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= EDITORIAL

b Livestock sector since time immemornal has significant role in Nepalese farming
| households for their family income and as an indispensable part of our agriculture &
system. It is also an important source of animal protein in human diet. Eurthermora
improvemant in fvestock production is amengst the few allamatives available to the |
|| rural communities to improve their standards of fiving. Realising its tremendous
L potential for growth, national planners have given due importance ta the livestock
sector in the Agriculture Perspective Plan, a long-term policy of the govemment for
agriculture development. Accordingly, the ninth five year plan has envisaged §
| several activities to improve the production and productivity of the Nepalese 3
& livestock. Apart from inherent characters of our indigenous livestock population,

animals health problems related to different infectious diseases, development of &
|| resistance in disease causing organisms, insects and pests are the major constrains §
| toincrease livestock production and productivity,

| With restoration of democracy in the country. the role of the government is redefined
| mainly as a motivater, facilitator, promoter and regulator instead of so called 3
"Contracter of Development” of the past In this changed context, privatisation of
& velennary services could play a complementary role towards providing effective
& velerinary services, which will be a milestone for flourishing a viable livestock
. industry of the country. This on the other hand will ample oppertunities for §

employment in private sector reducing the excessive dependence upon the §
i overnmant for employmant. Te ensure quality veterinary services, production of &
. qualified man power is imperative and establishmeant of Veterinary college al ¢
institute of Agriculture and Animal Sciences at Rampur, is another step towards §
fuffilling 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 |
¢ participanis to interact and share technical knowledge and experiences for their [
= scientific advancement. g

As decided by the executive committee and anncunced in our earier volume of &
Bulletin of Veterinary Sciences and Animal Husbandry, will be published as g
"NEPALESE VETERINARY JOURMAL" this issue onward. We hope o receive |
i cordial help and support from all colleagues working in this fisld, in our endeaveur to _
| establish Nepalese Veterinary Joumal as a reputed journal '




PROCEEDINGS O
THE SIXTH NATIONAL CONFERENCE OF
_ NEPAL VETERINARY ASSOCIATION

(Veteon 99)
Kathmandu
- February 22-14,1999

The sixth national conference of MNepal Veterinary Association was held from
February 22 to 24,1999, with the theme of "Effective Veterinary Services for
FPoverty Alleviation"”, at Intermational 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
N¥A 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 socic-economic growth of
the rural livestock holders of the country.

Awards, Plagques and Certificates were distributed to the varous distinguished
participants by the chief guest for their significant contribution on strengthening of
veterinary services and livestock development of the country.



As concluding remarks, the chairman, Honourable Mr. Prithvi Raj Ligal, NPC vice
chairman, stated the need of the veterinary services to the nation and was 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 of NV A,

The conference was attended by 238 member veterinarians from all over the nation
and some foreign participants from England, Japan and SAARC countries A total of
17 scientific papers on various aspects of the profession were presented in seven
different scientific sessions

In a closed session, the general assembly elected the new executive committee for
next twa years' period, The executive body elected were as follows:

Dr. Wil Prakash Singh Karki »  President

Dr, I, P. Dhakal » Vice President

Dr. N. P. Ghimire »  General Secretary

Dr. K. P. Premy » Joint Secretary

Dr. Rajesh Yadav »  Treasurer

Dr. R, R. Shrestha p  Central Member

Dr. B. K. Dahal *  Central Member

Dr. 85 N. Den » Regional Member (Eastern)
Dr. K. B. Kayastha *  Regional Member (Central)
Dr. M. D. Lekhak » HRegional Member (Western)
Dr. P. 8. Kushwaha *  Regional Member (M. Western)
Dr. H. C. Karki » Regional Member (F. Western)
Dr. 8 N. Mahato »  Editor in Chief

The closing ceremony was held on 24 February at Administrative Staft College hall,
Jawalkhel
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INFECTION AND EFFECTS OF GASTROINTESTINAL NEMATODES IN COATS
RAISED UNDER THE SEDENTARY AND MIGRATORY MANAGEMENTS IN THE
HILLS AND MOUNTAINS OF NEPAL

B.R. Joshi'

ABSTRACT

A study was conducted for a period of one year on the epidemiology and clinical
significance of gasirointestinal nemeatodes on the health and production of goats
raived under the sedentary and migratery managements in the hills and mounizing
in Nepal, The findings of the study showed that the worm burden in the migratory
goats was considerably higher than that in the sedentary gomts thronghowt the year.
However, this diference was not reflected on the faecal ege county of the animals
as thiv value was always lower in the migratory geats. The clinical significance of
this sub-clinical infection was considerable in both systems as the growth raie in
worm contralled kids was 166 and 93 percent higher than that of the unireated
animals in the sedentary and migratory systems respectively. These findings are
discussed and the approoch for strategic control is suggested in the paper.

INTRODUCTION

Goat production is an important component of subsistence agncalture system in Nepal and the
estimated 5.4 million goats in the country are raised under the sedentary or migratory managements
throughout the coumiry (LMP, 1993} The four main broeds of goats in the ecuntry, namely
Chhyangra, Sinhal, Khan and Terai are raised respectively in the high MOURSAIRCUS, MOoUntAinous,
hills and terni regions of the cotntry. Gonts are raiscd by all cormmiinitics and classes of Nepalese
saciety for their diverse use but principally for meat production, which is relished by all sectors of
the socsety. The demand of goat meat in the country is ever increasing and to fulfil the daily needs
of the urban population, there is a regular import of live animals from the neighbounng countries
as it could not be fulfilled from the production within the country. However, despite the constant
imnpaort of live animals, the supply is still well below the demand, causimg the steady rise in the
market price of goat meat.

The local estimated population of 5.4 million goats in the country contribute very little to the market
needs of the country and is perhaps only able to supply 1o the necessicitios of the rural population.
The production svstems are traditional and the logsss in the system are very high to affect the
productivity of the system. Shrestha (1994) reported 27.5% mortality in kids and 5.4% in sdult
animials in the sedentary management with poor growth rate of the surviving kids. The productivity
of Sinhal goats mﬁeﬁma}miﬁnuunﬂaudmmuﬁm:xpmmh:nﬂm:mym
to vanous influencing factors.

" Agriculturnl Research Station, PO Box 1, Pokhara, Nepal
|
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Amaong the various factors influencing goat productivity, infection of gastrointestinal nematodes
15 regarded & one of the important factor (Shrestha, 1994} and in some isolated studies the response
to anthelmintic treatment has been reported to be encouraging (Shrestha er af, 19940, Kadarniva and
Joshi, 1994). However. these studics provided bittle information on disease epidemiology and long
term production responses. Hence, the present studies were aimed to understand the infection and
effects of gastrointestinal nematodes in the goat population raized under sedentary and migratony
managements in the hills and mountaing of the country.

MATERIAL AND METHODS
Study area

These studies were conducted in the sedentary flocks of Bharat Pokhan willage of Kasla district
located at an altitude of B30 metre above sea level {masl) and in a migratory flock of Ghandruk
village of Kaski district located at an altitude of 2 100 masl. The migratory flock moved from 5000
mas] during the summer months to 1000 mas] in the low valleys during the winter months.

Epidemiological Studies

Indirect measurement of parasite burden of the animals was evaluated by faccal egg counts of the
adult and young animals. Faccal cgg counts were carried out according to MAFF (1986) fram the
representative population of animals (adult and voung) from both systems at monthly intervals The
number of faccal samples examined cach month is presented in Table 1.

Tahle 1. mumber of faccal samples exammed ¢ach month

Sysiem | Age |[Feb |Mar |Apr [Mey [Jun |Rd |Aug |Sep [Da [Mov |Dec |Jan
Adu,

bhg. 47 48 &6 54 54 55 56 56 | 44 S0 S0

Kids | 16 33 25 3 29 i) 1 14 Il 37 15 16

Sed. hdll 60 |44 Ay (49 |50 |47 51 50 |3z 51 51 45

Kuds |11 20 20 34 1 I3 L4 31 Z1 11 Pl 33

(Note: Migr.= Migratory, Sed =Sedentary, Adu= Adult)

The faecal egg count data were supplemented by monitoring the worm burdens m the adult anmals
during different seasons of the vear, for which 11 adult goats from the mgratory and 12 goats from
the sedentary Mocks were purchased and worm burdens were assessed according to the methods
described in MAFF ({1986). Specics identification of the parasitcs was carried out according to
Soulsby (1965) and the hypobiotic larvae according to Thomas and Probert (1993).



Effects of gastrointestingl nematodes in goats
Production Response studies

The cifects ufmﬁnwﬁnn]nmmmdmmpmdun&ﬂywmeumMﬂByMﬁng the weight
gain and faecal epg counts of sub-sets of kids pair matched for body weight, age and sex. The
treatment group was maintained worm free by regular anthelmintic treatment {ivermactin at 300
meg'kg, s/e at monthly intervals in the migratory goats and fenbendazole 5 mg'kg, orally,
fortnightly o the sedentary goats) and the weight gdin responses was compared to that with the
umakmagﬂunhfmmmmmmmnw}.ﬂmfmnﬂmumﬁbwymjgﬂ
wire messurcd at monthly intervals for a period of ope year in migratory system and for 6 months
in the sedentary system. A total of 14 and 10 kids vere monitored in the migratory and sedentary
sysiems respectively.

RESULTS

Faecal Epg Counts

The mean faecal egg counts of sdult and young animals during different months of the vear in
both system iz pregented in Figures 1 and 2.

Eggs per gram of fosces

BOo

EDG

|I + CRE-UNSATONY GOATS
GWN
iﬂnW
B
F U & H J J & 8 8 WH @ J
Wonths
Figure 1. Mean faccal egg counts in sedentary and migratory adult poats

The mean faccal 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 summer monsoon months.
The egg counts of migratory adult poats on the other hand, remained al a low level during all (he
year, the highest value recorded being 235 cpg during the month of May, The mean [aecal epg count
of kids followed a similar pattern to that of the adult goais. The faccal cgg counis of sedentary kids
ncreased after May, remained elevated until November and declined thereafier. The mean comnt of

3
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the migratory kids showed a slight rise during May but was consistently low, never exceeding 200
epg- Thus an increase was ochserved in the egg counts of both adult goats and kids during the rainy
season in the sedentary system, but no definite trend was recorded in the migratory system.

Eggs per grom of foeces
1,000

|00
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Figure 1. Mean [aecal egg counts in sedentary and migraiory goat kids

Worm Burden of adult Goats

The mean worm burden (including the hypobiotic larvae) in the adult poats during different
sensons of the vear is presented in Figure 3.

Tatal worm counts of individual goats ranged from 1,300-3% 990 and 30-2,250 in the migratory
and sadentary syvatems, respectively. The meaan worm burdans were considerably higher in migratory
than m sedeniary animals throughout the year, Differences were significant during the autumn and
spring seasons (P<0.05), The proporticn of the tetal worm population in amvested development was
considerably higher in the migratory goats than in their sedentary counterparts. (Figure 3).

Hypobiosis was recorded more frequently in the sbomasal worm species and only rarcly in the

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



Effects of gastrointestinal nematodes in goats
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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 sedeatary goats rarely excesded
thousands, it wes always higher than three thousands with the highest recorded burden of mare than
eighteen thousands in the migratory goats.

Smmﬂ:hmgusinﬂmmmpmithnmmdudhbﬂhmmmsyﬂm. Osteriagia
nuwm“mmmpmmhmimmmwmmm
spp with a low proportion of H. contormes. A significant increase in Ostertagia spp and a reduction
in Trichostrongyiug spp was recorded during the autumn season. In the sedentary system, however,
the predominan gmmwu?n‘m&mnmgdmmn@tdmmm:mmmﬂmmmhm
proportion was comprised of A conforius,

Effects on Production

The nematode control regime adopted in these studies did not alwavs protect the snimals
complelely. It was particularly trug for the monthly ivermectin treatment during the wet summer
manths far the migratory animals Whereas, during the dry winter months, faseal epg counts of the
treated ammals were always zero.  Similarly, faceal egg counts were always zero in the groups
treated with fenbendazole at fortnightly intervals. The faceal egg counts of the animals in control
group in all studies, remuined significantly higher than that of trented animals but Ouctuated
according to the seasons,
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Table 2. Seasonal changes in worm compaosilion of parssile species in adoll poats.
Svstems Mematode Spring Summer Autumn Winter
genera (M-M) (J-A) (5-N) (D-F)
Migratory | Haemonchus 268£174 240230 2T0£150 200 100
(8.2) (2.0) {(2.0) (1.0
Cstertagia® 13002376 | 34804 1940 | 11230£330 | Y275x1835
{2387 (45.7) (BG4} (39.2)
Trichostrongylus | 13834883 630565 13904750 | 22101210
{42.2) {46.9) (10.7) (11.9)
Bunostomun 25125 1) (1] S50
(0.8} {0.3)
Others** 298108 Gdied 40 [0 BROOLAR00
(%1} (5.3) (0.7} (47.4)
Mean Total 3174 11940 1249940 18550
Sedentary | Hoemonchis TRLED G402 TH TS0 0
(8.9} (31.7) (87)
ﬂ.-zmm:gm" 145453 1547 Hilk=d (] {
(16.6) (1.2} (74)
Trichostrongyius 25043 480168 425375 495+375
(28.6) (18.8) (52,8} (69.7)
Bunastomn i i 5050 55+55
(62) )
Others®** 400400 102438 200=100 la0+160
(45.7) (2.2) {24.8) (22.5)
Mean Total 873 1237 805 710

(Mote:*= Osrertagio includes both Oyrertagia and Telodersagia species wogether, Others**=
Oesophagosiomim, Coaperia, Strongoides, Trichuris, Chaberria; Figures in parenthesis
represents percentage of the species in the population.

In both systems, the weight gnin in parasite controlled animals was significantly higher than in the
managed under farmer’s management (untreated). The weight gain varied in both systems. In the
migratory kids, at the end of 350 day experimental period, the cumuolative weight gain in treated
kads wag 4.0 kg higher than the untreated animals. Thiz difference was significant stabistically
{P=1.05), The mean weight gain per doy in treated kids was 26em/day as compared to 14.3pm/day

L]
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in eontrol kids, Whils, in the sedentary systom, the mean total body weight gam in the treated goat
kads was 8.9 kg as compared 1o 3.7 kg in control animals during the study period of & months, The
difference in weight gain i highly significant statistically (P< 0.005). During the study period, mean
daly weight gam of trested kids was 51 A griday as compared to 23 gmdday in the control animals.
T mnum'ofﬂlauﬁghguh:rﬂpunmiuﬂxuﬂtedki:hinbﬂs}mmgispm@madasﬁb]e
i

Table 3, Body weight gain in migratory and sedentary goat lads following
gastrointestinal nemstode control,
System Ciroups Total wesght Yo weight gain an Weight gain per day
gain (kz) imitial body weight (pm/day)
Migratory Treated a1 56,4 26
Control 50 20:2 143
Treatad 90 G605 3l4
Sedentaly | cantrol 37 232 230

Despite the fact that, anthelmintic treatments did not protect the animals completely, the body
weight gain of the treated groups managed in both systems was significantly higher than that
managed under farmers traditional management {untreated). Il was also noticed that body weight
Eain in the treated animals was higher while the nutritional status of the animals was betler,

DISCUSSION

Although, the browsing habit of goats reduces their intake of infective larvae, the higher worm
burden in the migratory goats than in the sedentary animals reflects the grazing environment of the
nimals in both systems as the absence of browsing vegetation above certain altitudes forced the
animals to graze. Consequently, their worm burdens were considerably higher than the sedentary
goats. However, this difference was not reflected in the fazeal egg counts of the animals, possibly
because, the worm species (0 Atangiinglanggulacnsic) recorded in high mmbers in the MIgratony
anmils might have low fecundity than the worms recorded in he sedeniary goats. This speculation
however, noeds further investigation. The lower &g counts and relatively lower body weight loss
in migeatory animals than the sedentary goats, however also suggests the possibility that the better
nutritional status of the migratory goats might have resulted the higher immunological status in
these animals, which weuld reduce the fecundity of the parasites and their effects on the animals,
These findings however, suppart the view that the faecal €88 coumts are poor indicator of the worm
burdens in the animals. The faccal epg counts of the animals in both systems was gencrally low,
never exceeding 200 epg in the migratory and 800 epg in the sedentary anmmals, Nevertheless,
despite the low faccal ege counts, the response to anthelmintic treatment was highly significant in
both systems. Hence, eritical level of fascal ege counts in poats shoald be much lower than that
considered for sheep, This is particularly true if the decisions on contral programmes are based on

4
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faccal egg counts. It further stresses the fact that goats are more susceptible o gastromtestinal
nematode infections as suggested by Rickard { 19940).

The species composition of the worm burdens in both systems varied considerably. While,
Trichostrongyhes spp was the predominant worm species in the sedentary system, it was Ostertagia
spp. (mostly O nianguingtanggulaensis), which was recorded in high numbers i the migratory
goats. This parasite has not been reported previously outside of Tibet (K'ung and Li, 1965), The
proportion of this parasite increased while the animals were at the alpine pastercs and reached to
#2% of the total worm burdens during the month of August (Joshi er gi, 1997). This parasitc is
smaller and slender than other Ostertagia or Teladorsagia spp. commeonly found in small
ruminants. Nothing 1s known about the pathogenicity of this species and further studies are needed
to understand this aspect. The abomasal worms showed a much greater propensity for bvpobiosis
at higher altimdes. This may again be related to the greater proportion of Ostertagia in the worm
population and to the exposure of the free living developmental stages of the parasits to the cold
climnte al the higher altitudes. In contrast, the selection pressure for hypobiosis on the Haemomchus
contoris population at the lower altitudes would not be so strong as temperature is not a limiting
factor and there is generally sufficient moisture.

The cpidemiclogical studics show that, the mam period for pasture larval challenpe are the wet
spring and summer months, from April™May to September/October, In the migratory system, this
is the pericd for upward migration and grazing at the alpine pastures. Survival of infective larvae
at the alpine pasturss has been reported from the Swiss Alps (Eckert and Hertzberg, 1994).

These studies confirm that parasitic pastroententis is the cause of considerable loss in poat
production in Mepal. This is true of animals reared under both the sedentary and migratory
management svstems as the control of nematode parasites resulted substantial improvements n
body weight gain over pair matiched animals reared under farmer's managements. This difference
was about 93% m migratory to 160% in sedentary goats. Thess estimates of sub-clinical losses are
probably conservative as il was apparent that the full benefit of parasite control could only be
cxpressed in animals on an adequate plang of nuintion.

It is also important (o note that although the level of infection was sub-clinical, and the ammals
were under sub-optimal nutritional status during some periods of the year, the body weight gun was
significantly higher in treated kids in both management systems. Thus it can be anticipated that the
responsss (o nematods control would be considerably higher if the autrition of the animals could
be improved duning lean seasons, This aspect needs further investigation in the field conditions.

Possible Control Strategy

Considering the undefined and uncontrollable grazing areas and the seasonal pattern of infection,
the possible strategy for the coatrol of gastromtestmal nematodes in the goat population in the hilis
and mountains of Nepal would be the rational and strategic application of anthelméntics. The most
important aspect of this strategy would be to prevent the animals from the high level of mfection
during the wet summer months {Jume-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 (o minimise the use of anthelmintics not only from the economic point of view but also

B
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to avoid the development of anthelmintic resistance. Under these circumstances, the nomatode
controd programmes would only be significant, if’ the nutritional status of the animals 1s also
improved simulianzously. Anthelmintic application could thus be incorporated in & fecd based or
mimeral block based fornmlation.

Na cost benefit analysis were carried out for the control strategies suggested in the present study,
hence the patential benefits of one or the other schedule cen not be estimated. It is thercfore,
suppested that a cost benefit analysis for the different options should be evaluated under the
farmer’s conditions so that the strategy with highest economic return eould be adopted. More over
any technelogical possibility would need to be evaloated with the prevailing economics of the
farming conditions and the potential retum from the investment.
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MANAGEMENT OF VIRULENT FOOTROT IN NEPAL

S . Ghimirel

ABSTRACT

Findent foorror introduced into the cowntry in the 1980z was endemic in
migratery flocks of Kaskd, Lamjung and Manang disiricts of Gandald zome.
Contireous efforts to comtrol and possitly erodicote the disease from this area
prevenied Irs firther spread, and controlled the severtiy and prevalence of rhe
disease in endemic flocks. The divease, however, proved very difficulr o be
eradicated from some flocks dug 1o fis contimous during migration.
To overcome momagement complications associated with ammual migration,
ichelobacter nodasus, the essential fransmisting agent of footror involved in
these outhreaks were extensively ixolated and characterised. Only isolates af
fwo serogroups Le serogroup B and E were identified to be arsociated with
virulent fooitror in these flocks. As these isolates were different from the
protofypes used in vaccing production, and as the multivalent footror vaccines
are less potent thawm the mono or Bivalen! footrot vaccines, specific bivalent
vaccine againg footrol in Nepal was produced and used o control footrol in
these flocks. Specifie bivalent vaccine provided protective immunity for mave
fthem six months spent om migration, Use of thiv vaccine together with other
maragermenl plans aimed at eradicating virulent footrot from this area has
resulted in disappearance of virulent footref in these flocks since 1994, Results
of extensive clinical and serological survelllance of the disease so far sugges!
the elimiration of virulent footrot from Nepal, Disease surveillance acriviries

are sl ongoing.

INTRODUCTION

Footrot is a contagious discase of the feet of ruminants '-.:.hmhc.auses lameness. Tt is a mixved
bacterial infection of which Dvichelobacier modosus is the essential transmifting agent
{Beveridge, 1941). Two forms of the disease, virulent and benign, are generally recognised,
though & 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 canses a significant economic loss to the sheep industry. Virulent footrot is
therefore subjected to control and eradication programme (Egerton and Rasdsma, 1991}
Being a mild and transient disease, benign footrot does not warmnt institution of a disease
control programme {Egerton and Raadsma, 1991)

| Central Epidemiology Unit, Tripureshwor, Kathmandu
(Former Velerinary Besearch Officer at Lumde Agncultural Research Centre, Pokhara)
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Conventionally, control of footrot is cither achieved by prophylactic vaccination or by
regular footbathing (5-10% formalin or 10% zinc sulphate) during discase transmission
season. Eradication can be achieved by one of the three methods, namely, a depopulation
and restocking with disease froe animals, b. identification and culling of all affected animals,
and ¢. dentification and treatment 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 of the discase before it is attempted. In other word,
effective control is required before disease eradication.

Viralent footrot is suspected to have besn introduced into Nepal through imported rams in
the nineteen sixtics, and has becoms endemic in pans of Kaski, Lamjung and Manang
districts of Gandaki zone (Karki, 1983). The disease proved 1o be very devastating in these
flocks. Before the discase was diagnosed and control programmes instituted, two thirds of
sheep in footrot affiected 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 52% 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 centinuity of migratory husbandry, but also posed a
serious threat to the hill agricalture as a whole. Because of its adverse effects to the hill
agriculture, mstitutional control programmes were implemented since 1973,

NEPALESE FOOTROT CONTROL PROGRAMME
The initial phase (1975-1978):

Initial footrof contrel programme was implemented jointly by the Lumle Agricoltural
Rescarch Centre (LARC) and Sheep and Weool development Project of His Majesty’s
Government of Nepal (HMGN). The disecase was then prevalent only in parts of Kaski and
Lamjung DMsirict, LARC was responsible for controlling the disease in Easks whereas
HMUCN was responsible for implementing the programme in Lamjung district. The method
nsed for treatment was paring and footbathing of affected animals in 10% 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 involvemnent was suspended. This control programme reduced the severity of
the infection in affected flocks, but was not able to elimmate the infection from the affected
flocks. This programme, however., was not able to prevent the spread of the mfection to
disease free areas, and by 1979 the discase spread further affecting Manang flocks and
several flocks of Lamjung east of Marsvandgi river.

The second phase (1978-1992):

Between 1978 and 1992, LARC was solely responsible for implementing the programme,
HMGN provided support to the programme by seconding manpower and indirect suppori
through facilitating programme implementation by administrative and moml support.
Extensive survevs of adjoining districts were conducted 1o determine the extent of the
discasc spread. By 1979, it was evident that footrot had not spread west of Sefi rver, the
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western boundary. However, it did spread castward from the previously defined eastern
boundary. the Marsyangdi river, affecting flocks from east Lampung and Manang (Foulds,
1979). However flocks of east Lamjung east of Dordi river and those of Gorkha wers not
affected (Karki et al, 1982) The Derdi river was therefore identified as the castern
boundary. Thus the footrot area encompassed approsimately 250 migratory focks from
parts of Kaski, Lamjung and Manang representing approximately 30000 sheep and goats
between the Seti river in the west and the Derdi river in the east (Fig. 1),

By carly cightics it was evident that treatment of affecied animals during the dry winter
months alone was ncither 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 couniry’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 drv 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 to practical constraints.
Protection of healthy animals during the risk period of migration by vaccination was
attempied. Two types of vacemes were used, initially a commereial bivalent vaccing and
later a multivalent (8 serogroups) commercial vaccine. However, none of the vaccing
provided sufficient protection.

The programme mmplemented between 1978 and 1992 reduced the severity of infection in
affected flocks, prevented the further spread of the discase to new areas and eradicated the
virulent disease from most of the flocks. However, the discase consistently recurred in a
small number of flocks. Inability to identify and cull all infected animals {including
subclinical infections) before migration and to protect healthy animals while on migration
were ihe major obstacles for the success of the programme. Frequent mixing of several
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 inspection 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 cither by footbathing or vaccination using commercial multivalent vaceines,
altemate approaches of footrol management were considered. Limitation of conventional
footrot vaceine is the short duration of immunity which probably was not ensugh to protect
animals for the six months spent on migration. In contrast, mono or bivalent vaccines
provide 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
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Sydney, Australia since 1992 with the financial assistance of the Australian Centre for
International Agricultural Research (ACIAR).

Basis for specific vaccine and vaceination:

Extensive isolation and characterisation of Dichelobacter nodosus, the essential transmitting
agent of footrot, from migratory focks revealed the presence of virulent isclates 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. Tt was therefore decided to formulate bivalent
vaccine uging 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 migratc together with other animals, but regulardy received
booster immunisation before next migratron,

To provide the maximem 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 Mepal was during the upward migration through the forest, ie
between May and June (Ghimire and Egerton, 1906). Though to a limited extent, footrot
also transmitted during the descending migration ie. between September and Uctober
(Ghimire, 1997a). Prophylactic vaccmation was done in April, just before the flocks left the
villages for alpine pasture, which was also practically convenient.

Integration of specific vaccination to field divease management programyne:

The evaluation and use of specific vazcine was added to a footrot management system which
consisted of inspection of all sheep and goats several times during the winter months
{(November-April). At these inspections animals affected with footrot were identified and
treated with antibiotics and the specific vaccine.  All those animals which faled to respond
to the treatment were culled before the focks went on migration ic. before Aprl. The aim
of this rigorous inspection, treatment and culling was 10 ensure that only apparcntly discasc
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 pastares in the first year of
vaccination, However, ngorous inspection programme for identification and treatment
(.-mul:nmn:s 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 besn isolated either, despite the intensive
clinical and bacteriological follow up. What has been observed regularly in each migration
iz a low prevalence of benign footrot in both the vaccinated and unvaccinated flocks It
seems likely that animals which have been immunised anmually against the two virulent
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SETOGrouUps are so resistant to infection that no carriers ameng them have relapsed.
Serological studies of representative animals have also indicated that animals vaccinated
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with specific vaccine have maintained the group mean serum antibody titres above that

considered protective (Thorley and Egerton, 1981) for more than six months (Fig. 2). The

failure of unvaccinated animals to acquire or manifest virglent footrot may be due to the

elimiriation of subclinical infection from that population of animals because of the low
prevalence of disease occurring in Group D in the first two years of the mvestigation.
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Figure 2. SummagghﬁninﬁhtagainstmugmupEmﬁgmsinshupufdiﬂ’:mﬂ
vaccination groups during wvarious mspections between March 1993 and
November 1995 (Source: Ghimire, 1007h). The dotted linc indicates the group
mean agglutinin level considered being protective in sheep (Thordey and
Egerton, 1991)

Note: Vaccination regime; Group A - Specific vaccing, Group B - Multivalent and Specific

vaceing, Group C - Multivalent vaccine, and Group D - Nil

Withdrawal and vaccination and intensive cfinical and serological surveillance:

Virulent footrot was not recorded in any flock continucusly for two migrations i.c. 1994 and
1593, To ensurc that the absence of the disease was due to elimination of virulent strains of
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D nodasus from these flocks rather than due to suppression of their expression in vaccinated
animals due to a strong vaccinal immunity, vaceination was withdrawn from these flocks.
Initially in 1996, vaccination was withdrawn from | 5% of vaccinated flocks, However, there
was no outhreak of virlent Footrot in those flocks during that vear. As a result, mn 1997,
vaccination was withdrawn from the whole population. Extensive clinical monitoring of
these flocks hae so far failed to reveal the reoccurrence of virulent disease in those flocks.
Samples from any suspected foot lesions are regularly cultured, which has zo far revealed
only benign iolates, if any. Furthermore, sernlogical monitoring by anamnestic challenge of
unvaccinated adimals for two consecutive migrations, ie in 1997 and 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 that specific immunmsation assists climination of the strains of D,
nodasus against which it is dirccted. Disease surveillance activities arc still on geing in the
endemic areas. However, benign isolates of D, nodasus are isolated from these flocks almost
every year. Furthermore, to ¢lucidate the status of the discase n other parts of the country,
clinical and bacteriological surveys are being conducted by LARC in districts other than
Kaski, Lamjung and Manang. Limited surveys conducted so far had not revealed the
presence of virulent footrot in any part of Nepal. An extensive survey of other parts of Nepal
iz required to collect scientifically valid data to declare the whele country frez of viraleat
footrot and hould be considered for future research.
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NATIONAL STRATEGY FOR FOOT AND MOUTH DISEASE CONTROL AND
ERADICATION IN NEPAL

G.N, Gongal! and NP S, Karki?

ABSTRACT

Foot and Mouth Disease (FMD) is endemic in Nepal and is of significant
economic imporiance in the agricultural production sysiem of the country. The
diseaze is a major constraint on effort designed to upgrade the quality of
livestock through the itrocuction of high yielding improved breed of animal.

Ot of 75 districts, serotypes of FML virus has been identified in 6] districis of
Nepal OFf the seven standard serotypes, 0, A, C and Asia-1 have been isolated.

The spcio-economic Situation in the country iz not conductve lo the adoption of
a slaughter policy in the control of FMD. Vaccination I3 likely 1o be the
cormersione around which any future policy will be bult.

The epidemiology of FMD and national strategles for FMD control and
eradication are outlined. Zonal concept for FMD waccination campaign and
efficient disease diagnostic services are di scussed in detatls

INTRODUCTION

Livestock plays an impartant and integral role in the agricultural farming system of Nepal
Livestock population of Nepal in relation to arable land and human population is large by
Asian standards. but livestock productvity is low. Low livestock productivity is atiributable
mainly o wide range of endemic livestock discases whers FMD accounts to be the top most.
Other factors inclde poor nutrition, Jow genetic potential and traditional managsment
systems, There has been some development towards commercialisation of livestock
production, but subsistence level of production gtill prevails in majority of rural arcas. Caitle
and buffaloes provide the majority of the draught power for cultivation and harvesting and
the main method of transporiation in rural and sub-urban areas, Buffaloes are particularky
important to the people of Nepal because they are kept for multiple use, i.¢. milk, meat, and
manure production, draft power and bio-fuel, Live animals are imported as well as exported
in large numbers from neighbourmg countries and vice-versa.

In recent vears, there is a sharp increase in the number of crossbred cattle population as a
result of continuous cfforts of Department of Livestock Services to improve productivity of
local cattls through cross breeding and extension activities and commercialisation of dairy
farming. The improved breed of cattle and buffaloes are highly susceptible to a devastating
disease like FMD, which may produce fatal outcome and heavy economic losses to the

| Mational FMD eontrel Saction, Budhanilkantha
2 Department of Livestock Services, Hariharbhavan, Lalipar
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farmers. The presence of FMD is a major constraint on effort designed to upgrade the quality
of livestack through the introduction of high vielding, improved bread of animal.

ECONOMIC IMPORTANCE

The economic importance of FMD due to the loss of productivity following infection is
enormous. Infection in drafi cattle causes a serous problem in tillage on which the
preparation of agricultural land is fully dependent. It virtually paralyses the cultivation work
and thus cauzes a great shortfall in agricultural cutput. In dairy cows sharp drop in milk
production, ahortion 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 fiture and the prevalence of FMD could be a major bamier. Various study reports
clearly mdicated that FMD 15 the major hivestock discase that cavses enormous economis
losses in agriculivral production syvstem.

EFIDEMIOLOGY OF FMD

FMD is endemic in Nepal since time immemorial Epidemics of FMD have besn 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, kigh incidence of FMD is noticed during monsoon and post-
monsoon period. The reason could be extensive movement of amimals for agricultural
activities dunng the ramy season and unrestricted importation of large number of food
ammals 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 1t is all the vear round in the south. Most probably, the gingle 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 national frontiers provides the mechanism
of introducticn of different setotvpes of viruges into the country.

The laboratory based FMD diagnosis in Mepal started in 1965 when spocimens from
suspected cases of FMD were sent to the World Reference Laboratory (WRL) for
confirmatory diagnosis. Serotyping of FMD vires is done on regular basis in the National
FMD Laboratory since 1983, The detailed record of FMD virus scrotyping done so far is
presented in Table 1. No virus was detected in almost 60% of the samples submitted. OFf the
seven standard serotypes, O, A, C and Asia-1 have been isolated. In positive samples,
serolype O was predominant (69, 7%) followed by Asia-1 (18.0%6), serotype A (8.7%) and
serobyvpe C (3.6%) (Table 1). Serotype O was identified for the first tire in 1963, serotype A
in 1967, serotype Asia-1 in 1984 and serotype C in 1990

Serotype O 15 responsible for regular outbreak of FMD in Nepal (Table 1). Serotvpes A and
Asia-1 were isolated egularly but less frequently than that of 0. Subtype A was recorded in
Mepal prior to its detection in India in the early seventies (Ferris et al,, 1992), Serotype C
wag recorded between 1990 and 1995 Out of 75 districts of Nepal, FMD virue had been
isolated and serotyped from 61 districts (Fig. 1). FMD virus typing has not been done from
Taplejung, Panchthar, Saptan, Solukhumbu, Khotang, Manang, Myagdi, Dolpa, Rulum,
Jajarkot, Kalikot, Dailekh, Baitadi and Bajura districts of Nepal. The distribution of
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serotypes of FMD virus in Mepal dunng the period of 1983 to 1998 is presented in Figure 1.
The resulis of FMD virus serotyping in the FMD laboratosy of Nepal and the World
Reference Laboratory of United Kingdom over the past years demonstrate that serotypes O
and Azia-1 are major dominant serotypes of FMD virus found in this country. Serotype O
was found to be the major serotype responsible for epidemic cutbreak of FMD in the year
1907T/GE.

Table 1. Serotypes of FMD Virus identified in Nepal, 1965 - 1999
Year of Number of Serotypes No Virus
collection samples 0 A Asia-1 C Mixed® | Detected
15635 2 2 4] 0 i 0 IEII
| Si6 3 3 0 L 4] I'.'I| ]
| 567 3 0 4 0 ] 0 1
| 63 3 1 1 0 0 0 |
1973 f 3 '::ll L] 0 0 3
1978 1 | i 0 0 0 0
| 983 T 5 1 0 0 0 1
| S 40 12 g 7 0 0 I3
|35 it 37 0 7 0 1] 14
| 986 11 14 3 | 0 i 12
1987 34 19 0 L 0 0 19
1988 113 25 5 6 o 0 17
1939 53 13 3 ! 0 0 it
1940 s0{ 4l 0 2 1 1 36)
1941 10 3 i L i 0 >
19432 5 2 0 0 | 0 2
1583 74 B il 0 L 0 57
1994 6d 9 D i 1 0 46!
1995 51 3 0 1 i 0 41
1906 100 a0 4 1 I 0 64
1997 100 9] L 13 0 o T8
1928 18 11 2 0 0 1] 5
19040 12 T 0 i 0 1] 5
Total oo 256 i1 64 13 1 536
0L
NVD (%) = 59.2

Source: Institute of Animal Health, World Reference Laboratoy, Pirbright, England
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Fipure 1. Distnbution of serotypes of FMD virus identificd from field isolates, Nepal,
1983-1998

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 countrics of
Indian sub-continent. Serotype C is rare in Nepal, Bangladesh and Pakistan. Very little is
known about prevalent scrotypes of FMD virus in Tibet. It has been repored that O and A

ar¢ predominant scrotypes 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 cuthreak of FMD oceurs everywhere irrespective of altitude and
climatic variation which resulis from extensive movement of animals throughout the country
without proper veterinary samitary inspection and vaccination of susceptible livestock
animals. Regular vaccination as a prophylactic measure alone could be the option for which
a potent vaccme with a leng duration of protective immunity is required
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Table 1. Distribution of Serotypes of FMD virus in Nepal and Neighbouring
Countries
Serotypes identified Serotypes
O(%) | Asia-1(%)] A(%) Ci%)

MNepal 0, A, Asia-1 and C(1590) 692 1.5 a4 L]
India 10, A, Asia-1 and C 544 114 14.1 10.1
Bangladesh [0, A, Asia-1 and C{19%94) 57 34 o 0

| Pakistan 0. A Asia-1 and C{1990) 383 _ 203 144 MA
Bhitan 0, A, Asia-1 and C NA MA MNA MA

MA — Mot avaikable

Existence of anfigenic variation within a serotype has been recognized as a major
impediment in launching a successiul campaign against FMD. This is more relevant in those
countrics where the discase is endemic. This results in 2 natural selection process of the field
viruses during the course of the epidemic which occurs round the year (Mukhopadhyay.
19%6). Therefore, constant updating of the vaccine strain in relation to the field virus activity
is necessary for which monitoring of the subtype activity is cssential. It is evident from the
published literature that propagation of vires through a partially immune population may
give rise to gradual antigenic drift which in due course of time may endanger the whele
population through the emergenes and estabhishment of & subtype in the field, thus putting
the entire immuno-prophylaxis campaign in jeopardy,

At present, polyvalent vaccing which includes serotype O, A, C and Asia-] is imported n
small quantities from India and recommended to immunise improved breeds of cattle and
buffaloes. Tt is not known that whether imported vaccine gives enough protection against
prevalent local FMD wirus strain, but thiere are instances of it faslure, There could be many
reasons for it. As compared to many other vaceines, FMD vaccines are relatively poor m
many aspects. For cxample, FMD vaccines do not effectively protect the establishment of the
virus in the respiratory tract. As a result, a proportion of vaceinated animals which encounter
the field virus are likely 1o become carriers, and thus posc a potential risk to any susceptible
animals with which they may come into contact later (Donaldson and Kihm, 1996). If the
vaccing virus is dominant to the field virus there will be no problem, but if the ficld virus is
dominant to the vaccine virus there could be a problem. Once a non-immune animal has
introduced disease to a farm, there 1s 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
o have vaccination coverage of 95% for a successful implementation of FMD control
programme i endermic 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 FMID control in Nepal.
After the establishment of a separate FMD Epidemiological Laboratory, planning, execution,
maonitoring of the control programme along with diagnesis and serotyping are being dane
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within the country. Today, National FMD Control Section is a specialized government
agency for the cpidemiological surveillance and control of FMD in Nepal that is equipped
with basic laboratory facilities for diagnosis and seratvping of the FMD virns, Initially, FMD
laboratory was established with an objective of vaceme production but for economic reasons,
it has not as vet started production of vaccine.

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 mortality due to the
disease is very low. The productivity of local breed of animal i 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 contrel the disease m a country like Nepal, where limited resources, lack
of trained manpower, poor infrastructure, limited service network and casy access o quality
vaceing 18 lacking. Even under such circumstances, ring vaccination at the time of outbreak
and regular vaccination of exotic and crossbred cattle and buffaloes is encouraged in all
districts,

Siill mere epidemiological work has to be accomplished and awareness of the importance of
the disease m farmers has 1o be created. It iz high time to develep a broad-based field
epidemiological programme and a strong extension programme for cducating the public
regarding the importance of this disease in the productive animal population. It is proposed
to establish & FMD vaceine bank at the central level so that farmer could get it in time. As
private sector is reluctant to keep the stock of FMD vaccine for various reasons and it has
become the prime responsibility of government to ensure adequate supply of vaccine for
prevention and control of disease. Community based FMD control programme will be
lannched in the near future in some potential dairy belts and busy animal trading routes with
the involvemant of farmers group and cooperatives.

FUTURE STRATEGY FOR ERADICATION

FMD has become a disease of regional importance, as there is frequent movement of a large
numbers of animals between the countries. Nepal has fairly established livestock trade with
India, China and Bangladesh with 1o and fro movement in both northern and southern
borders. Besides the trade, similar aninal movement is taking place to adjust pasturing of
amumals which has ereated difficulties in controlling movement through the legislation alone.
Therefore, a common methodology and strategy at the regional level seems much more
tmportant in attempting eradication of animal diseases of the region. The past experience of
rinderpest control and the present eradication programme clearly illostrate an example of
such cooperation. It i 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 mimbers.

The present policy of vaccination of enly high vielding animals in dairy pocket area or
prophylactic vaccination practices in an outbreak arca will never result in the conirol of
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FMD. There is an ureent need to develop techmically feasible, economically wiable 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 Amenica followed zonal concept and
eradicated FMD. Similarly, it may be maore acceptable for an endemic country like Nepal to
control and subsequently eradicate the dissase zone by zone in a phased manner by the
application of large scale immunization of all the sasceptible livestock, rather than initially
attempting a nation wide strategy. Because of the very large population of susceptible
domestic animals in our country, it is not pessible to run a nation wide FMD vaccination
campaign due to financial and technical constramts. In order to plan mass vaccination
programme with minimutn risk, zonal concept is taken into consideration. Baged on difficult
geographical situation and large susceptible animal population, a practical and realistic
approach will have to be undertaken which may include;,

s Creation of mass vaccination zones based upon animal population size, disease
prevalence and animal movement activities.

¢  Stratification of each region into high, medium and low endemic zones to minimize the
cost of operation.

s Use of monovalent vaccines for ring vaccination so that the cost & affordable for
farmers.

» Control of animal movement especially in mountain region,

The livestock population in Nepal is unevenly distnbuted. 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 vicw.

The proposed naticnal FMD vaccination programme is presented in Table 2.

Mass vaccination campaign will be witiated in the Far-Westem region where livestock
population density is low. It will be easier to control animal movement due to the existence
of geographical barters. The experience gained in this region will help to strengthen
vaccination, logistic support and management aspeets 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% of the
total population. Vaccination campaign will be launched twice a year so that newbom, young
ot imported animals could be vaceinated in order to maintain herd immunity at the highest
possible level. The vaccination time is propesed according to the FMD epidemiology, frea
time 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 govemment, non-government lechnicians and village animal health workers
(VAHW) in the project area.
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Table 2. 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 S

Far-Western
[Mid-Western =

|Weatomn .

Ceniral

Eastern

Arca Covorage! %) 13.3] 32 62 80.7 100
Vaccination B0 or above |80 or above |80 or above |80 ar above |30 or above
Coverage{ ™)

Frequency of 2 2 2 2 2
Vaccination )

Time of vaccimation April - May(Baisakh) and October - November{ Ashwin)
Public awareness Febrary - April and August - October

cam ]

The gelection of vacemne and its quality 8 erucial for the effective control and eradication of
FMD. Since Seratype C is rare in Nepal and India and does not pose a serious threat to the
hivestock population, it is recommended to nse Trivalent (O, A and Asia-1) vaccine for mass
ImEnunEzation,

Experience in the control of FMD in South America has cleerly 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-1 — 25% and A -
25%) vaccines for ning and strategic vaccination,

Disease surveillance and dissemination of information:

The rapid collection and distribution of information on all aspects of FMD outhreak and its
control are essential not only for purposes of epidemiclogical surveillance, but also to ensure
that interested parties (veteninarians, farmers, donor and international agencies) are kept well
mformed. National FMD Control Section will kave to develop close working relationship
with Epidemiology unit fo produce quality data and epidemiological information, An
mtensive and efficient system of epidemiclogical mvestigation including high quality case
history data and ficld samples for analysis is an essential component of National Control
Programme, The information can be ussd to design or modify vaccination schedules and
menitor the cffect of vaccination programme on disease control. In fact, epidemiological
investigarions can help in setting priorities for tracing origin of FMD outbreak in a particular
ares

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

15




GN. Gongal snd N P.S Karki
Diagnastic service

Training and facilities for the identification of field isolates by Sandwich ELISA techniques
will be made available in existing Veterinary Diagnostic Laboratories 1n each region in a
phased manner during the project period. Introduction of FMD dmgnostic services in each
region will help to do serotyping in time so that monovalent FMD vaccine could be used to
reduce disease incidence in an outbreak area, Moreover, it will be helpful to receive quality
samples from the field. At present, 60% of field samples received i the FMD laboratory are
of poor quality.

All the reagents required for FMD diagnosis will be standardized and made available by the
Mational FMD Control Section. It will be necessary to introduce basic facilities for sub-
yping, antigenic characterization of FMD virus field isolates and sero-cpidericlogical
studies.
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OCCURRENCE OF POULTRY DISEASES IN CHITWAN VALLEY OF NEPAL
LP. Dhakal', P Poudel? and N. Parajuli?

ABSTRACT

This study was wndertaken during 1996 to 1998 to find out the occurrence of
ponelivy diseases in Chitwan district of Nepal Disease-wise, season-wise and
age-wise cases of broiler and layer birds examined at different diagnosiic
centres of Chitwan valley namely Veterinary Teaching Hospital, Rampur,
Agrovet Laboratery, Naravargarh, National Livestock and Poultry Disease
Diagnostic Clinic, Nargyangarh and Districtr Livestock Services Ciffice,
Bharatpur were analysed. Our of 1956 caves smudied, viral diseases were
ewcountered highest (31%) followed by bacterial (25%) and protozoan diseases
(1738} In both broiler and layers. Among the viral diseases Gumboro disease
was the most common (50%) followed by Newcasile disease (41r%4), infectious
bronchitis (4%) and Morek's disease (3%). Among the bacterial diseases
chramic respiratory disease was the most prevalent (58%4) jollowed hy
oomphalitis (17%4), colibacilloses (11%). enteritis and necrotic enteritis i3
and bacillary white diarrhoea (5%). Coccidiosis was the most common (77%)
profozoan and parasitic disease followed by ascariasic and tapevorm infection.
Brooder pneumania was found most prevalent (21%) among the fungal diseases
Soliowed by mycotaxicases. Visceral gowt was alvo prevalent {18%6) in various
parts af Chitwan, Viral ond protozoan dizeases were mosi common in the
nimmer season whereas bacterial and fungal diseases were common in the
aunush. In brojlers, 15 10 30 days age groups were mostly affected whereas in
layers | fo 2 months old birds were most susceptible o various wpes of
diseaIes,

INTRODUCTON

Poultry industry n Chitwan ig growing day by day from small-scale farmers rearing 500
commercial birds to big farmers having 40,000 birds. It has developed as one of the
commercial cnterprises in private sector of Nepal. There were about 1.2 millien poultry m
Chitwan with 0.8 million breiler and 0.4 mmillion layer in 1995 (Dhakal, 1995). The
population has ncreased to 1.5 million with 0.9 million broiler and 0.6 million lavers
currently, The breiler breeds available in Chitwan district are Hubbard, Vencolh, Arborecrs,
Anak 3000, Avian 43, Hubchicks Ross 208 and Shaver Starkro. Similarly, the laver breeds in
Chitwan are Hubbard Golden Comet, Hyline brown, Lohman browm, Babcock, Babolna
Tetra SL and Kevstone brown

! Department of Veserinary Clinical Science, [AAS, Rampar
* Department of Livestock Production and Management, [AAS, Rampur
# Department of Veterinary Pathobiology, [AAS, Rampar
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Chicken contributed more than 8% of the agriculture GDP and pearly 3% of the national
GDP, Poultry industry in Nepal is developing as one of the commercial enterprises in the
private sector since 1972, A dramatic growth rate in chicken population was observed from
late 1988/89 to 199293, Evolution of high yielding breeds, advancement in management,
nutrition and diseas¢ control measures have contributed for the development of poultry
industry to develop as a major sector of agnbusiness,

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 cightics (Dhakal, 1984). By early ningties,
infectious bursal disease, Newcastle disease, infectious bronchitis and myvcotoxicosis were
the major problems (Bhattarai ot al., 1991). Neweastle 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 diseasss in Chitwan.

MATERIALS AND METHODS

In this study 1956 poultry cases examined at different diagnostic centres of Chitwan district
during 1996 to 1998 were amalysed, The post mortem diagnosis records of Velerinary
Teaching Hospital, IAAS, Rampur, Nepal Agrovet Laboratory, Narayangarh, National
Livestock and Poultry Discase Diagnostic Clinie, Narayangarh and District Livestock
Services Office, Bharatpur between 1996 and 1998 were analysed. All toghether, 1956 cases
were available for study. Disease-wise, scason-wise and age-wise occurrence of different
poultry diseases were studicd. Labomtory diagnosis report obtamed from [ndian Vetermary
Resecarch Institute (IVRI), India, Nepal Apricultural Research Council (Veterinary
Laboratory), Tripureswor and Veterinary Teaching Hospital Laboratory, Rampur was also
inchuded.

RESULTS

Study Population

Total number of poultry cases cxamined at different diagnmtlir; centres of Chitwan during
1996 to 1998 arc presented in Table 1. Of 1956 cases included for study, 35% were from
Mational Livestock and Poultry Diseases Diagnostic Clinic, 28% were from Nepal Agrovet
Laboratory, 23% were from Veterinary Teaching Hospital Rampur and 13% were from
Dnstrict Livestock Services Office, Bharatpur.

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

1998
| S.N. Diagnostic Centres Number Percent
|| Veerinary Teaching Hospital, Rampur 457 B4
2| Nepal Agrovet Laboratory, Narayangarh 546 Pk
3 Matonal Livestock and Fooliry  Discases 154
Diagnostic Clinic, Narayangarh 692
4 District Livestock Services Office, Bharatpar 261 13.3
Total 1456 100.0
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Tahle 4. Viral diseases of poultry in Chitwan

5N, Disense MNumber Percent

1 Gumbaoro (Infectious bursal disease) 306 50.0

2 Mewcastle disease 247 40.4

3 Ege drop syndrome-T76 6 1.0

4 Infectious bronchitis 24 39

5 Fowl pox B 1.3

& Marck’s discase 21 34
Total 612 100,0

Table 5. Bacterial diseases of poultry in Chitwan

5N, Disense Number Percent

| Omphalitiz B 17 4

2 Chronic respiratory disease (CRD) 280 38.1

3 Calibacillasis 33 11.0

4 Enteritis and necrotic enfernts 3l Hd

5 Fowl cholera 9 1.9

& Bacillary white diarthoea 25 52
Togal 482 100,

Table 6. Protozoan and parasitic diseases of poultry in Chitwan

.M Dizease MNumber Percent

1 Coccidiosis 230 769

2 Ascariasis &3 1G4

3 Tapeworm 12 3.7
Total 345 [ (0.0

Fungal, metabolic and nutritional deficiency discases are presented in Table 7. Brooder

nia was the most commeon fungal disease followed by mycotoxicosis. Metabolic
diseases like viscoral gout, ascites and fatty liver haemorrhagic syndrome were also recorded
in Chitwan, Vitamin and mincral deficicncy cases represented 28%, of cases of this category.

Table 7. Fungal, metabolic and nutritional deficiency diseases of poultry in Chitwan
| SN, Disease Mumber Percent
1 Vitamin and mingral deficiency gl 284
2 Brooder pnenmonia Al 21.8
3 | Visceral pout 50 17.5
4 Mycotoxicosis 39 137
5 Azcites 29 10.2
6 Fatty liver haemorrhagic syndrome 24 8.4
Total 285 1000




Poultry diseases in Chitwan
Seasonal occurrence of poultry diseases

Viral diseases were found most prevalemt in summer seasom (33%) followed by spring
{34%), autumn (20%) and winter (8%) (Table 8). Bacterial diseases were most common in
the autumn {42%) followed by summer (24%) and spring (22%). Protozoan and parasitic
diseases were recorded highest in summer (37%) followed by spring (29%%) and autumn
(22%). Fungal, metabolic and mutritional discases were most common in autumn (39%)
followed by sprng (27%) and summer (23%). Mixed Infections were found mostly in
summer season The prevalence of pouliry diseases in winter was comparatively lower than
other seasons.

Table 8. Seasonal occurrence of poultry diseases (%%) in Chitwan
5.N. | Diseases Winter | Spring | Summer | Autumn
1 Wiral T 34.5 37.5 20.5

2 Bacterial 2.2 2.4 23.6 41.7

3 Frotozoan and Parasitic [ 11.6 29,1 37.2 221

i Fungal, metabelic and | 10,7 213 3.1 388

nutritional |

5 Mixed infection £.1 373 44 6 10,0
Winter: December - Febnary Spring; harch - hay

Summer:  June - August Auteman: Seplember - Movember

Ape-wise oceurrence of poultry diseases
Table 9 presents age-wise cecurrence of broiler and laver diseases in Chitwan. Broilers of 15

to 30 day age groups were most susceptible to the discases. The next susceptible age group
of broilers was of 30 to 45 days,

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

Breed type and | No. of | Percent | Common diseases
| age group cases
| Broilers (age m days)
0-15 | 188 19.04 | omphalitis, brooder preumaonia

15-30 | 374 3789 | Gumboro, coccidiosis, Newcastle, colibacillosis
20=-45 | 285 29 88 Gumboro, CRD, Coccidiosis, Newcastle
Above 45 | 130 13.17 Newcastle, CRD, Coccidiosis
Lavers {(age in months)
0-1 | 234 2414 | Omphalitis, brocder pneunonia
1-3 | 263 27.14 | Gumboro, coccidiosis, Newcastle, colibacillosis

3-5 | 16l 1661 Infectious bronchitis, Marek’s, CRD, deficiency
discase

3-7 | 142 14.65 | CRD, Newcastle Marek's, Mixed infection
Above 7 | 169 1744 | 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 1o 3
months.

Common diseases

Commeon poultry diseases in Chitwan are summanzed in Table 10. Gumboro disease was the
maost common (18%) followed by chronic respiratory disease (17%), coccidiosis (15%) and
Newcastle discase (15%). Other diseases recorded were omphalitis, deficiency disease,
ascariosis, brooder pneumonia, colibacillosis, visceral goul, mycotoxicosis, enteritis and
necrotic enteritiz, ascites, bacillary white diarthoea, infectious bromchitis, fatty liver
haemorhagic syndrome and Marek's disease.

Table 10. Common poultry diseases in Chitwan

| BN Disease Number Percent
1 Gumborn discass 306 18.3
2 Chrenic respiratory disease 280 16.58
3 Coccidiosis 251} 15.0
] Mewcastle 247 4.8
5 Omphalitis 84 3.0

| & Vitamin and mineral deficiency 8l 4.9
7 Aszcariasis 63 38
& Brooder preumonia a2 3.7
Q Colibacillosis 53 3.2
1] Visceral gout 50 a0
11 Mvcotonicosis 39 2.3
12 Enteritis and necrotic enteritis 31 1.8

| 13 Ascites 20 1.7
14 Bacillarvy white diarthoca 25 1.5
15 | Infectious bronchitis 24 1.4
16 | Fatty liver hacmorchagic Syndrome 24 14
17 Marek s diseaze 21 1.3

Total 660 100

DISCUSSION

This swdy was conducted during 1996 to 1998 (o investigaic the cccurrence of poultry
diseases in Chitwan in different seasons and in different age groups of poultry, OF 1936
cases included in the stedy, only 13% of the pouliry birds were examined at district
veterinary hospital, Bharatpur. This finding indicated that poultry farmers of Chitwan are
aftracted to the privatc clinics and laboratories rather than government hospitals.
Alternatively, the private clinics might have the advantages of easy access or opening hours
more convenient 1o the farmers
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Viral discases were the most common group of poultry diseases identified in the present
study. Gumboro, Newcastle, infectious bronchitis and Marek's disease were predominant
among viral diseases. Duning the study period, severe outbreak of Newcastle disease (Bohara
et al., 1996), mfectious 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
discases recorded in the present study. Ege drop syndrome-76, Infectious broachitis and
Marek's disease were the emerging pouliry diseases of economic importance.

Chronic respiratory disease (CRD) was the major bacterial discase 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 Neweastle disease, and
bactenal infection like colibacillosiz, Omphalitis and colibacillosis cansed 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 batchery and the farm level Coccidiosis. a
significant problem of poultry industry throughout the tropics, is also a majer problem in
Mepal. Good litter management practices need further extension to reduce the losses due 1o

Breoder poeumonia and mycotoxicosis wers 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. Mycotoxing affecting
poultry indusiry are aflatoxin, ochratoxin, T2toxin, citrinin, vomitoxin, zeralenone etc,
Visceral gout was prevalent in various parts of Chitwan. Ascites and fatty liver haemorrhagic
syndrome are other metabolic discases observed in brodler and layer birds.

Nutritional deficiency discases 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
comman in summer seasons. Other viral digeases have been reported all the ycar round,
Bactenial diseases were most commeon in the autumn seasons followed by summer season, In
this study, CRD was common in winter season. This is in contrast to Govindarajan (1996)
whe reported CRD to be common in summer scason. Protozoan and parasitic diseases were
common in the summer scason followed by spring scason. Coccidiosis was observed mostly
m spring followed by summer scason, Other nutritional and metabolic diseases occurred all
the vear round,

Both in layers and broilers, diseases recorded dunng the early age group was omphalitis and
brooder pneumonia. Gumboro, coccidiosis, Neweastle and colibacillocis were the common
diseases in the next age group of poultry. In layer, chronic respiratory disease (CRD) was
seen more in the birds aged 3 1o 5 moaths which is similar to that reported by Shakila et al,
(1996),

In the present study most susceptible age group of poultry affected by Gumbors disease was

1 to 3 menths, by Newcastle disease 5 to 7 months, by Marek's disease 3 to 5 months and by
infectious hronchitis more than 5 menths. Major causes of mortality in the layers aged 0o |
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month was found to be unabsorbed volk, Aflaioxicesis and gout were observed in the birds
aged 5 months old.

CONCLUSIONS

s Gumboro disease, chronic respiratory disease, coccidiosis and Newcastle diseases were
the most common diseases encountered in Chitwan,

+ Epg drop syndrome-76, infectious bronchitis and Marek’s disease were the emerging
poultry diseases of economic importance.

»  Visceral gout, ascites and fatty liver haemorrhagic syndrome were common metabalic
discascs.

s+ Occurrence of poultry diseases was found higher in summer and autumn  seasons in
compasison 1o spring and winter.

» Inbroiler, 15 to 30 days age groups were most susceptible (o discases.

+ Inlayers, 0 1o 3 months old birds were most susceptible to diszases.

+ Diseases of poor hatcherv management and sanitation, such as omphaliis and
colibacillosis were common in young birds. Strict biosecurity measures from hatchery to
marketing and timely vaccinations are required for the control of poultry discases
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CLINICO-HAEMATOLOGICAL CHANGES IN EXPERIMENTAL
AFLATOXICOSIS IN BUFFALO CALVES

BK, Sinha!, KS. Ranjan', TN. Pandcy', B.B. Khadka'-? and BN. Prasad®

ABSTRACT

Clinical and haemaiological studies such as bleeding lime, clofting fime, total
erythrocytic cown, fotal and differential lencocytic count, haemogilobin percent,
mucked cell volume, mean corpuscular valume, mean corpuscular haemoglobin,
mean corpuscular  haemoglobin  concentraiion percent and  erythrocytic
sedimentation rate wepe studied in huffalo calves given aflatoxin at the dose of
10 po'kg body weight daily. Blood samples for analysis were collected at ) day
e it 10 days of interval for 30 days. Increased hleeding fime, clotting time,
total levcocytic count, newtrophil percent, packed cell volume and erythrocytic
sedimentation rate were observed where as fotal evythrocptic cownl and
haemozlobin percent decreased significamtly after feeding the toxin. The
changey were found to be dose dependertt. Clircal symploms ebserved and
aifferent haematological changes were dlscussed,

INTRODUCTION

Aflatoxicosis is the poisoming by ingsstion of affatoxin through food comtaminated by
toxigenic strains of Aspergillus ﬂmm.i: and Aspergillus parasiticus. Aspergilli are uhlqmtws
and the potential for contamination of food-stuff and amimal feed 15 widespread. The
occurrence and magnitude of aflatoxin contamination varies with 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 ct al., 19597)
and animal feed (Sinha and Singh, 1989) have been found contaminated with aflatoxine.
When the contaminated feed is consumed by animals aflatoxicosis occurs, Though aflatoxing
cause a wide variety of clinical signs depending upon the nature and concentration of toxin
present, duration of cxposurc and health status (Prelusky ot al,, 1994), vet the diagnosis of
aflatoxicosis posses a challenging problem to Veterinarians. Thus, the present investigation
was under taken to find out the clinico-Hacmatological changes in Experimentally produced
aflatoxicosis in buffalo calves, which may aid in diagnosis of aflatoxicosis.

| Depariment of Veserinary Microbiology, Bihar Veterinary College, Patna-800 014, Bihar (India)

1 Current address: Department of Livestock Services, Kathmandu, Nepal

3 Department of Veserinary Public Health, Bihar Veterinary College, Patna-800 014, Bihar (India)
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Clinico-haematology of aflatoxicesis in buflaloes
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 protozeal cysts and helminth ova, and for any clinical disease. Only such animals
were used which were found to be negative. Aflatoxinz extracted in the laboratory,
characterised by TLC and quantitated spectrophotometrically (Sinha ct.al,, 1997) were used.
Aflatoxin B, was given to three buffalo calves at 10 pg/kg of body weight daily till the end
of the experiment or animal dicd. Blood samples were collected at 0 day and at 10 days of
intcrval until death of calves. Blood was collocted from jugular vein m sodium and
potassium oxalate anticoagulant at 0 day (pre-feeding) and at 10, 20 and 30 day post feeding,
The haematological pamameters including bleeding time (BT), cloting time (CT),
haemoglobin percent (Hb%), packed cell volume (PCV), total erythrocytic count (TEC),
total leucocytic count (TLC) and differential count (DC) were determined, and mean
corpuscular volume (MCV), mean corpuscular haemoglobin (MCH) and mean corpuscular
haemoglobin concentration (MCHC) was calcalated as described by Schalm et al. (1975).
The clinical symploms were also noted during the period of observations.

RESULTS AND DISCUSSION

Clinically all the three buffalo calves started showing generalised depression and anxious
look after 10 days of post intoxication Later, variable signs of depression, somnolence,
anorexia, reduced thirst, nervous sign and emaciation were observed, Out of the three
expenmental calves, one died on 22™ days of post intoxication, whereas two died 30 days of
post intoxication. Similar findings were observed by Gopal ct al (1968) and Lynch at al
(1972). Early death in one calf may be duc to the rapid liver damage as suggested by Edds
(1973). Results of the different hacmatological tesis have been depicted in Table-1.

It 15 cvident from Table-1 that total erythrocytic count decreased significantly (P<0.01) ie.
from 6.36 £ 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 omwards (P<0.001) ie. form 6.85 + (.16 (0 day) 1o 1285 + 025 (30 days post
intoxication). Percentage of neatrophils 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 lvmphopenia
with compensatory nevtrophilia. This significant reduction in lymphocyte population might
be due to the damage of lymphoid follizles as ebserved by Szhoo et al. (1996). They opined
that this iz due fo the immunosuppression by aflatoxin. Similar finding was also reperted by
Tung et al, (1975).

The valug of MCV, MCH and MCHC ndicate the bealth status of animal in respect 1o
erythropoisis and certain metabolism. The MCV provides the average cell size in p’, MCH
cxpress the average weight of Hb in red blood cells while MCHC gives the average
percentage of MCV, which the Hb occupies. The above parameters are highly variable in
different species (Schalm et al., 1973).
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Table 1. Haematological profile of expenmental aflatoxacosis.
5 Mame of the tests Mumber indays
M. 0 10 20 30
(=3 {n=3) (n=3} (n=1)
1 | Bleeding time (Minutes) | 3.84+025 | 4.02+0.15* 478 £0 25 54+ 0167+
| Cloiing ime (Minuics) | 6.57£0.13 | 6524023 [ 7312024 | 1125 20.30%*
3| Toal Eryihrocyle count | 6,36 #0.12 | 705+ 008 | 58520 11%* 295 £ 0 29%
{TEC x 10°) cmm
4 | Tomal Lencocytecount | 6.85+0.16 | 659810.23™ | 1080 £0.21 *** | 12.85+0.25 %=+
(TLC x 10%vcmm
i | Differential count :
1. Neatrophils (%) 433+ 280 | 4967+276* | 6334 £3B4** | 6RO 289
b, Eosmophils (%) 333058 | 3330587 13310585 2671082
c. Lymplhocytes (%) GL6T23.68 | 6314288 | 323312220 | 283342407 |
d. Monocytes (%} p6702 0672027 | 102000 [ 10:000™
& Basphils () 0.00 000 | 0.00 3000 0,00 H.00 Qo000 |
Toaal 100,00 104,00 106,00 10000
fi | Hacmoglobin (Hb) pm® | 1093 £0.06 | 98 + (14%* T.75 &0 3%k 6.43 £ 0od**
7 | Packed cell vohnme 6048 | 3554 L0212 | STARE 124 | 3920 2044
| (PCVh) .
% | Mean corpuscular S274+098 | 5041 +0.82™F | 64.06 £0.69%** | 131 5421 22%
volume(MCV 11°)
9 | Mean corpuscuiar 16.66+068 | 13.9020.50* | [3.24£126™ | 2157 £0583%
hemoglobin (MCH
pgm)
10 | Mean corpuscular 158 +£092 | 2797 +0.66% | 06T £ 199 | 16402098+ |
haemoglelyin
concentration (MCHC
Wil
11 | Enhirocyie S16+048 | 52210507 60,27 £0.25%%k | B] 15 £ 33544
sedimentation mate
L | {ESR/mm/hr} 3
N.B.: NS =Non-significant,
* =P 0f ¥ =P<00] ***=P<0.001

The MCV incressed as the doge of aflatoxin B, {AF B,) increased, this indicates the effect of
AE B, on erythropoeisis which iz evident as the MCV increased significantly (P<0.001 )
Le 131,34 + 1.22 ¢ after 30 days of post foeding as compared to 52.74 + 0.98 1 at 0 day
intoccication. The increased size of RBC of rat, pigeon and human beings after administration
of aflatoxin has been reporied by Verma and Raval (1989). They also observed fall in TEC
and suggested that this fall may be due to morphological alteration and increased destruction
of RBC during their passage through reticulo-endothelial tissue as is known o ocour in
sickle cell amaemia. In the present investigation alko TEC decreased significantly resulling
into compensatory increase of MCV (Table 1). The maintenance of MCH hugher after 30
days of AF B, intoxscation over normal value reveals that meorporation of Hb in RBC is not
affected rather a compensatory merease in Hb incorporation in larger cell size 15 discermble.
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Clinico-haematology of aflateocseosis in baffaloes

Hewewer, prolonged treatment of aflatcoan (1.¢. after 30 days post m‘tl}mﬂ.tinn} has severely
affected the process of erythropoeisis resulling into drastic decrease in nuwmber of
ervthrocytes. Dus to reduced number of erythrocyies in circulation the total Hb concentration
decreased. Though the MCH m prolonged AF B, 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 valoe of ESR. As sugpested 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 mmereased
value of ESR and blood clotting time as the semem protein level was decreased significantly
(Sinha ot al. 1998)

The various elinico-haematological findings serve as an adjunet for diagnosis of aflatesdcosis
n buffalo, as the disease s of groat economic and public health importance.
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DEMAND AND SUPFLY OF RAW MATERIALS FOR LIVESTOCK AND
FOULTRY FEED

M.N. Lohani! and J L. Amatya?

ABSTRACT

The feed indusiries of Nepal produced a towl of 205,158 MT of balaneed feed
Jor livestock and poultry in 1998 This ameownt was sufficient to meer e
demand of the country for these producis. The industry however has a
dependency af 46 percent on import for the supply of its rew materials. This
dependency ranged from 23 te 100 percent for various raw marerials. The
dependency an (mport was higher for protein feed ingredients (90 percent} than
for energy feed ingredivms (28 percemt). The effects arising from this
dependency has been analvsed. Ar appropricre policy from the Government has
o grear potenticl jor subsiantially reducing this dependency.

INTRODUCTION

Commercial Poultry Industry of Nepal experienced a tremendous growth in 19905 The
annual growth i the production of chicken eggs and brodler meat has been estimated at 10,3
and 18.3 percents, respectively in this decade (Lohani etal, 1996). This industry was
comparatively more matured in the castern, central and westem regions of Mepal, The mid-
west and far-west regions were lagging far behind in poultry production,

In [996, the commercial poultry sector repistered a contribution of NPRs 6.5 billicn o the
National GDF and created 33,000 rural employment (Lobani ct.al, 1996). This industry
produced 75,000 MT poaltry manure - & very high quality fertiliser, as by-product, which
significantly substituted the import of chemical fertiliser from the third country,

The ammal feed industrics of Nepal were mainly responsible for the expansion and
development of local poultry industry. As per the data available from Mepal Feed Industries
Association, there were 149 feed industries located in 25 districts of Nepal in 1999, OF them,
IMAjor Ones Were,

Pancharatna Feed Pvt, Ltd,, Chitwan
Himalaya Feeds. Pvt. Lid., Chitwan

Everest Feed Industries, Chitwan
Nawadurga Poultry Feed Industries, Chitwan
Sanjiwani Aahar Udhyog, Chitwan

Mepal Feed Products, Kathmandu

Ratna Feed Pvt. Lid., Kathmandu

@ 8 B ® B B @

! Pancharaina Feeds Pvi. Lid. and Panclaratng Hatchery Pvt. Lid , Mamyangarh, Chitwan
* Srijara Poultry Pvi, Lid.. Kathmanda
+1
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WValley Feed Pyt Lid, Kathmandu

Cuality Feed Pat. Ltd., Kathmandu

Adhunik Poultry Feed Tndustris, Kathmandu
Admanik Feed Industries Pvt. Lid., Kathmandu
Star Feed Products Pvt. Ltd., Kathmandu
Kantipur Feed Industries, Bhaktapur

Udaya Feed Industries, Bhakiapur

Kizan Feed Industris, Laltpur

The production and supply of the above 15 feed industries was about half of the country's
demand for balanced fivestock and poultry feed The cther balf of the feed was produced and
supplied by the remaining 134 smaller feed industries. They provided not only the feed, but
also other inputs and services such as day-old chicks, vaccines, VEterinary Services,
marketing of czgs and broiler birds, ete. to farmers, pither directly or through their dealers

LIVESTOCK AND POULTRY FEED PRODUCTION

Nepal was not only sclf sufficient in balanced animal and poultry feeds, but was also
exporting it across the horder into India. In 1998, a total of 205,158 metric ton of ammal and
poaltry feed was produced in Nepal (Table 1). OF this quantity, 94.6% was poultry feed,
4 49 cattle feed and 1% others (pig feed, quell, duck, rabhit, horse and fish feed). This figure
included the mixed eommercial fed only, Besides this, wheat bran, rice polish, corn four
etc. were also sxtensively used in animal feeding, especially in the subsistence production
Systems,

Table 1. Livestock and Poultry Feed Production in Nepal in 1998
5. Mo Type of Feed | Quantity MT | Percent
| Pouliy Feed (Commercial Broiler _ration, 194,153 34.6
Commercial Layer mtion, and Breeder Chicken
ratiom) ]
2 Catlle Feed 0 123 4.4
3 Other Fesds (Pig. Quell, Duck, Rabbit, Horse and 1,580 1.0
Fish fieed)
5 Total, MT 705,158 100

DEMAND FOR FEED INGREDIENTS

The demand for different ingredients for livestock and poultry feed n 1998 has been
presented in Table 2. The industry consumed over 138 thousand metric tons of energy feed
ingredients which is 67.5 percent of total Similarly, the demand for protein foeds was over
56 thousand metric tons, which is 27.5 percent of the total ingredient requirement. The
macro-mineral source, micro-mincrals, vitamins and ather feed additives together constrtuted
about 3 percent of the wtal feed ingredients.

42



Demand and supply of raw materials for feed

Of the major ingredients, Yellow maize topped the list with over 41 percent of the total,
followad by soybean oil meal and rice bran/polish each with 10 percent. These feeds were
mainly yellow maize and soybean cil meal based ration, with low ose of grain by-products.
The low use of the by-products was due to their poor quality and high market price. Wheat
bran and 7 cake were used by the feed industry at the rate of about 6 percent while it was 5
pereent with sunflower cake. The demand For mustard cake and fishmeal was about 3 percent
cach.

Table 2. Demand For Livestock and Poultry Feed Ingredients in Nepal in 1998,
5. No. Feed Ingredients Quantity, MT Percent
Energy Source ingredients 138368 67.5
I Yellow Maizz 85460 41.7
2 Rice Bran'Rice Polish 20510 10,0
3 Deoiled Rice Bran' Rice Polish .49 4.1
| 4 Wheat 6,135 30
5 Wheat Bran 12,744 6.2
& Malases 5,014 25
Proein Sowrce Ingredients 56,425 175
7 Soybean il Meal 21,995 10.7
& Til Cake 12,196 59
y Sunflower Cake 10,235 5.0
10 Mustard Cake B, (oS 3.0
11 Fish Meal 5,880 29
Minerals/Vitamins/Feed Additives 10,365 50
12 Bone Meal 2,051 1.0
13 Oyster Shell 2,142 1.0
¥ Limestone 3,993 1.9
15 Feed Supplement (VitaminaMinerals/fesd 2,179 1.1
additives)
| TOTAL, MT. 105,158 10

SUPFLY 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 imponted 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 agriculiural 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 sclf sufficient in energy
feed ingredients. The local supply of vellow maize could meet 60 percent of its demand. The

43



MHN. Lohanmi & JL. Amatya

remaining 40 percent demand was met through import from Indin. While the country was
self sufficient in rice bran'polish, deoiled rice bran/polish wheat and wheat bran as animsal
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 sovbean ol meal, sunflower cake and fishmeal and %0 percent for Til cake. It was
only mnstard cake supply from local source that met 75 percent demand of the industry,
There were several traders that were mvoived in cross-border trading of feed ingredients, and
therefore no difficulty was faced in their supply. It nevertheless showed » very high
vulnerability of the Nepalese feed industry,

Tahle 3. Supply Quantity and Source of Feed Ingredients in Mepal in 1998,
Croantity, MT Percent
5. No. | Feed Ingredicnts | Local Spurce Imported
MT E MT Y
Enerpy Source ingredients 100,169 72 38,109 28
1 Yellow Maize 51,280 £} 34,187 40
7 Rice BranRice Polish 20,510 100 4] ]
3 Deoiled Bice Bran’ Bice Polish £.495 10 ] 0
4 Wheat 6 135 100 ] ]
5 Wheat Bran 12,744 100 0 ﬂ
G Molasses 1,003 20 4.011 Al
Protein Source Ingredients 5,794 10 50,631 90
7 Soybean Oil Meal 0 0 21995 | 100
8 Til Cake 1,220 |0 10,976 Gy
El Sunflower Cake 1] [} 10,255 100
10 Mustard Cake 4374 75 1,525 2
11 Fizh Meal i 0 5,BED 100
Minerals/Vitaming/'Feed Additives | 5,019 48 5,346 52
12 Bonc Meal 1,026 30 1025 50
13 COryster Shell ] ] 2,142 100
14 Limestone 3,993 100 0 0
] Vitamins/Minerals/feed additives 0 0 2179 100
TOTAL 110,982 54 |94,176 |46

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

44




Demand and supply of raw materials for feed
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, ammo acids and some feed additives, the country imports these raw materials from
India. The total dependence for all the imported raw materials in only one comntry made this
industry highly vulnerable and nsky. lts negative effect was being experienced in the form of
high fluctuation in quality and price of these raw materials. As a result, the quality 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 poaltry fanmers 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, particularly the vellow maiza
and o1l seeds. Likewise, the Minisiry of Industry should promote the oil sesd solvent
indusiry in the country by discouraging the industries that import edible oil in bulk and
market it in smaller packets,

[t 1= getting late for His Majesty's Government of Nepal to create an independent

autonomous mstitution to address the problems faced by the poultry industry including the
feed mdustey and to reduce such volnerabilities.
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EFFECT OF INDIAN CHICKS DUMPING ON NEPALESE POULTRY INDUSTRY

M.N. Lohani! and I L Amatya?

ABSTRACT

The hatchery Industries of Nepal produced and distributed 400000 day-old
broiler chicks per week, sufficient fo meet it demand in the couniry in 19597/95,
But five large Tncian hatcheries cmped 132,000 day-old broiler chicks per
week in the Nepalese marker during that period. As affermath shock af this
dumping, the haichery indsiries and the commercial broiler formers incurred a
loss of Re. 104 millton and Re. 1,269.7 million, respectively, in one year. This
dumping dise cawsed severc negative impact on Nepalese feed industry, chicken
markering industry, feed ingredien: supply secor, pouliry health sector,
financial instipions as well ar the counery’s economy. Such an wnhealthy
practice should be discouraged by all mears from both the goverrment anid
private sector. The National Vererinary (hearaniing Service has an imporianl
role fo play in preventing the fransmission of poidiry diseases across the border
it Nepal,

INTRODUCTION

The Nepalese Poultry Industry took a big leap forward in the last 15 years. From a situation
of carly cightics when there were but a few ill-equipped, small poultry breeding and hatchery
operations, we have attained the present day status where there are over 30 such enterprises
in the country. Most of these units are well equipped with the state-of-art pouliry breeding
and hatchery technology. All the hatcherics mamtain world famous highbred commercial
breeding strains to produce good quality day-old chicks of white broiler and brown egg layer
types.

The fellowing are some of the major hatchery industries in Nopal:
Pancharatna Hatehery, Chitwan

Avinash Poultry Breeding Farm, Chitwan

Siddhi Vinayak Hatchery, Chitwan

Kalyan Poultry Breeding and Research Farm, Chitwan
Ashapurt Hatchery Bhaktapur

New Himalayan Hatchery, Thimi,

Subha Hatchery, Thimi

Gaunshanker Hatcherv, Banepa

Siddhi Ganesh Hasehery, Bhaktapur

Himalayva Hatchery, Kathmandu

| Pamcharatng Feeds Pyt Lad. and Pancharains Hatchiery Pvi Lid, Namyamgarh, Chitwan
! Srijana Poultry Pvt. Litd., Thankol, Kathmandg
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Quality Hatehery, Balaju
Srijana Poultry, Thankot

Ratna Hatchery, Kathmandy

Pravat Poultry, Bhaktapur

Gireat Himalavan Hatchery, Chhauni
Pashupati Hatchery, Biratnagar
Panchakanya Hatchery, Pokhara
Pratistha Hatchery, Butwal

The major strains of breeder flocks maintained by these hatcheries were as follows:

1. Brown Egg type strains: Lohmann, Hyline, Hisex, Keystone, Galden Comet, Isa Brown
and Babcock.

2. White Broiler strains: Vencobb, Hubbard, Hubchicks, Arbor Acres, Ross, Avian and
Anak-2000

All the above strains of brown cgg-type baver and white broilers are world class hybrids,
Some of these breeder parent chicks were imported from India while others were imported
fromm third countries

DEMAND AND SUPPLY OF DAY-OLD CHICKS

The total chick production from all the hatcheries of Nepal combined, in 1997/98 was, on an
average, 400 thousand chicks per week (208 million chicks per vear) While this number
was cnough to meet the country’s demand for day-old chicks, the local hatcheries’ capacity
remaincd significantly under utilized.

Sinee the day old chucks were produced and supplied by about 30 local hatcheries in the
msarket, there was a very good competition for quality and price of chicks among them.

DUMPING OF DAY-OLD BROILER CHICKS FROM INDIA

Even though the local supply was sufficient to meet the country's demand for day-old chicks,
a couple of big Indian hatcheries were flooding the Nepalese market with a large aumber of
bratler chicks (Table 1). The weekly dumping of chicks from India during 1997/0% was 132
thousand chicks per week, which is 33 percent of the local supply. These hatcheries sold
chicks in a very low price, oficn less than half the production cost. This trend was maore
proncunced dunng summer and monscon scason when the demand for chicks falls down in
India,

The local entrepreneurs believed that the Indian hatcheries benefited from this action in two
ways. Number one, they pot at least some return on the chicks that they dumped in the
Mepalese market. Number two, the smaller Neépalese hatcheries went bankrupt from this
action leaving the local market under Indian contral. Additionally, the oversupply of chicks
had a serous leng-term negative impact on Nepalese poultry industry, thereby increasing the
dependency of Nepalese consumess on imposted Indian poultry products.
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Table 1. Dumping of broiler chicks in Nepalese Market from India (1997/58)
5 Mo, | Mame of Indian Hatcheries Weekly 199798
Total

1 Arambagh Hatchery, Siligurhi, West Bengal 36000 1,872,000
2 Himalayan Hatchery, Siligurhi, West Bengal 24,000 1,248,000
3 Phoenix Poultry, Jabalpur, Madhva Pradesh 24.000 1,245,000
4 Durga Hatchery, Gorakhpur, Utter Pradesh 36,000 1E72.000
3 Akazh Hatchery, Utter Pradegh |2 (00 24 (0K

| TOTAL Chicks (Mo} [ 32,000 b, 864, 000

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
hatchenies were forced o sell chicks in prices lower than its production cost. It 15 estimated
that during the one-vear period the MNepalese hatcheries had a combined loss of Rs. 104
million (Table 2).

Table 1. Effect of dumping on Nepalese Hatcheries in 1997/98

Particulars Value

Cost of production and marketing Broiler chicks Rs. 17.0/ chick

Meormal sclling price of broler chicks Rs.21.0/ chick

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

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

Total chicks produced {number) 20 8 millzon

Total loss to local hatcheries Rs. 104,000,000.0

There was 2 general belisf among commercial broler farmers that over supply of broiler
chicks would bring extra benefit to them While this philosophy may stand true in certain
consumer good items, it was not so with the broiler. Owver supply of chicks increased the
production and supply of brotler in the market, thereby decreasing its selling pnice, quite
often way below its production cost, The saving on cost of chicks was not encugh to cover
the losses due 1o over supply of brotler in 1997/98, The net loss to farmers for every kg live
wi. 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 10 sell the birds to unreliable temporary slanghier
facilities in credit
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A farmer with 1000 commerceal broiler operation meurred a total Joss of Re 183,600 n
1997/0% as a result of Indian chick dumping. The total loss to the commercial broiler farmers
as a result of this unhealthy practice was Rs. 1, 269.7 million {Tahle 3),

The total dircct financial loss to hatchery industry (Table 2) and the commercial broiler
industry (Table 3) combined came out to be Rs. 1.373,777,600 in one vear. This is a huge
loss W the countryv's coonomy.

Table 4. Effect of dumiping on Nepalese Commercial Broiler Industry in | 99798

Particulars Value
 Cost of Production of broiler (10 wk. old, 3kg Live Wi )* Rs. 65/ kg

Selling price of broiler duning that period Rs 45/ kg
| Total loss to farmers on braoiler sale Rs. 20/ kg

Saving to farmers on cost of chicks / kg live weight | Bs 3/ kg
produced**

| Met loss to farmers on broiler sale Rs 17/ ki

| Total broulers chicks sold during that period (20,800,000 | 27,664,000

| locally produced plus 6,864,000 Tndian chicks)
Total loss to commercial broiler industry*** Rs. 1,269, 777,600.00
Drirect loss to g farmer with 1000 birds®®** _ Rs_ 45900

| In 4 cyeles (flocks) of one year, total loss 1o the farmer Rs. 183,600

until 10-wk. age due to over supply
**Lhiscks during that period were Rs 9 cheaper than the normal price (Table 1)
***No. of chicks x 90% livability x 3 kg live weight x Rs. 17 loss / kg

INDIRECT LOSSES FROM THE CHICKS DUMPING

The cffect of this dumping was not limited to hatchery and commercial broilers only, There
were other related instiutions/industries that also suffered significantly. The effect of chick
dumping an some of he other relaed institetions/industries were as follows:

A. Effect of chick dumping on local feed industries:

1. They were torced to sell feeds to farmers on eredit

2. There was an increase of bad debi

3. Their working capital requirement increased significantly

B. Effect of chick dumping on Chicken Marketing Industrics:
1. There was an increased loss on live wi. of birds at slaughter house
2 They were forced to sell broiler meat on credit
3. There was an increass of bad debt
4. Their working capital requirement increased significantly,

C. Effect of chick dumping on Feed Ingredient Supplicrs
L. They were forced to sell Reed ingredicnts to feed industry on credit
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2. There was an increase of bad debt
3, Their working capital requirement increased significantly.

D. Effect of chick dumping on Financial Institution: There was no payment or delayed
payment of loan and interest from clients:
1. Hatchery Indusines
2. Feed Indusiries
3. Commercial Broiler Farmers
4, Feed Ingredient Supphers

E. Effect of this dumping on Poultry Health:
1. ‘There was impori of new poultry discases (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. Effcct of this dumping to the Country
1. There was huge loss fo national economy/GDP
2. Tt shattered the local poultry industry
3, There was an increase in poverty and urban migmtion, social unrest.
4, 1t increased dependency of local consumers on imported poultry products.

CONCLUSION AND RECOMMENDATION

The dumping of broiler chicks from India to Nepalese market hut very hard 1o the country's
poultry industry in 1997/98. All the concerned parties should leam lesson from that crisis,
The policy makers must immediately stop looking at this issue with "It is your problem”
attitude. It is not the problem of one group only; it is rather a national problem. It is therefore
recommended that:

. The Government should canstitute an independent autonomons body to look after the
isues related to Mepalese poultry industry by involving both the government and private
soctor representatives.

2. Every effort should be exercised by the Government as well 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-berdes
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 FASCIOLA GIGANTICA AND FASCIOLA
HEPATICA IN SHEEP

S. N Mahato!, ]. A. Hammond? and L. . 5. Hamson®

ABSTRACT

Four sheep experimenmtally infected with Fasciola gigantien, fowr with F
hepatica e foner wninfected controls were moniiored through clinical,
pavrasitolomienl haemotological, biochemical and pathological observations for
21 weeks. Two sheep, harbowring 80 and 18! F. mgantica died due fo sebaende
fasciofosis at I4 and 15 weeks affer imfection respectively, while clinical
chromic fusciolosis developed in ome sheep which hod a burden of 83 F,
pigantica Ow the other hand F. hepatica infecied sheep even those with
Burdens of 203 flukes swrvived wntl the end of the experiment. Although, the
numbers af the sheep infected with each Fasowola spp. were rol large enough fo
droe a firm conclusion. there was an indication that liveweight gain in infected
sheen war more severely depressed by F. gigantica than F, hepatwca From the
results of this pifor experiment there was a clear evidence that F. gigantica fs
more pathogenic than F. hepatica in sheep.

INTRODUCTION

Among the several species of Faselola, F, hepatice and F. gigantica are considered to be of
major importance because fasciclosis caused by these two species 15 an almost worldwide
problem. Fasciclosis due to F. hepatica oceurs mostly in the temperate climate of Europe,
Morth America, Morth Asiz and Avstralia while the discasc caused by F. gigonwtica is more
prevalent in the tropical and sub-tropical environments of Africa and South and South-sast
Asia. There is a large amount of literature published on the pathogenesis of F Aeparica
infection.  However, relatively lile comparable information has been published on F
grigantica nfection and thus much of the work on F frepatica are generally extrapolated to &
gigantic. Therefore, this pilot study was undertaken to compare the pathogemscity of F
henatica and F, gigantica in sheep.

MATERIALS AND METHODS

Infective material

The F hepatice metacercariae were purchased from the Compton Paddock Laboratonies,

I Prkhribas A pricultural Centre, Dhankuta (Presend address: Animal Health Division, Tripureshwor,
K nthamandu

2 Cemre for Tropical Veterinary Medicine. University of Edinburgh, Easter Buch, Roslin, Midlothian
EHIS 9RG. Seotland, UK.
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Newbury, Berks, England while the . gigantica melacercarias were obtamed from naturally
nfected L. matalensis m Kamatina, Kenya.

Experimental animals

Twelve sheep, 2 male and 4 female Blackface, and 4 male and 2 female Suffolk cross, all
approximately 18 months old and raised under fluke-free conditions, were obtained from the
Firth Mains Farm of Moredun Research Instinite, Edinburgh, The shesp were dosed orally
with oxfendazole (Systamex, Welleome Foundation Ltd., London) at a rate of 5 mg/kg body
weight to eliminate nematode worms, and thereafter housed in concrete pens provided wath
wood shavings as bedding. The sheep were fod a daily ration of 300 g cubes (drv matter
#8%; protein 18%, oil 2.5%, fibre 10% and ash 8% of dry matter) per head, Chopped hay
ond drnking water were available ad fibimm,

Experimental design

The sheep were divided into three groups of four animals so that each group was represemted
by an equal number of animale of the same breed and sex. Also, the mean Iveweight for
each group was more of less equal. The animals of each group were further sub-divided into
two pairs, The two groups to be infected were selected at random and then designated as A
and B, One pair from group A was infected with 130 and another with 350 metacercariae of
F. hepatica. Similarty, the first pair from group B was infected with 150 and the szcond pair
with 350 metacercariae of F. gipantica . Bath pairs of sheep in group C contituted the
uninfected control. Experimental defaile of the study are presented in Table |

Monitoring of the experiment

The animals were weighed at weekly intervals, A weighing crush (Weigh-bridge, Leslic P
Moms Lid, Salop) was used 1o weigh the shecp,

Faccal samples were collected directly from the rectum and examingd the same day for
helminth eggs. The blood samples for haematological studies were taken from the jugular
veln it vacutamers containing disodium or dipotassium cthylenediamine fetra-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 Lid, U K) and allowed to clot in the incubator &t 37°C for 1 hoar,
then kept at 4-6°C for 1 hour for the clot to retract. The serum was separated by
centrifugation at 2,500 g for 20 minutes, digpensed into | ml aliquots and stored in labellad
Eppendorf twbes frozen at -20°C until required. All sampling was carmed out at weckly
intervals between 0830 and 4930 hours.
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Table 1. Expenmental details of the study on pathogenicity of F. hepaica and F
giguntica infection in sheep
Group Sub- | Tag | Breed |Se | Body | Metacer- | [Infective dose
group N, x| weight carias {metacercanae
ikg) | given k
(mumber) | Indivi | Mean
dual
A Ay 24 | Suffolk | F 44 5 150 34
{Eower CI053 3.2
F heparica dose) 28 | Suffolk | M 4.0 150 2B :
infected CI0SS
Az 26 |Black- | F | 290 350 12.6
{higher face 113
dose) 30 (Black- | M | 355 350 0.9
face
B B 23 |Suffolk | F | 450 150 3.3
{lower cToRS 13
F gigantica dose) 27 | Suffolk | M 485 150 L :
infected CI0Es
B 25 | Black- F 255 350 13.7
(higher 2 11.4
dose) 29 | Black- | 390 350 .0 x
face
C 4 71 |Suffolk | F | 480 0| 00
{controls) CrOss 0.0
Uninfected 22 |Suffolk | M | 530 0 0.0 '
CI0s3
Cs 31 |Black- | F | 430 0 0.0
{controlg) face 0.0
32 | Black- M 26.0 0 0.0 g
face
RESULTS
Clinical data

All 8 infected sheep were clinically normal until 11 WPL Thereafter, sheep 23, 27 (ziven
150 F. gigamtica metacercariae) and 25 (given 350 F. gigantica metacercariag) had loss of
appetite, abdominal distension and showed signs of anacmia, The condition of these sheep
deteriorated progressively. Sheep 23 died 14 WPI whereas sheep 25 was slaoghtered 15 WPI
while in extremis. A day before death, both sheep were restiess, unable to stand and had
dyspnoca and subnormal body temperature. Except for sheep 26 (given 350 F. hepatice
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metacercariaz) which had loss of appetite arcund 10 WPI, none of the remaining 4 infected
or any uninfected sheep showed clinical signs during the experimental period.

Liveweight data

Depression in liveweight of all the sheep seen at 5 WPl was due to shearing them the day
before weighing. The infected sheep lost weight between 8 and |1 WPI and grew at a slower
rate thereafter. However, the infected sheep gained weight over the experimental period,
although less than the uninfected controls, except for sheep 27 (given 150 F, gigantica
metacercariae) which lost 2.5 kg

Parasitological data

The prepatent period for the F, gigantica infections ranged from 90 to 101 days while that
for Fi hepatica ranged from 65 to 84 days. Soon after patency, a peak in the faecal egg
counts (EPG) was observed in . hepatica nfected gheep at 11 WPI, Thereafter, the EPG
values rose gradually until the end of the experiment, In general, the faceal egg counts were
higher in F~ heparica infected sheep than in the F. giganiica infected ones.

The recovery of flukes from F. gigantica infected sheep ranged from 9.7-35.3 %, the lowest
percentage being recovered from shesp 29 which had been given a higher infective dose of
350 metacercariae. The recovery of flukes from . hepanea infected sheep ranged from 51,3-
70.6%. In sheep 23 and 25, more than 60% of the flukes were recovered from the liver
parenchyma. Some ectopic flukes from sheep 23; 4 from the peritoneal cavity, 3 from the
intestinal wall and 1 from the lungs were also recovered. In sheep 27, which was slaughtered
at 200 WPL about 90% of the flukes were found in the bile ducts while remaining 10% were
still in the liver parenchyma, All the flukes recovered from sheep 29 were adults and in the
bile ducts. All the I hepatica were adults when recovered from the livers of infected sheep
at 205 WPL, except for sheep 26 in which a few flukes were still migrating in the liver
parenchyma. No flakes were recovered from the livers of anv uninfected controls.

Pathalogical data

Lesions were widespread in sheep 23 and 25, The carcasses of these sheep were pale; the
peritoneal cavity contained large quantities of blood-stained fluid and several blood clots; the
small and large intestines were filled with blood and blood stained ingesta. The livers were
enlarged with prominent haemorrhagic racts and with arcas of fibrinous peritonitis on the
surface. The gall bladders were enlarged and filled with clotted blood. The liver of sheep 23
was paler in colour than that of sheep 23 and there was a large blood clot between the liver
capsulc and the parenchyma. The lungs of sheep 25 showed large areas of congestion, these
areas contained typical haemorrhagic tracts due to a migrating flake which was found in the
subpleura and subpleural oedema was prominent.

The remaining infected sheep had tvpical lesions of chronic fasciolosis with enlarped livers
and bile ducts distended with flukes.
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Haematological data

All the infected sheep showed a drop in RBC counts afier 8 WP, In sheep 25, the decline
became evident a8 earlv as 4 WPI. Packed cell volumes and haemoglobin concentrations of
these sheep also appearcd to follow similar pattern of decline. These declines wene mare
pronounced in I gigantica infected sheep, except for sheep 29 which harboured the lewest
number of flukes.

The MCY values indicated a macrocyvtic anasmia in all the infected sheep. MCH levels in the
infected sheep also appeared to rise. However, values for the MCHC showed no changes as a
result of either 7. gigantica or B hepatiea infections.

There was a lencocytosis from the 2nd week after infection in most of the sheep, the most
pronounced being in sheep 23 with a peak at § WPL In sheep 29, the total WBC counts were
at their highest levels 12 weeks after infection.

The cesinophil counts rose by the 2nd week after infection and reached maximum levels
shortly after that, except in the case of sheep 26, 28 and 29 where the highest praks were not
reached until 9, 10 and 12 WP respectively. Following the first peak there was a gradual but
ircegular fall in values, except m sheep 29 where the eosinophil count fell very rapidly during
the following 3 weeks,

Biochemical data

The scrum GLDH values for the uninfected controls (Nos 21, 22, 31 and 32) remained at a
uniformly low level, but those of all the infected sheep showed a nise which commenced by
2nd WPI The maximum level was reached 3-5 WPL, except in the case of sheep 24, 28 and
29 where the highest peaks wers not reached until 10, 9 and 12 WPI respectively. Sheep 27
and 28 showed a smaller nse than the other infacted sheep, and this was followed by an
garlier fail 1o reach the level of the uninfected controls by 15 and 12 WPI respectively. Sheep
29 however showed a sharp rise from 10 WPI reaching a highest level of 375.3 Uf at 12
WP, but the level fell rapidly during the following 2 wecks.

Although a slight ransient rise in serum GGT levels in the nfected sheep were recorded
between 3 and 3 WPL this was not proncunced until 810 WPI in the sheep infected with &
heparica or 11-12 WP in the sheep infected with F. giganniag, except in the case of sheep 23
where the rise was delayed until 14 WPL The maximum levels of serum GGT i the F.
hepatica infected sheep were reached at 10 WP while those in the F. gigantica infected
sheep were reached 12-13 WPL Thercafter, the Jevels declined gradually and reached to
thase of uninfected controls by 15, 17 and I8 WPI in shecp 28, 27 and 26 respectively.
However, other sheep showsd higher levels until the end of the expenment.

DISCUSSION

The conclusions that may be drawn from this experiment are severely limited by the
individual vasiation and the small numbers of experimental animals invelved, There was a
clcar evidence, however, that F. gigantica is more pathogenic than F. heputica in sheep. Two
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sheep, harbouring 80 (1.7 flukes’kg of initial livewsight) and 181 (7.0 flukeakg) F
glgantica died due to subacute fasciolosis at 14 and 15 WPI respectively, while clinical
chronic fasciolosis developed in onc sheep which had burden of 83 (1.7 flukes'kg) F
gigantica. On the other hand, - hepatica infected sheep, even those with burdens of 203
(3.7 flukes'kg) and 247 (8.5 flukes'kg) Mukes survived until the end of the experiment, and
only one sheep which had a burden of 247 (8.5 flukes/kg) flukes showed transient clinical
signs charactensed by loss of appetite arcund 10 WPL

These findings supported the views of Sogoyan (1956) and Ogunrinade (1984) that the
number of parasites required to present the same tvpe of fasciolosis syndrome in the same
hast species is lower for F. gigantica than F. hepatica. Sogoyan (1956) compared the
pathagenicity of F. giganiica and F. hepatica in sheep and found that 10 sheep harbouring
33 to 265 adult F. gigantica died between 77 and 88 days after infection, whereas infection
of 121 to 870 adult # hepatica did not result in mortality in sheep for up to 156 days. In the
study condocted by Ogunrinade (1984), 100 to 300 I gigantica caused fatalitics from the
acute fasciolosis syndrome 11 to 12 weeks after infection, while Pullan <t al, {19709 could
only produce acute fasciolosis in sheep with burdens in excess of 1,400 F heparica,
Likewise, Ross ot al. (1967) found that 1,000 to 2,500 F. hepatica were needed 1o produce
acute fasciolosis in sheep, Ogunrinade (1984) suggested that the longer period of migration
of I\ giganiica in the liver together with its larger size probably accounts for the greater
pathogenicity of this species than of F. hepariea in small raminants.

At 12 WFI, there was no gain in the mean liveweight of F. gigantica infected sheep which
had mean burdens of 94.5 flukes (2.3 flukes/kg) while F. hepatica infected sheep with mean
burdens of 155.5 flukes (3.8 fluke’kg) gained 1,125 kg during the same perind. At the end of
the experiment (20% WPI), two F. giganica infected surviving sheep which had a mean
burden of 58.5 fiukes (1.3 flukefkg) gained only 1,300 kg of mean liveweight in COMPArison
to 3750 and 7.275 ke pained by F. hepatica infected and uninfected controls respectively.
Thus. the results of the present study indicate that liveweight gain in infected sheap is more
severely depressed by F gigantica than F hepatica. It should be emphasised, however, that
the numbers of the sheep infected with 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

VETERIMARY SERVICES
N. Hoshold! and P Pathal?

ABSTRACT

With increasing pressures on veterinary services both internally and extermally,
it {5 more impariant tan ever fhat reliohle data be readily aveilable on ihe
diseage sitwation within Nepal and that decisions an the allocation of resources
be based on a realistic analysis of ihis,

The girst step is to collect data, the second iy to transform this (o wsefil wsable
information and the TRITETT (o base decisions on the basis of this informarion.
An epideniology unit has a vital role fo play in all of these sreps by

I
2
3

4

coa-ordinating and encowraging accurare data eollection af fleld level and
iis transnussion to q centrol level

Recording adn analysing the data

Communicating the reswlts of this analysis jo districs, regional, national and
imternational bodies

Interpreting the results jor natonal outhorities and advising on diseae
cantrel methods to be applied in the light of such information.

Data can be vither passively or aotively collected and each ho ite role within
the system. This paper will detail the rale and finctions of an eptdemiology unit
in the light af ecwrrent requirements of both national and imternational
authorities.

WHAT IS EPIDEMIOLOGY?

Epidemiology is the study of dissase in populations. 1i is an anclen! an first practised by the Greeks
(Hippocrates) so far as we know, Epidendologists ane specialists in thedr field bt as importantly budld
and maintain links with other institutions. Epidemiclogists aim to look at The patiern of disease

it & population,

Importance of epidemiology

Epidemiology tries to look at the complete picture and to relate diseass to the overall
population and its productivity, A disease which kills 10 animals is imporant to an
ndividual farmer, but is not necessarily imponant for the country unless it affects many

other farmers in the same or different districts.

' Strengthening of Velerinary Services for Livestock Disease Control Project (SVSLDC),
Hariharbhawian

* Rubies Control Section, Tripureshwor (Current address: SVSLDC, Hariharbhawan)
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How is epidemiology done?

However complicated epidermiology may be at times, it 15 always basically about the five
questions and developing solutions to disease problems based on the answers to these.

The five key questions arc:

Which animals (age, sex, breed, usage)?

How many animals?

How badly affected i.e how many sick, how many dead

Where are they?

When did the problem start and how has it developed over time?

Additionally, epidemiology attempss to answer the following questions:

What is the impact of a disease on production?

What 15 the impact of 2 diease on human health?

What are the most impariant diseases in these terms?

Which diseases can be controlled effectively given the resources available?

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

Epidemiclogy 15 a key area for government veterinary services and the epidemiology section
has several roles, The Epidemiology Umit should act as a support to decision makers,
offering information and advice so that these sentor veterinarians have the facts and time
required to consider all options and chose the most effective and appropriate. Its activitics
should include
1} Routine collection and analvsis of disease data

a) Passive surveillance

b) Active survaillance
2) Advice on importance and impast of diseases on animal health and preduction
3) Co-ordinate follow up and investigation of telephone / fax discase outbreak reports
4) Co-ordmation of response to acute disease outbreaks
L] Advice on the allocation of rescurces to maxinum effect
) Advice on formulation of discase regulations

T Formulation and supervision of the implementation of discase control measures
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8) Diesign and co-ordination of special programs e.g. rinderpest sample survey
) Advice on nsk of disease importation and response to WTO related queries

Within the present structure of the DLS and AHD, all of this should be under the direct
control of the Chief of the Animal Health Division and must include cloge eollaboration with
the Quarantine and Laboratory Sections of the AHD

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

The CEU sheuld be established at the vet complex in Tripureswor. However, when there are
suspected or aclual outbreaks, it may not always be practical for the response o come
dircetly from the CEU. The CEU should therefore be represented at a lower level of HMGN
structure. It is not possible or necessary 1o have an epidemiologist in each district. Therefore,
it is proposed that there should be an epidemiclogist in each region based in a Rezional
Epidemiclogy Unit (REL),

The regional epidemiologists would be responsible for quality checking monthly reports
reczived from districts and chasing up any reports not received. In the futere, they cold be
responsible for the running of the VAHS in each region as well. 1t is hoped that eventuglly
fior both sets of data the regional office could enter the data themselves and then send it to the
CEL as an e-mail attachment which could then be imported straight into the appropriate
database. However, thiz is too ambitious initially. The regional office would alse be
responsible for mitial response to reports of disease owtbreaks, informing the CEU of the
satne, and co-ordinating any control measures at regional lovel.,

For active surveillance and many other tasks, the CEU should co-ordinate closely with the
central laboratory services and in the regions with the regional lab services. For this purpose
it might seem best to locate the regional umits in the regional labs. Whilst this has a measure
of comvenience, a stremger case can be made for locating them in the Regienal Directorates
50 that hey have rapid access to the RD i case of disease outbreak reports, enabling rapid
mobilisation of human and physical resources.

OUTPUTS FROM EPIDEMIOLOGY SECTION

An essential fanction of any epidemiology unit is to communicate information both upwards
to higher level officers and downwards to those responsible for collecting the raw data which
the CEU uges. This downward 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 failurcs of some districts as well as the
successes of others it can act as an active spur to betier compliance. 1t is proposed that all
routing and some special reports should be sent 1o each district as well as o DLS and
regional authoritics
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{ver the last vear, quarterly and annual reports have been produced as deseribed below.
These formats have gradually become fixed and their production can now be made semi-
AuloImanc.

1)

)

3)

4)

5)

a)

T

Mational Anmual report

These are already 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 regional office as well as used at the central level

Mational Quarterly Reports

These are produced showing disease by ccozone within region i.¢. splitting the country
intos 15 areas (3 ecozones for cach of 5 regions), This is sufficiently detailed and makes
epidemiological sense.

Cuarterly Regional Reporns
For each region, a quarterly report showing disease occurrence by district 15 being
produced.

District level reports: Annual _
It is proposed that each district should receive a report on its own disease situation every
year

OIE monthly, quarterly and anmual reports

The quarterly report is for List A and List B diseases (see appendix for full list and
codes) and 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 currently producing these reports
when requests are received from the OIE.

Special reports

At the request of the AHD. The routine repons will indicate which are the commonest
disenses and give some idea of their overall impact in terms of mortality. Where a
particular disease is of preat importance, a special repont on this discase could be
compiled,

Reports on Active Surveillance activities

During the lifetime of the SVSLDC project. surveillance of village animal health is to be
carmied out. This should expand to include 15 sites (3 per regios, one in each broad agro-
ecological zone).
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Stripping samyple is defined as the fraction of the quarter milk collected when the milkng 13
completed.

The purpose of this study was to examine the feasibility of the use of foremulk and stripping
sgamples for the diagnosis of subclinical mastitis in a buffalo population, and determine the
relationship between lactose content, cultural examination, and viable and’or differential cell
counts of foremlk and stnpping 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
water buffalo population in most of the [ndian subcontinent. Approximately 10 ml each of
foremilk and stripping samples were collected ascptically from each quarter following the
USA, Mational Mastitis Council (MMC) procedures. Information related to ammal
identification, previous date of calving, and date of collection of milk samples was recorded
for each individual animal. A total of 200 quarters were included in this study population.

Test procedures and eriteria

Somatic cell count (SCC) was performed as deseribed by Schalm et al. (1971) by using
Newmans Lampert stain instead of Broadhurst-Paley stain. Cultunng for bactenal species
was by followang procedures recommended by NMC (1987). Aseptically collected milk
samples were streaked on notrient agar, MacConkey lactose agar, and 3% bovine blood agar
plates. The plates were incubated at 37°C for 24-48 hrs. The cultures were purified and
identificd on the basis of Gram's reaction, marphology and colony characteristics.
Staphylococcus species were identified on the basis of rabhit plisima coapnlase test
Streptococces spacies were identified biochemically on the basis of fermentation of raffinose
and imulin, hydrolvsis of eseulin and sodium hippurate, reduction of 0.1% methvlene hlue
ik and CAMP reaction (MeDonald and MceDonald, 1975).

A subclinical mastitic quarter was defined as a quarter having 55C = 500,000/ml and was
culture positive. However, latent infection in the quarter samples was indicated by normal
530 and a positive bactericiogical tost

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 m enumeration of viable cells in
milk, Unstained and stained cells were counted in four comers primary squares of the
hemocytometer and the percentage of both unstamed and stamed cells were calculated.
Viahle cells appeared as colorless, refractile, and round objects containing nuclei. The dead
cells were stained blue.
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Differential cell count (DICC) was performed by using the technique described by Schalm et,
al. {1971). Preparation of milk film was employed following the above reference. Giemsa's
stain (Merck) was used in counting the DCC in bath foremilk and stripping milk samples,

Lactose estimation was calculated using the method described by Feitosa Teles et al. {1978).
A standard curve 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 was estimated from the
standard curve.

California mastitis test (CMT) was performed as a diagnostic test on each fraction of quarer
milk samples. The Pandit and Mehta (1969) procedure was followed in the performance of
this test. The reagent was prepared locally following the above reference. The reaction was
classified as negative. trace, 1, 2 and 3 as strong positive.

Statistical procedures

The student test and onc-way enalysis of variances were caleulated to detect smatistical
differences among the means of two groups or more than two groups respectivelv. Persion
bivariate correlation was calculated to determine the quantitative linear relationship betwean
lactose content and the blood cell fypes.

RESULT AND DISCUSSION

Of the 50 apparently healthy buffaloes examined, 74 percent were culturally positive, 32
percent had SCC = 500,000Vml, 22 percent had subclinical mastitis and 52 percent were
having latent infection (Table 1). Infection rate in our studv was higher than that reported by
Mishra (1976). On a quarter basis 26 percent, 32 percent and 15 percent of the quarters werc
culturally positive i foremilk, in stripping samples and beth fractions respecinvely,
However, anly 12, 13 and @ percent of the quarters had SCC = $00,000ml with foremilk.
stripping samples and both the fractions respectively, Qur findings from foremilk samples
are m agreement with resulis reported by Kalorrey et al, {1983).

Table 1.  Prevalence of subclinicallatent mastitis as detected by CMT, SCC and cultural

examination.
Parametors Animals Quarters tested Foremalk
tested | {n=200) and striping |
| {a=50]) | Foremilk | Swripping
CMT positive 12¢24) [19(9) 17 (%) 11(5)
SCC positive 16(32) [253(1D) 27(13) 18 (9)
Caltural positive 37(74) | 52(36)  [e4(31) | 31(15)
SCC positive and cultural pesitive | 11(22) | 13 (T) 13 (6} 10 (5)
SCC negative and cultural positive | 26 (52) | 37 (18) | 51(25) | 20(10)

CMIT = California Mustitis Test, 5CC = Somuatic Cell Count
Figures within parcntheses indicate the approximsie percentages out of the tetal sinples

)]
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On the basis of the Intermational Dairy Federation Criteria 7.50 and 6.50 percent of the
quarters with foremilk and stnpping samples respectively were diagnosed as subclinical
mastitis (Table 1). However, latert infection was observed in 18.50 and 23.50 percent of the
quarters examined with foremilk and stripping samples respectively. Onlv 5 and |0 percent
of the quarter milk samples were posilive for both subclinical and latent mastits infection
with foremilk and stripping samples respectively, Schalm and Lasmanis {1968) observed that
mammary quarters in cows with advanced mastitis were positive mn all the fractions. Milder
mastitis was detected to a much greater extent with stripping samples than with formilk
samples. On the basis of a single test, a maximum oumber of buffaloes was found positive
by cultural examination (74 percent) followed by SCC (32 percent) and CMT (24 percenit).

The mean SCC on foremilk and stripping milk samples of normal and subclinical mastitic
quarters are presented in Table 2. In normal milk, SCC was higher in stripping (1.12 x
10%mly than in foremilk (0.096 x 10%mI) with a significant difference (P<0.01). In
subelinical mastitic milk, SCC was found higher in stripping samples (3.25 x 10%ml) than in
foremilk (2.30 x 10°/m1). However, the differences were not statistical significant (F=0.03),
There was & slatistically significant difference in the SCC of normal and mastitic fractionate
milk (P<0.01). Similar observations in cows were reported by Paape and Tucker (1966) and
Schalm and Lasmanis (1968). Varation in the cell numbers in different fractions of milk
could possibly be due to the fact that polvmaorphonuclear (PMN) leucocytes and sloughed
epithelial cells are retained in the alveoli as pressure from accumulation of milk increases,
When milk is removed, the pressure falls and cells are released into the sinpping samples.

Table 2, Mean + §.D. of somatic cell count (SCC) and viable cell count (VCC) on
foremilk and stripping of normal and subclinicl mastitic quarter.
Milk Normal milk Mastitic milk®
fraction | Quarters SCC VCC Quarters SCC YiC
(10%m) | (10%mi) (10%mly | (10%ml)
Foremilk | 138 D.0960.06" | 0.1420.04% | 15 2030£1,95° | 0.45+0.21"
| Stripping | 122 1012+0.07° | D.08+0.03" | 13 30252205 | 0.43217° |

8D = Standard deviation.

* Mastitic milk is defined 25 a milk sample containing somatic cell count 500,000/mi and a bacterial
culture positive.

Values with different superscripts within each class (VCC or SCC) were significantly different
{P<0.01) in t-test.

Staphyiococcus species were found to be the most prevalent organisms accounting for 41.2
percent in the foremilk and 6138 percent in stripping samples (Table 3) of the total 120
isolates. Speptococens species were the second most prevalent species with 24.52 and 41.5
percent respectively. Similar results were reported by Kalorey et. al. (1983} and Yas et. al.
(1983) in only foremilk samples. Staphplococcus epidermides was the most prevalent
whereas siaphylococeus aureus was detected in a lesser degree from both foremilk and
stripping samples. Our findings from the foremilk samples agreed with reported regults by
Rahman ot al. (1983). However, Kalorey et. al. (1983} reported a high infection rate of

il
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Sigph. aureus (43.60 percent) as compared to Staph. epidermidis (31.70 percent). Among
the Srrepfococcns species isolated from both the foremilk and stripping samples
Streplococos bovis was most prevalent, Sirep. dysagalactice was sccond, and unclassified
streplococed accounted for the least number of isolates. Kalra (1967) found a higher
mcidence of Strep. dysagalacitae in the infected quarters of buffalo,

Tahle 3. Relatrve frequency of different types of microorganisms in 120 isolates from
| 16 apparently healthy quarters,
Microorganisms No. of isolates Forenlk and
Foremilk | Stnpping stripping
Staph. epidermidis 9(17) 7 (10) 4(3)
Steagah, aureus 13(24) 2T (51 4 (3)
Micrococes 10 (19) 6 (11) 7(2)
Strep. dysgalactiae 47 3 (6) 3(2)
Sirep. bovix S (16} 17 (32) 2(2)
Unclassified - 3(4) {
Streptocooct
Orthers: K. eoll, B(I5) 5 2{2)
diphteroids ctc,
Total K] 67 [7

Figures within parentheses indicate the approxinile percentages out of the tetal isolales for cach
colamn.

The mumbers of VICC in both foremilk and stripping samples were not significantly different
{Table Z). However, VCC was found significantly higher (P<0.01) in mastitic milk than the
normal milk in both the fractions. Similar findings in cows were reported by Jain and Jasper
(1967). The higher percentage of viable cells in milk from an infocted quarter may reflect an
mitlammarory response to counteract im-vive bacterial multiplication. There was a positive
correlation between total cell count and bacterial counts in both fractions of the milk. An
r=0.83 was calculated between foremilk and tetal cell count and =040 was calculated
between stnpping samples and total cell count.

In normal milk, epithelial cells both in foremilk (48 percent) and stripping samples (47
percent) were predominant. Lymphocytes, neutrophils and monoeytes were also seen (Table
4). Epithelial cells are present in normal milk as a result of the normal breakdown and repair
burt it increases in late lactation as a consequence of mjury due to mastitis, Elevated epithelial
cell count in cow's milk cannot be congidered to be pathognomic for subclinical mastitis as
suggested by Tolle ot. al. (1968). In cur study, neutrophils were found in approsdmately 20
percent of both [ractions of normal milk. However, Reiter (1978) reporied that milk from
lcalthy wdders of cows contained less than § percent neutrophils,

Among the subclinical mastitic milk, neutrophils were predominant both in foremilk samples

(67 percent) and stripping samples (76 percent) followed by lvmphocyvtes, epithelial cells and

monocytes. 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
a7
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cow's milk. The number of neutrophils observed was relatively low in foremilk than in
strippng samples. The relatively low number of neutrophils in the foremilk may probably be
due to the pressures within the filled vdder thar prevents cpithelial damage resulting from
mechanical stress such as miracellular biosynthesis of fat as suggested by Feldman (1961).
Schalm et. al. {1971) pointed out that neutrophils were Frst o a in the cow's milk in
significant numbers at the beginning of the mastitic process even though there may not be 2
significant elevation in total cell count, They also suppested that epithelial cells might be
shed in large numbers 1n mastitis but their relative proportions still remaing low due to an
overwhelming number of neutrophils infiltrating from the blood.

Tahle 4. Mean + 5.0 of differential cell counts and lactose content on fraction
narmal and subelinical mastitic milk.
Parameters Moermal malk Mastitie mnllk
Foremilk Stripping Foremilk Stripping

_§-me]¢9.1':|.: 138 | 122 15 13
“Neutrophils 20.58£17.08° | 193915077 | 07.33%23.44" | 76384030

Lymphocyies 2025+11,12° | 3259+16.28" | 2040=11,20" | 166925 57"

Epithelial cells 4842415827 | 46.85+1784" | 108013687 | 503325547 |

Muonocytes 1.6240.75" 1,72¢0.77"° 2 10137 1.50+0.64° |

Lactose content {E‘.I'HIII] ml) | 4.25+0.39" | 4. 18+0.39" 3.62+40.51" 33140487 |

All the wloes in a row with a different superscript were sigmificantly (P=<b.01) different osmng the one
way analvsis of vanance

The DCC on normal foremilk and stripping samples were not zignificantly different
(P=0.05), However, the differences were found significant (P<0.01) between normal and
mastitic milk in both fractions,

Lactose content of normal foremilk (4.25 gm/100 ml) was higher than that of stripping
samples (4. 18 gm/100 ml.) (Table 4). Most likely it may be due to the high far content of
siripping samples (Schalm et al, 1971). In mastitic cows milk lactose content was found
significantly decreased, possibly becanse of synrhesis reduction (Schuliz et al 1978)
Samples which were colturally positive were found to have a fower lactose content than the
culturally negative samples. [n our study, lactose content was significantly lower in CMT
positive samples. As the CMT reaction increased the lactose content got lower. This finding
supports the carher observation of Sabbag et al. (1981) in cow's mlk,

A nepative correlation (r= #8.37) was observed between lactoss content and the twotal cell
count, Singh and Singh { 1980) reported that lactose content was inversely related to the cell
count in buffalo milk. Neotrophil and VICC were nepatively correlated with lactose content,
r= #0140 and #}.3%, rcspectively. Howeover, epithelial ccll count was positively correlated
with lactose content of r= 0.43. These findings are contrary to the findings of Hassan ¢t al
{1984). They reported that both neutrophil and cpithelial cell counts were negatively
correlated with the lactose content,

fill
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In conclusion, it is imperative to make an early diagnosis of subclinical cases with reliabie
and practical tests o achieve a successful mastitis control program, In the diagnosis of
subclinical mastitis, th type and time of sampling play an important role in the relizbility and
vahidity of a diagnostic test. The choice between foremilk or stripping samples for an carly
diagnosis of mastitis in buffalogs is an important issue specifically in developing countries
where sources are limited. Qur study has indicated that stripping samples detected more
subchinical cases than foremilk samples. In addition. the study suggested that VCC, DCC,
and lactose content were more reliable in detecting subclinical cases than the use of SCC.
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REPORT ON AN OUTBREAK OF PPR IN GOATS AT ARS, BANDIPUR

V.C.Jha!, UM Singh'. 8 Hokonohara' and G P Khakurel?

ABSTRACT

Lhiring August 1998, on outbreak of o disearc in goats was reported ar
Agricuitiral Reseavch Statian (ARS), Bandipur of Tanain disirict. A detailed
ivestigation of the outhreak war carried our tmmediately and parhelogical
samples were  collected  for  the inboratory  mvesrigation.  Laboratory
imvestigation was carrled oul af Antmal Health Research [Division and Central
Veterinary Laboratory, Tripureshwor, Kathmordu, For further laboratory
confirmanon the pathological samples were sent io the Institte of Animal
Health (IAH), Pirbright, UK. The overall morbidity and mortality rates were
407 amd 33% respectively. The results of the clinical findings and post-morten
examination were suggestive of Peste Dex Perits Ruminants (PPR). Laboratory
findings also confirmed the disease to be PPR Serum somples from affected
goals were fesied positve for PPR antibodies by monoelonal antibody Boved
compenitive ELISA for PPR both ai the Central Vetertnary Hospital, Kathmand
ard af TAH. Pirhright. PPR virus specific polymerase chain reaction fest
comdhected at TAH, Pirbright on the plewral finid cond hog semples were found
pazifve for PPR virus.

INTRODUCTION

Peste des petits ruminants (PPR) is a highly contagious, systemic disease of goats and sheep
very similar to rinderpest and caused by a closely related morbilivieus, After an incubation
period of 5 to 6 days, clinical signs develop which inclide fever, Anofexia, necrotic enterilis,
gingivitis, diarthoea and respiratory signs including preamonia, The course of the disease
may be peracute, acute or chronie, However, the virus does not persist in recovered animals.
The first outbreak of PPR. m Nepal was reported from Dhamusha, Bara, Parsa, Rautahat and
Sarlahi districts of central region of Nepal (Tha ot al., 1993). The morbidity and mortality
rates recorded in the first outbreak was 82.6% and 33 8% respectively. The present report
deals with an outbreak of PPR in goats at Agricultural Research Station {ARS), Bandipur of
Tarsahun district of Nepal

MATERIALS AND METHODS

During August 1998 an outbreak of a discase in goats was reported from Agricultural
Rescarch Station (ARS), Bandipur of Tanahu district. Investigation was done immediazely
after receiving the reports of the outbreak. During the investigation clinical examination of
the affected goats was carried out thoroughly  Furthermore, twelve dead ooals were post-

! Animal Health Research Division, Tripureshwor, Kathmandu

* Agriculiural Research Station (Goat), Bandipur, Tanalnmn
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mortemed. Epidemiological data such as iotal population of goats at the affected farm,
mumber of goats affected, recovered and dead at the farm was rccorded Blood, serum
samples and nasopharyngeal swabs from the sick goats were collected. Similarly, lymph
nodes, lungs, spleen and other affected organs were collected from the autopsied goats and
brought to the laboratory en ice. The collected pathological samples were subjected for
haematological and bactericlogical examinations at Animal Health Research Division,
Tripureswor and for serological laboratory investigation at Central Vetennary Latoratory,
Tripureswor, Kathmandu. For further laboratory confirmation the pathlogical samples were
sent to the TAH, Pichright, UK.

RESULTS
Epidemiological findings

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 Kar
with Jamnapari (Khapari) and Sinhal breeds of goats. The number of affected goats wers 101
which included 67 adults and 44 kids (below 3 months of age), The wtal goats dead were 72,
of which 42 were kids and 30 were adults. The overall morbidity and moriality rales were
therefore 46% and 33%, respectively.

Clinical findings

The affected goats had pyrexia (104°%106"F), though a few severely affected had subnormal
temperature (98" 100°F). Most of the affected goats had dyspnoea, increased heart rate (120-
148) and respiration (30-40/minuic) rate, The major clinical signs were mucopurulent
occulonasal discharge with crust formation, conjunctivitis and some females had crosions
around vulva, The affected goats had pnsumonic sound on auseultation

General debility, depression, anaemia, diarthoca with soiled back, dehydration, recumbency
for 3-4 days followed by death were obscrved, Most of the sick goats had crusty lesions in
the mouth cavity and some goats had gingivitis. A few goats also bad crosions on soft palate.

Post-mortem findings

Erosions and stomatitis were observed in mouth cavity, White cheesy material deposits were
found on the surface and base of the tongue. Abomasum had mflammation together with
congestion and haemorrhages along the mucosal folds. General congestion and hyperemia of
small intestine was observed. Mesentenc blood vessels were congested. Small intestine did
not reveal any parasites macroscopically, however 3 dead goats reviealed tapeworm parasitic
cysts. All dend goats revealed almost normal liver with distended gall bladder.

All cases had pneumonia and aceumulation of frothy fluid in trachea. In severe cases, lungs
were highly congested. Cut surface of the lungs revealed frothy fluid Bronchial lymph nodes
were swollen. In one dead goat there was serous fluid in the thoracie cavity. Pneumoaic
lesions were scen both in anterior and posterior lobes i kids. In adult goats, preumonic
lesions were seen in anterior lobe and at the brim of the posterior lobe with emphysema on
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dorsal part. Some of the lungs were fully consclidated with dark red colour and others were
partially consolidated with mottled hacmorrthage. Mo any significant changes were observed
m heart, kidney and joints.

Laboratory Ondings
Bacteriofogical examination

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

Faecal Examination

The results of this examination revealed that 78% of 14 fascal samples were positive for
Strongyle spp., 28% positive for Trichuris spp., and 21% were positive for Eimeria spp. of
parasites.

Seralogical examination

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

Haematological examination

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

DISCUSSION

The epidemiclogical pattern of the discase, clinical signs and symptoms, post-mortem
lesions and laboratory investigation resubts revealed that the primary canse of the disesse
cutbreak 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 agamst rnderpest and rinderpest antibodies were expected in these animals, only
11 of |5 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 utre 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. Scrum from four rinderpest vaccinated animals were negative for
rinderpest antibodies bul positive for PPR antibodies. Why all vaccinated animals did not
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seroconvert is not known, Poor efficacy of the vaccing 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 FFR mfection
(Anderson, personal communication), goats with moderate levels of rinderpest antibodics
were not fully protected against PPR mfection. The laboratory results obtained from [AH,
UK revealed that sick goats were PPR sero-positive and harboured PPR viruses as sugpested
by positive PCR test specific for PPR virus, These findings further supported the dizease to
be PPR. The bacterial examination results indicated that there was also involvement of
bacteria of Pasturella and Mycoplasme specics, These pathogens might be secondary
because they play a great role t aggravats the condition in a discasc like PPR.

After the confirmation of the outbreak, sick animals were treated with antibiotics, vitamins
and electrolytes. Unexposed healthy animals of the farm were ring vaccinated with specific
cell culture PPR vaccine, By these measures, the outhreak was controlled.

CONCLUSION AND RECOMMENDATION FOR CONTROL

The disease outbreak in poats at ARS, Bandipur was due to PPR. The following

recommendations were made on the basis of experience gained through this imvestigation

» Supportive therapy such as antibiotics, vitaming, electrolyies ete. should be given to all
the sick goats immediately. This will certainly help in reduction of the martality.

s All the non-vaccinated goats should be vaccinated preferably with PPR vaceine two
wecks before intreducing them m the new farm.

+  Strigt guarantine measures like solation of sick goats, proper disposal of fomites,
training the technical staff for disease prevention and disinfection of the premises shounld
be adopted.
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HEIFER PROJECT INTERNATIONAL - TN ASIA AND AROUND THE WORLD

R.K. Pelant!, M.N. Lohani’ and C. Wing"

ABSTRACT

Heifer Profect International, Ine. (HPD 13 a Ji-year-old volumtary, non-
Bovernmenial organisation (NGO, It war established ay a Way for common
citizens fo provide food-producing arimals to those suffering in different parts
af the world as a result of wars, natural disasters, or ever-present poverty. i
has grown from an organisation that simply shipped live animals and frozen
semen fo dozens of countries, including Nepal, 1o one that is involved today in
holistic development in over 40 countries. HPI has elght eountry affices in Asia
- Nepal, Ching, Cambodia. India Indonesia, Vietmam, Thailand, and the
Philippives. Worldwide, there are over 35 cauntry affices programs. Around
the giobe, HPI uses animals as diverse ar alpacos, guinea pigs, rabbits, water
buffaio and camels.  In Nepal, HPI is curreRily rumming profects with waler
puffalo, goats, pigs and rabbits. But anr focus 15 not on the animals: oier focts
15 o eritical issues such as helping to build local SRIpUCILY 10 carry oul income
and food generating programs that confinue after HPI funding has ceased
This paper will provide a brief overvew af HP around the world, and
expertence within the kingdom af Nepal

BACKGROUND

Heifer Project Intermational, Inc. (HPI) was formed in 1944 when a farmer and minister from
the Midwestern United States returned from serving in Spain during their civil war, His
name was Dan West, and he worked serving food and milk to children and adults who lest
their homes during the unrest: He eventually thought that just handing out milk was not
enough to help these people get on their feet again  He felt they needed a hand up, not a
handout. Se, after retumning 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 which to get more milk, offspring, income and mamure, The idea scemed 1o
explade like it was shot from a eannon! Soon, HPT was shipping cattle, pigs, goats, sheep,
honeybees and the like to countries in Asia, such as China in 1947, Seuth Korea in the
1950z, and Mepal in the 19503 and 19605, Shipmenis were made to post-war Holland,
Greece, France, Italy, and even Russia, Later, programs were stared in Africa, and Central
and South American countries as well. Finally, at present, we are working i over 40
countrics, but have provided some type of assistance o over 115 countries sifice 944,

1 HP1 Asin/Seuth Pacific Program
*HPI Mepal GPO Box 6043, Kathmandu, Nepal

THPI Nepal Progmm, GPO Box 6043, Kathnsandu, Nepal
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The size of the staff and operations grew alang with the number of shipments and financial
support to projeets around the world.  Our international headguarters is located in Little
Rock, Arkansas, and houses over 70 full time staff. We rely on thonsands of volanieers who
generously give their time and money to SUpport our Programs for those living in poverty
around the world, Most of our volunteers live in the US, but we have many in China, the
Philippines and are cven getting started hese in Nepal.

Although when reading our name, or thinking of our organisation, the word “heifer” comes
directly to mind, we are traly, 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 world that needs o
remember those who cannot help themselves, or who have not yet been shown the way o
improve their Lot n life.

HPI STRATEGY

Heifer Project International never works alone. In each and every country, with Nepal being
an excellent meample of what can work and why, we have strong parinerships with
governmental and private institutions and agencies. We work hard on building these
relationships - building bridges - so that we can learn from each other, build on each others’
contributions, and focus on getting the job done. By working with others, we can extend our
scope to include cducation, skills tramng, banking, safe drinking water, irrigation, roads,
bridges, and so much more, In Nepal, we are just beginning to form parmerships with
organizations both large and small, local and nternational, generous with time, energy,
funds, or other resources.

RATIONALE

e can sit alone in a room and ponder all the troubles of our ailing world. Just counting the
wars that are currently being fouglt around the world today is enough reason to get
discouraged. Mot to mention disease, poverty, hunger, illiteracy, discrimination, and the like.
Many of these problems go unmentioned, their stories not making the headlines of the papers
or the top of the TV news. It takes special people to look at such a large challenge as hunger
and poverty. [t takes people who have “geryvice” in their mind, and in their actions, People
with real vizgion for a better planes, real leaders.

We belicve thai the veterinary profession is providing and will continug to provide
leadership in creating ideas for sustamable development. Mowhere elze are there
professionals who have the joint training 1n nutrition, metabolic systems, and comparative
anatomy and physiology. Veterinarians are uniquely trained to think 1 “gystems’; uniquely
trained to look at the epidemiclogy of zoonotic discases.

Heifer Project Intermational has long refied on qualified velerinanans, and so-calied
“paravets” in some places where graduate veterinarians don't exist, to use their knowledge
and skills in improving the quality of life for people around the world. Mot just animals, but
poople too.

B
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Curreatly, Herfer Project International has projects i over 40 countnes throughout the
world. 1n Asia, HPI is working in China, Vietnam, Philippines, Thailand, Indonesia,
Combodia, Laos, India, Sri Lanka, Bangladesh, Afganisthan and Nepal,

HEIFER PROJECT INTERNATIONAL IN NEFAL

Heifer Project Intemafional began iis assistance program in Nepal during 1950s. | supplied
lersey and Brown Swiss cattle, Hampshire pigs, and Dorset Horn, Romney and Rambouillet
and Corriedale sheep in 1957-5% 1o the Government Livestock Farm at Singh Durbar,
Likewise, it supplied Harivana cattle to Tarahara Farm in 1966-67, There was no eontinuity
of these HFI assistanca unfil 1990s. At present, HPI has a country office in Nepal located at
the following address:

Heifer Project Intl. Nepal
Arun Tole, Sardobato, Lalitpur-15
GPO Box 6043, Kathmandu

Tel. 332554 Fax. 542873

Email: hpinepal{@mos.com.np

PASSING ON THE GIFT

Giving life to another, giving hope for a better future. The Heifer is a symbol of life. A
young female cow, a giver of life, a giver of milk, a symbol of motherhood, care, and love.
In the same way, Heifer Project hopes to bring people to a new life. But HPI, a& stated
earhier, 15 not about animals. It is not about heifers, water buffaloes, goats, or rabbits. HP1 is
shout helping those in need to leam to help themselves. It i3 about realizing our own
physical and spintual wealth, ard sharing it with those less fortunate. It is about helping
people uplift themselves from poverty, by providing education and cncouragement, because
each man, woman, or child is the responsibiliity of his brother, and we are all brothers.

Each time we help our fellow 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 ane
who s starving. A person who has knowledge must teach those who do not. This is what
our higher power asks of us — (o pass on the gift - to acknowledge and aceept the gifts given
o us and share them with others,

HFI encourages learmng  Through HFI projects, people leamn about themselves and their
abilitics. They leam to develop skills and share them with others. When people jain
tagether to work as a group, they aceomplish so much more than individually. From a gmall
family to a lange community, in giving, each person gaing, and the group thrives on the
power of its own eneérgy. They become unified and strong, an unstoppable force, filled with
the courage to change and improve their lives.

HFLUNEFAL EXPERIENCE

In Gitanagar, Chitwan, a women's federation has beéen 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 eam money, gain respect
from the men, and occupy their time by leaming a wsefil skill, Their nitial vision was to
buy goats, then eam income by selling itz 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, HPI gave the group 25 poats, each with twin kide in 1993, When the goats
gave birth, they passed on the first offspring to other needy women, including the skills
lzamed. 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 eam income, improve their homes, and rally against
drinking and gambling in their communitics. Their cxample is an inspiration and
encouragement to other women, showing that with hard work and dedication, each person
can make & 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, helpang
educate women in basic literacy, income caming, record keeping, and savings, These women
run & goat and pig project with assistance from HPI,

The women of Talku Dude Chaur VDXC of Kathmandu became aware of HPI 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 mn local climate, the group
decided to expand mbhit farming and sell its wool. They requested HP1 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 1908 40 families received a pair
of rabbits cach. Twice already by Janvary 1999, the community has sold Angora wool,
caming nearly NR 25,000 for the group. Using rabbit masure, crop production has
mmproved, and they ane alse sarning income from sales of surplus vegetables. At this time,
the group savings fund Ioans money to members. [n 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 Progect Intl, MNepal program has similar projects m Nuwakeot, Palpa, and Mahottan
districts also. Several other proposals are in vanous stapes of approval process.

Th
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ANALYSIS OF THE PRESENT DAIRY FARMING SYSTEM IN CHITWAN AND
KAVRE

D.D. Joshi! and M. Sharma’

ABSTRACT

Chirwan and Kavre are among districts of Nepal where commercialisation of
milk praduction has pained momentum. I this study, 57 dairy farmers, 40 from
Chitwan and 17 from Kavre, supplying milk to milk collection centres of Dairy
Development Corpovation through milk producers’ cooperative societies were
interviewed on vorious aspects of dmry forming. The informarion coliseted
included breeding. feeding and management proctices, marketing aspects of live
animals and their products, the major diseases perceived by the farmers. These
rernits ave analysed and described

INTRODUCTION

Nepal is primanly an agricultural country. The share of livestock contribution in GDP is
18% and livestock and agriculture production is 2%%. There are 6.3 million cattle and 3.1
million buffalo in the country and producing 871000 MT milk annually. There iz a hugh
livestock populatiion density in the country. There have been efforts in the past to merease
the milk production through cross breeding programme. Several districts have now come up
with the semi-commercial dairy production system. This study was therefore undertaken to
study the dairy farming system in semi-commercial dairv pockets of Nepal. Chitwan and
Kavre districts of the Central Development Region where semi-commercial dairy farming is
floursshing well were 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 Chitwan and Kavre districts.
A total of LOT dairy farmers supplying milk through Milk producer's cooperative societies
wete identified From them, 57 farmers were sclocted randomly for detailed interview. OF
them 40 families were from Chitwan and 17 were from Kavre, A questionnaire was used for
farmers mterview which included details on livestock breeds and breeding practices, feeds
and feeding practices, discase pamtem its treatmetn, prevention and control, and mass

AWITENCES Prigramime.

! National Zoonoses and Food Hygiene Research Centre, Tahachal, Kathmandu
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RESULTS AND DISCUSSION

Farm family population strocture

The literacy rate among the interviewed farmers was 90% and 70% in Chitwan and Kavre,
respectively. It has been observed that majority of the farmers have crosshred milking

animals along with their traditional local, indigenous breeds of animals. On an average 7
were kept per farming 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 eomposition in Chitwan and Kavre
Species Chrtwan Kavre
Total population | No, per farming | Total population | No. per farming
family family
Cattle 105742 1.98 101965 1.89
Buffalo 83724 1.57 656 700} 1.24
Shesp 4100 08 3200 008
Goat R0EAD 151 189080 35
| Pig 6630 0.12 2030 0.17
Poultry 13928 17.14 363400 6.74
Duck 21204} 0.4 3950 0.07

Source: CHES (1997)

BREEDING PRACTICES

Information on the present animal breeding practices were collected (Table I). It has
observed that in Chitwan 75% farmers breed their buffaloes by improved bull whereas n
Kavre 88% of the farmers breed their boffaloes by local bull In case of cattle, 0% in
Chitwan and 73% in Kavre farmers breed with local hilly zebu bull, Maone of the farmers
interviewed nsed artificial ingemination for breeding.

Table 2, Animal breeding practices in 57 families interviewed in Chitwan and Kavre
Breeding practice Chitwan (n=40) Kavre (n=17)

Cattle | % Buffalo | % Canle | % Buffalo | %
Matural with local bull 12 B0 | 10 25 |3 73 15 (1]
Matural with improve | 8 20 |30 713 27 |2 12
bull
Artificeal insemination 1 {1 0 0 0 0 ] Q
Total 40 100 | 40 100 | 11 100 | 17 100 |

Most of the farmers buy / purchase their improved /erossbred! improved milking animals
cattle and buffalo from the adjoining animal hatbazars of Indian border.

a0



Analysis of Dairy Farming System
FEEDING PRACTICES

About 55% of the interviewed farmers in Chitwan and 100% in Kavre 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% feed commercial feed. However 100%
farmers in both the districts feed their milking animals locally prepared concentrated fead
called "Kundo or khole” and cut green prasses {collected from the agricultural field, forest
and cultivated at farm). Almost 90% farmers in Chitwan and onlty 53% farmers in Kavre faed
paddy straw {0 their animals without any pre-treatment. Though most of the farmers have
Aeard of and seen the mollases urea block, only a few of them use them for supplomentary
feeding. Most of the farmers used crop residues and arains grown on their far for feeding
tivestock (Table 3)

Table 3. Feeding Practices in 57 families interviewed in Chitwan and Kavre
Feeding practice Chitwan {40} Kavre (17)
Yes (% [No [% [Yes [% [No | %
Grazing fi 153 [34 |8 |0O 0 1] 0
Stall feeding B | |2 5 17 (100 [0 4]
Mived istall feeding and | k| "9 22 17T | 100 [0 0]
| grazing)
{ Concentrate foed 40 100 |0 1] 13 |18 [4 24
Mollases urea block 2 5 38 (95 |0 fi 17 | 100
| Paddy straw 6 o0 [4 |10 |9 [33 |8 |47
_Urea treated paddy straw 3 B iz o2 i 35 11 33
Choppedand soaked straw |30 |75 |10 [25 (12 |71 |5 29
Green grass 40 10 | 0 0 17 g | 17 1ol
|_Kundo or khole 12 (30 |28 |7 [17 [1oo [17 [100 |

COST OF FEED

Cost of feed is tabulated in Table 4. The cost of per Kg concentrate feed in Chitwan is o
rupee higher than in Kavre. However, paddy straw in more expensive in Kavre than in
Chitwan,

Table 4. Cost of livestock feed in Chitwan and Kavre
I Feed Types Chitwan (n=<410) Kavre (n=17)
|
| Concentrate feed Rs. 10 per kg Rs. 9 per ke,
| Paddy straw {one load) 30 kg, Rs. 100 per load Rs. 126 per load
| Other crop residue (one load) 30 kg, Rs. 104 per load Rs. 93 per load
| Green Grass {(one load) 40 kg, Es, 150 per load N4
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Cest of different categories of live animals is presented in Table 5. The milking cow and
buffalo on an average cost Rs, 25,000 and 30,000 in Chitwan and Rs. 13,000 and 23,000 in
Kavre. respectively.

Tahle 5. (ost of animals in Citwan and Kavre Districts

| Type of Animal Chitwan {n=40) Kavre (n=17)

Cattle | Buffalo | Cattle | Buffalo

Milking 22,750 [ 20800 [ 12,300 |22.125

| Pregnant 17600 | 17.000  [4,000 | 17.900
Dry 7,000 8,000 1,025 [ 8800
Heifer 5000 5,400 773 5,600
Calves 2,700 2 4 775 2,700
ANIMAL DISEASES

It was reported by the farmers interviewed that the most prevalent animal diseases are foot
and mouth disease (FMD), haemorrhasic septicemia (H3), mastitis, rabies, liver fluke, tape
worm, round worm, mange, ring worm, milk fever and black quarer (BQ). The existing
district livestock services offices, livestock centres and sub-gentres are responsible to control
the outbreak of the discases and make prevention and control programme by regular
vaceination and drenching. In some milk producer's cooperative societies, there 8 a
provision of first aud treatment of the animals.

MILK PRODUCTION AND MILK MARKETING
Milk production by local, crossbred and improved animals in the farms imerviewed were

collected (Table &), There is a difference in production of milk from local, crossbred and
improved animal both in Chitwan and Kavre.

Tahle 6. Daily milk production (I} by different categones of amimals
Type of Animals Chitwan (40) Kavre (17)
Local Cow 3 2

Crossbred cow (with Jersey) g 5

Improved cow (Jersey) 15 0

Local buffalo I 5

Crossbred buffale {with Murrah) 10 8

Improved buffalo (Murrah) 12 15

Almost 100% farmers of the interviewed farmers sold their milk to the milk collection
centres of DDC through milk producer’s cooperative socictics in both Chitwan and Kavre
districts. Some farmers those who are not member of milk producer’s cooperative socictics
also sell milk to private dairies and local markets at a slightly higher price. In Chitwan
Farmers sell their milk to DDC both n the morming and evening, whereas in Kavre only
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morning milk is sald 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
CALVES - CASE REPORTS

5.C. Ghimire! and H K. Shrestha?

ABSTRACT

Ten male huffalo calves aged 3-6i months raised By various farmers in Chilwan
digtrics, and two male colves aged 3-4 monthy raived on station af Lumie
Agricultural Research Centre, Pokhara, had amurla, anorexia, straining ond in
majortty of cases distension of lower abdenen. Clinical symiptoms wére
siggestive of wrethral obsiruction, probably complicated with the rupture of
wrinary Madder. Urolithiasis, with whole of penile urethra being packed with
amorphous white powder. was confirmed in four cases, in which wrethrotomy
was performed. Becewse of the difficulty in performing ivchial urethrotamy in
soneill calver in field conditions. and becense of the poor success (50%) af
surgical ireatment, nov-surgical freapment using herbal products was later
adopted. Nom surgical treatment was successfil in ali these cases. This paper
describes the successful nor-surgical treatmeni of urolithiasiz in buffalo calves
v management of a complicated urolithiasis with possible rupture of the
hadeder.,

CASE HISTORY

Sick animals included for the study were ten male buffalo calves from Chitwan district
during 19%9-90, and two male buffalo calves from the Livestock Farm of Lumle Agrniculural
Research Centre (LARC), Pokhara during 1998, All the sick buffalo calves were of 3-6

months age group

All ealves had common symptoms of unthriftimess, restlessness. discomfort, straining and
colic. All of them were also anuric. The duration of illness sanged from one to seven days.
Treatment these calves received before presenting to us ranged from none to indigenous
herbal preparation to parenteral antibiotic therapy with or without diuretics and analgesics

Calves with more than 4 davs of illness had distended lower abdomen. Clinically, enlves had
gither normal {presented within 3 days of illncss) to shghtly sub-normal {long-standing
cases) emperature. Prepucial orifice was dry i all calves and a distinet urcthral pulse was
vigible just below the anus in some calves. Abdominal paracentesis revealed the presence of
straw coloured fluid with ammeonic odour (probably uring). Some of the calves which were
sick for longer duration, seemed to be active and recoversd from sickness on the 4™ or 5°
day of illness, but became severely depressed thercafier,

| Central Epidemiobogy Unit, Tripureshwor, Kathmandu
? Ittt of Agriculture and Ansmal Science, Rampur, Chitwan
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Orwners of most of the calves were semi-commercial farmers and provided some home made
concentrate {e.g. wheat bran with or without mustard cake) to the buffalo as well as their
calves, Similarly, calves at LARC farm were also supplemented with commercial
concentrate mixiure.

CLINICAL DIAGNOSIS

Based on the history and clinical findings the cases were diagnosed as urethral obstruction,
maost likely due to wrolithiasis mn the penile urethra. Long-standing cases with distension of
lower abdomen and abdominal cavity full of unne were probably due to rupture of the
urinary bladder.

TREATMENT AND DISCUSSION
Surgical management
First fwa buffalo calves

Firet two cases were mnitially treated with intra-muscular injection of triflapromazine 20 me
UM (Siquil®, Sarabhai chemicals) to rule out the probable cases of unnary obstruction due
to urethral spasm. However, both calves did not urinate within one hour of treatment. It was
therefore, decided to operate to locate and remove caleuli by surgery. It was assumed that as
in the adult zatile (bullacks), caleuli in young buffale calves would be located in the sigmoid
fesxure of the penis, and hence similar surgical approach was adopted.

While preparing the calves for surgery, unne accumulated in the peritoneal cavity was
removed by abdominal paracentesis and calves received parenteral fluid therapy.

Calves were restrained in Jateral recumbency. “Base of scrotum approach™ was adopted for
surgery {Lundvall, 1974). The site was prepared for ascptic surgery, and was infiltrated with
local anaesthetic (Lignocang) starting from the base of scrotum fo the level of tuber ischii,
The skin incision was made over the median raphe from just above the base of scrotum and
extending upwards about thrée to four inches. Subcutaneous fascia was separated by blunt
dissecfion and the penis was pulled out of the incision by straightening the sigmoid flexure.
Part of the penis that was accessible was digitally palpated giving special attertion to
sigmoid flexure region to locate any abnormalitics especially the hard caleuli. Uniform hard
mass all over the urethra was detected, but no distinct caleulus could be detected

When the urethra was elit open with the aim to pass 2 catheter 1o the urinary bladder, the
whale of penilz urethea was found to be packed up with white amerphous powder. Tt was
therefore decided to open the urethm near the tuber ischii and pass a catheter to establish
uring flow. “Ischiml wrethrotomy™ was thus performed (Lundvall, 1974). A catheter (human
prcdiatric) was then passed to the urinary bladder, but with a great difficulty.

These calves received routine post-operative care of antibiotics, snalgesics and fluid
therapy. However, of the two calves operated, one did not recover after trestment and died
12 hewrs afler operation. The second calf recovered afier operation with establishment of a
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reputar flow of wrine through the catheter, which was fixed at the sue of incision
Unfortunately, this calf died on day 19 post-operation, reportedly due to tvmpany. Nothing is
known whether the death was related to post-operative infections / complications or was
totally mdependent.

Necond hwa baffalo calves

Based on the expericnce with the first two calves, i1schial urcthrotomy was performed m
other two calves as described above. Urine flow was established by passing a catheter to the
bladder which was fixed at the site of incizion. These ealves received normal post-operative
care. Again one calf died 24 hour post operation. The second calf completely recovered and
was active until two months after surgery, after which 1t was not follewed.

The success ratc of surgery was therefore only 50%, but coald be 25% if the death in the
secand calf was also related to post operative complications.

MNon-surgical management of urolithiasis

Because of the difficulty associated with the surgery cspecially in cathetensing young
animals and a poor success rate, it was decided to adopt non-surgical management approach,
A total of eight calves were treated as outlined below.

Calves were treated with a herbal {Avurvedic) product marketed for human use and claimed
to be urolithiolytic and diuretic (Tab. Cystone, Himalaya Dmug 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 dayve and then 5 tablets daily for 15 days orally. Depending on the severity
of the condrtion, abdominal paracentesis was performed (except two calves) and calves
recerved intravenous 5% Dextrose saline, 504 — 1004 ml. Paracentesis was done using three
16G needles, and all fluid that could be drained out from the peritoneal cavity was removed,
Fluid therapy and paracentcsis was mpeated on the sccond day. Howewer, two calves
presented within 24 hrs of iliness did not receive fluid therapy, and abdominal paracenticsis
wiaas nol performed in them.

All calves started urination 18-36 hours post treatment, Normal Sow of uring, howewver, was
established only after 3-3 days. All eight calves treated recovered completely. No follow up
was done in these calves after the treatment period to investigate whether the disease

recurred later on. However, recurrence of the discase is considered unlikely as two calves of
LARC farm remained disease free for six months after the treatment.

Long standing cases were likely to have rmpture of bladder. However, no attempt was made
to repair it throwgh surgery. How was the raptured 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 15 possible that ruptured bladder in buffaloes also
heal similarly.



Mon-surgical Managemen of Urolifiasis

Uralithiasis obstructing penile urethra is commonly observed in castrated male mminants. In
bullocks, calculi are normally lodged in sigmoid flexor of the pemis (Londwvall, 1974),
However, there is scant literature on ifs cocurmence in young animals, particularly in buffalo
calves, Heavy concentrate ration is known to be the most common predisposing factor for
prolithiasis i rumunants (Bleod and Radostits, 1989), a common management practice
observed in all calves of this study. Dict management would probably be an important aspect
for prevention of obstrective urolithiasts in buffalo calves.

There are certain imitations 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 exsrmnarion and experience, lack of knowledge on the composition of the calenls,
tack of proper expenmentzl design to prove the claim and lack of knowledge on the action of
the drug to bréakdown the urethral calculi. The findings presented here are therefore, meant
only to share our experiense with professional colleagues =o that the feld vetermanans arc
awarg of the discase situation and will be encouraged to mvestigate similar cases in more
detail. Furthermore, if considered important, the discase could be investigated systematically
in future,
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A COMPARATIVE STUDY OF DIFFERENT TEST METHODS FOR
CONFIRMATORY DIAGNOSIS OF RABIES

G.N. Gongal! and K. Wagner?

ABSTRACT

Biological and histe-patholagical tests wsed for confirmaiory diagresis of
rabies in the State Medical, Food and Veterinory Laboraiory of Kossel were
compared with fluorescent antibody test en the basis of existing laboratory
records. The fest resulls were analysed fe define sensivivity, specificity and other
characteristics of the diagnostic rests. Fluorescent antibody fest appeared o be
the most reliable diognostic method together with biclagical rest (Virus
isolarion in cell culture) for confirmatory diagnosis of rabies.

Intreduction

Magonty of rabics cases m amimals and humans are still disgnosed on the basis of clinical
signs and symptoms in many areas of the world. However, it is difficult to make any
conclusion when the suspected aninal has "dumb’ form of rabies or the history of dog bite is
unknown. The situation i3 complicated when a rabid or suspected dog seen in the urban or
rural areas is killed by community members, Therefore, it is necessary to confirm rabies
cases wsing vanous 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 preserved n 30 per cent glycerol-zaling solution for virelogical examination
and m 10 per cent butfared formalin for histo-pathological examination. Occasionally, virus
anbigen or mfectivity may be demonstrated in salivary glands and not bram, and it is
recommended that samples of sub-maxillary salivary gland should also be submitted in
glyeerol-saling and formalin preservatives Histo-pathological examination of specimens has
the merit that it sometimes allows an alternative diagnosis to be established in cases of
nervous discase which are not due to rabies.

Megn bodies can be demonstrated in impresgion smears prepared from fresh brain tissue and
stainezd by the method of Sellers. Although it i3 a less sensitive method, experienced
personnel can obtain a correct dingnosis in 80 1o 90 percent of the cases, ¢specially in dogs
dead of furious rabies (Acha and Szyvfres. 1987

The standard method of making a diagnosis is to demonstrate rabies virus antigen i
impression smears of fresh brain by immunoflucrescence. Fluorescent antibody test (FA

| National FMD Control Section, Budhanilkanth
2 Division of Veterinary Medicine. Stne Medical, Food and Veterinary Labormiory, Kassel,
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test) may demonstrate antigen in mstances in which specimens are too decomposed to vield
virus iselates. The FA test for detection of mbies antigen has been perfected to such an
extent that it is the quickest. most reliable method available, both for diagnostic and research
purposes (Dean and Abelseth, 1973). The cffectivencss of the test depends on the
competence of the technicians and the quality of the reagents, cspecially the conjugate. Most
laboratory uwse immunofluorescence as the sole diagnostic test and resort to mouse
moculation a confirmatory test only in instances where a negative result is recorded m an
animal which has potentially been involved in the exposure of a man to infection.

The demonstration of virus antgen by immunofluorescence in comeal impression smears, or
m perve fibres surrounding har folheles in frozen sections of nuchal skin biopsies has been
applicd to intra viram diagnosis of the discase in lmman patients, but the results obiained has
been weonsistent (WHO. 1992). Examination of skin biopsics and corneal smears may also
be used for post-moriem diagnosis in countries where opening of the skull of the dead
person 15 not accepied by relatives on cullural or religious grounds.

Virus antigen may be demonstrated by enzyme-linked immunoassay, and kits for performing
the test in microplates are avalable commercially (Permin and Surcau, 1987). The test can be
performed in the course of a working dav even under fizld conditions,

The solation of virus by intracerebral moculation of brain suspension into weaned mice was
the standard diagnostic method prior to the widespread adoption of the immunofluorescence
test. The method is sensitive, yielding isolares from virtually all infected specimens received
at the laborztory m a well-preserved state, but it may take up to 2 weeks or loager 1o obfain a
regult. The mouse moculation test (M1 test), in spite of it's simplicity, depends greatly on the
accaracy of its performance for dependable results (Koprowski, 1996), Virus may also be
isolated in a vanety of line cell culture in place of mice. Since rabics vinus is poarly
eytopathic, its isolation has o be demonstrated by performing immunofluorescence tests on
the cultures. Virus isolaticn in cell culture has been shown to be as efficient as the FA test
and the M1 test for demonstrating small amounts of rabies virus (Rudd and Trimarchi, 1987).

Antbody to rabies virus may be demonstrated by a vanety of methods including
complement fixation, mdirect immunoflusrescence and neutralisation tests. The tests can be
used 1o establish a diagnosis of rabies in live human patients, who develop 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 cut for routing rabies diagnosis at the
Statz Medical, Feod and Vetermary Laboratory of Kassel, Positive specimens were detected
by the FA test, the MI test or virus isolation in neuroblastoma cells,

An mvestigation of laboratory records of rabics diagnosis of the State Medical, Food and

Weteninary Laboratory of Kassel from 1981 to 19935 was carried out. Biclogical and histo-
pathological tests used for confirmatory diagnosis of rabics were compared with FA test on
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the basis of existing laboratory records and the results were analysed to define sensitivity,
spesificity and other characteristics of the diagnostic tests.

RESULTS

The comparison of biological and histo-pathologmeal test mothods with FA test was dong on
the basis of laboratory record which is presented in Table 1.

Table 1. Comparison of different diagnostic wesis with FA test for the diagnosis of
rabtes
= FA testMItest | FA test/VICC | FA test/HIST
| Both positive +'t 41 78 275
Both negative == 3,923 2088 | 056
Positive/Negative 2 4 23
Megative/Tositive [4 12 i
| Total samples 3,043 2 182 1,354
Mote:  FA fest = Fluorescent Antihody Test, M1 test=Mouse Inocalation Test
VICC=Virus Isolation in Cell Culiure HIST=Histological examination

The analytical par of comparative study of different diagnostic tests with FAT for mbaes
diagnosis is presented in Table 2.

Tahle 2, Characteristics of different diagnostic tests used for rabies diagnosis when

FA test is used as a gold standard
Indicators Mirest | VICC HIST

Sensitivity of test {6667 08512 09228

Specificity of test {1 95 0.9943 1.00

Predictive value of a +vetest |(.2222 08667 1.00

Predictive value of a <ve et [0.0003 00908 1 09787

Apparent Prevalenes 00046 0.0412 02031

True Prevalence 00,0015 00376 (.2201

[Fappa value 0.33 0,90 095

We found that the performance of biclogical and histo-pathological test methods was greatly
varied when FA test was used as a gold standard. Under the given conditions, the sensitivity
of MI test was very low but specificity of all diagnostic tests was almost similar, Biological
test methed gave a significant number of false positive cases whereas histo-pathologcal test
gave a significant number of false negative cases, The Kappa value indicates that there 15 a
high degree of agreement between FA test and VICC as well as HIST

The characteristics of different diagnostic test methods used for confirmatory diagnosis of
rabigs in the laboratory is presented m Table 3.
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Takble 3, Characteristics of different diagnostic tests used for confirmatory diagnosis
of rabies
Indicators Rezulis
Probability | FA test | VICC | Mltest | HIST
Senaitnaty of test P{T+D+) 09360 09574 0.90| 09224
Specificity of test HT-D-) 100 100 1.00 1,00
Predictive value of & +ve est  [P{DHT+) 1,00 [.00 1.00 | 00
{ Diagnosability)
Predictive value of 8 -ve test PD-T-) 09963 09981 0.9995 09787
Probakility of a falss +ve result |P{D-T+) 0.00 0.00 (.00 0.00
related to test
Probabaliey of a false -ve result |P{D+T-) 00037 00019 0.0005 ©0.0213
related to test .
Probability of a false +ve result {P{T+D-) 0,04 (1060 .00 (X101]
related tusrgﬂuature
Probabality of a false -ve regult [P{T-/D-+) 00631 0D.0426 010 007713
relaied to state of nobure
Apparent Prevalence P{T+} 0.0516) 0.0412] 00046  0.2031
True Prevalencs F{D+) 00550 00431 0.005] 02201

Mote: Rabies was considered as a confirmed case when FA test was positive or any of the biolopical
tcst was positive when it was carried ont in FA (25t negatve samples.

The result demonstrates that the specificity of the test was same in all diagnostic tests,
however, the sensitivity of each test was differeat. The apparent prevalence rate of rabies in
each test was always lower than the true prevalence rate.

DISCUSSION

The comparatrve study of different diagnostic test methods indicates that FA test alone can
not detect all mbies cases. In a compamtive stmdy of 19,107 infected bl s, positive
diagnaosis was possible in an average of at least 98 2 per cent by FA test and af least 984 per
cent by Ml test {Wachenddrfer ot al, 1983). Fluorescence-positive; biological test neganve
specimens can occasionally be expected, especially in decomposed material since FA test
detests mactivated as well as live antigen (Wachendorfer, 1966). In this respect, FA test is
maore sengitive than biologral tests.

Biological test positve, fluorescent ncgative results also occur, because early stages of
mfection can not be diagnosed by FA test. In a study carried out in the Laboratories for
Veterinary Science of the New York State Department of Health, 802 of a total of 304 were
found positive by the FA test. In only 1 cases was the mouse test positive and the FA test
negative {Dean et al, 1996). Therefore, the confirmatory diagnesis of rabies should be
carried out with any of the availlable biolopical diagnostic test methods when FA test
negative result s doubtful, There 5 no need to carry out histo-pathological examination as
an additional test for rabies dingnosis when FA test is nepative. The lower sensitivity as well
as Kappa value of MI test was observed when FA test was used as a gold standard. Maost

%1



G.M. Gongal & K. Wagner

probably, such a result mav be assoctated with sclective character of sampling. It s
important to note that M1 test was carred 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 tost appeared to be the most reliable diagnostic method together with
biological test {especially virus isolation in ¢cll culture) for confirmatory diagnosis of rabies.
There is no need to carry out histo-pathological examination as an additional test for rabics
diagnesis when FA test is negative.
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APPETITE CYCLE AND DIGESTION IN DEER - A REVIEW

B Sharma’

ABSTRACT

Although deer are primarily grazng ruminants, and also have special
preference 1o certain parts of plant material. they can select and survive from
what is avatlable in each habitar. In temperate regions of the world, there Is
dishinct variation in feed availability, and the bivlogy of deer developed and
evolved accordingly. In spring time, for example. voluritary foad intake (VFI) is
found to increase upto T0% a5 compared o the winter season. which indicaies
that there are distinct cycles of appetite. These appetite cycles are influenced by
photoperiod and ambient iemperature, Also. vorious hormones sueh as
melaionin, fypothalmic releasing  factors, gonadotrophing  and ponadal
hormones, prolactin and thyroid harmones vhow respective gyeler,

INTRODUCTION

Deer are primarily grazing ruminants and show a good grazing pattern. They are also good
browsers. Ameng the pastoral livestock, deer are found 1o be the best in converting the feed
to meal. But it is interesting to note that, although forage is the principal diet of deer.
different deer species have special preference to some particular parts of the plants. They
also have ability to select and survive from what is available in each habitat, especially in the
wilderness. For example, in wood and shrubland, they browse on leaves, shoots and buds
within reach, and on the ground they feed from low growing herbs and grasses known
collectively as forbs (Cheplin, 1977). They alse consume Fungi and fruits in some season. If
the trecs and pastures are not abundant, they rely on a relatively greater proportion of ground
plants,

Plant cycles in most part of the world are essentially geasonal remaining in dormant state
during the winter The flush of new plant growth in spring and summer provides plenty of
highly digestible herbage, but with the onset of winter, plant growth ceases, and the deer
must depend upon the scarce standing crop of low digestibility, mobilise their fat reserves
until the spring (Barry ef al, 1991), Therefore, it is important and interesting 1o understand
the capabilities of these anmmals in surviving in the abundance and dearth - their hidden
physical and physiclogical 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 nocturnal patterns, At different

! Central Veterinary Laboratory, Tripuresiwor (Current Address: Livestock Production Division,
Hartharbhawan, Pulchok, Lalitpur)
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miervals of the day, browsing and grazing activiies can be scen m fallow deer With the
onset of winter, feeding rhythm in white-tailed deer follows a cyclic pattern with peak
actvity every 4 to 8 houts at sunnise, mid-day, sunset and twice at mght {Denholm, 1984),
However, as the winter progresses, all the prazing activities of the moming and night are
ceased and concentrated during the warmest time of the dav.

Oefocaiiens spp., rusa and fallow deer arg found o exhibat the synchromsation of feeding,
codding and resting. Farmed red deer (Cervas elaphus), on the other hand. tend to praze like
a herd of cattle, line abreast and separated by a few vards with the dominant hinds in fron
and the rest behind {Blaxter er af | 1974},

ABILITIES OF DIGESTION

The extent of development of the four-chambered stomach - rumen, reticalum, omasum,
abomasum - i5 not oqual in all species of deer. The more evolutionary primitive subfamilics
such as the musk deer, the water deer and muntjacs lack the full complexity of development
achieved among the Cervinage and Clapeailinge (Putman, 1988). In the primitive varetes, the
stomach is four as in more advanced species, but the third compartment. omasum, is
extremcly small. Besides, rumen pallars are poorly developed and so, fibrous food materials
may be retamed only for a brief period, This signifies thal these more primitive deer are
comparatively less efficient i digesting the structural carbohvdrates from plant matenal
because active dipestion of cellulose occurs within the rumino-reticular complex. Therefore.
these species must solect foods low in fibre but high in soluble carbohwdrates, proteins and
Fats that are more casily digestible, In confrast, the deer specics that come under the fanuly
Cerinae such as red deer, samber deer etc. are capable of dipesting plant materials more
efficiently.

SEASONAL CYCLES

The seasonal cycle in bodyweight and fatness seen m wild deer 15 not entively due to
alteration of abundance and scarcity of forage (Barry ef of., 1991}, Many seasonal cveles are
endogenous, determined by the nature of the animal (Kay, 1985}, The appetiic ¢vcle of door,
however, coincides with the availability of forage, so the demands for major nulrients are
significantly increased dunng summer when good quality forage are available in abundance
This means that there are pronounced scasonal changes in metabolic rates because these rates
are associated with annual changes in appetite evele or the voluntary food ntake (VFI). In
white-tatled deer, for example, the fasting metabolic rate, heart rate and activity are found to
be the preatest in summer and the fowest in winter, Such changes can be scen even in those
deer that are sheltered and fed to appetite. Not surprismgly. Adam (1991) obscrved that
irrespective of food supply, réd deer fasans fail to mamtain good growth rates durimg mod-
winter months. The phenomenon of seasonal eveles has been studied i other species of deer
as well. Laudan of al (1989}, for instance, chsarved that the sipmificant seasonal changes in
the level of VFI in aduft red and Pere David's deer confirm the preliminary study of twao red
deer hinds by Suttie of al, (1984) mdicating that scasonal rhythm in VFI n deer ocour in
both sexes. But all do not have similar appetite cyvele. For cxample, in immature stag,
castrate stag and non-pregnant hind, scasonal changess in WFT i3 less marked as comparcd to
mature stags and hinds. Regarding the sclection of diets, a remarkable difference can be
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found between stags and hinds. To some extent, the differcnce in dict between the sexes is
due to the fact that (in turn owing to a degree of sexual segregation) stags and hinds may
occupy separate geographical ranges where availability of different foodstuffs may not be the
same; but even in areas of range overlap, the difference in specics 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. Appetite may
then recover to some extent but remains low throughout winter. Suttie er al. (1984) on the
other hand. observed that the seasonal rhythm of the fomales was of a lower amplitude and
no identifiable drop in intake due to the rut was evident,

Although reduced forage availability during winter enforced the deer to limit intake in the
wild and this phenomenon became permanently established. the appetite cyele is thought to
be primanly an ambient temperature mediated behavioural response and in red deer it is
associated with the photoperiod controlled evele of sexual activity, Male red deer are capable
of responding to light in a square wave pattern as they do to an anmual cycle and the
imposition of three such patterns in one calendar year elicitated cycles of food intake,
gonadal development and regression, and antler growth (Suttic ef @/, 1984). Howewver,
seasonal changes in VFI was pot as expocted because this occurred towards the end of short
day periods. In natural photoperiod, peak food intake would have been expected to occur
during increasing davs, OF the observations conducted to study the time to reach peak food
mtake and the time to reach minimym food intake, only the former was significanily
different from the natural photoperiod. Suttie er af. (1984) therefore conclude ‘possibly the
observed annual pattem is a combination of two cyeles, namely, one directly mediated by
photoperiod and the other by sex hormones, especially testosterone’. The appetite cyele may
be regarded as a responsc to the sum of the nutrient demands arising from the ather seasonal
cycles, rather than a primary response to changing daylength (Barry ef al, 1991),

Digestible energy intake in winter are reduced to 40 to 60% of the maximum spring intake
{Denholm, 1984), In red deer Milne er af. (1978) observed an incrsased VFI by 65-70% in
spring fed with Festuca species and heather diets. Limited number of studics suggest that
mspite of constant food supply throughout the vear, reduced winter appetite is observed in
Odocoileus species, red deer and reindecr (Rangifer tararndvs), Similar trend has been found
m fallow deer, sika deer (Cervus nmippon), Pere David's deer (Elaphurus daviadanus) and
Chinese water deer (Hydropoies intermis) {Chaplin, 1977). When the aumumn and carly
winter iz approached, white-tailed deer increase foraging activity and feed intake as an early
response o decreasing temperature, but as the environmental temperature falls further, their
appetite, activity and energy fequirements are abruptly reduced and they cnter a
physiological adaptation with reduced energy intake.

ROLE OF HORMONES

Hormenal control of seasonal changes in VFI in deer is substantially unknown at present
{Barry er al., 1991). But it is now recognised that the pineal hormone, melatonin, which is
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secreted during the hours of darkness, is the primary mediator of ambient phatopenicdic
information within the animal's hody (Adam, 1991) Therefore, strategic administration of
exogenous melatonin elicits the same physiclogical responses as an artificial reduction
daviength, namely reproductive activity and reduced VFL {Domingue ef al, 1991}, During
daytime, impulses from reting activate a neural centre o the hypothalamus, the
suprachiasmatic mucleus, whose diumal activity allows it to serve az an internal clock (Kay,
1985).

Formation of melatonin 15 suppressed during the daytme becauss this neumal centre in tum
projects by way of the cervical sympathetic nerve Lo the pincal gland. Whereas abrupt
changes in photopenod cause an immediate and appropnate change in the diumal mclatonin-
secretion profile, there is a characteristic delay before the overt physiological changes
develop (Adam, 1591). With the lengthening of nights, there is & change in the patism al
melatonin secretion that leads 10 the secr=tion of gonadotrophins from the pituitary gland and
the production of gonadotrophin reieasing wormene in the hypothalamus. These ultimately
promote the growth and activity of the ovaries and testes. As melatonin exerts its effects n
the reproduetive system via changes in the secretion of these hormones, it is convenient 1o
speculate that its effects on VFl may also be mediated by hypothalmic and priwitary
hormones (Barry ¢f al., 1591). Thus melatonin does not have direct stimulatory or inhibitory
effects on growth (and by nfarence VFI) and reproduction, but the entire thythmn is entrained

by it.

Although Denholm (1984) suggesis that apart from pincal gland, hypothalamos. putitary
and pgonads, thymus and thyroid glands may also be rcsponsible i mediating eyelical
physiological activity, no convincing evidence is available so far. Howewver, prolactm has
been thought to be a mediator of asspciating with long dayieagth, high food intake and rapid
weight gain, as antrained by melatonin. Curlewis ef al (1933) observed ihat when red deer
hinds are treated with bromocniptine, the springtime fis¢ in both prolactin and appetitc ar
significantly delayed; thi suggests the probable association of prolactin and appetite, Also,
there are seasonal changes the plasma concenfration of prolactin in deer. But increased
VFI as an effect of prolactin injection has not been consistently observed. Barry ef al. (1991)
have reviewed that when animals are ereated with melatonin, there is a decline i plasma
conceatration to bascline levels of 20 mg/ml within 30 days of treatment, ultimate effects on
scasonal thythm duc to such associated focts are inconelusive. In an attempt to differentiate
the effccts of melatonin from those of prolactin. Milne ef &l (1987} administered 20 mg
hromocriptine/day orally 1o red deer hinds from Julv to October, At the same time, other
groups were froated with melatonin. i was ohserved that although prolactin levels were low
0 hath the treated groups, the ones treated with melatonin had an early decrease in VFl in
the antumn, and the group treated with bromocriptine showed lower VFL than that of the
contral or melatonin-treated groups, but the decling in VFI was three weeks later than that of
the control group. It 18 possible that bromacriptine administration induces a reduction in VFI
independent of its effect upon circulating concentrations of prolactin (Barry ef ai., 1991},
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CEREBROSPINAL NEMATODIASIS IN GOATS IN WESTERN TERAI OF BANKE
: DISTRICT- A REVIEW

K.Karki and B.N. Adhikani

ABSTRACT

Seazonal ocourence (matnly in October-November) of a disease syndrome
locally called 'Kumrl' meaning weakback was observed in goals in Banke and
other districis of western Teral in the last few years. Traumatic infury to the
lumbar reglon, nutritional deficiencies and parasitism in the spinal cord were
the likely couses considered Based on the epidemiological pattern (seasonal
acenrrence, clinical symptoms, #o femperature and no systemic infecrion, and
no response to supplementation of vitamine and minerals) af the disease, the
disease was provisionally diagnesed as cerebrospimal nematodiazis. This hayx
been further substantiated by confirmation on the eccurrence af perasites af
Setaria spp. in caille in this reglon, and treatment response of affected goats fo
diethvicarbamazine. However, there is a further nced 1o demonsirate
microfilaria in the spmal cord of affected goats, The eurrent knowledge on the
disease iy reviewed and it is suggested that unil firther information on the
disease is available. diethcarbamaznine could be a drug of choice for treatment

af affecred goats.
FIELD SITUATION

A peculiar syndrome in goats in Banke district was first observed during October™ovember
1687 Cioats above six months of age were mostly affected. Typical clincal signs in affected
scats were paralysis of one or bath hind limbs, paralysis of lumbar region, incoordination
and swavback gait (Karki, 1996), When hand fed, affected animals eat normally, and there
was no svstemic mvelvement (no temperature) Later, similar condition was also reported
from differcat Terai or valley districts of mid and far western regions including Dang,
Surkhet, Bardiva and Kalali, During the outbreak the merbidity and mortality rates in
affected flocks ranged between 135-20% and 2-153%, respectively.

Based on the clinical findings of posterior paralysis, the possible causes suspected for further
mnvestigation included,

1. Traumatic injury to the lumbar region,
2. Mutritional deficiencies of calcium, phosphorus, vitamin A, D etc., and
3. Pamsitism in the spinal cord.

PROVISIONAL DIAGNOSIS
Based upon the clinical manifestations, the disease was provisionally diagnosed as

cerchrospinal nematodiasie. Though, the microfilaria have not been demonstrated in the
OH
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spinal cord of affected poats, adult pamsites of Setaria spp. have been identified from the
peritoneal cavity of cattle which was brought for post morem examination at Veterinary
Hospital, Banke in 1998 (B8 2055-04-19). Microfilaria of this parasite are known to
migrate wrratically in non-natural hosts like goats Cenfirmation on the occurrence of
paragites of Sefaria spp. further supporied the hypothesis that the discase was duc o
cerebrospinal nematodiasis.

TREATMENT RESPONSE

Treatment of hundreds of gosts suffering from posterior pamabtic syndrome with
dicthylcarbamazine 10 mg/kg body weight has given very encouragmg results Animals
treated within three days of showing clinical signs had complete recovery within few days of
treatment. In leng standing cases, the recovery is partial, some of the recovered animal
exhibit permanent (rembling geits (Karks, . 1996). Furthermore, animals treated with
vermectin {14 mgdke body weight) had alse responded to the treatment (Shrestha et al,
1997}, These findings are additional indirect cvidence that the cause of this syndrome was
cerebrospinal nematodiasis.

CEREBROSPINAL NEMATODIASIS -A SHORT DESCRIPTION

Netaria fabiatopapillosa (syn. Setaria digitots, Selaria cervi} occurs in the peritonzal cavity
of cattle, buffaloes and deer. The parasites in the peritoncal cavity are not gencrally
pathogems. However, the immature forms in non-natural hosts like sheep and goats, cause
cerebraspinal nematodiasis {lumbar parmlyvsis) which is often fatal, Male parasites measure
aboyt 40-60mm and females measure about 60-120mm. 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 papillag (Fig 1).
The microfilana are sheathed and measure about 240-260 microns. Microfilaria are
mechanically transmitted by culicine mosquitoes. The second stage larva are ingested by
mosquitoes in which development of L3 stage takes place. These microfilaria are transmitted
from mosquioes to other amimals by bite. In non natural bosts, after bite, microfilaria may
enter the spinal cord or the central nervous system leading to clinical manifestations of
paralytic signs. Sheep and goat act as erranc hosts where there i no further development of
the third stage larva. The disease occurs in the summer and autumn, when 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 paralytic syndrome in goats
Diwthylcarbamazine citrate (Banccide, Hetrazan) at the dose rate of 10mg ke body weight
for three days or ivermectin 014 mg/kg body weight S/C together with vitamin B complex
imjections and vector control is recommended, Dicthylcarbamazine citrate could also be used
as prophylactic treatment during disease outbreak scason. In endemic areas, animals could be
strategically treated with this drug at the dose rate of .. during the autemn months, which is
the principal season for disease outbreak.
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Figure 1. Morphalogy of Sefaria spp, A, Female anterior énd. B. Anterior end, én foce
view, C. Female posterior end. D, Famale posterior end, enlarged. E. Male
posterior end, lateral view, F. Malc posterior end, ventral view (From Yeh,
19594
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EFFICACY OF TRICLABENDAZOLE AND OXYCLOZANIDE AGAINST
FASCIOLOSIS OF LACTATING CATTLE AND BUFFALOES

K.P. Acharya!

ABSTRACT

This stdy wos condwcted in three locanions i the Fastern Terai af Nepal o
svalucite the efffcacy of triclabendozole and oxpelozmide against fosciolests of
cattle and buffaioes. The study war conchicted hefireen Jarmary J996 and
March 1996, Of the 317 lactating cow and buffaloes examined, 21.6% (40

I86) cows and 30% (40 / 131) buffaloes were positive jor Fasciola infection
Treatment af infected cows with either Oxyelozanide or triclabendaeale war
highly effective as determined by the absence of Fascicla eggy in their freces 13
days afier treatment. However, buffaloes did mot respond ax effectively ax cows
in either treatment growps. There was o sigrificant species difference (P<0.003)
between cows and buffaloes i the effectivenesy af the druge in irearing
fasclalosis. An average increase af 320 mil af milk per lactating animals 40 alirivy
dafier the rreatment way recarded, which was pot statistically sigmificant
(P==0.05), However, a significemt trerease (P05} tn milk wield of 970 mi
per animal was observed only in group of bufialoes treated with or olozianide,

INTRODUCTION

Liver fluke infection or fasciolosis causcs hepatic msufficicncy in cattle, buffaloes, sheep
and goats, Faseiela hepatica is principally a pamasite of sheep and goats and i widely
distributed in temperate countries. Fasciofir pigantica iz known to be mors pathogenic and
oecurs among cattle, buffalo and goat population i tropical and sub-tropical countries,
Fasciolosis is manifested by acute, subacute or chronic Symptoms.

Fasciola species mature in the bile duct of the host. The bile carries eggs from the bile duet
away Lo the environment through facces. Hatching of the eges 15 influenced by the ambient
temperaturs and moisture, Under optimum coadition hatching of cgps takes place within 10-
12 days, which may be protracted or restricted if the ambient temperature is not appropriate.
Miracrdiim released from the eges enter the intermediate host - snail of Lymnea spp. within
24-36 hroor die. The common species of [ymmes snail found in Nepal are L. auriculoria race
rufescens, L. auricularia semse stricte, L. viridis and I. futeols {Mahato, 1993}, Habitat such
as over irrigated land, land with small streams, or slow moving water favers the breeding and
survival of snails. In Nepal the 7ymnaeae species was found up to the altitude of 2100
meters {Mahato, 1993). Cercaria released from the snail encyst in the herbage around the
watcr. Encysted cercaria, metacercaria, are the source of infection o ruminants,

| Cemtral Velerinary Laboratory and Disease Control Ssction, Tripareshwor, Kathmandu
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In Mepal, fasciolosis is one of the most common discases of ruminants. Studics done so Far
indicates i1s high prevalence (=30%) in most of the areas of Nepal (Mahato, 1993; Shrestha
et al., 1992; Mahato et al., 1992 Ghimire and Karki, 1996). However, the majority of these
studics were done in the hills, and there are only limited studies done Terai (Mahato, 1993),
The econamic losses due to fasciolosis mn Nepal was estimated to be Rs. 142 crore (Lohani
and Rasali, 1995). Mahato {1993) estimated the loss of meat production in Nepal due to
fasciolosis to be worth of Rs, 72 crore resulting from reduction of 95,000 tonnes of buffalo
meat and 4,220 tones of goal meat per vear. In other countnies, 1t 15 accepted that chronic
fasciolosis reduces beef production by 108% lamb/mutton production by 23 % and milk
production by 16% (Gracey and Collins, 1994),

The best way of confrolling fasciolosis in Mepal w by strategic drenching (Mahata, 1993)
However, there have been only limited stadies to study the effectiveness of commercially
available anthelmintics m Mepalese cattle and buffaloes. This studv was therefore undertaken
to study the the prevalence of Fascioloss in Eastern Terni of Mepal, compare the efficacy of
triclabendazole and oxvelozanide against liver fluke in lactating cattle and buffaloes, and
study the effect of drenching on milk production.

MATERIALS AND METHODS

This stndy was carried out between kate January and early March 19%% in four villages of
three districts of Eastern Terai, which included Ranjani and Babiva Birta of Momng district,
Topa of Saptari district, and Dububi of Sunsari districts. All locations fell in areas thar were
well irrigated by canals and annwal rainfall of 1780 - 2030 mm. Semi-stall feeding was
adopted in all sites. Onlv lactating cows and buffalocs were included for this studw,

Technicians supporting the study were initiallv oriented and tramed in the metheds and
procedures to do the work efficiently in the ficld and in the laboratory, A total of 186 faccal
sample from lactating cows and 131 samples from lactating buffaloes were examined for the
presence of Fasciola cggs. The cges were identified by the methods as described by Soulsby
(1982). All the samples were examined by sedimentation method

Animals positive for Fasciole epps wer divided into two groups, one group (20 buffaloes,
and 20 cattle) wasz drenched with oxyelozanide and other group with triclabendazale (20
cattle and 20 buffaloes). Oxyclozanide (Clozan 3.4%) was drenched at the rate of 10 my per
kg body weight while triclabendazole (Fasinex Oblet 90 mg tnclabendazole) was
administered at the rate of 12 mg per kg body weight.

Faecal sample from all treated animals was examined 15 days post treatment. In this study
‘efficacy’ of a drug was defined as its apparent ability 1o stop shedding of Fascieia cggs from
the treated animals 15 days post-treatment. Daily milk prodoction record of individual
animal before and 40 days post treatment was collected by farmers interview, Only animals
available for recording by the end of study were included for analysis.

Chi squared test was used to analyse differences in treatment response between 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 were normally
distributed.

RESULTS
Prevalence of fasciolosis
A total of 186 catile and 131 buffaloes were examined for the presence of Fasciola eEEs in

their faeces. The Prevalence of fasciolosis was 21.5% and 30.5% for catile and butfalocs,
respectfully (Table 1).

Tahble 1, Prevalence of fasciolosis in cattle and Buffaloes in the Eastem Terai
Species FProportion  positive | Percent
for Fasciola eggs positive
Catrle 4/ 186 215
[ Buffalo 14077131 30.5
Total B /317 252

Though more buffaloes were affected with fasciolosis, the difference was not gignificant
Magnitude of prevalence depends upoen the activity of intermediate host, feeding practices,
ecozones, ranfall and temperature.

Response to anthelmintic treatment

Of the sixty ane treated ammals still available at the end of the sludy, 31 were cows and 30
were buffalocs. This meluded 17 catile and 19 buffaloes treated with oxvelozamde and 14
cattle and 11 buffaloes treated with triclabendazole. Fifteen days after the treatment, all cattle
were negative for Fasclole eggs while 11 buffaloes were still positive (Table 2). The
difference in the treatmemt response between eattle and buffalocs was highly significant
{P=0.005) indicating a species variation i response to treatment. Both drugs eliminated at
least all adult flukes in cattle but not in buffaloss.

Table 2. Efficacy of oxyclozanide and triclibendazole in treatment of chronic
fasciolosis in milking cows and buffalocs

Anthelmintic Propartion positive for Fasciola

cggs 15 days post-treatment

Cattle Buffaloes

Oxvelozanide 0017 3/19
Triclabendazole 014 6/11
Total 0/31 L1/ 30

Wiihin a specics, 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 difference i milk production of individual animal before drenching and 40 days after
drenching was analvsed. The analysis was done to see the effect of species, treatment regime
and their interaction (Table 4). Significant increase in mean milk production of 970 ml was
obscrved only in buffaloes drenched with oxyclozanide The overell slight increase in milk

production ohserved afler reatment was mainly due to increass in that group.

Tahle 4, Summary of paired igons on milk vield before and after the treatment
with exyelozanide and tnelabendazols
Compa- (Spp. |sample Drug Av.  milk ]"it:]d Average (%o [t-Statistic |p-value
risons size {Vday) difference |change |
Before  |After
Lreat- treat- |
ment  |ment | .
{1 C 14 0 34 277 -1.34 (-11.93 |91 (.19
Fi B 19 9] 345 442 .97 82 (254 0l
3 C 7 T 300 318|018 S8 146 (008
ry B |11 T [405 432 0.27 6.74 035 035
5 O H&|33 2 332 372 II].ﬂH:l' 1Z.100  [1.33 i'!.?l [0
oo | ] el
& C &8 |T 341 363 21 628 (077 |I'J 23
L B AV WO R . .
(7 C 3 D&ET 3.06 299 007 {237 -} 36 (.36
& B 30 O&T [3.67 4,38 0.72 11955 [2.03 0.3
g C  &67 'l‘] &[5 36 368 (.32 | G308 il.53 .07
I3 T i |

C=Cattle, B= Buffale, 0= Oxyvelozanide, T= Triclabendazale, Av= Average

Though statistically msignificant, an overall increase of 320 ml (9.3%%) of milk per animal
per day was observed after the drenching. However, the limitation of this study means that
several other confounding factors that may influence the milk yield have not been recorded
and analysed to determine the true impact of milk production due to treatment alone.
Random allocation of ammals from a large population mio treatment groups and the same
season of study, however, should have minimised the effects of other confounding factors.
The distribution of differences is shown in figurel.
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Defference of mik production before and after desnching

Figure 1. Frequency distribution in the difference in milk production before and afier
drenching

Though overall inerease m milk production was not significant, drenching as a whole was
found useful

DISCUSSION

All the pesitive animals had symptoms chronic fasciolasis, In Nepal, it 15 chronic fasciolosis
that mostly cccurs which results from ingesting small number of metacercarniae over a longer
period of time.

The response 1o therapy with either drug had a significant species difference with the
treatment. Both drugs were highly effective in catile but not effective in more than 50 % of
buffaloes. Triclabendazole has boen reported highly effective against all stages of liver fluke
in cattle, and treatment response trials conducted in Nepal in the past also supporied this
{Shrestha ot al, 1992), Mahato and Rai (1992} reported that tnclabendazole was not effective
against the liver Muke of buffalo calves when they were treated with dose rate of 12 mg per
Kg body weight (recommended dose). However, when the dose was doubled i 24 mg per
Kg, the drug was effective agamst liver flukes in buffaloes, In another study, rafoxanide was
most effective (efficacy 67%) as compared to the albendazole (efficacy 48%) and
triclbendazole (efficacy 52%) in treatment of fasciolosis in buffaloes (Ghimire and Karki,
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(1996). This study thereforc supports the view that buffaloes respond differently to

anthelmintic drenching and drugs recommended for cattle cannot and should not be blankly
recommended for use in this species.
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A RETROSFECTIVE STUDY ON KHARI DISEASE IN DARCHULA AND
BAITADI DISTRICTS OF NEPAL

Dr. BK, Nirmal, D. PS. Thaguna, Dr. D P, Chaudhary

ABSTRACT

1 disEas 008 and Decenber 1908
Monthly epidemiological reports of Khari disease berween June | _
Jrom Darcinla and Baitadi districts were analysed. During that period, our af 8210 cazes
reported 29 animals (1. 35%) died while other amimals recovered. A large number of cases
were reported from December to March every vear and elmost all the sick animaly were i
lactation. The cases were reported JTrom 700 mi ta 2000m altitudes and r mnf "}E

i = ey OIS LT
RN e same antmed was quiie common,

INTRODUCTION:

Khari or chaukhari discase is g disease syndrome of usknown etiology recorded in buffaloes
int Baitadi and Darchula districts since many years The disease has become ecomotmically
important because the milk production in affected animals draps and sometimes animal dies
due to its poor body condition, District reparts supgested that on an average 1500-2000
animals get affected by this disease CVErY year in each district. The discase g characterised
by general dermatitis, chronic wasting, abducted limbs, extrusion of scales and chalk like
powder from the hooves of the sicdk buffaloes, lamencss, recumbency and death in some
cases {Ratala et al, 1992). The disease is fuspecied o be caused by vanipus predisposing

factors like malnutrition, mange mites, mycotoxicoses and poor managemet conditions of

revealed ncregzed ensinaphil and monocyte and decreased lymphocytes values in affected
animals when compared with (he normal values for buffaloes, Examination of straw ang
grasses fed to the animals during investigation wers mouldy and infeeted with Aspergifia sp,
(Singh znd Shrestha, 1996). They also ohserved severe mit (louse) infestation in animals
affected with Hwri and found Froroptes mites in skin scrapings. Experimental infoction with
blood and skin scraping from sick buffaloes to healthy one resulted in the development of
skan lesions similar to natyral miection, but not the hoaf lesions, which ultimately recovered
with a single dose of ivermectin injection. Ratala and Singh {1994) conducted a freld trial 1o
cvaluate the response of Ivermectin in affected animals 75% of treated animals recovered by
the dose rate of 200 'g'ke. Buffaloes with Khari disease had
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MATERIALS AND METHODS

Monthly cpidemiological reports submitted to the Regional Veterinary Laboratory,
Dhangadhi from Distriet Livestock Services Offices of Battadi and Darchula during the
period June 1996 to December 1998 were compiled and analysed, Reports were grouped for
three seasois. monsoon (June - September), winter (October - January) and spring {February
- May). In addition, observanons made during clinical examination and mvestigation of
Khari disease in the district hospitals were also included.

RESULTS AND DISCUSSION
Epidemiological findings:

Total number of eases recorded during the study perind is presented in Table 1. Mortality
was high during June to Scptember while the number of cases was high during October to
January. Usually the discase in chronic affecting principally the milking animals, There is &
seasonal increase in the number of cases between October - January. Affected animals tend
to recover slowly after Apnl when green season sians. The discase was more frequent in
animals which were stallfed and kept under closed shed with poor ventilation and light. The
discase has been reported from altitude ranging from 700 m to 2000 m but is uncommon it
river basin areas. Proper exercise of the animal often leads to solf recovery.

Table 1. MNumber of cases of Khari diseass in Baitadi and Darchula districts between June
1996 and December 1998
S.N. Period Number of cases Total | Neo.of | Case
1996/97 | 1997/98 | 1994* No.of | animals | fatality
CA%ES dead %o

1 June 104 03 53 342 7 2.04%
September

2 Detobes 2030 [ (105 3 3067 b 0,20
January

3 Fehruary - May 347 14049 . 1756 12 0.68%

#*Only up to December

Animals affected with the discase have been treated with injections of phesphors and or
ivermectin and supplementation of mineral mixtures. For the skin lesions, topical application
of herbal pintments such as himax or charmil are used. The success of treatment, however, is
vanable.
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A Retrospective Study on Khard Disease
CONCLUSIONS

The discase occurs mostly dunng lactation period or early pregnancy in buffaloes and during
October to March / April. Affected ammals recover during lush pasture season. Though, the
losses due to mortality is low, recurrence of the disease in affected animals i a serious
concem o the farmers. There is a noed to improve the feeding, housing and management
practices in the area to reduce the losses. Furthermare, detailed investigations to identify the
actiology and recommendation for reduction of disease prevalence is required,
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AN INVESTIGATION OF MAREK'S DISEASE IN CHITWAN DISTRICT

U.M.Eiingh'. K.B. Bohara', §. Hokonchara', PR, Bhusal? and T, Baral’

ABSTRACT

There war g outhreat of o disease m Chitwan disirict during speing and
summer months of 1998 Field investigation war cardied ouwl in 16 affecred
Jarwis. Affected chickens were layers of 12-36 weeks of age. Morbidity ranged
from 4.6-15% and moriality rate from 4 to 3%, There were signs of paralysis,
wasting and skin tumours in affected birds. Post-mortem findings incheded
fumours of various sizes in ovary, liver, Hdney, proventriculus, heart and
stermal muscles. and enlarped sclaric nerves and plexns, Histopathological
examination revealed heaey infilration of lymphoid cells disrupting normal
strucfures in sciatic nerve. Proventricuius, kidney and heart were alio heavily
infiltraied with lvmphotd cell. Bosed on climleal nigns, pathological lesions avd
labaratory findings, Marek s dizease was confirmed in this outbreak.

INTRODUCTION

Marck's discase, also known as fowl paralysis or polyneuritis, is one of the ubiquitous avian
nfection which is identified among chicken flocks worldwide. Every flock except fior those
maintaiend under strict pathogen free conditions may be presumed to be infected (Fraser et
al,, 1991), Marek's disease is a lvmphomatous highly contagious disease of pouliry caused
by DNA herpes virus in which lymphoid cells infiltration and demyelination of peripheral
nerves is a common feature. There are three serotypes of the vins, type | includes all
pathogenic straing, type 2 contains naturally occurring nonpathogenic strains and tvpe 3
containg straing of wrkey herpes virus (HVT). Clinical symptoms are emaciation, depression
and paralysis starting at about 13 wecks of age (Jordan 1990),

The virus is present in the cpithelium of the feather follicles. The virus can survive for
maonths in pouliry house litter o dusts. Dusts and dander can remain infective upto 16 weeks
after removal of infected chicks and are responsible for fransmission of disease. Marck's
disease is not a vertically transmitied disease (Mohanty, 1990). The disease was previously
suspected in Kathmandu in 20 of the 1433 postmortems conducted on poultry in 1996/97,
but has not been confirmed by labaratory investigation (Annual Report CVL, 1997).

During spring and summer months of 1998, there were outbreaks of this disense in different
farms of Chitwan and Kathmandu valley, This paper describes the detailed investigation of
these outbreaks and histopathelogical confirmation of Marck's disease in Nepal.

I gnimal Healih Besaareh Divigion, WARC, Tripureshwar, Kathrando
% District Livestock Services Office, Chitwan
L



Am Investigation of Marek's Disease
MATERIALS AND METHODS

Sixteen affected commercial poultry farms of Chitwan district were visited. Information
regarding the cutbreak were also colleeted from other sources incleding district livestock
services office (DLSO), Chitwan, poultry forum, Chitwan and from commercial pouliry
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 were
brought to DLEO, Chitwan and postmortemed, Some sick birds were alio brought to Animal
Health Rescarch Division (AHRD), Tripureshwor, Kathmandu for detailed laboratory
examination. Scrum samples from sick birds were collected for sérological tests. Tissue
samples Itke ovary, heart, sciatic nerve and kidney were collected in 109 buffered formalin
for histopathological examination. Record of post morem examination of the Central
Weterinary Laboratory during mid April- mid August, especially the cases from Chitwan
district, was also were analysed

RESULTS AND DISCUSSION
Field investigation
Epidemiological and clinical findings

The affected chickens were layer chickens of 10-36 weeks of age and were in beat sioress
(=35°C). In general, there was depression of cgg production, and droopiness, depression,
recumbency, ataxia, lameness with variable level of leg paralvsis was common in almost all
the farmns visited at the time. Neck paralysis in some of the affected flock was also observed.
Weight loss and muscular wasting was also noticed. These chickens were not vaccinated
against Marck's disease at the farm but were supposedly vaccinated at day cid at the
hatcheries.

Mean morbudity rate of 15 farms was 13.2% which ranged from 4.7 to 35% in different
flocks. Mean mortality rate was 9.9%, but was as high as 30% in some flocks (Table 1),
Morbidity and mortality rates was influenced by the level of management and biosecurity
measures apphed by the commercial farmers. In general, the discase was more serious in
farms with poor biosecurity measures.

Tahble 1. Morbidity and mortality mate due to Marek's disease in fifteen farm of
Chitwan district

Area No. | Breed | Ape Total No. | No. | Morbidity | Mortality

of iweek) | population | sick | dead W 0%
farm _
Narayanpuor | 2 Hyline 18-20 BH50 30 370 49 43
Kriglmapur | 8 Babcock | 12 400 0 120 50 0.0
and

L Hyline [2-28 7119 564 | 1282 25.9 18.0
Vijavnagar | 4 Hyling =24 3750 i1 165 4.7 4.4
Rampur 1 Babcock | 32 700 40 106 20 15.1
Total | 15 20619 685 | 2037 13.2 9.9
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Postmortem findings

Postmortem lesions varied between and within the affected farms. Wasting of sternal
muscles. grevish white tumours in skin specially ventral and lateral sides of breast, greyish
white tumours in proventriculus, mtesting and kindneys in few cases were evident. The
majority of the birds had tomours in liver and ovarv of up to | cm in diameter. Muscular
tumors and tumors in heart were cvident in the dead birds from only one farm.  Typical
swollen sciatic nerves with loss of striations (almost 3 times the normal size) and sciatic
plexus were noticed. None of the birds had enlarged bursa, rather it was regressed. Trachea
and lungs in majority of cases were nommal. Mo significant changes was observed in the hone
marrow. These findings were suggestive of Marck's discase. Visceral tumours in
proventriculus, liver and spleen were also recorded by Gowda (1990) in cases of Marck's
disease.

Laboratory investigation
Histopathology

Sciatic nerve showed heavy mmfiltration of Iymphoid cells disrupting the normial structure,
Spleen revealed vacuolation, Heart showed heawvy infiltration of bvmphoid cells in the
myocardium. Proventriculus showed infiltration of lymphoid cells and canceérous tissue
below serosa. Mucosal layer was quite normal Bursa revealed necrotic area o bursal
follicles,

Serafogy

Marek's discase (MD) virus was not detected in feather follicles by apar pel precipitation
test, However antibodics against MD were detected in four serum samples collected from the
affected areas. Whether these antibodies were from natural infection or in response (o
vaccination could not be determined,

Egg inocularion

Clinical specimens were also subjected to chicken embrvo inoculation for solation of
Newcastle disease virus. All samples were found negative for Newcastle disease virus.
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Retrospective analysis of postmortem records of Central Veterinary Laboratory

Postmartem records of Central Veterinary Laboratory between Apnl and August 1998 were
analysed, Detailed farm history from flocks that were diagnosed with Marek's disease was
analysed to determing the morbidity and mortality and most susceptible age group affected
(Table 2). Birds of 12-18 weeks of age were mostly affected, with the overall maorbidity of
24.5% and mortality rate of 18%.

Tahle 2, Morbidity and mortality rate in laver chickens due to Marek's dissase

Period | Farms | Ape | Total Mo, sick No, dead | Modbidity % | Mortality
L. affected ponulation _ iy

Aprl 1w | 14 12-18 | 16,745 [0%7 £ .4 15.01

Angnast wiceks

1995 | !

Source; CVL (1998)

Though MD seems 1o have heen in Nepal for sometime, factors responsible for influcncing
outhreak of MDD at that time in a wider areas 15 difficult to outling. Some variant virus may
break through the immunity barrier produced by conventional vaceine (Mohanty, 199().
Other factors that might have contributed for a wide scale outbreaks at that time could be

*  Poor biosecurity measure or no bicsceurity measures in most of the farms of Chitwan
*  Severe stress due to high ambient temperature, inadequate space

*  Mycotoxin contaminated feeds leading to immunosuppression

® Lnawareness of the farmers about the disease, and

s Improper vaccine and vaccination

CONCLUSION AND RECOMMENDATION

Based on clinical signs, pathological lesions and histopathological studies, the cutbreak was
wonfirmed to be due to Marck's disease. This outbreak emphasises a nesd for a national
policy on poultry diseasc especially to prevent introduction of non endemic disease, and
proper control of endemic discases through a strategic vaceination schedules based on the
discase epidemiology i the country. Quality control of vaceines and biologicals including
regular scromenitoring of vaccinated flocks has to pet a priority. Extension activity has o
focus on proper biosecurity measures and regular diginfection in the farm.
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