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B lood glucose, p la sm a  free f a t ty  acid  and  in d iv id u a l free  am in o  acid 
levels w ere m easu red  in th e  co rd  b lood  o f  p re te rm  new borns w hose m o thers 
h ad  received  predn iso lone  tr e a tm e n t to  p rev en t R D S . N o s ig n ific an t d if
ferences w ere found  in  e ith e r  o f  th e  m etab o lites  be tw een  th e  p redniso lone 
tre a te d  a n d  th e  co n tro l g ro u p  o f  com parab le  g e s ta tio n a l age a n d  b ir th  
w eight. The re su lts  suggest th a t  co rtico stero id  tre a tm e n t h a s  no  gross a d 
verse effect on  fuel hom eostasis.

W hile studying the  effect o f h ydro 
cortisone adm inistered to  p regnan t 
ewes for inducing preterm  delivery, 
Liggins and  Howie [9] no ted  th a t  a 
few p rem ature lam bs had  less th an  
th e  expected degree of atelectasis. 
On th is  observation has been based 
th e  stero id  trea tm en t o f m others in 
p rem atu re  labour for th e  prevention 
o f R D S in their offspring. The con
cep t has been supported  b y  a  num ber 
o f anim al and  hum an studies [1] and  
obstetricians now are frequen tly  using 
glucocorticoids to  p reven t RDS. In  
view of th e  prom ising resu lts b u t no t 
knowing w ith any ce rta in ty  th e  
hazards to  m other and  fetus, th e  
physician  m ay have difficulty  in 
deciding w hether or n o t to  use 
stero ids in a  given pa tien t.

There is a long list o f adverse 
effects o f corticosteroid th erap y , such

as grow th re tardation , im paired cen t
ral nervous system  developm ent, dis
tu rb ed  m aterno-fetal glucose transfer, 
abnorm al glucose m etabolism , etc. 
[16]. On the  o ther hand , th e  effects 
of glucocorticoids on th e  hum an  fetus 
during th e  th ird  trim ester a re  n o t well 
docum ented. There are few follow-up 
stud ies [2, 5, 15] and  no docum en ta
tion  o f th e  im m ediate u n to w ard  effects 
o f prophylactic glucocorticoid t r e a t
m ent on blood or p lasm a m etabolites 
of th e  hum an fetus is available .

Since therapeutic doses o f gluco
corticoids have a well-known effect 
on p ro tein  and ca rbohydra te  m eta
bolism [17] and su b s tra te  (amino 
acid, lipid and carbohydra te) defi
ciency has been suggested [6] to  delay 
su rfac tan t synthesis in th e  p re term  
new born, the  m aintenance o f norm al 
levels o f m etabolites in  th e  fetal
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circu lation  despite cortisone adm in
is tra tio n  seems to  be essential.

W e hav e  therefore com pared  the 
blood glucose, plasm a free fa tty  acid 
and  individual free am ino ac id  level 
in th e  cord  blood of tw o groups of 
p rem atu re  babies, w ith  or w ithout 
m a te rn a l prednisolone trea tm e n t.

M a t e r ia l  and  M e t h o d s

A to ta l  o f  107 m o th e rs  in  p re m a tu re  
lab o u r rece iv ed  45 to  GO m g  p redn iso lone  
a n d  a  ra n d o m ly  se lec ted  g ro u p  o f  107 
p re te rm  in fa n ts  o f co m p arab le  g e s ta tio n a l 
age a n d  b ir th  w eig h t se rv ed  a s  con tro ls. 
T he c lin ica l re su lts  o f th e  s tu d y  a re  p u b lish 
ed  s im u ltan eo u sly  [7]. B lood  sam ples 
w ere ta k e n  from  th e  u m b ilica l v e in  im m e
d ia te ly  a f te r  b ir th . B lood  g lucose w as 
e s t im a te d  b y  th e  o rth o to lu id in e  m ethod  
[12], p la s m a  free f a t ty  ac id s b y  th e  m ethod  
o f  D a lto n  u n d  K ow alsky  [4].

P la s m a  w as dep ro te in ized  b y  sulpho- 
sa licy lic  a c id  and  p lasm a free  am in o  acids 
w ere e s tim a te d  b y  ion ex ch an g e  c h ro m a to 
g ra p h y  u sin g  an  B eck m an  M ultich rom  
a u to m a tic  am ino  acid  an a ly se r.

R esu lts

G esta tiona l age, b ir th  w eight, blood 
glucose an d  plasm a free fa tty  acid 
levels a re  shown in T ab le I. Mean 
g es ta tio n a l age and  m ean b ir th  weight 
w ere sim ilar in th e  tw o groups. Mean 
blood  glucose concen trations were 
a lm ost th e  same. N ew borns p re
viously  exposed to  th e  effect of 
corticostero id  had  som ew hat lower 
p lasm a free fa tty  acid levels in cord 
blood, b u t the  difference did not 
reach  th e  level of significance.

Mean p lasm a concentrations o f 17 
individual am ino acids are seen in 
Table I I .  W ith  th e  exception of 
phenylalan ine no significant differen
ces were found between th e  two 
groups a n d  com bined concentrations 
of 17 am ino acids were also very  
similar.

T he following correlations were 
m ade: blood glucose levels against 
p lasm a free fa tty  acid values, blood 
glucose levels against free am ino acid 
concentrations and free fa tty  acid 
values aga inst free amino acids. A 
sign ifican t correlation was found only 
betw een blood glucose levels an d  free 
fa tty  acid  values in the  trea ted  group 
(r =  0.699; p  <  0.01).

D isc u ssio n

I t  is well-recognized th a t  gluco
corticoids increase th e  production  of 
glucose by  th e  liver [3]. This gluco
neogenic effect has generally been 
ascribed to  accelerated pro tein  ca ta 
bolism [10] resulting in augm ented  
av a ilab ility  o f precursor am ino acids
[14]. In  acu te  experim ents a  single 
dose o f glucocorticoid has been ob
served to  increase plasm a alanine 
concen tra tion  in children [11] and  in 
ra ts  [13]. In  a  recent study , [17] a 
40 %  increm ent was observed in 
p lasm a alan ine afte r adm inistration  
o f 2 m g/day  dexam ethasone for 3 
days. These observations suggest th a t  
even a sh o rt glucocorticoid trea tm e n t 
m ay lead  to  considerable d isto rtion  
in am ino acid  homeostasis.

T he effect of m aternal glucocorti-
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T a b le  I

G esta tiona l age, b ir th  w eigh t, blood glucose an d  p lasm a free f a t ty  ac id  ( К FA) levels 
in  th e  tw o  groups o f  in fan ts . M ean ±  S .E .

V alues in  p a ren th e se s  show  th e  range for th e  re le v a n t p a ra m e te r

Prednisolone-treated Control P

G estational age, week 34 (28 30) 32 (28—36)
B irth  weight, g 2088 (1350—3300) 1926 (1300 2450)
Blood glucose, mg/dl 73±6 76±9 NS
Plasm a F F  А, цт о \/\ 371 ±24 589 ±136 NS

n 19 16

T a b le  I I

In d iv id u a l an d  to ta l p la sm a  am ino  ac id  levels in  th e  tr e a te d  a n d  in  th e  co n tro l group
o f p re te rm  babies. M ean +  S .E .

Prednisolone-treated Control P

Taurine 266±26 269 ±25 NS
A spartate 62±4 95 ±  13 NS
Citrulline 11 ±2 14±3 NS
Proline 222 ±20 187± 14 NS
Glycine 283± 17 324 ±92 NS
Alanine 420 ±58 452 ±31 NS
Cystine 103±13 109 ±9 NS
Valine 267 ±28 266 ±  11 NS
Methionine 28 ±2 31±3 NS
Isoleucine 62 ±8 76 ±5 NS
Leucine 147 ±8 159 ±  9 NS
Tyrosine 63±5 62 ±6 NS
Phenylalanine 106±10 141 ±  15 <0.01
Lysine 352 ±59 353±38 NS
Ornithine 140 ±11 159 ±26 NS
Histidine 95 ±  16 56 ±10 NS
Arginine 76±6 87 ±  10 NS

Total 2627 ±210 2735 ±67 NS
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coid tre a tm e n t on induction o f fe ta l 
enzym es has not been investigated  
system atically . However, a  12 1/2 
week o ld  fetus of a prednisolone- 
t re a te d  m other exhibited  a  high 
phosphoenolpyruvate ca rboxyk  i nase 
ac tiv ity , a  key enzyme o f hepatic  
gluconeogenesis [8]. A ugm ented  glu- 
coneogenesis from am ino ac id  su b 
s tra te s  is probably accom panied  by  
p ro te in  catabolism  which is u n d esir
able in  th e  im m ediate p o s tn a ta l 
period, w hen the in take o f n u trien ts  
is a lre ad y  curtailed. In  fact G hadim i 
e t al. [6] postulated th a t su b s tra te  
lack cou ld  contribute to  th e  defic ien t 
s u rfa c ta n t synthesis in R D S.

In  th e  present s tudy  th e  cord  level 
o f all th e  m etabolites m easured  was 
p rac tica lly  the same in  b o th  th e  
t re a te d  and  the control g roup . I t  
w ould n o t, however, be correc t to  
conclude th a t  glucocorticoids in th e  
dose given to  the m others had  no 
effect on  fetal glucose an d  am ino 
ac id  m etabolism . The n u m b er o f 
cases w as sm all and only a few plasm a 
m etab o lites  could be m easured. The 
e s tim atio n  of hormone levels, espe
cially  th a t  of glucocorticoids in  cord 
blood, should be included in  fu rth e r 
stud ies. D espite the d ifficulties c rea t
ed  b y  th e  intravenous tre a tm e n t o f 
R D S  (glucose and b ica rb o n a te  in fu
sions, e tc.), observation o f th e  p o s t
n a ta l  changes of these m etabo lites 
w ould  also be inform ative. F inally , 
w ith  all these reservations, i t  can be 
sa id  th a t  m aternal p rednisolone a d 
m in is tra tio n  had no gross effect on 
cord  blood glucose, p lasm a free fa tty  
ac id  a n d  free amino acid levels.

R e f e r e n c e s

1. A v e r y , M. E .: P harm aco log ica l a p 
proaches to  accelera tion  o f  foe ta l lung 
m a tu ra tio n . B rit. m ed . B ull. 3 1 , 13  
(1975).

2. B a d e n , M ., B atter, Ch . R ., C o l l e , E ., 
K l e in , G., T aettsch , H . W ., St e r n , L .: 
A  con tro lled  t r ia l  o f  hyd roco rtisone  
th e ra p y  in  in fa n ts  w ith  re sp ira to ry  d is
tress synd rom e. P ed ia tric s  50, 526
(1972) .

3. Ca h il l , G. F . J . : A ction  o f  ad ren a l 
co rtica l s te ro id s on  ca rb o h y d ra te  m e ta 
bolism . In :  C h ris ty , N . P . (E d .): The 
H u m an  A d ren a l C ortex . H a rp e r  and  
R ow  P ub lishers , N ew  Y ork  1971.

4. D a lto n , C., K o w a lsk y , C.: A u to m ated  
co lo rim etric  d e te rm in a tio n  o f  free f a t ty  
acids in  b io logical flu ids Clin. Chem . 1 3 , 
774 (1967).

5. F it z h a r d in g e , P ., E is e n , A ., L e j - 
TÉNYï, C., M e t r a k o s , K ., R am say , M .: 
Sequalae o f  ea rly  ste ro id  a d m in is tra 
tio n  to  th e  new born  in fan t. P ed ia tric s  
53, 877 (1974).

6. G h a d im i , H ., A r u l a n a n t h a m , K .,
D e s a i , L .: U n ita ry  co ncep t fo r p re 
ven tion  an d  tr e a tm e n t o f  re sp ira to ry  
d is tress synd rom e. L a n c e t 2, 126
(1973) .

7. H orv á th , I .,  M é h e s , K ., F ia s , I ., 
Szm o d its , Sz.: P rev en tio n  o f  re sp ira 
to ry  d is tre ss  syndrom e b y  a n te n a ta l 
m a te rn a l ste ro id  m ed ication . A cta  
p a ed ia t. A cad . Sei. hung . 1 7 , (1976).

8. K i r b i , L ., H a h n , P .:  E n zy m e  in d u c 
tio n  in  h u m a n  fe ta l liv er P e d ia t. R es. 
7 , 75 (1973).

9. L ig g in s , G. C., H o w ie , R . N .: A  con 
tro lled  t r ia l  o f a n te p a r tu m  g lucoco rti
coid t r e a tm e n t fo r p rev en tio n  o f R D S  
in p re m a tu re  in fan ts . P ed ia tric s  50, 
515 (1972).

10. L o n g , C. N . H ., K a t z in , B ., F r y , F . G.: 
A drena l co rtex  an d  ca rb o h y d ra te  m e ta 
bolism . E ndocrino logy  26, 309 (1940).

11. P a g lia r a , A. S., K a r l , I . E ., D e  V iv o
D . C., F e i g i n , R . D ., K ip n is , D. M 
H y p o alan inem ia : a  co n co m itan t o f
k e to tic  hypog lycaem ia . J .  clin. In v e s t. 
5 1 , 1440 (1972).

12. P r ic e , J .  D .: A  sim ple rap id  m eth o d  
fo r d e te rm in in g  glucose in  blood o r 
p lasm a. A n a ly s t 92, 198 (1967).

13. R y a n , W . L ., Ca r v e r , M. J . :  Im m e 
d ia te  an d  p ro longed  effects o f  h y d ro 
co rtisone  on  th e  free am ino  acids o f  
r a t  sk e le ta l m uscle. P roc . Soc. exp . 
Biol. (N . Y .) 114, 816 (1963).

14. S m it h , O. K ., L o n g , C. N . H .: E ffec t 
o f  co rtiso l on  th e  p la sm a  am ino  n itro 

Acta Paediatriea Academiae Scientiarum Hungaricae 17, 1076



Oy. Soltész et al. : Antepartum, glucocorticoid treatment 301

gen  o f  ev iscera ted  adrenaleo tom ized  
d iab e tic  ra ts . E ndocrino logy  80, 561 
(1967).

15. T a e u s c h , H . W . J . ,  W a n g , N . S., 
B a d e n , M ., B a u e r , C., S t e r n , L .: 
A  con tro lled  tr ia l  o f  hyd roco rtisone  
th e ra p y  in  in fa n ts  w ith  R D S . I I .  P e d i
a tr ic s  52, 850 (1973).

16. T a e u s c h , H . W . J . :  G lucocorticoid

G. S o l t é s z , M. D.
G yerm ekklinika
H-7623 Pécs, H ungary

p ro p h y lax is  fo r re sp ira to ry  d is tress  
syndrom e : a  rev iew  o f  p o te n t ia l  to x ic ity  
J .  P e d ia t . 87, 617 (1975).

17. W i s e , J .  K ., H e n d l e r , R ., F e l ig , 
P h .: In fluence  o f  g lucoco rtico id s on 
g lucagon  secretion  and  p la sm a  am ino  
acid  concen tra tions in  m a n . J .  clin. 
In v e s t. 52, 2774 (1973).

Acta Paediatrica Academiae Scientiarum Вшщаггсае 17, 1976


	4. szám
	Soltész, Gy.-Horváth, I.-Méhes, K.-Mestyán, J.: Antepartum glucocorticoid treatment: The effect of prednisolone on umbilical blood glucose, plasma free fatty acids and individual free amino acid levels

	Oldalszámok������������������
	297����������
	298����������
	299����������
	300����������
	301����������


