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Effects of paraquat on alanine aminotransferase and aspartate
aminotransferase activities and liver histopathological changes in Silver barb

(Barbonymus gonionotus)
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Abstract Paraquat herbicide is an agricultural chemical has a widely used in Thailand and contaminated into the aquatic
systems causing toxicity to aquatic animals. The purpose of the present study was to investigate toxic effects of Paraquat on
alanine aminotransferase (ALT) and aspartate aminotransferase (AST) activities and histopathological alteration of liver tissue in
Silver barb (Barbonymus gonionotus). Toxicity of paraquat was studied in fish with mean wet weight 32.60+1.62 g exposed to
concentration 15 mg/L of paraquat for 4, 6 and 8 days. The results found that paraquat has effects on the enzymes activities of
ALT and AST were increased at 4, 6 and 8 days (P<0.05) when compared with control group. Histopathological alteration in the
liver, the cloudy swelling, hyperplasia and hypertrophy were found at Day4. The congregation in central vain and sinusoid was
found in liver cells at Day6. Finally, the highest stage was found vacuoles degeneration at Day8. The results indicated that very
low contamination of paraquat in aquatic systems can affect ALT and AST activities in liver and related to the different

pathological alteration of the liver when the duration of exposure to the toxic substances increased.
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Figure1. Hepatic activity Alanine aminotranserase (ALT) and Aspartate aminotranserase (AST) in B. gonionotus exposed to

paraquat for initial, 4, 6 and 8 days. Data are expressed as mean + standard deviation (n=6). *Indicates significant difference in

relation to control at the same time of exposure (P < 0.05)
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Figure 2 Light micrographs transverse sections of Sliver barb in initial and exposed to the paraquat concentration of 15 mg/L

at 4 6 and 8 day, scale bar replacement 50 lLm(x40).

(A) Non-exposed fish showing, normal histological structure of hepatocytes with central spherical nucleus.

(B) Fish exposed to paraquat for 4 day, where a hydropic swelling (SW), enlargement of the sinusoid (S), congestion of central

vein (CV) and vacuole (V).

(C) Fish exposed to paraquat for 6 day, where atrophy (A), hydropic swelling (SW), enlargement of the sinusoid (S) and

congestion of central vein (CV).

(D) Fish exposed to paraquat for 8 day, where vacuoles degeneration (V).

fnnsdAneludananiluaziananiaiis
NUINA1IARATINTNITIABNTNANITN9N UL DS
wulgsd AST, ALT, LDH, CPK uaz ALP lulaenh
Lﬁuqﬁu (P<0.05) (Banaee et al., 2013; Ayanda et
al., 2015)

o o =S dl

AuFun1sAnE NNl aguulaanng

a & A o A Yo o o

nesan 1 needtiatasuiiedanlAfuaisnidn
NN 1A28N U LA NLANANAY NULTAS
AANTTERAL NFLANTUNIAVBILTAR WAZANUIULD

AR Niaamrdluiduiaantas (sinusoid)

melanomacrophage ﬁmﬁ@ummmmm@ﬂu
d’l dll y o = a
LUBLEBR mewumuﬁﬂmmLsmmmummm‘llm

et lulaimnanaty nnaasuilasnianens

12 Il
a K A

ANTNUANTLAATULEBIRIN AT ATTINT N1 A

a Ao a o \ o o =
seniluansieninniianseu uardudaniianete
WuLtad (Pornprom, 2011) Asinarinlictadszang
A9 LAZIAANITUNALEUBLTAR WONAINITUANT

a Aa < o A o -
'ﬂléﬁ;l]@ﬂ@ﬁ':ﬁﬂLﬂﬂﬂluﬂqﬂqﬁ‘ﬂiﬂwf]@qﬂLﬂﬂHNLsﬁﬂ@ (133 b

1
A v o

wetineafuniua Tnaduduleduiindiven

Q

paniaduresana (lipid peroxidation) NN 1Aaas



Sirorat Sribanjam et al., Chiang Mai Veterinary Journal 2017, 15(3): 169-178

qryidaanifnisdubement W Laza N AUty
= ' & o v a
a13aalanaruin g naluaas 1 liinanas
= = N o § % ca o
wWasuulawaaanituan Wigadiindunsaan
inllgnnzisadnielilungn (Akcha et al., 2000;
Wessel et al., 2010) TIR2AARBITLNANITANHINT

WAL AN NNEBEAINUBIAY NI LHaUAN

o o o A

AuNAdN NN ATTINT LWLy LA NI NT W H

o

ANNHANNUTABTLAUANIREMNETLA AT LIRS

' v
o

=X ! o a = o
AUNTUTIIAULTUNU LL@ZLﬂuiﬂiu%ﬂW’NLﬂﬁ’]ﬂU

9

n13ANENU89 Figueiredo-Fernandes et al., (2007)

nudandlaialua1sie 0.5 aanfumaans

v
=<

U 45 FU IARFUAZIANIZALANNRL U 8NINT

PR - | P
ATNITHSLINTINULTANTN I muluﬁmqm

'
a

(Colossoma macropomum) NMAFUA1IANSATTND
% v a a o 1 a

N191AEN ANNENDYN 10 Haansusaans uman

21 51 wudn TasunAulullondssaeaaadaugn

tlaeigang (karyolysis) (Salazar-Lugoa et al., 2011)

177

naRngsNisznnaA

AYURUDUAUN WAILETNNITN

q q

ATUS

e

o a K

Ansnfinusseauiufindnen daulszunn 2558
(ANLAN) TIUTATINUIAE NUNINENRLUDLNAU LAY
NUATUAYUN1IN1 N BN US Tz ALTUAR AN 11
ANUNINTUALZNITHNNTIIRLUUITNR (3T .)
Tavudszunn 2559 39ND9N1AYT11UTTN9 ALY
NHASANART NaneNasTauuniu NN satuanyy
d‘ 0 a a qa// dsl ¥ o @ 1
an1un warginsallunisminiduaianliidnizagans

1R

LANFITDIIDY

a5

L]

o o A

ANNNITANHIAIN MU AT A TT N
\ ~ a [y
n1sIAeNAedanAziNewaq NAaNdndy 15
FAANTUFADANT NITUTIIAN 4, 6 LAY 8 TU WNNT
Nanuaedeulasd ALT waz AST Tufu wazdanase
4 - e
N9l aguBlaan19anesan 1N lia g ey Wy
NNTUINVRITARAL NITNNINUIULAZILIEUUNA
oo A o , co %
2991188 AiaanAsatnialuliyreadiilivanan
P & Ao o~ & & vyae
wanaenalug iy wazdanuauindudulidaany
6 o/ d‘ = a
ARALLADNANTNLLLN WAL 1A
¥ o o =8 :// 1 =
dalauanuzdniunisdAnmsasall Aqas
= a a o o = =
NNFANHUANLANLNLINUNTANEINITIU AU A
NNNENBANINTIRTITNAATYBY 111 Lwiken 1.
¥ A o Ao o =
way d1u tdasaniduaduacndnAn wazd

ANNNANNUSAUNEIne1aad1anslulan

(toxicokinetic in fish)

Akcha, F., Izuel, C., Venier, P., Budzinski, H., Burgeot, T.,
Narbonne, J.F., 2000. Enzymatic biomarker
measurement and study of DNA adduct formation in
benzo [a] pyrene-contaminated mussels, Mytilus
galloprovincialis. Aquat. Toxicol. 49, 269-287.

Akinwande, A. A., Abdulkadiri, J.O., Adesina, B.T., 2013.
Oxidative Stress and Antioxidant Response in the
Giant African Catfish (Heterobranchus bidorsalis
Geoffroy  Saint-Hilaire, 1809) under Chronic
Paraquat Exposure. Nig. J. Fish. Aqua. 4, 30-37.

Ayanda, O.l., Oniye, S.J., Auta, J., Ajibola, V.O., 2015.
Acute toxicity of glyphosate and paraquat to the
African catfish ( Clarias gariepinus, Teugels 1986)
using some biochemical indicators. Trop. Zool. J.
28, 152-162.

Babatunde, M.M., Oladimeji, A.A., Balogum, J.K., 2001.
Acute toxicity of gramoxone to Oreochromis
niloticus (Trewavas) in Nigeria. Water Air Soil Poll.
131, 1-10.

Banaee, M., Davoodi, M.H., Zoheiri, F., 2013.
Histopathological changes induced by paraquat on
some tissues of gourami fish (Trichogaster
trichopterus ). Vet. J. 3, 36-42.

Chimela, W., Mesua, N., Abdulraheem, B.A., 2014.




Sirorat Sribanjam et al., Chiang Mai Veterinary Journal 2017, 15(3): 169-178

Aspartate transaminase (AST) activity in selected
tissues & organs of Clarias Gariepinus exposed to
different levels of paraquat. J. Anal. Toxicol. 4, 3-4.

Edori, O., Edori, K., Okpara, E., 2013. Chronic toxicity of
paraquat on liver and gill electrolyte in the catfish
Clarias Gariepinus. (IOSR-JESTFT). 7, 1-4.

Figueiredo-Fernandes, A., Fontainhas- Fernandes, E.R,,
Reis-Henriques, M. A., 2006. The Effect of paraquat
on hepatic EROD activity, liver, and gonadal
histology in males and females of Nile tilapia,
Oreochromis niliticus, exposed at different
temperatures. Arch. Environ. Contam. Toxicol. 51,
626-632.

Figueiredo-Fernandes, A., Ferreira-Cardoso, J. V., Garcia-
Santos, S., Monteiro, S. M., Carrola, J., Matos, P.,
2007. Histopathological changes in liver and gill
epithelium of Nile tilapia, Oreochromis niloticus,
exposed to waterborne copper. Pesqui. Vet. Bras.
27,103-109.

Humason, G. L., 1979. Animal tissue techniques ,Afh ed.
Freeman. Sanfrancisco.

Kori-Siakpere, AKM., Theresa, M.l, 2007. Acute
haematological effects of sublethal levels of
paraquat on the african catfish, Clarias Gariepinus
(Osteichthyes: Clariidae). J. Environ. Sci. 1, 331-
335.

Langiano, V.C., Martinez, C.B.R., 2008. Toxicity and
effects of a glyphosate-based herbicide on the
neotropical fish  Prochilodus lineatus. Comp
Biochem Physiol C Toxicol Pharmacol. 147, 222-231.

Leadprathom, N., 2013. Toxicity of paraquat to
aquaticanimal. King Mongkut's Agricultural Journal.
31, 95-101. (in Thai)

Nwanil, C.D., Ekwuemel, H.l., Ejerel, V.C., Onyeke, C.C.,
Chukwukal, C.O., Peacel, O.S., Nwadinigwe, A.O.,
2014. Physiological effects of paraquat in juvenile
african Catfish Clarias gariepinus (Burchel 1822).
J. Coast. Life. Med. 3, 35-43.

Ogamba, E.N., Inyang, I.R., Azuma, |.K., 2011. Effect of

paraquat dichloride on some metabolic and enzyme

178

parameters of Clarias gariepinus. J. Biol. Sci. 3,
186-190.

Pimentel, D., 1995. Amounts of pesticides reaching target
pests: environmental impacts and ethics. J. Agric.
Environ. Ethics. 8,17-29.

Pornprom, T., 2011. Herbicides: principles and mode of
action. Chulalongkorn university press. (in Thai)

Sinaei, M., Rahmanpour. S., 2013. Evaluation of
Glutathione S-Transferase activity as a biomarker of
PAH pollution in Mudskipper, Boleophthalmus
Dussumieri, Persian Gulf. Bull. Environ. Contam.
Toxicol. 90, 369-374.

Singer, T. D., Mahadevappa, V. G., Ballantyne, J. S., 1990.
Aspects of the energy metabolism of lake sturgeon
Acipenser fulvescens with special emphasis on lipid
and ketone body metabolism. Can. J. Fish. Aquat.
Sci. 47, 873-881.

Rezaee, J., Vahid. N., Tukmechi. A., Hasanzadehs. S.,
2013. Histopathological effects of experimental
paraquat on spleen and pronephros of rainbow
trout (Oncorhynchus mykiss). Comp Clin Pathol.
22,491-495.

Salazar-Lugoa, R., Estrellaa. A., Oliverosa. A., Rojas-
Villarroelb. E., Villalobos. L., Lemusd. M., 2009.
Paraquat and temperature affect nonspecific
immune response of Colossoma macropomum.
Environ. Toxicol. Pharmaco. 27, 321-326.

Wessel, N., Santos, R., Menard, D., Le Menach,K., Buchet,
V., Lebayon, N., Loizeau, V., Burgeot, T., Budzinski,
H., Akcha, F., 2010. Relationship between PAH
biotransformation ~as  measured by biliary
metabolites and EROD activity, and genotoxicity in
juveniles of sole (Solea solea). Mar. Environ. Res.
69, 71-73.

WHO. 2002. The World Health  Organization
Recommended Classification of Pesticides by
Hazard and Guidelines to Classification 2000-2002
(WHO/IPCS/01.5).

Yangthong, M., 2015 Oxidative stress in fish. King

Mongkut's Agricultural Journal. 32, 66-75. (in Thai)



