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Serum  lipoproteins, triglyceride, to ta l cholesterol as well as HD L, LD L 
and VLDL-cholesterol were stud ied  in  36 children, ac tua lly  well nourished, 
who as in fan ts suffered from  m alabsorption  syndrom e w ith severe m a l­
nu trition . I f  a t  the active stage of m alabsorption som e risk factors of a th e ro ­
sclerosis h ad  been found, a t  th e  stage of rea lim en tation  no disturbances 
were encountered. The results d id  n o t significantly differ from those of th e  
control group.

The risk of atherosclerosis is related 
to the serum total cholesterol. Initi­
ally, the studies were focussed almost 
exclusively on that parameter [4, 8, 
11, 20]. Early in the course of these 
epidemiologic studies it was found 
that plasma cholesterol did not occur 
in a free state, but was carried by the 
lipoprotein fractions. Subsequently 
it was stated that a large amount 
of cholesterol in the low-density 
lipoprotein (LDL) fraction is athero­
genic, whereas the cholesterol in the 
high-density lipoprotein (HDL) frac­
tion is protective [1, 11, 15, 19]. 
Thus, a decrease in HDL cholesterol 
may be considered a risk factor of 
atherosclerosis [1, 6, 7, 14, 20].

There is considerable evidence to 
show that atherosclerosis originates

in childhood. The paediatric compo­
nent of the problem is the develop­
ment of aortic fatty streaks in infancy 
[10, 20]. Two decades later some 
complication may precipitate the 
clinical manifestation in the form of 
e.g. ischaemic heart disease. Preven­
tion of atherosclerosis might there­
fore begin in the paediatric age group 
[4, 6, 7] and this makes it necessary 
to identify the risk factors in children 
[19].

Hypercholesterolaemia of nutri­
tional origin frequently coexists with 
obesity [2, 6, 21], and in adults one 
of the therapeutical procedures is 
directed to induce weight loss. Pre­
viously we have observed some athe­
rosclerosis risk factors in children 
with severe malnutrition; one of these
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factors was a significantly decreased 
serum HDL level not accompanied 
by an increase of the LDL fraction.

The aim of the present work was 
to study the lipid-lipoprotein compo­
sition in well-nourished children in 
a good state, who as infants had suf­
fered from malabsorption syndrome 
with severe malnutrition.

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

T he m ateria l consisted of 35 children 
3 — 5 years of age; of these 19 had  coeliac 
disease an d  16 had h ad  secondary m alab ­
so rp tio n  syndrome. The diagnosis of 
coeliac disease was based on th e  ESPG AN  
crite r ia : villous a tro p h y  a t  adm ission,
clin ical and  histological im provem ent on 
a g lu ten-free diet and histological relapse 
a f te r  th e  réintroduction of gluten. A t the  
tim e  of th e  lipid exam inations, all children 
w ere well-nourished an d  apparen tly  healthy  
w ith o u t any trea tm en t except the  gluten- 
free d ie t. The m alabsorption syndrom e was 
d iagnosed  on the basis of faecal fa t and 
d-xylose absorption and  o ther rou tine 
te s t.  The control group consisted of 31 
h e a lth y  children of th e  sam e age.

Serum  H D L and LD L levels were 
e s tim a ted  by  the double im m unodiffusion 
tech n iq u e  in  agar gel [17]; results were 
expressed  in dilution un its . Serum to ta l

cholesterol was estim ated  b y  th e  m ethod 
of L ieberm an and B u rg h ard t and  th e  same 
m ethod  was applied for th e  m easurem ent 
of HDL-cholesterol a f te r  p recip ita tion  of 
L D L  and very low density  (VLDL) 
cholesterol by means of h eparin  and  m anga­
nese chloride [3]. T o ta l trigliceride in 
serum  was estim ated enzym atically , using 
th e  Boehringer-kit. V LDL-cholesterol was 
calculated  as a  quo tien t of to ta l triglyce­
ride, and LDL-cholesterol from  th e  Rifkind 
form ula [2, 12].

R e s u l t s

Results are given in Table I. It 
appears that there is no conclusive 
evidence of any risk factor. The 
alpha lipoprotein level was some­
what lower than in the control group, 
but the same was the case with the 
beta-lipoproteins while the value for 
HDL-cholesterol was like in the 
controls.

D i s c u s s i o n

The decreased level of beta-lipo­
protein found by us corresponded to 
the lowered LDL-cholesterol. Kliorin

T a b l e  I

Serum  lipoprotein fractions and  lipoprotein  cholesterol in well ch ildren  who as infants 
h ad  h ad  m alabsorption  w ith  considerable m alnu trition

No.

Immunochemically 
determined lipoproteins 

(dilution units)
Total

cholesterol
mg/dl

HDL-
cholesterol

mg/dl

VLDL-
cholesterol

mg/dl

LDL-
cholesterol

mg/dl
alpha-Lpp beta-Lpp

Children 
w ith m a l ­
absorption 35 329.3±I30.6 56.9±15.4 151.8±59.3 57.6±23.4 14.2±8.5 77.8d;30.5

Control
group 31 371.3 d; 107.9 72.5^15.1 182.0±49.4 58.3±31.4 9.3±  7.3 107.8d;33.6
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and Matvieev [12] in their control 
group (too small in number) showed 
values different from those generally 
considered normal; the HDL-choles- 
terol values were higher and those for 
LDL-cholesterol lower than those 
presented by others for the same age 
groups [7, 15] and as found by us in 
our control group. It is apparent 
from many studies that the extreme 
individual variability in lipoprotein 
levels makes it necessary to have 
large groups for detecting subtle 
differences [18].

Our previous studies in children 
with malabsorption syndrome at the 
active stage of the disease, showed 
a highly significantly lowered serum 
HDL level. Simultaneously, the LDL 
level too was significantly decreased 
as were also the total and LDL- 
cholesterol levels [5, 7]. Bearing this 
in mind it could hardly be believed 
that there are atherosclerosis risk 
factors in malabsorption syndrome, 
even if the HDL is diminished, be­
cause the deficiency may only play 
a limited role as an antiatherosclerotic 
agent in that stage when intensive 
realimentation takes place. Onitri 
and Boy о [16], Devi et al [5] and 
other authors [18] showed that in 
children with kwashiorkor some dis­
turbance in lipoproteins must exist 
to explain the fatty liver. The cause 
of the observed changes in lipoproteins 
in the active stage of malabsorption 
is not clear. As one of the sources 
of apoprotein A and В formation are 
enterocytes, the decrease in HDL may 
perhaps be due to the damage of 
enterocytes in the case of villous

atrophy. Another cause might be a 
protein leakage through the damaged 
intestinal mucosa. Thus the synthesis 
of alpha lipoprotein may be disturbed 
and the synthetized alpha lipoprotein 
may be lost in protein-losing entero­
pathy. Still, faecal analysis in our 
cases of enteropathy failed to show 
lipoproteins among the proteins lost. 
In children with malabsorption syn­
drome there is an evident decrease of 
the serum cholesterol concentration 
as compared with healthy children. 
It is believed that the malabsorption 
is the main cause of this. On the other 
hand, some disturbance in bile salt 
metabolism and their circulation such 
as a deconjugation of bile acids may 
also cause a loss of cholesterol [13].

It is generally accepted that a 
negative correlation exists between 
the HDL level and the incidence of 
ischaemic heart disease [11]. In 
cultured endothelial cells the addi­
tion of HDL inhibited the cellular 
injury elicited by LDL. In popula­
tions with a genetically determined 
high HDL level, atherosclerosis and 
ischaemic heart disease are infre­
quent [7].

According to the present study, 
in children with coeliac disease and 
secondary malabsorption syndrome 
at the stage of realimentation, the 
lipoproteins and the lipoprotein cho­
lesterol fractions are not distinctly 
disturbed. It is concluded that the 
low HDL level had been transitory 
and had not persisted long enough 
to evoke changes in lipid-lipoprotein 
metabolism and to injure the endo­
thelial cells by LDL-cholesterol.
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