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ABSTRACT

The effects of three concentrations (4, 12 and 18 mg / L) of the
organophosphorus fungicide; pyrazophos on the activity of certain
enzymes; acetylcholinesterase (AChE) and buterylcholinesterase
(BuChE) mbram,somehverdeto:nfyingmzymcs(ghxtammonloacenc

transaminase (GOT) and ghitamic pyruvic transaminase (GPT), acid

_phosphmsc (AcP), ghutathione-S-transferase (GST) and catalase  (C-
ase) in Jiver and lipid peroxidation ofcommoneammdlﬂ‘m-em organs
(liver, kidney, gill and muscle) after 24 hours ofthc treatmcntwuc
investigated.

The data showed a significant inhibition of the AChE and BuChE
activities in a concentration dependent manner. - Activities of GOT and

GPT wers mmuﬁnnnt}‘] "“‘f“"" -'-"-l-‘. a}} PPy | c“,..-...a..._;.-i_n.’ X I

exception of a significant induction which was found in the fish exposed
to the Jowest concentration of 4 mg / L.

No significant changes on AcP and GST activities were noted. On
the othcr hand, the lowest concentration of pyrazophos cauvsed a
significant reduction in catalase activity. Also, the data illustrated that
lipid peroxidation was significantly increased in liver and gill with all
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INTRODUCTION LA

The environmental contaminatien of air, land and water by
pesticides, and their deleterious effects on non-target organisms, is
probebly the greatest public environmental problem since the 1960’s.
However, the adverse impact of pollutants, including all pesticides
groups, is much greater on the aquatic organisms than the terrestrial
organisms  (Holden, 1973). Widcspread contamination of aquatic
ecosystems by a whole range of pesticidal chemicals has been
responsible for the hulking fish kills and recognized as a potential human
bealth hazard as well (Sekine et al., 1996 and 1smail et al., 1997). The
spray driﬁornmoﬁ‘ofmanypcsticidcsmyaffectaquatk:ﬁfcincluding
fish (Saunders, 1969 and Grande et al., 1994). Fish has long been used as
a biomarker of aquatic pollution caused by insecticides (Tejada, 1996,
EL-Gendy et al., 1996 and E}-Gougary et al., 1999).

Pesticides poisoning is an- important cause of mortality and a
scrious adverse health problem particularly in developing countries. OP’s
rank high among pesticides causing human hazard. Pharmacologically,
the OP’s may be classified as anticholinesterase (O’Brien, 1969)
referring to their ability to bind with acetylcholinesterase (AChE).
However, it is known that OP’s compounds are not only anti-cholinergic
agents, but alsotheycauseavarictyofothcrplmnnacologicalmd
toxicological effects (Eto, 1974).

Many pesticides affect the activity of some enzymes; acid
phosphatase and alkaline phosphatase (Abo-Donia, 1986 and El-Gendy e?
al, 1990a), ghitathione-S-transferase (Saffi, 1996), transaminases
(Bogusz,1986 and El-Gourgary ef al., 1999) and catalase (El-Gendy et
al., 1990b and 1996) in living organisms.

The present study was carried out to explore the effect of three
Jevels of the organophosphorus fungicide, pyrazophos on the activity of
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commgd A carp fish in different organs after 24 hours of
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MATERIALS AND METHODS

Tested Compound:

The fungicide, pyrazophos (30 % EC), O, O d:ethyl, O- (5-
methyl-6-~cthoxy carbonyl-pyrazolo- (1,58)-pyrimid-2yl) thionophosphate
was provided from Hoechst Company, West Germany. The
concentrations administrated in this study were 4, 12 and 18 mg /L.
These concentrations responded the 2/3, 2 and 3 fold LCso (6 mg /L) of
pyrazophos according to Worthing and Hance (1991).

All other chemicals of highest purity were obtained from Sigma,
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Experimental fish:

Common carp (Cyprinus carpio 1.) was obtained from Saft Kaleid
Farm in Etay Al-Barood, Behcra Governorate. The fish weighing 124 +
23 gm was kept in large tanks with acrated tap water and left to acclimate
to the laboratory conditions for about two weeks before the experiment
‘began. During rearing, standard fish diet was introduced.

Animals treatment:

v The healthy fish each approximately 124+ 23 gm weight were
exposed to the tested concentrations (4, 12 and 18 mg / L) of the
organophosphorus fungicide; pyrazophos for 24 h. Nine replicates were

used for each treatment. The fourth group used as control (0 mg / L) and
prepared under identical conditions with the same number of §sh. The
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treated and untreated fish wmkﬂled,thcnham,hva,bdney,giﬂand
muscle were removed rapidly, washed with physiological saline solution
and used for the determination of AChE, BuChE, GOT, GPT, AcP, GST,
c-asc and lipid peroxidation.
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Enzymes Assay: T
Tissues from control and treated groups wer€ homogenized in-
cold suitable buffer (1:10 w/v). The homogenates were centrifuged at
8,000 xg for 30 min. at 4 °C and supegnatants were used as the enzymes
source. The activitiesofAChEandBuChaereassayedinhainbythe
method of Elman et al.,(1961). Activities of the transaminases GOT and
GPT were determined spectrophotmetrically using the method of
Reitman and Frankel, (1957). Activity of AcP was measured according to
Bessey et al., (1946). GSTactivitywasdctctminpdbythcproccdureof
Vessey and Boyer (1984), with 1,chloro-2, 4 dinitrobenzene as substrate.
C-ase activity was estimated by the method involving measurement of
H,0; consumption rate at 240 nm and 25 °C (Beers and Sizer, 1952) and
expressed in Bergmeyer Units (BU). The amount of catalase, which
decomposes gram of Hz0,, equals one BU. - :

" Lipid peroxidation was determined according to Placer etal,
(1966) and Nair and Tuner (1984) using thiobarbituric acid and
expressed as n moles malondialdhyde (MDA). The protein was
detammedbythememmmwbymwrye:az., (1951) using bovine
scrum albumin as a standard. |

_m‘wmcalculatedas_nnan:tSDandam!ymdusing
analysis of variance technique (ANOVA). The p value of < 0.5 was
considered significant.

RESULTS AND DISCUSSION

AChHE and BuChE activities:

Table (1) illustrated the in vivo effects of the tested concentrations
of pyrazophos on brain AChE and BuChE activities of common carp.
The results showed that the activities of both enzymes were significantly
reduced, and the reduction wes in a concentration dependent mAIKCE.
There were no significant differences between the three concentrations in
both enzymes, except for ACHE at the sublethal concentration (4 mg / L).
Our data are in agreement with those of Safi, (1996) who found that a
gingle oral dose of pyrazophos (242 mg / kg) caused significant reduction

8-



J.Pest Cont. & Environ. Sci, 8(3)(2000).

in ACLE and BuCLE acgiVities of hen liver afier 24 h. Some investigators
es EFGendy ef al,(1990b) and (1996) reported that AChE inhibition is
considered the principle target of many OP’s compounds in different
organs of fish. The results are parallel to those of Nemesok ef al., (1984)
wmnotweamatparaquatemhibnedChEaﬂwilesmaenun,bmn,hem
and muscle of (Cyprinus carpio L).

The inhibition of these enzymes disturbs the normal nervous

function, leading finally to the death of animals,

Table (1): Effects of pyrazophos concentrations on AChE and
BuChE activitics of brain common carp (Qyprinus carpio L )

after 24 h of the treatment. o
Mean + SD
Concentrations (umlesofamlyzedsubstratelmgpmtcin/
, min.)
(mg/L) AchE BuChE
0 35.79 + 3.6T° 0.66 + .006°
4 mg/l 17.36  0.673° 0.374 + 0.06"
12mg /1] 1042 £ 0.72* _0.349+0.9*
i18mg/i 9.0+ 0.30° 0.228 + 0.04*
Means have the same ketter is considered non-significant
different, p < 0.05. .
Detoxifying enzymes in liver :

Ly o SRR Ll

Transaminases and phosphatascs are important in the bijogical
processcs.  They are responsible for detoxification processes, metabolism
and  biosymthesis of energetic macromolecules for different essential
functions. Any interference with these activities out the normal range
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should lead to biochemical

| . nical impairment and lesions gfthe tissucs and
cellilar functions (Latner, 1978). L ‘
of GOT and GPT activities (Table 2),

Mumated that thclowest oonocnttatbn@ngll,)ofpyrml)bwmmd

The obtained data

significant increase in the

when compared with control. The percentage of inhibition of liver GOT

“activities of liver GOT and GPT. Then the
by accessing the concentrations

and GPT was in & concentration dependent manner. The prescat results
are in agreement with those of E-Gougary ef al, (1999) who found
different effects on the serum GOT and GPT of bolti fish (Orechromus
niloticus) after 24 h of

€XpoRTe

128, 226 and 32 mg / L of

the organophospho

to the sublethal concentrations, 0.32,

rus insecticide,

pirimiphos-methyl In contrast, E-Gendy al,; (1990b) reported that

pyrazophos at LCso and half

and GPT activities of common carp (Cyprinus carpio L.).

Table (2): Effects

LCso caused stimulation in the liver GOT

of pyrazophos concentrations ‘on Hver some

detoxifying. emzymes activity of common carp (Cyprinus
carplo L) after 24 b of the treatment. |
Enzymes Concentrations (mg /L) |
- 0 4 12 18
GOT | 285:1.2° 38.025.5° | 19.85:2.4" | 16.3:0.72"
GPT 15.921.5° | 21.98:0.6° | 14.99:1.9° | 8.940.7
AcP 3.1:0.2 4.1:0.73" 36:04" | 3.5120.54"
GST 0.0254 0.024 0.0253 0.026
40.001* £0.003* 40.003" 40.001*
C-ase 1.120.11° | 0.83:0.09* | 1.38+0.01° 1.2240.27

GOT and GPT activities expressed as Units / mg protein

GST activity expressed as OD / mg protein / min.

 C-ase activity expressed as Units / gm wet tissue

Means have the same letter kmiderednon—signiﬁcantdiﬁuem,p< ‘

0.08.
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vaerwasusedgevahxatethcinvivoeﬂ'ectsofpyrasophostested
concentrations on ackl. phosphatase of common carp after 24 h of
exposure (Table2) 'Ihdatashowedtlmtthetcstedconcenu'anonsg

caused 0o significant stimulation in the liver AcP activily of mﬁ‘l' fish.

This data is parallel to Safi, (1996) who found that a single oral dose of
pyrazophos showed inductive effect on the liver AcP activity after 24 h
of hen treatment. The inductive effect of liver AcP after OP’s treatment
in th:sstudyagmewnhothermvcsugators(El-ScbaccraI 1987 and E}-
Gendy et al, 1996) IteanbcsuggwtedtlﬁtchangesmtbcAcPactwny
may be related to the bxon'ansfonnanon and elimination ofthetwted

~] 10012
m‘w \lm' Vl “i., 177.1)

GST is thought to play a nhysxolomeal role in the detoxnﬁcamn
and elimination of toxic compounds (Chasseaud, 1973) 'I‘he effect of the
different concentrations of pyrasophos on liver GST activity of common
carp is summarized in Table (2). Itmqunechmﬁomthedata.asllgm
change in GST agtivity occurred. Some mvesugators found thet GST

activity decreased or did not chaﬁge by treatment with suméﬁésﬁf:;acs

(El-Scbac er al.,, 1987, El-Gendy et al., 1990b and Jensen'et al,, 1991)
These changes of GST activity might be due to partial damage of tissues

ornmya:gge&Mpymmthwaon:aﬁnnyﬁ)r;hcmym

C-ase, which eliminates H,0, from environment, is a part of the
cellular defense system agamst active oxygen form™. A s:gmﬂcam

in Luae MN_ana antie rere smmncdriinad baer $hn Focoia ot i

decrease in liver \a“-uuvu_y wnpnwunuuyuxuwmwmxmuion
(4 mg / L). While, no significant increase was found in the enzyme
activity in treated animals with the two other concentrations, 12 and 18
mg /L. These obscrvations are in agrecment with those obtained by
Matkovics e al., (l980)whonotxoedﬂntthchvercmhseuctwuyofﬂz
rat was increased by trichlorfan, while sumithion had no effect at all. On
the other hands, E} Gendy ef al., (l990a) illustrated that the three

pesticides; edifenphos, glhyohosate and niclosamide at 1/1000 field

recommended rate causcdsxgmﬁcam mducmnmhve: C-ascofﬁlapia
nilotica .
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Chanoae in the tvma of affact nftlu- npcm-u'lp m‘fthe enzvme from
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an increase to the opposite bychangmgtheeoncemrahonmaymggest
two distinct binding sites, one of which may be the active site on the

enzyme (Vesscy and Boyer, 1988).

Lipid peroxidation levels: ‘

" The relatively high content of fat in fish tissues especially of

polyunsatmatedfattyacmds(PUFA)isawell-known&ct PUFA are
pamcularly abundant in btologlcal membranes and their oxidation
constitutes’ an obvious threai to the integrily of thesc structures. It was
reported that relative rate of peroxidation was increasing with increasing
number of double bonds (Dirks ef al., 1982).
' Effects of the tested concentrations of pyrazophos on common
carp lipid peroxidation mthedxffucntomamwercxllus&atedm!"xgmc
(1). The data showed that all concentrations caused a significant
activation in the level of hverhptdpetox:danon,whenconmwdwnh
the control. There were no s:gmﬁcmt ‘differences between the three
concentrations.

Fig. (1): Effect of pyrazophos ‘ concentrations
on Lipid peroxidation in different organs of
Common carp ( Cyprinus carpio L.)

8 & 8 8

n moles MDA / mi

90,00 ¢ 0 8¢
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~ The value ot; pid peroxidation in kidney was also, significantly
mcreasedw:ththeh concentration (4 mg / L), but the level was

decreasedbymcreasmgtheconocntranon.lncontmst,thckvelmmscle
was significantly increased with the concentrations, lZandlSng/Lto
49.8 % and 50.2 % respectively, when compared with the control,

Lipid peroxidation level in gill was increased in a concentration

denendent manner, Our Aato was in anroamant with DL
L TVHS Al GEAVLLAR. Wil wa el w,

(1990a) who reponed that lipid pmx:datmlevclmeasedmhvcrof
carp by increasing the concentrations of glyphosate and fenvalerate.

Increase of the lipid peroxidation level and catalase activity pointed to
thephenomenoncoxmectedwnhdegencrauonpmmofthedysunphn,

muscle, entailing increase in the free radicals (Witas et., al 1984). The
present smdyshowedtlntthemblethalconccmratnn,mulso@mgl
L) and the higher concentrations, 2 and 3 fold LCse (12 and 18 mg / L):

casedadverseeffectonthetwedblochemmlpammemofthecommon
carp fish.
. In general, it canbeconcmdedthatthecxposuetopstmdu_

either under low orhxghcomemnonsmaycausechnges(measeor
decmase) in the activities of many enzymes in different organs. Also

s i different organs, Also,
we can postulate that non-target organisms are frequently exposed to
pesticides. IfMeununalsdxdmthﬂedommh!,ﬁleeryto
reproduce or survive may be compromised. So, # is recommended to
reduce and be a:tremely weﬁdmapphcamnofmchpesnc)dsmthz

environment
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(1986). Brain acetylcholinesterase, acid phosphatase and 2,3
cyclic nucleotide 3-phosphothydrolase and plasma butyryl —.
- cholinesterase activities in hens trested with a single dermal
neurotoxic dose of .S S—tn-n-butyl phosphorotrithioate.
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