epithelial cells which lining the uterus (blue arrows) and
there is few numbers of uteri glands (green arrows).10XH&E.
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Fig. (3): 2" group uterus: Higher magnification marked hyperplasia (red
arrows) and vacuolation of epithelial cells which lining uterus (thin
arrows).40XH&E.
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Fig. (4): 2" group uterus: There is degeneration (blue arrow) of epithelial

cells which lining uterus. The uterine glands showed fewer numbers and
small in size (thin arrows). 10XH&E.
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Fig. (5): 3" group uterus: There is profuse proliferation and
irregular smooth muscle hyperplasia in the wall of uterus (thin
green arrow), there is high infiltration of inflammatory cells
(yellow arrow) and there is congestion of blood vessels (blue
arrow). 10XH&E.

Fig. (6): 3" group uterus: Higher magnification, Marked
vacuolation of epithelial cells which lining uterus, and infiltration of
inflammatory cells (yellow arrows). 40XH&E.
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Fig. (7):

1 group is a control ovary:
There is normal

ovarian strcma
characterized by low follicular growwih
wave only secondary follicle ((r=d

arrow) with large corpus luteun=a

(vellow arrow). 4 X H&LE.
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There is graffian follicle (red arrow)
which characterized by theca interz:ia

(blue aArrow) and theca exterma

(green arrow) surrounding the ov=

(black arrow). 40x H&EE.
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Fig 9 ™ gronp ovary:. There 15 [ew follitular mowth wa\rei
characterizal by prumarcy (yvellow amvows), seondary (vel arvewd aid
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Fig (10): 27 group ovary: Higher magnificanon, there qn-;
prunary (vellow arrow), and secondary follicles fred arrow) amd
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Fig. (11): 3" group ovary: There is few follicular growth
characterized by primary (red arrow), secondary (yellow arrows)
with severe congestion (blue arrows) and hemorrhage with ovarian
stroma (black arrows) also there is high numbers of corpus luteum
(green arrows). 4XH&E.

=

secondary (yellow arrow) and primary follicles (red arrow) and
congestion of blood vessles (blue arrow). 10X H&E.
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DISCUSSION

Aspirin is widely used drugs in the world in patients with a wide range of
therapeutic uses for the treatment of inflammatory joint diseases, prevention of
thrombosis and many other causes for its anti-inflammatory analgesic antipyretic and
antiplatelet effects (14), and on the reproductive system (15).

Hormonal changes:

Our results showed that 3™ group animal, appeared a significant decrease (p<0.05)
in the valves of FSH and LH compared with control group. The cause of these results
due to the effect of high doses of aspirin (20mg/kg B.W), in which Aspirin will
increase inhibin A levels by increase PGF2a which prevents luteulysis and
maintenance of corporal leutea and then increase negative feedback mechanism on
hypothalamus and pituitary gland and then decrease FSH and LH levels, this evidence
was provided by (16) who provided that aspirin administration persistently keep down
luteolysis via blocking of prostaglandin f2a by high level of progesterone hormone.

Also (17) provided that inhibin A will decrease the bioactive FSH blood level and
precluded follicular evolve in monkeys.

Histopathological changes:
A-Ovaries:
1-3" group:

Our present result of the histopathological lesions in the ovaries of 3™ group rats
showed few follicular growth wave, the cause of these results due to the long-term
administration of aspirin in which decrease blood levels of FSH and LH which inhibit
folliculogenesis, the effect of Aspirin either by inhibit inhibin hormone will reduce
FSH and LH blood levels or by maintenance of corpora lutea and prevent luteolysis
and increase progesterone will cause finally decrease FSH and LH blood levels.

Also our result in ovaries showed circulatory disturbances characterized by severe
congestion and hemorrhage in the ovarian stroma, these changes occurred due to the
vascular properties of Aspirin. Aspirin can inhibit cyclogenase enzyme, thus it
prevents conversion of arachidonic acid into thromboxane A2, Finally
vasoconstriction and platelets aggregation may be eschewed. This result agreed with
(18) who showed that Aspirin may be inhibiting cyclooxygenase and then inhibit

thromboxane A2.
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2- 2" group:

Our present findings of ovaries 2™ group rats showed somewhat similar results of
histopathological lesions in the ovaries of 31 group rats due to the long-term
administration of Aspirin (for 30 days), these results agreed with (19), who showed
the oral administration of drug acetyl salicylic acid (ASA, Aspirin) caused significant
histopathological variation in female reproductive system in rat (ovaries and uteri).
B-Uteri:

1-3"! group:

Our present result of the histopathological lesions in the ovaries of 31 group rats
showed vacuolation of epithelial cells which lining the uterus, the reason of these
results was the toxic effect of long-term Aspirin on these cells, Also our results
showed few numbers of the uterine glands, so Aspirin can cause decrease in FSH and
LH levels and also it cause prevent luteolysis and then increase progesterone and
decrease estrogenic level constrains the development of uterine gland.

These findings were consistent with the results of previous studies (20), which
showed that during the luteal phase, progesterone reduces the number of oestrogen
receptors and overgrows the activity of 17-B hydroxyl steroid dehydrogenase enzyme
which facilitate the conversion of estradiol to estrone and finally inhibit the biological
effect of estradiol on the endometrium.

Our results in the uteri of 3 group showed presence of inflammatory response
characterized by profuse proliferation and irregular smooth muscles hyperplasia and
infiltration of inflammatory cells. The reason of these results due to the degenerative
changes of Aspirin in the endometrium, the degeneration and damage within the
uterine wall will stimulates the phagocytic cells like neutrophils and macrophage for
clearing the cellular debris and degenerated cells. This evidence can agreed with (19),
who indicate that Aspirin can cause degenerative changes in endometrium.

Eventually, our results of this group (3™ group) elucidate that there is congestion
of the blood vessels in the uterine wall, the reason of these results indicate the effect
of long-term aspirin in which decrease the level of PGF2a which responsible for
vasodilation, also Aspirin can cause inhibition of cyclooxygenase enzyme and finally
impairment of thromboxane A2 conversion then vasoconstriction and platelets

aggregation will be avoided. These results agreed with (21, 22).
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2-2"" group:

The histological examination of 2" group uteri showed slighter changes due to the
animals of this group received fewer dose of Aspirin (10 mg/kg B.W) for 30 days.
These results indicate that there is hyperplasia of epithelial cells of uterus due to the
degenerative effect of Aspirin in which the intact cells divided and proliferate to
compensate the reduction in the cell number. Also there are other histopathological
changes such few numbers of uterine glands but these changes with less severity than

31 group due to the little dose of aspirin.

G A Jlgadl o Cnuad) cre AlliE £ jad A pa gl 5 Aol Al pal) il ity
gland) ()3 ol B g g

GOl ) S Juls Kk VU v FERTR L é‘;)ﬂug@—’*

Gl yad) casnalalle Apalsl) dmala ¢ liwY) (ada A0S *
G d) caalalle dpnalsl) dadls cg;‘)L:\..d\ lall A0S *

-

AdAl)
£ platin) (e Aatll A5 sa sell s Lamastl 5 Fana sl i) e (g patll Al Al 5y 5o
bzl 3 ) s il Ll Glead) e o paud dilida

Crand Cum 26(170-150) Co L) 35l cm 5) 55 ¢ Al eliad) 13 jall G (e (21) paiins

G0 da 0.2 2o ym) Al s lape e panae€ o2 (A1 151 e panall galne 3 (M1 U pde < s
Gomaly e 5 Can Al Alelaall e gann ¢(p 52 30 205 & ol 8 % Ak Jilaial) 51l laal
Ce a3 A3 Alalaall de sana s (Los 30 830l e o Bas) 55 e pmsall (555 e paS/pile 10 S _)
(L2 30 83al Liasa 8an) 53 e ) (5 5 (0 p3S/pade 20 38 1) GVl

A 0305580 o8 3 (P < 0.05) L sima i) s ol 20 5 2081 e pmnal) o) sl Ll

Al e sanall e 33 il jall G el (g 5e ) sell a3 G B lanudl de sane pe 4 lEe e 3N
oanidll AT dea (e 3kl de sene e 4 aall (P < 0.05) Lsine Lialédi) o jelal 431EN

O ekl ¢ 3 lasdl de gana s dadlaal) pualaall maead ala B Lpail) G sl plaliall (5 el

AL dac ] a5 ¢ an ) Gladi Al 4 jledall UDIAY 8 (S e gy e a5 < jedal 40 de sanal)
il pandl) ¢ RN e ganall & aa e ) A ledall LA 8 i g ¢ dpan 1) 203d) (e
AtV LAl ~ L)) elilin elulall CMlanll alitia je it iy y 36 ISE Hedal ala 30 o sl
il 5 sl dan 1 223l daan 5l 4 ledall LRI s gala el GlIXS 4 ganl) Ao oS i) Ll clllia
Lnon sed A ge el Ll de sanall (ailie B Ll (3kll) (Y1 de send) 5 4 e sanall (10

224



Bas.J.Vet.Res.Vol.15.No.2,2016. IST Impact Factor:3.461

3a s X el (g3 A A5 lia) lia g Al 5 4 60 il e 2 ga g el A sala b geay
Oe b L < yels AN e ganall il gon (e 8 dpaail) Ay yall ol puadll Ly | S jial s
3 dlac 3 ga 5 GllAS 5 ¢ oyl lia) ae Al 5 4 8 iy o Lo S A5 e ganall ) gaa
ala ¥ 8 Ll dpai 3 ) a0yl (5 kamadl) (Y1 de ganall Ul a6 jiiall sl e

A A el i i G Sy apae DU AR & el ) Al Al ) e aldiod | aiaall 5
Sl oall Gl el ) sa el 5 (2ol () se sedl (B Axse 8 ) jhaual

RERERENCES

1-Klassen,C.D.(2001).Casarett and Doulls. Toxicology. The Basic science of
poison.6"™ Ed, the McGraw-Hill Companies.Inc. New york.

2-Gociong,Z.(2003).The real dimension of analgesic activity of Aspirin. Thrombosis
Research 110(5-6)361-4.

3-Adegoke,0.(1994).Effect of indomethacin and Aspirin on pregnancy in rat
.nig.Med.Practioner,17:66-68.

4-Gaytan,A.G. (2006).Non-steroidal anti-inflammatory drugs (NSAIDs) and
ovulation :Lesson from morphology. Histopathologically.

5-Boyer.J;Rachou.E;Germain.E;Fernandez.H; costs.J; Pouly.J .Land
Jopspira.N.(2000). Risk factors for extrauterine pregnancy in women using an
intrauterine device. Fertil Steril.; 74(5):899-908.

6-Rubinstein,M.; Marazzi, A.and Polack de-Fried, E.(1999).Low-dose aspirin
treatment improve ovarian responsiveness, uterine and ovarian blood flow
velocity, implantation and pregnancy in patients undergoing in vitro
fertilization a prospective, randomized, double-blind placebo - controlled
assay. Fertile Steril.;71(5): 825-9.

7-Kuo,H.C; Hsu,C. C;Wang, S.T& Hung ,K.E.(1997).Aspirin improves Uterine
blood flow in the peri-implantation period.J. Formos.Med. Assoc.; 96(4): 253-
257.

8-Akil, M.; Amos, R.S.& Stewart, P.(1996). Infertility and sometimes be associated
with NSAIDs consumption. Br J Rheumatol1996;35(1): 76-78.

9-Smith, G.; Roberts, R.; Hall, C.and Nuki, G.(1996).Reversible ovulatory failure
associated with the development of Luteinized un ruptured follicles in women
with inflammatory arthritis taking NSAIDs. Br J Rheumatol; 35(5): 458-462.

10-Wang, Z.;Hasegawa, J.;Wang, X.;Matsuda, K.; Tokuda,T.; and Miura,T.(2011).

Protective effects of ginger against aspirin-induced gastric ulcers in rats.
Yonago Acta medica.,54:11-19.

225



Bas.J.Vet.Res.Vol.15.No.2,2016. IST Impact Factor:3.461

11-Berga,S.L. and Daniels, T. L. (1991). Use of laboratory in disorder of reproductive
neuroendocrinology.J.Clin.Immunossay,14:23-38.

12-Luna , L.G. (1968). Processing of tissue ,histologic staining methods of the
aimedforces institute of pathology .3rdEd .McGraw Hill book comp .London
,New York , Toronto ,Sydney.pp:12 — 31.

13-Leech,N.L.;Barrett,K.C. and Morgan,G.A.(2011).IBM SPSS for intermediate
statistics.4™ ed. Taylor and Francis Group.LLC.USA.

14-Blanco-F.J.;Guitian-R;Moreno-J;de-Toro-F.J and aldo-F.(1999).Effect of anti-
inflammatory drugs on Cox-1 and Cox-2.activity in human articular
chondrocytes.J.Rheumatol,;6(6):1366-73.

15-Boyer-J;Rachou-E; Germain-E; Fernandez-H; Costs-J;Pouly-J.L; and Jopspira-N.
(2000).Risk factors for extrauterine pregnancy in women using an intrauterine
device.Fertil.Steril.;74(5):899-908.

16- Al-Janabi, A.S; A-lzohyri, A.M.and Al-Rubayai, F.K.(2005). Pharma-cological
effects of low- dose of aspirin on Corpus Luteum functions in mature cycling
female mice. Institute of the Embryo Research and Infertility
treatment; 10(suppl 2):150-162.

17-Pocock G.; Richards C.D.;and de Burgh Daly M.(1999).Human physiology, the
basis of Medicine. Oxford University Press, Hormonal regulation of the
female Reproductive tract;P:499.

18-Vegad J.L.(2007).A Textbook of General Veterinary pathology. 2" Ed.
International Book Distributing Co.India.PP:116.

19-Shrivastava V.K.;Raghuwanishi A.K.; Shrivastava R.&Jain N.(2012).The effect
of Aspirin on  Reproductive  Organs Of Female  Albino
Rats.IJPSR.Vo0l.3(8):2644-2647.

20-Lessy B.A.Killaman A.P.and Metzger D.A.(1988). Immunohistochemical
analysis of human uterine estrogen and progesterone receptors throughout the
menstrual cycle. J.Clin Endocr Metab;69:334-40.

21-Tibbotts T.A.;Couneely O.M.O. and Malley B.W.(1999).Progesterone via its
receptors antagonize, The pro-inflammatory drugs on platelets function and

systemic hemostasis.J.Clin Pharmacol;35(Suppl 3):209-19.

22-Schafer A.L.(1995).Effects of non steroidal anti-inflammatory drugs on platelets
function and systemic hemostasis. J.Clin Pharmacol;35(Suppl 3):209-19.

226



