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THE ANTI-TUBERCULOUS ACTIVITY (IN VITRO) OF VIOMYCIN
AND CAPREOMYCIN FOR KANAMYCIN RESISTANT STRAINS
ISOLATED FROM THE TUBERCULOUS PATIENTS*

Study of Cross Resistance of Kanamycin
for Viomycin and Capreomycin

Toshio OHSATO and Hisako SHIMIZU

(Received for publication April 1, 1966)

The in vitro activity of Viomycin and Capreomycin for twenty-two Kanamycin-resistant
strains isolated from the tuberculous patients was studied in Kirchner semi-solid agar media
containing horse serum in 10 per cent. The drug concentrations were 5mcg, 10 mcg and§100
mcg of each drug.

The bacillary strains for examination were obtained from the first or second generation of
the control culture on 1 per cent Ogawa media used for Kanamycin-resistance test. The bacil-
lary suspension of 1mg per ml (wet weight) was made from above mentioned cultureiby
grinding the havested colonies in a grinding flask. Inoculation was performed by two graded
bacillary dose, 0.1mg and 0.001 mg, into two media of each drug concentration. (Forty media,
including control ones, were used for the test of one strain). The reading of bacillary growth
was performed at three weeks after inoculation.

The results are as follows.

The bacillary growth in each medium is shown in Table 1.

The antimicrobial activities of Viomycin and Capreomycin for Kanamycin resistant strains
are shown in Table 2. The table shows summarized results about the Susceptibility to Viomycin
and Capreomycin of twenty-two strains with Kanamycin resistance.

The criteria for resistance of each drug are decided from our result about the minimal
inhibitory concentration for wild strains. The criteria are as followings :

Viomycin Resistant ; 10 mcg complete or more.

Decreased susceptibility ; 10 mcg incomplete.
Susceptible ; other than above criteria.

Capreomycin Resistant ; 10 mcg complete or more.

Decreased susceptibility ; 10 mcg incomplete and 5mcg complete.
Susceptible ; other than above criteria.

According to these criteria, the complete resistant strains for 100 mcg of Kanamycin showed

normal susceptibility for Viomycin in 50 per cent. The strains which demonstrated under 100

mcg incomplete resistance for Kanamycin showed normal susceptibility for Viomycin in 10 of

* From Research Institute for Tuberculosis, Japan Anti-Tuberculosis Association, Kiyose-
machi, Kitatamagun, Tokyo. Japan.
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12 strains. Four strains which showed low Kanamycin resistance below 10mcg incomplete
had normal susceptibility for Viomycin. On the other hand, the strains which showed over

10 mcg incomplete resistance for Kanamycin were susceptible to Capreomycin only in 2 of 18

strains.

Table 3 shows the relation of the Kanamycin resistance between 1 per cent Ogawa media
and Kirchner semi-solid agar media. The closed correlation was observed in resistance degree
of Kanamycin between Ogawa and Kirchner semi-solid agar media.

From these results, Viomycin may be used for many patients with Kanamycin resistant
bacilli, but Capreomycin may not be used for these patients. Whether Viomycin may be effective

for Kanamycin resistant patient will be known from the result of Kanamycin resistance test.
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Table 1. Drug Activity of Viomycin and Capreomycin for
Kanamycin Resistant Strain (3 weeks)
10-1 mg inoculation 10-3 mg inoculation i o
Strain . KM (mcg) VM (mcg) CPM (mcg) KM VM CPM
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Drug concentration is shown mcg/ml.
Bacillary growths are shown as following scales :
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Table 2.

erved.

Susceptibility or Resistance of

Kanamycin-Resistant Strains of Various
Grade to Viomycin and Capreomycin

(10-'mg Inoculation)

Viomycin Capreomycin
w“ Non- Non-
Degree of ©'s |_susceptible ;.;,2 susceptible ;‘;2
KM resistance ZO; Resist- |De- * 3@ Resist- [De- * %f—i
ant|creased U=) ant|creased (Z
100 mcg
complete 10 1 4 5 8 2
100 mcg
incomplete 6 1 5 2 8 1
10 mcg
2
complete 1 1 1 1
Lower than
10 mcg 4 4 4
incomplete

* Decreased : Decreased susceptibility.

: The number of colonies is approximately countable. The number is generally up to 50.
The numerous colonies to be counted are seen in the medium. The individual colonies are distinctively

The marked turbidity is observed without formation of bacterial pellicle.
The bacteral pellicle is observed on the surface of the medium.
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Do Tihebb KM Ot DBEIC Lo T VM x4
DR R b, KM 100 meg RELMEL T O #T
1312 #eh 10 Bk VM e ch ot

TR K L CPM i ik 22 fkh 6 BRio T &35,
D3 Ho 4 Hit KM 10 meg RELTHEL T OB T
1o
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Table 3. Comparison of Kanamycin Resistance
examined in 1% Ogawa Media with That in
Kirchner Semi-solid Agar Media

Kirchner 1% Ogawa media

semi-solid
agar media

10 mcg
incom-
plete

100 mcg
incom-
plete

100 mcg
complete,|

10 mcg
complete,

100 mcg
complete

100 mcg
incomplete

10 mcg | 2
complete |

10mcg
incomplete

5 mcg
complete

5 mcg
incomplete

Susceptible | 1%

2

Notes : Double line indicates clinical resistance in
Japan.
* This strain is excluded from Table 1 and 2.
Drug concentrations in 1% Ogawa media are assumed
concentration after insupissation. (10 mcg media con-
tain 100 mcg and 100 mcg media contain 1,000 mcg)
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BE»LLLIBRERETEDLIDLEL RS, Thb
% KM 100 meg RELMELT O ¥k T3 VM 1o pkts
RTINS, 10meg RELM M LT © # ¢t
CPM L EL TIWTHAH S,

% S

KM, VM, CPM o 3 DRI DR it &2\ Tid/h
BLY oW REAHY, Thb3HOMITHEEICIER
tE (B REETZE®) 23D L R T B, L
L, EBRCHVbRAEKIT, £3F D 500~1, 000 mcg
CiiftEd £ Loic HyRv, M, phlei T4, ZoF
EmEHEOB ML 5> KM ittt 3<T VM, CPM »t
| THDLMETHZ LIXTEIR

KB EHOEET S KM W Ofitt: o BRI E
AThb, FRECAVGLRIL S R—EDE - HEEY
RTLIXRSIRVA HTH Do

KM, TH, CS /¥, ki EDh LI ic 5 vy X
NBERT L HRBCKE LB CEORYIL 2 EL
T, EVCIREERRREL Bbh 5 EBic, VM,

E BAE BTH

CPM, PZA 7ty OB INFERRHA LUic BRlEL2 T
5L BbDEEL bID, LD T, KM it
Blext+% VM, CPM %R0 BERFTE 20
EV3 BEBRF L THLEN NS D, 4E D KM it
BEKEY AW E% T1X, KM 100 mcg 52L& kD
10 #keb 5 Bk, THILAT o Wit ¥ £ T3 12 #keb 10 g
VM iext LT, BtEDETA L B bhigd ot

IHICEHFELE T X 5 VM fittE—10 meg SELMHE
U E—DBT 22 Bkh 1 R TH D10 U LEDOREN bR
T, KM gtk /e L d¥HEU T VM ofRE %
T30 Bbhb,

L2 L, KM mEExEE LT85 VM 2
AT5546, BRE2OOMENRLY L5 TBbh b,
ZDHE 1L VM OftEREEOMBETH 5. KM fitts
Blic KB VM 28 53 284, B4DFic> T VM
MERELEBL T VM OBE S HIETE 502 5 h
YRATHLENS DM, 20 X0 VM fiftkED
RBENMBRIC/L 5o F4 v 7 — LB ERE A Al e
BAE VM o Bffi DETix7e L, 1313 IEFE 7eBUEMN
BOoNRZTHAI M, K —MBAOCHA VS Z LWy
BB\, LT, 1% NIEy BV TREYE
BTaZ 2B i Bbhsy, BIOER
BRAERSY wX sy, 1% N w B3 VM it
HR #E (X 10meg (12.5meg 4 4A) & 100 meg (125
meg 2h) D2BREOBECOVWTERTAZ LR
DT %o L L, VM OfFEMIR 1% /NIsEE ¢ #H
1/10 & T35 DT, 12.5meg 44551 T 1. 25 meg
BEODMTHEIE T2/ d, COBRETIE, 132
A TXTo Wild Strain X RE LS b3 TH D,
Ha K L OMHAERE & LTERY $ 2 D% 100 meg(125
meg £F) B ERED L ThBo VM Rtk
1% 100 meg FEMIC RE IRT 2 LA AS, & DRI
REXRDRGBETY, BiEDETH D\ s
W2 KT B LIZTEAV BT TH B,

2 OfEL, KM fittkc VM RiED BEIC VM %
BELIBE, KM BiES 52, KM R B0 84
AT VM OBBEHENS S Lo, VM FHEEME
HICHBRT B L5 ey 522\ 5 B Th
B0 BEDLZAZDAIBELH T, ERCESKD
POV TS ERECRE T bl bt d Dk
Exbhb,

D&, KM » CPM DR fittkic oL T Th 525,
SEIDRED» bA2 B, KM fijtkkn% <1z CPM it
REETH SV RMERR ORI b E 2 5 &,
KM #igtho CPM REDHBITITE A & T 52
EMTEIRRVWHDE B3, Lchi>T, KM x CPM
R ThrO—2o%FRT 5 EZIR—2VNELT5Th
550 KM & CPM T ha iV 5503, BEDE,



19664753

EIfER, EHFIDO 2R M L2 DA LEDTRAY
BETHMETHA 50 EFFIHY X, CPM 12 SM r[{
BEOHELTRL, BIfEAIX SM iR TERA DR
MTHBHEHRELTHY, 3k KM b0 THEAX
NATEELLZDDEEL bLd,

51% KM it plic VM 2853 2188 %L k5T
HH53H, TOIVWEHEIIC VM ottt o FEYRIT
BULENRSLD, WS B VITBEETOS 56t VM
DHRBELEI ST A LIRA S, Lich>T, VM ofit
WHREX, SHERHCL LY ERLRED—D LT
5HDEEZLOBND, UL, 1% /NkEtr A58
L£0BT VM MHEBRE R 7 0 EAEE BRI RIE
bh, ELORHBET HLER LD DL Bbh b,

L] E

KM 10 meg (100 meg &74) 1% NISEHICEORE
TR BEK 22 BT 5 KM, VM 5 X 8 CPM
HE %, mEMFL eI — MBS AV TRl
€L, KM Ecd3s VM, CPM ot ok
BERE Lico TOBERKDO I L TR E

1) VM :KM 100 meg =LMoo ¥iz VM &
LT BREDETHED bh$, KM 100 meg 758

301

LSMHEET O T 12 £kep 10 BRid VM iz £ < T
bbh, KM 10meg TELMMEELAT O 4k & VM
TR TH DO,

2) CPM: KM 10 meg T2kl Eo#kiL, 18 Bk
16 #ric CPM DRMEET, 5 WIXHHEN D bhic,
L L, KM 10 meg TELMHEIAT O 4 #kik CPM i
2L RMERR L

3) 1% Mgkt s KM o BELF 1 e
F —EFBEREMCT ST ARER L A EFTL, N
N 313 5 KM Witk o fkfE2 5 VM, CPM oA
DR FHEETE DI DLEL DN S,

BRI 57 b HBEI F 7 o I ER AT RAC
@?&ih ‘f: Li ‘To

X %

1) /NBIE— 4 : Jap. J. Med. Science & Biology,
16 : 31, 1963.

2) KEBHE: & 10 OEFR¥ESRE, &k 40:
570, 1965.

3) HEEKREIGS - 18, 1964,

4) EEFFRTHEREM w0 HHFEF, 21: 164, 1966.





