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Editorial

His Majesty The King provided royal directives on 16 December, 1985 to
undertake pledge and political determination to uplift the standard of living of the
Nepalese people to an Asian standard by the year 2000 AD providing the minimum
basic needs of food, clothing, housing, education, health and security. This is a
challenge to every Nepalese from all sector to plan the programmes properly and

implement them carefully to achicve the targets at stated period of time.

Livestock provide most valuable animal proteins as well as energy in the form
of milk, meat and eggs for human consumption. In an addition, they also produce
manure for increasing crop production, draft power for transporting consumer’s good,
wool for clothing and carpet making and houschold income by selling surplus live

animals and their products.

In order to achieve minimum basic needs by 2000 A. D. milk, meat and egg
production have to be annually increased by 4 per cent, 6.6 per cent and 3.6 per
cent respectively. These incremental targets can only be achieved ifall the supporting

services are made available in adequate quantity in appropriate time.

Animal health is one of the important supporting services affecting the livesteck
productivity. Losses in livestock production due to diseases alome is estimated at 40
per cent. Provision of adequate animal health services - prophylectic vaccination, dren-
ching, prompt diagnosis and treatment could save 30 per cent of the total losses
while the remaining 10 per cent of the total losses rcmains unsaved due to various

other factors.

(1)



Nepal Veterinary Association ( NVA ) realised the importance right in time and
‘rganised Second National Veterinary Confererce to discuss a topic “Role of Veteri-
nary Profession in Boosting the Livestcck Prcduction to the Level of Asian Standard”.
This conference held on 23rd — 25th February 1987 and successfully accomplished

after three days of its important deliberaticus.

The final recommendations made by the conference are related to the fulfili-
ment of the Basic Needs programme. In order to achicve the targets the recommen-

dations have to be executed by the concerned agencies in time. Criticalness has to be
timely realised.

Editor-In-Chief

*

NVA is collecting building fund for its office building. We earnestly request our

contributors to donate generously towards the bulling fund.

NVA is a National Member of WVA. It is paying Swiss Franc 1.55 per Veter:-
nar’an per year. Therefore, NVA request all the members to contribute Rs. 20.00

per year.

Nepal Veterinary Association



Proceedings of
THE SECOND NATIONAL CONFERENCE

(23 - 25 February, 1987)
Kathmandu

First day - Monday, the 23 February 1987

Inaugmal Ceremony

On 23 February 1987, the inaugural ceremony of the Second National Confe-
rence of Nepal Veterinary Association was held in Hotel Blue Star, Kathmandu.
Reception and registration of participants, distinguished guests, representatives of
various organizations related to profession from home and abroad, was continued
from 8.00 to 11.00 A. M. Out of 140 members of the Association 98 Veterinarians
( 81 Nepalese and 17 foreigners including 13 nonmember ) teok part in the corference.
Veterinarians working in the Far - Western Region of Nepal could not attend the
function because of the visit of Their Majesties The King and The Queen to that region.

Honourable Minister for Agriculture, Law and Justice Shri Harinarayan Rajau-
riya and Henourable Vice Chancellor of RONAST Shri Ratna S. J. B. Rana after
being received by the President of NVA, Dr. N. B. Singh, were requested to take
their seats of Chief Guest and Chairman of the ceremony respectively and were pre-

sented the programme of the Conference.

Portraits of His Majesty the King and Her Majesty The Queen were garlanded
by the Chairman, the Chief Guaest and the other distinguished personnel.

Dr. N. B. Singh, President of NVA presented the welcome address (Appendix-1).

The conference was formally inaugurated by the Chief Guest, Honourable Minister for

( iii )



Agriculture, Law and Justice Shri Harinarayan Rajauriya by lighting the ceremonial
lamp in a traditional manner. He addressed the conference (Appendix— II} giving
emphasis on the very vital role of Veterinarians in boosting up livestock production
to the level of Asian standard by the year 2000 B. S. He also reiterated the new
concept of Goverameat towards the animal wealth and assured to extend the full
cooperation from Qovernment to overcome the hindrences cf livestcck development
in the country. He also released the special issue of the Bulletin of Veterinary
Science and Animal Husbandry, Nepal published by NVA on the auspicious

occassion of its second national conference.

On behalf of Association, President of NVA offered the gifts to the Honou-
rable Guests.

Organizing Secretary, Dr. P. K. Agrawal, presented a spzech focusing con the aims

and objectives of the conference and highlighted the activities of NVA (Appendix- III ).

Chairman, Dr. Ratna S. J. B. Rana addressed the fanction {Appendix -1V )

highlighting the role and importance of livestock wealth and veterinary service in the
national context and wished the conference a!l success.

Finally, Dr. D. D. Joshi, General Secretary of NVA presented the vote of
thanks { Appendix -V ).

After the completion of inaugural ceremony the Chief Guest, the Chairman
and the participants all moved towards refreshment, informal chats and group photo-
graphs.

Technical Session - 1
1.00 - 500 P. M.

Chairman : Dr. Thir Bahadur Singh
Rapporteur : Dr. Udaya Singh

Presentation of Technical Papers and Discussion
1. Scope of Improving Indigenous Chicken ( Shakini) for Egg and Meat

(iv)
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Production in Nepal. — Dr. T. B. Basnet

- Discussion

2, Advances in Poultry Biologicals in India. — Dr. B. D. Survashe
— Discussion

3. Use of Poultry Manure as Fertilizer and Feeding Stuil.

- Dr. P. M. §. Pradhan
( Presentation by Dr, D. D. Joshi}
— Discussion

4. Efficacy of Ivermectin Against Nasal Leech Dinobdella ferox.
- Dr. S. N. Mahato and Dr. R. P. Thakur
- Discussion

A

Reguirement for Rinderpest Eradication Campaign in Nepal.
- Dt. U. Mishra
- Discussion

6. BEvaluation of Rice Straw as a Potential Source for Fasciola Infection of

Ruminants in Nepal ~ Dr. B. R. Joshi
— Discussion

7. Summer Heat Stress Infertility in Dairy Cows. - Dr. D. E. Monty, Jr.
— Discussion

5. Rabies and Its Prevention. - Dr. A. M. Desai
— Discussion

Film show on Rabies
Dinner at Hotel Blue Star

Second day - Tuesday, the 24 February 1 987

Technical Session - I

10.00 A. M. - 1.00 P. M.
Chairman: Dr. 8. Pyakurel
Rapperteur: Dr. B. N. Thakur

el



Presentation of Technical Papers and Discussion

1. Some Observation on Reproductive Problems in Cattle and Buffaloes in
Kathmandu Valley. - Dr. B. K. Jha

- Discussion

2. Eurytrema cladorchis: An Obscure Parasite of Ruminant in Nepal.
- Dr. 8. N. Mabhato

- Discussion

3. The Training and Role of Veterinary Auxillary Health Workers in Boosting
Livestock Production to the Level of Asian Standard.
(Presentation by Barbara Fargher Rana) - Dr. P. N. Quesenberry

- Discussion

4. Fature Production and Productivity in Livestock Farming in Nepal.
~ Dr. D. D. Joshi and Dr. H. B. Rajbhandari

- Discussion

5. Distribution of Foot and Mouth Disease Virus Type in Nepal.
- Dr. R. M. Shrestha

— Discussion

6. Role of Veterinary Profession in Dairy for Beosting Milk Droduction.
- Dr. C. R. Bhattarai

- Discussion

7. The Comparative Efficacy of 109 Formalin and 10% Zinc Sulphate Foot

Baths for the Control of Ovine Foot Rot. — Dr. B. Parajuli

— Discussion

8. Incidence of Common Diseases of Cattle, Buffaloes and Goats in Surkhet.
— Dr. N. P. Ghimire
- Discussion



200 - 3

Refreshment
{ 1.00 - 2.00 P. M. )

Technical Sessien [l

00 P M,

Chairman: Dr. Udaya Siagh

- Group Discussion ard Preparation ef Final Report by the
Group Leaders,

Commercial Session ( Part - 1)

360 - 500 P. M.
Chairman: Dr. M. N, Paudey

L b e

i

11.00 A.

sl

Vets Pharma Pvt. Ltd., Jallundhar, India.

Indian Herbs Rescarch & Supply Co. Saharanpur,
Plizev India Ltd.

Eskevef Limited.

May and Baker (India) Ltd.

Dinner at Hotel Blue Star

Third day - Wednesday, the 25 February 1987
Clesing Ceremony
M.

Presentation of Consolidated Report by Dr. D. D. Joshi,

Closing Remarks by the Chief Guest - Mr. Akrur Narasingh Rana.
Remarks by the Chairman - Dr. Heramba Bahadur Rajbhandari.
Vote of Thanks by Dr. P. K. Agrawal.

Refreshment

Commercial Session ( Part - 1i

1.00 - 3.00 P. M.
Chairman: Dr. K. P. Dhakal

1.
2.

Kumaun Herbs, Lucknow, Im_iia,.
Hoechst ( India ) Lid.

General Body Meeting of NVA
(300 - 500 P. M.)
Divner at Hotel! Shangrila

(vil )
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Hon. Minister for Agriculture, Law and Justice Mr. Harinarayan Rajauria
- Addressing the Conference '

L

Dr. D.

D. Joshi ( Gen. Secretary, NVA ) - Extending Vote of Thanks

( Vi ) _



A Section of Audience at

the Inaugural Session

(ix)
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A View of the Closing Ceremony

’

Group Photograph - After the Closing Ceremony
(x)
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Proffessor S. B. Tripathi — Delivering a Talk Programme on
* The Common Diseases of Animals in Tropics °

Proffessor Stig Larson - Delivering a Talk Programme on
The Role of Veterinarian in Public Health’

( xii )



Members of NVA in a Meeting

( xiii )
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Bull. Vet. Sc. & A. H. Nepal, Vol. 15, 1987

SCOPE OF IMPROVING INDIGENOUS CHICKEN (SHAKINI) FOR
2 EGG AND MEAT PRODUCTION IN NEPAL.

Dr. Tej B. Basnet®
Intreduction

The total chicken population in Nepal is estimated at 8.92 millions with the
annual growth rate of about 4.52 per cent per annum. Among them about one third
of population is estimated to be layers. Out of total layer only 0.6 million are
improved and rest 2.4 millions are indigenous the Shakini. The production perfor-

mance of a Shakini layer is very low and does not exceed more than 45 to 55
cggs per annum. It can be estimated about 120 million eggs per annum from the

Shakini chicken. Similary the production from improved layers is estimated to be about
120 million eggs considering that an improved layer produces 200 eggs annually. Thus
the twenty per cent improve layers contribute about fifty per cent of total national
egg production. Hence the total national egg production in Nepal is about 240 millions
which contribute about 14.4 eggs per capita per year, with an c¢s’imation at 16.7

millions population in Nepal.

Tae estimated egg production in Shakini chicken can be increased by 50 per cent
in a few year times if its genetic make up is improved by up-grading in a planned
way.

History of Domestication of Poultry

It is believed that domestication of ehicken started as early as 2000 years in

South East Asia. These birds were domesticated for the purpase of eggs, meat supply

* Dr. Tej Bahadur Basnet is chief officer at Central Livestock Development Centre,
Khumaltar, Lalitpur.

e



and as games for recreation. The jungle fowls are considered as the origin of the
modern breeds of poultry especially raised for meat type (Broiler) and egg type
(Layer).

The local chicken (Shakini) has the character similar to jungle fowl which is
influenced by a hormone known as prolactin. In the improved type of chicken this
hormene is absent or present at a very low level. So the Shakini chicken can be
used for incubating the eggs to hatch out chicks, brocd and rear them until theyare

able to scavange themselves.
Advantages of Raising Shakini Chicken in Rural Area

The feed conversion ratio is very high in poultry as compared to the other
species of commercial livestock and they directly compete with human being parti-

cularly in the developing countrics,
The following are the advantages of keeping Shakini chicken in rural areas:

— there is no direct cost involvement to farmers and chicks can be 1aised

with minimum cost and care,

no balanced feed is afforded as compared to the improve commercial chicken,

multiplication of chicken is dene by breody hens in order to maintain

the population, and

up grading for eggs and meat production is always successful.

Genetic Improvement ef Indigenous Chicken

The productivity of local indigenous chicken can be increased by introducirg the
germ plasm of dual purpose pure lines such as Austrolop or New Hampshire or
any other breeds in the following ways:

i. Distribution of improved breeds of chicken

The success of this programme depends on the availability of the following facilities:

-
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-brooding and rearing facilities aleng with reliable elcctricity supply,
~technical know how of the farmers about poultry keeping, and

—vaccination for disease prevention and follow up programme.

In the absence of these facilities this programme can not be run effectively for

the benefit of the farmers.

ii. Distribution of improved cockerels

Replacing the local males by improved cockerels at certain pockets for 3-4 years

could be a good idea to upgrade the local population for increasing egg and meat

production,

This programme can only become successful if breeding cockercls are harden
enough to survive in the local conditions before they are distributed. The breeding
males reared in an intensive system on a balanced feed face difficulty to adjust in

scavenging system resulting in high mortality and poor breeding.

The hardening of male can be done by allowing them to run in semi-intensive
system and every week reducing the amount of balanced feed and increasing the
hand full of local grain such as maize, millet and wheat etc, until the male are

totally adjusted. Hardening of males may take about four to six weeks.
iii, Distribution of fertile eggs of improved chicken

The indigenous Shakini birds are best for natural hatching of chicks particularly
where incubators are not available. These hens not only hatch the chicks but also
rear and train them to protect themselves against the predators and search food by

scavanging,

Some practical difficulties observed to carry out this programme are as follows

- in target oriented programme the required number of broody hens may

not be available at the time of fertile eggs distribution,

- hatchability reduces if the fertific eggs are held up for distribution for

more than seven days, and

e S



- some per cent of eggs may break while transporting and even loose

the firmness which results reduction in hatchability.

iv. Establishment of pure line breeding units at government farms, veterinary hospitals

and service centres

The main idea of this programme is to establish a flock unit of 100 to 200
birds as a source of constant fresh fertile eggs for distribution to the farmers. Tte

advantages of this programme are outlined below:

- farmers get the fertile eggs at the time when their hens are ready to
sit on eggs,

- losses due to ageing and long transportation of eggs can easily be
reduced, and

- technical help to the farmers and organizing vaccination programmes

against diseases by veterinary hospital and service centres would
enhance the impact of the programme.

It is important for such programme to establish sufficient hatcheries functioning
as a regular source of supply of pure line stock for breeding units. Annual average
€ggs production amengst cross breds should be regularly tested and care should be
taken not to loose the broodiness character amongst indigenous population.

Village Poultry Marketing for Meat and Eggs

Farmers require to sale their excess stock of birds and eggs to buy some daily
necessary items. Organised marketing system is essential to disposs their products. The
basic fucilities such as sheds, water and road are important in the marketing centre.
Strict measure must be taken to avoid the spread of diseases during transportation
of live birds.

A
%
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Bull. Vet. Sc. & A. H. Nepal, Vol. 15, 1987

BRIEF NOTE ON
ADVANCES IN POULTRY BIOLOGICALS IN INDIA*

Dr. B. D. Survashe®®

Until 1980 poultry vaccines were being imported into India from developed
countries like USA, UK and Holland. Due to various difficulties in the imports the
vaccines were not available fo farmers in right time. As a result, poultry farmers
were exposed to tremendous economic losses due to high mortality in birds and

reduction in egg production.

Considering the need to make available these essential vaccines to the poultry
farmers, Venkateshwara Hatcheries Pvt. Limited (VHPL) decided to set up Ventri
Biologicals Division near Pune in technical collaboration and association with the
world renowned poultry vaccine manufacturers, M/s Tri Bio Laboratories/Inc. and
Maine Biclogical Labs USA, for the manufacture of Mareks Disease and other poultry
vaccines. Mareks Disease is a deadly Herpes viral disease of poultry, which, unless
prevented by timely vaccination, can be disastrous to poultry industry,

Simultaneously, another company, Srini Biological Laboratories Pvt. Limited,
Pone was set up to produce the other essential poultry vaccines. All these vaccines
arc manufactured by local scientists zfter obtaining technical information from all
over the world. Now Ventri Biological Division and Srini Biological Laboratories Pvt.

Ltd. together produce the following poultry vaccines:

-~ Mareks Disease Vaccine — HVT - Cell free

- Gumboro Vaccine

Information on Poultry Vaccine producing Bi-c.aiogicals in India,

*

** Dr. B. D. Survashe is a director at Vaccine Division, Venkateshwara Hatcheries
Private Limited, India.
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-~ New Castle Disease — Lasota Vaccine

— New Castle Disease Vaccine (R:zB)

—~ Fowl Pox Vaccine

- Infectious Bronchitis (1B) Disease Vaccine
- I.B. & Lasota Combined Vaccine

-~ Gumboro Inactivated (Killed) Vaccine

- New Castle Disease Inactivated (Killed) Vaccine.

The laboratory buildings are ultramodern and equipped with sterile airflow system
under positive pressure and are centrzily air — conditioned. The design and the sterile
air handling systems have been done with the technical collaboration of our leading

consultants in India.

One of the vaccine division manufactures Cell Culture Vaccine using high quality
Specific Pathogen Free Eggs (SPF Eggs) and Chicken Embryo Cell Culture Lines. In
this division Mareks Disease Vaccine, HVT FC 126 Freeze Dried Vaccine is manu-
factured adopting the iaternational siandards of produetion as well as quality

control.

During the manufacture of vaccines in Srini Biolegicals, egg bases technology
is used wherein the vaccine viruses are inoculated in SPF eggs and monitored from
time to time and then bulk vaccine is derived out of this and further formulated
and freczedried at 40° and 5 micron in fully automatic lyophilizers. Alongwith certain

other vaccines are also manufactured by cell culture technology.

Apart from quality control and testing these vaccines as per the British Pharma-
copia, they are further tested for susceptibility on chicks maintained under strict
isolation. In this process safety tests, immuncgenicity potency tests are carried out
before releasing any batch of vaccines to the market. Various profile of tests including

Elisa techniques used for testing vaccine serials.

These days million doses of various poultry vaccines are manufactured in these
laboratories. All these vaccines have got wide acceptance not only in India, but also
in the international markets like Middle East, Malayasia, Indonesia, Bangladesh zrd

Nepal. Ventri and Srini Biologicals are now in a process of transfering the poultry
Biologicals technology to other developing countries.

3 MK
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USE OF POULTRY MANURE AS FERTILIZER AND
FEZIDBING STUFF

Dr. Prabesh M. S. Pradhan®

Introduction

Agriculture and livestock farming are closely inter-related. Increase in asricultural
productivity depend upon soil fertility, improved seed amd irrigation. Similarly increase
in livestock productivily depends upon proper feeding, breeding and management. In
the developed countries where livestock holds higher margin of econcmy, the problem
of animal manure disposal has beeume acute not only because of an increase in the
number of farm animals but mainly because of intensification. One suggested methed
of manure disposal is re-cycling it in the feed of farm animals and poultry, as soil
fertility is mosty maintaincd by extensive use of chemical fertilizers. In the developing
countries the fvod stuff production is not even sufficient for human. Both human and
animals are underfed, lowering their prolificacy and productivity. Significant increase
in agricultural productivity and livestcck preducts could be achieved by using highly
nutritious poultry manure as fertilizer and feeding stuff respectively. Using poultry

manure as fertilizer and feeding stuff are described as follows:

1. Fertilizer

The term poultry manure refers to fresh poultry droppings or droppings mixed
with various kinds of litter. It is a valuable manure and is not always used to the
best advantage. Therc is no problem in handling marure if the brics are eon
free range as it is directly applied to the land. However, on the specialized
poultry farm, or on a small farm with a large poultry unit, more manure may be

produced than can economically be used on the land available.

* Dr. Prabesh M.S. Pradhan is presently posted at Department of Livestcek Develo-
pment and Animal Health, Harihar Bhawan, Lalitpur, Nepal.
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Poultry manure becomes best fertilizer when the droppings fall directly on the
land, as with birds on free range or when a portable poultry house system is used.
Under these systems losses of nitrogen to the atmosphere are minimized and soluble
constituents are mostly retained in the soil. Portable poultry house should be moved
frequently to ensure that the droppings are distributed as evenly as possible over the

whole area. This system is an excellent way of improving poor grassland.

In deep litter houses droppings become mixed with litter, and fermentation occurs
producing a bulky organic manure, this manure is relatively dry and friable and is
easily spread. However, if stored in the open it may be very wet and of less fertili-

sing value, having lost considerable amounts of nitrogen and potash.

When poultry are kept in battery cages or on slatted or wire floors the manure
is free from litter. It is a rather sticky semisolid and it should be spread as soon

as possible to reduce any public nuisance from smell,
Quantities Produced

As a rough estimate, poultry produce fresh droppings which weigh obout 30 per
cent of the feed intake. These droppings contain about 75 per cent water. For
layers an average amount of fresh droppings produced by 1000 bird in a year is S0-60
mt. Where litfer is used, the amount of manure prcduced varies with the amount

of litter, its state of decomposition and its moisture content.

In broiler production, the amount of manure produced is 10-15 mt per 1000

birds per year.
Composition

The composition of fresh poultry manure depends on the feeding regime and the
type of birds for example, the droppings of broilers are richer in nitrogen than these
of laying hens. In practice the manurial value depends mainly on the conditions

under which the manure is collected and stored, the amount and kind of litter, and
on the moisture content.

Heaps of manure exposed to the weather may loose much of their manurial value

due to loss of ammonia to the atomsphere and the washing out by rain of the soluble

s



nitrogen and potassium. Manure made with litter contains over twice as much organic

matter as fresh droppings and can be regarded as a bulky organic manure.

Table - 1 Composition of Average Samples of Fresh Poultry Manure

Dry Matter N P, Og K>O
% A Yo o

Fresh droppings 25 1.4 1.8 1.3
Deep litter manure 70 1.7 18 1.3
Broiler manure 70 2.4 232 14
Dried poultry manure 90 4.2 4.3 1.6
In-house air-dried manure 85 4.1 3.1 2.3
Farmyard manure (for comparision) 25 0.6 0.3 0.7

Table 1 shows the average composition of different types of fresh poultry manure

compare with farm yard manure made from cattle excreta and straw.

Table - 2 Approximate Amounts of Available Nutrients in Fresh Manures

(Kg/mt)

Nitrogen Phosphate Potash
Fresh droppings 9.0 5.5 5.5
Deep litter manure 10.0 9.0 10.0
Broiler manure 14.5 11.0 10.5
Dried Poultry manure 25.0 21.0 10.0
In-house airdried manure 24.5 15.5 17.0
Farmyard manure (for comparision) 1.5 2.0 4.0

Table 2 shows the approximate amounts of available nutrients in the various kind
of poultry manure and in farm yard manure. Soils not naturally calcareous which
receive large regular dressings of poultry manure may have their status modified
depending on the calcium content of the manure. A check should be made periodi-
cally on thd soil »H.

See P



Storage

When poultry manure is stored care i3 needed to avoid under loss of nitregen
and potassium. These nutrients are soluble in water and can be washed out by rain.

To reduce losses to a minimum the manure should be stored under cover, for

example covered with polythene sheeting to aveid leaching.

Fresh droppings and broiler litter can be dried to 10-15 per cent moisture by
various type of drying plant. The dried product is convenient to handle and store

and it can be used as a fertilizer. The dried manure can be applied at useful rates-

generally 2-6 mt/ha.

In deep litter and broiler house, the dropping are well mixed with wood shavings
or straw or rice husk. In the case of deep litter, by the time the house is cleared,
a composting process has taken place resulting in loss of moisture, ammonia and
carbon dioxide. In both cases a relatively dry product is obtained and is easily handled
in the same way as farm yard manure. Excessive amounts of saw dust or othcer litter
should be avoided when making manure because nitrogen will become immobilized and

temporarily unavailable to crops.

On a mixed livestock farm, poultry manure can be added to the manure hLeap. The

small scale poultry keeper can add the manure to a compost heap where it will aid

to improve the fertilising value of the compost.
Possible hazard

Pollution of streams, rivers, lakes and under ground water suppliecs must be
avoided when using manure. It is also important to avoid offence to the public by
spreading manure in such a way that the environment around houses or public places
is not poluted. Manure and wind-blown dust from manure spreading can carry discase

organisms into neighbouring land, crops and houses and must be avoided.

2. Feeding Stuff

Interest in the feeding ¢f dried poultry manure (DPM) to livestock and pouliry
has developed as an economical means of disposal of poultry wastes from medium
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and large scale intensive poultry units. The intrcduction of dryirg plants has become
necessary becaase of the problems irvolved in the storage and transport of fresh
manure and litter in developed countries. For example the manure output from 40,000
battery layers would amount to about 35 tons per week which could be dried down
to 10 tons. The poultry wastc contains 75 — 80 per cent water the drying costs
can be high. Since high drying cost makes DPM more expensive than conventional
fertilizers as a source of plant nutrients, the most profitable means of utilizing this

product is by feeding it to livestock and poultry,

Composition of Dried Poulizy Waste (DPW) and Dried Poultry Litter (DPL)

The organic components of modern high energy poultry feed are digested and metabo-
lized to the extent of 70-80 per cent. The droppings contain the undigested feed,
compound of metabolic origin, especially nitrogenous component such as uric acid,
and microbial organisms from the lower gut. The manure from caged birds. (DPW)
contains little extraneous materials except wasted feed and possibly a small preporticn
of insoluble grit. The manure from birds kept on litter (DPL) also contains a variable

proportion of litter normally in the from of straw. sawdust and rice husk.

DPW is very variable in composition. It contains a relatively high level of
nitrogen, equivalent to about 27 per cent crude protein of which only about one
third is true protein and the remaining is non-protein nitrogen, mainly uric acid.
The true protein contains significant quantities of essential amino acid. DPW
(particularly that obtained from caged layers) is low in digestible carbohydrate
and high in mineral matter,

The mean and range in composition of DPW and DPL as found at the Poultry
Reseach Centre, Edinburg, is given in the table below:

DPW DPL
hl-\"d_ean Range Mean Range
7 Dry matter 91.4 82.3-96.1  84.5 78.7-89.1
9% Crude protein 272 15.0-36 6 2573 19.6-32 2
% True protein 10.6 8.8-12.9
% Uric acid S 2.0-9.9
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% Lysine 0.39 0.20-0.50 6.49

% Methionine 0.12 0.05-0.21 0.13
% Cystine 0.21 0.03-1.09  0.14
% Tryptophan 0.53
% Iso-leucine 0.37 0.23-0.50 0.58
% Ether extract 1.08 0.9-3.0 2.3
% Linoleic acid 0.85
% Available carbohydrate 7.1 2.2-12.9
% Crude fibre 14.9 10.1-24.6 18.7 11.2-23.0
% Total ash 26.5 18.1-40.4 14.1 13.4-16.7
% Calcium 7.4 3.8-12.5 2.5 1.8-3.2
% Phosphorus 2l 1.7-2 8 1.6 1.2-2.5
% Sodium 0.4 0.1-1.0 04

Copper mg/kg 57 15.0-94.0 23.0

Manganese mg/kg 297 190 — 442 -

Zinc mg/kg 289 40 - 555 343

Food Values for Ruminants

The energy value of DPM will vary inversely with the mineral and litter content
of the product, but in general it will be low and range between that of average hay
and that of straw. Since the ruminant can utilize certain sources of non - protein
nitrogen, including uric acid, to provide true protein, DPM has a high protein potential
for the ruminent. In fact uric acid can be utilized particularly effectively for this

purpose due to its low solubility in the rumen. DPM also provides a very valuable
source of minerals, particularly calcium and phosphorus.

Feed Value for Pigs and Poultry

The feed value of DPM for pigs and peultry is lower than that for ruminants
because they are unable to utilize the uric acid and crude fibre fractions. For this
class of livestock DPW is broadly equivalent interms of protein and amino acids to
a cereal such as barley, DPW ijs low in available carbohydrate ard fat so the energy
value is low being about one third or less of the value for barley. It is a very

useful source of readily available calcium and phosphorus. The feed value of DPL
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will invariably be lower than that of the cotrespondirg DPW because the acccinpany-

ing litter will not have any significant feed value for p'gs or pouliry.

DPW has been successfully included upto 20 per cent in diets for layers and
broilers. Where the birds require high density diets for example with broilers, fat must

be used to maintain an adequate dietary energy for satisfactory growth rates.

Larger birds for example broiler breeds, and sows can be fed less dense diets,
Thus the dietary energy level can  be allowed to fall as DPW inclusion rates
are increased. In this case daily feed allowances should be increased proportionately
so that the daily intake of nutrients by the animal is maintained. For practical purpeses
DPW should be regarded as a relatively poor source of energy, a modest source of

true protein and a rich source of phosphorus.
Possible hazards

Health hazard from the re-cycling of poultry manure could arise due to cotanmina-
tion with disease organisms, the presence of certain heavy metals and medicinal residues
and incorporation of litter. A numbers of disease organisms may be present in the
uaprocessed manure but fortunately the majority of them are destroyed by the heat

generated in the drying plant.

Non nutritional additives, growth promoters, and medicinal products are rarely
used at high levels for caged layers, and therefore DPW should be free from sig-
nificant levels of these substances. Where as, DPL presents a greater potential risk
siace birds in deep litter are likely to be fed additives such as growth promoters
( coppzer, arsenicals and antibiotics ), sulphonamides, coccidiostats and anti-black head
drugs. Fortunately majority of antibiotics and sulphonamides would be destroyed by
the temparature to which the manure is subjected. Coccidiostats and anti-black head

drugs could well survive the process and could be present in DPL.

Further potential hazards from DPL could arise from the use of liiter containing
mycotoxins, wood preserving chemicals, insecticide residues (where these have been used
for insect control on the pouliry droppings) and from foreign objects such as nails

and pieces of wire.
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Despite such potential hazard laboratory examipation of sample of DPM have
indicated that contamination with bacteria is normally very low although in some cases
recontamination of the end product has occurred. Further more, ftests for bacterial
contamination, odour and taste on milk, meat and eggs produced from animal and
poultry fed on DPM, have indicated that these products are fully acceptable for human

consumption.
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EFFICACY OF IVERMECTIN AGAINST THE NASAL LEECH,
Dinobdella ferox

Dr. Shuba Naravan Mahato and
Dr. Ram Pukar Thakur*

Summary

In - vitro and in — vivo trials were carried out to evaluate the efficacy of ivermectin
against the nasal leech, Dinobdella ferox. The results of in - vitro trials indicated that
the Jeech is highly susceptible to ivermectin even at very low concentration. The
intramuscular and subcutaneous injections of ivermectin at the do-s-c rate of 200, 400
and 600 ug/kg bydy weight to the experimentally infected sheep and goats fuiled to
expel]l the leeches from the nasal passages. However the intranasal application and
the method in which th2 leeches were allowed to be exposed to ivermectin solutions
were found to be highly effective to secure the expulsion of leeches from the nasal

passages of the infected animals.
Introduction

The nasal leech, Dinsbdella ferox, infection (nasal hirudiniasis) in domestic animals
is prevalent in the hills of Nepal. The mean percentage of infection in a herd may
reach upto 529 in the dry season (December to May) of the year (Mahato, 1936).
The voung leeches are passed in the nasal cavity while drinking the infected water,
They suck large quantities of blood and the suking sites continue to bleed for some
times even after the sucking has been stopped so that in severe infections anaemia
and loss of condition is resulted. After they have been attached in the nasal passa-
g3s they start sucking the blood and some times their enlarged bodies cause marked

local disturbances and serious respiratory distress.

* The authors are working at Pakhribas Agricultural Centre, (PAC) Dhankuta, Nepal.
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Although leeches are susceptible to most modern insecticices, and much simple solutions
as sodium chloride, copper sulphate and Vinegar, no satisfactory treatment of nasal
hiradiniasis is available yet. For the expulsion of leeches from the nasal passages
application of the oil of chenapodium (Pillai, 1954) and chloroform water (Soulsby,
1876) have been recommended but these treatments are not very popular because of
their variable efficacy and the complications assoeiated with the application of large
quantities of liquid in the nasal passages. The ivermectin which is a member of
the group of antiparasitic agents avermectins, has been reported to be highly effective
against a wide range of both ecto-and endoparasites (Fleteher, 1984 Lawrence, 1984,
Armour, Bairden, Bafty, Davidson and Rorr, 1985 Musemakweli and Monrad, 1985:
Pegram and Lemche, 1985: Barth and Preston, 1985; Marker, 1986; Marriner, 1986).
However there is no report available about its application against hirudiniasis. There
fore the efficacy of ivermectin against nasal hirudiniasis is evaluated and reported in

this paper.

Materials and Methods
In-vitro trial

Trial 1. A 10-folds serial dilution of ivermectin (Ivomce, Merck, Sharp and
Dohme, U. K.) from 10mg/ml to 0. 1 mg/ml was prepared in 40 mm diameter poly-
styrene plastic pots. Tap water cotained in one pot was used as control solution.
Ten viable young Dinobdella ferox obtained from streams were introduced into each

pot and their activities such as responses to external stimuli and viability were observed
visually every 10 min. for one hr. and there after every 30 min. for two hr.

Trial 2. For this trial Dinobdella ferox wzre obtained surgically from the air
passages of experimentally infected rabbits on the 10th day post infection (p. i.). Four
such leeches wsare exposed to the experimantal solitions of ivermectin-containing 20
ug/ml, 10 vg/ml aad 1 ug/ml and the control beaker containing plain tap water for
30 seconds. They were then washed with three changes of tap water in which they
were finally kept for observation.

In-vive trial

Adult sheep and goats from Pakhribas Agricultural Centre, Dhankuta (PAC) were
used in this study. All the animals were kept under close observation for three w.eks and
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ware eximined frequantly for natural leech infection. They were experimentally infected
with young D. forex collected from streams, using two leeches in each nostril and then the

experimental animals are divided into different group composed of two sheep and 2 goats.

Trial 3. Parenteral routes of ivermectin administration were choosen for this

trial. The dosage and administration schedules are presented in Table I

Table I: Schedule of Parenteral Administration of Ivermectin to the Different

Groups of Animals.

Group : Route of : Doses ( ug/kg of body weight)
: Administration : Firstd.p.i. ¢ 10 d.p. ) s 22d.p %

A s/C : 400 : == ; =
B s/C : 600 : — : =
C : S/C : — : 400 LSS =
D : S/C : — : 600 ; 5
E §/C : = : : 600
F : S/C : 400 : 600 : =
G : §/C : 200 : 400 : 600
H : M : 600 : — : =
I : /M : 600 : €00 : =2
J : I/'M : - : 600 : 600
K(control) : e : % : S i

S/C Subcutaneous, I/M = Intramuscular, d. p.i. = Day (s) post infection.

Trial 4. The ivermectin solution was diluted to 20 ug/ml, 10 ug/ml and 1 ug/ml
concentrations using tap water. The well mixed diluted solutions were then applied intran-
asally at the rate of 5 ml in each infected nostril of the experimental animals with
the help of a plastic dropper as par the schedule shown in Table II. Some volume
of plain tap water was applied to the nostrils of control animals. The time taken

between application of the different concentration of solutions and expulsion of the
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leeches from the nostrils were recorded. Next day the nasal cavities of all the animals

were examined for presence or absence of leeches using an auroscope,

Table 11: Schedule of Intranasal Ivermectin Administration to the Difjerent Groups

of Animals.

Group :  Period Between Infection @ Concentration of
and Treatment ( in days) Ivermectin Solution
( ug/ml)
- = ; 20
M : — : 10
N 10 : 20
O : 10 : 10
5 22 : 20
Q 22 : 10
R 22 1
S ( control ) : — : 0

Trial 5.1t was observed that after 15th d. p.i. the leeches protrude frequently
through the nostrils and tried to dip their anterior parts in water while the infected
animals were drinking. This tendency of leeches was utilized in this trial to expcse
the lecches to the ivermectin solution: Some water was sprinkled around the nostrils
of infected animals which attracted the leeches to protrude through the nostrils. The
ivermectin solution in a plastic pot was then placed infront of the nostrils. The leeches
were allowed to dip their bodies in the solution for 1to 2 minutes. The solutions
containing 20 ug/ml. 10 ug/ml and 1 ug/ml ivermectin were used with T, U and V groups
of experimental animals respectively. The experimental animal group W were off. red only
plain tap water indicating this as a control group. The time taken between exposure
and expulsion with different concentration of ivermectin solutions were recorded. After
24 hours the mnasal cavities of all the animals were examined visually usirg an

auroscope.
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Hesults

Trial 1, The results of the in-vitro trial 1 arc presented in Table III. The exposure

to ivermeciin induced paralysis and eventually death in young lesches.

Table I Effcct of in - vitro exposure of young Dinobdella ferox to ivermectin.

Tvermectin :  Time of exposure : Lethargic/immobile : Dead
concentration : min. : leeches % i leeches %,
10.0 mg : Immedietely ; 100 : 0
” : 4 ; : 100
0.1 mg : 10 : 30 : 59
# : 20 : : 100
10.0 mg : 20 : 30 : 0
30 . 100
1.0 mg : 30 : 60 : 40
! 60 100
0.1 mg : 40 : 50 t 50
; 123 106
10.0 mg ; 60 : 50 : 50
£ 150 : : 19)
1.0 mg : S0 : 50 : 50
: 180 5 : 100
0.1 mg : 150 : 50 : 50
: 210 : 20 : 80
0 (controi) : 210 : 0 : 0

Trial 2. In the in-vitro trial two expcsure to the 20 ug/ml, 10 ug/ml and 1 ug/mi
of ivermectin solutions for 30 seconds resulted in 100 per cent mortality of the
D. ferox ( which were obtained from the nasal passages of rabbits on 10th d. p. i)

within 4, 10 and 22 hours respectively.

=19 -



In - vivo frials

Trial 3. All Parenteral routes of ivermectin administration failed to expell the

nasal passages irrespective of the doses.

Trial 4. The results of the trial 4 are shown in table IV.

Table 1V: Efficacy of Intranasal Application of Ivermectin in Nasal Hirudiniasis

Group : Total No. of : Total No. of : Expulsion : Mean time
: leeches used to ! leeches found : rate (%) i taken between
: infect the animals | alive in the : ! treatment and
i in each group ! nasal passage of i expulsion
: the animals : : (min)

: in each group
t after treatment

L 16 : 11 : 3125 : Not known
M 16 : 10 : 37.50 : Not known
N : 16 5 68.75 55
(0] : 16 7 56.00 70
P 16 0 100.00 : 65
Q 16 : 0 SUGE TN 150
R 16 0 100.00 : 240
S (control): 16 : 16 0 - =

It can be seen from the table IV that 1007, of the leeches infecting the nasal
passages were expelled irrespective of the concentration of ivermectin soluticns uscd
when the treatment was given on the 22nd day p.i. However the time taken between
the treatment and the expulsion of the leeches was found to be proportionate to

the concentration of the solutions. In the early stages of the infection the treatment

was found to be partially effective.

Trial 5. The results of trials are summarised in Table V
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Table V: Efficacy of Ivermectin in Nasal Hirudiniasis when the Leeches were
Allowed Actively to Dip Their Bodies in the Solution.

Group : Concentration : Expulsion : Time Taken Between
of Ivermectin ¢ Rate (% : Expcsure and Expulsion

(min)*

T : 20 : 100 i 50 (45-70)

& U : 10 : 100 ¢ 140 ( 80-180 )
v : 1 : 100 ¢ 290 ( 240-350 )
W (control) : 0 : 0 : e

* Figures in paranthesis indicate ranges.

Exposure to ivermectin solutions caused drooping in leeches which intensified
later resulting the leeches hanging out from the nostrils. The flacid leeches dropped
off on the ground either spontaneously or due to sneezing action of the infected

animals the later appeared to enhance the expulsion of the leeches.
Discussion

From the in-vitro trials it appear that ivermectin is extremely lethal to Dinobdella

ferox even at very low concentrations. Similar effect was reflected from the in-vivo

. trials too when the leeches were exposed to ivermectin solutions. Ivermectin is thought
to act by increasing release of the inhibitory transmitter substance in the nervous

. system of the susceptible nematode and arthropode parasits ( Marriner, 1986 ). The
Present study, therefore, indicated that gamma amino butyric acid is also a trans-

mitter substance in Dinobdella ferox.

A high efficacy of ivermectin against different nematode infections have been
reported at the dOSe.r'the of 200 ug/kg and 300 ug/kg in sheep and goats respectively
( Swan and Cros, 1985;: Santiag)da_ Costa, Benevenga, Bordin and Guerrero, 1986 ).
In the trials reported herein, the dose rates of 200, 400 and 600 ug/kg body weight
for parenteral routes ware found to be completely ineffective agiinst Dinobdella ferox

in sheep and goats even when the drug was administered during the early stages of
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the infection. But the topical applications of ivermectin during patent period of the
infection were found to be 100 per cent effective. These phenomenon could be explained
in terms of the physiology of the leeches. A leech can suck the blood at a single
meal several times its own weight. The ingested blood is stored uncoagulated in the
crop and its diverticula serving as a huge reservoir. The digestion and absorption
takes place slowly in the intestine. A leech may take more than a year for the complete
digestion and absorption of a full meal. It could be possible, thercfore that level of ivermectin
required to release the inhibitory transmitter, never attained in the nervous system
of the leeches because of extremely slow digestion and absorption of all the drug
in the intestine from ingested blood. Where as the effective level of ivermectin in
the nervous system may be attained quickly by thc cutaneous absorption presumably
because of the specialised haemocoelic system in the lseches. In the absence of true
circulatory system, its function is taken up by a haemocoelic systsm in the leeches.
An extensive network of fine haemocoelic capillaries containing haemocoelic fluid
extend in between the cells of the epidermis which acts as a permeable membrane,
through which the exchage of gases take place by diffusion with surrounding water
( Kotpal, 1983,). Possibly ivermectin eaters into the hiemocozlic system of the
leeches through the epidermis when applied topic:lly aid distribated to the tissues

by th: haemocoelomic fluid circulating in the system.

The reason for not achieving 10J exp;l'sion by ta: iniraiasal treatment during
the early infection could be that soms lecches remiinel uaexposed to ivermectin. It
is unlikely that ths expossd leeches recovered from the effect of ivermectin because
the result of in-vitro trial 2 showed that onc: th: leeches ate exposed to ivermectin
solution of 1 ug/ml concentration for 30 scconds oaly, they can not survive. It seems
theiefore that the unaffect:d leeches either were attached in the nasal passages in
such a way, “that taking advantage of their small size they eseaped from being exposed
to the solution or ware absent from the nasal passag:s ducing the treatment. There
are reports that in the early stages of the iafeciiya the leachzs are often found

attached in the pharyax of the infected animals ( Easton, 1976 ).

The results of this study which record for the first time the theiapeutic trials
with ivermetin for the treatment of nasal hirudiniasis in sheep and goats are quitc
encouraging. This drag can bz suggested for routine use to treat animals for nasal leech

infection. Several cases of nasal hirudiniasis in different host spccies reported at PAC
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have been treated successfully using ivermectin solution. The method used in Trial 5,
i. e. allowing the leecches to dip their bodies in ivermectin solution ( 10 ug/ml) is
prefered at this centre because it is convenient to use and only a few drops of the
drug are required for sccuring expulsion of the leeches from the nasal passages of

many infected animals. Again the solution could be kept for further use.
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REQUIREMENT FOR RINDERPEST ERADICATION
CAMPAIGN IN NEPAL

Dr. Upendra Mishra*
Summary

Rinderpst is one of the most devastating contagious viral disease of ruminants.
If this disease is eontrolled the looses could be saved in terms of livestock products
needed to fulfil basic needs and make Nepalese to reach Asian standard upto year
2000 A.D.

Small ruminants do not act as virus reservoir. Unrestricted catile movement s
a potential source of Rinderpest discase infection. The fcci of the disease lic some
where near Indo-Nepal border from where it spreads every time specially in Western
belt of the country. Strict control measures were taken to stop spread of the disease

out side foci. Now it is covenient to suppress the incidence due to a net work of

veterinary services with high frequency ratio communicaticn system in the country.

Main constraints are lack of satisfactory method for identification of vaccinated
animals, suitable legislation support, uncontrolled animal movements, maintenance of
cold chain at field level and lack of awareness of the farmers regarding importance
of vaccination.

Complete eradications of R.P. is possible from SAARC nations if technical co-
operation and financial assistance are available to organize mass vaccination eampaign
with T.C.V. and follow-ups.

* Dr. Upendra Mishra (Ph.D.) is Chief Disease Investigation & Rescarch Project,
Central Animal Health Centre, Tripureswor,
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Introduction

The noble desire to fulfil basic needs upto 2000 A. D. and make Nepalese to
recach Asian Standard is the timely and high thinking of our beloved King Birendra.
Food is the first basic human need to get 2250 calories per person per day, an idesal

livestock - products should provide at least 10 per cent of the total calories.

An average Nepalese draws 1910 calories out of which 6.24 per cent from live-
stock products ( Table - 1 ). This should be increased to 7.35 per cent i.e. total per-

centage increase will be 1.11 at the end of this century.

Estimated loss caused by various diseases is 30 to 40 per cent ( Table - 2 ). Proph-
vlactic vaccination. proper drenching and timely treatment of the livestock can save

this loss and this will increase in animal production automatically.

As Rinderpest ( R. P.) isone of the most devastating animal disease of ruminants

aind the losses caused recently ( Table - 3 ) could be saved with mass-vaccination.

First incidence of R.P. was recorded in Kathmandu valley in 1939 which was
controlled by traditional methods. After thig incidence HMG of Nepal felt the need
of Veterinary Services and set up first Veterinary Hospital at Tripureswar in Kathmandu

valley by appointing Dr. T. B. Singh, as a first Veterinarian of the country in 1942,

A series of R.P. outbreak was recorded in the country which initiated HMG to
make a requestto F A. O. to develop a programme for the expansion of Veterinary
services in general and R.P. coatrol in particular. Several experts have been assigned
to fulfil Government's request. Dr. C. Scetharaman was one of them who helped in
the establishment of Veterinary Laboratory and guided R. P. eradication campaign
(1963(69 ) first phase. About 70 per cent of the bovine population of Terai were

immunized under this phase,

After a lapse of 8 years, R. P. reappeared in the country and second phase of
the control programme ( 1974/79 ) was effectively executed like previous one and 75 per

cent of the bovine population were immunized against this disease ( Table - 4 ).
In 1982 ramdom serum samples from lower Terai belt were collected and on testing,
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the immune status of population was found less than 19.1 per cent. This should have to
be raised upto a level of 80 per cent through vaccination at strategic areas. Consid-
ering repeated outbreaks in bordering state of India there was a risk of disease

transmission in Nepal and concerned authority was timely informed for the consequences.

In the absence of follow - up programme again the disease was recorded in those
animals which are brought for sacrifice from Samastipur of Bihar at the tmsz of

Vijayadasami festival in Kathmandu valley in 1984, This time about 25to 30 buffalo
bulls were died and the disease was contrulled with ring - vaccination,

Disease Stitus

Recently in Feb. 1986 there was a report of deaths of bovine across the open
Indo - Nepal border at Muzaffarpur, Baxar, Patna in Bihar as well as Gorakhpur in
U.P. due to R. P. Immediately after the information of this report HMG launched
precautionary vaccination programme in the areas at high risk. Fer this purpose 1,00,000
doses of goat tissue vaccine ( G. T.V.) were used for indigencus breeds and 10,000
doses of tissue Culture vaccine ( T. C. V. ) imported from 1. V. R. i. India to vaccinate
exotic and cross breed animals, But compared to large number of bovine popaulation
this quantity of vaccine was not enough. As a result HMG approached to FAO/
APHCA for immediate assistance. Within a few davs 20,000 doses of T. C. V. was

made available from Pakistan under FAO auspices.

On March 3, 1986 deaths of 42 bovines were observed at Fatepur in Banke
and eight at Rajapur in Bardia district of Mid-Western Terai of Nepal. Just after
receiving the news, expert personel of HMG rushed at the site and discase was tenta-
tively diagnosed to be R. P. The samples collected from the febrile cases and the
postmortem materials quickly dispatched to Central Veterinary Laboratory Kathmandu

as well as to I.V. R, L. for final diagaosis. Both institutions confirmed the disease to
be R. P.

In the last week of April 1986 incidence of R. P. was recorded in Kathmandu
valley at Thankot Village Panchayat where crossbred Sahiwal Holstein cows were

brought from Ludhiana ( Punjab) via Baxar in Bihar. Out of nine cows eight were
died of this disease.
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Recently in the month of June 1986 there was a report of R, P. outbreak in
Banke, Kailali, Tanhu and Dang districts of Mid and Far Western Development
Regions. Report of Tauvahu was false. In th: mean time again three cattle died at
Patan - Lalitpur district in the month of September 1986.

Strict control measures were taken to prevent the spread of the disease., Details
of the discase were sent to FAO for immediate assistance and a short term emergency
control programme ( 4 months ) was requested to the Ministry of Agticulture for the
release of the budget. Rs. 3,000,000 sanctionsd from Prime-Minister's natural disaster
fuad aad allbcated to 2) districts of Terai region for organizing immediate vaccination.

In this short poriod 287.913 heads of bovine were vaccinated against the disease.

At the same time F.A.O. released US$ 67,000 for the control of emergency
discase. Immesdiately R.P. vaccination equipment, transportation and broad casting medias

were procured and distributed to needed areas.

Short and long term vaccination programmes were prepared and submitted to the
Ministry of Agriculture for final approval. Rs. 4,621,000 has been sanctioned for this
fiscal year to start the vaccination programme. This has already been started at 28
Centres adjoining lado — Nepal border with a target to vaccinate 1250,000 heads of
bovine upto the end of June 1987.

Each Centre has a mobile team of 23 personnel which is as follows:

Dist. Level Field level

Vet. Officer 1 Junior Technician 1x 3
Lab. Assistant 1 Vaccinators 4x3
Assistant Accountantl Messenger 1x3
Driver 1

Messenger 1

Each centre has been provided with a four wheel pick up and four bicycles to
maintain prompt mobility in the field, supervise and monitor the vaccination campaign.
There is a regular supervision of the vaccination programme from the central level.

So far 418,800 heads of bovine population have been immunized.
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Recently F.A.O. has submitted a time bound Rinderpest Eradication Project for

SAARC nations, which will be financed by donner countries with the request of
respective government to UNDP/FAO.

The project will have three phases:

1. Preparatory Phase (12 months)-preparation for the campaign - to ensure syncronised
action along international borders, orderirg of equipment, organising supplies

and training of national staff.

2. Eradication Phase (3 years) - vaccination <f susceptible animals according to
national strategy development.

3. Surveillance Phase ( 2 years ) - eliminating all residual foci of R.P. by strengthen-

ing sruveillance team in the country,

The U.N.D.P. financed Regional Co-ordinating Unit will operate for the first 5

years of the 6 years campaign. The host country will take over the responsibility

of follow — up action when UNDP assistance ceme to an end.

Head quarters of the Co-ordinating Unit will be located centrally at New Delhi,
India. The regional R.P. laboratory at I.V.R.I. will bz strengthened. The primary
responsibility of planning and implimenting the regional campaign rests with the
participating government. The Co-ordinating Unit will assist in the preparaticn of

plans and will actively co-ordinate activities decided by the parlicipating ccuntries.

The host Govt. will provide all necessary office, laboratory and class room facili-
ties for the regional activities. The participating Govt. will be fully responsitle for
the provision of the public relations, physical facilities, cquipment, transport and fucl

for the campaign in the respective countries,

Each participating Govt. will appoint a National Co-ordinator who will be
responsible for the implimentation and execution of the project at national level and

ke will be provided with adequate qualified staff to undertake the task ( Table-5. )

Vaccine Prodaction Lab-will produce the vaccine required during the project pericd
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and also for the follow - up programme. Facilities will be develeped for T. C. V.
production.

Disease Investigation Lab-will take necessary acticn in sample collection, prompt
diagnosis and monitoring of the immune status cf the animal also will provide guide-

nces to the surveillance team.

Surveillance team-will work through-out the year with a vigilance to disease incid-
ence. There will be six surveiillance teams-cne at centre with Disease Investigation
Lab. and one at each Regional Directorate. They will also check the un - restricted

cattle movement.

District vaccination team-R.P. eradication campaign will be organised zt 30 district

centres for six months each year specially in winter season.

Field vaccination team-each district will have three field vaccination teams for

six months preferably in winter months to carryout effective vaccination work.

Vaccination check posts-there will be at least 25 vaccination check-posts located
at the strategic points at Indo-Nepal border and at foot hills to check unvaccinated

animals and will exzcute quarantine act.

There is no specific disease control legislation but legal provision for the control
of infections diseases are made in the Infectious Disease Act 1963 ( First Amendment
2020 ) shich has been published by HMG of Nepal Gazette. Part 4, Bhadra 25, 2041
( 10th September 1984 ). Now a second proposal “‘Livestock Quarantine Act” has
been submitted to the Ministry of Agriculture for final approval

Trading of livestock is under taken on extensive scale in village livestock markets
and cattle fairs which are held periodically at different parts of the country. Live-

stock traders collect bullocks, cows, buffalo cows and bulls from one area to sale
in the other. Such cattle herd move at well established routes and traditional animals
are taken to furest for grazing during scarcity of fodder. Presently buffaloes are
brought in Kathmandu valley from Terai and India for meat purpose. They are moved
either by truck or on hoof. Such animal movement is a potential source of R.P.

disease infection.
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Biological Products Lab. established during 1966, produces G.T.V. and its Quality
Control Unit carrys out safty tests. Production and standardization protccols are not

enforced. At the field level the potency of the G.T.V. is not tested.

Tissue Culture Lab. is under establishment phase and production of T.C.V. is

hoped in near future. At present it is imported from India and Pakistan. The quan-

tity of G.T.V. used in the country from the different sources are also shown in

Table - 4.

~Roles of small ruminants ( sheep, goats & pigs ) are not confirmed for disease
transmission, although sheep and goats have been proved to be unquestionably sensifive
to potential inoculation and can be contagious for cattle placed in contact with them.
Here under natural codition, vaccination of bovine without involving sheep and Goat
led to remarkable level of control of the disease. Past eaperience shows that small
ruminants do not act as reservoirs of R. P. and play role in the spread of the
disease rather movements of animals from R. P. infected countries or area play an

important role in the spread of this disease.

Our past exp:rience again shows that the focal point of R. P. lies some where
near Indo - Nepal border. Intermitant incidences are always reported in the adjoining

Terai. Incidence of this disease in Tibet is unknow.

Nepal has a network of Veterinary Hospitals ( 75 ), Dispensaries ( 5), Livesteck
sub-centres ( 505 ), Checkpost (24 ) with Vet. Officers (148 ), Lab. assistants ( 417),
Stock supervisor ( 1154 ), Stockman ( 459 ), Lab. boy ( 66) and temporary Vaccinators
(336 ). The high frequency radio transmitters are installed in the Department of Live
stock Development and Animal Health office in Lalitpur and at 60 remote centres to

improve communication system,
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Table - 1 Present Consumption of Livestock Products and Future Requirements in

Terms of Calories upto 2000 A.D.

Livestock :  Present
products : consumption

per head per

Consumption

upto 2000 A.D. :

Increasement Remarks
within 14 year

day 6.24% 1.35% L112e
Qty. : Cal Qty. ¢ Cal Qty. : (al.
gms. gms. gms,
Milk S BT R85 152 : 114.0 115 : 278 : Present cal,
] :  intake of
Meat : 1561 : 29.5 : 3835 : 470 2274 ¢ 115 i 119.2 should
be increased to
Eegs g5 3.5 2l S R4 2.2 i 0.8 ¢ 1653 upto
2000 A.D.
Total tO53.11 ¢ 119.2 & 193.05 ¢ 165.3 : 139.04 : 46.1
Note: Quantity = Qty., Caloris = Cal.,, Grammes = gms.
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Table — 2 Livestock Production Loss Estimation Due to Various Diseases inferis of Meat, Milk, Eggsand Wiol.

: Present ! Loss estimation in mt. by diseases : Jncreasein : Loss that
Particulars : production : Lossdue : Lossby ! Total ¢ production | can’t be ¢ Remarks

: in metric i todeath : morbidity : loss F R R saved :

: tones : 2 e ela : 10% dideen, it 3054 10% :
Buff meat : | 86268 ol 1567 - 1 12940:20 1 34507.2 : " 253804 : 8626.8 :
Mutton : 2586 : 646.5 387.9 1034.4 : 775 8 ! 258.6 :
Goat meat : 25446 : 6361.5 . 38169 : | 10178.4 : 7633.8 : 2544 .6
P : 7234 : 1808.5 @ 10838 i 2893 6 : 2170.2 : 723.4 :
Poultry meat  : 5210 : 1302.5 : it I 2084.0 : 1563.9 : 521.0 :
milk Cow : 219192 : 547980 : 32878.8 : 816768 LR6RTSTG Vo019 ;
Milk Buff : 525985 : 131496.25 :  7889%.75 : 210394.0 ¢ : 157795.5 I 525085 ;
Hen eggs : 249000 162250 : 37350 : 99600 . 74700 i 24500 :
g thousand thousand  thousand thousand thousand thousahd
Wool : 670 : 167.5 : 100.5 268.0 : 200.5 : 67.5 :

Remarks : Losses caused in the prodctuion of livestock products by various diseases is estimated to be 4o, and
if this losses could be saved by prophylactic vaecinotion, proper drenching, prompt diagnosis and orga-

nizing treatment. In this attempt about 307, of the total losses could be saved and rest 109 remain

unsaved dae to natural phenomenon,
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Table 4. Number of Outbreaks, Animal Vaccinated, Doses of Vaccine Produced and

Procured Since Begining of R. P. outbreak in Nepal.

Desease Inci. : Headsof @ Availability of vaccine
Yrs No of : Place animal in 1000 doses : Remarks
:incideence: vaccinated : Loc.Prod : Procured Place :
1938/39 1 Kath = - - - Traditional
method
1932/53 1 Pokhara - - = e Wi.G.T.V.
Paten
1954/35 4 Mid region of - - RS R.P.Serum
of Terai and G.T.V.
1962/63 - = = 800 Pakistan G.T.V.
1963/64 6 7 1,50.000 - - -
1964 /65 = 6,08,667 - 1470 1.V.R.L
1955/66 4 Mid Terai  7,77,052 443 e Ist G.T.V.
Production
1966/67 21 Whole Terai  9,52,359 792 6 Cairo
1967/58 8 Western hills 4,56,529 556 - - =
1968 /69 1 Kath 1,26,029 335 = #
Total 46 29,70,636 2146 2275 Ist phace
1969/71 - - - 435 - - Out breaks
not rccorded
1972/73 1 Mid region = 261 21 - Fresh out
break
1973/74 7 Allover terai 178 = —
Total - - = 874 = o
1974/79 - - 44 90,773 4172 - - 2nd pease
mass vaccination
1979/84 - - - 1300 - - »
1984/85 1 Kath Valley 20.1 LV.R.L
1985/86 6 Mid Western 2,87,913 207.75 10.0 = Emergency
20.0 Pakistan
1986/87 1 Banke 4,18,800 803.90 50.0 Baif
38.0 LV.R.I.
Total 7,06,713 2311.65 138.1
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Table 5 Man power Required for Longterm ( 1937/92) R.P. Eradication Campaign
Name of Posts Positien National Vaccine  Disease Survei Dist. Field Vet. C. Post Total
Co-ordi Product Invt. Lab llance Vac. Vac.
nator off. Lab. team Team  Team
National Co-ordinator Gl ! - - — o — - 1
Asst, ? G2 1 — — — — — — 1
Public Relation Off G2 1 1
Senior Vet. Officer G2 - 1 1 — — — - 2
Junior Vet. Officer G3 1 | _— 1x6 1x30 - - 38
Cold Chain Supervisor G3 | — —- e — — — 1
Refrgeration Mechanics G3 1 —_ e o = Lol 1
Accountants G3 1 = LIk e L2 Ui Pl 1
Assistant Cold Chain Sup. NGl 1 1
Assistant Accountant NG1 = ~ — 1x30 - — 30
Assistant Cleark NG2 1 1
Typists NG2 2 2
Secretary NG2 1 1
Junior Cleark NG3 1 1
Lab. Assistant NGI - 1 1 1x6 1x30 = 38
Junior Technical Assistants NG2 - 2 2 1x6 Pxay - 1x3x3) 1x25 155
Driver NG3 4 | 1 1x6 1x30 - 42
Vaccinators NG3 -~ - = 4x6 —  4x3x30 2x25 434
Messanger NG4 5 5 2 1x6 1x30  1x3x30 2x25 188
Total 929
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Problems and Constraints Experienced
_ There is no time bound R. P. eradication programme,
_ There is no satisfactory method for identification of the vaccinated animals,
_ Absence of proper quality control on the production, distribution and

administration of vaccine.
_ Absence of suitable legislative support for disease eradication programme.

_ Un-restricted movement of animals inside the country as well as at open
frontiers.

_ Lack of awareness of the benefits of "eradication of R. P. is another
factor for absence of proper support from the farmers.

_ Non-availability of ice in winter season to maintain the potency of the
vaccine in the field.

_ Scarcity of Kerosene oil refregerator for preservation of vaccine in case
of irregular electricity supply.

— Lack of regional co-operation among the SAARC nations.

— Prompt disposition of all affected and exposed animals are not possible
due to religion and act.

— Lack of strict quarantine at the point of enfries in the country.

_ Lack of animal production licenses issue.
Scientific and technical feasibility of R. P. eradication from the country.

There still remains some focal points specially in the Mid and Far Western Reg-
ijons of the country or in neighbouring Indiz from where discase spreads every time.
However, in other parts of the country except Kathmandu valley the disease has not

been experienced. Epidemiological situation has remained practically unchanged.

Recent events in west Africa and the present situation in South Asia regions amply
justify the need for R.P. eralication specially in Nepal to meet the demands of live-
stock products upto 2000 A.D. Even the discase is endemic in Terai regions but

very large areas are free from the disease due to high himalayas. Vaccination ol
bovine population at regular intervals resulted in marked reduction of affected cases.

Small ruminants though susceptible must not be accused for being a virus reser-
voir. The R.P. virus belonging to para-mixo viridae family and to morbilli virus
group and is very fragile and do not survive for longer period outside the animal

body. As there is only one antigenic form of R.P. virus, a correctly prepared vacc-
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iae gives protection in all the loecation. Starting frem the inactivated vaccine we have
now T.C.V. which is quite safe, cheap and can be used under any adverse circum-
stances unlike other previously developed vaccine. It can be used in large as well as
small ruminants even in advanced stage of pregnarcy, to young calf under one year

<f age and in exotic, cross bred and hilly cattle.

Recent arrival of FAO expert for R.P. D:. V.P. Singh in September 1985 and
Dr. Scott in April 1986 for a study of requirements for R.P. eradication from this

region shows the future eradication cf R.P. is possible.

It would be desirable to co-ordinate vaccine production and establish Vaccine
Bank among SAARC countries. Joint inspection and surveillance team can fix the
location of check posts and quarantine stations at international borders. Recently a
proposal has been prepared by FAO for complete stamping out of this disease by
collaborative approach of SAARC nations with a time bound programme (1987/92)
starting at each international border organizing mass vaccination of total bovine
population within a period of six years with adequate monitoring and surveillance of

this disease.
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EVALUATION OF RICE-STRAW AS A POTENTIAL SOURCE FOR
FASCIOLA INFECTION OF RUMINANTS IN NEPAL

—D1. B. R. Joshise
Summary

Rice-straw constitutes the major forage source of ruminants during the winter
period in the mid hills and Terai regions of Nepal. In this area, the prevalence of

fascioliasis is also reported to be high even in stall fed animals.

In the present experiment, fluke free buffalo calves were used as tracer animals
in an attempt to study the role of rice-straw as a source of fasciola infiction to

the ruminant livestock.

It was found that feeding rice-straw even aficr storage for two months produced
the disease in the tracer animals, indicating the possibility of rice-atraw as one of
the means of acquiring fusciola infeccticn by the animals. The significance of these
findings for the epidemiclcgy of the dicease is discussed and further areas of research
are suggested.

In roduction

Fascieliasis is the most important parasitic disease of the ruminant livestock in
Nepal. Although a proper survey in different parts of the country has not been con-
ducted to determine the prevalence of this disease, the rumber of positive ficcal
samples r'ep:rrted from veterinary hospitals in the different parts of the country indicates

its wide occurenc: and high prevalence within the country. The economic loss cavsed
by this disease to the national cconomy has been estimated to be Rs. 92 million/year
( Hassel et al 1979, cited by Shrestha 1983 ).

* Dr. B. R. Joshi is based at Lumle Agriculture Centre, Kaski, Pokhara.
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Some workers have attempted to evaluate the prevalence of this disease in some
parts of the country. Report of Tinau Watershed Project Livestock Section ( 1983 )
showed the prevalence cf 62.17 in cattlc and buffaloes in the Madan Pokhara Panchayat
of Palpa district. Joshi (1986) conducted a survey at different altitudes of Salija and
Bajung hills of Parbat district and recorded a prevalence of 77.1% in the adult rum-

inants even at an altitude of 7,200’ asl. ( Upper Salija village ).

In most countries, the principal source of infection in ruminants is grazing on the
pastures contaminated by the metacercariae of Faciola speeies; however, in rice growing
countries, different workers have suspected the feeding of rice-straw as a disease per-
petuation ( Dumag, Batolos et al 1936, Joshi, 1985).

In Nepal, rice-straw is used as a principal source of animal feed during the winter
period in the rice growing areas ( Terai, Mid hills ) of the country. The higher
prevalence rate of the disease in the rice growing parts of the country and the
occurence of the discase even in stall fed animals indicate the possibility of rice-straw

being a carrier for fasciola metacercariae to the animals,
The present experiment was conducted to analyse this possibility.
Materials and Methods

Seven buffalo calves (! -2 year old) were purchased from the fluke free areas
( Baobare and Ghandruk Lekh) of Myagdi and Kaski districts. These areas were re-
garded as fluke free b:cause no cases of fascioliasis has been observed in these arcas
and on a sample survey of 209 of animal population, none of the samples were
po-siti_ve for fasciola eggs on faecal examination by standard sedimentation method.

The animals were brought to LAC and were kept on a concrete floor under stall
fed conditions and watered from tap water in buckets through out the experimental
pericd. On faccal examination of the animals by the standard sedimentation method
all were found negative. However, as a precautionary measuvre, all the animals were
drenched against fascicliasis with Triclabendazole ( Fasinex: Ciba Geigy ) at the reco-
mmended dose rate of 12 mg./Kg body weight. Triclabsadazole is the most recent
development in the long list of fasciolicides and has been reported to be highly effective

against all stages of fasciola sps. ( Boray et al 1983 )
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Rice-straw for the experiment was brought from the endemic fluke area (Jhcbang)
of Kaski district, where in a survey 46% of the adult animals were found with fasciola
infection on faecal examination ( Joshi 1985, unpublished data ). The straw was selected
from paddy fields where high population of Iymnaea viridis and Iymnaea auricularia

sps. of snails were observed during the monsoon ( crop standing) period.

The straw was obtained after the grains were threshed out by animal trampling.
It was kept as bals in the open throughout the experimental period. The straw was
week of November and fed to the calves for a period of

6o days from 26th December 1985 to 231d February 1986. Meteorclogical data were

collected during the first

recorded during the pre-feeding and straw feeding periods, which are presented in
_ Table No. 1. S it
Table - 1 Meteorological Records During the Straw Storage Period
- o ; idity (9 Total : Total
Mones iass & __z‘emp\,ratu:e (°C) Relative Humidity (% Rainfall:: Rain
Range Average Range Average (mm) : Days
November: 6.4-22.3 . 12.934-0.269 : 69 -94 85.34+1.118 20.3 6
December: 2.3-19.2 11.09+0369 :  56-100 : 80.58-+1.683 65.5 3
January 2.9-16.5 9.6?i0.1?7 P 62-94 i 74.7041.436 1.4 4
February : 4.1-18.1 : 11.124__:_0.22 51-96 i 74.03+2.129 346 4

Apart from the straw feeding, the animals were reared on tree fodder supplemented
with concentrate ration. Faecal samples were examined regularly at an interval of 15
days by standard sedimentation method. After the completion of straw feeding, the
animals were reared for 70 days on tree fodder. Then the animals were slaughtered.

Livers were carefully taken out, weighed and processed by the method described by
Pullen et al (1970).

Results

Eggs of Fasciola sps. were not recovered from the animals on faecal examination
during the period of experiment. On post-mortem examination the livers were normal
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in appearance; however, on prccessing the livers, flukes of different size were recov-
ered from the livers of all the animals. The number and size of the flukes recovered

is presented in Tables 2 and 3 respectively.

Table — 2 Number of the Flukes Recovered on Post - mortem

Tag No. : Weight of the : No. of flukes ! Size of the flukes
of the animals:  liver (kg) ¢ recovered ¢ Range (mm) Average (mm)-+SE
42 : 1.62 e 46 : 7-53 : 23.3541.414
44 : 1.47 : 8 : 15-36 25. 0+2.654
45 : 1.38 : 11 3 11-30 20.12+2.039
46 1.96 : 12 : 10-28 o 18,334+1.929
47 : 1.45 : 22 : 15-40 : 25.23+1.666
48 : 1.84 : 28 : 15-39 t 25.84641.295
49 : 1.64 : 11 : 22-35 i 29.1424-1.895

The intact flukes recovered on post-mortem from all the animals are grouped and
presented in Table No. 3.
Table - 3 Size ( Length) of the Flukes Recovered

Range : Total Flukes 9 of the total intact
flukes recovered

0- 10 mm. 3 : 256
11 - 20 mm. : 46 : 39.31
21 - 30 mm, 49 : 41.88
31 - 40 mm. 18 : 15.38
41 mm. and above : 1 0.84
Total: 117 : 99.98

Moiphologically, the flukes resembled to Fasciola gigantica; however, laboratory

confirmation is still awaited.
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Discussion

The recovery of the flukes from the calves brought from the flukes free area and
fed only upon the tree fodder and rice-straw indicated the possibility that rice-straw

could be a source for fascioliasis in these animals,

As the tree fodder could not be the source for the fasciola infection, it can be

concluded that the calves acquired the infection from the rice-straw fed during the
experimental period.

Paddy fields provide the ideal conditions for the habitat of intermediate snail hosts
and the high population density of snails could be obseived in some of the ficlds.
However, especially in the hills, not all the paddy fields are populated by interme-
diate snail hosts. Hence it can be presumed that only the rice-straw from the fields
populated ‘with intermediate snail hosts would be contaminated by fasciole metacercariae.

It is assumed that the snail hosts in these fields are infected fiom the manure
of the infected animals and in due course release this infection to the rice plants
and grasses growing there. The infection in these plants remained viable for a consi-

derable period and the animals acquired the infection even feom the straw.

Although it can be considered that the metacercariae might not remain viable in
the dried straw, the findings of the present experimeat indicate that, under experimental
conditions, the metacercariac remain viable for a considerable period in the rice-straw.
The prolonged survival of fasciola metacercariae has been studied by many workers
in different parts of the world. Marek (1927) reported that the metacercariae of F.
hepatica survided for 8 months in moist hay collected during the rainy period. Kimura
and Shimizu (1978) found that the metacercarine of F. gigentica in the ricc-straw
kept in a barn remained viable for upto 120 days post-encystment. Burino and Chau-
dhary (1982) reported that the metacercariae of F. gigantica could remain viable even
at temperatures of 60 degrees Centigrade, provided the relative humidity wsas mcre

than 60 per cent.

Ross and Mckay (1929, cited by Boray 1969) have reported that metacercariae of
F. hepatica were highly susceptible to sunlight and survived only 2 days when exposed
to sunshine in Australia. It is possible that under Nepalese conditions most of the
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metacercariae might be destroyed by sunlight; however, some of them might still remain
viable and the practice of straw stacking might also contribute to their prolonged
survival. Moreover, the viability of F. hepatica metacercariae might be different than
that of F.gigantica, which is generally believed to be the predominant fluke sps. involved
in most parts of the country, although the mixed infection of F. hepatica and F. gigantica
have also been reporied from Nepal (Lohani and Jaeckle, 1982).

In light of the present findings and the reports of other workers on the viability
of F.gigantica metaeercariae it can be concluded that, in Nepalese conditions, where
the relative humidity is generally above 609, in most parts of the country during the
winter, the metacercariae remain viable in the rice-straw and its feeding becomes only
source of Fasciola infection for the ruminants. However, there might be slight differences
in the survival of metacercariae which might depend upon the climatic conditions

of the area concerned.

In Nepal, it can be said that rice cultivation and fascioliasis of animals are closely
related, and a higher prevalence of the disease is observed in the rice growing areas.

One of the reasons for this (higher prevalence) might be due to the practice of rice-

straw feeding during the winter period.

This pessibility was also supported by the findings of a drenching programme
by Tinau Watershed Project (TWP Livestock Section report 1983) where, in stall fed
buffalces, the level of infection remained constant even after the regular CTC (Carbon
Tetra Chloride) drenching at 2-3 months interval (November, March and June).
During this periocd the animals were maiply fed on rice-straw and tree fodder and

were generally watered in their sheds.

The constant prevalence level observed might be due to the regular infection acquired
from rice-straw by the animals. The standard size (length) of F.gigantica bas been
reported to be 25-75 mm. (Soulsby, 1976). During the present experiment, most of
the flukes recovered werc between 13-40 mm. in length and few below 10 mm. as
well. Although it can be argued that the animals were harbouring the infection prior
to the experiment and the infection iemained within them despite the Fasinex dienc-
hing at the bcginning of the experiment. However, if the animals were infested prior
to the experiment, during the experimental period of 145 days all the flukes would
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have matured and would have attained the standard size. Hence, the immature flukes
(5.1 w 20 mm in length) recovered from the animals on post-mortem indicate that
the infection was acquired by the animals during the experimental period from the

rice-straw alone.

It was not possible to determine the exact period of metacercarial survival in
the rice-straw by this expeiiment, but it is certain that some metacercariae remain
infective upto a considerable period. The determination of the period of viability in
different climatic conditions needs further research, the outcome of which will also be

helpful in recommending the safe period for rice-straw feeding.

The identification of agrc—ecological conditions favouring the snail habitat in some
of the rice fields, leading to metacercarial contamination of the rice-straw and animal

infection also needs further study.

At the present stage, it is not possible to rccommend the practical and socice-
conomically adoptable metheds for makirg the contaminated rice-straw safe for

animal feeding, which also needs further study.

It is believed that the findings of the present experiment would be helpful to
understand some aspects of the epidemiolcgy of fascicliasis ard to formulate a stra-
tegic drenching schedule against this disease, so that productivity losses in ruminant
livestock could be minimised.
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THE COMPARATIVE EFFICACY OF 10 PER CENT FORMALIN AND
10 PER CENT ZINC SULPHATE FOOT BATHS FOR THE
CONTROL OF OVINE FOOTROT*

Dr. B. Parajuli**

Summary

Comparative efficacy of 10 per cent v/v Formalin and 10 per cent w/v Zinc
Sulphate foot baths for the control of ovine footrot was studied. Both foot baths
were found effective, however, Zinc Sulphate proved superior to Formalin to cure
the severe lesions and Formalin was better in hardening the hoof keratin and healing
of the mild lesions.

Introduction

The ovine footrot is an infectious and contagious disease of the feet characterised
by inflammation of the skin at the skinhoof juntion, under running of the horn and
inflammation ¢f the sensitive laminae of the foot causing severe lameness. Although,
it is a disease of mainly ovine foot and less frequently of caprine, it has been even
reported in cattle ( Thorley, et al 1977, Liang, Egerton, 1978 ) and red deer ( Sker-
man, 1983).

Economic loss due to footrot is difficult to assess. However, it probably causes
greater economic loss in enzootic area than any other disease of sheep with excepticn

of helmenthiasis ( Carroll, 1966 ).

Ovine footrot has been treated since the disease with first recognised and disco-
vered by Beveridge (1941) that the Fusiformis nodosus as main causative crganism.

Many workers have recommended varicus therapeutic agents like Copper sulphate,

* This experiment was under taken in Royal Veterinary Collage, Herts, Englard
#* Dr. B. Parajuliis working at Lumle Agriculture Centre.
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Formalin, Creosote, Dichlorophen with Hexachlorophen, Chloramphenicol, Zinc sulphate
etc. They were chosen largely for their antibacterial properties and casy to use, but

the results obtained were very variable.

In Nepal, this disease was first reccgnised in 1960, however, the treatment pro-
gramme to control this discase was started from 1975 only (Karki, 1983). The medi-
cament used in foot bath was Copper sulphate (Joshi, 1987). It is well understood
that due to high cost of labour involved in trimming and paring the feet, the med-
icaments used in the past did not become effcctive in the most parts of the world.
Thus, most of the unsuccessful footrot control reperts of the past were due to the

insufficient foot pating.

This study has been directed towards the evaluation of efficacy of a foot baths
containing either a 10 per cent Zinc sulphate or a 10 per cent Formalin solution to

curte the footrot lesiens of various degree of severity.
Materials and Method

This study has been undertaken in the month of August in a commercial lowland
flock in England. The ewes were grazed extensively on mostly permanent pasture. The

weather was relatively wet during the period as compared to previous years.

Footrot infection was detected by clinical examination only. From the whole flock
ewes with one or more infected feet were isolated irrespective of breed or age and,
identified with ear tags and spray marks. These ewes were divided randomly into
three experimental group of 30 animals in each group. Apart from treatment periods,
all the ewes were grazed together as a single flock in a paddock with shott permanent
grass. The experimental period was relatively wet to favour the transmission of the

footret organism (s) within the flocks.

Foot Inspection and Footrot Lesions Scoring

On the first day of the experiment all the ewes were turned up and their feet were

examined. Foot rot lesions were scored using a modified method based on that of
Egerton, Roberts (1971), and Stewart et al (1982) on the following way:-
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0 = A healthy foot without any lesions.

1 = A foetid smell, with or without slight separation cf
hoof horn.
2 = A lesion with a marked degree of separtion of hoof but

undergoing to the healing process.

3 = An active footrot with complete underrunning of horn from
heel to toe region or partial underrunning as in 3 but
with granuloma at any region between heel to toe.

4 = An active footrot with extensive underrunning of hoof

horn.

The lesions were scored for each foot and any score more than 1 was graded
as infected foot. The lesions of all the feet were scored again on 26th day by cleaning

the muck and exploratory paring whenever necessary to determine the presence of
lesions.

Foot Baths

1. Formalin: Formalin (40 per cent formaldehyde) was diluted in water at 1:9
v/v and used in a run-through fibre glass trough. Thorough mixing of Formalin with

water was ensured by stirring the solution before the ewes were run through.

2. Zinc Sulphate: Zinc Sulphate was dissolved in water at 1:10 w/v and again

used in fibre glass trough as for Formalin.

Treatment: To facilitate the scoring of lessions a light trimming of the digits
were undertaken whenever necessary which involved the removal of already separated

hoof horns in all 3 groups of animals.

After the first examination the animals were treated on weekly interval as

under:-

Group ‘A’ : Zinc Sulphate foot bathing for 3 occasions.
Group ‘B’ : Foot bathing in Formalin solution for 3 occasions.

Group ‘C’ : No foot bathing (Control group).
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Animals from Group ‘A’ and Group ‘B’ were allowed to run without holding
through the trough with appropriate fiot baths fer that group. Before they returned
to the paddock they were held on a dry floor for about half an hour.

Chi-square test was used for statistical analysis of changes in the incidence and

severity of footrot lesions in the different treatment greups of animals.
Results

Table I & 1I show the overal presence «f footrot infecticn in different grcup of
animals. On day 26 examination 2 number of newly infected feet were recorded: 2(1.66%
in Group ‘A’; 3(2.5%) in Group ‘B’ and 6(5%) in Group ‘C’. 3 (2.5%), 6(%)
and 19(15.83%) feet recorded unchanged cn day 26 in Group ‘A’ and ‘B’ and “C’
respectively. Pockets ¢f infection were observed in some cases of Group ‘B’ ewes on
day 26 examination; whereas, none such cases were observed in any of the Group
‘A’ ewes.

Results show that both Formalin and Zinc Sulphate foot baths were significantly
effective (P <0.05) in the contrcl of footrot (Table - 1I). However, the zinc Sulphate
fuot bath was found to give a better healing in severe cases of footrot, whereas,
the Formalin foot bath was better than Zinc Sulphate in mild footrot lesions (Score
1 and 2). Thus, in this study the average lesions score per foot increaced to 2.73
on day 26 from 2.59 of day 1 in Group ‘B’ (Table-l).

In control group healing was continuous only in regressing lesions. Thus the mean
score in control group increased to 2.97 from 2.6 of day 1.

Table -1 Table Showing the Number of Infected Feet with Different Lesion Scores.

Treatment Footrot Lesion Scores On Number Total Av. Lesion
Group Day of Feet Scores Score/
Foot

0 1 2 3 4

A. Zinc 1 83 5 12 13 7 96 2.59
Sulphate 26 106 0 9 3 2 35 2.50
B. Formalin 1 79 3 21 7 10 106 2.59
26 105 2 4 3 4 41 2.73
C. Control 1 75 7 17 8 13 117 2.60
26 88 3 8 8 13 95 2.97
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Table 11 Effect of Treament on Reducing the Severity of Footrot Lesion

No. of
Treatment Day Feet Total Lesion Reduction in Infection 9
Group infected Scores Feel Lesion Score
A. Zinc 1 37 96
Sulphate 26 14 35 62.5 63.5
B. Formalin 1 41 106
26 15 41 63.4 61.3
C. Control 1 45 117

26 32 95 289 18 8

Discussion

In this study both Zinc Sulphate and Formalin foot bathing following some
degree of iritial trimming showed a significant curative effect in footrot infection of
a wide dcgree of severity. It has been reportcd thet daily foot bathing with 10 per
cent Zinc Sulphate has been able to reduce the number of footrot cases greatly for
15 days without trimming of hoof (Cross and Parker, 1981). Single application of
Zinc Sulphate after thorough paring also gave a good curative effect when re-examined
after 2 weeks (Cross, 1978). In one study it has been reported that 10 per cent Zinc
Sulphate was better than 10 per cent Formalin when used after paring of feet (Heitz,
1982). However, there are more reports of relapses following Zinc Sulphate foot

bathing as opposed to Formalin when treatment are discontinued (Deinertizis et al
1978; Preitz and Dietz 1982)

On a detail study Hone by Skerman et al (1983) added the surfactant ‘Teepol’
(40% Sodium Dodecyl Sulphate) to promote the penetration of zinc into hoof keratin.
They obtained similar results as by Cross (1978); and Heitz (1982); when Formalin
foot bathing was accompanied by paring of feet at twice weekly intervals. This
indicates that after a thorough paring even Formalin will give the similar results as
by Zinc Sulphate. In this study also results obtained by Zinc Sulphate foot bathing
and Formalin foot bathing were not statistically significant.
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However Zinc Sulphate gave a better cure to severe footrot lesions. This is
possibly due to the ability of zine to penetrate hoof keratin as shown by Malecki
and McCausland (1982), Formalin gave a poor response to such casesas it is irritant
to soft tissues, delaying the healing process. Also, Formalin is unable to pznetrate
the hoof keratin and thus do not have bactericidal effcet on deeper infected tissues.
That is why the hidden pockets of infection were left in the infected hoof.

No differences were observed either with Foramlin or Zinc Sulpahte in mild cases
of footrot (score 1 and 2). The faster response shown by Formalin in such cases
are due to the better hardening of hoof keratin (Ross, 1983) with complete destruc-

tion of organism (s) which bas not reached the deeper tissues.

Zinc Sulphate showed marked degree of improvement in granulated lesions even
though healing was not completed in day 26 This delayed healing is obviously due
to the continuous irritation of the granulation tissues A small number of the lesions
were found unchanged in Group ‘A’ and ‘B’ (3 and 6 respectively) and the following

explanations are suggested.

l. As the control group was kept together with the treatment groups, new
infection would have arisen as the environmental factors were suitable for

transmission to occur.

2. This may be due to the hoof horn being covered with mud and faeces,
thus not allowing the bath solutions to reach up to the hoof horn.

3. Some animals may lift up the foot while running through the foot baths
and go unnoticed despite the close observation from one side, thus not

responding to treatments.

4. As animals were not allowed to stand in the foot baths for a certain per-
iod, this gave less opportunity for better penetration of bath sclutions
through mud and faeces. By holding the animals in bath solutions for
certain time might have changed the present results between Zinc Sulphate
and Formalin. The healing obtained in this study from Zinc Sulphate was

lower than that reported by Skerman et al (1983).
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Recommendation

In severely infected animals Zinc Sulphate foot bathing followed by foot bath
with 10 per cent Formalin may have benzficial effect by encouraging the faster harden-
ing of healing tissues. In our country, where the sheep flocks are managed largely
under transhumance system, need to walk kilometers away in a day in search of
food, may have still more beneficial effect of this dual treatment hypothesis, Further
work could be conducted on this hypothesis which may produce a significant reduction

in the number of relapses occuring after Zinc Sulphate treatment,
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SUMMER HEAT STRESS INFERTILITY IN DAIRY COWS
IN CENTRAL ARIZONA, U.S.A,

D.E. Monty, Jr.e
Summary

The summer season in Central Arizona is characterized by intense heat and solar
radiation, and low relative humidity. During the very hot months of July through
September, the fertility rate of lactating Holstein—Friesian cows declines to less than
209, based on live-births. Estrous cycle length, ovulation time and corpus luteal
development and regression are not affected by hot weather, how-ever estrus is
significantly shortened. The preovulatory surge of LH secretion is not affected, how-
ever plasma progesterone levels are significantly incresed during the Juteal phase of
the estrous cycle in lactating, hyperthermic cows. Estradiol-17B levels are depressed.
The incidence of dystocia, retained placenta, parturient paresis are often noticed and
post-parturient uterine infection is8 not increased, but their severity is often exacerba-
ted. Morulase and blastocysts from superovulated cows, six to eight days after AT,
have signiﬁcant!& reduced viability tn vitro culture, and there is some evidence of
retaded development of 1.5 to 4.0 day embryos in heat-stressed, normally-ovulating

COWS
Introduction

A sigaificant reduction in fertility occurs in dairy cows exposed to intense summer
hsat, particularly high-producing cows, Previous studies, and the experience of

local dairymen (personal communication), reveal that artificial inseminations performed

*D. B. Monty, Jr. Comes from Department of Science, University of Arizona, Tucson,
Arizona, US. A, and presently attached at Institute of Agriculture and Animal Science,
Rampur, Chitwan, Nepal.
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in Central Arizona during the intensely hot months cf July, August, and September
result in less than 209 live-births, Summer infertility creates serious problems for
the dairyman. The interval bstween calvings increases in affected cows, and they are
often maintained in production longer than is desirable. The number of breedings
necessary to attain pregnancy increases and many dairymen reduce, or curtail, their
breeding program during the summer months, because of the uneconomical waste of
frozen semen Milk production is also reduced during the hot summer months, and
it is reduced again the following spring because cf a lack of fresh cows in the herd,
as a consequence of the prevlo.us summer's infertility. The ‘econcmic losses are

considerable.

Material and Methods

This article describes and discusses data collected frem on going studies at the
Arizona State University (ASU) Dairy and at a large commercial dairy-Arizen Dairy
Co. (ADC), in Central Arizona. The data were collected through-cut the year, and
data collected during the hot summer months (June through S:ptember) were compared
with data collected during the cool months. The measurements ircluded: (1) Physiclo-
gical measurements-rectal, vaginal, intrauterine, skin temperatures. respiratory  rate,
heart rates; (2) Behavioral activities-24 hour measurements of rumination, feeding, drinking
shade-secking, social and estras behavior; (3) Repreductive cycle measurements-calvirg
to first estrus, calving to conception; number of breedings to conception, estrous
eycie length (including nonfertile breedirg cycles), duration of estrus, ovulaticn time,
corpus luteal development and regression; (4) Hormone measurements—progesterone,
estradiol-17B, LH, T3, T4 and cortisol; (5) Fertilization and early embryo develocpment-
development of embryos retrived frcm the oviducts cf naturally-cvulaticg ccws 1.5 to
4.0 days after breeding developmental capacity (viability) in in vitro culture of six to
eight day old embryos flushed from the uterus of superovulated cows. These data were
related to environmental conditions, such as daily high-and low-temperatures and

relative humidity at 1700 hours.

Results and Discussion

-

The summer season in Centeral Arizona is characterized by intcnse heat and selar

radiation, and low relative humidity, which extends from May to October. The very hottest
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months are July, August, September, when the fertility rate in the ASU dairy herd dropped
to 179%, 199 and 179, respectively, The ability of the Holstein cow to adapt
to continuous, intense heat is significantly affected by lactation, pregnancy and breed-
Ing. Ambient temperatures exceed body temperatures in most of the daytime, there-
fore it is important that the cow redues her heat production and increase heat diss-
ipation in order to maintain thermoneutrality. Nonlactating Holstein cows can, for
the most part, maintain thermoneutrality if they are not stressed further, but this
is not true of lactating cows which exhibit a significant increase in bedy temperature.
The metabolic heat produced by lactation and pregnancy exceeds the ability of cow _
to dissipate additional body heat to the environment, The dairy cow lowers her body
heat production by reducing activity during hot daytime hours, shade-seeking, and
eating and drinking during the cooler evening and early morning hours. Activity
decreases with increasing skin temperature (peripheral stimulation), and the response
is reinforced by increasing body core temperature (central stimulation). Both nonlact-
ating and lactating cows have significant increases in respiration; however, lactating
cyws have a much greater response. Heart rate decreases in both lactating and non-
lactating cows. temperatures vary directly with micro-environmental temperature Intra-
uterine temperatures are slightly higher than rectal temperatures, in both nonlactaing
and lactating cows. The secretion of the calorigenic hormones T Ti and cortisol is
reduced in cows, exposed to high tempratures, in an attempt to lower metabolic

heat production.

Estrous Cycle: The most striking change in the estrous cycle of summer heat-
stressed lactating dairy cows is the reduction in length of estrus from an averags of
14 hours to an average of 8 hours-with g_rg_a;!y_ r_ec}ppqd sexu;ﬂ activity.m® As a
consequence, heat detection is difficult in the summer. ”Efﬁcicnt detection requires 3-4
equaily spaced observations per day. The short, relatively inactive estrous periods
produce less body heat and are therefore, an advantage in the cow’s struggle to maintain
thermoneutrality. The length of the estrous cycles of heat-stresscd dairy cows has
been reported to be longer than normal by some investigators,'2'whereas otheisizhave
reported them to be shorter, and still others!® have reported them to be of normal
_lcngth. Studies at the ASU Dairy showed no significant effect of heat stress on
estrous cycle length, in ecither nonbreeding or breeding cows'3 It has been suggested

that anestrus asscciated with heat stress may actually be due to unobserved estrous
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periods.’5 The studies at the ASU Dairy 13 18 and ADC! show that ovulation and
corpus luteal development are unaffected by summer heat stress. A normal LH surge
precedes normal ovulation, in both lactating and nonlactating cows.,q Serum progeste-
rone concentrations were significantly elevated during the luteal phase of the estrous
cycle of lactating cows which became hyper-thermic, yet progesterone values did not
change in nonlactating cows which remained thermoneutral.'® A similar relationship
was obscived between serum progesterone values and fertility, and between fertility
and the degree of thermal stress caused by hot weather. Decreased fertility and
increased serum progesterone values were associated with increased environmental
temperatures aund hyperthermia. There is also evidence that serum estradiol-17B levels
are depressed in lactating, heat-stressed cows.'? Other studies report increased pro-
gesterone levels associated wiih high environmental temperatures,’® while others report
decreased levels.1813 Shaded cows have been shown to bave lower progesterone levels
than unshaded cows.?® Acute exposure to high temperatures, for the first 72 hours
after breeding, b¢s been reported to raise plasma progestercne levels significantly in
Hereford heifers. Obviously, the effect of heat stress on progesterone secretion is
unsettled. It may be due to differences in the length and intensity f exposure to

heat, or to the metabolic state of the animals.

Embryo viability: An association between heat stress and embryo mortality has
been demonstrated in several species. 2275 A study of the development cf embryos
flushed from the oviducts of naturally-ovulating, lactating, heat-stressed Holstein cows,
and the development and vaibility of embryos flushed from the uterine horns of
superovulated, heat-stressed, lactating Holstein cows,,, revealed a significant relation-
ship between heat stress and embryo development. There was distinct reduction in the
capacity of six to eight days old embryos, flushed frcm the uterine horns of super-
ovulated cows, to undergo blastulation and hatching from zona pellucida in in vitro
culture, and there was indication of retaided developmeat of the 1.5 to 4.0 day old
embryos in the oviducts of naturally-ovulating, heat-streesced cows, Heat stress did
not affect ovulation, Fertilizaticn was affected in supercvuiated cows, but not in
naturally-ovulating cows. Plasma progesterone levels were elcvated and variable in all
super—ovulated cows, with no evident seasonal effect. Although superovulation is reported to
increase peripheral progesterone levels and reduce embryo viability.?6 the predominant

loss of developmental capacity occurred during the summer months and may be
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attribulel to seasonal heat stress. In Isracl, it has been found that embryo mortality
is greatest in repeat-breeder cows on day seven of the estrous cycle,2728 at a time
shortly after the embryo arrives in the horn of the uterus and when it is undergoing
blastulation. The dangers inherent at this precaricus stage of development may be
exacerbated by heat stress. Heat stress induced early mortality is consistent with pre-
vious findings that heat stress does not affect the length f the estrous cyele of
repeat-breeding cows in Central Arizona.! Since seven days old bovine embryos are
not luteotropic,,, but may begin to bz lutectr pic as day 10,3 heat-stress induced
inhibition of blastulation and the demise cf the cmbryo would preclude maintenance
of the corpus luteum and prolongation of the estcous cycle. Other studies with bred
cows, however, report an association between heat stress and  prolongation of the
estrous cycle,2 suggesting that under some conditions death of the embryo may occur
after maternal recognition of pregnancy, which occurs between cdays 15 end 17 post-
estrus.31 The meochanisms which underlie the obseived adverse effects of heat stress
on the viability of six eight days cld bovine embrycs are unknown, but may be due
to a direct action of heat on the embryo or to an indirect effect that is mediated
by the uterine environment. In support cf a direct action, intrauterine temperatures
are higher than rectal temperatures,® and high intrauterine tcmperatures, which may
affect spermatozoa, ova, zygotes or embryos, have been related to infertility.#2 In sipport
of an indirect action are the report (described above) ¢f abnormal sex steroid hurmone
levels in heat-stressed animals. Progesterone and estrcgen are essential to the contrel
of uterine secretion and motility. It is reasonable to assume that abormal steroid level could
produce a uterine environment which is either unable to support embryo development
or is toxic to the embryo. Progesterone levels have been reported to infiuence the
protein composition of uterine secretions of cattle33 and heat stress has been reported
to change the amino acid composition of oviductal szcretions in rabbits.3% Either
indirect or direct mechanisms may impair development and lead to the death of the
embryo before maternal recognition of pregnancy, explaining one of the signs of summer

heat-stress infertility observed in Central Arizona dairy cows.
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RABIES AND ITS PREVENTION

Dr. Abeay M. Desai*

“Rabies” or ‘“Hydrophobia’ - fear of water, a viral disease affecting all warm
blooded animals including human beings has been well discribed from all the angles
over more than 100 years, right from its invention by Dr. L. Pasteur in 1885.
However, there are still many facts which remain unanswered and more important
the fact that the availability of the right type of technically qualified vaccine in

sufficient quantity to protect all species of animals including zoo animals.

Every one is well aware that vampire bats, foxes, wolves, jackals, stray dogs
are the prime hosts and responsible for transmitting the disease rabies to other
species of animals and human beings through the bite, scraches, etc. Since Rabies is
a neur-tropic viral disease and there is no cure by any type of antibiotic or syn-
thetic drugs, the only way to prevent this disease is by vaccinating all animals with
the right type of vaccine at the right time. Therefore, to protect the pet dogs,
and other animals against rabies, as cited above, with the right type of vaccine at
the right time is only the prime step to prevent the occurance of this diseasc in
human beings and other species of animals. Of course, the Municipality jointly with
the Animal Husbandry Departments of each city, district and state are equally
responsible for catching stray dogs, their proper disposal and absolute strictncss in
the issue of licence to the dog owners. Indeed proper education with audio-visual
aid to the dog or pet owners through social organisations would be the additional

step which can certainly help the nation to eradicate the disease rabies from the

i LS

country.

* Dr. Abeay M. Desai is chief Patholegist at Serum Institute of India (P) Ltd.

Veterinary Division, Pune, India.
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The Ministry of Agriculture has concidered social and economic importance of
rabies and planned for its elimination in the reservoir where dogs maintain the
chain of infection. Since the Sixth Plan, a Centrally Sponsored Scheme under
communicable diseases of national importance with 509 central assistance to the

states and 100% to the Union Territories has been launched in selected metropolitan

cities of the country, envisaging -
i. Licensing of all pet. dogs.
ii. Compulsory vaccination of such licensed pets.

ili. Catching of all stray dogs and their cuthanisation.

iy, Post - bite vaccination to all the animals; and

v. Permitting entry of not only vaccinated dogs but dogs under prescribed

immunity period in the Municipality limits under this programmie.

These steps are being concentrated in the selected urban areas where such con-
trolled measures are not already in existence or, in cases where the existing
programme is deficient. The present programme supplements the efforts considering
that both the programm:s are implemented ecffectively in a coherent manner. This
scheme has been implemented under the overall control of a senior officer of the
Animal Husbandry Department in the state headquarters. The field programme is
carried out by specially constituted canine rabies control team fully equipped with
device to catch stray dogs, storage of anti-rabies vaccine and facilities for carrying
out antirabic vaccination of the canine population, Speecial rabies control units have
been provided for each town where the scheme has been in operation. Such units
have facilities for rounding up the stray dog and their maintenance at a central

place for a period of 3 days as also for their painless killing.

The Municipality administrations are being pursued to enforce through legislative
measures, compulsory licensing, vaccination of all pet dogs and destruction of all
the stray dogs within their limits. The administration shall also be requested to

regulate entry cf only vaccinated dogs in its limits.
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In many countries, the number of dogs is estimated at 99 -129% of the total
population of the said area; in U.S. A. it is even 167, In India there are about
18.2 million dogs in the country as compared to the 665 million human population

as per the 1981 census ( Annexure I & II).

On the othsr hand the production of the Semples vaccine by the Government or
private organizations in thé country is of 25,417 lakh deoses per annum as pef the
1985 - 86 production, schedule. These Semples vaccine has only 6 months immunity.
Therefore, each dog requires to b vaccinated twice a year. Hence, to protect 18.2
million dogs, 36.4 million doses of vaccine is required and the vaccine available is
only 25.41 million doses. So there is shortage of approximately of 10 mililon doses
for every ysar. This refers only to the dog population. There is additional cattle,
sheep, goats, horses and zoo animal population which also require anti-rabies vaccine.

Their inclusion will additionally increase the vaccine doses.

Therefore, it is essential either to increase the production or to import the
vaccine, which has a better technology and longer duration of good immunity. To
study the advantages and disadvantages of the Semples vaccine over the cell culture
antirabies vaccine imported from France, can be compared from the enclosed State-
ment ne, 3.

Considering the fact that the technology of anti-rabies vaccine production is
changing very fast in order to minimise all bad effects of the Semples vaccine and
to assure maximum protection against rabies right from an early age in all species
of animals. Hence it is time now that India should either start producing ccll
culture anti-rabies vaccines or allow to import sufficient doses of vaccine tc meet

the demand from all over the country.
" In short, when the right type of vaccine is made available in sufficient quantity

to protect all species of animals, it would be the first step that India can loek

forward to a new cra of complete eradication of Rabics frem the country.
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Annexure — 1
Dog Population - Human Population

Dogs Human
1982 ( Census) 1981 ( Census )
State Units in 000 in million
$ 35 Andhra Pradesh 1443 53.55
2. Assam 443 19.90
3. Bihar 1017 69.91
4, Gujarat 972 34.09
5 Haryana 400%* 12.92
6. Himanchal Pradesh 135 4.28
7 Jammu & Kashmir 236 6.00
8. Karnataka 1375 37.14
% Kerala 1156 25.45
10. Madhya Pradesh 1284 52.18
11, Maharashtra 800* 62.78
12, Manipur 124 1.42
13. Meghalaya 122 1.34
14. Nagaland 28 0.77
I5. Orissa 629 26.37
16. Punjab 400* 16.79
17. Rajasthan 1435 34.26
18. Sikkim 21 0.32
15, Tamil Nadu 976 48 41
20. Tripura 111 2.05
21 Uttar Pradesh 3809 110.86
22 West Bengal 1000 54.58
UNION TERRITORIES
L 8 Andaman & Nicobar Islands 24 0.19
2. Chandigarh 3 0.45
3 Dadra & Nagar Haveli 4 0.10
4. Delni 3l 6.22
5. Goa, Daman & Diu 57 109
6. Lakshdweep 1+ 0.04
7 Pondicherry 10 0.60
8. Arunachal Pradesh 10* 0.63
o Mizoram 18 0.49
Grand Total 18132 665.29

* Estimated from human population.
Source Ministry of Animal Husbandry, Krishi Bhawan, New Delhi.
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Statewise Various Rabizs Vaccines produced/available in India during 1985-86
State /City i 5% Brain ¥ 20% Brain i Flary's i HEP Elury B.P L. lractivaled ! Grerd
: Tissue (Cura- ¢ Tissze Preph- ¢ Or LEP : Strain sirgla M. D, Total
 tive) Installed ¢ ylastie Instd. @  vaccine Instd. Anti. {in ml.)
:  Anticipated i Anti. :  TInstd. Anti.: Cap. : Prodn.: Instd. Anti. Inst. Anti:
: Capa Prodn. :Capacity: Prodn @ Capa: Predn: In in Cap. Prd, Cap. Pid. :
i eity ¢ inml. in doses: in tocity ioin iodoses idose :
: Inml: : ! doses ' doses doses ! :
A.P., Hyderabad 14.00 14.00 0.80 0.80 — = - L : = ' NEEL
Assam-Guwahati 3.00 2.00 0.12 0.05 = = s &L s ot = et
Gharziabad-Bio-
Med (Pvt) — — — — - 5.00 0.60 - 5 Ly e
Haryana-Hissar 26.00 26.00 0.10 0.09 e e = B — di2 Lhee i L
IVRI-Tzatnagar® - 4.00 — - — 0.10 =5 L — L S e
Karnataka-Hebbal 1000 6.00 1.00 0.50 — : o L= 2% Ry of
M.P.-Mhow 7.00 7.08 0.12 012 0.08 0.08 — — 0.80 0.80 7.00 7.00
Maharashtra-Pune 5.50 6.45 1.20 0.72 = — . o i gl 1Bl gt
Orissa- Bhubha—
neshwar — — 2.50 0.01 — s s By it Ay
Punjab-Ludhiana 15.00 15.00 0.15 0.15 L ot ¥ By = sy kel
Rajasthan-Jaipur 25.00 25.00 0.15 0.15 — = 2% o o 2 R
Serum Instt.
(Byviy Pyne ** — — =3 — S == e = = i B e o
Tamilnadu-Ranipet — — — — 0.03 0.65 — Sl 1y %) MBHEET
West Bengal-
Calcutta 12.60 15.00 002 0.25 i = A £ = ey LRl ey
TOTAL 1100 w2052 6.16 2.84 0.11 0.83 5.00 0.60 0.60 0.830 7.007.00 269.77
25417 lakh doses
*

*% Cell Culture Rabies vaccine — The Vaccine is marketed only.
Source Ministry of Animal Husbandry, Krishi Bhavan, NEW DELHI.

HK X XK
26l <

The production of these vaccines can be increased/decreased depending upon requirement.
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BRIEF NOTE ON
AN OBSERVATION ON REPRODUCTIVE PROBLEMS IN CATTLE
AND BUFFALOES IN KATHMANDU VALLEY

Dr. B. K. Jha*

A total 300 animals were examined for various reproductive problems during last
6 months period in Kathmandu Valley which were artificially inseminated by technician
at least once before this examination. The following table shows the results of the

observations made,

Conditions No. of Cows No. of Heifers No. of Buffa-

( cattle ) loes
Pregnant 200 5 >
Repeat breeder 25 ' % %3
Delayed post partum oestrus 25 T B
Anoestrus — 10 2
Late Maturity — 10 3

During the above observations following problems were noted:

- Late maturity in heifer
- Anoestrus
~ Long calving interval and

- Repeat breeding.

Dr. B. K. Jha is an animal gynocologist, preszntly working §at Artificial Insemin-
ation Centre, Kathmandu, Lalitpur,
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The above problems might have attributed either by heredity or environment or

combination of both.

The breeding and the reproductive efficiency could be increased in the following

way:
- Exporting the unproductive animals.

- Sterilizing the unwanted females by applying steel uterine clips, plastic leops or
coils etc.

- Providing the artificial insemination services only to the selected stock of the

local population.
- Treatment of animals with antibiotics and nitrofurans.

= Selection and culling of the animals on the basis of anatomical, physiclogical

and productive capacity.

- Hormonal treatment should not be incouraged to restore the fertility and increase

the breeding efficiency because this indanger the animal for future production.

- Considering the importance of buffalo in milk and meat preduction the physio-
pathology study should be initiated.

3
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EURYTREMA CLADORCHIS: AN OBSCURE PARASITE OF RUMINANTS
IN NEPAL

Dr. S. N. Mahato*
Abstract

Eurytrema cladoichis is a little known trematode parasite of ruminants. It was
first reported in China in 1965 and its existance passed almost unnoticed elsewhere
until 1981 when it was reported for the first time in Nepal. The morphology of
Eurytrema cladorchis is presented fiom the specimens recovered from cattle and goats
in the hills of eastern Nepal. The Pathogenecity and clinical manifestations are also
reported with a brief discussion on its life cycle,

Introduction

Eurytrema cladorchis is a trematode parasite bezlonging to the family Dicrocoelii-
dae. This species was first reported from the People’s Republic of China by Chin,
Li and Wei in 1965. Its existance passed unnoticed elsewhere until 1981 when it was
reported for the first time in Nepal ( Mahato, 1981 ). Since then post mortem and
faccal examinations earried out at the Pakhribas Agricultural Centre, Dhankuta
(PAC) and LUMLE Agricultural Centre, Pokhara, have recvealed several cases of
this infection in cattle and goats, however, it is still unknown to many other places,
Indeed, little has been published about Eurytrema cladorchis: the published literatures
are written in Chinese and are difficult to locate. Recently a redescription of the
spscies based on the spzcimens collected at the Veterinary Investigation Laboratory,

* Dr. 8. N. Mahato is Chief Veterinary Investigition Officer at Veterinary Investigation
& Analytical Scrvices Section, Pakhribas Agriculture Ceatre (PAC), Dhankuta,
Nepal.
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PAC, Dhankuta has been prepared for publication by Dr. Jones of the Common-
wealth Institute of Parasitology, England (Jones, 1984 ). In view of the paucity of
communication, attempts have been made to draw the attention of the veterinarians
of the country through this paper towards this member of a genus of considerable

veterinary importance.
Materials and Methods

After the first incidental finding of Eurytrema cladorchis from a goat, all the
goats and cattle autopsized at the veterinary Investigation Laboratory, PAC were
carefully examined for its presence. The recovered specimen were fixed and preser-
ved in 109, formal saline. The repressntative sp:cimens were stained in aceto alum
carmine and mounted on microscopic slides for morphological study. The eggs were
teased out from the uterus of the pres:rved specimen, transferred on the microscopic
slides and then studied under the low power microscope.

The clinical records of the infected animals were analysed for the purpose of
this study.




RESULTS

Figure 1. Eurytrema cladorchis, Complete Specimen
( Ventral View )

0s. oral sucker €. cirrus

p. pharynx €5, cirrus

oe. oesophagus t  testis

ve. vas deferens Lc. Laurer's canal
vs. ventral sucke m. mehlis’ gland
<a, caecum v, wvitelline duet
st. seminal receptacle eb. excretory bladder
OV. ovary €p. excretory pore

v, vitelline follicles

Morphology

The fluke is 6 mm to 9.5 mm long and 2.85 mm wide. The body ( Fig. 1) is
elongated oval with tapered anterior and posterior extremites and is widest in the
middle third. The cuticle is unarmed. The parenchyma is loose and the internal

organs are easily seen through it.

The oral sucker is oval, subterminal and smaller than the ventral sucker. The
ventral sucker is located within the anterior third of the body. Prepharynxz is absent.
The cesophagus is short. The intestinal caeca are narrow, relatively straight, extend
posteriorly beyond the limit of the vitelline follicles but terminate short of the
posterior extremity. {

The branched testis are posterolateral to and larger than the ventral sucker. The
testis are placed close to each other, hence the interval between them is usually
shorter than the diameter of the veatral sucker. The vasa efferentia run straight
fr m the anterior margin of each testis to the base of the cirtus sac which is
obliquely inclined away from the mid line, hence ths wvasa efferentia are unequal in
length. The cirrus sac is elongited and it ¢>rataias iaternal sesicle The cirrus

is robust, digitiform and frequently evarted.
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The ovary is lobed and is situated near the median line, behind the testis. The
seminal reccptacle is oval in shape and is placed dorsal to the ovary. The Mehlis’
gland is conspicuous and is situated dorsal to the level cf ovary. The Laurer’s
canal opens dorsomedially, anterior to the level of female organs. The vitelline glands
are follicular and are arranged in indistinct groups, situated laterally and almost
entirely extracaecally, extending from the posterior margins of the testis, but not
reaching the level of the caecal eads posteriorly. The uterus is mainly intracaecal,
extends to the posterior extremity; the assending limb passes between the testis,
dorsal to the ventral sucker and then forms coils anterolateral to the ventral sucker
before opening at the genital pore. The numerous eggs are operculate and brown,

and measure 43 to 47 x 26 to 31 microns.

The excretory system is Y —shaped with a tubular vesicle and terminal excretory
pore. The lateral arms diverge in the hind body aad extend forward lateral to the

caeca to the pharyngeal region.

Final hosts:

The adult parasits were recovered from fuur of the twenty cattle autopsized at
the laboratory as part of an enzootic bovine haematuria investigation. The parasites
are frequently seen on the post-mortem examinations of goats owned by the centre.
On faecal examinations, the eggs of Eurytrema eladorchis have been detected in the

faeces of only these two species of animals so far.
Locations:

The parasites are normally found in the pancreatic ducts, abomasum and duode-
num. In a single goat they were recovered from the right gastro-epiploic vein and

peritoneal cavity.
Pathogenecity and clinical manifestations:

A solitary case of death in a goat due to perforation of the right gastro-
epiploic vein and subsequent haemorrhage into the peritoneal cavity asscciated

probably with aberrant migration of large numbers of the flukes has been recorded

- 70 -



( Mahato, 1931 ). Before death, the goat showed diarrhoea, weakness, anorexia
and progressive loss of condition. Similar clinical sigas wsre noted in the most cases,
however, the contribution of this species in producing these signs  was not clear
because the animals were found to be parasitised by other species of helminths and/

or affected with debilitating diseases such as enzootic bovine haematuria.
Discussion

Although Eurytrema cladorchis was first described in 1965 it was apparently unkn-
own to Yamaguti (1971) who listed species cllocated to the genus or Eduardo, Manuel
and Tongson (1976) who provided a key to species of FEurytrema from ruminants.
Eurytrema cladorchis differs from all othz: spaeies of the genus primariily in  having
testis which are branched and from all except Eurytrema dajii ia that the ventral

sucker is larger than the oral sucker rather than smaller or more or less equal.

The life cycle of E. cladorchis has bzen studied in China by Tang and Tang
(1977), Tang, Lin (1978) and Tang and Lin (1970). They found that the molluscan
hosts are the land snails Bradybaena similaris, Ferrusac and Futiciola ravida, sicbold-
tians Pfeiffer and the insect intermediary is a needle cricket, Nemobius caibae Shir.
The adult parasites have been reported from the pancreatic ducts of cattle, goats, the

musk like deer - Muntiacus reveesi and the water deer - Hydropotes inermis.

Tang, Lin and Lin (1978) refered to the death of many cattle due to heavy
infections resulting in great loss to the farmers in the regions of Pu — Cheng, North
Fujian, without giving details of pathogesis and clinical signs in naturally infected
animals. However they stated that nurseling goats developed signs of lethargy, anorexia
and diarrhoea on the 15th day of experimental infection. The goats died on 22nd
day post infection. The post-mortem examinations revealed partial congestion of the

pancieas and presence of the immature flukes in the pancreatic ducts.

The present study indicates that Eurytrema cladorchis infection is probably common
in cattle and goats and possibly in other ruminant species in Nepal. Its importance
is hitherto unknown unceniably due to unawarencss of its ¢x'stence in the country and

thus lack of proper study. It must be admitted that there is a great gap in knowl-
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edge and understanding of not only such animal diseases but the other moest commonly
occuring diseases too. As long as this situation persists there will be serious obstacles
to increase the animal production. To solve any problem we must first define it,
know its distribution and understand how it works, Only then application of effective
contrel measures can be made. Therefore proper study of the prevalent diseases
seems essential which is only possible if the present veterisary investigation services

are improved,
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THE TRAINING AND ROLE OF VETERINARY AUXILIARY HEALTH WORKERS
IN BOOSTING NEPAL'S LIVESTOCK PRODUCTICN TO THE LEVEL OF
ASIAN STANDARDS

Dr. Peter Neil Quesenberry ¢
Background

I. Tt is estimated that livestcck contributes appreximately 159, to the overall
GDP and 259 to the Agriculture GDP in Nepal. In addition, the indirect
role of livestock through the provision of compost tor the farming system cf
a subsisterc: farmer is also very significant: but this is difficult to estimate.
The sale of milk and milk products, meat, eggs, etc, ofien provides almost
the sole scurce of cash income for many Nepali hill farmers. And finally,
the share in the value of livestock to the total assets of agricultural faims
is estimated at 309 by Farm Management Studies. (1) Thus one can sece
that the protection of the health of livestock isa very worthwhile endeaver.

2. However, livestock technicians working in the hills of Nepal are also aware cf
the problems faced when trying to improve livestock health, Resources, both
perscnnel and materials, aie very limited; and these limited rescurces must
be used in an environment that consists ¢f rugged mountain, a fiw motor-
able roads, and almost total lack of modern communicaticn systems. As a
whole the average Nepali farmer, living in a remote arca, cfien finds very
difficult to cbtain the services he needs to keep his livestock healthy and
productive. For the same reasons, the veterinary doctors lecated in the remcte
district hespitals, ard th: junior staff located at the sub-centres. cften feel
isolated and kept away from the resources necessary to do their jobs properly.

® Dr. Peter N.il Quesenberry B.V.Sc., D. V. M. is worging at United Mission t) Nepal

(UMN), Pckhara and this paper was presented by Barbara Fargher RANA, BVSc,
MRCVS, United Mission to Nepal.

=



The following statistics illustrate the situation referred to above. The number
of livestock in Nepal is cattle-6.4 million; buffalc-2.8 million; sheep-o0.8
million; goats-4.9 million; swinc-0.4 million; poultry-8.9 million; duck:-0.3
million, In contrast, the total number of veterinarians in Nepal is only 120.
Similarly, the FAO production year book, 1981, lists Nepal along with 17
other nations as it compares the number of livestock per veterinarian. Nepal
ranks lowest on the list with 155,820 livestock/vet and India is next with
20,576 livestock/vet. In comparison, UK has 7566/vet: US has 5344/vet and
Japan has 578 /vet.

There is obviously a need for more veterinarians and trained manpower: and
there is an obvious need for people with technical and practical skills to
work with the farmers in the hills of Nepal. A real help would be a vet
school located in Nepal and offering an abundance of clinical, practical train-
ing in addition to theoretical training. This training could be ‘““Nepal specific’’,
concentrating on the needs cf Nepal. Such an undertaking is feasible but

would be expensive and take time to implement.

However, in the meantime one of the wiys thit many countries, including
Nepal have attempted to improve health, both human and animal, is by the
practical training of auxiliary (lay ) health workers. Many people feel that
the judicious training and use of such lay workers cin result in noticeably
improved health care — particularly in remote areas. For example, one trainee
that we are aware of obtained Haemorrhagic Septicaemia vaccine frem the
district Veterinary Hospital and vaccinated 900 animals. He also took part
in the veterinary hospitals’ liver fluke control programmez and personally
administered 600 doses of liver fluke medicine. This work was a tremendous
help to the District Veterinary Officer and helped him to meet his annual
targets in spite of limited resources. Based on examples like this, it is the
author’s opinion that the proper training and use cf such lay workers is
one of the ways that the veterinary profession in Ne¢pal can have an impor-
tant role in “‘boosting livestock production to the level of the Asian standard”.

This report will deal with the experience of the United Mission to Nepal's
( UMN ) Animal Health Improvement Programme (AHIP) as it developed
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a small scale training programme: as it trained lay workers ( hereafter called
*‘trainees’ ); and as it did follow-up work with these trainees. For further
information on other livestock training programmes in Nepal, please see the
report produced by the Agricultural Projects Services Centre entitled **Feasi-

bility study on Establishment of Regional Livestock Training Centre”.
(1, APROSC)

5. History: The UMN has establised human hospitals in Patan ( formerly Shanta
Bhawan ), Amp Pipal ( Gorkha District ). Okhaldhunga and Tansen ( Palpa
District ). Associated with these hospitals is a community health programme
which attempts to take health care out to the villages and help the villagers
to take more and more responsibility for their own health care. As these
programmes moved out into the villages, the doctors and nurses were often
asked to look at sick livestock. Afier all, to most villagers, a doctor is a
doctor ! Anyway these people involved in the community health programmes
began to see that the average villager considered the health of his buffalo
as important as the health of any other member of his family. And
they, in turn, began to request the local veterinary hospitals and
others for help. Oae of th: paople they turn:d to was Alison Craven, a
veterinary surgeon from England who was working as the farm manager at
the United Mission to Nepal’s Gandaki Boys’ Boarding School in Pokhara.
Miss Craven, in turn, began to develop a training programm: for farmers
and others interested in animal health care. Daring 1979 a preliminary
syllabus was prepared, and an initial introductory course was held at the
Boarding School Farm in Pokhara. This course developed into a fall-time
programme — called the Animal Health Improvement Programme —in the

beginning of 1981 (at which time the author joined the programme ).
Basic Principles of ftraining

The two veterinary doctors iavolved in the AHIP trainiag speat quite a lot o time
studying successful training programmes in the arca of human health; and they, in
turn, tried to relate the basic principles to an animal hecalth programme, based on
their own experience in livestock training programmes. In addition, attempts were

made to find out about similar trainings in Africa, Asia and America. A confirence
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was held by the Intermediate Technology Development Group (ITDG ) in Britain
and Miss Craven attended. The subject of the conference was livestock training for
lay workers, and other people who had worked all over the world in various live-
stock training programmes were present. As a result of this conference (2 ) and our

studies, we decided upon the following principles (the 4 “P’s. ):
1. Proper Selection of traimees:

Trainees should be selected by their ewn communities and they should be

people who are respected within the community.
2. Practical Simple Training

The training should be as practical and as simple as possble. This is very
important. Most farmers are not used to sitting in class; and m st farmers
are used to working with th:ir hands. At the ITDG workshop in England
the participants agreed that a functioning clinical practice was necessary in
order for the traniees to receive lots of ‘‘hands-on” trainirg. It was agreed
that a centre was needed where sick animals came on a regilar basis for
treatment. These sick animals would then serve as the ‘*patients” for the
training classes. In addition, the presence cf other farm livestock would
serve as teaching opportunities in terms of general animal husbandry techniques.
It was agreed that students should only spend about one-ha'f of their time

in the classroom. The rest of the time should be spant in pr:ctical s:ttings.
3. Programme of Follo y-up:

Each student should be visited in his own village after the training course.
The purpose of this visit is to encourage the trainee; to lzarn more about
the problems the trainees face; to revise what the trainecs are taught: to
encourage the neighbours to call upon the trainecs fur help: and to make
contact with the local HMG/N veterinary officials. A wvery imporiant aspect
of the follow-up is to make sure that the trainee has the basic medicincs
and equipment necessary to do his job in the wvillage. If they do not, then
the trainees r1apidly lose their interest in the work, and they lose the

respect of their community.,
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In order to assure medicine availability, we supplied the trainees with a basic
stock of medicines. They were expected to sell these medicines and usc the

money in order to buy motre.
Public Relations:

The AHIP should help the trainces to relate to their local government vete-
rinary post. Only in this way can the community obtain the assistance the

government is able to give in the best possible way.
Methods uscd

Annually; 3 or 4 two-week long courses are held in the winter seaton In
Pokhara. Beginners’ courses are held for first-time students: and refresher
courses are held for students who attended the beginners’ course and then
continued to work once they returned to their villages. Therefure the average

student reccived a full month's training which split up over 2 years.

Follow-up visits are made to all trainees once or twice a year, including a

visit to their local vet. hospital.

Medicines are supplied initially and the students are ¢ncouraged to find Iceal
supplies of the medicines also. Some students have been ercouraged to set

up medicine shops.

Source of improved animals have been found; end help has been given fto

obtain these animals (where appropriate).

Materials taught

The teaching syllabus, entitled simply ‘‘Animal Health”, was preduced and sert to

many of the veterinary hospitals in Nepal. It has also been used by various people

in different training programmes.

The main emphasis in on parasites, natrition and rcproduction (dystocias), and the

most common infectious diseases are also touched upor. There are secticns on  first
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aid and care of infected wounds. Students are encouraged to properly examine the

sick animal as a part of the decision-making process.

In the past 2 or 3 years an increased emphasis has been put on the importance of
trees and tree-fodder in the maintenance of our livestocks’ health,

Resuits

From 1981-1986 a total of 256 new students have been trained. Rough statistics
show that over 50°, of the students are still working 2 years after their training.
This has been difficult to evaluate because the definition of “‘working” is rather
difiicult to agree upon. For instance, if a trainee treats only 1 or 2 animals a
month, can one still consider him “‘working™ ? However, if we use as the criterion
that any treatment of neighbours’ animals is “working”, then over 502 of them

are still working after several years,

The number still working after a period of time seems to be dependent on several
factors: the frequency and quality of the follow-up work, and the individual matu-
rity of the people trained. The older the trainee, the more consistent they were in
their own work; and the neighbours are more likely to call on them for heip.
( Trainees under 25 years of ago have a very high dropout rate). Similarly, the

better the follow-up, the better the students worked.

In the South Lalitpur area, the goal of the UMN Community Development Assis-
tance Programme ( associated with Patan Hospital ) was to have one trained persen
per ward. They have not quite reached that goal yet, but are working towards it.
An independent evaluation of the trainees in this area has been dene and the
detailed figures are available from us upon request (3). However, it can be summari-
zed by saying that the communities have bsen satisfied and that the trainees have
been successfully able to both diagnose and treat the most common health problems
encountered in their area. The fact that we have more requests for training than

we can fulfill is also an indication to us that the material taught is rclevant.

Problems Encountered

Numerous problems have been encountered, including the poor selection of trainces
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on the part of the community ( the Pradhan Pancha’s son is not always the best
student around !). We have also struggled with the problem of medicine supplies
and are now hoping that the establishment of medicine shops by individuals, using
loans through the Agrizaltural Development Bank, may be at least a paciial

solution to the problem.

We have also b:aen questioned by fellow professionals who query the whole idea of
training auxiliary health workers. In fact, those of us involved in such training have
been accused of training ‘‘fake doctors™; of misuse, of aatibiotics which leads to
antibistic resistance; and of geaerally exacerbating the inappropriate use of medicines
in developing countries. To back up thiss accusations, numerous examples are given:
and many of th:se examples are legitimated. However, numerous examples can also
be given wiere sick animals (and people ) have baen treated successfully ( including
the julicious us: of antibiotics ) by trained lay people; and there are also numerous
examples of misuse of antibiotics by professionals, too. 1In addition, the training of
such lay people also includes the basic principles of health, hygiene and disease

prevention which is an  important part of the education process in any country.
Sumumary and Future Expectations

Th: United Mission to Nepal's Animal H:alth Improvement Programme has dave-
foped a very small-scale training programme in the area of animal health/husbandry.
This programme has trained some farmers who appzar to be successfully dealing
with the most common livestock health problems encountered in their village areas.

The training itself is based on four principles:

— propzar selection of trainees by the community involved,

- practical simple training including lots of “hands—on” work with sick animals,

— an active follow-up programm: which incluiss medicine availability at a village
level, and

— relating to the nearest government veterinary post as closely as possible.

The actual material taught emphasises autrition, parasite control, firsi aid and repro-
duction ( dystocias ). Daspite various problems which have been encountercd, AHIP

staff feel that such training programmes are appropriate for MNepal.
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We feel that the veterinary profession can have an impertant rcle in the trainmg of
village animal health workers: and that these frainees can, in turn, play an impor-

tant role in helping to boost the livestock production in Nepal.

In the past, AHIP existed as a part of the Gandaki Boarding School’s Agiicultural
Programme. However, now the AHIP exists as merely a small part of the infras-
tructure which serves to support UMN field staff. Each of the project areas, where
feld staf work, has official recognition with HMG/N and we are merely supporting
them so that they can do their work with the villagers in a professional way. AHIP
is just one part of a support team known as the Rural Development Centre, which

is located in Pokhara.

As for the future, we in AHIP wish to continue as a part of the administrative
support team for UMN's various projects. However we also want to do everything
we can to weork with HMG/N in their livestock development efforts. We truly do

want to do part of the exciting work which will help boost Nepal's livestock pro-

duction to the Asian standard.
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CTION AND PRODUCTIVITY OF LIVESTOCK
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FARMING IN NEPAL

Dr. D. D. Joshi
Dr. H. B. Rajbhandari ¢
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ml./day, 22.74 gms/day and 2.2 nos./day respectively. Presently, encrgy intake per
person per day from milk, meat and eggs is 82.2, 29.5 and 3.5 calorie respectively
whereas by the year 2000 these have to be propartionately increased to 27.8, 17.5

and 0.8 calorie in above mentioned items.

Strategy in Livestock Development

Increase in the production and productivity of livesteck should be aimed by streng-
thening breeding, animal health, pasture and nutrition, and farm management
practices, and supported by facilites such as adequate livestock marketing and

provision cof credit.
Objectives of livestock Development

- to increase the genetic improvement of local breeds of cattle, buffaloes and
other animals by strengthening A. I. as well as proven bull services for
increasing the production and productivity of the livestock industry. At the
same time conservation of genetic resources of the local breeds by selection

should be promoted.

- to prevent and control and/or eradicate most common diseases like FMD, RP,
H S, Rabies, Ranikhet, through disease intelligence epidemiolegical surveillance,
sufficient vaccination coverage and othsr relevant preventive and  control

mMeEASUres.

- to produce good poteat vaccines possibly within the country against most

important and common diseases of the livestock and poultry.

- to develop and strengthen collaborration among adjoining countries like India

and People’s Republic of China to eradicate common border discases like R

P, F MD, Rabies etc,

- to establish and regulate the animal quarantine system and then creation of
disease free zones, districts, regions for ensuring profits by marketing, trading
and exporting animals products in and outside the country to ensure assured

profits from livestock farming,
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- to promote pasture and fodder production by introducing improved stcck as
well as by preserving the indigenous grass seeds and fodder trees in all geo-
graphical regions of the country and promote the use of effective ur.amolasses

treatment of straw and other crop-residues under village conditions, and

- to improve the socio-economic conditions of the large and medium farmers in

general and small farmers in particular by increasing livestock production.

i Production and Productivity Indicators

1. Genetic improvement by A.I. endorsed as a policy at the highest level (Indicator I)

Nepal has endorsed genetic improvement by artificial insemination ( A.I.)
as a policy at the highest level. In local cattle and buffaloes, the production
and productivity can only bs increased by A. L. in terai and accessable arcas where
asin hilly areas bull service is more appropriate and most effective. These activities
will be carried out by the government agencies in all the districts until the end
of the Ninth Plan. To reach the goal of minimum basic need for milk projec-

tion of improved cattle and buffalo milking animals is made in Table- 1.

Besides government level it is also essential to establish private sector
improved livestock breeding farms and such nucleus farms will be main supplier
of pure or crossbred animalsto other needy farmers. The projection of improved
private breeders for different species of animals up to the Ninth Plan pericd is

shown in Table - 2.

Table-1 Projection of improved cattle and buffale milking animal by the end of the
. Ninth Plan Period.

S.No. Type of Animals End of Seventh End of End of
Five year Plan Eighth Ninth Five
Five year Year Plan
Plan
1. : No. of existing milking '
cows 672300 2 672300 672300
& No. of improved cows by
Al (2% )-cross bred - 47062 17316
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3, No. of improved cows by
bull service (29%)-cress bred - 67230 100845
4. No. of pure breed cows
for nucleus herd (milking) 420 1120 1820
5, No. of existing milking
buffaloes 678932 678932 678932
6. No. of improved buffaloes
by A.I (1%)-cross bred == 20367 50910
7 No. of improved buffaloes
by bull service (1%)-cross bred - 101835 190092
8. No. of Murrah buffaloes for
nucleus herd (milking) 2100 3500 3500
Table-2  Projection of improved private breeder farms by the end of the Ninth
Plan Period
Animals Existing 7th Plan 8th Flan 9.h Plan
No Pericd No, Pericd No. Pericd No.
Buffalo 350 350 400 450
Cow 75 150 150 200
Sheep 15 15 30 50
Poultry 5 13 20 30
Yak 10 10 10 10
Pig 125 125 150 290
Total 580 618 760 540
2 Animal Health Services ( Iandicator I1)

Infectious and parasitic diseases are the main cause of high mortality and
morbidity in animals and birds ia Nepal. About 3-4)% loss of animals
production and 15-20% loss of animal productivity iz due to discases such
as Rihderpest, Haemorrhagic Septicaemia, Foot and Mouth Disease, Liverfluke
New Castle Disease, Coccidiosis etc. Therfore, to increase the productivity

and production of livestecck it must be supported by a streng preventive and
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Table-3

curative animal health services throghout the kingiom. Geunetic improvement
programme must bz backed up by Veterinary, Services. The indicators for

effective animal health services are:

— yaccination campaign,

— drepehing cempaign,

- diagnosis services,

- mobile veferinary clinic services,

- animal drug revolving scheme,

— vaceine production,

- epidemiological surveillance and disease Fformation service, and

— animal health research.

-

Projection fur preventive and curative services and vaccine production
required annvally for three Plaa Period, Seventh, Eighth and Ninth is shown
in Table-3 and 4 respectively.

Projection of preventive and curative animal health services required by the

end of the Ninth Plan Period

Particulars End of End of End of
Seventh Eighth Nirnth Five
Five Year Five Year Year Plan
Plan Plan
A) Preventive
l.  Vaccination against H.S.
BQ,R.P, F.M.D., Rabies,
Ranikbet, Fowl Pox
etc. (heads in 000) 2596.2 4883.9 9186.7
2. Diagnosis total samples
tested (heads in ’000) 44 .55 115 298
3. Epidemiologieal surveillance S 75 75
B) Curative

1. External and Internal
Parasite control cheads
in "000) 1360 6 2043.7 3070
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2. Treatment (heads in '000) 456.8 486.
3. Mobile Veterinary services

(heads in 000) 206.15 466.6
4. Foot rot (heads in 000) 2 2

Table-4 Projection of vaccine production required by the end of the Ninth Plan Period

S. No. Vaccines End of End of End of
Seventh Eighth Ninth Five
Five Year Five Year Year Plan.
Plan. Plan.
‘ g Rinderpest ( 000 doses ) 229.3 279.7 296.3
21 H. S. 2 5 729.3 719.7 796.3
3, 80 » 1293 179.7 196.3
4. Ranikbet M-Strain "’ 1847 1880 1960
5. Ranikhet F-Strain ” 2047 2080 2160
6. Fowl Pox e 1047 1080 1160
T Glycerine Saline 109 = 332 53.3 86
8. F. M. D. 2 25 279 466
9. Rabies vaccine for animal
use ( 000 cc) 266 428 690
10. Rabies vaccine for human
use (000 cc) 200 322 518

3. Pasture and Natrition ( Indicator IIT )

Along with indicator T and II pasture and nutriticn developmcrt is one

of the major component for the increment of livestock production and producti-

vity. In Nepal pasture and fodder production and their availability is scasonal.

Animal feed development programme should be promoted and strengthened on the

following basis:
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~ alpine pasture development,

~ fodder trees plantation,

- backyard pasture,

- pasture farms development in hilly areas,

~ double cropping of forage crops in irrigated lands, relay cropping and

— ftreatment of straw.

4. Resource Identification and Mobilization ( Indicator 1V ):

-
¥ Resource identification and its proper mobilization or utilization is most
essential to run the above mentioned development activities. Resources could be
catagorized as follows:
~ financial management,
- physical infrastructures,
— trained manpower— both levels, and
— technology
Projection of infrastructures and manpower requirements by the end of
Ninth Plan Period is shown in Table- 5 and 6.
Table-5 Projection of infrastructure of animal production and health up to the end of
the Ninth Plan Period.
S. No. Infrasiructures Existing 7th Plan 8th Plan 9th Plan
No. No. No. No.
. 1. Semen Bank with lignid ‘
nitrogen plants 2 4 4 5
¥ 2 Livestock farms 16 16 16 16
3, Veterinary laboratories 3 3 5 2
4. Veterinary hospital 73 75 73 75
5 Livestock and animal health
sub-centres 505 675 735 765
6. Veterinary dispensaries 5 5 5 5
7 Veterinary check post 23 o 33 36
Alpine pasture development centres 10 10 13 15
Total 639 811 886 925
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Tablc-5 Requirements of manpower for animal production and animal health by the end

of the Ninth Plan Period.

Year High level Mid level Total
Existing manpower 3k5 2096 2411
7th Plan Period 375 3647 4022
8th Plan Period 475 4377 4872
9th Plan Period 615 4787 5402

5. Milk, Meat and Eggs Production ( Indicator V ):

After providing all

the four

factors such as breeding, health, feed and

resources for the productivity of livestock ferming the production of milk, meat

and eggs significanty improves.

ted and projected in table-7.

The basic need for these items has been calcula-

The annual growth rate of milk production could

be reached upto 4.4 from 2.2 by the year 2057, like wise meat to 6.6 from 3.6

and eggs to 3.6 frcm 2.5.

Table-7 Milk, meat and eggs production projection by the end of the Ninth Plan Period.

TFarget

Products Position - Position Annual giough
in the in the in the raie %
year year year year year
2031/32 204142 2056/57 2032 to 2043 to
2042 2057 :
Total milk 597 738 1334 s TR O el 4.4
a) Cow milk 179 219 472
b) Buff miik 418 519 862
Total meat 95 148 333 3.6 6.6
a) Buff meat 78 110 199
b) Goat meat 12 23 83
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¢) Sheep meat 2 3 16

d) Pig meat 2 8 26

e) Poultry 1 4 9 2.7 4.3
Eggs 1950 2470 4220 2.5 3.6

Unit: 1. Milk and meat production in 000 metric ton.

2. Eggs in million numbers.
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BRIEF NOTE ON
DISTRIBUTION OF FCOT AND MOUTH DISEASE VIRUS TYPES

IN NEPAL

Dr. R. M. Shrestha*

The samples from tengue and feet of the infected cattle, buffuloes and pigs were

collected in 50 per cent glycerine and were sent to Animal Virus Research Institute

(AVR1), Perbright, UK for virus typing

1985/86. The findings are as follows:

Table-Y : Samples Collected and Typed in the Year 1983/34.

during the year 1981/84, 1984/85 and

5. No. District Species of  No. of No. of Viras Type NVD
animal samples samples 0 KA Al
collected sent for
typing

I Lamjung Cattle/Bufl. 13 6 5 1 - =
2 Dolkha % 5 2 - - = 2
3. Sindhupalchok i 4 2 - - - &
4, Relpa Cattle 3 3 3 ~ - -
5 Lalitpur 22 6 6 = 6 z =
6. Bardia = 2 ) = = ) =
7. Banke 7 ] 1 i = = 1
8. Kathmandu X 1 1 = - - l
35 23 3 if 2 6

* Dr. R. M. Shrestha is presently stitached at National Epidemiclogical Laboratory

for FMD, Budhanilkantha, Kathmandu.
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Table-¥II : Fiscal Year 1985/86.

S. No.  District Species of No. of No. of Virus Tipe NVD

Animal samples samples O A Asia

collected sent for

typing

1 Kathmandu Cattle 7 5 1 = 1 3
2. Kavre 2 1 = = = = Z
3 Sindhupalchok 3 5 | - - = 1
4. Jumla 4 1 1 = = = 1
5 Pyuthan L 5 3 = & = 3
6. Kaski Sheep 3 2 - = = 2
i Tanahu Cattle 3 3 3 = = 3
8. Lalitpur % 4 2 2 = = =
9. Remechhap Buffalo 9 8 3 = = 5
10. Rasuwa Pig/Cattle 3 - = = = i
41 25 9 - 1 16

These findings indicate that the incidence of FMD outbreak by virus type 'O’ is
increasing and that of Asia I is spreading slowly. Furthermore, serotype ‘0 is
distributed all over the country, type ‘A’ appears to be decreasing while serotype
‘Asia I’ is present in Far-Westein Terai and Midd Hill of Western Region of the

Kingdom and it has shown the trend of increasing in incidence.

References
Anon (1983-1986) National Bpidemiological Laberatcry for Foot & Mouth Disease, Kathmandu (Office
record 1983-1986)

Anon (1983) Draft Report of the FAO/APHCA, Working grcup on FMD end its control in (ke
APHCA region.

Anon (1986) Annual Report - Livestock Development Project 1985/86, Nepal.
Hessel and Associafes (1979) Livestock Development Project, Appraisal 1979, Nepal
Pyakural, S.N,, Singh, N.B,, Singh, U. (1976) Vet. Rec. 99, 28.

Sharma, S.K., Singh, G.R., Goel, Y.P., Pathak, R.C. (1950) Foot and Mouth Discase in Utter
Pradesh, India.

Shrestha, R. M. (1986) Country Report on Foot and Mouth Disease Situation in Nepal, Paper pre-
sented in Bangkbk on Third Country Training Programme on FMD.
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SUMMARY ON AIMS AND OBJECTIVES OF DAIRY EXTENSION FOR
BOOSTING MILK PRODUCTION

Dr. C. R. Bhattarai®
Dairy Extensien
The main aims and objectives of dairy extension are as foilows:

Increasing the production of milk of the dairy animals:

2. Improving the supply of feeds and fodder;

3, Improving reproductive efficiency by shortening the ag: of maturity and calving
interval;

4. Introducing scientific management practices:

5. Providing effective health care;

6. Providing remunerative and regular market for milk;

7. Arianging inputs supplies and services at the door steps of the farmers;

8. Launching a vigorous programme for imparting knowledge of the latest scientific
practices to dairy farmers;

9. Orginizing farmers asscciation and mobilizing them in milk collcetion,
These diversified aims and objcctives arc the responsibility of multy-disciplinary

organizations.

* Dr. C. R. Bhattarai is senior Technical Officer at Dairy Develepment Corporation,
Kathmandu, NEPAL.
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-  The Department of Livestock Development and Animal Health may have the

responsibility of breeding, treatment, feeds and fodder development.

- Other aspects of dairy development and milk marketing should be the responsi-
bility of Dairy Development Corporation which should coordinate, collaborate,
aperate and integrate with other related agencies for meeting these aims and
opjectives. Furthermore, the dairy extension methods adopted by AMUL could

be replicated here in Nepal.
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Hesnits

During the past four years, 15,536 cattle, 3,495 buffaloes and 18,961 goats were

examined for various diseases and disorders. The incidence of diseases are presented
in Table-II and Table-IIL

1.

Infectious Diseases

The commonly recorded infectious diseases were Haemorrhagic Septicaemia, Foot
and Mouth Disease, Black Quarter, Anthrax and Rabies. The outbreaks of Haemo-
rrhagic Septicaemia of cattle and buffalo were recorded in Surkhet Valley, Ramghat
and Babiachour areas during summer. Black Quarter was recorded mostly in the
months between February to August in Surkhet Valley and Sahare areas. Foot and
Mouth Disease occured more ccmmonly affecting almost all the cattle and buffaloes

every year ( Thai et al 1985) and its pzak incidence was recorded during July/

August causing & heavy economic loss in terms of morbidity and productivity.

Parasitic Diseases

Parasitic disease constituted 60.6, 69.9 and 82.8 per cent of all diseases in
cattle, buffaloes and goats respectively The internal parasites were more common and
severe whereas the incidence of endoparasitic infections were 8-10 times less. The
endoparasitic infections recorded were fascioliasis, toxccariasis, hookworm, stomach-
worm, paramphistomiasis, internal schistosomiasis, ccecidiosis, balantidiasis, mcnicziasis,
thelaziasis, and nasal hirudiniasis. Among all of these infections fascioliasis was mostly
predominent. Ectoparasitic infestations recorded were myiasis, mange, mite, tick, lice,
flea, fly, mosquito and lecches ( hirudiniasis ). Among which myiasis was mostly
common. The incidence of parasitic infections reached their peak during late winter

and autumn season.
Digestive Disorders

The disease and disorder of gastrointestinal tract represented 10.3, 10.7 and
7.9 per ceat of all the discases in cattle, buTaloes and goats respectively. The disor-

ders included diarrhoea, indigestion, constipation, tympany. ancrexia, vomition
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(especially in goat), grain overload, pica, colic, debility, enteritis and dysentry.
Among these disorder diarrhoea and tympany were most common and were assceiated

with endoparasite infection,

Respiratory Diseases

Respiratory diseases eonstituted 4.7, 2.8 and 2.8 paer cent of all the diseases
in cattle, buffaloes and goats respectively. The commonly recorded diseases were
cough, rhinitis, bronchitis, asthma, and pheumonia. Inhalation pheumonia was also
recorded in ruminents and horses due to faulty drenchirg f some medicines, oil
and alcohol.

Genito - Urinary Disorders

These constituted 1.3, 2.4 and 0.1 per cent of all the diseasesin cattle, buff-
aloses and goats respectively. The frequently encountered ailments were anoestrus,
abortion, dystokia, retained placenta, infertility, repeat breeding (more common in
cattle), metritis, vtero-vaginal prolapse, mastitis, dvsuria, orchitis (mostly following
castration). Among these ailments anoestrus was most common. Although the
incidence per cent was not much sigaificant, however, it provides a very important

field of research before launching any breeding programme in this area.
Traumatic disorders

Disorders of trumatic origin constituted 5.1, 6.9 and 2.2 per cent of all the
diseases in cattle, buffaloes and goats respectively. The recorded disorders include
the various types of wounds, traumatic injuries, swelling, sprain, lameness, brocken
horn, horn cancer, yolk gall, fracture (commonly in limbs), dislocation, necrosis,
gangrene, pricks, and abscesses. Among all disorders wound was predominant.
Traumatic constitued a very significant problem especially duting dry season bec-
ause of improper care rendered by owners to their animals. Again, most of the
wounds were reinfected with myiasis during summer ssason when the flies were

Very active.
Miscelianeous 2{sorders
They represented 1.1,2.1 and 1.5 per cent of all the discases in catile,
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buffalocs and goats respectively. Plant poisoning, tumour, skin cancer (in goats)

congenital anomalies and allergies were most common miscellanecus disorders.
Discussion

There could be many more diseases and disorders amongst livestock in Surkhet.
In this paper, those diseases reported at Veterinary Hospital, Surkhet have only been
considered. There could be many other diseases unnoticed-mostly those which the
farmers could not bring thier sick animals at veterinary Hospital due to acute illness.
Sporadic and acute cases are not mostly brought to the notice of the Veterinary
Hospital because of very short course of the disease. Again, lack of preper commu-
nication facilities, ignorance of the farmers are also responsible fur not reporting the

diseases.

In Nepal, animal diseases are responsible to cause cconomic losses reducing live-
stock product and productivity every year but the maladies responsible for these losses

have not been thorcughly studied.

According to Thai et al (1983) the sur/alent diseases in Surkhet were liverfluke
(67°%), external parasites (97;), interna parasites (8%), Foct and Mouth Discase
(15%) and others (175).

In Karnali Zone, liverfluke alone is responsible for more than 509 of the total
death (Karki, 1973) and 367 mortality have been recorded in migratory sheep by

various diseases. ( Karki, 1983 ).

The economic loss due to animal diseases is not estimated in this study but the
finding of the incidence of diseases supporis the economic loss estimatcd by Hassels
and Associate (1979). It can be concluded that the role of various animal diseases

in the economy of Surkhet is very important.

The findings indicate that improvement in livestock development will be unsucce-
ssful in the presence of discases. Hence, disease contrel should be the primary con-

cern in the national level in order to bring improvement in livestock development.
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Table-1 Livestoey Population & [ iy, st.ct Products of Surifet

(HMG, Liv. Statistics 041/042 )

= e e
Animals Total Population Total mijk Total mese Total wool Total egg

in 000 ( 000 mt. ) ( 000 m: | (mt. ) in 009

1. Catile 116549 5 3843 — — =

2. Buffuly 38982 8077 1486 — —

3. Sheep 3258 = 6 2173 -

4. Goat 84887 — 332 — —

5. Pigs 5463 = 103 5 ins

6. Pouitry 79631 — 47 —_ 1468

7. Duck 223 = - = 6

— o
1974 2173 1474

Total 328903 11920

Table-2 Oyeryyy Incidence of Various Groups of Diseases of Cattle, Buffalo and Goat in

Surlcher,

Disease Groups Percentage of Incidence

5
Cattle Buffalo Goat

. Infections Discases 16.17 4.68 2.42
2. Respiratory Diseases 4.68 2.83 2.84
3. Digestive Diseases 10.28 10,73 7.94
4, Genito—Urinary Dissases 1.25 2.43 0.11
3. Parasitic Diseases 60.50 £9.9} 82.82

a) Liverfluke 49,38 55.04 70.89

b) Worm Parasites 4,24 6.03 2.94

¢) Ectoparasite 6.97 8 84 3.99
6.  Traumatic Disorders 3.H 6.93 22l
7. Ocular Disorders 0.82 0.41 0.11
8. Miscellanesys 1.10 2.08 I.50

=09 -



Table-3  Percentage of incidence of commonly

encountercd discases cof cettle, b

and goat in Surkhet (4 years record )

uffalo

Disease Cattle - Buffalo Goat
No. o No. o No. o
B <1 U D 2881 14.75 375 4.41 458 2.42
2. HS, BQ. Anthrax 234 1.20 18 0.21 — -
3. Babesiasis 44 022 5 0.26 43 =
4. Pneumonia 914 408 240 2.83 539 2.84
5. Timpaay, Indigetion 217 1.11 75 088 216 1.14
6. Diarrhosa 751 3.84 293 3.45 695 3.67
7. Anorexla, Debility 1042 5.33 544 6.50 394 20
8. Male Genital Disorders 101 0.55 — — 5 0.03
9. Anoestrus 40 0.20 109 1.28 15 0.08
10. Dystokia 24 0.12 11 0.13 — =
11. Retained Placenta 31 0.16 29 0.34 - -
12. Utero-vaginal Prolapse 9 0.05 18 0.21 -
13. Mastitis 32 0.16 40 0.47 = -
14, Liver fluke 9647 49.38 4676 55.04 13442 70.89
15. Worm Parasitees 328 4.24 512 6.03 558 2.94
16. Ectoparasites 326 4.74 619 7.30 1655 3.75
17. Myiasis 436 723 131 1.34 45 0.24
18. Wound 599 3.07 290 3.42 305 1.50
19. Swelling, Sprain 235 1.20 140 1.65 935 0.30
20. Yolk gall 154 0.79 158 1.86 — —
21. Ocular Diseases 160 0.82 23 0.41 20 0.11
22. Miscellaneous 215 1.10 177 2.06 315 1.66
Total 19536 1.00 8495 1.00 18961 100
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Scientific Talk Programmes Organized by NVA:

- Dr. S. B. Tripathi, Professor and Head. Dept. of Veterinary Medicine, Orissa
Veterinary College, Bhuvaneswor, delivered a lecture on “The Common Diseases

of Animal in Tropics” on October 27, 1987 at Vcterinary Complex, Tripureswor.

- Prof. Stig Larson, Visiting Professor of Community Medicine delivered a talk on
“The Role of Veterinarian in Public Health” on November 19, 1937 at Vete-
rinary Complex, Tripureswor. The professor was accompanied by Dr. Mathura

Shrestha, Professor, Community Medicine TUTH, Nepal.

~ Dr. Chinta Mani Lamichhane Ph. D. Scholar, James Cook University, Australia

delivered a lecture on “*Recent Development in Disease Diagnosis” at Tripureswor
Complex.

- Prof. Emeritus S. McConnell, Prof. of Microbiology, Tcxas A & M Univers ty, Texas.
U.S.A., Currently A D B Consultant, spoke on *“The Development of vaccine Production
and highlighted the importance of g=netic eagizeering in the production of various

biologicals.

Besides, NVA has also organized several slides and film shows on relevant
subjects,

- Japanese Animal Hospital Association is organising 4th International Convention
on July 8th to 10th, 1988 in Tokyo, Japan. For detail information please cantact

Seiden Truruno, D V M. Prisent JAHA, Koji-machi center Bldg. 5-8, Koji-
machi 3-Chome, Chiyoda-ku Tokyo 102

List of Conributors to the Building Fund of NVA:
( Continued from Bull, Vet. Sc. & A. H. Vol. 12)

29. Dr. P. K. Agrawal, Biological Products Division, Tripureswor ... ... Rs. 100.00
30. Dr. S. P. Gautam, Biological Products Divisien, Tripureswor ... ... Rs. 100.00

#
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( From April 1986 - April 1987 )

|
|
FAINNCIAL STATEMENT OF NVA

INCOME Rs.

Membership Subscription

and Renewal 18,554.00
c Financial Help From RONAST 14.000.00
Building Fund Collection 200.00

Bulletin Sell & Advertisement 9.720.00
Bank Interest and Collection 14,119.00
Conference Contribution 18,636.00
( Collected upto April 1987 )

EXPENDITURE

Office Secretary Salary
Postage & Stationary
Party & Meetings
Builetin Publication and
Other Press Work
Conference Organization

Sundry Expenses

e e

Total Rs. 75.229.12

Total Rs.

Balance Sheet as at Apnl 1987

Balance as at Rs,
April 1986 70,444.33
. Deficit of the year 9.,418.33

Total Rs. 61,026.00

Statement of Balance

Fixed Deposit
Nepal Bank Ltd.
NABIL Bank Ltd.

Saving Deposit
Nepal Bank Ltd.
NABIL Bank Ltd.

Cheques Sent for Collection
Due

Total

Rs.

1,800.00
545,25
691.55

26.302.00
54.547.90
260.75

e ——————

84,647.45

_Rs.

50,000.00
35.000.00
15.600.00

4,210.00

103.23
4,107.57
2,016.00
4,800.00

Rs. 61.026.00

Dr. R. M, Shrestha
Treasurer, NVA



