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Although the title of this thesis suggests that adipokinetic hormones (AKHs) somehow
induce oxidative stress (OS), the main thrust of all of the work is to promote the opposite
viewpoint. This thesis comprises an introduction to 3 of 6 published papers bearing the
candidates name, followed by a brief set of conclusions. The research work undertaken by
the candidate is therefore self-evidently of publication-standard. However, the introduction
and brief final conclusions appended by the candidate to these papers are disappointing, and
there is no discussion section. I expected to be presented with an in-depth final discussion of
the physiological significance of these studies: a philosophical analysis of the role of insect
adipokinetic hormones (and other insect hormones such as ecdysone and Juvenile Hormone)
in (combating) oxidative stress. So, there is no final discussion, only a rather long
introduction to the topic of OS and a then a superficial account of the involvement of AKHs,
other hormones, and proposed hormones, as agents in antioxidative measures: this adds little
to the various discussions contained in the included papers. I think the candidate needed to
write a wider-ranging general discussion tying up the three main papers to elucidate and
argue the major theme. This could have included an explanation of why the release of
endogenous AKH (or glucagon-like material) under conditions of OS does not prevent the
very changes that large doses of exogenous AKH (or mammalian glucagon) counteract. If
the release of endogenous messengers is ineffective, perhaps the imposed OS is too extreme,
or should the candidate question whether he is really looking at a physiologically
meaningful phenomenon? Can the candidate offer suggestions for future work that could
negate these questions? Can the candidate suggest approaches to demonstrate (perhaps in
another insect?) that the changes he measures in response to OS are greater when the release
of endogenous AKH is not possible or is prevented in some way? With reference to the
mammalian glucagon studies I would like to have seen more discussion of the physiological
evidence for and against the idea that endogenous neuropeptides that are glucagon-like in
their antigenicity are having a true physiological role in insect systems: discussion about
chemical identification and endogenous titres versus doses of exogenous peptides, for
example.

The candidate writes in a relaxed and easy to read style, but is occasionally too chatty (in
the final conclusions, for example), and the text is, with a few exceptions, generally well-
referenced. However, the thesis (and the published papers) seem to not appreciate always
the difference between physiology and pharmacology: the text reads frequently as if “roles”
of endogenous AKHs and “actions” of exogenous (AKH) neuropeptides are synonymous.
Indeed, on page 14 in the introduction (third paragraph) he writes rather amazingly about
the “Role of exogenous AKH actions......”. In the introduction and the papers, the candidate
and his colleagues write often that AKHs are typical insect stress hormones, but offer no
evidence that AKHs are released by physical 'stressors': the few established stimuli for




release (under physiological conditions) are quite specific (such as flight), rather than the
more general range of chemical 'stresses' studied in this research. I was also disappointed
that the original papers showing massive and non-specific release of insect neurohormones
(including diuretic hormone) due to insecticide poisoning are not cited (Maddrell and
colleagues in the early 1970s), nor are the possible mechanisms (unrelated to OS) for this at
the membrane level discussed.

The candidate is first author only on papers 1 and 4, and it would have been informative to
know of his 'role' or contributions to papers 2, 3, 5 and 6 since he is not last author on these
papers either. Paper 1 appears to be the most recent work of the candidate, and one of which
he has most ownership, and I looked closely at this paper. Here, the candidate contends in
the last paragraph of the introduction to the publication that Spodoptera littoralis is a highly
convenient model for studies of OS because (apart from it being highly sensitive to OS) it
has two identified AKHs which are readily available in synthetic form, but the study
unexpectedly uses only Manse-AKH and no data are given for Helze-HrTH! In addition, the
candidate does not explain why starved insects were used in the experiments: no data is
included for non-starved insects with and without injection of AKH. We know from the
work s of Professors Simpson and Bernays that insects can make very sophisticated dietary
choices, so in 'the real world', insects could avoid OS induced by dietary components such
as tannic acid simply by choosing another food source. Did the insects given the tannic acid
diet eat as much diet as the controls? Are any quantitative differences in dietary intake likely
to have been involved in any of the changes measured? Could the known and rather non-
specific effect of AKHs in inhibiting protein synthesis explain the data on expression? Some
discussion or denial of these propositions would have been welcome.

In conclusion, the thesis represents a body of research which has already been accepted for
publication, and the candidate has benefited from a good training in a wide range of
research methods as evidenced by the scope of his papers. Of course, my experience is of a
different examination system, but I have always encouraged PhD candidates to take
advantage of the 'once in a lifetime' opportunity to speculate and discuss at length, free from
commercially imposed editorial constraints on length. I see this thesis as a missed
opportunity in that regard. So, if this thesis fulfils the regulations and requirements of the
University, I recommend the award of a PhD to RNDr. Josef Veceta.

ook

Professor G.J. Goldsworthy
20" January, 2012
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Oponentsky posudek na dizertacni praci Josefa Veceri ,, The role of insect
adipokinetic hormones in oxidative stress*

Predlozend dizertatni prace zpracovava problematiku oxidativniho stresu u hmyzu a jeho
ovlivnéni adipokinetickym hormonem (AKH) nebo Iépe fe¢eno neuropeptidy ze skupiny AKH.
AKH je zapojen zejména v energetickém metabolismu hmyzu, zde je ale detailn¢ studovana jedna
z vedlejSich funkci — jeho zapojeni v antioxida¢nich obrannych mechanismech. Oblast studia
oxidativniho stresu u hmyzu je velmi aktudlni, protoze fada pouzivanych insekticidi zpusobuje
pravé poruSeni rovnovahy pro- a antioxidacnich mechanismi, coz vede k oxidativnimu stresu.
V dizertacni praci je k indukci oxidativniho stresu pouzivan herbicid paraquat a dva insekticidy
(malathion a endosulfan) pro experimenty na Pyrrhocoris apterus a Kyselina tfislova pro
Spodoptera littoralis. Zmény AKH byly sledovany v centralni nervové soustavé a v hemolymfe
modelovych organismt. Vysledky prokazuji zapojeni AKH v aktivaci antioxida¢nich obrannych
mechanismi a naznacuji moznou drahu aktivace. Experimenty probihaly na pracovisti dlouhodobé
specializovaném na AKH a vysoce hodnotim i zapojeni externiho $kolitele z USA.

Dizerta¢ni prace je vypracovana formou anglického ivodu na 30 stranach a dale ji tvofi tfi hlavni
(z toho jeden prvoautorsky) a tii vedlejsi ¢lanky (z toho jeden prvoautorsky pouzity pro obhajeni
rigorozni prace) z odbornych casopisu. Na zavér prace jsou shrnuty vysledky z publikaci na 2
stranach. V tivodu jsou popsany reaktivni kyslikové metabolity véetné jejich tvorby a pfemény, dale
oxidativni stres, jeho indukce a projevy. Obsahle jsou popsany neuropeptidy ze skupiny AKH,
jejich receptory a také dalsi hormony ucastnici se oxidativniho stresu. Uvodni &ést je zpracovana na
zaklade 140 literarnich zdroju, dalsi zdroje jsou citované v jednotlivych publikovanych ¢lancich.
V dizertacni praci je fada originalnich vysledki, o jejich kvalit¢ svédéi také to, ze publikované
¢lanky jiz prosly recenznim fizenim v kvalitnich zahrani¢nich casopisech (Comparative
Biochemistry and Physiology, Part C, IF=2,3; General and Comparative Endocrinology, IF=3.1;
Comparative Biochemistry and Physiology, Part B, IF= 2,0; Archives of Insect Biochemistry and
Physiology, 1F=1,6; Insect Science, IF=1,0). Po formalni strance tato prace pln¢ odpovida
standardim kladenym na doktorskou dizertaéni praci, metodiky jsou v publikacich dostatecné
popsané, vysledky zfeteln¢ prezentované a dokumentované originalnimi grafy a obrazky, text je
velmi piehledny a srozumitelny.

K predkladané praci nemam zdsadni namitky, nasledné uvadim jen drobné ptipominky a nekolik
dotaz:

- Uvodni ¢ast by méla obsahovat vice obrazki, napf. schéma znazorfiujici tvorbu a preménu
reaktivnich metaboliti kysliku a zapojenych antioxida¢nich enzymu, aby se Ctenaf
nepracujici v dané problematice lépe zorientoval. Kromé jednoho obrazku v uvodu jsou
vysledky uvedeny pouze v publikovanych ¢lancich, kde je nékdy rozliSeni napf.
elektroforetogrami a ¢itelnost malych popisek po nékolikandsobném kopirovani ztizena
(napt. str. 75-77 v mém vytisku dizertacni prace).
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- Reaktivni metabolity kysliku se tcastni u savcu tzv. oxidativniho vzplanuti, je analogicky
proces znamy 1 u nékterych skupin bezobratlych? Jsou rozdily v produkci radikala a
oxidativnim stresu mezi jednotlivymi skupinami (nebo dokonce druhy) hmyzu nebo se jedna
o reakce spole¢né viem?

- Herbivorni hmyz pfijima velké mnozstvi antioxidantli s potravou, je celkova aktivita pro- a
antioxida¢niho systému (piipadné riziko oxidac¢niho stresu) vyssi u herbivori nez u hmyzu
sjinym typem vyzivy? Jak se lis§i v ramci jednoho druhu hmyzu larvy a dospélci v
nachylnosti k oxidativnimu stresu?

- Jak jsou latky indukujici oxidativni stres pouzité v této dizertacni praci specifické pro hmyz,
tj. pusobi podobnym mechanismem i na jiné pidni bezobratl¢ Zivocichy?

- Podle mého nazoru by bylo uzitetné zapojit do experimentii octomilku Drosophila
melanogaster, ktera se jiz pro studium oxidativniho stresu pouzivéa (indukce také pomoci
herbicidu paraquat), navic je mozna geneticka manipulace s moznosti pouzit mutanty nebo
RNAI linie.

Dizertaéni prace Josefa Veceii predstavuje rozsahlou a metodicky i ¢asové naro¢nou studii. Autor
v ni dale dokazuje, Zze ma velky ptehled o literarnich udajich a dovede své vysledky s témito udaji
srovnavat, kriticky je hodnotit a diskutovat. Predkladana prace jednoznacné spliluje pozadavky
kladené na tento typ prace, proto ji doporucuji ke schvaleni jako jeden z pfedpokladi k udéleni
titulu Ph.D.

V Brné 23.1.2012

RNDr. Pavel Hyrsl, Ph.D.
tel.: +420 532 146 211

e-mail: hyrsi@mail.muni.cz
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Biofyzikalni ustav e-mail: milanciz@ibp.cz

Oponentsky posudek

Disertani prace RNDr. Josefa Veéefi ma nazev ,,The role of insect adipokinetic hormones in
oxidative stress®“ a shrnuje vysledky ziskané pii studiu ulohy adipokinetického hormonu v rozvoji
oxida¢niho stresu u hmyzu. Byla vypracovana v Laboratofi fyziologie hmyzu Entomologického
tstavu Biologického centra AV CR v Ceskych Budgjovicich pod vedenim 3kolitele Prof. RNDr.
Dalibora Kodrika, CSc.

Vlastni prace je sepsana v angli¢tin€. Prace sestava z obecného uvodu (18 stran), nasledovaného
seznamem pouzité literatury. Vlastni vysledky prace jsou prezentovany formou pfiloZenych kopii 6
¢lanki, opublikovanych (nebo pfijatych k publikaci) v recenzovanych védeckych ¢asopisech. Na
konci prace jsou stru¢né shrnuty zavéry ze tii zasadnich publikaci, bezprosttedné se tykajicich
zadaného tématu disertacni prace.

V uvodu prace disertant struéné popisuje tvorbu a funkci jednotlivych reaktivnich metabolitt
kysliku a jejich ulohu ve vzniku a rozvoji oxida¢niho stresu. Déle se zabyva experimentalnimi
modely indukce oxida¢niho stresu u hmyzu a shrnuje dosavadni znalosti o regulaci oxida¢niho
stresu u hmyzu latkami ze skupiny adipokinetickych hormonti. Na zavér struéné shrnuje i ulohu
ostatnich hmyzich hormont v oxidativnim stresu.

Z ptedlozenych publikaci je ziejmé, Ze se disertant aktivné zucastiioval vyzkumnych praci v oblasti
hodnoceni tlohy adipokinetického hormonu na modelu oxida¢niho stresu u druhu Pyrrhocoris
apterus, vyvolaného rGznymi herbicidy (paraquat) nebo insekticidy (malathion, endosulfan).
Disertantliv pfispévek spocival predev§im v optimalizaci metodik a ve stanoveni vybranych
antioxidant a markerti oxida¢niho poskozeni biologicky diileZitych makromolekul.

Nejveétsim piinosem piedkladané prace je studium uéinki adipokinetického hormonu na rozvoj
oxida¢niho stresu ve stfevni tkani posledniho larvalniho instaru motyla Spodoptera littoralis,
indukovaného kyselinou tanovou. Vysledky prace potvrzuji hypotézu, Ze adipokineticky hormon
pfiznivé pilisobi na sniZovani disledkd oxidaéniho stresu v daném modelu. To autor doklada na
jedné strané zjiSténym sniZenim hladiny karbonylovanych proteinii (markeru oxidagniho
poskozeni), na druhé strané zvySenou aktivitou glutathion-S-transferasy, enzymu s antioxidaéni
aktivitou. Zatimco exprese mRNA pro katalasu a superoxid dismutasu byla po aplikaci
adipokinetického hormonu sniZena na tiroveii kontroly, jejich aktivita zfistala nezménéna. Aplikace
adipokinetického hormonu neméla zadny vliv na hladinu redukovaného glutathionu.

Studované problematika je vysoce aktualni a ziskané vysledky pfispivajici k obecnym znalostem
vdaném oboru. Autor prokazal schopnost samostatné tviréi ¢innosti ve vyzkumné oblasti a
vybornou orientaci ve studované problematice, coz doklada vycet 140 (vesmés soucasnych) citaci
pouzit¢ literatury. Autor Usp&$né zvladl a optimalizoval riizné metodiky stanoveni rozsahu

oxidatniho stresu. Hodnotu prace ilustruje, Ze vysledky byly opublikovény v recenzovanych
odbornych ¢asopisech.




K praci mam nasledujici pfipominky a dotazy:

1. Za zasadni formalni nedostatek pfedkladané prace pokladam to, Ze v praci upln€¢ chybi
specifikace jednotlivych vytéenych cilt prace.

2. Vvodu autor uvadi, Ze peroxid vodiku je siln€j$im oxidantem neZ superoxidovy radikal. Je
tomu skute¢né tak?

3. Jako modelovy systém byla v praci zvolena indukce oxida¢niho stresu kyselinou tanovou. Ta je
pfitom povazovana (spolu s ostatnimi piibuznymi polyfenolickymi latkami) za latku se silnymi
antioxidacnimi ucinky, dokonce s riznym zpisobem u¢inku. Mohl by autor zvoleny model
podrobnéji popsat a komentovat?

4. M4 autor n&jakou pifedstavu o pfipadnych piimych antioxida¢nich (vychytavacich) ucincich
adipokinetického hormonu?

5. Jaka je produkce adipokinetického hormonu u larev druhu Spodoptera littoralis? Jaka byla

bazalni hladina adipokinetického hormonu u kontrolnich jedinch a byla hladina uvedeného
hormonu zménéna po aplikaci pouzitého stresoru — kyseliny tanové?

Zéaveérem konstatuji, Ze vySe uvedené pfipominky nikterak nesnizuji kvalitu a hodnotu piedkladané
prace. Disertacni prace RNDr. Josefa Vecefi splituje pozadavky standardné kladené na disertacni
praci v daném oboru a doporucuji, aby byla na zakladé §47 Zakona o vysokych $kolach ¢.111/98

pfijata k obhajobé.
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V Bmé 23. 1. 2012 RNpr Milan Ciz, Ph.D.
4
Biofyzikalni tistav AV CR




