Jihoseskéa Univerzita ¥ eskych Budjovicich
Prirodowdecka fakulta

Rigordzni prace

Mgr. Andrea Bedni@va 2013



Jihaseska Univerzita ¥ eskych Budjovicich
Prirodowdecka fakulta

Adipokinetic hormone counter acts oxidative
stress elicited in insects by hydrogen peroxide:
In vivo and in vitro study

Rigordzni prace

Mgr. Andrea Bedni@va

Ceské Budjovice 2013



BEDNAROVA, A., KRISHNAN, N., CHENG, I.-C., VEERA, J., LEE, H.-J. and KODRIK,
D. (2013), Adipokinetic hormone counteracts oxidattress elicited in insects by hydrogen
peroxide:in vivo andin vitro study. Physiological Entomology, 38: 54—62. RNDmesis.

Annotation:

The involvement of members of Adipokinetic hormo@&KH) family in regulation of
response to oxidative stress (OS) was investigatéite present study. OS was elicited in the
insect body by exogenous application of hydrogempde. In vivo experiments reveal that
injection of hydrogen peroxide into the haemocokltle firebug, Pyrrhocoris apterus,
increases the level of AKH in the central nervoysteam (CNS) and in the haemolymph. The
injection of hydrogen peroxide also increases toetality of experimental bugs, whereas co-
injection of hydrogen peroxide with Pyrap-AKH reésc mortality to control levels.
Importantly, an increase in haemolymph protein cayh (an OS biomarker) levels is
decreased to control levels when hydrogen perasid®-injected with Pyrap-AKH. Similar
results were obtained usingvitro experiments. OS biomarkers such as malondialdeayde
protein carbonyls were significantly enhanced upgposure of isolated CNS to hydrogen
peroxidein vitro, whereas co-treatment of the CNS with hydrogeyde and Pyrap-AKH
reduces their level significantly. Catalase acfivitas measured as well and the same pattern
was observed. The results of the present studyigeostrong support on the feedback
regulation between oxidative stressors and AKHoactand implicate AKH in counteracting
Os.
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The role of adipokinetic hormone (AKH) in countdrag oxidative stress elicited in the
insect body is studied in response to exogenoyghyiedd hydrogen peroxide, an important
metabolite of oxidative processéds.vivo experiments reveal that the injection of hydrogen
peroxide (8 umol) into the haemocoel of the firebuRyrrhocoris apterus L. (Heteroptera:
Pyrrhocoridae) increases the level of AKH by 2.BHim the central nervous system (CNS)
and by 3.8-fold in the haemolymph. The injectionhgfirogen peroxide also increases the
mortality of experimental insects, whereas co-itiggt of hydrogen peroxide with Pyrap-
AKH (400pmol) reduces mortality to almost control levelsipbrtantly, an increase in
haemolymph protein carbonyl levels (i.e. an oxidastress biomarker) elicited by hydrogen
peroxide is decreased by 3.6-fold to control lewgleen hydrogen peroxide is co-injected
with Pyrap-AKH. Similar results are obtained usimgvitro experiments. Oxidative stress
biomarkers such as malondialdehyde and proteinoogib are significantly enhanced upon
exposure of the isolated CNS to hydrogen peroiidétro, whereas co-treatment of the CNS
with hydrogen peroxide and Pyrap-AKH reduces lesgificantly. Moreover, a marked
decrease in catalase activity compared with camtirecorded when the CNS is incubated
with hydrogen peroxide. Incubation of the CNS witydrogen peroxide and Pyrap-AKH
together curbs the negative effect on catalasevigctiTaken together, the results of the
present study provide strong support for the rdégepublished data on the feedback
regulation between oxidative stressors and AKHoactand implicate AKH in counteracting
oxidative stress. Thm vitro experiments should facilitate research on the noddection of
AKH in relation to oxidative stress, and could helarify the key pathways involved in this
process.



