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VTHHL, B FRIZo00WTYYITNVAIT LR
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fig. 1 NMR structure connectivities of 1 by H-H cosy and HMBC experiments
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IRANRZ MV X YKEESE, BEOS 3, @{FL—}
LA WEZ V3L, RETHEBESOFEN, UVARS b
W& DG EEGIIRET ANV RV OFENTH S
N7z, Fig. 1IZ/RL72'NMR, BNMR D ¥ — 7 Ot 6
6 DDEFHEEH, & 512 H-H COSY, HMBC, NOE,
NOESY D #IZ Iz X h HaEn Eh ThoFH &M HL
Meih, FEECHEABEERHEE L (Fig.2). X,

v~ 1 NOE correlations from NOESY experiment.
() : 8¢, ppm

fig. 2 Gross structure and relative stereochemistry of 1
Fig3IZ7R L722CD AR Y P VI & ) #xd ST i A58 e L

7. ThoofeaEwi, 2, 4-dimethyl-hexaketide % Hi764)
HE LG T, sorbyl-cyclohexadienone ¥ 4 7O

FIEA 257 F-454 L 7= b DH richodimerol 3)& 2 h, —F
Z O F ] {E & sorbyl-tetronic acid ¥ 4 7 @ w1 [ 4K % Diels-

Positive chirality

354 nm; Ae + 143
313nm; Ae - 17.6

fig. 3 Absolute stereochemistry of 1 by CD spectral analysis

Alder K9 5 2 & 12 & 1 trichotetronine(1), dihydrotricho
tetronine ()& % 5 b D L HEEE X NIz (Scheme 1).
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H;C -
CH,
0O OH / CH,
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X o
H,C OH \

Diels-Alder reaction

4

CH; ©

H J 2 2
AN A4
y CH;

1
2: 24.25-dihydro

Scheme 1 Positive biosynthetic route for trichotetronines and trichodimerol
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fig. 1 Structure of L-696, 474 and L.-696, 475

Field) 12X W 10BREEHETROL (Fig. 2). LD
HIV 7077 —-¥HEFIZ, 7u7r7—¥ (K51 ~<—)
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L, 22oM50FHBDA VL4 yDT I FAREEKEREE
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COKRBEDOEFRETLy-9 25407 I FEEETE RABHoETY v 7/ 23RIILT, FIRBIEOERTF M

DM AL, Mo ER EEFIEVETTRTIE DOHIV 77 7—YOREEERETITETH 5.

fig. 2 Structure of grobal minimum energy conformation calculated
by Macro Model

fig. 4 Model of 1 docked into HIV-PR active site calculated by
b, TOKRE(XETI NSO rT Y EATEELSLEE Macro Model
RLTWwb EEZL (Fig.3).
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fig. 3 Potential hydrogen bonds between 1 and Asp25, Ile50
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[(HR B & UEH) Fig. 2. Inhibitory effect of catechins on the peroxidation of soybean PC liposomes.
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FY — LB OEEETIE, phosphatidyl choline (PC) 7> 5 & EGC (@), ECG(a), EGCG (#).
#FLI—ERY RV — 212 LT AAPHIRIMCAER T 5

PCBEE(LI PCOOH DY) 7 = / — izt B %1 7:H

IS, TOE, BB uhydoxyl 2 H T L 05 gL e, /
% EGC 3 4R (57 min) L 2BLIEA 2 RE 2o t 2, - mmm{.‘ iy 7//
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BB TRERICE) 72/ —VOHB{LER AL g 6

Z 5, B3R tihydroxyl #3% % A ¥ % EGC i3 EGCG D iR §4 B control

L T ERRR L2 3, SICEM b2 (S 52 &2t E .. AAPH .
Sirofz. Thix, BE dihydroxyldis % 41T 5 ECR - GSP, 0.5 pg/mL.
ECG LB bNkhot, 707>y by 7Y vizon © 4
THERDIREFTZ L2 L 2%, BRdihydroxyl #fiEDE 0 200 400 600 800 1000 1200 1400 1600 1800
HEGSP IXPIERRBMERIZT VAN EHE LD Time (sce)

AL, B uihydroxyl HEEOTE fF katacine IFERIIONL 8 o e e v of AAPT (504>
B OB EE 2 B LREERSR S 17 (Fig 3). in the presence of luminol

Z D BRtrihydroxyl i ED A FF B Sa7 > b

— —

aC”
OH

(upper unit)
OH OH DPPH radical
water / EtOH
. (9:1)
(lower unit) OH
HO
HO
PB-1 PB-1 quinone intermediate PA-L

Fig.4. Conversion of PB-1 to PA-1
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2. IFEFUVBLEOBITIC L A RBILESEE 7+
VEALEOBEBRIE IO TR C2Ta b O
HIREEN, $A4 2 v s RNV EX M) —-DHRENS
2ODBILENBRE NS TF V13 2 BF LU Lo
BRTHHTE, T/, #T7FV28KPB1ET TN
VWEDORIBIZE D PAADER L2 EDL, BT7F ¥
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HMBILER*RETADICEETH A LHHBALL
(Fig. 4).
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IrueEzohi, ¥4bb, 7% YECIEBHo-
dihydroxyl 22 & C22 70 b Y OFFEIZE Y 2HFD5 Y
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EGC b ML o WiiBLEH 2 BIETE 500D,
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HEGC H & OPEbEH &R S, fRELT, EGC
OHEBALERAMETLTLE ) 2 Lasho .
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1. #5548

1% 5- | @ hesperidin, quercetin &2 U rutin |3 Extrasynthese
(Geney, France) & WEEAL, AR 1%CMC-NallfFEH LT
0.01-1.0 g/5s mDFERFZHBEL 2. wIhdEERBIZ
F—ay bDbDEMER L7, Figure 12 hesperidin DL
i %, Figure 212 quercetin, rutin R FZ DL TH 5
isorhamnetin & tamarixetin DL FHEER £ R T,

OH

OCH;
Rh-GlucO Q

9

OH 0

Hesperidin

Figure 1 Chemical Structure of hesperidin

OH 0
Tamarixetin Isorhamnetin
Figure 2 Chemical Structures of quercetin, rutin and their
metabolites
2. BYER

4BE O Wistar REEW S v M RS A 2V 128
(7:00~19:0089), BE23 1T, BESES20EHYWE
T, SAY &M —JICTHEAT L. T v MIER
WE PR P2 B (ARERY, T%) RUKEZHE
BER X/, EBRCIAEELNS149gDT v 2 EBRIZH
Vv, BEEBIIBWTIHESEToL L.

FER 1 ~ 3T I3 hesperidin, quercetin B¢ \» {2 rutin % 0.01,

0.05, 0.1, 0.2, 0.5 R U°1.0 ghkg PRAET, MBEHENT v MiC
13 1%CMC-Na % 5 mL/kg R E, ThETN2HHEBYV ¥ 7
I2T1H 1 ERaHEORS L. £8FHi&TEH 10:00 »
512:00 DRIk S5 L7z, EBR18-19HEBIZT v F2RAH T
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WERE, 2HEIYIFVI—-FVEETCOEL Y
]I L, MO e st Lz, s R OHFRIE,
SR E T-20 CLUF Tl fReF L 72,

%R 4 T3 quercetin B V> 13 rutin % 1.0 ghkg D& T LT
EHEBEDOEMHTT v MC10BH@EREORS L, LREE
fiz Xk hiE+E7. FEES T quercetin BV i rutin
10 gkg PRET, By — VIR O8ELZT v MC
1 EEEGHEORS L, 3AMICh D REZ|BM L. £/,
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3. otk
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7o. BBz mak L/ x 8 2 —VRTE (2:01, viv) Tl
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2 -glucuronidase I~ & Y 17K 5% % 7 \> flavone % P #F % i
ELTAY =V —EREMUET CRERRZF LV THEL
HPLC T#llE L 7=.

4. fREHOE

WEMEIETRTFYELSETRL. EBRI~312BW
T, &7 — %122V T 1-way ANOVA R\ T Dunnett D%
BEHBEBELITo 7. EE4ARTSIZBWTIL, quercetin
%57 v bR L LT Aspin-Welch t test {2 & D HEXEIR
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7 v FOFERFrutin 1.0 gkgt% 5.7 v P ORIZAEMIZH
LPIHBIIHEBRL TV IDONBOLNID, oD
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peridin B\ 13 quercetin X 5- B 123 ML O BFH O ZLITER
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1. MERUFHEPIEEICRIZYRE (F81~3, Tablel)  WANTHEIMET, MEFHDL-I VAT 7 — ViR i nutin
Hesperidin, quercetin BV i rutin ik V3 h & FRIEAR T L A 0.5 ghkgi%5-J v M CHEBEICHFRICET LA,

Fu—J\V, M) 7)EI4 FR®) VIERBREICBEER RO DILEYDOMFEREREICRIZTAEELLHIIRD

HEETRIZES Dol MiENY) 7Y £ T 1 FiREIS hes- Lol

peridinZ 2 i3 rutin 1.0 gkgix 57 v F TEREIA B 2. A7 FERRICRIZTRZE (5EBR1 ~3, Tables

Table 1 Hq:atlcarxiSe.tunIﬂpl&ofRatsPdmmstereijpen Qercetin or Ritin
(Experiments 1-3, Day 22, Food-deprived Overnight)

Experiment: 1 Control Hesperidin Hesperidin Hesperidin Hesperidin Heperidin Hesperidin
0.01 g/kg 0.05 g/ky 0.1 g/ky 0.2 g/ky 0.5 g/kg 1.0 g/kg

Hepatic total dholesterol [mg/g) 2.32710,075 2.05940,097 2.28610.045 2.540+0.069 2.43H0.098 2.430+0.121 2.24310,113
Hepatic trlglycends fry/q] 13.5140.64 13.03+1.81 13.0440.48 13.5240.68 13.2940.55 12.4141.05 13.1140.62
Hepatic phosgholipids [my/q] 10.730.61  20.41#1.50  20.3140.92  19.96t0.43  21.040.66  20.2441.54  19.41+1.24
Senmn total colesterol [mg/dL] T2.503.67  60.76£3.30 68.4113.98 69,00t5.87 64.853.85 58.28+2.20 63.46t3.92
Senim Hrdholesterol [mg/dL) 37.1141.84 35.5H2.12 37.61+1.93 40.39+2,19 34.6341.83 37.88+3.99 37.2612.31
Serum triglycerices [mg/dL) 67.13t3.25  74.2744.88 61.55t6.69 66.80+5.03 64.01+3,84 52.6616.88 51.79+4.47*
Senm phospholipids {mg/dL) 95,90+4.71 93.8313.73 92.8115,15 99.40+8.06 93.15t3.88 86.07+4,36 82,5743.98
Experiment. 2 Control Quercetin Quercetin Qrercetin Quercetin Quercetin

Qercetin
0.01 g/ky 0.05 g/kg 0.1 g/ky 0.2 g/ky 0.5 g’kg 1.0 g/ky
Hepatic total dnl@teml [ry/q) 2.8030.153 2,9150.143  2.73440.09  2.565+0.286  2.44810.110  2.51H40.157  2.710£0.146

Hepatic triglyoerides [my/g) 15.84+1.01 14,5540,88 13.10£0.89 16.26+1,17 12,9311 .47 14.34+1.18 14.05+1.57
Hepatic phosgholipids (mg/q] 25.2H1.65  21.86H1,13 22.24+1.30 27,83+0.69 23.0H1.00 24.23+1,05 24.2141.07
Senm total dolesterol [mg/dL) 61.98+6.06  66.1612.87 65,4941.61 58.08t1.52 59.27+4.48 62.69+2.23 63.3312.50
Serum HL~dholesterol [my/dL) 35.453.09  34.7842.35 35.94+2.56 28.76+0.96 34.8043.11 30.2842.13 29.36+0.92
Senn triglycerides [mg/dL] 61.4322. 77  72,933.89 71.26816.40 67.93+5.83 55.3443.21 61.83+4.28 52.0343.50
Serun phospholipids g/ 105.7+4.3 109.444.7 110.9+1.9 102.H3.2 110.0+4.2 106.413.0 106.3t5.3
Experiment. 3 Control Ruitin Rutin R.ltm Rutin Rutin Rutin
0.01 g/ky 0.05 g/kg .1 g/kg 0.2 g/ky 0.5 g/kg 1.0 g/ky
Hepatic total dolesterol [mg/g] 2.376:0.106 2.376+0.061  2.38040,086  2.341+0.079  2.39H0.044  2.45010.15%  2.101%0.067
Hepatic triglycerides [mg/q) 13.48+1,19  13.6710.84 14.7441.04 12.4240.4 14.1141. .62 11.6840.21 11.1410,51
Hepatic phospholipids [mg/q] 2,030.5%  20.6310.61 19.9740.35 19.541.25 19.510.83 20,1241.30 19.2340.68
Serim total dwlesterol [mg/dL] 69.68:2.47  63.83+4.08 68.16+3.51 67,14+4.80 59,54+4.29 62,2240,93 60.84+1.67
Senum Hrcholesterol  [mg/dL) 2.382.%2 39,2041,73 43.16£2.42 39,813.08 37.06+1.46 32,591,721 34,90+2.70
Senm triglycerides [mg/dL) 63.147.81  63.3445.83 48,995,564 55.18+11.84  58.83t10.10  39.14+6.14 32.0844.75*%
Sernun phospholipids (mg/dl) 108.6+1.8 108.2+7.4 110.67.0 111.845.8 105.243.6 98.0512.16 101.043.4

Data are expressed as meenstSM (re=5) .
1) Different significantly from the control grop.
(* p<0.05 vs. Control, ** p<0.01, ***p<0,001 vs. Control, 1-way ANVA followed by Darett's miltiple anparison test)

Table 2 Fecal Fxcretion of Bile Acids in Rats Adninistered Hesperidin (Experiment 1, Days 18-19)
Control Quercetin Quercetin Qercetin Quercetin Quercetin Quercetin

0.01 o/ky 0.05 g/kg 0.1 g/kg 0.2 g/kg 0.5 g/ky 1.0 g/ky
Feral rautral steroid excretion
Qxxostarol () [jmol/day) 9.0141.03  13.65t1.43 12.19+0.53 10.9110.64 14.33t1.62x  10.7812.31  10.751.57
Cholesterol (Gh) [imol/day] 4.1240.09 4.26+0.58 4.77240.36 4,1310.40 4.46+0.49 4.0440.37 5,.5040.69
Coprostanone [1mol/day] 0.96t0.13 1.1540.08 1.1010.13 1,00t0.19 1.1140.11 1.0140.11 0.9740.04
Total [1mol/day] 14.0941.12  19.06+1.98*1 18.0140.68 16.1541.02 19.90+1.69¢ 15.8312.38  17.2141.78
&/h ratio 2.1940.24 3.2040.43 2.5840.28 2.6410.37 3.2140.37 2.6140.39 1.9540.34
Fecal bile acid excretion
Total hile acids [pmal/day] 11.14+1.18 16,23+1.84* 11,86+1.29 11.09t0.99 12,251,588 10.9841.22  14.2240.59
Copositions of fecal hile acids [8]
Qulic acid devived bile acids (s)
Colic acid {CB) 1.5840.43 0.8910.09 0.5840.06 0.7940.13 0.8110.32 1.20#0.41 0.60£0.20
Deaxydolic acid (DCA) 12.7840.56  13,5140.85 14.09+1.85 13,640.60 12,540,63  11,1541.38  11.36+1.03
Isodeaxycholic acid (IDCA) 3.5810.44 3.6140.58 4.4810.86 4.3940.25 3.68£0.31 3.3140.36 3.7310.43
12-Ketolithodholic acid (12KICR) 4.8040.63 4,3H0.63 6.191.17 4.3310.41 6.1540.41 7.4010.91 5.93+1.01
TKetodeoxydolic acid (TKDCA) 0.49t0.20 0.15t0.15 0.1840.17 N 0.1240.11 0.3740.21 0.6640.42
12-Ketocherodeoxydolic acid (12KDA)  0.3940.24 0.0H0.07 0.8610.3% 0.8310.23 1.5840,.50 0.850.51 0.7040.36
Chenodsagdiolic acid derived hile acids (DCAs)
BMridolic acid (LA 7.38+0.55 4.96t0.77 7.0440.91 7.24+1.26 6.7911.17  10.4442.32 8.29+1.83
Lithodholic acid (ICA) 2,7240,27 3.86+0.59 4,3840.43 3.1640.43 3.8910.86 2,4840.63 2,5240.14
Isaolithodholic acid (TICA) 0.660.12 0.510.15 0.8240.11 0.83+0.25 0.9040.16 0.4840.14 0.7910.25
Hyodeogcholic acid (HICR) ) 33.9447.25  46.9313.84 37.3318.23 39.6043.75 32.28£7.05  33.03t11.21 27.316.82
Mirodeaadolic acid (MDCA) 2! 0.1240,11 0.56+0.46 0.1140.10 0.3110,21 0.25+0.14 0.4710.47
oMridalic acid (MA) 0.84+0.17 0.78+0.17 1.2140.46 0.93t0,15 0.8240.53 1.6810.44 1.2310.52
oMmridolic acid (MA) 29.70t7.57 17.6243.18 19.1546.14 24. 1211 25.9417.65  24.4019.44  34.9545.94
6Ketolithodwlic acid (KUCA) 1.070.41 2.0H0.582 2.1540.75 1.2540.40 3.1240.82 2,25t0.67 0.6910.22
Cthers
FPp-Hydroxy S-cholenic acid 0.5H10.26 0.50t0.26 0.250.15 0.1840.11 0.5540.19 0.7240.36 0.7040.20
(As/(D@As ratio 0.20940.025 0.2950.017  0.36440.030  0.318+0.014  0.333#0.025 0.32/40.031 0.303+0.025
Ratio of primery bile acids®! [2) 8.9610.8 5.8410.82 7.6240.90 8.03:1.31 7.6010.88  11.6412.18 8.90+1.90

Data are expressed as meanstSEM (n=5).
1) Different significantly fram the control group.
(* p<0.05 vs. Control, l-way ANOVA followed by Dunnett's multiple comparison test)
2) ND: not detected.
3) Primary bile acids: Total of CA, CDCA and fMCA.
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Tahle 3 Facal Excretion of Bile Acids in Rats Adninistered Qeercetin (Experiment 2, Days 18-19)

0.01 g/ky 0.05 g/ky 0lgky  02gky 0.5 g/ky 1.0 g/kg
Fecal neutral steroid excretion .
Corrostarol () [iol/day) 8.55+0.72 7.25t0.76 7.0540.86 7.9540.80 8.2040.58 8.7%0.73 9.46¢0.82
CGolesterol (&) [pmol/day] 3.9540.23 4.0210.69 4.89t0.95 3.9240.45 4,0340.39 4.5440.28 5.150.42
Coprostancee (ol /dayl 0.9540.13 0.8840.15 0.9040.15 0.9640.06 0.7810.11 1.0740.11 1.3240.20
Total [ymol/day) 13.45%0.2 12,151.11 12.84+1.16 12.83+1.25 13.0110.81 14.351.07 15.93+1.29
2.1410.08 1.98+0.25 1.6310.26 2.0540.09 2.1240.29 1.9240.09 1.86:0.13

8.811.07 10.3240.99 9.9240.95 11.1341.47  12.5140.73 11.22H81.(2

Jd

g
g
‘
% ;
§

Conpositions of fecal bile acids (%)
Cnlic acid derived hile acdds ((As)

Cholic add () 0.5540.16 1.01+0.20 0.6340.36 0.460.13 0.9040.33 0.8840.24 0.6H0.24
Decxydolic acid (DCA) 12.48+0.2  13.89+1.03 14.6441.69 14.9840.87 14.9041.12  17.5H1.27*1) 13.351.81
Iscdsaxydolic acid (IDCA) 3.00t0.29 3.25t0.25 3.2140.49 3.2240.22 3.0640.17 5.29t0,53** 3,73+0.43
12-Ketolithodolic acid (12KICR) 7.5110.71 5.03+0.70 7.3240.36 7.60t0,9 5.96+1.08 3.6210.40**  5,7910.65
T¥etodecxydholic acid (TKOCR) 0.3940.27 0.120.19 0.55:0.34 0.20+0.12 0.56t0,24 0.1240,12 0.250.17
12-Ketocherodecxydolic acid (12K0DCA)  1.4440.55 1.1340.24 0.8240.19 0.6510.18 0.3610.19 0.3740.07 1.340.56
Chaodbogainlic acid dedved bile acids ((OCAs)
BMridolic acid (RIA) 9,6142.75 5.80t1.06 9.6612.49 7.5642.13 9.4841.39 4.5841.16 5.56t1.97
Lithodolic acid (ICA) 5.50+0.53 5.45£0.57 5.2240.58 4.9040.34 4,9140.38 5.3440.66 5.52+0.37
Isalithocholic acid (TICA) 1.1640.10 0.6H0.24 1.0240.25 1.02¢0.09 0.9540.08 1.1240.21 1.1340.10
Hyodeoxydholic acid {DXRY)) 31.3145.9  45.51+2.14 32.1343.60 32.25t9.40 21.5648.56 - 35.40t4.39  36.6242.79
Mrrodecxycdolic acid MDCA) 2.2540.59 2, 4H0.2 3.2740.83 2,0H0.45 5.0140,22%%  4,940,17%*  3.7240.82
oMridolic acid (@A) 2.011£0.50 1.28+0.24 2.5310.71 1.69t0.38 4.3340.54 3.2540.35 3.1540.65
wMricolic acid (@A) 17.18+3.09 8,7310.89 15.5343.54 19.1646.60 24,90+6.26 14.2843.45 14.4342.48
6Ketolithodolic acid (&KICA) 5.26+:1.35 5.0110.48 4.2240.79 3.9141.07 2.8240.32 2.7140.21 5.2541.64
Others
P-Hydrewy S-dolenic acid 0,310.10 0.6010.22 0.7340.26 0.33t0.09 0.29+0.11 0.5010.18 0.4810.16
CAs/(CAs ratio 0.34140.027 0.328:0,022  0.379#0.031  0.378:0.034  0.35040.026 0.32t0.038  0.320#0.026
Ratio of primary bile acids?’ [3] 10.16¢2.75 6.06t1.54 10.29+2.58 8.0212.16 10.0910.88 5.45+1.34 6.23t1.94

Data are expressed as meansiSEM (n=5).
1) Different significantly from the control group.

(* p<0.05 vs. Control, l-way ANOVA followed by Dunnett's multiple camparison test )
2 Primary bile acids: Total of CA, CDCA and RMCA.

Table 4 Fecal Steroid Bxcretion in Rats Aduinistered Ratin (Experiment 3, Days 18-19)

Control Rztin Rutin Rutin Rutin Rutin Ritin
0.0l gy 0.05gkg 0.1 g/kg 029/ 0S5gky  L.0glg

Fecal nautral steroid excretion [imol/day]
Coprostanol () [l /day) 9.514+0.47 7.36¢0.49 7.9640.63 8.1H0.68 8.81+0.93 6.75t1.05 6.5940.85
Oolesterol (Ch) [rmol/day] 3.940.27 3.3H0.29 5.4140.63 4.110.56 3.94140.39 4.8610.41 3.810.32
Cyrostancne [l /day] 0.5040.07 0.5410.03 0.48+0.08 0.5at0.10 0.5410.08 0.5110.18 0.4210.05
Total [l /day] 13.96t0.36 13.3140.69 12.6041.17 12.041.11 14.2041.37 11.1141.54 12.411.75
Q/th ratio 2.4610.24 1.46H0.23+1)  1.910.14 2.1240.16 1.8010.07 1.7240.12* 1.2940,21**
Fecal bile acid excretion
Total bile acids [pal/day] 12,14+0.41 17.14+0,60* 10.9940.54 11.251.11 11.3841.26 9.6911.78 9.96t1.21

Capositions of fecal hile acids [$])
Cholic acid derived hile acids (CAs)

Oolic acid (@A) 0.740.13 0.86+0.13 0.640.24 1.1880.11 1.0040.17 1.1740.27 1.4940.26
Decxycholic acid (DCA) 10.5840.64 12.6040.58 11.28+2.49 10.96+1.15 14.8910.51 13.5041.38 13.0741.52
Isodecxydolic acid (IDCA) 2.7140.12 3.18+0.56 ° 2.57110.16 2.0240.24 2.5240.10 3.150.%4 2.240.34
12-Ketolithocholic acid (12KUCA) 4,80+0.63 4.3H0.63 6.1941.17 4.330.41 6.1510.41 7.4010.91 5.93+1.01
T¥etodexycholic acid (7KDCR) 0.2040.20 0.51+0.35 N?!? ND 0.1240.12 0.450.45 0.1940.19
12-Ketocherodooxycdolic acid (1I2K0CA)  0.5440.54 0.4610.27 1.011+0.60 0.3440.34 0.2010.20 0.4040.20 1.1140.71
CGermdeageinlic acid derdved acids (IAs)
BMridnlic acid (R4 11.56+0.58 11.0942.3 8.6141.63 6.0640.50 8.7/41.12 8.99+2.94 9.2341.74
Lithodolic add (ICA) 5. TH2.63 5.5210.69 6.9640,59 6.1310.54 5,9040.53 6.6610.40 5.7310.74
Isolithodolic acid (ILCA) 1.05:0.06 0.8H0.04 1.4240.15 1.3240.14 0.9440.28 1.2640.09 1.0140.16
Hycdeoxycholic acid (HCH) ) 25.0016.83 34.32410.37 33.9044.89 49,56t1.2 41.16+2,88 32.3at14.53  32.0145.39
Mirodexyctolic acid (MCA) 2.6650,2 1.50+0.37 1.9040.45 1.9040,22 1.750.15 1.72+0.51 2.05t0,86
oMmridolic acid (M#A) 2.360.11 1.96+0.64 1.4940.16 1.0440.13* 1.1340.11% 1.6910.50 1.8810.22
wMrridolic acid ((MA) 25.25t6,71 17.38+6.88 16.504+4.32 8.1610.44 10.6812,79 19.36t9.46 17.8743.80
6-Ketolithodholic acid (6KIL(A) 3.32+1,30 1.924+0.97 3.7841.,19 2.1440.50 1.9H0.53 1.7241.03 3.3241.73
FPHydrexy S-dholenic acid 0.3810.05 0.2040.07 0.5010.06 0.7340.18 0.8110.21 0.7310.24 1.4240.76
As/(ICAs ratio 0.289£0.007 0.34310.040 0.34240.0565 0.30410.033 0.37240.014  0.39140.046  0.34910.017
Ratio of primary bile acids®’ [2] 12.30£0.56 11.95+2.39 9.2811.64 7.2440.39 9.80+1.14 11.6142.73 10.5241.58

Data are expressed as means:SEM (n=5).
1) Different significantly from the control group.
(* p<0.05 vs. Control, l-way BNOVA followed by Dunnett's multiple comparison test)
2) ND: not detected.
3) Primary bile acids: Total of &, CDCA and RACA.
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HTHEISHEMU 2225, BHEBRAKICOWTRAEELRE
iz ohihros: (Table?2).

Quercetin % 5-b (EER2) 2L, EfdhERxFof N
R R TEOMBICEELELRBO bWk o7, BT
BHERIIEHEOS v F L RB L THRHEREICIIHELE
1L, IOV Tid quercetin 0.2 ghkgk 55 v + T
MDCAD N L 0.5 gkgit 5 5 v + TDCA, IDCAR OF
MDCA 2S# I U 12KLCA A5A L7278 2 — VEER AR iR/
T2 T F T a- VERRBHERL (CAICDCAK) ICidF
BTtz D N7 (Table3).

Rutin {¢5-BF (FEER3) i, EPRAF0A( FHEEEEC
BHEELELEED Lk h o724, Cp/Chitid0.01, 0.5
RUT10 gkgit5-5 v PCHBEOT v MIZEHRTHEEIZ
o7z, JEFEEAEEER130.01 g/kgi®E5-T v N TORN
BELTHEEICHEML 7255, [HHTEEEICoWTIE, 01
B TF0.2g/kg % 5-F v b T o -muricholic acid ( @ MCA)YDS A
L7-PAE, EELELIIED Sk o7z (Tabled).

3. MEFTBARSIER U 7T K/ 1 FigE (EE2RU3,
Table 5)

Quercetini% 5-5 v b CTidMi{E TBARS {HIIF B KFMIZ
AL (12 04619, p<0.001), X5 EA%0.2 g/kg L ETHER
HICHNTHERIERCEELR LA (EE2). miEH» St
SN HEEER 7 78/ 4 Fid querctin & UF isorhamnetin @ 2
HThold, Wb HEEFMICHEML (205963,
p<0.001 L U2 0.6681, p<0.001), Ii%E TBARS{E & B O
W7 (1204951, p<0.001 K T¥12 0.5318, p<0.001).

Rutin#¥ 55 v M 2BV T3 M7 TBARS ffi i3 I BAKERY
1234 L2 0.7774, p<0.001), IX5-EA%0.01 g/kg LA L THf iR

BICHRTHERICRCWEEZR L7 (EER3). MiFH Sl
SNI-ERERL 7 9K/ 4 Fid querctin & UF isorhamnetin @ 2
HThozh, Wb AEEFHCEML (201978,
p<0.01 K& UFr? 0.2255, p<0.01), [fiLi TBARS f & HOHE A
o7z (20.1185, p<0.05 & UFr2 0.1382, p<0.05).

i1, hesperidin$5-7 v b (%EEk1) Tik, IMi% TBARS
ERT7 ZE 4 FREZRASTw RN,

4. Quercetin B\ M I rutin SHEHZRES T v MIBITE 75K
A FUHOMEIZDWT (HEER4 K U5, Tables 6~ 8)

FEER2 ~312BWT, quercetini%5 7 v b Ti0.1 ghkg PL
Lk, quercetin DEEARTH 5 rutinxk 57 v »Tik 0.2 g/kg
DEOHESETIMEPICEMR 7 SR/ 4 FARE S
2, TNLOAMER 1.0 ghefk 5L, WHIZDONWT
kYOS Baast L7,

10 HEEGEORS 7 v b i, MEPICHRE SR
BERL 7 T 9K/ 4 Fid quercetin 2 UF isorhamnetin T3 ¥, rutin
SR SNk drod: (%8R4, Table 6). Rutinf5 7 v b
Tid quercetinfx 57 v MIHXTRREVCEREE 78/ 4
FIRE, B77K /)4 FICHT 5887 7K/ 4 FRY
quercetin DE| & HH FE 12 { (p<0.05-0.001), isorhamnetin
DEEIED - 72 (p<0.05).

LB E5-Z v PTIR, E53BRICBNTHMELD
quercetin &% UFisorhamnetin 2t S L7z (SEEXS, Table 7).
Rutinit 5 F v P O F H quercetin¥t5-7 v M THR T
TR A4 FiEE, BEEE 7 I K 4 FEUisorhamnetin
BENEEIIED» 072 (p<0.01-0.05) 2%, HBRIZOWTIX
FELzERBOO N Aok, RPTHRIEENZT7SEKY
4 i quercetin, isorhamnetin }% UF tamarixetin T& o 7= (5

Teble 5 Correlation of Senum TRERS and Flavanoids (Experiments 2-3, Day 22)

Experiment: 2 Control Quercetin Quercetin Quercetin Quercetin Quercetin Quercetin Dose-respanse
0.01 g/ky 0.05 g/kg 0.1 g/kg 0.2 g/kg 0.5 g/ky 1.0 g/ky  Significance (r?)
Serum TBARS?) [generated MA rmol/nil]
4.47410.148  4.74240.2%4 5.328H0.179%1! 4,37540.358 2.70110,184*%** 2 02040,109%+* 2,21440,205%** p<0.001 (0.4619)
Serum free flavaoids [rol/ml)
Quercetin Y ND ND 0.41910.171  0.40H0.166  0.903t0.052  1.1100.093 p<0.001 (0.5963)
Isorhametin ND 0.166+0.055 0.119+0,073 0,59410.157 0.52710.135 1.06240.055 1.326+0.077 p<0.001 (0.6681)

Correlation of serm free flavonoids and TEARS
Senm free quercetin vs. TBARS

p<0.001 (r? 0.4951)
p<0.001 (r? 0.5318)

Cantrol Rutin
0.01 o/ky

Ritin
0.05 g/ky

Experiment 3 Ritin

0.1 g/ky

Rutin
0.2 o/kg

Rutin
0.5 a/kg

Rutin
1.0 g/ky

Dose-respanse
Significance (r?)

Senm TEPRS [generated MIA rmol/ndl]

3.749t0.255 3.08240.083*  2.97410.107++ 2,75310,181%+* 1.83410.144*+* 1,5350.099%+* 1,68040.110x* p<0.001 (0.7774)

Senm free flavooids [rmol/d)

Quercetin ! ND XD ND
Isorhametin ND N ND 2yl

0.20840.093  0.83040.164
ND 0.40740.176

10.233.35 p<0.01  (0.1978)
3.22560.905  p<0.01  (0.2255)

Correlation of senm free flavonoids and TEARS
Serum free quercetin vs. TEARS
Senum free isorhametin vs. TBARS

PO.05 (2 0.1185)
p<0.05 (r? 0.1382)

Iata are expressed as meanstSM (n=5) .
1) Different significantly fram the antrol grop.

(* p<0.05 vs. Cantxol, ** p<D.01, *++p<0.001 vs. Gotrol, 1-way ANOA followed by Dunett's multiple amparison test )
2) THERS: thidharbituric acid reactive ocopounds, indicated as maladialdehyde generated.

3) ND, not cetected (less then 0.05 mol/rl).
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ERS5, Table 7). 3HEIZBITBRP~ND 7 TR/ A4 Vil EoDEPREDPolZORBE IR S 2 o7, X
Zntin{x5 7 v FOFVESVEHAFHo72A, T—FD SE#%3IHEHIIRF~NHEH S 777K/ 4 YD Db

Table 6 Concentration and Camposition of Serum Flavonoids
(Experiment 4, Day 10)

Quercetin 1.0 g/kg Ritin 1.0 g/kg  Significance'’

Total flavonoids [nmol/mil]
erostin

Qu ) 9.7310.87 34.3245.42 p<0.05
Isorhametin 31.5742.76 69.6742.12 p<0.001
Total 41.3043.22 103.99+6.71 p<0.001
Free flavonaids [rmol /)
Quercetin 0.5640.14 6.3741.37 p<0.05
Isorhametin 1.2010.16 4.3840.38 p<0.001
Total 1.7610.27 10.7541.71 p<0.01
Capositian of flavonoids [9]
Total quercetin 23.70+1.89 32.3622.90 p<0.05
Total isgrhametin 76.30+1.89 67.6412.90 p<0.05
Aglyoone?®’ 4,2540.56 10.1641.09 p<0.01
Data are expressed as meanstSEM (n=5)
%qél(sjllgg{g-{noe was campared between q&eroeun—fed groxp and rutin-fed grap by Aspin-

2) Sum of the percentage of free quercetin and isorhamnetin.

Table 7 Omoentrat‘_lmandCarposmlm of Serum and Urinary Flavanoids
(Experiment 5, Days 0-3)

Quercetin 1.0 g/kg Ritin 1.0 g/kg  Significance!’

Serum flavaoids (Qay 3)
Total flavonoids [mmolArl)

Quercetin 3.0440.36 7.5841.44 p<0.05
Isarhametin 8.774.11 20.30+4.02 N.S.?!
Total 11.8141.40 27.8845.41 N.S
Free flavonoids [rmmol/nl)
Quercstan Not detected®!? 0.454).23 N.S.
Isorharmetln 0.3510.10 0.99+10.09 p<0.01
0.3540.10 1.441+0.28 p<0.05
Cﬂ{%itlcn of serum flavonoids [ %%
Quercetin 25.9741 .40 27.4241.21 N.S.
Total iscrhametin 74.02+1.40 72.58+1.21 N.S.
Xglyocmne 3.6141.64 6.03+1.42 N.S.
Urinary flavaids (days 0-3)
Total flavenoids e}«:zeted [rol/3 days]
Quercetin 308.31172.1 1012.74587.6 N.S
Isarhametin 189.1+106.5 666.5+349.7 N.S
Tamarixetin 231.9+110.6 714.31264.6 N.S
Total 729.41388.9 2393.531188.7 N.S
Free flavonoids excreted [rmol/3 days)
Quercetin 91.4435.2 571.44426.8 N.S
Iscrhammetin 68.8433.3 385.24270.9 N.S
Tamarixetin 82.3129.8 426.63201.5 N.S
Total 242.5496.3 1383.14892.4 N.S
ition of urmary flavenoids :
thlggl quercetin 4(%.%4&6.63 37.4613.00 N.S
Total isarhametin 24.85+1.41 27.2943.31 N.S
Total tamarixetin 34.30+6.33 35.2545.52 N.S
Aglyocone?! 36.7149.65 58.12411.47 N.S

Data are expressed as meanstSEM (n=5) .

1) Different significantly fran quercetin-fed gromp in-Welch t test.
2) Not sis icant (p>0.0: byllsgilrx—mldﬁttest) oy Bep

3) Not detected (less than 0.1 mmol/nl).

4) Smdf the parotage of free qeeroatn, isodenmetin ard taverixetin,
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quercetini¥ 5.7 v F T 94.1% %%, mnutindk5 7 v F T
8567 1H LIz kit E iz (Table 8). 5 S h iz
quercetin & U rutin D% 5-% 3 HE IS BT 2 IRPR U3 HEZ
DMFEHTDTISKI) 4 F& LTOMEEIRL, quercetinik
559 FT%0.13% R 1°0.03%, rutinit55 v b TH
0.89% R.U50.13% T&H > 7z.

[(B%]

77K 4 FolfliE - FEEEROCEPZ 704 Fik
ICRIZTREIZOWTIE, hesperidinPBERUFHILV R
in—wMﬁ7/FTm%#:vxTn—wIDL:vx
T a , BERERUT NI Z7YETA FREISE,
HDL-2 1/7\7‘U—-11/’Z:J:ﬁ’é’¢7a &2 catechin %7 v
oM RUFEFOIVATFO—L, P FYEITAF
VARNVERETSY, EhA704 FE#zZHEMSEAZ
EB HPEERTWE, 200758 4 FORRER
BT B EBICOWTREEI DLW,

HAEA— A7 D quercetin & U rutin D 1 B\ & 13
Kimira & 12 & D FhFN 83 mgd, 1.5 mg/d L FEN
Tw5,. Quercetin & U rutin @ LD50 i3 £ 1L &1 160 mg/kg
(PO, X7 A), 950 mg/kg (iv, ¥ 7 A)TH %, Quercetin K
Urutin DFMEIZDOWT, quercetin ICERFENRH B LTS
16 L2k AHEY OmEHFH D, ntinlZiZER

B hwe EhTwd 9, BREEICDWTH, quercetin
CRENYDHZ LT EHRED LT IHMEDY O
FhHB. —FT, rutin, quercetin ISFIEMEAH S £ v ) Rk
#2200 p3% 5. —F5, hesperidin® 1 HIEWE R UHMICH
THHMBFIRD 550,

FER 1 ~ 3 DEEF D H & T hesperidin, quercetin BV iX rutin
ZHAAD 1 BERED 500045 EIZHH4 4 5 1.0 gkg D
AECT2 BMEREDRS L TOREEMNGHEOFE R
ERRBO LN o7z, 72, IVATFU—LVEARL
ZWiBHE A TIE, hesperidin, quercetin BV d rutinik J v b
DAVATO—) - JEHEAHCRBEL L2V EPHS
Motz i, ME7 7FE/ 4 FIEE L TBARSHO
FicBoMEIREOoNR-Z L), MFERDTIFR/ 1
FAIELTER Z2BE L TV D A EEEDSE L S LB,

Quercetin B V2 13 rutin % 1.0 ghkg % 10 B fE R (EE4)
it 1S (EES) LA, ninks5 59 b0k
HMFEPOBROEER 77K 4 FIEEINE L, mutin®
HEHER T & 5 quercetin D F| & 2 quercetin DINH P TH 5
isorhamnetin DE| & & O HWFEA 25329 S /2. Rutin D43
F1£(610.53)13 quercetin D 73 F & (3022)D# 25 TH D,
%5 L2 EILEER O quercetin & L TIRIET5 L5 &
A, FRIZKLTOFERO7 58 4 FEEM2ED L
THHWFEHRTIEI) AL FHEIRLZLZLED, ntink

Teble 8 Percentage of tkinaﬁgggigﬁﬁgﬁ?n and Serum Distribution of Flavenoids

5, day (0-3)

Quercetin 1.0 g/kg  Rutin 1.0 g/kg

Significance

Peroerrt:a%e of urinary excretion [%] (molar ratio)

-

0.052440.0333

0.326140.1777
0.2092+4).1016
0.232040.0774
0.763740.3515

0.045640.0345
0.033640.0240
0.030740.0194
0.110640.0776

0.0044+0.0020
0.0061+0.0044
0.0043+0.0026
0.01480.0089

0.376140.2134
0.2490+0.1281
0.2670+).0968
0.892140.4329

ZZzZE EEZE ZAZZ 2ZER
nhhin hhhi bhhh bhbh

Isomarmtjn 0.0336+0.0201
Tamarixetin 0.040810.0212
Total 0.126940.0745
Day 1-2
) 0.006440.0016
Isorhammetin 0.0028+0.0009
Tamarixetin 0.003640.0009
[aTOtZ:a% O 0128+0.0030
Quercetin 0.000520. 0002
Isorhametin 0.0000+0.0000
Tararixetin 0.0000+0.0000
Total 0.000610.0002
Days 0-3 |
0.0580+0.0339
Isorhamnetin 0.035540.0209
Tamarixetin 0.043640.0219
Total 0.134940.0769
Percentage of distribution in bloodz’ i molar ratio)
Quercetin
Tsorhanmetin 0 0207+0 0026
Total 0.027940.0033

0.0361+0.0069
0.096510.0189
0.132610.0572

i

Data are expressed as meanstSEM (1) .

3 Bt ot ai
distribut

).05 by Aspm—Welch t test)
on was caloulated by as
ed In serum and that blood weight acoounted

that all flavonoids in blood

for 7% of total body weight.
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quercetin & TIRAVHEBICHTEDH L T EHRES R
7. F 7o, 1EREER (EES) LBV, #5%38H
THFHRFRHFT7 IR 4 FL LTRERRE hADIdES
BO1BDFTHrILizonTid, 1) BELHRINEH
FictoT PSR, 2) BEL BRI
77K A OB THREZT 7784 FUSOWE
& DR ICRH S IIPRFE VI h AR S Rz, B
VI TCHPLC TR SR W R E LTHEL T
5, HEoOWEENEZLNS.
T7IEIAFEZIZLDETERY 72 — VEIFEEN
DOREEOEED H ML B UBIFEIEA TE DT HE
BFREEDI ETHY, TOMMDRNE, ERIEHSE, K
ARV LEL %L, SROMEILING.
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3. &Ml S RAEEENMEOEE CBHERR
FOBERET

1 BFREZIFLEEMCLZTy MR F7OA
P450 DZEE) :  OIEEEEARR DRRRH

AL KRG, MEEA

FaHTE, KERESM

[B#Y]

BEH#FRIETF L AL, SHEIETHRER RBRE
FELTLERHENTWS, LHL, ZORERRED
TOMETH DA, i) IRFHEEOH T ALK, SHH
EN, BT EHENIBRLEERTHE D, kWD
PSRN COREFEIC L 2408 2 v i E LB R
TRV EEAGR, ZOFHSE (CRAYIER
1t) Ou»TY P72 LP450 (P450) 1%, HcbEELEE
FHoTwasZ R E<HShTWS, FEFEEFL 1L
EMcE 2EMORBERMICLZTEELEL O,
FOHMEBITIEIPS0FREB-TWE LD EEDNRS,
LaL, EERIF UV AALEDORES L THEHISH LT,
EOPASOFTFHENFEDREDFESHH L0 E W) Hidil
EAEHLIZER T, KBZEE, R FL >~
EEWIC L 5 PaSOLB)DOHEE B BT I L %
BryE LT, RyABHcEE T 2 P50 FHREICKHT 5 b
JyrooxsLr (TCE), 1,1-Y7unxzsL > (1,-
DCE), cis-12-¥Y 700 x ¥ L ~ (cis-12-DCE) B U
trans-1,2- 7 00X L~ (trans-1,2-DCE) DEE|zDWNn
THE L7,

(8]

1. BB LUtk

SRR Wistar RHEYET v MWL 1B 4L DL L,
MBI~ ihodE, FES5BEII-VHICERL
7 TCE (400, 8003 & UF1200 mg/kg), 1,1-DCE (200, 400
B X U800 mgkg), cis-1,2-DCE (800 mg/kg) & 5% \» it
trans-1,2-DCE (800 mg/kg) % 1 H 1[04 HREIBEREAIRS L
2o WERORED #RG 4 MRICERL, WiECi
WEFI oy —LAFREL.

2. PASOMRKAFMERE G DWIE
7-LFFILYNVT 4 Y 0-FLF5—+E (EROD), 7-4
FEYVLYNT LY O0-FAFF5—¥ (MROD) B X7~
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YIUNEFRVLYLT 4 Y O-FRYYF5—F (BROD) &
X, ERLZ-VYL T4 vEAERTAETSAZEIZE
2 TAFo?, 7.2 bF P I= Y Y O-FZFT7—F
(ECOD) &, & L7z7- e FadF v o< V2 ESE
BIEENToRY, T, RUYTF IV NFT2X
F%—+¥ (BZND), 73 /EUYY NFAFIF—F
(APND) BXUzyxu<w4 ¥y NFAFI—F
(EMND) i&tElE, Nash®HiEY 68w, AR L72R L A
TVFe FEHIELTRDA. 4= @ 7/ —V2-e ¥
¥y 37—+ (4NP2H), 7ulV/ ¥4 v re-k Fuxd
5 —%¥ (CZ6H), A FAFO Y20k FOF Y5 — ¥
(TS2AH), 7 A PAT 0 ¥ 68-t Fu ¥ 7 —+¥ (TS6BH),
FAMAFO Y Ta- FOF L T—+F (TSTAH) BLU'F
7)) VEto-k FO¥5—¥ (LAOH) iEtHiE, #heh
EfL4=trosrsa—L, ek Fn¥xrsolysy
Vi, 208 FOF Y FAMATOY, 6B-L FOFXF TR
PRTFOY, To-t FOXF TR MPATU Y BIVe-F
UxLow) YEBrEdEEksr e 5714 —TERL
TAT 27258, W ho PASORTFERERIEEORED 7 v
MFIZ OV — LB B RERICEHET TiTo 72910,
3. AL Tay T4 vy
FNFROFI IOV —L%175%SDS-KYTZYLT
I ROVEBSREIAT LA, 851, kEIShi s v
sz btatoa—RFEIZEEL, LT v F CYPLIALL,
CYP2B1/2, CYP2C11/6, CYP2El, CYP3A2/1 B L U
CYP4AIRRB A Z 7u—TIZTHWTER L LEBET H S
YR Z F 4001+ 7 V= VTHRBLEY, N R
X, FrYbA—F—THEL.

(38 L o]
1. TCED#E%

LAOH ML, WIhokSETHHFEIIHEML, 20
G, WHBHED29~30BTHo72. F7:, ANP2HB
X OFTS6BH{EM: b TCE#X5-12 & b IS KIFRICHEmL 72
(12~1.84%). L& L, TS2AH &M, 1200 mg/kg TCE
THBEIET LR, —7, o PasoRfF MR R EM L,

Table 1. P450-dependent monooxygenase activities in liver microsomes from
control and TCE-treated rats

TCE (mg/kg)
0 400 800 1200

EROD” 430+ 8.1 457+ 2.7 573195 64.4 +3.4*
MROD” 454+ 72 44.8 £ 6.0 504 £ 11.9 496+ 11.1
ECODY 0.34 £ 0.03 0.35 + 0.02 0.45 £ 0.04¢ 0.48 + 0.06*
BROD® 18.8+£3.2 231+ 4.6 298 £6.9* 279+ 6.1*
BZND" 3.82+£050 429+ 0.25 4.71 £0.22* 4.50 + 0.20*
APNDY 4.02 £ 051 427015 4.80 +0.43 4.91 £ 0.67

" 4NP2H? 0.32+0.03 0.39 + 0.05* 0.47 £ 0.05¢% 0.55 + 0.03%
EMND" 7.26 £ 1.10 8.13£0.70 9.41 + 1.15* 8.40 £ 0.31
LAOH" 044 £ 0.05 1.34 £ 0.43% 1.28 £ 0.321 131 + 0.06t
TS2AHY 0.60 £ 0.17 0.68 + 0.12 0.56 + 0.08 0.35 + 0.08*
TS6BH” 0.88 £ 0.16 1.08 £0.26 1.27 £0.101 1.56 + 0.33%
TSTAIY 0.33 £ 0.08 0.34 % 0.04 0.31 £ 0.05 0.32 £ 0.01
Each value represents the mean + SD of four animals.
‘mollmin/mg protein.
Ynmol/min/mg protein.

*Significantly different from the control (p<0.05).
+Significantly different from the contro} (p<0.01).

8003 % W13 1200 mg/kg D TCEHRSIZ L Y FEIZHmML 2
A, FRLOFBERIE, LACHIEHO & 5 2BEELLNT
3%do7 (Table 1), /2, A1 L7054 THhb
b TCEF G2 X % CYP4ALR3 7 37 OFEPHER S
(Table 2), T?FEIE, TCERBWTHS MY 7 0 OEERE
CERALTWALDEEZ HNW,

Table 2. P450 protein levels in liver microsomes from control and TCE-treated rats

TCE (mg/kg)
0 400 800 1200
CYPIAIR 1.00+0.14 097 +0.19 1.09 £ 0.18 1.07+0.12
CYP2B122 1.00 £ 0.33 1.07 + 0.28 1.91 £ 0.53* 2.49 £ 0.361
CYP2C11/6 1.00 £ 0.10 1.09 £ 0.04 0.90 + 0.07 0.65 + 0.041
CYP2E1 1.00 £ 0.14 1.03 £0.10 1.20 + 0.05* 132+ 0.13*
CYP3A2/1 1.00 £ 0.17 1.02+0.16 1.28 + 0.07* 131 £ 0.13*
CYP4A1/2/3 1.00 £ 0.10 2.14 £ 043t 2.07 £ 042 2.01 £ 0.16t

The immunoblotting results were normalized to those of control rats. Each value
represents the mean & SD of four animals.

*Significantly different from the control (p<0.05).

tSignificantly different from the control (p<0.01).

2. 1,1-DCE, cis-1,2-DCE B & U trans-1,2-DCE O 23
1,1-DCE{Z, CYP2CI1{RTFIERES: D TS2AH & % HF 12
WA &2, 800 mekg BEIZ BT B ZOEHIE, HEBHD10%
PFTHot: (Table 3). F7z, CYP2CIN/6%5 787 % 400
B X U800 mg/keg 1,LI-DCEIZ X ) ZHFN 368 X U83%
A L 7z (Table 4) . c¢is-1,2-DCE® & U trans-1,2-DCE b

Table 3. P450-dependent monooxygenase activitics in liver microsomes from
control and 1,1-DCE-treated rats

1,1-DCE (mg/kg)

0 200 400 800
EROD” 366+42 33224 36.8 6.6 323+£6.7
MROD” 23.8+£27 181+ 1.6* 182 £33 143 + 40t
ECOD” 0.33 +£0.02 0.31 £ 0.02 0.30 £ 0.03 0.13 £ 0.01%
BROD” 156+ 3.5 13.1+18 186+ 2.0 143+ 14
BZND® 427 + 0.60 444+ 0.16 3.66 + 0.42 1.49 £ 027+
APND" 9.18 + 0.63 9,06 + 0.32 9.67 +1.20 7.66 + 1.11
CZ6H” 1.05+0.10 1.01 £ 0.05 0.92 + 0.07 0.37 £+ 0.05t
EMND? 7.67 £ 0.54 7.85 £ 0.39 843 +1.06 6.42 £ 0.47*
LAOH® 0.59 + 0.08 0.51 + 0.09 0.68 +0.18 0.48+0.13
TS2AH” 0.86 + 0.15 0.91 + 0.10 0.59 + 0.08* 0.08 £ 0.02t
TS6BH? 0.82 + 0.06 0.67 = 0.11 0.72+0.15 0.25 + 0.09%
TSTAHY 0.31 + 0.04 0.34 £ 0.03 0.35 +0.03 0.34 + 0.04
Each value represents the mean + SD of four animals.
“pmol/min/mg protein.
Ynmol/min/mg protein.

*Significantly different from the control (#<0.05).
+Significantly different from the control (p<0.01).

Table 4. 450 protein levels in liver microsomes from control and 1-DCE-treated rats
1,1-DCE (mg/kg)

0 200 400 800
CYP1A12 1.00 £ 0.13 0.61 + 0.05* 0.59 + 0.08* 0.34 + 0.09*
CYP2B1/2 1.00 £ 0.27 094023 0.89 + 0.22 040+ 0.17*
CYP2C11/6 1.00+0.12 0.97 £ 0.08 0.64 + 0.09* 0.17 £ 0.03*
CYP2E1 1.00 £ 0.19 092+0.14 0.91 £ 0.12 0.40 + 0.10*
CYP3A2/1 1.00 £ 0.15 0.81 +0.10 0.86 £ 0.16 0.26 + 0.04*
CYP4A1/2/3 1.00 £ 0.18 0.83 +0.12 117035 0.96 £ 0.12

The immunoblotting results were normalized to those of control rats. Each value

represents the mean + SD of four animals.

*Significantly different from the control (p<0.01).
TS2AH iHESB X USCYP2CI/6 ¥ /37 EFEIZES &4
7298, FOWPHRIILI-DCEN L ) BIEELDOTIE LD,
o7z (Table 53 & U Table 6). TS6BH B & UFCYP3A2/1 ¥
Y7 EIX, 1,1-DCE B & Ucis-1,2-DCERS5- CHEIZR D
L7z, cis-12-DCE B & Utrans-1,2-DCEL, CYPIA2 B L TF
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Table 5. P450-dependent monooxygenase activities in  liver
microsomes from control, cis-1,2-DCE- and trans-1,2-DCE-treated rats

Control cis-1,2-DCE trans-1,2-DCE
ERODY 53.6+49 517+ 1.8 76.1 £3.5t
MRODY 37837 36347 71.0 £ 7.3t
ECOD" 0.42+0.03 0.30 + 0.08* 0.48 + 0.06
BROD¥ 216+23 15.6 + 0.8t 23.6+3.8
BZND" 4.77 £ 0.32 343+ 1.10 4,64 +0.55
APND 1.1+ 1.1 104 £ 1.7 126 £ 0.9
CZ6H” 1.36 + 0.06 0.90 + 0.29* 1.09 + 0.17
EMND” 829£0.90 6.81+ 133 8.72+ 0.64
LAOHY 0.61 +£0.13 0.53 £ 0.07 0.56 + 0.04
TS2AH” 0.75 £ 0.10 0.40 + 0.12% 0.47 £+ 0.08%
TS6BH? 0.66 + 0.06 0.27 + 0.12¢ 0.74 + 0.03
TSTAH 0.33 £0.02 0.24 + 0.03% 0.33+0.03
Each value represents the mean + SD of four animals.
*pmol/min/mg protein.
Yamol/min/mg protein.

*Significantly different from the control (p<0.05).
tSignificantly different from the control (p<0.01).

Table 6. P450 protein levels in liver microsomes from control, cis-1,2-
DCE- and trans-1,2-DCE-treated rats

Control cis-1,2-DCE trans-1,2-DCE
CYP1Al12 1.00 + 0.08 0.78 £ 0.13* 1.38 £ 0.10t
CYP2B122 1.00 + 0.08 0.58 + 0.091 129+ 0.12%
CYP2C11/6 1.00 £ 0.16 0.60 + 0.13% 0.66 + 0.08%
CYP2EI 1.00 £ 0.06 0.82 +0.14 0.89 + 0.08
CYP3A2/1 1.00 £ 0.14 0.58 = 0.10% 1.09 £ 0.10
CYP4A1/2/3 1.00 +0.13 0.90 = 0.09 097 £0.12

The immunoblotting results were normalized to those of control rats. Each
value represents the mean + SD of four animals.

*Significantly different from the control (p<0.05).

tSignificantly different from the control (p<0.01).
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Fig.1 Promoting activity of tumor promoters and related substances in
BALB/3T3 cell transformation. Open symbols designate that
those substances were negative for promoting activity in the two-
stage transformation assay. DTBHQ, 2, 5-di(fert-butyl)-1, 4-
hydroquinone; TBHQ, 2-tert-butyl-1, 4-hydroquinone; BHT, 3, 5-
di(tert-butyl)-4-hydroquinone; BHA, 3-ferr-butyl-4-hydroxyanisole.
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1. 2ERHEERAR
BALB/3T3 #If % 10408/ dish DHE TIHRIE L, 24B[#%
BEZbTRICRIABENDI —AF VT ML
(MCA, 02 pgmDEZ MR T3 AWM =z~ a VilE %
Tofe, WEREBIC,IZ T3 HMERLLE, HBYHE
A3 T3 7203 4 BiZ 1 EORBBTIREITVEDDL
2B 7O a YIMERTo . AEEHTESICS
HMBEL, BEER 7+ — D AZRHERLE.

2. BIZFET

HERADRFEE RNADEE Mgz 1 0 4E,/ dishOFE
THEL, 2P 1 EIOEBRMREITo T 1 EBEEL L.
B2 TPA (0.2 pg/ml), #+# #EE (0.015 pg/ml, 2 A H
PAREE, 0012 pg/mt) T3 ANIANFOUEF Y YA
(1.8 pg/ml) ZMAC2HM7OE— Y a YUBEEIT- 72,
O, 0, 4, 7, NABXEBKHEEITo/. D%
fid, BPEERARICBIZ70E—Y a VILBOLKFL
Fl—Tdbs. 7OE— 3 VUERER, 0, 24ERE,
3, 7, 8, 4HBICERNA% TRIzol (54 7F v 7}
Vxryou) ARELZHVTHEL, &5IZISOGENE
(FI35) THRL. :

mRNA * 1 77L >3 vl T X714 #RNA
25 pug & FITC 7 NV L7 GTisVA, GTisVC, GTisVG 7
12 GTisVT 50 pmol (Vid, A, CEIIG) &Hh L WEEER
FRIBIZ & o Tfirst cONASHEZFEL L 72, Z O first cDNA
DU50E (0u) IZEEDOSUTS 4 <— (10mer) 10
pmol & first cDNAFRE V275 4 <—5 pmol 2 MZ T
low stringency TPCR 4T 72, PCREMZ RV T 7 YNT
IFFLVESRREICHEESE, F0FEHSLVITSYBR
Green 1 CH§efafh, MEA AT T FIAHF—-TRAF v+ L
THHE L7z, HRERBLT, S A32070E
— & — 248 L - BB AL 2 7R 7 mRNA O cDNA KT 2 &
LAY FZYYHL, PCRIZE o THEIEL 2.

TO—-= 7 EIERREIORE BIEIEL 72 cDNAKTH
% pSTBlue-1 Vector (Novagen) @ EcoRVH A Mz a—=
> 7" LT ABI PRISM™ 310 Genetic Analyzer (PE)% Fi\>T3&
EEHT R PE L.

R R U#EE]

1. 1b24E 0 BALBATI AR 2 RS H IR ERIZ BT
Lr7r0E—3 a EH

LI TRRLAMED ) bEH o2 OOBEER{EE
TER%*F LD TFglICRLAE, 122 —%—¢LT
MCA: WL XDOFERTHA. 77 712i%, 2ED7:
OILHAREOYE D ED TS,

BN LREIOE—Y—THHTPA, *THTE, T4/
T4 VAN YY1, BAOEREEROTOE—-V 3
ERERLE. T4/ 74 R MRS Y -1, AH Y
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2. mMRNA - 4 77L ¥l - FLATVAELZH
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10D mRNAIZ 70 E— % — 3Ll O RMELH D L,
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THE—F — 2 EH & GE L TR oM insER
HHENDLLDT, DDEIZBITAMKE OKE Z13, #4540
bpTdHol. CO5IX, 7UE—F —%{EH SRz dt
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Fig.2 Fluorescent differential display of mRNA from BALB/3T3 cells
treated by tumor promoters. Primers: G09, FGTisVG and
GGGTAACGCC; CO05, FGT15VG and AGGGGTCTTG.

G09 & CO05 % pSTBlue-1 Vector iZ 7 0 —= > 7 LT3k
BEHZiRELL. GO9I, %4 ww H{NP95 D cDNA (&
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2, 3SHEOLEWHEO TOE— ¥ —{ERIZILBOEEHITE
ETHUHEEEZREL TS

FEFGER L

1) Sakai, A., Miyata, N. and Takahashi, A.: Promoting activity
of 3-tert-butyl-4-hydroxyanisole (BHA) in BALB/3T3 cell
transformation. Cancer Letters, 115, 213-220 (1997).

Sakai, A.: Orthovanadate, an inhibitor of protein tyrosine
phosphatases, acts more potently as a promoter than as an
initiator in the BALB/3T3 cell transformation.
Carcinogenesis, 18, 1395-1399 (1997).

Suganuma, M., Okabe, S., Marino, M.W., Sakai, A.,
Sueoka, E. and Fujiki, H.: Essential role of tumor necrosis
factor o (TNF-ct in tumor promotion as revealed by TNF-ct-
deficient mice. Cancer Res., 59,4516-4518 (1999).

2)

3)



