
A cta  P aediatrica A cadem iae /Scientiarum  H ungáriá ié , Vol. 11 (1 ) , pp . 35— 40 (1970 )

Serum Bilirubin Level
and Steroid Excretion Following Progesterone 

Loads in New-born Infants
By

M . Z . S a s  an d  J .  H e r c z e g

D e p a r tm e n t o f O b s te tric s  an d  G ynaecology, U n iv e rs ity  M edical Schoo l Szeged 

(R eceived  S ep tem ber 7, 1969)

In  h e a lth y  f ull - te rm  b reas t-fed  m ale  in fan ts  oestrogen  e x c re tio n  and  
serum  b iliru b in  v a lu es  h av e  been d e te rm in ed  daily  fo r 10 d a y s  a n d  on  th e  
6 th  d ay  o f  life th e  in fa n ts  received a  1, 2, 5 o r 10 m g dose o f  p ro g es te ro n e . 
T h erea fte r  o es tro g en  ex cre tio n  an d  se ru m  b ilirub in  level in c reased . A  co rre ­
la tion  w as fo u n d  to  ex is t be tw een  th e  dose app lied  and  th e  d eg ree  o f  increase.

A r i a s  et al. [1 , 2], H o l t o n  and 
L a t h e  [ 5 ]  and K r a u e r -M a y e r  et 
al. [8] could isolate 3a, 20 a and 
3 a, 20 /З-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.

M a t e r i a l  a n d  M e t h o d s

S ex  ste ro id  excre tion  a n d  b iliru b in  
level o f  6 h ea lth y  m ale  b re a s t- fe d  n ew ­
bo rn s w eighing 3200 — 3600 g, b o rn  sp o n ­
ta n e o u s ly  follow ing a  n o rm a l p reg n an cy , 
w as d e te rm in ed  daily , a n d  o n  th e  6 th  
p o s tn a ta l  d ay , w hen th e  b il iru b in  level 
u su a lly  undergoes a  co n sid e rab le  decrease 
[13], 2, 5 m g o r 10 m g o f  c ry s ta ll in e  p ro ­
geste ro n e  in  oil were in jec ted  a n d  th e  ex am ­
in a tio n s  w ere co n tin u ed  t i l l  th e  9 th  or 
10 th  d ay .

S erum  b ilirub in  w as d e te rm in e d  b y  th e  
p h o to m e tr ic  m ethod  o f  J e n d r a s s ik  and 
Cl e g h o r n  [7], oestrogen  a c c o rd in g  to  th e  
I t t r ic h  co lum n c h ro m a to g ra p h y  a n d  p h o ­
to m e tr ic  p rocedures [6]; a n d  p reg n an ed io l 
isom ers b y  th e  th in -la y e r  c h ro m a to g ra p h y  
an d  p h o to m etr ic  m e th o d  o f  Sc h n e id e r  
an d  Szer ed a y  [14]. 30 cm  p la te s  wore 
u sed  allow ing th e  re liab le  iso la tio n  of 
(a) 5/5-pregnane 3a, 20a-diol (3a, 20a-preg- 
n an ed io l); (b) 5a-p regnane-3a ,20a-d io l (alio.
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p re g n a n e d io l) ;  a n d  (c) 5 /5 -p reg n a n e -3 a , 20- 
/? -d io l (3 a , 2 0 /5 -p regnaned io l).

N e u t r a l  1 7 -k e to s te i’o id s  w e r e  e s t im a te d  
a c c o r d in g  to  Zim m er m a n n  [1 5 ] .  U r in e  w as 
c o lle c te d  b y  m ea n s  o f  a  d e v ic e  a p p lie d  to  
t h e  p e n is  a n d  p re c is io n  w a s  c o n tro l le d  by  
d e te r m in in g  c re a tin in e  c o n te n t  o f  th e  u rin e .

R e s u l t s

(a) Pregnanediol excretion. Table I 
shows the excretion of pregnanediol 
isomers. In one case (No. 49) it increas­
ed considerably, in two further new-

Table I

Case Isom er 1 2 3 Loading 6 ' 8 9 10

4 8 th  case  B . I. 20a 0 0 10 10 10 2 m g  i.m . 5 0 0 0 0
20/5 0 0 10 5 10 0 О 0 0 0
Allo- 0 0 5 8 8 5 0 0 0 0
XJ 0 0 25 23 28 10 5 0 0 0

4 9 th  case  P . I. 20a 0 0 10 15 20 5 m g  i.m . 5 5 15 5 0

2 ß 0 0 10 12 20 15 0 10 0 0
Allo- 0 0 8 10 10 30 15 25 0 10
V 0 0 28 37 50 50 20 60 5 10

5 3 rd  case  M. M. 20a 0 0 0 22 22 2 m g  i.m . 22 12 12 12

2 0 ß 0 0 0 12 12 12 5 12 12

Allo- 0 0 0 15 0 15 10 0 10

2 0 0 0 49 34 49 27 24 34

5 4 th  case  V. J . 20a 0 0 22 0 14 2 m g  i.m . 20 14 7 0 0
20/5 0 0 22 0 20 20 14 0 0 0
Allo- 0 0 0 0 14 15 10 0 0 0
V 0 0 44 0 48 55 .38 7 0 0

5 6 th  case  D . Sz. 20a 0 0 0 0 0 10 m g  i.m . 0 0 0 0 —

20/5 0 0 0 0 0 0 0 0 0 —

Allo- 0 0 0 0 0 0 0 0 0 —

2 0 0 0 0 0 0 0 0 0 —

62 n d  case  Sz. J . 20a 0 0 20 12 6 10 m g  i.m . 6 6 0 0 0
20/5 0 0 20 12 0 6 12 0 0 0
Allo- 0 0 15 13 20 12 20 0 0 0
V 0 0 55 37 26 24 38 0 0 0

E ffe c t o f progesterone lo ad in g  on 6 th  p o s tn a ta l d a y  on pregnanediol excretion  o f  th e  
n e w -b o rn  (/<g per 24 h r.) .
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T a ble  II

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

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

53rd case 720 120 420
2 mg i.m.

Progesterone 400 275 280 120 119
M. M.

49th case 748 495 789
2 mg i.m. 

Progesterone 782 1040 780 650 756
P. 1.

54th case 1 492 1410 420 756 609
5 mg i.m. 

Progesterone ! 540 637 165 160 525
V. J .

55th case 640 180 170 520 480
5 mg i.m.

Progesterone 460 440 380 360 160
I). Sz. 

62nd case 120 242 728 283 300
10 mg i.m.

Progesterone 225 965 795 495 510
Sz. .1.

1
10 m g i.m.

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

Ta ble  I 11

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

48th case 5.3 16.3 20.2 24.4 Progesterone 47.7 43.2 58.9 79 J 69.4
B. 1. 2 mg i.m.

53rd case 6.4 2.5 3.9 14.4 Progesterone 22.8 12.6 3.3 2.8
M. M. 2 m g i.m.

49th cast* 1.0 12.1 11.5 14.3 Progesterone 25.1 24.8 37.8 19.0 27.7
p . I. 5 mg i.m.

54th case 6.3 17.3 7.4 7.4 10.5 Progesterone 27.0 1 46.8 28.7 22.9 43.6
V. J . 5 m g i.m.

55th case 4.2 2.3 5.0 13.7 24.0 Progesterone 44.4 i  49.4 90.0 50.6 62.5
D. Sz. 10 m g i.m.

62nd case 3.7 5.8 36.7 33.8 Progesterone 23.2 69.9 41.1 15.3 —
Sz. J . 10 m g i.m .

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

'Ta ble  LV

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

48th case 
B. 1.

2.4 3.0 3.0 3.0 4.0 Progesterone 
2 mg i.m.

3.4 2.4 2.0 1.2 1.2

53rd ease 
M. M.

3.0 3.7 4.2 6.3 7.9 Progesterone* 
2 mg i.m.

7.9 7.3 6.3 4.8 4.2

49th cast* 
P. I.

1.2 2.0 3.0 3.4 4.2 Progesterone 
5 mg i.m.

3.7 3.0 1.2 1.2 1.2

54th case 
V. J.

3.0 3.0 3.7 4.2 4.2 Progesterone 
5 mg i.m.

6.3 6.8 6.8 6.8 6.8

55th case 
D. Sz.

3.0 3.0 4.2 4.6 4.2 Progesterone 
10 mg i.m.

4.3 3.9 3.7 3.4 2.9

62nd case 
Sz. J.

3.0 3.4 4.2 4.2 6.0 Progesterone 
10 mg i.m.

6.5 13.0 6.4 3.4 3.0

Effect of progesterone loading on 6th postnatal day on serum bilirubin values (mg per 
100 ml) o f the new-born.
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Table V

Day of life 6 7
8

9 10

M ean  v a lu e  for

c o n tro l  g ro u p 8.4 100% 7.0 83% 6.6 75.2% 5.8 69% 4.6 54.8%

4 8 th  case  2 m g 3.4 100% 2.4 70.6% 2.0 58.8% 1.2 35.3% 1.2 53.3%

5 3 rd  case  2 m g 7.9 100% 7.3 92.4% 6.3 79.8% 4.8 60.8% 4.2 53.2%

4 9 th  case  5 m g 3.7 100% 3.0 81.1% 1.2 32.4% 1.2 32.4% 1.2 32.4%
5 4 th  case  5 m g 6.3 100% 6.8 107.9% 6.8 107.9% 6.8 107.9% 6.8 107.9%

5 5 th  case  10 m g 4.3 100% 3.9 90.7% 3.7 86% 3.4 79% 2.9 67.4%

62nd case  10 m g 6.5 100% 13.0 200% 6.4 98.5% 3.4 50% 3.0 46%

D ecrease  o f serum  b iliru b in  follow ing progesterone  loads.

Preoerrtual decrease of serum bilirubin level following 
progesterone loads.

F i g . 1

bonis (Nos. 53 and 54) pregnanediol 
was still present in the urine on the 
8th and 9th days, in contrast to the 
untreated new-borns. One infant (55th 
case) did not excrete pregnanediol.

(b) Neutral 17-ketosteroid excretion. 
The response to loading was not 
unequivocal, but in 50% of the cases

excretion increased following the load 
(Table II), and at this time the value- 
were higher than in untreated news 
borns [13].

(c) Oestrogen excretion increased in 
all new-borns after the loading (Table 
III). On the day of the injection the 
increase was moderate; the highest
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values were recorded 2 to 4 days 
later.

(d) Serum bilirubin level. After a 
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 IV).

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.

D i s c u s s i o n

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 
bilirubin 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

(ii) 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.

Acta 1‘aediatrica Academiae Scientiarum llungaricae 11, l!)70



40 M . Z. Sas, J . Herezel/ : Bilirubin and Steroid Excret ion

L i t e r a t u r e

1. A r ia s , I .  M., Ga r t n e r , L . M ., Se if e r ,
5 .,  F u r m a n , M.: N e o n a ta l u n c o n ju g a t­
ed  hy p erb iliru b in em ia  a sso c ia ted  w ith  
b r e a s t  feeding an d  a  fa c to r  t h a t  in h ib ­
i t s  g lucuron ide  fo rm atio n  in  v itro . J .  
c lin . In v e s t. 42, 913 (1963).

2. A r ia s , I .  M., Ga r t n e r , L . M ., Se if e r ,
5 .,  F u r m a n , M .: P ro lo n g ed  n e o n a ta l 
u n c o n ju g a te d  h y p e rb iliru b in em ia  asso ­
c ia te d  w ith  b rea s t feed ing  a n d  a  s te ­
ro id , p regnane-3a , 20)?-diol in  m a te rn a l 
m ilk  t h a t  inh ib its  g lu cu ro n id e  fo rm a­
t io n  in  v itro . J .  clin. In v e s t . 43, 2037 
(1964).

3. H s ia , D . Y. Y ., Do w b e n , R . M., 
S h a w , R ., Grossm an , A .: In h ib it io n  o f  
g lu c u ro n y l tran sfe rase jby  p ro g e s ta tio n ­
a l  a g e n ts  from  se ru m  o f  p re g n a n t 
w o m en . N a tu re  (L ond .) 187, 693 (1960).

4 . H s ia , D . Y. Y ., D o w b e n , R . M., 
R ia b o v , S.: In h ib ito rs  o f  g lucu rony l 
tr a n s fe ra se  in  th e  n ew born . A n n . N . Y. 
A c a d . Sei. I l l ,  326 (1963).

5. H o l t o n , J .  B ., L a t h e , G. H .:  In h ib i­
to r s  o f  b ilirub in  co n ju g a tio n  in  n ew ­
b o rn  in fa n t serum  a n d  m a le  u rine . 
C lin . Sei. 25, 499 (1963).

6. I t t r ic h , G .: E ine  n eue  M ethode  zu r 
ch em isch en  B estim m ung  d e r  oestroge- 
n e n  H orm one im  H a rn . H o p p e  -Sey- 
le r ’s physio l. Chem. 312, 1 (1958).

7. J e n d r a s s ik , L ., Cleg  h o r n , R . A .: 
P h o to m e tr isch e  B iliru b in b estim m u n g . 
B io ch em . Z. 289, 1 (1937).

8. K r a u e r -Ma y e r , B ., K e l l e r , M ., H o t ­
t in o e r , A .: U b er den  frau en m ilch ­
in d u z ie rten  Ic te ru s  p ro lo n g a tu s  des 
N eugeborenen . H elv . p a e d ia t. A c ta  23, 
68 (1968).

9. L a u r it z e n , C., L e h m a n n , W . D .: 
E in flu ß  von  S te ro idho rm onen  a u f  die 
B iliru b in w erte  beim  N eugebo renen . 2. 
M itte ilu n g . G eburtsh . u . F rau en h e ilk . 
26, 17 (1966).

10. L a u r it z e n , C., L e h m a n n , W . D .: D ie 
B ed e u tu n g  von S te ro id h o rm o n en  in 
d e r  P athogenese  d e r  H y p e rb iliru b in - 
äm ie  u n d  des Ic te ru s  n e o n a to ru m . Z. 
K in d erh e ilk . 95, 143 (1966).

11. L a u r it z e n , C., L e h m a n n , W . D .: 
A ussche idung  von  P re g n a n d io l und  
P reg n an o lo n  im  N eugeborenen . S tim u ­
lie ru n g  d u rch  C h o rio ngonado trop in  u n d  
A C T H . A rch . G ynäk . 204, 197 (1967).

12. Sa s , M ., V is k i , S., Ge l l e n , J . :  S te ro id ­
g e h a lt d e r  F rauenm ilch . A rch . G ynäk . 
207, 452 (1969).

13. Sa s , M ., G e l l e n , J . ,  V is k i , S .: S te ro id ­
au ssch e id u n g  und  S eru m -B iliru b in w erte  
bei m i t  M u tte rm ilch  u n d  b e i k ü n stlich  
e rn ä h r te n  N eugeborenen . Z bl. G y n äk . 
91, 1296 (1969).

14. Sa s , M ., H er c zeg , J . :  Ú jsz ü lö tte k  
se ru m -b iliru b in  sz in tje  és s te ro id -k iv á - 
la s z tá sa  p rogeste ron -te rhe lés u tá n . O rv . 
H e til . 110, 2502 (1969).

Dr. M. Z. S as  
Női Klinika 
Szeged, Hungary

Acta Paediatrica Academiae Scienliarum Hungaricae 11, 1070


	1. szám
	Sas, M. Z.-Herczeg, J.: Serum Bilirubin Level and Steroid Excretion following Progesterone Loads in New-born Infants

	Oldalszámok������������������
	35���������
	36���������
	37���������
	38���������
	39���������
	40���������


