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ARFEBICBVTHARRAY» SBMAER I CEELRREICHE N %2R T oxacephem ROTAEME
T# 5 flomoxef (FMOX) DX ¥ XFZRBEBICEMNT 2 BRIEIIHT A9 2R L7z, BET
“IHRBUBRMAET SN 55 EROREIHEICHASNLFLF—VF 2 -7 XV RS 7R
HOME# L Escherichia coli, Pseudomonas aeruginosa, Klebsiella pneumoniae B’ETh o7z
hoOMBE I T 5 FMOX @ MIC fiix, Pseudomonas aeruginosa HAAHITXT 1.0 ug/ml LLF TH
5720 14 BIOBKE+ I8 YIBRM TSI L FMOX % 2 g/body, #F&FIRIIC 30 SRITHREL,
FRRFRYICERIM 72 & ICBEEBRINZ 1T - 720 &Kk D FMOX BE+*BEBfAksru< b5 7 4 —HIZT
g L7228, M FMOX RE X 5-BMAH 30 73 2b bk ER TERICKEGIRE 134.3+32.1 ug/ml
ZRL, 180 4412 d 33.0+24.7ug/ml L LB EBE AR L. — %, BN FMOX REIXKS5#
30 FICIXRBIBE 469412 ug/ml T, 120 B#ETH 1.25+0.38 ug/ml %R L, BEBEAIZILEEH
ETHRHINL2MEIINT2 MIC fix LRl ->THY, BKRBICENTHALIEFHALNITE o7z L
E &) FMOX I3BR BIC AP 5 RREGEDRIEMIE %2 S ICHERICEHTH L L OKREHF 10

Key words: flomoxef, pancreatic juice, penetration

RHER ST IR & (ERCP) 23 &% W& P & AE
PIZBVWT, BEERBIEXFERT S L3 Bilbao” i2& -
THRESNTBY, BFUBEREBREZGF T 2EFA T,
ERCP BDiER L - EEHOBRATOEHIZLVERIC
B2 RS A RENHDH 5. ERCPHEATICERL, &&F%5
CIZEEH B ~OTNEWE DO FENES 28D SN BT
HrY, FANBREND LI THEEIRBRE DS
NBERTIE 3~20 % OHEETHBEZRELY, 3561
BMFEORENEHEBL, ZORTERIEIT 14~64 % LEE
Thbo b, KEHEKORIIEDOHERICIE, PELH
BMEPERE & HICBU AR EORS P LETHAL I LI
W ETHRVA, SHICEESI LEERYTZEHNO, B
BETAMBICTT2EREUCHEAR FF7L2DALD
T, BRRB~NOBITHLZZETLII L THL, TabD,
B L - BRYEDB S, @ak5 ShifUEWmEOMR
BHERICIEZOERR ORGSO ICEBF~OBITH
FOVBRESND, LidioT, AT HHEMEHOEED
BIBHARET LS LIBERNICEDOTHERTHLLE
Zbo COBENS, SHEESE7 T LEHRENLT T A
BME T CONAME, SAtdiCLHENETRY oxac-
ephem ROMAEWHE TH % flomoxef (FMOX) DBEHH~
DBRATHARE L7

I & &F&E
LR CHEAT L2 BEEE T I W BT AT B 14 Bl %

e Lz HREFICEZAARAHEOERRZAAL,
HENCHATHLOTHEZR. 14 FlOFEKBIIE
GHERE 4 B, TERARESE 3 41, + i RLEEERAE 3 #,
Ki# 2 #l, B3R 14, +-HEBERE 16T, &
L 54 A S 81 T TTEY 623 %, BRIELIIHB 9
#l, &5 BITH 72 (Table 1)o Th b 14 FIOBEYIER
B3840 %TH b, TLFNERY ¥ HORE A
BITshThY, REBIESRASMFEZ2ER S
Twb, &0, BREROFHENIIIVIYEOFL
F—VFa—THEASK, ZHEEHL THEMCSE
BINTwb, F7-UBREROKFEMBEENRETII,
14 FIDH H 6 PIOFRFHEITHEED O BEOBMELA
B OHNT, S DR O AW HETT B /T O K E
HOUICEBEBIREET, FLF—VF2—-T150

Table 1. Subjects

Pancreas head carcinoma
Bile duct carcinoma
Ampullary carcinoma
Colon carcinoma

Gallbladder carcinoma

o N W W

Duodenal carcinoma

14

1) 54-81 years old
2) Males 9, Females 5

* I EE AR BR E BT TR 1110
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B 1 BEEHME D BEFATITZ -ETH -7 (180~
710 mVH) .

WHEBBEOPEH BT —F L oMtk 3 HAE U
R REIZZHREZ, 2 g/body ® FMOX % 100 ml D4
BAEEKICHBHL 30 5 THRBHELZ. KETRER
DIREIL 42 kg 75 67 kg TH - 720 RIMIZ FMOX %
5. 30 i, ¥5BAMk% 10, 20, 30, 60, 90, 120, 150,
180 4 THEATL, 7275HITEikk, —20 T I[CHERFF
L7ze E72, BBORBUIEZ LV ZRLLBERK
BEIOKGLAERETF LS -V Fa—TLERLLE,
FMOX #58i 30 45 30 47, 5% 10 45 MEC
30 M, X512 30 FHEIC 180 HE THIATL 7z, B
ERBELXZFZRAL-EHREE, BET ZHBEORK
BICREBOTEENLSOFLF—TYEN5 1 HEHRE
12, BAEBOBMEILOREICD X 551100 ml A5 500
ml BETHY, HRMHTIZ 10 5 HEICHEE 2RI
LEAMBEEZNET A LIRAETHEIIOTH S,
EREITRIE DI, -20 C ICHERFELE
(Fig. 1)o &#4k®D FMOX #E i high performance
liquid chromatography (HPLC: E&E#fkr o< b7
774 —) BICTHR LA, BHEHP~D FMOX O#AT
£, [t FMOX DBEIEBE/M+» FMOX ®
RERE] Ti&ELE, &5, BREKOBMILOA
|IZLY, BBPO FMOX BE L BITRIIENED D
NBPED LB L7z, BRIFBOBMEL DN E XK
HHEBERAT o720, BT v XV ZBOFEAIC
EEHEREMBIFLEED O WEEOBRMELLDH
LGB HBEILRHBIDE LT, 72, SEON
% 14 BlEED7 55 FlIZO VTR O B 219
2T -7

BROEEEKREIX Mann-Whitney BREIZ & - 72

II. # E 3

1) FMOX ®ifi H i g

FMOX O BREDORKENEREAZ L, k5HG
% 10 4T3 TIZ 100.6+33.1 ug/ml L BfEERL, #*
ERTHEBEICIE 134.3£32.1 ug/m] L REMEZR L7
ZNLMEER L7248, K5 FkE 180 4 TH 2ol

Dose ; 2 g/ body/ 100 ml saline solution.
Route ; intravenous infusion over 30 min.

ice cooled tube

pancreatic juice
collection

t Flomoxef 2 g/ body/ 30 min.
Fig. 1. Methods.
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Fig. 2. Changes in serum level of flomoxef after drip
infusion of 2 g of flomoxef.

MBI 33.0+24.7 ug/ml L EfEERL: (Fig. 2)o C
DEEZTTICHEShTVUAIMPBELVEMET, L
HDFOEBHDBEL TWDHA, MBEAELFRNRE
TRELZLPCHRENERELELONDIAONER
FEBITY, WETHAH-OIBENICH - BRENE
TL, CAHPEEBLTWEHDEEZ bR,

2) FMOX DR i EE

FMOX DOREUSHBREDOHNERL AL L, &5
Bt 2.5x1.8ug/ml & EAHL 30 #1412 4.7+4.1
ug/ml L BEMEER LA, 180 F#I2iX . 03£0.4
pg/ml EETF LT, ZORBKERZILFOZL
LR EZIRRZD O h -7 (Fig. 3),

3) FMOX DR BITR

ZHREBI O FMOX O I H 5 5 i BE 13 B K 63.3 ug/ml
A5 201.3 ug/ml TFHJ 140.3+41.4 ug/ml Tho
72o —F#, FMOX OBE#PORBBREILX, ZOREER
ErRL2zRRCELOMEZRED bhzd, BE
0.76 ug/ml 2 BB 11.80 ug/ml T 4.67%4.12
ugml THhotzo Lo T, FMOX OBEHHBITE
R 051 % »58%®E 9.15 % TFI 3.07£2.46 %
TdH -7 (Table 2),

4) BEOBMLOFEIZX S FMOX OEHEPIREL

(ug/ml)
9.0+

8.04
7.07
6.0
5.01
4.0
3.0
2.01
1.0

---------------- T

Fig. 3. Penetration of flomoxef into pancreatic juice after
drip infusion of 2 g of flomoxef.
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BT OB

MEELEOBBELLEE S ERMOEKR O
FMOX DiBEEIX, 0.51 ug/ml A5 1.42 ug/ml TEH
1.08+0.42 ug/ml, 7z, BRP~NOBITEIX 0.51 %
25 1.57 % T3 09320.38 % Tho7=0 Zhid,
BHELEZED R VERO TR ZN 7.39%3.45 ug/m],
4.67£2.07 % CHBLTHEIC (p<0.05) KETH
-7 (Fig. 4).

5) BEOBKEILL BRE LR S U FMOX DA
B

Table 2. Peak concentration of flomoxef in serum and pancreatic
juice
Rate of penetration of flomoxef was calculated as: peak con-
centration of flomoxef in pancreatic juice/peak concentra-
tion of flomoxef in serum

Peak concentration ( ug/ml) Penetration

Patients %)

serum panreas

1 63.3 1.89 2.98

2 129.0 11.80 9.15

3 148.8 0.76 0.51

4 201.3 11.76 5.84

5 168.1 7.72 4.59

6 128.3 1.36 1.06

7 192.5 9.03 4.69

8 97.4 1.53 1.57

9 102.5 0.88 0.86

10 164.1 5.17 3.15

11 174.0 7.00 4.02

12 83.2 0.51 0.61

13 150.2 1.42 0.95

14 161.4 4.78 2.96
Mean = SD 140.3+41.4 4.69+4.12 3.07+2.46

ZHEBI D 180 7 H ORIRBUEBE L 23.5 ml 5
62.0 ml TFH 35492 ml THhHoloo & HIZFHEKEH
KD FMOX DREHiri~D#BHEH R I3 6.8 ug 55 129.2
ug TEHT 5L 6524327 ug Thotme L7155,
fEH 1 ml 5> FMOX D# L 0.23 ug/ml %6 4.20 ug/
ml TEHF 5 & 1.98+ 1.33 ug/ml T o720 ZHEHED
BAHEILDFEETAL L, BERIIHEMNTEZRZD S
N, FMOX O#HEME % 5 IZHEHE 1 ml o
FMOX REX, BMOBMELAZOONIHTHEID
(p<0.05) &AETH -7z (Table 3),

6) REUEBHOMBEFHRE

REUBEHOMALHRIRELZBITL: 55 BlDH b, M
WA E N0 29 BITH -7z, ZORHBMEEIE
Escherichia coli 7523 fl& b & $% <, DT
Pseudomonas aeruginosa 7»% 18 #l, Klebsiella pneu-
moniae 10 Fl& K¥ % o7, 7, methicilin-
resistant Staphylococcus aureus (MRSA) 7% 9 BIIHK

Wl Peak concentration of flomoxef in pancreatic juice

({‘Sg/ml) [ Penetration of flomoxef into pancreatic juice (?;
7 with pancreatic fibrosis without pancreatic fibrosis I
] (n=6) (n=8) [
101 r10

1
T

1
— T T T T T
wn
Penetration of flomoxef into pancreatic juice

Peak concentration of flomoxef into pancreatic juice

s o 1"a"= sl

Fig. 4. Peak concentration of flomoxef in pancreatic juice
and rate of penetration of flomoxef into pancreatic
juice in patients with and without pancreatic fibrosis.

f
[=)

Table 3. Total volume of collected pancreatic juice and concentration of flomoxef in pancreatic juice in

patients with and without pancreatic fibrosis

. Volume of Amount of flomoxef in Concentration of Pancreatic
Patients pancreatic juice (ml) pancreatic juice (ug) flomoxef (ug/ml) fibrosis

1 374 75.3 2.01 (=)

2 24.1 101.3 4.20 (=)

3 29.8 6.8 0.23 (+)

4 24.5 91.3 3.72 (=)

5 37.7 129.2 3.43 (=)

6 35.4 19.8 0.62 (+)

7 32.8 87.5 2.67 (=)

8 32.0 28.6 0.89 (+)

9 62.0 53.2 0.86 (+)
10 41.7 108.9 261 (=)
11 23.5 85.2 3.63 (=)
12 39.4 21.4 0.54 (+)
13 28.1 14.2 0.51 (+)
14 474 90.0 1.90 (<)

Mean = SD 35492 65.2+32.7 1.98+1.33

(+) pancreatic fibrosis was seen

(-) pancreatic fibrosis was not seen
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Table 4. Types of bacteria isolated from drained pancreatic juice

No. of MICw of flomoxef
Bacteria isolated

patients (ug/ml)
Escherichia coli 23 0.1
Pseudomonas aeruginosa 18 >100
Klebsiella pneumoniae 10 0.05
Proteus mirabilis 4 0.2
Enterobacter cloacae 1 >100
Citrobacter freundii 1 50
Enterococcus faecalis 7 100
Bacteroides fragilis 3 1.56
MRSA 9 100
Negative 26 b

(n=55) *Mixed flora were isolated from almost all of the patients

Hah, MIEFKRBINZERADIZLE A EHPRER
BeTHho7: (Tabled),
. = =

SHEBRAOK 10 % CHEREZEHL, THIIEI
ER(EBREIBREELOBRERFOLELEDTH S
TERECHMOENTVEY EROHBE TIIHREORE
EPFIZ 3~20% THY, TORTEIL 14~64 % &
HETHS%, LT, BEOMBEPHRETIX, &
#H O DWE L B Escherichia coli, Pseudomonas
aeruginosa, Klebsiella pneumoniae % &0 7 5 LY
BARBINEZ LHEVY, L7z -T, ThODIE
BPHUCH LTS THIMAEPEICALDOMEZHE D X
RZMVEAL, SLIIERPOREX+5THHC
EHBUETHD, LIL, BUBRERELL-EET
X, —RICHADEORERL BRI ~OBITRHIKE
AT FLHMRERTRECELEZVEOHRENDH D
"0 FPX, penicillin, streptomycin, chloramphenicol,
erythromycin, kanamycin (¥4& L2 B@HICBITE
¥, tetracycline, gentamicin 7% &IdiT & A LR HIC
BITLZVWIENERINTWVS, EHITRETIE
cephem RIMAEMEIZOWTHREF &N, cefazolin,
ceftizoxime \ZH L CRABR L2 BBRFNOBITHR
HHN5BH, cefoperazone, cephalothin iXi3& A LK
BHNOBITVRBDOON LG o2 OI|ENDH B9,
% Z T cephem RMAMEDO LI TLHEANRS b T
L DLV flomoxef (FMOX) DBE#HFB~DOBITZ KK
FTHILIZEOLODTERENILLEZ S,

SE OB ONFIIEEHT ZHBBURF S EITS
RHERIT, BEBANORABRZ O CIZHBERDZ <
PR ERRICYB A TEY, P TOEYIRED
ZOFIHMBL O TIIHBNOEYREICRBRE
TwhwilgEd2xd b, £/, BOBELTDH S L
FMOX DBEBHNOBITEVBRICETTL2L 0 HFE
Zo 0B, BELOBVCETRIEEZEANOME 5
HEHAMTHAIE, SHICKBZELETZHBREMR

MHELMBELTVAILERBLTVSHDEERD
5%, BOBELOFEIC»H DO THRBERICEN
BOON Lozl ehd, MEFHOBRELSL YK
CHELTWwADDLEEZOLND, WTFRIZLTY,
SEIORKEIE, EFEOBENRELIZBEEOEYHRE
LRBRRBEEZOND, Thbb, MEFEBETH
D, ILEBROEADTTTHLEERDOLESIZIE X
DMBEFOBAOEBP~OBITRIE VD D LR
Ehbd, LizdoTHE, FEFLHFHBIERTO
FMOX iBE#, BHRPICRHAEIIRHB IS
Escherichia coli, Klebsiella pneumoniae % £® MIC
fHE+FICEE-TEY, F/2WRD cephem Rbik
MEOWMMBOBAABECERPIIORHEIAS
Bacteroides fragilis ® MIC fid LEl > Tzt v
B3, FEEETIIESHIZ FMOX ACh 6 ORICHLT
B THAEILEZRBTEDDTH b, 5H, BHEK
FOBBEIRFLTELT, BBEVTOREDANLE
REREZHLEIILIBRTHIH, EFLORKRIK
X h FMOX OBEBICB I A2ERAEE2EEMICEHEL
TIweEzbHhiz,
Iv. & B

Oxacephem RIMEME TH 5 flomoxef DREHHF~
DOBATE BEHT BB YUBRATKEITES 14 FIICOWTR
Al ZOBEPOREIX, BBEPICEEECKRH
ENB75LENFEDIZEALOREED MIC % LH
S>THBY, BRICEHT 2 BREHEIIHN LT flomoxef O
REIEHTHAELEZ LN,

H O

RERZDIIH2Y, BV 14 AOBED
FHAIRHEBLET,
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Clinical study of penetration of flomoxef into serum and pancreatic juice

Hideki Fujii, Masashi Kobayashi and Yoshiro Matsumoto

First Department of Surgery, Yamanashi Medical University, 1110, Shimokato,

Tamaho, Nakakoma, Yamanashi, Japan

To evaluate the organ penetration of flomoxef (FMOX), we investigated its concentration in
serum and pancreatic juice of 14 patients after intravenous injection of a 2 g FMOX. The results
obtained were as follows:
1. The peak concentration of FMOX in serum was 134.3+32.1 ug/ml and occured 30 minutes
after administration.
2. The peak concentration of FMOX in pancreatic juice was 4.69*4.12 yug/ml and occured 30
minutes after administration.
3. High concentrations of FMOX in pancreatic juice were observed even at 2 hours after
administration.
4. Bacteria isorated from drained pancreatic juice were mainly Escherichia coli and Klebsiella
pneumoniae for which the MIC of FMOX was less than 0.1 xg/ml. Thus FMOX was affective
against these bacteria in pancreatic juice.
5. Rates of penetration of FMOX into pancreata affected by fibrosis were lower than into pan-
creata without fibrosis.



