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Abstract: In the study, we aimed to show the role of autophagy which acting as a seesaw between
apoptosis and necroptosis increasing and decreasing changes in certain vital organs under effects
of envenomation by Mesobuthus nigrocinctus and anti-venom administration in mice. In group
design, we previously classified totally 42 Albino mice into two main categories including 1st, 3th
and 6th hours of envenomation and anti-venom administrated animals (at dosages of 20LD50,
30LD50 and 40LD50) before standard envenomation procudure. These were sub-divided into six
groups including envenomed and anti-venom administrated mice (1 = 6 at each one) were studied
as well as not being evenomed and not anti-venom-administrated mice (1 = 6) were used as control
group (n = 6). At the end of 24 h after envenomation, all animals were sacrificed. Liver, kidneys,
spleen, heart and lungs tissues were collected from all groups. After routine histopathological
examination, expressions of mTOR as an autophagy activator, expressions of RIPK3 as a
necroptosis activator, and caspase-3, caspase-9 as the markers of apoptotic cell death signals were
evaluated by immunoperoxidase method in addition to DNA in-situ fragmentations by TUNEL
method in aforementioned tissues. In envenomed groups, caspases and TUNEL reactions were low
after envenomation in contrast to high RIPK3 expressions. mTOR expressions were remained at
stable. In anti-venom administration groups, mTOR and RIPK3 expressions were more decreased
in contrast to higher caspases exspressions and TUNEL expressions. In conclusion, we think that
the scorpion envenomation drift solely the cells to necroptosis. And, under presence of anti-venom
supply, the decreased mTOR expressions triggered autophagy and dependently that apoptosis was
developed instead of necroptosis. We believed that this venom-antivenom administration study is
a usefull role-model for better understanding of switch effect of autophagy between apoptosis and
necroptosis.

Keywords: relations between different cell death mechanisms; experimental mouse modelling;
Mesobuthus nigrocinctus envenomation and anti-venom administration

1. Introduction

Cell death mechanisms are still controversial for a long time whether or not this is a real self
suicide or only a biological result or reaction against lethal factors. Therefore, there have been
produced several terminologies meeting to those mechanism [1-3]. Autophagy machinery or
self-eating mechanism depending to exposure duration or amount of disturbing cellular balance
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such as toxic agents can be switched or be resulted in apoptosis and necroptosis mechanism in the
cell [3]. Oxidative stress such as Reactive Oxidative Substance (ROS) activates particullarly
mitochondrial damages as well as other organells and molecule-like proteins. Scorpion venoms are
one of them causing to oxidative stress on cells and mitochondrial instability depending on
overproduction of ROS. Against the situation, autophagy machinery is activated [4,5]. mTOR
(mammalian target of rapamycin), a serine/threonine kinase, is likely to a chief of orchestery. mTOR
inhibition creates in autophagy induction [6]. If the damages are uncontrolled, mitochondrial
distress is triggered. The mechanism, in this case, continued by serine-threonine kinase
receptor-interacting protein (RIP) [7-9]. In the fact that caspases, furthermore, have a role of cleaving
in cellular proteins to be like in RIPK1-RIPK3 complex in necrosome of dying cells [10,11]. Therefore,
caspases take a role in both apoptotic and non-apoptotic molecular interactions [11].

Herein, we tried to show autophagy-apoptosis and necroptosis relations in various vital organs
utilizing from envenomation modelling by Mesobuthus nigrocinctus and anti-venom administration
at different dosages in mice.

2. Materials and Methods

Mesobuthus nigrocinctus were collected and its venom was milked as previously described by
Ozkan et al., 2007 [12]. The protein content of the supernatant was assayed by Bradford method (1976)
using BSA as standard. It was found to be 2.87 mg/mL by this method and 0.37 mg/kg by the Probit
analysis. And, LD50 of venom was found to be 0.38 mg/kg. ED50 was found to be 41LD50/mL
anti-venom. In modelling, 42 healthy CD1 Albino mice (18-22 g) were selected for two main
categorizes including envenomed mice and anti-venom administrated mice before the
envenomation. 18 mice were sacrificed in 1st, 3rd and 6th hours after envenomation (1 = 6 for each time).
In 18 mice, anti-venom procedure administrated as 20LD50, 30LD50 and 40LD50 doses. In control
group, mice (n = 6) were not treated. Liver, kidneys, spleen, heart and lungs were collected and fixed
in 10% neutral formalin. The sections were stained according to Haematoxylin-Eosin staining. For
detection of mTOR, RIPK3, caspase-3 and caspase-9 expressions, strep Avidin-Biotin Complex
Peroxidase (strep ABC-P) method was used (Peroxidase Detection System, RE7110-K, Leica,
Wetzlar, Germany, Novocastra). Thereafter, TUNEL staining (terminal deoxynucleotidyl transferase
mediated nick end labeling) assay method was applied according to the kit procedure (In situ Cell
Detection Kit, Roche, cat no: 11684795910, Indianapolis, IN, USA,). All results were scored
statistically.

3. Results

3.1. Histopathological Findings

In GII and GIII of envenomed subgroups, the degenerative and necrotic changes were increased
when compared in that of GI (Figure la—ch—j,0-r). Anti-venom administrated subgroups in
envenomed mice, GII and GIII findings were more decreased (Figure 1 d,f k-m,s—u). 3.1.3. Control
group was normal (Figure 1g,n,v).
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Figure 1. Description of degeneration in liver in envenomed groups (a—c) and anti-venom groups (d—
f), control group (g); kidneys in envenomed groups (h—j) and antivenom groups (k-m), control

group (n); heart in envenomed groups (o-r) and antivenom groups (s—u), control group (v), x400,
Hematoxylin-Eosin (H&E) staining.

3.2. Immunohistochemical Findings

mTOR expression, in envenomed subgroup, the expressions were not common. In anti-venom
administrated subgroups, the expressions were increased in GI to GIII. There was meaningful
statistical difference in both groups (p < 0.05). Caspase-3 and caspase-9 expressions, in envenomed
subgroups, expressions were decreased. In anti-venom administrated subgroups, the expressions
were more elevated. TUNEL reactions were similar to caspase expressions. But, RIPK3 expressions
in envenomed subgroups were increased. In anti-venom administrated subgroups, the expressions
were more decreased (p < 0.05). In control group, there were no expressions (p < 0.05 between this
and other groups). All those expressions were given in the illustration. (Figure 2).
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Figure 2. Immunoexpressions of mTOR, caspases, DNA in situ fragmentation and RIPK3 in
experimental groups according to mean calculation of time elapsing and anti-venom doses.
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4. Discussion and Conclusions

In the current study, we come to some results that (i) there is a close relationship between
autophagy-apoptosis and necroptosis. (ii) Mesobuthus nigrocinctus venom and anti-venom
administration into mice is a usefull model for better understanding potential harmfull effect on cell
in various vital organs. (iii) High LD50-doses of anti-venom might reverse the potential necroptotic
effects on cells due to envenomation even though time-course of envenomation is passing out. (iv)
caspase signals apart from apoptotic cell death can also aid in decreasing mTOR expressions in
envenomed animals. So, combined expressions may trigger the activation of autophagy in higher
anti-venom treatment. (v) RIPK3 may solely change the fate of cells in the course of necroptosis. In
conclusion, we believe that the obtained results are the vast challenge to be understood of relations
amongst different cell death mechanisms.
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