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THE ANTITUBERCULOSIS ACTIVITY OF CAPREOMYCIN
(1
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(Received for publication April 30, 1965)

The antituberculosis activity of capreomycin was studied in vivo and in vitro using the
original drug sensitive strain and drug resistant strains isolated from pulmonary tuberculosis
patients,

The results were as follows :

1) The minimal inhibitory concentrations of capreomycin for tubercle bacilli were 25 to
50 mcg/ml on Ogawa’s egg media in four weeks incubation, and 5 to 10 mcg/ml on Kirchiner’s
agar media, in Dubos’ liquid media or Kirchiner’s semi-solid media,

The growth of the strains resistant to streptomycin, PAS, isoniazid or ethionamid was
inhibited at the same concentrations as those of the drugs in the sensitive strains, showing no
cross resistance between capreomycin and these antituberculosis drugs previously used.

2) Variants resistant to 100 mcg/m! of Kanamycin or viomycin were able to grow on each
of the above four media containing 50 to 100 mcg/m! of capreomycin,

3) With the 74 wild strains isolated from patients treated or non-treated with kanamycin,
the cross resistance between kanamycin and capreomycin was proved, confirming the above
results with HgRv.

4) No substantial enhancement of antituberculosis activity of capreomycin was observed
by its combined use with PAS, isoniazid, ethionamid or ethambutol in the in vitro experiments
with Kirchiner’'s semi-solid media,

5) Albino dd/y male mice, weighing approximately 18 gm, infected intravenously with
HyRv were treated with the drugs as in the following.

(1) Control group : 0.1 m/ saline, daily.

(2) CAM group : 1 mg capreomycin, daiy,

(3) PAS group: 4 mg PAS-Na, daily,

(4) SM group : 1 mg dihydrostreptomycin sulfate, daily.

(5) INH group : 0.2 mg isoniazid, daily.

(6) TH group : 1 mg ethionamid, daily.

(7) ENB group : 1 mg ethambutol, daily.

(8) CAM-+INH group : 1 mg capreomycin plus 0.2 mg isoniazid, daily.

(9) CAM+TH group:1mg capreomycin plus 1 mg ethambutol, daily.

(10) CAM-+EMB group : 1 mg capreomycin plus 1 mg ethambutol, daily.

* From The First Department of Internal Medicine, Kumamoto University Medical School,
Honjo-machi, Kumamoto City, Japan,
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The treatment was started on the next day of infection and continued for three weeks,

The therapeutic effects were evaluated comparing the viable units of tubercle bacilli in lungs

and spleens of the animals,

The suppressive effect of capreomycin on tubercle bacilli in organs was detected to the same

extent as those of streptomycin, PAS, ethionamid and ethambutol,

The combined administration of capreomycin did not enhance, in vivo just as in vitro, the

antituberculosis activity of isoniazid, ethionamid or ethambutol.
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Capreomycin (CAM) ¥ 1961 4z The Lilly Labo-
ratry 288\~ C Herr) iz X v>T Streptomyces cap-
reolus DEEFIEIT L D DEEI e X7 214 VHEWE T
Bbbo FOHTREITIZE 740 ThY, CAM DR 7 <
JBOBRUIFMCRT 24 FVHAWE THB Viomycin
(VM) zFUL T3,

F/c Herr) oif, RERENHET, BHEBRR IO
B OWTIRE L, JBRUEECAERTHS &aii,
Streptomycin (SM), VM 2 I3Z XML e W & 34k
Lizo

Robinson? &, S HSEIR CHIREIC I L THAT
b5 ST, SM, Isoniazid (INH), Ethiooamide
(TH) % X0t Kanamycin (KM) 232 itk 23 70\~ 2
LEHREL TN D,

HerrD &, Robinson® 504 ¥ [6 U4E Miller 5,
Popplewell® 51z ko€ CAM DEKRBENFEFE I h
Too TORERE CAM LHW DI, BRMCAERT
bBHZLEREL TS,

DOORETHHEND Btk oT, v 7ABIVELE Yy
+ EEAEZIEIC R L COBER R B &, CAM 2
HERIREDRAE TR T ERHER LT Do F 7B
bix CAM o7 3 7 B VM LBl CTwB Z &
iR L, Herr o> VM & DM o &0 5 #t
i, ABEERSES Hy RV i3s X Ot Mycobacterium
phlei &AL cR EENERT CAM 11 VM & 5E4
MEZN AR L, KM L XBE ¥ 7o h S E O
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b CAM I oWT, ZOHFEKIEM, & X Ol
KAl & DB BRI W THRET A AR H-0 T,
DR HRET B0

EBRMEELUFE
D RBRENER
B : 1% DNIEHL, 102 BifuiEin Kirchner 5g

R (FER 2%)o 1095 FKifuifin Kirchner Myighss
H (XK 0.1%)o ¥ XU Dubos {ikEsHI%E A\ o

CAM 4 % ¥ 3 {F 81 = : CAM (Lilly, Lot #404-
579 B-209]) % 1% /NIl BERE RIS iz S
MEIE LI BB g2 $ o THRb L, Mo ciiEe -
RN 2 7 DB RN EREE A & D THEb L
RS OB HE « 538 37°C TiFinL,
ANHEEHICLE 4 38R, Dubos W ks T3 2 38R, Kir-
chner 2R % X OF R BIEE T3 3 BRIE BRI B 1
EDOFEFEEBE R L O THE L, Dubos ks
EEESER LERE L, boBbTIRHE: CBE |
L7o
RS X OHEEE « KRR OEICER L.
) B
AT 18g itk dd R~ v Ak AFUEERE Hy Ry
HOBER 10?mg (8x10°v.u.) 2 EHIRAHEEL, 1
FEOLTOTRD I & & ERIC ST,
CAM o filic e e 3HI INH (P,
PAS-Na (#g—#13K LIF PAS), dihydrostreptomycin
sulfate(RA#ESH), TH (HU %) Ethambutol (H#A
Lederle #f, AN EMB) CHBAUIREEH X b 21 i
1T7eotc0 TH O EOHE L, oI TNTHE
THHIZ X DG Lico AEFNIREEAK 0.1ml
P s EF 8 Lo
EERTHT HERE L BERERE L, ik Lo
O 10 mg AR HE L TREDEY B L
o
SHIERE « ARk 0.1ml/PU/H B Fiksto
CAM 3% « Tmg/P/H 2 F s
PAS JR#ERE 4 mg/IL/ HE F ks
SM & 5% 7 1mg/PC/ B & TSt
INH y& 7% : 0.2 mg/JC/ H fz Fikto
TH B - 1mg/IL/ HE DY,
EMB jaRRf « 1 mg/Po/ H B F ikt
CAM, INH ¢4 # 7% : CAM 1mg » INH0.2mg/
VE/ B BFF B R 4o

CAM, TH ftf{a5st : CAM 1mg » TH 1mg/pt/
O TS Lo 05,

CAM, EMB fff#a%% : CAM 1mg » EMB I1mg/
TS/ BB BT 4o
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*3: Kirchner’s agar media(Reading was made after

: Over 100 colonies.
*2 : Dubos’ liquid media (Reading was made after 2

+

Note : Degree of growth was expressed as following

3 weeks.)

symbols.
*1:1% Ogawa’s egg media (Reading was made after

Symbols are the same as those in *1.
#4 ; Kirchner’s semi-solid agar media (Reading was

weeks.)
+++ : Dense turbid.

Symbols are the same as those in *1,

made after 3 weeks.)

++ : Moderately turbid.
+ : Slightly turbid.

: Innumerable distinct colonies.

++ + : Moderately confluent growth.

4 weeks.)
+ + + + : Complete confluent growth.

++
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8 1. CAM o EEWNREREFEEILED

H,Rv #, HyRv o INH,PAS, SM, TH, KM, VM
DF DD 100meg/ml fifEtke & L OMEEEE LD
S UcRmFR (INH, SM, PAS, KM i), B btk
(INH 107, SM 1007, PAS 107 fitid:, KM @ikt
¥E) D% Dubos ¥itARsHh 7 HEEEEK (BEHEC X
VX% 1~bmg/ml © Q.1ml % ERHICERE L,

CAM D52 S AR IR ETE 1IRT < 2 <, HyRv
o KM, VM T Bk < BResxd LT, 1% /AN
Tk 25meg/ml, o7 U HeRv e FERICN LT
50 mcg/ml,

Dubos ¥ {EEzH <1 Smeg/ml, 7278 U HgRv #Ric kit
LT 5 meg/ml,

Kirchner €K EZH ¢l 10 meg/ml, 7-72 U E EHIC
% LT 5meg/ml,

Kirchner YyfBhseREM c1 10 meg/ml, 772 L
HyRv #o INH, PAS FfiftE#ols X OVEE kO EH
B, BEERRkex LTk 4meg/ml Th ot

HyRv #ko KM & X0 VM fittEdR Cli &5 & 3
50~100 mcg/ml DEEE F THRE LR L, CAM RZ
DK TR bivico

Fh 2. BEHEREHO Kirchner J2jiE)ES
o CAM i

KM §F/H, RERCH b FifEEERE L v 8L
fo T4 TR CAM REZMEABE L, FRi KM 0Rsz
P b dbdoR THG Ui, #ME B ik Dubos i (55 7
AE#EEE Y 102 /R, o 0.1ml #HE1L %,

Table 2. Interrelation between MIC of CAM
and KM with 74 Strains of Tubercle Bacilli

Isolated from Tuberculous Patients
Treated or Non-treated by KM

MIC of CAM
mcg/ml
5 10 50 >50
MIC 1 23 2
of 10 36 5
KM 100 2 1
>100 1 4

IR 2 1R 8 <, CAM Of/NREILRE
(BUF MIC) 2% 5meg/ml o BfE X 59 #k (81.9%),
10 meg/ml OEREX 8 #k (11.1%), 50 mcg/ml DEGkE
X6tk (8.3%), 50meg/ml L EDBEHIZ 1 # (1.4%)
ThD, KEHED Smeg/ml o MIC %R Ui,

%7 KM o MIC 7% 100mceg/m! % X ¢ 100 mcg/ml
Tz CAM o MIC 4, 10mcg/ml 731 4, 50mcg/
ml 7364, 50mcg/ml ) k16jx KMo MIC ¢ CAM
D MIC (TAHE LT o
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Table 3. Growth Inhibitory Effect of CAM Combined with INH, PAS, TH
and EMB against HyRv Strain in Kirchner’'s Semisolid Agar Media

INH PAS TH ; EMB
mcg/ml ‘

0 0.031 0.062 0.125 0.25 0 0.125 0.25 0.5 1 0 0.625 1.25 2.5 5 | 0 0.1250.25 0.5 1
O | H 4+ + 38 0 | # 4+ + 4+ 4 | 4+ +150 | 4 H + + +
0.25 | + + + 050 | # + + +385| 4 + + 0 0 | + + + + +
CAM | 05 | + + + 0 0 | + + + 0 0 ++1.500!++++12.5
+ 7 0 0 0| + 4+ 4+ 0 0 | + + 0 0 0 | + 4+ +11.50
2 0O 0 0 0 o + 4+ 25 0 0 ++}000 + 4+ 4+ 0 o0

* Symbols in the table are the same as those in table 1.

Table 4. Growth Inhibitory Effect of CAM Combined with INH, PAS, TH
and EMB against Sonoda Strain in Kirchner’s Semisolid Agar Media

INH j PAS TH EMB
mog/mi 0 0.0310.062 0.1250.25 | 0 0.125 0.25 0.5 1 0 0.625 1.25 2.5 5 0 0.1250.25 0.5 1
O | H + + 3 0 | H 4+ +550 | 4 + +150 | H # + + +
0.25 + + 4+ 05 0 + 4+ 25 2 0 H+ 4+ + 0.5 ¢ + + 4+ 4+ +
CAM 0.5 + + 4+ 0 0 + + 95 0 o0 + + 1.5 0 o0 + 4+ 4+ 4+ 11
1 + 7 0 0 O + 25 0 0 0 + 4+ 0 0 0 + 4+ 4+ 5 0
2 0O 0 0 0 o 4 0 0 0 O +~ 4+ 0 0 0 + 4+ 4+ 0 o0

* Symbols in the table are the same as those in table 1.

Fig. 1. In Vivo Single or Combined Effect of CAM with Other
Antituberculosis Agents on Experimental Tuberculosis
in Mice Infected Intravenously with HyRv Strain
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BARER 1R TZe <, MERc#E L T, CAM
TREERE DIEAR A BRI B Dasie D7 ot nd, INH 8
MAFREE X CAM 1mg, SM 1mg, PAS 4mg, EMB
1mg, TH1mg OHBMBIEEL D —F 5 Dichote,
CAM 1mg »r SM 1mg, PAS 4mg, EMB 1mg, TH
1mg DFBMBHBHEOMICITEEENR D F 1o
A3 R 5 B¢k CAM ¢ INH, CAM & TH, CAM
& EMB Off FITRHRE & £ BB L ORI BB X%
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Herr) 513 CAM iHiliEICAR THD LR T
Wb RERETH CAM DOHE J1IC 2\ T Robinson
52 D4y Lowenstein Jensen Bz L HyRv
e L ovFo SM, INH, TH fif ¢ #Rwe b L € 8~16
meg/ml DOENFEBEIRIEBE 2R Lico /MY ik
HeRv ¥ex WHBENREDAHE L, 100'mg kX
v 1073 mg D fEEET CAM O/ EHEIIERER,
ANIEzHE 10~26mceg/ml, Kirchner YfEjksi 2.5~5
ncg/ml, Dubos ks 1~2. 5meg/ml Thotc &
HBL T B, F7 M. Phlei ﬁ%)ﬂb\fﬁlﬁa@a‘%ﬁé’éﬁ
©, MIEEHTIE 10~50 meg/ml Ttz LEL T
Who FAD HyRv BB 107\ mg OEMERT,
1% /NI#E# 50 meg/ml, Kirchner #EXK¥:#y 10 meg/
ml, Kirchner 3% &5 10mceg/ml, Dubos #fEE5H
5meg/ml OR/PNFEERILREL R L TR Y, Eb#dE
FZOFRBIEILEBE X ) BRESRE LT LI TEH D
fzo T Dubos Witk TORE RIFREZ AL,
BRE RN S Olcicd L Bbhbe FlvMIETo
BNFEEL LR, DRELOHE, BORMKL I
50 mcg/ml &R h DA B, THIRIIEHIC X
BPEHOREEDLE 2 bIdo

HyRv ¥R £ 3EHIM MR D\ Tik, Robinson 5
DHHT LB L, HyRv o SM, INH, TH ##ktks
J\s, Lowenstein Jensen ki i LC, 8~16mcg/
ml ORRINFEBERIEEELZR LTS, ML O
G T HyRv oo SM fidhka FV AT O
BEHE 10-img OPEEEE T 10meg/ml, Tlholo
7= Kirchner yfi@hkzi <13 5meg/ml, Dubos K {kES
#1cv% 1meg/ml OR/NFRERLILBESYRL, *7c INH
it RIS 5 X O Kirchner R@hkihci 25
mcg/ml L) (50 mcg/ml [l EiXR#R), Dubos #ifkk:
i3 2.5meg/ml ORNFEERILREZR LTS,

FAD HyRv - SM itk % A Lic BB CUX, I35
T 25mcg/ml, Dubos ¥ AEEH Tl 5meg/ml Kirchner
FERK B 10meg/ml, Kirchner g% <X 10meg/
ml /R Lo

HgRv - INHfi =Rk 6 LC b /MBEY B, 38 X 0F Robin-
son? LOA L D O BHIRE TORDIEERIEREY
R Lico Thuk HyRv B RRCEMERIC ERTS
HOLBbivao

Lo & HyRv ko INH, PAS, SM, TH #
it R R & RS RS OB EFI EREZ R LT
3 p, CAM 11 INH, PAS, TH D£3H#] & 2 X%
TRITEDDT0

HyRv ko> KM 1007 fittEsk, VM 1007 fiikikic s
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LT, F\i-%&E e 4 CAM 50~100mcg/ml ¥ T
BIRIEAFRD bt WEHE Tlh DT

Herr) HOMER LD, VM IS ER X 130T
FAEoERECHRERMIEIN TR D, RO E Rix>
T\ 5o

BT CAM ¢ KM s X0t VM, ZLTNM &
DA itk O Fr#E % SRS N ERIC THED T\ T
OB E —FKT %o

Ll EomiggEr CAM 28 KM s X ot VM o flicss
% R LR Th oo

HoFr7eotc KM, REEFICH b bR E
21 SEELT: 74 Bk CAM r KM o MIC o#f
BIcd, KM 107 Ll Eofikcit CAM 23 107 LA
FofEERLTE D, BHae KM fHEo CAM
R HETERT 30T, KM ¢ CAM O% XD
BEXRLTWABE LD EE 2%,

SRERE ORI EER T 1% CAM ¢ PAS, CAM
EMB oftfickiz L CAM ¢ INH, CAM ¢ TH o
BERAMNFRBIIEDOWEAY R LicX el xs, Lol
T AHTREFILERD bivigasotedy, kb B RER IR
T, FEHERIRED DI

~ v A ERRREC 545 CAM DA,
Herr SIX% DIl X v REREF L,
CAM 500mcg/kg LR L MEED SM {EREKHD
TElt Lk 2 BT B o

F o 5B FEC WM Al 51k CAM & PAS
DR~ v A EREBIEICRIRD B Dl & i T
%o

A Bik~< v A RRIRELEIC 35 EHRh R A R
H1LTCAM1H 4mg oFL5T KM 2mg L [A%ED
BRER LI ME LT 5,

EAEy b ERIEECK L TIHRRY LGN
HDELEy Mt CAM 1 H 20~40 mg D5 T,
SM 10mg, KM 10mg, *7-i% INH 2mg & (23RS
DR R LIc LR T W5 o

D= v AERFERIECRT 5 CAM 1mg #Lic
X B EHED LR TR RAIC HREE U T Bt g b
feRftABR R 2T, AuwcRSEOHRIE T,
INH, TH, EMB » oI i Sa 7% i 17EREES bh
iGNty

Ll EoR#is » CAM 11 SM, VM, KM i CEL
NI MG CE D HTRERIENE L E 2 b,
Lo L KM, VM & R D b5 & L XS REER ER
I B EHTHS S0

i =

CAM D HiksklE % BRIV L CTRO R Z 1S
oo
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1) CAM 3 AZUHEREE HeRv BRICR LT 1% /M
4 25~50 meg/ml, Kirchner ER¥s L OV P EE
T 5~10mcg/ml, Dubos ¥{kEH T 5~10 meg/ml @
MIC %R L7zo HyRv #od INH, PAS, TH, SM %t
Mtk X OV @E sk INH, PAS, SM Rt #R, SM
1007, INH, PAS wwrh2h 107 fitieo 2 #icst L
T b B & RSO R#EE R Lo

2) HgpRv #k KM 3 X8 VM sk CAM 50~
1007 ¥ CHAEEME LRBUIEL R DRT, Bk
TRTHHECTH Do

3) MikEZEE L v L 74 BikTh, KM 107
L EofiE#kcix CAM =g 107 Ll EomEr R L,
o KM & CAM O ED FER RT SO T
bSNE) el

4) <~ v AERIFESEIEC N TS CAM 1mg #4513
BRI i U s R i 3 T,

5) MBREMTO HyRv Hiiks X 08 BEhskbe st
% CAM » INH, TH, EMB » 0ftH Tk &5 7710
CHRAILZRL, #EHERERSRnolk, v A%
BufkEC 35 CAM r INH, EMB, TH & o4

MK BB BTE

FTIRA B L FREE BT hDtc,

Wb ISR, RIBSBRERD JIFE, Sy
Wb, ZHBIR e BEIT S E S SR O DI
HOBEERLET,

KL DO—MOFERIX, £ 12 [\ B RLHRESAE
SRENTHEE L,

X ik
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