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i, LI LSRR RmER 2R L, ToBKEIX
MiZEE KBEH RRBRET Y077 sBEEETH2
Z k934 DB, Gentamicin (LLF, GM) iR IRECEF
BB B R uwiERED 1 5Th h I, Tok,
penicillinase 4 7 FovRE 3 HR TH 5 O T,
GM %R T5Ha7%<L, GM 0ZEBR~O ST
BrAMHLBOLIICBRODDIZLLE VLD, £
DLF, BHHBEARD LRI MKREBCHER T 5B,
ORYOEHMBEOFEIBD TEETLS, LML,
GM oEIfER L LT, BHick JETEECo W\ T,
FEFENETbLD TRV, KRXTXGM O FHics
TETHEYHYERC IoTRIRML 0

RBRME S LVUHE

TRCOERIIEEY 3kg ORBEREL AVico T
U 50mg o sorbitol $kx L T, KECEET D
BRZRBEYRIEE L, DWT, ZhbDREY 2B
b, 1% (6 ) w GM 40mg (13mg/kg) HEHY
HCHkE 32 A (HBEEK<L), i 1,280mg #8451
fo (Fig. 1)o flBF(9 1) WL L CRBRCEEERY
BEL, MEFHEFRUCBRECIS\WTHE Lico ML D

Fig.l Method
Gentamicin 40mg/day (total 1280mg )
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32 BREo GM E&H#%, & Fe 24Ci @ 39Fe-globulin-
ate #HECHEL, MmIPHHKEK [plasma iron
disappearance (PID)], ifi 3§ 25{¢3 [plasma iron
turnover rate (PITR)], #x1mEREEFIFHER [red blood cell
iron utilization(RBCIU)J & HIE L, MiEH D KR
BWCTHIE Lo Eh, GM 8545, HBEED HERIE
ARERL, FAFREPIILILT, BB HE
L, M: E%#at Lic, £Di3h, BUN, [MiE creatinine
fEZ2 TR THIE Lo

GM o[ il 521X, Subtilis ATCC 6633 {#
X BEE- I EoERBRIC X o, BAIL GM 4t
BT, GM 4 19 BB & ERBEK B O ES % 24 K
Bl Lic MiE R Lico ¥/, 1HOEHEFRRT
40mg o GM ZHELHE, 30 5, 1 KR, 3 i,
6 5RE, 9 WsfE, 24 FRRICERM LT, MmrPgE» Rk
CRE Lo
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Hematocrit {3 GM #5FECIL 37.2+2.4% T, %t
IBEED 36.5+2.7% LI\ HRIMERFIE GM
FEIT 431 +£52.1X104/mm3 T, xMREE 443+35.5%X10¢/

mm? FICELED Do\, MaFEEX GM FHET
11.040.7g/dl Th v, WRFECTIT11.14+0.1g/dl Tz%
A DRV LL, WHE S EBRRICETOMER
B otco WIRMERBIIREF 4~30% DR, XHo
EhAbhien, £Er LR EEOE B DD
7= (Fig.2, 3)o AMBRE B ILH2E 2L GM (]
-t 12,700+3,400/mm® ThH b, XEF 10,800+
2,800/mm? L 2o\ BRERE S BEZENKTD 505
GM PHL 20.3+5.6%104/mms, i B It 24.5+12.9%
10¢/mm?® TEZAD (Table 1),

Fe {#fH1c X % Ferrokinetics -©%, PID | GM %
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T 68.0+8.6 77T, WREE (11 ) 64.22+14.1
5L 14 L f\so PITR 2 GM 2% 1.6440. 37mgFe/
day/dl £ [fiicxBEEE 1.54+0. 35mgFe/day/dl £1f1 & 7%
1X7c\vo RBCIU % GM #T 63.6+10.9% THRBEEL
£<{ALrTtHs (Fig. 4, 5),

BHVBEANREZETIE, BHERR RIFRR BEER
R HEERL, M: E X GM BT 2.9~4.7 TIEER
2.1~4.6 & KFEMNIcHo7z (Table 1),

GM [fipgE, fAEM 3kg DFFIC GM 40mg %
1EGHELSSE, 30 4568, 1% 3RH% 66
Mk, 9 FEMItR, 12 WEROEE, 24 BERATRIL, ThTh,
40, 30, 8, 1, 0.4, 0.2, 0. 1mcg/ml ¢ % o7 (Fig.6),

Fig.2 Hematocrit and hemoglobin levels
in the rabbits treated with
gentamicin 90ng daily for 32 days
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Fig.3 Variations of reticulocytes and
RBC in the rabbits treated with
gentamicin 40mg daily for32 days
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L2 L, 40mg fgAMHERTIE, 19 EES 24 R
0.3640.08mcg/ml, 32 EIESt 24 BRI CIL 0.47+
0.12mcg/ml &, RLMAREE < Is B A Z RS
(Fig.. 1)o

BUN 12 GM BE-C 29.246. 2mg/dl, SHBEHT 28.3+
5.9mg/dl, mi% creatinine {Eix GM FfT 1.2+0.17

Fig.4 Plasma jron disagpearance and plasma iron
g turnover rate in the rabbits treated with
gentamicin 407 daily for 32 days
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Fig.5 RBC iron utilization in the rabbits
treated with gentamicin#0ng daily

for 32 days
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Table 1 WBC and platelet counts and bone marrow
picture in normal and gentamicin treated
rabbits
Normal Gentamicin
WBC 10,800+2,800 12,700+3,400
Platelet |24.5X10*+12.9X10* | 20.3X10*£5.6x10*

Bone marrow

M:E Normal Gentamicin
4.6:1 4.7:1
25:1 4.1:1
3.6:1 29:1
26:1 4.3:1
3.5:1 4.3:1
2.7:1
2.1:1
2.8:1
4.1:1
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Fig.6 Plasma levels of gentamicin after
a single 40ng_intramuscular
Jnjection into rabbits
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Table 2 Serum creatinine and BUN levels after 32
consecutive intramuscular injections of

gentamicin
Normal Gentamicin
Creatinine 1.36+0.20 1.20+0.17
B U N 28.3+5.9 29.2+6.2

mg/dl, ERE 1.36+0.20mg/dl THH, GM BLw
BRE L 2 v ot (Table 2),
% ®

— R HAEWERC, BxORIFROD D Lamb
hTwb, BITEA & LTI, FFBER X OBk
=, BRERCHTAIERE, BRCRIIETHELREND
50 BB LIF 3% D& LT, Chloramphenicol
(CP) = X A HATRR MR M-LERIER A E, Penicillin
X ABMER M E2RXH BRI T %, WWDOiFS, St-
reptomycin, Kanamycin, GM 7¢ ¥ © HiAEWHEIL, £
VI MRERESE, BWREREEL L MbhTEY, ZOF
HANOEE IV N E IR T B,

B GM o EEIX, RAOHAHS 40mg §o,
i+ 80mg/day, 3 7tbb 1.3~1.6mg/kg/day TH b,
HEICRYSEDOHA TS 80mg 30 4 @, Ff 320mg/
day, $ihcbbiEi dSmg/kg/day TH B £ LT,
BEIRNI I 3B BWTH B, FERTIL, &K
SicfEH 40mg (13mg/kg) DKED GM ZHHEL, L
M, HEHEL 32 HOEER b D TwW5b, Dk
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TR O B E R R T RIEID 2 F Lcc A bh
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L»L, Fe » H\ i Ferrokinetics DE»S#
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T gERZIRFED B DTz & 5 AEHUT 7\~
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fie, B 1 EMEL Tk, WHEE EBRA A
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HEIHE L TLEEDOEIED bhit, ¥, EBR
s, GM 5t L BB L ISR B Ta o BAL
BADIZF v b, REAVWRELZEPEERR SIos
v PERWIIEPEER T, mEEE KOk B
IMmEE, BMERESROWThICE, GM OFE RS
T s\so F 72 BRAYTON & LOUSIAI® 41 0. 5mg/kg %
8 B HIECIOH MBS L BAT, MREELYR
DT ee EF/NBMHMR X iz Thiophenicol D F&f
gy, KEE SO TERTHRE L, BHEOMK
1% (FrImERELZ DAB) I B s i Ule { & b, Thiopheni-
col ¥EFRERICIX *°Fe 12 & % Ferrokinetics TILE
R I i, T, Ferrokinetics (3B
B EXEWT 50, S HEE S 2 Lok X
5o PID 12 GM &5 LBl L e 2137, PITR
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BRLCZEX D, DLk, Fe & Hui
Ferrokinetics i2iX, GM # K% 1 FHlc b 40mg/day
32 MRS LS, 2<BEELRDT, ROKRC
BidamnE b, CPIRADLID X 5 BHEZIRAD L
nisn &z %,

Wl 5, GM B 5ERKTRIC, GM #EREHO
— T EHMG L MEBFCRE LR, Tablel ok
$h, M:E L BEIIRDbhicv, Fh, Fie
HEMEBERCL, LELEEBREDETAA LA,
& bz CP I X A HBERICIIHRIFRD FE 0 ZefuiEt:
PRI E b TW B, ZD X 5 TR D
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GM oEsmE LA G wrihiy, Bckd %
Vo %o, —BRICHEERRVHEDCSVCEIFEREEL
HR TN B0, KRR St 5 BEEE LT
1%, Table 2 /R34 & 3D, creatinine, BUN 52 L
T 5D FEEL RSV, FALCO LMW XSS
i, 172 GlFF4 B (2 %) wT &R, Tiob
%, Streptomycin OFEELFHETHHEHMEL T
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W5, EHEBY X, EWHAR 80mg 1 EIFHER
L.(F41. 3~1. 6mg/kg) Ti%, MAEEIRREE 10meg/
ml ¢, ¥FEHNE 1L 2BEMTH D EMEL T D, FE
LOEMERTIE, FRIC 40mg (13mg/kg) OkEY
HHEE LR, IPRSEEIRT HE 30 58
T 40meg/ml L, MWL R 1.2 BEE VI
BaEi, ¥, EALMLS v bic GM 20mg/kg/day
30 HEGERELTY, BRE- S VR, RE KB
BECEFELZRDT, BAROHBELRD T g, o
7, RHBRLELT, AREOARKRMMAMEIZ D Z
L, BUN o LRZHD» B KT TH Y, 100mg/ke
OEDTRKERG XY, HdDTERALBEELRDT
Who LMD T, HEELOFREOERTIE, 13mg/kg/
day 30 HElOHERETH B b, FRCEHEELR
ELEWC LEFEINS, L, Fig.6 Rt
v, 40mg/day 1 [EFEDOHAL, 24 BEEKICIIZE A
CiirhEENEBE IR WORKELT, Fig.lnokky,
EEE I SRR AP EE AL 0. 36 £0. 08 meg/ml & 3532
CERLTED, SOEEGHMNIEL 05 & PRE
N ERTAEALRD Bo LD, RIMCHEHT HHIT
TR, b5\, BEEOHBOMERIEEIhS,
HT B X, BERERESY(CR) T, mHRE
NEECERT 5%, B» o HEmL iy, 3
Js3>%, Streptomycin % Kanamycin t [FfEDREEE %
LB ENBDHBRT D, LIcaioT, BlrEEED
5O GMMABEIhD L, BH~OBITNE KD
CENFREINDN, ABOEHE, EEOLOERL FRRA
B, bbb 40meg/ml O EW MFRECET D &
WA, CoREOMAPRECETSZ L%, ied
BEEDP IR TWABEADOALRE LR S,

B AEORYYETIE, & 180~320mg % 3~4 [4]
T THET S Z &MY, mAREDORBEL 10. 45
mcg/ml & BWTH B0, £ THAERIERRCIELE
CHEBINTWAD X S5 HET, GM BNEHE I hick
W, BRRACREL R X 5 BB ER, Ehinuvd
DEVBEIEL bR, L, ik 3 EHEE
DFEAEBFTE, FHYEERGETLIL0, Thbb,
BERCBFRTA DL, HERBCHERLS T VAF—
BFEEALTRZD OLD D, ARTOERFETI
BECETHBHEBEORELMERT D o LI kR
Vo

E 21, AEBRTIE GM ik Bl EEEET S
TERZIR N D E V2 B,

iy cl (o

[RIRfT4:%E Gentamicin (GM) O BHifFEICE L

T, RBE A CEYEREITIO. TOMKE, FRE

i 13mg/kg © GM % 32 RREHECHRE LR, #5
# 30 < GM DR EIFEE L 40meg/ml OEEET
ET 5D, Ll, MKFEMEE, Ferrokinetics #fFH=
LR Tk, GM I X 5 EEEHEEILLBADH
nicwve Fi, EREBHO VT HIC L, BUN, mi
creatinine {ED _EHITED bhvishotc,

KR X OEEFIE 19 HARLEFREFELBECHE
Lo

51 B X #®

1) BODEY, G.P. ; B.A.NIES & E.J. FREIREICH :
Multiple organism in adult leukemia. Arch.
Int. Med. 116 : 266~277, 1965
2) /NINESE, BELEE, MERK, NIE, e
o MEEBC RT3 RPEDHRFC T, 2
W & AH 59 : 923~930, 1971
3) BULGER,R.J. ; S.SIDEL & W.M.M. KIRBY :
Laboratory and clinical studies of gentamicin,
anew broad spectrum antibiotic. Ann. Int. Med.
59 : 593~604, 1963
4) MARTIN, C. M. ; A.J. CUOMO, M. J. GERAGHTY,
J.R. JAGER & T.C. MANDES : Gram-negative
rod bacteremia. J. Infect. Dis. 119 : 506~517,
1969
5) Cox, C.E. : Gentamicin. Med. Clin. North Am-
er. 54:1305~1315, 1970
6) KLEIN, J.O. ; T.C. EICKLOFF & M. FINLAND :
Gentamicin : activity and observations in 26
patients. Am. J. Med. Sci. 248 : 528~544, 1964
7) VANOMMEN, R. A. : Adverse effects of antimi-
crobial agents on major organ system. Cleve-
land Clin. Quart. 37 : 59~71, 1970
8) SCHINPFF, S. ; W. SATTERLEE, V. M. YOUNG &
A. SERPICK : Empiric therapy with carbenicil-
lin and gentamicin for febrile patients with
cancer and granulocytopenia. New Engl. J.
Med. 284 :1061~1065, 1971
9) A, AXEH : Gentamicin OFHIC O
T, Chemotherapy 15 : 490~496, 1967
10) BRAYTON, R. G. & D. B. LOUSIA : Gentamicin in
gram-negative urinary and pulmonary infecti-
ons. Arch. Int. Med. 114 : 205~212, 1964
11) ER/IINHA, BHFth, TERE: s7rsa72
—a— Al FA T2 — L DOEMEEIIT DO
To ERKIMHE 10 : 540~546, 1969
12) EHZFE, BNA, BEK, HBAEZ, FTEE,
WIRIER, FFH—#E, BHEAE, KEMA, &
ETHF, hHEH ¢ Gentamicin DRUL - Hill 3s
XU OBHEHC,» AT 5B, Chemotherapy
15 : 275~281, 1967
13) JAO,R.L. & G.G. JACKSON:Gentamicin sulfate,
new antibiotic against gram-negative bacilli.
Laboratory, pharmacological and clinical eva-
luation. J. A. M. A. 189 : 817~822, 1964
14) FALCO, F.G. ; H M. SMITH & G. M. ARCIERI :
Nephrotoxicity of aminoglycosides and genta-



VOL. 21 NO. 1 CHEMOTHERAPY 37

micin. J. Infect. Dis. 119 : 406~409, 1969 OB RIYTEY, Chemotherapy 15 : 293~
15) ETEW, INEERGH B, BREARE THK 297, 1967
B, H)IiE, /»ME®T, Hef—z: Gentamicin

ANIMAL EXPERIMENT FOR THE EFFECT OF GENTAMICIN
ON BONE MARROW

KEeisuke Tovama, Noritovo Fujivama, T.P. Cuen, YosHiHIRO YAMADA,
Yasuniko Anpo and Mitsuto Hasecawa
Department of Internal Medicine, School of Medicine, Keio University, Tokyo
Susumu Tomioka
Central Laboratory, School of Medicine, Keio University, Tokyo

This experiment was performed on adult rabbits in order to detect bone marrow toxicity of genta-
micin.

Thirty minutes after a 40mg single intramuscular injection of gentamicin into rabbits (13mg/kg),
the maximum concentration of gentamicin in plasma reached to the level of 40mcg/ml. No abnormalities
were detected in blood counts, bone marrow morphology and ferrokinetics after intramuscular injections
of gentamicin at dose of 13mg/kg daily for 32 days. BUN and serum creatinine level did not vary
from the normal range at the termination of the experiment.

These results led us to assume that direct myelotoxicity is negligible in the clinical use of gentamicin.



