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SUMMARY

The effects of PGF2alpha and its synthesis inhibitor indomethacin on corpora-
luteal (CL) functions were studied in adult pseudopregnant rats. The CL functions
were assessed by studying the duration of pseudopregnancy and histological changes
in the ovary.

Administration of PGF2alpha (4 mg/kg BW) significantly (P <:0.001) shortened
the duration of pseudopregnancy. Histological examination of ovaries revealed
regressed CL..

Administration of indomethacin, on the other hand, significantly (P <:0.001)
prolonged the duration of pseudopregnancy. Histological examination of ovaries
revealed large and well formed CL, the diameters of which were significantly
(P <:0.05) increased.

Administration of indomethacin and PGF2~.1phasimultaneously, however, keeps
the duration of pseudopregnancy within normal limit. Further, the shortening in
the duration of pseudopregnancy by PGF2 alpha alone was completely reversed by
exogenous administration of progesterone.

Since PGF2 alpha shortens and indomethacin (an inhibitor of PGF2alpha
synthesis) prolongs the duration of pseudopregnancy, it is concluded that PGF2 alpha
acts as a luteolytic agent in rats. The mechanism of luteolysis is most likely to be
due to decrease plasma progesterone level. An estimation of blood progesterone level
after administration of PGF2alpha to pseudopregnant rats is therefore, suggested.

INTRODUCTION

There are evidences that mammalian uterus produces some substances which
are involved in the regulation of corporaluteal (CL) functions. Attempts were made
by several investigators to isolate and identify substanceS with little success. However,
Short et al. (1963) (citcd by Deanesly and Perry, 1965) postulated that a substance
'luteolysin' secreted by the uterus responsible for termination of CL functions.
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Pharriss et al. (1970) indicated that such luteolytic substance could be a polar fatty
acid calIed prostaglandin (PG). If PG is involved in the mechanism of luteal reg-
ression, it is reasonable to assum: that administration of indom~thacin, an
inhibitor of PG synthesis will prolong the life span of CL and thereby maintain
its functions.

The present study has therefore, been undertaken to demonstrate (a) possible
luteolytic effect of prostaglandin Fa alpha (PGF2 alpha) (b) effect of indomethacin on
life span of CL (c) indomethacin and PGF2 alpha and (d) PGFa alpha and proges-
terone on CL functions.

MATERIALS AND METHODS

The experiments were carried out on aduLtfemale virgin rats of Long Evans
Norweigianstrain. The animals were maintained under natural Lightand dark schedule.
They were fed with grams and water ad libitum. VaginaLsmears were examined'daily
between 9-30-10.30 A. M. Animals that exhibited four day regular oestrous cycle
for two consecutivecycleswere onLyincluded in this study.

Drugs
The following drugs were used :
(I) Reserpine (SerpasiL), ClBA, Basle, Switzerland
(2) PGFa alpha
(3) Indomethacin (Merck, Sharp & Dohme, U.S.A.)
(4) Progesterone (Bonz & Sohn Gmbh, Boeblingen, Germany),

Reserpine was available in ampoules containing I mg/mt. Solution of PGFa alpha
waS made in 95 per cent ethanol at a concentration of I mg/ml as the sodium salt. This
was prepared by first making a soLution of sodium carbonate containing 0.2 mg/ml
in normaL saline (for convenience, 20 mg of anhydrous sodium carbonate was weighed
and dissolved to 100 mI). For each milligram of prostaglandin, 0.1 mLof 95 per cent
ethanol waS added. Then 0.9 mLof the sodium carbonate soLution was measured for

each miLligram of prostagLandin and this solution was then rapidLy mixed with the
alcoholic prostaglandin solution. The finaL PH was adjusted to 6.5. Suspension of in-
domethacin was made in normal saline containing 0.25 per cent carboxymethylcelluLose

Groupingof animals and their treatments:

The animalswere dividedinto four groups and receivedthe following treatments:

Group-I: Rats received PGF2 alpha (4mg/kg BW) alone.

Group-II: Rats received indomethacin (LmgjkgBW) alone.
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Group-III: Rats receivedindomethacin and PGF2 alpha together in doses as
in group I and II.

Group-IV: Rats received PGF2 alpha (as in Gr.l) and progesterone (2.5mg/kg
BW) together.

The animals received the drugs subcutaneously once daily for 4-6 days starting
from fifth day of pseudopregnancy. Control animals received appropriate vehicle.

Induction of Pseudopregnancy:

The evidence of functioning CL was assessed by (a) studying the duration of pseud-
opregnancy and (b) histological changes in the ovary. Pseudopregnancy was in-
duced by a single subcutaneous injection reserpine (l mg/kg BW) on the first day of
dioestrus. The duration of pSeuopregnancy waS calculated from the Ist day Qf dioestrus
to the appearence of nucleated epithelial cel1sin the smearS. After administration
of drugs, vaginal smears examination was continued until the next cycle started which
was evidenced by the appearance of nucleated epithelial cel1s in the smears. On the
day of oestrus, the animals were sacrificed and some of the ovaries were taken

out, cleaned and fixed in 10 per cent form'din for histology.

Histology :

Serial sections of ovaries were cut at 5 (.Lthickness. Every 10th secton was
mounted and stained with eosin and haematoxylin. Three sections per ovary were
examined for the number and diameter of CL. Three largest CL were selected and
their longitudinal and transverse diameters right angle to each other were taken with
the help of an ocular micrometer eye piece and the mean of the two diameters were
recorded.

RESULTS

Administration of PGF2 alpha (4 mg/kg) to pseudopregnant rats caused a reduc-
tion in the duration of pseudopregnancy. The mean duration of pSeudopregnancy in
the control and PGF2 alpha treated rats were 12.83 :I: 0.31 and 7.6 :f: 0.33 days
respectively (Table-I) and (Fig. I). This difference was highly significant (P <:0.001). His-
tological examination of ovaries of PGF2 alpha treated rats revealed few degenerated
CL. Administration of indomethain (Img/kg) BW) causcd a prolongation in the dura-
tion of pseudopregnancy. The mean duration of pseudopregnancy in the control and
indomethacin treated rats were 12.85:1: 0.36 and 18.66:1: 0.5 days respectively (Table-I
and Fig. I). This increase was highly significant (P <:0.001). Histological examination
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of ovaries revealed that the number of CL was reduced but the diameter was

significantly (P <:0.05) increased after treatment with indomethacin (Fig.4). The mean
diameter of CL in the control (Fig.3) and indomethacin (Fig.4) treated ovaries were
553.2:r 41.32and 653.2:r 12.8(L respectively.

Simultaneous administration of both indomethacin (Imgjkg BW) and PGFz

alpha (4mgjkg BW) caused a reduction in the duration of pseudopregnancy (Table-II.)
The mean duration of pseudopregnancy in indomethacin treated control group was
18.66 :!: 0.5 days and in the group that received both indomethacin and PGF2 alpha
together was 11.0 :r 0.33 days. This reduction in the length of pseudopregnancy was
highly significant (P <0.001).

The effect of PGFz alpha .on the duration of pseudopregnancy was reversed
by exogenous administration of progesternone. Simultaneous adminstration of PGF2
alpha (4mgjkg BW) and progesterone(2.5 mgjkg BW) caused an increased in the lenghth
of pseudopregnancy (Table-II). The mean duration of pseudopregnancy in the PGF2
alpha treated control group was 7.6 :r 0.32 days and in the group that received both
PGFz alpha and progesterone together was 12.2 :r 0.33 days. This increase was highly
significant (P <0.001).

Table-I. Effectsof PGF. alpha and indomethacin on duration of pseudopre-
nancy.

Treatment

Vehicle

(control)

PGFz alpha
(4mg j kgW)

Vehicle
(control)

Indomethacin

(1mgjkg BW)

*** P <:0.001 in a test of significance of difference from control
SE= standard error
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DISCUSSION

In the present study, a single subcutaneous injection of reserpine (J mg/kg BW)
on the first day of dioestrus produced pseudopregnancy in 100 per cent animal as
previously observed by others (Barraclough & Swayer, 1959). Daily administration
ofPGF2 alpha (4 mg/kg BW) beginning from the fifth day ofpseudoprenancy (Chatterjee,
1972)significantly shortened the duration of pseudopregnancy terminating CL functions.
This indicates that PGF2alpha acts as luteolytic agent in rats. This is supported by
the fact that administration of indomethacin (Img/kg BW), an inihibitor of PGF2alpha
synthesis (Vane, 1971) significantly prolonged the duration of pseudopregnancy and
thus indicating the maintenance of CL functions. This observation strongly supports
the luteolytic effect of PGF2alpha. Horton et al. (I 973) demonstrated that administra-
tion of indomethacin to cyclic mice increases the length of dioestrous phase of oestrous

cycle. They also o~rved that when indomethacin was incorporated into a slow release
~>.'~. .

Table-II :',--Effects of indomethacin and PG F2 alpha and progesterone on dura-
tion of pseudopregnancy.

Treatment No. of rats
Mean duration of
pseudopregnancy
(Days) :!::S.E.

Indomethacin

1mg/kg BW
(control)

8 18.66:1:0.5

Indomethacin

(Img/kg BW)
+PGF2 alpha
(4mg/kg BW)

8 11.0:!:0.33...

PGF2 alpha
4 mg/kg BW
(control)

PGF2alpha
(4mg/kg BW)
+ Progesterone
(2.5mg/kg BW)

8 7.6%0.32

8 t2.2:1:0.33...

".p <0.001 in a test of significancediffencesfrom control.
S.E=Standar error.
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preparation and placed in the lumen of guineapig uterus, the length of oestrous cycle
was also prolonged. The CL in these animals were large. O'Grady at et al. (\972) also
observed prolongation in the duration of pSeudopregnancy in rabbits after systemic
administration of indomethacin. These observations further support the observations
of the present study where indomethacin also caused a prolongation in the duration of
pseudopregnancy as well as an enlargement in the size of the CL.These results strengt-
hen the concept that PGF2 alpha is a luteolytic agent responsible for the regulation of
CL functions.

The luteotytic effect of PGF.alpha is believed to be due to lack of circulating

VEHICLE PGF!} Rlpha. '.. VEHICLEIndomefhacin

:,.,"'",. ~ "e.,.",: l>i1f,f~~';':~ht>;:jc"""#<,, i. .

'Fif'l, EfY'ec! Of' P&F.2..9pna- ana' /ndol7?ellla-cm ol7dv~alion qt».
~J'etldo/regnancy in fa/S'o

;

lndo- IndomethacilJ
methacin +PGF2Alpha

PGF2 PGF2Alpha
alpha +Progesteron

Fig-2. Effect of PGF2 alpha+Indomethacin and PGF. alpha+Progesterone
on the duration of Pesudopregnancy in Rats.
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Fig. 3 Control ovary showing smaller CL.

Magnification 3SX.

Fig. 4 Indomethacin trated ovary showing lage CL.
Ma4fnification 38X.
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progesterone. The results of the present study strongly support this fact where simul-
taneous administration of PGF2alpha and progesterone, the normal duration of pseud-
pregnancy was maintaincd. This indicates that PGF2 alpha shortens the duration of
pseudopregnancy due to lack of progesterone and thus supports Chaterjee (1972).
McCracken et al. (1970) reported that infusion of PGF2alpha into sheep with ovarian
autotransplant caused a sharp fall in progesterone secretion.

The mechanism by which PGF2alpha causes the CL to prevent secretion
of progesterone is not clearly understood. Previously it was thought that PGF2alpha
acts directly by restricting ovarian blood supply (Pharriss et aI, 1970). But recent
studies suggest that the role of PGF2alpha in inducing regression may be due to
inhibition of the effect of LH on cyclic AMP in luteal ce11(Thomas et aI, 1978).
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