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APPEND!X 1

FINAL REPORT OF THE SHORT-TERM RESEARCH PROJECT

Title: "Kajian Tentang Kemungkinan Pengaruh Inhibitor
Enzim Penukar Angiotensin ke atas Ovulasi”

ACE inhibitors are often recommended as the drug of
choice to ameliorate essential hypertension. Since the
presence of renin-angiotemsin system in the gonadotrophs
and the preovulatory fol]écle might have a link in
ovulatory process, our study has been directed to
investigate the possible impact of ACE inhibitor, if any,
at the pituitary-ovarian system.

Experimental research schedule and the findings as
presented in the conference and also published are as
follows:

Strictly 4-day cyclic rats were subjected to surgical
hemi-spaying on day 1 of the cycle, distributed into four
gfoups and treated with either captopri]_(ACE inhibitor),
captorpirl with prolactin, captopril with progesterone or
the vehicle alone. On the following day 1 of the cycle
examination of the fallopian tubes and the ovaries of the
animals revealed that 70% of the captopril-treated animals
failed to ovulate but maintained compensatory_ovarian
hypertrophy (40.9 + 3.00 Vs 32.4 * 2.6 mg). The remaining

30% of the same group of animals although showed the sign

of ovulation and compensatory ovarian enlargement (41.8 +



2.2 Vs 32.4 + 2.6 mg), yet.the number of eggs ovulated
were found to be extremely low in count (1.6 + 0.1 Vs 12.3
+ 0.4).

Conversely, the groups of. animals which had either
prolactin or progesterone concurrently with captopril
showed conspensatory changes in terms of ovulation and
ovarian hypertrophy as documented in the vehicle-treated
controls. While angiotensin helps in the synthesis and
release of prolactin and the progesterone-primed
preovulatory environment:of the follicle is prolactin
dependent; our findings of captopril-induced failure of
compensatory ovulation in hemispayed rats suggest that
angiotensin converting enzyme inhibitor possibly generates
a lesion on the prolactin-progesterone system, an

essential system to initiate ovulation.

* Presented at the 11th Scientific Meeting of MSPP held
at Langkawi on May 26 - 28, 1995 (Abstract attached).

* Published in Biomed. Res. 6:129-133; 1995 (reprint
© attached).
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Does captopril interrupt compensatory ovarian changes in

hemispayed rats?

R. Chatterjee, S.S.J.Mohsin and A.Chatterjee!

2

Department of Pharmacology and Department of Physiology‘,School of Medical Sciences,
Universiti Sains Malaysia, 16150 Kubang Kerian, Kelantan, Malaysia.
¢
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Abstract

Angiotensin 2 is shown to be linked
undertaken to investigate whether captop
ovarian changes following hemispaying i

Strictly 4-day cyclic rats were subjec
four groups and treated with captopril alone,
and the vehicle alone. On the
a comparable degree of hypertrophy of th
ovarian changes yet the number of eggs ovu
treatment of captopril and either of prolactin or pro
- treated controls.

The results suggest
anovulation in hemispayed rats.

n rats.

Introduction

enin-angiotensin
(1,2,3) and the
Jeasing profile of

The existence of intrinsic T
system in the gonadotrophs
prolactin synthesising and re
angiotensin 2 (4,5) are well . documented.
Since LH receptor binding is mﬂugnced by
prolactin (6,7), the preovulatory envgronment
of prolactin within the follicle may influence
the process of ovulation (8). A 1arg® number

following day 1, 70% of th

with pituitary synthesis and release of prolactin and ovulation. Study was
ril, an angiotensin converting enzyme blocker, could modulate compensatory

ted to surgical hemispaying on day 1 (estrus) of the cycle, distributed into
captopril concurrently with prolactin, captopril along with progesterone
e captopril-tfeated group failed to ovulate but maintained
e surviving ovary. The remaining 30% animals showed compensatory
lated were significantly low in count. Animals which received combined
gesterone presented compensatory values as observed in the vehicle

that captopril possibly generates a lesion on prolactin-progesterone system which leads to

of in vitro and in vivo experimental findings
now suggest that progesterone plays a key role
in spontaneous ovulation (9,10,11,12).

The high concentration of angiotensin 2 in
the preovulatory follicle (15,16) with its
possible link in progesterone formation (17)
may contribute to a role of angiotensin2 in the
ovulatory process (18). However, failure of
saralasin, an angiotensin 2 antagonist, to block
spontaneous ovulation argued against the role
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for intraovarian angiotensin 2 in ovulation
19).

Unilateral spaying triggers compensatory
ovarian hypertrophy and ovulation through
increased secretion of gonadotropin (20,21).
Present experiments were designed to evaluate
whether captopril, an angiotensin. converting
enzyme inhibitor, modulates ovarian changes
following hemispaying.

Materials and Methods

Animals

Laboratory-bred sexually mature Wistar rats
of 170 - 180 g were housed at 22°C with
light on for 12 h per day. The animals had
free access to food and water. Animals that
had shown at least three consecutive 4-day
cycles were chosen for study.

Experimental protocol

Surgical hemispaying was performed under
light ether anesthesia via a flank incision
between 09:00 and 11:00 h on day 1 (estrus)
of the cycle. Animals were then equally
distributed into four groups. Animals qf
group | received freshly prepared captopril
(SQ 14,225., donated by Bristol-Myers
Squibb, Pharmaceutical Res. Inst., N,I.,
U.S.A.) injections(sc) in saline (0.2ml) at
08:00 and 16:00 h on days 3 and 4 of t;lxe
cycle. The dose was 5.0 mg/kg/day. Amm] s
of group 2 had similar captopril schedule plus
a concomitant injection(sc) Of prolactin 1:
saline (1.0 mg in 0.2 ml) at: 16:00 h on c]ayal
(proestrus) of the cycle. Group 3 amn:j z
received captopril on days 3 and 4 an(1 ;
concomitant injection(sc) of progesten:mef tt;e
mg in 0.2 ml) at 09:00 h op day l?icle °
cycle. Animals of group 4 acted as ve 1
treated controls. On the following df;“)f/.1 -
vaginal smears were examined t0 c(;'(i)ﬁcéd.
vaginal cyclicity. Animals werethia T ol
At autopsy, fallopian tubes of B ining
were carefully seperated from the r

ovaries, flushed with 0.9% X
dissecting microscope and the €885

were counted after adding 0.5 ml of 1%
hyaluronidase in the flushings. Ovaries were
freed from their adhering tissues and weighed
on a torsion balance.

Statistical analysis

All data were expressed as sample means +
SEM and analysed by Student’s t test. A
value of P < 0.05 was considered significant.

Results and Discussion

Results as presented in Table 1 show that
captopril treatment on days 3 and 4 in the
hemispayed cyclic rats caused anovulation in
70% of the test animals. The remaining 30%
rats though ovulated yet the egg count was
1.60 + 0.10 against the compensated control
value for 12.30 + 0.36. However, compensa-
tory hypertrophy of the remaining ovary in the
captopril - treated rats (41.80 + 2.20 vs 43.20
+ 2.12) obviously suggests normal ovarian
growth response to augmented gonadortropin
stimulation. Angiotensin 2 is reported to be
involved in granulosa lutein cell progesterone
production (17) and also concerned with the
formation and release of the pituitary prolactin
(4,5), the hormone that participates in preovu-
latory intrafollicular rise in progesterone (22).
Several lines of evidence also suggest that
intrafollicular progesterone affects follicular
rupture by influencing prostaglandin biochem-
istry (23), because a positive association
between the levels of progesterone and
prostaglandin F,a in the ovarian tissue always
exists (24). Therefore, to clarify whether
captopril mediates its antiovulatory profile by
direct attenuation of intraovarian progesterone
formation or through attenuated synthesis and
release of prolactin, the hormone that is
needed for LH-receptor.” coupling (6,7),
surgically-manipulated hemispayed rats wére

subjected to concomitant treatment of captopril*

concurrently with either prolactin or
pogesterone (Table 1). Both the groups of
rats, however, reacted and showed compensa-
tory ovulation and ovarian hypertrophy of the

o s o e
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surviving ovary as documented in controls
(Table 1). The reversal of antiovulatory
profile of captopril by prolactin here does not
support the concept of direct involvement of
intraovarian angiotensin 2 in follicular rupture
(18). Nocturnal hyperprolactinemia as evident
. during preovulatory phase in normal ovulatory
women (25).is claimed to be essential to
maintain LH-stimulated progesterone produc-
tion (22). Moreover, administration of bro-
mocriptine (that blocks prolactin secretion) to
normal cyclic women results in diminished
progesterone production (26,27). It is there-
fore possible that captopril-generated lesion at
prolactin-progesterone system may be the
reason for ovulation failure in hemispayed,
rats.
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-;— DOES CAPTOPRIL INTERRUPT COMPENSATORY OVARIAN
= CHANGES IN HEMISPAYED RATS"

*R, Chatterjee, S.S.J. Mohsin and A. Chatterjee+
Department of Pharmacology and Department of Physiology+,
School of Medical Sciences, Universiti Sains Malaysia

o 16150 Kubang Kerian, Kelantan, Malaysia.

_ . Angiotensin 2 is shown to be linked with pituitary synthesis and release of prolactin
~ and ovulation [1,2]. Study was undertaken to investigate whether captopril, an
angiotensin converting enzyme blocker, could modulate compensatory ovarian
. changes following hemispaying in rats.
Strictly 4-day cyclic rats were subjected to surgical hemispaying on day 1 (estrus) of
© the cycle, distributed into four groups and treated with captopril alone, captopril-
. concurrently with prolactin, captopril along with progesterone and the vehicle alone.
On the following day 1, 70% of the captopril-treated group failed to ovulate but
& maintained a comparable degree of hypertrophy of the surviving ovary. The remaining
25+ 30% animals showed compensatory ovarian changes yet the number of eggs ovulated
Zeo. were significantly low in count. Animals which received combined treatment of
%% captopril and either of parolactin or progesterone presented compensatory values as
5% observed in the vehicle-treated controls. :
ser Lhe results suggest that captopril possibly generates a lesion on prolactin-progesteron
%% System which leads to anovulation in hemispayed rats.

:; References:
%2 1. Canonico & McLeod (1986). Endocrinology, 118:233-238.
% 2. Kuo et al (1991). J. Reprod F ert, 82:469-474.

2 ~* The author acknowledges the research grant provxded by Universiti Sains Malaysia, Penang, that has
- resulted in this article.
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