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 Zinc is an essential mineral that is found almost in every cell, implicated in 
many biological processes. Zinc deficiency is prevented in children in 
developed episode of diarrhea. The research project aims at the estimation of 
Zinc in children with persistent diarrhea. This was carried out in 12 children 
with persistent diarrhea and 12 healthy ones of the same ages range using 
Atomic Absorbance Spectrophotometer (AAS). Based on this, the relationship 
between Zinc deficiencies and persistent diarrhea was established. The result of 
the analysis shows the mean serum Zinc level for sufferers was 8.45±0.64 while 
that for healthy ones was 11.69±0.94 which indicates that Zinc deficiency leads 
to persistent diarrhea. Zinc is also lost in faces during persistent diarrhea, 
thereby lowering the body Zinc content. The research project also indicates that 
persistent diarrhea is prevalent among children of age 3-4. Therefore, Zinc 
supplementation according to Recommended Dietary Intake (RDI) reduces 
incidence of persistence diarrhea in children and also restores their Zinc status 
for normal body activities. 
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INTRODUCTION 

 
Acute diarrhea is a leading cause of childhood deaths 

not minding the undeniable success of oral rehydration 
therapy (ORT). The world general, diarrheal diseases are 
the leading cause of pediatric morbidity and mortality, 
with about 1.5 billion episodes and 1.5-2.5 million deaths 
estimated annually among children below five years of 
age (Black et al., 2003 and Kosek et al., 2003). 

Despite great advances in the management of 
diarrhea disease, persistent diarrhea remains a major 
problem in development countries due to its syndromic 
nature. 

Among children in developing countries diarrhea 
illness, especially those of prolonged duration are 
important causes of growth retarded and death (Nikhil 
Thapar, 2004). Episodes of diarrhea, which usually 
resolve within a few days in health child, persist longer in 
children with malnutrition impaired cellular immunity, 
(Baqui, et al., 2002) or recurrent diarrhea (Sazawal, et al., 
2006). Zinc deficiency / depletion are links between these 
risk factor and duration of diarrhea. These are 
considerable evidence of increased intestinal loss of Zinc 

and other macro nutrients in diarrhea states (Folwaczny, 
1997). A recent publication has revealed that zinc inhibits 
cAMP-induced, chloride-dependent fluid secretion by 
inhibiting basolateral potassium (K) channels, in in-vitro 
studies with rat ileum. Reaearch has also shown the 
specificity of Zn to cAMP-activated K channels, because 
zinc did not block the calcium (Ca)-mediated K channels.  
Zinc also improves the absorption of water and 
electrolytes, improves regeneration of the intestinal 
epithelium, increases the levels of brush border enzymes, 
and enhances the immune response, allowing for a better 
clearance of the pathogens (Thirunavukkarasu, 2013). 
Another report has recently provided evidence that zinc 
inhibits toxin-induced cholera. 

Zinc is an important micronutrient for a child’s 
overall health and development. Zinc plays a part in the 
maintenance of epithelial and tissue integrity through 
promoting cell growth and suppressing apoptosis and 
through its underappreciated role as an antioxidant, 
protecting against free radical damage during 
inflammatory response (Prasad, 2000). Thus, in the case 
0f diarrhea, multiple functions of zinc may help to 
maintain the integrity of the gut mucosa to reduce or 
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prevent fluid loss. Notably, these responses can occur 
within 48 hours, much more rapidly than the direct effect 
of zinc on cellular development. Zinc deficiency has been 
shown to induce intestinal mucosal structural changes and 
alter disaccharide activity and intestinal water or 
electrolyte (Ghishan, 1997). Zinc deficiency can also 
result in growth retardation, especially stunting and 
impairment of immune function (Black, 2003). Diarrhea is 
associated with an increased loss of zinc in feaces so that 
one would expect that children with diarrhea would be at 
increased risk of Zinc deficiency (Hambidge, 1999). 

 Diarrhea is consistently found in children severe zinc 
deficiency as well as in animal with zinc depletion 
(Prasad, 2000). Finally, diarrhea leads excess zinc loss 
and contribution to zinc deficiency especially if the zinc 
content of the diet is limited (Prasad, 2000). To evaluate 
this we assessed the zinc content in children of age 1-
6years with persistent diarrhea from Amaku general 
hospital, Awka with emphasis on males in view to 
ascertain their relationship with zinc. 

 
MATERIALS AND METHODS 

 
Sample collection and preparation  

Blood samples we are collected venipuncture from 
patients at Amaku General Hospital, Awka with adquate 
permission from the hospital administration and full 
consent of the patient’s parents. Sample collection was 
done for two months because of rare cases children’s of 
persistent diarrheas. It was also done with the help of the 
Hospitals trained Nurses. The blood were allowed to clot 
and spun in a centrifuge at 4000rpm for five minutes. 
Serum collected in sample container and stored in freezer 
at -20°C for Zinc analysis 
 
Sample analysis 

The zinc level of serum samples were estimated using 
atomic absorption spectrophotometer (AAS). The AAS 
was operated at lamp current of 5.0mA, Wavelength of 
213.9nm Slit Width of 1.0nm and Air/Acetylene flame. 
 
Calibration curve 

Zinc standard solutions of varying concentrations are 
prepared from the stock solution i.e. from the most 
concentration to the most dilute. These standards are run 
using the Atomic spectrophotometer, obtained 
corresponding absorbance values which are then used to a 
calibration curve. 

 
RESULTS  

 
The result of the analysis to assess the Zinc 

concentration in children with persistent diarrhea and 
healthy ones performed among 24 (12 each) children of 
one to six years of age is tabulated below with respect to 
Zinc status, sex, percentage, age intervals and frequency. 

 
DISCUSSION 

 
According to the results of the analysis carried out 

there was a clear reduction in the overall serum zinc 
levels, with  mean value of 8.45±0.61 (µmol/l) in children 
with  persistent  diarrhea  and  1.69±0.94  (µmol/l)  in  the  

Table 1: Showing the statistical analysis of result. 
Serum Zinc  
status/ statistical 
deviations 

children with diarrhea 
male  female 
(n=7) (n=5) 

healthy control 
male  female 
(n=6) (n=6) 

mean+ SD 
% Deficient 

8.71±0.67  
8.10±0.24 

53.8%  

11.33±0.33  
10.63±0.28 

45.5% 
 
Table 2: Showing age interval with their corresponding 
frequency 

Age interval Frequency
1-2 2 
3-4 8 
5-6 2 

 

 
 

Fig. 1: Chart showing the frequency and Age intervals 
 
healthy children who do not suffer any kind of diarrhea. 
The values for healthy is well above the 10.71 µmol/L set 
the World Health Organization as normal levels of zinc 
(World Health Organization and UNICEF, 2002). This 
reduction in serum zinc level infers that there is 
significant loss of zinc through the stool as is a 
characteristic of children diagnosed with persistent 
diarrhea. According to literature, this is due to the loss of 
normal functioning of the cell membrane and disruption 
of the intestinal epithelia during persistent diarrhea which 
in turn leads to defective water and fluid reabsorption by 
the intestine and consequently, loss of fluid containing 
essential micro-minerals including zinc in the stool 
(Hershfinkel et al., 2007).  The result also showed that 
deficient males has a slightly higher serum zinc 
concentrations than deficient females with mean serum 
zinc levels of 8.71±0.67 (µmol/l) and 8.1±0.24 (µmol/l) 
respectively. The slight increase may be due to the fact 
that males have higher metabolic rate than females (Wada, 
2004), since zinc is largely associated with metabolic rate 
and activation of the adrenal gland. Also, zinc amongst its 
other functions is highly impacted in development of the 
sex organs, with males having higher zinc requirements 
than females (Haeflein and Rasmussan, 1977). The bar 
chart also reflects that the age range where there is the 
most pronounced deficiency is between 3-4 years.  
 
Conclusion 

This research work points to the fact that, there is 
reduced serum zinc concentration in diagnosed with 
persistent diarrhea. This may lead to a manifestation of 
zinc deficiency symptoms which may include-stunted 
growth, impaired immune response and impairment 
development of the sex organs amongst others, it is 
advised that food containing zinc supplements be given in 
the case where a child suffers from persistent diarrhea. 
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