@nmpmmh (ﬂﬂalaihmni

ﬁnwnmng in ('ﬁnaia | th |

: A ﬂ\esis a 2 "-ﬁg%r‘ ”l- 07;—"* .:

Solled®s oo Pucl of QR oo R

RAJENDRA AGRICULTUQAL UNJVERSITYf

in parLtal Fu[“n*enL 'oF H;a 'requw.rmnl Fop Hne Degree OF
MASTER OF VETER JARYSSGIRNCE * -

k.

Daresh Drasad &

JUNIOR RESEARCH' FE

BIHAR VETERINARY COL _,
PATNA 14 g 2




Studies on
Bxperimental Orvganophosphorus
Compound (Malathion)

lﬁuianning in Goats

A Thesis
Submitted to the Facully of Velerinary Science
RAJENDRA AGRICULTURAL UNIVERSITY
n partial fulfiment of the requirment For the Degres of

MASTER OF VETERINARY $CIENCE
IN
MEDICINE

By
Paresh Prasad Sinal) 57508 4.1

JUNIOR RESEARCH FELLOW R A.U. BIHAR

POST - GRADUATE DEPARTMENT OF VETERINARY MEDICINE

BIHAR VETERINARY COLLEGE
PATNA-14



RAJENORA AGRICULTURAL UNIVERSITY, M\§C. ( VET. MEDICINE ) THESIS, 1977

DEDICATED TO

My
PARENTS WHOSE AFFECTIONATE LOVE,SACRIFICES

AND CONSTANT ENCOURAGEMENT
ARE RESPONSIBLE FOR EVERY ACCOMPLISHMENT

OF MY LITE.




RAJENDRA AGRICULTURAL UNIVERSITY, M. Sc. ( VET. MEDICINE ) THESIS, 1977

Dr. S.3. Mishra,
BaVeScCe& AeHeyPeGu(CeDeReIs)y PheDe(U.SeSeRe)s
Professor & Chairman, - R
Post-graduate Department of Mediecine,
Bihar Veterinary College,Patna-800014.
(Rajendra Agricultural University,Bihar).

RBATNA

Dated, the /’ﬂr-May, 1978.

This is to certify +that the work embodied
in <this Thesis entitled "STUDIES ON EXPERIMENTAL
ORGANOPHOSPHORUS COMPOUND (MALATHION) POISONING IN
GOAIS" is +the Dbonafide work of Dr. Paresh Prasad
Singh and was carried out under my guid@nce and

supervision.

3 (3. S. MISHRA)




RAJENDRA AGRICULTURAL UNIVERSITY, M. Sc. ( VET. MEDICINE ) THESIS, 1977

e}
It=
=)
=
=]
[r=
I
[+
=
=
[z

Certified that the research work
encorporated in +this Thesis has not
been published in part or in full

in any of  the journal.

))’)’,?9




ACKNOWLEDGEMENT

L261 SISTHL  (INIDIQIW “LIA) *2S°W “ALISYIAINA TVYNLINDIYOY VYANIIVY




RAJENORA AGRICULTURAL UNIVERSITY, M. Sc. ( VET. MEDICINE ) THESIS, 1977

ACKNOWLEDGEMENT

The author feels immense pleasure to express his deepest
sence of gratitude to Dr.S.S. Mishra, B.V.Sc.& A.H., P.G.,
(C.D.R«I.), Ph.D. (U.S.S.R.), Professor, Head and Chairman
of the Post-graduate Department of Veterinary Mediecine, Bihar
Veterinary College,Patna, for his invaluable suggestions,
inspiring guideance, constant encouragement, unparallel help,
constant supervision and keen interest during the tenure of
study and research work and for successful completion of thesiﬂ

The author is deeply indebted to Dr.B.P.Singh, B.V.Sc.&
A.Hey M.V.Sc. (Hons.), Assistant Professor, Department of Food
Hygiene and Veterinary Public Health, Biher Veterinary College,
Patna for his untiring labour, invaluable suggestiong,constant
encouragement and critical examination of manuscript which led
to the completion of this work.

Author expresses his gratefulness to Dr.B.N.Sahai, B.V.Sc.
& A.H.y MoVeScCeyPheDeyPeHeS+Is, ReFeGoA.E.S.(Germany), Prof.
and Chairman, Deptt. of Parasitology, Bihar Veterinary College
Patna, for his help, encouragement and valuable suggestions
time to time during the period of this study .

Extreme gratefulness is also due to Dr. G.J. Jha, Ph.D.
(A.I.I.M.S.), Asstt. Prof.,Deptt. of Pathology, Ranchi Veteri-
nary College,Ranchi and Dr. Lala Naresh Prasad, M.V.Sc.,Asstt.
Lecturer and Sri Ramjanam Singh, Technical Assistant, Deptt.
of Pathology, Bihar Veterinary College,Patna for their help
during post-mortem and interpretation of histopathological
findings during the present experimental work.

Thanks are also due to Dr.N.C.Banerjee, Ph.D. (M.U.),
Prof. and Head, Deptt. of Pharmacology, Bihar Veterinary
College,Patna, for his invaluable suggestions and encourag-

ement during the present study.




1977

2

RAJENORA AGRICULTURAL UNIVERSITY, M. Sc. ( VET. MEDICINE ) THESIS

' (Statistics), Bihar Veterinary College,Patna, for his unpara-

Sincere gratefulness extended to Dr.R.N.Singh, M.Sc.
(A.H.), Dip. Animal Science (Copenhagen), Principal, Bihar
Veterinary College,Patna, for his keen interest and providing
all sorts of facilities necessary to carry out the research

work. _

Sincere thanks are also due to Dr.Md.Murtuza, B.V.Sc.&
A.Hey MuV.Sc. (Agra), Lecturer, Biochemistry, Deptt. for his
help and guidmwnce during the biochemical analysis relating to
the present study.

The author feels profound pleasure in expressing his
thankfulness to Dr.M.M.Singh, M.S. (Missuri), Dr.V.K.Sinha,
M.Sc.(Vet.), P.G. (I.V.R.I.), Dr.A.K. Sinha, M.V.Sc. and Dr.
S.P.Verma, M.Sc. (Vet.) Deptt. of Veterinary Medicine, Bihar
Veterinary College,Patna, for their kind cooperation, invalua-
ble suggestions, keen interest and help throughout the period

of study and research work.

The author expresseshis sincere gratefulness to Dr.S.C.
Biswas, M.Sc.(A.H.), PaG. (Agri.Stat.) Asstt.Prof. Genetics

llel help in statistical calculations related to the present
study.

Extremely grateful to the Vice-Chancellor, Rajendra Agri-
cultural University, Bihar, for the award of Junior Fellowship
of the University in the shape of financial aid during the

period of this study.

The author expresses his gratefulness to Dr.A.B.Chanda,
District A.H. & Veterinary Officer, Tirap District, Arunachal
Pradesh for his sympathetic and kind permission to complete
the thesis.

The author will never fail to acknowled¢e his friends
Dr. M.D. Pandey, Dr.J.P.Dutta and others for their cooperation

and help during the research work.




RAJENORA AGRICULTURAL UNIVERSITY, M. Sc. ( VET. MEDICINE ) THESIS, 1977

The author will definitely be failing to his duties if he
forgets to acknowledge his respected elder brother Sri S«P.Singk

B.Sc.y BeL., Advocate and younger sister Usha for their moral
encouragement and help through out the course of study and

rsearch.

Last but not the least, the author expresses his heart
fouching feelings for the constant inspiration, encouragement,
blessing and affectionate assistance of his revered barents.

(P. P. SINGH)




RAJENDRA AGRICULTURAL UNIVERSITY, M. Sc. ( VET. MEDICINE ) THESIS, 1977

I
o
I=

INTRODUCTION
REVIEW OF LITERATURE

MATERIALS AND METHODS

RESULTS
DISCUSSION

SUMMARY AND CONCLUSION

BIBLIOGRAPHY

]
=
1=
1=

ao

eo

ae

29

36

59

79

i-vii




INTRODUCTION

[L61 “SISTHL (INIDIQIW “LIA) "2S°W ‘ALISYFAINN TW¥NLINDYOY YYANI[VY




1977

E]

RAJENDRA AGRICULTURAL UNIVERSITY, M. Sc. ( VET. MEDICINE ) THESIS

INTRODUCTION

In the modern livestock and agricultural production
Programme the organophosphorus compounds are gaining much
more importance. The recently introduced organophosphorus
compounds used efficitevely against ectoparasites, endopara-
sites and plant pests have gained a significant momentum in

the modern livestock and agricultural programme. Their use

in public health and in veterinary field is also not uncommon.

Side by side it has introduced a serious and novel health

hazard to livestock as well human beings (McGirr et al., 1953;

Barnes, 1953; Younger et al., 1963).

However, the widespread application of these chemicals
has also resulted in producing undesirable effects on living
landscapes and environmental pollution. Many cases of
poisoning have been reported in animals and man during
manufacturing and their use even after great precautionary

measures (Naresh Bhu et al., 1976).

Now a days goat farming is gaining popularity in our

country. It is one of the meat and milk producing dual

4

purpose animal, the rearing of which cost far less than that

of cows or buffaloes. Different types of ectoparasites hamper

the health and production of goats. Malathion (0,0-dimethyl-
phosphorodithioate of diethyl mercaptosuccinate) is widely
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and effectively used for the control of these ectoparasites
as dip or spray. Some times it 'is also used orally as drench
in weak concentration to control the endoparasites of
different varities and species. Some times due to faulty
concentration of dip, spray or drench they get poisoned. The
grazing habit of goats many a times exposes them to this
poisoning. The insecticides are generally used for better
crop production, to overcome the insects and pests menace and
if the goats get easy access, they very often suffer from

poisoning.

Shortly before and during World War II, a comparatively
new class of highly toxic chemicals, the organophosphates,
was developed by Schrader of I.G. Frabenindustries, first as
agricultural insecticide and later as potential chemical war
fare agents (Goodman and GilXman, 1970). Since malathion
possesses very low mammalian toxicity to man and animals it
offers a wide raﬁge of margin of safety when used in crop
fields, on food grains as well as in house holds, and in the
maintenance of public and animal health programmes. Malathion
is aptly described by the United States, Department of
Agriculture as "one of the safest insecticides to handle".
For the control of ectoparasites on dairy animals, it can be
applied directly on the animal bodies as well as in the byres
in dairy buildings and poultry pens. In fact under our

insecticides Act, Malathion is classified as "moderately

toxie" with the label to have "bright blue colour indentifying
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triangle", Malathion was-amongst first few of organophosphoru
insecticides introduced in India. Extensive uses of Malathion
during the last decade have amply shown that it has multipu-
rpose use in agriculture, public health and animal health

pProgrammes.

Malathion is a synthetic organophosphorus compound
having lower degree of anti-cholinesterase activity. It is
non-systemic but exhibits powerful stomach and contact action
accompanied by quick, initial knockdown effects. It also
contain phosphorus radical in a combination which permits the
compound to inhibit compitatively acetylcholinesterase. The
biological action of this compound centres on the Process and
system of neuromuscular transmission in which an essential
agent is acetylcholine or close analogues. Pharmacological
effects are equivalent to an excessive accumulation of

acetylcholine and certain other enzymes.

Malathion also has a group which can be broken off by
esterases, resulting in phosphorylated enzyme instead of
acetylated one. Phosphorylated enzyme becomes invactivated
as it does not react with water, Excessive accumulation of
acetylcholine at neuroé@cular Junction causes contineous
stimulation of cholinergic fibre throughout the peripheral

and central nervous system.

In our country, goats are having their monopoly in

meat market as compared to their milk. Different types of
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