VOL. 33 s-5 CHEMOTHERAPY

47

HAPA-BDF v b iz BT 2 REMHER

wE —E-#H MF-=% MF.-[8 e
=@ B2-W&x X
HEBERRA Y ) ¥ —F £ v ¥ —REMIFRA

mE R
AR EEMRER AN

FHR7 I VEBERH4EYR, HAPA-BD S v b i 813 2 ¥ ¥ % % Amikacin (AMK) R U
Gentamicin (GM) % #EE3E & L THEME L :. HAPA-B RUF AMK 2 50, 150, 300 mg/kg, GM iz
25, 50, 100mg/kg ¥# 1 B 1@, Slc-Wistar 7 v + (H#) 7 B, 14 BMR U 21 HMEGHANKRS
Lo %72, 21 BRIES%, 28 AMOEERER L HE TITo 7,

ZOFSRE, FETHI 21 HRRS T AMK #580H4 20§+ 18 fll, GM &5 BOBE 20 fith 19§ T
Ho1:0, HAPA-B&SMTRIECHIZA oz o1, 72, HAPA-BEEHOKER Y IZtFH L D
Yrmot, BARRKURRIZ HAPA-300 B, AMK-150 8%, GM-258: 1 v &M% b > U@L
2o —h, RESERISAERRURRE:ERMNOBELZRL, BEMESL/NEL, ZhoOREDHT
HBELHFHELELER L. RIEROPFTY NAGIERRVITNOEA BT HERSRBTRES
B O ERZBINERL, BEME—27 b AREKENCREHMOSHCBHL, By, LD r—7iCi
27, 2 5 DOEALIZ GM-50 B, AMK-150 £, HAPA-300 B¢551212% Lo 1o, 272, LDH ¥ b NAG
EIFIRRICEE SR U - S BEHNPPH 57, ALP R U LAP %M id HAPA-300 2%, AMK-150 £, GM
-50 Bk 0 AEER R b - THML, EMHE—2 b BIICBEIL 2225 NAG ® LDH t &% 0, &5+
BB L D EVuEEERLL,

REABMIZ X 5 pH, B, BEA, BOEMRIABR TR, WTFhOERA L REMMEUBSRICHEFL T
b3z SNt ss, ZHTH GM B LHEVLE{LERL, R\T, AMK, HAPA-BOIETH >/, RHE
BECBWT, KOETE PO HAPA-300 Bf, AMK-150 B, GM-50 B¢ X 0 &SR LAl L
T, EHICA S 4 Na, ClORLRESE, REWEMCBFRE(BREN, 7vT7F=v 2 )75
A1k HAPA-B, AMK t b B 5881, GM TR FRERFELIVETHA LN, MERRXERXRV
V7 F=UER 7T BRERSERT GM-100 0 4, 14 BRI S53ER T2 HAPA-300 B, AMK-300 2,
GM-50, 100 B#ICEB 2 BMNH A 5tz 28, 21 HRHRSHR CRBESHETC L o0 b 5 3 14 BREKRER
RO D{BEERLI, £/, EHEABRTSH HAPA-300 3, AMK-150 ECEELX LR E2RLL, B
BERFOThOERTHEKSBEL VERZHENNA SN, 7 HRKESRBRTIZ HAPA-300 8, AMK
-150 ¥, GM-50 #0312 I2E U %2R L7z RERNAIR TR W FhoEF & L RO E, MK, BREkEO
Hgkasni, REBEABRFEFHARTRIOLTNOREANICI W T LIIMREE LMD FBRIEBERRE
M, EA, ZREYGEBRTLELSY), #3E, REMEEOLR, RETEEEOERZ EBELRET
Hol, EFEMFARMR TR, WTFhoORA L b, 32 U HIMEEBLUAA T lysosome R DO H B4 S
iz, BRTASNIINSDRERZOHBFHEBEC BT, EFMIcZ»ED 5h, HAPA-B®
BEML IEROFTHRLF LD THo

UEDRR#BRET 5L HAPA-BOBEMIIGM 3b LD AMK LD 35 1l5wEE 232,

FH7 I/ EEERTEYE, HAPA-B{1-N-(S-3-amino-
2-hydroxypropionyl) -gentamicin B} i3 Gentamicin-B @ 1
1D 7 % /%% hydroxyaminopropionyl {bkL 7z b D TH b,
BL2O7 X /EERETRECERCNL TRET, S. marcescens
X P.aeruginosa 2 ¥ ® Amikacin (AMK) % Gentamicin

(GM) DRI b B TH L Z LS TV BN, —F, 7
I/ EBEARRNAMERZOBOBRERB LILVHEARS b
NESORE, WE—HENER, ¥RERUVERREL YO
BifERHHY, ThoDBHERDOD W7 3/ EBERHAY
HORBBFELA TS,



48 CHEMOTHERAPY

NOV. 1985

Fig. 1 Chemical structure of HAPA-B, Amikacin and Gentamicin
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Table 1 Schedule of study and number of animals.

Drug Dose Experimental periods
mg/kg 7 day 14 day 21 day recovery*
Control Saline 6 6 10 10
50 6 6 10 10
HAPA-B 150 6 6 10 10
300 6 6 10 10
50 6 6 10 10
AMK 150 6 6 10 10
300 6 6 10 10
25 6 6 10 10
GM 50 6 6 10 10
100 6 6 10 10

pH, EAH, 77K, BOoBERREITo . %8,
Re7v7+=>, P, LDH, ALP, LAP k2w Til,
Centrifi Chem System 600 # W THIE Lo 7 VT F=
¥ 2V 7% »A(Cer.:ml/min) RERFZ V7 F= 4
EX1 MR/ MER7v7F= BEL DRI,
BERTELREARZBRKTORRIE, WTFho#mb
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ELRE, BECEW ST T 4 AR EERL, N7 F
VY- A S URBEIToN, BB, —HR XS V1,
PAS, vV Y M) 7 0 ARBORKERELREL, HEME
BERRERTTo N, 351, 21 BREKERRE & icE
HRBROBHEACOVWTERDO—B%E 2.45% 7 V5 —
NZATFE R E 1% MBgEA R 2 v A CBEEE, Bk
- TR BT, BHETF 2ERL, BBV 7=
NVESROERBERL, ETEMBNRERIT>
BRFECH H 5 I TIEREGNICE L TIREEREN
BREDAHE{To T,
5. 7—% OFITICHER S W ENFE
BHEEZ, FHERVEERES2 KD THEEEOM
TEHEDZEDRE % Student D t MEIC L DITo 7, R
EURBR R REEST ROMBER 7 — 5 10 » T #E
NBRTbOTMEAE E S X 2ICFDI &8, BREL 1%
5% BEEAEEAL,
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%7, GM 58Tk GM-100 80 14 B 5T 3/
661, 21 BMKRESHER T EIEREREEE Z D 19/20 HIDIE

* 28 days after treatment for 21 days
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Table 2 Mortality in rats treated intramuscularly with
HAPA-B, AMK or GM.

Experimental periods

mg/kg/day

7 day 14 day 21 day recovery*

Control Saline 0/6 0/6 0/10 0/10

50 0/6 0/6 0/10 0/10

HAPA-B 150 0/6 0/6 0/10 0/10

300 0/6 0/6 0/10 0/10

50 0/6 0/6 0/10 0/10

AMK 150 0/6 0/6 0/10 0/10
300 0/6 2/6* 9/10** 9/10°?

25 0/6 0/6 0/10 0/10

GM 50 0/6 0/6 0/10 0/10
100 0/6 3/6* 9/10°® 10/10°¢

* 28 days after treatment for 21 days
Time of death (number of animals)
* 1 day 14(2)
* 2 day 13(1), day 14(2), day 15(2), day 16(2), day 18(2).
* 3 day 12(1), day 15(4), day 17(4).
* 4 day 11(1), day 13(1), day 14(1).
%5 day 11(1), day 13(1), day 14(2), day 15(1), day 16(3), day 18(1).
* 6 day 11(3), day 14(1), day 15(1), day 16(3), day 17(2).

nash, 51382 —7 L, Uk, @B LI
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Fig. 2 Body weights in rats treated intramuscularly with HAPA-B, AMK or GM
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Fig. 3 Water consumption in rats treated intramuscularly with HAPA-B, AMK or GM
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Fig. 4 Urine volume in rats treated intramuscularly with HAPA-B, AMK or GM
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Fig. 5 Urine osmolality in rats treated intramuscularly with HAPA-B, AMK or GM
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Fig. 6 Urine NAG activity in rats treated intramuscularly with HAPA-B, AMK or GM
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Fig. 7 Urine LDH activity in rats treated intramuscularly with HAPA-B, AMK or GM
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Fig. 8 Urine ALP activity in rats treated intramuscularly with HAPA-B, AMK or GM.
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Fig. 9 Urine LAP activity in rats treated intramuscularly with HAPA-B, AMK or GM
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B, AMK-150 ¥ CEM 5 HE & OB L LRI 1/2 D
fEERL M, EMEMART £ TRERERTHERE D
MTEEZsME &7 (Table5),

@) P:uTholS5#cswTbRE¥ALY LR
Aoh, FAMICHEEERLE, 28, HAPA-300 2R U
AMK-150 ¥ Tk 5 17HHB, AMK-300 #1385 15
HE, GM-50 #Ci3#&5 7HE, GM-100 #Tii&558
BBREEZRL, WIhb, NREORBHEOK 25T
H510mg/24 hr LEDEETRL:, ANERTIIRER
H2VIRERIBMICIGY < BED 3 VCIZHIEE TS
BER &Nz (Table6),

5) JVFF=ZUIUTSUATHMBERERICBY
TGM-1008¥ T, 14 AMR SR IC 8> T HAPA-300
B, AMK-50, 300 B¢, GM-50, 100 BT, 21 HMIBR 5
BRTi3 HAPA-300 BETIET0SA s vtz 7272 L, 21 H
S5HEBO AMK-300 B & GM-100 B£id, 12 L A ¥ OFIFE
TL7cA, JIETRTHETH -7, 5B, BIERAER Tz AMK
SOEEREVCTNOBRERICEVLWTHETERED L
72 (Table 7),

4. REMFE .

1) RpH:7HMESEEROBE, NEBEHTIILFH
pH8 WL pH9 2R L 748, EFIREHCIIESRICH
%72 < pH 6 %7 ks GM B T3 14/18 B, AMK &
T2/18, HAPA-BH# T 3/18BlicA# 61, pH8 LA L% R+
Bk E >l Aashkdrot, UAMBSHBK TR
HAPA-B, AMK & b pH 6 %7 Bk 11/18 HIKk UF 8/
17 PhamL 72,21 B EHBR TR MBI b 1H0 A4
pH6 2R T @EsSH 6N, REBTRIVWTROES L b
70% %3 pH 6 2R U7z %72, HAPA-300 2 1 #ic pH 8
¥RTEESAONI-DAHT, ZOMOERRSETIR
pH8 U ERRTBEER AN G o1, 28, BHRART
WXEBETY 4/10025pH 6 2R L, £7-, B5HOHIC
bpH8 ZwULpH9 2R EZKSHKRE S iz (Table
8~11),

2) I 7 BEKRS5 A T2 GM-100 #5328 (+)
ERLUIAM, AMK-300 B0 1 flic (#) s 60z, 14 H
FRSEBRTROThOERA L L BRERET () k0
L (+) B8ashniefl, FREBED GM-50 FTH 208

() 2wl (+) #RL 1%, 21 HERE5RR T2 HAPA

-300 8%, AMK-150, 300 &, GM-25B£LA LT (+) Zzw»
L (+) 2RIBIBAsLsNTI, AEBRETRVTIOE
#l b WIS & & e b - 72 (Table 8~11),

3) REB:7HMBRSHARTGM-10EcDA (#)
WL (#) OHBRsA SN, 14 B, 21 BEB SRR
RUBERBR TEOThOBRERCBEVLTY (4) vl

(#) OHBEMNB SN, (#) OHBERED S >
7z (Table 8~11),

4) FEE 7 EMBSRIRT GM-100 #icD 2 (£) o
HBEA SN, 14 HK 5 SR Tz HAPA-300 2,
AMK-300 2, GM-50, 100 BT (£) %Wl (+) OB
Mo bite, &6, AMK-300 BT (#) RU (#) O
HENEZIFFOED NI, 2AMASHETR
HAPA-300 , AMK-150 B, GM-25, 50 B¥T (%) #8th
BLt, 27, HAPA-300 }¥ T (#) 1D ABHHN
feo 2B, BARRETEOTHORSBICELTLEM
DHBIL A &g o1 (Table 8~11),

5. MMEILFRE

1) RESX . 7TAMES KK TGM-100 5% 2556.4
mg/dl 7L, 14 M5Bk T2 HAPA-300 B£ T 67.5
mg/dl, AMK -300 B¥ T 105.5 mg/dl, GM -50 B¥ T 28.6
mg/dl R UF GM-100 B¢ T 149.6 mg/dl ¥ R"U 7T, 72, 21
A SRR TIR, TASOMIZ, FhEh, 63.1, 54.9,
21.7, 89.9 mg/dl iZ{EF L 7z (Table 12), BINBMK T3 x4
e OficEEE LA S0, LITh G ENERE R
LTwl,

2) ZLv7F=v:TEMBEEHEKTGM-100 25
2.16 mg/dl 3L 7z, 14 BR& 5 A% Tiz HAPA-300 B¢
T 2.21 mg/dl, AMK-300 3T 7.59 mg/dl, GM-50 2% T
1.49mg/dl #RL 788, ZhbsDffid 21 BRKSAKT
12, Fh#n 1.45 1.29, 1.02mg/dl iIZ{ETL 1, BIERA
BACit AMK-300 B2 4% L7 1 AT 1.44 mg/dl 834 5
nLUS, B ThoRSHICBsVLTLERRASh DS
7z (Table 12),

6. WHE

7H, 4 BRU 2 BMESERICE VLT, D ThOXEH
LLERSREL O ARENLY b THEMBASRT, &
w7 B S HB T2 HAPA-300 3¢, AMK-150 &,
GM-50 BEp8 12 IREHA % R LTco £ 72, WTNOBREHIKE
LT HRSHMMBR L X3 >N TERSHIML BIERR
Tit HAPA-50 8, AMK-50 B¥ %8 &, WIhof5HC
BOWTLER HERLrOBMTEREVALNLL
(Table 13),

7. HRAFAR

1) 7TEHMES5EB: WThoEf L ERSEHLY
BRoOBEsERIA, TORBREIARENE L > THE
L, ¥7:, HAPA-B kU AMK o 300 mg/kg ¥, GM
-50, 100 ¥ TCIIEBRKb A SN,

2) 14 BM%SHEE - LemRemz, BBoEXKIV
ThoERE LERSRBBEIVBREZL, 20BREIAR
xS > TR 72, GM-150 B TR BETORBE(LH
BEIn,

3) 21K EHAR: LEFTRSHEML, x5,
HAPA-300, AMK-150, 300 8#iC 8\ TR BE @S
DBHSNTz, X8, GM-50 D 1 Flc EBR DIz g



VOL. 33 s-5 CHEMOTHERAPY 69
Table 8 Urinalysis in rats treated intramuscularly HAPA-B for 7 days
n=6
Drug Control HAPA-B AMK GM
Dose (mg/kg) onrol e 1 150 | 300 | 50 | 150 | 300 | 25 | 50 | 100
6 2 1 1 1 4 4 6
H 7 4 6 5 5 5 6 2 2
P 8| 3
9 3
+
Protein + 5 6 6 6 6 6 6 6 6
# 1 1
# 5
- 6 6 6 6 6 6 6 6 6 2
+ 4
Glucose +
+
#
- 6 6 6 6 6 6 5 6 6
Occult Blood * 6
+
+ 1
Table 9 Urinalysis in rats treated intramuscularly HAPA-B for 14 days
n==6
Drug Control HAPA-B AMK GM
Dose(mg/kg) 50 150 300 50 150 300 25 50 100
6 2 3 6 3 5 5 4 3
pH 7 2 4 3 3 6 1 2
8
9 4
+
Protein + 3 5 6 3 6 2 4 6 5 2
H# 3 1 3 4 1 1 1
#
- 6 6 6 2 6 6 6 2
+ 2 1 4 2
Glucose + 2 2 1
H# 1
1 1
- 6 6 6 1 6 6 2 6
+ 5 2 5 3
Occult Blood 7 1 1
+#

O =4: 1 5 2% (A

4) [ERFEER . wWTFhoORSHCBEWTLHEROBEL
Roh, HAPA-SSOB*REER VBRI, 851, B
£EOME b HAPA-300, AMK-150, -300 2%, GM-50
BTAONI, 21 BEBSHAR LN, WFROFEFIC B
WTh, BERVERIIFEFHL T, BREOHEL
K2oWLTiR, FOHBEERVEBEL b, UL 28T 218

MidHotz, ¥, 14 B, 21 BEREFABRESL L UREERR
BD, WThOETHE & UYEBRAIT L BRBOEA B
T UHBERA ST,

8.

D

TREBHBENRE
REHRATR % Table 14~17 R L 72,
7 B 5HAR

HAPA-B58# : WTFhOBREBRICBE LT Y, EMRE
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Table 10 Urinalysis in rats treated intramuscularly HAPA-B for 21 days
n=10
Drug Contral HAPA-B AMK GM
Dose (mg/kg) 50 150 300 50 150 300 25 50 100
6 1 6 6 8 4 10 5 9 1
H 7 3 4 4 1 6 1 5 1
P 8| 2 1
9 4
- 1
+
Protein + 7 9 9 9 10 9 1 10 10 1
+# 3 1 1 1
#
- 10 10 10 6 10 9 1 8 8 1
+ 3 1 2 2
Glucose +
+# 1
1t
- 10 10 10 2 10 2 6
8 4
Occult Blood i 8 10 1 1
+#

Table 11 Urinalysis in rats treated intramuscularly HAPA-B for 21 days and recovered for 28 days

n=10
Drug Contal HAPA-B AMK GM
Dose (mg/kg) omrol ey 1 150 | 300 | 50 | 150 | 300 | 25 50 | 100
6| 4 6 7 9 2 5 1 2 3
H 71 2 2 3 3 3 6 4
p 8| 2 2 3 2 1
9| 2 1 2 2 2
+| 3 2 2 5 1 1 2 4
Protein + 6 5 7 9 9 8 4
#| 1 3 1 1 1 2
#
-1 10 10 10 10 10 10 1 10 10
+
Glucose +
#
H
-1 10 10 10 10 10 10 1 10 10
Occult Blood f
H#

HEERAEROFEEBENREERTERSA S0
(Photo. 1, 2), HAPA-150 ¥ T, 5K —~ EBEE
EDRE 1 H4 ohlz, HAPA-300 B¥Clx, BERATEILE
PERETIEREURVRBEBOILRSBEESI L
(Photo. 3),

AMK #% 58 | AMK-50 3T, sIfiIR#E L KM
BUBHREERUEBEARSA ST, AMK-150 3T

AMK-50 #CR &N Eicmz, RAEEOLRI U R
—< U BERMOBESA SNz, AMK-300# Tt ki
RRNA, HEMRME LMD ZREY, BMzIET
b B 6 h iz (Photo. 4),

GM # 58 : GM-25 ¥ CIHIFREBFERREM R UE A
%6 P RERDOIRIBRE S N2 .GM-50 B Tiz L3
ARSI R, MEAIRADE b MRS DEEMULIEIE, Zpagt,



VOL. 33 s-5

CHEMOTHERAPY 71

ME I8 2/ \ARAMERRM S £ 254 & i (Photo. 5),
GM-100 ¥ TR EEXAR I 71 b 58 LIS o ST IR B H
tixol, 612, AKX, EIRMEE EEMIION T
£, R¥EL, REERRUCESEN CHTFAEHNRE S
iz (Photo. 6),

2) 4 BHE®RSER

HAPA-BREH  TBMBREERTA SN FRRICM
Z, HAPA-150 B T3 (I FRAE b MBI RIIE M b1 %
Sht, HAPA-300 TR A —= > BOLR, £—~ &
EREBOERE S X v 7 AMKZR SRR T GM-50, 100 T4
ShibDE, FIRAKLRE L FREE EEMRICEER
HEE X h - (Photo. 7~9),

AMK #5358 . 7 M5 RBO AMK-150 B T& 50
REREEBOLRIEFRBE T AMK-S0 B TAa 5N, X
512, AMK-150 B T2 A RME £ RMIBR D Rk, I83E,
BE, TREERUVRETEANETFEEZ CLBD SN
(Photo. 10), AMK-300 ¥ TR Zh s DFFRE VW TFh o ¥
B: 72D, HAPA-300 B CTa s iz b Dk, 1IZEERK
EnBRaNn, ¥, EXsisohi: LEAROAKIE
RURMEEEBEOEE & 1% X #17: 55 (Photo. 11~12),
IFBREERRER E & L 5 AMK-150 B & Lb~, BAMEM
2nRll, &8, VEBBRRUECHIZERS L IZIZRB
R TH o1,

GM 52 : GM-25 B CILE NI RAE L& #0884
RS, BER, RHMERUR—< EBEEBDEELEK
Rani:ft, 7 0HK5RBRO GM-100#TasnzbD
L3RR E(E 43 & iz (Photo. 13), GM-50 BT
B EERFFROMENASH, BERUBEROBE b EMY
DOBEIIR ST, &5, EMREE RO TFE
% b A 5tz (Photo. 14), GM-100 B Tid GM-50 Bt &
R ELsASnid, RAEEOHE, REEEEAE
ORFCRUCHETFAFOEEIEE LY, &5, #
s enl: EEMIEOBKER UK —<  BOHERL &
57z (Photo. 15, 16), L L, RIEO/INHFMEKREMER&
UR—< BEEEBOIEEI GM-508X D bt L A2 HY
LTl & 8, REE E RO FREBRRKEN I GM
DEBEBHIBLT, BEAFREDONE o1, YHER
BRUFBCHIZEER L IZIZRKEFRTH o108, 4%
BlLL~RAE EREROBX, MFHEEY, BERUHE
Bo/ ARz s L nELL, Ry, REEK
RUF—= > BOLK, REE LRMEIRORF LR UTAK
P, 25, REEREERUVR -~ EBEEBOEER
CREVEETH- T,

3) 21 BREBRSHE
HAPA-B # 528 : HAPA-50 # C i3RI RME L AR
DEX, FHEBERREN A ST, HAPA-150 8Tt
EEREEFCZ, EMREE EEMROEE, R¥EL, B

ERURRENE, REOFEWOILR, MR O/NARMRRZMN,
R—2EEBEROEEZLLMbD, &5, Enky
5, RMEBRURERANCHFAZEKREAR
(Photo. 17, 18), HAPA-300 ¥ T iz LACAR oS it L
(Photo. 19, 20), & &Iz, B BIE LEMROAKIL
Aohl, £, HTFREECLREEEBEMOBNE, K-
TVROLBLEBO LN, 2B, FRMEBERRAEMNR
HAPA-50 85202 150 L D b LAWAY L Tl

AMK 58 : AMK-50 8% T2 HAPA-50 8¢ & 1212 A
B EsA SN, & &1, EARMAE LR EREME
bash, 1FITRHIVBMLBELEDSNT, $1:,
AMK-150 ¥ T3 LEFFR OB L 3L, HAPA-
1508% & b, SEMIRMAE EAMRO BIER UBERITIZE L
ALESBDONZ VY, FOMOATRIZL VBEELEL
%% L7: (Photo. 21), & &1, EMRMAE L REBONF
BEMC R < BOLR, RETEEBOEREZELA
St IFEMBERIRESER L AR L T, AMK
300 TR INSDFFRIEMA, BCRATBOLERY
RAE FRABIRORFE, L0 EBHEAY, &5, M
Fehisontl: EEMROAKILLBEES NI, LoL, »
THOELY HAPA-300 Bft OMic B R A s s o
7z (Photo. 22),

GM 58 : GM-25 3£ T2 HAPA-150 B & 132 @ #%
ZRBHB LN, &5, RAEEERKDIEE (Photo. 23)
P1FITIEH 2 HBEML B EEMEORKELAD s
2o GM-50 BT INSDFRMMEL TAS NI
(Photo. 24), 18I 4 VL ABEEHBE & 17> (Photo.
25), GM-100 ¥ T3 1 B TIz H 2 M ETHRICIZ, B
REBOLRR UVRAE L EERORFLIIEEL 2
(Photo. 26, 27), & 52, WMTHREMH LB OO, &
B, GMESETRWThORSBICBLTH, RETL
BRI 31 2 FEMBRNREERED SNk T,

4) ERFAR

HAPA-B # 52 HAPA-50 Tk 21 Bk 5 HR
BV T A5 NIGERMAE £ RO FEE B E M
PEAL LOELIREAD St o e, HAPA-150 B Ti3
21 HMIRSRRTA o N REE EEMAROE, B4,
FREBRNREYE, R RUVREEEOLRL & IRE
anY, EEEROEXLEEL LR RAERU K
— v EBREEDBEIZHEL - (Photo. 28) ,HAPA-300
BT 2 BRRSHERTASKFRR LN, TR OE
by ZOREIRFTHL T 0 REE LRI i8R
REM, B, BE, HFHENERV -7 EOHLRIE
Boonuhot, Lrl, RAERUK—~ > BEER
DEEZ s CICMEO/NAFBIREESEEICZD, &5
2, FREE ERMREOBERCHEEORE LA SN
(Photo. 29) .
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Photo. 1, No abnormal findings Photo.3, Vacuolar degeneration of
control tubular epithelium.

H.E. x100

Photo. 2, Eosinophilic granular
degeneration and swelling of tubu-
lar epithelium.

HAPA-B 300 mg/kg, 7 days,
H.E. X200

AMK #58% : AMK-50 8Tt 21 HR&ESHRTA S
nrgEtd, wInbRoH s h -7, AMK-150 B TR
HAPA-150 B & Rk L L2 B 7eht, Wih bz DRE

B, B5i, RABEOHR, REE LEERORF
tRUBKIESBEESh, ZEEOIEE L 2 RMEE L
B OETR S EE O EM R LT S iz (Photo.
30), AMK-300 BED &7 L 7> 1 T2 HAPA-300 B - H
BLEsBOENI,

GM 58 GM-25 RU 508 L b 21 HERSHEBT
AONTELDIFEAENBHE L OLUHEKL L2, GM-25
BTRE—~ r BEEBORER T AEO BRI
L (Photo. 31), GM-50 B Tiz & & B DO EM R
ba bz,

9. BETEMBHIRE

EFEMBORECED > L REE ERAROELR
BEEHOREEH L VRIFEOETECIVENALNS

HAPA-B 300 mg/kg, 7 days,
H. E XZOO

Photo.4, Necrosis, swelling, eosino-
philic granular degeneration and
vacuolr degeneration of tubular
epithelium.

AMK 300 mg/kg, 7 days,
H.E %200

b’ r.. .'

s '0 4tk
2o ‘ﬂ?‘ G
."

: aq&»vai
*/‘ﬁ,a_'

bOD, IBRFE LB ULLELETR LU, T2bb, AL
RAE LR TIAETEEOYH — BB EYEI )

BMEOHBRZ & N, BT&OH%, MlREOZERL,
phagosome * A FEMROEEBEREAGR UK E &
BEAT 5EE EFEMESEFES 5 iz (Photo. 32~35), %
B, 31 URMEILEIMRBEEERCLERAEDS
L (Photo. 36), %7:, RERE T A Y ¥ v LMl 5}
LEEOMMARS s, METIHERBRCmERN
FHOHRE K 2 ) RYE % &t lysosome Fhi
EFOWBRMBBLL, BREB# L CORERFOEM L ME
DBDHA b FED 5472 (Photo. 37). LirL, T OE
o, B5ROMME K, ZOEERLILEMRMAE L
EAVUVERPEMREEN EBITLL, RERRETR
WTFNOREGHIBLTHRIERFEMIIRSNZ bOD, T
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Photo. 5, Necrosis of tubular epith-
elium,
GM 50 mg/kg, 7 days, H. E. X200

R ——
3n{g¥ﬁfh_
. s

. 22

Photo. 6, Necrosis of tubular epith-
elium,
GM 100 mg/kg, 7 days,
H.E. x200

IRME LEEROBETFEEOH—RIBEMEO LR
I PAVFYTOECRUBEEEMERZEbTD SN
(Photo. 38~40),

m. # =

HAPA-B, AMK RUGM #% v biC7H, 148,21 H
MBARES L, &5, 21 HES% 28 HEOBEAR
2170, 3IEAOBHEMC OV THERIL 1,

AMK RU'GM L b B E5EH T 21 HEES ORI,
220 18 FR VT 19 FPDOETRUFYIEREFHHE
U7:4s, HAPA-BRSHETR 1FOFETLED o h
ofze Ih5, FE, YHEERRAITIRVTR L RRNAR
THBOEAL 5> Vi iBtarsd oh, FEEBFNC LR
HME LEMEOEKR, HTHREY, BRERUCEED/NAR
HEESEERBEsh, 731/ EEGCRREYEDRIER

Photo.7, Necrosis of tubular epith-
elium, dilatation of tubuli and
small round cell infiltration in
interstitium.

HAPA-B 300 mg/kg, 14Hdags,

x50

Photo. 8, Necrosis, regeneration,
eosinophilic granular degeneration,
vacuolar degeneration of tubular
epithelium and hyalin casts in tubu-
lar lumina.

HAPA-B 300 mg/kg, 14 days,
H.E. X100

D—OTHHRBEEC L FETLEEEANT,

FEIVTHOEM L L ERSRETIINEEL ZIZR
CH#BER U0, PRSRMEL S IS 2V LEY
na s, LarL, GM-50 B, HAPA-B R AMK
300 mg/kg RERTREEREF LoD S THUHY
AR ERL 2, 2DOBHE LT, BBR2EE LEH
ROHBESE 2 Shi,

Bkt L REDOMIS AMK R U GM D it 5 BER
UEHR5##: HAPA-B OBERSEHCA5N TV 34,
BERLBSHRGE LD, LA, EEBENRTHML T
Viz, T OEEHEIC B B REOHMIZ, BikeEsnKS
EELTOELI L ERRLTED, KBRS
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Photo.9, Necrosis, regeneration and Photo. 12, Necrosis, calcification of
vacuolar degeneration of tubular tubular epithelium and dilatation
epithelium. of tubuli.

HAPA-B 300 mg/kg, 14 days, AMK 300 mg/kg, 14 days,

H.E. %200 H.E. X100

Photo. 10, Necrosis and eosinophilic

granular degeneration of tubular Photo. 13, Necrosis of tubular epith-
epithelium. elium.
AMK 150 mg/kg, 14 days, GM 25 mg/kg, 14 days,

H.E. X200 H.E. x200

P .. ,’”vﬁ_.‘:b”
| L N o
iy

R

T,

Photo. 11, Necrosis, calcification of Photo. 14, Hyalin droplets and
tubular epithelium and dilatation vacuolar degeneration of tubular
of tubuli and Bowman's capsule. epithelium.

AMK 300 mg/kg, 14 days, GM 50 mg/kg, 14 days,

H.E. x50 H.E. X200

{50, Pal
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Photo. 15, Dilatation of tubuli and Photo. 18, Regeneration of tubular
hyalin casts in tubular lumina, epithelium.
GM 100 mg/kg, 14 days, HAPA-B 150 mg/kg, 21 days,

H E. X200

Photo. 16, Dilatation of tubuli and Photo. 19, Dilatation of tubuli and
flattened epithelium. hyalin casts in tubular lumina.
GM 100 mg/kg, 14 days, HAPA-B 300 mg/kg, 21 days,

Photo. 17, Necrosis, eosinophilic

granular degeneration and swelling Photo. 20, Swelling and vacuolar
of tubular epithelium. degeneration of tubular epithelium.
HAPA-B 150 mg/kg, 21 days, HAPA-B 300 mg/kg, 21 days,

H.E. X200 H.E. X200

My
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Photo. 21, Vacuolar degeneration of
tubular epithelium.
AMK 150 mg/kg, 21 days,
H.E. X200

A ST VL YRR
U A e
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s ¢
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Photo. 22, Dilatation of tubuli and
flattened epithelium.
AMK 300 mg/kg, 21 days,

Photo. 24, Dilatation of tubuli and
flattened epithelium.
GM 50 mg/kg, 21 days,
H.E X100

Photo. 25, Wilms tumor.
GM 50 mg/kg, 21 days,

Photo. 23, Thickening of tubular
basement membrane.
GM 25 mg/kg, 21 days,
H.E. X200

2,":‘;% ?:;"f. Gt
SOR e re

o
fo A e,

Photo. 26, Dilatation of tubuli and
Bowman’s capsule and flattened
epithelium.

GM 100 mg/kg, 21 days,
H.E. X50
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Photo. 27, Dilatation of tubuli and
flattened epithelium.
GM 100 mg/kg, 21 days,
H.E. %200

Photo. 28, Thickening of tubular
basement membrane and Bowman'’s
capsule.

HAPA-B 150 mg/kg, recovery,
H.E. X200

BLTH, REE LEMROAKL, EEEOEE, B4
Gz rORBROSERINTV S, 28, BAKROBM
REWMHESIELLBbn 3,

RFEEIIRE E ERFOBEERL, D, EFMOD
b, SVERTHD, BEMONTYELNEH oI,
D& D BKE, RiE, RBEE» 45 L, IRADS
b, GM-25 8, AMK-150 ## 5 U HAPA-300 B¥43, 212
ZLuEEEERTOOEEZ SN,

R NAG iFELRO#FR, 7 3 /EHERNEYE
D& b EMHBERAICED A Z h, lysosome TR 53
FHENBH I LIZLD, lysosomal enzyme HSFRHIIC AR
LT3 LEELNTLAEY, KFBRICBWT b RPBEERD
$TIE NAG RO BEZMHNEL, OTFhoBEFItEWT
LERESEH» S, HERENK, R5ZBIVEKLER
BH SNz, —F, LDH MR E i EE L, MigmE ik

Photo. 29, Hyperplasia and vacuolar
degeneration of tubular epithelium
and thickening of tubular basement

membrane,
HAPA-B 300 mg/kg, recovery,
H.E X200
L RS
& -,'j SR e
' ;--3
ol \

Photo. 30, Hyperplasia and vacuolar
degeneration of tubular epithelium
and thickening of tubular basement
membrane.

AMK 150 mg/kg, recovery,
H.E. X200

o -

S Lo pe 4 g X
P N R

> THIBAMSEBRL T B Z k0o, HIHEEDY—»—
ELTHVLHATLIBRTHS, SRR TCIOBROH
ExH7:L 3, GMERU AMK OBERSBRTRIELK
5508 1588 & VBt LRV A SN H, HAPA-B
TIRMBRLESLEMNE L, NAGOEL L ZE R 1 T
kb, HAPA-B OEBRMEHIE~OEERE 3 GM IV
AMK k0B B ENL, ¥5i NAG, LDH R
Lo, BREERPOEEE - 28450, REEOEM
W, BEHMORBCHEREL, 20BRyy—7k
ot COBEKRIBEFSKEZOE, MEDOBEESLD
% @B 5700, BRERTHRATIMGERRMEIY,
BEPED L VEEEERTOOLERbN B,
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Photo. 31, Thickening of tubular
basement membrane and Bowman'’s
capsule.

GM 25 mg/kg, recovery,
H.E. x200

Photo. 32, Electron micrograph of
the renal proximal tubular cell.
The microvilli are arranged in reg-
ular manner.

The mitochondria are ovoidal or
elongated figure.

Several lysosome containing elec-
tron dense materials are noted.
Control

FRebEEFRDOHTH ALP & LAP izv>3 1 b Brush bor-
der enzyme &I, STAIRHE EEHRORB T CE
HELTED, %0 NAG, LDH k [EkE, RSHMbicEs
E— 7 BB LI, To%k, NMEHLD, ELIETT
6).’%1)5:?&6 ERBoTwh, 72, ALP, LAP & 4 15
Y- 2743 LDH, NAG £[FLC & 53 & GM>AMK>HAPA
-BOIEC R L D HIIRL 720

RpH RHEEEEC L VEEEETRT L DA TS
D9, FHRBRICBL THLERKREHT, EREOREILIZIF
HHIL T pH 6 2T AL, LaL, B28 512
L7zases, SERBEEIC & pH 6 %R 7B HIRL, fioRE

Photo. 33, Electron micrograph of
the renal proximal tubular cell.
There are homogeneous contents
with numerous myeloid bodies.
Most of microvilli have disappear-
ed.

HAPA-B 300 mg/kg, 21 days.
x 300

z

& R4 )
oy T & - R LA

Photo. 34, Electron micrograph of
the renal proximal tubular cell.
There are many homogeneous con-
tents containing numerous myeloid
bodies and fatty droplets in prox-
imal tubular cell. Most of mi-
crovilli have disappeared.

AMK 300 mg/kg, 21 days. x 3000

B3 3EFMTHRRERIB SN Tz,
BMENBRTROThORSHERIIBOTL 16ba
SN o7z hs, GM-100 BTk 7 ARMESHER T, BIC
(£) &0, BEPMMBR B 21T, BESHT
LALND L IR o1, 21 BREIRSHETIZ AMK-150
BTHMHM LS s, HAPA-IS0H TR & 5 A ¥,
AMK O MEEEMEL I Lol s n,

Ty MCBITAREAR, EXRETL(H)BLL(H)
DHBEMSASNEY, (M) EFRTILdd%0, KRB



86 CHEMOTHERAPY

NOV. 1985

Photo. 35, Electron micrograph of
the renal proximal tubular cell,
There are residual bodies contain-
ing numerous myeloid bodies.
The microvilli are arranged in un-
systematic manner.
GM 50 mg/kg, 21 days.

x 7500

Photo. 37, Electron micrograph of
the renal proximal tubular cell.
The space between renal tubular
cells is wide and appeared connec-
tive tissue and primitive reticular
cells.

X 3000

Photo. 36, Electron micrograph of
the renal proximal tubular cell.
Numerous myeloid bodies and
large vacuoles containing endo-
plasmic reticulum are noted in
tubular lumen.

AMK 150 mg/kg, 21 days. X4500

BWLT (#) oHBIz 7 HRERSHEIC BT 5 GM-100 #%
DHEALNTED, MORELZPPRE>TLHEER
L7,

REOHIRIZ, EET v b TREL AL OBEER
T3 GM Tt 25 mg/kg B£ X 0, AMK TiX 150 mg/kg #&
S@rvaont, £, HAPA-B T 300 mg/kg &5
BOACEDONTED, MOREOEEE LR CERA2
Tll, —F, AEBRTRVTNORSHTLREZA
snY, BEREECH-THWE I ENTF®ENS, LIz
8-> 7T, XORE, RERBEEOELD & 512, BEEMIKA
> T T A ELIRIBEOERLEZRL TR 3D TIEEL,

Photo. 38, Electron micrograph of
the renal proximal tubular cell.
Large or small lysosome contain
myeloid bodies and electron dense
materials.

HAPA-B 50 mg/kg, recovery.
X 3000

B @ S EEOFEEREEZTL TOE L bEISNS,

REERED S b, Pit, NAG Lt REBRCHRSZELVA
BEFEHCHML, R K ZAERUERSHBICE-
T, BfE%R L. RPHkit 2 h 3 K @ 70% 260 R
BroRUanstsbhtsn, KOETRRAEES
HEMUETRATHEZ LR TR®L T3, —#, Na RU
ClizBEm BN A4 o d, 3EFMOB MY &
TAIERTELRNI,

JL7F=y 7 )77 R 14HE L D HAPA-BR
U AMK 0E#5 88, GM OS5 ER I VETHAS
h, HoREEHOELL—HL W, ZOZ7Vv7F=
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Photo. 39, Electron micrograph of
the renal proximal tubular cell.
Numerous large or small lysosomes
contain electron dense materials.
The microvilli are arranged in un-
systematic manner.

GM 25 mg/kg, recovery. X 3000

Y277 ADETRRREBELRRLTCE, GM
BECIVELE LR ICHASN TS, KRR ICE
WTHEERL L W ABMBRSRAROBRS BT A —
U EEREBOEEL AN TR DS, WTROE
Kb REREICHET L0 L BEbs, KALOYANIDES G.]
58 3 GM DEBEEEH,NEITT 2 L XERIEMAE (GFR) 3
BEBFT22L2BELTEBY, XEBH» 5 b7 ¢ /G
RNEMEEKBRE TS L LV RAERESE TS
LRI RBASEE S NS Z L SR AT,
MERFERKR U7 L 7 F =ik GILBERT D.N.63 0D
HWE LR, WThOES L 14 AMRSRBROE 21 B
MBESHRBOME LY BEERL T, Zhid, REES
FRREC LWV T, 14 BB SHBRBRO G121 BH&ES
HRERFE L D, RAE LEMROETG,NES I L E—KL
TED, 8 CRPERSERE 10 HERCERE—2 %
FEILLHEELTVRLEbNS, T4bb, MER
FEERV I VF U EBSID LS B E5HkEEHIC b o
be¥, ERRAL->TwL I Lid, BESERCAEDL-
RBOELTIR 2L, —H, BRESERCHB LK
HEUBRREMBEND, JOZE RREHBFENCHE
DA SN REE LRAROERE cIAEKREIA SN
T, BALEMHBELTWS I Lo b HBTES, T
BEMERT =/ REERTENEICBZES BV EL S
ZELurr F.C. 5V HEL TH DY, —HNcEEM
L DBBESERCELOEBbRE, IOFELLE
BEOFFH bbb TEEEMRI N TS 2 EidHD
SN HM|ELTEY, 73/ EEERTAEYECLL2ES
MOBED 12 bELLNE, BEBRED S B, HIE
REBLRILGKRERD 1 2L LTEZSNSH, THH

Photo. 40, Electron micrograph of
the renal proximal tubular cell.
Numerous lysosome and small
homogenous materials contain
myeloid bodies. The space
between proximal tubular cells is
wide. The junction of the base-
ment membrane is loose and inter-
digitation have disappeared.
HAPA-B 300 mg/kg, recovery.

% 3000

BERBRC BT, JOBMIEKRIE AMK Tl 300 mg/kg
B, GM Ti3 50mg/kg LEDEEHELSHSN TV AIC
L ob 63, HAPA-B Tiz £ < BEa ¥, 14 ARRS
RROBRSHBTILHTHESNL, £/, 7 OMKS
HREBRTHE I - FEMEERIKE M 1T Sisomicin, To-
bramycin & ¥ OMO 7 = /EBAERREVE CLEES
NTHEHY, BEFRCBTE 32 EMEL2ETS
lysosome D3 #i & BELBENDH L LEZ SN TV B,
Lo L, 14 HEESHR TR 2 OFBIEERIRE 2855
TAHEEICHD, X517, 21 B S5RERO GM K58 T
FedHAELTEY, BEARKCESWS o) »HWED
MR EELTLO—BLahot, I OFEEERHHEE
T5Zkid, REEERICE T 55 L IEHRITEEPHK
by, HMOREMMELLC LI OBRBELICS LS
e EZONLHEME C LIITBTHL, 14 HERS
HE Tt HAPA-B O & 558, AMK 548, GM
OEZKEEFEICE L THRAE LEMBEOEELTZD SN
oo %3, GM-100 Bz 817 5 14 AR SR OB G
THMKESHR L VBB L T, Jhid 7 BRBSR
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NEPHROTOXICITY STUDY OF HAPA-B IN RAT

KAzuHIKO MaTsuMoTO, HIROKO Fujil, HIROKO MIYAKE, KAZUMI SHIRAIWA
MAsAMI MIURA and HIROSHI YAMAMOTO

Toxicological Research Laboratories
TOYO JOZO, CO., LTD.

ATUSHI SAITO
The Second Department of Internal Medicine
The Jikei University School of Medicine

Renal toxicity in male rats of HAPA-B, a new aminoglycoside antibiotic, was examined in
comparison with Amikacin (AMK) and Gentamicin (GM). These drugs were given intramuscularly
daily for 7, 14, 21 days to the rat at 50, 150 and 300 mg/kg of HAPA-B and AMK or 25, 50 and 100
mg/kg of GM. A recovery test was performed for 28 days after the last injectioin following 21 days
treatment. There were no deaths in rats which received HAPA-B but the high dose group with
AMK and GM showed a high incidence of mortality. Water consumption increased in rats which
received 300 mg/kg of HAPA-B, 150 mg/kg and 300 mg/kg of AMK and 50 mg/kg of GM. Urine
volume increased in rats which received 150 mg/kg and 300 mg/kg of HAPA-B but it was less than
those with AMK. Osmolality showed a dose-related decrease, in contrast to urine volume with all
drugs. Urine NAG activity indicated a significant increase after the first day of treatment at the
lowest dose group with all drugs. The peak of NAG activity was observed early during treatment
and sharply in a dose -dependent manner. It's peak of 300 mg/kg of HAPA-B was similar to 150

mg/kg of AMK.

Urine LDH activity also showed similar changes with NAG during treatment but sensitivity was
less than NAG. Urine ALP and LAP activity also showed a dose-ralated increase, but unlike NAG
and LDH, enzyme activities of treatment groups turned less than those of the control group during
treatment. Serum urea-nitrogen and creatinine levels increased markedly at day 14 than day 21 of

treatment with 300 mg/kg of HAPA-B and AMK.

With the dependence on the duration and the dose of treatment with all drugs, discoloration,
swelling and increase of organ weight in kidney were noted. Moreover, in histopathological find-
ings, dilatation, eosinophilic granular degeneration and necrosis of the epithelial cells of the proximal
convoluted tubuli were observed. These changes were dose-related and dependent on the duration
of treatment with all drugs. Changes with HAPA-B were slight and were the least of all drugs
tested. Electron microscopic findings indicated an increase in the number of large lysosomes
containing myeloid bodies in the epithelial cells of the proximal convoluted tubuli with all drugs.
was concluded from these results that the order of severity of nephrotoxicity was GM>AMK >

HAPA-B.



