Obojzivelnici jako
bioindikatory

1) Obojzivelni - Zivotni strategie — ovlivnéni z akvatického i
terestrického prostredi

2) Propustnd pokozka - transdermadlni prrenos vody a
polutantl: u obojZivelnikl 70-90% celkové kapacity

3) absorbuji a koncentruji toxiny - biomagnifikace -
konzumenti druhého rdadu (vétsina druht je
insektivornich).

4) fada zdstupct prodélava proces metamorfdzy (embryo,
larva, dospélec) - velmi citlivé regulovany - snadno
narusitelny proces
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Uéinky pozorované v prostiedi

Embryotoxicita — vlastnost latek, ktera se projevuje nepfiznivymi ucinky na
zarodek (embryo)

Teratogenita — vlastnost latek, ktera zpusobuje trvalé funkéni nebo strukturni

abnormality (malformace) béhem obdobi embryonalniho vyvoje
(pusobeni béhem gravidity i bez poSkozeni matefského jedince)
Malformace u obojzivelniku

= permanentni strukturni nebo funkcni abnormalita nebo biochemicka zména
presahujici hranice normdlni druhové variability

= celosvétovy problém, souvisi se snizovanim populaci obojzivelniki (Worldwide Amphibian Decline)

= malformovani jedinci nalézani pfimo v prostredi
Poruchu metamorfozy
Poruchy reprodukce

Endokrinni disrupce



Externi Malformace

m chybéjici koncetiny, Ci
koncetiny navic

m rozvétvené koncetiny

m ostruhy nebo vycnélky

m chybéjici oi

Interni Malformace

Reprodukcni trakt
Zazivaci trakt
VyluCovaci ustroji




Duvody malformaci

= geneticky plvod

m naruseni formovani koncetin
parazity

= chemicka kontaminace

m viry, infekce, onemocnént,

m UV zareni

= fyzické trauma (predace,
lide)




Global Amphibian Decline
= Ubytek obojZivelniku

sledovan od 60. let 20. stoleti
http://amphibiaweb.org/declines/declines.html

vysledky dlouhodobého pozorovani

- Siroce rozsiren a dobre zdokumentovany - z
vice nez 20 zemi sveta

- mnoho moznych pricin

ropucha zlata (Bufo periglenes) - vyhynuly druh (ofic. od roku 1987),
obyvala ¢dst pralesa v Kostarice

dohady - zmény klimatu od 70.let 20.st, El Nifio 1983, 1987, paraziticka houba....???
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Cervena: poéet vyhynulych nebo kriticky ohrozenych druhi
Oranzova: pocet ohrozenych nebo zranitelnych druht
Bila: celkovy pocet druhti obojzivelnikti daného biomu



Ubytek obojZivelnikd
faktory

= poskozeni, Ubytek habitatl -

odvodriovani, vysychani mokiadu —
vyuziti pro zemedelstvi, dopravu Ci
lidska sidla

m vyssi citlivost k znecisténi prostredi
(transdermalni prenos)

o V4 o . o . Py
m pusobeni pesticidu - aplikovany v
dobé rozmnozovani a vyvoje
obojiivelnikfl = citlivost embryi a juvenilt

= kombinace vlivu novych polutantt a

zmen prirozeného prostredi - celkové
vyCerpdni organismu



Mozné chemické kontaminanty

m tézké kovy

m kysely dést’

m chlorofluorouhlovodiky (CFCs)
m agrochemikdlie - pesticidy

m tézké kovy a org. latky - kumulace
ve tkanich



Tézkeé kovy a acidifikace

Contaminant
Coal Ash

Coal Ash

Acidification

Acidification

Aluminum &
Acidification

Species

Rana catesbeliana

Bufo terrestris

Ambystoma
tigrinum

Bufo calamita

B. Americanus &
R. sylvatica

Effect
Increased
deformities,
low survival

Increased
corticosterone

and testosterone

Potential cause of
population decline

in Colorado

Potential cause of
population decline

In Britain

Reduced hatching

SUCCeSS

Reference

Rowe et al
1998 a,b

Hopkins et al
1997

Hoffman et al
1989

Beebee et al.
1990

Clark & Lazerte
1987



Typy agrochemikalii

= pesticidy
fungicid

herbicid
(Howe 1998)

insekticid - N
abnormadlni strevo, deformita pdtere u
pulct (Bonfanti 2004)

= hnojiva (riziko kontaminace na
mistech reprodukce obojzivelniku)



Kontaminace pesticidy

Nékteré pesticidy mohou zpUsobit uhyn pulct nékterych druhd
obojzivelnikl nebo fadu problémd v koncentracich mnohem nizsich
nez u ryb (...nizsi LC50...)

Latky s potencialem pro meéni morfologicke a
pohlavni charakteristiky metamorfujicich pulct i dospélych
obojzivelnikd

Endokrinni disruptory pUsobici jako
béhem vyvoje koncetin a zplsobuji ¢asto pozorovany

typ deformit - hypervitaminéza vit. A — poruchy vyvoje; malformace (McCaffery
2000)

Studie ukazuji, ze splach pesticid{ do rybnikl zvySuje miru
u lokalnich populaci

obojzivelnikd - teratogeny ovliviiuji buné¢né déleni, proliferaci, diferenciaci,
apoptozu (Meteyer 1997)



Pesticidy

Contaminant Species Effect Reference

Xenopus /aevis Disrupts steroidogenesis resulting Hayes et al.
Atrazine Rana pipiens in demasculanization and 2002, 2003,
hermaphroditism 2006

Changes in secretion of

corticosterone, which could hinder Gendron et al

Chlorinated Necturus

hydrocarbons  maculosus : 1997

reproductive performance
Endosulfan Altered morphology of pheromonal
(cyclodiene Notopthalamus glands in females and interfered Parker et al.
organochlorine wviridescencs with hormonal signaling and mating 2001
Insecticide) success

alters tadpole behavior, making

them more vulnerable to predation,

: : Reylea and

carybaryl Hyla versicolor and decrease feeding rates Mills 2001

resulting in a smaller size at
metamorphosis



http://www.amphibiaweb.org/cgi/amphib_query?where-genus=Xenopus&where-species=laevis
http://www.amphibiaweb.org/cgi/amphib_query?where-genus=Rana&where-species=pinpiens
http://www.amphibiaweb.org/cgi/amphib_query?where-genus=Necturus&where-species=maculosus
http://www.amphibiaweb.org/cgi/amphib_query?where-genus=Necturus&where-species=maculosus
http://www.amphibiaweb.org/cgi/amphib_query?where-genus=Notopthalmus&where-species=viridescencs
http://www.amphibiaweb.org/cgi/amphib_query?where-genus=Notopthalmus&where-species=viridescencs
http://www.amphibiaweb.org/cgi/amphib_query?where-genus=Hyla&where-species=versicolor

Hermaphroditic, demasculinized frogs after exposure
to the herbicide atrazine at low ecologically
relevant doses

B Tyrone B. Hayes*, Atif Collins, Melissa Lee, Magdelena Mendoza, Nigel Noriega, A. Ali Stuart, and Aaron Vonk

Laboratory for Integrative Studies in Amphibian Biology, Group in Endocrinclogy, Museum of Vertebrate Zoology, Department of Integrative Biclogy,
University of California, Berkeley, CA 94720-3140

5476-5480 | PNAS | April 16,2002 | vol.99 | no.8

Atrazine

Aromatase

r

H
Testosterone Estradial

Species: Xenopus laevis (mature male)

Testosterone (Ng/ml)
e = N W & O O

Control Atrazine- Control
Males Treated Females
Males

Exposure: 25 ppb/ 46 days

Atrazin — stimulace aromatazy
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Figure 9. Frequency (percent) of gonadal abnormal-
ities in males treated with atrazine in the laboratory.

Druh: Skokan levharti - Rana pipiens (dospély samec)

votume 111 oween 41 April 2003 « Environmental Health Perspectives



Feminization of male frogs in the wild

Water-borne herbicide threatens amphibian populations in parts of the United States.
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Dusikata hnojiva

Species Effect Reference

Rana pretiosa, Rana Reduced feeding activity, swim less
aurora, Bufo boreas, Hyla vigorously, display disequilibrium,

Nitrite regifla and Ambystoma develop malformations of the body HEUE e
gracile and death
Rana pretiosa, Rana R_educed feedmg act_|V|ty, swim less Marco et al. 1999
: aurora, Bufo boreas, vigorously, display disequilibrium,
Nitrate ; . ) and De Solla et al.
Pseudacris regilla and develop malformations of the body
: : 2002
Ambystoma gracile and die
Ure_a. R. cascadae and B. boreas REBENILY m_etamo_rphosed frogs Hatch et al 2001
fertilizers altered their feeding behavior
Inhibited forelimb emergence,
Ammonium X leavis skewed sex ratio, disrupted thyroid Goleman et al.
Perchlorate —— function and reduced hatching 2002a,b

SUCCesS

B. americanus, Pseudachris Decreased larval survivorship to
Ammonium triseriata, R. pipiens and R. metamorphosis, decreased activity Hecnar 1995
clamitans and rapid weight loss



http://www.amphibiaweb.org/cgi/amphib_query?where-genus=Rana&where-species=pretiosa
http://www.amphibiaweb.org/cgi/amphib_query?where-genus=Rana&where-species=aurora
http://www.amphibiaweb.org/cgi/amphib_query?where-genus=Rana&where-species=aurora
http://www.amphibiaweb.org/cgi/amphib_query?where-genus=Bufo&where-species=boreas
http://www.amphibiaweb.org/cgi/amphib_query?where-genus=Hyla&where-species=regilla
http://www.amphibiaweb.org/cgi/amphib_query?where-genus=Hyla&where-species=regilla
http://www.amphibiaweb.org/cgi/amphib_query?where-genus=Ambystoma&where-species=gracile
http://www.amphibiaweb.org/cgi/amphib_query?where-genus=Ambystoma&where-species=gracile
http://www.amphibiaweb.org/cgi/amphib_query?where-genus=Rana&where-species=pretiosa
http://www.amphibiaweb.org/cgi/amphib_query?where-genus=Rana&where-species=aurora
http://www.amphibiaweb.org/cgi/amphib_query?where-genus=Rana&where-species=aurora
http://www.amphibiaweb.org/cgi/amphib_query?where-genus=Bufo&where-species=boreas
http://www.amphibiaweb.org/cgi/amphib_query?where-genus=Pseudacris&where-species=regilla
http://www.amphibiaweb.org/cgi/amphib_query?where-genus=Ambystoma&where-species=gracile
http://www.amphibiaweb.org/cgi/amphib_query?where-genus=Rana&where-species=cascadae
http://www.amphibiaweb.org/cgi/amphib_query?where-genus=Bufo&where-species=boreas
http://www.amphibiaweb.org/cgi/amphib_query?where-genus=Xenopus&where-species=laevis
http://www.amphibiaweb.org/cgi/amphib_query?where-genus=Bufo&where-species=americanus
http://www.amphibiaweb.org/cgi/amphib_query?where-genus=Pseudacris&where-species=triseriata
http://www.amphibiaweb.org/cgi/amphib_query?where-genus=Pseudacris&where-species=triseriata
http://www.amphibiaweb.org/cgi/amphib_query?where-genus=Rana&where-species=pipiens
http://www.amphibiaweb.org/cgi/amphib_query?where-genus=Rana&where-species=clamitans
http://www.amphibiaweb.org/cgi/amphib_query?where-genus=Rana&where-species=clamitans

Ubytek obojZivelnikd - dalsi faktory
Patogeny

P lisen Batrachoch yirium

dendrobatidis
infekéni plisfiové onemocnéni
. e . Chytrid fungus cells about to release more spores.
C hy-‘-r'| d | O mycos | S Tharks to Lee Berger at C5IRO for wse of this photo.

souvislost plisné a obojZivelnikd objevena v
roce 1999; od 1930 rozsirena z Afriky
komercnimi chovy X.laevis

bakteridalni onemocnént:

.red-leg syndrome"

(Aeromonas, Pseodomonas, Citrobacter:
stres, poranéni...)

viry:

kozni infekce

systémova infekce . :
- az smrtelné

Naked virion Enveloped virion T=189-217

Ranavirus spp.



Ubytek obojZivelnikd
faktory

zmeény klimatu a zmény mikroprostredi
(reprodukce)

introdukce preddtord, invazivnich druhi
imise a kyselé srazky

UV zareni - expozice UV-B — zvySeni mortality
embryi, naruSeni embryonalniho vyvoje

paraziti

kombinace vice faktord - napf. negativni
plsobeni introdukovanych druhi je ddle
umocriovdno plsobenim cizorodych latek,
infekénich onemocnéni nebo zvysenou mirou
UV-B zareni





http://images.google.com/imgres?imgurl=http://www.naturfoto.cz/fotografie/sevcik/ropucha-kratkonoha--bufo-calamita.jpg&imgrefurl=http://www.naturfoto.cz/ropucha-kratkonoha-fotografie-1966.html&usg=__OKdDo-ENVmWT-96gj3iBxuVQlcY=&h=406&w=600&sz=53&hl=cs&start=13&sig2=aNJnpGbEj7aWI-IG2kp92Q&tbnid=qNbVhzX156-uCM:&tbnh=91&tbnw=135&prev=/images%3Fq%3Dropucha%26hl%3Dcs&ei=1-MTS-L8CIX0mQPCyMTUAg
http://images.google.com/imgres?imgurl=http://prirodakarlovarska.cz/images/photos/fauna/skokan-kratkonohy-rana-lessonae/skokan-kratkonohy-rana-lessonae-1.jpg&imgrefurl=http://prirodakarlovarska.cz/%3Fclanky/skokan-kratkonohy-rana-lessonae&usg=__XoFtJbOHvaqcALDLU1-rxv71Ee4=&h=480&w=640&sz=115&hl=cs&start=5&sig2=H0--qyOHnOvbpQ1j4r_UAw&tbnid=V1rT9LxclBet5M:&tbnh=103&tbnw=137&prev=/images%3Fq%3Dskokan%26hl%3Dcs&ei=AOQTS72aLabymwOK-9DUAg
http://images.google.com/imgres?imgurl=http://www.calla.cz/images/o_prirody/chlum/skokan_hnedy.jpg&imgrefurl=http://www.calla.cz/index_bol.php%3Fpath%3Do_prirody/projekty/chlum%26php%3Dgalerie.php&usg=__EktQoVh3FleNI_vZGY4O-LYQd2E=&h=618&w=622&sz=91&hl=cs&start=11&sig2=4hhZ01KcMFyd7dmxpFTr1w&tbnid=dDbsxFe6N4H5yM:&tbnh=135&tbnw=136&prev=/images%3Fq%3Dskokan%26hl%3Dcs&ei=AOQTS72aLabymwOK-9DUAg
http://images.google.com/imgres?imgurl=http://travel.mongabay.com/panama/600/pan02-2161.jpg&imgrefurl=http://world.mongabay.com/czech/travel/files/p11877p.html&usg=__n6r73Kb_bj07EG9N5CxOJqIMmMs=&h=403&w=600&sz=67&hl=cs&start=5&sig2=PwPOT6XqL_TG-wOatQPFPA&tbnid=14NWSbyq9lfKNM:&tbnh=91&tbnw=135&prev=/images%3Fq%3Dpralesn%25C3%25AD%2B%25C5%25BE%25C3%25A1ba%26hl%3Dcs&ei=T-QTS-ieOo_wmAPS4oDVAg
http://images.google.com/imgres?imgurl=http://images.wildmadagascar.org/pictures/andasibe-Mantady/boophis_andasibe_01502.jpg&imgrefurl=http://world.mongabay.com/czech/travel/files/p8610p.html&usg=__NIuHGv8CiDD6CgGpg2_9540ywjw=&h=386&w=550&sz=26&hl=cs&start=7&sig2=maxvXS_Wj9uGZZWqJt0M5A&tbnid=G3FjZUoibede0M:&tbnh=93&tbnw=133&prev=/images%3Fq%3Dpralesn%25C3%25AD%2B%25C5%25BE%25C3%25A1ba%26hl%3Dcs&ei=T-QTS-ieOo_wmAPS4oDVAg
http://images.google.com/imgres?imgurl=http://blog.respekt.cz/blog/363/20861/blog_zaba.jpg&imgrefurl=http://musilova.blog.respekt.cz/c/20861/Kdo-me-sezere-v-pralesni-lagune.html&usg=__4wPA_AvkM8amPHktXqaLOSahFLg=&h=306&w=500&sz=150&hl=cs&start=4&sig2=PTn4eKAP343H1duwP-O1dQ&tbnid=rgZqBRNhd56h_M:&tbnh=80&tbnw=130&prev=/images%3Fq%3Dpralesn%25C3%25AD%2B%25C5%25BE%25C3%25A1ba%26hl%3Dcs&ei=T-QTS-ieOo_wmAPS4oDVAg
http://images.google.com/imgres?imgurl=http://home.tiscali.cz/10nejjedovatejsich/pralesnicka2.jpg&imgrefurl=http://home.tiscali.cz/10nejjedovatejsich/uvitaci.html&usg=__TQxHgeRs-iFzTXE3R_ofvRIzF2E=&h=225&w=300&sz=19&hl=cs&start=19&sig2=lVw9nf9UqDqO4Ix85dfp5Q&tbnid=TiP44Mn4LmNQWM:&tbnh=87&tbnw=116&prev=/images%3Fq%3Dpralesn%25C3%25AD%2B%25C5%25BE%25C3%25A1ba%26hl%3Dcs&ei=T-QTS-ieOo_wmAPS4oDVAg
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