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The antituberculous activities of rifampicin (RFP) were studied experimentally on the
following five subjects : ’
the antituberculous activities in vitro of RFP, Rifamycin-RV & Desacetyl-RFP.
regrowth of tubercle bacilli contacted with RFP or INH in vitro.
electronmicroscopic changes of tubercle bacilli contacted with RFP.
uptake of “C-RFP by tubercle bacilli.
distribution of “C-RFP in the bodies of guinea pigs and mice.
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1) The antituberculous activity in vitro of RFP, Rifamycin-SV and Desacetyl-RFP.

10-2mg of seven days’ culture of HyRv in Dubos media was inoculated on three kinds of
media and was observed at the third week after inoculation.

The results are shown in Tables 1, 2 and 3. Minimum inhibitory concentration (M.I.C.)
depends on the kind of media. The inhibitory activity is much decreased on the egg media.

The significant difference of the antituberculous activity in vitro was not found among
three drugs, but each drug proved to be highly inhibitive to tubercle bacilli.

2) Regrowth of tubercle bacilli contacted with RFP or INH.

When tubercle bacilli (HyRv) in Dubos liquid media were grown to 0.2 of optical density
(0.D.) by photo-spectrometer, RFP or INH was added in media at the concentration of 5 mcg/
ml. After 1, 4 and 24 hours of contact with each drug, tubercle bacilli were washed thoroughly
by 5ml of Dubos media three times in membrane filter holder according to Dickinson’s method,
and 0.1 m! of resuspended bacilli was added to 5 ml/ of Dubos media. Changes in 0. D. was
observed daily till the sixteenth day.

Growth ratio (ratio of O. D. of culture in the elapsed day to O. D. of culture at the
inoculated time) is shown in Figs. 1 and 2 by the time of contact time for each drug.

As shown in these figures, non-treated bacilli grow rapidly, ca. one hundred fold, in
two weeks.

Regrowth of tubercle bacilli contacted with RFP for one hour and four hours was similar
with each other and as slow as one tenth of non-treated bacilli at the fourth day and only eight
fold at the sixteenth day. Growth ratio of tubercle bacilli contacted with RFP for twenty-four
hours did not increase till fourteenth day.

On the other hand, regrowth of bacilli contacted with INH for one hour and four hours
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was more rapid than that with RFP.

3) Electronmicroscopic view of the morphological changes of tubercle bacilli contacted
with RFP.

Photograph 1 shows the change of tubercle bacilli contacted with 10 mcg/ml of RFP for
four hours.

The partial destruction of cytoplasma of tubercle bacilli was found.

Photograph 2 shows the change of bacilli contacted for twenty-four hours.

Cytoplasma became loose as a whole and vacuole-like change of nuclei was seen.

4) Uptake of “C-RFP by tubercle bacilli.

HyRv and the resistant strain to 100 mcg/ml of RFP (HiyRvRFPR) were cultivated in
Dubos liquid media.  After nine days “C-RFP was added at the concentration of 10 mcg per
ml (80 muCi/ml) in media.

Bacilli were washed thoroughly and collected on a membrane filter one, six and twenty-
four hours after adding '“C-RFP.

Radioactivity of bacilli was measured by liquid scintillation counter.

Result is shown in Table 4.

Both sensitive and resistant bacilli take up “C-RFP rapidly in one hour. Difference of
uptake between sensitive and resistant strains was not significant.

5) Distribution of RFP in the bodies of animals.

UC-RFP was given perorally to mice or guinea-pigs to know the absorption and distribution
of RFP. MC-RFP was given 20 4Ci to a mouse, and 40 4Ci to a guinea-pig. The animals
were frozen in time lapse at two, six and twenty-four hours, and whole-body sections were
made by Leitz microtome type 1300.

Macroautoradiography (ARG) was carried out on whole body sections. ARG of mice are
shown in Photo 3 and that of guinea-pigs in Photo 4.

As shown in photographs, ¥C-RFP was absorbed rapidly from intestines of both mice and
guinea-pigs, and distributed in liver, kidney and lung in 2 hours. Concentration of 4C-RFP
was the highest in liver. The concentration in each organ did not decrease after six hours,
and relatively high concentration of ¥C-RFP remained in organs even after twenty-four hours.

The results are summarized as follows :

1) The antituberculous activities in vitro of RFP, Desacetyl-RFP and Rifamycin-SV were
almost the same. M.I.C. of each drug was 0.05 mcg/ml in Dubos media, 0.2~0.5mcg/ml in
Kirchner semi-liquid agar media and 10~20 mcg/ml/ on 1% Ogawa's media.

2) Regrowth of tubercle bacilli contacted with RFP was delayed than that with INH.

3) The electronmicroscopic view revealed that RFP gave damage to cytoplasma of

tubercle bacilli and finally pathological changes appeared in nuclei of bacilli.

4) The significant difference of “C-RFP uptake between sensitive bacilli and highly
resistant bacilli to RFP was not proved.

5) MC-RFP was distributed rapidly in the whole body after the oral administration and
the concentration of RFP in organs remained longer than INH from the result of the macro-

autoradiography of whole-body section.
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A5t &bic RFP L B & O BMIGRH &
EOBEM L OBRL Lo KI. RFP 0WOMMER
ETHEYRTHEMSOCHZ L. SO RFP 2 1C
CE# L RFP fitE®o RFP kb = Zp R & Rie
B0%Hh 5L & bic C-RFP %M\ RFP kK 5 i
IVR, ELEY POWTARI,

II. % %

1. RFP, Rifamycin-SV, Desacetyl-RFP o W §R%
AR EER

a) ML AbH%k

Eils X OFEKIMEE : 10% 7247 3 v hn Kirchner 3
WEEKEHTIX 0.1, 0.2, 0.5, 1, 2mcg/ml, Dubos
Wiz 0.01, 0.05 0.1, 0.2, 0.5, 1, 2mcg/
ml, 1% /Mgt 1, 5, 10, 20, 50, 100 mcg/mi,

Z2EANIM AKX 7 =T 10meg/ml B DL D,
ChEXKTHEEFRULAMEOEARE L L,

(EAE kY LU & - Dubos 5341 7 3% HyRv
D 10'mg HYRZEML 3BRCRE L1,

b) R &

%1, 2 3itrid,

RICHD L EHte X oT MIC 21874 %, RFP
MIC (3 Kirchner Y@ KL # ¢ (3 0.5 mcg/ml,
Dubos #£#hCix 0.05 mcg/ml, 1% /s JI| £ # Cix 20
mcg/ml, Desacetyl-RFP oo i, Th*ih 2mcg/

Table 1. Antituberculous Activity of Rifampicin

and its Derivatives In Vitro on Kirchner's
Semiliquid Agar Media

mcg/m! Rifampicin D?’??:fntgi];in ‘Rifamycin-SV
2 - - | -
1 - + | -
0.5 - +4 -
0.2 +32 + -
0.1 # H H
0 H## H# H#
Table 2. Antituberculous Activity of Rifampicin

and its Derivatives In Vitro on Dubos’
Liquid Media

Desacetyl-
rifampicin

mcg/ml Rifampicin

Rifamycin-SV

2 - - | -
1 p— J— p—
0.5 - - -
0.2 - - -
0.1 - - -
0.05 - - -
0.01
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Table 3. Antituberculous Activity of Rifampicin

and its Derivatives In Vitro on 1% Ogawa's Media

. i
Desacetyl- JRuamycln-sv

mcg/ml I Rifamplcin rifamplein |
100 - - -
50 - — -
20 - + -
10 +3 +au +s
5 1 +n +es + 100
1 : # H#t HHt
0 § s Ht H

ml, 0.05mcg/ml, 50 mcg/ml, Rifamycin-SV (3 %hn
1 0.2 mecg/ml, 0.05mcg/ml, 20 mcg/ml THo7-,
L LEEEERE S MIC © 1~2 B TORE T
R NS & EORE Ll ik LT h RBEAN
Ei ke Bbhi,

2. RFP 3 X O° INH & f5HBE & D5t Py sz inis il &
O L DB

a) WHiLHLURAE

HyRv % Dubos 5uc £ % L Az 101 BEKE
(470 mu) © 0. D. 0.2 i7gof- B &5C RFP ¥7:-i%
INH % 5mcg/ml iififnL 1. 4, 24 BRI ic 2 v 7
5 v 7 40 & —#f\ Dickinson 0 HE Iz fE R
BB |88 Lk % Dubos ¥y 5ml T 3[EZE#H L
GHEB Y I & E¥, LD 0.1ml % 5ml D Dubos
BT Nz 4 KEEEEt (470 mu) T 16 H¥ TR O0.D.
HhDo ¥ICEKEIRNE BT RROLE L1770 %
Bed2, TRNBE XUEAEMESEEROLER
NI X D HE L THL,

b) £ #

Gtk HERUALEREHD O.D. DAty

Fig.1. Regrowth of Human Type Tubercle

Bacilli after Contact with RFP
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Fig.2. Regrowth of Human Type Tubercle

Bacilli after Contact with INH
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X &0 FEHID, BAhRERA UMM H OB M E B % Fig. 1,
2 iRt

R X O RHER S B OE BRI 4X10%ml #i]
BT RELLHDN,

Fig.1, 2 s 2L L EFEREMON BB 12 &EiIC
HEPE LY 2 38T 100 31072 Do

RFP 12 1050, 4 B2 BoMEIIER L
A—THEZHEACERL 4 BTIINBO 1/10, 16 B
TRTID 8 EFHICT I BITT EFlg\ o 24 BEMEAEET 14
BETIREe LT 16 Bic\ o b SFIC A Lo

ZHUCR U INH Cid 1850, 4 BRABAREE © B
EETHBIELEX4AT 23, 14 BECIINBR L
REECH TS5, 24 BMEMC 5 L HOBHMIT
BenrT4Bh0 14 BETE, 75 P25
A, ENLI RFP 084 L R 2HICHE Lico

3. RFP OEEEOMBRITTH BB T HME
HBZ

a) MR bURFE

HyRv % Dubos ¥ {k 1% #ic 5% L 7 A Bic ki
10 mcg/ml i RFP #7spnL 4 BRI, 24 B§f#ic pH
7.0 Tris buffer TH#sEIL LEHY 1% 42 3 v o8
T BHHBEZEL7 V2K LAF VY EFFA
AX2Y V—1}(5:5)Ca L %Y Porter-Blum M-
I MEFERILELS 170 —ATHEYHLOC D
JEM 100U CHIZE L,

b) £ H®

TH 1, 2 &ERd,

4B B CAOBTIRD 5 2 B MIE O B 5 B
RV GEEREDD DD D, XHIC 24 B
IARE £ 508 ) oA RED Hh
7o

R M8 6T

4. #EED RFP L h Z ZkcBi+5RR

INH fittssgio INH & b z apihicnc izt
X< mbnTuwbhS RFP i@ RFP L b = a4
MR - BRI B % YC-RFP ZAWTHMB LI,

a) MeleboicHis:

Bk HyRv 38X 0f HyRv X b 3@ L7/ RFP B 1§
it (Dubos ¥z +iu»T RFP 100 meg/ml [J Fiz
fittk, HyRVRFPR L BE),

WC-RFP : — (L HAHBARATIC IV TR, #
HBRE o Fig. 31254, HiStE 6.7 mCi/
mM, W FRs# 2 % 7 — ¢ 10 mg/ml o> “C-RFP &
2, TR AKT 10 {GeFHFBL 1 mg/ml (8
uCi/ml H124) OB L DL o

Fig. 3.

Chemical Formula of “C-RFP
CH, CH,

HgRv 35 X ©¢ HiuRvRFPR % Dubos BB L
BROPBCHEBEOB/EYRA—L, ThFh 3551
10 mcg/ml (80 muCi/ml) D #l4ic “C-RFP % ¥ L
1, 6, 24 BIC B % X < % LD “C-RFP »5
EAVIFY T4 E - BCEYRELEOL IR E
BHE%, 744 % -~ Dioxane ks vF L~
Z—ZBAL, BlovFrv—vav svvr—r
h BSHE % JUSE Lico

b) & #

£ 4R T,

REMEEE, MHEBE & i RFP ¥ 1 ByRSc&igic RFP
ZED A X0, BPEMTIBETHS, TR

Table 4. Uptake of “YC-RFP by Human
Type Tubercle Bacilli (Hg;Rv)
Hours | 1 “ 6 ‘: 2
HyRv M8 | 78 sey
Hg;RVRFPR | 699 . 750 831

| \
Hjy;RVRFPR : Hg;Rv resistant to RFP at 100 mcg/mli
Media employed : Dubos liquid media
Added '‘C-RFP : 10mcg/m! (80 muCi/ml)
Number in table indicates cpm per 1 mg of dry weight
bacilli.
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BEEMEEOLD ZZDELIZEA LD,

5. RFP A5G HBT5EE

RFP #BEO{EL-L X, FOEANRINI IVOSH
OEBEXAD DT AR IELE Y T YC-RFP
YENEELERPDCHH YR LAIVIZHZ T oKD
27w = +IF3TF7 57 4 — (ARG) ®fFiot:,
a) HELLLUTRF®

B 4E 20g §io dd F~v 2B LUHE 150
gRIEDELEY by

HYC-RFP ¥4 5 ¥ T 200 uCi/ml KBE| L ~ 7 A1
2122 0.1ml $7cbhd 20uCi, =21 €y MU
0.2ml T3 40u4Ci YEOHE L 2, 6, 24 B5MHIE
EIEFO=—FABZL —78CHDT7xbv F54
TAASTREMEEL Leitz KB 72 b — 2 AVE
X 201 OLHYHF 2L 1% Fuji T¥%H non screen
type X @7 4 v A% Hv=27 2 ARG %1755, 19 B
MR L& Mot BHBEET .

b) & #

~% 20 ARG #BEH 3, TAEy FOFhAYFEHA4
2R3
BFHIADZLL 2BHEIT=Y R, 21 Ey PR
REP XB XV BRIRIKA, & HEOZESBC S/ L
LEZFNOGHBE B BEKLLHHA, RFP
IZBIHEL, CoOBATEBRFERITTORBEDST
WHEEZTINA . 6BHTL~Y X, ErEY T
EBZILRTVARBLWTERBBOBEIIZLAY
ETFLTWwIV, ELEy FOBE, FRIZLLKESE
REFT5. 24 BEZZ D L EBEOE L ERXET T
BVEEMEVBREL VS, T4y FOBTIL 68
HXd 24 BREIOIR PO LARLEE, BVDILE~D
BRENEZDLNS,
2EETIUR, EAEy FOF, 6EMTELE Y
FOBHCBHENEZDH >N B DT RFP (31EHLHHE
INDZ BTGB, L LEFMNZATIBEICET
ZEERFECBOTEELLOHELBRERDD
DHBINEGEELND. ChHOTRIIF—EAY
Tirh YYFU—Va Y AU R —TCHELLEERY
EAEEORE L —F L7 -

m. * -3

%3° RFP, Desacetyl-RFP, Rifamycin-SV o R%%%
BHREN A7z WTFhL/NIES T2HENOETH
o7, MIC 12z 10~20meg/ml L E 2 Ty,
I %L DHERECALNRS X 5 KA~
DERNDOBECLDLDEELZLNDY, L L Dubos
¥, Kirchner (REBEXBEHTIE, WFhidWH
Bhi R L 3EEOREWHEDOHMOERR LA L WL
\WwoT X ¢ Dubos ¥ Tix 0.05 meg/ml, YHEHFEK
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BTz 0.2~0.5 meg/ml TE OB XIS 5,

fROME, 7L x i L7 VoKl MEES - d+531
W A2 RFP i it L Desacetyl-RFP 2 1/10 £
BEL WS MENRDHND Zodti, B LTILeR
BRIz LTwBEuvx X5,

HiZ RFP L &5B % in vitro CEM XD LEEEE
OTMHAEBZ I D LW HEOYR S, oW
KA E72 RFP oMXBitk T2 1 ooBhicd s
DTWAHEDTHRB 21T INH Ll ¥ 8 2 L1,
Dickinson GiX24EE TR T 52010 i MM L
it toEsrR L —EROLER YA
HEMBFINC X DEIIKE L L0200 T, TOHRITAE
B & IZHIBH3 Dubos Ko B MED & R 2 2t
FLHE® L,

RFP Epif¥i2 INH MBI KBS L D 3¢
oo W, RErAHERSTARZIIUI1EESChbR
ErZ OEBRICAV-7c RFP 0 5 meg/ml L Ui
eh, COBEXDPIC LY 1BMEBGE LI T2 4
HEIK B, i) OBRBREOEHMM Y I 25
ENTELLBLRIOTHEUALFTM CHEAS 50T
REABENMPBE L KELTE 1B @AM RS
btHaBEEVS I LRIEA S5, DX 5T invitro
AR~V AL IV Ty F EREEEIC T2 RFP
DTS5 HEYD L —H LT A EHTS
RFP oMIREEOHDEX TR THLOLB S,

iz RFP % in vitro CHBELEM I, FO ¥
BEMNTLYBHRCIOTRIc L 2 A 4B THRED
BAMREEYRDON, REOBETTCizh BN
24 Bllic e LHAREBEO L LT oZREL R 5.
Zhit CS iz X n4fasE, EB kX 2B 0B (LD LIz R
7ch RFP iHE@M b oTiiewh - Bhbhs, 1
10 meg/ml DBETLL LD X 5 e BN ZOLRE = L2
b RFP 3 REMEM CRBEDHROL L TRENE
LHFETESLISIRES,

wic “C-RFP #Fi\» RFP R¥EERE (HyRv) L £
DEEMEED RFP L )z dZichl, BLxEE:
fedotc, o8, INH @iE@Eo INHiz+25: 0 =
ZDELWETY 1Hh6n5 k5 it /AREDHEED
B LNT, LA SMEEES SM oL b
CAROLEU X3 REHETH D,

B#ic UWC-RFP #H\\.~v A, =rzxy bD4H~
7w ARG #177c\~, RFP 0l 7f0 B ENEE %
ZEHNKTEOORED L2 T KL TxhH, “C-INH %
w42 F~<27= ARG O ™ L322 hBEOTWw
72: T b RFP opir@esilis INH X hadieh
ECRIVIEFE»LHBENZENEZ VL5 TH D,
Floenrty MITVARAIDILREBRENHIRVIS
ThbHo TnH>DFEL RFP OfREEOFRI Y
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3‘5’0‘(‘4‘60
RN & i B M RFP (2§45 0 Clific
RT5HERACOWCTIRHMEETALENB A5,

. ¢ ¥+ v

RFP D HikG G A B 5 26 1 R A 1T 78\ R D
KRB,

(1) RFP, Desacetyl-RFP, Rifamycin-SV 0%
W AT A I L K%L, 0 MIC 1
Dubos 3% 0.05 meg/ml, Kirchner it )% K 5ty
T 0.2~0.5meg/ml, 1% /)I[}73C 10~20 mcg/ml
LEZ LD,

(2) RFP & fpd Lok pim At INH & e
LT, ighB{d,

(3) MEIATRNAGARD L RFP (34K %0 IR
FTBEY S L, ROTEORELLE: $,

(4) M“C-RFP A\ 1= REh 5L % L RFP Mtk i
B & RFP tEbtEoMic RFP 0k b =2 243
BEAET,

(5) v A, #rey bDLH~27w ARG OFFE
bAhBe RFP BRof5tk, et Hesfmil
INH icibx, X0 RSGBHC LFcEBE T, %1
BHERBYELE Y FOIZH AT AL D BREAMMIA
BWX5Ths,

ERFTEO B, SRy, ARRETICH
DEHERTH+, BEHEELE RL H9), BAFAH
i (RIEEERFY), SURMEET (EERSM) oHkinEsc
AL ADBKENDI, BLTHEYET B,

W Mm% ®6R

fe s AR LD BERIIN 45 MRHRELRESZ (IR
RIRsWTRELY.
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