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Since'the beginning of modem veterinary service five decades, and the organization of
Nepal Veterinary Association some 35 years ago, Veterinarians iir Nepal have been
playing a vital role in promoting animal and human health through their contribution in
increasing livestock production and productivity and in safeguarding public health
through treatment, prevention and control of animal diseases of economic and/or
zoonotic importance. A few noticeable successes have been achieved during this period
in the field of veterinary profession and animal disease control in the .orrtry. Some
noteworthy are: enactment of three legislations namely, Animal Health and iivestock
Service Act, Nepal Veterinary Council Act and Slaughterhouse and Meat Inspection Act
for regulation, modemization and advancement of veterinary service in Nepal.
However, it has also been realised that there is an urgent need of Veterinary Drug Act
and Veterinary Public Health Act to safeguard both human and animal population of the
country' In addition, the continuous and dedicated efforts of Nepalese veterinarians and
effective execution of programs at the nationil level, some dreadful animal diseases like
'Rinderpest' in cattle and buffaloes and 'Foot rot', in sheep and goat have been
eradicated. Moreover, an effective vaccine has also been developed for the first time in
the country against Pesti des petis ruminanls (PPR) to control this devastating disease
of small ruminants. These achievements bring the optimism and inspire us, as envisaged

T *r9 Agricultural Perspective Plan of the countSr, to exploit the tremendous.potential
that the nation possesses for the development of livestock sector. In the same manner,
with the dedicated effort of Veterinarians, some remarkable achievements have been
made in milk and poultry production in the counky. Intensification of the production
system also increases the,chances of occurrence of diseases in these populations and the
need of competent and efficient veterinary services in the country- Thus, both the
government and private sectors have to recognize this necessity and potential for the
promotion of veterinary profession in the roorrtry, the importanie of which is going to
become even more in the years to come after the entr1l of the country in G WTO
network.

We must concede that many infectious diseases are enzootic among the populations of
many domesticated and wild animal species of Nepal. These diseasei u." r.rporrible for
leduced productivity of our animals. Moreover, many of these diseases also pose public
hgafth risk either 6y being transmitted directly from animal ro man or thiough food
chain of animal origin. Studies on epidemiological, economic and public health
significance of many of such diseases are exkernely important to develop and execute
measures on disease prevention and control. We need a national program on research
and development to study important diseases and establish a scientifically authentic and
reliable reference mechanism of animal diseases of the country, which is mandatory for
national and internafional trade of animals, animal products and biologicals. The role of
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research becomes prime in investigating and maintaining the scientific evidences for
necessary references on animal diseases of the country. Therefore strengthening of
national veterinary research and services system becomes essential to materialize our
commitment to abiding WTO and OIE rules and regulations.

Veterinarians are not only concemed with increasing quantum of human food of animal

origin but also with its quality and safety with regard to safeguarding public health. For

this, veterinarians have to be aware of their responsibility and role in assuring

consumers of risks associated with food and other products of animal origin. Nepal

Veterinary Association expresses jts commitrnent and dedication to sh-engthen the

competences of its members. Meantime, it anticipates cordial cooperation from the

govemment and all other sections of the society for the noble cause of safeguarding

animal and human health in the country.

Many individuals contributed for the production and editing of this journal and the list is
extensive to name all of them. The editorial team expresses its greatest admiration to all

individuals who contributed directly or indirectly for the publication of this journal. We

are also grateful to the contributors for their research and review papers, clinical reports

or short communications, which will enhance the dissemination of infonnation and

technologies to a wider mass for the improvement in animal and human health of the

country. We hope that this support will remain with us for the years to come.

Editors
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DETECTION OF NEUTRALISING ANTIBODY TITRE AGAINST RABIES IN
DOGS BEFORE AND TWO WEEKS AFTER VACCINATION

D. D. Joshil, A. Wandeler2, C. Glick3, B. Chhetrir, K. Knowles2

ABSTRACT

Seruru neutralisatiotr te,sts carried out on 46 and 59 dogs of ward l9 ancl 20
respectively oJ Kathmanrlu municipali4t on the day of vaccination and after l4
days of vaccinatiort tuith Biocart - R showed that protective levels of anti body
(i.e. > 0.5 LU./ ml) increasedfollowing vaccination. Protective antihocly titres
in dogs at the day of vacciilation can be attributed to protective levels of
antibody .from preceding vaccirtation carried over to the day of vaccination.
After 14 days of vaccination, 100% dogs from ward 19 had achieved protective
levels of antibodies against rabies from the vaccination with the mean titre of
7.25 (range 0.98 - 15). only 94 % of the vaccinated animals from ward 20
achieved protective antibocly with u mean titre oJ'9.11 (range 2.76 - 11.03).'
Two dogs in ward 20 showecl titres lower on day I4 than the base line titre, the
reason for v'hich is unclear. This stud1, shows that most of the rlogs developed
high levels of neutralising antibody titres in l4 dctys post vaccination with
Biocan-R vaccine. However, as the rnonitoring of neutralising antibody titres
was not carried out for a longer period, the revaccination schedule for this
vaccine could not be determinedfrom this study.

INTRODUCTION

Rabies is endemic in Nepal aqd the disease occurs throughout the year with the death of
100 to 150 people annually. Dog is the principal animal reservoir of the disease to man
and about 94 o/o of persons who seek antirabies treatment are cases of suspected rabid
dog bites (Joshi, i983). Both Semple type and tissue culture vaccine have been in use in
Nepal though the total volume of nen e tissue origin vaccine produced by Rabies
Control and Public Health Section meets only 50% of national demand Parajuli and Rai,
(1999). Though the nerve tissue origin vaccine is the mainstay of rabies prophylaxis, the
use of tissue culture vaccine is on the rise (Annon, 2002). One of the most important
constraints in rabies control is the economic status of the dog owners and high cost of
antirabies vaccine which compels dog owners to opt out of the usually followed annual
vaccination scheme.

I National Zoonoses and Food Hygiene Research Centre
2 Wandeler's laboratory, Canada
' University olCuelph. Canada



Joshi, Wandeler, Glick, Chhetri & Knorvles

Most of the tissue culture vaccines require revaccination every 2 to 3 years though the
scheme is subject to levels of local infection present. However the usual practice is to
revaccinate every year. No study has been done in past in Nepal under fie1d conditions
to establish the possible duration of in-rmunity conferred by tissue culture vaccine neither
has there been any attempt to demonstrate neutralising antibody in dogs before and atter
vaccination of dogs with commercial tissne culture vaccine. Satisfactory levels of
neutralising antibodies have been observed in cattle vaccinated with tissue culture rabies
vaccine (Ramanna et al, 1991). The present study aims to demonstrate antibody titre
against rabies in dogs fbllorving vaccination rvith Biocan - R inactivated tissue cuiture
vaccine.

MATERIALS AND METHODS

The study was carried out in the dog population of ward i9 and 20 of Kathmandu
Municipality simulating field conditions. Two batches of blood samples from selected

dogs were collected for seroanalysis two weeks apart i.e. on the day of vaccination and

after 14 days of vaccination in each of the two rvards liom the same dog population.

A total of 46 and 59 blood samples, 5 ml each, were collected aseptically from the

cephalic vein of the selected dogs. The blood samples rvere centrifuged and sera were
presen ed in dry ice and dispatched in-rmediately to Dr. Wandeler's laboratory, Canada
for Serum Neutralisation Test. Biocan R inactivated tissue culture anti rabies taccine
batch no. 145401 (antigenic value at least 1 lU/dose) manufactured by Bioveta Plc.

Clzech Republic was used tbr vaccination. A11 dogs aged above 3 months u,ere

vaccinated rvith l ml of the vaccine subcutaneously on the dorsal aspect of tlie neck. A
second batch of 5 rnl blood sample each from the same dogs were collected after 14 days

of vaccination, the blood samples were centrifuged and sera samples lvere again sent to

the earlier laboratory Canada for seroanalysis. The sera were analysed for the detection
of neutralising antibodies against rabies in both batches by in vitro Serum Neutralisation
Test (Smith, et al, 1973) according to the following protocol.

Test was conducted using 96 r,vell microtest plate, MNA cel1s, and CVS virus. 20 ul of
serum is added to 4 wells containing 60 ul of media, serial 4 fbld dilutions of the serum
to dilution of 11256. CVS virus 100 TCID5O in 60 ul was added to all rvells and

incubated for 60 minutes. Cells were added and plates were incubated for 2 days after
which they were f-rxed and stained by direct immunofluorescence with an anti-rabies
serum. Any serum with a titre > 0.5 I.U./ml r.vas considered having protective levels of
antibody against rabies.
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Neutralising antibody against rabies in dogs

RESULTS

Out of 46 and 59 sera tested in the firstbatch from ward 19 andZ0,680/o and.sg % did
not have protective levels of antibody (i.e. > 0.5 LU./ ml) (Table 1). The batch showed a
mean titre of 0.78 I.u. (ra,ge 0.06 to 6.56 LU.) and 1.15 LU (range 0.06 to 11.03 I.u.)
for dog population of ward 19 and 20 respectively.

In the sera of 14 day post vaccination, 100% of the dogs from ward 19 had achieved
protective levels of antibodies u,ith a mean titre was 7.25 LU. (range 0.9g _ 15.6). In
dogs of ward 20, 94 o/o achievecl protective levels of antibody with a-mean titre of 9.11
I'U' (range 2.16 * 11.03). Two dogs in ward 20 showed titres less than the base line tike
on 14 day post vaccination (Table 1). While 46 and 59 sera samples were available in
the first batch of testing i.e. from blood coliected on the day of vaccination, only 31 and
34 samples could be tested in the second batch as 80 ul olserum sample with iess than
rvas omifted for test.

Table I

* Base line tihe:0. 50 I.U./ml

Antibody tike against rabies before and after antirabies vaccination in
dogs of ward 19 and 20 of KIVIC

All male and female dogs in rvard 19 developed high level of antibody titres on 14 days
post vaccination (6.8 and 9.3 respectively) and the protected population increased to 100
percent from 38.2 percent male and 16.6 percent female on the day of vaccination (Table
2)' Sinrilarly,95.4%o and 94o/o dogs from ward 20 showed neukalising antibody titres
above the base line on day 14 post vaccination with a mean tike of g.37 and 9.38
respectively, while one male and a female dog failed to develop sufficient neutralising
antibody titres.

Site Unit Day- 0 Protected
population Day- 14

Protected
population

Ward
19

Mean Titre
(1.U./ml)

0.78 32.6 (1st46) 1.25 100 (31/31

Ranee(I.U./ml) 0.06 - 6.56 0.98 - >15.60
Ward
20

Mean titrex
Q U./ml)

1. 15

42.37(2sts9)
9.1 1

e4 (36t38)
Titre
range(1.U./ml)

0.06 - 1 1.03 2.76 - 11.03



Table 2 Pre and post vaccination antibody tihe against rabies in dogs according to sex

Site Sex Unit Day-O Protected
pooulation

Day-14 Protected
population

Ward
19

Male Mean titre
(I.U./ml)

0.78
38.2 (13134)

6.8
t00 (2U21)

range 0.03 - 6.56 0.98, 15.60

Female Mean titre
(I.U.ind)

8.s8
16.6(2t12 )

9.3
100 (10r10)

ranee0.U./ml) 0.03 - 6.56 f.i6- 15.60
Ward
2A

Male Mean titre
(I.U./ml)

1.63
45.9(11137)

8.31
9s.4(21122)

ranee(LU./m1) 0.06 - 1 1.03 2.76 - 71.03

Female Mean
O.U.iml)

tike 0.8
36.3(8t22)

9.38
94 (lst16)

ranee(1.U./m1) 0.06 - 3.9 2.75 - 1.1.03

Joshi, Wandeler, Glick, Chhetri & Knowles

On age wise analysis, sera from dogs with ages <i year in u,ard 19 had a neutraiising
antibody titre (range 0. 03 to 0. 82) before vaccination but achier,ed cornplete protection

on 14 days after r,'accination (Table 3). Two dogs belou' 1 vear had protective 1e. els of
immunity even before vaccination (10.14%) ri,hile 48.l{on of the dogs aged above 1

year had protective levels of antibod-v before vaccination and after 14 day s the selected

population achieved complete protection (100%). Similarly, at the second stte (ri'ard 20 t.

25o/o and49o/o dogs belorv 1 vear and above 1 year respectively had abore baseline titre

before vaccination. The mean titres before vaccination rvere above tire l:aseline titres in
both age categories. High neutralising titres were achieved after 14 da-vs of vaccination

in both age categories (Table No. 3).

Table 3 Pre and post vaccination antibody titre against rabies in dogs according to age

Ward Age Unit Day-O Protected
population

Day-14 Protected
oooulation

Ward
19

<1 year Mean titre
(i.U./ml)

0.22
10.14(2/19)

6.87
100 (1el1e)

Range
(I.U./nn)

0.03 - 0.82 1.38 - i5.60

>1 year Mean
(I.U./ml)

titre \.24 48.14(1-1t27) 10.98 100 (12t12)

Range
(I.U./ml)

0.03 - 6.56 0.98 - 15.60

Ward
20

<i year Mean titre
(I.U./ml)

0.69
2s(4t16)

8.73
90 (10/1 l)

Ranee (I.U./m1) 0.60-3.9 3.90 - 1 1.03

>1 year Mean titre
0.U./ml)

i.5 i
48.88(22143)

8.14
96 (26t27)

Ranee 0.U./n{) 0.60-11.03 2.76 - 11.03

4



Neutralising antibody against rabies in dogs

DISCUSSION AI{D COT{CLUSIONS

The two batchs of coilected sera from dogs. vaccinated with Biocan - R showed high
seroconversion rate within 14 days^of va&ination.-9nly hvo of the vaccionatea aJgs
failed to develop protective levels'of antibody probably due to errors in vaccination that
are warranted in the mass vaccination campaign 9, due to inherent physiology of the
dogs' It cannot be ruled out that these animats ilight have developeA ploiecti"L%".t. of
neuhalising antibodylitres after 14 daizs.. On the iaccination day, mean titres in dogs of
both wards r,vere higher than the baseline titres, though the piotected population *as
only-32 and 42 oh in u'ard i9 and 20 respectively. 

"The hifh titres of ti" protectea
population_seem to influence the mean tikes in both 

-wards. 
Pr:otective antibody titres on

the day.of vaccination can be attributed to the antibodies developed f.om 'lrreceding
vaccination and/or maternal antibodies carried over tiil date. Owners either revaccinated
their. dogs before the usual scherne of 1 year or the antibody titres from pr*..dirrg
vaccination still holds at the protective levels. Most of the manufacturers ,"i,o***rd
revaccination after two or three years of the first shot, though scheme is subject to
modification depending on local infection status. This study ihowed that mosi'of the
dogs developed high leveis of neutralising antibody titres on 14 days post i;accinatlon
with Biocan-R vaccine, however, the persistence of this level could-noi be ascertained.
Hence. assessment of .neutraiisi_ng antibody titres must be carried out regularly .o thut
the Curation of immunity could be determined and a suitable revaccination"scheme iould
be ascefiained to cut out the exka cost of unwarranted vaccination.
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A STUDY ON THE EF'FECT OF'IRON SUPPLBMENTATION IN PRE-
WEANING PIGLETS

S. Singhl, S.K. Karna, R.K. Bhattarai, S. Bhandari

ABSTRACT

This study was conducted at IAAS livestock farm Rampur, Chitwan
during August to November 2000 to determine the hentatological
response and response of iron supplementation to prevent piglet anemia

in Yorl<shirexlandrace piglets. In the experimental period of 56 days
hematological parameters e.g. Hb, RBC count and PCV in Imferon
injected group (Gti and in oral supplemented group (Gzi were
significantly higher than control group (G). Result of present study
revealed that administration of iron both orally and parentally was

effective to prevent piglet anaemia and other secondary contplicatiott to

minimize farm economic ioss. Iron supplementation in piglet should be

in the routine practice to check piglet anaemia and other secotydary

complications. Administration of Imferon @ 2 ml on the 4'h ancl 14'h da;i

intramuscularly in hind leg and oral iron preparation l.Boh ferrous
sulfate @ 4 ml per piglet daily fiir seven days from 24 hours of their
birth were found to be very useful in preventing piglet anaemia.

INTRODUCTION

Swine husbandry is considered to be most economical due to high feed conversion ratio
(FCR) of the animals. Pig raising is highly profitable as pigs are famous for their
voracious eating habit and are efficient convert or of the agro waste into highly
nufitious meat with high dressing percentage of 65-70 percent. Pigs have most efficient
feed conversion ratio of 3-3.5: 1 i.e., 3-3.5 kg feed /kg live wt. gain (Chakravarti,
r e98).

Among various diseases of the srvine, one of the most common problem is piglet
anaemia, which is caused by low level of iron in the piglet diet i.e. either sows milk or

creep ration. The manifestation of this condition is lean carcass, loss of appetite, rough
body coat, pale visible mucous membrane of the piglets. This is the most common

finding in almost all rural farms where no additional supplementations is provided to
piglets.

I 
Institute of Agriculture and Animal Science, Rampur



-l Iron supplementation in pre-waning piglets

The present study is undertaken to evaluate the usefulness of iron supplementation in
piglets to prevent piglet aneamia so that the technology could be recommended to pig
raisers of the country.

MATERIALS AND METHODS

The study was conducted at Livestock farm, IAAS, Rampur. Eighteen crossbred piglets
(Yorkshire x Landrace) were selected from sows producing 6-8 piglets from IAAS
livestock farm, Rampur. The experimental animals were divided into three groups G1,
G2 and G3 with 6 piglets of either sex in each group. Piglets were marked with Silver
Nitrate solution on the white belt area of the body. Animals were maintained under
similar feeding and management conditions during the experimental period of 8 weeks.
A11 the piglets were allowed to suckle mother's milk ad libitum regularly from birth and
creep feed were provided from i4 days onward up to weaning age of 56 days. The
piglets of G1 group rvere injected with 2 ml lmferon@ [Raliis], each ml containing Iron
Dextran, providing 50 mg. of elemental iron, I/M in the hind leg on the 4th and 14th rlay.
The piglets of G2 group were fed orally on iron preparation (1.8 %" Ferrous Sulfate
syrup) at the dose rate of 4 ml/piglet daily for 7 days from first 12 hrs. of their life. The
piglets of group G3 were not given any iron supplement and kept as control animals. All
piglets $,ere clinically examined and observed daily for general health conditions such
as change in mucous membrane, appetite, coat color and growth rate throughout the
experimentai period. Body temperature and pulse rate were recorded at weekly interval.
Blood sample w,ere collected directly from heart at birth, on 4th day, on 7th day, and
thereafter at weekly intervals up to 8 weeks of age and were analyzed for hemoglobin
(Hb), packed cell volume (PCV), total erythroclte count (TEC), by standard methods.

RESULTS AND DISCUSSION

The general body health condition such as appetite, defecation and body coat were
observed to be normal rvith pink normal conjunctiva and mucous membrane of piglets
in G1 and G2 groups, rvhich were given iron parentally and oraliy respectively. In
control group2 piglets died showing anorexia, pale conjunctiva, and mucous membrane.

Effect on body temperature and respiration:

No significant differences were observed among the groups from 0 to 56 days of
experimental period in body temperature but significant differences were observed in
respiration rate among groups Gr, Gz and G:. The temperature (0C) and respiration rate
(per minute) of three different groups of piglets is presented in Table l.
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Table I Mean Values of 'lemperature (0C1 and Respiration (per minute) in three
groups of piglet during the experimental period.

DAYS
Temperahlre ("C) Respiration (per minute)

Gr Gz G: Gr Gz G:

0 39.52 39.41 39.52 45.69 46.02 46.02

4 39.52 39.35 39.54 34.19 34.36 34"69

7 39.48 39.59 39.54 32.86 33.69 34.86

14 39.49 39.48 39.53 34.36 34.36 3 5.03

2t 39.49 39.44 39.53 34.69 3 s.03 39.36

28 39.54 39.49 39.49 34.69 34.69 51.53

35 39.s4 39.46 39.s i 34.69 34.69 5 i.53
42 39.48 39.49 39.46 34.86 34.69 60.1 1

49 39.49 39.54 39.s 1 34.86 3,+.69 56.86

56 39.5 1 39.5 i 39.5 i 34.86 34.86 56.86

Overall
Mean

39.506 39.477 39.514 35.57 5 3 5.708 46.685

Tire respiration rate was found to be significantly higher'oetween 21 to 56 days in G3

groups than in other groups. The respiration rate increasecl in all experimental piglets at

birth but recluced subsequently to normal in Gi and G2 groups. labored breathing
observed in piglets of Gr group might be due to hlpoxia resuiting from low hernogiobin
ievel.

The occurrence of diarrhea might be due io mark-ed iinpairment of gastric secretion of
acid and chloride and changes in gastroiiltestinal flora. rvhich ultimately conh'ibuted to

the increased susceptibiliry to dian"hea. Similar results 1l.'ere also interpreted by Sarnruit

et al. (1999).

These normal symptoms and appearance couid be due to the nr:rmal hernoglobin level
in Gr (10.82 gm. /100 ml) and G2 (10.66 gm.ii00 ml). The Hb deficientpiglets of G3

(?.05 gm./100 ml) showed signs as pailor niucous membrane, anorexia, rough body
coat, unthriftiness, anaernic, yellow color diarrhea an,J iabored breathing on 5th week as

has also been reportedby Sarmah et ct!. (1,999). Anaemia and paleness of ihe mucous

membrane observed on 35'h days migiit ire due to decreased hemogiobin ievel (5.31 gm.

/100 ml) anC ciinical signs appeared r":hen hemoglobin level feil below 50 c/o of normal
value (Bioo d et 0! , 1994).
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Mean Values of Hemoglobin (gm. /100 m1) in three
groups of piglet during the experimental period.

DAYS Gr G2 G3

0 10.19 i0.81 10.84
A+ 1.18 10.86 1,91
1 10.86 10.82 7.74
11l+ 1 1.48 10.83 1.49
21 1 i.88 10.16 6.56
28 11 .71 10.69 5.92
35 10.89 10,52 5.31
42 10.92 10.61 5.73
49 10.98 10.32 6.56
56 10.95 10.3 8 6.52

Overail N{ean 1 0.82 10.66 7.05

The mean values of henloglobi.lat 0 day ranged from 10.79 gm./100 ml to 10.84 gil00
ml in, G1, Gr, and G:_groups. The level of hemoglobin decreased significantly dlring
first.four days in Gl (7.78 gm. /10-0 m1) and G: (7.91 gr /100 m1.) groups, rvhiih migh-t
be due- to rapid destntction of fetal hemoglobin. Hou,ever, tire higtrir level of Ihe
hemoglobin in G2 sroup of pigiets (10.86 gm. /100 ml.) mighi be due to oral
adniinistration of iron preparation within 12 hours after birth as i result of efficient
absorptror of iron through the neonatal intestinal mucosa. During the entire experiment,
theweeklyaveragevalr:esof HbinGl,G2,andG3were 10"82, ib.66and7.05-gm./100
ml. respectively. No significant differences was observed between Gr and Gi but the
control group was significantly 1o',r,er than the other two groups, which might be due to
dietary iron deficiencv.

N{ean vaiue of TEC ltotai--rylhrocytes count (106 /cmm.) were almost similar at 0 day
i.e., 6.69, 6.54 and 6.61(iti' cntm.) in al1 groups but the mean values decreased in G3
as the age progressed. The overall total eryrthrocyte counts during the experimentai
period are as Table 3.

Mean Vaiues of Total Erythrocytes count (106 /cmm.) in three
gloups of piglet during the experimental period.

Table 3

DAYS G1 G2 G,
0 6.69 6.54 6.61
4 5.19 5.89 5.21
7 s.80 5.69 4.76
14 5.91 5.57 4.1,1
21 5.99 5.59 3.93
28 5.89 5.53 3.62
35 s.92 5.53 3.35
1) 5.83 <41 3.47

49 5.69 s.53 3.76
56 5.67 5.52 3.76

Overall Mean 5.86 5.69 4.26

Table 2
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Mean Packed Cell Volume (PCV) on 7 th days in Gr, Gz and G: groups ranged from
34.83, 34.16 and28.56 percent respectively. The overall mean weekly mean values of
PCV in Gr and G2 were significantly higher than control animals. The mean PCV of
piglets in different groups is presented as figure l.

PCV (7o) varlatlon among Groups

Figure l. PCV percent in different groups of piglets

'Ihe significantly higher level of PCV in Gr and G2 groups might be due to rapid

utilization of iron and due to increased level of hemoglobin as well as total erythrocl'te

count in piglets. Swennson (1977) stated that packed cell volume was directly related to

the level of erythrocyte count and Hb content.

The level of Hb, TEC and PCV decreased significantly during the first four days in all

$oups, The reason for fall in Hb levels might be due to rapid destruction of foetal Hb

(Sarmah et al., 1999a,b) and for TEC could be due to reduced release of erythrocytes

count into the circulation. Swennson (1977) stated that PCV was directly related to the

level of erythrocyte count and Hb content. So the fall in PCV could be due to decreased

Hb and erythroclte ievels.

CONCLUSION

Figlet anaemia is more comrncn in p,r'e-weaning piglet due to low level of iron in sow

rnilk and faster growth rate in pigiets. Iron supplementation in piglets has major role in
pig farming because it prevents the piglet anaemia and other secondary problems

c6using severe economic losses. Special attention should be paid by svi'ine producers

for iron supplementation in routine practice to prevent piglet anaemia and other
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Iron supplementation in pre-waning piglets

secondary complication to minimize farm economic loss and ascertain best swine
performance. Administration of Imferon@ @ z ml. on the 4 th and 14 th day
intramuscularly in hind leg or oral preparation of 1.8% Ferrous sulfate @ 4 ml. per
piglet daily for 7 days from 24 hours of their life should be practiced. traaitionat pig
fatmer belonging to lower sfata and villages should be made aware about piglet
anaemia and their successful prevention with iron supplementation.
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PREVALENCE OF BRLTCELLOSIS IN YAKS AND OTHER CATTLE OF
LANGTANG VALLEY

N. A. Lefkowitzr, D. D. Joshi2, D. Herd', B.K.Chhetri', M' Sh-a*ru'

ABSTRACT

Brttcellosis is enclemic in I'{epal and i,t cr disease of significant ecottomic atrd

ptrblic health importance in the dairy productiort systerns oJ'the cc,ttttttn. TJte

epitlerniology tnd prevalence of bntcellosis irt the nutionul ltercl has rtot beetr

ivalttated hr the cotmtr\t attd the go.,'entmenl /rus nol t'et formulated tirc

natktnal strcrtegt, for bruc:ellosis control. In this present study the prevalence

of brtrcellosis in Yak (Naks), Chauries and hilly cattle of Lungtangvalley has

been stt,Ldied. A total of 74 animals (lB in Chandanbari ancl 56 in Kyanjing

gumpa) were sampled, of which 13 were either moderately or strongly

positive for brucellosis, giving aru overall prevalence of 17.6% af tltis clisease

in the tested poPulction.

INTRODUCTION

Agriculture dominates the economy of Nepal, with livestock revenues acconnting for

:OZ of the Agriculture Gross Domestic Product (AGDP). In the mountain communities,

livestock diseases have a large impact due to the healy economic dependence on

farming and the scarcity of veterinary care'

Brucellosis is a disease that affects humans and livestock. In humans. bruceilosis is

termed "undulant fever" due to the recurrent fever and fatigr.ie that [pifl' the disease. In

cows, brucellosis is characterized by late gestation abortion and decreased milk

production. In livestock, there is no economically feasible cure for brucellosis. Due to

ihe contagious nature of the disease, infected animals must be separated from the herd to

prevent endemic spread.

Brucellosis is also known as undulant fer.er in human beings because of the waxing and

waning of the fever. It is also called Malta. or Mediterranean fever. Its insidious onset

and nonspecific clinical features make the disease difficult to recognize for the

physicians. The commonest complications are osteoarticular (20 to 60 percent of cases)

and genito-,,rinary (2 to 20 percent). If untreated, the case fatality rate is up to 2 percent,

u.uully from endocarditis, but specific antimicrobial chemotherapy is available.

' School of Veterinary Medicine, University of California, Davis, USA
2 National Zoonosis and Food Hygiene Research centre, Tahachal, Kathmandu

t2



Brucellosis in yaks and other cattle

'I'here are several Brucella species, rvhich are often associated ,,vith a particular reservoir
species, although the bacterium is not confined to those species. B. abortus is usually
associated with cattle, B. suis r.vith pigs, and B. meliten,sis with goats.

Brucellosis can also be acquired from consurnption of unpasteurized/unboiled niilk.
Brucellosis is caused by bacteria of the genus -Brucella and in animals is characterized
by abortion, retained placenta, and occasionally orchitis and infection of the accessory
reproductive glands in males. The disease is present in many countries in the world. it
primarily affects cattle, buffalo, bison, pigs, sheep, goats, dogs, elk, and sometimes
horses. f'he disease in humans is a serious public health concern.

Raw materials such as milk may transmit the disease to humans. When infected, droplets
of the fluids involved in the birth process splash into the eyes, the mouth, or open cuts,
people assisting those animals may develop bmcellosis. The organism infecting goats
presents the most serious disease in people (Stone and Belton, 2002).

While the prevalence of brucellosis has been studied in many species in Nepal, no
current information regarding the prevalence of antibodies to Brucella abnrtus in naks
(f-emale yaks), chauries (cross breed between yak and local cattle) or cows in the high
mountain valleys like Langtang Valley has been published. The objective of this study
rvas to determine the prevalence of antibodies to B. o-bortus among migratory yaks,
chauries and cows used for milk production in Langtang Valley, Nepal.

N{ATERIALS A}iD METHODS

Yaks and cha,lries in Langtang Valley are migratory. During the summer months, they
are moved to high altitude pastures where they graze freely. The husbandry practices
vary slightly betrveen different regions.

Trvo different regions within the Langtang National Park were tested in this shrdy. The
first was Chandanbari (Gumba), elevation 3500m. In Chandanbari, trvo f-armers
pafiicipated in the study, one r.vith 12 lactating chauries and one with 6 lactating
chauries. The chauries were free roaming and brought in nvice daily for milking.

The second region in this study was Kyanjin Gompa (Jangbu), approximate elevation
5000m. There were over 100 yaks, chauries, and cows at this location. Fiftv-six of'
these animais rvere tested for brucellosis during this study. The animals in this herd
were owned by nine different fanners, thor.rgh they lived and grazed on communal
pasture. Each farmer knew rvhich animals were his. and knew the basic medical and

ownership history of each animal.

A convenience sampling technique was used based on assooiation with the yak cheese

factories as well as accessibility of the herds by foot during the summer monsoon
season.

13



Lefkowitz,. Joshi,,Herd, Chhetri & Sharma

A sterile milk-collecting vial was given to the farmer and a milk sample was collected.
Care was-taken not to touch the vial to the teat of the animal. An equal aliquot of milk
was taken from each quarter, and the milk was thoroughly mixed. This process was
repeated for the majority of lactating animals within the herd. The milk was stored at 5
to 20 degrees centigrade for 24 to 48 hours, depending on the availability of
refrigeration. After 24 to 48 hours, the milk was brought to room temperature and the
Milk Ring Test was performed.

For each yak, chauri or cow sampled, her name, owner's name, approximate age,

medical history, date of last parturition, and past ineidence of abortion were recorded. A
negative vaccination history was confirmed for all of the animals tested.

Milk Ring Test Procedure

The Milk Ring Test (MRT) was used to detect antibodies to Brucella abortus. This is an

accepted standard for brucellosis testing of cattle in the United States. The MRT
reagents were obtained from the National Veterinary Services Laboratory, USDA,
Ames,,Iowa.

Thirty ul of qrtigen was added to each 13 x 100 mm glass test tube. Milk samples were
inverted and mixed, and 1 ml of milk was added to each of the test tubes. Due to the
high fat content of yak milk (6,5%), no additional cream was added. The samples were
again thoroughly mixed, and then incubated at 37 degrees Celsius for I hour. The
incubation procedure was dependent on availability of elechicity. Samples collected in
Chandanbari were incubated using a Styrofoam vaccine box and a low voltage light
source. Temperature within the incubator was monitored closely using an atmospheric
thermometer and the box was vented appropriately to keep the temperafrne at 37

degrees. In Kyanjin Gompa, samples were incubated in a small Styrofoam and
aluminum incubator, using lantern candles as a heat source. The incubator was heated to
37 degrees, at which time the samples were-placed inside the incubator. The box was
vented as necessary to hold the temperature of incubation between 35 and 40 degrees

Celsius. Following incubation, Milk Ring Test results were read and recorded. All
questionable milk samples were retested using the Milk Ring Test. Positive and

negative controls were run with each batch that was incubated to assure that all reagents
and equipment were working properly.

The Milk Ring Test results were classified as negative, weak positive, moderate positive,
or strong positive. In calculating prevalence, only those tests reading as moderate or
strong positive were counted. Animals testing weakly positive for antibodies to -8.

abortus were not included in calculations of prevalence.

14
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RESULTS

Alll4 animals (18 from Chandanbari and 56 from Kyanjin Gompa) tested for antibodies
to B. abortus in this sfudy, no animal had been vaccinated for brucellosis. Of the 18
chauries in Chandanbari, the prevalence of antibodies to B. abortus was l7%o (Table 1).
Two of the chauries had a prior history of abortion, one of which had aborted during past
three successive years, and tested strongly positive for antibodies to.B. abortus. The
other chauri with a positive aborlion history tested negative for antibodies to B. abortus"
of the 56 naks, chauries and cows tested in Kyanjin Gompa, the prevalence of
antibodies to B. abortu,r was 18% (Table 2). None of the animals within this herd had a
positive history of abortion.

Table 1 Prevalence of Brucellosis in Chandanbari

Animal Number
Category

Negative Weak Moderate Strong Prevalence*
Positive Positive Positive

Chauries 18 i322 1 r7%
(100%) (12.s%) (11%) (11%) (s.s%)

* Only animals testing moderateiy or strongiy positive are included in prevalence

Table 2 Prevalence of Brucellosis in Kyanjin Gompa

Animal Number Negative Weak Moderate Strong Prevalence*
category Positive Positive Positive
Chauries 48 34 6 5 3 t7%

(86%) (71%) (12.s%) (10%i)
Naks5302

(e%) (60%) (0%) (40%) (0%)

(6%)
0 40%

Cows 3

(s%)
30

(100%) (0%)
000%

(0%) (0%)
Total 564067318%

(100%) (11%) (r1%) (r3%) (s%)
. Only animals testing ruoderately or strongly positive are included in prevalence

In total, 74 animals r'vere sampled, of which 13 tested either moderately or strongly
positive, giving an overall prevalence of 17.60/o.

DISCUSSION

Within Nepal, brucellosis testing has been conducted on many different species by
several researchers. The prevalence of brucellosis varies significantly between different
reports, leaving questions as to the true prevalence of the disease,
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While many researchers have tested for brucellosis in yaks, cows and buffalo and found

either no or low disease prevalence (Punel et al, 1999, Xue and Wang, 1998), a

moderate to high prevalence was found in this study. Similarly, other studies conducted

in specific regions of both Nepal and China show equal or greater disease prevalence

(Joshi, 1999,2000; Xue and Wang, 1998). A study done among yaks on the Baieaopo

pasture in China revealed a much higher prevalence of 47 .19% (Xue and Wang, 1998),

thus demonstrating the range of reported statistics in different locations atnong yak

herds.

It appears that endemic pockets of brucellosis are located throughout Nepal, possibly

expiaining the range in disease prevalence reporled by different studies. This theory can

be accounted for by loca1 husbandry practices that encourage endemic spread of
brucellosis. The national Flindu religion of Nepal prohibits slaughter of yaks, chattries

and cows. The migratory and free-roaming nalure of the herds makes it unpractical to

separate infected animals from non-infected animals, thus necessitating intermixing
betr,veen non-infected and infected individuals. This problem is exaggeraterl by the fact

that bulls are co-housed with corvs. increasing the chance of sexual transmission of the

disease. Furlhermore, in Chandanbari it is customary to put salt on recent1l,, aboned

fetuses as ameans of encouraging the lactating females u,ithin ihe herd to iicr the fetus.

It is believed that this practice wili increase milk production. .rr.s Bruceiia c-,rganisms are

spread from aborted fetus or placenta to non-infected indiriduais that come in contact

with it, this practice likely plays a key role in endemic disease spread'

Because herds of migratory yaks and chauries are grazed separately, there is little or no

inter-herd contact. Thus, disease is not easily spread from one endemic pocket to
another. Therefore it is possible that the overall prevalence of Bmceilosis within a large

geographical location might be 1ow, but specific herds r,vithin that region might have a

high prevalence of disease.

'Ihe occurence of abortion among the aniinais studreC irt the Langtang Valley is lower

than expected given the pre.ralence of br".rce11osis. There ,,vas only one association

befween a brucellosis positive chauri and an abofiion incident. Further research is

needed on the symptoms of brucellosrs in chauries, as this observation is inconsistent

with the usual pathoiogy associated rvith brucellosis in cattle'

This preliniinary sftrdy provides a fcur:dation for further research. The study design rvas

limited by monetary and time ccnsh-aints. It could be enlianced by a larger sample size

of multiple herds distribr:ted over a larger geographic locatiou, use of a random

sampling technique, and incorporation of both the Miik Ring Test as well as serology for

antibody detection.

t6



Brucellosis in yaks and other cattle

REFERENCES

Joshi, D.D. (2000). Epiclemiologicul Sun,eillance of Hurnan ancl Animal Brucellosis in
h'Iilk Collection Areu of Dairlt Development Corporatioru Nepal. National
Zoonoses and Food Flygiene Research Center, Tahachal, Kathmandu: 2000.

Joshi, D.D. (1999). Epitleruiological aspect of Bruc:ellosis in Nepal. Tahachal,
Kathmandu: National Zoonoses and Food Flygiene Research Center.

Punel D, Benien L, Sollod A. (1999). Brucellosis and Tuberculosis Fielcl tests in lulyagcli
and Lower Mustang, Zoonoses and Food Hygiene News, 1999; 5(4):2-3.

Xue, M., Q. Fu and L. Wang. (1998). Study on the Characteristics of Brucellosis on the
Baieaopo Pasture. Churug-Hua Liu Hsing Pirug Hsueh Tsa Chih Chinese Journal
of Epidemiologt,, 799t; 19(2): 78-80.

Stone, Mattheu' and Belton Derek (2002). Brucellosis in Humans in New Zealand.
Promed. Apri12002.

17



i

Nepalese Vet. J. 27: 18-23
Nepol Veterinory Associotion

Research article

H}'PERIMMUNE SERA PRODUCTION IN DOMESTIC AND LABORATORY
ANIMALS AGAINST TOXOIDS OF C. PERFRINGEII,S

M.S. Rahman and M.M. Rahmanr

ABSTRACT

Hyperimmutte sera against Clostriclum perfringens beta & epsilon toxoicls wus

produced in animals and the level of antibody productiort wqs evalttated in these

animals. Highest antibody litre of'1ogr0x2.1010.03 was recordecl in slteep on 21"

rlay post irtoculation oJ'toxoid, **hile antibody titre of logt0x0.60+0.05 was recordecl

in guineapig on the above date. Significant rise of antibody titre was observed front
14'h tlay to 2l't day post inoculation of toxoid. Antibody production did not vary
significantly clue to interaction betvveen day of inoculation and toxoid. Higher level

of imntunity was produced in dontestic animals than that of laboratory animals.

INTRODUCTION

Enterotoxaemia is an acute toxaemia with intestinal infection by Clostridiunt perfi'irtgerts

(Hornitzky et al, 1989). C. perfringens is considered to be the most u'idely occurring

pathogenic bacterium and has been isolated from enterotoxaemia in cattle of Bangladesh

(Rahman et al, 1.997). The organism is capable of liberating different toxi.ns (McClane,

1992) of which beta and epsilon are the most lethal (El-Idressi and Ward, 1992).

Hyperimmune sera is the only method of treatrnent of enterotoxaemia caused by

Clostriclium perfringens (Radositits et al, 1994) which is not available locally and need

to be imporled from foreign countries costing considerable foreign currency. Therefore,

an attempt has been made to prepare the hyperimmune sera in animals using C/oslridiunt

perfringens beta and epsilon toxoids under local conditions of Bangladesh.

MATERIALS AND METHODS

The international reference preparations of Clostridium perfringens beta and epsilon
toxoids obtained from Intemational Laboratory for Bioiogical Standards, Ministry of
Agricuiture, Fisheries and Food, Central Veterinary T,aboratory, New Haw, Weybridge,
Srirrey, England were reconstituted in 1.0 ml of distilled rvater. The entire contents of
ampoule w-ere completely resuspended in 18.0 ml of physiological saline-containing
0.01% concentration of ihiomerialate and 5.0 ml of sterile aluminium hydroxide gel

(2%). These were thoroughly mixed and the reconstituted reference toxoid was

traniferred to 23.0 ml oi diluted aluminium hydroxide, making a total volume of 25.0
m|. The trace of toxoid remaining in the ampoule was washed by transferring volume of
the mixture to and from the ampoule several times using a Pasture pipette and mixing

I Department cf Medicine, Faculty of Veterinary Science,

Bangladesh Agricultural University, Bangladesh.
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thoroughly after each transfer. The toxoid was allowed to absorb at room temperature
for three days, shaking at intervals to ensure a homogenous suspension. The reference
toxoid was further diluted in five-fold steps i.e. 115, ll25,lll25 ii a diluent consisting of
i parl of aluminium hydroxide gel (2%) and 4 parts of physiological saline. This diluent
was used as a constant proportion of adjuvant. The reconstituted toxoid was tested for
safety and stellity-as_per the procedure of Annon (1992). Apparently healthy (disease
free) 5-6 month old 12 sheep, 12 goatand3-4 months old l2-rabbits ind 12 [uineapigs
rvere used in this experiment. The animals (sheep, goats, rabbits, guineapigs) were
allocated in 4 equal groups. An 2.5 ml of toxoid was inoculated subcutaneouily in each
of sheep and goat and 2.0 ml each to each rabbit and guineapig subcutaneouily. Beta
toxoid was inculated,in one group of sheep, goats, rabbits and guineapigs and 

-epsilon

toxoid was inoculated to second group of sheep, goats, rabbits and guineapig. Both beta
and epsilon (1:1) toxoids combinely were inoculated to third group of-s[eep, goats,
rabbits. and guineapigs. Fourth $oup of sheep, goats, rabbits and guineapigs-were
maintained as control. Animals were maintained in separate cages in a well-ventilated
room and given sufficient balanced feed and fresh drinking water. Blood samples were
collected ol da1,0, 14th and 21st^day of toxoid inoculatio"n. The serum collected from
blood samples rvere stored at -25'' C. The antibody titres of sera samples were tested in
mice by toxin antitoxin neutralization test as described by Rahman et it. 6ooa1.

Statistical analysis of variance was computed according to Gupta (1983) to determine
the difference among the intervals of days, toxoid and groups.

RESULTS

The antibody titre of hyperimmune sera in different animals produced by Clostridium
perJringens beta and epsilon toxoids are shown in Table 1.

Table 1 Antibody titre of Hyperimmune sera in different animals produced by
Clostridium perfringens beta and epsilon toxoids (n:3)

Animal
Species

Day of
observations

Toxoids inoculated
Antibody titre in loGlo

Mean +SE

Sheep

14'" day Beta
Epsilon
Beta + Epsilon

1.80

1.80
1.50

0.12
0.12
0.12

21"'day Beta
Epsilon
Beta * Epsilori

2.10
2.t0
1.80

0.03
0.03
0.03

Goat

14'n day Beta
Epsilon
Beta + Epsilon

1.50
1.50
1.20

0.06
0.06
0.06

21"'day Beta
Epsilon
Beta + Epsilon

1.80
1.80
1:50

0.06
0.06
0.06
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Animal
Species

Day of
observations

Toxoids inoculated
Antibody titre in toGlo

Mean +SE

Rabbit

14'' day Beta
Epsilon
Beta * Epsilon

1.20
t.20
0.90

0.06
0.06
0.06

21" day Beta
Epsilon
Beta + Epsilon

1 .80
i.80
1.50

0.06
0.06
0.06

Guineapig

14'n day Beta
Epsilon
Beta * Epsilon

0.90
0.90
0.60

0.05
0.05
0.05

2i't day Beta
Epsilon
Beta * Epsilon

t.20
r.20
0.90

0.06
0.06
0.06

N: No of animals in each toxoid inoculated group, SE: Standard enor,

Sigrrificant at loh level

Statistically significant (P<0.01) rise in antibody production u'as tecorded benveen 14th

day and 21't day of inoculation. It rvas evident that the antibody titre of beta and epsilon

toxoid were statistically similar independently but their mixture reduced the titre
significantly. The antibody production did not vary significantlt due to interaction

between day of inoculation and toxoid used. Detectable antibody tihe was not observed

in preimmunising sera collected on day 0 and in control animals.

DISCUSSION

Bacterin has been used for longer period of time to prevent clostridial diseases in

animals with minimum satisfactory result. Oxer (i971) reported ihat toxoids prepared

from tlre potent Clostridium per"fringens toxins induced better protection against

clostridial diseases than bacterin. The results of the present study revealed that single

dose with beta and epsilon toxoids induced satisfactory e<0.01) level of immune

responses on 14th day and Zl't day of inoculation although leve1 of antibody was not

satisfactory when both beta and epsilon toxoids were inoculated combinely. 'Ihis might

be due to antigenic competition of lwo toxoids used in combination. Clostridium

perfringens induce better immunity in domestic animals than that of laboratory animals.

Cameron (1980) an Dholakia et al. (1980) immunized sheep with Clostridiunt
perfringens toxoid with satisfactory results. Tripathi et al. (1992) used neutralization test

lor antibody titre in animals. The immune response against Clostridium perfringens is a

controversial subject and different workers have different claim (Ryskulov, 19983;

Udovic et al, 1983; Nilo and Cho, 1985), besides the fact that inactivated cultu.res and

toxoids posses weak immunogenic properties (Ispolatovskaya, 1971). Ripley (1983)
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used neutralization test in guineapig for antibody titre against Clostridium perfringens
beta toxoid. Komkova Q9a{; Larina and Ispolatovskaya (1966); Vartholomew and
Stringer (1983) successfully immunized rabbits and guinepigs. Verma (1986) injected
subcutaneously aluminium hydroxide gel adsorbed toxoid of Clostridiunt perfringens
type A and observed stronger immunity for longer duration. Corea and Taylor (1989)
used C/oslridittm perfringens enterotoxin subcutaneously to rabbits for the production of
hyperimmune sera. They successfully detected hlperimmune sera on 21" day of
inoculation. The results of the present study are in aggrement with these authors. Verma
(1987) observed immune serum on 4'h week of inoculation in rabbit with Clostriclium
perJringens fype A.I. Pal et al, (1990) used toxoid of Clostridium perfringens and the
antibody titre of beta and epsilon toxoids were 5 and 3.3 IUiml respectively on day 20.
Hepple et al., (1960) observed immune response in sheep at 4th week of vaccination. The
difference in the results of the present study might be due to different factors like
composition, pH of the medium, time of incubation, pathogenicity of the organism,
intervals of the immunizing doses. (William and Chase, 1967; Macario and Macario,
1975; Gonzelez, 1984). Further rvork on the protective levels of antibody with virulent
challenges of Clostridiwn perfringers needs to be canied out to investigate on these
various aspects of hyperimmune sera production against Clostridium perfringens
toxoids.
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ECONOMIC IMPACT OF CLINICAL MASTITIS IN BUFFALOES DURING
LACTAT'ION

I.P. Dhakal and B. B. Thapal

ABSTRACT

T'his study was condttctecl during 1998-99 to evaluote the e;fficacy' of systemic

vs. intramamntary) therapy agcrinsl clhical mastitis and to anall'se the

expenditttre on treatment, cost Jbr extra iabor and determination of ruilk
losses due to Mastitis. In this sturiy, 46?6 of the bufialoes were found to be

affected with cliruical mastitis with higher prevalence in first two months af
lactations. Highest proportions of anintal v,ere afibcted with ColiJbrnt
mastitis (65%0) followed by \Staphylococcdl atftl Sireptococcal mastitis
(26%"). Systemic therapy was found better irt cornzcLrisort io inlramamarl./
therapy. In' present study, highesi proportiort of losses resulted fronr
decreased milk procluction (Rs. 4287 or USD 63) per btffilo per lactcttiort.

Milk loss was fbund to be about I lo.,'u of the total lactation yield, lvearlr- 689a

of the losses resultedfrom drop in nilk prochrction. Expenditure on medicine
(tccouilts fbr 1.4% oJ'the total cctst and nearly 6.5?to of the total cost is
neederl for the Veterinctrians fee. Salarie,s for ti:e extra l.ahor accotufied fcr
12% of the total treutmeru! ancl n'L.orugetneltt cost. About I 3% of the anirnals
suffering from clin.ical ruastitis v,ere culied- due to fttilure cy" trecrtmeit.

INTRODI-ICTIOF{

Ii4astitis is considered as the most serious disease of buffaloes in Nepal. Mastitis in
buffaloes causes -qeveie ec{inomic losses resiilting from deereased milk produciion and

increased nlanagement coEt:i.

&{astitis causes significant losses in miik proCuction and changes the chemical

composition, physical properties and micro'oiological quaiity of the milk. National
Nlastitis councii (NIVIC) estimated the losses from reduced rnilk production alone

arnount to over 1 billion dollars in the United States annually with the total losses

arnount to almosi 2 billion dollars. Ttr* sost to the average dairy farmer is approximately

180 dollars per co.,i/ per year. Recent research has revealed that mastitis accounted for
?696 of the total cosi of all dair-v catilr diseases. Losses from mastitis were trvice as high

a,:; icsses from infertilily and reDrtr'irri-..ive diseases. Niv{C has also confirmed that 70 to

80% of al1 losses are associatfid \,,,.i'ir liub-ciinicai mastitis rvhile only 2A fi 30"/o are due

to clinical mastiiis (Pliilpct a*il l\l::kerson, 1991)^ Ir4ost estirnates in bovine shorvs that

I 
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Clinical mastitis in buffaloes

on an average an affected quarter suffers 3076 reduction in productivity and an affected
cow is estimated to lose l5ah of its production. Quarters found to be inf-ected in the late
lactation causes t 10% depression of milk yield after calving (Blood ancl Henderson,
1 e8e).

In Nepal, Dhakal and Kharel, (i988) recorded that mastitis was one of the most
important bacterial diseases recorded at Chitwan. Iha, et al., (1993) reported that 53o/o of
buffaloes were affected with clinical mastitis in eastern Nepal. Dhakal, (1996) reported
that 610A buffaloes and 42Yo quarters were affected with clinical mastitis in Chitwan
valley of Nepai" However, despite being an imporlant disease problem, the economic
analysis of the both sub-clinical and clinical mastitis has not been carried out so far in
the country. Hence, the present sfudy was undertaken to evaluate the losses caused try
this disease in the lactating buffaloes in Chitwan valleys of Nepa1.

NI{TERIALS AND N{ETHODS

Stud1. population

Hundred buffaloes kept at different villages of Chitu,an district were identified for this
study. History and relevant information such as age, lactation number, date of calving
and date of collection of samples was recorded. The animals brought at Veterinary
Teaching Hospital of Institute of Animai Science (IAAS), Rampur and I)istrict
Veterinary Hospital, Chitwan and their sub-centers were the site for getting the samples
for the study.

In addition, a questionnaire rvas developed for getting the information on mastitis
regardlng losses in milk production, rate of premature culling, cost of medicine and
veterinan' sen'ice for treatment. amount and cost of discarded milk, loss in ghee and
butter productior-i. cltre rate of the animals following treatment and various other control
measures adopted by the farmers.

Mastitis diagnostic tests

Mastitis rvas dia-qnosed iising California mastitis test using the procedure adcpted by
Fandit and Mehta (1969). The reagent was prepared iocally. The reaction was classified
as negative, trace 1 ,2 and 3 as sh"ong positive.

Bacteriolo gical examinations

Aseptically collected milk samples were streaked in blood agar plates and fuIac Cqnkey
agar plates. The resulting grorvth fi'om the respective plates of the media was purified
and identified on the basis of Gram's reaction, morphology and colony characteristics
and some biocher.nical tests.
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Clinical examinations:

The animals were examined clinically for the presence of clinical mastitis. Appearance

of milk (colour and consistency) and absence or presence of other local sign of
inflammation were examined as the signs of clinical mastitis.

Treatment of clinical mastitis

Buffaloes with positive samples were treated with the following drugs on the basis of the

results obtained from the in vitro drug sensitivity test.

a. Tilox (Ampicillin 75 mg and Cloxacillin 200mg) -1 tube intramammary daily for 5

days

b. Gentim injection (Gentamicin sulphate 800 mg)-800 mg I/M bid in the first day

followed by 800 mg I/M daily for next 4 days

The animals treated with above preparations were reexamined clinically and

bacteriologically after 21 days of the last treatment day. The quarter was considered

cured if it yielded no pathogens. A non-cure quarter was recorded if post treated rnilk
samples yielded the infective organisms.

Economic analysis of mastitis

The data obtained from the questionnaire were processed to evaiuate the economic

impact of mastitis. Age, breed, lactation number. past history of mastitis, stage of
lactation for mastitis, milk colour, milk yieldlday before and yield/day alter the cure of
mastitis, amount of miik loss per lactation, etc. rvere recorded on the basis of the farmer

interview. After getting the information or records from individual animals affected with

mastitis the amount of milk losses per buffalo rvas calculated. The cost of the milk losses

was detemrined. Veterinary services (fees) and trealment cost was noted. The

requirement of extra labor because of mastitis r,vas identitied and their cost was

recorded. Premature culling of the animals due to mastitis rvas also determined in this

study. Among of ghee,fuutter production in mastitis buffaloes u,as identified in some of
the cases.

RESULTS

Prevalence of clinical mastitis in buffaloes is presented in Table 1. In this study, 460/o of
the animals and 61ok of the quarlers were found to be affected with clinical mastitis.

Table 1 Prevalence of clinical n:astitis in buffalo.

Parameters Numbers tested Numbers positive Percentage

Mastitis buffaloes i00 46 46.00

Mastitis quarter t96 120 6t.22
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The survey showed that the prevalence of clinical mastitis was highest during the first
lactation, rvhich gradually decreases in the subsequent lactations (Table zy.

Table 2 Prevalence of clinical mastitis at different lactation

Lactation number Positive number Percentage
First 47 47
Second 21 21
Third 8 8
Fourth 8 B

Fifth and above 16 l6
100 100

It r'vas aiso noticed that 57oA of the buffaloes were affected with clinical mastitis during
first hvo months of lactation, u,hiie between 2 to 4 months, the prevalence decreased to
21% (Table 3).

Table 3 Prevalence of clinical mastitis at different stage of lactation.

Months after calving Animals affected Percentage
Upto2 months 51 51
2 to 4 months 2t 21
4 to 6 months 9 9
above 6 months 13 13

100 100

S.N Mastitis Buff.
No.

Cure rate by
svstemic therapv

Cure rate by
intramammary therapy

No. o//o No. o//o
1 Coiifomr 30 22 I ).)J 8 26.66
2. Staplrylocaccal &

Streptococcai
12 8 66.66 4 3-1.3 3

In this study, maximum number of buffaloes rvere affected with coliform mastitis (65%)
follorved by Staphylococcal and Streptococcal mastitis.

Theraputic responses in clinical mastitis

Theuraputic responses against clinical mastitis was evaluated by usilg systemic or
intramammary infusions. Systemic verses local therapy against mastitis pathogens is
presented in Table 4. Maximum number of Coliform mastitis ,ur", *"r" cuied by
systemic administration of the drugs (73.33%) in comparison to intramammary therapy
(26.66%). Similarly, 66.66% of the Staphylococcal and Streptococcal masiitis were
cirred by parental therapy. However, 33.33% of the cases were cured by intramammary
therapy.

Table 4 Systemic therapy vs intramammary therapy against mastitis pathogens
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Economic effects of mastitis:

The amount of milk loss due to mastitis was calculated on the basis of the data obtained

from the farmers. The loss in miik production in different lactation is presented in Table

5. Maximum amount of the milk was lost in the fifth lactation (24.54%) buffaloes

followed by second lactation (13.32%) and first lactation (8.68%).

Table 5 Milk.production losses in mastitis buffaloes in different lactations.

Lactation number Average milk loss
(in litres)

Percentage milk loss per
Iactation

First 167.54 8.68

Second 256.90 t3.32

Third 26.00 1.34

Fourth 82.00 4.25

Fifth 431.75 24.54

Analysis of expenditure on the treatment and management of clinical mastitis is

presented in Table 6. Average cost of medicine for the treatment of clinical mastitis in a

tuffalo was estimated to be Rs. 872l- (USD 13) and veterinarian fee per cases rvas Rs.

420l- (USD 6). Similarly extra cost for the labor due to mastitis problem u'as found Rs.

7s0l- (usD 11).

Table 6 Analysis of expenditrre on the treatnment and management of clinical mastitis.

1 Cost of Medicine/animal Rs. 872.91 USD. 13

2. Veterinarian fee/animal Rs.420.58 USD.6

J. Salary for the extra labor at the time of mastitis Rs. 750.00 USD. 11

Similarly, loss in milk yield due to clinical mastitis has been found to be about 211.35

litres pei lactation per buffalo, which is equivalent to Rs 42.811- (Us 63). In addition, it

*u. uluo recorded that nearly 29ok of the fat was redriced due to clinical mastitis in

buffaloes. The losses in milk production due to mastitis has been presented as Table 8.

Table 8 Effect of clinical mastitis on milk production.

1 Average milk yield of normal Murrah buffaloes 1928
iitre/lactation*

2. Average reduction of milk yield per duy dqryg ttqat-g$ 0.79 litre

3. Total milk losses per buffalo 214.35 litre

4. Economic loss due to milk reductiorl buffalo/lactation 4287 ruSD. 63)

5. Premature culling rate t3.04%

6. Reduction of the fat due to clinical mastitis 29.16%
*source: Kolachhapati et al. 1990
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Abor-rt 13.04% of the total animals suffered from clinical rnastitis have been culled due
to the failure of treatment. Mastitis may result in culling due to repeated cases, peracute
cases and lorver production.

Effect of clinical mastitis upon fat percent of milk

Percentage fat reduction has been noticed in 29.160/o of the clinical cases in buffaloes
and tlre overall fat is reduced by an average of 42.12o/o. According to the result of most
investigators, the fat content decreased by less than 10o/o in the cows. The fat
composition however, changes considerably lowering the quality of milk products. The
total amount of fatfy- acids remains unchanged but the quantity of free fatty acids
increases. The quantity of unsaturated long chain faffy acid is however higher in mastitis
milk than in normalmilk.

DISCUSSION{

This study is only focused on the evaluation of the drugs by systemic vs. intramammary
therapy and some economic analysis of the milk production losses due to clinical
rnastitis.

lrr this study, 46o/c' of the buffaloes and 61% of the quarters were affected with clinicai
rnastitis in Chitrvan valiey of Nepal. Lower infection rate were recorded at western
Nepal by "loshi and Shrestira, (1995). Prevalence of clinical mastitis was highest at first
lactation buffaloes and mosl comlnon in the first two months of lactation. Similar reports
u,ere made by Joshi and Shrestha, (1995)"

There is no standard treatment for mastitis, each infection requires a specific treatment.
Tire advantage of systemic treahlent is effcient distribution of the drugs in the infected
udder. ln acute mastitis, absorption of intramammary dmgs is ineffective as a result of
swelling and secretions blocking the milk duct. Inkamammary treatment can also disturb
pha.gocytosis in the udder. In the present study, systemic therapy was found better far
tile treatment of Coiiforn.,, Stuphylocotcal and Streptocctccal mastitis in comparison to
local inkamammary therapy. The disadvantage of local application of antibiotic is the
slorv and uneven distribution of certain drugs in the ini-ected udder.

Intramarnmary treatmeut is most comillon method of treating bovine mastitis, however
such therapy usually results in ciinical cure but bacteriologicai cure rate is low (Plommet
and Lelauedec, 1975). In acute mastitis, there is a failure of intramammary antibiotic
therapy due to poor or uneven distribution of the drugs thoughout the swollen udder
parenchyma and blcckage cf rnilk duct system by inflammatr:ry products. In
Staphylococcai mastitis, Staphylococci are invading the tissues so lhe intramammary
therapf is unable 11i gain access to organisms. For systemic mastitis therapy, effective
passage of the drugs from biood into and near the foci of infection must be achieved.
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Passage of the drugs across the blood to milk barier takes place by passive diffusion
(Miller et al. 1967).

Mastitis in buffalo causes severe economic losses mainly from decreased milk
production but also from increasing management costs. In this study, largest proporlion

of losses i.e. Rs. 4,2811- (USD 63) perbuffalo per lactation results from decreased milk
production. The milk loss was found ll.ll% of the average total lactation yield in a

period of 210 days. Nearly 68% of the total losses resuits from drop in milkprodr.rction.

Most of the milk losses occur due to reduction in secretion of milk and parl of milk

losses occurred due to withdrar.val of milk during mastitis. However most of the fanr-rers

are not aware of the withdrawal of the milk during and after treatments of mastitis.

There is no system of evaluating milk quality, drug residues and withdrawal period of
the milk after local or parental therapy. Singh and N1yliys (1995) reported lower

reduction milk yield (50%) and economic loss due to clinical mastitis results, Rs. 2345l-

I,C. (USD 56)/buffalo/lactation. However, in cows in abroad, milk yield losses accounts

approximately 70 to 85% of the total loss in most of the studies (Lighner et ol., L988).

The expenditure on medicine accounts for about 34.23% of the total treatment and

managernent cost. Nearly 14.26% of the total cost was needed for the veterinarian's fee.

Similarly, Sharma et al. (1987) in India reported that 35.34% of the total cost u'as

involved in medicine for the mastitis in diary cattle. Holvever, Nlorin et.ctl. (1993) in

USA indicated that mastitis treatment cost and veterinarian's fees accounted 2 to 12oh.

Salaries for extra labor for the time of mastitis accounts for 49.19% of the total treatment

and management expenditure. Hrgirer percentage (.62.48%) of the cost lbr labor was

reporled by Sharma et al. (1987) in dairy cattle in India.
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HEMORRHAGIC SEPTICEMIA IN BOVINES: STUDIES ON EPIDEMIOLOGY &
CONTROL STRATEGIES IN THE WESTERN HILLS OF NEPAL

B.R. Joshil and H.D. Joshi2

ABSTRACT

Haernor.rhagic Septic:entia (HS) hns been regarded as aile of the intporlattt

clisea,ses oJ'botines in Nepal cousing conside.rable ecortontic loss.

Otrtbreak oJ'this tlisease has been recorded in all seasrtns in the westertt

hills qf Nepal with relatively higher Ji'equeficies dtrring the sumnter season.

fuIortality in the affected cases wos recorcled to be abotil 20 percent.

Pasturella nutltocicla of serotype B;2 v'os isoloted .from all investigatecl

outbreaks. The protective imrnmtity of local!1t proclLtc:ed alum precipituterl

vaccine was found to be.for three ntonths, t!rus grazing animdls will neetl tc

be vctcciilated at tlree ruonthly ittei-vels. The strategic perictcl -f ttr

vuccincttiott would be il the begirutirig of the sLittliner a.ncl otitnilrt seasotts

anrl oil afljt:ant yctccine v,oukl be better thatr altnt precipitatecl vtcr;ine.for

preventive vaccirrtttir;n cluc to its lcttrger itutttuiitt:.

INTRODUCTION

Haemorrhagic Septicemia (HS) is an acute, highly fatal disease of cattle and buffaloes

caused by Pasteurella multocida (De A1wis, 1984). In Nepal, HS has been reported

from all parts of the country throughout the year. A consewative estimate shows that

HS causes an annual loss of Rs. 40.8 million to Nepalese livestock industry (Lohani

and Rasali, 9311995). Economically, HS is regarded as one of the important diseases of
farm livestock and is a serious cause of concern for farmers as the infected animals

generally succumb to death. In Nepal, outbreak reporting are based on clinical

symptoms resembling of HS. shown by animals and not followed with confirmatory

diagnosis of the disease but with ring vaccination of the animals around the outbreak

ur"i. Pr"ru*ptive rliagnosis of HS is often made on the presence of clinical signs of
throat and neck swelling and high temperature. Similarly, isolation of P. multocida

from animals with typical clinical signs of HS has not been attempted or been

suecessful in the past, hence some wc;rkers have doubted the presence of this disease in

the hill regions of the country. As ihe disease has been suspected only on clinical

symptoms without isolating the causative organism, it was necessary to identifli the

disease properly and characterize the causative agents for this disease. Moreover, it was

I Senior Scientist, Agricultural Research Station Lumle,
2 Laboratory tnvestigation Officer, Agricultural Research Station Lumle
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also imporlant to study and understand the epidemiology of this disease in the hill
environment so that preventive strategy for its control could be developed and
impiemented. Hence, this study rvas conducted to understand the clinical significance
and epidemiology of HS in the hill districts of western development region of the
country betwe en the year 1998 to 2001 .

MATEzuALS AND METHODS

'fhis study was conducted under following three components.

1. Outbreak investigation of HS in the i t hiil districts of u,estern der,'elopment
rerion.

2. isolation and scrolyping of the isolated organisms involved in the or-rtbreaks.
3. Evaluation of the responses of buffalo calves vaccinated rvith alum precipitated

t,accine.

This vaccine is produced rvithin the country and used extensivelv fbr the prevention of
HS,

Outbreak Investigation

The nurnber of HS outbreaks reported in 1 i hili districts of westem deveiopment region
were analysed for three y''ears to understand the pattem of disease in thBse districts. The
outbreak records rvere coilated from the disease epidemiology record of the districts.
Some of the outbreaks in the nealb,v villages were investigated in detail by visiting the
outbreak area, collecting the pathological samples from the sick or dead animals and
collecting detailed infomation on disease outbreak pattem and its dishibuation pattern
using sun ey questionnaire,

Isolation, identification and characterisation of causative organism

Sample collection

A total of 7 reporled HS outbreaks were investigated and samples (long bones of deacl
animals and blood and nasal swabs from sick animals) were collected from 19 buffaloes
and two cou's. Samples were fransported to Veterinary Investigation laboratory of ARS.
Lumle under cool condition. Samples collected from different areas \4/ere as follorvs
(Table 1).

I
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Table 1 Samples collected from animals in different areas

Districts Village Animals species Type of sample
Cows Buffaloes

Kashi Kaski Kot 1 Nasal swab, long bone

Lumle 2 Long bone

Bhichok 7 4 Nasal swabs, 3 long bones

Pumdi Bhumdi 2 Blood. long bone

Dhampus 1 Long bone

Dansing 1 2 Long bone 4 blood

Parbat Deopur t 4 Blood, long bone

Total 2 1A

Isolation and identijication of P. multocida

Aseptically collected bone marow and biood samples were plated on blood agar plates

and incubated at 3J" C for 24 hrs. Blood smears rvere stained by Giemsa stain and

examined for bipolar microorganisms. After 24 hrs of incubation, the blood agar plates

were examined for typical P. multacidc colonies. The confirmation of P. ruttltocida tvas

done by biochemical tests using API kits.

Capsular typin7 of P. multocidu

Indirect haemagglutination (IHA) test procedure described by Carter (1955) rvith some

modifications described by Wijewardana {1992) -'r,as followed for capsular typing of
the isolated P. multocida. H.vperimmune rabbit antiserurn used in the test were obtained

frorn FAO Regional laboratory (Asian region) Peradeniya, Sri l-anka. The procedure

consists of foliowing steps:

Preparation of antigen for IHA test

P. multocida, reference skains and reco'nered isoiates of HS from cows and buffaloes

rvere plated on blood agar plates and incubated at 37o C for 18-24 hours. The grou'th on

each plate was examined by rapid slide agglutination u'ith type B antiserum. The

growth was then harvested using 2m1 of tl"3% formal saiine per piate. The bacterial cell

suspensiol'l was cenkifuged at 8000 rpm at 4o C for 15 mitrutes. The supernatant was

removed and sediment was re suspended with normal saline (NS) to obtain opacity of
25 times that *.f Wellcome opacifi, iui;e No 6, rvhich contains approsirnately 108

microorganisms per ml. to obtain t.his carrcentration, one part of the cell suspension'was

mixed with24 parts of the saline solriiicn. One part of this standardised suspension was

further diluted to 1:3 tinies by additii,rr of normal saline. ll'hen, Ciluted suspension was

heated at 56o C for 30 rninutes in a water bath with frequent shaking. Heat-treated

suspension was centrifuged at 8000 rpm for 15 minutes at4o C. The clear supernatant

was separated and stored at -20o C and used as capsuiar antigen.
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Preparation of sheep erythrocytes (RBC)

Sheep blood was collected aseptically in EDTA vacutainer tube by jugular vain
puncture. The blood was centrifuged at 2000 rpm for 5 minutes. Supernatant was
removed and sediment (packed cells) was washed 3 times with NS by centrifugation
and supernatant was removed after centrifugation. The washed RBCs were sensitised
by mixing one volume of the packed RBCs with 15 volume of the antigen and kept for
30 minutes at 37" C in a water bath with frequent shaking. The cells were washed 3
times with NS by centrifugation at 2000 rpm for 5 minutes. Then suspension of
sensitised RBCs was prepared in NS to obtain 1olo concentration. All antisera were
inactivated at 56o C for 30 minutes. These sensitised RgCs were absorbed with all
known types of antiserum (A, B, C, D, E and F), for which 3 volume of each antiserum
was mixed with 1 volume of washed packed sheep RBC and kept for 2 hrs at 37" C
with periodic shaking. Then absorbed serum was cenkigfuged at 65 rpm for 2 minutes.
Absorption was carried in the micro centrifuge.

Indirect Haemagglutination test procedure

The test was performed in 96 well round bottom microtiter plates. 160 pl NS was
dispensed in each well in the first column and 100 pl of NS to other wells. Inactivated
and absorbed serum (a0 pl) was added in the first column wells. The serum was mixed
and 100 pl of the mixed serum rnas transferred to penultimate wells. Last well was left
as control without serum. Then 100 trtl of l% sensitised RBCs suspension was added to
all wells. A negative control row was made with unsensitised RBCs. The plate was
shaken and left for 2 hrs at room temperature.

Any ffie of agglutination of RBCs was considered as positive and no agglutination or a
small button of deposited RBCs was regarded as negative. All serotypes were further
reconfirmed at FAO Regional Reference Laboratory, Sri Lanka.

Somartc Uping of P" multocida

The somatic bping method was adopted from HedCleston e/ at., (1972). The reference
antiserum were obtained from FAO Regional Reference Laboratory, Sri Lanka. The test
procedure consists of following steps.

Preparation of Heddlestons antigen (tf)

The 24 hr growth from a heavily inoculated dextrose Starch Agar (DSA) plate was
harvested in 1.0 ml of solution containing 0.02 M phosphate buffer, g.5% Nacl,0.3%
forrnalin (pH 7.0). This cell suspension was standardised to 25 times that of Wellcome
opacity tube no 5 (1 drop of suspension with 24 drops of normal saline), The
suspension was heated in a boiling water bath for I hr and centrifuged to sedirnent the
cells. The supernatant was labelled as "H" antigen and stored at 2A" C.
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Test Procedure

The test was performed on the glass slides in which molten agar was poured and wel1s

of three pattems of 7 weltrs (6 peripheral and 1 central) rvere cut on each slide. The

diameter of a well was 4 rnm, while the distance between the wells was 6 mm. The 16

antisera were placed in outer wells and the antigen was placed in the central well. Each

antigen was tested against i6 antiserum. The siides were incubated for 1B-24 hrs at3Jo

C in a liumid chamber and examined against a dark background. A precipitation line

appearing between the antigen well and the corresponding antiselllm \\ias considered as

specific homologous reaction.

Determination o.f vacciantion response in buffito calves

The vaccination response of buffalo calr,es was studied in 13 unvaccinated buffalo

calves aged betw.een 6-9 months. Ten buffalo calves were vaccinated sub-cutaneouslr'

u,ith 5 ml alum precipitated FIS vaccine (Batch No. 2. 2057, Biologicai Products

Division, Tripureswor, Kathmandu) and 3 buffalo calves were left as unvaccinated

controls. Serum samples were collected from all anirnals on day 0 before vacciantiou

and at day i, day 14, day 30 and then at monthiy interv'als for up to 6 months posi

vacciantion. At 6 months, all previously vaccianted calves 'nvere again revaccinated u ith

a booster dose of vaccine and serum samples lvere collected from the vaccinated and

unvaccinated animals to monitor the anamnestic resporlse post vaccination at 7' f i and

30 days post booster vaccination. In the serum sampies, antibody titre of P. trtullocida

*u. *orritored by Indirect Haemagglutination Test (IFIAT) using the vaccine strain ol
p. multocida organisms according to the method described by Wijewardana'(1992).

Mouse Protection test

Serum samples collected from 10 vaccianted and 3 control animals were tested for the

presence oi *orr" protection antibodies. Serum samples wele grouped as serum rvith

iHA titr., no IHA titre and serum from unvaccinated animals. Groups of 4 mice rvere

injected sub cutaneously with 0.5 m1 of each serum. Each mouse was chailenged 24

hours later with intrapeiitonial injection of 0.1 ml suspension of a 10-6 dilution of an

18-hrs nutrient broth culture of P. ntultocida. This procedure was adopted for serum

samples collected at different intervals from the vaccinated and unvaccinated animals.

Surrrival of any mice in the group at 48-hrs post challenge was recorded and was

regarded as having the presence of protective antibodies in the serum.

RESULTS

IIS outbreaks in the hill districts

The number of HS outbreaks reported in 11 hill districts during 1998-200i is presented

as Tabie Z. The number of outbreaks reporled from these districts were based on the

field reports from the freld staff and unconfirmed by laboratory investigations.
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Hence, the reported outbreaks would represent their trend rather than their actual
number occurring in the districts.

Table 2 The number of HS outbreaks reported from the Westem hill districts
between 1998-2001.

Seasonal distribution of the outbreaks

Seasonal distribution of the outbreaks was analysed for the year'1998-2000 but not for
the year 2000-2001. The seasonai distribu-tion of the outbreaks is presented in Table 3.
From the table, it is evident that higher proportions of the outbreaks occur during the
summer season (March-May) followed by rainy and autumn season with least number
of outbreaks recorded during the winter season (Qecember- February).

Table 3 Seasonal distribution of HS outbreaks in different districts

Districts Total
number

outbreaks

Seasonal distribution of the outbreaks
Summer

(Mar-i\{av)
Rainy

(June-Aus)
Autumn

(Sept-Nov)
Winter

@ec-Feb)
Arghakanchi IJ 9 2 1 i
Baglung 2 2
Gorkha 4 3 I
Kaski 45 8 20 t7
Lamjung 2 1 1

Myaedi 4 2 2
Palpa 2 2
Parbat 2 2
Syangia 13 t2 I
Tanahun 28 14 2 4 8

Gulmi 11 8 J

Total 126 56 (44.4) 28 (22.2) 30 (23.8) t2 (9.s)
(Note: The figures in the parenthesis indicate percentage of the total outbreaks)

Year Districts

Arghakhanch Baglung Gorkha Kaski Lamjun( Myagd Palpa Parbal Syangja Tanahun Gulmi

1 998-99 11 I 4 17 2 2 2 q 10

1 999-00 2 1 28 2 a o ,18
11

2000-01 2 1 28 2 2 10 13 ?
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Sequence of outbreak in some areas

On analysing the sequence of outbreak in some of the reported aieas, it rvas found that
in some of the villages, the outbreaks are reported more fiequently. This repeated

outbreak sequence in a pailicular area is presented in Table 4.

Table 4 Seqilence of HS outbreaks in some of the r,illages

In these repeated outbreaks, ii is difficlilt in some cases, to ascertain rihether the

outbreaks rvere the new outbreaks or the contiiruation c{'the same outbreak in a nearb,v

area. It rvas pafiicularly difficult rvhen the outbreak u,as repoi te d in a nearby village

tiuring the foilowing month of tire previous outbreak. Hence, Some of lhe reporled

outbreaks might be the continuation of the sarne or:tbleak but was reported as tr',,c
outbreaks. However, in some of ttrre other cases" tire gap belrveen the hvo oittbreaks rvas

long and distinct to be recordecl as a new or"itbreak.

Animal xnortality in the outbreaks

The monality patter-n of affected animals in the outbreaks is presented as Table 5"

l.atrle 5 Mortality pattern of affected anirr-ra1s in the 1-IS oiitbreaks during 1998-2001.

Districts No of outbreaks Totrll affected Total died

Arghakanchi 15 59 2 3.4%)
Baglung 3 6 6 (104%\

Gorkha 4 26 8 3A.7%)
Kaskr t.) 118 63 is3.1%)
Lamiung 2 ,+96 5 (1.09/o)

Mvasdi 6 7 3 (42.8%)

Palpa 4 s33 69 (12"9a,ii

Parbat 1") 132 26 (19.1%)

Districts
Reported

area

Sequence of reported outbreaks
Ist

outbreak
IInd

outbreak
IIIrd

outbreak
I\-th

outbreak
Baglung Adhikari Chaur Ju1y, i997 August, 1998

Bastruns Kalika, t\lulpaai Ju1y, 1996 August. !996 Feb., 1997 N{arch. 1997

Kaski Bharat Pokliari Nov., 1996 August, 1997

Kaski I-um1e June. 1996 iuiy-,7997
Gorldra Taranagar iuiv" 1996 Sept., 1996 Nov,, 1996 June,1997

Tanahun Duiegauda J,:iv. 1996 Apri1, 1997 May,1997
Tanahun Bharru tu{av.1997 Iune,l99'l
Tanahun Purkot Dec.,1991 May, 1998

Arghakhauchi Thaiia July, i996 Feb., 1997 March, 1997

I-amiung cthiti Janu.,1997 Mav,1997
M.iaedi Gllatan May,7997 Iune,1997
N4vagcli Arl1"run1e May,7997 June,1997

Myagdi R.atnechaur Feb., 1997 March, 1997
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Districts No of outbreaks Total affected Total died
Syangia zo 2i8 30 (13.8%)
Tanaiiun 11 184 149 (E0.9)
Guimi 11 31 0 (0.0%)
Total 187 1810 361(19.9%)

( S ourc e : C entra I Epid emiolo g-_v Unit, Tripure sr.vhwor, K.athmu"O.r)
Note: Figures in parenthesis replesent percent mortality.

From the above table, the mean morlality in these outbreaks was found to be about 20o%
of the affected cases, however, the mortality in individual outbreaks ranged from 0oZ to
10004, which again shows the poor recording of morbidity and mortality in disease
outbreaks.

Serotypes of isolated organisrns from the outbreaks

The serotypes of P. multocida isolated from different areas are presented in Table 6. A
total of 18 samples were subjected for bacteriological examination. P. multocida was
isolated from 12 samples. Out of 4 blood samples, P. multocida was isolated from two
samples only. Simiiarly organisms were isolated from two nasal swabs from the 6
swabs subjected to bacterial culture.

Table 6 Isolated serotypes from HS outbreaks

P. multocida was isolated from all bone rnalrow samples" Blood smears stained with
Giemsa stain showed bipolar microorganisms with short cocco bacilli.

IHA titre in yaccinated and unvaccinated calyes

Serum samples collected from 13 buffalo calves were tested fro the detection of IHA
titre up to 5 months post vacciantion. IHA test results are presented in Table 7.

Districts Area Animal
Species

Number
of

animals

Type of
samples

Number
o{'

samples

Totatr
isolates

Identiffed
ser0types

Kaski Kaski Kot Buff,alo 1 Nasal swab i 1 B:2
I-umle 2. Nasal swatr 1 I D:L

Bone man'olv 1 1 B:2
Bhichok 7 Nasal sv,rab 4 U N'o grouth

Bone marror,r.' 3 3 B:2
Dhampus 1 Blooti 1

Dansing Cow 1 Bone marrow 1 B:2
Pumdi
Bhumdi

Buffalo 2 Blood 1 B:2
Bone marror..,, l B:2

Parbat Deopur 4 Blood 2 0 No srorvth
Bone marrow 2 2 B:2

Totai i8 18 11

39

1

I
1
I



l--------.!
I

Joshi & Joshi

Table 7 Percentage of buffalo calves showing IHA titre*

* The dilution of serum samples was tested at 1 in 10 onwards.

None of the buffalo calves showed IHA titre on zero day (before vaccination). iHA
titres were detected in 40Yo of the vaccinated animals only. In 20o/o of the serum

samples, the titre remained up to 3 months,post vaccination at 1 in 40 dilution. The

titres were found up to 1 in 80 dilution on 7'n and 14tn dry post vaccination. Then the

titre dropped to 1 in 20 and 1 in 10 dilutions in most of the animals. No iHA tike was

detected in 600/o of the vaccinated buffalo calves throughout the monitoring period and

in unvaccinated animals.

Passive mouse protection test

The result of passive mouse protection tests as the percent of mice sur-r'ived at 48 hours

post challenge is presented in Table 8.

Table 8 Fercent of mice survived at 48 hours post challenge

J'he result showed that there was no difference in the protection abiiity of the sefllm

samples with IHA titres or without IHA titre in the vaccinated animals while, no

protection was provided by unvaccinated serum samples.

DISCUSSION

Flaemoi'rhagic Septicemia is a ss:-ious disease of farrn animals in Nepal with
considerable economic loss. Olitbreaks of this disease in all hill districts of the westem

development region and in ail seasons of the year indicates its wide spread and

scattererj occurrence. It has been reported that Septicemic Pasturellosis (HS) occurs in

outbreaks during the period of environmental stress caused by wet and chilly weather

Groups
Number

of
animals

Percentaqe of buffalo calves showing IHA titre
0

dav
7

dav
14

day
I

month
1

month
3

month
4

month
5

month
6 month

Vaccianted 10 0 40 40 40 30 20 10 10 10

Un-vaccinated 3 0 0 0 0 0 0 0 0 0

Tvpe of serum Percent of mice protected (4 mice challenged)

sample First vaccination Booster vacciantion

0

day
7

days
t4

days
30

davs
60

davs
90

davs
above

90 davs
7

dav
l4

dav
45

dav

Serum with no
IHA tire

0 25 50 50 50 75 0 100 75 r00

Serum with high
IHA titre

0 25 25 25 25 75 0 50 75 75

Un vaccinated 0 0 0 0 0 0 0 0 0 0
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and exhaustion from hear,y work, which increases the susceptibility of the animais for
the Cisease with infection caused by ingestion of contaminated foodstuffs originating
from clinically normal carriers which constitute abaut 45ah of the population in the
disease endemic areas (Blood and Radostits, i989). The contact between the
susceptible animals and the cariers or infected animals need to be close and immediate
as the organisms do not survive on the pasture for more than24 hours (Bain, 1963). In
the hills of Nepai, the outbreaks reported in all seasons indicate that the immune status
of animals might have been compromised in all seasons due to various factors. These
factors include poor feeding during winter and early summer nronths, work stress in
working animals during auturnn and surnmer months and exposure to the extreme
weather during r.vinter months. It was reporled that carier state in the animals remains
in iatent and actir.e form and the organisrns could be isolated in the tonsitrs for long
periods after infection (De Alwis et al,, 1990). The organisms reappear intermittently in
the nasopharym of the healthy carriers, which becomes a source of inf-ection to the
incontact susceptible animals.

in the hills of Nepal, although, the seasonai distribution of outbreaks was not distinct,
yet occunence of 44 percent of the reporled outbreaks during summer season (March-
May) indicate that animals might have been most heavily stressed during this season. It
is horvever, also possible that. the higher number of outbreaks during the summer
rnonths was perhaps related to the increased contact between the animals during the
fallow grazing season after the harvest of summer crops. The nutritionally stresseC
animais exposed to the aciive carriers thus could pick up the infection leading to
disease outbreak during ihis season. The or:tbreaks during the rainy season might be the
extension of the sumitler outi:reaks in the same or in the adjoining areas. Similarly, the
increased ccniact behveen ihe animals during autnmn and *,inter grazing might lead for
the outbreaks dtiiing these seasons. This situation u,i1l not hovu,ever, be applicable for
animals managed under continuous grazing management, where other stress causing
factors will govem the outbreak of disease.

One of the charac'reristic features of these outbreaks was the lower morbidity and
mortality than that repoced in the texts (Blood and Radostits, 1989). Similarly, for
enzootic areas of Sri Lanka, mortality in buffaloes was recorded to be 29% (De Alwis,
i981). The iovrer morbidity and mortality recorded in these outbreaks might be due to
the smaller herd size reared by individual farmers and the reduced frequency of contact
behveen the animals. Increase in the stall feeding management and the reduction in the
area for grazing pastures might also have contributed for reducing the chances of
contact between the animals.

The occurrence of outbreaks in all seasons also suggests that the carriers can transmit
the disease to the susceptible population throughout the year. Any specific precursors
for the developrnent of disease in carrier animals or its transmission could not be
identified. However, the increased frequencies of outbreaks recorded during the
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sunmer season suggest that the causative factors might be the increased contact
between the susceptible animals during the season.

All reported outbreaks were not investigated in detail, and isolation of the organisms
was attempted in some outbreaks only, however, isolationof the organisms was not
successful in all sampled cases. The diffrculty of isolating P. multocida, from clinical
cases and nasal swabs has also been reported by Wijewardhana, (1992) which was also

observed in the present investigation. Despite this, isolation of P. multocida from 660/o

of the sampled cases confirms the presence of HS in the hills of Nepal. This finding
also clears the doubt that HS might not be present in the hills as has been suspected by
some workers. It was also fouud that all the isolates recovered in these outbreaks

belongto one serotype B:2 (6:8), which has also been recorded in other parts of south

Asia (De Alwis, 1984). All these isolates were found to be pathogenic to mice. The

study confirms that P. multocida serotype B:2 causes HS in buffaloes and cattle in the

western hills of Nepal.

The number of outbreaks reported in each district was quite variable, with some

districts showing very high number of outbreaks and others very low. This situation
perhaps reflects the state of disease reporting system in the districts.rather than the

pattern of outbreaks. It is also possible that all outbreaks were not reported in some

districts while in others the continuation of one outbreak might have been reported
twice as separate outbreaks. This inconsistency in outbreak reporting clearly reflects the

need to standardise the reporting system and training for the district veterinary officials
on disease reporting and outbreak investigation.

The responses of buffalo calves to the locally produced alum precipitated vaccine

showed that there was no relation of the level of IHA titre with the protective immunity
of the animals, as serum with high IHA titre or without detectable IHA titre have

similar level of protective immune response. None of the serum samples had mouse

protective antibodies before the vaccination or after 90 days of vaccination. Similarly,
none of the unvaccinated animals have any protective antibodies. Although, IHA titre
was undetectable in many animals, yet mouse protective antibodies were present in
these serum samples for up to 3 months. It is thus apparent that the protective

antibodies and the IHA antibodies are different in animals. It was thus obvious that

determination of IHA titre might not be the useful tool for evaluating the protective
response of the vaccines. Although, high IHA titre has been reported as a good

indicator of natural exposure and solid immunity, IHA titre to vaccination has been

reported to be poor (De Alwis et al, 1987 cited by De Alwis et al., 1990), which was

also recorded in the present study. It.was also evident that the protective immunity
lasted only for three months in vaccinated animals. Survival of any mice in the test
group indicate an immune serum (OIE, 1916), thus it is evident that in the vaccinated

animals, protection was offered from day 7-post vaccination till 90 days. This finding is

in agreement with that of De Alwis et. al., (1981) from Sri Lanka, who reported that
the alum-precipitated vaccine gave protection for 3-4 months and the oil adjuvant
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CONCLUSIONS

o The following are the conclusions drawn from this study:
. Hemorrhagic septicemia is a serious disease of economic significance in the hills of

Nepai.
. The outbreaks of the disease occur throughout the year with higher number of

outbreaks during the summer seasons.

r Morlality of the aff-ected animals is around 200/o of the affected cases.

. 'fhe causative organism of this disease is Pasturella multicida of serotype B:2.
o The available alum precipitate vaccine can protect the buffaloes for 3 months only.

RECOMMENDATIONS

The following Iecommendations could be made from the findings of this study:

Anirnals should be vaccinated against I{S during early summer and than Curing the

early aututnn months.

Alum precipitated vaccine should be repeated at three monthly inten'als in the glazrng

animals, hence vaccination with oil adjuvant vaccine should be used lbr preventir e

vaccination programmes.

More research should be focussed on the dei-elopment of other approaches as u'e11 as

for the developrnent of more potent nor,el r'accines for betler management of this

disease.
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Resesrch article

STRATEGIC DRENCHING AGAINST FASCIOLOSIS IN CATTLE IN THE
WESTERN HILLS OF NEPAL

H. K. Shrestha and H. D. Joshir

ABSTRACT

A stucly was corried out to et'aluate the ffictiveness of strategic clrenckirrg

against fasciolosis in cattle in the westent hills of Nepal" Thirty Fasciola

iifected cows irt each of the four viilages (Pakuwa in Parbat arud Kunclule in

Baglung district in the mid hitts, and Bhendabari ancl sisuwa in Koski

rlistrict in the lov, hills) w,ere rondonil), alktcatec{ iru fwo groups. Aruimals in

the treatrnent group were clrencltecl with 2.5% Albendazole suspension at l2
mg per kg boh, y,eight (1la-i30 trl per cow) once in J'|o,.'emher an.d seconcl

titne in February and the anitnals in the other group were left unlreatecl..

Faecal saruples were colletted ot rnonthly intervals, and were eramiiled b|
standarrl sedimentation ntetkocl for the presence of Fasciola eggs The

strategic clrenching reduced the overall mfer:tian in treated aninruls. Iu the

mitt ttills, the strntegic drenchiitg x)as veiy effective in controlirtrg the

inJbction for the wltole year. Howet,er, iri the low hills, it w*aS fiot as elfective

ii contrallirtg the infection us v:as hi tl'te nir! hills. The like$' reason.for tlis
difference ccsuld he the dffirence in anin'tal ntanagement s.ystem influencing

the severity ancl frequertcy of the infectirm at the two oltirudes. The tffict oJ'

strategic flrenching on the body condition of cattle wo"s signiJicati only itt
the low hitts for February tlrencking' Farnter'g' response to the strategic

clrenching, in general, u)as goad because a1 the improvemeril in badtt

conclitiott ant{ milk procluction in the anirnals. Study on ecottontic benefits br
sftcrtegic clrenching of cattle in tlifibrent agro-e<:ciogical zones is the further
arca ofresearch

INTITODUCTION

Fasciolosis is one of the major disease of cattle causing serious loss in producticn and

productivity in these animals. Fascioiosis, locally knorvn as 'Mate' or 'Namle'; atrone

tur.", an estimated annual loss of Rs 146 million in these animals (Lohani and Rasali,

1995). Eckert and Eichenberger (1970) have reported that the Fasciolc infected corvs

produced 10 to 40 %o less milk than uninfected cows, and 1.5 to 24 o/o weight ioss in

infected calves. Tire disease prevalence in differeni parts of the cor-rntry has heen

reported to be more than 50 o% in catlle and buffaioes (Lowcock, 1982; Joshi, 1986).

previous studies has identified the disease prevalence to be mainly affected by the

I Lumle Agricultural Researcir Ceirtre. Lumle, Kaski, Nepal
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avaiiability of Khetland, paddy cultivation and permanent water sources rather thap
altitude (Joshi, 1988). Rice straw, wtrrich is the major feed for livestock during winlei
months has been reported as the major source of Fasciola infection for stall fed animals
(Joshi, 1987; Mahato, 1993). Green grasses from near permanent water sources or water
lodging areas in monsoon are another potential source of Fasciola infection. Therefore,
in the Nepalese hills, the major risk period for Fasciola infection is during post monsoon
and r.vinter months (September to February).

The general practice to control fasciolosis in Nepal is to drench animals twice a year
with a fasciolicide. Farmers drench their animals w,hen they are clinically ill, and by that
time the production has already been adversely affected. Obviously, this could not be the
cost-eff'ective u/ay of controlling the disease. Proper timing of drenching based on the
local epidemiology of the disease is necessary. A strategic control plan by drenching
cattle in November (to control infections fi'om grasses around the sources of w.ater) and
February (to control infections from feeding fresh rice strarv) was formulated as
technological intervention" This experiment, therefore, was undertaken to verify the
effectiveness of the above drenching schedule against Fosciola infection in cattle in the
westem hil1s of l{epal.

SIATERIALS AND METHODS

The study r.vas conducted ticm October 1994to l)ecember 1995 in fourvillages of Lumle
Agr-icuitural Research Centre (LARC) research command area (RCA). They are- Pakuwa
(Farbat district) and Kundule (Baglung district) in the mid hills, and Bhendabari (Dhital,
Kaski district) and Sisuwa (Kaski district) in the lorv hiIls. These sites were selected as
represeutative of mid and iou, hiils. and based on the cattle popuiation in the area.

Faecal samples of rnore than sirty lactating or pregnant cows from each of the four
viliages r,vere collected anii examined for the presence of Fcsciola eggs by the stanCard.
sedimentation technique (MAFF, i986). Cattle with Fasciola eggs in faeces were
regarded as infected. Among tbe Fusciola inf'ected cattle, pair matching \vas done based
on parity. Iirom these, fifteen pairs were randornly selected, and were again randomly
ailocated into two groups, narnely, treatment and control groups, each having 15
animais.

Albendazole suspension (.2.5 a.a wlv) which was reported to be effective against
fasciolosis, and u,ithout any side eff"ects, and commonly avaiiable in Nepalese market,
w'as seiected as the anthelmintic drug for drenching. The anthelmintic rvas adrninistered
at the recommended dose rate of 12 mg/kg body weight (i.e., 1i0- 130 ml per adult
aniinal) once during second half of November 1994 (first drenching) and the other
iluring second half of February i995 (second drenching) to the animals includecl in the
treatment grollp. For the animais in control group, a placebo (diluted rnineral mixture
suspension) was adrninistered during the sarne time, and rvere kept under farmers
rnanagement.
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Faecal samples were collected at monthly intervals from cattle in both groups, and
transporled to the Veterinary Investigation Laboratory, LARC. Standard sedimentation
technique (MAFts 1986) was used to exarnine the faecal samples. Animais with
Fasciola eggs in faeces were considered positive for Fasciola infection.

Body condition scoring (1-9 scale) of the experimental animals w-ere done as per the
guidelines of Nicholson and Butter-wor1h (1985) four times just before Nor.,ember i994
drenching, mid-December 1994, before February 1995 drenching and mid- March 1995.

A questionnaire survey was conducted at the end of the trial period to record tl-re feeds

provided, and their sources for each month of the period of experiment.

The detailed observ'ation cn each colv, results of faecal examination and fbrtnightly milk
production of each cows were recorded. Farmers' feedback and responses for the strategic
drenching were recorded in a questiorutaire survey sheet.

Data Analysis

'fhe prevalence of fasciolosis lvas determined as percentage cf cattle infected orit of the

total animals sampled lbr faecal examinations at each site. Similartry, cattle uncier

faimer's management gro;.1p. rvhich rvere treeteC for fascioiosis by rhe farmers, were
excluded from the analvsis. R.epeated measure analysis (Genstat 5 Release 3.i),,vas
carried out to examine the effectiveness of the strategic drenching on fasciolosis anC

interaction with factors such as time, altitude. and locaiion and management systems.

For analysis of body condition scores, differences betrveen the condition scores of each

animal before and after drenching in November and February separateiy,- were
calculated. The differences in bocly conrlitir:n scores in two different tieatment groups
were then cornpared b.v using Kolmogarov-smirnov tx'o-sampie test (Genstat 5 Reiease

3.i) ior significance.

RESULTS

The summary of the results of repeated measures analysis is shorvn in Table 1. Cn
repeated measures anal,vsis, the strategic drenching rr''as found highiy effective in reducing
the Fasciola infbction among the treated cattle n'hen compared with that alnong untreated
ones (p <0.005). Among the various fai:tr:rs examined, only altitude (P< 0 005) and time
(months) (P<0.05), and interaction beir.r.een time and altitude (P< 0.05) influenced the

effectiveness of strategic drencling- i,raificantly. Other factors like management system

and iocation were not significant (P:,ij"10). However, the interaction between the strategic
drenching and the time was significarit at90%a level of confidence only (p<0.10).
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Table 1

Strategic drenching against fasciolosis

Repeated measure Analysis of variance of Fasciolo infection in cattle in
the western hills of Nepa1,

Source ofvariation
Degrees of
freedom

(d0

Adjusted
d.f. S.S. M.S.

F-
value

F.
probabilify

Sr-rbiect Stratuin
Al',rtr-rde 1 40854.8 40854.8 20.37 <0.005

Location 3 7024.7 2341.5 1.11 >0.10

fi,fanagement System 1 3/.1.4 321.6 0.16 >0.10

Treatrrent groups 1 s4711.2 50711.2 2s"29 <0.005

Nfanagement System x
Treatment gror-rp

1 518"4 5i8.4 0.26 >0.10

Residual o 12031.8 200-s.3 3.61

Sub-iect x Tirne Stratunl
l'ime 12 3 86836.2 7236.4 13.02 <0.00i

Time r Aititude 12 3 224t4.3 1861.9 3.36 <0.05

Time x Location Jb 9 17599.8 ,{88.9 0.88 >c.10

Time x Management
System

12 J 4284.4 357.0 0.64 >0.10

Tune x'lreatmeilt group 12 J 3 8048.6 3170.1 5,71 <0" 10

Time x Management
System x Treatment
g"oup

12 3 23 1 8.5 193.2 0.35 >0.10

Residual /t 18 40005.4 555.6

Total i81 322969"8

\ote: Degrees of freeiom in tire subject x tinrc strarum ivere multipti*a UV tfZ+S+ U"for.
examining F-values.

Th: prevalence of Fasciolasis in cattle in dif,ferent treatnient groups in the rnid and low
iiills are illuskated in lrigures 1 and 2, respectively. Among the untreatecl cattle in the rnid
hiils, the prevalence af Fasciola infection naturally decreased to <|Ya after the rnonth of
iv1ay, except in August, witen the prevalence rvas 3-1910. 'fhe prevaience incleased later to
129/a in November" Hc!r,'ever, in the low hills, tlie prevalence in untreated animals
reinained at ',,ery high levei (>50%) throughout the year, and increased upto g9% in
Nor ernber.
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in the mid hills, the strategic drenching significantly reduced the prevalence of Fasciola
infection in treated cattle for the whole of the year (Figure 1). The infection dropped to
7o/o and less after the first drenching, and remained at low level for rest of tire year (except

in the month of April when 40Yo infection was obsened). In contrast, in the animals

under farmer's management, the infection remained higher (>58y6) until April, and

thereafter reduced to very low level for the rest of the months. The infection picked up

again (to about 40%) in November in both treatment and control groups.

in the low hills, under farrner's managernent, the Fasciola infection remained at very high

level (>80%) until Aprii, and at moderate 1evel (44-80) afteru,ards. In h'eated animals, the

infection was brought down to less than 5% after second (February) drenching. However,

the infection increased to >30% after .trune. The infection increaseri to >80% in both the

groups in November. Differences in the prevaience of Fasciolos;lr betw-een the treated and

untreated animals rvas signilicant (P<0.05) tiil August, after rvhich it became non-

signiticant. However, the prevalence of infection arnong the treated anirnals in the lorv

hiils was generally higher than that recorded among treateC animals in the mid hills.

Increase in the prevalence from June, and a furlher increase in Septernber in animals

drenched in February (Figure 2) indicates that the source of Fasciola infection sti11 existed

in the 1ow hills even a{ter February.

*$rlldT +MldC

Figure 1 Prevalence of Fasciala inftction in cattle in the two g{oups in the mid hills.

?6ega irrfeoton
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'rffi4Jg6
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*LowT +LowC

F igure 2 Prevalence of Fasciola infection in cattle in the two $oups in the low hills.

\,Ianagement of Experimental Animals

Feeding management in the mid hills

In Pakuwa and Kundule, ruost of the cattle w'ere stallfed. They were fed rice straw from
September/October to ApriVMay cnly. During this period, they were also provided with
tree fodder occasionally. Grasses from dry land (foresc/bariland) were fed from June to
October. In addition, maizelv'rheat stover were also fed at different times. Only few cattle
were allowedto graze dry land/forest throughout the year intermittently.

Feeding management in the low hills

In Sisuwa and Bhendabari, most of the cattle were managed under semi-stallfed system.
They u'ere fed with rice stoaw almost throughout the year depending on its availabifity i,
the households. Tree fodders were not available. Most of the animals were allowed to
graze in open communal grazing iands fiom June to November and in fallow rice field
iiom Navember to June after the rice harvest.

Effect of Strategic Drenching on Body Condition

96age intuction

Dec Jan fef Uar Apr May Jun Jul Aug Sep Oct No,
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In the low hills, the difference in body condition scores after and before February

drenching were significantly different (P:0.04) indicating effect of drenching on body

condition during that time. However, there were no significant difference in body

condition for November drenching. Similarly, the differences were not significant for
both drenching in the mid hills. Overall, the differences between condition scores of cattle

a-fter and befoie drenching in November and February (separately) were not significant for
the fwo groups (P=0.38 and P:0.20, respectively) (Table 2).

Table 2 The effect of strategic drenching on body condition.

Farmers Feedback on Strategic Drenching

Farmers responded favourably to the drenching programme. There were no side effects

of the anthelmintic, it was easy to administer (animals accepted it easily when given

mixed with concentrate), and subjectively, some improvement in milk production and

body condition were observed by the farmers. A11 farmers reported increased appetite in

their animals. Though all farmers showed willingness to follow the strategic drenching,

only few actually adopted in the follorving year (data not presented).

The effect of drenching
Kolmogarov Smirnov Two Sample Test Probabitity

(P)Maximum Differences Chi-square (2df)

Overall
Novemb er (l 99 4) drenching 0.1222 1.941 0.38

February (1995) drenching 0.2222 3.232 0.20

Mid hills
November (1994) drenching 0.t161 0.3630 0.83

February ( I 995) drenching 0.083 3 3 0.1 852 0.91

Low hills
November (199 4) drenching 0.2222 1.915 0.3 8

February (1 995) drenching 0.4127 6.603 0.04
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DISCUSSION

The effectiveness of the drenching schedule varied between the altitudes and
management system of the animals. In the mid hills, the infection was seen from
November to March/April and after that it remained at low level before picking up the
infection from the grasses in the post-monsoon period. Thus, strategic drenching was
effective in reducing the Fasciola infection in cattle significantly from November to
March/April, and kept the prevalence of Fasciola infection low throughout the year.
The drenching was effective in the mid hills, and the animals were maintained almost
free from infection for the whole year. However, in the low hills, this strategic treatment
was not as effective as the infection was seen throughout the year. This might be due to
feeding of rice straw, and/or allowing the animals to gnze throughout the year.
Therefore, though infection was brought down for up to August following drenching,

' animals might have been picking infection continuously from the rice straw and from the
grazing fields resulting the lower efficacy of treatment. The strategic drenching, though
conkolled the possible infection during post monsoonal and winter months, was not
adequate in controlling infection during other period. The pattern of prevalence of
Fasciolosis in the low hills suggests that there is need of one or two additional
treatments, perhaps between June and August for the year round control.

Fasciola metacercariae contaminated grasses and rice straws are the major sources of
Fasciola infection in stall fed animals inNepal (Joshi, 1987). This restricts the infection
of the animals to a limited period (post-monsoon and winter months, considering that
rice straw is fed during the winter months) in most of the areas. On analysing the
feeding management of experimental animals at two altitudes, a distinct difference was
observed. In the mid hills, animals were mostly stall fed, and rice straw was fed to
animals from Septembet/ October to ApriV May and grasses from wetland (Simkhet)
and near permanent water sources were generally not available. Therefore, in the mid
hills, the major source of Fasciola infection seems to be mainly the rice straw which was
fed from September/ October to April/May. In contrast, in the low hills, cattle were fed
rice straw for a longer duration and animals were allowedto graze in the open freld (near
riverside) and fallow rice field throughout the year. Therefore, unlike in the mid hills,
the potential for Fasciola infectron to cattle in the low hills was almost throughout the
year. This might be the reason for the differences observed in the effectiveness of
sfategic drenching against Fasciolasis in cattle in the mid and the low hills.

The effect of strategic drenching on body condition of cattle was found significant only
for the February drenching but not for November drenching in the low hills. In the mid
hills, no effect on body condition was observed for both heatrnents. The reason for this
might be due to nutritional factors. In the low hills in February, animals in untreated
group had been affected by both nutritional stress (low plane ofnutrition) and by heavy
Fasciola infection. Removal of this infection in treated animals would have contributed
for the beffer body condition of teated animals. In contrast, in the mid hills, the
nutritional status of the animals were better than that of low hills (availability of tree
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fodder), and the parasite burden might be comparatively low even in untreated cattle.

Better nuftition could have been abie to overcome the stress of parasitism, and hence the

iack of differences between the groups.

In general, farmer's response to the strategic drenching was good. No side effects were

reported, and the anthelmintic was easy to administer. Farmers generally reported

improvement in body condition, better appetite, and in some cases increase in miik
production. Though all the farmers were willing to adopt the practice ot skategic

drenching to control Fasciolasis in their cattle, only feu, r:nderstood its imporlance and

potential benefits. There is need for more extension education to the farmers on the

importance of strategic drenching. it is aiso necessary to have quantitative analysis of
economic benefits of the strategic drenching to cattle. Considering a similar

susceptibiiity of bu{faloes to this disease (Joshi, i988), and simiiar agrociimatic

conditions of the area. simiiar drenching schedules rvith slight modifications to adjust

their feeding management could probably be adopted to control the diseases in

truffaloes.

CONCLUSION

The strategic drenching was effective in controlling the Fasciola infection in cattle for

throughogt the year in the mid hills, however, it was not equally effective in controlling

the disease in the low hills. The pattem of prevalence of infection in the lorv hills

suggest that there is a need of one or trvo mcre treatments after February to keep the

infiction at low levei throughout the year, and this needs further verification. It should

be taken into consideration that the risk period may vary within aititude, animai

management and feed resources. There is need of extension education to the farmers on

the irnportance and potentiai benefits of the preventive troatment. Analysis of economic

benefits of the strategic treatment in different agro-ecological zones is the fulrher area of
research.
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SERO-PREVALENCE OF PESTI DES PETITS RUMINANTS (PPR) IN SIIEEP
AND GOATS IN NEPAL

Salina Manandhar and Poornima Manand#l

ABSTRACT

A total of 437 serum samples from sheep and goats were examined by

Competitive ELISA, among them 170 samples (38.65%r) werefound positive

for Pesti des petits ruminaruts (PPR). The highest sero prevalence was found
in Rupendehi district of l|/estern region. The antibody for PPR was detected

from hitl areas like Mustang and Darchula, as well.

INTRODUCTION

Pesti des petits ruminants (PPR) is an acute contagious viral disease caused by

Morbillivirus. It affects small ruminants especially goats, sheep and occasionally wild

animals. Among these, goats are highly susceptible (OIE Manual, 1996). PPR disease

exists in Africa, Middle East and Southern Asia. The first outbreak of PPR in Nepal

was reported from Dhanusha, Bara, Parsa, Rautahat and Sarlahi districts of central

region of Nepal (Iha et a\.,1995a). The first outbreak detected along the southern border

may be due to the import of infected goats from the neighboring country, India. This

shows that PPR might have already entered in Nepal and thus became endemic in small

ruminant population of the country. It causes about 50 o/o mortaliry which can reach up

to 100 7o in severe cases (OiE manual, 1996) and so it is the disease of small rurninants

having great economic importance.

The disease is not of public health importance but is transmitted between animal to

animal. It is characterized by fever, occulonasal discharge, stomatitis, pneumonia, and

dianhea. The incubation period is 4-5 days. Mortality and morbidity rates are higher in

young animals than in adults that occur up to 509/o and 100% respectively. This disease

leads to great economic 1oss, which was estimated to be US $ 1.5 million in 2001

(Mahato & Gongol, 2OOZ). This study was underiaken with the objective to evaiuate the

status of PPR in different districts of the country'

t Central Veterinary Laboratory, Tripureshwor, Kathmandu Nepal
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MATERIALS AND METHODS

A total of 437 serum samples from the unvaccinated animals (goat 388 and sheep 49)
from the suspected outbreak areas were collected from foui different regions i.e.
Central (206), Western (103), Mid-Western (93) and Far- Western (35) betrieen July
200t-2002. The serum samples collected from different districts are shown in Table l.
The serum samples were transported to the Central Veterinary Laboratory (CVL) in
cool boxes maintaining the cold chain and stored at -200C in a cold room. ihe samples
were thawed at room temperature before conducting the test. Competitive EL|SA
(oELISA) method (OIE Manual, 1996) was used to detect antibody of ppR in serum
samples and for this, ELISA kits were supplied by BDSL, UK. Briefly the methodology
was as follows:

PPR antigen was fust coated in plates (Nunc). The plates were then incubated for 1

hour. First two rows were kept for control. The coated plates were rryashed 4 times by
PBS (pH 7.2). After that blocking buffer was added in each well. Except in control
rows, test serum samples were added to rest of the wells. Then monoclonal antibodies
(Mab) were added in all wells except in first two wells of conjugate controls. The plate
was again incubated for one hour and then washed by PBS for 4 times. Horse Raaisn
Peroxidase (HRP), anti rabbit conjugate was added to all wells and incubated for 1

hour. After incubation the plates were washed 4 times and Ortho- phenylenediamine
(oPD) substrate with hydrogen peroxide (H2o2) was added in all wells. After 10
minutes, stopping solution i.e. Sulphuric acid (HzSo+) was added to stop the reaction.
The reading was taken at492 nm wavelength.

RESULTS AND DISCUSSION

Out of 437 samples, 170 samples (38.90%) were found positive for antibody of ppR
(Table 1). Among the four development regions, the highest prevalence rate was found
in the western region (53.39%) followed by the central region (36.41%) and the mid-
westem region (32.26%). The lowest prevalence rate of PPR was found in the Far
Westem region (11.76%). The prevalence rates in sheep and goats were 30.61% and
39.95Yo, respectively (Table 2).

Out of 16 districts, PPR antibody was detected in serum samples collected from 15
disticts (Table 3), Kailali being the exception without any posifive sample. The highest
prevalence of PPR was found in Rupendehi (85.71%), whi:reas, it was 9.68%o in
Rasuwa district (Table 3).
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Table 1 Region wise sero-prevalence of PPR

Table 2 Sero-prevalence of PPR in Sheep and Goats

Table 3 Dishict wise Sero-prevalence of PPR

S.N Regions
Animal
Species

No. of Tested
Samples

No. of
Positive
Samples

Percentage

1 Central Goat 206 78 36.41

2 Westem Goat 103 53.39

3 Mid- Western Sheep 3i 9 29.03

Goat 62 20 32.26

4 Far- Western Sheep 18 6 JJ.JJ

Goat 11 2 11.16

Total 437 110 38.90

S.N Animal Species No of Tested Samples No of Positive Samples Percent (%)

I Goat 388 155 39.95

2 Sheep 49 l5 30.61

S.N Districts
Animal
Species

No of Samples
tested

No of Positive
Samples

Percentage
positive

1 Sarlahi Goat 19 7 36 84

2 Kathmandu Goat )) 36 65.45

3 Nuuahot Goai '70 16 22.86

4 Rasuwa Goat 31 J 958

( Malovanpur' Coat i1 8 72;73

o Parsa Coat 8 40

7 Snyar.rga (loat 16 ? t2.5

8 Kaski Goat 8 3 37.5

9 Mustang Coat A' 26 6i.90

10 Gulmi Goat 30 18 60

11 Rupendhi Goat 1 6 85.71

t2 Dang Goat 20 4 20

i3 Surkhet Goat 42 16 38 09

Sheep 31 o 29.03

l4 Kailali Goai I 0 0

l5 Dadeidhuda Goat 8 2 25

r6 Darchuia Sheep t6 6 -1 J. -l -)

Total 437 170
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DISCUSSIONS

Out of 437 serum samples of sheep and goats, 170 samples (38.90%) were found
positive for PPR antibodies . This is lower than the serological report of Jha et. ul.
(2000). This study rvas carried out in 16 districts of four development regions of the
counhy. The positive cases from Westem and I\{id-westem regions might be due to the
movement of animals across the border. A large numbers of goats were imporled from
India for meat, and bucks for breeding pufpose that entered in Central as well as in Far-
rvestem regiorrs which could be the single and most imporlant factor responsible for
PPR outbreak. Similarly, the highest prevalence rate for"rnd in Rupendehi (85.71%)
district might be due to its close contact with Indian border. Horvever, the positive
prevalence in Mustang {6L90%), Rasuwa (9"68%), Darchula (33.33%), and
Dadeidhura (25%) might be due to the imporlation of bucks from infected areas for
breeding purposes (Ghimire and Mahato, 2000)) or due to the introduction of new goats

fi'om the infected areas. In Kaiiali district, all sampies were found negative for PPR the
reason for which is uncLear but it might simply be the sampling of animals from
uninfected regions of the district.

The member of samples coliectecl from sheep u,ere less than those of goats. Though
unequal sample size, *'hen compare had higher prevalence of PPR than sheep. This
proves that goats are ilrore susceptible to PPR compared to sheep (OIE, 1996). On other
hand sheep were iess in number and there u,as lorv outbreak of PPR in sheep population
under natural conditior"r, which might suffer badly under stress conditions ( Mahato and
Gongal, 2002).

As PPR is important for tire small ruminant population of the .,vhole nation, the control
strategy has 1o be developed for mass vaccination in the outbreak areas.
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LEGISLATION F'OR OVERALL EFF'ECTIVENESS OF VETERINARY
SERVICES IN NEPAL

D.R. Ratalar

ABSTRACT

In Nepal, number of Acts have been promulgated after the restoration of
democracy. Conventional Livestock Administrative Acts are not compliant
witlt the changed socioeconctntic and international developrnent perspective.
In the present context, these Acts neecl essential amendment. Recently
promulgated Animal Health and Livestock Services Act 2054 anrl Animal
Slaughterhouse and Meat Inspection Act 2054, pave wa1,s for the sustainable
livestock development through the control. of Animal Disease, quatity of
livestock products and extending stanclard veterinary services. Scientifically
formulated regulations will complenrent these Acts. Responsible authority at
the Department for the enforcernent, follow up and update the Acts and
regtrlation, is i ntp ortant.

INTRODUCTION

Laws, the ratified document of right and duties between the people and government, are
reciprocal with justice. The main objective of the law is the safe conduct of the
fundamentai law of the country. Precedence of the constitution is followed during the
formulation of all acts. The constitution of the kingdom of Nepal 2047, article l3l
incorporates the dismissal provision of irrelevant Acts.Violation of the legitimate rules
is an offense and punishable.

Historical Background

Hindu Legai system is the origin of modern Nepalese Legal system. In the ancient time,
law and religion were s)monl.Tns, Religious negligence was an infringement. on the
basis of the religious code of conduct, Kirati, Gopal, Lichhabi, Malla and many other
kings enacted laws, regulations and by-laws in the name of Sanad, Sawal, Sthithi,
Royal order, Rukka, Mulukisawal, During that time, the rules of law were least
practiced in the absence of constitution. Rules drawn up by the king Ram Shah was
testimonial in Nepalese history. A book "Human Legislation System" drafted by
Jaystithi Malla (B.S. 1437) was the first codified law.

' P.ogramme Director, Directorate of Animal Health, Departrnent of Livestock Services, Tripurastwor,
Kathmandu, Nepal .
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Primeminister J.B Rana impressed by the British Parliarnent and Napoleon code,
formulated a Kausal to draft Muliki Ain (I-aw of the land). His Majesty the king
Surendra Bir Bikram Shah Dev declared Muluki Ain, the first lalv in the modern legal
history, in 1910 B.S.. Main features of this Act were judiciary supremacy and equal
penalty for alike offense. Since then, this act amended many times but the amendment
made in 2020 B.S., hold an extreme view for social change.

Origin of Livestock Acts

As mentioned in religious scripfures, animals and birds were worshipped as god. From
ancient period to now, slaying of a cow is a serious crime (panchkhat) bir the law. Tu o
percent Sale tax on the livestock had mentioned in Nlanusmriti. Such tax was calied
Bhog in Kirati era and were imposed on male buffalc anC pigs.

Prevailing livestock governing,A.cts

o Muliki Ain Part 3 Niahal 6 contains about Animal ownership, loosing and
getting animals, Part4 Mahal 5 article 3, 10 and 12. Letting the f-rre in the cow-
shed, Mahal 7, Four footed Animals, and Mahai 16 mentions the Bestiality.

o District Development Committee, Viilage Development Committee, Act204i
r Infectious Disease Control A*ZA2j.

Modern Legal Concept

Offense in the past may not be an offense today. The pace of change is accelerating
steadily in science and technology, Futuristic science and technology, its use and abuse,

legal education and public awareness, judicial prof'essionaiisin and activism, system of
writ, have modemized the legal system. Social nonns, public aspiration, moral value,
business code of conduct, concem of environment, urbanization, liberalized economy
and free trade, have increased government responsibitrity. Internal peace and security,
obligations of a welftrre state have animated the govemment io practice the rules of
law, for the national development.

Need and Llrgency of Veterinary Legislation

In changing world, government rviil adapt to the New World order of things in
livestock production. Regulatory frameworks become globalized for many livestock
products, veterinary medicines, and infectious disease control and iood operation.
Among many regulatory factors of the need and urgency cf veterinary legislation, is its
non-existence. Conventionai Veterinary Acts in practice are not congenial with the
objective of sustainable livestock development. Traditional Acts do not provide the

legal support to implement priorify programs effectively to fulfill pubiic interest and

welfare. Veterinary requirement will become more precise in the coming century.

Suitable Acts are essential to encounter such prospective changes. A11 external and

internal factors indicate the need and urgency ofappropriate veterinary acts.
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Main Objectives of Veterinary Acts:

c To systematize and develop livestock activities legally.
o To regulate animal production and livestock trade (rnarketing, export and import of

livestock, its products and other inputs).
c To protect the weifare of consumers by providing wholesome meat and meat

products and prohibit aduiteration.
r To set up quality assurance of livestock products.
o To organize Animal Siaughterhouse and execute Meat Inspection / Meat Treatment

System.
o Guarantee the professional right and duties of the veterinarians by legal recognition

ofveterinary services.
e Suggest government in veterinary technical matters through an organized technical

expertise e.g. Veterinary Council.

' Prepare the ethical code of conciuct for practicing veterinarians for their
professional and moral development.

These Acts will promote

o Modernize livestock deveiopment which is envisaged in long term Agriculture
prospective plan

. shaping up implementation strategies of current policies, directives and strategies
ior the sustainable livestock deveiopment.

r Legal backstopping especially to Animal Disease control and Quality conhol of
animal products.

r Intemational recoilnition a-nd cooperation of the national veterinary service.
o Promote professional ethical standard and assure quality of veterinary services.
o Promote private practices and privaiization process.
o C-'onkol the epidemic, emerging animal diseases and zoonoses in r,var footing basis.

Acts are designed to suit the animal production system, socioeconomic situation, and
environmental neecis of tlie countr-r' and international requirement. These Acts fulfill the
national or intemational statutcry requirement and set a vision of more efficient,
equitable and employment intensive livestock sector, harmonizing the private and
government veterinary services. Act also entails the government to fulfili or enforce
public policies. The rnain objective of these Acts is for the development of livestock not
its control.

Silent Features of These Acts

. Specific in the respective subject: Preferred objectives of the acts will be
accomplished after the formulation of related regulations. Contents of the Acts are
compliant with the socioeconomic and cultural practices of the farming
communities.

t
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o Enforcement proposed is practical. Step by step enforcement has been proposed.
o Interpretation is uncomplicated: Language, style and words used are simple.
. There is no ambiguity, ambiguous and obscure words.
. Brief but complefe: these acts content the subject matter as per the national

requirement.
o Delegated legislation.' Subject matter specialists will draft scientific framework of

regulation and by-laws under delegated authority of the acts.

o Administrative justice and law: Ministry of Agriculture and Department of
Livestock Services is empowered to prove the instances or argument and final
decision under these acts

o Quasi judiciul office: Considering the perishable natures of livestock products and

for effective legal enforcement, Animal Quarantine Officer and District Livestock
Service Officer have been vested a qltase -- judicial power. Veterinarians will be

the judges of facts.
o Finance bill: Legitimate power of revenue collection for the service provided is

reserved.
o Government bill: Only tlie minister can present these bi1ls in the parliament.
o Authority cannot be transferred: authority entrusted by Act can not be transfered

to other person.
. System af appeal: If the subject is not under the local or territorial jurisdiction or

wrong procedure or interpretation, plight of appeal to review the soundness of
decision of an inferior authorif had instituted Amendment: Tnfections Disease

Control Act2020 had amended by the omillion of the word pays, panchhi, wa..

o Shall be as the prevailing /rrw; Subjects or legal procedures not specified in these

Acts shall be concluded as article 4 of the Muluki Ain.
o His Majesty's government shall be plaintiff: inquiry, investigation and register of

cases shall be administered by His Majesty government
o Power to amend Annex: By the notices in the l'{epal Gazette His Majesty

government retain power to modify the annex.
o Penalty and punishment: Penalty and punishment proposed are perfect considering

the austerity of the offense.

Acts and the Animal Disease Control

o Establishment of Slaughterhouse/ Meat Inspection System will be a fruitful
laboratory for disease investigation and disease control.

r Quarantine System (interior and international) will direct quality import and export
of animal and animal products.

o Establishment of Veterinary Council will spread out standard veterinary practices

Sanitary and hygienic standard will be useful for disease control.
o Animal Disease Control will enhance livestock production and productivity.
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Lacking in these Acts:

o Subject matter related to the vetero-legal cases has not been covered in the Act.
Materials pertinent to meat microbiology and industry are not mentioned.o central Bureau of Meat Inspection or Meat Board, as the apex body for
enforcement of act is not yet commissioned.

o Control and supply of Veterinary medicine is not managed

Suggestion

o A qualified legal advisor must be appointed in the Department of Livestock
Services.

o Implementation strategies of the Acts should be designed instantly.
r Contingency plan taking FMD as a model should be prepared.
r Manpower, especially for meat inspection, shouid be trained.
r Slaughterhouse and Meat inspection Act enforcement strategies shou1l be prepared

though intensive discussion with consumers, Butchers and political leaders ,u"h u.
Mayors, Village Development Committee chairman.

o Ad-hoc Veterinary Council should be formed immediately.
o Economical model of slaughterhouse convenient to private parties should be

composed in consultation with FAO and other international organizations.
o Drafting new Acts as per need and timely revision should be a continuous process.
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CONSERVING ANIMAL GENETIC RESOURCES IN NEPAL: ROLE AND

OPPORTUNITY FOR THE VETERINARIAN

J.N.B" Shresthar

ABSTRACT

veterinarians can play a vital role in identifying indigenous aninlals w-ilh

unique morphological and protluction characteristics. This is made possible

,o,hi,t livestrLck and paultry are examined routinely for prophylactic

ft'teasures and treatment rtf' diseases. Active participalion irr acqttirhry

knowledge and skills in the newly enterging technologies af ntolecular

biotogy ancl reproductian will allow the yeterindry profession to be in the

Jbrefrorrt. The ciose association betyteen the vetet"inariun and the animctl
"rpnli", 

provides a unique oppotrtunity for the prafession to deruonsirale

{earlership, detlicatiott and a strong conunitmeilt towards consetnGtiafi'

INTRODUCTION

Hrrnan societies have relied for centurics on animal agdculldre to provicie food, fibre,

power, fertilizer and ernployment. This is more apparent in developing countries where

i.,r*un activities are interwoven N'ith the raising of livestock and poultry" Nepal has a

sir.ong animal agriculture witir 14 percent of the national gross domestic product derived

from livestock. More than 90 percent of the farmers in rural aleas supplement their

income by the sale of products from dor:lestic anirnals. Furthermore, domestic animals

are idolized and sacrificed in nearly every reiigiOus rituai. Thus, the signi{icant

economical and eultural irnportance of these animais to the Nepalese societ5" deserves

special attention in the planning of policies and nationai strategies.

h,ta,ior cornmercial c+inpanies, which orvn breeding populations of cattle, pig chicken

ani turkey, have benefited financially fiom the genetic response to artificial seiection'

Hon;ever, selection has greatly reduced the genetic variability associated with

mc,ipitoiogical and produetion characteristics. This has aroiised serious concems over

the deereasing rate of genetic r€sptlnse' Unforf+nately, the mainstream agriculture

ploclucers and the generai public are not aware of tlie impofiance of genetic lesources

anci the naruou,iitg genetic base of ii*mestic animal species. Many individuals involved

in anirnal agricultiire rviltr recall tl"rr ,:',ligenous anlmai ptputraticns, once common in the

hills and miuntains. which fti'e fiii.* .,jbsent from the lanriscape. Because of these facts,

the conservation of dorneslic aniinal genetic lesou{ces has thus t-recome a preoccupation

in many countries around the rn,orid including lJepal. 'fo arlilress animai genetic resoiirce

c,:flservation issues, biotechnolog-y programs have been developed iii liorth Amelica

I Research Scientist, Agriculture and Agri-Food, Canada
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(Shrestha, 1990; Gerrits and Shrestha, 1995). Furthermoie, the Food and Agriculture
Organizatton of the United Nations has published a list of domestic animals, of which
the existing diversity is increasingly under threat (Scherf, 1991). The detailed
description of domestic animal genetic resources in Nepal has been reviewed (Shrestha,
r ee8).
It is common occurrence for veterinarians during the routine practice of disease
prevention and treatment to come in contact with animals having unique morphological
and production characteristics. All indigenous animals need to be identified,
characteized, protected -and preserved through the dedication, professionalism and
support of individuals participating in conservation activities. Veterinarians can play a
key role in conservation issues as they are, and will always be an integral part of the
process.

Importation of Exotic Breeds

The supply of food to meet the growing requirements of the human population deserves
special attention. In an effort to improve productivity, exotic breeds with potential for
production have been imported into the country for nearly a century. These animals
were, and are used-extensively to upgrade indigenous livestock and poultry populations
across the country. Later, crossbred populations that produce significantly more milk,
meat and eggs were developed. Concurrently animals as a source of power and manure
were replaced by increased mechanizahon and the use of chemical fertilizerS; An
increase in productivity has cerlainly been achieved, but at high lnput costs.
Consequently, there has been an unprecedented demand for technical services and skills
to address increasing animal health, nutrition and management needs. Thus, the
infroduction of exotic breeds has increased the need for veterinary and agricultural
professional services across the country and also created employment.

Decline of Indigenous Animals

The steady conversion to crossbred populations has had serious consequences on the
structure and management of animal enterprises. There has been a drastic decline in the
number of indigenous animals with unique morphological and production
characteristics. Thus, in both livestock and poulbryr, potential genetic variat[on for
hardiness and disease resistance, which may possibly be important and valuable in the
future, have been overlooked. The rapid increase in crossbreeding activity must
therefore be considered as a threat that could ultimately lead to the extincfion of many
indigenous animals. The technology to artificially ricreate the array of genotypes
represented in currently existing populations is not available today and may not exist for
a number of decades. Veterinarians can play important role by documenting any
increases in the number of subclinical and clinical cases of disease encountered in these
crossbred animals. Similarly, the susceptibility of indigenous animals to diseases as a
result of the changing environment should be noted.
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Emerging Technologies

Qualitative and quantitative variations in genes on specific chromosomes or gene

combinations detected at the DNA or gene product level have been known to be

associated with morphological and production characteristics. Measuring genetic

distance among animal populations based on highly polymorphic microsatellite markers

or mitochondrial DNA D-loop sequences or fingerprinting, will help to locate

populations that are distant on the evolutionary scale, thereby increasing the possibility

of locating a large number of segregating genes in the diversified populations. DNA
from divergent genetic populations with distinct features is being increasingly used to

develop maps for livestock and poultry species. Although knowledge in this area is

rapidly expanding, the average mammalian genome is thought to consist of 50,000 to

1.00.000 genes.

Unfortunately, only a few of these genes have been found so far. A number of markers

that have already been identif,red could be used as tools to rapidly screen breeding

populations for specific characteristics. 'Ihis technology may also be used in
combination with quantitative methodology to improve the accuracy of predicting

breeding values based on genetic rnerit. There is a need to maintain breeding popuiations

rvith specific attributes or with a large amount of variability. These populations will act

as a reservoir of specific nucleotide sequences in the DNA related to morphological and

production characteristics in the animals. In the future, veterinarians who acquire the

knowledge and technical skills to identify and to utilize major genes from exotic animals

will play a key role in improving animai populations.

Newly developed reproductive technology used in creating transgenic animals may

improve the resistance of breeding populations to specific diseases. Specific genes from

cryopreserved DNA of indigenous animals could be incorporated into the genome of the

transgenic animals. A number of leading veterinarians in developed countries have used

this approach to increase the amount of genetic variability by utilizing the technology of
gene transfer among species relatively close from an evolutionary point-of-view. The

potential benefit through the savings in handling, vaccination and the use of anti parasite

and antibacterial drugs could result in significant savings to the producer and provide a

safer food supply to the consumer.

There are wide variations in genetic resources, both among and within animal

populations. This gteat potential might be exploited to meet the changing consumer

preferences and environmental conditions, simultaneously contributing to the efficiency

tf production. A major problem in the conservation of domestic animals is the lack of
funding. Additional budgetary allocations are needed to increase total research effort in

animal agriculture including the conservation and the use of domestic animal genetic

resources. The inability to obtain additional funds may seriously compromise the

competitiveness of animal agriculture.
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CONCLUSION

Domestic animals are of great commercial importance and represent an important sector
of agriculture. However, the technology, human resources and mechanisms to effect the
long term identification and conservation of unique, valuable domestic animals does not
exist in the country. The identification and utilization of domestic animals with
important and divergent genetic resources will play an important role in the future of
domestic animal improvement.

Veterinarians can play an important role in the conservation of Nepal's animal genetic
resources by documenting diseases encountered, identi$zing unique animals and
demonshating leadership by actively participating in the newly emerging technologies
of cryopreservation and biotechnology.
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A REVIEW OF FISH DISEASE PROBLEMS IN NEPAL

R. Thakurl

ABSTRACT

Several reports and literatures were studied to evaluate the loss in fish
production caused by infectious and non-infectious diseases offish in Nepal.

The parasitic diseases (both internal as well as external parasites) were the

most prevalent. Diseases caused by protozoa, helminthes and crtrstacea were

economically important. Fries and Jingerlings **ere mostly affected by

protozoan and helminth diseases wltile crustacean diseases mainly affected

brood fish. Among the bacterial, fungal and viral diseases, the losses caused

by EUS (epizootic (Jlcerative Syndrome) was significant. The disease

problem has increased with the intensification of fish production system in

the country.

INTRODUCTION

In Nepal about 185 indigenous fish species have been identified and five species of
exotic fish are successfully introduced (Anon, 1991). Commercial fish farming started in

Nepal since 1947 with the introduction of Indian Major carps. Common carp was

introduced from India in 1956 and from Israel in 1960. Grass carp was also imported

from India in 1967, Silver Carp from Japan in 1972 and Rainbow trout from Japan in

1988 (Anon, 1998).

Commerciallv produced f,rsh in Nepal are Rohu (I-abeo rohita), Naini (Cirrhintts

mrigala), Bhakur (Catta catla), Common carp (Cyprirus carpio), silver carp

Qlypophthalmichthys molitrix), Bighead carp (Aristichthys nobilis), Grass carp

{Ctenopha ryngodon idella) and rainbow troat (Onchorynchos mykiss) and other

indigenous fish such as Asla (Schizothorax spp), Sahar (Ior spp), Katla (Accrosochilus

spp) are captured from rivers. Tilapia (Tilipia nilcttica) and Puntius (Puntius gonionottts)

are under study.

Among different systems of fish culture, the extensive and semi-intensive systems are in

general practice. The intensive system, which requires high 1evel of technology, is being

adopted in some lake systems. In Phewa Lake and Kulekhani hydroelectric reservoir,

fish are cultured in cages; while, pen and enclosure system is practiced in Begnas and

Rupa lakes. Fish culture (Pissiculture) is aiso integrated with livestock and horticulture

systems, Fish is also captured from river and other water bodies.

I Fisheries Development Center, Janakpurr, Nepal
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Fish disease problems in Nepal

Disease problems in fish were low in the past. With the increase in fish culture practices,
disease incidences and intensities have also increased. It is estimated that annual loss in
production due to fish diseases range from 25 to 30 percent, which is equivalent to about
4 to 5 million rupees every year. It is also estimated that parasitic diseases alone cause 8
to 12 percent loss in production (Anon., 1996).

The first incidence of parasitic disease, Gill fluke (Dactylogyrus spp) was observed in
1965 in common carp fry in Godawary Fish Farm. It caused mortality in the nursery
ponds, especially where fry popualation was heary. The first case of Cestode infection
(Cariophyllaeus spp) was detected from the intestine of common carp yearlings in
Godawary Fish Farm in 1965. White spot disease (lchthyopthiriasis) caused severe
mortality of fry, fingerlings as well as adult fishes in 1,961. Trichodina was also first
detected in the hatchling of Chinese carp (Grass carp and Silver carp) from Godawari
Fisli Farm in 1972.

First account of fish disease EIJS (Epizootic Ulcerative Syndrome) came inMarch 7972
from Queensland, Austalia. It f,rrst appeared in Nepal in 1989/90 and caused 15-20%
loss in production equivalent to 30 million rupees.

METHODOI.OGY

On the basis of obsewations and reporls from different government fish farms, the
occurrence of fish diseases has been reviewed. The commonly occurring fish diseases
have been presented in Table 1.

Table I Fish parasites recorded in various fish farms in Nepal.

Farms
Affected fish

species
Protozoan and

Parasitic diseases
Recorded

priod
Fisheries development
cenhe(FDC),
Bhairahawa

Common c&rp,
Silver c&rp,
Rohu. Naini

Trichodina sps,

Monogenea,
Tapeworm, Argulus sps

1 998

FDC Bhandara Grass carp Trichodina sps, I 998
FDC Hetauda Bighead cdtp,

Common cam
Trichodina sps,
Monogenea

1998

FDC Janakpur Common c?rp,
Bighead calp,
Naini

Trichodina sps,
Monogenea

i998

FDC Fattepur Grass car1.,
Common carp

Trichodina sps,
Monogene

1998

FDC Lahan Grass carp Trichodina sps,
Monogenea

r 998

Central Fish hatchery,
Baiaiu

Common c&rp,
Grass cam

Trichodina sps,
Monogenea. Tapeworm

l.
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The parasites were found in mucus and gills of fish causing a moderate to light infection.
Trichodina sps affected mostly fry below 3 cm, while Monogenea affected mostly the

fingerlings below 60 gms. Tapeworms were mostly recorded in fingerlings of common

carps.

in addition following diseases have also been reported in Nepal.

A. Protozoan Diseases:
1. Costiasis or Blue Slime Disease.

2. Ichthyopthiriasis or White Spot Disease.

B. Crustacean Disease:
l. Lemaeasis

C. Bacterial Diseases:
l. Tail Rot or Fin Rot Disease
2. Dropsy

D. Fungal Diseases:

1. Saprolegniasis
2. Branchiomycosis or Gill Rot Disease

3. Epizootic Ulcerative syndrome (EUS)

E. Viral Disease:

1. Spring Viremia of Carp (SVC)

F. Environmental Diseases:

1. Gas Butrble Disease or Gas Embolism in Hatchlings.
2. Asphyxiation

Three species of Protozoa, two species of monogenetic trematodes, nematode and tape

worrns have been recorded in the carps.

Trichodina spp is distributed all over Nepal. This protozoon mainly affected small sized

fish. Monogenetic trematodes parasitized fry and fingerlings. The incidences of
Nematode and Cestode infection are less. Parasitic infection is more common in fish

seed than the table and brood fish in which Argulosis is observed.

EUS, seen in both indigenous and cultured species, affected large sized fish causing

severe economic losses.
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DISCI'SSIO}*

Fishes in Nepal suffer from different types of diseases. Mainly parasitic diseases are
reporled which cause heary mo(ality in hatchlings, fries and fingerlings. Larger fish and
brood fish are susceptible to protozoan and helminth cliseases but are r.ulnerable to
crustacean diseases. Infection with Argulus and Lemea may not be fatal but cause
ulcerated lesion-permitting attack by bacteria. fungi and viruses.

The incidences of bacterial, fungal and viral diseases are low. Reports on these diseases
are rare' Confirmation of viral disease in Nepal is difficult due to lack of laboratory
facilities. EUS, now knorvn to be caused by a fungus, causes healy loss to marketable
and brood fish.

Serious attention is required from a1l concemed authorities to conkol disease problems
in fish. The future of the fish industry and recreational fisheries depends upon the
development of effective methods to maintain healthy fish population.

RECOMMEI\DATIOI{

With the expansion and development of pisciculuture in Nepal, there is demand skilled
manpower to tackle disease problems in fish. Technicians involved in this field must be
allou'ed to remain in the same field. Good working environment must be developed.
Fish is cultured mainiy in the Terai of Nepal but the only laboratory which looks after
diseases in fish is located at Balaju in Kathmandu. Laboratories in different places of
Terai must be established and other facilities especially opportunity for higher education
must be developed.
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REPORT ON OUTBREAK OF CAPRINE BABESIOSIS IN CIIAUMALA
VILLAGE OF KAILALI DISTRICT, F'AR WEST NEPAL

B.K. Nirmal and R. Gautaml

INTRODUCTION

Goat rearing is an important agricultural enterprise in the far westem region. Some

districts of far-west regions are recently emerging as the potential goat rearing areas of
the country. The poverly alleviation goat-rearing program of HMG has given stimulus

for its expansion. The combined goat population of the four dishicts is figured to be

around 400,000 which constitutes about 60/o of the country's total goat population. Goats

are mainly raised for meat contributing abaut 19.4o/o of the total meat production (CBS.

200U2007).

Among the various diseases affecting goats, babesiosis had not been reported prer,'ious1y,

though it has been reported in cattle population from different parts of the country

including from far west region. Babesia are intra-erythrocy'tic protozoan parasite of
domestic animals and are the cause of haemoglobinuria and anaemia. They are

transmitted by ticks of various genera in which both transovarian and transtadial

transmission can occur. Babesia motasi and B ovrs are of clinical imporlance in goats,

former being of particular importance fcr the severity of the disease caused by it. These

haemoprotozoan parasites are transmitted by ticks belonging mainly to Haemaphysalis

and Rhipicephalus genera. The present paper reports the outbreak of babesiosis in the

goat flocks of Rajipur, Chaumala of Kailali district, which is known as a potential

pocket area of goat keeping.

Climatic Condition and Goat Management in the area

Tlie maximum temperature of the district during the summer months (April to June)

ranges from 35-43' C. The weather remains hot and humid during the monsoon (June to

August) with temperature fluctuation between 33 and 38o C. Horvever, the winter season

marked fall in the ambient temperanrre i.e. between 15 and 25" C. The goats are

generally housed inside the shed at night and taken to the community grazing land or to

forest for grazing during the day. G ats are basically dependent on gtazing for their

feeding with little supplementation oi concentrates and salts only occasionally at home.

There is a dense forest area near the l'illage close to foothills. There is always a
possibility of infestation of ticks, ivhich might have infested the wild animals earlier.

I Regional Veterinary Laboratory, Dhangadi, Kailali
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Outbreak of caprine babesiosis

Epidemic Background

The disease outbreak was observed in the Rajipur village of Chaumala Village
Development Committee, which is near the Eastwest highway and approximately 5 Km.
away from the foothills. The outbreak was seen in a flock of over 25b goats in the inonth
of July-August 2003. Altogether 28 (11.2Yo) adult goats in the flock were reported to
have died due to the disease within a period of one mon*r and over 20 animals were
clinically ill. Earlier during mid June, there were reports of tick infestation in goat
population at that area. Most of the sick animals were crossbred of Ajmeri (Rajesthan
Breed)' Three years back, there was an outbreak of Goat pox in the samp lot. Tire sick
animals as complained by the farmers appeared depressed and dull witn higfr fever that
did not respond to antibiotic therapy namely Oxytetoacycline and Procaine pinicillin. the
animals gradually lost condition, gave up feeding and passed red coloured urine towards
the terminal stage and finally died following a course of 5-6 days illness. Few animals
were reported to have fallen sick suddenly with high fever that immediately went
prostrate and died within few hours.' '

Clinical Findings

Clinical examination of sick animals revealed high temperature of 105-106.4o F,
anaemia with pale and icteric conjunctiva and pale mucus membrane of the mouth
su gge stive of hemopro tozoan infection.

Post mortem and laboratory findings

Post moftem examination of the dead goats showed grossly enlarged and friable liver
with pale yellowish discoloration. Gail bladder was found to be disiended with granular
bile content.

Blood smear prepared from sick animals stained with Giemsa revealed healy infection
of erythrocltes with pyriform blood protozoan parasites. The parasites were diagnosed
as Babesia species (8. ntotasi and B. ovrs) on the basis of their shape and size. the
haematological examiantion of the biood from sick and healthy animais showed severe
anaemia (Table 1).

Table 1: Haematological findings in diseased and normal goats:

Haematological picture of diseased and normal goats
Total RBC/
cu.mm

Total WBC/
cu.mm

Hb. PCV Lymph
ocyte

Neutro
phil

Eosinop
hil

Mono
cYte

Basop

Diseased I,6x l0' 3x10' t0% 38% 36% 26% Ni1 Nil
Healthy 13xl0o 9x10' 12s/dI 28% 62% 30% )"/o 0-2%
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A severe anaemia with erythrocyte count as low as 2x106/pl and IIb level dorn'n to 3gipl

was present in most clinical cases. These findings are in agreement with several eariier

reports from abroad (Blood et al, 1995).

Treatment

Treatment to the entire sick population of animals could not be extended because most

of the f'armers had already sold the whole flock of goats with sick animals. Holever,

some sick animals rnere treated with Berenil @ 3 mg/Kg body weight, INI resulting a

dramatic recovery of the treated animals. As a measure to control the trck popuiation in

animals Iverrnetin injection was recommended for use in all animals in the VDC just

before the onset of rnonsoon. r\lthough, bioortr protozoans are regarded as the problem of

large ruminants, this outbreak in goats had suggested that babesiosis could become a

freitttr problem in smal1 ruminants too resulting a loss in their production and

productivitv.
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PREVALENCE OF CANII{E TRANSMISSIBLE VEI{ERAL TUMOR AND
EFFICACY OF ITS SURGICAL TREATMENT

P.R. Shrestha and Nimrala Parajulil

AtsSTRACT

A stttcly w'as conducted on 2,870 canine coses braught at Central Veterinary
Haspital, Triptrreshwor, Kathmandu, .front June to Noventber 2001. A total of
2B turnor c{ises were observerl encl twelve cases were identifiecl as Canine
Transmissible Veileral Tumor after clinical and histopathological
examinatiorts. The disease was fotnrcl to be more conntlott in females than in
males. The srudy shor,ver{ the average age of male anclfemales to be 4.5 years
ancl 7.2 years respectively whir:lt rangedfront 2.5 to 6 years iru males ancl j to
l3 years infemales. Though the disease :l'tas tnore cot?tmon in small breecls,
trend on the definitive breed susceptibility y)as not evident. Reoccurrence of
only 22.2 perceilt of cases following surgical treatnrent showed elfectiveness
of surgical treatruent against this problenr. Hematological picture wa,s fotmcl
to be witkin the nonnal ran.ge in all examined cases.

INTRODUCTION

Canrne Transmissible veneral Tumor (CTVT) is a unique neoplasm, appearing in
cauliflor,ver like, peduncr,riated. nodular, papillary. or multi-lobulated forms. The disease
is transmitted b;r transplantation of tumor cel1s to the external genitalia during mating, to
ruptured skin, or to mucous membranes of the dog. It is found in both sexes. The major
sites are the genitalia, including vagina in bitch and glans penis and prepuce in male.
Metastasis is veqr rare, and if occurs, is mainly found in regional lymph nodes. The size
ranges from a small nodule to a large mass up to 10 centimeters. It is firm and friable.
'lhe surface of the tumor when exposed outside may bleed ancl ulcerate.

The disease was studied in a considerable detail at the turn of the nineteenth century by
Sticker and was erroneously called contagious lympiroma" Transmissible Veneral Tumor
(TVT) has also been calied condyloma, veneral granulorna, infectious sarcoma,
contagious lymphosarcoma, sticker tumor and histiocy.toma.

The disease is reporled from many regions of the world and is usually endemic where
dogs are free-roaming, pafticularly in cities and rural areas. Virus has been suggested to
be the causative agent but it is still unknown. Chromosomal studies show that most
veneral tumor ceils contain 59 chromosomes but dog's somatic ce11s contain 78
chromosomes. The specific feature of this furnor is that it may regress spontaneously or

r Central Veterinary Hospital, Tripuresrvor, Kathrnandu
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may metastasize to other parts of the body like regional lymph nodes, liver, spleen,

intestine, lung, eye and brain. The immunological response of the host may determine

the tumor behavior. In normal adult dogs the tumor is irregular and is benign in type in
contrast to the immunosuppressed old dogs and neonatal pups,where rapid growth and

metastasis of the tumor is a common feature. There is no evidence that the tumor is
transmissible to man.

There is no theraputic treatment for the problem except for surgical intervention. The
present paper reports on the incidence of CTVT in dogs brought for treatrnent at Central

Veterinary Hospital (CVH), Tripureshwor between June to November 2001, and the

responses of surgical intervention for this disease.

MATERIALS AND METHODS

A total of 2,870 canine cases brought at CVH from June to November 2001 were the

materials for this study. During the study, following methodologies were applied'

Tentative diagnosis was based on case history, symptoms and clinical examination and

histopathology was carried out for confirmative diagnosis. History of mating was the

primary consideration. Tumors were diagnosed on the basis of symptoms like

vulvar/prepucial bleeding or discharge, difficulty in micturition and the gross appearance

of tumor on clinical examination.

Hematological examination was carried out for Total Erythrocyte Count, Differential

Leukocyte Count, Total Leukocyte Count, Erythrocyte Sedimentation Rate, Packed Cell

Volume and Hemoglobin before surgical intervention.

Treatment

Treatment was done by surgical excision under general anaesthesia. Xylaxine and

Ketatnine hydrochloride were given as anaesthesia at the dose rate of l-2 mg and 10-15

mg pff kg bopy weight respectively. Tumor was excised from healthy tissue beneath the

base of the tumor along with stump. Later, cauteization with Copper Sulphate crystals

was done. Eitensive tumor mass of vagina was removed by episiotomy. Males were

casftated at the same time where as females were spayed by ovariohisterectomy after

one month of the fteatment. Follow up was done at the end of November. The patients

were examined for the re-occurrence of the tumor.

RESULTS

Out of the total canine cases, 28 dogs were found.to have different ffies of tumor. A
total of twelve tumors were identified as CTVT. Canine Transmissible Veneral Tumor

shared 0.41 per eent of total cases and 42.37 percent of total tumors of dog. This figure

shows low prevalence rate of CTW in dogs. However, CTVT contributed high

prevalence among the dog's tumor. Three males and nine females belonging to six

breeds were found to be affected by this disease (Table 1).
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Table I Prevalence of crvr in dogs at cvH (June-November 2001)

Sex
Breed

TotalPom cross ferrior crosr Labrador cross Local Apso cross Bhote
Male 1 0 0 1 0 1 3

Female 2 J 2 1 1 0 9

Total* 3

(2s\
3

(2s)
2

( 16.66)
2

(16.66)
1

(8.33)
1

(8.33)
12

(100)

Nine of the 12 tumor cases were treated by surgical excision. The three remaining cases
were not intervened surgically because two animals were very old and the third .u-r"1yu,
tried with chemotherapy, (vincristine sulphate at the rate of O.OS mg per kg body weight)
but showed severe side effects like vomiting, diarrhoea and nausei During the follow
up, reoccurrence of the problem was found in two cases (22.22 percent) of the
surgically treated dogs. One bitch (11 per cent) passed away among ihe nine treated
patients probably due to extensive bleeding and post-operative complications. It was
found that the efficacy of surgical treafinent was 66.67 per cent. Table 2 shows the
efficacy of surgical treatment in crvr as recorded in Novemb er 2aol.
Table 2 Efficacy of surgical keatment in crvr as recorded in 2001.

Sex Follow up result Total

Cured Reoccured Death
Male 2 I 0 J
Female 4 1 I 6
Total 6(66.67) 2 (22.22\ 1(11.11 9

DISCUSSION

Out of 2,870 registered canine cases, CTVT was confiimed pathologically in 0.41
percent of the cases. Among dog's tumor CTVT alone shared, 42.63 perient. From the

ftudy, CTVT was found to be msre prevalent in females (75 pir cent). Jubb and
Kennedy (1970) also reported crvr to be more common in females. The age of
infected male and female dogs ranged from 2.5 to 6 years and 3 to 13 years *ith u1
average of 4.5 years and 7.2 years respectively in the present study. Das and Sahay
(1989) reported the average age of male and female dogs to ue s.s and 7.2 years
respectively.

It was difficult to identifi breed effect in this disease during this study, because most of
the dogs were crossbreeds. Although the involvement of small breeds was seen to be
more in this study, it cannot be stated clearly due to the small sample size.' In other
studies, Das and Sahay (1989) have reported the predominance of large breed dogs in
this disease.
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Hematological study of tumors showed blood parameters within a nornal range.

According to report of Das and Sahay (1989), the average haematological parameters do

not deviate except on the occurrence of polyc;'themia in CTVT' Similariy,

histopathological features of the tumors were suggestive of TVT in all examined tissues.

During foilow up. reoccurrence was found in iwo dogs (22.22 percent). One bjtch died

becauie of extensive bleeding and probably due to infection. Effectiveness of surgical

treatment combined with cauterization with copper sulphate crystals was found to be

66.67 percent indicating the effectiveness of surgical therapy for this problem'

Al1 TVT cases brought at CVH revealed the history of mating rvith stray dogs,/bitches'

Dogs and bitches *ltn rvr were reporled tc be active and their general health

.orrditio6 rvere found normal except tr.'n'elve and thirteen years old two females who had

attained senile ages. Clinical signs observed were bleeding from genitaiia, blood mixed

nrine and straining at the time of micturiticn in all cases, protruding mass fronr the

vagina in few femiles, buldging appearance at the site of glans in ihe affected males.

Two males were castrated at the time of removai of ihe tumor. Four i"emaies were

spayeC by ovariohisterectomy after a couple of months of removal of the tumor' In one

*ui", *,,ltiple growlhs were noticed on the surface of penis. An extensive tuinor inside

vagina in one bitch rvas rernoved through an episiotomy'

CONCLUSIOI{

CTVT was found to be quite common canine tumor problem in cases repofied at

Central Veterinary Hospital. This high prevalence rate rvas probabiy due to the chances

of pet dogs to mate with shay dogs, because CTVT is c<-;mmon in free-roaming dogs'

The riisease was more prevalent in females. The disease was found to be common in all

age groups in females but more in young rnales. Reoccurrence rate of 22'22 percent

rigglrt"d that the surgical excisian combined with cauterizatiam was conlparativeiy best

and cost-effective treatment in this disease'
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PREVAI,ENCE OF INTERI{AL PARASITES IN YAK AND OTHER ANIMALS
OF LANGTANG VALLEY

D. E. Rabu,inl, D. D. Joshi2, D. Hirdr, B. Chheki2

ABSTRACT

A study conducted ta deterruine tlte Tsrevalence of internal parasites in the animals
reat"ed in the higk altitude Langtang valtey af Nepai showei that all species ofJ'arrn
snimitls are infecteri wiih gasl.roinlestinal parasites. While yaks oirt chorii", ot
ChanCanbcri were. faunri to be infected with Fa,sciola oni Trirhortrortgylus, no
irtfection a"f Fasciola wcis rec:ordetl at Jinght {rnd in cattle {rntl bufialoes of Diinche. In
horses at Kyanjin Gompa, ,\trangyres spp, parascaris equorum inct oxylru equi u,ere
the rnost cot?\\n(.)n prtrasites. This stucty provided some indicalion on the prevalence of
internal parasites of animals reared in the higlt altitude vailels of Himaliyas, althosglt
the Srnsll satnple size and short duration were the liruitations of this stuciy.

INTITODUCTION

The Langt-ang Valley is a high altitucle mountainous region in the Hirnalayas of
northeastem Nepal. The Flimalayan peopie of Nepal ur. pru,lorninantly an agricultural
eommunitv. Yak and Chauries (yak x local hill cow hybrid, which have a hlgher milk
yield than female yak) are ttre predon-rinant livestock of the region, providin! miik, a
source of fuel. and ser';e as pack animals. Yak and Chauries uu*ir. particularl"y weli in
the region due to the high altitude (up to 5000m). Domestic Yak and Chauries are free
ranging and migratorl'animais (Joshi, i982). Farmers, their families, and the herds
migrate to higher elevations. foliowing tire path of the melting snow 1ine to fresh grazing
areas. Other livestock in the region include Tibetan horses, cows, water buffalol goats
and sheep.

The prevaience of parasites has been sturjied to a limited extent in yaks of India and
Nepal (RangaRao and Sharma, 1994). How-ever, these studies have not focused
specifically on internal parasites in Yaks of the Langtang Valle.v. High prevalence of
inteiaal parasites has been descnbed irr studies done on Yak population in Cheese
production areas in Nepal (Joshi ei al, 1996). Information regarding the prevalence of
parasites in livestock cf the Langtang Valley may be useful in improving the overall
health cf livestock in the region. The purpose of this study was to detennine the
prevalence of internal parasites of free-ranging domestic Yak, Chauries, water buffbloes
and horses in the Langtang Valley.

I Univer-.ity of Caiifopiia at Davis, USA
" ]Vational Zoonoses and Food Hygiene Research Centre, Kathmandu
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MATERIALS AND METHODS

Yak and Chauries were studied at two different sites, Chandanbari (elevation 3350m)

and Jangbu (elevation 5000m). Samples at Chandanbari were collected from a total of
seven Chauries bdlonging to two different farmers. Samples at Jangbu came from a total

of 21 Yak and Chauries belonging to nine different farmers. At both locations, animals

belonging to different farmers grazed on the same pasture, but were brought in twice

daily 1o their respective owners for milking. Fecal samples were collected during

milking times. Loial custom prohibited obtaining feces per rectum; animals were closely

monitored and feces collected from the ground in a clean latex glove or zip'lock bag

immediately after the animal defecated.

Samples were collected from eight horses at Kyanjin Gompa (elevation 3850m), using

the same method as above. Horses were also free ranging on pasture' Samples were

also collected from seven water buffaloes by the same method in the town of Dhunche

(elevation 1950m). Water buffaloes were housed in permanent corals and were used for

milking.

All samples were analyzed by two methods: Modified McMaster technique for

determining prevalence and eggs per glam (EPG) of protozoa and nematode eggs; and

sedimentation technique for determining prevalence of trematode eggs. None of the

animals studied had ever been treated with deworming medication previously. All
samples were collected"during the rainy season (monsoon)'

RESULTS AND DISCUSSDION

Examination of seven fecal samples from chauries in the Chandanbari site showed the

prevalence of Eimeria sPP., Trichostrongltlus spp., Strongyloides spp., Fasciola

hepatica, and Toxocara vitulorum (Table 1). Examination of 21 fecal samples from yak

and chauries in the Jangbu site showed the prevalence of Trichostrongylus spp.,

Strongyloides spp., and Toxocara vitulorum

Table 1 Prevalence of internal parasites in yak and chauries (fecal examination)

Fecal examination of 12 cows and water buffaloes samples in Dunche showed the

prevalence of Trichostrongylus spp., Eimeria spp., and Paramphistornum (Table 2)'

Site EIMERIA
SPP. (Oh\

TRICHOSTRONG
YLUS SPP. (Yo)

STRONGYLOID
ES SPP. (%\

TOXOCARA
VITULORUM(O/O\

FASCIOLA

Chandanbari
(3350 m)

71.4 t4.3 85.7 57.1 42.9

Jangbu
(5000 m)

0 33 23.8 4.7 0
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Table 2

Internal parasites in yak and other animals

Prevalence of internal parasites in cows and water buffaloes on fecal
examination

Site EIMERTA,TPP. (:%) TRTCHOSTRONGYLUS SPP. (%) PAMMPHTSTOMUM (%)
Dhunche 50 67 16.6

Fxanination of eight fecal samples from horses in Kyanjin Gompa showed the prevalence of
Strongyles, Eirneria spp., Parascaris equorunt, and Oxyuris equf 6aUte :;.

Table 3 Prevalence of internal parasites in horses on fecal examination

Site Eimeriaspp (%) Strongyles spp.(%) P a ras c a ri s e q uo rum (o/o) Oryuris equi (%)
Kyanjin
Gompa

25 100 37.5 50

Like other studies of yak and chauries (RangaRao and Sharma,1994),this study showed
that Fasciola rpp was the predominant trematode. The lower prevalence of Fasciola at
higher elevation may be due to the inability of Lynmaea snails to live at such high
elevations. Further studies are needed to determine this difference. prevalence and
average EPG of nematodes are also consistent with other studies (RangaRao and
Sharma, 1994).

Furlher studies are needed in order to have a broader understanding of the internal
parasites of livestock in the Langtang Valley. This study was limiied by time and
sample size. Future studies could include larger ru*pi" size; test the effects of
anthelminthic medications on rnilk production and overall health, and sample collection
during the dry season, u,hich mav affect the prevaien ce of Fasciola in bovidi.
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EVALUATION OF ARTIFICIAL INSEMINATION PROGRAMME IN

RUPANDEHIANDKASKIDISTRICTSoFWESTNEPAL

K.P.Sankhir

ABSTRACT

The result of artificial insemination in cattle and buffaloes for conception

rate, numbe:r ctf male calves born antl their survival trend were studied in

Kaski ancl Rupantlehi clistricts of Nepal. Among the 318 cattle and 224

artificially ins;eminated buffaloes monitored in Kaski, 190 cattle and 124

briyolonr' *ere found pregiiant with the conception rate of 5 9 .7ok and 5 5 ' 4%

riipectively. Simitart), o*ong the 1080 inseminated cattle and 123 buffaloes

monitoreil in Rupandehi 586 cattle and 50 buffaloes were found pregnant

resulting the conception rate of 54.3 and 40.6 percent respectit'elr" The-

nuntber oJ'inseminitions/conception for cattle and btffiloes were I 67 and

1.80 respectively in Kaski, oni l.8q and 2.46 in Rupandeli. One Jtuttdred

eighty-fve mall ancl 1g4 female calyes were bont fi'orn 406 c.rrtle in

Rupandehi resulting 48.5.i1.2 male female calf ratio, tt'ith 20 cases of

abortion. similarly, 55 male ancl 57 fentale calves v'ere bornfront ll7 cattle

including 5 aboriion cases resulting tlte ntale fenrale calf ratio of 49'51 itt

Kaski clistrict. In buffaloes, the male andfemale calf ratio were 48"52 and

50;50 in these flistiicts respectively. About 95'% female calves were found

well grown at the time recirding while most of the male calves were eitlrcr

already d.ead or very poorly maintained'

INTRODUCTION

Artificial insemination (AI) service is included in the regular programme of almost all

District Livestock Service Offices (DLSOs) of Terai region and in some Hill districts

mainly Kathmandu, Lalitpur and iaski. A total of 41032 animals were artificially

inseminated in Nepal during the year l9ggl2oo0 (Annon, 199912000a), among which,

1176g inseminations were 
-carried 

out in the Western region (Annon., 1999/2000b)'

However, the information about the conception rate of these inseminations, the number

of male and female calves bom and their present status are usually lacking. Hence the

present study was carried out to evaluate the outcome of AI carried out in Kaski during

tggglzooo and in Rupandehi district during 2000/2001. The objective was to evaluate

the effectiveness of Ai services in the districts and to identify the reasons for the success

or failure of this service.

I Veterinary Officer, District Livestock Services Office, Rupendehi' Nepal
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MATERIALS AND METHODS

Cattle and buffaloes inseminated during July to October, 1999 in Kaski and July to
August, 2000 in Rupandehi were monitored in October and JulyiAugust months of the
succeding year respectively. The formats with owners' names, address, date of
insemination, species and breed of animals, semen straw number (bull number) were
provided to the technicians. They visited the farmer/farms to record the number of
conceived animals, the date of parfurition, number of abortions, and male and female
calf bom and present status of these calves. The technicians other than inseminators
were selected to record the information in order to avoid the biasness if any. Similarly,
the insemination monitoring results recorded by Semen Bank Bhairahwa in FY
199912000 are also included in this study to obtain more accurate information.

RESULTS AND DISCUSSION

Conception Rate

Out of 318 inseminated cows of different breeds monitored, 190 were found pregnant in
Kaski district resulting in 59.7o/o conception rate in cows (Table 2). One hundred twenty-
four buffaloes from 224 rccorded were found pregnant resulting in 55.4%o conception
rate. Among the 1080 cows and 123 buffaloes monitored in Rupandehi district 586 cows
and 50 buffaloes were found to be pregnant resulting 54.3% and 40.6%o conception rate
respectively (Table 1). The rate of conception was variable from one AI center to
another indicationg its dependency on the skill of inseminators. This could be the reason
of higher conception rate in Kaski district. However, the conception rate recorded in
both districts is still higher than the average conception rate of 51.23 in Westem region
(Annon., 199912000b) and36.2Yo in Eastem region (Annon., I99912000c).

Table 1 Conception rate of artificially inseminated cattle and buffaloes in
Rupandehi district.

s
N

A,I.
Center

Monitoring
Office

No, of recorded animals No. of Pregnant
animals Conception Rate

Cow Buff Total Cow Buff Total Cow Buff Avg.
1 DLSO

Bhairahwa
DLSO 155 l9 174 8l 9 90 52.26 31 .37 55.52
Seman Bank 98 18 r 16 58 l3 71 59.1 8 72.22
Total 253 290 139 22 161 54.94 59.46

2 LSC
Jogikuti

DLSO 3_00 23 323 174 12 186 58 52.20 57.14
Seman Bank 87 10 9'7 51 J 54 s8.82 30
Total 387 JJ 420 225 15 240 58.14 45.45

3 LSC
Kerwani

DLSO 168 16 184 103 5 108 6t.31 3r.25 54.98
Seman Bank 81 6 87 3'7 4 41 45.68 66.6'l
Total 249 22 271 140 9 149 56.22 40.91

4 LSC
Butwal

DLSO 96 l1 107 42 2 44 43.75 18.18 45.86
Seman Bank 41 o 50 26 2 28 63.4t 22.22
Total 137 20 157 68 4 72 49.64 20

5 LSSC
Manpakadi

DLSO 30 7 3'7 6 0 6 20 0 2t.54
Seman Bank 24 4 28 8 0 8 JJ.JJ 0
Total 54 11 65 14 0 t4 2s.93 0

District Total 1080 L23 1203 586 50 636 54.26 40.6s 52.87
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S

N
A.I.

Center
Monitoring

Office

No. of recorded
animals

No. of Pregnant
animals

Conception Rate

Cow Buff Total Cow Buff Total Cow Buff Avg.
I DLSO

Pokhara
DLSO 156 13 229 88 40 128 56.4t 54.79 56.31

Seman Bank 124 16 140 73 7 80 5 8.87 43.75

Total 280 89 369 161 47 208 57.50 52.81

2 [-ivestock
Service
Center

DLSO 38 135 113 29 71 106 16.31 57.03 61.27

Seman Bank
Total 38 r35 I /-) 29 71 106 16.31 57.03

District Total 318 224 542 190 124 314 59.75 55.36 57.93

Sankhi

Table 2 Conception rate of artificially inseminated cattle and buffaloes in Kaski distirict.

Number of Services per Conception

586 cows and 50 buffaloes were found pregnant after a total of 1080 and 123

inseminations, respectively for these animals in Rupandehi (Table 1 &3). Thus 1.84 and

2.46 inseminations were required to be pregnant for one cow and one buffalo
respectively. Similarly, the number of service per conception was again u,ithin the range

of recommended goai for well managed herds, as i.60-1.75 service per conception has

been considered one of the measurements of breeding success.

Table 3 Number of Insemination per Conception

S

N
Distict

No. of recorded
animals

No. of Pregnant
animals

No. of Insemination/
Conception

Cow Buff Total Cow Buff Total Corv Buff Average

1 Rupandehi 1080 t203 586 50 636 1.84 2.46 1.89

2 Kaski 318 224 542 r90 r a/tL+ 314 1.67 1.80 t.12

Male Female Calf Ratio, Calf Survival trend and Incidences of Abortion

Based on the calving records of 406 cows and 28 buffaloes, in Rupandehi the number of
male and female calves born from cows were 185 and 194, and from buffaloes were 13

and 14 respectively (Table 4). Similarly, from the total recorded calving of 112 cotvs in
Kaski, the number of male and female calves born were 55 and 57 respectively and from
1 16 buffaloes the number of male an female calves were 5 8 each.

The tendency of the farmers to grow female calves of cattle is found appreciable in both
districts but most of the male calves were reported dead within a month or two due to
starvation in Kaski. In Rupandehi, the recorders found about 68% male calves were alive

by the age of fwo months. Milk market problem in this district compelled the farmers to
provide milk even for male calf. It is also the general tendency of buffalo keeping

;<Q
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Evaluation of artificial insemination programme

farmers of road sides and market areas of Kaski to remove the male calf immediately
after birth. 'Male calf raising is not profitable' was the farmers, argument.

Out of 1 17 Pregnant cows and, 117 buffaloes, incidences of abortion recorded in 3-7months of gestation was 5 and 1 (4.27oh, 0.g5%) in Kaski. Similarry, out or +oepregnant cows and 28 buffaloes, 20 cows and 1 buffalo aborted (4.g% and,3.60/o) in
Rupendehi district.

Table 4 Incidences of Abortion, Male Female caives Ratio and the carves,
Survivai trend

S.

lI Output Description
Outputs

Rupandehi Kaski
Cow Buffalo Cow Buffalo

1 No. of Pregnant animals
monitored

406 28 117 tt7

2 Incidences of Abortion 20 1 5 I
3 No. of Male calves born 185 13 55 58
4 No. of Female calves bom 194 14 51 58
5 Male Female calves Ratio 48.81:51 .19 48.15:51 .85 49:51 50:50
6 No. of Male I-ive calves at 2

month age
126 13 1i Most of

the male
calves
already
removed

l No, of Female Live calves
at 2 month age

187 14 54

8 % of Male Live calr,es at 2
month age

68.\2 r00 20

9 % of Female Live calves at
2 month age

96.39 100 94.74

CO|.TCLUSION

Although artificial insemination is commonly practiced in many parts of the u,orld, the
use of this breeding technique is very limited in Nepal. Scafiered hreedabie animals insubsistence level of fanning system and 1ow lwel of commercial dairy farmingparlicularly in hills is one of the costraints to include many animals in this practice.
Scarce resources such as transport facilities, limited numbei of techniciarm urJ g.Lotiylimiting the use of AI. Conception Rate is another key factor for iivestock farmers to
select AI or natural breeding' It is generally observed that inexperienced technicians areposted in newly established AI centers, resrilting very low conception rate, which
discourages the farmers for AI. Ignorance of mosl or ihe farmers about the time forinsemination, lack of skill of the technicians to detect ,eskus,, hence untimelyinsemination, identification and subsequent treatment for repeat breeder animals are

87



I 
-------r

I

I

Sankhi

some of the reasons for poor conception rate in the artificially inseminated animals.

Refresher practical training must be arranged to improve the skills of the inseminators.

Several times it is discussed that 62.5oh exotic blood level in cattle is more appropriate

for most of our farming conditions. However, neither the semen supplier units distribute

the semen in this -unni, nor the AI centers in the field attempt to follow this pattern. In

fact, progeny record keeping is becoming extremely difficult due to indiscriminate

insemination. Hence there is urgent need to develop and implement strategic breeding at

least in some selected dairy pockets of the country.

REFERENCES:

Annon., (19991200A{. Annual Reporl, 057/58, Animals Breeding and Artificial
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STUDY ON PIG MORTALITY IN EASTERN NEPAL

S.R. Aryall

ABSTRACT

A study on pig mortality in Eastern Nepal was coruductecl cluring July 1999 *
June 2000. Farnters w'ere intetniewed in dffirent season of the year to
collect itforntatiort ort rnortalifi,. The study showed an average of 10.23
percent mortality in pigs in this region. pre-weaners had the highest
mortality (20.45%o) followed by post-weaners (3.49%o) and adults (1.s6%o).
Pre+veaning (32.86%d and post-weaning (5 44%o) mortality were found
higher in rainy seasoil whereas, adult mortali\) e.60%o) was found higher in
summer. Among the ailments cause of death physical injuries/crushing by the
sow accoutlted for highest mortality in pre-weaners (52.94%o) ancl pyrexia
accounted for highest mortality in post-weaners (66%o) and adults (75%o)

respectively.

INTRODUCTION

Pigs are important domestic animal species in Eastern Nepal. Pig farming is emerging as
a potential source of commercial meat production as well as a source of income for the
poor people. Out of 4.3 million pigs in Nepal, 45 percent are raised in the Eastem hills
(CBS, 1993). Mortality has been found to be a major source of economic loss in pig
rearing. Although pig mortality is the cause of important economic losses in the
enterprise, it is often neglected by pig raisers and farmers. This study was undertaken to
analyze the extent and significance of pig mortality from different age goups to find out
the major causes of death and to recommend possible remedial measures.

MATERIALS AND METHODS

Pig breeding farmers of eastem Nepal having 1-5 breeding sows and fattening pigs were
taken for the study. The management practices, hygienic conditions, housing facilities
and tlpe of feed were almost the same among the farmers. The pattem of mortality was
studied according to age, season and probable ailments/cause of the death. The groups
were divided as pre-weaners (0-2 months), post weaners (2-lz months) and udult,

I 
Nepal Agricultural Research council, Animal Health Research Division, Khumaltar
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(above 12 months). Data on morlafity was collected three times a year (July - October,

November - February and March - June) to cover three season of a year (rainy, winter

and summer).

A total of 78 farmers of Udyapur, Sunsari, Dhankuta and Jhapa districts were

interviewed for mortality in their pigs during three different seasons of the year. The

information on ailments/cause of death was collected on the basis oJ'the history and

symptoms reporled by the farmers. The ailments/cause were grouped and categorised as

starvation, pneumonia, diarrhoea, physical injuries/crushing, distokia and pyrexia.

RESULTS AND DISCUSSION

A totai of 10.23 percent mortality rvas found in pigs in this study (Table 1). The pre-

weaning, post-weaning and adult mortality r.vas found to be 20.45 percent, 3.49 petcent

and 1.86 percent respectively (Table 1). The highest incidence of mortalitv was recorded

in pre-weaners than in post-weaners and adults u'hich might be due to higher

susceptibility of piglets to environmental stress and diseases.

Table 1 Age-wise mortality rate of pigs.

Ase (months) Mortality rate
Pre-weaners (0.2)
Fost-weaners (0-12')

Adults (above 12)

Mean pis morlaiity

t53lt48 (20.4s)
21 602 (3.49)
8r42e (i 86)

182117i9 ( 10 23 )

Aryal, et al. (1992) earlier had reported i0 percent pre-weaning mortality in Pakhribas

pigs when they were weaned at 60 days of age and Itai and Kshatri (1994) had reported

l6 percent mortality in Fakhribas pig nucleus breeding units in the Koshi hiils oINepal.
Gatenby and Chemjong (1992 as cited by Aryal et {!1.,199$ reported 21.5 and 14'6

percent pre-weaning mortality in local and Fakhrrbas cross-bred respectivelf in the hiils

of eastern Nepai. The pre-weaning morlaiity rate of pig in present study lvas found to be

higher than in Pakhribas farm and lou,er than in famrers' conditrons than the previous

stu<]y. Horvever, the farmers in Eastem Nepal, generally slaughter the pigs rvhen they

are sick rather than to treat tl-re sick animais. In such circumstances, the morlality rate

could still be higher as there is a chance of death of sick animais.

According to seasonai variation, highest pre-weaning nrortaiity was f,ound in rainy

season {32.86%) tbllowed by sumnier {-'6Yoi) and winter (14.89%) (Tab1e.2). Likewise in

post-weaning group highest mortaliry .was recorded in rainy season (5.44%) followed by

iu**rr (3.14%) and winter (2.5at'r,\ iTable.2). On the other hand, highest adult mortality

was found in summer (2.5%) follov.'ed by rainy (1"89%) and winter (0.91%). The exact

reason of higher mortality in rainy season in pre-weaners and post-weaners is not

known, however, it may be due to relatively higher hurnidity accornpanied with high

temperature creating favorable condition for the grorvth and multiplication of hannful

organisms that may possibly led to higher incidence of diseases.

=,.'\*li-
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pig mortality in eastern Nepal

Season-*'ise mortai1ry rate of pre-weaners, post-weaners and adultss
I3,ny (Ashad_Ashrrin)
Winter (Kartik-Magh)
Summer (Fal gun_Jestha )

Total

Pre-weao*ir- Post-wean Adults,o 213 (32.86)
35 235 (14.85.1
-+8/300 (16)

6/ t4 / (5.44)
s/200 Q.s)
8/2ss (3.14)

4/211 0w
1/103 (0.e7)
3/115 (2.60\1s3t74S (20As) 2U602 (3.49) 31429 (lso

Among the aitnents

51zo+t"lwas;uJ-,,"ffi,ff ,"1j1"*,.fi ffi :nli,1*:r::.1':re-weaningmorrarirv

Table2

Pre-weaner

Post-weaner

Adults

'' j 
^

16
,10.46)

btst"t"i,G;#rfls_*o:"fi __,r,X,:*T:TT:r_%r;ii;ffi ;,,;*il":1,,;j;:;*,that managemenr falor fu *"p.".r0il1.*. *1:oritr,#il"*"urirg mortarity. In astudy, in the Unired:?F 
"f 

A*";, iroo, 
", 

r,liir6ridrrd that +{.zv,oi_l*rirywas due ro Eauma fo,oq-ed ot."*",* goy,),;r#;;auses (r3%) and scours{10'85%)- Likexise Ra,tiainen-irrroi?ri,rirra 6*o'"rilrr,"ro% ,."_*eaning morralitywas due to non-infectious causes .u.i-u, hauma, t yporir,".L*utron and the resurts of#:.3ffH;*4' 
a'e simira.;;;;"r workersltr;; .ilort, agree werr with the

Among the ailmen&rcaLse nf deqrt :* _^-

[";#;ffi&*ffi il"'f,'E;,1:l',ffiH:xiili"l;;i.;f,f##i;:/:"Tff 
fl

Table 3 Morality of pig based on different ailment/causes

;":;' ,^;:::;,^;:,prope r i:::.1_!-ment of the pig. *.." the ,

:TIr;Htiil.T';;;;#""-##-,::#di"!#Jf.["*1"1;:Tr:I,n*:ierrironmen,',,-uy,.d,,.";;;;"itf ;T.:1JH,3XTilr_1",# ji_*#lJmisurroundings and ."*..lil uu..inutlo.i uguir.t important swirreduce the rosses in post-weaners and u-ortt.. rr,i, "ri"rr#':"*::::Trr?r,lij! ,,;
create a\\areness in the farmerr;;;;;ended,;;;;"ilLo.ru,,r, 

in the region.

T,rrf al

Jr.Jmfir
,.-ruttrf
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SEASO\.{L OC CT-R\\CE OF }I{E}TORRTLAGIC SEPTICAEMIA IN MID-\\ ESTER\ REGIO\ OF NEPAL

p S, Kushri.ahal

ABSTR{CT

Haemort'hagic S.epticaentict (H$ is orte o.l' tlte tlto.it ilrportartt end.enticdiseases in the _\fid_Il,e.stern region of rhe 
-couttttl 

\Iottt]itv o""rrrr"|ni'if
f!.,:r:!:'.::!:.reportert 

in rhe Mict_treit regio,t yo,. 1or,: r"rrs \tere anatyzedrt 
"t'cts -rot,trl tJtor trte diseqse had nuo-peak in its ,,rrrrrr-rrru eyer_,,. te,r. Theprssib!e srt'ctteg)' to cotttror trtese outbrear<s courd b;',;r>'r' irl,)Zi,l*i'jr

ortrrncils dur.irtg the month of April and Septentber.

I\TRODT'CTIO.\

The mid-western rerion r-omprises of l5 districts of Rapti, Bhen and Kamali zones ofNepal and is localed rn Lren\-een western and far-western region. This region extendsright fi'om Terai to inner Terai, Hills and up to Mountains. The most remote knowndistricts like llu,rla' \ILrcu. Kalikot Dolpa and Jumia of Karnali zones also lie in thisregion' So' nl0st oi th.- districts of this region are remote and not easi11, accessible. Thenrain domesrj;:te; rir's51sgtr incrude cattrel buffaroes, goutr, rh..p, ),ak. and horses. ,rhe
domesticated 1ir e sto;k and poulhy rearing is mostly"in traditional subsistence system* hich is an inte ':ral part of agricultural system in tiris region. Hemorrhage septicemia(H S t is one c,l the most commonly occurring disease in tlni, region. The present paperanalyses the panern of occurren." tf thi. disrease in this ,"gron, which would assist todevelop the srrategr for control of this disease in this."gion. 

-

MATERTALS .\\D }IETHODS

The monthh epidemiological reports produced by 15 District Livestock Service offices(DLSo's) of the mid-western region between 1994 to 199g were analysed to see theoccurrence of H.S. in the mid-westem region. Total numb.. of 
"ur", of H.s. in a monthreported from 15 districts of this region-s was taken as an indicator of its occurrence.\umber of cases reported 

"r"ry *ontl was compiled for the p"ioa of 4 years (Table 1).

REST-LTS AND DISCUSSIO}I

Though the epidemiological reporling system in Nepal has several shortcomings, likereporting based on 
.syrnptomalic d[gnosi1, 

^ro"sui- ."po;irg, but it is tii"'ortyinformation system that is directly reiorted from the farms and fields. As the most
I Regional Veterinarv I_aboratory, Surkhet
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corrmon shortcoming in these reports are the number of outbreaks, number of deaths

and population at risk, hence to rule out these mistakes only the number of cases was

taken as an indicator of tho occurrence of this disease. The number of cases of H.S.

reported frgm the.districts for four years is presented in Table 1.

Table I Outbreaks of H.s. in Mid-western Region during 1994-1998.

Months 1994-95 199s-96 r996-97 1997-98 Total of 4 yrs.

July t37 t67 85 45 434

August 252 56 59 212 579

September 641 50 7A 0 761

October t7s 1281 97 95 1648

November 4 965 5 30 1004

December 13 i0 0 42 6s

January t7 11 0 22 50

February 16 134 J 26 179

March t1 43 65 70 189

April 33
aJ 65 4 105

May 926 56 19 192 1 193

June 3t2 r43 i68 0 623

Fror4 the above table, it is evident that, although the disease occurs throughout the year,

its occurrence was high during the month of October, November and May with two

peaks, one during the bctober- November months and other during May. The disease is

in low profile during the winter months (December to March) but begins to increase

with the 
'summer months. This pattern gives an indication that the Haemorrhagic

Septicaemia (H.S) in the Mid-Western region of Nepal follow the trend with two main

,"uron of its outbreak i.e. one before the monsoon and another in monsoon or soon after

monsoon. Hence, to control these outbreaks, vaccination in the month of April and

September can be proposed assuming that oil adjuvant vaccine give protection for 5

months. This stratery will be helpful to reduce the loss due to H.S. at regional well as at

the national level. I
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INCLUSION BODY HEPATITIS-HYDROPERICARDIUM SYNDROME IN
BROILERS IN NEPAL: A CASE REPORT

Viiray Kumar Karna*

ABSTRACT

Nepalese poultry industry has experiencetr a new emerging diseat. of
econr,tmic importance in the year 2003. on the basis of pcJ*ort"m ond
histopathological examinations of the affected birds, the disease was
tentativelv diagnosed to be Hydropericardium syndrome. subsequentty, theprovisional diagnosis was confirmed as Inclusion Body Hepatrtrs_
Hydropericarclium syndrome (IBH-Hps) at IVkt. The tlisease was confined
at four locations in Kathmandu, two locations in Bhaktpur and one location
in Kabhre Palanchok districts. The rlisease has been reiorded only in broiler
birds.

II{TRODUCTION

Hydropericardium Syndrome is an emerging disease of economic importance causing
hear'y mortality. The m-ortality rate ranges from 10-800%. Some farms do experience
100% mortality. Generally, it is a diseasi of broiler birds but it also affects talrer. arroparent stocks lt is commonly known as Angara disease in Pakistan. In India, fanners
generally call this disease as Leechi heart disiase. It is so called because the heart ofthe
affected bird typicall5' resembles a peeled Indian Leechi fruit. Synonymously, it is alsoknou'n as Inclusion Bod,v Hepatitis-Hydropericardium Syndio-" gnu_l-Ipsj andHydropericardium-Hepatitis Syndrome (Hp-HS).

The disease is caused by some unknown factors in combination with an Adenovirus,
Among the 12 serotypes of fowl Adenovirus (FAV), serotlpe 4 has been found toinvolve in causing IBH-Hps in south American.ourt i"r, ,ir. p"*, Ecuador, Russia,
Pakista;r, Japan and India. Immunosuppressive effect from Infectious Bursai'Disease(IBD), or other diseases and factors enhance pathoganicity of Adenovirus infections.
The disease was first reported in Angara Coth, farachi, Pakistan in i9g7. Use of thetetm Infectious Hydropericardium was suggested instead of HpS because of infectious
nature of the FAV serotype 4 used to reproduce hydropericardium in young chicken.

'Veterinary officeq, Central veterinary Laboratory & Animal Disease Control Section, Kathmandu,
Nepal.
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CASE HISTORY

An outbreak of a disease in commercial broiler farms was reported from Kathmandu

valley during June 2003. Increased feed intake, drowsiness, and 1eg stretching were

some of the symptoms. The characteristic posture, with their chest and beak resting on

the ground and closed eyelids were noticed. The birds were found dead in the same

posture after four to five hours.

post mortem examinations of the affected birds showed following abnormalities:

o Liver swollen, fragile and pale yellow in coior. Yellowish tiny necrotic foci are

present on the surface ofliver.

r Accumulation of straw colored fluid and in some cases jel1y like substance in the

pericardial cavity. Appearance of tiny reddish patches on the myocardium

suggesting peticheal haemorrhage.

. Spleen was found to be quite double in size than that of notmal. Pinpoint. stellate

shaped reddish patches on the surface of spleen indicatjve of haemorliage.

o Lungs dart in color and cyanosed suggesting early congestion.

r Kidney swollen and pale in color. Sub capsrilar tin-v red spots w'eie found to be

distributed extensively over the surface of the kidney suggesting severe

haemorrhage. The uppermost lobe of the left kidney was seriously affected in ail

cases.

o Bursa of fabricius and thymus rvere atrophied. Thymus was congested in most of
the cases.

r The leg bones of the majoriry of broiler birds were weak, easily broken on siight

finger pressure and it was rubbery in one of the bird'

Different organs collected during postmortem were presen'ed in 10% neutral buffered

formalin. These samples were processed, impregnated, made in block, cut the section

anrl stained as per routine histological procedure in histopathology unit, Central

Veterinary Laboratory, Kathmandu'

r Histopathological examination of liver showed severe hemorrhage, hepatocl'tes

with pyknotic nuclei, fatt-v degeneration and focal necrosis of the hepatocl'tes.

vacuolation of the enilothelial cells of the tunica entima of blood vessels.

presence of basophilic intranuclear inclusion bodies in some of the hepatocl4es.

The nuclei of such hepatocl'tes were highly basophilic and greatly enlarged'

Infiltration of mononuclear cells especially around the blood vessels.
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o Heart revealed hemorrhage but not extensive in nature. Edema of the individual
myofibrils with degenerative changes. Infiltration of mononuclear cells between
the separated myofibrillar bundles.

r Kidney with extensive hemorrhage and edematous nephrons. The renal

. corpuscles showed basophilic staining characteristics.

o The brain was normal.

r The section of spleen shows severe hemorrhage. Lymphocytosis in the
medullary area. Llrnrphocytes with pyknotic nuclei in the regior. of u.t"ry in the
red pulp.

The samples collected from field (29 serum, 2 pericardial fluids, one set of sample
including Heafi, Iiver, spleen, kidney and Bursa of fabricius in lO % neutoal buffered
formalin and another set of samples including liver, heart, kidney and Bursa of fabricius
in ice pack) were sent to IVR[, India where the disease was confirmed to be Inclusion
Body Hepatitis-Hydropericardium Syndrome (IBH-HPS).

DISCUSSION

The clinical pattern of the disease and its postmortem details were the same as that
reported in other countries. Howevei average mortality rate was less. Morbidity was not
apparent in our context, which is contradictory. Increased feed intake, leg stretching and
easily breakable leg bones seem to be new clinical symptoms. The hitopathololical
frndings in the affected liver, heart, kidney and spleen were similar as publishei in
different international joumals and standard textbooks. However, the findings may vary
on-examination of a large number of histopathological samples collected from diiferent
farms.

Nepal had never experienced IBH-HPS in the past or if it were, probably no authentic
report is available. The disease has got a quick recognition due toserious financial loss
to the poultry farmers and,its quick spread from farm to farm. It has appeared as a new
challenge to Nepalese poulky industry especially among broiler birds in Kathmandu,
Bhakpw and Kabhrepalanchok districts.

RECOMMENDATION

) an epidemiological survey of the disease needs to be carried out to know the current
status of the disease. )

spread in a new area or locality.

Virus (CIAV). Therefore, a detailed investigation of haematological.and biochemical
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pictures of blood from affected birds may be carried out. And samples collected
from the field cases needs to be tested against CIAV also.
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