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In healthy full-term breast-fed male infants oestrogen excretion and
serum bilirubin values have been determined daily for 10 days and on the
6th day of life the infants received a 1, 2, 5 or 10 mg dose of progesterone.
Thereafter oestrogen excretion and serum bilirubin level increased. A corre-
lation was found to exist between the dose applied and the degree of increase.

Arias et al. [1, 2], Holton and
Lathe [5] and Krauer-Mayer €t
al. [8] could isolate 3a, 20a and
3a, 20/3-pregnanediol from the milk
of mothers of new-borns suffering
from prolonged jaundice. The sub-
stance, inhibiting glucuronyl trans-
ferase, prevents glucuronic acid conju-
gation and this the excretion of bili-
rubin. Other steroids have been found
to have a similar effect [3, 4, 9, 10,
11].

In previous investigations [13] we
have observed a difference between
artificially fed new-borns and new-
borns offered solely mother’s milk,
inasmuch as steroid excretion and
serum bilirubin values were lower in
the first than in the second group.
As reported previously [12], mother’s
milk contains a considerable amount
of sex steroid which may inhibit the
metabolism and excretion of bilirubin
in the new-born.

To obtain direct evidence of this,
the effect of progesterone loads has
been studied in new-born babies.

Material and Methods

Sex steroid excretion and Dbilirubin
level of 6 healthy male breast-fed new-
borns weighing 3200—3600 g, born spon-
taneously following a normal pregnancy,
was determined daily, and on the 6th
postnatal day, when the bilirubin level
usually undergoes a considerable decrease
[13], 2, 5 mg or 10 mg of crystalline pro-
gesterone in oil were injected and the exam-
inations were continued till the 9th or
10th day.

Serum bilirubin was determined by the
photometric method of Jendrassik and
Cleghorn [7], oestrogen according to the
Ittrich column chromatography and pho-
tometric procedures [6]; and pregnanediol
isomers by the thin-layer chromatography
and photometric method of Schneider
and Szereday [14]. 30 cm plates wore
used allowing the reliable isolation of
(a) 5/5-pregnane 3a, 20a-diol (3a, 20a-preg-
nanediol); (b) 5a-pregnane-3a,20a-diol (alio.
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pregnanediol); and (c) 5/5-pregnane-3a, 20- Results
/?-diol (3a, 20/5-pregnanediol).
N tral 17-ketostei'oid ti ted - .
eutra closteroids were estimate (8)  Pregnanediol excretion. Table |

according to Zimmermann [15]. Urine was . .
collected by means of a device applied to shows the excretion of pregnanedml

the penis and precision was controlled by iSomers. In one case (No. 49) it increas-
determining creatinine content of the urine.  ed considerably, in two further new-

Tabie |
Case Isomer 1 2 3 Loading 6 ' 8 9 10
48th case B. I. 20a 0 0 10 10 10 2 mg i.m. 5 0 O 0 0
20/5 0 0 10 5 10 0 o O 0 o0
Allo- 0O O 5 8 5 0 0 0 o0
X 0 0 25 23 28 0 5 0 0 0
49th case P. I. 20a 0 0 10 15 20 5 mg i.m. 5 5 15 5 0
28 0 0 10 12 20 15 0 10 0 o0
Allo- 0 0 8 10 10 30 15 25 0 10
v 0 0 28 37 50 50 20 60 5 10
53rd case M. M. 20a 0o 0 o0 22 22 2 mg i.m. 22 12 12 12
208 0 0 0 12 12 2 5 12 12
Allo- 0 0 0 15 O 15 10 0 10
2 0 0 0 49 34 49 27 24 34
54th case V. J. 20a 0 0 2 0 14 2 mg i.m. 20 14 7 0 0
20/5 0 0 22 0 20 20 14 0 0 O
Allo- 0 0 0O 0 14 15 10 0 0 O
v 0 0 44 0 48 55 .38 7 0 O
56th case D. Sz. 20a 0 0 0 0 0 10 mg i.m. 0 0 0 0 -
20/5 0 0 O 0 o 0 0 0 0 —
Allo- 0 0 0O 0 O o 0 0 0 —
2 0 0 0O 0 © 0 0 0 0 —
62nd case Sz.J. 20a 0 0 20 12 6 10 mg i.m. 6 6 0 0 0
20/5 0 0 20 12 0 6 12 0 0 ©
Allo- 0 0 15 13 20 12 20 0 0 O
v 0 0 55 37 26 24 38 0 0 O

Effect of progesterone loading on 6th postnatal day on pregnanediol excretion ofthe
new-born (/<g per 24 hr.).
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Table 1l

Day of life 1 2 4 j s Loading 6 7 8 9 10

48th case 714 720 900 720 Progesterone 442 640 327 624 1045
B. I 2 mg im.

53rd case 720 120 420 Progesterone 400 275 280 120 119
M. M. 2 mg i.m.

49th case 748 495 789 Progesterone 782 1040 780 650 756
P. 1 5 mg i.m.

54th case 1492 1410 420 756 609 Progesterone ! 540 637 165 160 525
V. J. 5 mg i.m.

55th case 640 180 170 520 480 Progesterone 460 440 380 360 160
1). Sz. 10 mg i.m.

62nd case 120 242 728 283 300 Progesterone 225 965 795 495 510
Sz. 1 10 mg i.m.

1
Effect of progesterone loading on the 6th postnatal day on 17-ketosteroid excretion
of new-borns (/fg/24 hr.).

Table 111

Day of life 1j 5 4 2 Loading 6 7 8 9 10

48th case 5.3 163 20.2 244 Progesterone 477 432 589 79) 694
B. 1 2 mg i.m.

53rd case 6.4 25 39 144 Progesterone 228 126 33 2.8
M. M. 2 mg im.

49th cast* 1.0 121 115 14.3 Progesterone 251 248 378 190 27.7
p. L 5 mg i.m.

54th case 6.3 173 74 74 105 Progesterone 27.0146.8 287 229 436
V. J. 5 mg i.m.

55th case 4.2 23 50 137 24.0 Progesterone 4447 494 900 50.6 625
D. Sz. 10 mg i.m.

62nd case 3.7 5.8 36.7 33.8 Progesterone 23.2 699 411 153 —
Sz. J. 10 mg i.m.

Effect of progesterone loading on 6th postnatal day on oestrogen excretion of the new-born
(/ig/24 hr.).

Table LV

Day of life 1 2 4 5 Loading « 7 8 » in

48th case 24 3.0 30 30 4.0 Progesterone 34 24 20 1.2 1.2
B. 1 2 mg i.m.

53rd ease 3.0 37 42 6.3 7.9 Progesterone* 79 73 63 438 4.2
M. M. 2 mg i.m.

49th cast* 12 20 30 34 4.2 Progesterone 37 30 12 12 1.2
P. I 5 mg i.m.

54th case 30 3.0 37 42 42 Progesterone 63 68 68 68 6.8
V. J. 5 mg i.m.

55th case 30 3.0 42 46 42 Progesterone 43 39 37 34 29
D. Sz. 10 mg i.m.

62nd case 30 34 42 42 6.0 Progesterone 6.5 130 6.4 34 3.0
Sz. J. 10 mg i.m.

Effect of progesterone loading on 6th postnatal day on serum bilirubin values (mg per
100 ml) of the new-born.
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Table V
Day of life 6 7 9 10
8

Mean value for

control group 8.4 100% 7.0 83% 6.6 752% 5.8 69% 4.6 54.8%
48th case 2 mg 3.4  100% 24 70.6% 20 58.8% 12 353% 12 53.3%
53rd case 2 mg 7.9 100% 73 924% 6.3 79.8% 4.8 60.8% 4.2 53.2%
49th case 5 mg 3.7 100% 30 81.1% 12 324% 12 324% 12 32.4%
54th case 5 mg 6.3 100% 6.8 107.9% 6.8 107.9% 6.8 107.9% 6.8 107.9%
55th case 10 mg 43 100% 3.9 90.7% 3.7 86% 3.4 79% 2.9 67.4%
62nd case 10 mg 6.5 100% 13.0 200% 6.4 98.5% 3.4 50% 3.0 46%

Decrease of serum bilirubin following progesterone loads.

Preoerrtual decrease of serum bilirubin level following
progesterone loads.

Fig. 1

bonis (Nos. 53 and 54) pregnanediol excretion increased following the load
was still present in the urine on the (Table Il), and at this time the value-
8th and 9th days, in contrast to the were higher than in untreated news
untreated new-borns. One infant (55th  borns [13].
case) did not excrete pregnanediol. (c)  Oestrogen excretion increased
(b)  Neutral 17-ketosteroid excretion.all new-borns after the loading (Table
The response to loading was not [11). On the day of the injection the
unequivocal, but in 50% of the cases increase was moderate; the highest
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values were recorded 2 to 4 days
later.

(d)  Serum bilirubin level. After
2 mg dose of pregnanediol the bili-
rubin level did not change. After 5 mg
it rose in one case and after 10 mg
it increased in both cases (Table 1V).

As to bilirubin excretion, the value
determined on the 6th postnatal day
was considered 100% and to this
were compared the following values
(Table V). The course of the curves is
presented in Fig. 1 This shows that
the 2 mg dose did not influence the
bilirubin excretion, whereas the 5
and 10 mg doses increased it consid-
erably, and in 2 cases they were
prolonging it.

Discussion

The moderate and not uniform rise
of pregnanediol excretion was only
natural as according to data in the
literature and to own observations
the foetus and the new-born form
an insignificant amount of pregnane-
diol from progesterone which is metab-
olized in the foetus to oestrogens
and 17-ketosteroids. This was support-
ed by the above finding of an increase
of oestrogen excretion following load-
ing.

The increase in 17-ketosteroicl ex-
cretion is theoretically conceivable,
as in the course of its metabolism
progesterone is transformed via and-
rostendione in smaller amounts to
17-ketosteroids.

The bilirubin level increased on
increasing the dose of progesterone.

Progesterone per se could, however,
hardly have caused the rise of the

abilirubin level. It seems likely that

when progesterone is decomposed
into oestrogens (possibly 17-ketoste-
roids) it interferes with bilirubin
metabolism.

Thus, the findings allowed to con-
clude that

(i) progesterone loading increases
the excretion of oestrogens and keto-
steroids in the new-born infant, and

(i) it raises the bilirubin level
depending on the dose applied.

In these changes a general phenom-
enon associated with steroid excre-
tion is presumably involved, inasmuch
as both oestrogens [13] and progeste-
rone prevent the conjugation of bili-
rubin to glucuronic acid by a compet-
itive inhibition. The same could be
observed after loading with pregna-
nediol isomers.

These findings may also have a
clinical meaning. To avoid threatening
premature birth, progesterone in doses
of 50—100 mg or even more have
been applied with favourable results.
In some cases, however, the treatment
was unsucessful and premature birth
ensued.

In the course of progesterone treat-
ment, the compound passes through
the placental membrane and following
premature birth it, or its metabo-
lites, are excreted with milk. In both
cases the new-born ingests the steroid
and this may intervene with bilirubin
metabolism in the manner described
above.
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