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EDITORTAL

A EDUCACAO PARA A PESQUISA

ITaLo Suvassuna (1

Primeiro vem o exercicio instintivo e puro da curiosidade ¢ de uma imensa
vontade de entender. Comega com o olhar da crianga que cada dia se abre para
o mundo com a necessidade de definir e relacionar. H& uma preferéncia pelo
j6go, pelo brinquedo ou pela busca de associagGes enlre estruturas e idéias, com
o encontro da harmonia em face a resultados antes ndo entrevistos mas agora
reproduzidos e entendidos. Nasce espontinea a descoherta ¢ de sua interpreta-
¢io surge o conhecimento cientifico.

Filosofos ou administradores, criticos ou governantes, planejadores ou edu-
cadores, nenhum teve &xito em negar o fato de que a vocaciio e a criacfio cien-
tifica constituem caracteristicas arraigadamente individuais, desvinculados do
éxito da aceitagiio ou do sucesso profissional, um fendmeno de mentes isoladas
gque se pode expressar até mesmo como um desafio, e que pode ser somado no
plano da aceitaciio social, mas que jamais se despersonaliza. Como atividade
criadora essencial e personalista, o cientista em sen melhor conceito e sua ati-
vidade cientifica, sé6 encontra paralelo com o artista e a atividade artistica. De
fato, muito do que se tem defendido ou definido em um ou outros desses cam-
pos, aplicar-se-ia indiscriminadamente a ambas as atividades. Muitos poderfo
aprender a metrificar ou fazer versos, mas poucos produzirdo poesia; muitos
estudarfio ciéncias, mas poucos contribuirdo para o conhecimento cientifico.

“Deve ser lembrado que, em ultima instdncia, a pesquisa é um empreen-
dimento essencialmente individual, sujeitando-se a t6das as flutuacbes, hesita-
¢Oess e até mesmo ansiedades do conhecimento, ¢ que deve cvitar a extrema re.
gulamentagfio ou rigidez, se néo desejados resultados felizes ou produtives”. Por
outro lado, “a ciéncia, compreendida propriamente como uma forma de cultura,
corresponde na realidade a um meio de eventualmente ofertar a téda a comu-
nidade, um propésito de percepgio do proprio contexto humano; fornece uma
visio global do universo, inspirada na prépria natureza intelectual do homem;
eventualmente assegura as bases para um entendimento reciproco e, em qual-
quer caso, constitui um terreno adequado para erguer a educagdo”.

Embora, essencialmente livre seja a mente criadora, o ato de criacio e,
consequentemente a atividades de pesquisa que a éle conduz, subordina-se a
uma rigida disciplina, a qual, independentemente do processo de aprendizagem,
¢ fundamentalmente uma auto-disciplina e uma abertura da prépria conscién-
cia. Observa-se que no campo das artes, a palavra pesquisa é utilizada para des-
crever o periodo de ensaio e elaboragfo, enquanto ndo se define o produto ar-
tistico. Este sentido de auto-disciplina e a subordinacio & técnica de alcanga-
lo é que, de fato, para cada um, vem a delinir o &xito eventual, seja quanto ao
que se considere o Belo ou quanto ao que se chame a Verdade. Se o éxito é
assim encarado, nfdo ha lideres ou liderados, nfo ha verdades maiores ou me-

(1) Professor Adjunto de Microbiologia e Imunologia do Instituto de Microbiologia da
U. F. R. J. e Professor Catedratico de Microbiologia e Imunologia da Faculdade de
Ciéncias Médicas da U.E.G., Rio de Janeiro, Brasil



nores, ndo ha técnicas mais perfeitas, porque ndo pode haver técnicas imper-
feitas, ndo ha ciéncia maior, porque néo poderia haver ciéncias menores que
prescindissem  dos mesmos principios, e, finalmente, nfo ha a Ciéncia pura e
isolada, em detrimento de ciéncias aplicadas, porque qualquer ciéncia pressupde
atingir a mesma Verdade, no conceito de seu valor humano.

Como a informagho ¢ a tarefa inicial para treinar e disciplinar a mente,
um desenvolvimento desarménico com o exagéro dessa etapa, tende a produzir
o erudito, de quem j& se disse; homens capazes de repelir o que ja se sabe,
todavia incapazes de criar. No campo cientifico, &stes promovem ou criticam
resultados, mas ignoram por completo, ou plor ainda, estimulam de modo ne-
gativo a l5gica ou a logistica de sua aquisicfio.

Outros, encantam-se com a técnica e a execugdo e tornam-se mecandlatras
ou ritualistas, reproduzindo esterilmente os mesmos processos ou métodos que
outros produziram ou descreveram. Se, na infancia fomos buscar as raizes pu-
ras do sentido de descoberta, sdo éstes os que se apoiam em uma forma este-
riotipada da mesma sublimagio do sentido ladico infantil, em que embriona-
riamente repousa a atividade criadora.

Em relagio a tais enganos, enquanto os primeiros rtepetem e repetem, o0s
segundos confirmam e confirmam. Ambos desorientam ou deseducam para a
atividade criadora.  Equivocas ou equivocadas, essas figuras nada tém de en-
gragadas ou jocosas. S#o sobretudo perniciosas ou enganadoras em paises como
0 nosso, que ndo s6 almejam, mas necessitam, como fruto mesmo da estratégia
de seu desenvolvimento, sobreviver ou aparecer entre as nagdes poderosas, atra-
vés de um rapido, robusto e realistico processo de desenvolvimento cientifico.

E facil deduzir que os cientistas ndo sfo criados, mas selecionados, e que
a sua educagio repousa na atitude de estimular a procura em tdrno de seu pré-
prio mundo, no exercicio livie de sua curiosidade em relacio a problemas para
0s quais a sua mente auto-disciplinada, no limite de seu nivel de preparo, bus-
card as solugdes.

No confronto dos problemas oferecidos pela realidade brasileira, é possivel
que as artes nos indiquem um caminho que deva ser considerado para o nosso
desenvolvimento cientifico. No mundo de hoje, ji tacitamente conceituado como
um povo de artistas, da prosa & cangflo, da pintura & arquitetura e do carnaval
ao futebol, tédas essas atividades que nos personalizam como nacgfo, sé quando
alicercadas ou inspiradas pela prépria realidade brasileira lograrfo a mensagem
humana e inlernacional que pretendiam. Que a nossa ciéncia cultive essa ati-
tude, responda ao que em iérno de nos desafia a nossa capacidade, evite a
moda ocasional ditada pelos interfsses de outros povos, e realize assim uma con-
tribui¢iio brasileira, que possa ser somada e nido confundida, destacada e ndo
ignorada, no edificio uno da Ciéncia que é comum a todos os povos.

Recebido para publicacdo ¢m 18/10/1971.
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STUDIES ON ENTERIC BACTERIAS

IN THE LOWER AMAZON REGION:

. SALMONELLA TYPES ISOLATED FROM WILD REPTILES IN PARA

STATE,

BRAZIL

Z. C. Lins ()

SUMMARY

A study was made of the occurence of Salmonella types in wild lizards and

snakes trapped on a newly opened plateau of the

North Brazil.
S. javiana was

Carajas Mountains, Pard State,

recovered from the intestine of 1 of 2 specimens of the

iguanid lizard Uranoscodon superciliosa and from 1 of 5 snakes (Leimadophis

almadensis, Colubridae}.

S. oraniemburg, S. soestberg and a new type Sub-Genus IV-43:259: —, were

obtained as single isolations from 3

separate specimens out of 16 iguanid lizards,

Tropidurus torquatus. S. marina was isolated from 2 further specimens of T.

torquatus.
A double infection by
weiid lizards, Ameiva «. ameiva.

S. oraniemburg and S. madelia was found in 1 of 2

The view is expressed that veptiles might represent primitive natural hosts
of many well known Salmonella types, which live as commensals or symbionts in

these cold-blooded hosts.
man or other unacustomed hosts.

INTRODUCTION

In a previous paper in this series? the
author discussed the occurrence of Salmo-
nelle in wild animals. Tt was sivessed that
few rvecorded isolations can be considered
to be from truly wild animals. In contrast,
the isolation of numerous strains of Salmo-
nella from rodents, marsupials and lizards
from uninhabited forest in the Lower Ama-
zon Region of Brazil was reported. It was
concluded that this did indeed offer evidence
of an extensive reservoir of infection in
genuinely wild animals, and that these must
be regarded as potential sources of infection
for man or his livestock when such
uninhabited areas are explored and colonized.

The present paper discusses the isolation
of further Salmonella types from lizards and
snakes in a distinctly different ecological
area within the same lower Amazon Region,
providing additional information on the most
-common serotypes present in the Region.

(1) Secdo de Bacteriologia, Instituto Evandro

These bacterias may cause disease when transfered to

MATERIALS AND METHODS

It is a popular misconception that the

 Lower Amazon Valley is occupied enlirely

by dense, low-lying, tropical rain forest. This
is not In extensive areas there are
“mountain” ranges which rise to some 700
or more metres above the forest canopy.
For much time shrouded in mist, these pla-
teaus have steep, densely forested slopes
(Figure 1) which make their summits acces-
sible only with great difficulty on foot. Only
recently has this prolonged isolation from
civilized man been broken, by the use of
the helicopter, Following the discovery of
rich iron deposits in the mountain range
“Serra dos Carajas” in August, 1967, for
example, a small camp of mineralogists was
established on a plateau on the Northern
wing of the mountains (lat. 5.° 5& — 06.°
33" S. and long. 49.° 35 — 50.° 34’ W.),

between the two major Southern tributaries

0.

Chagas, Belém, Pard, Brasil
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Fig. 1 — View of densely forested slopes in the mountain range, Serra
dos Carajas, looking from the plateau study area

of the Amazon, the Xingti and the Tocan-
tins rivers. The area is approximately 150
kilometres (92 miles) from the town of Ma-
raba in Para State and 550 km (343 miles)
from the capital, Belém. Shortly afterwards,
members of this Institute were flown into
the camp area to assess and advise on health
problems there: the opportunity was taken
to collect lizards and snakes for the following
study.

The upper part of the plateau presented
a rather bleak, rocky terrain (Figure 2).

The =oil is for most part very thin, and

constantly leached by rain and baked by
the sun. Large areas are pure rock, very
rich in ivon and permitting a minimum of
shrubby, xerophytic vegetation. There are
isolated patches of stunted trees which ma-
nage to survive in pockets of poor soil. The
extremely uneven nature of the plateau re-
sults in the accumulation of hodies of water
of variable size, ranging from small lakes
to swampy, grassy areas with a few shrubby
trees.  While poor in mammalian fauna, the
tops of these plateaus support a variety of
veptiles and  birds. Regarding previous
human habitation, the sole finding of the

Fig. 2 — Aspect at top of plateau, showing contrasting scanty vegeta-
tion and rocky terrain of study area where infected lizards were trapped



SALMONELLA TYPES IN

visiting prospectors was an antique arrange-
ment of stones in a dried lake bed. This
was presumed to have been made by Indians
but, if responsible, they left no sign of
dwelling places or other activities and must
have passed on a greal many years pre-
viously.

Lizards were caught using a running
noose of fine nylon fishing line attached to
a thin stick. Tropidurus torquatus, the most
abundant lizard in the area, is particularly
easy to trap in this way as it likes lo bask
in the sun on exposed rocks. The different
reptiles were maintained in clean polythene
bags and examined as soon as possible on
return to the laboratory in Belém.

The spleen and a portion of liver were
removed from each animal and triturated
together with sterile white sand in a sterile
pestil and morter.  Portions of small and
large intestine were then placed in separate
petri-dishes and slit open to obtain the con-
tents. Fxtreme care was taken to use diffe-
vent sterile instruments for each source of
material.

The triturated viscera and intestina con-
tents of small and large intestine were plated
out separately on SS agar, EMB agar and
bismuth sulphite agar (Difco), and enriched
in Kauffman’s combined enrichment me-
dium® 3. After incubation at 37.°C for 24
hours, subcultures {rom the enrichment me-
dium were made onto bismuth sulphite agar.
Subsequent procedure has already been
described ¢, Serotypes were kindly determi-
ned by Dr. Joan Taylor, Salmonella Reference
Laboratory, Colindale, London.

RESULTS

Nine strains of Salmonella, comprising 6
different serotypes, were isolated from the
29 reptiles examined, as follows.

In snakes:
Family Colubridae: S. javiana from one
of 5 Leimadophis almadensis examined.

In lizards:

Family Iguanidae: S. javiana from one
of 2 Uranoscodon superciliosa; S. ora-
niemburg, S. soestberg and a mnew type
of Salmonella subgenus IV (4312 591 —)
were recovered as sincle isolations from
3 separate specimens out of 16 Tropi-
durus torquatus examined. S. maring
was recovered from 2 specimens of T.
torquatus.
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Family Teiidae: A double infection by
S. oraniemburg and S. madelic was
found in one of 2 Ameiva ameiva
ameiva examined.

From the large intestine only, isolations
resulted on 5 occasions (two strains of S.
oraniemburg, one S. soestberg, one S. javiana
and one of S. marina); from the small in-
lestine only on one occasion (S. madelia);
and from both large and small intestine of
the same animal on 3 occasions (S. maring,
S. javiana and the new type of Salmonella

subgenus 1V-43:259: —).

No isolations were made from spleen and
liver.

DISCUSSION

Within the genus Salmonella, S. typhi is
generally regarded as being completely host
specific to man, in nature. Other species,
while found much more frequently in certain
animal hosts, can become adapted to others,
including man. This is of epidemiological
importance, for the presence of a particular
type of Salmonelle in an unusual host may
usualy be taken to indicate close contact of
that animal with the normal host, or with
an environment contaminated by it.

The remarkable frequency of Salmonella
in reptiles has been emphasised in many
studies, but the significance of these infec-
tions is still far from clear and different
workers’ findings are often confliting. Thus,
in Tanganyika, MACKEY ¢ obtained a high
infection-rate in droppings of house-lizards
Hemidactylus mabuye and Mabuia striate
(both Geckonidae) and concluded that sal-
monellae were a part of the normal gut
flora of such lizards. CorLarp & MoNTE-
FIORE ', however, failed to isolate Salmonella
from the gut contents of 100 specimens of
a closely related house-gecko, H. brookii, in
Ibadan, Nigeria, but obtained isolations from
18 out of 160 Agama agama (Agamidae).
These authors felt that Selmonelle infections
were not part of the normal gut flora of
lizards but were simply related to their
environment and contaminated food. They
account for the high rate of infection in
agamids, compared with no infections in
the house-geckoes, by the fact that the
former lizards have a much more omnivorous
diet, including waste scraps of food, whereas
the geckoes are almost entirely insectivorous.

It is true that the ohservations of
Mackey ¢, and CorLarp & MONTEFIORE %,
are in both instances complicated by the
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close association of the lizards with humans
and domestic animals, and that in these
cases their infections may have heen purely
accidental, following the ingestion of conta-
minated food. I am unable to agree that this
always follows, however, for in a previous
paper® a high incidence of Salmonella
infection was found in teiid lizards (Ameiva
ameiva ameive) living in completely uninha-
bited regions in Brazil.

In the present study the possibility cannot
be entirely excluded that some of the reptiles
might have derived their Salmonella infec-
tions from human excrement. I think,
however, that this is most unlikely, in view
of the good conditions of hygiene existing
in the encampment and the small number
of personnel working there. Latrines were
deeply dug and well covered against [lies,
while the ferruginous nature of the soil
allowed little, if any, seepage. Finally, two
of the infected lizards (Ameiva a. ameiva
and Uranoscodon superciliosa) weve taken
some miles from the encampment, in an area
unlikely to have been frequented by any of
the camp personnel; and the rest were captu-
red at a distnace of up to half a mile along
the track leading out from the camp. The
single infected snake was caught at the edge
of a small rivulet, some 1/2 mile up-stream
from the camp. and was unlikely to have
become contaminated from that source.

From this and previous studies 1 believe
thal a wide range of reptilians harhour sal-
monellae as a natural part of their gut flora,
and that some of these organisms are com.
monly associated with pathological conditions
in man and domestic animals. In their
altempts to explain the lack of infection n
the gecko as compared with the agamids,
CorLarp & MONTEFIORE * suggested that
“there may be some aspect of bowel envi-
ronment in the gecko, which renders it unfa-
vorable for Salmonella organisms”. In this
respect it might be mentioned here that an
examination of 11 house geckos (Hemida-
ctylus mobuya) and one forest gecko (Go-
notodes humeralis) in my laboratory have
similarly yielded no positive cultures.

Taylor 7 stressed that species of Salmonella
most commonly isolated from reptiles have
been those of the subgenera II and III
(simplified Kauffmann-White scheme). In
previous studies *® and in the present work,
however, I have been able to isolate only types
of subgenera I and IV from 148 lizards and
9 snakes studied. To my knowledge Salmo-
nella of subgenus II appear not yet to have
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been described in Brazil and seem to he
predominantly found in Africa.

In sharp contrast with the predominance
of subgenus I and IV from lizards and snakes
examined here, a great many strains which
appear to be biochemically related to subge-
nus UL (S. arizonae) have recently been iso-
lated from specimens of the tortoise Kinos-
ternon scorpioides from Marajo Island, Nor-
thern Brazil.  Serological identification of
these strains is in progress and will form
the subject of a further communication.

It is most interesting that the Salmonella
types isolated from lizards in the higher,
mountainous region of the Carajas in this
study are completely different from those I
encountered in the lizards from the lower,
tropical rain forest®, This might be consi-
dered due simply to different host preferen-
ces (the predominant lizards in the two areas
were Iropidurus torquatus and Ameiva
ameive ametve respectively). It might, ho-
wever, be a reflection of variation among
reptiles, in general, that live in widely
different ecological habitats.

Finally, it was notable that on no occasion
was any sickness or any gross intestinal pa-
thology found in the infected reptiles in this
and the previous work. Some of the strains
isolated, however, are known to give rise to
diarrhoea or other pathological symptoms in
man and other warm-blooded animals. In
view of this it is tempting to postulate that
reptiles might represent primitive natural
hosts of such bacterias, In these cold-blooded
hosts they are probably mere commensal or
symbiotic inhabitants of the intestinal tract.

RESUMDO

fistudos sébre bactérias entéricas na baixa

regido amazénica. II — Tipos de Salmonella

isolados de répteis selvagens do Estado do
Pard, Brasil

InvestigagGes foram feitas quanto aos ti-
pos de Selmonelle ocorrentes em lagartos e
cobras capturados nos plateaus recentemente
explorados da Serra dos Carajas, Istado do
Para, Norte do Brasil.

Salmonelle javiana foi registrada em um
de dois espécimens de iguanideos — Ura-
noscodon superciliosa e em uma entre cinco
cobras (Leimadophis almadensts, Colubri-

dae).

S. oraniemburg, S. soestberg ¢ um mnovo
tipo de Salmonella sub-género IV com f61-
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mula antigénica 43:z9: —. foram isoladas
de 16 exemplares de Tropidurus torquatus,
e S. marina de mais dois outros espécimens
do iguanideo em questao.

Infecciio dupla por S. oraniemburg e S.
madelic fol encontrada em um entre dois
teideos do género Ameiva @, ameiva.

A presenca de salmonela em répteis é dis-
cutida, sugerindo-se serem @sses animais
hospedeiros primitivos naturais de muitos
dos tipos de Salmonella comumente conhe-
cidos, que viveriam em comensalismo ou
simbiose nos animais de sangue frio, poden-
do vir a causar doenga quando transmitidos
a0 homem ou outro hospedeiro casual.
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SOBRE UM NGVO
ANTIMICROBIANGS EM

TESTE “IN VIVO”
CAMUNDONGOS. —

DA ACA0O PROTETORA DE
TENTATIVA PRELIMINAR

DE AVALIACAO COMPARATIVA ENTRE CLORANFENICCL, AMPICILINA

E HETACILINA

Evans de Azevedo e Siuva (Y, Francisco José Godim CouTingo (%), Ivanilde
Maciel de Morais () & Eldenize Amorim MAcigL ()

RESUMO

Sao apresenlados vs resullados de wma comparagfo de atividade protetora de
(rés antimicrobianos, quais sejam: cloranfenicol (bacteriostatico), ampicilina e
hetacilina (bactericidas) em um modélo experimental proposto para complemen-
tar a melodologia classica de avaliagiio “in-vivo” de antimicrobianos frente a in-
feccdes experimentais. O modélo experimental proposto é o da mortalidade toxica
e por infecgBes secundéarias, consequentes a uma dose Gnica do citostitico = imu-
nossupressor ciclofosfamida, capaz de matar 80 a 1009, dos camundongos no prazo
de 30 dias, sem qualquer inlec¢do padronizada concomitante por germes prévia-
mente determinados.

Ficou demonstrado, inclusive por andlise estatistica, que os trés antimicro-
bianos usados protegeram os animais tratados de modo altamente significalivo;
constatou-se, por outro lado, que os animais que receberam ampicilina e hetacilina
perderam durante os 45 dias iniciais mais péso corporal que os tratados com o
cloranfenicol.

INTRODUCAO

Desde 1935 com, Domagk e o “Pronto-
sil” * 5 e subsequentemente a aplicagdo pra-
tica da penicilina, tem-se processado um in-
tenso e ininterrupto acréscimo de antimicro-
bianos no arsenal terapéutico das doengas
infecciosas, sem um correspondente aumen-
to na flexibilidade das técnicas de avalia-
cio experimental “in-vivo” dessas substdn-
cias.

No presente trabatho, procuramos apre-
sentar uma metodologia que faculte a obten-
cio de novos dados relacionados com a pro-
tecdo antimicrobiana “in-vive”, frente a um
modélo biolégico-experimental em que:

a) a entidade ou entidades microbianas
que venham a causar a morte dos

c)

d)

animais ndo sejam conhecidas a prio-
ri, nem obrigatoriamente idénticas nos
diferentes animais componentes das
amostragens dos grupos reagdo e tes-
temunha;

o agente ou agentes microbianos le-
tais ndo sejam administrados artifi-
cialmente em doses centenas ou mi-
lhares de vézes letais;

seja possivel uma depressdo dos sis-
temas imunitarios;

haja anorexia e perda de péso cor-
poral concomitantemente;

se possa ter simultdneamente a ava-
liacdo de toxidez cronica frente a con-
digBes toxicas e padronizadas;
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f) se facam testes de avaliacio compa-
rativa de diferentes antimicrobianos
em condigbes experimentais adversas
e que simulam, até certo grau, as de
paciente humanos com infecgbes gra-
ves em pleno curso, estado geral pre-
judicado, sistemas defensivos depri-
midos, intoxicados e portadores de
outros parfmetros nflo simulados nos
modélos experimentais convencionais
ja existentes.

O presente trabalho nio trata de apresen-
tar um mélodo que venha substituir os ja
tradicionais e sim uma metodologia adicio-
nal que =m tentativa preliminar procura ava-
liar comparativamente e em nivel de dosa-
gem finico, as eficdcias protetoras antimi-
crobianas de um agente bacteriostatico am-
plo {Cloranfenicol) ¢ duas penicilinas semi-
sintéticas bactericidas (ampicilina e hetacili-
na) sdbre a letalidade em camundongos, ori-
ginada da agho toxica e depressora da ci-
clofosfamida (agente carcinostatico e imu-
NOSSUPTessor) .

MATERIAL E METODOS

Foram utilizados camundongos albinos ma-
chos pertencentes a nossa colénia, mantidos
através de procedimentos apropriados em al-
to heterozigotismo e com pésos individuais
entre 25 e 30 gramas. Os animais em gru-
pos de 20 cada e no total de 100 camun-
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dongos foram distribuidos ao acaso pelos di-
ferentes grupos, em gajolas individuais e ob-
servados 25 dias antes do inicio do experi-
mento, em sala climatizada a 25°C, receben-
do 4gua e racdo prensada padronizada “ad
libitum”, sendo pesados diariamente.

Como agente leucopénico e imunossupres-
sor, visando & obtengfio de mortalidade sig-
nificativa (90 a 100% no grupo testemu-
nha) e toxidez simultinea ou retardada, foi
utilizada a preparacgio comercial de ciclofos-
famida  (N,N-bis(beta-cloretil)-diamida do
éster N’, O-propilen-ortosfosforico), de ampla
utilizagfio clinica na quimioterapia das neo-
plasiag *+ % 8 %02t Foi empregado por via
intraperitoneal e na dose tinica de 300 mg/
kg de péso corporal (DL50 de acordo com
LANE7), na concentracdo de 30 mg/ml em
soro fisioldgico e dose volumétrica indivi-
dual de 10 ml/kg de péso corporal em 80
camundongos, posteriormente divididos nos
grupos B, C, D e E. Os 20 animais restan-
tes que ndo receberam ciclofosfamida (gru-
po A), permaneceram como -contrdle, para
averiguacdo de uma possivel influéncia do
manuseio e traumatismos bididrios durante
43 dias através de inje¢Bes subcutineas de
sbro fisiologico em dosagem volumétrica
idéntica. Os camundongos do grupo B (tes-
temunha) também receberam 48 h apds a
injecdo intraperitoneal de ciclofosfamida,
injecdes subcutéineas bi-diarias de séro fisio-
légico na mesma dose volumétrica referida,
durante 43 dias consecutivos. (Tabela I).

TABE LA I

Percentuais de mortalidade a

sucessivos e progressivos
tura final aos 90 dias,

intervalos de 5 dias, até 45 dias e lei-

(Detalhes no texto)

Ne d Mortalidade a sucessivos ¢ progressivos intervalos de 5 dias
b e até 45 e 90 dias
Grupos camun-
dongos
5 10 ‘ 15 ’ 20 ’ 25 ( 30 35 | 40 | 45 90
A
(Controle) 20 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%
B
(Testemunha) 20 09, 20% 50% 5% S0% 90% |100% |100% |100% |100%
C
(Reacdo- 20 5% 30% 50% 55 % 55 % 55 % 60% 60% 60 % 70%
cloranfenicol)
D
(Reacéo- 20 5% 20% 20% 35% 45 % 50 % 50% 55 % 55 % 80 %
ampicilina)
E
(Reacéo- 20 15% 35% 40 % 45 % 45 % 45% 45 % 50% 50 % T70%
hetacilina)
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Como antimicrobianos foram testados com-
parativamente preparagbes comerciais de:
cloranfenicol (D (—)-treo-2-dicloro-acetami-
da-1-p-nitrofenil-1, 3, propanodiol) sob a
forma de sal sédico do éster succinico no
grupo C#; ampicilina (acido 6(D(—)-alfa-
aminofenilacetamido) penicilanico) sob a for-
ma de sal sédico no grupo D® e hetacilina
(acido 6(2, 2 dimetil-5-0x0-4-fenil-1-imida-
zolidinil) penicilanico) 2, sob a forma de sal
potassico no grupo E. Os antimicrobianos
foram administrados em doses de 500 mg/
kg de péso corporal, bi-didriamente e a in-
tervalos alternados de 10 ¢ 14 horas duran-
te 43 dias, por via subcutdnea e em doses
volumétricas de 10 ml/kg de péso corporal,
iniciadas 48 horas ap6s a injecio da dose
unica inicial de ciclofosfamida.

Todos os animais tiveram suas mortes ¢
variagbes diarias de péso corporal anotadas
e posteriormente tabuladas de 5 em 5 dias
durante 45 dias, estendendo-se as observa-
¢bes por um periodo global de 90 dias. Os
percentuais de morte dos grupos a cada 5
dias e durante 45 dias, a partir do dia ini-

AZEVEDO E SILVA, E. & COL, |

cial, encontram-se na Tabela [. Na Tabela 11
estdo expressas as observagGes concernentes a
validade da utilizacdo dos trés antimicrobianos,
consubstanciadas através de testes estatisti-
cos de “qui-quadrado” e seus niveis de sig-
nificancia (valor P), bem como a compa-
racio da eficacia dos trés antimicrobianos
e dados concernentes ao periodo minimo de
tempo necessirio a constatagdo da metodo-
logia aqui apresentada,

Foi procedida igualmente uma anélise per-
centual e determinada a possibilidade alea-
toria (valor P) através do teste analitico-
estatistico t de STUDENT, das modificacGes
médias de péso dos sobreviventes de cada
grupo ao fim de 45 dias com relacfo as
médias de péso que apresentavam no dia
inicial, somente utilizando-se para os célcu-
los os pésos dos animais sobreviventes. Tes-
tes t de STUDENT semelhantes, visando & de-
terminacdo da significAncia estatistica entre
as perdas de péso apresentadas pelos grupos
C, D e E também foram realizados e encon-
tram-se juntamente com os anteriormente

referidos na Tabela 1il.

TABELA IIX

Teste estatistico t de STUDENT da diferenca da média de péso corporal dos camundongos sobre-

viventes dos diferentes grupos que receberam

antimicrobianos diversos entre

D 3.2 e 45.0 dias,

bem como das médias das diferencas de péso corporal de cada grupo apés 45 dias, compara-
das entre si, somente considerando-se para efeito dos célculos, 0s camundongos sobreviventes, ao
45.0 dia,
Grupos (+) E|Média de péso|Média de péso|Perda de péso Dif. absoluta -
confrontos em gramas | em gramas corporal t de STUDENT em gramas t de iT_:J_PLNT
entre grupos| ao 1.° dia a0 45.° dia em % ) nos 45 dias ( )
o 1,69 (NS)
C 25,03 22,94 8,3 P < 020 -
D 26,90 21,53 20,0 4,57 (AS) —_— -
P < 0,001
E 27,99 22,27 2055 408 a8 — —
P < 0,001
3,04 (MS)
c/D - — — S— 3,26 P < 0,01
o 2,81 (8)
C/E - Ra— Ia— — 3,63 P < 0,02
(+) ver letras designativas de cada grupo e dos confrontos entre os mesmos na Tabela I e
no texto
(++) teste t de STUDENT dentro dos mesmos grupos, utilizando-se apenas os sobreviventes ao
45.0 dia
(+++) teste t de STUDENT entre os diferentes grupos, utilizando-se apenas os sobreviventes ao
45,0 dia
NS — “ndo significativo”; § — “significativo”; MS — “muito significativo”; AS — “altamente

significativo”
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RESULTADOS

Do exame da Tabela I ressaltam os se-
guintes fatos:

a) a mortalidade do grupo B (testemu-
nha) que ndo recebeu medicacgio an-
timicrobiana profilatica alcancou o va-
lor de 100% ja aos 35 dias, sendo
precedida de percentuais de mortali-
dade de 20%, 50%, 75% e 90%
aos 10, 20 e 25 dias, respectivamen-
te. Tais resultados se apresentam
muito significativos com relacdo ao
grupo A (contrdle) desde os 25 e
30 dias.

b) as mortalidades aos 45 dias dos gru-
pos C, D e E foram respectivamente
60%, 55% e 50%, tendo sofrido
poucas alteracdes a partir do 30.° dia,
quando alcangavam valéres de res-
pectivamente  55%, 0% e 45%.
Tais resultados comparados com a
mortalidade do grupo B (testemunha)
forneceram para os confrontos esta-
tisticos B/C, B/D e B/E os valores
de “qui-quadrado” respectivos de
10,00; 11,79 e 13,20 (ver Tabela 1)
que indicam grande significancia e
probabilidade que os resultados al-
cangados ndo hajam sido fruto de
casualidade ¢ sim devidos & agdo pro-
tetora de cada um dos trés antimi-
crobianos testados no presente mode-
lo experimental. Estendendo-se a ob-
servacdo por um periodo de 45 dias
sem cobertura antimicrobiana, obser-
va-se pela Tabela I, que com relagéo
3 mortalidade de 1009 apresentada
pelo grupo B desde o 35.° dia e ain-
da na fase de cobertura antimicro-
biana, as mortalidades dos grupos C,
D e E alcancaram valéres maximos
respectivos de 709%, 60% e 70%.
Tajs acréscimos nas taxas de morta-
lidade ndo se mostraram significati-
vos quando analisados pelo teste de
“qui-quadrado” com relagdo as mor-
talidades désses mesmos grupos nos
primeiros 45 dias, de acdrdo com a

Tabela II.

DISCUSSAO

A analise estatistica dos resultados apre-
sentados pelos trés grupos que receberam
antimicrobianos niio revelou a éste nivel de
dosagem (500 mg/kg de péso corporal),
qualquer superioridade de qualquer dos trés
antimicrobianos (ver Tabela II). Tal fato
é aparentemente surpreendente posto  que

pelo menos os derivados semi-sintéticos da
penicilina (ampicilina e hetacilina) devide
a suas acdes bactericidas deveriam se mos-
trar superiores ao cloranfenicol que é mera-
mente bacteriostatico.

Os fatos expostos na Tabelas I e II e
posteriormente  discutidos parecem indicar
de maneira concludente que nas doses uti-
lizadas, cloranfenicol, ampicilina e hetacili-
na protegeram de maneira estatisticamente
significativa, camundongos com seus siste-
mas defensivos deprimidos e intoxicagio e
subnutrigio concomitantes, néste modélo bio-
légico-experimental proposto para ser utili-
zado também como teste comparativo entre
antimicrobianos, em condigdes multiplamen-
te adversas. Por outro lado, os dados obti-
dos ‘permitem supor que o presente ieste
de avaliagio “in-vivo” deve durar um mi-
nimo de 30 dias.

Cumpre ressaltar que a metodologia pro-
posta no presente trabalho parece ser sufi-
cientemlente adequada para uma extrapola-
¢do visando ao paciente humano, desde que
apresenta malor niémero de pardmetros si-
milares com o mesmo além de se prestar
simultineamente a uma avaliagio de toxi-
dez créonica e eficacia profilatica em condi-
¢bes desfavoraveis. Faculta também uma
metodologia  suplementar ~para avaliagdo
comparativa de antimicrobianos a diferentes
niveis de dosagem em pacientes tratados com
agentes carcinostaticos, imunossupressores €
radiages ionizantes, possibilitando a admi-
nistrago de maiores doses désses agentes ou
a manutencio das doses usuais com conse-
quente diminuicdo dos riscos infecciosos se-
cundarios para os pacientes,

Um achado adicional interessante foi o
de que os camundongos tratados com cloran-
fenicol apresentaram menor perda de péso
corporal do que os animais tratados com as
duas penicilinas semi-sintéticas de largo es-
pectro (ampicilina e hetacilina), conforme
encontra-se demonstrado na Tabela 111, atra-
vés do teste t de STUDENT e determinagio
do valor P (probabilidade de que o resul-
tado haja sido aleatério).

SUMMARY

On a new “in-vivo” evaluation test of the pro-
tecting action of antimicrobial agenls in
mice; — A preliminary attempt towards the
comparative evaluation of chloramphenicol,
ampicillin and hetacillin

The first results of a comparison of the
protecting activity of three antimicrobial
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agents are presented — chloramphenicol
(bacteriostatic), ampicillin and hetacillin
(bactericide), with a nonclassical “in-vivo”
evaluation methodology of antimicrobial
agents facing experimental infections. The
experimental model here advanced is the
toxic and secondary infection mortality mo-
del, where the toxicity and secondary infec-
tion components follow a single dose of the
cytostatic and immunosupressor cyclophos-
phamide, capable itself of killing from 90%
to 1009% of all the mice within 30 days,
without any concurrent standard infection by
previously determined germs,

In this work it has been shown through
the proper statistical analysis (chi-square-
test) that any of the antimicrobial agents
mentioned has protected in a highly signi-
ficative manner the animals.

It has also been shown and verified by
the t STUDENT test, with subsequent deter-
mination of the probability of the event having
been a random one (P value), that the
animals receiving ampicillin and hetacillin
showed a tendency to lose more weight, in
the first 45 days of the experiment than
the animals receiving chloramphenicol.
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INHIBITION OF CRITHIDIA FASCICULATA BY ETHIDIUM: TEMPERATURE
AND ADENINE EFFECTS

Armando da Costa ManNaia (1) & Isaac RorrmaN (2)

STUMMARY

Inhibition of growth of Crithidia fasciculata by ethidium bromide was studied
in a defined medium. Tt was shown that the drug inhibited growth and that the

inhibition was more effective at 32°C than 28°C,

Amongst several compounds

tested, it was shown that adenine neutralized the action of ethidium bromide.

INTRODUCTION

Ethidium bromide has often been used in
the treatment of cattle trypanosomiasis® 7.
Newton 7, showed the inhibitory effect of ethi-
dium on growth of Crithidia oncopelti. In
small concentrations the drug seems to bind
preferentially to the kinetoplast DNA ™ %
In high concentrations ethidium binds to both
kinetoplast and nuclear DNA 2. Like acri-
flavine, ethidium seems to intercalate in DNA
molecules **. In the present paper the effect
of temperature and compounds neutralizing
the treatment of cattle trypanosomiasis ® **,
of Crithidia fasciculata in a defined medium,
was studied.

MATERIALS AND METHODS

Strain used: Crithidia fasciculata ATCC
11745, kindly provided by Dr. Seymour H.
Hutner, Haskins Laboratories at Pace Colle-

ge, New York.

The following defined medium was used
in all experiments, (per liter) : Kycitrate 1.0g,
citric acid 0.5g, L-malic acid 0.2g, succinic
acid 1.0g, MgCO; 1.0g, Fe(NH,), (S04)-.
6 H,0 10.0mg, CaCO; 20.0mg, D-sorbitol
15.0g, adenine 20.0mg, beta-glycerophosphate.
Na, 5 H,0 10.0g, Ca pantothenate 1.0mg,
nicotinamide 1.0mg, Na riboflavin PO, 0.6mg,
thiamine HC1 0.3mg, biotin 0.004mg, pyti-

(1) Fellow of the National Research Council,

doxamine., 2HC1 0.3mg, folic acid 2.0mg,
hemin (quadrol 25%) 20.0mg, L-arginine
(free base) 0.4g, L-histidine. HC1.H.O 0.3g,
L-isoleucine 0.2g, L-leucine 0.2g, L-lysine.
HC1 0.2g, L-phenylalanine 0.2g, L-threonine
0.2g, L-tryptophan 0.1g, L-tyrosine ethylester.
HC1 0.2g, L-valine 0.2g, L-methionine 0.lg,
Zn 5.0mg as ZnSO,. 7H.0, Fe 6.0mg as Ie
(NH,).(S0,)». 6H,0, Mn 5.0mg as MnSO,.
H.0, Cu 0.4mg as CuSO, anhydrous, Mo
2.0mg as (NH,) Mo;0,,. 4H.0, V 0.4mg as
NH,VO;, B 0.1mg as H,BO,;, Co 0.lmg as
CoSo,. 7H,0; pH 6.5.

The experiments were carried out in
18x150mm test tubes, or in 25.0ml flasks
with added volumes of 5.0ml. Ethidium bro-
mide (Sigma Chem. Comp.) was filtered
through sterilized Millipore filters. The
inoccula were prepared from cultures grown
at 28°C for 48 hours in the above defined
medium. The incubation was carried out
for 2 to 6 days at 28°C or 32°C. Growth
was estimated in a Klett-Summerson photo-
colorymeter with a 540mp filter. Results are
expressed in Klett units.

RESULTS

Growth inhibition of C. fasciculata by
ethidium — In the absence of the drug
there is no significant difference between

Brasil
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growth of C. fasciculata at 28°C and 32°C.
However a remarkable effect of tempera-
ture emerged when the flagellate was grown
in the presence of ethidium. The drug at
the concentration of 0.4mg/1 depresses
growth at 28°C, whilst at 32°C, the inhibi-
tion is much enhanced. At the highest
concentration of ethidium used the growth
at 32°C was reduced to 18% of control
(Table T).

TABLEI

cffeet on  cthidium  inhibition in

Orithidia fasciculata

Temperalure

Temperature
Ethidium P —
28°C 320C
No add 425 375
0.4mg/1 385 199
0.6mg/1 350 90
0.8mg/1 126 70

Incubation for 3 days in 25.0ml flasks

Adenine effect on growth inhibition -
Many compounds were tested for capacity
of neutralizing the inhibitory effect of
ethidium on growth C. fasciculata. The only
substances that showed this effect were pu-
rines. Adenine in high concentration had no
effect on growth of the flagellate but neutra-
lized the inhibitory effect caused by ethidium
{Table II). The effect of adenine appears only
after 48 hours from the heginning of the
incubation.  After 5 days, growth in pre-
sence of 0.4mg/1 of ethidium plus 100.0mg/1
of adenine reached the growth obtained in
the absence of the drug (Figure 1).

TABLE II

Protection by adenine against toxic effects of
ethidium in Crithidia fasciculata

Adenine
Ethidium
No add 100.0mg/1
No add 145 152
1.0mg/1 78 144
2.0mg/1 20 | 128

Incubation for 3 days in 18x150mm tubes at 28°C

e cTHIDIUM  04mgf!
A4 ETHIDIUM 0,4mg//+AD£N/NE 700,Gm0//
Oo—0 NO ADD
8——A4 ADENINE 700.0mg//
4501
1)
& 3001
3
~
[
4y
2
1501
0 24 48 72 96 120
HOURS
Fig. 1 — Growth curves of Crithidia fasciculate

in defined medium with ethidium, adenine or both

DISCUSSION

Complex media were used previously in
the study of the effect of ethidium on growth
of flagellates. Newton’ used a peptone-me-
dium to study this effect in C. oncopelii and
Steinert*? used tryptose in C. luciliae. In
the present paper a defined medium was
used to test ethidium inhibition in C. fasci-
culate which allow better understanding of
the mechanism of action of phenanthridines.
A progressive growth inhibition was observed
with increasing concentration of ethidium
(Table I). This result agrees with others
previously reported »**. The increase of
sensitivity of C. fasciculata to ethidium with
increasing temperature indicates that “in
vitro” screening of anti-trypanosomatid drugs
may differ if one uses low lemperatures or
temperatures around that of warm-blooded
animals.

Our results on the protective effect of ade-
nine can bhe related to some observations
made in other systems. Kanpaswamy &
HexpErson * % ¢ showed  that  ethidium
inhibits incorporation of adenine, guanine
and hypoxanthine in ascites tumor cells.
Razin & Macer® found that ethidium has
a deleterious effect on mitochondrial activi-
ty and on the oxidative phosphorylation. of
rabbit red blood cells, thus lowering the
intracellular concentration of ATP. Accor-
ding to these authors blockage of preformed
compounds incorporation was due to the high
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demand of energy apparently required in
this process. Further studies are needed to
explain adenine protective effect in C. fas-
ciculata.

RESUMDO

Inibigio da Crithidia fasciculata pelo ethi-
dium: efeitos da temperatura e da adenina

No presente trabalho foi estudada a agdo
do brometo de etidium no crescimento da
Crithidia fasciculata, culivada em meio de-
finido. Toi demonstrado que a droga inibe
o crescimento do flagelado, sendo essa inibi-
¢fio mais pronunciada a 32°C do que a 28°C.
A adenina mostrou-se capaz de reverter a

inibicio do crescimento provocada pelo
etidium.
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CUTANEOUS STREPTOTHRICOSIS IN BRAZILIAN CATTLE

Olga FiscamaN (1), M. A. S. C. PorrtuGaL (9

& Isau Gouveia ARANTES (3)

SUMMARY

An outbreak of bovine dermatophilosis in 9 countries in the Alta Araraqua-
rense region of Sdo Paulo (Brazil) was studied from January to December, 1970.

One hundred and forty-three (6.08%) animals out of 5000 beef cattle showed

typical skin lesions of dematophilosis.

Among these most of them were young

animals, Climate conditions, humidity and heavy rainfall may be related to the

occurrence of the disease among cattle.

Further studies must be undertaken to determine how far the disease has
already spreaded out among our herds mainly considering its economic and public
health importance in the raising beel cattle areas.

INTRODUCTION

There are few reports of dermatophilosis
in Brazil. It was first described by d’API-
CE, in 1962 (Personal communication).
Later on, epizootics in cattle have been re-
ported in Minas Gerais® *¢, Rio Grande do
Sul*? and Sdo Paulo 519,

Though clinical symptoms of disease are
suggestive, diagnosis requires microscopic
examination of stained exudate, crusts or
scales smears in order to disclose Derma-
tophilus  congolensis. Besides this it is
advised to inoculate the specimens on the
recommended media for isolating the mi-
croorganism.

Although mycologists who studied the
matter & *% 1% 28 goyee that D. congolensis
looks more like a fungus, research works
performed on the electron microscopy showed
that the microorganismy might be a bacte-

ria ®,

Avustwick * proposed 3 different species:
D. congolensis, D. dermatonomus and D.
pedis as agents respectively of streptothri-
cosis in cattle, horses, sheep; mycotic der-

matitis in sheep; and strawberry foot rot
in sheep. Later on, GorpoN® who studied
17 strains of Dermatophilus of man, deer,
cattle and sheep origin, compared their con-
dition of growth, biochemical reactions and
micromorphology and concluded that there
was only one valid species of D. congolensis
which is now accepted by most of the ex-
perts on the subject.

This paper reports an outbreak of derma-
tophilosis which occurred in the Alta Ara-
raquarense region, comprising 9 countries
(Rioldndia, Cedral, Palestina, Sio José do
Rio Préto, Onda Verde, Indiapora, Poloni,
Olimpia, Nova Alianga) between January
and December of 1970 (Figure 1).

MATERIALS AND METHODS

A total of 5000 beef cattle from 10 farms
of 9 countries were carefully submitted to

clinical examination for skin lesions. One
hundred and forty-three animals showed
suggestive lesions of dermatophilosis.  Sca-

les and crusts were removed from 39 of them
and examined microscopically after Giemsa

(1) Departamento de Parasitologia e Microbiologia. Escola Paulista de Medicina. Rua Botucatu,

862. Sdo Paulo, Brasil
(2) Veterinario. Instituto Biolégico.
(3) Veterinario Regional.

Sdo Paulo, Brasil. Bolsista do CNPgq
Secretaria da Agricultura. S&o José do Rio Préto. S&o Paulo, Brasil.
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Fig. 1 — Distribution of dermatophilosis outbreaks in S#c Paulo countries

220l extract.  Carbohydrates were used at the
200 concentration (w/v) of 19%. Readings were
a0 made after 48, 96 and 144 hours of incu-
eol [ bation at 37°C. Lxperimental infection was
ol i attempted by intraperitoneal inoculation in
ol [ EH two guinea-pigs.
L—: Q0
13
. 80
sl RESULTS
i i The direct microscopic examination of
0 i [ crusts and scales revealed D. congolensis
J. £ . . .
Manths in all cases. Attempts to isolate the agent
were successful with all specimens.  The
Fig. 2 — Rainfall data during the year 1970, ynjeroscopic characteristics of the cultures
provided by the Agricultural Service .1 . ; cpe . ..
were identical of those verified in clinical
materials {Figure 3). All the isolates pre-
staining,  All positive specimens were cul- sented the same biochemical characteristics.

tured on blood agar and Roberts’ medium #*
and incubated at 37°C.

The following tests were performed with
the isolates: methyl red reaction, litmus milk
coagulation, H2S, urease and indole pro-
duction, gelatin hidrolysis, nitrate reduction,
citrate and lignerese utilization and acid
and or gas production from maltose, dex-
manose, dextrin, lactose,
mannitol, arabinose, adonitol, inositol, dul-

trose, sucrose,

citol, xylose, laevulose, raffinose, sorbitol,
salicin and rthamnose.  The imoculum for

all tests was taken from 48 hours Roberts’
medium cultures.  As a basic medium for
the carbohydrate fermentation tests it was
used 1% peptone, 0.59% NaCl, 0.39% beef

Table I shows the results of the biochemical
tests.

Fig. 3 — Micromorphology of D. congolensis in
skin smear, Giemsa stain X1000
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TABLE I

characteristics of 39 isolates of

D. congolensis

Biochemical

Reactions of 39
isolates tested at
48 hrs 96 hrs 144 hrs

Tests

Maltose - —
Dextrose — +
Sucrose — +
Manose — +
Dextrin — +
Lactose — —
Mannitol — —
Arabinose — e
Adonitol — -
Inositol — —
Dulcitol — —
Kylose — —
Laevulose — —
Raffinose — —
Sorbitol . — —
Salicin — —
Rhamnose —_ -
Methyl red reaction + +
Litmus milk coagulation — —
H:S production —_ —
Urease production — —
Indole production — —
Simmons citrate utilization — —_
Gelatin hydrolisis
Nitrate reduction — —_
Lignerese utilization Growing as an inver-
ted pine-tree

T O A 0 T U O A

Guinea-pigs inoculated with two out of
thirty-nine isolates died after nine days
showing at necropsy, liver congestion and
peritoneal exudate. D. congolensis was re-
covered by culturing ground liver on Ro-
berts’ medium.

In all farms, except two (Indiapord and
Palestina) the infected animals were young
ones. In most farms over fifty per cent of
the calves were affected. Loss of weight
was a very common symptom and mortality
occurred in some farms.

DISCUSSION

- Since dermatophilosis was first described
in cattle from the Belgian Congo, in 1915 ?2,
it has been shown to be worlwide in distri-
bution® ¢ % ¥ 2t The disease was not re-
ported in the New World until 1961° In
South America there are reports of infection
in  Colombia®, Argentina'* and Bra-
zil % 1% 15,39 Although. -described only. in
three Brazilian States (Minas Gerais, S&o

Paulo and Rio Grande do Sul) dermatophi-
losis in cattle has also been verified in Trés
Lagoas, Mato Grosso. (PORTUGAL, perso-

nal communication),

We have studied bovine dermatophilosis
in the Northwest of Sdo Paulo, during the
year 1970, Where we searched for mycotic
lesions in livestock animals.

Figure 1 shows Sao Paulo countries where
the infection was previously reported and
the areas where we have observed and
studied the disease.

Heavy rainfall over prolonged periods
during 1970, {rom January to March and
from October to December, was coincident
with the peak of infection. Climatic data
of the studied region was given by the
Agricultural Service and are presented in
Figure 2. Heavy rainfall may be a factor
which helps the transmission of the disea-
se *% 12 Qther factors which contribute to
spread the infection seem to be the presence
of ticks ' and skin traumatism caused
by branches of trees®. RicHARD & PiER *°
described in experimental conditions the
transmission of D). congolensis by flies from
infected to wormal rabbits.

In the carlier stages an exudative derma-
titis was first observed followed by the for-
mation of alopecia areas covered by scales
and crusts. Afterwards the hairs became
stiff and matted together as a bundle, giving
the appearance of crocodile’s skin. As the
infection progressed the crusts got thicker,
larger, confluent ando covered all the body
of the sick animals (Figure 4). Nodular
lesions were not observed, a fact which

angrees with LonDERO’s et al. ™ findings.

Fig. 4 — Bovine dermatophilosis, generalized
crusty lesions, with the appearance of a crocodile
skin
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The morphological data presented by D.
copgolensis are similar to those of other in-
vestigators. A few differences in physio-
logical properties were observed.  Although
GorpoN ® reported the MR test as a nega-
tive one and the production of urease as
positive, our isolates showed to be MR+ as
Perez Catan & D1 Rocco’s™ isolates and
didn’t produce wurease. AvsTwicK® also
reported litmus milk coagulation. Gorpon ®
stated that none of D. congolensis isolates
produced acid from salicin and sucrose and
reduce nitrate to nitrite, which differs from
our observations, On the other hand, all
strains reduced nitrate to nitrite as verified
by SmorTs et al. .

Dermatophilosis in cattle constitutes an
important public health problem, specially
in areas where raising livestock i1s a major
industry, such as Alta Araraquarense, be-
cause loss of weight and mortality are re-
lated to the disease. Studies must be carried
out in order to know how ths infection
spreads for its incidence appears to be very

high.

In Brazil the disease has been reported
also in sheep * ' horses** and goats®.
Although we have looked for the disease
in other animals and human beings, besides
cattle, only the latter were found to be sick.

RESUMO
Dermatofilose em bovinos no Brasil

Um surto de estreptotricose cutinea em
bovinos de 9 municipios da Alta Araraqua-
rense (Sdo Paulo, Brasil) foi estudado de
Janeiro a Dezembro de 1970.

Foram examinados 5000 animais de cor-
te, das racas Gir ¢ Nelore. Em 6,08% fo-
ram encontradas lesGes superficiais de der-
matofitose. A maior parte do gado doente
tinha de 3 meses a um ano de idade e a
infecgdo atingiu até 50% do total dos be-
zerros. O D. congolensis foi encontrado
ao exame direto das crostas e escamas e iso-
lado de 39 animais examinados. As 39
amostras foram caracterizadas bioquimica-
mente e duas investigadas, mostraram-se pa-
togénica por inoculagfo intraperitoneal.
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PROTECTIVE EFFECT OF LEPTOMONAS PESSOAI AGAINST THE INFECTION
OF MICE BY TRYPANOSOMA CRUZI

Maria do Carmo Moreira Souza (1)

& Isaac RorrMan (2)

SUMMARY

The Trypanosoma cruzi infection of mice was followed in two groups of
animals. One of them was injected previously to the infection, with a living

suspension of Leptomonas pessoai, an insect trypanosomatid.

A high degree of

protection as determined by parasitemia and death rates was shown in the vaccina-

ted group in comparison with the control.

INTRODUCTION

Attempts have been made to protect mice
against Trypanosoma cruzi infection by use
of living trypanosomes. Mice infected with
“T. cruzi-like” flagellates isolated from ani-
mals — opossums, recoons and skunks — as
well as with avirulent human strain of 7.
cruzi survived achallenge exposure to the
lethal human Tulahen strain of T. cruz *°.
Kacan & Norman?4, showed that mice
vaccinated with a trypanosome from opos-
sum were completely protected against T.
-cruzi infection only 28 days after the vac-
cination, but not in shoter periods. Re-
cently Menezes®, using an avirulemt strain
of T. cruzi maintained in culture media
since 1953, demonstrated a high degree of
protection of mice against a subsequent in-
fection with virulent blood forms of the
same parasite, This avirulent strain pro-
tected dogs” and mice infected with several
strains of T. cruzi®. Using T. lewisi as
vaccine Garcia & MuHLPFORT *
trated the protection against the infection
by T. cruzi in rats. However mice inoculated
with blood forms of 7. lewist were not re-
sistant to the T'. cruzi infection®. In the
present report we suggest the insect trypano-
somatid as a living vaccine for the protec-
‘tion of mice from the infection by T. cruzi.

demons-

MATERIALS AND METHODS

Strain used — The insect trypanosomatid
used as vaccine, Leptomonas pessoai, was
isolated from Zelus leucogrammus by Gal-
vdo et al? and maintained in a culture
medium  with the following composition:
trypticase 0.5%, yeast extract 0.79%, glu-
cose 1.5%, hemin 2.0 mg% and folic acid
0.2 mg%, pH 7.0.

The T. cruzi strain used for the experi-
mental infection was the “Y” strain, origi-
nally isolated from a human case of Chagas’

disease and maintained in mice. Transfers
were made at intervals of 8 days.
Immunization procedure — L. pessoai

was grown in the above medium for 48
hours at 28°C, and the cells thus obtained
were washed three times with NaCl (0.85%)
and resuspended in saline, up to a concen-
tration of 2.0 x 10° to 5 x 10° cells/ml.
The following sequence for the immunization
of mice was used with the inoculations being
made at 7 days intervals: a) 0.2ml in the
footpad; b) 0.2ml in the thigh muscle;
¢} 0.2ml in the peritoneum; d) same as
in ¢); e) same as'in ¢). Ten male mice,
aging from 40 to 45 days, weighing an
average of 23.7g, were immunized having
another group of ten animals been used as
control.

(1) Instituto de Patologia 'Tropical, Universidade Federal de Goiads. Av. Universitaria s/n.e, Goia-

nia, Goias, Brasil
(2) Instituto de Microbiologia,
Rio de Janeiro, Guanabara, Brasil

Universidade Federal

do Rio de Janeiro. Av. Pasteur, 250;
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Infection with 7. cruzi — After seven
days of the last vaccine injection, the ani-
mals were inoculated intraperitoneally with
0.2ml of a suspension of the “Y” strain of
T. cruzi containing 420.000 trypanosomes/
ml. The same procedure was followed in
the control group.

Number of parasites — The determination
of the number of parasites was made by
collecting blood from the mouse tail and
the trypanosomes counted by the method
described by BreENNER®. The death rate
of he animals was [ollowed up to the 351
day after the inoculation of the virulent
strain.

RESULTS

After 8 days of the infection with the
virulent strain of 7. cruzi the number of
parasites in the blood of the control group
was high in comparison with the vaccinated
animals. In later periods the number of
parasites did not increase in the vaccinated
group while it was more than doubled in
the control (Figure 1). On the 18 day
after the infection 90% of mice of the
control group had died while in the vacci-
nated group only one mouse had died after
30 days (Figure 2).

3000

2000,
e Control
o “vVaccinated”

1000 4

Number of parasites/mm’of blood

) 4 [ 12 16,
dogs the\* mfectwn
Fig. 1 — Parasitemia (average) of Trypanosoma

cruzi in mice with and without previous immuni-
zation with Leptomonas pessoai

DISCUSSION

Use of avirulent strains of T'. cruzi as
vaccine to prevent Chagas’ disease is sugges-

C. M.

& ROITMAN, I.

100%.
3 Control

. P "Vaceinated®
K 50%;
-~
S
S
¥

0 15 18 30
days after infection

Fig. 2 — Mortality of mice infected with Trypa-
nosoma cruzi ‘with and without previous
immunization with Leptomonas pessoai

tive as pointed out by MENEzES® who ino-
culated humans with the avirulent PF strain.
However, vaccines using insect flagellates
instead, seem to be safer. It was shown
that L. pessoai is unable to infect laboratory
animals?.  Our results using L. pessoai as
vaccine indicate the same high degree of
protection of mice challenged with a virulent
strain of T'. cruzi, much like the one observed
by Menezes © with an avirulent T. cruzi

vaccine. Some relation between L. pessoai
and T. cruzi antigens (Souza — unpublished
results) was shown by  precipitation.

The ability of an insect flagellate to protect
mice against 7. cruzi infection should
stimulate further studies on the cross immu-
nizing properties of living trypanosomatids.
The sequence of immunization used was si-
milar to the one used by Garcia & MuHL-
vorT °,  The possibility of lowering the
number of protective injections, the use of
younger mice, with increased sensitivity to
the 7. cruzi infection, as well as the pro-
tection of others animals should be further
stadied.

RESUMDO

Efeito protetor da Leptomonas pessoai con-
tra a infecgio de rato pelo Trypanosoma cruzi

Dois grupos de camundongos foram sub-
metidos & infecgio por Trypanosoma cruzi.
Um dos grupos nfio recebeu qualquer tra-
tamento, enquants outro foi inoculado com
uma suspensdo viva de um tripanosomatideo
isolado de inseto, Leptomonas pessoai. O
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grupo néo tratado foi mais susceptivel a in-
feccho, estimada pela parasitemia e morta-

lidade.
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ON THE USE OF VON KROGH’S
QUANTITATIVE COMPL

LOGISTIC EQUATION IN THE

EMENT FIXATION TEST

José Oliveira de ALMEIDA (1)

SUMMARY

The amounts of immune-complex required for 50% hemolysis with a given
amount of complement, can be determined graphically or arithmetically, from the

linear relationship between logarithms of
the logits of hemolysis.

the volumes of serum (or antigen) and

The von Krogh’s logistic equation should be used for

the analysis of the data obtained in this bioassay and its parameters determined

by the least square method. Tables are

labor and time.

presented for easier computation, saving

INTROD

When a quantal response is envolved, as
in hemolysis, the percentage of lysis is a
logistic function of the concentration of
complement added. The von KrocH ™ re-
lation has been used for such assays, for
the determination of the amount of com-
plement required, under given conditions,

for 509 hemolysis:
h.log <

where x is the amount of complement pro-
ducing y of hemolysis; K the amount of
complement for 509% hemolysis. and h the
slope of the linear relationship between log
of x and logits of y.

)7

—) (1)

l—y

Since in many systems h is a function of
K, the computation of K is based on the
previous kmoweledge of the median value of
h, determined in reasonable number of ob-
servations.  Tables are prepared for each
system in order to determine the value of
K, when x and y are known " %20,

When the slope (h) of the reaction curve
differs from the median value by which
table was built error may be introduced in
the determination of the titer of the immune
complex.  In those cases these “atypical

Head of the Department of Parasitology,
cine. Ribeirdo Préto, S&o Paulo, Brasil

1)

UCTION

veactions” should be evaluated by graphic
method 2.

The amounts of complement required for
50% hemolysis (.K’SA ) when plotted against

the volume of serum (or antigen) determine
points in a straight line?*. From this line,
the titer of the immune-complex is computed
as the amount of complement required for
50% hemolysis, in reactions with an arbi-
trary volume of reagent (0.05ml for serum
and 0.1ml for antigen) % 17,19, 20,

The slope of this linear relationship can
be taken as the titer of the immune-complex,
either in terms of serum or in terms of
antigen .

For this purpose it seams highly desirable
to evaluate the amounts of the reagent (se-
rum or antigen) required f{or reactions pre-
senting 509%  hemolysis, with different
amounts of complement, rather then use the
estimated valuwes of K’¢ , %

The logistic function may be used for the
evaluation of the amount of immune-complex
Fx required for 50% hemeolysis, for each
amount of complement added. The assay is
done with varying amounts of immune-com-
plex (F) reacting with different doses of
complement:

Microbiclogy and Immunology. Faculty of Medi-
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log ¥ = log Fx + h'r log (”1{*;) (2)

When log F are plotted in ordenates,
against the logits of y the points fall in a
straight line. From this line the amount of
immune-complex (in terms of serum of an-
tigen) required for 509% hemolysis (Fx)
can be determined for wach amount of com-
plement added.

This plotling provides a test for “goodness
of fit” of the line representing the dosage-
cffect curve, being a definite aid for detec-
tion of erratic points, due to technical
€rTOTS.

The parameters of the line, Fx and b’y
can be determined by the least square method,
thus avoiding the introduction of error in
drawing the regression line.

By the least square method, two regres-
sion lines can be drawn®, one minimizing
the errors in I and the other, the errors
in y.

It is preferable to minimize the sum of
squares of deviations of observed values of

Y = log <ry—>, rather than minimizing
-y

the sum of squared deviations of whserved
values of X = log F, as used for comple-
ment titrations *2,

Let X denote log I, a denote log " b

as h'p and Y = log(ivwX-m>. Then the
— '}T

equation (2) can be expressed as:
X=a+ b Y

By applying the least squares deviations
method the values a and b are evaluated as:

SX2 .SY — SX.SXY
SX.SY — nSXY
(SX)? — nSX:2
SX.SY — nSXY

where n is the number of observations,

When geomelric dilutions of the reagent
(serum or antigen) are used, a more con-

venient variate X’ can be used in place of

X. So, if F,,, = R.F; where t is the

number of the tube in the series of dilutions
and R the dilution factor, X’ can be taken
as t minus an arbitrary coastant so that
the values of X’ are simply small integers
in natural number sequence.

The parameter a gives the position of the
tube with I’k required for 509 hemolysis.
The amount of F'x is calculated as:
log F'x = log Ty (n-]) log R (5)
where F; is the volume of reagent presen’t
in the first tube of the dilution series; n
is the position of the tube with I’x and is
equal to a plus an arbitrary coastant used
for computation of X’

The determination of b can also be sim-
plified since the numerator foi equation (4)
depends only of the number of observations,
n. Then,

4(A97
b= 79X .8Y _ msxY (6)

The value of h'x of the equation (2) is:
b’y = b.log R (7)

Is the following example ol a serum ti-
tration, the graphic and the arithmetical
method are applied.

Example of a serum titration

A very convenient procedure for making
geometrical dilutions, is to prepare a initial
dilution of the reagent (serum or antigen),
from which a stipulated volume is taken,
with a volumetric pipette, to the first tube
of the series. Then the volume is reconsti-
tuted by adding diluent. After mixing, by
votation of the flask, the same volume is
taken to a second tube of the series and
the process continues till the desired number
ol dilutions is prepared.

In the serum titration presented in Table
I, the dilutions were prepared from 4 ml
of inactived Chagasic serum, in a French
square bottle. With on Ostwald type pipette,
1.0ml of this serum was transfered to the
first tube of a series of test tubes; then,
1.0ml of 1/5 dilution of normal serum, in
borate-buffered saline, was added to the flask.
The contents was mixed well by tilting and
gently votating the hottle.  Another 1.0ml
of the diluted serum was put to the second
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test tube and the volume again reconstituted
by adding 1.0ml of diluent.

T A BLE I

Titration of a Chagasic serum. Reactions observed
with 5 and 7.5 units of complement

with 5 units C with 7.5 units C’
Tube n.¢ |Hemolysis % |Tube n.? |Hemolysis %
8 10-15 7 15-20
9 20-20 8 25-30
10 30-35 el 45-50
11 50-50 10 70-70
12 60-60 11 80-80

12 85-90

This process was repeated until 12 dilu-
tions were prepared.

Determination of the serum ftiter

The titer of the serum is the slope of the
linear relationship between complement and
serum * 18;

T - b0
s A S

The evaluation of the amount of serum
required for 509 hemolysis with 5 and 7.5
units of complement, can be done by graphic
method or by arithmetical computation.

By the graphic method, the degree of
hemolysis are plotted as logits, against the

193

number of the tube in the dilution series,
in the arithmetic-logit paper (n.° 32450
from Codex Book Co. Norwood, Mass.).

Through the points, a straight live is drawn
by inspection. The intersection of the line
with the abcissa corresponding o 5094 he-
molysis determine the position of the tube
containing serum required for such degree
of hemolysis, From Figure 1 these points
correspond: for reactions with 5 units of
complement to the 11.2 nd tube and for
reactions with 7.5 units to the 9.2nd tube.

7.50 ¢!

1 suct

ANTIGKH TITRATIOR

Data from Table I SKRUM TITRATION

Number of the dilution tubes

i

11

13

)
1
1
]
|

1o " 20 30 4050 60 70 B0 90 95
logits of hemolysis
Fig. 1 — Plotting of logaritms of the amounts
of immune-complex (in terms of serum or antigen)
against logists of hemolysis

The amounts of serum corresponding to
nth tube can be determined by using Ta-
ble II, thus avoiding the arithmetical calcu-
lation of Fg.

TABLE ITI

Volume of serum required for fifty per-cent hemolysis,

determined by the position of the tube

in the dilution-series

ml of serum corresponding to nth tube in a

geometric series of dilutionsg by the factor 1.33.

0.0 .1 0.2 0.3 0.4 0.5 G.6 0.7 0.8 0.9
ml x 10-¢ ml x 10-%
1.0 500 486 472 459 446 433 421 409 397 386 9.0
2.0 375 364 354 344 334 325 315 306 298 289 100
3. 281, 273 266 258 251 243 2387 230 224 217 110
4.0 211 205 199 193 188 182 178 172 168 162 120
.0 158 153 149 145 141 137 133 129 125 122 3.0
6.0 119 115 112 109 106 163 102 102 102 101 14.0
7. 89 86 34 32 79 e 75 73 71 69 15.¢
8.0 67 65 63 61 59 58 l 56 J 55 53 52 16.¢
i
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These amounts of Chagasic serum required
for 509% hemolysis, respectively for reactions
with 5.0 and 7.5 units of complement are
0.00260ml and 0.00472ml.

ALMEIDA, J. O.

For the determination of the parameters
a and b of the equations (3) and (4) it is
necessary to compute the values of SX’, SY,
SX’z, Y, (SX’) ? and “A” for the various

degrees of hemolysis, in a number n of ob-

Then, servations. This can be done with the aid
7.5 — 5.0 of Table III.
T = .
5 0,00472-0,00266 In Table IV the determination of the pa-
rameters a and b for the reactions of the
T = 1214 given exampl'e (Table 1) with 5 units of
5 complement, is shown.
TABLE IITI
Values corresponding to degrees of hemolysisand the number of observations for determining
the parameters of the logistic relation
|
| Hemolisis % = ¥y
i 10-90 13-85 20-80 25-75 30-70 35-65 40-60 15-35
logit y = Y
i 954 153 .602 477 .368 269 176 087
X’ SX SX A X’'Y
1 -1 1 . 954 | 753 602 477 368 269 176 087
2 -3 5 -1 1.908 ! 1.506 1.204 954 736 538 352 174
3 -G 14 -6 2.862 2.259 1.806 1.431 1.104 .807 528 261
4 -10 30 ~20 3.816 5.012 2.408 1.908 1.472 1.076 704 .348
5 -15 55 -50 4,770 3.765 3.010 2.385 1.840 1.345 .880 .435
[ -21 91 ~-105 5.724 4.518 3.612 2.862 2.208 1.614 1.056 522
7 -23 140 -186 6.678 5.271 4.214 3.839 2.576 1.833 1.232 609
8 -35 204 -338 7.632 6.024 4.816 3.816 2.944 2.152 1.408 696
9 -45 285 -540 8.586 6.777 5.418 4.293 3.312 2.421 1.584 183
1
The values of Y are negative for hemolysis less than 350 per-cent.
TABLE IV
Protocol of a serum titration
Tube n.° X! y Y 1 XY 1 Data from Table III
8.0 1 10-15 —0.853 —0.853
9.0 2 20-20 | 0602 —1.204 n =5 SX'® = 55
10.0 3 30-35 —(.318 —0.954 SX =15 A = 50
110 4 50-50 , 0.000 | 0.000
i i ;
12.° 5 i 60-60 | 0.176 0.880
i
I
SY = —1.597 —2.131 = 8SX’Y
X' = (nth tube — 7)
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Applying the relations (3):

((15) (—1.597))—((5) (—2.131))
a = 4.1

_ ((55) (—1.597) ) —((15) (—2.131) )

Then 7 is add=d to a, in order to deter-
mine the position of the tube showing 50%
hemolysis.  With the aid of Table II, the
amount of serum required for 509 hemo-
lysis, F’K’ in the reaction with 3 units of
complement was found to be 0.00273ml.

The slope of the line is calculated applying
the relation (6):

50
b= s
b = - 3.76
Then
b’r = b.(—0.125)
by = 0.47
wh.ere —0.125 is the log of the dilution
ratio.

For the reactions with 7.5 units of com-
plement, the amount of serum required for
50% hemolysis was found to be 0.00486ml
and b’y = 0.39.

The serum titer was determined as:

- 7.5 — 5.0
S 0.00486-0.00273
T, = 1173

The two values found for the slopes of
the regression lines are nearly equal, showing
that the lines are almost parallel to each
other.

Example of antingen titration

In the antigen titration, the Chagasic se-
rum was used undiluted, in order to provide
an excess of antibodies, being the aatigen
the limiting factor in the reaction, For that
purpose, two-fold dilutions of the antigen
were prepared in borate-buffered saline,
and the titration was carried out with two
doses of complement, as in the serum t-
tration. Table V presents a protocol of an
antigen titration, performed with 5 and 7.5
units of complement. The first tube of the
dilution series contains antigen diluted 1/16.

TABLE V

Protocol of an antigen titration. Initial dilution
of T. cruzi antigen was 1/16

Reactions with Reactions with

5 units C’ 7.5 units C~
Tube n.» |Hemolysis % | Tube n.® |Hemolysis %
1 10-10 1 20-25
2 15-20 2 40-45
3 35-35 3 60-70
4 60-65 4 85-90
5 80-80
6 85-90

By wusing the same methodology, the
degrees of hemolysis are plotted against the
number of the corresponding tubes, in the
graphic paper, as it is shown in Figure 1.

The values for a determined by the least
squares confirmed those found by graphic
method.  Once found the number (n) of
the tube corresponding to 509% hemolysis,
the amount of antigen (L) present is cal-
culated as follows:

log L = log W — (n-) log q

where W is the amount of antigen present
in the first tube of its dilution series and
q is the dilution factor.

In the example given, the amounts of
antigen required for 50% hemolysis with
5.0 and 7.5 units of complement were res-

pectively 0.00103ml and 0.00254ml.

The antigen titer is calculated:

A C
Th=
2.5

s ="goos1 = 10%6

The slopes of the regression lines for 5 and
7.5 units of comjplement are calculated as
previously described and were found to be
respectively 0.79 and 0.65.

DISCUSSION

The rectification of the sigmoid curves
described by ManwariNG ** was done by
von KrocH ™ who plotted hemolysis as
logits and the amounts of complement as
logarithms. The von Krogh’s relation was
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used in the pioneer work of WADSWORTH et

al. 2, in the quantitative complement-
fixation tests.
The wvon Krogh's equation has been

employed for the determination of the pa-
vameters of the hemolytic curve in com-
plement titration and for the evaluation of
the amount ol complement required for
50% hemolysis, when the amount of com-
plement added is know. Conversion factor
tables, based on the median values for each
complement-fixation  system, built
18,20 fgr the determination of the number
of units of complement required for 50%

were

hemolysis, with varying amounts of com-

plement added, by knowing the degree of
hemolysis and the slope of the hemolytic
curve, for each particular system and con-
dition, as time and temperature of the in-
cubation. 'When the slope of the hemolytic
curve is significanlly different [rom thosc
by which the conversion factors were cal-
culated, the use of tables may introduce
errors in the computation of serum or an-

Hgen liter. In these “atypical reactions”

the value of K’ ,** can be determined by

S, A
graphic method *.

Since the logislic equation of von Krogh
fits well to the data obtained when varying
amounts of immune-complex (in terms of
serum or antigen) reacts with a constant
amount of complement ** the determination
of the serum or antingen titer can be done
without conversion factors tables, avoiding
the introduction of errors, In this case the
immune-complex titer (in terms of serum or
antigen) could be defined as the slope of the
linear relationship  between  complement
added and the amounts of immune-complex '
(in terms of serum or antigen) :

: AN
's = a5 T

L L
A A

where A S and /A A are respectively the
difference between the amounts of serum or
the amounts of antigen, required for 509
hemolysis,

The computation of titer under these con-

., . . l .
ditions differs [rom the method previous
used 1620,

A Kga
A

5, A
"2 and Ta =

where K’SAis the amount of complement

required for 50% hemolysis .

The ampounts of serum or antigen required
for 509 hemolysis can be determined from
the von Krogh’s relation as:

log F'x = log I' — b’y log (-——y )
. *\T—y

where I’g is the amount of immune-complex
(in terms of serum or antigen) required for
509% hemolysis; F is an amount of immune-
complex in the tube with partial hemolysis,
y.

The when the logarithms of F are plotted
against the logits ol y the points fall in a
straight line, with the slope h’y». The de-
termination of log "'« can be done by graphic
method and it corresponds to the ordenate
value for the logit of 509 hemolysis.

The graphic method provides a test for
the goodness of fit of the line representing
the hemolytic curve, being a definite aid in
cases of erratic data.

The logistic curve has heen applied to
other forms of bioassay * ** with different
curve-fitting methods. The probitic cur-
ve % * has been used for bioassay envolving
hemolysis by complement ** and by bacterial
lysins ¥,

It has been shown ?* that either curve,
logistic or probitic may be fitted to the
other so ranges usually
employed in bioassay, that they cannot dis-
tinguished [rom one other, heing difficult
to discriminate between them, on the basis
of goodness of fit, as an argument in favor
of either method. Even expert slatisticians
disagree on the choice of the method as
Gappum ', Briss®,  Finvuy 5, Ipsen ™,
Brrkson % 7, Waxsman ' and Tmompson 7,

well over the

The simplicity and the capacity to repro-
duce the observations with reasonable fide-
lity, should guide the biologist for the choice
of the mathematical function. In these
respects the logistic equation fulfill these re-
quirements. [t is simple, both in its functio-
nal form and in the number of parvameters
envolved.

For the arithmetical computation of the
paramelters of the logistic curve, the least
square method is employed. Two regression
lines* can be drawn, one minimizing the
errors of I and the other minimizing the
errors in hemolysis. Although the first line
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has been used in complement titration ',
there is a definite coavenience to draw the
line, minimizing, the errors in hemolysis.

For easier computation and use of the
least square method, with the logistic func-
tion, tables are presented, for reactions
where the reagents (serum or antigen) are
employed in logarithmic dilutions.

RESUMDO

Sébre o uso da equagio logistica de von
Krogh em reagoes de fixagdo de comple-
mento quantitativas

As quantidades de complexo-imune ne-
cessarias para 509 de hemolise com uma
dada quantidade de complemento pode ser
determinada grafica ou aritméticamente, a
partir da relagio linear entre ws logaritmos
dos volumes de sbéro ou de antigeno e os
logitos de hemélise. A equagio logistica de
von Krogh deve ter preferéncia para a de-
terminacao dos parimetros déste bioensaio,
pelo método dos minimos quadrados, As
tabelas sdo apresentadas para facilitar o
céleulo.
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ECONOMICAL SYSTEM FOR THE
FERMENTATIVE GRAM-NEGATIVE RODS: II.

IDENTIFICAT{ON OF NON-
AN UPDATED, SIMPLIFIED

ALTERNATIVE

Alexander von GraevenNITz (1) & Steven PANTELICK

SUMMARY

A system for the identification of non-fermentative Gram-negative rods is
presented which uses nine routine tests (7 media); another seven tests are used
on special occasions. The spectrum covers 34 bacilli. In most instances, a correct
diagnosis can be made within 48 hours after isolation.

In an earlier publication, a system for the
identification of non-fermentative Gram-
negative rods (NFGNR), based on data
available in 1970, was outlined by one of
us ¥, It divided NFGNR in those growing
on MacConkey Agar — the usual primary
isolation medium next to blood agar — and
those not growing on it; and used the oxi-
dase test for a further subdivision. A mi-
nimum of 11 tests (9 media) was employed.

In the meantime, new data on NFGNR:

have become available to us, particularly
on the following subjects: biochemistry of
Pseudomonas species *, Xanthomonas * (which
would be difficult to speciate at the present
time), and some unnamed taxa''; antimi-
crobial sensitivity of Actinobacillus mallei®,
Alcaligenes species ® 7, Bordetella bronchi-
septica ®, and Pseudomonas species *. Fur-
thermore, a substantial, number of Pseudo-
monas multivorans (P. cepacia, P. kingit,
EO-1%*) and Xanthomonas strains have been
isolated in this laboratory and served to
amplify and correct earlier data.

In order to accomodate these changes and
additions, an updated version of the diag-
nostic system was developed. It also sim-
plifies the procedure by using only 9 routi-
ne tests (7 media).

The system operates as follows:

Gram-negative rods are recognized as such
by growth on McConksy Agar ¥ and or a
smear of the growth from blood agar. Since
the ability to grow on MacConkey Agar
does not seem to be an all-or-nothing pheno-
menon in certain species (Xanthomonas,
Moraxella **), we omitted its use as a diffe-
rential characteristic.

Recognition is followed by inoculation of
Triple Sugar Iron Agar (TSI)* which is
incubated at 37°C for 24 hrs. NFGNR are
diagnosed by their inability to grow in the
butt; growth changes the slant often to pink,
rarely to yellow (e.g., in P. pseudomallet),
and sometimes leaves it unchanged. Our
system includes only those NFGNR able to
grow on TSI. After 24 hrs, the Oxidase
Reaction is checked with tetramethylene —
p — phenplenediamine dihydrochloride on
filter paper (Kovacs). Development of a
purple color within 60 seconds denotes a
positive test °.

Furthermore, the following media are
inoculated and ineubated at 30°C (unless
indicated otherwise} for 24 hrs or, if reac-
tions are still negative, for a total of 48 hrs:

OF Basal Media open — with 1.0% glu-
cose (Gluc), 1.09% xylose (Xyl), and 1.0%
maltose (Mal). A control tube without sugar
should be included;

(1) Section of Laboratory Medicine, Yale University School of Medicine; and Clinical Microbiology
Laboratories, Yale-New Haven Hospital; New Haven, Connecticut - 06504 — (USA)
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TAB LE I
Identification of oxidase-positive NFGNR (polarly flagellated unless indicated otherwise)
Glue Xyl Mal ) o . . .
OF OF OF Mot NO« Urea Cl1 Pig Othey Diagnosis
A A A + G/ (+) -/+ R w-b Gel + P. pseudomallei
: A -/A + G -/+ S w-b Gel - F. stutzeri
! A/ A + +/- -+ R y/~ | LD + , > 1 flag. | P. multivorans */
A A + — -/+ IR/S y LD —, 1 flag. | Xanthomonas spp.
/A LA/ — — — R v LD —, indol + Flavobacterium spp.
A A=) + + /- -+ (a) — Pseudomonas IV-d(|!)
A A/~ + G + (a) — Pseudomonas V-a(j))
A A/- + (¢} + (a) — peritrichous Achromobacter V-d(}})
A -/(A) + S/(FYC)| +s- S F Gel + F. [luorescens
A -/ (A) + — ~/+ S F Gel — F. putida
A — + G/ () + /- S any el +/(-) P. aeruginosa
— 1 aD ] + — R — Actinobacillus mallel
A — -/ (A) + + +/- S t H:S in TSI +, P. putrefaciens (I-b)
DNase +
! A o + + — (a) e peritrichous Achromobacter IIT-a(]})
! A e + ¢} — (a) — peritrichous Achromobacter III-b(|})
— — + + = S/R — PD +/-, Fruc P. pseudoalcaligenes
: A, 1 flag
l — — + + - | S/R — PD -, Fruc A/> P. acidovorans-
' 1 flag. ~-testosteroni#
. — [ + + — S s PD +; Frue -, F. alcaligenes
1 flag.
—_ . + + /- —_ R t DNagse + . diminuta
e — + ~/+ — S/R — peritrichous Alcaligenes faecalis
- — + — s ” . odor | A. odorans
o - + g — [ " A, denitrificans
! . — + — + (a) — " Alealigenes IV-c(|])
. . + + + S/R — ” Bordet. bronchisept.
Moraxella phenylpyrou-
— — - /() + s e diplobacitli vica
- — — — — S _— " M. osloensis
. . —_— + _ s — ” M. nonliquefaciens
. — — — — (a) t indol + I-£¢th
l ..... - — — + (a) [ indol + TI-j (i}

oxidase reaction may oniy be weakly + and appear after 10 sec.

probably identical with Comamonas

Pigment may appear on TSI only

Trypticase Nitrate Broth* for nitrate
(NO;) reduction and motivy (Mot hanging
drop) tests; * Bioquest, Cockeysville, Md.

Urea Agar Base” (Christensen), which
gives more diagnostically important positive
reactions than the previously used Urecase
Test Broth * of Rustigian and Stuart;

Mueller-Hilton Agar* with a Kirhy-
Bauer* sensitivity test setup which includes
a 10 pg colistin (C1) dis¢ *. Resistance to
colistin is indicated bv a diameter of disc

terrigena

plus inhibiion zone of less than 9 mm, after

24.

hrs

incubation at

37°C.  Pigment for-

mation Iz also best seen on this medium.

Occasionally, the following tests or media

are added:

1. Gelatin
12.5% gelatin * in
broth;

2. OF

Basal

Liquefaction

(Gel), using
an extract or infusion
Medivm *  with  1.0%

fructose (Fruc) — open tube —;
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3. Deoxyribonuclease  (DNase), using Tests 1 — 4 are incubated for 24 to 48
DNase Test Agar* with 0.010 toluidine his at 37°C, while tests 5-7 can he read
within 4 hrs.

blue §;
L. s b e 3 B . R . .
4. Indol,  using I'rypticase with Since the purpose of this system is diag-
L . 1) . [ . . 9 " N . . . .
Ehrlich’s or Kovacs’ reagent: nostic and not taxonomic, certain tests con-

5. Lysine Decarboxylase (LD), using siflere(} _impox:tant for the characterization
Lysine Decarboxylase Tablets” 40.0% (-’l' NI—‘_GNR e.g. 2111'{Y133<3; 10.0% lactose
KOH and 1.0ml of ninhydrin; 0x1ldat10?17 argl{nine dlhyldr.olas)*e, lhvstha)idro-
; . . ) . xybutyric acid accumulation nave  heen

6. Phenylalanine d(-?amlnase (PD), using ()I};litl(‘,}ll. in our experience, most NFGNR
PathoTec PD Test Strips ’ will be diaghosed with the help of the system

7. TFlagellar stain (any method). within 48 hrs after isolation.

TABLE II

Identification of oxidase-negative NFGNR

Glue Xyl Mal

Mot NO: | Urea Cl Pig QOther Diagnosis

+ +/- -/ + R v/- LD +, > 1 flag. {P. multivorans
+ — -/+ |R/S y LD —, 1 flag. Xanthomonas spp.)
A — e — +i- 005 - diplobacitli A. anitratus

(Heretlea) *)

l - AD/- o + — R Actinoh. mallei
AP/ A + /- e S/R | t/- | DNase + F. maliophilia

. . — - —_ + N t Bordet. parapertuss.

l — _ — — +/- /@il — | adiplobaciti A, lwoffi (Mima

polymorpha)+)

+) The subdivision of the new genus .dcinetobacter into  proteolytic and glucolytic species ?
was not taken into consideration in this scheme

Abbreviations and Symbols used in Tables.

+, positive; or: formation of nitrite F, fluorescein
/, or (reaction of majority of strains listed first) flag, flagelilum
—, negative G, gas

( ), occasional strain R, resistant
A, acid S, sensitive
(a), no data available as ol now t, tan

b, bull w, white

D, delayed y, yellow

Other abbreviations are explained in the text.

R ESUMO utilizando-se para o propésito. 9 testes de

. P T TI rotina em 7 meios de cullura.  Sete testes
Sistema econémico pura a Identificacio de

bastonetes Gram-negativos nao fermentabivos:
1. Uma alternative simplificada e atual.

adicionais sfo utilizados em circunstancias

especiais. O esquema abrange 34 microrga-

niemos. Na maioria dos casos, o diagnéstico

- . . cp - To sor atinot mira de 48 ho

Propde-se um, sistema de identificacio de — correto pode ser atingido dentro de 48 ho-

hastonetes Gram-negativos néo fermentativos, ras apds o isolameato,

Bioquest, Cockeysville, Md.

Key Scientific Products, Los Angeles, Calif. (see directions)
‘Warner-Chilcott Laboratories, Morris Piains, N.J.
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UMA TERCEIRA ESPECIE DE ACT[NOMYCETALES PO GENERO

ELYTROSPORANGIUM, E. CARPINENSE SP. NOV.,

ISOLADA DE SOLO

EM PERNAWBUCO

José Otamar Falcio de Morais (1)) José Oliveira da Siva (1) & Clélio MacHapo (D

RESUMO

Através de um estudo comparativo direto das culturas-tipo das espécie de
Llytrosporangium até agora descritas, a saber E. brasiliense ATCC 23727 e E.
spirale ATCC 25664 com uma cultura recentemente isolada, n.° 70-6-2, os Auto-
res chegam a conclusGo de que a Gltima pode ser diferenciada das duas primeiras,
devendo, por isso, ser considerada como espécie nova. A caracteristica distintiva:
mais importante da nova espécie € a coloragdo marrom-negra apresentada pelo
reverso do desenvolvimento, apds a primeira semana de cultivo, na maioria dos

meios comumente empregados.

Por ter sido isolada de amostra de solo colhida em Carpina, Pernambuco, a

espécie recebe o mnome de Elytrosporangium carpinense sp.

nov, Cultura-tipo:

Amostra 70-6-2 do Laboratorio de 1 \/Ilcloblologla do Instituto de Biociéncias, Uni--

versidade Federal de Pernambuco.

INTRODUCAO

O género Elytrosporangium foi descrito em
1966, por FarLcAo pe Morais & col. ® para
enquadrar uma cultura de actinomiceto se-
melhante as do género Streptomyces, tendo
porém uma caracteristica particular: produ-
zia no micélio vegetativo, estruturas em for-
ma de vagens (merospordngios) contendo no
seu Interior uma cadeia de esporos iméveis.
Em 1963 Cross & col. > e Tsycanov & col.®
haviam, respectivamente, sob a denominagio
de Microellobosporia e de Macrospora des-
crito culturas também produtoras de meros-
pordngios, porém apresentando um micélio
aéreo estéril. Os géneros Elytrosporangium
e Microellobosporia foram, pelos seus res-
pectivos  descobridores, incluidos na familia
Actinoplanaceae Couch.  Entretanto, consi-
derando fatdbres como natureza quimica da
parede celular, sensibilidade a fagos, aspec-
tos macroscopicos das culturas, etc., todos
comuns aos géneros Microellobosporia (Ma-
crospora) € Elytrosporangium por um lado e
Streptomyces e demais géneros da familia

Trabalho apresentado por ocasido do III
rizonte, julho, 1971
1y

Instituto de Biociéncias, Universidade Federal

Streptomycetaceae, por outro, PRAUSER &
col. © propuseram que as culturas produtoras
de merosporangios fossem incluidas na fa-
milia Streptomycetacece. Em trabalho an-
terior, um dos autores* ja havia chamado
a atengio para as relagbes existentes entre
Elytrosporangium, Microellobosporia e Strep-
tomyces, sugerindo que o género Elytrospo-
rangium talvez seja o tronco natural de que
derivariam os outros dois géneros.

Duas espécies de Llytrosporangium. foram
descritas: E. brasiliense® e E. spirale®. A
essas duas se junta agora uma terceira (sal-
vo alguma publicagfo de que os autores néo
tém, no momento conhecimento), isolada de
solo cultivado do municipio de Carpina, Per-
nambuco, que é o objeto déste artigo.

MATERIAL E METODOS

Isolamento — A amostra de solo (terreno
cultivado com Manihot utilissima L.),
lhida a uns 10 cm da superficie, foi sus-
pensa e diluida em 4gua estéril. O isola-

Congresso Brasileiro de Microbiologia, Belo Ho-

de Pernambuco, Recife, Brasil
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mento [oi feito por diluigdo em placas, usan-
do-se meio de agar Czapek. As placas [o-
ram incubadas por 7 a 10 dias a 30°C.

Cultura — A cultura estudada tinha por
sigla 70-6-2. Seu estudo para lins taxoné-
micos foi iniciado logo apés o isolamento.

Meios de cultura — Foram usados o;
meios de rotina para estudo de actinomice-
tos.

Métodes — Os métodos seguidos sfo os
indicados para estudo de Streptomyces ™, sal-
vo ligeiras modificacdes.

RESULTADOS

Descricao de Elytrosporangium carpinense
Farcho pe Morats, OLIVEIRA DA SiLva e
MACHADO, s. nov.

Obs.: Os resultados aqui apresentados se
baseiam numa comparagfo direta, da caltu-
ra 70-6-2 com as culturas tipo das duas es-
pécies anteriormente descritas.

Micélio vegetativo — Hifas com cérea de
1p de didmetro; longas, ramificadas. Cold-
nias duras, sécas, como as de Streptomyces,
sendo inicialmente incolores ou cremes, em
todos os meios; apos a primeira semana de
cultivo passam a verde-azeitona (aveia agar,
asparagina-glicerol agar, por exemplo) ou
amarelo-esverdeado (Czapek).

Merosporangios — Abundantemente pro-
duzidos, ja ao 8.° dia de cultivo, em numerosos
substratos <elosados. especialmente em mal-
te-extrato de levedura, aveia e asparagina-gli-
cerol.  Contém, na maioria, em torno de 5
esporos, nodendo conter as vézes até 10 ou
mais. A exemplo das duas espécies antes
descritas os merospordinglos sio vistos ape-
nas no micélio vegetativo.

Micélio aéreo — Cadeias de conidios glo-
hosos, ou sub-globosos, espiralades. A cor
do micélio aéreo, entre 14 ¢ 21 dias de cul-
tivo é cinza clara com uma tonalidade mar-
rom, ou cinza escura, conforme o meio.
Caracteristicas de cultivo e bioquimicas:

Extrato de levedura-extrato de malte
agar (Meio ISP-2, Difco) — Crescimento
inicial (vegetativo) incolor. Micélio aéreo cin-
za escuro aos 14 dias. Reverso (14 dias) max-
rom-castanho quase negro.  Pigmento sold-
vel ndo formado. Hifas aéreas ferteis, S ¢
RA. Pigmento solivel ausente.

Agar aveia (ISP.3, Difco) — Cresci-
mento inicial incolor, passando depois a ter
uma coloracio castanha escura, quase negra
(veverso). Micélio aéreo cinza, com hifas
aéreas férteis, S ¢ RA.  Pigmento solivel
ausente.  Merospordngios numerosos.

Amido agar (ISP-4, Difco) — Cresci-
mento inicial incolor, passando a verde na
base da inclinagdo (tubos). Micélio aéreo

cinza. Reverso castanho a quase negro. Hi-
fas aéreas S, férteis. Merosporangios nume-
vosos. Pigmento solavel n&o produzido.

Asparagina-glicerol agar (ISP-5, Difco)
— Crescimento de inicio incolor, passando,
apés o 7.° dia de cultivo, a verde-azeitona.
Micélio aéreo cinza escuro aos 14 dias. O
reverso aos 14 dias é marrom-negro. Pig-
mento solavel néo formado. Merosporangios
NUMErosos,

Tirosina-agar (ISP-7, Difco) — Cresci-
mento inicial incolor, precocemente recober-
to com micélio aéreo branco. Este passa,
ja nos 7 dias, a ter uma colovacfio cinza es
cura. Reverso, aos 14 dias, castanho-negro.
Pigmenlo solQvel ausenle.

Agar glicose — Desenvolvimento branco-
acinzentado. Micélio aéreo escasso (s6 nas
margens das estrias), cinza-lavanda. Rever-
so creme esverdeado. Pigmento solivel au-
sente, Micélio vegetativo — [ragmentacao
consideravel; auséncia de merosporangios.

Agar Czapek — Desenvolvimento inicial
incolor, passando ao 7. dia de cultivo a
amarelo esverdeado no terco inflerior da es-
tria (em tubos). Em placas é incolor «

amarelo esverdeado (nas extremidades das
estrias).  Reverso castanho ou esverdeado
correspondentemente.  Micélio aéreo muito

ralo, cinza claro. Plgmento solivel ausente.

Reducae de nitrato a nitrito — Positiva.

Hidrsolise de amido — Positiva (10 mm
ao 10.° dia de incubacio), moderada.

Leite tornassolado (Oxoid) — Peptoni-
zacglo total ao 14.% dia. Crescimento em anel.
castanho escuro.

Gelatina-peptona (Oxoid} — Anel creme-
amarclado. Peptonizagdo total aos 14 dias.
Pigmento soldvel ndo produzido.

Melanina — Na»n produzida (ISP-0 «
ISP-7, Dileo; Gelalina peptona, Oxoid),

Utilizacdo de compeostos de carbono
{meio basico ISP-9, Difco} — Resuliado po-
sitivo para L-arabinose, D-frutose, ramnose.
D-xilose, l-inositol, rafinose, manitol, lactose ¢
salicina.  Resultado negativo para sacarose.
Celulose  (solugdo de Czapek sem sacarose,
com fitas de papel de [iltro): auséncia de
desenvolvimento.,

Atividade antagonista — Nio detectada,
em estrias cruzadas e em meios liquidos, pa-
ra bactérias, leveduras e fungos filamentosos.

Temperatura de crescimento — A
amostra desenvolve-se bem entre 25 e 40°C,



com 6timo entre 35 ¢ 37°C. A 45°C o cresci-
mento ja se revela muito fraco.
ISP-2 e ISP-5, Difco; incubagio em am-

hiente séco, exceto no que se refere a 45°C

NOVA ESPECIE DE

quz foi feita em banho d’agua).

Cultura-tipo — Amostra 70-6-2 do Labo-
ratorio de Microbiologia do Instituto de Bio-
ciéncias, Universidade Igderal de Pernam-

buco.

Principais

diferencas

ACTINOMYCETALES

{Meios

CONCLUSAO

Pelas caracteristicas de cultivo a amostra
pode ser distinguida com facilidade das duas
espécies de Elytrosporangium antes descritas:
E. brasiliense e k. spirale.
tipico é a coloragfio quase negra apresentada
pelo reverso das colonias, apés a primeira
semana de incubagfio, em quase todos os

Seu trage mais

meios de cultivo, (Tabela ).

TAB LE I

entre

Elytrosporangium

carpinense

anteriormen te descritas

sp. nov,

€ as duas espécies

E. carpinense sp. nov,

E. brasiliense
ATCC 23727

E. spiraie
ATCC 25664

Agar glicose

Agar extrato
de malte —
extrato de
levedura
(ISP-2)

Agar aveia
(ISF-3)

Agar amido
(ISP-4)

Agar-asparagina-
glicerol
(ISP-7)

Agar-Tirosina
(ISF-7)

Agar Czapek

D: branco-acizentado
M.a. 2scasso (nas mar-
gens das estrias), cinza-
lavanda, R= creme
esverdeado. FP.sa.

M.v.= Fragmentacio

D.i.i. M.a.= Cinza escuro
a0s 14 dias. R.= (14 dias)
marrom quase negro,
F.s.a. ’

L.l passando a
castanho escuro.
R= quase negro.
M.a.= cinza. F.s.a,

D.i.i. passando a verde
na base da inclinacéo
(tubos). R.= castanho
a quase negro

M.a.= cinza., F.s.a.

D.i.i. passando a xerde-
azeitona,

M a.= cinza escuro

R= rmarrom-negro
F.s.a.

M.a. precoce, cinza
escuro, R= castanho
negro. 5.4,

D.i.i. passando a amarelo-
esverdeado. R=castanho

i D= incolor a castanho.

M.a.= cinza azulado claro
= castanho,

F.s.a,

D= incolor

R= incolor

M.a.= escassc, cinza-
azulado. F.s.a.

D= incolor

M.a.= branco-acizentado,
R= incolor a creme
amaretado

Ps.a.

D= incolor a creme.
R= incolor. M.a.=
ausente ou escasso,
branco. R= incolor
P.s.a.

M.a.= cinza claro
azulado. R= castanho
a marrom claro
F.s.a.

D= color a c¢or de
chumbo. M.a. néo

D= creme., M.a.= cinza
claro. R= castanho-
amarelado. P.s.=amarelo
claro.

D= castanho

R= castanho

M.a.= cinza-marrom

D= incolor a creme,
passando a castanho
claro, M.a.= cinza claro.
R= castanho claro. P.s.a.
D= incolor a creme

R= castanho-amarelado
M.a.= c¢inza-branco
Psa.

D= raso, incolor a

cinza-esverdeado.

a esverdeado, produzido. R= incolor a Rs= incolor, P.s.a.
M.a. cinza claro, P.s.a, creme, F.sa.
SRalicina Positiva, Negativa Negativa
Sacarose Negativa Negativa Positiva
D = Desenvolvimento, crescimento D..i. = Desenvolvimento inicial incolor
M.a.= Micélio aéreo M.a.c. = Micélio aéreo cinza
R = Reverso do desenvolvimento PPs.a. = Pigmento soldvel ausente
P.S. = Pigmento solavel M.v. = Micélio vegetativo
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SUMMARY

A third species of Actinomycetales of the
genus Elytrosporangium, E. carpinense sp.
nov. isolated from soil in Pernambuco, Brazil

A direct, comparative study of the cultures
70-6-2 (E. carpinense sp. nov.), E. brasilense
2572 (ATCC n.e 23727) and E. spirale COA
(ATCC n.° 25664) showed that the culture
70-6-2 may be easily distinguished from the
two other, being, no doubt, a new species
of the genus.

The main distinctive chatacter of the new
species is the almost black color of the re-
verse side of the growth it prodices in se-
veral culture media, - Other characteristics
of E. carpinense sp. nov. are: 1 — dark
eray aerial mycelium, 2 — S and RA spore
chains morphology, 3 — abundant production
of merosporangia on several media, and 4 —
positive utilization of salycin and negative
one of sucrose.

Type culture: 70-6-2 of the “Laboratério
de Micribiologia do Instituto de Biociéncias,
Universidade Federal de Pernambuco”.
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ISOLATION OF ARIZON4 FROM HUMAN ENTERIC

Maria Iéda SIQUEIRA (1)

INFECTIONS

& Marcelo ©MacaLuies (1)

SUMMARY

Out of 1200 faecal routine cultures it was isolated 25 Arizona strains.

The

high incidence of recovery was thought to be due to the sistematic transference
of fermenting lactose colonies to the screening medium and further serologic and
biochemical studies of all cultures urease negative and H2S positives.

Although arizona seem to have a patho-
genic potencial similar to that observed in
the salmonella organisms, only occasionally
they are isolated from human sources. Pro-
bably, this occurs because some arizona
strains ferment lactose promptly upon selec-
tive enteric media and thus their colonies
can be mistaken for those of coliform. This
eventuality was kept in mind during this
survey that studies the frequency of Arizona
among human enteric cultures at diagnostic
laboratory routine work.

A. total of 1200 fecal specimens sent to
laboratory for isolation of pathogenic ente-
ric bacteria were plated on EMB-Agar, SS-

Tetrathionate Broth. Two colonies of each
kind, lactose fermenting and non fermenting,
were picked out from the plates and trans-
fered to a double phase screening medium
composed of a butt indicative of motillity
and urease production and a slant of TSI-
Agar. All the cultures non urea splitting
and H2S producers were tried through slide
agglutination against anti-Salmonella, anti-
Arizona and anti-Citrobacter polyvalent sera
(Difco). The positive cultures in Arizona
serum were submitted to the following bio-
chemical tests: indol, KCN, gelatin, malo-
nate, citrate, lisine, lactose, sucrose and

dulcit (KAUFFMANN, F. — The bacterio-

Agar and Brilliant Green Agar (Difco), di- logy of Enterobacteriaceae. Munksgaard,
rectly and after enrichment in Kauffmann’s  Copenhagen, 1966).
TABLE I
Biochemical characteristics of the 25 Iisolates
\ Strain l
\ 1-10 11-12 13 14-15 16-18 19-20 21-22 23 24 25
Test o
> S
Indol - — — — - - — — - —
KCN — — + — — — - — —_ —
Gelatin + — + + + - + — + +
Lisine + + + + + + + + + +
Malonate + + + — — + — — + —
Citrate + + + + + + + + + +
Lactose + + + + + + + + + +
Sucrose — — + — — — + + - +
Dulcit — - — — + + — — + +
(1) Departamento de Microbiologia; Faculdade de Medicina da Universidade Federal de Pernam-
buco — Cidade Universitaria -— Recife, Pernambuco - Brasil
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In this way it was possible to select 25 cul-
tures (2.09%) that had agglutinated strongly
in Arizona poly serum. Ten of these showed
a typical biochemical pattern similar to that
presented by the Arizona group in accor-
dance to  Ewing’s identification tables
(Ewine, W. H. et al. — J. Infect. Dis., 119:
197-213, 1969). The left 15 strains showed
somewhat aberrant results in the battery of
tests (Table 1). Thus, it would be good to
performe more extensive biochemical and
serologic studies before deciding, with cer-
tainty, if the atypical isolates are, in reality,
Arizona.

The incidence of typical and probable
Arizona, presently observed, was higher than
that previously described on other paper
Buar, P. et al. — Indian [J. Med. Res.,
57:1240-1245, 1659) and might be attributed

to the careful transference of coliform-like

colonies to the screening medium and further
serologic and biochemical studies of all
suspect cultures. About 70.09% of our ari-
zona strains were able to attack lactose within
24 hours.

RESUMO

Isolamento de Arizona de infec¢bes
intestinais humanas

De 1200 coproculturas rotineiras isolaram-
se 2> amostras de Arizona.  Atribuiu-se o
sucesso dos isolamentos & repicagem siste-
matica de colonias fermentadoras da lactose
para o meio de triagem e ao ulterior estudo
soroldgico e bioquimico das culturas produ-
toras ‘de H2S e urease negativas.

Recebido para publicacdo em 8/12/1971.
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