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EFFECTS OF 2, 3-DICHLOROVINYL DIMETHYL FPHOSPHATE (DDVE) ON
BIOCHEMICAL PARAMETERS OF OREQCHROMIS NILOTICUS (TREWAVAS,
1583) UNDER LABORATORY CONDITIONS.
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Abstract

Indiseriminate use of pesticide has become a phenomeon amoag local fishermen in the

Morthem segion of Niger state. Studies wers carried qut usmg chronic toxicity bigassay 1
desermine the effect of sub- lethal concentratians of 2, 3-dichlorevinyl dimethyl phosphase
(ODVP) an  Orecchromis niloticus(Trewavas, 1083} under laborstory  conditicns,
Experimental fish were expozed 10 test water separately diluted with sub lethal concentrations
of DDVP of 0.00, 0,12, 0.15, 0.19 &g D25mg/l. A 32 day exposure 10 sub lathal
concentrations of the toxicant resulted in shanges in biochemical parameters of the fish on the
expaswrs days (1, 14 and 28), Biochemical paremeters such as total plotein, albumin,
glabulin and lectate dehydropenass (LDH) decrensed significantly p=<.03) with increasing
concentrations of the foxicant, Aspartste aminciEnsferase [AST), alanine aming
transfierase(ALT), alialine plicgphatass (ALP) and acid phosphatase (ACP) incressed
significantly (p<0.03) with, inicredsing coocestrations of the wxicant, It is concluded that
aonoemalities in blood bicthemicat parameters were consequences of exposure fo the
towicant (sniper 1006EC) X is recammended that she use of DOVP by local fishermen be
tanned to save agLeic egosysem, '

Keywords: DDVP, Greacheamés miloticus chropie tawicity, laboerttory andBiochamici] AT ESE

[INTROBTUCTION : of any patential negative sffecr of strassan
The assessment of zerumic levels of invalvedin  aguacylnral msEgEmen:
biachemical factor could be used not only (Swam ¢ al., 2007 Many studies have
o far the disgnesis of disease, but also 1o shiown that bicchemical changes acour in
“obtam mformation which could be of s fishes that are exposed o erviroomental
far taking preventive, measures  during contaminants (Luskeve er af., 20023 These

anquscuiriee. It would be very psefisl o bicchemical chenges elicited mainly in the

e the levels of this pameler ot blood and argans under toxicant EX LR
differant times to asceriain the possible aré amiong the most important ndices af
beneficial effeczs of tresment  with the status of the interaal envisanment of
toksant as well 85 to deteet the ccoumence the fish under chemical expasure (Edsall,
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e transaminase (ALT) and aspartate
Irarseming e (A5T) and phosphatase:
lkaline Phtsphatase {ALF) and  acid
Phosphatase (ACP) (Begum, 2004),
Enzyme is used as a potential biomarke
for & variety of different organisms due t
its high sesitivity amemg species and
often easier o measure a5 stress Indices
(Vimyevel  and  Balasubramania,
H08;Sanjib e al, 2009}, Numerces
biochemical indices of sress have been
priposed b0 asssss the health of roo-target
arganisms exposed to toxio chemicsls in
afuanc  ecasystem  (Mimmi, ]99‘]].1
However, it has beea reported thst apas
from ogrve tissus, tissuzs like blood, Irver

©and gl alse contmbuge mfarmation in

detection of foxic symptoms caused by
cerfain  prowps  of | pesticides
(Venkataramana er al, 2 E

Widespread  spplicatiy. fof  various
pesticides has agers the problem of
poliution to squatic snvironment, Due to
these synthetic chemicals, environmend has
failed fo keep s healthy charactertstics.
The mgecticides of proven ecanomic
potentialiies could not do well in the
ecpapstem when viewed oo exird fronts

“ gince llese révenue poisons, @m a residual
v farm or as-a whole, get into che aguatic
ecosysterm. They cause a series of

probleme to mquatiz orgenisms (Mastan
and Ramayyz, 2010},

2, J<dehlorovinyl dimethyl phosphage
(DDVF), a brand of dichlarvos, is contatt
acting and fumigant insecticide (Abubakar,

.H]H'J- Like all argancphosphates, it kills
insects and other fasget organisms because
of ifs foxicity to the nervous system, This
B wchieved by inhibition of enzyme
acetylcholinesterase  (AchE) that breaks
down acerychaline at the receptor site for
partial uptake into the merve tesminal =,
Without functioning AhE, sccumulaticer,
of acetylchaline results in depolarizing
block of musele membrane, producing
rapid twitchmg of invohintory muscles,
convulsions, paralysis apd early death
Indiscrimmate e of DEVYF = comman
amoag local fishétpen from Northern
parts of Niger gfatef 7
Tilepéz has become the shining ster of
aguacufiure acroas the globe (Walsed,
012),  Arrigeion (1998)  deseribes
Oreochromiz mitoticusas the best speciey
for culture-amang the tlapia family-with
t@ﬂhﬁ.ﬂpn Trewaves (1982 recomuized
gochromis niloticus &5 macropheges ang

+ herbivorous used in irigation chamnels and

dame te eontred weed, Fagbenro (2003
stated that tilapia species are of major
eponomic impartance in tropical and sub.
ropical countries throughout the world,
particulatly in Afsca where farms stock
moed-sex tilapis in production ponds,
They ere dissase resistant, highly pealific,
feed oo wild veriery of fonds, tolersnt of
poar waier quality with low ‘dissabved
oxygen fevel (Fagbenro, 2002). Titapia is
one of the fisheries resources that suffers
fram environmestal effects and needs 1 e
protected “hecauss world production of
tilapia exceeds two million tons per year
far excesding the harvess of Aglanic
salmon ond secondary only to carp 85 &
eulture tood fish (FAQ, 2003),

There is paucity of mfarmation on toxicity
of sublsthal concentratioms of DDVE  an
tilepia fish despite its indiscriminate wse
by the fish farmers.
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Effects of 2 1. Dictioravinat ne
Oviapl Dmeshyl Mhosphare DDFE an Ripchemicel Parnmeiers of Dreockeom

Nilary
rews (Trewgua, TREE] under Laboratory Comtintons

Tﬂﬁl am af the preseqt m}. was g
xc":]:m;:fﬂf;ﬁncut of  sublethal
VP on bischemical
Parameters  of  Oreockromis niloien
{Trem_vgm. 1983) under |abaratory
conditions, .
MATERIALS AND METHOD
Procurement of test fish
Tuveniles of Oreachromisnilonicer {mean
oody woight 7.052 1.02: mean standard
Rengih. 9,600 3 Bem ywere abiained fram a
repulable fish farm in Minna and brought
o the leboratary, The fishes were kept in
the glass agueria to observe any visible
pethological S;rmpmﬁus. Before
intreducing inta the aguarium, fishes. were
tregted  with 0, 1%KmNoy  selution 10
obviate any dermal infection.

Acclimation of test fishes
Fishes were acclimatized to [aboraiory

conditions for & period of two weeks.

moralityduring  the-,

There was  [e
acelimation period, The fishes werg fed

with pelletéd feed containing 35 % crade
peotedn at 5% body weight per day, Daily
ration was divided into three parteons and
fed thrice.per day. After QEI:J:'rl'latliEaL'i[:ljl1

&
L

fishes were kept in -ﬁﬂ'wkmeumiam

of sniper 1000EC in different aquaria.The
fest solutions werk rénewed fortnightly, ¢
Sources of 2, Sdichboroving! dimethyl
phosphatase (DDVE) and its Exposure
DOVP was. purchased from Minna central
markel, Renewal foxic fest  method
-_"ﬁ_F'f:L‘-';, 1990y was used, Fishes were
e:{rpml:d to sub-lethal concentrations for 28
days. Control fish were also maintuined
uder idenicel conditions  without the
ToxpcanL

Cxperimental Design

The experimental desipn was & complets

randomized design. A total of one hundned
juvenile  af

Creachromisnilotions  were  randomlby
distributed into the tanks at o stocking rate
af 10 fish per tank. The fifteen {15} tanke
were assigned 1o § treatments (control
inclusive), In order to determing the LCag,
thetlniloticuswere  expiied 1o four
di{ferant concentrations of DDVP for Whr
Ly value obtained psing EPA - Proba
Analysis programme versien |5 was
3.8lmgl and onc fiflcen (15, owe
twenty (1/20), one twenty fifth (1/25) and
ons thicty (1/30) were taken 35 subletha
using the method of Abubakar(2013} w
produce 0, 0.12, 0.13, 0.1%and 0.23mgl
respoctively. .+

Collection of Blved and Bicchemical
Lesta, 8 N

Blood samples were collected from both
the  control  and  experimentalfishac
intervals of |, 14 and 28days. The fish
were stunped with a8 gentle knock on the
head. The smuneed fish was placed in a

trough and blood was taken by caudal

.

venaus puncture using 23GX 114 (0.6 x
12 mm) syringe. Serum was oained by
u.-enr.rifug?n!im using Hawkley centrifuge
for 10 minutes af 3.000mpm, The serum
was lransferred info anticoagulant fres
{est-tube and stored at 2°C until analyses.
Total protein concentration was carried oul
ssing Brret mothod., 5.0ml of Biuret
reagent was pipelle into lubes labeled
blank, standard, test, and contral, 0, Iml of
distilled  water, standard, . gample and
control werg pipene into their respective
tubes, mixed and incubated for I0minuses
at 25° C, The absorbances were measured
against the reagent blenk at wavelength of
S46nm. The concentration of total protein
was caboulated by dividing the absorbance
of sample againgt absorbance of standard
multiplicd by concentration of standard
(Heary &f al, 1974). Bromocresal gresn
(BCG) method by Doumnas er of, (1971)

end DOty  (150)
H
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was used for albumin estimation, Imb of

E-IIII:'I.'IL"E-TE:EU] ETecn reagent was 'F'i-F'E-'n'l‘-
g tubes |abeled blank, standard, sample
and control. O.iml of ‘Wistilled water,
sndard, sample and conwol was pipetts
Mo their respective wbes, mixed and
meupsted at 25° C for Sminutes. The
dosorbance was measured at 578nm
against  the reapemt  blank.  The
contentration of Albumin was determined
by dividing the dstandard. Serum globulin
was cetermined using Bromocrescl green
method. [t was determined by taking the
differénces between total protein and
elbumin

Determination of AST and ALT was dope
by monitoring the concentrations of
Pyruvate hydrazone formed with 2, 4
dinitrophenylhydrazine. 0.5ml of buffér
goluticn was dispensed into test tubes
|labeled blank, sample, contral blank &nd
zontral respectively for AST and ALT.

L0.0ml of sample and control was':'_

dispensed info their respective test fubes.
All the tubes were incubated at 37% L for
- 30eminutes, gsmlt Fof V3
Adinfirophenylhydrazine was  dispensed
into all test tubss. 0.1m} of sample and
control was dispens H'rm-limr respective

blank test tube. ThE cobtents of each test
tube was mixEMwud to standard
for 20minutes ar:25" C, Sml of 04N
solution hydroxide was added tw each rube,
mixed a.n;j.n.-ud. al 250pm egainst Lhe
respective blank prepared. The sctivity of
the unknown was extrapolated from the
calibestion curve zlready  prepared
(Beitman, and Frankel, L9537},

The activity of ALP and ACF were
estimated by the method ofRichterich, R.A
{19623

Alkaline  phosphatase  activity  was
measursd  spectrophoiometrically a
405nnl, The reaction principle followed:

igation snd Desertification Swies Vol, 1 Me. | pp 210 =221 2016

p-nitrophenyiphosphate H:0  ALF
= Phuaph:1¢+p-niiruphenﬂl. .
Sample absarbance was read against air

Acid phosphatase activity Wwas measured
spectrophofometrically 8t 405nm. The
reaction principle followed:

p-mitrophenylphosphate + H: 0} ACF
- Phnsph:te+p-nttmphennl. .
Sample absorbance  Wwas read aganst
reagent blank.

Determination of lactate dehydrogenase
(LDH) was carried oul following  the

reaclion: 5

o1

Pyravate ¥ NAH T
Lietate # NAD
The reaction velocity was determined by o
decrease in absorbance at 340nm resulting
from the oxidation of MNADH. Cne unit
causes the oxidation of one micromole of
MADH per mirute at 25° C and Ph 7.3
under specified conditions.
The spectrophotemeter was set at 340nm
and 25° C. The following reagents were
pipene into spectropholometsr curvene:
2.8 ml of 0.2M of HCL 0.1ml, NADH and
0.1ml of Sodium pyruvate. The curvete
comlent  was  mcubated in the
specirophotometer  for 4-3 minutes o
achieve temperature oquilibeation and
establish & blank rate. Ancther [.lml of
approprigiely diluled enzyme was added
and spectrophorsmetsr reading recorded
Asa min from initial portion.
Siatistical Analysis,
All the data generated were managed with
Microsoft office Excel 2003. They wers
anmfyzed with one-way analysis  of
variance  [ANOVYAD  using  Stslistical
Package for Social Sclences (SPSS)
version 160 for window, Statistical

e e s et

[dlcgede of 2l 2016
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Effecs of 2,

significance of difference AMINE means

: :;t-ampmﬁ using Turkey (HSD) test at

RESULTS AND DISCUSSION

Effects of sublethal concentrations of
DDVP on binchemical parameters

Blood disorder amributsble to sublethal
concentrations of DDVE were observed in
Oreochromis iloticus, 28 days afier
expotare.  Expodure of Oreochromis
tilgticusto  sablethal concentrations  of
DDVP for 2§ daysproduced blood
allerastson  with & sigmificant  dose-
depzndent (P<003) decrease in fhood
protein {plasma protean, albumin  and
plobulin), The values for their exposed
groups  were  significantly  lower
(Hypaproteinaemia,  hypoalbuminagsia
md hypogammaglobulinasmia) than their
contral groups. The vabues for tbe exposed
group of blood enzymes {AST, ALT-ALP
and ACP) increased (pe0.03) sigeilicantly
compared with their contral. LDH of the
exposed  groups  decreased {?ﬂ"![ﬁ?}
significantly compased with ﬂ!_nih_mi}mh
[Tahle 1),

Binchemical parameters in
Orenciromisnilpigisit, various
EXPOSLICES &Eﬂﬂphm sublethal

Fﬂnﬂnlrli_lﬂtllfiﬂe[}\"?. ,
Bil:iJI'.'-i‘llll':;ﬂj i]m'urlﬁbﬂs af blnod proteis
[ B AT 1 R
{plasmp pragein, albumin snd globelm} an
exposure’ days (1, 14 and 28) in
Oreachromes nifadious reducad
stgnificamly {hypaproteinnemin,
h}p-:nalhumillauniumd

, hypqgam|q|ag|nbu|inuE|:;1ja:l in the exposed

graups compansd witly their conrd] while
bleod enzymes (AST, ALT, ALF and
.ﬂ.l:l:':l inereazed i'igl‘liﬁltaﬂﬂ:!.' al p-"ﬂ:lﬂﬁ in
the exposed groups. LDH in the cxposed
groups decreased (p<0LD5) significantly o

d-Dhichiorgviny) Dimethyl Phasphate (BOVE) an  Bischemical Parameters of Oreochromis
Pevavas, I3 under Labararory Conditions

exposure  days compared  with  their
controls (Table 2).

In this study, juveniles of O nifoiicus
exposed o verious  sub-lecha|
concenatiens  of 1, 3-dichloroviny]
dimethyl phosphate (DDVE)
displayedhizh sensitivity 10 the toxican
under  laboratory conditions,  The
measurement of biochemical changes in
blood snd vssues of fish exposed to
pollutants has been widely used 1o predics
effects of clronic expostre (Christensen,
1974). Such hiochgenicdl indices include
changes in  Gssie  enzyme  Bctivity
(Nemesok ond Haghes. 1988). In this
soudy, & significant change in bicchemical
parameters. was taken to indicate an early
sign of fowicity showing that the agustic
conceniraion of the pollutants was unsafe
foft-the'survival of organisms Exposure of
2} nilaticus to sublethal concentrations of

© DDVPE resubted in blood dyscrasia with

reduction kel plasma  peatein
{hypoproteinaemia),  plasma  albumin
(hypoalbuminaemia) and plasma giobulin
(hypo-gamma-globulinaemia).  Proteing
can be expected to be invalved in the
compensatory mechanism  of  stressed
arganizms (Ramalingzm and Ramalingam,
1582), in the present study, when the fish
were exposed o sublethal concentrations
of DDYP), the protein content were found
to have decreased, Krishnamohan e alf,
(1985) and Chandravathy and Reddy
{1994) have suggested that decline in the
privfein confenl may be due o reduped
prosein synthesis, increased proteolysis
aned alsa due 0o utilizstion for metabolic
progesses.  The conctumration of total
protem in blood plasma was used ns o
besic index for the health status of fish
(Swam ef or, 2007} The plasma protem
consists of afbumin and globulin [Ganong,
2000}, Plasma albumin éoncentration waz

[T W TR ST PTISI RO Floviir iy | e PRI CL O TP PRI et e T L
e —— e e
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:$lhl.-n:.m:l i the presence of hepatic
d.i.s.-::_:jl Ill:":r _m“""“u Basirointeatinal
unes, nephritic syndrome snd chronic
n-_jn:ul failure [(Abubalar, 2013)  Hyper
bilirubinaemin could further decrease the
albumin I"""d'nﬂ: eapacity of adelic drgpy
(Baggot, 2041; The  protein
concentretivng of  the treated  proups
‘.m":"l'.hfllhl"l'rr.llla rifaircy ) were fuwar (han
the pontrol groups Tlis was Aol Lerprisig
sinee some pesticides arg Enawn o
interfere with prodgin  symticis Ceuzulks,
L% 77) Raj and Ssthynewan {987 sogcaed
a decreise i protemn  sontedit of  fsh
pxposed 1o safe dowe of s mercurial
fungcide Bittcnesuwr: ef a@f {3003 )and
Chen ef . (2003) repored decreass b
serum  probeis  En blood  ehermartre of
heatthy, neghrocaiainesis  affecied  and
azone-treated &3 aulodsusin a recirculating
tysterm. The same ressits were reported by
aMourad ef al (1999 on THgpie 20h
exposed o organochloris lindane ([0 and
20 pgl-'y Saganuwan (2008BF reperisd
hypopratsinasmia in T'-':'gn:-rm.r!_mnlnwr-[__l:;qa
cxposed 1o cefiripwone. The resit |_-._::|.a'.g1'|1.
be moribuled 1o reduced protedn in fish
body dus fo desressed Hetebolis activin
& bho=Haopak er al., LQQD’;,I The decressc in
proein . content _!u‘E'.ELI'd_.l an  IACrelseE Lo
protealytic actjvity £nd possible wtilizanon
of its products Franenbolic purposs The
feil 'in peo lovel durng sxposurs My
be due To increwsed cambolism and
decraased ansbolism of proteinz. Decresse
in protein content under fomisily Gtreas has
alresdy being repeeted (James o6 2 1855
Wargrajan, 1983 Khere and Sangh, 2002)
AST., ALT and ALP are the most sansillve
biomarkers emploved in the dlagnoss of
hepuatic damage |becmuse thex aE
crtopieamnie ln namers sad ars relsased ino
fhe ceEreu lazhoun foloed ) afrer celluler
damage (Leelanvinonthan ans  Amal

OTHE T

-'. LT

P e | ope i - 321 3018

2005 ; and MMovne (2002 The reiilts show
a nipgnificant moreuse in the ©on et Ernlicms
Gf Aspartato e e dSroesd {AST mnsd
alamiine aminn ransferase CALT) Tt G,
as well ms thal  ad  wlkaline: wnd eS|
ImEFEmyE WikL If

phosphaiase (=0 G55 This
. hriatemsen

pErecThent wisth e LR ) ]
g af {19 T7d) wha ropglrisd ah INCrease |

Log rdFy-

n]

iha Betivwity i ALT n o sdult brck
skposed 16 & mixiure of amltn . of kheoas;
sl Siendlariy, the s=tiveiss Wl poed mrid
alkaiimne phtiRiathses moroased L o
sdedowr Amnotransferases &fs S ELTHEnt
sy they Conver] ki seidé inbte petoEsie
and ||.-\;r4:-|:.r_-ra:€ hem  arts TLA =yl
Heoih AST ard AET levsly inorcaied 0 the
emposed il suEggesling s <
woing poids reisssed by the mrotesipiis
intes Betomcids Jur energy prodofiion. Ths
imerepces in sctiviies of Aspermois &mWES
irenafernsa (AST) end Alenine  amins
tricrsTerase [ALTH agrees with the findiogs
af “emekck [(I%88B) and W -
whe repored & aimaler change
i Tfisk followiihg EXPOIard

sulpheie solution S il
levels wf lyscsomal hydrsismw
poad and e L LA
Indicative of Zegeneration ol
&nd  rupture. S e LS EOEOmE
ACFE mad ALP sogpeils f

lvmaenmal mobilization acd 21

due  to  toxrcast Dok IGITN Ceiim afF =
00T Seirs and Sherma (D284 recorded
slavated @etivitdes of aoid end alkslice
plhospharsce pnd  ather ELINmER T L=
hiood of TiLk 3
suggested that (5656 SHANgEs ==r=-=o
hépmis dasmegs or  dyifungiion Th
incremse in mlRsline &nd acid phosphatases
may &ffest boane minaralizaticn Jes 8 =
(Z0L4 reported insrease (o ssrum asparists
irsiporEnsferasy . Koresn roos fisn
1ohife i) A PeoeSa s

=wpos = HEsl: i

T F X

#
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Effecss af &, F-INchirovind Dimetipt Phogphare (DDVI gn Dlochemical Parameers of Dreachramit

Nilsticus (Trewavas, 1983) wnder Laboratory Condinlons

cypermethrin.  The inerease m  serum

aspariafe aninotransferase was anributed
0 the process of either deamination or
tansuuinaion due to the effect of the
toxicant. The increase in aspariale wd
alanine  aminotransfersse i the
experimental fish revealed that the toxicant
has an effect on the parenchymatous tissue
and skeletal musculnture which probably
might disturh the permeability amd
mtegrity of cell organells a5 supporied by
Adamu and [loba (2008). Yakubu er af
(2005) reported  significant  ingrease
(p<DiF) i SETLm nspartate
aminotransferzse in vats exposed to Khaya
sevepalonsi during | 8-days exposure
periad. This is also reported by Murray, &f
alizoom, but  in centadictery 10
Sagdnuwin (20046a) who reparied decrease
i alkaline and acid phosphanscs and
affirmed  their  contribubon L TVTET
mineralization especially in young animals
between 6.8  months oldLaclate
dehydrogenase activity decreased i afl the
exposed fish, Decrease in LDH Is.ug'ﬁals
adecsease in the incorporation §f lagtate
o TCA cyele. Lactale ﬂ&yﬁ:ﬁgtnm
catalyses the conversion of pyruvic acid to
lactic acid in aerobic condickon: thus, acts
a5 an indicater of heppiobiliry iliseass.
The activity of igl:'mc dehydrogenase in
the test fish spécis exposed to varks

mcﬁm@inf the toxicant revealed
sigaificants,  decrease in lactad

debydrogenase  with  increase i
concentrstions. Rashatwar and  llyas
{1983) reported significant decrease in
lictate dehydrogenase sctivity in fresh
water fish Nemachelius denioni exposed
ta sublethal concentrations of Basalin. The

“decreased - acoivity of LDH  (Lactate

dehydrogenase) could possibly indicate
early hepatic damage (Saganuwan, 20060).
Sastry and Sharma (1980) stated Lhat the

decrcase in the activity of the enzyme muLy
be due to cither enzyme inhibiticn or
decrensed synthesis of the enEymie. Ihe
reduced luclate dehydrogenase might have
gecurred  due to the  stress inducedd
incrense in the rate of glyeolysis This. did
the result of Christensen ¢f

(FTE]! ngreg with
erease i the

al, (1972) who reported an in
activiey of LDH in adul brook trout
exposed to o mixture of salts of heavy
meinls,  Incrense in profoase petaviLy,
decrease in protein level.and increasc n
aming acid levels supges degradation of
proteins. Increascd levels al AST and ALT
activities  indicate  the conversion of
liberated amino agids inte kelo acads for
EHETgy tion, Decrease i LDH
netivity csﬁ!_ﬂm organism’s adapiation
i ‘Eﬁﬁm " the  loxicant  foxieity
{éii}-:‘lpu:‘b.lﬂt:'ihwrli' et al,, 200d).

CONCLUSION
In his  study, olierations in [H S

biochemical parameters in the exposed fish
spocies were associated with the effect of
sub-lethal concentrations of DDVE.By this
context, the toxicant has w0 be taken into
moreconsideration a5 an environmental

contantinant.

RECOMMENDATION
The wse of 2, 3-dichlorovinyl dimethyl
phosphate (DDVP) by (ishermen should be
banned to save aquatic ecosyslem and
more studies recommended for furiher
evaluation of this toxicant.
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) Table 1-Biochemical parameters of O
kiloticus ex L
DOVP(Mean = D) posed w sublethal concentrations of
Concentration|mg/L)
i) oo Control 0.12 0.15 0.19 025
!.nul protein (mpg L 47.9:0371 B30T M IS0IF 92002 40.6:017
]
fu_!.hum'm (mgdL: ) 24550358 1002069  18.2:0.64° [762022° 1652037
T;l‘;:lmjf-mgdm 1972047 16780555 1632032° 1572039 15012034
A 45025 54%028° 628007 68003 T9x050
ALT () 16:026° 4640280 50008 63005 720l
ALE Gpl ) 3232020 250:028 2628025 276027 31.2:0.20°
ACPOLLY) £ ) 22" 5040170 56018 65H020°  T4e00T
LDH(RL ) 86 7x0 33 76.05020°  £5.440.23° BR{e0.1S°  49.920.69

"-ﬂlr-am of parameters with the same Supérseript along the rows are; “'}*Elﬂﬂﬁ‘rmu"

differental p.>0.05,

AST — Aspartte amino transferase; ALP ~ Alanine phosphatase; ALP- Alkaline phosphatase
+ ALP Acid phosphutase; LDH = Lacute dehydrogenase.

Tuble 7. Biochemical paramsters of O, niloticus, 81 the various

sublethal cancertrasions of DDVE {Mean £ SE}

" Duration of exposured Dhuys)

duration of exposure W

Purnneters i _I e % S
Total protein (mg L) 44 w24  15.440.26° 44,120 27"
Adpasin fgdL 21.1&L.56* |8,0x0.15" LE.420.26
Globulin (mgdL) 17,520 69" 16.40.25° 16.50.31°
! AST{L ") TR §.250.194 590,248
o ALTGml " Sl 24° 5 5+1.16" 5.120.18°
AL 25 720,33 6 50,17 2684021
ACBORLY e e 720,18 G0, 17"
LDl v 67.350.56° 67720, i 668202

e
.
1 8

nl P:"U ﬂr’
S

Aspariste uming transferase

AL Acid priosphatase, LDH - Lactate dehydrogenase.

-ALP = Alanine phosphatass;

Means of pe Lrameters with the same superssript plong the rows . are not significantly different

ALP- Alkaline phosphatnse
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