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HE incidence of the development of strepto-

myein resistance, in viveo, by the Mycobac-
teriwm tuberculosis has, sinee the entry of this
antibiotic into the therapeutic field been vari-
ously reported as ranging over a wide seale,

These reports, far from being conflicting,
merely reflest the still widely divergent views
and trends associated with dosage and dura-
tion of therapy as well as the variety of labora-
tory methods presently being utilized to ar-
rive at what, at the moment, is no more than
an arbitrary conclusion,

The following report is concerned with the
development of streptomyecin resistance in pa-
tients treated at the Toronto Hospital for
Tuberculosis, Weston, Ontario. The method

* From the Laboratories, Toronto Hoapital for Tuber-
culosis, Weston, Ontario.
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used, which iz deseribed below, employs a
golid medium to which a representative cross
seetion of the baecterial community is trans-
ferred following growth in diagnostic Lowen-
stein’s medium. Good growth at a concentra-
tion of 50 megm. streptomyein per c.c, was
taken to indicate resistance, bearing in mind
the fact that at least 95% of the cases showed
no growth in eoneentrations of more than 2
megm, streptomyein per e.c. prior to therapy.

MeTHODS

Ihagnostic culture—Sputa and fasting gastrie
were exposed to an egual volume of 2395 tri-
basic-phosphate for 24 hours at a temperature
of 37¢ C. Following centrifuging and neutral-
izing with 0.1N hydrochloric acid, using bromo-
thymol blue as an indieator, the sediment was
planted in two diagnostic Lowenstein’s slopes
and incubated at 37° C., until positive, or for
a maximum of eight weeks. Specimens from
genito-urinary cases were, whenever possible,
24 hour urine specimens from which the tannic
acid precipitated sediment was similarly
treated.

ResisTavce TesTs

A homogencous suspension of a representa-
tive cross section of the growing bacterial com-
munity was made by transferring organisms
from the Lowenstein’s slopes to saline, making
certain that samples from as many of the
eolonies as were apparent were ineluded in
the suspension. Egual volumes of the suspen-
gion were then spread on a series of Petri
dishes econtaining Herrold’s medium.®* Rach
series ineluded a control plate which eon-
tained no streptomyein and six others in which
the concentrations of streptomyecin were as
follows: 0.5, 2, 5, 10, 25 and 50 megm. strepto-
mycin per e.¢c. The plates were ineubated at
37 ., for four weeks. At the conclusion of
this period there was almost invariably eon-
fluent growth in the control plate. The growth
in the remaining plates were read in degrees
of positivity varying from ++++ to Q.

* HERROLD'S MEDIU

PRDBORity, 0t s Ty p e s 10 gm.
b L S L R L Ry 5 gm.
Beef extract (Difeo) 3 gm,
Apar ...ciiiiaein tams A 10 gm.
Inatilled water t0 & .ovvvrsnrnnnnns 1,000 ¢
1) LR A Pyt P T2-7.8

Pour into flasks in 150 c.c. amofMis, Autoclave at 15
Ib. for 20 minutes. Cool to 56° C. Add streptomycin in
the desired amounts, Alsa at 56* C,, add azeptieally, one
epg yolk to each flask,
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Ralio of resistance o sensitive sirains.—While
the method described above has the obvious
disadvantage that it does uot provide the in-
timaey with streptomyein such as would pre-
vail i a fluid medinm, it s however possible,
by registering the discrepaney in the degrees
of positivity between any given plate and the
econtrol, to arvive at a rough estimation of the
rativ of sensitive to resistant variants at a
given concentration of streptomyein,  The
arbitrary term *‘completely resistant”’ has heen
applied 10 those eases in which growth at a
coneentration of 30 megm. streptomyein perv
e, has approached, visually, the growth at
four weeks in the control plate. Fuarther
elaboration of this investigation by whatever
method, might divalge information which
would eliminate those paradoxieal problems
in whieh elinieal improvement eontinues de-
spite Iaboratory assuvanees that a given case
is now "resistant’’.

Tavue 1.

PHE-STHEPFTOMYCIN HENAIVITY

Hpecimen ..., G (i 2 310 253 a0
4+ 4
Hputum .. ++ 4+ 4+ w0 0 0

Pre-streptomyein sensitivity tests have been
eompleted in some 225 cases. In 959 of cases
results of the vrder of those shown in Table 1
have heen obtained. In the remaining 5%
growth has ocenrred in 5 megm. streptomyein
per c.e., or, very oecasionally in a eoncentra-
tion of 10 megm. streptomycin per ce. It is
recognized that the concentrations  required
completely to inhibit growth are of a higher
order than obtains in a fluid media, but eom-
parisons carried out in these laboratovies with
a modified Dubos medium,® show the dis-
erepaney to he of a constant order of magni-
tude.

TasLe II.

Ixcipexce oF IN Vivo RESISTANCE
Complete cases (pre- amd post-gtropto.

myein cultures) ...iiaieianaeiaean R 395
Negative on eultare following therapy .... T2 435
Total cases 160 1007

Table II indicates the position with regard to
160 eases in which investigations were under-
taken hefore and following therapy. (aszes

* Dubos Medium, D.V.A. modifiention, Personal com-
munications from the Laboratories, Christie Street Hos-
pital, Toronto, Canada.

were regarded as being negative when at least
one specimen of sputum (three day pool) or
one fasting gastric were negative at the con-
elusion of eight weeks’ eulture,

TasLe IIL.

Completely resistant (50 mego) oo, AT dLGg
Marked increase inm resistance (10 to

o 7L ) RO e e - PR e 15
No significant inerense

20,5%%
37.7%

e R W S RO

Total cozes BT

Table 11 represents the ineidence of strepto-
mycin resistance developing in the 88 cases in
which positive eultures were obtained heforve
and after treatment.

Follow-up investigations.—In those eases from
which positive eultures may bhe obtained regu-
larly following therapy, it has heen considered
of interest to earry out investigations at monthly
intervals. In no instance where this has been
done in a “resistant’’ ease has it heen possible
to demonstrate a retwrn to a predominantly sen-
sitive baeterial community, although it is of
interest to note that at least on two oceasions,
resistant vaviants were not demonstrated until
the clapse of some two months following the con-
clusion of therapy. Continued investigations of
this nature ave proceeding,

Time of developnient.—In the majorvity of
cases in which resistance developed, the resistant
variants were shown to dominate the eultures at
the conclusion of seven to eight wecks of eon-
tinuous therapy on 1 g, streptomyein daily. In
a relatively small pereontage of cases in which
resistance was eventually demonstrated, resistant
variants did not become apparent for a much
longer period and in some instanees, already
noted, not for several months after the conelu-
sion of therapy. '

Divect and indirect methods, — Tt has been
noted, in eases in whiel tests have been per-
formed by both a direet and indirect method,
that in those instances in which the organisms
are planted direetly to the Herrold's medium
without previeus ineubation and growih in
Lowenstein's media, resistanee as indicated by
erowth in serial dilutions secms to be less than iff
the bacilli were previously gvown on artificial
media. This may have an cxplanation in a
possible streptomyein content of sputum o
alternatively may be related to changes brought
about by growth on artificial media,
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SUMMARY

(1) The ineidenec of the in vive development
of streptomycin resistanee is reported in 88 cases
treated by 1 gm. of streptomyein daily in
divided doses for periods of 60 to 90 days. (2)
attention is drawn to the following points: (&)
the possible advantage of a solid medium where-
by some indication may be obtained of the rela-
tive number of resistant and sensitive variants.
{b) The high incidence of streptomyein sensi-
tive strains encountered prior to therapy. (¢)
The possible delay in the appearance of strepto-
myein resistant variants even after the conelu-
sion of therapy. (d) The absenee of a return,
evenn after several months, to a sensitive state.
{e) The relative early onset of resistance. (f)
Possible discrepancies in veported vesults de-
pending on the methods emploved,
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