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USE OF SAPROPHYTIC LEPTOSPIRA STRAINS IN THE SERODIAGNOSIS OF EXPERIMENTAL
LEPTOSPIROSIS IN GUINEA-PIGS (Cavia sp)(1)

Raul J. S. GIRIO(2) & Luis A. MATHIAS(2)

SUMMARY

The efficiency of four Leptospira biflexa strains (Buenos Aires, Patoc 1, Rufino
and Sao Paulo) as single antigen in the serodiagnosis in guinea-pigs experimentally
infected with seven Leptospira interrogans serovars (canicola, grippotyphosa, hard-
jo, icterohaemorrhagiae, pomona, tarassovi and wolffi) was evaluated by the mi-
croscopic agglutination test. The four saprophytic strains were not able to reveal
antibody titres in sera of guinea-pigs experimentally infected with Leptospira inter-
rogans. Serological cross-reactions were observed between strains Patoc 1 and Sao
Paulo and between serovars wolffi and hardjo.
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INTRODUCTION

The diagnosis of leptospirosis is usually per-
formed by serological tests and the most widely
utilized technique is the microscopic agglutina-
tfion test. This technique is laborious because
it requires the use of several leptospira serovars
as antigens that demand constant maintenance,
passages and other activities. Thus, the ideal si-
tuation would be a test easy to accomplish and
using a few serovars as antigens.

In many studies using sera of naturally infec-
ted animals, several researchers have concluded
that some saprophytic leptospira strains may
be agglutinated by sera containing antibodies
against pathogenic leptospira. Among sapro-
phyticstrains, serovar Patoc 1 has shown greater
efficiency by agglutinating human sera contai-
ning antibodies against pathogenic serovars (1,
6).

Due to the high sensitivity shown, strain Ru-
fino was recomended as screening antigen in se-
roagglutination tests to diagnose animal leptos-
pirosis (3). On the other hand, some workers ob-
served the inefficiency of this strain as polyva-
lent antigen in serological screening (7, 8, 9, 13).

The efficiency of strain Buenos Aires by ag-
glutinating sera of animals naturally infected by
L. interrogans was observed in bovine, swine,
canine, water buffalo, caprine and ovine (5, 8,
13). This strain had shown good sensitivity to
detect antibodiesin the beginning of experimen-
tal infection period by serovars canicola and ic-
terohaemorrhagiae in dogs (9). Conversely, this
strain did not show sensitivity and specificity
values that permit its recommendation as anti-
gen to the diagnosis of swine leptospirosis expe-
rimentally induced by serovar pomona (14).
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By the microscopic agglutination test, stan-
dardized according the World Health Organiza-
tion recommendations, strain Buenos Aires did
not show satisfactory results as screening single
antigen to diagnose bovine, swine, equine, cani-
ne and buffalo leptospirosis (7).

Strains Patoc 1 and Sao Paulo revealed poor
sensitivity to agglutinate sera of animals natu-
rally (4, 7, 8, 11, 13) and experimentally (9) infec-
ted by Leptospira interrogans.

The purpose of this work, is research in sera
of experimentally infected guinea-pigs, if patho-
genic leptospiras induce to forming antibodies
crossly reacting against saprophytic Leptospira
strains and to verify the possibility of the use
of these strains as screening single antigen on
leptospirosis serological diagnosis.

MATERIAL AND METHODS
Leptospira serovars

Each guinea-pig group was infected with one
of the following Leptospira interrogans sero-
vars: canicola, grippotyphosa, hardjo, ictero-
haemorrhagiae, pomona, tarassovi and wolffi
or with one of the following Leptospira biflexa
strains: Buenos Aires, Patoc 1, Rufino and Sao
Paulo.

Guinea-pigs

The animal groups were formed by 10 adult
male guinea-pigs, weighing about 400 g, that be-
fore the first inoculation did not show antibody
titres against any of the Leptospira serovars
used in the experiment.

The animals were submitted to four subcu-
" taneous inoculations of Leptospira grown in
EMJH Leptospira medium (Difco). Each animal
received 2 ml, 3 ml, 4 ml and 5 ml of the bacterial
suspension and the interval between the inocu-
lations was of one week.

Blood samnrles were taken, by cardiac punc-
ture, 7, 14 and 21 days after the last inoculation.

Serological test

Antibody titres against all the Leptospira
serovars used in the experiment were serched
in all guinea-pig sera, by the microscopic aggluti-
nation test (12).
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RESULTS

The sera of guinea-pigs infected with patho-
genic leptospiras did not agglutinate against
saprophytic leptospira antigens. Sera of guinea-
pigs infected with strains Buenos Aires, Patoc

.1, Rufino and S4o Paulo also did not show aggluf

tination against pathogenic leptospira antigens.

In sera of guinea-pigs infected with serovar
canicola, the highest homologous antibody ti-
tre obtained was 1:800, on the 7" day after the
last inoculation.

Guinea-pigs infected with serovar grippoty-
phosa and guinea-pigs infected with serovar ic-
terohaemorrhagiae showed the highest homolo-
gous antibody titre, 1:400, on the 7® day after

‘the last inoculation.

In the group of guinea-pigs infected with se-
rovar hardjo, antibody titres against homolo-
gous antigen and against serovar wolffi were
observed. The highest homologous titre, 1:800,
was obtained on day 14% after the last inocula-
tion. In the serum of one guinea-pig, the anti-
body titre against homologous antigen was
slightly lesser than titre obtained against wolffi
antigen.

Homologous antibody titres of up to 1:400
were found on day 14" after the last inoculation
in sera of guinea-pigs infected with serovar po-
mona and also in sera of guinea-pigs infected
with serovar tarassovi.

In sera of guinea-pigs inoculated with sero-
var wolffi antibody titres were also observed
against serovar hardjo. The highest homologous
antibody titre, 1:400, occurred on the 14" day
after the last inoculation. On the three serolo-
gical examinations the greater part of homolo-
gous antibody titres was higher than titres obtai-
ned against hardjo antigen.

The group of guinea-pigs infected with strain
Buenos Aires showed the highest homologous
antibody titre, 1:400, on the 14'" day after the
last inoculation. One guinea-pig showed a poor
response to the inoculation since the highest ti-
tre was 1:25, observed on the 7% post-inoculation
day.
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In sera of guinea-pigs infected with strain
Patoc 1, there were observed homologous anti-
body titres of until 1:1,600 on 14'" day after the
last inoculation. Those sera also agglutinated
against the strain Sdo Paulo, but with low titres,
except one animal that showed titres against
both antigens.

The sera of guinea-pigs infected with strain
Rufino showed the highest homologous antibo-
dy titres, 1:400, on days 7® and 14% after the
last inoculation.

In sera of guinea-pigs infected with strain
Sao Paulo there were also observed antibody
titres against strain Patoc 1. The highest homo-
logous antibody titre was 1:400 whereas the hi-
ghest heterologous titre was 1:200 and two ani-
mals showed the same titres on the three obser-
vations.

DISCUSSION

The results showed that none of the four Lep-
tospira biflexa antigens were able to aggluti-
nate, by the microscopic agglutination test,
against sera of guinea-pigs infected with any of
the seven Leptospira interrogans serovars. The
inefficiency of these saprophytic strains as screen-
ing antigen on leptospirosis serological diag-
nosis was also observed in sera of several domes-
tic species naturally infected by pathogenic sero-
vars (7).

The efficiency of strain Buenos Aires in ag-
glutinating sera of bovine, swine and canine in-
fected by serovars wolffi, pomona, canicola and
icterohaemorrhagiae was verified (13). Other
works (5, 8) concluded the viability of strain Bue-
nos Aires as screening antigen in serological
diagnosis of bovine and buffalo leptospirosis. In
a experimental study in dogs, this strain was
able to crossly react against serovars cani-
cola and icterohaemorrhagiae during the
acute period of the infection (9). However, these
observations can not be confirmed in this work.
In other experimental work (14) strain Buenos
Aires did not show satisfatory results when used
as antigen in the microscopic agglutination test
to detect different antibody concentrations
against serovar pomona in swine sera.

Strain Patoc 1 also showed a poor perfor-
mance to reveal agglutinating titres in sera of
guinea-pigs infected with pathogenic leptospi-
ras or with the another three saprophytic strains.
The inefficiency of this strain as screening anti-
gen todiaghose animalleptospirosishad already
been demonstrated by Rumanian researchers
). Ident;cal results were obtained in another
research that demonstrated the unviability of
the use of strain Patoc 1 as single antigen (2).
Conversely, this strain showed satisfactory re-
sults by revealing, in human sera, serological ti-
tres induced by pathogenic leptospiras, mainly
in infections caused by serovars icterohaemor-
rhagiae, pomona, canicola or copenhageni (6,
10).

The Rufino antigen was not able to diag-
nose, by the microscopic agglutination test, lep-
tospirosis caused by pathogenic serovars. This
confirms the results verified in human sera (4)
and in sera of several animal species naturally
(8, 13) or experimentally infected (9). However,
Argentinean researchers verified a concordance
of more than 93% between antibody titres obtai-
ned against strain Rufino and titres obtained
against Leptospira interrogans in animal sera
3).

The infavourable results obtained with
strain Sao Paulo in sera of guinea-pigs infected
with pathogenic leptospira were in accordance
with results obtained by several researchers, ha-
ving had short diversification from the low sensi-
tivity and specificity rates observed in sera of
animals naturally infected by pathogenic sero-
vars (1, 8, 11, 13).

During the experiment, it was verified that
serological cross-reactions occurred only bet-
ween serovars hardjo and wolffi, belonging to
serogroup Sejroe and between strains Patoc 1
and Sao Paulo, belonging to serogroup Sema-
ranga.

Although several researchers have conclu-
ded by the usefulness of some saprophytic
strains to be used as a single antigen in serolo-
gical screening, it is worthy of notice that the
greater part of these works was performed with
sera of naturally infected animals and humans.
Thus, these individuals were not submitted to
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a control for the possibility of infection by more
than one Leptospira serovars. This possibility
is relatively great resulting from the frequency
that saprophytic strains are found in free life,
suggesting that titres eventually found may be
attributed to mixed infections and not to cross-
reactions.

RESUMO

Utilizacido de estirpes apatogénicas de Leptos-

pira no diagnédstico sorologico de leptospirose

em cobais (Cavia sp) experimentalmente infec-
tadas

No presente estudo foi avaliada, através da
reacdo de soroaglutinacao microscépica, a efi-
ciéncia de quatro estirpes apatogénicas de Lep-
tospira biflexa (Buenos Aires, Patoc 1, Rufino

e Sao Paulo) como antigeno unico para o diag- -

noéstico sorolégico em cobaias experimental-
mente infectadas com sete diferentes sorotipos
de Leptospira interrogans (canicola, grippoty-
phosa, hardjo, icterohaemorrhagiae, pomona,
tarassovie wolffi). As estirpes Buenos Aires, Pa-
toc 1, Rufino e Sdo Paulo ndo foram eficientes
em revelar titulos de anticorpos nos soros das
cobaias infectadas com Leptospira interrogans.
Durante o experimento, foi observada a ocorrén-
cia de reacoes soroldgicas cruzadas entre as es-
tirpes Patoc 1 e Sdo Paulo e também entre os
sorotipos wolffi e hardjo.

REFERENCES

1. ADDAMIANO, L. & BABUDIERI, B. — Water strains of
leptospira in the sorodiagnosis of human leptospirosis.
Bull. Wid. Htth. Org., 39: 925-934, 1968.

9. BATZA, H.J. & WEISS, R. — Evaluation of Leptospira
biflexa serovar Patoc 1 for serodiagnosis of leptospirosis
in animals. Tierdrztliche Umschau, 42: 121-124, 1987.

3. CACCHIONE, R. A.; CASCELLI, E. 8. & MARTINES, E.
S. — Avances en el diagnéstico de leptospirosis animal
por una prueba macroscopica empleando un antigeno
de L. biflexa, cepa Rufino. Rev. Asoc. argent. Microbiol,,
4:3-7,1972.

4. CALDAS, E. M.; SAMPAIO, M. B.; COSTA, E. & TISH-
CENKO, L. M. —Patoc 1 and Rufino strains of Leptospira
biflexa, as screening antigens in the diagnosis of leptos-
pirosis. Int. J. Zoon., 5: 91-96, 1978.

94

10.

11.

12.

13.

14,

CALDAS,E. M.; SAMPAIO, M. R.. VIEGAS, E. A. & VIE-
GAS, 8. A.R. A. — Investigacao comparativa de estirpes
apatogénicas para o diagnéstico sorolégico de leptospi-
rose em animais. Nota prévia. In. CONGRESSO BRASI-
LEIRO DE MEDICINA VETERINARIA, 18, Balnedrio
Camburiu, SC, 1982. p. 56.

CORREA, M. O. A.; NATALE, V.; SADATSUNE, T. &
FLEURY, G. C. — Valor pratico do uso de Leptospira

-semaranga Patoc 1 no diagnodstico das leptospiroses hu-

manas. Rev. Inst. Med. trop. S. Paulo, 12: 284-287, 1970.

GENOVEZ, M. E. — Avaliacao da eficiéncia de estirpes
de Leptospira biflexa no diagnéstico sorologico de tria-
gemda leptospirose animal. Sao Paulo, 1985.47 p. (Disser-
tacao de Mestrado — Instituto de Ciéncias Biomédicas
da Universidade de Sao Paulo).

GIRIO, R. J. S.; YANAGUITA, R. M. & MATHIAS, L.
A. — Comparative study of four saprophytic leptospira
strains as screening antigens in the serodiagnosis of lep-
tospirosis in water buffaloes (Bubalus bubalis). Int. J.
Zoon., 12: 61-66, 1985.

HAGIWARA, M. K.; SANTA ROSA, 0. A. & PINTO, A.
A. — Leptospirose canina experimental pelos sorotipos
icterohaemorrhagiae e canicola. Avaliacao do emprego
das amostras Patoc 1, Rufino e Buenos Aires nas reagées
de soroaglutinacao microscopica e de fixacao de comple-
mento. Rev. Fac. Med. vet. Zootec. Univ. S. Paulo, 19:
61-66, 1982, ’

HERGT, B. — Meaning of serotype Patoc (biflexa com-
plex) for the diagnosis of leptospirosis by microscopic
aglutination test. Zentrabl. Bakt. Parasit. Infekt. Hyg.
Erste Abt. Orig. Reihe A. Med. Mikrob. Parasit., 235:
506-511, 1976.

RIS, D. R. — The failure of genus specific serological
tests to detect leptospirosis in cattle and rabbit. N. Z.
vet. J., 23: 164-166, 1975.

SANTA ROSA, C. A. — Diagnostico laboratorial das lep-
tospiroses. Rev. Microbiol., 1: 97-109, 1970.

SANTA ROSA, C. A. — Estudo comparativo de algumas
estirpes de leptospiras apatogénicas para o diagndéstico
da leptospirose animal. Sdo Paulo, 1977. 31p. (Tese de
Livre-Docéncia - Faculdade de Medicina Veterinaria e
Zootecnia da Universidade de S&o Paulo).

VASCONCELLOS, S. A. — Diagndéstico da leptospirose
em suinos experimentalmente infectados com Leptospi-
ra interrogans sorotipo pomona. Emprego da reacao de
soro-aglutinagio microscopica tendo como antigeno a
Leptospira biflexa estirpe Buenos Aires. Sdo Paulo, 1986.
55p. (Tese de Livre-Docéncia — Faculdade de Medicina
Veterindria e Zootecnia da Universidade de Sdo Paulo).

Recebido para publicagao em 17/11/1987.





