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"IN VITRO" SENSITIVITY OF 100 STRAINS OF PASTEURELLA PESTIS 

FROM NORTHEASTERN BRAZIL TO ANTIBIOTICS AND A 

COMPOUND SULPHONAMIDES 

Dalva A_ MELLO (l) 

SUMMARY 

The Author tested 100 strains of Pasteurella pestis isolated in Northeastern 
Brazil with regard to their sensitivity to six antibiotics and one tri-sulpha compound. 

Results showed that all the strains were resistant to the sulpha compound. 
The sensitivity of the 100 plague bacilli strains to the antibiotics was as follows: 
chloramphenicol 100%, kanamycin and streptomycin 99%, tetracycline 98%, cepha­
lothin 921%, and penicillin 85!%, 

INTRODUCTION 

The rational treatment of plague was initiat­
ed in 1937 when BuTTLE et al. 3 observed 
the action of sulphonilamide on Pasteurella 
pseudotuberculosis and Pasteurella septica in 
experimentally infected animais. Since 1940, 
sulphas have been widely applied in the 
treatment of plague. 

Since that time, antibiotics, with strepto­
mycin as the drug of choice, have superven­
ed the sulphas in the treatment of human 
plague. Other antibiotics have likewise pro­
ven to be effective. 

The rational use of therapeutic compounds 
in infectious diseases demands full knowledge 
of the "in vitro" sensitivity of their etiolo­
gical agents. On the other hand, the indis­
criminate use of antibiotics and sulphas has 
been responsible for the development of re­
sistant strains of microorganisms, and there­
fore is one of the most important impedi­
ments to the successful treatment of indi­
vidual cases. ln addition, this has created 
obstacles in the control of several infectious 
diseases. 

Until the present, strains of P. pestis isolat­
ed in Brazil have never been tested regard­
ing their sensitivity to drugs and antibiotics. 

Considering the significance of plague as 
a public health problem in several parts of 
the world and particulary its position as one 
the important endemic diseases in many 
areas of Brazil, the Author undertook the 
present study in order to determine the' sen­
sitivity of 100 strains of P. pestis isolated in 
Northeastern Region to the sulphas and 
antibiotics. 

MATERIAL AND METHODS 

1) Antibiotics and Drug - The anti­
biotics were used in the sensitivity tests 
according to the following concentrations: 
streptomycin 25 mcg, kanamycin 30 mcg, 
chloramphenicol 30 mcg, cephalothin 30 mcg, 
tetracycline 30 mcg and penicillin 10 units. 
The first three were provided by Oxoid 
laboratory while the others were supplied by 
B.B.L. 
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TABLE I 

Per cent results of the sensitivity of 100 strains of Pasteurella pestis to antibiotics 
and sulphatriad 

Cepha- Tetra- Penicil- Kana- Strepto- Chloram- Sulpha-
Strains lothin ~ycline lin mycin rnycin phenicol triad 

30 ,11,g 30 ,11,g 10 unit 25 ,11,g 25 µg 30 ,11,g 300 ;i,g 

Sensitive 

1 

92 

1 

98 

1 
Resistant 8 2 

A tri-sulphonamides compound (sulphatri­
ad) produced by Oxoid laboratory, was used 
at the concentration of 300 mcg. 

Both the sulpha and antibiotics compounds 
were utilized in form of discs. 

2) Culture· Media - The culture medium 
used in the test with the sulpha was the 
Oxoid Lab-Lemco Agar. Five per cent of 
hemolized horse blood was added to this. 
Blood Agar Base, from the sarne laboratory, 
after the addition of five per cent rabbit 
defibrinated blood was used in the tests 
with antibiotics. 

3) Strains Employed - The .one hundr­
ed strains of P. pestis utilized for the expe­
riments were isolated in the interior of 
the State of Pernambuco during 1966-1967 
from the following sources: 16 from humans, 
59 from rodents, and 25 from rodent fleas. 

The bacteria used as control in this work 
were: Escherichia coli strain Kl2 JS, fully 
sensitive to the sulpha and all the antibiotics 
utilized, and Escherichia coli strain 0111 B4 
Hl2, resistant to these sarne drugs. 

All the bacteria utilized in the present 
experiments were re-isolated in ordinary 
agar and tested as pure culture. Following 
that, the bacteria were suspende d in O . 85 
per cent saline and standardized (Mac-Far­
land) to 3,10 8 microorganismf\/ml. From 
this suspention, broth dilutions in tubes of 
10 ml were made until 10- 2 (3,10 6 micro­
organisms/ml), 5 ml of which were poored 
on the surface of the respective culture 
media in Petri dishes. After few minutes of 
contact the excess of liquid was withdrawn 
by aspiration. The distribution of the anti­
biotics and sulpha discs on the surface of 
the media were made according to the cri­
teria recommended by W.H.O.7. 
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The Petri dishes were then incubated at 
36°C and readings made after 24 hours 
by comparison with control tests 7 • 

RESULTS 

Table I shows the results obtained m the 
tests. 

The sensitivity of 100 plague bacilli strains 
tested was as follows: chloramphenicol 
( 100%), kanamycin and streptomycin 
( 99%) , tetracycline ( 98'%) , cephalothin 
(92%), penicillin (85%) and sulpha (0%), 
The inhibition zone varied from 15 to 20 
mm in diameter. 

As expected, the controls behaved accord­
ingly, i. e. , the strain of E. coli O l 11B4H2 
did not show .any zone to the drugs tested, 
while the strain E. coli Kl2J5 always present­
ed an inhibition zone of about 20 mm dia­
meter to both sulpha and antibiotics. 

DISCUSSION 

Results obtained in the current paper 
demonstrated that all the strains of plague 
bacilli isolated in Northeastern Brazil show 
a high "in vitra?' sensitivity to all antibiotics 
herein tested, and particularly to chloramphe­
nicol. 

BRYGOO et al. 1
• 2, studying strains of P. 

pestis isolated in Madagascar, found similar 
results with antibiotics, though they have not 
used sulphas. 

Strains of P. pestis isolated in Vietnam 
and studied by MARSHALL et aL 4 during 
1965-1966, showed complete sensitivity to 
streptomycin, chloramphenicol and tetracy-
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cline. However, when the above strains of 
plague bacilli were tested against sulphas, 
the following results were obtained: 28. 1'% 
were resistant to 1 mg and 28. 2 % to 250 mcg 
of sulphadiazine, while the resistance observ­
ed to sulphatiazole was of 28. 2% to 250 
mcg and 29. 8% to 1 mg. 

Special attention is called to the resistance 
presented by ali the Brazilian strains of pla­
gue bacilli to the sulpha compound tested in 

· this paper, since sulpha and its derivatives 
are widely employed in treatment of plague, 
and their use has been recommended by the 
W. H . O . Expert Committee on Plague 6 • 

RESUMO 

Sensibilidade a antibióticos e compostos sul­
fonamídicos, "in vitro", de 100 amostras de 

Pasteurella pestis do Nordeste do Brasil 

A Autora estudou "in vitro" o comporta­
mento de 100 amostras de P. pestis em re­
lação ao cloranfenicol, cefalotina, kanamici­
na, penicilina, estreptomicina, tetraciclina e 
um composto de três sulfonamidas. 

Os resultados obtidos mostraram que tôdas 
as amostras apresentaram resistência ao com­
posto sulfonamídico. Quanto aos antibióticos, 
as amostras mostraram uma sensibilidade de 
85% para a penicilina, 92% para a cefalo­
tina, 98% para a tetraciclina, 99% para a 
kanamicina e a estreptomicina e 100% para 
o cloranfenicol. 
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