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T he p ro d u c t a lb u m in  b y  a lp h a -g lo b u lin s  (A X a) w as d e te rm in ed  
in  th e  se rum  o f  tw o  h u n d re d  preschool ch ild ren  w ith  p ro te in -ca lo rie  m a ln u tr i
tio n  grouped  acco rd ing  to  c lin ica l-an th ro p o m etric  categories, a n d  th e  
re su lts  w ere com pared  w ith  those o b ta in ed  in  a  g ro u p  o f one h u n d red  well- 
nourished  ch ild ren  o f  th e  sam e age range. T h o u g h  va lues ob ta ined  in  m a ln o u r
ished  ch ild ren  show ed sign ifican t d ifferences fro m  those  o b ta in ed  in  th e  
con tro ls, th is  p a ra m e te r  does n o t allow  a  b iochem ica l d is tinc tion  am o n g  th e  
fo u r g roups s tu d ied .

Several biochemical parameters 
have been employed for assessing 
the impairment of protein nutrition 
in protein-calorie malnourished chil
dren [3]. The product of serum albu
min by alpha-globulins (A xa) has 
scarcely been utilized and information 
concerning its application for the 
above-mentioned purpose is insuffi
cient for appraising its reliability. 
R a m o s -G a l v á n  et al. [8 ]  pointed 
out that this index showed a clear 
difference between non-oedematous 
and oedematous malnourished in
fants and children, allowing a dis
tinction between marasmic and 
kwashiorkor lines of development 
in protein-calorie malnutrition.

Our own experience [1] with this 
parameter allowed to verify its great
er sensibility when compared with 
other biochemical studies such as 
amino-acid balance, serum albumin 
or total serum proteins, but we have 
not yet proved a correspondence of

this parameter with clinical-anthropo
metric classifications of protein-calo
rie malnutrition.

P a t i e n t s  a n d  M e t h o d s

Two h u n d re d  preschool ch ild ren  w ith  
p ro te in -ca lo rie  m a ln u tr itio n , a p p a re n tly  
free o f  in fec tio n , aged 12 — 69 m o n th s , 
w ere s tu d ie d . I n  each  child , a  clinical- 
a n th ro p o m e tr ic  assessm ent o f  th e  n u t r i 
tio n a l s ta tu s  w as perform ed, h e ig h t an d  
w eigh t w ere  reco rded , and  th e  p resence  o r  
absence o f  c lin ica l oedem a w as in v e s ti
g a ted  [6].

V alues o b ta in e d  fo r h e ig h t an d  w e ig h t 
w ere re fe rred  to  th e  H a rv a rd  s ta n d a rd s  [9]. 
W eig h t d e f ic it  w as app ra ised  as a  p e r 
cen tage  o f  th e  m ean  fo r chronological age . 
T he p a tie n ts  w ere grouped  acco rd ing  to  
th e  c lassif ica tio n  fo rm u la ted  a t  th e  W ell
com e T ru s t  M eeting  held  in  J a m a ic a  [6] 
in to  fo u r ca tego ries  as follow s: u n d e r
w eight, m a ra sm u s , kw ash io rkor, an d  
k w ash io rk o r—m a ra sm u s .

A v en o u s blood sam ple w as ta k e n  from  
each ch ild , a n d  a f te r  cen trifu g a tio n  se rum
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to ta l  p ro te in s  and  a lb u m in  w ere  d e te r
m in e d  w ith  th e  b iu re t m e th o d  [4].

P ro te in  fractions w ere  o b ta in e d  b y  
p a p e r  electrophoresis o n  W h a tm a n ’s 3 
p a p e r ,  u sin g  b a rb itu ra te  b u ffe r p H  8.9, 
/1 =  0 .06  [10]. The p ro d u c t A  X a w as 
c a lc u la te d  b y  m u ltip ly in g  th e  serum  
a lb u m in  value  by  th e  su m  o f  oq- and  a 2- 
g lo b u lin  concen tra tions.

T h e  sam e in v es tig a tio n s w ere  carried  
o u t  in  a  contro l g roup  o f  one h u n d red  
w ell-n o u rish ed  child ren  o f  th e  sam e age 
g ro u p .

A n a ly s is  o f variance  fo r a  com plete ly  
ra n d o m iz e d  design an d  su p erp o sitio n  o f 
in te rv a ls  w as the  s ta tis tic a l m e th o d  em 
p lo y e d  [7].

R e s u l t s

Results are shown in Table I. The 
analysis of variance comprising the 
control groups and the four groups 
of malnourished children showed 
for F a figure of 187.15 (p <  0.01). 
The control group yielded values 
significantly higher than those in 
any of the four test groups. Under
weight group values showed signifi
cant differences from kwashiorkor

( p <± 0.01), but no differences were 
found among the remaining groups 
(p >0.05).

D is c u s s io n

R a m o s -G a l v â n  et al. [ 8 ]  reported 
mean values for A x a  below 1.8 
(x =  1.28 ±0.20) for oedematous, and 
between 1.53 and 2.40 (x =  2.21±  
±0.17) for non-oedematous patients. 
In the present study, though our 
mean values were not as low as 
those quoted above, a significant 
difference was found between the 
controls and each group of malnour
ished children, especially the kwash
iorkor group. No differences could 
be demonstrated between the ma
rasmus and kwashiorkor-marasmus, 
or between the underweight and the 
marasmus groups.

In a previous study of non-oede
matous malnourished preschool chil
dren [1], the mean À X *  values dif
fered from those in the control group 
at the highest level of significance

T a b l e  I

A lbum in by alpha-globulin values in norm al and  in malnourished preschool children

Group N X S2 s Sx У

C ontrol 100 3.35 0.13 0.36 0.04 10.86
U  nder w eight 89 2.63 0.11 0.32 0.03 12.35
M arasm us 48 2.24 0.09 0.29 0.04 13.15
K w ashiorkor 29 1.83 0.09 0.28 0.05 15.98
K w ashiorkor- marasmus 34 2.28 0.09 0.30 0.05 13.00

N  =  num ber of cases 
x  =  m ean  
S2 =  variance

S =  standard  deviation
Sx =  standard  error of the mean
V =  coefficient of variation

Acta Paediatrica Academiae Srientiarum Hungaricae 16, 1975



M . Amador et al.: Protein nutritional status 137

At the same time, the highest cor
relation coefficients were obtained be
tween amino-acid balance and A x«. 
An increase in globulins during acute 
infections may alter the product 
A x«. H igh « 2  globulin values were 
found in marasmic children with 
acute diarrhoeal diseases or measles 
[2]. Our patients were apparently 
free of infections and showed almost 
invariably low figures for a2 globu
lins.
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