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Abstract 

Background. Acute gastroenteritis is one of the most prevalent infectious illnesses in childhood and  frequently 

associated with severe zinc deficiency. The objective of  present study was to determine  zinc  status in 32 

gastroenteritis girls  and boys under 5 years old not on Zn supplementation at Reference health laboratory, Tehran-

Iran.  

Materials &Method. Out of 32 gastroenteritis  children six excluded and fasting  serum  samples of n=26 (10=girls 

& 16=boys) were collected. For analysis  a Varian Spectra Flame Atomic Absorption  was  used.  

Results. Out of10 girls and 16 boys serum  samples, [6(60%), 95%CL(38% - 60%) ] and [(11(68%), 95%CL (53% - 

65%) ] had  zinc level less than reference interval range (70-120 µg/dL). Results of  Pearson correlation indicated 

significant  correlation  between  Zn  and  age at p<0.05.  

Conclusion:  The author   concludes serum Zn  determination is an important factor in gastroenteritis children under 

five years old.  Although  in  developing countries, the role of zinc during acute diarrhea in  children  assess further 

future  studies,  conducting   educational based   programs could be  useful   to increase the  community information 

on the  impact of  zinc  during gastroenteritis and  emphasize on the  WHO recommendation , replacing  20 mg of 

elemental zinc per day  for children above 6 months , to shorten the duration of  acute gastroenteritis  . 
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Introduction 

Zn a common metallic element, plays an important 

role in modulating host resistance to infectious agents 

and reducing the risk, severity, and duration of 

diarrheal diseases (1). Acute gastroenteritis, 

presenting mostly as diarrhea, is one of the most 

prevalent infectious illnesses in childhood and  

frequently associated with severe zinc deficiency 

(2,3). The symptoms of acute gastroenteritis are 

pathogen dependent and frequently include vomiting, 

diarrhea, abdominal pain, and fever. Nearly all 

causative organisms are viruses; other causes are 

bacteria and parasites( 4). 

The mechanism of zinc action in the management of 

diarrhea is not completely understood. However, it is 

likely  derives from a regulation of intestinal fluid 

transport and helps with clearance of organisms, 

regeneration of  mucosal integrity, immunity, gene 

expression, and oxidative stress. A complex 

homeostatic network is also able to regulate zinc 

status at cellular and extracellular level (5).  

The objective of the present study was to determine  

and evaluate the zinc status in  total of 32 

gastroenteritis outpatient children under 5 years old 

referring to  Reference health laboratory in Tehran-

Iran . They were not on any kind of Zn supplement. 

 

Materials & Method   
From total of 32gastroenteritis outpatient children, 

six excluded because of their age range. The rest of 

n=26 (10= girls &16=boys) gastroenteritis outpatient 

children's fasting   blood samples, referring to the 

Reference health laboratory research center for Zn 

determination, were drown. Sera were separated from 

the cells and transferred into acid washed 

polyethylene tubes within 45'. Serum samples were 

kept frozen (-70 0C) until the time of analysis. 

According to the filed questionnaires the children 

were not on any kind of Zn supplementation and their 

information were as shown in Table.1 . 

The method for the serum Zn determination was 

based on a procedure described by Smith (6). A 

Varian spectra Flame Atomic Absorption (FAA-20 

plus) with deuterium background correction system 

and a Hamamatsu light source (Japan) were used. 

The samples introduction were manual and all  

chemicals and materials had a grade for trace 

analysis. 

Results  
Out of10 girls and 16 boys;  [6(60%), 95%CL (38% - 

60%) ]     and   [(11(68%), 95%CL (53% - 65%) ] 

had  serum zinc level less than reference interval 
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range (70-120 µg/dL) 7 respectively (Table.2). 

Furthermore, significant Pearson  product correlation  

between    low serum  Zn level (n=17)  of patients,  

and  age was obtained at p value less than 0.05 

(Table.3). Mean diarrhea duration for n=17 was  

X=2.1±1.5 days. 

 

 

Table 1. Children' s  Information 

GEN

DER 

Nu

mb

er 

Age 

Mean(Sd),

Range(year

s) 

Diarrhea 

Duration(Da

ys)Mean(sd) 

Zn 

Supple

mentati

on 

GIR

LS 

10 3.0(1.3)             

(1-5) 

1.8(1.5) No 

BO

YS 

16 2.8(1.5)             

(1-5) 

2.2(1.4) No 

Table 2. Statistics on Children (n=17) with Low 

Zn Concentrations  

Gende

r 

Zn(µg/d

L) Range 

Zn(µg/dL)Mean(s

d) 

S.E

* 

 

95%CL*

*Zn(µg/d

L) 

Girls 35-66 49(13.2) 5.4 38%-

60% 

Boys 38-68 59(10.4) 3.1 53%-

65% 

* Standard Error of Mean       ** Confidence 

Intervals 

 

Table3.PearsonProduct Correlation Results 

(n=17) 

Variables r P value 

Age & Zn level -0.50 0.048 

Duration & Zn 

level 

0.20 0.33 

 

Discussion 

Worldwide, gastroenteritis  diseases are the leading 

cause of pediatric morbidity and mortality, with 1.5 

billion episodes and 1.5-2.5 million deaths estimated 

annually among children below five years of age 

(8,9,10,11). During gastroenteritis episodes, the body 

loses major  micro nutrients including Zn that is  

more critical in small children (2,3). 

Many different studies have shown the positive 

impact of   zinc  on children's diarrheal episodes. In 

investigations evaluating the effect of zinc 

supplementation on diarrheal diseases  a preventive 

and long-lasting impact were  found (12,13). They 

showed that 10 mg  of zinc daily for infants under six 

months of age and  20 mg  per day for children  age 

group six months -to five years  for 10 – 14 days with 

acute diarrhea prevent further occurrences in the 

ensuing 2 -3 months (12,13,14) . 

Furthermore, the results of a recent systematic review 

(15) found a preventive action of zinc 

supplementation and  showed approximately 20%  

reduction of the mean duration of acute diarrhea. 

Another  pooled analysis of randomized controlled 

trials of zinc supplementation in children up to 5 

years old with acute or persistent diarrhea found that 

zinc-supplemented children had a 15% lower 

probability of continuing diarrhea on a given day 

(95% CI 5% to 24%) in the acute-diarrhea trials (16). 

A review study also  reported that zinc 

supplementation can decrease the duration of acute 

diarrhea in children (17). 

The obtained results in the present pilot study   

indicated  that  64% of  gastroenteritis  children  were  

Zn deficient ( less than reference interval level)  and 

significant correlation  was  obtained  between  low 

serum  Zn level and  age of the children. 

Furthermore, these children were not on any Zn 

supplementation.  

Conclusion 
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The author   concludes that serum Zn determination 

is an important factor in gastroenteritis children under 

five years old.  Although  in  developing countries, 

the role of zinc during acute diarrhea in small  

children  assess further future  studies,  conducting   

educational based   programs could be  useful   to 

increase the  community information on the  impact 

of  zinc  during gastroenteritis in children  and  

emphasize on the  WHO recommendation (18) , 

replacing  20 mg of elemental zinc per day  for 

children above 6 months , to shorten the duration of  

acute gastroenteritis that is  a simple effective 

therapeutic intervention . 
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