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100 MIC {EFY 4BERAER X ¥, HGBEE L QL BEREHFREYRN T 5 B 9 T3, pulse
administration 12X - CEHIIMEES 50 $ L% 25MIC EEL 725 X512, ARz 2,1 B X
Ut 1/2MIC BEECOFEHREX 8 b LI 16 RefdfTie» 7,

ZOE, GM TREARED LRI X -» THEWMADEMYSE LERL, ABPC THH%
EEiCIEE L1=2t, CEZ ik 5MIC BELI ECRERDHREMNR ORI -7

i, TINIERER ST X 5 MBI REYIER SRS D OLEREMIBRER, GM T
AT EE 50 MIC 4B 1 MIC MEE, M 25 MIC OB 41X 2MIC RELEX LA,
ABPC Ti3 & b1z 1 MIC BEEEE X b,

BER XD, GM TRAUSRERS L BETHS = LTSS h, ABPC TIXERETOMR
BRYELTAHRFENAFE LV L EX LRI,

BRYFEOBRIC Bz, Tk, HIEEOIERRIELHEY)
eEEL, BILEVWRERCESRBRHPREBLC
pnBEhs, — MK, BEShAEEORENR
ERpoBEMY R LEBEHRT S &\ 5 HRAEE
LRTR, FRAOMECYH L TOABOH I OREN
DECHBOM, FlroRESARMLEEREIRD
RECHHONHHEE LB, L CRBEREC L
R}, RECHES A -HEEORED BR,LED TX
0T, RENTOHEEDREOELI  EEHAN
MR RiE TR Mo\ ¢ bladder model (RBEAN
BeF L)V R AVGTRIL, HEXKORSHE R S
WILETOEEX T -7

SWic 5 L= bladder model(Fig. 1) i O'Grapy
LR Y  TERIAELVORAELEELEETD
H_EME = b D ©Y, & model PIc 3511 5 MBI BiRE
Wit 0 & AR BR (G © X 5 REHH
YEFEMALERCHML, TOBWRLHBR (FHD ©©
IoTEEoBKAEALE S i\ b W 5 wash out
effect) % § B3 TVB, —FH, BEShHHAEROR

BRAERREIREHREERC L WECE(LS ¢
Bz LATHET, EhTBLhBRP REC simulate
XPBTLLAETHD, Lo BC LT, X
model # {# fI U7 ERRATBERE 5 <1k, BN O FHIEZ
RRO D ORBRENAFENOREB LN T, &
»GEVCWRBCOHEHORNAThbh 5 52 LAY

Fig.1 Bladder model

1. 6.Incubator

7.Container(Bladder)

8.Light path of the photometer

9.Piston

10.0utflow pump 11.Drainage bin
12.Recorder

i
1c t forming d 12 -
oncentraticn forming device 4
2 Broth without antibiotics B‘M
3 Broth with antibiotics T % \‘Vd
4 Mixing chamber 9.

5.Inflow pump
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Fig. 2 Grow‘th curves of E.coli in the bladder
model

Test strain = E.coli ECSA1
Inoculum size=1x10°

Opacity (%)

Time (hours)

Bacterial counts is calculated in each opacity (-e)

Table 1 Three conditions of bladder model

Case
Conditions I 1 n
IR .inflow rate) ml/min. 0.5 1.0 2.0
V1tvoiding interval) min. | 120 60 30
RV (residual volume) ml 100 20 20
ﬁ S i'l-to

I. Bladder model Q#AE(CBIF 3 X WAYRER

Bladder model i} IR ¥BEC X » CEHHTHZ L
HERFEL LTV54, £OHAKIZE OBED, B
RE - BIRERS SUBRRERIC X » THIEEMED X S
CEEBYZT 500, B#EIhIHEEDFRBAREN
HOMLDREShIEE IR IhTVBDh, %
t- bladder model PJCOHEIEDME MM ELE %
BREOH ML BIREC X > TRBETAMRE, &
model DEAEICEIT 5 AR AT - 70

A, R

{8 L7 bladder model D#§zEIc >\ TizEiC®E
LIcDTERET %, ¥, RARE LTO Bfkisc
i% trypticase soy broth (BBL) #{#f L, ftR& & LT
WREREARD E.coli ECSA1 %\, #E¥EKL LTI
ampicillin (LIF ABPC (883) %\ 7oht, $tREiC
T R/NREHILRE (WWF MIC EBET) 1% tube
dilution method “C 6. 25 ug/ml THoteo

EB 1: BENEEK L BE

BEGORELHRE L 2R T o0, BRAC
100 ml DR fEEEE Ah, FROUBER S Ticbi\ ke
T 1x10%cells D E.coli % #1435 &, Fig.2 w@: L1
X5 IR AR T T BN B, 2T 3@

Fig.8 Comparison of antibiotic cuncentration

{o----o in ureteric urine
’ 0——o in bladder urine (calculated)
\

\

\ Inflow rate = 1 ml/min.
Voiding interval =60min,
Residual volume=20m|.

Concentration (g/ml)

Time (hours;

DRBRETIe»T, 12.5% WMDO £ REIZI1H5 48
% heart infusion (HI) XM (KPP X Avi¥
BT X » THIE LT

£ 2: RE - FRUMS SORRE EEXAEEN

BEBEPS i& E.coli © over night broth culture (§
1.6x10°cells/ml) % 20ml HAL, %OHOMEMNK
NERCIBZFERLFRC L > TR 2L BET 5
7oz, Table 1 KRLII ~MOIERRGLREL,
ChHD&RHETIZHFS bladder model HJOMAEH D
8% 12 RRLL BB IS THITE Lo

KR 3: REALEBHREEROBRY

VIEEORFHUBHBAKER X > THALEHE
bR EL RN TS, Fig.3 oM CRLEL
5 RER (BR) ARELXJZEL, HcRErEL 1
ml, PERMIFE% | B, ZRR&% 20ml & LT bladder
model % {FB)X#5 &, AR ETCRAERTRLLLIT
BERARELEBOREZ LK%, COHELD BE
AN CERICERIA L1 ELY, 1BMILCT
W % TR X D RRE T > THB» » THIL LT
TE Lo fa¥s, BRERIL ABPC, RERIL Bacillus
subtilis ATCC 6633 %R\ foht, REMicx+5 ABPC
@ MIC 2 0.39 pg/ml TH -1z

KR 4 AENEAHDRORES I UERMS

i %% bladder model NOME =fEH X2 1-BD
HIEAEMER R RRT 00, L& LFERED
BVIREXED, ¥ick model £kt LTOFERY
LHERT2HNT, ER2DOIDOEBAGTCERID
FHEET ABPC ¥4 L CER Y Firo10 £OHR5H
IR TEBAYIOHRRABIC A o 1t B ¥ L\ 2%
. {FBIBARAS O 1 BB OPER £ Tk 1cycle £ T3,
BRIZXD FRCV oA FRERD #h o BE
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Fig.4 Relation between opacity and bacterial counts
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Fig 5 The influence of inflow rate, voiding inter-
_ va] and residual volume on the growth of E.
coli

1 11 m
R(ml/min){ 0.5 [ 1.0 2.0
| VI(min) [ 120 60 | 30
RV(ml) [ 100] 20 [ 20
100 I
»
> I
Q
&
le) m

n 1 L 1 1 1 1 1 1
v 1 2 3 4 5 6 7 8
Time (hours)

B, MEMEMOBERILE bi-> THEL LREAYR
L5 doycle RTHRED MY EE 2 1o

B. HEREMK

%R 1 BRALEER L RE

AR BT S BPIEHEL Fig.d K RLICXD
K, BELLTRAMLS 5 DIk 3~4x10%cells/ml LIE
T, 50% WEEIT# 3% 108 cells/ml, 100% WEEIX 1.6X
10cells/ml CHotoo Fiho, EEBOEBER GIT
CV imd) BEWELE R ENELRIERALRDD,
R 0% WMELIETIE5 BT EMEL, REFLH
BELRLEEENEV-C ENEF I,

R 2: RE - RIS X URR R & BHAMEK

Fig.5 KRLE L5, I DEH#TTCIIEROERRD
ORI X 5 ERGENZ LA ERLRT, HRER
BRI R BT 2 I EE L, #icll D%k
EFeRELV FRYR L HEHRC I > T WHRS
wash out effect A3 Bbh, RROHE LI OEH
TeiBoHhtc, 1, WEL LTOEBFABRIINE
Tit 30~40%, $HETIiL 50~T0% THo7ch, FR1

Fig.6 Comparison of antibiotic concentration

50} [ o==—oin bladder urine (calculated)

®——g@ in bladder urine
= (estimated by bioassay)
E 40F
E Inflow rate = 1 ml/min.
= a0k Voiding interval =60min.
= N
§ Residual volume=20ml.
w
g2
kN
g
(<}
© 10

I 1 1 L L
0 1 2 3 4 5 6 7

Time (hours)

DORRI X ) HMBEEOMEE L LTOERMIX 50% WEE
BED FRCHSWT OB ENBELME ot
B, LUTFORRBRICEWTIZE model ¥ T OLHTIlE
BXeBZ L E Ll

£ 3 WEAREMREEROFTAM

HEC X > T B BMAERRE & bioassay
XA EAEL Y Fig.6 WRLIA, BRIEHREEED
DEKABENBLRSE EHNEEShI,

4 AEAREDFRROBE S LUERK

HREROH SN L L L EBARAOREISECET
L, Fig.7 R Lic X 5 oy 5-BAnAN: & BHsM TRRsmkE
LIFD0 Linsh, MECHHMMELICHVULAYM
3, HEED H5HMEO B B (original level ; LT
OL M43) R TEPERBLILD, £ T, HIEED
BEBBREND, VLol AETLTWREM 12,5%,
259, 37.5%, 50% % XU° OL EHT5ECEL
JoBER (Tiess Tes, Tars, Tso 38 XU Ton) HAAEBIME
MERHREOWEL L, K% 5ER DELTEBEON
FEOERRIE X Lttt (Table 2), WTFhOREIE
BN 5 B LS RFRBEREXBD Hhi,
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Fig.7 A typical opacity record of bladder model

g Tw : Time taken for opacity
WwED to reattain 50% level
S BE CT : Covering time (1MIC)
2 §\1MIC
TRy O
é o~

Opacity (

Time (hours)

Table 2 Reproducibility of the time to recovery
by use of concentration forming device

Tizs Tas Tars Tso Tov
Mean 14.2 15.7 17.0 18.5 20.3

SD 0.4 0.1 0.4 |- 1.0 1.3
CV(%) 3.0 0.8 2.5 5.0 6.5
(N=5)

Tx : Time taken for ‘opacity to reattain X% level.
Tov : Time taken for opacity to reattain original level.

C. /Mg

=R 1 TIZ, BERAAEBL 50% WEH D 1007 &
EoRCE\WTRFEREY - THE TR h
too EReRBR 2T, I0%&H (BRE: 1ml/min, 3
RASME : Lhour, BRE : 20ml) DPAK 50~60% &/
EENSETD wash out effect % b fif X - BIDEPEEB O
EErRLh, DEOERTIRZOFBEELAVSE
LiLio —H, £%R3 T, REARABHRERER
X o> THERShABENAAEERERHEL RMEL
NI —FKTH ErHERBIh,
LLEDEBROKIEL LT~ Rk 4 TIX, HIEE
OEHEANHL R, REROREHABRENL, Vo
+=AETF LCREBELT D 0 Lic-» BB, 12.5%,
25%, 37.5%, 50% % X0t OL kR $% % Ce®ET
B (Tios Tes, Tars, Tso X VUTon) & LTERD
T, BIFLERMEY S > TREATH, 125, 25 5 X
37.5% BEIER 1 TRLEI ) CEBEBORE L
LTCOBBEMEVZ b b, 2 Tor ik Ty ITHEN
TEBRENPRAZT VW Ehb, SEOERCKITS
AERIMEIZRD 15 L LTX Ty EAVWEZ LR
Lo

II. RBEATOHERREOT{LL BN

MHIZHR & ORISR

REERE &  ICEMERIC VT, HAEROHEER

BFORPBEDCILEDPACI-TREI LB 0D

DEC. 1984

Fig.8 Pesk levels

Antibiotic concentration
in ureteric urine(I)

100:

Concentration(MIC)

1 Time(hours)

Antibiotic concentration
achieved in bladder urine(I)

1004

Concentration (MIC)

- N O

123456178
Time(hours)

Lower profile is the actual concentration of anti-
biotic achieved in the bladder, when antibiotic is
excreted as upper one from concentration forming
device.

o, Thbb, TOREREC L0, ERETON
BRI X 5 0h, ¥HECHEFARIZONEE
DAROWT, XHRFEROEEI L > T, Thbh
DX 5B dDOMicO\T, bladder model # fi\»
T RBRABHERIC X - TRE Lo

A, ERTTE

Bladder model 1%, HR&% &5 1 ml, HFRFM% 1
BEM), BEEY 20ml L LB S, gtAAMcR E
coli ECSA1 #B\ I

FAEF & LTI, MIREEARMEERTHS ABPC (R
RITH AV 3 XU cefazolin (LAF CEZ LMEF),
BHAHBEEANTCHS gentamicin (LUF GM LT
AW, BRABIC N5 £%H © MIC & tube
dilution method TizthEh 6.25 pg/ml, 1.56 pg/ml
F X 6.25 pg/ml THo7T2o

1. GRRECHE
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FAEF O 542 concentration forming device ¥\
¢ Fig.8 DEBODXSIT, 1, 2, 5, 10, 20, 50 s L ¢
100 MIC D&M TD 4 BB & CIT R - 2elt, &
hiI2X »C bladder model Y THEXIZIBSH I % Rrehilk
Kix Fig.8 OTBRRRLIEXIKE, HEMBRBORE
RIS ERTREDOLALLLML DA, 30b 4R
MER X2 i BRREICRT 5, #< 4RMABLIRRT
it, 2LAERLRIRVHRZLIZEREBRICY -
TREAEFAOBMEIRHITETTH2, k2 irkw
AE 100MIC OBE, 1REMEIIZ 25 MIC &, 2
EERItRICIS 6.25 MIC #BE, 3B¥RtE T 1,56 MIC i
E2%D, 1 MIC ELTEL B0, RRBOHE
He)->Tho 3.2 RMEITR Y, HERMOR MR
HRT.2RMEYET 3, EICHENMNBBHROMREK S
LTI Too XAWVB S & & Loz 2~ 1 MIC
BEL D HAERS A LT3 BB covering time
GITCT &) AR ko e KEY BY
T3EMT, 1 MIC LITOMEE & /s » Th bk OBMHT
kb TeCT datRILI,

2. MYRMERSLEOROEREFRREDOHR

HRER O MEELY HI1T X - TS h 5 MBI
YRR OKREMNY, TOROEREFRIFICL>T
EOBREERT2 5D, TOIDOLEREROHKER
E UTF, LEREMSREL5) REOBEMER
¥, ¥, ThHrPIiARERSOEEY DI OLE
6‘5 bit&?‘j Lf\:o

HEF oG Fig.9 0 LBICRLI-X 5L, ¥
pulse adminis&ation THIRAREEA 50 L < 1% 25 MIC
K5 E¥# 5 L, BIRIC concentration forming de-
vice X FWT, 2, 1 3 X0 1/2 MIC O&FREETOR
L%, BRI 8 5 L< 2 16 BERIE LTI » 70
CORADOHE LD BEMAMEX Fig.9 © TRIERL
k5 KRith, MPOHMEE 50 MIC DPATH 28
BRI CcrigmRE s ABECECETL, Thilkkl
HREREDOATORENFET ORB, T, HEEEK
THRORFAEF T HFIF ORI L TRIEADE
BEHCER BB IhsnE\RT A L Ll &
B, TOERICIETS CT 12 1 MIC LI EOMBEH Hf
LERM TR, FhEhO#EREL EX R LIC
&BHEirs,

B RRE&

L RREDHR

a. ABPC o4
~RERE D LRIk Tso i3, 10 MIC ¥ Tid By
B¥ic, 10 MIC L) ETizg8 e IIES Lic (Table 3,
Fig.10), +hcbb, BAREY 1 MIC 5 5 100 MIC

Fig.9 Maintenance levels

Antibiotic concentration
in ureteric urine (II)

S Pulse administration)
'§ @ Fuse (.56“ t‘r.Zg.l\'nol'(‘:XZOml)
5
Z‘ Contineous administration
§ a0 (8 or 16 hours)
f [
Vot === ——— -
4 16
Time(hours)
Antibiotic concentation
achieved in bladder urine(II)
50

Initial high concentration
(50 or 25 MIC)

Maintenance level
(8 or 16 hours)

Concentration(MIC)
N
o

2 S -
172 4 8 16

Time(hours)

Lower profile is the actual concentration of anti-
biotic achieved in the bladder, when antibiotic is
excreted as upper one from concentration forming
device.

CERXR-Z ik, Tsid 17.5 KR 5 23.8 B
MAE 6.3RMIERE IRz LIRILD, LD L, BER
B 100 MIC DA 4B LIRS SROBRATEH
Mbb, TOREN IMIC LITFEiksE T, £8%
FEOFR TN L S eiER OBl H 7.2 B
M ET 570, BREGRE 1MIC OBAIcE~BE, 1
MIC #ED CT (31E T 7.2 5, $h¥E T2 4 B
sy, ARG TRRRECHEYRE LI Likb
7eviedd, 1MIC LAITF DMBEC e » 2T b MBS A
HEEHED bR T IcRE (Teo-CT) i HT5 &,
BEREH 100 MIC OB ITHERA 100 f£THD
bbb ?, 1MIC OBAIKENT 3.1 KR LA
EEXIh\WZ Edbd ol

b. CEZ o$4

CEZ iz X% Ts ix ABPC Iz X 3 %Fh X b &30
¢, TMHOZIBEBME 1MIC OBAIC 4.8 B,
10 MIC DIBAIZ 3.2 B, 100 MIC Dig4ic 3.8 B
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Table 3 Effect of peak concentration (ampicillin)

Tso CcT Teo—CT
g 100 23.8 7.2 16.6
e 50 21.9 6.7 15.2
8 .
5 20 20.8 6.1 14.7
&3 10 19.9 5.5 14.4
< - 5 18.9 5.1 13.9
3 2 17.8 4.3 13.4
&~ 1 17.5 4.0 13.4
(hrs)

CT : Covering time.
Tso : Time taken for opacity to reattain 507 level.

Table 4 Effect of peak concentration (cefazolin)

Tso CT Ts—CT
5 100 20.0 7.2 12.8
= 50 16.8 6.7 10.0
- 20 17.0 6.1 10.9
= 10 16.7 5.5 11.2
£ 5 16.8 5.1 11.7
g 4 15.0 5.0 10.0
S 3 14.7 4.7 10.0
E 2 14.6 4.3 10.3
A~ 1 12.7 4.0 8.7

(hrs)

CT : Covering time.
T:o: Time taken for opacity to reattain 50% level.

Fig. 10 Effect of peak concentration (ampicillin)

CT Tso—CT Tso
100+ [) ° )
3
Z
£
® 50 o ) o
g
2
S
= 20 o [}
o
~ 5 10 ;p°° o°
-
A 1 1
27/ 4 8 12 024

. Time (hours)
CT : Covering time

Tso : Time taken for opacity to reattain 50% level

BIT& 7= (Table 4, Fig.11), CEZ Tz EEREN
1MIC X b 10MIC ieieBZ kit X b Tso A% 4 BERGIE
EL, 100MIC izisbz itk b T.3BMIER L1 L
ML, TeoCT &ELTAHD L, RERE SMIC OB4%
TikbTHRERS e, BRRE 10 MIC I ETix
BEBAEO LRI X » THIEL BRI AL R,

Table 5 Effect of peak concentration (gentamicin)

Tso CT Ts0—~CT
50 33.0 6.7 26.3
§ 30 25.8 6.3 | 195
~ 20 22.9 6.1 16.8
g 10 21.0 5.5 15.5
g= 5 19.8 5.1 14.7
-5 2 17.8 4.3 13.5
A 1 15.8 4.0 11.8
(hrs)

CT : Covering time.
T+ : Time taken for opacity to reattain 507, level.

Fig. 11 Effect of peak concentration (cefazolin)

CT Tw—CT T
100 [ “o :
o
2
§
[ 50 o [ ] o
g
[
S
§ 20+ 0 ° °
n-s 10+ o ‘.. % .
o
A
L4 4

1 8
Time (hours)
CT : Covering time
Tw : Time taken for opacity to reattain 50% level

Fig.12 Effect of peak concentration (gentamicin)

CT Tso—CT Tse
e
S
: ° *
T~
§§ 3 o . o
ST 20 ] ° )
i 1 [ ° o
[ g;/ I 3.90 o % L 1 !
i 4 8 1z 16 20 2 28 2
Time (hours)

CT : Covering time
Tso : Time taken for opacity to reattain 50% level

c. GM o4

GM #5i1c X5 Ty i3 Table 5 35 XU° Fig. 12 &R
L5, £02FCE_TRERED ERCXDE
ROENED T L, ITHBMICER S HR»RD
h, ABPC niaiz 10 MIC ©, CEZ 4tz 5MIC
TEABIRIE -2 & LALHCHELT, RERES
50 MIC D4 Tk 1 MIC OPERE~T Ty 1.2
B, Teo-CT T 14.5 B DERABH LI £
DORSE, [ UBRGMRE 50 MIC DA T Tso X HETS
L, GM o 33 Bz ABPC o 21.9 Bsf#® CEZ O
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16.8 BMKCHENRT, €h€h Xb 111 RMH LD
16,2 ML ®<, CEZ 0 2 55\ M &R ot 2B
 Tew-CT ¥HET3 L, GM © 26.3 B¥Miz ABPC
0 15.2 BM® CEZ @ 10.1 BRMILENRT, EhEh &
b 111 Bl X UF 16.2 F¥MIZVZ L iTip b, ABPC
oy 1.7 15, CEZ oy 2.6 1L BMED LA LS
Ty OEEZRELKZ S Hbh T,

5k, REMEEY 1MIC 56 50MIC AL ERX
gz ik kB Tw OERIZ, ABPC & CEZ Cizth
Fh44BRE 41 RMTH- - LITRT, GM
ik 17.2 B E £, A TwCT OER §,
ABPC & CEZ Tixth£h 1.8 BsML L3 BEMTH
ool LIRHEANRT, GM Ti2 .5 ML ED TR S
ibhoke L L, BEND BEEDO EbHRD
L, BWREOLRICXS Ty OERDHRIZ, BLED
RN KEV GM OB4 TTH, 50 &0 EETYH
T ELTH 2.1 %, TeoCT L LT 2.2 512 LD
7% ¢ X%

2. MURRERS L EO®OERERRY SO

a. ABPC nid

FTHAMBEAS 50 MIC 1275 2 R BER SR FT 10\,
rOROERERFBEY S X8 LI 16 BT
£4, T 12 Table6 DEBDL51/roT =05
b, #HFRE 2 MIC OR S 2FEFM (CT) A 8 ke
hh 16 BERIC ER I hB &, Tso (X 22.8 Bl 220

Table 6 Effect of maintenance concentration
(ampicillin )

1. Peak concentration : 50MIC

CT : 8hrs. CT : 16hrs.
Tso |Ts—CT| | T- [Tm-cT

2MIC| 22.8 | 14.8 327 | 16.7

MC| IMIC| 23.2 | 15.2 31.9 | 15.9
12MIC | 209 | 12.9 28.9 | 12.9
(hrs)

IL. Peak concentration : 25MIC

CT : 8hrs. CT : 16hrs.

Tso |Tso—CT| | Tw |Tso—CT

| amiC| 227 | 147 || 30.6 | 14.6
Vel 2MIC| 216 | 13.6 27.8 | 11.8
| MIC| 206 | 12.6 27.9 | 11.9
4 (12MIC | 18.7 | 107 2.9 | 10.9
(hrs)

MC:Maintenance concentration.
CT : Covering time of maintenance concentration.
Tso : Time taken for opacity to reattain 50% level.

82.7 RMI~NL 9.9 BSMIER 2 h, Ty-CT i% 14.8 M)
N6 16.7 RMA L MMCIER St hit CT %8
RMIERELIC &I E»T Ty A 8 RIMELEER LA
TERRLTED, ToCT AERETRIC LI, Th
bbb 2MIC RLFBEMFME S bWV RETHS
EXRLTV A, RWTHRBRE 1 MIC © A2,
Tw-CT 2 CT DERXIC L T 15,2 BM & 15,9 B
MALERZH TSR, it bladder model DIRME
HEP CHBISE TRV EHITE L, 3 HICHBRE
1/2MIC DO@AIE Teo-CT 2 CT DERI L —F L1co
ZhLDORIREY, CT HERIhIIEG Ty NIER
Shit: QIORFETHIE Te-CT RESLhot) O
i3, MERRBEA 1 MIC & 1/2 MIC o#4 T, 1/2 MIC
WELLEBEMFRE LTI,

RHIC UTHImEE 25 MIC OBA L RET5 &, #
FREY 1MIC & 1/2MIC DRIz, #ghsM st 8 By
HOW®E L 16 B OBPED Teo-CT HAEBHEA TR
EF—&KL, iy 1/2MIC BEH LEREHRE &
Exbhiz,

X1, WMEEA 25 MIC OB4ix 50 MIC D@41
HART Top AEBREC 1 ~ 4 BEM4EL T2 b, & il
REEIAS 16 BEM & BRI B\ T £ DIEEF A & B
h, NRRERSEKORFLERE DXL OB RICH
ELTWAZ L& dhibels,

Table 7 Effect of maintenance concentration
(cefazolin)

1. Peak concentration : S0MIC

CT: 8hrs. CT : 16hrs.
Tso | Tso—CT Tso | Tso—CT
15.9 7.9 25.0 9.0
2MIC | Zg ) (=7.7)
. 18.0 10.0 2.7 6.7
MC| IMIC| o) (~9.2)
12.5 4.5 9.7 3.7
V2MIC | (Zg%y) (=9.2)
(hrs)
1I. Peak concentration: 25MIC
CT : 8hrs. CT : 16hrs.
Tso | Tso—CT Tso | Ts0—CT
20.0 12.0 24.9 8.9
2MIC | (Z7'6) (=2.9)
16.9 8.9 21.8 5.8
MC| IMIC| (37 (=6.1)
13.7 5.7 23.0 7.0
12MIC | (Z5o) (<3.9)
(hrs)

MC : Maintenance concentration.
CT : Covering time of maintenance concentration.
Tso : Time taken for opacity to reattain 50% level.
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b. CEZ 04

CEZ $5ic X b Ty Te-CT % Table 7 IiRL,
Ty O ABPC L D% iR LA, \wi'hb ABPC
THATH 2~9 BEME L, & < IHRimBE 50 MIC O
PATFOEN KR 5.2~9.2 BMB -7 Thild)
WM X 5 MR AABRRY ABPC XDETE
*RLTWS EEBbhis,

—%, DA ARNCEDTAS Y EaKEL,
ABPC OBED X 5 CLEREMSREY RDDZ &
RETH -

c. GM o#4&

Table 8 iRL=X 5, #ME S0 MIC DHE
¢, EREREEM 2MIC & 1 MIC oRgic CT ofmfic
Db b3 Te-CT MBEMEPIT—FKL, 1 MIC AL
EREHFRELEL ORI,

ik, FIMRE 25 MIC OBAIL, HFERES. 2
MIC DBz CT Dmfichibds 63 Ts-CT MNBREN
HEPIT—HKL, 2MIC RANEREMEFRE L E2 Hhis,

¥, MRBEREORSRL Tw DERGHRED
BARE A5 &, FHIME 50 MIC DBA D Ts i3, FIHA
BEE 25 MIC DBADETRITH~TH 3 ~BEMIKEL,
ABPC 123si?% REDE 1 ~ 4 BT Ho oD
3L, GM CREMERESSFOHEROBMMNC X
% Ty DEEHENKEVWZ Edbhots, Lhd,

Table 8 Effect of maintenance concentration
(gentamicin)

1. Peak concentration : 5S0MIC

CT : 8hrs. CT : 16hrs.
Tso | T5—CT Tso | Ts0—CT
26.9 18.9 34.9 18.9
IMIC | (447) (+2.2)
26.9 18.9 33.8 17.8
MC 1MIC (+3.7) (+1.9)
3 22.8 14.8 27.9 11.9
VZMIC | (¥50) (<1.0)
(hrs)
II. Peak concentration : 25MIC
CT : 8hrs. CT : 16hrs.
Tso | Tso—CT Tso | Ts5—CT
23.7 15.7 33.0 17.0
IMIC | (1572 (+2.4)
22.8 14.8 24.7 8.7
MC | IMICH 5 (=3.2)
19.0 11.0 23.0 7.0
1/2MIC (+1.0) (-3.9)

(hrs)
MC : Maintenance concentration.
CT : Covering time of maintenance concentration.
Tso : Time taken for opacity to reattain 50% level.

GM & ABPC DF—##TTD Tso DEALMAMICHD
L, Table 7 @ Ty ORI L DEYRLIXDIC, gL
A X DOT T ik GM DHH ABPC X b 2 ~ 4 BiIR
Wt RS EAMEVIZ Y, i, MSRESE
i hEmEsM R B EMINEL Y, LK
MAAMES 25 MIC, #FSMEE 1/2 MIC THMMMA
16 BsMOBE T & TIX, WIc ABPC D Ty X &< K
ateflbabh, GM OLEREHFFREIX ABPC
hHEFEC LD hdibr,

C. /&

RpALEHMED > B, BWREH) AHAMCE %5
melzMiz, RBP4 (ABPC, CEZ 8 X1¢ GM)
D3 LEREAMERATSS GM i\ TRLHL,
&\ ABPC>CEZ DM TCHh 1o Tichd, MNNN
AR (Tyo) 13, AU MIC B4 fFA 3R 1BFiICit
GM>ABPC>CEZ OMiic &<, BRREDERIZHS
Ty DERHRLAUHECKEL ), REDOLEAKS
RTEDE LK Lo EDORE, AL BEAE 50
MIC O@ED Ts i2Eh¥h 33.0, 21.9 36 X1¥ 16.8
ERIE b, chi 1MIC LTFoOREIC-> i
BB RLTD SR TR (TeCT) & L
TaB L, Fh¥ER 26.3, 15.2 $6 X T¢ 10.1 BT,
GM <Tix CEZ o# 2.7 {EOERHENBL iz, L
L, fisoR A0 545 L, RERED LR
X% Ty OEEBHRENBLAE GM TT5, BER
E% 1MIC »t 50MIC A LR XE5 b ERY
50 f£I LCTh, Tso TH 2.1 §%, TseCT TH 2.2
DEEPDR L1 BohipvC Lbbdal,

AU RAAEFIRED 5> b, MMRRERSEROE
RERGRR S ARENMDHIC 52 2R OMRNH L,
DEREMERE Y RD DR LT -7, ABPCKK
FVTIZFHIMEE 50 MIC ¥ X U¢ 25 MIC o\ Fhoil
ALLEREMFRET 1/2MIC THotz, ¥, GM
T3\ TXE M E 50 MIC 0412 1 MIC, FRE
H 25 MIC DBE4iL 2MIC AL EREMHGFRELEL
bhts,

—7, VNRRERSEOREERMIL, TokoH#
FFREE® Too BT 52, DI EROERICL > T
WTFhOEANT KT Tso OEBHRBIOHILN, &
(I GM DOHARIZ, FNMEEIE  MEFREI DR
BEHFREE L D EVAIKIS\WT Tso RELLELE
b, FRICET 5 MNEREREORBERY ) hribe
1o

III.  * ®
A, RYSERMEER L LTO bladder model DI
HEEC X 3 MEEENHSREY, Wb 3RREA
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RWHOME & LTTRbA T3 RETEL tube dilu-
tion DX ST, —TBMEE DI L MW & & 18~20
PMERAMCEM IR THRTS L5 ik (MIC o
AR BT, EARKTAZTEOBMKIT X b EL-
PRCIEEL XS VI RARES L R TR THEL,

-3, HAHKOFRREY— BB - ¥ XEH
BROAXTL IR T, TORRLYAAS 5 LT3R
Bor HYINC X o TiFebh, &REOT{LL BN
ENELTVWHD S 9% BERMERDBEC &, 23
vi2, —ERECET22OREBMIcHE D HNKE &
BLEBEOLEBMBOTILRN Xhi, AN TL, B

KB, TR IVEERLY X > THARORBRA T
bh, IMIC X HREXHIX X b ERMCLREDM
EARMSBRABEhD T &, WICERE T 20 B
MUAEEROT MR EDIANLHD - L EXRLE,

e, ERRIOIGEVWRETCORRE LT, &8
I HEEOREE Y MW R E-CRRAREICEL LT
PRI THEELEMIR S = L2 4 5 h, Ran-
oo LM MEESMIE, NIKESRHEFAREEY
AWTHEEOREL B I,

ke, AREARRE LTIIBRL &EOEHICEWE
BELT HMO A KBS REN B R S h, Grasso
b3 peristaltic pump AT, FHIIH02NT two
compartment open model % fA\ > CHEIE O M Wb ME
ZRMEL, Zinwer?® |13 polysulfone hollow fiber OF %
Bl LTEMAREZREELC, ERMCELT
SHMIEREE D A R E T IR R oV TR
ERNE TR

~7, O'Graby G293 IRBEMERIE & < CHRELICH
PRI AT RIRPERIBME 5 BER MoK
BRYHR L=, & EDFER CMEA L1 bladder model
REOYRBC, KIPTHRBBPELHE LIcBLD
MRThebh TV 521, HRBELHLCLOREA
ELY AN

B. RebDii4HOME & MEHADTLE

HER T LBERMRICE S LT, BoABR OB
WRYBA -z, TOFRELIFRRMOLD
ERLM LBET 52 LARETH S,

1940 £4%1z EacLe 58133 penicillin o B
WBRE e Ui £RE ERO KRS S “adequate”
penicillin dosage ~DIRE & LT, BMAEMABRE & F
BRM®D 2 50 parameter HEETHS LB, ik
R penicillin B DREAIERORAR LR LT, HH
MEOHZHR & DBIFLHHE LT B, Tibb, £W
f¥% | { £ F X4 % maximal bactericidal activity %
FHREL EORE S FT ORMYRVERLT, £

DOWBELA LD MBI DV T ik BRI D & 75t waste
penicillin &L, »¥h Ry By Touinv, ¥i,
maximal bactericidal activity %R+ MELIT & -C
25 lowest concentration definity bactericidal o fE
LB ETORMS XL RN RIHMEIN, Fhil
D in vitro TIREWHRLREILVBREL K >TH
B0 RMG, in vivo T % host participation 12X »
TIPS BT, & L A 587 KM
(total penicillin time) ¥ WM LTV 3%, LI, =D
RO HEROR EHTEORRDO—2L LT, MEDTH
TiX 1MIC § L< ik 1MBC % LE%MERLRENIC
FEIRHT L, HHOETIZEDMEYRLBROZ L
ALBITORTREN, FE, HAEROHE  MREOE
BARELL, BDTHCAED L E T2 RAL SR
Shiclkedic, BHARELERLTHEGHCEL L B
FRARENBRCBONRBZ L L, ExoLe HDL
<7 waste penicillin L\v5 BEEOEEA B S D TR
WEEXRTWS, —F%, 1MIC $5\% 1 MBC ¥ kG
DA REPIE N D TRRMEE SO S long acting i
EXOARIhD X5, ko4 OHRESE
ERXRT > T—RMEOTTEM S HSd TR ShD
05621)0

LEDBRBOL ik, 4EIOEBTIE bladder model
ERAVCERBROBMRCES T, RPFERIRE L A8
WREMBZIR L OBFRY, L BRERELERRED
EROm»GMNLINL

1. BRERECER

MR HERNLIERA I 2BE, TORRBRED LR
AL 3 EHE OOV TR LRI L,
EacLe 5933 maximal bactericidal activity % 7R3 iREE
L Eo# o\ T waste penicillin £ \5 F¥EXH
WTWABIZ EMLBLRENB LK, POERNTELS
X TH5LD0E\, NS E.coli = cephalothin
(AT CET &Bg3) % iMfihiEC simulate ¥ CTEA
X ERIC L - T, CET REMN 1 MIC % L6756
MRREWRE, E. coli T+ FHMMHRHA R 5
L4 L, Grasso H¥Wg, EOdsWixHEEOMA
WE I simulate X&7= in vitro model ¥ A\ - RRIC
Yo, CEZ XDt 7 = AREHOWEH 1 MIC L
T Lirot-BE &M E.coli % Klebsiella DFEMHMH G
¥ 570k LT, MEEAENHREEIT 1 MIC BRE ORE
BRliC X DD OIS EDBRT B, E 1, BEHT,
E.coli iz 1 MIC 75 10 MIC % T 5 BEORE T+
7 = AREHE R IR0 AEE Y &R JIE
L, {EARMIA 1M EEVBEid 4MIC RELE
MHOBREROHMATED AL LT, RRRECER
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IO ik BN S b, 3 B kD fFRARMT
1%, 1MIC [ EoWEA B KHIMEE X b bRAFA
BEMIOAA, XA HERCHMELTVDEELD
3 L4 L, Nisuoa B3 feFRREM X REL T,
E.coli 388D+ 7 = AREHFY 0.4, 1, 4, 10, 40
35 XTF 100 MIC BEC 2 RMER S BARIZ, 1
MIC BE T 3HOREHRICHEMND Y, 4 MIC ME
BECReoEnMEeTHE, IV, 4B5VIXE6
EMfERAIRICIE 1 MIC IETLEOEYREDIRWC &
iR, 2 RMLIAOEREMTIX 4 MIC RECE
LTSN, 4REMLL EOfERRMTIZ 1 MIC #E
PEQ LI LIRS L EAMTE D, ¥, |
&5M¥3 CEZ wxtLT 8.13, 6,25, 12.5, 25 & XU
50 pg/ml CREEERT E.coli OEEY BV, W
w LCR—&® CEZ ¥ ¥ Bc simulate LTE
Axe, BN EBRED ERIC X 3 MEMMMBIE
MOERDR &K LIckR, B Hh7s dose response
BESEYN S, FOERSHREY 1MIC Ll EoMmES
WMEEMRI-NI-BER (CT) DERK LSRR EMRL,
1MIC BEYER LI BEXTIE> TV 5,

L L, HZBOR® A biophotometer % fi\THTis»
7z, E.coli wxttan<=vY vREH, €7 = »RFEH
FIVT7 72 7Y 3y FREFOIERBRE & ERRERE O
BRTRLI XS5, HEFOHEERX 1MIC LT
DRETLAbI, ThH¥FEFRED ERACH -~ TH
KRB INBDOTH-T, IMIC REXBEILTK
2LEHLDOTRIEVEEXD DO DD, ¥, HE
EROXRAMCETHERLLT, Ry ) YREXV
7 = AREHTIE, (FRBREYERSRIZLRIS
MBI OERRIID L, FARKEOER
X3P ECRBEITbIRLAZ ERRL,
FREMLTT 7 7Y 2 FREFTL, FRRER
ERERBZ LX) MEAMEMEIRMLSHEL D KE
CERXNHZE#RLT, WEDCXINR L7754
FEF CRAERE T X - CREHENHREEZERL
551, BEDXH T 37 7Y a3y FREHTIE
BREDLATLHLLRBRERFICL > T, TOHER
BRRBCHNTIEE LS YN H5 LIEHL, B
HERTHBRAR TR0 X O, REkEY LR X
#5C LRI DMENEAFREOLERDRLRD LK
EdAbhb,

4EOERTIE, RENFALERELTR=v) YRT
X ABPC, 7 = AR TIXCEZ, 73/ 7YV av FRT
X GM %8V, TORRBREYR 1 MIC »» 5 50 MIC %
Lk 100MIC T kR 28T B8 0 5 5 i
(Tso) TRTHERFELHEI Lich, ToBR, 33X

M LBEMED LR XD T DERMRY KL
7, ZRRFRTIE, WRIC X DHERORLFMIL 4 5%
NTHBHICLrhb T, BRRELYERSELic
IAMEPAEROMMIT X » T, WAL AMB/LIX
57 1 MIC LlEDMEHHMT MM (CT) LIEXS
hB T, 1MIC LIFOME & 7o - ThH HHIC b Ml
MBI A Wb P M) (Tyo-CT) L2V T h T
M LPo DR, ABPC Tit RAGME 5MIC » b
10MIC # T2 Ty TeCT &bic BoOMhic IEXL,
10 MIC L EThBeHIRERBRNALRI, —F,
CEZ Tt RMME 5MIC ¥ CILIERRLBHIA,
I0MIC Ll E it TyeCT AL LAE 5L H
D, 5MIC A LD BREREL ST ST LOLBEND
et Ex bht. thiiidRac, GM TR
EOERIZED Teo 88XV TyCT DERDHRIED
Tk2<, ABPC #® CEZ X bh HiHhic X & 7c dose
response 2322 Hhtc, TDEHKOVTIL, 3EHMD
KB CRRY T O BHTH B A, TP H GM
LAL7 /7 7Y 2y FREFATHS KM oW,
fo> B-7 7 # 5~ %FEH X b b A X /e dose response A
Bl tBMELTWAZ L XEXALEDE, T3/
yay FREFE B-7 7 2 A REF L O (EABRFD &
WERLMDRGEN DD E Ex I hhbE,.

¥1:, ThOBRMED LRI X 5 B NHIRGE
DEEHEY R EROT, HE LB IHE, FR0RE
SWDERFEFY, 1 MIC BEH S 10 MIC SED+7
= AN%EF% E.coli wfEAX2-BED, HH5REMC
XD Vot AMET LA EEMNTOMCRES ¥ TR
LR & S MR IBER & LT 5 &, CEZ Tikl
MIC Digaic 5B OMmBIERAH b, 10 MIC DB4E
i 9 B MR B o foZ ke B4, Thid,
10 {505 BT 2 50 MENMMERMSELLL
TERRLTWS, SEIDERCFVTIL, REREY
1MIC 5 50MIC K ERE®ZZ LR X T, B
EDERIC X 5 MENEMHBEOERDREIRLKE
W GM T35, Ty A% 15.8 B0 6 33 BEME~EH
2.1 BrEEIhC ATV, ChYRELWORER
LAbETELD L, BERED LROLTHRENRD
HESRIDOER 1205 & LA RD TIERNTHET L
Mbd o,

CALKR, BEREY LRXe5 no KERSAK
CEERIY BB B ER TRV TiebYh,
EAGLE 5,9% penicillin G & Streptococcus % Staphy-
lococcus 12 ED 7 5 ABEREOKES & OBGEHD,
rRBEY ERI®D T LR L »T 99.9% BERMA
BLAE o1, 6BMERERO SRR EREF
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BRE DL R B0oihT 5T (sone phenome-
non) ¥BRAL, % h ¥ paradoxically reduced ac-
tivity ERRAR IS, D4R EERTI- T2 AR
FEC L > CULAREHRIAMA T 5 /iR LRE S
ATV Bo A THLAEW WA, CBPC, SBPC, CET,
CEX #5X 0 CEZ ¥ S.aureus B 32 - RBIZ s\
<, CET Ci2 0.5 pg/ml, CEX T2 20 pg/ml 238 b &
AT, 100, 200, 400 & LT 800 ug/ml & MMEIC in
30> TRNYRIMETL, CBPC, SBPC %XV
CEZ CLRBROBAM/LBOL AL BE LTV 5, —
%, CruMpLIN NI Z D BI@H 7 7 & [RERWITN Y
¢/x¢, nalidixic acid (UIF NA &m3) & 72 ks
N (E.coli, Klebsiella aerogenes, Proteus mirabilis,
Shigella sonnei 35 X U Salmonella typhimurium) & DM
ebBHohiC S MEL TR D, NA 12 100 pg/ml
WE TR A3, 400 pg/ml PLETIRE LA
AN WY RL, ¥DFR ELT, NARE
DLERITHE > THIED DNA synthesis 2MET L, i
RNA synthesis & Protein synthesis Aifipn+% = &
ho, EREERREIZHMO target HGMEIFAR
EHETOMREYTREL TS, TN &, §ED
$RC CEZ CRRKRE SMIC *Tix Ts »EMNA
RERIhic bbb bd, 10MIC LLETE Ty O
ERNREAEALRIE D, TWwCT Tk
RAEAMREINIE LR DKV DTTELS
TERERTH A, TERBMLE 4~7 BEE LIl
4, i tb CEZ cBIL T, BEREY SMIC
FCLRIRD S LRDOVWTIR FhichD Ty IV
Ty<CT DEEHEYBELS 52, Thl EORMET
OREXT-TbHE D EHEMAEVWEERRINhT
Zh# LT ABPC % XU GM Ti, BRRED LR
KELoT Ty CT 2 kA X5 @it A b h
¥, HENMCREDEIZH 5N FRBRED LRI
ShTREBR LM IS LEL BRI,

2 WMRRERSEOERERERSOER
" EacLe B10-122 Streptacoccus, Pneumococcus 8 X T*
Stphylococcus . penicillin % fEfH S ¥ 1B, TOE
BRI £ 3RE UT £BE REERM BT 5
%, penicillinase % f\ - CYEA % chl LcBkiX, 2B
CAERKAS M5 b Tikic{, penicillin O toxic
effect HikE LT\ B0 REYHE L MEOTHME
RRERE LT, £EKOMLLVERRBLEES O
RSS2, TORCIERSFHMIME SRS (dow
Tecovery) wiffidE Lo O “EHRE X, Hl XX
Pneumococcus iz penicillin 0.1 pg/ml % 1.5 RRFA
ILWAICIT, SEBO MO 5 B E TR L,

penicillin © AN L £ O &BBN K 2 RS
L, UL 6 EMER X e BAici, SMD 0,02%
DEMBIT 3\ T FO RARHHY 4.5 FIMRKPE L&
BRTWBY, bhbhit, DB RELEC L > TH
NIRWZRHBON TENELET Lictkic, EMRE
RRRHIT L T NN HAMDO 2L M L WK D
“ERRB" LRI esC L O, MR
MM RS BRI ERIRBIEN TREL S
2, COBBRBEYROIDITHMT 2 REREY L
RRERSMEE & HE Lo £ LT, MNIMRERS %
12 OLEREMSRE TRHMYBE XTI, 0
#BMPEEm (CT) AIEEShic R & —B L MMM
MBS (Too) DERLWORBIXTTHB EELT,
KRWTIX, TIMEL 50 L LS iX25MIC &7en k3
s pulse administration 12 X 5 @) RER L &£, 1/2.
13 LR 2MIC &5 EkrilBEd 8 b L <12 16 Fsf)
¥ X35 continuous administration iz X 5 L%
FERCMtE 2R TIFL > Tco £DRER, ABPC 25\ v T
1%, MM 50 MIC DO PBEicHmE 1/2MIC TD
CT % SHMIER IR itk h Ty Hi 8 REMIER X
hico Tibd, 1/2MIC RE EFE X I8 BHECH
T TABED “BERE" rieSh, TORKREL
T Ty NSFMERIhIcLH#RIEHh, =D 1/2MIC
MNUBEREHSEBETHLD LEL DI, RAKIZLT,
MME 25 MIC OFA S 1/2 MIC R RERERERR
ELEZLbRI, 1z, GM Ik T2, FHAMEE 50
MIC D@4z 1MIC, #mE 25 MIC DOP&i 2
MIC RUERE#MSREEEL ORI, ChiRX-T,
e &1 bladder model % {fH L - RBRHIBFM I
BT B Lk, HAFOMPRRERSCX -
THHBEDREYRVBOARL, BRETHEED
EHREAYME LT Ty ZERT AL, 4FLLE
PHRBETCOHEY LELIZET, 1/2 16 2MIC 2
EDERECKT AHERYBETLEFTHS LS
LC, Hic W05 BEREAD #HA WX humoral and
cellular clearance mechanism < 7o, X HIT{EHR
ECORHKHRETLEIDRHTHS LELLRTS
#7c, EHOERT X5 LEREHEFREDOE OV
Ti2, $H9A biophotometer P3T E.coli st % HiM
NHBHREOB OB BERE X, ABPC TIRERPRE
X hRIELE 1MIC © 1/4 O#E, KM Tix 1/2
DBRETH->TLBRTWBHTE, BIV, ERPRE
X b JELi 1MIC ¥ 24 BfEM S5 4,
ABPC ‘Cit 24 B % CiiFsedw s BRIk hic
2%, KM Tix 24 BELAPICiE full growth 2835
B MEN B E BRTWH L L EBTS
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&, KM ERL7 32 7Y ay FREKTHD GM T
i3, LEREMSMEL LTI2 ABPC L b L ETFRY
WMENLETHS LEL DI,

KICRIE & 7B ORIEIRMER SO LEWETHS
%, SEORBRO L 5 I HHImMER S & UTHNRE
2 50 MIC 3 X0t 25MIC Lie5 k57 pulse admi-
nistration %4772 5 &, bladder model PJDIEALIZEM
ET LTHBMSIIiEBaTo 0 &iesh, =0
BEATCOEERIBEH OREDOE, H LTRIETRD
# 3~4x10%cells/ml LITFiz 8o T\ B X3 TH Y,
100% W 31} B A BEHAY 1.6 X 10° cells/ml 22 5 Ak
K 0.2%, HLAFILDBA th B O L EKH 3~8x10°
cells/ml 753 HiE#y 0.5~1% T, Hind &b 99% B
ERBE IR ERRLTWS, BRICIE, =0
HERERERTROLEINEL KoY, "EXR
B w0 DERMIFREINE o ) Ty (RER
ERBITTHBN, bhbhifThokERITE
<, GM T#RE 25 MIC DA DO LERERER
WEL 2MIC Th - 1oh, #HMRE 50 MIC DAD
HFREEL LMIC L{ELFe ot LA L, ABPC T
FIEIREH 50 MIC T4 25 MIC T L EREMRRE
i 1/2MIC THhERBEDIeh ol ¥, FIHRE
% 25 MIC »5 50 MIC wHimEgiz itk T,
GM Ti3#y 3~9 B8, ABPC Tt # 1~4 Bsf 0O
Tso DEENDH D, CEZ TIXEDEN—E LIt -1
hil, DHSREREORSREOHNC L »TRLA
BREHROMK L EDOER L LTOERKRORI A,
GM Tit ABPC X hk% <, CEZ Tiz—E Lol
TehEEL b,

LIEDRERE, BRRBEDERICLS Ty OERBHR
N GM TEWTELEETh- o b idELADYE
5L, Phitd GM oW TIEDERE LY, B
PEREREYHNIEL LRk~ THEREY LD
ERELL, KEh 2T ZERL DT ENHLNE
ot Thbd, EREFKRFCBRTIRERDID
TORLELBI H PR RERE R Y B TRER
EYERX#3 2 itXoT, T X hERIIS
TTHEMA D D, RBIRED EADM EacLe H¥ D\~ 5
waste penicillin ©ZiX7c b2 ENRE T,

Thizw LT, ABPC CREBHOMSEBRER Y
10 MIC BEDRE TITir - 12X, 1/2~1MIC &
DEREDCEHHRBEEYFHTHENFELVWEELLR
1o

¥, CEZ @RV TIX JEHED 5 Y hkE M
FUTER L7ch, Bl X9RiRes 50 MIC C{ER 6
#Bh L LT 2MIC % 8 BRFL LIBED Ty ik

15.9 R5MIC, PRI Y 25 MIC 12 L THRMDIE
WA B % 1T » T B D Tyo A1 20 B L, 1K)
WMEDEHH Teo 2 ELED LD e KRN BORL:
LW TIR A% 2 Stk e iutie by
P, EEEMEE LTIE, MEREORBORTENLXS
e, IHRAEREORED EACE > THT LORE
iz Lo, BRNRBCH D EWMBPE S LbE
2 bh, ¥, EacLe 571 slow recovery i D\ TH#
& LT X 7= & 5 i, penicillin & a-hemolytic
Streptococcus b DML BABD X 5 7o BRIz LA
4, penicillinase iz X - T penicillin DfEf% <l L1:
s SAEBEBH MM LIBD T BT EhbT5LE9,
CEZ & E.coli DMTiz ABPC # GM D& kit
TERRBHIEE LY, EREFRYED AR TILER
RSB TE I oL ELDRD, b, CEZ
DX 51z 5MIC BEDERE THREZHIH LA
Bbh, BRRREYEhLEC RIS TOREHE
2L Lic { VW EFlic sV Ty, 5MIC BEDORE Tir
BN ERBEHYER IS - L Ol R EREC
X oT, X AEBHCHAEHMEMBREEYERLS 50T
s EEL BRI,

C. RbH4AFBEDOTE b RIEBKABLFkKico

A d

RERERFECROY, HAEFBSCI->THRLhIH
HHEAHSHEY AT LC#ET 1o, #5
FikE LT e 6AHRR (hRE - @RPIBES X
VRPRES) ¥EZXLI-LTO220FNb, Thb
H—H CRESMBOES, S, 1 Tik 1 B FHORK
FEMEE IS X URSRERSIE & LCOmED b OB TFichbh
T3, ;

AEDOH L LTt EacLE 5 ik s® AfFiE- 1
HRIZALRD Lo, HEMD HEHREC {EER
@EER) ¥BAcB e T, Bohl: MEPRNY
BHEH,» CERNCLBERYRDDHELH5H, LER
EROERERDEZ LT Ly

BEDOF L LTI, ZINNEr 5371 bolus infusion B
continuous infusion B§D MM MERROEY RE
DOEGEEOE D SR L-ERAH 50, HRckE
WEE L BRRE L 2T T b R TIR Ve &
EDbhbhDRRTIE 1 BRSOV TORIDOA
1T~ T, #1380 & 5 kR RER RO EHKD
EHRBY PEREEFBEC X - THESRHIEN
BEERAOIC b THET &, GO BB L > TERBE
EREBHOCECTR LERCES - L EIhHLD
FERCE - Toht, & ORERILKRER 55 ¥ TORRBER
(BEIREH) LARERSED RECLHD BEBELT
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LENTEZ,

SEOKEBRN D, REERERIED ch CA MR D EX
OBV TRREBRIEICSOWTHRZ SRS B R
BEFER, i GM OBEIIL, ARMEDO X
55T 1~2 MIC O Reh A RSB OIS
ISRLTHEWT, BEMMBMICRRECOMES B\
BRPRREETARS EVSHBELERA DS, ¥, M—0
BEFBC I > TROKESHRY 5 Db BMAE
AP—ZMED X 5 e ERMTCORMER EL TS5 =
EORBLREDD T ENTEBY, HED X 5 RR
EbHLBELR L, ERETORREMLEVBEH
ERfFE LW EEL O, ¥ ABPC D@fici,
10MIC BEDRPMENBEEMBONLS L5 LEVH
MERES STV, ThURL IMIC BEOER
EERBEYHMIB it oT, FOMOMESDOH
LEYEHOLS HEMA D D, A EFBEL L
T, BEREOBED EAMNS - -thicd LT &k
BHLIEEET &5 WBR T, e LTIERED AR
AREERTEV, TOPMc—RI 2 /ET5 X5
EREFEHE T LV Ex bhi, X6 CEZ 08
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EFFECT OF URINARY ANTIBIOTICS LEVELS, ON THE
GROWTH INHIBITION OF URINARY BACTERIA

Osamu SeETsupa
Department of Urology, Gifu University School of Medicine
(Director : Prof. T.NISHIURA, M.D.)

"In the treatment of urinary tract infection, urinary bacteria are exposed to changing concentration
of antibiotics in the urine. To obtain a better understanding of the response of bacteria to changing
concentration of urinary antibiotics, an in vitro model of the urinary bladder has been introduced by
: O’GRADY and his coworkers. In this model, the conditions of bacteria to antibiotics which exist
in the treatment of cystitis are simulated. We have constructed a similar model of the urinary bladder
with some modification. The response of bacteria exposed to high concentration of antibiotics for
short period of time and to low concentration for long period of time in the bladder model was
studied to make clear the significance of peak urinary level and effective urinary maintenance level.
. EScherichia coli originally isolated from infected urine was used as the test organism. Overnight
broth culture of E.coli was diluted at a rate of 1 ml per minute and at hourly intervals a micturition
emptied the bladder. After four such cycles of dilution and micturition, ampicillin, cefazolin or
gentamicin was introduced into the system. E.coli was exposed to antibiotics in the bladder model
in one of two ways : 1) concentration corresponding to 1, 2, 5, 10, 20 or 50 MIC for test organism
for 4 hours, 2) concentration corresponding to 1/2, 1 or 2 MIC for 8 or 16 hours after antibiotics
were added directly as a single pulse achieving an instantaneous concentration corresponding to 25
or 50 MIC for test organism. MICs of ampicillin, cefazolin and gentamicin were 6.25, 1.56 and
6.25 ug/ml respectively. Antibacterial activity of antibiotics against test organism in the bladder
model was -expressed by the time taken for opacity to reattain 50% of original opacity level.

With the increase of peak level of gentamicin, growth inhibition time of E.coli was markedly
'elongated. In the cases of ampicillin and cefazolin, growth of E.coli was not effectively suppressed
with the increase of peak level. Growth of E.coli was effectively suppressed by the elongation of
maintenance level of ampicillin and cefazolin but only slight effect of elongation of maintenance level
was observed when E.coli was exposed to gentamicin. These results suggest that the increase of
peak level is more effective than the elongation of maintenance level in gentamicin. On the contrary,
elongation of maintenance level of ampicillin and cefazolin suppress the growth of E.coli more
effectively than the increases of peak level.



