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Cefamandole o —py3KE/EH (1) ‘:
PIRMBERE LUME - BEANKE XZTEY

b RHF—--BTFT F
R MR B A TR

29R, Iy b, 4R, #T%HERAL, Cefamandole 2 BlA% k URBEHLS U 72 & & O ik #is
%, MEHEARIKBLIZTEEL Cephalothin, Cefazolin & BRIt L 720

Cefamandole %= R IC BB 5. L - B AICiZ, 3,000 mg/kg #5rETIREE AR TS, HIMT)
ORD, BRACKEMERLTD SO LShCit, 20MORRERMRTIZ -7z < fEMIZ BB 51
7, 7 BMOREHRS THHAKRESOBA L ZIZRAROERTH - 7o

Cefamandole % 7 » 12 1,000 mg/kg $HELTdH 2 V7Y —ERIRBH SN, BHEHIC S
RS oNEP-Te e, 7 v biC 6,000 mg/kg, 4 RiT 2,000 mg/kg T THEL 7= Wl 4
—VICX BB THELVERBEAERDONLEh 270 T v b, HZVERWHE - HES
BB LIZTEEOKRNTIE, 5 v bic 2,000 mg/kg METEEOMS], » g 10-° g/ml ©
Ach Ik B UEE DI HITHERL 76

Cefamandole T 5117-Ll_ EDE#k* Cephalothin, Cefazolin & Hilltd2 &, 12EALORR
HHic BT Cefazolin DEAMHE SR L, WT Cephalothin & 71, Cefamandole DfEFH MR

LY SIAPARED% ;o T-F B o

# ]

Cefamandole sodium (CMD) 27 £ ) #® Eli Lilly #ic
TBAREhic Cephalosporin FHHKDIREMET, 7748
BB LUREREICH L TREEO BN ARIIER 2R + 5
AETRTCEMREINTNE Y,

ARERENORLMEHIT S BH 5, CMD OdiRkH
BREXTZRHE, # . HRAS~OREERHLLbDT
53,

R #H

1. [ER¥EY

CMD pit@#R% Fig. 1 IRT, fREYICiz
Cephalothin sodium (CET) (4 7Y v, Eli Lilly - 35
BEWK) &, Cefazolin sodium (CEZ) (€7 7 A
7, BRRESR) BV, ZEY L EREMICEEY
RIEWICT 250 mg/ml DBEICHERL, EBOAEIC
LDBEECNERRL THERAL 720 R5BBIT in vitro
DRBEROTIREALHRARSTH B8, —BHA
REXURTREDER T -7

Fig. 1 Chemical structure of CMD
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2. RERYY

{KE 20~35 g DRt SLC-ddy v x, AT 200
~400 g OB SLC F/id JCL-Wistar %7 v b,
{KE 7~9 kg DIy Beagle X, BLU P/ Yy =H v
AL

ERHELEIUEBRER

I. —RERRE

BEYEBERE L 7ok, B STICRAMICHE
ARITB LOE(E R 7o NEHOITHELBE TR
IrwiN® @, 1 ROBETIRILASD DHFEICRE - 10

1. 29X

CMD 200~1,000 mg/kg DfAARSE T, Ehbilk
ics$3 % hyperesthesia, vocalization k¢, HEMH
2 2 IR - TREDBE, HiRis:Rb Shi 5,000
mg/kg im. CTRGUROAMFEHLRD, HREEDE
T, ABROBEOTHREEAD bhic. BIRABEDRE
BTit, 400 mg/kg DRBRTERL 72k 375 hyperes-
thesia, vocalization H3REEICED Sz, 1,200~3,000
mg/kg iv. OBRERTHEEIhEML, SR 3
TR, & REBTE KETRSTHI4, 2012
B 3,000 mg/kg DRBIKX->ThH, BE~DEET
-7z, CET, CEZ 0tEB 1312 CMD LEKTH 2
28, CEZ K& (3,000 mg/kg) D#IRAES TRIRM -
RENERBLREL, 4 Fih 1 PIOBEHA K Ho7
(Table 1),
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2. Syb

CMD 300~1, 200 mg/kg 1 14PN 15T & S BIEARIZ,
B2 2 E(UT, {EMdkicst LT vocalization %
RU, IBEE~rhAFEE DML IR bhtce =9 2iClh
LT OTHEIDOHFMIZRLS, 2 HETHINED S
7o 5,000 mg/kg i. m. T 30 4} S UM, MHILAL,
PITRMELIEBLLIZ LW, fERRBE SRS, 4 2
HITIRH 6 MNTEMET 2 TR IR S hree  CET,
CEZ & i3Z[RMDERZR L1 LinL, CEZ% 5,000
mg/kg WHTES B &H9 LGN S MU W RIARYE - 3Rl
PEURD APl TBIL, 48rh 3HIIE L. 400~
1,200 mg/kg D#MIRAHEIC LD, 3P ES, 1312
PROEER, F70b LI ~rh BB DI EEDIET, Bl
BHTED Stz 3,000mg/kg DiET, LDRYico
WTH, BEGRE IR - MRt L, 78
THl s A 57 (Table 2),

3. 41X

L it Beagle REMEM, £F 2 EOMBEH
BRIRNICAE 2mm Qv ) avF.—T25600
HEBLTE X, HBHEAR YT (¥ +—7, Mp-25)
TROTERERAZICEAT 2 L2 EALHYOTHIC
HEBERRTCLEL, BHMEIChT - THIRMIcE S
WEAETH 2, $70b b, 55 1 ml OEETHIRNE
5.U#:#4, CMD 1,000mg/kg %, CET 500 mg/kg
ETOMRB TR, ARMECA TR Eh-
720 CMD 2,000 mg/kg, CET 1,000 mg/kg 5.T, % —
VARG EEIZHEPLPELHEER, OOTbH LK
AITIED BFTEID A S NIk, MEMBHSREREL -, &
A% CMD 05413, HbicE#RBICE T3¢, CET
TIRWIOSBICELEEE2LDRELL. D 2EYic
HUTCEZ 3 100 mg/kg DRBTTTIc ODEHhH %
DI LY, BHOREIZ 200mg/kg LI O AR TED
bt 500mg/kg D5 TIZEATOEHZEEICH
AT, BEAKTI0NHRAID S BEIDRRIEEBHREBEL,
166 3 #%ICHET-L 7o

35y 5 ml OHETHIRA~NEALFAGBRSL
TERENMIELEBHTH D, 55 1 ml OEEICK
ZERICHL TS OERBKFICHES HSbh3 L
Sz Eidtid otz 1272, CMD 1,000mg/kg DRET
EHNLSNDE LTI 70 WTNDOBAD, Hi:
B, EHEARICRS Nl

4 X THEEED R4 Table 31z, AR EIENL
ZEEMERY, E3kE 0BFR%E Fig.2 itk & ic. EARRK
HEGIOEMHHRT 3 T TICERI W - KB4 mg/
kg THERRTIE, B2 1mlOEETEAL HE
CMD=740~1,016 mg/kg, CET =267 mg/kg, CEZ=

118~289 mg/kg L 15v, 155 Sml TEAL BAicit
CMD=655~930 mg/kg, CET =577 mg/kg, CEZ<200
mg/kg & 18- 7c, MINERELE HEUC U7 BIfER T2,
CMD bt & 550 0

I. ME#RECKIPEHERNOKE

1. &BAOKSE

25£1°Cic MM e /- A&, 1# 8 Lo~
U 2DMIBIR%E, EMRERRIENICREL 720 HAA
#5-Tiz, 1,200 mg/kg ORRA T3 Y& bEBE 5%
1ih-tze 3,000 mg/kg THSH 15~60 HicKHE (p
<0.0L) 24k I A478% 5 htz, CMD 1,200 mg/kg,
CET,CEZ 600 mg/kg D AIR D IHRAX S Tiz kit
s, CET, CEZ 1,200 mg/kg D5 T 5~10 43kic
KBS THEL 7 (Fig. 3)o

2. RILHEER

1 ®10mp~y 22/, CMD, CET, CEZ#
L4 Thiopental-Na 35 mg/kg %= MRAZSL, K
A 10 ALl EiCERL 71- B84 (LKRHERS b
LHEL . HARREDEA, CMD oflaEiz
304, CET, CEZ 0i#f413154%E L, HRARSDE
BATIE, 3EME S AT Z 1

EoEH b 600mg/keg DA, BIRARET, #ik
MEHERAERE i1 BHARAIRS T 3,000 mg/kg,
RAIR5T 1,200 mg/ke ORI THB TS L B
DOERAMED oD XIKi3 (Table 4),

3. BREW

SvENssoN & THIEME® DFEICE-S< Animex activ-
ity meter TERZTR -7 5 HROEHEH 90~
200 AUV P ERTURERY, HiEHKR1ISS, T
BBE®R S HTHERICAN, 5 SMRT 30 HRoE
BREAEL 2. 18 80L& L1z, 600 mg/kg O,
300~600 mg/kg D #ETHRIGETHRICEIZILOS,
RREHT ERLT 2ERMS S (Fig. 4),

4. [EiGSHE

1810 Ep~= 2%, 4 4 E0EE THE
LTWaLicHmEDE, 2 SLIRKETLILEH
Tt 2 R RYSERE N DIE T H 0 LHEL 1o 600
~3,000 mg/kg DG, 300~1,200 mg/kg OHET,
BEAEERIRED SN -1

5. BEHR

18 10 Ep=Y 25 e B 30 em DKFIC
FoER 1 mm OgH&Ic <Y AR TRES Y,
10 BLINICREESEIC 1T 5 T b8 HREb 15
%, HUHSEOIERLS 1o L HEL fo 600~3,000
mg/kg DEGRE, 300~1,200 mg/kg OBETIXHL D
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Fig. 2 Time course in appearance of nausea and vomitings caused by CMD, CET and

CEZ in Beagle dogs
Tnfusion mu/kg |y
rate Drug i,v, [No|
500| 8 p————f
cmp 20 : —
2, 000 2 -
[ R S—
ml/min 5001 3
L0000 6
100{ 1 p—
ClzZ 729() 2“{»——«&1 o
L | 1 500 L———O————M e TEE====
H00 5
3
C™MD | © T—@—4
1, 000 1
5 2,000| 5 p———0-0——e
ml/min. 500 33—t
CET 5 p—i
1,000| 2 p——c0000 .
. 100 2 1
ChL 2()0 6 [ o B — 1 1 i i
0 10 20 30 40 50 60 70 (Min.)
e . Nausea o . Vomiting — : Intravenous injection == . Seizure & convulsion  * : Died (166 min after)

Fig. 3 Fffects of intravenously administered CMD, CET and CEZ on rectal temperature of mice

Rectal temperature (C)

XX

o—0

40 ¢

39

sL«AAA

CMD

I L 1 L J

CET

I

CEZ

0 10

. Control

: CMD 600

30 1 2 3 5
Min,

mg/kg,i.v.

e CMD 1,200 mg/kg,i.v.

o—o ! CET

600 mg/kg,i.v.

»—e . CET 1,200 mg/kg,i.v.

=~ CEZ

600 mg/kg,i.v.

#— : CEZ 1,200 mg/kg,i.v.

Table 4 Effects of CMD, CET and CEZ on potentiated narcosis in mice by
single intravenous administration
Dose No. of Time after . . Potentiated
Drugs (mg/kg, i.v.) mice treatment Recovery time from narcosis narcosis (%)
Control
(No-treated) - 10 - 4 min. 14 sec. * 27 sec. 0
(Saline) - 10 S min. 4 min. 07 sec. t 20 sec. 0
300 10 5 min. 4 min. 41 sec. + 24 sec. 0
CMD 600 10 S min. S min. 32 sec. + 19 sec. ** 0
1,200 10 S min. 8 min. 13 sec. + 55 sec. ** 20
300 10 5 min. 5 min. 14 sec. + 25 sec. 0
CET 600 10 S min, 5 min. 47 sec. t 31 sec. * 0
1,200 10 S min. 12 min. 52 sec. + 2 min. 50 sec.** 50
300 10 S min. 4 min. 31 sec. + 16 sec 0
CEZ 600 10 5 min. 5 min. 21 sec. t 30 sec 0
1,200 10 5 min. 6 min. 23 sec. + 29 sec. ** 0
Thiopental-Na 35 mg/kg, i.v.
Significant difference from control  *: p <0.05, **:p <0.01
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Fig. 4 Effects of intravenously administered CMD, CET and CEZ on spontaneous motor

activities of mice

20 - CMD ) CET

150 r
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50 -

Motor activity (Counts)
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w
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o

—
=1
o

Motor activity (Counts/30 min.)
o
3

.~
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Min.

E : Control

=}

BR:CMD 300 mg/kg.i.v. gmy:CET 600 mg/kg.i.v. pgm:CEZ 300 mg/kgi.v.

W CMD 1,200 me/kg,i.v. @@ CET 1,200 me/kg, . v.

®IEFTH - 1o

6. AEDREHR

1810 Rp2y 2Ef7 30 cm O X5 5 [IEA
BRTHET I, EHEHRORFTOBEWEBELI, 3
FHL b 600~3,000 mg/kg DFPIA, 300~1,200 mg
/kg OBRARE TIEREZR S8 » 700

7. REWEAR

12 10 tp= v 2% FN7, 50 mA, 0.2 sec. Ik
AEREE, Pentylenetetrazol (85 mg/kg, s.c.) iCk
AL T, 3FEHME S 600~3,000 mg/kg Tk,
300~1,200 mg/kg HHED Al THIFARLEN 47T & 157
21

8. EWFERER

1810 tp=y RZHA L7, 5 mA, 0.2 sec. ®
BEY 3 v 27712 50 mg/kg @ Pentylenetetrazol ¥
5ick s 108 LINOEEERY, EOHIE 15 5, #
TS5 HRicHBIhahE I nER~. CEZ 2R
fhpFEMiciz, 600~3,000 mg/kg Fik, 300~1,200 mg
kg DHEDRET, BEWHIRH SNED 7o CEZ
3,000 mg/kg BHET 40% OEELE, 30% O Penty-
lenetetrazol A3, 1,200 mg/kg #HiET 40% DOE
REP, 30% 0 Pentylenetetrazol fEa@HiThZhiE
Rante,

9. MEER

3.5 mg/kg s.c. ® Morphine %-fii /- modified
Harener 3:&, 0.6% Eefic k3 writhing 3T, 1
10 Kowy 22 AOTHRMIEREE~, 3EY
&b, 600~3,000 mg/kg ik, 300~1,200 mg/kg ¥
TEDRR CHIER ThH - 720

0. h5Lv7y—{ER

[ CEZ 1,200 mg/kg,i.v.

10 B4 Ll Lot JCL-Wistar 5 v b & JH 1z 3
~9 cm ODHEIDRICHHFONKEEDRTHLE VT Y —
TEROFRET~Ic08, 3 3L b 1,000 mg/kg ik
DORETEMIZBD Shiih - 1o

11. ¥RMRHNDER

AT 300 g Ll SLC-Wistar 7 v b (M) %
Pentobarbital TCHREEL, HEEICHE-> THMAEZLL,
Le £7203 S 0 RRIMIC X 38, v+ 72 %,
A B xtilo Le fREOiEEL. 3 YL b
1,000 mg/kg DMEETIRAES L1ch, HBLU %
Y F 7 ARGHCELIZ D S5 - 1< (Fig. 5)o

12. F{FERRIT

KT 400 g 71k, SioMAN RISGAELRZZEELTH
% SLC-Wistar 5 v b2l 1 B 4 ITEL, 5B
BICEKNOBRY a v s &25%, 75 box DV
N=Z T LY aysh 30 DEBEST LAY P 2—NT

Fig. 5 Effect of 1,000 mg/kg i. v. of CMD
on rat spinal monosynaptic reflex
and polysynaptic reflex activities

MSR
(uV)
1,000 -
PSR
(V)] o
750 - 00, m ee, 00 « « MSR

300 _n.'..n.'..:- :.... "% e

° o ©°
L @ °
200 S aofooyooooqn:,n o o ©
@ %00 gep® o ° ° J°
§

o . ° > PSR

0 1z 5 10 15 20 30 Min.
CMD 1 g/kg i v.
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Fig. 6 Effects of CMD, CET and CEZ on lever pressing and
number of shock in the SipmaN-type avoidance test

CEZ
110

(%)

Response ratio

Number of shock
(time)

1,000 2,000 4,000

FRRAEFTI - fco KJZERTIZ 1,000~4,000 mg/kg Dz
TE A7 - 720 1,000~2,000 mg/kg D AIGITIE,
5% 6 B:fL, 24 BRIEOIGICEZERBED SN
s, 4,000 mg/kg OMET, CMD & CEZ icKG
W (U= UEH) ORFEORDE, ThicES 8y
a v 7 HoEmmsEE s e (Fig. 6).

H. REFRSCEZDRHERAOY

< U RICEEME T AMARHANRSES L, KT,
KB DZEAL, SRICKRERIER, [EHZERER, R ETRIEM
DHEBICDONTHHN e FEBRITIEZEERS OB T
~FHHICHES, FIEIL, 600 & XU 3,000 mg/kg/day
& Utz 3,000 mg/kg ikt T4 Fig. TITRTHR
IZ, REEIMCEERE(IZE LI, 51, 600 BXU
3,000 mg/kg #E5Ick B ABOEE 7 BEEHLT
Fig. 8 iT7R Y, fFH, RIERAKOESBE I, [
IR b E A RS % 15 30, 60 o 3 M7
Steds, T BHEHO R@h 5 HT, FETE ZES
<, 3,000 mg/kg 5 TH~ 10% REDIEAMER
INBITENLD -1, BALKEL KU, BRERIEM
13, BHREHES (7T BB) %ic, BEREOHETER~
7D EFEUFEIC 6> TR ZTE >0 600 BXU
3,000 mg/kg i€ X 2 s {LpkEHERIZ CMD=20, 90% ;
CET=0, 90% ; CEZ=0, 50%C& - tzo %1z, RBE
Z&VEFTIE CEZ 3,000 mg/kg #TEY % L U Pentyle-
netetrazol &3, 20% DEMBHCHELL 120

IV. BGRIC KD FIRIEERRT

1. EBAE

{KE 260~320 g ot SLC-Wistar 7 » b+ 23 Lk
FOKE 7.4~8.9 kg Dt Beagle X 6 IWAERAL
7zo 7 v b OREESIIZ, E20.15mm OREEHIE £

1,000 2,000 4,000

i

CET CMD Control drug

1,000 2,000 4,000 mg/kg

Fig. 7 Body weight changes during repeated
administration of CMD, CET and CEZ
in mice

Body weight(g)

30 1 1 1 1 A J
1 2 3 4 5 6 7 Day

»—ux Control

o—o CMD 3,000 mg/kg i.m. for 7 days
»*—=a CET 3,000 mg/kg i.m. for 7 days
~— CEZ 3,000 mg/kg i.m. for 7 days

THE- 1-#&[E0. 4mm o REFEE% L, DE Groot” D
R > TRtk (AMY), 88 (HIP)IcEA L1,
FREHEY (FO) » S5 OMERBICE, A—E&THE
> 7oA 1.5mm O WEEELR O, MIcHHHER
ASE, BREHTEREEEMI ALK XORES
HiciE, B 0.25mm QRGeS TIERL 2R 0.4
mm OWBEBE A, Tht Liv, et al® OREH
it > AMY, HIP, #filigkék (GL), thixsbkik
(RF) itz h B NIBA L foo FRETENIFE (ANT. SIG)
D ODOMERBD-HIC, BEE 1lmm OHEREEBE
(879 3mm) ZEE B, Tvb. AREDF
A< & 2iBRIEILERBL 7 b DA ERICHD

oo ERIHHE - BAETT, 79 FOBER—RT
3HE, 4 XOBAIITT YRR NEREICHE->T
T otco TWIT v P EWETIC, 4 X TRABES
R, %7213, TOMREBFRAICEALILR)Y 2T
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Fig. 8 Rectal temperature changes during repeated admnistration of CMD, CET and CEZ in mice

Rectal temperature (C)

t d

or CleID 2n 3rd 4th 5th . 6th 7th day
I r - g 3 g
m- - - = 3 -
37 - - - - - 3
LV ¥ a— Laa o : - b lewa g ) Lo ;v Lwa g I T
©r  CcET r [ i i [
B - s - : -
B F - - 3 3
%_lll J Ll 1 J [ - | I T T T S T T S E— I N T S— | Y T S S
Or  cEz r I i I I
9f F - - 1 -
m> - S - = -
37 - - S - - S
T — J Lot 1 - e ) Lot 4 L T . T G S

3060 120 0 3060 120 30 60 120 0 30 60 m 0 30 60 120 0 30 60 120 0 30 60 120

Min. .
x==x . Control
o—o:CMD 600 mg/kg,i.m. o—a : CET 600 mg/kg,i.m. a—a CEZ 600 mg/kg,i.m.
o—e : CMD 3,000 mg/kg,i.m. o—e CET 3,000 mg/kg,i.m. &~ CEZ 3,000 mg/kg,i.m.
Fig. 9 EEG plterns after subcutaneous injection of 6,000 mg/kg of CMD in the rat
Awth FWsS

Control

CMD

6,000mg/kg

S.C.

EMG

EKG

RESP v

116 min,

No FWS

(For 7 hrs. tracing)

2 sec.,50 4V
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Iig. 10 Modification of sleep-wakefulness cycles caused by subcutaneous injecton of
6,000 mg/kg of CMD in the rat

Control

FWS

SWDS

SWLS | . I |
Rest

Awake

Seizure

EEG zero

CMD 6,000 mg/kg,s.c.

N " i " 1 N I

23 Hrs. after

[
| |
0 1 2 3 4 5 6 7 (Hr.)
Fig. 11 EEG patterns after subcutaneous injection of 5,000 mg/kg of CEZ
in the rat
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Fig. 12 Modification of sleep-wakefulness cycles caused by subcutaneous injection of
5,000 mg/kg of CEZ in the rat

Control
FWS
SWDS
SWLS
Rest
Awake
Seizure [
EEG zero L L L L "
CEZ 5,000 mg/kg,s.c.
: lllll_lllllllll
1 1 1 1 '
23 Hrs. after
0 1 2 3 4 ‘ 5 6 7 (Hr.)
m : Abnormal slow wave & sbike‘ without behavioral convplsion
nxax . Twitch SIS : Clonic convulsion
v
Table S Effects of CMD, CET and CEZ on sleep-wakefuiness cycle in the
rat with indwelling brain electrodes
CMD CET CEZ
Group cr;)o:tlr%‘} (mg/kg, s.c.) (mg/kg, s.c.) (mg/kg, s.c.)
(No. of rats)
1,200 6,000 1,200 6,000 1,000 5,000
. (23) 3) Q) ) (3) 3) (5)
Awake/Total recording time 58.0+24 45.7 87.7 + 3.8 52.2 91.0 514 - *
SWS/Total recording time 38.0+2.0 504 12.2+3.8 41.5 9.0 43.1 - *
FWS/Total recording time 3.6+0.6 39 0.1+0.1 6.2 0 5.5 -
FWS/Total sleep 75+10 7.1 04:0.3 12.5 0 10.7 -

SWS : Slow wave sleep FWS : Fast wave sleep
Each value obtained from seven hours EEG tracing

VVFa—7~1ml/min. %123 S5ml/min. OHKETE.
Al

2, Sybh

BREUBHET T, 9:00~17 : 00 OlifE 8 BN
BETRL, BREEEEANCEXIZTEYOEELEE
Lt

CMD, CET 1,200 mg/kg, CEZ 1,000 mg/kg Ti2,
RRBKED <4 — ViCEERED. OFNOBALR
¥ (SWS) bk UsaliiR (FWS) aml, IR
%KL CMD 6,000 mg/kg TEDS>NI-BEHEL
WL FWS o&inT, 7 it 5 flicsnTids 7
RMOBETAMBEL L M-k, COf, SWS o

* : Repetitive seizure discharge

Biksy EHERROBONED St (Fig. 9, 10),

CET 6,000 mg/kg & FWS, SWS o&RInAZEL LY,

ZhoDFfid 2 AEIHEELL, BIZEFOREIR ER
A#xES4 %, —F4, CEZ Ti3 5,000 mg/kg 5D
—BiTi, 6 %EM S ANT. SIG. iIc 2,4 2 0B h
th, 10 ki twitch 2485 X Siciz v, HIP i
SR, JIE U o 2T 53k SAMMED RfE RaAS
REL, 42 Hthd o MIMERPEREAL 12, BMEZ
DOBRBEIREREL 7o 7 KD BEPERIZBERESR S 4
s>ihte (Fig. 11, 12), 5 fifg 1 #Cid, 37 EpAMARH:
FEE  DMZ U BB EEILL, g, E%o
IEiTE L, TEEL 7. IR - BEAMIcHT 5 3%y
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Fig. 13 Modification of sleep-wakefulness cycles and heart and respiratory rates caused

by infusion of 2,000 mg/kg of CMD at a rate of 1ml/min. in the Beagle dog
CMD 2,000 m(/kl.l v,
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Fig. 14 Modification of sleep-wakefulness cycles and heart and respiratory rates caused
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by infusion of 1,000 mk/kg of CET at a rate of 1ml/min - in the Beagle dog
) CET 1,000 mg/kg,i.v.

[ —

Heart rate

Respiratory rate

EHFMIJI”‘“MHJM ﬂ{ﬂ M&irm]mﬂﬂﬂar[ln M (nJ-IM H'ﬂwlns(ﬂr)

Injection speed : 1 ml/min. v : Vomiting

DREEE & T Table 5 ICRL %, Bic, 34 /min. OMBROBIEICHLT 83 /min, i
3. 4% THMMU 720 Bk 4 — V REAPEBRINCI - 1235,
&5 1 ml OFETEAL 24, CMD 500, 1,000 FEARITERREBEES &, BHICER/ 2 —VicEKL

mg/kg

DORETI, 8%, ”?!&%(, Msigre s — vic 7z (Fig. 13), CET it 1,000 mg/kg D #5 CREMAS

2EAEEIRIEIV, 2,000 mg/kg i< AR%E HF B L BonbEESIT, EATOLER FREUOHEME
TBZ(LE L TEASRE L 720 BIHIZIEBEAICS bohi. Mk — v READE SUEARKERIC
>, TOHEFNC, LEBIIRREORZEY 138 /min. 150, #5% 6 BHoxEh FWS prinlL7: (Fig
THot0h 171 /min. ICETEML f20 TFRES 14), CEZ T2 200 mg/kg MDik5 CEHMRE LN,
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Fig. 15

Modification of sleep-wakefulness cycles and heart and respiratory rates caused
by infusion of 500 mg/kg of CEZ at a rate of 1 ml/min. in the Beagle dog

CEZ 500 mg/kg,i.v.

260 r
240 |
20 F
200 f
180
160 |
140 |

60; Respiratory rate

(/min._)
280 | I

120 Heart rate
100 [ ’
80 1
40
!
20

V)

FWS
SWDS
SWLS
Rest
Awake

Seizure

EEG zero L L

Injection speed : 1 ml/min.

BAROE, FREOMINIH 555, ez —v
T EALIZ 70 UL, 500 mg/kg i FIR 4184
LEAROBH, ERE RO T, EA
% 30 L, S R RES RELL 720 B4 — v
i, BA% 16 HEHSEL {RFESH, ANT. SIG.
PORIERGEBFEL, 30 HLHIC 2MYED RIEFEHC
iU (Fig. 15),

B0 S mlicEAEES LI THRUHERI, BE
FICPPLINET, FRL 720 & KERIBROZ L8
E&hi, CMD 500 mg/kg T, {OBEHE, RO
mERTHSH D, 1,000 mg/kg THEREA 515 &
LB 1 PITEARELSHENEND, 4
i, FWS ssiB L7 -7 (Fig. 16), CET & 500
mg/kg THEBEDT LIS ShIZ L%, 1,000 mg/kg
TBUBRR U 7o Wi/ <8 — VICREELBDISH -
%o CEZ Tid 200 mg/kg CTHEAHRDLELOERICH S
h, BHSREL oo M4 — v IZSHEEEENIC
Bodedt, 20 iktEd > ESQEE - BEERICEE
38

v . Vomiting

1
2 (Hr.)

1
=== : Clonic convulsion

V. #E . BESBR\OKE

1. Sy b

8~10 B4 o Hitl: SLC-Wistar 5 v P A2Hi 7z,
Pentobarbital & Urethane THEE:L, ABE#E%RE
L i3k 3 723 bR 4oL, 0.1 Hz, 1 msec. C sup-
ramaximal QI D LT BRMML /o & ikl
AMEEBOIRSEE, EFFVRF 2 —H—%2ALTER
Meizse8 U 720 F 7z, d-Tubocurarine T5EAICHE -
HEATEERL TEO A BEG A EERHMLTEL S
INHE KRB RE L1, T, 1,000, 2,000 mg/ke
ORE%, —ABEBRANICEALILE)TFLYF
- TENMLTEZ 1o

3¥MEH 1,000 mg/kg TitizLAEERARX
U 2,000 mg/kg ® CET, CMD T#5 5~10 4R
i, 10~15% BEOBED MHMED Shic (Table
6). HEEHMOEERTSH, 2,000 mg/kg DART 10
% LIROMEIHED Shice

2. hxib

b/ YA TR, BMBEREBCES 2 K
DEEHZTDHL, 95% 0. + 5% CO, # 2 CMm
Xih7: RiNeer D bath iz L, Acetylcholine
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Fig. 16 Modification of sleep-wakefulness cycles and heart and respiratory rates caused
by infusion of 1,000 mg/kg of CMD at a rate of 5 ml/min. the Beagle dog

(/min.) CMD 1,000 -mg/kg,t.v.
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Injection speed : 5 ml/min. v : Vomiting

Table 6 Effects of CMD, CET and CEZ on the neuromuscular junction in the
gastrocnemius muscle of the rat

Compound Dose " No. of % of control
(mg/ke, iv.) cases S min. 10 min. 15 min. 30 min.
CET 1,000 S 973¢14 96.3+1.3 97.7+0.7
2,000 5 87.1:2.7 84.0 £ 3.6 89.1¢7.4
CEZ 1,000 5 92344 924+48 919:5.8
2,000 5 946 1+1.1 94.7 £ 0.7 94.2+1.2
CMD 1,000 5 96.3+0.7 95.3:0.8 939+1.1 939+14
2,000 6 894 +4.2 89.9+42 924+39 95.1¢34
Table 7  Effects of CMD, CET and CEZ on (Ach) 2x107¢ g/ml ic X 32 iEicd 2 L B2 EEL
Ach-induced contraction of m. < > :
rectus abdominis of the frog 2o X% 3 HREAXETH S Ach 28EL, *#
o B itk o RS & HBL oo
Compound & /ml) % of control 3%ME b 5x107 g/ml PIFORETIE, £< Ach
CET 5 x 10 i‘l’;g 52 OERRESEBRIN -7, 1070 g/ml ik LD
10° 8£8.1
Sx10° 1167222 Ach Iz & 3 RfES IR S W2 BEICH D, #5ic CEZT
CEZ 107 123.4.£2.2 BHFEL o7 (Table 7),
5x10™ 99.326.7
CMD 10° 118.2:5.3 = 2

* Standard error

CMD ZZtEMic ARS Ui & & ORIFALERY
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Table 8 Comparative ranking list of CMD, CET and CEZ on the central nervous system
Item of experiment Species Route CMD CET CEZ
M i.m. 0 1 2
. M Lv. 1 2 3
1) Mortality (LD
¥ Dy R Lm. 0 1 2
R iv. 2 1 3
e e o
V.
toxicit; 2) Histological findi =
oxicity ) stolog| indings R . 0 0 0
R Lv. 1 2 2
Total score 6 9 13
M im, 1 2 2
M Lv. 2 1 3
3) Behavioral change R im. 2 2 3
R iv. 3 2 2
D iv. 1 1 3
M im. 1 2 1
4 . .
) Hypothermia M iv. 0 2 2
. . M im. 2 3 2
tentiate
5) Potentiated narcosis M ™ 1 2 0
M im. 3 2 1
ivit
g 6) Hypoactivity m ™ 1 1 0
ingle
. M im. 1 0 1
~ dose 7) Impairment of rotard performance M ™ 1 0 1
o . M i.m, 0 0 0
8) Inhibition of traction and reflex M ™ 0 0 0
. .. M im. 0 0 0
9) Anti-convulsant activity M ™ 0 o 0
- . M im. 0 0 2
10) Induced-convulsant activity M ™ 0 0 2
. . M im. 0 0 0
11)  Analgesic activity M ™ 0 0 0
12) EEG R S.C. 1 2 3
) D v, 1 2 3
Total score 21 24 31
13) Weight loss M im. 0 0 1
14) Hypothermia M im. 1 1 1
Repeated 15) Potentiated narcosis M im. 3 3 2
dose 16) Impairment of rotard performance M im. 1 1 1
17) Induced-convulsant activity M im. 0 0 1
Total score 5 5 6
M : Mouse R : Rat D : Dog

The marks of 0 (none), 1 (slight), 2 (moderate) and 3 (morked) indicate order of relative merits.

SEHNT T - 7c EERTH 5o MRBREHELT RO
CET oFIfEfMicoTid, MANTEN? 1Tk 2424, 1L
A5 04 Ric X BIATICHL <, CEZ IKD0THA
Ro™, NakaNo'® D#féic MMM ENT N 2. £
hickhiZ, HIRESORFR#HEROMIC, R, 5
%, W, MO, B, BHSodiiKEEIfEROR
BMMKMC LY S h, BYERTIRA X O,
CEZ kftic & 2 BENENERTH 5o

RUZX 5y bOFHICESNIEBEOEE, 3K

Mmed, %3, BEER, FEMflEicxtd 2 hyperes-
thesia T& Y, HEiCHB% LFT 5,000 mg/ke HiE,
1,200~3,000 mg/kg #EHS5ETED &, FIHIREIC
DSNTHBER, HRIER, RETHRRA SN,
CEZ oifaid, FichIfiE, ABEERPLRERL .
ZhsatEERE 3 EPIC O THELTAH S &,
79 x5y &t CMD BEH5FHL, R T CET,
CEZ DIETH-10 FISMIC 7 v + BIRAREDRE
D% CEZ 55, CMD, CET DIFLE 720 &Y
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D dkic X 2 BIERBE 7 v F THIRLTHS L,
CMD @ WMk T %5 iRk~writhing BRITRIDSA
>N, CET MiARES TIZ—ALRIEOBL, IMIRAS
BT @iilh C, CEZ TN - Shitl mog
DL L

— A iREAR TS, 3WIIE b, BREALERE
TRX I o teht, CEZ TIRE M S, WK, Pentylen-
etetrazol T2 MAPEIMML 220 CDKIIC, /MUY
ickir 5 CMD orhibERIfERIY, SHRIEKIC L T
HRELUARETH 2 EHTHH L.

4 RicHBF5 CMD 8 soFVILTHELIE, W
HOREE, TOENNCIRD S o OB 20K N
TH-7e CET DFA (LKS™) LEBC, EAM
HR—EOBEBOTREL, BEAKRT®RIZED O
BN EmD, RYDAECHZMPREICETSCL
DIEHEERT 2 —-REL->THWEEEZ SN D, 1ml]
/min. DEETEAL T, ROOBEUBRETIETO
KPR %E mg/kg iItHELTAHS L, CMD=740~1,016
mg/kg THHIHL, KRWOT CET=267 mg/kg TH b,
CEZ=118~289 mg/kg i3& b3, TOIRALIZ 5 ml/
min. OFEFETHEALILEEOEUTH» 1o HBEH 1Y
HE TGRS BOIPBEICET 30T, BHRR
* ORI 1 ml/min. OBAICHBL TERT 3.

7 v P NBN s -V OEM 5B S L, CMD, CET
6,000 mg/kg T#5T, BERMEREEBERD M)
WHEL, F0H#EE CET T 24 BRLLEIC b5 1:
#H 30T, CMD OIEROENPPRELEZ DN
%o T 2 Ficl LT, CEZ 5,000 mg/kg [ Fi5T
2, 2784 7 DBARLEREDSIERBMSEL, FETH
bW SNI-DT, DIRMEIERIRC OEPHEHED
EFEZoNB, 1 XiICEWHTH CMD 2,000 mg/kg T
12EAE M F — IcEid 00, CET 2z
TR ERAWZ, CEZ i3 500 mg/kg TR %
HELIo THbE, CMD pELIEAMEL, CET
CEZ omIHIC1s 5,

MR - HEAWA~DEEIL, T v P LBE - B
BA, hz VEEHEARTHIMRD, iC3EMITER
IERZIZLOXSICEZ 50 7 v bBEER ORI
BRI X B IEITH LT A S - BEO MEITER I,
HOEEHKOKRTHEEINDT, FEHITHTHI
N5, FohDOABIERNSLDNE LA,

TYR Ty b BRUA IS SEONEREHEOE
HDESELICLT, FEVOPRUBIEROMRS %,
Table 8iC% &7, FMELT, FRMBR~OLE
12 CMD 354554, RWT CET &739, CEZ »s%
b EDEROPICRELENICRIIZFHbH 2L
EZohbe

JUNE 1979

] #

AAGEA 1778183 2 1 TSI B 2 P20 e M0 M JR
MMMORM ¥, HHILZ, Nl REEX, BED
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iR, PEXRETFORRICESOLLET,
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GENERAL PHARMACOLOGY OF CEFAMANDOLE:
EFFECTS ON THE CENTRAL NERVOUS SYSTEM AND
THE NEUROMUSCULAR JUNCTION

KenicHl YAMAMOTO and AKIRA MATSUSHITA
Shionogi Research Laboratory, Shionogi & Co. Ltd.

Effects of a large dose of cefamandole sodium (CMD) on the central nervous system and the neuromus-
cular junction were studied in mice, rats, Beagle dogs and frogs and compared with the corresponding ef-
fects of cephalothin sodium (CET) and cefazolin sodium (CEZ).

1. Intramuscular or intravenous injections of large doses of CMD in mice and rats caused a slight hy-
peresthesia. A near toxic dose produced hypothermia, sedation and muscle relaxation.

2. It was revealed that CMD was without effect in almost all of the pharmacological tests for CNS acti-
vities in mice. Only a slight to moderate potentiation of thiopental-Na narcosis, a reduction in spontaneous
motor activities and a transient hypothermic effect were observed in mice treated with a dose of 3,000 mg/kg
i.m. or 1,200 mg/kg i.v. of CMD.

3. There was no change in rat spinal mono- and polysynaptic reflex activities after intravenous injection
of 1,000 mg/kg. In the SipmMaN avoidance test, lever press responses of the rat were slightly depressed
at a dose of 4,000 mg/kg s.c. of the drug.

4. The mouse treated repeatedly with a daily dose of 3,000 mg/kg i.m. for a week showed almost similar
symptoms to those after single injections of large doses of CMD.

5. There was no notable change in the EEG patterns of the rat after dosing 6,000 mg/kg s.c., however,
an analysis of the wakefulness-sleep cycle of rats revealed that CMD caused a marked increase in the
awake stage accompanied by a significant decrease in both slow and fast wave sleep stages. These changes
did not last for over two days.

6. The EEG patterns of the Beagle dogs also remained unchanged when a dose up to 2,000 mg/kg was
infused into the vein at a rate of 1 or 5 ml/min. The most frequently encountered side effect was vomiting
during infusion of the drug. The vomiting always followed a rapid increase in heart and respiration rates.
These autonomical changes disappeared immediately after the cessation of the infusion.

7. The effects of CMD on the neuromuscular junctions of the rat and the frog were transient and insi-
gnificant.

8. It was concluded that the influences of CMD upon the activities of the central nervous system and
the neuromuscular junction were least when compared with those of CET and CEZ.



