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&, Fig. 1l ol v Thy, HEAR2 b1
Cephalothin iz {4l L T\~ 3, % 7=, Cephalothin & [@#,
AP TRE S RHE N OB % RHBM & LT Desacetyl-
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Table 1 Antibacterial spectrum of CEP
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General name

Molecular formula

Molecular
Appelation

weight

COONa

Cephapirin sodium
CmeNzNaosSz
445.42

BL—P 1322

CEP CET | CEZ CEG | CEX | CER
1. | Staphylococcus aureus 209P 0.2 0.2 1. 56 3.13 6.25 0.05
2. | Staphylococcus aureus Terashima 0.05 0.1 0.1 0.78 6.25 0.025
3. | Staphylococcus aureus Smith 0.78 1. 56 3.13 | 12.5 50 0.1
4. | Staphylococcus aureus Newman 0.39 0.78 0.78 6.25 100 0.05
5. | Staphylococcus aureus ATCC6538 0.39 0.78 1.56 25 50 0.2
6. | Staphylococcus aureus JC-1 0.78 0.78 0.2 50 | 12.5 0.2
7. | Streptococcus faecalis 12.5 12.5 50 50 50 6.25
8. | Sarcina lutea ATCC 9341 1. 56 6.25 6.25 50 ['12.5 1. 56
9. | Klebsiella pneumoniae PCI 602 12.5 6.25 6.25 50 100 6.25
10. | Bacillus pumilus TFO 3813 0.1 0.78 0.78 6.25 3.13 1.56
11. | Bacillus subtilis ATCC 6633 0.05 0.2 0.2 0.2 1. 56 0.1
12. | Bacillus cereus mycoides ATCC 9654 12.5 50 100 50 | >100 6.25
13. | Bacillus cereus mycoides ATCC 11778 12.5 50 100 50 | >100 6:25
14. | Corynebacterium Nozi 0.2 0.2 0.39 0.78 1. 56 0.05
15. | Escherichia coli K 12 100 50 6.25 100 | 12.5 6.25
16. | Escherichia coli B 12.5 6.25 6.25 | 12.5 50 3.13
17." | Escherichia coli BMW 50 | 12.5 12.5 >100 | >100 6.25
18. | Escherichia coli C 14 100 | 12.5 12.5 >100 | >100 | 6.25
19. | Escherichia coli NIH]J 12.5 6.25 25 | >100 100 | 12.5
20. | Escherichia coli JC-2 100 | 12.5 3.13 100 50 6.25
21. | Shigella sonnei 100 | 12.5 6.25 > 100 50 6.25
22. | Aerobacter aerogenes IAM 1102 50 | 12.5 25 | >100 | >100 | 12!5
23. | Proteus morganii No. 1001 >100 | >100 | >100 | >100 | >100 | >100
24." | Pseudomonas aeruginosa NCTC 10490 >100 >100 >100 > 100 > 100 >100
25. | Pseudomonas Tsuchiji > 100 > 100 >100 > 100 >100 > 100
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AR P, (LERREEREERERIC L L 0%, Heart
Infusion Agar (3BF) & AR FRMBREC LD,

Cephaloridine (CER), Cephalothin (CET), Cefazolin /

(CEZ), Cephalexin (CEX), Cephaloglycin (CEG) &
KB LTRIE LT, 7 7 2R TIX CER (345573,

CET 23k T CEZ, CEX, CEG X hiifEh T\

%o 7 7 AatEER Tk CET, CER, CEZ X hi3%4
4 %%, CEG, CEX X v X T\ %, Proteus morganii,
Pseudomonas \ZiIfhD £ 7 7 v AR Y v & AT kL
RIS
I AHABBORBUEST

SRIRIEK, Staph. aur. 54 PRICKT B R HEAER
% CEP offh 20 3Hlic o\ TR TR LR L
foo MEHEX R OILFEREFSEERC L D BREL
7= (Table 1), ZOfER, CEP X CER X Hh3&VE%
2%, CET »izigFKEOBET 0.4 meg/ml i 54 Firp
35 #A%, Fio 0.8mcg/ml i 14 HAAHL, WELELD
bbb E 90.7% HRLI,

BB ARE 49 thie 3 B REZ ML, Table 2
DEEHTHD, 100~>100meg/ml i 40 B &L DK

Ay O¥NAT L, CET X 0idfy 2 BMESH 2 ETH
D,

FHEBKIMEARE 27 HRoBETIE CET iz mtk
TH b, T 6.25 meg/ml L) EicsrAiL, 100 meg/ml
kit 15 HiBdic,

BIRE 49 HRoBU#EIL PC F¥EH, Cephalosporin F#E
FIH T 100 meg/ml B - THot,

M Cephapirin QOEELY - Bttt

1) fE#Ephis © Cephapirin ¢ Standard curve (%
Bacillus subtilis ATCC 6633 #:xBREH &5 cup B
Cftpote, BB PUAENERGESRC X b Citrate
medium % fi\ o, BEC 108 A& A% 10 ml o Single
layer % i\ /=, Standard curve {3, Fig. 2 © ¢ kb T
»b, pH6.0, 7.0, 8.0 ©» PBS. TIRT LA ELEH M
oAy, AMMEEdH 5 moni-trol M TIXHIEINCHY 2
B DEY Dfcs #0320 T, MEHEED Standard (X
moni-trol {2 X b, Rz pH7.0 PBS. 12Xx3
Standard THIE L1,

2) MmAPEES X ORPERE

R 3 41 Cephapirin 500 mg L, 1/2,

Table 2 Sensitivity distribution of Staph. aur. to cephapirin in surgical fields (54 strains)

MIC (mcg/ml)

<0.05| 0.1 0.2| 04| 0.8 1.56 | 3.13 | 6.25 | 125 | 25 | 50 | 100 | >100
AB-PC 2. 3 1 7 8 5 1 2 4 21
PV-PC 2 2 1 3 9 5 6 2 24
AM-PC i 2 3 5 11 4 2 3 2 22
CER "3 5 | 14| 10 9 13
CET 1 1| 35 | 14 9 .
CEP 1 4 | 23 | 16 7 1 1 1
CEZ 1| 14 17 3 1 9
CEG ' 1 2 7 29 4 2 9
CEX | 1 7 40 4 1 1
TC | 1 20 1 1 1 2 1 27
CP 39 6 9
SM 21 6 5 1 21
KM . 6 22 13 4 1 8
KDM 1 2 14 27 2 2 6
VSM 1 4 8 33 1 7
LVM ‘ 10 16 17 4 7
GM 5 | 16 |- 32 1
DKB o 1 4| 17 19 10 1 1 1
NM 3 12 21 10 2 7
CL. 1 53
NA 2 1 51
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1, 2, 4, 6 pfitkD MR X0 RPBELXIEL ok (Tabled), o LiXAF2RFPHEIO(LHF

foo BUEFHEL Bl ki X otc, MAPREL 500 EHEITH B L ERL T D,

mg FiEH, 30 HTE—2 L7xb, F5 16.3 meg/ml, .

| BR9C 12.5meg/ml, 2 F5IC 6. 1 meg/ml, eg;{%rﬂﬁ VOREARE

Th7gds 0.71 meg/ml TH->7c (Table 3) (Fig. 3), Bk SD %5 » b 3 Pul Bfic Cephapirin % 20 mg/
RepECOLTE, B5®IIBMCE - 72350 F kg L, TOBBABTERHN L, £5% 1/4,

#9 4,400 meg/ml, 6 REAIETYS 383.3meg/ml L 1/2, 1, 2 REIECERL, WEARME, FESEAHIT

ExRL, 6 iiE ToOPHRPEREKIL 94.5% TH Fig. 3 Serum levels of CEP

Fig. 2 Standard curve of CEP
mcg/ml
' 20
itri i H 8.0 P.B. 500mg 1M.
mm g“f,‘;;te K%délg'eess xEH 6.0 P.B. test org. : B.sub. ATCC 6633
30|Cilynder method pH 7.0 P.B. | medium : Citrate medium
15 method : Cilynder method
moni-trol
25
10
20
5
15
e S 79127 4 6hrs.
0731 0631.252.5 5 mog/ml vz 4 Ghrs
Table 3 Sensitivity distribution of E. coli to cephapirin in surgical fields (49 strains)
MIC (mcg/ml)
<0.1| 0.2| 0.4 0.8 1.56 3.13 6.25 12.5 25 50 100 > 100
AB-PC 1 1 6 19 7 2 2 16
PV-PC 1 1 13 18 2 2 7 10
AM-PC 6 24 6 3 14
CER . 1 30 6 1 2 1 14
CET 1 1 7 14 15 3 13
CEP 1 2 5 6 22 18
CEZ 5 9 5 7 13 2 2 11
CEG 4 14 15 7 2 12
CEX 1 17 16 7 13
TC ’ |14 7 1 13
Cp 1 1 18 3 1 3 27
SM 2 11 3 3 3 3 29
KM : 17 21 9 ) 7
KDM 1 15 26 5 2 1 5
VSM 2 21 9 5 1 6
LVM 2 8 16 17 4 2 5
GM 8 19 20 4 2 1
DKB 5 10 11 23 4 1
NM 3 12 18 14 1 1 5
CL 1 23 10 3 2 15
NA 3 30 15 6
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Table 4 Sensitivity distribution of Klebsiella to cephapirin in surgical fields (27 strains)
MIC (mcg/ml)
<0.05| 0.1 l 0.2 | 0.4 0.8 1.56 | 3.13 | 6.25 | 125 | 25 | 50 | 100 | >100
CER 6 1 2 7 11
CET 2 1 6 3 15
CEP 1 1 1 3 6 15
CEZ 2 2 1 1 7 14
CEG 2 2 8 15
CEX 1 5 21
KM 18 1 1 7
KDM 5 8 6 1 7
LVM 9 4 1 1 6
GM 1| 13 2 1
DKB 16 1 1

Table 5 Serum levels of CEP

500 mg I.M.

12| 1] 2| 4| 6 hms

I.N. (6.1 mg/kg) 17 |12.5{ 5.1/0.9 |0.66 mcg/ml
H.I. (6.3 mg/kg) 13.6(13.6] 9.3(2.5 |0.76 ~
H.K. (5.8mg/kg) {18.4{11.3] 4.0/1.25/0.72 ~
Average (6.1 mg/kg) |16.3(12. 5] 6. 1|1.55/0.71 »~

UARARK TRk, pH7.0 P.BS. % 3~5 fFEMN
%, Homogenize L, &Ik B2 HHIK & U THBAE
[Z% paper disc IRICTRIELIc, TOME, FHEEs
L5 4B -2 2R L, MEREIRDE
<, PWTEKE, M, K, OF BECIHTH ok,
7k, Bis X OBFBIC 2 AR OB ATIZ D bhighs ot
(Table 5) (Fig. 4),

V £46AKME

Cephapirin O 4 AP #H % B33 5 72812 Thin layer
chromatography (TLC) % Fi\- Bioautogram % {E& L
1o FKHifA (Adsorbent) (3 Merk #! Kiesergel F 254
v, EBEE (Solvent) L UTHEE =51 : 7+
by EEEE:K=5:2:1:1 OFREYA,
¥ X 0" Desacetyl-cephapirin % Standard & L, #ifkL
LT Cephapirin 58D ARZ Az, L0,
Cephapirin ¥ 0.25, Desacetyl-cephapirin (% 0.15
R, fizRL, AR, R, {H 0.25 0.13 © 2 o0
spot U bt (Fig. 5),

V B K B &
SRHURRGYE 15 B Cephapirin % {FH L F DOFHk

Cephapirin

Fig. 4 Urinary excretion of CEP

500mg LM.

me/ml oo org.: B.sub. ATCC6633

15 medium : Citrate medium
method :Cilynder method
10
5
1721 2 4 6 hrs.

Fig. 5 Tissue concentrations of CEP

7.0, 20mg/kg LM.
Average : 3 SD Rats
5.0+
|
e—Lung
x——xKidney
4.0- o——oSerum
= a——aMuscle
2.0- x-====xHeart
a—=aSpleen
1.0-

b_l/4 1/2 ‘-1~- 2hrs.
WEEBR Lic, #5821 R 1.0~2.0g ¥ TTH
B, BHEJE 15 Bl 4 BIAEIRET, 1l Bk 20%
TP UBCERUTEIEL., ERONFIL, 15 fid
g% 6 BT, 205 LhRERILN4H, +HRBRE
LB, D o 1 NTSRKD > EoBEC X 5, 1k
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Table 6 Urinary excretion of CEP
500 mg I.M.
1/2 1 2 4 6 hrs. Recovery
LN. (6.1 mg/kg) 705 1450 1040 560 230 mcg/ml ’
) 130 69 170 110 74 ml 89.49
91.7 100. 1 176.8 61.6 17.0 mg '
HK (5.8mg/kg) | 2310 5250 1780 680 470 mcg/ml
64 25 67 79 66 ml 96.69;
‘ 147.8 131.3 119.3 53.7 31.0 mg
H.I. (6.3 mg/kg) 70 6500 4500 1580 450 mcg/ml
510 22 34 73 72 ml 97.3%
35.7 143.0 153.0 122.6 32.4 mg
A.V. (6.07 mg/kg) 1028. 3 4400 2440 940 383.3 mcg/ml 94.59
91.7 124.8 149.7 79.3 26.8 mg ?

Fig. 6 Tissue concentrations of cephapirin

meg ‘'ml
7.0 * 20mg/kg L.M.
' * Average ; 3 SD Rats
6.0¢
o—oSerum
5.0 x—xKidney
*—e[ung
4.0 X===XHeart
. A—aSpleen
A—aMuscle
3.0
2.0
1.0

Fig. 7 Tissue concentrations of CET

meg/ml
7.0 * 20mg/kg 1.M.
* Average ; 3 SD Rats
6.0
o—oSerum
5.0 x—xKidney
o—eLung
4.0 x--—xHeart
: a—aSpleen
a—aMuscle
3.0
2.0
1.0 N
=S .
1/4 1/2 1 2hrs.

IRERRSE 1 6, WM 1 61, ALMEEEE 161, Al
R 260, Blige 160, BEBESe 16, dfid 2 ioit 15
FITH%, v

EREEHRE LA DI 9 HIT, Staph. aur. 2 ff,
E. coli 3 {5, Morganella 1 {§|, Pseudomonas aeruginosa 3

Table 7. Tissue concentration of CEP
20 mg/kg I.M. Average : 3SD Rats

14 ] 1/2 ‘ 1 ‘ ) | hours

Brain — — — —_ mcg/g.
Heart 0.486 | 0.42 Trc — ”
Liver — — — — ”
Kidney| 5.46 3.96 0.63 Trc ”
Lung 0.864 | 0.246 | Trc — ”
Spleen | 0.405 | Trc — — ”
Muscle | 0.558 | Trc — - o
Serum | 7.0 1.65 0.365 | Trc | mcg/ml

PITHotc, BRRRIR OHIERERE I AILSEIBE O HIE
I X Ole, ZOER, 15§k 12 GInVERT, BRI
Hx B Ui 3 BInERh Thorz, ARhERIX 80% TH
D, TeiEIERCBIL TIXFHT IR0 B R EER L2
7= (Table 6),

¥ ]

%; Cephalosporin-C Z%:#{kCd % Cephapirin {Z-D\~
TEBE R XOBEROEH R Iy, DED X5 ks
&G,

1) HIEHARZ P A DOWTIL CET Lz &AL
o4& T, CER, CEZ X hix% %,

2)  JREAHME Staph. aur., E. coli, Klebsiella, Pseudomonas
DREZWSANL CET LA ERBEDFMR 21870,

3) fuh - RAPREE

Cephapirin 500 mg #3F L, B. subtilis ATCC 6633 £k
12X % cup BOWETIE, #E5H 30 syice—274%
D 3E¥ 16.3 meg/ml THOto, Fio, RPEEIL1H
flice— 22380, 5 4,400 meg/ml TahHolz, 6 B
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Table 8
E.S. 239 | Peritonitis (rupture of ovarialcyst)| no growth | 1.0g(IV)—5TD Adjuvant effect
1.0g(1V)—3TD ope good
Y.I. | 970 Perforative appendicitis Morganella | 0.5g x2(IV)—7T ” good
T.I. 5 34 | Peritonitis (duodenal ulcer) E. coli 1.0g(IV)—2T Local 1.0g ” good
0.5g x2(IV)—>3T
H.N. | 821| Perforative appendicitis E. coli 1.0g x2(IV)5T ” good
F.K. | 224 | Suppurative mastitis Staph. aur. 1.0g(IV)—»8TD Incision good
Y.A. | 356 | Phlegmon of right foot 1.0g(IV)—>5TD good
Y.I. 5 39 | Peripratictal abscess with anal Staph. aur. 1.0g(IV)—5TD Incision good
fistula
J.T. | 5666 | Pneumonia (subarachnoid 1.0g x2(IV)—5TD good
bleeding)
H.O. | 62| Wound infection (incision of pros- 1.0g x 2(IV)—>5TD 2.0g Local | good
timal phalanx of 1, 2 and 3 of 0.5g x2(1V)—>4TD
left hand)
T.A. | 957 | Cystitis E. coli 1.0g(IM) x 3TD good
1.0g x2(IM) x 2TD
K.O. | 823 | Osteomyelitis (right lower thigh) 1.0g(IM) x 7TD good
M.M. | 331 | Wound infection (fragmentation Pseudomonas | 1.0g(IM) x 5TD poor
of extensor muscle of left 2nd
finger)
T.S. 5 54 | Perforative appendicitis E. coli 1.0g x 2(IV)—5TD ope good
M.U. | ¢ 44| Perforative appendicitis Pseudomonas | 1.0g x 2(IV)—>6TD WC 10900 | poor
T.O. | 84l | Osteomyelitis (open fracture of Pseudomonas | 0.5g x 2(IV)—18TD poor
right lower thigh) 1.0 Local->15TD
Fig. 8 Bioautograms of CEP 7o, BWERIL 1 IR bhishot,
Solvent EtOAc: Acetone: AcOH: H,0=5:2:1:1

Adsorbent Merk Kieselgel F 254
‘Test org. B.sub. ATCC 6633
Medium Citrate medium

Front

CEP

Origin
Dcsacet)l Human Rat
CEP urine  urine

MlE TOMEEIREKIE 94.5% LB ER LI,

4)  EARREHTOVTI, Bioautogram Z{EHL A
Rz Desacetyl-cephapirin %387, -

5) FEZEPIEEE, SD F/F v MIC 20 mglkg FHEEL
B TmE, &, M, HE, O, MEOIETS
b, B, BB TH ok,

6) HRIKBUR : AARHEYYE 15 BlicfERL, ToRR
15 i 12 Bl EZHT, TORERRIL 80% THol,
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ABSORPTION, EXCRETION, METABOLISM AND CLINICAL
TRIALS OF CEPHAPIRIN IN SURGERY

Suunj1 Isaivama, Isser Nakavama, Hioeo IwamoTto, SHIGETOMI IwAl,
Mutsumi TakaTor1, TakamicHr Kawase, Hirosur KawAMURa,
Hiroko Mizutari and KAyoko SHIBATA

Department of Surgery, Nihon University, School of Medicine

Laboratory and clinical examinations were performed with cephapirin (CEP), a new cephalosporin

derivative, and the following results were obtained.

1) Antibacterial spectra of CEP were almost the same as those of CET, and narrower than those:

of CER and CEZ.

2) Bacteria isolated from foci: Distribution of susceptibility of Staph. aureus, E. coli, Klebsiella,
and Pseudomonas was almost the same as that of CET.

3) Urinary and blood levels: When 500 mg of CET were intramuscularly injected, the blood level
was found at the maximum, 16.3 mcg/ml on average, 30 minutes after the administration when mea-
sured by cup method with B. subtilis ATCC 6633 as standard strain. Urinary level was at the maxi-
mum of 4,400 mcg/ml on average in 1 hour. Urinary recovery ratio was 94.59, within 6 hours.

4) Metabolism of CEP in body was examined by autobiogram, and deacetylated cephapirin was

found in human urine.

5) When 20 mg/kg of CEP were aidministered intramuscularly to SO strain rats, the CEP levels.
in various organs were high in the order of serum, kidney, lung, muscle, heart and spleen, while no CEP

was detected both in liver and brain,

6) Clinical result: CEP was used in 15 cases of surgical infections, and the effectiveness was observ-
ed in 12 cases (809). No side effect was found with CEP.



