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ASSTRACT

'lhe effect.s of four pe*iicirJers on the acli,rlty ofsix enzynes yere eNamined, .til yi-:5,€: in iJi:ffererjt |issuesof the cat firsh, 
-I.tg_1g:g--*_ p_q.G*_,g. Tlre AT?ase acr__'rity :Ln brain and musirJriiGrrr*iised i:y *nrios*J,fa*,,\--cyhalothrin,, 

"anr! 
rriphenyltin acetate. Thi.die ,r::b rlilnot show speci-fic affiniry to A'r?,,se. T?ie acuiyi.i,,rril'"-estererse iAChIt) acliviry in i:rai* ru** i."r.,ir;;;; ,y rhio-dicartr, wiiereer:; enrlosulian and l.-cyr-la1cr;-rr;.ia causeri ruucirl-ess inhibition.. Triphenyltin ac:rat-e c"iir nor sirov any

'nteracticn 
ritrr acetylcholinester'se (,*cir'r), acid phos-pha,rase (Acp), alkaline phosphatase (Aip)u ;;iuranate_oxaloacetate transaninase (GOT), and'gfuiu*Itu_gr1.ruu..u

transaminase (GIlr). Tire hepatic Acl) i;r kidnev ,,,a; inhi_.bited by endosul.fan, rhiadicarb anct A:;)ri;,;i;;ir.,," inthe 1iver, howel.er, ;ile Acp activit.y ua,s general_ry en"-hanced. The AIF acliviry r+as i.nr:rcaserl b.,i endcsul:,arranil thioiiicarb in cire _kr.dney. fn the j- i.ver, 
-rfr_ 

Af pactivilrjr uas d{:{rreaserl xith e::rJosulfan i:i'rl iirioJi.r,urn.The GCIf vas inirii:irrrr ia rhe lridnel'a'c r-:'"ver by e*do-sul'fan a*i' thi*dicarr" 'irr,.: cpr actr.vii;t r*as i{lcii:asedby two pesti-cir!es in the i.1.r'er *nC *,-r,r.:1""-""f-].if.,orf.o_thr.in diil nor_ rihow al-,. j.;,:*ract.ion wit!: Alp, GO,I anci GpT.

IilTRODU(f,tOI{

Thre ext.ensiye use of pesticides in agriculLure hasgiven rise to cr.iticisru in recenL years. Senrersr pesti-cides hLave persijsEent nature in the environment andaccuuularion in different tissues of animal" una- humanlreings.

fn recent years, many investigat.ors have sLudiedthe effects of pesuicides on severil 
"n"yr* ".iiuiriuu

tt4
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in fish tissues, such ,asr acid and alkaline phosphatases
(Gil1 et pl., 1990), he:r:okihase (Sastry and Siddiqui,
i98J), tratlsaminase (Christensen et aL., i982), Al[Pase
(t3utkomp et al", i971), and lactic dehydrogenase (iNaLa-
rajan, 1984)" i,tany pesticides are potentiel antiacetyl_-
cirolinesterase agents (carbamates and organophospirorus
cornpounds), GtBrien, 196;1. Pesticide-induced alterations
i.n the enzyne acLivitiesi, may, have diagnostic signifi-
c,ance in the evaluat,io.n of adverse health effects of
toxic subsLances.

The goal of this :investigation was to study Lhe
specific activity of six different enzymes (ATPasr:, AChE,
AcP, AlP, GOf, and GPI) in different tissues of cat fish
and to determine their sensitivity t.o a chlorinated
h'ydrocarbon insecticide (endosulfan), an organotin fungi-
c:i.de (triphenyltin acetate), a carbamate insectici-de
(thiodicarb), iand a p),:rethroid insecticide ( ),-cyhalo-
thrin).

MATERIAIS AI{D MEIIODS

S,curce of Chenicals

Endosulfan and Eh.lodicarb were standard analytical
siunples f rom L.he Envir,anmental Protecti.on Agency' (:EPA),
Research Triangle Park, N.C., U.S.A. Triphenyltin ace-
tilt.e and \*cyhralothrin n'ere the kin<i gifts of Froj:" R.B"
Br:echey, Uni-versity Co.llege of h'ales, Aberystwyth,, U.K.
A.[1 other chemicals usre obtained from Sigma Company,
Poole, Dorset, U.K.

Sbiirce of Tissues

Cat fish lclglqgt punctatus ranging between 15F
200 g/individu'aT were ,Jc,lfectea fron iresh water canals
at r}lotobustt in Kafr El:'Sheikh Governorat.e. The fish
were kept in large taake in aerated tap water and left
to acclimatize to laboratory conditions for about four
neeks before the experinent began.

@:
AnenosinggSj.ho s ohatgse ( ATPase )

l"ficochondria preparations from cat fish tissues
yere prepared by the nethod of Koch (1969). Ti.ssues
fron cat fish were dissected and homogenized in ice cold
buffer 0.25 M sucrose, 1 nll EIITA and 20 nM Trls-1101 pH

7.4. The resul-ting honogenate rlas filtered through a
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double iaye.rs o;l,cheese clorh, thi*.u cenrrifuged at 9@ r:g
fclr i0 sil af 4oC. The supe:.**iLali: ulr* their reeentri-
.fuged at i3,iXlfi rg for lC sin;:;*.4-C, ITr,: ?*iters {roitn-
r:hondriar\ ;-.::"e t,;sheii gw:ce ui:n i]"it:. i'i sr,rc.l"ose piil I-5
i:nd fina!-.i-v srrs;;e*d*d in 'll:* e..:':* huffei: iri '*ie a,ij:lst*.i
i::r the a l!i;"*;:i :. *te p:riei n gtr:c e il i'.r'& f, jr. J ;'[ *

3\'fPasq_e,-l a'r

Toc*i ,*T?as;* essays uer,i darri.es oruE. a.: 3?oC €n a
meCiun i:*:iaiai*3 ifii) nrli lir,ill.* lilJ r,V f,il.i , :: mli irgr_,i..,, r*i
nl{ Tris*;:'f,i. pH Fi,0" 5 rt"l fii"}, aiiii an *nja:*ixs prepare€^o,l
(:15-25 ug) i:: ia fi.cal'rol'.rae cJi.L ml-. rdfr;a:3tj min, thc:
r:eaction aas s:Lopped by addlrrg 1{}$ Ul of s::oid 501 tri-
chl-oroaceEic acid. i,T?.ase astirj-t.v.vas expressed as
pnoles Ri relsrse<l ,ng*lprotein,mir,*i. lli ovas assayed r.
arccording tc ir.e eethod of Taussky and iihorr, 1953. Mg''"-
lTPase actj-vi-L:f was Beasuled.wheii 0"85 r,lrFf ouaba.in {t.he
srpgcifj-c inhibjtor for Na--K'*A'iFase) wars in the mixtqle.
N'a'-K'-A'fPase ;rctivity is total acEivitl' rrir,us ti,e Mg'r-
ATPase aciiriLy.
AChE AcP AlP GOf and GFI

Liver, braj-,n, nuscles and kidney were :.emoved fron
each fish and Euickly weighed. Tissues weire honogenized
inned.iately in cold 0.25 M sucrose at thre folloring
dilutions (r/v): brain 12, kidney and li.ve:r 6Z ard nrus-
cles 10I. Ttre hornogenates were c,entrifurgerd at 3[l*0 xg
for 1O mia, and the clear supernatant was used for neasu--
rennnt of enz5rne aclivities. Ttre AChE rrasr estimated by
the nethod of, flllman et al. , 19fi1 . Acp and Alp were
determined according to Bergmeyer (1963). COT and Gpt
sere bssayed accnrdi.ng ta Reitnern and Frankel (1957),
using a conmerci-ally available kit fram Bio Merieux.
Protein vas det,ernined by the nethod of Lorry g! a1.,
1951, using boyine serum albunin as standard. -

For inhibition sLudies" endosulfan and triphenyLtln
acetaBe uere prepared in ethanol as 10 nl.[ stock solutionsr.
Solutions of l-cyhalothrin and thiodicarb were prepared
iin acetone as 10 rn!{ stock solutions, For aL1 inhibiCors
ured appropriate controls rrere run. Reaction blanks were,
pnepared for each treat$ent and subt,ract,ed to calculate
the enzfoe activit5r.

116



Ibnln

RESU,$ TilD DISq'SSICI{

linzvne aq.lFivities of r:at fish tissues
specific acti-vities of four different tissues fron

?ut..fit!*(Tab1e 1) shou that b5gin homogenare was highesr
i-n Na'-K'-ATPase and AchE. .Mg"-ATpase and Gpr were nost
::.lilg in muscle. Kldney prepararion had a very high
lia'-K'-ATPase and AlP activities. Liver had a irigh-A.e
ernd Gor activi.ties. these findings are in guo"ral agree-
nent rrith earl.ier reports in other fishes (coppage ei a1.,
1.975, Gill et al., 1990).

Il{fect qf pesticides on some enzvnes in different tissues
of cat fish:

The aim of the follor*'ing experiments were to evaluate
Ehe effect of four pesticides on the enzymes selected for
t,his study, and are represented in Tables 2 xo 4.
Ilffects on ATPase activity

The data illust.rated in Table 2 show that endosuLfan
concentrationfl?(5, 50, I00 UM).were inhibitory to Na+-K+-
l,TPase and Mg'--ATPase in both brain and muscle homoge-
nates. A 4OZ inhibiti.on of the ATPase activity nas shown
uri-th 50 pM endosulfan. This finding is in agreenent rrith
the results reported by severaL researchers (Koch, 1969
and Cutkomp et, al., 1971).

Triphenyltin acetaLe a potent inhibitor of oxida-
tive phosphorylation (Byington, 1971) rg5 found to
strongly inhibit the activity of the Mg-'-ATPase of nus-
cle cat fish (Table 2). The percentage of inhibition
ranged fron 22-752) with triphenyltin acetate concentra-
tions (5-100 UM). These results uere consistent $ith .

results previously reported. by Byington (1971) on the
adenosine triphosphatase activity of beef heart submito-
chondrial particles, and Rose and Aldridge (1972) on
nitochondrial ATPase from rat liver.

The effect of tr-cyhalothrin on Mg2+-ATPrse from
brain and nuscle of cat fish is shorin in Table 2. The
enzyne vas highly sensitive to the action of l-cyhalothrin
under in nrtro- conditions. A 787" inhibition of the enz)rne
activity was shor*n with both the 2 and 20 1rM concentrations.
T'he power of inhibition of |-cyhalothrin could be com-
pared to thgl of oligomycin ( a well knorrn specific inhi-
bitor of Mg-'-ATPase). This finding is .in ag;eement rith

Lt7
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I P C & E 5 Vrlll frorl {lqfl,.

the resulbs?Iepo:rted by Pacil et al. (1979) using pyre-
thrin on i'lg-'-ATPase {rom house flies.

No sign!.ficant inhibition of the ATPase was obser-
ved using 100 uM of thiodicarb, or by triprhgnylpir.
acetate and l-cy'ha.lothrin on the activity'of irtn+-K+-
ATPase. Higher conceiltrations of all ini;.biror did nor
further inhibit,[TPases.
Effects on AlhE aqtivit.v

Thiorlicarb caused an inhibition (792) by 10O UM of
AChE act:Lvii.y in the brain (Table 3), whereas endosulfan
and tr-cyiralothrin had no effect. Tripheny'1tin acet,ate
did not :Lnhibit AChE activity under in yitro situation.
These findings are in general agr"erdt-Eftr- tt,e results
reported by Gil1 et a1., 1990 and Coppage et ai., Ig7S.

fn r:onclusion, this study pointed out that brain
AChE inhiibition in fish can be used as a marker for
environmenbal poisoning by thiodicarb.
Ef.fects on _AcP aclivity

In the kidney, a decrease in the AcP activity was
noted in vitro blt endosulfan, thiodicarb and L-cyhalo-
thrin (f:,Ufu f). In the liver, stimulation of AcP acti*
vity occurred in vitro by endosulfan, thiodicarb, and l-
cyhalothrin. 0n the other hand, triphenyltin acetate
did not sho'* any interaction lriLh AcP.

The AcP is a lysosonal enzyme and the rise in j.ts
activit.y is probably reLated to the cellular damage.
The increased Acl) actiyi:t seens to result from enhanc;ed
enzyme turnover under pesticide stres.J, ichereas a dec-
rease nay be re1:rted to 1-eakage of the enz;yrne into ext.ra*
cellular compartrnents. Thuq, Lt€ results of this study
cieaiing r.r"ith pesLicides-induced modulation. of AcP are in
agreement uith the results reported by Gill e! al., 1990.

Effects on AlP activlcv
Transport of nutrient materiills across the inE.es-

tinal brush border is scated t.o be facilitared by the A1P.
The data represented in Table 3 show thau endosulfan and
thiodicarb caused an sEinul-ation of AIP activity in fhe
kidney. Effects on AlP activiE.y in the liver included
an inhibition by the tno pesLicides. Triphenyltin ace-
tate and 1-cyhaloLhrin did not shou any interaction rith
this enzyoe.

L2:l
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The decrease rn tire Al,P activity nrght be due tc
Cissue damage resulti.ng in an overall insufficient con*
pense,Ior-] eur:yrne pr:oduction uhile the enhanced ac[:;ity
could be re.!-;iF-ed to Lhe inflrrence :f g,lucccorticaidsf
as also repor:rcd in t:ire higher vertebia. es. The data
agrees wi.th t:he resu]l_Ls oi Gill g! *1., 1990,

Effect on ! rjln,?qqi3lq.11:.s eS: L ir_i t v

The iransaminas*s, GOT and GPf, are tro k,ey enzymes
k.nc',lir for: Lheir roLe in the utilieatr$n oi pro,teins and
ca.rbcihydrates 

"

The results il-lriscrared in Tabi.e 4 represent. the
effcct of br:th endosulfan and thiodicarb on the activiLy
a*' GOT from LLve:: ancl ki-dney of the e:,:perinental fish"
T:e two festj-cj.des di:c:reased the GOT accivity. Ths
exlent oi inhiliitj.on d,id not vary mucti r+iUh t.he class of
Ehr c;herilca.l used or Ehe cclF.centralion t.ested. Both
endursul-ian ilrri r.h"iodj-cilrb caused slightly stir:uiation
(t5U) ii: inusci"e and l-iver GPT (Table 4). Triphenyl.rin
end ).*cr'halr:L,irin dicl ::ot erihance or inhi,>it the acl.ivii.y
of GCIT and GIIT. Thisr finding is in agreement rrirh rhe
results rep')r'Led by Da.lvi, 1988, and Christensen s! al.,
i982.

The dater presented in this paper have an application
in the developnent of ir rapid screening procedure invol-
'r.ing enzymes as bionon:ltors in analyzing water quality.

REF'ERET{CES

Bergmeyer , H "U. ( 1963) . "l,fethods of enzyoatic analysis',
Academic Press, Hew York, 779-78V.

Byington, K.H. (1971)* Effects of triphenylrin conpounds
on the adenosine f-riphosphalase activity r:f beef
heart submitochonrlrial parEicles. Biochem. Biophys,
Res. Commun,, /al.; L6-22.

Christensen, G.M., D. 01son and B. Riedel (f98?). Chemi-
ca1 effects on the activity of eight enzynest A
review and a discussion relevant to environnenLal
monitori.ng. Environ. Res, , 23: 247-255.

Coppage, D.L,, E, Matl]rews, G,H. Cook and J. Knight (1975].
Brain acet.ylcholinesterase inhibilion in fish as a
diagnosis of environnental poisoning by nalathion,
0,0-dimethyl-S-( 1, 2-dicarbethoxyethyl) phosphorodi-
thioate. Pestic. Biochen. Physiol., I: 536-542.

121



j I i ! { $ iri!:3 tc:? rl9qtt

fut.komp, i,,K., H"H. Yap, 1.'..i. Chen4 and R.B. Koch (1q71).
ATI'ase acciv:Lfy i-n f i-sh tissue licmogerrate;. aild inhi*
i:it.ory efie,r:Ls of DDt' ,ra.li rerlated ce,npounds" Chem"

Biol . Inlera{:Uir:ns, 3: ,39-{+l+7 "

Dal-vi, R"i?. (19SS)' Involvene,tl of glucath;-*ri ill tne
reducti*n e,!: capr-an*in,ju:e jt1 fiLg" inirii:irion of
nonooKyg€na,s{:s and ltrler Loxicj-i.y in thr: rat, J.
Enviro*-. 5c i " HeaLth, 823: 1.7I-178.

Eil-nan, G.L,, X.D. C*urLrtey, tr " ..ir. j*rrders *giC R.M.
Fealherston* (1951). A nev anii rapi$ e.':l-orimetric
deterninati.on of aceLyle;hel-j-:iesfsrase slt{::ivity.
Bicchen. Phrarnacol-., ?-: 88-!)5"

Gil1, T"S., J, t'snde and H. 'Ie*'at'i (19q0)" [nzymi: :rodu*
lation by s;u'biethiel son:enlr:ati-r:ns c'f ;rldiearr.:.
phosphanidon and endr,sulian in .[ish lis'sires- Pesij-c.
Bioc'rre*, ?trysiol,, a8-: 231-il4+.

Koch, R.B" (i969). Chlorinnt;'3 irydroc.ittrcl: iilcect"i '':j-Ces:

Inirihi-ticn sf rabbit. brain irT?c.se astruities. i.
Neurochem., .15-: 269-271.

Lowry, 0.H., N.J. Rosebrough, A.1,. Farr eind R.'1. iiandal-l
(1951). ProLein neasurerneaE wj.!h the f'-ilin*phenol
reagent. .1. Bio1. Chem., 19J: 265-2'.73'.

Natarajan, G.H. (1984). Effdct of sublethaL concenLra-
tion of metasystcx on selected oxidetti.Ye en!rr'm*s'
tissue respiration, and hemalo1ogy of the fr':sir
lraLer air-breathing fish, ftrnlg striq,tus (Bleeker).
Pesti-c. Biochen. Physio1., 4: 194-1.9€1.

0rBrien, R"D. (1961) " "Insecticides Actj-oni and MeLabo*
li-sm", Acadernic Press, New York.

Patil,'f.N., J.N. Telford, F.i{. Fl.app and trl.8" Koch
(1')79). Isolatien, cnaraclerization and properlies
of factor F' fron milochondrial preparalrons of
house f1y ($gsca domestLca) thorax. I'estic" Bio-
cheio. Phys:lo1 ., V, 95-104.

Reitnan, S. and S. Frankel (1957)" A co-loririietric method
determinat.ion of serum gluLanic oxaloerceLic and glu-
Lanic pyruvic lransaninases. .{n' J, Clin. Pathol .,
28: 56-63.

12'4



Rose, M.S, and l{.N. Aldridge ( 1972). 0x:idaLive phcsl'ho-
ryiation: The effercc of anions on the inh-ibition
by trielhyltin of I'arious mitochondrial functions,
and the relationshi.p between this inhibition and

bindirg tnethyltin. Biochem. J., 12]-: 51-59.

SlasLrj r K.V. and A.A. Snddiqui. ( 1983). Metabolic changes
in the"snake head fish Channa Dunctatus chronically
exposed to endosu1.f"an. Water, Air, Soil Pollut.,
_i9 r 133-141 .

T'aussky, H.H. and E. Shorr (1953). A microcolorinetric
rrethod for the delermination of i-norganic phospho-
rus. J" Bio1. Chen., 2A2: 675-685.

LZ,3



Jfle Ii$ vol:trlrlal? tl?$i]'

.r'.t"ll Ua'"J- I

. i4lt . dj , r+t j nL*'liil tr.e lrt.3.: r;'t-ii 
'-l..,l*i-)J " 3a"iili-;"il! C.JL3 Cr4i:+rll q*: lrf*l! 4.-' ;)t"43r

Ct+rL:l5Jt ' i"a:Li-l q.9r[3 . i$il.&b-J'i *a-Yln iarj*! *JrS
.. :*:)l &tr+t J| -$L3 tl.rt :JJ - ""*ilrl .rl; ":J-prr*,

. .-,;Lf gl;r*]Jl . ilti4-l 0+i Jktr+, ,flJ-, ' Uld-:-r-j)l
&^^itlr Q5q!)l 

'.h-iil 
d.L,..* irJ-"3r'lt1gL ll:)

iiti+-l t{J -bl+J {lir gL:r'L-j-r--:}l irl iLiiil
Cp*!:i*'r)l ;l:F, -Ltil tllf t t3-r*: Cr.-;3-rlt+*t- - lr*:),

J+3Li gl ,"{U* p ar+.ii.Jl :a*:)l \/ :i+rLi-.1'll CJt-3

€.,..r--l f=ri-)l tfa !L:i * *rff gl":3aill +,51
.fr;--l ,,.1:{ J*i-), f*i.,y t+,r"e u"++t v-,Lf g'l-r-r*iJl

l"r-cL LF;,r, tr+t L*ti'ill ULCI ifl t<'-Jl etii Lrl

l+r+ utr J,t3ti *l .,1 ,'1trr I .C4> i:b'*-l ;+: pl+S 6lrJl
,!t^ rt ll.rf -'EJ+i*.rl &l+$.rl i&r-*l iil aJ#ir"-ll dit'*;i-:\l

C arL*: r.li3*>1 L'r4; .rtct ; i+rL;:" ,{-yl Fiil
gLil-3-r-:)l ;- ,.if tur-*l lKil d f*i..ilt lLt ,bL:j

LiLj+-lrLf rl dt.eNJJiJf F3J l,t3: ,/ ?rt=g wrLf {f ":e1$ll1

u-:li {l+i-r-.*r df*"b/'.Jt g:-f }t3:,1 ?rl-r:, '.*+^l .;,,il i
. a,"+:i".ll q-:Yf d v;1tr 'sl ;;+3llt g{--il-j.r-;}} iJ*-l.1* i* {if
.btl.j .,fs i,;iJkrl- - l"r-i) \'t j r+3ti rsl 6*3Lrilf t#3 I

i,y *.1 nS ; .5t-+-frl-frl st+rLi/+Jlr i+il r.ydf ,-SUi F::t
' :*:+,1 v)l ti {l+iJ-,+, 4+rLi/?JfJ

tr: s


	Scan2.PDF (p.1-7)
	Scan20001.PDF (p.8-14)

