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HAPA-B ® Mycobacterium BEERB T 2@ H L, SEHEHIIBIT S
HAPA-B r M4 S & CHIME & O HRREER

BME - MA - BR AR
IR SR 5 B 25 A

HAPA-B D M. tuberculosis44#RiZ x4 3 5 MICq, 321.6ug/miTH D, M. avium - intracellulare com-
plex ZDOIEERFBMF IS L T 0.2~50 ug/m] THMEMELTZ L D SN, Tl KM,
SM# & 'AMK 0 HimycobacteriafEf i 1212% L 1>, HAPA-Bi3 &~ 7 07 7 —YhIClDA s
e M. tuberculosis W=t L T b in vitro MIC ® 2 5K HIIHMEEIERET T,

HAPA-B 0 M itk £ 0 E. coli =544 2 HRHE I hBE T, HR 7707710k E. coli,
P. aeruginosa, S. aurens TEOREREIIBENICWMLOT, £ERHRVRL LM ENS, HAPA
-B i3 mycobacteria DEE®ER b & D 5 5 compromised host O BHRIE 11 L E I & 2 12K £ DA

BLETCHENCREMBE LR ZenELSN S,

HAPA-B i Gentamicin (GM) B 1 fiZic7 3 / BE K&
&4 7:Amikacin(AMK) BIEMBETH 2, 7 7 LBMHEHL S
77 LEMECOL ) RORES 2 FS, TEtBEORHE %
FFi K LOTHEK DLV, KREO BRI RELFERE
DE®/RE % > T3 B-lactam MAEMHE O AMEMEREN A~ D E:B
AR+ D 1o D EED BRI R U # V> Mycobacterium &
DEEE KL, HAPA-BH X OBEOHE N =¥ K3
T2 L L b, Mycobacterium # DO E & EB L, I #
R, BIUZV7AEE <707 7— (M¢) &£ HAPA-B LD
BRI EER 2B, FEOEERNYRETFHT 2B L
oL bDTHS,

1. HiEb JURBRMH

1. HAPA-B ® Mycobacterium BEHFHEII N T 5 R
BENE N ORE

IERERZ(TRBREPR, KERT+FREDR, LU
ROMRRGR» 65 SN IEBKRSBED M. tuberculo-
sis 44 ¥k, M. avium-intracellulare complex 7 ¥k, M. kan-
sasii 1 ¥k, M. govdonae 1 ¥k, M.szulgai 1 £k, ¥ X U' M.
Sfortuitum 1 ¥k&t 55 Bkic &t 3 % HAPA-B, AMK, Strepto-
mycin (SM), 8 X Uf Kanamycin (KM) O&/NEBEHEIE
BEMIC) E, RS ORFEL o BRERZMAEETH
NTe T b B Mycobacterium O # B ¥ % 1 ml @D 5%
fetal calf serum (GIBCO) i F 12 $$#hT 4~7 B 37°C
THBEREE L, Klett-Summerson 3T No.66 7 4 1L
& —%HAL, 1~10Klett Unit DBECHFRL, T
BEHCT 5 & 0.5~5x10°CFU/ml &£ 7% %, 96 KDFE

multitray (Inter Med.) ZfEHERLLEARINERE
5% fetal calf serum fl F 12 353t % 53 EL, & well iICE#
BHIOu 2 BEEL 72, & % EME L /- multitray % 5%
CO, FETTITCS BREEL, &well iCE I} 2EEHE
DOEHEEXRIRTHEL 7.

2. MRS Mycobacterium B & BT 5 HAPA-
B i /1mREe

~/%Y w0kt KA 5ml % 3ml @ Mono-Poly 78
#% (Flow Laboratories) (- EE L T300 ~ g304f&.L L,
ZOLEFX5121000 Xg20M4CTERLL TR EBD
M¢ #9BEL 722, £ 7 Mg i3 MCDB 103 52#1T 2 [E 5
# L 7. T H % 967X D multitray @O & well i 2X10°
cells/0.15ml 20% B R4/ MCDB 103 #2322 3 &£ 5
IZ5HEL 12, 5% fetal calf serum £ & U 0.05% Tween 80
N F 12 853 5 BRIEE L 72 M. tuberculosis * HR L,
10l P2 1~10'CFU Str L S L TR well KEEL
feo —EBOD well ICIXEMARRTID HAPA-B %2 /0% 72,
In%5% CO, GEET TITCIEB/ L L, BEMHE4
BEHs L U8 HB I —&80 multitray @ well iZ 10 x1 D 1
N-NaOH & 5% ® Tween 80 iz, MHEERL THD
multitray 28 L 7: Mycobacterium :PRIZHKET, £7
LEEBEBEMBET THAIL 12,

3. BHEMECrT 2 HAPA-B MiEHE E 089
BEERAOKET

~f& L-broth F CIREIEE L /2 E. coli NIH] JC-2 %
L, FEBREPICSMI FOAFEL L3R TIMHEL, 1K
B3 E coli DB REE G5 X 2 WHEOREE, 0.75
units/ml & 20% t b IE@LmE %, 2 RE 213 50% EHHE
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Table 1 Sensitivity of various mycobacteria to aminoglycoside antibiotics

MIC(ug/ml)

Strain Species SM KM AMK HAPA-B
T4 M. tuberculosis 12.5 1.56 0.78 0.78
T 45 M. tuberculosts 25 0.78 1.56 1.56
OR 100 M. tuberculosis 1.56 >200 >200 >200
OR 102 M. tuberculosis 25 3.13 3.13 3.13
J 12 M. tuberculosis 12.5 1.56 1.56 1.56
J18 M. kansasii 6.25 3.13 3.13 3.13
T8 M. gordonae 6.25 6.25 6.25 6.25
T 10 M. szulgai - <0.20 <0.20 <0.20
T 12 M. fortuitum 100 6.25 0.78 12.5

1H8FF (IDs,) ® HAPA-B, GM, £7:i3 AMK %, 3%
Bic Mk, mig L BHO™E 2FML 72, 37C TIRE LS
‘s, EEBKEL 3, 5, BIU UMEBCZIAE
NORBEL SHEERO - 2HEML, LEXFREA
THEEBEREL 12,

BERE A5 S. aureus 209 P D B 1 13 #i 14 8 FE 45 8 units/
ml, P.aeruginosa 18 s DBFIZ I3 1A MRE A% 10 units/ml &
b, Chit, ChoDEMIZ E coli & DHEKIIHT 28
FMBFEVHTH S,

4. HAPA-B i~ 7 AEHM¢ L OBMNHIRERE
TER DS

M¢ i ICR 8 w7 ADEMEA % 8 ml D 10% fetal calf
serum fil F 12 3531 (HKBIEE) Toe-> THEL, & OE&E
s S mliZEL 72, £ 0.1ml (10* cells) % A /¢— R
Yy FRis 7 24 X FALCON multidish & well 253>
EL, 5% CO, FHET T30 H#E%, RS Iml 328
ML T—RIEE L . WAZERIE SA AR E,
20%L-CM (conditioned medium L-929)* fnE]#E# 1 ml
ERWLf, ThE 3TC2EEH CO, FIET TR L 1%,
—1&1E%& L7z E. coli NIH] JC-2, S.aureus209P £ 7:i3
P. aeruginosa 18 s & Mg ® 50 f&&t (5x10° CFU) #/&EL
12 — D well i i3 1~1/8 MIC ® HAPA-B % ¥ /L
129, EEIEMESEMBIC /S —2 Y v TERDHL,
saline G T¥E- 1ok, ¥F LA HEL TABRGERANRTL,

. B #&

1. HAPA-B @ Mycobacterium BEEE I T 2 3
BRENNES

HAPA-B iz Fig. 1D & B8 D 44 B D M. tuberculosis i
L, 121Z AMK EZFL0HREN%27RL, SM 84U KM
Lo, Brio SMEMEKIICLERL 45D M. tuber-
culosis KER5Y 53 3.1 ug/ml AT D HAPA-B THEME LT
Aohb, EROEKICHT 2 EEFDOHE % Tablel
WC—¥ &7, HAPA-B, AMK B X U KM i BEfME T

Fig. 1 Sensitivity distribution of 44 clinical isolates
of M.tuberculosis to HAPA-B,Streptomycin
(SM), Kanamycin(KM), and Amikacin(AMK)
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Table 2 Susceptibility of M. avium-intracellulare
complex to aminoglycoside antibiotics

MIC(ug/ml)
Strain SM KM AMK HAPA-B
T11 12.5 12.5 12.5 12.5
T15 12.5 12.5 12.5 12.5
T 24 25 25 25 25
T 38 25 12.5 25 25
Jn 12.5 12.5 200 50
J 14 6.25 6.25 12.5 12.5
J 16 12.5 12.5 12.5 12.5
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35305, SMICIRRERRMEERT 1LEKD M. tuberculosis
&, SM iR EEMMTH 55 HAPA-B Fic i3 P2 E K
ZUED M. fortuitum 1 RSB H SN 3 e EE EN 3,

EROAEYHECHME 2R LUBERRORE L 22T
M. avium - intracellulare complex 7B ¥ D & % ¥ i= &t
T5RZM % Table2 i/RL 7, HAPA-BRRZt6 DB
WAL SM B & U KM ICEWIE 27345, AMK Ti
1 BB MR S i,

2. #IBIA mycobacteria 2 x4 3 HAPA-B O#i#

Mycobacterium BOE 3 HRANFEME LD T, in vitro
MEHOENKFITYL, Mg ZOMEMNICERSEND
DRBERIRBEAB D, MR DA hic M
tuberculosis 13 Fig. 2 D & 8 D ERPAMICIE U THMT 5
b5, HAPA-BiZ 58X U 10 ug/ml TM@ HD ZDE %
Mz, BEIBECIBEMFOBERE I TNUT RS,
EEICHERL-ERICNT 2 HAPA-B @ MIC it 3.13
ug/mlizDT, M¢ HDETH MIC D 2 5 H 1LiEEM LS
fRik&h 23 Z e3bn b, f-lactam IEMEDOH 5 LD
i3 M. avium -intracellulare complex ¥t L, in vitro Tt
HAPA-B LEIRREOHEN*TTDOLH 365, M¢ 0D
Bixt L TIRAHFH L, in vitro MIC D 8~16 5T L 1M
Rt TCELZVWb Db H B,

3. HAPA-B L I#E#i&k & O HHREER

E.coli TRZDHMICHEBL 5 A L OREBE ORI,
0.75 units/ml &, IDs, ® HAPA-B #3##F & ¢ % &, Fig.
3DEBYHEVLYS b BINRENRsEHOND, £
DEEIX AMK (K<, PEETH 5,

S. aureus T3 8 units/ml D#{A & 1Ds, ® HAPA-B &

EFMATLHEEOHAEMIZED 5 i v (Fig. 4), P.
aeruginosa \2 ¥t L T ¢ 10 units/ml O #i% ik, HAPA-B
DORE 128 L s - 12 (Fig. 5)o

4. HAPA-B L~ 7 AR Mg DHIKIRERELE
A

HHERE LT 77 RIE MM i E. coli #BRE¢H L
LSBT S5, 5REMGIC MM TEASIMML, Fig. 6
DESVMIERL THCEET 5, Fig. TO &< 1/2

Fig. 2 Antibacterial activity of HAPA-B against
M. tuberculosts growing in human

macrophages
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Fig. 3 Synergy of bactericidal effects between the complement and
sub MIC doses of aminoglycosides ageinst E.coli NIH] JC-2
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Fig. 4 Synergy of bactericidal effects between the complement and
sub MIC aminoglycosides against S. aureus 209 P
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Fig. 5 Synergy of bactericidal effects between the complement and
sub MIC aminoglycosides against P. aeruginosa 18s
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MIC @ HAPA-B H#HETF TI3, 5BRI% I Iz#@iBENTA 7
2077 A MELUBEH LS ES, 5EMETS Mg 12IE
Buicrrgs, Br#tbLABOERSHEAICES
DIZEH SN B, 1/4MIC © HAPA-B ## T Ci, Fig. 8
DEBHVHEOHIIAMME L 2 hici Mg DEMSTESD
53, P aeruginosa i3 ERID iz WEFIE, Fig. 9D B
Mg KiFLALREFSNT, BOMIRMNEMIZL > T Mg

a3, 1MIC D HAPA-B »3#£%F ¥+ 3 &, Fig. 10 ®
LB Mg ix P aeruginosa T L S BEL, #HHLED
phagosome ZfanEDH S50 %, 1/2MICHEHETFTH, Fig.
11D EBY M@ 1 P.aeruginosa ¥ RE T 5 53, 1/4 MIC
HFHET TIE, P aeruginosa DHRRAN DT L H Mg
BHE S5 (Fig. 12),

S.aureus \Z Fig. 13D & 5 WEKAKFEFEET TH Mg i
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Fig.6 Death of activated mouse- Fig.9 Death of mouse activated
macrophages phagocytizing nor- macrophages by extracellular
mal cells of E.coli NIHJ-JC2 in growth of P.aeruginosa 18 s in the
the absence of drugs at 5 hrs after absence of drugs at 5 hrs after the
the infection infection

Fig.7 Digestion of cells of E.coli Fig. 10 Digestion of cells of P.aeru-
NIHJ-JC2 by mouse activated ginosa 18s by mouse activated
macrophages in the presence of 1/2 macrophages in the presence of 1
MIC of HAPA-B MIC of HAPA-B at 5 hrs after the

infection

Fig.8 Light microscopy of mouse

activated macrophages phagocytiz- Fig.11 Phagocytosis of cells of P
ing cells of E. coli NIHJ-JC 2 in the aeruginosa 18 s by mouse activated
presence of 1/4 MIC of HAPA-B at macrophages in the presence of 1/2
5 hrs after the infection MIC of HAPA-B at 5 hrs after the

infection
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Fig.12 Death of mouse activated
macrophages by extracellular
growth of P. aeruginosa 18 s at 5 hrs
after the infection in the presence
of 1/4 MIC of HAPA-B

-

Fig. 13 Phagocytosis of S. aureus 209
P by mouse activated macrophages
at 5 hrs after the infection in the
absence of drugs

Fig. 14 Spheroplast formation and
digestion of cells of S. aureus 209 P
by mouse activated macrophages
in the presence of 1/8 MIC of
HAPA-B at 5 hrs after the infec-
tion

AWML 2A N30T HAPA-BOMRBE LN TH AL
%, LoL, Fig. 4Rt £ 8 HAPA-BHEET DS
VRAMTIEBLEF BB E I TH B,

m, % ¥

HAPA-B37 7 [, BB LS EHF DD
A& %2 5 ¥, Mycobacterium /&K @ M. tuberculosis % M.
avium - intracellulare complex %2 b SM £ KM t R #&
EOREHERT I EBbh o7, L b, aminoglyco-
side IZ#EREAZEBHIE V> 1 8, in vitro MIC D 2 (BRED
¥EIBnHNE, Mg D mycobacteria #1123 Z L #f
T & %, oxime & cephem id in  vitro T i3 M. avium-
intracellulare complex = HAPA-B L RIRREOHE H %
RTH, Mg FOEHICL Tia MIC D 8~16 5T bR
BN ENHEOT, LER ML, Hilmycobac-
teria {EM & AT 2 MIRTE @MY 2 55 - - HAPA-B i3, 3%
HHBEORESRROEEDI % compromised host BHfE
Wk MEH 2 EF L B3 THA5H, HAPA-B L MEHHE
EOBNNBREERIEE TR 2V, Mg TR E coli T
b P aeruginosa T4 HAPA-B 3 18 AR E % €
#£T30T, ERABRLRLI LoffFEN S,
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A NEW AMINOGLYCOSIDE ANTIBIOTIC, HAPA-B, ITS ANTI-
MYCOBACTERIAL ACTIVITY AND SYNERGY OF BACTERICIDAL
EFFECT WITH THE SERUM COMPLEMENT AND MOUSE
CULTURED MACROPHAGES

TAKESHI YOKOTA, Naoya KATO and RYUusHI NOzAwWA
Department of Bacteriology, School of Medicine, Juntendo University, Tokyo 113

MIC,, of HAPA-B to 44 clinical isolates of M. tuberculosis was 1.6 ug/ml. The antibiotic
manifested also the MIC from 0.2 to 50 ug/ml against various typical mycobacteria including M.
avium- intracellulare complex. HAPA-B inhibited the intracellular growth of M. fuberculosis in
human macrophages with 2-fold concentration of in vitro MIC.

Synergy of bactericidal effect between HAPA-B and the serum complement against E. coli, S.
aureus and P. aeruginosa was moderate, and inferior than that of gentamicin (GM). The antibiotic,
however, showed good synergy of phagocytosis and bactericidal activity with mouse cultured
macrophages against E. coli, P.aeruginosa and S. aureus, suggesting that HAPA-B might possess a
good in vivo effect on various bacterial infections.

HAPA-B may be a useful antibiotic for infections in compromized hosts where sometimes super
-infections by mycobacteria will occur.



