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ounded tissues and neurotoxicity of polyglutamate
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eywords:
ound dressing
ound healing

eurotoxicity

A  recent  paper  in your  journal  presenting  a novel  wound  dressing  material  drew  our attention.  We  notice
with caution  several  mistakes  regarding  the  part  of the  vivo  study  for wound  dressing  application  in  the
literature.  The  specific  ones  are  listed  and  explained  in the  letter  to  editor.  In addition,  we raise  the
concern  about  the  potential  neurotoxicity  of degradation  products  of  poly(glutamic  acid).

Crown Copyright ©  2011 Published by Elsevier Ltd. All rights reserved.
While reading with great interest the article by Tsao et al. (2011),
e noticed some flaws. In order to quantitatively evaluate the effec-

iveness of the dressing material, the authors used the equation:
ound closure = (Lo − Lf)/Lo × 100% to measure the wound closure

ate. Lo and Lf are the length of the originally created wound, and
he length of the wound postoperative for a specific time interval,
espectively. Judging from the representative photographs in Fig.
(a), the length of the wound did not change visibly within the first

 days. However, the data in the following histogram (as presented
n Fig. 6(b)) demonstrated a sharp alteration of wound closure rate
t the postoperative day 3 with the exception for the control group.
he two results were clearly inconsistent. As the wound healing
vent progressing to 7 and 14 days, the length of the wound grad-
ally shortened as seen in Fig. 6(a), so that the wound closure rate
s calculated by the above-mentioned equation should increase
s time passed by. In contrast, the results given in the histogram
emonstrated a regressive wound closure rate.

Aside from the contradiction between the digital photographs
nd the wound closure rates, we doubted the appropriateness
f using the length of the wound to calculate wound closure
ates. Although a linear full thickness wound was surgically
reated on the dorsal area of the animal, the contraction of
eripheral tissue led to a quadrangular shaped wound. Thus,

t is hard to describe the wound healing by simply measuring
he length of the wound. As depicted in Fig. 6(a), within the
nitial three to seven days, the length of the wound did not
hange too much, but the wound shrank visibly. An alternative
ound area measurement (wound closure = (Ao − Af)/Ao × 100%)
as more rigorous in terms of illustration of the wound contrac-

ion (Balakrishnan, Mohanty, Fernandez, Mohanan, & Jayakrishnan,
006; Balakrishnan, Mohanty, Umashankar, & Jayakrishnan, 2005;
im et al., 2005; Sung et al., 2010).

In addition, we would like to make a few comments regarding
he degradation products of poly(glutamic acid). Glutamate is the

redominant excitatory neurotransmitter in mammals (Fonnum,
984). It has been recognized that glutamate can cause toxicity in
he nervous system and contribute to the pathogenesis of several
eurodegenerative diseases (Coyle & Puttfarcken, 1993; Sheldon &
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oi:10.1016/j.carbpol.2011.05.068
Robinson, 2007). For example, glutamate can modify the structure
of amyloid � peptide through cyclization. The resulting peptide is
nondegradable by most aminopeptidases leading to its accumula-
tion and aggregation, thus taking part in the Alzheimer pathology
(Perez-Garmendia et al., 2010). It is true that under the protection
of the blood brain barrier, the products of chitosan/�-poly(glutamic
acid) dressing materials are not thought to readily exert hazardous
effects to the nervous system. Nevertheless, polyglutamate is not
exempt from serious suspects of neurotoxicity, due to the possibil-
ity that they could enter the brain when the blood brain barrier is
not fully formed, or when the blood brain barrier is injured.

In conclusion, the major flaw in the Tsao et al.’s article on the
polyglutamate chitosan polyelectrolyte complexes is the omission
of any warning about neurotoxicity.
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