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)\ EDITORIAL

Livestock sector since time immemorial has significant rote in Nepalese farming
households for their family income and as an in-dispensable part of 

'oui 
alricutture

system. lt is also an important source of animal protein in human diet. Furt]hermore
improvement in livestock production is amongst the few alternatives available to the
rural communities to improve their standards of living. Realising its tremendous
potential for growth, national planners have given due irnportance to the livestock
sector in the Agriculture Perspective Plan, a long-term policy of the government for
agriculture developrnent. Accordingly,. the nintn five year phn [as envisaged
several activities to improve the production and proiuctivity of the Nepalese
livestock. Apart from inherent characters of our indigenous livestock population,
animals health problems related to different infectioul diseases, oeveiopment ot
resistance in disease causing organisms, insects and pests are the major constrains
to increase livestock production and productivity.

\lVith restoration of democracy in the country, the role of the govemment is redefined
mainly as a motivator, facilitator, promoier and regulator instead of so called
"Contractor of Developmentl' of the past. ln this changed context, privatisation of
veterinary services could play a complementary role towards providing effective
veterinary services, which will be a milestone for flourishing a viablj livestock
industry of the country. This on the other hand will ample opportunities for:
employment in private sector reducing the excessive OepenOence upon th;
govemment for employment. To ensure quality veterinary services, production of
qualified man power is imperative and establishment of Veterinary cottege at
Ing_tltute of Agriculture and Animal Sciences at Rampur, is another it"p towards
fulfilling the vacuum that was created.

The theme of this conference was timely and the issues discussed were relevant to
the.national goal. The conference has been an excellent platform offered to its
participants to interact and share technical knowledge and experiences for their
scientific advancement.

As decided by the executive committee and announced in our earlier volume of
Bulletin of veterinary sciences and Animal Husbandry, will be published as
"NEPALESE VETERINARY JOURNAL" this issue onward. We hope to receive 

,

cordial help and support from all colleagues working in this field, in our endeavour to
establish Nepalese Veterinary Journal as a reputed journal.



a--l

February 22 to 24,1999, with the theme of "Effective Veterinary Services for
Poverty Alleviation", at International Convention Hall, Baneshwor and

Administrative Staff College, Jawalakhel, Kathmandu.

The conference was inaugurated by Honourable Minister for Education, Mr. Kul
Bahadur Gurung, as chief guest and chaired by Honourable Vice-chairman of
National Planning Commission Mr. Prithvi Raj Ligal. The chief guest pointed out the

role of livestock in the national economy and its potential contribution in poverty

alleviation. The welcome speech was delivered by Dr. Pralhad Sapkota, President of
NVA and the objectives and activities of the association were highlighted by the

General Secretary, Dr. Narayan Prasad Ghimire.

Dr. Mukti Narayan Shresth, acting Secretary, Ministry of Agriculture stated the

importance of effective veterinary services towards achieving the national goal of
poverty alleviation and also stressed upon the role of veterinarians to be played to
achieve the livestock production target set by Agriculture Perspective Plan.

Honourable member of National Planning Commission, Mr. Hari Shankar Tripathi

also addressed and highlighted the need of veterinary services to boost the

agriculture based national economy and in particular, the socio-economic growth of
the rural livestock holders of the country.

Awards, Plaques and Certificates were distributed to the various distinguished

participants by the chief guest for their significant contribution on strengthening of
veterinary services and livestock development of the oountry.

The sixth national conference of Nepal Veterinary Association was held from



As concluding remarks, the chairman, Honourable Mr. Prithvi Raj Ligal, NPC vice

chairman, stated the need of the veterinary services to the nation and rvas hopeful

that the house would consider the national goal to achieve the poverty alleviation and

make its valuable recommendations.

At last the vote of thanks was presented by Dr. Mahendra Nath Lohani, Vice

President ofNVA.

The conference was attended by 238 member veterinarians from all over the nation

and some foreign participants from Englancl, Japan and SAARC coun-iries.A total of

37 scientific papers on various aspects cf the profession were presenieci in seven

different scientifi c sessions.

trn a closed session, the general assembiy elected the new executive committee for

next two years' period. The executive body elected were as follows.

Dr. B. K. Dahal

Vice President

General Secretary

Joint Secretary

Treasurer

Central Member

Central Member

Regional Member (Eastern)

Regional Member (Central)

Regional Member (Western)

Regional Member (M. Western)

Regional Member (F. Western)

Editor in Chief

Dr. K. B. Kayastha

Dr. M. D. Lekhak

Dr. P. S. Kushwaha

Dr. H. C. Karki

Dr. S. N. Mahato

The closing cerernony was held on 24 February at Administrative Staff College hall,

Jawalkhel.

Dr. Nil Prakash Singh Karki+ President

Dr. I. P. Dhakal

Dr. N. P. Ghimire

Dr" K. P" Premy

Dr. Rajesh Yadav

Dr. R. R. Shrestha

Dr. S. N. Deo
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INFECTION AND EFFECTS OF GASTROINTESTINAL NEMATODES IN GOATS
RAISED UNDER THE SEDENTARY AND MIGRATORY MANAGEMENTS IN THE

HILLS AND MOT]NTAINS OF NEPAL

B.R. Joshit

ABSTRACT

A study was conductedfor a period of one year on the epidemiologt and clinical
significance of gasftointestinal nematodes on the health and proiui,ction of goats
raised under the sedentary ond migratory managements in the hilts and mouitains
in Nepal. The findings of the study showed that the worm burden in the migratory
goats wcts considerably higher than that in the sedentary goats throughout i, yror.
However, this difference was not reflected on the faecaligg counts-of the animals
as this value was always lower in the migratory goats. Thi clinical significance of
this sttb-clinicol infection was considerqble in both systems as the gioitll rate ii
Y)orm controlled hds was 160 and 93 percent higher than that of the untreated
onimals in the sedentary and migratory systems respectively. Thise findings are
discttssed and the approach for strategic contol is suggestid in the paper.

INTRODUCTION

l 
Agricultural Research Station, p.O. Box 1, pokhara, Nepal

I

Goat production is an important component of subsistence agriculture system in Nepal and the
estimated 5'4 million goats in the country are raised under the sedentary or migratory managements
throughout the countrl'(LMP, 1993). The four main breeds of goats inihe courtry,-namely
Chh\'angra. Sinhai. Khan and Terai are raised respectivelv in the high mormtainous, mountainous.Lnn\rangra. )mnal. Knan and I eral are ratsed respectivelv in the high mormtainous, mountainous,
lllls and terai regions of the country. Goats are raised bv all comm*iti., and classes of Nepalese
societi' for their diverserise but principally for meat production, which is relished by all sectors of
the societl'. The demand of goat meat in the country i, eu". increasing and to fulfil ihe daily needs
of the urban population, there is a regular import of live animals from the neighbouring countries
as it could not be fulfilled from the production rvithin the country. However, despite tlie constant
import of live animals, the supply is still well below the demand, causing tfre sieaay rise in the
market price of goat meat.

Thelocal estimated population of 5.4 million goats in the country contribute very little to the market
needs ofthe country and is perhaps only able to supply to the necessicities oftile rural population.
The production systems are traditional and the losses in the system are very high to #tect the
produetivity of the system. ShLrestha (1994) reported 27 .5% rnortatity in kid; 

^d 
S.qy, in adult

a111als in the sedentary management with poor growth rate of the surviving kids. The productivity
of Sinhal goats in the migratory system is not well studied but is not expected to be satisfactory due
to various influencing factors.
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Among the various factors influencing goat productivity, infection of gastrointestinal nematodes

is regarded as one of the important factor (Shrestha, 1994) and in some isolated studies the response

to anthelmintic treatrnent has been reported to be encouraging (Shrestha et aL,1990, Kadariya and

Joshi, 1994). However, these studies provided little information on disease epidemiolog and long
term production responses. Hence, the present studies were aimed to understand the infectron and

effects of gastrointestinal nematodes in the goat population raised under sedentary and migratory
managements in the hills and mountains of the country.

MATERIAL AND METHODS

Study area

These studies were conducted in the sedentary flocks of Bharat Pokhari village of Kaskr district
located at an altitude of 850 metre above sea level (masl) and in a migratory flock of Ghandruk
village of Kaski district located at an altitude of 2100 masl. The migratory flock moved from 5000

masl during the summer months to 1000 masl in the lorv vallevs dunng the winter months.

Epi d e mi olo gical S t u dies

Indirect measurement of parasite burden of the animals u'as evaluated by faecal egg counts of the

adult and young animals. Faecal egg coiults rvere camed out according to MAFF (1986) from the

representative population of animals (adult and ]'oung) from both systems at monthly intervals. The

number of faecal samples examined each month is presented in Table l.

Table 1. Number of faecal samples examined each month

Q.{ote: Migr.= Migratory, Sed.=Sedentary, Adu.: Adult)

The faecal egg count data were supplemurted by monitonng the worm burdens in the adult animals

during different seasons of the year, for which I I adult goats from the migratory and 12 goats from
the sedentary flocks were purchased and worm burdens were assessed according to the methods

described in MAFF (1986). Species identification of the parasites was carried out according to
Soulsby (1965) and the hypobiotic larvae according to Thomas and Probert (1993).

System Age Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan

Mie. Adu. 47 48 56 54 56 55 56 56 54 49 50 50

Kids l6 33 29 /.5 29 ?q i0 1Al1 2l JI 25 16

Sed. Aau. 60 44 53 49 50 47 51 50 52 5l 5l 49

Kids 21 20 20 34 )") 25 24 31 22 27 26 35



Effects ofgastointestinal nernatodes in goats

The effects of gasfrointestinal nenoatodes on productivity was evaluated by monitoring the weight
gain and faecal egg counts of sub-sets of kids pair matched for body *iight, ug" *O sex. The
treatment group was maintained worm free by regulm anthelmintic treatnent (iver-mactin at 300
mcg/kg, s/c at monthly intervals in the migratory goats and fenbendazole 5 mglkg orally,
formightly to the sedentary goats) and the weight gdn responses was compared to tfraiwitn Ae
animals managed under farmers management (no treaunent). The faecal egg counts and body weigtrt
were measured at monthly intervals for a period of ogrc year in migratory system and for O months
in the sedentary system. A total of 14 and 10 kids #ere monitored in the migratory and sedentary
systems respectively.

RESTILTS

Faecal Egg Counts

The mean faecal egg counJs of adult and young animals during different months of the year in
both system is presented in Figures I md}.

Eggs per grom of foeces

*EPG-SEOETTANY GO^TS

*rpc-ttcnttonv corx

JA
Months

Figure 1. Mean faecal egg counts in sedentary and migratory adult goats

The mean faecal egg counts of sedentary adult goats was significantly higher than that of the
migratory goats throughout the year with a peak of 1060 epg during the ium-e. *onsoon months.
The egg counts of migratory adult goats on tJre other hand, remained at a low level during all the
year, the highest value recorded being 235 epg during tle month of May. The mean faecal egg count
of kids followed a similar pattem to that of the adult goats. The faecal egg counts of sedent-aiy kids
increased after May, remained elevated until November and declined thereafter. The mean count of

3
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the migrdory kids strowed a stiglrt rise during May but was consistently low, nwer exceeding 200
epg. Thus an increase was observed in the egg counts of both adult goats and kids during the rainy
season inthe sedentary qyst€m, butno delinite tend was recorded inthe migratory syst€m.

Eggs per of foeces

+EPG-SEDENTAF/ I(IOS

*Epc-urcomonv xros

F M A M J J A S O N D. J

Months

Figure 2. Mean faecal egg couts in sedentarl, and migratory goat kids

Worm Burden of adult Goats

The mean worm burden (including the hypobiotic larvae) in the adult goats during different
seasons of the year is presented in Figure 3.

Total worm counts of individual goats ranged from 1,300-38,990 and30-2,250 in the migratory
and sedentary systems, respectively. The mean worm burdens were considerably higher in migratory
than in sedentary animalsthroughout the year. Differences were significant during the autumn and

spring seasons (P<0.05). The proportion of the total worrn population in anested development was

considerably higher in the migratory goats than in their sedentary counterparts. (Figure 3).

Hypobiosis was recorded more frequently in the abomasal worm species and only rarely in the

intestinal worms.

Seasonal changes in the worm composition are presented in Table 2.

grom



Eflects of gashointestinal nematodes in goats

Seosons

Figure 3. Mean worm burden andpercent hypobiosis in adult goats in the migratory and
sedentary systems

The mean worm burden in adult goats was higher in the migratory system than in the sedentary
system in all four seasons. While the total worm burden of the sedentary goats rarely exceeded
tho$ands, it was always higho ttran tlree thousands with tlre highest recorded burden oimore than
eighteen thousands in the migratory goats.

Seasonal changes in the worm composition were recorded in both management systems. Ostertagia
was the predominant nematode genus present in the migratory system followed by Trichostrongytu,
spp with a low proportion of/{ contortus. A significant increase nOstertagiaspp and a reduction
n Tichostrongius spp was recorded during the autumn season. In the sedeitary system, howwer,
the predominant gfllus was Trichostrongylus except during the summer season, when the highest
proportion was comprised ofI/. contortus.

Effects on Production

The nematode control regime adopted in these studies did not always protect the animals
completely. It was particularly true for the monthly ivermectin treatnent during the wet srunmer
months for the migratory animals. Whereas, during the dry winter months, faecJegg counts of the
treated animals were always zero. Similarly, faecal egg counts were always ,rri-in the groups
treated with fenbendazole atfororightly intervals. The faecal egg counts of the animals in controi
group in all studies, remained significantly higher than that t} treated animals but fluctuated
according to the seasons.

Ut
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Table 2. Seasonal changes in worm composition of parasite species in adult goats.

Systems Nematode
genera

Spring
(M-M)

Summer
(J-A)

Autumn
(S-N)

Winter
(D-F)

Migratory Haemonchus 268*1174
(8.2)

240fl30
(2.0)

270+t50
(2.0)

200+100
(1.0)

Ostertagia* 1300+376
(3e.7)

5480+ 1940
(4s.7)

1 1230+530
(86.4)

7275+1835
(3e.2)

Trichostrongius 1383+883
(42.2)

5630*566
(46.e)

i390*750
(10.7)

22t0*t2t0
(l1 e)

Bunostomun 25+25
(0.8)

0 0 50+50
(0.3)

Others** 298*108
(e.1)

640+440
(5.3)

100+0
(0 7)

8800+8800

{47.4)

Mean Total 3274 I 1990 12990 18550

Sedentary Haemonchus 78+50
(8.e)

640*276
(s 1.7)

70+50
(8.7)

0

Ostertagia* 145+53
(16.6)

l5+7
(r.2)

60+40
(7.4)

0

Trichostrongylus 250+93
(28.6)

480+168
(38.8)

425+275
(s2.8)

495+375
(6e.7)

Bunostomun 0 0 50+50
(6.2)

55*55
(7.7)

Others** 400+400
(4s.7)

102138
(8.2)

200+100
(24.8)

160+160
(22.s)

Mean Total 873 1237 805 710

Gllote:*: Ostertagia includes both Ostertagia and Teladorsagia species together, Others**:
Oesophagostomum, Cooperia, Strongyloides, Trichuris, Chabertia; Figures in parenthesis

represents percentage ofthe species in the population.

In both qystems, the weight gain in parasite controlled animals was significantly higher than in the

managed under farmer's management (untreated). The weight gain varied in both systems. ln the

migratorv kids, at the end of 350 day experimental period, the cumulative weight gain in treated

kids was 4.0 kg higher than the untreated animals. This difference was significant statistically
(P<0 05). The mean weight gain per day in treated kids was 26gn/day as compared to l4.3gnlday

6



Effects of gastrointestinal nematodes in goats

in control kids' while, in the sedenkry systern, F. T.T to,rr body weight gain in the feated goat
\i{1 was 8.9 kg as compared to 3 7 kein control animals a"r"* d'. ;il;r"d;ii-ri"rrir. ,n.differencein weight gain is-highly signifrcant statistically (p< o.6os). o*irg the study period, meandailv weight sain of treaj{ kids was5 1. 4 g$lday as ffimed tiiS s"taivi" th. ;rfo;i Ji*ar.The sm[nary of the weight gain responser m trr. treated i<ids in both systems is presented as Table3.

Body weight gain in migratory and sedentary goat kids following
gastrointestinal nematode control.

Despite the fa;t that. anthelmintic treatments did not protect the animals completely, the bodyrveight gain of the treated groups managed in both systems was significontry'irilt.. than thatmanaged rurder farmers traditional management (untreated). It rvas also noticed trrit uoav weightgain in the treated anirnals r'vas higher rvhile the nutritional-status of the animals rvas better.

DISCUSSION

Although' the bro$'sing habit of goats reduces their intake of infective larvae, the higher rvormburden in the rrrrgratoT goats than in the sedentary animals reflects the grazing environment of theanimals in both svstems as the absence of browsing vegetation above certain altitudes forced theanirnals to graze Consequently, their worm burdens wJre considerably higher than the sedentarygoats' However, this difference tl'as not reflected in the faecal egg counts of the animals, possibly
because, the lvorm species (o. nianquingtanggulaensis) recordiln high numbers in thenigratory
animals might have low fecundib, than the *.*, recorded in the sedentary goats. This sfecul*ionhos'ever' needs further investigation. The loiver egg counts and relatively ti*., uoay,.i.iglrt to*in migratory animals than the sedentary gciats, hor,iel,er also ruggot. the possibilitv that the betternutritional status of the 

{.srat_ov goats might have resulteo tl"e nrgner immunoltgical status inthese animals, rvhich would reduce the fecurdity of the parasites and their effects on the animals.
These fuldrngs however, support the view that the faecal egg counts are poor indicator offlre rvormburdens in the animals. The faecal egg counts of the aniriils in both systems rvas generally lorv,neYer exceeding 200 epg in the migratory and 800 epg in the sedentary animals. Nevertheless,
despite the lorv faecal egg courts, the response to antheimintic treatment was highly significant inboth systems. Hence' critical level of faecal egg corurts in goats should be much lorver than thatconsidered for sheep. This is particularly true if the decision-s on control programmes are based on

Table 3.

System

Migratorv

Groups Total rveight
gain (ks)

% weight gain on
initial bodv weisht

Weight gain per day
(em/dav)

Treated 9.1 56.4 26
Control 5.0 29.2 14.3

Sedentary
Treated 9.0 60.5 51.4
Control 3.7 23.2 23.0
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faecal egg counts. It further stresses the fact that goats are more susceptible to gashointestinal

nematode infections as suggested by Rickard (1990).

The species composition of the worm burdens in both systems varied considerably. While,

Trichostrongtlus spp was the predominant worm species in the sedentary systenl, itwas Ostertagia

spp. (mostly O. nianquingtanggulaensls), which was recorded in high numbers in the migratory
goats. This parasite has not been reported previously outside of Tibet (Kung and Li, 1965). The

proportion of this parasite increased while the animals were at the alpine pastures and reached to

82Yo of the total worm burdens during the month of August (Joshi er al, 1997). This parasite is

smaller and slender than other Ostertagia or Teladorsagia spp. commonly found in small

ruminants. Nothing is known about the pathogenicity of this species and further studies are needed

to understand this aspect. The abomasal worms showed a much gr.eatff propensity for hypobiosis

at higher altitudes. This may again be related to the greater proportion of Ostertagin in the rvorm

population and to the exposure of the free living developmental stages of the parasite to the cold

clinrate at flre higher altitudes. In conEast, the selection pressure for hypobiosis on the llae monchus

contortus population at the lower altitudes would not be so sfong as temperature is not a limiting
factor and there is generally sufficient moisture.

Tlie epidemiological studies show that, the main period for pasture larval challenge are the wet

spring and summer months, from April/May to September/October. In the migratory system, this

is the period for upward migration and graang at the alpine pastures. Survival of infective larvae

at the alpine pastures has been reported from the Swiss Alps (Eckert and Hertzberg, 1994).

These studies confirm that parasitic gastroenteritis is the cause of considerable loss in goat

production in Nepal. This is true of animals reared under both the sedentary and migratory

management systems as the conffol of nematode parasites resulted substantial improvements in

body weight gain over pair matched animals reared under farmer's managements. This difference

rvas about 93% in migratory to 160% in sedentary goats. These estimates of sub-clinical losses are

probabty conservative as it was apparent that the full benefit of parasite control could only be

expressed in animals on an adequate plane of nutrition.

It is also important to note that although the level of infection was sub-clinical, and the animals

were under sub-optimal nutritional status during some periods of ihe year, the body r.veight gain rvas

significantly higher in treated kids in both management qystems. Thrs it can be anticipated that the

responses to nematode control would be considerably higher if the nutrition of the animals could

be improved during lean seasons. This aspect needs further investigation in the field conditions.

Possible Control Strategy

Considering the undefined and unmntrollable granng areas and the seasonal pattern of infection,

the possible stratery for the control of gastrointestinal nematodes in the goat population in the hills

and mountains ofNepal would be the rational and strategic application of anthelmintics. The most

important aspect of this stratery rvould be to prevent the animals from the high level of infection

during the wet summer months (June-September). From October onward, it is expected that the low

level of infection from the pasture would not affect the productivity of the animals. It will be also

important to minimise the use of anthelnrintics not only from the economic point of view but also

8
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to avoid the development of anthelmintic resistance. Under these circumstances, the nematode

contro) progrilllmes u,ould only be significanl if the nutritional status of the animals is also

improved simultaneously. Anthelmintic application could thus be incorporated in a feed based or

mineral block based formulation.

No cost benefit analysis were carried out for the control strategies suggested in the present study,

hence the potential benefits of one or the other schedule can not be estimated. it is therefore,

suggested that a cost benefit analysis for the different options should be evaluated under the

fanler's conditions so that the strategy rvith highest economic return could be adopted. More over

any technological possibility ivould need to be evaluated with the prevailing economics of the

fanling conditions and the potential return from the investrnent.
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MANAGEMENT OF VIRULENT FOOTROT IN NEPAL

S.C. Ghimirel

ABSTRACT

Virulent footrot introduced into the country in the 1960s was endemic in
migratory flocks of Kaski, Lamjung and Manang districts of Gandaki zone.

Continuous efforts to control and possibly eradicate the disease from this area
prevented its further spread, and controlled the severity and prevalence ofthe
disease in endemic floclcs. The disease, however, proved very dfficult to be
eradicated from some Jloclcs due to its continuous recurrence during migration.
To overcome management complications associated with annuol migration,
Dichelobacter nodosus, the essential transmitting agent of footrot, involved in
these outbreaks were extensively isolated and choracterised. Only isolates of
two serogroups i.e. serogroup B and E, were identified to be associated with
virulent footrot in these flocks. As these isolates were dffirent Jrom the
prototypes used in vaccine production, and as the mtiltivalent footrot vaccines
are less potent than the mono or bivalent footrot vaccines, specific bivalent
vaccine against footrot in Nepal was prodtrced and used to control footrot in
these Jlocks. Specifc bivalent vaccine provided protective immunity for more
than six months spent on migration. Use of this vaccine together with other
monagement plans aimed at eradicqting virulent footrot from this area has
resulted in disappearance of virulent footrot in these flocks since 1994. Results
of extensive clinicol and serologicol surveillance of the disease so far suggest
the elimination of virulent foatrot from Nepal. Disease surveillance activities
are still ongoing.

INTRODUCTION

Footrot is a contagious disease of the feet of ruminants which causes lameness. It is a mixed
bacterial infection of which Dichelobacter nodostts is the essential transmitting agent
(Beveridge, l94l). Two forms of the disease, virulent and benign, are generally recognised,
though a third, intermediate form, of the disease is often described (Egerton and Parsonson,
1969). Virulent form of the disease is regarded as one of the economically important diseases
of sheep as it causes a significant economic loss to the sheep industry. Virulent footrot is
therefore subjected to control and eradication programme (Egerton and Raadsma, 1991).
Being a mild and transient disease, benign footrot does not warrant institution of a disease
control programme (Egerton and Raadsma, 1991).

I Central Epidemiology Unit, Tripureshwor, Kathmandu
(Former Veterinary Research Offrcer at Lumle Agricultural Research Centre, Pokhara)
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Conventionally, control of footrot is either achieved by prophylactic vaccination or by
regular footbathing (s-rc% formalin or l\Yo zinc sulphate) during disease transmission
season. Eradication can be achieved by one of the three methods, namely, a. depopulation
and restocking with disease free animals, b. identification and culling of all affected animals,
and c. identification and treatrnent of all affected animals and culling of the non-responders
(Egerton, 1986). Adoption of one method or the other depends on several factors including
financial and practical aspects of disease management. However, one of the prerequisites for
disease eradication is a low prevalence ofthe disease before it is attempted. In other rvord,
effective control is required before disease eradication.

Virulent fobtrot is suspected to have been introduced into Nepal through imported rams in
the nineteen sirties, and has become endemic in parts of Kaski, Lamjung and Manang
districts of Gandaki zone (Karki, 1983). The disease proved to be very devastating in these
flocks. Before the disease was diagnosed and control programmes instituted, two thirds of
sheep in footrot affected flocks were reported to be lame, of which one third were walking
on their knees (Flatt) 1971, cited by Karki, 1983). The mortality in acutely affected flocks
was 52Yo higher than that observed in disease free flocks within a period of two years even
though all flocks were managed under similar husbandry practices (Karki, 1994). The
disease therefore not only threatened the continuity of migratory husbandry, but also posed a
serious threat to the hill agriculture as a whole. Because of its adverse effects to the hill
agriculture, institutional control programmes were implemented since 1975.

NEPALESE FOOTROT CONTROL PROGRAMME

The initial phase (1975-1978):

Initial footrot control programme was implemented jointly by the Lumle Agricultural
Research Centre (LARC) and Sheep and Wool development Project of His Majesty's
Government of Nepal (HMGN). The disease was then prevalent only in parts of Kaski and
Lamjung District. LARC was responsible for controlling the disease in Kaski whereas
HMGN was responsible for implementing the programme in Lamjung district. The method
used for treatment was paring and footbathing of affected animals in l0% formalin during
the dry winter months when migratory flocks were easily accessible. This joint venture
continued until 1978, when Sheep and Wool Development Project was winded up and
HMGN's direct involvement was suspended. This control programme reduced the severity of
the infection in affected flocks, bpt was not able to eliminate the infection from the affected
flocks. This programme, however, was not able to prevent the spread of the infection to
disease free areas, and by 1979 the disease spread.further affecting Manang flocks and
several flocks of Lamjung east of Marsyandgi river.

The second phase (1978-1992):

Between 1978 and 1992, LARC was solely responsible for implementing the progranune.
HMGN provided support to the programme by seconding manpower and indirect support
through facilitating programme implementation by administrative and moral support.
Extensive surveys of adjoining districts were conducted to determine the extent of the
disease spread. By 1979, it was evident that footrot had not spread west of Seti river, the
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western boundary. However, it did spread eastward from the previously defined eastem
boundary, the Marsyangdi river, affecting flocks from east Lamjung zurd Manang (Foulds,
1979'). However flocks of east Lamjung east of Dordi river and those of Gorkhi were not
affected (Karki et al., 1982). The Dordi river was therefore identified as the eastern
boundary. Thus the footrot area encompassed approximately 250 migratory flocks from
parts of Kaski, Lamjung and Manang representing approximately 30000 sheep and goats
between the seti river in the west and the Dordi river in the east (Fig. l).

By early eighties it was evident that treatment of affected animals during the dry winter
months alone was neither going to reduce the flock prevalence nor help to achieve the goal
of eliminating the infection from the area. A focus of infection would always pose the risk
of further spread of the disease to other parts of the country, and had the potential devastate
the country's small ruminant husbandry. Intensive disease management programme was
therefore formulated and implemented with the ultimate aim of eradicating the disease from
the country. The approach adopted was intensive treatment of affected animals (footbathing
and antibiotics) during the dry winter period and culling of non-responders before next
migration. Farmers received partial compensation for animals culled. Efforts were also
made to reduce the disease prevalence by introducing footbathing practices during the
disease transmission period of migration, but were not effective due io practical constriints.
Protection of healthy animals during the risk period of migration by vaccination was
attempted. Two types of vaccines rvere used, initially a commercial bivalent vaccine and
later a multivalent (8 serogroups) commercial vaccine. However, none of the vaccine
provided sufficient protection,

!h9 nrgsiamme implemented between 1978 and 1992 reduced the severity of infection in
affected flocks, prevented the further spread of the disease to new areas and eradicated the
virulent disease from most of the flocks. However, the disease consistently recurred in a
small number of flocks.- Inability to identifii and cull all infected animals (including
subclinical infections) before migration and to protect healthy animals while on migratioi
were the major obstacles for the success of the programme. Frequent mixing of ieveral
flocks during migration meant that the disease that recurred in some of the flocks spread to
many other flocks before they returned to the villages and were amenable to inspeciion and
treatment. This often nullified the success achieved in the previous seasons. Furthermore,
this always left a focus of infection from where the disease could easily spread to other parts
should any relaxation be made on the control programme.

The third phase (1992 to date):

Due to the limitations of conventional control programmes to prevent the recurrence of
virulent footrot during the risk period of migration, and to protect healthy animals from
being reinfected either by footbathing or vaccination using commercial muliivalent vaccines,
altemate approaches of footrot management were considered. Limitation of conventional
footrot vaccine is the short duration of immunity which probably was not enough to protect
animals for the six months spent on migration. ln contrast, mono or bivalent vaccines
provfde a much longer duration of immunity (O'meara et al., 1993). For this reason, the
possibility of using specific vaccination for management of footrot in these flocks was
explored. This investigation was jointly implemented by LARC and the University of

13



S.C. Ghimire

Sydney, Australia since 1992 with the financial assistance of the Australian Centre for
lnternational Agricultural Research (ACIAR).

B asis for speciftc v accine and v accination :

Extensive isolation and characterisation of Dichelobacter nodosas, the essential transmiuing
agent of footrot, from migratory flocks revealed the presence of virulent isolates of only two
serogroups, i.e. B and E (Ghimire et al., 1996). Detailed antigenic characterisation of these

isolates indicated that Nepalese isolates were not identical with the serogroup prototypes

used for commercial vaccine production. It was therefore decided to formulate bivblent
vaccine using the local antigens. Initially, conventional bacterin vaccine was formulated

which was replaced later by recombinant DNA fimbrial vaccine. This vaccine was used in
migratory flocks of Nepal. In addition to prophylactic usage, this vaccine was also used for
its curative action in affected animals. Animals treated by immunisation and recovered after

treatment were allowed to migrate together with other animals, but regularly received

booster immunisation before next migration.

To provide the maximum protection, prophylactic vaccination was timed just before the risk
period of disease transmission. Field investigations indicated that the most risky period of
footrot transmission in Nepal was during the upward migration through the forest, i.e.

between May and June (Ghimire and Egerton, 1906). Though to a limited extent, footrot

also transmitted during the descending migration i.e. between September and October
(Ghimire, 1997a'). Prophylactic vaccination was done in April, just before the flocks left the

villages for alpine pasture, which was also practically convenient.

Integration of specitic vaccination tofield disease management prcgramme:

The evaluation and use of specific vaccine was added to a footrot management system which
consisted of inspection of all sheep and goats several times during the winter montls
(November-April). At these inspections animals affected with footrot were identified and

treated with antibiotics and the specific vaccine. All those animals which failed to-respond

to the treatment were culled before the flocks went on migration i.e. before April. The aim
of this rigorous inspection, treatnent and culling was tO snsure that only apparently disease

free animals should migrate. Animals in the vaccination group received the booster dose of
specific vaccine in April.

Virulent footrot did recur in some animals in the alpine pastures in the first year of
vaccination. However, rigorous inspection progranrme for identification and treatnent
(antibiotics and specific vaccine) of affected animals together with culling of non-responders

in subsequent inspection, and prophylactic vaccination before next migration was successful

in preventing the recurrence of the disease in the following years.

No virulent footrot has been observed since the second year of the vaccination programme.

Virulent isolates of serogroup B and E have not been isolated either, despite the intensive

clinical and bacteriological follow up. What has been observed regularly in each migration

is a low prevalence of benign footrot in both the vaccinated and unvaccinated flocks. It
seems likely that animals which have been immunised annually against ttre two virulent
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serogroups are so resistant to infection that no carriers among them have relapsed.Serological studies of representative animals have also inaicaiea that animals vaccinated

I GoupA r-l Goup D ffi Qsup g r- Goup C

lnspectiors
with specific vaccine have maintained the group mean serum antibody titres above thatconsidered protective 

.(ftgd.y and Egerton,-l9gj) for more than si*;rth iFtg. zl rrr.failure of unvaccin"fg ryiryts to acluire or manifest virulent footrot rnuy ur-i* to theelimirEtion of subclinical infection frim that population oi ti*urr because of the lowprevalence of disease occurring in Group D in th; first two years of the investijation 
-

Figure 2' Serum agglutinin titre against serogroup E antigens in sheep of different
vaccination- 

^glgu.qs 
during various inspections brt*.rn March tqg: ana

November 1995 (Source: Ghimire, lggTb). The dotted line indicates the group
mean agglutinin level considered being protective in sheep (Thorley and
Egerton, l99l)

Note vaccination regime: proup A - Specitc vaccine, Group B - Multivalent and Specificvaccine, Group C - Multivalent vaccine, and Group D - Nil.

Wthdrawal ond vaccination and intensive clinicol and serologicol surveillance:

Virulent footrot was not recorded in any flock continuously for two migrations i.e. 1994 and1995' To ensure that the absence of the disease was due to elimination of virulent strains of
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D. nodosus from these flocks rarher than due to suppression of their expression in vaccinated

animals due to a strong vaccinal immunity, vaccination was withdrawn from these flocks.

Initially in 1996, vaccination rvas withdrawn from 15%o of vaccinated flocks. However, there

,"u. ,ro outbreak of virulent footrot in those flocks during that year. As a result, in 1997,

vaccination was withdrarvn from the whole population. Extensive clinicai monitoring of

these flocks has so far failed to reveal the reoccurrence of virulent disease in those flocks.

Samples from any suspected foot lesions are regularly cultured, which has so far revealed

only benign isolaies, if any. Furthermore, serological monitoring by anamnest;c-challenge of
unrac"inulted ariimals foi two consecutive migrations, i.e. in 1997 arrd 1998, had also

indicated the absence of virulent footrot in these flocks (Dhyngyel et al., submitted).

CURRENT STATUS AND FUTURE RESEARCH DIRECTIONS

The evidence so far supports the elimination of virulent footrot from these flocks, and has

provided the evidence 
-t-hat 

specific immunisation .assists 
elimination of the strains of D'

,odorrs against which it is diiected. Disease surveillance activities are still on going in the

endenric aieas. However, benign isolates of D. nodoszs are isolated from these flocks almost

every year. Furthermore, to elucidate the status of the disease in other parts of the country,

clinital and bacteriological surveys are being conducted by LARC in districts other than

Kaski, Lamjung and t{anang. Limited surveys conducted so far had not revealed the

fr.r.n.. of vinitent footrot in any part of Nepal. An extensive survey of other partsof Nepal

is required to collect scientifically valid data to declare the rvhole country free of virulent

footrot and should be considered for future research.
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NATIONAL STRATEGY FOR FOOT AND MOUTH DISEASE CONTROL AND

ERADICATION IN NEPAL

G.N. Gongall andN.P.S. Karki2

ABSTRACT

Foot and Mouth Disease wD) is endemic in Nepal and is of signrficant

economic impsyyqn& in thi ogricultural production system of tlte country' The

disease is a major constraint on effori designed to upgmde the quality of

livestock tnrou,gtt the introducnon ii lrigll yielding improved breed of animal'

Or.tt of 75 disticts, serotypes of FMb viius'has bein identified in 6l distric* of

Nepal. of the seven staiiard ierorypes, o, A, c and Asia-l have been isolated.

The socio-economic situation in thi country is not conducive to the adoption of

a slaughter iitiy in the control of FMD. Vaccination is likely to be the

cornerstone aroundwhich anyfurure policy will be built'

TheepidemiologtofFMDandnationolstrategiesforFMDcontroland
eradication are outlined. Zonal concept for FMD vaccination campaign and

fficientdiseasediagnosticsewicesarediscussedindetails'

INTRODUCTION

Livestock plays an important and integral role in the agricultural farming -tyt]tT 
of Nepal'

Livestock population ii N.put in relalion to arable land and human population is large by

Asian standards, Uui livestock productivity is low. Low iivestock productivity is attributable

mainly to wide range of endemic livestock diseases where FMD accounts to be the top most'

other factors include poor nutrition, low genetic potential and traditional management

systems. There has been some developmlent -tolvards 
commercialisation of livestock

p'r"Jr.tior, but subsistence level of production still prevails in majority of rural areas' Cattle

and buffaloe. prouiO. tt e majority lf tn. draught pot".t for cultivation and harvesting and

the main method oitr*rpo.Ltion in ru.al anJ sut-urban areas' Buffaloes are particularly

important to the peopl. ofN.put because they are kept for multiple use, i'e' milk' meat' and

manure production, iiut po*tt and bio-fuel. Live arumals are imported as well as exported

in large numbers from neighbouring countries andvice-versa'

In recent years, there is a sharp increase in the number of crossbred cattle population as a

result of continuous efforts of Departrnent of Livestock Services to improve productivity of

local cattle through cross breeding and exlension activities and commercialisation of dairy

farming. The improved breed or c-attle and buffaloes are highly susceptible to a devastating

disease like FMD, *tti"f, may produce fatal outcome a'd hea'y economic losses to the

I National FMD control Section, Budhanilkantha
2 Department of Livestock Services, HariharbhavarL Lalitpur
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farmers. The presence of FMD is a major constraint on effort designed to upgrade the quality
of livestock through the introduction of high yielding, improved breed of animal.

ECONOMIC IMPORTANCE

The eronomic importance of FMD due to the loss of productivity following infection is
enonnous. Infection in draft cattle causes a serious problem in tillage on which the
preparation of agricultural land is fully dependent. It virtually paralyses the cultivation work
and thus causes a great shortfall in agricultural outpu!. In dairy cows sharp drop in milk
production, abortion and chronic mastitis is very common. In suckling calves the mortality
rate is often very high. Nepal is trying to get World Trade Organisation membership in the
near future and the prevalence of FMD could be a major barrier. Various study reports
clearly indicated that FMD is the major livestock disease that causes enonnous economic
losses in agricultural production system.

EPIDEMIOLOGY OF FMD

FMD is endemic in Nepal since time immemorial. Epidemics of FMD have been reported
from time to time in cattle, buffaloes, sheep, goats and pigs. It is reported in all parts of the
country irrespective of altitude and climatic variation. Although the outbreak of FMD is
reported all the year round, high incidence of FMD is noticed during monsoon and post-
monsoon period. The reason could be extensive movement of animals for agricultural
activities during the rainy season and unrestricted importation of large number of food
animals across the border during religious festivals in October and November. In fact,
movement of livestock takes place across all the borders of Nepal. It is seasonal in the north
whereas it is all the year round in the south. Most probably, the single most important factor
in the continued and high frequency of occurrence of FMD in Nepal are the movement of
livestock. Constant movement of livestock across nalional frontiers provides the mechanism
of introduction of different seiotypes of viruses into tiie countrJ,.

The laboratory based FMD diagnosis in Nepal started in 1965 when specimens from
suspected cases of FMD were sent to the World Reference Laboratory (WRL) for
confirmatory diagnosis. Serotyping of FMD virus is done on regular basis in the National
FMD Laboratory since 1983. The detailed record of FMD virus serotyping done so frr is
presented in Table 1. No virus was detected in almost 60% of the samples submifted. Of the
seven standard serotypes, O, A, C and Asia-l have been isolated. In positive samples,
serotype O was predominant (69.7yo) followed by Asia-l (18.07o), serotype A (S.77d and
serotype C (3.6%) (Table 1). Serotype O was identified for the first time in 1965, serotype A
in 1967, serotype Asia-l in 1984 and serotype C in 1990.

Serotype O is responsible for regular outbreak of FMD in Nepal (Table 1). Serotypes A and
Asia-l were isolated i'egularly but less frequently than that of O. Subtype Auzwas recorded in
Nepal prior to its detection in India in the early seventies (Ferris et, al., L992). Serotlpe C
was recorded between 1990 and 1996. Out of 75 districts of Nepal, FMD virus had been
isolated and serotyped from 6l districts (Fig. l). FMD virus typing has not been done from
Taplejung, Panchthar, Saptari, Soluklumbu, Ktiotang, Manang, Myagdi, Dolpa, Rukum,
Jajarkot, Kalikot, Dailekh, Baitadi and Bajura districts of Nepal. The distribution of
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serotypes of FMD virus in Nepal during the period of 1983 to 1998 is presented in Figure 1.

The results of FMD virus serotyping in the FMD laboratory of Nepal and the World
Reference Laboratory of United Kingdom over the past years demonstrate that serotlpes O

and Asia-l are major dominant serotlpes of FMD virus found in this country. Serotlpe O
was found to be the major serotype responsible for epidemic outbreak of FMD in the year
t997 t98.

Table L. Serotypes of FMD Virus identified inNepal, 1965 - 1999

Year of
collection

Number of
samples

Serotypes No Virus

Detectedo A Asia-L C Mixed*

1965

t966
1967

r 968

1975

t978
1983

1984

1985

1986

1987

1988

1989

1990

1991

1992

1993

1994

199s

t996
tggT

1998

1999

2l

3i
I

-l
al
J]

l

6l

1

7

40

68

3l
54

113

53

80

10

5

74

64

51

100

100

18

t2

2l

?1

;l
1

3

I
5

t2
37

t0
19

25

l3
4l

5

2

8

9

3

30

9

1l

7

0l

ol

4l

1

0l

0

I
8

0

J

0

5

J

0

0

0

0

0

0

4

0

2

0

:t

ol

0l

,l
7l

0

6

6

8

2

I

0

0

0

8

7

0

3

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

1

0

I
9

I
0

I
0

0

0

0

0

0l

0i

ol

01

0

0

0

0

0

1

0

0

0

0

0

0

0

0

0

ol

ol

rl

I

3

0

1

13

24

18

29

77

29

36

5

2

57

46

4t
65

78

5

5

Total 900 256 31 64 13 1 536

*9+C
NVD (%) = 59.8
Source: Institute of Animal Health, World Reference Laboratoy, Pirbright, England
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Figure 1. Distribution of serotypes of FMD virus identified from field isolates, Nepal,
1983- 1 998

The prevalence of different serotypes of FMD virus in neighbouring countries is presented in
Table 2. The prevalence of different serotypes of FMD virus is similar in the countries of
Indian sub-continent. Serotype C is rare in Nepal, Bangladesh and Pakistan. Very little is
known about prevalent serotypes of FMD virus in Tibet. It has been reported that O and A
are predominant serotlpes responsible for epidemic outbreaks of FMD in the People's
Republic of China and Bhutan.

CONTROL STATEGIES

The socio-economic situation in the country is not conducive to adopt a slaughter policy in
the control of FMD. As outbreak of FMD occurs everywhere irrespective of altitude and
climatic variation which results from o.tensive movement of animals throughout the country
without proper veterinary sanitary inspection and vaccination of susceptible livestock
animals. Regular vaccination as a prophylactic measure alone could be the option for which
a potent vaccine with a long duration of protective immunity is required.
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Table 2. Distribution of Serotypes of FMD virus in Nepal and Neighbouring
Countries

Serotypes identified Serotypes
o(%) Asia-1(%) A(%) Ce/"\

Nepal O, A, Asia-l and C(1990) 69.2 18.6 8.4 3.8

India O. A, Asia-l and C 54.4 2t.4 14.1 10.1

Bangladesh O. A. Asia-l and C(1994) 57 34 9 0

Pakistan O. A. Asia-l and C(1990) 38.5 29.3 14.4 NA
Bhutan O. A. Asia-l and C NA NA NA NA

NA - Not available

Existence of antigenic variation within a serotype has been recognized as a major

impediment in launching a successful campaign against FMD. This is more relevant in those

countries u,here the disease is endemic. This results in a natural selection process of the field

viruses durilg the course of the epidemic which occurs round the year (Mukhopadhyay,

1986). Therefore, constant updating of the vaccine strain in relation to the field virus activity

is necessary for which monitoring of the subtype activity is essential. It is evident from the

published literature that propagation of virus through a partially immune population may

give rise to gradual antigenic drift which in due course of time may endanger the rvhole

population through the emergence and establishment of a subtlpe in the field, thus putting

the entire immuno-prophylaxis can'rpaign in jeopardy

At present, polyvalent vaccine which includes serotype O, A, C and Asia-l is imported in

smill quantities from India and recommended to immunise improved breeds of cattle and

buffalois. It is not known that rvhether iniported vaccine gives enough protection against

prevalent local FMD virus strain, but there are instances of its failure. There could be many

i.oron, for it. As compared to many other vaccines, FMD vaccines are relatively poor in

many aspects. For example, FMD vaccines do not effectivel.v protect the establishment of the

virus in the respiratory tract. As a result, a proportion of vaccinated animals which encounter

the field vims ire likely to become carriers, and thus pose a potential risk to any susceptible

animals ivith r,vhich tl,ey may come into contact later (Donaldson and Kihm, 1996). If the

vaccine virus is dominant to the field virus there will be no problem, but if the field virus is

dominant to the vaccine virus there could be a problem. Once a non-immune animal has

introduced disease to a farm, there is a strong possibility that the immunity of some

vaccinated cattle in close contact will be swamped. In such condition, consideration on herd

immunity seems to be more important for successful FMD control. It is highly recommended

to lrave vaccination coverage of 95% for a successful implementation of FMD control

programme in endemic zone. Perhaps, this is the reason why 'Stamping out' policy is

preferred for FMD control and eradication than mass vaccination'

Prior to 1980 there was no separate programme and infrastructure for FMD control in Nepal.

After the establishment of a separate FMD Epiderniological Laboratory, planning, execution,

monitoring of the control programme along rvith diagnosis and serotlping are being done
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within the country. Today, National FMD Control Section is a specialized government
agency for the epidemiological surveillance and control of FMD in Nepal that is equipped
with basic laboratory facilities for diagnosis and serotlping of the FMD virus. InitiaUt, FMD
laboratory was established with an objective of vaccine production but for economic irusorr,
it has not as yet started production ofvaccine.

Existence of various serotypes of FMD virus with great antigenic variation, high cost of
vaccination, relatively short duration of immunity, shortage of vaccine and vaccine failure
makes the FMD control programme very difficult. On the other hand, majority of Nepalese
farmers does not realise seriousness of the disease problem because *ortatity due to the
disease is very low. The productivity of local breed of animal is very low and therefore
farmers remain reluctant to use protective measure and are interested only at the time of
outbreak of the disease.

It is very difficult to control the disease in a country like Nepal, where limited resources, lack
of trained manpower, poor infrastructure, limited service network and easy access to quality
vaccine is lacking. Even under such circumstances, ring vaccination at thi time of ouibreal
and regular vaccination of exotic and crossbred cattle and buffaloes is encouraged in all
distncts.

Stiil more epidemiological work has to be accomplished and awareness of the importance of
the disease in farmers has to be created. It is high time to develop a broad-Lased field
epidemtological programme and a strong extension programme foi educating the public
regardrng the importance of this disease in the productive animal population. Iiis proposed
to establish a FMD vaccine bank at the central level so that farmer could get it in time. fu
private sector is reluctant to keep the stock of FMD vaccine for various r.usons and it has
become the pnme responsibility of government to ensure adequate supply of vaccine for
prevention and control of disease. Community based FMD control piogra.-e will be
launched in the near future in some potential dairy belts and busy animai trading routes wittr
the involvement of farmers group and cooperatives.

FUTTIRE STRATEGY FOR ERADICATION

FMD has become a disease of regional importance, as tlere is frequent movement of a large
numbers of animals betrveen the countries. Nepal has fairly established livestock trade with
India, China and Bangladesh with to and fro moremeni in both northern and southem
borders. Besides the trade, similar anin,al movement is taking place to adjust pasturing of
animals which has created diffrculties in controlling movemenf through the iegisiation alone.
Therefore, a common methodology and strategy at the regional level seeris much more
important in attempting eradication of animal diseases of the region. The past experience of
rinderpest control and the present eradication progranrme clearly illustrate an ixample of
such cooperation. It is important that India has already initiated state wise FMD vaccination
campaign and we will be in a better position to control FMD within a short time due to
importation of non-infected animals in large numbers.

The present policy of vaccination of only high yielding animals in dairy pocket area or
prophylactic vaccination practices in an outbreak area will never result in-the control of
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FMD. There is an urgent need to develop technically feasible, economically viable and

socially acceptable national programme for FMD eradication in our country.

Different disease control strategies may be applied within the time frame of the programme.

The countries of Western Europe and parts of South America followed zonal concept and

eradicated FMD. Similarly, it may be more acceptable for an endemic country like Nepal to

control and subsequently eradicate the disease zone by zone in a phased manner by the

application of large scale immunization of all the susceptible livestock, rather than initially
aitempting a nation wide strategy. Because of the very large population of susceptible

domeitic inimals in our country, it is not possible to run a nation wide FMD vaccination

campaign due to financial and technical constraints. ln order to plan mass vaccination

progiu**. with minimum risk, zonal concept is taken into consideration. Based on difficult
geographical situation and large susceptible animal population, a practical emd realistic

approach will have to be undertaken which may include;

. Creation of mass vaccination zones based upon animal population size, disease

prevalence and animal movement activities.
r Stratification of each region into high, medium and low endemic zones to minimize the

cost of operation.
r Use of monovalent vaccines for ring vaccination so that the cost is affordable for

fanners.
o Control of animal movement especially in mountain region.

The livestock population in Nepal is unevenly distributed. The population densities 
-of 

cattle,

buffaloes and goats are high as compared to sheep and pigs. A significant number of pigs are

in the eastern region that is very important from the epidemiological point of view.

The proposed national FMD vaccination programme is presented in Table 2'

Mass vaccination campaign will be initiated in the Far-Westem region where livestock

population density is lorv. It will be easier to control animal movement due to the existence

lf^geographical 
'barriers. 

The experience gained in this region will help to strengthen

,uccinitlor, logistic support and management aspects in other regions. It will take five years

to cover the whole country.

The vaccination will have to be made compulsory and free of cost for all susceptible animals

(cattle, buffaloes, sheep, goats and pigs) in the project area covering at least 80-90% ofthe
total population. Vaccination campaign will be launched twice a year so that newborn, young

or imported animals could be vaccinated in order to maintain herd immunity at.the highest

possible level. The vaccination time is proposed according to the FMD epidemiology, free

iime available for farmer's active participation and suitable seasonal conditions. It will be

wise to declare FMD week for mass vaccination campaign so that it will be possible to

mobilize government, non-government technicians and village animal health workers

(VAHW) in the project area.
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Table 2.

National FMD Control Stategy

Work-plan and time schedule for mass FMD vaccination campaign in Nepal

Development Region Time-frame
Year 1 Year 2 Year 3 Year 4 Year 5

Western
Central
Eastern
Area Coverase(Yo) 13.3 42 62 80.7 100
Vaccination
Coverase(%o)

80 or above 30 or above 80 or above 80 or above 80 or above

Frequency of
Vaccination

2 2 2 2 2

Iime of vaccination April - May(Baisakh) and October - November(Ashwin)
Public awareness
campaign

February - April and August - October

The selection of vaccine and its quality is crucial for the effective control and eradication of
FMD. Since Serotype C is rare in Nepal and India and does not pose a serious threat to the
livestock population, it is recommended to use Trivalent (O, A and Asia-l) vaccine for mass
immunization.

Experience in the control of FMD in South America has clearly brought out the useful
application of a concentrated virus vaccine with oil adjuvant. It will be wise to import Tri-
valent vaccine for mass immunization and monovalent (O - 50%, Asia-l - 25% and A -
25%o) vaccines for ring and strategic vaccination.

Disease sumeillance and dissemination of information:

The rapid collection and distribution of information on all aspects of FMD outbreak and its
control are essential not only for purposes of epidemiological surveillance, but also to ensure
that interested parties (veterinarians, farmers, donor and international agencies) are kept well
informed. National FMD Control Section will have to develop close working relationship
with Epidemiology unit to produce qualrty data and epidemiological information. An
intensive and effrcient system of epidemiological investigation including high quality case
history data and field samples for analysis is an essential component of National Control
Programme. The information can be uied to design or modif, vaccination schedules and
monitor the effect of vaccination progmmme on disease control. In fact, epidemiological
investigations can help in setting priorities for tracing origin of FMD outbreak in a particular
atea.

Sero-monitoring of vaccinated population need to be initiated to understand vaccine break
down and to evolve a sustainable vaccine strategy.

t
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Diagnostic service

Training and facilities for the identification of field isolates by Sandrvich ELISA techniques

will behade available in existing Veterinary Diagnostic Laboratories in each region in a

phased manner during the project period. Introduction of FMD diagnostic services in each

iegion will help to do serotyping in time so that monovalent FMD vaccine could be used to

,.du". disease incidence in an outbreak area. Moreover, it will be helpftil to receive quality

samples from the field. At present, 60% of field samples received in the FMD laboratorv are

of poor qualit"v

All the reagents required for FMD diagnosis will be standardized and made available by the

National FMD Control Section. It will be necessary to introduce basic facilities for sub-

typing, antigenic characterization of FMD virus field isolates and sero-epidemiological

studies.
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OCCURRENCE OF POULTRY DISEASES IN CHITWAN VALLEY OF NEPAL

I.P. Dhakall, R.P Poudel2 and N. parajuli3

ABSTRACT

This study was undertaken during 1996 to 1998 to find out the occurrenee of
poultry diseases in Chin'van district of Nepal. Disease-wise, season-wise and
age-wise cases of broiler and layer birds examined at dffirent diagnostic
centres of Chitwan valley namely Veterinaryt Teaching Eospital, Ro*pur,
Agrovet Laborotory, Narayangarh, National Livestock and poultry Disiase
Diagnostic Clinic, Narayangarh and District Livestock services offce,
Bharatpur were analysed. Out of 1956 cases studied, viral diseases'were
encountered highest (31%o) followed by bacteriat (25%o) and protozoan diseases
(17%o) in both broiler and layers. Among the viral diseasei Gumboro disease
was the'most common (50%o) foltowed by Newcastle disease (40%o), infectious
bronchiris (4%) and Marek's disease (3%o). Among the bacterial diseases,
chronic respiratory disease was the most prevalent (5g%o) followed by
omphalitis (17%o), colibacilloses (1t%r), enterifis and necrotic enteritis @lo)
and bacillary white diarrhoea (5%a). Coccidiosis was the most common (77%o)
protozoan and parasitic disease followed by ascariasis and tapeworm infection.
Brooder pneumonia was found most prevalent (21%o) among the fungal diseases
followed by mycotoxicoses. Visceral gout was also prevalint [AfJ in various
parts of Chitwan. Wral and protozoan diseases were most common in the
sltmmer season whereas bacterial and fungal diseases were common in the
auhtmn, In broilers, 15 tu 3a days age groups were mostly affectgd whereas in
la,vers I to 3 months old birds were most susceptible to various t,ypes of
diseases.

INTRODUCTON

Poultry industry in Chitwan is growing day b,v day from small-scale farmers rearing 500
commercial birds to big farmers having 40,000 birds. It has developed as one of the
commercial enterprises in private sector of Nepal. There were about l.i million poultry in
Chitrvan rvith 0.8 million broiler and 0.4 million layer in 1995 (Dhakal, te9Sy. fne
population has increased to 1.5 million with 0.9 million broiler and 0.6 million layers
curently. The broiler breeds available in Chitwan district are Hubbard, Vencobb, Arborecre,
Anak 3000, Avian 43, Hubchicks Ross 208 and Shaver Starbro. Similarly, the layer breeds in
Chitwan are Hubbard Golden Comet, Hyline brown, Lohman browq Babcock, Babolna
Tetra SL and Keystone brorvn.

1 Department of Veterinary Clinical Science, IAAS, Rarnpur
2 Department of Livestock Production and Management. IAAS. Rampur
3 Department of Veterinary Paflrobiology, IAAS, Rampur
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Chicken contributed more than 8% of the agriculture GDP and nearly 3Yo of the national
GDP. Poultry industry in Nepal is developing as one of the commercial enterprises in the
private sector snce 1972. A dramatic growth rate in chicken population was observed frorn
late 1988/89 to 1992193. Evolution of high yielding breeds, advancement in management,
nutrition and disease control measures have contributed for the development of poultry
industry to develop as a major sector of agribusiness.

Together with the commercialisation of the industry, more and more diseases are becoming
prevalent. Accordingly the disease pattern is also changing. Coccidiosis was the most
common poultry disease in Chitwan in the early eighties (Dhakal, 1984). By early nineties,
infectious bursal disease, Newcastle disease, infectious bronchitis and mycotoxicosis were
the major problems (Bhattarai et al., 1991). Newcastle disease with a high morbidity and

mortality was recorded in 1996 (Bohara et al., 1996). This study therefore aimed to analyse

the current trends of poultry diseases in Chitwan.

MATERIALS AND METHODS

In this study 1956 poultry cases examined at different diagnostic centres of Chitwan district
during 1996 to 1998 were analysed. The post mortem diagnosis records of Veterinary
Teaching Hospital, IAAS, Rampur, Nepal Agrovet Laboratory, Narayangarh, National
Livestock and Poultry Disease Diagnostic Clinic, Narayangarh and District Livestock
Services Offrce, Bharatpur between 1996 and 1998 were analysed. All toghether, 1956 cases

were available for study. Disease-wise, season-wise and age-wise occurrence of different
poultry diseases were studied. Laboratory diagnosis report obtained from Indian Veterinary
Research Institute (MI), India, Nepal Agricultural Research Council (Veterinary
Laboratory), Tripuresr,vor and Veterinary Teaching Hospital Laboratory, Rampur was also
included.

RESULTS

Study Population

Total number of poultry cases examined at different diagnostic centres of Chitwan during
1996 to 1998 are presented in Table l. Of 1956 cases includ6a for study, 35% were from
National Livestock and Poultry Diseases Diagnostic Clinic, 28Yo were from Nepal Agrovet
Laboratory, 23Yo were from Veterinary Teaching Hospital Rampur and l3Yo were from
District Livestock Services Offrce, Bharatpur.

Table 1. Poultry cases examined at different diagnostic centres of Chitwan during 1996 to
1998

S.N. Diagnostic Centres Number Percent
1 Veterinary Teaching Hospital, Rampur 457 23.4

2 Nepal Agrovet Laboratorv. Narayangarh 546 27.9
3 National Livestock and Poultry Diseases

Dia enostic Clinic- Naravanearh 692
35.4

4 District Livestock Services Office, Bharatpur 26r 13.3

Total 1956 100.0
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S.N. Disease Number Percent
I Gumboro 0nfectious bursal disease) 306 50.0
2 Newcastle disease 247 40.4
J Ess droo svndrome-76 6 1.0

4 Infectious bronchitis 24 3.9
5 Fowl pox oo 1.i

6 Marek's disease 2t 3.4
Total 6t2 100.0

LP. Dhakal, R.P Poudel & N. Parajuli

Table 4. Viral diseases of poultry in Chitwan

Table 5. Bacterial diseases of poultry in Chitwan

Table 6. Protozoan and parasitic diseases of pouitry in Chitrvan

S.N. Disease Number Percent
I Coccidiosis 250 76.9
2 Ascariasis OJ 19.4

J TaDervorm t2 3.7

Total 325 100.0

Fungal, metabolic and nutritional deficiency diseases are presented in Table 7. Brooder
pneumonia r'vas the most common fungal disease followed by mycotoxicosis. Metabolic
diseases like visceral gout, ascites and fatty liver haemorrhagic syndrome were also recorded
in Chitwan. Vitamin and mineral deficiency cases representedZSYo of cases of this category.

Table 7. Fungal, metabolic and nutritional deficiency diseases of poultry in Chitr,van

S.N. Disease Number Percent
I Vitamin and mineral deficiency 81 28.4
2 Brooder pneumonia 62 2t.8
J Visceral eout 50 t7.5
4 Mvcotoxicosis 39 13.7

5 Ascites 29 r0.2
6 Fatty liver haemorrhagic swdrome 24 8.4

Total 285 100.0

S.N. Disease Number Percent
1 Omphalitis 84 17.4

2 Chronic respiratory disease (CRD) 280 58.1

3 Colibacillosis 53 11.0

4 Enteritis and necrotic enteritis 31 6.4

) Fowl cholera 9 1.9

6 Bacillary white diarrhoea 25 5.2

Total 482 100.0
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Seasonal occurrence of poultry diseases

Viral diseases were found most prevalent in summer season (38%) followed by spring
(34%j. autumn (20%) and r.vinter (8%) (Table 8). Bacterial diseases were most common in
the autumn (42%) follorved by summer (24%) and spring (22yr).Protozoan and parasitic
diseases were recorded highest in summer (37W followed by spring (29'A and autumn
(22%). Fungal, metabolic and nutritional diseases were most common in autumn (39%)
followed by spring (27%) and summer (23%). Mixed Infections were found mostly in
summer season. The prevalence of poultry diseases in winter was comparatively lower than
other seasons.

Table 8. Seasonal occurrence of poultry diseases (%) in Chitwan

S.N. Diseases Winter Sprins Summer Autumn
I Viral 7.5 34.5 37.5 24.5
2 Bacterial 12.2 22.4 23.6 4t.7
3 Protozoan and Parasitic 11.6 29.1 37.2 22.1
4 Fungal, metabolic and

nutritional
10.7 27.3 23.1 38.8

5 Mixed infection 8.1 37.3 44.6 10.0
Winter: December -
Summer:

December - February
June - August

Spring:
Autumn:

May
September - November

Age-wise occurrence of poultry diseases

Table 9 presents age-wise occurrence of broiler and layer diseases in Chitwan. Broilers of 15
to 30 day age groups rvere most susceptible to the diseases. The next susceptible age group
of broilers was of 30 to 45 days.

Table 9. Age-wise occurrence of diseases in broilers and layers

Breed type and
ase qrollD

No. of
cases

Percent Common diseases

Broilers (age in days)
0-15 188 19.04 omphalitis, brooder pneumonia

l5-30 374 37.89 Gq@e{q, coccidiosis, Newcastle, colibacillosis
30-45 295 29.88 Gumboro, CRD, Coccidiosis, Newcastle

Above 45 130 13.17 Newcastle, CRD, Coccidiosis
Layers (age in months)

0-1 234 24.t4 Omphalitis, brooder Dneunonia
l-3 263 27.t4 Gumboro, coccidiosis, Newcastle. colibacillosis
3-5 l6l 16.61 Infectious bronchitis, Marek's, CRD, deficiency

disease
5-7 t42 t4.65 CRD, Newcastle, Marek's, Mixed infection

Above 7 t69 t7.44 Infectious bronchitis, EDS-76, Mixed infection
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In layers, more than half of the recorded diseases were among the birds of age group 0 to 3

months.

Common diseases

Common poultry diseases in Chitwan are summarized in Table 10. Gumboro disease r'vas the

most common (18%) followed by chronic respiratory disease (17%), coccidiosis (15%) and

Newcastle disease (15%). Other diseases recorded were omphalitis, deficiency disease,

ascariosis, brooder pneumonia, colibacillosis. visceral gout, mycotoxicosis, enteritis and

necrotic enteritis, ascites, bacillary rvhite diarrhoea, infectious bronchitis, fatry liver
haemorrhagic syndrome and Marek's disease.

Table 10. Common poultry diseases in Chitwan.

S.N. Disease Number Percent
I Gumboro disease 306 18.3

z Chronic respiratory disease 280 16.8

3 Coccidiosis 250 15.0

4 Newcastle 247 14.8

5 Omphalitis 84 5.0

6 Vitamin and mineral deficiency 8l 4.9

7 Ascariasis 63 3.8

8 Brooder pneumonia 62 3.7

9 Colibacillosis 53 3.2

10 Visceral eout 50 3.0

11 Mvcotoxicosis 39 2.3

t2 Enteritis and necrotic enteritis 3l 1.9

13 Ascites 29 t.7
t4 Bacillarv white diarrhoea 25 1.5

l5 Infectious bronchitis 24 1.4

t6 Fattv liver haemorrhagic Syndrome 24 t.4
t7 Marek's disease 2l 1.3

Total 1669 100

DISCUSSION

This study r,vas conducted during 1996 to 1998 to investigate the occurrence of poultry

diseases in Chitwan in different seasons and in different age groups of poultry. Of i956
cases included in the study, only l3o/o of the poultry birds rvere examined at district
veterinary hospital, Bharatpur. This finding indicated that poultry farmers of Chitwan are

attracted to the private clinics and laboratories rather than government hospitals.

Alternatively, the private clinics rnight have the advantages of easy access or opening hours

more convenient to the farmers.
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Viral diseases were the most common group of poultry diseases identified in the present
study. Gumboro, Newcastle, infectious bronchitis aad Marek's disease were predominant
among viral diseases. During the study period, severe outbreak of Newcastle disease (Bohara
et al., 1996), infectious bronchitis in layers (Dhakal, 1997) and Marek's disease was recorded
in Chitwan. These outbreaks might have contributed for the higher number of cases of viral
diseases recorded in the present study. Egg drop syndrome-76, Infectious bronchitis and
Marek's disease were the emerging poultry diseases of economic importance.

Chronic respiratory disease (CRD) was the major bacterial disease recorded. CRD affects
birds of all ages and transmits either by direct contact or through egg. CRD is often
complicated by viral infections such as infectious bronchitis and Newcastle disease, and
bacterial infection like colibacillosis. Omphalitis and colibacillosis caused by E. coli is
mainly due to bad hygienic hatchery management and poor sanitation. This indicates the
need to improve the hygiene both at the hatchery and the farm level. Coccidiosis, a
significant problem of poultry industry throughout the tropics, is also a major problem in
Nepal. Good litter management practices need further ertension to reduce ttrl losses due to
this disease.

Brooder pneumonia and mycotoxicosis were the common fungal diseases of chickens
recorded in Chitwan. Fungal diseases are mostly transmitted through contaminated feed and
litters. Mouldy feeds are to be avoided to prevent spread of infection. Mycotoxins affecting
poultry industry are aflatoxin, ochratoxin, T2toxin, citrinin, vomitoxin, zeralenone etc.
Visceral gout was prevalent in various parts of Chitrvan. Ascites and fatty liver haemorrhagic
syndrome are other metabolic diseases observed in broiler and layer birds.

Nutritional deficiency diseases such as curled toe paralysis, star gazing posture, encephalo
malacia, lameness, rickets etc have been recorded.

Viral diseases like Gumboro disease, Newcastle disease and infectious bronchitis were most
common in summer seasons. Other viral diseases have been reported all the year round.
Bacterial diseases were most common in the autumn seasons followed by summei season. In
this study, CRD was common in winter season. This is in contrast to Govindarajan (1996)
r'vho reported CRD to be common in summer season. Protozoan and parasitic disLses were
common in the summer season followed by spring season. Coccidiosis was observed mostly
in spring followed by summer season. Other nutritional and metabolic diseases occurred all
the year round.

Both in layers and broilers, diseases recorded during the early age group was omphalitis and
brooder pneumonia. Gumboro, coccidiosis, Newcastle and colibacillocis were the common
diseases in the next age group of poultry. ln layer, chronic respiratory disease (CRD) was
seen more in the birds aged 3 to 5 months which is similar to that reported by Shakila et al.
(iee6).

In the present study most susceptible age group of poultry affected by Gumboro disease was
I to 3 months, by Newcastle disease 5 to 7 months, by Marek's disease 3 to 5 months and by
infectious bronchitis more than 5 months. Major causes of mortality in the layers aged 0 to 1
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month was found to be unabsorbed yolk. Aflatoxicosis and gout rvere observed in the birds

aged 5 months old.

CONCLUSIONS

. Gumboro disease, chronic respiratory disease, coccidiosis and Newcastle diseases r,vere

the most common diseases encountered in Chitwan'
. Egg drop syndrome-76, infectious bronchitis and Marek's disease r,vere the emerging

poultry diseases of economic importance.

o Visceral gout, ascites and fatty liver haemorrhagic syndrome were common

diseases.

n-retabolic

. Occurrence of poultry diseases rvas found higher in summer and autumn seasons in

comparison to spring and winter.
o In broiler, 15 to 30 days age groups were most susceptible to diseases.

o In layers, 0 to 3 months old birds rvere most susceptible to diseases.

. Diseases of poor hatchery management and sanitation, such as omphalitis and

colibacillosis were common in young birds. Strict biosecurit-v measures from hatchery to

marketing and timely vaccinations are required for the control of poultry diseases in

Chitwan.
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CLINICO.HAEMATOLOGICAL CHANGES IN EXPERIMENTAL
AFLATOXICOSIS IN BUFFALO CALVES

B.K. Sinhal, K.S. Ranjan', T.N.Pandeyr, B.B. Khadka',2 and B.N. Prasad3

ABSTRACT

Clinical and haematological stu.dies such as bleeding time, clotting time, total
erythrocytic count, total and dffirential leucocytic count, haemoglobin petcent,

packed cell,tolume, mean corpuscular volume, mean corpuscular haemoglobin,

meon carpuscular haemaglobin concenffaiion percent and erythrocytic
sedimentation rate were studied in buffilo calves given aflatoxin at the dose of
l0 pg/kg body weight daily. Blood samples for analysis were collected at 0 day
and at t0 days of interval for 30 days. Increased bleeding time, clotting time,

total leucocytic count, neutrophil percent, packed cell volume and erythrocyfic
sedimentation rate were observed where as total erythrocytic count and
haernoglobin percent decreased significantly after feeding the toxin. The

changes were found to be dose ciependent. Clinical symptoms observed and
ciffi r ent ha e matolo gi cal change s w e r e di s cus s e d.

INTRODUCTION

Aflatoxicosis is the poisoning by ingestion of aflatoxin through food contaminated by
toxigenic strains of Aspergillus Jlavus md Aspergillus parasiticas. Aspergilli are ubiquitous
and the potential for contamination of food-stuff and animal feed is widespread. The

occurrence and magnitude of aflatoxin contamination varies rvith geographical and seasonal

factors. In most part of the year, the season of Bihar is more conducive for growth of
aspergilli due to high humidity and temperature. Most of the human food (Sinha et a1.,1997)

and animal feed (Sinha and Singh, 1989) have been found contaminated with aflatoxins.
When the contaminated feed is consumed by animals aflatoxicosis occurs. Though aflatoxins

cause a rvide variety of clinical signs depending upon the nature and concentration of toxin
present, duration of exposure and health status (Prelusky et al., 1994), yet the diagnosis of
aflatoxicosis posses a challenging problem to Veterinarians. Thus, the present investigation
rvas under taken to find out the clinico-Haematological changes in Experimentally produced

aflatoxicosis in buffalo calves, which may aid in diagnosis of aflatoxicosis.

I Deparunent of Veterinary Microbiology, Bihar Veterinary College, Patna-800 014, Bihar (India)
2 Current ad&ess: Department of Livestock Services, Kathmandu, Nepal
3 Deparunent of Veterinary Public Health, Bihar Veterinary College, Patna-800 014, Bihar (hdia)
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Clinico-haematology of afl atoxicosis in buffaloes

MATERIALS AND METHODS

Apparently healthy Murrah male buffalo calves of one year old and weighing about 35-40 kg
were the subject of study in the present investigation. These were screened for the presence
of any protozoal cysts and helminth ova, and for any clinical disease. Only such animals
were used which were found to be negative. Aflatoxins extracted in the laboratory,
characterised by TLC and quantitated spectrophotometrically (Sinha et.at.,l9g7) *e." used.
A,flatoxin Br was given to three buffalo calves at 10 pg&g of body weight daily till the end
of the experiment or animal died. Blood samples weiJco]lectea at O dr'V *d at tO days of
interval until death of calves. Blood was collected from jugular vein in sodium and
potassium oxalate anticoagulant at 0 day (pre-feeding) and at t0,20 and 30 day post feeding.
The haematological parameters including bleeding time (BT), clotting time (CT),
haemoglobin percent (Hb7o), packed cell volume (PCV), total erythrocytiJ count (TEC),
total leucocytic count (TLC) and differential count (DC) were determined, and mean
corpuscular volume (MCV), mean corpuscular haemoglobin (MC[D and mean corpuscular
haemoglobin concentration (MCHC) was calculated as described by Schalm et al. (1975).
The clinical symptoms were also noted during the period of observations.

RESULTS AND DISCUSSION

Clinicaily all the three buffalo calves started showing generalised depression and anxious
look after l0 days of post intoxication. Later, variable signs of depression, somnolence,
anorexia, reduced thirst, nervous sign and emaciation were observed. Out of the three
experimental calves, one died on 22"d days of post intoxication, whereas two died 30 days of
post intoxication. Similar findings were observed by Gopal et al. (1968) and Lynch at al.
(1972). Early death in one calf may be due to the rapid liver damage as suggested by Edds
(1973). Results of the different haematological tests have been depicted in Table-i.

It is evident from Table-l that total erythrocytic count decreased significantiy (P<0.01) i.e.
&om 6.56 + 0.12 (0 day) to 2.98 + 0.29 (30 days post intoxication) which was evident from
day 20 post intoxication. In contrast, the total leucocytic count increased significantly form
day 20 onwards (P<0.001) i.e. form 6.85 + 0.16 (0 day) to 12.85 + 0.25 (30 days post
intoxication). Percentage of neutrophils also increased significantly (P<0.01). This increase
of TLC and neutrophils may be due to the inflammatory processes set in the different
visceral organs of animals. Consumption of more level of aflatoxin resulted in lymphopenia
with compensatory neutrophilia. This significant reduction in lymphocyte population might
be due to the damage of lymphoid follicles as observed by Sahoo et al. (1996). They opined
that this is due to the immunosuppression by aflatoxin. Similar finding was also repodd by
Tung et al. (1975).

The value of MCV, MCH and MCHC indicate the health status of animal in respect to
erythropoisis and certain metabolism. The MCY provides the aver4ge cell size in p3, MCH
express the average weight of Hb in red blood cells while MCHC gives the ayerage
percentage of MCV, which the IIb occupies. The above parameters are highly variable in
different species (Schalm et al., 1975).
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Table l. Haematological profilo of experimental aflatoxicosis.

N.B.: NS : Non-significant,
+ = P<0.05 ** : P<0.01 *{.* = P< 0.001

The MCV increased as the dose of aflatoxin Br (AF B1) increased, this indrcates the effect of
AF Br on erythropoeisis which is evident as the MCV increased significantly (P<0.001 )

i.e.13l .54 t 1.22 p3after 30 days of post feeding as compared to 52.74 t 0.98 p3 at 0 day

intoxication. The increased size of RBC of rat. pigeon and human beings after adrninistratiotr

of aflatoxin has been reported by Verma and Raval (1989). They also observed fall in TEC

and suggested that this fall may be due to rnorphological alteration and increased destruction

of RBC during their passage through reticulo-endothelial tissue as is knorvn to occrtr iu

sickle cell anaemia. In the present investigation also TEC decreased significantly resulting

into compensatory increase of MCV (Table 1). The maintenance of MCH higher after 30

da1.s of AF 81 intoxication over normal vaiue reveals that iircorporation of llb in RBC is nct

affected rather a compensatory increase in Hb incorporation in larger cell size is discernible.
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S.

N.
Name of the tests Number in days

0
(n=3)

10

(n=3)
20

(n=3)
30

(n=2)

1 Bleedingtime Minutes) 3.84 r 0.25 4.02 + 0.15* 4.78 + 0.25** 5.4 + 0.16x**
2 Clotting time (Minutes) 6.57 + 0.13 6.g2 + 0.25NS '1.32 + 0.24 ^" 11.25 t0.30***
J Total Erlthocyte count

(TEC x 106)/ crnm
6.56fi.t2 7.05 r 0.08 -5.85 + 0.11** 2.98 t 0.29***

4 Total Leucoc)'te count
(TLC x 103)/cmm

6.85 r 0.16 6.gg + 0.25 ^o 10.80 + 0.21 't:tr' i2.8-5+ 0.25 xx*

5 Differential count :

a. Neutrophils (7o) 34.33 + 2.80 49.67 +2.76* 63.34 ! 3.84** 68.0 t 2.89**

b. Eosinophils (7o) 3.33 t 0.58 3.33 t 0.58Ns 3.33 + 0.59^" 2.67 !0.82
c. Lymphocrtes (%) 61.67 +3.68 46.33 t 2.88 32.33 X2.22Ns 29.33 + 2.40^"

d. Monocytes (%o) 0.6'7 X0.2 0.67 + 0.2Ns 1.0 + 0.00 1.0 + 0.00 Ns

e. Basphils (7o) 0.00 10.00 0.00 r0.00 0.00 r0.00 0.00 10.00

Total i00.00 100.00 100.00 i00.00
6 Haemoglobin (Hb) gm% 10.93 t 0.06 9.8 + 0.14** 7.75 t0.22*** 6.43 t 0.64**
7 Packed cell volume

GCVo/o)
34.6 + 0.48 35.54 t 0.22 NS 37.48 + 1.24 ^" 39.20 t0.44**

8 Mean corpuscular
volume(MCV u3)

52.74 !0.98 50.,11 t 0.82 64 06 + 0.69*,k* 131.54+1.22***

9 Mean corpuscular
haemoglobin (MCH

B/em)

16.66 + 0.68 13.90 + 0.50',k t3.24 t1.26 21.57 + 0.83*

10 Mean corpuscular
haernoglobin
concentration (MCHC
%)

31.58 + 0.92 27.97 t 0.66* 20.67 + 1.99** 16.,t0 t 0.98x**

11 Erythrocl.te
sedimentation rate
(ESR/mmftr)

53.6 + 0.48 52.2 + 0.50NS 60_27 x0.25{.+* 81.15 t 3.38r'**



Clinico-haematology of afl atoxicosis in buffaloes

However, prolonged treatment of aflatoxin (i.e. after 30 days post intoxication) has severely
affected the process of erythropoeisis resulting into drastic decrease in number of
erythrocltes. Due to reduced number of erythrocytes in circulation the total FIb concentration
decreased. Though the MCH in prolonged AF Br treated buffalo calves remained nearly
similar throughout the study but the MCHC value decreased significantly due to increased
MCV and lack of compensatory mechanism between the incorporation of Hb and increase in
cell size directly indicate moderate degree of hypochromia.

The mean value of ESR" bleeding time and clotting time in the present study elevated
significantly which are in concordance with the findings of Murthy et al. (1984); who
reported low value of ESR. As suggested by Schalm et al. (1975), low level of serum protein
may result in increase of ESR and blood clotting time. This may be the cause of increased
value of ESR and blood clotting time as the serum protein level was decreased significantly
(Sinha et al. 1998).

The various clinico-haematological findings serve as an adjunct for diagnosis of aflatoxicosis
in buffalo, as the disease is of great economic and public health importance.
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DEMAND AND SUPPLY OF RAW MATERIALS FOR LIVESTOCK AND
POULTRY FEED

M.N. Lohanii and J.L. Amatya2

ABSTRACT

The feed industries oJ'Nepal produced a total of 205, t 58 MT of batancect feed
for livestock ond poultry in 1998. This cunount was sfficiint to meei the
demand of the countrv for these products. The industry however has a
dependency of 46 percent on import for the supply af its raw tnaterials. This
dependency ranged from 25 to 100 percent for various raw materials. The
dependency on import was higher for protein feed ingreclients (90 percent) than
for energlt feed ingredients (28 percent). The ffias arisiig from this
dependencSt has been anabtssj. An appropriate policy frotn the Goieinment has
a great potential for substantially reducing this dependency.

INTRODUCTION

Commercial Poultry Industry of Nepal experienced a tremendous growth in 1990s. The
annual growth in the production of chicken eggs and broiler meat has been estimated at 10.5
and 18.3 percents, respectively in this decade (Lohani et.al., 1996) This industry was
comparatil'ely more matured inthe eastern, central and western regions of Nepal. The mid-
west and far-west regions rvere lagging far behind in poultry production.

In 1996, the commercial poultry sector registered a contribution of Npfu 6.5 billion to the
National GDP and created 33,000 rural employment (Lohani et.al., 1996) This industry
produced 75,000 MT poultry manure - a very high quality fertiliser, as by-product. rvhich
significantlv substituted the import of chemical fertiliser frorn the third couniry

The animal feed industries of Nepal were mainly responsible for the expansion and
development of local poultry industry. As per the data urailuble from Nepal Feed Industries
Association, there were 149 feed industries located in 25 districts of Nepai in 1999. Of them,
major ones were.

o Pancharatna Feed Pvt. Ltd., Chitrvan
. Himalaya Feeds. P\t. Ltd., Chitrvan
o Everest Feed Industries, Chitwan
. Nar.vadurga Poultry Feed Industries, Chitwan
. Sanjiwani Aahar Udhyog, Chitrvan
. Nepal Feed Products, Kathmandu
o Ratna Feed Pvt. Ltd.. Kathmandu

I Pancharatna Feeds Pw. Ltd. and Pancharatra Hatchery h/t. Ltd., Narayangarlr" Chitwan
2 Sriiana Poultry Pvt. Ltd.,'Kathmandu
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. Valley Feed Pvt. Ltd., Kathmandu

. Quality Feed Pvt. Ltd., Kathmandu

. Adhunik Poultry Feed Industris, Kathrrandu

r Adhunik Feed Industries Pvt. Ltd., Kathmandu

o Star Feed Products Pvt. Ltd., Kathmandu

o Kantipur Feed Industries, Bhaktapur
. Udaya Feed Industries, BhaktaPur

. Kisan Feed Industris, LalitPur

The production and supply of the above 15 feed industries rvas about half of the countl"s

demand for balanced tivesioct and poultry feed. The other half of the feed rvas produced and

supplied by the remaining 134 smailer feLd industries. They provided not onl1' the feed, but

also other inputs and iervices sucll as day-old chicks, vaccines, veterinary sen'ices,

marketing of eggs and broiler birds, etc. to farmers. either directly or through their dealers'

LIVESTOCK AND POULTR.Y FEED PRODUCTION

Nepal was not only self sufficient in balanced animal and pouitry feeds, but was alsc'

exporting it across tle border into India. In i 998, a total of 205. i 5 8 metric ton of animal and

poultry feed was p.oau""O in Nepal (Table 1). Of this quantit'"'.916% was poultry' feed'

4.4ok cafilefeed and l% others (pii feed, quell, duck, rabbit, horse and fish feed)' This figure

included the mixed commerciai^fua ony. Besicles this. s'heat bran, rice polish, corn flour

etc. were also extensively used. in animal feeding, especialif in the subsistence production

systems.

Table 1. Livestock and Poultry Feed Production inNepal in 1998

DEMAND FOR FEED INGREDIENTS

The demand for different ingredients for livestock and poultry feed in 1998 has been

presented in Table 2. The industry ccnsumeci over 138 thousand metric tcns of energ--v feed

ingredients which is 67.5 percent of total. Similarly, the demand for protein feeds rvas over

56 thousand metric tons, which is 27.5 percent of the total ingredient requirement' The

macro-minerui rou..., *icro-rninerals, vitamins and other feed additives together eonstituted

about 5 percent ofthe total feed ingredients'

194,i53Pouttry FeA (Commercial Broiler ration,

Commercial Layer ration, and Breeder Chicken

Oth.r Fe.dt (Prg, Quell, Duck, Rabbit, Horse and
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Demand and supply of rarv materials for feed

Of the major ingredients, Yellow maize topped the list with over 41 percent of the total,
follorved by sol,bean oil meal and rice bran/polish each rvith l0 percent. These feeds were

mainly yellorv maize and soy'bean oil meal based ration, with low use of grain by-products.

The low use of the by-products was due to their poor qualitv and high market price. Wheat
bran and fil cake w'ere used by the feed industry at the rate of about 6 percent while it was 5

percent with sunflorver cake. The demand for mustard cake and fishmeal was about 3 percent

each.

Table 2. Demand for Livestock and Poultry Feed Ingredients in Nepal in 1998.

SUPPLY SITUATION OF FEED INGREDIENTS

The data on different feed ingredients and source of supply in 1998 are presented in Table 3.

The data show that Nepalese feed industry had a dependency of 46 percent on imported raw
materials, the local supply accounting for only 54 percent of the total demand. About 95

percent of the feed ingredients were agriculture products/ by-products. Even though Nepal is

an agricultural country, it was surprising to see that the local supply could meet only 54

percent of the total demand.

The data also show that the local feed industry was about 72 percent self sufficient in energy
feed ingredients. The local supply of yellow maze could meet 60 percent of its demand. The

S. No. Feed Ineredients OuantitY. MT Percent

1

2

4
5

6

7

8

9

l0
11

t2
13

t4
15

Energy Source ingredients
Yellow Maize
Rice Bran/fuce Polish
Deoiled Rice Brar:r/ Rice Polish
W'heat
Wheat Bran
Molases

Protein S aurce Ingredients
Soybean Oil Meal
Til Cake
Sunflorver Cake
Mustard Cake
Fish Meal

Min er al dWt amins/F eed Additiv es

Bone Meal
Oyster Shell
Limestone
Feed Supplement (Vitamins/Minerals/feed
additives)

138368
85,A69
20,510
9,496
6,135
r2,744
5,014

56,425
21,995
12,196
10,255
6,099
5,880

10,365
2,051
2,I42
3,993
2,179

67.5
4t "7

10.0
4.1
3.0
6.2
2.5

'r1 <

10.7
5.9
5.0
3.0
2.9

5.0
1.0

1.0

1.9

1.1

TOTAL, MT. 205,158 100
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remaining 40 percent demand was met through import from India. While the country was
self sufficient in rice bran/polish, deoiled rice bran/polish wheat and wheat bran as animal
feed ingredients, the local supply of molasses could meet only 20 percent of its demand.

The situation was very different with protein feed ingredient. The country's feed industry
depended on import for 90 percent of its protein ingredients. This dependency was 100
percent for soybean oil meal, sunflower cake and fishmeal and 90 percent for Til cake. It was
only mustard cake supply from local source that met 75 percent demand of the industry.
There were several traders that were involved in cross-border trading of feed ingredients, and

therefore no diffrculty was faced in their supply. It nevertheless showed a very high
vulnerability of the Nepalese feed industry.

Table 3. Supply Quantrty and Source of Feed Ingredients in Nepal in 1998.

The local supply met 50% of the demand for bone meal and 100 percent for limestone. The
local industry's dependency on import for oyster shell and vitamins/micro-minerals/feed
additives was 100 percent. The industry imported vitamins, amino acids and other feed
additives from India as well as from the third country.

S. No. Feed Ingredients
Ouantitv. MT Percent
Local Source Imported
MT o.//o MT o//o

E nersv Source insredients 100,169 72 38.199 28

I Yellow Maize 51.280 60 34.t87 40

2 fuce Bran/Rice Polish 20.510 100 0 0

3 Deoiled Rice Bran/ Rice Polish 8,496 100 0 0

4 Wheat 6.135 100 0 0

5 Wheat Bran t2.744 100 0 0

6 Molasses 1,003 20 4,011 80

Protein Source Insreitients 5,794 10 50,631 90
7 Sovbean Oil Meal 0 0 2t"995 100

8 Til Cake t.220 l0 10.976 90

9 Sunflower Cake 0 0 10,255 100

10 Mustard Cake 4.574 75 t.525 25

11 Fish Meal 0 0 5,880 100

Min er als/Wt amin s/ F e e d Ad ditiv es 5,019 48 5,346 52

12 Bone Meal t.026 50 1.425 50

13 Oyster Shell 0 0 2.t42 100

t4 Limestone 3.993 100 0 0

15 Vitamins/Minerals/feed additives 0 0 2,179 100

TOTAL 110,982 54 94,176 46
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CONCLUSION AND RECOMMENDATION

Even though Nepal was self sufficient in meeting the demand for balanced livestock and
poultry feed, it has to depend 46 percent on imported raw feed ingredients. Except part of
vitamins, amino acids and some feed additives, the country imports these raw materiutr frorn
India. The total dependence for all the imported raw materials in only one country made this
industry highly vulnerable and risky. Its negative effect was being experienced in the form of
high fluctuation in quality and price of these raw materials. As a result, the qualrty of the
feed products manufactured by using these materials was quite variable and the price
fluctuation was significantly high. This negative effect was finally transferred to the
livestock and poultry farmers of Nepal.

It is recommended that the Ministry of Agriculture should give priority to increase the
production of crops that are used in livestock and poultry feed, particuiarly the yellow maize
and oil seeds. Likewise, the Ministry of Industry should promote the oil seed solvent
industry in the country by discouraging the industrids that import edible oil in bulk and
market it in smaller packets.

It is getting late for His Majesty's Government of Nepal to create an independent
autonomous institution to address the problems faced by the poultry industry including the
feed industry and to reduce such vulnerabilities.
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EFFECT OF INDIAN CHICKS DUMPING ON NEPALESE POULTRY INDUSTRY

M.N. Lohanil and J.L. Amatya2

ABSTRACT

The hatchery industries of Nepal produced and disiributed 400,000 da"v"-old

broiler chicis per v,,eek, sfficient to rneet its demand in the country in 1997/98'

Btn five lo.rge Indian hatcheries dumped I32,A00 day-old broiler chicks per

,,ouk in the Nepalese market during that period. As aftermath shock af this

&.tmping, the hitcherl, inclustnes anci the comtnercial broiler farmers inurrred a

toss'af Rs. 104 miltion and Rs. 1,269.7 million. respecfively, in one year This

dt mping a-lso caused severe negative impact on Nepalese feed industty, chicken

maiketing indus*y, feed ingreclient suppiy sector, poultry health sector,

flancia! institntions a,s weli as the counfuy's ecancmy. Such an unhealthlt
-proctice 

should be cliscottraged by atl meqns frow both the government and

private sector" The National Veterinary Quorontine Service has an itnportant

role to play in preventing the transmission of poultry diseases across the border

into Nepal.

INTRODUCTION

The Nepalese Poultry {ndustry took a big leap forwarC in tire last 15 years. From a situation

of earl1, eigfu1ies rvheir there 1r,ere but a few ill-equipped, srnali poultry breeding and hatchery

operationirve have attained the present day status rvhere there are over 50 such enterprises

in the countr1.. Most of these units are rvell equipped rvith the state-of-art poultry breeding

and hatchery techlolog,v. A11 the hatcheries rnaintain rvorid famous highbred commercial

breeding strains to produce good quality day-old chicks of lvhite broiler and brorvn egg layer

types.

The follorving are soure of the major hatchery industries in Nepal:

o Pancharatna Hatchery. Chitlvan
. Avinash Poultry Breeding Farm, Chitrvan

r Siddhi Vinayak Hatcirery, Chitr.van

. Kal,van Poultry Breeding and Research Farm, Chitu'an

. Ashapuri Hatchery Bhaktapur

. Ne$,Hirnalayan Hatchery. Thimi.

. Subha Hatchery, Thimi

. Gaurishanker Hatchery, Bairepa

. Siddhi Ganesh Hatchery. Bhakapur
o Himalaya Hatcherv" Kathnandu

I panclmratna Feeds Pvt. Ltd. and Pancharatna Hatche{'Pvt. Ltd.. Narayangarh, Chitrval
2 Snlana Poul1rv Pr,t. Ltd.. Thankot, Katlmaldu
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. Quality Hatcherv. Balaju

. Srrjana Pouitry, Thankot
e Ratna HatcherS,, Kathmandu
o Pravat Poriltrv, Bhaktapur
o Great Himalat,an Hatchery. Chhauni
r Pashupati Hatchery, Biratnagar
r Panchakanya Hatchery, Pokhara
o Pratistha Hatchery, Buh^ral

The major strains of breeder flocks maintained by these hatcheries were as follows:
i. Brown Egg type strains: Lohmann, Hyline, Hisex, Keystone, Golden Cornet. Isa Brorvn

and Babcock"
2. Wirite Broiler strains: Vencobb, Hubbard, Hubihicks, Arbor Acres, Ross, Avian and

Anak-2000.

A11 the above strains of brorvn egg-type layer and white broiiers are world class h,vbrids.
Some of these breeder parent chicks rvere imported from India lvhile others were imported
from third countries.

DEMAND AND SUPPLY OF DAY-OLD CHICKS

The totai chiek production from all the hatcheries of Nepal combined, in 1997/98 was, on an
average, 40C thousand chicks per week (20.8 rnillion cldcks per year). While this number
r.vas enough to meet the country's demand for day-oid chicks, the local hatcheries' capacitl,
reniaineci signifi cantly under utilized.

Since the day old chicks rvere produced and supplied by about 50 local hatcheries in the
market, there u'as a ven' good competition for quality and price of chicks among them.

DUN,IPING OF DAY-OLD BROILER CHICKS FROM INDIA

Even though ihe local supply was sufficient to meet the country's demand for day-oid chicks,
a couple of big Indian hatcheries r'vere flooding the Nepalese market with a large number of
broiler chicks (Table i) The weekly dumping of chicks from India during 1997198 was 132
thousand chicks per rveek, which is 33 percent of the local supply. These hatcheries sold
chicks in a very low price, often less than half the production cost. This trenci was lnore
pronounced during slrmmer and monsoon season r.vhen the demand for chicks falls dorvn in
India.

The local entrepreneurs believed ihat the Indian hatcheries benefited from this action in tu'o
rvays. Number one, they got at least some retum on the chicks that they dumped in the
Nepalese market. Number hvo, the smaller Nepalese hatcheries went barkrupt from this
action leaving tire local market unrier Indian corltrol. Additionaily, the oversupply of chicks
had a serious long-term negative impact on Nepalese poultry industry, thereby increasing the
dependency of Nepalese consumeis on impo{ed Indian poultry products.
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Table 1. Dumping of broiler chicks in Nepalese Market from India (1997/98)

DIRECT LOSSES FROM CHICK DUMPING ON HATCHERY INDUSTRY

The direct effect of Indian chick dumping in the Nepalese poultry industry has been worked

out in Table 2 and 3. Due to the over supply and the low price of dumped chicks, the local

hatcheries were forced to sell chicks in prices lower than its production cost. It is estimated

that during the one-year period the Nepalese hatcheries had a combined loss of Rs. 104

million (Table 2).

Table 2. Effect of dumping on Nepalese Hatcheries in1997198

Particulars Value
Cost of production and rnarketing Broiler chicks Rs. 17.0 / chick

Normal selline price of broiler chicks Rs. 21.0 / chick

Averaqe price of chicks during that period Rs. 12.0 / chick

Net loss on every chick produced and sold Rs. 5.0 / chick

Total chicks produced (number) 20.8 million
Total loss to local hatchenes Rs. 104,000,000.0

There rvas a general belief among commercial broiler farmers that over supply of broiler
chicks would bring extra benefit to them. While this phiiosophy may stand true in certain

consumer good items, it was not so with the broiler. Over supply of chicks increased the

production and supply of broiler in the market, thereby decreasing its selling price, quite

often way below its production cost. The saving on cost of chicks was not enough to cover

the losses due to over supply of broiler in 1997198. The net loss to farmers for every kg live
wt. broiler sold was Rs. 17.00 during that period (Table 3). There were other problems too

that the farmers had to face. They could not pay the bank loan in time and therefore lost their
good-will and credibility with financial institutions. They also had a big headache to find the

live broiler traders. They often had to sell the birds to unreliable temporary slaugtrter

facilities in credit.

S No. Name of Indian Hatcheries Weekly t997198
Total

1 Arambash Hatcherv. Silizurhi. West Bensal 36,000 1.872.000

2 Himalavan Hatcherv. Silieurhi. West Bengal 24.000 1,248,000

3 Fhoenix Poultry, Jabalpur, Madh-va Pradesh 24.040 1.248.000

4 Dursa Hatcherv. Gorakhour. Uuer Pradesh 36.000 1.872.000

5 Akash Hatchery, Utter Pradesh 12-000 624.000

TOTAL Chicks (No.) 132.000 6,864,000
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A farmer with 1000 commercial broiler operation incurred a total loss of Rs 183,600 in
1997198 as a result of Indian chick dumping. The total loss to the commercial broiler fanners
as a result of this unheaithl, practice was Rs. 1,269.7 rnillion (Table 3)"

Tlre total direct financial loss to hatchery industry flable 2) and the commercial broiler
industry (Table 3) combined came outto be Rs. I,373,777,600 in one,vear. This is a huge
loss to the country's economy.

Table 4. Effect of dumping on Nepalese Commercial Broiler Industry in 1997/98

*Cost of proCuction of broiler at 7-wk. age was Rs 60lkg live x,t, but the farmers had to rvait
until 10-rvk. age due to over suppiy
**chicks during that period r'vere Rs 9 cheapcr than the normal price (Table 1)
**c<No. of chicks x 90% livability x 3 kg live n.eight x Rs. i7 loss / kg

INDIRtrCT LOSSES FROM THE CHICKS DUMPING

The effect of this dumping rvas not limited to hatchery and commercial broilers only. There
u'ere other related institutiom/industries that also suffered significantly. The effect of chick
dumping on some of the other related institutions/industries were as follorvs:

A. Effect of chick dumping on local feed industries:
1. They rvere forced to sell feeds to farmers on credit
2. There ivas an increase of bad debt
3. Their rvorking capital requirement increased significantly.

B. Effect of chick dumping on Chicken Marketing Industries:
1. There rvas an increased loss on live wt. of birds at slaughter house
2. They rvere forced to sell broiler meat on credit
3. There rvas an increase ofbad debt
4. Their rvorking capital requirement increased significantly.

C. Effect of chick dumping on Feed Ingredient Suppliers:
1. They were forced to sell feed ingredients to feed industry on credit
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Particulars Value
Cost of Production of broiler (10 wk. old, 3kg Live Wt.)* Rs. 65 / ke
Selling price of broiler during that period Rs. 45 / ke
Total loss to famrers on broiler sale Rs. 20 / ke
Saving to fanners on cost of ehicks / kg live rveight
produced* *

Rs.3/kg

Net loss to famrers on broiler sale Rs 17lkg
Total broilers chicks sold during that period (20.300,000
locally produced plus 6,864,000 Indian chicks)

27,664,A00

Total loss to commercial broiler industry*** Fis. 1,269,77 7,600.00
Direct loss to a farmer rvith 1000 birtis*** Rs.45,900
In 4 cvcles (flocks) of one 1,'ear, tctal loss to the farmer Rs. i83,600
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2. There was an increase of bad debt
3. Their working capital requirement increased significantly.

D. Efflect of chick dumping on Financial Institution: There was no payment or dela,ved

payment of loan and interest from clients:
1. Hatchery Industries
2. Feed Industries
3. Commercial Broiler Farmers
4. Feed Ingredient Suppliers

E. Effect of this dumping on Poultry Health:
1. There r.vas import of new poultry diseases (Reo virus, Fowl Cholera. Marek's

disease, Litchee disease, Hydropericarditis, etc.) into the country.

2. There was high incidence of several poultry diseases

3. There was a severe decrease in the productivity of broilers

F. Effect of this dumping to the Country
1. There was huge loss to national economy/GDP
Z. It shattered the local poultry industry
3. There was an increase in poverty and urban migration, social unrest.

4. It increased dependency of local consumers on imported poultn' products.

CONCLUSION AND RECOMMENDATION

The dumping of broiler chicks from India to Nepalese market hit very hard to the countn''s

poultry industry in 1997198. All the concemed parties should learn lesson frorn that cnsis.

The policy makers must immediately stop looking at this issue with "It is Your problem"

attitgde. It is not the problem of one group only; it is rather a national problem. It is therefore

recommended that:

1. The Government should constitute an independent autonomous body to look after the

issues related to Nepalese poultry industry b-v involving both the government and private

sector representati ves.

2. Every effort should be exercised by the Govemment as rvell as the private sector to stop

such an unhealthy practice from across the border.

3. The National Veterinary Quarantine Service must act swiftly to prevent the cross-border

transmission of poultry diseases into Nepal.

Failure to tackle such problems effectively will have a serious, long lasting negative impact

on the poultry industry of Nepal.
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COMPARATIVE PATHOGENECITY OF FASCIONq, GIGANTICA AND FASCIOLA
HEPATICA IN SHEEP

S. N" Mahatol. J. A. Hammond2 and L. J. S. Harrison2

ABSTRACT

F'our sheep experimentally infected with Fasciola gigaritica, four v,ith F.

hepatica ctnd four uninfected controls were monitored through clinical.
p ar a s i t o lo gi ca l, h o e m o t olo gi ca l, b i o che mi c a I and po tho I o gi c a I ol: s e rv a ti on s .fo r
2l i+eeks. Two sheep, harbouring 80 and lBl F. gigantica died due to subactie

fct,tciolosis at l4 and l5 weeks after infeclion respectively, v,hile clinical
chronic.fosciolosis developed in one sheep which had a burden oJ'83 F.

gigairtica. On the other hand, F. hepatica infected sheep, even those v'ith
burdens o-f 203 Jhtkes survived until the end of the experiment. Althongh. rlie

numl:ers of'the ,sheep infected with each Fasciola spp. were not large enottgh to

dratv a .firm conclasion, there was an indiccttion that livetveight gain in infected
sheep was more severely clepressed D.y F. gigantica than F. hepatica- From the

results of this pilot experiment there was a clear evidence thot F. gigantica ls
more pathogenic than F. hepatica in sheep.

INTRODUCTION

Among tlre several species of Fasciola, F. hepatica and.E gigantica are considered to be of
major importance because fasciolosis caused by these trvo species is an almost rvorldrvide
problem. Fasciolosis due to F, hepatica occurs mostly in the ternperate elimate of Europe,
North America, North Asia ald Australia while the disease caused by F. gigonllca is more
prevalent in the tropicai and sub-tropical environments of Africa and South and South-east

Asia. There is a large amount of literature published on the pathogenesis of E hepatica
infection. Holvever. relatively little comparable information has been published on li
gigantica infection and thus much of the rvork on F. hepattca are generally extrapolated to ,E
gigantica. Therefore. this pilot study was undertaken to compare the pathogenicity of ,Fl

hepatico ald E gigantica in sheep.

h{ATERIALS AND METHODS

Infective material

The .R hepatica metacercariae were purchased from the Compton Paddock Laboratories,

I Pakhribas Agricultural Centre, Dhankuta (Present address: Animd Health Divisioq Tripureshwor,
Kathmandu
2 Centre for Tropical Veterinary Medicing University of Edinburgtr, Easter Bush, Roslia, Midlothian
EH25 9RG. Scotland, U.K.
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Nervbury, Berks. England while the F-. gigantica metacercariae were obtained from naturally
infected L. natalensis in Karatina, Kenya.

Experimental animals

Trvelve sheep, Z male and 4 female Blackface, and 4 male and 2 ferrrale Suffolk cross, all
approxirnately 18 months old and raised under fluke-free conditions, were obtained fron, the
Firth Mains Farm of Moredun Research Institute, Edinburgh. The sheep lvere dosed orally
rvith oxfendazole (Systamex, Wellcome Foundation Ltd., London) at a rate of 5 mg/kg body
weight to eliminate nematode worms, and thereafter housed in concrete pens provided with
rvood shavings as bedding. The sheep were fed a daily ration of 300 g cubes (dry matter
88%: protein 18"/o- oll 2.5o/o. fibre 10% and ash 8% of dry matter) per head. Chopped hay
and drinking water were available od libitum.

Experimental design

The sheep were divided into three groups of four animals so that each group was represented
by an equal number of animals of the same breeC and sex. Also. the mean livei,veight for
each group was more or less equal. The animals of each group \vere further sub-divided into
tivo pairs. The two groups to be infected were selected at random and then designated as A
and B. One pair from group A r,vas infected with i50 and another rvith 350 metacercariae of
F. hepatica. Similarly, the first pair from group B was infected rvith 150 and the second pair
r.vith 350 metacercariae of E gigantica . Both pairs of sheep in group C constituted the
uninfected control. Experimental details of the study are presented in Table l.

Monitoring of the experiment

The animals were rveighed at rveekly intervals. A rveighing crush (Weigh-bridge, Leslie P.
Morris Ltd. Salop) rvas used to weigh the sheep.

Faecal samples rvere collected directly from the rectum and examined the same day for
helminth eggs. The blood samples for haematological studies r,vere taken from the jugular
vein into vacutainers containing disodium or dipotassium ethylenediamine tetra-acetic acid
(EDTA) as an anticoagulant and examined the same day. The blood samples for
biochemistry and serology were obtained from the jugular vein into plain vacutainers
(Becton. Dickinson & Co Ltd, U K) and allowed to clot in the incubator at 37oC for I hour,
tlren kept at 4-6C for I hour for the clot to retract. The serum was separated by
centrifugation at 2,500 g for 20 minutes, dispensed into I m1 aliquots and stored in labetled
Eppendorf tubes frozen al -20"C until required. All sarnpling lvas carried out at weekly
intervals betg,een 0830 and 0930 irours.
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Table 1. Experimental details of the study on pathogenicity of .E hepatica and ,E
gigantica infection in sheep

Group Sub-
group

Tag
No.

Breed Se

x
Body

weight
(ke)

Metacer-
cariae
given

(number)

lnfective dose
(metacercariae/

ke)
Indivi

dual
Mean

A

F.hepatica
infected

Ar
(lower
dose)

24 Suffolk
cross

F 44.5 150 3.4

3.2
28 Suffolk

CTOSS

M 54.0 150 2.8

Az
(higher
dose)

26 Black-
face

F 29.0 350 t2.6

1 1.3
30 Black-

face
M 35.5 350 9.9

B

F.gigantica
infected

Br
(lower
dose)

23 Suffolk
cross

F 450 150 J.J

J.L
27 Suffolk

cross

M 48.5 150 3.1

Bz
(higher
dose)

25 Black-
face

F 25.5 350 13.7

11.4
29 Black-

face
M 39.0 350 9.0

C

Uninfected

Cr
(controls)

zt Suffolk
cross

F 48.0 0 0.0

0.0
22 Suffolk

cross

M 53.0 0 0.0

Cz
(controls)

31 Black-
face

F 43.0 0 0.0

0.0
32 Black-

face
M 26.0 0 0.0

RESULTS

Clinical data

All 8 infected sheep were clinically normal untit 11WPI. Thereafter, sheep 23, 27 (given
150 E gigantica metacercariae) and 25 (given 350 .E gigantica metacercariae) had loss of
appetite, abdominal distension and showed signs of anaemia. The condition of these sheep

deteriorated progressively. Sheep 23 died 14 WPI whereas sheep 25 was slaughtered 15 WPI
while in extremis. A day before deattq both sheep were restless, unable to stand and had

dyspnoea and subnormal body temperature. Except for sheep 26 (given 350 E hepatica
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metacercariae) which had loss of appetite around l0 WPI, none of the remaining 4 infected
or anv uninfected sheep showed clinical signs during the experimental period.

Liveweight data

Depression in liveweight of all the sheep seen at 5 WPI was due to shearing them the day
before weighing. The infected sheep lost weight betrveen 8 a:rd 11 WPI and giew at a slorver
rate thereafter. However, the infected sheep gained weight over the expeiimental period,
although less than the uninfected controls, except for sheep 27 (given 150 R gigantica
metacercariae) which lost 2.5 kg.

Parasitological data

The prepatent period for the F. gigantica infections ranged from 90 to l0l days while that
for F. hepatica ranged from 68 to 84 days. Soon after patency, a peak in the faecal egg
counts (EPG) rvas observed in ,E hepatica infected sheep at l1 WPI. Thereafter, the EpG
values rose gradually until the end of the experiment. In general, the faecal egg counts lvere
higher in F. hepatica rnfected sheep than in the li gigantica infected ones.

The recovery of flukes from E gigantica infected sheep ranged from 9.7-55.3 o/o,the lowest
percentage being recovered from sheep 29 which had been given a higher infective dose of
350nretacercariae.TherecoveryofflukesfromE hepaticainfectedsheeprangedfrom5l.3-
70.6%.In sheep 23 and 25, more than 60Yo of the flukes were.ecovered from the liver
parenclryma. Some ectopic flukes from sheep 25; 4 from the peritoneai cavity, 3 from the
intestinal rvall and I from the lungs were also recovered. In sheep 27, whichwis slaughtered
at20% WPI, about 90% of the flukes were found in the bile ducts rvhile remaining i0% were
still in the liver parenchyma. All the flukes recovered from sheep 29 were adults and in the
bile ducts. All the F. hepatica were adults when recovered from ihe lirers of infected sheep
at 20% WPi. except for sheep 26 in which a few flukes were still migrating in the liver
parenchvma. No flukes were recovered from the livers of any uninfected controls.

Pathological data

Lesiotrs were rvidespread in sheep 23 and 25. The carcasses of these sheep were pale; the
peritoneal cavity contained large quantities of blood-stained fluid and ,.r.rul blood clots; the
small and large intestines were filled with blood and blood stained ingesta. The livers lvere
enlarged with prominent haemorrhagic tracts and with areas of fibrinous peritonitis on the
surface. The gall bh)Jders were enlarged and filled with clotted blood. Theliver of sheep 23
rvas paler in colour than that of sheep 25 and there was a large blood clot between the iiver
capsule and the parenchyma. The lungs of sheep 25 showed large areas of congestion, these
areas contained typical haemorrhagic tracts due to a migrating fluke which was found in the
subpleura and subpleural oedema rvas prominent.

The remaining infected sheep had typical lesions of chronic fasciolosis with enlarged livers
and bile ducts distended with flukes.
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I{aematological data

All the infected sheep shorved a drop in RBC counts after 8 WPI. in sheep 25, ttrre decline

became evident as early as 4 WPI. Packed cell volumes and haemogiobin concentrations of
these sheep also appeared to follorv similar pattem of decline. These deciines were more

pronounced in F. giganticc infected sheep, except for sheep 29 ivhich harboured the lorvest

number offlukes.

The MCV values indicated a macrocytic anaemia in all the infected sheep. MCH levels in the

infected sheep also appeared to rise. Holever, values for the MCHC showed no changes as a

result of either F. gigantica or F. hepatica infections.

There qas a leucoc-ltosis from the 2nd rveek after infection in most of the sheep. the most

pronounced being in sheep 25 u'ith a peak at 5 WPI. In sheep 29.the total WBC counts rvere

at their highest levels 12 weeks after infection.

The eosinophil counts rose by the 2nd week after infection and reached maximum let els

shortly after that, except in the case of sheep 26.28 and29 rvhere the highest peaks u'ere not

reached until 9, l0 and 12 WPI respectivel,v. Follos'ing the first peak there u'as a graduai but

irregular fall in values. except in sheep 29 where the eosinophil count fell verv rapidll'' during

the following 3 weeks.

Biochemical data

Tlre serum GLDH values for the uninfected controls (Nos 21.22-31 and 32) remained at a

uniformlv lolv level. but those of all the infected sheep shoived a rise rvhich commenced bv

2nd WPI. The marirnum level was reached 3-5 WPI, except in the case of sheep 24, 28 and

29 rvhere the highest peaks were not reached until 10. 9 and 12 WPI respectively. Sheep 27

and 28 shorved a srnaller rise than the other infected sheep. and this was follorved bv an

earlier fall to reach the level of the uninfected controls b-v 15 and 12 WPI respectively. Sheep

29 lrowever showed a sharp rise from 10 WPI reaching a highest level of 375.3 Ull at 12

WPI, but the level fell rapidly during the following 2 u'eeks.

Although a slight transient rise in senrm GGT ievels in the infected sheep rvere recorded

betrveen 3 and 5 WPI, this rvas not pronounced until 8-10 WPI in the sheep infected u'ith f,
hepatica or 1l-12 WPI in the sheep infected rvith E gigantica, except in the case of sheep 25

rvhere the rise rvas delayed until 14 WPI. The maximum levels of semm GGT in the E
hepatica infected sheep were reached at l0 WPI rvhile those in the F. gigantica infected

sheep were reached 12-13 WPI. Thereafter, the levels declined gradually and reached to

tlrose of uninfected controls by 15, 17 and 18 WPI in sheep 28, 27 and 26 respectively.

However, other sheep showed higher levels until the end of the experinient.

DISCUSSION

The conclusions that rnay be drarm from this experiment are severely limited by the

individual variation and the small numbers of experimental animals involved. There rvas a

clear evidence, however, that .E gigantica is more pathogenic than ,E hepatica in sheep. Two
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sheep, harbouring 80 (1.7 flukes/kg of initial liveweight) and i8l (7.0 flukes/kg) E
gigantica died due to subacute fasciolosis at 14 and 15 WPI respectively, while clinical
chronic fasciolosis developed in one sheep which had burden of 83 (1.7 flukes/kg) li
gigantica. On the other hand, F. hepatico infected sheep, even those with burdens of 203
(5.7 flukes/kg) and 247 t8.5 flukes/kg) flukes survived until the end of the experiment, and
onl1' one sheep which had a burden of 247 (8.5 flukes&g) flukes showed transient clinical
signs characterised by loss of appetite around l0 WPI.

These findings supported the views of Sogoyan (1956) and Ogunrinade (1984) that the
number of parasites required to present the same tlpe of fasciolosis slmdrome in the same
lrost species is lorver for E gigantica than .E hepotica. Sogoyan (1956) compared the
patlrogenicit-r'' of ^4 gigontica and.E hepatica in sheep and found that 10 sheep hirbouring
33 to 26-5 adult E gigantica died betweenTT and 88 days after infection. wherias infection
of 122 to 870 adult fl hepatica did not result in mortality in sheep for up to 156 days. In the
studv conducted by Ogunrinade (1984), 100 to 300 E gigantica caused fatalities from the
acute fasciolosis syndrome 11to 12 weeks after infection, while Pullan et ai. (1970) could
only produce acute fasciolosis in sheep with burdens in excess of 1,400 F. hepattca.
Likewise, Ross et al. (1967) found that 1,000 to 2,500 F. hepatico were needed to produce
acute fasciolosis in sheep. Ogunrinade (1984) suggested that the longer period of migration
of F. gigantica tn the liver together with its larger size probably accounts for the greater
patlrogenicitv of this species than of E hepatica in small ruminants.

At 12 W?I, there was no gain in the mean liveweight of F. gigantica infected sheep which
had rnean burdens of 94.5 flukes (2.3 flukes&g) while F. hepatica infected sheep wiih mean
burdens of I55.5 flukes (3.8 fluke&g) gained L I25 kg during the same period. At tt e end of
tlre experiment (20% WPI), two E gigantica infected surv'iving sheep which had a mean
burden of 58.5 flukes (1.3 flukeikg) gained only 1.500 kg of mean liverveight in comparison
to 3.750 and 7.275 kg gained by F. hepatica infected and urunfected controls respeitively,.
Thus. the resuits of the present study indicate that liveu,eight gain in infected sheep is more
severell'depressed bv F. gigantica than F. hepatica.It should be emphasised, hogever, that
tlre numbers of the sheep infected x'rth each Fasciola spp. were not large enough to draw a
firm conclusion on this point.
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THE ROLE AND IMPORTANCE OF EPIDEMIOLOGY IN NATIONAL
VETERINARY SERVICES

N. Honholdl and P Pathak2

ABSTRACT

With increasing pressures on veterinory sgyyi.rt both internally ancl externally,
it is more important than ever that relioble data be readily available on the
disease sihntion within Nepal and that deci,sions on the allocation of resources
be based on a reolistic analysis ol this

The fvst step is to collect dotcr, the second is to transfornt this into usefid ttsable
information and:tlxe-thlfr1tto ba,se decisions on the basis o.f this irtbrmatjon.
An epidemiolog, yni| has a vitsl role to plov in all of these steps b))
l. co-ordinating and encouragtng acafi'ate data collection at field level and

its transmission to a central leyel
2. Recording adn analysing the data
3. Commtmicating the results of this anobtsi,s to district, regional, nqtional and

international bodies
4. Interpreting the results for national outhorities and aclvising on diseae

control methods to be applied in the light o.f such information.

Data can be either passively or actively collected and each has its role within
the system. This paper will detail the role andfunctions of an epiclemiolog,t unit
in the light of current requirements of both nationctl and international
authorities.

WHAT IS EPIDEMIOLOGY?

Epidemiology is the study of disease in populations. It is an ancient art first practised by the Greeks
(Hippocrates) so far as we knorv. Epidemiologists arc specialists in their field but as importantly build
and maintain links rvith other institutions. Epidemiologists aim to look at The pattern of disease
in a population.

Importance of epidemiology

Epidemiology tries to look at the complete picture and to relate disease to the overall
population and its productivity. A disease which kills 10 animals is important to an
individual farmer, but is not necessarily important for the country unless if aflects many
other fanners in the same or different districts.

I Strengthening of Veterinary Services for Livestock Disease Control Project (SVSLDC),
Hariharbharvan
2 Rabies control section. Tripureshwor (current address: svsLDC, Hariharbhawan)
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How is epidemiology done?

However cornplicated epidemiology may be at tirnes, it is alw'ays basically about the five
questions and developing solutions to disease problems based on the ansrvers to these.

The five key questions are:

r Which animals (age, sex, breed, usage)?
o Horv many animals?
o Hou,badly af[ected i.e. how many sick, how many dead

. Where are they?

. Wren did the problem start and horv has it developed over time?

Additionally, epidemiology attempts to ansr,ver the following questions:

o What is the impact of a disease on production?
o What is the impact of a disease on human health?
o What are the most important diseases in these terms?
r Which diseases can be controlled effectively given the resources available?

WHAT SORT OF EPIDEMIOLOGY UNIT DOES THE STATE VETERINARY
SERVICE OF NEPAL NEED?

Epidemiology is a ke-v area for government veterinan sen'ices and the epiderniology section

has several roles. The Epidemiology Unit should act as a support to decision ntakers,

offering information and advice so that these senior veterinarians have the facts and time
required to consider all options and chose the most effective and appropriate. Its activities
should include

1) Routine collection and analysis of disease data

a) Passive surveillance
b) Active surveillance

2) Advice on importance and impact of diseases on animal health and production

3) Co-ordinate follor,v up and investigation of telephone I fax disease outbreak reports

4) Co-ordination ofresponse to acute disease outbreaks

5) Advice on the allocation of resources to maximum effect

6) Advice on formulation of disease regulations

7) Formulation and supervision of the implementation of disease control measures
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8) Design and co-ordination of special programs e.g. rinderpest sample survey

9) Advice on risk of disease importation and response to WTO related queries

Within the present structure of the DLS and AHD, al1 of this should be under the direct
control of the Chief of the Animal Health Division and must include close collaboration rvith
the Quarantine and Laboratory Sections of the AHD.

The level of responsibilrty and lines of communication make it clear that the head of the
CEU should be of equal status to the other section chiefs lvithin the AHD and report directly
to the chief of the AHD.

The CEU should be established at the vet complex in Tripureswor. Hor,vever, rvhen there are
suspected or actual outbreaks, it nlay not alwa-vs be practical for the response to come
directly from the CEU. The CEU should therefore be represented at a lower level of HMGN
structure. It is not possible or necessary to have an epidemiologist in each district. Therefore.
it is proposed that there should be an epidemiologist in each region based in a Regional
Epidemiology Unit (RE[I)

The regional epidemiologists would be responsible for quality checking monthly reports
received from districts and chasing up any reports not received. In the future, they cold be
responsible for the running of the VAHS in each region as rvell. It is hoped that eventuallr,
for both sets of data the regional office could enter the data themselves and then send it to the
CEU as an e-mail attachment which could then be imported straight into the appropriate
database. Horvever, this is too ambitious initialll'. The regional offrce rvould- also be
responsible for initial response to reports of disease outbreaks, informing the CEU of the
same, and co-ordinating any control measures at regional level.

For active sun'eillance and manv other tasks. the CEU should co-ordinate closel-v rvith the
central laboratory services and in the regions u'ith the regional lab services. For this pllrpose
it might seem best to locate the regional units in the regional labs. Whilst this has a l11easure
of convenience, a stronger case can be made for locating them in the Regional Directorates
so that hey have rapid access to the RD in case of disease outbreak reports, enabling rapid
mobilisation of human and physical resources.

OUTPUTS FROM EPIDEMIOLOGY SECTION

An essential function of any epidemiology unit is to communicate information both uprvards
to higher level officers and downrvards to those responsible for collecting the raw data which
the CEU uses. This downrvard communication is important for several reaSons. Most
importantly, it gives a reason for collecting the data if those doing so benefit directly and
tangibly from it. Secondly, by communicating the failures of some districts as ivell as the
successes of others it can act as an active spur to better compliance. It is proposed that all
routine and some special reports should be sent to each district as rvell as to DLS and
regional authorities.
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Over the last year, quarterly ald aruruai reports have been produced as described beiorv.

These formats have gradually become fixed and their production can now be n'nde semi-

autontatic.

1) National Annual report
These are alreadl,being produced and the format is concise and clear although lacking in

details. There are also clear problems of data quality and data checking. These reports

should be sent to each district and regionai office as rvell as used at the central ievel

2) National Quarterly RePorts

These are produced shorving disease by ecozone rvithin region i.e. splitting the country

ilto 15 areas (3 ecozorles for each of 5 regions). This is sufficiently detailed and rnakes

epidemiological sense.

3) Quarterly Regional Reports
For each region. a quarterll,' report shorving disease occulrence by district is being

produced.

4) District level reports: Annr.tal

It is proposed that each district should receive a report on its orvn disease siilration every

-Year

5) OIE rnonthl-v. quarterly and annual reports

The quarterll, report is for List A and List B diseases (see appendix for fu1l list and

codes) a1d the annual report covers these and also List C diseases (see appendix for full
list and codes). There are standard formats and these should be built into the national

disease monitoring database. The Epidemiology Unit is currenth'producing these reports

when requests are received from the OIE.

6) Special reports
At the request of the AHD. The routine reports rvill indicate rvhich are the commonest

diseases and give some idea of their overali impact in terms of mortali['. Where a

particular disease is of great importance. a specral report on this disease could be

compiled.

7) Reports on Active Surveillance activities
During the lifetirne of the SVSLDC project, surveillance of village animal health is to be

carried out. This should expand to include 15 sites (3 per region, one in each broad agro-

ecological zone).
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Stripping sample is defined as the fraction of the quarter milk collected when the milking is
cornpleted.

The purpose of this study was to examine the feasibility of the use of foremilk and stripping
san-rples for the diagnosis of subclinical mastitis in a buffalo population, and determine the
reiationship betrveen lactose content, cultural examination, and viable and/or differential cell
counts of foremilk and stripping samples in the diagnosis of subclinical mastitis in a buffalo
population.

MATERIALS AND METHODS

Study population

Fifty apparently healthy lactating buffalo stationed at the Buffalo Research Centre, Hisar -
India were included in this study. To our knowledge these buffaloes represent the average

rvater buffalo population in most of the Indian subcontinent. Approximately 10 ml each of
foremilk and stripping samples rvere collected aseptically from each quarter following the
USA, National Mastitis Council (NMC) procedures. Information related to animal
identification, previous date of calving, and date of collection of milk samples rvas recorded

for each individual animal. A total of 200 quarters were included in this study population.

Test procedures and criteria

Somatic cell count (SCC) rvas perforrned as described b1, Schalm et. al. (1971) by using
Nervmans Lampert stain instead of Broadhurst-Paley stain. Culturing for bacterial species

rvas by following procedures recommended by NI\4C (1987). Aseptically collected milk
samples rvere streaked on nutrient agar, MacConkel, lactose agar. and 5% bovine blood agar
plates. The plates rvere incubated at 370C for 2,1-.{8 hrs. The cultures were purified and
identified on the basis of Gram's reaction. morphology and colony characteristics.
Sto.phylococczzs species ivere identified on the basis of rabbit plasma coagulase test.

Streptococcas species were identified biochemically on the basis of fermentation of raffinose
and inulin, hydrolysis of esculin and sodium hippurate, reduction of 0.1o/" methl'lene blue
milk and CAN,IP reaction (N1cDonald and McDonald, 1975).

A subclinical rnastitic quarter was defined as a quarter having SSC > 500.000/ml and rvas

culture positive. However, latent infection in the quarter samples rvas indicated by normal
SSC and a positive bacteriological test.

Viable cell count (VCC) was performed on each fraction of quarter milk samples. The Jain
and Jasper procedure (1967) was followed for its determination. The samples were prepared
following the above reference. Trypan blue stain was used in enumeration of viable cells in
rnilk. Unstained and stained cells were counted in four comers primary squares of the
hemocytometer and the percentage of both unstained and stained cells were calculated.
Viable cells appeared as colorless, refractile, and round objects containing nuclei. The dead

cells rvere stained blue.
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Differentiai ce1l count (DCC) uas performed by using the technique described by Schalm et.
atr. (1971). Freparation of rnilk film rvas employed fbllowing the above reference. Giemsa's
stain (Merck) rvas used in counting the DCC in both foremilk and stripping milk sarnples.

Lactose estimation q'as calculated using the method described by Feitosa Teles et. al. (197g)
A standard curye was prepared by plotting the graph against the optical density and mg
lactose per ml" Then gram of lactose per 100 ml of the milk samples ivas estirnatej from the
standard curve.

Califomia mastitis test (CMT) rvas performed as a diagnostic test on each fraction of quarter
inilk samples. The Pandit and Mehta (1969) procedure rvas followed in the perfonnance of
this test. The reagent was prepared locall.v follorving the abor.e reference. The reactiol rvas
ciassit-red as negative, trace, 1, 2 and3 as strong positive.

Statistical p rocedures

The student test and one-way analysis of variances were calculated to detect statrstical
differences among the means of trvo groups or more than two qrollps respectively,. persion
bivariate correlation rvas calculated to determrne the quantitativJ linear relationship bet*,een
lactose content and the blood celi types.

RESULT AI{D DISCUSSION

Of the 50 apparently healthy buffaloes examined. 7.i percent r,vere culturallr' positive. 32
percent had SCC > 500,000/m1, 22 percent had sr.rbclinicai mastitis and 52 percent rvere
having latent infection (Table l). Infection rate in our stud.r' s,as higher than thai reported by
Mishra (1976) On a quarter basis 26 percent, 32 percent and i5 peicent of the quarters were
culturallv positive in foremilk, in stripping samples and both fractions iespectiyell,.
Hon'ever. onir' 12. 13 and 9 percent of the quarters had SCC > 500,000/rnl rvith foremili<,
stripping samples and both the fractions respectively. Our findings from foremilk sarnples
are rll agreement u'ith results reported bl.Kalorrer et. al. (19g3).

Table 1. Prevalence of subclinical/latent mastitis as detected bv CMT, SCC and cultural
eraminatiou.

Parameters Animals
tested
(n=50)

Qr,rarters tested
(1=200)

Foremilk
and stripins

Forernilk Strippins
CMT positive T2 Q4\ 19 (9) 17 (8) It (5)
SCC positive t6 $2\ 2s (12) 27 (13) 1e (e)
Cultural positive 37 (7 4) s2 (26\ 64 (32) 31 (15)
SCC positive and cultural positive LL(22) 15 (7) 13 (5) 10 (5)
SCC negative and cultural positive 26 (s2) 37 (18) 5 i (25) 20 (10)

CMT = California Mastitis Test, SCC = Sornatic Cell Count
Figures rvithin parentheses inclicate flre approximate percentages out of the total sarnples.

65



A.ts. Gnnnn, C.D. Gnnnn & h4. Dm

On the basis of the International Dairy Federation Criteria 7.50 anci 6.50 percent of the

quarters with foremilk and stripping samples respectively were dia-rnosed as subclinical

mastitis (Table 1). However, tratent infection rvas observed in 18.50 and 25.50 percent of the

quarters examined rvith foremilk and stripping samples respectivell'. Onlv 5 and.10 percent

of tn. quarter milk samples were positive for both subclinical and latent mastitis infection

with foremilk and stripping samplei respectively. Schalm and Lasmanis (1968) observed that

mammary qlrafiers in co*i rvitii advanced mastitis were positive in all the fractions. lr{ilder

mastitis wai detected to a much greater erlent with stripping samples than with fomilk
samples. O1 the basis of a single test, a n'iaximum number of buffaloes was found posrtive

by culturat examinarion (74 percent) followed by SCC (32 percent) and CMT (24 percent).

The mean SCC on foremilk and stripping milk samples of normal and subclinical mastitic

quarters are presented in Table 2. In normal milk, SCC lvas higher in stripping (1'12 x

iO.lmf) thal in foremilk (0.096 x 1054n1) with a significant difference (P<0.01). In

subclinical mastitic milk, SiC was found higiler in stripping samples (3.25 x 106/ml) than in

foreniik (2.30 x 106/ml). Hoyever, the differences were not statistical significant (P>0 05).

There rvas a statistically significant difference in the SCC of normal and mastitic fractionate

milk (p<0.0i). Similar observations in cows were reported by Paape and Tucker (1966) and

Schalm and Lasmanis (1968). Variation in the cell numbers in different fractions of milk

could possibly be due to the fact that polymorphonuclear (PMN) leucocytes and sloughed

epithelial cells are retarned rn the alveoli as pressure from accumulation of milk increases'

iyh., milk is removed. the pressure falls and ceils are released into the stripping samples.

Table 2. Mean + S.D. of somatic ceil count (SCC) and viable cell count (VCC) on

foremiik and stripping of normal and subclinicl mastitic quarter.

Milk
fraction

Normal milk Mastitic milk*

Quarters SCC
(106/m1)

VCC
(101m1)

Quarters SCC
(106/mD

VCC
{109m1)

Foremilk 138 0.096+0.06" 0.14+0.04" 15 2030+1.95b 0.45+0.21

Strippins t22 1012+0.07' 0.08*0.03" 13 3025+2.05" 0.43*17

S.D. = Standard deviation.
* Mastitic milk is defined as a milk sample containing somatic cell count 500,000/ml and a bacterial

culture positive.
Values with different superscripts within each class (VCC or SCC) were significantly different

e<0.01) in t-test.

Staphylococcas species lvere found to be the most prevalent organisms aocounting for 41.5

p.r".rt in the foiemilk and 61.38 percent in stripping samples (Table 3) of the total 120

isolates. Streptococci.rs species werethe second most prevalent species rvith 24.52_and 41.5

percent respectively. Similar results were reported by Kalorel'et. al. (1983) and Yas et. al.

ifqa:) in only foremilk samples. Staphylococcus epidermldes rvas the most prevalent

whereas stapiylococru, ,urui, was ditected in a lesser degree from both foremilk and

stripping samples. Our findings from the foremilk samples agreed n'ith reported results by

nuf*un et. aj. (tgg:). How&er, Kalorey et. al. (1983) reported a high infection rate of
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Staph. oureus (45.60 percent) as compared to Staph. epidermidis (31.70 percent). Among
tlre Streptococctrs species isolated from both the foremilk and stripping samples,
Streptococcu,g bovis was most prevalent, Strep. dysagalactiae was second, and unclassified
streptococci accounted for the least number of isolates. Kalra (1967) found a higher
incidence of Strep. dysagalactiae in the infected quarters of buffalo.

Table 3. Relative frequency of different types of microorganisms in 120 isolates from
n 16 apparently healthy quarters.

Microorganisms No. of isolates Foremilk and
stripoinsForemilk Striooins

Staph. epidermidis e (17j 7 (10) 4 (3)
Staph. aureus 13(24) 27 (sr) 4G\
Micrococci 10 (1e) 6 (11) 2 (2)

Streo. dvssalactiae 4(7) 3 (6) 3Q\
Strep. bovis e (16) L7 G2\ 20\
Unclassified
Streptococci

2(4)

Otlrers: E. coli.
diphteroids etc.

8(i5) s (e) 2 (2)

Total 53 67 l7

Figures within parentheses indicate the approxiulate percentages out of fte total isolates for eaclr
column.

The numbers of VCC in both foremilk and stripping samples were not significantly different
(Table 2). However. VCC was found significTntly higher (P<0.01) in mastitic miik than the
normal milk in both the fractions. Similar findings in cox's r,vere reported by Jain and Jasper
(1967). The higher percentage of viable cells in milk froni an infected quarter mav reflect an
inflammarory response to counteract in-vivo bacterial multiplication. There was a positive
correlation betrveen total ceil count and bacteriai counts in both &actions of the milk. An
r:0.85 rvas calculated betu,een foremilk and total cell count and r:0.40 was calculated
betlveen stripping san'rples and total cell count.

In normal milk, epithelial cells both in foremilk (48 percent) and stripping samples (47
percent) rvere predominant. L1'mphocytes, neutrophils and monocytes were also seen (Table
.l) Epithelial cells are present in normal milk as a result of the normal breakdorvn and repair
but it increases in late lactation as a consequence of injury due to mastitis. Elevated epithelial
cell count in col's milk cannot be considered to be pathognomic for subclinical mastitis as
suggested by Tolle et. al. (1968). In our study, neutrophils rvere found in approximatel,v 20
percent of both fractions of normal milk. However, Reiter (1978) reported that milk from
healthy udders of cows contained less than 8 percent neutrophils.

Among the subclinical mastitic milk, neutrophils were predominant both in foremilk samples
(67 percent) and stripping samples (76 percent) followed by lymphocl'tes, epithelial cells and
monocltes. Neutrophil count was significantly (P< 0 01) higher in mastitic than in normal
milk of both fractions. This is in agreement with the earlier observations of Badran (1987) in
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cow's milk. The number of neutrophils observed was relatively low in foremilk than in
stnpping samples. The relatively low number of neutrophils in the foremilk may probably be
due to the pressures within the filled udder that prevents epithelial damage resulting from
mechanical stress such as intracellular biosynthesis of fat as suggested by Feldman (1961).
Schalm et. al. (1971) pointed out that neutrophils were first to appear in ttre cow's milk in
significant numbers at the beginning of the mastitic process even ttrough there may not be a
significant elevation in total cell count. They also suggested that epithelial cells might be
shed in large numbers in mastitis but their relative proportions still remains low due to an
overwhelming number of neutrophils inf,rltrating from the blood.

Table 4. Mean + S.D. of differential cell counts and lactose content on fraction
normal and subclinical mastitic milk.

All the vlues in a row r'vitir a different superscript were sigruficantly (P<0.01) different using the one

rvay analysis of variance.

The DCC on normal foremilk and stripping samples were not significantly different
(P>0 05). Holever, the differences were found srgnificant (P<0.01) betrveen normal and
rnastitic milk in both fractions.

Lactose content of normal foremilk $.25 grn/100 ml.) was higher than that of stripping
samples (4.18 gn/100 ml.) (Table 4). Most likely it may be due to the high fat content of
stripping samples (Schalm et al. 1971). In mastitic cow's miik lactose content x'as found
significantly decreased, possibly because of synthesis reduction (Schultz et al. 1978).

Samples which rvere culturally positive were found to have a lorver lactose content than the

culturally negative samples. In our study, lactose content rvas significantly lorver in CMT
positive samples. As the CMT reaction increased the lactose content got lorver. This finding
supports the earlier observation of Sabbag et al. (1981) in coi,v's miik.

A negative correlation (r= #0.37) was observed between lactose content and the total cell
count. Singh and Singh (1980) reported that lactose content was inversely related to the cell
count in buffalo milk. Neutrophil and VCC were negatively correlated rvith lactose content,

r= #0.40 and #0.39, respectively. However, epithelial cell count rvas positively correlated
with lactose content of r:0.43. These findings are contrary to the findings of Hassan et al.
(1984). They reported that both neutrophil and epithelial cell counts were negatively
correlated with the lactose content.

Parameters Normal milk Mastitic milk
Foremilk Strippine Foremilk Striooins

Sample size 138 t22 15 13

Neutrophils 20.98*17.08" 19.59+15.07 67 33+23.44^ 76.38+9.30 "

Lvmohocltes 29.28+IL.L2' 32.59*16.28' 20.40+1t.20b 16.69+5.57b
Eoithelial cells 48.42+15.82^ 46.85+17.84 " 10.80*13.68 " 5053*5.58'
Monocl.tes 1.62+0.75^ L.72*0.77 " 2.10+1.37" 1.50+0.64 "

Lactose content (g/100 ml) 1.25+0.39' 4.18+0.39 " 3.62+0.51 3.31+0.48
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In conciusion, it is imperative to make an early diagnosis of subclinical cases ivitli reiiable
and practical tests to achieve a successfui mastitii control program. trn the diagnosis of
subclinicai mastitis, th type and time of sarnpling play an important role in the rexiability ald
validity of a diagnostic test. The choice between foremilk or stnpping samples for an early
diagnosis of mastitis in buftaloes is an important issue specificaliy li deveioplng countries
u'here solrrces are limited. Our study has indicated thai stripping samples ietJcted more
subclinical cases than foremilk samples. In addition. the stud,v suggested that VCC, DCC,
and lactose content were more reliable in detecting subclinical 

"as.. 
thun the use of SCC.
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REPORT ON AN OUTBREAK OF PPR IN GOATS AT ARS, BANDIPUR

V.C. Jhal. U.M. Singh,. S.Hokonoharal and G.p. Khakurel2

ABSTRACT

During Attgtrst 1998, an outbreak o/'a clisease in goats was reportecl ot
Agricultural Research ,station (Ar?,\), Bandipur oJ-Tanahu district. A detaited
irn:esllgolion of the outhreak v,as carried out immediotely and pcnhological
sarnples were collected for the laboratory investigation. Loboitory
rnvestigation u'ds carried otrt at Animql Health llesearch Division ancl Ceniral
L'eterinan, Laboratoryt, Tripw.eshu,or, Kathtttancltr. For ftrther laboratoryt
conlirmation the pathological samples v,ere sent to the in,stinie o1, Animil
Hecrlrh 0AII), Pirbright, UK. The overall morbiclity ancl mortctlity mtes were
4604 and 330% respectiveht. fJls restits af the cliniccrtfinclings oncl post_ntortem
excmination were suggestive oJ'Peste Dec Petits Ruminants (PPR). Laboratory
findings also confirnted the di.cea.ge to be ppR. serum samples fi.om affectecl
gools')r€re tested positive Jbr PPR anttbctciies b),monoclonsl antiboiltt basecl
cotnpettri\:e ELLSA.for PPR both at the Central Ititerinant Hospital. Xiin*onig
cmd crt LLH. Pirbright. PPR ,-irus .speci.fic poll,ntercrse chain reaction te,st
condtictacl at IAFI, Pirbright on the plettrcil ltLicl crncl hmg .sctmples were .fotmcl
po,siti,-e for PPR viru.s.

INTRODUCTION

Peste des petits runlnants (PPR) is a highly contagious, sl.stemic disease of goats and sheep
ven' similar to nnderpest and caused by a closelv related 1iorbilivirus. After an i,cubation
period of 5 to 6 davs. clinical signs develop u,hich inciucle fever. anorexia, necrotic enteritis,
gingivitis. diarrhoea and respiratory signs inciudrng pneumonia. The course of the disease
ma1'be peracule. acute or chronic. Horvever" the virus does not persist in recovered animals.
The first oiltbreak of PPR in Nepal n,as reported from Dhamrsha, Bara, parsa, Raltahat and
Sarlahi distncts of central region of Nepai (jha et al.. 1995). The morbidity a,d mortality
rates recorded in the first outbreak rr.as 82 6% and 33.8% respectivelv. The prese.t report
deals urth alr outbrcak of PPR in goats at Agrrcultural Researcl Station (ARSi, Bandipur of
Tanahun district of Nepal

N{ATERIALS AND N,{ETHODS

Dtrring August 1998 an outbreak of a disecse in goats rvas reported from Agricultrrral
Research Station (ARS), Bandipur of Tanahu district. Investigation was done immediately
after receiving the reports of the outbreak. Dunng the investigation clinical examination of
the affected goats u'as carried out thoroughl1,. Furthermore. tr,velve dead goats rvere post-

1 Anirnal Health Research Division. Tripuresltrvor, Kathrnandu
2 Agricultrual Research Station (Goat), Bandipur. Tanahun
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mortemed. Epidemiological data such as total population of goats at the affected farrn,

number of goats affected, recovered and dead at the farm was recorded. Blood, serum

samples and nasopharyngeal swabs from the sick goats r.vere collected. Similarly, lymph

nodes, lungs, spleen and other affected organs were collected from the autopsied goats and

brought to the laboratory on ice. The collected pathological samples were subjected for
haematological and bacteriological examinations at Animal Health Research Division.
Tripureswor and for serological laboratory investigation at Central Vetennary I-atoratory,

Tripureswor, Kathmandu. For further laboratory confirmation the pathlogical samples were

sent to the IAH, Pirbright, UK.

RESULTS

Epidemiolo gical fi ndings

The outbreak occurred among goats maintained at upper farm of ARS, Bandipur. The

population at risk was 219. The goat population at risk consisted of Khari, crossbreds of Kari
with Jamnapari (Khapari) and Sinhal breeds of goats. The number of affected goats rvere 101

which included 67 adults and44 kids (below 3 months of age). The total goats dead rvere 72.

of rvhich 42 were kids and 30 were adults. The overall morbiditv and mo(ality rates \\'ere

therefore 46Yo and 3 3 %o, respectively.

Clinical findings

The affected goats had pyrexia (1040-1060F), though a few severel-v affected had subnormal

temperature (980- 1000F). Most of the affected goats had dl,spnoea. increased heart rate (120-

148) and respiration (30-40/minute) rate. The major clinical signs were mucopurulent

occulonasal discharge rvith crust formation, conjunctivitis and some females had erosions

around r.ulva. The affected goats had pneun'ionic sound on auscultation.

General debility, depression, anaernia, dianhoea with soiled back, deh,vdration, recumbenc,v

for 3-4 days followed by death were observed. Most of the sick goats had crusty lesions in

the mouth cavity and some goats had gingivitis. A few goats also had erosions on soft palate.

Post-mortem findings

Erosions and stomatitis rvere observed in mouth cavity. White cheesy material deposits were

found on the surface and base of the tongue. Abomasum had inflammation together rvith

congestion and haemorrhages along the mucosal folds. General congestion and hyperemia of
small intestine was observed. Mesenteric blood vessels were congested. Small intestine did

not reveal any parasites macroscopically, however 3 dead goats revealed tapeworm parasitic

cysts. All dead goats revealed almost normal liver rvith distended gall bladder.

AII cases had pneumonia and accumulation of frothy fluid in trachea. In severe cases, lungs

were highly congested. Cut surface of the lungs revealed frothy fluid. Bronchial lymph nodes

were srvollen. In one dead goat there was serous fluid in the thoracic cavity. Pneumonic

lesions were seen both in anterior and posterior lobes in kids. In adult goats, pneumonic

lesions were seen in anterior lobe and at the brim of tho posterior lobe r,vith emphysema otl
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dorsal part. Some of the lungs were fully consolidated with dark red colour and others were
partially consolidated with mottled haemorrhage. No any significant changes were observed
in heart, kidney and joints.

Laboratory findings

B acteriologicol exami n a tio n

The lungs and nasal swabs were subjected for bacterial isolation on the media such as blood
agar, Mac-Conkey agar, heart infusion agar and DHL agar. The lungs and tracheal fluid
samples collected in mycoplasma broth were further subcultured and subjected to laboratory
investigation for Mycoplasma. Pasteurella spp., Staphylococcus spp. and Mycoplasmq spp.
rvere the major isolates identified by bacteriological examination of the culture.

Faecal Examination

The results of this examination revealed that 78o/o of 14 faecal samples were positive for
Strongtle spp.,28Yo positive for Trichuris spp., and 2l%o were positive for Eimeria spp. of
parasites.

S erological aco mination

Twenty one serum samples collected from the affected goats were subjected to competitive
ELISA for PPR and rinderpest antibody detection. Of them, 18 were positive for PPR
antibodies. Of these 21 goats, 15 had been vaccinated lvith tissue culture rinderpest vaccine
in the past. only 11 of 15 vaccinated goats had antibody against rinderpest.

H aemat o lo gica I exami n ation

A total of 12 blood samples and blood smears collected from the affected goats were
subjected for haematological studies. In general, sick goats had leucopenia, neutrophilia,
lymphopenia, anaemia and decreased PCV.

DISCUSSION

The epidemiological pattern of the disease, clinical signs and symptoms, post-mortem
lesions and laboratory investigation results revealed that the primary cause of the disease
outbreak was due to PPR infection. The haematological pictures were indicative of viral
infection. Similarly, the presence of antibody to PPR in the sick goats sera revealed that there
was exposure of goats to the PPR virus. Although the majority of the goats was already
vaccinated against rinderpest and rindelpest antibodies were expected in these animals, only
11 of 15 vaccinated goats had antibodies against rinderpest. The analysis of optical density
obtained from the competitive ELISA tests indicated that these animals had low antibody
titre against rinderpest but a high antibody titre against PPR. Serum samples from non
vaccinated goats had no detectable antibodies against rinderpest but 5 of 6 sera had high
antibody titre against PPR. Serum from four rinderpest vaccinated animals were negative for
rinderpest antibodies but positive for PPR antibodies. Why all vaccinated animals did not
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seroconvert is not known. Poor efficacy of the vaccine or mistakes in the vaccination

techniques might have contributed for this apparent failure of vaccination. Though

antibodies against rinderpest is generally considered to protect animals against PPR infection

(Anderson, lersonal communication), goats with moderate levels of rinderpest antibodies

ivere not fuily protected against PPR infection. The laboratory results obtained from IAH.

UK revealed it ut rl.t goati rvere PPR sero-positive and harboured PPR viruses as suggested

by positive PCR test specific for PPR virus. These findings further supported the disease to

UL ppn. The bacteriai examination results indicated that there rvas also involvement of
bacteria of Pashrella and Mycoplasma species. These pathogens might be secondary

because they plav a great role to aggravatethe condition in a disease like PPR.

After the confirmation of the outbreak, sick animals were treated with antibiotics, vitamins

and electroll,tes. Unexposed healthy animals of the farm were ring vaccinated with specific

cell culture PPR vaccine. By these measures, the outbreak rvas controlled'

CONCLUSION AND RECOMMENDATION FOR CONTROL

The disease outbreak in goats at ARS, Bandipur was due to PPR. The foilorving

recommendations rvere made on the basis of experience gained through this investigation

. Supportive therapy' such as antibiotics, vitamins, electrolltes etc. should be given to all

ttre slct< goats irnmediately. This will certainly help in reduction of the mortality.

r All the non-vaccinated goats should be vaccinated preferably with PPR vaccine two

weeks before introducing them in the nerv farm'
. Strict quarantine measures like isolation of sick goats, proper disposal of fomites,

training the technical staff for disease prevention and disinfection of the premises should

be adopted.
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HEIFER PROJECT INTERNATIONAL - IN ASIA AND AROUND T}IE WORLD

R.K. Pelantl, M.N. Lohani2 and C. Wing3

ABSTRACT

Herfer Project Internationar, Inc. (HpI) is a S1-year-old voluntary, non_
governmental organisation (NGo). It was established os a way for iommon
citizens to provide food-producing animals to those sulfering in dffirent parts
of the world as a result of wars, notural disasters, or'irnr-prrrent poverty. It
has grown from an organisation that simply shipped live animals'and frozen
semen to dozens of countries, including Nepal, to one that is involved iaay in
ltolistic development in over 40 countries. HPI has eight country ofices in )sia- Nepal, china, cambodia, India, Indonesia, vieinqm, Thailind, and the
Philippines. worldwide, there are over 25 country ffices/programs. Around
the globe, HPI uses animals as diverse as alpacai, gpinro pigi, rabbits, water
btrffalo and camels. In Nepar, HpI is curiently rinning projects with w-ater
btffilo' goats, pigs and rabbits. But ourfocus ii not o" tlri animals; our.focurs
is on critical issttes such as helping to build local capacity to carry out income
ond food-genercrting programs that continue after- Hpi fimding has ceased.
This paper will provide a brief overview of HpI aro,und tie world, and
experience within the kingdom of Nepal.

BACKGROUI{D

Heifer Project International, Inc. (HPI) rvas formed in 1944 when a farmer and minister from
the Midrvestern United States retumed from serving in Spain during their civil war. His
name was Dan West, and he rvorked sen'ing food and milk to children and adults who lost
their homes during the unrest. He eventualll, thought that just handing out milk was not
enough to help these people get on their feet again. He feli they needJd a hand up, not a
handout. So, after returning to Indiana in the USA, he convinced some of his friends and
neighbours to donate dairy heifers, so the people could not only have milk, but have live
animals from rvhich to get more milk, offspring, income and manure. The idea seemed to
explode like it rvas shot from a cannon! soon, HpI rvas shipping cattle, pigs, goats, sheep,
honevbees and the like to countries in Asia, such as China'in tq47, Souih ko..u in the
1950s, and Nepal in the 1950s and 1960s. Shipments were made io post-war Holland,
Greece, France, Italy, and even Russia. Later, prograrns were started in Africa, and Central
and South American countries as well. Finally. at present, we are working in over 40
countries, but have provided some type ofassistance to over I i5 countries since 1944.

t rPt fuialSouth pacific program
2HPI Nepal GPO Box 6043, Kathmandu, Nepal
3IPI Nepal Program. GpO Box 6043, Kathmanfu,fenaf
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The size of the staff and operations grew along with the number of shipments and financiai

support to projects -ound the rvorld. Our international headquarters is located in Little

no"t. Arturrsas, and houses over 70 flill time staff. We rely on thousands of volunteers who

generousl.v give their time and mone-v to support our plograms for those living in poverty

iround th6 ivorld. Most of our volunteers live in the US, but we have many in China, the

Philippines and are even getting started here in Nepal'

Although rvhen reading our name, or thinking of olr organisation, the word "heifer" 
-comes

directly-to mind, we uri t*ly, first and foremost, about people' We are about people having

a chance to use their potential. About people getting the dignity they deserve, the food they

should have a right to. We are about compassion for an ever-changing rvorld that needs to

remember thoselvho cannot help themselves, or rvho have not yet been shown the way to

improve their lot in life.

HPI STRATEGY

Heifer project International never works alone. In each and every country, rvith Nepal being

an excellent example of rvhat can r,vork and rvhy, rve have strong partnerships w'ith

governmental and private institutions and agencies' We work hard on building these

ielationships - building bridges - so that we can learn from each other, build on each others'

contributions, a1d focJs on getting the job done. Bl' rvorking tvith others, we can extend our

scope to inclgde educationl skilli training, banking, safe drinking water, irrigation, roads,

bridges, and so much more. In Nepal, *. ut just beginning to form partnerships rvith

orga:nizations both large and small, local and intemational, generous with time, energy,

ftinds, or other resources.

RATIONALE

One can sit alone in a room and ponder all the troubles of our ailing world. Just counting the

rvars that are currently being fouglrt around the rvorld today is enough reasox to get

discouraged. Not to mention dir.ur., poverty, hunger, illiteracy, discrimination, and the like'

Many oithese problems go unmentioned, their stories not making the headlines of the papers

or thl top of *rL fV ,.*r. It takes special people to look at.such a large challenge as hunger

and poverty. It takes people lvho hive "service" in their mind, and in their actions. People

rvith real vision for a better planet, real leaders.

We believe that the veterinary profession is providing and will continue to provide

leadership in creating ideas for sustainable development. Nowhere else are there

professionals who trave tfre joint training in nutrition, metabolic systems, and comparative

anatomy and physiology. Veterinarians are uniquely trained to think in "systems", uniquely

trained to look at the epidemiology of zoonotic diseases.

Heifer Project International has long relied on qualified veterinarians, and so-called

"paravets" l, ,o-a places where graduate veterinarians don't exist, to use their knorvledge

and skills in improving the quality:of life for people around the world. Not just animals, but

people too.
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Currently, Heifer Project International has projects in over 40 countries throughout the
world. In Asia, HPI is rvorking in China, Vietnam, Philippines, Thailand, lndonesia,
Combodia, Laos, India, Sri Lanka, Bangladesh, Afganisthan and Nepal.

HEIFER PROJECT INTERNATIONAL IN NEPAL

Heifer Project International began its assistance program in Nepal during 1950s. It supplied
Jersey and Brorvn Swiss cattle, Hanipshire pigs, and Dorset Horn, Romney and Rambouillet
and Corriedale sheep in 1957-58 to the Government Livestock Farm at Singh Durbar.
Likewise- it supplied Hariyana cattle to Tarahara Farm in 1966-67 . There was no continuity
of these HPI assistance until 1990s. At present, HPI has a country office in Nepal located at
the folloii'ing address:

Heifer Project Intl. Nepal
Anur Tole. Satdobato, Lalitpur-15
GPO Box 6043, Kathmandu
Tel.532554 Fax.542873
Email : hpinepal@rmos. com. np

PASSING ON THE GIFT

Giving life to another, giving hope for a better future. The Heifer is a sl,rnbol of life. A
)/oul1g female cow, a giver of life, a giver of milk, a swbol of motherhood, care, and love.
In the same way, Heifer Project hopes to bring people to a new life. But HPI, as stated
earlier, is not about anirnals. It is not about heifers, water buffaloes, goats, or rabbits. HPI is
about helping those in need to learn to help themselves. It is about realising our own
phvsical and spirrtual rvealth, and sharing it with those less fortunate. It is about helping
people uplift themselves from poverty, by providing education and encouragement, because
each man, worlan, or child is the responsibility of his brother, and we are all brothers.

Each time rve help our fellorv man, we perform a selfless act. We help him regardless of
race, regardless of religion, regardless of caste. A person who has food must share with one
rvho is starving. A person who has knor.vledge must teach those who do not. This is rvhat
our higher power asks of us - to pass on the gift - to acknowledge and accept the gifts given
to us and sirare them rvith others.

HPI encourages leaming. Through HFI projects, people learn about themselves and their
abilities. They ieam to develop skills and share them with others. When people join
together to rvork as a group, they accomplish so much more than individually. From a small
famil.v to a large community, in giving, each person gains, and the group thrives on the
power of its orvn energy. They become unified and strong, an unstoppable force, filled with
the courage to change and improve their lives.

HPI/NEPAL EXPERIENCE

In Gitanagar, Chitwan, a women's federation has been formed by over three hundred women
who want to improve their communities. It began six years ago, when a small group of
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women joined to find a community project that would help them earn money, gain respect
from the men, and occupy their time by leaming a useful skill. Their initial vision was to
buy goats, then eam income by selling its offspring at the local market in Narayangarh.
They approached a local bank for loan based on a group guarantee, but the bank denied
them. Luckily, FIPI gave the group 25 goats, eaoh wittr twin kids in 1993. When the goats
gave birth, they passed on the first offspring to other needy women, including the skills
learned. The women began to gain confidence. They pooled their savings into a fund and
began to finance small micro-credit projects. Women who never believed that they could
have power over their lives now earn income, improve their homes, and rally against
drinking and gambling in their communities. Their example is an inspiration and
encouragement to other women, showing that with hard work and dedication, each person

can make a difference.

In Okhaldhunga, a scattering of small women's groups has unified to form GMJS (Gramin
Mahila Jagaran Samuha). This umbrella organization manages smaller groups, helping
educate women in basic literacy, income earning, record keeping, and savings. These women
run a goat and pig project with assistance from HPL

The women of Talku Dude Chaur VDC of Kathmandu became aware of FIPI and its mission
to assist poor and needy people by providing animals that could bring income. Since two
community members were successfully raising Angora rabbits in local climate, the group
decided to expand rabbit farming and sell its wool. They requested HPI for more rabbits and
vegetable seeds to grow vegetable for rabbit feeding. Families were trained to'build a
suitable pen, grow feed, and care for their rabbits. In July 1998, 40 frmilies received a pair
of rabbits each. Twice already by January 1999, the community has sold Angora wool,
earning nearly NR 25,000 for the group. Using rabbit manure, crop production has

improved, and they are also earning income from sales of surplus vegetables. At this time,
the group savings fund loans money to members. In the future, they hope to build a local
school, and a Village Animal Health Care center, staffed by a trained member of their group.

Heifer Project Intl. Nepal program has similar projects in Nuwakot, Palpa, and Mahottari
districts also. Several other proposals are in various stages ofapproval process.
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ANALYSIS OF THE PRESENT DAIRY FARMING SYSTEM IN CHITWAN AND
KAVRE

D.D. Joshil and M. Sharmal

ABSTRACT

Chitwan and Kavre are anxong districts of Nepot where commercialisation of
milk production has gained momenh4m. In this stttdy, J/ dairyfarmers, 40from
(hinvan and lTfrom Kavre, supplying ntilk to milk collection centres o.f Dairy
Development Corporafion through milk producers' cooperative societies were
tnterviewed on various aspects of dairyt farming. The information collected
included breeding, feeding and managentent practices, markefing aspects of live
animals and their products, the nxaJor diseases perceived by the farmers. These
results are anahtsed and described.

INTRODUCTION

Nepal is primarily an agricultural country. The share of livestock contribution in GDP is
18% and livestock and agriculture productionis 29o/o. There are 6.3 million cattle and 3.1
million buffalo in the country and producing 871000 MT milk annually. There is a high
livestock population density in the country. There have been efforts in the past to increase
the milk production through cross breeding programme. Several districts have norv come up
rvith the semi-commercial dairy production system. This study r,vas therefore undertaken to
study the dairy farming system in semi-commercial dairy pockets of Nepal. Chitrvan ald
Kavre districts of the Central Development Region rvhere semi-commercial dairy farming is
flourishing well r,vere selected for this study.

METHODOLOGY

A team from National Zoonoses and Food Hygiene Research Centre (NZFHRC) visited milk
collection centres of Dairy Development Corporation (DDC) in Chitrvan and Kavre districts.
A total of 107 dairy farmers supplying rnilk through Milk producer's cooperative societies
rvere identified. From them, 57 farmers rvere selected randomly for detailed intervierv. Of
them 40 families r,vere from Chitwan anrl 17 r.vere from Kavre. A questionnaire rvas used for
fanners intervierv rvhich included details on livestock breeds and breeding practices, feeds
and feeding practices, disease pattem its treatmetn, prevention and control, ancl mass
awareness programme.

1 National Zoonoses and Food Hygiene Research centre, Tahachal, Kathmandu
rY
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RESULTS AND DISCUSSION

Farm family population structure

The literacy rate among the interviewed farmers was 90% and 70Yo in Chitwan and Kavre,
respectively. It has been observed that majority of the farmers have crossbred milking
animals along with their traditional local, indigenous breeds of animals. On an average 7

were kept per fanning household in Chitwan and Kavre (CBS, 1997). The total livestock
population in Chitwan and Kavre is presented in Table 1.

Table 1. Livestock population and herd composition in Chitwan and Kavre

Species Chitwan Kavre
Total population No. per farming

familv
Total population No. per farming

familv

Cattle t05742 1.98 101965 1.89

Buftalo 83724 t.57 66700 t.24

Sheep 4100 0.08 4200 0.08

Goat 80860 1.51 189980 3.52

Pie 6630 0.t2 8930 0.17

Poultry 9 1 5928 t7.t4 363400 6.74

Duck 21200 0.4 3950 0.07

Source: CBS (1997)

BREEDING PRACTICES

Information on the present animal breeding practices were collected (Table 2). It has

observed that in Chitivan 75oh farmers breed their buffaloes by improved bull whereas in

Kavre 88% of the farmers breed their buffaloes by local bull. In case of cattle, 80% in
Chitwan and 73o/o in Kavre farmers breed with local hilly zebu bull. None of the farmers

interviewed used artificial insemination for breeding.

Table 2. Animal breeding practices in 57 families intervierved in Chitwan and Kavre

Most of the farmers buy / purchase their improved lcrossbredl improved milking animals

cattle and buffalo from the adjoining animal hatbazars of Indian border.

Breedine practice Chitwan (n=40) Kavre (n=17)

Cattle % Buffalo o//o Cattle o//o Buffalo o//o

Natural with local bull 32 80 10 25 8 73 15 88

Natural with improve
bull

8 20 30 75 27 2 T2

Artificial insemination 0 0 0 0 0 0 0 0

Total 40 100 40 100 11 100 t7 100
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FEEDING PRACTICES

About 95Yo of the interviewed farmers in Chitrvan and 100% in Kawe keep their animals in
stall feeding. In Chitwan 100% farmers feed their milking animals every day a commercially
prepared animal feed whereas in Kavre only 76%o feed commercial feed. However l00oZ
farmers in both the districts feed their milking animals locall.v prepared concentrated feed
called "Kundo or khole" and cut green grassei (collected from the agricultural field, forest
and cultivated at farm). Almost 9\o/rfarmers in Chitwan and only 53%ofarmers in Kawe feed
paddy stra\&' to their animals rvithout any pre-treatment. Though most of the farmers have
heard of and seen the mollases urea block, only a few of them-use them for supplementary
feeding. Most of the farmers used crop residues and grains grown on their farm ior feeding
livestock (Table 3).

Table 3. Feeding Practices in 57 families interviewed in chitwan and Kawe

Feeding practice Chitwan (40) Kavre (17)
Yes o//o No o/

,/o Yes o//o No o//o
Graztng 6 15 J.+ 85 0 0 0 0
Stall feedins 38 95 2 ) I7 100 0 0
Mixed (stall feedrng and
grazin.q)

31 78 9 22 17 100 0 0

Concentrate feed 40 100 0 0 13 76 4 24
Mollases urea block 2 5 38 95 0 0 t7 100
Paddy straw 36 90 4 10 9 53 8 47
Urea treated paddy straw J 8 37 92 6 35 I1 65
Qhopped and soaked straw 30 75 10 25 12 7T 5 29
Green grass 40 100 0 0 T7 100 l7 100
Kundo or khole t) 30 28 70 L7 i00 17 100

Table 4. Cost of livestock feed in Chitwan and Kavre

COST OF FEED

Cost of feed is tabulated in Table 4. The cost of per Kg concentrate feed in Chitwan is one
rupee higher than in Kavre. However, paddy strarv in more expensive in Kavre than in
Chitrvan.

Feed Types Chitwan (n=40) Kavre (n=17)

Concentrate feed Rs. l0perkg. Rs. 9 per kg.
Paddy straw (one load) 30 ke. Rs. 100 per load Rs. 126 per load
Other crop residue (one load) 30 ke. Rs. 100 per load Rs. 93 per load
Green Clrass (one load) 40 kg. Rs. 150 per load NA
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Cost of different categories of live animals is presented in Table 5. The milking corv and

buffalo on an average cost Rs. 25,000 and 30,000 in Chitwan and Rs. i5,000 and 25,000 in

Kavre, respectively.

Table 5. Cost of animals in Citwan and Kavre Districts

Type of Animal Chitwan (n=40) Kavre (n=17)

Cattle Buffalo Cattle Buffalo

Milkins 22.750 20.800 12,300 22.r25

Pregnant 17.600 17,000 4.000 17,900

Drv 7.000 8.000 1.025 8.800

Heifer 5000 5.400 775 5.600

Calves 2.700 2.400 775 2.700

ANIMAL DISEASES

It was reported by the farmers intervierved that the most prevalent animal diseases are foot

and mouth disease (FMD), haemorrhasic septicemia (HS), mastitis, rabies, liver fluke, tape

worrn, round rvorm, mange, ring worm, milk fever and black quarter (BQ)' The existing

district livestock services offi..r, livestock centres and sub-centres are responsible to control

the outbreak of the diseases and make prevention and control programme by regular

vaccination and drenching. In son,e milk producer's cooperative societies, there is a

provision of first aid treatment of the animals.

MILK PRODUCTION AND MILK MARKETING

Mitk prodtrction b1, local, crossbred and improved animals in the farms interviewed were

collected (Table Oj. There is a difference in production of milk from local, crossbred and

improved animal both in Chitwan and Kavre.

Table 6. Daily milk production (l) by different categories of animals

Tvpe of Animals Chitwan (40) Kavre (17)

Local Cow J 2

Crossbred cow (with Jersry| 8 5

Improved cow (Jersey) 15 0

Local buffalo 4 5

Crossbred buffalo (with \{qrrqh}- 10 8

Improved buffalo (Murrah) LZ 15

Almost 100% farmers of the interviewed farmers sold their milk to the milk collection

centres of DDC through milk producer's cooperative societies in both Chitlvan and Kavre

districts. Some farmers those who are not member of milk producer's cooperative societies

also sell milk to private dairies and local markets at a slightly higher price. In Chitwan

farmers sell their milk to DDC both in the morning and evening, whereas in Kavre only
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morning milk is sold to the dairy and evening milk is consumed at home as the DDC does
not collect the evening milk (DDC, 1998).
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NON SURGICAL MANAGEMENT OF UROLITHIASIS IN MALE BUFFALO
CAI,VES _ CASE REPORTS

S.C. Ghirnirel and H.K. Shrestha2

. ABSTRACT

Ten male btffilo calves oged 3-6 months raised b)t various farnters in Chitwan
clistrict. and two male calves aged 3-1 months raised on statjon at Lumle

Agricultural Research Centre, Pokhara, had arutria, anorexia, straining and in

ntajorig, o-f cases distension oJ' lower abdonren, Clinical $)mptoms v'ere

suggestive of urethral obstntction, probably complicated with the rupftre of
urinant bladder. Urolithiasis, with whole of penile urethra being packed with

amorphotrs white powder, wcts confirmed in fottr cases, in which urethrolont\t
y,as perfonned. Because of the dfficuln, in performing ischial urethrotomt; in
small cqlves in field conditions. and becau,se o-f the poor success (50%") of
utrgicol treatntent, non-nrrgicctl treatntent using herbol products w-as Jater

crdopted. Non surgical treatment was succes,sful in all these cases. This paper
clescribe,s the succes,sfitl non-su'gical treotment of urolithiasis in buffalo calves

crncl ntanagentent of a cctmplicoted trolithiasis with possible ntpfire of the

bladcier.

CASE HISTORY

Sick animals included for the study rvere ten male buffalo calves from Chitn'an district

during 1989-90, and trvo male buffalo calves fiom the Livestock Farm of Lumle Agricultural
Research Centre (LARC), Pokhara during 1998" All the sick buffalo calves r'vere of 3-6

months age group.

All calves had common symptorns of unthriftiness, restlessness. discomfort, straining and

colic. All of them rvere also anuric. The duration of illness ranged from one to seven days.

Treatment these calves received before presenting to us ranged from none to indigenous

herbal preparation to parenteral antibiotic therapy rvith or rvithout dir.rretics and analgesics.

Calves rvith more than 4 da-vs of illness had distended lorver abdomen. Clinicalll', calves had

either normal (presented ivithin 3 days of illness) to slightly sub-normal (long-standing

cases) temperature. Prepucial orifice $,as dry in all calves and a distinct urethral pulse was

visible just below the anus in some calves. Abdominal paracentesis revealed the presence of
straw coloured fluid u,ith ammonic odour (probably urine). Some of the calves rvhich rvere

sick for longer duratior-r, seemed to be active and iecovered from sickness on the 4th or 5th

day ofillness, but became severely depressed thereafter.

1 Central Epidemiology Unit, Tripureshrvor, Katlunandu
2 Instilute of Agriculture and Animal Science. Rarnpur, Ciritu'an
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Non-surgical Management of Urolithiasis

Or'vners of most of the calves were semi-commercial farmers and provided some home made
concentrate (e.g. wheat bran rvith or without mustard cake) to the bufFalo as well as their
calves. Similarly. calves at LARC farm were also supplemented with commercial
concentrate mixture.

CLINICAL DIAGNOSIS

Based on the history and clinical findings the cases were diagnosed as urethral obstruction,
rnost likely due to urolithiasis in the penile urethra. Long-standing cases with distension of
lor,ver abdomen and abdorninal cavity ftill of urine rvere probably due to rupture of the
nrinary bladder.

TREATMENT AND DISCUSSION

Surgical management

First huo buffalo cslyes

First trvo cases lvere initialll- treated rvith intra-rnuscular injection of triflupromazine 20 mg
I/M (Siquil@, Sarabhai chemicals) to mle out the probable cases of urinary obstruction due
to urethral spasm. However, both calves did not urinate rvithin one hour of treatment. It was
therefore, decided to operate to locate and remove calculi by surgery. It rvas assumed that as
in the adult cattle (bullocks), calculi in 1'oung buffalo calves u,ould be located in the sigmoid
flexure of the penis, and hence similar surgical approach rvas adopted.

While preparing the calves for surgery, urine accumulated in the peritoneal cavity uas
removed by abdorninal paracentesis and calves received parenteral fluid therap1,.

Calves u'ere restrained in lateral recumbency. "Base of scrotum approach" lvas adopted for
surgery'(Lundvall. 1974) The site was prepared for aseptic surgery, and r.vas infiltrated rvith
local anaesthetic (Lignocaine) starting from the base of scrotum to the level of tuber ischii.
The skin incision rvas made over the median raphe from just above the base of scrotum and
extending upivards about three to four inches. Subcutaneous fascia was separated b-v blunt
dissection and the penis r.vas pulled out of the incision by straigirtening the sigmoid flexure.
Part of the penis that rvas accessible rvas digitall1, palpated giving special attention to
sigrnoid flexure region to locate any abnormalities especially the hard calculi. Uniform hard
mass all over the uretirra was detected. b,;t no distinct calculus could be detected.

\Mren the urethra rvas slit open rvith the aim to pass a catheter to the urinary bladder, the
rvhole of penile urethra rvas found to be paeked up with rvhite amorphous pou,der. It was
therefore decided to open the urethra near the tuber ischii and pass a catheter to establish
urine florv. "Ischial urethrotomy" rvas thus performed (Lundvall, 1974). A catheter (human
paediatric) was then passed to the urinan'bladder. but rvith a great difficulty.

These calves received routine post-operative care of antibiotics, analgesics and fluid
therapy. Hou'ever, of the two calves operated, one did not recover after treatment and died
12 hours after operation. The second calf recovered after operation lvith establishment of a
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regular flow of urine through the catheter, which was fixed at the site of incision.
Unfortunately, this calf died on day 19 post-operation, reportedly due to tympany. Nothing is
known rvhether the death rvas related to post-operative infections / complications or was
totally independent.

Second fivo buffilo calyes

Based on the experience with the first two calves, ischial urethrotomy rvas performed in
other two calves as described above. Urine florv was established by passing a catheter to the
bladder which was fixed at the site of incision. These calves received normal post-operative
care. Again one calf died 24 hour post operation. The second calf completely recovered and
was active until two rnonths after surgery, after which it was not followed.

The success rate of surgery rvas therefore only 50olo, but could be 25% if the death in the
second calf u,as also related to post operative complications.

Non-surgical management of urolithiasis

Because of the diffrculty associated r,vith the surgery especially in catheterising young
animals and a poor success rate, it rvas decided to adopt non-surgical management approach.
A total of eight calves were treated as outlined below.

Calves were treated rvith a herbal (Ayurvedic) product marketed for human use and claimed
to be urolithiolytic and diuretic (Tab. Cystone, Himalaya Drug Company, India). The dose
rate administered was five tablets three times a day for 5 days followed by 5 tablets two
times a day for 5 days and then 5 tablets daily for 15 days orally'. Depending on the severity
of the condition, abdominal paracentesis rvas performed (except two calves) and calves
received intravenous 57o Dextrose saline, 500 - 1000 mI. Paracentesis was done using three
16G needles, and all fluid that could be drained out from the peritoneal cavify" was removed.
Fluid therapy and paracentesis was repeated on the second day. However, two calves
presented within 24 hrs of illness did not receive fluid therapy, and abdominal paracentesis

was not performed in thern.

All calves started urination 18-36 hours posttreatment. Normal florv of urine. horvever, rvas

established only after 2-3 days. A11 eight calves treated recovered completely. No follow up
was done in these calves after the treatment period to investigate whether the disease
recurred iater on. However, recurrerlce of the disease is considered unlikely as tr,vo calves of
LARC fanl remained disease free for six months after the treatment.

Long standing cases rvere likely to have rupture of bladder. However, no attempt rvas made

to repair it through surgery. How was the ruptured bladder repaired is unknown. Fibrosis of
the bladder wall probably helped to self repair the bladder. It is said that, in bullocks at least,
rupture of the bladder normally occurs on the dorsal wall near the urethral opening and
majority of them recover naturally through fibrosis which occurs quickly in ruminants (Prof.
D.M. Tadkod, personal communication). It is possible that ruptured bladder in buffaloes also
heal similarly.



Non-surgical Management of Urolithiasis

Urolithiasis obstructing penile urethra is commonly observed in castrated male nrminants. In
bullocks, calculi are normall-v lodged in sigmoid flexor of the penis (Lundvall, 1971).
However, there is scant literature on its occurrence in young animals, particularly in buffalo
calves. Heavy concentrate ration is knorvn to be the most common predisposing factor for
urolithiasis in ruminants (Biood and Radostits. 1989), a common management practice
observed in all calves of this stud1'. Diet management would probably be an irnportant aspect
for prevention of obstructive urolithiasis in buffalo calves.

There are certain limitations of the study presented in this communication. Important ones to
mention are lack of confirmatory diagnosis of cases treated non-surgically other than from
clinical examination anci expenence, lack of knowledge on the composition of the calculi,
lack of proper esperimental design to prove the claim and lack of knorvledge on the action of
the dmg to breakdou'n the uretlual calculi. The findings presented here are therefore. meant
onl\ to share our erperience urth professional colleagLles so that the field veterinarians are
a\\'are of tire disease situation and will be encouraged to investigate similar cases in more
detail. Furthermore. if considered important, the disease could be investigated systematicall.v
in future.
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COMPARATIVE STUDY OF DIFFERENT TEST N{ETHODS FOR
CONFIRMATORY DIAGNOSIS OF RABIES

G.N. Gongall and K. Wagnerz

ABSTRACT

Biological and histo-pathological rcst.\ used for con/irntatory diagnosis o-f
rabies in the State Medical, Food and Veterinarlt Laboratory of Kassel were
compared with fluorescent annbody, test on the basis of existing laboratory
records. The test restilts \rere anolt'sed to define sensitivity, specificity and other
characteristics o.f the diagnosnc rcsrc. Fluorescent antibodv test appeared to be
the most reliab/e diagnosnc method together u,ith biological test (/ints
isolation in cell ctthure) .for confirntatory diagnosis of rabies.

Introduction

Majority of rabies cases in animais and humans are still diagnosed on the basis of clinical
signs and symptoms in manv areas of the ivorld. Holever, it is diffrcult to make any
conclusion rvhen the suspected animal has 'dumb' form of rabies or the history of dog bite is
unknorvn. The situation is complicated rvhen a rabid or suspected dog seen in the urban or
rural areas is killed bv community members. Therefore. it rs necessan to confinu rabies
cases using various laboratory diagnostic methods.

The hippocampus is commonly used for the diagnosis of rabies. Brain specimens to be
submitted for laboratory examination include cerebrum. cerebellum, hippocampus, medulla
and thalamus presen'ed in 50 per cent glr-cerol-saiine solution for virological examination
and in 10 per cent buffered formalin for histo-pathological examination. Occasionall1,. vims
antigen or infectivity may be demonstrated in salivary glands and not brain, and it is
recommended that sampies of sub-maxillary salivary gland should also be submitteci irr
gl1'cerol-saline and formalin presenatives. Histo-pathological exainination of specimens has
the merit tlid it sometimes allorvs an altemative diagnosis to be established in cases of
neryous disease g'hich are not due to rabies.

Negri bodies can be demonstrated in impression smears prepared from fresh brain tissue and
stained by the method of Sellers. Although it is a less sensitive method. experienced
personnel can obtain a correct diagnosis in 80 to 90 percent ofthe cases, especialll, in dogs
dead of furious rabies (Acha and Szyfres, 1987).

The standard method of making a diagnosis is to demonstrate rabies virus antigen in
irlpression smears of fresh brain by immunofluorescence. Fluorescent antibodr test (FA

1 National FMD Control Section. Budhanilkanth
2 Division of Veterinary Medicine. State Medical, Food and Veterinan, Laboraton'. Kassel.
Federal Republic of Germany
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test) ma-v demonstrate antigen in rnstances rn uhich specimens are too decomposed to yield
vims isoiates" The FA test for detectron of rabies antigen has been perfected to such an
extenl that it is tire quickest, most reliabi: nethod available. both for diagnostic and research
purposes (Dean and Abelseth, 197-l) The efl'ectiveness of the test depends on the
competenoe of the technicians and the qualrtr, of the reagents. especiallr'the conjugate. Most
laboratory use immunoffuorescence as the sole diagnostic test and resofi to mouse
inoculatton a confimtatorv test onlr' in instances where a negative result rs recorded in an
animal rvhrcir has potentiallv been involved in the exposure of a mair to infection.

The demonstratiott of linrs antigcu br.immunofluorescence in corneai impression smears. or
in nen'c t-rbres s,-rr,:Lliri:rg hrlr ioilicles in frozen sections of nuchal skin biopsies has been
appliec to ., ir.-t'..,'.iri; dtagr.icsts i: tirc disease in human patients. truttire resrilts obtained has
be:r.l ilcolisrsrenr (\\Ho. 1i;:rl1 E:iamination of skin biopsies and corneal smears mar.also
Lr.' its:c for p-,3s1-nlsnem diagnosrs in countries rvhere opening of the sk-uli of the dead
il.fsol 1s not accepted bi relatrves on cuitural or religious grounds.

Vrrus antigelt nlav be demonstratcd br enzvme-linked immunoassay, and kits for perforrning
thetest in nricroplates are arailablc conrrrcrcralir-(Perrin and Sureau, 1987). The test can bc
perforn'ied in the course of a * orkrne cia' er en uncier fieid conditions.

The isolation of r,'trus bv intracerebral i;rocuiatron of brain srispension into n'eane<1 micc uas
the standard diagnostic method prior to the i...idespread adoption of the immuuofluorescence
test. The rnethod is sensitive, f ielding isolates from vifiuali-y all infected specimens receired
at the laboratory in a u'ell-preserved state. but it may take up to 2 i,veeks or longer to obtain a
result. The mouse inoculation test (MI test), in spite of it's simplicitv, depends greatlr on the
accliracv of its perfomlance fbr dependable results (Koprouski, i996). Vinis mar aiso be
isolated in a varietv of line ceIl culture in place of micc. Since rabies r'irus is poor1r,.
c-r'topatliic- its isolatior-r has to be demonstrated by perforriring immunofluorescence tests on
the cr,tltr,rres, \"ints isolation in cell cuiture has been sirorvi"l to be as efficient as the FA test
and the \II test for dentonstrature srnall amounts of rabies vims (Rudd and Tnmarchi, 1g87).

Antibodr to rabie s r irus mar be de nronsirated bv a varietr, of methods including
complemetlt fixation. indirect immunofluoresc,'nce and ner-rtralisation tests. The tests can be
used to establish a diagnosis of rabres in hr c hurnan patients, x,ho deveiop an antibody
response five days or more after the onset of the illness.

MATERIAL AND METHODS

Examination of impressions or smears of tissue samples from Ammon's horn and brain stem
of suspected domestic and wild animals were carried out for routine rabies diagnosis at the
State Medical, Food and Veterinary Laboratory of Kassel. Positive specimens n'ere detected
by the FA test, the MI test or virus isolation in neuroblastoma cells.

An investigation of laboratory records of rabies diagnosis of the State Medical, Food and
Vcterinary Laboratory of Kassel from 1981 to 1995 rvas carried out. Biological and histo-
pathological tests used for confirmatory diagnosis of rabies \,vere compared with FA test on
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the basis of existing laboratory records and the results lvere anairscd t: d:ine sensitnitl',

specificity and other characteristics ofthe diagnostic tests'

RESULTS

The comparison of biological and histo-pathological test methods ntth F-\ t;st uas done on

the basis of laboratory record rvhicir is presented in Table 1 '

Table 1. comparison of different diagnostic tests with FA test for the diagnosis of
rabies

FA test/Ml test FAtest/VICC FA test/F{IST

Both positive +/+ 4 78 275

Both negative -/- ? q7i 2,088 1,056

Positive/I.{egative 2 4 23

Nesative/Positive 14 t2 0

Total samples 3,943 2.t82 1,354

Note: FA test = Fluorescent Antibody Test, MI test=Mouse Inoculation Test

MCC:Vlrus lsolarion in cell cuiture HlST=Histological examination

The analltical part of comparative study of different diagnostic tests tvith FAT for rabies

diagnosis is presented in Table 2.

Table 2. Characteristics ofdifferent diagnostic tests used for rabies diagnosis rvhen

FA test is used as a gold standard

Indicators MI test \.ICC HIST

Sensitivitv of test 0.6667 0.9512 0.9228

Soecificitv of test 0.9964 0.9943 1.00

predictive value of a *ve test 0.2222 0 8667 1.00

Predictive value of a -ve test 0.9995 0.9981 0.9787

Apparent Prevalence 0.0046 0.a412 0.2031

Irue Prevalence 0.0015 0.0376 0.2201

Kappa value 0.33 0.90 0.95

We found that the perfonnance of biological and histo-pathological test methods rvas greatly

varied rvhen FA test was used as a goldltandard. Under the given conditions, the sensitivity

oit,tt t.rt was very lorv but specifiiity of all diagnostic tests was almost similar. Biological

iest method guu" isignificanlnumbeiof false positive cases whereas histo-pathological test

gave a significant nuirber of false negative caies. The Kappa value indicates that there is a

f,i4, a.gi.r of agreement between FA test and VICC as well as HIST.

The characteristics of different diagnostic test methods used for confirmatory diagnosis of

rabies in the laboratory is prq ented in Table 3'
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Table 3.

Comparison of test methods for rabies diagnosis

Characteristics of different diagnostic tests used for confirmatory diagnosis
of rabies

Indicators Results
Probability FA test VICC MI test HIST

Sensitivitv of test P(T+/D+) 0.9369 0.957 4 0.90 4 9228
Specificitv of test P{T-lD-) 1.00 1.00 1.00 1.00
Predictive value of a *ve test
(Diasnosabilitv)

P(D+6+; 1.00 1.00 1.00 1.00

Predictive value of a -ve test P(D-tr-) 0.9963 0.9981 0.9995 4.9787
Probability of a false +ve result
related to test

P(D-lT+) 0.00 0.00 0.00 0.00

Probabilitv of a false -ve result
related to test

P(DriT-) 0 0037 0.0019 0.0005 0 0213

Probabilit.v of a false *ve result
related to state of,nature

P(T+/D-) 0.00 0.00 0.00 0.00

Probability of a false -ve result
related to state ofnature

P(T-lD+) 0.0631 0 0426 0.10 0.0771B

Apparent Prevaience P(T+) 0.0516 0.0412 0.0046 0.2031
True Prevalence P(D-; 0 0551 0.043 i 0.0051 0 2241

Note: Rabies n'as considered as a confrrmed case u hen FA test u,as positive or an-v of the biological
test ryas positive u'hen it was carried out in FA test negative sampies.

The resuit demonstrates that the specificitl' of the test was same in a1l diagnostic tests,
hor.r'ever. the sensitivit), of each test rvas different. The apparent prevalence rate of rabies in
each test rvas alrvavs lorver thail the true prevalence rate.

DISCUSSION

The comparatii e studr, of different diagnostrc test metirods indicates that FA test alone can
not detect ail rabies cases. In a comparative str-id1' of 19,107 infected bra:rs, positive
diagnosis rvas possible in an average of at least 98.2 per cent by FA test ancl at least 98.4 per
cent bv N'II test (Wacliendorfer et al., 1985) Fluorescence-positive, biological test negative
specimens can occasionall-v be expected, especiall1, in decomposed rnaterial since FA test
cietects iiiactivated as lveii as live antigen (trVachendorfer, 1966). In this respect, FA test is
more sensitir,e than biological tests.

Biological test positive, fluorescent negative results also occur, because early stages of
infection can not be diagnosed by FA test. in a study carried out in the Laboratories for
Veterinary Science of the Nerv York State Department of Health, 802 of a total of 804 rvere
found positive by the FA test. In only 2 cases rvas the mouse test positive and the FA test
negative (Dean et a1., 1996). Therefore. the confirmatory diagnosis of rabies should be
carried out ivith any of the available biological diagnostic test methods when FA test
negative result is doubtflrl. There is no need to carry out histo-pathological examination as
an additional test for rabies diagnosis u'hen FA test is negative. The lower sensitivity as rvell
as Kappa vaiue of MI test rvas observed when FA test was used as a gold standard. Most
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probably, such a result may be associated with selective character of sampling. It is

important to note that MI test was carried out in cases when FA test result was doubtful or
negative. FA test appeared to be the most reliable diagnostic method together with VICC for
confirmatory diagnosis of rabies.

CONCLUSION

Fluorescent antibody test appeared to be the most reliable diagnostic method together u,ith
biologicai test (especially virus isolation in cell culture) for confirmatory diagnosis of rabies.

There is no need to carry out histo-pathological examination as an additional test for rabies

diagnosis when FA test is negative.
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APPETITE CYCLE AND DIGESTION IN DEER - A RE\1IEW

B.Sharmal

ABSTRACT

Although deer are primarily grazing nrminants, ancl al.co have special
preference to certain ports of plant material, they can select oncl survivi -front
what is available in each habitot. In temperate regions o-f the worlcl, thire is
ciistinct vcriafion in feed availabilit.v, and the biologlt of cleer clevelopecl ctncl
evolved accordingly. In spring tinte, for example, voluntant fooct intake (TTI) is
found to increase upto 70ok as comDored to the winter season, **hich indicates
that there are distinct cycles of appetite. These appetite cycles are infltrcncecl by
photoperiod and ambient temperature. Also, various horntonis such as
melatonin, hypothalmic releasing Jb.ctors, gonaclotrophins and gonaclal
hormones, prolactin and thyroid hormones shout re,gpectivi cycles.

INTRODUCTION

Deer are primarily grazing ruminants and shorv a good grazingpattem. They are also good
browsers. Among the pastoral livestock, deer are found to be the best in converting the feed
to meat. But it is interesting to note that. although forage is the principal diei of deer,
different deer species have special preference to some particuiar parts of the plants. They
also have ability to select and survive from rvhat is available ln each habitat, especially in the
wilderness. For exan'tple, in wood and shrubtand, they brorvse on leaves, shoots und bud,
within reach, and on the ground the.v feed from lorv growing herbs and grasses known
collectivelv as forbs (Chaplin. 1977). They also consume fungi ind fmits in s-ome season. If
the trees and pastures are not abundant, they rely on a relativeii, greater proportion ofground
plants.

Plant cycles in most part of the world are essentially seasonal remaining in dormant state
during the winter. The flush of nerv plant growth in spring and summer provides plentv of
highly digestible herbage, but with the onset of winter, plant grollth ceises, and the deer
must depend upon the scarce standing crop of low digestibilrty, mobilise their fat reserves
until the spring (Barry et a1.,1991). Therefore, it is important and interesting to understand
the capabilities of these animals in surviving in the abundance and dearth - their hidcien
physical and physiological fitness in coping with the challenges in the nature.

FEEDING BEHAVIOUR

Most of the wild deer like fallow deer, white-tailed deer etc. are crepuscular feeders, but if
the disturbance in the daylight occurs, they might exhibit nocturnai pattems. At different
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intervals of the day, browsing and grazing activities can be seen in fallow deer. With the
onset of winter, feeding rhythm in white-tailed deer follows a cyclic pattern with peak
activity every 4 to 8 hours at sunrise, mid-day, sunset and trvice at night (Denholm, 1984).
However, as the rvinter progresses, all the grazing activities of the morning and night are
ceased and concentrated during the warmest time of the day.

Oclocoileus spp., rusa and fallow deer are found to exhibit the s1'ncirronisation of feeding.
cudding and resting. Farmed red deer (Cervus elaphus). on the other hand, tend to graze like
a herd of cattle, line abreast and separated bi, a few -v*ards rvith the dominant hinds in front
and the rest behind (Blaxter et o1.,1974).

ABILITIES OF DIGESTION

The extent of development of the four-chambered stomach - rllmen, reticulum, omasum,
abomasum - is not equai in all species of deer. The more evoiutionary primiiive subfamilies
such as the rnusk deer, the water deer and rnuntjacs lack the full complexitr. of development
aclrieved among the Cervincte and Odocoilinae (Putrc,an, 1988). In the pnmitive varieties. the
stomach rs four as in n'iore advanced species, but the third compartment, cmasurn. is

extremel_v small. Besides, rumen piilars are poorly derreloped and so, fibrous food materials
may' be retained onl-v for a brief period. This signifies that these more primitive deer are
comparativelv less efficient in digesting the stmctural carbohydrates from plant n-nterial
because active digestion of cellulose occurs within the rurnino-reticular compiex. 'fherefore,

these species must select foods lor,v in fibre but high in soluble carboiridrates, proteins and
fats that are more easill- digestible. In contrast, the deer species that come under the family
Cervinae such as red deer, samber deer etc. are capable of digesting plant rriaterials more
efficiently.

SEASONAL CYCLES

The seasonal cycle in bodyrveiglrt and fatness seen in rvild deer is not entirely- due to
alteration of abundance and scarcit-v of forage (Barry et al." I99l). Many seasoiral cycles are

endogenous, determined b_v'- the nature of the animal (Kay, 1985). The appetite cycle of Ceer.

horvever, coincides with the availabilitv of forage; so the demands for major nritrients are

significantly increased Curing surnmer rvhcn good quaiitl' forage are available in abundance.
This means that there are pronounced seasonal changes in metabolic rates because these rates

are associated rvith anlual changes in appetite cycle or the voluntary food intake (VFI). hr
white-tailed deer, for example, the fasting metabolic rate, heart rate and activity are found to
be the greatest in summer and the lor.vest in rvinter. Such changes can be seen even in those

deer that are sheltered and fed to appetite. Not surprisingly, Adam (1991) obserr.,ed that
irrespective of food supph,, red deer fawns t'ail to maintain good grou.th rates during mid-
rvinter months. The phenomenon of seasonal cvcles has been studied in other species of cieer

as well. Laudan et al (L989), for instance, observed that the significant seasonai ciranges in
the level of VFI in adult red and Pere David's deer confirm the preliminari.' stud1,' of trvo red

deer hinds by Suttie et al., (1984) indicating that seasonal rh.ltiim in VFI in deer occur in
both sexes. But all do not have similar appetite cycle. For example, in in-lmature stag,

castrate stag and non-pregnant hind, seasonal changes in VFI is less marked as compared to
mature stags and hinds. Regarding the selection of diets, a remarkable <irtference can be
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found between stags and hinds. To some e$ent, the difference in diet between the sexes is
due to the fact that (in turn ou'ing to a degree of sexual segregation) stags and hinds may
occupy separate geographical ranges rvhere availability of different foodstuffs may not be the
same; but even in areas of range overlap, the difference rn species composition and quality of
diet were retained (Putman, 1988)

DEPRESSED APPETITE AND ACTIVITY IN WINTER

The VFI of adult red deer stags and Soay rams falls abruptly at the onset of the rut (Kay,
1985). Even in the absence of females. they may stop eating for days together. eppriite -iythen recover to some e{ent but remains low throughout riinter. SuttiJer st. (tgg+) on the
other hand- obsened that rhe seasonal rhr,thm of thi females was of a lower amplitude and
no rdentrfiable drop in lntake due to the rut was evident.

Aithough reduced forage avaiiability during winter enforced the deer to limit intake in the
$'ild and this phenomenon became permanently establi"shed, the appetite cycle is thought to
be primanlr' an ambtent temperature mediated behaviourai response and in red deer it is
associated n ith the photopenod controlled cycle of sexual activity. Male red deer are capableof respondins to iisht in a square wave pattern as they do to an annual cl,cle and the
rmpositron of three such patterns in one calendar year elicitated cycles of 

-fooa 
intake,

gonadal der elopment and regression, and antler growth (Suttie et al., 19g4) Horvever.
seasonal changes in VFI x'as not as expected because this occurred towards the end of short
day penods In nafural qhotoperiod, peak food intake would have been expected to occur
during increasins da1's. Of the observations conducted to study the time to ieach peak food
intake and the time to reach rninimum food inlake, only ihe former rvas significantly
different from the natural photoperiod. Suttie et al. (19g4) iherefore conclude ,pJssibly 

the
observed annual paftem rs a combination of two cycles, namely, one directly mediated by
photopertod and the other br ser hormones, especiilly testosterone'. The upp.trt. cycle may
be regarded as a response to the sum ofthe nutiient dimands arising from the other seasonal
cy'cles. rather than a pruxan response to changing daylength (Barry et al., r99l).

Digestible energy intake in winter are re.duced to 40 to 600/o ofthe maximgm spring intake
(Denholm, 1984). In red deer Milne et al. (1978) observed an increased VFI by eSlO% in
spring fed r'vith Festuca species and heather diets. Limited number of studies iuggest that
inspite of constant food supply throughout the year, reduced winter appetite is offerved in
Odocoileus species, red deer and reindee r (Rangfer tarandus). Similaitiend has been found
in fallorv deer, sika deer (Cerw,ts nippon), Peie David's deer (Elaphurus daviadanus) and,
Chinese water deer (Hydropotes iniirmis) (Chaplin, lg77). Un.n the autumn and early
rvinter is approached, white-tailed deer increase foraging activity and feed intake as an early
response to decreasing temperature, but as the environmental ternperature falls further, theii
appetite, activity and energy requirements are abruptly reduced and they enter a
physiological adaptation with reduced energy intake.

ROLE OF HORMONES

Hormonal control of seasonal changes in VFI in deer is substantially unknown at present
(Barry et al., l99l). But it is now recognised that the pineal hormoni, melatonin, *ii.h i,
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secretedduringthehoursofdarkness..is.theprimarymediatoroia:.r.bientphotopenodic
information within ,rr. *i*"rt- uoav (eau*, iqrij. Th*efore' s':::terL; admtnrstration of

exogenous melatonin-eririi. ,ir. same physiological rel!-ol:es as an arifrcral reductron in

da,,length, namely reproductive *rl-11?_^y oiu"tA VFI (Domin*r'li c-i ';,' ' 1991) Dunng

daltime, impulses ho* retina activate a neural centre in tjle irrpothaiamus' the

suprachiasmatic nuctreull*h;.;a**ul uti"itt'allo*'s itto sen'e as an intemal ciock (Kay"

198s).

Formation of melatonin is suppre ssed dunns the dallrme because this neural centre in tum

projects b-v i.va1."t;;r;'...lia r.'n.,p"r-H.,1.-..^; to the pineai gland' \\ryrereas abrupt

changes in photopenod cause an imn7ediai' *a upptopriate change in the diurnal melatonm-

secretion profile, there is a characterttt"lgui'Ueiore .the overt physiologicai chairges

develop (Adam, ldil ivi't' nt.itng'h-;;,,;;i',,i;il' there is a change in the pattern of

melatonin secretion that leads tc dre se creiit" 
"r 

g"'iaotrcphins from the pituitary gland and

the production of gonuootroplrn r;i:as,ng";";*;i. in the.hlpothaiamus' These ultimately

; ffi;;h; i- d 
:11 :::' : r --.: :; :: 

; 

:l X*:n *i ffl*:l,,l, T'*'.H.,"#:xl,1 il
:i:"TiJ,:tffulJi,i'1"i.i.,,':.'#i=;:.,"'*r.o be mediated b1, hlpothalmic and pituitary

hormones (Bar+ ,i)-i tr'.i i Thus n-,.ru']nin Jot' not have direci stimulatory or inhibitory

effects on gro*th (and bi :r:i:e n;; \TD ;;;;roduction, but the entire rhS"thm is entrained

by it.

Although Denholm(19S1) sjrg;-iis.ihat apart h'onr pineal gland' hrpothalamus' prrtuitary'

and gonads, thl'mus ald inr::l; g]:lis nar also be .lesponsrble 
in nrediating c1.c1ical

physiologicalactir.it}.tulCll.'1i]ing.'id.n..lsaiailablesolar.Horr.ever.prolactinhas
beenthoughttobea'medialo:c'iu-"t.ittingttr:hicl':darielgth'higirfoodintakeandrapid
rveight gain, as entraured bi meLatoni" Cr-,,.*i, t, ,,; tiqgs) observed that rvhen red deer

hinds are treated rvith bromocnpiLr1... *. lpi"g1i*e rise in both prolactin and appe'riie are

significantly dela-ved: thrs suggestt 1t p'oU"UlJ association of prolactin and appetite' Also'

there are seasonal changes in the plasma-ton"e't'.ation of prolactin in deer' But increased

VFI as an effect of prolactin injection #;;;"on'i'tt'tly observed' Barfl et a/' (1991)

have revierv.O tt ui*t .n animals utt *u*a-*"f' melatonin' there is a declr,e i' plasma

concentration to Uasefine levels of 20 d;i;itftin :O dlYs,ot:treatment' ultimate effects on

seasonal rhythm dr*;; ar.o"iatedifftcts are inconclusrve ln an attempt to drffereniiate

rhe effects or *.rlroii;["; those ofprolactin. Milne er al' (t987) administered 20 mg

bromocriptine/day ora,y to ,.a o..r-tt,li.'ffi irii' io ooout'' At the same time' other

groups rvere treated witir me,ato",", 
11^*"t 

Jt.*.a ihut ulthough prolactin levels rvere lorv

in both the treated groups, the ones t;;;ith melatonin had-an-early decrease in VFI in

the autumn, and the group treatea ,ritt'Lro*o.riptine-sho$'ed lorver vFI than that of the

control or melatonin-tleatea groupr, b't tf" ittfitt in VFI *'as three rveeks later than that of

the control group. It is possibl. tt 
"l 

uy.io"rlpi* uo*inistration induces a reduction in \TI

independent "f 
it;;li;;,-p*.ir.uruting'l#;;i;;rs of prolactin (Bar* er at'' reet)'
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cEREBRos FINAL NEMAT0DI$H 
S"T#ffililEs 

rE Rri rE R{I o F BANKE

K.Karki and B.N. Adhikari

ABSTR{CT

Seasor;al occt4rence (ntoinly in October-]'{ovember) of a disease syndrome

locoliy callecl 'Kufl1ri' ,t',nrni,rg x eqkbqck was observed in goats in Banke and

other districts o.f western Teii in tlte lastfew yectrs. Traumatic iniury to the

lwmbar region,"nutritiancr! de.,tctencies and parasitism in the spinal cord were

the iikeiyTr,ur6 consiclerecl. Based on the epidemiological pattern (seasonal

occurrence. ciintcal s\rmprrlt1s. no tempevature and no systemic infection, and

no resp7nse to stpplententation cf- vitamins and minerals) of the disease, the

clisesse ,ro, protiticnciiit, di;'rgitosecl as cerebrospinal nematodiasis. This ltcts

been furiher subsrctnncteci b1, conVrruation on the acaffrence of parasites of
Setaiia spo. in cctiie tn rhis region, and teatment response of af.fected goats to

ctiethy-iciibarnazine . I{ov,ever, the re is a fttrther need to demonstrate

rnicrafilaria in tlie s,ciittti corci o-f fficted goats. The current knowledge on the

disectse is revieyr'ei anci ir is strggested tlut until ftrther information on the

djsease is waiioble diethy-icarbaniazine could be a drug o.f choice for treatment

of a.ffbcteri goctrs.

FIELD SITtr]ATION

A peculiar syndroxle in gcats in Banke distnct rvas first observed during OctoberA'{ovember

1987. Goats above six rionths of age rvere mostly affected. Typical clinical signs in affected

goats w€re paral-vsis of one ,:r both hind limbs, paralysis of lumbar region, incoordination

Ind srval,batt gait (Karki, 1996) When hand fed, affected animals eat normally, and there

was no iystemt involvement (no temperature). Later, similar condition was also reported

from different Terai or valle-v districts of mid and far rvestern regions including D*g,
Surkhet, Bardi,va and Kalali. During the outbreak the morbidity and mortality rates in

affected flocks ranged betrveen l5-2a% and2-l5o/o, respectively

Based on the ciinical findings of posterior paralysis, the possible causes suspected for further

investigation included.

1. Traumatic injury to the lumbar region.

2. Nltritionaldeficiencies of calcium, phosphorus, vitamin A, D etc.. and

3. Parasitisn-r in the spinal cord.

PR$USICINAL DIAGNOSIS

Based upon the clinical manifestations, the disease was provisionally diagnosed as

cerebrospinal nernatodiasis. Though, the microfilaria have not been demonstrated in the
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spinal cord of affected goats, adult parasrres of Setaria spp. have been identified from the
peritoneal cavity of cafile which u'as brought for post mortem examination at Veterinary
Hospital, Banke in 1998 (B.S 2055-04-19). Microfilaria of this parasite are knou,n to
rnlgrate irratically in non-natural hosts like goats. Confirmation on the occurrence of
parasiies of Setaria spp. further supported the hlpothesis that the disease rvas due to
cerebrospinal nematodiasis.

TREATMENT RESPONSE

Treatment of hundreds of goats suffering from posterior paralytic syndrome rvith
dieth-vlcarbatlazine 10 rng/kg bodv iveight has given very encouraging results. Animals
treated t'ithin three days of shou'ing clinical signs had cornplete recovery rvitliin fer.v da_ys of
treatment. In long standing cases. the recoverlr is partial; some of the recovered animal
e:<hibrt pennanent trembling gaits (Karki, . i996). Furthermore, animals treated rvith
ivermectrn (0 4 mgikg body weight) had also responded to the treatment (Shrestha et al.,
1997). These findings are additional indirect evidence that the cause of this svndrome \\ias
cerebrospinal nematodiasis.

CEREBROSPINAL NEMATODIASIS -A SHORT DESCRIPTION

Sietaria labiatopapillosa (srn. SetariG digitata, Setaria cervi) occurs in the peritoneal cavitl
of cattie. buffaloes and deer. The parasites in the peritoneal cavity are not generalll,'
pathogenic. Ho$,ever, the immature forms in non-natural hosts like sheep and gcats. cause
cerebrospinal nematodiasis (lumbar parall'sis) rvhich is often fatal. Nlale parasites measure
about 40-60mm and females measure about 60-l20mm. Morphologically, the peribuccal ring
and dorsal and ventral prominances are distinct. Mouth opening is elongated. The tail of the
female terminates in a marked button, which is divided into a number of papillae (Fig 1)
The microfilaria are sheatired and measure about 240-260 microns. Microfilaria are
mechanicaiil' transmitted by crrlicine itosquitoes. The sccond stage larva arc ingested b1,
mosquitoes in ivhich development of L3 stage takes place. These microfilana are transmitted
from mosquitoes to other animals by bite. ln non natural hosts. after bite, microfilaria may
enter the spinal cord or the central nen'ous sl,stem leading to clinical manifestations of
paralytic signs. Sheep and goat act as erratic hosts rvhere there is no further development of
the third stage larva. The disease occurs in the suinmer and autumn, lvhen the mosquitoes
intermediate hosts are active. Limited works done so far in Nepal (Karki, 1996; Shrestha et
al..1997).

RECOMMENDATION

Until further investigation, the treatment and control of posterior paralyic syndrome in goats
Diethylcarbamazine citrate (Banocide, Hetrazan) at the dose rate of l0mg /kg body weight
for three days or ivermectin 0.4 mgkg body weight SiC together rvith vitamin B complex
injections and vector control is recommended. Diethylcarbamazine citrate could also be used
as prophylactic treatment during disease outbreak season. In endemic areas, animals could be
strategically treated with this drug at the dose rate of ... during the autumn months, which is
the principal season for disease outbreak.
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Figure L. Morphology of Setaria spp. A. Female anterior end. B. Anterior end, enface
view. C. Female posterior end. D. Female posterior end, enlarged. E. Male
posterior end, lateral view. F. Male posterior end, ventral view (From Yeh,
1e5e)

ACKNOWLEDGMEN r

We extend our sincere thanks to Dr. S.C.Ghimire, who gave critical suggestions to prepare
this clinical paper. We also thank to the technical staff of District Livestock Services Office,
Banke who helped in various aspects of this study.

REFERENCES

Karki, K.B. (1996). [Paralysis in goats; cerebrospinal nematodiasis (in Nepali). Veterinary
Chaumasik, Issue I, 2053, pp. 25-26.1

Shrestha, S.P., Shah, A., Karki, K.B. and Adhikari, B.N. (1997). Posterior paralytrc
syndrome in goats in Banke district of Mid-Western Region of Nepal. Unpublished report.

100



Nepalese Vet. J. 26: 101-106
Nepal Veterinary Association

EFFICACY OF TRICLABEI\DAZOLE AND OXYCLOZANIDE AGAINST
FASCIOLOSIS OF LACTATING CATTLE AND BUFFALOES

K.p. Acharvai

ABSTRACT

This sttd.v was condttctecl in three lcccttions in the Ectstern Teroi o-f Nepal to
evctluate the e-/fcacy of triclabenclazole ancl ox\;clozanicle against -faiciotisis oJ-
cattle and btffiloes The stttch,: tras conchrcied ben,een January 1996 anct
March 1996. of the 317 lauafing cow ancl bulfaktes examinecl,'21.6% (10 t
186) cot|s and 3094 (10 / 131) btffiloes were positive.for Fasciola infection.
Treatment of infected cows y,ith either Oq,clo)anide ir triclabenclazole was
highllt elfective as determinecl b1;1/1g absence o/Fasciola eggs in tlteir faeces 15
days o-fter treotment. Ho*-ever. hfJotoes dicl n'ot respondii elfectivety cts co14),\
in either treotment grotqts. There u:a.s o .significant species cri"firence fr.o.aos1between cov's crtttl buffctioes rn the e.fecuvene,ti of the" clrugs in treatin'g

-fascroiosis. An a,-eroge increose o,/' :20 nti oi milk per iauafing animais l0 cloyso/ier the fteotn?ent v'a.s recorclecl, v'htch v-qs not srctisiicatty signrqcint
(P:,'0.05). Hor+ever, a signi.iicat?r increctse (p.-0.05) in milk yiiu $ ilo ntt
per animal was observed only tn grottp oJ'bttffctloes treateil with oxvcloLanicle.

INTRODUCTION

Liver fluke infection or fasciolosis ca.uses hepatic insufficiency in cattle, buffaloes. sheep
and goats' Fcrsciolc hepatica is principally i parasite of sheep and goats and is rvidelv
distribrrted rn temperate countries. Fasciola gigantica is knor.vn to be iore pathogenic andoccurs among cattle. buffalo and gcat population in tropical and sub-troiicai lountries.
Fasciolosis is manifested b1,aeute. subacute or chronic ,urrrptor,-,..

Fasciola species mature inthe bile duct of the host. The bile carries eggs from the bile duct
arvay'to the environment through faeces. Hatching of the eggs is influ"e-nced by the ambient
temperature and moisture. Under optimum conditron hatching of eggs takes place within l0-
-1?. 

dul'!, rihich mal'be protracted or restricted if the ambient-tempeiature isiot appropriate.
N'Iiracidiurn released from the eggs enter the intermediate host - snail of Lyntnea spp. rvithin
24-36 hr or die. The common species of Lyntnea snail found in Nepal are L. ayricilaria rare
rufescens. L. quricularia sensu .\tricto, L. viriclis and L. luteola lMahato, 1993). Habitat such
as over irrigated land, land with srnall streams, or slow moving water favors the breeding apd
survival of snails. In Nepal the Lytnnaeae species was fou-nd up to the altitude of 2100
rneters (Mahato, 1993). Cercaria released from the snail encyst in the herbage around the
water. Encysted cercaria, metacercaria, are the source of infection to ruminants.

i Ce[tral Veterinary Laboratory and Disease Control Sectiorq Tripureshwor, Kathmandu
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InNepai, fasciolosis is one of the most common diseases of ruminants. Studies done so far
indicates its highprevalence (>50%) in most of the areas of Nepal (Mahato, 1993: Shrestha
etal.,1992; Mahato eta1.,7992; Ghimire and Karki, 1996). Horvever, the majority of these
studies rvere done in the hills, and there are only limited studies done Terai (Mahato, 1993).
The economie losses due to fasciolosis in Nepal rvas estimated to be Rs. 14.2 crore (Lohani
and Rasali, i995). Mahato (1993) estimated the loss cf meat production in Nepai due to
fascioiosis to be worth of Rs. 72 erore resulting from reduction of 9-5,000 tcmes of buffalo
meat and 4,220 tones of goat meat per 1'ear. In other countries. it is accepted tirat chronic
fasciolosis reduces beef production by l0%o, larc,blmutton production b1' 25 o,o and milk
production by 16% (Gracey and Collins, 1994)

The best way of controlling fasciolosis in Nepal is by strategic drencliing (Mahato, 1993).
Holvever, there have been only limited studies to study the effectiveness of cornmercially
available anthelmintics in Nepalese cattie and buffaloes. This study rvas therefore undertaken
to study the the prevalence of Fasciolosis in Eastem Terai of Nepal, compare the efficacy of
triclabendazole and oxyclozanide against liver fluke in lactating cattle and buffaloes, and
study the effect of drenching on milk production.

MATERIALS AND METHODS

This study rvas carried out betrveen late January and early March 1996 in four villages of
three districts of Eastern Terai, u,hich included Ranjani and Babiya Birta of N{orang district,
Topa of Saptari district. and Duhubi of Sunsari drstncts. Ali locatiorrs fcll in areas tirat rvere
well irrigated by canals and annual rainfall of 178C - 2030 mm. Seini-stall feeding rvas

adopted in all sites. Onlr-lactating cows and buffaloes \\.ere included fbr this studv.

Technicians supporting the study rvere inrtiallv onented and trained in the methods ar-rd

procedures to do the n'ork effrciently in the field and in the laboraton' A total of i86 faecai
sample from lactating cows and 131 samples from lactating buffaloes rvere examined for the
presence of Fasciola eggs. The eggs were identified by the methods as described b1,' Soulsby
(i982). All the samples r,vere examined by sedimentation method.

Animals positive for Fasciola eggs were divided into two groups, ons group (20 buffaloes.
and 20 cattle) was drenched with oxyclozanide and other group rvith triclabendazole (20

cattle and 20 buffaloes). Oxyclozanide (Clozan 3A%) rvas drenched at the rate of 10 mg per
kg body weight while triclabendazole (Fasinex Oblet 900 mg rriclabendazole) lvas
administered at the rate of 12 mg per kg body rveight.

Faecal sample from all treated animals rvas examined 15 days post treatment. In this studl'
'efFrcacy' of a drug was defined as its apparent ability to stop shedding of Fasciola eggs from
the treated animals 15 days post-treatment. Daily milk production record of individual
animal before and 40 da1,s post treatment was collected by farmers inten'ierv. Onl1' animals
available for recording by the end of study were included for analysis.

Chi squared test was used to analyse differences in treatment response betrveen cattle and

buffaloes. Paired comparisons were made using t-test on daily milk production before and
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after the drenching assuming that the milk production and their differences wcre normally
,distributed.

RESUI,TS

Prevalence of fasciolosis

A totai of 186 cattle and 131 buffaloes were examined fbr the presence of Fasciola eggs in
their faeces. The Prevalence of fasciolcsis rvas 21.57o and:0.s% for cattle and bufiioes,
respcctfrrlly (Tebic I ).

Table 1. Prevalence of fasciolosis in cattle and Buffaioes in the Eastern Terai

Species Proportion positive
for Fasciolu esps

Percent
nositive

Llattle 40 / 186 21.5
Buffalo 40 I t3r 30.5
Total 80 I 3t7 25.2

Though more buffaloes were affected rvith fasciolosis. the difference was not significant.
Magnitude of prevalence depends upon the activitt' of intermediate host, feeding iractices,
ecozones. rainfail and temperafure.

Response to anthelmintic treatment

Of the sixty one treated animals still availabie at the end of the study, 3l were cox,s and 30
rvere buffaloes' This included i7 caftle and 19 buffaloes treated rviih oxyclozanide and i4
cattle and I I buffaloes treated with triclabendazole. Fifteen da1,s after the treatment, all cattle
rvere negative for Fosciola eggs rvhile i I buffaloes were still positive (Tabie 2) The
difference in the treatment response betrveen cattle and buffaloes was highl1, significant
(P<0 0-05) indicating a species vanation in response to treatment. Both arug's eUmlnated at
least ali adult flukes in cattie but not in bufraloei.

Table 2. Fffrcacy of oxyclozanide and triclabendazole in treatment of chronic
fasciolosis in milking cows and buffaloes

Anthelmintic Proportion positive for Fasciola
eggs 15 days post-treatment

Cattle Buffaloes
Oxlclozanide 0/17 5/19
Triclabendazole 0lt4 6l lt
Total 0 l3t l1l30

Within a species, no significant difference (P>0.05) was observed in the efficacy of either
drugs (Table 2).
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Impact on milk production

The diflerence in milk production of individual animal before drenching and 40 days after
drenching was analysed. The analysis r,vas done to see the effect of species, treatment regime
and their interaction (Table 4). Significant increase in mean milk production of 970 ml r,vas

observed only in buffaloes drenched with oxyclozanide. The overa.ll slight increase in milk
production observed after treatment was mainly due to increase in that group.

Table 4. Summary of paired comparisons on milk yield before and after the treatrrent
r.vith oxyclo zanide and triciabendazole

Compa-
risons

spp. sample
size

Drug Av. milk yield
(lldav)

Average
difference

V"
change

t-Statistic p-value

Before
treat-
ment

After
treat-
ment

I C t4
19
17

11

33

28

3l
30
61

o
o
T
T
o

T

o&T
o&T
o&
T

3. 14 2.7',7 -0.38 -1 1.93 -0.9i 0.19

2 B 3.45 4.42 0.97 28.24 2.54 0 01

3 C 3.00 3.18 0. 18 5.88 r.46 0.08

4 B 4.05 4.32 4,27 6.74 0.35 0.35

C&
B

3.72 0.40 T2,TO 1.33 0.10

6 C&
B

3.4t 3.63 0.2t 6.28 0.77 0.23

7 C 3.06 2.99 -0 07 -2 37 -0.36 0.36

8 B 3.67 4.38 4.72 i9.55 203 003
9 C&

B
3.36 3.68 032 9.39 i.53 0.07

C:Cattle, B= Buffalo, O= Ox-vclozanide, T= Triclabendazole, Av= Average

Though statisticall,v insignificant, an overall increase of 32A ml (9.39%) of milk per animal
per day rvas observed after the drenching. Horvever, the limitation of this studr, means that
several other confounding factors that may influence the mrlk vield have not been recorded
and analysed to determine the true impact of milk production due to treatment alone
Random allocation of animals from a large population into treatment groups and the same

season of study, however, should have minimised the effects of other confounding factors.
The distribution of differences is shorvn in figurel

c
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Difierence of milk production before and after drenching

o 15

=oo
o

5
z1A

Figure 1. Frequency distribution in the difference in milk production before and after
drenching

Though overall increase rn milk production was not significant, drenching as a \\hole was
found usefui.

DISCUSSION

AII the positive animals had symptoms chronic fasciolosis. ln Nepal, it is chronic fasciolosis
that mostly occurs rvhich results from ingesting small number of metacercariae over u lorg..
period of time.

The response to therapv ivith either drug had a significant species difference with the
treatment. Both drugs rvere highll' effective in cattle but not effeitive in more than 50 % of
bufiFaloes. Triclabendazole has been reported highly effective against all stages of liver fluke
in cattle. and treatment response trials conducied- in Nepal in-ttre past ali supported this
(Shrestha et al, 1992'I Mahato and Rai (1992) reported that triclabeniazole *ur rot effective
against the liver fluke of buffalo calves when thiy were treated with dose rate of 12 mg per
Kg body weight (recommended dose). However, when the dose was doubled i.e. 24 mg per
Kg, the druglvas effective against liver flukes in buffaloes. ln another study, rafoxanide was
most effective (effrcacy 97yd as compared to ttre albendazole lemcacy +aZ"; anO
triclbendazole (effrcacy 52o/) in treatnent of fasciolosis in buffalorr iCtri-iir and Karki,
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(1996) This study therefore supports the vierv that buffaloes respond differentil' to
anthelmintic drenching and drugs recommended for cattle cannot and should not be blankll'
recomrnended for use in this species.
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A RETROSPECTTVE STLD}.oN K}LARI DISEASE II.I DARCHULA ANDBAITADI DISTRICTS OF I{EPAL

Dr. B.K. Nirmal, D. p.S. Thaguna, Dr. D.p. Chaudhan,

ABSTRACT

Monthly epidemiolo.gtcal reports of Khari disease between June t996 and December l99Bfrom Darchula and Baitadi distriit, *nrc analysed. During ihat period, out of g2l0 casesreported 29 animals (0'35%o) died while other anintals retcZvered. A large number of caseswere reported from December to March every year and almost alt the sick animals were in,:::,:::?r;.,?: 
.cases 

were 
,reported from 700 m to 2000m attitude; qLtd re_c_urrenc.e. a{ the.utreltse ln the sqme animal was quite common. 

Bl.lrtuEr) urlq recurrehce oJ' the

INTRODUCTION:

Khari or chaukhari disease is a disease syndrome of unknown etiorogy recorded in buffaroesin Baitadi and Darchuru atitrcit"riii.-.'*ury years. The disease has become economicaryirnporranr because rhe milk p.o;;."t^i;in affecied 
"ri;;rr;;;ps and sometimes animar diescue to its poor bodv conditr""-ijir"i" reporrs ,rd;;j';ar 

9n an average 1500_2000animals get affected bv this ;ir;";;;.* v.ear in .rii airt r.i. The diseas, irit uracterisedbv general dermatitis,-chrTii ;;lrrl'*qr"J il;r,;ilsion of scales and chark rikeporvder from the hooves of the ,i.r. irffuro;il;.*.* ,.lrro*c1, and dearh in somecases (Ratala et ar',. rgg2). Th. ;;;;is suspe*ed ro be caused b1' various predisposing
,?:,[*"t 

malnutrition, ;,;; ii*o *r."toxicoses 
";j;;". manasemerit conditions of

There have been efforts inthe past for diagnosis of this sl,ndrome jointrl'b1,,the Departmentof Livestock services ana Nepaiail;fi R"r;;;"i#.ii *. raboratory e*airi,atio,revealed increased eosinophil'ana i'"*.1t. and decreas.J rl-p!*ytes varuls a-arr"cteaanimals when compared with ,rr. ,ffi ,utu., n. irrar"i's. p.xamination of strarv and
grasses fed to the animals during *"rrii*lri"n were ffi;;;;; infected rvit h Aspergirta sp.
(Singh and Shrestha, 

,rqq6). ifr* "jr"'"u;;; ;;;;i. ;,,"'itrre) infesktion in anirnarsaffected *ith khari una rorna ,'*r;;;.n*r1,n,;r.,;j;;;*:l 
Experimentar infection withblood and skin scraoing from ,];k";;rffies to hearthy oi.-i.rurted in the deveropment ofskin lesions similar i3 naturar 

1r1..1i"r, uqnot-the rroor i.rio.,q rvhich urtimately i."or.r.orvith a srngle dose of ivermectin lnlection na"r; #"srgh'tiirol conducted a fierd-tnar toer aluate the response orivermectiJi, u"#l.r.a *i*utr. ziz" oitr.utra animars recovered bya single dose of ivermecrin at the dose ra* ol 
?0! :dke. gralo., with Kharidisease hadconsistent hypophosphataemia i"dr; dom. r.s-z.z-ruy" L:riricar symptoms observed inaffected animals such as tlpical p;,i..-*irr, 
"ua-.t.iriu# *g with diffirse dermatitis#.:Hl :ff5: 

were arso'si;id;;;;" 
"ur,*.JH;r"ry or phosphorus (singh and
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N{ATERIALS AND METHODS

Monthly epiderniological reports submitted to the Regional veterinary Laboratery,

ot ung*airi 
-from 

Dist"rict Livestock Sen ices offices of Baitadi and Darchula during the

p"rloiJune 1996 to Deceniber 1998 were compiled and analysed. Reports were grouped t-or

three seasons; nlonsoon (June - September), winter (October - January) and spring (February

- l,lay) In addition, obsen'ationi made during clinical examination and investigation of

Khari disease in the clistnct hosprtals rvere also included'

RESULTS AND DISCUSSION

Epidemiological fi ndings :

Total number of cases recorded during the studr- period is presented in Table 1' Mortality

was high during June to September g'hile the number of cases rvas high during October to

January. Usually the disease in chronic affecting principally the milking animals' The'e is a

seasonal increase in the numt,er of cases between October - January. Affected animals tend

to recover slorvlV after Apni s'hen green season starts' The disease was more frequent in

animals which were stallfed and kept under closed shed rvith poor ventilation and light' The

disease has been reported from altrtude ranging from 700 m to 2000 m but is uncommon in

river basin areas. Proper exercise of the animal often leads to self recoverl''

Table 1. Number of cases of Khari disease tn

i996 and December 1998

Baitadi and Darchuia districts between June

rcnty 
"p 

to December

Animals affected with the disease have been treated with injections of phosphorus and or

ivermectin and supplementation of mineral mixlures. For the skin lesions, topical application

of herbal ointments such as himax or charmil are used. The success of treatment, however' is

variable.

S.N. Period Number of cases Total
No. of
cases

No. of
animals

dead

Case
fatality

o/ot996191 1997198 1998*

1 June
September

194 93 55 342 7 2.04%

2 October
January

2030 1005 32 3067 9 0.29%

3 February - May 347 1409 t756 12 0.68%
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CONCLUSIONS

The disease occurs mostl1' dunng iactation period or earlr,pregnancv rn buffaloes and during
October to \larch / April. Affected animals recoyer during lush pasture season. Though. the
icsses due to mortality is iow, recurrence of the disease in affected animals is a serious

concern to the farmers. There is a need to improve the feeding, houslng and management
practices in the area to reduce the losses. Furthermore, detailed investigations to identifi. the
aetiology afld recommendation for reduction of disease prevalence is required.
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AN INVESTIGATION OF MAREK'S DISEASE IN CHITWAN DISTRICT

U.M.Singhl, K.B. Boharal, S. Hokonohara', P.R.Bhusal2 and T. Baral2

ABSTRACT

There wa,g an otttbreak of a disease in Chitwan distict during spring and
summer months of 1998 Field investigation was corried out in 16 affected

.farms. Afficted chickens v,ere laters of l2-36 weeks of age. Morbidity ranged

./iom 1.6-35% and mortalifi'rateJrom l to 30ok. There were signs of paralysis,
wasting ond skin hrmottrs in a.ffected birds. Post-mortem findings included
tumours of various sizes in ovory,, liver. kicinelt. proventriailus, heart and
sternal muscles, ond enlarged sciatic ner\)es and piexu". Histopathological
examination revealed heaw infltration of lymphoid cells disnrpting normal
strucfiires in sciatic nerve. Proventriculus, hdney and heart were also heavily
infiltrated with lymphoid cells. Based on clinical signs, pathologicol lesions and
laboratoryfndings, Marek's disesse was confirmed in this outbreak.

INTRODUCTION

Marek's disease, also knorvn as fox'l paralr'sis or polvneuritis, is one of the ubiquitous avian
infection rvhich is identified among chrcken flocks u-orldn'ide. Ever,v flock except for those

maintaiend under strict pathogen free conditions mav be presumed to be infected (Fraser et

al., 1991). Marek's disease is a l.vmphomatous highlr contagious disease of poultn, caused

by DNA herpes virus in which lymphoid cells infiltration and demy'elination of peripheral

neryes is a common feature. There are three serotypes of the virus; type I includes all
pathogenic strains, type 2 contains naturally occurring nonpathogenic strains and type 3

contains strains of turkey herpes virus (HVT). Clinical symptoms are emaciation, depression
and paralysis starting at about 13 weeks ofage (Jordan 1990).

The virus is present in the epithelium of the feather follicles. The virus can sui:vive for
months in poultry house litter or dusts. Dusts and dander can remain infective upto 16 r,veeks

after removal of infected chicks and are responsible for transmission of disease. Marek's
disease is not a vertically transmitted disease (Mohanty, 1990). The disease rvas previously
suspected in Kathmandu in 20 of the i433 postmortems conducted on poultry in 1996197,

but has not been confirmed by laboratory investigation (Annual Report CVL, 1997).

During spring and summer months of 1998, there were outbreaks of this disease in different
farms of Chitwan and Kathmandu valley. This paper describes the detailed investigation of
these outbreaks and histopathological confirmation of Marek's disease in Nepal.

I Animal Health Research DivisiorL NARC, Tripurestrwor, Kathmandu
2 Oistrict Livestock Services Offi.ce, Chitwan
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MATERIALS AND METHODS

Sixteen affected commercial poultry farms of Chitrvan district u.ere .,,isited. Information
regarding the outbreak rvere also collected from other sources inciuding distnct livestock
sen'ices offrce (DLSO), Chitwan, poultry forum. Chitwan and from commercial poultry
farmers of the district. Records on number of bird population at each farm, number of cases
and dead were collected. Sick birds were clinically examined and some of them r,vere
brought to DLSO, Chitwan and postmortemed. Some sick birds were also brought to Animal
Health Research Division (AHRD), Tripureshwor, Kathmandu for detailed laboratory
examination. Serum samples from sick birds were collected for serological tests. Tissu'e
samples like ovary, heart, sciatic nerye and kidney were collected in i0*uffered formalin
for histopathoiogical examination. Record of post mortem examination of the Central
Veterinary Laboratory during mid April- mid August, especially the cases from Chitrvan
district, rvas also were analysed.

RESULTS AND DISCUSSION

Field investigation

Epidemiological un d ciitticol /in dings

The affected chickens i';ere laver chickens of 10-36 s'eeks of age and rvere in heat stress
(>35'C) In general, there was depression of egg production, and droopiness, depression,
recumbency, ataxia, lameness with variable level of leg paral,vsis rvas common in almost all
the famrs visited at the time. Neck paralysis in some of the affected flock r,vas also observed.
Weight loss and muscular wasting was also noticed. These chickens were not vaccinated
against Marek's disease at the farm but were supposedly vaccinated at day old at the
hatcheries.

Mean morbiditl'rate of 15 farms was 13.2o/o u'hich ranged from 4.7 to 35yo in different
flocks. Mean mortality rate u,as 9.902, but was as high as 30o/o in some flocks (Table l).
Morbidity and mortality rates rvas influenced by the level of management and biosecurity
measures applied by the commercial farmers. In general, the diseaje was more serious in
famrs with poor biosecurity measures.

Table 1. Morbidity and rnortality rate due to Marek's disease in fifteen farm of
Chitrvan district

Area No.
of

farm

Breed Age
(week)

Total
population

No.
sick

No.
dead

Morbidity
Vo

Mortality
o/o

Narayanpur 2 Hyline l8-20 8650 50 3',t0 4.9 4.3
Krishnapur 8 Babcock

and
Hvline

t2

12-28

400

'71t9

20

564

120

1282

35.0

25.9

30.0

18.0
Viiaynasar 4 Hyline 20-24 3750 n 165 4.7 4.4
Rampur I Babcock 32 700 40 106 20 15.1

Total 15 20619 685 2437 13.2 9.9
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Postmortem findings

Postmortem lesions varied between and within the affected farms. Wasting of sternal

muscles, greyish rvhite tumours in skin specially ventral and lateral srdes of breast. greyish

white tumours in proventriculus, intestine and kindneys in few cases were evident. The

majority of the birds had tumours in liver and ovary of up to i cm in diameter. Muscular

turnors and tumors rn heart were evident in the dead birds from only one farm. Typical

srvollen sciatic nerves *'ith loss of sinaticns (almost 3 times the normal size) and sciatic

plexus were noticed. None of the birds had cniarged bursa, rather it \e'as regressed. Trachea

and lungs in majority of cases were norrnai No significant changes rvas obsened in the bone

marrow. These findings rvere suggestive of Marek's disease. Visceral tumours in

proventriculus, iiver and spleen were also recorded by' Gow'da (1990) in cases of Marek's

disease"

Laborato ry investigation

Histopathology

Sciatic nerve showed heavy infiitration of l1'mphoid cel1s ciisrupting the normal strucu-lre.

Spleen revealed vacuolaticn. Heart shox'ed heavv infiitration of ilmphotd cells in the

myocardium. Proventriculus shorved infiltration of lymphoid cells and cancerous tissue

beiow serosa. Mucosal layer was quite normal. Bursa revealed necrotic area in bursal

follicles.

Serology

Marek's disease (MD) virus.was not detected in feather follicles b-v agar gel preciprtation

test, Hor,vever antibodies against MD were detected in four serum samples collected from the

affected areas. Whether these antibodies were from natural infection or in response to

vaccination could not be determined.

Egg inocalation

Clinical specimens were also subjected to chicken embryo inoculation for isolation of

Newcastle disease virus. All samples u,ere found negative for Nervcastle disease virus.

_j,.I*l
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Retrospective analysis nf postmortem records of Central \-eterinarr Laboratory

Postmofiem records of Central Veterinary Laboratory betrveen April and August 199g were
anal1'sed. Detailed farm history from flocks that were diagnosed ivith \Iarek's d.isease rvas

analt'sed to determine the morbidity and mortality and most susceptible age group afrected
(Tabie 2). Birds of 12-18 weeks of age rvere mostly affected, with the overall nrorbidit' of
24.5% and mortality rate of 18olo.

Table 2. Morbidity and mortality rate in layer chickens due to Marek's disease

Period Farms
affected

Age Total
population

No. sick No. dead Morbidily lzo Mortaliq,
o//o

April to
August
1998

14 12-t8
lveeks

16,745 109't 3016 6.4 18.01

Source: C\,iI- (1998)

Though MD seems to have been in Nepal for sometime, factors responsible for influencing
outbreak of MD at that time in a u'ider areas is difficuit to outline. Some variant vinrs may
break through the immunitv bamer produced by conventional vaccine (N{ohantr,. 1990)

Other factors that might have contributed for a rvide scale outbreaks at that time could be

' Poor biosecurity measure or no biosecurity measures in most of the farms of Chirw*an

' severe stress due to high ambient temperature, i,adequate spacer M,vcotoxin contami,ated feeds leading to immunosuppression
. Unawareness of the farmers about the disease. and
. Improper vaccine and vaccination

CONCLUSION AND RECOMMENDATION

Based on clinical signs, pathological lesions and histopathological studies, the outbreak was

confirmed to be due to Marek's disease. This outbreak emphasises a need for a national
policv on poultry disease especially to prevent introduction of non endemic disease, and
proper control of endemic diseases through a strategic vaccination schedules based on the

disease epidemiology in the country. Quality control of vaccines and biologicals including
regular seromonitoring of vaccinated flocks has to get a priority. Extension activity has to
focus on proper biosecurity measures and regular disinfection in the farm.
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