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Reply to ‘Evidence that neutrophils do not promote
Echis carinatus venom-induced tissue destruction’
Kempaiah Kemparaju1, Kesturu S. Girish1,2 & Gajanan D. Katkar1,3

Prof. Reber and his team for providing further insight into Echis
carinatus venom-induced tissue necrosis in their correspondence1

regarding our Nature Communications article2. We are glad that
our major findings such as reduction in E. carinatus venom-
induced tail injury after DNase I treatment, increased the mor-
tality of mice when co-injected with E. carinatus venom and
DNase I, function of venom DNase in toxicity, and the applica-
tion of the newly developed mouse tail model to study sustained
tissue necrosis have been ratified. These effects are due to the
accumulation of extracellular DNA and its clearance by the
DNase I treatment at the venom injected site. However, using a
variety of neutropenic mouse models, the authors claim that
neutrophils or neutrophils extracellular traps (NETs) do not
contribute to E. carinatus sochureki, E. carinatus multisquamatus,
or E. carinatus pyramidum venom-induced tissue necrosis, but
the extracellular traps (ETs) derived from resident and other
necrotic cells do contribute. Unlike our published article, they do
not test E. carinatus carinatus (Indian saw-scaled viper) venom.

We believe that the differences in results are due to dose and
species-dependent variation of the venoms tested. Snake venoms
are highly complex mixtures, predominantly of enzymatic and
non-enzymatic protein and peptide toxins that vary in lethal
potency and pharmacological properties. Variability has been
detected at various levels including inter-genus, inter-species,
inter-subspecies, and within species and sub-species due to geo-
graphical or seasonal distribution, age, and diet3–6. Venom
variability is thereby an intense area of research with serious
implications for successful application of anti-venom therapy. In
a previous study, we showed substantial differences in
hemorrhage-inducing activity between E. carinatus carinatus and
E. carinatus sochureki7, providing direct evidence of venom
variability between E. carinatus sub-species. Furthermore, we
believe it is probable that E. carinatus sochureki, E. carinatus
multisquamatus, and E. carinatus pyramidum venoms used by the
authors may vary among themselves.

We are glad that the authors acknowledge venom variability
and that E. carinatus carinatus venom and the venoms that they
have studied are different, and that this distinction might be
responsible for the differences between the studies. In our study,
both in vitro and in vivo data (assays of several markers of

NETosis) demonstrate NETosis2. In contrast, the authors defend
their finding using neutropenic mouse models injecting with a
high dose of venom, but without defining the molecular
mechanisms.

We believe that aside from venom variability, the differences
between our studies may also result from a varied dose of venom
injected. The authors have injected 3 mg venom/kg body weight
in 25 µl, as against 1 mg venom/kg body weight in 50 µl injected
in our study. Pertaining to the dose injected, although it appears
that there exists a systemic difference of 1: 3 dose between the
studies, actually, it is the difference between 1 mg in 50 μl vs. 3 mg
in 25 μl at the injection site (mouse tail). Thus, it clearly suggests
that there is a 1:6-fold increase in venom concentration at the
injection site and that this might non-specifically lyse the resident
and the other cells, including the subcellular membranes.

Regarding the criticism of our use of cyclophosphamide to
achieve neutropenia, we agree that cyclophosphamide is a
pleiotropic drug and affects various blood cells, including lym-
phocytes, monocytes, basophils, and eosinophils, as well as
hematopoiesis itself. Although several studies have used cyclo-
phosphamide to induce neutropenia8, 9, we resorted to the use of
cyclophosphamide owing to a lack of access to other models of
neutropenia.
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