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Niveis séricos da bacampicilina em
voluntarios séos

Resumo

Luiz R. Trabulsi*

Foram determinados os niveis séricos da bacampicilina (pré-droga da ampicilina) em 12 vo-
luntérios adultos normais. O antibidtico foi dosado pelo método da difuséio em agar usan-
do-se a Sarcina lutea ATCC 9341 como organismo teste. Os niveis séricos médios encon-
trados foram de 4.87, 13.51, 11.59, 7.08, 1.29, 0.36 e 0.08ug/ml respectivamente 1/2,1,1
1/2, 2, 4, 6 e 8 horas depois da administracdo oral de 800mg do antibiético. Os niveis
séricos bastante elevados e superiores aos encontrados com doses equimolares de ampici-
lina e outras aminopenicilinas atestam o importante progresso que a b_acampicilina repre-
senta como pré-droga da ampicilina. Salienta-se a importancia do estudo farmacocinético
como procedimento de rotina na avaliagdo de novos farmacos no campo da antibioticote-

rapia.

Summary

Bacampicillin plasma levels healthy volunteers

Bacampicillin (pro-drug of ampiciliin} serum levels were deter
lunteers. The antibiotic was dosed by diffusion in agar using

mined in 12 adults healthy vo-
the Sarcina lutea ATCC 9341

as test organism. The mean serum levels found were: 4,87, 13,551, 11, 59, 7.08, 1.29, 0,36
and 0.08 g/ml respectively 1/2, 1,1 1/2, 2, 4, 6 and 8 hours after oral administration of
800mg of bacampicillin. The serum levels observed were higher and superiors than the re-
sults observed with equimolar doses of ampicillin and others aminopenicillins and enphasi-
ze the important progress that Bacampicillin represents as an ampicillin’s pro-drug. It is im-
portant to point out the farmacokinetic study as a routine proceeding in the avalluation of

new drugs in the antibiotics field.

A bacampicilina é um éster da ampicilina pa-
ra administracdo oral; quimicamente é o penici-
linato de 1’-etoxicarboniloxietil 6-D-a-aminofe-
nilacetamido, na forma de cloridrato (Fig. 1.0
radical quimico lateral, ligado ao nucleo do aci-
do 6-aminopenicilanico, confere a bacampicili-
na caracteristicas especiais; substancias deste
tipo atualmente sdo classificadas como pré6-
drogas, ou seja, liberam a droga ao nivel intesti-
nal, sendo entdo absorvidas e fornecendo, no
plasma, a substéncia ativa (5, 6).

No caso da bacampicilina, o radical vetor é
um éster complexo, lipossoluvel que permite
maior absorcdo ao nivel da membrana celular

(14). Sua absorcdo, além de réapida, é da ordem
de 95 a 98% conforme, Bodin & col. (1), Sjévall
& col. (13), Bergan & col. (2), Simon (10), Si-
mon & col. (11, 12). o

O fato de ser rapidamente e quase que total-
mente absorvida, confere & bacampicilina algu-

Figura 1 — Estrutura quimica do cloridrato de bacampicili-
na (pré-droga da ampicilina) :

PN
CH-CO-NH-CH—CH €
( \ \ CH3 cH,
|

NH, « HCI

CO—N —— CH-COO-CH-0COO0C, H;

*Departamento de Microbiologia, Parasitologia e Imunologia da Escola Paulista de Medicina. Rua Botucatu, 862 -

3° andar, 04023 S&o Paulo SP.



86 Luiz R. Trabulsi

mas caracteristicas terapéuticas importantes:
niveis séricos precoces e elevados (5, 6, 8, 9,
13), pouca variagdo individual, com relacdo a
absorgdo (13), que também n3o é influenciada
pelas refeicGes (8), extensa penetracéo tissular
(3,4, 6,7, 11, 12} e pouco contato com a flora
intestinal, devido & maior absorcdo e elimina-
¢do na forma de pré-droga, esta do ponto de
vista antibacteriano, inativa (10, 14).

Os niveis sangtiineos da bacampicilina foram
objeto de estudos prévios (8, 15) e comparati-
vos com a ampicilina e amoxicilina (2, 5, 6, 13).

No presente estudo farmacocinético, foram
verificados os niveis séricos da bacampicilina,
administrada por via oral, em voluntarios s&os,
em nosso meio.

Material e Métodos

Os niveis séricos de bacampicilina foram in-
vestigados ap6s administracdo oral, de uma

Depois de coagulado o sangue, o soro obtido
foi congelado a 20°C, até o momento da dosa-
gem do antibiético. Esta foi realizada no perio-
do de uma semana apés a colheita do sangue.
A dosagem do antibiético foi feita pelo método
de difusdo em agar, usando-se a Sarcina lutea
ATCC 9341, como organismo teste e o "‘anti-
biétic medium’ n? 1 (Difco), como substrato.

Resultados

Na Tabela 1 podem ser observados os niveis
séricos que a bacampicilina atingiu nos 12 vo-
luntérios, apds 1/2,1,11/2,2, 4, 6 e 8 horas da
administracdo oral de 800mg da droga, em uma
dose Unica. Na fig. 2 esta representada a con-
centracdo média da bacampicilina, no sangue
dos 12 voluntérios, nos mesmos periodos.

Figura 2 — Média das concentracdes séricas de bacampici-
lina expressas em microgramas por mi de sangue em 12 vo-
luntarios séios. Valores de 0.5, 1, 1.5, 2, 4, 6 e 8 horas apds
uma Unica dose de 800mg

Unica dose de 800mg da droga (2 comprimidos _ meg/m8
de 400mg). Foram estudados 12 voluntérios 14 |
normais (sdos), de ambos os sexos, cuja idade 13 |
variou entre 17 e 42 anos. 12 |
O estado de normalidade foi estabelecido 1
ap6s exame clinico completo e pelos resultados 10 |
dos seguintes exames: abreugrafia, hemogra- 9
ma, urina tipo |, parasitolégico de fezes, dosa- 8 |
gem de glicemia de jejum, transaminases, uréia 7
e creatinina. Cada voluntario recebeu 800mg de 6 |
bacampicilina por via oral, em torno das 8 horas 5 ]
da manhd, todos permanecendo em regime ali- 4
mentar normal {dieta padronizada). 3
Antes da administracdo do antibiético e de- 12“
pois de 1/2, 1, 1 1/2, 2, 4, 6 e 8 horas, foram 7]
colhidos aproximadamente 8ml de sangue ve- “ l2l & 4 horas
noso, de cada voluntario. 172 12
Tabela 1 — Niveis séricos da bacampicilina em 12 voluntarios sios
Volgmy-Lore oh 1/2h 1h 11/2h 2h 4h 6n | 8n
1 ND 11.82 14.76 11.01 7.00 1.36 0.49 0.14
2 ND 5.35 7.94 9.90 5.72 0.77 0.19 ND
3 ND 2.62 9.30 9.20 7.75 1.84 0.43 0.11
4 ND 5.88 9.15 7.56 4.06 0.62 0.17 ND
5 ND 11.48 15.95 8.56 5.94 0.84 0.18 ND
6 ND 2.43 14.22 14.38 7.35 1.48 0.44 0.07
7 ND 1.87 18.50 16.30 8.65 1.53 0.46 0.10
8 ND 1.20 10.86 10.03 5.85 0.82 0.21 ND
9 ND 4.08 14.44 11.29 6.67 1.00 0.32 0.11
10 ND 2.82 16.35 18.15 9.22 1.59 0.57 0.18
1 ND 1.49 10.75 9.30 6.77 1.1 0.29 0.08
12 ND 7.42 19.90 13.35 9.95 2.51 0.62 0.22
X ND 4.87 13.51 11.59 7.08 1.29 0.36 0.08
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Ap6s 1/2 hora de administracéo da bacampi-
cilina, todos os voluntérios apresentaram, no
sangue, o antibiotico em concentracdes supe-
riores as concentracées inibitorias ““in vitro'' de
ampicilina para os germes sensiveis em geral.
Ap06s 4 horas de administracdo, embora as con-
centracGes sejam inferiores as referentes ao pe-
riodo de 1/2 hora, podem ser ainda considera-
das inibitérias para a maioria dos germes sensi-
veis & ampicilina. A concentracdo média maéxi-

. ma da droga ocorreu 1 hora depois da adminis-
tracdo. Nesta fase, a menor concentragéo atin-
gida foi de 7,94ug/mi em um voluntario e a
maior foi de 19,9ug/ml em outro. Em trés vo-
luntarios as concentracSes de 1 hora e 1/2 fo-
ram superiores as de 1 hora, em um dos quais
pouco superior {Tabela 1).

Discussao

Os niveis séricos de bacampicilina, obtidos
no presente trabalho, correspondem, de manei-
ra bastante uniforme, aos relatados por outros
autores como Magni & col. (8) e Vargas-Arreo-
la & col. (15). Além de precoces, séo realmente
bastante elevados e superiores aos que tém si-
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do encontrados para a ampicilina e também pa-
ra outras aminopenicilinas (2, 5, 6, 13). Com re-
lacdo a este fato, € indiscutivel que a bacampi-
cilina representa um importante progresso so-
bre outros antibiéticos da familia da ampicilina.

Assim como a bacampicilina, pré-droga da
ampicilina, transforma-se inteiramente em am-
picilina, como ja mencionado, esta é, portanto,
a substancia ativa no organismo. Deste modo,
tanto a ampicilina como a bacampicilina, tém a
mesma atividade bactericida “in vivo'”, e as
vantagens da bacampicilina sdo primariamente
de ordem farmacocinética. Obviamente, niveis
séricos mais precoces e mais elevados favore-
cem melhores resultados terapéuticos, espe-
cialmente em infecctes causadas por bactérias
moderadamente sensiveis (11, 12), através de
uma penetracdo tissular mais acentuada 4,7,
11, 12).
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Vitamin requirements -

of yeasts isolated

from polluted

seawater of Rio de Janeiro*
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Summary

519 strains of yeasts and yeast-like organisms were tested for ability to grow without vita-
mins. Sixty percent of the Candida strains and 88 percent of the other strains had vitamin
requirements. The vitamin requirements of 53 representative strains were determined and
of these 37 required biotin, 24 thiamine, and 14 pyridoxine. The requirements were partial
with the exception of the essential requirements of Torulopsis glabrata for niacin and
Kloeckera apiculata for inositol. Atypical vitamin requirements were noted for some spe-
cies. Partial vitamin requirements did not appear to be important for distribution of yeasts
in polluted seawater, but essential vitamin requirements may be significant.

Resumo

Exigéncias vitaminicas de leveduras de estugrio marinho poluido no Rio de Janeiro

519 estirpes de leveduras e organismos similares a leveduras foram testados com relacdo a ca-
pacidade de crescer sem vitaminas. Dentre as estirpes de Candida, 60% exigiu vitami-
nas, o mesmo acontecendo com 80% das outras leveduras estudadas. As exigén-
cias de vitaminas de 53 estirpes, representativas da populagdo de leveduras do es-
tudrio poluido, foram testadas. 37 estirpes exigiram biotina, 24 tiamina e 14 piridoxina,
como fatores estimulantes de crescimento; Torulopsis glabrata exigiu niacina e Kloeckera
apiculata inositol, como fator essencial de crescimento. Algumas espécies apresentaram
resultados diferentes do encontrado na descricio taxondmica. A exigéncia de vitaminas,
como fator estimuiante do crescimento, aparentemente ndo interfere na distribuicéo de le-
veduras na dgua do mar poluida. Entretanto, essa exigéncia como fator essencial, pode ser
importante no estabelecimento da poluicdo de aguas marinhas.

Introduction

Yeasts vary in ability to grow without vita-
mins. Some species such as Kloeckera apiculata
have  essential vitamin requirements. In con-
trast some species such as Candida krusei
grow optimally in media lacking vitamins and
many species have less than optimum or partial
growth in the absence of vitamins. The vita-
mins included in yeast nitrogen base are suffi-
cient for growth of most yeasts and include nia-
cin, pyridoxin, biotin, pantothenate, folic acid,
thiamine, para-aminobenzoic acid, and inositol

(7). An exception are the psychrophobic yeasts
which can have choline and carnitine require-
ments (8. Vitamin requirements are often use-
ful in identification and are included in many
species descriptions in “The Yeasts” {7).

The majority of 285 marine occuring yeasts
studied by Ahearn and Roth (1) required at
least one vitamin and only 8 of 28 species had
prototrophic representatives. The only yeast in
their study needing more than 2 vitamins was
Hanseniaspora valbyensis. The most common
requirement of the genera Candida, Torulopsis,
Trichasporon, Debaryomyces, and Saccha-

* Departamento de Microbiologia Geral, Instituto de Microbiologia, Universidade Federal do Rio de Janeiro, llha do Fun-

ddo, 21491 Rio de Janeiro, Brazil.
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romyces was biotin, but Cryptococcus and

Rhodotorula usually required thiamine.

Our objective was to check for homogenity
of vitamin requirements between yeasts isola-
ted from polluted seawater in South America
with those previously reported for yeasts of
predominantly cleaner waters in North America
and to see which vitamin deficiencies can limit
growth of yeasts in polluted estuarine water.

Material gnd Methods

Most of the 519 strains of yeast and yeast-li-
ke organisms were isolated from polluted sea-
water and sediments of a polluted estuary

along the liha do Funddo, Rio de Janeiro, but

about 50 of the isolates were from clean seawa-
ter (5). Classification of 67 species was done
“according to Lodder {7), Barnett & Pankhurst
(3), Arnold & Ahearn (2), and Cooke (4).

Screening for requirement of one or more vi-
tamins for growth was done in the synthetic
medium vitamin free yeast base (7) which was
sterilized by filtration. Inoculation to a level of
about 10* celis per ml was done from distilled
water suspensions of yeasts from 24hr Sabou-
raud slants grown at 28°C. After one week of
incubation at 25 to 28°C a second tube of vita-
min free yeast base was inoculated from the
first using a 2.5mm inner diameter wire loop.
Growth readings were made in a Klett-Summer-
son colorimeter with a number 42 (blue) filter
after two weeks incubation. |f growth in vita-
min free yeast base was significantly less than
in a control medium of yeast nitrogen base with
1% glucose, the strain was considered to need
vitamins.

Fifty seven vitaminh requiring strains repre-
senting 37 species were tested by the substrac-
tive technique employed by Ahearn & Roth {1)
to determine which vitamins were required. Vi-
tamin free yeast base was used to make a series
of eight media each containing seven and lac-
king one of the following vitamins {concentra-
tions in ug/liter): biotin (20), calcium pantothe-
nate {2,000), folic acid (2), inositol (10,000},
niacin {400), para-aminobenzoic acid (200),
pyridoxine hydrochloride (400), riboflavin (200),
thiamine hydrochloride (400). Vitamin free
yeast base and vitamin free yeast base with all
eight vitamins added were controls. Inoculation
was made as noted above except that the sus-

. pension was made in vitamin free yeast base
and was incubated at 26°C for 24 hours before
inoculation. After one week incubation at 25°C
a second set of tubes was inoculated from the

vitamin free yeast base control of the first set.
All cultures were read in a colorimeter as noted
above and strains were considered to require a
vitamin when the medium lacking it had signifi-
cantly less growth than the medium with all vi-
tamins. '

Results

More than half of the Candida strains and
most of the other strains required one or more
vitamins for growth (Table 1). All strains of
Candida krusei, C. steatolytica, C. utilis, C.
membranaefaciens?, C. -mogii?, Hansenula
anomala, Saccharomyces cerevisiae, and three
unidentified Candida species grew optimally
without vitamins. Candida lipolytica, C. sorbo-
sa, C. valida, Pichia membranaefaciens,
P. ohmeri, Prototheca zopfii, Rhodotorula. ru-
bra, Trichosporon penicil/atum,w Tr. variabile,
and Aureobasidium pullulans all included
strains with optimal and suboptimal growth wi-
thout vitamins.

Table 1 — Growth of 519 strains of yeast from polluted es-
tuary water in vitamin free yeast base

Partial or essential
vitamin requirements

No vitamin requirements

Number  Percentage |[Number Percentage
Candida strains 107 40 156 60
Other strains 31 12 223 ‘88

Total strains 138 27 381 73

Representative strains of species requiring vi-
tamins for growth usually needed biotin. Most
vitamin requiring strains which did not need
biotin required thiamine. Thiamine and/or pyti-
doxine were often required in conjunction with
biotin (Tables 2 and 3). Candida and Torulopsis
species which required vitamins all needed bio-
tin except C. lipolytica, C. humicola, C. brump-
tii?, and one strain of. 7. maris? which required
thiamine and C. ciferrii?, C. sorbosa, and C.
sorboxylosa which required thiamine and pyri-
doxine. Cryptococcus albidus and Rhodotorula
rubra did not require biotin but with the excep-
tion of one of three strains of R. rubra all requi-
red thiamine. The R. rubra strain which did not
require thiamine was found to need pantothe-
nate when first transferred from the Sabouraud
maintenance medium but adapted to growth
without vitamins after one transfer to vitamin
free yeast base. All other strains except those
of Tr. cutaneum required biotin.
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Table 2 — Vitamins required by 53 strains of yeasts from
polluted estuary water

Number of

. strains

Vitamin requiring

vitamin
Biotin 37
Thiamine HCI 24
Pyridoxine HCI 14
Ca pantothenate 4
Niacin 3
Folic acid 2
Inositol 1

A.N. Hagler & L.C. Mendonga-Hagler

Most of the vitamin requirements were only
partial but Torulopsis glabrata had an essential
requirement for niacin and Koeckera apiculata
for inositol. When vitamin requirements were -
partial colorimeter readings of the tube lacking
the vitamin were about 1/4 to 1/2 of the reading
for the complete medium. Generally colorime-
ter readings were lower in the medium lacking
all vitamins than in the medium lacking only the
required vitamin but containing the other se-
ven. The exceptions to this were strains with
essential requirements which did not grow in ei-
ther medium.

Table 3 — Vitamin requirements of yeasts as determined by a substractive method

Species Strains* Vitamins required** -
Candida boidinii 157 B
Candida boidini 212 B, F
Candida brumptir? 69 B, T
Candida brumptii? 272 T
Candida ciferrii? 244 T, P
Candida diddensii? 131 B, T
Candida guflliermondii 21 B
Candida humicola 185 T
Candida ingens? 67 : B, T
Candida intermedia 84, 245, 270 B
Candida lipolytica 71,257, 281 T
Candida lusitaniae 276 B, T,P
Candida membranaefaciens? 118 B
Candida norvegensis 137 B, P
Candida parapsilosis 62, 150 B
Candida sake? 211 B
Candida shehatae 267 B, T
Candida sorbosa 28 T, P
Candida sp. A 76 B
Candida sorboxylosa 207, 75 T, P
Candida tropicalis 99, 34 B
Candida valida 73 B
Candida zeylanoides 46 B
Cryptococcus albidus 40 T,Cp, N, F
Debaryomyces hansenii 52 B
Kloeckera apiculata 20 B, T,P, Cp, N, L
Metschnikowia? sp. © 182 B .
Pichia kiuyveri 337 B, P
Pichia terricola } 33, 156 B, P
Pichia terricola 161 B, T, P
Rhodotorula rubra 35, 147 T
Rhodotorula rubra 81 Cp
Torulopsis candida 18, 155 B
Torulopsis ernobii? 1853 B
Torulopsis glabrata 39 B, T,P,N
Torulopsis holmii 165, 253 B, Cp
Torulopsis maris? 93 T
Torulopsis maris? 344 B, T, P
Torulopsis sp. 151 B
Torulopsis sp. 167 B, T,P
Trichosporon cutaneum 77 T
Trichosporon penicillatum 50 B

* Yeast culture collection numbers of Laboratério de Ecolo
versidade Federal do Rio de Janeiro

gia Microbiana e Taxonomia, Instituto de Microbiologia, Uni-

** Vitamins are abbreviated as follows: biotin = B; thiamine HCI = T: pyridoxina HCl = P; Ca pantothenate = Cp;

niacin = N; folic acid = F; inosito} = |
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Discussion

Yeasts tentatively identified as Candida cifer-
rii, C. ingens, C. shehatae, Torulopsis ernobii,
T. gropengiesseri, and T. maris (5) differed
from standard descriptions including with res-
pect to vitamin requirements. Candida norve-
gensis, C. valida, and Cryptococcus albidus
which otherwise fit standard descriptions well
differed in vitamin requirements. The transient
requirement of Rhodotorula rubra strain 81 for
pantothenate is not typical of the species.
Three strains identified as the prototrophic spe-
cies C. sorbosa were found to be auxotrophic
and a representative strain was found to require
the same vitamins as two strains of Candida
sorboxylosa. These strains may have been C.
sorboxylosa which were lacking the ability to
assimilate xylose. Strains identified as Torulop-
sis holmii both required calcium pantothenate
and may belong to the recently described spe-
cies Candida milleri from which it is differentia-
ted only by its DNA base composition and vita-
min requirement (9).

We noted a synergistic effect among vita-
mins because there was always less growth in
vitamin free medium than in medium lacking
only the required vitamin, except when the re-

_quirement was essential. A similar difference
was noted by Ahearn & Roth (1) between the
““additive’’ and ‘‘substractive”’ methods with
essential requirements. by the “additive’” me-
thod often being found-partial by the “subs-
tractive’’ method.

Our results are in general agreement with
Ahearn & Roth (1) with regard to the vitamins
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Resumo

Cem amostras de produtos cérneos (lingliicas, salsichas, “‘bacon”’, salames, patés e pre-
suntos) foram examinadas em suas Contagens Padrio em Placas (CPP), cargas de bacté-
rias indicadoras das condicdes higiénico-sanitarias e bactérias potencialmente patogénicas.
A lingiiica foi o produto de gualidade microbiolégica menos satisfatdria, com CPP superior
a 10° céls/g em 41,0% das amostras. Houve grande incidéncia (55,0%) de contagens de
estreptococos fecais superiores a 10° céls/g. Coliformes fecais em numeros superiores a
10 céls/g foram observados em 11,0% das amostras. Dos microorganismos potencialmen-
te patogénicos, Staphylococcus aureus foi o Gnico problema, estando 13,0% das amostras -
com contagens superiores a 10° céls/g. Sa/monella ndo foi detectada e Clostridium perfrin-
gens foi encontrado em apenas uma amostra.

Summary

Microbiological condition of meat products in Rio de Janefro market

One hundred samples of meat products including portuguese sausage, hot dogs, bacon,
salami, paté and ham, were examined for microbial quality using counts of total coliforms,
fecal coliforms, fecal streptococci, Staphylococcus aureus, Clostridium perfringens and
the standard plate count. In general, fecal coliform counts were lower then counts of fecal
streptococci. Microbial counts were above current Brazilian standard for Staphylococcus
aureus (103/g) in 10 samples of portuguese sausage, two samples of salami and one sam-
pie of ham. Clostridium perfringens was found in one sample of portuguese sausage but
the count did not exceed the 20/g Brazilian standard. Saimonella was not found in any of
the samples. Portuguese sausage was also found to be of poorest microbial quality among
the meat products tested by standard plate count 41% of samples above 108/g and by fecal
streptococci with 656% of the samples above 103/g.

Introdugic

Os produtos céarneos sdo freglientemente
responsaveis por surtos de toxinfeccdes ali-
mentares, Bryan (3) cita, dentre outros alimen-
tos causadores de intoxicac8o estafilocécica,
nos E.U.A., durante o periodo de 1960 a 1970,
os presuntos, salames e ““bacon’’. Em 1973, no
Canada, presuntos e linglicas estavam entre os
produtos carneos responsaveis por 118 inciden-
tes, compreendendo 1.313 casos. Staphylococ-
cus aureus foi o agente etioldgico mais envolvi-

do, seguido por Saimonella, Clostridium per-
fringens e Clostridium botulinum (17). Diversos
surtos de intoxicacdo estafilocécica, envolven-
do presuntos, foram detectados por Casman &
Bennett {4).

Com o intuito de avaliar a qualidade micro-
bioloégica de produtos carneos, alguns traba-
Ihos ja foram desenvolvidos no Brasil. No Esta-
do de S&o Paulo (11, 12), os resultados médios
para CPP e coliformes totais foram respectiva-
mente: linglicas defumadas (25 amostras),
9,6 x 10° céls/g e 1,8 x 10° céls/g; salames (16

* Departamento de Tecnologia da Universidade Federal Rural do Rio de Janeiro, km 47 da antiga Rio-S&o Paulo, 23460 Se-

ropédica, Rio de Janeiro.
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amostras), 2,2 x 10° céls/g e 15,8 céls/g. Paio,
copa, chourico e mortadela também foram exa-
minados, totalizando 120 amostras. Destas,
66,6% continham coliformes e 11,6% Escheri-
chia coli. Em amostras de salsichas, recém-pro-
duzidas por cinco industrias do Estado do Rio
de Janeiro (8), 60% apresentavam CPP Inferior
a 5x10* céls/g, 89% menos de 10
coliformes/g e 94,5% menos de 10° S.
aureus/g. No Rio Grande do Sul, constatou-se
alto indice de contaminacdo em produtos car-
neos, provenientes de diversas fabricas daquele
Estado (13). Na inglaterra, lingUicas frescais fo-
ram examinadas em suas cargas de coliformes
totais, enterococos € CPP (5). Nos E.U.A.,
Surkiewicz & col. (15) verificaram que, em 44
industrias sob Inspecdo Federal, havia CPP de
até 5x 105 céls./g; 88% das amostras conti-
nham até 100 E. coli/g e 75% até 100 S.
aureus/g. Salmonella foi isolada de 28% das
560-amostras. Também nos E.U.A., pesquisas
demonstraram que a positividade para a inci-
déncia de S. aureus em carnes e produtos car-
neos é de aproximadamente 40% (7).

O presente trabalho objetivou colher infor-
macdes sobre a situacdio microbiolégica de di-
versos produtos carneos, postos & venda nos
principais supermercados do Rio de Janeiro, vi-
sando-se identificar os mais criticos na fase de
distribuicBo e obter avaliacdo mais global pe-
rante a Resolucdo n? 13/78 da Comissdo Na-
cional de Normas e Padrdes para Alimentos
(CNNPA), que estabelece os padrdes microbio-
l6gicos para alimentos.

Material e Métodos

Cem amostras foram coletadas em super-
mercados do Estado do Ric de Janeiro, pelo
periodo de um ano, assim distribuidas: 31 lin-
gliicas (sete marcas diferentes); 16 salsichas
(quatro marcas diferentes); 18 presuntos (trés
marcas diferentes); 8 patés {trés marcas dife-
rentes); 16 ‘‘bacons’ {quatro marcas diferen-
tes) e 11 salames (trés marcas diferentes). As
amostras coletadas foram mantidas em tempe-
ratura de refrigeracio, até o momento da anali-
se.

De cada amostra foram retiradas aliquotas de
25g e essas foram homogeneizadas em desinte-
grador ‘“Waring Blendor”’, com 225 ml de tam-
pao fosfato, pH 7,0 (14). A partir desta suspen-
sdo inicial, foram preparadas diluicGes decimais
e, em seguida, efetuadas as seguintes determi
nacdes:

a — Contagem Padrdo em Placas (CPP) — O
meio utilizado foi o agar padrdo. A inoculag&o
foi feita por incorporagéo e o periodo de incu-
bacdo foi de 48 horas a 35°C (16).

b —. Coliformes totais e fecais — Para colifor-
mes totais, foi seguida a técnica do Numero
Mais Provavel (NMP), recomendada por Tat-
cher & Clarck (16), utilizando-se no teste pre-
suntivo, o caldo de laurit sulfato triptose, com
incubacdo a 35°C por 24-48 horas e, no teste
confirmativo, o caldo de verde brithante lactose
bilis 2%, com incubagdo também a 35°C por
24-48 horas. Na determinacdo do NMP de coli-
formes fecais, empregou-se o caldo E.C., com
incubacdo a 45,5° + 0,2°C por 24-48 horas;

¢ — Estreptococos fecais — Foi seguida a téc-
nica recomendada pela Associacdo Americana
de Satde Publica (1), utilizando-se o “KF
Streptococcal Agar’’, com incubagéo a 35°C
por .48 horas; '

d — Staphylococcus aureus — Para todos o0s
produtos, foram utilizadas as diluicSes 107" e
10-2. Para maior sensibilidade na contagem,
1,0ml da diluicdo mais concentrada foi distribui-
do em cinco placas (0,2ml por placa); o meio de
contagem empregado foi o agar Baird-Parker e
a temperatura de incubacdo de 37°C por 24-48
horas; para a contagem das coldnias e para a
prova da coagulase foram seguidas as reco-
mendacdes de Thatcher & Clarck (16);

e — Clostridium perfringens — Foi seguida a
metodologia recomendada por Angelotti & col.
(2), sendo entretanto a incubacdo feita em
““Gaspak Anaerobic Systems’’, BBL.

f — Pesquisa de Salmonella — Foi. utilizada a
técnica recomendada por Thatcher & Clarck
{(16), com pré-enriguecimento de 25g da amos-
tra em 225ml de caldo lactosado a 35°C por 24
horas, enriquecimento seletivo em caldo de te-
trationato e caldo de selenito cistina a 35°C por
24 horas, seguido de plaqgueamento em agar
verde brilhante e agar SS com incubac&o a
35°C por 24 horas. As col6nias suspeitas isola-
das foram ‘testadas, bioquimica e sorologica-
mente, de acordo com as recomendacdes de
Thatcher & Clarck (16) e Edwards & Ewing (6).
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Resultados e Discussio

Os resultados das distribuicBes percentuais
das contagens de cada parametro analisado,
para cada tipo de produto, encontram-se nas
Tabelas 1, 2 e, para todas as amostras analisa-
das, nas Tabelas 3 e 4. Em nenhuma das amos-
tras foi detectada a presenca de Sa/monella.

As linglicas s8o os produtos mais criticos,
em termos microbiolégicos, na fase de distri-
buicdo (Tabelas 1 e 2). A CPP revela um quadro
insatisfatério, pois 78% das amastras possuiam
contagens superiores a 10° céls./g (Tabela 2).
Salames tanibém apresentaram elevado indice
de amostras revelando contagens elevadas. J4
nos demais produtos foram observadas positi-
vidades inferiores a 40% de contagens acima
de 10° céls./g. De forma geral, 41% das amos-
tras analisadas apresenta valores .relativos a
CPP, superiores a 10° céls./g. Estes resultados
demonstraram que tais produtos, especialmen-
te lingliicas, encontram-se com um percentual
elevado. de contagens acima do padrio de 10°
céls./g estabelecido pela CNNPA (com carén-
cia de dois anos para estudo), por Ribeiro (10),
de no maximo 10° céls./g e por Murray (9), de
contagens inferiores a 5 x 10° céls./g e nunca
superiores a 2 x 10° céls./g.

A incidéncia de indicadores de condicoes hi-
giénico-sanitarias e contaminacdo fecal (coli-

N.K. Robbs & P,G. Robbs

formes totais e estreptococos fecais), revela
sempre, maiores percentagens de contamina-
¢do, bem como maiores contagens, para o se-
gundo indice {Tabelas 1 e 2).

Contagens superiores a 100 coliformes/g,
prevista como méxima para produtos cérneos
tratados pelo calor (10), foram encontradas
apenas para linglicas (29%), salsichas (37%) e
presuntos (17%). J& para estreptococos fecais,
contagens acima de 10° céls./g (10) foram de-
tectadas em todos os produtos, exceto patés,
sendo a menor positividade de incidéncia a de
(30%) em “bacon” e a maior 84% em lingtii-
¢as (Tabela 2). Para os coliformes fecais, con-
tagens superiores a 10/g foram observadas
principalmente em lingliicas. Das 100 amostras
principalmente analisadas, somente quatro fu-
giram aos padrdes estabelecidos pela CNNPA,
de no méximo 50 céls./g (Tabela 3).

Quanto aos microorganismos potencialmen-
te patogénicos, o quadro esta bastante satisfa-
torio, pois contaminagfio por Salmonella, em
25g do produto, ndo foi evidenciada e apenas
uma amostra apresentou C. perfringens, porém
em quantidade inferior ao limite maximo previs-
to pela CNNPA (20 céls./g). Somente com re-
lacdo a S. aureus maior atencéo deve ser dada,
pois contagens superiores a 10° céls./g, maxi-
mo previsto pela CNNPA, foram encontradas
em 13 amostras, sendo a maior ocorréncia veri-
ficada em lingiicas (10 amostras).

Tabela 1 — Distribuigsio das contagens e contagens médias de coliformes (NMP/g) C. perfringens (n?/g) e S. aureus

(n?/g) nos diferentes produtos carneos

2 3 3 4 > 10%
Natureza da N? de Tipo de % 0 <10 1041 102+~ 10 10% 10 10 Contagem
Amostra Amostras Contagem Contaminacéio, Ne 9 Ne 9 N % N 9% N 9% Ne % Média
Linglica cozida 31 Coliformes Totais 81 6 19 13 42 3 10 5 16 1 3 3 10 1,2x 103
e/ou defumada Coliformes Fecais 48 16 52 7 23 5 18 1 3 1 3 1 3 52 x 102
C. perfringens 3 30 97 1 3 06
S. aureus 45 % 51 2 6 3 10 7 23 3 10 39 x 103
Coliformes Totais 88 2 12 5 32 3 19 2 12 4 25 58 x 102
Salsich 16 Coliformes Fecais 56 7 44 7 44 2 12 5,0
alsicha C. perfringens 0 16 100 Zero
S. aureus 6 15 94 1 8 1.8 x 10
Coliformes Totais 31 11 89 4 25 1 6 54
g ,, 16 Coliformes Fecais 19 . 13 81 3 19 0,1
acon C. perfringens 0 16 100 Zero
S. aureus 0 16 100 Zero
Coliformes Totais 9 10 91 1 9 0,2
Sal 11 Coliformes Fecais 0 1 100 Zero
alame C. perfringens 4] 1 100 Zero
S. aureus 27 8 73 19 19 19 24x103
Coliformes Totais 67 6 33 9 50 3 17 33 x 102
P 18 Coliformes Fecais 34 12 66 5 28 1 6 9,0
resunto C. perfringens 0 18 100 Zero
S. aureus 18 15 82 16 18 1 6 35 x 102
Coliformes Totais 25 6 75 2 25 0,2
Paté 8 Coliformes Fecais 12 7 88 T 12 0,1
at C. perfringens 0. 8 100 Zero
S. aureus 0 8 100 Zero
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Tabela 2 — Distribuicdo das contagens e contagens médias de estreptococos fecais (n?/g) e CPP (n?/g) nos diferentes

produtos cérneos

<103

103 104 10415 105+ 106 108+ 107 > 107

Natureza da N? de Tipo de % Contagem
Amostra Amostras Contagem Contaminagéo Ne % NT % Ne % Ne % Ne % Ne % Média

Linglica cozida 31 Cont. Padrdo em Placas 100 1 3 1 3 5 16 8 26 16 52 1,5 x 107

e/ou defumada Estreptococos Fecais 94 5 16 5 16 8 26 13 42 1,6 x 108

: Cont. Padrdio em Placas 100 3 19 1 [ 3 19 8 50 1 6 26 x 108

Salsicha 16 . 4
Estreptococos Fecais 88 9 56 1 6 3 19 319 6,9 x 10

“Bacon” 16 Cont. Padrdo em Placas 100 1 [ 7 4 2 12 6 38 9,6 x 108

Estreptococos Fecais 63 1M 6 2 13 2 13 106 54 x 103

Salame 1 Cont. Padréo em Placas 100 3 27 6 b5 2 18 69 x 108

Estreptococos Fecais 100 1 ] 1 9 6 55 3 27 1,4 x 105

Cont. Padréio em Placas 100 7 39 ‘5 28 1 5 3 17 2 n 2,5 x 105

Presunto " Ectreptococos Fecais 67 noe 3 17 2 1 2 N 2.1 x 10t

Paté Cont. Padrdo em Placas 100 6 75 2 25 1,3 % 104

Estreptococos Fecais 88 8 100 1,9 x 102

Tabela 3 — Distribuicdo percentual das CPP (n?/g) e de estreptococos fecais (n?/g) nas amostras de produtos carneos

N¢/g
Tipo de Contagem
< 10° 108 — 10¢ 10% — 105 105 — 106 > 108
Cont. Padrdo em Placas 11 20 7 21 41
Estreptococos fecais 45 12 21 22 0

Tabela 4 — Disti ‘buicio percentual das contagens de coliformes totais (NMP/g), coliformes fecais (NMP/g), C. perfrin-
gens {n?/g) e S. aureus (n°/g) nas amostras de produtos carneos

NMP/goun?/g
Tipo de Contagem <
0 <10 10 - 20 20 — 50 50 — 102 102 - 108 = 10°

Coliformes totais 40 35 5 2 7 1
Coliformes fecais 66 23 1 6 2 2
C. perfringens 99 1

S. aureus 78 1 6 13
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Comparacéo da resisténcia a drogas
de organismos Gram-negativos aerdbios
isolados nos E.U.A. e no Brasil

José Ximenes*
Wilson Fry**
Claudio K. Hirai*
& Igor Mimica***

Resumo

Comparagéo dos niveis de resisténcia de organismos Gram-negativos aerébios, isolados
em vérias regides do Brasil e organismos da mesma espécie isolados nos Estados Unidos da
América {EUA), foi feita com relacdo a: Ampicilina, Carbenicilina, Cefalotina, Cloranfeni-
col, Colistina, Estreptomicina, Gentamicina, Kanamicina, Neomicina, Polimixina, Tetraci-
clina. As seguintes bactérias foram usadas: Escherichia coli, Enterobacter hafniae, Entero-
bacter aerogenes, Enterobacter cloacae, Proteus mirabilis, Proteus morganii, Proteus rett-
geri, Proteus vulgaris, Pseudomonas sp., Salmonella sp. e Serratia sp. Os resultados mos-
tram que 19.7% das cepas brasileiras testadas apresenta resisténcia média maior que as
norte-americanas, 74.0% revela resisténcia média semelhante, e 6.3% resisténcia média in-
ferior.

Summary

Comparison between the resistance to drugs shown by Gram-negativé aerobic organisms
isolated in Brazil and in the United States

A comparison between the resistance level of Gram-negative aerobic organisms isolated in
several regions of Brazil with the same species of organisms isolated in the United States,
shows that 19.7% of the Brazilian strains are more resistant than those from the United
States: 74.0% have same sensitivity and 6.3% a sensitivity less than in that country.
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Introducdo

Desde a descoberta da Penicilina, dezenas e
dezenas de antibi6ticos tém sido colocados &
disposic8o da classe médica. Entretanto, & me-
dida que sdo usados, ocorre sele¢do de orga-
nismos resistentes.

Considerando que o uso de antibidticos €
bem mais restrito nos EUA do que no Brasil, foi
feita a comparacdo de dados de antibiogramas
realizados nos dois paises, em 1975-1976. Ten-
do sido comparados organismos da mesma es-
pécie, frente aos mesmos antibacterianos e se-

*

gundo a metodologia de Kirby-Bauer, reco-
mendada pelo FDA (2,5), os dados servem de
ponto de partida aos esforgos voltados para o
rebaixamento do atual nivel de resisténcia bac-
teriana com o qual hoje nos deparamos.

Material e Métodos

Foram analisados os resultados obtidos com
25.450 amostras de organismos, sendo 23.950
norte-americanas (NA) e 1.500 brasileiras (B).
Os resultados norte-americanos foram retirados

Departamento de Metabolismo de Drogas e Farmacocinética, da ‘Bristol-Myers Company international Division, Rua

~Carlos Gomes, 924, Caixa Postal 2240, 01000 S&o Paulo SP.
** ' Dgpartamento de Pesquisas Clinicas da Bristoi-Myers Company International Division — Regiio Sul, América do Sul.
*** Departamento de Microbiologia e Imunologia da Faculdade de Ciéncias Médicas da Santa Casa de Misericordia de S&o
Paulo, Rua Dr. Césario Mota Jr., 112, 01221 S&o Paulo SP.
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do Bac-Data (1), os brasileiros, de trabalho rea-
lizado por nds (6).

Foi utilizado, na andlise estatistica dos resul-
tados, o teste do “Qui quadrado para diferentes
propor¢cdes” {4) com P = 98%.

As espécies e antibidticos comparados po-
dem ser vistos nas Tabelas 1 e 2. Nos géneros
Pseudomonas, Salmonella e Serratia foram en-
globadas vérias espécies, a fim de se obter um
ndmero maior de organismos passivel de ser
comparado.

A nomenclatura dos organismos utilizada, foi
a proposta no Bergey’s Manual (3).

Resuitados e Discussio

Os resultados da Tabela 1 foram obtidos do
seguinte modo: primeiro, determinou-se para
cada bactéria e cada antibiético, a percenta-
gem de resisténcia dos organismos isolados no
Brasil; segundo, determinou-se a diferenca de
percentagem entre os valores obtidos no Brasil
e aqueles obtidos nos EUA; e, terceiro, deter-
minou-se estatisticamente, baseando-se no nu-
mero de cepas de cada pais, o nivel de signifi-
céncia pelo método do “Qui guadrado para di-
ferentes proporgées’ (P = 98%).

“J. Ximenes, W, Fry, C.K. Hirai & I. Mimica

Portanto, foi colocada nesta Tabela, apenas a
percentagem de organismos resistentes, isola-
dos no Brasil, tendo como base a resisténcia
dos organismos isolados nos EUA.

Na Tabela 2 0 mesmo processo foi utilizado,
sé que, néste caso, os valores percentuais de
resisténcia encontrados, para os organismos
isolados no Brasil, foram inferiores aqueles indi-
cados nas Tabelas norte-americanas. '

As Tabelas 1 e 2 mostram, ainda, a média de
resisténcia ou sensibilidade dos organismos co-
mo um todo frente aos principais antibacteria-
nos em uso no momento no Brasil.

Finalmente, os percentuais de 19.7% de re-
sisténcia e 6.3% de sensibilidade foram obtidos
pelas médias das Tabelas 1 e 2 ficando os
74.0% restantes para os organismos que ndo
mostraram diferencas significativas nas compa-
racOes efetuadas.

Tudo faz crer que o aparecimento de maior
numero de organismos resistentes, isolados no
Brasil, em comparacdo com aqueles dos EUA,
€ motivado, primeiro, pelo uso mais intensivo
de antibidticos, em consequiéncia da faita de
controle oficial, que venha impedir a autome-
dicac8o da populacio; segundo, pela falta, por
parte do clinico, de um critério mais rigoroso na

Tabela 1 — Porcentagem (19.7%)] significativa de resisténcia de organismos Gram-negativos aerdbios isolados no Brasil,

em relac8o aos isolados nos EUA

— @
Antibacterianos @ 8 % © © ©
g = © = ‘£ 5 £ o @ £
= 2 = 2 @ <) = 8 S < 35
5|5 |8 |E || 8 |E|lE| 2|=]|S:8
L oy R & = Q. S £ 5]
s lg|E (5|2 ¢e|28|¢8| s|E| g
£ & @ 2 Q @ @ Gl ) © B
Organismos < © © © © w o ¥ Z | a -
Enterobacter hafniae 35 31 38 - 30 25 27 - —
Enterobacter clpacae — 18 29 9 35 15 19 33 — 34
Enterobacter aerogenes — 20 — 10 16 23 11 16 25 — 10
Escherichia coli 24 32 — 39 3 29 9 21 33 3 34
Proteus mirabilis 21 19 8 20 — 20 10 16 11 — —
Proteus morganii - 14 — 18 — 25 15 10 30 — 24
Proteus rettgeri — — — — — — — _ — — _
Proteus vulgaris — 16 — 19 - 20 — 14 - — 14
Salmonella sp. 46 35 29 36 — 30 11 30 60 — 36
Pseudomonas sp. 2,7 - — — — — 14 11 12 — 12
Serratia sp. — — - - — 26 — - — — —
Média 25712311185 |261] 93264 1381821291 | 3,0 | 23,4
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Tabela 2 — Porcentagem (6,3%) significativa de sensibilidade de organismos Gram-negativos aerébios isolados no Brasil,

em relacdo aos isolados nos EUA

3]
. . -— o

Antibacterianos b 3 3 o © ©
g |3 e | e E| B8 | £ | 8 ® | £
£ 3] £ 5] © ° =2 © £ c =
= g = e £ = £ £ 2 x 5
L O o c = o} © = [5]
a 2 © o R o £ @ 5 £ o
£ © ‘B ° % | B @ G 5] ? 5
Organismos < (&} (&} O o w G} ¥ 2 o -

Enterobacter hafniae —_ — — — — _ - —
Enterobacter cloacae 12 — 14 — — —_ — - _ _ _
Enterobacter aerogenes — — 68 — — - — — —_ — —
Escherichia coli — — 8 - — — — — —_ _ -
Proteus mirabilis — — — - — — — _ - _ 6
Proteus morganii — —_ - — — _ — —_ — _ —
Proteus rettgeri — — —_ — — — — — — _ _
Proteus vulgaris - - 28 - - — —_ — — 12 -
Salmonella sp- — — — — —_ —_ — - —_ — _
Pseudomonas sp. ‘ — — — — — — — - — — —
Serratia sp. 12 — 25 _ — —_ _ — —_ 34 -
Média 12 - | 286 | — — — — — — 23 6

escolha e administracdo do antibiético adequa-

do; terceiro, pela incidéncia, muito maior, de

doencas infecciosas no Brasil, o que acarretaria
grande consumo de antibacterianos, gerando
maior resisténcia das bactérias &s drogas.

Em nosso trabalho anterior (6), foram feitas
algumas observaces que devem ser enfatiza-
das.

1. Necessidade de oficializacdo de uma meto-
dologia padro para a realizagdo do antibio-
grama. Para isso, recomendamos o método
de Kirby-Bauer, utilizado nos EUA.

2. Repeticdo, periddica e anual, de um estudo
comparativo, como o presente, feita por or-
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Inhibition of Staphylococcus aureus S6
growth by a melanoidin obtained from
a reaction between glucose and glycine*

Sergio Roberto de Andrade Leite**
Hidetake Imasato***
& Paulo Anna Bobbio****

Summary

A melanoidin obtained from a reaction between glucose (1.25M) and glycine {0.66M) in ci-
trate buffer 0.06M pH6.0, heated at 90°C, has decreased the growth specific rate of
Staphylococcus aureus S6 by 46% when added at a concentration of 1.5% in the culture
medium. On the other hand, a culture medium dialysed against the same volume of other
medium that contained 3.0% of melanoidin, decreased by only 10% the growth specific ra-
te, what suggests other inhibition mechanism beyond the withdraw of metallic ions {parti-
cularly Fe**) from the medium by the melanoidin.

Resumo

Inibigdo do crescimento do Staphylococcus aureus S6 por uma melanoidina obtida da rea-
¢do entre glicose e glicina

A melanoidina obtida da reacdo envolvendo glicose (1,25M) e glicina (0,66M) em tampgio
citrato 0,05M pH6,0, aquecidas a 90°C, diminuiu a velocidade especifica de crescimento do
Staphylococcus aureus S6 de 46%, quando adicionada numa concentracdo de 1,5% no
meio de cultura. Por outro lado, o meio de cultura, dialisado contra igual volume de outro
meio contendo a melanoidina a 3,0%, diminuiu de apenas 10% a velocidade especifica de
crescimento, sugerindo que existe outro mecanismo de inibig8o, além da retirada de ions
metalicos (Fe**, em particular) do meio, pela melanoidina.

Introduction
ment of Fe** ions.
Melanoidins are dark polymers, final pro-
ducts from the reaction between carbonyl and
amine compounds (5). Melanoidins bind them-  material and Meth
selves with metallic ions, such as Cu?*, Fe®*, Al**

cus aureus S6 was chosen due to its require-

Aathnde
o ol P

and Zn** (1,2). Gomyo & Horikoshi have also
determined the stability constants of the com-
plexes with Cu®* and Fe®* (1).

The capacity of melanoidins to chelate metal-
lic ions, suggests the possibility that such pig-
ments may inhibit the growth of some microor-
ganisms. For this particular test, Staphylococ-

Melanoidin synthesis — A solution of 1.25M
glucose and 0.66M glycine (E. Merck, Darms-
tadt, Germany) in citrate buffer 0.06M, pH 6.0,
was heated in a' thermostated water bath at
90°C for 38 hours, until an absorbance of about
0.200 was attained in a thousand fold diiuted
sample of the reaction mixture.
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The pH of the solution was adjusted with
5.0N sodium hydroxide to the initial value at 8
hour intervals. The reaction mixture was dialy-
sed against distilled water through a celophane
membrane for 24 hours. The solution was then
concentrated in a low pressure flash evapora-
tor.

Caracterization of the melanoidin — The nitro-
gen content was determined by the Kjeldah!
method, as modified by Koch & McMeekin (3).
Carbon and hydrogen were determined at Al-
fred Bernhardt Analytiche Laboratorien, West
Germany, by the classical Liebig method,
which consists of sample combustion followed
by determination of the carbon dioxide and wa-
ter formed. ]

The average molecular weight was determi-
ned by Sephadex G-100 gel filtration (Sigma
Chemical Co., Mo., USA), using standard glo-
bular proteins for column calibration (4,9).

Microorganism growth — The stock culture of
Staphylococcus aureus S6 was kept in a refri-
gerator at 5°C on a solid medium and replicated
every 20 days. For the inoculum and the experi-
ments a liquid medium was employed (6).

A series of test tubes with 5.0mi of the cultu-
re medium, containing 0.5, 1.0 and 1.5% mela-
noidin, in duplicate, was inoculated with 0.1ml
of the inoculum and warmed up at 37°C in an
air-heated shaker (New Brunswick Scientific
Co., NJ, USA). The growth was followed up
by periodic readings of the absorbance at
900nm.

In a second experiment, a culture medium
was used which was previously dialysed for 116
hours against a similar medium containing
3.0% melanoidin. Melanoidin was expected to
withdraw and chelate the iron ions from the
medium without melanoidin.

Results and Discussion

Synthetized melanoidin was a dark brilliant
powder, soluble in water and insoluble in the
ordinary organic solvents, with the following
elementary composition: C, 52.0%; H, 5.3%;
N, 5.1%; 0, 37.6% and an average molecular
weight of 8300 + 500.

The growth charts of S. aureus S6 are
shown in Figures 1 and 2 and its constant
growth rates in Tables 1 and 2.

Figure 1 — Growth of Staphylococcus aureus S6 in the
culture medium containing 0.5% (x ), 1.0% (1), 1.5% (A)
of melanoidin, and in the culture, medium without melanoi-
din (o), incubated at 37°C.
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Figure 2 — Growth of Staphylococcus aureus S6 in the
culture medium dialysed against a similar culture medium
containing 3.0% of melanoidin (A}, and in the non-treated
culture medium (o}, incubated at 37°C.
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Table 1 — Growth of Staphylococcus aureus S6 in the ab-
sence and in the presence of melanoidin

Melanoidin Growth specific  Decrease in the
concentration in the rate* growth specific
culture medium (%) th™) rate (%)

0.0 0.50 —
0.5 0.47 6.0
1.0 0.43 14
1.5

0.27 46

* Angular coefficient of the graph In{A x 100} versus time
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Table 2 — Growth of Staphylococcus aureus S6 in a
dialysed* and in an undialysed culture medium

Culture Growth specific  Decrease in the
medium rate** growth specific
{h™')- rate (%)
undialysed 0.50 —
dialysed 0.45 10

* Dialysed against a medium containing 3.0% melanoidin

** Angular coefficient of the graph In{A x 100) versus time

The melanoidin inhibited growth of Staphy-
lococeus aureus S6, with a decrease of 46% in
the specific growth rate at a melanoidin con-
centration of 1.6%, which is very high in com-
parison with the usual concentrations in foods.

The experiment with the dialysed. medium
against melanoidin was the test to check whe-
ther such an inhibition was caused by a direct
action to the bacterial cell or by the withdrawal
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Resumo

E descrita uma variante de Salmonella typhimurium que fermenta a lactose entre 2 e 6 dias,

suas coldnias formando papilas vermelhas em agar MacConkey. A capacidade de fermen-

tar a lactose & transferivel por conjugacsio mas ndo eliminada por acridina. Esta variante é
resistente & maioria dos antibi6ticos, incluindo gentamicina. Entre 249 criancas com diar-
réia, esta variante foi encontrada em 21 (8,4%), representando 75% das salmonelas isola-
das. Entre 100 criancas normais foi encontrada em 2 casos.

Summary

Occurrence of a Salmonella typhimurium variant, which ferments lactose slowly, in Sdo
Paulo, Brazil ’

It is described a variant of Sa/lmonella typhimurium which ferments lactose in 2 to 6 days,
its colonies presenting red pappili, in MacConkey. medium. The capacity to ferment lactose
is transferred to £. coli K12 by conjugation but it is not cured by acridine orange. Among
249 children with diarrhea the variant was found in 21 (8.4%), which represents 75% of the
Salmonella strains isolated. Among 100 children without diarrhea it was found in 2. This va-
riant is resistant to most antibiotics including, gentamycin.

Introducéo
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Embora a Sa/monella typhimurium seja uma
bactéria que normalmente ndo fermenta a lac-
tose, a partir de 1971 passou a ser bastante fre-
quente em hospitais infantis de S#o Paulo uma
variante que fermenta a lactose em 24 horas.
Nos levantamentos realizados esta variante re-
presentava em torno de 50% das amostras de
Salmonella typhimurium isoladas (2, 5, 7), ten-
do sido verificado que a capacidade para fer-

*

andar, 04023 S&o Paulo SP.

mentar a lactose era determinada por um plas-
midio, transferivel por conjugacdo (1).

O presente trabalho tem a finalidade de rela-
tar a descoberta, freqliéncia e algumas caracte-
risticas de uma outra variedade de Salmonella
typhimurium que, aparentemente, esta predo-
minando nas fezes de criangas com diarréia em
S&o Paulo. Esta variante fermenta a lactose tar-
diamente, caracteristica esta também transferi-
vel por conjugacdo.

Departamento de Microbiologia, Imunologia e Parasitologia da Escola Paulista de Medicina, Rua Botucatu, 862 — 3?

** Clinica Infantil do Ipiranga, Av. Nazaré, 01000 S&o Paulo, SP.
*** Hospital das Clinicas da Faculdade de Medicina da Universidade de S8o Paulo, 01000 Sdo Paulo SP.
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Material e Métodos

Entre fevereiro e novembro de 1977, foram
feitas coproculturas de 349 criancas de ambula-
tério, da Clinica Infantil do Ipiranga e do Hospi-
tal das Clinicas da Faculdade de Medicina da
Universidade de S3o Paulo, sendo 249 com
diarréia e 100 ndo apresentando sinais de afec-
¢Oes digestivas. A cultura foi feita por seniea-
dura das fezes em meios de MacConkey, SS e
Hektoen, este ultimo antes e apés enriqueci-
mento em tetrationato. A identificacdo das
amostras de Sa/monella foi realizada segundo
os métodos descritos por Edwards & Ewing (4).
A fermentacdo da lactose foi verificada em pla-
ca de agar MacConkey e em caldo lactosado.
Os experimentos de transferéncia da capacida-
de para fermentar a lactose foram realizados de
acordo com Affonso & col. (1); os de elimina-
¢do do carater lac com acridina, segundo Hiro-
ta (6) e os testes de sensibilidade, pelo método
de Bauer & col. (3).

Resultados

Verifica-se na Tabela 1 que das 249 criancas
com diarréia 28 (11,2%)} apresentavam Sa/mo-
nella nas fezes sendo que 21 (8,4%) eram por-
tadoras da variante lactose tardia de Sa/monella
typhimurium. Das 100 criancas sem diarréia, 2
apresentaram a variante lactose tardia. Das 31
salmonelas isoladas nesta casuistica, 23
(74,2%) eram lactose tardia.

" No sentido de verificar a distribuicdo desta
variante, foram estudadas até o momento, 20
amostras-de Salmonella typhimurium isoladas
“entre 1962 e 1971, sendo 15 provenientes de
Sdo Paulo e 5 de outras regides. Nenhuma das
amostras foi capaz de fermentar a lactose.

Comportamento das amostras em meio de
MacConkey e.em caldo lactosado — As cold-
nias de todas as amostras eram tipicamente lac-
tose negativas, apos 24 horas de incubacdo a
37°C, -algumas passando a apresentar papilas
vermelhas, indicando fermentacdo da lactose,
a partir de 48 horas. Apés 5 dias de incubacio a
maioria das coldnias, das 23 amostras, apresen-
tava papilas. Em caldo, a fermentacéo da lacto-
se ocorria entre 2 e 6 dias de incubacdo a
37°C.

Resisténcia a drogas — Encontram-se na Ta-
bela 2 os modelos de resisténcia apresentados
pelas 23 amostras da variante lactose tardia,
devendo‘se notar que 18 {78,3%) eram simuita-

M.R.F. de Toledo & col.

Tabela 1 — Freqiéncia de isolamento da variante lactose
tardia de Sa/lmonella typhimurium, das fezes de criancas
com e sem diarréia, entre fevereiro e novembro de 1977

Salmonella
Criancas | N° | typhimurium | typhimurium e
lactose tardia outras Total
lactoses
N | % N® | "% N2 | %
Comdiarréia| 249 21 8,4 . 7 28 28 11,2
Sem diarréia| 100 2 20 1 1,0 3 30

Tabela 2 — Modelos de resisténcia das amostras da varian-
te lactose tardia de Salmonella typhimurium

Modelo de N?

resisténcia amostras
SuETCKACeGSiRiPxAn 2
SUETCKACeGSiRiAn 18
SUETCKACeGSiAn 1
SuETCKACeGRiAn 1
SUETKACeAn 1
Total 23

Su, sulfadiazina; E, estreptomicina; T, tetraciclina; C, clo-
ranfenicol; K, canamicina; A, ampicilina; Ce, cefaloridina;
G, gentamicina; Si, sisomicina, Ri, rifamicina, Px, polimixi-
na; An, 4cido nalidixico

neamente resistentes a sulfadiazina, estrepto-
micina, tetraciclina, cloranfenicol, canamicina,
ampicilina, cefaloridina, gentamicina, sisomici-
na, rifamicina e 4cido nalidixico. E interessante
ressaltar que duas amostras, além da resistén-
cia as drogas mencionadas anteriormente,
apresentavam resisténcia também a polimixina.

Transferéncia do cardter lac — Para os expe-
rimentos de conjugacdo foi obtida inicialmente
uma linhagem da variante lactose tardia, que
fermentava a lactose em 24 horas. A partir des-
ta, foram obtidos mutantes auxotrdficos que
foram, entdo, conjugados com a amostra de £.
coli K12 3828 F-lac his~. Apos 24 horas de incu-
bacdo, a mistura foi plagueada em meio mini-
mo apropriado (1). Apds 7 dias a 37°C, obser-
vou-se crescimento de transconjugantes lac* de
E. coli K12 3828, numa freqiiéncia de
2,8 x 1078, Estes transconjugantes lac* retrans-
feriram o cardter lac para £. coli K12 RV F-lac™
na fregliéncia de 6,5 x 107,

Eliminacdo do cardter lac pelo alaranfado de
acridina — Foram tratadas pelo alaranjado de
acridina a linhagem que fermentava a lactose
em 24h, proveniente da variante lactose tardia
de S. typhimurium, uma amostra de E. coli K12
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RV que recebeu o carater lac desta Ultima e co-
mo controle, £. coli K12 RV/F'lac, na qual o
plasmidio F'lac é eliminado em mais de 95%
das células {8). A concentracdo de alaranjado
de acridina foi de 60ug/ml. O caréter lac de S.
typhimurium ndo foi eliminado, tanto da linha-
gem original de Salmonella como de E. coli K12
RV. Entretanto, o mesmo tratamento eliminou
o fator F'lac de 99,7% das células de E. coli K12
RV/F'lac.

Discussao

Os resultados obtidos mostram que uma ou-
tra variedade de Sa/monella typhimurium esta
ocorrendo em Sdo Paulo, aparentemente com
uma grand"e freqliéncia, pelo menos em casos
de diarréia infantil. S&o necesséarios estudos
epidemiolégicos mais amplos para avaliar a fre-
gliéncia real desta variante. Também seria inte-
ressante conhecermos melhor sua viruléncia,
capacidade de crescimento e outras caracteris-
ticas. Sob o ponto de vista de isolamento e
identificacdo a variante lactose tardia n&o ofe-
rece dificuldades maiores. Nos meios de isola-
mento como MacConkey, SS, Hektoen e ou-
tros meios contendo lactose, suas coldnias sédo
tipicamente lactose negativas apos 24 horas de
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incubacdo. Do mesmo modo, apresenta com-
portamento caracteristico de salmonela ndo
fermentadora de lactose em meios de identifi-
cacdo preliminar. No sentido de evitar enganos,
basta que o bacteriologista esteja consciente de
que as coldnias desta variante podem comegar
a apresentar papilas lactose positivas apds 48
horas de incubacdo e fermentar a lactose, em
caldo, entre 2 e 6 dias. Estudos no sentido de
verificar a estrutura antigénica completa desta
variante estdo em andamento.

O extenso numero de marcas de resisténcia a
drogas nas amostras da variante lactose tardia
e a auséncia do carater lac em amostras de Sa/-
monella isoladas entre 1962 e 1971 sugerem for-
temente que esta variante foi selecionada re-
centemente. E mais uma evidéncia a favor da
necessidade de adocdo de medidas para reduzir
o uso indiscriminado e intensivo de antibidticos
em nosso meio.

Os experimentos de transferéncia sugerem
que o carater lac da variante lactose tardia é de-
terminado por um plasmidio transferivel por
conjugacdo e ndo eliminavel por alaranjado de
acridina. Nestas duas caracteristicas é seme-
lhante ao plasmidio Ms.-lac transportado pela
Salmonella typhimurium fermentadora de lac-
tose em 24 horas (1). Estudos genéticos e fisi-
cos, para verificar se os 2 plasmidios séo idénti-
cos, estdo em andamento.
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Summary

A seroepidemiological survey was carriec out in two different populations of white and
asiatic people living in Londrina, Parana, on the south region of Brazil. The asiatic popula-
tion showed a prevalence of HBsAg higher than the white population, 4.14% and 2.05%
respectively. The subtype adr, uncommon in Brazil, was found in asiatic population, beside
the subtypes adw and ayw. Both populations showed approximately the same prevalence
of HBsAb, 7.77% (asiatic population) and 7.69% (white population), although some varia-
tion occurred depending of age and regional living area.

Resumo

Antigeno HBs, subtipés e anticorpo anti-HBs em populacdes brancas e asidticas de comu-
nidades urbana e rural

Um estudo soroepidemioldgico foi feito, em 2 populacées diferentes de brancos e asiaticos
em Londrina, Parana, na regido sul do Brasil. A populagéo asidtica apresentou uma preva-
léncia de antigeno HBs mais alta que a populac8o branca sendo 4,14% e 2,05% respectiva-
mente. O subtipo adr, ndio encontrado comumente na populacdo brasileira, foi encontrado
na populagéo asidtica, além dos subtipos adw e ayw. Em relacéo ao anticorpo anti-HBs, am-
bas as populacSes apresentaram aproximadamente a mesma prevaléncia de 7,77% {asiaticos)
e 7,69% (brancos), embora algumas varia¢Ges tenham ocorrido dependendo do fator idade e
da regido onde vivem.

Introduction

C.F.T. Yoshida, A.M.C. Gaspar, K.B.F. Marzochi & H.G. Schatzmayr

it is known that the frequency of HBsAg de-
tection in various parts of the world and its dis-
tribution in subpopulations depends on a va-
riety of factors that have been found to be as-
sociated with sex, age, geography, ethnicity,
occupation, immunologic responsiveness, etc.

The most known population in respect to
these data is that of blood donors, although
they are not representative of normal popula-
tion. Thus, the prevalence of HBsAg carriers is
much higher in some populations than others.

in North America and Northern Europe the pre-
valence rates are about 0.1 to 0.2% and in so-
me regions of Africa, Asia and Oceania, the
prevalence could reach 7.0 to 8.0%. in Central
and South America, an average prevalence of
2.0% is estimated (15).

In tropical zones of Brazil, the prevalence of
5.1% could be found in populations of the inte-
rior of Amazon state (2), and in the cities of
South and Southern areas, in subtropical zo-
nes, the prevalence rate is much lower, varying
from 0.7% to 2.0% (1,13).

- * Instituto Oswaldo Cruz, Centro de Virologia Comparada, Caixa Postal 926, 20000 Rio de Janeiro — R.J, Brasil.
** Hospital Universitdrio — U.F.R.J., Caixa Postal 1859, 20000 Rio de Janeirc — RJ, Brasil.
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The studied communities in Londrina, situa-
ted in the south of Brazil, showed distinct fea-
tures of race and residence, constituted of asia-
tic (mainly Japanese and Japanese descendants)
and white populations, both living in urban and
rural areas. The present studies were underta-
ken to characterize the distribution of HBsAg
and anti-HBs in different population, and also
to investigate the subtypes of HBsAg invoived
in each population, which are apparently rela-
ted to their origin country.

Material and Methods

Subjects — Blood samples were collected ap-
proximately in the same number of white and
asiatic individuals. The rural population was
composed of adults and children living in small
farms located at the adjacency of Londrina city,
mainly working on agriculture. 31 blood sam-
ples of adults and 33 blood samples of school
age children of white individuals were collec-
ted. 38 blood samples of adults- and 30 blood
samples of school age children of asiatic popu-
lation were also collected. The mean age of
white and asiatic population in adults indivi-
duals were respectively 29 years old and 35
years old and in school age children 12 years old
and 11 years old.

The urban population was also composed of
adult individuals and school age children. The
staff members of the hospital and students of
the University were considered as adult popula-
tion. 86 blood samples were collected from
white adults {45 hospital staff members and 41
University students) and 88 blood samples were
collected from asiatic adults (37 hospital staff
members and 51 University students). The
mean age either of white or asiatic adults was
24 years old. 45 blood samples of white school
age children {mean age of 12 years old) and 37
blood samples of asiatic school age children
{mean age of 11 years old) were also collected.

The total number was 195 blood samples of
white individuals and 193 of asiatic individuals.

Determination of HBsAg — HBsAg was deter-
mined by reverse passive hemagglutination test
— RPHA (7). Briefly, one drop (0.025ml) of
each serum was twofold diluted in diluent buf-
fer (P.B.S. pH 7.2, containing 1% sucrose,
0.02% NaN;, 1% normal rabbit serum) by mi-
crotiter technique. The confirmation test was
done using inhibition buffer solution containing
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rabbit antibody to HBsAg. Sheep red blood
cells sensitized with specific purified antibody
was prepared in our laboratory according to the
method of imai & col. (8).

Determination of HBsAb — Passive hemagglu-
tination test-PHA was used to determine the
presence of HBsAb. The reaction was carried
out as describe above (7), and the confirmation
was done using inhibition. buffer solution con-
taining HBsAg. PHA cells (SRBC sensitized
with purified HBsAg) were kindly supplied by
Dr. M. Mayumi, from Hepatitis Division. The
Tokyo Metropolitan Institute of Medical Scien-
ce, Tokyo, Japan.

Determination of subtypes — Subtypes were
determined using counter immunoelectropho-
resis (CIEP) by the method of Holland & col.
(6) and agar gel diffusion tests according to
the C.D.C. Laboratory Techniques for the de-
tection of HBsAg described in detail (9) using
standard subtypes sera kindly provided by
N.L.H. National Institute of Allergy and Infec-

-tious Diseases, Bethesda, Maryland, U.S.A

and W.H.O. American Red Cross Blood Re-
search Laboratory, Bethesda, Maryland,
U.S.A.

The monospecific sera used for CIEP test we-
re prepared as follows: the anti-w serum was
prepared using rabbit anti-adw serum carried
on affinity chromatography column of Sepha-
rose-4B linked to HBsAg/adr. The anti-d was
obtained by absorption of immune sera to
HBsAg/adr with HBsAg/ayw. The monospeci-
fic anti-y, anti-r and HBsAg standard subtypes
were also provided by Dr. Mayumi from Tokyo,
Japan.

Results

195 sera of white individuals were analysed
and the prevalence of 2.05% of HBsAg and
7.69% of HBsAb were found. From 193 sera of
asiatic individuals, there was a prevalence of
4.14% of HBsAg and 7.77% of HBsAb. Both
populations included adults and children in
school age, and also were divided into urban
and rural areas. The prevalence of antigen and
antibody in each group is shown in Table 1.

The frequency of HBsAg in asiatic popula-
tion was higher than the frequency observed in
white population (a =0.05). HBsAb showed
the same proportion in children as in adults,
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Table 1 — Frequency of HBsAb in white and asiatic popu-
lations

White population _ Asiatic population
Total HBsAg HBsAb |Total HBsAg HBsAb

% % % %
schoolage 78 256 7.69 67 4.47 4.47
adults 17 170 7.69 | 126  3.90 9.52
Total =~ 195 2.05 7.69 {193 414 7.77

White population Asiatic population
Total HBsAg HBsAb |Total HBsAg HBsAb
0, o)

% % % %
urban 136 2.56 3.81 | 125 4.00 8.00
rural 64 156 15.62 68 4.41 7.35

whereas in asiatic adults, the f'requency' of anti-

body was higher than in school age children’

{(Fig. 1a, Fig. 1b).

The frequency of HBsAg was higher and
constant in Japanese population (urban and ru-
ral) when compared with white populations
from the same regions. There was also a cons-
tant prevalence of antibodies in both areas of
Japanese population. However, the rural popu-
lation of white people, showed a higher preva-
lence of antibodies than urban population {Fig-
1¢, Fig. 1d).

Fig. 1 — Frequency of HBsAg and HBsAb in white and
asiatic populations. 1a. HBsAg in adults and children;

1b. HBsAD in adults and children; 1c. HBsAg in urban and
rural areas; 1d. HBsAb in urban and rural areas
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Fig. 1c
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All results were statistically significant.

Table 2 shows the association between living
area and age (children or adults) of both popu-
lations. The frequency of HBsAg showed some
variation, but the frequency of HBsAb was hig-
her in adults than in children except in rural chil-
dren that also showed a high frequency of
HBsAb (15.15%).

Table 2 — Frequency of HBsAg and HBsAb in urban and
rural areas in white and asiatic populations

White population | Asiatic population
Total HBsAg HBsAb|Total HBsAg HBsAb

% % % Yo
urban adults 8 1.16 4.65( 8 454 9.09
schoolage 45 4.44 222 37 270 5.40
rural adults 31 322 1875 38 263 10.52
schoolage 33 - 15.16| 30 6.66 3.33

The association of adults urban individuals of
both populations with their occupation is
shown in Table 3. There was a markedly increa-
se of frequency of HBsAg in Japanese population
working in hospital (8.10%) and in University
students (1.96%), while in white individuals
2.22% of hospital workers were carriers and no
case was found in University students. The pre-
valence of HBsAb in hospital staff members
was not higher as expected.
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Table 3 — Frequency of HBsAg and HBsAb in aduit urban
population in white and asiatic population

White population
Total HBsAg HBsAb
% T %
Hospital staff 45 2.22 6.66
University students 41 2.43
Asiatic population
Total HBsAg HBsAb
% %
Hospital staff 37 8.10 5.40
University students 51 1.96 11,76 .

All positive sera for HBsAg were subtyped
using CIEP and confirmed by agar gel diffusion
test; 4 sera had low RPHA titer and could not
be subtyped. The results are shown in Table 4.

Table 4 — Subtypes in white and asiatic populations

White population Asiatic population
adw none 1 urban, aduit
1 rural, chiid
ayw 1 urban, child 1 rural, adult
© 1 rural, child
adr none 1 urban, child
1 rural, child
ayr none none
not determined 1 urban, child 3 urban, adult

Discussion

HBsAg carriers incidence of 2.05% found in
white population studied supports data sho-
wing a greater incidence in tropical and subtro-
pical areas (14,15). The presence of HBsAg car-
riers in asiatic population was 4.14%, which is
2.01 times higher than white population. The
high prevalence in asiatic population has been
previously reported by several authors (11, 1b}.

The proportion of asymptomatic carriers was
constantly high in asiatic population and lower
in white population, with no relation to age and
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living area, suggesting that it may be more as-
sociated with genetic effects than with environ-
mental and behavioral factors, although these
could not be excluded.

In populations of high incidence of HBsAg,
transmission occurs early in childhood, while in
populations of low prevalence, carriers appear
at higher ages, mainly in adolescents (15).
Studying the school children population, we
have noted a high frequency of carriers in some
populations (Table 2), but in 258 school chil-
dren studied in the same condition in Sdo Pau-
lo, no case of positivity was found when used
CIEP for detection of HBsAg (12).

The data of Cherubin & col. (4), in the study of
populations of differents ethnicities conducted
in New York City, showed that the prevalence
of antibody among children and adolescents in
all groups was about half of the prevalence
among adults. Although their study does not
include asiatic individuals, the high'levels of an-
tibodies that we found in these two adults po-
pulations (Table 2) could be explained by the
above data (4).

The levels found in rural population may be
explained by local natural conditions or habits,
such as improper use of syringes and needles or
by the possible occurence in the past of an out-
break of hepatitis in this population.

Studies comparing the frequency of HBsAg
and HBsADb in hospital and non-hospital per-
sonnel showed that both history of hepatitis
and presence of hepatitis B antibodies were
more common among health-care personnel
(10). We found a high antigenemia but not a
high frequency of HBsAb in hospital workers.
Among these, the Japanese population showed
a antigenemia 3.64 times higher than white po-
pulation, suggesting more susceptibility to ac-
quire infection when submitted to the same risk
factors.

In spite of the small number of HBsAg sam-
ples used for subtyping, it seems that the fre-
quency of ayw in white population suggests the
presence of this subtype in the community,
while studies carried out in others cities in Brazil
show a greater prevalence of adw subtype (3).
On the other side, in the asiatic population, be-
sides the most commun subtypes (adw and
ayw) the finding in two children of adr subtype,
not frequent in Brazil, suggests intrafamiliar in-
fection (16). Also suggests that HBsAg carriers
are more related to their origin country than to
their country of residence (5), since 75% of
carriers in Japan are of adr subtype (17).
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Coagglutination method for
identification of Vibrio cholerae*

Jodo R.C. Andrade
& Yara C.M. Macedo Soares

Summary

The classical diagnosis of cholera rests on quite complex bacteriological procedures which
demand significant resources. Many rapid methods have been tested (immunofluorescen-
ce, dark field microscopy), all with limited success because they need sophisticated equip-
ment, trained personnel and constant technical support. Aiming to overcome these incon-
veniences, we developed a rapid slide agglutination technique for V. cholerae (coagglutina-
tion) which employs a strain of Staphylococcus aureus rich in protein A to which immuno-
globulin from a polyvalent 0-1 antiserum has been absorbed. By this technique it was possi-
ble to characterize vibrio colonies grown in selective media (TCBS agar or Alkaline Nutrient
Agar), without the interference of the factors that make the serological agglutination from
TCBS by conventional techniques unadvisable. We also evaluated the use of the coaggluti-
nation technique for the presumptive didgnosis of cholera when performed directly with
enrichment media (alkaline peptone water and tellurite-taurocholate peptgne water), by
analysing the sensitivity threshold and other variable factors which interfere with techni-
que. With tellurite-taurocholate peptone water, under conditions similar to those found in
carriers shedding 102 to 10° vibrios per gram of stool, a presumptive diagnosis was obtained
starting from the 28th to the 32nd hour of incubation at 37°C. Under conditions similar to
clinical cases (10° to 10 vibrios per milliliter of stool) the diagnosis was obtained after 12 to
20 hours of incubation. In all cases, the earliest results were obtained with static incubation
conditions, the coagglutination being performed from a fragment of the superficial pellicle.

Resumo

Emprego do método de coaglutinagéo para identificacdo presuntiva de Vibrio cholerae

O diagnéstico classico da célera repousa ém procedimentos bacterioldgicos de certa com-
plexidade, que demandam recursos significativos. Tém sido igualmente tentados métodos
rapidos (como imunofluorescéncia, microscopia de campo escuro} com sucesso limitado,
por necessitarem de aparelhagem sofisticada, pessoal habilitado e suporte técnico cons-
tante. Visando superar tais incovenientes, desenvolvemos técnica répida de aglutinagdo
em lamina para V. cholerae (coaglutinagdo), usando cepa de Staphylococcus aureus porta-
dora de proteina A, a qual adsorvemos imunoglobulinas de antisoro polivalente 0-1. Com
esta técnica, foi possivel caracterizar colonias de vibrido, crescidas em meios seletivos
(TCBS Agar e Agar Nutriente Alcalino), sem interferéncia de fatores que tornam desacon-
sethavel a soroaglutinacsio convencional, a partir de TCBS. Também avaliamos.o emprego
da coaglutinagéio, para o diagndstico presuntivo do cdlera, diretamente de meios de enri-
quecimento (4gua peptonada alcalina e 4gua peptonada alcalina-telurito-taurocolato}, ana-
lisando o limiar de sensibilidade e outras variaveis que interferem na técnica. Em agua pep-
tonada telurito-taurocolato, em condicSes semelhantes & encontrada em portadores excre-
tando 102 — 10° vibrides/grama de fezes, obtinhamos o diagnéstico presuntivo a partir da
282-322 hora de incubacfo a 37°C. Partindo de condig8es semelhantes a casos clinicos (10°
— 10° vibrides/ml de fezes) o diagndstico era obtido em 12-20 horas de incubag8o. Em to-
dos os casos, resultados mais precoces foram obtidos com incubag&o em condi¢@es estati-
cas, fazendo-se a coaglutinacéo a partir de fragmentos da pelicula superficial.
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Introduction

The procedures currently employed for the
bacteriological diagnosis of cholera are subject
to a somewhat complex laboratory routine and
for that very reason are morose and onerous
(1.

inasmuch as the regions where this disease
finds a favorable environment for its develop-
ment usually do not have sophisticated techni-
cal resources available (11, 16), simplification
and shortening of the usual bacteriological pro-
cedures (11, 18), as well as the use of rapid diag-
nostic methods such as immunofluorescence,
and dark field examination for the motility of vi-
brios (9), have been tried.

Although slide agglutination tests with Vibrio
cholerae performed directly with growth obtai-
ned from selective media permit a rapwd pre-
sumptive diagnosis, these procedures are not
formaily recommended because of the posible
occurrence of false reactions due to blocking of
the agglutination or spontaneous agglutination
of the colony being tested (8). When using
highly selective media, the appearance of sus-
pect colonies implies their transfer to biochemi-
cal screening media and suitable media for se-
rological studies, and, consequently there is a
delay in the indentification of the germ (18).

On the other hand, detection of assympto-
matic cases, where shedding of the organisms
is intermittent and in small numbers, has been
shown to be very poor when the usual procedu-
res are employed. Healthy carriers play an im-
portant roie in the dissemination of the disease,
particulary in the current cholera pandemia
caused by V. cholerae, El Tor biotype, which is
characterized by a greater incidence of mild ca-
ses and of carriers (1, 8, 13).

In the bacteriological diagnosis of microrga-
nisms presenting particularities which render
slide agglutination tests inexpedient or imprac-
tiable, as occurs with Neisseria gonorrhoeae
(14), Streptococcus pyogenes (4), and Neisse-
ria meningitidis (Andrade J. R. C.; Borges Ne-
to, A. A. & Suassuna, |. — Experiéncia prévia
na utilizacdo da técnica de coagiutinagdo para
grupagem sorologica de meningocos. Porto
Alegre, Resumos do VII Congresso Brasileiro
de Microbiologia, 1976} the use of a serological
method called coagglutination has proven to be
extremely useful, simplifying the serological
characterization on these microorganisms.

Coagglutination is a simple and rapid immu-
nological technique which is based on proper-
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ties shown by strains of Staphylococcus aureus
rich in protein A, component of the cell wall,
and by which they absorb immunoglobulins of
the IgG class from the diagnostic sera. The ab-
sorption is mediated by portions of Fc fragment
of the immunoglobulin molecule in such a way
that the two Fab fragments, whose extremities
are responsible for antigenic specificity, remain
free. The staphylococcal cells so sensitized ag-
glutinate on contact with the antigen, forming
macroscopic clumps (15).

Coagglutination is, therefore, a resuit of the
interaction between the antigen to be tested
and its respective antibody (IgG) absorbed to
the surface of Staphylococcus aureus rich in
protein A {10).

Based on previous experience with coagglu-
tination, a method was developed for the pre-
sumptive diagnosis of clinical and assympto-
matic cases of cholera, starting from the se-
lective media usually employed for the prelimi-
nary isolation of V. cholera and from enrich-
ment media used for the diagnosis of carriers.
In any of these situations, the technique propo-
sed is based on the coagglutination of cholera
vibrios with Staphylococcus aureus cells cove-
red with specific antibodies absorbed to protein
A.

Material and Miethods

Bacterial strains — The four specimens of V.
cholera, Inaba and Ogawa serotypes, El Tor
and classical biotypes were kindly furnished by
Dr. Ernesto Hofer of the Fundacio Oswaldo
Cruz, Rio de Janeiro.

The Staphylococcus aureus 6110 strain, rich
in protein A, was obtained from clinical material
submitted to bacteriological testing by this De-
partment. :

Also employed were specimens of enteric
bacteria isolated from clinical material: Sa/mo-
nella enteritidis, 1, Shigella flexneri, 1; Escheri-
chia coli 0111:B4, 1; Aeromonas sp, 1; Pseudo-
monas aeruginosa, 3; and gram negative oxida-
tive rods, 5. :

Besides these organisms, 38 bacterial colo-
nies obtained from stool cultures plated in tau-
rocholate citrate-bile salts agar (TCBS) and al-
kaline nutrient agar (ANA) were tested.

Culture media — For growth of staphylococci,
tripticase soy broth {TSB) BBL, was employed;
preparation was in accordance with the manu-
facture’s directions.
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For growth of the V. cholera strains, nu-
trient broth or agar supplemented with glucose
were employed with the following composition:
Bacto-peptone (Difco) 10.0g; Beef extract (Dif-
co) 3.0g; D-glucose {(Merck) 2.5g; Sodium-
chloride 5.0g; Distilled water, g.s.p. 1 liter. Final
pH 7.2 - 7.4,

The nutrient agar with glucose was made by
adding 1.5% Bacto-agar (Difco).

In order to standardize the inocula, Mueller-
Hinton agar (Difco) was employed for counting
viables.

The enrichment media employed in tests for
growth of V. cholerae were taurocholate-citrate-
bile salts agar (TCBS), BBL, and alkaline nu-
trient agar (ANA), prepared according to Barua
(1). The enrichment media employed in with
the vibrio were alkaline peptone water (APA)
and tellurite-taurocholate alkaline peptone wa-
ter (APTT) prepared according to Hofer (12).

Culture and stabilization of staphylococci —
The Staphylococcus. aureus 6110 strain was
cultured and stabilized according to Edwards
& Hildebrand (5) with some modifications.
Overnight growth in TSB, incubated at 37°C
with continuous agitation and aeration, was
washed twice in phosphate buffered saline
(PBS) pH 7.4 resuspended in PBS with 0.5%
(v/v) formaldehyde and left at room temperatu-
re for three hours after which it was washed
four times in PBS and incubated at 80°C (in a
water bath) for 20 minutes. After these proce-

dures, the sediment was again washed twice in -

PBS and resuspended in PBS with 0.1% so-
dium azide {Carlo Erba) (v/v) in order to obtain
a 10% concentration {v/v}.

Coating of the staphylococci — Coating the
stabilized staphylococci with specific antibo-
dies followed the procedures described by
Kronwall (14). One ml of a 10% suspension of
staphylococci stabilized in PBS is added to 0.1
ml of polyvalent V. cholerae antiserum, mixed
and left at 37°C for three hours with occasional
agitation. The mixture is washed and the sedi-
ment is resuspended in PBS with 0.1% sodium
azide, in order to obtain 1% or 0.5% concentra-
tions. Refrigerate at 4°C.

Standardization of the V. cholerae inocula —
The strain was inoculated in nutrient glucose
broth and incubated at 37°C for a 12 to 18 hour
period and afterwards inoculated in Roux bot-
tles containing 150ml of nutrient glucose agar.
The overnight growth obtained after incubation
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at 37°C was suspended in saline and washed.
The sediment was resuspended in saline and its
density evaluated by spectrophotometry (Spe-
kol ER-1, aus Jena) adjusted to a transmitancy
of 4 percent with a wavelenght of 450nm.

The suspension, therefore, has approxima-
tely 10'° viable bacteria per milliliter. With serial
dilutions in saline in 1:10 proportions, bacterial
suspensions are obtained in which-the viable
count is between 10*° and 10" bacteria per milli-
liter.

Counting of viables was performed by tripli-
cate pour-plating with 26mi of Mueller-Hinton
agar (Difco) inoculated with 0:1ml of the dilu-
tion corresponding to 10-8. The number of via-
ble bacteria was determined by counting the
number of colonies that grew on each plate and
calculating the mean value that is then multi-

‘plied by the corresponding dilution:

Coagglutination of V. cholerae from selective
media — The samples of V. cholerae were
streaked on TCBS and ANA selective media in
order to obtain isolated colonies.

in order to detect a possible false diagnosis,
pure cultures of enterobacteria and oxidative
gram negative rods, as well as samples for stool -
cultures from a University Hospital located in a
disease-free area were streaked in the same
way and on the same selective media described
above.

All the plates were incubated at 37°C for 18
to 20 hours and 10 colonies from each were tes-
ted.

The tests were perfomed on glass slides and
one colony was emulsified in a drop {0.05ml) of
a 0,6% suspension of sensitized staphylococci
and agitated for 5 minutes at 180 rpm on a cir-
cular "agitator (Yankee Rotator, Clay Adams
Inc.). The reactions were observed by a neon
light against a dark background and the results
were evaluated according to the following stan-
dards:

4 + clear liquid with large clumps

3 + clear liquid with medium sized clumps

2 + slightly opaque liquid with small clumps

— opaque liquid with clumps resembling
dust )

Simultaneous control tests were performed
in order to observe possible spontaneous ag-
glutination of the samples or of the 0.5% sus-
pension of sensitized staphylococci. The first
was performed by emulsifying a colony in a
drop (0.05ml) of saline and the second, by de-
positing a drop of the 0.5% suspension of sen-
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sitized staphylococci, without adding the anti-
gen.

Coagglutination of V. cholerae from enrich-
ment media — The samples of V. cholerae we-
re inoculated into tubes (18 x 180mm) and bot-
tles (250mi capacity) containing respectively,
10mi and 50ml of APA or APTT media (1, 12).

The inocula of V. cholerae were made by ad-
ding one ml of the bacterial suspension, with a
known number of viables, to enrichment me-
dia. In this way it was possible to know the ap-
proximate number of viable cells introduced in-
to the enrichment media.

The majority of the assays employed suspen-
sions with concentrations ranging from 102 to
10° viable bacteria per milliliter, and in all assays
the procedures were performed in triplicate.

In & attempt to simulate, in an experimental
situation, that found in the detection of car-
riers, tubes and bottles with APA or APTT were
inoculated with 0.1g and 1g respectively, of re-
cently emitted stool, obtained from a minimum
of three individuals in whom the use of antimi-
crobials was controled. These tubes and bottles
were throughly agitated before they were ino-
culated with V. cholerae, and incubated at
37°C under static conditions or with occasional
agitation.

The coagglutination tests were performed on
glass slide by placing one drop {0.05ml) of the
enrichment media after agitating the tubes or
bottles or by mixing in one drop {0.05 ml) of sa-
line, a loopfull of the pellicle of the growth on
the surface of the APA or APTT media incuba-
ted under static conditions. A drop (0.05ml) of
a 1% suspension of the sensitized staphylococ-
ci was then added and the slide was agitated
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on the circular agitator for 10 minutes.

The reactions were observed by neon light
against a dark background and the results were
evaluated by the following standards:

+ large and numerous clumps spread
about the entire extension of the drop,
slightly opaque liquid.

(+) opaque liquid with small, delicate

clumps spread throughout the drop

— absence of clumps, occasional appea-
rence of gross, isolated particles, very
cloudy liguid.

Controls were performed for each assay in
order to verify the presence of spontaneous ag-
glutinatin of the enrichment media or of the 1%
suspension of staphylococci and consisted of
placing one drop of APA or APTT medium with
or without addition of stool and one drop of the
suspension of staphylococci, separately and
without adding any other material, on glass sli-
des which were agitated for 10 minutes.

Results

The coagglutination technique was perfor-
med with V. cholerae colonies isclated from
ANA and TCBS selective media. The results
obtained are listed in Tables 1 and 2.

The tests performed with the other bacteria
grown on ANA and/or TCBS did not show any
kind of reaction with the 0.5% suspension of
sensitized staphylococci.

Table 3 expresses the variation in intensity of
the coagglutination reaction with saline sus-
pensions with known counts of V. cholerae,
submitted or not to heating. There is no signifi-
cant alteration in the vibrio’s reactivity after
heating (100°C, 1 hour).

Table 1T — Intensity of the coagglutination of V. cholerae colonies grown in TCBS agar

Bacterial Colonies tested
strains
1 2 3 4 5 6 7 8 9 10
V. cholerae Ogawa El tor 4+ 4+ 4+ 4+ 4+ 4+ 4+ 4+ 4+ 4+
V. cholerae Ogawa classical 4+ 4+ 4+ 4+ 4+ 4+ 4+ 4+ 4+ 4+
V. cholerae Inaba El tor 4+ 4+ 4+ 3+ 4+ 4+ 4+ 4+ 4+ 3+
V. cholerae Inaba classical 4+ 3+ 4+ 44 3+ 4+ 4+ 4+ 3+ 4+
Table 2 — Intensity of the coaggiutination of V. choferae colonies grown in ANA agar
Bacterial Colonies tested
strains
1 2 3 4 5 6 7 8 9 10
V. cholerae Ogawa Ei tor 4+ 4+ 4+ 44 4+ 4+ 4+ 4+ 4+ 4+
V. cholerae Ogawa classical 4+ 4+ 4+ 4+ 4+ 4+ 4+ 4+ 44 4+
V. cholerae inaba Ei tor 4+ 4+ 4+ 4+ 4+ 4+ 4+ 4+ 4+ 4+
V. cholerae Inaba classical 4+ 4+ 4+ 4+ 4+ 4+ 4+ 4+ 4+ 4+
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Table 3 — Variation in the intensity of the coagglutination reaction with known suspensions of V. cholerae submited or

not to.heating

V. cholerae Ogawa El tor V. cholerae Inaba El tor
Suspensions(*)
live heated(**) live heated
10" - 107 - - - -
10° (+) (+) - -
10° + + + +
10t° + + + +

(*) number of viable bacteria per milliliter of saline solution

{**) heating at 100°C, for one hour

Table 4 — Evaluation of reactivity of coagglutination for standardized suspensions of V. cholerae, in APTT with stool ad-

ded

Specimens evaluated

Suspensions(*)
V. cholerae V. cholerae V. cholerae V. cholerae
Ogawa El tor Ogawa classical Inaba El tor Inaba classical
10" - 10® - - - -
10° + + + t+)

(*) in APTT tubes containing 0,1g of stool

The variation in reactivity of standard sus-
pensions of V. cholerae in tubes containing
APTT, to which 0.1g of stool has been added,
permits one to verify, according to Tables 3 and
4, that the number of bacteria per milliliter ne-
cessary for sharp reactions to occur is high and
.that the culture medium, containing inhibitory
substances such as tellurite and, above all,
stool, does not hinder the coagglutination reac-
tion although there is a decrease in the reacti-
vity when compared to the test performed with
saline suspensions of vibrios without added
stool (Table 3).

Table 5 presents the results for coagglutina-
tion reactions after incubating V. cholerae
in tubes containing APA and APTT with
the addition of stool. These tables suggest
that a delay in growth occurs when the vibrio is
inoculated in APTT, and a level compatible
~ with a positive reaction, even after 24 hours in-
cubation, is not reached, the same nhot occu-
ring with APA under these conditions. The
number of vibrios in the inocula employed (102
and 10° viable bacteria per tube) correspond to
the values {minimum and maximum) admitted
by Barua (1) for one gram of stool when dealing
with carriers.

Table 6 presents the results obtained for the
coagglutination reactions of V. choferae Ogawa
El Tor incubated in bottles with 50 ml of APA

and APTT, and 1g of stool added and inocula-
ted with quantities considered limiting for shed-
ding in carriers.

Table 5 — Coagglutination reactions after incubating V.

cholerae Ogawa El tor and V. cholerae Inaba El tor tubes
containing APA and APTT, without addition of stool

Incubation APA APTT
time {hours)
(*)102 10° 10? 108
2 — —_— —_ —
4 - - _ _
6 - (+} - -
8 {(+) + - -
10 + + — -
24 + + - -

(*) initial numbers of viable bacteria deposited in tubes con-
taining APA and APTT

Table 6 — Coagglutination reactions after incubating V.
cholerae Ogawa El tor in bottles containing 50mi of APA
and APTT, with addition of stool

Incubation APA APTT
time (hours)
(*)10? 108 102 10°
2-10 - - - -
24 — 30 - - - +

(*) initial numbers of viable bacteria deposited in the bot-
tles containing APA and APTT :
(**} approximately one gram of stool per 50mi of medium
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The use of 50ml bottles, the choice of the
inocula and the addition of stool (1g) were all
done so that the assay conditions would be as
close as possible to reality, because, according
to Barua (1) and Hofer (12) inoculating 1g of
stool in 50ml of an enrichment medium is im-
portant for detecting assymptomatic cases,
considering that since small quantities of vibrio
are shedded, the larger the quantity of material
processed, the greater the possibility will be for
isolating the germ. »

Under these conditions, a complete hindran-
ce of the coagglutination reaction in APA me-

dium occurred, not dependent of the initial ino- .

culum. But, in APTT coagglutination was posi-
tive after 24 hours of incubation; indicating a
satisfatory multiplication of the vibrio, which
reached quantities detectable by this method.

J.R.C. Andrade & Y.C.M. Macedo Soares

In order to elucidate the performance of the
APA medium, the assay was repeated in the
following manner: every two hours aliquots
from each bottles were streaked on TCBS agar
and ecsine-methylene blue (EMB) agar (Difco).
These procedures were repeated until the 24th
hour of incubation. A progressive increase in
the vibrios growth was noted in’APTT, while in
APA a discreet growth was observed . together
with an increase in the number of enteric bacteria.

Tables 7 and 8 present the coagglutination
reactions obtained after inoculating V. cho-
lerae in bottles containing 50ml. of APTT
and stool, under static incubation condi-
tions with occasional agitation. The samples
behavior revealed a significant diference due to
the formation of pellicle in the bottles which re-
mained static.

Table 7 — Coagglutination reactions after incubating V. cholerae El tor and classical V. cholerae Ogawa in bottles contai-
ning APTT, with addition of stool(**), with and without agitation

} Samples tested
Incubation :
- time (hours) V. cholerae Ogawa El tor V. cholorae Ogawa classical
()10? 10° 102 10®

P A P A P A P A
12 - - - - - - - -
24 - - - - - - (+) -
28 - - {+) - (+) - + (+)
32 - - + - i - t (1)
36 - - + - + (+} + (+)
48 (+) (+) + + + (+) + (+)

P: superficial pellicle, bottles incubated statically
A: agitated bottles, no visible pellicle

(*) inicial numbers of viable bacteria deposited in the botties

{(**) approximately one gram of stool per 50ml of medium

Table 8 — Coagglutination reactions aftér incubating V. cholerae El tor and classical V. choferae Inaba in bottles contai-
ning APTT, with addition of stool(**), with and without agitation

Samples tested
ﬁl;c;u(t:‘a;:ﬁ; V. cholerae Inaba El tor V. cholerae inaba classical
{x)10? 10 10° 10°
P A P A P A P A
12 - - - - - - - -
24 ~ - - - - - - -
28 - - - - - - (+) -
32 - - (+) - - - + -
36 - - (+) - . - + +)
48 (+) (+) + (+) + (+)

P: superficial pellicle, bottles incubated statically
A: agitated botties, no visible peliicie
O: not performed

(*) inicial numbers of viable bacteria deposited in the bottles

(**) approximately one gram of stoo! per 50m! of medium
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In pratically all the samples, independent of
the initial inoculum the reaction performed with
pellicle gave early results (around 28 to 32 hours
of incubation) while the sharply positive reac-
tions for bottles submitted to agitation, occur-
red only after 48 hours of incubation.

Additional assays, which are not presented
as tables, indicated that employing tubes with
10ml. of APTT and 0.1g. of stool, when inocu-
lated with 102, 102, 10%, and 10° vibrios, present
sharply positive coagglutination reactions at
the end of 24 hours of incubation, whether
from pellicles or from agitated material.

Tables 9 and 10 evaluate results for the per-
formance of the coagglutination reactions’
when c¢linical cases, where the shedding of V.
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cholerae can reach 10° to 10'" vibrios per millili-
ter of diarrheal stool, are simulated.

Tubes with 10ml of APTT and 0.1g of stool
were inoculated with two loopfulls of a saline
suspension of vibrios containing 10° and 10°
viable bacteria per milliliter, and aliquots from each
tube were tested every four hours starting from the
12th hour until 24 hours of incubation under static
conditions or with occasional agitation.

The results obtained were intensely positive
after 20 to 24 hours, not considering the incu-
bation conditions, while the detection of positi-
ve reactions performed with pellicles was possi-
ble after 12 hours of incubation for all samples
except classical V. cholerae Inaba which beca-
me positive after 16 hours. ’

Table 9 — Coagglutination reactions after incubating V. cholerae El tor and classical V. cholerae Ogawa, in tubes with
APTT, with addition of stool(**}, with and without agitation

Samples tested
Incubatio ;
ti:qeu(haoLr:) V. cholerae Ogawa El tor V. cholerae Ogawa classical
(x) 10° 10° 10° 10°
P A P A P A P A
12 (+) - + + {+) - + (+)
16 (+) - * + (+} + +
20 * (+) * * + (+) ¥ +
24 + + + + + + + +

P: superficial pellicle, bottles incubated statically

A: agitated bottles, no visible pellicle

(*) number of viables per ml of the suspension employed
{**) approximately 0.1 gram of stool per 10ml of medium

Table 10 — Coagglutination reactions after incubating V. cholerae Ei tor and classical V. cholerae inaba in tubes with

APTT, with addition of stool{**), with and without agitation

Samples tested
incubation N . ) .
time {hours) V. cholerae inaba E| tor V. cholerae \naba classical
(*) 10® 10° 108 10°
P A P A P A P A
12 {+) - + + - - + {+)
16 {+) - + + ~ B . +
20 * (+) + + (+) - ¥ +
24 + + + + + (+) C o+ +

P: superficial pellicle, bottles incubated statically

A: agitated tubes, no visible pellicle

{*) number of viables per ml of suspension empfoyed
{**) approximately 0.1 gram of stool per mi of medium
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Discussion

Serological agglutination of V. cholerae,
when employed together with a routine for a
presumptive identification of this microorga-
nism, shows a great differential value and prati-
cally establishes the diagnosis of this agent, es-
pecially when associated with typical screening
and oxidase tests {11, 18) or, in many cases di-
rects the choice of colonies to be submitted to
identification (7, 11, 18).

Conversely, the use of highly selective media
is becoming widespread due to the ease in pre-
paration and exceptional selective and differen-
tial activity (7, 11, 18). But a tentative early
diagnosis performed by serological agglutina-
tion of colonies grown on TCBS is usually not
recommended due to the possible occurrence
of false results, apparently a consequence of
the high concentration of bile salts and sucrose
(1, 4, 8).

The use of suspensions of staphylococci sen-
sitized with polyvalent commercial serum for
coagglutination.of V. cholerae colonies grown
in ANA and TCBS media disclosed intensely
positive reactions for the four strains of V.
cholerae tested. False reactions due to blocking
of the reaction or to spontaneous agglutination
of the material were not seen.

The tests performed with the other bacterial
samples obtained from pure cultures or stool
cultures in ANA and/or TCBS, were uniformly
negative, and no false reactions due to alkaliza-
tion or acidification of the colonies or transfer
of medium components to the reaction were
seen.

Additional tests performed with old colonies
{4-5 days) of V. cholerae, showing intense alka-
linization, did not show any difference in rela-
tion to tests performed with recent growths.

Important aspects which interfere with the
intensity of coagglutination reactions are the
concentration of the sensitized Staphylococcus
and the volume of the drop where the reaction
is processed. Regarding the first aspect, whe
1% and 0.5% concentrations are compared the
sharpest reactions occur with the latter concen-
tration. In relation to the last aspect, the volu-
me of the drop was diminished because of the
occurence of small-sized V. cholerae colonies
which furnish small quantities of antigenic ma-
terial. For the same reason, the colony was
emulsified directly in the suspension of staphy-
lococci in order to avoid further dilution of the
material.

J.R.C. Andrade & Y.C.M. Macedo Soares

Other attempts to obtain a rapid diagnosis for
beta-hemolytic streptococci, Salmonella and
Shigella by applying coagglutination techni-
ques directly to colonies grown on the surface
of primary isolation plates, have attained
equally satisfactory results, although different
methodologies are employed (5, 6).

The assymptomatic and carrier cases are
difficult to detect due to the small number of
bacteria shedded by the individual (102 to 10°
per gram of stool) and to the associate microbio-
ta which can cause significant alterations in the
‘material, including loss of viability of the vibrios
{5, 7). The identification of such cases is of ex-
treme importance, the only available procedu-
res being the bacteriological examination of the
stool. Other means proposed for control and
prevention of epidemics such as vaccination or
indiscriminate use of antibiotics have shown to
be of doubtful value (8, 13).

With this problem in view, the coagglutina-
tion technique was employed directly to enrich-
ment media in an attempt to detect the choleric
vibrios quickly and easily, thus permitting a
presumptive diagnosis of the agent.

The enrichment media usually employed in
the bacteriology of cholera include APA and
APTT, media which stand out due to their effi-
ciency and trustworthiness for isolation the
germ. These media were employed testing the
procedures described in the available literature:
aproximately 0.1g of stool was inoculated in
10ml of APA or APTT medium distributed in tu-
bes, or 1-2g of stool were inoculated in bottles
containing 50ml of medium (1, 12). The tests
tried to evaluate, under simulated conditions,
the interference of the enrichement media,"
stool and intestinal bacteria in the development

or intensity of the coagglutination reactions.

For these tests, 1% suspensions of staphylo-
cocci were employed because this suspension
is diluted in equal volumes of medium in order
that a final concentration of 0.5% is obtained.
The volume of the drop (0.1ml) where the reac-
tion is processed makes the use of a circular
agitator necessary in order for the reactions to
reach their maximum intensity.

The reaction’s threshold for positivity corres-
ponds to an elevated number of vibrio per milli-
liter, either for saline suspensions of bacteria or
for the APTT medium with 0.1g of stool added
(Tables 3 and 4). The level compatible with a
positive reaction is reached more rapidly with
APA than with APTT when stool is not added.
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But after adding stool, the APA medium is
shown to be deficient in relation to the APTT
medium which shows good results.

The procedures performed in order to eluci-
date this problem furnish similar data to those
found in literature. Growth of the intestinal flo-
ra after 6 to 8 hours of incubation can overco-
me the vibrio’s proliferation, especially when,
as in the case of carriers, a small quantity of vi-
brio is inoculated together with large quantities
of microorganisms belonging to the normal flo-
ra. The APTT medium, having a greater inhibi-
tory action, reduces the growth of the associate
flora, permitting the vibrio to proliferate satisfac-
torily, although it takes a greater lenght of time
to do so(1).

Regarding the tests performed in situations
similar to those found in carriers, the results ob-
tained for the samples of V. cholerae inoculated
into bottles containing 50ml of APTT and 1g of
stool, incubated with or without agitation, de-
monstrated that sharp positive reactions in the
media which are static are found earlier in ma-
terial from superficial pellicles, whereas media
incubated with agitation show sharply positive
reactions only after 48 hours (Tables 7 and 8).

This pellicle-forming tendency shown by V.
cholerae on the surface of liquid media may be
used to advantage in the classical bacteriology
of cholera in order to perform subculture from
primary enrichment media (12).

The use of tubes containing 10ml of APTT to
inoculate clinical specimens from carriers, per-
mits the vibrios to be detected after 24 hours of
incubation, either from agitated tubes or from
pellicles. In our opinion this is due not only to
the smaller quantity of stool introduced (0.1g)
but also to the smaller total volume of medium
{10ml), thus permitting the vibrio population to
reach more rapidly a number of bacteria per
milliliter sufficient for a positive coagglutina-
tion. It is true that a smaller quantity of stool
can diminish the initial number of vibrios intro-
duced into the system, thus limiting the effi-
ciency of this procedure, especially when dea-
ling with carriers shedding very small quantities
of vibrios.

The results of the tests performed in situa-
tions similar to those found in clinical cases
show that the coagglutination technique is ca-
pable of detecting the vibrio present in material
taken from pellicles which have have been incu-
bated for 12 hours and positive results, from tu-
bes incubated with agitation, are observed after
24 hours of incubation.
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Some limiting aspects for the serological
diagnosis of V. cholerae must be remembered:
(a) strains of V. cholerae which have envelope
antigens do not react with polyvalent serum un-
less the vibrios are heated at 100°C for one
hour; (b) “rough’ strains which do not have
group antigens (somatic), usually associated
with carriers, do not agglutinate with polyva-
lent serum and sometimes show spontanecus
agglutination in saline; (c) some members of
the Vibrio genus, similar to choleric vibrios, in-
cluding their pathogenic potential, do not ag-
glutinate in polyvalent serum even after hea-
ting.

Such restrictions for the absolute value of
the serological diagnosis of V. cholerae could
be equally extended to the coagglutination test.
But in our view, they should not threaten signi-
ficantly the perspectives for applying this tech-
nique, not only because of the limited fre-
quency with which it occurs but also because
of the possibilities of employing some alternati-
ves such as the concurrent use of staphylococ-
ci sensitized with antiserum against “‘rough”
strains(1) or heating suspensions of colonies
grown in TCBS and/or ANA, to perform the
coagglutination reactions.

Concerning the use of coagglutination tor the
serological characterization of colonies grown
in selective media, this procedure would give
greater assurance to the quick bacteriological
routines employed in areas with scant resour-
ces, or reduce the time necessary for identif-
ying the agent when coupled to bacteriological
routines employed in laboratories with greater
facilities.

Coagglutination can make a valuable contri-
bution to the presumptive diagnosis of carrier
and clinical cases because it shows distinct ad-
vantages over other techniques such as dark
field microscopy, vibrio imobilization tests or
immunofluorescence, not requiring complex
equipment, trained personnel or special fit-
tings, its execution being possible in areas lac-
king these facilities. Based on the data obtai-
ned, it seems valid to suggest that for each spe-
cimen submitted for examination, a 10ml tube
and a 50ml bottle containing APTT should be
inoculated with 0.1g and 1.0g of stool respecti-
vely and incubated under static conditions.
Coagglutination should be preferentially sought
for from the pellicle formed on the surface of
the media between the 12th and 28th hour of
incubation.
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Estudo da populacdo bacteriana

de amostras de lodo colhidas

no digestor da Estacdo de Tratamento
de Esgotos de Pinheiros

(SABESP) — Contagem de bactérias
anaerobias e facultativas do

lodo em digestdao anaerdbia

Rosana E. Gregori*
Claudio C. Lombardi*
Eloisa F. Ferreira®
Luiz C. Raphaelli

& Susana Berthold**

Resumo

Procedeu-se & contagem de bactérias anaerébias e facuitativas, em amostras de lodo de
esgoto, colhidas no periodo de 21 de junho de 1977 a 23 de junho de 1978. Os resultados
apresentados levam-nos a crer que, apesar das perturbacdes as quais estd submetido o sis-
tema, do ponto de vista da concentracdo bacteriana o digestor opera em regime proxim
do permanente. :

Summary

Study of bacterial population in sludge samples obtained from the Sewage Treatment Plant
of Pinheiros, (SABESP). Counting of anaerobic and facultative bacteria in anaerobic diges-
ters

Anaerobic and facultative bacteria were counted in sewage sludge samples collected du-
ring the period june 21, 1977 to june 23, 1978.

In spite of the fact that the anaerobic digester is a continuously disturbed system, from the
point of view of bacterial concentration the digester operates at an almost steady — state.
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A presente nota resume os resultados obti-
dos em trabalhos, que constituem parte de uma
programacio, cujo objetivo é estudar a popula-
cdo de bactérias anaerodbias e facultativas exis-
tentes no tratamento microbiano anaerobico de
lodo e esgoto. Nesta fase dos trabalhos foram
medidas as concentracfes de bactérias anaero-

“bias e facultativas, no periodo de 21 de junho

de 1977 a 23 de junho de 1978, em amostras de

lodo em digestédo colhidas na ETE — Pinheiros
(SABESP).

As amostras foram colhidas, da bomba de
homogeneizacdo do digestor n? 2, em frascos
de vidro de 2560ml sob atmosfera de nitrogénio.

A medida da concentracdo de bacterias
anaerodbias foi realizada pelo método descrito,
por Bryant (The A.J. Clin. Nut., 25:1924, 1972).

Na contagem de bactérias facultativas, utili-
zou-se semeadura em placas de Petri (Standard
Methods for the examination of Water and
Wastewater, 142 ed. 1975).

* Divisdo de Pesquisas Microbiolégicas, GTB Superintendéncia de Pesquisas, CETESB, Av. Prof. Frederico Hermann

Jr., 345, 05459 S&o Paulo, SP.

** Centro de Estudos de Fertilizantes, Instituto de Pesquisas Tecnolégicas, S/A, IPT, Cidade Universitéria, 06508 Sdo

Paulo, SP.



122

O meio de cultura utilizado na contagem das
bactérias anerébias foi o descrito por Salinitro
{Appl. Microbiol., 27:678, 1974). Na determina-
¢do de concentracdo de bactérias facultativas,
utilizou-se esse mesmo meio de cultura a me-
nos das solugdes indicadoras e redutoras de oxi-
génio.

A metodologia empregada, no preparo da
amostra de lodo de esgoto, foi a seguinte:
5ml da amostra foram transferidas em condi-
¢Oes anaerdbias, para um tubo de ensaio
{18mm x 150mm) esterilizado e contendo,
aproximadamente, 10g de pérolas de vidro; es-
te tubo, fechado com rolha de borracha, foi
agitado rigorosamente durante 30 min; as dilui-
¢Oes do lodo homogeneizado foram reatizadas
em atmosfera de CO,. O temipo de incubacdo
(30 0,5)°C foi de 10 dias para as bactérias ndo
nhetanogénicas e de 3 dias para bactérias facul-
tativas. A concentracdo de bactérias foi calcu-
lada a partir da contagem de 5 tubos semeados
com a mesma dilui¢do.

Os resultados obtidos estdo representados
na Fig. 1. Analisando-se esses resultados, e le-
vando-se em conta erros inerentes a determina-
cdo de concentracBes bacterianas, verificamos

R.E. Gregori, C.C. Lombardi, E.F, Ferreira, L.C. Raphaelli & S. Berthold

que, apesar das diferentes condicdes ambien-
tais e das perturbacdes as quais estd submetido
o sistema, ndo se verificaram consideraveis va-
riacGes das concentracGes bacterianas durante
o periodo observado, no que diz respeito as
bactérias anaerébias e facultativas.

O valor médio encontrado, para as bactérias
anaerdbias, foi de 2,7 x 10° bactérias/ml (des-
vio padrdo = 1,1 x 108 bactérias m/l), enquan-
1o que no caso das- bactérias facultativas foi de
4,7 x 10° bactérias/ml {(desvio padrio
1,8 x 10° bactérias/mi) Os resultados apresen-
tados levam-nos a concluir gque a grande maio-
ria das bactérias do lodo em digestdo pertence
ao grupo das bactérias anaerdbias estritas, uma
vez que a concentracdo destas é aproximada-
mente 57 vezes maior do que a das bactérias fa-
cultativas.

A Figura 1 mostra ainda, de maneira bastante
clara, que o digestor funciona em regime proxi-
mo do estacionario no que diz respeito as con-
centracOes de bactérias anaerdbias e facultati-
vas, analogamente ao que foi observado com
as bactérias aerébias em trabalho anterior (Rev.
DAE — SABESP, 39 (120):73, 1979).

Figura1 — Contagem de bactérias do lodo em digestdio da ETE Pinheiros da SABESP no periodo de 21 de junho de 1977 a

23 de junho de 1978
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DIGIMETRIC o

- Balancas elstronicas.

-CLAY ADAMS
Contadores de células, Centrffugas
f,InLAB (Produg:ﬁo propria)
Bacti- Swabs, Uro-Dlps Lancetas, '
Capilares; Agulhas, Detergentes

DRUCKER

Centrifugas refrigeradas

OHAUS

Baiangas para laboratérios e indvistrias

GENERAL DIAGNOSTIC
Soros controle
Tromboplastina célcica

CULTURETTES
Transporte de amostras
bacteriolégicas

B & L (Bausch & Lomb)
Microscopia

OXFORD

Imunodifusgo, Pipetadores,
Diluidores, Kits, Calculo Urinario,
Bicarbonato, Micropipetas.

ASSISTENCIA TECNICA

Conserto e manutencgo de aparelhos para

laboratérios. Pegas originais.

"S&o Paulo:
Rua Luiz Goes, 853 — V. Mariana — CEP 04043
Fone: 577-3311

oros, disco de senslbllldade,

Porto Alegre:
Rua Dr. Flores, 262 — Conjunto 64
Fone: 24-2147

Rio de Janeiro:
Rua da Lapa, 180 — Sala 1106
Fone: 242-8369

WELLCOME

Antigenos e antisoros

" PFIZER

Anti ,ex~Hepatms em 4 minutos
GAS PAK

Jarras e componentes

FLOW LABORATORIES

Meios p/ cultura de tecidos, Antigeno
Rubella, Equipamenic p/ microtitulagdo
SWIFT

Microscopios estéreo,

Binocular, Koehler,
de imunofluorescéncia.

LIVROS TECNICOS

Nowdades em microbiologia,

.:nn Blatsnfnenna

THERMOLYNE
Agitadores, Muflas, Banhos a seco.

DOLES

Kits bioquimicos
CLINILAB
Centrifugas.

LKB

Gamma e Beta Counters
GILFORD

Espectrofotometria de Preciséio.

PHARMACIA FINE CHEMICAL
Produtos para Cromatografia e Separages
Bioquimicas

GELMAN

Eletroforese, Membranas fiitrantes

LB (Produg8o nacional)

Meios de cultura em placa, tubos e frascos,
corantes, reagentes, soluges, padrdes.




