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SUMMARY

Using the cross agglutinin absorption test 12 British leptospiral isolates of
the Sejroe serogroup were identified to serovar level. Six strains isolated from
cattle, two from pigs and one from a human were identified as Leptospira
interrogans serovar hardjo. Two isolates from wildlife were identified as Leptospira
interrogans serovar saxkoebing. One further strain isolated from wildlife closely
resembled serovar saxkoebing, but specific identification was not possible. These
are the first reported isolations of serovar saxkoebing in the United Kingdom.
The problems associated with the cross agglutinin absorption test, and possible
alternative typing procedures are discussed.

INTRODUCTION

The classification of leptospira is based on serological criteria and the definitive
method for the identification of leptospires to serovar level remains the cross
agglutinin absorption test (CAAT) (Dikken & Kmety, 1978). Using this method
' two strains are considered to belong to different serotypes (serovars) if after cross
agglutination absorption with adequate amounts of heterologous antigen, 10 % or
more of the homologous titre regularly remains in at least one of the two antisera
in repeated tests ' (World Health Organization, 1967).

For convenience, serovars whose antisera cross agglutinate to high titre are
placed in serogroups. Although serogroups have no official status and cannot be
accurately circumscribed (Turner, 19G7) they have considerable value in determ-
ining which serovars and antisera should be used in serological tests (currently more
than 140 serovars have been described and these have been placed in 16 serogroups
(Dikken & Kmety, 1978)).

The Hebdomadis serogroup contains 29 serovars (Dikken & Kmet}', 1978) and
this large number of reference strains poses problems for those engaged in the
identification of isolates. However, Kmety (1977) has performed a detailed
antigenic analysis of the Hebdomadis serogroup and has proposed that it should
be divided into three new serogroups, namely, Hebdomadis (9 serovars), Sejroe (14
serovars) and Mini (6 serovars). This proposal has been followed in this paper.
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Sojroe serogroup infection is widespread in cattle in the British Isles and is a
cause of outbreaks of mastitis, abortion and premature calving (Higgins et al. 1980;
Hathaway & Little, 1983; Little & Hathaway, 1983; Ellis et al. 1985). Leptospires
of the Sejroe serogroup are also increasingly recognized as a major cause of
leptospirosis in man in Great Britain (Coghlan, 1979). However, Turner (1967) has
stated that serological findings can be regarded as serogroup indicative only, and
the infecting organism must be isolated and typed by CAAT to determine its
serovar identity. This is especially important in epidemiological investigations
where isolates are obtained from a number of different host species.

The original British Sejroe serogroup isolates were from field voles (Microtus
agrestis) and bank voles (Clethrinomys glareolus) caught in Scotland (Broom &
Coghlan, 1958) and these strains were found to be related to Leptospira interrogans
serovars sejroe and saxkoebing. Michna & Campbell, (1909) isolated a number of
Sejroe serogroup strains in Scotland from the kidneys of cows which had recently
aborted. These strains were also found to be related to sejroe, and a later study
(Michna & Campbell, 1970) suggested that wildlife may play a part in the
transmission of Sejroe serogroup infection to domestic animals. However in none
of these studies were the leptospiral isolates fully identified by CAAT. In more
recent studies, a number of bovine isolates have been identified as serovar hardjo
using the CAAT. (Orr & Little, 1979; Hathaway & Little, 1983; Michna, Ellis &
Dikken, 1984).

The purpose of this study was to identify the serovar spectrum of a number of
Sejroe serogroup strains isolated from different host species in Great Britain using
the CAAT.

MATERIALS AND METHODS
Leptospiral strains

All reference strains were obtained from the Leptospirosis Reference Laboratory,
Hereford, UK. Kmety (1977) has described their origin and identification. The
reference strains used were: sejroe M84, balcanica 1627 Burgas, polonica 493 Poland,
istrica Bratislava, saxkoebing Mus 24, haemolytica Marsh, ricardi Richardson,
medanensis Hond HC, wolffi 3705, hardjo Hardjoprajitno, recreo LT 957, trinidad
strain LT 1098, gorgas LT 829, and roumanica LT 294.

The origin of isolates used in the study are described in Table 1.

Antisera
Antisera were prepared as described by Sulzer & Jones (1974) except that EMJH

liquid medium (Difco) was used and the fourth (and fifth if necessary) inoculum
was not killed. Specific antisera from paired rabbits were pooled before use.

Serogrouping
The serogrouping of isolates was performed as described by Dikken & Kmety

(1978) using the microscopic agglutination test (MAT) and a doubling dilution
series with an initial serum dilution of 1/100. Hond Utrecht IV and Vleermuis 90C
were both used as the Canicola group antisera.

Cross agglutinin absorption test
Each isolate was tested with all reference antisera using the MAT. Reference

strains whose antisera reacted with the isolates to more than 6*3% of the
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Table 2. Agglutination of strains D38 and M204 with reference antisera of the
Sejroe serogroup

Serovar

sejroe
balcanica
polonica
istrica
saxkoebing
haemolytica
ricardi
medanensis
woljji
hardjo
recreo
Irinidad
gorgas
roumanica

Antiserum
of strain

M84
1027 Burgas
493 Poland
Bratislava
Mus 24
Marsh
Richardson
Hond H C
3705
Hardjoprajitno
LT957
LT1098
LT829
LT204

Reciprocal
t i t re with

homologous strain

12800
12800
25600
25 GOO

G400
25600
25600
12800
25600
12800
12800
51200
12800
12800

Reciprocal
titre with
strain D38

1600(12-5)*
1600(12-5)

800(3-1)
1600 (6-3)
3200 (50)

3200(12-5)
6400 (25)
800 (6-3)
800(3-1)

1600(12-5)
400(3-1)
800 (1-6)
200 (1-6)
100 (0-8)

Reciprocal
titre with

strain M204

3200 (25)
3200 (25)

3200 (12-5)
3200 (12-5)

200(3-1)
6400 (25)

3200 (12-5)
6400 (50)

25600 (100)
12800 (100)
12800(100)

1600(3-1)
6400 (50)
3200 (25)

* Percentage of homologous titre.

homologous titre were used for the CAAT. This was carried out using the
Bratislava technique described by Dikken & Kmety (1978) with the following
exceptions: (a) 24 parts antigen were used for all absorptions; (b) the absorption
was considered satisfactory if the residual titre was 200 or less. Occasionally
difficulty was experienced in reducing this titre to below 400. When this occurred
the absorption was repeated. If the titre was still 400 the result was used, but
on no occasion did this affect the conclusion reached since the reciprocal absorption
was satisfactory and indicated non-identity of the isolate with the reference strain.
Each absorbed serum was tested using the MAT on two separate occasions. Where
identity was indicated the absorption was repeated to confirm the result.

RESULTS

All 12 isolates gave a high cross-agglutination titre only with those antisera
representing the proposed Sejroe serogroup. A representative agglutination test
for bovine strain M204 and wildlife strain D38 is presented in Table 2.

The CAAT was able to identify 11 of the 12 Sejroe serogroup isolates, all of which
were either hardjo or saxkoebing. Representative CAAT results for strains M204
and D38 are shown in Tables 3 and 4.

The results for the other strains in this study are summarized in Table 5. Nine
strains from several different host species were serovar hardjo, two were saxkoebing
and one, OW 305/4, was very closely related to saxkoebing.

DISCUSSION

The results demonstrate the presence of two serovars of the Sejroe serogroups
in Britain, hardjo and saxkoebing. Hardjo has been recognized for several years in
cattle, which act as the maintenance host for this serovar, but it also has been
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Table 5. Serovar identification of leptospires of the Sejroe serogroup isolated
in the United Kingdom

Cross agglutinin absorption test

Strain

M204

L43

Kl

D38

OW 305/4

766V

12/5

44/471

S76

442

S1201

£215

Antiserum

M204
hardjo

L43
hardjo

LI
hardjo

D38
saxkoebing
OW 305/4
saxkoebing

766V
saxkoebing

12/5
hardjo

44/471
hardjo

S76
hardjo

442
hardjo

S1201
hardjo

£215
hardjo

Absorbed with
hardjo
M204
hardjo
L43
hardjo
Kl
saxkoebing
D38
saxkoebing
OW 305/4
saxkoebing
766V
hardjo
12/5
hardjo
44/471
hardjo
S76
hardjo
442
hardjo
51201
hardjo
B215

Percentage of
homologous titre
remaining after

absorption

6-3
31
6-3
6-3
31
30

C
O

 
C

O

31
12-5
0-8
0-8
31
6-3
0-8
1-6
6-3
6-3
31
6-3

31
6-3
31
31

Serovar

Hardjo

Hardjo

Hardjo

Saxkoebing

Probably
Saxkoebuig

Saxkoebing

Hardjo

Hardjo

Hardjo

Hardjo

Hardjo

Hardjo

isolated from pigs and man which may have become accidentally infected by
contact with cattle. Broom & Coghlan (1958) isolated strains from both bank and
field voles which they found to be related to sejroe and saxkoebing but these strains
were never fully identified. Thus, this paper records for the first time the
identification of saxkoebing in British wild mammals. Saxkoebing was first isolated
from yellow necked mice (Apodemus flavicollus) in Denmark by Borg-Peterson
(1944) and has also been isolated from wood mice (Apodemus sylvaticus) and house
mice (Mus ?nusculus) in Europe (Anon. I960). Many more strains need to be
examined before the host range of saxkoebing can be defined.

The CAAT indicated that there was verj' little resemblance between strain OW
305/4 and all the reference strains other than saxkoebing. This suggests that there
is a small but recognizable difference between OW 305/4 and the reference serovar
saxkoebing. One of the drawbacks of the CAAT is the freshly isolated strains have
to be compared with reference strains which have been in the laboratory for many
years and which often come from different geographical areas. It is not surprising,
therefore, if on occasions slight differences between isolates and reference serovars

ii YO 97
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are detected, and OW 305/4 may in fact be a saxkoebing strain. There are also
problems associated with the exact and arbitrary determination of the 10% limit.
These problems have been discussed by Kmety (1974).

Whilst the CAAT is the only recognized method for identifying leptospira
(Dikken & Kmcty, 1978), it is also time consuming and costly to perform. To
identify the 12 strains in this study required the production of 94 antisera, 288
absorptions and over 2300 MAT's. The CAAT is thus not a suitable test for
examining large numbers of strains which may be isolated in a long-term
epidemiological study.

A number of other methods for the identification of leptospira have been
proposed such as polyacrylamide gel electrophoresis (Vassilevska, Jankov &
Atanasov, 1974) gas liquid chromatography (Bisso, Silva & Mcrli, 1978) and
restriction endonuclease analysis (Marshall, Wilton & Robinson, 1981) but none
have been sufficiently widely developed and evaluated to be of general application
at this time.

Kmety (19GG) has proposed a detailed serological approach to the classification
of leptospires based on their main antigens. Reviewing the problems of the CAAT
and the discrepancies in results obtained from different laboratories further
emphasises the advantages of his factor analysis method become apparent (Kmety,
1974). The strains used in this study have been subjected to factor analysis and
the results will be reported separately.

The technical assistance of Mr M. Bell is gratefully acknowledged.
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