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SUM M ARY

The purpose of the study is to find out whether 
treatment with clomiphene citrate (CC) alters the 
luteal progesterone (P) production pattern. Five 
female patients with unovulatory infertility under 
treatment with 100 mg CC taken on days 2-6 of the 
cycle, were assigned to the study. Blood samples 
were drawn at 20 minute intervals from 8.00 to 17.00 
hrs, seven days after ovulation to assess P and 
luteinizing hormone levels. P concentrations showed 
wide fluctuation during the sampling period. Mean P 
concentration was significantly higher in the morning 
than in the afternoon (p<0.05). As a conclusion, the 
diurnal pattern of P production is not disturbed by 
treatment with CC.
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IN TR O D U C TIO N

Clomiphene citrate (CC) has been in widespread 
clinical use since 1960 for treating unovulatory 
infertility (1) and its efficacy is well accepted (2). It 
has both oestrogenic agonist and antagonist 
properties, but in vivo it has predominantly anti- 
oestrogenic effects on the endometrium, cervix and 
vagina (3,4). In clinical practice CC is given in the 
first half of the cycle, but only 51% of the oral dose is 
excreted after five days, and radioactivity from 
labelled CC appears in the faeces for up to six weeks 
after administration. Thus CC in low concentrations 
can still be present in the body during the luteal 
phase (5,6).

Although CC has been used to treat luteal defects 
(7), there is experimental (8,9); and clinical (10,11) 
evidence that it can cause luteal phase deficiency 
and luteinised unruptured follicle syndrome (12). Ho 
Yuen (13) demonstrated that CC induced dose-de
pendent inhibition of progesterone (P) production in 
human granulosa cells harvested from pre-ovulatory 
follicles.
CC increases the frequency of LH pulses from the 
pituitary gland (14,6); but its effect on P pulsatility is 
unknown. Syrop and Hammond (15) demonstrated a 
diurnal variation in mid-luteal P secretion in normal

women, but pointed out that "whether the same is 
true in patients receiving clomiphene citrate therapy 
remains unknown". We therefore studied the effect of 
CC on the production of mid-luteal LH and P.

M A TER IA LS  A N D  M ETH O D S

We studied five women with unovulatory infertility 
who were undergoing standard treatment with CC 
100 mg daily on days 2-6 of the cycle. The study was 
approved by the local ethical committee and each 
subject gave informed consent. Each woman 
underwent follicular monitoring by ultrasound from 
the ninth day of her cycle to confirm ovulation, and 
pre-ovulatory follicular diameters were measured. 
Seven days after ovulation the woman was admitted 
to hospital for the day. Peripheral venous blood 
samples were obtained at 20 min intervals between 
08.00 and 17.00 hrs, using an indwelling venous 
cannula. Blood samples were allowed to clot and the 
serum was separated and frozen at -20 °C until 
assayed for LH and P by radio-immunoassay. 
Reagents were supplied by Diagnostic Products 
Corporation (Los Angeles, CA). LH and P assays 
have a detection limit of approximately 2 mlU/ml and 
0.05 mg/ml respectively.

R E S U LTS

Mean concentrations of LH and P and mean follicular 
diameter on the day before ovulation are given in 
Table I for each subject. Subject A, who had two 
mature pre-ovulatory follicles, had higher mean LH 
and mean P levels. All subjects had satisfactory P 
values although mean LH values were low. 
Fluctuation of P over the clinical sampling period is 
shown in Table I. The pattern of serum P and LH 
values is shown graphically in Figure 1. In general, 
morning values are higher, then decline to lower 
levels in the afternoon. The difference between 
morning and afternoon levels is significant on 
multivariate regression analysis (F = 10.45; d.f. 21 & 
5; p < 0.05).

D ISC U SSIO N

This study is the first to investigate the diurnal pattern 
of P secretion in women treated with CC. It has
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shown that CC does not abolish the diurnal variation 
in P secretion seen in the normal luteal phase (15). 
The wide variation in P levels in a single subject is si
milar to the variation occurring in normal women. 
Normal luteal function appears to be dependent on 
adequate follicular development. Inadequate pre
ovulatory follicular development may be a common 
pathophysiological mechanism for luteal phase

deficiency (16). Several studies have reported 
decreased’ gonadotropin concentration in the 
follicular phase of normal women who had decreased 
luteal P secretion (17,18), suggesting that pre
ovulatory follicular development is a principal 
determinant of corpus luteum function. It has also 
been postulated that luteal phase deficiency could 
occur from an inadequate LH surge (16).
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Fig. 1 : The pattern of serum P and LH values
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Work by Alila and Hansel (19), corroborated by 
others, indicates that granulosa cells have different 
LH receptors from those on theca cells. These 
receptors are occupied and not internalised. 
Luteinised granulosa cells have a fixed life-span of 
ten days, during which they are the major source of 
luteal P. Theca cells contain LH receptors that remain 
sensitive to LH pulses throughout the 14 day luteal 
span: they reach their maximum number by days 5-8

and by day 12 are responsible for most of the P pro
duction which is now pulsatile. In the mid-luteal phase 
there is a correlation between LH pulses and P. LH 
pulses decrease from the mid-cycle to the end of the 
luteal phase, probably in relation to decreased GnRH 
stimulation due to inhibition at the hypothalamus by 
oestrogen and P. In our study we did not detect a 
relationship between LH pulses and P.

Table I : Variations in serum progesterone concentration 

Preovulatory Progesterone
Follicular Mean Mean Mean Variation

Subject Diameter Mean (am) (pm) over 9h over 9h*
(cm) LH (& range)

A 2
1.7

5.7 42.2 38.9 40.6
(27-48.5)

53.0 %

B 2.3 3.4 28.7 21.3 25.1
(18-46)

111.5 %

C 1.7 1.4 30.0 32.9 31.5
(21.5-42.5)

66.7 %

D 2.4 4.0 16.5 14.3 15.0
(0.5-24)

156.0%

E 2.0 2.7 20.6 12.8 16.7
(10-29)

113.0%

LH - Luteinising hormone P - Progesterone
All values of LH and P are serum concentrations in mg/ml. 
* Range over 9h divided by the mean P value over 9h.
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