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SUMMARY

Rats were treated with indomsthacin (prostaglandin synthesis inhibi-
tor) on Day 5 of pregnancy then killed 2 days later. As compared
to control pregnant rats, indomethacin treatment (1 mg/100 g
body weight given S/C at 0500, 10:00 and 15:00 hr) did not
reduce the incidence of pregnancy among treated rats or the
number of implantation swellings. However, indomethacin treatment
significantly decreased (P/_ 0.01) the weight of uterine horns
and significantly reduced (P/ 0.001) the size of implantation
swellings. Aggregation of the implantation swellings was observed
near the ovarian end of the uteri of indomethacin treated rats.
Besides, a significant increase(P/_0.05) in the sites of early em-
bryonic death was observed in uteri of indomethacin treated rats.

These data may confirm the importance of prostaglandin synthesis
during early pregnancy in rats.

INTRODUCTION

Implantation of blastocyst involves a complex series of morphological and biochemical
interactions between the blastocyst and the uterus. A bunch of evidence points to the possible
involvement of prostaglandins in the implantation process. In this respect, a pre-implantation
peak of uterine PGF was observed in rats (GARG, 1981) and PGE and F were found in the
blastocysts of Day 5 pregnant rabbit (DICKMANN and SPILMAN, 1975) and in Day 13-15 preg-
nant cow (SHEMESH, MILAGUIR, AYALON and HANSEL, 1979) and are released from uterine
tissues by decidual stimuli (KENNEDY and LUKASH, 1982). Besides, PGs are considered as media-
tors of the increased endometrial vascular permeability (EVANS and KENNEDY, 1978). Inhibition
of PG synthesis following indomethacin treatment (FLOWER, 1974) delays the appearance of
the uterine vascular reponse during implantation in rats (CHRISTINE, PHILLIPS and POYSER,
1981), mice (SAKSENA, LAU and CHANG, 1976) and rabbits (HOFFMAN, DIPIETRO and McKENNA,
1978).

The present study was planned to reveal the importance of PG synthesis during early
implantation process in rats.

* Part of M.\V.Sc. Thesis presented to Alexandria Univ.
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MATERIAL and METHODS

Mature female albino rats, weighing 225-250 g, were placed with males of proven fertility.
Vaginal smears were examined each morning for the presence of spermatozoa, the first appear-
ance of which was considered Day- 1 of pregnancy. The pregnant rats were either injected
with indomethacin (Sigma chemical Co.) which is (1- [p-chorobenzayl] -5- methoxy -2- methy-
lindole -3- acetic acid) or received the vehicle. indomethacin was administered subcutaneously
to 7 female rats at 05:00, 10:00 and 15:00 (3 PM) hr Day 5 of pregnancy in 0.2 ml 0.5% tween
(Merck Schuchardt) in sterile 0.9% NaCl at dose level of 1 mg/100 g body weight (KENNEDY,
1977; EVANS and KENNEDY, 1978). Control animals (6 female rats) received an equal volume
of vehicle. Experimental rats were decapitated at about 10:00 hr on Day 7 of zregnancy.
After laparotomy, the uteri were rapidly dissected out, trimmed free from fat and then weighed
to the nearest mg. The uterine horns were pinned out with mapping pins on filter paper moisten-
ed with saline and laid on a cork board. The pins were inserted at the junction of the two
horns and at the ovarian ends. The size of esach implantation swelling was measured by using
divider and muler (graduated from 0.5 mm to 20 cm) and recorded in mm (O'GRADY and HEALD,
1969). The number of implantation swellings was counted in each uterine horn.

Detection of early embryonic death:

Uterine horns from indomethacin treated and control rats were cut longitudinally with
a fine pointed scissor, each horn was then immersed in 10% ammonium sulphide for aboul
10 min. The uteri were examined for the presence of black spots which indicates embryonic
resorption sites (KOPF, LORENZ and SALEWSKI, 1964).

RESULTS

As shown in table 1, indomethacin treatment on Day 5 of pregnancy significantly reduced
(P_/__ 0.01) the weight of the uterine horns of treated rats. However, the incidence of pregnan-
cy among the indomethacin treated rats was not significantly different from that in control
group. The total number of implantation swellings was not significantly reduced after indomsth-
acin . treatment of pregnant rats. Indomethacin treatment significantly decreased (P/ _ 0.001)
the size of implantation swellings. In three pregnant rats treated with indomethacin the implanta-
tion swellings showed a benching or crowdening manner near the ovarian end of the uteri
(incidence 50%). A significant increase (P/_ 0.05) in the number of black spots representing
sites of early embryonic death (Fig. 1) was observed in uteri of indomethacin treated rats
as compared to those of vehicle treated rats.

DISCUSSION

In the present study, indomethacin treatment of pregnatn rtats on Day 5 of pregnancy
did not affect the incidence of pregnancy or the numbar of implantation swellings as corr ared
to controls. This finding was previously reported by KENNEDY (1977) in rats and by EVANS
and KENNEDY (1978) in hamsters. In rabbits, SAKSENA and HARPER (1974) reported that indom-
ethacin treatment of donors had no effect on subsequent implantation of their blastocysts
transferred to normal recepients. Besides, in the present study, indomethacin treatment of
pregnant rats significantly reduced the weight of uterine horns of treated rats. This effect
may be subsequent to inhibition of increased endometrial permeability following indomethacin
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treatment (CASTRACANE, SAKSENA and SHAIKH, 1974; HOFFMAN, st al. 1978). The significant
reduction in the size of the implantation swellings observed in indomethacin treated rats is
consistant with the previous findings of KENNEDY (1977) and EVANS and KENNEDY (1978)
who reported that indomethacin causes decrease in size of implantation swellings, delays implan-
tation and prolong gestation periods in rats and hamsters respectively. RECENTLY, JONES, CAOQ,
ANDERSON, NORRIS and HARPER (1986) provided evidence that indomethacin causes a delay
rather than a complete inhibition of implantation in rabbits. These authors reported that blasto-
cysts from indomethacin-treated donors are depleted of PGs however, they can become repleni-
shed and then release these PGs in a recepient rabbit. In the present study, overcrowding
of implantation swellings near the ovarian end of the uterine horns was observed in 50% of
indomethacin treated pregnant rats. Similar findings were observed by KENNEDY (1977) in
rats and HOFFMAN, et al. (1978) in rabbits. The spacing of blastocysts in the uterus of the
rat is determined by myometrial activity (O'GRADY and HEALD, 1969) which is under the cont-
rol of prostaglandins (VANE and WILLIAMS, 1972; LABHSETWAR, 1974). Thus in the present
study the observed uneven distribution of implantation swellings following indomethacin treatment
may be due to inhibition of prostaglandin synthesis.

Also, in the present study it was found that the mean number of embryonic resorption
sites/rat was significantly increased in indomethacin treated rats as compared to values in
control rats which indicate that the incidence of early embryonic death was increased in indo-
methacin treated rats and this may be due to insufficient blood supply to the implanted blasto-
cysts, as a result of inhibiting prostaglandin synthesis by indomethacin. This suggestion agrees
with the previous findins of O'GRADY, CALDWELL, AULETTA and SPEROFF (1972); SAKSENA
and HARPER (1974) who found that indomethacin causes substantial fetal mortality and resorp-
tion of foeti when administered to rabbits in early days of pregnancy.

In summation, the results of the present study support the possibility that prostaglandin
synthesis during early pregnancy do have a role in the implantation process.

REFERENCES

Castracane, V.D.; Saksena, S.K. and Shaikh, A.A. (1974): Effect of IUD', prostaglandins and
indomethacin on decidual cell reaction in the rat. Prostaglandins 6: 397.

Christine, A Phillips, L. and Poyser, N.L. (1981): Studies on the involvement of prostaglandins
in the rat. J. Reprod. Fert. 62: 73-81.

Dickmann, Z. and Spilman, C.H. (1975): Prostaglandins in rabbit blastocysts Science. 190: 997-998.

Evans, C.A. and Kennedy, )J.G. (1978): The importance of prostaglandin synthesis for the initiation
of blastocyst implantation in the hamster. ). Reprod. Fert. 54: 255-261.

Flower, R.). (1974): Drugs which inhibit prostaglandin biosynthesis. pharmacol. Rev. 26: 33-67.

Garg, S.K. (1981): Uterine prostaglandins E and F levels during pregnancy in the rat. Indian.
Med. Res. 73: 637-640.

Hoffman, L.H.; Dipietro, U.L. and McKenna, T.l. (1978): Effect of indomethacin on uterine capil-
lary permeability and blastocyst development in rabbits. Prostaglandins 15: 823-829.

Jones, M.A; Cao, Z.; Anderson, W.; Norris, C. and Harper, J.K. (1986): Capillary permeability
changes inthe uteri of recipient rabbits after transfer of blastocysts from indometha-
cin-treated donors. ). Reprod. Fert. 78: 261-273.

Kennedy, T.G. (1977): Evidence for a role for prostaglandins in the initiation of blastocyst
implanttion in the rat. Biol. Reprod. 16: 286-291.

Assiut Vet.Med.l Vol. 20, No. 39, 1988.




27
S.A. GHANAM, et al

Kennedy, T.G. and Lukash, L.A. (1982): Induction of decidualization in rats by the intrauterine
~infusion of prostaglandins. Biol. Reprod. 27: 253-260.

Kopf, Rs; Lorenz, D. and Salewski, E. (1964): Der Einfluss von Thalidomid auf die fertilitiat
von Ratten in Generation seversuch uber Zwel Generationen. Nauny, Schmiedeberg's.
Arch. Exp. Path. Pharmak. 247: 121.

Labhsetwar, A.P. (1974): Prostaglandins and the reproductive cycle. Fed. Proc. 33: 61-77.

0'Grady, LP.; Caldwell, B.V; Auletta, F.). and Speroff, L. (1972): The effects of an inhibitor
of prostaglandin synthesis (indomethacin) on ovulation, pregnancy and pseudopregna-
ncy in the rabbit. Prostaglandins. 1: 97.

O'Grady, JLP. and Heald, P.T. (1969): The position and spacing of implantation sites inthe uterus
of the rat during early pregnancy. J. Reprod. Fert. 20: 407-412.

Saksena, S.K. and Harper, M.K. (1974): Prostaglandin-mediated action of intrauterine devices:
F-PGs in the uterine horns of pregnant rabbits with unilateral intrauterine devices.
Fert. Steril. 25: 121.

Saksena, S.K. Lau, LF. and Chang, M.C. (1976): Relationship between oestrogen, PGF,_ and
histamine in delayed implantation in the mouse. Acta. Endocr. 81: 801-807.

Shemesh, M Milaguir, F; Ayalon, N. and Hansel, W. (1979): Steriogenesis and prostaglandin
synthesis by cultured bovine blastocysts. J. Rerod. Fert. 56: 181-185.

Vane, LR. and Williams, K.l (1972): Prostaglandin production contributes to the contractions
of the rat isolated uterus. Br. ). Pharmac. 45: 146.

Table (1)
Effect of indomethacin on early implantation on Day 7 of pregnancy in rats

Indomethacin
It |
o R treated rats
1) Weight of uterine horns (mg). 457.5+12.9 36£|~3’;+_2[.’I.Ba
2) Proportion of pregnant rats 5/6 6/7

3) Total number of implantation

% o
swellings in both uteri. g Ban Mg 80
ot ¢ 5 -
4) Size o m:plantatnon swellings in S e sk Bogl
both uteri (mm). — —
5) Number of embryonic resorption 3.4+ 0.51 Sike 1 GBC

sites in both uteri.

- Values are mean + S.E.M.
- Values are significantly different from control at: a (P/_ 0.01), b: (P/_0.001), c: (P/_0.05).

(t-test).
o Qvercrowding of implantation swellings near the ovarian end of the uterine homns was

observed in 3 animals.
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Fig. (1)
Embryonic resorption sites (black spots) in uterine horn of
indomethacin treated rat on day 7 of pregnancy showed by
immersing the open uteri in 10% amm. sulphide for 10 min.







