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Effects of Intravenous Administration of Taurocholate on
Serum Aryl Sulfotransferase Activity in Cholestatic Rats

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

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

Possible mechanisms of increased serum aryl sulfotransferase (AST) isozyme activities in cholestatic rats were studied.
Serum AST-I, II and -III, IV isozymes activities were determined from the experimental rats with common bile duct
ligation (CBDL) or choledocho-caval shunt (CCS). The activities of serum AST-I, II and -III, IV isozymes were found
to be increased significantly in both the CCS plus taurocholic acid (TCA) injected group, and the CBDL plus TCA group
than those in each control group, such as CCS or CBDL alone groups. The above results suggest that the elevated serum
AST most likely due to increased hepatocyte membrane permeability caused by TCA mediated liver cell necrosis.
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Aryl sulfotransferase (3'-phosphoadenosylsulfate: phenol sulfo-
transferase, EC 2.8.2.1, AST)= ¥H& 3IEE0A ke
EFAA w7 A 22 AAolE A W3k (phase 2
xenobiotic biotransformation) & /~%X] (Jakoby et al., 1980; Kim,
1984) Ef-552] Fhof] 2 E¥ ¥ o] Qo™ (Banerjee and
Roy, 1966; Hidaka et al., 1969; Campbell et al., 1987) 5=
¥ 3T} (Anderson et al,, 1991). ©] FAhE AlolA 2%, F
A= 459 ofo] A (ASTL -II, -IIT 2 -IV)o] &3}
™ (Jakoby et al., 1980; Sekura et al., 1981; Campbell et al.,
1987), Aol M= A2, nlEZ=o} 3 A gl
A= o] QT (Christ and Walle, 1989; Falany et al., 1990; Ihm
et al, 1995). HolAl FFEAE oFIMNZS ) o] MEZ
cote} mpolg R awjal GAo|A ASTL 1T 2 -1, IV
ofo] AxQle] A=Y} F71E = A (Thm et al., 1995)°]
314 gl ol 7o) wEaEels) vl A2golA ol
g 5a0) BHE T/ FELAR AT ol 7
taurocholic acid (TCA)7} ©]& &4 S A=35to] e}
ol F43kaL Itk (Mun et al, 2005). 1Y HE
=A Alolli= I3 ] AST ofe]ixpel 5ol oW 7]l o]
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o] A= AST ofoliAgle] w7t G5eA Ao 8
AollAl S7tE= 7149 dbs Golulr] st Alaskal
om, FHolAl THI A +3F (choledocho-caval shunt)
T 29 22 (common bile duct ligation)® T3-S o4
A7l Z 3ol 7FALE fHEA] 7| 2L (Palmer, 1972; Drew and
Priestly 1979; Kitani et al., 1986) {HA|XE WjollA] AST &49]
98 AT (Mun et al, 2005)= TCAS A9 W <)

=7
TCAZL QoA o] ] 52 F7PIYIE dake 99
CEEEEREE BRI

ERIETE

1. Al <f

2-Mercaptoethanol, 2-naphthol, adenosine 3'-phosphate 5'-pho-
sphosulfate, methylene blue, a-naphthyl sulfate potassium, TCA
(from ox bile, sodium salt, T 0750), tauroursodeoxycholic acid
(sodium salt, T 0266, TUDCA) ¥ T4 339 (10 g/100 ml
bovine albumin)<- SigmaA} (St. Louis, P]=7) A& A3

Tk 2 9] Aok Al S B A ARSRlth

B8-2 Ogawa et al. (1990)3} Park and Kwak (1999)2] "+
o F=8to] 45 ol L2 3 oE AT AT 280~320 ¢
©] &&= Sprague-Dawley &9 <HE AME38I¢loH 11-& 5
vt 2 sto] tha 2ol 157) o2 Urdnh

1) &= (13).
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P?:.HI TCAE Rl
Ogawa et al. (1990)¥} Park and Kwak
E} TCA (A% 100 g2 45 pumoles)S 4+
319 2 29l A2} AT (G

= =95k 2
gawa et al. (1990)%} Park and Kwak
TUDCA (A% 100 g2

o nol-

gawa et al. (1990)er Park and
CA (A= 100 g2
9 2 29de] 27} SN =

—~

gawa et al. (1990)2} Park and
TUDCA (A% 100 g9 45 pmoles)
o 9 2900 22} AN 7

Kwak (1999)¢]
= = el

cm oFEo] 19 He
b F-91E ddslglen 7&

o

medical grade silicon tube=
Eant Algsielvt

TCA 2 TUDCA® 9] gejd = v
(model 341A, Sage instruments, ¥|=)E A3} 1583 5=

syringe pump

2 12A17F FAA)1Z] 3 ether
SHdE e siE At A

g3 deoie ARt s ¢ = 54 GHEE
S5 ASTO] 2% 542 37} 37 2-naphthol
adenosine 3'-phosphate 5'-phosphosulfateE 7] 22 A}-8-3}¢]
37T 1087 W3S A7) E<ekoll AAIE I-naphthyl
sulfateE methylene blue2} ¥H5-A1A AJ4J ¥ ion pair pigment
= chloroform®. & 33+ & 651 nm 3ol 4] B[St &
20 A TS A3 Sekura et al. (1981)9] ol 933
q_ (o] BJ_CL AST-I o}_o]/\;q.o]jr,]_ AST-IT o]_o]/\x]_oul ks
3 ASTL 1T o}o]Aaxtd el FA =9} ASTI ofo| Az 2}
ASTIV o}o]x}9lg 95t ASTIL IV ofo]irlele] 2w
£ SAsks Wolth. 12]aL ojuf ASTL 1T ofe]4At]
A &7 Alol= 0.5 M sodium phosphate (pH 7.4) &5
AFE3FG oW ASTIL IV ofo] 2Rkl AL =3 A9
0.5 M sodium acetate (pH 5.5) $H5HE A3 ©] &
o] & wel= 183t 1 mie] FAHo] whg-sto] A
1-naphthyl sulfateE nmol% ERH ST

o] A¥oA A3 T4 BT SAHH] AL E =o

r°“ H (r mlo mﬂ

=

7] g13tel e gl tslel 28] S4slel 1 BEAE A
Sk o PN fk BHE Sol AT LY

+ computer controlled enzyme spectrophotometer (Cary 210,
Varian, 15317},

4. 45 7Y

o)A AL Student's t-test® 3 0™ o] 2 0.05

oI5 Stk

74 _T)_l.
1. FOIM SEHE HEYW Z& L= SEHE 420 25
A AlZto] EHO| AST—I, Il & I, IV Of0|AXIR! &Y

=
=of Blxl= EE

FolA THT AW 3= AA 19 2 29 B (
3} Tableol 4] CCS 1 day ¥ CCS 2 days)A 3= w] 8%
ASTL 11 o}o]2xkQ] 2 ASTIL, IV ofo]2xl] S %
‘*‘1501 Ak e Aol A FHH ﬁ%_ AlA 1Y

73} (A3} Tableoll ] CBDL 1 day % CBDL 2 days)*
% o] F3 o] ASTL IV oe] Al =} w3t
A5 ANA 28 AIAAZE W ASTL 1 ofo] 2] S4d%
AR o3t Tk UERtE & ST A
19 9 2 AHAAZ T4 FA ASTL IV ofo] 2zt
S == Aakrrn Zh2E oF 18% (P<0.05) 2 oF 37% (P<
0.01), 7Fr<=> (A7 Tableol 4] Sham 1 day H=3= Sham 2
days) B} 7242} ¢F 15% (P<0.05) 2 °F 36% (P<0.01)2] &
7Fe eI 1Eja S AF 2 AIAF Tl
A1 "H ASTL I ofo]Axke] B A Kt oF 28%
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(P<0.01), 7krss THUF 2F 27% (P<0.01)8] 2712 Ve

ok @4 ASTL 1T ofo]xte] f‘WEE THd AE 5 1d

= =
ARG Wt 29 ARG W W} WES ke
£ % T2 AR Tol % F 19 B Tu

o oF 19% (P<0.05)] 271 LiehRIch Telu ¥ AST
I, IV ool SEe] AR MEL FANAOD
o)ido] STt (Table 1).

2. 7ol SEZ CIEY F8 Al TCA £= TUDCA F
olo| €&l AST-I, Il 2 I, IV Ofo|AX} M=o O
X= gt

oAl S g™ Zga AR A5 TCAS FUAA

19 9 29 73} (A3 Tabledll 4] CCS 1 day +TCA % CCS

Table 1. Effects of time and model of biliary retention on serum
aryl sulfotransferase (AST) I, I and III, IV activities in rats

. AST activities
Experimental (nmol 1-naphthyl sulfate min~' ml™")
groups

I, I Isozyme IIL, TV Isozyme
Normal 2.75+0.24 2.51x0.22
Sham 1 day 2.80%0.26 2.5610.24
Sham 2 days 2.78+0.23 2.53+0.25
CCS 1 day 2.82+0.24 2.62+0.27
CCS 2 days 2.87£0.25 2.6810.28
CBDL 1 day 2.96+0.28 2.9540.26%
CBDL 2 days 3.5240.36>" 3.44+0.41%

The data are expressed as mean = SD with 5 rats in each group;
Sham 1 day or Sham 2 days, sacrificed on the 1st or 2nd day after
sham operation; CCS 1 day or CCS 2 days, sacrificed on the 1st
day or 2nd day after choledocho-caval shunt; CBDL 1 day or
CBDL 2 days, sacrificed on the 1st or 2nd day after common bile
duct ligation. a, P<0.05 vs. Normal; b, P<0.01 vs. Normal; d,
P<0.05 vs. Sham 1 day; h, P<0.01 vs. Sham 2 days: p, P<0.05 vs.
CBDL 1 day

o}o])\;q.o] Zﬂ—/‘éEt ;H}_:,Lo] = A
T (A3} Tableo]l A CCS 2 days)Ht} F 19% (P<0.05)8] =
7} JEhfglen d3 o] ASTIL IV ofo]Axke] A=
)z B} oF 25% (P<0.01)¢] 2712 VERNITH (Table 2).
sk S g9 23S A1 2 $ TUDCAS FAAA
19 2 29 Z3} (23} TableollA] CCS 1 day + TUDCA 2
CCS 2 days+ TUDCA)AF S wl= €32] ASTL T ¥ I,
IV olo]axiq] FAEE BF tzay BA8g o2 §9

3l 2}l AT (Table 2).

3. FlolM BEE BE A TCA E= TUDCA Fo| €8
O AST—I, I & —IIl, IV OlO| AKXt 20 0|X|= F&F

FolA 57 228 A7 AT TCAE FIAA 1¢ Z
29 73} (23} TableolA] CBDL 1 day+TCA 2 CBDL 2
days + TCAXM A W) 39| ASTL I ofo]iAq] E4=%
FHT 425 A7 AT TCAE FUAA 19 AT S
] F3 o] ASTIL IV ofo| 2] ST t2ate] F53
Az A7 Tl vlE) BASHoR )3 S71E veR
‘:}. é. %}y‘:]_ ;d— X]‘o‘ TCA'E‘ Zo]/\]y] 1 tﬂ 2%‘1
TJrA]ﬁ do] ASTL, 1T ofo|2axly] A s T

T

e

53

S 3
ST 28 A7) o (A7 Tableol 4] CBDL 1 day %
CBDL 2 days)®.t}F 212} 22% (P<0.05) 2 2k 17% (P<0.05)2]
S7He UEhlon, St A4 A% TCAE FYA7IL
19 A0S W Ao ASTIL IV ofe]AAke] SA s
hzrel Fga 22 A7 2R oF 20% (P<0.05)°] Z
71 UERASIT (Table 3). 3H0 FH 222 A1 A5

rE oy 32

Table 2. Effects of taurocholic acid (TCA), and tauroursodeoxycholic acid (TUDCA) infusions after choledocho-caval shunt (CCS) on

serum aryl sulfotransferase (AST) I, II and III, IV activities in rats

AST activities
Experimental groups (nmol 1-naphthyl sulfate min~' ml™")
I, IT Isozyme II, TV Isozyme

CCS 1 day 2.8210.24 2.621+0.27
CCS 1 day + TCA 3.15£0.32 2.93£0.29
CCS 1 day + TUDCA 2.85%0.26 2.6610.26
CCS 2 days 2.87£0.25 2.68+0.28
CCS 2 days + TCA 3.4210.33™ 3.3410.33"
CCS 2 days + TUDCA 2.9240.29 2.73+0.31

The data are expressed as mean £ SD with 5 rats in each group; CCS 1 day or CCS 2 days, sacrificed 1st or 2nd day after CCS; One of
the following bile acids, TCA or TUDCA (45 pmol/100 g body weight) was intravenously administered through the superior vena cava.

m, P<0.05 vs. CCS 2 days; n, P<0.01 vs. CCS 2 days
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Table 3. Effects of taurocholic acid (TCA), and tauroursodeoxycholic acid (TUDCA) infusions after common bile duct ligation (CBDL)
on serum aryl sulfotransferase (AST) I, I and IIL, IV activities in rats

AST activities
Experimental groups (nmol 1-naphthyl sulfate min~" ml™")
I, I Isozyme 1L, TV Isozyme

CBDL 1 day 2.9610.28 2.95+0.26
CBDL 1 day + TCA 3.6210.38° 3.54+0.35°
CBDL 1 day + TUDCA 2.94%0.26 2.97%0.28
CBDL 2 days 3.52+0.36 3441041
CBDL 2 days + TCA 4.11+£042° 3.951£0.45
CBDL 2 days + TUDCA 3.47£0.32 3.48%0.37

The data are expressed as mean £ SD with 5 rats in each group; CBDL 1 day or CBDL 2 days, sacrificed 1st or 2nd day after CBDL
One of the following bile acids, TCA or TUDCA (45 umol/100 g body weight) was intravenously administered through the superior
vena cava. p, P<0.05 vs. CBDL 1 day; s, P<0.05 vs. CBDL 2 days

TUDCAE FUAA 1 2 29 43} (Z 7 Tableoll 4] CBDL ole} & ASTL I$} -0, IV ofo]2atel e 7 Aol 1
1 day+TUDCA % CBDL 2 days+ TUDCA)AN RS W= & A= ST AAelE A WE aidla solor
o] ASTL I 2 I, IV o}o] 2ty S 2% gz 2 F7F 716l diaiAE ASTL I} -0 IV oFo]Az}Slo]
I} SATA o & folgh Afoli= QISITE (Table 3). 95e ﬂ{%ﬂ*i FEEo] 1 SAEr S7HE A kot
F2sla ok e oWl Bdo] TE2AttlA o8 &
e S T7H71E Z1EllEAE et A

Olt
o

A7t °k71ﬂﬂd zt ° ﬁ?—t— %ﬁ Al Al "ol A AST SAZ7}F SV
T ALES 54 Aol ofw 7ol s vl ANAE ¢} ste] A9
AT A= o5 Zolll7] A8k Ogawa et
Azate] 71o ﬂi% al. (1990)7} Park and Kwak, (1999)2] W#e] F=3}o] 4714

Ztel wjd7) ol Asts o} Tl w
AzlAM A &
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> et
ofy
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fr
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1 38AEe] W
A olvk dgHow Hef FH
i

= B
A5 o7IA7IH dFollA 1 BRI MEEHE 45 TE RES e S A 2de Ao THHs 4%
om 11 FoME 53] AAlolE A W GhEoe] Wk ko] @3S HHAz] Rdoly, B4 Bde HoA FH
o5 T oA =Tt STk AAlelE A Wk & 3 oW B3 AIX BEloft) o] - mEle Ajfte] Ay}
Z~E5-2 xanthine oxidase (Chung and Mun, 2001), glyoxalase I HEE 7Y 952 s A EUlEE de Aoy
(Chung et al., 2001), alcohol dehydrogenase (Kim and Shin, T2 Ae Alzbe] Aadas S 48 93s 934
2 welo] FRw gAY B A1 T 1 27

2002), monoamine oxidase (Do and Kwak, 2004), arylamine N =
-methyltransferase (Rhee and Kwak, 2000), thiol methyltransferase 271 w20 Ao|t)h (Toyota et al, 1984; Ogawa et al.,
(Rhee and Kwak, 2002) 2 AST (Ihm et al., 1995) So]H o]& 1990). A HE-S oAl FE3 A= #3hs A7l A%
T ASTS A9fd 34 = 1 AR S7F 71de] of  TCAS ™ uol v +
L Ax 9ax] 9t} (Rhee and Kwak, 2000; Chung et al., A7l mdo) ), Uk mEle oA FHE AFE 23
2001; Chung and Mun, 2001; Kim and Shin, 2002; Rhee and 2 A7 A5 TCAE A ol thaF L3k 1
Kwak, 2002; Do and Kwak, 2004). < °ol5 &40 9T 24 o 9548 o5 Azl Zellojt). whebs o] 4714
% 7} 7108 LA AE el S7HE TCATH 7 g ARgFomA ARk Aol mE gk ule) BEA S
At B S GAAA o)F Ehe) ¥F FES 2h bl HaE B wad 5 Qo ofed Fuwe 43
A o]t ao] Fshke AAAND 45 T g
Ihm et al. (1995)2] Halo] oJshd FHe| FHAS Azt sl 2oy Ay 28 A5 TCA'E— /RH;HXJUH el &
a Q"u ASTL, 1T ofo]2rty] S Fad 22§ 9 ZH2s 31 U TCAS] arf-ste] mhE TCAS] a3=
2890 B 42900l €] ASTHIL IV ©

01

2 , 7Y, 144, o] dold =7} 2= Aot} (Ogawa et al., 1990; Park and Kwak
ix}%‘ %‘«@E—t— THT AZ 5 19,29,39, 79, 149,28 1999). FEFF o] AelA= FolskE Bk SR v

A B el Folg TV UEIiTh L alek. 2Elaie W olE &4 SR X g debAerE gl



7] §18te] AAo)E YA W g @FeATA &
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