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Metabolic acidosis, nitrogen balance and weight 
gain in preterm  infants

E. Su ly o k

D e p a r tm e n t o f  P ed ia tric s , U n iv e rs ity  M edical School, P é t«

(R eceived 27 M arch , 1976)

N itro g en  balance , u rin a ry  N A E  a n d  th e  acid  base p a ra m e te rs  in  th e  
blood o f  15 m ale  p re te rm  in fan ts  w ith  b i r th  w eigh ts o f 1000 —2370 g (m ean  
1715 g) a n d  g e s ta tio n a l age o f 29 — 37 w eeks (m ean 33.3 weeks) w ere d e 
te rm in ed  w eekly , in  th e  f i rs t six  w eeks o f  life.

T he su m  o f  N A E  p lus acid  re te n tio n , as “ to ta l ac id ” , w as u sed  to  
in v es tig a te  th e  re la tio n sh ip  betw een  n itro g en  balance, w eigh t g a in  an d  
acid -base hom eostasis .

D u rin g  th e  f irs t  th ree  p o s tn a ta l w eeks, n itrogen  in tak e , u r in a ry  an d  
faecal loss o f  n itro g en  as well as th e  n itro g e n  re ten tio n  were rap id ly  in c re a s
ing. L a te r , u r in a ry  excre tion  c o n tin u ed  to  rise, the in tak e  rem ain ed  u n 
changed  a n d  as  a  resu lt, th e  am o u n t o f  re ta in e d  n itrogen  decreased  s lig h tly .

U rin a ry  N A E  was stead ily  in c rea s in g  to  reach  th e  m a x im u m  o f  2.8 
m E q /k g  b y  th e  fo u r th  week. A cid re te n tio n  w as th e  m ost p ro n o u n ced  in 
th e  second  a n d  th ird  week, th e re a f te r  i t  fell u n til th e  end o f th e  s tu d y . 
The im p o rta n c e  o f  N A E  re la tive  to  a c id  re te n tio n  was con tinuously  in c re a s
ing th ro u g h o u t th e  observa tion  period .

T he “ to ta l  a c id ” increased g ra d u a lly  and  reached its  p eak  v a lu e  in 
th e  th ird  w eek o f  life. S ubsequen tly  a  co n tin u o u s  fall was seen.

D u rin g  th e  f i rs t  th ree  ;weeks o f  life th e re  was a  s ig n ifican t p o s itiv e  
co rre la tion  be tw een  “ to ta l a c id ” and  n itro g e n  in tak e  and  u r in a ry  n itro g en  
ex trac tio n . S ince th e  increase in “ to ta l  a c id ” w en t para lle l w ith  th e  in c rea s
ing n itro g en  re te n tio n , th e  la t te r  m a y  b e  assum ed  to  be an  a d d it io n a l fa c to r 
in  p ro d u c in g  acidosis.

C alcu la ted  p e r  100 m g  n itrogen  in g es ted , re ta ined  o r ex c re ted  w ith  
u rine , „ to ta l  a c id ” w as decreasing  w ith  th e  increasing  ra te  o f  w eig h t g a in . 
This in d ica te s  t h a t  th e  g row th  process — irrespective  o f  th e  p o s tn a ta l  
d ev e lopm en t o f  ren a l H + h an d lin g  — is also  involved in  th e  e lim in a tio n  
o f acids.

I t  is  g e n e r a l l y  a c c e p t e d  t h a t  d u r i n g  

t h e  f i r s t  p o s t n a t a l  w e e k s  t h e  i n c r e a s 

i n g  a c i d  i n p u t  a n d  t h e  l i m i t e d  r e n a l  

c a p a c i t y  t o  e x c r e t e  h y d r o g e n  io n s  

l e a d  t o  a  p o s i t i v e  a c i d  b a l a n c e  a n d  

t o  m a i n t e n a n c e  o f  t h e  a c i d o t i c  s t a t e  

i n  l o w - b i r t h - w e i g h t  n e o n a t e s  [1 0 , 1 1 ]. 

U n d e r  u s u a l  c o n d i t i o n s  t h e  n e t  n o n 

v o l a t i l e  a c i d  ( N V A )  i n p u t  m a i n l y  

o r i g i n a t e s  f r o m  p r o t e i n  c a t a b o l i s m  

[ 1 4 ] .  N e t  u r i n a r y  a c i d  e x c r e t i o n

( N A E )  o f  p r e m a t u r e  i n f a n t s  v a r i e s  t o  

a  g r e a t  e x t e n t  f r o m  w e e k  t o  w e e k  

d e p e n d i n g  o n  t h e  m a t u r i t y  o f  t h e  

k i d n e y  a n d  o n  t h e  a c id  l o a d  t o  b e  

e x c r e t e d  [5 ,  7 , 8 , 9 , 10, 1 1 , 1 8 , 2 2 , 2 3 , 

2 5 , 2 6 ] .
The present longitudinal study was 

undertaken to investigate the rela
tionship between some well-known 
factors such as protein catabolism, 
weight gain and urinary NAE, all
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268 E. Sulyok: Metabolie acidosis

a f f e c t i n g  t h e  a c id - b a s e  h o m e o s t a s i s  o f  

p r e m a t u r e  i n f a n t s  d u r i n g  t h e  f i r s t  

s i x  w e e k s  o f  l ife .

I n  a n  e f f o r t  t o  o v e r c o m e  t h e  d i s 

t u r b i n g  e f f e c t  o f  t h e  r a p i d l y  c h a n g i n g  

r e n a l  c o n t r i b u t i o n  t o  t h e  c o n t r o l  o f  

a c i d o s i s ,  t h e  s u m  o f  N A E  a n d  a c i d  

r e t e n t i o n  ( c a l l e d  “ t o t a l  a c i d ” ) w a s  

u s e d  t o  a s s e s s  t h e  i n f l u e n c e  o f  d i f f e r 

e n t  g r o w t h - r a t e s  a n d  t h e  c o m p o n e n t s  

o f  n i t r o g e n  b a l a n c e .

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

A  g ro u p  o f  m ale p re te rm  in fa n ts  w as 
se le c te d  fo r th e  s tudy . P re g n a n c y , de livery  
a n d  p e r in a ta l  course w ere u n e v e n tfu l in  
a ll cases . T h e  b ir th  w eights a n d  g e s ta tio n a l 
ag es  ra n g e d  from  1,000 to  2370 g  (m ean, 
1715 g) a n d  from  29 to  37 w eeks (m ean, 
33.3 w eek s), respectively .

T h e  in fa n ts  were fed a p p ro p r ia te  cow ’s 
m ilk  fo rm u la s . Food in ta k e  w as g rad u a lly  
in c re a se d  n ea rly  a t  th e  sam e r a te  in  ev ery  
in f a n t  to  a t ta in  a  calorie a n d  flu id  in ta k e  
o f  120 — 140 cal/kg  an d  180 — 200 m l/kg, 
re sp e c tiv e ly , b y  th e  end o f  th e  second  w eek 
o f  life. N itro g e n  balance, u r in a ry  n e t acid  
e x c re t io n  a n d  th e  acid-base p a ra m e te rs  o f  
b lo o d  w ere  determ ined  on  th e  7 th  d ay  an d  
th e r e a f te r  w eekly  for 6 w eeks.

U rin e  w as collected fra c tio n a lly  u n d er 
to lu e n e  fo r a  period o f  24 h o u rs . The 
sp ec im en s  w ere re frig e ra ted , poo led  an d  
a n a ly s e d  fo r pH , t i tr a ta b le  a c id i ty , am m o 
n ia  a n d  to ta l  n itrogen.

A n a ly t ic a l procedures

A rte r ia l  blood ac id -base  s ta tu s  was 
d e te rm in e d  b y  the m e th o d  o f  A s tru p  [2]. 
U r in a r y  p H  was m easu red  a t  38 °C, 
t i t r a t a b l e  a c id ity  acco rd ing  to  Po lin  (end 
p o in t  o f  t i tra tio n , p H  7.4), u r in a ry  am m o 
n ia  a c c o rd in g  to  M cCullough [16]. U rin a ry  
b ic a rb o n a te  was ca lcu la ted  fro m  G am ble’s 
n o m o g ra m m e  using th e  co rresp o n d in g  p H

value  [6]. K je ld ah l’s m eth o d  w as u sed  to  
d e te rm in e  th e  to ta l n itro g en  c o n te n t  o f 
u rin e  a n d  th a t  o f  th e  cow ’s m ilk  fo rm u las .

C alculations

N e t ac id  excre tion  consisted  o f  th e  sum  
o f  u r in a ry  t i tr a ta b le  acid  p lu s am m o n iu m  
ion  m in u s  b icarbona te .

T h e  a m o u n t o f re ta in ed  ac id s w as ca l
c u la te d  fro m  th e  base excess b y  a n  a rb i
t r a ry  assessm en t. A ccording to  th is  a  change 
o f  one  m E q /1  o f  base excess in  th e  p re m a 
tu re  in fa n t corresponds to  a b o u t 0 .5  m E q  
o f  a c id /k g  body  w eight [9, 12].

N itro g e n  re ten tio n  w as c a lc u la te d  as 
th e  d iffe rence  betw een th e  n itro g e n  in tak e  
a n d  th e  su m  o f th e  u rin a ry  a n d  faecal 
n itro g e n  losses. The n itro g en  lo s t in  the 
s to o ls  w as ap p ro x im ated  to  be 15%  o f  th e  
n itro g e n  ingested  irrespec tive  o f  b ir th  
w eig h t, p o s tn a ta l age or p ro te in  in ta k e  [27, 
28].

S ta tis tic a l analysis w as p e rfo rm e d  b y  
c a lc u la tin g  th e  coefficient o f  co rre la tio n , 
th e  e q u a tio n  o f regression, th e  m e a n  and  
th e  s ta n d a rd  errors. The p  v a lu es p re sen ted  
w ere d e te rm in ed  b y  S tu d e n t’s t te s t .

R e s u l t s

P o s tn a ta l changes in  n itrogen  balance
I n t a k e ,  u r i n a r y  e x c r e t i o n  a n d  f a e c a l  

l o s s  o f  n i t r o g e n  a s  w e l l  a s  n i t r o g e n  

r e t e n t i o n  a r e  s h o w n  i n  F i g u r e  1 a n d  

T a b l e  I .  I t  c a n  b e  s e e n  t h a t  d u r i n g  

t h e  f i r s t  t h r e e  w e e k s ,  n i t r o g e n  i n t a k e  

w a s  r a p i d l y  i n c r e a s in g ,  b u t  t h e r e a f t e r  

i t  r e m a i n e d  p r a c t i c a l l y  u n c h a n g e d .

U r i n a r y  n i t r o g e n  e x c r e t i o n  s h o w e d  

a  m o d e r a t e  s t e p w i s e  i n c r e a s e  t h r o u g h 

o u t  t h e  w h o le  o b s e r v a t i o n  p e r i o d .

F a e c a l  n i t r o g e n  w a s  a p p r o x i m a t e d  

t o  a c c o u n t  f o r  1 5 %  o f  t h e  i n g e s t e d  

n i t r o g e n  i r r e s p e c t i v e  o f  p o s t n a t a l  a g e ,  

t h e r e f o r e  i t s  p o s t n a t a l  c h a n g e s  w e r e  

s i m i l a r  a s  t h o s e  o f  t h e  n i t r o g e n  i n t a k e .
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mg/kg/day 

800-

0  NITROGEN INTAKE 
■  NITROGEN RETENTION 
□  URINARY NITROGEN EXCRETION 
S  FAECAL NITROGEN LOSS

60CF

r F ig . 1. N itro g en  b a lan ce  o f  p re te rm  in fa n ts  d u rin g  th e  firs t six  w eeks o f  life

T a b l e  I

P o s tn a ta l changes in  n itro g en  b a lan ce  o f  p re te rm  in fan ts  
d u rin g  th e  f i rs t six  w eeks o f  life

Age, weeks
Nitrogen intake Nitrogen loss (mg/kg/day) Nitrogen retention

mg/kg/day
urinary fecal

mg/Kg/ciay

1 m e a n
n

410.4
15 Is

189.4
15

one
15 О

160.3 , 
15 ) |

S. E. 24.2 2 18.2 3.6 26.8 Я
2 m e a n 594.2 221.8 89.1 282.3 1 О

n 15 15 15 15 о
S. E . 27.9 17.8 4.1 28.5

3 m e a n 098.1 239.9 О 104.7 348.8
n 14 14 O ' Ю

<M 14 14
S. E. 25.6 27.6 О 3.8 26.6

4 m e a n 656.4 234.1 98.5 318.5
n 13 13 13

0.0
1 13

S. E . 26.0 © 22.9 3.9 10.0 о
5 m e a n 646.2 256.5 96.9 292.5

n 11 11 11 11
S. E. 29.4 18.8 5.0 28.9

6 m e a n 598.4 263.1 89.8 247.8
n 10 10 10 10

S. E. 32.8 28.0 4.9 41.4

As a result of these changes a P o stn a ta l changes in  re ta in ed  a c id s  
continuously positive nitrogen ba- a n d  N A E  
lance developed. The amount of re
tained nitrogen increased at a slow As shown in Figure 2 and Table II 
rate until the third week followed by the urinary NAE is steadily increas- 
a slight gradual fall during the ing and reaches its maximum of 2.8 
further periods of observation. mEq/kg/day at the end of the fourth
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F i g . 2. R e ta in e d  acids a n d  u r in a ry  N A E  o f p re te rm  in fa n ts  d u ring  th e  f i rs t s ix  w eeks
o f  life

T a b l e  I I

P o s tn a ta l  changes in  u r in a ry  N A E , ac id  re te n tio n  an d  “ to ta l a c id ” 
o f  p re te rm  in fa n ts  d u rin g  th e  f i rs t six  w eeks o f  life

Age, weeks 1 2 3 4 5 6

urinary  N A E mean — 0 .9 4 4’4’4 1 .8 3 4 2 .3 5 4 2 .7 8 4 2 .3 5 2.20
m E q/kg /day n 15 1 5 14 13 11 10

S. E. 0 .1 5 0 .2 5 0 .3 3 0 .3 5 0 .2 5 0 .3 2

acid re ten tion mean 3 .7 1 1’2’3 4 . 7 1 1 4 .5 0 3 .3 7 2 .6 1 2 2 .0 4 3

m E q/kg /day n 15 1 5 1 4 13 11 10
S. E. 0 .3 0 0 .5 0 0 .4 4 0 .5 0 0 .4 3 0 .4 8

“ to ta l acid” mean 4 .6 1 2’2 6 .5 7 2 6 .8 1 2’3 6.20 4 .9 6 4 .2 5 3

n 15 1 5 1 4 13 11 10
S. E. 0 .4 9 0 .0 4 0 .7 8 0 .6 0 0 .5 6 0 .7 0

* p  <  0 .0 5  
2p  <  0 .0 2 5  
3p  <  0 .0 1  
' p  <  0 .0 0 5

week. L a te r  it persists a t  th is  level 
or undergoes a slight, s ta tis tica lly  
insign ifican t decrease.

A cid re ten tion  is th e  m ost p ro 
nounced  in  the  second an d  th ird  
week a n d  i t  falls to  ab o u t 2 m E/kg 
b y  th e  en d  of the study . T he am ount 
o f acids represented b y  th e  sum  of

th e  N A E  and  th e  re ta in ed  acids 
g radually  increases an d  reaches its 
peak  value in the  th ird  week o f life. 
S ubsequently , a m arked continuous 
fall occurs.

F igu re  3 illustrates th e  re lationship  
betw een N A E and  re ta in ed  acids. 
T he im portance of N A E against acid
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□  ACID RETENTION 
■  NET ACID EXCRETION

POSTNATAL AGE. WEEKS

F ig . 3. P o s tn a ta l changes in  th e  im p o rtan ce  o f  u r in a ry  N A E  in re la tio n  to  ac id  re te n 
tio n  in  p re te rm  in fan ts

re ten tion  is continuously increasing 
even in th e  5th and  6th  weeks of life 
when the  absolute value of NA E is 
practically  unchanged, due to  the  
decreased acid load to  be excreted. 
This suggests th a t  in th e  d isappear
ance of la te  m etabolic acidosis, fac
to rs  o ther th a n  renal acid excretion 
m ust also be involved.

Relationship between nitrogen balance 
and N A E  -(- acid retention

D uring th e  firs t th ree  weeks of 
life, when late  m etabolic acidosis

develops, there is a sign ifican t posi
tiv e  correlation betw een n itrogen  in
tak e  and  the  sum of N A E  plus acid 
re ten tion  (Fig. 4).

F igure 5 shows th e  am o u n t of 
“ to ta l acids” vs. u rin a ry  nitrogen 
excretion. A significant positive re 
lationship m ay also be seen ind icat
ing th a t  the  developm ent o f acidosis 
is due to  the  increased p ro te in  ca ta 
bolism. W hen to ta l acids a re  p lo tted  
as a function o f n itrogen  reten tion , 
such a relationship can n o t be found 
(Fig. 6). However, m ean nitrogen

cr ,5
H i,

Q СГ

\z.: m
LiJ crй;Ш
Q E 
f ;

F ig . 4. R e la tio n sh ip  b e tw een  “ to ta l a c id s’* a n d  n itrogen  in tak e  o f  p re te rm  in fan ts  
d u rin g  th e  firs t th re e  w eeks o f  life
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272 E . Sulyok: Metabolie acidosis

F ig . 5. Relationship betw een ‘ to ta l  acids” and u rinary  n itrogen  excretion of preterm  
in fan ts du rin g  the first three weeks o f life

NITROGEN RETENTION m g /  kg /  day

F ig . 6. Relationship betw een “ to ta l acids” and n itrogen  reten tion  of p reterm  infants 
du rin g  the  first three weeks o f life

re te n t io n  an d  “ to ta l  a c id s ”  show  a 
s im ila r  tendency  to  rise  d u rin g  th e  
f i r s t  th re e  p o s tn a ta l w eeks.

C a lcu la ted  p er 100 m g n itrogen  
in g e s te d , re ta in ed  o r  e x c re te d  in 
u r in e , th e  am o u n t o f  “ to t a l  ac id s” is 
g ra d u a lly  decreasing f ro m  th e  second 
w eek  o f  life an d  th e  lo w est v a lu es  are  
a t ta in e d  b y  th e  5 th  a n d  6 th  weeks 
(F ig . 7). T here is a n  in v e rse  re la tio n 
sh ip  betw een  th e  fa ll o f  th e s e  ra tios

and  w eight gain: th e  m ore p ro 
nounced th e  fall, th e  higher th e  ra te  
of w eight gain. These findings m ean 
th a t  th e  ac id  load derived m ainly 
from  p ro te in  catabolism  is p a r tly  
elim inated  b y  processes involved in 
grow th.

T he p a tte rn  of “ to ta l ac ids” per 
100 m g nitrogen  re ta ined  is slightly  
d ifferen t from  th a t  re la ted  to  th e  
ingested or excreted  nitrogen. I t  dis-
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и NITROGEN RETAINED 
□ NITROGEN EXCRETED

60
50 “
•40 X о
30 ^  

•20 z  
10 z

á

-10

F i g . 7. P ostnata l changes in  “ to ta l acids” per 100 m g nitrogen ingested, excreted  and 
retained, and the ir rela tion  to  the weight gain of p re te rm  infants during the  firs t six

weeks of life

plays a m arked fall in th e  second week 
a n d  a fte r the  th ird  week rem ains 
nearly  unchanged indicating th a t 
during  th e  period  o f in itial weght 
loss th e  re ta ined  n itrogen  m ay cause 
acidosis.

D is c u s s io n

T h e  d e v e l o p m e n t  o f  m e t a b o l i c  a c i 

d o s i s  i n  p r e t e r m  i n f a n t s  i s  a s c r i b e d  

t o  a n  i m b a l a n c e  b e t w e e n  m e t a b o l i c  

a c i d  p r o d u c t i o n  a n d  t h e  e f f i c i e n c y  o f  

t h e  p r o c e s s e s  i n v o l v e d  i n  t h e  e l i m i n a 

t i o n  o f  t h e  e n d o g e n o u s  a n d  e x o g e n o u s  

a c i d  lo a d .

On th e  basis o f th e ir  2 to  3 times 
higher protein  in take, m etabolic h yd
rogen ion production  per kg of body 
w eight for in fan ts was assum ed to 
exceed th a t  for ad u lts  [1]. Chan [3] 
stud ied  th e  endogenous acid produc
tion of 1 to  2 weeks old preterm  
infan ts by  m easuring th e  u rinary  
concentration  of su lp h a te  and  organic 
anions. The ra te  o f endogenous acid 
production was 2 3 inEq/kg/day,
an d  th e  kidney excreted  only about

65%  of th e  acid produced, even if 
th e  acid-base sta tu s was in  eq u i
librium .

In  th e  present study, endogenous 
acid production  was no t m easured  
directly , b u t the  d a ta  concerning 
“ to ta l ac ids” allowed to  draw  some 
conclusions as to  m etabolic hydrogen  
ion production.

(i) D uring the  firs t th ree  weeks of 
life, u rin a ry  net acid excretion  is 
s tead ily  increasing and a t th e  sam e 
tim e ac id  re ten tion  is sligh tly  in 
creased o r unchanged. This p rov ided  
ind irec t evidence of the  rising ra te  of 
endogenous acid production.

(ii) U n d er our nursing conditions
th e  ra te  o f m etabolic acid p roduc tion  
reached  th e  level of 2 3 m E q/kg /day
m easured by  Chan only a f te r  th e  
second p o s tn a ta l week, even w hen it 
was ta k e n  into account th a t  in a 
steady  acid-base s ta tu s  ab o u t 35%  
of th e  ac id  production is no t excreted  
by  th e  kidneys.

(iii) In  good agreem ent w ith  p re 
vious reports, the  increasing p ro te in  
in take resu lted  in an increase o f
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acidosis and /o r u rinary  acid excre
tion. T h e  rise is th o u g h t to  be due to  
an  increased  protein catabolism  [4, 5, 
8, 9, 10, 11, 24, 26]. The increased 
p ro te in  in take resu lted  no t only  in 
en h an ced  u rinary  nitrogen excretion, 
b u t also  in  an  increase of nitrogen 
re te n tio n . Since during th e  firs t three 
weeks o f  life, mean n itrogen re ten t ion 
and  “ to ta l  acids” showed a sim ilar 
rising tendency , the  n itrogen re ta ined  
m ay  also  be considered an  add itional 
fac to r in  producing acidosis. In  sup
p o rt o f  th is  assum ption it m ust he 
m en tio n ed  th a t in th is  early  period 
o f life on ly  p a rt of th e  n itrogen  is 
in co rp o ra ted  to  form  new protein , 
w hereas a  considerable am oun t is 
accu m u la ted  in the  body fluids in the  
form  o f  free amino acids. T he higher 
th e  p ro te in  intake, th e  higher the  
level o f to ta l free am ino acids [15, 
21]. I t  was shown th a t  in low-birth- 
w eight neonates fed a s tan d a rd  for
m ula , th e  plasm a am ino acids were 
c o n s ta n tly  rising and  reached the  
m ax im u m  by the  second an d  th ird  
week o f life [29]. These values proved 
to  be  considerably h igher th a n  those 
found  for older infants [21], and  the  
question  remains w hether th e  eleva t
ed  free  am ino acid level m ay interfere 
w ith  cellular m etabolism  possibly 
lead ing  to  acidosis.

(iv) In  spite of th e  m arked  decline 
in “ to ta l  acids” and  th e  steady  level 
o f u r in a ry  2iet acid excretion a fte r th e  
th ird  week of life, endogenous acid 
p ro d u c tio n  m ay be assum ed to  con
tin u e  to  rise. This is supported  by 
th e  fa c t th a t  p ro te in  catabolism , 
m easu red  as u rinary  n itrogen  excre

tion, an d  th e  basal m etabolic ra te  
[17, 20] are  fu rther increasing during  
th e  sam e period of life.

As a  result of the co n stan tly  in
creasing acid production th e  d isap 
pearance o f late m etabolic acidosis 
m ay only  be due to  th e  m ore rap id  
increase in the  efficiency o f com 
p en sa to ry  mechanisms.

T he role of lim ited renal cap ac ity  
for hydrogen ion excretion was re 
p ea ted ly  studied [5, 7, 8, 9, 10, 11, 
18, 22, 23, 26] and its p o s tn a ta l 
developm ent was considered to  be 
th e  m ain  factor leading to  a  reestab- 
lishem ent of th e  norm al acid-base 
s ta tu s  [9, 10, 11, 22, 25, 26].

In  th e  present longitud inal s tu d y  
th e  im portance of renal con tribu tion  
was ind icated  by the  progressive 
increm ent in net acid excretion  re la 
tiv e  to  acid retention over th e  whole 
perio d  o f observation. I t  was, how
ever, also suggested th a t  a  consider
able am oun t of acid m ust be elim in
a te d  b y  o ther mechanisms.

On th e  basis of theo re tica l and  
experim ental evidence, g row th pro- 
cessess m ay also affect acid-base 
hom eostasis [11]. The skeleta l grow th 
due to  deposition of solid base [12, 13] 
a n d  th e  form ation of new bo d y  w ater 
due to  its b icarbonate co n ten t, libe
ra te s  hydrogen ions [19]. On the 
co n tra ry , th e  synthesis o f new cell 
solids is considered to  be an  acid 
consum ing process [19]. U n fo r tu n a t
ely, no direct q u an tita tiv e  inform a
tio n  is available as to  th e  overall 
effect o f th e  growth ra te  on acid-base 
s ta tu s .

T he present findings are  consistent
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w ith  earlier observations th a t a failure 
to  grow results in developm ent of 
m etabolic acidosis [10, 11] by  d e
m onstrating  a higher ra tio  betw een 
th e  “ to ta l ac ids” and  th e  nitrogen 
ingested, excreted  or re ta ined  during 
th e  period o f slow weight gain. T he 
decrease of these ra tios m ay be th e  
resu lt of the  grow th process itself i.e. 
o f th e  p ostna ta l change in body com 
position, b u t it m ay also be due to  an 
increased con tribu tion  o f non-renal 
m echanism s accom panying grow th. 
T he im portance o f tran sin testin a l ion 
tran sp o rt in th e  regulation of acid- 
base hom eostasis has been shown [12] 
b u t fu rther stud ies are needed to  
q u a n tita te  its p artic ip a tio n  in th e  
control of acidosis in infants o f 
various ages w ith  various degrees of 
m etabolic acidosis.
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