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73793y FRAEMRTH S netilmicin (NTL) 2HE T dich/zD, M- HEHKT
¥ T & & thymolphthalein (TP) 38 & U!methylred (MR) ¥ L&A 2 ¥ 7= ME £ B 1,
Bacillus subtilis DRET 3 CO, DMERIC LD, ZOMEVERT IRV ELBITERIC
o THELAR, COX{RLSBEHO NTL O %R 2# L \» bioassay ¥z D\ T
WN 21T 7o, B. subtilis MM, nutrient broth, 0.1 M V) »EiEEMH (PHB.0) BX U
NTL RBEEY I A4 T7ricAn, TP-MRELUNaOH 2 LA SR - MEE /<A 7
ADE7 5 LAORMICRED (T3, 3EEMNE%L /-, TP-MR M#K i338uch D B. subtilis D&
EfELERE (KRE) L, TOBRXNTLRECKFELL, COXBEISFYAYFY—} )
AT 4327 AERFAL, pHEKFEETH 2 TP-MRAEKOEE I RXEH THEL 728
B, NTLRE : BEOXAOMICX+42 2B, y=0.0286x+0.0832;r (FIBIR ) =
0.943, D@ SN, Akid, HEFKD bioassay ik ic -~ THIMEM % 13 RMUILERET 3 =
eNTE, NTLOMETERZHEERTHS Z ENRBRENT,
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Y=MYVXFT 4327 RE

73773y FPREEME (AGs) 2, 77 LMEB
SUVRHEB L BREOERBMCLLAVLINTWV S,
AGs DEEKBE N L F DRITERORR IARKES T
), NP BEOHB L EZCHHEL TV 5Y, 7,
AGs REIERNRET 5 L H X sh 3 P RELHYM
TRE LERLTWE I Lh S, BMYIREMEITS I
it therapeutic drug monitoring (TDM) OEMEMBAER &
EANTWARENMTHYY, MADAEFE ' BHRIH
w3,

BEYHIEHDTHMET I, FLOBEIRCO, D
REREES, O, b chidEMELEETHE, &
DEMHBME 2N 27:DICCO. RERBLV DS, L
kedoT, ZDCO, DELBEFET B LIk > TH
BEDHEYER Y KD 2 Z L HBAJEL k5, EHEKOD
CO, R4 M5B LTERNE THLEBMORERD DS
HBicid, RELUBEBRY AOGREEERD 5 LKA
¥ p20R208EE2CO, £y —%2HLTRDEH
BELEhBH25" DD, Th5DHEKICE > TRE,D
MECHEYE 2 ERT 51032 OBEYH S,

Rxiz, CO, REREDBELOMMEICKD B 0, CO,
RINK S & UARS 4 MEDOHETELLTERLETIAM -
HEEBTEB LU NaOH 22 ¥ MK L AVLHEYR
REFET I EOIFLEAMTEEMREL . AFHFR
TiZ AGs D% & L T netilmicin ¥ L TEEOF Y
KOVTHRNLIEDTEDORRICOVLTRET 5,

I. w8 K&

1. BB LURE

Netilmicin (NTL) @7 XV Ay ) v T#Hns
AF L /2 netilmicin sulfate ¥ Hv>7:, formalin, al-
izarin yellow GG (AY), thymolphthalein (TP),
phenolphthalein (PP) # X Uf methylred (MR) i3+
AFATAIZBDY D% A, %7, nutrient
broth (Difco Laboratories #J) , beef extract (F3¥
BY3EBY) , pepton (FINHEFERY), agar (KA ZN)
2RV, TOMOBRBEIBESHREBA VT, WK
RMARE type 11 (7 F X0 F v 7HER) 2H0
720

2. CO, REROMKET

* HRAREEAORHISE 1-4
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(1) B

HERE L U T, Escherichia coli NIH], Staphylococ-

cus aureus ATCC 6538 P 8 & U Bacillus subtilis
ATCC 6633 2wz,

(2) BREBBIVAS VFar—F—

HREORROKBRTR 13ml DI R+ v 7 BB
B (TYAL), TOROEBRTIZSmI O 7 R84
7V (Reacti-Vial®, Pierce, USA) %A L
THW, 4 vFar=—F - 3RRRXDOY ¥ —F—/¢
A (Model BT-25, ¥~ bRlE) 2MALK,

(3) H#RAZ7u=rr374— (GC)

BB HA70° 757 (Model 163, HIZfE
). M 88: TCD, # 7 A:Molecular - Sieve 5 A
(80~100mesh, BE Y + — % — X) 2FEML /22
mmidX2mDAF YV A®, b5 LBE: 50°C,
MREEBERE: 85°Co HEADRB: 120°C, ¥ ¥ V7 X R:
He, 30 ml/min, EEEAR: 100, 28, 7—75
4088 i3 Data module (Waters) 2 X D175 72,

(4) stock B - XA FHORAN Sk

E coli B X US. aureus D stock ¥ 8 & U*' B.
subtilis DRAIFHIZ, ThehBEREVHEEXKE
RS (HHE)? W Eh T HFEICHEVLTEN
L, SBRERCBB I %, BHATSET5CT
REFELI, 28, KB X->THYNL-EHES X UK
FRIPDERZRDEFEKE SV —rBEIRE VKD L,
E. coli:3.1x10°, S. aureus:7.2X10° 8 & U'B.
subtilis: 1.9%10° CFU/ml TH - 7=,

(5) NTL #EeEBHmOTB S k&

NTL E¥#E#K I3, NTL ORK 2RI KicE» L
2.5~20 ug (S7ffi) /ml iz HERL THW -,

(6) Wtkszh VIR S

Simpson 5 D HEY ¥ U, BiEEtE RV TR
B& %175 7z, nutrient broth i£ 0.1 M V) > BIEEEK
(pHB8.0) &ML T24mg/mlic k3 & 5 ic HM
L, B 737K IE stock B % 7- I3AF I % R
BEBRCEAORECZS LI CHERLTAGE, §
WEdEmEE NN 1ml, NTL E¥EA#HK0.1ml 8 X
U0.1M Y U EEEMIK 0.9 m] #ERABICAN,
BExLi, BE®, 31+1ICOEBR Y +—F —/vR
ICAN, —EREEL 72,

(7) EXRFREM % A 7-RBR A&

Pepton 5.0 g, beef extract 3.0 g # & Uf agar 15.0
g RARHKCEB»L 11 2L, pHS.0 ICHEL 7252
PRV, kB, ZofEMIiz, BREY RKEIAT
W% B. subtilis DREFEH & URBREXREHD S b0
125TH 3%, Z DIz B. subtilis D stock fIF# %

3X10°CFU/ml k3 & SR, 60UV ¥
—VRICE L mm OREDH I :kENEKRT T
TEHLHY y—LiZ15ml FOREL, BEL T, &
Moot E 5 fo ik, MHIRE I 0.1 ml O NTL IR#
BWEIVIOMTEARALSBY LY, EELS:
W, v—ur740ML® (Bt7 1 00) TEHL,
HikM (3711°C) T—ERMERL 72,

(8) CO; D#IE S

Kk, HRABEMOHL, 77 RF v 7 BRE
DWER* vy T, RATVOBERY Y2V E
T8 LDWH S formalin ¥ FNPH0.1ml 3D
HBETEALYK, 2F0%, ¥+ v 7E3E 7LD
Bahs, Ye—VORESINRT —-TOBINLE
BADAY FAR—AHAELT—=FA4 b)Y T
REL, BOWRICLDEHT 5CO.R%2GCEH
WTHELY GCIREDAY FAR-Z40DO0, &
¥R, CO, RERIIGERANOOIMIAL D D
L7O, R8N TR,

3. BHAMEORE

(1) REeF bV vL0FEH (4B) AORE

0.IMBEMF PV VL% 0. 1MEMTHREL, ¥
g5 pH 2K 72,

(2) B - BEIETIEDRR

Britton-Robinson £ ## (pH 7.0~12.0) 5ml i
HRIED AY, TP % 7-i2 PP ¥ (0.1% ethanol &
W) 220ul ML, BEREORNBAKOER (£
NEh 425, 595 £ /212 562nm) THEAKEENEL,
£ ¥ED pH K 2R/,

(3) MEFOR - HWEIREDOAFHBBERARS b
NVORIEE Qr 70y MO DIER

Britton-Robinson &#&# (pH 4.0~12.0) 5mil &
TPR#BEB L MR A # (0.1% ethanol IE#) % %
nENS50ul FOMWML, ZOBRBERECLARE
¥, MEOATRER (340~650 nm) DBILE % 43k
KEEET (MPS-2000, BEBIERT) 2AVTHEL,
AVTYVAYIYV—L Y AT 4 32T A%k (CTSH)
&Y, Qr7oy P EERL, £, ZOBKE
DHDIZDO2WTHENETNERICIT 72,

CTS &%ix, BINARZ bV %3 DDOFEE (VoY)
283, FhEhovy Y olENEE 2R~ TR
Eh3QrTHL, X5 QroBB»SEAYORE
BKERD TV HFETH S,
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z herichia Staphyi Bacill
Rr= g TN s T TR PPPPPPPIN (1) E:t'o h e " “ﬂ:{“ lococcus "‘Ib ';ll.l“
. = Rr =—B—E- .................................... (2) i 5'0 [ i
Qr uéer T '2
r X
J=u$ Rr:u‘ﬁ”gAn .............................. (3) ’
2.5 o
JEECeL wevsrresumminsnissiisiisinsnsaninns ) é
2RL, Rer-v Yy YOBRXEOR (r-v YR,
3oDVYTu, vELUWORKTEDSI BN 1D 8
i’ﬁ‘)’). Anr-V‘/*)KHU&l‘EO&i@'&% 00 12 3 4 1 2 3 4

B, Qr: 3RIMED I b r-v YO, J: 32DV
YORXEDORAL, E: BRI, C: = VAKX, L:
KR,

R4)& D, —EBO{EEMIZE OB IBIRL <
AL QroM%Rd, Qr AL RO 75 7
i3, ¥OFD2VvIIERLY I 7LTHRENS, L
o T, R 3{EMA, BHYETSQrizED
RV TRENRETREREOR LR S,

(4) NTL @B TP-MR BEOEE & DRI

2.000AETHBRBERABL, UTOREEMR
o Tbb, "AT7TNOERT IO LU DL
79 LORMIC TP-MREBE L AA L ¥ L HE %
B0 (Fig. 1), 3EATC NaOH A % %0
L, BRPREL 2 CO;, 2B S ¥/, —ERM
ug®, A T7rOEE2H), TP-MRRBEOBEA
BTHEL %, Z OMED 340~650 nm O KB
ERARXEHEAWTHEL, 3.0)0FEE FEKIC
CTS#iE D Qr 7u v b 2EEKL T2,

II. & R

1. HEORR

AGs DREY 2N X ERCEH SN2 EEDL o,
E. coli, S. aureus ¥ X Uf B. subtilis %81, Wik
Bz X DERaRAg - CO, DRERICT 2R 21T

In—

TP-MR disc
[~ Incubation vial
(Capacity: 7ml)

N
™~ Broth: 1ml

~Cell suspension: 1ml

[N Sample solution: 1 ml

Fig.1. Incubation container.

Incubation time (h)

Fig. 2. Respiratory CO; production by bacteria in
the presence of netilmicin.
Netilmicin concentration (ug/ml): O, 0; A,
2.5; 0, 10.0.

of, ENTHOBEME /2 IXIEF8 %4.5%10°
CFU/ml 22 &5 0.1M V) EEERNE
¥ (pHB.0) THRL %, 18M»S 4BEMOEN
FThoERM o CO, 4R 2 &R GCTH
EBLI, RIZFig2 X RLEIIL, CO, RER
B E coi 6o b®<L, S aureus L B. subtilis iz
IZIZRIRTH -8, E.coi LT 20k iIz
HAUTTH - I,

2. RTFBEOME L 5 MERFMH

B. subtilis ® 4.5X10°%, 4.5%X10" B X 1£4.5%X10*
CFU/ml O FH % AT, RFHRE &5
DOMNEIToTe CORREFig3iZRL 7, CO;
R4 NTLRE L OHEBMEN L bRIFTH S
4.5%10*CFU/ml

4.5%x10¢CFU/ml  4,5x107CFU/ml

20 ! I
=

X

[~}

2

gl !
K

a

)

o

0 dcd Add
012 34 01234 12 3 4

Incubation time (h)

Fig.3. Effects of stock cell (Bacillus subtilis)
concentrations and netilmicin concentrations
on CO, production.

Netilmicin concentration (ug/ml): O, 0; A,
2.5;, 10.0; @, 20.0.
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L#2 oI TFHME 4.5%X10" CFU/ml, 33§
MIpMERERst: LREMREERLLE Z 3,
NTL 3 B 0~20 xg/ml O M T RIF 2 MM, log

10.0
z
]
X
g 1.0F
3
B
L i | ed
015255 10 20

Concentration of netilmicin (ug/ml)

Fig.4. Dose response curve for netilmicin on CO,
production by Bacillus subtilis.
Stock cell concentration (CFU/ml): 4.5X10".

Table 1. Precision of respiometric assay for
netilmicin on Bacillus subtilis

Concentration CO, production (x10-*M)
of netilmicin

(ug/ml) Intra-day® Inter-day®

0 2.57+0.20 2.57+0.16

2.5 2.13+0.14 2.16+0.09

5.0 1.7740.18 1.931+0.20

10.0 1.2940.20 1.1140.14

Each value represents the mean * SD of 3~5
determinations.

» No significant difference from b) at each
concentration of netilmicin (p<0.05).

y=—0.662 x+0.884; r (558 % #%) =0.980, of X3
nr: (Fig.4), 21, ZO&GETTHAB X vam
DCO, BERDEREERD LT S, BONIHR
ROME L Tablel KRL 78D T, Eh®hOBHA
&bﬂﬂ?b?ke

3. HoAR
ORI k5 CO, RERDEEMRMT 5120,
b DR F DM A 4.5X10°CFU k23 ko i
ENnEThRkHt, MXTEEhEMBL, 37+1°C
TI~3 MR J, EDRER, Table 2iICRL:
X3 35N RG D CO, RERZVLThOKEBH
IBLAYRUTH - 108, BHESED 98—z %
TOREZDIEDICRERD KTV X BMED>
Tro TORKRID, LORMIC ZHEHEEA S
ZEELM, k7, HERTHRMELTS £ TOM,
NRATNVERETLHLENH B, formalin ¥ 7z
BKKDTRETZ220HKEODLTRN21T->
fro EORER, formalin ¥ HLBE L, KKkpT
BHLULBES S, BERTEHEZ» S CO, DRLERE
kT %7 (Table 3).

4, B HXBTEORR

AR TRBED > SREL 1 CO, DMK TH
ShuFEarRTHTREERELEND S, CO,
DE—TH (L&) ATH3pHE IRREARY
> AY, PP 83X U TP #RV, pH Lt BOX{tOB
FEEBNL, FNThOETRED ethanol WH %
pH75»5 12 ¥ CpH1 BN L EEEPIZML
Toik, BTSSR OBNERATR TR 2N
E L7 (Fig.5). EDER, 3MoOPTEABICBEY,
TPpHICI 3BAEELEN oL HKEL, LI
DOEALLAIRAYIC bR ME T 3 ETERTP T
Hol,

5. MEDOM - SERIETEDTTRERN AR +

Table 2. Effects of medium and incubation time on CO, production

of Bacillus subtilis

Concentration

CO, production (X10-*M)

Medium of netilmicin
(ug/ml) 2h 3h
Agar 0 0.23+0.27 0.66+0.04 2.23%1.140
10.0 0.2510.04 0.61+0.23 1.19+0.38%
Broth 0 0.17+0.10 1.38+0.02 2.55+0.13%
10.0 0.17+0.13 0.61+0.07 1.04+0.05%

Each value represents the mean + SD of 3 determinations.
» No significant difference from c¢) (p<0.05).
» No significant difference from d) (p<0.05).
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Table 3. Effect of formaldehyde on CO, production of Bacillus subtilis

Carbon dioxide production (X 10-*M)

Storage condition

1h 2h
Ambient 0.2110.21 0.64%0.18
0T 0.04+0.05 —0.05+0.09
Formaldehyde® 0.02£0.02 0.05:£0.09
(Ambient) ' ' ' '
Each value represents the mean + SD of 3 determinations.
% Concentration of formaldehyde: 1%
Alizarin Yellow GG Thymolphthalein Phenolphthalein
E 0.5 E E
g 0.4 2 g
~ 0.3 ~ -~
fos i g
= 0.1 3
2 3 2
< 7 8 9101112< 7 8 9 101112< 7 8 9 10 1112

pH

pH pH

Fig.5. pH-dependent absorption maxima of acid-base
indicators.

1.0}
0.8
u-range v-range w-range
8 o.6f
2 h
i P
0.4 !
< ! !
: L
" e ol
0! . P Y [
- ' ? ~C .- }s\' '
1] 8 ] ' ] L T S .
- Il 1 J 14
400 500 600
Wavelength (nm)

Fig.6. Absorption spectra of tymolphthalein,
methyl red and their mixed solutions.
A, Thymolphthalein; B, Methyl Red; C, Thy-
molphthalein+ Methyl Red.
For complementary tristimulus colorimetry
the following ranges were used, u-range, 390
~420 nm; v-range, 510~540 nm; w-range, 580
~610 nm.

VOBIEE Qr 7a vy b DIER
pH4» s 12 s CpH1BICHANL 7-&MEB I TP
% 7213 MR O ethanol ¥ 20X, Zhi ML

i J

0.6 0.8

Qw value

Fig.7. Qv-Qw Plot at various pH-values for
thymolphthalein-methy] red indicator disc.
O, standard solution (buffer); @, indicator
disc containing standard solution. Numbers in
Qv-Qw plot represent pH values of the solu-
tions.

HAFRIBRICTY FAVROREBEET 29K
Bt 2RV THEROETIEDARZ PV ERIEL
72 FOEEBRE* TP L MRE2EBAEL-HDIKDOW
THfTv, Fig 6 KREMEARI PV ERLE, &
B, a0 NELTHWIEEROA2EATR
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DRI bviciz, BRRZE—7 3D 5HZH
27,

X, TPBEUMROBINARZ b vix b,
CTSEE2RAWTQr 7oy b BER L1 v-L ¥
(510~540nm) B XUV w-V Y (580~610nm) %
BAul-B#ED Qr 7oy M, Fig. 7TWRLIEBD,
A b=V ELTHOWREBBEOEhEIZEALENR
BHonY, B—OERLEEET S ZLBRHEN
720

6. TP-MR M#£+ D NaOH & DBt

TPE I UMR2&A MK (TP-MR )
NaOH % & % & /- AR i3, HrMhiC B, subtilis H3 5
&735C0 *RINT 2L EDBIZMEELSRIIC
BEahsd, LHL, TOXFEIIMA T NaOH ic X
E{EET DI, BT 3 NaOH R 2N L
Teo BB TNV DE T Y LADARIIC TP-MR
REATRMEEEED D378, 20 4] D ethanol %
MICHWTL, 7275i20.02, 0.06 %721X0.10M D
NaOH K#BEHSOul o2 L ARAE R TEERL 7
FORKR, NTL#E X 2 TP-MRREOBDE
X, 0.06 M @ NaOH %2fnX -8B &s 6 - & b AR
ThH-o7z,

7. NTL % r TP-MR B 0ZE & DM

TP-MR ##iX NTL OME > TEEBL, RIR
BET2r, NTLOBE2.58 X UF10 ug/ml Tid
ThehB#da, FEarikol, NTL 22 b
Sfcary ru— L TRIBEOMEIX TP DEEEELI
BRashT, MREpHTRIB TR HEELEZ-

1 1
0.2 0.4 0.6 0.8

Qw value

=]

Fig. 8. Qv-Qw plot at various netilmicin concen-
trations for thymolphthalein-methyl red indi-
cator disc.

Netilmicin concentration (zg/ml): @, 0; O,
2.5, A, 5.0;, 10.0.

2o LipL, MR DR EKICES 2 TOMMEIZIZLS
2o,

¥, NTL¥®g%war bo—n, NTL%
2.5, 58XV 10 ug/mlate k> ZHBL 1AM ER
WTHHLZEQr 7oy PRA—MRECFEL
(Fig.8), TOEMDK (y=-0.850x+0.760, r=
0.985) ix, X #zpH ¥ KL ¥BERB LU
NELSRAIE-RMEEHAVTASAIERDOR
(Fig. 7, pH 7~12 OM#, y=—0.860x+0.770, r=
0.991) ZiFIZ—BL 7,

Riz, MEOTIMDEBTH S TP OMEBORERH
CHLHLTHEQw DM EAVTREREERL /2
tZ %, NTL#E : TP-MR @0 X@aoMiciz+
SRR RE S i (y=0.0286x+0.0832, r=
0.943),

I % =®

HENROER I, REVEN 2T LLER
RHERCKHTE 3, 0F, BEBEKIo= 57
4 —2BLE LM HERS  DILEDROMED
EMER->TVEN, EVEOEXRDIEATHSH
HEVEEERET 5 HECE, SETREMRML S
AEBDORTWAREYEN 2 HECE S LIRS
ZHB6RBHIRTWN,

AGs *BEVMEN R ERFEC S > THMET 5%
Gz, BOET 2 AGs KB X TRITETHIET
ERTRETHS b, EREL LTHEBNE, 1N
EEEFHRINIERATELZERIRESINLS, BH
2 RSN TV AT AGs M TTRER B
iX E. coli, S.aureus 8B X U B. subtilis 2% 5, L »
L, Gerke 8 X Uf Dewart D& & & hvif, CO, D
RERITE coli XD b S. aureus DEBRPRRVE S
n, BE, RROKBRLES OMESZIFF T
DL ot —Hh, B subtiis i3 E. coli /= . * T
CO, REBBIVPZVH DD, CO, RERMHEES Mz
NTL 0#E L HBAL Tz £, ZOEBRRTR
BiZCO, DREREH— RO I ENEETHY,
BOREHLAESREBERE LTEx RFRIEE S W
2B, ZDARTYH B. subtilis 3BWNI-REHEBELTY
50T, COHHEBRBEL LTHWSZLELY,

EREME CO, DREBDBMIZDOWT, KEKD
HEXGTOEHEBFMS4~5SEME2ET LB
subtilis IXTBOEMIAICA B 7o)z CO, DRERHE
LAKR&L ko7, ZOERBTTREREIZCO, D
REBIIKERERZEL, CO,DREBRCEELSZT
XL THERMER ST Ll L 22D
T, bo LY RELRMADOHONS IR ITHRMGL



VOL. 41 NO. 6

Netilmicin QLRI HTEE 647

LTRA,

AETIRERRTRICS v Par—F—0 6D H
LERNATZN 2D SHMT 3 LMMPDB
subtilis 13 CO, DR MIFE oD, ThotML2
. cOR®D, CO,DHELEEL 2 WREF %A
wadh, MOHLRENL ZLERRbIIASL, BO
R B NRIC L EDBLEND D, ARTRNAT
Mic formalin #MA b D L, KKPTREL Y
DEREBRIDOVTIHAZUu= N 574 —%ANVT
AY FRAR—XD CO, MEEMEL LR, VT
ROBETS CO, DRELXTSICHIET 3 T & b7
HTHolot, EROMPEE 2 S formalin 250X %
FEERAWBIEELR.

B HEHETERSESNETIRICAAZATYL
34, BNEL T 3{EEMOREE{LERME T 2 FRL
LTObRAWwshTWS, ZETIIERTH 5 CO, D
ROE{LE, B LTOMBERBEHERT 2 288D
348, —ROBTEDEERVDEE, TPOEXGE S
BANMEE L 25 BAOEEEBIIVIZAN
IMVOEELLRDBZERTERLLRY, BRL
LTRZVYYIREDbDTRONbD L2 D ERAK
PR T A Z L BATREL 25, LIetdo T, TOF
fleBa 0, BEMOERELLTCO, DEZ
iR TH 5 pH 4.5 Atk ic XA 28> MR 28R
L, TPBXUMROREHEREL LTHERCHE
TERHEETEIERERLT,

Xic, RL 3MREPOHERED pH ZLicfES> A~
IMVOELERET A HELELT, = M3 U BIK
HB2BT3NEHERAOCTRELZE L THE
BREELN, BONTARI MV ECTSEICEST
LBEL, HFT 2LEHEO pH KFHOEB EFRL
KR, CTSED3ID2DV YYD 35bvBLIUWD
vy sBohizQr 7oy b E—OEKRLCHE
ETsZ Rt anl, ZOKER»S, CO, OB
#EEDZEAL Iz TP-MR WD TP OXE I I1EIZ—
RT3 L8 RENICERTEN, 2O TP-MR
WD R~ P VED S Qr 2HETHITHEYEH
DEERDZZLHBTE D,

UL, KEOREELT, A7V HL
72 TP-MRBE* AR hcHEBET 2 &, KKHD
CO, D% 217 5 7z TP-MR B OB EHE
FLEZDERERZDT, Ho0rUOTABERITo L

PMOTTRECHEL . LoL, 85INLE
HOMBEE N, YA THIT 2 EDTRMPE I &
2 TRLEMLL LR VWENR D,
4E, SamEEilEReL, BohfcARS b
VESIKELWCENI:CTSKRiIck>TUET2HL
WRIEHFEIZOWTRNL 7:s ®ORM, MEMER
WEHEE L TIRERMTL2b+2MEEHT S
FETHE I LWFRBRENT,
X [
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Studies on a colorimetric bioassay for netilmicin
using an indicator disc

Yoshiko Tsuda, Hiromi Wakamatsu and Takashi Fujimoto
Research and Development Laboratories, Schering-Plough K. K., 1-4 Sasagaoka,
Minakuchi-cho, Koga-gun, Shiga 528, Japan

A new colorimetric bioassay of an aminoglycoside antibiotic, netilmicin (NTL), was investigat-
ed. Discoloration of the color-indicator on the paper disc (indicator disc) is due to the presence of
CO, produced by Bacillus subtilis. Discoloration of the indicator disc by CO, was studied as follows:
A mixture of B. subtilis suspension, nutrient broth, 0.1 M phosphate buffer (pH 8.0) and NTL
solution was transfered to a 5 ml Reacti-Vial® . An indicator disc containing thymolphthalein (TP),
methyl red (MR) and NaOH was attached to the inside of the Reacti-Vial septum. The vials were
then placed in a shaking water-bath (37+1°C) for 3 h. The blue indicator disc was discolored, the
degree of discoloration depending on the growth of B. subtilis in the medium. When the concentration
of NTL was high and the level of CO; low, no change was observed. The color of the indicator disc
was determined spectrophtometically after 3h of incubation, using complementary tristimulus
colorimetry, which is useful in determining pH-dependent chemical species like TP and MR. Our
proposed method was found to save more than 13h of working time when compared with the
conventional bioassay method, so it is a useful and convenient method for determining NTL.



