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Abstrac:t Endosulfan has heen discovered m aquaculture enviroom ent and aquatc ploductf WwhiCh was massyvely
used n agricujure Jtwas a potentja] hazar] to enviorment quality and {ood safety The acute oxcity of endosulfan
10 tilapia( (Qreochran s aureus () ni]oticus) and grass camf ( Ctenopharyngodon ideHUS) were measured using a
semi satic bioassay Thegg h 150 valueswer 97 (1, 26—2 87) # 8 L' and2 33 (1. 66—3 32) #& L'
forOreochram s aureusx () niloticus and CtenoPharyng€odon ide]1u§ respectjve [y Conespondingly the safe con
centrations of endosulfan for the wo fishwereqg o0 andq, 23u & If'. Furthenn01§ the fish exPosed 0 7 1 & L
dose forgy dayswere avays in good Physia] condition ’[here{org the kve] of endosulfan n water which he wo
fish can pe toleran,t was h Bher than the fve] reported in water enviooment in Chna
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Endosulfin s a memper of the cYclodiene suh
group of oganoch prines which © wdely used as an
msecticide and acaricﬂje Hovveve’r ithas a nunperof
side effcts n non— tagetoanisns  includingmortal
1ty and endocrne dismupton Ir12008 there was a {or
maj Proposa] 10 ]ist endosulfan as a persistent organic
polutant under the Stockhoin Conventioh" — Des je
the side effects and the potental 1isting endosulfan is
stil] regisered 10 be used nmost regions includ hig the
United Sttes South America Afrca most of Asia
( xchdng Thailand), and Austrlia ( htt / /www
foodsmart govt nzwhats pour {oad, chanjcals nutry
ents additives toxins, agricuJtira ] proquction, endosul
fany) Although endosulfan is Phdden © be used in
aquacultur,e it san etines enters water hodies as a re
sult of mnoff fron agricu jura] applcatoh®¥ — There
for:e te surviva,l growtb and reproduction of aquatc
organ iin’s nclud ng fisb may he threatened

Endosulfan has peen regisered f{or use in China
since1gg( s Since 1}16{1 the annua] productpn has av
eraged ~9 400 . Endosulfan distributes yroughout
in China and its tota] usage peween9g4 andpgng is
estinated © beps 700 t¥. Aduatc envionment and
aquatc products are under potentia] hazarg] InZOOﬁ
endosulfn was detected n eels exported tO ]apar}
whicth was a dangerus signa] for enviiorment and {ood
safety Toraquatc P roduct safety m etaho]ic Process of
pesticide n {sh fran early cultivated stage to market
aple stage is very inportant (jur oh jective was o eval
uate the acute t0xcity of endosulfan to()reochramis aw
reus () nijloticus and Ctenopharyngodon idellus in early
cultivated stage which can Provide hase {for e further
research

1 M aterials and M ethods
1. 1 Cheicalp

W e bPurchased technical 8rade endosulfan ( 35%
EQ fan the Hangzhou Dragon Chanjcal Co ( Hang
zhoy China)_ The canpound was a mixture of wo
stereo is<me1§ a- andg_mdosulfan(z: 1). Stock sa
lution of35 & [.! was prepared by disoving he can
pound n acepne
1. 2 Anmals

Healthy Oreochmm js aureus () nﬂot‘puS( ahout
one months olgl mean weght g4 3 +6 9 g) and
C enopharyngodon idellus ( ahout one months okj

mean weigh:t 128 4+12 1 g) were purchased fran a
local] fish breeding€ fm n Panyu Distric’t (Guangzhou

The fishes were transported t©0 the lahoratory within |
h and Placed in tanks containing aerated dechlorpat
ed tap watrwhrch dissolved oxygen was(g 8 +0 5)

mg L P (72+03) at(22+1) C. Waterwas
changed in everyoq h 10 Prevent hu jldup of waste prod.
uct Before use the water was aerated usmg an ajr
canpresor {or a,t leastyg h © rmove the chlorine To
prevent d ema] infectiog the fishes were treated with
Q0 05%
were acclinated 10 he experinenta] tanks fory d Dur
ng acclin atiop the fisheswere fed once daily with diy
Pelket foof W ewere unah ke 10 detectmeasuraple fevels
of endosulfin n e fee] Every effortwasmade t0 pro
vge oPtina] condigons {or the fishes Juring te accly
mation Period

pPotassjum pemanganate sojutpn The fishes

13 Exposure

Following accl'rnat'pp we mandanl]y selected g4
fishes of each specges and divided them intoy teament
grouPS( N= 12 mndividuals trearnem)' Each 8roup
was stocked nto a spgle tank Six of the groups were
exposed © endosulfan at a concentration of(, 7 14
28 56 1L2and 48 L1 forgg h The range
of concentrations was hased on e results of a Prelint
nary test The renainng goup srwed as contro] Prior
10 expa%ur,e the aninas had nothe fd forp4 L Dur
mng te exposure perio(’j the waterwas changed on al
terate day During the exposure per'pd we recorded
the behaviqr breatb copr of eyes and skms of the fish
periodically and the numpherofmortalities n each tank
Fiheswith no respiraoy movanents and no reonse
10 tactjle stinu]jwere consgered dead and ranoved in-
mediate]y A fter the exposure exper'men,t heq 7 8
L' dose group and he conto] group remained {org()
days 1o ohserve hehavpr changel?26
1 4 Endosulfan detem natpn

The d¥ Pelket food samples were h(lnogenizec’]
ultrasonic extracted n ehy] acetate {for wenty mijnutes
and centrifuged a4 gpo Pm prijg min The supema
tant were purified houg, a glass chramato®raphy col
unn ( filled oxerly with florsil and anhydrous sodium
sulfate fran hottam to top)7 concen trated and deter
mined in HP 890N Gas ChmmatograpPhy which has a
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electron capure detector equpped with autosampler
and HP 19091 — 413 max325°C HP capillary (39 m
X (25 Mm X (25 11y, OPeratng conditons were
as follovs the injector tanperature was set atg(0’C
and the detecor tanperature was3z’C, The oven was
programmed 10 pncrease fran 150°C ( hoH forg min)
10220°C ( hold ofy m'g ata rate of])°C> min ' and
10280°C ( hold frq rnin) ata rate of3n’C ymin Ni
togen was used as carrier gas at a flov rate ofgo mJe
mipn! Under the corldition§ reten ton tines fory, and
B endosu fanwereg 7 min andgq 25 migl respective.
y
L 5 Dan analysis

W e used the Percentage morta]ity data fran each
treamentgroup 1 cajeupte thegg h LG50 value The
95% fiducial linjtswere op amned usng an urwe &hted
regresspn mehod of Propit analysis Analtica] soft
was SPSS12 0 (PSS Chiag I, U,

2 Results

The dosemor@a[ity relationshiP {or the fish exposed
10 endosulfan is ilustated mFi€ 1. 96 h (50 values
and ﬂqegs% fiducal l'miS( n palemheses) were 1.
97 (1. 26—2.87) * 8 L' andp 33 (1L 66—3 32)
r& L' for Qrochmmis aureusx () njloticus and
C enopharyngodon ide11u§ repectively

Behavior of the fish in differentdJoseswas recor]
Oreochran § aureusx () njloticus and C e€nopharyng
odon jdellus shared a sinijlar ssimpom Responses of
the wo 0 endosulfn were fierce with the increase of
concentraton [ishes exposed 10 the highest dose were
vishblV affected within the first3 h of exposure perio]
During the {irst3 h in the highest dos,e te symptans
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Mortality/%

appeared in the fishes incuding exciation svinming
Iapidly hcweve,r near the water surfacg: an mcrease
s¥mptan s occurred such as respiratior} Cmvulsiorl§

and death NO behavior ahnom iy appeared i the fish
of the pwestdose group during thegn days

3 D iscussion
31 Acue oxgeity test

The median leha] concentrations for tilaPa and
grass carp are consistentwith the vajes puplihed for
other specieS( Table 1). The Publithed 1.(3g Vvalues
mnged frang g9 ©10, 7 #& L' endosulfan In the
species tested to da@ Mugi] Cepha1u§ Chanos cha
nos and Menidia menida are e most sensitive and
C};anna gachua s the least sensjtive [(F( {or most
species range fran 1 ) 10 7 ¢ & ! endosu]fagl sug.
gesting that endosulfan s high Y tOXic tO f'ﬁb even tat
very lov concentatpns Though themechanijsn of tox
city s unclea’r 1t clear]y shows the effect of endosulfan
on neurotrangm jtters  Exposure to endosulfn alers the
and sonit'?  Both

these neurotransnitters are nvolved m the contro] of

brain Jeve]s of acetY[cho]iné'd

spontaneous moor actyvity Additiona 11’y endosulfan
can act as a noncanpetitive GABA antgonist at the
chlorde channe] within the GABA receptor m bhramn
synaptosames [t could block the recep ors for the GA-
Binding of GA-
BA 10 its receptors induced the up ke of chloride ons
by neurons Blockage of this uptake by endosulfan re
sulted n a state of uncontolled exciaton'”  That
may he the reason why the fishes appeared so fierce n

high dose endosulfan

BA neumtansn jtter jn nerve ce]ls'8
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Fig 1 Dose and mor@a]ity regresson for()reochran s aureus () I’lﬂ()tiCUS( A)

and C tenop haryngodon HCHUS( B) exposed to endosulfan ;n water or 92 h
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3 2 ‘Tolerance to endosulfan

The fish in theg 7 8 L' &roup were nomal in
behavior in the latergy days indicating that fish are
ofrant © the dose The conceP tof safe concentatons
was proposed by Spragu&® - which cajcujated by for
mula].C50 osh X Q0 1. The safe concentraton for()rea
niloticus and (Ctenopharyngodon
idellus areg, o9 and( 23 1 & endosulfn El’ respec.
tvely mUy S A, Enviomenta] Protkection Agency
( EP@ recanmends hat levels do notexceed 22 i 8
The
reported concentrations i the (Guantng Resewoir( Q
00215+ & L' Beijng!*? = ToghuiRiver(q 0808
p 8 L' Beijing'®  and Mnjiang Esuay (o 108
[T Ijl’ Fujian)lz‘” are pwer han the Jevels recan
mended bY the EPA and this PaPer According © the
results n the study (Oreochran s aureusx () njloteus
and Ctenopharyngodon ide[lus are tolerant to endosulfan
great]y Further researches need 10 he carrgd outon e
vaJuate the effctof endosulfin on neurotox;c iQ" enda

chmmis aureusx ()

o L' d"( criterion maxin un ooncenuation)[z”_

crine d'ﬁrupti(l} growth and reprojuction of the wo fi

shes

Table1 Acue wxicity vaues( [(50) for fish
Pecies fllov ng agg h exposure © endosulfan
Spec jes LGo/(r 8 L1y Reference

Channa gachua 10.7 [ 7
Cyprinadont variegaus 2.70 [ 8§
C tenophayngodon ide |Jus 2 32 This study
Menidia bery|lina 1. 50 [9
Oreochiomis aureusk () niloticus 1. 97 This sudy
Gambusia affinis 1. 30 [ 10]
Cirhinus mrigala L. 30 [ 11)
Athernops affinis 1. 30 [ 9
Fundulus ke teroc [ius L 15 [ 12
Chanos chanos 0. 56 [ 13
Menidiamenidia 0. 38 [ 14
Mugi| cephalus 0. 09 [ 15]
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