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5-Hydroxyindole acetic excretion in newborns, 
infants and children

G Tó th , M F e k ete

P a e d ia tric  D e p a r tm e n t, C o u n try  H o sp ita l, K ecskem ét, a n d  In s t i tu te  o f P a th o p h y s io lo g y  
U n iv e rs ity  M edical School, Szeged, H u n g a ry

T he 5 -hydroxy indo le  acetic acid  e x c re tio n  o f  h ea lth y  p re m a tu re s , 
te r m  new borns, in fan ts , a n d  ch ild ren  u p  to  15 y ea rs  o f  age was in v e s tig a te d . 
C om parison  o f th e  re su lts  w ith  h ea lth y  a d u lt  v a lu e s  suggests th a t  m o re  e x a c t 
in fo rm a tio n  can  be  o b ta in ed  on ex cre tio n  v a lu e s  o f  ch ild ren  if  th e y  a r e  c a l
c u la te d  fo r bod y w eig h t. T he resu lts  o b ta in ed  in  th e  d iffe ren t age g ro u p s  p o in t 
to  a n  increased  a c tiv ity  o f  sero ton in  m e tab o lism  in  new borns, in fa n ts  a n d  
ch ild ren . D u rin g  th e  im p o rta n t phases o f  so m a tic  a n d  p sychom otor d e v e lo p 
m e n t an  increased  u r in a ry  o u tp u t o f  5 -h y d ro x y in d o le  acetic acid  w as fo u n d  
a s  co m p ared  w ith  a d u lt  valuos.

In man, serotonin (5-hydroxytryp- 
tamine, 5-HT) is produced from tryp
tophane by several enzymic steps. 
5-hydroxyindole acetic acid (5-HIAA) 
is a final product of the catabolism of 
this important biogenic amine. Sero
tonin is first transformed to 5-hydro- 
xytryptophan acetaldehyde by mo- 
noaminooxidase, and this in turn to 
5-HIAA by aldehyde dehydrogenase 
[11, 23, 29]. This product of catabo
lism is not stored by the cells, con
sequently it appears in the plasma 
and is excreted by the kidneys [4, 12, 
13, 18, 28]. It is noteworthy that 
5-HIAA was found in urine well be
fore the discovery of serotonin [10]. 
The daily output of healthy adults is 
2 8 mg 5-HIAA [11, 23]. The
excretion rate is increased in pregnan
cy, an even more marked elevation 
can be observed in toxaemia, and 
extremely high excretion may be en
countered in carcinoidosis [3, 11, 14,

16, 20, 21, 22, 24]. There is little in
formation about its excretion in in
fants and children and data referring 
to 5-HIAA excretion of term and 
preterm newborns are even more 
scarce [I, 2, 19, 27]. As no normal 
values for infants and children are 
available, this has prompted us to 
perform the present study.

P a t ie n t s  and  Methods

H o a lth y  te r m  babies, sy m p to m -free  
p re m a tu re s , in fa n ts  an d  child ren  t r e a te d  in 
th e  co rre sp o n d in g  d ep a rtm en ts  o f  th e  
H o sp ita l o f  C o u n ty  B ács-K iskun  p a r t ic i 
p a te d  in th e  s tu d y . All p a tie n ts  b e lo w  4 
years  w ore b o y s, b o th  sexes w ere  r e p re 
sen ted  in th e  age  g ro u p  4 14 y ea rs . U rin e
w as co llec ted  on th e  firs t five co n secu tiv e  
days from  n ew b o rn s, and  from  in fa n ts  o f  1, 
2, (i a n d  12 m o n th s  o f  age. B eyond in fan cy  
th e  d a ta  w ere  g ro u p ed  for each co m p le ted  
y ear o f  age . I n f a n ts  o r children  a ffe c te d  b y  
m a lab so rp tio n , m etab o lic  disease, ep ilep sy ,
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m e n ta l  o r  m o to r  r e ta rd a t io n  o f  a n y  orig in  
o r  h a v in g  b een  tre a te d  b y  a n y  d ru g  suspect 
o f  in te r fe r in g  w ith  se ro to n in  m e tab o lism  
b e fo re  ad m issio n , w ere ex c lu d ed . T he  new 
b o rn s  a n d  in fan ts  received  a  d ie t  no rm al 
fo r  t h e i r  ag e . N o cheese o r  to m a to e s  w ere 
g iv e n  t o  o ld e r in fan ts  o r  c h ild re n , th ese  
fo o d s  h a v in g  a  h igh  s e ro to n in  co n ten t. 
R e s u l t s  o b ta in e d  in 10 h e a lth y  a d u lts  served 
a s  c o n tr o l  va lues. All age g ro u p s  com prised  
15 p a t i e n t s  each.

T h e  5 -H IA A  co n ten t o f  th e  24 h  u rine  
sp e c im e n s  w as d e te rm in ed  acco rd in g  to  th e  
m e th o d  o f  L ynch  e t  a l [17]. F o r  s ta tis tic a l 
a n a ly s is  S tu d e n t’s i- te s t w as u sed .

R esu lts

5-HIAA excretion of preterm ba
bies was significantly less on each day 
within the first five days than that 
of term infants (Fig 1). Newborns and 
infants had a significantly lower excre
tion than adults (p <  0.01). Healthy 
newborns had a higher excretion on the 
4th day of life than ever during infancy.

If the peak of the fourth day is disregard
ed, there was a gradual slow increase 
from the first day up to 12 months of 
age. At one year the mean value of 
5-HIAA output was 1.3 mg di 0.24 mg 
daily. During the four years following 
the first one, there was a marked 
increase, about 1 mg per year (Fig 2). 
The total increment from 5 to 9 years 
was as small as 1 mg. There was a 
sharp increase in daily output around 
the 14th year of age, more than 2 mg 
from the 13th to the 14th year. The 
mean excretion of children of 14 years 
was 7 ±  4.2 mg per 24 hours 5-HIAA. 
This was higher than in adults, but the 
difference was not significant statisti
cally. In children one year of age, the 
daily 5-HIAA excretion was signifi
cantly lower than that of the healthy 
adult controls (p << 0.01).

If excretion is related to weight and 
expressed in mg/kg/24 h, the highest 
values for children were encountered

- C

F i g . 1. D aily  5-H IA A  o u tp u t  o f  new borns a n d  in fa n ts :  О ---- О o f  p re m a tu re  new borns:
О ------ О on th e  f i r s t  f iv e  days o f  life. E a c h  g ro u p  com prised 15 in fa n ts
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F i g . 2. D a ily  5 -H IA A  o u tp o u t exp ressed  in  m g/24  h , o f  ch ild ren  com pared  w ith  h e a lth y  
a d u lt  co n tro l va lues . T he n u m b e r o f  a d u lts  w as 10, each  group  o f ch ild ren  com prised

15 in d iv id u a ls

1 2 3 A 5 6 7 8 9 Ю 11 12 13 14 age, y ears

F ig . 3. C om parison  o f  w e ig h t-re la ted  d a ily  5 -H IA A  ex cre tio n  o f ch ild ren  a n d  a d u lts , 
exp ressed  in  5 -H IA A  /ig/kg/24 h . T he  n u m b e r o f  c o n tro l ind iv idua ls w as 10, e a c h  age

g ro u p  com prised  15 ch ild ren
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in individuals of 2,3 and 4 years of 
age (Fig 3). Their mean values were 
significantly higher than the adult 
control values (p; <  0.01). After 
4 years, there was á gradual decrease 
in the weight-related 5-HIAA excre
tion. In general, children had higher 
values than adults, but by 13 years 
of age the difference disappeared. 
Children of 14 years of age showed a 
moderate increase again, but the dif
ference was not significant statisti
cally.

D iscussion

Serotonin is an important biogenic 
amine and is one of the transmitter 
compounds playing an important role 
in the regulation of the central ner
vous system, especially in vertebra
tes [9]. 5-HIAA can be much easier 
measured than serotonin. Erspamer 
has shown that metabolism of 0.92 mg 
serotonin results in 1 mg 5-HIAA [5]. 
Therefore, excretion of 5-HIAA is a 
fairly good indicator of serotonin 
metabolism.

In a previous study [25] we showed 
that serotonin plays a great role in the 
adaptation of newborns to extraute- 
rine conditions. Also, we compared 
the plasma serotonin level and 
5-HIAA excretion of prematures af
fected by the idiopathic respiratory 
distress syndrome: there was a strong 
correlation between the two values 
and both changed with the severity of 
stress of adaptation [26].

The present results have confirmed 
our previous findings. Tu and Wong 
followed the 5-HIAA excretion of

newborns up to the tenth days of life; 
they found a markedly increased 
excretion rate during the first 4 days, 
exceeding the mean values of healthy 
children of school-age [27]. Their re
sults are only partly in agreement 
with our results. It is true that after 
the period of adaptation we found a 
gradual increase up to the end of the 
first year of life. The daily output of 
newborns calculated for 1 kg of 
bodyweight, however, did not exceed 
the corresponding mean values ob
served in school-children. The in
creased values of the first few days of 
life may be attributed to adaptation 
to extrauterine life. In our experience 
the daily output of 5-HIAA is paral
lel to the degree of adaptation stress 
and the increase is a good indicator of 
commensurate adaptation.

After completion of the first year, 
there is a considerable increase under 
normal conditions. In subsequent 
years the increase is less pronounced, 
only at about 14 years of age is there 
a rapid steep increase. The value of 
daily output of 5-HIAA is a crude 
indicator of serotonin metabolism, the 
weight-related value gives much more 
information. There is a strikingly 
high output between 2 and 4 years as 
compared to the adult values. In ad
dition to somatic development, sero
tonin also plays an important part in 
learning and memory processes [9, 
30]. It has been shown in many ani
mal experiments that if serotonin 
metabolism is inhibited in the brain, 
the animal learns with difficulty and 
there will be a reduction in memory 
capacity [6, 7, 8, 15]. Our data showed
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that in addition to adaptation to 
extrauterine conditions serotonin may 
also play an important part in the bio
logical maturation process of the or

ganism. Its presence may be determi
nant in somatic development, in learn
ing the motion process, in learning 
and retaining data in the memory.
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