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ABSTRACT

Mycoplasma pulmonisave been isolated in about BFU/mL from tracheal aspirates of rats from conventional
animal facilities in S&o Paulo. The mycoplasma transmission by aerosol may happen from an infected rat to a
healthy one at distances up to 120 cm. This condition also favors the technicians contamination. As this
infection is unknown in humans, in this study the immunoblot profil&4. faulmonisof sera from rats were
compared to those presented by animal facility technicians. About 32 proteins from 11 to 230 kDa (kilodaltons)
were recognized by the sera from rats naturally infectedWithulmonis Sera from technicians responsible

for the cleaning and sanitation of cages of infected animals for more than seven years recognized about 10
proteins of this bacteria. Sera from individuals with shorter working time or that had never been exposed to
such environment recognized few proteins. Proteins about 117 and 95 kDa were recognized by human and rat
sera and by the negative controls. Although a positive human serum a@igmaimonisis unknown, this

study established a temporary profile of protein recognition of human serum against such mycoplasma.
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INTRODUCTION between rats and humans (22). The technicians attending the
cleaning of cages of facilities with rats infected witipulmonis

Mycoplasma pulmonis the most frequent mycoplasmaare the candidates to be infected with these bacteria. Exposure

isolated from rats and causes the Murine Respiratotf humans tdV. pulmoniswas not considered yet because
Mycoplasmosis (MRM) that can be chronic or asymptomati@dents are the natural hosts. Although mycoplasmas show
(8). In a previous study, about®XOFU/ml ofM. pulmoniswere  specificity to their hosts, isolation of some mycoplasmas from
detected in tracheal aspirates of rats (18). MRM has beenusual hosts was already reported (1, 2, 4, 14, 21, 24). In order
recognized as a major disease in laboratory rats and miteverify possible transmission bf. pulmonisto humans from
Mycoplasma infection in laboratory animals interferes on thats, the present study has the goal to compare the immunoblot
results of biomedical research (8,11). This issue has bgmofiles of sera from technicians working at laboratory animal
documented in many aspects, but there is little information abdatilities and sera from rats naturally infected Withpulmonis
immunoblot profiles of sera from rats naturally infectedvhy
pulmonisThe citations are related with immunoenzimatic tests MATERIALS AND METHODS
of animal colony screenings (12).

The transmission oM. pulmonisby aerosols from an Mycoplasma antigen
infected to a healthy rat by sneezing in a distance of about 120 Two antigens were tested: the total lysatélofoulmonis
cm (16) strongly suggests that such condition may happBI€TC 10139 and the total lysate from the isolate Q10, obtained
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from a tracheal aspirate of naturally infected rat. Briefly, afte

growing in 1000 ml of SP4 medium(20), mycoplasma cells we 2008
concentrated by centrifugation at 20,458r 50 minutes, at 451 & ; 3 _ :
4°C, washed three times by successive centrifugations (28,¢ g, S-EEESRSSS=-==REsE-——
g, 30 minutes, 4°C) and homogenized with PBS (15). ¢ ; 1

Sera

Forty sera from Wistar ratRéttus norvegicus50% female &
and 50% male - 45 to 60 days old) of six different facilities wel t ,
used. Nonclimate-controlled facilities in our region are define ! } | |
as follows: light cycle of 12hs, without air-conditioning but } {1
ventilated; temperature about 24 to 28°C and humidity from - 88 ’ ’ L ‘
to 80%. After euthanasia with an intraperitoneal overdose L ~:“71 i -_1p Reg o -
pentobarbital, a sample of tracheal aspirate was obtained 2 °¢defoh iikimnoparst

mycoplasma isolation (18). Then, about 3 ml of blood w ) ) .
punctured from the heart and the serum was separated. Twearlw_sﬁ ure 1. Immunoblot profiles of human and rat sera agaihst

eight human (volunteers) sera were obtained from 10 mL B ImonisNCTC 10.139' Sera on Iarmasqp: are from tgqhmmans
ith 7 to 15 years in contact with rats in animal facilities. Sera on

blood venipunctured from technicians working up to 15 yea hesq to u: are from individuals with less than 7 years of

in different facilities with infected animals on the cleaning o osure. Lane represent a serum from an individual without
rats cages. Twelve sera samples were from individuals that IR ' P . .
exposure to rats. Serum on ldnis from a non infected rat. On

never been in animal facilities. The human care and the usq . . .
gﬂez is a horse hyperimmune serunMo pulmonis Sera on

animals were previously attested by the supervisors of e . . )
animal facilityp The purpose of the study 5vas previous%aneﬁ to 16 are from rats naturally infected wilth. pulmonis
' umbers: molecular weight in kDa.

explained to the supervisors and volunteers.

T

1

Electrophoresis and immunoblots
About 300 pg of antigen were electrophoresed on 12% SDEE7 and 95 kDa and the hyperimmune horse sélane 2)
PAGE and electrotransferred to nitrocellulose membranes. Tieeognized the higher number of bands. Although seleneis
membranes were blocked with TBS (20mMTris; 500mM NaCli5 and16 are from infected rats they recognized weakly a few
pH 7.5) with 5% nonfat milk and cut into 4mm width stripsbands.
Sera from rats, technicians and individuals who have never Sera from technicians are tamesatow. Sera odanesa
had contact with rats in animal houses weretdidul:100 in to p are from individuals that have had contact with infected
TBS with 5% of nonfat milk and incubated for 2 houranimals from 7 to 15 years, and recognized much less bands
with the strips. Hyperimmune horse serunMopulmonis than rats. Most of the recognized bands by human sera ranged
was included as positive control. After washings, alkalinapproximately from 25 to 200 kDa and sera from rats recognized
phosphatase-anti IgG conjugates against each specific setvamds with the same Molecular Weight. All human sera
were added and incubated for 2 hours. The recognizegtognized a band of about 156 kDa. However this protein
proteins on the membranes were detected by NBT/BCifPas not recognized by a noninfected rat as did some sera from
(Nitro-blue tetrazolium/ 5-bhromide 4-chloride 3-indolilinfected ratsl@nes 1, 4, 8, 1and16). The band about 70 kDa
phosphate) substrates and the reaction was interrupted witas the protein most frequently recognized by sera from
distilled water (3). technicians with more time of exposure to infected facilities.
The band just below 95kDa was recognized by four sera shown
RESULTS onlanesc, d, gandp. A band between 117 and 95 kDa was
recognized orane n as did some sera from infected rats.
The most representative profiles obtained immunoblotingands about 25 to 35 kDa and bands just above 47 kDa were
human and rat sera k. pulmonisNCTC 10139 are presentedrecognized by sera from individuals with more time of exposure
in Fig. 1. Results for the indigenous strain Q 10 were very similr infected facilities. This also happens not regularly with
and are not shown. All sera recognized bands about 117 and&ter MW proteins ob, ¢, d, f, g, jandl. Sera from individuals
kDa. Sera from infected rats recognized not identically about 88t had never been in animal facilities presented an identical
proteins, ranging approximately from 11 to 230 Kdaes 3to  profile as shown olane w.The profile of this lane was obtained
16). Most of the recognized bands were from 36 to 230 kD&om an individual after one year of working in such
Serum from a non-infected r@éne 1)recognized bands about environment.
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M. pulmonisin rats and technicians

DISCUSSION cross react with. arthritidis, a specie less frequently isolated
from murines (15). In this study, it was also observed that sera
M. pulmonisinfects laboratory animals worldwide. Most offrom rats and humans did not recognize proteins of total lysate
the animal facilities in Brazil do not control mycoplasmas bgf a reference strain of. arthritidis-PG6 and this specie was
culture or serology (19). The recoveryMf pulmonisin about not isolated from rats in this study.
10° CFU / mL from tracheal aspirates of rats and the aerosol Although humans have a mycoplasma flora on mucosal
generated by infected rats in animal facilities favor thsurfaces of oropharynx and genital tract, the cross reactions
transmission of this bacterium to humans. The culture of thise described betwedh pneumonia@ndM. genitalium(17).
specie from a colonized human mouth is very difficult because addition rat sera did not recognize proteins of total lysates of
there are other mycoplasma species as normal flora. reference strains &fl. pneumoniad-H, M. hominisPG21, M.
The present study shows that sera from naturally infectedale-CH19299 M. buccaleCH20247 andM. salivariumPG-
rats by mycoplasma of six animal facilities recognized marg0. Cross reactions in some animal origin mycoplasmas were
proteins from the total lysate bf. pulmoniscells. Immunoblot reported but they are unknown to humans and vice-versa.
profile differences can be justified by the variation on immune Cross reactions between human and murine mycoplasmas
response of each rat, antigenic variation and different stagesaod also unknown but in the present study the proteins of about
the natural infection (6). A pattern of recognized bands of abalt 7 and 95 kDa were shown to be cross reactive between rats
ten or more proteins indicates that the animal could be infectedd humans. The protein of about 156 kDa may also be
by M. pulmonis This is supported by the fact that the seruroonsidered a cross-reactive protein in human sera but not in all
from an infected animal recognizes better and more proteigsra from rats.
from the infected microorganism than from any other (12). Most Although a human serum positive k. pulmonisis
of the immunoblot profiles obtained from sera of rats angnknown and so are studies on this topic, the present results
coincident with thévl. pulmonidsolations and at least 10 bandsndicate that this mycoplasma promotes distinct immunoblot
were recognized. The hyperimmune serum has a recognitigiofile of sera from technicians exposed for more than seven
profile similar to most naturally infected animals. years to this mycoplasma. For a better comprehension of this
Sera from humans recognized less proteid.tpulmonis issue, studies with larger numbers of samples of sera from
than sera from rats, but human sera recognized some protegthnicians exposed to infected animal facilities must be
with similar Molecular Weight that sera from infected rats. Sefgerformed.
from technicians with more than seven years of exposure to
animal facilities recognized more and belepulmonisproteins ACKNOWLEDGEMENTS
than sera from individuals with shorter exposure time to infected
rats or those that have never had contact with rodents. This This work was supported by a Scholarship to M.O.D. and
indicates that the time of exposure of technicians to infect@ghds from FAPESP.
rats is related to the differences immunoblot profiles.
Differences on protein recognition profiles between humans RESUMO
and rats can be explained by the fact that the exposure to such
agent by different hosts is not identical (7) Microbial infections Imunoeletroforese do soro de ratos naturalmente
on different anatomical sites may also result in differentimmunejnfectados comMycoplasma pulmoni® bioteristas
response to the same microorganism. Different hosts may expostos a biotérios infectados
recognize different epitopes of the same antigen, resulting on
distinct recognition patterns (10). Adaptation to the host is Mycoplasma pulmonifoi isolado em aproximadamente
another feature for antigenic variation in mycoplasmas and codlt® UFC/mL do lavado traqueal de ratos mantidos em biotérios
mimicry the immune response. (5,23). Mycoplasmas alsmnvencionais da cidade de S&do Paulo. A transmissdo do
possess modulins that should be also considered in hunmaitoplasma por aerossol pode ocorrer entre 0s animais em
exposure to these bacteria from other hosts. até 120 cm. Esta condicdo favorece a sua transmissao para
Negative serum from a non infected rat and sera from @l bioteristas que também sdo expostos a este microrganismo.
tested individuals recognized proteins of about 117 and 95 ki@omo esta colonizacdo € desconhecida em humanos, as
This indicates that these proteins are cross-reactive and shaoidinoeletroforeses dos soros destes individuos foram
not be considered as a reference profile for rats and humamsmparados a com os dos ratos. Aproximadamente 32
However the sera from infected rats recognized these proteprsteinas de 11 a 230 kDa foram reconhecidas pelo soros dos
more intensively. ratos naturalmente infectados ctimpulmonisOs soros dos
Cross reactions among mycoplasmas and otheb®teristasque estdo envolvidos por mais de 7 anos na
microorganisms have already been described (3LPulmonis higenizagéo das caixas com animais infectados reconheceram
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cerca de 10 proteinas deste microrganismo. O soro He Jacobs, E. 199Mycoplasma pneumoniagrulence factors and

P . : the immune respons®ev. Med. Microbio| 2: 83-90.
individuos com menos tempo de servico neste amblenteﬂq Kohn, D.F.; Barthold, S.W. 1984. Biology and diseases of rats. In:

aqueles que nunca estiveram em hiot reconhecerem Laboratory animal medicine. Academic press, New York.

poucas proteinas. As proteinas de aproxi-madamente 117 &#dSimecka, J.W.; Davis, J.K.; Davidson, M.K.; Ross, S.E.; Stadtlander,

. C.T.K.; Cassel, G.H. 1992. p.3991-415. Mycoplasma disease of
95 kDa foram reconhecidas pelo soro de ratos, humanos e soros_ .-~ = = Maniloff, J.: McElhaney, R.N.; Finch, L.R.; Baseman,

controle negativos. Embora desconhece-se um soro humanojB. (eds), Mycoplasmas: molecular biology and pathogenesis. ASM
positivo contraM. pulmonis,este estudo apresenta o perfil  Press, Washington, DC.
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