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—Bolus ik & AHHED Ik —
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CPFRE 154E 5 H 15 H3AF - SFRE 15 4F 6 H 24 H5#)

Escherichia coli ATCC 25922 12X % 5 v M FEREET NV E A\, cefazolin (CEZ) % 10 mg/kg
H B\ E 20 mg/kg ¥ 5 L 20BN OME % 2 21 L, bolus fHERS (IV) & MiHEEES:
(DIV) 2B 2 Puiizh % ihad Lz F 720, BT CEZ I 2 BREIClE L, s
RIZOWTHE L7z 10 mg/kg ¥ 58 & 20 mg/kg 58 & & IV #EIE 1 BER I X O 2 KR DIV 12
HAREFITHR IR R 2R L7z 72 10 mg/kglV BZZR GBI LS TH B2 HHH 5T, 20 mg/
kg DIVE L) HBVRIREZ R L7z MBI 2 REEARE (Cuw) 1 IV B2 DIV BEICHA~ 1.3~
38R TH o720 LA L, DIVEDMAHE LRI (T ZIVEELID 0.6~2.1 KM EWD,
AW OB HIEREE (MIC; 2 ug/mL) D Lo % MR LM (time above MIC) 1% DIV
HEORPIVEL DIFHAETH o 72 (10 mg/kg ¥ 5- Tl IV #; 2.8 K[, 1 WER DIV #; 3.7 Refd, 2
R DIV #; 4.4 BERE, 20 mg/kg % 5-CIx IV #; 2.9 Ke i, 1 K:R DIV #; 5.9 Kp, 2 K DIV #F;
4.6 ) o BHIETIZHEIT S CEZ @ Cuw ZIMHD 1/10~1/20 LKA TH o 7225, Tup i1 LY 0.8
~2.0 K FEd o 7. BHETIZBIT S CEZ @ time above MIC (&I IZ LR TH L, it & &2 IV
B/ A DIVEE L DIFHHETH - 72 (10 mg/kg $x5-TIE IV #E; 1.4 R, 1 1KER DIV B 0.1 KR,
2 R[] DIV #; 0 BE[, 20 mg/kg % 5- T2 IV #; 2.7 K[, 1 B:[ DIV #; 1.8 B¢, 2 K:[ DIV; 0
K)o CEZ ® &) ICEAMAROEOCEEANCE L T, muiidiEEsfs 55 bolus FHER G- 253

HOAMAT 2 REFICL, BMOBRRIRICO RS LE 2 b,
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W 120 LT postantibiotic effect (PAE) 2R3, 75
LABGHERW IS 3 5 PAE Db T2 TH Y, TOPHIENIE
HHWEOR S TIEAR L, MEOR/NEFHIERE MIC)
VL E O IEHN IR & R L 72F5R (time above MIC) KPR
FTHEINTVWEY, 2D, -5 7% ZRIEOHRG Tk
& LT, IiH T MIC DL oA E 2 RIFMICH o T
MFFCX D HMEEENCRETCRIFINTELYY, Ly
L, &GO Td BRI B 2 Y B REAS ML H 2
BUILZENEFATTLLERRO v, EESIEE T = 5%
DOMBAINB IS & O~ OBAT 2 BRIRIISHRE L,
bolus HHA:F5- I D AT AR A ML i 51 0 Z U X
BIFCHo7EMELTVWDETY, § LENDHETHL L
FHUZ, bolus FHERH GO MMz RE T LEFH L &b
Nd, 22T, AMETEIRENZ LT 2 R5ETH2
cefazolin (CEZ) ##MIEL L, v FOETFREREETFTNVE

v, FEHORSHHEIC L PR RHR &L EROBITHRE T b
AT L 720
I. ##® & F &

1. B W

ST R — A (Bk) X DARE 200 g HiEO Y £ A
y—RHEWET v 6 MEmEHEAL, BRFOHLREY
M CHEIEEE (Co—60 THIMN) LMK AKEZH, 1
I ] T DR FEERICAE L 72,

2. W Ot

B #RZ Escherichia coli ATCC 25922 % w72, 1)
7TV A R B TTiR#E L 72 % 3x10°colony
forming units (CFU)/mL & 7% % X 95 \ZAEHIEE
L, ZNZPVTEIIA 743 V5T LI0RBANL £
BRICAE L7z (ed&iiE: 3x10" CFU/mL) o

3. A

YU 3£ 1S cefazolin (CEZ, BEIRIEM T (B, WK
R 2EH L,

4. Carboxymethyl cellulose (CMC) IR & ®
YERL
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BAbF S () X5 S Nh72CMC1.5g %4
F100mL IZHEMRL, F— b2 L—=7THRRE L. 29
L THER L 72 1.5% CMC ¥ % 37C ISP L CHt®)
PEEOTBE, TO%PI21/10 B OM B BRER %2 R
mu, X <HA L7z (CMC MR & 3x10°CFU/mL) o

5. CMC B FIE&Ge R —F OEK

CMC B PR AR — F OERIEAIN S DT L7248
WiT 57290 T—FIVRREEFICT v MESHOKEEE
BENY AV THTE L. ZOWMDOETIZ23G DiE
WETHEmL OZAEIEAL, PERROKR—F Z1ERK L
720 BH, T—F VEREETIC EREo CMC Ml S %
BETFR=FWIZ3mLEAL,

6. IHWIER

1#% 10~15L§D2& L, FTFHR—FWNIZCMCH
WIRERZIEA L7 LI & X D IGHEEREZ G L7,
70—t YWAREETIC, BEIRD S CEZ % bolus
# (DLTFIVERT) H DIk HiEiE (UK DIV &
Wd) 12&D#HG Lo DIVETIRI Y Y VRYT (F
VE (BR) % v, 1B X285 C CEZ %
5 L7z, CEZ Oof5-81x 10 mg/kg B £ ¥ 20 mg/kg
L, 9 PAOEERED 1mL/200g £ %5 X 91
A CTHRARL 72,

7. R—FNBHE & ME ORI
CEZ ¥ 5-BAtfith, #EEFMIZT v FOLBE L ) ~/5Y
YIRIL 2 47, RIS R —F B IHEZ R L 72, B
KEREUR, T v N % REE S 272,

8. R—FHNAERHBOME
FML 2R —=FHNBEHHEO0S5mLE M) 7 bV A 74
ITHEMARL, P T VA EREKIC0.1mL %

fillzo SNE—MERELTELa0—Hh 58I
ek s G- Ra L A Byl

9. CEZigEDWE

B OR—FHNEHTEE 3,000 cpm T 10 5HEIL L
TEHFEZHRIML, miEe & HIWERFT-80C Tl
KR AE L 720 CEZ Di)¥ 1L bioassay i (NX—7¥—7F 1
A7) XDl L7, Bioassay DMEW & LTl
Bacillus subtilis ATCC 6633 & JH\ 72, W ek
OFEANOFHE E LT, M5 b B e B 12 3w 5
v MiHEE, BHREPRENERICIE 1/10M ) >~ Bk
R L7,

10. H/NVEBEMHIEREE (MIC) #lE

F)F VAT A3 TIx10°CFU/mL & 7% 5 X 9
WCHWR A RN L 720 SO LI, REIEES0.25
~16ug/mL £ 7% 5 X HIZCEZ RN TH#L, 1,2,
4,6,8,24 FEE OB E HIE L7,

11, MEFFNRE

WEFF I MUE 2 1 Steel-Dwass D% & ik H: 2 H v,
P<O.05 % HEEHD & L7

II. #& S

1. F—FHNBHETHOME B OH:R

oF BEEE I IE AR 2 BRI T — BRI ICH B0 A 2 o
oS, ZOBRIEIIEMWHEE IR L, 24 R #%I121% 107
CFU/mL Y FIE L7 (Fig. Do &8, »EEF v b
DR TR R —F 13 3~7T HRITHHE L, HEBEAFL
F—T SNEKRER L7,

CEZ 10 mg/kg &5 MED 9 B, IV HET 4 K212 2.8
x10* CFU/mL & WH#AWA L, Z0H%bEHELICHED
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Fig. 1. Effect of cefazolin on bacterial count in infection exudate.
IV: bolus intravenous injection, 1 h DIV: drip infusion for 1 hour, 2 h

DIV: drip infusion for 2 hours.
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Table 1. Statistical difference in the bacterial counts for the treatment groups

a) 10 mg/kg

2h 4h 8h 24h
10 mg IV vs 10 mg 1 h DIV p=0.002 | p=0.041 | p=0.002 N.S.
10 mg IV vs 10 mg 2 h DIV p=0.019 | p=0.019 | p=0.018 | p=0.019
10mg1hDIVvs 10mg2h DIV | p=0.032 N.S. N.S. p=0.013
b) 20 mg/kg

2h 4h 8h 24h
20 mg IV vs 20 mg 1 h DIV p=0.001 | p=0.001 | p=0.004 | p=0.009
20 mg IV vs 20 mg 2 h DIV p=0.019 | p=0.018 | p=0.018 N.S.
20 mg 1 h DIV vs 20 mg 2 h DIV N.S. N.S. N.S. N.S.
¢) 10 mg/kg vs 20 mg/kg

2h 4h 8h 24h
10 mg IV vs 20 mg 1 h DIV p=0.001 | p=0.001 N.S. N.S.
10 mg IV vs 20 mg 2 h DIV p=0.019 | p=0.019 N.S. N.S.

WEOBD ZBDI=0S, TOBRIIIEMITER L, 24 R
#1213 1 BE [ DIV # 1% 2.3x10" CFU/mL, 2 K[ DIV
#131.1x10* CFU/mLIZ3# L 7= (Fig. 1a) » CEZ 20mg/
kg %5 BETIE, IVEE, DIV EEE B ISR I B AT
AL, 24 W #1213 IV #f 1% 8.4x10° CFU/mL, DIV
it 1~3x10' CFU/mL I3E L 72 (Fig. 1b)s

10 mg/kg G THIR B 2 i3 5 &, IV
DIV HICHANR, ZIZEMHEATARICEMEZ R L7z, 20
mg/kg IGFBEM O TH, IV H ORI DIV I
WAREFICEA L TW722%, 1K DIV # & 2 KR DIV
BoOMICIZAEEZRD L) o7 (Tablela, b)o

10 mg/kg IV #f @ B £ 11X 20 mg/kg 1 I i DIV #f %
20 mg/kg 2 [ DIV B O Z 12X, 2B LU 4
K QR R CTHBEIMEZ /R L7z (Tablelc)o

2. MIC {#ll%E

E. coli ATCC 25922 |23 % CEZ @ in vitro DL
W% Fig. 2 12K L7ze 2 X 0 SBRRARIZH§ 5 CEZ
® MIC & 2 ug/mL & ¥ S 7z, CEZ X 1MIC £ T
IR OBINC X ) PURTE ORI % B 7278, Ehbl
FIREEZEO TOHRR RO RIIAD SN d o7,

3. CEZ DIk

CEZ oI h i o HER % Fig. 312, B FM 8
J A—% —% Table 2 |78 L7z, CEZ O¥5-BMG#, IV
FEX 54, 1 DIV #E 1X 304, 2K M DIV HE &2
KT ENZNIREIRE (Cuw) (ZE L 720 Con X IV
B, 1K DIVE, 2K DIVHEONHICEKL 2D, 3
FoiZ, 10mg/kg TIZ1:0.8:0.6, 20mg/kg Tl&
1:04:03THo7z0 #lZ, ¥—Z UKo CEZ ol
R (Ty) 3 IV #E, 1B DIV #, 2 [ DIV
MONEHIZEL 2D, 3B DHIE, 10mg/kg TIE1:14:
2.1, 20mg/kg TiX1:1.9:26 Thotzo HEMIEHE

8 ] F T T I (AUC) 1 IV #E, 1HERH
DIV#, 2R DIVEEOINEICKE 2D, 3F DI,
10 mg/kg Tix1:1.5:1.9,20mg/kg Tid1:1.1:1.6
TH o T2o RERERD MIC LA D EE % #EHE L 72 W [
(time above MIC) i IV #, 1 K¢f DIV #, 2 K DIV
HOMHICELSRY, 3FDMIZ 10mg/kg TlZ1:1.3:
1.6, 20mg/kg TiZ1:2.0:1.6 TH-o70

4. CEZ OBHWETIRE

CEZ OB Wi O % Fig. 412, B HEW
N A —% —% Table 31278 L7z, CEZ O# 5 -Bilatk
Cuax \ET 5 T TORMIZMEEF O ZICHREN, IV
FEIX 3045, 1WpR DIV #1132 WefE, 2 By DIV L 4
B2 L 72 BT O Cre IMEEFOZ IR 1/

1012 L

1010
3
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B s 0.25 ug/mL
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2 — — — 4.0 ug/mL
p‘g — - —--8.0ug/mL
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Fig. 2. Effect of cefazolin on Escherichia coli ATCC 25922

in vitro.
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Fig. 3. Concentration of cefazolin in serum.
Table 2. Pharmacokinetic parameters of cefazolin in serum m. = =
D Conax Ty AUC Time above *ﬁ%%ﬁ‘%ﬁﬂ% Eﬁ?{fﬂ]g k %ﬁﬁ]\ L7 f(ﬁ 9:?#*3{37 % i’éﬁlﬁ’ffﬂfﬁﬂ
ose | Method | /mL) | ) | (ug'h/mL) | MIC(h) " -
He/m He"h/m % postantibiotic effect (PAE) &\ 9, R=31)
v 42.0 | 1.6 29.2 28 UIFRORMPSBEINTWAHRTH ), Paker b
10mg/kg| DIV(Lh) | 32.9 | 2.2 42.8 3.7 ER=3) VG RER M S e e%, — 2R
DIV(2h) | 26.4 | 3.4 54.1 4.4 FHAEZ 5w Z & %2R LY, Eagle 512 X ) KA
1\ 115.9 | 1.3 61.4 2.9 TORZ YY) VKT 5 PAE 2R & T v 5230,
20mg/kg| DIV(1h) | 45.4 | 2.5 | 721 5.9 PAE 312 L A LOHHBEIAAET 2HRTH L%, T
e T Y N - o
DIV(2h) | 36.1 |3.4| 850 4.6 DA RS EHWIE EMBPOMATDEILY K7

Cuex: maximum concentration, Ti.: half-life, AUC: area under
curve, MIC: minimum inhibitory concentration

10~1/20 & IS & & F o 720 IV EE, 1H:R DIV B,
2 KE [ DIV OB HEFICB T 5 Cow D ILIE, 10 mg/
kg Ti121:0.6:0.3, 20mg/kg Ti¥1:05:03TdH
5720 BHEHIIET 5 Tue (XM & KL, IVEE, 1
B DIV #, 2B DIVEOIHICEL &Y, 3HDI
1Z 10 mg/kg TlZ1:1.8:2.3, 20mg/kg Tid1:1.7:

2.0 THh o7z $5-PM% 8 KEM T To AUC & i
LA, IV EE, 1EER DIV A, 2 KR DIV EEOJEIC
ISR, 3FEDIIZ 10mg/kg T 1:0.6:0.4, 20
mg/kg TIZ1:08:05 THo7 IVEHDH L, 10 mg/
kg ¥ 5Tl 1.4 BRI, 20 mg/kg $5-5 Tl 2.7 BEf
272 MIC UL LB % #EFE L T 7228, 1 K] DIV
FETIZZEND%0.1 WERY, 1.8 R & A2 » 72, 2 IR DIV
FE1E MIC IZFE T X 2h - 7225, 20 mg/kg 2 I DIV
HTIZ1/2MIC (1ug/mL) LL Lo E % 2.8 KR IC
bz ML TWwiz,

Z) 1,11,12,32)

o 7T ABERICH LTI RTOHRIEIL,
7o ABEMRHICHLTET I/ Z) 3y FRE, =a2—
FouryREIZRDONTVES, @FL-F7 57 2%
IZIZ T 7 ABEHER I T 5 PAE 3O 5N R 0
Pseudomonas aeruginosa (21, H I3 LRI
DOLNTVRHELKLTHBY, ZOXIWIB-TF7 ¥ A
FRIIZ T T DB L PAE B\, 73/ 7Y 3
¥ NREE, REO EFICHEY, HEREEOPURG T
DMAFRD b L7280, REMAFEDOIHEF L vz 503
B-7 7 % HZFRFEIX 1MIC F TIEHREOHMIC L ) &hFE
ZHTH, TP EORETIIPIRGEEICS £ ) 21’
7 {, vancomycin, clindamycin, ¥ 27 T 5 f FZ 3k
ERBRIS, RERARAEE DO IR & v 2 5577, Zhw
MIC DL E ol 2 KR MM T2 2 L EE L S
N, B-7 7% ARFEORWERGHEZ, FHix5 7203
BRI GPEEEZONE ™, HNEORS M
AR HEFRRER & PAE 2 I 2 7-#iBHNTITH 2
EWD o L DBRIEMTH S L L7 Eagle ® i idBAE
bEHTHLY,

HIONDEIRI IR D EAE X, WILEZR &4 H

’
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Fig. 4. Concentration of cefazolin in infection exudate.
Table 3. Pharmacokinetic parameters of cefazolin ES —g—ml«’féi]j\] eI srzENns , E- XD AVIAT S e
in infection exudate DHEBATIZ RS CHET 2 E 22 5 R 20, A0
Dose | Methoa | o || AT SRR R R U, L 1R
- WHNOBITIIRIFTH L EINTBY, #icy 3y
3.7 2.4 8.4 1.4 e PSRN St 4 9 N
A SROFEVIERNL, MEBTIZEW AT L 7ok
Pv@Eh) | 1.0 |54 34 0 HEHEEAIRIEIC L D BE STV L SRTV B,
v 6.4 |25 14.7 2.7 FHEDAAEL, BMIME OZBIEL SO, &) HE~O
20mg/kg| DIV(1h) | 3.2 | 4.2 11.4 1.8 KAOBITVREET S5 DLEZ LN T W5, Tawara
DIV(Zh) | 1.7 | 4.9 6.8 0 5% CEZ OMBEBATHRITEEMRET IV TR, RIE

Cuma: maximum concentration, Ti.: half-life, AUC: area under
curve, MIC: minimum inhibitory concentration

BTG F, KT EE 2 E0d 5, Th
5 DORBEGDHHITH B PR HE OG- H:1%, MAIZB
L EMBEOME R, BIE)IL S FH E T % Eagle
SOMFENS LREWOMIC #EEL, ZhihEwn
MR & R\ R AESRR C & 2 MR EREL SRR S T
Who LA L, WIED X 9 4B &Gl B v -l
PEPDEDHTH Y, MhOERREZ X 0 R
IZh720 MIC DL EICHERE T 2 S EHEETH 5 28, &G
DET= BB R OB D D6, WV I IEGSHIRA
HH 2 BATSCLPDPEEE R L3TTH S,

B-5 7 5 LZRIEOHMBA~OBITIE, RBEEAIME N7
W, F L L TEMIMLE OB O BB % 8@ - TR
NEERATT B0 %  DMMRIZILO BV 7= B % A
LTHBY, 5 TEH 1,000 TOWETHIVEIEEE
RS EDICMBEIMNCHE ZEHFNTE L, ZOR,
M s > o8 LA L7234 capillary pore % i#i#T

XD EBEOEF - -TMIME TIIEA LA L2
FHHEANOBITHEDONLZ EEWMELTEBY, &
H G A 3R O R W EH] T E DR AR~ O R 4T
B L TWB 2 EHARBEIN,

PR D in vivo TOHRFRRIZ, FE LT RK
YegZB 2 B1F 5 ED (Effective Dose) s HIZ & 1) 34 &
NT&E72, Lo LB A DOEF DO RBAT R Y H OF%
BWEZIBEBETE Vv, ZOOKEOTORYE)
TR NR L 728 53500 X AMEER RORK 21T 720,
v PETEGEAR—FETFTNVE LT carboxymethyl
cellulose (CMC) R—F % HWERET- 72,

REBRIZHNT2T v FETEGAR —F €7 VI ERIRI
Wi, KM, BREAROSEEERG L EZ b5, 72k 2
X, FUEMIR D) VoI ~ AV A O/
DB IR RO G 2 ERTNICHY T 0L
Ez bz

CEZ I3, Mk ~oRIF=BITHE R L, 7F
YW ED T T ABEESKRER, VT okl
D77 AEERICHBE BRI ET2EHTH D,
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PR HEPAANL IR T % RIS MR 2 MBS &
WY, F BN ENOREN DR LR, H
YER A 7 2B 2SR v e o Rtk 5, it
7 = 2REORFIHE LTREICDLVEH IR T
WobEBNY, HILEoMmBEIERE L L TREMW L CEZ
ZFEEEEE LT L7,

Sy MNETFTEEEFLOIY ha—LVEOR—FHE
HE IR R, 2 BRI TR R 2 B0 20 %iX
XA R L, 24 BRRIH£I121E 10° CFU/mL D B2
L7z0 2 I THIEEDS R WA Lz0iE, R—FHN~
DR DIEAN 24 B 2R THOITbNELD, K—F
WIZHIMER, fikz SCBMEF R L TBY, oK
—FPIIEA S NMIE I, HIMERPHIRICS 5 3hb
TO—IERICHAIZ Sh bzt EZ 5z,

CEZ |2 X 2 {B#EFEERTIE 10 mg/kg 58 & 20 mg/
kg 58 L b IVHEADIV (1h, 2h) BN, &
WHWHIER R 2R L7 & ORRGEE 7V O FEERkE T
S, IVESIEDIVES XD AR REGETHY,
DIV#5ED 1/2280 IVHELS TS, IVEGHIEIRS
B2WEM & AR THBEICHVWIIEAREZ R Lz, &
DOBEFNROEL, HGFBEIC L 2HEYERE, FRoR—F
WBHIEAN DI BT ICE DD LD TIE W EE R
b7z,

IR T A=y =55 &, M, BHEE
B D Cow (T IVEE TH L, 1H [ DIV HE, 2K H DIV
T BRI R R D12 oKL 2 Y, F 2218 o
Conax 1 FEBHHICIEREBICE <, 1125 26 {50
FETd o 7z, MAEH, BHEH O Ty 13 IVHTHEL,
1 [ DIV, 2 K¢ DIV & HER SR 251220
Bl hole ZORKENSLT S L, bolus ifHiFEd 513 M
WEHER G, R B iR o CEZ % —
REICIZ LA S8 2205, BEOKTHREL, RFEMICH
720 CEZ V% MEFF3 2 IIZ M FHER 5 05F % Td
LHEEzZbNSL, LML, AUC R time above MIC i3,
MR T IV B DIVELRE L, IVEND - &
HIMET D > 7225, BT TIE, IVEZE 1KH
DIV, 2K DIV & #ER M 2K < % 5 122 Kl &
otze 2F N, HMAEH T time abobe MIC % RR¢fHIC
D7z ) MR B I ATEEER S PE R TH 505, Bl
WH Tl bolus HER G PHEHTH D L E X bz, FE
ERICH W72 E. coli ® MIC 13 2 ug/mL T& Y, 10 mg/
kg 2h DIV #% 20 mg/kg 2h DIV #7: & Clx, BHK
H1D Cowe 2 MIC IZE L TW 257255, 20 mg/kg 2h
DIV BECIZPTHRN R AF20 S N7z Ui S 0y 75 MIC
DToOREIZL> THRMEAEZZTALE8HY, 2
% subMIC % & v 9 A%, time above 1/2 MIC 1% 10
mg/kg 2h DIV # T3 0 ] TH - 72%%, 20 mg/kg 2
h DIV #1328 K1 TH 0, ZHHPMRER RO LA -
hotEzZoNT,

FEHMBEEOBOWIIRIETY, EEKRREE TV TIEH
WBATENFVZ LGS TB Y, BHEPORA
REDHARBATEICRE CEBEL T E®Y, L)
T, IEEMBEANOMBRT D & RIS O MR T
T B L EHEL V. CEZD X 5 IZEARKAED
EVIEFNCE L Cld, Mk SIE DR E I BITR IS
THEEZON, FECL D EBEOITTELZIREL,
EWIIL A 5N 5 bolus FHERR5-A3HEH] O MLk
1o BIFIZL, MOBERRICO RN 728 % 2 bhiz,
PR OG- '/ D% WA Ml o0 MIC 9RO &
FREA SRR A1E, £ XD #5.3:TH BB
DEFPRVERBDNLY, HHEEOHRGEN DY
B RME O MIC REAMEEIEHL 2 dIIoN0, &5
B E BHEROEZIRELS LD bDEEZ LN,
CEZ ® & 9 IZHAMEEORHWIEAITIX, bolus FHEH
51, BYSHREANOPIEIEOMBEBIT 2 Z BT 5 L A
IR G ARNEN R 5 TH 5 2 AR S 7z,
BIVEH O MER R FESE 2 S, LER/NROE 52T
RARBROBREZ B 72012, MIC D E7% 5K, &
F#ERORL PIRE, Zo&k5EIIOVT, 5% D
Bt LT 8D H 5 EBbh b,

ooOE

FaiZ H12H720, HETIREW 20728500
AVRVINE BRI RS —AVRHE A B G Al 12
L Ed, T2, EROBERZ T boWaike
AR DR B L F 9,

X ik
1) FERE—, HRENRE: HUHED PAE. &4E 19: 283
~288, 1989
2) Eagle H, Fleishman R, Musselman A D: The

bacteriocidal action of penicillin in vivo: the
participation of the host, and the slow recovery of the
surviving organisms. Ann Intern Med. 33: 544~571,
1950

3) R S, VAR, RIS, Al 1153 Cephalspo-
rin C RIVAEME DOKWIERIZOWT, % 13k, in vitro
\2B1F % Cephalosporin A4 5 D Escherichia coli
W29 BB HE R . Chemotherapy 23: 3179~3191,
1975

4) PIIFE, EHRE: LR oRGBICET 5%
BT, 11, KB W% o Wi RBERICH T 2
Cefamandole ® %)) i, Chemotherapy 27: 59~69,
1979

5) AfEAHEW, Tl 8, Bib By, b FUEMRAINE
W R ~OAEWERATICHET 2 BRNMRET (2).
Chemotherapy 33: 331~336, 1985

6) AEAHBiE, SFATME, B B, Ml SPRHEIC B
% 1105 OHABER - BRME . Chemotherapy 34
(S-3): 581~592, 1986

7 AEARHIG, MEEE, ML B, b AwE oM
PRATICEES 2 ERIRIMES . Chemotherapy 31: 1042
~1046, 1983

8) AEAHEIA, B By, FoHEZ, M BAEWE ORI
PRATICE T 2 BRMGET (2)o Chemotherapy 31:



VOL.51 NO.8

CEZ 0 B3t i P B 712 W5 2 JEBE oMoy

483

9)

10)

11)

12)

13)

14)

15)

16)

17)

18)

19)

20)

21)

22)

23)

24)

490~495, 1984

B, HEEE, BIE R GEREOEHER
DHf3E, Carboxymethyl cellulose &#:12 X % PLISHESE
FOERRFNT. JEFHERE 88: 1472~1477, 1968
TREET, NHEESE, SSET, i v b Carboxy-
methyl cellulose K —F 12 & 2 Fr oy EIHE € 7
WV OIEK. Chemotherapy 38: 552~559, 1990
Bigger J W: The bactericidal action of penicillin on
Staphylococcys pyogenes. Ir. J. Med. Sci. 227: 533~
568, 1944

Craig W A, Gudmundsson S: The postantibiotic
effect. In: Antibiotics in Laboratory Medicine. p.515
~536, 2nd eds edited by V. Lorian, William and
Wilkins, 1986

Bundtzen R W, Gerber A U, Cohn D L, et al.:
Postantibiotic suppression of bacterial growth. Rev.
Infect. Dis. 3: 28~37, 1981

Gundmundsson S, Vogelman B, Craig W A: The in
vivo postantibiotic effect of imipenem and other
newantimicrobials. J. Antimicrob. Chem. 18: 67~173,
1986

Eagle H: The recovery of bacteria from the toxic
effects of penicillin. J. Clin. Invest. 28: 832~836,
1949

AL, SENPHEN, ARG, b EERAE TS
BIFEE77 AV EHH 1gF v ML S cefazolin
DRNENE, LA OHE 15: 766~774, 1999
FBE—, BRN#HE i ¥ i 77 r~ax
RTA YT 8T A—=F =5 DORE. [LFELOHE
3 5: 1056~1062, 1989

Ml B, MSE=, PRI, Al IR o H B
L ZDORIE (MRSA % H.0MI) s Surg Fronti 14: 331
~336, 1997

RAREM, WRGE, Bl B, b bsFaics
\7 % cefazolin D WA~ D52, HIH/ 26k 88:
255~259, 2000

Barza M: Principles of tissue penetrations of
antibiotics. J. Antimicrob Chemother 8: 7~28, 1981
Wise R: Protein binding of f —lactams: the effects on
activity and pharmacology particularly tissue
penetrationl. J Antimicrob Chemother 12: 105~
118, 1983

EAHNG, RERY, ERLEEZ, fi: Ceftriaxone it
BANSBMEPRBATICH T SRR
Chemotherapy 40: 498~503, 1992

Tawara S, Matsumoto S, Kamimura T, et al.: Effect
of protein binding in serum on therapeutic efficacy of
cephem antibiotics. Antimicrob Chemother 36: 17~
24,1992

VARME: B7 75 ARPAROMBEEAKEEGIZHT
% fff%%. Chemotherapy 31: 448~455, 1983

25)

26)

27)

28)

29)

30)

31)

32)

33)

34)

35)

36)

37)

KBRS, REHMCE, PR, i SIEEA~D B
5 7 % L5 D47, Chemotherapy 36: 632~639, 1988
LeBel M, Gregoire S, Caron M, et al.: Difference in
blister fluid penetration after single and multiple
doses of ceftriaxone. Antimicrob. Agents Chemother.
22: 123~127, 1985

Gerding D N, Van Etta L L, Peterson L. R: Role of
serum protein binding and multiple antibiotic doses
in the extravascular distribution of ceftizoxime and
cefotaxime. Antimicrob. Agents Chemother. 22: 844
~847,1982

Peterson L R, Gerding D N: Prediction of Cefazolin
penetration into high and low—protein containing ex-
travascular fluid: new method for perfoming simul-
taneous studies. Antimicrob. Agents Chemother. 14:
533~538, 1978

Peterson L R, Van Etta L L, Fasching C E, et al.:
Effect of protein binding on simulated intravascular
and extravascular kinetic of cefotaxime in an in vitro
model. Antimicrob. Agents Chemother. 25: 58~61,
1984

Paker R F, Luse S: The action of penicillin on
staphylococcus: further observation on the effect of a
short exposure. J. Bacteriol. 56: 75~81, 1948

Eagle H, Musselman A D: The slow recovery of
bacteria from the toxic effects of penicillin. J.
Bacteriol. 58: 475~490, 1949

McDonald P J, Craig, W A, Kunin C M: Persistent
effect of antibiotics on Staphylococcus aureus after
exposure for limited periods of time. J. Infect. Dis.
135: 217~223, 1977

Bustamante C I, Drusano G L, Standiford H C:
Postantibiotic effect of imipenem on Psedomonas
aeruginosa. Antimicrob Agents Chemother. 26: 678
~682, 1984

Vogelman B, Craig W A: Kinetics of antimicrobial
activity. J. Pediatr. 108: 835~840, 1986

Craig W A, Ebrert S C: Killing and regrowth of
bacteria in vitro: a review. Scand J. Infect. Dis.
Suppl 74: 63~70, 1991

Craig W A: Postantibiotic effect and the dosing of
macrolides, azalides, and streptogramins. In: Zinner,
S H, Young L' S, Acar, J F, Neu H C, eds. Expanding
indications for the new macrolides, azalies, and
streptogramins. New York: Marcel Dekker 27~31,
1997

Craig W A, Leggett J, Totsuka K, et al.: Key
Pharmacokinetic parameters of antibiotic efficacy in
experimental animal model. J. Drug. Dev.1 (Suppl 3) :
7~15, 1988



484 H &K At % # & % & M ik AUG. 2003

A basic study on the penetration of cefazolin into infection exudate:
a comparison between bolus injection and drip infusion

Hiroyuki Toeda
Department of Surgery, Teikyo University School of Medicine, 2-11-1 Kaga, Itabashi—ku, Tokyo, Japan

Rats with subcutaneous infected pouches were treated with cefazolin (CEZ; 10 mg/kg or 20 mg/kg) using
an intravenous bolus injection (IV) or drip infusion (DIV) for 1 or 2 hours. Samples of serum and infection
exudate in the pouch were obtained at regular intervals after the administration of CEZ. Bacterial counts
in the infection exudate were assessed using quantitative cultures. The concentration of CEZ in serum and
infection exudate was measured using a bioassay. When rats were treated with the same dose, the effects of
CEZ in the IV group were significantly stronger than those in the DIV groups. Moreover, the effects of CEZ
in the 10 mg/kg IV group were significantly stronger than those in the 20 mg/kg DIV groups, even though
the dosage was half. The maximum concentrations (Cn..) of CEZ in the serum of the IV group were 1.3~3.8
times higher than those of DIV groups. However, the half-life (T,) of CEZ in the serum of the DIV groups
was longer than that in the IV groups by 0.6~2.1 hours. In the serum, the drug level was maintained at a
level over the minimum inhibitory concentration (time above MIC) longer in the DIV groups than in the IV
group (at a dosage of 10 mg/kg: IV, 2.8 hours; 1h DIV, 3.7 hours; 2h DIV, 4.4 hours; at a dosage of 20
mg/kg: IV, 2.9 hours; 1h DIV, 5.9 hours; 2h DIV, 4.6 hours). The C... values for CEZ in the infection
exudate were 1/10~1/20 as high as those in the serum. The T\ values for CEZ in the exudate were longer
than those in the serum by 0.8~2.0 hours. The time above MIC values for CEZ in the infection exudate
were much shorter than those in the serum. Contrary to the results in the serum, the time above the MIC
of CEZ in the exudate of the IV group was longer than those in the DIV groups (at a dosage of 10 mg/kg: 1V,
1.4 hours; 1h DIV, 0.1 hours; 2h DIV, 0 hour; at a dosage of 20 mg/kg: IV, 2.7 hours; 1 h DIV, 1.8 hour;
2h DIV, Ohour). The high serum level of CEZ achieved by the bolus IV should accelerate tissue
penetration of the drug, producing stronger antibacterial effects. Thus drugs with protein binding rates as
high as that of CEZ should probably be administered by bolus IV.



