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Cephalosporin 5% i 4 # B 2 penicillin RiiEHHE L [
BERESIUCBEFEAYW 2LHL, BEACKELD
BAEhTuwa i4EHED 1 2THb, penicllin f#E
% Gram BHECHLTIHREX LD T Z 302545
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14 B4 A @ Cephapirin 13 Cephalothin [F#i 3
fric acetyl 2&H L, 4P Tk desacetyl fhk& x5 =
ERBMETR TV, BHXEbH TP, LDy i
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BT OREF MM IEIT 3 X OMATE 250 g AT D4R (20R)
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2 BtikFi4y : cephapirin (CEP) (HAZ VAL«
5 K35 b Y —X), atropine sulfate (atropine) (FEF{LK),
diphenhydramine hydrochloride (diphenhydramine) (8
#F0), histamine dihydrochloride (histamine) (F1Y:itizK),
acetylcholine chloride (Ach) (55—%Y3K), barium chloride
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X (I##E) % AAXETEROETZAVIESRK LT
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4 BHEYFFRIVELETY FBEFCOWTOER
Ry FRIOCELEy PRHROBIEXLEEL, BF
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Bl EAFEEL 0. 5mglkg & L TKEREIR2 S » =
= — V&MU THEME LI, 7ads, ¥+ # (% Pentobarbital
30 mg/kg (i.v.) THRELL 7

£ B K &

1. DECRETHE

B H =200, A Y FOERS IOy S0
EBRICRIET CEP i,

a  fE h = O

CEP 10-6~5x 102 g/ml RINGER ¥ FFF DfgH » =
MDD BERES) (RIES X OB 2, Fig. 1L
BT X512 1078 g/ml B X O OEEFBAGI T
BERERICIE & A EPEE G 2 Is D, 1072~5x 1072
g/ml FHAFTIE#EARCEIFHA L TR R L, 5
x 1072 g/ml FEHHICIILEN TOE AR BRI, &
D X 5 s FRIL RINGER A FETE 2 &, ooz @m
"L,

DXz, Fig. 2 wL®»T X 51 CEP2x10-2g/ml 1=
X DR A = v OO B EREENI I 1F i,
10-5g/ml OFAEIC XD THIZ LA EHELY 51T It
1,

b EHEL ey O

CEP 10-°~2x 10~% g/ml TyroDE 53 FF; DigH =

atropine

Fig. 1

Effect of cephapirin on the isolated heart of
the frog

2x107%/m R 5310 2g/m R

Fig. 2 Effect of cepahpirin on the isolated heart
of the frog (pretreated with atropine)

I [
2x10"2q/m stop R
(Atropine)  2min.

v MOBEOAEEE (KB OB x, Fig 3
LT X5z 1078 g/ml % JOE R O RS i 5
TN & A LR 2 08007, 2x107 g/ml 55
TIIRIE B Uiy, MBEICiig & A SR
ZbiTenote, O X 5 Ie{FAL TyropE i TS
2 LHLP N EIE LT,

c vHFLE

CEP 1~100 mg/kg i o> & + 076 [k, Fig. 4
LT X5 10mglkg 35 X OZR LT O R A GIC
AR b 2 Ty o7, 20~100 mglkg SEFHITL
AP R X OWECEIT AR SR, R—R [HFED
EENZ BRI, OHEUE 20mg/kg T3 196.2—188. 2/
7y (24y), 50mglkg T 214.8-204.7/4 (1~2 43)
35 X0 100 mglkg Tix 209.5->204. 2/%r (1~4 43) T,
WL EDRAL 5% Wik TH O,

PlEo X 5 CEP 3O (Hh =1, =rzev )
X LT ED HBEB ZMFIL, OB %M
2 EAEADRIDVA, BEDRIRME 2 A Bt
Z D X 5 IefEiL atropine D RALEC L DT I e
Vi) ol

2. BECRETHZE

a  HUNL{EHR

i Ty

CEP 10-~2 % 10-? g/ml TyRODE ¥ F I o g5 &7 -
FE O A ERER) (RIS O E8E) 12, Fig. 5 Lo

Fig.3 Effect of cephapirin on the isolated atrium of

the guinea pig

I

107%/m1 1y. 1073g/m1 Ty. 2410 3g/m1 1.

Fig. 4 Effect of cephapirin on ECG of the rabbit

pre post
pulse 183.5 pulse182.8
ansnedi S e ey
194.7 ' 194.8
Senuae S n e anns
10mg/kg
1’)5:2 188.2
_&"M.{}Mrhdrdﬂr ,T\ -u'r-dr—al rqu-Jr

214.8

*]"“‘F‘“JF“J INJ:(MJ r 'r

RS mas

25 mm/sec
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T X5 107 g/ml 3
FRETNCIT & A SR L 270028,

BXOEREN ]\\7)\'3“1 AJ'YJ)Hr NG E|
2x1074~2x 1073

g/ml 55 F G TR DFER D R BTz, & D X 5 IelE
SEFHTOE(ERIL gL, %72, Tyrobe
W TR 5 L e hiclaliE Ui,

i fEiberEy ME
CEP 10-°~2 % 103 g/ml TYRODE ¥ Fil; D i = 1

Fig. 5 Effect of cephapirin on the isolated intestine
of the rabbit

30sec.

2x1073g/m Ty,

0hgm Ty 200%ym Ty. 107%/m Ty

Fig. 6 Effect of cephapirin on the isolated intestine

of the guinea pig

107%g/m Ty. 107%0/m Ty. 2x107%/m  Ty.

Fig. 7 Effect of ecphapirin on the isolated intestine of the rabbit

(pretreated with atropine)

{
, 3
Mropine

207%/m Ty, 1073g/m . o

Fig. 9 Effect of cephapirin on the isolated intestine
of the guinea pig (combination with ace-
tylcholine)

ARSI
. e ‘ 1
Ty. | Ty.
-4 |
Ach  2x10 “g/ml |
lO’gg/m1 Ai;
10" %g/ml

|
Atropine

-3 : .
1074g/m 10 dg/m 109 T 2003%/m 1.

Ty MEEOMRFL, Fig. 6 K LDT I 51 Tho
PEEHBHTLIE LA EBIA LRI DT,

b 2, 3 #L DR

CEP 2x10-*g/ml 35 X 08 10-*g/ml i X % v+ ¥
B OIRIEIEA(E L atropine 10~* g/ml DRTLEZ X D,
Fig. 7 iz LT Xk 512 2x10*g/ml oF UG+ 5
25, 107%g/ml Tz & A LW 5 Fishote, 2F
1z, Fig. 8 iz L+ X 5z diphenhydramine 10-% g/ml
DRTAVE X b, CEP2X107°g/ml o5& EB)ITHENE
T I NI DT,

F7c, Fig. O~11 LT X5
LU BaCl, i< X % B8 8RO _EAHEMIL CEP o i /L&
WCEDIFEAEREY STt

Ach, histamine s

Pllo X 5w, CEP ity v FHE L TLE
BREEATLD, e r =y FIBECTHLTRIEEALY

YA G2 Ieh0t, DEI 2, 3 Ey L ofitATIL,
atropine ¥ J OF diphenhydramine O FijLE I X h, CEP
DGEET TR S higaote, F7z, CEP D
AjALEZ X b, Ach ¥ X 0N histamine 3 L % BaCl, »
W B ITHENE A 5 e ore,
3. MECRETHE
Ty - FEROE RS X Oy 5 T M E %R
Mt Xi1x9 CEP DAL,

Fig. 8 Effect of cephapirin on the iso-
lated intestine of the rabbit
(combination with diphenhydramine)

2x1073g/m
diphenhydramine Ty.
10-%g/m
Fig. 10 Effect of cephapirin on the isolated intestine
of the rabbit (combination with histamine)

107%g/m | Ty.
Hist. Hist.
2x107g/ml 2x10"5g/m
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Fig. 11 Effect of cephapirin on the isolated intes-
tine of the rabbit

barium chloride)

(combination. with

;‘ T -4
BaCl, Ty 107/m | Ty 21074 g/m
10" %/m1 BaCl, 8aCl,

107%/m 1074 g/m

Fig. 12 Effect of cephapirin on rabbit ear vessels
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=201 - ¢ 2
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~ 0 2 4 6min.

a  fiEth o o FER DA TR

CEP 10-°~10~" g/ml Locke i Fiit'y o fiig 4 B 3¢ ifn &
VR (140D 1k, Fig. 12 1w L3 X 5 AT 50
W/ wwxfL, 107~10"2g/ml FHFITIXITIFE 50~51
W TH D AT EAELEMEAH BRI, 107 g/ml T
W% 55.7 W/ LN L T, FORROMRAYZA L 107
g/ml Tl 1 3% Peak & LTHINL, ZOMHELrwz[E
1w,

b - RO I R

CEP 1~1, 000 mcg LockE i iR 0 (0.3535 B 2 %
% & LT LockE J#§ X 51 histamine 10 meg 33 Y 0% Ach

Fig. 13 Effect of cephapirin on permeability of
rabbit skin vessels

W Histamine
10meg
+H+
ey
= ——g====3===p Acetylcholine
=2 Imcg
@
E
5 o X i o e e ==X
—— O
- 7 == Locke
X
o
1 1

]
30min.

a-==—nlmeg o-—010meg x--x100mcg e--e1000meg

Imeg DTN ELE LT, Fig. 13 1zLddT L5,
FE A RNE CEP 1~100 meg j#fFITIL 5 4T
HBHEF—RETH D, woiFE 5, 1,000 meg 3#HF
TIX 24> TIHE Ach ER—FRETH D1, 30 HEEofm
% CEP 1 s X O° 10 meg 5 Fi §) CLX AR & [/ —
fEThH o, 100 3 L8 1,000 meg 5 HCliok & 7n
Df, T DOBOBEFBEII AT AL E Lich
T& v, histamine X {, Ach O FRITELIL Tz,

Pbko X 5w, CEPXfgh v+ FEHFmE K Lk
RIFH I L0 o B8 i F@ic o LITHEFR 2 L
DL,

4. WHHELEY FKIEHICREITHE

CEP 10-~5x 10~* g/ml RINGER ¥ i I D g = L
€y FREFEOHBEEX, Fig. 4 LT Io5cwTh
DEFEFEAYIT L & BBIIA bR D1,

5. Ty FFECRETHE

CEP 1076~2 3 10~* g/ml RINGER-LOCKE i ji# F it DG
WIHET » b FEo AEpETHIE, Fig 152 Ln»d L5
1 1074~2 % 10~* g/ml jii f3 6 CUx [ BHEE O 155535 &
iz, ¥ie, Fig. 16 12 L+ X 5 ICitiiElR 7 » b 75
D HEEFE, 107°g/ml 35 XOFR LT O EL i G
T L G- 2 700 As, 2x107% g/ml Tl RiE A KD L
120 Z O X5 Tl E O [ EREENINHICE AL RINGER-
Locke {7 THET % & L piclalfi Lis,

6. THFOESLUERICRETHE

Pentobarbital 30 mg/kg T L 72w + = 0 KR 5IR

Fig. 14 Effect of cephapirin on the iso'ated trachea
of the guinea pig

30sec.

i I
2x10"4g/m R

Fig. 15 Effect of cephapirin on the isolated uterus
of the rat
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Fig. 16 Effect of cephapirin on the isolated uterus

60sec.

of the rat (pregnancy)

10"%g/m

R-L 2x1073g/m

respiration of the rabbit

50ng/kg

|
200mg/kg

100mg/kg

R-L

ig. 17 Effect of cephapirin on blood pressure and

b CEP 1~200 mg/kg % i L -5 o fE D IE R,
Fig. 17, 18 1w L7 X 5= 1~10mg/kg TiLmEDZE
fLixE 27K bz a3, 20 mg/kg—1. 33 mmHg, 50
mg/kg—3. 67 mmHg, 100 mg/kg—>5. 33 mmHg ¥ L OF
200 mg/kg—10. 5mmHg & %= hZh— @B TREL,
200 mg/kg DX HHTREICENTL 3HFBICITEIEL
2o

ZOBE O DR, Fig 17 wLd$ X 512 200
mg/kg 3 FT—@HR E O LR B,

BELELTIECLTT

Cephalosporin REAEWED 1| > TH % CEP O—fi
WEERZ RN LT, bk o % 5,

Table 1 \2 LT X 512, {FAB IO ZORIERE
(MED) iz, g » = 0E—imd] (10-2g/ml), 5=
ATy FDE—E (2% 1070 g/lml), &+ ¥ 0ER—G

Table 1 Pharmacology of cephapirin
Action MED
Blood pressure (rabbit) fallen 50 mg/kg
Respiration (rabbit) accelerated 200 mg/kg
Heart ECG (rabbit) bradycardia 20 mg/kg
excised (guinea pig) inhibited 2% 10-2 g/ml
excised (frog) inhibited 10-2 g/ml
Vessel perfusion (rabbit) dilated 10-! g/ml
permeability (rabbit) stimulated 100 mcg
Intestine excised  (rabbit) stimulated 2x 10~* g/ml
excised (guinea pig) none 10-3 g/ml
Trachea excised (guinea pig) none 5x10~* g/ml
Uterus excised (rat) inhibited 10-* g/ml
ised at P _
excise gr‘;g)nancy i inhibited 2x10-% g/ml
Table 2 Pharmacology of cephalosporins
cephapirin cephalexin cephaloridine
MED MED MED
Blood pressure (rabbit) ! 50 mg/kg none 100 mg/kg ! 50 mg/kg
Respiration (rabbit) 1 200 mg/kg 1 100 mg/kg none 100 mg/kg
Heart ECG (rabbit) 1 20 mg/kg ! 10 mg/kg
excised (guinea pig) } 2x 1073 g/ml ! 2x10~* g/ml
excised (frog) ! 10-2 g/ml ! 2x10~* g/ml ! 2x 102 g/ml
Vessel perfusion (rabbit) ! 10-' g/ml ! 10-% g/ml l 10-! g/ml
permeability (rabbit) 1 100 mcg t 10 mcg
Intestine excised  (rabbit) ) 2x10-* g/ml 1 2x10~* g/ml l 2x10-% g/ml
excised (guinea pig) none 10-3 g/ml ! 2% 103 g/ml
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Fig. 18 Effect of cephapirin on blood pressure of
the rabbit
mmHg

¢ \
-10

—— blood pressure
|
8

—50l L. ) 1 1 1 1
1 2 5 10 20 50

dose

Jk (20 mg/kg), Hi§H v v FBE—ITH (2X107*g/ml),
o v FERME LR (107 g/ml), & ¥ 5U# &
FBE—TIE (100 meg), fiiH 7 > + FE—MH GFHE
—10~* g/ml, fEPR—2X10-3g/ml) s X v 4 F ME—
TRk (50 mg/kg), MR—{2:8 (200 mg/kg) 7g H UM HEHS
=LY MBEERIOEE ALY FEEFTX LTI,
FhFEh 103g/ml X0 5x104g/ml ¥ CiiE»
E=N REQNEY

LAEDfERE X0 2D MED %f#®> Cephalosporin
R B BT A L, Table2 i LdT X 51, Ce-
phalexin® <> Cephaloridine® & {ERITIZIEFE—EH[A T
% b, MED i1 2~100 {5CHDt,

2 ¥z, CEP O HiEIEH TORD FEM LEE (MIC)
% 0.2mcg/ml (7 F Y IRE) X0 10 meg/ml (K
&) bR 1,000 mg A5 LAl o5 & i
B (30 47) % 20mceg/ml & LT ko MED & [h#k
$% &, MED/MIC (7 ¥ vEE) Tk 500~500, 000,
MED/MIC (kBBHE) Tik 10~10, 000 % X 08 MED/&
SR E T 5~5,000 k7cotc,

DX 57z CEP o—fEBIEHO 5 b, EERACK
TAHERTE, mMECTRE, FHHOBOME, mE )
Bk IOMEEBEDOTTHEIA DR,

DX, PR AR L LTHREBE (¥ ¥)
O HEREF R TUD A, WHEAEN (ErEY ) X

1 ]
100  200mg/kg

LT EAEHELE LI D0t, WoIE S, WMlT
= (7Y F) R UMEIERRAR b,

Atropine DOFAE X Y HEBE CONEERIT B
KR L7, X bic, diphenhydramine DRjLEB I X b
BEBETTEERIEEY 5 Fianol, 2 E¥IT, Ach,
histamine 3 X O BaCl, & ORWCEHIEBIIA bhich
Ae) i

L7ch32T, CEP X 2BETLHEERIL—HR choli-
nergic 7e{EA S BAST5 LEX BIRBH, £ DOETIX
TEAECIERAT A2 EEER LHBRIND,

DL ED#ESEND, CEP IHREE T —BIEEEA
HHRT, BEAERLUREERERORVCHAENE
LEL bhb,

50 B X ®
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PHARMACOLOGICAL STUDIES ON CEPHAPIRIN

HARrRUE ArATANI, YAasumiTsU YAMANAKA, SHizuko Kono and REeiko ONisHI

Department of Pharmacology, Hiroshima University School of Medicine

The pharmacological actions of cephapirin (CEP) were investigated. Pharmacological actions and
minimal effective doses (MED) of CEP were summarized as follows: inhibition on excised guinea-pig and
frog hearts (2~10~% g/ml and 10~? g/ml, reaspectively), bradycardia on ECG of the rabbit (20 mg/kg),
dilation on excised rabbit ear vessels (107! g/ml), acceleration on permeability of rabbit abdominal
skin vessels (100 mcg), acceleration on excised rabbit intestine (2~10~* g/ml), inhibition on excised rat
nonpregnant and pregnant uteri (10~ g/ml and 2~107% g/ml, respectively), no effect on excised guinea-
pig intestine and tracheal muscle (up to 10~% g/ml and 5~10~* g/ml, respectively), fall of blood pressure
of the rabbit (50 mg/kg), and acceleration on respiration of the rabbit (200 mg/kg).

Actions of CEP were almost identical to the cephalosporins, cephalexin and cephaloridine, and MED
were almost equal or larger. These MED also were much larger than minimum inhibitory concent-
rations and maximum blood levels in clinical uses.

It is concluded therefore that CEP is one of the antibiotics with much less pharmacological actions.



