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& Osmane Hipdlito
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Summary

From an acute outbreak of avian respiratory disease two virus strains were isolated, NDV
and the strain 1543. Laboratory tests carried out identified 1543 as an atypical avirulent
strain of infectious laryngotracheitis virus. Inoculation of the ILTV-1543 strain in embryona-
ted hen’s eggs produced death of the embryos and 0.5-1.0 mm pocks on the CAM. Elec-
tron microscopy revealed a herpesvirus, which induced intranuclear Feulgen-positive type
A inclusion bodies in primary kidney cell cultures. The virus was HA-negative, was suscep-
tible to 10% chloroform and to heat treatment. Stained with specific anti-ILTV conjugates,
cells infected with the strain revealed typical immunofiuorescence. The isolated strain was
not neutralized by hyperimmune serum obtained from a classic virulent strain.

Resumo

Caracterizagdo da prirheira linhagem de virus da laringotraquefte infecciosa (ILTV) no Brasil

Duas amostras de virus foram isoladas de um surto agudo de doenca respiratdria das aves,
uma amostra de NDV e a amostra 1543. Provas laboratoriais identificaram a Gitima como
sendo uma amostra atipica, ndo virulenta, do virus da laringotraquefte infecciosa das gali-
nhas. A inoculagio da amostra ILTV-1543 em ovos embrionados de galinha provocou a
morte dos embrides e a forma de placas necréticas de 0.5 - 1.0 mm na CAM. A microscopia
eletrénica revelou a presencga de um herpesvirus, o qual induzia corpusculos de inclusdo do
tipo A Feulgen-positivos em culturas primérias de células renais. O virus era HA-negativo,
susceptivel a 10% de cloroférmio e ao tratamento pelo calor. Coradas com conjugados es-
pecificos anti-ILTV, células infectadas com a amostra revelaram imunofluorescéncia tipica.
A amostra isolada néo foi neutralizada por soro hiperimune obtido de uma amostra cléssica
virulenta.
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Introduction

The infectious laryngotracheitis virus of chic-
kens, first described by May & Tittsler (15) in
the United States, in 1923, has been noticed in
many areas of the world. lts appéearance was
reported in Europe (12, 17), Australia (21), New
Zealand (31), India (26) and South America (13,
18, 23).

Soon after the appearance of the first re-
ports, Burnet (4) verified the existence of
strains with immunological differences. He no-

ticed that some strains were not immediately
inactivated by specific immune serum and that
the addition of immune sera would cause a de-
crease in the mean diameter of CAM pocks.
Epizootic strains were more readily neutralized
by immune sera than enzootic strains, and were
also more virulent.

This report describes for the first time in Bra-
zil a strain of infectious laryngotracheitis virus,
the ILTV-1543 strain, isolated from an atypical
form of the disease, from a mixed infection
with Newcastle disease virus (NDV).
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Material and Methods

Virus strains — Two different virus strains were
isolated from outbreaks of avian respiratory di-
seases, starting from winter 1973 (10, 28): one
produced pocks on the CAM and the other one
was HA-positive. The latter was identified as
NDV and was further neutralized by anti-NDV
hyperimmune serum, in order to isolate the
pock-producing virus. This strain, calied ILTV-
1543, was suspected of being ILTV because the
infected birds had strong haemorrhagic tra-
cheas. The strain ILTV- 1543, free from NDV,
was inoculated on the CAM of developing
chick embryos and produced small plaques on

- the membranes. Further studies were carried

out with this strain to characierize it.

The virus strains Hitchner B, of NDV, Beau-
dette strain of infectious bronchitis virus (IBV),
kindly supplied by Prot. Dr. Hipdlito and Phelps
- strain of CELO virus (kindly supplied by Prof.
Dr. Mayr, from Ludwig-Maximillians Univer-
sity, Munique, Alemanha), were used through
out this study as control.

Virus propagation — For virus isolation, mace-
rated pieces of lung and trachea of the dead
birds were inoculated into the allantoic cavity
and on the CAM of 8-11 days old chick embryo-
nated eggs (20). The inoculated eggs were can-
dled twice a day and the CAMs were examined
for the presence of pocks, after embryos’ death
or in the 19th day of incubation.

For detection of cytopathic effect, primary
kidney cell cultures from 18 days old chick
embryos were used (5, 24, 26, 30). Culture me-
dium was Hanks' balanced salt solution with
10% bovine serum and 0.5% lactalbumin
hydrolisate. Monolayer cell cultures were obtal-
ned within 24-48 hours.

To follow cytopathic effect, Leighton tubes
with primary cell cultures were inoculated with
the 4th subculture of the virus strain, and at re-
gular intervals coverslips were stained with
May-Grunwald Giemsa stain.

Physica.-chemical properties — The following
tests were performed to characterize the
" physical-chemical properties of ILTV-1543
strain:

1. Chloroform-resistance test was carried out
according to Mayr & Bégel (16) — Chorioallan-
toic membranes from eggs inoculated with

L.A. Soares, 0.A.C. Pereira & O. Hipdlito

ILTV-1543 strain, which presented characteris-
tic pocks, were grinded and then centrifuged at
3000rpm for 15 minutes. Supernatant fluid was
divided into two portions: one of them was
treated with 50% chloroform, agitated with a
magnetic stirrer for one hour at 4C and then
was allowed to stand overnight at 4C. After
centrifugation at 3000rpm for one hour at 4C,
the supernatant fluid was inoculated in cell cul-
tures. CELO virus, which is chloroform-
resistant, was used as control. Uninoculated
cells, as well as untreated virus, were also em-
ployed as control. The same procedure was do-
ne with 10% chioroform. Coverslips were stai-
ned at regular intervals to follow the appearan-
ce of cytopathic effects.

2. Heat-resistance — Supernatant fluids from

_inoculated kidney cell cultures were centrifu-

ged, divided into aliquots of 1ml and stored at
—20C. Virus suspension had a TCIDs of
10%"/ml. To verify heat-resistance, several tu-
bes were placed in water-bath at 56C. After 5
10, 15, 30 and 60 minutes tubes were tested to
observe virus viability. All controls were carried
out {22).

3. Demonstration of nucleic acid — Infected
coverslips 24 and 48 hours post-inoculation we-
re stained by Feulgen staining, slightly modi-
fied. Celis were washed twice in PBS, fixed for
one hour in Carnoy’s solution recently prepa-
red, washed for 10 minutes in running tap wa-
ter ahd hydrolized in 1 NHCI at 60C for 8 minu-
tes.

4. Electron microscopy studies — Infected kid-
ney cell cultures were first centrifuged at
3000rpm for 15 minutes, to eliminate cellular
debris, and then centrifuged at 2000rpm for
two hours. The precipitate was resuspended in
0.5ml distilled water, stained by PTA and im-
mediately observed at electron microscopy. In-
fected CAMs with pocks were also examined.
Pocks were carefully removed, triturated, stai-
ned by PTA and examined at electron micros-
copy (2).

5. Haemmaglutination tests — Viral suspension
from cell cultures and embryonated eggs were
diluted in PBS in two-fold serial dilutions, star-
ting from 1:5. Hen's red blood cells standardi-
zed at 0.75% in spectrofotometer were mixed

with 0.05mli of diluted virus.
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Immunological characteristics of ILTV-1543
strain were determined by immunofluorescence
and neutralization tests — Immunofluorescen-
ce — Infected cell cultures on coverslips in
Leighton tubes were fixed in acetone at —20C for
ten minutes. They were exposed to dry air for
30 minutes, immersed in Tween 80 at 3% in
PBS and then stained with specific anti-iILTV
conjugates, for 30 minutes at 37C in humid
chamber. Cells were then washed twice in
PBS, ten minutes each washing, and mounted
on slides with PBS plus 20% glycerine (11).
Two different conjugates anti-ILTV were em-
ployed: one obtained from a “‘classic” virulent
strain and the other one from the avirulent
strain 1416 Cover-Benton (6, 7). Specificity of
the conjugates was tested against NDV, IBV,
CELO virus, avian encephalomyelitis virus, in-
fluenza A virus and Marek’s disease virus (sup-
plied by Laboratories Salsbury, USA). Cells we-
re stained at 8, 18, 24 and 48 hours p.i. It was
difficult to fix them with acetone after 48 hours

p.i.

Neutralization tests — Serum used in the neu-
tralization tests was obtained by hyperimmuni-
zation of SPF chickens with a virulent virus
strain isolated several years ago from an out-
break of the disease in the USA (supplied by
Laboratories Salsbury). Serum was inactivated
at 56C for 30 minutes immediately before using
and diluted with Hank’s BSS in five-fold serial
dilutions. A virus suspension containing 100
TCIDs, was mixed with equal volumes of the di-
luted serum and the mixture was hold for one
hour at 4C {8).

Experimental inoculations — Immediately after
isolation, ILTV-1543 strain was inoculated in
day-old chicks and in young chickens in the tra-
chea. The birds were inoculated with suspen-
sion of the CAM first egg passage and with vi-
rus suspension of the second passage in cell
cultures. Ten months later, after storage at —20C
the same strain at the 5th passage in cell culture
was inoculated again in young chickens.

Cutaneous inoculations were also performed
in day-old chicks to differentiate the strain from
pox virus (9).

Results

Inoculation of the strain 1543 in embryonated
eggs produced death of some embryos and

pocks on the CAM of all eggs, starting from 5th
day. Pocks were 0.5 - 1.0mm large, but some of
thern were confluent.

Cytopathic effect in cell cultures consisted of
cell rounding, formation of multinucleated
giant cells and cellular loosing from the tubes.
Stained cultures showed more pronounced
modifications. 16 hours p.i. many policaryocy-
tes were distributed through the infected celis
and many cells had nuclei strongly stained. Nu-
cleoli were not separated from the inclusions by
any clear zone. 24 hours p.i. more policaryocy-
tes were seen, which had up to 20 nuclei. At
this stage nucleoli were separated from inclu-
sions by a clear zone. With progression of the
infection more cells were infected and at 40
hours p.i. type A inclusions were seen retrac-
ted, very condensed and separated from nu-
clear membrane, the Cowdry’s inclusions.

Physical-chemical tests revealed that ILTV-
1543 strain was susceptible to 10% chloroform,
heat susceptible at 56C for five minutes,
Feulgen-positive and HA-negative. Electron mi-
croscopy studies revealed particles with envelo-
pe similar to herpesvirus, measuring 90-100nm.
Infected cells stained by anti-ILTV conjugates
revealed typical fluorescence. 18 hours p.i.
many cells had stronger fluorescence in the pe-
rinuclear membrane and granules of variable si-
ze in the nucleous. Some nuclei were totally
fluorescent. At 24 hours p.i. many policaryocy-
tes were fluorescent, with the ni* lear membra-
ne more strongly stained.

Serum neutralization tests were negative.

Experimental inoculation tests were positive
for day-old chicks inoculated with the strain at
the beginning of the isolation experiments;
birds showed respiratory distress and one of
them died, the virus being reisolated. Inocula-
tions performed ten months later with a frozen
strain were negative, as well as negative was
the cutaneous inoculation on day-old chicks.

Discussion

Laboratory tests, performed according to
Mayr & col. (16, 17), diagnostic chart (17), con-
firmed the identification of the isolated strain.
The ILTV-1543 strain was a mild strain of ILTV,
which produced pocks of. 0.5-1.0mm on the
CAM and in ranuclear type A inclusion bodies
in primary kidney cell cultures; it was HA-
negative, susceptible to chloroform and heat
treatment, Feulgen-positive and had a structure
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of a herpesvirus. The cutaneous inoculation-of
the strain on day-old chicks eliminated the pos-
sibility of being a pox virus. Also the clinical pic-
ture of the disease eliminated the possibility of
Marek’s disease (32). Staining of infected cells
with anti-ILTV conjugates gave specific fluores-
cence. '
Serum neutralization tests performed with
anti-virulent strain serum gave negative results.
This finding does not exclude the possibility of
being ILTV, since many authors found similar
strains. Studying different strains, Webster (31)
observed two main types of pocks on the CAM:
typical plaques of 3-Bmm, from virulent strains
and another minor type, 0.5mm diameter, isola-
ted from mild forms of the disease. Anti-serum
produced from the first type of strains would
not neutralize virus from the second type. A
mild strain, the C strain, producing small pla-
ques, was not neutralized by its homologous
antiserum. Similar observations were done by
other authors (3, 6, 7, 19, 27). Different strains
were isolated wich showed different degrees of
pathogenicity for chickens, some being virulent
and some avirulent; in these cases the aviru-
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lent strains were not neutralized by anti-serum
produced from the virulent strains.

Pulsford (20) stated that a virus strain is en-
demic, of low virulence, when it first appears in
a certain region. This low virulence is maintai-
ned through virus passage from hens to chicks,
while the chiks still have maternal antibodies.
One week-old chicks from endemic areas are
resistant to the infection. ‘

Regarding the low virulence, some investiga-
tors demonstrated that some strains provoke
the enhancement of mild infections (1, 14, 25,
29). Sharma & Raggi (25) demonstrated- that
ILTV and NDV replicate independently when
inoculated simultaneously in embryonated
chicken eggs. In this respect, it is interesting to
note that ILTV-1543 strain was isolated toge-
ther with a NDV strain.
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Resumo

Sedimentos obtidos pela centrifugago de 10-20mi dos primeiros jatos urinarios foram inca-
pazes de evidenciar 15 (71%) amostras de Chlamydia e 7 (18%) amostras de Ureaplasma
que foram detectadas pelo cultivo de “swabs’ uretrais. Ambos espécimes forneceram
idéntico ndmero de culturas positivas de Neisseria gonorrhoeae (27) e de Trichomonas (4).
Os resultados mostram que os primeiros jatos urindrios ndo sdo espécime adequado ao
diagnéstico etioldgico das uretrites nio gonocdcicas.

Summary

Comparison of urethral swabs and urinary sediments for the isolation of causal agents of
urethritis

Sediments obtained by centrifuging the first 10-20m! of freshly voided urine missed 15
{71%) of Chlamydia and 7 (18%) of Ureaplasma isolates which were detected by culturing
urethral swabs. Both specimens yielded the same number of positive cultures of Neisseria
gonorrhoeae (27) and Trichomonas (4). The results show that the first voided urine is not

a suitable specimen for the etiological diagnosis of nongonococcal urethritis.

Introdugdo

No diagnédstico microbioldgico das uretrites é
comum utilizar-se, indiferentemente, como es-
pécimes para cultivo, secrecdes uretrais {colhi-
das através de “‘swabs’’ ou alcas de platina) ou
centrifugados de primeiros jatos urinarios. Des-
de que os sedimentos urinarios tém a vantagem
da comodidade e de ndo causarem apreenso e
desconforto aos pacientes, procurou-se avaliar
0 seu desempenho, com o fornecido pelas se-
cre¢Oes uretrais, na evidenciacdo de conheci-
dos agentes causais de uretrites, tais como:
Neisseria gonorrhoeae, Chlamydia trachomatss,
Ureaplasma urealyticum e Trichomonas vagina-
fis.

Material e Métodos

Pacientes — Homens, portadores de corrimen-
to uretral, evidente ao exame fisico, foram sele-

cionados para o estudo, independentemente
do tempo de doenca ou do uso prévio de dro-
gas antimicrobianas. Os pacientes provieram
de diversas clinicas uroldgicas privadas e foram
instruidos para comparecerem ao laboratério
antes da primeira miccdo matinal.

Coleta dos espécimes — O "'swab’’ de algoddo
era introduzido 2-4cm na uretra e em seguida
agitado em tubo de ensaio, contendo 0,2ml de
caldo de coracdo e cérebro. O “‘swab’’ era rein-
troduzido, friccionado levemente nas paredes
da uretra e agitado em outro tubo, contendo
2ml de meio de crescimento para Chlamydia
(meio basal de Eagle, adicionado de soro fetal,
glutamina e vitaminas). Apds a coleta da secre-
¢do uretral, 10-20ml dos primeiros jatos urina-
rios eram centrifugados a 3000rpm durante 10
minutos para a obtengdo do sedimento. As se-
crecdes uretrais e os sedimentos urinarios eram
imediatamente inoculados, nos diversos meios
de isolamento.
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Meétodos microbiolégicos — No isolamento de
N. gonorrhoeae, empregou-se o meio Cidade
de Nova York modificado (10); apds 18h de in-
cubacdo a 36°C, em atmosfera 5-10% de CO,,
as colonias suspeitas eram identificadas por
imunofluorescéncia direta (3). No isolamento e
identificacdo de U. urealyticum (Mycoplasma li-
nhagem T), utilizou-se o meio diferencial A7
{8), incubacdo em anaerobiose durante 48h e
observacdo direta das coldnias, sob pequeno
aumento do microscépio (100X). Na detecgéo
de T. vaginalis, empregou-se o método da cul-
tura em meio liquido cisteina-peptona-figado-
maltose (2), incubagéo durante 4 dias e pesqui-
sa do protozodrio em gota pendente. Na in-
vestigac8o de C. trachomatis, seguiu-se as re-
comendacfes de Reeve & col. (7); em resumo:
os espécimes foram inoculados, por centrifuga-
cdo, em monocamadas de células McCoy, cul-
tivadas sobre laminulas e previamente tratadas
pela desoxiuridina. Apds 48h a 37°C, as laminu-
las eram fixadas em metanol, coradas pela iodi-
na e examinadas sob o aumento de 400X.

Resultados e Discussédo

Os resultados comparativos, entre o desem-
penho das secrecées uretrais e dos sedimentos
urindrios, na deteccio de agentes etiolégicos
de uretrites, estdo sintetizados na Tabela 1.
Embora as taxas de isolamento de N. gonorr-
hoeae e T. vaginalis ndo tenham sido afetadas
pelo tipo de espécime cultivado, os sedimentos
urindrios proporcionaram acentuada reducéo
no ndmero de culturas positivas de Chlamydia
{71%), e em menor extensdo no de Ureap/asma
{18%). Além disso, quando as culturas positi-
vas fornecidas por ambos espécimes foram
comparadas do ponto de vista quantitativo, ob-
servou-se que as culturas das secre¢des ure-
trais mostraram maior nimero de corpos de in-
clusdo de clamidia, por laminula, ou de colbnias

de micoplasma nas placas do meio A7 {8), de-
monstrando-se, mais uma vez, a evidente supe-
rioridade das secrecBes uretrais, como fonte
daqueles microrganismos. Esses dados coinci-
dem com os obtidos por Smith & Weed (9), no
que concerne ao isolamento de clamidias, po-
rém sdo diferentes dos encontrados por Kund-
sin & col. (5}, que observaram superioridade
dos sedimentos urindrios, no isolamento de
ureaplasmas. Entretanto, como esses autores
empregaram, também, meios liquidos, isso po-
deria explicar a divergéncia de resultados.

A explicac3o, para o maior indice de positivi-
dade das secrecdes uretrais, é, até certo ponto,
dificil. Embora fosse racional supor que o jato
urinario pudesse arrastar microrganismos situa-
dos nas porgdes mais distais da uretra, passi-
veis de ndo serem tocadas pelo “swab’’, tais or-
ganismos devem estar firmemente aderidos a
mucosa. Além do mais, a eventual presenca de
substéncias toxicas na urina, ou mesmo ques-
tdes ligadas & tonicidade urinaria poderiam ter
influido na viabilidade das clamidias e ureaplas-
mas. Evidentemente, se a urina é colhida no
domicilio do paciente, em vez de no laboraté-
rio, o desempenho dos sedimentos urindrios,
no isolamento de clamidias e ureaplasmas, de-
crescera ainda mais.

Apesar do razoavel nimero (120) de casos
examinados, os critérios utilizados na selecéo
dos pacientes ndo permitem tirar conclusdes a
respeito da freqliéncia relativa dos microrganis-
mos encontrados. Isto porque, muitos dos pa-
cientes que forneceram material para o estudo
haviam feito uso recente de drogas antimicro-
bianas, algumas delas capazes de prejudicar se-
letivamente o isolamento de determinados
agentes. Assim, por exemplo, € comum no Re-
cife o uso indiscriminado da rifampicina, no tra-
tamento de uretrites, droga essa capaz de inibir
o crescimento de N. gonorrhoeae e C. tracho-
matis, sem afetar U. urealyticum e T. vaginalis.

Tabela 1 — Resultados comparativos entre o cultivo das secreces uretrais e sedimentos urinarios em 120 casos de uretri-

tes

Resultados N. gonorrhoeae Chlamydia sp. Ureaplasma sp. Trichomonas sp.
Uretral positiva
Urina positiva 27 {100) 6 (29) 32 (80} 4 {100)
Uretral positiva
Urina negativa 0 15 (71) 7 (18} 0
Uretral negativa 0 1) 0

Urina positiva

Nota: Os ndmeros entre parénteses referem-se aos percentuais.
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Com referéncia a etiologia das uretrites, investi-
gacdo em progresso neste laboratério vem con-
firmando inquéritos semelhantes, realizados em
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Resumo

Foi determinada a C.I.M. de 85 amostras de Salmonella ryphy aos antimicrobianos de maior uso
clinico no tratamento de casos de febre tifide ou de portadores, incluindo-se a tetraciclina
para comparag#o. Exceto trés culturas tipo, estas amostras foram isoladas no Brasil de he-
moculturas e coproculturas, em diferentes Estados, no periodo de 1930-1973. Pela diviséo
das amostras estudadas, de acordo com as datas de isolamento, em quatro grupos (1930-
1940; 1950-1960; 1961-1965; 1966-1973) verificou-se uma leve tendéncia de aumento da
C.1.M. para a ampicilina, nos anos mais recentes, néo senclo evidente este aumento para os
outros agentes, em qualquer perfodo.

Summary

In vitro sensitivity levels of Salmonella typhi isolated in Brazil, from 1930 to 1973, to anti-
microbial drugs of clinical use

Eighty five strains of Salmonella typhi were tested by agar diluition method to ascertain
their sensitivity to the most used antimicrobials of clinical use for treatment of cases or car-
riers in typhoid fever. Tetracycline was included for comparison. Except for three type cul-
tures, these strains were isolated in Brazil, originating from blood and stool cultures in dif-
ferent states, in the period from 1930 to 1973. By dividing the studied strains according to
the date of isolation in four groups (1930-1940; 1950-1960; 1961-1965; 1966-1973) a slight
tendency to an increase in the M.I.C. was shown to ampicillin in most recent years, with no
evident increase to the other agents otherwise.
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Introducdo

O uso indiscriminado de antibidticos tem tra-
zido vérios problemas, sobretudo o aumento da
resisténcia de determinados microrganismos,
sendo a literatura farta em exemplos e dados
que miotivam sérias preocupagfes quanto ao
futuro da terapéutica de muitas doencas infec-
ciosas. Esse aspecto causa maior preocupacao

em infeccBes para cujo tratamento so se dispde
de ndmero reduzido de antibidticos, como vem
sendo o caso da febre tiféide, para a qual, du-
rante duas décadas, o cloranfenicol foi aceito
como droga de escolha no tratamento da infec-
¢do.

A partir de 1960, o aparecimento de amostras
resistentes a este antibidtico, particularmente
na India (1,12) e mais recentemente o apareci-

* Parte'do trabalho de Tese de Méstrado apresentado no Instituto de Microbiologia UFRJ, com apoio financeiro da CAPES

e ABIF.
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mento de amostras multirresistentes no México
{3), tem sido motivo de preocupacio da Comis-
sdo de Peritos em Antibidticos da Organizacéo
Mundial de Salde, levando esta a enfatizar a
necessidade de estudos em todos os paises, so-
bre a verificag&io do aumento progressivo da re-
sisténcia as drogas de uso terapéutico mais co-
mum. Amostras resistentes & ampicilina foram
também observadas por varios autores (9, 10,
11, 12, 13), aumentando a preocupacdo, por
ser a ampicilina o antibiético de segunda opcéo
no tratamento da febre tiféide (2, 8, 14).

O aparecimento_de amostras de Salmonella
typhi devido a presenca de fator R, nos levou a
verificar a variacdo das concentracBes inibit6-
rias minimas (C.1.M.) dos antimicrobianos utili-
zados, em fungéo das datas de sua introducio
e do isolamento das amostras estudadas, assim
como, buscar evidéncias da selecdo de mutan-
tes relativamente mais resistentes, ou da resis-
téncia a niveis muito elevados associados com
fatores R.

Material e Métodos

Foram empregadas, no presente trabalho, 85
amostras de S.typhiisoladas, em sua maioria, a
partir de hemoculturas e coproculturas de ca-
sos de febre tifoide, em um periodo que se es-
tende de 1930 a 1973, exceto entre 1941-1949.
A maioria dos isolamentos havia sido conserva-
da no Laboratério de Enterobactérias do Depar-
tamento de Microbiologia Médica do Instituto
de Microbiologia da Universidade Federal do
Rio de Janeiro.

Identificacdo bioquimica — Confirmada inicial-
mente a pureza das amostras por semeadura e
isolamento em meio indicador (E.M.B. Agar

M.A.S. da Cunha, I. Suassuna & I.R. Suassuna

Difco) (5), foram feitos repiques para meios de
triagem, sendo utilizados os meios S.I.M. () e
o meio Duplo Agulcar-Uréia (16,17).

Identificagdo soroldgica — Caracterizada bio-
guimicamente de modo sumério, a identidade
das amostras foi confirmada por reatividade so-
rologica especifica em 1dmina com soros poliva-
lentes anti-Sa/monella, anti-flagelar d, e anti-so-
matico (9, 12). O preparo dos soros obedeceu as
instrugdes de Ewards & Ewing (6).

Teste.de._sensibilidade. aos.antimicrobianos. - —
Para avaliacdo da sensibilidade das amostras,
utilizamos o método de diluicdo seriada em
meio sélido. Foram testadas primeiramente dez
concentragbes de 0,0125 a 12,8ug/ml dos se-
guintes antimicrobianos: ampicilina (A), cloran-
fenicol (Cl), tetraciclina (T) e associacio
sulfametoxazol-trimetoprim (SMZ/TM). Ado-
tando-se as recomendagdes feitas por Grove &
Randall {7}, no que se refere ao indculo, utiliza-
mos volumes correspondentes a uma alca de
4mm de didmetro da diluicdo 1x 10" de cada
uma das culturas de 24 horas em meio de
Mueller-Hinton *“Difco’ (5).

Resultados

Pelas datas de isolamento das amostras estu-
dadas, podemos verificar a variacdo das C.I.M.
dos antimicrobianos tendo em conta as datas
de suas introdugdes.

As Tabelas 1, 2, 3 e 4, mostram os resultados
encontrados em relagcdo a esses dados. As
amostras foram distribuidas de acordo com a
data de isolamento. Expressando o ntimero de
amostras sensiveis a cada concentracdo, pelo
percentual acumulado correspondente ao nd-

Tabela 1 — Niveis de sensibilidade de 85 amostras de Salmonella typhi ao cloranfenicol de acordo com o periodos em que

foram isoladas

Nimero Concentracdes minimas inibitorias (ug/ml}
total
Ano de 0.4 0,8 1,6 3,2 6,4
amostras
S % S % S % S % S %

1930-1940 13 0 0 0 0 4 30,76 13 100 13 100
1950-1960 8 0 0 1 125 4 50,00 8 100 8 100
1961-1965 29 1 3,44 2 6,83 9 31,03 23 100 29 100
1966-1973 35 0 0 1 2,8 2 57 23 65,71 35 100

S =Ndmero de amostras sensiveis
% = Percentual acumulado
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Tabela 2 — Niveis de sensibilidade de 85 amostras de Sa/monella typhi & ampicilina de acordo com o periodo em que fo-

ram isoladas
Concentracdes minimas inibitdrias (ug/ml)
Ndmero v
Ano t(ét:l 0,4 0,8 1,6 3,2

' amostras S % S % S % S %
1930-1940 13 10 76,92 13 100 13 100 13 100
1950-1960 8 4 50,00 7 87,50 8 100 8 100
1961-1965 29 18 62,06 28 96,55 2% 100 29 100
1966-1973 35 8 25,00 32 91,42 34 97,14 35 100

Nidmero de amostras sensiveis

w
[

%

Percentual acumulado

Tabela 3 — Niveis de sensibilidade de 85 amostras de Salmonella typhi a tetraciclina de acordo com o periodo em que fo-

ram isoladas

Concentracdes r:m’r)imas inibitérias (ug/mb)
Numero
Ano t(:jt;' 0,2 0,4 0,8 1,6

amostras S % S % S % S %
1930-1940 13 00 0 o© 10 76,92 13 100
1950-1960 8 00 1 12,5 8 100 8 100
1961-1965 29 0 0 1 344 24 82,75 29 100
1966-1973 35 1 2,85 1 2,85 32 91,42 35 100

'S

= Numero de amostras sensiveis
% =

Percentual acumulado

Tabela 4 — Sensibilidade de 85 amostras de Sa/monella typhi 3 associacdo sulfametoxazol-trimetoprim de acordo com o

pericdo em que foram isoladas

Numero ConcentragGes minimas inibitérias {ug/ml)
total
Ano de 0,1 0,2 0,4 0,8 1,6 32
amostras
S % S % S % S % S % S %

1930-1940 13 0 0 0 0 4 30,76 11 84,61 13 100 13 100
1950-1960 8 2 25 2 25 7 87,50 8 100 8 100 8 100
1961-1965 29 0 o0 1 344 8 27,58 26 89,65 28 96,55 29 100
1966-1973 35 0 0 0 0 6 17,14 31 88,57 33 94,28 35 100

"~ S .= Ndmero de amostras sensiveis
% = Percentual acumulado

mero total de amostras isoladas naquele perio-

do, ndo observamos aumento relativamente’

significativo das C.I.M. das amostras isoladas
nos primeiros anos, em relacdo aos anos mais
recentes. Isso se verificou para todos os antimi-
crobianos testados. Um aumento mais acen-
tuado apenas se observa na Tabela 2 em rela-
¢do a ampicilina, para a qual 100% das estirpes
de S.typhi, isoladas no periodo de 1930-1940,
foram sensiveis a concentraco de 0,8ug/ml e,
no periodo de 1966-1973, 100% das amostras o

foram a 3,2ug/ml, concentracdo esta quatro
vezes maior que a primeira. Isso pode refletir
uma leve tendéncia a um aumento da resistén-
cia das estirpes isoladas nos ultimos anos.

Discusséo
Embora nossos resultados nos tranquilizem

quanto a estabilidade observada nas amostras
testadas, Costa & Hofer (4) verificaram em rela-
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¢do ao cloranfenicol, um aumento na resistén-
cia de 1,74 para 8,6ug/ml de amostras isoladas
no Rio de Janeiro, comparando dois periodos
diferentes. Observa-se, ainda, que os agentes,
de emprego clinico habitual no tratamento da
febre tiféide, comportaram-se como a tetraci-
clina, ndo especificamente usada nessa condi-
cdo.

Concluindo, ndo foi evidente a resisténcia de
S.typhi “in vitro”’ em niveis considerados clini-
camente significativos. S. typh/ parece ser mui-
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Summary

The present investigation evaluates the significance of type 1 fimbriae of S. flexneri 3
{strain 1225/53) in the production of experimental keratoconjunctivitis in guinea-pigs. We
obtained evidence that type 1 fimbriae play a significant role in the virulence of strain
1225/53 by determinating the Infectious Dose 50% for the microorganism's fimbriate and
non-fimbriate phase. Additional evidence was obtained after specific blocking of the fim-
brial adhesiveness by D-mannose or by treatment with univalent fragments of specific anti-
bodies. The latter were obtained by enzymatic digestion {papain) of the immunoglobulins
directed towards the surface antigens of the fimbriated phase of S. flexneri 1225/53.

Resumo

Papel da adesividade fimbrial na ceratoconjuntivite experimental por Shigella flexneri

Avaliamos a importancia das fimbrias do tipo 1 de Shigella flexneri 3 {amostra 1225/53), pa-
ra obtencéo de ceratoconjuntivite em cobaios. Obtivemos evidéncias de que as fimbrias de-
sempenham papel significativo na viruléncia da amostra 1226/53, através da determinacdo
da Dose Infectante 50% para as fases fimbriada e ndo-fimbriada do microrganismo. Evi-
déncias adicionais foram obtidas, apds bloqueio especifico da adesividade fimbrial por D-
manose ou tratamento por fragmentos monovalentes de anticorpos especificos, resultan-
tes da digestdo enzimética {papaina) de imunoglubinas orientadas para os antigenos de su-
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perficie da fase fimbriada do microrganismo.

Introduction

infections by Shigella have been the aim of
considerable experimental investigation, which
resulted in the elucidation of many aspects of
their pathogenesis, particularly the multifacto-
rial nature of bacterial virulence. However, the
mechanisms of colonization of mucous mem-
branes by Shigella and the organism structures
involved in this process have not yet been con-
veniently elucidated.

Recently, the role of the bacterial adhesive-
ness in the implantation of normal {11, 29) and
pathogenics (1, 10, 11, 15) microorganisms to
the several mucosal surfaces of the human or-

ganism has been recognized. Such adhesive
characteristics which are mediated by a multi-
plicity of bacterial structures present as a com-
mon characteristic to be localized on the exter-
nal surfaces of the bacterial cells.

Shigella flexneri and certain serologic types
of Shigella boydii have proteic and filiform
structures called type 1 fimbriae provided with
adhesive action to epithelial cells, erythrocytes
and inert particles (6, 14) that can be blockaded
or reversed by D-mannose (14, 22). Such fim-
briae possessing mannose-sensible adhesive-
ness are widely distributed among Enterobacte-
riaceae and seem to link themself to celular re-
ceptors constituted by mannose residues loca-

* This investigation was supported in part by CAPES and Fundacdo ABIF.
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ted in the cytoplasmatic membrane of guinea-
pig erythrocytes or human epithelial cells (18,
25, 26, 27).

Beside antigenically different from other sur-
face antigens (12) type 1 fimbriae in S. flexne-
17, have their expression determined by changes
of environment and culture conditions, with
two phenotypes that alterrate: a fimbriate and
a nonfimbriate phase. During this last one, the
bacterial cells own the necessary genetic infor-
mation to the synthesis of the fimbriae doing it
only, however, when multiplying themselves
in certain environment conditions {6, 28).

The study of the pathogenesis of infection by
Shigella has resulted in the development of
many experimental models, not all simulating
adequatedly the ways and conditions of the hu-
man infection. Nevertheless, the model of
guinea-pig keratoconjunctivitis has been inten-
sely utilized because it presents a great resem-
blance to the human infection (b, 20).

In this investigation, the infective capacity of
the fimbriate and nonfimbriate phases of a viru-
lent strain of S.flexneri was compared, using
the guinea-pig keratoconjunctivitis {KC) as a
experimental model. The effect of D-mannose
or nonagglutinating antibodies for surface anti-
gens on the virulence of the fimbriate phase
was also evaluated.

Material and Methods

Bacterial strain — Shigella flexneri 3, strain
1225/53, was originally obtained from Instituto
Oswaldo Cruz culture collection and biochemi-
cally identified as previously described (8). To
infection experiments a KC-positive newly-
passed culture was stored in GC-broth (Difco)
with 20% (v/v) glycerol at =25°C. The long-term
storage was performed in ampoules or tubes
with semi-solid nutrient agar.

Fimbriate (P*) and nonfimbriate (P) phases —
The procedures used were similar to those des-
cribed by Duguid & Gillies (6). The P* phase
was obtained by serial passages in nutrient
broth and P~ was obtained by serial passages in
the same medium, with 2% Bacto-agar {Difco).

Antisera — The somatic antiserum (O antise-
rum) was prepared with P-, as recommended
by Edwards & Ewing (8). The fimbriate phase
antiserum (OP* antiserum) was prepared accor-

ding Gillies & Duguid {12). From it, by absorp-
tion (8) with P~ was obtained a specific fimbrial
antiserum (P antiserum}. Antisera titrations we-
re carried out by tube agglutination tests, ac-
cording Gillies & Duguid (12). Absorption of
OP* antiserum with P~ reduced antibody titers
to P~ from 2,560 to <20. Antibody titer to P* re-
mained at 1,280, both before and after absorp-
tion. O antiserum contained a titer of 2,560 to
P~ and titers of 2,560 and 320 to P* suspensions
submitted or not to heat (100°C, 2h), respecti-
vely.

Envelope antigens — The search of smooth co-
lonies innaglutinable in O antiserum (K-rich co-
lonies) was performed according Edwards &
Ewing (8). Also, OK antiserum was prepared
and titrated with P~ suspensions heated
{100°C, 2h) or not, by tube agglutination tests.

Phase characterization tests (PCT) — The so-
matic and fimbrial antigens of P* and P~ sus-
pensions were controlled by some tests, perfor-
med in glass slides: (i) Hemmagglutination
{HA) of guinea-pig erythrocytes; (ii) Bacterial
agglutination (BA) carried out with P antise-
rum, O antiserum and acriflavine; (i) HA-
inhibition by D-mannose, P antiserum and O
antiserum.

In the first four tests, identical drops of bac-
terial suspensions (10'°CFU/mI) were mixed
respectively with: 3% (v/v) guinea-pig eryth-
rocytes in 0.85% physiological saline (PSS), P
antiserum diluted 1:10 in PSS, O antiserum di-
luted 1:10in PSS and 0.02% (w/v) neutral acri-
flavine (National Aniline Division) in PSS. The
glass slide was rotated in a rocking motion for
3min and the occurence of HA or BA strong and
complete, with a limpid supernatant, was ad-
mitted as a positive test.

In the HA-inhibition tests, a drop of bacterial
suspension was directly mixed with 3% guinea-
pig erythrocytes with 1% (w/v) D-mannose
{Merck) or 1 drop of bacterial suspension was
mixed with identical drop of P or O antiserum
diluted 1:10 in PSS and incubated at room tem-
perature for 10min with rocking of the slide.
Thereafter, 1 drop of a 3% suspension of
guinea-pig erythrocytes {without D-mannose)
was added to the mixture and the HA ability
was tested as described above.

Electron microscopy — P* and P~ suspensions
were treated with 0.25% formaldehyde in PSS,

‘thorougly washed in PSS, submitted to negati-
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ve staining by phosphotungstic acid and obser-
ved in a Phillips EM-301 microscope.

Purified antigens — The fimbrial antigen (P an-
tigen) was obtained as described by Brinton
{3). The lypopolysaccharide (O antigen)} was ob-
tained of P, according Young & col. (30).

Sensitized erythrocytes — Guinea-pig and hu-
man (ORh") erythrocytes were sensitizated by P
and O antigens, respectively. Ten per cent
(v/v) erythrocyte suspensions were prepared in
PSS with suitable antigen dilutions (P antigen
= 1:5; O antigen = 1:10), rotated (60-80rpm)
for 1bmin at room temperature and 3ml-
volumes were centrifuged (200xg), washed twi-
ce in PSS and the erythrocytes immediatly
used in the absorption tests.

Papain-treated globulin (FAB)} — Globulin frac-
tion of OP* antiserum were prepared by precipi-
tation with ammonium sulfate (4). Proteins pre-
cipitating at 3b% saturation were collected by
centrifugation, redissolved and reprecipitated
three times. The final precipitate was dialyzed
and the globulin’s concentration determined
(13). The enzymatic digest was made with pa-
pain (NF VIIi, Difco), according Porter (24).

The antigen-binding non-agglutinating acti-
vity of FAB was evaluated by tube agglutina-
tion tests with P* and P~ bacteria and by HA-
‘inhibition of sensitizated erythrocytes (O and P)
exposed to homologous complete antibodies.
The binding of FAB to bacterial and sensitiza-
ted erythrocyte surfaces were searched by ag-
glutination with caprine anti-rabbit globulin
{Hoechst).

FAB absorptions — Three mi-volumes of FAB
diluted 1:5 in PSS were mixed with sensitizated
erythrocytes and incubated 15min at 37°C,
with occasional stirring. Limpid supernatants
recovered after centrifugation (500xg) were col-
lected and mantained at 4°C.

Animals — Albino -guinea-pigs were eye-
inoculated and daily observations were made
for 1 week. Eyes without visible anormalities
were considered negative. From infécted eyes,
exsudate were streaked onto EMB agar (Difco)
and Shigella-like colonies were biochemically
and serologically identified.

Inoculum — P* and P~ suspensions_were prepa-

red in PSS and adjusted by optical density mea-

surement (Spekol, ausJena). Pour-plate viable
counts (VC) were carried out and 0.0Tml was
dripped onto the conjunctival surface of the
animals; the experimental inocula contained
from 10 to 10? colony-forming units (CFU).

Infectious Dose 50% (ID50) — Were performed
according Reed & Muench method, with two
independent experiments to each bacterial pha-
se. To each animal, only one eye was challen-
ged, the opposite eye receiving PSS.

P' phase virulence and D-mannose — Known
volumes of P* suspension (10"°CFU/ml) were
centrifuged (1,000xg) and the supernatant subs-
tituted by identical volumes of PSS with 2%
{(w/v) D-glucose (Merck) or D-mannose
(Merck). The suspensions were incubated bmin
at room temperature and VC and PCT were
performed again. The left eyes of each of 20
animals were challenged with D-glucose-
treated inoculum while the opposite eyes recei-
ved D-mannose-treated inoculum.

" P virulence and FAB — Known volumes of P*

suspension {10"°CFU/mIl) were centrifuged
(1,000xg) and the supernatant substituted by
FAB diluted 1:5in PSS. The suspensions were
incubated 15min at 37°C, with occasional stir-
ring, and VC and PCT were performed again.
The left eye of each animal was challenged with
FAB-treated inoculum while the opposite eye
received a no-treated P* inoculum.

FAB absorptions and P' virulence — Experi-
ments were performed as above, but using no-
absorbed FAB, FAB/O, FAB/P and FAB/O-P.
To each absorbed FAB-treated bacterial sus-
pension, one of the eyes of 10 animals were
inoculated, except to FAB/O-treated suspen-
sion, where 12 animals were used. The opposi-
te eyes, in every animal, were inoculated with
no-absorbed FAB-treated suspension.

Fimbrial HA-inhibition by FAB — P* suspen-
sions, treated or not by FAB 1:5, were serially
diluted in PSS, from 1:2to 1:10,240. A identical
volume of 1% guinea-pig erythrocytes was ad-
ded and the tubes were agitated. Tests were
read after overnight incubation at room tempe-
rature. The last bacterial dilution at which HA
occurred was considered the end point and ti-
ters were expressed as the reciprocal of the
bacterial dilution.
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Results

Antisera and search of envelope antigens — A
striking difference was observed in the aggluti-

nating titers of O antiserum against P* (1:320).

or P~ {1:2,560) phases and the effect of the hea-
ting on the fimbriae of the microorganism. In
the same way, the titers of OP* antiserum befo-
re (1:2,560) and after (<1:20) the absorption with
P~ phase certify the specificity of the resulting P
antiserum. With regard to envelope antigens,
they were not detected in the 1225/53 strain.

Characterization of the P* and P~ phases — In
the Table 1, the behavior of P* phase when
submitted to the PCT is demonstrated. In Figu-
re 1 are exhibited eletronic microphotographs
of cultures admittedly in P* phase {Figure 1a)
or P-phase (Figure 1b) according to the PCT,
appearing solely in the first figure fibrous struc-
tures with typical aspect of the fimbriae of type 1.

Figure 1 — Electron micrographs of {a) P* and (b) P~ cells of S. flexneri 1225/53. Negative staining with phosphotungstic

acid. Original magnification x 25,000
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Table 1 — Comparison of P* and P~ phases reactions in so-
me selected tests

S. flexneri 1225/53

Test:
Sts P*phase P~ phase

HA of 3% guinea-pig erythrocytes -
BA by P antiserum
BA by O antiserum

BA by 1:1,000 acriflavine

I

HA — blocking by 0.56% D-mannose ND
HA — inhibition by P antiserum ND
HA — inhibition by O antiserum ND

{+) = delayed positive reaction
+ = positive reaction (or blocking)

- = negative reaction {or no blocking)
ND = not done

Determination of the ID50 — in the Table 2, in
spite of the small difference in the challenge-
inoculums practicaly occurs a superposition of
P* phase results, varying around 10%7 —
10%® CFU. To P~ phase the ID50 places itself bet-
ween 1072 — 10""CFU.

P' phase virulence and D-mannose — In the
Table 3, compared with the control-eyes (ino-
culums in D-glucose) a sharp decrease in the in-
fectivity (20%) of P* phase treated by D-
mannose has ocurred. Before and after the ad-
dition of D-mannose or D-glucose to standard
suspension, the VC values were identical {7-
9x 10°CFU/ml). With regard to the PCT, an
HA inhibition was only detected in the bacterial
suspension containing D-mannose.
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* Table 3 — Effects of D-mannose and D-glucose on the P*

phase virulence to guinea-pig eyes

P* phase in (*)

Animals D-mannose D-glucose
(right eye) (left eye)
1 - +
2 - +
3 + +
4 - +
5 - +
6 - +
7 + +
8 + +
9 + _
10 - +
11 - +
12 - -
13 +
14 - -
15 - -
16 - -
17 - +
18 - +
19 - +
20 - -
Total {8) 4/20 14/20
(%) (20%) (70%)
(*) = inocula with 9 x 10" CFU
(8) = infected/inoculated eyes

+ = Keratoconjunctivitis {KC)-positive eye
- = KC -negative eye

P* phase virulence and FAB — The dilution of
FAB selectioned (1:5) has promoved an effecti-
ve link of FAB fragments to bacterial cells wi-
thout agglutinating effect. P* suspensions trea-
ted by FAB present a reduction of their infecti-
vity (Table 4) when compared with nontreated

Table 2 — Comparison of the ID50 to P* and P~ phases of S. flexneri 1225/53

S. flexneri 1225/53
Challenge P* phase P~ phase
Inocula -

(*) . Istassay 2nd assay 1stassay 2nd assay
108 ND ND 3/2 5/0
107 5/0 (8) 4/1 1/4 2/3
1062 ND 5/0 ND ND
106 2/3 4/1 0/5 0/5
1082 ND 0/5 ND ND
105 1/4 0/5 0/5 0/5
104.2 ND 0/5 ND ND
104 0/5 ND 0/5 0/5
103 0/5 ND ND 0/5
102 0/5 ND ND ND

ID 50 1086 1057 107.7 1072

(*) viable counts
ND = not done
(8) infected / non-infected animals
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Table 4 — Effect of FAB treatment on the P* phase virulen-
ce to guinea-pig eyes

P* phase in (*}
Animals PSS FAB
{right eye) (left eye)
1. + +
2 + -
3 + +
4 + +
5 + -
6 + -
7 -
8 +
9 + -
10 + -
11 + -
12 - -
13 + -
14 + +
15 + +
Total (8) 13/15 5/15
(%) (87%) (33%)

= inocula with 3 x 108 CFU
= infected/inoculated eyes
= KC- positive eye
= KC~ negative eye

suspensions (30% and 80% of infections, res-
pectively). Before and after the treatment by
FAB, the VC were identical {10 and 3 x 10
CFU/ml) and as for the PCT, there was not de-
tected any decrease in the HA of the suspen-
sion treated by FAB.

Neutralization of FAB protector effect — The
P* suspensions treated by FAB/OP proved to

Andrade

be infective for 80% of the animals, twice more
than in the opposite eyes inoculated by suspen-
sions treated by not absorbed FAB. The result
is similar to FAB/P (70%), while in the opposite
eyes the data is quite different (30%). Never-
theless, the experimental data obtained with P*
phase in FAB/O was similar to the controls (Ta-
ble 5).

Discussion

Antisera prepared for the 1225/53 strain have
behaved as expected. The heating of P* sus-
pensions separated the fimbriae that were right
afterwards removed by washing in PSS, which
would explain the differences in O antiserum ti-
ters when being tested with heated suspen-
sions or not. Duguid & Gilles {6) have demons-
trated that fimbriae parcially cover somatic anti-
gen in a similar way to antigens K and Vi of cer-
tain enterobacteria. There were not detected
envelope antigens in the 1225/53 strain. Besi-
des, envelope antigens were only detected in
the serologic types 2a and 6 in S.flexneri (8).

Simple tests adequated to the detection of
fimbriae type 1 (3, 6, 12) were employed for the
control of the obtainment of P* or P~ suspen-
sions. It was also researched the state of the O
antigen since the obtainment of the P* or P~ re-
sults in successive "in vitro”' passages that
could select rough forms. Therefore the direct
agglutination by O antiserum and by acriflavin

Table 5 — Effects of various FAB-absorbed treatments on the P* phase virulence to guinea-pig eyes

P* phase in {*) .
Animals FAB FAB/O-P FAB . FAB/P FAB FAB/O
(right eye) (left eye) (right eye) (left eye) (right eye} (left eye)
1 = + + + + -
2 + + + - +
3 - + - - + -
4 - + - + - +
5 + + - + + +
6 - - - + + +
7 + + - - - +
8 + + + + - -
9 + + - - - -
10 - - - + - +
1 ND ND ND ND + -
12 ND ND ND ND + -
Totals (§) 4/10 8/10 3/10 7/10 6/12 6/12
(%) {40%) {80%) (30%) {70%) (50%) (50% }

(*
(8

) = inocula with 108 CFU

)
ND
+

= infected/inoculated eyes
= not done

= KC— positive eye

= KC— negative eye
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was utilized without any evidence of deteriora-
tion of that antigen.

In the inoculation of animals there was taken
care not to scarify the cornea and conjuctiva
and small volumes of PSS were employed.
Thus it was pretended to avoid to interfere with
the free operation of the clearence mechanism
of the region. Albino guinea-pigs were utilized
because they permit, according to other au-
thors (5), greater facility in the observation of
ocular lesions.

Fimbriation and infectivity in S. flexneri
1225/53 — ID50 determination put in evidence
the greater infectivity of P* phase and brought
the conviction that the virulence is not the di-
rect consequence of the fimbriation, since thick
inoculums of P~ phase also cause KC. On the
other hand, no other differences were detected
in regard to surface antigens between P* and P~
phases.

However, the correlation demonstrated bet-
ween the infectivity reduction and passage to
P- phase would be just a presumptive evidence
that the lost function associates with the fim-
bration, since P~ phase selection could equally
fead to the selection of phenotypic characteris-
tics (not always easily demonstrable) that could
contribute to a reduction of the virulence (28).
Therefore one has passed to the attainment of
the selective blockade of the fimbrial adhesive-
ness, trying to measure its effect upon the P*
phase virulence. ‘

The D-mannose would cause a specific bloc-

kade of the adhesiveness of the type 1 fimbriae
of many enterobacteria (7, 18, 21, 22, 25, 26,
27), while the D-glucose, although structurely
similar, is destituted of such action (21, 22, 25,
26, 27). The resuits obtained by the use of both
carbohydrates were sufficiently clear to support
the supposition that the fimbriae contribute to
the greater infectivity of the P* phase. The spe-
cific blockade of the fimbrial adhesiveness of
the P* suspension treated by D-mannose, evi-
denced “in vitro’’ by the inhibition of the HA of
erythrocytes of guinea-pig would cause “in vi-
vo'’ a decrease in the frequency of well succee-
ded infections.

After that, additional evidences by the utiliza-
tion of antibodies oriented to surface antigens
of 1225/53 have been tried. Complete antibo-
dies would be accompanied by the inconve-
nient of causing bacterial agglutination and the
consequent reduction of the real number of
available germs to interact with the epithe-
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liums. The problem was surpassed by treating
the rabbit immunoglobulins by papain, which
breaks the IgG in two fragments endowed with
activity of antibody and monovalents and a
third fragment corresponding to the portion Fc
of the igG (9, 24). In the same conditions, the
IgM originates heterogeneous fragments (9).

By the control tests, the preparation that was
obtained has revealed itself with specificity to
the antigens O and P without any significant
agglutinating activity. Additionally, the VC we-
re always made before and after the incubation
with FAB and there was never detected a re-
duction in the number of the viables that sug-
gested agglutinating or bactericidal effect.

In regard to the results, a significative grade
of protection to the challenged eyes with inocu-
lums treated by FAB 1:5 was verified, and addi-
tional tests during which fimbriate inoculums
were treated by FAB previously absorbed by
antigens O, P or both, permit to conclude that
the protector effect results from the presence
of monovalent fragments of antibodies oriented
to the S.flexneri fimbriae. Nonagglutinating an-
tibodies oriented to the O antigen do not seem
to perform any protective role.

Adhesiveness and its role in the virulence —
The collection of the results suggests, to the
fimbriae of the strain 1225/53 a valuable auxi-
liary role in the virulence, exerted during the
early steps of the infectious process on the le-
vel of the interaction between microorganism
and epithelial cells of the mucous membranes.
The hydrophobicity confered to the bacterial
cells by the type 1 fimbriae (3, 21) would help its
contact with the cellular surfaces and its cou-
pling to the specific receptors. Recently were
obtained evidences that the association of
rough Salmonella typhimurium (strain 395
MR10) to Hela cells (16, 17) and “in vitro”’ to
mice intestinal mucosa (23) could be explained
by the hydrophobicity and the negative charge
of that strain.

Ogawa & col. (19) and Ogawa (20) have veri-
fied in S. flexneri, that only virulent germs ad-
hered firmly to the surface of human cells, “in
vitro’’, and admit that such fixation would be
necessary to the induction of the subsequent
events which culminate with the bacterial pene-
tration. Bondarenko & col. (2}, on the other
hand, verified that the presence of type 1 fim-
briae in S.flexneri increased its index of asso-
ciation to Hep-2 celis.
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In keratoconjunctivitis experimental model,
where physiological mechanisms of clearence
operate with intensity {lacrymal flowing, conti-
nuous drainage of liquids, movement of the
eye-lid), the greater adherence of P* microorga-
nisms to the epithelium of the cornea or con-
junctiva, would result in smaller infectant do-
'ses, as expression of the high number of germs
able to penetrate and multiply themselves intra-
celiuiariy. In these conditions, factors that in-

terfere with the normal activity of the adheren-

ce structures of the microorganism (D-
mannose, specific antibodies) would reduce
the number of germs that fix themselves to the
epitheliums, with a consequent abortment of
the infection.

Correlation between the infectivity reduction
of the P* phase and the inhibition of fimbrial ad-
hesiveness was obtained (evaluated by HA of
guinea-pig erythrocytes) as much as by the D-
mannose as by treatment by FAB. In this case,
the qualitative test for HA, performed with
thick bacterial suspensions, has revealed itself
inadequated, demanding the utilization of
quantitative technique. Probably, the FAB frag-
ments associate themselves to different points
of the fimbriae, just causing a partial occupa-
tion of the sites of connection to the cellular re-
ceptors and thus permitting the occurrence of
HA when sufficiently thick bacterial suspen-
sions are employed. Duguid & Gillies(6) and
Duguid, Anderson & Campbell(7) showed that
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Resumo

O exame coproparasitoldgico de 103 animais da espécie felina, de idades, racas e sexos di-
ferentes, oriundos de diversas dreas da cidade de S&o Paulo, revelou 18 {17,5%) amostras
positivas para oocistos de /sospora spp. Estes foram identificados como sendo de /. felis
{13,6%), /. rivofta (4,8%) eJsospora sp. (1%). Em 1,9% das amostras fecais, uma infeccio
mista, representada por'/. felis e /. rivolta, foi encontrada. Alguns animais, portadores de
/sospora spp., apresentaram sintomas de disturbios digestivos, porém néo foi possivel che-
gar a qualquer conclusdo sobre o papel patogénico, desempenhado pelos protozoérios,
porque-os gatos apresentaram também outras doencas concorrentes.

Summary

Isospora spp.: studies of its prevalence in domestic cat in the city of Sdo Paulo

The examination of 103 fecal samples from cats of different ages, breeds and of both se-
xes, from different areas of the city of S&o Paulo, revealed 18 (17,5%} positive samples for
Isospora spp. oocysts. They were identified as |. felis (13,6%), /. rivoita (4,8%) e Isospora
sp. {(1%). In 1,9% of the fecal samples a mixed infection represented by /. felis and /. rivolta
was found. Some animals with /sospora infection showed symptoms of digestive disor-
ders, but no conclusion could be withdrawn over the pathogenic role played by the proto-
zoa once those cats also presented other concurrent diseases.

Introducéo

Em cdes, é relativamente freqliente o encon-
tro de infecc8o por /sospora spp. e vérios auto-
res tém se dedicado ao estudo de sua ocorrén-
cia no Brasil*. No entanto, poucos séo os tra-
balhos sobre 0 mesmo género de parasita em
gatos.

A primeira constatagdo de /sospora em gatos
foi feita por Barreto & Almeida (3) no Rio de Ja-
neiro; esses pesquisadores registraram o en-
contro de /. felis. A mesma espécie foi poste-

riormente observada por Bastos (4), em Salva-

dor e por Amaral & col. (1), em S&o Paulo.

Nery-Guimardes & Lage (11) verificaram a
prevaléncia de 24% de /. felis, 14,4% de /. rivol-
ta e 15,2% de infeccdo mista, por ambas as es-
pécies em gatos, no Estado do Rio de Janeiro.
Barbosa & col. {2), em Goiénia, encontraram
76% de /. felis, 30% de /. rivolta e 20% de /. bi-
gemina. Hatschbach & col. (8) observaram
20% de isosporas, em gatos, na cidade do Rio
de Janeiro.

O objetivo do presente trabalho foi determi-
nar a ocorréncia, na cidade de S&o Paulo, das

'diversas espécies de /sospora. Além disso, ten-

tar estabelecer a correlacdo entre a presenca e
as possiveis manifestacdes clinicas, nos ani-
mais positivos.

* Ogassawara, S.; Larsson; C.E.; Larsson, M.H.M.A. & Hagiwara, M.K. — Ocorréncia de /sospora sp. em cées na cidade
de S&o Paulo. Rev. Fac. Med. Vet. e Zootec. USP (no prelo).
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Material e Métodos

Foram examinadas 103 amostras de fezes, de
gatos, de diferentes racas, idades e de ambos
0s sexos, procedentes de diversas areas da ci-
dade de S3o Paulo. As fezes eram recebidas
junto ao Ambulatério da Disciplina de Patologia
e Clinica Médicas de Monogéstrico da Faculda-
de de Medicina Veterinaria e Zootecnia da Uni-
versidade de Sdo Paulo.

Os exames de fezes foram realizados com as
técnicas de concentracéo por flutuacdo em sa-
carose {d = 1, 203) e a de centrifugacdo em
agua-éter (7).

A identificacdo das espécies de /sospora foi
feita apds a esporulacdo dos oocistos, nas fezes
colocadas em solucdo aquosa de bicromato de
potéssio a 2%, a 26°C. Os oocistos, uma vez
esporulados, foram conservados em refrigera-
cdo, a 4°C. A mensuracdo dos oocistos esporu-
lados foi realizada com a ocular micrométrica
Zeiss-Wetzlar.

Resultados

Em 103 amostras de fezes de gatos examina-
das, foram detectadas 18 {17,56%) amostras po-
sitivas para /sospora spp. Doze (11,7%) eram
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oocistos de /. felis, 3(2,9%) de /. rivolta, 1 {1%)
de /sospora sp. € 2 (1,9%) de /. felis e /. rivolta,
em associacdo.

Nas Tabelas 1, 2 e 3 figuram os resultados
obtidos.

Assim, na Tabela 1, foram relacionados o nu-
mero e a porcentagem de animais positivos em
funcgdo das diferentes espécies de /sospora.

Tabela 1 — Espécies de /sospora, nimero e porcentagem
de animais positivos

Animais positi-
vos

Espécies
N? %
1. felis 12 1,7
1. rivofta 3 2,9
Isospora sp. 1 1,0
1. felis e l. rivolta 2 1,9
Total 18 17,5

Na Tabela 2, foram dispostas as dimensdes e
a morfologia de oocistos e esporocistos de
Isospora spp. E por fim, na Tabela 3, a raca,
idade em meses, o sexo dos animais, bem co-
mo o diagndstico clinico e o resultado dos exa-
mes parasitoldgicos.

Figura 1 — Oocisto esporutado de /. felis nas fezes de gato. Aumento original 400X
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Figura 2 — Oocisto esporulado de /. rivolta nas fezes de gato. Aumento original 400X

Tabela 2 — Dimensdes e morfologia de oocistos e esporocistos de /sospora spp¥**

Dimensdes
Espécies Morfologia
oocistos™® esporocistos*
{um} {um)
37,7-45,5 x 20,4—26,7 x oocisto ovdide-largo,

1. felis 28,3-33,0 17.3-20,4 esporocisto eliptico
(41,5x31,2) (22,7 x 19,0) com corpusculo residual.
22,0~28,3 x 15,7~20,4 x oocisto ovdide ou arredondado,

/. rivolta 18,8—25,1 3,4—14,1 esporocisto elipsdide com
(24,5 x 22,0) (18,0x 11,9) corpusculo residual.
12,6—14,1 x oocisto esférico ou oval,

/sospora sp. 10,4—-12,6 ** esporocisto elipsoide
(12,9x11,6) com corpusculo residual.

* Mensuracdo de 50 elementos
** Néo foi realizada a mensuracdo
*** Figuras 1,2 e 3
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Discussdo

No presente trabalho, foram identificadas
duas espécies de /sospora: I. fels e I. rivolta. A
terceira espscie citada como /sospora sp., cor-
responde, na realidade, a espécie inicialmente
denominada de /. bigemina (Stiles, 1891) Luhe,
1906 {13). Essa denominacéo tem sido utilizada
indistintamente para varias espécies de cocci-
dias cujos oocistos eram menores do que os de
/. felis e os de /. rivolta.

Os oocistos de /. bigemina eram encontrados
nas fezes, sob duas formas: esporulada e nado
esporulada. Os oocistos n8o esporulados, a luz
dos conhecimentos atuais, podem pertencer a
trés géneros de parasitas: Toxoplasma, Ham-
mondia e Besnoitia (9). Os oocistos esporula-
dos pertencem, por seu lado, a varias espécies
de Sarcocystis (9, 10).

As dimensdes observadas 12,9 x 11,6um,
correspondem a dois géneros, Toxoplasma e
Hammondia, havendo, pois, necessidade de
identificacdo por meios bioldgicos. Preferimos,
por ora, denominar a entidade /sospora sp. A
identificacdo de oocistos de Toxoplasma é im-
portante, do ponto de vista da saude publica.

A ocorréncia de /sospora spp. em 17,5% de
gatos, na cidade de Sdo Paulo, aproxima-se

dos dados obtidos por Hatschbach & col. (8),
de 20%, na ridade do Rio de Janeiro. Em Goia-
nia (2), bem como no Rio de Janeiro (11), foi
observada alta prevaléncia de /sospora spp.,
90% e 50,9%, respectivamente, diferindo, por-
tanto, de nossas observacdes.

Analisando os dados constantes da Tabela 3,
podemos notar que, entre 0s animais positivos,
a infeccdo prevaleceu naqueles de até um ano
de idade. Foi observada também que /sospora
felis ¢ a mais comum dentre as trés espécies.

Entre os 18 animais positivos para /sospora
spp., seis apresentaram quadro de diarréia,
mas estavam acometidos de outras doenc¢as es-
pecificas (Tabela 3) e somente um teve enterite
de natureza ndo determinada, a ndo ser pela
presenca de /. rivo/ta. Nove animais eram assin-
tomaticos, aparentemente simples portadores
de infeccdo.

A acHo patogénica de espécies de /sospora,
nos carnivoros domésticos, ainda constitui as-
sunto bastante controvertido {5, 6, 12). A rela-
cdo entre representantes de /sospora e 0s ou-
tros agentes etiologicos de doenca também
ainda ndo foi estabelecida.

Ha, portanto, necessidade de maiores estu-
dos sobre o problema lsosporose (iase) sob
condicbes naturais e experimentais.

Tabela 3 — Diagndstico clinico e resultado dos exames coproparasitologicos em gatos de diferentes racas, idades e de

ambos 0s sexos

Exame Coproparasitoldgico

N? Raca Sexo Idade Diagnéstico Clinico
{meses) Helmintos Protozoadrios
1 Siamés M 36 Dermatomicose — 1. rivolta
2 SRD M 18 Rinotraqueite - 1. felis-1. rivolta
3 SRD M 36 Enterite e 1. rivolta
4 Siamés F 24 Panleucopenia - 1. felis-I. rivolta
5 SRD F 5 Enterite vermindtica Ancylostomidae 1. rivolta
6 Siamés F 4 Raquitismo - 1. felis
7 Siamés F 24 - Panleucopenia Ancylostomidae Isospora sp.
8 SRD F 2 Enterite vermindtica Toxocara sp. 1. felis
9 Siamés M 12 Panieucopenia — 1. felis
10 SRD M 1 * — /. felis
M SRD M 6 * - 1. felis-Sarcocystis
12 SRD F 5 * — 1. felis-Sarcocystis
13 SRD F 4 * e 1. felis-Sarcocystis
14 Siamés F 42 * — 1. felis
15 SRD M 2 * Dipylidium sp. 1. felis
16 SRD F 3 * — 1. felis
17 SRD F 3 * = 1. felis
18 SRD M 8 * — 1. felis
* = Assintomético
SRD = Sem Raca Definida
M = macho
F. = fémea

negativo
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Resumo

Foi feito o isolamento do fungo Rozites gongylophora a partir de esponjas de ninhos de for-
migas cortadeiras do género Atta. Tentativas para desenvolvimento micelial, pelo método
submerso, ndo deram resultado, sendo que o cultivo de superficie, em meio liquido com
material sélido e nutritivo, foi 0 que apresentou melhor desenvolvimento micelial. Meio to-
talmente sintético ndo conseguiu até o momento, proporcionar crescimento micelial satis-
fatdrio, enquanto que meios contendo extrato de malte, extrato de carne, peptona ou me-
laco, sempre apresentaram crescimento micelial. Meio de maite com pedagos de cdco per-
mitiu o desenvolvimento micelial de até 37,41g/| por crescimento em superficie. Meio de
maite, com pedacos de batata, nas mesmas condi¢fes, deu rendimento de biomassa de
até 40,97g/i. O teor de nitrogénio na matéria seca apresentou oscilacdo de 4,1% a7,5% e
o teor de proteina oscilou de 25,62% a 46,69%. A andlise de proteina revelou a presenca
de, pelo menos, 16 aminodcidos.

Summary

Production of biomass of Rozites gongylophora regarding its use as complementary feed

Rozites gongylophora was recently isolated from the fungus garden of leaf-cutting ants be-
longing to the genus Atta. All efforts for mycelium growth by submerse culture were inef-
fective; otherwise the stationary culture with liquid medium and solid nutritive material gave
the best mycelial growth. Synthetic medium has not yet yeld mycelial growth, while media
with malt extract, beef extract, peptone and molasses have always rendered growth. Mass
culture up to 40.97g/| dry matter was achieved on medium of malt with potato pieces. Ni-
trogen content in dry matter was in the range of 4.1% to 7.5% and the protein content
from 25.62% to 46.69. The analysis of protein indicated the presence of at least 16 aminoa-
cids.
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Introducéo

- Formigas cortadeiras, do género Atta, de-
pendem, para o desenvolvimento, do cultivo de
fungo cujas brotagdes servem-lhes de alimen-
to. Trabalhos pioneiros de Moeller (7} descre-
vem o fungo, no ambiente natural, mostrando
as partes miceliais que servem de alimento as
formigas e o modo de convivéncia. Trabalhos

posteriores (4, 5, 8), permitiram verificar que as:
formigas cortadeiras, no Estado de Sdo Paulo,

cultivam mais que um tipo de fungo.

No presente trabalho, foi feito o isolamento
do fungo Rozites gongylophora, de ninhos de
formigas cortadeiras e realizado o cultivo em la-
boratério. Dos trés tipos de fungos isolados de
ninhos, no género Atta (4, 5, 8), o Rozites tem

se apresentado, até o momento, como o de
mais dificil desenvolvimento em meios de cultu-
ra liquidos, em laboratério. O objetivo visado
foi o de encontrar meios de cultivo que forne-
cessem crescimento micelial satisfatério, com
teores de proteina e aminoAcidos essenciais,
adequados a alimentagdo animal.

Material e Métodos

Foram tomadas pequenas pecas das espon-
jas, em formicarios de laboratério e de esponjas
em ninhos do campo, com assepsia adequada e
inoculadas em meios de cultura especiais, em
placas de Petri e em tubos. O método de isola-
mento foi 0 mesmo seguido em trabalhos ante-
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riores (4, 8). Repicagens sucessivas, com dilui-
¢Bes, em placas e tubos, foram realizadas para
obtencdo das culturas puras.

Foram preparados véarios meios de cultura
para o melhor desenvolvimento micelial, num
total de 74 meios diferentes.

E a seguinte a composicdo dos meios de cul-
tura que deram origem as massas miceliais
mencionadas neste trabalho:

Meio 1: Batata em pedagos, 30g; Agua destila-
da, 100ml.

Meio 2: Batata em pedagos, 30g; Malte a 2%,
100ml.

Meio 3: Coco em pedacos (1, 6, 9), 30g; Maite
a 2%, 100ml.

Meic 4: Batata em pedagos, 30g; Malte a 2%
{desengordurado}, 100ml.

Meio 10: Extrato de levedura, 0,5%; Triptona,
1,0% Melago, 5,0%; Agua destilada q.s.p.,
100mi.

Meio 22: Sais minerais segundo Takata (10) —
Melago 5,0% em H,O , 50ml; Filtrado do resi-
duo da obtencdo do extrato de malte, 50ml.
Meio 26: Malte a 10%, 100ml.

Meio 51: Céco em pedagos (1, 6, 9), 30g; Malte
a 4%, 100ml.

Foram feitos, também, meios de cultura li-
quidos, utilizando-se- diferentes fontes de car-
bono, a saber: frutose, galactose, glicerol, gli-
cose, lactose, maltose, mel de abelhas, sacaro-
se e xilose, em concentracdes variando de 1%
a 10%. Todos os meios de cultura foram acer-
tados para pH 5,0 com NaOH ou H,SO, dilui-
dos, conforme o caso.

Os meios de cultura, colocados em tubos ou
frascos fechados com chumaco de algoddo, fo-
ram esterilizados em autoclave a 127°C, pres-
sdo de uma atmosfera, durante 30 minutos.

As culturas foram inoculadas em frascos Er-
lenmeyer de 500ml, contendo 100ml de meio li-
" quido com pedagos de batata ou de coco (1, 6,
9), quando era o caso e deixados em sala incu-
badora, a temperatura ambiente, de 25°C + 5°C.
O tipo de cultura foi o de superficie ou cultura
parada. O tempo maximo de cultivo foi de 125
dias.

O micélio, desenvolvido das culturas, foi re-
colhido, separado e lavado, por filtraco a va-
cuo e colocado em estufa, a 105°C.

A determinacdo do nitrogénio total foi feita
segundo o método Kjeldahl, semi-micro, modi-
ficado por Fontana (3).

Determinaram-se, também, no micélio, os
teores de lipideos e de fibra (2), assim como o -
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de cinza, sendo este por aguecimento a 550°C,
até obtencdo de peso constante.

As anélises quantitativas de aminoacidos fo-
ram feitas em analisador Beckman.

Cutturas mistas com bactérias foram realiza-
das em placas de Petri, usando-se as seguintes
espécies: Bacillus cereus, Escherichia coli, Mi-
crococceus caseolyticus, Proteus mirabilis, Pro-
teus vulgaris, Pseudomonas aeruginosa, Pseu-
domonas denitrificans, Pseudomonas solana-
cearum, Salmonella typhi, Sarcina lutea, Serra-
tia marcescens e Staphylococcus aureus. Para
tanto, foi adotado o seguinte procedimento:
inoculou-se o fungo R. gongylophora em pla-
cas de Petri, contendo meio sdlido de extrato
de carne e Sabouraud. Apds o desenvolvimen-
to do fungo — aproximadamente 10 dias — fo-
ram inoculadas as bactérias, no sentido da pare- -
de da placa de Petri, para o fungo no centro, de
modo perpendicular.

Resultados e Discussédo

O desenvolvimento micelial de Rozites
gongylophora, em culturas puras tem se revela-
do bastante lento e a tentativa de in' rementa-lo
pelo processo de culturas mistas ¢ 'm bactétias
ndo deu qualquer estimulo ao fungo, com as
culturas experimentadas.

O crescimento em meio de malte com peda-
cos de cbco resultou na formacdo de até
37,41g/1 de biomassa, com teor médio de pro-
teina de 46,69% e pelo menos 16 amino4cidos,

" com presenga de 9 aminoacidos essenciais.

Meio de malte, com pedacos de batata, apds
longo tempo de crescimento também produziu
até 40,97 gramas de biomassa por litro, confor-
me se vé pela Tabela 1.

Tabela 1 — Formac8o de biomassa conforme o meio de
cultura e tempo de desenvolvimento

Meio de Cultura Idade da cultura Biomassa micelial

n? (dias) g/l

9 92 34,403
83 40,977

3 83 24,603
83 37,409

As Tabelas 2 a 5 apresentam todos os resul-
tados obtidos nas anélises de micélio, incluin-
do-se comparagfes com resultados de outros
autores.
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Tabela 2 — Contetddo de aminoacidos de micélios de Rozites gongylophora obtidos em diversos meios de cultura e de

“Fungo marron” (5): valores em mg/100g de matéria seca

Rozites gongylophora “Fungo marron”’
Componentes Numeros dos meios de cultura valor médio obtido
em varios meios
1 2 3 4 10 22 26 51 de cultura
Lisina 842 708 1073 617 777 268 645 529 436
Histidina 556 513 620 405 314 129 364 237 212
Arginina 624 576 890 515 456 272 841 562 331
Acido Aspéartico 1659 1623 2105 1356 1467 1016 2012 1492 863
Treonina 835 848 1063 730 638 280 508 576 370
Serina 1053 1071 1403 941 697 319 704 682 526
Acido Glutdmico 2906 2284 4081 2521 3173 1093 2137 2181 1242
Prolina 681 579 770 605 997 720 1397 951 1199
Glicina 1032 1076 1376 917 707 398 863 916 512
Alanina 830 792 1032 682 723 300 770 474 931
Valina 762 809 1012 711 386 215 409 633 404
Metionina 17 94 152 95 79 33 158 57 42
Isoleucina 702 687 849 603 285 183 335 374 369
Leucina 826 839 1039 792 796 774 1205 1364 622
Tirosina 3396 3211 3604 2693 274 135 336 246 162
Fenilalanina . 545 577 689 554 430 347 544 502 174

Tabela 3 — Porcentagem de umidade, lipideos, cinza e fi-
bra de micélio de Rozites gongylophora em diversos meios
de cultura

Meio Umidade Lipideo Cinza Fibra
n? % % % %

1 88,24 4,77 1,01 0,46

2 87,71 7,82 0,41 0,22

3 86,44 2,08 0,94 0,46

Outras substancias usadas como fonte de
carbono ndo apresentaram crescimento mice-
lial digno de mengéo.

As biomassas miceliais, obtidas nos meios de
cultura nameros 4, 10, 22, 26 e 51, apresenta-
ram valores de diferenca insignificante, com re-
lacdo aos rendimentos dos meios niumeros 1, 2
e 3, razdo pela qual ndo sdo aqui apresentados.

Os melhores resultados de crescimento mice-
lial foram obtidos em meios com pedacos de
c6co e de batata, colocados nos frascos Erlen-
mevyer, de modo a permitir que uma parte do
cHco ou da batata ficasse submersa e outra aci-
ma da superficie. Justamente na parte acima
da superficie é que se processava o desenvolvi-
mento do micélio. O céco contém Na, K, Ca,
Mg, Cl, Fe, glicose, proteinas, fosfolipidios e os
seguintes acidos graxos: laurico, miristico, pal-
mitico, estedrico, linoleico e oleico (1, 6, 9). A
batata, por sua vez, também encerra nutrientes
organicos e minerais.

O fungo ndo apresentou desenvolvimento
em meios sintéticos, exigindo sempre fatores
de crescimento, alguns deles ainda ndo identifi-

cados, provavelmente presentes no extrato de
malte, no melaco, no extrato de carne e na pol-
pa de coco e da batata, todos usados com rela-
tivo éxito nos meios de cultura.

O teor de proteina total do micélio atingiu
46,69% . Trata-se de valor que permite admitir o
material como:adequado para complementar
ragGes de animais, como fonte alternativa de
proteina. Ainda mais que se trata de proteina
contendo quase todos os aminodcidos essen-
ciais, em doses satisfatorias.

O tempo de desenvolvimento micelial de Ro-
zites gongylophora em laboratério continua
ainda sendo um dos problemas néo resolvidos,
sendo muito demorado, provavelmente por ndo
estarem presentes os fatores de crescimento
necessarios. As observacdes sobre o cresci-
mento do fungo em formicarios de laboratério
mostram as esponjas adquirindo aumentos em
biomassa com rapidez muito maior que /n vitro,
em culturas puras.

Ha, que se considerar o fator aeracdo da
massa micelial no formicério, conseguido pelo
tipo de construcdo do jardim de fungo pelas
formigas, depositando particulas vegetais nu-
ma estrutura toda trabalhada, de modo a per-
mitir intenso contato com o oxigénio do ar.

Os teores de aminoéacidos encontrados no
micélio seco, conforme Tabelas 4 e 5 indicam
gualitativamente, material aproveitavel para ali-
mentacdo animal. Deixa, entretanto, um pouco
a desejar, quando se compara com os fungos ja
citados nas Tabelas e com os valores apresen-
tados pelos padries da FAO.
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Tabela 4 — Comparacdo dos teores de aminodacidos em alguns fungos, padrdo de F.A.0.(5) e Rozites gongylophora
obtido em diversos meios

Gramas de aminoacidos por 16g de nitrogénio proteico

Aminoécidos Rozites gongylophora
essenciais Morchella | Tricholoma| Fungo marron| Padrio da NUmero dos meios de cultura
hortensis | nudum (5) F.A.O.

: : 1 2 3 4 10 22 26 51
Lisina 5,38 6,56 1,09 4,20 23511971299 (1,721251/0,86] 1,90 | 1,64
Leucina 6,06 6,66 1,55 4,80 2,30 12,341290 (221257 ]|250] 3,54 ]|4,26
Isoleucina 3,45 3,15 0,92 4,20 1,96 11911237 |1,68 9,92 0,5910,99 1,16
ze{_‘l'r'g'sfgéna 5,31 3,70 0,840 - 11,00 110,57 11,98 | 9,06 | 2,37 { 1,56 | 2,59 | 2,34
Valina 3,86 3,89 1,01 4,20 2,12 (2,2512,8211981,25 10,69 1,20 1,98>
Metionina + | 5 51 1,66 - - — = 1= 1= loes| - |ogs|-
Cistina
Treonina 2,88 3,70 0,93 2,80 2,33 12,36 12,96 ]2,03]2,06[0,9]1,49|1,80
Triptofano 1,44 3,62. — 1,40~ ) N

* Né&o dosado em virtude do método de andlise depender de hidrdlise 4cida que destroe o aminoacido,

Tabela 5 — Aminodcidos em micélios secos de Rozites gongylophora e de “Fungo marron” (6) em gramas de aminodci-

dos por 100g de nitrogénio

Rozites gongylophora

s . Fungo

Aminodcido Meios de cultura marrom
1 2 3 4
Lisina 14,66 12,33 18,69 10,74 6,81
Histidina 9,68 8,93 10,80 7.05 3,31
Arginina 10,87 10,03 15,50 8,97 5,16
Ac. Aspartico 28,90 28,27 36,67 23,62 13,43 -
Treonina 14,54 14,77 18,51 12,71 5,78
Serina 18,34 18,65 24,44 16,39 8,21
Ac. Glutdmico 50,62 39,79 71,09 43,91 19,30
Prolina 11,86 10,08 13,41 10,54 18,68
Glicina 17,97 18,74 23,97 15,97 8,00
Alanina 14,45 13,79 17,97 11,88 14,50
Valina 13,27 14,09 17,63 12,38 6,31
Metionina 2,03 1,63 2,64 1,65 0,656
Isoleucina 12,23 11,96 14,79 10,50 5,76
Leucina 14,39 14,61 18,10 13,79 9,62
Tirosina 59,16 55,94 62,78 46,91 2,53
Fenilalanina 9,49 10,05 12,00 9,65 2,7
Nossa explicagéo, para esses teores baixos, = Agradecimentos

nos aminoacidos essenciais, seria pelo cresci-
mento ainda insatisfatério do micélio Rozites
gongylophora, nos meios conseguidos em la-
boratdrio. Percebe-se, nitidamente, a falta de
um ou mais fatores de crescimento no meio,
imprescindiveis para o satisfatdrio crescimento
do fungo.

Os autores agradecem a firma Racdes
Anhanguera — Duratex S.A. (Campinas), pe- -
las anédlises de aminoacidos efetuadas em seus
laboratorios e & Fundag8o de Amparo & Pesqui-
sa do Estado de Sdo Paulo pela concess3o de
bolsa de mestrado a um dos autores (H.S.P.).
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Resumo

Sé&o relatados o isolamento e as caracteristicas de uma amostra de Yersinia enterocolitica
do sorotipo 0:5 fermentadora rdpida de lactose. A amostra foi isolada de um individuo adul-

to, a partir de material de garganta, na cidade de Sdo Paulo, Brasil.

Summary

Yersinia enterocolitica which ferments lactose rapidly: isolation from human’s throat

The isolation and the characteristics of one strain of Yersinia enterocolitica serotype 0:5,
which ferments lactose rapidly, are reported. The strain was isolated from a healthy hu-

man'’s throat in S8o Paulo, Brazil.

Apesar de Yersinia enterocolitica ser um mi-
crorganismo isolado com muita freqliéncia em
varias regides do mundo, poucos sdo os relatos
de seu isolamento no Brasil. O primeiro isola-
mento foi descrito em nosso pais a partir de
abscessos hepéaticos de macacos, em 1968
{Giorgi, W.; Matera, A.; Mollaret, H.H. & Pes-
tana de Castro, A.F. — Arq. Inst. Biol., 36:123-
127, 1969). Em 1976, foi isolada a primeira
amostra de origem humana, das fezes de uma
crianca com quadro de apendicite (Piszolitto,
A.C.; Falcdo, D.P.; Shimizu, M.T.; Galvdo,
S.H.M. & Giraldini, E. — Contr. Microbiol. Im-
munol., vol. 5, p. 169-173, Karger, Basel,
1979). Posteriormente, outros casos humanos
foram relatados em S&o Paulo (Fontes, C.F.;
Toledo, M.R.F.; Reis, M.H.L.; Murahovschi, J.
& Trabulsi, L.R. — Rev. Microbiol., 9:167-168,
1978) e no Rio de Janeiro (Stumpf, M.; Ricciar-
di, 1.D.; Oliveira, N.; Sabara, A. & Bernhoeft,
M. — Rev. Bras. de Pesquisas Med. Biol.,
11:383-384, 1978).

A amostra de Y. enterocolitica descrita neste
trabalho (28-78 EPM) foi isolada em abril de
1978, a partir de material de garganta, de um in-
dividuo adulto que ndo apresentava sinais de
infeccdo e cuja flora estava sendo estudada
apés antibioticoterapia. O material foi semeado
em placas de dgar sangue e MacConkey, incu-
badas a 37°C; a amostra foi isolada neste Ulti-
mo meio onde desenvolveu coldnias pequenas
fermentadoras de lactose, apds 24 horas de in-
cubacdo. As provas bioquimicas, realizadas a
28°C e a 37°C, mostraram que a amostra apre-
senta comportamento tipico de Y. enterocoliti-
ca, com excecdo da fermentacdo da lactose em
24 horas (Tabela 1). A tipagem soroldgica iden-
tificou-a como pertencente ao sorotipo 0:5. O
antibiograma, realizado pele método descrito
por Bauer & col. (Bauer, A.W.; Kirby,
W.M.M.; Sherris, J.C. & Turck, M. — Amer.
J. Clin. Path. Tech., Sect. 45:493-496, 1966),
revelou ser a amostra sensivel a tetraciclina,
cloranfenicol, canamicina, polimixina, nitrofu-
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rantoina, sulfonamidas, sulfazotrim, tobramici-
na, amicacina e gentamicina e resistente a cefa-
lotina, ampicilina e carbenicilina.

A invasibilidade foi pesquisada em cultura de
células HelLa, segundo o método descrito por
Lee & col. (Lee, W.H.; McGrath, P.D.; Carter,
P.H. & Eide, E.L. — Can. J. Microbiol.,
23:1714-1722, 1977) e em olho de cobaios (Tes-
te de Serény) {Serény, B. — Acta microbiol.
Acad. Sci. hung., 2:293-296, 1955). Em células
Hel.a o teste foi negativo; no cobaio a amostra
provocou intensa conjuntivite, que regrediu no
3? dia, ndo tendo sido observada a reacdo ca-
racteristica de ceratoconjuntivite, provocada
por amostras virulentas de Shigella, mesmo
observando-se as recomendacbes de Feeley &
col. (Feeley, J.C.; Wells, J.G.; Tsai, T.F. &
Puhr, N.D. — Contr. Microbiol. Immunol., vol.
5, p. 329-334, Karger, Basel, 1979) quanto as
condi¢bes de crescimento da amostra (25°C e
48 horas de incubac3o).

A amostra de Y. enterocolitica 28-78 EPM
fermenta a lactose rapidamente, caracteristica
pouco comum na espécie. A fermentacdo da
lactose também foi observada por Cornelis &
col. (Cornelis, G.; Bennett, P.M. & Grinsted, J.
— J. Bacteriol., 127:1058-1062, 1976) em uma
amostra de Y. enterocolitica isolada de gargan-

137

ta, tendo neste caso sido demonstrado que es-
ta caracteristica era codificada por um plasmi-
dio auto-transferivel por conjugacéo.

Tabela 1 — Reacdes bioquimicas apresentadas pela amos-
tra de Y. enterocolitica 28-78 EPM

Teste Reacdo

Reducéo de nitrato
Indol

VM

VP

Citrato de Simmons
Urease

H,S

Fenilalanina
Motilidade 28°C
Motilidade 37°C
Lisina descarboxilase
Ornitina descarboxilase
Glicose acido
Glicose gés

Lactose

Sacarose

Xilose

Rafinose

P+ + +

+

+ 4+

Temperaturas de incubacéo 28°C e 37°C, guando nio es-
pecificadas.

+ reagdo positiva dentro de 1 a 2 dias

- reac#o negativa
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