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ABSTRACT 

The somatomedins a re  a f a m i l y  o f  mu1 t i  t a r g e t ,  growth-promot ing hormones sug- 

gested t o  p l a y  a r e g u l a t o r y  r o l e  i n  t h e  c e n t r a l  nervous system. Serum concent- 

r a t i o n s  o f  somatomedins were determined by a r a d i o r e c e p t o r  assay i n  26 p a t i e n t s  

(19 boys and 7 g i r l s )  w i t h  m ino r  neurodevelopmental d i s o r d e r s .  F i v e  o f  t hese  

26 p a t i e n t s  showed h i g h  serum l e v e l s  ( >  2 S.D.) o f  somatomedins. It i s  concluded 

t h a t  p a t i e n t s  w i t h  e l e v a t e d  c o n c e n t r a t i o n s  o f  somatomedins m i g h t  rep resen t  a 

pa thogene t i c  subgroup. 

INTRODUCTION 

The somatomedins a r e  a f a m i l y  o f  m u l t i t a r g e t  growth-promot ing hormones. I t  

has been suggested t h a t  t h e  somatomedins p l a y  a r e g u l a t o r y  r o l e  i n  t h e  c e n t r a l  

nervous system (9) .  Sara e t  a l .  ( 6 )  has suggested t h a t  an embryonic fo rm of 

somatomedin i n f l u e n c e s  b r a i n  development by r e g u l a t i n g  c e l l  p r o l i f e r a t i o n  and 

h y p e r t r o p h i c  growth. These au tho rs  a l s o  propose t h a t  an a d u l t  f o rm o f  somato- 

medin a c t s  as a maintenance hormone r e g u l a t i n g  b r a i n  c e l l  metabolism. C l i n i c a l  

i n v e s t i g a t i o n s  have r e v e a l e d  a d i s t u r b a n c e  i n  the  serum l e v e l s  o f  somatomedins 

i n  p a t i e n t s  w i t h  Down’s syndrome ( I I ) ,  i n  severe mental r e t a r d a t i o n  w i t h o u t  

c h a r a c t e r i z e d  g e n e t i c  d i s o r d e r s  (8) and i n  dementia o f  t h e  Alzheimer t y p e  (101. 

somatomedins i n  p a t i e n t s  w i t h  m i n o r  neurodevelopmental d i s o r d e r s  (MND). 

The aim o f  t h e  p resen t  s tudy  was t o  i n v e s t i g a t e  t h e  serum c o n c e n t r a t i o n  o f  

MND was d e f i n e d  as m ino r  n e u r o l o g i c a l  d y s f u n c t i o n  i n  t h e  f o l l o w i n g  f i e l d s :  

c o - o r d i n a t i o n  o f  t h e  e x t r e m i t i e s ,  assoc ia ted  movements, pos tu re ,  balance, f i n e  

m a n i p u l a t i v e  a b i l i t y  and gross motor  f u n c t i o n s  (12) .  P a t i e n t s  who had a s i b l i n g  

a l s o  a f f e c t e d  by MND were des igna ted  as f a m i l i a l  t ype  of MND. No p a t i e n t s  w i t h  

c e r e b r a l  p a l s y  o r  mental r e t a r d a t i o n  were i nc luded .  
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METHODS 

Blood samples were centrifuged and the  sera  s tored  a t  - 8 O O C  un t i l  assayed. 
The concentration of somatomedins was determined by a radioreceptor assay ( R R A )  
using human f e t a l  brain plasma membrane as matrix and somatomedin A (SMA) as l i -  
gand ( f e t a l  brain RRA-SMA). This assay, which has been described i n  deta 
l i e r  ( 7 ) ,  measures predominantly in su l in - l ike  growth f ac to r s  1 and 2 ,  w h  
10 times more potent in cross-reaction than SMA. A serum standard,  given 
value 1 unit/ml was used a s  the reference. Samples were assayed in t r i p1  
Serum l eve l s  were determined using a symmetrical four-point system. The 
precision (A) was < 0.2 f o r  each sample determination ( 7 ) .  

In order t o  inves t iga te  whether protein binding in native serum might 

1 ear- 
ch a r e  
the 
ca te .  
ndex of 

i n t e r -  
f e r e  w i t h  the leve ls  of somatomedins determined by t h i s  R R A ,  serum samples were 
a l so  examined in s i x  of t he  pa t ien ts  a f t e r  acid-ethanol ex t rac t ion  as described 
by Daughaday e t  a l .  ( 2 ) .  

A two-tailed t - t e s t  was applied in ca lcu la t ions  of s t a t i s t i c a l  s ign i f icances .  

PATIENTS 

Since 1976 M N D  has been diagnosed i n  109 pa t i en t s  a t  the Department of Pediat- 
r i c s  of  t he  University Hospital i n  Uppsala. From this s e r i e s ,  1 2  pa t i en t s  of the 
non-familial type se lec ted  a t  random and a l l  14 pa t ien ts  of the  fami l ia l  type 
( 1 )  par t ic ipa ted  i n  the present study. 

Blood samples were co l lec ted  from these 26 pa t i en t s  (19 males and 7 females) 
who had a mean age of 9.753.8 (S.D.) years (range 4-20 yea r s ) .  The b i r t h  data of 
the pa t ien ts  were a s  follows (mean values and ranges): ges ta t iona l  age 39.5 com- 
pleted weeks (36-42 weeks), b i r t h  weight 3950 g (2250-4300 g ) ,  b i r t h  length 
50 cm (47-55 cm), head circumference 34.5 cm (30-37 cm) and Apgar score f i v e  m i -  
nutes a f t e r  b i r t h  9 (6-10). The mean deviations of the individual lengths and 
weights of the pa t i en t s  from the mean lengths and weights of the Swedish ch i ld  
population ( 3 )  were +0.8 S.D. (range -1.5 t o  +3.0 S.D.) and +0.8 S.D. (range 
-1.0 t o  +3.0 S.D.) respectively.  

In normal children radioreceptor-assayable somatomedins increase during pu- 
berty ( 1 1 ) .  The r e s u l t s  from the M N D  pa t i en t s  a r e  therefore in te rpre ted  in re- 
l a t ion  t o  t h e i r  stage of pubertal development rated according t o  Marshall and 
Tanner (4 ,5) .  Fifteen boys and f i v e  g i r l s  aged 4 t o  13 years were in the pre- 
adolescent stage. Four boys and two g i r l s  had pubertal changes of stage 2 t o  5. 
None of the pa t i en t s  were ea r ly  o r  l a t e  maturers. 

The control group cons is t ing  of 113 normal children aged 4 t o  16 years and 
29 normal adu l t s  aged 20 t o  50 years (Table I and F i g .  1 )  has been described 
in de t a i l  before (11). 
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RESULTS AND DISCUSSION 

10 

8 -  

6 -  

The serum concentrations o f  radioreceptor-assayable somatomedins were s ig-  
n i f i can t ly  higher ( P  < 0.05) i n  the  M N D  pa t i en t s  than in  the normal cont ro ls  a t  
ages o f  4 t o  12 years (Table I )  and 5 of these 26 pa t i en t s  showed serum l e v e l s  
higher than +2 S.D. (Fig. 1 ) .  

in the  R R A ,  the  following s i x  M N D  pa t i en t s  had leve ls  determined in  b o t h  whole 
and acid-ethanol ex t rac ted  serum: (sex and age: value i n  whole serum/value i n  
acid-ethanol ex t rac ted  serum in U/ml ). 

In order t o  exclude the possible in te r fe rence  o f  somatomedin b i n d i n g  proteins 

male 5 years: 1.21/1.14, male 6 years :  0.94/0.84, 

male 8 years:  1.21/1.14, male 12  years:  1.81/1.67, 

male 13 years: 1.06/1.21, male 16 years: 1.17/1.59. 

- 
- 

Radioreceptor - assayable somatomedins in serum 

@ =  Non-familial MND .= Familial MND 
8 

4 6 8 10 12 14 16 20 50 years 

Age 

Fig. 1 .  Concentrations of radioreceptor-assayable somatomedins determined by 
f e t a l  brain RRA-SMA i n  whole serum from 14 pa t i en t s  w i t h  the  fami l ia l  
type (I) and 1 2  pa t ien ts  w i t h  the non-familial type (0) of minor neuro- 
developmental disorders ( M N D ) .  The mean l eve l s  + I  S.D. of 113 normal 
children a re  indicated by the hatched area and o f  29 normal adu l t s  by 
the  bars. 
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There was no s t a t i s t i c a l l y  s i g n i f i c a n t  d i f f e r e n c e  ( P  > 0.05) between t h e  r e s u l t s  

ob ta ined  f rom n a t i v e  and e x t r a c t e d  serum. Thus, t h e  e l e v a t e d  c o n c e n t r a t i o n s  o f  

f e t a l  b r a i n  RRA-SMA found i n  some o f  t h e  p resen t  MND p a t i e n t s  cannot  be a t t r i -  

buted t o  t h e  presence o f  b i n d i n g  p r o t e i n s .  

Since a l l  t h e  p a t i e n t s  i n  t h i s  s tudy  showed normal p u b e r t a l  changes f o r  t h e i r  

age, t h e  h i g h  c o n c e n t r a t i o n s  o f  f e t a l  b r a i n  RRA-SMA found i n  some o f  t h e  cases 

cannot  be e x p l a i n e d  by e a r l y  p u b e r t a l  ma tu ra t i on .  The i m p l i c a t i o n s  o f  t he  h i g h  

serum l e v e l s  o f  f e t a l  b r a i n  RRA-SMA found i n  f i v e  o f  t h e  p a t i e n t s  a r e  n o t  known. 

They c o u l d  n o t  be d i s t i n g u i s h e d  on t h e  b a s i s  o f  c l i n i c a l  da ta  (e.g. developmen- 

t a l  language d i s o r d e r  o r  l e a r n i n g  d i s a b i l i t y )  f rom those w i t h  l e v e l s  w i t h i n  t h e  

normal range, and i n c l u d e d  b o t h  cases o f  t h e  f a m i l i a l  and t h e  n o n - f a m i l i a l  t ype  

o f  MND. However, MND i s  a heterogeneous c o n d i t i o n  and t h e  p a t i e n t s  w i t h  h i g h  

c o n c e n t r a t i o n s  o f  rad io recep to r -assayab le  somatomedins m i g h t  rep resen t  a patho- 

g e n e t i c  subgroup. 
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