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Thiamin Metabolism in Hepatocytes

Masako Sato

Abstract

Hepatocytes of carp, Cyprinus Carpio, were cultured in completely medium, Williams' E
containing fetal bovine serum and insulin for 3 days and in its thiamin free medium for 1
day. "“C-Thiamin was added into the medium to investigate thiamin metabolism in the
primary culture of carp hepatocytes. Radioactivity was mainly found in thiamin diphos-
phate (TDP) fraction in the cell, and in TDP and thiamin monophosphate (TMP) fraction
and in thiazole (Tz) fraction in the medium of carp hepatocytes by high-performance liquid

chromatography (HPLC).
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Lo 24 ORFEEBEBOE 0 IS L THEEL TS Y, MlbKETH L0, MoBWO X
D CHERECTOBFMR 2 AT L IRETH 5O TIREEIC X ) DB 2 A5 L 72,

1) 3 ~5PLD{KE 200~250g D I A % MS222 THREE, 70% T % /) — )V CAKE % HHE L
720 20— RYFRTOEBS SN I 2 ANBER I - TILFOFH1 £ THRE LAl 0B
U LIFER 2 B S ¥ 72, IPFICECERSOB 2 £y FTESLERTEC 234 LT
HL, BIHLZZBEECL, BOBADIHEL TV AIFERE £y FTHRDA LK 50ml
D Ca*—free ) Y T VBED A 57— H—HNTELTTE, TOF3X% 30K LME %G
Wit L7z,

2) 20ml ®5mM IF—F7F—¥/ ) Y TFVBDA > 728 = —HIZANWANY I THIEIL 72
LI L 72d D % 20ml DESFHE ICANESFF OR % @8 S HEIZ 18G DIFEFEF %A+ L 72 1E5
%A SRR & R S A XD MEED L 72,

3) 5% C0:—95% 0: ¥ ¥ ABHEH 7 4 V& —% @B L COMHBRLERL 2,

4) 4 vFaX—5—NT25C, 30478, 110FEE/ FOwE® L7z,

5) 110X vy ¥ aDAF Y LA T 4 V& —THIFEEE L 72,

6) JE#IZ 1000rpm (100X &) T1.543ME-LDH L EiFEiR/S2 Y — v Exy b THRE|KRZE
L7,

7) (LB 40ml @ 2mM EDTA V) ¥ Vvilid Nz, BADERy P TRSERy F U 7L
1000rpm TL1.55M& L BEL, ZOREZ 2EERDEL 72,

8) LB 40ml D) YV EMA, FRICERy F v 7 LR OS2 EEY 2[R
W’ L7z,

9) REBEONL v MKREEOMALIC 15—20ml DXEH % N 2 HIFEEE R % L 72,

10) MRaSRE D > —E 8 2 REBREICHD, 0.5% b Uty T — %Nz MERETER % VT
Al 3 & OSEARRS B R |IE L 7z,

1 O HROHEERE

1) BEFA v aidas—4rr (BEBR~XT Y VB Type I Collagen, Cellmatrix [
—P, HIAESF ) % 1mM HCl THML, 0.5mg EHE/ml & L 10cm ¥4 v ¥ 212 1 ml if
U7z 2BERLEY V=0 N FRTEBEESE2EY) v BBRER (PBS) T2 EBEL, VA
V7 AEEEHICA VY2 v E 0.16 M B

Table 1. Medium composition.

X O R IR I (FBS) ES5%ERBEIC Williams’ Medium E 11 mg/ml
Nz 7-8:%% (Table 1) % 7 —10ml &0 L Penicillin 100 U/ml
. . . _ Kanamysin 100 p.g/ml
0, — —
T28C, 5% CO: 4 v ¥ 2 R— % —IZF NaHCOs 58 mM
BEL7. Fetal bovine serum 5 %

2) a4 D& BERFMRLIE 2 X 10° cells/cm? Insulin 0.16 uM
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DEETTA v ¥ 2 CMAHBERICIZVEN)? LI Z2E% 08 s, 28C, 5% CO: A
VEFANR—F—ICEBBT A LT TA v Y 2 OEEICESE LAAK 3 BERICIZERIETH - 78I
R FE R DHEEEON, MBEElREOONEI I LD TERBRY LT,

a1 OFBIFHEBEOE 2 I B KM

1) ¥5#82 — 3 HAORETMALIC Br & F 2 WEEEE L IR0 L Co4RERIBS AN L Vs E
WERBL, FT7VV—NVDC=212F7 W L72F 73 (C—Bi) %N L24RFHIREEEL 72, 5
EWIE/SAY =V ERy P THEL 1ml @ PBS T 2 BAIMER % %5 LE S IC TCA % g
5% A &R, MALIZIZE % TCA 2Nz ) ar I N—CHilgxHEEEDT 70>
BAREIFAYF—THREIFA XL/, TCA CTHEH LB X OHIM =058 L EFC
F&DT—FVEMATIOHEL 2EEEREL TCA 2R K7z, eI TSR LIEED
TTP, TDP, TMP, ¥7 3~ (T), Tz %ML 77,270~ T B RABMEWESE L7,

HPLC (CLB3E 423 B REEYDODLERVES

2 Bondapack Cis (39 X 300mm) % O Cosmosil 5Cis — AR (4.6 X 150mm) % F \» 7z ¥ 41 %
HPLC 2L B Y ¥ 3 ¥ B UBEWDOGE %47 - 72, BHIIZ 253nm DESERRIN 2 HE L 2D
— &R % B D EHEE £ BIE L 7.

BHRRERUEZE

HREEICL D01 OFFHERRO RS

T4 ORFERR B ORE D I2fHE L THRE LA OIS TH 5 72 DMOEY O X 5 ITHERETH
BERTAII 2 A 2 2 L3RBT H 5 O TIREEIC X D S EEIFR 2 AELL 208, SEES A
MIRLER 2 —EEIEE S NEIE LK R A M RO N7z, H— 2 SR 2 2R X CRRY
% 72 OB OMIE) % N I THIYD L 2= 32 it 2 @B S IS~ Lz, A7 L
ABT 4Ny —CHIRZEBLADTAHAI LA ETER ]l OX ) (X — 2082 AT 5
TEMHEK, TOXI L THBEINZSHFMBOEFRE M) Sy TV REICK L L
0%LUETH -7, FARERODHIMR (BE1) 3EEIHE (BE2) 1C13#HE LEFR
ZAHEIIIRY, (BE3, 4) ZR@71 v v a2RIHRBOEEMESEA TS Z L
ﬁb#%(mgno

%

HPLC (C&3E42 3 B REBEVOLE RV TSR

%IV B ROFDY) YEEZ A5 )0VD HPLC I2 X A4 HE K OERE I ZEMICHIZE S T b-
W, B OFREN TH AT T/ —NVIZOWTHIME SN TWAEY? = OFEERCTIIEETFHE
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Fig. 1  Micrographs of carp hepatocytes cultured in Williams’ medium E for 0 day (1), 3 days (2), 5
days (3) and 5 days (4). Magnification; X200 (1—3), X82 (4).
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Fig. 2

Chromatogram of TDP, TMP, thiamin and thiazole.
Column : Cosmocil 5Cis-AR (4.6 X150 mm), Mobile
phase : 0.05M KHz2POs+ 0.005M Octan sulfonate
Na : Metanol (3 : 1), Apparatus : Multisolvent De-
livery System (Waters 600) , Detector . Lamb-
da-Max 481 LC Spectrophotometer (253nm UV),
Recorder : Data Module M 741 (Waters) , Flow
rate . 1ml/min, 1 : TDP, 2 : TMP, 3 : Thiazole, 4 :
Thiamin.
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Fig. 3  Calibration graph of TDP, TMP, thiamin and thiazole. (1) : TMP, (2) : TDP, (3) : Thiamin,

(4) : Thiazole.

DHIFLB L OEEHIZOVWT B 2D YBRIZFLVBLNF 7V — VD B RHEED % [
SR B S % RET L 720« Bondapack Cis T3 4318 13 7] §E T @ - 72 4% Cosmosil 5Cis % i
LA F YV EREECIAFEETEEI L P ICED 5 72DT (Fig. 2) LT Cosmosil 5Cis T
B: (U EW % 778 L 72, MEHM %L Fig. 3 /R L T 575 200pmol ¥ CTHEMELRIE SNz,
FHVERB I X BRI T H B 72 0 HABHT I HARB/MERRBIE K & 25 72, BHBEOSHEE A
HAESEEL VWS BV ryBIA7 Ve ) LM TAEL) 0.5ml & LEHBEO—EHE LD
TS 2 WE L 72,

A1 OEBEFEROE 2 I B AH

“C—B DIRMEZE 2 THIB L OO B BHEWORIEEZHEL DD TH S
(Table. 2, Fig. 4,5), MIROKEHEME% R % & TDP OLLEAE {, “C—B: OiRINE %8N &
5L TDP b & < % % %% 16nmol AN TIXHMIIME V& % 5 72 TTP, TMP, T, Tz, ZO
MRERIE AL 227V TFRE TDP TS EEWHERTH 572, BHOMEHNEEIE T O
H=E AT 2 nmol IRANTIXIRMED#K10% TdH 5% 6 nmol TI1dH50%, 16nmol FRINITIZFIT0% &
L e ole TNIRBERS O-OMBICED AT N TEHICES LR HO “C—-B Th 2
EBEDOND, B B AAHEWIC O W TOHENEN X Tz OHEIE L, TDP i & F L <
DVWOMSHENETH D, TMP HHIBEAI D EL, Th s oRBEWIE “C—B ORNE %
MEEBEEL % o7z, REERDORBEY S L 220821 TTP R S h o/, M
M, BHO B RBEWOHEEHIEO B LAV R b BB RIITEEOEEIC LD
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EHTHILPEZONDLDTHRITZIMZ 72\,

MK TDP 258522 - 72253 4 O T H OB L R U X ) ICHIREEBER OB R L L
TZANVF—RBFICEE L B LFEZONL, FHid TDP, TMP OE E 2 o722 LI
SV CHIFLIZEL D 5A ¥ 7z Br O —&Rid TDP, TMP 1A & MMBAPMICRE S ha ST h b0
—EEFEHIC WD S VIFHREE N D EE X ONL, Ty PRI T AL EOHYTIRIMEF
D B JLHEIZ TDP ®° TMP 2522 DBV I &9 534 TH TDP ®# TMP 12 B: DEiEETH
HILbEZONE, 34 OEENMIEO B {# Tk TTP, TDP, TMP 7% & B1 DARBARMTHF
T 5T EVHER SN, BT B DHREDNTHD Tz DIEFGDHBRIFET S

Table. 2  Metabolites of “C-thiamin in cultured hepatocytes of carp.

1C-thiamin Total TTP TDP TMP Thiamin Thiazole Unidentified
(nmol) Radioactivity (dpmX1073)

2 Cell 16.2+ 2.1 0.6+£0.2 12.5+3.2 0.7+ 0.2 0.6 0.2  0.7£0.2 0.5%0.1

Medium 104.0£7.6 0 13.8+1.1 8.1+ 0.9 12.6+ 3.6 51.6%x6.2 9.8%2.2

6 Cell 36.0+ 2.7 0.4£0.0 26.1£3.6 4.2+ 1.2 1.7+ 0.5 2.8+0.5 0.8£0.2

Medium 293.7+ 2.8 0 22.6+3.4 23.1%x11.1 156.2%+10.7 77.2+4.4 11.6+2.4

16 Cell 45.0+ 5.5 0.4+0.1 27.0%x4.1 6.4+ 1.3 4.6 0.8 5.1£0.6 1.3£0.5

Medium 853.5%37.9 0 30.5+1.2 34.8% 2.0 671.6%+37.5 101.6£9.6 18.1%0.9

Carp hepatocytes were cultured in Williams’ medium E-5% FBS-0.16 ,M insulin for 3 days and in its
thiamin free medium for 1 day, and then cultured in the latter medium containing *C-thiamin for 1 day at
28C. Values are means £ SD (n=3).

30

Radioactivity (dpmX10~3)

4C-thiamin (nmol)

TTP W TDP 7] TMP TZ [] Unidentified

Fig. 4  Metabolites of ¥C-thiamin in the cell of carp hepatocytes.
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Fig. 5 Metabolites of ¥C-thiamin in the medium of carp hepatocytes.

EFHLPITENTZ, TAITI1E B MRERSFE LR COBEREES 22D EW I & in
vitro DEBRTT TIZHLAIZERTWAS ™, a4 OREEFMMT Tz PERKENZZZ L id in
vitro 7217 T% < invivo T B 2R ENAB I LEZRTHDTH B, I A IIEEOMWIC “C—B
A5 A LEBKIC Tz RS GRER), 7 v Pe< Y A THRKICIEEONIC “C—B:
%535 LIRS B REYSHER S B0, B MREWIEIA TIZ4-2FV-5- Fo
FIIZFNFTIS=NTHEDIIKLT v PRI VATIE4-AFNV-5-k FaFIZFNVF7
V= VERETA-AFNFT V=V 5-FERPRAICHRE S N5, in vitro DEBRTIZ 2 11213
B MRABEZEOEUNBROONLEHE YT » p R T XA Tk B MREBEZOFEERZOOA TR
Ve Ty bR Y IOV TIREBFMEO B B OME 2 H 54 KB MO B RH#
HoricshTwiv, 24 OEEFMIET B SBEDSER I NS LEHALH,THD 7 v
by ZADEEIFMIEO B B L B L 2250 B SBOERICO W THRET L 72\,

2 £ XK

1) Trebukihina, R V., Ostrovsky, Yu. M., Velichko, M. G., Tumanov, V. N., J. Nutr., 113, 1285 — 1291,
(1983).
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