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Summary 

Hai r  z inc  h a s  b e e n  i n v e s t i g a t e d  in  c h i l d r e n  of N o r t h  a n d  S o u t h  L ibya .  T h e  ha i r  
z inc  c o n t e n t  a m o u n t s  to  213 _ 36 ~g/g in  n e w b o r n s .  T h e r e  is n o  d i f f e r ence  b e t w e e n  
t h e  va lues  of n e w b o r n s  f r o m  N o r t h  L i b y a  a n d  n e w b o r n s  f r o m  S o u t h  L ibya .  T h e  ha i r  
z inc  va lues  d e c r e a s e  d u r i n g  in fancy .  In  t o d d l e r s  a n d  s c h o o l - c h i l d r e n  t h e  h a i r  z inc  
c o n t e n t  is 88 __ 35 ~g/g, 89 • 25 ~g/g resp.  T h e s e  va lues  a re  as  low as t h o s e  r e p o r t e d  
in  A m e r i c a n  c h i l d r e n  w i t h  low h e i g h t  p e r c e n t i l e s  or  nea r ly  as low as t h o s e  f o u n d  in  
d w a r f s  w i t h  p o o r  z inc  s t a tu s  f r o m  E g y p t  a n d  I ran.  

Zusammens 

Der Haarzinkgehalt w u r d e  in  H a a r e n  v o n  K i n d e r n  aus  Nord-  u n d  S f l d l i b y e n  
b e s t i m m t .  De r  Z i n k g e h a l t  b e t r u g  213 _ 36 ~g/g bei  l i b y s c h e n  N e u g e b o r e n e n .  Es  
b e s t a n d  k e i n  U n t e r s c h i e d  z w i s c h e n  d e n  W e r t e n  v o n  N e u g e b o r e n e n  aus  Nord -  u n d  
S~idlibyen.  D e r  Z i n k g e h a l t  f~/lt w a h r e n d  d e r  S~ug l ingsze i t  ab. Be i  Kle in-  u n d  
S c h u l k i n d e r n  lag  d e r  Z i n k g e h a l t  be i  88 _ 35 ~*g/g bzw. 89 _ 25 ~g/g. D ie se  Wer te  
s i nd  so  n i e d r i g  wie  d ie  be i  a m e r i k a n i s c h e n  k l e i n w / i e h s i g e n  K i n d e r n  o d e r  fas t  so 
n i ed r ig  wie  be i  d e n  ~ g y p t i s c h e n  u n d  p e r s i s c h e n  Z w e r g e n  m i t  v e r m i n d e r t e m  Z ink -  
s ta tus .  
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I n t r o d u c t i o n  

T h e  e s t i m a t i o n  o f  t h e  t r a c e  e l e m e n t  c o n t e n t  i n  h a i r  m a y  p r o v i d e  u s e f u l  
i n f o r m a t i o n s  o n  l o n g - t e r m  n u t r i t i o n .  D i e t a r y  d e f i c i e n c i e s  c a n  r e d u c e  t h e  
z i n c  c o n t e n t  of  h a i r  (8, 9), t h e r e f o r e  t h e  z i n c  c o n t e n t  of  h a i r  h a s  b e e n  u s e d  
a s  a n  i n d i c a t o r  o f  a l o n g - t e r m  i n s u f f i c i e n t  z i n c  s u p p l y .  A l o w  z i n c  s t a t u s  
c a n  o c c u r  i n  c h i l d r e n  a n d  a d o l e s c e n t s .  Z i n c  r e q u i r e m e n t s  d e p e n d  o n  
g r o w t h ,  d i e t a r y  h a b i t s ,  a n d  h e a l t h  s t a t e .  

I n  1972,  a c o r r e l a t i o n  b e t w e e n  a l o w  z i n c  c o n t e n t  i n  h a i r ,  a n o r e x i a  a n d  a 
r e d u c e d  g r o w t h  w a s  s t a t e d  f o r  c h i l d r e n  (8). Z i n c  d e f i c i e n c y  w a s  f o u n d  i n  
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a d o l e s c e n t s  w i t h  r e t a r d e d  g r o w t h  in  ru r a l  a reas  of  E g y p t  a n d  I ran .  T h e  ha i r  
z inc  c o n t e n t  of  t h e s e  a d o l e s c e n t s  w a s  r e d u c e d  to  30-75 ~tg/g ha i r  (19). 
S i m i l a r  f i n d i n g s  h a v e  b e e n  r e p o r t e d  f r o m  o t h e r  c o u n t r i e s ,  i n c l u d i n g  Tur -  
key ,  M a r o c c o ,  a n d  P o r t u g a l  (7). 

N o  d a t a  e x i s t  w h e t h e r  z inc  d e p l e t i o n  m a y  o c c u r  in  L i b y a .  C l i m a t e  is 
s im i l a r  to  E g y p t ,  b u t  n u t r i t i o n  a n d  r a t e  or  k i n d  of  i n f e c t i o n s  differ .  T h e  
p u r p o s e  of  t h e  p r e s e n t  i n v e s t i g a t i o n  w a s  to  e s t i m a t e  t h e  z inc  s t a tus  of  
L i b y a n  c h i l d r e n  b y  a n a l y s i s  of  hair .  

M e t h o d s  

41 hair samples were taken from infants and children in North Libya (Tripoli and 
environments). The children were seen in an outpatient clinic because of acute 
diseases. Those with chronic diseases were excluded from the study. The study 
includes 11 newborns, 10 infants, 6 to 10 months  old, 10 pre-school children and 10 
school-children. In addition, hair samples of 29 infants were taken in Sebha, an 
oasis in South Libya, from 11 newborns, 8 infants, 2 to 4 months old, and 10 infants, 
6 to 10 months old. These infants s tayed in the hospital because of maternal  
diseases. Most of the infants, as well in North as in South Libya, were exclusively 
breast-fed (n = 23), some received human milk plus cow's milk formula (n = 5), the 
rest received different commercial ly available cow's milk formula. The food of the 
other children was a mixed  one, containing cereals, meat products, vegetables, and 
fruit. Water was usually taken from local wells. Infections very rarely comprise 
hookworm or schistosomiasis, but ascaridiasis or infestations with taenia solium 
were common. 

Hair samples, about 150 m m  in length, weighing approximately 100 rag, were cut 
close to the scalp at the back of the head, and prepared (11) for instrumental  neutron 
activation analysis (13). 

R e s u l t s  

T h e  ha i r  z inc  c o n t e n t  of  22 n e w b o r n s  a m o u n t e d  to  213 _ 36 ~tg/g. T h e r e  
w a s  no  s i g n i f i c a n t  d i f f e r e n c e  b e t w e e n  t h e  ha i r  z inc  c o n t e n t  of  n e w b o r n s  in  
N o r t h  L i b y a  (n = 11,202 _ 41 ~tg/g) a n d  n e w b o r n s  in  S e b h a  (n = 11,223 _ 
26 ~tg/g). 

I n f a n t s  f r o m  S e b h a ,  b e t w e e n  2 a n d  4 m o n t h s  old ,  e x h i b i t e d  s l i gh t ly  
l o w e r  v a l u e s  (n = 8, 178 _ 63 ~g/g, r a n g e  130-399). T h e  h a i r  z inc  c o n t e n t  of 
o l d e r  i n f a n t s  f r o m  N o r t h  a n d  S o u t h  L i b y a  a m o u n t e d  to  a p p r o x i m a t e l y  
53 % of  t h e  n e w b o r n  v a l u e s  (n = 20, 110 _+ 52 ~tg zinc/g) .  T h e r e  w a s  a b r o a d  
r a n g e  f r o m  38 to  252 t~g/g- A g a i n  t h e r e  w a s  no  s i g n i f i c a n t  d i f f e r e n c e  
b e t w e e n  t h e  v a l u e s  f r o m  N o r t h  a n d  S o u t h  L ibya .  

I n  t o d d l e r s  f r o m  N o r t h  L i b y a  (n = 10, 88 - 35 ~tg/g) a n d  s c h o o l - c h i l d r e n  
f r o m  N o r t h  L i b y a  (n = 10, 89 -+ 25 ~tg/g), t h e  h a i r  z inc  c o n t e n t s  w e r e  e v e n  
l o w e r  (fig. 1). F o u r  o u t  of  t e n  t o d d l e r s  a n d  t w o  o u t  of t e n  s c h o o l - c h i l d r e n  
e x h i b i t e d  h a i r  z inc  c o n t e n t s  of  l e ss  t h a n  70 ~tg/g. T h e  ha i r  z inc  c o n t e n t  in  
a n o t h e r  t h r e e  s c h o o l - c h i l d r e n  w a s  b e t w e e n  70 a n d  80 ~tg/g. 

D i s c u s s i o n  

T h e r e  is n o  c u r r e n t l y  a v a i l a b l e  l a b o r a t o r y  a s say  t h a t  g i v e s  an  e n t i r e l y  
s a t i s f a c t o r y  i n d e x  of  t h e  z inc  n u t r i t i o n a l  s ta tus .  H o w e v e r ,  z inc  h a i r  l e v e l s  
a r e  f r e q u e n t l y  d e p r e s s e d  as a r e s u l t  of  m a r g i n a l  z inc  nu t r i t i on .  A s s u m i n g  a 



L o r n b e c k  e t  al., Z i n c  s t a t u s  o f  L i b y a n  c h i l d r e n  - a p i l o t  s t u d y  3 

I 
% 

40 

30 

20 

10 

- ] newborns 
:~.:-...'m.;l preschool + 
~ school children 

I 
L.q 

I 
--'7 

, , I 
10 70 130 190 250 310 ~JgZn/g hair 

Fig .  1. T h e  z i n c  c o n t e n t  o f  h a i r  i n  n e w b o r n s  a n d  p r e - s c h o o l  a n d  s c h o o l - c h i l d r e n  
from Libya. The distribution pattern of the percentage of samples with different 
zinc contents. 

n o r m a l  ra te  of ha i r  growth ,  the  zinc level  of the  first  c en t ime te r s  c lose  to 
the  sca lp  ref lec ts  zinc s ta tus  du r ing  the  las t  mon ths .  F o r  adul t s ,  a n o r m a l  
va lue  is s u g g e s t e d  if the  zinc con t en t  is >105 ~g Zn/g  of hair ,  a low ha i r  zinc 
level  to be  < 70 ~tg Zn/g  (4). 

The  ha i r  zinc c o n t e n t  of L i b y a n  n e w b o r n s  is in the  s ame  r ange  as 
r e p o r t e d  f rom A m e r i c a n  n e w b o r n s  (2) and  fits to the  m e a n  or  m e d i a n  
va lues  r e p o r t e d  for hea l t hy  adu l t s  in d i f fe ren t  pa r t s  of the  w o r l d  (136-288 
I~g Zn/g  of hair) (1, 2, 5, 15, 17, 18). The  va lues  of L i b y a n  infan ts  of 6-10 
m o n t h s  a m o u n t e d  on ly  to a b o u t  half  of the  va lues  of newborns .  Dur ing  
infancy,  a r a p i d  dec l i ne  of ha i r  zinc con ten t s  a l so  has  b e e n  o b s e r v e d  b y  
H a m b i d g e  et  al. (8) in  Co lo rado  (U.S.A.), wh i l e  S t r a in  et  al. (20), a lso in  the  
U.S.A.,  s h o w e d  only  a m o d e r a t e  dec l ine  f rom 138 ~g Zn/g  ha i r  at b i r t h  to 
102 ~g Zn/g  ha i r  at  12 m o n t h s  of age in  Ohio. 

6 -month-o ld  in fan ts  fed infant  m i l k  fo rmula  wi th  a low zinc con ten t  had  
a ha i r  zinc con t en t  of only  56 • 10 I~g/g (21). In  L i b y a  the  lowes t  ha i r  zinc 
con ten t s  were  f o u n d  in p re - schoo l  ch i ld ren  wi th  88 • 35 ~g/g. These  va lues  
are m u c h  lower  t h a n  in hea l t hy  A m e r i c a n  ch i ldren ,  3-4 yea r s  old  (130 _+ 
8.3 l~g/g) (9). The  va lues  c o r r e s p o n d  to those  m e a s u r e d  in A m e r i c a n  pre- 
schoo l  ch i ld r en  w i th  low he igh t  pe rcen t i l e s  87 • 5.9 ~g/g (9) in  wh ich  a 
causa l  r e l a t ion  of a low zinc s ta tus  and  p o o r  g rowth  had  been  pos tu la ted .  

L o w  hai r  zinc va lues  h a d  not  only  b e e n  found  in L i b y a n  p re - schoo l  b u t  
also in  schoo l -ch i ld ren .  T h e s e  va lues  are  l ower  t h a n  those  r e p o r t e d  f rom 
England ,  I ran,  a n d  P a n a m a  (3, 10, 14, 16). Only  gir ls  f rom Tha i l and  (6) h a d  
s imi la r  low ha i r  zinc values .  One th i rd  of the  L i b y a n  p re - schoo l  a n d  
schoo l -ch i ld ren  e x h i b i t e d  ha i r  zinc va lues  b e l o w  70 l~g/g. These  va lues  a re  
nea r ly  as low as t hose  r e p o r t e d  in E g y p t i a n  dwar f s  wi th  poo r  zinc s ta tus  
(19). 
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T h e  l o w  h a i r  z inc  v a l u e s  c a n  b e  c a u s e d  b y  a r e d u c e d  z inc  in t ake ,  a 
d e c r e a s e d  z inc  a v a i l a b i l i t y  or  an  i n c r e a s e d  z inc  loss.  T h e r e  a r e  no  d a t a  
a v a i l a b l e  on  t h e  d a i l y  z inc  i n t a k e  in  L i b y a n  c h i l d r e n .  M a l n u t r i t i o n  is n o t  
c o m m o n  n o w a d a y s .  I t  c a n n o t  be  e x c l u d e d  t h a t  z inc  l o s se s  b y  s w e a t  in  t h e  
h o t  c l i m a t e  m a y  c o n t r i b u t e  to  t h e  l o w  z inc  s t a tus  of  L i b y a n  c h i l d r e n .  
B l o o d  lo s se s  c a u s e d  by  h o o k w o r m  i n f e c t i o n s  a re  n o t  as  c o m m o n  in  L i b y a  
as in  E g y p t .  As  a r e s u l t  of  t h i s  p i l o t  s tudy ,  o n e  s h o u l d  e x t e n d  th i s  s t u d y  to 
i n v e s t i g a t e  t h e  z inc  c o n t e n t  of  t h e  food ,  t h e  z inc  c o n t e n t  in  b l o o d ,  a n d  t h e  
g r o w t h  r a t e  of  t h o s e  c h i l d r e n  w i t h  a l o w  z inc  s ta tus .  
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