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PREVALENCE OF ANTIBODIES TO LEPTOSPIRAL SEROVARS IN FARM 

RUMINANT ANIMALS IN THE MARKHAM VALLEY, PAPUA NEW GUINEA 

Andy K. Yombo1, M.A. Samad2 and S. Reid3 

ABSTRACT 

A study on the prevalence of antibodies to leptospiral serovars in adult farm animals was carried out in 

vaccinated (n = 47) and non-vaccinated (n = 47) cattle, and non-vaccinated sheep (n = 21) and goats 

(n = 39) in the Markham valley of Papua New Guinea (PNG) during the period between June and July 

2006. Sera were separated from all the randomly selected animals and subjected to the Microscopic 

Agglutination Test (MAT) against a reference panel of 22 live leptospira serovars. A titer of (31 :400) was 

considered as positive and accordingly 12.76% vaccinated as well as 17. 02% non-vaccinated cattle 

had positive titer to leptospira infection. This indicates leptospirosis is prevalent in PNG and vaccination 

has limited role in immune response. This study also confirms hardjo, tarassovi and topaz as the 

predominantly occurring leptospiral serovars in ruminant food animal populations with topaz as a serovar 

never previously recorded m PNG The seroresults of the tested sheep and goats showed none had 

positive titer (3 1: 400) to leptospirosis. This indicates small ruminants currently may not be important 

host of leptospirosis in PNG It may be concluded from the results of this study that leptospirosis is an 

important disease in ruminant farm animal herds in the Markham valley of PNG which needs attention 

for further study on it's zoonotic aspects and control in human and animal populations. 
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INTRODUC 10 

Lepto piro Is Is a worldwide bacter,al zoono ic 

d1 a e, cau ea by Sp1roch t s of the genus 
Leptosp,ra that affects human and a ide range 
of animals including rnamma 
All th pa, OQ nic lep O p 
cla 1fied as members of th 
interrogans, however t n 
re ed an patho 
,d , s veral p 
et al 1987 Ramadas et al. 1 
there are mor t an 200 
serovar recognized within t 
pathoge ic leptosp1ra (Marshall and Manktelow, 
2002) and the e are arranged in 23 e"o-group 
(Veloso et al. 2000} Serovar are 1dent1fied based 
on ntIgens on the surfac . of the organism (Bolin 
2003) . 

A r cent study in rru a farm has confirmed the 
occurrence of 15 lepto pIral serovar and 
estabhshed that hardJo as the dominant serovar 
maintained rn beef herds in Papua New Guinea 

(PNG) (Wa1'm et al. 2003). Sub-optimal fertility 1s 
an ongoing problem in beef herds and the role of 
lep o piro • 1 iii y i not clear in PNG. 

ltho JQh k i len vaccine regularly 
contam·n 1 hardJo and pomona as 
a ften persis • h might 
b • r 

s d 
1 r th i r 

t y 
I 

tee r of 
lep o cop1c ag a ion t --t 

(MAT), linked 1mmunosorbent assay 
(ELISA) and the fluorescent antib dy test (FA). 
Among th D A b ed e polym ras 
chain re ctIon (PCR) ed o de ect 
lepta pIra1 D A from t1 ody lu1ds m 

clm1cal cases. In gen e PCR tes· has 
specif1c1ty and rehabirty but can not det rmine the 
in ectmg ero ar and the process can e 

exqu1s1tely sen 1t1ve to contamination with 
exogenous leptospiral D A and therefore maybe 
prone to false-positive reactions. The MAT 
therefore; remains the only serological assay 
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widely accepted as capable of producing serovar­
specific results (Smith et al. 1994; Cumberland et 
al. 1999; O'Keefe 2002). This paper describes the 
sero status of leptospiral serovars in vaccinated 
and non -vaccinated beef cattle and non­
vaccinated small ruminant farm animals in PNG. 

MATERIALS AND METHODS 

Cattle (cows) destined for the slaughter house 
from Trukai farm (vaccinated against leptospirosis 
with serovar hardjo and pomona) and Markham 
farm (non-vaccinated) were randomly selected for 
this study. Forty seven cows from each farm were 
selected for blood collection . The sheep (n=21) 
and goats (n=39) were also randomly selected 
from the Department of Agriculture and Livestock 
demonstration flock at Erap for this study. All the 
selected small ruminant animals were adults and 
sex was not considered. Blood samples of at least 
1 0mls in sheep and goats were collected from the 
jugular vein with vacutainers and a similar volume 
of blood was collected from cows slaughtered at 
the abattoir. Sera were separated from blood clots 
by centrifugation as per conventional method and 
stored in sterile vials at - 20 °C until shifted to the 
testing laboratory. The samples were then packed 
and sent to the WHO / FAQ / OIE Leptospirosis 
Reference Laboratory in Brisbane for the 
micro copic aggl • in ion tcs ( :T c eru 

ampl wa t d for antibodies to 22 live 
lepta pIra serovars as de cnbed y tallman 
(1 84) w· h some mod1ficat1ons The serovars 
included. (1) Pomona, (2) Tarassovi, (3) Celledoni, 
(4) Australis, (5) Robinsoni, (6) Kremasto , (7) 

edanens,s, (8) Cynopteri, (9) Batav,ae, (1 0 
Javanica. (11 Sherman,, (12) Hardjo, (13) 
Grippo yphosa, (14) Copenhageni.{15) 
Zanon,,(16) Can cola (17) z apzak. {18) 

u r ( b ,, ) 
Panam and (22) Topaz 

MODIFIED TEST PROCEDURE 

Doubling dilutions of the sera from 1: 50 to 1: 6400 
were prepared in 96 well microtiter plates using 
phosphate buffered saline (PBS) pH 7.4. An equal 
volume of live leptospira culture containing 
approximately 2-4 x 108 cells / ml was added to 
each dilution. After 90 minutes at 30 °C, the trays 
were examined by dark filled microscopy for 
agglutination of leptospira cells. The degree of 
agglutination was assessed in terms of the 
proportion of free leptospires. The reported titer 
was the reciprocal of the highest dilution of serum 
that agglutinated at least 50% of cells for each 
serovar used; as compared with the control culture 
diluted at 1: 2 PSS. A single titer of 3 1: 400 was 
accepted as the cut off value for this study and 
was considered as positive. The results were 
analyzed in terms of percentage, and the 
difference in leptospira infection between 
vaccinated and non-vaccinated cattle and small 
ruminants was analyzed. 

RESULTS AND DISCUSSION 

The present study on the comparative leptospiral 
antibody prevalence in vaccinated and non­
vaccinated cattle and small ruminants was earned 
out for the first time in PNG. Wai'in et al. (2003) 
repo ed p v le ce of lep o pir 5erov r in 

only non-vaccina ed cattle from PNG. The o ·erall 
prevalence of leptosp1ros1s in ruminant farm 
animals ·s presented in Table 1. 

I appears that there is no ignif1cant difference 
on the overall sere-pre alence of lepta pira 
infection between Truk i nd Markham farms. Of 
he ea le tested 25 53 % of cow from Trukai and 

27 66% from arkham farm did not demon tr ted 
a 1b die :r r a o v r; 19 I Ig 
number of suspec (1.50-1 :200) nimals on Tru ai 

Table 1. S roprevalence of lep ospirosis in adult farm ruminant animals 

MAT I nterpretatIon Sero-results in different farms, No. (%} 
lt1ter 

Trukai farm Markham farm DAL Erap Farm 
Cattle (n = 47)* Cattle (n = 47) ""*Sheep (n = 21; fH-Goats (n = 39)""* 

< 1: 50 Negative I 12 (25.53) 13 (27.66) 12 (57.14) 35 (89.74) 
1 :50-1 :200 Suspect 29 (61.70) 26 (55.32) 09 (42.86) 04 (10.26) 
? 1: 400 Positive I 

I 
06 (12.76) 08 (17.02) 0 0 
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farm (61.70%) compared to Markham farm 
(55.53%). The elevated titers from Trukai may be 
the result of the vaccination program under taken 
in the farm and a valid analysis was not possible 
in this study. However, the Markham farm had a 
high number of posItIve (e"1 :400) animals 
(17.02%) compared to Trukai farm (12.76%). In 
general high titers are suggestive of recent clinical 
disease and this work indicates Markham farm 
may have problems. Between the small ruminants, 
goats (89.74%) had negative titers for leptospira 
antibodies compared to sheep (57.14%). However, 
leptospira is widespread in sheep and goats with 
suspect antibody titers of (42.86%) and (10.26%) 
respectively. There is no evidence to suggest 
sheep and goats are reservoir hosts for hardjo and 
tarassovi, the main serovars responsible for 
clinical leptospirosis in cattle. 

The results on the prevalence of antibodies to 
leptospiral serovars in vaccinated and non­
vaccinated cattle is shown in Table 2. It appears 
that the PNG cattle had leptospira antibody titer 
at different levels against 12 serovars. However, 
the positive level of antibodies was only found 
against hardjo (8.51 %). and tarassovi (2.13%) and 
topaz (2.13%) serovars respectively m vaccina .d 
catt e, w ereas non vaccI at d cat e ad po 1tive 
t1ter only again t hardJo (14.89°0) and taras ovi 
(2.1 °o). The ominance of hard10 a11za and 
t ras ovI in P G c ttl h b e r port d by 

Total 

\ = \ al. ... inated v. 1th. erO\ ·ar harJJ 
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Wai'in et al. (2003). Of the dominant serovars, L. 
interrogans topaz has not been screened before. 

It is possible for cross reactions to occur among 
serovars with similar antigenic component at 
higher titers but this study was not able to 
determine cross reactivity. A positive result 
indicates exposure of animals in the herd to 
infection, but there are no published data available 
at present, which allow correlation of antibody level 
with the probability of active versus chronic 
infection. Nevertheless the results presented here 
confirm that exposure to infection is widespread 
in the unvaccinated cattle herds in PNG cattle. The 
Trukai cattle were vaccinated against hardjo and 
pomona serovars but the antibody detected only 
against hardjo, not against pomona serovar. This 
may be due to several factors including negligible 
immune response and the varying effect on the 
host with the inoculated antigen which occurs due 
to relatively low initial development of agglutinating 
antibody titers. The low immune response 
however does not mean the absence of the 
antibodies but the serological test employed 
merely could not detect the pomona antibodies. 
Although, a high cut off titer (e"1 :400) was used 
for this study and Trukai vaccinated against 
I pto piro , , an ibodie to prominently o cur ing 
sero ars in the two cattle farms are es ent al y the 
same. 

d 

0 0 
0 0 
0 0 

6 (12 76) 8 {17.02) 

egat1ve 
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The prevalence of antibodies to leptospiral 
serovars in small ruminant animal species is 
presented in Table 3. Although none of the sheep 
and gl)ats showed positive level of antibody titer 
(31: 4C0) against all tested serovars, the suspected 
level of antibodies (1 : 50 - 1: 200) was detected 
against arborea and topaz serovars . The result 
shows that three (1 4.29%) and six {28.57%) sheep 
had antibodies to arborea and topaz, respectively, 
whereas only topaz serovar was recorded in four 
(10.26%) goats (Table 3) . 

AlthoLgh more works needs to be done topaz 
seemed to be a dominant serovar maintained in 
ruminant farm animals in PNG. 

This result could not be compared due to lack of 
simila, inland reports on leptospiros is in small 
ruminants from PNG. Elsewhere however, Batra 
et al. (1 990); observed pomona as a dominant 
serovar in Haryana . Ciceron i et al. (2000) 
documented catellonis as the highest serovar in 
South Tyrol and in an earlier study in South- East 
Bolivia Ciceron i ( 1992) reported po i as the 
dominant serovar in sheep and goats . A recent 
review by Levett (2001 ) observed pomona and 
hardjo as dominant serovars in sheep. 

This variation in dominance might be due to the 
varying epidemiological andmaintenance-host 
rel8tionship· charact ric ic f thG gro "Cologico.l 
systems in different parts of the world. Data on 
clinical leptosp1ros1s in food animals and its 
significance on productivity 1s scarce in PNG. 
However, this work confirms earlier studies by 
Wai'in et al. (2003) that leptospirosis is prevalent 
in PNG beef cattle herds. There are 15 (Wai'in, et 
al. 2003) leptospira serovars known to be 
prevalent in cattle. In addition this work confirms 
L. rnterrogans topaz as a new serovar never 
prevjo l.y .recarded in .P. G. Jhe rec JI s also. 
ndicate small ruminants may not be important 
hosts of hardJo and tarassovi the main serovars 
responsible for clinical leptospirosis in PNG. There 

is a significantly high proportion of cattle with active 
infection in Markham farm compared to Trukai 
farm . 

Further work is required to determine the source 
and extend of leptospira infection in animal and 
human populations and to determine the role of 
vaccine in the control of leptospirosis in 
experimental and field conditions in PNG. 
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