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Editorial

Livestock larming in Nepal is affecteci by several important factors. Sorne ol
these are : inadequate feed supply, poor genotype, high incieiencc of diseases, careless
breeding and improper husbandry practice. The rrutritional aspect ol tho iccrl for
livestock is always neglected, similarly for obtaining better genotype crossing superior
breeds never given due consideration. Improved livestock larming is confined only to
thc Government farms while in most of tne farm-gate level it is yet to be improved.
Feeding concentrate in proportion to the milk yield or rvork performed is never
practiced, however, farmers have been found quite av;are about animal illness for
which the services are also lvidely available.

Amongst meat anirnals. best males are mostly selccteil flrr slagghter ancl the
neglected or the rejected remaining males are usecl fcrr breeding prrrposes. It is a

well known fact that the quality of the progeny depends upon the parents from rvhere
it is bred. The progeny producecl using rejected males rvill neither grorv fast nor
beeome prolifie to yield more. The pcor genotype in poor environmental a1d feecling
condition is bound to be deteriorated. Indeed it is fact that the i;npr-ovecl genotype
needs better environment to express its proliflcacy anci high yiclding captrbility. The
genotype and environmental interaction is never considered inrportant in r:ural live stock
farming' The tecirIical aspects of Iivestock bleeding ancl {ar:ming need to trc rnass
communication to every livestock l'armers through the mcclia of education ancl training.
Awareness generatiotr, technology translel anci farmers active participation tou,arcls
improved livestock farming should always be airned at along rvith their merss moti-
vation and mobilization. This is the simple livestock extcnsion technique in zr

common sense l'or which every technician should be cleclicated for. Norv time has
come to evaluate our past perfortnances and use thc knorvleclge as feecl bac,k for
future improven- cnt.

Eclitor-In-Cliicf

(i)



Eull. Vet. Sc. & ."t. FI. Nepal, Vol. 17 & 18, 1989i90

PREVALENCE OIi SALN{ONELLA INFECTION AMONG CHICKENS IN
PAKHRIBAS AGRICULTURAL CENTRE,

ITS EXTENSION AREAS AND TWO HMGIN F/{RMS.

S" N, Mahato*, K. C. ThakrLril"r', P. B. Thtpa'rr':"+ ancl .1. N. Yadlv***

Summarl'

A total cif 406 scrllrn sarnplcs from brceciing pou.ltr5.' bircls of Pekhribas

Agricultural Centie ( PAC ), Dhankuta, its extensior.r areas, Tarahara Livestock
Research Farrn ( TLRF ), Sunsari and Lampirtan Anirnal Husbandry Research Centre

( LAHRC ), Kaski wirc exanrirrecl for the prss.ence of Salntonellc antibodies. The

plate agglutination test using staincd Salmonella pullorum antigsn detcctcd per certages

of rcactors ranging frorn 52 at PAC to 67 at TLRF. Thc organisnrs isolated

It^om the reactors of the PAC flock were identified biochemically and serologically as

S. pttllorum. Various aspects al S. pullorurr inlection including conlrol mcisllres itrc
rlso discrrsscd.

lntroduction

Poultry keeping plrr-Vs rn important role in thc economy ol Neprlese hill farnrers

in general ancl small larmers in particular. In addition to thcir usual ftrrm rvork,

they often raisc chickens for lanril;,consunrption and to augmcnt thicr income.

Productivity of the indigenous chickens is poor. Therelore government and other

agencies have made efforts to increase poultry production in villages by introducing

':' Chief Veterinary lnvesti-qatiorr Olltcer
** Veterinary'[nvestigation Off]cer
*** Senior Technicians

These authors are rvorking at Veterin:rry Investigation & Anrl-vticrl Serviccs

Section. Pakliribas Agi'icultulal Ccntre. I)hankr.rta. Nepal.
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tliir.l purpose exotic breecls, Sevcral hatciieries hrrve been estlblishecl to proeluce

exotic chickens for distribution tc farmers. The distribrLted chickeirs are pr'inrrrily
nsed as brecdin.g stocks in the villages.

Ideally, the cltickens intended lor brecdine mLtst bc producccl I'rom liocks

rvhich are free from egg-borne cliseases. The present stucly was carried out to

investigate the current status of Salmonella pullorurn infection. all economically
important egg borne diseasc, prevalent among chickens maintainect at Pakhribash

Agricultula[ centre ( PAC ), its ertension areas and trvo Hi\4G/N l'arrs.

h,Iaterials and Nde{hodq

Brecding poultry birds fi'o1r Pakhribas Agriculturel Centrc ( PAC ), Dhankuta,
Tarahara Livestock Research Farm ( TLRF ), Sunsari and Lanrpatan Animal Husbandry

Rcsearch Centre ( LAHRC ), Pcrkhara, Kaski as rvell as chickens distribrLted tir

farmers by PAC wore randoinly selected for sampling. Blood sample of approrinrate ly

2 ml were colicctcd from the jr.rg'Lilar vcin of 406 chicketrs from thcse clntrcs ancl

farm and transported in coici containers to the PAC laboraiory. Sera obtain".d fi'onr

the blood samples u,erc sul:jected to the rapid plate agglntini,rtion test ft)r rhe detection
of antibodies against Salmtnello using crystal violet sta-inecl Salmonelltt pullortm't. anrigen

( Weilcome Rcagcnt Limitrd, England ). Salmonella A-uglutinating Semm, polyval;nt
O (z\-G) and polyvalent H, phase land2 (Wellcom: Diagnostics, Englalci) \\'d!'c

used as positive arrd rregative controls reslrcctirrelv.

Strulogicaily positivc loLtr l-rrecding hcns lronr PAC rvcre sacrific"-cl aird liv,:r.
ovaries, degenerated folticles ancl caecal tonsil scrapings rvere collectetl irseptically for
bactcliological cxaminations. Selenite broth, Tetratirionate broth, Biood agar, Mac
Conkey's agar, Brilliant green agar and Desoxycholate citrate agar \\iere used lor
tl,e isolation of organisms from the post mortem materials ( Anon, l98l ). Salmonella
colonies rvere identiflecl biochemically usirrg the Mast ID 15 test syst,em ancl Mast
TD Database Codebook, IDlv{ 101 ( Mast Laboratories Limited, tI. K. ). For j1nrl

identification ol the Salmcnella isolates, antigenic analysis was done by th,: slicle
agglntination test using Well';om: Diagnostics S's/iflonella Agglutinating Serum ( Carter,
I e7s ).

1



Re.iults

A snmmary of the result of the plate agglutination tests crrrr.iecl ont on the
scrr of chickens h'om differeilt centres rncl firm is presentcd in Tarrre 1.

Table - l' sero-prevalence of salmonella infection in cltichens at di./ferent centres antl farm.

Centre/Farrn

Breed of

Chicken

Ch ickcn s

sample

lnurnber)

Positil'e Prevalcnce Retc (9.)

Samples Breed- Farm Over

(number) tvise ll,ise All

PAC, Dhankuta

Village flocks in

Dhankuta Distlict
(chicken s d istri-
brrted from PAC)

I'LRF, Sunsari

LAI{RC, Pokhara

Iiaski

Neu,Hanrpshire

Black Austrolorp

Light Sussex

Nciv Hantpsh irc.

Biack Austrolorp

Neri, I-{ampslrirc

Nerv Hampshire

BIack Austrolorp

White Leg Horn

Lt-rcal (Sakrrii)

66 68

rJi 44

433
t6 57

13 6-s

770
450

12 75

16 74

650

91

I a:+

l2

20

t{l

l{

i6

19

12

52

<-t

67

65

55

The per centage of tlre sanrples
52 at PAC to 67 at TLRF,. J'he ovcrail

positive f,-n Salmoneiln rntibodies rlngecl frirnr
prcvltlencc was e stiltlrtecl to lrc -5-5 1-rcr ceni.

As can be seen from Figure 1, the per centilge of reactoLs variec,l fr.o,r breeclto breed' Horvever, the association ol breeds rvith their resistnnce or. s,sceptibility
to pullorum infection cannot be establishecl fi'oin this stucly, particularl-v among the
flocks maintaincd uncler. difle:"ent con<Jitirtns.

1
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Fr<lnr abovc it is evident that the per centxge ol' reactors increases

This suggests that the spread of the disease continues in a llock
hens are present.

rvith age (fig. 2).

ill currier laying

The cultural and biochemical characteristics rnd antiecnic meke-up of the live

selected isolate s studied are descr.ibed trelorv nncler separate sub-headinss:

Cultural Characteristics :

On Mac- Conkey's agar, all the isolates produced small, colourless, smooth,

round colonies. On Deoxycholate citrate agar, colonies rvere small,, opaque and dome

shapecl with a central black spot. Brilliant green agar produced small transluscent,

pale-pink colonies surrounded by a pink zone in. the agar. All these characteristics

suggested that the colon.ies wcre belonging to Salmonella species.

Biochemical Characteristics:

AII the isolates fermsntcd rhamnose ancl xylosc, and none of then'r felmentecl

sucrose, melibiose, sorbitol, inositol, amygdalin and dulcitol. Tltey r,vere positive for

ornithin decarboxylates and negative for pheylamine, ONPG, ureAse, malonate antl
motility tests. All the isolates failed to produce indole. T}re figure proflle (cocle)

generated from the result was 14100. On rnatching the cocle rvith Mast clatabase

(Arron. 1987), the isolates were tentatively identilir:d as s. pullorum.

Antigenic make-up:

All the isolates agglutinated rvith polyvrlent oO' (A-G), g-'O' anii l2-'O'
confirming that they belong to group D. Howcver nore of the isolates agglutinated
with l-'o' and polyvalcnt H (phase I and 2). on the basis of the presence of
somatic (O) antigents 9 and 12 and the absence of somatic antigen 1 and flagellar
(IJ) antigens, (Carter, 1979). the isolates were confirrncd to be S. pullorum.

Discussion

This study indicrtcs lhat Sqlmonel/a infection is u,idcsprelcl among chicken in
PAC. its extension areas and tr,vo FIMG/N farms r,vith high prevalcncc ratcs. Isolation

of S. pullonrrr. organisms flom post-rnlxtem nraterial of tlre reactors ilcrm PAC confirm



thet the antibodics clctectcd in chickens r,vere due tr) chronic inlection vith Salrflonella

pullorum. On other I'arms, the antibodies detcctecl could be either S. pullorum or

S. gallinarun Lrecanse the se both react icientically to S. pullorum antigcns. Occasionally

chickens infected with certain other Salmonella species, such as S. enteritids may

react to the routine pullorum test, horvever the test clctccis only 20-30 per cent ol
birds infected ('O' Brien, 1989).

In recent years, a rare serotype, Salmonells virchorv has been reportcd in

poultry and ducks in the North Eastern Hilly Regi,rn of India (Ghosh, 1987). This

serotype causes serious economic loss in poultry (Ghosh, Gupta and Verina. 1987)

and seems to be transmitted through eggs (Ghosh. 1989). Chosh et al (1987) reported

that both lighter (White Leghorn) and heavier (Rirode Island Recl) breeds are equally

susceptible to S. virchow, whereas extensive studics have shor,vn that light breeds,

particularly Leghorns, are generally more resistant to S. pullonrpt and .9. gallinarum

infection than heavy breeds (Cullen. Cordon, Horry and Jordan, 1979). In the pre-

sent strldy, horvever, the highest per centage of teactors were detected in Wlrite

Leghorns from LAHRC (Figure-2). This epidemiological evidence is not in support

of Salmonella pullorum or S. gallinarumbut S. virchow infection at I-AHRC. Hon'ever,

firrther study is needecl for its confirmation.

Pullcmm ciiserse is u,idespread thr'oughout the v'orlcl ancl is likely to be f.rund

wlrerever chickens are grown. The diseasc was seen first in the PAC flock in 1918'

The whole flock was destroyed and a new pullorum free-flock was established in 1979.

The flock was maintained pull,:rum free until 1985 by systematic testing of ell

clrickens and addition of furazolidone in the leed at a level of 0.04/, for ten days

for detecting, eliminating carriers and reactors. Fu.rther incidence was reduced by

compulsory fumigating the incubators rvitlt forrnaldehyde before and alter elch bittch

of incrLbation. Application of these measures were horvever discontinued after 1985.

Nor.v again, a high per centege of S, pullorum cmtiers has been clctected in

the PAC flock and there is a high probability ol lrtving S. pullorum in 1-LRF antl

LAHRC. Pgllorum disease is primarily a disease of baby chicks in rvhich it assnrnes

an acute, septicaemic, hrghly fatal form and mcst of the losses occur during the

first two or three weeks of life. Mortality 1ray vary from as low as 2fi or 3'1 to
well over 50% (Cullcn, Cordon, Harry ancl Jorclirn. 1979). In trltrlt poultry birrls

-6-
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the infectiorr is usually s.vtnptornless attlioush it nray occesionaily be mnnilestecl b-v

diarrhoea, depression, lack of appetite and. paleness of the comb anrJ rvattles. The

adult carriers cspeciirlly the hens play an irnportant role in the epiclcmiolog-!' of
rhe disease anrl becoming a t:egnlar soLrrce of further spr:ead of infection.

S. pullorum is ustally transmitted through the infected eggs laicl by carrrer

hens. The infection is further spread ai hetching either by dircct contact of infected

and healthy chicks, or by the inhalation of infected dorvn or fluff in the incubators

(Cullen, Gordcn, Harry and Jordan, 1979). Other important sonrces of infection are

contaminated incubat.rrs, brcloder eqnipnrent, nest boxes, litters, feed etc.

Pull,rrum diseasc can be successflully controlled by rigid acllrcrencc to the

detection of carriers by means of the rvhole blood/serum plate agglutinaf ion test and

their removal from the flock. The frequency ivith which the flock shoulcl be testcd

mnst be detelrnined by the degree of infectiorl encountel'ed" The other complementar_v

measltres to break thc perpetuating cycle of infection in the flock are initiation oF

furazolidone therapy if reactors are seen and rnaintenance of high stanclard ol incubator

and hatchery lrygienc. Reiaxation in any oF these measure lesult in earrier blild-up"
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THT{EE NEW SPECIES OF POULTRY (OALI,IIS GAI,L(I,S DO],IESTICUS)
CESTODES FTION,{ NEPAI,"

Ranjana Gripta* and hya Rair*

{trstract

Threc new species <lf tapeworn'ls (Cestoclcs, I-Ielnrinth parasites) of Gallilsgallus domesticus ( domestic forvl ) not prcviously recorded fiom Nepal are reported.
Tlre cestode parasites are Amoebataenia cutaata, cotugnia tligonopora and Raillierina
echinobothritla. The genu s Anrcebotaenia tnd it.s farnily Dilepict:idae arr reported for
thc llrst time in Nepal.

Introduction

Parasitic diseases play a very important role in domestic i.,rvl ( Gallus gallus
domestictts )' They in general are chronic, often leading to severe consequences rvjth
direct or indirect loss to ths national economy. No suitable treatment or control
measttres can be suggested or put into operation unless the epiclemiology of each
causative organism is knou'n. It is also essential to knorv its distinctive charlcteristic
and the conditron uncler which it sirrvives and propagates.

In Nepal, negligible rvork has been done on the epiclerniology of the parasitc.s
of domestic fowl (.Gallus gallus domesticrts). The earliest report on poultry cestodes
n'as published by Baczynska in 1941. He clescribed the inlestation of Raillietina cohni
in Galltt's gallus domeslicus. This is also tlre first helminth parasite reportecl l.rom
Nepal' In 1954, S. Yamaguti reportecl that Lopcz Neyra in 19,14 describecl Raillietina

x Asst.
** M.Sc.

Lecturer, Centi'al I)ept. of
studenr, Cenli'al Dcpt. of

Zoology, T.U., Kir.tipur.

Zt-.ology, T.l J." Kirtipur.

*9-



cohni as n v.iriety ol /?. tetragona. In 1943, K.N. Slrirrrna t'cpor:tecl Rallietintt parbata

rvhile in 1970 S. S. Singh deseribed Fernande:ia Kantipuri and in 1S88 R' Gtipta

d iscribed Hymenolepis carioca.

Itaterials and &leihotls

The cestoclos were collected lrorn the intestine of domestic forvl (6al/ris gallus

domesticus) at Kathmandu. Tire parasites were pressed, fixecl in AIjA solutiort

(alcohol-formaline-acetic acicl solution) ancl stained in Gower's solr-Ltion. 'fhe preparecl

slides were studied in microscope and these specimens a1'e deposited in the musenm

of the Central Department of Zoology, Tribhuvan Universit5r Kirtiprir, Kathmandu,

Description of the species

l. AMOLBOTAENTIA CUNEATA ( Linstorv 1872 ).

( Dilepiclinae ; Dilepididae; Cyclophylliciea; Cestotir. )

Host: Gallus gallus domesticus

Discription - It is a small worm with an elongate, triangular or roughiy fs5ifprm

in shape. Collectecl specinrens measure from -l.94 to 3.5 mnr long and 1 to 1.5

mm lvide. Scolex measures 0.27-0.3r0.2-0.25 mm. Scolex bears itnarmed suckers

measuring 0.08 to 0.09 mrn in diamrter. Rostellum bottle shaped armed riith I
single rorv of 12 to 14 hooks 20 to 32 u long. proglottides abotLt 2C in number'

The proglottides increase in length and width posteriorly. The immature proglo-

ttides oF collected specimens measure 0.014-0.029 x 0.40-0,51 mm in size. The

mrtur.e proglottides are 0.09-0.16 x 0.72- 1.08 mm it:t sizc. 'fhere are 12 to l5

testes in transvelse row placed bchind the ovary close to the post!'rior border

crf tho scgment. The testes measure 0.02 * 0.027 x 0.03 - 0.04 mm. fhe cirnts

ponch is comparatively small in the extravasc.rlar field. The genital pore alternate

regularly and is locatecl at ihe ertreme enterior point of the segment margine"

In the mature proglottides the distance ofl genital pore from the anterinr border

of the segment is 0.013-0.02 mrn. Ovary is single and measures 0.04 - 0.05 x

0.5t - 0.6 mm in size. Vitelline glancl is cornprct, nredian and m'.'asurcs 0.0'1 -
0.09 x 0.1 - 0. l3 mm. Vagina lie s posterior to the cirrus pottch. Thc gravid

proglotti<les mcasure 0.163 - 0.23 x 1.22- 1"42 mm in size. Uterus is sacculal and

-I0-



the .eggs are rvit_hout egg capsules. The oggs

diame ter. In the gravicl prolotticle s the clistance ol
anterior bolder ol the segnlent is 0.027 .. 0.04 nrnr.

measrrre tt.Ol - 0.014 rnm.

the gen ital pore from

( Fis. I ).

ln

tlrc

2. COTUGNIA DIGNO?ORI pascluale, 1890

( Dirvaineinre; Dirvaineidae; Cycloph,1,lli,1x., Cestridr )
I{ost - Gqllu.s gallus dornestir:us

I-oclrtion - Srnall intcstine"
Locality - Kathnranilu

Description - The ivor:m tneflsurcs Lrpto l()7 lu.n lonq.

Ths scolex ol collecte,l specinrerrs rnJitsure 1.22 - 1.45

in size. The suckels are unarmed ancl 0.39 to 0.43 mln.
rostellum bears two rows of sntall hooks. It measures 0.32i *
0.23 - A"24 mm rviclc. I'he neck is 1.25* 1.32 mm. long ( Fig.

x i.i8 - 1.42 mrn.

in cliameter. The

0.35 mm. long errd

2. ).

T'he proglottides are very rnirch wider than long. 1'he mature proglottides
measllre 0.23 - 0.89 mm. long anil 1.$ - 2.31 nrm broacl. There is presence of
double set of genitalia. ( Fig. 2 ). 'Iestes are p.res€nt in intervascular field" Tlre
testes follicles measure 0.041 - 0.068 x 0.02 - 0.04 mm in size. Cenital pores
bilateral and they are situatecl at the distance of 0.136 - 0.38 mm. from the
anterior end of the segm:nt in the mlture proglotticl. Ova;y is just medial to
exeretory stems. They measure 0.099 - 0. l7 x 0.07 - 0. I mm in sjze. The vitellaria.
measures 0.07 -0"1 x 0.05 - 0.08 mm. The gravid segments measure 2.j7 - 3"3 x
3.5 - 4.2 mm. in size and the distance of genital pore from the anterior encl of
the segment is 1.55 - 1.68 mm. The gravid utcrus is replaccd by parenchymatoLts

egg capsules consisting one egg per capsule ( Fig. 2 ). The eggs rlreasure

0.03.1 - 0.04 nrm.

3. RAILLIETITTA ECHINOBOTHRIDA ( Megnin, t88l )

( Davaineinae; Davaineidael Cyclophyllicl.ea; Cestocla )
Host - Gallus gallus clamesticus

Location - Small intestine

Locality - Kathmandu.

Description - The body of matrtrc specinren3 measrtro upto 26 cm. in length.

- 11 -



T'he scolcx nreasltres 0.21 - A32 x 0"15 - 0.25 mm in sizc. The srickers

arc round in shapa; armed with 8-10 rorvs of hooks, ancl measure 0'06 * 0.09

mm in dirrrneter. Rostellum ni"e nrrired witir 2 rorvs of 200 to 240 lrtioks

( Fig. 3 ).

The immatu"e proglottides meas'uire 0.078 * 0. l9 rnm irr length anci 0.13 -
0.97 mm in breaclth. The mature proglotticles are more rvicler measuring 0.16-0.59x

0.96-1.38 mm in size (Fig 3). Testes are 20 to 30 and occlsionally counteci even rs

many as 45 in uumber. Gcnital poi'e is unilaicral and located at the middle or post-

erior to the middle of the segment margin. Irr mature ploglottides the clistance

of genitel pore from antcrior bolder of the scgment is 0.075-0.28 fl1rn. The

testes me Asure 0.027-0.048 x 0.02-0.03 mm. Ovary rs single and pretesticular.

Vitelline gland is coinpact, median and ptrstovarian. Ovary lneasrtres 0.136-0.

177 x 0.05-0.0E mm. in size. 'l-he vitellaria is 0.045 - 0.06 x 0.03-0.04 nm. Vagina

is situated posterior to the cirrus pouch. Thei:e are egg pouches inthe gravid

segments formed by the breaking ol utenLs (Fig 3). Eaclr egg capsule (egg pouch)

contains 6 to 12 egrs. The eggs mexsure 0. 13-0.14 mrn. Segments meastu'e 2.36

to 3.15 mm in length anci 0.94-1 .87 mm irr bleaclth. Posterior grar"id segments

frequently become constricted l,:ngituclinally thror.rgh mccl ian iine to form sindou,s

in the centre. In gravid proelottides the distance of genital poie fi,lnr the

anterior borcle r is l-1.4 mnr.

f)iscussion

All fhe tlonrestic folvls dissected for parasitcs collection rvere obtained ft'om

Kathmandu valley. Untill norv fonr cestode species have bcen reported in Gallus gcllus

d,omesticus itr Nepal viz. Raillietina cohni (H. Baczynska l9l4) to l,hich Lopez-Neyra
in 1944 described as a variety of R. tetragona: Raillietina parbata (K.N. Sharama 1943),

Fernandezia Kantipuri (S. S. Singh 1970) and Hl,menolepis carioca (R. Gupta 1988). Three

additional species have been reported as described in the present paper. Keys lr,:rn

Yamaguti (1959, (1976) have Lreen follorvcd to identify the parasites. The descriptiorr

ol the present specimens are similar with rnost of the chrlracters ol the genlls ancl

species given by Ilverett [: Wchr (19611.

-1,2-
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INITIATION OF TISSUE CULTURE AND ITS USE IN DISEASI

DIA,GNOSIS AND VACCINE PRODUCTION IN

VNTERINARY N{EDICINE IN NEPAL.

S. P. Gairtanr+

Introduction

Tissue cnlt-tt'r:e is conccrned with the stLrcly ol cellr l tissues and orgens ntain-
tained or grown in -vitro for more than 24 hours. Tissue culture generally denotes
growing of cells or maintenance of tissue fragments in - vitro where as cells are no

longer organized into tissue ( Fecloroff. S., 1967 ).

It is an old techntlogy lor developed countries. It has trecome a cllilir rr)utinc

rvork in the fle1d of quick disease diagnosis, mass vaccine prodrrction ( [urner. G.

S" et al. Plorvrigltt, W. et al. 1969), contluctins viral research rvorks. drugs I chenricals /
toxins tr:ials and many other field ( John. P. 1979 ). This technoltrg,v is coinplctely

new in the field of veterinary medical science in Nepal as there rs no eviderrce of
publication or research conchr.ctecl in animal tissve cultnre. Howevei' there is some evir-lence

ol plant tissue cultu.re work unclettakerr in Coclavary.

After Completing a short term training by the author in 1984, an environment anrl

facilities suiterble to produce tissue culture in Bi,tlogrcal Products Division, Tripr:i'esrvor tvas

created. In the laboratory chicken embryo fibroblast, primary cultures of rabbit kidney,

lemb kidney antl continuous cell lines ol vero cells were successlully prodirced. Some ol'

the tissue cultures were used in the field of disease dignosis mainly in tu,o pou.ltry

diseases snch as Ranikhet and Forvl Pox. Torvards vaccine production the conrbinecl

method of production arlcl ccrntrol protocal of Rinderpest cell culiure vaccine adopted

* Dr, S.P. Girntam is basecl at Biological Products Division, Tripuresrvor.
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by Animal virus Reseerch Inqtittttc, Pirbright, [nglancl (19g3) ancl Inclian vetcrinary
Research Institute, Mltktestvor, Inclia 11984) were followed and produced one batclr
oll vaccin.e using lanrb kiclney prinrary cell cuitur:e rvhich is in trial pha.se.

In alt of the processe s Analytical Reagent Grade chemicals from BDII
chenrical, Difco and sigrna Laboratolies were risecl. The merliurn userl in tlre
production was Medium- I99 and Foetal Calf Serr-rm exclusively from Florv Lltrora-
tory.

ltaterials and llethotls

f)eseasc Diagnosis

N{aterial and Methods using chicken em$ryo fitrroblast tissue crrltures frrr
clisease diagnosis ar.e describecl belou,.

Eleven days old healthy embryonated eggs of chicken rvcre procured from Livestock
Devclopmcnt Farm, Khumaltar.

Eggs cleaned, sl'abbed with Tr. of Ioirine. c*nclred ancr air spece nrlr.ked.
Eggs broken and opened at air space anci embryos collectecl aseptically in chilleci
hanks balanced salt sorution ( H.B.s.s.) usi,g sterirized inst.rrnents.
The viscera, appendages ancr head were rcmoved a,d re-st of trre emrrrycr
collected in a beaker containing H.B. s. S. and washed repeatedry.

The organs were cut into sntall pieces using scissors and all the procedur:e of
washing. trypsinization, cerrtrifitgal washing, packed cell vollume (pCV) colection
for primary culture were follou'ed as mentioned by different authors (Joirn paul,
1979), Akiolo S. WHOTRS, 1970) and prorocols.

The PCV collected were dissolved in Mediurn - 199 containing 10 per cent Foetal
Calf SerLrm at the rate of I ml pCV/250 ml of medium.

Two ml of seeded medium rvere distributed into test - tubes ancl incubated ai
370C.

The incubated crrltures rvere trbse-rved claily for attachment, growth contaminatiitn.
change in pH. etc.

After 36 hours of incubation test-tubes shou,ing good, grorvth of chicken enrbryo
fibroblast rnonclayer lvithout any evicience of contamination were selected anrl
grorrped in to tr,,;o groups A ancl B.

*15-



For ench group A & B ten test-till)el wcre kept to stucl-v the elltct 0l vir'tls

Ranikhet Rz B strain & Fowl Pox strain resl:ectiveiy'

ln Gnrup A -

Out of ten test-tLrbes criltures, seven test-trtbes were inoculatecl with 0'l nrl of

1:100 dilution of Rz B str.ain of Ranikhet clisease virus after pouring - out the

media and kept in the inclbator for 30 minutes for vlrtls adsotption' -fhlee

test-tubes rvere kePt as control'

After adsorption of virus, media containing 5 per cent serum lvas changcd in all

ten tubes and incubated ai 37'C.

Test-tnbes observed daily for any evidence of cytopatiric effect ( CPE ) of the

virus on chicken embryo fibroblast cell culture antl cr:mpared with the contrrtl

t ubc s.

The progress of CPE lrom rouncl ing of cclls. clustering. slorrglring off or detlch-

ment etc were observed dail;r.

The test-tubes showing clear evidence of CPE rvere stainecl rvith Haematoxylene

and Eosrne ( H & E ) stains along rvith the control tube .

Stained cultures lvere fixed and preserved using DPX mount in glass slicle.

ln Group B -

Out of ten-tuhes cnlmres seven of them rvere inocullted ri,it-h 0.1 nrl of 1:100

dilution of Forvl Pox Vaccine virus from Biological proclucts Division Tripuresrvor.

Rest of the procednre of aclsorption of virus, incubation" observation preservation

etc were followed in the same manner as already mentioned above in Rani-

khet Re B strrin.

The nricro-photogrirph of the eell cullures shorving Clt'E <lf Rrll and

Forvl Pox along tvith cortrol taken at l0 x 100 x r-r1' nricroscope are ns shorvn in

the flg 1.2,&3 respectively.
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il \/aecine Productitin:

cell cultrrre Rincierpest virus vaccine Proc'lLrction:- -rhe procluction ol Rindcrpest
cell culture vaccine in rnany count.ries is done bv primary culture ol Lrovine crll-
kidneys (Rorv. L. 1987, wHo-TRS. lg1a, Thatcher, M. lggg). B,t in Nepal
bovine kidneys can not be harvested for the procluction of vaccin.es. Some reportof rrsing vero cell lines ( Sonoda A. Japan ) and pr:imal:y culture of lamb kiclney
( protocol' IVRI - India, Row L.w., Thatcher, M. ) are available for the prodr,rcticn
of Rinder pest virus vaccine. Therfore, it is clecicled to aclopt tiie primary cultureof lamb kidney for this purpose for the fir.st time.

Materials and methods usecl for the ttial procluction of cell cllture
Rinderpest virus vaccine is as follor,r,s:

Trvo weeks orcl hearthy sr.rckriils ramb rvas p*rchasec! rr.oni thc market.
Lamb was kept in isolation ancl observation for twc clays, then stunnecl, cleskinerl
and both the kidenys \r'ere lalvested using sterilisecl instrumcnts antl placecl in
a beaker containing chillecl H.B.S.S.

The protocol of production and control cf Rincler'pest cell culture vaccile acloptecl
by Animal virus Research Ir'stitr"rte, Pirbright, England and Indian veterinary
Research Institute, Muktesrl,or, India were forlorved. TIie curtures were grorvn in
Polysterelene Roller bottle, PoJy-sterelene flask, R,rux flask and test tub-es. The
vaccine seed usecl 

"vas Kabete 'o' strain of Rinclerpest virus obtained fronr
Pirbright, England.

Daily obselvation of infectecl and control cultures were carriecl ont ancl initiationof rounding the cells, ciustering and other effects rvere noted.
when tlie infected cultures were srrowing 75 per cent cpE or more in elevcnth
day of infection the fluid was poolecl together.

The equal volnme ol stabirizer: (5 per cent LAH ancl l0 per cent sucrose) we e
mixecl with the harveste<J flrLicJ.

Final mixlure was filled into sterilized class vials at the rate of 0.5

These vials were subjected for freeze dr.yins and storecl at 20.c of the
some of them serrt fcr further tests and trials.

-17_
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Iliscussirln

Aninei risslc cultsre trchfii)logy which is welt knori'tt [,.ir its cl ive.r'sificcl use in

many countries n,ill be benificial fcrr Nepal if properly *doptecl' A boosr in Nepalese

economy by saving lot of f<rreign currencies rnay be targetted if this technology

cor.rlcl be usecl in differerrt fielc1 of disease diagnosis. viral vaccine prccluction ancl

virus isolation resenrclt works, etc. in Nepal'

Tho above ir.iiils lntl, stu,Jies inciicate that this tcchnoiogV coult1 bo successfully

!sed irr disease diagnosis ancl vaccine procluction ancl stlve the foreign currerrcies :'

investecl every ytar lor scncling samples. procurittg tissue cultrtre viral vaccines

Rinderpest, Swine Fever, MaIeks Disease etc. Further, it can even gellelate foreign

currencies by selling the surplus vaccine to the neighbouring countries' The life of

the an.imal popl.lation saved using the vaccines prodttcecl adopting tisstle culture

rvill further help in inci'ea.sing the national econotny'
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M;!I,ICIOUS POISONING IN RHtrr-OCEROSES-d C;{S11 ItEPOiLl'

S. R. Bhandaryi"F, Il. S. Tuladhar"", B. R" 'Ihapar', .]. S. .lltt*'t

,,lbstract

Two rhinocelose of a local zoo 'uvere fourrd lving cleacl earl.v in tlte nrorning

on 27 January 1990. The post-mortem cxamination showecl lesions of acrLte poison-

ing and the toxicological analysis coirfii'med the presence ol Zinc Phosphide in aut-

opsy materials. This paper reports the autopsy flndings and the conccnttation of

Zinc Phosphide in diffetent organs/tissues of these prctected rvild animals. The ii,tcs-

tinal tissrrc 1v1s ftrunr1 to contain tlic highest conccntretit'rn ol the pcrisi,n.

Irtrotluction

One horned rhiuoceros ( Rhinoceros utticorni.s ) is the seconcllargest terrestr:iai

crlsture alive totay and is kept in the list of endangered species. Despite p1'otoc-

tivc larl,s, it has been huntcd extensively and poaching ccrntinues, mainly because of

rnyths that tlre l.rorn contains an aphrodisiac lrrcl other body parts also have magical qualities

[Eltrirreham ( 1984 ); Felix ( 1983 ); The World Book Eocyclopedia ( 1984 ). Eltringham (1984)

reports tlrat the rhino hoi'n has large market in the Far East arrd in Nolth Yeman'

Aitl-rongh the market price of the horn of R. unicorris is abuut US $ 1800/kg [cha-

Krar,arthy and Baruah (19S5) l, it rvas on sale at unbelievable price of US$ 17000/ kg

I Eltringhanr (198a) ].

Martin ( 1983 ) reported rhlt traditionrlly rhino horn rvas r-tsecl in Urlani tntl

Ayurvcclic meclical practices ivirile the skin rvas Lrsed itt blttle jiclcl. Rhirro products

,k Dr. Bal Ram Thapl is an Assistant Veterynary Ol'licer u,orkirrg at Central Zoo,

Kathtnar,cltt.. NcPal.
*,rDr. S. R. Bhanclary. B. S. Tulacihar: & J. S..lhn lrre rvorkinir iri tlte Nliirinal

Forensic Laboiatorv P. O. Bor 4-140. Karhmanclr'r. Ncp"rlll'
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like urine' dung, horn, skin. hool', mcat, bonc, blood etc. ar.e usecl iis aphrodisilic,antidotal' analgesic, carcliac stimulent, antiinflammatory, anticonvulsant, purgative, car-minative' muscle relaxant, antiemetic, antiallergic ancl antishock therapy. Hefurther reported that rhino products were also used in clevelopmert of Lrll breast infemale, stop bleecling, haemorrhoids, paralysis, polio, erysiperas, measres, influcrza,leprt>sy, who0ping coungh, typhoitl, pleurisy, foocl p,:isoning, asthma, laryrrgitis,tonsilitis' caruttcles, abscess, inlantile, niglrt blinriness, higl blirocl prcssure. skindiseases and to keep away bacl spi.i.it too.

The anatomical stucly of rhino horn indicates that it i-s a kind of epiclermalgrowth of skin in the form of mocilied hairs Icrrakravarrhy and Barua]r (r9g5):Kent (i978) l' Thc actual medicinal value and its pharmaceuticar effect r,vithin thesystem has not yet bcen reported. But the presumed medical proeprties of rhino hornare so highly regarded in the East, particulary in chiria, and there is little chance thatimmediately traditional doctors will cliscontinue its ,se in the name of conservation
I Eltringham (1984) ]' conseq,cntly' the poachers are adopting various means of kilingthe ltrotcctccl animals.

zinc phosphiclc is a contmcrcially available roclenticide poison. Fatal cases olpoisoning from zinc phosphide have been reported in man and in nearly all speciesof domcstic animals ancl poultry IClarke, Hervy, Hurnphr.el,s (l9gl); Frankijn (l9gg):singh and Pahuja (1985) l. various attempts have bee* made to stucJy ,re toxicityof zinc phosphide in domestic animals and man. The gaseous phosphine ( pH3 ) isreported to be the toxic principle which is rapidly released through hydr.olysis irrdilute solutio' of lrydrochlor:ic acid of stomach but srou,ly in water. Therefore, zincphosphide is more hazardous amongst horses (rhino has also similar digestive system)than in ruminents ( rumen has alkaline pH) [Blood, Radostits ancl Henderson (1gg3) ].The cause of death due to phosphine poisoning in man is asphyxia I Dreisbah (r9g3) ].Fitzpatrick et al (1955) have given cletail account of the pcstnlortem finclings invarious species but not in rhinoceros.

The lethrl dose ol zinc phosplricle 1'<rr mrn is lnrs/Ks bodv rveight I Dreisbleh(1983) ] rvhile for cattle, sheep, pig, g'at, crog and cat it is bet*,een 20_40 mg/kgIMcGirr (lc)53) ] but Fitzpatrick et al (19g5) mentionecl thet the fatal sin.sle dose
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orally is rrpproxirnateiy 60 mglkg ancl rhcrc is Iittle species variation in this regnrd.

In case of heavy intoxication, zinc phosphide may kill the animals immediately al'ter

ingestion and the symptoms arc frequently rrot observed [.Iones (1914)1.

Commercial zinc phosphicle contaius two h'aciions, oue i'apidly and tirc tttltcr

slorvly attacked in the gr.rt I Mcgirr 1953) ], the liiter fraction is of consiciellrblc

importance because its refractot'y natrire alloivs the poison to be cietected chemically

altel death. It has been proved thnt zinc pir,:rsphide is resistiint to natural deconrposing

forces and in a homicide case it has been detecteci in thc stonlach after' 8 days o[

buriai I Tirvari (1965) ]. Singh and Pahuja (1985) have estimated the concentration ol
pltosphorus ancl zinc in different organs/tissues in a fatrl case c,f zinr: phosphirie

poi soning of a couple but the authors coulci not find any report abou.t the chemical
anal}'sis of zinc phospide in viscelal orgrltls of rhinoceroses. The present case report

lvill able to drar'v the attention of u,orlcl 's zoos and wildlife i'cserv€s about the

possibility of such malici,:us poison,,.,*, especiall-v in enclangered species of rvilcl

animals.

History of the Case

Trvo rhinocel'oses ageing l5
kept in t'ffrt separate enclosrtres at

on 26th Jarr 1990. They were fed

firnnd dead at 6:00 Alz{ on 27t1t

poison packets. Tl.re holn c,f male

letl ing t;ehind rl lleilvv bleecl inc.

arrd 6 years, sex lcmale rnd male rcspcctivcly.

Central Zoo of Nepal, were not.mai till 5:30pM
on usual routine food. Both the aninrals were

Jan 1990. Thele were no renrnants of bait or
rhino,s \tas cut and taken away by the poaclrers

llaterial and [Iethods

Post-mortctn exanrination of the female rhino u,as carriecl ouf lrom 4:00 pN,t

to 9:00 PNf on the same day in a systematic manner ',vhere as post-mortem
examinatiot.t of male rhino was carried out from 10:00 Ah.{ to 3:00 PM on the next
dny ALrtops.v findings rvere notecl ancJ wc-re photographecl lr,here appropriate.

Prelintinary te st litr zinc phospli icle *,t s dcrne in viscert and stomach conte nt

bv Irerting rvith sLrlphuric rcid and detecting the rel:ase of phoshine gas rvith mercuric
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cliloride plpci. Tiie phospltate \\rrs frirther erinfii'rni;"e'l by oxiclizirrg ivith aciclified
potassium permangnate and tesling rvith amrnttniurn molybdirte ancl 1,2,4*aminonapthol
sulphonic acid reagent. Rinmann's green test was perlormecl to confirm the presence
of zinc. The quantitaiive estimation cf zinc phosphide rvas done colorimetrically q,ith
knor'vn st.r-nciarcl of potassittm clihyclrogen phosphate by Fiske ancl Subbarorv methocl.

lml of iN KH2 POa solrrtiolr -.: 1.818 mg of Z-n3 lri2

Il.csults anttr I)iscussion

AItopsy examination revealecl identical changcs i;r both the cflses. Externeliy
animal rvas Iying tlorvn on llteral recombency. 'rympany lvas remaikable 1nd froth
was evident at the nostril. There rvas iittle bleeciing flom the nose as weil as lrom
rectum. The rectum was prolapsed. Visible mucus rnembranes of eye, rectnm, nostril.
lips and tongue rvere heavil-v-' congested. The p*pirs rver.e dilated.

C)n opening oI the stomach there r.r'as a charactcristic smell of somcthing
betrveen garlic and l'ottcn lrsh. Clan<lular portion of stomach wall rvas severely congcstecl
and inflammed. Ingesta was containing some blackish pasteiike material. At edjecent
to stomach wall, the i[gesta \vas covered rvith whitish material r.vith scme blackish
spots' Small intestitial mucosa rvas liighly con-sested, iuflamrneel, ancl s,as fillecl with
gas and bluish black fluid' The mesentric blood vessels rvere highly cougested. The
liver was highly inflammed, fragile and congested. Both the kidncys rvere also congestecl.
The spleen rves in{lammecl llncl spongy rvith patchial hacmorrhage over the -strrf,ace.

Internal ilall of the thoracic cavity showed ecch)rmotic hagnoorhage at severrl
parts' The lrtngs u'ere also highly congested with ecchymotic haemcrrhage and
interlobular oedema- Ail the blood vessels of the heart were highly con_qested ancl
patchiai haemorrhage was observecl on endocardium.

Qualitative test for: zinc phosphide

intestine, spleen, liver, kidnev, lungs, ancl

gave positite resr_rlt in stonrach content.
heart of both thc rhinoceroscs.

The valnes ol residual zinc phosphide obtained in various specimen are notecl
as belorv:
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Residual Zn3P2 (nrg/100 gpr)

Materials FenT ale rh ino Male rhino

Small intestine

L.iver

Splecn

K iclncl,

!,ungs

iJeart

3.6

0.25S

0.1 1 65

0. l fil
(!.050-i

0.18t&

4.545

0"3305

3.232

0.1 01

0.0454.i

0.1212

The blackish pastelike nnnrixed nTaier"ial fou.nd in the ingcstu gave strong
positive resu.lt for zinc phosphide while other portion of thc stornach content lvts
hardly positive. Due to this h.:terogeneous nriring uature of the stourach contellt it
was not considered lor quantitative estimation of the poison. 'fhe prcsenec of
considerable amonnt of blackish pastelike material in tl'rc stonrac.h also suggests tlrat

the poison r,as given in a very high dose.

Sincc the amount of zinc phosphide given to tlie animals wrs very high, cloath

occure r,vithin 12 hours and the flndings that intestinal tissue contained highcst

concentration of zinc phosphide is consistant rl,ith the expection.

Pathological changes caused by zinc phosphide intoxication in tl,e rhinoceroses

were not different from those reported in other species. 'fherefore, it was evident that

gascotls phosplrine acted similarll, and prodLiced similar effects in rhinoceroses as it
did in other animals and man. Horvever, it was tlot clear that the traditional pre-

sumption as thc horn and other bits and pieces of rhirroceroses call cure a varicty

of illness and can also be used as an antidote in many poisoningcases; why thes:

rhinoceroses failed to procluce antidotal substance in their own ? The qncstion

rcmained yct to stud\,"

Referenccs:

Illood, D.C., Radostits.

Chakravarthl,, K.N. and

Ma jras

0.M. end Irlenderson. .I.A. i1981): Vererinrry Mcdicine. 6th r.:(1.. ELBS"

Baruah. P.K. (1985): Proceedings of VI All India Frrrensic Science Conference

23-



clarke, M.L., Flarvey, D.G. and l{umphreys, D.J. r1981): Veterinary Toxico}ogy,2nd Ecin, ELBS.

Curry, A. (1976): Poison Detection in Human Organs, 3rr1 Edn., Charles C Thornes, Springfield.

Dreisbach, R.H. (1983.): Fland Book ol Poisoning: Prevention, Diagnosis and Treattnent, 1lth Edn,

Lange Medical Publications, Maruzeu Asia 1P) Ltcl.

Eltringham, S.K. (19841; Wildlife Resources aud Economic Developmetrf, Jol.rn \\riley and Sons.

Felix, J. (1983): Animals of Asia, Harllyu Publishing Croup, Londou, New York, Sydney, Torarito'

Fiske, C. J. and Subbarow, Y. (1925): Biol. Chem, 66: 375'

Fitzpatrick, R. J,, Iv{cGirr, J, L. and Papworth, D. S. t,1955): Vet. Rec.67.112'

Frariklin, C. A. (l9BB) Edt; I\{odi's lMedical Jurisprur-ienee anrl Tr:xieology 2lst Edn, N. M. Tripathi -

(P) Ltd., Bombay.

Jones, L. M. t1974): Veterinery Pharmacology and Thelapeutics, 3rtl[d,Oxlord anti IBI'I Pitb. Co.. !;

Calcutta, Nerv Delhi, Bomboy.

Kent, C. C. (1978); Comparative Anatomy of Vertebrates,4th trdn, C. V. Mossby Co,

Martirr, E. B. (1983); Rhino Erploration, Y/orld Wildlile Firncl. I,long Kong.

McGirr, J. L. (1953): Proc. XVth Int. Vet Congress pt 1,1,479.

Singh, V. an<l Pahuja, S. C. /1985); Rar' Poisoir - A Fatai Case of Poisi:ning Pr:oceerlings of VI All Inclia

Fcrensic Science Conference, Madras.

Tiwari, S. N. (1965); Indian lv{ed. Caz. assitecl in Modi's Medical Jr.rrisprurlence and Toricology. Franklirr

(1 eB8).

Vogel's Text Book lvlacro ancl Semimicro QLralitative Inorganic Anal-vsis, 5th Fdn, Revised by Svehla,

G., Longman Gr (1979).

The World Book Encyclopedia 11984), World Book Tnc, USA.

*24*



Bull. Vct. Sc. & A" H. Nepal, Vol. 17 & 18, 1989190

sIrRvEy RIipoItT TC) IISTIMATE pI'r DOG tiliMBtills AND

DETERMINE PEOPI,ES ATTITUDES TOWARDS RABIIiS

CONTROL PROGRANIN4E IN KATHMANDU VAI,I,EY1_

A, R. Mercy* D. I). Joshi*" P. Pathak*':c' T. N. Vaitlya*'*** and

S. "[-. Shreslh.I:r::::r:li*

SummarY

A snrrrcy lvas condncted using questioiinaire in the Torvn Ilanehayrrts of l(ltlrmlntlu

Lalitpur and Bhaktapur ancl intervierved 100 householders in each municipaiity. Among

the jnformation obtained, it rvas founel thet approximately four rn ten households

owned one or more dogs. By using the dog and human population figures from the

survey, it is estimated that the number of pet dogs in the three municipalities

eould be in the range of 20 - 30 thousand. There was a high awareness of rabies in the

commnnity and exp:ressed f;rvonrable response towards the proposed r:abies control

pr:ogramflre. Ninety seven per cent of dog ownels indicated their: willingness to take

their dog in a clinic for vaccinati'cn. Only one in ten people said they rvonlcl not like

the campaign to remove stray dogs from their area. Inlormaticn on the likely impact
to be resulttcl u'ith the aclvertisement through the various meclia rr,as obtrrined and cliscussed.

Introtluction

It wes in itiatecl to carry out tl mass vlrccirlatiorl pr(lgramnre to c,rntrlrl canine
rabies in the Kathmandu Vaiiey inrmntrizing the maiority ol pct rlcgs, l,:llorved by

7*'fhis stucly rvas undr;rtakcn during 1933 by thc aLttirors.
* Vetertnary Services Specialist, NepaI Austrillia Livestock I)eve lopment project,

'rr:rr (lhief Zoonotic Disease Control Secticin, Ministry of Health.;:** Coor:ciinator, Rabies Ccntrol Programme in 1{athmandu.
*:i:** Chiet, Rlbies Contrrrl Pr'oject,'fripuresrvar..

r'('F'*x'* Livestock Specialist, Livestock Developnrent Project, irlarihnr Blirl,Rn
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a systcmatic calnpaign to remove unvaccinated dogs. No lirctual daia wis available

ott tJrc statistics of dogs population in the Kathm:rndu Valley. llthotrgh flit estinl{rte

of 40-50,000 had been suggested. It trs also believed by some people that only
50 per cent of this number orvned by individr.ral households-the rest being either stray

or' "coit'llt]unity ou,ned dogs".

Since the mass vaccination campaign was to rely on the volunta.ry sutrmission

of pet dogs to vacqination clinics for anti rabies vaccination, it becarne necesary to

find out some inlormation about the dog population and the comrnunity attitucle
towards the proposed programme, Accordingly a sLlrvey wts carried otrt iu the Tt'rrvn

Panchayats of Kathmandu, Lrlitprir and Bhaktapur di:tricls.

\{ethoilology

A survrry r'r,as carried out duling Augrlst 1-4, 1983 interviewing 100 li.:useholcls

in each of the tlii'ee Town Paucllayats. A standarcl questionnaire wfls usecl as sllr-vey

in st rument.

Tcn lreas in each town Pilnchryats wero chosen at random and three enLrmc-

rators were sent in different directions to visit every third house lor interviel,
and complete the questtonnait'e. Ten questiorrnaires \yere completed I'or each area. A
list of tire nleas visited i; folkxvs:

Kathmantitt - Tlrapathlli, Birttisputrli, Chatrhel, lvkharajgunj, Bishrlngar, Kirtipur,
Tahachal, Thamel, Bilneslvor, and Balaju.

Laliipur - Jarvltkhel, Jhanrsikhel, Sanepa. Kupondole, Sati-lobato, Llgankhel, Mangal

Bnznr', Sankhamul, Pulcliok, and Dliobigat.

Rhaktapur - Ki,vathong Tole, Thulchhe 'fole, Etachhe Tole, Taumadi Tole, Enacho

Iole, Kwachhen Toie. Kulaclrhe and Malache, Durttar Sqnare, Dudhpa.rai

Trrle, lnd Tekhlcho Tole.

Results and f)iscnssion

T'he sLirvr:y finiiings iridicrtccl that the overall ewilr€ness of rabies arloflgst thc
peopic intcrvieivcrl secnrccl lrigh rvith 56 per cent of people knorvin-s that dog bites
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are ihe m trin sottrce rl' hrtman rabies ceses, de spite only 36.-5 pe r ccnt of respondcnts
srying they hacl heatd ol the disease.

Dog olvuership was highest in Kathm:inrlu rvith 57 per ccnt cf intervierr,ccl ht-,use-

holds, in Lalitpur and Bhaktapru it is 39 and 28 per cent respectively. Overall 41.3

per cent:.ll households maintairrecl one cll' more clogs in thc r:alley. In I-alitprir rnd
Bhaktapur toruns, the nnmber of dogs in indiviclurrl li.rrrsch,.ricl vrriccl fronr 0 to 4

"rvith an average of 1.4" Among the respondents 64.6 per cent oi the households

claimed that their dcgs were tied up at night.

Eighty four per cent of people h;rving pet clog,s inilicatecl thrt thcy rvoulj iike

to vaccinate their clogs against r:abies rvhetr the cost is Rs. -5i-

Sonre 97 per cent ol the dog or.r,ners said that they rvould take theil clog to I frcc

rabies vacciriation clinic located in their ward. Alniost 48 per ccnt of the dog owners

irclicated that 7-9 AIV[ rvculd be the most convenient tinre to take their dog to a

clinic for vaccination-'firis infctmrtion rr,'oLrkl be usehrl in settinq up the opel'ation
hours of mohile clinics.

About 28 per cent dog owners saicl their: tiog hacl a collar, although 84 per -
cent informed that they tvould like to buy one if it is cornpulsary to have a collar
afte.r vaccirtation for rabies arrd the cost is cornparatively cheaper. that is Rs 5 only.
It is noted that higl-rer the price lor,ver the irrtcrest.

tr\. ith respect to tl-re commtLnit=v's attitucle to a canlpzri sn to destroy trnr,a:cinltecli

stray dogs. it ti'ould appear that only rline per cent of poeple u'otrlcl object.

It had beerr thou-uht that rvard ancl c\)mrnLlnity gr,)up nrcetings rvt-rultl tre a

useful method of informing the public atrout the vaccination programme. Surprisingly

some 55 per cent of the people jnclicatecl that they have seen some aclvertisment

abou.t rai.riel in thc <Jailv lleu'sPaper "T1re (jorklrapatra""

By using these findirtgs the nuirlrer of people ancl pet d,lgs in tlie surveSrecl

districts. a ratio ol dcgs: people hare been calcLriated. This ratit-i i-c 0,06i, 0.069 encl

0.042 fcr: Kathmandu, Lalitpur and Bhahtapur 'Iorvn Panchayars lespe activeiy. So the

estimated pet dog population in these tou,n iranclrayats are 19.480, 6,993 arrd 5.681"

respectively surnming Lrp to 32,1 54 in thc vallr-:-v.
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It is emphasisecl that tl-ris ligure may be an rrv€re stil'nate clue to " slmpling

error" resulted with seiecting ten overpopulated areas in each torvn. If less densely

populated ar:eas wonlcl have been selected the true dog: people ratio wtrulcl hnve been

Iess than the flgnre obtained. It was not possible to estimate the the nurlber o1'

stray clogs from the iirformation obtained in tliis survey.
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LACTOSIi LNT'OLIIRANCII : ,\ ttIiYIE\l'

Nagendra P. Slrnhr'

Lactose intolerance: "Lactose intoleLance" is a condition in whiclr lactose, the

main sugar of rnilk, is not metaboiized into its morLosaccharides glucosc ancl galac-

tose. Since iactose is a disacchalide, people can ilot absorb it directly without

spiitting into monosaccharicles by the enzyme ltrctase. The lactase is located in thc

brush border of the mrlcosal celis ol the srrrrll intestine. Lactose intolerant inclividuals

suffer from the deficiency of this enzyrle; rvhen tlre amount of lactose ingested is

higher than the metabol ic capacity of the available intestinal lactase, some of thc

lactose remains undigested arrd passes fi'om small intestine to the colon where trvo

piocesses fol.l:r.v. The flrst process is physical rvhere u,ater is clrarvn from the tissues

into the colon by osrnotic action. The seconci process is biochemical : some of the

rtirdige:tecl lactose is lernrented by microflora in the colon proclucin.g oi'ganic acid

and gas. 'fhe fermentation products and the large amount of u,ater cli'arvt into ihe

itltestirre are largelv responsible for the synlptoms commonly associated y,ith lactose

intolerance such as, bioatirrs. flatulence, cl'arnps. and diarrhoea (Kretchrrer.. 1972)"

Definitions; Tht definition ol three often misuscd terrrrs relatins to the disest.ion

ol Iactose is as ftrllotvs:

1a) Lactase deficiencv is a condition of lorv intestitra] lactase activity. Trvo

fornrs ol laciase deficiency have beerr reporteci-primary and secondary. The prinrrry
form crf iactase cleficiency is the condition rvhich results when the brush borcler of
the snrall irLtestine has nearly stopped producticr.r of lactasc. This forin ol la,ctase

* Dr. Nagendra P. Shah is

tfnivc-rsitv of Albelta. Edmontirn,
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deficicncy is genciic in niLture and *pproximately 70 i:er cent of thc rvoricl populatiorr

is aftlicted with this condition. Secondary lactase deficiency r.rsunlly results from

nutritional deflciency or disease of the digestive tract and is u sually temporary.

(b) Lactose malabsorption is the bocly's irLability to metabclize sol.r'le or all of

la;tose due to lactase deficienc5r. Thc lactose lvhiclr is ltot absorbed by Iactase

deficiertt individuals results in its malabsolption. Some persons who are diagnosed

as lactose malabsorbers may develop the discomlort symptot-ns associated with

lactose intolerance.

(c) Lactose intolerance is the symptomirtic response to thc consltmJitiott ancl

malabsorption ,rf lactose. Not all lactose malabsorbers show symptonls of lactase

intolerance and there are varying degrees of tolerance among lactose malabsorbers.

About 30 - 95 per cent of the lactose malabsorbers erperience the cliscomfort of

Iactose intolerance after ingestion of about 25 g. of lact,:sc ( equ.ivalent to 50C ml

ol milk ).

Milk allergies are asscciatcrl rvith milk*pLote in hypersensitivity ancl must be

tlistinguished from lactose malatrsorption ancl lactose intolerance.

Measurement of lactose intolerance: It is possible to trcasule the appeeroncc

of clinical symptoms such as flatulence and diarrhoea afrer the ingestion of 50 g. of
lactose in wa.ter. An,rther method 10 measure lactose inti)lerance is to fecd 50 g.

oI lactose and measlrre the rise in blood glucose Ievel follclving prst ingestion.

Lactase deficient pel'sons can not mrtiibolise all the lactose and their bl,:od glucose

level does not rise. A lack of rise in bloocl glucose level of less than 20 mgidl-

is irrdicative of lactose intolerance.

Lactose intolerance can also be measured by breath hydrogen test (BHT) rvhich

measrlr€s the hydrogen concentration in the breath sample. Malabsoibed lactose

pessec undigestccl tl the colon lvlrere it is lermented by nricroflora resulting in

production ol lrydrogen and crirbon ciioxide gas0s. Thesr gases pilss rapidly from the

colon to the lungs and appear in the exhaled air. The subjocts are classifled as

iactose tntolerant on tl.re basis of a rise in bre ath hydrogen concentration to > 200

ppnr. aftcr: ingesti<ln of 50 g. oI lactose.
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Prevalcncer of iactose intoiersrtce: Arircir.q lrdults, lactase ilelic,iency develops t;:orn
a lack of continuecl substrate avaiJabi lity which may resirlt in graclual clecli'e in the
enzyme production fcll,r*'ing withclralal of milk lrom the diet as a chilcl srows
older' H igir incidencc of lactose malabsorption. and intolcrance are generally fo,ncl
in the traditional nondairying areas of the rvcrld u,her:e aciults obtain little or no
rnilk' These areas include: Southern ancJ Eastern Asia, [ndian :;ubcontinent. arrd
Alrica' It is estimirted that about 70 percent of the blacii Arnericans, 67 per cent
of the Inclians, 98 per cent of the Ttrais, 97 per cent of the Chinese, 99 per celt
of the Japanese. 72 - gg per cent of Afiicarrs, and i0 - 15 per cent of the Canca-
sian people are alllicted rvith thc prolll..lm of lact,tse intolcrance ( Alm, l9B2 ).
Prevalence of lactose intolerance is low only in those regions ol the rvorld rvhere
there is a lcng history of clairyinr"

Importance of lactose intolerance: lt is estirnatccl that about 70 per cent of
the rvorld population ate unable to prrperly digest and u.tilize lresh milk. This has

itt-tportant impl ication for the clairy in.1ust1'),' :1J rveil as f,:r' hr"rman nutrition consider-
ing nrilk as an excellent sourcc of ploteir.r. calciuur. and other nutrient$ such as

vit 812, riboflavin and phosphorus. Lactase - deficient persons avoicl rnilk ancl other
dairy products high in calcium because of malabsorptiou of lactose and the accom-
panyirrg intolerance symptoms and therefore, may constlme sriboptimum levels of
calcium. Itr lactose intolerant persons, ingestion of nrilk can caLlse ciiarlhoea resulting
in decreased absorption of nutrients in general. The prohlem becomes more clitical
if lactose intolerant persons develop osteoporosis. Indeecl, a relatiopship between
Iactase deflciency trnd osteoporosis has beeir leportecl. Birge et dt. (196:,\ obser:ved

that nirie persorls, u'ho excluded dairy prodricts from their diet becagse of gastroin-
testinal upsets due to lactcse int,tlerance, had developed osteoporosis. Therefore.
rvithdrawal of milk and iactose - containing dairy foods from a larre populatiol of
lactose intorerant people is a mette.r of great c,Jn.lertl for healtlr professionals, pi'ilicy
planners, as well as flor: the dair"y industries.

Another important area of concern is, the lactose intolerance in population oI
tlre cleveloping countries lvliet'e poverty as lve[] as severe pi-otein energy nralnntrition
exist. Sttrdies have irrdicated that malnourished popnlations have a very high prevalence
of lactose intolerance. UNICEF. FAo, wHo, wFp, and,cther agercie s sponsor many
nutritional progranls inclndins an introduction of milk porvcler to thcse economicrlly
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clisailvantagecl popLLlrtions. UnfoitLrnatcly, theie i.s evcl'l Ei'clicr risk of rirniirotirisltment

wtthin these groulis rvliieh can oeeur drre to mrlabsorption of otirer nutriellts as a

consequence of diarrhoea follorving in-testion of nrilk. Providiug milk -rtttcler tlrese

conditions simply aggrevate the probiem. Laciose intolerance is also a matter of

concenl for emergency clisaster aid and leliel pi'ograms.

Rleans to alleviate the lactose intoleranee

popular food for many consrlmers, conditions

avoid. What can the dairy inclnstries and the

a discomfort-fiee, yet nutitious diet ?

problem: Since dair5r irrocllcts itre

for Iactose ir.ttole rance ar'e hard to
lactcse-intolerant people clo to obtlrin

There are several options to the lactose intolerant people regarding consrtmptiort

of milk or daily proclucts. Lactose deficient persons may be able to tolerate varying

amounts of lae tose; hoivever, it should determine one's threshold fcr the occurence

of symptoms associated rvith lactoso intolerance consuming milk or dairy products

containing less than knc,u,n amonnt of lactose. The dairy industries, on the other

hand, should pr:ovide information regarding the atrount of lactose contained in the

products so that an individual can determine the tolerance of the consurnption level.

Stgdies have shorvn that one's thresholcl fcrr iact,:se tolerance may vary depending

on the carier of tlie lactlse i,e., sol itl ver'stls liquitl lt'r..tl. Llerice ivhr-,le milk shitrtltl

be bettcr tole.rated than skirn milk. Ivlerny lactose int,rlerani pe'.-,ple lvho sl.toiv iutestinal

upsets to dr"iuking rnoderate qucntities of milk in a single dose have no clifliculty in

consuming the same amount of milk at intervals in smaller doses. Auother option

is to deci:ease the fresh milk consurnption ancl increr.se its use in a fermented filrrn

such al yJguii. S,:me inr,estigators have lecoirrnicndecl the use of yogr"Lit by lactosc

intolerant iitcliviririals as alt alternatile mean.s ol obt:rining the nrrtritional benefits oI
milk lvitl-rout any discomfort. Yogurt cu.lture o:rganisms ci:rntain significant amorlnt ol
leetase :rctivitli (Shah and Jclen, 1989) ivhich helps tlie digestirn and absnrption of
lactose lrom yogurt. Yogurt remains an excelient source of cllcium as this fermentecl

procluct is well tolerated by lactose-deficient pe rsons. Simiiar'1y, naturally aged cheddar,

Srr'iss and othcr hercl chccses can be u,el1 toierrtecl by lactose intolerant indivicluals

becarise lhey are very lou, in Iactose u,hile coniaining enough calciunr and other

valulble riiiirv nutrientl. I{owever, ingestion of other lermentecl or microbe-contrrining

ntiik surh rs acid,-rphilus nrilk, cultureci buttermill<, and kefir are not wcll ioicraterl
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by lectose intolerrint persons anri more lrequently assoc iateci rvith synrptorns of lactosc

intolerance (Alm, 1982: Savaino et al., 1984).

Yet anothe;r option is to add a lactase enzyme preparation to the fluid milk

prior to drinking. At present a number of lood grade enzyrles obtained from varions

microograrrisms e. g., Kluyveromycst 1691't, K. fragilis, A.rpergillus niger, etc. are being

marketed for horne use. These ellzymes hydrolyse rnost of the lactose making the

milk more digestible for the lactose-deficient pcrsons lvithont any cliscomfort. Several

brernds of modified milk are available commercially fcrr the lactose intolerant individuals;

in these prodtLcts, 70-90 per: cent of the lactose has bce n cont erted to its monosac-

hharides, -elucose and galactose (Anon, 1989). Thus lactose h-vdrolysecl milk offers

Iactose int,:lerant individuals a dietary alternative to avoiding tnilk consrtrlption.

Holvever, the situation is quiic different in developing nations. The commercially

available enzymes al'e expensive. The feasibility of lnalketing liquid fermented product

sncfi as yogurt is limited by the shortage of refregeration incilities. Availability of lactose

hydrolysed skim milk powcler lor reconstitution to lactose h,vdrolysed milk may alleviate

this problem. However, the protein quality in lactose-hydrolysed spray dried porvdei:

milk may be considerably lou,el due to the loss of biologically available lysine. During

drying p1'orless clue to employiirg excessivc heat, the glucose, liberated lrom lactose

by ihe hodrolysis, can easily react rvith the pr.rtein resulting in a loss of abont 3-5-

40 per cerrt of available lvsine.

Another option is to constrrne ririlk in its lerrnentcd ftrrrrr. [n man-v cleveloping

nutions, honrc nraclc lerr-nentetl milk ptodu.cts similar to yergurt are vely popular an.d

are used as a part of the indigenous diet. The various international progranrs shoriltl

ellcourage rhe Iactose intolerant populations by supplyirrc l'ermentetl milk powder t(-)

support rrralntrtrition problems of the thircl world.
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BABIiSIOSTS I1\ CATTLE * A CASE REPORT

D. R. Ratrla'r' t.l" 1\4. Singh*'i P. Mnnrndhir**ir

Summary

A causttive agent of Bovine blbesi,rsis. Bthesia ltissmiru u,as rlctectecl in trvo
crossbt:ed cows and one calf belolging to a farmer fiorn clrabahil, Kathmandu.
Lllinical recovery rvls obtained by trearing these sick animals with Berenil. Rec*rrence
of the Babesiosis was not recorcecl cl'.rring the ohservation period crf tr,vo months.

Case FIistorl,

A farmer. resiclent of Chal'rahil. Kathmandu reportecl that five of his crossbrerl
coivs (three adults and tlo calvcs) arc sick. FurtScr clquiry reve.led that terr adult- crossbred cows along rvith four calves were l"ecently imported from Inclia. Within a
felv days time, two of iris female calves clied suddenly showing signs of anorexia,
emaciation' pyrexia. jaunclice and haemoglobinnria. sick anirnals failecl t6 responcl to
antibiotic treatment.

Clinicat Findings

On clinical examitlation, the animals were lounel off feed, clepressc6 having
conjun.ctiva and visible mucous msmbrane pale, Uline rvas dark recl in colour. Bocly
tetnpcratttre ranged f{om 104o F to 107c l"-. Thcrc rverc rlurncrous ticks on thc animal,s
body and rvere collected for further iclentification.

* Dl. b. n. Ratala is a parasitolosist.
** Dr. U. M. Singh is a pathologist, and

**ir Dr' P' Manandhar is an Epidemiologist norking in Centrrl Anirnnl IJiseaser
Investigation and Researeh Laborator--v, Tripures*,or. Kathrnanclu. Neprl"
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Diegnosis

Peripher"al blood taken lrom five sick animals during high fever. On examina-

tion showed severe anaemia with erythrocytic cou[t as low as 2.5 rnillion/cu.mm. Where

as the leukocytic count was increased propoltionately. Examination of the Giemsa's

stained thin & thick blood smear from two cows and one calf showed a typical

double, pear shaped bodies joined at the pointed end in red blood cells. About 40

per cent of ervthrocytes were found parasitized. Based on morphological featurcs and

pathological charactcrs the organism was diagnosed as Babesis bigemina but nceds

further conformation.

Treatment and Result

These cows were trcated with Berenii R Vei. grannies ( Hoechst ) at the dose

rate of 0.8 gm/100 kg body rveight by deep intramuscular injection into the neck

muscles. In addition to that coumatol ( pearl chemicals ) was nsed for controlling

ticks. Cal - D - Rubra ( Cadila ) 50 rnl twice a day orally for ten days and Amino-

dox ( E Merck ) eight capsnle s per day for one week were also given as supportive

therapy. All these thcrapy responded very well and clinical symptoms gradually

subsided. These animals were checked regularly for two months ancl u,ere f irnd

without any recnrrence of Babesia organism in the periplreral trlood.

Ackrorvledgement

The authors flre vcry much thankftrl to Dr. U. Mishra, Clhirl of C. D. R, t,.
for providing tlre nccessary facilities for this u,ork.
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SUCCESSF-UL DREfiCFIti'JG OS HELATAC AI,[n XEIHA*\II BLEPHANT

ll;ri llam 'l lrupa+

i

, lnl rotiue tlern

Asian elepltxnls plly a vitiii r,;ic irr lor:iist irri1nsirl,., var.ioir.s nrtionlrl parks
and wild lile safari cautp of Nepal. Elephl:rt is also an endalger species.
Vr:rior:s attempts have beerr marlc tL) sttrcly tJr.; dircirscs in elcpihant auti t]ri;ir. ronrrdy.
Barulh (1983) r'epcltcd the comm,rn dis;ases ojl the rvilcl jile in c;rptivit,v. Dekaetal
(198-5) reportecl the picvriencc of intcstinai irelmiirth iniecrion ilmols r,r,ild elephants in
Assam' Borthakul ct rl ( 1988 ) rep.rlt.;ri a successfui ireatment ol clistoiniasis in
elcphant with avlothane. I)ulta and. Bor<1,-rl,:i (1933) rci-ror.t,;i1 ihe incidence of iltes-
tional helrrrinth infection in elephani in Tiger Project, lvieiras, Assam. Gogoi ancl Dritta

- (1989) rell<lrted a successful trcatment of ascariasis irr ciephant rvith panacure

Ntaterials and X,,Iethod

Thrs erpcliment lvas corrdricte.i in a hercl of sir chrrlrlrrtq pr.ivately orvnecl by
Tiger Top kept near Royal Bardir Nalional Fark, Thakurclai, Nepal. Out of six,
three elephants r,vere never exposed to any antheimintics. Other three were also not
drenched rvith anthelmintic since one ,riear. They were learl, not willing to take food
proper'ly, gu:rglin-e sound coming from stomach but rvor.king as usual.

In one morrring; clrenchirrq \vas clone with Helatac (parbendazolc B. p. vet,
four per cent 'ov/r',' of SK&F ) at the dose rate ol 4809 per: clephant. Toral close u,as

dividcd into terr parts and mixed in tcn kuchi ( concentrated loocl of elephant ) ancl

'! Dr. Ilal Ram Thnpa is an assistatrt veterinary

Zoo. Jir.,r,alakh,:1. Patan. Nepal

officor presentiy working at Central

*31 *
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fecl to cle phant orally. In the same e ven ing, at the intcrvirl rlf 12 f iour, xethane

( Hexachloroethane B. Vet. C. 85 /.w/rv of SARABHAI ) rvas given orally at the close

rate of i63g mixing with kuchi.

Result anil Discussion

In next day morning, out of six elepl:ants four started expelling u'orms along

with dung. One elephant among those four rvas expclling flukes and worms simultan-

eously. One elephant sholvecl some sicle eflbct ancl it suffered from tympany, off leed

for about fortr hours. The elephant became alright in the next morning' El:phants

were expellilg lvorms anel flukes for three days and then stopped subsequently. Since i
then all the elephants becamc normal and started gainirrg weight. Few wornls and

flukes were collected and preserved in ice chamber for laboratory examination. In the

laboratory eggs were released by pressing the rvorms in betweerr two slides and on

the basis of gross and microscopcal exainiuatiotr thcse intestinal helminths were

grouped as follorvs.

Sr. Name of Strongylus Paramphislum Gastrodisctls Remarks

No. elephant

1 ChunchLurkali ".i- + -t- i- + -l- : Fascioll

2 Champakirli + + -+'+ sPecies is

3 Laxmikali +-l- l-t-. not tirken

4 Ganeshkali + -i- "l- into consi-

5 SLrnd';rkal i rleretion.

6 Madhtrmrrlrt

Therapeutic diagnosis proved 66.6/. of elephlnt u,ere infestecl try intestinal

helminths. The highest infestation recorded 66.6ni u,as by strongyhrs spp. wlrilc

33/% was free from pirrasite inlection.

Successlul drenchins against rvorms ancl flukcs in captive clcphrnts ctn be

done rvith commonly available anthelmintic clrugs i. e. Helltac ancl Xethanc in fiel.l

condition. The present finding supports rvith the finding of tsorthakr.ir, Dutra & Bha-

tta.haryx (1988) about effictcy of hexachlorothane against flukes.
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I\{ANUFACTUR OF 1VHEY PROTETN COI{CENTRATES ( IVPC ) BY

UT,TRAFILTR.ATION ( Ur ) OF CHEESE WiIEY,l.

T. B. 'l'hapa'r"r' anii V. T(. Gupt,t':"r""

Ultrafitration cf cheddar

tra te of gooii quai il.y shorving

Conclusion

checse u'iicy yielded

exi'llent srrl1l[,111,, irt

Introduction

3 pci cent rvhey protcin concen-

w:rtf 1'.

Whey i-c an importirnt byplociuct ol cheese inciustry u,hiclr coirtrins nicre tlrrn
half of the tutai solids ol nTilk. About 5 - 9 times i,vhey is pro,iuccci per kilcgranr

ol cireese . Whey is ain,ost a saturaied lactose solution anci contrins highiy nutritious

rvhey proteiirs. Unfoi'tunaiely nrost ol this valu.ilblo bypiocir-rci" is eitl,ei di'uinerl oil'

crusing helvir pollution problems ul'utilizetl for norr-ei1ib1e p-.rLv-i1,.i5g3.

ln lecerrt year:s. UF trchnology has madc it economicaiiy possible tr) sclirrrto

ultclz proiciit-c lrorn lactose. By this teclrnoto_e1,'. rrr-rt onlv iactcse is elemina{.cd but

wirey ploteins al'c also concerrtratecl in native irnii rvholesomc atrrte. The iecove.y

of these highly nutr:itior.rs rvhey protcins ir-. the firrm of .,vhey ploteirr concentt'ates

( WPC ) and their utilization in dairy products like cheeses. p1'()cesse d cheese etc

rvhich r,vould help in restoring rnost of thc lcst pioteins dr"Lring cheddar chcese

manuftrctule. This would also increase t1.re nutritive value and vield of the cheeses.

'i Pai't of 1\4. Sc" 'I'lresis subrtrittecl to Kuntkshetrir University Krirukshetla
** Mr. T. B. Thiipa is a in Technical Chief. Kathmanclu lttilk Suppl-v Scnerxe, BID,

Balaju, Kaihrnandu.
+** Dr. V. K. Cupta is a Secentist S-2 in Dair-y 'feclinrtlr.rs-v I)i.,,ision, Nlttionrl

I)rirv Rtsearch Institr"rte. Karriel-l32001, Inclia.
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&[aterials and &iethotls

Whey protein concentrate lvas uranufactur:ccl by LLltrafiltration ol checlc{ar cireese
whey fcrllor'ving the method of Gupta and Reuter ( 1987 ) 500 litres of ir.esh clrerltjar
cireese u'hey was procur:ed from National Dairy Research Tnstitute, Karnel rnd
filtered through tr muslin cloth. Filtered w'hey was clarifiecl and separatecl at 30oc
and pasteurizecl by heating to 72"c for l6 seconds. whey was then helcl at
70 + 2'c for 30 to 40 minutes followerl by cooring to 60"C. Thereafter rvhey was
translerred to the balance tank of uF plant. This plant consisted ol Hollorv Fitrre
membralte ( Romicott, Polysrilfone membrane type pM 50, fibres insicle cliameter-l.lmm,
effective r:rembrane area - 2.5 mz ancl nrorec,rai. r,veight cut off at 50,000 ).

whey was ultrafirterecl at 55 r 2"c using inret pressure, 1.g kg/cme an6. outlet
pressure' 0'5 kgicrnz ulti:aflltration was continuecl till the wpc was concentrateclto about 27 per cent' The proclttct rvas packed in one kilograrn p.lythylene bags
a,r11 stored at - 20.,e till usetl.

.,,lnalytical Nlethods

whey r'vas analyzecl for i1s chemicai composition viz. l'tital sol icl (TS), protein. anilfat' Total solicl was cletermined gravirnetricatly following the method of Kosikowski
( l9B2 ) by heating at 100 -F loc for 6 hours. whey u,as analyzed. for protein as
per the method of El-sokkaty et at (1957 ) tl:llorving Semimicrokjeldahl method of
Meneffee and overman ( 1940 ). Fat rvas deterrninecl by Gerber method using skimmilk butyrometer' trvPC rvas analyzccl for total solids, fat, protein, total ash, calcium,
titratable aciclity ancl ph.

Total solids urere cleterminecl gravimetrica-lly by ilryilrg at 100 + ioc f,rr l0
hours as 'de"cribed by Kosikor.vski ( 1982 ). Fat was cleterminecl after making l0times dih'rtion by Gerber method using skim milk butyronreter:. protein was deter-
mined as per the methocr ro[owed in whey arralysis by weighing 200 mg or sample.
Total ash was determinecr by A. o. A. c. ( 1gg0) me,rod by igniting at 550.+ 20"c
for 5 hours' calcittm cotrtent and titratable aciclity was calculated as per tlre method
described in Sp:18 (palt-XI)- 19gr. ThepHr,vas recordecr at 20o c o, pHmeter
( EL'IOP 3030 ) usins sirrgle elass electrocle.
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Itrsults

Ultra.filtration ol whey ( 8.33 per cent TS? ().857 per cent Pr.rteiri mici 0.tJ5

per cent Fat ) till it attained 27.41 per cent TS yieldecl t5 kilo-erams of whey plr.rtein

concentrate. Whey protein concentrates thus manuiactured had folL:rving composition:

S.N. Palametet Per cent

I

2

-:r

4

5

6

7

D

Totnl Soiids ( T. S. )

Fat, on clry basis

Protein. on tlry basis
'Iotal ash, on dly basis

Calciunr, on dry basis, ( rngi.( )

Lactosc ( by minus method )

Aciclity (% !,A)
pTl

27.41

9.12

7l .11

3.3i3

267.8s

16.45

0.598

6.22
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IITMAL{YAN CIIERI{.Y POISONING IN S}:IEEP: A CASE REP0RT

!i, N. N'fnlrrtr-r'i

t ntraduct ion

Himelayrrn cherry ( Prurus cerasoides ), Iocally kno*'n as Paiyun is e common
tree species growing between the elevation of about 900 - 2400 m in the hills of
Eastern Nepal. Although feed qualitl, ol the leaves is considered to be poor., their
contribution as a green suirplement to ruminant nutrition is appreciable, especially at

a time rvhen other fodder leaves are scarce. In recognition of the importance of
this plant ancl othcr species ol tree crops in tire area, an inve:tigation to evahiate

the fodder quelity ol d ille rent tree species has be en unclertaken at the Prrkhlibes

Agricr.rltural Centre, Dhankuta. The case reported hcrein was an incidental finding

during the coLrrse of investigation.

Case Historv

During Sectlnci rr,eek ol April 1987, tu,o shccp anil two solts we1'e kept on a

frLli diet of Himalayan cherly ( PaiyLrn ) leaves in order to estimate their I)OMD,
DMD and OMD content. The mean voluntary intake by the animals wts 64, 72

ancl 80 g of lresh leaves (43.8 % drymatter ) per kg bocly weight on 'first, second

and third day of leeding, respectively. On the evening of the third day staggering,

muscle tremor and dyspnoea was observed in one ol the shcep rvhich hatl highest

:'ntake of the leaves ( 94 g per kg body weight ) that day. The sheep was fo-uncl

dead on the foilorving morning. There \vAs prof*se erudation ol bright red bloocl

* Dr. S. N. Mahato is a

Inrrestigrtion rnd Anrlytical

Chief Veterinerry

Services Sectiori.

Investi-qation Officer at Veterinary

Prkhribas Agricultural Centre.
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i'r'om the rios;trils.

ArLtopsy i'evelletl clllk coloulation of the sklletal muscles, bloocl stainecl peri-
toneal fluid, congestion and haemorrhages in the trachea and lungs. subpericarclial
atrd endocardial haernorrhages, and distension of the vcins.

The clinical ancl the autopsy lindings suggested hydrocyanic acid poisoning
rvhich was confirmed by tcsting the rumcn fluicl f,rr thc prescnce of cyanicie accorcl-
il]g to thc me thod described in manual of Veterinary Investigation Laboi'atory
Teehnique s ( Ar:on, 1981 ).

Discussion

The leaves of other spccies ol cherry sLrcli as Pruruts amt,gtlalus, prurnts clemisso

and Prunus laurocerasus contain cyanogenetic glucocieles, amygdalin ancl prncetin
( Blood, Radostits and Herrderson, 1983; Singh, R. s.. 19g3 ). rt is knorvn that
hydrcrcyanic acicl poisoning rnay result if large quantities of the teaves of p. tlemissa
and P. lauroceurasus are eaten ( Blood, Raclostits ancl l{ender-son, 1983 ). However
there appears to bo no record ol hyclrocyanic acicl poisoning in animals dLrc to
ingcstion of Prunus cerasoicles leaves. It has been mentioned in Ivleclicinal plants of
Nepal ( HMG/N Publication ) that smaller branches of p. cerasoides are used as
substitute lor hydrocyanic acicl. The present findings suggest that the leaves of p.
cerasoide's also contain c1 anogenetic snbstances and ingestion of large qLLantity of
the leaves may result toxicity ancl latal to animels.

It is interesting to nrlte that ftrrmers in Nepal are already flrmiliar with sorne
ol the iil-effects of this species on ruminants such as nrinary problerns and clecrease
in milk yield ( Panday, 1g82 ). Thoy believe tl-rat thc toxic substances responsible
for these ill effects are high in young leaves and remain in the loaves only until
the onset ol premonsoon rain. Thus use of this species as loclder is rare bel.ore
this period. Frtrtherrnore, farmers are carehrl not to give more than 25 per cent of
this plant in their animals cliet. Therefore it seems that the lethal poisoning is
avoicled by farrners by restricting the quantity incli-rdec1 in thc anirnals diet ancl by
avoiding its rtse as fodder cluring the periocl rvhen the cyanogeletic gluct-rcitle content
ol the lear,cs is highest.
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EFFECT OF DIFFERENT TREE FODDERS ON MILK PRODUCTION

IN RUFFALOES

N. P" Shrcsthl'!, B. Plkll'in','.

Sumnrarv

Lacttting huffiloes on larms were given one of six clifi-erent tree fodclers,

Tanki ( Bauhinia purpurea ), Nebharo ( Ficus auriculata ), Kutmero { Litsea monopetala),

Ryekhanyu (Ficus semicordata ), Khasrekhanyu ( Ficns cunia ) and Shyalphusro (Gre*'ia
oppositifulia) for a period of trvo rveeks. For all fodders except Nebharo milk yield
increased above the initial val'ue by 0.2 to 0.5 kg per day when the tree fcrdders

was fed. The reasons for the decreased miik yield resulting from leeding Nebharo

are thought to be due to its poor digestibility and the presence of high amolints of
hemieellulose ancl tannins.

Introduction

The grotving nl' focldsr: trees is an old. well known traditional practice in the

villlges o1' Neprl. Trees ate one of the major sources of green fodcler for ruminants

in the winter season when there is little forage available. Pancley (1982) estimated 
jl

that in the hilly areas 3-5 pcr cent of the total leed for all farm animais is supplied
by the fcrdders. Hopkins (1985) has also examined the irnportance of tree foclder in

Nepal. Gatenby et al (1989) reportecl that 60 per cent of the fcecl given to btrfihloes

in the Koshi Hills is tree fodder.

* Mr. N. P. Shrestha is Chief Livestock Officer and
*'( Mr' B. Pakhrin is Senior Technician Working in Livestc,ck Section, Pakhribas

Agricult'ural Centre, Dhankuta.
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This experiment lvas carriecl ort to fincl out the i.eecline value of varioLrs tree

foddcrs for lactating buffaloes during rhe dry season.

Materials and \{ethods

fhe experiment \\'as concluctecl nn household farms in thc lorir Pilnchflyats of
Dhankuta district. The six species of foclclcr trees narnely, Ryekhan,rru ( Ficus

senricorclata), Khasrekhanyu ( Ficus ctmia), Tanki 1 Bauhinia purpurea), Shyalphusro

(Grevia oppositifolia), Nebharo (Ficus auriculata), Kutmere (Litsea monopetala) were

included because they r,vere popular and rvere avaiiable in sufficient amounts during

the rvinter seasln. Each tree fodder rvas fed to trvo Iactating buffaloes except'Ianki

r.vhich rvas fecl to six b'tlffaloes.

The dLrration of the experiment was one month. During the whole period oi'

the experiment each buft'alo was given 10 kg rice strarv plus 3.4 kg of a locally

prepared concetltrate ration per day. In the first rveck of the cxperiment no tre6

fodder: rvas l'ed. In the second ancl third i,veeks ad libitum tree lotlder rvls given.

Fod.tler tree samples \vere collectecl during the second and third weeks o[ the

experiment and were analysed in the laborttory. Proximate analysis were conc,luctecl

for all satlples, btrt digestibility, hemicellulosc content and tannin contelt we1e

determined frrl only Nebharo atrd Ryckhanyu. N{ilk y,iclcl and fecd intake rvere

ntetsnred trvice cllilv. in the morning ancl evening.

Ilesults

Anall'sis of l'oddcrs

The composition of frrclder samples rr,as similar in wcek trvo ancl wcek thrce.
'Ihe mean values are givur in Table l.
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ll'able - 1 : Analysis of tree JotiCer.

Etr CF 'IA i-l l'
O/ O O 

^ 
o

.o ,/o ,i .o to

CP NFE
o/ o/
/o /o

DM
o./
/'o

Dig
o/
/o

Species

Nebharo

Ryekhanyu

Khh. Khanyii

Shyalphusro

Tanki

Kutmero

39

-ro

4l

46

4+-1

4J

29.6

54.1

10.9

11.2

9.9

i1.6

12.6

o4o.i

s9.1

59.3

59.7

50.8

4(l. -r

58.2

2.3

1.0

'tl

1.6

a^

2.2

13.6

14.0

16,2

24.6

28.0

22.5

t4.r

13.6

17"0

I 1 .,i.

r 0.7

8.9

2t.0 2.6

5.5 5.2

( DM - Dry matter, Dig - Digestibility,
extract, EE : 911l.r extract, CF : CrLrde

and T-Tanrrin).

CI) : Cru.Je pioicin, NFE : Nitt'ogen iree

fibre, TA .: Total ash, H : I-[cnTicelltilose

The dry matter per centage ol thc tree fodders rangcd from 38 to 46 per cent.

These values are considerably higher than those for green grass or green legurnes

which arc typieally 18 - 20 per cent, but ale much lorver than valucs fol dry foods

such as strarv rvl-rich ale about 86 per cent ( Ir,lcDonald 198i ). lVloderate ler,els ol

dry matter encotrrage marimum food intake.

The crude protein levels range lrom 8.2 per cent fnr Kutmero to 12.6 per cent

for 'Ianki. These values are reasonable for: t'rlminants. It is surprising that the crude

protcin lcvcls mcasurecl here alc all corsiderably lorver than those cited by, Panda-v

(19S2). Foi' example, Prrnelay cites CP lcr'els of 17.,'l pcr ccnt ftrr Nebharo and 29.7

per cerlt for Tanki.

The cligestitrility of Nebharo {29.6 per cent ) r,rls much lorvsr than ihut of

Ryekhanyu ( 54.1 per cent ) Tire highet hemicellulose content of Nebharo may partly

account for this diffarence. Both sp..1*s were lound to contain high levels of tan.nins.

Milk yield

Figure 1 .rhows the rverage nrilk yield for each group 
"p hrtflaloes during the
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cxpcrimcnt. Tire figures ioi" weck zc:ro flrc thosc obtrLined on clav zero of the

experirnent. The others are the averages for each lvcek.

In gcneral lvhen colt arc on fl ecnsttltt diot. milk yieltl declinec gmcluirllv

as lactation proceeds. I{ot,rever, for all except one g1'oup of buffaloes, average mill;

yield in the first u,cek was higher than ihat before the start of the expelimerlt.

This indicates that the diet during week one \\'as better than the not:mal diet
provided by the fnrmers.

The rniik yield in r,veeks trvo and thrce rvhen thc fodclel trces were fed lvere

in general highcr than the yield in rvsek one. The increase in mill< yield over the

first rveek values gives an inclication ol how efltctive tl:e tree fodde r is in stiniulal.-

inr: miik ;,ield.

Thc avcra"ge incrcases in milk yield as a

shown in Figure 2. Milk yield increased by 0.2

Khasrekhan-vu, -fanki, KrLtntero. ancl Shvaiphuir.o

Per e1l;' t'hen Nebharo $'as lecl.

Analysis of vrriancc

on milk yie ld at (p a0.05).
2 showed that the co\,v

firdders.

result of fcecling tlee fodders are

to 0.5 kg per day u4ren Ryckhanyu,

u'cre l'cd but decreased by 0.2 kg

inciicatcs no scncnri cllcct ol the type of trec lttddcrs

iiorvever, comparison bctlveen individual means in Table

given Nebharo respanded ne gativcly from those other

Table - 2 : Mean raltte anri stan;laril deviatiott o.l' increase in mitk v-iekl and tru, forlrtrr:,
intake.

Tanki

Incrclsc in

milk yielcl

(kg) 0.34.i 0.15

Tree fodciers

intnke (kg) 8.05.i- I .7

Kutmcro Shyel-
p}'rr"r sro

Kha sre- R,vckhrnyii
khrnyu

0"36 i 0.3 r 0"51 ,i 0"51

9.4-l-0.30 9.ti5 I 0

Ncbhrro

0.25 -0.-1,r 0.:3 l (\.0( () I {),01

8.5+0.14 6.07'l0.60 10.0-l 0
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Iu r,veek fcuL, tvhen the buffaloes were no longer given fodiiers milk yield

stayecl above the first rveek value, except tor the buff-aloes r'vhich were given Nebharo

and Tan.ki. Thi s suggosts tirat there is a pcsitive resiclual effect of cc"i'tain tree

fodders on milk yield.

Tree Fodder Intalie

Figure 2 shou,s that the intake of tree fb<lcier:s langecl tiom 6 kg per clay fi'rr

Nebharo. Analysis of vaiiance shorved that in general the type of tree fodders

affected intake at ( p 4 0.05 ). However, Table 2 shorved that the intake of Shyal-

phusro was significantly lower than the intake of the other tree fodders. It is

intcresting that even though Nebharo had a negative effect on rnilk yield, the infake

of Nebharo r'vas higher than the intake ol other tree iodclers"

Eiscussion

It is generally believed thal trcc {bilders boost the millc yielcl of lactating

animals. Figure t has shciwn that there was an inc,:ease in. milk yield rvhen tree

fodder was aeldetl to the tiiet of buffirloes.

Ali fodclers except Nebharo had similar effects. The nnimals givcn Nctrhaio

respondecl with a lorver rnilk yield. It may be due to its poor digestibility, or high

eontent of hemi - celluloqe ancl tannin. A decrease irr nrilk yield from Nebllaro has

also been reported by Panclay ( 1982 ), Anclerson (1947 ) and Allan (1914 ). They

have also rep,trterl toxicity resultecl to livesiock from feeding varioris tree lodder:s

ancl shrlbs.'loxicity varries with envirortnrentul conclitions. stage ol grol'th, anlor-lllt

fecl ancl conclition ol the stock.

!'urther Illaboratc

Nebharo is consiclerecl to be orre of the most popular ftrclder trce rvith high

nutritive valuc, and is rvidely planted in the hills of Nepal' The same tree foclder

in a mixture with other plants may not adversely affect milk yield. Clornbinrtions

of other foddet trees with Nebharo may thelefore have positive effeet' Research tr.r

investigatc this effect is certainl--v rvorthrvhile.
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It mrist he renrerrtreretl tfuat ilnly two aniiniils in this exeperiment lve-re gilcn

Nebharo due to the constrirint of finding large numbers ol ttnifornr animals on farms.

Before any recommendations can lre maile further experiment r'vith more numbers of

anirnals is n.eeded to confiril this ncgative efTect.
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STORAGE STUDY OF PROCESSBD CHEESE FOODS AND PROCESSET)

CHEESE. ITS EFFECTS ON RHEOLOGICAL CI{ARACTET{ISTICS*

T. B. Tlrapa** and V. I(. GttPtx't'x'''

Abstract

Rheological mefl$urements were carried out in the pr,lcessed clieese loocl ancl

processed cheese samples storecl at 37 -'1- 1"C. During storage, hardness increa'sed,

cohesiveness and springirress mostly decreased, and adhesiveness, gurnminess and

chelviness showecl varying trend in processed cheese foods and processed cheese

sanrple s.

SummarY and Cnnclusion

With the advance of storage period, processecl cheese foods/processecl cheese

samples showed progressive increase in hardness. Cohesiveness mostly decreased, but

nn eonclusive effect of adcled WPC was observed in cohesiveness changes drtring

storage. It rvag observed that a 3.33 to 23.07 per certt clecr:ease in springiness valtles

in stored samples. Adhesiveness. gumminess ancl chewiness showed a varying trend

in stored PCFS and processed cheese samples. Experimental processed cheese shorvecl

44 percent increase in aclhesiveness and slight clecrease in grrmminess during 83

tlays of storage. Slight decrease in cherviness lvas observed in airnost all samples

except PCF ( 20, 2.5 per cent ).

* Part of M. Sc. Thesis submirted to Kurr,rkshetra University, Kulukshetra.

** Mr. T. B. Thapa is a Technical Chicf in Teclrnicai Division, Drir-v Develop-

mettt Corpotatiott, Lainchaur, Kathmandu.
*** Dr. V. K. Gupta is a Scientist 5 - 2 in Dairy Tcchnolrrg-v Division, Nationll

T)airy I{,esearch Tnstit'.tte. K.arnnl- 132001. Inclir.
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Introducti*n

Quite goocl rmoirnt oI processeri cheese t]rocl ( pcF ) is prepared in LlsA,
USSR and' many East Europian eountries, but many standarclization works orr this
product are still to be carried out. Tliere is no publishecl rvork on storage quality
of processecl cheese foods rvith adcled r,vhey protein concentrates ( wpC ) uniler our
conclition, and more particultrrly on changes in rheological characteristics ilur:ing sto-
rage. There exists a relation betrveen sensory acceptability ancl rheological characteri-
stics, thus changes in rheological measnres inclirectly aflects the sensory acceptabilily
oI protluets, Herrce, this investigation ryas unciertaken.

l!{aterials antl h,Iethods

T{osikorvski (1982) method with some modifications was irseel
processed cheese food and processcd clreese.

for tnanufictnring

Whcy protein concettlrate \','as rnannlactirred by ultral.iltrltion of Clheclclar Cheese
whey {'ollor.r,ing the method of Cupta ancl Rcuter (19g7).

Processecl cheese foodiprocessecr cheese tins were storeel
tained at 37 -l- 1.C and evaluatecl for changes in rheological
storage.

in an ineubator main-

characteristics during

Cireese slmples r'vere nrelsttrecl t't'rr thcil rheolLrgicaI charlcteristics like hard-
ness' cohesiveness, springiness. adhesiveness, -eumminess ancl cher.viness lsing an
Iustrotr urlivcrsal Tcstilg Mitchiue (Morlcl 4301, llstron corporatiol, c*,ton, u.s.A.).
The machine was fitted rvith a reversible load cetl (100 Newtons) and rvas operatecl
r'vith a cross - head speed of 20 mm / min. a ch.art recorder speecl of 40 mmimi*
( cross - head recorcler ratio of l;2 ) ancl recorcler range ol l0 lter cent ( f,ll scale
chart deflection of l0 T{s1y10n. ).

For Instron analysis, plocessed cheese ftrocls/processecl cheese samples (2.1 cm
dia, and 2 cm heigirt) rvere clrarvn out nsing cork borer ancl a sharp razor bia6c.
Each samplc \\/i1s conrpressed trvice tcr g0 per ccnt oI its height (i. e. to 1.6 cmj.
A typical lbree elistancc pro{ile obtainccl fi-om the lnstron texlure p1o6le analysis
(TPA) is illustratecl in Fi_e. L

.,53-



Texlural variabies wer€ cfticulxtcrl :tccorciing to procedrire of Cupt:r et al. (l9ti4),

rvhiclr rvere as lollorvs:

i) Hardness 1in N) is the height of first peek rluring the first bite.

ii) Cohesiveness is the ratio of area under second peak to first peak or AzlAr '

iii) Springiness (mm) is the clistance. the sample is under compression during the

second bite.

iv) Adhesiveness (N-mm) is the negative lbrce area lor the fitst bite (A3)'

v) Gumminess (N) is hardness x cohesiveness'

Results antl Discussion

Processecl cheese foods ( PDFs ) confirming to U. S' Standarcls ( 43'32 - 43'56

per cent moisture ), exeperimental processed cheese having moisture 41 '76 per cent'

and NDRI processed cheese rvere storecl at 37 +- l" C and studicd for changes in

rheological characteristi.'s. Resqtts so obtained are cliscussed bclo1r' :

Changes in Rheological Characteristics

Hardness: Fig. 2.1 illustrates the changes harclness o{- PCFs and prrlcessed

cheese samples during storage. With the advance of storage period. PCFs (.20

per cent ) and processed cheese samples shou'ed progressive itrcrease in harc{ness

except pCF ( 15 per cent ), rvhich tlepie ted a slight bnt -Qradttrrl decrease in harclness

<luring storage. Letng et al. (1976) rep,rrted in:rease in. hardness of PCF storecl for

4 nronths at roonl temperature. Sherman (1976) also observed ittcrease in hardness,

viscosity ancl elasticity of processed cheese stored at 5oC for 2 nronths. Increase in

hardness may partially be due to decline of pH during storage. Olson price (1961)

reported that clecreasing pH causes marked increase in firmness of cheese spreads

during storage at 90o F.

Cohesiveness: Fig. 2.2 compares the cohesiveness of PCFs with processed cheese

samples alter different interval ol storage period. In general, most of the stored

PCF and processed cheese samples showed slight decrease in cohesiveness except

PCF ( 20, 2.5 per cent ), rvhich clepicted a very sliglrt increase in cohesiveness with
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siol'fige. No conclusive eI}'ect of added WPC rvas observecl in colresivcness changes
tirrring storage.

Springiness: Fig" 2.3 illustrares

PCFs and Pi:ocessed cheese samples.

samples shoi,ved decrease (3.33 to
s torage.

tite effect o[ storlqe period on springiness r:f

Irr general, stored PCF and p:r:ocessed cheese

23.07 per cent ) in springirress values during

Adhesiveness: Fig. 2.4 describes the chlnges in adhesiveness values of PCFs

and pr,:cessed cheese samples during storage. PCFs shor,ved decline in adhesiveness

( 19.5 - 40 per cent ) during storage except PCF (20, 2.5 per cent ), which showed

almost two - fold increase. Experimental plocessed cheese ( 2.5 per cent ) showed 44

per cent increase in adhesiveness during 83 days of storage. NDRI processed cheese,

however, shorved a decrease of 41.6 per cent in adhesiveness during storage.

Gumminess: Fig. 2.5 illustrttes the gurnmipess of PCFs and processed cheese

samples during storage. Varyirrg trends in gurnminess changes rvere observed during

storage period. PaF ( 20, per cent ) showed no changes in gumminess, but PCF

{24, 2.5 per cent ) ancl PCF ( 15, 2.5 per cent ) respectively, showed increasing and

decreasing trend during storage. Experimental processed cheese (_2.5 per cent ) showed

very slight decrease in gnmminess during 83 rlays of storage. NDRI processed cheese

hlti l very slight increase in grirnrniness.

Cherviness: Fig. 2.6 illustrates the chrn-ues in cherviness of PCFs nnd processed

cheese samples during storage. PCFs did not shorv any definite trend in chewiness

changes during storage. All samples of PCFs ancl processed cheese showed slight

decrease in chewiness during storage with the exception of PCF t20,2.5 per cent),
which sh:rved considerable increase in cherviness.
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A BRIEF INTRODUCTION TO BIOLOGICAL PRODUCTS DIVISION

N. P. Chimire*

Hisrory

Biological Products Division ( BPD ), thc only institution so firr involved in

production, testing, stan.dardization and distribution of veterinary vaccines against the

commonly encountered diseases of livestock arrd birds in the country is located in
the Veterinary Complex, Triputeswor, T(athmandu, Nepal. Originally the activity wfls

initiated in 1953 with the use of rvet Goat Tisstre Rinderpest Vaccine in orcler to

control the devastating outbreak ol Rinderpest disease in Pokhara valley. In 1960,

Veterinary Laboratory was established undel the financial and techrrical cocperation
ol Indian Government, Indian Coop:rative Mission ( ICM ) and was further assistecl

technically ancl flnancially by FAo, oxFAIvI, ADB, and HMG/N. Biological products

Division ( BPD ) was established in 1971 as an independent identity / laboratory and

from 1983/84 it is lunctioning under the revised organization of Central Animal

Health Centre of the l)epertmenl of Livestock Services, Ministry ol Agriculture.

IIlVIC Nepal.

t)hjecl.ivcs

The main objective oI this division is to produce" stendrrtlize" and supply of
various veterinar5r vaccines against the most common and econour-ically important

diseases of animals and birds prevalent in Nepal. The division is trying to improve

the ouality as well as quantity of its prcsent products and also aiming to introduce

some mote vaccines such as Marek's disease vaccine. Rinderpest Tissue Culture

* Dr. N. P. Ghimire, D. V. M. is a Bacteriolo-eist Working at Biological Proclucts

Division, Triltureswor, Kathmandu.
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Vaccine, S1inefever vaccine, ilntisenlnr ancl antiserum for dilgnastic ptlrp(lses in the

lear future. At present the division is able to meet the natioual demerrd cf vaccines

against Black-Quarter, Haemorrhagic Septicaemia, Anthrax, Rinclerpest, For,vl Pox ancl

Nervcasth di:;eases ol animals and birds"

Tlc divisittrr is oper"ating at flour rnajor virccit.tc production labolatorics viz.

Blcterial, Tissue CtLiture, Poultry ancl Quality Conttol together lvrth some othel sup-

pottive units such as Laboratcry Animrl. Supply, Aclnrinistration, Account and Main-

tainence. At present, out ol 57 total posts sanctroned,32 technical a.nd l4 trontech-

nical personnels are u,,rrking in this clivision. During the fiscal year 20'15/46 (1988189)

a total ol 6937600 closes of different vaccines against different animals and birds

rliseases were producecl by this clivision and all ol them rlere distributed free of

cost througlr-out the country through governmental or non-gov€rllmel'ltitl organizaticns,

farms or persolncl as ancl g,hen r:eq,-tirecl irrorder to pl'event or cotrtrol the diseases.

These vaccines are also used to meet the vaccination target of the Govcrnmsnt.

Totai vaccines ilrodrlceci by this divisi:)11 er'J as lollorvs:

Narne ol vaccitres Arrnr:al pr'.rduction (2044 45i

1S87 -88 Does

Activities

A.

It.

Yiral Yaccincs:

I. Itinclerpe st Coat Tissr.te Vae cirre

2. Neu,cestle Iliserse F-1 strrin Vaccirie

3. Neivcastlc I)isease M* Vrtccinc

1. Fo*-l Pox Vaccirres

Bacterirl Vaccines:

1. I lzremorr.hagic Septicue mit Oil Adjirvtnt Vlc:cine

Z. Haen,orrhagic Septicaemia Alunr Adjuvant Vaccine

3. tslack Quarter Aium Adjlrvant Vaccine

4. Anihra,t Spor"e Vaccine

lJ iukh

20.4 lakii

18.33 lakh

10.23 hkh

().72 lrkh

7.60 lakh

2.0 lakh

0'48 lakh
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Rinderpest Coat Tissue Vaccinu', Flaetnorrhrgic Septicacnria Plain Broth Vaccine,
Newcastlc Disease Vaccine, Folvl Pox Vaccine and Rabies ( shcep br.ain ) vaccines
r'vere prodncecl durinq the year 196si66, 196j, 1969, and 1970 respectively in this
division' However, Rabies vaccine is beirrg proclucecl sepamtely by Rabies Control
Project since 1981/82 and rest of the vaccines have been c,rntinuously proclgce6 hy
BPD. BPD is trying to improve quality of its existing products incorporating neg,
essential biologicais in every successive peliods by applying modern techn.ology as

far as possible. since tl're year 1989, all of the bacterial vaccines, except Anthrax,
are being produced by the "Fermentor Techniqire" - rvherc [i00 litres of- a vaccine
can be produced at a tirne. The estrblishment arrd utilization of lar:ge Fr.eeze Driers
for lyophilizatiotr ol viral vaccines iras macle a significarrt contr.ibution in increasing
the quality as well as quantity of viral vaccines. The renovation of laboratories ancl

the provision ol some essential physicat facilities helped in the achievement of
targets of this division. Furthermore, BPD coulcl. su:cessfully replace the plain
bacterin of Black Quartel vaccin.e produced in the year 1980 by the introdlction of
Alum ACjrLvant Vaccine this year. Similarly. Haernorrhagic Septi;aemia Oil Adjuvant
Vaccine - which rs orle of the best vaccine intended to produce active immunity lor
a longer period as ccmpared to othcr vaccines irr ruminants and the Anthrax Spor.c

Vaccine ( livin-e ) have also been produced. tested aud used r.r,itli vcry sxtisfirctory
result lcrr the first time in Nepal ir-r thc vear 19g9.

'['lre estltblislttnent ill' "[issrr.e Culture Laboratory ancl the proclLrction of cell
crtlttrt'cs from lamb kiclncys. gninca pig kidneys and sorne other. cstablisccl cell lines
lurthu' opeued iI llew door ol BPD especially in the field of procluction ol trssuc

culture vaccines and ne'uvcr biologicals within the country. A trial batch ol Rincler-
pest tissrie culti-ire vaccine has already been produced ancl some rnore progress hns

alsr'r heen tlade to p'rodrtcc this vrccine in lalge qinintitl,.

Discussion

Strffie of the ok1 biologiclrls which arc not in use have hcen norv replaced b-v

modern bioiogicals. Academic support to the laboratory personnel through variods

training and higher educati,rn in their relarrant fields would be much helpful for
improving the quality of existing biologicals and practicing the modei'n technology
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replacing the trnditionat methods of biologicals prodttction. Maintenence of colcl

chain for vaccine storage has ahvays been a seriorts problem in the field and

occational outbreak of cliseases among vaccinated herd/flocks have been noticed in

the country. Hence the laboratory has to be facilitated for the production of heat

resistant viral vaccines especially in the production of Newcastle disease and Rinder-

pest clisease vacclnes so that the burning problem of the country in this field could

bc solvccl. Hoyevcr, some. progress has been made iu the production of Oral vaccine

of Newcastle disease in poultry.

Production of biologicals is a very clifflcult task in existing situation with many

constraints such as lack of trained and qualifled man power, lack of incentives or

facilities to them, non availability of essentitrl quality materials ancl sufficient

buclgetery support. BPD is firstly trying to support the country to become self

sufficient in veterinary biologicals alongwith playing a vital role in saving huge amount

of foreign currency secondly safeguarding the national animal, rvealth protecting thcir

healtlr by immunization or prompt control of dreadful dtseases during outbreaks. Which

ultimately lead to increase the production and productivity of livestocks and birds in

strengthening the national eeonomy. It is very difficult to evalnate the impact of

BPD in terms ol monitory value, horvever its role in prtrtecting rrlti,rnal animal

Wealth and there by fulfilling the besic needs of Nepalese people could be considered

sign ificant.
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