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Effect of oral contraceptives on sebum excretion rate

R J PYE, GAY MEYRICK, M J PYE, J L BURTON

British Medicalyoturtnal, 1977, 2, 1581-1582

Summary

Oral contraceptives containing a high dose of oestrogen
reduce the sebum excretion rate (SER) and improve acne

vulgaris, but more progestogenic preparations may
exacerbate acne. The effect on the SER of several oral
contraceptives with varying progestogenic potencies was

studied in 81 women. The predominantly progestogenic
pills (Eugynon 30, Gynovlar) produced no significant
change in SER, whereas the rate in women taking a more

oestrogenic pill (Minovlar) was significantly reduced
compared with the rate in controls.
Progestogens therefore do not exacerbate acne by

inducing seborrhoea, but in the doses we studied they
nullified the inhibitory effect of oestrogens on the seba-
ceous glands. Acne-prone women who require an oral
contraceptive should be given a predominantly oestro-
genic preparation.

Introduction

Sebaceous glands are androgen dependent, and large doses of
oestrogen decrease their activity.' Early studies using oral
contraceptives with a high dose of oestrogen showed an improve-
ment in acne2 and a fall in sebum excretion rate (SER).3' These
preparations are no longer recommended because of the in-
creased risk of thromboembolism, and since 1969 the oestrogen
content of most oral contraceptives has been 50 1cg or less. A
further change has occurred in the composition of some of these
combined pills with the introduction of the potent 19-nortestos-
terone derivative, norgestrel.

Recent clinical studies5 6 have shown that some of these newer
oral contraceptives may exacerbate acne or even provoke it
in previously unaffected patients. We therefore studied the effect
of eight currently prescribed oral contraceptives on SER.

Subjects and methods

Eighty-one women aged 17-44 were studied. They were all attend-
ing the dermatology clinic for warts or other localised dermatoses such
as nail dystrophy and had been taking a combined contraceptive pill
for at least three months. The constituents of the various contraceptive
pills and the numbers of women taking them are shown in table I.

The SER was measured by the gravimetric absorbent paper method
as modified by Cunliffe and Shuster.' The results obtained were

expressed as a percentage of the normal range for women of the same

age, to within five years, using values obtained from 88 controls who
were receiving no medication.
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TABLE I-Composition of oral contraceptives and numbers of women taking
them

Oral No of
contraceptive patients Oestrogen Progestogen

Microgynon 30 \ 19 Ethinyloestradiol 30 jg D-norgestrel 150 pg
Ovranette J Ethinyloestradiol 30 pg D-norgestrel 150 jg
Eugynon 30 23 Ethinyloestradiol 30 pg D-norgestrel 250 pg
Ovran 50 5 Ethinyloestradiol 50 pg D-norgestrel 250 pg
Minovlar 13 Ethinyloestradiol 50 pg Norethisterone acetate 1 mg
Gynovlar 9 Ethinyloestradiol 50 pg Norethisterone acetate 3 mg
Minilyn 7 Ethinyloestradiol 50 pg Lynoestrenol 2-5 mg
Ovulen 50 5 Ethinyloestradiol 50 jg Ethynodiol diacetate 1 mg

Results

The mean SER for each preparation, expressed as a percentage of
the value for age-matched controls, is shown in table II. Microgynon
and Ovranette have identical formulations, and patients taking these
pills were therefore included in one group. Patients taking Minovlar
had a significant reduction in SER (P=0 001), while those taking
Eugynon 30 and Gynovlar had an increased SER compared with
controls, though this increase was not statistically significant. Other
preparations showed intermediate results.

TABLE iI-SER expressed as percentage of control values in patients taking
oral contraceptives

No of Mean ( SE) SER Significance of difference
patients ( of normal) from normal (P)

Eugynon 30 23 110 10 NS
Gynovlar 9 108 16 NS
Ovranette 191242NMicrogynon 30 19 102 12 NS
Minilyn 7 78 16 NS
Ovran 50 5 70 r 15 NS
Ovulen 50 5 67 16 NS
Minovlar 13 66 7 0-001

It was difficult to compare directly the effects of these different
oral contraceptives because, although ethinyloestradiol was the
oestrogen in all these preparations, four different progestogens were
studied.

Minovlar and Gynovlar differ only in the dose of their progestogen,
norethisterone acetate. Table III shows that patients taking Minovlar
had a significantly lower SER than those taking Gynovlar, which
contains more progestogen (P 0-02). Ovran and Eugynon 30 differ
only in their dose of oestrogen, and the patients taking Ovran, which
contains more oestrogen, had a lower SER than those taking Eugynon,
although this difference did not quite reach statistical significance
because of the small numbers of subjects in this group.

TABLE III-Comiparison of the effects of oral contraceptives with the same
oestrogen but different progestogen content and of those with the same
progestogen but different oestrogen content

Oestrogen Mean (- SE) SER
(Ethinyloestradiol) Progestogen (+> of normal)

Conmpounids with differetnt progestrogenz conitent
Norethisterone

acetate
Minovlar 50 pg 1 mg 66 ± 7
Gynovlar 50 mg 3 mg 108 ± 16

Compounids with different oestrogen content
Norgestrel

Ovran 50 50 pg 250 pg 70 ± 15
Eugynon 30 30 pg 250 jg 110 ± 10
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Discussion

The effect of the natural hormone progesterone on the seba-
ceous glands is controversial. Early workers noted that pro-
gesterone caused an increase in the size of the sebaceous gland
in the rat,8 9 but others did not confirm this.'0 There are similar
conflicting data in man. 11-13

Synthetic progestogens not only have progestogenic effects
but also a range ofother activities. In rats norgestrel and norethis-
terone acetate have androgenic actions, while lynoestrenol
and ethynodiol diacetate have both androgenic and oestrogenic
activity.'4
Large doses of oestrogen suppress sebaceous gland activity

and improve acne. Ethinyloestradiol in doses as low as 60 ,ug day
reduces the SER."15We have shown that 50 Hg ethinyloestradiol
together with 1 mg norethisterone acetate (Minovlar) can also
reduce SER significantly. This reduction is not seen, however,
if the dose of norethisterone acetate is increased to 3 mg
(Gynovlar). Clearly the progestogen modifies the effect of the
oestrogen.

Administration of oestrogen together with androgen produces
more complicated results. Although there is some antagonism,
the androgen seems to be a more potent stimulus.' Men who were
given a relatively large dose of ethinyloestradiol (1 mg day)
developed considerable sebaceous gland suppression, but this
effect could be completely reversed by the concomitant adminis-
tration of a very small dose of oral methyltestosterone (5 mg day).'
Our data suggest that in normal women the androgenic effects
of 3 mg norethisterone acetate will negate the suppressive effects
of 50 Hg ethinyloestradiol.

Oral contraceptives may modify the hormonal status of an
individual in several ways. A recent study16 of patients taking
Ovran 50, Eugynon 50, and Gynovlar 21 showed an increase in
serum testosterone, a twofold increase in serum dihydrotestos-
terone, and a decrease in serum oestradiol concentrations.
The urinary excretion of unconjugated androgens also increased.
The authors suggested that since the patients were not virilised
despite increased levels of circulating "tissue-available" andro-
gens, the effect on androgen-responsive tissues must have been
blocked. Our data would support this idea, as the SER did not
increase significantly in patients taking Gynovlar and those
taking Ovran 50 had a low normal rate.
We have been unable to show any significant increase in SER

in patients taking the more progestogenic pills such as Eugynon
30, and the exacerbations of acne reported in these patients may

be due to other factors. Premenstrual exacerbations of acne in
women not taking the pill are thought to be a progestational
effect unrelated to sebaceous gland activity.'7 The diameter of
the pilosebaceous orifice is at its smallest between the 16th and
20th day of the cycle."8 There is an increased resistance to sebum
outflow, and it is this that may lead to an exacerbation of acne a
few days later. Patients taking the combined pill have a progesta-
tional effect throughout the cycle. If the sebaceous gland is not
suppressed by the oestrogen present in the pill then a progesto-
gen-induced change in duct diameter may be responsible for
exacerbations of acne.
We conclude that acne-prone subjects requiring an oral

contraceptive should, if possible, be given a pill, such as Minov-
lar, in which the oestrogenic effect is predominant.

We thank the Medical Research Council and the Wellcome Trust
for financial help, and the Bristol dermatologists for allowing us to
study their patients.

References

Strauss, J S, Kligman, A M, and Pochi, P E, Journal of Investigative
Dermatology, 1962, 39, 139.

2 Palitz, L L, Archives of Dermatology, 1962, 86, 237.
3 Strauss, J S, and Pochi, P E,Journal of the American Medical Association,

1964, 190, 815.
Pochi, P E, and Strauss, J S, Archives of Dermatology, 1967, 95, 47.

5 Barranco, V P, and Jones, D D, Southern Medical Journal, 1974, 67, 703.
6 Kirk, J, Medical3Journal of Australia, 1971, 2, 390.
7 Cunliffe, W J, and Shuster, S, British Journal of Dernmatology, 1969, 81,

697.
8 Haskin, D, Lasher, N, and Rothman, S J, Journal of Investigative Derma-

tology, 1953, 20, 207.
9 Lasher, N, Lorincz, A L, and Rothman, S, Journal of Investigative

Dermatology, 1954, 22, 25.
"Ebling, F J, British3Journal of Dermatology, 1961, 73, 65.

Smith, J G, Archives of Dermatology, 1959, 80, 663.
12 Jarrett, A, British Journal of Dermatology, 1959, 71, 102.
1 Strauss, J S, and Kligman, A M, Journal of Investigative Dermatology,

1961, 36, 309.
14 Edgren, R A, et al, Journal of Reproduction and Fertility, 1968, Suppl 5, 13.
15 Pochi, P E, and Strauss, J S, Archives of Dermatology, 1973, 108, 210.
16 Kjeld, J M, Puah, C M, and Joplin, G F, British Medical3Journal, 1976

4, 1354.
17 Cunliffe, W J, and Cotterill, J A, The Acnes. London, Saunders, 1975.
18 Williams, M, and Cunliffe, W J, Lancet, 1973, 2, 1055.

(Accepted 5 October 1977)

SHORT REPORTS

Effect of amniocentesis on fetal
breathing movements

The measurement of fetal breathing movements (FBM) in high-risk
pregnancies holds promise as an index of fetal well being.' 2 Before
FBM can be used clinically it is essential to understand the factors
affecting this phenomenon. In a current study FBM are recorded
serially in high-risk pregnancies, and in many of these patients
amniocentesis is performed to estimate pulmonary maturity. We have
reviewed our data to determine the effect, if any, of amniocentesis on
the incidence of FBM.

Method and results

FBM were observed using a linear array real time B-scan instrument
(ADR, Model 2130) with a 3-5 MHz transducer. Observations were made
with the patient in a semirecumbent position between 0900 and 1500.
Patients were discouraged from smoking for at least one hour before the
examination. Mineral oil was applied to the abdomen, and the transducer
adjusted so that a longitudinal scan of the fetus was obtained. The fetus

was then observed for a minimum of 30 minutes. FBM were defined as
convergent thoracic wall movements in conjunction with abdominal excur-
sion. Apnoea was defined as the absence of FBM for six seconds or longer.
The periods of FBM were measured by stopwatch and the incidence of
FBM (%OFB) calculated as the percentage of observation time that FBM
were present.

Daily observations of FBM were made before and after amniocentesis in
24 patients with high-risk pregnancies. The gestational age at the time of
amniocentesis ranged from 31 to 41 weeks. A clear specimen of amniotic
fluid was obtained from all patients after a single attempt. The volume of
amniotic fluid did not exceed 20 ml. There were no instances of suspected
fetal trauma, and the patients received no additional medication before or
after the procedure. A retrospective review of these data was made to deter-
mine the effect, if any, of amniocentesis on FBM.
The mean incidence of FBM ranged from 59-5 to 66± 11 % for the

three consecutive days before amniocentesis (see figure). Those differences
were not significant. In 20 of 24 patients (833 0O) there was a fall in the
incidence of FBM one day after amniocentesis, in three (13%/) no change,
and in one (4 1 0O) an increase. The mean incidence of FBM was significantly
lower on the first (19 5±SE of mean 5%°'; P<0 001) and second days
(24 ±8 %O; P <0-05) after amniocentesis. The incidence of FBM observed on
the third and fourth days after amniocentesis were not significantly different
from the value observed immediately before the procedure.

In three patients FBM were observed for 30 minutes before, during, and
for 30 minutes immediately after amniocentesis. No change in the incidence
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