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Gentamicin BOBERETHEHF L7 &/ WRILEAF HAPA-B oD EMRETL 72,

1. BRSO Mt MR LRicxt T 2 HAPA-B ® MIC & GM, AMK, OFLX D #h L DK : S. aureus
1213 GM & W %553, OFLX, AMK & 312[E%, E. cloacae, P. mirabilis, P. morganii iZi3 AMK
EVMIC 2R L7, K. pneumoniae, E. coli, C. freundii 8 & U Serratia Tiz GM & AMK o fij#g
[, P. vulgaris T3 AMK & D4%Y, P. aeruginosa i>ix OFLX  AMK ti3i2[E% 7% MIC 2/RL 7,
P. aeruginosa S0 7 5 1Batt® (GNB) 3—MICOFLX Kb o £ b T CRABRUETRLI, 45t
AUC M TEENC L OBRRMEE2 R THR N S, aureus, GNB TR & h 7z,

2. EERACFHETIEETH - 70 10 B, RERETREDBREN T 7 8 & U P. aeruginosa = & 5 i {LREE
IZIZEERNT, K. aerogenes 12 & 2 BUREIZROBMHMBICCCHR), BEE Y EEIC L D K. aerogenes
Ik AMMAEIRAA 8 BEIDOKRS THMFELME L0, HERRIPIE2BBLIVERLL, 200
6% (> BREBLESH) CrLFRLBERLYEL:,

BIfEBBETOXR 11 Fld, 18] (BWEAIKABER#FS) 1 BUN 0—@&% LR 220 1L, OBF
B - EEFHEIFRRRE SN T, BRNBWER IO TOOERNIC LB Zh o712,

7 I/ BRRARIC DL TRIBHORBOA L 5T, BY
DEFIZ DV T HFHRE TH 113/ & h, Gentamicin LA, &
RCBMHDYZVLOBHEINZ LIk >, 50,
Gentamicin B @ 1- N Z 3-amino -2- hydroxypropionyl ¥ %
2117 HAPA-B o D X B0 - RIS RE L O TRE T
%, TOWMERIIFig. 10L5TH D,

Fig. 1 Chemical structure of HAPA-B
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1. Bgnms
1. &N

HAPA-B ® MIC % # & L, [{ & i Gentamicin

(GM), Amikacin (AMK) 8 & UARIABFITH 3 Of-
loxacin (OFLX) (DL 8280) dZ i % & L & X T kst
L7

1) EBHELZSTICZOAE%

BRERGOERMBEBERS L VRBELIVIBLI T4
BtEzr & UicBatEs % MK L L, Heart Infusion Agar
FALIRRFEAERE (BR 2R EESTEE)V 0L
D, BEERIET T 10%cfu/ml T MIC 28EL 2.

2) EBREK

a) BEFHHKICXT 2 MIC (Table 1)

S. aureus 3tk iZ 5+ 5 HAPA-B @ MIC it 0.4 gg/ml,
E. coli 3tk 212 0.4 ug/ml, E. aerogenes 13048, E.
cloacae 963, B.subtilisATCC 6633 8 & U M. luteus 9341
1213 0.8 ug/ml, S. marcescens 1184, S. enteritidis G 14 i
120.4ug/ml THo',

b) ERRSEERERICXT T 2 B2MN

S. aureus 83 tRiZ X4 % HAPA-B D MIC iz 2% (2N
£112.5, 6.25 ug/ml) LS4 i3 3~ T 0.2~1.56 ug/ml T
bHY, OFLX IV MIC D b D»5% < (Fig.2), Fig.3il
RY & 5 GM i HEBEE V MIC (1.56 pg/ml BLE) #
12 GM X D{E\> MIC (0.39~1.56 ug/ml) %R L7T

E.coli 83tk 1= ¥t 3 5 HAPA-B ® MIC i3 0.2~3.12
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Table 1 MIC of standard strains

Strain MIC(ug/ml)
S. aureus 209P JC-1 0.4
S. aureus Terajima 0.4
S.aureus MS 353 0.4
E. coli NIHJ-JC-2 0.4
E.coli K-12 c600 0.4
E.coli 603 0.4
K. pneumoniae PCI 602 0.1
K. pneumoniae 6425 0.2
S.marcescens 1184 0.4
P.aeruginosa 3445 0.4
P.aeruginosa 10490 0.8
P.aeruginosa  PA 01 0.4
P. morganii 3848 0.2
P. mirabilis 3849 31
P. vulganis 0X-19 3.1
P vulgaris HX-19 0.8
P, rettgeri 3850 0.2
E. aerogenes 13048 0.8
E. cloacae 963 0.8
B. subtilis ATCC 6633 0.8
M. luteus 9341 0.8
S. enteritidis Gl4 0.4

pg/mliZ®H Y, OFLX & 94353, GM & AMK & Ot
O MIC 3% T»H -7 (Fig.4), Fig.5 (BBMHENK) T
YECEM > sz 2,

K. pneumoniae 69 ¥k iZ x4 4 2 &K #| D MIC iz 0.1~3.12
#g/mliZHH,GM & AMK r OhEBEOBSHEERL
72 (Fig.6,7),

Serratia 34 ¥R IZ X3 2 HAPA-B D MIC i3 1% (12.5
pg/ml) LAz T RT0.2~1.56 ug/ml iz b D, ZDRHK
M TR 5 L AMK £ GM 0 iZ 2Rz & v (Fig. 8),
Fig. 9 018K T AMK & D 1~2EBFEEN 2 b D249 2/
SOKTR N T3,

P. vulgaris 16 Bk« 3¢ 3~ 5 & F| 0 MIC & 0.78~50 pg/
ml A< 3L (Fig 10), %7z, WIFNOHBIEH &
D MIC 28 —#ic% > T iz, Fig. 11 0HBK TR 2 &
GM L DXt FED sz o1z,

P. mivabilis 48 ¥k i2 x4 3 5 HAPA-BO MIC R ¥R T
D 0.78~25 pg/ml i H D, AMK L i IZREB % F#
gh#R % & % (Fig. 12), GM 12 >100 xg/ml ® MIC %7R¥ 2
Bixzh#0n3.12, 125g/mOMICERL T
(Fig. 13),

P. morganii 158 i 3t ¥ % & # © MIC i3 0.2~1.56
ug/mli2H D (Fig. 14), AMK & iZiZRBEZWL, P

ENIBREETRL, GM I 12.5 ug/ml D 2 BRI A HFiC
ENn¥Nn0.78, 1.56 ug/ml ® MIC %75 L 7 (Fig. 15),

P. retigeri 12 ¥k T2 & ¥ D MIC % 0.2~1.56 x4g/ml D
B 12.5~25 ug/ml OB L o B (Fig. 16), Fig. 17 @
MBRIcR N2 & 51 AMK ERst%Z MIC #57T#E,
IN:D 12 BELLDENZ VDL LR TH S,

C. freundii 13 ¥k = 3¢ 3 2 HAPA-BD MIC i1 GM &t
AMK L OHMT0.2~0.78 ug/ml i T R T DK H D
(Fig.18), Fig. 19 TR3 &, > & 8f» AMK & b 1~2
EBEEN - BRMEER L,

E. cloacae 16 % T3 = #|D MIC 4 1% 6.25~12.5 ug/
ml D#k & 0.39~0.78 ug/ml D#k & D =48% % 7% L (Fig.
20), AMK & i i2[E)Hkx RMEMR T & - 72, Fig. 21 DM
HTR2 L, GM, AMK ORBZMEIFIC b ZHMEBTED 5
iz,

P. aeruginosa BL¥RIC 3t T2 MICIEGM 86 - & b 1%
f, &&iZ AMK 8 & U OFLX ki iZEsk2BRMESH
(Fig. 22) #/R L7243, Fig. 23 DMEBARICR % & 52, GM
IVEFDAROBRMEERTHRY 4 RTH SN,

II. ERERAOIREY

PRI RRRAE 11 6 (PR EBE 8 4 B, HUmfE 15, fEE
BB & 0 RIMECBBITU 15, REBBEESH—5 5 2
PlEE—EFD 2 2D Y —F) HxF|2®E5L, 20
BIREIZIR 7 & CIZEIERA 5 2 Wi ERBEKREBIC OV
TR LT, 1B EA500EMERE L OERTH
% (Table 2),

D A &

#5512 HAPA-B % 18 200 mg, 1 A 2 [6(400 mg/
H), 42wl 9 BEBAMCESL 72,

2) ® B

SRFIEFTRER 10 Blh 6 BUICHEZTH > 7z,

LT, 2hZThoEFIC >0 TBRT 3,

ER L. 80K, X, BEMET I,

EREEOH 5 BETLURI & ) EEWRBBPELEL S
LTwd, S0, BHK- %K - R#MD0, B3 X KE0H
T %FD,CRP+4 Thole  BREM TS T 1T X 2R L
ZPHLCEAEZ4BMERL LSS BZ SN TEHEHEL
THEL i,

FER2. TIR, K, BUEREIXROSHHE.

BRIBMEARE D BE TLTRETARSTH - Lol
BT & DMk -G - REE XL, BE LD S aureus 2
BRI L, AMPC #25, PIPC TRBOY — 27 i3 00E ¢
%ol BBRBRRIERSFFR, FHLESHOEEI K. aer-
ogenes ¥ RH LEF O IBMKE TR 1BE/ 125
mm & D 40mm 2 DEBOHBMBEL 2o oS F#IC
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Fig. 2  Sensitivity distribution
S. aureus 83 strains
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Fig. 3  Sensitivity correlogram
(S. aureus 83 strains)
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Fig. 4  Sensitivity distribution

E. coli 83 strains
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Fig. 5 Sensitivity correlogram
(E. coli 83 strains)
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Fig. 6  Sensitivity distribution

K. prneumoniae 69 strains
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Fig. 77" Sensitivity correlogram
(K. pneumoniae 69 strains)
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Fig. 8 Sensitivity distribution
Serratia 34 strains
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Fig. 9 Sensitivity correlogram
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Fig. 10  Sensitivity distribution
P. vulgaris 16 strains

1007 X 100-
(%)* >l<’ (%)
: /
: :
R g
L] - . P
: | 5
5 504 ! S 504
f | ——HAPA-B %
o . 4
] | }‘ o——e GM E
& / o—o0 AMK 1
21 / ¥=-—x OFLX 1
5 b4
Q
00501 02 039078 156312 625125 25 50 100>100 <00501 02 039 0.78 1.56 3.12 625125 25 50 100>100
MIC(u g/ml) 106 cfu/ml MIC(y g/ml) 108 cfu/mi
Fig. 11 Sensitivity correlogram
(P. vulgaris 16 strains)
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100 4

Fig. 12 Sensitivity distribution
P. mirabilis 48 strains
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Fig. 14  Sensitivity distribution
P. morganii 15 strains
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Fig. 16  Sensitivity distribution
P. retigeri 12 strains
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Fig. 17 Sensitivity correlogram
(P. rettgeri 12 strains)
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Fig. 18  Sensitivity distribution
C.freundii 13 strains
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Fig. 19 Sensitivity correlogram
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Fig. 20 Sensitivity distribution
E. cloacae 16 strains
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Fig. 22  Sensitivity distribution
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Fig. 23 Sensitivity correlogram
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Table 2 Clinical cases treated with HAPA-B
Age Diagnosis Isolated bacteria | Daily Duration Effect Side
No.|Case | & - - before dose fect
Sex (Underlying diseases) after (mg) (Days) |Clinical| Bacterial ~|effec
80 Infected bulla normal flora
E.K. -
1 F (Pemphigoid) NT 200%2| 4 poor | unassessable | (—)
79 |  Chr. bronchitis (exacerbation) K. aerogenes .
2 |K.O. F (Old pulmonary tuberculosis) NT 200x2| 9 fair | unassessable | (—)
76 . (=)
3 |T.O Pleurisy 200%2| 7 good | unassessable | (—)
M N.T.
63 bsc P. aeruginosa
4 [H.N Lung abscess 200%2| 4 poor reduced (=)
M (Lung cancer) P, aeruginosa
70 Sepsis Candida (Blood) unasse-
. . X ) -
5 {F.0 F (Rheumatic lung) 5 2002 5 ssable unassessable | (—)
. is 2: " K. aerogenes(Blood) : : i
6 |k 46 l.SepSlS, 2 : Cholangitis 200x2| 8 1:good|1: eradicated (=)
F | (Carcinoma of the gallbladder) (=) 2 : poor | 2 : unassessable
S. marcescens
7MS 200x2| 4 good eradicated (-)
28 Pyelonephritis (=)
F (Cerebral paralysis) S. marcescens
8 IM.S 5 200x2| 6 good eradicated (-)
36 Pyelonephritis P. mirabilis .
. . X od t
9 IK.1 F |(Nephrolithiasis & Hydronephrosis) (=) 200x2) 8 go eradicated | BUNT
iti K. aerogenes
10 [k.u| Pyelonephritis 200x2| 8 | good | eradicated | (-)
F (Oesophagus cancer) (-)
46 Cystitis E.coli .
1 . X d dicat -
1]Y.M. F (Acute hepatitis) 5 200x2( 6 gOo! eradicated (-)
N.T.:Not tested

BT, OOEREHEL L k BREKRTHGOT D LA
2BOIH, TOR, BERRELELLOTEHA LD
BRIz wb D LB,

fEF 3. 768k, B, KKK,

FRA584E 12 AtAHE L D XM HIR, 15 HEL D
B.OUCEDRBD D URIZB LR -T2, BkIZLLE 1.036,
#153mg/dl, EH 4.4g/dl L BHBOUEE2TRL, &K
HE Lo, HEORARRLEZZARS LKL
7. 3BBIZFERLED, THEHRIZALS 132mm £ D
2lmm i, CRP b +4 X V&M ic 2 0, JaE8 X R CHilgss
ERICED L THEREHE L, R BlakE DS IRRE
Ahixdholz,

fEfl 4. 63, 3B, LR,

BRISSE 4LV RELEBOBKO b L i, 59
F£I3IA 4BV HBBHEL, B X R THR T HFic R
REBDI 1 OEFORS 2L BN T 4BE T
1k, LA Latamoxef i THIRMBB o NIz, 28, BELD
P.geruginosa ¥ BH L, ZhizES5h it ic bR 2 h
7o

fEF 5. 70/, &, BUMEE,

Y v < FHREC & 3 BHEERALTETDBE T,
&K & U P.aeruginosa 8 & U Acinetobacter anitratus %
BH L, CFS 2 & UFiZ MINO 72 ¥ 28/ L e 57K, Rt
Tilih &V Candida B8 S5 nEFIRE THRSE SN
T, TYR7T )Y Bl VBB, FOIZTEREEY
RIMFETH > 1z L BY, HRAUATL DBRANL 1,
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Table 3 Before & after administration of HAPA-B (Laboratory  findings)

Case | Before or| RBC Hb Ht WBC | Eosino. | Neutro.| GOT GPT ALP BNU Cr
No. | After tr. |(X10Ymm’)| (g/dl) %) | (/mmd)| (%) (%) au/n | au/hy [(K.AU)| (mg/d)) | (mg/dl)
. Before | 272 8.6 27.2 6,100 1.0 67 15 11 153 41 1.6

After 285 8.6 27.6 3,900 1.0 68 19 9 146 18 1.3
9 Before | 318 9.3 29.2 9,200 0.5 79 25 12 321 19 0.9
After 312 8.5 26.9 14,400 0 87.5 50 14 243 19 1.0
3 Before | 446 13.1 38.6 7,100 2.0 66 25 13 158 30 0.9
After 435 12.5 37.6 5,800 2.0 76 23 16 159 18 0.9
4 Before 336 8.6 28.0 7,200 1.0 78 17 21 155 12 0.6
After 343 8.8 28.2 19,700 0 915 21 18 202 13 0.6
5 Before 36 32 281 28 0.6
After 256 8.6 26.3 7,900 1.0 80 23 21 203 27 0.7
6 Before 320 9.6 29.0 11,600 1.0 78
After 7.3 12,100 8 5 0.6
7 Before 481 15.1 44.7 6,100 0 70 18 8 166 9 0.5
After 448 13.5 42.4 6,500 35 60 17 8 210 10 0.8
8 Before 448 13.3 425 5,100 2 70 19 7 164 9 0.7
After 413 125 40.1 5,500 0 54 16 7 131 9 0.6
9 Before 377 8.8 28.3 11,900 0.5 85 14 3 188 7 09
After 390 9.2 29.3 12,700 0 95 13 10 224 25 1.0
10 Before 333 94 28.4 9,500 0 84 53 29 289 10 0.8
After 315 8.9 27.4 4,800 0 83 20 11 177 9 0.7
1 Before 325 10.5 31.7 7,600 3.0 62 247 248 315 0.7
After 314 10.5 325 5,400 3.0 38 138 111 338 11 0.9
fEG 6. 46 5%, =, FRULFE, AHERRRE, CHLBEMTH >, 1272 LhikBED BUN RE&5#0 7

BRFI 58 £ 3 AdhA) & D 49 70 BRIAEEE T ABE, AME

BRI EMITL CHSBET, ¥E8 A 20 BB EMBER
WX BEFBOIOBARMBPICERMERL, MF LD
K. aerogenes 2R, FF|% 8 HMKkS L MnbgizidkL
Teo 72U, RUMGEORBIERTH 5 EMBRIEC & 5 BR
BoZH S, FROREHEZKMECIZER, HELX
ICIERHE LT,

ERT7TBLU8. 28K, X, BEEAL,

BEFRE T ABEh, U UBRERRECDEL TW,
PRFIS8&E 10 H 1 B R#, KL D S marcescens ¥R
LEH % 4 BRKS1CE D CRP bML, RFROK
HRonl, T0%, 2 BMBICBUERS L URRET
», RE LD S marcescens ¥ BHEE HAPA-B » 5
L 6 HD#®E CERIZ TR THEL 2,

fEF9. 36K, X, BABL,

BEEEM X BB CEBREG2EI KBELZH -
BET, BMLH D, RPE D P. mirabilis % 10°cfu/ml &
o, &% 8 HEES LIRPOBIIHEUBERL 12, RIE

mg/dl & D 25 mg/dl (If1#% Cr. 12 0.9mg/dl £ D 1.0 mg/
dl) €ERL,

fEB 10. 67, &, BHEEBX.

BRISTEXR, EHB IR CERZ LI, WIHEA, TF
Nya—R MERESREOND LSk YRl SN
ABE, FRIZAEREZHEhi, BE6 A2l HERRE
2L o TRBLRFMR TCREB R SEDAK ¥ 8 BRI
5wk, #5810 CRP+505+1 t 2 D RATR bX#EL
720 BBRBPE D K. aerogenes R L psEFREIC L
DHELBEREHEL 2,

fER 11, 4658, &, BB,

FFRZSE & LT HuBE & D e, REEsh, BBERER
DB, BB XD E coli % 10°cfu/ml 1, 6 BORS
TRPOBF I HELUHEKOMHE, BYLHELL,

. FERESULCRR

Gentamicin B % #{& T1N i 3-amino-2-hydoroxy-
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propionyl¥ % 2 3 - ¥ &R (HAPA-B) »MH & h,
RO GM & D BB 1/3 LB, TRZAMK &)
HEL, Lry EMEC T 2 EEE I AMK %62
wEERTVR3EY, i, XADHERO MDD REHRE
AMK EEBIL T30, #DOY—2713 AMK XD R2R
wiERLH D RPHEEIE AMK LD 2oL L THB &
wHY,

4@, TOEFICOEbhbhiZXRN - BRKRNER %
o7

¥, BERSROEEMEE T 5 HAPA-B @ MIC
#¥EL, AR GM, AMK, OFLX D #ih & LEBRE L
7:e TOKER, S. aureus ZiX OFLX LR%E (©—20.39
ug/ml), E.cloacae (€—2 0.78~12.5 ug/ml), P.mir-
abilis B & U P. morganii Ti3 AMK ¢ 3 I2RIREK, K
pneumoniae, E. coli, C. freundii 8 & Uf Servatia \= 1% GM
¥ AMK L OHPB, P.ovuigaris iZix AMK & 0 1~2 EkF§
%2 MIC %25 L7z, P. aeruginosa Tix AMK, OFLX t X
ERBED MIC 2R 1o £ 72, —#C GM it &k
YAFICRBIFREBRMET LI

BERAICI 11B1(5 5 2 BRIRA—ERO—>DIE Y —
)5 L, 35 153 % D& Candida BUMIE & ¥
BHL, ZFAOHBHEL VRN L %o, FHERTHEES 10 £

B, BRET T D 1B LB HFFE L 7o P aeruginosa 12 &
3 BCAGE 12 1 AR, DNIEMATRE E & DB RARE LD
K. gerogenes 12 & B MMM I POBYMLHEL o &
FERMTHIERAT 2R TV IREICE S - ENR
PAED & D K. aerogenes 1= & 2 M IZEWNTH - 1
Bt RO EESRE A H P RERL 70, o 6 5
(3 5 5 Pl REEMRAE) REYLHEL T,
FHNC & ERERNBIERRFRICLED SN T,
SEEPORETRBEL L ARWECHE I REW LK DEH
(No.9) TH5% BUN D LR 2B e LA ERIC L D &
Bbh 2 MEMARITZ» o7 (Table 3),
UL > KT AMKICE &2 845607 8
JEROFRENE L TERBOD L EFTHELELS
ha,

X ™

) BFRLEREFER BN REHLBERE S
Chemotherapy 16 : 98, 1968

2) ®HI BHKXLFEREFSRAETITRS, ¥k VR
Yv ., HAPA-B, 1984
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LABORATORY AND CLINICAL STUDIES ON HAPA-B,
A NEW GENTAMICIN B DERIVATIVE

YURUKO OkaMOTO, KEIGO MAEHARA, YUBE IIDA, SEIBUN YONEZU,
KANsHI MASE, TERUKO KAMIHATA and KOJIRO YASUNAGA
First Department of Internal Medicine, Kansai Medical University

YosHIHIRO UEDA and HIROSHI OKUBO
Rakusai New Town Hospital, Kansai Medical University

HAPA-B, a new derivative of gentamicin B, was examined on its antibacterial activity in vitro,
as well as on its clinical availability. The results obtained were as follows :

1) Antibacterial activity i# wvitro : MIC of HAPA-B against bacterial strains isolated from
clinical infection foci were estimated and compared with those of gentamicin (GM), amikacin

(AMK), and ofloxacin (OFLX). S. aureus strains were generally most sensitive to GM, and their
sensitivity to HAPA-B was similar to AMK and OFLX. HAPA-B showed similar activity to AMK
also against E. cloacae, P. mirvabilis, and P. morganii strains, while its activity against strains of K.
pneumoniae, E. coli, C. freundii, and S. marcescens was higher than that of AMK. P. aeruginosa
strains were most sensitive to GM and similarly sensitive to HAPA-B, OFLX, and AMK. Generally
speaking, however, OFLX showed lowest MIC against GNB, followed by GM, HAPA-B, and AMK.
1t should be an advantage for HAPA-B over other drugs, that several S. aureus and GNB strains
resistant to other drugs were found to be considerably sensitive to HAPA-B.

2) Clinical trials : Eleven patients with various infections (RTI 4, septicemia 2, and UTI 5) were
treated with HAPA-B 200 mg X 2/day i.m. for 4~9 days. Two of the RT]I cases, i. e. one with infected
bulla (the causative bacteria : unknown), and another with lung abscess caused by P. aeruginosa,
could not respond to the therapy. Among the two septicemia cases, the availability of the drug could
not be evaluated in one of them, as C. albicans was detected from her blood, while the other case, i.
e. K. aerogenes septicemia originated from BTI caused by cholangioma, was markedly improved by
the therapy of eight days, resulting eradication of the bacteria in the blood. All of the five UTI
cases well responded to the therapy.

As to the untoward reaction to the drug, neither clinical side effects nor abnormal hematological
and chemical findings attributable to the drug therapy were found in the administered patients,
excepting one of them who showed a temporary elevation of BUN.

These results obtained seem to suggest the satisfactory availability of HAPA-B in the clinic.



