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(Received for publication June 20, 1975)

Experimental studies were made on the anti-tuberculous effect of BB-K8, a new semisynthetic
antibiotic derived from kanamycin A. This report presents results obtained from the experimental
studies.

1) The minimal inhibitory concentration (MIC) of BB-K8 was determined for various drug-
resistant strains of M. tuberculosis and bovis. As shown in the tables 1 and 3, the MIC of BB-
K8 ranged from 0.3 to 0.6 mcg/m! in Dubos’ liquid broth and from 25 to 50 mcg/ml in 1%
Ogawa’s egg medium. In this case, there was no difference in comparison between the MICs of
BB-K8 and Kanamycin (KM). As shown in the table 2, however, the MIC of BB-K8 was 1.2
mcg/m! in Kirchner’s semisolid medium and there were some strains, against which BB-K8 was
somewhat more active than KM. HsRv strains highly resistant to SM, PAS, INH and RFP were
sensitive to BB-K8, whereas Hs;Rv strains highly resistant to KM and VM were similarly resistant
to BB-K8 where cross-resistance between BB-K8 and the other two drugs was found.

2) Comparative studies between the MICs of BB-K8 and KM to M. tuberculosis strains isolated
from patients were made using Kirchner’s semisolid medium and 1% Ogawa’s egg medium. As
shown in the tables 4 and 5, the strains slightly resistant to KM were comparatively highly
sensitive to BB-K8, but most of the strains highly resistant to KM were resistant to this drug
as well.

3) In comparison between the effects of BB-K8 and KM on the survival days of mice experi-
mentally infected with lethal doses of tubercle bacilli, BB-K8 at a concentration of 10 mcg/g had
almost the same effect as that of KM at a concentration of 20 mcg/g, as shown in the figure 2.

4) In comparison between the serum concentration levels of BB-K8 and KM in man at 2, 4
and 6 hours after intramuscularly administered at a single dose of 0.5g, the serum concentration
level of BB-K8 was at all times higher than that of KM as shown in the table 6, though

individual differences were considerably noted.

* From the Osaka Prefectural Habikino Hospital, Habikino-shi, Osaka 583 Japan



236

##

il
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Fig.1.

Structure of Kanamycin
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BhiH, 1% /03 E VT KM L BRI L7,
ZHEHF > BB-K8 5 X U8 KM D #EE (%, Dubos jfifk
ML TIx 0.05, 0.1, 0.3, 0.6, 1.2, 2.5, 5, 10 mcg/m/,
Kirchner 5t 3% #h Tix 0.1, 0.3, 0.6, 1.2, 2.5, 5,
10 meg/mi, 1% /NI Tix 10, 25, 50, 100 mcg/ml
LU, ERAERT/NIEER EOEZ Dubos ¥E{&RIHIZ
BEHEELT, 20 10-2mg Y OEHRE & 15 i
L,

Hy7Rv JEkk$s L U070 SM, PAS, INH, RFP o4t
Mk, AR BT RS X OB RE 7 < xRz
*t+% BB-K8 DHi /7%, Dubos {E{EsEHIZ BT
X, K10, FRORNFEBMHILREL0.3~0.6
meg/mi T, KM L DIz i3zZE % B 727z, Kirchner
A BV T, K20 L, FRIOENKE
PRIE#EE X 1.2meg/ml T, KM X ) ZPREMOSH
VA ED b, 7o, 1%/ BT,
RIDT L L, FADOEFERMILBEETL 25~50 meg/
ml T, KM L ORICIZENED bz, LiL,
KM, VM OSBRI h O Iz 33\ T L it
L, A#F L KM, VM L ORIz S I R e
BERH LRI,

2) FEEEBRE BRI T BN

KM kiERBE, 8L KM BEEHBEL Y OBEL
T NBUREEEERRIC T B A K O H{E /1%, Kirchner
TMENEEHIFS XU 1% /01152 AV T KM L Heiska st
L7z BP0 AKIB L0 KM o4&z, Kirchner
P TIX 0.6, 1.2, 2.5, 5, 10 meg/ml, 1%/)\1|
BT 25, 50, 100 meg/ml L U, {EHEHIT/NIE
i b DB % Dubos Frfks iz SHEE L <, %0 10-2
mg Y OR R FEEHICHERE L -,

BESBRICT 545 & KM 0B/ NS5 1
WY 5 L, Kirchner Y3l h Tk, K40 L
<, KM OF/ EE 1L ##E 2.5 meg/ml PUT Ok
IOV THE, &Y 2.5 meg/ml LLTF O F/NEE IE#
BEZR LA, KM (2%t LT 5meg/ml 33X 0% 10 meg
/ml DEJNFEEILBWEE 757 L7z 6 BiL, AT T
Ny 2.5meg/m! TREMIELHR Sh, KM 10 meg/ml
TRABBIENZ SN2 11 BT, 9 BEAEANZ b
10 meg/ml LA EOTHETH 7243, 2 #iZ 2.5 meg/ml
TREVBIES N, 1%/ TIE, K50 L,
T0 Bk 47 Bk TIIAAI DN FEE PR AL BB KM 0%
NE—EL7A, FAZ KM Lo RSMOB @k
218k T, & <1z, KM 100 meg/m! CREMEIEZ 576
BRI T~ TAAITik 25 meg/ml THELEN H 5N,
KM 100 meg/ml LA EOfitt#k 18 Bk 5 & 16 BRI AA
ICOMMEZARL 7225, 28k 25 meg/ml TRHE LA
PINY 1N
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Table 1. Sensitivity to BB-K8 of various Drug-resistant Strains of
M. tuberculosis and M. bovis
(Dubos’ liquid medium)

Concentration of drugs (mcg/ml)

Strain Drug S— R - R _

0 005 0110306 1.2/25 5 10

Hz7Rv parent B]%G{S i i ﬁ ﬁ : B ~ - -

Rv _resi BB-K38 T+ #+ | 1 #+ o+ - - -

Hs7Rv SM-resist KM H H ‘ # H+ H B B B
Hs7Rv PAS-resist Bg&}fs ji ﬁ : K I | - -

HeRv INH-resise Doy T ] [0S e i g

. P BB-K8 | A

H3;Rv KM-resist KM i HIN H+ o i H i

BB-K8  # | H# A A A A A

HszRv V>AI-resist KM i i i I B i H H

Hs;Rv RFP-resist BII\SG(S IK ‘ ii ' X K N _ _ _ _
M. tuberculosis BB-K8 H+ + -+ - .- — —

Kurono KM ++ # 0 H# - - —
M. bovis Lavenel  BEES A0 4T A - .- - Tz

Table 2. Sensitivity to BB-K8 of Various Drug-resistant Strains of
M. tuberculosis and M. bovis

(Kirchner’s semisolid medium)

i Concentration of drugs (mcg/m/)

Strain | Drug — e G e
0 0103 06 1.2 25 5 10
Hs7Rv parent B}%—\i(S ﬁ 1: K _TT: N _ i B _
i
B . . BB-K8 | 4 +H 1 T+ - - | - -
Hs;Rv SM-resist KM o + 4+ + + | —
Hs:Rv PAS-resist BE;%(S K i :_ j;: B - -
Hs:Rv INH-resist Bgﬁ(s ; : :; ; TTT ; B _ _
HyRv KM-resist - S A A S 00 A 4
Hsz;Rv VM-resist BI%_\II(S | K _;Ti ﬁ -ﬁ: ﬁ ﬂ i i: ! ﬁ:
) | + |
HyRv RFP-resist Y S
M. tuberculosis BB-K8 + H ; +# + — — -
Kurono KM +# H+ +- : — — —
M. bovis Lavenel B}?I-\,IFS _ELL“ ﬁ: ﬁ: i— N _ _ _

|

0. <% 2 EBRAFEREIC X+ 5 Amikacin (BB-K8) BT L7226 HETHEBEPIEL, S HEETEE
DIERHE OEFRREFBZE L 2, T 0T, 2oL, 4E
THikE 208 @ DD FZ= v 2D RFRIRA AR hE X D A e Yy, BB-KS8 10 meg A
HEHHORER 1.0mg 2HEL, HEREEHLOA '3 KM 20 meg &S ICHL L, A/ 20meg #H#51[H
F10Ln~» 7,2 BB-K8, KM 0&#IxAE 184D o KM GRS s A AR L,
10 meg, 20 meg * & 0 TS L, SiAH o B EE O
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Table 3. Sensitivity to BB-K8 of Various Drug-resistant Strains of

M. tuberculosis and M. bovis
(1% Ogawa’s egg medium)

Concentration of drugs (mcg/ml)

Strain Drug : -
‘ 0 j 10 | 25 | 50 100
Hs:Rv Parent BI?MKB m | il‘{_ g _ _
. BB-K38 i # - - -
Hs7Rv SM-resist : KM # H _ _ _
: | BB-K8  # = 55 - - -
Hs3;Rv PAS-resist 1 KM | { 18 3 _ _
HazRv INH-resist BERFS m % K 1:538 | _
resi BB-K8 o it it it it
Ha7Rv KM-resist | KM # 1 il # il #
o BB-K8 | {t | it it il 1
Hs7;Rv VM-resist KM i H - i H 1
. BB-K8 1t it 95 32 —
Hs37Rv RFP-resist KM L ]‘ #H 106 11 _
M. tuberculosis BB-K§ | 1 i 25 7 —
Kurono KM i Tt Rt} 27 2 -
M. bovis Lavenel ! Bll(}NIfs \ m ; _ _ _
Table 4. Comparison of Minimal Inhibitory Con- Table 5. Comparison of Minimal Inhibitory Con-
centration of BB-K8 and Kanamycin to centration of BB-K8 and Kanamycin to
M. tuberculosis Strains Isolated from M. tuberculosis Strains Isolated from
Patients Patients
(Kirchner’s semisolid medium) (Ogawa’s egg medium)
%zr;c%?tra- " Concentration of BB-K8 (mcg/ml) Concentration | Concentration of BB-K8(mcg/m/)
KM S T R or T A
cg/ml) 0.6 1.2 125 5 10 [10< Kanamycin - e | ‘
(mcg/ml) R | 2 ‘ (meg/ml) | 25 50 | 100 | 100<
0.6 3 0 5 ‘ 1 % | — - ‘ s 1 '—“—‘ —
1.2 1 | 2 } \ 25 o281 !
| | i ! |
2.5 | L7 ‘ ? 50 13 3 1
5 ‘ ‘ L2 \ ‘ |
10 | |4 | 7 100 6 | ‘ |
0< | | L2 ! 9 100< 2 16

Fig.2. Effect of BB-K8 and Kanamycin on the Survival Days of Mice
Experimentally Infected with Lethal Doses of Tubercle Bacilli
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Table 6. Serum Levels of BB-K8 and Kanamycin
in Man. after Intramuscular Injection of
500 mg (The thin-layer Cylinder-Plate
Method was used, and B. Subtilis ATCC
6633 as a test organism)

} serum levels (mcg/m/)

Name hours after
(Body weight) injection WBB—KS 77‘ KM

) 19.5 20.0
- 1 22.0 10.0
(75 ke) 6 5.7 3.5
2 25.0 20.0
- 1 18.0 12.0
(58 ke) 6 10.0 3.5
| 2 59.0 | 29.0
n ! 25.0 10.0
(68 ke 6 17.0 1.9
N ) 49.5 24.0
L 1 17.5 8.4
(53 ke) 6 5.9 2.1

M. Amikacin (BB-K8) o> ffi e s

e 9 1 4 47 BB-K8, KM 3030 0.58 # 13
RO % 53\ TREAIPTES L, AiL8 62 2 Wi, 41
1, 6 HER#% o fiil h o P & B. Subtilis ATCC 6633
% BT cup ETHIE L 72, PRk, K6 L
Cy A DIAZEN IS 1285, [Fl— Nz 31T Al
DOEHETHOPEE 2 s+ 5 &, CFRORLZ BT
BB-K8 o ifuifdiiisy KM oz X ) Lifit # 5L
7

% ES

Amikacin (BB-K8) o —f¥#E 1 &+ 2 i Hisic -
VT, T ) OMEN R STV A0,
ZOVTO#RET VI BTN LY, FESDIO
R EROMBENBE SN TV BDRTHS, hED
't BB-K8 OfifbfIEMIz oV TR fF o, %
DEFRX BIE T, KoL Ths,

1) BB-K8 o5k IR 112 5eh+ 5 fio/ N FE AR AL s
. Dubos {f{kHsTix 0.3~0.6 meg/ml, 1% /14
Tt 25~50meg/ml T, KM L3EN SN D7n
%%, Kirchner il 45 M Tix 1.2meg/m! T KM X
D HE DR OB R B vz, HeRv #ko SM,
PAS, INH, RFP #gfithhpkic 4, 150k & bk
EAR LIS, KM, VM Rt bR - X RTRREE it 2

239

LA L ORISR AR S, £, BE
ST kb S AR 2 KM o %% &, Kirchner i
Thist, 1 %/ % e THE L 2ok Tx, KM
RT3 Ui, AHI O RESEYE O HOefy s\ T bR
AN, KM BRI O KBS T AR I L
WilitE 2R L,

KA ORI T 2o TE, [ESY T
Dubos {1 T % 0 Fo/ N FLIE W13 0.2 meg/ml,
M 59% 0.195~0.39 meg/ml Tho LHEL, KM ©
DORZMEO HEET X, @54 3 Dubos A TAR
KM X9 L% RSO IR B S LIRS, W]
5L, KM RREETEO B &1z, ARNZ 6 LT H
RO T ER B T Y, ZoM, FLELOK
HEe—HLTwD,

2) v A EBRRFSIUE 12 549 % BB-K8 OjafhR
X, FOMEMHE X ) % 2, BB-K8 10 meg/g {A%RT
KM 20 meg/g i L B ERRIE L E2 O D, [
513 i i 71 (SSAAT) Z th # L, BB-K8 ¢ 400 mg
FhF L KM 1g2A4TFE L e L Tw 50, i
SO E D, AR RS KM oy 2 (12 &
EZOHND,

3) BB-K8 # X8 KM, 0.5 g fiiik 2 FEf %, 4 KR
%, 6RERIHOMBH ML Y BT 5 L, 2 b OfA
EZH DN, TRz T BB-K8 2578
THRE R LT,

DL oXRER)EER ¥ ), BB-K8 ;x KM #9252
BEOPHEIER 2 5+ 2 PRl TH D, PR &
LTk KM L o Rt s & 5 25, KM &
HBE ZIAROBHICHIAELY 2 L0 EA LR
5o
BRI HV 6 4v7s Amikacin (BB-K8) 1%, F
HRE L Vit Eh L0 TH D,
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