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S FH | tetrazole & HT5H cephem RF{AEYHR D disulfiram-like reaction DFEBIAF %
BT 510, 7 b CHEHEY 3 MRS, BAKACT 20% cthanol (2g/kg) ¥ RAKL
L, &Es8icme ethanol, acetaldehyde WGilBE#%, ¥ 7-HF acetaldehyde dehydrogenase EE%
BT Lize 500mg/kg #5Ti3, tetrazole%7#H+% Latamoxef, Cefoperazone #58¥ Ciif
acetaldehyde WEFOXM I EANTED b, RBFICHTE LIcH acetaldehyde dehydrogenase &t
BERCAHEIN, £OBRE L acetaldehyde MILOEBEFKTHS Enzymel B EHTH -1,
—F tetrazole #% 4 Lic\ Ceftizoxime 12i2, disulfiram-like reaction ¥ ichr -1z, T 50
mg/kg &5-’&% 500 mg/kg H{ECH~NBEE Tikd 5%, Latamoxef, Cefoperazone L 4 RIEEDIH
BAedHotco B EDT & X b tetrazole X¥HT HH4EMHE D disulfiram-like reaction DRERL,
BF acetaldehyde dehydrogenase ¥E{: D4, %ic Enzyme 1 oM cRETHZ EXEEZL

o

Cefoperazone(CPZ), Latamoxef (LMOX) % &4F
g L tetrazole % H+ % cephem RELLEYWE O
KERE bW, 7Tra—rboEERE LTO
disulfiram-like reaction MFEHI h T\ 5177, KB
fEfizMmis ethanol DELICXERME LV DD f
acetaldehyde BEY BRI LA w5 ENFERE
BRIATVD, ¥ARROREAMFZ, disulfiram
(Antabuse®) & Fl#¢ic fF acetaldehyde dehydrogenase
IEHLIL#E L+ acetaldehyde REORM LA X5 &
RBTTHoLERIATY BA, fF acetaldehyde dehy-
drogenase FEM ¥ ER L oBEIX, BATLI TV,

475 » iz CPZ, LMOX ##E#, ethanol &7
#fFic\, M ethanol s X U° acetaldehyde & B =
1% THF acetaldehyde dehydrogenase &% BIE L,
FIAEW B X 5 disulfiram-like reaction © Z&5 ¥
*—RHEBeT LR EMNE LT, REEMx,

I. MNR&EIVCHE

Fw bk, VA RAZ—REE 320g) A, HIAHE
i3, tetrazole #%%H 3% CPZ, LMOX [ tetrazole %
#7H Lig\ Ceftizoxime (CZX) #f\ i 5 » Midxt
B, LMOX B, CPZ ¥, CZX B 4 BHiw k5 L1
EREIFIZ, LMOX, CPZ %% 4 50mg/kg, 500 mg/

kg, CZX 3 500 mg/kg % 3 HMAKBEAR S L, X
B#ERICT, 20% ethanol (2g/kg) % /v FITHAK
Sl ¥cBRICBEYEORY CEROERR
HA%5 %, EiL:RAERIT ethanol 85 Lic, MEE
K3, ethanol A 1, 2, 4B B ICEMK X h Rl
L, I ethanol #EEix Coorer & DK (HIfEE
& LT n-propanol) =T, Ml acetaldehyde $EEiL,
Erikkson & DKk (HEEERE & LT n-propanol) K&
eV R#w, gas chromatography 12 CRIE Lo *7c
FHESUE, SmBHERMD L, FMECT—FHER L,
—70°C = C &L, # B Jf acetaldehyde dehydro-
genase {EHEY ME L1, T OWMEFMRIL, FF lg K&
0.25M Sucrose-5mM Tris HCI-0.5mM EDTA (Ph
7.2 Sucrose medium) 4ml %*pix, 800rpm, 247
homogenize L, X\ Ch¥—Hi LB TFAL
1=, Sucrose medium =T 10ml FHELIbO%
Ak e LT, Tormuar HOFEW @ X b Enzymel,2
HMOFBEERRE Lico ¥ & v-221k Lowry EKICT
ﬁi Lfio
II. & g
1. i ethanol @B
@B, CZX # (500mg/kg), LMOX # (50mg/
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Table 1 Changes of blood ethanol levels during oral ethanol loading test( 2 g/kg)
in rats, after the treatment of each antibiotics for 3 days

Sampling time (hours)
Groups
1 2 4

500mg/kg
CPZ (N=5) 148.0+29.8 192.0+£33.7 138.3+28.5
LMOX (N=5) 208.5+66.9 211.0+48.0 151.5+81.7
CZX (N=5) 152.5%+51.3 136.4+63.8 83.7150.9
50mg/kg
CPZ (N=5) 175.0£79.1 172.7+£76.9 98.2458.0
LMOX (N=5) 240.3+56.2 228.0+42.2¢ 165.9£56.4
Control (N=5) 188.9+30.2 167.1+26.7 115.2+12.7

(MeanxS.D., mg/dl)

* P<0.05(significantly different from control)

Table 2 Changes of blood acetaldehyde levels during oral ethanol loading test( 2 g/kg)
in rats, after the treatment of each antibiotics for 3 days

Sampling time (hours)
Groups
1 2 4

500mg/kg

CPZ (N=5) 2.41%0.74° 2.77+0.61° 1.57+0.84¢
LMOX (N=5) 1.68+0.53° 1.75+0.67* 1.43£0.63%
CZX (N=5) 0.53+0.27 0.57+0.28 0.31+0.09
50mg/kg

CPZ (N=5) 0.65+0.09¢ 0.74+0.38 0.46£0.19
LMOX(N=5) 0.82+0.19* 0.87+0.23¢ 0.67+0.19¢
Control (N=5) 0.31+0.26 0.47%0.19 0.40£0.12

(MeantS.D., ug/ml)

*P<0.001, *P<0.01, <P<0.02, P<0.05(significantly different from control)

kg, 500.gng/kg), CPZ ¥ (50 mg/kg, 500 mg/kg)
tthanol % £ L7c $% o il & ethanol % Tablel
RRLl, 500mg/kg BEFHOBE, HBET2M
ehanol JEFAL, 1 REIfE 188. 9430, 2mg/dl (Meanx
S.D.), 2B5RIfA 167.1+26.7 mg/dl, 4 B§RI{E 115.2
£12.7Tmgldl G B DK, CZX BTiz& 4« 152.5
51, 3mg/dl, 136.4+63.8 mg/dl, 83.7+50.9 mg/dl,

LMOX B-ciz, 4% 4 208.5+66.9mg/dl, 211,0+48.0
mg/dl, 151,5+81.7 mg/dl, CPZ B Ti%, & 4 148.0%
88mg/d, 192, 0+33.7 mg/dl, 138.3+28.5mg/dl &
R TERERRED ki otco K AN E
Wmglkg 5 0P A THRBRICHAN, LMOX F T3,
1R M {1 240, 3+56. 2 mg/dl, 2 B[] {H 228.0+42.2
mgdl, 4 B5RAfH 165.9+56.4 mg/dl L 2 BERIEDOAE
REER (P<0.05) %Zbicd OO TIE, #H
RERBM 2o o, CPZ BETIE, %~ 175.0+79.1
mlldl.’ul'lz. 7+76.9 mg/dl, 98,258, 0mg/dl & &BERH

THRERBD Lhich o,

2. [f17 acetaldehyde MEE

*RRE, CZX %, LMOX B, CPZ Bicisi} 5 eth-
anol AR Lz iid acetaldedyde #BE% Table
2 iR Lico fiEMHKE 500 meg/kg B 5HOBRE, XRH
Cilis acetaldehyde WEH, 1 FEMIfE 0.3110. 26 ug/
ml, 2 BRI 0.47+0.19 pg/ml, 4 B§REMA 0.40+0.12
pg/ml THBHOKK~N, CZX BTk, %4 0.53+0.27
pg/ml, 0.57+0,28 ug/ml, 0.31+0.09 ug/ml & HRMR
ABEH CHEEZRBED LN » 1o —FH LMOX BTz
£ 4 1.68+0,53 ug/ml, 1,75+0.67 ug/ml, 1,430, 63
pg/ml, ¥7- CPZ BT 4%« 2.41+0.74 pg/ml, 2,77+
0.61 pg/ml, 1.57+0. 84 ug/ml & XBEC A, £BM©
3~8fEOAW/I LR (LMOX B : 1BHIE P<O0,001,
2, 4FSRME P<0.01, CPZ % : 1, 2 BsffH P<O0.001,
4 B P<0.05) ®#ZWdic, RICHESHE 50 mg/kg
BEFROPLHTH, LMOX BT, 1RSMEMME 0.82+
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Table 3 Specific activity of rat liver acetaldehyde

dehydrogenase
Aldehyde dehydrogenase
Groups
Enzyme 1 Enzyme 2
500mg/kg
CPZ (N=35) 3.6+0.3° 14.1+0.5*
LMOX (N=5) 3.1+1.0° 11.2£1.9°
50mg/kg
CPZ (N=5) 5.7+2.5° 11.9+1.8*
LMOX(N=5) 4.6+2.5° 10.9+1.8°
Control (N=5) 9.1£0.5 15.5£0.7

(Mean£S.D., Specific activity is n mol NADH
formed/min./mg protein)
*P<0.001, $P<0.01, *P<0.02(significantly different
from control)

0.19 ug/ml, 2 BSME 0. 870, 23 pg/mi, 4 F5MHIfH 0. 67
+0.19 pg/ml » £BMIC 1.5~2.5 ffoFE LR (1
BERIME P<0.01, 2 FERilfE P<0.02, 4 B¥f{E P<O0.05)
¥Fbie, ¥f= CPZ BTIZ, %4 0.65:0.09 pg/ml,
0,74=0.38 pgg/ml, 0.460.09 pg/ml & 1 BHIECTHE
bR (P<0.05) &1,

3. BF acetaldehyde dehydrogenase {&i%

WEREE, LMOX B, CPZ B Dff acetaldehyde dehy-
drogenase Enzyme 1,2 M OiEH(E% Tabled R Lz,
iR 500 mg/kg HEFORA, acetaldehyde Uil
DEMET D 5 Enzymel HiEHME (MeantS. D, n
mol NADH formed/min. /mg protein) i3, X B ¢
9.1+0.5 TH % D, LMOX & 3,1+1,0 (RER
R 64% W, LATRRR), CPZ B 3.6+0.3 (60%
¥ LEBLET (LMOX #:P<0.001, CPZ B¥:
P<0,001) ¥, Enzyme 2 HiEH(H (Mean+S, D,
n mol NADH formed/min, /mg protein) % X}f@%¥ 15.5
+0.7 ThHOKHE, LMOX # 11.2+1.9% (28%
¥, CPZ $14.1+0.5 0% ) L HELET (LMOX
£ :P<0,001, CPZ ¥ :P<0.01) #EBabi,
| ReHiEWR SOmglke BEFHOBATL, Enzyme
1 iﬂgmﬁpmm#y:m«\', LMOX ¥ 4.6+2.5 (50%
¥, CPZ B 5725 BT W) LEERET
(LMOX £ : P<0.01, CPZ Pf:P<0.02) % Z »,
Enzyme 2% 7% {H &, LMOX % 10.9+1.8 (30%
), CPZ $11.9+1.8 (23% M) L EEXET
(LMOX #%: P<'0. 001, CPZ B :P<0.01) ®%¥» iz,

’ 1II. * ®
disulfiram (2R E LC7 v a—vhBEEE ORI

MieBsh, EOFAMEL, T acctaldehyde dehy-
drogenase E{EDOB/IRAYMMic X b, M acetaldehyde
WA LR LTHRERYRT SN, BEFTFREL
methyltetrazolethiol %% cephem FHEHR b
LS pmt sk, Bl Wk, BT L OPBERYEL,
disulfiram-like reaction ¥ W5 LAMEZhTW 5,
Foster 583, CPZ, LMOX kX% disulfiram-like
reaction =B L disulfiram & M#/z/FRMFICIBL

M LTV SN, Chb KFEEHOF acetaldehyde

‘dehydrogcnase EEYRRCNE LG h X T

ZLl\Vy

4E5 y bicdsi? 5 LMOX, CPZ #4540 ethanol
RERRT, M ethanol MAEIT, *RE LRFRLH
TR DD, [iH acetaldehyde #EEX, LMOX,
CPZ 500 mg/kg #&BHICHMMD 3~ 8 LERL,
— methyltetrazolethiol %7# L7c\+ CZX #¥5B§ITIZ,
HBRFLEREN TV LEBRE LY, ZhHORK
{2, Buenmna'® HORETABRTHLDOTHHN
i CORLLEIFT HonF@RFCHE Lt
acetaldehyde dehydrogenase #%{:ffiz, LMOX, CPZ
D 500mg/kg FEHTHBRCET L, TOBER eth-
anol £7ij6§ acetaldehyde {AM DT EBK CH 5 Enzyme
1 & (LMOX 64% ®, CPZ 60% ¥) rEHTH-
720 ¥ foffich acetaldehyde #EED 157 & BF acetaldehy-
de dehydrogenase IEHE T2, 50mg/kg BEHTH
500 mg/kg ¥ EBCH~EE (1 acetaldehyde BB :
LMOX 1.5~2,5 {%, CPZ 1.1~2 {&, JF acetaldehyde
dehydrogenase Enzyme 1 FiE#:({H : LMOX 50% .
CPZ 37% W) TixbsrBHbh, EYFREHS
BEKFTHI LAREEhic, —HohoE Mo di-
sulfiram-like reaction DFEHBPHF X, Fic, Torrmar
WD\ 5 5 o b FF#Y mitochondria R FET 5
Low K, {H® Enzymel ESEOMHFH 1 H H, von
WarTsurG S D#i%E LT\ 5 disulfiram OfEFIAE .
F—Thsz L bBER I,

FRRGEIR LA, ThoiitEHRic X 5 I ace-
taldehyde dehydrogenase IHEMEDOMGICBI L C#HE LT
WaH, HAEHE 1,000mgky &\ 5 FEFHH SR
TORRITHY, SEDOFKRIL, disulfiram-like reac-
tion 73, LMOX, CPZ o#rfiz X b b 5BEREREKF
= fF acetaldehyde dehydrogenase iE{:¥#ic Enzyme!
1 BEEAHTsoeERTAZ &, IV 50 “‘g/.
kg LWHBKEARTIREIV B L%, FIHTH
BCEELETHLDTCHoT
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DISULFIRAM-LIKE REACTIONS RESULTING
FROM ADMINISTRATION OF CEPHEMS
WITH METHYLTETRAZOLETHIOL

—AN ANALYSIS OF LIVER ACETALDEHYDE DEHYDROGENASE ACTIVITY—

Hisasur NAkAHATA, Yuicur Hiral, YosuiHiRo KuMAsaka,
Tapasur Mivyazawa, Teruo Naxamura, Kenicur IMAMURA,
Isao Maxkino and Kazuo Taxese

The Third Department of Internal Medicine, Hirosaki Univ. Schl. (Hirosaki)

The mechanism of disulfiram-like reactions due to cephems with methyltetrazolethiol (LMOX and
CPZ) was studied.

Rats were intraperitoneally injected with these cephems (500 mg/kg) for three days.

After overnight fasting, blood samples were obtained following administration of 20% ethanol (2 g/
kg). Then, the blood ethanol, acetaldehyde concentration, and liver acetaldehyde dehydrogenase
sctivity (Enzyme 1,2) were determined.

In both groups of LMOX and CPZ blood ethanol concentration was not changed, but blood acetal-
febyde concentration was markedly increased.

_Addxtmnally. strong inhibition of acetaldehyde dehydrogenase activity was observed. And the ac-
tivity of enzyme 1 which mainly metabolized acetaldehyde was reduced more strongly than that of
ensyme 2,

. Therefore, it is concluded that disulfiram-like reactions due to cephems with methyltetrazolethiol
uld be caused by inhibition of liver lcetaldehyde dehydrogenase activity, especially enzyme 1.



