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1) BXRR

FHEEOBRRS BRI OWT, (LB aEkc
% &3& MIC % JIE LR Tablel o & kb
T, BESTFPYERETIE 0.4meg/ml DL DA HDED
%<, XWEZHERRLELH, KBE Tk 12.5~100
mcg/ml T KEBDOHRMFAL, s bifiv MIC %
BT L5 THot, LMD 27T ABHRE TIIREZH:
fiz. 6.3~>100 mcg/ml THDo7=

BREEHBOVEY 2 5 1o, 743 v I BISEERY
100 fEEAEAEKTERLCLOY | BE&HEBK
L& & MIC flixHiz& 5, Table2 O X 5123
a7 ¥y BRECIEREEco MIC LR U, FHR L
BBEAVIN & 7Dtz KIBEE TR 2~3 oER A
LB L ONREDOI, TDM, W SAME LIBE
RLTC,

Cefazolin (CEZ) +® MIC {# o [#&z Table 3
L0 T, BHET FYRETIZ CEP 035 23R 1 i
B CEZ w5 bDhigrhotd, KBE Tt CEZ

Fig. 1 Structural formula of CEP.

S
o} N |
S CH0—C—CH;,

COONa

Table 1 Sensitivity of several genera of bacteria
isolated clinically against cephapirin
by JSC standard method

Proteus

MIC Staphylococcus oot Kiebsiella

(mcg/ml)

aureus

Enterobacter

0.1
0.2
0.4
0.8
1.6
3.1
6.3
12.5
25
50
100
>100

1 (209P)
4

17
1

1 (pr.)

1 (kL)

N

1 (Ent.)

Total

23

10 3

Table2 Influence of inoculum size on MIC of
bacteria to cephapirin

G Inoculum size No. of
enera . . 100-fold .
Original Dilution strain
0.1 0.1 1
0.2 0.1 1
Staphylococcus 0.2 0.2 3
aureus 0.4 0.2 5
0.4 0.4 12
0.8 0.4 1
0.4 0.1 1
12,5 12.5 1
E. ooli 25 6.3 1
- 25 25 1
50 12.5 3
100 12.5 4
Enterobacter >100 >100 1
Klebsiella 25 6.3 1
Proteus 6.3 0.4 1
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DiZ 51 MIC fED/PNE W DHEEBNC 0321,

WHFRE (FRREE) ©T 24 g MIC EXH
FELDD, HORBELREDEVWRAREND 1BLE
%, CEP REVRCHEE LT REW MIC E2#E L
t2o FOKENT Table4 O3 b T, #EH MIC {H
LDERERT X R okh, ZOWE 00D, 4
HEULEDOhMDH B LD TEATH O,

2)  EBRWIRRHETR IR B

=V AREET FYRELERETEEL, SNA
2HHEHE 5 AR 1 B 1Bl 20 mg/kg o CEP % 11k CEZ
1BESTEFOMNES L, 6 B HOMES 30 54

Table 3 Comparison of MIC between cephapirin
and cefazolin

Genera Cephapirin  Cefazolin ls\il?z;igf
0.1 0.1 1
0.2 0.4 4
Staphylococcus 0.4 0.4 4
aureus 0.4 0.8 11
0.4 1.6 2
0.8 1.6 1
0.4 0.4 1
12.5 1.6 1
25 1.6 1
25 50 1
E. coli 50 3.1 2
50 25 1
100 1.6 2
100 6.3 1
100 12.5 1
Enterobacter >100 >100 1
Klebsiella 25 6.3 1
Proteus 6.3 6.3 1

Table4 Bacteriostatic and cidal MID against

cephapirin
Genera & MIC (mcg/ml)
Strains Bacteriostatic Bactericidal
Staph. No, | 0.2 0.2
aureus 9 0.4 >925
3 0.2 0.2
4 <0.1 0.2
E. coli No, 1 25 25
2 12.5 12.5
3 12.5 12.5
4 25 50

CERRLCERFRBOKRE I L, s IOBERIA
ADEEBES ZTHZhAE L, ZOR#x Table 5
DERYT, BPBOMEXBBCCELEE 2D bHL
TEDOEHELXEH T 5L, CEZ a5 CEP L b
INTHOT, REBES X O MpEEDVHES, CEZ
DTS BEExRT L, BEEBOHRINERHEM»D
BTV ACKWTEAT FYREYIER L, B
FAW7-B8ix CEP - CEZ Fijicx LA U 0.4 meg/ml 0
MIC fE%HET5 D THot,

3) EEEEEROIERL

CEP R jlE Az, BEl S8 e Auv
SZHEBEC TR, BEERIL pH 7.0 OBEERERIC
THRRUTER Ui,

4) MmEERAKEER

Borsh, te77 vE 48 BREERECIY, B
I3 EBERCH LCEN T2 0 bOBRAEDOH
T, SEEEMO CEP i oWTiFiot, +DREk
X Table 6 D& ¥ T, RERILTH 16.6% Lich,
HBHIA N X 5 ThH Dot

5 ARIMERBE

BMorsh, DAFRLFEH, CEP 3 BER
P& D B OWCTRE L, ZOREKIL Table 7 0 &
BT, B"ERIZ 0.0l Lich, ZLALRBEIEDSK
weBbhic,

Table 5 Staphylococcal subcutaneous infection to
mice and therapeutic effect of daily
cephapirin i.m. injection of dose 20 mg/kg
for 5 days.

Area (Length by mean
skin width) of abscess
(mm?)

*Recovery of
serum level
organism

Group

16
30
Cephapirin 52 42
30
82

5.0/2.2

38
36
Cefazolin 29 32
42
16

16/7.5

77
Control 104 78
54

N o I o S S IR S

MIC : To each agent 0.4 mcg/ml
* : 30 Min. after injection, mcg/g or mcglml
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" Table6 Serum protein binding rate of cephapirin
against horse serum using cellophane bag

dialysis
Concentration after dialysis (mcg/ml)
Exp. Rate (¢
P Against buffer Horse serum ate (%)
I 2.0 1.6 20
I 3.7 3.4 8.1
m 6.5 5.0 21.8
Average rate 16.6%

Table 7 Adsorption of cephapirin to sheep red

blood cells
H Concentration of supernatant (mcg/ml)
t (%) 0 11 22 34 44
I 8.4 8.4 9.7 11.5 12.5
I 9.7 11.5 11.5 15 17
m 18 — 24 31 44
Average rate of adsorption 0.0l
6) GHEPRE

" 2 WD KR CEP 30 mglkg HHEEwk, HRIEEHAF
2 =7 LR U BEY PRE & & SRlE
Lo FOREL Fig. 2 0k b T, EHHEERM
shiBEE O S EE Ligh 2, No. 1 REicOWTE
HehgEomPEECT5HIZ € — 7 [HORE T,
0.60 TH v, 6BFMIE CoOMTPERIE, 0.22% T
Holc, No. 2 FRIZOWTHEHIBE O R E
TAHHIZFA L 0.25 TH b, 6KHE TORT
F130.06% THotc, 7k NO. 2 FRIZOWTEME
B X ERR L o RAPEBE 0~2 B 755 meg/ml,
2~6 F§f 3000 mecg/ml T, RepBfiR 6 Kl T T
38.6% &itot,

7 BRPRE

183D~ v A CEP 20 mg/kg % HRIFIESE L,

Fig. 2 Serum and bile level following i.m. injection
of cephapirin 30 mg/kg to rabbit.

meg/ml meg/ml )
Rabbit No.1 1001- Rabbit No.2
100
50 F Serum 50 -
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Fig. 3 Organ level of cephapirin following intra-
muscular injectiom 20 mg/kg to mice.
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PR ERL, PHT.0 0 VEMEEK T 5 S5 H K
EOXR—MRIED, TORKEEFCOWTEEXRIEL
1o

BRI pPH7.0 0 ) vEEERE SO CTIER L
oo ZOREIX Fig.3 iFhT, ¥~ 27 HLE,
., B, BOERR L,

<~V AR ERECR~ X% CEP S0l &k
HU7b D Table 8 THBH, FMHEIT W\ T WA
R LTS,

[-925: 08 138

1) e b TORKRIERSE

a) JEEREC X5 REEAE T BA RE LB
#Y.5.51 X BHAIC, #TETOFETEH 240, GPT 66,
GOT 72, Al-P 20.7 (Bessey-RowLEY ), K& O
Fii5% 43, GPT 73, GOT 45, Al-P 8.0 iz CEP lg
% 20ml O 20% 7V OBCEBEL T BIRPESL,
I - A - RPBEXRE Lic, ZOR#FIL Table 9
DERHT, BHFEEIEMCIEE D, 24 KFEo4

Table8 Reduction of activity of cephapirin by
mixing with homogenate of mice

organs eic.
. Rate of activity
Materials remaining after mixing (%)
Liver 59
Kidney 50
Lung 55
Spleen 50
Brain 31
Intestinal contents 3
Serum 97

Original level : 10 mcg/ml
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Table 9 Serum, bile and urinary level following
intravenous injection of cephapirin (1g)
to a patient with external bile fistula

. Time after Level Total %
Sp CCIMENS | injection  (mcg/ml) Amount ¢ injectocd
5 min. 46
S 30 min. 8.8
T I 2.9
4 hr. 0.3
0~1 hr. 2.5 10 mcg
1~2 6.0 12
Bile 2~3 2.2 75.5
3~4 1.0 17
4~24 0.03 9.6 0.0l
Usi 0~4hr. 4,000 360 mg
e 404 6.4 2.6 36,26

B R gEtRIx 0.01% THot, \W2IF 5, RPRE
(% 4000 meg/ml = | b, 24 BEf0RpoERz, 36.3
% THDo1,

b) ZMFEFAO K. T.50 Fiflic, #£H CEP
g lg FOoOrBEL, 24 BHERCOVWTRPRE
FREL, PHEBEAREF LI, TORKIZ Table 10 D
L3R DT, FHEEIT 400~1, 300 mcg/ml, PEiRI1125
~100% &2z, | BRI OESHEIICHEMm L, o
BEZXREL LD & LEXTREOEMETH O,

2) e b« KEABI - JRD Bioautography

BREGEE L THHB=51: 7X b v BEE: k=40
230:10: 15 2 M\, BRI 110C 50 @x, X5
KRR THEE LD, REBEE LT B. subtilis %
T, Bioautography # 177527, % @ #EiL Fig. 4
DEBYTHSD,

Fig. 5 oz CEP 50 meg/ml ¥, #4533 DES
~CEP 100 meg/ml % chth 1 pl, KFHRIL CEP
R 2~6 BRI HE S hoic b D ORREE R 100 £%

Table 10 K.T. 502 ¢ body weight 52 kg

1 gx2/day i.m.
8/28 29 30 31

Cephapirin
administered

9/1 2

Level of cephapirin in
daily collected urine

700 5,000 520
(mcg/ml)

Daily urinary volume
(ml) 700 400

% of cephapirin
c:oicrcted daily 25 100 34

1,300

Blood level just prior

to an injection undectable

Fig. 4 Bioautogram of cephapirin, desacetyl-cephapirin
and, rabbit and human urine and bile.
Solvent : Et Ac : Acetone : HAC : H,O
=40:30:10:15
Adsorbent: Kieselgel 60 F 254 Merck
Test organism: B subtilis PCI 219

Front

38 °%0

Origin —=Xem—— X X X e Y e
CEP urine bile bile urine DES—
f of CEP

[0
rabbit patient

FRE A L pl, KRBT 1 RERCER L 0% %
DFEE S5pl FRERAXRY LK, T bifi,
SRHEY ST B CEP lg #%EL-0b, 1~
2 FsEIOBTEKE 5l &, 0~4 RefdicPiit S hiclR
D 80 EFREE 1ul LELhLThARY PLI,

e b, FERE LR - JBHFTL $I1C Desacetyl £ CEP
NDOERE B E DT,

3) FERKGEASI

a) K.T.50 ¥% Z#BHREL (Fig.5)

EaRfE Bz Fig.db otxsbhThsr, CEP BHE LD
THEerC T Y, RPOKRBE R LG >10°/ml
THoborn, BEHBRBACIEEE LY, EihE
HE S hic, AfIHME D CEP w32 MIC inikk
FRECTHEL, 25 meg/ml TtHot, CEPS5 HHE
% NA RIRCYHBmX THRE Lic, BRILMDR,
BIERR LA tdbhishol,

b) G.K.77 ¥% JifE+hi% (Fig. 6)

Bifi 985 3 9% 4 o 8 2¢ « ¢ MMC + Cyclophosphamide +

Fig. 5 K.T.50y. ¢ Acute pyelonephritis

8/28 9/1 5 9 13

Cephapirin N A 1.5g/d.

c 1g b.i.d.i. m,
39 Total 11g

38

374

8/29 8/31
E.coltneg

Organism
isolated from
midstream urine -
Number in Iml >10° 800
WBC inurinary
sediment
per high power
field :
WBC 11900 5500 4300

neg.

>30/1 12/1 2/1 1/5~6
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Fig. 6 G.K. 77y. 5 Lung cancer+Pneumonia.

10/29 11/1 4 7 10 13
C ]
°C Cephapirin 2g/day drip infusion
39 total 20g
38
37
36 »
Organism Klebsiella(#) Klebsiella(#4)  from lung

isolated from Subtilis (+)

CER(#)
N A(#)TC

Prot.mirabilis(+) at autopsy

Pseudomonas ()
Klebsiella (+)

sputum <

Disc sensitivities ® (#)
g 11\)'1((1‘\‘+))AB PC(+)

WBC (/cumm) 4800 #

BUN(mg/dl) 21 (g/26) 2000 1900

B AN

Chromomycin A; 382 B# i &, lEEHE MMC &
ABH I EOEHETHTLTCEAET, WEXKEE
LG THCREOHBR LR LD, EELELOkDT,
CEP 2g # 500ml © 7 ¥ v ¥ B U CHEBMELTK
Dt HHMBEBARIITRER LY, £2FTHHOLIE
T L7, WA bix 8 581 Klebsiella 3% { i E h,
BEHRLRAKTH O, HBMA S 13 Pseudomonas (Ht),
Klebsiella (+) Tdhbv, EPHEHE L, AFTHMIK
BAWIR L2y, Zhit CEP ot {, LR
BLrfiEHR (10 Adhmehitk) oRBRHEIFERORE
LfgEhic, BUN o kR b A bhi-n, ThbesR
fEnBALI EMMORFICIBbDLEELDLRK,

c) T.S. 46 x5 XxBEEmE (Fig. 7)

B BRMLIBBEO LD OHMO < v+ — ok
TH5F T, 12 A 18 BETHMCHMEFL TA
Belt, RBBPLDMBHERYTIOE D, KK
HWhaLanl, MFBEZOEEN » 5 © T, BEKYE
Vv, SM %#4#H 0.5g #is+s e b CP2g 1 H,
AB-PC | H 1gx2 filE% 3 HRfF/e 2t W2 AT
O GRNABOER L CEP Sga 5% 7 F vk
IR U TR STERIE L, WA lg Miltxak
W, 18 6g off L L THIELA, fkiRix CEP #5

Fig. 7 T.S. 46y. & Sepsis due to E. coli.

12/18 19 20 21 2223 24 2526 2728 2930311/12 3 4 56 7
CPo

—
ABPC  Cephapirin 5g/day drip infusion
LCephaplrm 1g/day i.m.

fNK AN

* DISC sensmvny
# ABPC(+) CER(#)

II_

CET

Organism in E coli CP(—) SM(+)
blood +)(=) (=) (=) (—)
MldstreamuarmeE coli(—) Pr.mir, (-)
104/ml 1.2%103/ml
WBC 8800 10300 6000

4BEXCAECTHCHE, S5HBXIEH L ko
oo MBEFHOWIZIARE R ABPC #5334 CreiatkT
Hotent, —BREMEOCRBTHODhd Lk
W e CEP o MEEMNBHRE RECITHET S 2
oo BBERBIC BRI &AL S 2EBER LI, REMm
BHoamL - KIp#E o CEP wxt+ 5 MIC x 100
mcg/ml THot,

% 2®

AFNI L7 7w AR vRIEFIO 1L LTH LA
BB LLERTHEH, RLoBH LA KSWT
BRI AR Lo, BB - ARBIRRR Y
HLDHTHOLY CET LFELLEHWETH D L EL
bhd, FERFOEREIE,A LT, DisvERATI
HBUZZE LEZ oV LOALEEFDOL7 > m AHY VH
CHLTELSFEMEXZELTVDLDE VL X 5,

THEEHIhD 0TI, RTHRECK\WTAR
VRE L AR T2 CEP 2 CET X h3¢h, MmiF
EEEARIIN 45%, BH-ALOEBUL 1% LvwHP,
FOREHRAR, BEERY 100 L5k, BB
Bl 1009 A% 7.5 meg/ml 75\~ UF R LT i g -CRE IR
Thicd iy, Llhic? s 2BERETREE LD
B TLHERBEOMELAEL 5115 X5 THOk,

FERERGITIX 77 Bk 14 BICRATE, 4 HITEHIR
KER UIH, B FBEREFIR»2Eni?,
F R HERGIERRAIDO 5 5, HRHETHED 79 fid
76 BRCAE &\, FEAI K, E 22 BRIk
LBl A BRI D7 n5D, | HREE LT 8g
THWV, 4BHERRTHRE LD D2 %0D7,

Hopson 5% 13 25 GI&HEH#L, 20 flEZhE LT
BN, o7 > v AEY VHIEOESLE, Controlled
study IZ X7 BT HIERBTH B L RT B h, Bk
THAH5,

= ]

H L7 > v ARY VR4 K] Cephapirin 2D\~
T 2, 3 OBV, RO E 2 1,

1. EZHBRECE\T, BR7 FyREO MIC i
0.4 mcg/ml ZALIC M LIcH, 75 ABREEETIEX
12.5~100 meg/ml THot-, HEMEEEY 1/100 ik
T5E, KBETE, MIC EX278 v Lichs, ¥
7 F O IRE CREB D Ieh ot

2. =y ADEET VY IREE TR 5 BED
R Cefazolin LB LIcE T B, W S AEDIHHE
w21,

3. BFEHRAKAERIINT, DAFRMREERD
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EfETH 2T, % &
4. FRCHEROBHHRER C~ 7 fEChPRE
DHESTNL 45D 1 THot, 1) BoDNER, S.J. & M. G. Koenig: Clinical and
5. = v AGEEOBBENEED Y — 7 HOIEFL, in vitro evaluation of cephapirin.: A new
B, IF, B, MEiot, <y ABBATT A~ L0 e e g Amer. J. Med. St
BEWR Y, 2ich ONMERAD & & & DT, 2) Wnsner, P., R.Mac Grecor, D. Bear, S.
6. e rofftd, RPBREXRELE S, BT Berman & K. Hormes: Evaluation of a new
~NOBTIIA e, RPBRECEECE L, cephalosporin antibiotic, cephapirin. Antimicr.
7. © B IOREOR - HoWT, Bioautogra- Agents & Chemoth. 1(4): 303-309, 1972
. _ . 3) Quintiiang, R. A., A.Lentnik, M. Campos.
phy #£77g\>, & HIC Desacetyl-CEP ~ OZ e % L & H. DiMEeora: Efficacy and safety evaluation
DI, of ‘cephapirin in hospitalized patients. Clinicak
8. R, SHERER]CEY, MEEECs Med. 79(10): 17~21, 1972
BELUT-Ri%e 1 BhicdEsh, ATTIRiE s & A e i s 4) Hopson, A. H. & W.]J. HorLrowAy: Clinical
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6(1): 10~12, 1972
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CEPHAPIRIN: BASIC AND CLINICAL STUDIES

Kemer Masuimvo, Kazuruto Fukava, Orouiko Kunin and MakoTto Suzuki

Department of Internal Medicine, Institute of Medical Science, University of Tokyo

On a new cephalosporin derivative, cephapirin (abbreviated as CEP), several basic and clinical studies:
were carried out, and the following results were obtained.

1. In sensitivity test, MIC value of Staphylococcus aureus distributed around 0.4 mcg/ml, that of gram
negative bacilli ranging from 12.5 to 100 mcg/ml. The reduction of inoculum size to one-hundredth.
followed the decrease of MIC in case of E. coli, but to a lesser degree in case of Staphylococcus aureus.

2. 1In comparison of therapeutic effect of CEP with cefazolin against subcutaneous infection due to-
Staphylococcus aureus in mice, it was found that CEP was somewhat inferior to cefazolin.

3. Both of‘the binding rate to horse serum and the adsorption capacity to sheep red blood cells were:
low.

4. Bile level after intramuscular injection of CEP to rabbit was about a half to one-fourth of serum:
level in the peak value.

5. Each value of mice organ level following intramuscular injection of CEP ranked in order of the:
kidney, liver, lung and spleen. The mixing of CEP with each mice organ homogenate yielded moderate:
reduction of activity.

6. In human subjects administered CEP, bile level was low, while markedly higher level was detected.
in urine.

7. Bioautography of human and rabbit urine and bile revealed the transformation of CEP to desa--
cetyl-CEP in every four instances.

8. Clinically one case of acute pyelonephritis responded well, while another one of pneumonia com-
plicated with lung cancer showed no effect. The third febrile patient in whom bacteremia due to E.
coli was derived from prostatic abscess showed good result. No side effect was observed in all cases.



