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FIG. 2. a-Lactalbumin of breast milk from mothers taking four different OC (I to IV). Unfilled and filled symbols
represent values obtained before and after introduction of OC.
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FIG. 3. Lactoferrin of breast milk from mothers taking four different OC (I to IV). Unfilled and filled symbols
represent values obtained before and after introduction of OC.
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FIG. 4. Human serum albumin in plasma and milk from mothers taking four different OC (I to IV). Unfilled
and filled symbols represent values obtained before and after introduction of OC.

TABLE 3
Levels of significance for differences in changes of milk concentrations of total-N, NPN, a-lactalbumin, lactoferrin,
serum albumin, and lactose between two periods (each test group is compared to controls)

Comparison of | Level of significance of differences between periods

with OC A-B, A-B, A-B, A-B,
I Total-N 0.05 > P> 0.01 P < 0.001 P < 0.001
NPN P =< 0.001 P < 0.001 P <0.001
a-Lactalbumin P < 0.001 P < 0.001
Lactoferrin P < 0.001 0.01 > P> 0.001 005> P>0.01
Serum albumin P < 0.001 P < 0.001
Lactose
11 Total-N P =<0.001 0.01 > P> 0.001

NPN 0.05> P> 0.01
a-Lactalbumin P =<0.001 P <0.001
Lactoferrin P =< 0.001 0.05> P> 0.01
Serum albumin P < 0.001
Lactose

1II Total-N
NPN P < 0.001
a-Lactalbumin P = 0.001
Lactoferrin P =< 0.001
Serum albumin P =< 0.001
Lactose

IV Total-N P < 0.001 0.01 > P> 0.001
NPN P < 0.001 P =0.001
a-Lactalbumin P <0.001 P =<0.001 0.01 > P> 0.001
Lactoferrin P <0.001
Serum albumin 0.01 > P > 0.001
Lactose

cantly different from controls for OC I, II,
and IV after the B, as well as the B, period.
These changes were in some cases positive
and in some cases negative. Similar results
were obtained with NPN. For a-lactalbumin,

changes in the concentration of this protein
occurred after introduction of OC and these
changes were significantly different from con-
trols for all OC in the B, period and for OC
L 11, and IV in the B; period. Thus, the small
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decrease in the a-lactalbumin content of
breast milk with increasing length of lactation
was greater for women taking OC than for
controls.

The concentration of lactoferrin was sig-
nificantly changed after introduction of OC
as compared to controls (Table 3). However,
these changes were in some cases positive and
in some cases negative and were not consist-
ent with time. For example, pill I gives rise to
an increase in lactoferrin in the B, period and
a decrease in the B: period, both changes
being statistically different from controls. Pill
II, however, increased during the B, as well
as the B period.

Introduction of OC appears to influence
significantly the concentrations of human se-
rum albumin in milk as compared to controls
(Table 3). The plasma levels of human serum
albumin were within normal physiological
limits for all mothers taking OC before as
well as after the introduction of OC. No
significant effect of the concentration of lac-
tose in breast milk was observed after intro-
duction of any of the OC.

The mean milk volumes of the mothers of
all groups and controls were during the A
period within normal limits for Swedish
mothers in full lactation, although in some
cases, infant formulas were used along with
breast milk. After introduction of OC a de-
crease in milk volume for all treatments was
observed which was most pronounced for OC
III. This decrease in addition to the lower
concentrations of some parameters in the
milk of mothers taking OC resulted in a
totally decreased 24 hr output of the milk
components studied but these differences
were not significant. During the correspond-
ing time of lactation, however, no decrease in
milk production was observed in the control
group.

It was of interest to note that the mothers’
opinions of the influence of OC on their own
lactation performance were very divergent.
Three of the 21 mothers attributed a positive
effect of OC on the milk yield while 12
thought that OC suppressed lactation. The
remaining six mothers found that OC did not
influence lactation performance in any direc-
tion. The three different opinions were evenly
distributed between mothers taking OC I, II,
and 1V, respectively. For OC III, three of five

LONNERDAL ET AL.

mothers noted decreased lactation perform-
ance, while the other two noted no influence
on lactation by the OC.

Discussion

The statistical evaluation of the results ob-
tained in this study require some further com-
ments. It has earlier been found (14) that the
degree of biological variation of all param-
eters studied is high, i.e., the variation be-
tween individuals can be considerable. How-
ever, the breast milk of each individual
mother shows a very slight variation in con-
centration of the actual components after the
colostrum period. This means that a very
large number of observations would be re-
quired to confirm an effect of a treatment on
the concentration of a certain component in
breast milk if simply the test population is
compared to the control population. How-
ever, the effect of OC on the concentration of
a certain component in breast milk can be
estimated if the concentration before medi-
cation is compared to the concentration after
a certain period of medication. The change
in concentration thus obtained for a certain
treatment can be statistically compared to the
corresponding change in concentration for a
control group. This will enable the detection
of statistically significant differences by com-
paratively few mothers in each group.

Significant changes in concentration of to-
tal protein, NPN, and individual milk pro-
teins were observed. The magnitude of these
changes varied between the components in-
vestigated as well as between the pills. It
should also be noted that one of the pills is a
progestin (type II) while the others are mix-
tures of progestins and an estrogen. Differ-
ences in plasma high density lipoproteins
have been observed among these medications
(20) and this might partly explain the differ-
ential effects on protein synthesis. ‘Of special
interest were the changes in concentration
observed for the iron-binding protein lacto-
ferrin. In another study (21) we have reported
high lactoferrin concentrations in milk sam-
ples from mothers with very high iron intakes
and good iron status. The iron status of these
mothers was not investigated, but hemoglo-
bin values were normal. As increased concen-
trations of both copper and the copper-bind-
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ing protein, ceruloplasmin (22), as well as
serum iron and total iron binding capacity
have been observed in plasma during the use
of OC (23), the possible interrelationship be-
tween serum and milk iron and copper should
be investigated further.

Changes in daily milk volumes were also
observed after introduction of OC. There
seems to be an initial decrease which is more
pronounced than the long time decrease in
milk production. However, this is probably
related to the fact that mothers with low milk
yields tended to lactate only during the first
few months postpartum. Thus values ob-
tained after 4 to 6 months postpartum almost
entirely consist of mothers with very good
lactation capacity.

In conclusion, the magnitude of the
changes observed were still within the normal
ranges and consequently they are not likely
to be of nutritional importance. It should,
however, be noted that even if no major
effects were observed for these well-nour-
ished mothers, the effects on marginally or
severely malnourished mothers are still not
known. It is also possible that the concentra-
tions of other nutrients such as vitamins and
minerals may be affected. Furthermore, hor-
mone analyses of the milk samples (10, 11)
showed significant transfer of some hormones
in physiologically active doses. These effects,
however, were related to dosage and hor-
monal combination. Thus we suggest that the
use of OC during lactation should be care-
fully considered and if OC during lactation
is chosen the lowest possible dose should be
given.

The authors thank Drs. Staffan Nilsson and Karl-
Gosta Nygren for valuable collaboration and for their
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authors also thank Mrs. Ingrid Engqvist for help with
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