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Cefaclor 1CBE3 2 RS MIERPREIBT5E

BEHZE-BE—X-PMBR B
FRRFERMZET IR AR
B T&EW
R EEFESTR

EEERAEL B E. coli, Klebsiella, P. mivabilis @ Cefaclor (CCL) T4 3 REMAERIREL, -
Cephalexin (CEX), Cefatrizine (CFT) &ML #zo —fic CCL i CEX kb3 <h, CFT &
AEOHREHZEE L 1o ZHOMICIRRETEDEEZESH LB

BERACE4 OBOAHLERE ¥, BRKREL - cKic CCL 2851, mrhip, Rk
HELBREL oo BAREHEL, HARERHTRETIE, OPBEOY—-7EERREL A,
DOEMICIEE > 7o RAPHENCIIS E DA S ISHBRIE 508 >72e CCL & CFT % cross
over (I THE L& 5, CCL OHFMMHPBEDE — 7 EREEELRL, HEBEPHTEH-
72o

BREMAs 0w 1757 4 —icX D, F—MwE ReEhoBEERIEL, bioassay it k3 e
U E T A X OEBAERL 72

FEREIC LB 4 B, IREBERY: 4 B0 8 BlicERL 7o BRERHIICHESD 6 B, ©0F% 1
B, HEFREE 1 PITH - 1o BWEAORE, REMEORE(IRALEDOIIE,H T,

%o AMEICH LTI » kR BAIC OV TRET 3,
I. kTSR

¥ X M &

CCL i3XE Eli Lilly #THREIhLHLVOET7 o xR
) S RB AR CEON TS 3. ZOMERE Fig. 1 0k> 1. BERMBRE
BaERbPRL S8k E. coli, Klebsiella, P. mirabilis ¢ OCL

T 5 RS E % B AR LRI ISR
THEfTU 7o b b—K HI 74 3 ¥ (¥5) iKki
?HCONHJ—_—(% LR E, 20 100 7R EE HI X588 (G
NH, ICZENENERE Lo ZDB#EIZ Table 1 &I TK

WAOERRICK LT MIC {EizEKRERET 1.6~200 8
/ml, 100 fEFRIKIERFE T 0.8~100 pg/ml iIZHH L.

THb. AYERBEORKNIFED L7 7 0 2R YHITH3B BEREROEEIC X 2 MIC HOZEETFER 1~2 KO
CEX iT b U THIEERM Mt Sh T3 2 Lkt vbh HAD S DMKERTH » 10

Fig. 1 Chemical structure of cefaclor

- Table 1 Susceptibility of clinical isolates to cefaclor

* NIHJ ug/ml
No. |jlnocu- <04 08 16 31 63 125 25 50 100 200 400 >400
0x * 4
E coll 30 3 1 5 8 3 2 3 1
100X 3 4 6 8 5 1* 2 1
. 0x 2 1 1 1
Klebsiella 6
100X 1 2 1 1 1
o 0x 1 3 3
P, mirabilis | 17 )
100X 1 3 1 |
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Fig. 2 Correlogram between cefaclor and CEX
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CCL & CEX & MIC fEn4amid Fig. 2 @
&I TH B, EFIFEHIERK, TFHic 100 £ FHIRIKL
BEREMRORF AR T, MiHEICHT CCL (2 CEX &b
TNRENEET I EMBEDSN, &I 100
REFRHRBERER DB THBNC A L SNt

CCL & CFT :ofp MIC {Epiakis 42 & Fig.
3DEITH %, MBEBDMITIZIZFEAERZEDFHEN
AMRTH -1

CCL, CEX k&t CFT 3 HoMiciIzkEmttoiFE
EMBEDSNT,

2. TRAR - HEd - 405

(1) Bioassay [CKBAIFE

MR EEEIC B X2 T BRO OO THRIETL 7o
216 Cal ichAM T 3iRe (& 72 8.4 g, JERy 10.1
g $EE 22.1¢) 1HIX 2 WMtk [ 30 43k, 533 Cal
WYY mA (2,97 22.g, &l 26.6 g, ¥EE 52
g) B 30 B L UEMIED 4 WY ITDNTHEER
AXZ VF T 4 41T cross over HicT 1 ARMRT
CCL 250 mg #PyfRx+, 0.5, 1, 1.5, 2, 3, 4, 5K
FgICERMmL, 1 BRI 5 BRI F TIRR LU 7.

BENER M) 7V 4R CGED BT M. -

Fig. 3 Correlogram between cefaclor and CFT
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Fig. 4 Blood level of cefaclor underinfluences of
meal time and volume in cross over st-

udy
(250 mg P. O.)
xg/ml Exp. 1: 2hrs. after light meal
101 y 2. 0.5hrs after light meal
\( . 3 :0.5hrs after moderate
5L meal
4 Fasting time
1l n=4
0.5
\,
/ \
N
\
hY
0.1 1 1 ! 1 1
0.5 1 1.5 2 3 hrs,

Light meal : 216 Cal
Moderate meal : 533 Cal
1~4 : time administered
Half life:1,2,4 27 mins.
3 35 mins,



226 CHEMOTHERAPY DEC. 1979
Table 2 Blood level of cefaclor
(ug/ml)
Exp. No. 0.5 1 1.5 2 3 4 Shr.
1 7.7 39 1.8 0.74 u.d. u.d. u.d.
2 5.8 4.6 1.7 0.77 ud u.d. u.d.
3 0.38 2.7 3.2 1.8 0.34 0.05 nd.
4 59 4.3 2.0 0.93 0.04 n.d. nd.
u.d.: undetectable
n.d.: not determined
Fig. 5 Urinary recovery of cefaclor
‘E
(mean) *
% ned 12 34
100 -
M
Exp
1,234 W
50
‘.l 1 H |ﬂ“”" (ﬂnﬂn 1 N~ 0 !

0 ~ 1 ~ 2 ~ 3 ~ 4 ~ 5 hrs. Total

column from left to right means 1~4 (0~4 hrs.)

teus ATCC 9341 £ BEH v THETHEL, Eik
i3 2EHIA pH 6.5 © M/15 BEIEEIRICHFRL T
FERIL - b D AR, MFERRERERICT 2 #£HR
L, Riz 10 fEHRUTHRIKE U1,

mAEEOHBELFTEDTRTE Fig. 4 OXHITH
D, LAEERE 30 HEELAD 3 @ DEERKD
HRIIKREE A>T, BEEELXCES - &5HB
DB EEZ B LAREN, WHATRKRE 30 HHh
DN = 7 EDET + ©— 7 ERLERERIOZEHS
HEDON, EBHLOPEREERL oo FHERKOM
rhi B D RAUEZ FIETRT & Table 2 D KHTH
Bo

JRpENR AR 5 & Fig. 5 0&5THY,
EAEH@ETRT & Table 3 DX>TH-To 2L
HEORICHKAIDES & & BTN K S ERHETHY, IF
PR C— 7 OB NEETARL 2 MEAFR 04
BIFERIC BT b ITEY 5 PSR AR U

RhBEsRRYT 5 & Fig. 6 0k Thy, FE
A FHETRTE Table 4 D& HTHo 1o

BEERAAR T VF7 4 ZICHL cross over Hickh
7% CFT 250 mg %5 L CHBATE -7 £0
MhBEOkEZ Fig. 7 0L > Thb, RpHHlE:
RehiBEr i3 Fig. 8 D& 5 TH 7o CPT R5HOER
A FMETRT & Table 5 0 &> THoTo
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Table 3 Urinary recovery of cefaclor
(%)
Exp. No. 0~1 1~2 2~3 3~4 4~5 0~5 hr.
1 58.1 28.7 6.2 1.5 0.6 95.1
2 43.6 18.0 34 0.7 0.3 66.0
3 19.7 51.0 16.6 4.5 1.6 93.4
4 51.1 29.8 7.9 2.2 91.0*
* 0~4hr.

Fig. 6 Urinary level of cefaclor

(ug/ml) (mean)
5,000 n=4
Exp. 1: 2hrs, after light meal
AN 4 2 1 0.5hrs after light meal
N
NN 1 3:0.5hrs after moderate
meal
N\
1,000 |- 2)\>(" 4 . Fasting time
gl
s
500 - 3
100 -
50
IOJ—
[ 1 1 1 1 L
0 ~ 1 ~ 2 ~ 3 ~ 4 ~ 5 hrs

CFT DAMRNEERIEIX M. luteus ATCC 9341 %
BREBEE L, SL-15 s RO T, EBHER %5
DfEfiIciZ pH 6.0 @ M/15 BEEEIRA B Y,

Fig. 7 Blood level of cefaclor and cefatrizine

administered at fasting time in cross over

study
(ug/ml)
——  Cefaclor

101 ———Cefatrizine

5 -

1k
0.5
0.1

CCL #55icid CFT #58Ic Tt i &
OO ERLTE -7 EIGET 208, TOHEELEPH
TH o120 Rkt s CCL TlRZhITHE->T 0~1 B
FIRIC B - & BAHON, REDE—-JEBZLON
1o CHUCXIL CFT T3 1~2 BsRRIcHE M - e
Y- ERBED SN,

Table 4 Urinary level of cefaclor

(ug/ml)
Exp. No. 0~1 1~2 2~3 3~4 4~5 hr
1 1,682 1,313 322 79 29
2 2,100 688 151 24 11
3 596 1,115 415 105 39
4 3,063 1,118 363 95 nd.

n.d.: not determined
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Fig. 8 Urinary level and recovery of cefaclor
and cefatrizine administered at fasting
time in cross over study

(ug/ml)
5,000+ 3063 —— :Cefaclor
———:Cefatrizine
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0~ 1 ~ 2 ~ 3 ~ 4 hrs. Total
(0~4 hrs.)

Table S Blood and urinary level, and urinary
recovery of cefatrizine

Blood level (ug/ml)

0.5 1 1.5 2 3 4 hr.

14 2.8 3.5 3.2 25 1.1

Urinary recovery (%)

0~1 1~2 2~3 3~4 0~4

9.7 20.0 184 8.7 56.8

Urinary level (ug/ml)
0~1 1~2 2_~3 3~4
596 981 743 610

(2 BERKIDTIIIST4—ICKBAE

EERAEMBEORENBEREICEERIK o=+
57 4 —REALEHE"Y BELNEOTHRIEDEH
Bk m= b5 7 4 —IC X BRBEABERREICONT
L, bioassay iz & 2 Bt & L 72,

Table 6 High performance liquid chromatography

of cefaclor
Apparatus : Shimadzu LC-2
Column : uBondapak C; g
‘ 39mmX 30cm
Mobile phase  : CH3COOH : H,0 : CH30H =
1 :79: 20
Flow rate : 1.0 ml/min.
Detection : UV, 280 nm
Retention time : 8.4 min.
Detéction limit : 0.1 ug/ml

e e r e e e r e mr e et e cme— e, —————

Serum 0.5 ml + 10% TCA 0.5 ml
Centrifugation (3,000 rpm, 10 min.)
Supernatant 20ul injection

Urine 100 ~ 200 fold dilution

20 ul injection

A7 a= + 25 7 4 —iTid Table6 iTRT &)
ICBE LC-2 BB, # 5 £13 Waters d u Bonda-
pak Cis, 3.9 mmX30 cm, BENRICIIEER : K: 24
7 =w=1:79:20 ORABRER . BEBIIEE
SPD-1 ARWVEABEE 280 nm TRE LTz

MFEITONTIZZD 0.5 ml ic 10% + Y 7 u-iE
B 0.5 ml 2z X< BML7DB 3,000 r.p.m 10
AL 20 L 20 wl % inject Utzo RiZBAA
VKT 100 #50L 200 AERRL 2D 20 wl % inject
U7z . :
LERofH T CCL DEHEARAHE 1.0 ml/min T
g & retention time 8.4 43T Fig. 9 iKRTLIX
sharp 73 peak 252 Bhitco AFDKIEROEHERRE
Fig. 10 ® X 5T 100~0.1 pg/ml OfEETHEKLIO
DRIEFHETH %o

75 B I F 7 IR RICAK 2 2 L STR o sinasoR
#eghie 3 Fig. 11 1C5R 9580 T£/4 peak heights
> TR B3O THMOREEHFIC R MFOFAIE
— i, ROBAZEAREHO b RTHERRE
PERRGER U 720 » :

Tkliks 0= b7 57 4 —ic kB REEE A-BK
ICDNTEYPRINCRIE L 7o & DA% 5.5 LK
2 Tid Fig. 12 0% 5 CHEMAKR R =095 Y
=0.713x(—0.028) OEMERRMZ Shile K2
Wit Fig 13 0.k 5 THEFK R=0.963, Y=1.16
x(+203.8) OEMERFBRMZ Shico
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Fig. 9 High performance liquid chromatograph of cefaclor
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¥-———x Water  pajge 16~8X10""
100 UV 280 nm e——— Serum ‘
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IL. BRERIERBI
LRERG 4 Bk X URBEG 4 flost 8 Flick
KEBRE Ui, B5R2H 750 mg/A, 5 3 T2 4
EBROTIIFR 7 B, ik 38, Fk 1l o 8 K
FIfERE CRE U7 BE5HMEIR 3~7 BT %,
ZDRED—EIT Table 7 X5 Th 5,

ARER 8 EFID S b BEHRERDSES B S

b0 6 fi, MEENCERHE(ESLD BRIEEZS
Nnrcdbd 3 fil (Staphylococcus aureus 1 #l, E. coli 2
B, —HDOBE (P. mirabilis) 13iH% U 7o s—iBatk1b
EBBICESh-12dD 1 #, HFHEFEEDAH BB X
NHERETH 72D 3 HIT, BEOIHS BRHET
HEREDO DM 1 HITH -7,

BIEGIDORABRIIIRDBD TH o

EF 1. 54 F, B, [IMUIEZX,

(Fig. 14),

AUEMEERR
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Fig. 12 Liwear regression of cefaclor concentra- Fig. 13 Linear regression of cefaclor concentrs.
tions in human serum samples deter- tions in human urine samples determip.
mined by HPLCassay and bioassay ed by HPLCassay and bioassay
(ug/ml)
) 6,000 |- . ici .
(ug/mD) R (correlation coefficient) =0, 925 R-((:ogr;;;elatlon coefficient)
10|  Y=0.713X (—0.028) '
5,000
. . 4,00
k3 o 3 Y=1.145X
i s (+203.8)
o o 3,000
. L)
o 2,000
0 .
0 5 10 15 (ug/ml) 1,000
HPLCassay
0 s L |
0 1,000 2,000 3,000 4,000 5,000 6,000 (ug/ml)
HPLCassay
Table 7 Clinical results with cgfaclor
Case A S Clinical Isolated Dose Duration Effect* Side
ex T -
No. £e x diagnosis organism (g/day) (days) Clinical | Bacterial | effect
Acute .. S. haemolyticus
1 54 M bronchitis & L. 0.75 7 + ? -
. Neisseria
pharyngitis
Acute S. haemolyticus
2 20 | F laryngitis & . haemoly 0.75 4 + 9 _
rhinitis Neisseria
UTI S. faecalii
. P. mirabilis _
3 72 F Gastric P aeruginosa 0.75 7 + +
cancer Serratia
Purulent Serratia
4 |67 |F o 0.7 4 * * -
tonsillitis S. aureus
Acute i
5 57 F . E. coli 0.7 7 + + -
cystitis
Purulent
6 |20 M i 0.75 3 + 9 -
tonsillitis S. haemolyticus 3 ?
Acute
7 39 F . E. coli 0.75 7 + + -
pyelonephritis
g |6 | p | Chroni 0.75 7 -
cystitis
* +: Good + : Fair 7 : Unknown
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Fig. 14 Case 1

H. F., 54 Y, M, Acute bronchitis and pharyngitis

[

]

CCL 0.75 g/day

c
38.0
A

37.0

36.0 S. haemolyticus
Sputa +  Neisseria
Red.pharynx 4
Rale +
WBC 11,600
ESR 26
GOT 25
GPT 16
Al-p 5.6
BUN 14.5

Creatinine 0.8

Fig. 15 Case 2
N. A, 20 Y, F, Acute laryngitis and rh-
initis

. Jecros gy

T
37.0 —A—A_A A\

A4
BG'OI/V VY I ANANAL

Swab pharynx

S. haemolyticus S. haemolylicus

Cough + 4 Neisseria + — — — Micrococcus
Hoarseness # # -+ -+ — — — Haemophilus
WwBC 5,700 5,300
ESR 15 5
GOT 20 22
GPT 12 13
Al-p 2.6 3.6
BUN 8.4 18.9
Creatinine 0.8 0.9

4~5 BRETL DINTERE, %, BTFHBHY, REFTEER
I 38°C DFeEh, PUREINHH ORBL. by, Kl
37.5°C, WRSEFERMERR, BMEMZEDH D, HOPEE, W
WEZTWICEYE 5 FHD, Kol LV R Tl IscEb
THICHERL T2 I1ZhIRICRIIAR BT, ek
FTIZ S. haemolyticus, Neisseria %t Ltz AH 1
B 750 mg % 8 W54 - & 35 %Ak, 2 HELD
ML kS B HkL, AmEKkd 11,600 15
6,400 L ah, WEBESEHR, MOEB 535 WAk LB
KENTH - 708, MEEMICIHERETH 1%

fEB) 2. 20%F, 4, RHMREELA, AMEMK (Fig. 15)

# 10 BRI O WEEN, %adD, 4~5 BEIDS
butt, PAREAR IR, 37.5°C Jesh, 2~3 HATH oA, IR
PRSI &2 0 SkEE, TRERKIK D 3% T RTEBIE O A E

S e s SRR

/\
7V A A AANANANNNAN

S. haemolylicus
—  Neisseria
—  H. parahaemolyticus

6,400
26
23
17

1

oNo
O =

Fig. 16 Case 3
S.0., 72 Y, F, UT1 & gastric cancer
with bone metastasis

[ ]
CCL 0.75 g/day

36.0 Klebsiella  P.mirabilis Pseudomonas

Urine P.mirabilis Pseudomonas

Prot. + — Pseudomonas Serratia —

Glucose — — Serralia Enterococcus —

RBC 1/3 1/4 S. fuccalis 1/3

WBC 30/1 1/7 30/1

EPC 172 1/2 3/1

CAST - - 6/total (hyaline)
WBC 8,500 8,900
ESR 63 114
GOT 26 22
GPT 10 7
Al-p 12.0 12.6
BUN 13.2 15.5
Creatinine 0.7 0.9

1, A%l 1 B 750 mg =453 3 %5, ¥, EARZREIC
2L 4 BEXOWEELIcOTAS TMRIEEPIEL 72,
FRRHNITIZ BRI & 2 S NAHSHIEISE NI TRk E R
HTH - 70

] 3. 72 F,
(Fig. 16)

B BXUZ0 BT BREEREES O, BN
H T =T VBRI IREG RYEE L 2o A TIRT
Proteus mirabilis, Pseudomonas aeruginosa, Serratia,
Streptococcus faecalis %574 10° /ml LI L4, JRibE
rhEmBRE 1 BEIC 30 2Lk, A% 1 A 750 mg 4>
35 7 ATt B BRI P aerugi-

r, REERE, BE BES
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Fig. 17 Case 4

K. I, 67 Y, F. Purulent tonsillitis

c [ Cefaclor 0.75 g/day

39

N\,

Z} VAAAAANANAN/

Pharyng. swab S. aureus #

WBC 10, 300
Ht

Hb

RBC

GOT

GPT

Al-p

BUN

Creatinine

Fig. 18 Case 5
A. H, 57 Y, F, Acute cystitis

I Cefaclor 0.75 g/day I—‘J
(¢
38
7 A YA YA YAVAVAVAVAVANA
36
Urine E.coli >10° —_
Prot. — —_
WBC 30/1 171
CAST — —
Ht 37 37
Hb 12.8 13.0
RBC 385 383
WBC 6, 800 6, 600
ESR 10 9
GOT 14 19
GPT 8 14
Al-p 5.8 6.2
BUN 20.3 13.0
Creatinine 1.0 0.9

nosa MHLILY, ¥EPIRPAMBRPD B L &5
BC & & NI BEDEE L 7o B8R E LR BURE, R
thig Bk S BOEINL T & oo BREREIIE & CICHIES
HITPPBER S HIE L 1o

Bl 4. 67 F, &, ARE(LIMERL, BESE
%% (Fig. 17)

12 BETD o REX L, Bt BHERLHORE
BomiEE ST 1 BETkD 39°C @, HR

N

8,800
41
14.4
395 X10*
18
9
6.6
15.2
0.9

Fig. 19 Case6, A. F.,, 20 Y, M; Purulent tonsillitis
e 0.75 g/day

Pharyng swab S. haemolyticus

AT
7 X
Urine Prot. + .
RBC 1/3
WBC 2/1
CAST -
Ht 48
Hb 16.4
RBC 479
WBC 12,500
ESR 9
GOT 14
GPT 11
Al-P 5.1
CRP 6+
ASLO 166

PRI, WETRZ AN, Amoksemmas cR
BERL, ERRRPSE, BESXD Staphylocws
aureus EMEEFRICIER, A% 1 B 750 mg 4 3 &
5, 3 AELLTFRICHEL, 5 B E» D BEMERER
DI BRI ERIEL 7o ARIEA & S IHAVE
ERFRERTOAED, MERNIC S REMKIHE
E#OA LBV EREHEL . '
Bl 5. 57 F, %, MtEEstERRk (Fig 1)
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WARTD O IREF, BERE, BRIREM D DR &
MRTKRES 10° /ml Pl EEZES, SRitEAmERE 1
BRE 30 afllk, A#% 1 B 750 mg 4 3 &5, Kep
WERHELL, RIEEAmMBRKSER/LL BRERLE
U, BRI S CICHBEZMCER SHEL fo

fEF] 6. 20 F, B, HmAAM(LRMY Rk (Fig. 19)

2~3 BHE»OIEEESS D, 38°C RE, TUH, B
%, B, WEHAR, WEBTRIkE. mRREko
%, EROGEF, BREED. BMmEREMD 12,500,
CRP 6+, THEEXiHKD S A B B-hemolytic Streptococ-
cus Z3EHH, A% 1 B 750 mg 4 3 &5, 3HEXD
T, HEERSG EHCREIN BSTREEDPLEL
720 ERIRINICIIESE Bblce T DBKELETHROMK
ERTEU oo

fEG) 7. 39 F, &, [HEBRER

5 BIFLHih S REEK, BKR, MR, 3 BEHS
EE, 39.9°C o, AERH, z0FEA 38.5°C 0%
Hb3H DK, KEEERICIIERIRER, BERRE, REIME
BEORERITHEKRLU - EBONEEL I > 7o Bl
R¥EFTARIGEDS 830 /ml EEAEH, AH%E 1 B 750
mg 4> 3, 7 ARHREL, BHoBMALEDI. —IEED
EHIFEL 120

LER) 8. 67 F, 1Ir, 1RMEEEBLA

PIRih o= DiRY . 3 ARIAERMNHVER
APREOIC REE2H 0, MEZZUKE 37.2°C,
TC 3 ARRE%X D30 bkk. JpREREH,
RUETIZ EEMIERP2E NI E S IKEEFRMNK
Motehs, KX 1 R 750 mg 2 3/E5ES5FI. TH
Hic b IREZEH, RFRRELL, HERE TH-
720

FREERD £ & i3I ARFIC X 2BIERIRRD S h
Bhotee TIAKBRERBROKRENRIL Table 8 i
REED T, EF 3 kY AEM, MmibDE/bIT i
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LABORATORY AND CLINICAL STUDIES ON CEFACLOR

Otoniko Kunii, KazuruTo FukAYA, TAKAsHI KOMATSU
Department of Internal Medicine Institute of Medical Science University of Tokyo
KEIMEI, MASHIMO
Tokyo Welfare Pension Hospital

Summary

Some laboratory and clinical studies on a new cephalosporin antibiotic for oral use, cefaclor, were per-
formed and the following results were obtained.

1. The MIC values of cefaclor to clinical isolates of E. coli, Klebsiella and P. mirabilis were superior
to cephalexin in general, being almost equal to those of cefatrizine. There found cross resistance among
these three derivatives of cephalosporin.

2. The heavier food intake and shorter interval of 30 minutes between drug administration led later
and lower blood peak values, but urinary recovery rate did not change so much among them.

Cross over test of cefaclor and cefatrizine revealed that cefaclor showed higher peak blood level and
subsequent faster reduction.

3. The measurement of blood and urine samples using high performance liquid chromatography showed
the good correlation of the values of cefaclor between those obtained from bioassay.

4. Clinically, cefaclor was administered to four cases of upper respiratory tract infections and four
cases of urinary tract infections. The result was evaluated as good in six, fair in one and indeterminable in
one case. Neither side effect nor abnormalization of laboratory findings was observed.



