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Reviewer 1 

1. A table is now included summarizing various gastrointestinal morbidities associated with zinc 
deficiency, and whether Zn supplementation relieves the morbidity. 

2. In the section discussing zinc and tight junctions, the following justification statement is now 
added:  “In most of the GI morbidities discussed in this review, the role of transepithelial barrier 
leak specifically at the site of the epithelial tight junction, is very prominent.  The recently 
documented ability of zinc to reduce TJ leak is very likely involved in zinc supplementation’s 
ability to alleviate these morbidities, and the exacerbation of the morbidities in periods of zinc 
deficiency. For this reason, we present an expanded description of zinc action on the tight 
junctional complex.” 

3. We have attempted to add very recent references on zinc and GI disease where found to be 
appropriate (Zou et al., 2014; Dickinson and Surawicz, 2014; Kwon et al., 2014; Liu et al., 2014; 
Lamberti et al., 2013; El-Tawil, 2012; Christudoss et al., 2013; Maret, 2013).   

 

Reviewer 2 

1. The reviewer makes an excellent point.  The mode in which zinc is taken is extremely important.  
Not all zinc salts have the same permeability and thus the same bioavailability.  Moreover, the 
form in which zinc is taken orally (e.g. capsule vs lozenge) can have dramatic impact on 
adequate zinc delivery to the desired target tissue.  This is best exemplified in zinc delivery to 
the esophagus.  If topical delivery is desired/required then oral intake of zinc in capsule form is 
entirely inadequate and lozenge form (slow melt in the oral cavity) is much preferable 
(Valenzano et al., 2014). It is not really feasible in a review to discuss the mode of zinc 
administration in every citation (our review is already lengthy).  The reader has to check on this 
by going directly to the cited material.  These points however are very important and we now 
raise them, in addition to the zinc dosage/concentration, in the very beginning of the review 
article. 

2. The reviewer is correct to ask us to introduce references concerning zinc induction of apoptosis, 
and we add those two references in the revision (Weissgarten et al., 2002; Chang et al., 2006).  
However we also point out that zinc, in other cell types, can induce proliferation or 



differentiation. The exact effect that zinc exerts is likely dependent upon cell type and other 
external effectors.  We mention this action by zinc (apoptosis) in our section on apoptosis.  It is 
very important to cite here because one might assume that zinc induction of apoptosis (or cell 
division) would compromise epithelial barrier function.  However this is not the case as shown in 
the work of Peralta Soler et al. (1996), who demonstrated that an otherwise healthy epithelium 
reacts to the presence of apoptotic cells by simply phagocytizing them, a process that transpires 
with only very limited effects on overall barrier function. 

3. As the reviewer points out, this review should be restricted to gastrointestinal disease, based 
upon the review’s title.  We accordingly have removed the subsection on Alzheimer’s Disease.  
However, the sections on alcohol toxicity, hyperthermia, chemotherapy, malnutrition and 
Chronic Fatigue Syndrome are retained, because even though they at first seem unrelated to the 
GI tract, we cite information that shows a potential link to gastrointestinal permeability.  

4. The section on cadmium toxicity is expanded to include iron and copper toxicities, using the 
references suggested by the reviewer. 

5. Corrections regarding subscript and superscript have been made.  Thank you. 
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