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CMD k40 CEZ {3 0.8%, NaCl izifglL, =—
FUETF TS v FEfkic 0.5 ml/min. ©4EE TE
ALt RN ORIKBEIRRERICLICRTY, &

LigoEkhs 0.666 ml/100 g £755 &5 ICRKRES
H¥Lt. xIBEIDF v izl 0.8% NaCl Hik%E
0.666 m1/100 g DE|ATHE-L 7,
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ZMBAED TMED NI B 18> 100 Tz, R
DRI b EMFIZ B T 1V, REL 2o R B RIER =
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BRI THADMEIN R L 2o NIKIRIED cyto-

chrome P-450 4ff#i2 CMD o#4y TLMAREILH
sfeds, T=) VKMALIEEI R I TIE T oM
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TTREWZN 1, - o0 NTR O RIKNRCRER T
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BLUT I/ v A FMLUEDEE) &, CEZ
DOEREICE > TR EAEHEE ST 12 (Table
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Table 1 X 2 IRTEHIC, Fv MCKEDIER
EKERELTS, 1 iS5 KERTI CEZ &58#HTim
sy GPT FEHEABTL7-0AT, CMD #5Mi)T
RBRE#NA SN 120 2DL DRI, GPT G
DB T U 2 Ti2dk b BRI D45 RYY LR 50
T, ZO/REWOHICTZRMNT, v MZKE (2¢/
kg) ® CMD &5 CEZ 2 1 A 1 Ho¥4T 1~3
BRI L, RS 2 Q®ROEIC DT i
B LU BEL BV R L 720

Table 3 ickT &1, CMD Qi iz L >Th,
1 @5 (Table 1) OFPALFERICT v FiCiRiZEA
EEFMMBED SNIEh o720 —F, CEZ OitifR 5%
BT - @A, s XUHFESD GOT iFEtkic

Table 1 Plasma and liver enzyme activities in rats after single intravenous
administration of various amounts of CMD
Control Administration of CMD at the dose of ‘

, 2g/kg 3g/ks 4g/kg
Body weight (g) 30912 3097 3145 3054 3172
Liver weight ;

13.6 £ 0.7 11.220.6* 11.2£,0.5* 11,0+ 0.3* 11.6 £+ 0.4
(% of B.W.) 4.26 £ 0.18 3.60+0.11* | 3.51+0.10* 3.52+0.12¢ | 3.6120.11*
Plasma GPT activity
(nmol/min./ml) 216+ 14 23410 25715 273+14 273+ 1.4
Liver transaminase activity

(nmol/min./mg)

GOT 96+ 6 109 £ 11 126 + 9* 133 £ 11* 1392 9*
GPT 31.0+£3.2 29319 279+2.1 269 ¢ 3.0 28.5+ 0.6
Liver drug-metabolizing A it
enzyme system

ochrome P450 content

(nmol/g) 53.0+2.5 553129 4781221 50.7 £ 3.0 57.1¢3.0
Aniline hydroxylase activity

(nmol/min./g) 31.3:0.8 30926 26.4 ¢ 1.3* 25.5+ 21" 22,6 + 1.7%*

The values in the table represent the mean 1 S.E. of 4 animals.
Significantly different from control group: * (p <0.05) ** (p <0.01)
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Table 2 Plasma and liver ecnzyme activities in rats after single intravenous
administration of various amounts of CEZ

Control Administration of CEZ at the doseof
1 g/kg 2g/kg 3g/kg 4 g/kg
Body weight (g) 34110 328:4 32127 326t 6 317+ 2
Liver weight ’
8 14108 13.0: 0.4 129+ 0.6 13.1+0.2* 129+ 0.5
(%0f BW) 414 + 0.06 3.98:0.11 4.03¢0.15 4.01+0.12 4,08+0.17
Plasma enzyne activity )
(nmol/min./ml)
GOT 878 92:6 85+ S 11511 9018
GPT 29.3:04 24,4 ¢ 1.2%* 18.4 £ 1.3%* 224+ 1,0** | 20.1%2.0**
Liver transaminase activity
(nmol/min./mg)
GOT 13210 136 £ 12 132¢2 1238 13523
GPT 448146 39.2¢ 3.7 438+ 1.2 37.0: 2.1 40.2+ 4.0
Liver drug-metabolizing
enzyme system
Cytochrome P-450 content
(nmol/g) 54909 638+ 3.6 61224 55428 54.614.7
Aniline hydroxylase activity
(nmol/min./g) 41.1:3.3 38.6t3.9 41214 342221 364+38
Aminopyrine N<demethylase
activity
(umol/min./g) 142t 0.05 142+ 0.10 1.48 + 0.02 1.36 £ 0.06 1.48 + 0.07

The values in the table represent the mean + S.E. of 4 animals.
Significantly different from control group: * (p < 0.05) ** (p <0.01)

Table 3  Alterations of plasma and liver enzyme activities in rats following successive
intravenous administrations of CMD

Control Administrations of CMD for
i 1 day 2 days 3 days
No. of rat 4 S 5 5
Body weight (g) 33127 340+ 8 335+ 10 331+7
Liver weight
@® 141104 12.8¢0.5 13.2+ 0.6 13403
(% of BW.) 4.26 ¢+ 0.06 3.75+0.07** ©3.921:0.08* 4.05 + 0.08
Plasma enzyme activity
(nmol/min./ml)
GOT 704 79+ 17 809 76+ 6
GPT 276:1.2 30014 . 308+ 1.6 318214
Liver transaminase activity
(nmol/min./mg) - . - - L
GOT ’ A i 114+ 4 121¢ 5 -4, . 130¢6 115t 6
GPT 353¢5.5 34021 348132 _ 30.} +2.8
Liver drug-metabolizing ' ! e :
enzyme system .
Cytochrome P-450 content :
(nmol/g) 558122 53.8+25§ 484+ 2.7 5441+25
Aniline hydroxylase activity C 4 A
(nmol/min./g) 30939 284125 253+1.7 26.1+2.3

The values in the table represent the mean ¢ S.E.

Significantly different from control group: * (p <0.05) ** (p <0.01) '
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MRTD Hikl2, CEZ Ol 5Ic k> Th & %

HERW SN iid - 7z (Table 4),
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3. CMD XU CEZ DRSEROKE
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Table 4  Alterations of plasma and liver enzyme activities in rats following successive
intravenous administrations of CEZ
Control Administrations of CEZ for
ontro 1 day 2 days 3 days
No. of rat (] 4 S 5
Body weight (g) 323:7 319z 3 3247 321¢2
Liver weight
® 136:0.7 123:04 12604 126:0.3
(% of BW.) 4211011 3.8510.08* 3882012 3.9310.09
Plasma enzyme activity
(nmol/min./ml)
GOT - 76+ 10 666 778 65t 5
GPT 28405 15.1 1 0.2%* 1891 1,0%* 16.9 £ 0.7**
«Liver transaminase activity
(nmol/min./mg)
OT 133+ $ 160 ¢ .6** 1481 6 142t 4
GPT 436127 41.2:4.2 3641 15* 3111 1,3**
Liver drug-metabolizing ]
enzyme system )
Cytochrome P-450 content
(nmol/g) 589:14 62.1:19 60.9 2.1 58.0+33
Aniline hydroxylase activity
(nmol/min./g) 3471225 352¢21 31616 313¢1.2

The values in the table represent the mean ¢ S.E.

Significantly different from control group: * (p < 0.05) ** (p <0.01)
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LAETNEDE EZ BNt TCT, KRNI HIK
DEIET 2 R SITHOBRMILEIT SO TR L
pats . .

7 v bic CMD % 2 g/kg OHATRSL, EAM
B 15 4#h 5 24 Bk T TOMICIEREE %
ML TRRE-OREEB L »720 CMD 5 15~
60 FBRICIFEESOL SHRDT 2 EANA ST,
ZOMhiciIEE, FEREBICKELEHIIBDSNL
Motz. MiEHOD GPT jEHEz CMD #5 15~30 4>
i FLUL BT LED, £0%iZ BIEOERERL
T, #5 2 BRI BIREBLVRVMCETRSCE
BHED D BTz, D GOT fEHES, CMD #2530 5}
BITIHET U cds, Z2D%k4 ICEEDOBRAZERL 7o
th&d, FEho b5 V273 F—-¥EMR, CMD
EREERTHIREALEHERS UMD > 100 AT
@ cytochrome P-450 &E7 I/ €Y VA Fv4L
&ML, CMD 5 KX->THREAEEFERILEH
Steht, T=Y /7J<W|:?Emib‘§‘mﬂi255biﬁ1:®
Hm4£7R L 72 (Table 5), :

Table 6 ICRT & Sic, CEZ o5 (2 g/kg) uiéz
OkE, FEE, Mm% GOT FEHH X CHEYIKRILEE
EZROTHIL, 1212 CMD BEDBALFAKD KEL
Rl & s, Mmifho GPT FEitid CMD #5

DFAD X S EHIITEET2R& 9, CEZ 5%
BeEHEMETLT, &5 24 BERTHLHNED
BRD A SNINT L 7o (Table 6),

CEZ #5ick->TETFLzMmSEchd GPT jGiEDs#%
5 24 % THMBELLOOT CEZ 5.1 B&%h S
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Table 7 iZ5Rd & i, mirh GPT jGki CEZ &4
1 BICI3BMATRL, TORABMOGEINERT T &MH
bhrote BhEd, 5 2~4 ARTH IXLTRAKE
WUV TROEEY, BALOICIEHHEE
TBEIENNSHEN -1, MPDDBEE (GOT £
fftt7 + 27 7 4 —¥) LFAO RO BEEEHICIT,
3EAEREBNL LN oo Table 5~7 O#HRIT,
5y MCRILE® CMD & CEZ &%#5LTs, GPT
TEHAET O RIREN R & 2RLTHD, CMD
L CEZ itk 3 GPT HHEOBETHEINS ShRNLS

ENORE iz - $-F (h

4. CMD oS REMmMENFEELE OMR

CMD o#5ick » THEAEKIKIZMA GPT &t
DIETTIZENTHELDONI DT, 7 v ric 0.5~
2.0 g/kg ® CMD %5101, 30 kLT 24 KR

o mEDho GPT, GOT $LUBH 7+ X7 78—+

FEtHIc DN TRE UTze 25 30 H%omMho GPT
FEME(Z, CMD oA (0.5 g/kg) EBTIZA LW
Bd SNIE, - 10, EEBARAL T { EWIRIEN
DEFLTYL ¢ Eo5fEpB N, BT 24 BERIC
IZAERPETEROEBETIREBEINEL - 10 MiEHhD
BT+ 27 72 —-€ELU GOT FiEiz, CMD #5
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Table 6  Alterstions in plasma and liver enzyme activities of rats following

intravenous administrations of CEZ
Control CEZ-eadministered rat (Time after injection)
30 min. 60 min. 2 hrs, 6 hrs, 24 hrs,
Body weight (g) 342110 348z 3 347112 34829 355+ S 347:8
Liver wioght
140£03 |12.7+¢0.35 |13.2208 |153+10 |145:05 | 12.520.6
of BW.) 4.1120.08 | 3.66 + 0.08* | 3.81+0.09} 4.29 £ 0.35 | 4.09+0.10 | 3.60 + 0.11¢
Plasma enzyme acﬁvl?'
(nmol/min./ml)
GOT 98 + 16 75+ 6 6413 76+ 3 679 108 £ 27
GPT 262+ 18 | 22.2:2.5 19.8 £ 0.5* - 17.2514% | 158+ 3.0*
Liver transaminase ‘
(nmol/
GOT 126+ 8 144 1 12 13313 138+ 13 148¢ 15 1677
GPT 321225 |43.1:15* |39.2:3.1 |46.6+7.1 | 457+ 1.3%% 49.71 2.7
Liver drug-metabolizing
enzyme system
Cytochmme P450 content §7.1:42 [689:16 (53929 |[575t0.2 |562+3.8 | 56.2:24
dro huactmty
mﬁ 37834 |43.1:21 393212 | 419227 327236 |414233
e Hdtmethyhn
(umol/min./g) 1.33£0.02 | 1352001 | 1.27:0.01|1.37£0.04 | 1.25:0.06 | 1.43+0.03

The values in the table represent the mean ¢ S.E. of 3 animals.
Significantly different from control group: * (p <0.05) ** (p <0.01)

Table 7  Recovery of altered plasma and liver enzyme activities of rats by

intravenous administration of CEZ
Control CEZ-administered rat (Days after injection)
1 2 3 4 7
Body weight (g) 338+ 1 318 ¢ 2+ 343+ 3 344+ 4 343+ 5 354 + 7+
L it
® 13.7:04 1202 0.5* [13.1:04 139203 |134:04 | 144205
(% of BW.) 4.06+0.12 | 3.78+0.08 | 3.93+0.11 | 4.06+ 0.05 | 3.90+ 0.05 | 4.06 + 0.06
Plasma enzyme activity
(nmol/min./ml)
'GOT 917 81:4 854 103+ 9 77¢9 136 + 30
GPT . 278+ 1.0 13.8+0.5**(225+2.2 |238:2.1 |248+09 |37.5+39¢
Acid phosphatase 269121 36.0+0.6**(26.3+3.0 |29.1:24 - -
Liver enzyme activity
nmol/mm.lmg)
GOT 150+ 4 150+ 8 110+ 6** | 110+ 9** | 160+ 6 150+ 3
GPT . 440139 369+43 [406:43 |33.2:3.0 |310¢35 |409:3.7
Acid phosphatase 9.80+0.31 {1094 £ 0.49 - - - -
Liver dmg-metabohzing
_ enzyme system
Cvmhl?/l:; P4S0content | 640+3.8 | 62332 (599230 |560:3.2 (674240 |535:45
(nm
* Aniline hydroxyme activity.
(nmol/min./g) 371+ 15 | 41.320.5*% [37.2+3.7 [343+20 |[31.7£27 |34.0%3.5
Aminopynne N-demethylase
(pmol/mm./g) 1.58+0.06 | 1.64+0.02 |143+0.08 | 1.29+£0.02 | 1.61+0.05 | 1.55+ 0.08

The values in the table represent the mean + S.E. of 3 animals.
Significantly different from control group: * (p <0.05) ** (p <0.01)
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Table 8  Alteration of plasma enzyme activities of rats following intravenous
administration of various amounts of CMD
Plasma enzyme activity
Time after
Administration administration (nmol/min. /mi)
(hr.) GOT GPT Acid phosphatase
None (control) - 65t 6 230+ 1.3 26,5+ 1.2
0.5 101 £ 9* 25719 33811.8*
CMD (0.5 g/ke) 240 91110 315 4.0 3811 ¢ 0.5%e
0.5 617 19.1: 0.7 266+ 1.7
CMD (1.0 /kg) 240 83+ 19 291128 358148
0.5 6312 1501 1.3* 31134
CMD (2.0 g/kg) 240 67+ 14 246+ 21 375 £ 2300
The values in the table represent the mean  S.E. of 3 animals.
Statistically significant (* p < 0.05, ** p < 0.01) against control group.
Table 9  Effects of CMD and CEZ on GOT and GPT activities in
rat liver cytosol
Concentration of GOT activity GPT activity
CMD or CEZ (nmol/min./ml) (nmol/min./ml)
(mg/ml) CMD CEZ CMD CEZ
0 145 145 444 46.0
0.003 143 145 439 46.8
0.033 146 146 40.1 46.5
0.167 147 144 33.2 434
0.333 144 145 27.6 40.8
0.667 139 146 20.7 36.6
1.000 139 142 16.3 35.3

Concentration of cytosol in the reaction mixture was 0.10 mg protein/ml, and the
activity are expressed as nmoles NADH oxidized/min./ml of reaction mixture.

B THI N TIED 2 AL AAT L 72 (Table 8),

5. FF#HKaA GPT Et£d CMD (KLU CEZ (o4&

SEEEE

7 v MT CMD 0 CEZ 245 L & XicHh ot bh
FE{115 GPT EHDIETHLE Y, choDBRMOBRIC
X BEEEROL BTS00, chi bAOERIC
KEZUINBEBTHZ2ODEW ST B 1201, JF
HHlE cytosol CJFfE4 5 S-GPT Ettickid 2 CMD
BXU CEZ OE%®% in vitro DR THRELL 72, Table
9 ITRT X D1, cytosol BTEED GOT FEHIIRERIC
CMD % CEZ #MATHIFEALEEBLLONT, 15
REOBRELET THOELICEHRETOMAAETRL -0
HTH-1. ThicxtL T, GPT iEMII 5%z CMD
2 CEZ Z@md2ciicky Mzah, iEiome
RIMT 2 EHOBMBIEAT 2138 L OEEICED LN
720 TO in vitro DHZTH GPT EHEOMEL, CEZ
Vb CMD itk > TE Y BB ahr:
(Table 9), T ZITRT#EHUL, CMD & CEZ &3
I GPT RERiC MEEIEAL THEMO IMEAD & B4
h, TDEfIE CMD @558 CEZ X b &30 & & AR
LTWhb,

% &

FKERWPICKEBDO CMD % CEZ ##5L7-Kic,
MEBETH2 S-GPT FEHABHRMICUE T $5 C &
R EhT022® 2, cok>7 BRI Ceftezole
sodium (LI'F CTZ &%) 285 LB THEE L
TW22, ZOBKFLELT, ZASY Rifmhhs Kb
~OHMEHED - TH B E LTV EA, GPT Eeds:
ORI X N2 D TR TR S-GPT
EHETRBRIWZVRTTHY, COLIREIMN
BETHEHE I PIREEDLV, b, CMD H LU,
CEZ p4 2Toh Fatk il B migrh o BRistE
723 TP GPT BHEL BT T35 2001 S
Ni® 0T, (hOBBAOREEEIC HEEILTHD
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INHIBITORY ACTION OF CEFAMANDOLE ON GLUTAMIC
PYRUVIC TRANSAMINASE ACTIVITY IN RATS

TAKASHI MATSUBARA and AKIRA TOUCHI
Shionogi Research Laboratory, Shionogi & Co., Ltd.

Effects of cefamandole sodium and cefazolin sodium administrations on several enzyme activities in
plasma and liver were examined in rats. Marked decrease in plasma glutamic pyruvic transaminase activity
was observed 15~30 min. after the intravenous administration of cefamandole and the activity recovered to
normal range 2 hrs. later. On the other hand, the activity of glutamic pyruvic transaminase in plasma de-
pressed gradually following the administration of cefazolin, and lower activity was observed even at 1~2
days later. Successive administrations of cefazolin for 2~3 days resulted in decrease of the glutamic pyru-
vic transaminase activity in both plasma and liver, but not by the administration of cefamandole. However,
other enzyme activities in plasma and liver were not affected by the administration of cefamandole and cefa-
zolin.

Glutamic pyruvic transaminase activity in liver cytosol was inhibited by adding cefamandole and cefa-
zolin to the reaction mixture, suggesting direct interaction of cefamandole and cefazolin with the enzyme

followed by inhibition of the enzyme activity.



