VOL. 28 NO. 4

CHEMOTHERAPY 589

HMBREARNEYEREDOH S A EE

5 o b granuloma pouch &5 L DILH

BRFE=, EBAS, HEEEE, NIEE
At BB AL - FRETTERT

(FR#n54 4 8 A 13 HEA)

EBNBHC I CREBRFONEVRREYAET S 2 &1, ABRZERT 2 B4 FERC

Z LWERTIRES Tl

T3y M5 granuloma pouch Z#{ERL, LTI WiFET5E

HE A REBESKE LUSALY A0 E S0k, MEEARBERNRReSD B-lactam HEYE LA
VTR Lo ZDBR, HAHEORREANOBIERAL, SEBENEBRREAVCTERIh
MO EIZEAE—FK LI, ¥, HAEWEOBHERT VA VIELE—EMRHATERT S

BY, MERGOETCEEIRIeholc, RIEBRFTOD

REHGRIIEABRIEO ThITE LD - T,

B DRI, HBERNEDEEEYRIET H5FEE LT granuloma pouch I fF884 5% S4E
BHEIHBRORBSEHE LUSHAL Y 52 L 2R T %,

=2 X

FENBEO RS AAMBEERAC L - THE I B Z
ERXlAMbhAHEETHH ™. Thil, ZOFHARC
X 5T in vitro TRRABOHEN ¥R T BEHLENE
P, in vivo CRVCTHRENRYRE T REER
EULBZENLIELEERIN S, ChIMEREOE
KB THLEREFOMEYBBRECEE I HEN
B\ ok T T, X HFEER invivo WK B BRBEB R L
ETHId, FEWED MFRECHBENREDEH,
EREAEELYRNETAENNRELR TV B 2371,
ERECERBE YR THZ LB H TRV,

H 2 XL 6 7 » + © granuloma pouch € F A%
AV, *ORERBEE~OHENEOBTHR L LR
BRELTWA2Y, ThxmFosmx—v EHLM
CBb, GLARRSHE, V)V Y5511 H
MRS 7o ¥ TaLh B ABNEREF ~O HEWE
DHAER L EUT B LR BRI, granuloma
pouch ZHEWAH R TS &N TED, TLEH
B EREHCRRTAZEVERRTHHDT, TDETF
MERWTELIBERM, EBHREBTOMENED
ERENBEYRBRT A0 ThhE, ThIxFRALER
EFALLUGALI D EE 2 DR D, £2T, 400
BAxMEEAEASRENENRD B-lactam FAEWE ¥R
v, MEBESEARLMT RS IOCBHENBECELE
@B‘Jﬁ;&?ﬂ‘?ﬁo 'f:o

RBRMEEFE

1. HAEYE
Ampicillin (ABPC), Carbenicillin (CBPC), Cloxa-

cillin (MCIPC), Cefazolin (CEZ) ¥ X ©¢ Cephalori-
dine (CER) #FERIZHA\ o “hb D PB-lactam Hi4E
B Table LiL/mT &8 D, ThXZhREDMEES
EEREETR, ¥, ThOREGATRELEIR
TREEDGEAEVRPE AP hD &
ShTwaY, HAME & RS B SRS AEK
(PBS, pH 7.2) WML, o 0.2ml % 5, + B#
BR % 22X KR ERER A IS IR 5 Lo

2. Granuloma pouch DERK

AR CREZE I NI HEH 150g o Wistar-Ima-
michi 5 » %A\ i, Granuloma pouch {3 SELYE
LOFEOREL, 7y bOEHETIZER 25 ml %
BALT, K BHRAKDEELZHELIOL, IHLITEAE
Flzx&ter v — 7 1ml 2FA L TaEBHEEREY
Fig Lico BAANTIL croton oil (RFLETIZE) kX
UfERILEfAE (FIWUBK ¥ AV, Thth 1%, 1.5
mg/ml 4V —7HICR Ul 2 BRI RO ZEBRY
BE L, MENEORERABTREXNET 2 EHh

Table 1 Binding rate of PC and CE against rat

serum
Antibiotics ! Binding rate (%)*
ABPC 27
CBPC 54
MCIPC 86
' 29
89

* Determined by equilibrium dialysis method.
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3. DEMEOEE

REWE 26 ¥ —COETEER, A—7 5 t2b
FEBEINT 0.4ml SOOI Lic, FCMBEITET » b A
LI X » THRL, MEZSE L. HHER
DM AYEIRE 1L Bacillus subtilis ATCC 6633 %
BREEETHT 4+ A7IBIEC L > TEE LI, BER
EMERS XOBBIE AV TFR L,

4. Pouch PREZ: L AEKDAE

Escherichia coli C-11 £k (GEIK - AEESTFHE
nbaE) ¥RPU AV, AERICHTS PC FEAE
DEAVFBEEEE (MIC) (3 ABPC 0.78 ug/ml, CB-
PC 1.56ug/ml 7o 600 MCIPC 3. 12ug/ml ThH » o
Z OEff% Heart infusion ZEFKFH ET 1 WEEHEEL,
1X107/ml OEFEKRZED, D 0.5ml 2 KEFR
8 H A ® pouch WIZRKRY: L1z, BHWEF DO EEE R
ETHicodi, BPEIFHE B X O 6 HERCRHK
0.5ml So%EML, EbICKE PBS T 10 {SREA
Ltk ZDAFERIE 0.5ml & MacConkey FZXREZH
IR, 4SRRI REBEEER TR LI, ik, X8
#Rix MacConkey H2#ic X - THFERAELZ T 78\
4. REAESEDOEER

BHYEE JOMEF O BEQESEIL RaBA v 27 4
(FHEZFE) B==%y P ZAVTER LR,

£ B K &

1. PC ORHERBITRE

croton oil THRIELZEE 6 HBIZT » F DREIRN D
20mg/kg @ PC ## 51, ZRNCBHERABTIEE
##lE L1 (Fig. 1), ABPC, CBPC % X1t MCIPC o
NIV TR LEE I HEBICEIBIBT LI, T0
¥ — 7{# ¥ ABPC T ¥# 3.6 ug/ml, CBPC T 1.9
pg/ml, MCIPC 0.9 ug/ml THhoteo ZHIET » b
MBI THEERNVECEEBCZ EETFT, —7,
Fig.1 Exudate levels of PC after intravenous

injection

Rats received 20 mg/kg of PC 6 days after
induction of granuloma pouch by 1% croton oil.
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Fig. 2 Dose and administration route effects of
ABPC penetrating into 7 day-pouches
Rats received a single intravenous (left) or
intramuscular (right) injection of 20 (O), 40
(a) and 80 mg/kg (O). Values represent the
mean +S.D. for four rats.
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Wiz, ABPC VW BHEABTCRS LIETREEL
L — + OFE % B L (Fig 2), 20, 40 : X0
80mg/kg ® ABPC »#E ¥ I HERETSHL, B
HENEEIRSBECIEUTELIEML, ER—#&
EECIHELVBEREDEIINEL BT LI, Z0
ERIA-MAEYEYRE LicBE, BHERRRE RN
BB OB & R RT,

B, ZOX5REYBITHRERIGE X » TR
INBENEIPERYT DD, RIERRE 4,7, 10
FIO® 13 HDS o + i ABPC 20 mg/kg % #HEL,
BHEABITEEY it Lic (Fig.3), FORELVL
IR 4 7T BIV 10 BDO Ty b TIREA EENR
Molio BAKRTRLCRITHEELZ ORI, A
DEIL CEZ *AWTEbhl, thbDJy O
pouch HIKEIL 4 B#E TFH 4.3ml (2.5~6.5ml), 7

Fig.3 Influence of inflammation on penetration

of ABPC into exudate
Rats possessing 4, 7, 10 or 13 day-pouch

were injected intravenously with 20 mg/kg of
ABPC.
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A#C 15.6ml (9~18 ml), 10 % T 16.5 ml (8~20
ml), 13 BT 12.4ml (5~15ml) TH-7, BLEK
4~5 BHE THLAE pouch NREDHE M A LR, 10
ARBED LAY Lico Thbb, KEMH G
~6 HET) T LW EROBMA £ LB hdb
5T, MEMEOBTIR LA LHEIRthoT, %
AT O BHEFORBEAGEZ VTR
3.5~4.5g/dl THotc, ML 6.5~8.0g/dl T H-
120

2. pouch EREHICXTS PC OFKEHR

ok h, BHEEAEE? ABPC>CBPC>MCI-
PC DIRCEL Ieb T LR THIcHIL, Zhb 3F
¥ F\ T pouch PgREY: E.coli izxt3 5 BESHEYH
L, (Fig. 4,

5x10% =2 D E. coli %% L, 1 BsR%&IC 40 mg/kgD
PC %# Lico ABPC#5 3 RSRI% O ABBUIE 51
D#1/100 THEA L, 6RHELIZEA EXOEB LN
N Lo, CBPC #5588 Tik 3 IR B G-I DY
/10284 Lich, 6 RHSCIImBOEmLL, Ll
feh i, MCIPC DFEHRITIF LA LB D LRI -
o T DREHRIILFEMGED BHEABTIREC LA
Lo

3. CE ORHEABITRE

REERE6HAEDS » P12 20mg/kg © CEZ 5%
Wik CER #BEZCIHERSFL, RHEHRREERK
B L7 (Fig.5), PC LRKCBHENEEIHELD
BIECEM 7o CERI1Z CEZ X b\ — 7{EXRL

Fig. 4 Bactericidal effect of PC against Escheri-
chia coli infected in 8 day-pouches
A 20 mg/kg dose of ABPC (0O), CBPC (a&),
or MCIPC (O) was injected intravenously 1hr
after infection of 5X 108 E.coli. Control group
(x) was given PBS. Values represent the mean
+S.D. for four rats.
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Fig.5 Exudate levels of CE after intravenous
or intramuscular injection

Granuloma pouches were induced by 1% cro-
ton oil (C) and 1.5 mg of Mycobacterium tuber-
culosis Aoyama B (B). Six days after the
induction, rats received a single intravenous
(i.v.) or intramuscular (i.m.) injection of 20
mg/kg of CEZ (®) and CER (A). Values
represent the mean +S.D. for six rats.
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Fig.6 Serum levels of PC and CE after intra-
venous injection of 20 mg/kg
Rats received a single injection of ABPC
(0), CBPC (a), MCIPC (O), CEZ (@) and
CER (A), respectively. Values represent the
mean +S.D. for three rats.
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2, MAEHBEOBREBEABTICIFEE LD T

4. MPBEOHE

PC ¥ X0t CE 20mg/kg ¥tk oMREY B L
#- (Fig. 6), PC #|Ti3 MCIPC>CBPC>ABPC DJEIZ
BuvlifhrrdRlic, i, CE #HTix CEZ D%
3 HBEBECHGIPRERYR L, ZOERIBHEN
OBREMRI & ¥, NEEAJBERERNBVFEFZLE
MAPREREL ftote i, MPEEITHRSEHEERH
R L 90 HMECTELCHER LI, ZODMHAK—
Vit 60 A — 7 L h, DBERHFST S B
BREELV AL EBLNIRIL >,

% =

T DEEXNT A W Fo B-lactam HAEYEIX Table 1 1
TTERD, 5y MABCHLTThZhERLIEER
¥ETH, WThbEGERNTHR ¥ T D TH9),
F ORI EMEEAEER L OBRY BITT 51X
FEN IV ThEDOHEYNEY 7 » + BBk LRS-
L, RERHBEF~NOBTREYHK TS L, OFEEA
BERMVMEVFELIT EBVERENRIES R, Tith
%, PC #|Tit ABPC>CBPC>MCIPC DJEIZE L, *
7= CE #|Tix CEZ X b CER Dv¥ — 7fHEDIZ 5 HiEH
—F, ThbOFEGRHEROMPBEY KT
%L, BRENEBEIRR L ¥ PC #HTix MCIPC>
CBPC>ABPC, CE #|Tit CEZ>CER o JJ§ T & b -
too CHIXEBRFOHENEXHRETHETIRIK
HETsC LaRTH, FECRBEEREE XS D
BT AT A LRI, Fh, SEIOE
BT, ZAHEWEOBBBEAIC IS5 kRt &
BRI D 2 EXFERINI T, P DAY
BEESERERLHITED L, 904 LIPICRBRALL
Trisorel, REEFTL 30~60 S#K%ic €~ 2
Linh, DEBKRERER L, 2O X5 kfsRics
SAREREFHE™, ) VKD, 55\ BIEERS
e ETRBINIERLELT S, ThbDEHKITERE
B » B\ VL ICEV compartment (2@ T 54
WELTIHBI TV 5, ILRSIBEDEEYRT
EBELT, TOBNFERFCBTT s EDERE
FRE LI DI, 7 4 7Y VEREEEACBALT,
D74 7Y vHRCBETIHEWEREY W E L T
19, LR EIBEAERBONT A2 —v & 52 LN
MEXN T\ 5, §f-» T granuloma pouch &5 L%
WTHERDOHE L RBOBRREMR L LI Lix, BE
Jhu¥, granuloma pouch %% blood compartment &
Bich, v L A HE{EA T interstitial fluid compart-
ment [EWVESICET S Z EAHERIZI D,

bB5A, pouch PRFRATRIE SIEMECFHE S h 54K

el f:o

Thy, HAEWEOBATCK JETRECHEIEST
Eitv, RO LR h, BHEIREERK 4~5 B
THE L, 5~6 H#C plateau 2L T, 10 BE» S
BACHDT B, —RI, RERTTREERI VEY
BENBLLDZ ERHLATVEE4TY, Thik Mg
BEHCHES LYY, SERMLCRE T3 EA Lt
BATANLLELLRTEY, F0icdI 0B M
BEERAGAZEVEVCED IV I EV-EY TEETHS S
ERHILR TV B, BAILZ OIEEN Y B3 510,
BAHE 4, 7, 10 XU 13 ADS » RV ABPC %
BHOBHBEAVARZRE LA, ThZhieEER
EXRDIEh T, AEDOERIMEBEAEER,AE
CEZ #B\WThHERIhic, Thih, BE#E 4~10 A
DR » T2, MEEARAROEVILTY
RIEBBDOHEIT LA LRD ORIl L BRTE
Bo Tok, BKE 4, 7, 10, 13 HOBHEKHOLER
EEIVThd 3.5~4.5g/dl THotc, TOEEIRM
r (6.5~8.0g/dl) D¥EBIZH1-%, GARDNER 1D
135 5 MEEEC diffusion chamber # B#E L, FoOR
R ET 5 EBRFORELSRYIETS & ik
3.5~4.5g/dl THBHZ EFHEL T3,

L H12H 41X granuloma pouch A% croton oil 731}
Tl EEAEGRERREAVCTLERLY Ao L%
R L7, croton oil (IHII % £ 5 A5, BETEHDOIW
MEEFEE L X5 EETHIEEEEOBRA KRS
BLENTED, > THEDRIERIGICEWTRRD
BRFONENTEINDY, ZOBEIHREYEOBT
BECBELTEX b ol, ZOHEELILR, HkY
BOBBBEABTHRERIGT X » THEShigwZ &
YERHTDo o T HUEDERIERE # b, granuloma
pouch 7ML 7 » + DEBKADHAENHREZLE
THEDRIGALY 5 EBbhb, i, Z0EFrk
> THAWEADBRS L ZOMBEES &L OB5 >
W TAHZ LLARETHS EBbhB,

Granuloma pouch I HBHASTIERKTE, kB
W& BEHTHRRTH L2 TES, $HET, Fv b
DRI E LT Y v AR B AR K L &5
FIBIRTERD, Vv EORBUL BRI LL,
ThuRRETHEGENRRTS L, BRGNS
BRKIEGHFREINICH, BIEKLODHERHT
BIENTLES REN DB, #-T, Fv PREITS
BUIHGTEROFEMN B Tk, granuloma
pouch & FNMIHAENBEOEBANRELHE T HHD
EFRAEREFLE LTHRETE S,
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CALNAN & L. P. GARROD : Concentration of

APPLICATION OF GRANULOMA POUCH MODEL FOR
MEASUREMENT OF THE INTERSTITIAL
ANTIBIOTIC LEVELS OF RAT

Suuzo Matsusara, Hisao Enpo and Hirosur Oxrazaxi
Research Laboratories of Chugai Pharmaceutical Co., Ltd.

To study the penetration of antibiotics into interstitial fluid, granuloma pouch model induced by
either 1% croton oil or 1.5mg of Mycobacterium tuberculosis Aoyama B in the back of rat was ap-
plied. Pouches were filled with inflammatory exudate (4 days, 3~7 ml; 6~13days, 8~20ml) having
a protein concentration range of 3.5~4.5g/100ml. Exudate antibiotic levels after intravenous injection
depended upon the doses and the serum binding rates but not the inflammatory process. Furthermore,
an intravenous injection of antibiotics developed greater exudate level than an intramuscular injection.
These results indicate that antibiotic concentration in exudate was reflected by the protein-free concen-
tration in serum. Therefore, this granuloma pouch model appears to be useful for measurement of
interstitial antibiotic levels in rats.



