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Effects of Intravenous Administration of Tauro-
cholate on Hepatic Thiol Methyltransferase Ac-
tivity in Cholestatic Rat

Byung Wook Rhee, M.D. and Chun Sik Kwak, Ph.D.’

Purpose: The possible mechanisms of increased thiol me-
thyltransferase (TMT) activity in cholestatic rat livers and
serum were studied.

Methods: Rats were divided into seven groups: rats receiv-
ing a sham operation, rats with a bile duct obstruction (BDO)
alone (BDO group), rats with BDO plus taurocholic acid
(TCA) injection (BDO plus TCA group), rats with BDO plus
tauroursodeoxycholic acid (TUDCA) injection (BDO plus
TUDCA group), rats receiving a choledoco-caval shunt (CCS)
operation (CCS groups), rats receiving a CCS operation plus
TCA Injection (CCS plus TCA group), and rats receiving a
CCS operation plus TUDCA injection (CCS plus TUDCA
group). The TMT activities in the serum and in the hepatic
subcellular fractions isolated from these experimental rats
were determined. The values of Km and Vmax in this he-
patic enzyme were measured.

Results: The activities of liver mitochondrial and microsomal
TMTs as well as the Vmax values of TMT were found to
be increased significantly in both the CCS plus TCA and
the BDO plus TCA groups, compared with the CCS and
BDO groups. On the other hand, the Km values of hepatic
subcellular TMT were the same in all experimental groups.
The serum TMT activity increased significantly in both the
CCS plus TCA and the BDO plus TCA groups, compared
with the control, CCS and BDO groups. However, these
serum and hepatic enzyme activities were the same in the
CCS plus TUDCA and the BDO plus TUDCA groups.
Conclusion: The above results suggest that TCA stimulates
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the biosynthesis of TMT in the liver. Also, the elevated TMT
activity in the serum is thought to be caused by an increase
in membrane permeability of hepatocytes from liver cell
necrosis caused by TCA. (J Korean Surg Soc 2002;63:
1-10)
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Thiol methyltransferase (S-adenosyl-L-methionine: thiol S-
methyltransferase, EC 2.1.1.9, TMT)(2)< captopril, N-acetyl-
cysteine, D- % L-penicillamine, spironolactone,(3) hydrogen
sulfide,(4) diethyldithiocarbamate, 6-propyl-2-thiouracil, 2, 3-
dimercaptopropanol,(5) mercaptoethanol, mercaptoacetic acid,
methylmercaptan,(5,6) dithiothreitol,(6) 2-thiouracil,(5,7) 6-mer-
captopurine,(7) dimercaprol,(8) thiourea, methimazole, thiamin
tetrahydrofuryldisulfide,(9) % 7a-thiospirolactone,(10) <]
YA o] & 2] sulthydryl7] ol S-adenosyl-L-methionine2] methyl
7% HolAA o 5el H*éé RIS e Salst
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S-Adenosyl-L-methionine iodide, 4-chlorothiophenol, ethy-
lenediaminetetraacetic acid disodium: dihydrate, Triton X-100,
potassium phosphate monobasic, potassium phosphate dibasic,
taurocholic acid (from ox bile, sodium salt T0750, TCA), taur-
oursodeoxycholic acid (sodium salt, T0266, TUDCA) % T}
A FFH(10 g/100 ml bovine serum albumin) 52 SigmaA}
(St, Louis, MO) A &< A}-83}53 © ™ [methyl-"H] S-adenosyl-
L-methionine> New England NuclearAFH(Wilmington, DE)2]
A &S, 2813 PPO (2, 5-diphenyloxazole), Bis-MSB [p-bis-
(O-methylstyryl benzene)], toluene (scintillation grade) &<

PackardAH(Downers Grove, IL)9] A|Z& A3t 1 9
Aul Aok AFEE EF B dFEZT S ALY
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stgon &3 Ha9) A TCAE YT v+ 5% 2
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451Jmoles)e AP:H;G i LHoﬂ 'T‘C{J 5]. 101 u1 201 oﬂ 7L7l
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st FE AT 2gae e g = 4°C
9] 0.25 M sucrose?} 0 &2 #F3te] 7o Hol I dAS
AAZ e 1Hs A Es Atk AES 1S WEE 759
ukste] 7holl Fo}l W sucrose S 7153 3 BF A A
3k th

g AEg A ARt e 94 2 54
A= E %—753}91‘3}
7t MEEFL A S =X 2~4CE Y23

=
T ZA Bold AHCE BEL P
#&ho] 9u 2] 0.25 M sucrosed
glass homogenizer (ThomasA} #|3%, chamber clearance 0.005
~0.007 inches)Z 2~4°CE FA|3}AA] 400 rpme] &%
24297 53] $8 vhasted 10% (wv)Sl 7 2HTAY
S TEUL o] 7 7AY EFE 3} sucrose density
gradient YA 2| H (1902 XA, v|EZ =g o} 9 nlo]
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A AR FY o ;le %L 0.5 M perchloric acid$}
methanol-ether £ A3 : )02 @l AS A 3E Green-

berg$} Rothstein(/6) O 2 &4 Alg Fo] 9l AS A
3 Tk biuret§ (1702 A sk

8) 4% A

rlo

Fo)A AAL Student’s t-testR FFPOH FoFF

0.05 ©]3t= 34t

7 3
1) FolA Zte] TMT B0l 0jR|s S HhEY
2% £ oEENe TF BA Azl 3E
Ao FH# Ry B3 EE FAANE ARL 1)
) MEREYel ¥ lolaRg ¥ TMT FHEE
Ao fo@ 5718 Ysdlth 5 9@ U4

9 2% F 1Y AR 2l M vEZEZ 0} 49
TMT A== AATEY o 23% P<0.05), 7o E
% 2% (P<0.05)Y Z712 Yeiddon 9 oy
3 52 AHAR FollA vEZ ol 239 o] EA
FAT = AATRGE 9 31% (P<0.05), 7} FETHTE=
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AATERTHE oF 34% (P<0.05), 7HEETRTE o 2% (P
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Table 1. Effects of time and model of biliary retention on hepatic subcellular thiol methyltransferase activities in rats

Thiol methyltransferase activities (pmol methyl 4-chlorophenyl sulfide min’lmg protein’l)

Experimental groups

Cytosol Mitochondria Microsome
Normal 6.30+0.61 5.09+0.66 5.02+0.50
Sham 1 day 6.1420.55 5.150.70 5.14+0.58
Sham 2 days 6.18+0.49 521+0.75 5.1140.54
CCS 1 day 6.190.52 6.28+0.78*" 6.17£0.66*"
CCS 2 days 6.24+0.65 6.69+0.87+ ' 6.94+0.73" 1
BDO 1 day 6.1120.63 6.82+0.95*" 6.4220.64" *
BDO 2 days 6.15+0.57 724+0.81" " 8.12+0.95" **

The data are expressed as mean+SD with 5 rats in each groups. Sham 1 day or Sham 2 days, sacrificed on the 1st day 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; BDO 1 day or
BDO 2 days, sacrificed on the 1st day or 2nd day after common bile duct ligation. *P<0.05 vs. Normal; " P<0.001 vs. Normal; ¥p<0.001

vs. Normal; %P<0.05 vs. Sham 1 day; "P<0.05 vs. Sham 2 days;

'P<0.01 vs. Sham 2 days; **P<0.01 vs. Sham 2 days.

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

hepatic subcellular thiol methyltransferase activities in rats

Thiol methyltransferase activities (pmol methyl 4-chlorophenyl sulfide min"'mg protein™)

Experimental groups

Cytosol Mitochondria Microsome
CCS 1 day 6.19+0.50 6.28+0.78 6.17+0.66
CCS 1 day+TCA 5.87+0.44 7.61+0.89* 8.42+0.98"
CCS 1 day+TUDCA 6.12+0.56 6.22+0.72 6.12+0.62
CCS 2 days 6.24+0.65 6.69+0.87 6.94+0.73
CCS 2 days+TCA 5.74+0.48 8.15+0.93" 8.79+0.88"
CCS 2 days+TUDCA 6.28+0.62 6.53+0.76 6.82+0.69

The data are expressed as mean*SD with 5 rats in each group; CCS 1 day+TCA or CCS 1 day+TUDCA, and CCS 2 days+TCA
or CCS 2 days+TUDCA. One of the following bile acids were administered intravenously through the superior vena cava, TCA or TUDCA
(45umoles/100 g body weight) at the time of CCS operation in rats. Then the rats were sacrificed 1 or 2 days after CCS operation.
*P<0.05 vs. CCS 1 day; "P<0.01 vs. CCS 1 day; *P<0.05 vs. CCS 2 days; P<0.01 vs. CCS 2 days.
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Table 3. Effects of taurocholic acid (TCA), and tauroursodeoxycholic acid (TUDCA) infusions after bile duct obstruction (BDO) on hepatic

subcellular thiol methyltransferase activities in rats

Thiol methyltransferase activities (pmol methyl 4-chlorophenyl sulfide min'mg protein™)

Experimental groups

Cytosol Mitochondria Microsome
BDO 1 day 6.11£0.63 6.82+0.95 6.42+0.64
BDO 1 day+TCA 5.70£0.52 8.43+0.98* 8.78+0.74"
BDO 1 day+TUDCA 6.05+0.60 6.73+0.86 6.36+0.71
BDO 2 days 6.15+0.57 7.24+0.81 8.12+0.95
BDO 2 days+TCA 5.67+0.55 9.39+1.02° 9.96+1.06"
BDO 2 days+TUDCA 6.12+0.63 7.08+0.91 8.02+0.82

The data are expressed as mean+SD with 5 rats in each group; BDO 1 day+TCA or BDO 1 day+TUDCA, and BDO 2 days +TCA
or BDO 2 days+TUDCA. One of the following bile acids were administered intravenously through the superior vena cava, TCA or
TUDCA (45umoles/100 g body weight) at the time of common bile duct ligation in rats. Then the rats were sacrificed 1 or 2 days
after common bile duct ligation. *P<0.05 vs. BDO 1 day; " P<0.001 vs. BDO 1 day; ¥ P<0.05 vs. BDO 2 days; P<0.01 vs. BDO

2 days.

Table 4. Effects of time and model of biliary retention on serum
thiol methyltransferase activity in rats

Thiol methyltransferase activities

Experr;umesntal (pmol methyl 4-chlorophenyl
group sulfide min” mI™)

Normal 15.74+0.91

Sham 1 day 16.23+0.95

Sham 2 days 16.19+0.90

CCS 1 day 20.12+0.98*"

CCS 2 days 22.46+1.12+"

BDO 1 day 23.94+1.24%"

BDO 2 days 25.61+1.29+"

The data are expressed as mean+*SD with 5 rats in each group.
Experimental groups are described in Table 1 and text. *P <0.001
vs. Normal; " P<0.001 vs. Sham 1 day; ' P<0.001 vs. Sham 2

days.
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Table 5. Effects of taurocholic acid (TCA), and tauroursodeoxy-
cholic acid (TUDCA) infusions after choledocho-caval
shunt (CCS) on serum thiol methyltransferase activity in

rats
Experimental Thiol methyltransferase
(pmol methyl 4-chlorophenyl
groups sulfide min" ml™)
CCS 1 day 20.12+0.98
CCS 1 day+TCA 24.57+1.18*
CCS 1 day+TUDCA 19.76%0.09
CCS 2 days 22.46+1.12
CCS 2 days+TCA 27.63+1.25'
CCS 2 days+TUDCA 22.14+1.04

The data are expressed as mean+SD with 5 rats in each group.
Experimental groups are described in Table 2 and text. *P <0.001
vs. CCS 1 day; ' P<0.001 vs. CCS 2 days.

g 23 29 AHRAI FellA EHY o] 34 4
T AATROE 9 43% (P<0.001), 7FEET RS 9
39% (P<0.001) F7H& Yebl ATk 28] 23 A
19 AHAIZ oA A o] a4 SHEE ARG
= oF 52% (P<0.001), 7FrETHobE oF 48% (P<0.001)9]
71 Jehdiler g3 H4 & 2 AR Tl A
g0l o] Th BAEE FATRIHE o 63% (P<0.001),
e R T o 58% (P<0.001)9 F7Hs UEUIT
(Table 4).
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Table 6. Effects of taurocholic acid (TCA), and tauroursodeoxy-
cholec acid (TUDCA) infusions after bile duct obstruc-
tion (BDO) on serum thiol methyltransferase activity in

rats
Experimental Thiol methyltransferase activities
(pmol methyl 4-chlorophenyl
groups sulfide min" ml™)
BDO 1 day 23.94+1.24
BDO 1 day+TCA 29.52+1.36*
BDO 1 day+TUDCA 23.62+1.27
BDO 2 days 25.61+1.29
BDO 2 days+TCA 32.75+1.43'
BDO 2 days+TUDCA 25.12£1.22

The data are expressed as mean+SD with 5 rats in each group.
Experimental groups are described in Table 3 and text. *P <0.001
vs. BDO 1 day; "P<0.001 vs. BDO 2 days.

v FEE AN ETS A2 AF TUDCAS FUA
A1d 3 2d AR W Y TMT E4== BF
)

iz 8 2] 7 gl th(Table 5).

FHoll g HAE A7 AF TCAZ FUANA 14 2 2
BHANAL v dHo TMT EAEE 2T &3 94
Tk A7 ol Hls) BAITA R gt
t = g8 H4 FF TCAS FYA7)|2
ANAE W dH o TMT 34 EE iy 247 4 23%
(P<0.001) 2 °F 28% (P<0.001)¢] Z715 e}
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%.?iME‘r(Table 6).
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Table 7. Rat hepatic thiol methyltransferase kinetic parameters from 2 days after choledocho-caval shunt (CCS 2 days) determined with

4-chlorothiophenol

Mitochondria Microsome

Experimental groups
Vmax
Km (mM) (pmol methyl 4-chlorophenyl Km (mM) Vmax

sulfide min’lmg protein ")
Sham 2 days 76.2+4.8 14.3£1.8 70.3£5.9 13.7£1.7
CCS 2 days 78.415.3 18.2+2.3* 72.617.2 18.9+2.1"
CCS 2 days+TCA 77.61£5.9 22126 71.846.9 24.7+2.4%"
CCS 2 days+TUDCA 76.915.2 17.7£2.1* 71.216.4 18.8+1.9"

Michaelis-Menten constants for thiol methyltransferase were determined using 4-chlorothiophenol and [methyl-’H] S-adenosyl-L-methionine
at 37°C for mitochondrial and microsomal fractions of experimental rat livers at two days after CCS. The data are expressed as mean+SD

with 5 rats in each group. Experimental groups are described in Table 1, 2 and text. *P<0.05 vs. Sham 2 days;
'P<0.01 vs. CCS 2 days.

2 days; *P<0.001 vs. Sham 2 days; P<0.05 vs. CCS 2 days;

"P<0.01 vs. Sham
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Table 8. Rat hepatic thiol methyltransferase kinetic parameters from 2 days after bile duct obstruction (BDO 2 days) determined with

4-chlorothiophenol

Mitochondria Microsome

Experimental groups
Vmax
Km (mM) (pmol methyl 4-chlorophenyl Km (mM) Vmax

sulfide min"'mg protein™)
Sham 2 days 76.2+4.8 14.3+1.8 70.3+5.9 13.7+1.7
BDO 2 days 76.5%6.5 21.5+22" 72.6+7.6 245435
BDO 2 days+TCA 77.846.2 27.4+2.7" 731472 29.8+3.1""
BDO 2 days+TUDCA 77.2+5.6 20.6+2.5% 72.2+6.7 23.942.6'

Michaelis-Menten constants for thiol methyltransferase were determined using 4-chlorothiophenol and [methy—3H] S-adenosyl-L-methionine
at 37°C for mitochondrial and microsomal fractions of experimental rat livers at two days after BDO. The data are expressed as mean+SD

with 5 rats in each group. Experimental groups are discribed in Table 1, 3 and text. *P<0.01 vs. Sham 2 days;

2 days; *P<0.05 vs. BDO 2 days; P<0.01 vs. BDO 2 days.
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