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Zinc: Role in the management of diarrhea and cholera
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Abstract

Diarrhea and cholera are major health problems. Vib-
rio cholera, the causative agent of cholera, infects the
small intestine, resulting in vomiting, massive watery
diarrhea and dehydration. Reduced water and electro-
lyte absorption is also due to zinc deficiency. Zinc has
an important role in recovery from the disease. The
combination of zinc with cholera vaccine and oral rehy-
dration solutions has a positive impact on cholera and
diarrhea. It has led to a decrease in the mortality and
morbidity associated with diarrhea.
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Core tip: In diarrhea and cholera, reduced water and
electrolyte absorption is due to zinc deficiency. There-
fore, zinc has an important role in recovery from the
symptoms. The use of zinc with cholera vaccine and
oral rehydration solutions has been shown to affect
positive impacts in cholera and diarrhea.
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INTRODUCTION

Diarrhea and cholera are major global health problems.
Cholera toxin produced by the causative agent increases
cyclic adenosine monophosphate (cAMP) production.
This result in massive electrolyte and water secretion into
the intestinal lumen, resulting in severe dehydration'.
Vibrio cholera, the causative agent of cholera, infects the
small intestine. Vomiting, massive watery diarrhea and de-
hydration (Figure 1) are associated with cholera and may
lead to death if not managed properly”. Reduced water
and electrolyte absorption is also due to zinc deficiency".
Zinc has an important role in recovery from the disease'
and can reduce the morbidity and mortality, associated

with diarrhea, in the population[sl.

ZINC WITH CHOLERA VACCINE

Clinically, zinc has positive effect in children with com-
plications of diarrhea. Young children are immunized
with oral inactivated whole cell cholera vaccine contain-
ing recombinant cholera toxin B subunit. This vaccine
induces T-cell responses that are further enhanced by
zinc supplementationm. Zinc combined with oral cholera
vaccine shows increased vibriocidal antibody effects and
suppresses cholera toxin antibody response'™. Zinc sup-
plementation enhances oral cholera vaccine efficacy and
also improves seroconversion to vibriocidal antibody'.
Oral administration improves immune response to an-
tigens applied to mucosal surfaces and also improves
antibacterial response in serum and reduces antitoxin
levels"”.

Administration of two doses of oral inactivated
cholera vaccine, containing cholera B subunit and killed
cholera vibriosis, combined with zinc supplementation,
to 6-8 mo old children was found to be safe and immu-

. [i1]
nogemc .

July 16,2013 | Volume1 | Issue 4 |



Vibrio

Vomiting
cholera T

Coils of
J jejunum
>~ >
Coils of
ileum
Diarrhea,
Dehydration

Figure 1 Effect of Vibrio cholera on small intestine.
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Figure 2 Physiological effects of zinc. cAMP: Cyclic adenosine monophos-
phate.

ZINC WITH ORAL REHYDRATING
SOLUTIONS

Diarrhea and cholera are major global health problem
and have caused seven pandemics. Cholera toxin pro-
duced by VV7brio cholera increases cAMP production. This
results in massive electrolyte and water secretion into
intestinal lumen, leading to severe dehydration. The
World Health Otrganization emphasises the use of oral
rehydration solutions (ORS) in the treatment of diar-
rhea. Various modifications have been made to standard
ORS, to treat non cholera diarrhea” and cholera diar-
rhea. These include addition of zinc, amino acids and
amylase-resistant starch!, to decrease the morbidity and
mortality associated with acute diarrhea'”. Zinc with
ORS is an attempt to improve ORS for cholera diarrhea
managementm. The presence of zinc in ORS improves
physiological condition, reduces the risk of recurrent di-
arrhea attacks” and also has positive effects in dehydrat-
ing acute diarthea in malnourished children™. Studies in
various countries showed that the duration and severity
of diarrhea can be reduced by zinc addition and this also
allows limitation of the use of antibacterials and antimi-
crobials'¥ (Figure 2).
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WATER SOLUBLE ACTIVE ZnTe
NANOCOMPOSITES

Water soluble active ZnTe nanocomposites (average size
range of 2.9-6.0 nm) show potential against enteropatho-
genic bactetia including enterotoxigenic Escherichia coli (E.
coli) and VVibrio cholera serogroup 01, having positive effects
in diarrhea and cholera without toxic effects on humans'”.,

EFFECT OF ZINC

A study on an animal model showed that zinc deficiency
in the intestine resulted in reduced water and electrolyte
absorption”. Cholera toxin increases cAMP production,
thereby causing electrolyte and water secretion’. Zn re-
duces cAMP concentration and cholera toxin-induced
ion secretion, as well as increasing ion absorption, but

does not inhibit E. co/i heat stable enterotoxin-induced
6]

ion secretion
In children suffering from acute diarrhea and persis-
tent diarrhea, the effect of zinc on intestinal integrity is
unknown. However, in patients with acrodematitis entero-
pathica infection, zinc induced more mucosal repair. Zinc
also effects excretion of urinary probe sugars, increasing
lactulose excretion and decreasing mannitol excretion!"”,

EFFECT OF SCHEDULED DOSES OF ZINC

Children and older patients both show zinc deficiency in
cholera. Zinc supplementation showed beneficial im-
pact on diarrhea in infants but its impact was masked by
the protective action of breastfeeding''”.

Zinc supplementation administered on a daily or
weekly schedule is effective in decreasing diarrhoeal mot-
bidity without adverse reactions™.

Children with cholera supplemented with zinc show
reduction in stool output and in the duration of diarrhea.
Children with diarrhea may benefit from zinc supple-
mentation but its cost effectiveness and optimal mode of

delivery are not yet clear".

CONCLUSION

In diarrhea and cholera, reduced water and electrolyte
absorption is due to zinc deficiency. Therefore, zinc has
an important role in recovery from the symptoms. Zinc
combined with cholera vaccine and ORS has been shown
to have positive impacts in cholera and diarrhea.
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