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T hree h u n d red  an d  e ig h ty -six  ch ild ren  aged  12 — 69 m o n th s , su ffe rin g  
from  pro te in -ca lo rie  m a ln u tr it io n  w ere s tu d ied . M iddle a rm  c ircum ference  
an d  tr iceps skin-fo ld  m easu rem en ts  w ere ta k e n  an d  from  th e se  va lues , 
m idd le  a rm  m u scu la r c ircum ference w as ca lcu la ted . S im u ltaneously , th e  
serum  am ino-acid  b a lance  w as d e te rm in ed .

T he sam e m easu rem en ts  w ere carried  o u t in  132 h e a lth y  c o n tro l 
child ren  o f th e  sam e age  g roup . These show ed th a t  m idd le  a rm  m u sc u la r  
c ircum ference does n o t  change w ith in  th e  age  groups s tud ied , a n d  w ith  its  
va lue  th e  am ino -ac id  b a lance  show ed an  in v erse  co rre la tion .

I t  is concluded  th a t  th e  se v e rity  o f  p ro te in  im balance  in  m a ln u tr i­
tio n  can  be e s tim a ted  on th e  basis o f b o th  m idd le  a rm  m u scu la r c ircu m ­
ference and  am ino -acid  balance . I n  view  o f  its  sim ple tech n iq u e  th e  fo rm er 
p a ra m e te r  is g iven  p reference .

Introduction

Anthropometric measurements are 
of a considerable diagnostic value in 
protein-calorie malnutrition; weight, 
height, and head and middle arm 
circumference being the parameters 
most frequently employed [9, 12, 20, 
23, 24, 26, 29].

In severe forms of the condition, 
diagnosis is easy on the basis of clini­
cal signs and two distinct forms of the 
disease, marasmus and kwashiorkor, 
can be identified [25, 26].

There is, however, an important 
number of undernourished children 
displaying a subclinical form of the 
condition or exhibiting an intermedi­
ate pattern between the two extreme 
forms. In this case, diagnosis is dif­

ficult, especially if the degree of the 
impairment of protein balance has to 
be assessed [26]. Although the com­
mon denominator is a protein defici­
ency, variations in the proportion of 
carbohydrate in the diet and the 
association of several deficiencies and/ 
or infections may modify not only 
the clinical picture, but also some bio­
chemical parameters [23, 61].

The most significant anthropomet­
ric characteristic of calorie deficieny 
is the decrease of subcutaneous fat, 
and of protein imbalance, the de­
crease of muscular mass [11, 14, 17, 
20, 27, 31, 49, 55]. The first param­
eter is estimated by triceps, biceps, 
subscapular or abdominal skin-fold 
measurements [15, 25, 39], and the 
second, by calculating middle arm
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muscular circumference from middle 
arm circumference and triceps skin­
fold [25].

Of the biochemical data employed 
for the assessment of protein mal­
nutrition, the most common are the 
values for total serum protein [6, 19, 
25, 35, 36, 38, 45, 57, 62]; serum 
albumin [7, 10, 25, 37, 45]; the albu­
min X alpha globulin product [4, 38]; 
the creatinine/height index [54, 55]; 
serum prealbumin [22], transferrin 
[5, 30], and amino-acid balance.
Amino-acid balance has widely been 
employed with diverse and sometimes 
contradictory results [3, 17, 21, 32, 
40, 44, 59, 61]. In fact, the same is 
valid for every biochemical value 
since in itself none of them has proved 
reliable enough for the assessment of 
the degree of protein-calorie malnutri­
tion [41, 46].

On the other hand, the possibilities 
of anthropometric measurements for 
the said purpose and their relation­
ship to biochemical parameters have 
not been investigated satisfactorily. 
A study has therefore been made to 
clarify these problems; preliminary 
results of this work have already been 
presented [52].

Material and Methods

T h ree  h u n d re d  a n d  e ig h ty -s ix  ch ild ren  
a g e d  12 — 59 m o n th s , a d m itte d  w ith  p ro ­
te in -ca lo rie  m a ln u tr it io n  in  th e  period  1970 
to  1973, w ere s tu d ied . T he  d iagnosis w as 
b a se d  u p o n  w eig h t d e fic it fo r chronological 
ag e  a n d  rea l h e igh t.

T h e  c rite r io n  o f  m a ln u tr it io n  w as a  
r a t io  re a l  w eig h t/id ea l w eig h t o f 90%  or

less, a n d  a  w eigh t for h e ig h t ra t io  o f  90%  
o r less, u s in g  as  reference S tu a r t  an d  S te v e n ­
so n ’s w e ig h t an d  h e ig h t s ta n d a rd s  [49].

F o r  e ach  p a tie n t, m idd le  a rm  c ircu m ­
ference  a n d  tr icep s skin-fo ld  m easu rem en ts  
w ere  ta k e n  im m ed ia te ly  a f te r  adm ission  
a cco rd in g  to  Je lliffe ’s p re sc rip tio n  [25], 
b y  m e a n s  o f  n o n stre tch in g  fib re-g lass ta p e  
a n d  a  H a rp e n d e n  skin-fo ld  ca liper. M iddle 
a rm  m u sc u la r  circum ference (MAMC) w as 
c a lc u la te d  b y  the  form ula,

[M AMC =  MAC -  nS  (25], 
w h ere  MAC =  m idie a rm  c ircum ference; 
71 =  3.14; a n d  S =  tr icep s  sk in-fo ld  in  cm .

F ro m  each  child, a  venous b lood  sam ple 
w as o b ta in e d  s im u ltaneously , an d  a f te r  
c lo ttin g  th e  serum  w as se p a ra te d  b y  
cen tr ifu g a tio n . A m ino-acid  b a lance  w as 
d e te rm in e d  accord ing  to  W h ite h e a d ’s 
te c h n iq u e  [58] w ith  som e m o d ifica tion  [2].

MAMC a n d  am ino-acid  b a lan c e  values 
o b ta in e d  fo r each  p a tie n t w ere  co rre la ted , 
a n d  th e  fo rm er w as considered  a  d ep en d en t 
v a riab le .

T h e  sam e a n th ro p o m e tr ic  m easu re ­
m e n ts  w ere  carried  o u t in  132 h e a lth y  
ch ild ren  o f  th e  sam e age g ro u p  w ho served  
as  co n tro ls . T hey  w ere d iv id ed  in to  fou r 
su b -g ro u p s  accord ing  to  age  as follows: 
12 — 23 m o n th s ; 24 — 35 m o n th s ; 36 — 47 
m o n th s ; a n d  48 — 59 m o n th s . M ean values 
a n d  s ta n d a rd  dev ia tio n s fo r each  s u b ­
g ro u p  w ere ca lcu la ted  a n d  a  te s t  o f co m ­
p a riso n  o f  th e  m eans w as ca rr ied  o u t [47].

Results

Table I shows MAMC values obtain­
ed in the group of 132 well-nourished 
control children. Comparison of values 
showed no differences among the four 
sub-groups, so it was concluded that 
the MAMC value does not change 
significantly between 12 and 59 
months of age. Thus, the sample of 
malnourished children of the same
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age group could be considered homo­
geneous.

Mean MAMC in the group of 386 
malnourished children was 10.8 ±  
±  1.28 while in the control group, 
13.2 ±  0.46. The difference was highly

significant statistically (t =  3.5340;
p <  0.001).

MAMC and amino-acid balance dis­
played an inverse correlation. The 
correlation coefficient r was —0.486 
(p <  0.001) (Fig. 1).
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T a b u e  1

Comparison o f  m ean values for middle arm  m uscular circumference 
in  132 well-nourished preschool children

Age group 
(months) N X ±  1SD

Age groups (months)

48—59 36—47 24-35

12-23 33 12.7±0.22 t = 0.7087 t = 1.0440 t = 1.0971
p > 0.10 p > 0.10 p > 0.10

24-35 34 13.3±0.32 t =  0.2021 t =  0.1506
p >  0.40 p >  0.40

36-47 33 13.5±0.28 t =  0.3663
p >  0.47

48 -  59 32 13.0±0.31

Total 132 13.2±0.46
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D is c u s s io n

Almost everyone who deals with 
malnutrition agrees in that a complete 
nutritional assessment ought to be 
the resultant of a comparison of dif­
ferent parameters [9] to allow a reli­
able diagnosis and a better appraisal 
of the nutritional status.

Loss of body muscular mass in 
protein-calorie malnutrition is con­
sidered a precise expression of the 
severity of protein imbalance [14, 17, 
20, 23, 31, 34, 48, 50, 55, 56]. Informa­
tion concerning the status of muscular 
mass is easy to obtain by the estima­
tion of MAMC on the basis of MAC 
and triceps skin-fold. This method 
gives approximate figures only because 
MAC and MAMC are not exactly con- 
centrical, but its simplicity is a prac­
tical advantage if we consider the 
complexity of the other procedures, 
neither of which is much more reli­
able [25].

Although MAC is also considered 
a fairly dependable index of the 
muscular mass [12, 28, 29], its de­
crease may be due to an exclusive loss 
of subcutaneous fat, more or less 
severe. We have, therefore, given 
preference to the MAMC value which 
excludes the interference of sub­
cutaneous fat.

The concept that in protein-calorie 
malnutrition protein imbalance is al­
ways present [23, 26], was pointed 
out by J e l l i e e e  when he observed 
that body muscle mass decreased in 
marasmus [25]. In the case of a 
nutritional imbalance, energy require­
ments are covered in part by gluco-

neogenesis from muscle protein; this 
leads to a progressive loss of muscle 
mass. In chronic malnutrition the loss 
may involve more than 50% of cyto­
plasmic protein [48].

Although amino-acid balance seems 
to reflect the dietary status rather 
than the protein nutritional status, it 
is doubtless that the two conditions 
are often coincident [12, 16, 18]. This 
allows to use this parameter in field 
studies and even in individual cases 
if care is taken to obtain a blood 
sample before any dietetic therapy 
has started.

Though several authors have dem­
onstrated that in protein-calorie 
malnutrition amino-acid balance as 
well as MAMC are affected [3, 28], 
we have not found any previous re­
port correlating these parameters. 
As asignifcant correlation could be 
demonstrated between them, any of 
the two may be chosen for assessing 
the nutritional status. In view of its 
simple technique, we give preference 
to MAMC measurement. Considering 
the contrasting opinions concerning 
amino-acid balance, the correlations 
of MAMC with some other biochemical 
parameter ought to be studied.

A c k n o w l e d g e m e n t

W e are indebted for technical assistance to  
M b . H . P é r e z , o f the L aboratory o f  N utri­
tion , and to  Miss V a r o n a , C hief N urse; and 
for sta tistica l advice, to  M b s . N . G o n z a l e z  
from  the D epartm ent o f  C om putation and 
A pplied  M athem atics, CNIC, U niversity  
o f  H abana.

Acta Paedialrica Academiae Scientiamm Hungaricae 15, 1974



M. Amador et al.: Protein malnutrition 291

R e f e r e n c e s

1. A b d e l  A a l , A. M. A .: D iagnostic  an d  
p rognostic  indices in p ro te in  m a ln u tr i­
tio n . J .  E g y p t, m ed . Ass. 55, 223 (1972).

2. A m a d o r , M ., P é r e z , H ., O b r e g ó n , E .: 
B alance  de  am inoàeidos: su s va lo res 
no rm ales en  n uestro  m edio . R ev . C uba. 
P e d ia t . 44, 203 (1972).

3. A m a d o r , M ., P e Na , M ., G o n zá lez , A ., 
San  V ic e n t e , J . ,  P é r e z , H .: C om para- 
ción de los valores del ba lance  de am ino- 
àcidos en  p ac ien tes  m arasm â tico s  clasi- 
ficados según  dos crite rios an tro p o - 
m é trico s d is tin to s. R ev . cuba . P e d ia t . 
44, 169 (1972).

4. A m a d o r , M ., P e n a , M ., H e r m e l o , M., 
P é r e z , R .:  B alance  de am inoàcidos: 
Su re lác ión  con o tro s  p a rá m e tro s  bio- 
quím icos que m iden  la  a fec tac ió n  del 
m etabo lism o  p ro te ín ico  en  la  d esn u tri- 
ción. R ev . cuba . P ed ia t. 46, 29 (1974).

6. A n t ia , A . U ., McF a r l a n e , H ., Soo t- 
h il l , J .  F .: Serum  S iderophilin  in  
kw ash io rk o r. A rch . D is. C h ildh . 43, 
459 (1968).

6. A r r o y a v e , G .: B iochem ical ev a lu a tio n  
o f  n u tr it io n a l s ta tu s  in  m an . F ed . P roc . 
20, 39 (1961).

7. A r r o y a v e , G .: T he e s tim a tio n  o f  re la ­
tiv e  n u tr ie n t in tak e  an d  n u tr it io n a l 
s ta tu s  b y  biochem ical m e th o d s: P ro ­
te in s . A m er. J .  clin. N u tr .  11, 447 
(1962).

8. A r r o y a v e , G ., B o w e r in g , J . :  P la sm a  
free  am inoac id s as an  index  o f  p ro te in  
n u tr it io n . A n ev a lu a tio n  o f  W h ite h e a d ’s 
m e th o d . A rch , la tin o am er. N u tr .  18, 
341 (1968).

9. B en g o a , J .  M ., J e l l if f e , D . B .: Som e 
in d ica to rs  fo r a  b road  assessm en t o f  th e  
m a g n itu d e  o f  p ro te in -ca lo rie  m a ln u tr i­
tio n  in  yo u n g  ch ild ren  in p o p u la tio n  
g roups. A m er. J .  c lin .N u tr . 7, 714 (1959).

10. B r o c k , J .  F .:  R ecen t ad v an ces  in 
h u m a n  n u tr it io n , C hurchill, L ondon  
1961, p . 51.

11. C om m ittee  o n  N u tr itio n , A m erican
A cadem y  o f P ed ia tric s : M easure­
m e n ts  o f  sk info ld  th ickness in  ch ild ­
hood. P e d ia tr ic s  42, 538 (1968).

12. C om m ittee  R e p o rt: A ssessm en t o f
P ro te in  N u tr i tio n . A m er. J .  clin . N u tr . 
23, 807 (1970).

13. Cho ov iv a th a n a v a n ic h , P .,  K a n th a - 
v ic h it r a , N .: A rm  circum ference  in 
ch ild ren . L a n c e t 1, 44 (1970).

14. D u g d a l e , A . E ., Ch e n , S. T ., H e w it t , 
G .: P a t te rn s  o f  g row th  an d  n u tr i t io n  
in  ch ildhood . A m er. J .  clin . N u tr .  23, 
1280 (1970).

15. F l e t c h e r ,  R . T .: T he m easu rem en t o f 
to ta l  bo d y  f a t  w ith  sk info ld  calipers. 
Clin. Sei. 22, 333 (1962).

16. F r a n c o , D ., L e m a , O., V ê l e z , H ., 
V i t a l e , J .  J . :  D esnu tric ión  p ro te ico - 
calórica: E l am in o g ram a  en la  recupera- 
ción n u tr ic io n a l. A n tio q u ia  m éd . 22, 
23 (1972).

17. G a r r o w , J .  S., F l e t c h e r , K ., H a l l i - 
d a y ,  O.: B o d y  com position  in  severe 
in fan tile  m a ln u tr itio n . J .  clin . In v e s t. 
44, 417 (1965).

18. G h a i , O. P ., S e t h , V .: G rad ing  o f  p ro ­
te in -ca lo rie  m a ln u tr itio n . In d ia n  J .  
P e d ia t. 11, 727 (1972).

19. G r a h a m , G. G ., C o r d a n o , A ., B a e r t l , 
J .  M.: T he effec t o f  p ro te in  an d  calorie 
in tak e  on  se rum  p ro te in s. A m er. J .  
clin. N u tr . 18, 11 (1966).

20. G u r n e y , J .  M .: T he a rm  circum ference  
as a  h e a lth  index  o f  p ro te in  calorie  m a l­
n u tr it io n  in  ea rly  ch ildhood . X I I I .  
F ield  experience in  A b eo k u ta , N igeria , 
w ith  especial reference to  d if fe re n tia t­
ing p ro te in  a n d  calorie reserves. J .  tro p . 
P ed ia t. 15, 225 (1969).

21. G ü r s o n , C. T ., N e y z i , O .: P la sm a  
am inoacid  ra tio  in  in fan ts  w ith  severe 
chronic  m a ln u tr itio n . In :  A b s tra c ts  
o f  P roceed ings o f  th e  V II  In te rn a t io n a l 
Congress o f  N u tr itio n , p . 48, H a m b u rg  
1966.

22. I n g e n b l e e k , Y ., d e  V i s s c h e r , M., 
d e  N a y e r , P h .: M easu rem en t o f  p re- 
a lbum in  as  an  index  o f  p ro te in -ca lo rie  
m a ln u tr it io n . L an ce t 2, 106 (1972).

23. J e l l i f e , D . B ., J e l l i f f e , E . F . P .: 
P reva lence  o f  p ro te in -ca lo rie  m a ln u tr i­
tion  in  H a itia n  preschool ch ild ren . 
A m er. J .  p u b l. H lth  50, 1355 (1960).

24. J e l l i f f e , E . F , P ., J e l l i f f e , D . B .: 
T he a rm  circum ference a s  a  pub lic  
h e a lth  index  o f  p ro te in -ca lo rie  m a l­
n u tr it io n  in  ea rly  ch ildhood . I .  B ack ­
g round . J .  tro p . P ed ia t. 15, 179 (1969).

25. J e l l i f f e , D . B .: E v a lu ac ió n  d e l éstad o  
de n u tr ic ió n  de  la  com un idad . O. M. S., 
M onografias N o. 53. G in eb ra  1968.

26. J e l l i f f e , D . B .: L a  n u tr ic ió n  in fan til 
en las zonas trop ica les  y  su b tro p ica les . 
O. M. S. M onografias N o. 29. G ineb ra  
1970.

27. K e e t , M. P ., H a n s e n , J .  D . L ., T r u s - 
w e l l , A. S.: A re skinfold  m easu rem en ts  
o f  va lue  in  th e  assessm en t o f  s u b o p ti­
m al n u tr it io n  in  yo u n g  ch ild ren  î 
P ed ia tric s  45, 965 (1970).

28. L o e w e n s t e i n , M. S., P h i l l i p s , J .  F .: 
E v a lu a tio n  o f  a rm  c ircum ference m eas­
u rem en t fo r d e te rm in in g  n u tr it io n a l 
s ta tu s  o f  ch ild ren  and  its  u se  in  a n  acu te  
epidem ic o f  m a ln u tr it io n : O w erri, N ige-

Acta Paediatrica Academiae Sdentiarum Hungaticae 15, 1974



2 9 2 M . Amador et al. : Protein malnutrition

r ia , follow ing th e  N ig e rian  Civil W ar. 
A m er. J .  clin. N u tr .  26, 226 (1973).

29. M a t s u k i , S., Y o d a , R . :  A n  e v id en ce  
fo r  th e  d ec re a se  o f  b o d y  m u sc le  m a ss  
d u e  t o  a g e in g  b y  m e a n s  o f  h e ig h t , 
w e ig h t  a n d  u p p e r  a r m  c irc u m fe re n ce  
m e a s u re m e n ts .  E n d o c r .  ja p . ,  19, 401 
(1972).

30. M cF a b l a n e , H ., O g b e id e , M. I ., 
R e d d y , S., A d c ock , K . J . ,  A d e sh in a , 
H .,  G u b n e y , J .  M ., C o o k e , A ., T a y lo b , 
G . O., M o b d ie , J .  A .: B iochem ical 
assessm en t o f p ro te in -c a lo rie  m a ln u tr i­
tio n . L an ce t 1, 392 (1969).31.

31. M cF i e , J . ,  W e l b o u b n , H . F .:  E ffec t 
o f  m a ln u tr it io n  in  in fa n c y  on  th e  devel­
o p m e n t o f bone, m u sc le  a n d  fa t. J .  
N u tr .  76, 97 (1962).

32. M cL a e e n , D . S., К а м е е , W . W ., 
A y y o u b , N .: P la s m a  am inoacid s and  
th e  d e tec tio n  o f p ro te in  calorie m a l­
n u tr it io n . A m er. J .  clin . N u tr . 17, 
152 (1965).

33. M cL a b e n , D . S., P e l l e t , P . L ., R e a d , 
W . W . C.: A  sim ple sco rin g  system  for 
c lassify ing  th e  severe fo rm s o f  p ro te in - 
ca lo rie  m a ln u tr itio n . L a n c e t 1, 533 
(1967).

34. M o n tg o m eby , R . D .: M uscle m o rp h o ­
lo g y  in  in fan tile  p ro te in  m a ln u tr itio n . 
J .  clin . P a th . 15, 511 (1962).

35. P earson ', W . N .: A ssessm en t o f n u tr i­
t io n a l s ta tu s : b iochem ica l m ethods.
In :  B ea to n , G. H ., M cH en ry  E . W . 
(eds): N u tritio n , a  com prehensive  tr e a ­
tise . V ol. 3. A cadem ic P ress , N ew  Y ork  
1966, p . 265.

36. P b a m a n ik , A . K ., J e s u d ia n , G., 
P e b e ie a , S. M .: S e ru m  p ro te in s  in 
kw ash io rko r: a n  an a ly s is  o f  tw o h u n ­
d re d  an d  tw e n ty  fiv e  p a tie n ts . In d ian  
J .  P e d ia t . 6, 588 (1969).

37. R am os Galván , R ., A l b a  G ab cia , B .: 
P ro te in a s  séricas y  su s  fracc iones en  el 
n in o  d esn u trid o  de  te r c e r  g rado . B ol. 
m é d .H o sp . in fan t. (M ex).21 , 262 (1964).

38. R am os Galvan , R ., M a b isca l , C., 
V in ie g b a , A ., P É B E Z  O b t iz , B .: Des- 
n u tr ic ió n  en el n ino . E d ic ió n  R evolu- 
c io n a ria . I n s t i tu te  d e l L ib ro , L a  H a ­
b a n a  1970, p p . 37 — 67.

39. R a u h , J .  H ., Sc h u m sk y , D . A .: A n 
e v a lu a tio n  o f  tr icep s sk in fo ld  m easures 
fro m  u rb a n  school ch ild ren . H u m . B iol. 
40, 363 (1968).

40. R o t ish a u se r , I . H . E .,  W h it e h e a d , 
R . G .: F ield  e v a lu a tio n  o f  tw o b io­
chem ica l te s ts  w hich m a y  re f le c t n u tr i­
tio n a l s ta tu s  in  th re e  a reas o f  
U g an d a . B rit. J .  N u tr .  23, 1 (1969).

41. Sc h e n d e l , H . E ., H a n s e n , J .  D ., 
B b o c k , J .  F .: A  c o m p a ra tiv e  s tu d y  o f

b iochem ical indices used  in  ev a lu a tin g  
d ie ta ry  p ro te in  in  ch ild ren . S. A fr. m ed . 
J .  34, 791 (1960).

42. Sc b im sh a w , N . S., B e h a b , M .: P ro te in  
m a ln u tr it io n  in  yo u n g  in fa n ts . Science 
133, 2039 (1961).

43. Sh a k ib , A ., D e m a b c h i, M ., E l -Mil l i ,
N .  : P a t te rn  o f p ro te in -ca lo rie  m a ln u tr i­
tio n  in  y o u n g  ch ild ren  a tte n d in g  an  o u t­
p a t ie n t  clinic in  B ag h d ad . L a n c e t 2, 
143 (1972).

44. Sim m o n s , W . K .: T he p lasm a  am ino 
ac id  ra tio  as an  in d ica to r o f  th e  p ro te in  
n u tr i t io n  s ta tu s : A  rev iew  o f  recen t 
w ork . B ull. W ld  H lth  Org. 42, 480 
(1970).

45. S im m o n s , W . K ., B o h ld a l , M .: A ssess­
m e n t  o f  som e biochem ical p a ram e te rs  
re la te d  to  p ro te in -ca lo rie  m a ln u tr itio n  
in  ch ild ren . B ull. W ld  H lth  Org. 42, 
897 (1970).

46. Sim m o n s , W . K .: B iochem ical m easu re ­
m e n ts  in  th e  assessm en t o f  th e  p ro te in  
n u tr i t io n  s ta tu s . A rch , la tin o am er. 
N u tr .  22, 385 (1972).

47. Sn e d e c o k , G. W .: S ta tis tic a l m ethods, 
5 th  ed . T he Io w a S ta te  U n iv e rs ity  
P re ss , A m es, Io w a 1962.

48. St a n d a b d , K . L ., W il l s , V. G., 
W a t e b l o w , J .  C.: In d ire c t in d ica to rs  
o f  m uscle  m ass in  m alnou rished  in fan ts. 
A m er. J .  clin. N u tr . 7, 271 (1959).

49. St u a r t , H . C., St e v e n s o n , S. S.: 
P h y s ic a l g ro w th  an d  deve lopm en t. In :  
N elson , W . E . (ed.): T ex tb o o k  o f  P e d i­
a tr ic s , 7 th  ed. Saunders , P h ilad e lp h ia  
1959.

50. Su á b e z , M ., L ó pez-D elg a d o , I . ,  R oma­
n o s , A .: A n tro p o m e tría  en m aln u tr ic ió n . 
R e v . esp. P ed ia t. 29, 39 (1973).

51. T b u s w e l l , A . S., W a n n e n b u b g , P ., 
W it t m a n n , W ., H a n s e n , J .  D . L .: 
P la s m a  am inoacid s in  kw ash iorkor. 
L a n c e t 1, 1162 (1966).

52. V a l l e , A ., H eb n á n d e z , I . ,  M ib a n d a ,
O . , P é b e z , E .: V alo r del p e rim e tro  
m u sc u la r  b raq u ia l en  la  evaluación  del 
g rad o  de d isbalance  del m etabo lism o  
p ro te ic o  en  n inos desn u trid o s . R es. 
I  J o rn a d a  C ien tifica  F a c u lta d  C iencias 
M édicas. L a  H a b a n a  1973.

53. V is , H ., D u b o is , R ., L e o b , H ., V in ­
c e n t , M ., B ig w o o d , E . J . :  L e p rofil 
des ch ro m ato g ram m es d ’am inoac idu rie  
en  p a th o lo g ie  de l ’en fance . A nn. Soc. 
belge M ed. tro p . 38, 991 (1958).

54. V i t e b i , F . E ., A lv a ba d o , J . :  The 
c rea tin in e  h e ig h t index : I t s  use in  th e  
e s tim a tio n  o f  th e  degree o f  p ro te in  
d ep le tio n  an d  rep le tion  in  p ro te in - 
ca lo rie  m alnou rished  ch ild ren . P e d ia t­
rics 46, 696 (1970).

Acta Paediatrica Academiae Scientiarum Hungaricae 15, 1974



M. Amador et al. : Protein malnutrition 293

56. V i t e r i , F . E ., M a t a , L . J . ,  B é h a r , M .: 
M étodos de evaluación  del es tad o  n u tr i-  
e ional p ro te in ico -caló rieo  en presco la- 
res de condioiones socio-econôm icas 
d iferen tes. R epercusión  n u tr ic io n a l del 
sa ram p ión  en  n inos c rôn icam en te  sub- 
a lim en tados. A rch , la tin o am er. N u tr .  
23, 13 (1973).

56. W a t e r l o w , J .  C., M e n d e s , C. B .: 
C om position  o f  m uscle  in  m alnou rished  
h u m a n  in fan ts . N a tu re  (L ond.) 180, 
361 (1957).

57. W a t e r l o w , J .  C.: T he assessm en t o f  
m arg in a l p ro te in  m a ln u tr itio n . P ro c , 
n u tr . Soc. 22, 66 (1963).

58. W h i t e h e a d , R . G .: R a p id  d e te rm in a ­
tio n  o f som e p lasm a am inoac id s in  
subclin ical kw ash io rkor. L an ce t 1, 250 
(1964).

Dr. M. A m a d o r

Hospital Pediátrico “William Soler”
Ave. San Francisco 10112
Habana 8, Cuba

59. W h i t e h e a d , R . G., D e a n , R . F . A .: 
Serum  am inoacids in  k w ash io rk o r. I .  
R e la tio n sh ip  to  clinical co n d itio n . A m er. 
J .  clin. N u tr . 14, 313 (1964).

60. W h i t e h e a d , R . G ., D e a n , R . F . A .: 
Serum  am inoacids in  k w ash io rk o r. I I .  
A n  a b b rev ia ted  m e th o d  fo r e s tim a tio n  
an d  its  app lica tions. A m er. J .  clin. 
N u tr .,  14, 320 (1964).

61. W h i t e h e a d , R . G .: B iochem ical te s ts  
in d iffe ren tia l d iagnosis o f  p ro te in  an d  
calorie deficiencies. A rch . D is. C hildh . 
42, 479 (1967).

62. W o o d r u f f , A. W ., P e t t i t , L . E .: 
P la sm a  p ro te in s  in  T ris ta n  d a  C u n h a  
islanders. T rans, roy . Soc. tro p . M ed. 
H yg. 59, 356 (1965).

Acta Paediatrica Academiae Scientiarum Hungaricae 15, 1974


	3-4. szám
	Amador, M.-Fernández, R.-Valle, A.-Hernández, I.-Miranda, O.-Pérez, E.: Protein Malnutrition: Correlation between Anthropometric and Biochemical Assessment

	Oldalszámok������������������
	287����������
	288����������
	289����������
	290����������
	291����������
	292����������
	293����������


