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0P THRE, RROBFELEET HLEND 5 LBbhl
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REMETL L bR, HANMSRMCbL30T,
HEAE2WTS, ESEEBMT5LERD 5, HILA
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BREELFATH 5. SM ORIfFAR, —REClH
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(1) %2, 1984 26 X b 1985 £3 ¥ TR,
KERAAFREENBHCABE LIcHif %8 %E 10 FiTh
o F 25 D 80 R L, T 54.7 R,
BB B kit 201 TH - oo hEIX 40kg 225 T kg,
Fi 54.2kg Tho 1o

(2) RABRFERX Do TEA SM O &S
LRSI, R F FRE (7 1T7F=v2
Y7572, Cer) D3OWEBHECLT, LTFOX5Ic

BETh T\ oo 4K 35kg LITF0.5¢, #kmM 50kg LL
T 0.75g, A& Slkg LIk 1g & Lico 4 70 RLL
Flg 5871 REHE 0.75g & Liz, Cor 40 mijmin
HUTFoR#E:, SM #5MME 1 Bxdicd s Lxi
RE Lo MEOKHIRX D RO S5 ROP TR
vy 1 B 1 EEE ¥ W E T L. X
i3, K, FM, Co KESVT, SM 1g MBHER
581 (BEDAH, Groupl), SMO.75g ME BSR4
(BHE3H, K14, Group I, SMO.75g A KRS
B0 (koX, GroupIlD) it bhteo Group I
OFHER 4.8 R, THHE 61 4ke, Groupll OF
Bk 60.8 B, THHE 45.9kg, Group Il DM
80 &, K 51.0kg TH-7: (Table 1),

(3) SM #ribBthRs & 1 ARICHABIBERN L
oo SM (BEMEA M U7 b4 vy, BENID I3, 1g
Ffuiz 0.75g RAEBAKIK 100ml iTHEH L, 1R
FTARRIE Lico SM ORBEMED b ORMIZ, A
WM, MTHE 0.5 1 2. 4 RBREECHBR
6, 5ml FORMETF iV, miFIHEHE —20°C HE
* TRAF Lico MARBER, B.subtilis ATCC 6633 %
W &5 disc plate method 2k oo 7o L, ZHE
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Table 1 Clinical backgrounds of patients with pulmonary tuberculosis

Dote of Interval of
Ne. Sex | Aaelym) | Weight(ke) | gyi(g) | administration of SM
1 (1.w) M 28 7.0 1.0 Daily
2 (MN) | M 2 .5 1.0 Daily
3 (K.H) M 4 51.0 1.0 Daily
Grow!| 4 (5.T.) M ) 62.0 1.0 Daily
5 (M.1.) M 61 54.5 1.0 Daily
Mean (44.8) (61.4)
6 (S.K.) F 2 9.0 0.75 Daily
7 (s.8) M 6 a5 0.75 Daily
Groupll | 8 (5.5 M 7 47.0 0.75 Daily
9 (HK.) M 9 40.0 0.75 Daily
Mean ©8) | (5.9
Groupli]| 10 (S.W.) F 8 51.0 0.75 Every other day
Mean of all subjects 54.7 54.0

F ! Female, M : Male

Table 2 Serum concentration of SM on the first and 30th day of administration of SM

First day

30th day

No. Time after the end of iv.d.

Time after the end of ivd.

Before 0 |0.5hrs | 1hrs | 2hrs

4hrs | Before 0 |0.5hrs| 1hrs | 2hrs | 4hrs

1 (<010 | 660 | 33 | 24 | 174 | 828 | 00 | 454 | 38 | 22 | B0 | 4w
2 |.360 | %02 | 205 | 135 | 104 | 7.2 | 052 | 480 | 340 | %.4 | 193 | 100
3 |<010 | 594 | 2.0 | 311 | 208 | 170 | 00 | 495 | %6 | M0 | 58 | wa0
GrowpT | 4 |[<0.056| 451 | 281 | 2.3 | 174 | 1100 | 170 | 414 | 284 [ 213 | 181 | 260
5 [<o1 | 81 | a7 | 200 | 204 | 1150 | 300 | 720 | 93 | 3o | B3 |22
Mean 538 | @23 | 209 | 173 [ 101 | 11 | 513 | %0 | 2.4 | 27 | 11
496 | £7.2 | +62 | £37 |17 211 [£107 | £7.2 | +66 | £6.7 | 458
6 |<o1 | 785 | 57.7 | 448 | 311 [ 17.00 | 075 | 67.5 | 415 | 31 | 205 | 2.9
7 | o9 | a5 | 297 | 253 | 168 | 864 | 106 | 33 [ 187 | 1m0 | 7.7 | 56
8 | 010 | 363 | 247 | 190 | 176 | 13.70 | 1480 | 481 | 77 | 23 | 28 | 280
Growll| g | o0 | 365 | 285 | %5 | 22 | 13.%0 | 485 | @0 | %1 [ 27 | %8 | 260
M 0.0 | %2 | 284 | 24 | 133 | 54 | 487 | 85 | %3 | 207 | 52
ean

£17.2 |+13.2 | £9.8 | £5.7

+3.0 |57 |+12.8 | +8.8 | 8.8 | +8.0 | 465

Grouplll | 10 [<0.14 70.9 45.4 3.7 3.1

2%.8 2.60 46.0 ».1 2.9 265 | 212

Mean of all 54.0 37.8 2.2 2.7
subjects £14.1 |+18.1 | 9.3 | 6.9

13.0 3.0 9.7 U7 2.7 219 | 48
454 |42 [$11.2 | +7.6 | £7.4 | £7.3 | 463

ivd. : Intravenous drip infusion

b 5P MEREOR I, Ao SM *#AHD
VIFBE I L, FRic INH 0.4g & RFP 0.45g
DRI b T oTent, WEHEERD <1, SM K
TEMIERT 2 B, TRTOBAREPIE L,

(4) BifeAo®Riciz, BHRELLT SM &5
BASGAT & 1 ABIC, A= od 2= =% F\ T HK

Liz, FitER#EL LT, R pr-microglobulin(fr
MG), e N-acetyl-g-p-glucosaminidase (NAG),
Cer, Mmi#7 L7 =v (S-Cr) %XV BUN ¥, SM
#EME 10 AR 2@ETOME L, £OREERL
DHE Lo f-MG & NAG i3, BR—8% radioim-
munoassay I CRIE L, Cer it 24 BRI TRD Ko
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“Table 3 by one open model
on the first and 30th day of administration of SM
First day 30th day
No. Dose(g)
Kathe) | Talhe) | Va/ke) | Ka(w)) | Dalhe) | Va(1/kg)
1 1.0 0.7509 0.9231 0.1447 0.6539 1.0600 0.2129
2 1.0 0.8743 0.7928 0.2831 0.4481 1.5469 0.2843
3 1.0 0.5137 1.3493 0.3507 0.2815 2.4623 0.4717
Group 1 4 1.0 0.3126 2.2174 0.3580 0.36%0 1.8784 0.3607
5 1.0 0.5274 1.3134 0.2679 0.3586 1.9329 0.2375
Mean 0.59+0.20 | 1.3220.50 | 0.280.08 | 0.42£0.13 | 1.7820.46 | 0.31£0.09
6. 0.75 0.4457 1.5552 0.1642 0.6085 11391 0.1816
7 0.7 0.530 1.2980 0.2716 0.1876 0.8478 0.359¢
Groupll 8 0.7 0.2923 2.3714 0.4369 0.2125 3.2619 0.3257
9 0.75 0.2571 2.6960 0.4842 0.2285 3.0335 0.3860
Mean 0.38+0.11 | 1.9820.57 | 0.34+0.13 | 0.47£0.26 | 2.07£1.09 | 0.31£0.08
Grouplll 10 0.75 0.2689 25771 0.2471 0.2018 3.4348 0.3169
Mean of all subjects 0.48+0.20 | 1.71£0.66 | 0.30£0.10 | 0.42£0.20 | 2.06:0.90 | 0.31£0.08

R, AWEY BEWEY, < RERSIORE
RELRSMICHE LR Lico

(5) SM OXBAF¥HMITEIL one compartment
open model ¥\, MPMERRMIEE (1) RicH T
BB, 2YE2—F—KXB K HELRD2RE &
JA\T parameter FRD 7z,

(1)

Ci: tEs I OmPRE (ug/mD)
D: fiskis &
Vo: ps® (1)
Ko : KEBEEH (hr™)
Tye : P REEHEM (br)
. # Ed
(1) SM H5BRMRE & 851 0 A O PR ERA
fi% Table 2 I, one compartment open model #» &3}
®7c parameter % Table 3 iR Lico B -BAMARF 3 X
CInAcs 5 SM rb@ED RMER, AT
BIEES 54.0£14. 1G4 £SD)pg/ml 3 XTF 49.7%
11.2 pug/ml, 30 4}4% 37.8:+18.1pg/ml 5 XU 34.7+
7.6pg/ml, 1Bk 28.2+9.3 pg/ml ¥ X K 2T.T%
T.4pg/ml,  2B5HEE 21.0£6.9 pg/ml 3 X U219+
7.3pg/ml, 4B¥Mfk 13.0£5.4 pg/ml ¥ X O 14.8%
6.3ug/ml Ligh, RHBMEFL 1HARICET, M
HREECH B E IR bh i o 7o (Fig. 1o Group
LILID 8 Th, SM 5 12 Ao fi+lk

Fig.1 Serum concentration of SM on the first
and 30th day of administration of SM

o—a First day

o—o30th day

bars express SD. (n=10)

SM concentration(ug/ml)

Ti:-m after the end of i.v.d.(min)
ECEELER N ot (Fig.2), 1L, 10 A%
357 B AT O MW BES: 2.0 pg/ml B HIEH
#%, Group I {214, Group II iz 261, Group III i
1 G7#E LT\ 2o ¥ 72 one compartment open model
TRt Ty O FH, SM 5 1.71£0.66
hrs, 1/ A#k 2.06+0.90hrs, Vs OF51k, Thth
0.3040.101/kg, 0.31+0.08l/kg TH H, FMEMCHE
FeIL T BT o 7o Group L-IL-1II DEBITI\
Th, Tia Ve OBEI 2IRBD M - 7eh’, Groupl
I3 B GHERD Ty (% 1.32£0.50hrs, 1228
ficix 1.78+0.46 hrs iz, GroupIl TH% 1.98+0.57
hrs A8 2.07:+£1.09hrs i2, Group IIl Tt 2.58hrs
6 3.43hrs IKERERELL, 3HWELETFTO Tin
DERAED bhic (Table 3)o
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Fig.2 Comparison of serum concentration of SM on the first and 30th day by 3 methods

of administration

o a) Growp 1

’g 50 —eFint day

3 oo 30th day

E bars express SD

K 2 ne=5(daily administration
E )

s

‘Time after the end of i.vd.(min)

) Group M

3

& First day
O 30th day

n=i(every other day administration
of 0.75g of SM)

SM concentration(ug/m!)
8 2

k-3

‘Time after the end of i.v.d.(min)

(2) SM 12 AR5 OWBIES X BT - 6
WEMEOR{L Y Table 4 36 XT¥ Table 5 IR Lico
BRI L, SM #5120 AM CERELIED
Motz Tiibb, REMMNRIT10ARICET S
A-MG 12, £hEh 601.5£1,050.5 pg/l 35 X T¥ 638.6
41,143.9 ug/l T H, NAG 2 12.0410.7 Ufday 3 X
010.0:5.1U/day, Cer % 80. 02414 mg/min 35 X T%
88.9:£35.3mg/min, S-Cr 1% 0.87+0.15mg/dl % X O
0.83+0.16mg/dl, BUN % 15.9:£5.5mg/dl 3 X O
16.1+3.4mg/dl &k LA, SM #5120 AHKT
FRIEILRE e Foo Group I 11T DAREOKE
K%LTh, GroupIl D 1HID MG ¥ XU NAG
DOERYERE, BEREEOHRIRELRED Shiph o

EARECET, 14l 4,000Hz TEAOL, &
BEHN 25dB EF Lico

FREECH LTI, SM #5IIcsWTREORD
ShIEMIRh - 78S, 10 AREEVThr ORBR

) Growp 11

a4 Finst day
=0 30th day.

=md(dally administration
of 0.75g of SM)

SM concentration(sg/ml)
8

‘Time after the end of i.v.d.(min)

RIANRBELEL, ARERE LT2HADEVHR
BHbihi B,
TIMY, < RAMELRET2 ASBELT Lo
RERRT2 ABEH 45 R Lico B # XUFH
BMECRESE CLEART T, 10 AREHRICET
BATR O SM mrhAE» 3.0 pg/ml & B THY,
Tis ERL TV
nr. % #®

Bk O MEE & LTIz, FE LY RFP, EB &8
WO ERT RAME B 5VRENLRAOBEE
X BEMBILRED T iebh 5 X 5 iieo 7AW, SM
VRS R HERIRERERA T o —T, HIREEA
DEfFRIRDVTORDIE, Hiikbbh 5 XETHY,
P UTHEFAY I THHEN BRI LB <E TH
Bo RAL, MBI T RRTiobh TE i ki 5
&, SM 1 MBSO ATRBEC X 5 h-hRES)
M3 X OBIRIE, BN E XOTHBEORIFAICOT
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Table-5 Vestibular functions and hearing on 30th day of administration of SM
Vestibular function
No. Subjective Hearing loss -]
’ ” g s s x| S 1 | S it
1 No - - - - -
2 No - - - - -
3 No - - - - -
4 No - - - - -
5 No - - + + -
6 No - - - - -
7 No - - - - -
8 Dizziness - - + + .
Left side, drop 25dB on air
9 Dizziness | transmission hearing - + - .
at 4,000Hz
10 No - - - - -

=+ No changes, + : Tremble
© 45" deviation to the right

B L1

SM Ol RESRICEL. 12 ARENECHLT
HRIELLD 5 LA L Group I O 14, Group
11 o 26, Group III & 1§k, 14 A% AWML
DhFREEH 2.0 pg/ml XBL T ), TOEMZ Tin
BER LTk L b % Group 0T Cer DIEWE
PTH o120 COLIR Typ DERKBDIEALHF
ELELH T &L RAD, HE, Fi, BRECE
3L SM L HEO EEN BRHEhHERETHHE
LERELTWS LBbh 5,

SM 12AREMED T & Va ik, ThEh
1.71+0.66hrs 3 X T¥ 2.06+£0.90 hrs & 0.30:£0.101/
kg 3 X0F0.31£0.081/kg THH, SM 15 A5
TEROBWIEC X272, ThHOHIVE ¥ THE
ThTW5 SM OFSHBEKEYMEME. T/ 1.9~3
hrs, Vg 0.261/kg iziz LA E—FK LTV 3

HHRERECH LT3, SM Bk TEB Bz
B oo te 7§ 2 REHERALNR (AGS) i3,
B OELLRAE LR OKEBIE, HEOMIRBECHME
WMERLT L DHMELELD L ELOATWEY R
i B-MG OEH{HEIX 250 pg/ml FC, EHFEAT
BH5 B-MG i3, RIERMERTRPIHM LTS 3%
Repicpt S hic NAG i3, BRME LR & il
RAELRDF 4V /- nichRT HHE L ELHh,
ERAE 2.61+1.04 U/day Th 5, AGs OB BIRE
WX, AGs ZURMAE THRINE h s S v ElAc

BMHREN, 547/ —aORABETHILICL>T
BIHEIhTHY, ThHOMROMEL AGs KX
HREMEREORMBRIH N LHEEHL BATY
3" 4, BUN, S-Cr, Cer #RETHBOKbd
H5F, MG, NAG O ER¥BDLEMN D10
Br-MG, NAG & béHE.:, RPHBRFLIML0
BFEEIhB0T, FzgLV 2 ERLL
FEHUX Tye DEL LI ER—KLTH Y, SM 0
Tip R EAE Cer KT BT LdvbiroTWBR
B, ThHOEMKVTE, EEFREEMES L
BINFLERBRETHS Do

AGs 2B & PREIF & O 5 8 BMED Bty
Lo TLBT ERHLATESY 46, ENOBNE
TRRDERNN 1 L Lo SM REcATRER
HarEsh, BREBRELLY), MAKCHEENST
BTLENBLEER HRBY RADEML, 79 MEV
5#MT, Cer 50~60mg/min L FHSIEETHED, 1
2 AREEOREMFMEE (trough) b 14.8 pg/ml &
<. Tis & 2.37hrs 26> 3.26hrs LER LTV,
L, —fEORBBENETOLT, FERHOET
EREDY, REERBEOTEMEI B o M > BE
E5ER kT B &, SM OEEIC X sEIMED
TR o L B2 B,

FRBECRELE A L SEMB LTI, 124
B5#D trough 2% 3.0 pg/ml PETH Y, ¥k hr
MG, NAG OHifll#iR LI EFIc—E LTl %, HECK
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brXhi, B SM M 3¢ Sl MEMIEmE S 6
M, WAL 1Py, KEIC g, 84 AR
T3 0l BEOMEA 1 e ohic SHRE LT
B39, SM ONEMED KL TR MRS 1,

SM 10~15g REDOHS&H 51, RE DI, SM Mk
Wtk 2 ARSI VRS RBIL TS S ML T\
B, LL SM oS RCHRZ(RATIEVIM
4B 50, —HC, AGs IZBILTIX, peak fl¥ i
trough fH2—EWMELET & BFANLELRT RS
L3 BB B, Gentamicin, Tobramycin &1
BALTi%, peak fif, trough MOMMEN—ER2 bh
T¥h, trough % 2pg/ml b 3 &V, ¥i
peak i3 10~12 pg/mi Ll EN i &1, WIFRHEL
PFVLREIRTLES, SM KRLTRLED LT
Bizo2 Y LELOREVL > T B, SEOKRLD
#x 5k, trough O\ ERICTHRIBEME £ L
TLWBOT, BILY trough lizh Z—BRBRILX
SEFRETHSE 5, peak {HIBILT, SM MmhlEE
40~50 pg/ml ¥ BT L MENELSLOBRAL B 3
A, SEIfREE 40 pg/ml ¥ Bx THLEIEAOL L
Mol b OBEL, R4 ORI HRBRIZHERL

Ru DRI, Ty PERL, SM OERIE UE
R AREE LI WEEITHRESIhTWS Vs, Ka
PHHAT L. RAOHSETLERREL RV
THHB, THELIOPIZ>F D Lo AMG,
NAG DRl D %25k, AGsicks WR#EI s &
DeT L RBI Lo Tk b Ex bhd, B-MG,
NAG i, TOX5sHMEES ST TV ER LT
THOREUOL S Bbhis,

SEORKRLD, RRURTTIEbhTEL SM O
BERREFEI, TEYTEIND ), BREET
R 2EEL L - LR LS TRETHS ) LBbR
Bo MH G2, SM 1E& 1g £ 0.75g DHAEYI
BLICER 0.75g DOMBERTHRESHRICET L, £
REfEAOBEVE 1B KHLTE LA TELLREL
TWBW, E1EMOE, SM H2EKTH - Th,
RERCEIL N > T LRE LT, RAL4H
thbohkrsEir, Cor, f-MG, NAG flifc & x#%
BRAR, THESCEEELTE> TOELVWEEL
B0

v. # B

RABRER L D fTie> TELHE Fi, Btk
3¢ SM o#psREs L UREHMBO BLUtEcoWT,
SM AT X B iRREE LT - BREELL Lic
B L

D SM Db ilBeIx 10 MBS M THR R
o o Tin Ve B LT O HMAMIRIEN > 125,
FIRiz Tin OER LRENL D - 7o

2) W BORERRD I o foht, TR
IPRE LR,

3) PAGMNEMRE LI = LIERIL 12 Atk Otrough
W C, Tis LIER LIEERIC—~H LTHD, SM
DERMHHT > TWBER LR bhte

4 RAMCHUNTBLE, T OEE LR ERANE
D, IO P REEOUEDD HERANFE LIo & DM
KB LTEBRTREL Y fTnbh TR SM 5y
BRNT 5 LEN D B LBbI,

Bikic, SM OmPREDOWUE HALHBH LTS
> I M UETRRT OS5 4 W LETo

x .3
WOKEAR, WEEELR: HEHRRE O
o T2V 3vF RALEHR (FW M),
PP 43~64, AF 4 AN Uy —F LM, 1983
BREE  KHRERHBRO <y 141 FAD
G (Do B 59 : 2171~2178, 1977
R ML LSRR SRS © DE AR SM
1.0g, SM 0.5g, CPM 1.0g 03 %piM i3
1% HBto &% 51 271~278, 1976
O KTHY, FREA, FUKHR: BHREE X
HREF, PHNRERRDDEME (BHRE, ¥
BF|Z, £4KRER), pp 497~512, BI%H,
1980

2]

IS

5) HEES: {LFEMEOWESE, Chemotherapy
261 41~44, 1978

6 e % & Woifr~AsaswT) Y,
BRI 13 : 379~382, 1977

7 BHEEK, BE B, ARETF, B4 B, KK
R—: R NAG JEHWE © ZWHIRH 6 XV
WRABEC KT KR WKRFE 56 : 79~89,
1983

8) WH WM:CEFRAMVTbeL Y VEAIL
7 hv4 v YORFEEICHT 5 RBEEIC O
TORBEIF R FMEK 50 : 844~850, 1957

9) HECK,W.E.; W.J.LYNCH & H.L.GRAVES: A
controlled comparison of the eighth nerve to-
xicity of streptomycin and dihydrostreptomy-
cin. Ann Otol. 62:101~106, 1953

100 FEE—, ZEWRE, FHOFEH: ArvS g
vV BE R s BRRE, R 23:186~189,
1951

1) #RESR, #2A E: APV b=LvY R
FeA v /BERCE RER, FMERK 66:
289~296, 1973

12) W& & »EVER. FR 421 93~100, 1970

13) #K & AKX & AR R GEEGBH BE
REhT, MR, MEFE FERK: A
v7 e v v BREBEDPHBERER R, F
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MEER 76 : 2383~2987, 1988 18) k& M f: 7 U EMERNOAMMEC L
140 XRFT, BB 8 SRETR: PRMEREC SWH - WL W 5 RMEF R Chemo-

%t % Tobramycin 90 mg A%ilME b BEIRAY therapy 28 : 129~187, 1980

Mo Chemotherapy 30 : 1222~1231, 1982 17) AERE, KFFRK  HESCEMEO SN
15) DAHLGREN, J. D.; E.T. ANDERSON & W.L.HE- DR, KL 49 : 387~391, 1974

WITT : Gentamicin blood levels :a guide to 18) WWUERME, fp: W LVRMYRENIMIC X 580
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CLINICAL STUDIES ON PHARMACOKINETICS, NEPHRO-
TOXICITY AND OTOTOXICITY OF STREPTOMYCIN
ADMINISTRATED FOR THE PATIENTS
WITH PULMONARY TUBERCULOSIS

Yuyt Onastr and Naoxiko Anpo
Department of Internal Medicine, Otawara Red-Cross Hospital

Suinyt Motoyma and Souzr Makino

Department of Medicine and Clinical Immunology,
Dokkyo University School of Medicine

We studied whether the routine method of administration of streptomycin (SM) so far done in
Otawara Red-Cross Hospital based on age, body weight and renal function is appropriate or not

Serum ions of SM after i fusion were measured on the first and 30th day
of administration of SM combined with measurements of creatinine clearance, urinary excretion of
Br-microglobulin(8-MG) and N-acetyl-8-D. inidase(NAG) and vestibulo-cochlear functions.

Daily dosage of SM was 1¢g in 5 of 10 patients, 0.75g in 4 patients and one patient received 0.75
g every other day. Serum concentrations of SM on the 30 th day did not change significantly compared
with those on the first day, serum half lives and volumes of distribution did not either. However
serum half life prolonged by more than 20% in 4 of 10 patients. Mild vestibular dysfunction developed
in 3 patients, who were consisted with the patients with prolonged serum half life, high trough
level and increased urinary excretion of f;-MG and NAG.

We conclude that the dosage of SM should further be reduced in patients with mild renal dysfunction
and measurement of B;-MG and NAG may be useful to detect such patients.



