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Oral contraceptive steroids are most
effective as a method of temporary con-
traception. Their effects on various meta-
bolic processes in the body are being cur-
rently evaluated to prove their safety,
especially after long term administration.
Sex differences in the prevalence of athe-
rosclerosis before the age of fifty suggest-
ed the influence of gonadal steroids in this
condition, presumably through changes
in plasma lipid components. The field of
study received added impetus with deve-
lopments in analytical techniques, espe-
cially in relation to identification and esti-
mation of different types of lipo-proteins.

The present study relates to the effects
of two types of oral contraceptive steroids
on plasma lipid component in a group of
healthy Indian women.

Material and Methods

A total of 45 women between 15-40
years of age attending gynaecological out-
patient department of Nehru Hospital,
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Chandigarh, were selected for the study.
Special attention was paid to exalude any
contraindications for medication like
diabetes, hypertension, chronic renal or
liver disease. Fifteen subjects were plac-
ed according to medication given in each
of the following groups for three conse-
cutive cycles.

Group A.

Lynestrenol, 1 mgm. with mestranol 0.1
mgm. (Noracycline 1 mg), one tablet
daily from 5th to 27th day in each cycle.

Group B.

Megesterol acetate, 4 mgm with ethinyl
oestradiol, 0.05 mgm (Voldys), one tablet
daily from 5th to 26th day in each cycle.

Group C.

Megesterol acetate 0.05 mgm. daily con-
tinuously for three months.

Fasting heparinised blood samples were
collected on 23rd to 26th day of a control
cycle before starting medication and sub-
sequently in each of three consecutive
cycles during medication between 23rd—
26th day. Thus each subject served as her
own control,

(i) Total plasma lipids (Bragdon,
1960). (ii) Total plasma cholesterol (Abel
et al., 1952). (ii) Beta lipo-protein cho-
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lesterol (Kumar et al., 1963). (iv) Total
phospholipids (extraction by method of
King and estimation by method of Taus-
sky & Shorr 1953). (v) Total lipo-proteins
and percentage of lipo-proteins alpha and
beta.

Observations
Table I shows that in the group using
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ing Megesterol Acetate in any of the pa-
rameters studied during the three months
of medication (Table IIT).

Discussion

The effects of the three types of oral
contraceptive schedules on the major
components of plasma lipids were studied
for three consecutive cycles in fifteen

Noracyclin mean values for total lipids, selected subjects each. A significant
TABLE I
Effect of Noracycline on Plasma Lipids
Parameters Control 1st cycle 2nd cycle 3rd cycle
Total lipids 4506 + 50.27 4497 + 33.05 4733 = 2917 4701 * 3745
mg.% (289-535) (395-525) (420-525) (440-521)
—Phospholipids 160.8 + 24.98 159.8 + 13.42 159.8 = 10.63 1628 + 10.68
mg.% (136-216) (143-190) (149-177) (145-183)
—Cholesterol 136 + 991 1374 = 783 1385 *+ 466 1344 = 634
mg.% (120-157) (120-146) (128-148) (122-144)
—beta-lipo-pro- 1002 =+ 15.06 102 + 14.74 1048 = 713 1009 = 98
tein cholesterol (77-128) (80-128) (94-118) (89-118)
mg.%
—Lipo-proteins
%
alpha 281 + 714 20.1 X 648 20 *+ 572 224 *+ 6.71
(15-38) (8-29) (10-29) (10-31)
beta 719 + 714 799 + 648 80 x 5.72, 776 = 671
(71-92) (71-90) (69-90)

(62-85) ~

phospholipids, cholesterol and beta lipo-
protein—cholesterol did not show any
change during the cycles observed as com-
pared to values in control cycle. The lipo-
protein fractions show a significant change
(P 0.05) in that there is a rise in beta
lipo-proteins with a corresponding dec-
line in alpha lipo-proteins. This change
is noticed in the first cycle with medica-
tion and values continued at same level
in subsequent cycles.

No significant changes were seen in
the group using Voldys in total lipids or
lipid fractions studied during the three
cycles of medication (Table II).

No changes were seen in the group us-

change was found only in the group tak-
ing Lynestrenol (19-norsteroid com-
pound) with 0.1 mgm. of mestranol where
the beta lipo-proteins showed a rise with
a corresponding decline in alpha lipo-
proteins even during the first cycle of ad-
ministration. No changes were demons-
trable in total lipids or cholesterol levels
probably because of the small doses of
constituents used in these formulation.
The reports in literature appear confus-
ing and contradictory because of the ex-
treme variations in doses, types of drugs
and schedule and periods of administra-
tion. The changes in the alpha and beta
lipo-proteins observed with Lynestrenol
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TABLE II

Effect of Voldys on Plasma Lipids

Parameters Control 1st cycle 2nd cycle 3rd cycle
Total lipids 460 + 3448 4614 + 33.16 454.3 =+ 20.56 4643 + 291
mg.% (420-505) (416-512) (420-501) (420-519)
—Phospholipids 162.6 + 11.75 158.5 *+ 6.66 160.5 = 9.59 163.6 += 6.13
mg.% (145-183) (150-169) (143-174) (151-175)
—Cholesterol 1426 = 6.1 139.7 + 719 139 += 7.29 139 + 3.17
mg.% (128-154) (130-154) (121-146) (134-144)
—beta-lipo-pro- 1036 = 6.96 984 + 10.09 104 + 56 1022 =+ 848
tein cholesterol (92-115) (85-118) (92-114) (89-114)
mg.% -
—Lipo-proteins
Y4
alpha 26.7 = 3.33 274 *+ 432 263 = 322 263 * 5.04
(22-35) (20-35) (20-36) (18-35)
beta a3 726 * 3.7 73.7 = 418 73.7 = 5.04
(65-78) (65-80) (64-80) (65-82)
TABLE III
Effect of Megesterol Acetate on Plasma Lipids -
Parameters Control First cycle 2nd cycle 3rd cycle
Total lipids 460.5 = 20.51 4712 + 2822 465.7 + 14.76 468.7 = 1915
mg.% (434-498) (434-513) (433-489) (433-499)
—Phospholipids 164.5 + 6.80 163.2 + 5.52 1629 =+ 6.25 1631 = 4.90
mg.% (150-173) (150-170) (155-175) (153-172)
—Cholesterol 136.3 + 6.09 1376 + 1213 134 + 6.09 135.7 = 9.23
mg.% (126-144) (125-144) (125-151) (126-154)
—beta-lipo-~-pro- 999 + 9.82 98 + 6.9 978 + 818 97.7 = 514
tein cholesterol (84-116) (89-112) (86-112) (86-107)
mg.%
—Lipo-proteins
%
alpha 30.86 + 6.76 30.73 + 6.54 312 *+ 564 303 = 454
(18-46) (18-40) (22-40) (21-38)
beta 69.13 = 6.76 69.26 + 6.59 68.83 =+ 5.62 69.7 = 4.54
(60-82) (60-82) (60-78) (62-79)

and Mestranol combination are the result
of 19-norsteroid (Lynestrenol) modify-
ing the effect of the oestrogen (Mestra-
nol).

The second type of combination used
in this study consisted of Megesterol Ace-
tate (17-alpha hydroxyprogesterone deri-
vative) which in the dosage used (4
mgms) did not produce any significant

changes in lipids or lipid/lipid fractions.
The oestrogen used in this combination
was ethinyl oestradiol in the dose of 0.05
mgm. being only half of that in the for-
mer preparation. The daily continuous
“micro dose” of progestogen (Megesterol
Acetate 0.5 mgm) in the third group of
subjects as expected did not show any
changes in lipid patterns over three
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months. No significant changes were ob-
served in mean levels of phospholipids
before and during medication with all the
three schedules. Triglycerides were not
included in this investigation. Phospho-
lipids and triglycerides are reported to be
elevated with several types of combined
oestrogen progestogen including Volidan,
Ovulen and Provest (Bierman, 1969).

Elevation of serum lipids and lipo-pro-
teins during oral contraceptive medica-
tion has been reported by several workers
like Wynn et al., (1966); Aurell et al.,
(1966) ; Brody and co-wuorkers (1968) and
Gershberg et al., (1968). The effects of
oestrogens, androgens and progestogens
on total lipids, cholesterol, and the
three major groups of lipo-proteins,
have been clearly identified by several
groups of workers. The three major
groups of lipo-proteins of interest
are (i) beta or low density lipoproteins
(LDL) carrying most of the plasma cho-
lesterol, (ii) alpha or high density lipo-
proteins (HDL) carrying additional
cholesterol and most of the phospholipids
and (iii) prebeta or alpha two or very low
density lipoproteins (VLDL) which is the
triglyceride rich fraction. Total serum
lipids and the major fractions vary with
the menstrual cycle. During pregnancy the
total cholesterol, phospholipids and trig-
lycerides increase from the 15th—18th
week Adlercouentz et al., (1967). Lewis,
et al,, (1951) observed that women have
higher concentration of HDL and lower
concentration of LDL than men of com-
parable age. Havel and co-workers (1955)
similarly noted that a greater proportion
of plasma lipids was transported as HDL
in women. Relevant literature regarding
the influence of different gonadal steroids
on lipids can be summarised as follows:

Oestrogens: (i) Decrease in total
cholestrol, but the change is relatively
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slight due to reciprocal changes in HDL
and LDL fractions; (ii) change in choles-
terol phospholipids ratio by increase in
serum phospholipids as well "as decrease
in cholesterol; (iii) increase in alpha
lipoproteins (HDLP) which are rich in
phospholipids; (iv) increase in VLDL
rich in triglycerides. These effects may
be primary or related to the elevated
levels of circulating thyroxine, cortisone,
and growth hormones and impaired car-
bohydrate tolerance with raised insulin
levels.

Androgens

They have a variable effect on choles-
terol levels but lower triglycerides and
phospholipids and have effect on lipopro-
teins opposite to that of oestrogens.

Progestogens

Reports are unanimous that these have
little or no effect, except in case of agents
metabolised to derivatives with andro-
genic or oestrogenic action. When used
in combination with oestrogens, as in
most of the oral contraceptives, the re-
sults are variable, as all combinations do
not produce similar effects. Bierman,
(1969) pointed out that in general, proge-
stogens appear to neutralise the effect of
oestrogens on circulating cholesterol re-
sulting in no change in cholesterol levels
but do not affect the oestrogen induced
increase in phospholipids or triglycerides.
Thus, the oestrogen-progestogen combi-
nation type of oral contraceptives do not
affect the cholesterol rich beta or low
density lipoproteins but produce marked
changes in the triglyceride rich very low
density lipoproteins and perhaps on the
alpha or high density lipoproteins as
well. The mechanism of production of
increased circulating triglycerides has
been attributed variously to increased
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synthesis by the liver and decreased re-
moval by the tissues due to impairment
of lipoprotein lipase activity (Wynn and
Doar, 1969).

It is evident from the foregoing discus-
sion that in view of the known relation-
ship between elevated serum lipids and
lipoproteins with atherosclerosis, the
risks of long term administration of the
combination type of oestrogen-progesto-
gens for contraception cahnot be as yet
accurately assessed. As such, if the de-
sired efficacy and minimum clinical
side effects can be obtained, either
progestogens alone or progestogens with
as small a dose of oestrogen as is compa-
tible with efficacy should be the choice
of medication.
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