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ABSTRACT

The environment is constantly exposed to possible
hazards of pollution which is inevitable in present day
industrialisation and agricultural practices with quarter
nillion of chemicals produced annually and several thousenda
uged to control pests in Agricultural practices, ran end
animals stand great rigk of toxicity and the toxicity renges
from short term disturbances of homeostasis to diseasep,
carcinogenesis and finally death requiring contimious
monitoring of production of chemicals used for the control
of pests,

Malathion was selected t0 study the short term and
long term effects., Fifty male cockrels of five weeks age
gYoup were reared in deep litter system and divided into



five groups. Lach group consisting of ten birds, The
birds in group II were fed with malathion 50 mg/kg b.wt,
group III with 100 mg/kg b.wt, group IV 150 mg/kg b.wt,

and group V 200 mg/kg b,wt. daily, Five birds from Group I,
11 and 111 were sacrified after thirtythree days in the
experiment to study the short term effects, The remaining
were sacrificed after seventyfive days in the experiment

to study the long term effects., Lirds in group I served

as control. Weekly body weights, mortality pattern,
haematological, biochexzicael investigations end histopathoe

logical changes were carried out,

The birds in group IV and V showed nervous symptoms,
reduced feed intake, pale comdb and started dying from
the 1lst week and hemce theze two groups were terminaeted
from the experinment at the end of twentysix days,

The birds in group Ii fed at 50 mg/kg b,wt, over a
period of thirtythree days consumed malathion ranging
from 536,50 mg to 820,50 mg and the birds maintalned over
a perlod of seventy five days consumed malathion ranging
from 2,819.25 ug to 3,322,50 mg,

The birds in group il maintained for thirtythree
days and seventyfive days showed an increased body weight,
but the gain in welghts was not proportional to that of
the control group., In general there was a reduction in



PCV (P £0,05), hasmoglobin (P 0,05) and total REC comt

(P 0,01) only, In birds maintained for seventy five days
in addition to these changes an inorease in total WBC count
(F£04,05), heterophilic count (P< 0,01) a decrease in
lymphocytic count (P( 0,05) and an increase in eosinophilic
count (P 0,01) was obgerved when compared with control
group, The serum glutamic pyruvic transaminase and cholinee
sterase activity was not affected in birds fed with toxin
for thirtythree days however, in birds maintained for
sevanty five days of toxin a significant (P (0,01) increase
in LT activity and a significant (P { 0,01) decrease in
cholinesterase activity was noticed,

The histological changes found in different organs
in birds of (group 1I) maintained for thirtythree days were,
slight congestion and mild degemerative changes in the
hepatic cells, The kidneys were alightly congested
associated with interstitial haemorrhages and degenerative
changes in the tubular epithelium, The intestine presented
e picture of hyperplasia of laminar epithelium with
increased goblet cells, The changes in the same organs
vere prominent in birds maintained on seventyfive days,

In addition to this mild degenerative changes in seminiferous
tubules and spermatoganial cells of the testis were
noticed,



The birds in group 111 were fed with malathion
100 mg/kg b.,wt daily for thirtythree days consumed the
toxin renging from 1,053 mg to 1,599 mg and the birds
maintained over a period of seventy five days consumed
the toxin ranging from 3,864 mg to 5,316,500 ng.

Weekly body weights did not show any decrease in
birds maintained for thirtythree days, however birds
maintained over a period of seventyfive days showed
significant (P <0,01) decrsase in their weekly body
weights from sixth week onwards,

Facked cell volume, haemoglobin and total RiC
counts in group lil were similar to that of birds in
group 11} wheress the heterophilic and eosinophilic count
was significently (¥ {0.,01) increased lymphocytic count
(PL0,01) significently decrease in birds mainteined on
toxin for thirtythree days. The PCV, haemoglobin and total
{HC counts in group 11X, were similar to that of group II
end the total WBC haterophilic und eosinophilic counts were
significantly (P <{0,01)increased while the lymphocytic
counts, monocytic and basophilic counts were aignificantly
(¥ <0,01) decreased in birds maintained on toxin for
sevanty five deys, The serum glutanic pyruvic transaminase
activity was increased (r <0,0l) end the cholinesterase
activity was decreesed (F'<0,0l1) in birds maintained on
toxin for thirtythree days and seventyfive days of toxin
feeding,



The histopathological chenges which were observed
in group II birds were well advanced in group 11l birds
maintained for thirtythree days end seventy five days of
toxin feeding, The changes included the distortion of
liver lobular pattem fullowed by proliferation of
mesenchymal cells, leading to form an attempt for early
cirrhosis. The kidneys showed extensive degenerative
changes like cloudy swelling and vacuolation of the tubular
epitheliun and proliferstion of glomerula endothelium,
The intestines showed inflsmatory changes extending upto
submucosa, The testicular changes included well advanced
degenerative changes in seminiferous tubules and absence
of spermatogonial cells and sparmatogmesis.

Thus the admiristration of a higher dose of 100 mg/kg
b,wt, over a period of seventy five days was proved to be
definitely toxic than that of 50 mg/kg b,wt, over a period
of seventy five days based on hasmatological biochemical
values end also histopathological changes.

The birds in group IV were fed with malathion
150 mg/kg b.wt, daily while the birds in group V were fed
with toxin 200 mg/kg b.wt, The birds in group IV and V
consumed the total toxin renging from 489-2,010 mg and
100=2, 140 mg respectively during the period of twenty six
days in the experimemt,



Significant (P £0.01) reduction in weekly body welghta
vas observed at the time of killing in betwsen the group IV
and V against the groups I to III, The FCV, haemoglobin
total AC counts lymphocytic counts and cholinesterase
activity was significantly (P£0,01) decreased and the total
wiC count heterophilic count, eosinophilic count SGFT
activity was significantly (P£0,01) increased in group 1V
and ¥ compared with growp I to I1II,

The histopathological changes noticed in liver of
group IV birds were, extensive haemorrhages, congestion,
distortion of hepatic cords, and multiple liver cell
necrosis, The kidneys siowed extensive interstitial haemoe
Sriiagesy increased cellulurity of glomerull end extensive
degenerative changes of the tubular epithelium, The
intestinal changes include extensive sloughing of the
nucosa and necrosis extending upto mueculuaris, mucosa, The
eyitheliun lining the seminiferous tupules showed pyknosis
and karyorrhexis of the nuclel and the absence of spermato-
gonial cells and spermatozoa, These changes were much more
severe in group V birds, Dased on these findings it cen
be concluded that feeding of malathiom 150 mg/kg b,wt and
20 mg/kg d,wt was proved to be toxic within twentysix days
only,



CHAPTER « I 1
INTRODUCTION

Pesticides have brought tremendous benefits to
mankind by increasing food and fibre production, It
protects crops from damaging pests and weeds. Recent
surveys by Food and Agricultural Organisations of the
United Nations canfirmed the startling fact that even
today more than one third of the potential anmual world
harvest is destroyed by weeds, plant diseases, pests and
insects, The financial loss in 1975 was estimated to bde
one billion dollars, According to pesticide Association
of India the annmual estimated loss due to peats and
other diseases was found to be &,5000/« crores (Shanker,
1983) .

Peaticides consumption in India has rapidly
increased during the past three decades and the actual
consumption during 1980-81 was estimated to be about
80,000 tonnes (Sastry, 1983), Festicides sre most effe-
ctive against a wide variety of Agricultural and animal
pests. Use of pesticides is inevitable owing to the
increasing damages caused by the insect pests to the
Agricultural crops to achieve consistent high yields
and high food quality,

The problem of Food stuff pollution by the use of
pesticides 18 the most talked controversy. Infact it is

one of the most serious problems of the present era. As
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lmmg as pesticides are used in amounts sufficient to
control the pest organisms, majority of the existing
pesticides have no adverss effect on man, animal or
environment, The investigations of Food and drug Admini.
stration, U,5,A, showed that the levels of residues of
some pesticides in all kinds of food were very low and
do not cause any hazard to hmen health, In excesaive
doses they may prove harmful, Injudicious use of peaticides
by inexperienced hands has resulted in some hazards,
health problems and above all the most serious environe
mental pollution, Synthetic organic pesticides are
powerful pollutants, They have many side effects when
released into the environment, They possess a high
degree of toxicity with regards to wild life and humen
beings (Jabeen, 1984),

Broadly pesticides can be classified into three
groups viz., l. Chlorinated hydrocarbons, 2, Organoe
phosphorus compounds and 3, Carbemates, Organochlorine
pesticides are highly stable in the environment. They
are transmitted from contaminated soil to water and
rlants, They assimilate and are retained in body fat
of enimals and are transferred to milk in lactating
animals, bLDT, BHC, Lindane and others belonging to
this group are the widely used msecticmu and there
is evidence that detectable residues will be present



throughout the ecosystem for some time even after their
usage i3 stopped. Organophosphorous and carbamates are
mostly used for their selective and high toxicity. The
residue of these pesticides dissipates very rapidly from
plants end animal tissues.

During recent years, many new organophorous
compounds under different trede names are introduced in
the field viz,, Cythion (lalathion), Neguvon, Thiram etc,
For the present study malathion is selected, because it
is widely used in Agricultural operations for pests
cohtrol. Malathion is succesafully used on various egrie
cultural crops, ornamental plants, animals and stored
grain warehouses., It is claimed by the manufacturers
that malathion does rot leave any residue on grains or
crops and even if residue is present it is non toxic to
living organisms (Annonmous, 1960), However, it was
found that spraying of greains and agriculturel crops,
leaves some residues of toxin, This residual toxin was
very low in quantity but when this toxin was consumed
continuously by the living organisms, it may produce
cunulative effect on living system, Hence, it is felt
that the evaluation of toxicity of malathion is quiet
essential in birdas when they contimuously consume the
residual graded doses over short and lang periods,



Review of literature showed that very little
information is available on hasmatological, dbiochemical
and histopathological changes in acute snd chronic
poisoning of mslathion in birds. Therefore this study
was carried out to determine the effects of melathion
on body weight gains, haematological, biochemical (SGFT
and cholinestrase) and histopathological changes at a
higher and lower dosage in poultry.



CHAPTER « II I
REVIEW OF LITERATURE

2.1 Body WeAghts

Golz snd Shaffer (1955) reported that thore were no
deaths and chickens appeared normal after consuming feed
containing melathion @ 100 and 1000 ppm for ten weeks,
They reported that at 5000 ppm level (430 mg/kg/day) the
chickens showed definite signs of toxicity such as retarde
ation of growth slow feather development, soft droppings,
weakness of legs and parelysis.

Poter gt al. (1961) studied the toxic effects of
guthidon by incorporating guthion in chick starter feed at
levels ranging from 9.5 ppm %0 2,177 ppe, fed to day old
chicks recorded a decrease in weight gain at 306 ppm level
within a week and the decrease in weight gain became
progressively more severe as the concentration of guthion

was incressed.

Udea and Nishimura (1963) found that mice fed with
40 ppm of sumithion had higher weight gain than the
controls. The averaye weight gain was 294 gus in mice
for a period of lll days as against the group fed with
norual diet,

Mc.Donald gt al. (1964) have shown that upto 100 ppm
malatidon in the diet of chickens did not affect the growth
rate and feed conversion and upto 15 ppm in feed did not
affect the hatchability of eggs.



Misu gt al. (1966) studied the effect of feeding
different levels of sumithion in rets viz: 300, 250, 125,
63 and 32 ppm and found that rats fed with 500 ppa of
sumithion only showed a significant depression of growth
rate when compared to rats in other groups,

Foster (1968) reported that ingestion of powdered
standard laboratory ration containing DDT or malathion
at 100 and 200 ppm levels for 42 days was nuthﬁr toxic
to rats nor did it effect on weight gains,

Rehfeld gt al. (1969) showed that malathion when
fed at 1000 ppm level to one day old chicks was safe and
non toxic., Feeding 2,500 ppm level resulted in decreased
growth rate with little mortality and feeding at 5,000 ppam
level resulted in mortality in day old chicks within 19 days,

Purushotham (1971) studied the toxic effects of
feeding sumithion at a dose levels of 10, 100, 1000 and
5000 ppm for 28, 14, snd 10 days in chicks, The studies
have shownn that day o0ld chicks showed no adverse effects
upto 10 ppm. At 100 ppm level chicks showed a significant
decrease in weight gain and feed consumption,

Mc.Collister gt al. (1974) carried out acute and
long term oral toxicity studies of chlorpyrifos in dogs
and rate, They have found that 0,1 and 0,03 mg chlorpyrifss
per kg/day fed in diet for 2 years produced no significent



change in body weights and feed intake, Even sninmals
receiving 3,0 mg/kg/day, did not show any effect other
than reversidle depression of cholinesterase activity,

Reddy (1975) reported reduced body weight gains in
calves fed with 1, 2 and 4 mg/kg body weight ekalux for

21 days,

Uppal and Singh (1981) investigated the toxic
effects of various levels of malathion (%00, 1000, 2500
and 5000 pps mixed in feed) fed to local etrains of white
leghom chicks for four weeks., The results have shown
that a level of 500 ppm in feed was considered safe to
chicks without affecting their growth and a concentro-
tion of 2,500 and 5,000 ppm were found to be highly toxic
and lethal within a week's time of feeding.

Levaney at al. (1982) tested aqueous suspensions
of malathion, stirofos, ravep and carbaryl formulations
as dips for contrecl of northern fowl mite, Omithonyssus
sylviarun in ceged white leghoim hens, No significent
change in percent hen day egg production, feed consumpe
tion and body weights was observed,

2.2 Hasmatological Studies

Srivastava gt al. (1960) investigated the effects
of feeding LDT, uHC, dieldrin and malathion in chicks,



There was significant decrease in hamoglobin and erythrocyte
content, which was noticed on fifth day of feeding these
insecticides,

Renfeld g% aAl. (1969) reported that feeding of 10,
100, and 1000 ppm of malathion to chicks for 10 days did
not produce mny significant change in haemoglobin values,

Fetrichev and Lazarov (1970) observed erythrocytopaenia,
leucocytosis and decreased packed cell wvolume in sube-acute
orgenophosphate insecticide toxicity in rabbiis,

Earl gt gl. (1971) investigated the toxicity effects
of diazinm at doses 0f O, 2,5, 5.0, 10 and 20 mg kg/day
and 0, 1425, 2,5, 5.0 and 10 mg/kg/day respectively for
8 months in dogs and swine, No marked changes were noticed
in haemoglobin values, total erythrocyte and total

leucocyte counts,

Bello and Torbet (1972) recorded erythrocytopaenia,
leucocytosis and decreased packed cell volume in Pony
foals which wers acutely intoxicated orally with shell
-0 15803 (an organophosphorous snthelmentic),

Gupte and Paul (1972) studied the effects of feeding
0.08% (800 ppm) and 0,16. (1600 ppm) maelathion sprayed
feed to chickens for one month on hasmatological parameters.
They have reported that there was no significant change in



RBC count, packed cell volume, erythrocyte sedimentation
rate and blood clotting time,

Hothi snd Kwatre (1972) observed decrease in
hagmoglobin, erythrocytopasmmia, leucocytosis and decrease
in packed cell volume in buffalo calves fed with malathion
and aldrin,

Snow and Watson (1973) reported an increase in
haenatocrit values from 10=30% in dogs showing moderate
to severe toxic symptoms on administration of parathion
and dichlorovos,

Mc,Collister st al, (1974) studied the acute and
long term toxic effects of orally administered chlorpyrifos
in dogs and rets and found that 0,1 and 0,03 ug
chlorpyrifos/kg/day fed for 2 years produced no signifi-
cant change in body weights, feed intake and haematological
values,

Vadlamudl (1974) recordad erytnrocytopaenia,
hypohaemoglobinasnia, decreased packed cell volume,
leucocytosis and slight accelerated erythrocytic sedimen-
tation rate in sub=acute malathion and sumithion poisoning
in buffelo calves,.

Reddy (1975) observed that edministration of 1, 2
and 4 mg/kg ekalux in buffalo calves for 21 deys revealed
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that there was no statistically significant adverse effect
on total red blood cell count, total white blood cell
count, packed cell volume and red cell fragility,

Gupta and Paul (1977) investigated the toxic
effects of feeding malathion at 41,66 ppm in buffalo
calves for 26 days, They found that at this level of
toxin feeding resulted in decreased haemoglobin cancene
tration, decrease in packed cell volume, erythrocytopaenia
but no significant change in leucocyte count,

OGupta end Paul (1978) reported that the effect of
feeding 0.5 mg/kg/day malathion for one year in buffalo
calves resulted in decreased hasmoglobin values, packed
cell volume and erythrocyte count,

Gupta and Faul (1978) showed that the effect of
malathion sprayed at 0,5%, 1.0 and 5.,0% in buffalo calves
for 28 days did not produce any significent change in
packed cell volume erythrocyte count and leucocyte count,
but 1,0% and 5.0% levels produced a significant decrease
in haemoglobin concentration,

Golbs gt al. (1978) reported that by feeding
parathdian and methyl carbaryl either slone oi' together in
various combinations in rats did not show any significant
change in hasmoglobin values, and packed cell volume,
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Kalinowska gt al. (1978) observed reduction in FCV
and hasmoglobin velues in sheep administered a single oral
dose of 100 mg/kg dermafos directly into the rumen of
sheep,

Mitra gt al. (1978) showed thet calves intoxicated
with single oral dose of 180 mg/kg of metasystox died
showing typical symptoms of muscarinic and nicotinic action,
There was profuse salivation, lacrymation and respiratory
rate increased initially followed by reapiratory distress,
dyspnea bradycardia and decreased pulse rate, while the
haematological picture remained umchanged,

Siczek (1980) reported a reduction in haemoglobin
values and packed cell volume in rats when administered
orally a singie dose of chlorfenvinphos at the rate of
0.5 mg/kg body wt (LU 50),

Baimuradov gt al. (1981) observed decrease in red
cell count in acute toxicity of ethaphos in rabbits.

Chandra gt al. (1981) observed decrease in plasma
cholingsterase activity and erythrocyte count in one year
old fowls by feeding malathion & 600 mg/kg b.wt,

bButeiko (1983) reported leucocytic chenges like
lymphopenia, heterophilia, eosinophilia in pheasants
following acute toxicity of carbophos,
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Gupta gt Als (1985) observed that feeding of nitrofen
as a drench to bovins calves at a dosage of 0,25 ml, 0,5 ml
1,5 ml/kg b,wt, developed toxic symptoms, The hasmatological
data indicated that nitrofem toxicity produced leucocytosis
associated with neutrophilia end corresponding

lymphocytophaenia,

andal and Lahird (1985) carried out experimental
feeding of fenitrothion in blue Rock pigeons for more thun
2 weeks, They have observed that fenitrothion poisoning
had caused progressive reduction in total iBC count,
hsemoglobin content, SR, hematocrit snd memn corpusculer
hemoglobin concentration followed by subsequent increase
of total WiC count, liarked heterophilia, ecosinophilia
together with lymphopenia, monocytopenia, basopenia and
gross cellular distortion of heterophils and eosinophils

wvere also noticed,

2,3  Bbiochemical Studies

2.3.1 Serum Glutamic Pyruvic Trangaminase Activity

wright gt al. (1966) reportrd an elevation in serum
trensaminase activity in Cattle poisoned with coumaphos,

Larl gt al. (1971) investigated the toxicity effects
of diazinon at a dosage of 0, 2.5, 5.0, 10 and 20 mg/kg/day
and 0, 1.25, 2.5, 5.0 and 10 mg/kg/day for 8 months in
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dogs tnd swine respectively, There was no aignificent
change in serum amine transferase activity,

Increase in transaminese activity was reported by
Snow and Watson (1973) in acute toxicity of dichlorovos
in dogs.

lichael (1974) reported that feeding of diets
containing graded levels of LLT, polychlorinated biophenyl,
malathion and mercuric chloride to male quails for 12 weeks
resulted in significant increase in amino transferase
activity from 2nd week onwards,

Lecrease in serum glutamic pyruvic transaminase was
noticed in oral administration of fenchlorophos (0,5 = 1 ppm)
and heptachlor (1 ppm) to chicks for 4-8 weeks (Maniculea
and Glurgea, 1976),

Moustafa and EleSherif (1976) observed a decrease
in S5GFT activity when neguvon was administered orally to
sheep at a dosage of 150 and 200 mg/kg b.wt,

Uppal and Ahmad (1977) carried out acute and sube
acute toxicity studies of malathion at dose levels of 100,
50 and 20 mg/kg bewt, in 12 buffalo calves, An increase
in serun transaminases was seen in all the groups. The
tncrease in serusm trensaminase levels was less marked with
the daose of 50 mg/kg b.wt, than with 100 mg per kg b.wt,
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Malik g% al. (1977) investigated the SGPT activity
in oral toxicity of hinoasm in calves at a dosage of 4 and
8 mg/xg/day for 28 days. No aignificant change in SGPT
activity was detected,

A decrease in 5G'T following administration of
mecadox 1 mg/kg orally to chicks for 28 days was observed
by Meniculea gt al. (1978),

2+3.2 Serum Cholinegterase Activivy

Gupte and Paul (1971) investigated that administre~
tion of malathion at a dosage of 200, 40C, 600 and
800 my/kg b.wt, to desl birds, resulted in rapid inactive
tion of plasma and RHC cholinesterase activity and the
degree of inhibition was related to the dose., Maximum
inhibition occured in plasma and HEC cholinesterase levels
(50 & 675) respectively during 12-48 hrs,

Furughotham (1971) carried ocut the investigations
of feeding sumithion at a dosage level of O, 10, 100,
1000 and 5000 ppm in chicks for 23, 14 and 10 days, The
cumilative dose of sumithion in groups fed with 10 ppm
and 10C ppm for &4 weeks had effaectively depressed the
vhole blood cholinesterase activity,

Srivastava and Parasar (1971) observed that admini
stration of 50 m) of 5% malathion emilsifiable liquid in
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birds had resulted in significent reduction in
cholinesterase activity,

Vadlamudi snd Peul (1973) observed cholinesterase
inhibition in both blocd and brain in acute toxicity of
sumithion in mice,

Micheel (1974) reported that male coturnix quails
fed diets containing graded levels of LLT polychlorinated
biphenyl, malathion and mercuric chloride for 12 weeks,
showed a decrease in plasma cholinesterase activity., 7he
decrease was proportional to the log dose of the respective
agent,

Chawla gt al. (1977) observed 50% inhibition in
cholinesterase activity in blood in accidental out break
of malathion poisoning in birds due to an inadvertent use
of the insecticide for the control of ectoparssites,

Gupta and Faul (1977) cerried out subacute toxicity
studies of malathion in buffalo calves, They have reported
inhibition of cholinesterase activity and the inhibition
was more marked in RGC than in plasma, After stopping
the administration of toxin the activity of cholinesterase
retumed to normal levels both in plasma and RBC,

Perry (1977) ahowed that intreperitoneal injection
0f 100 and 150 mg/kg b.wt, of malathion in mice produced
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significent decreass in dblood and brain cholinesterase
activity,

Uppal and Almad (1977) scarried out acute and sube
acute toxicity studies of malathion in buffalo calves. In
acute studies with a single dose of 50 and 100 mg/kg D.wt.
resulted in 38,7 and 21,3% depression of blood cholinesterase
respectively. A daily oral dose of 20 mg/kg b,wt. for
21 days caused 17,6% inhibition in blood cholinesterase
activity,

Gupta and Faul (1978, studied the effect of adminie
stering maluthion as dermal spray for 4 weeks as recommended
(045 and 1%) end at higher conoentration (5%) on various
enzymes in Babalus bubalis species, The higher concentra=
tion of 5% showed lethal effect after 2-3 exposures. The
cholinegterass activity in both RBC and Flasma was
inhibited in all the cancentrations.

Vadlamudl and Paul (1979) studied the acute oral
toxicity of malathion in bmffalo calves, They have ahown
that malathion has produced greater inhibiticn of plasma
cholinesterase agtivity than red blood cell clwolinesterase
activity, The extent of elther plasma or red cell
cholinesterase inhibition was not related to the negree
of toxlicity, |

Chandra gt al. (1981) showed that one of the toxic

syaptoms in malathion poisoning in one year old fowls was
decreased plasna cholinesterase activity,
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Gupta g% al. (1981) reported thet feeding of single
minimal lethal dose of malathion to buffalo calvea has
resulted in significant depression of cholinestersse
activity in RBC and Flasma,

Mount (1983) observed that feeding of 5 or 10 mg/kg/day
phosmet or imiden for 7 days orally in goats resulted in
‘decrease blood cholinesterase activity,

hoger (1955) studied the effects of spraying a
nixture of 12 1lbs of parathion wettable powder in 300 gallons
in water in calves and feeder lambs, Fetechiae on heart,
lymph nodes and throughout the body was found in neoropsy.

Radeleff and Woodard (1957) observed haemorrhages
0f varicus sizes on heart, lungs, gastro intestinal
tract of cattle and sheep fed with organosphosphorous
insecticides,

Shaffer and Bobwest (1960) studied histopathological
changes by feeding tatram at 4 ppm for 7-8 weeks in calves.
lo significant histopathological changes were found in
lung, liver, heart, kidney, testis, adrenals, intestine,
gall bladder, spleen, pancress and oesophagus,
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Cleveland and Treon (1961) studied the histopathology
of different organs in acute phoadrin poisoning in rats,
Toxic degeneration of liver, renal tubular epithelium and
degeneration of epithelial cells lining ducts and acini of
exocrine glands was observed,

Foloz and Poletskii (1965) observed pathological
ohanges in different tissues by administering minimum lethal
dose i.e. 65 mg/kg b,wt, demetom in birds, The main post
morten findings were hyperaemia of brain membranes, cerebral
Oedena and hemorrhages in brain and sometimes petechial
hemorrhages on the epicardium,

Fidsu gt al. (1966) carried out toxicity studies in
rats by feeding 32, 63, 125, 250 and 500 ppm of sumithion
for 90 days., Histopathological exsmination of different
tissues revealed no significant differences betwesn the
control and those fed with sumithion,

Vadlamudi and Paul (1973) conducted acute toxicity
studies of sumithiomn in mice., On Necropsy examination no
specific chenges except generalised cyanosis was found,

Chawla gt al. (1977) observed haemorrhages in liver,
kidney, trechea, brain and ovary and degenerative changes
in liver, kidney and myocardium during an accidental oute
break of malathion poisoning in birds,
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Dikanith gt Al. (1978) found that exposure of male
rats to parsthion (2,6 mg/kg) lindane 17.6 mg/kg through
orael intubation daily for a period of 90 days produced
histological and biochemical alterstions in the liver and
testes, They were focal liver cell necrosis, but there
were no histological changes in kidneys and epididymis,

Sarin end Saxena (1978) investigated that aingle
intreaperitoneal injection of quinalphos (15 mg/kg b.wt)
produced severe pathological changes in the testis and
liver in Indian desert Gerbil, The degeneretive changes
included testicular atrophy, reduction in tubular size and
enlarged interstitium, In the spermatogenic cells necrosis
and pyknosis was observed, Hepatic cells revealed
cytoplasmolysis, vacuolation and necrosis., The muclel of
hepatocytes showed karyorrhexis snd karyolysis.

Dikahith gt al. (1979) reported that repeated applie
cation of methyl demetom (5 mg/kg/day, on the skin of male
rats for a period of 15 days caused pathological changes
in liver and there were no changes in skin, testes, epldidymis
kidney, brain and adrenal,

Chopra gt al. (1980) studied the acute and chronic
toxic changes of metasystox-K and fenthion in male chicks,
sSoth the compounds produced degenerative changes in the
nerve fivers of the sclatic nerve and spinal cord and
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hyalinization of myofibrils, Degenerative changes in other
tissues were also noticed,

Saxena and Sarin (1980) observed mild to severs testi-
cular atrophy in Indian desert gerbil after repeated admini-
stration of thimet 0.6 mg/kg/day, intreperitomeally for
7 days, The testis &lso showed lack of spermalogenesis,
sertoll cells were degenerated and lumen of the tubules was
filled with oedematous fluid and debric matter, No change
in leydig cell complex was observed,

Gupta g% al. (1981) carried out histopathological
studies in acute malothion polsoming in buffalo calves,
fne histopethological lesions includes severe congestion
of intestinal mucosa and necrosls, degenerative changes in
liver, haemorrhages in myocardium, !ddney, sphen, epididymis
and breain,

Reece (1982) studied the histopathological changes
in acute poisoning of malathion in birds, le observed
haemorrhagic proventriculus and oesophagitis and in few
birds haemorrhages in ovaries and cescal tonsils,

Wilson @t al. (1982) reported histopathological
lesions in sheep and swine which were acutely intoxicated
with triorthocresyl phosphute, They were degenerative
changes and focal necrosis of the liver in sheep, however

such lesions were not seen in swine,



CHAFTER « III
MATERIALS AND MiTHODS

F1fty white leghormm cockrels about five weeks age
were reared in deep litter system, Their weights were
recorded and divided into five groups, with ten birds in
each group having epproximately equal weights, lialathicm
obtained from Cyanamid Indie Limited, was dissolved in
distilled water in different dilutions viz: (i) 50 mg/ml}
(11) 100 mg/mly (441) 150 mg/ml; (iv) 200 mg/ml, Technie
cal formula of malathion used cLemical name: 0, 0 dimethyl/
phosphoro dithiocate of diethyl mercapto succinate,

Structural formulal
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The birds in group I served as control, while the
birds in Group 1l were fed orally with malathion 50 mg/kg
bewts, Group=III, 100 mg/kg b,wt,, GroupeIV 150 mg/kg b.wt,
anc. sroup=V with 200 mg/kg b,wt. daily (Table-I1), All
these groups were fed with commercial poultry ration
purchiased from local market, Wweekly body weights were
recorded in all the groups. It is proposed to sacrifice
five birds after thirtythree days from each group., Blood
wes collected for haemalogical investigations, Serum was
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collected for estimation of SGFT end serum cholinestrase.
On postmortem exsmination liver, intestine, kidneys, Heart
and testis were oollected for detailed histopathological
examination, The remaining birds were sacrificed after
seventyfive days of feeding the toxin, bBlood, serum and
tissues were collected from these birds for carrying out
the above mentioned investigations., The haematological
and Blochemical data was analysed statistically by
employing Anova Teble (Fillai and Sinha, 1968).

3e1 pgematelopdcal Investigations

3.1.1 Eagked cell volume

It was determined with the use of micro haematocrit
method, Capillary tubes were filled upto 3/4 length with
the blood and they were sealed at one end with the help

of sealing wax, These cspillary tubes were placed in
rHaematocrit centrifuge. The centrifuge was rumned for
2=3 minutes at 3,000 r.p.m, Iihere was clear separation
of erythrocytes, above wnich was the buffy coat and next
tc this was the plasma, The column of erythrocytes was
measured with the help of the scale and the valuea were
expressed in percentage.
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3.1.2 Hasmoglobin estimation

To estimeate haemoglobin Cysn methasmoglobin method
by calibraticn of haemoglobin curve was followed (Wong,
1928),

Freparation of standard curve

Into a series of test tubes containing 8, 12, 16,
20 and 24 ml of Q.l% sodium carbonate solution, 0,02 ml,
blood sample was added and mixed thoroughly. These s80lum
tions vere egquivalent to blood samples containing 1.00,
0.67, 0,50, 0,40 and 0,33 times thout of the original sample
respectively., Transmission of these sclutions was measured
at 540 nm in the klett's Summerson's colorimeter against
O.1% sodium carbonate sclution as blank set at zero, A
graph was drawn relating to the tranamisasion reading and
the known concentration, from which directly the haemoglobin
values in g% was read in the test sample (Fige 1 ).

E£xogcedure

To 8 ml of 0.,1% sodium cerbtonate solution, 0,02 ml
of blood was transferred with the help of haemoglobin
pipette and the contents were mixed, The intensity of the
colour was read against the U,1% carbonate solution at
540 nm in a photoelectric colorimeter. The actual amcunt
of hasmoglobin was then calculated by refering to the

haemoglobin curve.
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3.1.3 Zotal Erythrocyte Count
Procedure

Blood was drawn from the vial upto the mark 0,5 in
the RBC diluting pipetts and the diluting fluid sucked upte
101 mark, and thus making a dilution of 11200, The diluting
fluid and the procedure used for counting erythrocytes in
birds was Natt and Herrick's (1952),

Reagents required

1. Sodium citrate 2» solution - 4 ml,

2. Brillient cresol Blue 0.1% in Ringers
solution « 1 ml,

3., Buffered neutral formaline - 5 drops,

All the above 3 solutions were mixed and filtered

before use,

Ringer's solution

Sodium chloride - 0,7%
Fotassium chloride - 0,03%
Calcium chloride - 0.026%
sodium bicarbanate - 0,003%,

Fuffered Neutrel formaline

30=37% Formaline 100 ml
Uistilled water - 900 ml
sodium monophosphate

sodium phogphate
dibasic anhydrous

L gm

6.5 gm



3.2  Biochemical Investigations
302,91 Serum Glutamic Pyruvic Trannsaminase (3GPT)

For estimation of SGPT, the method described by
Rietman and Frankel (1957) was followed,

Eringlols
Tonhazy gt al. (1950) described a procedure for the

measurement of transaminase in tissue, whereby OCxaloacetate
produced from alpha ketoglutarate, was converted to
pyruvate with aniline citrate in a protein free supermatent
fluid, The 2, 4 dinitrophenyl hydrazones were produced

and the pyruvate hydrazone was extracted in toluene and
colorimetrically measured in en alkaline solution, In

the procedure described #n this paper the precipitation of
protein, conversion to pyruvate and the extraction have
been eliminated.

Reagents uaed

1. FPhosphate Buffer: 0,1 I pi 7,41 Mixed 420 ml., of O.1M
disodium phosphate and 80 ml of 0,1 potassium dihydrogen
phosphate.

26 Pyruvate, 2 mM per litert Dissolved 22,0 mg of sodiuw
pyruvate in 100 ml, of phosphate buffer.,

Je alpha ketogluterate, 2 w% per liter, dl alanine
200 m M per liter (for GT substrate)., ilaced 29.2 mg of
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Keto glutaric acid and 1,78 gm, of dl alanine in a small
beaker, Added 1 N godium hydroxide until the solution was
complete, Adjusted to a pH of 7.4 with sodium hydroxide,
transferred quantitatively with buffer solution to a 100 ml
volumetric flask and then diluted to the mark with the
buffer solution,

L, 2, & dinitrophenyl hydrazine, 1 s¥ per liter:
Dissolved 19,8 mg of 2, 4 dinitrophenyl hydrazine in
100 mh of 1 N hydrochloric acid,

5. Sodium hydroxide 0.4 N3 16 grams of sodium hydroxide
was dissolved in 1 liter of distilled water,

Ereparation of aYNAArd QuIve

To draw a calibration curve for pyruvic acid,
difterent aliquots of pyruvic acid in seperate glass
tubes ranging from 0.2 micromoles to 1 micromoles were
teken in quantity 0.1 C,Cy 0.2 CoCy 0.3 C,Cy 044 C,C,
0u5 C.C, and this was made upto 1 ml by the addition of
G'T substrate, To this added 0,2 ml of distilled water,
Added 1 ml of 2, 4 dinitrophenyl hydrazine reagent
immediately there by atopping the reaction, After the
tube was permitted t0 gtand at room temperature for a
minioum of 20 minutes 10 ml of 0.4 N sodium hydroxide
was added and a rubber stopper was inserted and the contents
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were mixed by inversion, At the end of exactly 30 minutes
the optical density of the solution was measured at 505 nm
using water as the blank, The scale reading on Klett's

Summerson Colorimeter was recorded (Fig.2).

Procedure

Une milliliter of the GFT aubstrate was pipetted
in a test tube, and placed in a water bath at oconstant
temperature (40°C) for 10 minutes. Upon the addition
of 0,2 ml serum the contents were nixed and after an
incubation period of exactly 30 minutes the tube was
removed from the water bath, OUne milliliter of the
2,4 dinitrophenyl hydrazine reagant was added immediately
thereby stopping the reaction, After the tube ves
permitted to stand at room terperature for a minimum
of 20 minutes, 10 ml of 0.4 N sodium hydroxide wes added
a rubber stopper was inserted and the contents were
mixed by inversion, At the end of exactly 30 minutes
the optical density of the solutlion was measured at
505 nm using water as the blank, While the specimens
were incubating a control for each serum was prepared,
Une miliiliter of the substrate, 0.2 ml of serum and
l ml of 2, 4 dinitrophenyl hydrazine reagent were mixed
in e test tube, After a minimum of 20 minutes, 10 ml of
O.4 N sodium hydroxide was added, Lower scale reading
of both experimental and control samples were noted and
change in optical density was measured,
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Je242 Serum Cholinesterase

Serur acetyl cholinesterase activity was estimated
according to the method of Dela Huerga gt al. (1952).

Erinciplg: Hydroxylamine in alkaline solution reacts
with agcetyl choline to give hydroxamic acid which
produces a red to violet colour with Ferric chloride,
The intensity of this colour is proportional to the
concentration of acetyl choline present in it,

Reggents required

1. Buffer soluticii Dissolved 10,3 gs of sodium barbitome
in sbout 300 ml of water and slowly added 60 ml of

normel hydrochloric acid. Crystals of barbitone were
formed. Added 5.3 gm, 0f amhydrous sodium carbonate,
stirred and warmed gently until solution was completely
formed, Cooled to the room temperature and made upto

500 ml, with distilled water,

2., Salt mixturei Dissolved 4,2 gn. of enhydrous
llagnesium chloride and 0.2 gn of potassium chloride in
water and was made upto 1000 ml,

3. Asstvlcholine Bromids Salit= 11,34 o The salt must
be recrystallized by dissolving 100 ga, in 600 ml, of
ethyl alcohol, After filterinyg, the solution was placed
on the refrigerator for overmight. The crystals that
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formed were collected washed with ether and dried in a
desicator over sodium hydroxide pellets snd under vacuum,
The solution was kept frozem,

4,
before use mixed 8 volumes of buffer sclution and 1 volume
each of acetyl choline bromide solution and the salt
mixture,.

5.  Hydroxylemins hvdrochloride - 14%

14,0 grams of hydroxylamine hydrochloride was
dissolved in water and made upto 100 ml,

6. Acetyl choline Bromide solution (0,5 M)

Dissolved 11,3 gm, 0f recrystallized acetylcholine
bromide salt in water and made it upto 100 ml,

T 20diun hydroxide - 14%
14,0 grams of sodium hydroxide dissolved in
distilled water and made upto 100 ml,

Be Adkaline hvdroxviapingi
Fixed equal volumes of 5 and 7 solution,

9.  Ferric chloride solutiom
Dissolved 10,0 grams of ferric chloride (E‘QCI.’.

GHZO) in 1 liter of 0,02 N K21,
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10.  Hydreghloria acid (0.9 N)

11, Acetyl choline Bromide standard solution
Diluted the 0.5 M solution 1 in 10 which containg
50 micromoles per ml,

To draw a calibration curve for acetyl choline
bronide, different aliquots of acetyl choline bromide
solution in the range 0f 0.4, 0.8, 1.2, 1.6 and 2,0 ml
were taken and made upto 2,2 ml with distilled water,
idded 2 ml of alkaline hydroxylamine sclution and a minute
later added 6 ml of Hcl, toppered tie tubes and inverted
them thrice. Pipetted out exactly 0.5 ml, of each in
a seperate tube to add 10 ml. ¢f Ferric chloride solution,
The tubes were inverted again to ensure thorough mixing,
The tubes were then kept for centrifugation. The
supernatent fluids were read at 530 nn in a Klett's
Summeyson Fhotoletric colorimeter. 7The instrument was
set with a reagent blank prepared by adding 10 mi, of
terric chloride solution to 0.5 ml Hel, The lower scale
readings were noted and & straight line curve was obtained
over the range used (Fig,3).

Erocadurg: Measured 0.2 ml of serum into one test tube
and 0,2 ml, water into another, To each zdded exectly
2 ml, of acetylcholine bromide buffer salt mixture
previously warmed to 37°C allowing an interval of twenty
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seconds betweean the additions, The tubes were them
inoubated for one hour at 37°C, Then added 2 ml of
alkaline hydroxylamine solution. A minute later added

6 ml, of 0.5 N HCl, Stoppered the tubes and inverted
thesn thrice. Fipetted ocut exactly 0.5 ml, of each into
a separate tube to add 10 ml of ferric chloride solutiom,
The tubes were sgain inverted thrice for proper mixing
and then centrifuged, The supernatent fluid was read at
930 nm in a colorimeter, The inatrument was set with a
reagent blank Mpmd by adding 10 ml of ferric chloride
solution to 0.5 ml of HC1,

3 Gros. d 0

After the slaughtar of thao birds complete P.M,
exauination was carried out and then liver, kidney,
intestine, bheart and testes were collected in 10% buffered
forzal saline for fixation, The tissues were kept in
formaline for 72 hours, then small pleces of the tissues
were cut and washed under rumning water for 24 hours to
remove formaline, ITissues were then dehydrated by passing
through ascending gradea of alcohol and then cleared by
passing through Xylel and later embeded in pasraffin and
tlocks were made, Sections were cut from these blocks
at 5 4 thickness. These sections were stained with
ligematoxylin and eosin for histopathological studies,
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CHAPTER = IV

RESULTS

The birds in the groups I, II, III consumed
normal feed and water, while the birds in group IV and

V ghowed decrease in feed and water intake. The birds
in Group 1V and V were dull and showed nervous symptoms
like incoordination in movement, lying on the floor

on ane side, opisthotonous, paralysis of wings and legs .
hence, the birds in group 1V and V were sacrificed,

4.1 ZToxin Consumption

The birds in group 11 maintained over a period
cf thirty three days consumed malathion ranging from
536,50 mg to 820,50 mg, and the birdas maintained over
a period of seventy five days consumed malathion ranging
from 2,819.25 mg to 3,322,550 mg.

The birds in group III maintained over a period
of thirty three days consumed malathion ranging from
1,053 mg to 1,599 mg and the birds maintained over a
period of seventyfive days consumed malathion renging
from 3,864 mg to 5,316,50 mg,

The birds in group 1V maintained over a period
of twenty six days consumed malathion renging from 489 mg
to 2,010 mg.

The birds in group V maintained over a period of
twenty six days consumed mal thion renging from 100 mg
to 2,140 mg (Table 2).
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4.2  Hortslity Psttem

There was no mortality observed in groups I, 11
and 111 during the experimental period, The birds in
group 1V and V started showing mortality with nervous
synptoms and hence the experiment was terminated early
in these two groups,

In group IV two birds died in the third week, two
in the fourth wesk end the remaining birds ware sacrificed
on twenty sixth day of the experiment,

In group V birds started dying early, Two birds
died in the first week, another three birds in second
week, three birds were zacrificed in third week and the
remaining two in the fourth week as they were about to
die.

4.3  Body Weights

In genersl there was proportional increase in the
weekly body weights in group I, II and III, while in group
IV the increase in weekly body weights was noticed upto
third week ana there onwards there was a decrease in body
welght gain, The birds in group V did not show any gain
in weekly body weights. At the time of killing signifi-
cant difference in body weights was not noticed in Group I
11 and 111, while groups IV and V showed a significent
(F < 0.01) decrease in body weight as against group 1,11 and
111 snd no sich difference was observed between groups IV
and V (Table 3 snd Fig.4).
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Weekly body weights recorded in the birds maine
tained for seventy five days with the same toxin feeding
schedule in groups I, II end III, showed a steady gain
during the experimental period in groups I and 11, The
birds in group III ghowed an increase in the body weight
upto fifth week and a slight degreese in their body
weight gain for the rest of the experimental period. The
decrease was highly significant (P <0,01) from sixth
week till they were sacrificed, when compared with group
I and II (Table 4 and Fig, 5).

hos  Hagmatological Investizations
The haematologicel values in different groups

mainteined over a period of thirty three and seventy
five days were shown in the Table 5 and 6,

4.4,1 Packed Cell Volume

The mean rCV value in control birds was 33 ¢ 2,68,
in gmneral the rCV values in toxin fed groups (II, III, IV
and V) were lowered when compared to control (group I),
in groups 11 and 111 the decrease in CV was found to be
significant (P < 0,05) when compared with group I,
Group IV also siowed a significant (P<0,01) decrease in
FCV values when compared to group I, In group V signifi-
cant (PL 0,01) decrease in ICV was observed when compared
to groups I, II, III end IV,
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The birds in group Il maintained for seventy five
days on toxin feeding showed a significant (F£0.05)
reduction in FCYV values when compared to group I, Group
II1 also showed a significent (P<0,01) reduction in
FCV values as against group I and 1I,

4.be2 Hagmoglobin

The mean hacmalobin value in control gZIOup was

12,4 £ 0.4, In toxin fed groups the values were signis
ficantly lowered, Group II and I1I sghowed a significant
(P£0.05) reduction in haemoglobin when compared to group I,
Group IV and V also showed a significent (F<0,01) redu~
ction in haemoglobin values when compared to group 1,

Group V also showed a significant (P<0,01) decrease in
haemoglobin values when compared tv group 1II, IV end V,

haemoglobin values were also lowered in group Il
and {11, maintained for seventy five days on toxin feeds
ing, Group 11 showed a significant (F<0,05) reduction
in haemoglobin values and in group II1 the reduction was
significant (F<0,01), when compared wiﬁh growp 1,

behe3 ITotal erythrocyte count

Totalg erythocyte count in control birds vas
3.25 & 0,04 In general a decrease in erythrocyte
count was seen in all the toxin fed groups. The decrease
in total erythrocyte count was foumd to be significant
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(PL0,01) in group II, A significant reduction (P< 0.01)
in total «BC count was noticed in group 111, whem compared
with group 1 and II, in group IV when compared with Group 1
and III and in group V as against group I %o IV,

Birds maintained for seventy five days an toxin
feeding ahowed significent (P£0,01) reduction in total
REC count in groups 1I and III as egainst group I and in
between group II and III, |

4.4,4 Total leucocyte coumt

The total WEC count in control birds was 20,600 &
430, Increase in total IC count was found to be
significant (P<L0,01) in group IV and V as against
groups 1, II and I1I, However, there was no such
difference in between the group IV and V,

The total WBC count was significantly increeased
in group II (P<0,05) and in group III (P<0,01) maine
tained for seventy five days whem oompmd with group I
end II birds maintained for seventy five days on toxin
feeding,

4.4.5 Differential count
In birds maintained for thirty three days a signi-

ficant (P<0,01) increase in heterophilic and eosinophilic
count was found in group V whem compared with group I to IV,
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in group IV as against group I to III and in group I1Il
when compared with group I, however there was no such
difference in between group II and III, Lymphocyte count
was found to be decreased significantly (P< 0,00) in
group V as compared to group I to IV, in group IV as
againsgt group I to III and in group 111 when compared
with group I, There was no such difference in basophilic
and monocytic count in any of the groups,

The birds in group 1I and II1 fed toxin for seventy
five days showed a significant (F <0,01) increase in
heterophil and eosinophil count when compared to group I,
uroup 1il also showed a significant (F < 0,01l) increase
in heterophil count as against group Ii, A significant
decrease was noticed in lymphooytic count (¥ < 0,05) in
group II and (P<0,01) in group III and monocytic count
(P <0,01) end basophilge count (PL0,01) in group III,
as compared to group 1,

4,5 Bioch C investi 10
4s5,1 Serum Glutamic Fyruvi¢ Transaminase Activity

SGFT activity was estimated at the time of sacrifice
in all the groups. There was no difference in activity
in birds of group I and 11, However a significemt (F < 0,01)
increase in activity was noticed in group 111 when compered
with group I and 11, end in group 1V as against I to IlI,



and in group V when oompared to group I to IV (Table 7).
In the birds maintained over a period of seventy five
days of toxin feeding in group II and 111 showed a signie
ficent (P £ 0,01) increase in the activity as som against
group I and was much higher (¥<0,01) in group 11I when
compared with group II (Table 8),

b,5,2 Serum ChhAinestercae agtivitys

Serum cholinesterase activity was estimated at
the time of sacrifice in all the groups, A decreasing
trend in the activity was noticed in group 1II to V,
The activity decreased significantly (P <0.05) in
group III birds when compared with group I and II, in
grouplV (P< 0,01) whencompared to groups I to III and
in group V (P<0,01) as against groups 1 to IV,

In birds maintained over a period of seventy
five days the activity was further decreased significantly
(P<0,01) in group 1I and 111 when compared with group I
and the values in group 11I were significantly (P <0,01)
low as ageinst group II (Table 7 and 8).

4,6  Groas Chansea

In general the birds in groups I, II, III did not
show any body changes while the birds in group IV and v
shoved a decrease in the carcas weight, The intermal
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Table 7. Serum glutamic pyruvic trensaminase and
Cholinestrase activity in birds fed malathion
for short duration (twentyasix to thirtythree

days).
G SGFT microe Cholinesterase
roup moles/liter micromoles/ml,
Group il (50 mg/kg bowt) 4,29 + ?sgs 97.4 2 Ozgi)t

Group III (100 mg/kg bawt) S.48 + 0,227  06.8 o.gs’
(5) (s

Group IV (150 mg/kg bewt) 6,32 + ?.27“ 83.0 ¢ 1 98‘
6J (6

W M A W AR N e aE W R SR MR W e G A6 WV W R e M OF BR MR TR WR W e W W W

Compared between
Mean + S.z, (No) pm in parenthesis indica%g Empfs Bize.

P < 0,05 (P <o.01)™"
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Table 8, Snrﬂnglutwo pyruvic tramgsainase snd
Cholinesterase activity in Birds fed melathion
for long duretion (Seventy five days).

SGPT tn Cholinestarase
Group micro moles/ micromoles/
liter : ml,
5) 5
Group II (50 mg/kg) 4,96 & o.11*" 92,0 » 1 3?”
(%) {5
Group III (100 mg/kg) 6.66 3 ?80“ 82,4 ¢ 1@3"

M G A D AN B GR R GT Gh O G SR WS WS Gh e Wh Wb Wk W @ PV GBS W W W e W

Compared betwsen

the groups
Mean g S,u (No) in parenthesis indicstes semple size,

P¢ 0,05 P< 0,017
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organs viz., liver, kidney, intestine, showed slignt
congestion while there was no such changes in heart,

The degree of these changes were prominent in birds of
group III, IV and V, Testis were atrophied and intestines
vere empty and showed haemorrhages in groups 1V & V, In
addition to these changes, the blood was thick and

brickg red in colour, The comdb and waftlu were slightly
pale when compared to birds in groups 1 to III,

4,7  Histopathological Examinstion

4,71 Liver

The histology of the liver in control group of
birds was essentially normal, The birds maintained in
group 11 over a period of thirty three days showed in
gmeral a slight congestion in the ainusolds and portal
triads. The hepatic cells also revealed mild gegmerative
changes and kupffer cell proliferation was prominent,
There was loss of cytoplamic basophilia and ocassionally
focal liver cell necrosis and infiltration with mononue
clear cells wae noticed (Fig.6), |

In birds maintained over a period of seventy five
days of toxin feeding, the above mentioned changes in
the liver wvere much advanced, Congestion was severe in
sinusoids, portal triads and in dmtnl veins, There was
loss of liver architecture with an attempt to form
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pssudolobulation, Areas of multiple focal liver cell
necrosis infiltrated with mononuclear cells were alao
noticed, |

The livers in the birds of group 111 maintained
for a period of thirty three days showed liver changes
which included disortiocn of liver lobular pattem, severe
congestion of simusolds, portal triads and oentral veins,
There were areas sooumulated with pooled blood, Prolie
feration of Kupffer cells was prominent, The liver also
showed distortion of lobular pattermm and in few areas
the cells were surrounded by a delicate fibrous tisaue,
an attempt for early cirrhosis. These changes were well
advanced in the group Iil birds maintained for seventy
five days,

Livers in the birds of group 1V maintained over a
period of twenty six days, showad a sevare and extensive
ocongestion of sinusoids, portal veins and central veins,
Distortion of hapatic cords and multiple areas of liver
cell necrosis were alsc noticed, In m\\p V the changes
were similar to that of group IV, but were much advanced
(F1ga7).

4,7.2 Kidneys
The kidneys showed alight congestion associated

with interstitial haemorrhages in the birds of group 1I



Fig.6. Liver (Group II,33 days): Hepatic cords

disorganisction, congestion of the sinusoids,
portal triads with focal liver cell necrosis.

H&Exﬁ‘h

Liver(Group V 26 days)s Disorganiseiilon of hepatic
lobular pattern, severe congestion and distortion
of the sinusoids, focal liver cell necrosis and
prominent -kupffer cells, H&E x 64,
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maintained for thirty three days. The tubular epithelium
shoved degmnerative changes like cloudy swelling and
vesuolation, At places hyper cellularity of glomerular
endotheliun was noticed,

These changes were extensive and diffuse in the
birds maintained over a period of seventy five days
(Figs8), The kidneys in group III birds maintained over
a pericd of thirtythree days showed interstitial hasmorrhages
end in few areas extensive localised hasmorrhages, The
tubular epithelium showed diffuse degenerative changes
and casts were found in the lumen due to the desquamation
of epithelial cells, In the birds maintained over a ,
period of seventy five days these changes were well advenced,

In group IV the kidney changes include extensive
interstitial haemorrhages, increased cellularity of
gomeruli and extensive degenerative changes of tubular
epithelium, Vacuolation of tubular epithelial cells was

very much conapicuous,

These changes were well advanced and much more
extensive in group V birds, In eddition few areas showed
loss of tubular epithelial cells upto the basement
membrane (Fig.9). |

4,703 M
The hearts did not show any apecific histopathologleal
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Kidney(Group II, 33 deys)s Extensive interstiticl
haemorrhuges, degenerative ciinres and exfolietion
of the eplthelium linin: the tubules and incrensed
scellularity of the :lomerull., U&E x 64,

Xidney (Group V, 26 cdays)s Extencive interstitial
hcemorrhages coogulative necrosis and desquametion
of the tubular epethclium and necrosis glomeruli
and tubules, HSE x 128,
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changes in birds of group I to III, however group IV
and V showed slight congestion and cedena,

4,7.4 Intestine

Intestines in group II showed hyperplasia of
laminar epithelium asnsociated with increase in goblet
cells. There was also increase in enterochromaffin
Cells, However there was no congestion of muscularis
mucosa and submucoss,

In group 11 birds which ware maintained for
seventy five days, showed similar changes described in
group II, in addition to that the sloughing of leminar
epithelium and necrosis was also observed, The necrotic
zones were infiltrated with mononuclear cells, Intero-
chromaffin cells and goblet cells were markedly increased
(Figs10).

In group IIl birds fed toxin for thirty three days
the laminar epithelium was extenaively affected and
infiltrated with momomuclezr colls., There was congestion
of muscularis mucosae and submucosa., The birds maintained
over a period of seventy five days,showed sxtensive
nacrosis of epithelium extending upto submucosa (Fig.ll),

In group 1V and V the intestine showed similer

changes but the leasions were more severe and extensive,
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Fig.l0. Intestine (Group II, 75 days):
4 Epithelium showcd necrosis, sloughing
and mononuclear cell infiltration
The inflamation extended upto muscularis
mucosae, H & o o 64,

;- .\,'I"‘ }?‘.‘é"‘&
SR o A

Fig.1l., Intestine (Group II1I, 75 days): The
laming epithelium was extensively
affected leading to necrosis sloughing and
mononuclear ¢ infiltration, The infla-
mation extended upto muascularis rmucosae,
which showed coagulative necrosis, H&L x 64,



Testis(Group 1I, 75 daoys)t The seminifercus
tubules lines by eplthelium we:e normel ond

spermato-enesis wns lso normnl, Well develojped
sperm: tozoa were also found in ©1i the tubules,
HSE x 128.

Fig.13,

Testis(Group V, 26 éays)s.ingle layer of
spermato; onial cells with degenerntive changes,
increased interstitial tissue znd absence of
spermatogencsis, HSE x 6b,
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CHAPTER = V
DISCUSSION AND CONCLUSIONS

Organophosphorous pesticides are widely used to
control plant pests, flies and parasites of liveatock
and poultry, The principal exposures of livestock to
these pesticides are through careless handling, using
higher concantration than those recommended, acoidental
mixing with the feed and use of peaticide treated grains
or sprayed crops in livestock and poultry feeds,

Malathion is selected for our study becsuse it is
successfully and widely used in Andhra Pradesh for various
agricultural crops, ormmamental plants, unimal and stored
grein ware houses, It is claimed by the manufacturers
that malathion does not leave any residue and if present
it ias not toxic to living orgenisms., lHowever, it was
found that the use of these contaminated grains and crops
in the rations of livestock and poultry were not safe
since they contain residual toxins and produced cumule~
tive effects on the living system, Hence, it was proposed
to study the effects of different levels of malathion for
short and long term duration in poultry, The birds in
group IV and V fed with malathion 150 mg and 200 mg/kg b,wt
respectively started dying during the second week of the
experiment due to acute toxicity and hence the two groups
were terminated by sacrificing the birds in twenty six da's,
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The birds in oontrol group I showed gradual
increass in weekly body weights during the experimental
pericd. The birds fed with malathion 50 mg and 100 mg/kg
bowt, (group II & III) over a period of thirty three days
showed a gradual increase in their weekly body weights as
against its initial body weight, however the gain in body
veight was less with that of control (group I), The weekly
body weights in birds fed malathion 150 mg/kg b.wt (group IV)
end 200 mg/kg b.wt (group V) over a period of twentysix deys
showed a significant (F< 0,01) reduction as against group
group 1, 1I and III and in between groups IV and V at the
time of killing, Feeding of malathion 100 mg/kg. b.wt,
for seventy five days (group 1I1) resulted in highly
significant (F<0,01) loss in weekly body weights from
gixth week onwards however feeding of malathion 150 mg/kg
b.wt (group II) for seventy five days did not have
similar effect on weekly body weight gains, The reduction
in weeklybody weights were proportional to the toxin fed,
lowest with 100 mg/kg b,wt. and highest with 200 mg/kg
b.wt, which is attributable to the effect of malathion
toxicity, Lecrease in weekly body weights has been
reported in rats in sub-acute poisoning with sumithion
(Misu gt ale, 1966)3 in chicks fed with guthion (Peter gt al.,
1961)} in sub-acute and chronic malathion (Rehfeld gt al.
1969) snd sumithion (Purushothem, 1971) poisoning in day
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old ehicks, Reddy (1975) also reported a decrease in
weight in calves fed with ekalux 1, 2, & mg/kg b,wt, for
tmtym days. Feeding of 2,500 and 5,000 ppm malethiomn
to birds for ten weeks caused a decrease in body weights
(Uppal and Singh, 1961).

The haematological changes viz., PCV, liaemoglobin,
Total i8Cj; WBC and differantial counts showed significant
changes in malathion fed birds, The birds fed with
malathion % mg/kg.b.wt (group II) snd 100 mg/kg.b.wt,
(group 11I) for thirtythree days showed a aignificent
decrease (F< 0,05) in PCV value, snd the reduction was
highly significant (F< 0,01) in birds fed malathion
150 mg/kg b.wt (group 1V) smd 200 mgfkg b.wt (group V)
as against the control values. In the birds maintained
for seventyfive days on toxin the CV values decreased
significently (P< 0,05) in group 11 and the decrease was
highly significant (P<0,01) in group III, Similar
decrease in FCV values has bgen reported in sub-acute
organophosphorous insecticide toxicity in rebbite
(Petrichev and lazarov, 1970), in buffalo calves fed
with malathion snd aldrin (Hothi and Kwatrw, 1972), in
pamy foals intoxicated with shell GU 15603 (Bello and
Torbet, 1972), in subeacute malathion end sumithion
poisening in buffalo calves (Vadlamudi, 1974j Gupte end
Paul, 1977, 1978), in sheep given a single oral dose of
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100 mg/kg b.wt, dermefos (Kalinowske gt al. 1978), in rats
administered LD 50 dose of chlorfenvinphos (Siczek, 1980)
and in pigeons intoxicated with fenitrothion (Mendal and
Lahiri, 1985). The decrease in PCV values is attributable
to the decreased feed intake associated with internal
haemorrhages in the parenchymatous organs resulting in
anasmia, A similar view has also btﬁ expresaed by Sharma
and Saxena (1983),

In group II and III maintained for thirtythree days
showed a significant (F< 0.05) reduction in haemoglobin
values while the reduction was highly significant (P<0,01)
in group 1V and V as compared to group I and in between
the groups. In group II and 11l maintained for seventyfive
deys on malathion feeding the decrease in haemoglobin
values were (F<0,05) and (P £0.01) respectively, The
decrease in hasmoglobin values has been reported in

chicks fed with DDT, WiC, dieldrin and malathion
(Srivastava gt Rles 1960), in buffalo calves fed with
malathion and aldrin (lothi and Kwatra, 1972) in sub-acute
malathion and sumithion poisoning in buffalo calves
(Vadlamuai, 1974), in buffalo calves fed 41,66 ppm
malathion sprayed fodder for & twentyeight days (Gupta
and Paul, 1977), in buffalo calves fed malathion

0.5 mg/kg b.wt for one year and when malathion was

aprayed at 0,5, 1 end %t for twentyeight days (Gupta and
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Paul, 1978 , 1978 ), on sdministration of dermafos

100 mg/kg b.wt into the rumen of sheep (Kalinowska gt al.,
1978), in rats administered a single oral dose of chlorfene
vinphos (Siczek, 1980) and in fenitrothiom poisoning in
pigeons for 2weeks (Mandel and Lahiri, 1985), The redue
ction in hasmoglobin values is associated with reduction
in the total number of REC leading to emaemia was thought
to be due to the effect of pesticide (Mandal snd Lahiri,
1985) .,

A decrease in total REC count was found to be
signiticent (P<0,01) in group II, III, IV and V birds
maintained on malathion feeding for thirtythree days,
Significent (P<0,01) reduction in total RBC count was
alao observed both in group II and 111 maintained for
seventyfive days an malathion feeding., A similar redu-
ction in total REC count was also reported in chicks fed
with DDT, BHC, dieldrin and malathion (Srivastava gt al.,
1960), in organophoasphorous pesticide toxicity in
rabbits (Petrichev and Lazarov, 1970), in buffalo calves
fed with malathion and aldrin (Hothi and Kwatra, 1972),
in pony foals which were acutely intoxicated orally with
shell SD 15803 (Sello and Torbet, 1972), in sub-acute
malathion and sumithion poisoning in buffaloe calves
(Vadlamudi, 1974), in buffalo calves fed 41,66 ppm of
malathion sprayed fodder (Gupta and Faul, 1977), in



68

chronic toxicity of malathion in buffalo calves (Cupta
end Paul, 1978}, in acute toxicity of ethaphos in rabbits
(Baimuradov gt al., 1961), in fenitrothion poisoning in
pigeons (Mandal and Lahiri, 1985), The increase in total
WBC count was significant (P< 0,01) only in group IV end
V birds maintained for twentysix days on malathion feede
ing, The increase in total wBC count was significant
(F<0405) in group II and highly significant (FP< 0,01)
in group IIl birds maintained for seventyfive days on
malathion feeding,

A similar incresse in total leucocyte count in a
variety of toxic conditions was reported by Wintrobe
(1961), Florey(1962), Fetrichev and Lazarov (1970) in
sub=acute organophosphorous pesticide toxicity in rabbits,
Hothl and Kwatra (1972) in buffalo calves fed with
malathion and aldrin, Belle end Torbet (1972) in pony
foals acutely intoxicated with shell SiL 15803, Vadlamudi
{1974) in subeacute malathion end sumithion poisoning
in buffalo calves, Gupta gt al. (1985) on feeding nitrofen
to bovine calves, lMandal and Lahiri (1985) in feritrothion
poisoning in pigeons. The increase in :i3C count may be
due to the degenarative and inflamatory reactions produced
in different organs by the pesticide (Gupta gt ale, 1985).

Heterophilic and eosinophilic counts were signiiie
cantly (P<0,08) increased in group III, IV and V when
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compared with group I and within the groups auwring
thirtythree days and seventy five days of feeding the
toxin, Heterophilic and eosinophilic counts were also
increased significantly (P< 0,01) in group II birds
maintained for seventyfive days on toxin, Lymphocyte
coumt was significently (P<0,01) decreased in growp III,
1V and V as compared t0 group I and within the groups

and elso in group Il and III maintained for seventy five
days, There was no change in monocytic and basophilic
oomnts in groups II to V mainteined for thirty three days
however, a decrease in monocytic and basophilic count was
noticed in group III maintained for seventy five days,
Similer changes in heterophilic, eoamophinc,lymphocytio;
monocytic and basophilic counts were observed in pheasants
during acute toxicity of carbophos (Buteike, 1983), in
calves fed with nitrofen (Gupta gt al., 1985), and in
pigeons fed with fenitrothion (Mandal and Lahiri, 1985),

Significant (£ 0,01) increase in 5GPT activity
was noticed in group 111, IV and V birds fed malathion
for thirtythree days, In group II and 11l which were
fed malathion over a period of seventyfive days also _
gshowed a significant (P<0,01) increase in the activity,
The increase in SGPT activity has bean reported to be
due to the damage in liver, kidney and heart (Routller,
1964) associated with increased permeability of cell
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nembrane or increased synthesis or decreased catabolism
of aminotransferase (Dinmen gt gl., 1963). The increase
in SGPT activity in malathion toxicity is in agreement
with the observations reported by ¥right gt al. (1966)
in cattle poisoned with counaphos, Snow and Watson (1973)
in scute toxicity of dichlorovos in dogs, Golbs and
Kunhart (1973) in rats, Michael (1974) in sub-acute
toxicity of DLT, FCB malathion end mercuris chloride in
quails, Uppal and Amad (1977) in scute and subeacute
toxicity of malathion in buffalo calves.

A decrease in the cholinesterase was noticed in
group II1 (P<0.,05) and group IV and V (P< 0,01) maine
tained for thirtythree days on malathion feeding, In
birds maintained over a period of seventyfive days on
malathion feeding the decrease in cholinesterase activity
was highly significant (F<0,01) in group 1I and III,
Dscrease in cholinesterase activity has been reported
in organophosphorous pesticide toxicity by U'irien (1960),
srivastava and Farasar (1971) on feeding 50 ml of 5%
malathion emulsifiable liquid, Purushotham (1971) an
feeding sumithion ¢ of 10, 100, 1000 and 5000 ppm for
28, 14, 10 deys, Gupta end Paul (1971) in malathion
toxicity to birds, Vadlamudi (1973) in acute toxicity
of sumithion in mice, lMichael (1974/ in quails fed LIT,
PCB malathion and merouric chloride for 12 weeks,
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Chawla gt gl. (1977) in accidental outbreak of malathion
poisoning in birds, Gupta and Paul (1977) in sub=acute
toxicity studies of malathion in buffalo calves, Perry
(1977) when intraperitoneal injection of malathion was
given to mice, Uppal and Almsd (1977) in acute and sub-
acute toxicity studies of malathion in buffalo calves,
Gupta end Paul (1978) in Bubalus bubmlis when malathion
was given as dermal spray ¢ 0.5-1%, Gupta st al. (1961)
on feeding single MLD of malathion to buffalo calves,
Vadlamudi and Faul (1979) in acute oral toxicity of
malathion in buffalo calves, Chandra gt gl. (1981) in
malathion poisoning in fowls,

The intemal orgeans viz: liver, kidney, Intestine
showed slight congestion while there was no such change
in heart in group II birds. The degree of these changes
were prominent in birds of group III, IV and V. In
addition the testes were atrophlied and intestines showed
haemorrhages and were empty in the birds of group 1V and
V. The comd end wattles vere slimtly pale when compared
to birds in group I to 111, The gross lesions noticed in
malathion toxicity were similar to those described by
different workers Koger (1955) in acute parathion toxicity
in calves and lambs, Jolly (1957) in acute malathion
toxicity in birds, Radeleff and Woodard (1957) in
organophosphorous toxicity in cattle and sheep, Foloz and
Poletskii (1965) in acute poisoning of demeton in birda,



Hothi end Kwatra (1972) in buffalo calves fed with
malathion snd aldrin, Chawla gt gl. (1977) in accidental
outbreak of malathion poisoning in birds, Cupta gt al.
(1961) in buffalo calves fed with iCD of melathion,

The histopathological changes observed in liver in
group Il birds were in general cmgéstiam of the
sinusoids end portal triads and Kupffer cell proliferation
which was quite prominent, The hepatic cells revealed
mild degenerative changes with loss of cytoplamic basophil:
and ocasslonally few focel areas of necrosis infiltrated
with mononuclear cells, These changes were more advanced
in birds maintained over a period of seventyfive days of
toxin feeding. These changes were severe congestion of
the sinuseids, portal trials and central veins, The
architecture of the liver was lost with an attempt to
foru pseudolobulation, Areas of multiple focal liver cell
necroais with infiltration of monarmuclear cells were also
noticed, The livers in the birds of group IlI maintained
for thirtythree days showed liver changes which included
a more severse congestion of sinusoids, portal triads and
central veins. There were areas of acocumulation of pooled
blood, Froliferation of Kupffer cells was very prominent,
The liver also showed distortion of lobular pattern and
this distorted lobule was surrounded by a delicate fibious
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tissue, m attempt ®0 form early cirrhosis. These changes
vere well advanced in group I1I birds maintained over a
period of seventyfive days. Livers in group IV birds
maintained over a period of twentysix days showed s
severe and extensive congestion of sinusoids, portal veins,
central veins, distortion of hepatic cords and multiple
areas of liver cell necrosis, c.roup V birds alsc showed
similar changes. The histopathological changes studied
in liver were asimilar to those desoribed by Cleveland

and ireom (1961) in acute phosdrin poisoning in birds,
Chawla gt al. (1977) during en accidental outbresk of
malathion poisoning in birds, Sarin and Saxena (1978)

an giving intraperitoneally single dose of quinalphos

to Indian desert gerbil, Chopra gt gl. (1980) in acute
and chronic toxicity of metasystox~K and fenthion in

male chicks, Gupta gt al. (1981) in acute malathion
poisoning in buffalo calves, Wilson gt al. (1982) in

sheep acutely intoxicated with triorthocresyl phosphate,

Birds maintained for thirty three days in group II
the kidneys showed slight congestion associated with
interstitial haemorrhages. The tubular epithelium had
degenerative changes like cloudy swelling and vacuolation,
At places the glomerular endothelium ghowed proliferation,
These changes were extensive &zd diffuse in group Il
birds maintained over a period of sevantyfive days.
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In group III birds which were maintained over a period of
thirty three days the kidneys showed interstitial
hasmorrhages and few pockets of localised hasmorrhages.
The tubular epithelium showed diffuse degenerative ohanges.
Epithelial casts were found in tubules as a result of
desquamation of epithelial cella, These changes were
still advanced when fed toxin for seventyfive days, In
group IV the changes in kidneys were extensive interstitial
haemorrhages, increased cellularity of the glomeruld,
degenerative changes and vacuolation of tubular epithelial
cells, Similar changes but well advanced were observed

in group V birda, Similar changes were reported by
Cleveland and Treon (1961) in acute phoadrin poisoning

in birds, Oupta et al. (1981) in acute malathion poiscne
ing in buffalc calves,

Congestion and Coagul: tive necrosis of heart was
noticed in group V birds only and in other groups the
heart appeared normal, Fetechise and hemorrhages
have been reported in heart in acute parathion toxicity
to calves and lambs (Koger, 1955), in organophosphorous
toxicity in cattle and sheep (Radeleff snd Woodard, 1957),
in acute poisoning of demeton to birds (Poloz and
voletskii, 1965), in accidental outbreak of malathion
poisoning in birds (Chawla gt al., 1977) and in acute
malathion peisoning in buffalo calves (Gupta gt @d., 1981),
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Intestine in group 11 maintained for thirtythree
days on toxin showed hyperplasie of laminar epithelium
associated with increase in goblet cells and inorease in
enterochromaffin cella, However, there was no congestion
of muscularis mucosa and sudbmucosa, Group II birds
maintained for seventyfive days, similar changes were
noticed with sloughing of laminar epithelium md necrosis,
Group III maintained for thirtythree days, the changes
were similar to that noticed in group II birds but they
were markedly increased, In group III birds maintained
for seventy five days similar changes were observed and
also the congestion extended upto muscularis mucosae snd
submucosa, Group IV and V presented similar hitopathologic
changes but were more extensive, The changes include
severe congestion, necrosis and sloughing of mucous
membrane extending upto muscularis mucosae, osimilar
histopathological chenges in the intestines were reported
by Chopra gt Al (1980) in acute and chronic poisoning
of metasystox~R and fenthion in male chicks; Gupta gt al.
(1981) in buffalo calves fed with minimum lethal dose
of malathion; Reece (1982) in ecute poisoning of malathiém
in birds,

Testes in group II birds maintained upto thirtythree
days presented essenilally a normal histological atructurs,
where as the birds in group 1I maintained over a period of



seventyfive days showed slight degensrative changes of the
seniniferous tubules and the spermatogonial cells, In
group III birds maintained for thirty three days the
testicular changes were more advanced which included
degmerative changes in seminiferous tubules, with many
spermatogoniel cells showing pyimotic and karyorrhexis of
nuclel and spermatogeesis was abauit in some tubules, The
birds which were fed toxin for seventyfive days, showed
degenerative cells, tissue debris and oedematous fluid

in the lumen of the tubules, Spermatogenesis was
completely absent, DBasement membrsne of the tubule was
thickened with a slight increase in the interstitial tissue,
The testicular changes noticed in group IV and V were alse
much similar to the changes observed in group III but were
more advanced and there was complete loss of spermatogeneais
and the basement membresne of the tubule was more prominent
and thick due to increase in interstitial tissue., The
histopathological changes noticed corroborates with that
reported by Sarin and Saxena (1978) in Indian desert

gerbil injected intraperitoneally with single dose of
quinalphosy Dikshith gt al. (1978) in rats given parathion
and lindane orelly for 90 days; Saxena and Sarin (1979)

in Indian desert gerbil on repeated administration of
thimet 0.6 mg/kg b.wt, intraperitoneally for seventyfive

days.
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Uppal and Singh (1961) reported that feeding of
S00 ppm level of malathion was safe to chicks and feeding
of 1000 ppm, 2,500 and 5,000 ppm were found to be highly
toxic and lethal, In thia atudy the dosage ranged from
50 mg to 200 mg/kg b,wt, or 800 ppm to 35,200 ppm and it
was observed that feeding of 80C ppm for thirtythree days
did not ahow any signs of toxicity but it could produce
slight haematochemical and histopathological changea.
Thus 1t can be concluded from the studies undertaken
that feeding of malathion %0 mg/kg b.wt. for a short
duration in nontoxic, whereas administration of 50 mg/kg
body weight for seventyfive days, and 100 mg, 15C mg and
200 mg/kg body weight for short and lang term definitely
brought about haemotological, biochemical and
histopathological changes in the birds,



CHAPTER =« VI
SUMMARY

Fifty white leg hom cockrels of five weeks ags
vers reared in deep litter system. Initial weights of
these birds were recorded and divided into five groups
with ten birds in each group, having spproximately
equal weights, Malathion obtained from Cyanamid Company
was dissolved in distilled water to make concentrations
of 50 mg; 100 mgj 150 mg and 200 mgiml, The birds in
group II were fed with malathion 50 mg/kg b.wt, group 1II
with 100 mg/kg b.wt, group IV with 150 mg/kg b.wt, and
group V with 200 mg/kg b.wt., while the birds in group 1
did not receive any toxin and served as control, Veekly
body weights of the birds were recorded, and toxin was
fed orally daily acoording to their body weights., All the
birds in the five groups were maintained on a commer-
cial ration purchased from a private poultry feed company,
These birds were fed adlibitum, Five birds from grpup I,
11 and 11l were sacrificed after thirtythree days of
feeding malathion to determine the short term effects
while the remaining birds were continued in their feeding
schedule for seventyfive days to find out the long term
effects, The birds in group IV and V started dying withe
in lst week of the experiment and hence all the birds
in group IV and V were sacrificed by twentysixth day.
There was no mortality in group I, Il and 111 during
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the experiment while in group IV two birds died in 3rd week
and also in fourth week and in group V, two birds died
in the first week and three in second week,

The birds in control group showed a gradual increase
in their weekly body weights. The birds fed with malathion
50 mg/kg b.wt and 100 mg/kg b.wt, showed a gradual increase
in their weekly body weights as against their initial bdody
weights, the gain in body weights were less when compared
to that of group I birds, The weekly body weights were
reduced significantly (P< 0,01)athm the time of killing
in group IV (150 mg/kg b.wt) and group V (200 mg/kg b.wt)
during thirtythree days of feeding the toxin, when compared
to group I, II end III, Significent reduction (P< 0,01)
in weekly body welghts was observed from sixth wuk onwards
in group 11l meintained for seventyfive days as compared
to group I and 11, The reduction in their body weight is
proportional to the level of toxin fed.

Haematological investigatioms viz., +CV, Haemoglobin
total KBC, wiC and differential counts were determined
in the birds of all the groups. Feeding of malathion
50 mg (group 1I) and 100 mg/kg b.wt (group III) orally
for thirtythree days resulted in a decrease in CV,
haemoglobin (P<0.05) and total REC count (P< 0,01) while
there was sn increase (F <0.0l) in neutrophilic,
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eosinophilic count and a decrease in lymphocytic count
(P<0.01) 4n group III only, In birds maintained with
these levels of toxin over a period of seventyfive days

in addition to these changes, there was significant
increase (P< 0,01) in total wBC, heterophilic snd
eosinophilic counts, Thus feeding of malathion 100 mg/kg
bewt (1600 ppm) over a period of seventyfive days produced
more significant haematological changes than that could be
produced by feeding the same dose for thirtythree days.
Feeding of malathion 150 mg/kg b.wt (2,400 ppm) and

200 mg/kg b.wt, (3,200 ppm) for twentysix days resulted
in a significant reduction in PCV, Hb, total RBC (P< 0,01)
count and an increase in total WiC count, heterophils,
eosinophils (P< 0,01) and a reduction in lymphocytic
(P<0,01) count, Hence the effects of these two dose
levels wers more severe then the other two levels in a
short period of twentysix days,

An increase (P<0.01) in 5G'T activity was noticed
in group 1II, IV and V which were fed with 100 mg, 150 mg,
and 200 mg/kg b.wt, over a period of twentysix to thirtythre
days as against groups I to IV. Thus feeding of 100 mg
(1600 ppm), 150 mg (2,400 prm) and 200 mg (3,200 ppm)/kg bw
over a period of thirtythree days brought about amn
increase in the SGPT activity. Groups II & III birds
paintained over & period of seventyfive days also showed
a significant increase (P < 0.01) in the 3GPT astivity,
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Serum cholinesterase activity was markedly
decreased (P 0,01) in group IV and V which were fed with
150 mg and 200 mg of malathion respectively over a period
of twentysix days, while the reduction in activity was
(P £0,05) in birds fed malathion 100 mg/kg b.wt over a
period of thirtythree dayas, There was no change in the
activity in birds fed 50 mg/kg b.wt (group II) and in
control (group I) birds. The birds (group 1I) maintained
over a period o: sevantyfive days also showed a signifi-
cant (P< 0,01) decrease in the activity, Further, fesding
of 50 mg/kg b.wt. over a period of seventyfive days brought
about a decrease (P< 0,01) in cholinesterase activity,

Gross changes of the intemal organs were more
prominent in group IV and V than the other groups, The
groas changes include varying degrees of congestion and
enlargement of liver and kidneys. Intestines showed
slight congestion, Heart and adrenals did not show any
change. ZTlestes were atrophied in group 1V and V only,

Feeding of malathion 50 mg/kg b.wt over a period
of thirtythree days showed slight congestion in simusoids
and portial triads. Degenerative changes in the hepatic
cells viz. loss of basophilia cloudy, swelling and few
areas of focal liver cell necrosis were observed, The
kupffer cells showed proliferation, In birds maintainec
for seventyfive days these changes were severe and there



were areas of multiple focal liver cell necrosis, The
group 111 birds fed 100 mg/kg b,wt. of malathion for
thirtythree days revealed loss of liver lobuler pattem,
congestion and severe hasmorrhages snd an attempt to form
early cirrhosis. These changes were well develdped in
birds maintained for seventyfive days om toxin., In
group IV and V these changes observed were similar but
nore advenced and uvém.

Kidneys in group II birds maintained for thirtythree
days showed a alight congestion with interstitial
haemorrhages. Tubular epithelium showed degenerative
changes like cloudy swelling and vacuolation, et places
glomerular endothelium was proliferated, These changes
were more severe and diffuse in birds maintained for
seventyfive days, Group III maintained for thirtythree
days showed interstitial haemorrhages degenerative changes
of tubuler epithelium and casts in the lumen, These
changes were much advanced in birds maintained for
seventyfive deays. Extensive J.ntcratitial haemorrhages,
degenerative changes of tubular epithelium, vacuolation
and hypercellularity of the glomerular tufts were observed
in group IV and V birds maintained for twentysix days.
Heart did not show eny specific histopathological changes
in group I, II and III, however slight congestion and few
focal areas of coagulative necrosis of cardiac musculature
was noticed in group IV and V,
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Intestines in group 11 showed hyperplasia of
laminar epithelium with increase in goblet cells and
enterochromaffin cells, These changes were severe in
birds fed toxin for asventyfive days, All the changes
described in group II were also seen in group II1I birds
maintained for thirtythree days and seventyfive days
but these changes were severe and mdod upto submacoss,
Similar changes were also noticed in bixds fed malathion
150 mg/kg b.wt (Group IV) and 200 mg/xg b.wt (group V),

The testicular changes were noticed in group II
birds maintained for 75 days only., Teaticular changes
were also noticed in group 111, 1V and V, The changes
noticed were degenerative changes in spermatogonial cells,
accumulation of tissue debris and oedematous fluid in the
lumen of the seminiferous tubules and absence of
spermatogenesis. An increase in interstitial tissue with
thickening of the basement membrene was also noticed,
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