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INTRODUCTION



Stress on more use of fertilizers as well as
pesticides is increasingly being given with the modernisa-
tion of agriculture in Indiaes Improvement in agricultural
production calls for ever increasing use of fertilizers and

pesticides.

India loses its agricultural produce worth
seven thousand crores annually due to pests and diseases
onzjr. By the turn of the century, the present Indian consump=-
tion of 70 thousand tonnes of pesticides per annum is expected
to shot up to 200 thousand tonnese The pesticides, toxie in
natuxe promote polisoning in cattle besides environmental
pollution with increasing indiscriminate uso.

As there is every chance of toxieity by mishandling
of these substances,careful handling of pesticides is needed.
The recent disastrous Bhopal gas tragedy due to leakage and
inhalation of a toxiec substance used in manufacture of pestiw
¢ide is a point to be remembered,

Organophosphorus insecticides, very potent poisons,
may pose serious hazayds to animal and human healthe Unlike
organochleride group, they do not have residues in the environ-
ment for a prolonged periode Rogor, a widely used organophos-
phorus insecticide, 4is extensively used for protection of crops
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£yom various pestss A dotalled oxporimsntal woxk on
pathological changes duo to Rogox polsoning in buffalo
calves has boen undortakion in tho present studys

Rogox { Op O » dimethy) Se{imnothylecarbamoyimethyl)
phosphorodithicate) a broad spectrum organe phoaphorous ingece
ticide has found large sealeo use ag 2 systomic insecticido &n
hoxticulture ond aleo uwseful against bot £fiy in choops

For dalzy calvec undor 2 woeks of age the minimum
lothal dese is about 50 mg/kg whereas it is 25 mg/kg fox
cattle of 1 yoar agee Variable rogulths have boon obtainod in
ono yoar old colves at the doge of 15 mo/ko. Subacute dosos of
10 mp/kg hay beon found to be gafe for catilee It is alse
zoportod that continuous 5 day administration of Rovoxr mixed
with feods © 5 my/ke body woight lowored the cholinesterasy
‘activity of the whole blood to 21 per cont of the nommal valuss
though no poisoning was produced in sattlo (Radoloff, 1970).

Buffalo soxves as the main milk produecors in Indla
and with high fat content in milk. Due to the importonce of
buffale in doixy Mﬁuﬂhw} it has baan takon up av tho expori-
mental animale In Ma)them aze 6% million buffaloes with
averago milk yield of 495 kg per lactatien with 645 to Ta5%

fat (Banoxjoo, 1982)
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Vectors of human and animal diseases have been
undex control due to organophosphorus peaucldn/ though
cases of poisoning in animals and man due to them during
manufacturing and use even after great precautionary measures
have been of commoOn occurrences

Occupational hazaxrds due to organophosphorus
pesticides have been noticed in men involved in manufacturing,
compounding, packaging and aerial spraying (Paul, 1977).
Continuous exposure of livestock to low levels of these
ingecticides ensuesfrom pollution of envirecnment, extensive
spraying of pesticides and also from continucus ingestion of
treated crops, cereals -ﬂe'fﬂﬁ\uinﬁesa ¢hain of reactions in
the ecosystem (Narayan and Verma, 1977)s To a variable degree,
thege are absorbed through the intaet skin, mucous membrane
and alimentary tract (Jolly, 1997) and thus exceed the minimum

lathal dose in many casess

The object of present work is to find out the toxie
effects of Rogor on animal tissues and organs, to sl‘;hudy the
¢liniecal and pathological and haematological changes, and the
Cholinesterase activity in the poisoned buffalo calvese

The pathological findings will also go a long way in
initiating and elaborating more research work on Rogoxr poison=
ing in buffsloes bringing out news facts to the lighte
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Congidopable potentiality of the exgancphosphorug
pestigides for improving agricultural production has beon
notod but indigerimingto and careless use of such toxic
compounds in agriculture and in livestock may provo fatal
for animal lifes Invosctigations on symptoms, elinical or
histopathological foatuxes, haemgtological znd histopatholow
gisal changes are scareo in literstux

Oy

Haneo, the exgot position with refoxence to symptoms
and pathology of discase in rolgticn %o Romox, an organophosw
phozus posticide and 1%s emporimontol production for cozrect
diagnoois &s colled for in reopect of ef‘é’gﬁiw eéontrols To

ashicyo this, euperimontal studios have Aﬁ akten for the ¢ompound
namzy} {ROGOR) to0 got a tzuc paothological pleture.

In shoxrt ) the main objectives of the pzosent gtudy

are 3

fo Attompt to study of tho incidence of ROCOR
poisoning in buffalecss

2e¢ Study of patholegicnl, haocmatological 'ea
* in o gﬁe 4 n%alggihwmd “Roagor® pod in
buffalcoge

i3 of bicehemical c¢henge in Cholincsterase
3 aeggzity in oxporineontally polsoned buffale
CadVSe







Chemical polsoning specially due to organophos~
phorus peisoning which resulting in quick or sudden death
in eattle and buffaloes pose a serious hazaxrds Few patholo=
gical studies of Dimethoate (Rogor) poisoning has been
reported in these animalse Farbenindustrie was the first
organophosphate used as agricultural insecticide. Since
then by 1963, more than 50 thousand orgsnophosphorus compounds
have been synthesized, Of theese, only three dozens have been
produced on commercial basis (Chadwick, 1963)e

Lange and Krueger (1932) synthesized DFP (Dilsopro-
pyle phosphorofluoridate), the first oxgeanophosphorus compound
containing PeF linkagee They repoxted choking, sensation and
blurred vision due to inhalation of Dimethyl and Diethyl

phosphorofluoridate vapoure
Insecticidal and fungicidal activities of organophose
phorus compounds were reported in mid thirties by Lange (1935)e

The first agricultural ingecticide of this group
pladen (TEPP) was marketed in Germany in 1945 (0'Brieny 1967)e

Anticholinesterase activity of organophesphates was
first reported by Schraderxr (1952)e Toxic symptoms due to these
poisons were attributed to this activitye
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Orgenophosphates gotod as norvous systemic podsen
causing paralysis in affocted livostock (Jolly, 1957).

Known ¢ommexeinlly ac *Rogoxt, coined by TatawFison
pesticidos Division wos found to be a brosdspectrum,systomic
and contaet ingocticide apainst mites, f1liecs and mosquiteos
etee (TatowFioon, 1966)e

Chomically known a5 Oy Owdimothyl Se{Nemothy}
carbamoyl mothyl) phosphegodithiogte the empirical formula
of Dimothoato 4o GyH,,ONPS, and shoun as follows 3

s
Ciiy0 _ »?
CHy0 * anﬂz*m NHCH,

Rogor 4o availablo as liquid (30 E.C dimethoate) er
as gramules {5 ond 10% dimethoato)s

Accldantal ingostion of pesticide troated cxops and
algo fxom ingestion of insocticide itgelf ox from dexmsl use

the polconing onsute
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Exporimentally produged toxis haftaxds of dinitro
orxganophosphates polsoning in man ond animals was reported
after nomol sprayed crops ingastiony Rothol doso of this
in gnimals from fow gquaro yaryds of sprayed crops was ohsorved
by MeGirr and Papworth {1953)s

Parathion polooning in animols due ¢o fooding of
parathion contaminated paddy straw showod bronchial congtrie
ction, oxcessive salivary and bronchisl secration and deprossion
of rospiratery ¢entio zesulting in acphyxia and finally doath
of animals {Vonkotoramsn and Jagahathan, 1962)s

Trisorthocxasyl phesphate (YOCP) polsoning in ¢attle
due to ingostion of rotion contaminatod with 4% showed paralysis
and choldnergic sions in cows (Gontile and Gruarvian, 1965).

Two of oxganophosphate poisoning outbreaks in cattle
and shaop wore described by Poloz gk gle(1965) who recoxded
poisening in suckling calves fod on parathion poisoncd domge

Intake of food contzminatod with pazathion rosulted
in dosth of 100 pexsons (Wadhani, 1972)e

Rude gt als (1973) noticed poxothion poisoning in
dadzy cattloe

At Dozaha in Ludhicna district morxe than 28 buffaloos
of oither cox wexe roported to bo polconed due to ingestion of
dimethoataf imgh 196/
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| Bue to dormal application of 44,5% of emulsien
accidontal dichlozvos poisoning in 54 Holstedn and Jopsey
cows was noticod by Knapp ond Garden (1964) although Zuryer
{1969) doseribed parathion polconing from washing with 488
solution against lico infegtation in ¢attle,

Theeo catagorics of oigno and cymptoms vize
muscarinic, nicotinic and centrel nexvous offocts ware
obgorved in orgenephosphorus pesticide poisoning (Radeleff
gt alep1958, Clarke and Clpxke, 1967 Blood and Hendezcon,
1968, Radolef®, 1970 and Wills, 1970).

Saldvation, abdoméngl painy gastzeintestinal
hypersotilsty, bronechial constriction inczoased goexation
of bronehial mucoss, lacrimation, inveluniary defecation woxe
obgexvad in muscarinic offects whereas the nicotinic effects
wope characterised by uzination, bradycardias hypotonsion,
swoating, muscular twichingsy fotiguc, weakness and lastly
paralysise Rostlessness, ataxia, convuloion, loss of roflones,
coma ond death wore the central nezvous gystem sympten{Radclaff

28 ales1999)e

Dyspneca, Salivation, stiffncos of logs wezre alsp
noticed in orgenophosphorus pelsening in gattie and sheap
(Radolaffs 1958)e
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Profuso salivatien dyspnoea, diagrrhoon and
trombling wese noted due %o ezganophosphozus poisoning
in cattlo (Gaorge, 1957) whoreas Holmatd gt ale (1997)
rocoxded vascular congostion and codoma in euporimental
poisoning in laboratosy andmals. |

Cattle polseoncd with oxgancphosphorus compound
oxhibited trombling and convulsion (Cuser g8 ples 39620

Rogpiratory falluxe in orgonephosphorus poigoning
might be duo %o candisvageular Falluve where vasodilation end
£all in blood pressure ansuad (Kollo, $965).

Legions and neczotic chongoa Sn hearxd 1ivox,
kidnoy, solivesy clands ote. and in lungs congootieon, hogmow
rzhage, and ocdoms were noticed by Galsbt (1946).

Minimum tonie dost of Rogor in calves was 15»20 mg/ke
body weight thougsh 40 mo/Rg dose preduced sevexe texicity symp/
toms ond in doses of 80 mo/kg and above showed lothal offectss
Hewtt gt ple (1958)e Cattle orally adninistored 20 mo/ke
dimotheate rovealed toxie symptoms (Drummond, 1959)e

Dimothoate pelgoning in chocp with g dose of 32 mu/fke
body weight was doseribod by Meleny and Petosson (1964).
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Hinimum toxic oxal doso for salves undex two wooks
was found te bo 50 mg/kg body woight although 25 mg/ke tumed
out to bo lothal in one year old cattle (Radoleff, 1970),

titra {1978) used metasystox (180 mg/per os) in
buffaloes and roported profuse salivatien,incxoase bronechial
secretion; tromors etue in buffale culves but no patholeogic
changes wore noticed in animalse

Mallk (1978 a) reported leaé of appetite,deprocsion,
inereaced salivetion, lacrimation and diawrhoca in buffaloe
though diarrheoa was moxe pronounced in later stages followed
by weahness of hind logs and parolysiss

Organophosphorus insocticidos ave found to undorge
chomical chonges dn the body of the affectod animslseAccording
to O'Brien (1967) tho motabolism of Rogor ic divided in two
phasos vize (1) activative and (1) dogradative phasess In the
foxmory the paront compound is converted to oxysmetabolite
which s moxe toxic (ege dimothoaote to dimethowon) and degradow
tion of motebolite in the socond phace wes to cdomathoxon acid,
dimothyl phosphate otce Loos toxicity in mammpls ¢ompared to
those of incocts i3 due $o ability of mammals to attack on Ol
bond more vigorxoualy thun those of the insoctss
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Dauterman gt als (1930) and Stavons (1971) enuncisted
the following pathway of motsbolisn in ingeets and menmalos
dimothylaticn |
(g?tvmaéldgaa- .
AcHP), Plsdeselt 1 S o HaCO(0R)P {8 ) SCHmC (0 NHCH,

o0 mﬁ-%ms
d@amﬁ.nat&m
CH 0 '< hydrolyeis (&@)gp(s)ma-mou

7 '

v \
(Ca,0) . (S)OH (CH0) P (0w GuCH,=C(0)NHCH,

Mticholinasteoraso activity might be rosponsible for
organophotphate toxicity (Schrader, 1932)s

Cholinereic symptoms 1&Re musculay tremor, salivatien
and diarzhooe with DFP intoxication in monkeys and rebbit %o bo
acsociated with inhibition of hrain cholinogtorase sctivity wose
desoribed by Mazur and Bedencky (1946).

Ho significance of rod blood eoll cholinestorase in acubo
organophoephorus touicity was found by Frawley gf sle (192)e

Very poor informatien on haematological studies in
buffale calvos in organophosphate toxieity was theres

Leucocytosis and Exythrocytic sedomentotion rate inczease
in zobbits sdministexcd Trichlosphon © dose of 50 mg/hg Dody wolght
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weze observed by Peterichev and Lazawov (1969).

After administration of dimethoate in sheep at the
dose of 2 mg/kg body weight for 240 days Poloz and Kekhtyuk
(1970) found fall in haemoglobin and red cell value by 14% and

20% respectively.

Egythrocytopenla, fall in haemoglobin percentage and
packed cell volumevére noticed in buffalo calves given malathion
subacutely (10 mg/kg for 40 days) (Hothi, 1970).

Sallus domesticug given malathion in feeds for a period
of 30 days (400 and 800 ppm of malathion) showed leucocytosis

(Glmta and Paul, 1972)% :

Increase in packed cell volume with no change in diffe
erential leucocyte count in pony foals, intoxicated with shell
3D 15803 (16 and 384 mg/kg) was secoxded by Bello and Torbet

(1972)s

Vadlamudi (1974) obsexved decrease in red cell count
and haemoolobin value in buffalo calves gpread with 1000 ppm of
malathion and 250 ppm of malathion and 250 ppm of sumithion.

No haematological change in horse and ponies orally
administered dichloxvos (258 mg/kg) was obsexved by Thomas gf ale
(1974)

Fall in haemoglobin per cent , red cell counts and
leucocytosis in calves orally intoxicated with dimethoate (16 mg/
kg for 3 month) waenoticed by Abbasov (1974)e
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Buffalo calves were fed malathion sprayed fodder with
416 ppm concentration for 4 weeks and 05 to 15 mg/kg for one
year exhibited erythrocytopenia and leucocytosis (Cupta and
Paul, 1977, 1978 ble

Significant increase in blood clotting time and
decrease in plasma total protein and haemoglobin in buffaloes
in pesticide toxicity was noticed by Gupta {(1978).

In parathion polisoning in catile parenchymatous degene-
ration in liver, kidney were found by lontenelli (19955).

Neeropsy findings, haemorrhagic enteritis with mutiple
petechise and ecchymoses, engorgement of intestinal blood vessles,
haemorrhagic kidney and exudate in bronchi were reported by
Radeloff (1957) in poisoned experimental animalse

In experimental poisoning of dogs and guinea pige genew
ralised vascular congestion and pulmonary oedema were reported
by Holmstd et ale.{1957).

In parathion pdisoning in cattle and buffaloes degene=
rative changes in heart, livex, kl‘.‘!ﬂ.fm‘d congestionfhaemorrhage
in lungs and pulmonazry oedema vigze evident (Galati, 1966) 0

petechise in meninges, liver and myocarxdium were also
reported by Hothi and Kwatra (1972)e
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Shelinestexase inhibition
It is a known fact that organophosphorus insecticides
exert their effects through the inhibition of cholinesterase
enzymee No dizect relationship between cholinesterase inactie

vation and toxic menifestation has been described(Frawley gt ale
19523 O'Brien, 19603 Radeleff, 1970 and Steinberg g% ale,19T).

DFP intoxication in monkeys and rabbit were charact=
erised by cholinexgic symptoms including muscular tremors ,
salivation and diarrhoea according to Mazur and Bodnasky

(1946).

Prawley gt ale (1992) found that in acute insecticide
toxicity cholinesterase inhibition has got no significances
Cholinesterase inhibition in brain, red blood cells or plasma
does not affect toxic symptoms. No 'charactorhﬁc symptome
were noticed in EPN intoxigation in small doses although
there was inhibition of cholinesterase activity with lspse of
time (Frawley et ale 19952 and Radeleff and Woodaxd, 1957)e

Lovel (1963) noted that neither insecticide propex-
ties nor mamallian toxicity exhibited by dimethoate or
malathion was related to cholinesterase inhibition in the

nead of M. domesticg or in the brain of ratse
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After feoding fodder contaningtod with sumithien ®
90 and 200 ppm and nmalathion 20 and 100 ppm, inhibition of
chelinesterago activity hoth in xod coli:ond plagis of
buffalo calves wexe noted by Vedleamudd ond Paul (1974).

Polsoned cattle showod profuse salivotion,bredys
cardia, dyspnoeca ond reduction of cholinesterase activity
in blood {(Klce and Raake, 1977).

No corzelation betwaen the extont of inhibitien of
erythrocyte and plasmg ¢holinustorasd and ¢linigal manifostaos
tion of touicity wore noticed by Gupta and Paul (1977, 1978 be

Malik gf sle(1978 b) noted that *Hinosani'produccd
bleod cholinosterase inhibition in buffale ¢alves. Thizs wag
partially relsted with coverity of intonications

Buffalo calves (administorodeiZ2d mo/kg bedy weight
malathion orally) exhibited incregsed tzend in cholimesterase
inhibition 8411 death by Gupta gf gle (1981 b)s

Singh (1981) fed buffalo calves oxally dimethoatc20,
25, 37«5, 40, 50, 100, 200 mo/kg body weight by drenchiag
bottles Touic symptoms vore preduced by the dosos of 30 and
50 mu/ko body welght, and 25 and 100 pox sont death vespectively
with those dosese Aftor 36 hours post orol adminiotzotion of
Rogor @ B0 mg/ig body weight ohowed moximum inhibition of plaostma

cholingstorsne was noticods
o







In the present study, a total of 14 nommal buffalo
calves {aged 1 year) were procured for experimental worke All
were of non=descript breed available in the distriet of Patnae
These animals apparently well, were maintained in the available
housing condition at Bihar Veterinary College,Patnae. The animals
were kept under observation for a week prior to administration
of dimethoate for the sake of aceclimatizations They were given
paddy straw and greens and water gd libe These animals were
tested clinicelly before the experiment and they were free from
parasitic diseases.

There was one group of 12 animals against 2 animals
as controls Control animals were given water in place of dime=

thoates

Insecticide used 'Rogort 30 EC (30X dimethoate as
an emulsiable concentration)s It is a product of Tats-Fison
pesticide division (Rallis India Ltde, Bombay)e It is easily
available in markete It is in common use in this state for

control of insects and pests etes

The buffale calves were administered orally at a
constant dose rate of 50 mg/kg body weight to produce acute
poisoning in thems The lesions developed in the buffalo under
acute oral toxicity were main aspects of studiess Prior to
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administration of dimethoate for acute poisoning, the animals
were off fed for 24 hourse

Earamctexs studied

Record of symptomatology, toxicity signs and
symptoms etcs haematology and plasma cholinesterase of bloed,
and gross histopathology were the main parameterss Blood
samples were obtained from jugular vein at different intervals,
before 0 hours of Rogor poisoning and at peak of toxicity
symptonss

Haemoglobin (Hb)
Tetal Exythroeytic count TEC)
Total Leucoeytic count (TLC)

Erythrocyte sedementation rate (ESR)
pifferential leucoeytic count (DLC)

Cholinesterase activity- Plasma cholinesterase was
caleulated by method of Michel described by Oser {1965)e

Experimental group of puffale calves in this plan
included twelve animals divided inte 3 groups consisting of
four animals in each groupe There were two animals in a group

acting as control which wexe not given any dimethoates The
buffalo calves of I, 1I, II1 group were administered dimethoate




t 18 3

50 mg/kg of body weight orally be means of a drenching bottles
The calculated amount of dimethoate was diluted with 100 ml
of water and then administered ¢to the animalss

Control animals were sacrificed after the end of
experiment and tissues were collected for histopathologys

Symptomatology, haematology and biochemical analysis
were done in all the animals of different groups before and
after administration of dimethoate.

The same studies were carried out in control animals
which received only watere The blood samples were collected from
Jugular vein by sterilised glass syringe for haematological
studiegs In addition to above plan of work, time interval between
adninistration of dimethoate and appearance of clinical symptoms
and death were recordeds

(a) General appearance

(b) Behaviour

(e) Inspection of bodv region
{d) pulse rate/mine

(e) Rectal temperature

The blood was collected in sterile vial containing
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an onticoaghlent (citeato) in dried form aftor keoping the
vial in hot odr oven at 60%C, Tho following valuos weze
caleulatod,

{a) Total leucocytie count and tot o
count = Standord mothod of Bodute {JeraoYtio

{b) mwmgm m?eggaﬁ count - stondard

{e) ﬁam&glcm (Hb3) » dotoxming
haemoglobinomotey ?@m& Yo Sgha!.m;sg'ﬁg

{d) Exrythrocytic scdtmont Y Boto w b
m%‘ ¥ ation ratd » Westorgzen

Wegtexgren tube has o total length of 300 mm,

and 2 mn diamotor and capaeity of 1 ml and
groduation frem 0 to 200 at 1 mm intozvals
Blovd was drawn into the wostorgron tube upto

0 mark and the tubo was plaged in an upright
position in o specisl stande The £all in oxythyoe
¢yte gedimentation »ato was noted as avorsge por
hour and ¢aleulated as follows $

2
Wm =2 mgag@ godimentotion zato om
2 . per he

tic gam « (TEC) wge dotezninod
Lo

Tot 13T
(e)walemagl

Proparstion of bloed £iln « Byen blood filmgs wexe
prepared with polished and gbsolutely, cloan stidess The omages
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were stained by Leishman's stain. 200 leucocyte were connected
in each slide following battlement system (1 mm down, § mm
across and 1 mm above)e

Urine samples were collected in clean and dry test
tubes and was examined for routine values.

Blochenical exanination

Plasma cholinesterase (PChE) activity determined by
method of michel « cited by Osexr (1965) 042 ml of plasma was
diluted to 10 ml with water and mixed fml of this diluted plasma
was transferred to a small beaker containing 1 ml of buffer
solution 11 and was placed in a thermostatically regulated water
bath at 25% for 10 minutes, then the pH of the mixture was
measured using a pH meter and reading the 0,01 unite The beaker
was retumed to thermostats The time was noted and then 042 ml
of 0165 M acetyl choline solution was added with rapid mixinge
Subsequent steps were carried out for calculation,

Lalgulation ¢
The cholinesterase activity of the sample in units of [\
pH per hour was calculated as follows 3

L pli/bx = (piy —:52 - b) o
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Where pHy and pH, are indtial ond €inol pH, %= tims
in hours botwsen mixing acetyl choline snd b, £ axe csrrection
factorse

Aftor doath of exporimentol animels, a thovough
postnorten exanination was donce At firet, snimale’oxamtnod
were axtomnally and then doskinneds The carcacses wore opened
by stondard precedurone Tho vardous parts of bedy wore enmmiined

systomaticolly and lesions in thom wore xocowded.

The small ploces of various oxgons such as liver,iung,
kidney, brain, musele, hoart wore ¢olloctod and fined in (163
formal saline solutien)s Paxaffin was usod as cmpedding motewial
and goctions weze taken ot 5 to 6 micren thicknoss by hand deiven
microtomns Theso soctiens whore gtained by routine Heoomstozilliin
- and Eogine methed (Lillic, 1994) and studied undor miscroscopte

Colculation of moan, SE and ¢ tosts wore conductsd as
dacor and Cochxan (1967)s

%







Tho matorial coensistod of oxporimental fatal cases
of dimothoate polsoning in buffaoles Buffalo ¢alves wore
procured frem a local commexeial supplior for vecording of
syeptonctolagys haomatology and tigsus changoss Only buffalo
calves elindecally froo fyom diseages {parasitie diccases otes)
for thyoe suscassive daysy were selectod for dimotheate adminw
istration to produce owperimental intenications Dimethoate
(30 mn/ke) was adminictoxed to o group of 12 male buffale
calves ataingt 2 which acted as controls

bue to faulty use of dimothoate by fazmers dwo
buffalocs woxe roportéd to be depd in the digtrict of Madhubanie
Diagnosis of onperimental dimcthoato poisoning was based on its
knoun sdministreation por ose ALl the poiconod cases died within
two days of oral intgkes Regults have boon judged by all ox
none standoxds fecs roproduction of fotal disoase was congidared
as positivas

The gross lesions in buffaloos wore rostricted to
symptome dovelepod owing to Fepid course of dimothoate poisonings
Symptoms apposred within 21 heo of dwug administrations No rlge
of bedy temporature in owporimental buffale colves was noticed
zathor tho tcmperature bocame subnezmal bofore deathe




The affected huffaloas wore showing dullnoss and
dopression, twitching of museles, muzzle ond indordinatien
of movemente Theze was profuse salivation, museular faseicu=
1ation and dyopnoeas Finally they becoms comotosed and dicds

Frothy onudateo was pregent at the nostrils gnd
nouths The eye balls wore gunken with dull coats The lungs
wore sodematous ond blood flowed fyom sud surfaces. Liver
was swollen end gall bladder distonded with bile. Dilated
right ventricle contained partially elotiod blood and kidnoys
were suollens Thoze wore hyporsomis or hoomorshagic changas
in abomasum and Intestines

The central veins in hopatic Jobule were distondod
and hepstoeyte in gentral lobular avea woers swollon,granulor
and chowed doponeragtive changese Thoze wore degonerative changes
in lining of epithilisl cell of kidneys alongwith focal aveas
of hacmorshagse The hoort lost striation and focal hacmorrhage
and fraomentation in hoast muaclos was progents In sections of
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fungs stained with hoomatoxyllin and cosine whewod hypexasmia
and the alveclar walls were prominants Pink stadnod flusd,
exythrooytoy otee with markod codema wore found 4n alveotar

8pato8e

Pimcthoate 50 mg/ky body woioht was piven por os
to produce polooning in a group of twolve buffole colves. ALl
the buffalo colves wore dogd on 2nd day of polsening (Tabic ¥).

Acuto tonieity sions developod in the buffsle calves
adminigtored dimothoates Table 2 showa the symptoms ond siong
which wero noticods The timo of ongot ond peak foxicity and
mortality with 50 mg/ky body woight dimothoate has boon given
in table 2+ The ensot of symptoms wose noticed after 1829 hxs
and the poak toxicity afteor 2530 hrs end aftor 3649 hes ald
the snimale were doade The buffaloes wore dull doprescsed and
off feed, sallva dribbled from thodr mouths Puofuss latrimet
and sevare twitehing of the muzzlo wose guone Thero was labourod
broathing, bradycardia and tho inbs oot paralysed. The anfmsls
suffored faom asphyxda and all of thon ultimatoly diods %’gﬂ tima
roquizod for obtaining difforont stagos (ses onscly pealy
dyspnooas Goma and death in acute oxal tonicity of dimethoate)
poisoning in buffalo ¢alves are Snfoxporatod in table 3e
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The average hours for onset of toxicity was(19+8330.297)

as against the culminstion into death of the experimental

animals after (37.8340,4582) hourse Temperature of intoxicated
animals became subnormal before death.(Table 4 ). Respiration

and pulse rates of these animal came downe ALl the animals
exhibited incoxdinated movements. There was loss of gppetite
which developed after polisonings Clreling movements were noticed
in three of the poisoned animals after 27 hrs of poisoning which
later culminated in paralysis of hind legs after 34 hrs of into-
xications Open mouth breathing with onset of symptoms were noted
in all the calvess From the begining upto 2{st hrss there was _
noderate respiratory distress which later turned to difficult :
and laboured breathing as time passeds All of them were comatosed
before deaths Slowing of breathing till their end was alse marked.
Loud pulmonary rates were detectable by stethoscope. There were
severe twitchings and faciculations of muscless Four polgoned
buffaloes were markedly depressed with their heads thrown back

on their flanks., Of the poisoned group, eight buffaloes showed
diarrhoea, swaying gait from the first day onwazrds. The muscular
paralysis, laying down condition and asphyxia characteriged all
the animals second day before deathe Un the second day animals
failed to stands Animals of the poisoned group exhibited sweating,
lacrimation, excessive salivation and involuntary defaecation.
There was significant decrease in respiration and rectal tempera=
ture though no significant difference in urine was revealed -_or}

examinations
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Thexe wae sionificant docxcase in tetal orythroe
eytic count (4420504348 million/enn), hoemoglobin por cont
(8+522£04150) though sionificent incroese in total loucocytle
count (10,03£04348 thousand/emm) and orythroeytic sodinentow
tion rato (19343340474 mo/hr) were obsesved (Table B) in
poisonod animolas DAfferentinl Joucosytic count ( por ¢ont)
revepled sionificent inexease in lymphocytos (73.5840.9728)
whoreas the noutrephils (23.082048569) docreasod significantly
Tho value of monocytes (1a782042178), Eosinophils (1,00 &
0.3482) and bashphile (045040.1508) wore found to be nune
pignificaonte

Sienificent increoase in plasma cholinosterase (PChE)
inhibition por cont values wae noted in cuperimental group of
acute poisoned buffslo ecalves por os {(Toble 6 )e The placma
cholincsterase inhibition pox cont (8145840.908)in the post
gdministration pexfod of the exporimental group chowed highly
significent differente over that of tho control once

Grans notholaay 3 Extornsl oxaminatien of fm ‘podsoned
Wfaloaa malad sunken eye ballse Blocd tingod fluld @m




$ 271

found to escape from thelr nostrils. Dribbling of frothy
exudate fxom mouth was algo noticods Tho coat was dull,
Muscles wexe found %o bo dry and stichy e touch on dostinings

Lupags

There were fow sub ploural fzzcgular deprossed
areas in both the swollen and enlarodd lungse From the cut
surface of lungs, blood tingod watexy fluld ecscopede The
lungs wexe of fimm consistoneye Travhen consisteod of blood
tinged frothy matoerialos The lungs showed pink ox groyish
white sub ploursel yalsed aross abowve the level of surzounding
tiscuos (Fige § ond 2)s

The livors of the euperimntally poloonod buffsloes
weze invarlably swollen and soddened with rounded odgess A
fowr raddish sub ¢apsular focl wore noticed in the livezs of
fivo poisonod duffalesss Full goll bladdows distended with
groonish and ropy bile were obsorved in case of 8 buffaleos
of axperimintal aroupe Thoxo wes flow of blood on the cub sumw
facose Pinkt stained fluld consisting of faw erythzocytes in

the intexlobular gpaces were also noticode Groydsh white patches

in liver of 3 dead buffaloes woxe encountoreds

He aznt
In 7 intonicatod buffolees richt ventricles of the
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heart were dilatedes Sub epicardial haemorrhagic foci were
also noted, The ventricular walls were conpested and partias-
11y clotted blood was present in their cavitiese In case of
4 dead buffaloes of experimental group chicken fat clot was
observed. There was clear groove between left and 2zight
ventricle indicating dilatation of right ventricles The
auricles also contained clotted bloode The cardiac muscles

were soft in consisteney.

Lancreas

Moderately swollen with few reddish areas in pancreas
was obsexrved in 8 dead buffaloes of experimental group.

There were petechiae and oedomatous areas and ecchymos
ges in mucosae of abomasum (fige 3) and the small intestinal
tract was covered with blood=-tinged watery material. Swollen
intestinal mucosae with ocedematous reddish patches were met
with in case of 8 dead buffaloese. Hypersemic patches of
abomasal mucosa were found in six out of twelve deall buffalo
calves of the experimental groupe

Swollen and hyperaemi¢ spleens were noticed in six
out of 12 dead experimental calves »
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Kidneys

Swollen reddened kidneys with bloed flowing out of
cut surfaces were also noteds Four dead buffale calves
exhibited reddigh foel or stripgsin the cortex of kidneys.
The capsules were easily detached from theme Moderately pale
and swollen kidneys were marked in two dead experimental
buffalo calvess

Azalin

The meninges of brain were reddened, the vessels in
the meninges of brain were engorged (Fige 4)e When they were
cut there were minute spots of haemorrhages on cut surfaces.
Meningisl hyperaemia was noticed in nine of experimentally
dead buffaloess There were reddish stripes on cut surfaces of
cerebellum,

lusclog

Muscles fibres did not exhibit any gross lesions

: lungs ¢ There were areas of hyperaemia oedema and
presence of pink stained fluid in inter lobular spacess Blood
vessels in peribronehial spaces arve filled and capillaries were
engorged with blood at places (Fige 5)e The bronchi were dilated
and contained exudates rich in red c¢ell alongwith a few round
colls (Fige 6 and 7)e The alveoli were filled with pink stained
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hoemogenous proteinous material alongwith red cells and a
fow lymphpeytes (Fige 8)e Thickened alveolar walls due to
excessive number of erythrocytes in alveoclar capillaries
as well ag due to infiltration of monenuclear cells and
round cells were also noteds 'rho haematoxylin and eosin
stained sections of lungs revealed distended alveoli with
broken walls intercommunicating between alveoli (Fige 9)e

Livelx

Livers of all the animals of toxiec group showed
distended sinusoids and central veins (Fige. 10)s The liver
cells in hepatiec coxd of lobule were dissoclated and disoxge=
nised in several places (Fige 11)s The liver cells were mode=
rately swollen, rounded and granular. Red cells were noticed
in distended sinuseoidss The vessels in portal triad wexe
engorged with erythrocytess In livers of three buffaloes
there were foeci of haemorrzhages (Fige 12)¢ The liver cell
showed degenerative changess. The central e vein was very much

dilated due to hyperaemiae

leazlt
In the heart muscles the striations in muscle fibre

were not visible snd showed fragmentation at placese The
vessels in interstitium were engorgeds There weze also few

focal hacmorrhagese
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fancreas

In pancreas in seven buffaloes the islet cells were
found to be swollen and deplated in number (Fige 13)e¢ The
vessels were swollen and engorged with bloode The islet cells
were swollen, granular and very discrete.

In spleen, the Malphigisn's corpuscles at places
were depleted of lymphocytes. There were arcas of haemorrhagese
The blood vessels were also congesteds

Kidneyg

In kidneys the epithelial cells lining the tubules
were swollen and desquamated to form clumps in lamina (Fige14) .
Epithelial cells was swollen, granular and exhibit degenerative
changes (cloudy swelling)e In kidneys of six fatal cases therxe
were pink stained material in lamina. Vessels in interstitium
of kidneys were congesteds The Bowman's capsule were very much
dilated, There were areas of focal haemorrhage in kidneys of

five animals (Fige 15 Je

Sraln,

Marked perineural oedema showed evidence of empty
spaces around the neurons in eight dead buffaloes of toxie
group (Fige 16)s There was also irregular areas of liguefac~
tion necrosis and also perivascular oedemaes The neurons
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gshowed neuronophagiae Anoxie changes were noticed in brain
gsectionse The neurons were swollen and nuclei in neurons
eccentric in position in some cases in position in some
casess Glial cells (microglia or oligowdendroglia)appeared
around the dying neuron and showed satellotosis and neurono=
phagiae Increased accumulation of microglial cell in brains
of three dead buffaloes were met withs In brain, there were
irregular empty spaces in cerebellum of two of the dead
buffaloess The perivascular spaces wexe enlarged dilated and
contained empty spaces (Fige 17)e

The intestine showed epithelial cells lining cxypts
of Liberkhun desquamated at places to form clumps in thedr
luminas
Uuscles

Muscle fibres of thigh showed loss of striations
in two buffaloeses

*5%
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Table « 1 : Experimental Dimethoate Pa-isoﬁtnq

Insecticide ‘roxic dosge surw:lval time
in hrs) |

R_og:: .

{Dimethoate) 50 mg/ko 36 -~ 41

(12)#

=T a1

# Figure in parenthesis indicates number of
gmh




Table -~ 2 : Studies on acute oral toxicity of dimethoate
poisoning in buffalo calves.

Dimethoate _ 2t . o
dose (mg/kg) Off fed,mild Muscular fascicula- Dyspnoea Coma Death Remarks
depression, tions,incordination,
salivation, rigidity of 1limbs,
twitching of deep depressiongpadd=
muzzle 1ing of limbs,hypersa=-
livation, open mouth
breathing with groaning
rales .
50 18 « 24 hr 25 « 30 hr 30=33 hr 34-40 36-41 100%
(12) (12) (12) RE WK SNSRI

(12) (12) (12)

Figures in parentheses indicate number of animals exhibiting
toxicity signse

g
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Tablo - 4 ¢ ram gho eag the moon valuos with Mfw

Fote tonda 343 T sasorimani Seace s
Bng 1n Bupeote oatuen” al Rogox pol
— ettt
Staoes of Hean xea ﬁr
m@sﬁ W Hogn seop mm Maan puw? gate/
op (n)
Protoxie 101425204902 1085404 839C 94092204229 €
(12) (12) (12)
Post 100421204115750 8450500150850 53.56400933 £
($2) {32) (12)
Contzol 101425402505 1045020 449% 53.5049650 £

(2) (2) {2)

Thogo with same supowseripte ozo nonsignificant fox
eaeh perameltors

» glgnificance at 5% (PL0403)
€2 glonificonee ot 1% (PL0#01)
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Tablo = 5 & ahowha ﬂmﬁaxain

T5C 54084050204 Be1330.0510 4,2030,346™
(W“) | (2) ua) (12)
TLC 80092040204 0479504479 10,8330,348"
| m’a | (2) (12) (12)
Hbst m.w.ma 10.2304041102 8452204450
{g%) | (z) {12) (12)
BSR 974520480 9762550467 11343350,74°"

(m/!u-) (a) (m (12)

240049 Mﬁgss:m 14784062176
lymphocytes  6845040,2041 654902048015  73.961049720"
(%) " 2 {2 12)

Neutophils 280020 20.83£0,8602  234082048569™
() @ (i) (1)

Eosnophils 145020,204¢ umegam 14004003402
(%) _(2) {12 (12)

a&ﬁ@mt 0 Cu 175000349 045040.1503

wmmmgg T o 1% (20e0t) %5 gsmmﬁ 'agn ‘ ;?)'

parentheges indicate
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post toxicity 8486404908 (12)

contmel , 2450500204 (2)

se Signdficont ot 15 (2/0401),
Figures in parontheses indicste the number of

nakee




Fige 1 and 2 The lungs weze swollen and enlarged,
pink or greyish white sub pleural
raised areas above the level of gurroun=
ding tissues.




Fioed Potoehfae and ccchymoses in mucosa of sbomasn.

Fige 4 The vosgels in ooninges of brain wore engnzged.




FigeS There were hyperaemia, oedema present in 1
e H&E x 100, s

Fige6 and 7 The bronehi of lungs were dilated and
eéngorged with blang at places H & E x 100
h XE x40
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protSings notortals

Figed The alveold were distended and walls broken
e ﬁa‘“m’stﬂég‘&g&g Botmen aiveot!




| diotended sinustod and

e g liver colls in hepotie doxd of lobule were
Tl asociated ang dioommont ol
H




Fige12 The _gggse}. in porteX trlad woxe engerged with
HAEg $00 -

Fige$ ﬁ?l@w“ lon,
HBExn 100




Fiqc $4. 'fhe epxthalial se.u. l.in:l.ng the tukle in
kidneys were swollen and desquamet 3

H&axﬁoo

Figs+15. Foeal haemorrhage in kidneys
H&E x 100




Fige16. Marked perineural edema evidence of empty
spaces in brain H & E x 400

Fige 17. Perivascular spaces were enlarged
H&E x 100
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2ILSCUSSION

Very scanty information on pathologic changes
of acute dimethoate poisoning in buffaloes wexe met with
in literature. Results of the present study might be
useful and available in eluecidation of the pathogenesis
of dimethoate poisoninge

Acute dimethoate poisoning was produced in a
small group of 4 buffaloes (twelve buffalo in all included
in present study) by administering dimethoate (50 mg/kg
body weight) through drenche Results obtained after pols-
oning were compared with those of control as well as the
value of same group of buffalo before administration of

poisons

Oxganophosphozus ingecticide include very strong
toxie chemicals such as dipterex, malathion, dimethoate,
chlorophon etce Excessive accumulation of acetyl choline at
the nerve ending is believed to be responsible for exhibiw
ting of toxic symptomss When ozganophosphorus inhibit®
cholinesterase for hydrolysis, cholinergic symptoms appear
in animalse Ladell (1961) consider death in animal due to
asphyxia due to anticholinesterase activity in braine In
the present study there was marked pexrineural oedems and
neuronophagias There is also perivascular oedemas Such
echanges also give rige to other nervous symptoms.
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As pointed by Clarke and Clarke (1967) ) the
nervous symptoms also result from prolonged cerebral anoxia
and degenerative changess The symptoms obsexved in buffale
¢alves given 50 mg/kg dimethoate were depression, dullness,
marked salivation, lacrimation, twitching of muzzle and
muscless The respiration was much laboured and there was
also bradycardiae Subnormal temperature before death was
noticed in each cases Clarke and Clarke (1973) obsexved
depression in dimethoate poisening in sheep and Radeleff
{1970) alse found dyspnoea, salivation, abdominal discomfort
and stiff 1imb in dimethoste poisonings Thelr observations
were almost similsr to the present findingse The toxieity
symptoms were in general agreement with those of Radeleff
(1958), Ceorge (1957), Guser g% ales (1962), Galati (1966)

in cattle and buffaloes.

The symptoms and lecions in buffaloes were due
to inhibition of cholinesterase in dose of 50 mg/kg body
weight of dimethoates The ostﬂ:t of inhibition has been
described to be dose dcpmdpt by several workerse Frawley

et ale (1952), Vadlamudi and Paul (1974) observed marked
plasma cholinesterase inhibition in dimethoate poisoning

in buffalo calvess Toxicity signs of dimethoate poisoning
noted in present studies agreed mostly with those of Gupta

gt ale (1981 p) and Singh (1981)



$41 2

Buffaloes under the present experiment showed
toxicity signs in dimethoate poisoning and sions included
depression and cholinexgic signs like, salivation, incor-
dination, muscular faseiculation, rigidity of limb,swaying
movement, groaning, rales and open mouth breathing etce
Watery discharges from mouth and nostril were notedeLater
they became comatosed and died.

The islet cells of Langerhans were swollen, more
granular, very few in number. Hyperglycaemia described by
several workers in dimethoate poisoning in animals such as
in buffale (Gupta, 1977): Singh (1981) might be attributed
to pathological change in islet cells of Langerhans. Veiss
2% ale (1964) and Rosen gt gle (1958) also suggested that
liberated catcholamines from adrenal medulla due to accumila-
ted acetyl choline gluco=corticoid might be responsible for
hyperglycaemia in animals,

Significant change in total erythrocytic count,
total leucocytic count and haemoglobin per cent in buffalo
calves administered dimethoate 50 mg/ky were noticed. Total
leucocytic count showed significant rises Abbasov (1974)
also described leucocytosls in calves administered 60 my/kg
dimethoates Erythrocytopenia and leucoecytosis in buffslo
calves as observed in the present study were similar to the
obgervations of several workers Hothi and Kwatra (1972),
Vadlamudi and Paul (1974), Gupta and Paul (1977), Singh(1981)
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There was hyporacmia in gostvomintoctinal tract
of tho polisoncd buffales Distoned gatl bladdexs with bilo
wore noticeds Such grossiy obsorvad findings weze similow
to that of molathion polfsoning in buffalo ealves (Vodlomuds
and Paul, 1974, Sinoh, 1981), '

In gections of lung, liver and brain cengeotion
and hacmoxzhages wore seens Thero were also satellotosss
and nouxonophagia in braine Kokhtyul ($570), Gupta (4977)
and Singh (1981) alvo xeportod cimiiar findingss Haomormw
hage in gastrowintostinal rast of vattlo and shoep intowis
catod with dimethoste was also roporxtod by Radoleff ond
Wocdard (1957)s

Salivation, museular poxolysic, shooting diarzhosy,
progtrate condition, laboured broathing wors vosy much
ovident on the 2nd day and 100Y moxtality obsorvod tho samo
daye Deczesse in pulse snd xespiration suto of cwporimontally
polsonod buffalo ¢alves was also noticeds In only two casos
the bronchi ohowod hacmorrhagic oxudsto whereas in othegs
the brenchicles wexe emply ond dilatod and there was okeoss
of pink steined fluld, a fow exythrocyte and fow sound colls
in tho alveolis The lesions in lungo were cosentially scubely
odematous and led t6 dovelopmont of anosie stage and asphywia
4n the affectod onimaloe The losions in the sploen were found
to be similaxr to those reported by sinoh gt ale (1984).
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Accoxding to Clarke snd Claxke (1979) theeo wae
o cignificant patholopicsl change seeulting from ospancphow
sphorus compound leading to atute toxicitys Losions such as
pullioncyy oedema, gastroenteritis lod to appoctence of toxie
signs like acphyzta, dlarzhoos otes The suspocted cases of
oxgenophosphBzus pofsoning ¢an be dotemmined by plasma oholde
nestorase activity as the valus was vory oueh inhibitod in
Sxporimontally poisened buffalo calvess Bymptoems of Qyspnady
euncessive calivation ond otiS¥ Linbs uwere typleal symptons
which wore in closy proxindty to those doscribed by Redolose
(1970)s Acphyxla was the modn couse of dopth in dimothoste
poiseninge The lesion 4n liver waxc sim$lar to thoso zeported
by Fontonelli (1955)e Donz (1951) zopoxted depkotion of Llynpe
hotyte in the oploone In the prosont case those was doplotion
of lymphoeytes in the spleon in some ensess Goll bladders
wore distonded with bile in al) the buffaloos shewd rotontion
of bile duo to poor contrattion abllily of the walls of gall
bladdore Fragmontation of cardiag mustlo fibreg and degenoe
rotive chongoe An cardiat muscle lod fo foll in cordiae
activity and evidonces of bwadyeardia An oxpowimental Wuffalo
calves wore noticod, |

Respiratory fallures aceompanied by cosdiavasculer
£ailure were zoported to be the dguse of doath in sush easos
(Goodnas and Gilimang 1978)e
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SUMMARX

Pathologic changes in acute dimethoate poisoning
in buffalo calves have been deseribed in the present studys
The buffalo calves given 50 mg/ky dimethoate showed marked
salivation, muscular faseciculation, lying down, condition
etee

All the symptoms noted were the symptoms recorded
in buffalo calves which were under dimethoate poisoning at
the dose rate of 50 mg/kg body weights

Plasma cholinesterase value inhibition per gont
markedly increased on dimethoate administration,

Pulse and respiration rates were reduced in
toxicated animalse

Significant fall in total erythrocytic count and
haemoglobin per cent, and marked leucocytosis in poisoned

animals was noted.

Histopathological changes in oxgans i.es liver,
lungs, kidneys, brain were of hyperaemic, haemorrhagic and
degenerative in nature,

It may be concluded from the study of histopatho=
logical changes of different buffalo calves that Rogor might
be a drug possesing nephrotoxie, hepatotoxie and neurotoxie
porpensitiess Oedema was found to be moxe or less consistent

¢hange in the lungs of the affected buffalo calvess
s
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