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NEA S LUCERORIRED, 545 &, KFIZA Y7 v VBl TRBEYFEL I LD ELL

RYEICBD THR TH S LR TEHCEMNTX S,

1. & -}
19704EiCKE Eli Lilly TR SN EHA+7 ro xR

) v ZyiEHE Cefamandole, 7-D-mandelamido-3-(((1-me-
thyl-1H-tetrazol-5-yl) ~thio) methyl) -3-cephem-4-carboxy-

lic acid (CMD) i3, ¥4%] CMD-sodium & L TARK X748,
REEILIH, & D EEIL CMD-sodium D formyl ester,
W3 CMD-nafate & LTBARR &N, KETRH S C0FEHiC
DOTOERN, BIRNBRETRED S/, CMD-nafate @
in vitro TOHRBENIL, #RDL7 7o 2 #Y) Y RIUEHHIC
BLT7 5 aBHBICIPPHOY, 757 sRIEOKBH,
WEBRHE, 1Y F—VvBRDOFoF v R, 170z vHH,
RICA Y7V Y HFRREOCHBENEE T2 L BBUTH S
L&ha?,

CMD-nafate |3{kJ T CMD-sodium & ¥EFIC7E 3 28, A
BN TRAEDOHRICLL CMD-sodium MEE L 7 &
LTRONBBFICIID, XEicki? 5 CMD-nafate L3R
75% CMD-sodium {£DW\T, ZDEMY, BEKNTIEIED
SNBKE Tz, AL Tt CMD-sodium ORI, BEHKM
BRUETHD, W OhDREEEBOTHRET 3,
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TR 23K AEE DR D E R fic k © =10"/ml 24y
i S RO WA TP, HAERE 50 Bk, 4
Y7z VHE 53~83 ¥k, KIGE 7 kk MiZiR@ 19
HEMRE LT

ii ) Wk

AFlpfhic, xHEIEH LT CEZ, CEX, ABPC o
3 FIERAW,

i) BBMHAEER

B/NSEERIERE (MIC) % B AR{CZARE ST
CHSE, FRHREBEICTRIEL 2. BERERORIERE
HELT, M%EREICIT SBEmMB ML, 4 v 7rx
VYIS 5% BIE MBI, Zofhomgicid
N=Lt AV T 2= a VEMERN:, MIC JlED
7o ORI, MAREDOBEAICIT 18 I Rk
% 1 A&¢E, TOMOEDOBAIIS 18 BT REwe
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2. Sy MRBARE

FIRTY N 1) 2 RSN IBE D USENL 0 4 24 =R 7
v b, Uk, KKy 100 g % 1 3 piL, Ao 20
mg/kg e RIS U oo MRS LA 50 B K 4%

5 43 30 4%, 60 4y, 120 Sy MNP AL M
(IIJ- WG, 0T, A RGRERIR L 2o iR M % 4°C T
FHNEIRIRL, A IF, MREhEhocx LT 2
't 1/15 M PBS, pH 7.2 7 A 7-tkic,
P RESF AP =L NMOVTHALL, Cho ot
WAL THIK E U1z,

PABENEZ D M & UTid Bacillus subtilis ATCC
6633 Fha AV, AnAtihid 1/15 MPBS, pH 7.2 ¥4k
Tk L, sk & L Tid Tripticase Soy Agar
(BBL) iz X 2 #if@A v THEROI

3. RS UF7ICHTZAERTRENRE L BRE
BEICXIEROEHME

3 LOWHRA® S VF 7, E4 25~26 o, {£iT50
~51 kg IZAH 2 g % 6 BERIMKRT 2 MERTAREHL:
U, 035 & IR EEE 22 U foo OIS 5 R o SEFI L BE
ZRZVFTICEE 5 HNEEE L, HHOERMEEY
BB U9 2 WSO IEHIILEEIC X O HFTHL 720
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?['“Xé‘fﬂ*", AUNHE T e 1 RER), 2 WERY, 3 MiRTIR
WU, bddliaing, L » ST ETD 2 1500, A
(I.M@Ti?‘b 1 050, AT o 1 MRS 3 %0
FTOERICE DG,

Wtk e i, M2 EREERISE ST H 25,
IREERTE D 72 D ERdEdRER & BRI M 0 iz
b MET, ROBAIICZ 1/15 M, PBS, pH 7.2 TfE
U 7o IAP2EGIZ one compartment model & LT
exponential curve fitting (Z X O EHL 720

4. EERRPICH(TBmb - RebRE
COMEIRYIEE S L2 TL o, dobl, kil 315 kg 0
BRHEICAH 1 g 2 5% 7 F o¥ig 20 ml 12Him

5 SMHITHIEL 7o MK E U TO MBI N, #&
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KEEM DA 18 XS T8 FE Tichib,
VB P UL IT I 2R EIE 16 44, IRBEIEYYE 3 44,
AP ORI 2 B, BamiE 1 4, TPRRS 1 4, &
Wis 1 Pt 24 9T, ARFOLHIES 200308
WD DTN AIC L D D1,

RN DRI ] - ALSENHER, RO EL ST
Iz d e mslL, <ofhmhbERRLO%UEE
kL THOKHZ (780, HEEIEL, 1%, £%
A Wesh, HEARED 5 LikfE L

EIEMNC Y a8t &E LTIZE - RBamseds, FRE
Jtic, M, RIS STICE. MBEEICBT 2RFEETS
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1. FRFBERBERONEYHEZZY

i) BEAHE (Table 1)

50 PROBKERBIC KT 24K/ MIC 4353 0.05
rg/ml » 5 0.39 pg/ml OGERICH &, TOPLE 0.1
ug/ml T, Figi& e AR@®io 72% #=0.1 pg/ml T
ﬁof:o

ii) XB$E (Table 1)

7 Mo KFIC (T2 W% MIC TH3E,
0.20 ug/ml 7 1.56 pg/ml & 12.5 pg/ml iC 2 Kt
SMEAEIRL, #ERE 7 ko 6 HRIZRZHET, 1 K
1IMIC 12.5 pg/ml ORMERETH 5,

iii) B2 (Table 1)

19 Hro A3 2 437612 MIC 0.20 pg/ml
25 3.13 pg/ml OFEHICH bV, TOrhME 0.78 4g/ml
T, #RED 84% »t MIC =0.78 pg/ml {Z43AHLT
AV

iv) 4 7T HE(Table 2)

AHIDIIZHES IR 2 BHCADNTHNT 505, #
thigio 95% A% MIC 0.2 ug/ml #» 5 0.78 ug/ml 5}

Table 1  MICs of cefamandole against pathogens isolated from respiratory tract
No.of MIC (ug/ml)
strains 19.0570.10]0.20[0.39] 0.78] 1.56 [ 3.13[ 6.25[ 12.5
S. pneumoniae 50 8 | 28 13 1
E. coli 7 1 1 3 1 1
K. pneumoniae 19 1 4 11 2 1
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Table 2 Susceptibility of H. influenzae isolated from respiratory tract *®
No. of MIC (ug/ml)
strains | 0.1 | 0.2]0.39 | 0.78 | 1.56 | 3.13( 6.25 | 12.5 25 50 | 100 | >100
Cefamandole | 53 15 [ 55 | 25 4 2 -
CEZ 83 S 4 37 51 4
CEX 82 38 28 33 1
ABPC 83 4 83 13 1

HF2RZHRETH 50 AFD C DL IR DT
EYETHS CEZ, CEX £ bh b 32~64 f5H70¢, &

Hic U Tl bENHE N2 HET 5 ABPC i uj L,
€7 7u2RY YROEVEHLE L TREREEHFTH 2

CERRLTND,
2, Sy FRSEARE

A#%Z 7 v Mic 20 mg/kg WHIE RO WA BBEHERS &
Fig. 1 ic;)Rd. BEBABRERWTI S 15 HTREMIC
ELTED, BTRHEL, M, M, FOHT, 20
HERRIIITITIZ 2 M5RY, ZoofhTid 1 BRTH Y,
HEtt 3P TH B EERL T 3o

3. KSUF7LHITDEERTREARE S B

BECKIEADERKE
3EZDOXEFTV/FTICEKHF 2 ¢ #AEHELI-EBED

mrh#er & Reh A% Fig. 2 & Table 3, 4 icR 7,
3 @@Iﬁl*ﬁﬁ@ v — 7 I3 AR T T, 57.00£19,

Fig. 1 Tissue levels of cefamandole in rats

(20mg/kg.' I. M)

16 wg/ml, Jweak)ilia 374173 4, (oA A
Hl 5 BHkA% 5 N5 Tic 52.80+10.48% Th -1,
EERRERUL 3 BT vF T7iIC 6 MERINFTAH] 2
g ZAMHHEL, AFOBRMDOHINCEY 21T
oo PIERSHOMBPE - 248, 0¥, Kb
EURER, B 2 [EiSHEomPe—7{E 56.00£6.08

wg/ml, diE0 38.67+2.89 4%, #5PAkEHS 5 BN
HED

FTORMMEIRER 51.33+8.00% &xikl T,
2L, XS 2 MHRSNomh, IRz
KRB X NS, AHIOEFUIIED S - 70

4. BEPICHITIMmP - RPRE
BOARNIE 2L - B IESICARK 1g ZHEL,
It frhgpE, SRpEXERERIE L 74+ Fig 3
WoRd o MA B QRS EEHT 240 ug/ml %
AU, FOEREMNT 43 42>, Reh[UXERIZ 3 MEH]T 74
% Thoto Lo

5. ERERBICHIT B1RE

AR O BRI ET K3 Table 5, 6 Ic—#ELTRL
7-43, Table 5, 6 @ Case No. |2HTDOHDTH 50

i) PRORIRERAE

a, BAEIEHR
A7V /HEEREEET 5 RUTELRD 24E

BidAR 2 gx2/8, 5~7 BREIOAMIEC XD ED
W% & T RFER DRI B A S, 2 Sl
HICEHHEHEL 720

b, BHEKEIR
8 PIDIEREIIA v 7 v /¥ 1 Fl, MigkERE 1

Bl, 4 7 v/ YEEMRARAOESRY: 1 #, M
#1214, KENEMAREORARS: 1 4], BS
WA 2 4, R 1 AT, AHOBEIRSTIE 8 i
T PIDsESh, 1 BRI TS - 720 AFIOBRE TN
hbRERETH 208, BXES 7 40 1 @R5ES
JUESIZ 1 gx2/RH85 B, 1gx3/8081 4, 2¢
x1/a» 1 fIC, 542 4~14 BTH -1 EEH
® 1 PIREEOKEX MAICHRME S SE R4 %
AU IERIT, AH 2 gX2/8, 4 BEOKEREC
K DEERDMR L BRIERDBRN A SNITH - 125
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Fig. 2 Serum levels and urinary excretion of cefamandole

Cefamandole 2 g, D. 1. over 2 hours (n=3)

— 80 -
= Ty =37.00£1.73 min, Ty =38, 6712.89 min.
T o} (1=0.9%2~0,997) (r=0.999~0. 9999)
B 20t
) DI L
0 1 2 3 4 5hrs. 0 1 2 3 4 5 brs.
100+
®
5 . / L
0 1 2 3 4 5 hrs. 0 1 2 3 4 5 hrs.
Table 3  Serum concentration after first and second doses of cefamandole
Serum concentration (ug/ml) Serum
V°‘§g‘°°‘ During D.I. After DI, half-life
: 1hr. | 2hrs. | 1hr. | 2hrs. | 3hes. | (min.)
1 54 44 13 36 1.8 38
2 49 48 10 39 1.2 35
First dose 3 67 79 21 7.5 29 38
Mean 56.67 | 57.00 | 14.67 5.00 1.97 37.00
SD* 9.27 | 19.16 5.67 2.17 0.86 1.73
1 59 51 17 5.2 1.7 37
2 49 51 15 50 1.8 37
Second dose 3 60 54 20 7.2 2.7 42
Mean 56.00 | 52.00 | 17.33 5.80 2.07 | 38.67
SD 6.08 1.73 2.52 1.22 0.55 2.89

c. RAMERZ

5 Wl 2tz B 3 ERIRONFTTHR 3 4,

* ; stanard deviation

JUNE 1979

Ad55#s D, 18 AETTHET, BHEZLLI
SREFEFE & BT, WiEHH Y, KEMBRETH

W% 2 BITH B, HIHER 3 FIOIRKEIIIHLERE 1
#l, X8 2 §IT, KFDREIZ 1~2 g X2/ AiGiH
ZEBXU 1 gx3/BOBETH 70 WUMEHD 1 4
IREDICAHL EXERAOMET, &% 2gx2/
H, 5 BRIOAHRHECIVEREALEL -2 HDTH
D, fho 1 PUIREENS<A 373D ERTH -
7o

£ : Case No. 11, A. T., Jtdphz (Fig. 4)

THBUEREZTLEBMENTI N, 524 3716

MBI IEETWH TS » 7208, HETRIFHROENE
& LW, MBI TR T I Misghssd sht. Bk
HERIZIRE T B - 7o 83, HREZELZBEIRIRE S hEH-
foo AFI%E 1gX3 /BICTREL, FeMIT 2 AKICT
L, B Mk 6~7 BBICEt:, WERRGK 1
MR CHR LU e DICBR EHEL 1ERITH 50

d. [ESIEE

4 V7V VHFEIC X B BEL S - BRREE X ITR
ED 15T, X# 1 gx2/60, 8 BMEOAHHECE
D4 vINTYHFEELEYS, BIOENER R R
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Table 4  Cumulative % excretion of cefamandole

in urine
Volunteer | Period sampled (hrs.)
No. Jo~2TJo0~3T0~5

1 270 | 371 40.8
o2 44.2 | 53.8 §7.7

First dose 3 | 449 | 554 | 594
Mean | 38.70 | 48.78 | 52.80
SD* 10.14 | 10.15 | 10.48

1 376 | 477 51.2
2 468 | 56.1 594

Second dose 3 29.7 | 388 434
Mean 38.03 | 47.53 | 51.33
SD 8.56 | 8.65 8.00

*, standard deviation

Fig. 3 Serum levels and urinary excretion of

cefamandole
K. K, 71 yo. F, 31.5 kg
Gastric cancer
Cefamandole 1 g/ 5 % glucose 20
ml, L.V. S minutes

Serum level (ug/ml)
g g B8
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ERROUE S L SNTEPEHEL o
ZEQ] : Case No. 16, K. M., &Lk (Fig. 5)
TR 37 St Sk, MeEHSH D, 4l ELED SRIC
MFEMI LTI, BRI 51 £ 4 Hicus2l,
RESTER I TR T MO ERRGE X ILRE & 28 L
oo MBIRY V#2775 £ TiEE LTCHUTFIHEFicE D
SEWRMBERENA Shice BEDHIRITIBMT, £

okl 10~50 ml/3, MEDHBEIZA v Ivz v HH
D107 /ml IC S re SR K L= 8 K MR
RN SOREIC XD, WhRREEMUL, chd
ORIEDRFICHU 7%, AFE 1 gx2 /AIKTHA
MHHEL 720 ARRSHS HMERIC AT, Mg
R Wik v 7vx v ¥, CRP, M#EN X %Dk
Ro%kEnsond, EAFOMIKSERE TS - 72,

ii ) MMEBEbLS

3 MoAMBRED S B 2 YINEWLEBELESH
U, 1 it bl Wiz SikAiiibis e Kk
BIMELTHTBENTH » 10 ENENDEREIRK
IRH, RERE, ‘R 7ETH- 75 AK1g x2/p%
A~T BN TEC EICKD, ¥ 1 4, A 2
@ﬁ%’&’%ko

fEQY : Case No. 17, T. L, @atEpept 2 (k%) (Fig.e)

52 4£ 1 Ab LMEROLDARMES, 4318
M HUEREARBOSMBIL, BReicih, 4 4805
38.5°C oR#ME &L, KUBRTEROEMPRES
7 LRHEEES LY, REBICTREEE 10°~10" /ml
CHIBL 7. AF%E 1gx2 /RICTHRSEL, 6 T
LR IEHITH B0

iii) MEECPRS, R

MEELABERD 2 FlIIZEBRRICOTRS ES
WRKRMPRLEET 260 TH 5, 1 #Hlidhdhd Skt
MM EEEh, AH% 2¢gx3 /BT 5 AMAKHE
KTHEG Ut MhpiRpat b Lrcbs, KB DER 1L,
Z DD EBER IR DSIRNITT H » 772 BIT, PPEIE
HIsgU feo b 1 i 58 e 7ES RIS,
A#%E 3 gx2 /ATABMECLOBEL, bED
Bt (b & R B PAEIR & S 7 b3, AFIBS I BEREE
ROBILE Ebicpic e 7BEEREL -0 T
#E¥E LI 2hoD 2 EMIZT b Llikic ABPC
25U, BRESI,

WIFED 1 )i EMERBIC LAL%E B 3 EHT,
39.2°C oL icmhbhroKETHE, Rbdhd ik
BEY 107 /ml s hic, AH 2g x2/8, 98
FloAHEEc L DERL, B2EHEL 7.

iv) FFME

EHEE-L, YVYFI 5 LAFR2OMIc X DIRSE
RO LU 1 ERic, A#% 2gx2/1
T 6 BEABHECIOREULY, THEILFS
Tlhotelcdict5ERB%E 2 gx3 /RIKAPL, 20D
4 HMOBREIC X D EHOBREZE .

v) %

FB#OZWO b LIAH 1 ¢gx3 /ROAMEREL
RAIch, BURMTHS C EMYHAL, AFORE%
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Fig. 4 Case A.T, 54 y.o0., F,

Acute pneumonia

Date (March) 18 19 20 21 22 23 24 25 26 27 29 30
Cefamandole 1 gx
(V) Lex3

Temp. B[
(n 37 \VA itainded -

%k \M/\/\/\/\/_’\N
Cough + + + + + 4+ - - - = - -
Sputum + + + + + + 4+ - - - - -
Chest pain + + - - = - = = - - - -
RBC 404 3 385
Hb 12.2 11.5 12
WBC 14,100 3,950 4,300
Eos. 1 0 1
ESR (1 hr.)| 30 25 10
GOT 10 9 12
GPT 6 7 15
Al-P 4.8 4.8 7.2
BUN 12.7 9.4 10.5
Creatinine 1.2 1.1 1.2
Na 138 14
K 4.9 4.4
CRP B(+) =) (=)
Causntiv{e Unknown

organism
Fig. 5 Caes K.M, 64 y.o.,, F. Bronchiectasis
Date (April,May) 25 1 5 10 15 20 25
‘Cefamandole (D.I.) L___1ex2 ]

37
Temp. (T) % \M’\r’\'\/\/"\’\/\/\/\/\’\/\/"\/\’\’\/\/\ﬁ/\/\/\/\/‘
Sime (ml) ot
H. influenzae 100 100 100 10 107 10 10
MIC (ug/ml) 0.39 0.390.39 0.39 0.39
WBC 5, 700 5, 200 5, 900
St.. 12 1
Seg. 38 55
Lym. 43 40
ESR (1 br/2 hrs) 72/110 92/126
CRP 95/137 (+) 3(+)
Muco-P 2(+) 92 1
T.P. (g/dl) 6.8 6.6 6.7
_Alb. 51.9 IgG 1, 850 53.5 56. 4
ar-gl. (%) 9.7 A 308 8.7 9.4
7-gl. 22.5 M 104 22.8 20.6
Blood gas analysis
pH 7.417 7.428 7.440
pOy 70.3 70.9 62.0
pCO; (mmHg) 41.7 35.5 32.4
AaDOQ,; 30.2 36.8 49.3
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Fig. 6 Case T.I, 49 y.o., F..
(Lung cancer)

Date (April) 3 4 5 6 7 8 9

Cefamandole
(LV.)

Temp.

(t

Urination pain| + + + - -
WBC 8, 000 7,100

Urinalysis
Protein + + * - - - -
Glucose - - - - - - -
Sediment
RBC 3~8 1~5 0~1 0~1 3~6 0~2
WBC # # # 10~20 5~10 5~10

Casts - - -

Epithel. - - -
Bacteria # # + - - -
Urine culture
E. coli 10 10’ - - - -

== 1R R A

vi) 4V 7T YRR MRE & BRR 2R

ABIC X 2FRBEIERIDUTELL 2 A, B
REX% 1 6, JEXIRE 1 Alod 4 #IT, XE
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ERREESIIAETIZ MIC & BT ORI HRREDS
B ot
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MO A HUEMTH B LM &S hi?. Colilho
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LABORATORY AND CLINICAL STUDIES ON CEFAMANDOLE

Ke1zo MaTtsumoTto, HirosHI Suzuki, Yukio NocucHi, KiMiTosHI TAMAKI,
Yosuio Uzuka, HArRuUMI SHIsHIDO, MASATOSHI IDE, TsuvosH! NAGATAKE,
Keny1 TsucHinasHI, Mikio TacucHr and Kiwao WATANABE
Department of Internal Medicine, Institute for Tropical Medicine, Nagasaki University
MasaTo HAavAsHI
Second Department of Internal Medicine, Hiraga General Hospital
Hisao KiMUuRA
Department of Internal Medicine, Fukushima Rosai Hospital

Laboratory and clinical studies on cefamandole sodium were performed with following results.

1. Antibacterial activity of cefamandole sodium against respiratory pathogenic bacteria isolated
from sputum was measured.

1) MIC values against 53 strains of Haemophilus influenzae ranged from 0.2 to 12.5 ug/ml.  Only
a few strains of this organism were resistant to cefamandole sodium. Cefamandole sodium was active
almost the same as ampicillin and its antibacterial activity was 32 to 64 times superior to those of
CEZ and CEX.

2) MIC values against 50 strains of Streptococcus pneumoniae, 7 strains of Escherichia coli and 19
strains of Klebsiella pneumoniae, ranged from 0.05 to 0.39 pg/ml, 0.20 to 12.5 ug/ml and 0.20 to 3.13
pg/ml respectively.

. 2. After intramuscular administration of cefamandole sodium 20 mg/kg in rats, the tissue concen-
trations reached peak level at 15 minutes and they were in the following order of kidney, serum, lung
and liver. One to two hours later, cefamandole was not detectable in all organs.

3. Two grams of cefamandole sodium was administered intravenously to three healthy subjects over
two hours. The mean values of the peak serum levels and serum half-life values were 57.00+19.16 pg/ml
and 37.00 +1.73 minutes. Excretion rate in the urine during five hours was 52.80+10.48 percent.

4. In the study on the three healthy subjects, repeated administration of 2 g of cefamandole sodium
had no influence on the peak serum levels, serum half-life and urine concentration.

5. Cefamandole sodium was given to 16 patients with resplratory tract infections, 3 patients with
acute cystitis, 2 patients with bacterial endocarditis, one patient with sep51s and one patient with liver
abscess. The dosage was 1 to 3 g and the drug was administered mainly by instillation every 12 hours.

In the cases with respiratory tract infections (2 cases with acute bronchitis, 8 cases with chronic
bronchitis, 5 cases with acute pneumonia and 1 case with bronchiectasis), cefamandole sodium was evalu-
ated to be “‘excellent” in 2 cases, “good” in 10 cases and “poor” in 4 cases. Four cases that failed to
respond satisfactorily to cefamandole sodium included each case with Pseudomonas aeruginosa and Myco-
Dblasma pneumoniae infection, one case with acute pneumonia complicated with apoplexia and one case of
saccural bronchiectasis. Clinical recovery was observed in 12 (75%) in 16 patients with respiratory tract
infections. In the cases with respiratory tract infection due to Haemophilus influenzae, clinical recovery
with correlated MIC except for one case of saccural bronchiectasis.

" On the other hand, this antibiotic was evaluated to be “excellent” and “good” in all cases with acute
cystitis, “fair” or “poor” in the two cases with bacterial endocarditis, and “good” in the each case of

sepsis and liver abscess.
6. As side effects S-GOT and S-GPT increased in one case, but they returned to normal by disco-
ntinuation of the antibiotic.



