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WiHiEWE Rifamycin SV <33 % BB E O &2k

RN

Rifamycin SV (Jd4% Rifomycin SV, IJF RM
L&) XA Z Y 7D Sensi H1V~7 |z Lo T Strepto-
myces mediterranei DRI EIR? S 1 7z PiHL
EMBETEL LTSI ABEEIC/EAT %, RM 1 in
vitro FEERTHIZE OFEE & IH LI, <y 2613) 33
SUENEY MIDEBEKICERT, AMATLERT
BT EPTRINCHESLTV5Y, RM BFO#S
TRIRENIZE L, ERBEICEREAE LS REEH
LT3, Curci® iz X b Polyvinylpyrrolidone |
WIR L CHHT 2 TER A ST SRR
Lholz, ZOHEMEIE LD ThinT,

RM OFEEEIERICE LT Nitti 5 10 o33
HY, Flx OBEAPRZHITER b IR R 0 RS
BETAHZERMLNDA, ZOMD RM fHEEOM
WRiZoW TR SN TV L Ve 22 TR TIIFEL D
RM TiHEBE OMPAIREZ M EZRT 5L L b ic, &
ERECEOTwAvb @ % [FEEREE] © RM
Rz > TR T A2 & & L,

ES - R 3

Rifamycin SV (RM) 13+ RV KFEFZRF O Curci
HoFEIZ L2 TAFE L. RM 3£ Propylene-
glycol iz 40 mg/ml OEIEITEHEMEL, O\ THEEAKT
YTHOL, WEATOBHMIIRM Lz, Bt 1 %
INIBHLT, ZOBBIZROZ L Th 5. LR (1
% KH POy 5L 1% Zovx Iy —5) 100 ml,
£FF 200 md, ZVkVr 6ml, 2% <Jty M
6 ml (pH 6.8), 5% HhiZ 90° C 60 HIREBAImHE L
oo PRENIC X D AMIE 1/16 IR TF L7223, Zhudsc
L% RM OO LBLDOTIRAL, BEEH~OK
HT k51,

PIE O RM B iiivb % actual count #14
Bz kolz, TOHEEE, EHY Y oA KEY 20
~100 (10~150) ITFREE LIz & &z, MEVEFRETRROR
BRETEEEZDTHE Td 3 2R, AETIHET

EDNDEBTARCE (R BREARIEL)

ZH BEmM3TES 1A

L, RO & S BERAERRE TR LI L S ORNFEE
BELIEREE CHAIRZ & b LT,

B 20F, BREE TS 2E L & bic 10 450
PR U CABARREKICEREL, £3 10~50 mg/ml @
BERElEY, Zhkz 10 FEHEATHR L T 100~107¢ ¥
EHEOT, RIMUIFE 4 OFFBE OAFTINE 4 oK
v, #Hlic 1078~107¢ HiREzWmEAE&E Tl H&E T
O L Joo HHEBTLARE LT 3T°C 4 R LT
EWHE R 7

EREERLVICER

1) ABUREGE L PR O RM ST Lhig

# 1 iz actual count ¥izXk % RM D&/NFHEEH
IHRE % R 9. ABEO R/NFEEEILRE X, 6.3~
12.5 pg/ml, —JFHRIE O Z ik 1.6~3.2 pg/mi
T, BELTHBE O O BABE & D IRE I E

ZONBIE L AR O RM S MEOEIER TN
SHREBDLNS, BT, ThEMEOXFIO—B)
ERLIBH LiLi,

Table 1. Comparison of Sensitivity to Rifamycin
SV between M. tuberculosis var. hominis
and M. tuberculosis var. bovis

3 Minimal inhibitory
Strain concentration of
rifamycin SV

M. tuberculosis var. hominis

H37Rv 6.3 pug/ml (37)%*

H37Ra 6.3 (97)*

Aoyama-B 12.5 (134)*
M. tuberculosis var. bovis

Denken 3.2 (62)*

BCG 3.2 (24)*

Ravenecl 1.6 (35)*

* Inoculum size (number of viable cell units) used for
determination of the minimal inhibitory concentration.

2) RM &hopisigHl L o XMmitE
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Antibiotic, Rifamycin SV—Kekkaku, 37 (9« 10): 586~590, 1962.
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ANTURERTE HeRv BB X OVHIL B M
D& Ot RM &4 % actual
count ZiCHRTH L, 2 DT, v

Table 2.
Drug-Resistant Strains of Mycobacterium
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Sensitivity to Rifamycin SV of Various

tuberculosis var. hominis

TN BJRERE F UREZEE IR T Strain hﬁ?&?ﬁ:t;ﬁﬁf#ﬁ?
Wiz, HyRv BHBIOHL B #a b | mamyen SV
fEx OEEET RM Tittkx oML <, Bt M. tuberculosis var. hominis H3TRv
R T B R R R Lz, 2 Parent strain 6.3 pg/ml (146)*
OEERIE, E3OZLLTHoT, FHI SM-resistant strain 6.3 (88)*
B BECEERE RM St o 3t KM-resistant strain 6.3 (35)*
pe . VM-resistant strain 6.3 ( 60)*
EERIEZ DR A 5 e, HayRy ko . .
y _ INH-resistant strain 6.3 39)*
RM MHEFRIC 5 v T bR PAS-resistant strain 6.3 (%V
DEWBZIBD SN2l L L, Amithiozone-resistant strain 6.3 (75)%
HaRv #4558 L7c RM TR —K Thioamide-resistant strain 6.3 ( 54)%
ZET SM BRSO KM BEMY M. tuberculosis var. hominis Aoyama-B
BELsHEARD S X oICBbhiz, (£ 3) Parent strain 12.5 (121)*
¥, Zh b RM fitERki: RM 400 SM-resistant strain 12.5 (131)%*
~25 pg/ml Rz & % one-step selec- INH-resistant strain 12.5 (93)*
tion TE 5 N 7z BEEEICHKTE LD PAS-resistant strain 12.5 ( 80)*
THBA, Th D OFHERLER 7 L Hs Amithiozone-resistant strain 12.5 ( 90)*

T 1 AR L7221 ©H % A3, RM 400

* Tnoculum size (number of viable cell units) used for determination of

the minimal inhibitory concentration.

prglml BXU 200 pg/ml THEELIZY
OOHH 1,000 pg/ml Y ETET, fho
100~25 pg/ml THEELT L OX kL
EEALRUTMEL R L, Tibb,

(H37Rv : resistant to more than 10,000 ug of streptomycin per ml; resis-
tant to 100 pg of kanamycin per sml; resistant to 50 pg of viomycin per
ml; resistant to 10 pg of isoniazid per mi; resistant to 1,000 zg of PAS
per ml; resistant to 10 pg of amithiozone per ml; resistant to 125 pg of
thioamide (1314Th) per ml. Aoyama-B: resistant to 10,000 g of strepto-

mycin per ml: resistant to 200 pxg of isoniazid per ml; resistant to 500

RM THEBE OZER b O 13 BIRESEIRIC
S 2ETHERE D AT, BWBICEE Lo
MmHERRFEE L2 & 5 IBbiviz,

PUEDFERMS, RM EMFTiELEH & oz
TR ETEELEVEEZ bR,

3) TIREBHIREE | @ RM &2 {:—Mycobacte-
rium tuberculosis & {DOHIERE & DX

VRFIRE & 720 T 5 IEERIPIRRE 22 RM I
EHETINBELERE LN, Z0OERIT £ 4 1T5ET
LBVT, KMHOIEEEE T RM o3 52 S
fE v &< iz Photochromogen @ RM &M%
Vo L7e2327T, RM EIEERIBEBAUEDBRIEAIL L
TRETEEZLZAVLOLE b 5, M. avium

N UBIED) 3 RM RIS,

UbkoZe<, RM QIFERECEL TR IEEAY
FKEMILENE bl B bhiehs, Zokkio
MR, ATl L OPIERE LA OMBE IS L A X
BIHIEZZT R EBFH270T, Zhrk v TAR
BLOFRIBE O screening 23A[RETH 5 Z L 2417,
EEIIRNC RM 100 pg/ml AT AUERA» %247k
D 7 O, ZOHOMET RM 50 pg/ml D195
ENCEXGTNTEDL ZERG12DT, ZZiTiE
ZOREE T B,

ABlis & ORISR RM 50 pg/ml 85 1 %

g of PAS per ml: resistant to 50 pg of amithiozone per ml.)

s 1 BEFSH T % L &, DRONEERL
LT TAMMEERCTIE, 122 A EFEEBED bR
Vo ZHICK LT, MOREEEITE & A LS ORI
CHEROBERFHEE R T, L LML VEFERTE
3, 50 LT A, Zophx, AMESEEOIEERET,
%z DY Nonphotochromogen 2%\, AMHED
Nonphotochromogen 1, 100,616 # (U. S. A. f1
¥, EEEBIOCERK GRALEARL VS5
NPy B RM 50 pg/mi \2jEME<TH Y, Scotochro-
mogen Ti¥, ZHEK (EFHFAMFHSTED 25 RM 50
pglml CREHETH O,

EEIAGSEOIEEIE X, AR L LR
L OISO L BICEREEN DERA LT LD L 23D
BZEVHBEZICEBELETHILOTHEN, ZCkED
i mx, Ak Nonphotochromogen ¢—3if
OHE RM SO 5 ABRYBRH L Pz MEE o
CEERRL T L 5 icBbhs, tTbskoIkEil
HHIZh RM BEZERBCLORHS 5 LS, 20
PHEE I AR HSIE R & 0 bR EEE &
Nb, 29 LThbBE, AMRAEROIEREITHICEE
PHEERA LI L OE Y Tidinl, FiniEE o—
BRI & RS ORIEERIOHATEY) 2EL b LE
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Table 3. Susceptibilities of Various Rifamycin-Resistant
Mutants to Various Antituberculous Drugs
\ N Minimal inhibitory concentration of antituberculous
\Drug drugs (pg/ml)
Strain** \\\\ SM KM VM INH | PAS |1314Th| Tbl CM | V.C.@
H37Rv }
RM 400 R 5 10 ’ 10 | 0.020.05 10 | 0.2 10 112.0
RM 200 R 5 10 10 | 0.04 | 0.05 10 | 0.3 20 22.0
RM 100 R 5 10 10 | 0.03]0.05 10 ! 0.3 20 15.2
RM 50 R 5 10 10 | 0.03]0.05 10 0.3 10 12.8
RM 25 R 5 10 10 | 0.04 | 0.05 10 0.3 20 52.1
Parent 10 20 10 0.04 | 0.05 10 0.2 20 74.4
Parent 10 20 20 | 0.03 | 0.05 10 0.2 10 48.3
Aoyama-B
RM 400 R 10 20 20 0.03 | 0.05 10 0.4 20 26.4
Parent 10 20 20 | 0.03 | 0.05 5103 20 48.2

* SM : dihydro-streptomycin sulfate ; KM : kanamycin sulfate ; VM: viomycin sul-
fate; Thl: amithiozone ; CM: chloramphenicol.

** RM 400, 200, 100, 50, and 25 R represent clones isolated on the concentrations
of 400, 200, 100, 50 and 25 pg of rifamycin SV per ml, respectively. Population
of RM 400 R and RM 200 R are resistant to more than 1,000 zg of rifamycin SV
per ml, but that of other clones are almost as sensitive as that of the parent
clone (strain). This marked phenomenon will be described elswhere.

@ Number of viable cell units inoculated per medium for determination of the
minimal inhibitory concentrations of the test antituberculous drugs.

Drug concentrations used:

SM: 40, 20, 10, 5, 2.5, 1.25, 0.63, 0 pg/ml.

KM: 80, 40, 20, 10, 5, 2.5, 1.25, 0 pg/ml.

VM: 40, 20, 10, 5, 2.5, 1.25, 0.63, 0 pg/ml.

INH: 0.1, 0.05, 0.04, 0.03, 0.02, 0.01, 0.005, 0 pg/ml.
PAS: 1, 0.5, 0.4, 0.3, 0.2, 0.1, 0.05, 0.02, 0.01, 0 pg/ml.
1314Th: 50, 40, 30, 20, 10, 5, 2.5, 0 pg/ml.

CM: 100, 50, 40, 30, 20, 10, 5, 0 pg/ml.

Table 4. Sensitivity to Rifamycin SV of
“Unclassified Mycobacteria”

| Growth on medium containing

Strain | 50 g of rifamycin SV per ml
M. tuberculosis var. hominis 0/4 ( 09%)
M. tuberculosis var. bovis 0/3 ( 0%)
M. avium 2/2 (100 %)
Unclassified mycobacteria (human origin) :
Photochromogen 4/4 (100 %)

Nonphotochromogen * 11/14 (79 %)

Scotochromogen ** 37/38 (97 %)

Unclassified mycobacteria (soil origin)

Nonphotochromogen 9/9 (100 %)
{ Scotochromogen 16/16 (100 %)
Saprophytic mycobacteria ‘ 6/6 (100 %)

* Growth of 100616, Ueda and Miyata strains was inhibited.

** Growth of Yasuda strain (Obuso National Sanatorium) was inhibited. Growth
was observed after 4 weeks of incubation. Growth showing several discrete
colonies was regarded as “no growth” and only membranous growth was
regarded as “ positive growth”’.

Z bbb, 4) Sensi, P.,

Ballotta, R., Greco,

R K 10 B

i

E

1) FrhiE Rifamycin SV
(RM) iC %3 A HisE oz
% 1 9% /NEsHz X % actual
count TR Lizo

2) ARSI AR &
Y —fic RM BRZMHERE .

3) RM & Streptomycin,
Kanamycin, Viomycin, PA' S,
Alpha-
ethylthioisonicotinamide (1314
Th), Chloramphenicol ®Dfic
TR A 2o

T b BEAHUREAZ A R R
HRFRIC RM CEZMHETH Y,
F7c RM MR O BB
TP AR ML Rk BERIT
Th5,

4) [IHERBIEBE] 352
B iy, —fkic RM a2
v FEEREO AL 5T, AR
¥ & OPIRERLEE DS O BT 1
RM BEZHEMECDOT, & D *%
EFIA LT AR S X O4-HIE 0
screening AR CTH %, AFlE
JOAIRE R I RM 50 pg/
ml FEHCFEERRETH L (H
SRMHERE D V%o BRI A T
%), MOBEEE—FIC BE 7%
FEVPTRETD %0

RM 50 pg/ml BEHC FISHHT
CHEEWHISH A L 0%, A
Rl oI EREL iz Non-
photochromogen (2% >,

INH, Amithiozone,
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Susceptibility of Various Mpycobacterial
Strains to a New Antibiotic, Rifamycin SV.

Rifamycin SV is a new antibiotic discovered
by Sensi et al. 1~7, It inhibited the growth of
Mycobacterium tuberculosis in in wvitro experi-
ments5 8,10 and was active against tuberculosis
of mice$, 13, guinea pigs!? and human beings?.
It could be safely administered by a combined
use of polyvinylpyrrolidone as adjuvantil,

Nitti et al. 10 demonstrated that M. tubercu-
losis was highly sensitive to this antibiotic and
various drug-resistant mutants also are as sen-
sitive as the parent strain. In the present
paper, the present authors deal with the sensi-
tivity of rifamycin-resistant strains to various
antituberculous drugs and the sensitivities to
this antibiotic of various mycobacterial strains
including “ unclassified mycobacteria ”.

Methods

Rifamycin SV was supplied through the cour-
tesey of Dr. G. Curci, Tuberculosis Clinic of
Naples University. It was dissolved in propylene-
glycol at a concentration of 40 mg/ml, diluted
with distilled water and then added to egg medi-
um before sterilization. The medium used was
Ogawa egg medium and its composition was as
follows: Basal solution (1 9% KH,PO, and 1 %
sodium glutamate), 100 ml; whole eggs, 200 ml;
glycerol, 6 ml; 2 9 malachite green, 6 ml (pH
6.8). The medium was slanted by sterilization
at 90°C for 60 minutes. After the sterilization,

the activity of the antibiotic was reduced until

one-sixteenth the original activity. This reduc-
tion was shown to be due to adsorption of the
antibiotic to protein 13, '

The sensitivity of various mycobacterial
strains was expressed as the minimal concentra-
tion of the antibiotic on which small inocula
can not grow as visible colonies. The inoculum
size was adjusted to 20 to 150 viable units per
medium. The count was made after 4 weeks
of incubation at 37°C.

Results
1) Comparison of rifamycin SV sensitivity be-
tween M. tuberculosis var. hominis and M.
tuberculosis var. bovis.

M. tuberculosis var. bovis tended to be more
sensitive to this antibiotic than M. fuberculosis
var. hominis (Table 1).

2) Cross resistance relationship in respect to
rifamycin SV.

Various drug-resistant strains proved to be as
sensitive to the antibiotic as the parent strains
(Table 2) and rifamycin-resistant strains, isolat-
ed on various concentrations of rifamycin SV,
were as sensitive to various antituberculous
drugs as the parent strains (Table 3). Thus,
it was shown that there was no cross resistance
relationship between rifamycin SV and other
antituberculous drugs.

3) Sensitivity to rifamycin SV in various my-
cobacterial strains—Differentiation of M. tuber-
culosis from other mycobacteria by rifamycin

SV sensitivity,
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M. tuberculosis var. hominis and M. tuber-
culosis var. bovis could not grow on medium
containing 50 g#g of rifamycin SV per ml with
the exception of a few colonies of rifamycin-
resistant mutants occurring spontaneously in
the original population not exposed to the anti-
biotic previously, when the rifamycin-contain-
ing medium was inoculated with one loopful of
the stock cultures. On the other hand, most
strains of the other mycobacteria could grow

abundantly on the same medium (Table 4).

W OEIE Fol0F

It was supposed that M. tuberculosis could be
differentiated from other mycobacteria by rifa-
mycin sensitivity. A few exceptional cases
were found in unclassified mycobacteria isolated
from human beings. These exceptional cases
were found mostly in nonphotochromogens
from human origins. This suggests that some
nonphotochromogens from human origins may
have a property resembling M. tuberculosis.

(The authors thank to Dr. G. Curci for his

kind help in the conduct of the present study.)



