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ABSTRACT 

The present  s tudy was performed to fu r the r  invest igate  t h e  levels of 

somatomed ins  in Down's syndrome (DS). The  resul ts  show t h a t  t h e  serum levels of 

immunoreact ive insulin-like growth factor 2 (RIA-IGF-2) in pa t i en t s  with nS is  within 

t h e  normal  adul t  range. No a g e  variation among t h e  pa t i en t s  was  observed. Since we 

ea r l i e r  reported a def ic iency of  immunoreact ive insulin-like growth factor 1 (IGF-1) in 

DS pat ients ,  p re sen t  study showing normal RIA-IGF-2 levels suggests  a select ive 

def ic iency of IGF-1 in DS. 

INTRODUCTION 

Down's syndrome (DS) is t h e  most p reva len t  congeni ta l  condition associated with 

m e n t a l  re tardat ion.  I t  leads to a multihandicap including growth retardat ion and 

development  of preseni le  dementia.  Even i f  t h e  chromosomal  abnormali ty  o f  tr isomy 21 

is well-defined, very l i t t l e  is known abou t  t h e  mechanisms causing both t h e  men ta l  

reardat ion a n d  growth retardat ion.  
In heal thy adults,  t w o  types of se rum somatomedins (SM) - insulin-like growth 

factor 1 (IGF-I) and insulin-like growth factor 2 (IGF-2) - have  been identified from 

s e r u m  (10, 11). A f t e r  birth,  both of these  somatomedins increase with age,  with IGF-I 

obtaining adu l t  values be tween  6-10 yea r s  of a g e  (4, 5)  and IGF-2 obtaining adu l t  values 

a f t e r  t h e  1st  year  of l i fe  (18). A f e t a l  fo rm of  SM has  been proposed to exis t  prior to 

b i r th  (13). The SMs a r e  suggested to n o t  only r egu la t e  bodily growth, b u t  a l so  brain 

growth (14, 15). 

Se rum levels of  somatomed ins  in DS pa t i en t s  a t  d i f f e ren t  ages  have  been reported 

in a n  ear l ier  s tudy (17). P a t i e n t s  with DS had significantly reduced values of  serum IGF-1 
l ike pept ides  measured with a radioimmunoassay (17). These findings indicated t h a t  

immunoreact ive IGF-1 fai ls  t o  r ise  during childhood in DS. The reduced levels of IGF-1 

w e r e  accompanied with growth retardat ion in DS patients.  With a radioreceptorassay 

uti l izing f e t a l  brain plasma membrane  as matr ix  and somatomedin A as ligand (RRA- 
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SMA), e l eva ted  se rum somatomedin values w e r e  obtained. This e levat ion did no t  appea r  

to be  due to in t e r f e rence  by binding proteins. The IGF-2 c ross reac t s  in t h e  RRA-SMA (5), 

suggesting t h a t  t h e  DS pa t i en t s  may show a select ive elevat ion in serum IGF-2 levels. 
The present  s tudy of t h e  serum immunoreact ive levels of IGF-2 (RIA-IGF-2) was  
pe r fo rmed  to fu r the r  invest igate  t h e  somatomedins in DS patients.  

MATERIAL AND METHODS 

Thirty pa t i en t s  with DS were  studied, 18 of  them were  children, aged 8 months to 

15 years,  and 12 were  adults,  aged  20 to 56 years. These pa t i en t s  belonged, e x c e p t  fo r  

t w o  (a boy of 11.5 years  of  a g e  and a girl  of 14.5 years  of  age), to t h e  s a m e  ser ies  as 
presented ea r l i e r  (17) and t h e  serum samples  examined were  a l so  t h e  Same as in t h e  

previous study. 

The r e fe rence  group consisted of 46 heal thy adu l t s  in t h e  a g e  range 20 to 70 yea r s  

( 3 )  and 6 heal thy newborn (6). Since Zapf et al. 1981 have  shown t h a t  t h e r e  is  n o  a g e  

dependence of IGF-2 values in heal thy individuals older  than 1 yea r  of age, al l  t h e  values 

of t h e  DS pa t i en t s  older than 1 year  of  a g e  were  compared with t h e  adu l t  values. 

Between 0 and 20 yea r s  a theoret ical ly  drawn range (%I SD) fo r  t h e  IGF-2 levels was  

used for comparison o f  t h e  individual DS values  (Fig. 1 ) .  

A radioimmunoassay for IGF-2, with Sepharose coupled ant ibodies  and  pure IGF-2 

as ligand has  been used ( 3 ) .  The crossreact ion of IGF-I var ied between 8 and 10%. Serum 

samples  were  e x t r a c t e d  by a simplified acid-ethanol (12.5% 2 N HC1/87.5% EtOH, 

vol/vol) procedure as described by Daughaday et al. (2). In o rde r  to  allow comparison 

with t h e  resul ts  obtained in t h e  RIA-IGF-2 by Zapf et al. (18), t h e  p re sen t  resul ts  are 
expressed in ng equivalents  of IGF-2 a n d  c o r r e c t e d  for t h e  crossreact ion of IGF-1. The 

a rb i t a ry  local  r e f e r e n c e  serum used as s t anda rd  was shown to contain 980 ng IGF-2/m1 

a f t e r  correct ion for  i t s  c o n t e n t  of IGF-I. 
Mean values a r e  expressed as 2 SD. Student;  t-test w a s  used fo r  s t a t i s t i ca l  

evaluation. 

RESULTS 

T h e  mean RIA-IGF-2 levels for  DS pa t i en t s  of d i f f e ren t  a g e  groups and t h e  resul ts  

of t-test when mean values were  compared  to mean levels of normal  adu l t s  a r e  given in 

Table 1. No a g e  variation was observed among pa t i en t s  with DS. When t h e  serum values 

for  t h e  pa t i en t s  with DS at  each  a g e  group were  compared to normal  adu l t  values no 
s ignif icant  d i f f e rence  was observed (Table  1). T h e  concentrat ion of RIA-IGF-2 in serum 

f rom t h e  individual DS pat ients  in re la t ion to a g e  is  given in Fig. I. The IGF-2 values  

f rom 4 DS pa t i en t s  below 1 yea r  of a g e  (8-12 months) did not  d i f f e r  f rom t h e  adul t  nS 
values. As shown in Fig. 1, t h ree  of these  fou r  values fe l l  within t h e  theoret ical ly  drawn 

normal  IGF-2 r ange  (y21 SD) for  chi ldren below 1 year  of  age. T h e r e  was n o  significant 
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Fig. 1. Serum immunoreactive IGF-2 in relation to age ( log lo  years) determined by RIA- 
ICF-2 (ng/ml) in 30 patients with Down's syndrome (DS). The mean 2 1 Sn for the nS 
patients i s  indicated in the right-hand side of the figure. The mean 2 1 SD for normal 
adults (20-70 years of age) i s  shown by the hatched area. The mean 2 1 SD for cord serum 
from healthy infants i s  indicated on the Y-axis. The broken lines indicate the 
theoretically drawn normal range based on the observation between birth and 20 years of 
Zapf et al. (1981). Patients with DS: . 

correlation between the values of RIA-IGF-2 and earlier published values (17) for 

immunoreactive IGF-1 (RIA-SMA) (r = 0.23; p>0.05), or between the RIA-IGF-2 and 

RRA-SMA values (r 0.23; p>0.05). 

DISCUSSION 

The present results show that the RIA-IGF-2 levels in DS patients are within the 

normal range. Previously we have reported low levels of serum immunoreactive IGF-1 

(17). Thus, similar t o  pygmies, patients with DS show a selective deficiency of IGF-1 (7). 

However, in DS the elevation of the serum somatomedins measured with the RRA-SMA 

method remains to  be explained. Since this elevation in RRA-SMA i s  found after acid 

exclusion chromatography it cannot be attributed to the interference by binding proteins 

(17). This assay detects a fetal form of somatomedin, however, IGF-I and IGF-2 also 

show crossreaction. From the present results as well as those previously reported, 

neither IGF-I nor IGF-2 can account for the elevated RRA-SMA, which instead may be 

due to  a continued presence of the fetal form of somatomedin. 

The DS patients thus show a particularly abnormal somatomedin pattern, 

whoseimportance in the pathogenesis of the syndrome i s  unclear. The growth retardation 

in DS patients (1, 9) may be due to a selective deficiency of IGF-I l ike peptides. Since 

these somatomedins are growth hormone (GH) regulated, the growth retardation in DS 
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Table 1. Serum mean RIA-IGF-2 levels (ng/rnl) (y 2 I SD) fo r  d i f f e ren t  groups of Down's 
syndrome pat ients ,  for  cord blood from heal thy newborns, and for normal  adults,  aged  20 
to 70 years. The t-values f rom student 's  t-test, when compared to normal  adul ts  is  given; 
NS = no t  significant,  (p>0.05). 

GROUP 

CONTROLS: 

Adults, aged  20 to 70 yea r s  

Cord  blood 

DOWN'S SYNDROME: 

Adults 

aged 20 to 56 yea r s  

Children 

aged  8 to 12 months 

aged  1 to 15 yea r s  
To ta l  

Down's syndrome 
- 

Number of RIA-IG F-2 t-value corn pared 

individuals ( X  5 SD) to adul t  controls  
- 

46 

6 
606 2 158 

242 2 3 6  

12 556 5 156 0.978 NS 

4 498 L 133 1.323 NS 

14 553 I 1 6 4  1.088 NS 

30 547 2 153 1.610 NS 

pat ients  may be  explained by suboptimal G H  levels. Although normal  levels of serum G H  

have been reported in DS pat ients  (8, 12) and t h e  present  findings show normal serum 

levels of IGF-2, a partial  G H  deficiency in DS canno t  be  excluded. The diurnal 

endogenous production of GH remains to be  investigated.  The somatomedins a r e  

dis t r ibuted throughout t h e  nervous sys t em (15, 16) where they  are proposed to have an  

anabolic neuroregulatory influence (1 5). Thus t h e  abnormal  somatomedin pa t t e rn  in DS 

may not  only b e  of impor t ance  for t he i r  growth retardat ion but  a l so  for  their  mental  

retardation. 
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