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Summary. Blood glucose and plasma insulin levels 
were measured in two groups of women, following one 
year of oral contraceptive therapy of different types. 
There were no significant differences from pretreat- 
ment glucose and insulin values in the first group of 
women (on ethynodiol diacetate). In the second group 
(on norethynodrel and mestranol), there was a sig- 
nificant elevation of mean blood glucose levels in the 
fasting state and at all times of an i. v. glucose toler- 
ance test. Furthermore, a statistically significant alter- 
ation in plasma insulin was observed at all times of the 
test (except at 120 min). Patients participating in this 
study will continue this treatment, and results of car- 
bohydrate metabolism monitoring will be reported 
after 2 years of therapy. 
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Spellacy [1] and Beck [2] have recently reviewed the 
effect of oral contraceptives on carbohydrate 
metabolism. 

In a previous report [3] I described a prospective 
study done in normal, non-diabetic women attending 
our family-planning clinic, in order to evaluate the 
change in blood glucose and plasma insulin levels 
under the effect of oral contraceptives of different 
types, after a six month period. 

The present investigation reports the results of a 
one-year study of the effect of ethynodiol diacetate 
and norethynodrel-mestranol (ENOVID) on blood 
glucose and plasma insulin. 

Material and Methods 

Included in this study were women attending the 
family-planning clinic of the Beilinson Hospital. Pa- 
tients with a family history of diabetes or history sug- 
gestive of prediabetes or latent diabetes were ex- 
cluded. 
Two groups of women participated: 

Group 1 

Comprised thirty-six nonpregnant, parous women. 
Their ages ranged from 21 to 35 years, with a mean of 
29 years. 

Group 2 

Comprised thirty-six nonpregnant, parous women. 
Their ages ranged from 22 to 33 years, with a mean of 
28 years. 

A comparison was made of the characteristics of 
both groups. No statistical difference was found when 
age, weight, height and parity were compared. None 
of these women was on any other steroid therapy, or 
was less than 6 months after a pregnancy. 

The intravenous glucose tolerance test (iv GTT) 
was performed as previously described [4]. Following 
the first test, each subject in the first group received 
one tablet of ethynodiol diacetate 1 (0.5 mg) daily for 
12 months. Each subject in the second group was 
instructed to take 21 tablets of Enovid 2, a com- 
bination-type oral contraceptive containing nor- 
ethynodrel and mestranol, each month for a total of 12 
months. Since each patient was tested before and after 
taking the contraceptive drug, she served as her own 
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control. The correlated pairs were evaluated statisti- 
cally by means of Student's t test. A second iv GTT 
was performed on each patient, on one of the last days 
of treatment. 

Table 1. Statistical comparison (Student's t test) of blood glucose 
and plasma immunoreactive insulin levels during iv GTl ' in  subjects 
before and after 12 months of oral contraceptive therapy with 
ethynodiol diacetate, 0.5 mg (N = 36) 

a) Blood glucose levels (mg/100 ml) 

FBS 15' 30' 60' 120' 
Results 

Before therapy 

M e a n  v a l u e s  for b lood  glucose and plasma insulin Mean 79.2 201,4 171.0 93.0 80.0 
+ S.D. 6.4 15,9 12,6 4.9 5.3 

during an intravenous glucose tolerance test are After therapy 
shown in Tables 1 and 2. Mean 78.1 200.3 171.0 93.4 79.6 

+_ S.D. 7.1 15.0 12.7 5.0 6.0 
t 0.69 0.30 0.00 0.34 0.30 

G l u c o s e  P N. S. a N. S. N. S. N. S. N. S. 

The mean values before and after oral contraceptive 
treatment with ethynodiol diacetate did not differ sig- 
nificantly at any time during the test. The mean values 
before and after oral contraceptive treatment with 
norethynodrel-mestranol differed significantly at all 
times of the iv GTI'. 

Insulin 

The mean values before and after oral contraceptive 
treatment with ethynodiol diacetate did not differ sig- 
nificantly at any time during the test. The mean values 
before and after Enovid therapy showed a significant 
difference at all times during the iv GTI'. 

b) Plasma insulin levels (Ixu/ml) 

FPI 15' 30' 60' 120' 

Before therapy 
Mean 18.0 75.0 36.0 20.4 19.0 
+S.D. 4.5 15.8 9.0 4.7 4,5 
After therapy 
Mean 16.0 71.7 35.0 20.0 17.8 
-+S.D. 5.0 16.2 11,2 6.0 5.6 
t 1.75 0.85 0,40 0.34 0.98 
P N.S. N,S. N.S. N.S. N.S, 

a N. S. = nonsignificant 

Table 2. Blood glucose and plasma immunoreactive insulin levels 
during iv GTT before and after 12 months of oral contraceptive 
therapy with a combination-type compound (Enovid) (N = 36) 

Discussion 

Vast experience has accumulated over recent years on 
the effects of different steroids used for fertility con- 
trol. Reviews of alterations in carbohydrate metab- 
olism in women using oral contraceptives have 
suggested that these steroids differ significantly in 
their effects, which are most probably related to type, 
duration of use, dosage and amounts and relative 
proportions of estrogen and progesterone in the oral 
contraceptive employed. Of no less importance is the 
age of the recipient, and her predisposition to 
metabolic disease [1, 2]. 

While the diabetogenic effect of estrogen-proges- 
terone compounds has now been well established, the 
effect of progesterone alone contraceptive steroids, 
also designed as "minipills", has not definitely been 
clarified. It has been suggested that metabolic change 
may depend, among other things, upon the type of 
progestogen from which the "pills" are derived [1]. 

Reports on some of these progestogens are con- 
troversial. While some demonstrate impairment of 
glucose tolerance under the influence of this drug [5, 
6, 7], others deny the occurrence of alterations in 
carbohydrate metabolism [8]. 

a) Blood glucose levels (rag/100 ml) 

FBS 15' 30' 60' 120' 

Before therapy 
Mean 82.0 190.0 i72.2 90.5 78.7 
+S.D. 12.2 11.9 16.6 8.6 9.7 
After therapy 
Mean 93.3 198.6 183.0 98.3 86.4 
_S.D.  13.8 18.3 18.2 13.5 11.1 
t 3.68 2.36 2.63 2.93 3.96 
P S a S S S S 

<0.01 <0.02 <0.02 <0.02 <0,001 

b) Plasma insulin levels (/m/ml) 

FPI 15' 30' 60' 120' 
Before therapy 
Mean 21.0 87.6 34.0 20.0 17.0 
+S. D. 5,0 15.8 10.4 4.8 4.9 
After therapy 
Mean 28.0 99.0 41.0 24.0 16.5 
+__S. D. 8,4 14.8 8,9 5.5 4.3 
t 4.31 3.16 3.08 3.29 0.46 
P S S S S N.S. 

<0.01 <0.01 <0.02 <0.02 

a S = significant 
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There  is conflicting evidence concerning ethy- 
nodiol diacetate, a nortestosterone derivative, and its 
effect on carbohydrate metabolism. While Spellacy et 
al. [9] observed deterioration of oral glucose tolerance 
in 13% of normal women after 6 months'  t reatment 
with the steroid ethynodiol diacetate, and an increase 
in mean plasma insulin concentration, we were unable 
to confirm these findings. We investigated blood glu- 
cose and plasma insulin in women after the short-term 
use of ethynodiol diacetate as an oral contraceptive 
[10], and observed no consistent changes in carbohy- 
drate metabolism. 

In a recent comparative study of the effect of 
ethynodiol diacetate and a combination of nor- 
ethynodrel and mestranol in normal, nonpregnant 
women, on blood glucose and plasma insulin over a 
period of 6 months, no diabetogenic effect of the 
former was elicited, while the latter did cause consis- 
tent impairment of glucose metabolism, but did not 
affect insulin levels [3]. 

In the present study no significant alterations were 
found in subjects taking the ethynodiol diacetate oral 
contraceptive. In women on Enovid, a statistically 
significant change was shown in blood glucose levels, 
both in the fasting state and at all times of an iv glucose 
tolerance test. Furthermore,  a statistically significant 
alteration was demonstrated in plasma insulin levels 
only at 60 min following an iv load of glucose. We 
were unable to explain the lack of insulin increase at 
other times of the iv GTT,  corresponding to blood 
glucose alterations. Our findings demonstrate again 
an impairment of carbohydrate metabolism under 
the effect of combination-type birth control pills. 
Moreover,  the fact that ethynodiol diacetate produces 
no measurable effect on glucose tolerance and plasma 
insulin in women taking this drug for up to 12 months, 
should no doubt influence the choice of oral con- 
traceptives used for long-term contraception. 

In order  to evaluate long-term effects of these 
types of oral contraceptive compounds, we intend to 
continue our  follow-up of both study-groups. 
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