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Effect of Acute Ethanol Intoxication on Hepatic Rhodanese
Activity in Rats with Extrahepatic Cholestasis

Ki-Suk Choi, Kyo-Cheol Mun, You-Hee Kim and Chun-Sik Kwak'

Department of Biochemistry, Keimyung University, School of Medicine, Taegu, 700-712, Korea

Liver and serum rhodanese activities were determined in acute ethanol intoxicated rats with extrahepatic cholestasis
induced by common bile duct ligation (CBD) to manifest the biochemical background of alcohol drinking hazard under
the hepatobiliary disease. Liver cytosolic and microsomal rhodanese activities and these Vmax values in CBD ligated
rats with acute ethanol intoxication were found to be decreased much more than that in CBD ligation alone. However,
the difference of Km value on above hepatic enzyme was not found between the experimental groups. On the other
hand, serum rhodanese activity in CBD ligated rats with acute ethanol intoxication was greater increased more than that
in CBD ligation alone. These results indicate that the biosynthesis of the hepatic rhodanese decreases and the serum
rhodanese activity increases in cholestasis combined with acute ethanol intoxication, reflecting damage of aggravated
hapatocytic membrane. Accordingly, the resulting data supported the fact that alcoholic drinks were enzymologically

harmful to the hepatobiliary disease.
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Vmax $t= 7 SAste] o8 A4S warstaak vk

1. Ao

Potassium cyanide, sodium thiosulfate pentahydrate, formalde-
hyde, ferric nitrate, ferric thiocyanate, potassium phosphate mono-
basic, rhodanese (thiosulfate sulfurtransferase, type Il, from bo-
vine liver) 2 T2 E =W (10 g/100 ml bovine albumin) 5

Slgma*} (1= XH & ARl e 1 o] AloFE2 A

F& AHg st

A% 280~320 ¢
& Sprague-Dawley %9 £3HE /‘FQ“ stlom 1v& 5
niE] 2 slo] thga} o] F e/l Uitk S A
(1), TH9E 27 5 14900 AR FHE 2E (1)
Liu 5*2] o] Lt]rT’Jr AE Kg & 4 g9 olleheS FoIs

ge] olletEo] FojH ==

RIS

S1%.9} oF 1 om o}El%e] 9]
29 F 2 F0 598 Avaglen 7 A% A Bt
A 5 499, 22 Q8 09 A5e

olE FFIskIA Agsigont s
=7

N
= o
TrEds
fo ™ & m o> =2 oy W

AE AT AMZTE 28 ae TREYe A
A3 5 47T 025 M sucrose 0.7 #F3lo] 7ho] o}
Ad NS AAT v HS HE3TE A= ke |
E2 53] ste] kel ol 919 sucrose S 715 EE
s 21]74 Poﬂq shA A3 g dilRdste] d3s d

2o AR AZH 1)
) Ao A ow WET
)]

o] gufj=ke] 0.25 M sucrose !

55 SA 2~4TE ¥k &
et 1 5 oF 7 g& Fst
S 92 tS Teflon pestle glass

homogenizer (chamber clearance 0.005~0.007 inches, ThomasA},
WS E 2~4CE f+AI3HAA] 400 rppme] &
53] 5 vhafste] 10% (wiv)el 7+ 22 g dls Tt
o] 7+ #AN REZ F3}o] sucrose density gradient 9141+
ZHPo R XA nEZ=o} 9 nloja R 38 2
2Blelth. AlZ el BE 222 2~4TelA Al3st
gom, ojuf ARE3 QAR 7] Du Pont SorvallAF (V=)
2] RC-5B refrigerated superspeed centrifuge$} OTD-65B ultra-
olu] AR} rotor= Du Pont SorvallA}<] SS-
34 2 T865 rotor$lal sucrose linear density gradient -8<4<]
A Z%= gradient former (model 570, 1ISCO, H]=H)E A}-8-3}51T)

T2 % Z/ﬂ s =2 7.“

centrifuge A t}.

EARN =

fol
=

4.
Rhodanese S4E a4 Al829] ZA=
EFZcgol 9 ‘JPOELE—’E w8s vy
=3 0.25 M sucrose Nol] HEAFA ALE

Fo R 5
bk

5 mg/ml7}

Ol

el A, 1
[e]
[e}

5. 24 BYE 5%

g3 o] AEA, mEZE=go} Bl mlo]gRE 89
rhodanese] 4% 3—8— L,.E‘r 7 potassium cyanlde@r
sodium thiosulfateZ 7] 4= Al&-5lo] 25Tl A 20587t vk

A7) Botoll A H thiocyanateS ferric nitrate$} WH3-A]7
2423 ferric thiocyanateE 460 nm I}7gol| Al H|ASke] F 2
T2 AFEEE Westley®o] ol o]atdth o] &4
= 9= 18 1 miel 8% = 1 mge] welE
=
& of

o 24
o 24

=

o] Bk&-

Fo A48 ferric thiocyanateS nmol= LERH AT,

deolld AEd 54 G SAUES] Foes %
o]7] $13te] Sigmarl (M1=5)°] BAIE EA4AE AREate] 1178
siglon] @2 A5l tiste] 23] S4ste] 1 HdAE F
Si3ltt o] ddelM b 34 = SAo) AR 23
A= computer controlled enzyme spectrophotometer (Cary
210, VarianAk, 7]=9)3At}

o]T

ol
71 M=} potassium cyanlde 7]7d Y Ne A8-3+e] rhoda-
neseo] SAHLEE Z4% ¥ ol HAHoZHH Wi #s
a2l 71d FREFY U[S] i@ Avtete] o]F e
(double reciprocal plot)E Z=3F T3 oA S ZHE Km #k
7 Vmax #k& AHEskel

-100 -



Table 1. Effect of acute ethanol intoxication on serum and liver cytosolic, mitochondrial and microsomal rhodanese activities in common

bile duct ligated rats

Rhodanese activities

(Liver rhodanese; nmol ferric thiocyanate min™ mg protein”

! serum rhodanese; nmol ferric thiocyanate min™ ml™?)

Normal CBDL 14 days Ethanol 1.5 hrs Ethanol 1.5 hrs + CBDL Ethanol 24 hrs  Ethanol 24 hrs + CBDL
(Cytosol)
3,071+277 1,106+285° 2,983+320 766+141°% 2,9961292 75311361
(Mitochondria)
4,250+852 2,166+718" 3,945+798 1,639+£622°° 4,013+897 1,460+553%
(Microsome)
235457 122+ 46° 316+ 81 105+ 44°F 324+ 74 64+ 22°H
(serum)
204147 558+121° 212+ 52 836+227°1 221+ 60 9434273%1

All values are expressed as mean = SD with 5 rats in each group; CBDL 14 days: The rats were sacrificed at 14th day after common bile
duct ligation. Ethanol 1.5 hrs or 24 hrs: The rats were sacrificed at the 1.5 hours or 24 hours after acute ethanol intoxication (16 ml of
25% (v/v) ethanol solution per Kg of body weight was oral administration).

b, P<0.01 vs. Normal; ¢, P<0.001 vs. Normal; e, P<0.01 vs. Ethanol 1.5 hrs; f, P<0.001 vs. Ethanol 1.5 hrs; i, P<0.001 vs. Ethanol 24

hrs; j, P<0.05 vs. CBDL 14 days
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Table 2. Kinetic parameters of liver cytosolic rhodanese in cholestasis with acute ethanol intoxicated rat determined with sodium thio-

sulfate

Cytosolic rhodanese

Animal groups

Km (mM) Vmax (nmol ferric thiocyanate min™ mg protein™)
Normal 24637 3,641+336
CBDL 14 days 239152 1,418+253°
Ethanol 1.5 hrs 243142 3,5636t374
Ethanol 1.5 hrs + CBDL 241448 1,005+126%"
Ethanol 24 hrs 244144 3,551+356
Ethanol 24 hrs + CBDL 238453 1,090+168%"

Michaelis-Menten constants for rhodanese were determined using sodium thiosulfate and potassium cyanide at 25°C for cytosolic
fraction in male rat livers of acute intoxication with ethanol done after 14 days of the common bile duct ligation. The data are expressed
as mean * SD with 5 rats in each group. Animal groups are described in Table 1.

¢, P<0.001 vs. Normal; f, P<0.001 vs. Ethanol 1.5 hrs; i, P<0.001 vs. Ethanol 24 hrs; j, P<0.05 vs. CBDL 14 days

Table 3. Kinetic parameters of liver mitichondrial rhodanese in cholestasis with acute ethanol intoxicated rat determined with sodium

thiosulfate

Mitochondrial rhodanese

Animal groups

Km (mM) Vmax (nmol ferric thiocyanate min~t ml protein %)
Normal 263+49 4,672+ 974
CBDL 14 days 255157 2,425+ 722°
Ethanol 1.5 hrs 261151 4,337+ 916
Ethanol 1.5 hrs + CBDL 257155 1,844+ 645°¢
Ethanol 24 hrs 259147 4,412+1,162
Ethanol 24 hrs + CBDL 254153 1,665+ 576°"

Michaelis-Menten constants for rhodanese were determined using sodium thiosulfate and potassium cyanide at 25°C for mitochondrial
fraction in male rat livers of acute intoxication with ethanol done after 14 days of the common bile duct ligation. The data are expressed
as mean = SD with 5 rats in each group. Animal groups are described in Table 1.

b, P<0.01 VS. Normal; ¢, P<0.001 vs. Normal; e, P<0.01 vs. Ethanol 1.5 hrs; h, P<0.01 vs. Ethanol 24 hrs
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Table 4. Kinetic parameters of liver microsomal rhodanese in cholestasis with acute ethanol intoxicated rat determined with sodium

thiosulfate

Microsomal rhodanese

Animal groups

Km (mM) Vmax (nmol ferric thiocyanate min™ mg protein™)
Normal 6041121 27660
CBDL 14 days 592+133 148456
Ethanol 1.5 hrs 599+126 368+83
Ethanol 1.5 hrs + CBDL 594+131 128+52°f
Ethanol 24 hrs 597+128 381+78
Ethanol 24 hrs + CBDL 595+134 774271

Michaelis-Menten constants for rhodanese were determined using sodium thiosulfate and potassium cyanide at 25°C for microsomal
fraction in male rat livers of acute intoxication with ethanol done after 14 days of the common bile duct ligation. The data are expressed
as mean * SD with 5 rats in each group. Animal groups are described in Table 1.
b, P<0.01 VS. Normal; ¢, P<0.001 vs. Normal; f, P<0.001 vs. Ethanol 1.5 hrs; i, P<0.001 vs. Ethanol 24 hrs; j, P<0.05 vs. CBDL 14

days
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