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lntroduction
RESISTANCE OF PATHOGENIC BACTERIA to an-

tibiotics is beooming an arer increasing problem. Over
the past several years, there have been a number of
reports wtrich point to the existence of an appreciable
proportion of tetracycline-resistant strains arnong any
large group of beta-haemolytic streptococci.

Reports from Britain show an increasing incidence
of tetracycline-resistant streptococci. Parker, Maxted
and Fraser (1962) found that 12% of 921 streptb
cocci of Lancefield's group A, submitted to the Strep
tococcus and Staphyloooccus Reference Laboratory
at Colindale, were tetracycline-resistant. Mitchell and
Baber (1965) found that 32% ol 640 group A strains
isolated in the Bristol area were tetracycline-resistant.
Dadsrtrell (1967) found an increase in the tetracy'
clin+resistant group A streptococci from 1% in 1958
to 44% in 1965. Robertson (1968) found that the
overall percentage of tetrarycline-resistant strepto-
cocci (groups A, B, C, G and D) had remained almost
stationary, varying from 28% in 1963 through 35% in
1965to 27%in1967.

ln the United States of America, Kuharic, Roberts
and Kirby (1960) found 20%of group A streptococci
from clinical sources to be tetracycline+esistant.

ln Australia, Lane (1962) found that 19.4% of 98
streptococci to be fully resistant to tetracycline.
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strains of naturally occurring group A haemolytic
There is, at present, no information in Malaysia on

the antibiotic sensitivity pattern of the haenolytic
streptococci. The present study was undertaken to
establish a base line of the in vitro antibiotic sensiti-
vity pattern, and to observe if there is any significant
proportion of resistant strains amongst the strepto-
cocci isolated from clinical material.

MATERIALS AND METHODS
Routine specimens were zubmitted from June

1967- March 1970 to the Bacteriology Departrnent
of the University Hospital wfiich has busy outfatient
departncnts and about 700 acute beds. Specimens
were taken on sterile cotton wool swabs.

The table shows their E)urces and the numbers
isolated from each site:-

Sources of Haerno streptococci
356

98
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6
6
4
3
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Tllroat
Wounds and.Abscesses
High VaginalSwabs
Blood Culture
Ear
Sputum
Urine
Eve

485Total
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In the laboratory, the swabs were cultured on 10%
layered ox-blood agar plates. All plates were inocula-
ted on a 2 x 2 cm. area and streaked out with 3
successive series of streakings, flaming the loop be
tween each. The plates were inubated overnight at
37oC., both aerobically and anaerobically.

All colonies showing beta-haemolysis were picked
and subcultured to obtain pure growth. Sensitivity to
antibiotics was tested by streaking blood agar plates
with the strain, on which rrtrere then placed filter
paper discs impregnated with antibiotics (MAST).
The concentration of the antibiotic in each disc was
penicillin 4 units, tetracycline 25 ug, ampicillin 5 ug,
cephaloridine 5 ug and erythromycin 5 ug. A strain
was considered resistant only if it grew right up to the
edge of the disc.

The Lancefield grouping of the streptococci was
determined by sensitivity to bacitracin (discs of 0.1
units - Mast), and by the precipitin reaction (Lance-
field 1933) using sera of groups A, B, C and G (Bur-
roughs Wellcome).

RESULTS
A total number of tl85 strains of haemolytic strep

tococci of all groups were isolated, of wtrich 126
(25.98P/6) were tetracycl ine-resistant.

Lancefield gnouping on 315 strains shovrcd 180
157.1%l belonged to group A, 8(,2.5%l to B, 40
(12.7%l to C, 51 |.16.2%l to G and 36 (11.6%) to
none of these groups. These figures compare closely
with those of Robertson (1968).

Of a total of 180 group A strains, 29 were tetracy.
clineresistant giving the figure of 16.1% as tetracy-
cline-resistant group A strains.

Erythromycin-resistance was noted in 5 strains
(1.CI6) of which only 2 belonged to group A.

All the strains were fully sensitive to all the other
antibiotics i.e. penicillin G, ampicillin, orbenin and
cephaloridine.

DISCUSSTON
The overall tetracyclin+resistance ot26Yo is lower

than published figures for U.K. - (28-35% Robert-
son, 1968). Similarly, the figure of iO.tX for tetracy-
cline-resistant group A streptococci is very much
lower than the 32% of Mitchell and Baber (1965) or
the M% of Dadsvrall (1967). But the figure of 1696
resistant group A strains is not very far from the 2C1%

reported by Kuharic and Kirby (1960) in the U.S.A.,
and the 1996 reported by Lane (1962) in Australia.

The concentration of the tetracycline in the disc
used for the sensitivity testing was 25 ug wtriclr is

higher than that used by Robertson (10 ug) and Dad-
srell (10 uS), but Mitchell and Baber used 25ugper
disc. lt is possible, in fact very likely, that had vrre

used a tetracycline disc of 10 ug, the figures r,rould
have been higher than that obtained using the 25 ug
disc.

Resistance to erythromycin has been reported by
Lowbury and Hurct (1959) of haenrclytic strepto-
cocci isolated from 4 patients with burns. Lowbury
and Kidson (1968) have also described erythromycin-
resistant strains isolated from patients slffring from
burns but they were also resistant to lincomycin.
Dixon (1968) described a group A haenrclytic strep
tococci isolated from a throat slryab wtrich was resis-
tant to both erythromycin and lincomycin.

One of our erythromycin+esistant strains was iso-
lated from a wound swab and was a group G,2 were
from throat sryabs and vvere group A and the other 2
were also from throat swabs but not group A, B, C or
G. lt appears that our 1% erythromycin-resistant
sueptococci is fairly high.

The implication of the above findings are impor-
tant. Firstly, we have established a base line for the
tetracycline and erythromycin-resistant haernolytic
streptococci in Kuala Lumpur. !t would be interesting
to see whether these figures increase or decrease in
the future. This would depend on the policy of anti-
biotic treatment adopted in the cae of streptococcal
infections.

It is difficult to assess how widely tetracycline is
used for the treatment of streptococcal infections,
especially sore throats. Tetracycline resistance may be
responsible for failure to cure the streptococcal car-
rier state or to halt the progress of established infec-
tion with streptococci. But clinical improvement with
tetracycline treatnrcnt may be due to mixed infec-
tions and elimination of sensitive strains before the
emergence of resistant strains.

McCormack et al (1962) considered that the hos-
pital might provide an environrnent for the selection
and dissemination of tetracyclineresistant strepto-
cocci very similar to the hospital staphylococci. This
rnay be true. From our own experience, haermlytic
streptococci isolated from the throats of normal
schoolchildren aged 7 years, showed only about 5%
tetracycl ine resistance (unpublished data).

The problem of the tetracyclineresistant hae
molytic streptococci can be vry largely circum-
vented, but, unless the present magnitude of this pro
blem is appreciated, it may become even greater as
tetracycl ine becornes cheaper.

It is, therefore, important that tetracycline should

Vol. XXV No. 3 March 1971 221



THE MEDICAL JOURNAL OF MALAYA

not be used in the treatment of streptococcal infec-
tions unless the sensitivity of the infecting organism
has been previously determined.

It is probable that by refraining from the use of
tetracycline at present, that rnost of the haernolytic
streptococci in the distant future uould once more
revert and becorne sensitive to tetracycline.

SUMMARY
Antibiotic sensitivity was done on 485 strains of

haennlytic streptococci. Overall tetracycline resis-

tance was found to be 26% and that of group A was

16.1%. The importance of this is discussed.
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