Cephalosporin RILAEWE DR H R
fEFIZDOWT

%

1

#

Cephalosporin ZRIAEME N ENHZEIC L 2
FERF IR & £ DEE—IEEAERE

FILAS S8 O AR RS (21E | TS E4E)

1

f

—

17T

(BBFN564E12 A 108 2F5)

Key words:

Cephalosporin Z# 4 WH,

HEFERHMR WK 1TH),
HEE — & 1 AERE

#®

Newton and Abraham? (= k) R iz
cephalosporin C #%, 377 cephalosporin %
HEYE 7 prototype TH 5. Z NI, peni-
cillin % chloramphenicol (= lET % & £ DI
BHHZLTLLE 0D, EREAEARZ
F L% &L, penicillinase i leEHIEHL L 52
BIRRETH -2, Zoft#FEHEER, penicillin
G Iz 72 p-lactam BB % F¥ % 7-amino-
cephalosporanic acid # &£X B LT 5E
PHELp LD, TOBBCELALAEERES
THEICL), HEN, REENLVENLE
AENBI M SHEL N, ZnbnFE
A 1% cephalosporin RILEWHE X, 77 LM%
K, 77 LBEERE, 77 LBERERU—
W77 seEEicx LAHEIC/ERL, L
P UHEER L <, 72 penicillin 2% L
HEERLME LKA —2R 7 F7EREIC
HLTLEH? Thoizo, HBRKRTHERS
NTwa, OEARERICECTEL, IHD
cephalosporin & 4 ) B O # Ik A5 2 i
BESSEINTEY, L2LBREBIIMRCK
ENKEICET 5,
—7%, penicillin G D#HIRNILE %I R#EH
FRINL L) BREWDHY, 72, peni-
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cillin G DK EENBA%FR S 1588,
MRS RNEMFAMCHC SN TV IREAMT
& 558 penicillin G (- L 2 EBERERIZ,
ZNEEND p-lactam BAESTEEEZ LN
Tw3™, L L, ZoHEHFELITNE, Z0EB
&Rz p-lactam B % 3§ - T\ 3 cephalosporin
REEYE L L5 penicillin & FHEL BEBHFR
R % LOTWEeMIH S, ZHRBENLTL2H
~, H-ofExz I {L¥4E%E % 4 D cephalosporin
FMEYENBRBERHRNEHY, Thon
b¥@EE En L) “HEERTO» 2RET
SEHMITEER® T 72,

EERVRLEGUICKEREE

R E 200 — 250g 7 Wistar Rt 7 » b i pen-
tobarbital-Na (Nembutal Abbot laborato-
ries) 35mg/kg % BEMEEL, 7 F ABEN
BElE&kE (REHHE, SRS5E) ICEEL, de
Groot KU Krieg' "N R bR e\, ZRTEER
% (L-FCOR, area 3, A:6.9, L:3.0), £%#%
GE%ERE (L-OCOR, area 17, A:—1.5, L:
3.0), £#% (L-HPC,A:3.0, L:2.5, H:+
2.0) RUERMZL (L-AMG, A:5.0, L:4.5,
H:—3.0) iceMEBRLEIAAL, KEHER
i3, NIACEREZELT LMUNREEN
ICHEZAATE, REERICIE, E&E200umNL
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FANEEAT > L ARF— AR DS % Imm
BELLnERALL, MEACEY2RS
TH2ONHL FAh=a—L LT, EEI00um
NDRAT YV ARF—NEEZHAUME (A:5.4,
L:1.5, H:+3.0) ICHEZIAAZS, TREER & L
T, /MO R CER%Z Bregma NRjHF13mma
HEFMN (A:18.9, L:0) ICHEZRAAY, 2N
LNERIZ, 23X 75—V syt (BBRNERKE
IR, 6p) DRIV FHHFL, #=2—1 &
Yy bEREEHTEBAL A THER
ICEELZ., £nik, RN, FiHiAl
KT 70 /=R (LWasE) 28z,
EERIZ, MEI0EMEELZREA L DEKRL

7, BGIEOOFRERIZ, MMEE (ZFHIRH, EG-
900%) ZHWTHEBRTHEELL:, BERHOEERE
28T 254, Wi TIE spike R U spike &
wave complex D RN FER, Fh b DHEE
REELL, TBOBBRLICRTLICE
NESEEIZFE L T no convulsive behavior (C-
0) twitching (C-1) forelimbs clonus & head
nodding (C-2) Kangaroo posture & falling
back (C-3) KU Jumping & violent convul-

g 1
Stage behavior
C-0 no convulsive behavior
C1 twitching
C-2 forelimbs clonus & head nodding
C-3 kangaroo posture & falling back
C-4 Jumping & violent convulsion

%1 Cephalosporin ZH 48 ki E R 5
2 & > TET 2 B FE K
sion (C-4) o5 EkREIc oL 72,

M L 723z, penicillin G (#E~<=)
> GHIL "EE), BAERE), cefazolin
Na (77 22>, BRIR¥ET), ceftezole:Na
(77a x>, hHNBIZK) cefotiam-HC1
(7> ZARY >, KHEZET), cefmetazole-Na
725, =), ceftizoxime (FK-749,
BEIR#ET), cephaloridine (7w, BH
#FBFK), cephalothin-Na (7)) >, EH%H
#3%), cephapirin-Na(+ 77 FL X —n,
7Y A M4 —X), cephradine (7
v, =3t) Kfcephalexin (¥ 7V v 7, &
BENRE) THb, INHL0EYIL, BEER

CH30)
) cr,conH — KSR
Ri-CONH J—( N | CooH
/— 0
COOH(Na) penicillin G
cephalosporins R; R: cephalosporins R, R:
N=N, N-N y_
i N-CH,— W idi 1 - _4 p
cefazolin IL:_/ = | _ct,s AsNCH, cephaloridine A cH, CH:mY, 4
N= N—-N
ftezole N-CH,~ L cephalothin ! ~CH,0C0CH
ceftezo ]L __N-CH s pl S — ) 3
H:NS N—N . y
cefotiam 2 M/_D_ chis ,LlN,‘I[I cephapirin & )s—CHe- | —CH,0COCH;
N CH,~ i (CHz zMCH;
N—N ]
* cefmetazole NCCH:SCHz— —CHzS’uI‘IJ)I!I cephradine @— ?H - —CH;
CHs NHZ
ceftizoxime HN JLj—NOCH; -H cephalexin @— E‘l}{[— —CHs
2

X1 SEBRICFv»72 cephalosporin ZHiEME NILFHEE
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EE L CESHERKUI BT HERAERIC
BRI, BEROOum DEREABA=2—1
2HAL P A=2—-VRICHAL, REE%10u]
le—EL, ISWETARMERNICEALL, &
EWE L1 BRI OESRoEEFERL, &
—Eh i Bk s # RET B, Sk
y 1:AMoMREBCWZ, 8, FELA-EY
nEERIE, R1icRLZ,

® B OB &

(1) Bk R O4T8hIc %iZ ¥ penicillin G R~
cephalosporin RIAENE DR

1) penicillin G

penicillin G 3.2ug ##5- L 284, 56+ b
EFAERIOLIZHEA L X BEOR KL H
ICATBY L B L T ERFALN L T2,
b, EARI0TEE T EERURREB%K
i, WFnic LRIRIEEE*RL, BETIX I
HEASEEICBE I 1 3 arousal pattern £RL
7z, B —CAEHEOES 2D, LB ED
BESOERTER 2R 2. #EH%605MLICE
LEREEREOREIEZ, REEomd ik
ERANERZTRT LA, REIIHAME
&, WwhHhO 3 drowsy pattern 1TZ - 72,
104g#% 5%, 5613 2 ~3F#%EL D HTRE
Bk (FCOR) icspike 2B L 455, #4130
~607 IR L 2. ZOMOBBAICIZERL L
oz, BB (HPC) 7 g3 B AIMEASE L
2. FEEILE LTk, 1Hlicns ClrEBg
ANz, 32ugikb%, APITIREEREICNA
spike DEEDH LN IZTFTH o125, BN D1
$0 T2 spike & wave complex A4 T D FHELL
UTHEI N, 100ug TIE5FF2HIIZEE
fii i 1z 0 A spike ABE I NIz 12T ThHoT72h,
%0 o 3 61Tl £FHE ML T spike & wave
complex »*REHBL, 3Hl& L EHERN
T L (K2, 3).
2) cefazolin-Na

32ug BENLHIT, BWERFTEINVTR
CONBELIZLALEL 72, 10 u8 &
51, 1Blonaic5d FCOR i spike A HFL,
23T spike & wave complex A& FHEERNAL
TREEBLL 7-. spike & wave complex D

B —HK L T C2pBEa3 N, 32ug &
Lo 5 Hd 1 Gl CldlERUTEIOWTICY
L BEHBO LN L T2, BRI D4HIT
BE4ICFRTEIICHEE2 ~37%EALLET
NFECspike EBHLNBLIICLY, D
1% spike & wave complex 2% 1), #9455 R
bIEYREHEBALLE, 20 ) KB E
i L CERENEE L RBICHEC LD, 46l
L CAmEBcF TEL, 2BIIERERND
FETL 72, 100ug #%51%, 5HI&LH/E 3%
B L )& T kM spike & wave complex
PREUBL, ZoRELREOZBE LI
INFEFIC L -7, TEETLREIFRED
b CAXRBHIAL, 3FUIERERDLDHIE
Tl (M2, 4).
3) ceftezole-Na

3.2ug 5 7 5 B 3 Bz, KR UTTEID
Wit < Eltrabnihr o7, LiL,
BOn2F Ty, EHE#ZL VIS TIE
spike EE I N2 A%, 3035 56047 &I H
1+ Tix, spike & wave complex »*RIEHEL
72, BENEICHIE L TRBNEEL C2 5
HCAnERALE, LAL, 6057LNIZ2
% & 4, drowsy pattern At NKET % Lo
2L, BEOREISE(LY, EED
WAL, 100ug #5001 BT, Bk, 178
ELESRERBD Y12, 18T, FC
OR |2 t4F L 7> spike 2" & HEIC Ik R L 72 77,
BIRECEBDH LN TET, TEIcIE(L%:
BHUuhr oz, N 1HBITIR, BEEXTDHL
7> spike {21545 %= i3 spike & wave com-
plex 2%~ 727, ITBNINBEE L E LT, 18
i3k L drowsy pattern ([ch -7, B
N 7 2 B Tit spike & wave complex »£H
HECHECHBBL, TOERIBLKE» 72, T
BETh, C3h 5 C4 ~NEHEELTILERL
7. 320ug GBS FIF 2B TREERL
spike »*BLE S N, FRA L% BH T spike
& wave complex N & % » TLFBEEALIC K
RL7z. &0 3HITi3 spike R U spike &
wave complex #* £ B ICTAA L EREIC HER
L7z, WFnof T 8 & & ISR
DR EEA RN IRE D SHFICHAL 2, 1TH



408 ith E g 17
Dose| E EG | behavior
Drugs | o) N0 [ 5 | sew|Rsaw |c-0 ] c-1 [c-2 [Cc-3 [c-4] [P
|
1
penicillin G
0 ]
jHENI LH
cefazolin &9_
17 JEN 1 []
ceftezole H ﬁ

ceftizoxime ||
1 |
Q T [
cefotiam 1 2 —
3200711 |
10 !
ceftmetazole
00
cephaloridi

cephalothin : 'g'

|HRE

cephapirin HHH LI
?é%?,l l 1 T %‘Eg |

] 10 ;
cephradine |

1000 oooew It
NO T Nno change c-0 no convulsive behavior
S . spike g'; 'twitchibng
. - orelimbs clonus & head nodding |

Sew spnke.&. wave complex c-3 kangaroo posture & falling back
R-S&W repetition of spike & wave compiex C-4

jumping & violent conwulsion

=2

£, C2256CA4FTWAR VAL S 4 7R
HPRELTHBELZ, sl d, HRETLES
D7HIZ60~907%ICBRIEL 2 (K2, 5).
4) cefotiam-HCl1
10ug #%5 L 7 5 s 1 Bllic » & spike &

wave complex A RiRFFIBRE & Nz, 1TBD
BlLi3A ol -1z, 2ughs5 o260 spi-
ke & wave complex 2*REHHAL 2. TR
{ FCOR i spike 2 THI L, 41T spike

cephalosporin RIFEWH - & 2 ERFRER

& wave complex & 7 » TLFHE I HEL /-,
478y l%, head nodding, wet dog X\ »7z C-
2 oBfbERL, BYD3IFIE, F6IZTRL
RE ) ICBEL S TR E L &< B ERE
LThprotz, 100ug BEN5HIL b8E2~45
% L 1 spike & wave complex HEEIN
RN, 209 b 3 Bl ClISAEC KE L T3
L, &2ic 2 DiREL L 72, T8 L Tid, 261
C2, 3BTIECIFETHRBLA, 320ug %5
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4 cefazolin MEMIRSIC & 2 REFARIER
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DIFA, 5P LBRE2 ~3FHBELY) KEN
IRIE ) spike & wave complex P EIEEICRE
L, EEE#2E)C4HHBBEL, RET -0
ICEHNRREIIE (L), R THM L RET

5 CAE@nl» 5Pl YBEFEL (K2, 6).

5) cefmetazole:-Na

1008 &5 5 s 1 oAz FCOR (284
| 7z spike H*RIEL THBEE 1, R°»°T spike
& wave complex ¢ x> C&FETREL,C-
3 WA RL, BN D4BIL, BB SN
TEOVWTNICLREBRE(HESI N2 o2,
320ug 5N 1PICIIRERBEI NG - 12
#%, 2 iz iz FCOR ic spike AtHEL L 7= (X17).
B 2B TIRIEGEHR LY spike & wave
complex »*REHHAL, 2705 b7 1HITIIAT
RS, SEEmE (C2) 2FRL.
12> 1 %2 Kangaroo posture (C-3) 78152
ah, EEHERLLETLFCOR aAiC
spike 2 RI/REYCHBL 72, 1000815 1 5]
Tld, BYPNEAPKRT L v TFCOR 2
spike B L, Zn#% HPC, AMG icdiER
L7257, spike & wave complex DEFIIRI I
rol:, BID4BIIHRE2~35BELNE

EWR ) spike & wave complex A2*HIE L, N 3
PlUIREHRBL 2, 7B LIZ CO0A° 16, C-1
H1BIT, BYD3IBLC22RL2E, C4 i
FTE-FIEL hh -7 (K2, 7).
6) ceftizoxime-Na

10048 &5 DB, BERCTEIO VT 5
RECBUL RENEEERL 72, 320ug #
58Tz, 161043 ~4 HZ o spike &
wave complex 2 RBHIL, BIRNOMAMEE
# (C-2) *8BESNnz, L»L, BVD4fHlT
1ZE 8 ICRT & 9 IC307 KiIC i T o FEL
L BT % Bl L F I HIRBHR L L C dro-
wsy pattern R kI ic% ), BE HIIH
B3Nk k-7, 1000ug %5 Tl 5Hi+ 2
Flic, &5 2~ 3 F#%EHL )£ T tracing i
spike 2*tHBLL, 547 & 1) 12 spike & wave
complex (2ZEb ) RBL THAL L, TN 24
DA, 1%z spike & wave complex 7%
WICHBAL T 2 —2 L € C-3 Ei#H4E
BL72H, R T2 RBBTLRAL)KE
IR R RERMENRBBEES R L, 605
tH X 0 ix drowsy 7c4TE) & ik pattern 7R
ooz, L»L, BV 1FTIRCAD

5 ceftezole E NG & 5 EBFERMEN
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REfT#%#TL, Miklc { spike & wave com-
plex H Ml % < B L, 704 #%ic EWE SN 72
HIETL 7 (K2, 8).
7) cephaloridine

32ug Tl 5B 4 Bl ISRT &9 iIc#k

5.3 %&b & FCOR (2855 L 72 spike #*HP
C&N AMGAEERL 2, TN LIBEE
ThHo12, B N1zt spike & wave com-
plex #BREI N, Ly, WTFNLIT8ICII RS
MEBDHLNLh -1z, 100ug Z5D 15T,
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B9 cephaloridine BEPIE 51 & 2 EBHRIER

Bz 32 bh % <, 14id spike DA TR
o 3 iz 1t spike & wave complex ASRAEH
BL7, T8EfLe LT3, C1, C2RUCA
PENEFNLIBTOBEIN, BYn2Hliciz
BALH A b h - 72(C-0), 320ug Tiii%k5
BE#% L ) FCOR iz f4% L /- spike H5#iRERT

8 ceftizoxime BEARGIC £ HMPBRIE

3%, #72134F% CRERIC spike HHBLL 1
B, FN%EIRIED spike & wave complex

gD, BREECRKEHHALL, TBTL C4
AREL, 4PREHREBOLHFECLE (K
2, 9).

8) cephalothin-Na
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100ugDIRE TlX, BELZLTICTEE L £
B A LN 572, 320ugi&E5n 1 Flic
7 A spike & wave complex »*BEE 1, TH)
2 C-3EfLZRLIZD, BV 4FlICIZE RE
AEIBEEI N LD - 72, 1000ug Tl 3 Flicik
5 3~ 54#%tE L " spike #* FCOR [2#AEL,
2V T1541%1c 13 spike & wave complex itz
b, ZDHIL2HTCIIREL THAL 2. B
BB L & b ICEEIREALL, T8TR, C
2 »*26, C3 »1H@EDLNIA, C4IcE
SFlE (T EA o7 (K2,
10).
9) cephapirin-Na

100ug &5 5 Bldh 2 Blic iz, BEiEZ & ORI
TEYE L& Ebp e » 72 (X11). 1HiciE
spike, & " » 2 Bl Tix, FCOR = HPCiz#4%
L 72 spike #%, % 7N i% spike & wave complex
DI > TE& D tracing ICERL, REH
BL7, T8 CO0436), C1lRUC3 »*
INEN1PEH LNz, 320ug 5D 260
% FCOR i i3 % spike, &N & 3 B TIE,
£ tracing T spike & wave complex #%3
IFREBERHCEZL, N2BIEREL THAL -,
e LTz Cl, C2regngEFniflioasbn
20, BOD3HNLCO0TH-72. 1000ug &

556l b, $£53~55%EL Y spike &
wave complex R C-4 pHBHL, FDH%H30
SEichZ) KELA. 5E% 1 5 EfREE
nizHFETLE (K2, 11).

10) cephradine % U* cephalexin

ZOWEYIE, 1000ug 25 LB T EK
TLUIATENICIZ 2K REL 2T, BEBERHY
BHFEAL B b L W 5 72 (H12, 13).
(1) FEEFREHROLE

#& 4« % cephalosporin ZHEWE NS 1%,
B ic BT 2B & L ) EERMICERIAT S
BHyT, score i TH.S L T dose-response cu-
rve #ERk L (14), = dose-response curve
& 9 EDso % Lich-field-Wilcoxon ikicfi» TH&
ML (F&2). 204, spike DI # score 1,
spike & wave complex % score 2, REL T
WEBL¥ % repetition of spike & wave com-
plex # score3 & L 7=,

Bk CHET SR, penicillin G kN &%
WESBIEFRMRERL 2nIL; cefazolin b
& U cefotiam T, RREEHAEL I VBEL
EREFRIERAZRL 12 4 #IC i3 cephalori-
dine, ceftezole & - 72, cephapirin KU cef-
metazole NEDso i3 penicillin G k) k& ¢,
H{L AP nESFERZF (T penicillin G £ 9 55
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Lisisar

it WENEEIC & 2 ERBRIEA
WEEASH - 72, cephalothin, ceftizoxime, ce- cephalosporin ZHAEWENEBFRHHMRICO
phalexin % (¥ cephradine {3, 1000.g#%5 L7 v § dose-response curve ([X15) #{E&L,
By EDso 3B H S ¥, % cephalexin & EDso # 8 L 72(&2). REICHL-TE, Cl
UF cephradine 7 E#FERBERIZIFEICTT BN #% score 1, C -2, C-3 R~ C4 %% n % score
o7z, 2,3,4 ¥ L7, cefazolin & tF cefotiam (%, B
—%, BB EtrLBBELZBAINS # NHIBA k F#E penicillin G L 1) ¥ FER
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@13 cephalexin fiEME5IC & 2 RPFRER

cefotiam
penicillinG
ceftezole
cephaloridine
cefazolin 1 cephapirin
15¢
cefmetazole
/
¢ [ ]
s
3 or cephalothin
v
"]
s ceftizoxime
= &
3z st
c
s
£
cephalexin
ol @ =& . =pha
2 1 1 2 i . cephradine
° = 1 32 100 320 1000

dose(pug)
14 cephalosporin S AEYE NN ik FRMR O R E— R MR
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intensity of seizures

#w E £ 1T
% 2 cephalosporin R EWE N ERFERIE
. EEG behavior
Cephalosporins
EDso (95 % C.L.) EDso (95 % C.L.)
Penicillin G 43.5 (20.4- 92.9) 84.8 (54.7-131.5)
Cefazolin 18.0 (11.0- 36.8) 20.2 (19.8- 20.6)
Cefotiam 38.4 (11.3- 91.6) 71.5 (48.0-106.5)
Cephaloridine 51.8 (18.0-149.4) 100.0 (76.9-130.0)
Ceftezole 58.4 (18.8-182.0) 94.0 (69.6-126.9)
Cephapirin 136.6 (37.8-494.0) 418.9(269.4-651.4)
Cefmetazole 301.5(153.2-584.2) > 1000.0
Cephalothin ca. 1000.0 > 1000.0
Ceftizoxime > 1000.0 > 1000.0
Cephalexin > 1000.0 > 1000.0
Cephradine > 1000.0 > 1000.0
efotiam
cettezole
: nicillinG
cefazolin l ¢ cephapirin
20(
15¢
cetmetazole
104 cephalothin
ceftizoxime
5 S
ol o c;phalexin
- N N N R . cephradine
0 32 10 32 100 320 1000
dose(pug)

[X15 cephalosporin RIEMEIC & 5 EITHBRMR AR — RAHR
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%3 cephalosporin Z#EWENEHPFRIER & LFEHE & DHERME
cephalosporins R1 l R2 EEG behavior death
penicillin G + + +
. N=N =N
fazol . - -
cefazolin L m SN-CH2 -Cstis)“cm + + +
. HN_ S -
cetotiam Y i -G-Bi xﬁ ++ ++ +H
N‘—LCHZ' <l
idi | 1 -CH2
cephalaridine lSl CHa~ CH2 NQ +H + -+
N=N N—N
ceftezole | |
cephapirin Y-5-CH2- | -CH20COCH3 + + —
A
*cefmetazole NCCH2SCH2- A + - -
-CHS al
Ha
cephalothin IISII CHp- | ~CHZOCOCHS + - -
C-
fti i i - — — —_
ceftizoxime misj'mcm H
cephalexin CH- -CH3 —_ —_ —_
" NH2
cephradine CH- -CH3 —_ — —
NH2

BEEZRL, BICHENEAERHTH -2,
cephaloridine & ceftezole i1, (3 IZRIBENE
SEREMAERL A, £ N5 33 penicillin
G & D i3EHiIc55H ~ 72, cephapirin, cefme-
tazole, cephalothin, ceftizoxime NIETZ N5
BB FERFFIZHAD L 72, cephalexin
R Ur cephradine |3, 1000ug %5 DBRIC L KB
BRFEREINLH» -7, 72, penicillin G, ce-
fotiam, cephaloridine % Uf ceftezole 7 #:%
REFIZ, T LOEbIC L Tk g
WAL N LBTHIL, Bl EDso 3Wv¥h
b behavior 235 & L THIE L2 EDso D
120 TH - 72, FEHENEMIL, cephapirin
R U cefmetazole DA Ic b BB I Niz, cefa-
zolin N FHRHRIX, TR ENELTHRMIRK

TFT2BETH EDso i3 B EHHHR L 1SS,
L4 =27 EDso fEIZHE L 12fEZRL 72,

% =®

BERNRY - 1-F 2 % cephalosporin R
EWEEBENICHRE LT, TOERBFERDIR
2PN REE, penicillin G L D L& W EIBHS
ERZ2ET 264D H 5 R, 13L A LIRS
FREAZREL VLAY LFET 2B
- 72. 3% 3 cephalosporin ZHAEMWE N R
B U Re ik & RBFERERANEITNCONT—
=L O L7z, penicillin G & ) #wd, EHL
RREARBENEBFZRMR LAY HILEWEISL
cefazolin, ceftezole, cefotiam H Uf cephalori-
dine Iz R1, R: i ##E & b heterocyclic
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ring ¥ AEN T3, %7, cephapirin, ce-
fmetazole & U* cephalothin » & 512 Ri, R
DT nh—F DA heterocyclic ring 2 3
> T2 beipiz, BEFREM, FHICTHE
DEACHTHL Lotz AERLIPEL T b B
Z I cefmetazole & cefazolin & #5722
&, EWFERIEMIZ cefazolin DA 104554
¢, F7=cefazolin MFPAITIZN S TIREBITE)
kB 7255, cefmetazole MIFAIC I3 Wik IC 72
TEBHEOHBRL 2HIrBREINTELREL
T3,

RIZ cefazolin & ceftezole # i T4 5 &,
RiB#ERL(HELThHEnIcHL, R B
# ) thiadiazol (¢ 5 {ifi= methyl ZA* ¥ A X

N T 3 cefazolin D%, A I N Twicvace-

ftezole L) L BFRIEA D % ) SBVWEHH
BfL 7>, %72, cephaloridine & cephalothin
2B L TA723E4A, R E#E 2-thienyl-
methyl i3/ L TH % 2%, R: E#EIZ cepha-
loridine i heterocyclic ring T#& ), cepha-
pirin Tl acetyloxy methyl £ CH 3. #- T
R: BERENHF»RIEHREL ) L ERFZRIER
EENERICHELTWRLNEEZ LN,
®ic, ceftizoxime, cephalexin & UF cephra-
dinenk 5ic Re E#H¥iICH 7213 CH: %7
I LNEEHIEAZINTVBEAICIE, R
B#R(C heterocyclic ring *EBAINTWTL
M ERERIIFH . ZomRY, R BHE
DIV RBFRERE L VERCERTI LW
I MR % FHT B, cefazolin, ceftezole iz Ry
B, cefotiam K F cefmetazole {3 Rz &
B tetrazol HHEA S LT 5, tetrazol
#i31, SOMNEZERT S & PRHERRICKH
L CREMRE R TILAMIC L 2B HBEIN
TH N2, pentetrazol i3 & NRFHLFITH
5. cefotiam K Uf cefmetazole (X, V3N
1,5 DEHBEBRIN TS5, cefmetazole
DEME R I HELTTE, KU pente-
trazol # ERICKEG L 2B THLESBFRIC
12 3200ug EVIKBELEET2ES, L,
tetrazol #|3 cephalosporin R 4EWE il
FRERICES L T2 THEEIIEEIC/NE W
bnrEZLNS,

Hartes veldt 2 # |1 penicillin G ¢ g-lactam
IR %8 L /- potassium penicillin G penicil-
loate " EBFRMR 2RI L WEL S F-lac-
tam &2 penicillin G DI RIER & Bl »<
H b i~ Tv 3, cephalosporin R4 WHE
DEFAITIE, Blactam BOAZBAHT BN H
BHR#ETH), FHRL A HDEBHERR
RICMTIIRFTEINTCwE v, LA L, cepha-
lexin < cephradine 7 k 5 I2FR A L W HE R
RETRELVLAMLHBNT, MDEBREH
LORKEWHEERLWLNEEZ LND,

% 72, Hartesveldt 5® |penicillin G Ziifk
DR TENOEERIC NH 32 F T2 b0 2T
#At-A4 T &% ampicillin, 6-aminopenicillanic
acid & ¥ potassium 6-aminopenicillanic acid
IFESFRIERAIEBEICTHEL (3, 24
RMT2EL2HEL T3, cephalosporin &
BEROPTZOHERNIC NH: (% FT 250
|% cefotiam, ceftizoxime, cephalexin & Uf ce-
phradine T& 5. ceftizoxime, cephalexin &
UF cephradine NEBFRIER IZIEEIZT 21,
IR LAIZRTEOMC, R BRECST
BN UENBAINTED, F:cefoti-
am (3 cefazolin |2 KW CHWESBFERDEL D
2fLeTH 3. #¢-T, cephalosporin FHi
Y A3, penicillin FBEAK L ZEL
- C NH: £#F 5 2WELAWH» LT L i
FREAIPBVLVI RBRIIS I L L0
JICBbns,

AETLW3, 7 F7REATHRECAKEH
Utk z AV, BREREEQEREICES T
SRR & T cefazolin, cephaloridine, cepha-
lothin & t* cephalexin N/ NRE M 1LEE (M
IC) L 25, BET7 FURREICHT
5 #i# 713 cephalothin 2*H& L% {, XKW T
cefazolin, cephaloridine A2 & CiE V¥, ce-
phalexin "B L BT - B2 HEL T3, F
72, KBEICNT 2 ZNLHEWENHEND
5% 3 & lb#e L 72, cephaloridine, cefazolin,
cephalothin, cephalexin DIEFE TH-2H4#H
HLT5, ERERERIZ, hb4E8NE
#oreh T3 cefazolin »*— & - 72, Kojo
5193, ampicillin itk KB &I ¥4 % cef-
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tizoxime, cefotiam, cefmetazole & (¥ cefa-
zolin DHE N # AR, ceftizoxime g
{8 ¢, kv T cefotiam, cefazolin, cefmeta-
zole DIEFETH - 72 L HEL T 5, ceftizo-
Xime (3, BEZREBOFEEICH LAY TH
3, TR, BEEFIREHAOBH LIEN
N3 EDMICIE, & HEEI L wEEHL
RELTVWBELNEEZLNS,

IR CEEFRIERANELAWE LTI,
cefazolin, cefotiam, cephaloridine & X cefte-
zole THAHEHIHBELE, LrL, ZThb¥E
DERRICBIT 2B EE»LLITE, TR
RCEET2EYNBEDL LRIES L 20T,
BIERIZZENEBZERL 2 TL L 3T THAB.
L# L, cefazolin » 1 H&(31000mg (i.v. or
im.), cefotiam ?354A-500~2000mg (i.v.),
cephaloridine {3500~ 5000mg (i.v. or im.),
ceftezole {3500~4000mg (iv. or im.) &\
XBETHD, T FEABITIZ, nA—mKEEM
DEBNEESIENHDBEEZLNED, ZD
I URENMEWHEZRETEHRRRLLT
PV OEREZEIENITRING, 205D
I DWW TRSBEICHRZED LV,

E B

#F8 7 cephalosporin ¥4 WE ¥ EARER,
EWRDTZ v FIKENICHERS L, ThbnE
SFERIR LMK L TEELOE» LRET 2
LT, EOBE—GEABIC DWW TERL .,

x

1) penicillin G (I2IZREE» L L (i3 #T
R RIER 2587 % cephalosporin ##
HE Y& 213 cefazolin, cefotiam, cephaloridine
KU cephapirin A ), Zh b D{béiz Ru
B, R, E#E L I heterocyclic ring T
ERINTWA, »§Fhi100ug/head Ll LD
AR5 72K, spike & wave complex »*
REHERL, 8L eFREIrBEIN:.

2) RizZi3 R EHRENVTIA—F DA
heterocyclic ring # & 2>{t&%, Blb, cepha-
pirin, cefmetazole & Uf cephalothin 7 £E# %
HEXFRIZ, Ri1 R R D iz b heterocy-
clic ring % L 2{b&ML D 5 - 12,

3) ceftizoxime, cephalexin & U cephradine
DEIZReic H 7213 CHs D L 4 FR
DHEnEE LOILEMIE, EREREREE
CRIT BHEL CIREFICHE» -2,

£ =

FRIXNERIL, BHIS64ES5 A108H10@ B 4D
ERREehE, NERFS(FEL), Bf5646 A
6 H¥E59E B AREE I ER2(EE), BHS6E
10330 H %268 H A O EENMESRS(RIE), I8
WTHEEKRLR,

R #®IICHRN, HEE, HREMZBEbo
B L K2 s R PRI 7 B8R % & NIC T HEIREK
THIRICERBL T,

[

1. Newton, G.C.F. and Abraham, E.P.: Cephalosporin C, a new antibiotic containing sulphur and D-qa-

aminoadipic acid. Nafure 175, 548, 1955.

2. 7%k % %62$—%ﬁﬂl'§@ﬁ¥é¢:ﬁl,fﬁiwfahé%%—v. BHEL S, pp. 499. F, 1978.
3. Weinstein, L., Lerner, P.I. and Chew, W.H.: Clinical and bacteriologic studies of the effect of “mas-

sine” doses of penicillin G on infections caused by gram-negative bacilli. N. Engl. J. Med., 211,

525—533, 1964.

4 . Conway, N., Beck, E. and Somerville, J.: Penicillin encephalopathy. Postgrad. Med. J. 44, 891—897,

1968.

5. Edmonds, H.L., Stark, L.G. and Hollinger, M.A.: The effects of diphenylhydantoin, phenobarbital,
and diazepam on the penicillininduced epileptogenic focus in the rat. Exp. Neurol. 45, 377—386,

1974.



420

10.

11.

12,

13.
14.

15,

w £ & AT

. Stark, L.G., Edmonds, H.L. and Keesling, P.: Penicillin-induced epileptogenic foci I: Time course

and the anti-convulsant effects of diphenylhydantoin and diazepam. Newropharmacology. 13, 261—
267, 1974.

. Gerald, M.C., Massey, J. and Spadaro, D.C.: Comparative convulsant activity of various penicillins

after intracerebral injection in mice. J. Pharm. Pharmacol. 25, 104—108, 1973.

. Hartesveldt, C.V., Petit, T.L. and Isaacson, R.L.: Epileptogenic effects of several penicillins and peni-

cillin-related compounds in rat neocortex. Epilepsia 16, 449—455, 1975.

. de Groot, J.: The rat forebrain in stereotaxic coordinates. Trans. Royal Neth. Acad. Sci. 52, 1 —

41, 1959.

Krieg, W.J.C.: Accurate placement of minute lesions in the brain of the albino rat: Qu?. Bull.
Northwest. Univ. Med. School, Chicago 20, 199—208, 1946.

AMREE, LRFIE, RAEK BHEY, it B 5L CS-1170 n—K¥EHEEH, Chemothe-
rapy 26, 115—126, 1978.

BAEER, WA B, FEEX, &K 410 PEHERICERTLIEY, 6, PHEAEREE X
%, E%&#b, pp. 218, FIK, 1964.

Kamei, C. and Tasaka, K.: Personal communications.

HTZEH, mEsE ¥ B RESE HIF—F BHEE HRSA B B, Pl BR
BRE, HMEBEE  cefazolin NEMEBIERIKNE. Chemotherapy 18, 544—551, 1970.

Kojo, H., Nishida, M., Goto, S. and Kuwahara, S.: Antibacterial activity of ceftizoxime (FK 749), a
new cephalosporin, against cephalosporin-resistant bacteria, and its stability to g-lactamase Antimi-
crob. Agents Chemother. 16, 549—553, 1979.



Cephalosporin RITEWE NEEEFRI/EARICOWT 421

Epileptogenic action of cephalosporins in rats and its
structure-activity relationship.
Part 1.
Nobuyuki IKEGAMI
Department of Oral Surgery, Okayama University Dental School
(Director: prof. K. Nishijima)

Stainless-steel electrodes were implanted stereotaxically into the hippocampus and
amygdala and screw electrodes were fixed in the frontal and accipital skull of male
Wistar rats. A cannula guide was also implanted in the right lateral ventricle. Ten days
after operation, unanesthetized rats were placed in an observation box and electro-
encephalograms were recorded before and after intraventricular injection of the test
drugs. Behavioral changes were observed simultaneously. When the epileptogenic proper-
ties of 10 cephalosporins and penicillin G as the refefence drugs were compared, cefazolin
was definitely more potent than penicillin. At doses higher than 32 ug/head, cefazolin
provoked tremendous epileptiform activity; “spike and wave complex” appeared in close
session in all tracings for more than 30 min and svere convusion were observed with this
repeatedly. Cefotiam was a little bit stronger than penicillin; both ceftezole and cepha-
loridine were almost equipotent and their activities were slightly weaker than penicillin.
No epileptogenic signs or behavious was observed in the EEGs after 1000 .g/head of
cephalexin and cephradine. Cephapirin, cefmetazole, cephalothin and ceftizoxime caused
some epileptogenic symptoms but less markedly, diminishing the activity in this order
both in EEGs and the behavioral signs between active and inert drugs. The compounds
with two different heterocyclic rings substituted at position 7 of the beta-lactam ring
and at position 3 of the dihydrothiazine ring (R2) of 7-aminocephalosporanic acid were
potent in producing epileptogenic signs both in EEGs and behaviors. While the compounds
with a heterocyclic ring substituted at either position of 7-amino-cephalosporanic acid
were less potent. The compounds such as cefizoxime, cephalexin and cephradine which
had a small group substituted at R2 produced almost no epileptogenic activity.



