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The m m m t  I s  aorurtmtly expored to possible, 

heaards of poZlutim whloh l e  bv$table In presmt dray 

industriallaation end Rgriaultual pctictices with quarter 

m-zlllon of cheePicels produced amudly and several thausaada 

wed to control pesta in  kgricuXWral pmtlcerr. ilm and 

mimala atmd &mat ria of toxSaitJT rrrd Ohr tax ic i ty  rsngea 

f m  Wrt tern dirtwbmmrr of hacrortrefr to disease), 

~ ~ ~ g e n ~ a i i s  tmd fYnarlly death n q u l r h g  continuow 

~anLtorin& of  procPuctdan of chwlllfcrr3e used for ths aontrol 

of pes'br 

MalaMan was selected to rtudy the Bhort tom and 

bmg km effrob. Flrty Prole aooluzls of five wrsQka age 

grow wem r*wed ln deep litter ryl(tgP and dlivlded info 



gave gmupac E.oh -up uoassiahiftg of kpl bimbo Ths 

birdr in rpPUg 11 Wen f.d a a f h i m  50 Pdk8 
l l rcwq~ IIX w i t h  3100 bzwt* XV 1% mg/Q b**r 

Md ~poug V 200 m$/k@ bmvt. dafvr  bg* fSWB 1, 

fX and Iff were rauriflad after fhf- d q y ~  th. 

sxg.r-t to artudp tho rrhast f.1FPD effm-. The -8 

wuw aecrifiabd after srtrsltyiive dry8 in thr e ~ d ~ i a e n t  

to study thc lcm& tern e f f ea t s ,  L W  in 4-P t + ~ ~  

era memi.  w W y  body w e i g h t s ,  mortaliOy pa**-, 

w t o 1 0 & ~ d ,  b i o c h a e i l  irrrvsstAgation8 md Matopatho- 

lo&cal crhengea vuu rrsulrl.4 out. 

The birds in grauy IV end V shawcnd nervous symptoms, 

reduced feed intake, pale 0- awl 6 t w t d  dying from 

the 1st w e e k  and hame these two iQparpr w e n  kminated 

fram the eqpe-t at the md of bmntynix days, 

Ilse birds  fn  group li fed at 90 m d k g  b.wt. ovar a 

p d u d  of tlxLr*t;ythxwo days oarisused urctlatkion rmmg 

from J36.W mg t o  820.50 rtg suad tile b i W  ~za;Lntalnwl over 

o period sf sevanty f i v e  a y e  -suntab WaUrion reul-8 

f m  2,819.25 rag 3,322r5Q n& 

nb. birda fn group Li mdataOnsd f o r  wxirtyf;lhMrrr 

days and 8wentyfive dQY0 sbud an incratased body weight, 

but the pEdln ip wei&ts waa not pmportiunal k, that of 

the wntrol  group, In m%ral there was a rechictiah in 



(P 4 0.051, h w o g ~ b b  (PL. 0.05) .16 total 0-t 

(P 0.01) m l y ,  & binla adnteinrd fir sevoty five daya 

in sbdition to these G&Eageb rn htrnwB@ in total mc oomf 

(P<0.05) ,  h r t a a x ~ m o  oamt ( P C  0.01) e decre~ir in 

lympbcytio wurt (P ( 0.05) and m inoreme irr rosiaophillfe 

u m t  (P ( 0.01) wm obsemctd \afiePI corngarad w i t h  cantrol 

 up. The seMp @teeric pyruvic Wemaam8 a d  oholhclcl. 

r b w s  activity war, nut affected In birdas fd w i t h  bxin 

for th i r ty three  dibya harmer, in birds maintained for 

sevmty flve wa of toxin a si@ficmt (P (0.01) hcrrara 

in act ivi ty md a signiflcmt (P ( 0.01) decrraee in 

cholhestcarm6 activity warr aot;ic& 

The histolo$lcal chmiyes famd In 8iiffmt O ~ @ W  

Ln bird. of ( p u p  1x1 aalat.lnt~d for thirtythns deys wm, 

e i l l p j b t  congwtion md slPld degenerative chkvlgea ia the 

hepatic cells. The kidney8 wem slightly congested 

lasbociated w i t h  intsrstltial hmorrho~e~ and dle.gmasmtiwb 

c b g e s  in the tubular epithelium, Ths interatin@ presmtd 

a picture of hypexple~s5.r o f  laminar epithelium w i t h  

increased goblet cells, Thr changes in the sme orgmer 

wale prsPDinmt in birds  maintbeb on eanrcmtyfiva day& 

In adclition to t h b  mild dcagenerativcr~ chmgtw in aemhifercwe 

tubul~s aid spamatogaolid cells of the terath were 

nOtLcd* 



Tlu birdr tn % f ~ u 9  IXI w a r e  $04 with u l l n W a n  

100 rg;F;g b o ~ t  Wly i j o ~  thlrtythr# dryr Q- WW 

folds m w  hrw 1,033 tro 2,599 md: * a* 
mtbtfilln@d over r period QO asvmlt;y i i r ~  dpyo fmmaed 

wt. Cow rm-6 (1; nppleQ64 108 W 5,336r % we 

W&y body wai&ta Bid mat shuw any docreeae in 

birds naLntained for thirtythree days, however blrdrr 

naaintaEsred over a period of s~ventySlve days rrrhOldrrrc9 

signiflccnt (P  <0.01) decrsasls ta their weekly body 

weights fmm sixth weak mwauds* 

count8 In j p u p  111 were g l m L b r  to that 02 bim& in 

gmqp 134 wheread the bt@rophllic apnd eosinophllic count 

w a s  significantly (k ( 0~01) IncreaswJ lymphooytic count 

(P(0.01) s1a;niiicmtl.y dwreanc In birds malnta;ined on 

toxin for thirtythree days* The pCV, hoeno@obh And t o ta l  

:&i: c m t n  in group 1x1, were slmil;.s to PJmt of a m p  I1 

m d  the total. .i&C haterophlllc and ms9nophiTic counts vmre 

caomts, mcmacyti~ md baaophilie c a m t s  warn siegttflo8~~tly 

jr <oeol) dmmmacl In birds maintained bn toxin for 

sev~llnty five dleya, The serum & u W c  pynwic trra~s-me 

ac t iv i ty  was %ncrowsd ( t' 4.0.01) and W a  ahollrlestrrasa, 

a ~ u v f  t y  was  dscMPateed ( f' < 0.01) in birdrr maintained cm 



Tho Nr@patMlogioal chmm uMoh w o r e  obawwl 

in @wp 11 bird6 wm wrl l  arhrePlered in groug 1x1; birdr 

mhtalned ior -me -a md awmty a v o  day8 of 

tom f a ,  The crhmgoa lnuluded tho dirbrtion of 

Urer lobular pattern tullowed by pmUiaration of 

ametwhyad o w ,  leading k, fonr m at-t for ewly 

uin%oreia. The kldneyu &owed crxtauiva daganemtlve 

e h g w  llke oloudy sordUlng end vaauolation of  We tubular 

epithdlw and gmlifcaratlon of glas(lnrla sndottuliuia, 

The inteatine$ &ow& inflmafosy chaap8 sxtardtng upto 

mibmcosa. The teatiailear chaniqes included well advanced 

degmrrattve ohmgas h ssehlfelimra tubule$ Md absmoe 

of epenaato@al oQUs and spmm0t@gcllos2rr 

Thw the adrrpinistrs?ttiaa of a h i w r  dose of 1QO &kg 

b,wt, over a period of srawaaty flte day# wm proved ta be 

cbf lni tdy toxio than th&t of' 50 mg/kg b,wt. over a pried 

of rowmty f i v e  day8 bmd orr harurtalagical bliochemlcerl 

values and alw &bt0@8fh610@a J &mag@@. 

The bIrOrr &I m p  ZV were f d  with malathion 

150 m d g  b e d ,  daily rshflts %a birUa in g ~ w g  V were fed 

w i t h  toxin 200 mdkg b.wte The bird. B m p  I V  md V 

c ~ ~ ~ o ~ e t d  tlie t o t &  to& -18 489-2,010 and 

W-2,L40 mq rsaplrrcltively cEuritlg the period of twaw 6ix 

day8 in the exparlment. 



qpino~t ( ~ j 0 . 0 1 )  n ~ l o t m  h W ~ W Y  body wrigha 

WEUI eblUPV1)16 at fhl) tfSL0 ~f UllAlg iS1 behrslen the group I V  

sad V agrinrt X b I& Tha KV, haea~oglobtn 

etd rwC mb ~ W O  00- sad ~ h 0 ~ 0 8 k r e r 4  

ro t iv i ty  wu rl&LioaUy (P40.01) drcnued md the Dtpl 

wlX ;  coMt & k m N  oPunt, OOrlrrrophSllo omt iQJT 

act lvi ty  vu eigUfiawtly (P40,Ol) kr~lFWd in ~ u p  IV 

and V sroaapared w i t h  grcup I to PIT, 

The histopatbologicd &irn&os ~ 0 t i ~ ~  fn l i v e r  of 

p u p  Ilr' b i r b  W ~ X V ,  ~ x t m i ~ i v ~  h&mMm888, cangostion, 

digtortian o f  hepatic cords, a d  multi$le Liver c e l l  

nwAsfs, Tie kidrrcyb siiowsd csxtmwlvs irntsrstitfal hailamo(. 

~*r:~,kea,,, incmiulied ea l lu lu i ty  o f  @ o m e U  snd e x ~ a i v e  

d~*wei*~tivch ~hmm of YIO Wbulm 1 ~ i ~ ~ 1 i ~ ~  The 

h h s t i t ~ d  claaqefa Jricludg eratbttuive sXou&Ang o f  tht+ 

mucosa tad nwmsis ~XtBtl-g ugk, auwutEirrts, moo89tr The( 

e~kfflusiliuarr Lbhg  tb ~ i f o m u  t@julglp a w e d  pykSlosia 

anti k w y o a e x i s  of th mcPd md &a drcinee of bopennatol. 

g d a l  oella and rpemabmoa ThruMo dwnge4a were ansch tnom 

sevawr Fa dgwg birds, kaedi  on thterra fhdflngs it tern 

be a~olutlwi that S W U g  o f  aPalert;lnion 1% mdkg b,wt and 

200 ~ d k g  b,wt ram pmvDd to ba b x i c  w i t h i n  tw.ltyslx Pays 



CHAPTER - I 
MTRUWCTfW 

Yeatiaidma ham brought tawwibauo baaf l t r  Q 

a a k l n d  by i n c ~ ~ a g  d o ~ d  md flb- pmchrcti-. It 

protmta ompa fmm dama@n& pmt8 md weod8. Reamit 

surveys by Food aud AgFicultural OrgCPllsatfons of  tha 

United Natianr ocmflnasd the r twt lhg l  f a o t  mt uwr 
today more than crrs third of the potantlal muuel world 

hanteat is destroyed by w&, plsnt biaeasss, peat8 md 

inrswts. Tho ;Nnrmclsl l o r e  In 1973 rprs estimated to bo 

one bill ion dallam~. Acretording to peetlcrido Aerooiatlaa 

of  India the annual s~rtioratsd loss Qle to per- lall. 

other disearsn was iound to b~ i&,%loO/- cmnr; (Shadcar, 

19e3). 

Pestioidra oonsumptim in  I n d l ~  bas regidly 

inoreeallbd during the p a t  thrcn decade8 and the, arrtual 

oareunrption during 19W-431 waa eatinreitmi to be labout 

80,000 tanerr  astr try, 1983). P e r f i o l d u  are moat effe- 

otive agabxst a Wide vemlety o f  A g r i c u l t u r a l  md aipacrl 

gesta. Use of geetiaides %.a inevitable mvjaa to the 

incmmiae damages caused by the inssot pest6 to tho 

&wiculturel. crop8 &o aahlrvs oonsist.nt high yield. 

and Ng;h food tpality, 

The gmblaan of Food istuff pollution by the uee o f  

pesticides is the most talked ccmtrovexwy. Infect it i 8  

me of the most seriouar problmr of the preernt era. As 



lmg a8 pmrtleide8 .n wad ta aBamt6 ruf$ialat to 

ioontrol the pest ~ C ~ I I P U ,  maJorlW of the exirtlng 

pe8tlddrr haw no atvwwr of foet  on man, miml Or 

e n v ~ t .  Th, invertfgationr of Food and dnsg Athain& 

stration, U,S,A, rhowsd that tha levolt 02 ~mrridues of 

oomo gacltieldes in all kinds of Bod were very law and 

do not a w e  any hazard to hrnan health. In emsaim 

dosesl they nay prove hamfbl. Ingudiolau ura o f  psstlcidaa 

by ine~crrisncad hanb har mmrlted in rome hazards, 

heel- problaru and above all tha most aerioue mvi~oair 

m e n t a l  pollution, Synthetic orgpvrla pesUcidur en, 

powerful pollutants, They have many b i b  effwtar who 

rQlemetd i n t o  the mvironmemt. They possesrs a high 

de-e of f o J o i t y  with mgtwda to ulld life and himem 

bQinga (Jab-, 1964) 

Broadly geetiaidas aan be clerrolfied into three 

group8 vlz., 1. Chlorinated hydrooarborne, 2. Or@=- 

~ ~ O S ~ ~ O X U S  - and 30 C ~ ~ r ~ a t @ # .  OZ'wworfn. 

pesticidarr am hi- stable in W (~~VhWXwmnt. Thry 

are trmmitted iZloln oontasclnated roil to water ePrd 

g;;Lenot;s, They amrnilate and ara mtabsd in body fst 

of aniraala mid are t m m f a r r d  to nailk in lercrtathb 

animals. 1)1%P, BHC, Undane and other6 berlonghg to 

this gtoup arc, We wfdely wed inrreeticidaa and there 

la midawcl that detectable meidues will be grerrat 



mostly used for their relcbotive a d  Ngtr toxiaiw, The 

oompounds under difiemt trade name8 ars introduard in 

For the preaent study malathion ie selected, bmaur8 i t  

is widsly ueed in Agricultural operations for per* 

control, khlatlzlLart is swoerafUly wed ag variowr agrl.. 

oultural crops, ornmatal plants, &alp and stored 

that  mahathion daee not leave any r a s i h e  on pains or 

crops and even if realdue is pmssnt it i a  naPa toxic to 

living organisms ( ~ ~ ~ Q L D w ,  1960). Wowaver, it was 

found that @praying of g r a b 8  ead agriaultural cropa, 

1t;avea Borne realdues of toxin. 1'Nr rssidual toxin war 

very law in quantity but when this to* wab con& 

c~ntimraroly by the l lving orgmiams, it may produue 

amUat4ve effect an Uviag sryatsm. lidace, it 18 fdt 

that the evaluation of tox l~ i ty  of  malathion is quiet 

e s ~ e r ~ t i r r l  in urdn whrn thsy o c r a w u y  OonmuPs 

rreaidual pad@ BPsw over abrt and lung parlobs, 



Rrri.w of Utwatu?s .hauod thPt vary l ittle 

lnfbmtion la available an ha.utO;bglcal, bAmhrPlioal 

nd RiafopathologiorS changu in aouta mad ahwnAa 

poi.oin& of rrllathlm ia birds. Tharefore tht@ shady 

was carried out to dat.nrrine th8 eifeotrr of malathion 

m body w J g b t  g&m, ha.matolog&oal, bioobrriaal (sWT 

and uholheatrarre) and hiatopatholoSfoa1 ahmgcrr at 

highar and lower boaa&m la pariltzy. 



CHAPTER - XI 
UVIliY OF L I T M U  

clard Shatfer (1955) mport;.d *at thorn wm no 

deaths and ahioknr, sppsand norPPd aikr cmm\tmbng feed 

0 0 n ~ g ~  lllalathlan 8 200 and ulOd pgm iDr tea wcrrkr, 

They reported that at  5000 m>n 1- (4%) pg/kg/da~) th. 

cshtckas; r h o w e d  definite oigpr of toxlxity ruch M n t h  

ation of growth slow feather dwmlcvplrat, nofi drppping., 

wealme- o f  legp and peraly8ia. 

Peter & 1J1. (I%&) atudlad tho tordcr effrrcrta of 

g ~ t t i i ~ ~ ~  by b~arpo1~1ting grrthiaa In cU& atarkr feed at  

level8 r a ~ g i a g  fm 9.5 ppm tO 2.177 PW, fd t~ daSr old 

Chi(3lcs 1.00orbed a decm-e in uel.ght t; at 506 pm level 

w i u l i n  a week and tha d . o m a ~  in wsight $sin becreme 

pmgmseivcrly more srv.lr, as the ooncrntratian of 

W a 8  incm88.d. 

Udm and NirhirPPlra (1963) found that mice fed w i t h  

40 P E # ~  of d t h f o n  had hlgher welght fgLLP thCPIl #a 

urmtmlo. The averwe weight $sin wrne 294 gws in mioa 

for a parloci of Ill days as a@dnst the group fed w i t h  

n o d  diet. 

mo.lkELb3d ~ f i  a. (1%4) ha- &LO= that U R ~ O  100 ppm 

malatidon in the diet o f  chickens did not affect thkb lporrvth 

rate eJld food cranvereion asld ugto 13 ppm in feed did not 

affract the hatohabiUty of e m .  



Ifi (1966) a W d  W e f f ~ t  o f  f w  

di f famt  1enU of Rolithia~ ia 1Pb V~ZI 500, 2%). 125, 

63 md 32 ppm md found that rafr fd w i t h  S00 ppll of 

aumithioa o l y  rhowed a m f i c r n t  dupre.sim of pQwth 

rate rhaz ooaparod t o  rats in o ~ u s  

Foster (1968) rep8rf;ed that lng8~Uan o f  pondered 

skyrdard labomtory ration oontsinfng IWT OF mralatbim 

a t  TDO end W p p a ~  l ev r l r  fir 42 day8 mu n8ith.r tosde 

t o  mtrr mr did it offmi: ao weight ont-n,. 

Fkttt.14 * 43,. (1969) bhared #@t -a== - 
fad at 1000 ppm 1edl bO one d.y old  wok^ was aafe and 

nan %0acte. Fa- 2,500 ppn level resulted Ln tlmmed 

gamJth rete with Uttls, lp0rtaLity aozd fHdiag a$ 5,000 ppr 

level resulted in a~orteZity ia dery old obicP3ra w l W  19 days, 

Purudnofhclm (1975) ditudled the toria rffmta o f  

feedin8 rumithim a t  a dose lev- of 10, 100, &OOO 

gOOO ppla for 28, 14, end r0 dayrs in ohioks, The ekrdisl  

have shorn fhat day old Wok5  ahowcad no adverre effmto 

upto LO ppe. A t  100 ppm lev& lehieks &@wed a uieplif'iosnt 

d e c l ~ ~ e  in W d @ t  &Xi rPld $.ad Q-MOAe 

b.CoUYetar df; (1974) carried out mute sad 

lmg tern oral toxicity studlea of chlorpyrifoo ia Qga 

and r&tB* They have found *at 0.1 and 0003 mg chlorpylFif96 

por kdday f.6 in diet for 2 yews produced no siglnifiamt 



ohaog* ia body wrigsb a&d fwd inteko. Gvrr miaall 

recalving 3.0 PQflcg/-, did not ehow aprry @fiat o w  

then morsible rbgzuaioa o f  obalinerbrarre ecrtivity, 

R.bdy (1975) nporkd rulu0.d body w c i @ t  Painn in 

~WVQI r.d w i t h  1, 2 md 4 &kg body wrri@t r k n ' l ~  

22 -8. 

Uppd a d  S i n @  (1Wi l )  krvsrtigatad We toado 

effect. of various levalo of IPP1athioa (500, 1000, 2930 

md ppa mixrlrd la feed) fad to lwal e+malru$ o f  whlta 

leghorn ohickr ior fwr weak@. Th4 rerzrlta &OW 

that a level of 900 pyas in feed WI cot la ld~ed safe to 

ohfokrr w1t;bout affecting tW.r p w t 3 1  em8 a croncontrrr, 

tion of 2,400 md 5.000 gpm bwrs iauad tlo bsb highly toxio 

and lethal w i t h i n  a w m k ~ r  t ine of fecllwlfng, 

ircwrmey J& 83, (1982) tested arpreow suayemrionai 

of malathion, stirofis, ram sprd carbaryl fbnuuloM.onrr 

aa dips for control of northern fowl aft@, Qxnithonyssw 

s y l v i a r w  in  c ~ e d  w h i t e  l e e  hann, Mo eignli'icant 

okmge la plrrcrat ben &ay egg pr~dluctiosl, f e d  conaunp- 

t ion  and body M & t a  wes observed. 

rjrivaatrnta 6 a, (1960) invsstigatd the effwto 

of f a g  UUT, LxHC, dieldrin wd melathLon in oklckr. 



Tbar, waa ri(griiicmt dmr8-e in ham@obin  lad wytWwy4a 

amkat, rrhiah ma rrofi@ad m flm day of f W g  thaee 

isaseotiaidu. 

W r l d  d; J. (3969) Fcrpo;r*kB that f-8 of 20, 

100, rad 1800 ppm of malathion to cW&er for 20 day@ did 

not preducr my ri@lfbmt Wmge in h a ~ g l o u  wrlumr 

Earl & 1J. (1971) fmvustigatc8d the toxioity effwb 

of diazfnoolr a t  &see of 0, 2.5, 5.0, 10 8~ld 20 mg kS/daY 

 ad 0, 2.25, 2.5. 5.0 dDld 10 m & b J d ~  ~.bs~8(2ave1~ fir 

8 ~lplths fn dogs cwd whs. No markad chmgae warn hothcred 

fn hecmroglobh v a l u ~ ,  total erythrocyter atlld total 

lrucwyte, comb, 

kll .o  eond Torbet (1972) mordsd  wylhrocytopda ,  

1~ucocytoAio and d8a1yasaI packed crdl volume fn  paay 

foalre d o h  onm anutely intoxicated orally with &ell 

JL 15803 (m a r ~ l p b O m 8  antbslmmtiol. 

QIpta srad Paul (1972) studied We affecta of feeding 

0.W (8GO pm) SAd O+;16,1. (PIi00 p ~ )  dathim ~ m y e d  

icwd t;o chfolr;au for one urcrnth can haeaaatologlcal parsmetem. 

Thafy L v e  nportsd that them uarc no dgnificent change in 



WBC w)tPt, p ~ w l  a d l  P D ~ U ~ ,  oryauwyto 6-atj.m 

rate ead blood clott ing tho. 

Hothl llld Kwafrra (1972) obrclwed claa-8 in 

barrwfiobin, .rythrwytqSaaia, lrwoooy%ori6 aad dmmare 

in p W e U  col l  troluae in kuffalo odtnr fod w i t h  raa2a.fhion 

and aldrln. 

k .CoUstar  Jbi a, (1974) studied the mute md 

lcng krlrm toxie effrcts of orally administered ohlorpyriios 

in clogs and ~ t a  arrd found that 0.1 mdl 0.03 .rig 

ahlorpyrifos/k&/dqy fed for 2 yeam ycoduoed no alwft. 
cant change lm bow weightas, feed intake ead haariatologioal 

values. 

Vardlewrdl (1914) recorded erythnroytoyamla, 

f i y p h ~ e m o g l o b ~ a ,  &urnas& pack& oell voJ.ullle, 

1eucocytos.i~ and slight moelaratd erythroaytcla sllhlnrar- 

tation ratcr in m~bacsutcs malaMan and sumithion pmiaanA1345 

in buffalo ccalv~.  

ti.ady ( 1 ~ 5 )  obrcrll77ad that Pudminirtmtion of 1, 2 

and 4 mfJ/k~ JrcSu l,n tnrffalo calves for 21 day8 rewoalsd 



that then wsr no r%atirtimQ.ly dmic~nt rralmme effoat 

on W t a l  nd blood CWU eount, t o ta l  mtr blood c e l l  

count, paaked a e l l  volume Qad md wll f-Qf. 

Qlpta and P a u l  (19'77) inveatig8kB the -2dc 

effwta of fccrding uuY.a.thioa a t  W.66 ppm tn buffalo 

a a X m  for aB days. They found that a t  Chir, level of 

t o x u  Itemling rsrulted in 4.oree6rb &aaloglobin craac- 

tration, docreare in p w k d  a o l l  wlme, rrythr~oytopaoir 

but no significant chenge in lucocyk wwt. 

Qupta Qead PQil (1978) nportsd that the effwt o f  

fwdlng 0.5 mg/kg/day mlaW.an for aae y a w  in buffdo 

cerlves ndtd in dBCr8~~ed hCLIP)oaoblR verlue~, p(BCIOLwl 

CeU. ~ l t ~ l b  end 8 m ~ Y t ( b  OO\OD~. 

ilupta and Y a o r l  (1978) shawsd %at the arffamt of 

malathion sprayed a t  0.536, 1.0 and 5.0% Ift krifalo calve8 

for a8 days did not produss eng siiprrifir~ant change in 

gackal oaU volume erythrocyte count end 1aucoay-b aount. 

but 1.0% cind 5.096 levlLa groduccsd a ai-fioeklt d.e-o 

ln hararro&obin carcenmfinn. 

Oolbr pt lJII (1978) npoFkd tbat by fed in& 

paraMan rmd artby1 oarbaryl either &me or to&ethar in 

vrrrioua eornbinatiwrs in rats did not &ow m y  si@ificeslt 

ohen@ hrVRLIlJl@bh V ~ U B B ,  a d  ~ a C a  c ~ U  YDI~UQ.. 



~ w o w ~ r a  A+ (awe) @hm.d r r d i u ~ t i o ~  in KV 

end hauwglobia valuer in bh- e ~ s t . m d  a r ingle oxwl 

dore o f  100 agfLI &mafor d l m t l y  into fhr, mmm of 

Jlnp* 

1Vlitx-a Jf JII;L. (1978) 8howad that d v a a  intoxicrated 

w i t h  aingle ora3. dose of LBO ndkg o i  metxmyrtox cU+d 

ahowing typ ica l  ~ymptoma o f  musolerrlnio md niootirri~ #Wm. 

Thrmwep, p m ~ ~  saUvation,llsorymetian md rarpiratory 

rate lncrsslssd i n i t t a l l y  followed by respiratory d l s t n r r ,  

dyspree bmdycwdla md dscna8.d pulse rate, mN& th. 

hmntologfcol  picture rmmined losohrusgdl. 

siczek (1980) reported r reduotion in hd!mIQ~$lObin 

value8 arnd pa&& ooll MZW in rats when ad8lnbkrr(l 

orally a single drDsla of takilorfmvinphor at  the rate o f  

0.5 body (b 50).  

U-dov & a. (1981) observstd desoreme in rcrd 

c e l l  count in a t e  toxicity of etkuphna in rabbi*, 

Chaadra & a. (1981) obrersd docFI8.e ln glsrpun 

cholineskr~lra activity and erytbmeyta muat in are year 

018. f o w l 8  by featdin& malathion @ 600 mg/kg b.wt4 

h t w o  (1983) m ~ o r t e d  l ~ o c y t i o  chaagea W r e  

lyiapbopsmla, bsfrroghilia, cwsiawghiU.a in phcbmsmts 

fo l lowing wut4B toxicity of craxiwpho~. 



QuOk #$ (1985) obsumd that f8ading oi nltmfm 

a8 a drrsch to boriar u&ou at a doawe of 0.25 niL, O I S  m l  

1.5 ml/kg b a d .  drwJoped WAC 8 ~ W 0 1 8 r  Thg harr~atolngicrl 

data bdicated that nStraf9 Wxioity pfoduord lrucooytoair 

amciatad w i t h  nutmphiUa od ~ o m ~ l ? ~ ~ g  

lYWh@o*pha~a. 

blamU and Lahiri  (3,985) carFicHS out a ~ ~ i r n - k l  

f-g of fcmitmt;Nern in U u a  Hock pig~wlls fir mom thPr 

2 weeks. They have obrperred mat Z d t r o t h l Q n  p0is-g 

had csarsod p r o ~ r i v e  roQlcUaen in totral iUC -t, 

hMKtoglobln oonknt, bR, hamatoorlt md near ao-u' 

hearoglobin cmncatration follo\J.d by mbmqumt ~ C Z W ~ I I  

of t o t a l  WW oouat. ~ ~ e r d  hekmphllia, m8inopWSia 

togattrsr w i t h  lymphQplmia, ~wnoaybpcaiaa, baoopaDia and 

p u s  usUular diartwtian of hetemphll~r md aoafnophll.8 

!dam n~tbd* 

Wright & a. (I*) nportrxl an olevatton in serum 

trearssvPinars act ivi ty Ln Cattle p o i m e d  w i t $  oaum-8. 

1.~~1 & a. (19'71) investigated t h o  toxicity effecfa 

of dlazinasn. a t  a &$we of 0, 2.5, 5.0, 10 an8 20 mg/kg/day 

ma 0, 1.23, 2.3, 5.0 and 10 ag/kg/dqy for 8 in 



Eiicohrel (1974) mpoM that feeding of diet8 

o o a r u g  Iplrb.d levels o f  urn, plychlorlnerted biopharnyl, 

malethim and sumuric crhlaride ta areile quaib for l2 werJtr 

resulted in ai@ltica~lt facrreure la emiao t rans fe~e  

act ivi ty  n P m  and waak Qnwardl. 

becrnrse in serum glukmiu pyfuvio t r m a W e a r  w a 8  

notlcsad in oral admblstratiorn of fmchlorophoa (0.3 - l. pgm) 

hrpa~hlor (1 ppar) to erhickr for 4-8 wecob (WaniouLlur 

Cloustafa and EbSherlf (19%) obaerved a decroarse 

in sWT activity when neCplvon wab W i s t e m d  0-y fo 

shuep a t  a dosaga of 150 and ;EDO mdkg b,wt. 

Uppd and Abmad (lm) carried out aciuts and sub, 

aouta -xicity studim of meilst;Nm at dose levels of 100, 

50 end 20 mg/kg bow& ia 12  buffalo calves. An ;increase 

in 8- t-.~m was 8- the @WUp6. Ths 

lnareaar in rema tmmsslainaee levadr waw learn marked w i t h  

the close of 50 a&c6 b o d .  than with 100 a& per kg bout. 



nJut J. (1977) iava8tif~eted the SQM' activity 

in oral  bOxtaity of biRO.811 IR ealvaa at  a dosage o f  4 Piad 

8 .gt/lrg/d.jr fw d m .  MO .i@fY.oant @harage in S(;MC 

activity w a r  drtmw. 

A Uoonua in SWT i b 1 l o w ~  adrainistmtion of 

m & x  1 mdkg orally t o  c U a b  fbr 28 day8 wm observed 

by hnioulea & a, (1978). 

Uupte tand Y d  (1971) favectlgtatacl that edmlnlatw 

tion .of malathion at a cPos-r of 200, &C, 600 a;nd 

800 ml;/k& b e d .  d@8i birds, ZW8UlttaU w i d  W U v b  

tion of plarrraa and ABC OhOUaearterms activity e~ld  th. 

Uegnss o f  inhibit ion warr relatad to the bee .  ~Vwdmm 

inhibition cammcl Au plasma epld W clholbratcsrare 1wd.a 

(50 a 67,b) mapactively &ria& 12-48 hrs. 

haru&otbm (1971) erarrfd out the investi&ationr 

of fredbg at a dosage 1- of 0,  10, We 

UXXI md 5000 gpl &a crhickrr for 28, 14 aard 10 days. Th. 

cruaatlative doaa of suaPitbicn in grougs fad with 1D p p ~  

and U3KI ppm for 4 w& had rfdoctively 4.prusr.d tho 

blood - 8 k r a ~ ~  ~t ivi* .  

srivaartawa ard Varasar (1971) observed tha t  PrbaCni- 

stration or' 50 n3, of 96 W a t h l a n  rarllsllnable l iquid in 



V g t d l t m ~ d l  P a u l  (1973) obrervad oholinaaterase 

inhibition in both blocrd and b- I @xfUiW of 

autpithim ln mloo. 

Uoheal (1974) rmporkd that male ootumfx quail8 

fed dietr uor~tainlag &mded lrvrls of WrT polWorinatrd 

bigbmyl, amlathiaz end mrunrrle crhlozlde for 12 weeks, 

rrhowod a deazwise in g l ~ m a  oholbecatsrebe actAvity, Tho 

4ecnaoe ware pmportionral to ths lag daee of the t~gceotivm 

Charla JLt A. (1m) observed !3% I n h i b i t l a  in 

ohollncsrtereuae activity in blood in a~cidsntarl out b& 

of nrelatbicm poiomking in Urds &e tr, an MeBve-t use 

of the lnarectloib tor th. m t m l  of cbctOparaait.sr 

Oupta eab Paul  (1977) ~wlred out eubacute toxicity 

stud5ee o f  raslauriaa h krffailo ca1v-e Thhy haw mpoM 

inNbitlon of aholinwtr~lse mtivity end the irmhfbitiwr 

w a s  Y ~ X W  m a r k e d  in RW: thm In plmtm. hf%er stuppin# 

the addaietration of  tatoxin the acttvity o f  eholitaesterass 

returncad to nonrel levdh both In plauuma and lW. 

Perry (lw) Bhowwt that intreparLtxurral iajection 

of POO md 150 alJkg b,wt. o f  MSath%m Lz mice produad 



.i6@Lficmt Wnucr in blocbd asd brain choUest.sesm 

arrctlvity. 

UppJ, rad Ahad (1417) e&.d out sboub end sub- 

acruta toxioity uhidier o f  eralathirrr ia buffalo aarure 

wute atudirr vith a 8-0 dose of 90 ~ n d  100 W k  b.rO. 

d t 8 d  in 38.7 and 2l.S drgrrc~aion oi blood choUacurtamBr, 

~ ~ ~ g s c t i v s l y .  A 6 r l i y  oral alse o f  20 W k g  b o d .  for 

a day8 oma.d 17.W hahib i t la  in blood ohlrUnerrterase 

activity. 

Gupta and k-1 (1978) e W s t c l  tihe efi ect of admini- 

akrrlng aaldtkim cis dermal apray for 4 weeke as mommmdrd 

(0.5 end W) a d  at hi- oclnoatration (B) an w i o w  

enzyme6 in Babriluo buba;lis spdou,  Ths h i a u  uonarrrtrm- 

tim of % ahowed lethal .ifeat sifter 2-3 e x p ~ s ~ .  Thr, 

ch@lhesteraae act ivi ty  la bath hW: a d  Ylaslnrr warr 

inhlbftad in all th. caaaatratioru. 

Vrrd;LerarBi end f a 1  (1979) studied the ernrta oral 

toxlcrity o f  E a s t l a w  in krifPk, calvm. They have oho#1 

ahat Wathiaa harr prodiucad greatar inhibit ioa of yliaauaa 

chcllnestefa~~a w t l v i t y  th601 rod blood ce l l  c1:ol~eeferass  

act iv i ty .  ThcP a x t a t  of either plasma or  red cell  

choUesteresjo inhZbiti~l WEU not ~ l a t e d  t o  thr qelpuo 

of Imxlcity. 

G i ' m n d r a  If;. (1981) ohwcl8 that m e  of the bxiu 

syaptaarol la rulafhian po1imAn.g ln one year old i ~ ~ l a  wm 
dmrrarrad &lama aholineskrcue setivity. 



Qupta a. (19BL) mport.d that f-6 of dnainglr 

m l n l m r l  10- Qse of  ralafhion Po buffalo a.lv.8 h m  

rvsulkd in rilp31aoart &psdsrrion o f  chollaesterrse 

activity i n  riW: md PUmm& 

P*ro\rat (15x33) obrenrwl that feeding of S os. mg/kgl/dey 

phooslet or imidar fir 7 deyls O P ~ J Y  in goats 

deorsasr blood oholineskras8 aativity. 

hoger (1935) studied the af fe~ta  of s p ~ f n g  a 

w r r  of 12 lba of  garathion wrrttablr ~ovdror  Ln 300 

in water in calves and femd.r laabrr. kebchiae an h u e ,  

lymph node8 and Wumughaut th. body was found in noampry. 

Aedeleff end k o o b a r t i  (1957) observed haanomhagea 

o f  various sizar on heart, Wgn, geotro i n t e s t i n a l  

tract of cattle Md ahmp fed w i t h  organosphosphoroue 

immatioidlb, 

bluffer and Bobrnst (1960) studied Nutopathological 

changes by feeding tat- at  4 ppm for 7-8 weeks in calves. 

1 4 0  erimificpnt Netopathological changes wem found in 

lwg, liver, heart, kidnay, test is,  adrmals, Antastine, 

geU. bladdsr, rpletm, panoreas and oesophalgw. 



Clovqlm$ end T m a n  (1961) atxldied We Notopatho;Lolly 

of  Bifielmt organa in m a  poisaring in r a k e  

Toxia drgnrretictn oit liver, roa l  tubular epith.llm rrnd 

&(taerr~tiar of @thellJ. e J . t  Urriag duo- md ~chl of 

exua%na glmda wan obrwvad. 

koloe orrd PoleUdi (1965) obrcrrvcbd mtho10gio.l 

ohangas in differant tissues by admlxdrtoring aainlmuPr lstlrral 

dose 1.6). 65 aP$kg b.wt. dworstao 4.n bfrdr. The narria p o ~ t  

martan findings ware hyporaeaia @f braia ~ b - s b s ,  cembml 

O&ma md hePPorrhagst in breia cFnd smetfasls petd0hial 

hgaaomhiges an tb apicaFdlulll, 

i4au Plfi (1966) carried at toxicity studlee in 

r u b  by feedfng 32, 63, 125, 250 arnd 500 ppm of WthAcm 

2br 99 days. HistopatimlogAcd enmination o f  difPsront  

t i m e 8  ronrsaLLrb M, rri&fiasnt dlff~mosa, betvmm the 

aontrol and thore fed vith ruoritbiloa. 

V a d l a m u d i  epnd Paul  (1973) caictuctsd acute toxicity 

otudlers of minithim in mice. On hecropry examhation no 

speciflo a g e s  @,#rapt generalisad cyanoois w a s  found. 

i ; W s  gf; a. (1977) obeerved hacrtrsomhagoe in Uver, 

Oc;tcbney, trmhslr, brerb ernd ovary and de&marratlve c3lepasea 

kr Uvec, kidney ead m ; y w ~  cPuring an m0i-W out- 

break of maletuaa poisosljng in birds* 



D u w l i t h  & 1;1. (1978) famd that eJqroaurr o f  male 

rata fo parrthiroa (2.6 M g )  17.6 +g thrOilsh 
oral intubatima Qally for a period of  90 dayr pro8wmd 

hietologicdl md biacrhmlcal ciltmntiana in the liver and 

tea-, Th.y mrr, doeal liver coll nmmrir, but there 

wen no histologiael crhengw iD kidneyr and egididyrirr. 

garin end Samnih (1978) hvsstihyated that sill@o 

intwFit;oneal m~f la  of Q u i n W h s  (15 brwt) 

groQlced s w m  pathlogioa l  @hax~a,era In tho teatier ard 

l iver In Indim -erst Gerbil. The degenerative m e 8  

included tcsrU&ar atmphy, FBdltcUon An tUbuXw rim and 

enlarged Lnknatltiuar In the rprnnatogda cells  mraeir 

and pyknosia was o b s m ,  H8ppnti.c oalla revealed 

cytoplasmolyafs, vwuolation and necrorla, 1'b nucblei of 

hepatocytw shousd kezryonhexls md karyolpirr, 

UFkahitb a. (1979) reported that repeat& wpll- 

catLon of mothyl dometan ( 3  mg/kg/day) on the ddm of malo 

rat6 for a period of 15 cbya owsgal yathologicd a g e 8  

in liver an8 then w e n  RQ ahangem in shin, teatao, vpididlyais 

kidney, b z w h  end adreplel. 

2hopra a. (1980) etudied the acute end crhronic 

t a x t o  changes of uwtmyatox-ii ~ lad  fe'~tUm in male chi-, 

boa the wapamdr pmduced degenerative c h g w  the 

nsure Liban of tksr sciatic nerve and tipinel cord e~ad 



Saxraa md s ~ l r i a  (1980) & r e n d  nild to rmma teati- 

oUlnsr atrophy it) Ihdlm d ~ e r t  g d a i l  a f t w  mpeatmd ~ W ~ I A -  

rtratloa o f  thirut 0.6 m w b a y ,  Intmp8rif;maally ior 

7 dayam ThQ test is  elso ahowed leak of apssmd~$m&r, 

8ertml.i cella were dogmerated and lumen o f  the hrbulffs warl 

f U c a  w i t h  osd6amtous fluld and debris matter. 30 

in lryaig o d l  oo~yz lex  w a s  obeerv*od, 

Qugta pt a. (1%) can'icld out histopatholo&ical 

stuiUes in rout* awlathion poisming in buffalo d w s .  

fb hiatope~&ologlceil lesiona includw severo cnngeatlm 

of  intestinal wrcoss and necrosis, degenerative chtrag~s in 

liver, hasrwmfiaglas Sn myocaxdlum, ldctasy, aam, epididymln 

and brdn. 

l i m e  (1982) a t u d i d  the  I.ristopatho1ogical -gar 

in acute pai- of mlnth icw i n  bird. He obmNOd 

hamwrhagio ptpvrntricululp rrnd o@sogh&@tia and An 3aw 

b f -  hQmrrhm kl W & Q ~  and 6 @ ~ E i l  wih. 

Kilm &. (1982) myortwi Nstopatllologlccrl 

l ss isns  irr Weg md swirle which were acutely lntodoaterd 

with tr%orthoc;rs~yl phosphtite. T h y  w e n  dagexrerntive 

clmgeasl a d  focal necrosis of the U v ~ r  in ahrep, however 

mch Issions wn not seem ln swine. 



Fifty a t e  leghorn erookmda about f ive weak8 age 

w s n  nard fn d..p Utter ~ y r r t m .  Ibir wri&W wm 

reca~I.d.d and dlvidul into five grarpa, with ka blrdm in 

oaoh g r ~ u p  haviag approximutely equal weights. blathiah 

obbined m Cyanmaid I n d h  Limited, W ~ B  dl~rolv8d in 

d l a t i l l s d  water In diff%mt dilutions v i a l  (A) 50 

(ki) 100 d m l ;  (iii) 150 mg/EPlt ( iv) mg/rdl. ~~- 
cal formula of malathlon used cfreatlcal nmet 0, 0 dimethyl/ 

phot~phoro dithloate o f  dlothyl marcapto mooinrate. 

s t ruc tu ra l  fonnulat 

The kir"8s in gmup I served aa control, while the 

birds in timup XI were fed o r a l l y  w l W ~  cPal~~tNm 50 mdkg 

b,iJ.L., G r a u p - f  11, 100 mg/kg b,wt., GmupIV 150 mg/lcg be*. 

mc' Jroup-V w i t h  200 mg/kg b,wt, daily (Table-1). AU. 

these grouprr were fad with oomsrciril poultry ration 

purchased fmr locrdl market* h e W y  body weip91- w e n  

-rdrsd b a l l  the groups, lt is proposed to sacrifice 

f ive  birdo after thirtythree days horn each group. fll-d 

ware co1l;enrcted fir hamelogical invastigationr, Y e w  was 





oolleatod fbr ~OllMLtim o f  S W  mhd 8enm uholinwtrase. 
On postmstao ,YYntrratL~~ UYO~, inteatine, kldtmya, Heart 

and tcut la  wru oall8ot.d $br bi.t&uod Netapathologiael 

examination. T h e  Urb w e r e  smrifiosd aftsr 

a ~ ~ ~ t y f l v e  days of f w g  tfie toxin. Ulood, 816 

tissuea were collected frona these birds $or carrying out 

W above m a t i a a o d  lnveetlgaticuus. Th. harratologied 

and hdiochemkaal data w a s  maly8.d cptatLatically by 

employing Anova Table ( P l l l a i  and Sinhr ,  1%8) 

I t  WM datemin.d vith the uare o f  miam haaaetocrit 

metbod. Capillary tubes were filled upto 3/4 1-m w i t h  

the blood and they mm raraalsd r a t  one m d  w i t h  tkoe help 

of sealing wax. These rrlllpillary babe8 were p l a ~ e d  in 

kiaematocrit osntrlfuge. Tho crrtrifugo wmm ~ n n e d  Par 

2-3 minutes at 3,000 r.p.m. 'l'hercr wzxs o l e w  8operatfon 

of erythmoytaa, above which w a s  the buffy coat end next 

to t k r i e i  ~ 6 ~ 1 8 )  the pl-a. The aoLura of erythxucytes was 

measured w i t h  the h e l p  of the scale and tho values w % ~  

expmeresd in peromta&e, 



Into a aeries of t es t  tube8 swntaLning 8, 12, 16, 

20 snd 24 m l  of 0.M eodium crar&urats solution, 0.02 a&. 

blood sernpla WM Bddad and m i x e d  thoroughly. These solw 

tims were .q?rSvalmt to blood riamyles oonta&xin# 1.00, 

0.67, 0.50, 0.40 and 0.33 times tti~t of the original isamplo 

respectively. Z'ranaroieaion o f  these aolutiona vasl 

at 540 as in the kClottQs buc~mecson'a colorizaeter agrinst 

0.10 ~ o d i u a  oarbomate eolutian es blualr set at taro. A 

graph was drawn ralatlng t o  ~ a m i s a l a n  mading e~ ld  

the known conocn.t;ration, which directly t t re  hacDolplobia 

values La g4 was mad in the tmt eamylr, ( F i g .  7 1. 

YrooQQrr. 

To 8 m l  of 0 , s  sodium csrbncte ~ o l u t l o n ,  0.02 m l  

o f  blood WM tn;pnsferxwl w i t h  the help o f  haanog2obi.n 

pipet te  and the cra~tss l ts  wem mlxtul. Tha lntrrrslty of the 

c01mr wacr read -s t  the  0 . S  carbonate esolutian at 

540 nnr in a photoeleatrlc coloF2meter. The actual lslntlrrnt 

of baemog'lobip w r s  t h e n  calculated by rrsiering to the 

hacrsoglobim curv.. 



0 2 4 6 8 10 12 

Grams of Iron 

FIG.  1 . CALIBRATION CURVE FOR HAEMOGLOBIN 



P m o ~  

B l o o d  wes dntonn f x v m  tho vial ugto the mark 0.5 in 

the RIW diluting pipette M d  the diluting i luid Nczked ugto 

101 mark, and tkus gaking a dilution of la 200. The $ilu-g 

fluid gnd the pm-m used fbr countin$ orythroc;ryt+s In 

bi- wars Nett anb kkrr&ck' 8 (1952). 

1. sodim cimt. % aolutfon - 4 m l .  

2, ;irrilliat areeol Blue 0.W in Hingerm 
solution - 1 ml, 

3. Buffered n e u t d  fonnallne - 5 bropr. 

a1 the above 3 salutlone wen, mixed end filtered 

before use, 

i.lingritrl r solutioa? 

Sedlum chloride - 0.7% 

k o t a s b i ~  Chloride - 0.0% 
Caloium ~hl~r i t l e  - 0.02646 
dodim bicarbmate - 0.00%. 

buffered hcutral forrPcilin8 



For rstlmatlan a t  S W ,  the method dm<3Tib.d by 

Mebran md Fraarka (19157) W M ~  fbllowrd. 

ullmiua 
Trmhnzy j& A. (1950) dmcrfbed a procr.duro for tho 

meaaurcrmant of t m n ~ m a  ln tlasme, wfroriby Oxalo~nutaf. 

gmduced f r o m  alpha ketagluterrsla, was omv*rtOa kr 

p y ~ v a t a  w i t h  enilins oitmks b e protsfn frea supamatart 

fluid. The 5 4 dinitmphsnyl qybrawm.8 worn prow& 

rand the pyruvatm hyChZOn0 WBJ) oxtra~ted in tolurn* rul 

colorlmetrioally measurad l a  an alkaline wlutlm. b 

the p r o c ~ ~  QscrrShd thlrr paper the prot3lpiP;ation of 

protaln, cwavsrelsm to pynrvate and tho axtrao~cn have 

b w n  slimi?aet-. 

1. Yhorphate hffert  0.1 k pti 7.4: M i x e d  4ZCl ml, of 0.m 

rllrodiua phosphate and 00 ral of O+Uh potasaim cllhydXVgab 

phosphate. 

2. Py~umts, 2 rdVr per Ut.m Diasolvdl 22.0 sag of aodiw 

pyzuvate in 100 ml. of phoephate buff*. 

3. el- ketoglutmtte, 2 per liter, dl alenine 

200 m M per Uter (for U T  subhtrats). klaoed 29.2 mg of 



K d o  &utaric lCld srnd 1.78 p. of dl altmhr In sr mall 

braher. Added 1 oodiua hydmxib until  fhs selutiaar wu 

omplete, Ad3ursto-d to a pH of 7.4 with sodium hydmdde, 

tmmfsll?rrd qumtltatively with hffer arolutim ta a 100 ml 

volumetric Zlaek pprd tim diluted to the mark With the 

buffer bolutiaa. 

4 l 2, 4 dinitropbnyl hydmzhe, 3 * per Utwa 

M a s ~ ~ l ~ s d  39.8 of 2, 4 AmikK1phenyl by8-a in 

loo J of 1 N hydroahzorio m i 6  

50 Sodlam hydroxide Om/+ N 8 36 gr6U~ of ~OCUUUJ h~mJda 

war, dinsolvd in 1 liter of ltillsUlled w e f ~ ' .  

To draw rt oaUbmtion cunn fir pyruvicr acid, 

diflt'erent e U ~ l y a t ,  of yyruvic acid in rseperete glass 

tubm ranging fnm 0.2 ~ o ~ l e a  to 1 mioromoles wewe 

Ln quantity 0.1 C,C, O e 2  CeC, 0.3 CeC, 0.4 CeC, 

0.5 C.C, lnnd th is  wap aade upto 1 ail by the a86itl.m of 

tin aubatmts. To M s  abded 0.2 m]L of d l o t l l l e d  water. 

~ r w  1 a t l  of 2, 4 Wtmphenyl hyrPraeinr ~ a a g m t  

imsodiatsly them by stcpplng thr! reaction. After the 

tuba wm pmmitkd to stand a t  room teinperrata~re for a 

aainiParar of 20 w t ~  UI OJ 02 0.4 N SOUUPP hydlo1Cid. 

ww ackld end a nrb- stopper wm basrted an8 the Q Q & I ~ ~  



w u ,  nix& by invmr8ion. At thm a d  of o m t l y  30 lslnutba 

the -ticdl rcmrity o f  the aolutlcm wao IP~LUIGLM at 505 ram 

urfng water aa th. bleak. Thr s d r  reading ar Wlatt'r 

brvarsnsron Colorimetcr was rwo* (Fig. 2) 

procrmiura 

Qae milliliter of the GPT trub~trate waa pipetted 

in a k o t  tuba, and plmed An a water bath a t  oaaatmt 

temperatun (40.~) f o r  10 ar;tnutes. Upan fhe sriAiOloar 

o f  0.2 ml s e w l  the crontarta were mixed sad after em 

boubsltion period of exacztly 50 orinastea We tube ww 

noroved f z w m  the water bath, b IcrUliUter of  the 

2.4 dinitmphenyl hydratine magart was sMwl  imuad&atrly 

thereby etoppttlg the rtraotlon. A f t e r  Uu tube war 

p9raitt.d to stand at rooar tcrpsporatum mr a miniua 

o f  20 nlsuter, 10 nd o f  0.4 N sodfum hydmxAde war added 

a mbber 8tOpper was inserted end th@ ~ o n t ~ b l t s  wen 

mixed by inverrSaa, A t  the end of exsc-y 30 mlmte# 

the optical dmrrity of the ~ o l u U m  was rncaaeurd at  

505 nm using; water aus the blank. WMle the rapraclmans 

were incubating a contml for each sewa was propared 

OIlab railliUter of the nubatrate, 0.2 m l  o f  swum end 

1 IP1 of 2, 4 dLPltmPhQy1 hyBLrzszine reagent were  rnixrd 

in a teat -be. AltUP a mlnAmm of  20 mdnukl, 10 m l  of 

0.4 N mdium hy%ImacidCI was add.d. Lower scale r@&g 

of both elrperiarenta), cs~ld contml amgles were noted and 

c w *  In apticcrl d4mity wa0 rille-. 



0  0.2 0 .4  0.6 0.8 I .O 

Conc. of Pyruvic A c i d  in p moles 

FIG. 2 : CALIBRATION CURVE FOR PYRUVIC ACID 



Senu mtyl crholinenterure act iv i ty  was e8tlmated 

atwording to the method o f  Dela bwga gji Jd. (1952). 

&&@&r H y d r P ~ l a ~ h o  ia alkalb. solution rum- 
w$th  (~~letyl ohollne to giw hydroxamLa aoid MU* 

pro8ucam a red -to vio le t  oolau. with F g d o  chlorZQ. 

The intmaity  of th ls  oolaur i e  p r o p o r t i d  to We 

c ~ m t ~ t i o n  of acetyl chollne prcasrat in it. 

1. w Dirrro1v.d 10.3 of 80d.i- bU'bita~@ 

in about fOO ml of water and rlowZy BBdad 60 m l  of 

noma& hydrouh3,oric acid. Crystals of barbitme w e r e  

ibwd. Addrrd 5.3 m. of amhydmua roam @&=late, 

stlmrSa srad warrped gmtly unt i l  t~o lu t lw l  w a r  oomglekly 

fomsa. Coola  t o  the room taqaercnb~re and made wto 
500 nrl. with dirt i l l sd  water. 

3. 3 8 -  u*3>~;.li, . The salt wt 

be nsoryertalllzed by dlasolvlng 100 ba 600 ni l .  o f  

ethyl almhal. A f t e r  f i l q b r i n y ,  the mlutlcm was glaoed 

on the refrigartator for ovcarni@t. The cryakls that 



f ~ x m d  ware oollect.d wcutud wlth efhrr ePld dried in a 

drriuabr over sodltoll hydroxibr, pallet6 and under mamma 

Thr mhtiaea nu lupt Snr~cr. 

4. hmdAataly 

baforr: w e  arlwba 8 v o l r P e ~  of bffar solutlarr rpld 1 VOU 

etsh o f  acrlrtyl aholine broanlde rolutitm md t h o  8 r l t  

mi-rer 

6. Acstyl &~Linr Bromide rglution (0,9 N) 

8. 

P 5 w d  equal volUm%r o f  3 mid 7 soh-.  

9 Frrrlu &lo~&clr uoLutA~gt 

M.loltnd U.0 gmm of famica chloride (F&%. 

61110) kr 1 Ut.r o f  0.02 W x1. 



lo. i41 

Dilukd tba 0.5 M s o l u t i m  1 in U) rihiah ecrartab~ 

50 aiammo1aa per a. 

TQ draw a crallbr~tlcnr w e  for acetyl ohollne 

bmmide, differant aliquot8 of aoetyl oholiao brofnidl, 

aolutian in the m l p s  02 0.4, 0.8, 1.2, l.6 a d  2.0 al 

weret t&m and upk, 2.2 ml with dist i l l ed  ~a-• 
ry.fx;ied 2 m l  of &kaZZne hydr0xylami.n~ solution end a mirnrto 

later udeed 6 ml oi ikl. L;toppereb ti~e tubma and Inverted 

tha thX%c8. P Q a t t d  a t  a=tly 0.5 ml. o f  .ach ip 

a sutyemte tube to add 10 a. O$ 1 ' 0 d . C  c h l ~ ~ d .  aQ1Utl-0 

T b  Prbes we- invertad again to aeure tbor#lg)P IPrixing. 

Thra tab08 were them kept for o e n t r i f i ~ ~ o i t l a ~ n .  Ths 

biupenmtent fluids were reed at  530 ~1 in PI KlOtt8@ 

; u ~ ~ n e m  ~ t o l ~ ~ t r i u  colormeter. 'fhe inetmmmt wam 

set with a magrrt blglnk prepared by W g  10 Iril, o f  

ierric d o r i d .  wlut&on to 0.5 ml Hole The h e r  male 

readings were notad and a s t m i g h t  1Pne c u m  w a r  obtalntsd 

war the mg. uud (Fig.3). 

-t &eemmed 0.2 m l  of serua into one test tub. 

aad 0.2 ml. watrr into mother. % ewh aide8 exmtly 

2 m l .  of acrrtylchollns b&dr buffer salt mh'bre 

prwiou6ly waxare& to 37% allowing an interval of GarrW 



20 40 60 80 100 

Conc,  of Acetyl choline bromide in p moles 

FIG. 3 : CALIBRATION CURVE FOR ACETYL CHOLINE 



r.rumb betmm tb. Qdditia~u, l b  tubmi \rm tha 

itmubated for me haur a t  37% Thm added 2 a of 

alkaline hydrpxylamhm solution. A lPirrutr l a t w  sbd.d 

6 ml, o f  U.5 P Wl. Stoppereb the krbar and tnvertwl 

tar thrlee. Pip.ttad out exllrrtly 0.5 al, of .ar& into 

a aagarafe fubo to aPdld l0 m l  of f u v i o  ahloride ~2ufi-• 

T h e  Bubu wuu qpun lnvrrkd Wwlcae ibr p m e r  -6 

end thrr orntrimglad. T h e  supernatat fluAd waa nsd at 

350 nm ;Ln a oobrimrcltrr. Tha ~ r ~ t  wes rot w i t h  a 

rwgmt blaak   pa rub by adding 10 a of ferricl o h l o r i b  

s~ lu( t i eO tO 0.5 al of HCle 

After the arlaaxgbtar of t50  b i m  cmplcate P.M. 

exnuhatian wns carried out md 'them Uver, Wbnsy, 

intsrstins, hieerrt and tes*as mrt~ col lectad in X% buffered 

15omj5 saline for ff~atl .on. T f ~ s  tissues urn kept LP 

formaline for 72 hours, them o m a l l  pieces of th& tirrruea 

werre ntt an8 wsrrhed uader nmnlnlg water fir 24 haurrr to 

ramre formalias. Tiawedo wen fhen dehydmted by parlring 

thrPugh asomding g~aders of alcohol md thm a l e a d  by 

pabsing thmugb Xylol and &akr ~~ itl p a r a f f U ~  rand 

block8 wre mado. Ssctlons oeem cut fmm th-e bbaka 

a t  3 ki WQIBLCSa. Tbue smticm3 ~ ~ 7 1 )  staLned wlth 

~iadnnetaxylia mi mo;trr for N a t o p s ~ o g i c a l  studier. 



CSUrrrsR - IV 
R E S U L T S  

4.1 To- Canmm~tiaa 

The bird. in eppug XI aMinkaSne8 over a period 

of th i r ty  days oanrsumd malathlma ramll;ing iram 

336.50 4 fo 820.50 end thr birdrrr &tad ww 

a period of sevrrty flve dsys oonsuMd Wethim ran&%& 

21819.25 t o  3,322.50 mdZ. 

Thrl, blm In group IIX ~ ~ o d  over a period 

of ttdrty #.me days consumed maliiathian rsl~3-g fian 

1,053 ag to 1,599 mg an8 the bird6 EPalntained over a 

psrlod of sevartyflwr deye c m d  nrcalathiaa naghag 

f rom 3,864 me to 5.1a6.50 m& 

The birdrr In group I V  wdntained over a pcerlod 

of t~oty six  days oammmed malsrthiarn ranging irols 489 mg 

t~ Sou pe;. 

The bir&r La gfaup V maFntakrad over a perLod o f  

&arty six c3rPya coarumed la *turn ranging irom m m& 

to 2,140 mg (~shla 2). 



$A,, of, ,, ofb d$Je OfC dqr o f t c  dqr Olb Pi. 
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CaURlr Colw to& mmh bIdn (10111111r to& cmb kin 0- 
rPldL ~ e d  in adln Min wlln a4db 
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4.2 brt+ZLtr P u ~  

Them w u  no gortality obmnred in p u p a  1, IX 

and X u  &ring Uu . ; r c g a W t a l  pe-d. Thr birdr in 

group IV end V 6- &-g mortality w i t h  nerrars 
syrmoeonS end hcloa t i ~ e  axgarirsart wpe knaLn8kd early 

in  t b t m  tun group., 

In(pwrpIVfuobirdadSedinthaBth&rdwudc,Owo 

In the rOur th  wo8k md the mmainSng bl.r& w e r e  8earAflord 

oa twenty aim Bay of tho clurpsrShQnt. 

In (goup V bird. sttartad dying early. Two Urdn 

did the lint weak, a~aothar #m biMi. in eclowrb 

we&, trcrr! bird8 wen wriifoed fn Wrd wrHk and .thr, 

-g the f~X'th wcnk W they We- about 

die* 

4.3 * ~algtx* 

In m e w  thcsrrc was groportional increase ;In Uu 

wcnk;ly body might8 in group I, I1 BLd IIII, rhilr, in g m u p  

XLr tile incsreaae Sn yrwkly body *rsights waa noticred up- 

th i rd  week ma them cawarda them wne, a dwmase In body 

w e i g h t  @EL. The birds in  pap, V did not ahw m y  galn 

fn weekly body wights. At thrt tirPd of WULingl sri+fI- 

cent d i f f e r a w  iP body waighta ~ 8 6  not notlaad ia Gmup I 

31 1x1, whU. 1V &Wld v labrroQd 8S@f&Omf 

(P, c 0.01) ciaareass in body or agslnst s ~ ~ u g  I,IX end 

II4, ad no uch Bif$errmce wae obeerved bwtwwn @mupa I V  

and v (Table 3 riad FZg.4), 



Tlblc J, body vol b in kga of birds fd malathh for 
Ylort dvatlm a Tu~ty$i% to llhtyth @] 

h u p  11 0,i86~ o@$u~ 01]92t 0 1 1  4 O*%? O,@J 
(50 lq/kg b e 4  0 

15)  
0 0 0  0,004 o#)IPB O l i B  "ilP id ($1 r9 

e ~ ~ m m m - m m m a m m m - m m m * m * ~ o m ~ a m m m - o ~ m w a ~ m ~ m m m  
. * * .  

Capand betwen the gmp 
#em + S,E, 
(s0,rin P@@ ~ & s  indieat@ uqle alze 

F( 0,of P( 0,lif 



04 Group 11 H Group V 
0.800 

No, of weeks toxin fed 

FIG. 4 : WEEKLY BODY WEIGHTS IN GROUP I ,1I , I l l ,  IV AND V FED - 
MALATHION FOR SHORT DURATION (26 TO33 DAYS .YS) 



W..ltly body weights rcw0rd.d in the birdrs mab- 

teSa.d BF s w m t y  f lva day8 w i t h  the same toxin fcHbing 

r@hetUe la groups Z, 11 land IXI, rhona a rteady g d n  

m t h e c u r p 8 - W  p8rfodingparpr 1 c ~ l d f x ,  

birQ in group 111 ahmmd ea inonaiw ln th. body mi* 

upto fifth waak cad a Ji@t QlOnor in their body 

w&&t gabi for the mat of the elrperiasrntal period, TBe 

c 9 . c ~ ~ ~  W- h i a y  oi&r icmt  (P ~0.01) h ~ m  d ~ t b  

we& till they were sacrificed, when compared w i t h  

I md II (Table 4 oncl Fig, 5). 

The hrrlmatologlaarl valuea in blffsmt groypr 

maintained ovw a period of W y  Ulm md awmt)r 

a v o  chyr wore sha#r 131 the Tabla 5 and 6. 

Th. mean YCV value in cooltml birda waa 33 3 2,6& 

In *era2 the rCV values in toxin fed -pa (11, 111, IV 

and V) wem lovemd when c~npared to czontml (group I). 

Xn grpupe Il mad XI1 the d.cn.aa in PCV waur found to  be 

signiNcant (P 4 0.09) when amparod w i t h  gnnrp f .  

Crrrrzp IV al8s rr:touecl a ulgnificant (P< 0.01) decrease l n  

YCY valuer when oolsgared to groug I, In p u p  V signifi- 

csplt (Y< 0~01) drcreaee b KV ww obtwmod when coanyared 

k, I, IZ, III md f V .  



(No,) in pmthe8is iodicatr q l e  ria 



No, of weeks toxin fed 

FIG 5 : WEEKLY BODY WEIGHTS IN GROUP I ,  1 1  AND I l l  FED MALATHION FOR LONG - 
DURATION ( 7 5  D A Y S  



b Total Tobl 
cop PCY1 @in @u Efl " ""$3 

Pen' 
~ ~ o w ~ ~ ~ ~ ~ ~ ~ m m m ~ ~ ~ o m ~ a ~ m e o m ~ w o m ~ w ~ m m m ~ a ~ r ~ o ~ m o w ~  



In bird8 id ulatbim for ling &tion 

1 3LOi &% wq! o!44+ 6,O j Oe44 tZqt 
(mtrol) 9 044 0.4 4 ,  1.U 0.U 0 , r  

($1 iri  11P rrr ( ( 1  iri ir 



Tho Urdr in gnntp XI .8fntaln.d fir rovrnty fiw 

days o forin fmling Jwwd a rigpnifl~crt ( Y C O ~ O S )  

rm%mtian la K V  valuer whrr coaparrrd to WP X. Groug 

X I I  alm amred a ailgrlflsmt (PC 0.011) mdwUaa in  

PCV Palucls a# ml5-t gmup I imd XI. 

The mean harnogjLobh value in acmtml p u g  wwa 

12.4 3 0.14. In toxin fad groups the values wen sLgZrlr 

fioatatly low- Cxvup XI and 111 sbowml a dgniflmt 

( P L  0105) rcldu~ti- in hawglobin w h a  c o z ~ p d  fo group I. 

Group IV and V also ahowed a rignificant (k.CIO.01) mdu- 

ation in hamnoglobin values when compared to grarp I, 

G r o u p  V alao showed a eigilficmt ( k ' 4  0.01) ciwreaas in 

ham@obin vdues when coup& tu ep#19 111, f v  and V* 

i~amoglobin vialuee ware also lowered la ~ywrp If 

and 111, d t a k r c d  for seventy f i ve  deye on toxin fee+ 

. Croup XI. showed a sri@fiuen$ ( k 4  0 ~ 0 5 )  rotbatinn 

in hamioaobln values aad In  gmqp III We mducrtion was 

sigpiNcant ( Y a e O l ) ,  wk1m cpowared w i t h  grwrp 1. 

4.4.3 Total ergthrooyM o m *  

Total4 a y t b c y t e  c&wt in coatml blrda warp 

3.29 f: 0.04, kn graneral a dscretaea Jn erythrwyte 

aouat wets aom in &ll the tox in  fed graupe, The dwmme 

in total ezytbrmyte count was folrard to be signlflceat 



(P 4 0*01) ia XI, A aA.@fia=t nduct io~~ (PC 0.01) 

Aa3 tew riBC Q O M ~  W M  nOti0.d An &mup IIX, vfrQ oonlparrd 

wAth -up 1 tmd I];, in p u p  IV w h a  oompand w i t h  Cmup I 

mdxI;I m d i a  Y u qlsrinst I W IV. 

Urda mabtahed fir s m t y  f ive day8 am toxin 

f m g  slhowed rigalfiaont (PL0.01) rrbuetian ln total 

e-t b W k @ B  11 Bnb 1x1 86 group f and 

b e k . e  p u p  XI md Ill. 

4.4.4 Total lmooc~rk count 

The total WlK: courrt in oontml birds was 20,600 2 

430, Incmase in to ta l  hW= count wkle found to be 

d & f i c a n t  (P~0.01) in groplp IV and V rn q3ainrrt 

p u p a  I, XI and XII. Uwwer, there w a s  no maah 

dlffTImce in be- the p u g  IV and V. 

The total WW: m m t  w a s  ~i@iYcmtly incmased 

ia gnwp I1 (Y<  0e05) and in group XII; (P(0.01) m a b  

W e d  fbr rsvrafy fivo daryrr whm ooa~pared w i t h  group I 

end 3 3  birds U t a i n e d  for sevaty  f ive  days an -#in 

i-&. 

4.4. Piff@rcntlQJ.  w w p  
In birds PPairrtained for thirty three days a riCpri-  

fl-t (~~0.01) inorem b hst;gmphilljc and eosinophU5c 

cro\aat w u r  iouad in g m q  V compared w i t h  gzmq I to TY, 



i n e r o u p X V a s ~ t $ 1 9 u g I W I I I e n d i n ~ ~ I  

ubm wagmmd wlth lyroup I, however there ror ao ruah 

differorroe b between graug XI and II1. L-yk rrcwolrf 

W- iPund to b. dron~llcl  aignifi-tly ( P 4  0.00) In 

lpwrgVasaompanrdtogroupItoLV, ingrorqrfVu 

Eygilinst graup I to 1x1 md Im XI1 when 

w i t h  grol;rp 1. Th.n w e e  no rru& diffiamce in b~l l~phAl lo  

Wd - 0 C y t l Q  00-t in m y  of grOuP8, 

The birQ in group 11; md IXI fad toxin for rrvmty 

five ciaye showed a 11 gnlfiae~rt (P L 0.01) inareare in 

hetemphi1 and soainaphil aamt whm co~lparod to gnnrg I. 

broup IT1 also ahowed a eri@floant ( k 4 0 ~ ~ 1 )  lmraere 

in h~temphll count arr against group 11. A sigpiiicanf 

decrease w a s  noticed in  lymphocryt5.c count 0.05) in  

groug I1 end (k'~o.01) in m p  113 a d  munoeytic oau~rt  

( u  40.01) and bamphU@ aarrrt (W 0.01) in gxoup 111, 

a9 o o m p d t o  gfow 1. 

3GPT activity w 8 8  estimated a t  tho tFm8 of swrifioe 

In all the groupu. There wars no cllffemce in act iv i ty  

in birrfa of gmup I arid XI. ttowvver 8 ri&f$cmt ( Y ~ o . 0 1 )  

tacrsooe In activity was notioed in ep~orp 111 whrr campared 

w i t h  group I md 11, clmd ia $rougr LV arr ~afnrt t  1 to IIZ, 



mi in i p m p  V ern ooapamd to mug I to '1V (Table 7 ) .  

In ths bircia rmintcilinsidl o w  a period of ervonty fiv, 

dqys o r  wx;in 2- in &ro~p 11 md IIZ drowa  a r i ~ -  

f lcslt  (P 4 0.01) increase in the wfivfty as rpa a@mt 

groyp I md waa math higSler (k<0.01) ln gmup XI1 whrn 

oomgarPtd w i t h  group I1 (Table 8). 

In birds maintained ova- a period of ecwraty 

five days the activity was eurther 46crre~sed sipiflaclntly 

( P <  0.01) in grwrp If and XXX ubm wmpared with -up f 

and the valuen in group ;PIX ware signiflcmtly (Y (0.01) 

lcrv as against p u p  XI (?able 7 and 8 ) .  

4.6 -4 

In *era1 the bird8 in gmupe I, r;[, 1x1 did not 

siurw a y  body dmgea wkile the birds in grorrg IV aad 'v 

dmued a cburoaee in tha G w a s  *@'it. Tha hkr~%M& 



n e g  2 5.L. (No) p in pamthesl .  hdloeE8 liIE'B8 size. 



feble 8, 32% glutamif3 pyIuv%o frppemana8e a h d  
.eknuw ac vlty la B i r d s  f.4 6 2 n i ~ 1  

S'Pr Zayt duration ? S m t y  flw, days). 

SQWC a 
niaro #Ira/ 
liter 

tho  grfmpr 
i+'krn ;t 5.L (No) in parenthesis Indicstea sample size.  



orgam dt., urcrr, kfdaq* intmwa., rhowcrd rZiathf 

rwogs8tlon uhilo Won warr no mmh ohmgm in heart. 

Th. &grm of tbrwr ohargm wrr prPrinrtlt Ln bi* of 

IIX, IV end V, Tostir wen cad Antestkus 

~ a ~ ~ ~ ~ ~ d d m r e b h a r a s f i h a g . s k r l p w l p r 1 V & V .  &k 

adllltlosr to theas ohaPnger, the blood was thiak ml 

bri* red An colour, The ooab and uama vere all@tly 

pdle whrr C w a r s d  fo bl* in m u ~ s  I to XxI. 

The hietology of  the Uvar in cmntml -up of 

UrBB wae srsrntlally normel, The birde m a A n t & l n . d  fi3 

gxmg 11 over a period of thirty three bayr, ahowed An 

gsnrsa a slight oaagesltlQn in the aUmaoib. gicd portal 

triads. The hapatio 6.218 also revealed mild I)rgsnemti+r 

crfierama slnd kupffer GOU proliferetion war prorpinazt. 

Them was louts of oyboplwaic bae;ophllia md wasakonaUy 

focal Uver cell. n(~1codis end inlilt ration with naran;ul. 

~ lear  oel l s  waa notiaed (Fig,6), 

In birds mkdln.ta~U~ed over a period ~f seventy f ive 

days of toxin $@cabin&, the above mcaaitimed rsbnges in 

the Uwrr were learch advmcwl. Wgsstia wr~rr arwervb in 

~ ~ o f d s ,  portal triads hard in c r r t r r l  veins, 2"hem waa 



puruQ~obuletFcm* h a a  of rrrlupls iwal U v w  QU 

nsscmrie infiltrated with ~~a~ crclla we- al- 

Uvcrs ia the bimh of (garg 111 maintained 

$or o period o f  .thisty fhrsQ bay8 showed liver -.I 

whioh di~olcrlio~rr o f  liver loh3.W patkm, UVS- 

caagesthm o f  a m & & ,  prterl fTLodr tmd olbfsal vtlrra. 

Thmm mn amaa wmmlsrted with pooled bk-d, P m U -  

fention of  h p f h r  cells was p W a t .  The l i ver  aha 

11)hhnd dist0rUon o f  rObulw pamm and Xn frr &usaa 

ths o d l a  were mmwndeB by a W o a t s  fibroue tlsaual 

an a-pt for early ~imho~I6. Them ahaung~ue warn uoU 

adveslcard in %he p u g  IIX birth maintained for llrevrrty 

flvg days. 

Livers in tb b W  o f  rpoup I V  IIIPL5srIatnrsd aver a 

period of twtmty six days, rahaurd a areVera and exknsive 

ommetton of sinwoids, go- veins a d  cartreil wdxka. 

D b k s r t i a  of bpatihihihihihihic cords e ~ l d  lnrltlfle amas of Uvaw 

o d 3  na~lro4598 rrar(~c -0 ~ W o d r  b @OUp the 

we- arww to that of  group TV, but we= na~oh aChteacsd 

I ng.7). 



Fig.6. Liver ( ~ r o u p  11.33 days)% Hepatic cords 
d i s o r ~ a n i s c  t ion,  cungcstion o f  the slnusoids, 
~ o r t n l  triads with foca l  l i v e r  ce l l  necrosis .  

Fi.g.7. ~iver (Group  V 26 days)% D i ~ o r ~ n P s n i i o n  of h e p a t i c  
lobular pat tern ,  severe C(  ngest ion und d i s t o r t i o n  
of' tk:e cinusoids, f o c a l  l i v e r  c e l l  necros is  and 
promfncnt .kupffer cells. EI&E x 64. 



rrrkrkin.6 for th i r ty  #ma -8. aw w u h r  glw- - bapaemtiwi oha.1 U k o  alauuy rwallm md 

tnouohtilm. A t  plmeB hyper o.uulax%ty o i  gl=- 

rwiofhrJjuo wu notiolld. 

b e  b a r n  wuw rxtclrive pprd difnUa in #a 

Bllrda naintainclb o w  a period of s m t y  i iw  

(F'ig.8). Tho kidneys group I11 birds maintained over 

a period of fhtrtytWw daya &owed inhrstitAal ~~ 
W in f @ ~  ernas w i v e  Zooiliscld hrraammr T b  

tubular epithelium W e d  diffUo &gaerratIvm c h q p  

caad owts were f o u ~ d  in We 1m0 mMb t o  the drecpmtilola 

of epithelial  cellas. In t;ha bar& ~ ~ s d  over a 

period of mvnty f ive dtiq% the&@ chmees wem w a l l  e m @ ,  

In &mup X'J a e  kidney ahengm hsluds wrknstve 

iatemtiual hA!tvmhageo, I r w w e d  adlultasity of 

c3.uvutnJi ma exma8ive dag#aerative ch&lngas of tubulm: 

eyltheUum, Vecuoloticm of tubular @ p i t h d i a l  oollb w@m 

V w  GOtUpl-. 

b e e  cheagoo we= well &meed md awh mom 

extmrive ia -up V bisdo. In abrditlm faw JMYwM 

b e g  of QlBular epitheltal aellr upto t h o  bmaamt 

pupbreno (6PfgeO). 

40703 

T& beslrts did not a h  my opacfilfc b f s t o p a ~ l o ~ e d  



Fig.8. ~idney(Group 11, 33 dnys) r Extenfiive i n t e r s  titi;!l 
hoemorrhz*ges, dcc.enerntive ci.:m:*cs :~rrd exf a l i a t  Ion 
of the epithelium l i n i n ,  tl!e .Lubule~ nnd Increnr~ed 
scellulority of the ;lomer.uli, 1Itk.E x 64, 

Fig* 9. Kidney (Group V, 26 days) t Exten:,ive i n t e r s t i t i a l  
heemorrhagea ccingultltive necroois  ontl deequunation 
of the tubul:lr e p e t h c l i m  and necrosis  glomer~uli 
and tubules, ti= x 128, 



fnto~tlartr in gmup IX rrhcwod hyperprluia of 

XorPisar *pith- ursouiatml with inarcbuo Ln @#lot 

o r l l r .  Ibrr war  a l6o  increw. in ater@awoimfilrr 

In &pug If b l n b  wNeh were maintained for 

~ e v m t y  f ive days, ahowetd similar ohanget6 cbocribed In 

p x p  fl, Pn addition to that the cslsctghing of laminar 

epithelium md nsrcfosirr w u  &bo observed, 'fha nsoroW 

7me5 wsrta infiltrated vith manaruclaar 083.b. 1Ehksm- 

uhromaSSU8 o& snel gobk~t  ceUs were &arclky i,ncarsaee$ 

C F&gmlO). 

In &mup 1x1 b i n b  fad W.xtn $or thirty %hmm clays 

tlse, 1-t~ ei~ithe- ww ~ x t ~ i ~ e l y  a i f ~ t e d  md 

i r t fAl tmtQb w ~ t h  rixaacleor c o U .  "r're wou, conpstim 

of muacularier i r n ~ o ~ e  and aubprucposia. The birds lnaintained 

over a period of swmfy f i v e  daya,.bowd -W 

neclmsla of epittmlbm slrtending wto lubmmra (FI8.U). 

In grow X V  and V the Anteatine showed similar 

chranpjsa but the LeaSans ware wrca swerre azld exWmsivem 



Fig.10. Intestine (Cmuy 11, 75 days) : 
&pithe l ium she", c;d nctscroef er, sloughin@ 
and mcjnanuclenr ce l l  infiltration 
T h e  inflatnation extenclod upto musouloria 
mucosae. H h L -- 64. 

Figell. Intestine (C1.roup 1x1, 75 days)# The 
lrrian esithaJlwm w a s  extensively 
affe~ted leadin fo neoxvais eloughfng and 
~ ~ 1 a l e a r  c e l f  ln(n+lltratiim. The M Z l r  
ratian extended upto nuaculari8 nruuoaw, 
whia showed coa@alativr necrosis. M b  x 6dt. 



Fie.  12. Tcstis(Group 11, 75 dnys) t 'I'hc s c % ~ i n l f  crcus 
tubulcs  1inc.z by epil;l~eliurn we e rrormr~l rind 

spermn t o  enenir, w:.:; l s o  nom:<1. Well devctlojlccl 
sperm- tozoa were rqlno f oun.' i n  : 1 L  tllc tubulr,~, 
lit3&4: x I 28. 

Fi~.13. ?estie(C;ro~!yr V, 26 cnys):,. ~n;:lc l n y c r  of 
s;~en;oetoi or1 FzdL ce l l s  w l  t k i  dc {,cnexs l ivc ck.nrq?es, 
increased L n t r  rstit1:il t i s s u c  cknc! absence of 
spern~tort:ncsfs.  I.Ee*E: x 64. 



*gfflopha.phorau psrtlaide# sn w i W y  ur@d * 
oontrPl plant peak, me8 cnd pamaitam of Uwstodt 

urd pOUl-, Thr OI@OWXWI 0f Uv~toczk * 
theso pe8ticid.s err, thmm@ ouulrar hmnllng, urLng 

higher cionuratmtian tbvr thore zwuor~rrz* m&datil 

niSIg w i a  th fed md uso of paatioido treated grab8 

or spray04 amps in liveafock end poultry f n b .  

halathion is sslroted ibr arr rhrdy baoraue it ir  

8ucruo8rfully snQ widely usad ia Andh.ra Yrabesh for vwlour 

mnrlturel uropr, o~raserntrrl plslnta, &al md rtored 

gflrin wan houses. I t  18 o1aia.d by the uurufauturum 

that milathian Qu not leave m y  msidua md AS pnrrrt  

it  l a  not t o d o  fo U-8 orqarim.8, Iiowevar, it w 

found that the usr of these cmataminated &rain8 and empr 

An the ration8 of Uvr8twk a d  poulty wrm nof rafe 

W e  thsy coartain nrichrsl to- and yroQa.6 aumb-  

t ivo offmts on thr livln8 ayataa, Hmoe, i t  was  propred 

to study the affocta of diifemt lewls of malathlan ibr 

short m d  long $am duration ia poultry. The b i m  in 

group IV .ad V Sad w i t h  malathim 150 mg a d  200 mg/La b e d  

respectively startad d y i n ~  Ql;cling th r.cronb of a 8  

axperlaant due tO Wute tO&ity md )rmo4 fk. tw0 groups 

w r r r  -rainat& by 6uuriflcrfng th8 bird# in knnw r t x  ds-r, 



T b b i i r b  in oontml group I .hand 

&Y body hX'kk8 th. waMct&% 

P&&* Th* bl* tod with d a w o  .I cd XX) .Il)U 

b e e .  (m 11 1x1) m r  a periM o f  thivty ttma days 

ahowed a mdwl h ~ n m r ,  in their w a y  body wrightr u 

ag;ainrt it8 fnitial body w r i @ t ,  hower cbr M, la body 

W t + W t  wm leas ulth that of a m b 1  (&IIOP~P I). nU YIH]ltlY 

body weight8 in birQr fed Wath ias  150 mg(klg b.wt (group IV) 

cold 200 @kg bewt (group V) over a period o f  Gatyrix dayr 

rhWOd a 8 t & f i ~ S l t  ( p  L O,O~) )(L4WU08 91 -8% muj, 
grory) 1, I1 tad  XIL and b b o w  spwrpr I V  md V at tha 

time of killing, Fa.diag of malathion LOO ng/)ng. bawtr  

for sevaty  flve dPys ($rarp XU) nreultod in Nghly 

&pAficssnt (P .C. 0.01) loam in woekly body w r i & t a  tror 

aixth weak  mwwds bowever fMding of laalathim f g ~  d b  
bewt (groug U) for r m t y  I l w  day8 did not have 

ahniltar mffeot OQ wookly body w d @ t  epina. Tho rrQlotim 

~8drlybOdy waghb p r o p o f i d  * *a fa, 
1~0(1t  with UU;) &kg brwt. mcf N&mt w i t h  200 

b0wtr ubicrh i$ attributublr, Do the 8 f f ~ t  of urlathfon 

t o d o i t y e  I)mrotue ia weakly d@t. h~ b.Q 

v r t . d  rrtr in subamate poi- w i t h  rrt.it4d.m 

(MU & a*, 1966) 1 in CNW $08 

I=); a ~ ~ r o u t e  and -0 Pqlemm ( W J d  d 

lm) rrd ( m w ,  Pis-8 daj 



a d  U b .  Rsddy (1973) &ao xwport.4 a dwroaae irr 

wrigkt in &v- flld vith &&AX 1, 2* 4 -6 be*. mr 
ftFo*QU dyr. b a n g  of 2,500 and 5,000 pm malafbian 

to bixd. fbr kn u.du o6uscrd a daorw~e in body rnigbta 

(Uppal and R(apk WU), 

T h e  ~ t o l o g t u a l  chrmgma oiz,, X V ,  haamo&obia, 

Total F X ;  UBC cPrd ellfieruntie2 loourts rrhowed rignifioarrf 

ohmgear h nrraliathia~r $ad bl-. The bird8 fed with 

s r e ; l a m  90 ke/U,b,wt (m If) clPldl 100 &~.bewte 
( g m a p  111) ltos thirtythree day8 &wed a alge i f iomt  

dacrrrse ( P L  0.05) ia YCV oJu., ab tho f.hrotlOn ro, 

highly ri@Lificlglt (Yc 0.01) ia birds fed ailathio~1 

1% m a / k ~  b.wt (g~roup I V )  rzd 200 & 4mug V) 

€la agalnat the ooattp;l vcrliuw. In we bird. rain-ed 

for rmrmtyflva byr an toxin tho k'2V v.lu.8 decrclarrod 

s i@ifi~mtly (P4 0.05) fn @cup 11 .ad th. dwnase wo 

higghly ri@fAcunt (Yr; 0.0l) gpwsp Sleflw 

droroaoa h a  YCY valuee has b m  w r t d  ~t&.oau** 

o r ~ p h o 8 p h o r o u  Inrootiold. *deity -bite 

(Petri&- ~ l d  Irpn..w, 1970). h kt i fdo   calve^ fsd 

w i t h  melathim a d  aldrlm (Hothi h - 8  1972)~ 

p41~;r f0rJ.r i t t t edo l t . 8  w i t h  P$r;LL SU 15W3 and 

Torbet, 1972). in rYb-eoute llnalathifJU aLd ~~~ 
poi- bUffd.0 O ~ V H  (V-e 19741 **@ md 

~ t d ,  i m ,  im), in ~ u e p  &vra a sb&* oral doe@ of 



loo .e/rr b e d *  -8 (K- * & 197x3). in rat$ 

adeSai8tulced LD 50 408. of cWesfav3sp&e1 (Slomk, 1980) 

mad in pLgwm8 LlllnXi~akd Via fmltxothicm (~ardrl snd 

LBhirl* 1989), The d r a r c l ~ ~  tn PCv vilu.+ i s  attrlb93t~bZe 

to tb b+areur.d food lntake urooia-b with htcmul 

h 4 u a T h t h j p  LD the p ~ p l c r ~  organa, mrultiag la 

rPnuair. A almUar view bu alro b m  e x p ~ u a d l  by Shma 

6nd 3uula (19831, 

& grUup If m d  XI1 m&tairred ;lor UrtYt;hrcbcb clays 

ehoweB P algnificent ( p c  0.05) roductlon in haomglobin 

value8 while the awhmtion w w  l a f a y  oigpri f i~mt (Pc 0.01) 

in group IV endV 8s compaMto groirp I eadinbetw.~b .  

the gmugrr. In gflrup 11 s~lld I11 mdx~tained for arverrtyflw 

QCYs ao na3iafhiao feuding thrb dmrea80 itl hsn~la~globln 

vPluea were (k L 0.05) aurd (P ~0.01) m ~ y e ~ t i v e l y .  nU 

Uaerearre In &mawglobin values has beam reported 

okL& fed w i t h  LlW, UiC, btddrfn and malathion 

( ~ r i v a s  tava & j&., 1960), ia buffalo calves feb w i t h  

mdathion and alBrin (Iiothi md KwB-, 1.972) in mrb-acuta 

msllakkaion and eumIthLosr poirrcmL~& in buffalo calvarr 

(Vaaslmuai, 3,974). la buffalo Calm fd 61.66 RW 

1d8tw.m rpwed mddeF for 48 ~ n t y e i g ~ l t  days ( h p t o  

a d  Pad,  1977), ia buffalo calves fad wiiLattriool 

0.5 r&g b.wt for me yew a~nd  ath hi^ 

apgvayml at 0.5, 1 cPd 514 for *mtYd@t a Y @  (h~b 



P d ,  1978 1 1978 1, r k a r n i o t m t i o a  of m a  

a 44 b*rt inOo tb. ~f ihw (K.1IDIOIJU a 
19781, in ratr r h i n i s t e r a d  a -30 4- dome of Ohlorf(~. 

'Plqpboa (Sluulr, 1980) and in fmitrothioa poiranLng In 

pigrnwr iror h n ~ r r  ( h d a l  cmd L.h~rl* 1985). Th. C ~ Q I  

cticm in hrrwaobin vaPurr i a  uroeiatsd w i t h  rodwtloer 

&a the total rrYber o f  fBC leading to m a  w u  thoughf 

to be We to ahe effmt of pestlaid, (hmdsl ard 

19853. 

A decrease in total U C  munt waa found to be 

aignfZicmt ( P 4  0.01) in gmup 11, 1x1, I V  md V b i r b  

maintained can malatkLion fseding for thlrtpUure dayti. 

Si@Ltficant (PC 0.01) mduuUon in total iw count waa 

obsenred both in group I1 and 111 maintaincad for 

s8vmWfiva days cm malathion feadlng. A a i n i l a r  redu- 

ctioDI in total W C  count was aleo rwported in ahidui fed 

with DLYT, W ,  di.Mrin md malathfan ( ~ r i v m t a v a  caf; dat 
lw), in orgamphoaphama peaticid. toxicity Qk 

rabbits (Petri~hev aJld L~-v, 1970)m in b ~ f  falo calvm 

fed with nralathion a~ld  a2&rin ( b t M  and Kwatm, 1~21, 

in pany foalo d o h  were acutely intoxicated orally w i t h  

shell SL igg03 (&&lo w  TO*^, 197a), in wb-cacarte 

malathion and sum&thion golsoaing in buffnloe calvea 

( V s d l a a ~ ~ d i ,  1974), in buffalo ~ a l v m  fed We66 pm of 

nralathiclol sprayed fodder (iiupta and tJaulm 197?), in 



ohlKlaric toxlrrity of rmlathiaer In buffalo calvaa (%ta 

eab PaulB 1978)B in toxicity o f  uthwbos in mbbifr 

(8-v P j&4$1981), in tOitm2m01~ POLaoaiag in 

pi- (Haddl aad LahAri, 1965). Th. i n c m e  in total 

W33C rroujrt w a s  rigp3lfAcant (P~0.01) m l y  In @uup 1V slnd 

V birda maintained for kratyalx day8 olr nralaWaar fee+ 

ins. The Incnarse in total hTX: count wae alsPl l f l~(1~3t  

(Y c 0.05) in a ; ~ o z l p  11 highly ai~grlircre~lt ( PL 0~01) 

in grpup XI1 birrka maintained ibr ssv~ntyfive drJrls an 

malathion fbeding. 

A siarilar increase in t o t a l  Lwcocyte count La s 

variety o f  b x l c  ~ ~ d i t i o n a  was reportad by VLntmbe 

(19611, Floray(1962), Petr irzbv and Lazarov (1970) in 

sub-acute c~rgepu)phoepWroua pesticfde toxicity in rabbits, 

Hothi end ~ w 8 t r a  (1972) In buffah calve6 fed w i t h  

m s l a t h l a n  and aldrin, B d l o  md Torbet (1972) in F y  

foals mutely intoxicate8 w i t h  &e l l  St lm3, VadlemuBi 

(1974) 5,n sub-acute malathSon and &t-3riaar goi1~0ning 

in buffalo calves, W t a  j&. (1985) on fogding nitrofen 

to bovine ~alv+s ,  N i~~&el  and L e h i r l  (1985) Ln faritrothim 

poisoning in pigemrr. The lnorsaee in LSJC c m t  may be 

Q e  to We degmerativs and inflaaatory reaotiorrs promcer9 

in bf f fo rmt  organa by the pestioick ( C i u g t a  1985) . 



Wwared with $roup I aad w i t h i n  th. mupr &ing 

thirwhrma days ead rrmmlty ava *a o f  fndLng Ctu 

toxin, #otm@&lia and .orjaq#dlAo wusta w w a  al8o 

incl?bau4d d*flcm151y (PC 0.01) in group XI birds 

~ ~ . d  tor swrztyflve oar toldm, L y m p h z y t .  

ewlrat  was^ aigniflcaratly ( P 4  0.01) chamwed An gmup 1x1, 

IV and v ma czcmpared w &roup I and wifhin the group. 

aa8 d a o  La gnnrp XI md XI1 m a h t a l n s d  for sevmty five 

datys. Them was no change in I J K B W U ~ ~ ~ C  llsrd ~aaophille 

owter  in p u p s  If t o  V mcafntalnd for Wrty three dayn 

hawwar, a dscraiase In mrarocytic md basophiUc o w t  w a r  

noticed in jpoup XI1 mlntained for seventy fLve dsys. 

Similar ohsnges in hatemphilic , eoebsphilic, lylnghocytlo, 

manocytlc md b a s o p U c  counts wem observed fn pheasants 

Wing: acute toxicity of carbophoa (hteiko,  19831, in 

calves fed with nitrofen (wta af; a., 1985). at3d in 

p i g e o ~ s  fed w i t h  ienitsothlm (Mmdal and h h l r L ,  1985) 

Si@i f lcant  ( Y I  0.01) lncrease in bCTt activity 

weaa notfood in -up 111, 1V end V birch fed mdotkdan 

for thirtyl3mm dayar. In -up I1 emd III which wen 

fa¶ mcala0hion over a period of seventyfive days al80 

ohowed a aigilfic~mt; (Yc0.01) inorcaasss ln the activity. 

T h e  fncceatao in SGPT activity has beam mporterf to be 

due to the damage in liver, UQley and heart (Karilfer., 

1964) ramelated w i t h  incrmaswl permeability of c e l l  



mmbran8 or iaorcreaod 8ynthes.h or d.crreue8 oatabollsr 

of ePlkurtrc3nofenree (JUmcm fi sJI, 19631). The increase 

in SGPT activity in arilatbicm toxLcity ia in agzwmmt 

vith t h  observatims ~ o r t s d  by Wrfght & l j r r  (19613) 

cattle poisoned w l t h  oaserraghos, Snow and Watam (1973) 

5n toxicity of ~ L O ~ ~ O ~ O V O S  in dogs, CoIb8 anb 

K w n h a r t  (1973) in rats, Miohael (1974) %!I sub-etcute 

toxicity of WT, YCB malathlan rrnd n r r m i o  chloride Ln 

quails, UppaZ and Ahnad (1977) in acute and sub-mate 

toxicity of malathion in buffalo walvos. 

A decrrrase in ths, ohollneilterase was noticed in 

m P  111 ( Y 4  0.05) aprd IV auuJ, V ( P 4  0.01) Imair& 

W e d  for thirtythree daya cm maZnthim iereding, Xn 

blrdrs malntaSnad over a period o f  saventyX'ive days 4x1 

malathlm f e e d i n g  the decirewe in chollnestsrase activity 

wm highly ailpzi?eicwt (A" 4 0.01) in @%up I1 and III, 

Uwrease in oho3Uslestsrase activi ty has bean reporbed 

Sn organophosphomme pesticide b f i c i t y  by Ir'drien (1960). 

brlvastava and k'arasnr (1971) on feedlr~iy 50 nrl of % 

miflathion emulsifiable Ifquid, l?uushothm (1971) an 

f e g  d t k i m  (6" of 10, 100, 10W and 5MlO gp~ll ~ Q F  

W, 14, 10 days, Gupta and P a u l  (1971) in nalat2d.m 

toxicity to Birds, V ~ a i w d i  (19'75) in acute t a d c i t y  

of swPithfbor in dcs,  Michael (1974) ln q u a l a  fed Urn, 

PCB Wathian and merouric ohloride mr 12 weeks, 



Chewla & P;)r. (1977) in madartal ~ ~ t b r a a k  Of 

RO-g kr Urd., Ougta and P g l l  (1977) in 1 ~ 1 b ~ u k  

taxicity studier of malathiar ia buffalo aalvaa, P.lrrg 

(19'77) whrr UtmBpullitOnaal ~ w t i o l a  of wathian wan 

giv- 'b p i ~ 8 ,  UP@ md Alrcrd (1977) Ln m t e  sub 

&?ate toxioity shadier of Ill.latUa~ in buffalo aalverr, 

kpta and (1978) in &bahu buklS. whm ulafhim 

wau glvr? a8 b f i o a l  @Fey 63 0.%196* wta $& A. (1951) 
con feeding slngle MUI o f  malsthioo? to buffalo 0alve8, 

V d l a ~ ~ d i  md ~ u J .  (1979) fn rnUtS or&. tOJd.dtY of 

malaaon in buffalo csrlvras, -dm & (1981) h 

snalathian poimaring in farls, 

Tho tnkxnal organa viz: liver, kidney* Intestine 

showed a u g h t  cl;an@:tssUcm wNZe t b r e  w a a  no suah chmlg. 

in hart in p u g  II bi-. Tho d e g m  of ehaae ohim8.s 

were proIpjnmt in birda of gray, 111, IV end V. In 

addlfion the ta- were atmphiod end inte~tinea shoved 

haQmcm'bagea and w e r e  empty in the birds of group I V  anb 

$1. T b  comb aad wattles were sl ightly gals whm comp6~d 

to birds in p u p  I fo 1x1, The p a 8  leaion6 mtLcrsd in 

melathian toxicity were sblLtrr to t b o e  described by 

d f f e m t  workers Koger (1955) In acute paratllia tox ia i ty  

in ualvass end lambse Jolly (2957) in acute nralathlaa 

-x ic i ty  in birda* liadeleff and Woodard (1957) in 

organophosphorouer toxicity in cattle and a h w e  P o u t  and 

P D ~ M  (1965) in t i a t e  poiscming of dr~nefan in bi-, 



htbl aML hmtrm (1972) in buffdo <$fiver fed with 

malathlan md aldria, Cb.rla a. (1977) An 6widat.l 

o~tb~,. l r  of airl&bAm ~ i a o k r s  in b1rb.e h p t .  & a. 
(l m )  in buffdo odL-8 fed with iJLCD o i  nelathlm. 

The bSeWpathologicd ~hanpl;.s obsmad  l i v w  in 

grpryr birds we- in i]~eaeral congestion of the 

@-oids mi portal -ah md h i r e r  cel l  pxplifax..tlaa 

wh%ch was quite promlnmt. The -tic c d l a  revmaled 

mild degenerative changm w i t h  losa o f  cytopl&c bmophil: 

and ocaseiondly few focal areaar of noccosia InUltrated 

w i t h  mm~~llolarnr cells. These changes mrr raare Putvamd 

ln Irirdd, nralntahed over a perlod of seventyflve day16 of 

toadri feeding, Thsse thaxqoe w e r e  revam congaeticm o f  

the ~ U t ~ ~ i d s ,  p~~'taS Wals aad O ~ W  vW, Th 

m b l t m W r o  of the Uver was lost w i t h  an aft8npt to 

$om pscludolobulation. k m m  o f  d t i p l e  me3 l iver cad1 

necmeirr w i t h  inei].tmaticm of mamuclear cells wcrrrs dlro 

notlcad. Thm Uvem Ln fhe blrda, of groug 1x1 nwintdm~! 

for days showed liver changes which incrluchd 

a more severs oatgeustion of s l n ~ i d r P ,  portal trlade and 

ocatral v a e ,  ThQm were euraa o f  m-tia~n of  pooled 

bloodr Pmliferation of K u p f f ~  ~ e U 8  waa vary prosrLnmt, 

& liver also &owed dieta"Uon of lobular pattmfil 

W s  dialartad lobule wasr 8umwadd by a ddlcata fib3 ma 



m a o  m a-t ta ibm early aimtmai8. Thetre obung.s 

V W  W.l aivmoatl in XI1 WrQ PuaLntriard over a 

period of rwa ty f i ve  we L i v w  in gr'ay~ IV birdr 

nraintainedcnnrrpsriodoftwn~xrlryrrrSrowrda 

8WcbrY end urtaJrr oaargeatlool o f  rinwioibs, port& v.ins, 

crcrtrel veine, dLotarticm o f  hapatie oordr mid riLOiple 

arrcrs of liver a J 1  ncwroair, Gmup V bl* elso s & r d  

&mUar akmgm, The hirstapafkrologLoef, ~Amgors okdimd 

An Uvsr wen a b U a r  to thorr &mribed by CleYJIID1CI 

and T r c l o a ~  in aouta phew poiemUq in  bi*, 

GhmiLa Jlti a, (1977) &wing an rra~A&mtal ~ l l t b d  of 

nalaUon po1wUng in UnLI, sarln and ~sxrn. (1978) 

m giving IntrqperitwreaUy ria@* dare of qluiaa2gh8 

w Indian &rert gerbil, CbrOPxm Bji ( 1 W j  mt. 

ohrcwSo toxidty of metfmyramh and frnthloa in 

nale chlck8, Cup- & &e (1981) m t e  da*m 

in truffalr ,~ C ~ V ~ P ,  YIW ~fi g;~. (1wa) 
~heeg sr;utaly intold~eted w i t h  %&do*r@8~1 m@*teo 

Birda maintained f o r  t h i r t y  three days in group If 

the kidney8 sbwed sUght  congmatian slsmiata<P w i t h  

interstitial haclawrm'hagee. Tfu tubular mithrrlim had 

degmoratfve changere l l k e  oloudy awdl ing  and VCBQUO~BU~, 

A t  placer the gloapsrulpu, abothQU.m BhOWed pmUfamtSm, 

Thsae nhvngre wem extcursivs and diffwr in groug XI 

b W  OalntaiSLad wer a period o f  aevmtyflve 



fa group Uf hi* whit& rur rPintrin.6 over a perlod of  

tmw thrn deyr we UhrayRI rharrd latarstiklal 

-6 a d  feu ~ e t u  of 190nlinml-8. 

The tulxB&or clrpfthdiitar shouod difhur de~I,r ' l i t iv. ohrmgr#. 

b:pithelial a u t r  ware ibuad in tukilos u a remilt o f  

brrrpr-atim of e p i t h U e l    el la. &se chePlges were 

sM3.3 advanoed when fed to* fir aeventyflve -8, & 

gmup IV the ChBPIgw In kicinqm were hxtanrnivs intauratlthl 

hasmorrhagsls, incrt~arsed cellularlty of the $;lmenU, 

d e ~ e r a f i v e  changes rnrd vaauolatlon of tubular brpithellaf, 

cdJ.a. S i m L h r  changes but w e l l  advmcd were obsamnd 

in group V birda, Sinrllar ahen- were reported by 

Cleveland and TmCm (1961) in 6 ~ 3 ~ -  phoadrin poisoning 

in biFds, wta & a. (1981) in mu- d a w o n  

in& in buffalo calvms. 

Congcsation and CoaguL.tiwr necrosis of heart wm 

noticed in V bi& only and in other @maps ths 

heart appeared nonral, Patechias slnd hemorrhage8 

have been reported In heart in acute paratkrion toxiolty 

to ~dv.8  a d  1-br (K0g-e 1955) # in o r w o ~ h o 6 k h o W  

Qoxicity in oattls ml shew (~acl~eff amd W O O ~ W ~ ,  1 9 ~ ) ~  

Ln acuk poisaaing o f  deme?xm ts birds (Polo;: md 

t'oletddt, 1965), fn erocride!ntal outbreak of PrailathAon 

porPanLn6 in blrda (Chsnla A,, 1977) and in mte 

mJauJo. pai.onin& in buffdo aalvw ( W t a  & IJ., 1981). 



Iak.tLna in gZroup XI .ktnUnad for Wrtytbm 

days am Ooxia rhowad hyporpluia o f  W a r  epIt&aUum 

~1~0(421~tad wltb iac3rclur b gpUoZ ~ a l l u  md A x w l ~ . ~ a  iil 

rrr-tin @amr ~ownnr, mrr, w u  na etqeatioa 

o f  arwulWr maw81 md mukwo~a. Oroup XI birQ 

malnkia.dl ior rrrrrtyfiva days, W a r  wars 

~~tSa(ld vith d m & b g  o f  1 a r  rg,fWlrlllr md naamaim. 

Graupr urint.in(ld Lpr thirQrUmo d.yr, the 

wen sLarilar to that noticred ~ r o ~ l g  XI blndr krO they 

wen srerkrd;ly Anorurlrd. In groyg XI1 bi- lruiRtrinad 

for sweaty flvr, days ainilar ahanam wro obrerveb end 

alao the aungo8tian clxtendod upto wularir m e o w  a4 

8uboau@o~I* Omup XV -8 V pmaUItrrd 6 W w  h i m a w a f s i ~  

chazagw but ware more rx?meivsc The ahangar include 

severe aoagcrskian, nrsclro~is and sloughing of  aucraus 

mmbrsne -ding upto mscuZaAls mwoaarr b i d l a @  

~topaqtrho1ogical m e r  ha th. Entertines w e n  q a r f ; d  

by Chopra & 1J. (1980) in a t e  -0 pc~iraaing 

of ~l~~taaystos-R cnd fc#thla in d e  u ~ k ~ ;  & a* 
(19%) ia buffdo oalves 2.8 w i t h  dore 

of d a m a n ;  Reme (1982) in p Q i ~ u g  of mala=@ 

in birdrr 

Teatea ia gmap Ii bi* adntalned upta thi- 

days presented easgnUaUy a normal histological s t m c t ~ o ,  

orhcn 811 me birds Ln group II rmsintafncd over (I perAo8 of 



~ ~ ~ f ~ V @  W8 a h m d  iliat bagruntiva ohmqpa e ~ f  a 
s ~ a r u w  * w e e  md the apwmatomiL O ~ S .  b 

t P W  1x1 barb laaintahed fir thirty tima dayr the 

kbticJular crhg.s wen more advarmcld w N e h  imludrd 

*gsnamtive ulwqjcls in rrpeJnlfluwrs tubulm, with aaorry 

s m t O ~ a l  m l l m  ahow- pyknoQic~ and ku'jromhudr of 

nwlei md rpenaa*garesir wrps abernt in sorar t u U o s r  !tho 

B W  vNoh vem fa toxin for rewltyilivo d a . ,  &wed 

cLsg~@rative CUB, d s b r i ~  md 0 . 6 - W ~  a u l d  

in the lumen of the tubules. Spematogrraalr wu, 

oos~plekly absrrt. Barmait mcllslbnne of the tubule w u  

Wokmod wlth a rlight i n a m @  in the lntrrrrtitlal tirmrrr, 

The krticrulnr crhongm noticud in ~p*aqp 1V and V warn aim 

much almllar to M e  changes observed fn grwrp 1x1 krt ware 

more advmced and them wm cromplete loss o i  aprr~~ato12;~eilir 

and the basamant manbrasla of the tubule w a s  IWVJ prominmt 

and thick due to  incnase in intamtitidl t i ~are ,  Ths 

histopathologloel crhanges notloed combomtea with that 

r-ortrd by Sarin and Aaxena (1978) In  Znbia! desert 

gerbil iadected intragrritcmrally dth dose of 

puinalpbs; DilrrNth & (1978) in rats @vm R~~~~ 

md lbdme orailly for 90 days; s m a  (1n9) 

hdfan 8+e& gerbil an repeated admhirtration of 

016 d k g  b.wt. i n t r a p r r l ~ e ~ l ~  for 8mmQf1ve 

d q y r a  



uma aaa Sinc$h (%%a) #at fndung o f  

%I0 ppm 1- of dmalathAan wslr Patio t o  ahiok. and geeding 

Qf J: ~ ~ g r ,  51100 mb 3,000 p ~ r w ~ n  touaM to b.bil;ZNy 

toldc and 1.th3. Ia M a  study the do8.ge xmgetl iroP 

50 to 200 re/& b W t r  01.806 pm * 3,200 RP a ~ d  it 

wan obs(brP.d fhat Seeding; of €300 ppm for Wdrtytrhrse days 

did not shaw m y  aims OX toxirrity but lt could p x w ~ e  

alight ha~atm3hmnic3al end N s t o p a ~ l o g l o a l  ah8ngerr. 

321~s it can be c?~n~ludecl from tha srtudies mdurtPkrr 

thaf f w g  of nralathian 50 &kg b.wt. for a short 

duration in nopatoxic, vl.iemm Etbministr~t.laa 91 f j g  mg/k& 

body weight for seventyflve w a r  a d  100 m~g, 1% og end 

200 mdkg body w s i g h t  ilpr ahart and lang tdm d e f l n i U p  

brarght abart haemotological, blwfiranl~al and 

hlstopatholo~cial ahrmaeo in the birds. 



white 186 horn cPwkrdlr o f  tire w d u  y. 

Vera d..P Utter rye ta .  Initial weirr;hh of 

birdr w m  noombd and dl- lnta five -8 

fm bf* in wmh groug, having yrproxisratoly 

weibhtr, Wethim obtained f r o l ~  Cymraaid C q m y  

wss cU8bolvad h d t s t i l l e d  w a k r  ta rukr c m a ~ t r a r t i ~  

of 50 w; 3LQO net 150 illg and 200 qhl. The birth in 

grayp XI were fad with malathion 50 rg/lt6 b.vt, goyp I11 

with 100 mdkg b.wt8 &wup IV with 1% mdkg b8wt. aad 

gfloup V w i t h  200 mgfltg brwt., while the b i r b  in m p  1 

did not FW~IYI  my toxin md s w d  IU watr01. WecrWy 

body weights of the birds w e n  rrcllorded, sold toxin mr 

fed orally daily amording to their body weightla, All the 

birde in the f i ve  grwrgs were nelnkined an a owmar 

cial ration gumhmsod hPla a private paultry feed Wmpmp. 

Thee b i r b  we* led LMi;Libim. Five birdr trca f 8  

II and 1x1 w e n  ~aoriLioed aft- thiX"t@m 0t 

fe&g slalathlan to detertnino the short tern e f f e ~ t a  

vhile the rolaninlng birds were eontinu& in their: feeding 

0-8 for  eevesntyflve dayr to find out the larg tern 

@ f $ ~ t r r *  ThtB bird8 in grovp XV anb V st- dfhr 

in 18% w.ak of the exparimat and hmee all the 

in l ~ m u p  I V  rmd V w+re oacriflced by tuentyaixth W e  

ww no a o m i t y  in mw 1, 11 -g 



fhr urperirwnt while ;in m p  XV tRlo bintr died in kb rsrlr 

and also in fowltln vrnk and l n  -up V, two b i r b  died 

in the first rndr a d  fhrue in nwmd wrlr. 

Tha birds In aoatml mw 8how.d a gradual inamare 

in fh+ir wrrkly body wight8. Tho birdr f.6 w i f h  aalathiar 

50 ng/kg bbwt lad MO agflcg bwvtw &orad a gnrQul inoream8 

in thrir w n l t l j  body w e i g h t s  am sg.inst thsir initial.  bod& 

wti@~ts, the kr body w r i @ b  we- 1888 whrs oorg)ared 

to fhrtf of groug I birds. Thr wrrdrly body walghb were 

rwiu~ed arigeifiooltily (Pc 0.01)afh the thm of kUlla8 

in group IV (1% IPg/ke brwt) sad grwrp V ~~ W 8  b.*) 

QuEiag fhirQarm daylll of *.adin& the to*, whsn wwmrdl  

to goup I, If and f 11, S i r n f i c c a t  IWdwfion ( P  0.01) 

in wcHMy body weigh- wea obrensd from sixth WcblJt ~m~IBf .d l  

113. 1x1 mlntBjS2dd f ~ r  8mmtySvo day6 M omparmd 

to w p  I sprd 11. me reduotion in their body -ieCht $8 

proportional %o the level o f  foxin fed. 

lia~pu~tological Inveatlgatla~os viz, , S V ,  Homoglobia 

total W ,  kijC and dif femUal  crounte vere d8ksmdned 

ia th. birds of E L L  the gmupn. h w i h g  ~f lnelaWi- 

50 mg (gn,\t9 11) md 100 &kg bwwt ( ~ p ~ u p  1x1 ) 0-ly 

for dqyo rrrsulted in a Wrsmo in ~ V O  

hamglobh  (P<0.05) raad total ilMC csormt ( P L  0.01) #lo 

-re wsu aa incmane (P c0.01) in nrutrophllic, 



-0ghfllc cmaat snrd a dearreu in lymphooytia wmt 

(p'0.01) (paup 111 011. I.n birds ~ U ~ t a i n s d  w i t h  

*em lev~lm of Wxln over a period o f  arvrrtyfl~m daya 

in abdit;ian to these ohangem, fh.n wan aiiplifiaant 

laererss (P < 0.01) in t o w  WE)(=, hnkmphuic rrnd 

.osirnaphilPo oouats. T h w  fedins of malathitxi 100 

b.wt (1600 ppm) over a period o f  a rvmty i i ve  6.yr predwcrd 

more s i ~ i f i c m t  haaatologiual ahmgu than at could be 

pxpduc.8 by feeding the scame dore for thirtyfhsln 

Feeding of malathion 1% me/& b,vt (5400 pm) and 

200 ng/kg b,rte (3,200 ppa) fbr twmtysix Qqs rerulkd 

in a signiflaant mdt~ction in YCV, Hb, t o t a l  WC ( P C  0.01) 

count and an inorrrase in total wuc cuuat, hetemphi2s. 

eo.inophilr (Pc  0.01) and a mduution in 1yqWwytia 

(Y <0.01) mint, Hmoe the effwta of there dore 

lwals wen more savere than the o a r  ha, levels in a 

Bhort period o f  tuantysix d.gae 

An increase (Pr0.01) in .JWS act iv i ty  was  notiold 

Ln 1x1, IV end V which worn fed w i t h  200 mg, 1% me, 
aid 200 a&g b.wt. over a period of twmty ix  to a- 

w e  am against m p s  I to I V ,  Thrra feeding of m pyl 
~2600 p-1, 1% mg (2,433 P P ~  200 mg (3,200 pplIlic6 b.w 

over a p d o d  of thirtrythroe Baye brought abut  aa 

incrtsese in Chs SWT activity. Orougo I1 & XI1 birds 

spsrintaLaed over a perfod of sevmtyfivct days also ehwoci 

a mignliiamt incnspee (P(0 .01 )  ia the SGPT eoavity. 



S e w  eh@lherterae+ aoavlty w u  markedly 

dm3rear.d (PC Oeol) in & r a q  I V  aad V whia w.Pe f.d with 

190 ag rad 200 sl(t af malatbian raspwtively over sr pefiad 

of Gatysir w, while the ndwtian irz wt iv i ty  was 

(P <OeOS) in bi* fad malathfaa 100 W g  b e d  ovw a 

perlob of  thirtythree *a* lm6 a0 aherngo ia the 

arrtnvity in birds fod 50 BLg/kg bewt ($PWP 1x1 and in 

oontml (groug I) birds. The birde (@map 11) IMintzAnQd 

OW a periexi of suvcmtyfive daye thowed a aigprillll. 

081t (P 4 0.01) M - 8  Ln t b  mtivit;y. a-6 

of 50 adkg b e d ,  over a period of aenmtyflvo day8 bmgtbt 

about a -ease (P 4 0.01) in ehdkine8t0~0 mtivity, 

Gmaa cthangos of the internal orr;anr were inore 

proaaine~lt in IV and V than the other pupre. The 

p a s  ahangea b ~ l u c b  varying cbgrees of cageation end 

rmlargment of  liver end kidneys. &tartinee sharr+d 

slight emgwtian. H e a r t  and m s  did not ahoy any 

change, Teat88 uem atrophied Jn gm3up 3;V and V a y e  

F.cEding of mril~thlm 50 mg/kg b.wt over a period 

of thiFtythrear dajta a~howsd sU@t colrgestion In &na8oids 

and portlal triads. Degmarative changer la th. hepatla 

odls vie, 1088 of berrophilia c l ~ y ,  mrllhg md feu 

a m  of focal liver ceU rt4cmsis were &asem& The 

kupffer c U s  showed g m l i f e ~ ~ t i o n .  I n  bird. maint;ainm 

fir arp&rtyflm day8 therre WOIW severe s ~ l d  Urer.r 



wrra mu of m l t i p l a  focal U v r r  o a l l  acwaroris. Th. 

p u g  b i r b  fad 100 mg/k~ b.wt. of malefhion $br 

dmya m6al.d loss of liver lobular patturn, 

aong8stlon md rrrara ha@mo-#r and aa att-t to 

early eifihorir. These ahrmg.r vmm vdU daveUp.6 ia 

birdrP mainkrind for ssrmtyfivo deys on to&%. Xn 

gray, IV gpid V them ohangrr obsemnd w a n  . i a i l g l r  bUf; 

mom advanaad and ewen. 

K l @ e y ~  in g ~ m p  11. bixda naintdnod for thfrtythma 

chya ahowad a slight congestion w i t h  interstiti J 

hm-06, Tubular eplth.Um ~howed dogrreretiw 

cbaorga~~ l i ke  cloudy s v e l l b g  snd vmxmhtian, a t  p h u  

glomerular mdotbU\rm was prolileratrd. Them ohsnges 

wero aora sevec. and diihrso in bird8 maiata1n.d for 

sevmityfive dayr. Croup 111 maintained fo r  

daye &wed iatenstit ial  harmorrlrag4s deg~emtive  -gpr 

of tubular epithallum and outs,  in the luno. These 

changes were mch arhrmced in birds maintained for 

s8ymtyfive dayam Exteagive Lrteratitial hacnoW.16, 

dra~erat ive  ohmgee of tubular epitheUuui, ~wuolat ion 

an8 hypercdlularity o f  the glanrrnilar tuft8 uen ob8erv.d 

in group IV end V birds mdnt8lnsd f o r  k r r t y s i x  bays. 

lieart did not show my a g e i f i o  hlatoperthologiGal cheplgera; 

& r r r u ~  I, ZI md XU[, however Ught  cunngestion aad ier 

fwd  a m  of ooagulatlva n.cmair o f  oardim m ~ u d c u h r ; 6 u n  

w a 6  n0tic.d fa &TaU, IV V. 



btestirres ia mug I1 ahowod hyperplamir of 

1- .plt&ll.um with incrrpus* in ~pbl . t  #ll. rPd 

enteIDQhCOIPDBifin cmaJ.8. The80 ohraCyl w.rc) swan, in 

bi ld .  fed to r in  for aav1~1tyflvo -8. A l l  tho 

bhscrribed in group I1 were alm b.rr in group 1I.X bi- 

mainkrfned for fhi- d.ya md r.wntyfSvh 6.y. 

but these -8- ware ~ m m  aui uckadmd up* umo8ak- 

simUar dumw wrrr also notiemi in birlr god rrrlalUm 

1% &kg b.wt (Qwrp XV) and zal m&qg b.* (mmm V). 

The teatioular ahangem WU) noticad in ~ r w r g  11 

b%rda maintained for 75 Bey. amlye Teatioulnr crtuPrgea 

w e r e  alw not iowl  in group 111, I V  and V. Thm chenlyv 

notiodl w e r e  Q~ijpnerativa uhmgeo in rprra~afo(ponirl aJTa, 

acouIParlat,lan of tissue drbrir am6 oedrPcltO~a a i d  ln th. 

l \ m r g l  of th. 8raa;krifarous w.r, aab aba8nuo of 

spermatogunesir~. A n  incmess in interstit id tlsgue w i t h  

LNckening of the bearramt mombrs~ze wem alw notled. 
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