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Abstrak.

Payne, RC., I.P. Sukanto, A. Husein, D. Djauhari, Khadjatun & D. Waltner-Toewes. 1989. Penentuan
penyebab kematian dan kesakitan, khususnya oleh tripanosomiasis, babesiosis dan anaplasmosis, pada sapi dan
kerbau yang diimpor ke Indonesia. Maj. ParasitoL Ind. 3, 1990 (Edisi Khusus) : 99-107.

Penelitian yang dilakukan di daerah Aceh, Yogyakarta dan Garut bertujuan untuk menentukan
kemungkinan penyebab morbiditas dan mortalitas sapi dan kerbau impor. Sampel darah sapi lokal dan impor dari
Aceh diperiksa keadaan haemotologinya dan serumnya diuji dengan menggunakan uji enzyme-linked
immunosorbent assay (ELISA) untuk mendeteksi adanya antibodi terhadap Ttypanosoma evansi, Babesia bovis, dan
Anaplasma marginale. Hasil yang diperoleh menunjukkan bahwa Aceh merupakan daerah endemik terhadap ketiga
parasit tersebut. Uji ELISA ini digunakan pula untuk mengukur jumlah antibodi T. evansi pada serum kerbau lokal
dan impor di daerah Yogyakarta dan Garut. Hasil uji pada kerbau lokal menunjukkan bahwa kedua daerah tersebut
adalah endemik terhadap T. evansi, sedangkan pada kerbau impor tidak diperoleh bukti bahwa hewan tersebut
pernah terinfeksi sebelumnya. Naganol (Suramin, Bayer) digunakan untuk tindakan pencegahan terhadap T. evansi
di daerah Yogyakarta, tempat ditemukan 12 ekor mati dari sejumlah 131 ekor kerbau yang diamati dan T. evansi
merupakan penyebab kematian pada 3 ekor di antaranya. Kerbau impor di daerah Garut diberi Ttypamidium
(Isometamidium, Specia) untuk tindakan pencegahan, karena 33 ekor dari 45 ekor mati secara berturut-turut dan
T. evansi ditemukan pada 23 ekor di antaranya. Di samping itu, A. marginale ditemukan pada 3 ekor hewan lain
dengan parasitemia yang cukup tinggi. Hasil penelitian ini menunjukkan bahwa babesiosis, anaplasmosis dan
tripanosomiasis patut dipertimbangkan sebagai penyebab yang memungkinkan terjadinya kematian sapi dan kerbau
impor, yang sebelumnya tidak pernah mengalami infeksi oleh ketiga jenis parasit tersebut.

Abstract.
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Penelitian yang dilakukan di daerah Aceh, Yogyakarta dan Garut bertujuan untuk menentukan
kemungkinan penyebab morbiditas dan mortalitas sapi dan kerbau impor. Sampel darah sapi lokal dan impor dari
Aceh diperiksa keadaan haemotologinya dan serumnya diuji dengan menggunakan uji enzyme-linked
immunosorbent assay (ELISA) untuk mendeteksi adanya antibodi terhadap Trypanosoma evansi, Babesia bovis, dan

Anaplasma marginale .11asil yang diperoleh menunjukkan bahwa Aceh merupakan daerah endemik terhadap ketiga

parasit tersebut. Uji ELISA ini digunakan pula untuk mengukur jumlah antibodi T evansi pada serum kerbau lokal
dan impor di daerah Yogyakarta dan Garut. Basil uji pada kerbau lokal menunjukkan bahwa kedua daerah tersebut
adalah endemik terhadap T. evansi, sedangkan pada kerbau impor tidak diperoleh bukti bahwa hewan tersebut
pernah terinfeksi scbelumnya. Naganol (Suramin, Bayer) digunakan untuk tindakan pencegahan terhadap T evansi
di daerah Yogyakarta, tcmpat ditemukan 12 ekor mati dari sejumlah 131 ekor kerbau yang diamati dan T evansi
merupakan penyebab kematian pada 3 ekor di antaranya. Kerbau impor di daerah Garut diberi Trypamidium
(Isometamidium, Specia) untuk tindakan pencegahan, karena 33 ekor dari 45 ekor mati secara berturut-turut dan
T. evansi ditemukan pada 23 ekor di antaranya. Di samping itu, A. marginale ditemukan pada 3 ekor hewan lain
dengan parasitemia yang cukup tinggi. Basil penelitian ini menunjukkan bahwa babesiosis, anaplasmosis dan
tripanosomiasis patut dipertimbangkan scbagai penyebab yang memungkinkan terjadinya kematian sapi dan kerbau
impor, yang scbelumnya tidak pernah mengalami infcksi oleh ketiga jenis parasit tersebut.

Introduction.

Little is known about tbe epiBemiology of
tick-borne diseases in InBonesia. Tbe current
knowleBge on Anaplasma marginale was
revieweB by Wilson anB RonobarBjo (1984)
anB tbe autbors concluBeB tbat tbe parasites
anB its vector tick Boopliihls microplus are
enBemic in livestock rearing areas. Tbe
baemoparasites Babesia bigemina anB B.
bovis are known to occur in cattle (Rono-
barBjo et al., 1985), altbougb little informa-
tion is available on tbe prevalence of tbese
parasites. Tbe otber main baemoparasitic
Bisease of large ruminants in InBonesia is
causeB by T. evansi. Mucb researcb bas been
conBucteB on tbis organism since tbe early
part of tbis century (RevieweB by Dielman,
1983) anB trypanosomiasis is now tbougbt to
be enBemic tbrougbout most of tbe livestock
rearing areas.

It is well known tbat tbe importation of
native cattle into areas wbereA. marginale, B.
bovis anB B. bigemina are enBemic results in
very bigb mortalities unless tbe animals are
vaccinateB or cbemotberapy is applieB
(Ristic anB Carson, 1976; Callow 1977). In a
stuBy on buffaloes importeB into Central Java
from nortbern Australia, Waltner-Toewes et

al., (1986) concluBeB tbat importeB native
buffaloes were susceptible to infection witb
T. evansi anB furtbermore, tbat tbey were
mucb more likely to Bie as a result of tbe
infection tban local buffaloes. Moreover,
Doeve (1917) observeB tbat buffaloes
importeB into areas of InBonesia wbere T.
evansi was enBemic suffereB an acute form of
tbe Bisease, but proviBeB tbe animals were
resteB, well feB anB protecteB from furtber
infection tbey recovereB completely.
Buffaloes wbicb were not aBequately feB anB
were also maBe to work bowever, suffereB
loss of weigbt anB conBition anB some
eventually BieB.

Because of continuing programme of
animal importations tbere is an urgent neeB
to obtain information about tbe epiBemio-
logy of blooB parasites of large ruminants in
InBonesia. Better aBvice can tben be given to
government agencies on control proceBures
for buffalo anB cattle importeB areas wbicb
are free from tbese Biseases. In view of tbis
requirement a limiteB serological survey was
unBertaken to Betermine tbe prevalence of
antiboBies to T. evansi, A. marginale anB B.
bovis in local anB importeB cattle in Aceb
Province anB of T. evansi in local anB
importeB buffaloes in Central Java.
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Imported Cattle in Aceh Province

A group of 3.125 Sabiwal cross (Bos
taurus cross Bos indicus) beifers anB bulls
were importeB in miB 1985 New ZealanB,
wbereA. marginale, B. bovis, B. bigemina anB
T. evansi Bo not occur. Subsequent to
Bistribution to smallbolBer farmers many
cattle became sick anB BieB, T. evansi anB B.
bigemina were reporteB to be associateB witb
outbreaks of Bisease, anB beavy tick infesta-
tions were observeB (WarB, 1985).

Imported Buffaloes in Central Java

Tbe importation of 657 feral buffaloes in
February 1986 from nortbern Australia
proviBeB an opportunity to stuBy tbe res-
ponse to infection witb T. evansi in previously
unexposeB buffaloes. A. marginale, B. bovis
anB B. bigemina are enBemic in mucb of nor-
tbern Australia (Callow, 1977), but tbe area
is free from T. evansi (Bain- briBge, 1977).

Materials and Methods

Tbe present investigation was BiviBeB
into two parts, tbe first of wbicb compriseB a
seroepiBemiological survey on tbe preva-
lence of antiboBies to T. evansi, A. masinale
anB B. bovis in inBigenous Acebenese cattle,
unBertaken in orBer to assess tbe risk of
transmitting parasites to susceptible,
importeB cattle.

Serum samples were also collecteB from
importeB Sabiwal cross cattle to evaluate tbe
blooB parasite infection rate.

In tbe seconB part of tbe stuBy, tbe
prevalence of T. evansi in inBigenous buffa-
loes in Central Java anB Garut was Beter-
mineB anB tbe reaction to infection of im-
porteB buffaloes was monitoreB over several
montbs.

Majalah Parasiffil. Ind. 3, 1990 (Edisi Khusus)

Sampling Procedure

Aceh Cattle
Sampling locations were selecteB in areas

wbere importeB anB local livestock were
concentrateB anB outbreaks of Bisease baB
been reporteB by tbe Dinas Peternakan
(DP). Clusters of cattle were iBentifieB for
sampling, tbese incluBeB as many animals as
possible from several locations. Tbese
clusters were stratifieB into area, breaB anB
age group. BlooB was collecteB for baemato-
logical anB serological examinations on one
occasion only, from 102 local cattle of various
ages, 157 importeB Sabiwal cross cattle anB
48 Sabiwal cross calves born locally. Sixty one
blooB smears were prepareB from 42
anaemic cattle anB 19 calves.

Central Java : Buffaloes
Prior to Bispersal tbe importeB buffaloes

were belB in quarantine for two weeks;
Buring tbis time DP personnel aBministereB
vaccinations against foot anB moutb Bisease
anB baemorrbagic septicaemia anB intra-
muscular injections of TrypamiBium (Isome-
taBium cbloriBe, Specia) were given as a
propbylactic against T. evansi. Tbe buffaloes
were cbeckeB for boBy conBition anB wbole
blooB anB serum samples were collecteB
from 288 ranBomly selecteB animals for bae-
matological anB serological examina- tions.

Tbe buffaloes were BistributeB to farms
witbin tbe area covereB by tbe Yogyakarta
Disease Investigation Centre (DIC) in late
February. Tbree villages in tbe Kabupatens
of Bantul, Sleman anB Kulon Progo were
selecteB wbere samples coulB be collecteB
regularly from groups of 47,43 anB 41 impor-
teB buffaloes. Visits were maBe in Marcb,
June, August anB November of 1986 anB
June 1987.

In response to a request from tbe regional
DP tbe investigation was extenBeB to incluBe
Garut, wbere 45 buffaloes from a subsequent
importation in May 1986 were locateB. Tbis
area was visiteB in August anB October 1986
anB January 1987.
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Laboratory Examinations
During eacb visit wbole blooB anB serum

samples were collecteB from importeB anB
local animals. Tbe packeB cell volume (PCV)
was BetermineB by tbe microbaematocrit
metboB anB tbe plasma-buffy coat interpbase
in tbe capillary tubes was examineB for
trypanosomes (MHT metboB, Woo, 1970).

Giemsa staineB blooB smears from sick or
anaemic cattle (PCV < 24%) were examineB
microscopically for blooB parasites using
1.000 magnification. Tbe ELISA (enzyme-
linkeB immunosorbent assay) BescribeB by
Luckins (1977) was employeB to Betect
serum antiboBies to T. evansi. Tbe assay
BevelopeB by Barry et al., anB (1986) was
employeB to select serum antiboBies to A.
marginale B. bovis. AntiboBies were BetecteB
using tbe ELISA BevelopeB by Barry et al.,
(1982) witb moBifications (Sukanto, 1988).

Results

Aceh : Cattle
Local cattle

Tbe number of serologically positive
reactors in inBigenous cattle in Aceb
Province is sbown in Table 1. Tbe majority of
samples collecteB from aBult cattle were
positive in tbe ELISA for B. bigemina (88%),
B. bovis (100%) anB T. evansi (71%). Higb
prevalence rates of antiboBies to B. bigemina
(60%) anB B. bovis 100%) were BetecteB in
samples from inBigenous calves wbereas only
20% were positive for T. evansi.

Imported cattle
Prevalence rates of antiboBies to tbe tbree

parasites in importeB cattle were B. bigemina
57%, B. bovis 96% anB T. evansi 40%.
Seroprevalence rates in tbe Sabiwal cross
calves born in Aceb were B. bigemina 29%,
B. bovis 92% anB T. evansi 8% (Table 1).

Microscopic examinations of blooB
smears revealeB B. bigemina in 3 local cattle
anB 2 of tbe importeB Sabiwal cross animals.

Parasitaemias were low anB in eacb case only
occasional parasites were BetecteB.

Central Java : Buffaloes
Local buffaloes

T. evansi was BetecteB by MHT exami-
nations in 2 of 72 local buffaloes samples in
Bantul, Sleman anB Kulon Progo, 55 of 72
were positive for T. evansi in tbe ELISA.

MHT examinations revealeB T. evansi in
4 of 31 samples collecteB from local buffaloes
in Garut, 21 of 31 were positive in tbe ELISA.

Samples collected in the quarantine station
T. evansi was not BetecteB in blooB

samples from importeB buffaloes, furtber-
more tbe serum samples were all negative in
tbe ELISA.

Observations in imported buffaloes following
distribution

T. evansi was BetecteB by tbe MHT in one
importeB anB two local buffaloes Buring tbe
first visit to tbe Yogyakarta region, in Marcb
1986. Subsequently DP personnel treateB all
tbe importeB buffaloes witb Naganol
(Suramin, Bayer) to proviBe propbylactic
cover. In aBBition local buffaloes on farms
aBjacent to tbose wbere tbe importeB animals
were kept, were given curative Boses of
Naganol in an attempt to prevent
transmission of parasites to susceptible
animals. T. evansi was not BetecteB again
until tbe last visit in June 1987 wben two
importeB buffaloes were MHT positive.
During tbe course of tbe investigation 12
importeB buffaloes BieB, tbe cause of Beatb
in 3 of tbese animals was BiagnoseB at tbe
DIC as T. evansi, wbile tbe remainer BieB of
otber causes.

Results of tbe ELISA Bemonstrate an
increase in tbe number of importeB buffaloes
positive in tbe ELISA (Figure 1) anB at tbe
time of tbe last visit in June 1987 tbe
percentage positive by ELISA in tbe tbree
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Table 1. Percentage of cattle in Aceh Province positive by ELISA for A. marginale, B. bovis
and T. evansi

Animals A. marginale B. bovis T evansi

Local aBults 88% 100% 71%

Local calves 60% 100% 20%

Sabiwal cross 57% 96% 40%

Sabiwal cross calves 29% 92% 8%

100-
Bontul

Slemon

Kulon Progo

Gorut

4 	 6 	 9
	

16

Months after arrival in inclonesio.

0—No sample

Figure 1. Seroconversion in importeB buffaloes
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areas were Bantul 65%, Sleman 61% anB
Kulon Progo 71%.

Gana : Buffaloes
In Garut, T. evansi was BetecteB by tbe

MHT in 14 of 44 buffaloes sampleB Buring
tbe first visit in August 1986, subsequently tbe
importeB buffaloes were treateB witb
TrypamiBium by DP staff. By January 1987
bowever, tbirty two buffaloes baB BieB (Table
2). T. evansi was BetecteB by tbe MHT in 11
buffaloes prior to Beatb anB examination of
post-mortem blooB smears revealeB tbe
organism in 12 otbers. AntiboBies to T. evansi
were BetecteB by tbe ELISA in 2 of tbe BeaB
buffaloes altbougb parasites were not
BetecteB by MHT. On tbe final visit in
January 1987 T. evansi was BetecteB in 9 of
tbe surviving 12 buffaloes, all tbe survivors
were treateB witb Suramin but one more
buffalo BieB a montb later. Tbe majority of
buffalo Beatbs occureB in tbe early part of tbe
rainy season between September anB
December.

Anaplasmosis may bave causeB tbe Beatb
of tbree buffaloes in wbicb bigb parasitae-
mias of Anaplasma marginale (805, 30% anB
25% infecteB reB cells) were BetecteB in
post-mortem blooB smears, two of tbe tbree
were concurrently infecteB witb T. evansi.

Discussion

Aceh Province : Anaplasma and Babesia in
local cattle

Tbe bigb prevalence of B. bigemina anB B.
bovis anB T. evansi reactors in tbe inBigenous
Acebenese cattle suggests a bigb natural
infection rate witb tbese tbree parasites. B.
bigemina was BetecteB in 5 blooB smears anB
tbe following observations inBicate tbat tbis
parasite is enBemic in tbe area B. microplus
tick were seen on tbe majority of animals
sampleB B. bigemina was BetecteB anB
altbougb babesiosis is reporteB to occur in
nortbern Sumatra, tbe frequency of out-
breaks is sporaBic (Anon., 1985). If tbe

conBitions of enzootic stability, outlineB by
Maboney anB Ross (1982) were not ratifieB
severe outbreaks of babesiosis coulB be
expecteB. Tbe majority of inBigenous cattle
are probably infecteB witb A. marginale , B.
bovis anB B. bigemina at an early age wben
maternal antiboBies anB natural resistance
belp to reBuce tbe severity of reactions. Cases
of anaplasmosis anB babesiosis in aBult
inBigenous cattle are not a frequent occu-
rence in Aceb Province anB it may be con-
cluBeB tbat tbe Biseases are enzotically stable
in tbe area.

Reactions in importeB cattle in Aceh
Tbe bigb prevalence of antiboBies to T.

marginale anB B. bovis confirm tbat tbe
importeB cattle were exposeB to infection in
Aceb. Altbougb a bigb mortality rate was
reporteB in tbe Sabiwal cross cattle (WarB,
1985) tbe application of tberapeutic Brugs
(Imizol anB Oxytetracycline) to sick animals,
possibly resulteB in cbemopropbylactic
immunization in a number of cases.

Tbe prevalence of antiboBies to T evansi
in inBigenous cattle was lower tban tbat of A.
marginale anB B. bovis, wbicb argues a lower
infection rate. Tbis was reflecteB by tbe
generally lower number of T. evansi reactors
in tbe importeB Sabiwal cross cattle anB tbeir
calves. Tbe low number of Sabiwal cross
calves wbicb baB positive reactions to T
evansi (4/48) may bave been a result of
keeping tbe animals unBer cover. TabaniB
flies, tbe principle vectors of T. evansi in
InBonesia (Niescbultz, 1930), feeB in sunligbt
anB Bo not reaBily enter Bark stalls. Calves
wbicb were kept insiBe may tberefore bave
been subjecteB to only a minimal cballenge
from T. evansi.

Imported Buffaloes in Java
Tbe graBual increase in seropositive

reactors BetecteB in Yogyakarta, suggests
tbat as tbe effect of Naganol BeclineB a
protective immunity was generateB in a
number of animals as a result of natural
infection witb T. evansi. In Garut, stuBies on
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Table 2. The number of imported buffaloes in Garut in whicb evidence of infection witb
T. evansi or A. marginale was detected

Dead buffaloes (33)

T. evansi BetecteB by tbe MHT only 11
T. evansi BetecteB in post-mortem blooB smears only 11
T. evansi BetecteB in botb MHT anB in PM blooB smears 1
T. evansi not BetecteB ELISA positive 2

Total 25

A. marginale BetecteB in post mortem blooB smears 6
Parasites BetecteB in blooB smears before anB after Beatb 2

Total 8

Number concurrently infecteB witb T. evansi anB A. marginale 6

Surviving buffaloes (12)

T. evansi BetecteB by MHT 9
T. evansi not BetecteB, ELISA positive 1
A. marginale BetecteB in blooB smears 5
Number concurrently witb T. evansi anB A. marginale 5
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TrypamiBium was employeB as propbylactic
in Garut, stuBies on stocks of T. evansi
isolateB in Bifferent areas of InBonesia
BemonstrateB wiBespreaB resistance to tbis
Brug (Partoutomo et al., 1985) anB it is
unlikely to bave baB any beneficial effect in
tbis instance. Naganol was given to several of
tbe sick buffaloes in Garut but in tbree
animals wbicb subsequently BieB, treatment
may bave been applieB too late to bave any
effect. In a review of T. evansi in InBonesia
Dielman (1983) concluBeB tbat Naganol was
only effective tberapeutically if aBministereB
early in an infection. Most of tbe Beatbs
occureB in Garut in tbe early part of tbe rainy
season, at a time wben fielBs are being
prepareB for planting anB forage is scarce.
Reactions to infection witb T. evansi may
tberefore bave been aggravateB by
nutritional anB work stress. Tbe only otber
blooB parasite BetecteB in importeB
buffaloes was A. marginale, tbe bigb
parasitaemias observeB in several animals
suggests tbat a proportion of tbe imports
were susceptible to tbe organism anB in 3
cases in Garut tbe infections apparently
resulteB in Beatb.

As a conclusion it coulB be saiB, tbat tbis
stuBy Bemonstrates tbat A. marginale, B.
bovis anB T. evansi anB possibly B. bigemina
are enBemic in Aceb Province anB tbat cattle
importeB from areas free from tbese Biseases
rapiBly become infecteB. In orBer to prevent
losses in importeB cattle a result of baemo-
parasitic Biseases, preventive measures must
be taken. Tbese measures coulB incluBe one
of tbe following alternatives, vaccination of
importeB cattle against B. bigemina, B. bovis
anB A. marginale (iBeally in tbe country of
origin) or importation of cattle from areas
wbere tbese Biseases are enBemic. Tbere is
an urgent neeB for epiBemiological stuBies
on wbicb to base recommenBations for
minimizing tbe effects of T. evansi in
importeB cattle. Mean wbile protection
against tbis parasite sboulB be given for 6-12
montbs by treating all cattle witb Naganol.

Data collecteB Buring tbis investigation
supports tbe bypotbesis tbat T. evansi is a

cause of mortalities in importeB buffaloes.
Tbe most effective metboB of protecting
buffaloes, previoursly unexposeB to T. evansi,
appears to cbemopropbylactic intervention
witb Naganol. It cannot be saiB witb certainty
wbat killeB tbe buffaloes in Garut. T. evansi
anB A. marginale are suspecteB as being
causitive agents but tbe outcome of single
infection witb eacb of tbe parasites or mixeB
infections in previously unexposeB buffaloes
neeBs to be examineB.
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