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= Abstract =
Induction of Hepatic Arylamine N-Methyltransferase by a Taurocholate Load in Rats

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

Department of General Surgery, Kosin University College of Medicine;
*Department of Biochemistry, Keimyung University School of Medicine

Purpose: The possible mechanisms of increased arylamine N-methyl- transferase (AMT) activity in
cholestatic rat livers and serum were studied. Methods: Rats were divided into eight groups: rats
receiving a sham operation, rats with a bile duct obstruction (BDO) alone (BDO group), rats with a
BDO plus taurocholic acid (TCA) injection (BDO plus TCA group), rats with a BDO plus tauroursode-
oxycholic acid (TUDCA) injection (BDO plus TUDCA group), rats receiving a choledocho-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 AMT
activities in the serum and in the hepatic subcellular fractions isolated from the above experimental rats
were determined. The values of Km and Vmax in this hepatic enzyme were measured. Results: The
activities of liver mitochondrial and microsomal AMTs as well as the Vmax values of AMT, were found
to be increased significantly in both the CCS plus TCA group and the BDO plus TCA group compared
with the CCS and BDO groups. On the other hand, the values of Km of hepatic subcellular AMT
was the same in all experimental groups. The serum AMT activity increased significantly in both the
CCS plus TCA group and the BDO plus TCA group compared with control the CCS and BDO group.
However, these serum and hepatic enzyme activities were the same in both the CCS plus TUDCA group
and the BDO plus TUDCA group. Conclusion: The above results suggest that TCA stimulates the
biosynthesis of AMT in the liver. Also, the elevated AMT activity in the serum is thought to be caused
by an increase in the membrane permeability of hepatocytes from liver cell necrosis caused by TCA.
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GEEAY 0, QU4 SFY EE 898
9 Aol o|B=EUE Wit AHA =, F
oF gl g ol Fxr} HA=EgE o e GF
A7 o7l ™,(L2) ol EFEAL FtsEle
7Zhe Hestd  wisiel @Al slFAelE ol
th23) #AE ALY AYH SFEIATE 2HE=
sto] Z+F AT MAE WEE 2AT dTFE0
o AT ol AFEo] Pz e; Uk 2
2 GFEAelA HE RS HE7Re o
A= @ 5A H4AQ alkaline phosphatase(4) 5'-
nucleotidase 9] y-glutamyl transpeptidase(5,6)$} A8
o]E A3x| wi¥H(xenobiotic biotransformation) 49l
arylesterase, carboxylesterase,(7,8) cholinesterase,(9) mono-

o

amine oxidase, catechol-O-methyltransferase,(10) alcohol
dehydrogenase, catalase, microsomal ethanol oxidizing
system, aldehyde dehydrogenase,(1]) benzoyltransferase
5] phenylacetyltransferase(12)ell thaiAqr 1 714 9]
Yz} FA et

Z alkaline phosphatase, 5’-nucleotidase = 7 -glu-
tamyl transpeptidase’ts BE-EH oA BAE F7}
Hel,(13,149 1 1AL 2FEAE X Hell F
7}%) taurocholic acid7} o|E HA9 FHz wHE
Z7HAA olE H4S YAE FMIAAE-6E A
o] arylesterase, carboxylesterase, cholinesterase,(15)
alcohol dehydrogenase, catalase,(/6) monoamine oXi-
dase, catechol-O-methyltrans-ferase(17) 5|7kl
A AR} gasie o AL FFENE 2
AE el 2719 taurocholic acid7} o|F A4 9 ¥
Ag dAlsle ol Ao YL FEAINT-1D
+ ZAojr}. 28l3 microsomal ethanol oxidizing sys-
tem, aldehy-de dehydrogenase(/6), benzoyltransferase,
phenylacetyltransferase(12)£ ©-F-&A| 7oA 1 84
271 Z7kse o Z1AL EEEANE AR e
Z7}5) taurocholic acid7} ©] & XA AL A
sto] olF HAo FAE FHAIGULISE Hol
ok ol @EEAITA o 457 HESHE
HAE a4 taurocholic acidz} ofwl HIE
Bl 2E Yobdchd GFEMZlA 1 A4S
7 MEsHE A450 ¥A4E WHEF 1A A5

g3 Aoz A4H

Arylamine N-methyltransferase (S-adenosyl-L-methio-
nine: tryptamine N-methyl-transferase, EC 2.1.1.49, AMT)
(I9)¢ tryptamine, melatonin, serotonin, histamine, L-
tryptophan methylester, aniline, N-methylaniline, N-a -
methyl-tryptamine, N, N-a-dimethyltryptamine, imida-
zole, pyrrole 9 N-methylserotonin %2 AJxle] &
(xenobiotics)] 312] Aol S-adenosyl-L-methionine2]
methyl7| & HolX#H(20) o]E2] wide FA4 3=
Hhe-g Hofsle A2 AAle)E AU H3kphase 2
xenobiotic biotransformation) ¥ 45 F HE H4=R
A EFEEY X F2 FXEFO] 9en(20,
21 7FH Eol A& cytosol, mitochondria 3! endoplas-
mic reticulumel] SFAHE o] Ur}.(22)

ol2]gt AMTE: FEAY 23l obrid d5-84
Al Zheh AN o 4 =7 FUlksElE A9
oeid glek ey o] HAF FFEATA o
H 71"l ¥ 21 gA =St FUkElE AE A
Bae op3x gich

o] AFE AMT B4 =7t BFETALANA o F
AP eA 2 717 ARE dobly] Szt A
stgon HFoA FER AR GRS HMAL
AF w= o o3 7§ (choledocho-caval shunt)
& A AFol GFEANA Hae) Aol 4%
€ ulXr}E taurocholic acidE A el FIAA
AXNHog WA 7+e] cytosol, mitochondria % mi-
crosomeoll 4] o] H49) BHEE AT v} tau-
rocholic acid7} Zhel4] o] A9l AL F3l
Aoz AAHE ARE Al 7 AHE Bt
w7k Qe

1) Al<F

S-Adenosyl-L-methionine iodide, tryptamine hydro-
chloride, DL-dithiothreitol, sodium azide, potassium te-
traborate: tetrahydrate, ethylenediaminetetraacetic acid
disodium: dihydrate, Triton X-100, potassium phosphate
monobasic, potassium phosphate dibasic, taurocholic
acid (from ox bile, sodium sait TO750, TCA), tauro-
ursodeoxycholic acid (sodium salt, T0266, TUbCA) g9}

chul Al EFH(10 g/100 ml bovine serum albumin) F
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2 SigmaAH(St, Louis, MO) #|&E& ALsiglen
[methyl-’H] S-adenosyl-L-methionine-2 New England
NuclearAH(Wilmington, DE)&] A)¥-8, &l PPO (2,
S-diphenyloxazole), Bis-MSB (p-bis-(O-methyls-tyryl ben-
zene)), toluene (scintillation grade) E-& PackardA}
(Downers Grove, IL)2] A& A&3lgdy) 2 9 o
W Aok ABEE 57 EE YFES ALesith

2) EF % AN

FTEL 4F ol Fe 2HoE ARE AF 280~
320 gol =+ Sprague-Dawley$ 9] = IFE A&t
Hed 1¢g sullE st ohgd o] 15F¢ez
ek & AT, THrETS ke ¥ 1
2 9 296 A7 HPAT F(F 2P)2E s
23 =@ F(bile duct obstruction)T-S FHI AW
F 19 9 2%l bz HPAL FF 2P)eE ¥
dow g H} &7 TCAS FYE +& 3¢
B AL AF Ogawad(9) Hilol wel TCA (AF
100 g2 45 umoles)E A= ol FI3 ¥ 1Y
g 2ol 77 AT HF 2P %t '
& el 7 TUDCAE FU3 & 29 AR
¥ Ogawag(4He] il =g} TUDCA (M5 100
gF 45 pmoles)E FriF Y ol Y% F 194 o
290l 7}t ABAY FHFE 2B2E S FEH
AW ELE ¢ T FED FUTFEE S F 1
o 2 2%l 77 AR FHF 2PLE H9e
o Fou giAWE2ga 4 TCAE FYY &
F9U NP YEY FAF Ogawas (@] ol wja}
TCA (MF 100 g2 45 pmoles)E FeiA Y Hof F
g F 19 W 2l 77 HPAD FEF 2L
2 3gich 393 gAHERS ¥4 TUDCAE #
P T F9T dANYEY AFE Ogawab ()2
Woll w}e} TUDCA (M3 100 g 45 xmoles)& =
A F 19 W 296 27 HYAN FHF 2D
2

7 AT N ¥ FEsisien AY H¥o
Y zAow At

Ag e AREe ASFAAETEAA AEFd 4
HEE A8E U5 & 9t

23 A% I, 97 AXYEY F4¢ 9 7}
FE AL "Ao] dF HEE vl HE 2
F 2404 52 Aololl HABAH F UEF ¢ Al

e AP 1247 F4A17] X ether ul
stollAl AABtolch T AR 7 TS} <
1 cm o}l2fF9) WRH2 FHAE 717} o] AR
T F 2 E0 BAE Ao 2 AEA @3
o] HA4eE EAsiet. 2eln Y A YR
e Aol ot FYI-E medical grade sillicon tube
& Agstel ARaRen e B ARET
Ak TCA % TUDCAYS] Aoig= o] &
?]-2 syringe pump (Sage instruments, model 341A)E

Agsto] 1587 FUeisich
3 ¢ A W MEEEY

EE AEToNA e HEL 12417 SAA ¥
ether vha] 3slollA AlPsiglon ER glpuhozy
B ANgse HE YA 28lne HEYe
A3l F 4°Ce] 025 M sucrose o2 HA-Falo] 7t
of ol I FHeg AAY GF & A&t
HEd 742 WEE F53| shitsled ol ol 9l
Q sucrose} & 7HEEt & B AAS AL

g Aga gl YRelsid AL odn
iL gAEE FAL

Zhe] AEEE L HEE ES FA 2~4CE Y
e A Aold AWoz wET Egtel 1
Z 9F 5 g% 2}o] 9wliEFL] 0.25 M sucroseg 4
€ t}g Teflon pestle glass homogenizer (ThomasA}
A|¥E, chamber clearance 0.005~0.007 inches)® 2~
4°CE FAsH4 400 rpme] 452 2YAYA S
3 & vidEe] 10% (w8 b =2 FANE gt
£} o] 7+ AN BHEE #3led sucrose density
gradient YA L)W (23)2 2 cytosol, mitochondria I
microsome 53-8 K-alsl it

A AERLHA TE 2HES 2~4CollH A
Beiglen o] uwf ALY U4 Eel7le Du Pont
SorvallA}2] RC-5B refrigerated superspeed centrifuge$}
OTD-65B ultracentrifugeit}. ©] off A-83% rotory
Du Pont Sorvalla}2} $S-34 9] T865 rotor$l3l sucrose
linear density gradient -8-§e| A= gradient former
(ISCO model 570)& Ag8}3ich.

49 AMT SIdE &EE 22 AR =H

Cytosol £89] o] & A8 ZAE cytosol &
Y YgHg Agstol 20088 01 M potassium
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phosphate (pH 7.8) buffer® 1247k 43 F ol
Z oo 2 5§ mg/mly} E|EF 025 M sucrose HoZ
3] 48t} AHE-3l9ltl. Microsomed} mitochondria &
9] o] A AES ZAE olF FHE TR ¢
o2 5 mgmizl HEF 025 M sucrose Yo7 e
A7) % 1% Triton X-1002.2 wi2 H4sie] & &
g Agesict

5 &4 §dx 53

A3 ZHAE F3E AMT 845 FHL A
29 37 tryptamine hydro- chloride$} [methyl-H]
S-adenosyl-L-methionineo] ¥-4% S-adenisyl-L-methio-
nine iodideE 7] & A83}o] 37°Coll 4] 2087 HE
LA 71E Eoll HAEl WAA N-methyl tryptamine
& isoamyl alcohole] E3% tolueneo & F&4t ¥
o ASE FHs H4d AZE Al
Lyon3} Jakoby(24)Hell 2lslgicl. o] H4e A
e 187kl 1 mle] ¥4 e 1 mge] Aol
H}-25}e] AMAEF N-methyl tryptamine-S- pmol2 U}e}
i

o] AdolldE A B4 FAE FHH B
EE Fol7] Aste] 22 A8l djzlo] 23] A+
o] 1 HFXE HAsch

o] AgelA A% WA AlF7|E Packard Tri-
carb 4530, luiquid scintillation spectrometer%]t}.

6) Kmx] % Vmaxxje] &3

T4 ¥ 29 A BE AYFY AEXEY AL
AN BEW} 239 713 F typtamine hydrochlorideE
Adlstod o] 71 Yl 71A HAHE A= F
o]E 7]A M3} S-adenosyl-L-methionine 3 [methyl-"H]
S-adenosyl-L-methionine 7|2 HHg& A8slo] AMT
o YHEE FHY ¥ o] AHerfE =7 WS
Sx9 A¢vidxE 23 A9 1A %
Bel J1 AR AFSHXE ALt olFHs
X (double reciprocal plot)yg Z %3} t}-g o]Zeozy
E] KmX|9} VmaxX]§ 4H&(25)8 e}

7 Sl ¥

24 A8 59 A Aeke 0.5 M perchloric acid
9} methanol-ether E3H3 : N A4 A& F9 o
WA HAQ26)% ohg biuret] (27) 22 HF3lAct

8 43 2%

o4 AL Swdent’s t-testE P ov] HAF
FE 005 oj3t2 33t

| o}

1 BFNM SEE IHYRE == EHEEHY
of €& A AlZHo| 2] AMT R4 =0l O]
e o8

HAMA FEH HAYELE AFE o e
microsome F¥H 3} oA HAAMNE AZE =
7+e] mitochondria®} microsome F¥ojl4 AMT #A
e $A%Hez A% FUME Jehidcth F
gy AR F 19 A FollA micro-
some H#o] AMT $A4A5E AATH}E oF 56%
(P<0.001), 7lETEHE oF 54% (P<0.001)9] F
7He Jebiigien 3 dAWEd ¥ 2 A
A7l FollA microsome 23] AMT 84S E A4
TR oF 63% (P<0.00D), 7IeETdRos %
59% (P<0.01)9] Z71E Jehlgict daR=E Al
7 F 19 2 29 AAAZ FellA 2+2] mitochon-
dria ¥ AMT 45+ AYTHEche 27 %
35% (P<0.05) 2 ¢ 42% (P<0.05), 7tFEFRtE=
zbz}b oF 37% (P<0.0S) B oF 42% (P<0.05)¢] &7}
£ Yehiigles 7+e] microsome #39] AMT 4
B AATEEGE 77 oF 104% (P<0.001) W o
69% (P<005), 7Irediche 47 o 102% (P<
0.001) & <k 66% (P<0.001)8] Z7}& jtehgicl.
18]3 7} mitochondria®} microsome $-3]2] AMT 3
AEE 93 AYEEE A7+ 2RHAE
A7l F2ell 4E vzgs de aRsENiE A7
Toll4 el AMT A4 =7} 93 WFWELS A
79 AMT ARt 7} o FrtEled T
25 ozt Aol wE WE-S Uck(Table D).

48] cytosol E-HollA AMTS] SAEE EE 4
HEolA ¥ o wHEE Jehlx gkgkcH(Table 1).

2) HFOIM SE HHURE W HEHN Al
TCA £& TUDCA F¢/0| 2| AMT @4
Z0) DiXle 9%

NHNA FL AYWELE A7 HF TCAE
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Table 1. Effects of time and model of biliary retention on hepatic subcellular arylamine N-methyl-transferase activities

in rats
Arylamine N-methyltransferas‘e activities
Experimental (pmol N-methyltryptamine min~'mg protein ")
groups Cytosol Mitochondria Microsome
Normal 1.30+0.30 2.48+0.41 2.04+0.32
Sham 1 day 1.29+0.27 2.46+0.46 2.06+0.30
Sham 2 days 1.31+0.28 2.48+0.48 2.08+0.34
CCS 1 day 1.33+0.27 2.88+0.52 3.18+0.38%
CCS 2 days 1.30+0.31 3.111+0.56 3.32t0.45°'h‘
BDO 1 day 1.3740.34 3.36+0.65" 4.16:£0.61°"
BDO 2 days 1.28+0.25 3.51£0.62%¢ 3451046

The data are expressed as mean*SD with 5 rats in each group. Sham 1 day or Sham 2 days, sacrificed on the Ist
day or 2nd day after sham operation; CCS 1 day or CCS 2 days, sacrificed on the Ist 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. CCS, choledocho-caval shunt; BDO, bile duct obstruction.

a = P<0.05 vs. Normal; ¢ = P<0.001 vs. Normal; d = P<0,05 vs. Sham 1 day; f = P<0.001 vs. Sham 1 day;
g = P<0.05 vs. Sham 2 days; h = P<0.01 vs. Sham 2 days; i = P<0.001 vs. Sham 2 days; j = P<0.05 vs. CCS
1 day.

Table 2. Effects of taurocholic acid (TCA), and tauroursodeoxycholic acid (TUDCA) infusions after choledocho-caval
shunt (CCS) on hepatic subcellular arylamine N-methyltransferase activities in rats

Arylamine N-methyltransferase activities
{(pmol N-methyltryptamine min~ 'mg protein ")

Experimental

groups Cytosol Mitochondria Microsome
CCS 1 day 133027 2.883+0.52 3.18+0.38
CCS 1 day j

+TCA 1.37+£0.34 3.45+0.55 3811043
CCS 1 day

+

+TUDCA 1.28£0.25 2.72+0.47 2.94+0.35
CCS 2 days 1.30+0.31 3.11+0.56 3.32+:045
CCS 2 days m m

+TCA 1.35+£0.29 3.88+049 4.10:£0.52
CCS 2 days

+TUDCA 1.25+0.23 2.961+0.43 306041

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 (45 umoles/100 g body weight) at the time of CCS operation in rats. Then the
rats were sacrificed 1 or 2 days after CCS operation.

j = P<0.05 vs. CCS 1 day; m = P<0.05 vs. CCS 2 days.

2YAA 19 9 29 AHAHE @ 2 microsome  FULHT A7) Tol v EARHoD Fo8
el AMT SAES 29 ARARE @ 2 mio 7HE Ushigid. & 9B EUEY AF TCA
chondria £3]2] AMT RAEE WEFY 293 ol § Y472 19 Y 29 AFHAHE @ 2 micro-
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some £-¥2 AMT $45¥ d=FQ $9% i
WEAR A7 FE 242 <F 20% (P<0.05) W
23% (P<0.059 Z=71E el e mitochondria
EYellA o] Ha9 BAEE FHW WAHEY A
¥ TCAE FYUAIZIZ 29 AAAHE Tt A=
Bt o 25% (P<0.05)9] F71E Vel ey
Zke] cytosol EHollAE FHH NFWEYL AF
TCAE FYAA 19 A 29 ARAZE of o] I
9 AEE FAf Wl A =G FEA of
AEdE A7 A F TUDCAE FYAA 19 9 2
4 FAARE W= 72 3F AXREYCNA o] 5L
o BYEE 25 =T FATHLE FA% 2
o]7} {18tk (Table 2).

A GHAMNE AL HAF TCAE FYAA
29 ZAAARHE o 7+8] mitochondria 3 microsome
3o AMT #AxE dizFQ g3t A7
:1‘01] v FAITH R o3 F7HE RS
& 2o HAE TCAE FYAFIZ 29 AFAAH
o] 7+e] mitochondria B8 2] AMT 4 EE iz
Q@R A7) FrEo o 28% (P<0.05)9
7V Jetdiglen] 7t microsome F¥ e AMT %
S dz2FHEd o 40% (P<001)] 2718 et

ox ofk r-h o N

Wik 22y 7he) cytosol E-#HolAe @ubHE|H
AF TCAE FUAA 14 9 29 AARAZE o o]
B YAHEE H wFe] gisich =3 Gty
21 ¥ TUDCAE FUAA 18 9 29 ARAHE o
T 7Y 3% AEEHAA o] T4 PAHEE EF
iz Zolrt gl (Table 3).

3) HF0IM SEHE IFURS T= HBHM
o ©& FA AlZto| Aol AMT R4 =0l
Dixls A&

AFoA FE HAWEY v GIHHNE A
e W ¥Yo AMT A EE FAYH22 #9
A Forsigdch & F9U ANEY ¥ 19 F
A7 FAA el AMT A& A4TEGE
<k 25% (P<0.01), 7kred e ¢ 21% (P<0.05)
9 715 Jvetdlew, 93 HAHFY ¥ 2
g AHAI FollA A o] AL A EE AHY
T 9 7iregdices 47 o 37% (P<0.001) Y
o 34% (P<0.01)9] F7HE Vet a8n 9@
s F 1 9 AT FollA HAe o] 54 €A
e A4THEE 49% (P<0.001), 7lgedEs
oF 45% (P<0.01)2 F7HE vellgien d3tsy

Table 3. Effects of taurocholic acid (TCA), and tauroursodeoxycholic acid (TUDCA) infusions after bile duct obstruction
(BDO) on hepatic subcellular arylamine N-methyltransferase activities in rats

Arylamine N-methyltransferase activities

(pmol N-methyltryptamine min~'mg protein ")

Experimental
groups Cytosol Mitochondria Microsome
BDO 1 day 1.37+0.34 3.36+0.65 4.16+0.61
BDO 1 day
+TCA 1.26+0.28 423+0.72 493+0.64
BDO 1 day
+TUDCA 1.35+0.22 3.41+058 3.97+0.54
BDO 2 days 1.28+0.25 3.51+0.62 345+ 046
BDO 2 days s '
+ +
+TCA 1.18+0.26 4.50+0.68 4.821+0.54
BDO 2 days
+TUDCA 1.31+0.23 3461055 3.32+0.49

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 (45 umoles/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.

s = P<0.05 vs. BDO 2 days; t = P<0.01 vs. BDO 2 days.
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¥ 29 AN Felld @AY o] 1L gHEE
4T 4 7IeEdEde 47 o 48% (P<0.001)
3 ok 45% (P<0.001)2] Z7}& Ul th(Table 4).

Table 4. Effects of time and model of biliary retention
on serum arylamine N-methyltransferase activity

in rats
Experimental Arylamine N-methyltransferase activities
groups (pmol N-methyltryptamine min~' mi™")
Normal 9.21+0.83
Sham 1 day 9.49+0.91
Sham 2 days 9.42+0.86
CCS 1 day 11.53+1.08™
CCS 2 days 12654127
BDO 1 day 13.72+ 147
BDO 2 days 13.67+1.41¢

The data are expressed as mean+SD with 5 rats in each
group. Experimental groups are described in Table 1 and
text.

b = P<0.01 vs. Normal; ¢ = P<0.001 vs. Normal; d =
P<0.05 vs. Sham 1 day; f = P<0.001 vs. Sham 1 day;
h = P<0.01 vs. Sham 2 days; i = P<0.001 vs. Sham 2
days.

Table 5. Effects of taurocholic acid (TCA), and taurour-
sodeoxycholic acid (TUDCA) infusions after
choledocho-caval shunt (CCS) on serum aryla-
mine N-methyltransferase activity in rats

H "y AMT A EE $9% AFHETLS
A7 23 FREAE A 2 el AE vlage
e FREAE A Fo] 3T AFHELE A
7 FHo} o] Hael AAEI} R o Fobsigich
adqy & T EF 2A Ao a8 wEL gl
(Table 4).

4) MF M SES AN U SR Al
TCA & TUDCA 80| ©HS| AMT ¥
MO DiXies A&

HAAA FER HANEEE A7 AF TCAE
FUAA 19 9 29 FAANAE W e AMT
HEE d2F 293 AAYEET A7 ol
vls] SAgH ez {eod 715 Jeluiglel F
g AT AFE TCAS FYAFIR 19 F
29 ZABAHE o YO AMT 45+ dz27
F93 dAAEET ALY FRAO 47 o 28% (P
<0.01) o ¢F 25% ®<001)Y Z7HE jrehiglt)
aeh} S diBZWEEE A7l AF TUDCAE
F9IA1A 19 9 2d ARARE o ¥4 AMT
gAEE 2F dizgd d Xe)7} gilcH(Table ).

A3 SR E A7 FAF TCAE FUAA 1

Table 6. Effects of taurocholic acid (TCA), and taurour-
sodeoxycholic acid (TUDCA) infusions after
bile duct obstruction (BDO) on serum arylamine
N-methyltransferase activity in rats

Arylamine N-methyltransferase activities

Arylamine N-methyltransferase activities

Experimental Experimental
groups (pmol N-methyltryptamine min~' ml™") groups (pmol N-methyltryptamine min ' ml ")
CCS 1 day 11.53+1.08 BDO 1 day 13.72+1.47
CCS 1 day k BDO 1 day q
+TCA 1472+1.41 +TCA 17.46+1.64
CCS 1 day BDO 1 day +
+TUDCA 11.32+1.14 +TUDCA 13.58+1.53
CCS 2 days 12.65+1.27 BDO 2 days 13.67+1.41
CCS 2 days n BDO 2 days 171
+TCA 15.84+1.55 +TCA 18.23+1.71
CCS 2 days BDO 2 days +
+TUDCA 12.81+1.20 +TUDCA 13.50+1.45

The data are expressed as mean=+SD with 5 rats in each
group. Experimental groups are described in Table 2 and
text.

k = P<0.01 vs. CCS 1 day; n = P<0.01 vs. CCS 2 days.

The data are expressed as mean:t SD with 5 rats in each
group. Experimental groups are described in Table 3 and
text.

q = P<0.01 vs. BDO 1 day; t = P<0.01 vs. BDO 2 days.
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4 9 29 AAANRE o A9 AMT 45+ o
27 SR A7 Foll vy FAGHoZ §
ol%t Z7HE vERAICE & 3 2F TCAE
FUAFI 19 2 29 AFAAHE A g AMT
Y42 dz27 gadant A F2o 7z o
32% (P<0.01) B < 33% (P<00DS] Z7}E& e}
Hgieh v 234 AF TUDCAE FUAIA
19 9 29 AARES o A AMT 4=
2% tjz=F3 4 Zfelsl gigivk(Table 6),

5) SE FYRE T= HEHY F 20 A
gt AETOAM 2H AMTS Kmx| W Vmax
Xo ME

¢ ¥ 29 AN RE AYTAA 719
AMTS 2% 714 & tryptamine hydrochlorideol] &}
A KmA @ VmaxX & £3$E W KmX&e 25
H 50! gk (Table 7, 8).

AHANA T HBAFES A7 AF TCAE
FAsta 29 AAAIRE off 7 mitochondria 28 9]
AMTS] Vmaxxl& 7bpgnt A7 FEOw o 64%
(P<001), FEF HARWEYH AU FHRoE o
33% (P<0.05)9] F7HE vehlIch $FNA F9
I oA EERE AW F 29 AANHRE o 2

microsome 53 2] AMTE] VmaxX)+ 7bpeur A7

s % 65% (P<0.01)9] Z71E Jehuiiglch

HFNA FFF WA AFHE A7 A F TCAE
FYst 29 AHNAZHE ol 7 microsome F3H 9
AMTE| VmaxX|& 7FpEdt A7 TEOE o 115%
(P<0.001), F2# P WFgr A7 FRo}be &
30% (P<0.05) 7+ Jvebliich 281z 934 o
AWEg-E A7l 2 F TUDCAE 3tz 24 7
A& o 7F microsome E¥ 2] AMTE] VmaxX|&
7hEgnt A7l PR ok 33% (P<0.05)¢8 E7HE
vetdigich a8y #93 dAYERE A7 #3
vl gle wi W Zels} glglcH(Table 7).

BAHNA FBHAHE AD F 29 AANZE o
7} mitochondria 4 microsome ¥3 9] AMTS] Vmax
A sheett A7 FEOe 4 o 51% (P<
0.05) @ o 67% (P<0.01)2] F7HE Jebligich 3
FoeliA FRHHE A AF TCAE FYstar 2 Y
7741 5& o 2t mitochondria W microsome % 2]
AMTO| VmaxX)& 7tegdt A7l FHEehs 247 <F
105% (P<0.001) = <F 146% (P<0.001), gotasljalnt
A7 FRebeE 2b7k oF 36% (P<0.05) W <F 47% (P
<0.01) F7VE viehiigich eyt @3=HE A7
A ¥ TUDCAE Fislzn 29 A#AZEE = 2
mitochondria % microsome E#2] o] &H 42 Vmax
Ae et A FEAGE AT 9F 41% (P<

Table 7. Rat hepatic arylamine N-methyltransferase kinetic parameters from 2 days after choledocho-caval shunt (CCS

2 days) determined with tryptamine hydrochloride

. Mitochondria Microsome
Experimental
groups Vmax
Km (mM) (pmol N-methyltrypta- Km Vmax
mine min_ 'mg protein” ')
Sham 2 days 33.6+4.1 59412 36.1+34 52+10
CCS 2 days 34.1+47 73+1.7 372439 8.6+1.5"
CCS 2 days hm im
+ +1.4™ + +1.7"

+TCA 34451 9.7+1.4 37.7+43 11.2+1.7
CCS 2 days + " + +14t

+TUDCA 339+46 73+1.2 36.5+3.7 81+13

Michaelis-Menten constants for arylamine N-methyltronsferase were determined using tryptamine hydrochloride,
S-adenosyl-L-methionine iodide and [methy1-3H] 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.

h = P<0.01 vs. Sham 2 days; i = P<0.001 vs. Sham 2 days; m = P<0.05 vs. CCS 2 days.
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Table 8. Rat hepatic arylamine N-methyltransferase kinetic parameters from 2 days after bile duct obstruction (BDO

2 days) determined with tryptamine hydrochloride

Experi Mitochondria Microsome
xperimental
groups Vmax
Km (mM) (pmol N-methyltrypta- Km Vmax
mine min~'mg protein ')

Sham 2 days 336x4.1 59+12 361434 52+10
BDO 2 days 324136 89+19¢ 36.8+3.8 87+14"
BDO 2 days is it

+TCA 34.6+4.8 12.1+2.2 38.1+4.7 128+1.8
BDO 2 days + 4168 + +16

+TUDCA 33.8+44 8.7+1.6 37.5+42 831 1.6

Michaelis-Menten constants for arylamine N-methyltransferase were determined using tryptamine hydrochloride,
S-adenosy!-L-methionine iodide and [methyl-’H] 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 § rats in each group. Experimental groups are described in Table 1, 3 and

text.

g = P<0.05 vs. Sham 2 days; h = P<0.01 vs. Sham 2 days; i = P<0.001 vs. Sham 2 days; s = P<0.05 vs. BDO

2 days; t = P<0.01 vs. BDO 2 days.

0.05) = < 60% ®P<001)% Z7+& ellgien
gt A7l 3 Blafe e H Zelst ¢l
2t} (Table 8).

| &

7+ Al W A7E F o= AVIEgE o A%
A lgol ciekstm ghslch 7he Feoesl ook
4t E-E EPTE AAlo]EEo] REA A Y
Hoz o]F FAEL oA tAXA 2 HAES
A A7 AU ke zF o) AEu Fe 98-S 3
o o o] A71EY dAZeH dAlse] ol &
FgeE 7l5& 7 w2 e a2 289 JE
22 albuming H|EH o8] hlAE Ao
B Fa obgE A €4 ERAES ANsln
At 7% 7 %ok ofvzt F4% A4 7
S5 Mk ol ke JleE F 5l Aol E
A g 7] 3 2R HE Jlee A9 €4
FA)oll WAl 7)ol

SF AR o] £4F wod el AMT ¥4
5ot 7k e ez 4#A Qv wekd gF
A AELYCNA o] E Ao A4S HF V]
Ag st Fozs YFEAZNANY Aol

o

AN wghol] didt MEE XNHE dE T Y& A
2 Adsy =g gEEAME 7 E4e) opise
HeE Aol oidh AREH P 53] ko] AF
7159l dto] ¥¥A Aoz Azt

GEFEAE pitsle OEE AN HAEE
1A 20E e Bk olyel HFEEAlY A7
o] Aol ute} 7t 2A L AA, AYuwly, g5
A, Aadl, A w3t 5 YuldhEel Wil A4
Aoz veldcl(3)

8F 9 GFEAN BN =7 £4E FEE Koun-
touras5,(28) AE(29) W FEG0)9 Hag 24 3
Ao S AAG ¥ 12470] AYYE we
ge ZAEEe] A4 g4E Jehliglen FA
g5 AEE F457] Agckn 8ok 28 1
4 Folle 7t A Holl HAHYo] Hisln 3
A R dF AME Hfo] Helda en
olx 23Hole Aol ¢t zhAS = iwol
QEAME FAlo] FrtHn AR3y AAHcta
sk 2ela o]lF 6FHEIE 7|9 A3 wH
7} Jehdel e sisich

Zroll GFEA} obr]slo] 7ho] £4E o b
A EoNA A=, ZAE 22 Seldes ALES
7+ 233 45X 2 4= WFo] AsA
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it A4 3 g8A gk AgHeE 83
o) FgRg A%l GFLHE oPIAFIE el
A 2 BAES WESE A4S Bon 1 Fol
AE B3] AAolE A W3 HLFo] Wt olF
F ZASI} FUsEE Aol E AA I A4S
cytosolic xanthine oxidase,(3]) microsomal ethanol oxi-
dizing system,(I6) cytoso-lic glyoxalase 1,(32) cytosolic
aryl sulfotransferase,(33) cytosolic 3 microsomal al-
dehyde dehydrogenase,(16) microsomal gl mitochon-
drial benzoyltransferase, microsomal 9] mitochondrial
phenylacetyltransferase,(12) microsomal 8] mito-chon-
drial AMT, microsomal 9 mitochondrial thiol methyl-
transferase(22)e|™ 1 VA X7t ZAsle= Aol F
A W3 E4AE-S microsomal % mitochondrial aryl
sulfotransferase, microsomal UDP-glucuronosyltransferase,
cytosolic, microsomal 9] mitochondrial rhodanese,(33,
34) microsomal glutathione S-transferase, cytosolic glu-
tathione peroxidase,(35) microsomal % mitochondrial
monoamine oxidase,(7,36) cytosolic, microsomal gl
mitochondrial catethol-O-methyltransferase,(36) cytosolic
catalase, cytosolic alcohol dehydrogenase,(16) cytosolic,
microsomal 2 mitochondrial arylesterase, cytosolic,
microsomal 9 mitochondrial carboxylesterase, micro-
somal B mitochondrial cholinesterase(!5) §22 <4
A 9. a2y GFEAZA olE AAlelE A
Al W qde YAS F27/1HA A A7
A o= AXE 98] dx AL arylesterase, carb-
oxylesterase,(7,8) cholinesterase,(7) monoamine oxidase,
catethol-O-methyltransferase,(10) alcohol dehydrogenase,
catalase, microsomal ethanol oxidizing system, aldehyde
dehydrogenase,(/1) benzoyltransferase, phenylacetyltrans-
ferase(18) So|t}

o] Aol AAolE Al WHE HLQY AMT
o] $AE7 GFEALANA o) FIEMEA 2 7]
Aol dxtg golrr] Hste] AP@ Folct F(22)
o) Hiel oshd AHS FFBL AYY F HF
2470l 4] mitochondrial AMTS] BAEE FEH
2% F 19, 29, 39 % 794 FAGHoE #9
3 2712 Jeleba 3193 microsomal AMTS)
SAEE FET AR ¥ 19, 29, 39, 79, 1Y
3 286l foE 37HE JERscha disle
cytosol £¥ollAdE ¥ WFeol Uik e o]

o} e AMTE 33 &FEAi7te] mitochondriagt
microsome S-H oA 1 AT FUEE AA0F
A4 Wgk zieln stdew 2 Fv 71"l el
Ay Z4id g49 Fvtedl o9 3 Fdat
Zgsl3 gtk a2 F2)E FFEM A Al
A AMTE #A4=71 Z719 AL SFEANA
VentE 2AS ofgd] 7HAlEete] £3A gAlo]
o] AAe HWAS Fvlet BAYE Qlckx e
8 GF AT AMTS A4S F7he @52
A7l Yehtbe GEAZEe] A3 fisita
sk 2y oW EBA-e] @FEMILHA ol
Ao AEE F7HAFIEH Zldsdeds &
A Adedsta QIA gk

o] AYANE GFEMBNA o]E Hio A4
7} 2749 &l o] ATl Rzt
e AL o] T BA T} GFEALNA ofd
249 aiel g FItEAETE s Aol o]
g syl 9 ey F2 FEEDL 7HAY
¥l Ogawas(4) I 33 A7 Wl ¢Jsisdct

Z A, 2o 0F9 FEHe Ao G
& A7 Belo|a, A, B AFNA FH
T HANEGE A7 Zfeirh o] F 2RE AT
o] ADNAFE W GFAY w5t AR FUEe
He o g He Azte| BHAFF FGUA
A2 g3-g #HA7 Bde] FHU dFWELE
A 2EEg 2 FvlY &E7F whade Aol
t}.(4,37) A, 292 #ANA Fg dAHFTY
£ A7 AX TCAE 4oiA Holl b FUste
7+ ol ©F 2AE ARAI 2eloln] Yl 2l
o HFNA FEH ARz Gag SN AF
TCAE AR el ot Fsted 2 Hell FF
A& vS A7 2heltt weka] o] 471
2l Agdezy A7t Aol wE 7 e @
FA4 5 3719 A9E 4% vayg 5 ey of
£ EgRg At FEHE A0 AF
TCAE AthAd™ ol U8 =2xda Fgat Wy
24 A4 TCAE AN ol 4% Rz
7t W TCAS] T¥sjoll @& TCAS] A3E Yol ¥
7t Q& AHelth4.7)

o] dFollA = sht Fadshor & HE FiAlF
E U9Eae £571 a2 ol a4 AT v
2 aRE FAAErt s Aok WA EF
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EHeNA BAE7L ZFAES| = arylesterase$} carb-
oxylesterase2] Alell od&r& FA ¢hvrhi: TUDCA
(78 98 HEZ 9HH4E A AF =&
FE AAEUEY AF AR Y ol gF FYA
7 TUDCA?| A#E H&slo] B3l

o] AdgelA A FFA HFHE}E A7
F 19 9 29 A#HAHE ol 7k microsome 39
AMT 845 BAIRH g Fo3t 715 e
fiet. 223 N FANE AU F 19
2 7 HAHE uf 7+ mitochondria % microsome £
e AMT 84 5€ §9% 718 Jeids &
#H o] A¥oll4 7} mitochondria ) microsome -3
2 AMT 45 398 dAYEES A7 T8
ob GRHE A7 FollA 42 o] Fvksld

o] Azlz Kol 7+e] AMTE 7+e] ©F-&419 A
7 AE 279 2% dZAYEE@E AR
dE 2 A= FvkEE AS & F U

o] AgoNA HAFNA FFT P YEHE A
AF TCAE FUAA 19 4 29 AAANAE o 2+
microsome 32| AMT AT iz#9 Fghat
W AEGRE A7) Foll vl FAGHoR Fot
7+ veRlgich ey 7F mitochondria B¥ o]
A2l AMT S4 5 "FA F43 iy 3
< AA 24 FAAARHE WY F98 FUHE e
ek zeln dFA FRANE A FAF TCA
€ FYAA 29 F#AAFE W T mitochondria Y
microsome ¥3]ollA AMT AT+ iz 93
sk A el wis) F2d FIHE Jehuiich
H o] AHolA A NA FHT HYNFEE £
gHHME AT HF TCAE FUAF L 29 #H=
AlAS ul 7t mitochondria % microsome 3 9]
AMT?2] VmaxA& ZHzte] Wizdqd F93 dA«
0 A7 F e gy A7 Tl vl §
A% F7HE Jebligich el o] AdelA &3
4} tryptamine hydrochlorideoll i3k AMTS] KmX)&
2E AETe X £4504 §A% HES U
elli=] gkstet.

o] A3z Ho} TCAL 7+9 AMT A& #x=3
txn 2HY ¢ den Es TCAE Y49 4d¥T
EollA o] A4 KmX& HEo] gled4] Vmaxx]
7t F7HR AL Y9 288 $F o s dFe
Adets AzHgict
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AANA FEH HAYEY e FRHHE A
71 AF TUDCAE FUAA 19 2 2 ARAHS
ull 7} cytosol, mitochondria % microsome $-3ol| A4
o] H4e VAL EF iz ¥ oy} gisl
ch o] A#E E uf TUDCAE 7+ AMTY @A
FESAE et #2348 Sl

o] A¥ellA FF oA FEH HHNUEY v G
AHAE A¥ln 19 9 29 AARAZE o €A
AMT 84 5E Aoz fodt 718 Ve
Rk e oldfl o]F AT 7 cytosol HEol
A o] 54 BAE HEL gt o] A4
g3l AMT BAEE 93 WIYELTE A
T8 GHEE A7 F A 43 vages o
E gH#EAE A Fol FEH A AERS AF
TR} o] ALe] AR 7t ¥ Fkegdc 2
2l o] A¥elA F oA TR WAYEY =&
gaRHNE A7 AFE TCAE FYAA 19 9 29
AHAHE A A AMT §4EE 2479 gz
TR 22 A HEE A7 F e gk
AL el vlE {98 F7HE vehligich ey
ol AETe 7 cytosol FHl|A o] Hio] G4
S HEo] gtk & 7F cytosol £3 9] AMT @
Ax7t Fobstx] oA Fudt A WEY oy
g g ol dFEAE oIAANAY FEH
WA HEY AF Er g3 2F TCAE 53]
AR o A AMTY A4 %7 folsiA Fvts
et o] ZAze} TCA FJol] & 7ol HA7}L #
W chE B3840 & w SFEA A T4
o] Bdeo] FAE FHA AL GFEAMT AXE
Aoll AW o] HaAl TCAo| g 7He] nAZ 73
AEetre] Faldo] gRxlo] Jepd Aztz 4zbxich

o] Agalld FEW AN EY v FHRHANE
A7l AF TUDCAE FYAA 194 9 29 AxAz
+ o ¥4 AMT ¥ = EF dizgd 4 %
o]7} glitt o] AFAE & w TUDCAx ZHAES
Fitdels S XX Y Aeg Az,

ol T4 XA o] Y AHAANE & o EF
SAH A AMT B4 E Frle E54 & 53
TCAoll oj#] o] Aol PAo] FExo] Yepd A
2 Aztsle] obgE ©FEEA] A o] H4o] €A
F AKX F7le TCA| <%t 7te] AR X
2te] Ao g2E]lo] of FAV} ZhellA HFor
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ek §25ol Uehd Atz Az
2 =

of dAFv HFTATAA FAHES FUisle
AMTS] 845 F71 7139 UF-E dohlr] 9%
o] APslgien fF A FEU AR G =
AN A% mE F93 BEURERE A7 AF
TCA i TUDCAE A+ ol A7 ok 74l
Ho g AMTY BAEE ZH3lo] o] Hikol ot
o} GFAtel A7E Yol Bsirt

A oNA FET HAHESE A7 HF TCAE
FAAA 19 2 29 ARHE A g4 4 T
microsome 23 o] AMT ¥AEE dj2F¢ F¢H
A WEgur A7 ol vl FAIGHo2 {A%
Z712 Jehfigich. aey 7 mitochondria -3 ol
Ag] AMT S4 5+ A NA 43 AAHELS
AA 29 ARARE AT A% F7HE R
k. #FellA GRHME A7 FAF TCAE FUA
A 19 2 29 ABANAEET o EHAM, 28z 3
HollAl SN E A7 AF TCAE FYAIT AF
TCAE FYAA 29 ZAAAAHE o} 7+ mitochondria
9 microsome EHol| A2l AMT A EE =T
st A7 Foll vls f-% F7HE JdEhiSL
ok e A e ABYEY = 98
HE A7l ZAF TCAE FYAA 14 9 29 3#
AZE w 7t cytosol ¥ ollAe] AMT A9t §1
FollAl g A WEY £v ZFRHHE A7 F
¥ TUDCAE FUAIA 19 4 29 AHARE o
3} 7F cytosol, mitochondria '3 microsome -3 oi}
A8 AMT B4EE BEF dzF ¥ Zol7t ¢l
et

HFeAl FE3 AAYEY £ SHHANE A
71 A¥F TCAE FYA7IE 29 ANHE o T
mitochondria 2 microsome ¥-¥ 2] AMTS] Vmax X
 dlzEe) FE dANEget A7 F =5 7
et A7 Foll vl {29 F7HE Jehlgd
o} zeiu fAF A FE3 WFYEY £ @B
HHE AL AF TUDCAE Fdstx 29 FAR
£ W AMTS] Vmaxxe 2F =3 H Xel7t
Uit o] A¥elA FAE uyptamine hydro-
chlorideell thH¥ AMTS] KmX& 2E AT 7+

AEEYAA Foigt HEFE JehlA gksirt

ol49 Atz Rol GFEMTolA AMTS A
5 Z7e GEAE F E3] TCAd 213 o] HA9]
FAol FE50 Yehd Az Jzsy o &
FEA Al o] Bk €Y F AKX FUle TCAd
g o] AAE 7+ ATete] Aol A of
o] HAYL TrollA "Fog sk §&Eo Jehd
Aznz A7t
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