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7 I ERERNAEHRTIZ VAR 21 v (RSM) ¥ 5 o F DEEAIRE O RN
L, BUFEORMET o1 LDy 12 1,850mglkg TH h, FECHRGERFEEL Bbh, 3
REAEEL, RICOMAEETBEGIEBEY I E ot £ 2T RBGE LTH < BRSO
P ARRG S, SERICBIS L MIBSEAcR+5 RSM OBTREXEE L, KBHEMR
Wixfiitote 5 » MIZXL, RSM o 20 (REBRE), 200, 1,000 5 X 0¢ 3,000 mg/kg % f5 B P
HB5 L, BRI MES LU LR 3EOEAD RSM OREY FHTAZEC X h JI%E L

EBNFRMITIT, IHIZ O\ Tit one-compartment open model |2, # Fi1=-o\+Ti decon-
volution L - TITL»720 FDORKFE, 20 & 200mglkg D5 5 ., F D H Tl BEEY
10 SREHARRECEL, TOREIEBBARLAMTH D, k- TR, WH=EG
THoteo 1,000mglkg D55, b Tk, BMBARSEYRL, K\ CHBE, BR=EHT
BHoloo i, MRBTH T 2 — 2 — (KI/Ky) %Kk, 3EOHH~D RSM OBT H#E L1
LA, W=, O 2BOFREFL D RSM 22eBTF LI LWL S EANARLR,
RSM DGRl L LCORBRMHORE L OBAATHE IR,

YRAZ =4 /X, Streptomyces ribosidificus o
EETa7 VEBGRIEHETH Y, LREOCHE
ANPMFARKTEY, ERBIFALE LT, BHAL
BEYAVCRERCTHEES = » 7 10 X 5 BB EE =
RTL3Y, IoREEBHEERIC S VT, BHgok
OERBRE LR D, FRMEHOTREE,L £ 2 6 h
-1

GB, 59 bREWT, VEAZTL VY OBHARK
Frls LDso ¥ BT 5L L b, FEEFHCHST
AEBES XU - AHG L, PRERCES LR
HHZEH L o\, BEBDOZhLHA~D Y FA
SRV VBTRERXHE L, B NFENBH LT
kotHET 2,

I. REMEEHE

#RL YV AE R &% = < v (ribostamycin, LT
RSM M) i3, VHER 2 =4 >V ZFiEE (Dff
883 pg/mg, 1T RSM 05 & X OBEIH{fic R
ALTRLE) T %,

ERBY I BmMEERB Y EB LB ALKC
Wistar %ttt 5 ., + 2 FL, B 24+1°C, BE 55+

5% DRETT, 75+ vy ABRARNAR (74 MR
Aty 7, BABRETH LHKXEHCELEHEEL
<o

1. 5 PHRAREICEKITS LDs

5, M3, K 100£5g DL DX 1B 10 LE LT
B\uic,

RSM i3, £BEAEHRICERL 30% BRE L, FAR
B¥ Tt -7 RSM O HE &L 1,200~3,000mg/kg
OFEICE T 7TREL L, EADREKERHAN
HEBRFONE LI, WEHKTARBIC bbb £ R
L, FORDIETHEIZ X b Litchfield-Wilcoxon 31T
HS& LDy HEM L7

2. RRH~DBIT

5, MIEE 160£10g DL DOEFHV

1) #E5HE:RSM » £BAER C BHHE L, 20,
200, 1,000, ¥ X0* 3,000mg/kg ¥ EHDEBEKERS
AARCERETOAE LTS

2) i X OHADRERE RO FRH : 20, 200
YU 1,000 mglkg D AHEERTIY, W5% 5, 15, 30,
60, 90, 120 L LV 180 D F R EH DRI Z LT, 1
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12 EELTRML, K\ TEOMEEBIRL N
iR BMBTESE, PROBMEITE10 Bl
b, FAOREROBMC, HEERS YA 55
THZELD, BES - BRES IVEOBAIOMEN L
HHT2 MY Ay ¥ e —A 1 8L, 2, 000rpm,
10 3 TROS MR T Ml v 87, ol S
%, AN LBABBOY IR DL, 0.1 M U vRAENA I (oH
8.0) DR THEIR D ¥V, MBEXBRELDOL, ¥EHL
AN ETAYY ¥, 0.1M Vv BighiK (pPH
8.0) THERE LSO Ly 1, RiICHIPY I
hix 'L, BB e Ak, EHDE 1~7 HEMOAN
MRS &SRB A TE R 7 < SRR Lo ATBI=BES
READRE X VEH L, AROBELXTL -1 RIT
BRE T2 EY* O L Lpicl, LM IT
WIR=E TR IR b lg e L h 2y T2g &

L, 2f5&D 0.1M V vEBE%HK (PHS8.0) ¥z, &
U+ 4 XL, 12,000rpm, 20 4}, 0°C CEROLMMELE
BB,

3,000 mg/kg (HKEE) O®EHOWLTIL, 6ED
7y bEAV, ECHEHECHBEL, F4 AR—¥FILE
HEYERLERMIRE bigm L, 2,000rpm, 10 5T
EOSBE TRV IEY B, HHOREUL 1,000 mg/
kg UToHREROHA ATV, 1 EHOHA
I, FOEED3EED 0.1M vV vEB%% (pH 8.0)
iz, FRROBFEXTIRVGEEEZEBL,

3) FEEHF¥E: mERIVUHHRERKL 0.1M Y vEB
SHK (PH8.0) THARLTCKRERAN 2 AL, Ba-
cillus subtilis ATCC 6633 *RARE & LT, HRFEHEE:
RESEHRENBERE L,

4) EEHFHRIT

EBHEBED AH—I&5%O MEHBEET 2 W
T, one compartment open model (Fig.1) if -~ T,
X v ¥V 7ft Gauss-Newton iz X 5858 LEB/N—F
T L W RBHFEER Y RE LT

MEFREDOY : 2 v—v 3 v BOhEKBH¥E
BEAR@QARALTaEDRE CE Rbdi,
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Fig.1 One compartment open model
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: Dose

: Amount of drug in administration site
: Amount of drug in the body

: Volume of distribution

: Serum level

: Absorbed fraction after intramuscular
administration

K,, K, : First order rate constant

HMOSteY

Fig. 2 Model of drug transport between serum
and tissue

Cr'a k | Cll ku

————

Va kay Vi
Serum

Tissue(:)

C,. : Serum level

Vg4 : Volume of serum

C,, : Concentration of tissue (i)
V.1 : Weight of tissue (i)
Ry, kog, kgy : First order rate constant

BRE, MEs XOHMR=EHRORED > . v
—va v MKLHAMD EHBT-BLT Fig.20D
X5 eFAENTT, XAROBGFEY B,

d(Vs-C
¢ ';t 2 =kyy Ve Coa—(Ras+ks) Ve Gy @

t
Cutr= [} {Con=0)& hyp-e-chusmun} g

t
Cu®= [ Coult=0)-K; 60 ®

Ki=kyVe[Vyy  Ky=Rkyythy
BAHBRAOKE T, AHMEK C.) sk
DMEFFREY, KK Cul) iXHH i O EpR
EZRAL, UMEMURA HLODHEIZ L T, AF2A—%4
— K, Ky, % #v v 7ff Gauss-Newton &\ 12
BHRE LB/ =R X h R 7Y,
REROEZMEALT, He0HLEEICKTEHARR
BDOYI.v—vavkfTlat, B, die@bhl
EBHEERYE-T, MaDHERE 5 Mg
BECHRMEYIHRL, Thi AHBEK CL.@ LL,
Zhic Ky X0 K, #inx T, RORAKRALTHIE
B Cu() ZRD,
II. & |
L 7, ARSI ETD LDy
Table 1 R L& BERTEWT, BEALORD
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A 3~7 X DHBMEBSBRITREL, BT
RSB0 D, MBIZMICRRAI L D AR R
2RLI, 1,500 mg/kg L B0 S BCI2, 4tk 10~
20 FEERRED Mk Lcinid - e, Fress
KobO Tk, BHHE 30 SR RKMIIEAL, &y
SHIFRCIE, S IFBERNORMENR L, T
Tk Table 1 IZiR L, FETMIE, 5t 5~10
AN X DHEBERIZ oS R CXMRMYRL, B
RIERHR &R DRI RENOEI D VRRPL, X
WCERRMAMAL, 458N 15~20 S
I DFEE Lo LDy i 1,850 (1,595~2, 146)mg/kg
ThHol
2 BRBRHB~NOBHT
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I ARIREE ¢ 1,000 mg/kg LT O 8y i B RAIM 3 X
UM Jihd Table 2, 35XV Fig. 3 kR L1 THIZ
TG eI EE & RATIC X - TSR Kk
Table 3 1R L1,

3,000 mg/kg ¥ 5-BTIL, L% 4~15 iz mAimp
BRARMIC X DIET L, FETRIC 1T B Ry MmN Rl
4,392. 4 ug/ml CH - 7= (Table 4),

BENPIMEE : 1,000 mg/kg LATF D &P KA 3 X
UM g2 Table 5 3 XU Fig. 4 itiR L= 20 mg/
kg EWTIE, 3MOMHAL b BWHAPIME XL
HH#9 10 SicBbh, MEEBGTI\ TR 5.1 pg/g, B
MRV TIN 4.4 pg/g, RSN SVWTIZ K
2.7 ug/g TH 1o 200mg/kg WEETH, 3MOBH

Table 1 The number of died rats and LDso value in the rat by RSM administration

Dose (mg kg) 1,200 1,500 1,800 2,100 2,400 2,700 3,000
The number of died rats
{n=10) 0 0 6 9 9 10 10

LDso (mg/kg)
(95% confidence limit)

1,850 (1,595~2,146)

Table 2 Serum concentration of RSM in rat after i.m. of 20, 200, and 1,000 mg/kg RSM

(ug/ml, mean+S.E.)

Time(min)
Dose(mg/kg) 5 15 30 60 90 120 180
20 43.3 41.9 28.8 9.6 9.6 5.0
+ 1.80 + 1.52 + 0.80 + 0.54 *+ 0.73 + 0.29
200 450.1 336.6 248.0 96.3 40.5 19.7 11.5
+36.68 + 7.21 + 8.65 + 3.91 + 2.93 + 1.30 = 1.18
1.000 1,385.9 1,912.9 1,775.0 928.5 427.3 236.1 41.6
+51.81 +84.44 +42.58 +33.08 +23.58 +22.58 = 4.72

Table 3 Maximal serum concentration and pharmacokinetic parameters in rat

Crmax(ug/ml) Va (1/kg)

Dose
(mg/kg)

K (min™!)

T1/2 (min) AUC(mg min/l) | CLiot(l/min kg)

20 46.2 0.3534 2.523%x1072

27.46 2.243%103 8.916x1073

200 513.9 0.3892 2.661x1072

26.05 1.931x10* 1.036Xx 1072

2,010.6 0.3473 2.225%10°2

1,000

31.15 1.294%x10° 7.727x1073

C"lll
Va
K el
T2
- AUC
CL(D(

: Maximal serum concentration.

: Volume of distribution.

: First order rate constant.

: Elimination half time.

: Area under the serum concentration.
: Total body clearance.

Table 4 Time of death and the serum concentration after administration of 3,000 mg/kg RSM

Rat number 1 2 3 4 5 6 Mean
Time of death (min) 9 14 8 11 4 15 —
The serum concentration (ug/ml) | 4,599.4 4,670.9 5,076.7 4,595.7 3,584.0 3,827.8 4,392.4
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Fig.3 The serum concentration of RSM
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# 18 i Bbh 210 ug/g, MHMEFICIS\ Tz ite
# 30 AicHb R 250 ug/g, MR=IFIC I\ Titsy
L%ty 18 HicBbhty 160 ug/g TH 1T,

3,000 mg/kg W ERDOIELRIC I 5 3 MO B PR
E% Table 6 iR Lo

¥ fz, deconvolution MEHTIZ X - THOLRI-ABARN
~ADBIFAT £ —2— (Ki/K,) % Table 7 iRl
MAEAED Rz i\ T, BROC KK 12EERE
it B AN OER/ TR ERYEHT,

ERRBIT I\ TR

O : d(thtt'Cll) =0

Eiey,
kxt'Vc'Cpn—(klt+klt)vlt'cli=o
iz
Cus kyVe Ky
CDI (R IDE Ve K,
&k,

Table 5 The muscle concentration of RSM after administration of 20, 200 and 1,000 mg/kg RSM

(ug/g, mean+SE.)

5 Time(min)
ose
(mg/kg) 5 15 30 60 90 120 180
Muscle
20 4.08 4.12 3.45 S I -
+0.20 +0.19 +0.14
: 34.79 37.74 37.28 13.47 7.66 2.53 I
Diaphragm 200 +1.04 +1.37 +1.35 +0.29 +0.47 +0.16
1,000 118.99 202.37 181.03 119.72 64.92 33.98 11.81
’ +5.05 +10.48 +5.74 +6.02 +4.71 +2.95 +1.18
20 4.42 3.32 2.05 I J—
*1.12 +0.68 +0.36
Intercostal
s 33.23 30.96 35.08 17.50 .17 4.10
muscle’s external | 200 | 579 +0.71 +4.97 +4.65 122 +0.47 -
and internal : :
1,000 116.74 177.20 217.86 177.00 106.11 74.02 35.38
' +6.64 +18.61 +17.07 +28.51 +5.91 *+7.76 +4.80
20 2.96 1.80 1.09
+0.12 +0.13 +0.15
Triceps muscle 200 30.92 32.40 23.92 8.40 1.26 -—
of arm *1.10 *1.81 *1.15 +0.26 *0.12
1,000 108.04 136.74 132.66 77.34 47.06 26.05 8.92
’ +5.54 +9.26 +5.99 +1.76 +4.32 +2.78 +1.36
Table 6 The muscle concentration of RSM after administration of 3,000 mg/kg RSM (ug/8)
Rat number 1 2 3 4 5 6 Mean
Diaphragm 359.03 417.89 343.17 402.08 266.55 339.04 354.63
1 le’
e e S mal | 205.55 279.64 183.14 263.34 124.40 285.50 223.59
Triceps muscle of arm 233.94 276.30 177.50 234.54 92.75 300.63 219.28
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Fig.4 The muscle concentration of RSM
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Table 7 Tissue distribution parameter (K1/K2)
obtained by deconvolution analysis

Dose (mg/kg) 20 200 1,000
Diaphragm 0.1026 | 0.1102 | 0.1064
Intercostal muscle’s

external and internal 0.0879 | 0.0992 | 0.1461
Triceps muscle of arm | 0.0530 | 0.0863 0.0757
1I1. #*# ”®

46, RSM DOBHEXORE LT Tch, HIZT 3
) REERTIEWBOBER L LT Abh 5 miiEs
KX B REREICER L1,

LD, DB HI 5\ T b FET BB i Ok
MEETD L5 EBE LD, RSM OBAOBTA
Sz ki by, FERER EREGKEC L 5FR
NHEEX D, EADEBEARBBOHANRSC X
% LDy, 1% 1,850 (1,595~2, 146) mg/kg TH b, /MK
L9z L% Donryu 25 » b FAV 7o EEB D LDso ©
2,030 (1,781~2, 314) mglkg IH~NKELILD -1

¥1: RSM e Ehic BI5- T 5 B A & P BREE)ICBE
ELRVWBROFIC OV THRE Lo 20, 200 35X TF
1,000mg/kg D& H & L b P RERCBST 5 HR
W XU LT, FREECES Ui\ BB
SEfc LTL b, RSM 3% BT TAHEALIAD
Rz, Deconvolution EFFDERBELREABBITOR
BYRT AT 24— 58— (K/K) OHBLY, FIBE=8H
BRI S X ORI KRBT DEEAD 5 2t
bhi,

t0 X 5 RSM 2 BAARE LB RRG~OB

60 90 120 180 0 30 60 90 120 180
Time (min.)

T B R BN B S35 SRIRL & R~ D BT 2R
AL LW BIRSES~OBIT X hb Ik E
WX5THb, 3,000mgkg HERHICI\T L RBBIAN
DOBINVEEYRLTE Y, RSM O EREL LT
BN O REO THEESE X bh B BHDO Y 5 1At
[RY: ¥
p:4 .3
1) /My, KkUEH, HEFTF, HEE—:
Vistamycin 0 RREAHE D & X ¢ Kanamy-
cin, Fradiomycin, Streptomycin & o i &o
Chemotherapy 20 : 255~259, 1972
2) JSEER%, S£BEE5— PR E, REER WLE
W8 : Vistamycin o - EBEEHA < B T 5 #F
%, Clinical Report 4 : 2489~2501, 1970
3) UMEMURA, K.; I. KoMIYA, T.SHOMURA & S.
MURATA : A modified method for deconvolu-
tion and its application for pharmacokinetics.
(abstr. 5E 11-1, 5E 11-2) 98 th Ann. Meet-
ing of Pharm. Soc. of Japan, Okayama
4) KOEDA,T.; K. UMEMURA & M. YOKOTA:
Toxicology and Parmacology of Aminoglyco-
side Antibiotics. Handbook of Experimental
Pharmacology, 62 : 293~356, 1982
5) Vistamycin (@) : BFRMEAKKALH
6) /ERZE, RS, FELKW, BL #H:
Vistamycin o2tk B$ % % %o Clinical Re-
port 4 : 2464~2487, 1970
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TOXICOLOGICAL STUDIES ON RIBOSTAMYCIN

——acute toxicity and pharmacokinetics—

Takemt Koepa, Kiviko Suno and Kazuyosur Horisaka
Department of Pharmacology and Toxicology, Graduated School,
Kobe Women’s College of Pharmacy, Higashinada-ku, Kobe, 658, Japan

Izumt Komiva
Central Research Laboratories, Meiji Seika Kaisha Ltd,,
Kohoku-ku, Yokohama, 222, Japan

The toxicity of ribostamycin (RSM) which belongs to aminoglycosidic antibiotics was studied
using rats, and the following results were obtained.

The LDy, value which RSM was intramuscularly injected to the femoral region of posterior leg
of rat was 1,850 mg/kg. The cause of death on acute toxicity was thought to be respiratory
paralysis. The concentrations of RSM to the muscles of different 3 regions were determined employing
respiratory muscle (intercostal muscle and diaphragm) and triceps muscle of arm, and then the
pharmacokinetic analysis was conducted.

Namely, 20 mg/kg (clinical dose), 200 mg/kg, 1,000 mg/kg and 3,000 mg/kg of RSM were intra-
muscularly injected in the femoral region of posterior leg, and the intramuscular RSM’s concentra-
tions in serum and above-mentioned 3 regions with time lapse were determined according to the
cup method. The pharmacokinetic analysis was conducted according to one compartment open mode}
and deconvolution model for serum and muscle, respectively. The maximal intramuscular concentra-
tion showed in approx. 10 minutes following administration on the administrations of 20 mg/kg and
200 mg/kg. The diaphragm showed the maximal value and intercostal muscle, triceps muscle of arm
in order. In the administration of 1,000 mg/kg, the intercostal muscle revealed the maximal concentra-
tion, and diaphragm, triceps muscle of arm in order.

The tissue distribution parameter (K,;/K;) was obtained by deconvolution analysis, and the transfer
of RSM into the muscle of 3 regions was compared. RSM was noted a tendency to be easy for
the transfer in respiratory muscle rather than triceps muscle of arm.

From the above-mentioned results, RSM was suggested to be an influential drug against respiratory
muscle.



