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FFHESE 5 » MT Rt 5 tetrazole X4 AT % cephem RLLEHRD
disulfiram-like reaction &2\ T

B R -PH M—-MR #R-ER OE
FRt XB-4H MH-KE M-RE MX
AMTRER=PR

(FRF1 60 42 6 A 27 HEFD)

SFME L tetrazole X¥HT5 cephem FiLAEMROFMHFH D disulfiram-like reaction o
B LRI T i, EMl XUCCL Ik M7 » b ic, Latamoxef (LMOX), Cefoperazone
(CPZ) # 3 HISMEEA 5%, BEMAIT 20% ethanol (2g/kg) WAREL, M ethanol,
acetaldehyde B HIERAIIHIE Lo £ ORREMFCH~, ME5HF Tk, LMOX, CPZ #5683
i ethanol WEEAIZLD Vb DD, M acetaldehyde PEEIXEH Ix LA X B feo—T tetra-
zole & A Lig\» Ceftizoxime Ti%, IESEFORBZREDILL 2T K\ CLREAKOBFMRHAD
1= BFFELES » bic CPZ #¥54%, FF acetaldehyde dehydrogenase fEHE#JIE Lic, Z DRERM
& ethanol L acetaldehyde JBEEIZIRIHIF & RBEOKRTH Y, HF acetaldehyde dehydrogenase
FEME I BT 2T, B Enzyme 1 I EH CTH 1o LLEOHEHE X b disulfiram-like reac-
tion (¥, FFEEIC X b3 Sh, BF acetaldehyde dehydrogenase % {t (% Enzyme 1 88) o

AHCRERETSC EARREI RIS

Latamoxef (LMOX), Cefoperazone (CPZ) ¢
methyltetrazolethiol %43 % cephem RILEHED
BERERCEN, 7Tra—AtoHEERK L 5 disul-
firam-like reaction AZHFE X VEHIhTWBRY Y,
XBlg o RBx, disulfiram (Antabuse®) » Fme, B
acetaldehyde dehydrogenase oM X 5 & HEZE
ThTwied, BEEELY X, choEAREHTR
AEREE N AR ETL WA EXEHALAEL
feo —H, BRECKhGEFAXFREERECHET M
&34l ml, *0X5inBAH acetaldehyde de-
hydrogenase {Eitix, MFEL: LREFHOTEE o ER
R sk D, FFEERO disulfiram-like reaction &2
WCHERTACLREELEDbhAR, toMERRT
HPBRERFECECTERCD 5, LEXRHTEHET » b
i CCl, 2&&E LT, U, FEEXENL, FEE
.3 % disulfiram-like reaction % FEHAF & HLBRTT
TB5LEbe, FEEHHTIL disulfiram-like reaction
OB A8 =B L CBF acetaldehyde dehydrogenase #%
HOEMNDL bERLE,

I. MN\RELUFHE

1. SEBRR

7y MRV 4 &2 x =R 3208 2R, HEHE IS
FHifs L tetrazole Z£%HT5 LMOX, CPZ, Zhic
%R & LT tetrazole g%ﬂﬁ Lz _Ceftizoxime (CZX)

YRV, FFEE CClL (4 Y — 7#im) 0.9 mifkg %
E2ME, 5t 20E, L A2E, F5EBTKT
EL, £4HBFENCEOXIAE, BEOHE Vv
ABRREROBEEEE Y- BEEHEOMM, BA/IE
DR X BHI=b DX ZHFFEE (Photo, 1), HEFL
R EN O KRXBD b O %I (Photo, 2) &
L, 2Beaidis,

2. ERREEE

FEER, BFEC, FEEFEHE4EHE
WA (500mg/keg) ¥ 3 BHERMEALS LTEO

Photo.1 A histological finding of cirrhosis in
rat, Azan. X100
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Photo.2 A histological finding of fatty liver
in rat, H.E. x100

PHE L,

) FEZE-CPZ 2 (6

2) IBESFF-LMOX % (6K

3) MRBSEF-CPZ ¥ (61E)

4 IREEF-CZX B (51%)
LRER T » PEEANEHDE YERE S L1,

5 LMOX Bd¥ (57%)

6) CPZ B¢ (51E)

T) CZX ¥h# (57%)
HARE LTARRE KRS LI

8) FEER (51

9 HEEFEE (67D

) EExEE (5T
kA0, HERBEE AR REARRESBAERT
REYv7REAL, 20% (Rg/kg) ¥ HREL Lico M
B, &5 1, 2, ARMBCEMRX VRO L, @
th ethanol (3 CoorEr & DFEEY (HEHIEENE n—pro-

989
Table 1 Serum GO'T' and GI”I' in control and fatty
liver mats treated with CPZ, LMOX, and
CZX
Groups ('.()'[‘4 7 o

CPZ+Fatty liver (N=6) |223.7+ 80.0] 64.31 35.0

LMON i Fatty liver(N=6) (164.7 1 108.6 [ 81.2+ 67.0

CZN i Fatty liver (N==5) [170.51 124 5| 89.2£114.8

Fatty liver (N-:6) |185.9% 69.0| 50.9% 15.7

Control (N=5)| 42.2 5.0|28.3t 6.7

(MeantS$.D., K.U.)

panol)i= T, ffi acetaldehyde M1 Ertksson & D75
B (ERIRM n-propanol) iz U T gas chromato-
graphy IZ TREICRTE Lo

PR 2R A% T S T BRI LBAM G CIF D — i %
REL, —70°C TS, 1 HPFacetaldehyde dehy-
drogenase HEM:RUE X 1Tl »720 £ ON E FWE, B
1g (2 0.25 M Sucrose-5mM Tris HCI-0. 5mM EDTA
(Ph7.2Sucrose medium) 4ml #%f0%, 800rpm 24
4] homogenize L, X\ CZ h¥_Kic LA-BiZ CFH&
L7, Sucrose medium =T 10ml i2ffi# Licd 0%
KL LT, Tormamar S5OHEMT X b Enzyme 1,
2 DFEMERE Lico 2 v 2 0FERT Lowry iz
THIE LIz, M9 transaminase (LA K v BiA & o &
—H-p-7BNT7 2/ —AREBRCTAE L

II. #& R

1. J&BSHF

(1) FFleRE

X, FEIFE, MREFFF-LMOX B, MRI5FF-CPZ
#, IRIEIF-CZX #o GOT, GPT o &% Tablel

Table 2 Changes of blood ethanol levels during ora! ethanol loading test( 2g/kg) in fatty liver
rats, after the treatment of each antibiotics(500mg/kg) for 3 days

o Sampling time (hours)
1 2 4
CPZ+Fatty liver (N=6) 122.6+ 59.8 179.4%+ 39.4 146.3%+ 26.7
CpPZ (N=3) 148.0+ 29.8 192.0+ 33.7 138.3+ 28.5
LMOX + Fatty liver(N=16) 260.0+102.9 252.9-104.7 231.31£135.7
LMOX (N=5) 208.5+ 66.9 211.0x 4.8 151.5+ 81.7
CZX+Fatty liver (N=5) 152.5+ 57.4 183.3+ 70.6 168.6+ 31.1
CZX (N=5) 152.5+ 51.3 136.4* 63.8 83.7+ 50.9
Fatty liver (N=6) 182.8+ 23.9 171.1+ 36.8 89.2+ 9.0°
Control (N=5) 188.9+ 30.2 167.1%+ 26.7 115:2+ 12.7

*P<0.001(significantly different from control)

(Mean+S.D., mg/dl)



890

CHEMOTHERAPY

NOV. 19885

the treatment of each antibiotics(500mg/kg) for 3 days

Table 3 Changes of acetaldehyde levels during oral ethanol loading test( 2 g/kg) in rats, after

Sampling time (hours)
Groups
1 2 4
CPZ+Fatty liver (N=6) 6.05+2.21° 6.58+2.20° 5.72+£2.22°
Cpz (N=5) 2.41£0.74* 2.7710.61° 1.57£0.84¢
LMOX +Fatty liver(N=6) 5.72+2.83* 4.44£2.56°° 3.52+£1.86°°
LMOX (N=5) 1.68£0.53¢ 1.75+0.67* 1.43£0.63*
CZX +Fatty liver (N=5) 0.72+0.08 0.64%0.18 0.57%0.02
CczxX (N=5) 0.53%£0.27 0.57+0.28 0.31£0.16
Fatty liver (N=6) 0.70£0.26¢ 0.74%0.42 0.23£0.09¢
Control (N=5) 0.31+0.26 0.47+0.19 0.40+0.12

(Mean+S.D., ug/ml)

*P<0.001, *P<0.01, *P<0.02, “P<0.05(significantly different from control)
*P<0.01, **P<0.05(significantly different from normal rats treated by each antibiotics)

R Lo GOT, GPT (£ 4 K.U.) i3, IRIFFFHCE
4 185.9+69.0, 50.9+15.7 (&4 Mean=S.D.), 8
B5F-LMOX %% 164.7+108.6, 81.2+67.0, JgRHFF-
CPZ 7 223.7+80.0, 64.3+35.0, JgBy FF-CZX %
170.5+124,5, 89.2+114,.8 WBHIcHE~_EH LR
Tobloh, ARMIck? 5 GOT, GPT i1k bl
b &80/ $/ 2 XY (M

(2) Ifur ethanol REE

*FarE, FRB5FERE, LMOX ¥, CPZ B, CZX #,
HRRGFF-LMOX ¥, MERSFF-CPZ B, MRRSFF-CZX ¥
@ ethanol 48 D firh ethanol |EE% Table2 It x L
Too WRBFCHN, REFFRO 4 Rl fH 1 & F (P<
0.001) #Fbdich, O TIXERELRDLh -1,
¥7- LMOX F¥ LJRBFFF-LMOX P, CPZ P L JREY
FF-CPZ &, CIX R LIEMFF-CZX oMb AEE
BB o,

(3) e acetaldehyde WEE

*Fe%, FRRSFFR, LMOX ¥, CPZ #¥, CZX ¥,
FeB5FF-LMOX ¥, ERBHEF-CPZ B, BREGFF-CZX B0
ethanol g D4 acetaldehyde #EE% Table3 i
ALl ®ERE CZX HoOMIKIXTRTORMTHE
EER@EdEhrotcht, —F LMOX B, CPZ BTz,
NBHCHERTXTORMT3~8& 0 LF (LMOX
Bt 1BERfE P<0.001, 2, 4FflfE P<0.01, CPZ
F£:1, 2550 P<O0.001, 4F5M{E P<0.05) #7
Too EIRBAFF ClRXRBFICH~N L, 205 [ fHT 1.6~
2.3 fEOBE LR, 4FM{ET ethanol REDOHA LR
RET (P<0.001) %@Bdice KT, HAEHEB ST
IBBGEF v N> - 7o E, BRRFRF-CZX T¥-Ci3, BRESETEE

D1, 28M{E & FBE O LR %R Lizss, BEFF-LMOX
e, BYHRO 1, 2 HRECKR 7~8 & O LR,
LMOX BHicH_TRTOMMT 2.5~3.4 {E0HRT
R (1B5ME P<0.01, 2, 485 P<0.05) %, IR
B5FF-CPZ F¢Th, JEBSEFRED 1, 2 BERMEICH N 8~9 15
DER, CPZ Wit~ TRTOMMT 2.4~3.6 f£0
BRI LR Q, 2, 4 B5EME P<0.01) %z,

2. FE®E

(1) FrsgEsRE

RER, FEEK, F@EZ-CPZ %o GOT, GPT o
&R % Tabled KR L1z, GOT, GPT i3& b CHEZE
P CH& 4 430.0+53.0, 199.5+45.2, FFE%E-CPZ 2
T429.0+107.6, 253.6+30.0 L i@EEIcH~EHTE
BEBDIH, FEEH L FEE-CPZ RoMEEE
YBDIEMh 5T,

(2) ffirh ethanol pr

RBF, FEER, CPZ ¥, FF@Z-CPZ B0 etha-
nol A Difish ethanol #EE% Table5 1R Lizo T
RTOREIIC I\ Tl ethanol B2 A R IR
BEDED - 1,

Table 4 Serum GOT and GPT in control and fatty
liver rats treated with CPZ

Groups GOT GPT
CPZ+Cirrhosis(N=6) | 429.0+107.6 | 253.6+30.0
Cirrhosis (N=5) | 430.8+ 53.0 | 199.5+45.2
Control (N=5) | 42.2+ 5.0 28.3% 6.7

(Mean£S.D,, K.U.)



Table 5 Changes of blood ethanol levels during oral ethano! loading test( 2 g/kg)
in liver cirrhosis rats, after the treatment of cefoperazone(500mg/kg) for

3 days
Sampling time (hours)
Groups
1 2 4

CPZ+Cirrhosis(N=6) 147.1244.7 194.7£49.5 139.1£35.7
CpPzZ (N=§) 148.0+29.8 192.0+33.7 138.3+28.5
Cirrhosis (N=5) 202.41+49.8 214.7+46.4 113.5+24.8
Control (N=5) 188.9+30.2 167.1£26.7 115.2+12.7

(Mean£8.D., mg/dl)

Table 6 Changes of blood acetaldehyde levels during oral ethanol lpading test( 2 g/kg)
in liver cirrhosis rats, after the treatment of cefoperazone(500mg/kg) for 3

days.
Sampling time (hours)
Groups
1 2 4
CPZ+Cirrhosis(N= 6 ) 6.16+1.38*° 6.25+1.07*° 4.53+1.78%**
Cpz (N=5) 2.41£0.74* 2.77+0.61° 1.57+0.84¢
Cirrhosis (N=5) 0.89+0.41 0.63%0.15 0.63+0.22°
Control (N=5) | 0.31+0.26 0.47+0.19 0.40£0.12

(Mean+S.D., ug/ml)
*P<0.001, ‘P <0.05(significantly. different from control)
*P<0.001, **P<0.01(significantly different from normal rats treated by CPZ)

Table 7 Specific activity of rat liver acetaldehyde dehydrogenase

Aldehyde dehydrogenase
Groups
Enzyme 1 Enzyme 2
CPZ+Cirrhosis(N= 6 ) 1.0+0.2¢-* 5.210.4*
CpzZ (N=5) 3.6+0.3* 14.1+0.5°
Cirrhosis (N=5) 4.0+£0.2* 6.8+0.4°
Control (N=5) 9.1+0.5 15.5%+0.7

(M+S.D., Specific activity is n mol NADH formed/min./mg protein)
(Antibiotics : 500mg/kg/day)

*P<0.001, * P<0.01(significantly different from control)
*P<0.001(significantly different from normal rats treated by CPZ)

(3) fi acetaldehyde pe NTOBMC 2.3~2.9 foH B 7 LR (1, 2HME

HEE, FELM, CPZ %, FFEZ-CPZ B0 etha-  P<O0.001, 4BSMIE P<O0.01) ¥E8%, IREFFOBAE L
N m_ﬁﬂm*, acetaldehyde % Table6 LRl MK, FEXTLELHTHHEHHD disulfiram-like
R MRRICIH, LR Ci2 4 BRMEOATHR  reaction [ IMEMIh BT LA Liz,
-h!"@<0._05), CPZ medb o cHERLER (, (4) FF acetaldehyde dehydrogenase i
LN P<0.001) wgbiest, FEE-CPZ BECiz,  SHE, FFR&R, CPZ B, FFEE-CPZ BORF ace-
SMMEORE L\ L5 (1, 2, 4 BSRIE P<0.00) %  taldehyde dehydrogenase ¥ i fl (Enzymel,2) %
Wbk, S0WAFEE-CPZ B-Ci3, CPZ Bicl~+  Table? KRLiz, % /B0 Enmymel,2 M (n
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mol NADH formed/min, /mg protein) %, &£ 4 9.1+
0.5, 15.1+0.7 (%4 Mean%S,D.) TH 5 DILHEN,
FFEAR T4 4 4.0£0.2, 6.8:+0,4 LH# 2R (En-
zyme 1,2 P<0,001) ®Wadtz, ¥7= CPZ HThA&4
8.6+0.3, 14,1+0.5, FF@E%-CPZ £ 1.0+0.2,
5.2+0.4 t\FhiHEA M) (CPZ ¥ : Enzymel
P<0.001, Enzyme 2 P<0, 01, FFE8Z-CPZ 7% : Enzyme
1,2 P<0,001) %EEsbiept, & biolt ethanol HTGEE
acetaldehyde R DOEFEXTH S Enzymel Bz W 4
PNEBTH >, —77, FEE-CPZ Bzt Enzy-
mel EEMOMPI1Z CPZ R k~_ERK (P<0.001) ¢
»b, HEEOBRE, CPZ DOfF acetaldehyde dehydro-
genase EMMAEER L, E¥FOoEhIv L EWUTH
BT LB LI,
III. * =

SFH b 3 671z methyltetrazolethiol X % &7 %
cephem R EHB WL, BIfEf L LT disulfiram-like
reaction HR&E X TV B, KHAEHE TR
i} % ethanol R RIFTHEB LCXMRNRE
AEBLR TV, BEEEL, FRAKOER X
TorTMaR & D5 acetaldehyde RBOIMRTH %
Low K, {EDRF acetaldehyde dehydrogenase Enzyme
1 MEED4cRE L, disulfram & EROERBKF T
BB LEHRE LY, SEFRELNLIZ LT X
% acetaldehyde RAREOTILEY BT 5 7o, R
BFZ » rE2EFAIZL, LMOX, CPZ o disulfiram-
like reaction ¥#3f Lo £OfRER LMOX, CPZ & X
%I acetaldehyde JREED LRI, BHFORAER
D 2.4~3.6 EHEEINDT L ERHL, 26 FEE
LRk, chbd fEHHED disulfiram-like reaction
NELWC ERHER I BT,

ReFEEDX ) BB HEE Sy b T EL
¢, CPZ o disulfiram-like reaction %Jf acetaldehy-
de dehydrogenase {E{E DM b bR Lic, FEET
3 IBR5AF & ARkl acetaldehyde B, CPZ &
BHEFFCHENE LV ER 2, 51T acetaldehyde
K#to EBEFE T H % I acetaldehyde dehydrogenase
Enzyme 1 HHHBRCHLNFEER T 56% OE %
RLTWBL 00, CPZ {52 - FFEE-CPZ
TiY, 89% ORRMILBMPEXREDIc, ¥l OBUHEIL,
E#T v bic CPZ %575 LEMREMD 64% W
ST B ERBREBASLDTH-T,

Ll Eo#EE T, methyltetrazolethiol %3 % cephem
RIMEHE L, FF acetaldehyde dehydrogenase {Fit:4%
iz Enzyme 1 BFEH 2 M4 L, M acetaldehyde JBF
Y ERILHH, ORI MDD LREHE OB

RoWic, FRECL SN Mm%k 3 h, MmF ace-
taldehyde MEDORMEMSERIN B LATHLT
W ho

=BT 3 — AEFFREBE T, Low K. DA
4 mitochondria [ acetaldehyde dehydrogenase %
oMBEbLHObhTHHY, ELBEPRRELT,
Low Kn HOMRORENATIE, FHAROMEREA
& mitochondria P4, 5 o b TCiE mitochondria RLR
B b oo, disulfiram i 58EHEIL, U LA
RPN L DB EOBEL H B,

EHRIALHEYROGA B EILER T HIC
LMOX, CPZ nXxir 5t Bt ix& « Wik, okt
LRI Bb DD, LMOX T2l koB
B ohTEh, BHRHLY OBEHH TR, 3fI0
methyltetrazolethiol X/ MM LEBSMH & L bic & L
disulfiram-like reaction D{REicd /e h 5 5L DL
b #Ex Hb¥, 4t acetaldehyde dehydrogenase i=fj
T5 X M EG TORE, MR tetrazole Xir
Y © biotransformation ¥, FEEHOBERBOVE
Ik Lo R EREN RNNLEL Bbh b,
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DISULFIRAM-LIKE REACTIONS RESULTING FROM
ADMINISTRATION OF CEPHEMS WITH
METHYLTETRAZOLETHIOL IN THE
RATS WITH LIVER DYSFUNCTION

Hisasui Nakauata, YuicHt Hiral, YosHiniro KuMAsaka,
Tapasut Mivazawa, Teruo Nakamura, Kenicur IMAMURA,
Isao Makino and Kazuo Takese
The Third Department of Internal Medicine, Hirosaki Univ. Schl. (Hirosaki)

The influence of liver dysfunction on the disulfiram-like reactions due to cephems with methyltetra-
solethipl was studied.

The rats with fatty liver and cirrhosis were made by the administration of CCl,, Normal, fatty
liver, and cirrhosis rats were injected intraperitoneally with these cephems (500 mg/kg) for three days.

After overnight fasting blood samples were obtained after 20% ethanol loading (2 g/kg). Then,
blood ethanol and acetaldehyde concentrations were determined.

After the administration of latamoxef and cefoperazone with methyltetrazolethiol blood acetal-
dehyde concentration in fatty liver groups increased more remarkably than that in control groups.
But after the administration of ceftizoxime without methyltetrazolethiol these findings were not ob-
served.

To investigate this mechanism, in cirrhosis rats liver acetaldehyde dehydrogenase activity was de-
termined after the administration of cefoperazone. The activity (especially enzyme 1 which mainly
metabolized acetaldehyde) was inhibited more strongly in cirrhosis groups than that in control groups.

Based on these data, it is concluded that the degree of disulfiram-like reactions could be enhanced
under the conditions of liver dysfunction.



