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N e u r o l o g i c a l  d i s o r d e r s  a r e  c o m m o n l y  r e c o r d e d  in cases  s u f f e r i n g  f r o m  
p r o t e i n - e n e r g y  m a l n u t r i t i o n  (PEM). These  d i s o r d e r s  a r e  r e f l e c t e d  in  t he  
f o r m  of  a p a t h y ,  du l lness ,  a n d  m e n t a l  r e t a r d a t i o n ,  w h i c h  a r e  a m o n g  the  
c l in ica l  f e a t u r e s  of  t he  d i sease  (1). S e v e r a l  s tud ies  d e n o t i n g  def ic i t s  in 
p e r i p h e r a l  n e r v o u s  s y s t e m  in n u t r i t i o n a l  d i s o r d e r s  a r e  a v a i l a b l e  (2). 
A b n o r m a l  E E G  in  cases  s u f f e r i n g  f r o m  P E M  a m o n g  E g y p t i a n  c h i l d r e n  
w e r e  r e p o r t e d  b y  A w w a a d  (3) a n d  Elwaan  (4). A t  t he  s ame  t ime ,  s i g n i f i c a n t  
v a r i a t i o n s  in  b o t h  b l o o d  s e r u m  a n d  c e r e b r o s p i n a l  f l u i d  (CSF) l a c t a t e  
d e h y d r o g e n a s e  (LDH} as  w e l l  as g l u t a m i c - o x a l a c e t i c  t r a n s a m i n a s e  (GOT} 
w e r e  o b s e r v e d  in  p a t i e n t s  s u f f e r i n g  f r o m  c e r e b r o v a s c u l a r  d isease ,  h e a d  
i n j u r y ,  d e g e n e r a t i v e  d i seases  of t he  c e n t r a l  n e r v o u s  sys tem,  a n d  c onvu l s i ve  
d i s o r d e r s  (5). 

Because  of  t h e  r e l a t i v e  i n a c c e s s i b i l i t y  of t he  b r a i n  t i ssues ,  t he  concen -  
t r a t i o n s  of c e r t a i n  m e t a b o l i t e s  and  ac t i v i t i e s  of  some  e n z y m e s  in  t he  C S F  
may ,  h o w e v e r ,  p r o v i d e  an  i n d e x  fo r  t he  m e t a b o l i s m  of these  subs t a nc e s  in  
t he  b ra in .  

T h e  a im  of  t he  p r e s e n t  w o r k  is to e x p l o r e  w h e t h e r  t h e r e  a r e  v a r i a t i o n s  
in  t h e  L D H  a n d  G O T  of  t he  C S F  of these  c h i l d r e n  s u f f e r i n g  f r o m  P E M  a n d  
the  s ign i f i cance  of  t he se  v a r i a t i o n s  i f  p re sen t .  

Material and methods 

The mate r ia l  of the  present  s tudy comprises th i r teen cases suffering from 
kwashiorkor  of modera te  sever i ty  and ten normal  cases of the same age group 
and socioeconomic status serving as controls for  comparison. 

Fas t ing blood samples were  taken,  sera were  separa ted  and enzyme activit ies 
were  immedia te ly  carr ied out. CSF samples  were  gained by  l umbar  puncture.  

LDH activi t ies were  de termined according to the  colorimetric  method 
described by  Wootton (6). GOT activit ies were  assayed according to the  method 
described by  Frankel and Reitman (7). Act iv i ty  units  were  expressed in mU 
per  ml. Data obtained were  s ta t is t ical ly  analysed using the S~udent t test. 

Results and discussion 

T h e  r e su l t s  of t h e  p r e s e n t  w o r k  w e r e  p r e s e n t e d  in  t h e  a c c o m p a n y i n g  
t ab les .  
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Table 1.. Lactate dehydrogenase and glutamic oxalacetic t ransaminase activities 
in blood serum and CSF of normal  controls (mU/100 ml). 

Serum CSF 
GOT LDH GOT LDH 

A.N. 5 149 O 5 
N.H. 8 170 2 3 
A.O. I0 159 0 13 
L.M. 6 163 3 18 
Z.I .  9 150 3 22 
S.M. 11 112 0 10 
T.H.  12 130 3 12 
B.E. 14 117 2 24 
M.H. 10 126 O 14 
S . S .  6 153 0 8 

M e a n  9.10 143 1.30 12.90 
S E  • 0.80 5.50 0.24 2.17 

Table 2. Lactate dehydrogenase and glutamic-oxalacet ic  t ransaminase activities 
in blood serum and CSF of PEM children (mU/100 ml). 

Serum CSF 
GOT LDH GOT LDH 

A.S.  29 260 10 20 
B.I .  38 180 12 13 
S.K.  20 158 10 20 
A.H.  45 106 23 15 
S.A. 12 195 17 22 
S.M. 20 300 12 18 
M.L. 42 248 l0 l0 
Z.M. 37 185 15 38 
H.K.  22 121 8 42 
S.R.  17 165 10 25 
F . L .  35 132 9 45 
M.M. 21 170 7 38 
M.G. 19 148 9 59 

Mean 27.40 173 12 27 
SE • 3.16 15.49 1..18 4.36 
p<~ 0.005 0.I0 0.005 0.Ol 

C S F - G O T  s h o w e d  neg l igeab l e  ac t iv i t i e s  in n o r m a l  cases, and  abou t  
f i f t y  pe r  cen t  of t he  n o r m a l  cases s tud ied  fa i l ed  t o  s h o w  any  a p p r e c i a b l e  
e n z y m e  act iv i t ies .  This  f i nd ing  m a y  agree,  in par t ,  w i t h  t h a t  r e p o r t e d  by  
Abbassy  (8) d u r i n g  his s t u d y  on t r a n s a m i n a s e  a c t i v i t y  in  p a r a l y t i c  
po lyomye l i t i s .  This  a u t h o r  f a i l ed  to s h o w  any  app rec i ab l e  G O T  ac t iv i ty  in 
n o r m a l  ch i ld ren .  S e v e r a l  w o r k e r s  (9, 10) h a v e  r e p o r t e d  t h a t  t r a n s a m i n a s e  
ac t iv i t i e s  cou ld  no t  be  de t ec t ed  in t he  C S F  of in fan t s  and  ch i ld ren  
c o n t r a r y  to h e a l t h y  adults ,  w h o  s h o w e d  v a l u e s  up  to 40 uni t s  pe r  ml.  The  
v a r i a t i o n  in  e n z y m e  a c t i v i t y  w i t h  age  m a y  be a t t r i b u t e d  to the  v i r g i n  
n a t u r e  of the  n e r v o u s  t i ssue  in i n fan t s  and  ch i ld ren .  
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I n  P E M  cases s tud ied ,  C S F - G O T  ac t iv i t i e s  s h o w e d  r e l a t i v e l y  h i g h e r  
v a l u e s  i f  c o m p a r e d  w i t h  n o r m a l  cont ro ls ,  a n d  these  d i f f e r ences  a r e  s t a t i s -  
t i c a l l y  s ign i f i can t .  I n c r e a s e d  ac t iv i t i e s  of  C S F - G O T  h a v e  been  r e p o r t e d  to 
occur  in  a n u m b e r  of  n e u r o l o g i c a l  d i s o r d e r s  such  as  c e r e b r o - v a s c u l a r  
d isease ,  d e g e n e r a t i v e  d i seases  of t he  c e n t r a l  n e r v o u s  s y s t e m  a n d  c o n v u l -  
s ive  d i s o r d e r s  (5). 

C S F - L D H  s h o w e d  l o w e r  ac t iv i t i e s  in  n o r m a l  c h i l d r e n  t h a n  t h a t  
r e p o r t e d  fo r  a d u l t s  (11). P E M  cases  s t u d i e d  s h o w e d  a m e a n  v a l u e  of  
27 m U  p e r  ml ,  w h i c h  is a b o u t  t w i c e  i ts  c o r r e s p o n d i n g  v a l u e  fo r  t he  n o r m a l  
contro ls .  Thus  L D H  a g r e e d  w i t h  G O T  in t hese  i n c r e a s e d  v a l u e s  of C S F  
e n z y m e  ac t iv i t ies .  

S e r u m  enzymes ,  S -GOT,  a n d  S - L D H  s h o w e d  a s t a t i s t i c a l l y  s i g n i f i c a n t  
i nc rea se  in  P E M  ch i ld ren ,  b u t  no c o r r e l a t i o n  cou ld  be  d e d u c e d  b e t w e e n  
s e r u m  a n d  C S F  e n z y m e  ac t iv i t i es .  Th is  f i n d i n g  a g r e e d  w i t h  t h a t  r e p o r t e d  
b y  Green (12) in  th is  respect ,  a n d  th is  is p e r s u m e d  to be  d u e  to b lood  b r a i n  
b a r r i e r s .  

V a r i a t i o n s  in  C S F  e n z y m e  ac t iv i t i e s  in  v a r i o u s  n e u r o l o g i c a l  d i s o r d e r s  
h a v e  b e e n  a s c r i b e d  v a r i o u s l y  to e i t h e r  r e l e a s e  of e n z y m e s  f r o m  d e s t r o y e d  
t issues ,  a l t e r a t i o n s  in  i n t r a c e l l u l a r  m e t a b o l i s m ,  d i f f e r e n c e  in  cel l  p e r m e a -  
b i l i ty ,  o r  d e c r e a s e d  e l i m i n a t i o n  of  these  e n z y m e s  f r o m  the  C S F  (13). 

On  t h e  l i gh t  of t h e  a b o v e - m e n t i o n e d  sugges t ions ,  i n c r e a s e d  ac t iv i t i e s  
of C S F  e n z y m e s  in  P E M  r e f l e c t  some  a l t e r a t i o n s  in  t he  i n t r a c e l l u l a r  
m e t a b o l i s m  of t he  b r a i n  in  t hese  cases.  Th i s  sugges t i on  can  be  s u p p o r t e d  
b y  m e n t a l  r e t a r d a t i o n  a n d  a p a t h y  a m o n g  these  ch i ld ren .  Th is  can  also be  
e v i d e n c e d  b y  t h e  o c c u r r e n c e  of  o e d e m a  a n d  conges t ion  of  b r a i n  t i s sues  in  
P E M  (14) as  w e l l  as t he  d i f f e r e n c e s  r e p o r t e d  in  t h e  b r a i n  w e i g h t  a n d  h e a d  
c i r c u m f e r e n c e s  wh ich  a r e  l e s se r  t h a n  n o r m a l  (15). 

D e c r e a s e d  e l i m i n a t i o n  of t he se  e n z y m e s  f r o m  C S F  can  also be  e x p e c t e d  
s ince  even  b l o o d  s e r u m  con ta in s  r e l a t i v e l y  h i g h e r  a m o u n t s  of  t he se  
e n z y m e s  in  P E M  cases  if  c o m p a r e d  w i t h  no rma l s .  These  i n c r e a s e d  s e r u m  
e n z y m e  ac t iv i t i e s  r e n d e r  t h e  l ive r ,  wh ich  is t he  m a i n  s i t e  for  such e l i m i -  
n a t i o n  processes ,  u n a b l e  to e l i m i n a t e  these  i n c r e a s e d  a m o u n t s  o f  e n z y m e s  
f r o m  C S F  of P E M  cases.  Th is  can  be  s u g g e s t e d  if  b lood  b r a i n  b a r r i e r s  a r e  
a f f e c t e d  in  t hese  cases. 

Su~r~mary 

The present  s tudy is aiming to assess whe ther  there  are  var ia t ions in the 
activi t ies of the  enzymes glutamic-oxalacet ic  t ransaminase  (GOT) and lactate  
dehydrogenase  (LDH) in the cerebrospinal  f luid (CSF) of chi ldren suffering from 
prote in-energy malnut r i t ion  (PEM). In this respect, serum and CSF activit ies of 
GOT and LDH were  assayed in th i r teen cases suffering from kwashiorkor  and 
ten normal  cases serving as controls. Increased activit ies of both enzymes in 
sera and CSF of PEM chi ldren compared with  normals  were  observed. The 
significance of these var ia t ions was discussed. 
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