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HEHC BT % B iEA Fosfomycin DIRIR, BEith, U & BRRICH

A L' kPl — B-E KX X BB HE OB

m R OB X

L B E-R BH OB OL-K B # F

BARRFEEFHE=SH

Fosfomycin (FOM) ¥, 7Y #Merck #, Bt
24 CEPA #HOXFEHRICLI2H L WHAEWK T,
Streptomyces fradiae, Streptomyces viridochromogenes, Strep-
tomyces wedmorensis s ¥ DR EIC LIV EEIND, B
ETREOMEIBH THMBLHICAREICL > TH
BEINTWwa(Figl), EHHMELTIRF ) 7 LaEdK
T2 EMENRIFOLHDEVLNA TS,

Fosfomycin {3 pH 2.0 LI T T2 & 89ic HilA KT ¥
3, 3% bb Fosfomycin i3, 2 0iiEhic epoxy X% F
L, pH 20 LIF Ti2 epoxide »*BAZ L glycol & % V) i@
NH%kbind,FOM-Na 3B RN KBTI EHFREPIC
BWT, Nhffi, AMEILBHTLKETH S, £72pHT0
~9.0 i BT 3 Kk # b T2 Fosfomycin |3 24 B R %
TLEETH 3,

W HIC DOV TR in vitro TIZHE 1135 7 v ope,
in vivo T |3 72 protection test DML H V), in vitro
invivo EDHBREMATE LICREDIMEWMR T
b3,

FHICOWTRZIZ, BEREHCLELETOEBRY
R E21T%\v, 2, 30MRA2B,

Fig.1
Chemical name : 1-cis-1.2-epoxypropyl phosphonic
acid
Structural formula :

H, H

/ C\\ / 3
CH; (0] \

PO;H,
Molecular formula : C;H¢Na, O,P
Molecular weight : 182.0

I. i RRZ2 b

HERFEOZRERIC AT 5 Fosfomycin (FOM) o
HEhERF L2, Hikid FOM /AEBHRESFRICL 20
WE74 3> (W) 20mlic 1 AEH WL HEMEL,
37°C 24 SRS L 22 (10%/ml) % & LI BB AE
AT LO00 IR L 722 b D& BV, ERFEIRMRE

(agar plate dilution method) iz & ") nutrient agar

(Difco $4)pH 6.8 # A L, typing apparatus = & 1,
37°C 18~ 20 B [l 33 3 1% > B/ R ¥ [ ok I8 ( minimum

inhibitory concentration, MIC) %3k 7, FN&ER
Staph. aur. T3 6.25~100 ug/ml, 77 LEEBERT
12 E. coli 313~100 ng/ml, K. prneumoniae 25 ug/ml,
Proteus group {3 12.5~50 ug/ml, Pseudomonas |3 12.5
~>100 ug/ml & 75 LB, BRI L THE X~
2 bR L7 (Table 1),
II. NN L ZTER

In vitro BT 2HBHICBLIFTHROLEBICOW.
THE A7 PNV ERIBRDOFETRET L 22, WEHK
Staph. aur. 5 %, E. coli 5 #, Pseudomonas 5 ¥, Klebsiel-

Table 1 Antibacterial spectrum of FOM
26 standard strains, medium : Difco NA,

-incubation : Eiken NB.
pre-incubation : Eiken %1000 diluted

pg/ml

Staph. aur. Terajima 6.25
Staph. aur. Smith 50
Staph. aur. Newman 50
Staph. aur. ATCC 6538 100
Staph. aur. JC-1 100
Streptococcus Cook 100
Streptococcus faecalis 100
Micrococcus lysodeikticus 0.05
Sarcina lutea ATCC 9341 >100
Klebsiella pneumoniae PCI 602 25

B. pumilus IFO 3813 100

B. subtilis ATCC 6633 1.56
B. cer. mycoides ATCC 9654 0.78
B. cer. mycoides ATCC 11778 ©0.78
E. coli K 12 25

E. coli B 50

E. coli BMW 50

E. coli C 14 3.13
E. coli NIH] 100

E. coli JC-2 12.5
Shigella sonnei 1 50
Aerobacter aerogenes IAM 1102 25
Proteus sp. (MB 838) 50

P. morganii No. 1001 12.5
Ps. aeruginosa NCTC 10490 12.5
Ps. Tuchiji >100
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la 5 ¥k, Proteus 5%, & b IZtZE#EE#R & L T Proteus sp.
(MB 838) %1mz 3t 26 #kic 2T, Rk, 100 MK,
1,000 & #fRm % AV MIC 2L 72, ZDOEREHKT
13K DA 100 pg/ml L EZRL 22, MRT 5 &
12 MIC 3. %, &<z, Staph. aur. B & U° Pseu-
domonas TI3EBHTH -7 (Table2), F/-{bHiZdes:
AW TARHE S B RGIRNE 49 %kic DWW TFOM 2 &
15 FIcO>WTRET L 72, Z0#R FOM (3 25 ug/ml
1#, 50 ug/mlic 3 ¥, 100 xg/ml iz 5#k, >100xg/ml
= 40 Bk A6 LAL#EEIc & 2 MIC o Rl T3 mf Rl i
afr %< Rosns: (Table 3),
III. FOM-Na o % {3k ittt
1) fEsER
FOM o) standard curve {Egic & 721, Proteus sp.
(MB838) #k#REBEL T 2MFH » 7HETRIEL 72,

Table 2 MIC of FOM
25 strains isolated from surgical clinic medium NA:
Difco

(ug/ml)
X1 X100 X1000
Staph. aur. 391 | >100 50 6.25
401 100 25 12.5
402 100 12.5 6.25
412 | >100 12.5 12.5
426 | >100 25 6.25
E. coli 407 | >100 >100 >100
410 | >100 25 12.5
427 50 12.5 12.5
453 100 50 50
458 | >100 >100 >100
Pseudomonas 389 | >100 >100 50
390 | >100 100 6.25
411 | >100 100 25
421 | >100 100 12.5
436 | >100 100 100

Klebsiella 431 | >100 >100 >100
455 | >100 >100 >100
471 | >100 >100 >100

541 50 6.25 3.13
422 | >100 >100 >100
Proteus 629 | >100 100 50
642 | >100 12.5 6.25
703 25 6.25 6.25
706 | >100 >100 >100
576 | >100 >100 100
Proteus sp.(MB 838)| >100 100 50

¥z Hsi3 nutrient agar (Difco ) % Fv:7z, pH 7.0 tris
buffer & Moni-trol ff1i#% % A7z standard curve T
tris buffer standard iz tt# L T Moni-trol i i#st-
andard G313 & A K &N\ curve 2L 72 (Fig. 2),
2) MmPBLUCRPIRE
EER A 3 42 FOM 1,000 mg % 20'% glucose 20 ml
ICERL, H5aM»TTHEL, &5%1/2, 1, 2, 4,
6B M MES L URPIRELRIEL 22, BEH
#i FOM NEH2RICE 3, v 7TELAY, REH
i3 Proteus sp. (MB 838) k% F\» 10°f&l/ml D@ % A
VIR OB I 19% & L 7z, #%ii3 nutrient agar
(Difco #) %ML 7%,
In ¥ i# B o standard curve {3 Moni-trol 1 % % A
v, FRPiENRIEIX pH 7.0 tris buffer # Fv 72,
FOM-Na 1,000 mg #E#% o) i i BE DR TI3, %
5%302ice—7 &%, #4517 ug/ml 2R L, 18
T 33.8 ug/ml, 2 B¢ T 18.9 pg/ml, 4 B¢/ T 10.6 ug/
ml, 6 BT 435 56 ug/ml 2R 72(Table 4, Fig.
3)o
RPBENREDL M REERRDFHETREL 7,
Standard curve |2 iz pH 7.0 tris buffer % F\», &R D
Mz 12 pH 7.0 tris buffer 2#A L 72, FOM 1,000 mg
#BE5®1/2BBMTE— 7 & %) ¥ 3,840 ug/ml % 7R
L, 16/ T 3,010 £g/ml, 2 BR T 2,550 ug/ml 231 L,
4REMIT 1,240 g/ml 6 BFITL % B 297 ug/ml & FHu»
WEZRLL, 683 CoRPEILEIL 88.1% & B

Fig. 2 Standard curve of FOM-Na
$mm

40 Proteus sp. (MB 838)
Difco NA
Cylinder method

35

30+

A
251

(o]

4

O0——O0 Tris pH 7.0

201 )

o 4A———a Monitrol

[¢]

1 1 1 L

1 1
031 0.63 125 25 5 10 pg/m
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Table 3 Sensitivity distribution of Pseud. aerug. to fosfomycin in surgical fields
MIC (ug/ml) (49 strains)

=0.1 0.2 0.4 0.8 1.56 3.13 6.25 12.5 25 50 100 >100
FOM 1 3 5 40
TC 1 1 6 24 17
CP 1 3 45
SM 1 1 6 11 3 27
KM 2 11 23 13
KDM 1 1 1 10 12 18 6
VSM 1 48
LVM 2 2 10 25 5 1 4
GM 1 1 10 13 17 5 2
DKB 2 18 22 1 1 1 1 1 2
TBM 2 11 11 18 3 2 1 1
BB-K8 2 1 19 11 1 2 1 3
NM 1 6 4 5 15 13 5
CL 15 24 7 1 1 1
NA 1 1 47

Table 4 Serum concentration of FOM-Na

1,000 mg i.v., Proteus sp. (MB 838)
Difco NA 10 ml, Cylinder plate method

1/2 1 2 4 6 hrs.
I(_IiZI{dmg/kg) 31.0 [17.2]10.2| 6.8 4.2 |ug/ml
%'l%m/kg) 34.0(19.2|10.5| 53| 2.7| »
T.H. 90.0 | 65.0 | 36.0 [ 19.8 | 10.0 | »
(19.6 lllg/kg) . . . . .
?f:;aff/kg) 51.7 | 33.8|18.9|10.6 | 5.6| »
Fig. 3 Serum concentration and urinary
excretion of FOM-Na
1000 mg i.v.
/ml %
foor en R domt ) 100
———-recovery Cylinder plate method
[ © |88.1%
/’r”a
-
/
//
50+ / 150
A
/
//

P
172 1

hrs.

RN ey —> 2R 7 (Table5, 6, Fig.4),
IV.W 8 A R X

Sprague-Dawley (7 ~ |, K& 180~200g, 3 [T
18& L C, FOM 20 mg/kg #iEL, ZDWBNBITE
RetL72, #5#%154, 304, 18, BX U 28I
WSEIE I L, &03F% B, £EREK TRk, 3~5
& & o pH 7.0 tris buffer % fin 2 T homogenize L & it
#%, FEAXPEREELT, Ay TETHEENO FOM
MEZREL:, TOHKER, BHIRLEL, KT, L
i, B, O (1/2RM TR ) HiRELRL L), M,
B, B, BoONERF T L7z (Table 7, Fig.5),

7 v FRITABITICOWT, BENBE L RO
T -7z, BIHRBUCEL Tid, 7 F oRBEIC
canulation % #ifT L BB+ Ok 2 o HERR L THh 5,
FOM %5 #47% » 72, #5130 &, 1 B¢, 2 peMB
& Ur A RN BT % $RHL L paper disc #Eic L DRIE L
72, FOKER, 1/28MiIct— 7 %2R0 74 ug/ml, 18
B, 28I Lic 4.9 ug/ml, 4 BERITY 5.3 ug/ml 7R
L7z (Table 8, Fig.6),

V.4% AR H

FOM n Ak NR#M 2RI T 2700, HE7v~t 7
77 4 —iz & ) bioautogram % {E L 7z, REKRIT M
FEIURPIBRERMEDENEERA 349 FOM-Na
NE—7EDORZRRN F ¥ £ £ human urine 1,
3L LTERLL, BERIIASY /— LK TrE=
r=25:3:4 DFkEH W, ZFKIZ Tokyo kasei spot
film #FEA L2, 72REE & L Tid Proteus sp. (MB
838) Hkix AL 22, £NHkR,standard & L T FOM
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Table 5 Urinary excretion of FOM-Na
1,000 mg i.v., Proteus sp. (MB 838), Difco NA 10 ml, Cylinder plate method
1/2 1 2 4 6 hrs. Recovery
H.K. 6700 3720 1920 1320 590 pg/ml 955.0 mg
(12.0 mg/kg) 44 52 76 160 186 ml (95.5 %)
’ 294.8 193.4 145.9 211.2 109.7 mg :
Z M. 3?80 25;(2) 2820 1411(25(8) ;:g ©g/ml 995.0 mg
(17.0 mg/kg) 12 92 ml (99.5%)
401.0 82.2 259.4 186.9 65.5 mg ’
T.H. 1240 274(7) 2910 ?;g ;60 ,ug/lml 693.8 mg
(19.6me/kg) | 192 4 60 00 m (69.4%)
: 238.1 128.8 174.6 120.3 32.0 mg '
Average 3840 3010 2550 1240 297 ©g/ml 881.3 mg
(16.2 mg/kg) 311.3 134.8 193.3 172.8 69.1 mg (88.1%)
Table 6 Serum concentration and urinary excretion of FOM-Na
1,000 mg i.v., Proteus sp. (MB 838), Difco NA 10 ml, Cylinder plate method
1/2 1 2 4 6 hrs.
H.K. serum 31.0 17.2 10.2 6.8 4.2 u#g/ml
(12.0 mg/kg) | recovery 29.4 48.8 63.4 84.5 95.5 %
Z.M. serum 34.0 19.2 10.5 5.3 2.7 pg/ml
(17.0 mg/kg) recovery 40.1 48.3 74.3 93.0 99.5 %
T.H. serum 90.0 65.0 36.0 19.8 10.0 ug/ml
(19.6 mg/kg) recovery 23.8 36.7 54.2 66.2 69.4 %
Average serum 51.7 33.8 18.9 10.6 5.6 ung/ml
(16.2 mg/kg) recovery 31.1 44.6 63.9 81.2 88.1 %
Fig. 4 Urinary excretion of FOM-Na -Na »Rf {# &, human urinel, 2, 3 *|iFE— Rf (&
;‘0%"’ 2R L KN TI: FOM-Na g2 nficHit 2 n s
T 1,000mg i.v. ZrxiERLB (Fig.7),
. (MB 83
oo N tomt " VI @ R A
5000/~ Cylinder plate method | SLEHRYGLSE 3 BIic FOM-Na 2 R L7, wiRb A
o |8s1% befEpl ¢, HEFILEBRBE R 16, ETRE 5/ 16,
o o ABFEREONER LFIOIBITHE, BEEMIE M
e ~62%3ETTHS, 1 EEARIETAOER L 1,000
w7 mg % 20 %7 ¥ MM ERE L, ¥ 3 S0 TRHEL 72,
Ve A HRHHEKIIS~TH, RERIZ10~14gFTTH-17,
30001 / urinary conc. d50 .
£ ———— recovery ERMBEDOHEICIIRBOMBUERSEIZL 2255 72,
// RAEOMMIL E coli 1 B, ¥ L Pseudomonas = &
2000 BLO2FITH -1, EHBUL, E. coli 2L 1 mE
il SN & DI TH - 72, BUERIZ D\ Tid, 371 &
1ooor-/ LT~ EREREH b b7 (Table9),
/ LUTF BB DV Tk~ B,
VR ‘ 6 hrs. =91 M mE AMBE
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Fig.5 Tissue concentration of FOM-Na

1/4 172

Table 7 Tissue concentration of FOM-Na

20 mg/kg i.v., Proteus sp. (MB 838)
Difco NA 10 ml, Cylinder plate method

ug/g or ml
Serum
\
\
\
\
201 A
\
Heart

20 mg/kg i.v.

Proteus sp. (MB 838)
Difco NA 10 ml
Cylinder plate method
3 SD rats

1
1/4 172

1 2 hrs.

Table 8 Biliary excretion of FOM-Na

20 mg/kg i.v., Proteus sp. (MB 838)
Difco NA 10 ml, Paper disc method

3 SD rats 3 SD rats
1/4 1/2 1 2 hrs. 1/2 1 2 4 hrs.
Brain 0.9 0.7 - - 1E/g 0.6 3.0 5.5 4.0 | xg/ml
Heart 12.3 18.0 2.5 — " A 0.3 0.2 0.5 1.1 ml
Liver 5.0 3.5 trc. - " 1.6 6.0 2.6 4.3 u©g
o | 0| 53 | 6| 1n |
. . . . B 0.4 0.4 0.5 1.5 ml
Spleen 6.9 | 6.9 3.8 | trc d 1.6 1.3 1.2 3.9 | ug
Muscle 7.2 3.3 trc. — "
Serum | 24.0 | 20.0 | 9.0 | 2.4 | ug/ml 17.6 | 8.2 ) 6.9 | 11.7 | ug/ml
0.6 0.2 0.5 1.1 ml
Fig. 6 Biliary excretion of FOM-Na 1.1 1.4 3.6 | 12.9 ~8
ug/ml Average 7.4 4.9 4.9 5.3 | ug/ml
10 |
20 mg/kg i.v. BM49E£2 A9 8, ETHBHEXEL <, RFICTHR
Proteus sp. (MB 838) ~
Difco NA 10 ml BHroThd) ke, RMINSC, HEHBERSHC E
i # peritonitis ORIEE R L7, £ R EBRBBIC LY, 7
T2 2AMICHEBHER O, REBRKTIZ, BOLRE
5 | 12,800, M 3% 13.8 g/dl, FRimEk#K 439 X104, ~=} 7))
v b 39%, RBETIIME (), &A (+), 7vk) )/
=7 (), ABETRESCKCRERRRIZDON L
7z, 04 T2 CRP(H#), BMEMER TR AFBRE
BObUh o, REZIEBEBRENZK DL Lic, TH
L . #i4TF, ® |2 Gangrenosa DR T,—HEILL THN, 7
/2 1 4 hrs. T77ABICL, MA@ 22D, HELRHE,
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drainage M7 L F#i#& T L 7z, # % FOM-Na 1,000 mg
PYBERATL, R TREMICH- 22, B4 HKBEHL S
HOSMBICHITTRH, AmLBkMM 13,700 2R L 72558
6MEICIITH, LALBTHEL»LBERBEAMELT
L7ztee, CEZ IcEE Lz, FMEEOMBEIR TIZ, #
I E coli 2, BREHERETIZ ABPC(—), CER
(=), TC(#t); CP(H#), SM(—), KM(+), GM(it),
CL(H) @i RL:, BTHAOMERER TIIHE
HTho7z, Mk 1l KA ORERSKIT, A MmBk¥8,600,
I 5% 11.4 g/dl, 7% i Bk $% 368 X104, ~= 27 ) + } 35%,
I 75 1% T3 Stab. 2, Seg. 69, E.2, B.2, Mo.2, Ly.9,
Atypical Ly. 2 Th » 7z, RAFR Ti3sE(—), &A(—),
vael) /=52 (=), RETHLELICREMRIIES
TH o, Z D AB,CRP(H), 228K % {E 92 mg/dl T
ofz, ME¥EMICIIERES TH 2 H2BRKRBICIZES T
» -7z (Fig.8),

EM2:SM 3% BYE BHs

SERMICERBTEW CEETCFEML MITI 5, BBFI49
410 A 31 B, FHABIE 3 #Aric Fistel £, Bito#k
HBLOEBICED KE, L > b~ KE T metal plate
ZRHL, RERK TIT A Mk 3,800, m &% 152 g/dl,
7% I BR %% 448 X 104, 1 7% {% T i3 Stab. 16, Seg. 30, E. 0,
B.0, Mo.l, Ly.53 T ~ 7, m7ix 30 4 1, 1 B&p 5,
2rM16 T, CRP i3 (=) Tho-7, RAFRTIZ, #,
&H, 7o)/ =Y uwFhb(-)ThH), REET

Fig. 7 Bioautogram of FOM

FOM-Na i.v.
; MeOH : H,0:Conc. NH,OH =25:3:4
Adsorbent ; Spot film (Tokyo kasei)
Test org. ; Proteus sp.( MB 838 )
Medium ; Difco NA

OO0

FOM-Na

Solvent

Front

Origin

Human urine 1
Human urine 2 FOM-Ca

Human urine 3

LECICRERBBD LN h» -2, HIHH5E 3% T3 Pseudo-
monas PR & h, BEHRE T3 ABPC (), CER
(=),CP(+), TC(#),SM(#), KM(+),GM(4), CL(+)
DEETH- MLHE7 FIRBEICL2BFHMALEET Z,
Demethylcefazolin 1,000 mg #17 BRI&E L, $ L REMN
RosFE2 A0, RIOPFHBIERELTEDHLNL
72e>, 11 A 22 B FHME1T, plate IhE %174 > 12, Witk
SMO05g #14 7 BEMBE5 LB BRIFTH > 2 hHiik 15
RE» L REEKNERLSHY, HBHICFOM-Na 1,000
mg % 20% 7 FUBICERLYSS BEBEICL DS
BREFTREL .

M3 CU. 62 #wit Ay

ELBBAEFMECEL CHRPE THZ2LHFA I
R 3I8C, FrroKME, BmekM % 15000 ¢, m#Hg T
|3 Stab. 15, Seg.70, E.0, B.0, Mo.0, Ly.15, R#&%*
Tk (=), BB (-), 7oEY /2 —»> (—), L&
B 74 mg/dl, A/G 14, F# Tz ®EHEK 4, GOT 17,
GPTY9, 7474277 %—x17 CCF(-), TTT
2, ZTTS nIEHBWHENICH ), BHETLREEX 1
mg/dl, 7v7F=>09mg/dl * E¥E%TL 7, WE
1% 5 R 13 Pseudomonas % R L % M B & T,
ABPC(-), CER(—), CP(+), TC(#), SM(+), KM
(+), GM(4), CL(#) OB TH > 7z, iEHE L Tt
ABPC 1,000 mg $A4 &i: 8 HRMIME A L 72 4 F s\ %
A3, FOM-Na 1,000 mg % 20% 7 F 7 $5ic 5L &y

Fig.8 C.M. 34yrs. F Panperitonitis

(Appenperforation)
Date| 9/11 10 11 12 3 14 15 16 17 18 19
Post-op. days| 0 1 3 4 5 6 7 8 9 10
© [ FOM 1.0gx2 _ 7daysiv. |CEZ 0.5gx2 4days |iv.
40| Op. Culture Culture Culture
E. coli (=) (=)
39|
VYA
37 AVA
36
WBC| 12800 13700
RBC|439 x 104
Hb) 13.8g/d!
Ht.| 39%
urinary protein +
sugar t
urobilinogen|
CRP!  # +

Table 9 Clinical responses of FOM-Na

C N . . Total| Adjuvant |Side
ase ame |Age|Sex Disease Organism Dose/day | Days dose |therapy |effect Response
1 C.M. | 34 | F |Panperitonitis |Escherichia coli | 1.0g X2 7 | 14g |Operation| (-) Poor *
S.M. | 43 | M |Osteomyelitis |Pseudomonas 1.0g X2 5 | 10g |Operation| (-) Good
3 | C.U. | 62 | F |Wound infection|Pseudomonas 1.0gX2 5 | 10g =) =) | Good

* Effective bacteriologically
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Fig.9 C.U. 62yrs. F Wound infection (After radical mastectomy)

20
30

26
36

27
37

21
31

22
32

23
33

24
34

25
35

[FOM-Na 1.0g X2 — 5daysli.v.

Date14/@ 15 16 17 18 19
Post-opdays| 24 25 26 27 28 29
ABPC 1.0g X 2— 8days i.v.
T
40 | drain take off
culture
391 B aerug.
NAVA
—z AN N A4
36
WBC|
RBC 379 x 104
Hb 11.9g/dl
Ht 40%
CRP (++)
GOT 17
GPT 9
BUN 10 mg/dl

SHMBELLEZL, BEBE»LTHRIAME R, HR
NH-ERTH S, ME¥E, BRBICEHTH - 12,
BE®ORE TIZ, Mk 5900, MmH{% Stab. 15, Seg.
45, E.0, B.0, Mo.1, Ly. 38 T, RRETIIH(—), &
B (—), e ) /—%> (-), RAEMRTYH &<
KRERBOON L - 72, FRETIIEERK 4, GOT
10,GPT S5, 7nAh )7+ A 779 —+x17 CCF(-), TTT
6, ZTT8 D EXMHANBKTH), BRETIIRES
F10mg/dl, 7v7F=>09mg/dl LF5HiE e R
ZNRETH- 7 (Fig.9),
VI * x

FOM O#iili 227 Ui, #ERDICERERIC
LT EICEmNIRKE T2 70\ ht, Proteus morganii
B & U Pseudomonas aeruginosa =%+ _ T 12,5 ug/ml o)
MIC #RL 722 &i, 2N o DRI BN KR H |
ZWBRKS 6 LT, BRI & Do b &I FH R
s, NMEHREBERDOSEERICHT 2 REEIHICO
WTIR, BRETL 2HRED DB TH D%, HEa s Rt
ey 727 7 LB E FiHTo MIC 3Rk
2 EwAT, 1,000 EMRIC & Y MIC (3 RS4RI B4T
L, & < i Staph. aur., Pseudomonas aeruginosa T |3 3RH
Tholz, TNT LIZAHK D protection test D ELEH R
HiaZehrb, FLBE RENEEHERICBETE
ZWBKICB W TIZERR M B ICBE L T protection test
DEEP RIS EL LS5, RINPEHICBIL Ti
FOM-Ca 1,000 mg 7= fi§ By #¢ 5 o> 3% & 1 4 i% B 5 5.0
pg/mlFiji%TH 23 NIz & L T FOM-Na 1,000 mg # &
BFEOMEIZHI0ENS51.7ug/ml > BiRE LR L,
Staph. aur., Pseudomonas aeruginosa > MIC = Fe43 %t
MTELMETHD, 1T, RPikEIZ, FOM-Na
BEROE— 7133840 ug/ml L HikEZ AL 72, B
WNIREIZOWTIRBIBRLEC, KwTmiE, L, o

5
10 mg/dl

JEFETH, TN HLDBERICITFTETLBITHIRD LN,
L5 LIFBADOBATIZEL, BTHP~OBITORETL
FacMELITVZ T\,

RBCBL TR OMEB 7o~ 7974 —i2k 3
ERTIIEAKATII FOM 3R#EN B Z & 7% < HEitt
ENBTLEIAHTER,

BRPRREICBEL T, DEBINRBRTIIH 55, KE
BiTH L AT, £HRRYEE, REEBEIE, 1P0R2F Y 12
MUESLFEELS ), BERICEL T, HHEET
1 B & 2,000 ~3,000 mg, HEiF Tl 3,000mg Ll Fois
PULBEEEZD, e OMERAEFIZT T HE 2,000
mg THaH, TORENRTIIFERNEKR & B L T
RESEIEVLIICBbN S, BIFERICOWTIIMEA
LERBERTIIZEBEL L DIIBD L NLH - b,
FOM-Na n#BIcER L C-PEAE WY Z R L, &4
#C-PEEAY»E DL ) U RITHRERNICKBENS »H*
MEE A9,

Vi, # &

# 7+ H Fosfomycin (FOM-Na) i oW T 5 &
UBRRBIRE 21T% v, KDk kk@RmEHBL,

1) A7

FOM m#i hiz, 77 @B L U, 77 LEHEHE
BCHLTECICENLHEN LRI L VEETH -
PA

2) WEROBENICBIIZTHE

MIC i M4 2 B OMBE L REBERKRIZ O W TR
L7z, ZORE, FHTIZASHH 100 ug/ml Ll ETH
- 7254, 1,000 EMERIC L D MICi3EEE %Y, &<
Staph. aur., Pseudomonas TEWHTH - 72,

3) mRELLURPIBE

Moni-trol i i#% % standard & ¥ 2, % v 7HEOK#
T3, FOM-Na 1,000 mg ###%, 30 3 Tt—7 &%,
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SE#)51.7 ug/ml 2R L, 6B¥HEI%TH % 56 ug/ml %
AL 7 RIS M il & RIS %30 rice— 7
L) ¥4 3,840 pg/ml 2R L 6 BRI % T 297 ug/ml
LEVIRERZRL 72, 6B E ToRPEINES 88.1%
L BRI D T — 2 2R L T2,

4) BBNRE

SD&7 v b, 3E1BORMTIZ 20 mg/kg 55,
B, mi&, M, O, B, BHA, ¥, BEoOEFTamLZ,

F#kic FOM-Na o B i+ #47ic DT, 20 mg/kg
BECLIERTRB/EGHIOICE—7EL) T4 ug/
ml #7R 0L, £ 4 BEMI F T3 5.0 ug/ml BTN E
PHERLIRKTH- 72,

5) HENRH

ARIZDWT, EERARMERETL 22, 1 D0BEHERIC
&0, W7 vt 777 4 —%HifT, bioautogram %
ERL 72, EORER, £ENTI3, FOM-Na gf#3n
BT HttEnNs Z L 2EHAL 7,

6) B AR

SRR (ABTEES]) 3#lic FOM-Na 2/ L 72,
3#e ic FOM-NalOg S8 &L, 162780, 2
Flx 5 BHMBERL, 3BIR 2HlICHRERBHL, 3B D
WCECICHREL Z2RIERIRRD b - 12,

2)

3)

4)

5)

6)

7)

8)

X LS

STAPLEY, E.O.&D.HENDLIN, et al. : Phosphonomy-
cin. I. Discovery and in vitro biological characteri-
zation. Antimicr. Agents & Chemoth.—1969 :1284
~290, 1970

FoLTZ, E.L.& H.WALLICK, ¢f al. : Pharmacodyna-
mics of phosphonomycin after oral administration
in man, ibid. 322~326, 1970

HOLLOWAY, W.J. & J. CLARK : Preliminary clinical
trials with phosphonomycin. #bid. 327 ~331, 1970
KESTLE, D.G. & W.M.M. KIRBY : Clinical pharma-
cology and in vitro actiyity of phosphonomycin.
ibid. 332~337, 1970

CHAIET, L.& T. W. MILLER, et al.: Phosphonomycin :
Isolation from fermentation sources. J. Antibiotics 23
: 336~347, 1970

SHAFER, H.& W. J. A. VANDENHEUVEL, et al.:
Characterization of phosphonomycin by micro-
chromatographic and related techniques. J.
Chromatog. 52:111~117, 1970

Ak, fib: SAEHz 1 3 & 0 B Fosfomycin o)
IR X $E it 48 3 & K& K J& B3, Chemotherapy 23 : 1861
~1870, 1975

#: H Fosfomycin (FOM-Na) o3, 79> FF
—TNTF L RA w3 > 822 0B R LEREFELHE
BA X484, Chemotherapy 23: 3226~3231,
1975



VOL. 23 NO. 11 CHEMOTHERAPY 3477

ABSORPTION, EXCRETION AND METABOLISM OF FOSFOMYCIN FOR INTRA-
VENOUS INJECTION AND ITS CLINICAL APPLICATION IN SURGICAL FIELD

SHUNJI ISHIYAMA, ISSEI NAKAYAMA, HIDEO IWAMOTO, SHIGETOMI IWAI,
MuTsuMI TAKATORI, TAKAMICHI KAWABE, IKUHIRO SAKATA and HIROKO MIZUASHI
The Third Department of Surgery, Nihon University, School of Medicine

Basic and clinical studies on fosfomycin for intravenous injection (FOM-Na) were performed, and the
results obtained were summarized below.

1) Antibacterial spectrum

The antibacterial activity of FOM-Na against gram-positive and gram-negative bacteria could not be said to
be remarkably good.

2) Effect of inoculum size on the antibacterial activity

The influence of inoculum size of clinical isolates upon MIC of FOM-Na was studied. As a result, it was
revealed that the MIC of FOM-Na was mostly more than 100 ,g/ml in the original solution, while 1,000 times
diluted solution, when dealing with Staphylococcus aureus and Pseudomonas aeruginosa in particular, revealed a
conspicuously low value.

3) Concentrations in blood and urine

Moni-trol serum was taken as a standard for determination. The result obtained with cup method showed that
the blood levels has reached peak level 30 minutes after intravenous administration of 1,000 mg of FOM-Na with
an average figure of 51.7 ug/ml, which value was found fairly persistent with 5.6 zg/ml still registered even 6
hours later. The concentration in urine showed a similar tendency to that in blood with a peak reached 30 minutes
after administration and with an average of 3,840 »g/ml registered. Such a high concentration as 297 4g/ml was
retained even after 6 hours. The urinary recovery rate within 6 hours after administration was 88.1%, revealing
a pattern characteristic of renal excretion.

4) Concentrations in organs

In a group of 3 rats of SD strain which was given 20 mg per kg of body weight the level was the highestin the
kidney followed by serum, lungs, heart, spleen, muscle, liver and brain in order. Similarly, the distribution of FOM
-Na into bile reached a peak 30 minutes after intravenous administration of 20 mg per kg of body weight with
74 ug/ml registered. The concentration of around 5.0 xg/ml was maintained for 4 hours following administration.

5) Metabolism iz vivo

Metabolism of FOM-Na in vivo was studied with human urine. Bioautogram was prepared by thin layer
chromatography using one solvent system. As a result, FOM-Na was found not to be metabolized in vivo.

6) Clinical result

FOM-Na was used in the treatment of 3 hospitalized patients with surgical infections. Each patient received
intravenous injection of 1.0 g of FOM-Na in the morning and in the evening. The medication lasted in one patient
for 7 days and in two others for 5 days with the result that favorable effect was obtained in 2 out of 3 patients. In
all the cases treated no particular noteworthy side effects were observed.



