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CPI2 4] 19 1134 - IR 2 6 11 8 12 H)

IRz 13 KRR 350T B MR B 7o v D K RiRIAL® (colon preparation) D A7ZHYE
ZOWTHRI - RATE 2 L 2412, 7y McBIT WM e TR > TLREL T2
f2o AHTIE elemental diet THRITFL TV AHIEH T~ b, BEUA L7 2AKMES BEL 7218
R T v MCSE 2 B KR L R OBNEWH O HKRIEDBENIRIE, LU PEH
P4 % 6 DR S 5 RIS &, KM AEHC 5514 B colon preparation (2 {72 7 KX
OEIR, FORG &R, 5 MM 2 Rat 2572, I# 7 b Ti3, metronidazole(MTN)
{2 kanamycin (KM) & 4 HREGESBERISE DS 4 BHICHES THBANGYRH, L3
r2hf, FNOMEIZER TI0 ug/g, EM T35 ug/g TH-7:c MTN. KM #HIZ £ ) £ EW
P AH 7 3t ) L i AR EBsH & L7z, — 7, piperacillin (PIPC), cefmetazole (CMZ), cefopera-
zone (CPZ), cefoperazone (CPZ) +sulbactam (SBT) B F#58 T2, BENGHPRE
iz, PIPC K TH5BOER T8 MM, EHE T24RMFIIE—7%7R0, iz Thoill
EKTLES 4 BMKkIcc— 72, E—J7B0ERE L EBE THOMEIX PIPC 430 ug/
g, 141 ug/g, CMZ 753 ug/g, 1,025 ug/g, CPZ 66 ug/g, 978 ug/g, SBT 89 ug/g, 790 ug/g T
ol INLDMEERIREN E— 7 5 RLI-REOBENMEE®RILI CMZ 5L FCPZ+SBT KT
BE5HTMTN+KM 0% 58 L EROMBRLIFEELEINZ, 1L 7 ZAKEDHIZEOIE
EORG IO FUMAMBEDORITTE L VWERLBELRES  F#IIBWT, EFH
THEHE BN’z CMZ, CPZ+SBT OBATIRE # 3f L 72, CMZ, CPZ+SBT nlR#BITIZIE
HEHIHEANRREN 36 BfikIcE— 270 BRoNh BNEEROR PRI EERLEERTH -
2o LELN, KEBARFHRoOBRILTFE* B89 & L 72 #7819 colon preparation i3 metronida-
zole+kanamycin ¢ 4 BELESEORS £ 7213 F47 24 B RdTO CMZ, & FCPZ+SBT o
LHEBEVEMT, AV 7 ARKETHEBOALEY) TELWESTL, MEFMAAEELT
CMZ, 8+ U CPZ+SBT OF#i 36 BrMAI N2 F & 5HEFMTH L Z LR nr:,
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KBAEFRIZ BT, SIRE, RETEFOMLEOHE
DREERE L THEAEY, RIBANEEMEECL 25
by bns, Z0L ) UBHNEWIZ L HPHREB
kT 5721213, WEIOBNEWIINT 2HILKE (LT
colon preparation) % #M#J (mechanical), Hig§¥ 8
(antibacterial) WA 64T 9 & L AW WETH 5, KESHH
Fhuc BT AHMATLR MY I REIBAEI N, fHiz
i3, LIETL D elemental diet (LLF ED) #f, {BRi&TH D
EHo!) —ERHERETH LI LIZHHBE L, mechanical
colon preparation & L T, £NEMELBEL TE LM,
R, v FnEBRETLICE N EDYKBAN
mechanical colon preparation & L TERATH 5 3H» 0 T

% {, antibacterial colon preparation & L T#EN#Ex}
wNEA, & 4512 kanamycin & metronidazole @ 4 B4
FRAEORSICEN, FRUBNEERNRL L LEIE
HEL, CNHLORELEBRICIEAL Twa, L LALVY
2R TFTHIER TIIHRMY - EEFMRARIATETH
Ny 2oL LEROKESHELHILET 2 2 HDOHEIN
MR ISR T 2 BB 7,
ERTIERBABRAILRNOREILLH S, SHAHE
DEFBITREOEHRHBEL W IFLVWBELS, &
HELEHOER T0f5 & &5 WMORTICMET 24
WHEERORREIT 72, 2514 L 7 2 BRRFHIER
2Bt 5, MEREL L TOREENLFEEOEMEC

‘R A BX KIS 2-17-6



VOL. 38 NO. 10

KIS EFEMT O MR FRIC 51T 5 DU KR

1061

DWTLREL 72,
I. 8 & F &

1) IEEZ v Mokt amat

1. ERE&WE L UfaFE

FEERICIZFHKE 250 g M Wistar 7 b %
1BESIE (BBANMERORE), 3L (85 KK MED
ME) %AV, fEHFIZK K elemental diet (ZL > ¥
—A® - GTRE) FEBRAT AN, AR v
AR

2. REBFRYREIRGE

B HDOIRMEICEEL T, R 77— LB N T
BRLZZ7y PoERIC, RE25 mmaOT FaFa
—7ERBAL, BEHLDHLESERL, s
DEERFENCIRBEL 72 (Fig. 1. BB O I3 EREAYIC R
ALPIEDIC BB 2/ s— T v & v TIRILL 72,

3. HHVMNEL LU

Kanamycin (LLF KM, 690 ug/mg, BAAMNEK),
metronidazole (LIF MTN, 1,000 xg/mg, faBF#mN
%), piperacillin (LLF PIPC, 915 pg/mg, &1L
%¥), cefmetazole (LLF CMZ, 949 ug/mg, =1L,
cefoperazone (LLF CPZ, 905 ug/mg, &¥E7 7 4+
—), sulbactam (LAF SBT, 914 ug/mg, &¥E7 7 4
#+—) %Hv, KM+MTN £&n#&5#, PIPC K T#
58, CMZ R T# 58, CPZ K T#5#&, CPZ+SBT
BETHREHNSEL L, KM+MTN &O&5#T
12 KM 2100 mg/ml &% 5 & ) ICEBRIEHIC B
L, MTN iz 2ml » IN—HCl ##I- BBk AR
BCHRL 20 mg/ml £ B L 9icL7z, ZNHLME
% 05ml (KM 50mg, MTN 10 mg—KM+MTN
#B5#), £72131 ml (KM 100 mg, MTN 20 mg—
KM+MTN 2 &% 58) # 1 [l L U 4 HRELESLEO
#5 L7, PIPC, CMZ, CPZ i3 100 mg/ml, CPZ+

Colostomy tube

Descending colon

Ileum end

Fig. 1. Surgical method for colostomy
(dorsal view)

SBT3 #/ATH0 mg/ml &7 2 & 912/ BE A Hg -
WML, £ 0.5ml (KEKE G BEIml (%
M 2R EEBIEFN TR L1,

4. BENTH D OBK KNG NE ik

BRRGLMHE T PSR4 4, 8, 24, 48IEMIH O
WRENEM ML L, & 510, KM+MTN i 4 HH
HARGEEE LR DB DT, Tl B
BWTlEL 72, @i bioassay (_—/¥—TF 4 7.7
DI E 0ot EMB L URENR & L Tz, CMZ
EKMign—t+tAfrb2—23 %N (DIFCO) T
Bacillus subtilis ATCC 6633 (FlaMdim, AJthr) %,
MTN (2{3 GAM #¥K (HK) T Clostridium sporo-
genes TMS 118 %, PIPC iz i3 poly-pepton (H A%
¥) 7g, EX (DIFCO) 12 g, ¥%AK 1,000 ml £
% HIEHT, B. subtilis ATCC 6633 #, CPZ,SBT iz
i3 polypepton (HABIIE) 6 g, yeast extract (Difco)
3 g, Wz X2 (Difco) 15 g, glucose (FI¥), XK
(DIFCO) 15 g, ¥%/K 1,000 ml &£ " 7% B 3540T Mi-
crococcus luteus ATCC 9341 % v 72, ReRARRDHL
WA (ofRRFER) (X, 1/15M V) > Bgbuffer (pH 7.0)
ICENERL 72, SRELL 2B BEANEH0.1g % 1/15M
1) > & buffer (pH 7.0) 1 mliZiEFIL, 6,000 rpm,
15ME 0L, EDLERY AT T 7405 —
(pore size 0.45 um, Milipore %) TiF@L 724D
PRI E L7, NRERL L PR ER——T
4 27 (B#HE8 mm) I LAAEE, BFLHEE
PRI TR W T 4 27 2 ESE EICB &, 37C
THRAMER S 24 RER, BRAMET I 48 BRI, R
IEHEEZAELZ, 1BEKICODEIHRDT 4 27 %
Ao, EnEFNn3Ifns +— L 2HW2, 3ENIEA
HEOEHELYRE*BEHL 72,

5. BENMEEORHE

REEHNOBENEWHBEDRERZREY L, &Y
HEABENIREE 4 HAREHICEBIT 28RS L UER
DENHEEORFEEZIT- 72,

(1) BERNTHORIY i

LENFETHEL L UMEKLZERS L7 b %
A MEH I REELZ T L BEICS b ERBEL,
BERBLUERL ) NEWE ERNC 03 g HREL,
HAMEARE (KH,PO, 4 g, Na,HPO, 6 g, L-Cystein
-HCL-H,01g Tween 80 1g, EX1g, kK
1,000 ml) T 10 {EREERARL 72,

(2) rRpEE SRS

HRMEOLEBHERSEE LT, mEERE
(B Ak HE I % 10 Q678In) , B AR TR S BiE RT3 1t & L
T CLED #£#ts (OXOID), Staphylococcus J&5y 8 F +=
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e L T=r=v b i (CEmr), Pseudomonas
aeruginosa sy MERIBENL & L T NAC % A (K40,
Enterococcus I®5rMEMEM E L T EF B (HK) %,
R AME R AR B E % M & L T GAM % A L
(B7K), Bacteroides J&5y M) ¥EM & L T BA 153 (H
K), BBEZ M (8 %), Eubacterium &, ['cptostre:
ptococcus AT MERBE M & L T BL 85y, Lactobacillus
& o MRS & L C LBS i, Clostridium &4 MEH
B & LT KCW S (11 ko> KM & 47 CW 5B
50 Do BRI ML % 10 Coifiln) % V22,

(3) LML (6] f

MM 37C, 24 By M BFSUBT R, RSV K12
Forma # MBI IC T 37°C, 48 Wy MR A HE 2
2177, HRAMEORIEX 7 7 L ik, T
RMBEORES (4 LF 2—7 No. 1 (5k8F), JERMMN
DPA /4 VF 2 —7 No.2 (), == I A&
BMTHBL 277 LBURKIL 2T 77— viEB %
ERL 7o, REMRKIIZ T T LB, ¥R I02 T T
T4—, I=Ty7EkICENEEL .

6. Enterococcus faecalis I~ £ % metronidazole
TELEEOBET

(1) FHEKS L CERALMH

KM, MTN 85 c T8 2 17z Enterococcus
faecalis 2 ¥k, BRIKTMERE 1 BRODE 3R AV 72, #3530
{3, GAM broth (HXK) #HwW72,

(2) $ZRIFH, MM HAOFANE

Enterococcus faecalis % 500 ml & GAM broth (= #

a) Cecum

rl Administration

-

o

)

—
T

__5 Concentration of antibiotics (ug/g. log)

EH
23

e
i, e i 21

ML, Forma H: e s M3 W (- T 37°C, 48 B¥ K
5Tk, 6,000 rpm, 20 rR.G L 72, ik, ST
527 4% — (pore size 0.45 um, Milipore 4%)
T L TR R T, MR 1/15 M)
> huffer (pH 7.0) 20 ml T2 ER.GRERE %60
1o o0 %, B TY ol BB A% 6% %% (Sonifer model W-200
P, Branson #£34) =T 20 KC, 30 Mg ¥ kB,
WKL B 72, oMM OB.L LR A TS
ST ANI =Tk, GAM broth (- TRE#&E
12500 ml & L #EMAa Al s L TRRAL 72,

(3) R A4 0 TR ) o2 1)

FRC AR L 2o, o3RI 45
ml & MTN (500 ug/ml) B8 0.5ml £ BA&L T, 37
COMAKPTHIG ML 7. K BUCHME% 30
A1, 2,3, ABEMIT- 05 ml SRERL 72, A RE M
FEIIRR L7274 27 Tir- 12,

2) ALV RTy MBI HRES

1. EBoUMHs L URFSE

EH B ERRIC K E 250 g HHE ) Wistar £ 7
v b & AV, f@FH 38K elemental diet (L 57—
A HTHE) KA 1AM, BECERIEr,
BT FETNOERIL, Ty FOIAMERET S
S EITENITY, AL 2RKBOEEIZ, KERIR
MEOBENEWL LU, Y2NEFL NHEL .
2, AL AKBIC LT 7y MIBRALT,

2. HHANEELIURSSE

EEBOBRBETHEBEENZLHN 5 H, KM+

b) Rectum

.+ Administration

S
T

ke .

8 2 48

0 4 8 24 48

Time after administration (h)

—o— kanamycin 200 mg, - -e-— metronidazole 40 mg, - -+~ cefmetazole 200 mg
—o— cefoperazone 200 mg, --@-- cefoperazone (cefoperazone 100 mg+ sulbactam 100 mg)
—o— piperacillin 200 mg, —0— sulbactam (cefoperazone 100 mg +sulbactam 100 mg)

Administration route: kanamycin, metronidazole; P.O.
cefmetazole, cefoperazone/sulbactam, piperacillin, S.C.

Fig. 2. Stool levels of several antibiotics in normal rats
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a) Cecum

§ Administration

?5; Concentration of antibiotics (¢g/g.log)

i 4
24

b) Rectum

b Administration

i O
T S

0 4 8 0 4
Time after administration (h)
—o0— kanamycin 400 mg, --e - metronidazole 80 mg, - - - cefmetazole 400 mg
—o— cefoperazone 400 mg, --w-- cefoperazone (cefoperazone 200 mg + sulbactam 200 mg)
—a— piperacillin 400 mg, —o— sulbactam (cefoperazone 200 my + sulbactam 200 mg)
Administration route. kanamycin, metronidazole; P.O.
cefmetazole, cefoperazone/sulbactam, piperacillin, S.C.

Fig. 3. Stool levels of several antibiotics in normal rats

MTN BRI O TH 3 Z & » L EAERRE 0
RroBNL7z, CMZB, CPZ#, CPZ+SBT »3
BicowT, £005ml (EEHS50mg) #EFhnEFhn
BET#HEL .
3. BEREYPOLIEXKRERTEE
HIEEE LG £ 4, 8, 12, 24, 36, 48RRI TR
BEBL, REBONEE L L CETEEL» SBEAS
W# 03g 2IREL, BENEYWPRELREL 72, #l
FEREFEBICBIT 52 HETITY, BB LURERL
EEBICHEL TIT- 72,
4. BENMEEOREE
BEERDBENEHHREDRELRE» L, &5
BEFMEG BB L U - 5% 36 BRICHEIT S, §
BENEEEOREL EFH L EROTFRTIT- 12,
1. B ®
1. EE7 v FoBBENEYHOEARE
KM+MTN #0058, PIPC g T#5#, CMZ &
THE5 B, CPZ K F# 58, CPZ+SBT K T#58IC
BT 25E, EBANEWROSERIBREHM £ Figs.
2, 3 2fE®EH) ITRL7,
KM 200 mg/kg & 1F 400 mg/kg BO#{ 5% D 7
v MBI 2BENEYTOBREIX, WA E LR5HE
BEEE CEHB L NEBOHVEL - 12, #5424
~ 48 BRI TSI EBNEYHIREDNHHED - 12,
FrnE—JHE3ER BB T LREOKREH% 24 BeR
BThHN, #0400 mg/kg #EHTHERBAFTHT
MERIERTD28ETH- 1,
MTN 40 mg/kg & UF 80 mg/kg &# 5 Tii,

a) Kanamycin b) Metronidazole

40 mg/kg

IR

S

_ 200 mg/kg 4r

A

—

) w
T

&~

T

T

.—E; Concentration of antibiotics (ug/g, log)

lm«ln.m _J

it

T I,

0o 1 2 3 4 0 1 2 3 4
Time after administration (day)

‘ : Peroral administration of antibiotics for 4 days
—o— :Cecum, —— : Rectum

Fig. 4. Stool levels of kanamycin and metronida-
zole in normal rats

B, BENEWE LIC 48 BERIE E TREBRUT T
% 72, KM 200 mg/kg+MTN 40 mg/kg > 4 A
EREDR ST, ZRES 24 BRE%OBERNEY
oy KM 1S, B85 T 1,687 ug/g, BT, 756 ug
/g THN, MTN i358T 9.0 ug/g, HI T 3.45 ug
/g Th -1z, (Fig. 4), %B, MTN MEI3 = DBE&
LIBT TR, WIihoiEdsr s REBRUTTH -
72

PIPC 200 mg/kg 3 & UF 400 mg/kg & T 5BEC
BTz, 8. BEHRAERTOERBDOBEHSIZ



1064 CHEMOTHERAPY oCT. 1890
a) Cecum b) Rectum
10} 10 ‘| ‘ ‘ { ’
|
|

2 8 "
&
S~
a
L 6 6F
=
b=
2
v
T 4} ar
2
s}
8
I=d 2 L 2

<2 <2r

kanamycin oxloperase havamyon and
| and fmetazole | piperacilli 5 and metradatote
et roeuda e wulbactam Vm.“
== Total,—o—E. (oli,-*- Proteus group—o— Stuphylococccus aureus

-~- Staphylococcus epidermidis,—o— Pseudomonas aeruginosa

-~ Fnlcrococcus faecalis

Fig. 5. Changes of intestinal bacterial flora in normal rats
after administration of several antibiotics (aerobes)

KM O O0#58 L UL T, & T8l
TH S E 430 ug/g B L UF 799 ug/g ¥R L, EHW Tt
4 BEf R TEBE S L7,

CMZ, CPZ 8i&l L 1 CPZ+SBT #HAK T#H 5B
DHE, T NOERKEGBICE T LR THY 24 1%
Mz, EEBLUVEBAEYH» LRLESRENEK
HagiiE N, - 8MEAZE I L 2 hiREC
|2 dose response HEE& & L7z,

2. BAMEEOELE

AR GHL MR | TEHEREEL S %D
BNME#EDOER) 59— % Fig. 5127z,

AT OHATEOLERIZ, KM+MTN
1 EHFAZEORSE TIIAREN 10,000 50 112
WAL, ZoLEEIZ CMZ, CPZ 8%l & r CPZ
+SBT #FAKE TRSBTOHERLIZIZFRLTH- 12
(Fig.5-a), KM+MTN 4 HREHE DR SET
3, 1RBFAEORSHESICANERORLVIZERT
Ho72, PIPCE THREHTORFAMER DR LR
Bt mE R EBIC XD u (, HRENH 100
GFD1ThHo1, BHANTRLECHEELLE coli
2, PIPCE THLESHLUNTIREFEL CHL L .
Enterococcus  faecalis 13 PIPCRE T#H 58, s L
KM+MTN 4 HELESEO AR SHETIIREBER
UTELD, b8 T L MREIC R L 7297,
KBED Enterococcus faecalis DEHAH* PIPC T4 5
LN DB RS K E < L TV 72, Proteus

B ETE RSB B TREBRUT % 72,

Staphylococccus J&, %512 Staphylococccus epidermidis
12 KM+MTN R OS5k E, SRECENX
WL T 2EMD A L7, Pseudomonas aeru-
ginosa NEXKIZI KM+MTN 4 SR E&oFESEOES
BTy 2ms A s, HEREWSORER
TEHIE, KM & MTNJ BRESHASOESET,
MEBEEDOK 10,000 701 & XHIZEL L 2N &
HE5HE L 1,000~100 20 1 DY 4RL 7 (Fig. 5
-b), EBENEWIORBIIERARETWLOERICHK
NXPIPCETHESETIZIVL L, CPZETE&ES5RTI
B 572, E. coli 13 &8 5BEE 12 A RBE 1,000~ 100
G0 VIZEA L 725, KM+MTN 4 BR:#E&0emE&E0
BERHERICHRL LRHBRLT & % - 72, Entero-
coccus faecalis DEIZ, I & [ PIPC E T#S5
HTORPEREL > - 7255, KM+MTN 4 HFE:#
BOFAREORS BEA R L XHIC A L 72, Proteus B
12 CMZ L T 58 T 10%cfu/g B L 72 LISMZ &4
HERSBICBTRHBRUT & - 2, Sta
phylococcus aureus & Staphylococcus epidermidis i3
RBFIC NE AT M H A S L7 H%, CPZ
+SBT AR T#E5H, 5L *KM+MTN o 4 B/
A O 588 T Staphylococcus  aureus 2 b1
KM+MTN 768 1 B4 0 # 5 8 T3 Staphylococ-
cus  epidermidis SRR BB R LI TIZHA L Tw 1z,

Pseudomonas aeruginosa D%z CMZ, CPZ ## b
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a) Cecum
10}

1

™
th;
4—%\

Viable cell count (cfu/g, log)

b) Rectum
10F

N
AU
A/
;L\A.A .IA-_.LWQ

/

Kanams o cvlogerana | banan o and
cofmetamke | s ealin | oy 2 et e
i »

Comtral "
ulbactnm

and
e

amy cin celugrranne | kanamcin ai

w
ol celmetmene | prs i | ot and et omdarde

ko
wid
mdriidae

== Total,—o—Bacteroides spp.,--+-Lactobacilus spp.,—o—Eubacterium spp.

-~ Clostridium spp.,—o— Peptostreptococcus spp.

Fig. 6. Changes of intestinal bacterial flora in normal rats
after administration of several antibiotics (anaerobes)

S U CPZ+SBT K TH 5B TRIHRALIT ¥ %
bL 100400 1 LITIZEA L Tz,
ERAEWRORERAEE K, CMZ, CPZ 84l
&' CPZ+SBT A K T 58 T RED# 100 2
D1IZEAL L, KM+MTN 4 BREGES AL QRS R
TIIBMBRLT & % » 72 (Fig. 6-a) . XERE T10°°
cfu/ g ? Eubacterium J&, Lactobacillus J& (3 KM +
MTN 1 gO&5#cHicH10EMmL, CMZ,
CPZ BB L CPZ+SBT #fRKE T#HR5H, LU
KM+MTN 4 HEESHFREORSHTHEL 2. 72
7L, CPZ+SBTHHE TH5HICET 5
Lactobacillus RO I BN 107D 1IC E & F
- 12, Bacteroides J&, Clostridium J&, Peptostreptococ-
cus BITNBEET 103 cfu/g TH 72, IHE L L B
L7z CMZET#HE5H, 8L KM+MTN 4 H
FESGEEORERTH -2, BEHERFTYTORK
SRS, CMZ B T#585 £ 0 CPZ+SBT ##H
B T#HREBTHBENH 1,000~10,000 5D 1, LU
KM+MTN 4 HR:ESHFAEOERSHTI00 hao
Lic#miL 72 (Fig. 6-b), Lactobacillus I8N EMEE
IIRRIBIC ek L, CMZ B T 58, CPZ+SPT ##H
ET#5#E L KM+MTN 4 BEEREHFRSD &
5B TORLHE L H - 72, Bacteroides J&, Peptostre-
ptococcus J&, Eubacterium &3 & U Clostridium J&D
MBETHE ST 103cfu/g i TH ), CMZ ET#
58 KM+MTN 4 ALERHFAZEOREEHTINS
SEBOBBOBLYTRTEL» -2,

ne —o— Cefoperazone

(cefoperazone 100 mg+sulbactam 100 mg)
—o— Sulbactam

(cefoperazone 100 mg +sulbactam 100 mg)
—o— Cefmetazole

Administration route: S.C.

Concentration of antibiotics (ug/g, log)

Detection |- CO= Cxyes
L

limit L L

6 4 8 12 24 36 48

Time after administration (h)

Fig. 7. Stool levels of cefmetazole, cefoperazone
and sulbactam in stenosed rats

3. BEZ Y FETNMIBIT BERER

1) BEETALT Y MBI A HBEENBITRE
(Fig. 7)

CMZ, CPZ, SBT Ol NBATREIS, EF T~ M
HARRBEN, #5% 36 BRI T T oKL e —7
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a) Aerobes h) Anicrobes 1001 K \\‘1g
0 P
A
90 '
u
8t LN
8 K
. &
R g 7
2 S
z E
= 8 . N
g s 601 \ *ca
& 4t g ..
- — - DN
g 250 T~ RN
: '?-tl' . - . \\\
s ot Z T
- y 40 -
‘2 Culture filtrate Cell free extract
<2k ‘= k. faecalis TMS 101 —o0— - -
E 30+ E. faecalis TMS 102 —o— - .-
g, ” L E. faecalis TMS 103 —0— -
cetmensn e k ) &
_ wulbactam 1l
) 20+
< Total. Baclermdis spp
® Luctubucilus spp
= Fubactcrium spp
Cltrdian
® Enterncaccus faecalis 5 Tuptrept vt s wpp 101
Ot " " L
Fig. 8. Intestinal bacterial flora in stenosed rats 0 1 2 3 4

after administration of several antibiotics

L, £ORIEMIZ CMZ 978 ug/g, CPZ 400 ug/g,
SBT 112 ug/g T, IE% 7 v + D514 24 BRI BISE
EEZ R 12,

2) BBETLT MBI 2MEENED (Fig.
8)

B AMELI, CMZ B T#58, CPZ+SBT &
THREBECTNUCBCTUMEERERSBICHEL T
#10,000 570 1IZHALTED, ZOHKRRIERET
& B Enterococcus faecalis DEHER & KB L T 72,
HOEOEHL T NTHA L 720,, CMZET#HS
B+ CPZ+SBT K TG H DB T3 Enterococcus
faecalis, Staphylococcus epidermidis, Pseudomonas
aeruginosa NFL 13 CMZ B THREBICL VHETH
272, RERAME TIRmRSHE LICIERSHICHX
#1,000 2D 11 P L T2, CMZ ETH 58 TE
E W TdH b Bacteroides J&X> Peptostreptococcus &
DL HEBHTH > 72,

4., MTN &Lk (Fig. 9)

1) EMRamdaic & 2 A4EL

WIENokOEMRBMEE LY A58 TH MTN
DIEWIZ RICEMARERIIC A L, 4 RBENKRF
Fifiiix 41~42 % & e - T 7z,

2) HEEIFHIC BT 5ANEL

Incubation time (h)

Fig. 9. Metronidazole-inactivating activity of
culture filtrate or cell-free extract from Entero-
coccus faecalis

ERFHAACZEAICBYTL MTN &tz 8
BeIC W U, ROGESE 4 Befll ik o B Az 73~78
% & 7 o fo s EAR R L X MTN o R iE 1L
3L DICBRETH - 12,

. * =

KEARFREDEHE L LT, BERSL L IR
DWEBILFEIIEELMETH 5, ZDRETFEEK
E LT, BR%ZH®IZ L (mechanical), BBRMAEEY
WA &+ % (antibacterial) & T4 5 colon prepara-
tion A*LE & 7%t 5, Mechanical colon preparation &
LT3, EDRTPN»*HRHTHBZ LizE nHE
2o b8 60 ThH B, —F, antibacterial colon
preparation (2B ¥ 2 A @& & L T Garlock”id,
YT 7 BIOWEI S H KB R O Hr 1% B i o F B
CHMTHEIL2BEL T3, KMOBEMHES
Cohn 6P 5L 7247, & LiZHF 1l 6243 Bacteroides
BEM L L 12 RAYERIC AT 5 antibacterial colon
preparation & L T KM & lincomycin (LCM) o5
BOfKS5 % #42 T3, Antibacterial colon prepa-
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BASIC STUDY ON THE USE OF ANTIMICROBIAL AGENTS
FOR PREVENTING INFECTION FOLLOWING COLON SURGERY

Shu Nakamura

Third Department of Surgery, Toho University School of Medicine,
2-17-6, Ohashi, Meguro, Tokyo 153, Japan

Based on clinical findings and animal studies showing changes in intestinal bacterial flora in rats,
we have previously reported the usefulness of colon preparation for preventing postoperative infec-
tion in colon surgery. In this study. we selected effective microbial agents for colon preparation
before surgery, and determined adequate dosages and treatment duration from a new point of view,
namely, in addition to performing a basic study on changes in major intestinal bacterial flora, we
serially measured levels of various antimicrobial agents in intestinal contents in normal rats fed with
elemental diet and in rats with a stenosis prepared as an ileus model. In the normal rats, metronida-
zole (MTN) when given orally together with kanamycin (KM) for 4 consecutive days was first
detected in intestinal contents on daytreatment, and its levels in the cecum and rectum were 9.0 and
3.5 ug/g. This concomitant treatment markedly reduced major intestinal flora. When the animals
were percutaneously treated with piperacillin (PIPC), cefmetazole (CMZ), cefoperazone (CPZ), or
cefoperazone (CPZ)+sulbactam (SBT), peak levels appeared 8 h in the cecum and 24 h in the rectum
after administration of PIPC, and the other agents peaked 24 h after administration. Peak levels in
the cecum and rectum were 430 and 141 ug/g of PIPC, 753 and 1,025 xg/g of CMZ, 66 and 978 ug/
g of CPZ, and 89 and 790 ug/g of SBT. When levels peaked intestinal bacterial flora in the groups
percutaneously treated with CMZ and CPZ+SBT showed the same effect as that in the group given
KM+MTN orally. In the rats with stenosis prepared as a model of patients without sufficient
preoperative preparation, including oral treatment with antimicrobial agents, due to an occlusive
condition, the levels of penetration of CMZ and CPZ+SBT were determined because these agents
were thought to sufficiently penetrate into intestinal contents in the normal rats. Although CMZ and
CPZ+SBT peaked only 36 h after administration, the decrease in intestinal bacterial flora was the
same as that seen in the normal rats. These results suggest that oral treatment with KM +MTN for
4 consecutive days, and percutaneous treatment with CMZ or CPZ+SBT at 24 h before operation
serve as an effective preoperative colon preparation to prevent infection following colon surgery, and
that systemic treatment with CMZ or CPZ+SBT 36 h before operation is an effective bacteriological
preparation, even if an occlusive condition prevents mechanical preparation.



