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— Abstract —

Antimicrobial Activity of Rifampicin in Vitro and
in Established Tuberculosis in Mice

Sung Chin Kim, M.D. and Sang Chae Kim, M.P.H.

Dept. of Bacteriology, Korean Institute of Tuberculosis, Korean National Tuberculosis Association

A study was made of antimicrobial activity of rifampicin in vitro against 31 clinical isolates from
Korean TB patients without previous antituberculous chemotherapy. Alsc the strains were tested, the
standard strain HwRv, M. bovis, M. avium and 6 strains of mycobacteria other than M. tuberculosis
including 11 additional strains of Gram-positive and Gram-negative bacteria.

Also studied in vivo were the therapeutic effects of rifampicin on established tuberculosis mice. Mice
weighing 14+1 gm were inoculated intravenously with M. tuberculosis (HaRv). The treatment was
oral and the following drugs were given daily, isoniazid (10 mg per kg), rifampicin (10 mg per kg), and
isoniazid (5mg per kg) combined with rifampicin (10 mg per kg).

The results obtained are as the followings.

1) Of the 27 strains tested on Lowenstein-Jensen medium, all 27 were inhibited by 10 mcg/ml concent-
ration, 23 were inhibited by 5 mcg/ml concentration, and 1% were inhibited by 2.5mcg/ml! concentra—
tion.

2) Of the 31 strains tested in Kirschner's medium, 23 strains were inhibited at 1 mcg/ml concentration,
10 strains were inhibited at 0.5mcg/ml concentration, and 4 strains were inhibited at 0.1 mcg/ml
concentration. All 31 strains were resistant at 0. 05 mcg/ml.

3) Of the 31 strains tested in Dubos broth medium, all 31 were sensitive at 1 mcg/ml concentration,
while 30 strains, 26 strains, 21 strains, and 1 strains showed sensitiveness at 0. 5 mcg/ml, and 0.1 mecg/ml,
0.05 mcg/ml, and (.01 mcg/ml concentrations respectively.

4) Incidence of naturally resistant mutants in the HyRv of M. tuberculosis was 20 per 10* bacilli at
5mecg/ml and 66 per 10° bacilli at 10 mcg/ml concentrations on L-] medium after 6 weeks incubation.

5) The strains of M. bovis, M. thamnopheos, Photochromogen and Scotochromogen showed remarkable
susceptibility but M. avium and M. platypoecilus showed a growth even at 20 mcg/ml concentration.

6) In an additional study of Gram-positive and Gram-negative bacteria susceptibility to rifampicin,

Gram-negative strains showed resistance at 1mcg/ml concentration while Gram-positive strains were
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inhibited at (.05 mcg/ml concentration.

7) After 10 weeks of therapy for established tukerculosis in mice, the combination of isoniazid with

rifampicin was most effective, and isoniazid alcne, next effective, and rifampicin alone, least effective

on the basis of reduction of viable units in lung. But there was no significant differences among the
three regimens in death rate, lung- body weight ratio, spleen-bedy weight ratio, and Acki’s standard

observation of lung lesions.

8) The strains reisolated from establiched tukerculosis mice did not show resistance to rifampicin

during the 10 weeks therapy.
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Table 1. Rifampicin susceptility of M. tuberculosis isolated from Korean TB patients
and reference acid fast bacilli

Media . . Kirschner’s
\_Drog concentr, (mcg/ml) ' L-J Medium [ Dubos Broth Medium ! Liquid Medium
Nmmms \\\’1.25 25 5 10 2 }0. 01005 0.1 0.5 1'0. 01005 0.1 0.5 1
Hy:Rv(M. tuberculosis) 'CR CR — — ——[ CR PR — — —'CR CR CR CR PR
M. bovis CR CR — — - |
M. avium CR CR CR CR CR‘
Photochromogen CR CR CR — ‘ |
Scotochromogen CR CR CR CR — g
M. thamnopheos CR CR CR CR —| ‘
M. platypoecilus CR CR CR <CR CR! ‘

Complete resis~- | 24 13 1 0

02 9 5 o 0 31 28 27 19

M. tuberculosis tance (CR) '
isolated from b , 3 . 3 0 ) O' 0 A .
artial resis- ‘ 0 2
Korean TB tance (PR) !
patients
Sensitive 0 12 23 2% 30 31 0 0 4 10 23
% -44485210001000326778399681000’* —12.932.374.2

Note: Number of strains tested:
on L-J Medium: 27
in Dubos Broth Medium: 31
in Kirschner's Liquid Medium; 31
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Table 2. Rifampicin susceptibility of various bacteria isolated by
the National Medical Center in Korea (on Blood Agar)

Name of strains s "™ | control | 0.005 | 0.01 | 0.05 0.1 0.5 | 1meg/ml
Bacillus sp. -+ -+ -+ + + — —
Stap. aureus + -+ + -+ - — -
B-hemolytic Streptococcus -+ + + + - - -
Streptococcus + + + - —_ - -
Coryn. diphtheriae + -+ + — - - —
Pneumococcus sp. -+ + + —_ —_ — —
Diphtheroid + + + —_ — -_ —
Enterococcus sp. + + o+ + + + +
Pseudomonas sp. + + + + + + -+
E. coli + + + + -+ + +
Prot. mirabilis + + + + + -+ +

A4 vebisich. Dubos e luj 9k~]e] A& 0.01 mcg/
mle] 3.2%>7F 0.05 meg/mle] 67.7%7} 0.1 mcg/ml
o] 83.9%>}F, 0.5mcg/mlel]l 96.8%7}, 1mcg/mlel]+
257t 47 A& Jeu ek Kirschner o a vf o
A1l A 1meg/mlo] 74.2%7F 0.5meg/mlo] 32.3%
7t 0.1mcg/mle] 12.9%7F 22 44 & bl o

BEWE 5 4% 29 F L 5meg/mlo] photocromo-
gen & 10 meg/ml o] Scotochromogen 3 M.thamnopheos
< 20mcg/mle] 77} e velgort BR Ay
3 M. platypoecilus & 20 meg/mlol = fith: 2 e}
Wl =} (Table 1)

BEWGE % —BUEL Table 20]4 RE& uls} Zo]
Gram [Bi:#<] Bacillus sp. & 0.5 mcg/mlof
Staph. aureus 9} S-hemolytic Streptococcus &

o] BEMmiEN ABCT I & AESIA ¥& EF
& 11504 ol E Mo} a2 KR/DRSIAG. =
v FHF FFHRER DFL 2 Tl vH €A
A5 e

Mice =R vlzsf »w] Fig. 3ol vehrd uvie} 7
of FAF FKHEHE sl EAu AsF(ABOLR
Wkt ABCE Abele] Aol HER A5t Wl
=t

Mice Wil MR WWMEE 24 Fig.4o] dehd
vks} o] A BT F vlAl 2 AelelE FAY AVt Y
Aup AaFe ABCE Aolele %93 4% & 4+ o

0.1 mcg/mle] Streptococcus, Coryn. diph- @ '\\
theriae, Pneumococcus ¥ Diptheroid $& 2 ol .
0.05meg/mio] 244 et Gram Mt 3 P |o‘]rzoa
B9l Enterococcus sp, Pseudomonas sp, E. ¢ ! L 25meg/mi {33 P
coli 8 Prot. mirabilis $¢ 1meg/mle]= it 2 ) 25megmi | i
48 el »oo \\ Smcg/ml 20
5 10meg/ml a5
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Fig. 1. The incidence of naturally resistant mutants in the

Hy:Rv strain of M. tuberculosis. (on Liwenstein—
Jensen medium)
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Table 3.

Sensitivities of rifampicin 1000 mcg/ml resistant strain of M. tuberculosis to other anti TB drugs.

R/AMP 1000 mcg/ml resistant strain
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Fig. 2. Comparison of body weight in grams.
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Fig. 3. Cumulative percentage of mice dying
due to intravenous infection with
tubercle bacilli
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Fig. 7. Viable units of tubercle bacilli in lungs
of tubercle bacilli inoculated Mice.
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Taable 4, Drug sensitivity of animal passed tubercle bacilli during the treatment.
2nd Week 4th Week | 6th Week |  8th Week 10th Week
Sen. Res. Sen. l Res. ; Sen. l' Res. ? Sen. ’ Res. Sen. ’ Res.
A | to R/AMP 3 | 3| E ER ER
a | to R/AMP 3 3 3 ’ 3 3
to IHN 3 3 3 3 3
c | tomu ER B 3 | R s | 1

Sen, : Sensitive
Res. : Resistant

WAL A JFgsel @ 2 A5 Ggdten &
22 2 71e3e] EAE gol ATk ¥ Hez 4
z} e}, 22l 3 Table 1o by ups}l o] Dubos o)
A o) 7] (Tween 80 HDN A2 244 o] Kirschner 4
Al A A44 urk ¥l L0 o]& Lorian
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vhal ulel kol Tween 8021 &FHHEFE wE Aolgtn
25,
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A sheh zpo] g o] B3] ws] Gram BB 25
o MIC7 453 g cpepsiey. w0 in
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€ VgAY A 2 o e A4 Fed 2
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7} 20mg/mle] = W4-¢ HehiAnr 29 fREe
lay F& 44 vz g
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T o] o] R/AMP & F& HEMIS TREHEC) ¢
g A4S GEAD 2499 AAN4E R/AMP &

BEMT#4: B8] 1000 meg/ml A Fo] INH, SM, PAS, TBL
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BEHk HoRve mHEE €384 24 Smeg/mldle
102 20, 10 mcg/ml o) 10°%} 6622 Vel Ver-
bist 2} Gyselen®& Smcg/mlo] +107%0.8 wsta g
o] z Aelst ks Eu] ol flelAE A4 vl
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