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Development of High Functional Anticancer
Foods from Mountain Vegetables Utilizing House
Cultivation
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NEEX

Act. ER, Ao FL YEAdHlY, NEEY F& F3stda,
Atopal A F A4S AW WAL E £33l FI &Y 59 BEF
A2 2 ol &8t} stgict

oty 2 dxAYY §3 2 Fo4E e4std oh} P

O 71«3 &4
- VAxdY LA o8 A& Ayt
-AARY YR A9 Vs, ¥AH Ve, 4AUYY e
3 ¥l
- 4L SN FAE(E FH3 ABor F9
k.

O ZA, 4d3 &

RARTEEA] A Ee] Pato URe tiu| ¥ 42 AAE o)
g 4 den &9 FAFY £5& FriAUch.

- AR NEY ME, BPLE £& Fug AU

- VAAPY AZFNLE GBI AEANZE A FTF U

- 48 Mojy NE= grv|e ARHEAJE 7tH )

-AELERY ¢FAA A A o} o] gt

- FU A7 &gz A3 U dmuE G o
H, A3 T 22 d¢ AY &Aool FU F Ao et A
& xHsted & g &4 4+ drcl
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A FAAAL,

- S ED WA ES ddsiel IUAZE AL 4B
ARe AANY 4 otk

- 29 BA AQolA Aoy, NEE A 4L ALY
¢ YU Eo TN A7 US ool Y WRAo] Att.

m. a3 g 2 H4

7l NEaESE Y ¥4 HaE

- gAY A8y & W EYS A%t N2 204 Ze o
& A7t 3o AAH 7tE &34t S-9 fractiond Maron
2} Ames 5 WP /MFste] A3}t Spore rec-assayo] 2%t
gEdHo|Ydd MY U Ames testo] ¥ HPEdHolYY AYUL
B3te] §E QMY FFE HP8AT}. E Coli PETE o] &7 SOS

chromotest & 4 A] 314l cl.

U, 3 A4 gy 3 5

- B AEL Aoj3 B4 £4 U Food recordd] ¢ FPZAE
AN SHATE. Food recorde % 293, F% 14}g AAsto 2=
MR YES A £43519c}. Bioaynamics body analyzer& ©|§
8t} A xY, Lean body mass(LBM), A4E, Z1XtjA&(BMR) &
A%t BN vz EMstdct. AHUH AAZA €IS A
ste] "%2 AW, cholestsrol, FAQY, EAY Sed P, Cadl ¥,
Vitamin A & &3 3tach.
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th. FEAY AT g FF

- 4HEE2 Sprague DavleyA $£HUAE cfu Y SSMeizy
B 2 Yol ALS3idct. £48 2 A%Y FHE B A2 F
ostadct. Hste L2ejeo AL FA A ZHe Yo Mg
& Y el powdered mixed dietE Algstdr. WYEN=S
A MNNGS] e ztzte] o ERAE SAUE d3FL vz
fol Fstdct.

ch. Bty gL 2o A4 AY AA

- SUPAEEA A=Y HLho] LA sAdew YAWLS 30 -
7048 do] Bal o 4508 & tjgoz HEXNE ol 1 : 1
interview W'd o] &) 3] food frequency test& 4AlA]§t case-control
study& HAISGth. o] YA UEEs IHF, AR, £/, F4F,
FAHE, &7, BAF, WLF 59 8571x T/ HE 42 U=E
A8t 12HHE Uy NEZE SFol ot ohA EF54cl.

of, At F &S YA ¥ SHLHE QAEY dF

-8 % HABYE4E AR, AL ASE FES dEHE
E o3, Z3ETUA g3 =4%ta, dBo2NEH €S s
o Serung E28la YF E@stgct. 2XYF, LEYLAHE 9
% ¥{¥ TG, cholesterol, HDL, LDL®] ¥4 & Johnson and Johnson
Ektachen2 2 43}, ZF Y43 BLEL v YYyo] 3 &3

BEAR &F st
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uh,  Atop) ot =839 dAE £4

- BYEE &8 2RedA gt doNE FHRFE HAY, FE I
Zstadct, &4 FET F AdoAn FAAN =ALE JHE
A9, ARYE EF &3l &7 & A8t $F F extracts&
AR +&L Azttt ANEFEES] EEHES A3 &9 3%
2 A RE drying ovend]l Y& ¥ $EL HAAFY &2 AsHA
2, 7l BEY 42 AoACHol A Aot

Al fitxte] gy FYAT

- ¥AY B 9y FFE st AT Y2 UL 44
€eltto serum g FEY F YFA HAVF FFsoct @Y
A P A, 4F Frde &4 Atomic apsorption
spectrophotometer(PERKIN-ELMER 2380 AAS)E 343 &3 AL Ca
o] 423.1 nm, Mgeol 285.6 nmol A AAIStATH. F71¢U4 4 (inorganic
Phosphate)®] &3] DDWE o] &3le] ¥ N3te] &F et

o}, Atela]7} b ViAol uX = FUEH
- g2 N Ve AHEHA glutamic oxaloacetic transaminase
(GOT)¥AM =, glutamic pyruvate transaminase(GPT), alkaline

phosphatase (ALP)® 4 & &3slglct.

2}, ArokA 7} in vivool A Aty AL R nAE Y
- Catalase¥4 S Aebio] o] wuwhal &Astdx, SoD&EAHLS
Cropod] W o ZAsidct. =%, 8354 a-tocopherol ¥F
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4 HPLCE Alg3ldn HEEAL  a-tocopherol(SigmaA}l),
internal standard® « -tocopheryl acetate§ A}®35}¢l o weight
ratio§ F8}l3 o]o] t)§ 3l peak area ratioE F35t response

factor& d<lt}.

2p, AtofA A E (71 £)8] A= formula 79

- Aok ANAFEES ALY 4 F4 W FORMULAE Sucrose
32,00 x, 744 UEEF 0.30 %, Citric Acid 7.00 %, A}z}4t 0,13
%, Ascorbic Acid 0.05 %, Atz #A 20.00 %, 4o]Md& 2.00 %, 4
EY%E 0.15 %, Mineral Water 38.32 ¥ & tAstda o, MA, J
A, deEo] i@t BEAAE WAL,

V. @371gd3 9 ¥8o ot A9
1. 4322
7h. Atopaje] dxlg At E BY

1), dopAl Alge] F48EY &4

- EF3AzxE AR LAE FEEEY E4E HAY FAe o
3} ok AL Bl $E 76.7%, A 4.7%, A 1.9% ¥4
NE 14.5% 123 H o] 2.2% HHEHe Yz, FNAL U4

133.1og%, VY EE 3.1mgs, ZF 915.8mgx, < 173.1log% ez AL

ol 173.1ogx ®FHol Arh. od2x ¢lo dUPELS £+§ 10.5%,
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ZEWA 12.5%, Z AW 4,0%, ZHYE 13.0%, 2HF 13.8%0]don
o &7 YWAHELS $E 10%, R YA 4.6%, AW 1.8%,
ZHE 12.5%, ZHHF 30.6%2 Yeldct. T3 duEEL 48
9.4%, i 14.6%, AW 4.2%, ZE 12.5% 24 ¥ 15.5% o}
Adct. FHY gL L 48 85.8%, Zuhula 5 6%, XA 1.2%,

ZEE 2,5% X7 1.5%0] g},

Y. Aopal £& 89 YEAH d4EA

- AbopA] Vg £EEY YEAUOIYL S ZEY F3 Salwonella
Typhimurium TA1006]A MNNGo| cisid X&E 50ug/platec]A
48.33%8] M AAE ey, 100xg/plated] A 71.60%, 200u
g/platec] A] 86.52%, 400 g/plateo] s 93,92%2] &< dAEM}E U
Ehudlct, $&3E9 ot JAAFE FESHA AL U
slct.

th AtolA R & Fo] HFAAY thate] ne Y dF
1). Aokl & EFol ¥ S L& HDL, LDLo| X &

- FF FEES FAC Y FH26 & €FS Pl T v
o} 20% UAdtH o] ¥ HDL-cholesterol Y& 25% =7}t v}
fodL gdr. & $2&F T3y 83 T gd2HE gFS
4 7484t HDL-cholesterol ¥ glo] tha ZFJlstd S9A AR 4
€ BN olZRct th4 ZAstATh. HTRS FA4AolZz AY Fd
¢ +AE Uetdidcl, 42 FEES FAT F A X Acay
HE g ZAMY A Aol 3 FH2HE €2 93.28 wg/dl
Au H[3l, o] FEHEEFAZTL 68.50 ng/dlZ 27% 4Bl B

%
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AR o488 deldde. £% 3248 %429 229248
YT FFAo)Zol uls) tia AsATh HDL-cholesterol §ae
30% Ststd ey BAY fdde oot

dZele] Z¢ €% LDLY ¥Wg vy Yos 33% A3} 238 ¢
S FAT(CE)E chxZ(C)ofl ul3) 69.1%7} ZAshATH, AW Ao
ToAA A2 FE2EE 519 o AYF(CLE)L 6.21ngsdlo] QY
ou thRF(CL)E 20.83ng/d12 M chZFo] ula] £ 70.2%8 7
d4& 24ch

HXZe2] % benzo(a)pyrene ROl ZoME 2EFEF €7 NG
© (CBE) t§=F(CB) 5.29mg/dlo N 2.98mg/d1E LDLo| 43.7% ZtA 3}
L. B(a)ps} IAY 3§ FAZ(CLBE)IMNE F&FEol 23o
LDLE 22.2% 4% Zog Yeiyr}.

2). Atopx] R2EES €Y 16, AW A3} xy

-FE FEE FATS 23U F4AYA Adx AP A4 o
Tol vt 50% 2EUch & FE2E FARY FHAY Yy} Q
A UFL FAAolZyt} 25% AT, HUY IHAY @
B o¥dx FEEE FoiyoEA FANEY 71.43 ngsdlg
54.670g/d12 ZLAZ o F2oF Aole gt XA gape
138.604ng/d1o) A] 116.524ng/d12 Z4 EHol o4 2 F2E FoZo
20-30%8 H4£BAE Bt F% F2E FAFY €A 24AY
AXNAAHZL FgaolZo ulg] 20-30%8] LT Uelygloy &
AY F9%42 gl

2. Aokl $EE HIRY SH7six o] ulxt o

Ol HE. MAXtEE / S8R

O
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- 9733 | 4 (Atherogenic index)E A AAolFo| 1.910004 oA
2 FEEFOITo] 0.8932 549 A E Hgch 3 YA E ¢
Zol ti¥ HDL-cholesterol?] u]Z(HTR) FAtAojZe] 0.3770] n)
8 o2 FEEFAF 0.5562 /A4  zolE YEeluo
HDL-cholesterol®] u]&o] ZJlstd ol A=}, £5 3228 %
AL2 FAMolZol vl 59%xo] ZAE deldddct, $ ZFd2vHE
gtgoll iyl HDL- cholesterol?] H] &2 55%¢ ZJ71& B £ 2
&8 Foldeo] HE® AYY Jdel 7l4Y 4+ e FAARE o
2€rh.

BEHYol 2o v FF FEES FoiUo2A FUZY A4:
62% Aste] Rl AolE uetglct. HTRS 50x3 = Hele
£ 3718to] W HDL-cholesterolfgo] XA 3t ul o] £% &
& Fool g aA F7E Aoz Pydcl.

op. Atopa] & Eel %Y FAA W SY2HE iAol niAE 4%
1) 8§ 48 Fdol A€ 3 AAA

- FF FEE Folo ¥ T AAdALL] WE By BNy F
AY BF} FEALUEUTLE FF 48 FATAA the %4
stglch. WH HDL-cholesterol @& FAbAo|Feof w8 ti4 4
stelch. ojdx F3Bo] oY 2 AAciAe HHE HY VoA
X3 g2 Aol Rol 64.63ng/gel H]3 37.90mg/g 2 40% P4
stoict. G2 E §F FAAol e v ttx Fisiden 2
©] HDL- cholesterol #&L ojAX 228 S Zo|A tia a3}
gt 5 FEEc AW T AFAchALY HHE Y, £FF FEE
FoAZd & AAUFA FH24EUTS FAAYo|Fo v3 cix
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Zastgrt. 28 HDL-cholesterol ¥ 32 A AtAjo] Zo| 0.24ng/gol o
L, ¥ FEE FAFo| 0.210g/ge thA AT, & 2z
o Fool ¢ BN AW YL & F2E FoT FAA o
T 64.63mg/gol A} 39.880g/g2 2 40% LA stHct, el cholesterol
#Fe tht Frhstg o] HDL- cholesterol§ate FAtAlo] 23} A
o] S 4t

2) Aok} R2Eo] 2 AA A3 FHA V] WAL §

- FE 228 FIE 1o FAAY UYBL 50v pasto] $Hal
stol g urehddth. X3 PP F£§ 228 FAE A Fiy
dch.  FAAY UPE & 23E FAS 20x BauAY. A
YRS & F2EZAMN s g YIS Vo)

e FHAY YWV )42 22E T4 FyAo 2o uls] 30
Zasgch AXY YPE JHE FFE FolT SO 9
A Aol Atk $4 F2EBIY ARY APYA FHALE
tha astdch. AU YPES FAUIZHT 20 & Uy
U a.

dze e F2ES FANZY YN THAHEL R o] n)
st 2118 ZAE Urhigen, AW Yol§ FTIZAME
6.1x8 Z4E& Uehugch. WAY 6= ZI(C)HA Fol Z(CE)o|
N g Aozt gdey XY AojFolHE FHE ol F(CLE)o]
33.6mg/dl olglor} AAW ¢E FojF(CL)S 57.5Tng/d1B N H&

Eol o8] 41.6%8] TG & 77} 9lgich,
b, UAEE FojAl Aopa] 2580 ¢ AUo] WAL A
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-B(e)P} ojdx 22FL Fool g 2 xAchrle] HYF =4}
¢ Za FAAYLE B(a P2 AY FdsdALt. B SH2HE
¥ oz FEES YEFRAYUYLEA oL Fisidc.
HDL-cholesterol ¥ 82 B( e P2 2 F U3t S84y
ojdx #EF HEFAE 30% ALYt B(e)PRAZ A4
A IS J8x 3252 YEFAE 0.770g/g0] 1.38ng/g2 =
24 A F7td At

T3 FEES CFONAE W TY A HYE Ba, $X3A
U FEALHE UBS FF FEEL YETAUCDH Ba)P
FoJZ¥Tl th4 Z7}8lAt. HDL-cholesterol ¥ &zt 244 =% gtat
= B(a )PFAZ A F43tddct. dAF €% B(a)PRojo] 9
8] 71 AAA gyFL 68% FIHAHcTh.

A A Y Ao oA oAl FHEOl T XA AL 4Y

1) XYMl @ £F FHES FAY A 29 AW P F
F F&E FoALAA 4 Haddch. gdH2HE B
HDL-cholesterol & 3-& R x'WAolFo] | FF F&EF FodolA
tta F71%oc}. FEAYR FF FEES FAYLEN i AL
gaou QAP APy 2Rt Tt st

2) 3PNl W & FEES TS W & F&E Foizd A
A g ax Aol 279.88mg/goll A 202, 06ng/gR 28% 4 H
dct. Fd2HE P & FEE F4E i Hasigrdh
HDL-cholesterol ¥ &2 x| WA o|Fo] H|s] & F+&EF FofTFo| 30%
BE FI5tAct. F4AYL & FFEITAAM 22% HA2FH YT A=A
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AuFgE A o]Fo] 1.05mg/gol vl & FEHE FAFL2

2.230g/g® AA & 7} 89 ch.

3) Ao B o2 22EL Fojt A3} e F AW Yy
A4z 2%F R va paddct. FUHLHE YT 42
228 FAZAAM &4 useixdch. odzx FZE B9
HDL-cholesterol gt & A" ojo] uls) 36% F7tste R4S U
EBluigich 34ALL o4 $2ES Foigte sy 3% BaAHe
o dXW P A PAo|FA AL S stach

4) axPAol Y & FEHEES FAULE ol 2&E] X A4
of i 8L BE FF FEEY Foi=2 I §F2 2% =
#£H Ak, FF  FEE  FAIY Sd2"HE g3
HDL-cholesterol ¥ 2 I x| WA ol Z2t A2 FUgct FHAYLS
A Yol F2 2.39ng/gE FF FEEST FAUYLEAN 1.980g/g8
ek AANARFL £ FEE FoATAA 32% F7l3tdcl.

o, AdBAEY Ho| QU PAHERA

1), AEFUsd 2t AJyg=z Ay

- Y WAL FANIIE LULEE U A% &, WS BA 4
B, 81 1 ol A4, geto] 2008 o]t S A wE, w
€ A GE, EAL Fo HE, B2 HE, 20| A, A
A2 iy Ag F o). wd nly, 3, ¥, Fd, 4d
., AEF, ALFL, gFokA 83 Xaf, ANFA, 27, @A,
HA, 222 &, A FY9 A3 23 29428 ey, a2y
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TR/, 4F ofA, RAFE, 4A, zuz, Ay, A, zAWY &
et 43 g ddo] gk 2 e dxE FA, F, E
Y, gl A& Aot e, FHHA 5, EY FF, 2Ed2 F
= fdz B-ol gt 28 UM AZ NF, A8H, BME &
oo fxpFo] chz2Fel uls) Woten AP Fostx edotet.

(o

2) & 47 AHolM mE Ma =, S YA llE, =AL F
g dEE Hol P AFE Fo AL AE A 8 4 3
t AL Moy, BN dE, 20| AKX, AR A A E2
BN nitrosamines?| P& FEINE AL Hd U ¢
H edez A€ Y UAY BT 9U22 AAAE Yy
A gopale] M & nitrosamines®] B4 & AsistL 8hAkA 9
AHE 379 Rez BAr. H3 o v seleniun,
vitamin E, cariteneFo] ¥REHo den I FME e H%
Yol ndEe 43L& A3l o nitrateso] A nitritesBe] AHS
&3t fPol Bde] Artz AAACt, T KFEILS F 4
o gf=eo A& P dEol ALY Y4E A= Aoz A=
|rcl.

A, AL Aney S4dF
1) gletgxte] gAuuY A4

A8 BYES o] Y P UARE ABHo| YLEBE oF ¥
Metgich. wae Vaiel Aol BUSA 9.04ng/dl E YeElntn
AL AT FFol 3.48mg/dl, WlEFo] 3.40mgsdl vl |xlF

At €3 ZHARS 4 141.44%F 4.37 pEq/l BA URFTY
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141.33, 4.19nEq/]1 of w3 & xlo]E Rolx|elatr}. e} R4
£ p<0.001 $EH FANA K940l A& oz yeiych @
49 £8& £ Fol K40l garh

2) g2 Fd2EE 42, Y T 4 9 IR
A

- ¥3 EdLHES ¥4F ol 161.54ng/dl, iR Zo]
148.86mg/d1 2 24 p<0.01 4FoAH &Aool adch VLA 94
B2 3 Fo| 108.3mg/dl, tiRFo| 127.59ng/dl 224 p0.054&
oA fedel e Aoz delycl. o2& Z7 T/C H & 0.87,
0.8524 o4 Fd2eE £ LA/ F4AY FFARC 3
A% 2oT Uelyrt, E3§, hematocrit, HRISY, &N 59

Az

427} 2FHET} Weba, BUN, k4l, 2utwal 4% cjzFyec
UxlFo] e Aog el HAZA AANUY dir "Fo] A3}
H Aoy BT},

3) AU sigdBAe AAFHL H2

- AR BA22AH SCOTE BAFY FFol 18.14U/IEM dzxFe
27.18U/1 Bt} 713 @AY B4 E YelW 2o (P<.001), SGPTE T/C
vl &ol 0.7782 A4 22.2%9 Z4AE RYth.  ALKP 94A] tlxF9
78.2%0 & 24316 (P<0.01) A A chate]l oig A x5 9
t Aeg ¥4}

3 WA B Pusrs w4} YeuY
1) GURBLY By

_15_
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- 2289 Folol st LAY mae YHE ANHoT WY
718 Ueiglen K3, axwAolY 23 s F7Y Iy
2o A4S JALCTH 2AY YUY B3N U RO ey

c}.

2). B(a )P S &= BEFAAY BAHTL WY

- B(a)P o8 FEEE BEFAY A ¥ £4F FA2
¢ GSTH* 2 B(a)P Foido] H3 thx asgct. 23y, Cu,
Zn-SODE 42 IA F/tHdct. §£% 289 Fojol ¢ 65T
& thA Z718t4 ). Total SODS} Cu,Zn-SODR 4 & th4 A slgic).
Catalase 4 & T3 FEE FoATol A olFd Hl3 F7514
th. ax]gAo] ® B(a)P FoAZo] o4z FEFEE PEFANL
W o]dx $EE FATY GSTRE L B(a)P FoZo] vl ttx F
7}8tgict. Total-SOD&= ThA -7 g WP Cu,Zn-SODYAE 2 o2 3
&8 FoAFo] 9% FIlstdAct. BAE ol &Y AYM A= ¥
e FoAe TAZAMY GSTREE th2Fo] v 3] 10.4% F 714
ZA 20 catalase@ 2 35.6% F7HA W Aoz velutct. :x|4]o]
g 58 FoHE hRF 0.983unit/mge] ¥]dte HEe FEEL
GSTH A& 27.9% Z7FA 7 1,257 unit/mge 2 Elytc), Catalase ¥
4 EY RAYE FAY Fol 62.856 unit/mgold oyt £&E F
FolME 35.0% 718t 84.849 unit/mgo 2 L ElNITE. Aol HQ
Ao FFol Arisld & o 6STE FAste= RS vehddrch
2 e MEAe] a3l glutathione sulfur transferase (GST)
842 FAAolF 1.31 unite] ®l3] 1.41 unite 2 F7istden,

At} &AlE A QA F = superoxide dismutase(SOD) A2 0,22

-16 -
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unito] A 0.24 unite 2 Z7}5l9dct. Cu, Zn-SOD ¥4 i oA =
FEETAM tia FI15lArl. Catalase¥P L oA x 2ZE2Zo|
Aol & 59.83 unito] H]3] 70.95 unitE 19%2] Z7}E& B},

3). LA YAol7} FAnu4L B e Y

- AAYHol FoE YA Yol nAE F¥E EW GSTE
Bgol LA CH(p<0.01). Cu,Zn-SOD VA E ¢ tid ZAAG Lo
catalase Y42 AP o]Fo] F4 Ao|Zo] 8] tla F715tA
th. YY) U & FHF(CLE)E FoiWe w 65T ¥4 A%
Ho|F¥tl tid A Jel} o H3 catalase ¥4 3} Cu,Zn-SODE
X g o]Fel ulsf 37% A Uelkci(p0.01). maty, & 2EHE
of YA T YHE FINA FE Yol Fojde AHA
Tl X FHo] W o P2x FFES FAUS o GSTEHL 42
F8E T2 Ix|WAolF 0.10 unito] A 1.27 unite s Z7}p3tq
3, total-SODEPL 33% Z713t%ch. Cu, Zn-SOD: o4 X 23T
ZolA tht ZAE AYGE RAoU catalaseB P2 42 23
& Fodo] 1AW olF 62.86 unito] ul3] 73.53 unitE F7}5tA

t}.

4). Aofa] & Fo] IA W3} benzopyrene FH A AT A UA
o e 9%

- LAWY W £F 2FFL FoiME W X9 cytosolic
fractiono] &zt Aol R4S BAUSIAT}. GSTRRLS T
3+ FEES FoAYge=N tiL Z7349 22U Total SODS} Cu, Zn-SOD
¥4 tis FALslgct Catalase¥4 LS $3 FFEFo] A WA

..17_
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SUMMARY

The identification of anticancer action of mountain vegetables
and the establishment of the assay method seems important.
Therefore, this project has intended to develop the technology for
anticancer activity assay and to develop anticancer functional
product. We also investigated to distinguish cancer promoting and
cancer inhibiting foods by food frequency method. Blood and liver

lipid parameters were analyzed.

1. Extraction of natural anticancer material and in vitro anticancer
tests

Ames tests found that mountain vegetable extracts exerted a
strong antimutagenic effect against mutagens including MNNG,
4-NQO and B(s)P. The reverse mutation assay using Samonella
typhimurium(TA100) showed that mountain vegetable extracts did

not have any mutagenic activity.

2. Antioxidant/Anticancer effects of mountain vegetable extracts
Antioxidant enzyme activities of SOD, GST, catalase and GSHPx
were examined both in the blood and liver. Most of the
antioxidant enzyme were stimulated by mountain vegetable
extracts, which indicates that important cell, components can be
protected from the peroxidative damages and can maintain normal

biological functions.
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3. Identification of anticancer materials and cancer related
foods and biochemical analysis of cancer patients

Epidemiological studies on the cancer protecting or promoting
factors and food components were performed. Subject patients
were hospitalized in Chunchon Sacred Heart Hospital and Korea
Cancer Center Hospital. Total 360 cancer patints were recruited
and analyzed. Food frequency data revealed that fruits and
vegetables, chop chae, mung bean cake, potatos and meats
protected from cancer. However, low education and income

increased cancer risks.

4. Studies of the mountain vegetables on the inhibition of lipids
and cholesterol

Mountain vegetables significantly inhibited both serum and liver
lipids and cholesterol. HDL was increased and LDL was decreased
by the feeding of the extracts. Phospholipids also were decreased

by the extracts.

5. Effects of mountain vegetables on the growth, food efficiency,
blood pressure and liver functions

Feeding of mountain vegetable extracts stimulated the growth of
growing rats and food efficiency. Organ weights including liver,
kidney and spleen were not significantly affected. However, blood

pressure especially with the adminstration of high fat diet was
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decreased. Liver functions including GOT, GPT and ATP enzyme
activities were improved.

The results of this project will eventually be utilized in the
food industry in a near future, which will contribute to the health
of the general public as well as promoting competitiveness in
international and local markets and will be beneficial economically

to rural growers and farmers.
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Abobale] TG Wl Fal2el& ANt HDL, LDL % o[ W8 £
€ ATt B 22 Ry 83 9 3y WA 4
& dALol i3 £4E AAsdTt. SHFAS, WL, 4
olEE, 718 FA o] nAE Aokl FUL FFsiAct 2w
YEAU B(a)P FA Mol 34243} HOL, LDL, QA=A A WRE x
3t

2. AAYULAY F& R invitro $¢Y HLE

Aofa) AR 223 $34F & AA Aves test§ o] LY Faw
ojd AAMENE HAFstdct. Salmonella Typhimurium TA100& o
€Y HLES} 378 FAYAYY AF S Az, sdH¥ Y
PEIUEE LS AFsdn. T, FE, A4x, £, 493,
dae, A, o425 2EES UYL= YUY HAESY

c}.

3. ®daal gl 4 AF . AM/EH QL U ety
44+ _

VEHAYY, =gy, dA ZEdo] AT AgdBA 3609
€ tdex d¥ujudy LA, PANAL SHL2HE $AE
o, 4Ee=, AEgd, AFUEZASS AAstdc. 34A=t A
Bate I8 RHY vaFES HAAAL, SASE o/ & FALA

('3

S I
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& 33t R4S FESAcH YAHNIN AN IY FEE AE
steloen JYHB FAY, 25F=o e LAY UEE 243
4t

4. o) £EE Yusp/ydaty 47

g3z o gL E 4%, Ay ERd «a
-tocopherol & HPLCE o] &£3lo] FPsigct, FARAHALE GST,
Cataldse, SODS S &Asldx, I 7|44 AEXLEANE GOT, GPT,

ALP A& B3]

43 Fax£d
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A 2 & M g4 F& 9

in vitro €4 HAE

od
02

A14d 4 8

felvtelel 27 A, 2T ASY 59 4547 A o @
A& u33 wasy Fuds Aolg YA Uoh. 1986UE A
ddd Al datd” gy B AL} dedol 1 9, 298 A
33 Qen WA WAy 9ot ABgo) 38.8 ¥ Aol wla) uIL
0.7 %24 VIAL gt Augol uIA souje] ALV}, of A
ol7 2 oMol ARAIE AANE AP AMAE 24
e Y oA vy 2 AA 1 VAN Wol Aoy
4 Atk weld BAW UIA YAUY FFAY WE AEd
VIde gAL YNFos A3F4Y ARE F4H o, HAY
o &4g 4 NAA AAGAZY B4 £3E AsistE Yol
9 4 gen, HIel 371U KA} $EE 7L B 44 2
712 7Y 4dA QA targ} benzo( @ )pyrene, indole So| ¢ Z
Ztel g 4 AThe Aol o dT AWoiAstlH 32 gol, ¢
24 A4, B4 Ad, A S0= 4A BARE Aol opUsHE
Fa8 ¥ 4+ Ao

et AEZE ARGl T FAZM B By dIEE
Qatel Pewtel dBTol WY WU WD 5oty Lotz
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of gt FEHMY LS MNGE A4 $2E3 U7 #7123 T3l
A 32 LA AASE Pt 2B v AP, AU Fvhe}
HEo fel A4YeA od AW Bl Sa=le I AF
AES ALY YtAde o TAYY SENYL ot ooy
47 o]t}

SRAZHE, oF, Y NE Sl &2131E N-nitro HYEL
¢¥Y EE 7Y BEREA 23" v dog™, o gEL oy
Ao FAhAt HEQA avine} opAAIATIE] Aol o3 4L,
FZuezlols WAAE FHUANN olANFo s BYHER 14
10-20 nge] obAA AL H445ta2 FuUolME 80-130 ngel otWAr¢ o]
A48, ol AY ALF] Mo ciel Frigcia waW b 9
ot B 5! dBA e} vy FolH FelM 3z 5.21ppb, 3.
31ppbe] N-nitrosamineo] &S H& 3 A}

u Sof' 28w, 22FE Aol AT N W HAFBA
o] ¢to] th=F e 42.5 %o] uv|3] 62.5 x2A @A FNHAIZ X
stk A X 28 Bar9 ddUd FALE BAY 4
Qe AESol ¢ Uy Ede] oy Y FAFo] wHAD QL
o A AFZ EA AEY FE AT AU Fotel 4o BA
7} l&ol FUclel A Iceland ES thdoZ iz dF FolA
23 gom® n3 3y Louisiana F Qe FAFA A
oM AL, FUHM VE K4 YoM FIE AU LMol 2
gk, 28U HAEAANE old wadol Uelua g Rew
BIFHAH?. AUl A nitrite, EA8, TAEM L Wol Auls
E Aol ¢ty sigedes A Y. 1 5 YW, 2MA §
g 713 AN WY BHEX, 4FAH 5 §22 go| ALHE
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nitriteo] 2J% ¢ FI7 NP &L 2U922 AHFHI 9}, o
R & endogenus nitrosanine ¥4 AAF MEJ E 7 oo},

oatd, & dFoAEs AL LA Eo] in vitroo] A eI E
BHEE A8 A FFA 4 ohE UAEAE o] 83l HAESD
32z shglct.

A2d AgAE 9 ¥y

LAY s

7l A®

€ AYoA ASY ARE ZYUE 23 2N AAsEe A
A3 AgdLen] §Z A2ste FHY F -30°C Y5 B
P3HA A|BEE Ag 5ol

U, Ajef

nitcotinamide adenine dinucleotide phosphate(NADH),
glucose-6-phosphate(G-6-P)+= SigmaAl2] Z1&, histidine, biotine
< Y& Kanto ¥ Ale] AL FY3te] A}L3tH L, 4-nitrowuinoline-
1-oxide(4NQ0)2 Sigmas} A|EF W Y& HAAG FIF ALY L A&
A3, 3 8 ANd='Sigrarl ¥ Y& 4Pt FFAGg st
At 3t o

2. N2 &89 Az
t.a&

NEEXN MOHHS] SHRATHIE 0188t DIIsd SHAF2 WL M4XET / s F



ZYE 4 T 2M AP ZTA. ugH, Ao, FH, Hdd
g, otamelAL, 23, e, UM E AN 2=2E £%
B2 & AYsln 2742 tA MY ¥ 52 A=RJIE A=A
th. W EUE, 42, FHUAS FFAFAA 95d Auido Az
¢ AE 2L FEol HYSI=EHE AF R 24T F +Y2=
BRFYANE H2AY Betado] A $F9 1089 & E 7t
sto] 45 °C +&A oA 12-138 F &t

. o3

FE&AAN FEU F AL7A QYA ol F 8 EAE A
250 AAYS doeng e} FAAN EAL Fej2 o 3}
sch.

. &
A g BFE Pl $&I1E A5l $F F extracts§ A2
+&& Aatstdrcl.

3. Ames test& o] €Y EdHYY A

7., 5
Altgo] A& Salmonella Typhimurium LT-28] histidined &2 7

A W o|Z(auxotroph): TAL00o] ¢ 2™ Califonia(USA)Ti®te] B.N.

Ames 2 Y €] A F i),

L}. Salmonella Typhimuriun TA100

K2EH MOEHO SFRATIHIS 0/88 DS SLAES Y MIRET / SBR



o] &%+ Salmonella Typhimuriun LT-22} histidine g ¢ 1AW
o] #(auxotroph)& ¢ 7] X ¥ (base substitute mutant) S Ho]ql
his G46& RF 223 XHeEHe] iyt FREE &ol7] 3l A
xye] R4/4EU lipopolysaccharides} &3 o8 HoAH deep
rough(rfg) @ Holet DNA Al A A% (excision repair
systen)& AYstE FIAE HAIW uvrB delection EQ ¥l &
7bd TAIS359] 8 E& &¥AE HHLE plasnid pkMIOIE =YY
appicillin ersistance§ U ElU& FFo]c}., his G462 histidine
AYQE& first enzymedr HFHHO|E FYUAZFLEE DNA scoding
8} his geneoll equence?] ¥4 A] will type$].
-oce- -CTC-

(proline)7} (leucine)2. 2 ¥ =|o] qlr}.
-GGG- -GAG-
223 =¢U¥E pKMIO1L error-prone DNA repair system& 7 3}%to

EN HYEFo it ol KUEE F7HAY Zolth

o FF9 FA¥A YA

Ames?] el ulgl histidine®F 4, rfa, uvrB SadwWo|g}
R-factoro] Tiqt S AY AL BASLC}. frozon permanentS . AjZ
o] A=Y w, v APYA, AE HHEAH)(spontaneus
revertant)7} HAlojrM ulojd AL, standard mutageno] cj§t
sensitivity7} Wol3 of UAHERL 3 HAS gojad AL
+ thA] frozen permanent® ¥-E] master plate§ RIS ol A )% el s}

gitch.
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2l. Histidine & 74

0.1M2] histidineo] 0.1m¢ 7}3) 2 histidine plated] & Al =*-3}L}
histidineo] 7}3jx|x] ¢ )= F 2 plated & BJF3tA] YA
& YUslgcl, &, nutrient broth&o A 33y 37 °C, shaking
Hj G TALOOO] EZH WEES 4 @2 F wigHY iAo
& R¥lol histidineo] ¢l biotin plateo] WA HHPME 3
¢ ¥ histidine plated] e SU WHeg ZAch. 37 °CoA
12241 2t Wl ¥ 4= & %%%}ﬁﬁ}.

ul, rfa(deep rough)EQHole ¥4l
AYIFTES deep rough?] HA4L crystal violet sensitivity®
H3stAct. TAI009] wideE& 2tZ} 0.1mt Top 45 °C2 top agarZ}
#5 ¥ glass cap tube(lX10cm)o] &2z £ F3lo] 32X vortexing
%t ¥ nutrient agar plateo] #£3 & ¥ top agar7} L H FHAEE
stact, olw] control® A E.Colig TUY WHoe ¥3tgct. 2-3
2%, top agar7} 29 & W HAY filter paper disc(1/4 inch)o]
crystal violeto] R 3l discFHollME 52 AIHE ¢ 14mn
o] F3% Aol YetuA o, th2Z 9 E.Colix LEA7 AT
A RHEE FHGE 4 G9o UetyA ot

v}, uvrB E@ ol ¥

uvrB S d¥Hole QAL U sensitivityG AP HAsigct.
nutrient agar plateo] TA1008] thXFLE A E.Colig] wiygdE 2
2t 49 Wiog HYPMS 22 ¥ FEut RZLOE plated] Wt

& Wi 33cme] AelolA 15We] UV lamp(Dong Tang Sci.co., Model
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AC 0815)2 823t Z AR F 37 °CollM 12-14A13 @3l ¥YQls}
gch. W7t 2AEz] U ddoMw aletan ZAH dgoME=
DNAE A 45 A] A®)(excision repair system)d] £A408 Qo A
A} dojd FFE YAl

A}. R-factore] ¥ql

Ampicillin resistance® UElE pkM 101 palspids £ Q3 5o
3% doluid B "ol FFo] ciy} R-factors] % AF
o2 MAMBYTt. MEo] ZAY ampicillin plateo] histidine
2342 YQoMe FUY WP o2 TAI0Z} non-R-factorF g 2}
Zt AFE Fol wigsia BHsdc.

of, ¥59 B o wjQ

1) Frozen permanents

AYFFe) 2B Aves®] o] ula}l frozen permanentd | 25}
of -80 °Ce XA L YHIo] ALt & Aneso ZHE Y
< TA1008] vial Difco nurient brothol A 1041zt ®j (37 °C,
shaking)3t it} ujefefo] & culture bottleo] HWFZHE dimethyl
sulfoxide(DMSO)& ¢ 1ntF 0.09meE 7}3l B A3 Tgg %
HZ¥ 208 cryotube(Nunc)e] #£8l dry icefold F& 57
3t et

2) Master plate?] A=
TA1008] Y& 23 FFE 1744 Ao ¥ F dFY YIole

ampicillin plate $]olA wtQl colony?] E2& 2% streakingS
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st} 37 °CollA  48A] 7t u|Elil, single colonyZt U ER
ampicillin plateZ %€ W Jo| 2 well-isolated colony§ wA 0.3
meq 3} 2] phosphate buffer& ¥ -3 glass cap tubeo]| Holi WF
¥ d¥e YoM F4AA AgE dygd 492 xd o+
ampicillin platejol 4-570¢] BPME 2 F 37 °ColA 1241 T

wj¥sle] 4 °ce] YA EAsHgcTl

3) NE 259 Awj

Difco nutrient broth 0.8g I NaCl 0.58& 5 < 100m¢%4] Lx} A
Yol £ ¥ 1dZF7 FF7le A3 121 °C, 202 ¢ ¥
tl. oJlo] masterplateo] vj¥® TAI00 ¥ FF& 4% WFol2
HEQ ¥ 37 °ColM £ 603 Py AJuYo = 10-1243% uj @
sttt wigA el 4 FRE(660m)t FF4E & 3te] TAI00
2 0.257} HaU& of Yol ALt BEQ FSALLS 164%
233tx A= stdrt

Table 1. Vogel-bonner(VB) medium E (50X)

Ingredient per liter (H20)
Warm distilled Hz0(45C) 670ml
Magnesuim sulfate(MgS04 7Hz20) 10g
Citric acid monohydrate 100g
Photassium phosphate dibasic(KzHPO4) 500g
Sodium ammonium phosphate 175g
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Table 2. Minimal glucose agar plate

Ingredient per liter (Hz0)
Agar 15g
Distilled Hz0 930m1
50X VB salts 20m!
40(%) glucose 50ml

Table 3. Top agar medium

Ingredient per liter (H20)
Agar 6g
Sodium chloride(NaCl) 5g

4) Minimal glucose agar plate, top agar W histidine-bioting& ¢}

o =

Minimal glucose agar plated] ujx]=4o] HUL§ Vogel -
bonnermediun-E (50X)& Table 13} o] ZA|ste] Wazo] REsld
A Alg8ld oo minimal glucose agar plate?] AW Y-& Table 2
o} %2 Hl&Z, Vogel-bonnermediun-E(50X)20m¢, 40% glucose 50m¢,
FHF4 930me e} |A 15g0] ANY A FZelA3AE 121 °C, latm
oA 208¢ LUYEFE] HIFAUY A& 70 CE Yzsie TP
¥ peridisho] 20me%] E£F3lo] HA 2 RAHA HdYol A gsct.
top agar®] Z A= Table 32} o] RAstg 2 histidined] L34
& {57l % histidine/biotin € Y-S Table 48} o] XA 31o
B5 121 °C, latmoM 1 ¢td st HFdtF 2w histidines/biotin
£ 4 °C YR30 BEstdHA AY Y woich top agar 100mT
histidine/biotin 10m¢ ] W] &2 Este] Ao A-g3t4d},
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Table 4. 0.5oM Histidine/biotin

Ingredient per liter (H:0)
D-biotin(F.W. 247.3) 30.9mg
L-histidine HCI(F.W. 191.7) 24.0mg

4, Mol A¥Y(Mutagenicity test)

Z AR F2EY EdHoldd MELS salmonella typhimurium®]
¥ o) 3¢9l TAIO0E ©] &35} Ames testE 7] %3 preincubationtj & &
Alx st zZt AlsE njg A9 WFA T glass cap tubeel] Zz2}
50ut ¥4 7}8}3 o 7)o bl TA-culture ¥lX](difco nutrient broth
0.8g + NaCl 0.5g + /4 100me)oll A 3pR' wigAl Y F<f 100
2} 0.2_sodium phosphate buffer(pH 7.4)2 A X 8o] 700£7} H=
&  gadvct.o]A& 37 “colA 0T A g =8
histidine/biotine] X 7}¥ top agar (45 °C)& 2mt¥ 7}stq 2 &
Ug ¥ol nle] ZA 3] % minimal glucose agar plateitol]l =3}
3B 3A A 37 °ColH 48A1 2 wi YTl AU HIEA Ml (his
+revertant colony)$& FA3led EAWolN¥e #FE UFEH4A

.

5. G5 dAMol W/ (Antinutagenicity Test)

gEdHo sy Aol AR UYUYEYL INQWE AE3dTE. A
B ZFA 2 glass cap tubeol 2t A8 FEFEE 242 5014 A3t
Hold BAL 4 somAstsigct. 7o Ry v FAE
10024 3¢ g Xojl 0.2M sodium phosphate buffer& 7}3lo] FZE
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b

T 7007t 2 & st ol A& 37 *ColN 3087 el
G T 71 BAEIUY YU B PHOT AU HNW
HH Edol £& st YEAHYY RTE VRsAY. 2
AR F2E3 Hold BAY $EE AuAYL B ARsd
2o YEAUIRYL Hold BAY Yo oy Nz oae
(inhibition®)2 Jelygon ctig Aoz arasidr.

M-S

M_Soxloo

Inhibition(%) =

M:Edwol BAT EAT B9 47 Ede) &
St e HAFAE] 4+
Su A28 ¥Jt Hde U ¥H o) 4
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A3d Az ¢ 2%

Z AR geldd EF 2

TH IadA AMYE 4 AN8EE FF AXY F A A=
T ol cistel 10812 100% ol§tES 718t F&3tdct. $8e 4
Z} 30% ojuiqct,

1.

2. Ames testE o] &% EdHo|LA

7h. AE 228 FdHol9d

Zt A Re £ZE9 salwonella typhimurium TA1006] Tt S @ o]
H4E& AYgstd=d 2 Hzte olel Table 5, Table 62} Y},
TA1000] A] diagnostic mutageno] T©igt A Ho|Y¥E AYolA
100-800.g/plated H7I31AE& ol A8Y =7 F/%el we &Y
EAMo| 47 21AH A (spontaneous) ] BHH ZHEA e Ao
E Hol £ AHd ALY Z NE FEEY BEAAN ANE A
EQdHoIYEL gl A2E Yeiyr
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Table 5. Mutagenicity of edible mountain herb ethanol

extract against salmonella typhimurium TA100

concentration His + reverants/plate”
of ethanol
extract in
4 w2 udy AY E cexmads g4PpE £§5 sio)3)
DMSO(sg/plate)

spontaneous 1214 12124 12124 12124 12124 12124 12124 12124 12124

100 12622 128212 13027 127:5 12248 12929 12424 125212 13026
200 128+11 12129 12529 12929 127+4 13024 117211 12025 129:10
300 12123 118210 112211 12224 11527 124210 112210 12127 124212
400 1112 11524 11224 11824 11328 119:3 11025 11127 112210

1) Each value represents mean = S.D. of triplicate plates,.
2) The percentage of inhibition of muagenicity by sample ethanol

extract
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NEEXM:

Table 6. Mutagenicity of edible mountain herb ethanol

extract against salmonella typhimurium TA100

His + reverants/plate"
concentration of

ethanol extract

in DMSO =x NPE gz v EvE

(xg/plate)
spontaneous 191+13 191+13 19113 191+13
100 216+2 176+9 1965 198+20
200 158x10 203+4 132x19 20819
300 144+13 160+17 19611 159+14
400 18916 79x14 137+20 2208

1) Each value represents mean * S.D, of triplicate plates.

2) The percentage of inhibition of muagenicity by sample ethanol

extraxt
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U, AE 259 YEdHo|YA

Zt AR F£E2EY Ed¥olYY dA A LS HESI YU Aves
testo] o P4t UelWon, WUAEHE da g3y 4-No,
MNNGE Al&3le] 2 A8 F&EY v ol WE EdHYY oA
BE HoHEglct, Table 7, 82 Z A8 okl £4529 ¥EY
Hol¢d e ZEY ZHolt), salmonella typhimurium TA1006] A
dNQool ci A& -E-.f}l oete F&EFE 400mg/plateclr 65%, 2]
A¥tE F& 400g/platedo] H 42%, n 3] oetE £BE 4004
/plateo] A} 55%, 3 ol¥tg F&E 400ug/platec] A 39%, HFUE
g £ &E 400.g/platec] s 62%, olAntelA A ofgtg & F400
wg/platec] A 51%, W o BE& F&E 400m/plated] N 67%, £F
oktE FEE 400g/platec A 70%, sjuld] o¥tE FEFE 400
/platec]l A 51%2] JAMEA}E vtehfalct.

HY, 83, dYE FE2E8Y F¢ U dAANE Rolg &
te] Aol g HolA gttt ol A 3, ¥, £, U5y @
EQHIUYY HuolNY P AHE ThE Yol YR T} 4N0o|
A st qARE vdehddc. 28y 45 dug 228, F§
At F&&. YUE dEeg F&E, T3 duE £482 2
AF Holdd e £ JdAEHE Uetdden 5§ F7A47
of mel s &AL ¢ 4 Al

FEES Bl {4y o 53] AFHG, FUAEEF, AYYoel 20,
d3d, dHY, fdoE £ FEUR A gy oje
AEE A3 AREE ol AF4+EHS Ui ), 942
e #®e, A, AEEo] Ui don I=FAZFHA, Zuia
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* ZE RIINE $REo 3, otuld, ofAmel, ZelA, Eg
2o, FY, 2elERE HEY AEY, Eelixols, BUAG
YR den oErE ok, Z%, HMAY, H4d, ¥, BIY
ol AR} LA Yot RBSE 43 PYAEY A4&F, 24
2] flavonoid® ¢ A &3} coffee, T2}, &1, 23 alcohol
TE Foll it EdHo|UE AHE AAstact. AL npeye
2 A, A", 29, Y & N Y32, YYeUg Yus
A B F7% g, 2HER JAE uEste] W), HA o of
T ARGOoRE 2oln fFolu RIF Folk AHs gt Hy
< dENEH Y, $F 5 ddUsta AFEN U Fe g0
H Y, 3§, sld, 3%, 3Y, v, 89 5ol A AdE Ao
2 d8A odr}.
FE AN2, P2, vEUEY BF 4-Neo i AHEEQ
50g/platec] N = 80-90% o442 HAHEE Uelfe Al A &
B2 gdaded I oY HxoMe UFHol UriUdE= 504
/platec]sle] A TolN YEAH|ULLE HESsIoF rl. MNNGo)
3 ME 5= 10gg/plated] ] BF 50% o] ate] A& e
deoo Adx ogtg $E2EL 200g/plated] A 63%, A4 g
FEE2 200g/platec] ] 79%, HFUE & FFEL 200
/plateol A 78%2] & ¥EAHo AAE YelUdct. F5dS A
A ie $EE F7/HA700 wet v YEHYS ¢ ¢ dAch. F
T2 dHAE =0 HrUE Aol MolA Ygted F ¥ AYE
sjof ¥ Aojrt. oPd2E 3] T ZAIAdME T JALL Rge
H A T2 ojd2e] BeYAYEAY quercitring F Hdgch. o4
v 3 9 333 dLo] AT dE A 19 UPegxE He

ol

FtAIZO| JHE HARE G / SRR

0
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Table 7. Effect of ethanol extract of edible mountain herb on
the mutagenicity of 4-nitroquinone-loxide(4-NQ0) in

salmonella typhimurium TA100

concentration Reverants/plate” (%)%

of ethanol
extract
in DMSO FH s vy AN AUE dedans 43 £§ sn3

(wmg/plate)

spontaneous 126:2 12622 12622 126+2 12622 12622 12622 12622 12612

0 652245 652145 652245 652245 652145 652:45 652245 652245 65245

625:20 S04+12 44615 494226 424226 51320 484112 610214 531215

100
(5) (28) (39) (30) (43) (26) (32) (8) (23)
454221 49414 442217 474231 41524 463212 439:9 45727 457:15
200
(38)  (30) (40) (34) (45) (36) (400  (37) (37)
378415 442+18 40525 452513 385224 432214 431:13 331219 415:20
300
(52)  (40)  (47) (38) (s1) (42) (42) (61)  (45)
310+2 432222 363218 448222 32424 385:25 300:23 284+14 38516
400

(65) (42) (55) (39)  (62) (51) (67) (70)  (s1)

1) Each value repersents mean=S.D. of tripliate plates.
2) The percentage of inhibition of mutagenicity by sample

ethanol extract
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Table 8. Effect of ethanol extract of edible mountain herb on
the mutagenicity of N-metyl-N‘-nitro-N-nitrosoguanidine

(MNNG, 0.454g/plate) in salmonella typhimurium TA100

concentration of Reverants/plate” (%)?

ethanol extract

in DMSO 3 Adx SEES W EUE
(1g/plate)

spontaneous 111110 11110 111£10 111110
0 523158 523158 523458 523158

10 2701+25(61) 334+42(45) 301 £15(53) 1791 6(83)

20 239+32(68) 2821 40(58) 307£15(52) 307+51(52)

50 360£40(39) 256118(64) 340+ 30(44) 2241+44(72)

100 4271+39(23) 302118(53) 217118(74) 229110(71)

200 414 +52(26) 261 1£4(63) 1941+7(79) 1981+38(78)

1) Each value repersents mean=S.D. of tripliate plates,
2) The percentage of inhibition of mutagenicity by sample

ethanol extract in salmonella typhimurium
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Fig.1 Effect of ethanol extract edible mountain herb on the mutagenicity of 4-nitroquinone-
loxide in salmonella typhimurium TA 100
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Fig. 2 Effect of ethanol extract of edible mountain herb on the mutagenicity of N-methyl-
N-nitrosoguanidine in salmonella TA 100
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Fig.3 Inhibitory effect of ethanol extract from Ligularia fisceri on the
mutagenicity of 4-nitroquinone-loxide in salmonella typhimurium TA 100
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Fig.4 Inhibitory effect of ethanol extract from Synrus deltoides on the
mutagenicity of 4-nitroquinone-loxide in salmonella typhimurium TA 100
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Fig.5 Inhibitiory effect of ethanol extract from Asparagus officinalis on
the mutagenicity of 4-nitroquinone-loxide in salmonella typhimurium TA 100
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Fig.6 Inhibitiory effect of ethanol extract from solidago virga-aurea on the

NaEX : &OFIHS SHRATHBHE 018

200

300 400

Dose(ug/plate)

mutagenicity of 4-nitroquinone-loxide in salmonella typhimurium TA 100

gt

17|

- 63 -

S Y. M4XE s / s8-8

Il



=

o
L
a

L 3

Inhibition rate(%)
3

o
(o)
L}

[\S]
(=3
T

0 1
100 200 300 400
Dose(ug/plate)

" Fig.7 Inhibitiory effect of ethanol extract from spuriopimpinella
brachycarpa on the mutagenicity of 4-nitroquinone-loxide in salmonelia
typhimurium TA 100
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Fig. 8 Inhibitiory effect of ethanol extract from Aster scaber on the
mutagenicity of 4-nitroquinone-loxide in salmonella typhimurium TA 100
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Fig. 9 Inhibitiory effect of ethanol extract from Aralia bud on the
mutagenicity of 4-nitroquinone-loxide in salmonella typhimurium TA 100
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Fig.10 Inhibitiory effect of ethanol extract from Hemererocallis longitude on

the mutagenicity of 4-nitroquinone-loxide in salmonella typhimurium TA 100
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tiory effect of ethanol extract from A.tartaricus on the

mutagenicity of 4-nitroquinone-loxide in salmonella typhimurium TA 100
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Fig.12 Inhibitiory effect of ethanol extract from Eucommia leaf on the
mutagenicity of N-methyl-N'-nitro-N-nitrosoguanidine in salmonella
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Fig.13 Inhibitiory effect of ethanol extract from Houttuynia cordata on
the mutagenicity of N-methyl-N'-nitro-N-nitrosoguanidine in salmonella
typhimurium TA 100
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Fig.14 Inhibitiory effect of ethanol extract from Amaranth on the mutagenicity
of N-methyl-N'-nitro-N-nitrosoguanidine in salmonella typhimurium TA 100
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Fig.15 Inhibitiory effect of ethanol extract from Angelica keiskei on the
mutagenicity of N-methyl-N'-nitro-N-nitrosoguanidine in salmonella typhimurium
TA 100
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3. Stelf, ol BZE, oldF : ;e A4tol 3 Methylcholanthrened]
ol e 4%, A AY S$H4RIN, T Ay dzxaR
4 W, 1982,

4. 4|, oG, A¥4e, YT : AMY AESY Yo zg
7)zto] BY AF(1)-A4 F9 Petroleun Ether £Yo| & ¢
AZToA LEat EFY Yol maAL A48, VI Ny x,
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5. ¥, ¥dS, VAL FAY AFAI sy U g
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AA=EX:

A 3 #& Ltokn

A14d A &

A E&ol Zateo A 38 Uelus uEY A, C, E W Se,
Zn, Fe, Cu, Ca H¢ 7714 12 3 GSHPx, SOD, catalase 54 A
7t HEHQ] YUdHge ©PstL Uch,

E2goloA A9 HAE 29 el AR MY g A
2 29 47 BAA gl RaHJGY, A NBEY 44
B¢ A WA xAA Aol WAL Yok uiEtd AFE §
3] iyt FAAENA AolA s HYE AL EH KLY
o). ool dFE W2g dANEA g Aol YAY Agu} Y
ol F71% A& UFsgon Y HYY YL M Fadun
Zzstedct. Risch 5% AAQ itz wel A=z dady =
At A wEl AZUE HUdE A4 AFE A7 e AoE U
st 38y Mo 4Lt el ¥ AL MEl A2WY R
Z37 o o4 A&HA it 2 dtol uElW AR 2ZY, ¥F
o, YFY Tl BT AYJ AdZol HAY ul A}’ oI oA

M2 664 ol k= 12718 L tid o2 AT PN HaA
€ AT =UEY dAYEo AP LeE FoJE RE 2 AT}

Ad g3 vlepricy) JA7 g B $A AL AR
< we dFel g3 wHAn A, 2z Js e B

10)
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NEEH:

SHOFXH S| GHRATHHHE Ol 28t 1DI1s4

Aol HEed WAlgo] £ ZProld Vsl dFolM uElRcE
Az g axst doia Yo' €3 4o N Eaye 42
of #YUL HIRY Z#F U YUY Ml UAY £ A& AESE
A8 4 gltie HUJECN Py d3¥s 2849 g, oy
% HlElR A CLE Go] A2 F&slol, free radical scavenger
A BLLEY A Ut U AL APYIe WYY ABYLS
A2 glcks & 4 ok 89 olUe 2E RIE 59 o B
ol dlME B2 A7 237 Yyea 9t oy B/EEL
Ca, Se, Fe, Cu, Zn T& HIRT u|g U ¢} EJE Eo] Ar}. &
71 ¥ 1% U FHE 22 & R F9 U} Seo 2 Sed
glutathione peroxidase (GSHPx) X 42 active siteo] &z|slt
selenocysteined F/43E2 o] XA YWY A Lo},
GSHPx& XA 2Aadgtgo] ¢ MEGe] &4 W8] 332 g 7
AT PR LS Ueldo, 4% €94 20 228 Ve 4%
3t 243 Al FHHEES B3I 2L )5S 49U Se 4
N delol wel A, A, U, WAL, daY, PG S
BUAY 43 Helvl 48 Y AL on RaW uig} gop'?,
Y A} AW A= HE BaHA g3 gch. Seol ¢ &
B} LY 43S dAGe A= 3F S8 AU ojn g2
oo Aok se 4A el ELSY Sew ol e H$ He
o ole EY 49 Seo] Wau HEE BT AN SedAPo| A
drie HolAd dE ™ 4 glch, Willet Sofl 231 HR &9 se
TEO WZ AtdolA ¥ U4 Jtsdel &S RoeE AR
slct.

HEY AR gL YA AF Aol M AN ¢S oW g
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MU UE7tEs 3tn oo AUsle] ZHe FP4t ulf Fay
S sUstR ASE ¢4 dcoh AL, HY, A=Y, e §
o dYE AU FFLEMNE & AdFoM A=stAsHE 4ok
THT viEl A2} ztF viepn, odd, oA, ad, Ao
A4, Bd g JEl Jlso] WA 4L AELSE Y 47
A dct. YA 582 dU4st &0l dof AF¥ARo) FHY
ALe2 deAden s, &F, s, AF, F, 2% 52 A4
2ot 3 dol Fasicta AW Q.

7ol oty fA3 W AA UL AFESGY YL EE &1

ol ¥ Zojt}.

A23d AEAE L 3y

1329 2 71548 NFHAL &4

Glutamic oxaloacetic transaminase(GOT)¥ -/ X+ aspartate, a
-ketoglutarate 7] <jof N2 FHNYEL H7I3tE EA3Eo) 3
o] aminoZ|7} Ao]X o] oxaloacetate?} glutamate’} FAHEH = o
o] 5} 340nmoll A 583 A olM AT, E glutamic pyruvate
transaminase(GPT)E 340nmoll 4 32 &3 84},

Alkaline phosphatase(ALP)¥4 2 dFtelo]lA]  p-nitrophenyl
phosphated] A p-nitrophenol?] 7}E3ME FulAlH FE£ Ao 9

Bto] 400nmof A S5EL A2oA &FAsIAcTE, olEF ZAYHPLS
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Johnson and Johnson Ektachem(USA) &4 7] & o] &3} kit(Johnson
and Johnson, USA)E & Asloch, H Ao YA chwa ggrt
unit® Yel)gct,

2. T B HAMES U HA QY =

T 1ge AANEFE Aol AANE BJE AAsz 0.25M
sucrose § & 7135l Wuddlo) A homogenizer® EsjdcTh, o] R
€ 600gol M 1583 AA sl FFAL A2, GST, catalase,

son’s] ALadog A&y,

3. GSTY] &3

GST& 2 Habige] WYL =2 Beckman Du-70 EFFEA o
kineticse Z2Ig ol§ste FAstdck. A= 10m3 0.1M
phosphate buffer 293542, 0.1IM glutathione 3048, 0.12M 2-4CNDB
(1-chloro-2,4-dinitrobenzene, Sigma) 2548 ¥ 33l 25T A 20
Z (P2 3P YL 340nmolH EFsidct. YAHwsE 18
Tt og proteino] A3 %t 2-4-dinitro benzene-glutathione?] & x} =

F=A4(E oM/340 no= 9.6oM'cn™) & o] &8l eI YT},

4. Catalase?] &3

Catalase¥d £ Aebio] WHo wel A5z, A2 202} IM
Tris-HCl, 5mM EDTA(pH 8.0) 5042, H0, 150048, H:0 1430488 < %1
sto] AAl 3ul& 240nmol N 202 BHOE 3R FASAC. LA
BEEE H0:§ AL ¢ A& TLo ¢ @93 10gy 18

o UEFEE YeEt g},
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5. Superoxide dismutase(S0D)2| &3

SOD&FL Cropodl WHe=z JFsAR A& 2042 50oM
potassium phosphate(pH 7.8) 21002, 0.5mM xanthine 300, 1%
deoxychloride 10048, 2mM potassium cyanide 100x8, 0.1mM ferric
cytochrome C 30042} xanthine oxidase 2048 Z 3l 550nmol A
3TN EXX=AZ FAstdAct wHE @A 1gY 180 g
TEE Yety gt

6. Y F2 a-tocopherol Y&

® 100422} a-tocopheryl acetate(50sz/m¢ ethyl alcohol) 10042
€ 3025 A ol& ¥ n-hexane 20048 Wi 3025 ¢ T8t 10
% agk, 5% F<¢ 1500rpnol H WA £t H4FY9E FH Y
< ¥ 40Co A nitrogen AR A|F ethanol 100LE Fof 2uFE F
d3tden] HPLCE ¥4 XA Table 29} Urtl, A ¢ -tocopherol

o] AYL 93l EEEAUL a-tocopherol(Sigma, USA), internal

de

standard® @ -tocopheryl acetated A}&3}4 .20 weight ratiod

I35 o]o] t]-g3le peak area ratio§ +3t9 response factorE

ddd.
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Table 1. HPLC conditions for the analysis

of a -tocopherol

' HPLC system : Waters Associate (USA)
Column : Micro Bondapak Cs
Mobile phase methanol : Hs0(97 : 3)
Flow rate : 1.0nl/min
Wave length : 292nm

7. $AAE

€ HUAdAN Qo Az FAFY HdH SAS(statistical
analysis system) prograng& ©] &3t HYUZY HF(Mean)t EZEH
AHSEM)E EAIStAL 2 29 BFAY BAY {48 p0.05 4
&oll M Duncan’s multiple range testo] 2]8] A3ttt

A34dd ZAA 9 aF
1. GOT, GPT W ALP Z AR

2 Aol -89 B(e)Pe BFEAWOINLE FINYEY B
4 AFFo] P¥EHIDL MUE EoL2W cytochrome P-4500] 2] 3}

e
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AHEH 7, 8-diolME H ¥ dioxideR zj4tEtE o] ZHE H R 7y
2 54 wugca sagdck. 3z &4 i 83ee
F&5HE G0Te F4 Ho|F 139.02 unitol] u]3] B(a )P o F(CB)
°] 150.91 unit® FJtstALnl, ol B(a)Po] & I HAMIY
&0l dolde 2 olg HL o] YU o] F7¥W A=
Azt o 59 Al ME B(a)PFAFoM ol F HAL BA
o] 718 ZAo= Uely KA A4 Borc)

B(a)P3} & 22EE ¥4 Fo(CBE)SIYE ue B(a)P ©E 2o
Al Bt} GOT, GPT, ALP ¥ o] 2tz 38%, 25%, 36% U4y Ro=w U
Bl & o’be £&E0 T &4& RIse o2 AEWMG. o
§2 BacldE YojxF WA HpovderH st FolH ALPZA o]
Za=dcia B3 9 b gl =8 7 5% HadAE & 22
g0l A& s FI1€E GOT, GPTYH S fAF oS ZHAAFHx
st ct.

ARG (CL)E 3tAE ul WAL N 7% AR Ao A&
FHE B FAMol ol Hsto GOTEAH L 35%, GPTRAH L 41% &
A Vel nxPAolg Qisle] Fsyos PBEHE Yo itz
A3 Y ALEFEHo] o) % L Bl YL A Re=
At gt 2x YAl W & FFE F9L(CLE)Y GOTHEE S Ay
Tt 4ol Fofl uls] 20%, GPTEAH L 16% WA Uelygtod, ALPRAE L
A Ao Fo HlF tid FUEAdU FAY FY42 AU
th. x| YAojo] B(a )P F 22X (CLB) GOTH A2 ALPE Y2
IA Y MolZ(CL)o] ul3] ciik A Uelwon PTEE L AY F
d3tA vetytct. ;A Aol W B(a )P 4 FEEL WEFAY
& W(CLBE) €3¢ % 7l% ANE H2¥YL 2xY4o] Y B(a)P
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TAZ(CLB)Ol u]3) tha ZA¥ Ao2 Yy & 2380 7 7%
o AAdel ZltE Y 4 Ak o4y dF RN A WA
olt T Ry YA FHAZ £ olUe AR S =
AA A4 AP FANNE e Bagu gty

2. 9] GST, SOD2} Catalase A YA

4 FEE FAZ(CE)Y Yustasre] Yy P4 Ao 2(C)o) )
3 F71std ool 53] Cu,Zn-SODYA & 47%2] & 2) A Q) (PO, 01) &7}
& B och(Fig. 9, 10).
B(a)P @5 RZ(CB)oINE TAY R4 gddoy 6T %
8ol F7t=lglct. olR & GST7} nlolam&e] FBchal HAel 8
FEHE 43& M2 Qoma¥® gq)p So] Y@ e BE
%37l A% 1Y FEALY SlUE 6517 2719 ez Py

3l 9lth, Cu,Zn-SODYE L A Y Hoeg UelxtEy ol Togashi®™
7} Cu,Zn-SODY/E 2 AAMENA 0,-843 A Ao WYL
of g feleitlgd &4& 9 dA uA ¥ oz ¢ vae &
Atstct. Catalase¥’d 2 59.831lunite] ]3] 71.242unito 2 2715ty
c}.

Fig. 113} 120]4 X ulet Zo] B(a )P} &4 £2E9 WL T
Al (CBE) ®itsti4e Bidol B(a )P ©&E FojFo] uls] 20x0] 4
(p<0.01) F7I3tAAtt. §3] Cu,Zn-SODYAH L 0.10 unito]A 0,23
unit® 2ufold F7tstdch(p<0.01). £& sopgato] uj ¢ Eomg
BBE 0-8 AMALAI} &2 22 AZHUL}. Benson S¥o] 95}
W BHAS} ethoxyquin Z& H4#a] Nel& 6ST VA4S Z71A5A B
(a)PY =cirEe] §4& ARAATta RIastA}. ety & of
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ANAEEH :

SHOFTHSl GHR ATHBHE 0188t DIIsE

©E& F&Ec°l GSTE TAEHAA BYHY AAAE dFEH
glutathioned EYA|AH Eo o & ¥ EFE HHRAHA wjds}o
HdE§ 3| Fo] B(a)P2E FE T &4& BRIl Ao BF
Ha oy

A YHo] Fo2 FUHEL AP mAEs F¥E BAE ST

rir

1.313unito] A 0.983unit® Koz Higdo] a3t tH(p<o.01)
( Fig. 1,2). Cu,Zn-SOD ¥4 Eq tis A3t em catalase ¥4
2 AA| Aol Fol B Aol Fe] v tiL F st cH(Fig. 7,8).
LA YAo] B & FHFE(CLE)E FAUE wl GST B4 2 x|
ZxRc ttA A Yelgten 53] catalase ¥4 3} Cu,Zn-S0DE 2
A Aol Fol ul3 37% & A YElWTH(p<0.01). wetA, & F&Eo|
garst B4 "EE FAFA FE HYHol FHejdo 1AL
AAgalole] B(e )P FANE ul §38 LYo qAE %
S IAYAolZH A FUHALH Cu,Zn-SOD ¥ 25% 43}
e, = Yol B B(e )Pz & £FEE(CLBE)E HE Fo4
GST 42 B(a)P FAZ(CLE) A2 HLsIALU, catalase ¥4
< 27%, Cu,Zn-SOD ¥4 55% F718le A28 YeEiLl oMot 2
S AA= 4 2HES AHJlE peroxisome?| A FEEHAQ catalase?|
"M 3t Cu,Zn-S0DS] VA& Z7tA# hydroperoxides} 0:& Al A st
of HXY &4 YolFe UYL FUs:s Ao A=Y
(p<0.01),

3. ¥ A g -tocopherol ¥&re] ¥}
a -tocopherol §FL & F2FS FAE Fisle Z¥E UENW
t}l(Fig.1). B(a )P ¥ (CB)o] &3] a-tocopherol §FZ A4 o]

ol

LorAlE O] i, RIARAE [ 5

0



T3 A BHE Holx Yoo % FZEB(CBE)Y FAE 38xe
37bE Uetdcl, 3awAlel(CL)E A% AR o -tocopherol 9
¥¥E S7tstglen, B(a)P X & FEHEFF(CLBE)Y ¢
-tocopherol ¥ &2 0.8392 x|WAlo] B B(qg )P F(CLB)o
4] 3] 36% & A UeE}ytc).

Tocopherol& o o] Zast2E A wo] 9& hydroperoxy
radicals®] 7} B4 Q scavengerolt}. Ao }atse 8 7HAA
4 & oz 2% /= #4Fe® F2A 0 bronobenzene
carbon tetrachloride& «a -tocopherol2} 7] Folslw 2 X 4
ol q4dse A JURE ¢} NE Ko BAFcn vy
o} Ak =gt tocopherold Sest YU TojAl YA Eol o
EHE& °lF WY ©E FoA B ¥4A3) e Res wa
HAH”. meld & £489 Tt YANAHY a-tocopherol ¥
ZE F7MAA free radicalZ AY HEQ &4 WAY £ g
T ool & UHY AYEE AL 4 A& ez s
ct. '

He A3E 243td |, B(a )P A YAolo ¢ AYPEZY
T &l nAE & F2EY 9¥E YotR A GOT, GPT B ALPY
8E& &AL, Relsl HEA YAYALQ GST, catalase, SODS
HEE Bt & FEE(CE)Y Foo A €AY 7 J% A
EHAL YH4S TAUY H3} GOT, GPT, ALP ¥AH L A Alo]Zoj
uje) ZAdtgden B(a)PFEoIFE(CB)o] H]8ted GOT(p<0.05), GPT,
ALP /o] uh% WA Yely & oetE &80 T /g LI
v E3}7 At Ao Asdr. =g 3xPel(cL)A] ¥ 3
e AERALYELS Z4 HolFol vste BARA A Uy 2
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Aol 2 Aste o] &4o] YElY 4 AUSE FAY + Addch
4 FFE FAIoAN ¥YunuLEL] "ol FIHE A2 (p<0.01),
E3  catalase®t  CuZn-SOD7} ®ASIA sl AR
hydroperoxide2} 0:& 4 $&8o] AAHL2 AHAYHFo HE &4
& YolFE Ao2 PAACTHp<O.01). & FEHEL Fo:= YHA
2] @ -tocopherol ¥ & F7}A#A free radical® A Mo &4
& WA ¢ AL BY ohe & UEY AHEE AL &

& 28 AmHr]
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Fig. 1. Specific actives of glutathione sulfur transeferase
in the liver of rat fed Houttyunia cordata
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Fig. 2. Specific actives of glutathione sulfur transeferase
in the liver of rat fed Eucommia ulmoides olivon
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Fig. 3. Specific actives of glutathione sulfur transeferase

in the liver of rat fed Aralia bud
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Fig. 4. Specific actives of glutathione sulfur transeferase
in the liver of rat fed Artemisia capillarise
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Fig. 5. Specific actives of catalase in the liver of rat fed

Houttyunia cordata
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Fig. 6. Specific actives of catalase in the liver of rat fed

Eucommia uimoides olivon
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Fig. 7. Specific actives of catalase in the liver of rat fed
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Fig. 9. Specific actives of and superoxide dismutase
in the liver of rat fed Houttyunia cordata
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Fig. 10. Specific actives of and superoxide dismutase
in the liver of rat fed Eucommia ulmoides olivon
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in the liver of rat fed Artemisia capillarise
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AaE BAAN U AR A AN/
9 ABXE M Yaisty A
A1d A &

Fel7h vl dAsta e HEol uhel & W 4L gt
7b At felvel AlgEol 713 gol dAdtade UANE B
A4 ok F, ZA FolM 44HE e BaW vl SlE nitrosa-
mine $£& N-Nitrosodimethylamine(NDMA), N-Nitrosodiethylamine
(NDEA), N-Nitrosodipropylamine(NDPA), N-Nitrosodibutylamine(NDB
A) 59 471X Hw3 ERECIT. A Sol gsin! 53 g9 o
€% olA 2tz 2.95 ppb, 5.95 ppb7t &Y ul 9lth. 23 anmined}
oA xte Frtx AFEHol FAol EAY of Hue]lM Nitrosamine
o] B4d 4 gdon?, o9 A phe 3-42 UA o A &
8% old o] dold Ftedol At AUS HIRY AFY U
2 AEY dBE L oln] @ =50 A dFEH k. AW
HAZ F7het df4 4 Ao e AU F71E v 4
Yzate] 23] W Fch v]Tog oYU YEUFC EE g9
Brh fl WE &l @A FAEL APl FIEAR, &4
A EE AUt EELAEE YoM AFge] ot A
oot
BHE ol &Y AP ME 3FFY Hol& & F M 31T &H
Hol& Fol Y2 § AYY HAucl sule Fo] PAPstdct. 4
ol XUH FRY & F 434 ddFA Gl iy 230]
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AU ddol 82 FZ etEel AT LYy Rz qEgg
T¥ste AdAd dhsiNEe A3 $HlAA g3 Qo ®= g
E SNES HSE, A4S, Paag 5 UddA 8 4
Bota AR dyAdTh. 4 g YUY FAY S99+ F

ascorbic acida's), tocopherol, selenium“'”, lecithin, capsaicine,

ses-amol 3 YAHAZA z2gsio] ARHE FL Ao AT 4
R &4& WA F2 wety dUe JdAN FE dUe £
st il

e ool nAE upet o] dHAF ¢ g w4
S FEHAAA 4 drl. 222 & dFdAE 49 4BAES ¢
BoE AFUREE st EMgos YUANE} YAAEL 7
Y 4+ UAEF A Edqc

A2d AdgAE 92 3y

1.2 A4 _

€ A &8 4438, 93 dEY, AE dAYY QAN case
Ve AUAEE U YUFQ 8B} f2IS 437 AYo] ¢
t 30~70M 9 gy 3608 & o2 o] FoHTt. 2AYYPLS Z4 3
AE BEstd HEAE ol 83 7Ad B YAt
AEAE o] &Y 1:1 interview Woll 23] food frequency testE
AAw 23 g@A7A JAY LS LYgsidc. o] 43+
case-control study2 4 case groupd stomach cancer® =}, control

groupE £%7 AFol Aol Qe BAE A
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SholA B YA ESY 43 W dB4 4 A8 AF2E 24
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U, FAAe

FA712, 29712, ¥ BFE FAY 5 A
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EF71L, BFIL, EFY, €FF. FTFUE, HARE 58 2
Apst ol e},

. Z1IZNE R ABNE
A, 3 &A §o HAUE, YA HE4E W S, A
ZHEA HERF W /B 2ABAT

of. 7H&4 9
A7t BE 97 7E 3 U ¥Y RE, AEAR, HERY 3A
o 2377 YR N +edE 5 ZANAT

Bf, AN %5
FHAA TFT R J1L, FRAY WAYEA, YA A=
£ o4F & zAstA

b Aoyl
Aae FAY, YAGE, ¥ RS, e, B, =i
S48 MEAY, Zug AUE, AFY YAUE ¥ P =

8t glct.
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BRA oA E B FFHY 71, Aotdel, 4EAY Y2zBx 5

& ZASHglct

2 A A&
AR, AF, 28] §& A

A €A A
CHAY, JEHEA, duHGgHA, ALY, =AY Y| 5 =2

At 8t g,

5. Atz 4%y

€ 2 dad ol 2ZE H4E, 93 (30~394], 40~494, 50~
59A], 60~694)& A 3t xARE A st AFEHHAUNEE W
TEE F3l9d AETHEE HHUEE FTE AFste] multiple
logistic regression® 2 M3l 44 =air},

MoldWlEs I/, AR, FF, HALRE RAE &F, 4%,
MLF T2 8571 FHY AFHHUEE zalste] 12998 U
A METE SPolunel oiy WHE 3£, 1)AY A ger). 2)1
doj 4-5%, 3)%do] 11, 4)%ef 2-34, 5)1Fde] 1Y, 6)1FY
of 2, 7)1Fdel 3H, 8)1F U] 44, 9)1Fdo] 5H, 10)3Fof 1
W, 11)31Fo] 2, 12)3}Fe] 3o ERstdct. 2 4 FY 19&
TS 83 HE Fd gY0A U £UFT /€S A2doq 3
4o, FAAe = ttF logistic ¥H £ & o] &3tdrl.
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A 3d A3 ¢ 2H

L 38gs3a o

2 A7 A3 E4& 294%td AU H4E FMAE 2ULeE
t "2 a8 £&(p<0.05), ¥ FA el (p<0.01), 3}F 1 o]
o] ZAA(0R 1.9, 95%Cl 1.0-3.6), o] 200 oj4tel e A W
E(0R 1.9, 95%Cl 1.0-3.5), u}l& A Al&4 X (0R 1.6, 95%C1 1.0-2.5),
=ALE F9 MI(0R 2.1, 95%C1 1.3-3.5), ®-ZA1e] HF(0R 1.5,

95%Cl 1.0-2,4)5 0] 9l c}.

2. YANE} UANE

4F7t HELo2E 20 AR(0R 1.9, 95%C1 1.1-3.3), ZAxo] R
S]A}-8(OR 2.5, 95%C1 1.0-6.2)F°] 3glgiti. W& nl&(0R 0.6,
95%C1 0.4-0.9), I}(OR 0.7, 95%Cl1 0.3-0.7), F%(OR 0.3, 95%Cl
0.2-0.7), ¥5FH(0R 0.3, 95%Cl 0.1-0.8), % UF(OR 0.4, 95%Cl
0.2-0.7), ZZHF(0R 0.2, 95%Cl 0.1-0.5), }UFA(OR 0.5, 95%Cl
0.3-0.9), YHofx] H5) £515(0R 0.3, 95%C1 0.2-0.5), A|ZR(OR
0.3, 95%Cl 0.2-0.6), 7I(OR 0.3, 95%Cl 0.1-0.5), ‘@ (OR 0.5,
95%C1 0.3-0.9), WA (OR 0.3, 95%Cl 0.2-0.7), =2 5 (OR 0.4,
95%C1 0.3-0.7), Zt2(OR 0.4, 95%C1 0.2-0.7)5 Y H3& B3 94
S22 vepytch oy I/, dF ok, FAE, M, zug, A
I, 2, RAPY T2 Ad U8 ¥ Bdo]l gt 2 g9 A
A2 £, SF, 71EY, Aol A& ANopiel, FYFHQA 5, F
8] 3§, 28424 FE A4 Ao gt EF AA AZY A
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% (p<0.001), ~F41(p<0.001), BMI(p<0.001)& Ro]H o2 HxlFo]
thz ol vl ydoton A {5 YUt & A7 A
A HE AMA &2, FE g UE, EAL T HIE o Fd
# AFE Fol Aol HE NMAE ¢ AL Aeg Hojn, 3
&N AMZ, Qo] A, AXel AzZY A& AN
nitrosamines?| PH L FEsE RoE 9 LA 1Y agdoes
AEdc fd dded BRI 2o HAXNE AU} AAY o}
218 d# = nitrosamines?]. ¥4& A YAty HHE F
7tA7le Ze® Rt &3 nls3} I selenium, vitamin E,
caroteneE o] HHHol 9o I FoME ulEE Yoy o]y
EY 43& A8l nitratesol A nitrites2] AHE A5
Aol Bl At AAAL., £R HFAL F ¥ ¢&H
of A& o FEol Hd UES dAEe HAog AR} o
o AFE A UEY HH 22U} BE QJAES FFsHLen, B
AT oldolE Y UBY V54 S AL Re2 AANE EFF
13 FR, zelYdel & AF JEY HY, HE Fo e
nitrates®} nitrites?] U{FIE S L& A 2USq B ¥y}
R 33 47 & 279}

dA7A BHuE @S dFAAE FUN B9 o= ¢ FrAY
Mola 47t g deoleln @3Y = gt & dude
EUHA adol o) o]Fojx7] el UYL APLdE AL F
Fotojol dln, FHE zoloM 2= FALU ¥ BFed, AYF
zto], AR, ek, AFH &35 A¥YA ol Z4 Ueinic}
ol3tA tiE7] wWiie] tiEUety AFAAE IUE FH L} de
227t Adrct. wely ¢goe dFE £ AFE VIRE slo ¥y
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A7 £yt O 2o Jtsgdol At AYaUY dBvY S F s
€ Ro] FAuct o2t ¢ Mrl U2 dAANES tyes
et BYE 2UES A U B AFHolu YU A3

doyg Foj.
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Table 1. 1@ =t9} iz 2%, 2Ad, ZA el &/

Type Case Control
1. ¢ 13. 7% 9.1%
2. F&E(H) 40. 9% 18.2%
1. 23 3. £&(%) 13, 7% 27.3%
4, 2&(H) 22.8% 18, 2%
5, di&(5) 13.7% 27. 3%
1. 254 4.6% 27.3%
2. 4 4 4,6% 9, 1%
3. A 22. 8% 4,6%
2. 3 4

4, 5 o 40, 9% 40.9%
5. 4&4 22.8% 13, 7%
6. Mul&d 4.6% 9.1%
1. 509t uxt 40, 9% 13, 7%

3. ZAA A
2. 50-90%+¢d 22.8% 36. 4%

(9 - 2%y
3. 100-150 18. 2% 36. 4%

/)
4. 1509t o] At 18. 2% 13. 7%
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Table 2. ¥ d4cElol ulE &5

Type \ Case Control
O 81.9% 68. 2%
1. §d &2 @oty 2 18.1% 31.8%
@ 159 oj@ 5. 6% 6. 7%
2. B4 712 ® 15-194 . 20. 0%
(Ezﬁﬁ%‘ @ 20'29'& 22. 8% 33.3%

30-39 3 )

40d o] 4} ] .
_5dNT) ® 40d o] 4 38. 9% 26. 6%
@ 10713 o] 3} - 16, 7% 20. 0%
@ 11-207) ¥ 50. 0% 40, 0%
3. F4=/8 ® 21-3074 1| 27.8% 20. 0%
@ 31-4074y | 5.7% 13.3%

® 417039 ol
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Table 3. & F /¢l

Type \ Case Control
[On) 91.0% 81.9%
. &F #+%
@olu e 9. 0% 18. 1%
2. & 713 D19 o] 3} 18.2% 18. 2%
(81 ®20-294 18.2% 22. 8%
-RAEFAH ®31-394d 27.3% 18.2%
-=F713) @403 o] A 31.9% 22, 8%
D1-23 /& 22.8% 45. 5%
3. S Ux @3-4 /% 36. 4% 13.7%
Q5% ol At/ 31.9% 22.8%
Q1o 13.7% 13.7%
4. 18 &3 @1-2*g nj gt 63. 7% 54, 7%
(s F 71 €) @2-3guj gt 13.7%
@3gol A . 13.7%
DA A ¥ 35.7% 41.2%
5. & +2 @A A4 7.2% 23.5%
A A @A 2151 HE A 46. 4% 5.9%
A =717 @& utupalc} . 11.7%
® 71 e} 10. 7% 17.6%
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Table 4. 71& 9

Case Control
Yes No Yes No
2] o} | 22.7%
4% o A 3
o 29| 4-49 77.3% 86. 4%
)‘}g‘o’] ‘ﬂ‘% 2 *'?‘] %}_3‘%
ZHd-19
Table 5. Stress A &
\ Case Control
B Ao Stress& Yes No Yes No
ulo] wresU 70 54, 5% 45, 5% 40. 8% 59, 2%
Table6. 2 & &
[
1. A 2bA] 2 A4 o3
o -+ 3
Case 72.8% 27.3%
T+ Control 77. 4% 22, 8%
@uiyd Quid 2
S A CELES
€ 2} A
v [e]
2.49M% tase 13.7% 54. 6% 18, 2% 18, 2%
Control 0% 72, 8% 13. 7% 13.7%
QriEc | @RrF | Qu=Ex @ 7] e}
3. ’5})‘}@5 Case 4.6% 27.3% 68,3% .
control 22.8% 27.3% 50.1%
aop | O [BEAQUEHL I AU G403
7
© Control y :66. 6% u 133, 4%
|
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N2EH : OIS SR ATHHHE 0|88 IS

[=3 (=)

Lk
@4 ct| OLF @ = A
4. 719 2ct
NEE Case . 18.2% 36. 4% 50.1%
Control 9.1% 36. 4% 13. 7% 40, 9%
@ ot 3%l
DAY | ORF | @F oty
5. o0& 3t _ &
T Case 13.7% 22.8% 54. 6% 13.7%
Control 40, 9% 9.1% 45, 5% 4, 6%
@un| @Y=2
OEA= @B A
6.0 &4 <A 22
NTE Case 31.9% 22.8% 27.3% 18.2%
Control 36. 4% 27.3% 22. 8% 13.7%
() F e P! @d st [QolFwa
ul %) el gt
7.8 M5
' o4 ot o st |71gf - - -
2= Case 22, 8% 40, 9% 13. 7%
Control 40. 9% 54. 6% .
Case 42, 2% 54. 6%
5 7
Control 53. 5% 45, 5%
- 1% -
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Table 7. Zuo|l® A}l ¥ g

N2ZEH : MOIXHS SHRATHHIE 0188 DOIsd SHAE2

mﬂ:

R4 EE S8 2

% A 3 3}
Case |Control Case Control Case Control
22715 | 31.9% 31.9%_ 40. 9% 40. 9% 31. 9% 22, 8%
A 9,1% | 13.7% | 50.0% 18, 2% 45, 5% 68. 3%
& F 31.9% | 36.4% 40. 9% 27. 3% 27. 3% 36. 4%
A E} 22.8% | 40.9% | 27.3% 0% 50. 0% 59, 2%
A 7} 18.2% | 13.7% | 68.3% 13. 7% 18. 2% 27, 3%
ul & 50.0% | 50.0% | 40.9% 40, 9% 13. 7% 9. 1%
x} 40.9% | 40.9% 50. 0% 50. 0% 13.7% 54. 6%
ok 3} 31.9% | 27.3% 50. 0s 45. 5% 13.7% 72.8%
A X 36. 4% 13.7% 18. 2% 4, 6% 54. 6% 81.9%
Y=o | 36.4% | 22.8% | 31.9% 31.9% 36. 4% 45. 5%

=
A 31.0% | 29.1% 41. 8% 27.3% | 30.5% | 52.6%
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Table 8. Alo] A3 ¥ =

- BEHE AB(IEY NE-IF)

Percent distribution
Type Frequency
Case Control
I8 <1time/week 45, 5% 63.7%
<1time/month 22. 8% 36.4%
Al F >1time/month 31.9% 0%
(29, 2455
<1time/week 22.8% 22. 8%
£ 1time/month 18. 2% 40.9%
s 7] €}
> 1time/month 59. 2% 36. 4%
(Ao, A, g 5F) .
Rk < 1time/week 22. 8% 36. 4%
s H(RA, <1time/month 36. 4% 36. 4%
AR) >1time/month 40. 9% 27.3%
< 1time/week 4. 6% 9.1%
< 1time/month 22. 8% 31.9%
sHUE
> 1time/month 72.8% 59.2%
< 1time/veek 0% 0%
<ltime/month 18.2% 50. 0%
*71eH(Z M, 5% )| > 1time/month 81.9% 50, 0%
T2 AP B4 E
Al & (< 1time/week7] & )4 4l Yl Zpercent
case : 19.1% control : 26.4%
- 108 -
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Type Percent distribution
Frequency
Case Control
=ik < 1time/week 40.9% 72.8%
* Aadd <1time/month 50. 0% 27.2%
>1time/month 9.1% 0%
*juice-;r_f'“r < 1time/week 4.6% 36, 4%
< 1time/month 31.8% 27. 3%
> 1time/month 63.7% 36. 4%
protective factor case @ 22.8%
_ e (LItime/wk 7] 2) control : 54, 6%
[<] I
’:’ﬂ'ﬁ; P < 1time/week 59. 1% 54. 6%
‘:'r-n‘ AT EE <ltime/month 18. 2% 22. 7%
= > 1time/month 22.7% 22.7%
L 1time/week 9.1% 9.1%
*71 el <1ti th 4.6% 40, 9%
( j] =z, o]- °] A3 ime/mon ) :
>1time/month 86. 5% 50. 0%
d)
protective factor ! case : 34.1%
(Ll1time/wk 7] €) control : 31,9%
3 R &
L l1time/week 50. 0% 72, 8%
=
(2, #49E) <1time/month 36. 4% 22.7%
> 1time/month 13.6% 4, 6%
fﬂ)ﬂi
<L l1time/week 31.9% 72.8%
L1time/month 54. 6% 22.7%
> 1time/month 13, 7% 4.6%
& 5
Ll1time/week 36. 4% 40. 9%
L1time/month b4, 6% 54. 6%
>1time/month 9.1% 4,6%
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Percent distribution
Type Frequency
Case Control
ALE
L ltime/week 42.8% 46. 4%
<l1time/month 38, 2% 51. 0%
*Raw vegetables
> 1time/month 15. 0% 2.6%
<1time/week 36. 4% 43, 3%
< ltime/month 40. 9% 36, 4%
> 1time/month 22.7% 20, 3%
¢ Coo k ed
vegetables
L1time/week 22. 7% 40,9%
<1time/month 40. 9% 36. 4%
> 1time/month 36.4% 22.7%
ol A &
2 g4 7% @ o
OF-F QY2 |®A
= e
g 23 A
R
Case 31.9% | 22.8% 27.3% |18,2%
Control 36.4% | 27.3% 22.8% 13, 7%
case . 54.7% case : 45,5%
control : 63.7%|control : 36.5%
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Percent distribution
Type Frequency
Case Control
e o <1time/week 68. 3% 86. 5%
s F 5 <1time/month 27.3% 13.7%
> 1time/month 4, 6% .
<ltime/week 18. 2% 40, 9%
L1time/month 27.3% 31.9%
“FH
>1time/month 54, 6% 27.3%
<1time/week 18. 2% 27. 3%
% 7] €}
<1time/month 22, 8% 31.9%
(F=xut, Wd9g
5 >1time/month 59, 2% 40, 9%
protective factor : case : 32.2%
(<1time/week 7] ) control : 51,6%
percent distribution
Type Frequency
Case Control
7HEAE £L1tipe/week . 4 5%
+g, wjojUR <1time/month 13.5% 9.0%
>1time/month 86. 5% 86. 5%
L1time/week s
AAF M3 E
° <1time/month 15.6% 20, 5%
Z¥, o15%)
(824 S >1time/month 84, 4% 79. 5%
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Protective Factor

Case Control
5 32.2% 51, 6%
A7 22.8% 54. 6%
L 50. 0% 72.8%
A& 59. 1% 54. 6%

# 2XE asia g Ao

D ZA & Yo ¢ 4¢o] 500y vl group caseo] A
41%, controlo] A 14x2 ZFA +&°] U +& Hd Ao w2
2%& R4Ach.

@ FdATE AY AT v gsten, FA Jde] YA
2 QA RolF rAct &, Fd 7ol 30d o4 groupd)
case = 62%, control & 40%x4t}.

Q &F=gol oA 7} groupt F T Aol fded, 5712
F EFEE AN AL VAFAN K2 Xol&E Korh
gely, 23 71 30d o]Atel groupy case : 59% control
40%, T Fulx 33| o|4/3 groupy case : 68% control : 36% ©]
Adrct.

@ ANZA <dwye &Y (faniliar factor)o] QLo A case group
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control group 2] ¢ U FolEe & xoj: gldoy, 2EY

< tFE LAY ¢o] glotolets AHolr}.

® stressP o Aol case groupe] TIA &L HAYZ HAC)
case : 54.1% , control : 40.8% t}.

©® AT oA case groupo| control groupoll H]3] ThA AlA}a|

ol EFH oI, ANt NES} NALE e st Ao &

stct.

@ oY B9 protective factordl £&{, HAF, 3

Aol 9loj A control groupe] #4Hoe e HAYPL n

Agd deldE #9 AQ Aolg Bolx gl

® £8, FRIF, L3125 AYUEY risk factoryd Zu&

P

T

5o A
o,

Jo

AHg WEe] glojy Zu2g wol AlgslE groupd case: 31w,
control: 21.9%2 Htr}E ilo]§ ROl YoYU, ZugE I
A} &8t group case: 30.5%, control: 52.6%% x}o]& B At}
@ Y B risk factordd FEA AE(ZH, HE) 7zAS
(9, wold)Sl e A2 2ol & Rolx gistct

© A 94 HE=Eo oy 4 FA HISLE case group :
45.5%, control group : 36,5%% case groupolM Tl4 &L AL

2ot
3. 48X ¥¥nuY Fa
Agsatel FAUd ¥y ot 2S Perkin Elmer Atomic

Absorption Spectrophotometer& o]&3le] X3 s}aic. stats} 71
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&2 Bx1e} FAeol FUFA 9.04ng/dl 2 UEIUD L BAF
 Fol 3.48mg/dl, ctiZFo] 3.40mgsdl gith, BAIF £T|g3 X
HASS ZZ 141.449F 4.37 nEq/l 2AM oixFe 141,33,
4.19nEq/1 o] u[3) I =xlo]& RolxYrt. U EHAZS
p<0.001 4=EolA FTAHUA Reidol e Aoz veiytch d29
$E& § 2o R4l gt

Table 9, Mineral Contents in the Blood of Patients with Gastric

Cancer and the Control

Cases Controls
feriatien Mean t+ S.D. Mean t S.D. prvalue
Calcium(mg/dl) 9.04 + 0.99 9,04 + 1,11 N.S.
Phosphorus(mg/dl) 3.48 + 0.77 3.40 + 0.68 N.S.
Sodium(mEq/1) 141.44 + 4,61 141.33 + 3.54 N.S.
Potassium(mEq/1) 4,37 + 0.41 4.19 + 0.44 <0.001
Chloride(mEq/1) 104.96 + 9.81 105.10 + 9.81 N.S,

4. §BAA} SH2HE +4 ¥ YL 24
gy gd2HES #AF FFol 161.54mgsdl, TIERIT|
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148.86ng/d1 2 2 A p<0.01 $=Eo)A Kool Addct, Wutx o4
BaE Fdol 108.3mg/dl, thxFo] 127.59ng/d1 L2 A p0. 0542
oM freldel e Aoz uelutch olze #Z T/C ug 0.87,
0.852A ¥F FHAHE $x A7 P4 BFAu) 2
2% RAoe veiytcl,

E®, hematocrit, HBF2H, ¥ 5o A7 h2FTRT} Wt
3, BN, x4, 393 & t2Fuc} 430 Ude Hosw
Uett A A AU chat 5o M3t 8 HeE wlr,
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Table 10. Blood Biochemical Values of Patients with Gastric

Cancer and the Control

Cases Controls
Variables p-value
Mean t S.D. Mean t S.D.
R.U.N, (mg/dl) 13.64 + 4.62 15.32 + 7.74 N.S.
Creatinine(mg/dl) 0.97 + 0.18 0.96 + 0.67 N. S.
Uric acid(mgsdl) 4,74 + 1.59 5.10 + 4.62 N.S.

Total protein(g/dl) 6.68 + 0.71 6.85 ¢+ 1.02 N.S.

Albumin(gsdl) 3.87 + 0.60 4.08 + 0,66 <0.01

Total bilirubin 0.82 + 0.70 1.36 + 5.26 N.S.
(mgsdl)

Glucose(mg/dl) 108.30 + 39.8 127.59 + 85.7 <0.05

Cholesterol(mgsdl) 161.54 + 35.9 184.86 + 73.4 <0.01

Hemoglobin(g/dl) 11.48 £+ 2.15 13.58 + 11.24 N.S.

Hematocrit(%) 35.75 ¢+ 5.27 37.19 + 5.27 <0.05

5. 34z 4BAe BAREL WA
DAE BASAH SGOTE VAFE BFFol 18.1W/IZAN HEITY
27.18U/1 Bt} 713 Q@AY A& YelWdlon(P<0.001), SGPTE T/C

v go] 0.7788 4 22.2%8] Z£AE HIcTh. ALKP ¥4 222 78.2%
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of &43}0](P<0.01) MU Ay chrloll chg A Ayt g R
o2 wor},

Table 11. Blood Enzyme Values of Patients with Gastric Cancer

and the Control

Cases Controls
Variables p-value
Mean t+ S.D. Mean t S.D,
SGPT(U/1) 19.33 ¢+ 13.58 24.85 + 16.84 <0.01
SGOT(Us1) 18.14 + 10.00 27.18 + 19.9 <0. 001
ALK, Phos(U/1) 97.27 + 65,3 124,02 + 80,1 <0..01

A4d F 2L EQ
1. Charnely, G, and Tannenbaum, SR : Flow Cytometric Analysis

of the Effect of Sodium Chloride on Gastric Cancer Risk in

the Rat. Cancer Res, 45, pp. 1608-1616, 1985,
2. Furihata, C, Sato, Y, Hosaka, M, Matsushima, J, Furukawa, F,

et al : NaCl- Induced Ornithine Decarboxylase and DNA
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Synthesis in Rat Stomach Mucosa. Biochem Biophys Res Commun,
121. pp. 1027-1032, 1984.

3.Yang,D, Tannenbaﬁm,SR, Buchi,G, and Lee, GCM: 4-Chloro-6

-Methoxyndole is the Precursor of a Poteni Mutagen (4-Chloro-

6-Methoxy-2-Hydroxy-1-Nitroso-Indolin 3-One Oxime) That Forms
During Nitrosation of the Fava Bean(Vici-a faba),
Carcinogenesis, 5, pp.1219-1224, 1984.

4. Protein S, Douvier G, Malaveille C et al,. Volatile
nitrosamine levels, and genotoxicity of food samples from
high risk areas for nasophryngeal carcinoma before and after

nitrosation, Int‘l J, Cancer, 15: 44(6) pp. 1088-1094, 1989.
5.Joseph V, Rodricks, Hazards from Nature: Aflatoxins, FDA
Consumer, 1978. May, pp. 16-19.

6. 242, RAY, uPgd, 4 F9 AEFEFEo| Benzo(a)pyrene
o #Hz YA ZAo] Y APBU thAiet DNAEAEI ol
e o4, oty A, Vol 21(1). pp. 18-34, 1989,

7. AAZ, AAMG, o]&%, HPLCOl g wHEAE o A oA

529 Nitrosamine 3%, A%, 1984, Vol 8(3),pp.122-129.
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Table 12. Percentage distnbution of demographic variables in cancer

patients and controls

Males Females
Cases  Controls Cases Controls
Total number 87 135 39 99
Age(years) (%) (%) (%) (%)
30-39 115 133 154 20.2
40-49 218 %52 282 213
50-59 322 3438 205 323
60-69 345 2.7 359 20.2
Marital status (%) (%) (%) (%)
Single 11 38 0 0
Married 96.6 94.7 846 33
Widowed 23 0 154 6
Others 0 15 0 0
Religion (%) (%) (%) (%)
None 58.1 51.9 308 30.6
Buddhish 198 237 333 286
Protestant 93 185 256 216
Catholic 81 37 5.1 12.2
Others 47 2.2 5.1 10

- 119 -

L HAXEE / s8R

ne

NS EX : OIS SIRLATHHHE 0I88 LIIsd 2432 N



Table 13. Percentage distribution of demographic variables in cancer patients

and controls
Males Females
Causes Controls Cases Controls

Total number 87 135 39 99
Education(years) (%) (%) (%) (%)

<6 4.1 237 64.1 459

7-12 459 63.0 282 480
>13 129 133 17 6.3
Occupation

Professional/administrative 80 44 7.7 40

Clerical 103 16.3 51 40

Service 46 44 17 101

Sales 138 148 128 131

Farmer 46 259 205 14.1

Production 299 3.1 154 51

Unemployed/housekeeper 11 0 308 495
Present residence

Rural 448 50.4 46.2 511

Urban 55.1 496 539 428
Economic status

Low 414 293 358 184

Middle 448 436 487 469

High 138 211 153 347
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I'able 14. Odds ratios and 95% CI of stomach cancer by tertiles of fruits, vegeables, & mushroom. intake.

No Crude OR Adjusted OR
(caseicontrol subjects) (35%CI)
1 2 3 1 2 3 2

Food items (low)
FRUITS (42: 42) (53:108) (26:90) 1 05 03"

Citrus fruit” (84:117) (26:113) (1:10) 1 03" 03

Strawberry® (101 :183) (20: 520 (0: 5) 1 0.7 04

Other fruits® (53: 49) (46:105) (22:86) 1 04 0.2

Fruits juice” (103 : 160) (18 : 80) 1 04°
VEGETABLES

Cabbage” (110: 191) (11: 3V) 1 04’

Cucumber® (15: 42) 60: 97 (46 : 10) 1 08 06

Radish® (24: 64) (74: 1149 (23:62) 1 0.6 04

Swiss chard® (59 :135) (62 :104) 1 15

Soybean sprouts, (55: 83) 157 :138) (9:19) 1 0.6 0.7

bracken, ch'wi@®

@Wild edible greens
* p<0.05

a) low : 0 - 3 (none to 1-3 times a month)
intermidiate : 4 ~ 6 (1-3 times a week)
high : 7 - 9 (almost daily)

¢) low : 0 - 3 (none to 4-6 times a year)
intermidiate : 2 - 3 (1-3 times a month)
high : >4 (>1 times a week)

e) low : 0 - 1 (none, 4-6 times a year)

b) low : 0 - 3 (none to 1 - 3 times a month)
high : >4 (>1 times a week)

d) low : 0 (none)
intermidiate : 1(4-6 times a year)
high : >2 (>1-3 times a week)

high : >2 (>1-3 times a month)
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Table 15. Odds ratos and 95% CI of stomch cancer of meats, chicken and eggs intake

No Crude OR Adjusted OR
{case:control subjects) (95%CI)
1 2 3 1 2 2
Food items (low)
VEGETABLES
Chinese bellflower” (48: 93) (73:147) 1 09
Squash” (97:158) (24: 81) 1 05"
Spinash® (103 : 159) (18 : 81) 1 03
Lettuce” (114:215) {7: 29 1 05
Carrot” (71:14) (28: 99) 1 09
Perilla leaf® (73:123) (48: 117 1 06"
Green(red) pappers® (87 : 102) (34 : 138) 1 03’
Onioin, green onion” (54:133) (67: 9N 1 14
Garlic® (53:117) (68 :123) 1 12
Danmuji # (100 : 208) (20 : 31) 1 11
dried radish cubes,”
picked radish”
. Cucumber kimchi® (34: 75 (4:125) (42 :39) 1 07 1.9°
MUSHROOMS® (112:192) (9: 4D 1 03

# Salted radish in rice bran
* p<0.05

a) low : 0 - 3 (none to 1-3 times a month)

high : 7 - 9 (almost daily)

c) low : 0 - 3 (none to 4-6 times a year)
intermidiate : 2 -~ 3 (1-3 times a month)

intermidiate : 4 - 6 (1-3 times a week)

high : >4 (>1 times a week)

e} low : 0 - 1 (none, 4-6 times a year)

d) low : 0 (none)

intermidiate : 1(4-6 times a year)
high : >2 (>1-3 times a week)

high : >2 (>1-3 times a month)

b) low : 0 - 3 (none to 1 - 3 times a month)
high : >4 (>1 times a week)
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Cable 16. Odds ratios and 95% CI of stomch cancer of meats, chicken and eggs intake

No Crude OR Adjusted OR

(caseicontrol subjects) (95%CI)
1 2 3 1 2 3 1 2

Food items (low) :

MEATS? 62: 78 (50:143) (9:19 1 04° 05

Beefs® (53: 7T (40: 94) (24 : 65 1 0.7 05

Porks® (715:136) (37: 93) (5: 7 1 0.6° 11

Beef soup? (21: 39) (53:113) (47 :88) 1 1.0 10

CHICKEN® 68:119) 46: 8) (7:32 1 09 03’

EGGES” (90:175) (27: 55) (4: 8 1 09 09

*p<0.05

a) low : 0 - 3 (none to 1-3 times amonth) b) low : 0 - 3 (none to 1 - 3 times a month)
intermidiate : 4 - 6 (1-3 times a week) high : >4 (>1 times a week)
high : 7 - 9 (almost daily)

.nv low : 0 - 3 (none to 4-6 times a year) d) low : 0 (none)

intermidiate : 2 - 3 (1-3 times a month) intermidiate : 1(4-6 times a year)
EmvuvAAngmmmiooE

e) low : 0 - 1 (none, 4-6 times a
high : >2 (>1-3 times a month

high : >2 (>1-3 times a week)
W\mmuv
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Table 17, Odds ratios and 95% CI of stomch cancer of fishs, sellfishes and seaweeds intakes

No Crude OR Adjusted OR
(caseicontrol subjects) (95%C1)
1 2 3 1 2 3 1 2
Food items (low)
FISHES® 1 0.7 04
Yellow corvenia® (70:9R) (30: 75 (5:15) 1 05 0.4
allaska uo:mnxz
Mackerel, saury® (69:9) (33: 78 (3:14) 1 05" 0.3’
Crab? (63:82) (29: 8) (28:170) 1 05 05
Anchovy® (33:61) (74:117) (13:62) 1 19 14
SHELLFISHES
Shellfishes® (107 : 193) (14: 43) 1 08
Total salted fish#” (72:123) (27: 68) (22:39) 1 0.7 0.7
SEAWEEDS
Sea mustard, (54;78) (67:162) 1 0.8

laver, sea S:Emg

# Salted alaska pollak roe, salted alaska pollak viscera, and salted clam

*+p<0.05

a) low : 0 - 3 (none to 1-3 times a month)  b) low : 0 - 3 (none to 1 - 3 times a month)
intermidiate : 4 - 6 (1-3 times a week) high : >4 (>1 times a week)
high : 7 - 9 (almost daily)

c) low : 0 - 3 (none to 4-6 times a year) d) low : 0 (none)
intermidiate : 2 - 3 (1-3 times a month) intermidiate : 1(4-6 times a year)

high : >4 (>1 times a week)
e) low : 0 - 1 (none, 4-6 times a year)
high : >2 (>1-3 times a month)

high : >2 (>1-3 times a week)
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[able 18. Odds ratios and 95% CI of stomch cancer by tertiles of dairy products and beans inakes

No

Crude OR Adjusted OR
(case:control subjects) (95%4CD)
1 2 3 2 3 2
Food items (low)
DAIRY PRODUCTS
Milk® (79:118) (29: 54) (13: 68) 08 0.3
Yougurt® (66:124) (36: 7)) (19: 45) 09 08
PULSE AND
PULSE PRODJCTS
Dubu(Soybean curd)® (48 : 67) (70 : 144) ( 3 :29) 06 02"
Soybeanmilk® (86:159) (35: 81) 0.8
Soybean boiled (54:101) (51: 93) (15: 36) 1.0 08
with soysauce®
Mung bean pancake® (52: 83) (64:124) (4:33) 0.8 02"

*p<0.05

a) low : 0 - 3 (none to 1-3 times a month) b) low : 0 -~ 3 (none to 1 - 3 times a month)
high : >4 (>1 times a week)

intermidiate : 4 - 6 (1-3 times a week)
high : 7 - 9 (almost daily)

c) low : 0 - 3 (none to 4-6 times a year) d) low : 0 (none)
intermidiate : 1(4-6 times a year)
high : >2 (>1-3 times a week)

intermidiate : 2 - 3 (1-3 times a month)
high : >4 (>1 times a week)

e) low : 0 - 1 (none, 4-6 times a year)
high : >2 (>1-3 times a month)
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Table 19. Odds ratios and 95% CI of stomch cancer of cereals, starch and nuts intakes

_1?5_

No Crude OR Adjusted OR
(case:control subjects) (95%6CI
1 2 3 1 2 3 1 2
Food items (tow) ’
CERALS &
GRAIN PRODUCTS
Boiled rice” (15: 4D (1: 7 (105:192) 1 05 14
Boiled rice & cereals® (79:130) (7: 28) (35: &) 1 04 0.7
Instant fried noodles® (98 :182) (19: 49) ( 2: 9) 1 0.7 0.4
Noodles® (73:150) (41: 81 ( 7: 9 1 09 14
Bread” (88:156) (58: &) . 1 08
Rice cakes (27 : 202) (14 : 106) 1 07
STAKCH AND
STARCH ROOTS c
Potatoes® (21: 33) (61 :104) (39:103) 1 1.0 0.6
Sweet potatoes? (17: 22) (63:137) (41: 80) 1 0.7 06
Starch vermicellig (9: 100 (2:145 (20: 79 1 05 0.2
Acorn-starch paste® (87 : 121) (34 : 119) 1 04"
NUTS
Peanuts, walnut, (84:132) (25: 80) (10: 28) 1 0.4 0L
chestnut®
*p<0.05
a) low : 0 - 3 (none to 1-3 times a month) b) low : 0 - 3 (none to 1 = 3 times a month)
intermidiate : 4 - 6 (1-3 times a week) high : >4 (>1 times a week)
high : 7 - 9 (almost daily)
¢) low : 0 - 3 (none to 4-6 times a year) d) low : 0 (none)
intermidiate : 2 - 3 (1-3 times a month) intermidiate : 1(4-6 times a year)
high : >4 (>1 times a week) high : >2 (>1-3 times a week)

e) low : 0 - 1 (none, 4-6 times a year)  high : >2 (>1-3 times a month)
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Table 20. Odds ratios and 95% Cl of stomch cancer by quortiles of condiments intake frequency

Tertile of intake Crude OR ‘Adjusted OR
(case:contro! subjects) (95%CD
1 2 3 1 2 3 1 2

Food items (low)

Red pepper (37: 79 (@©4:114) (Q19: 46) 1 11 1.2
Black pepper (10: 22) (@61: 95 (49:122) 1 1.0 14
Salt 41: 62) (64:129) (15: 48 1 18 13
Sugar (35: 46} (36: 61) (49: 132 1 18 14
Sesame oil 63:130) (49: 84) (8: 25 1 0.9 1.2
Toasted white (65:133) (48: 83) (7: 23) 1 09 1.2

sesame ground

Ginger (17: 45) (71 : 82 (32:11D 1 1.0 24
Garlic (6L :158) (55: 700 (4: 1D 1 12 2.2
Green onion (45:133) (66: 90 (9: 15 1 05 1.1
Onion (44 : 118) (62 : 89 (14: 31 1 07 13
Vinegar (21 : 30) (41: 59 (58 : 149) 1 1.6 16
M.S.G (23: 280 (49: 8) (48:129) 1 19 13

*n<0.05
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I'able 21. Realative of stomach cancer in relation to the fequencies of consumpsion of seleced food grups by cpoking method

Tertile of intake Crude OR Adjusted OR
(case:control subjects) (95%CI)
1 2 3 1 2 3 2

Food items - (low)

Meat

grilling® (94:149) (20: 62)(7:29 1 06 04"

raw broiling® (35: 52) (57:103) (34 :85) 1 10 0.6

stew® (101 : 159) (19: 66} (1:12) 1 11 04"

broiling®” (35: 52) (54:114) (27: 74 1 08 06

raw (83:122) (31: 8) (7:31 1 09 06’

Fish®

frying” (12:3) (55: 71) (54:13D 1 22 11

stew” (56:97 (47: 89) (27: 54) 1 09 06

broiling” (31:70) (59: 8N (B1: 90) 1 18 09

raw (33:43) (49:106) (38: 90) 1 06 05

Chicken? .

frying” (36:52) (53:106) (32: &) 1 06 05"

stew? (14:43) ° (79:130 (28: 49) 1 1.0 06

broiling” (30:5) (71:125) (20: 54) 1 11 06

*p<0.05

a) low : 0 - 3 (none_to. 1-3 tmes a month)
intermidiate : 4 - 6 (1-3 times a week)
high : 7 - 9 (almost daily)

¢) low : 0 - 3 (none to 4~6 times a year)
intermidiate : 2 - 3 (1-3 times a month)
high @ >4 (>1 times a week)

e) low : 0 - 1 (none, 4-6 times a year) high:

high : >4 (>1 times a week)

d) low : 0 (none)

intermidiate : 1(4-6 times a year)

high : >2 (>1-3 times a week)

>2 (>1-3 times a month)

"b) low : 0 - 3 (none to 1 - 3 times a month)

_1%_



RESHY

I'able 22. Relative risk of stomach cancer in relation to soybean paste stew and hot pepper-soybean paste stew

2|0 ST S12 BHYi0W

=R2/TJTRANXVN RBic

No Crude OR Adjusted OR 95% C1
Case Control
Soybean paste stew
low 3 10 1
intermidiate 106 188 19
high 17 36 16
Hot pepper-soytean ’
paste stew
low 35 66 1
intermidiate 88 161 10
high 3 1 0.8
Soybean paste
low 26 24 1
intermidiate 98 203 04’
high 2 3 0.6
Hot pepper-soybean paste
low 81 141 1
intermidiate 41 82 09
high 2 9 0.7
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Fable 23. Relative risk of stomach cancer in relation to salt and hot pepper

No Crude OR

Case Control

Adjusted OR

95% CI

Salt preference

low 20 7 1

intermediate 43 80 1.7

high 58 83 24
Hot pepper preference

low 22 53 1

intermediate 31 T 1.0

high 68 102 15

*p<0.05
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Age:30-39

Male cancer

Female control patients 19%

34%
Male control

0,

Female cancer 22%
patients 25%
Age:40-49

Female control Male cancer
patients 21%

27%

Male control

Female cancer 259

patients 27%

Age:50-59
Male cancer

Female control
patients27%

27%
Female cancer S
patients 17% Male control
29%
Age:60—69
Female control Male cancer
17% _ patients 29%
Female cancer
i Male control
patients 31% 23%

Fig.1 Demographic distribution of stomach cancer patients and the control by sex

and age
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Low

Female control Male cancer
14% patients
32%

Female cancer

patients .
27% R
Male control
27%
‘Middle
Male cancer
Female control patients
25% 24%
Female cancer Male control
patients 25%
26%
High
Male cancer
: patients
Female control 17%
45%
Male controt
19%

Female cancer
patients 19%

Fig.2. Demographic distribution of stomach cancer patients and the control

by income
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Drinking

BoEK @Ox2

No drinking <28/F =3/F

Fig. 3. Weekly distribution of drinking in the case -and the control

Salt

low/medium high

Fig. 4. Salt intake level of the case and the control

oteixl BO=2

Garlic

low/interme high
diate

Fig. 5. Garlic intake level of the case and the control
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NBEX : MOIXHS SHRATHIE 0128 DIISH SAAZ HE. MA4XHE / SR



Green Onion BEYUEx @uyx

80
60
40
20

{ow/interme high
diate

Fig. 6. Green onion intake level of the case and the control

CHOPCHAE otetXl E =3

< 4-6 | > 1 time/
times/year month

Fig. 7. Frequency of chopchae intake in the case and the control

Arcon-starch paste otgtx} @Cix2

< 4-6 = 1 time/
times/year month

Fig. 8. Frequency of Arcon—starch paste intake in the case and the control
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Tofu Bl RUYz=2

<1-3 1-2 23
times/month times/week times/week

Fig. 9 Frequency of Tofu intake in the case and the control

Meat otetx moxE®

<1-3 1-2 =3
times/month times/week times/week

Fig. 10 Frequency of meat intake in the case and the control

Mushroom ofgixt BLED

<4-6 2 1 lime/ month
times/year

Fig. 11 Frequency of mushroon intake in the case and the control
- 135 -

ANZEX: AOHHS G2 ATHHIE 0128 DIIsd SAAE HE. HMAMHE / SsBF




Fruits BAEX EUxF

<1-3 1-2 3
times/month times/week times/week

Fig. 12. Frequency of fruit's intake in the case and the control )

Citrus Fruits oteix} WOI=Z

<1-3 1-2 =3
times/month times/week times/week

Fig. 13. Frequency of citrus fruits intake in the case and the control

Domestic fluits

otgixl WU{=F

<1-3 1-2 >3
times/month times/week times/week

Fig. 14. Frequency of domestic fruits intake in the case and the control
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<£1-3 2 1
times/month time/week

Green peppers BAEXN BU=Z

Fig. 15 . Frequency of green peppers intake in the case and the control

Spinach e mO =2

<1-3 21
times/month time/week

Fig. 16 . Frequency of Spinach intake in the case and the control

Use of Pickled fish otelX} EOfx

ofx| gEch o =c}

Fig. 17. Pickled fish levels in the kimchi of the case and the control
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Hematocrit(%)

Fig.18 Mineral Contents and Enzymes in the Blood of Patients with Gastric cancer and the control
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Fig.19 Biochemical values in the blood of patients with gastric cancer and the control
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oz qu w4 AwA 2L Yo, 4 FAdeldn U
£ oy WP WA AEY AEYS A wgstn Adrh
dejae) dAge nygt?, unt, o, suAS, Ay,
Juw® oz a4 Wu¥ 4 dth oF AW FANE LI
AL ugtog N ujuy Agte €3, XX, cholesterol
5 FPARTY HeRoT A HI Jou, oY EYE ¥
43 o ¥A 44EA g2 Sl WY oA YL} §
WAHEE UdetA "ok

Ege =g Aguly] 5o AAAR FFAQ 4ol
HE&Z3 AR E 2AAAT. Y @4 EQ FAART HUQ
AAM ol Uiy MmAL A&V ME4 S iy WA
& ZANA Bo AEY F48 PsA oz ustuA ok
ol TR Ee HAWS 4 AFo AAps} :?:r%l?-é"r.&i Ay
23 yriold SRR ol dug sl FAY Aoy Yol
A48 278n Qe AAolch*™ 2 ulold FHY Aol F o
M3 g7 4G NEAS AW Aok YEL HAE ARY 4+ 9
= wyze sus Be 4 Atk 55 MAes FAR & &
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o HA el e Jsd AFLNEN AF NI 283
T AlZEcTh &9 YdUMEL £8 76%, Tl 4.7%, W 1.9%,
24 % 14.5%0) 5, o' A upatz} olulxat 24 B& 2abste A
W AT Fol "W APA, HAL, HEFo Yol NF2AZ H4Y
MELEZA A AR v} gt E4H4E 2 alkaloid, vlEIR], £

TS X3, BRI 0.02% A= YHE doen I HdErOoZE

e

cineol, a-thujone, sesquiterpene alcohol #]¢] adenine, choline
Fol #H¥ 2eg wsA At of £ & (A. nontana
Pampan)o|] caffeic acid, catechol, protocatechuic acid 5& o]
diEHo dernz 43 ANE Yehdn, T¢ e £&59
Batstgdel 713 wuia Rag up vk, 4o HeAYYEIEA
scoparone, capillarisin, cirsilineol, cirsimaritin,
rhamnocitrin, 43¢ flavonoids ¥ W2 EBAEo wagz g
th ' xu Q. $'& & (Artenmisia capillaris)®] 484 2880 %
BRHAAEZAN B4 & Yeln AP NEFYLR Y39 A8
Ueldcla st el 49 % (A, scoparone)'®e B A AT A}
€50 A annua'”®) flavonoids 422 gwalelo} Z3E Ueld
3 B 3FE9rct.

2 oYFA AGoR JF el AEEH & AAstE Aok
gt 53 &2 7, HE, 43Iy, AYIAE F& deElde
RAog oA o] R 2etor FHYSA AHEEH Yt ¥
Z3ate] &3te thd 2o ZE 29 AUz Ao '”
ojg} Z& Ko TiYW Jis4 HAAYEG uigo2 ¥ dFoA
€ eqFY 48 R HEgoez AEHAL YA & (Artenisia
ivayomogi)®] Aol M2 €33 W AW R4LANE FEALY
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g B gdFstanza Axstdch. 3] Kol AL e AW e
3 ¥aXYEE 9 Yoy FE B0 A ¥ X AFA
ot AW FAdize cod FHYeER d+E US4

A 2d AFAE 9 9y

1. 48958 9 A=

AEETES ANF IOOg%.EEI%:- Sprague-Davley#| ] 4+RUE& ©f
VLAY SEAdelzHE £ Uol dF AT A ASAY F A Fo
& dyof ostod g Fw 7ute]y 4FL2E Yol(Table 1) 65
B¢ AR sidct. A8 AEE FLdEdA AdSE A AH, A
Y, FAAREY] EHY F oA E 713t 45Tl A 2-34 F &3}
dr}t. o] £&EL rotary evaporatorg& A%, A¢gA e FAA
Z ¥ AN22 Agddcrt. HEITS FAAZ(C), IAYHoIZ
(CLlez FE3lgden, & ot FEHEF(CE, CLE)S H%Z FH
& %3 50 ng/kg body wt& HEA 0] A3} AFUYF 477 F3} 4
A, 138 FHE FA%X] USAe T2 & B B ¥
Zd FFdes FFEHAct. FEARALY 2EE 20-22T, §EE
50%, AP 1243 Bt 29 (07:00-19:00)& FAFHAct &2 A
G20l W 4 AES sjdon AR vid FY Ado] FY
& F43, AFS dFde 28 FAs AL
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2. dd+=ne 34

AUFTE T2 FZ2 A% o2l HAY 4+ AA 2 (ad
libitum), d3ste Z2elo] AW F=x ottt Chow DietE 4}
St A A7 AolHEEL TUY el powered mixed diet
€ AE3idct. dl2FY Ao FMH L casein 20% AIN-76 mineral
mix 3.5 %, AIN-7'6 vitamin mix 1%, DL-methionine 0.18%,
alpha-cellulose 5.0%, corn starch 15%, sucrose 49.7%&% 2334

Lo, 1A YA olZL sodiun cholate 0.25%, lard 10%, cholesterol

1§ FFstadct.

3. $E9 =4, Aq

Atgol B HUSES 1242 ¢ A3 o2z b A
A F BFEITY Ydte] E4sta, dAo2dy a9 QA
th. 23T P2 3000rpn(4CIAM 1580 QA Eesle WY &
et JEt F7] 3] %, 9, 4P, FEL YAYHYAF FA) 3y
sto] BN ATE MAL AR A $ES AAY ¥ 2
g &3stdct. B2, ¥Y AsE £4A7%A -70C Y5 R B
&stolc.

4. 93X &4

1HU4BY TG, cholesterol, HDL, phospholipid®] BM L& kit&E
Abg st EFZE=YL= 37C, 550 nooll A 583} &Asigc), Ay
VAZEY = BP ALHE 2UdogE FuAxs

- 143 -

FAAEL e M4XE T/ s8R

(]

NESEXM: MOHH2 SIRATHHIE 0I28 1JIsE



(Al:atherogenic Index), & total cholesterol-HDL cholesterol/HDL
cholesterol A} &, HTRAAI2 HDL cholesterol / total

cholesterol & A} 38}l

5. 9 XA ¥4

T3 2 3 AL Folchyeoz 2234t & A28 232
2A&A¥  chloroform-methanol  (2i1, wv)Zu& 71314
homogenizer® FA % thg 3000rpmollA 1083 WHFelste, 4
5L st AYAZRAY ¥ BAE FPst FAY YFE +3
dct, AR F4xW, 3FdLEE, HL A2HE, AP T
28 ZYgA=AIZ 2X3& chloroform 3mlo]l &3J¥ F HAu Y
Y& o]&% kit(Wako Co., Japan)§ At&3tden, EIFF=A
(Beckman DU series-70)& 505nmol A &3 stdon 34222 550nm
AN HEZ=& FPstdrt.

6. TAANeE
€ Ay dojd A BAY H4L SAS(statistical
analysis system) prograng ©| &3l MEFY B F(Mean)t EEH

2HSEM) 2 Al & 29 BIFAY BAA FY¥E& a=0.05 &
Zo] A Duncan’s multiple range testoll ¢J3] Z A 3stdrt.

433 Ax ¢ » %

1. Atopa] 32 Eol U8 22L& HOLo DX E 7
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5§ 2228 ToU A3 ZdAuE BB FAo ol ua
e 20% Adldon A HDL-cholesterol & & 25% Z 718l v
fe4e dslth. % 22F T ¥R FIdLHE pRE o
& 7zt238}9Th. HDL-cholesterol¥ao] Tha Z7}sto] Smpdgxe
AN 2T} Tha Zastdrh. HIRS AN 23 Ao 5
¢ 428 Ushidnh. o4z 228 TAL ¥ ¥ ALY
MUE ZAY A FLNo|2Y F FALHE UBS 93.28 ng/d]
Qo) wslo], o] Hx FBZEFC]ZE 68.50 vg/dlS 27% FASd F
AR #94& el $3 228 o2 £Fd2HE
F2 Aol Fo uls] tia A3}, HDL-cholesterol a2
0% FsAoU BAY S8 e ddch

rr

2. Aol F&2E) ¥A TG, UAY A3} A

8 P2E FoITS UAUY FHAYH AAAYF) FAY ]
Fol w3 50x BT & 228 FAZY FPAY gz
AW P FPMolZrch 25% AstdTt. AU F4AY @
P2 o4x F2EL FoAYo=EH FAHZEY 71.43 ng/dlg
54.67ng/d12 ZAAZoY §93 Aot ddnh. AN yPL
138.604mg/d1ol A 116, 524mg/d12 74 Hol o4 X 3288 R o
20-30%8} Z2E3NE Roth £% FEE FoF ¥A F4AUH
AA A IS BN ol Fol M 20-30%2 HAE Uehygeoy
AY w42 st

3. HTRz} S P A= 4o nxE 4
Y3 & A 4 (Atherogenic index)t B AtAlo]Fo] 1.9100014 oA

- 145 -
RNBEH : MO SISATHHIE 0128 NIIS4 SAAES L. HAXET / 52



2 22E=0F0] 0.8932 54%8] ZAE Bdrt §F ZHLHE @
atoll cfg HDL-cholesterol?] u]&(HTR)S A AtAolF e 0.3770] u
8l o4z FEEBToPol 05562 $oF Aol § el
HDL-cholesterol?] H]-&o] F 715t &ol YA}, §F F&= ¥
A FS Ao Fo] uls] 59%8 nLE Uetdct. & FHLHE
3takoll tiqt HDL- cholesterol?] H| && 55%8 718 ®o $4
28 FolIol HYEB AYY Aol 7Y 4 At F2 AEE2 9
dEch, Mool v FF FEES FAYLEH FYUZH A
T+ 62% ot FoAQ xto]& YEUICE. HTRZ 5053 %= {2
Hog Z7}8le] ¥A HDL-cholesterol§Fo] 2R sl Hl&o] £3F
228 Foel Al aA F718 A2 A4}

4. Atopal 2&Fo] B9 XA % Fd g ol viAe 3%

FE £28 Folo U % AAcAY HRE BE BN F
A g FZTUALHERFS F§F FEE FoldoA tia HL
stgch. ¥t HDL-cholesterol ##& F Aol o) uls) tia A4
statt. ol X 2&8e ¥ T NAchAY WIHE EE JoNe
223 g FaaolFol 64,63ng/goll ¥l 3] 37.90mg/gE 40% L
stch. Zd2dE gBe A4 2 ulE tha FAsigden 2
] HDL-cholesterol ¥ o4 2 $&F FoAZolAN tis HA%Y
th, $% 3280 4% ¥ NAojare WHE HA, FF FEE T
Ao 2 AU FA2HEUTS FLAIZl v cik @

Adtgrct. e HDL-cholesterol¥ -2 /Aol Fo| 0.24mg/gol
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I, ¥ FE8 Foldol 0.21ng/gs ThL ZaFAC}. 4 32E
o Fool AR NolNe FAY UYPLS & F2E Fod2 FA4 o
Z 64.63mg/goll A 39.88ug/g o2 40% ATt 7+l cholesterol
g2 L F718l4 20 HDL- cholesterol @B FAAlo] 2 A
o Fgsddrt.

5. Atopa] #2880 g AW 34N Yol QAL G

5 228 Pz 39 FHAY UIL 50x Basted seHa
Ao g UehidT. AXY wFe FE FEE FAE i 7%
Atk F4AY YL & 228 FAS 208 A2}, AW @
VL & FZEFOA U B YBS BT 1Y FHAY ¥
£ 442 F2E Foiz PPN 2ol uls) 0% FAHUT. AxA
YPE 442 22E Foi= FANMUOY §AHY ol Ao
54 22829 A%4 AP FHAYL v4 yasA AR
A gBe Aol THT} 20% £ UFS YA

6. YUEF FAA okl & Eol 7 Ao ANE Y

B(a)P3}t o2 £28EF Foo] g I AAfaly AAE ZAY
A3 FAAYTL B(e)PE} AL Fdstdct. By 268 @
FE o2 FEEL YEFoYe RN tha FIEIAT
HDL-cholesterol @32 B(a P22 A9 Hdstdct. F4Ugge
ogE +&EE CETAE 0% A3} B(a)PFAE A
A GFS 82 228 FEFA=Z 0.770g/go] 1.38ng/g2 2
A4 AA F7H=E At

- 147 -

FAAIZC Y. M4XtE T / S22

ol

HEEHM: OIS SHLATHEIE 0188 1JIsd

0



F% FE2ES FAAsAS oo Y AU WMYE 2, FAF
g FEALEE YPS £F £2EE YT UYLE=H B(a)P
FojZHr} tia F718t%th. HDL-cholesterol @zt FAZ AW ¢
< Bla )PFAZ3 AY Fdsisct. dAF #$F2 B(a)PFAqo 2
3 71 AAA ¥FE& 68% FIHA T,

7. LAY Ao R Aol F&FFo] X AAH A 3
FIYgAo] g £F FEES FAY Z TY IANA ¥ §F

F $E2E FoZdAN o4 Zazdcoh. SH2HE g
HDL-cholesterol & & LAY Alo]Zo v|s) FF FEF F42AA
tt4£ Frhstdnt. $4AYE F§ FEES FoAHeEN it A
Haouy A AP nx Yo R} tiL F st

ax el gl & FEES FARE Wl & FEE FoiTH FAA
g TAWao]Ze 279.88mg/gol M 202.06ng/ge 28% LAE
. gd2HE IS & FEE Fo4ER o ZALsgnh
HDL-cholesterol @ 3& 31 x| WajolFo] H|3] & F&EF FojFo] 30%
FE F75ldct, F4AYL & 22 EDAA 22% ZAHACE A=A
AYFS X YAolFo] 1.05mg/gol MM & FEE FoAIL2
2.23ng/g2 AA F7stdrct. nAYAo] W ¥ x FEES FAY
Az e 3 AW YFL P2 245 Fod2 via FadACh
Za2eE& B2 Y2 3288 FATAA &A YeEixiclt, oj¥2
228 %2 HDL-cholesterol & && x| 44 oo 3} 36% 37}
stol Fo4& Yethdiddch F4AWL 42 FEES FAYLE
A 3% ZaAfLe AXNFY YFL ZAPAo|ZH AY FY A
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B2 Foifle W 2&Fo0 2 ANUcha
3 2284 Folz 33X e 2%%E
A2 gFd2uE wLHA HOL-

kd

_'?_
cholesterol g2 x| Wao)Fat A2 FUsALt. FHALL
AgAol T 2.39mg/gE F% F2ES FAYLEH 1.98ng/gE 2

AF9ch AANARTL 55 238 T ZolA 32% st}
A4dd Fa2 4
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Table 1. The effect of comfery ethanol extract of the serum lipid parameters of

experimental rats.
Group Cholesterol HDL-cholesterol LDL-cholesterol Triglyceride
(mg/dl) (mg/d)) (mg/dl) (mg/dl)
cv 93.28+8,03% 34.235+3.406™ 2.914%+0.656™ 71.431+898
CE 7360+2943 69.981 +6.037°" 0.904£0.093" 72.8+17.738
CB 107.5+7.402 34.093+4.425° 5.294+0.286° 82.0%9.270
CBE 99.00+27.74 32.10216.647° 2.982+1615% 61.8% 12.006

1) C : Control group

CE :Comjrey extract fed group

CB B(a)P treated group

CBE : B(a)P and Comfrey extract administered group

2) Mean*S.EM.(Standard error of mean)
3) Values within the same column with different alphabets are significantly different among groups

by Duncan’s multiple range test

*#* : p<0.01
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Table 2. The effect of comfery ethanol extract of the serum lipid parameters of

experimental rats.

Groun Cholesterol HDL~cholestercl LDL~cholesterol Triglyceride
(mg/dl) {mg/dl) (mg/dD) (mg/dl)
g 933+8,03™ 34.235+3.406" 2914+0.656° 71.43+868°
CL 142.0% 14,93 23.243+4,207° 20.829+6.405° 57574843
CLE 133.4+27.125% 40.019%6.786" 6.215+ 1677 3380607
CLB 140.8+21.27% 18.753+0.878"" 9.879+2.908° 48.50+7.85"
CLBE 1556+ 19.618° 29.201 £2529% 7.680+1.317° 52.2+5.054°

1) C : Control group
CL : High fat group
CLE : High fat and Comjfrey ethanol extract fed group
CLB : High fat and B(a)P administered group

CLBE : High fat, B(a)P and Comfrey ethanol extract administered group
2) Mean* S.EM.(Standard error of mean)

3) Values within the same column with different alphabets are significantly different among groups by

Duncan’s multiple range test
* : p<0.05
*+. p<0.01
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Table 3. The effect of Houttuynia cordata ethano! extract on the liver lipid parameters

group Total lipids Cholesterol HDL-cholesterol Triglyceride Phospholipid
(mg/g liver) (mg/g liver) (mg/g liver) (mg/g liver) (mg/g liver)
cv 64.63+15.02% © 068£003 0.25+0.03 0.94+0.18 0.88+0.06"
CE 3790468 0.89%0.08° 0.21£0.02 0.66=0.11 097+0.18
CB 47.92+10.78 0.78+0.07° 0.24%£0.03 0.92+0.11 0.77£0.11°
CBE 46.4434.17 1.01£0.10® 0.25%0.01 0.73+0.18 1.38+0.05"

1) C : Control group

CE : Houttuynia cordata ethano! extract fed group
CB : B(a)P treated group
CBE: B(a)P and Houttuynia corda‘a ethanol extract administered group

2) Mean+S.EM.(Standard error of mean)

3) Values within the same column with different alphabets are significantly different among
groups by Duncan’s multiple range test

= 1 p<0.05
»s ; p<0.01
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Table 4. The effect of Houttuynia cordata ethanol extract on the liver lipid parameters

of experimental rats

Triglyceride

Total lipids Cholesterol HDL-cholesterol Phospholipid

group
(mg/g liver) (mg/g liver) (mg/g liver) (mg/g liver) (mg/g liver)
cY 64.63+15.02%"" 0.68£0.03%" 0.25+0.03" 0941018 0.88+0.06™
CL 279.88+954* 1.5310.07 0.46£0.05® 2.39+0.37° 105007
CLE 246,56+ 24,70® 2.22+0.08° 0.63%0.02° 1.65+0.35° 104013
CLB 202.06+16.99 155+0.07 0.29+0.08° 1.64£021% 1.041012°
CLBE 201.02 £ 14.50° 1.90+0.20° 0.55+0.03%® 168%0.25°

1.88+0,09%
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1) C : Control group

CL : High fat group

CLE : High fat and Houttuynia cordata ethanol extract fed group

CLB : High fat and B(a)P administered group

CLBE : High fat, B(a)P and Houttuynia cordata ethanol extract administered group
2) Mean*SE M.(Standard error of mean)

3) Values within the same column with different alphabets are significantly different among groups by Duncan’s multiple range test
* : p<0.05+= : p<0.01
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Table 5. The effect of Houttuynia cordata ethanol extract on the serum lipid parameters
of experimental rats

group Cholesterol HDL-cholesterol Atherogenic® HTR? Triglyceride
(mg/dl) (mg/dl) index (mg/dD)

c? 9328+8,03" 342351 3.406 1910£0.323 0.377£0.051° 71.43£8%

CE 6850+ 4.48 40.043£4.951 0.893£0.218 0556+ 0,060 54671853

CB 102.57%7.96 34.09314.425 2157+0334 . 0334%0030° 82.00£927

CBE 75.20£6.80 38.452+1.947 134610471 0.741 £ 0.060° 68.40£3.33

Phospholipid
(mg/dD)

138.60£7.07
11652£6.15°
147.28+1087°

118.15+583%

1) C : Control group
CE : Houttuynia cordata ethanol extract fed group
CB: B(a)P treated group
CBE: B(a)P and Houttuynia cordata ethanol extract administered group
2) Atherogenic index = (Total cholesterol = HDL-cholesterol)/HDL cholesterol.
3) HTR = HDL-cholesterol/Total cholesterol
4) Mean*S.E.M.(Standard error of mean)
5) Values within the same column with different alphabets are significantly different among groups
by Duncan’s multiple range test

= . p<0.05
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Fig. 1 The effect of ethanol extracts on index of
atherogenic of rat fed high tat

CL : High fat group
CLB : High fat and B(a)P administered group
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Fig. 2 The effect of ethanol extracts on the serum
cholesterol of rats treated B(a)P
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serum triglyceride

Fig. 3 The effect of ethanol extracts on the serum
triglyceride of rats fed high fat

C : Control group CB: B(a)P treated group
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Fig. 4 The effect of ethanol extracts on index of
atherogenic of rat fed high fat

C : Control group CB: B(a)P treated group
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Fig.5 The effect of ethanol extracts on the serum
cholesterol of rats fed high fat
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Fig.6 The effect of ethanol extracts on the serum
triglyceride of rats fed high fat

CL : High fat group
CLB : High fat and B(a)P administered group
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Table 6. Concentrations of each component in the serum of rat fed @mm:om Keislel

Control Groups Experimental Groups
Cc CL CB CcLB CE CLE CBE CLBE
S e —
CHOL 93.29 142 102.57 140.83 75.00 141.33  83.75 107.40
GLU 143.71  103.14 138.43 135.67 114.50 122.33 148.00 179.50
GPT 81.29 110.71 70.29 106.83 76.67 111.00 69.00 104.20
TRIG 72.57 §7.57 82 48.5 36.83 62.50 67.60 50.83
URIC 1.47 1.89 2.27 2.15 1.00 1.20 1.70 1.07
GOT 138.29 160.83 113.29  188.2 126.33 161.80 115.20 170.00
ALKP 229.14 222,57 222.86 225.83 188.67 207.00 210.40 279.33

C : basal diet
CL : basal diet + fat
CB: basal diet + B(a)P

CLB : basal diet + fat + B(a)P

CE : basal diet ,+ extract

CLE : basal diet + fat + extract

CBE: basal diet + B(a)P + extract

CLBE : basal diet + fat + B(a)P + extract
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Table 7. Concentrations of each component in the serum of rat fed Houttuynia cordata

Control Groups Experimental Groups

c  cL cB CLB CE CLE CBE  CLBE
CHOL 93.3 142 102.6 140.8 68.5 65.2 75.20 123.8
GLU 143.7 103.1 138.4 135.7 89.8 143.2 95.40 131
GOT 138.2 187.4 113.3 262 149.5 1567.7 117.60 178.8
TRIG 72.6 57.6 82 48.5 54.7 28.3 68.40 52.4
ALKP 229.1 222.6 222.9 225.8 172.3 194.3 179.40 190.4
GPT 81.3 110.7 70.3 106.8 62.2 85.0 §7.00 75.8
URIC 1.5 1.9 2.3 2.2 1.8 1.2 1.60 1.5
TBIL 913 1069 1089 979 * * * *

C : basal diet _ CE : basal diet + extract

CL : basal diet + fat
CB: basal diet + B(a)P
CLB : basal diet + fat + B(a)P

CLE : basal diet + fat + extract

CBE: basal diet + B(a)P + extract

CLBE : basal diet + fat + B(a)P + extract
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Table 8. Concentrations of each component in the serum of rat ted Eucommia uimoides olivon

. Control Groups Experimental Groups
C CL cB cLB CE CLE CBE CLBE
CHOL 93.29 142 102.57 140.83 83.75 125.67 97.00 122.00
GLU 143.71 103.14 138.43 135.67 98.00 184.67 113.80 174.50
GPT 81.29 110.71 70.29 106.83 84.20 102.00 71.60 81.30
LDH 913 1069 1089 890 * * * *
TRIG 72.57 57.57 82 48.5 55.40 28.17 65.00 36.17
URIC 1.47 1.89 2.27 2.15 2.26 1.00 1.98 1.12
GOT 138.29 160.83 113.29 188.2 131.00 161.00 94.50 116.17
ALKP 229.14  222.57 222.86 225.83 175.60 255.20 211.00 253.67

C ! basal diet

CL : basal diet + fat

CB: basal diet + B(a)P

CLB : basal diet + fat + B(a)P

CE : basal diet + extract

CLE : basal diet + fat + extract

CBE: basal diet + B(a)P + extract

CLBE : basal diet + fat + B(a)P + extract
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Table 9. Concentrations of each component in the serum of rat fed Ligu/aria fisceri

Control  Groups Experimental Groups
C CL CB CLB CE CLE CBE CLBE
CHOL 93.29 142 102.57  140.83 80.40 108.83 85.80 145.50
GLU 143.71  103.14 138.43 135.67 170.20 114.00 83.20 103.40
GPT 81.29 110.71 70.29 106.83 72.80 99.70 55.60 106.20
LDH 913 1069 1089 890 997.00 1553.50 1546.00 1163.00
TRIG 72.57 57.57 82 48.5 115.80  46.20 37.20 §7.20
URIC 1.47 1.89 2.27 2.15 2.10 1.90 2.00 1.90
GOT 138.29 160.83 113.29 188.2 210.80 299.20 140.40 262.20
ALKP 229.14 222,57 222.86 225.83 229.40 193.60 170.60 270.20

C ' basal diet

CL : basal diet + fat

CB: basal diet + B(a)P

CLB : basal diet + fat + B(a)P

CE : basal diet + extract

CLE : basal diet + fat + extract

CBE: basal diet + B(a)P + extract

CLBE : basal diet + fat + B(a)P + extract
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Table 10. Concentrations of each component in the serum of rat fed Aralia bud

Control Groups Experimental Groups
C CL CB CLB CE CLE CBE CLBE
==

CHOL 93.29 142 102.57 140.83 74.60 114.70 58.30 128.80
GLU 143.71 103.14 138.43 135.67 113.20 122.00 98.80 105.80

GPT 81.29 110.71 70.29 106.83 57.8 7 64.4 78.6
LDOH 913 1069 1089 890 * 997.00 1093.00 812.50
TRIG 72.57 57.57 82 48.5 38.00 32.00 46.40 54.80

URIC 1.47 1.89 2.27 2.15 1.90 1.70 1.70 1.52
GOT 138.29 160.83 113.29 188.2 191.20 207.00 185.20 243.80
ALKP 229.14 222.57 222.86 225.83 152.20 167.50  230.80 244.00

C : basal diet - CE : basal diet + extract

CL : basal diet + fat
CB: basal diet + B(a)P

CLB : basal diet + fat + B(a)P

CLE : basal diet + fat + extract

CBE: basal diet + B(a)P + extract

CLBE : basal diet + tat + B(a)P + extract
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Table 11.Concentrations of each component in the serum of rat fed ethanol extract of Artesimia capillarise

Control Groups Experimental Groups

c cL cB CLB CE  CLE CBE  CLBE

CHOL 93.29 142 102.57 140.83 90.20 150.80 78.40 99.00
GLU 143.71 ._O,\w..,_h 138.43 135.67 149.20 110.40 199.60 292.80
GPT 81.29 110.71 70.29 106.83 56.80 ;mm.bo 74.40 71.80
TRIG 72.57 57.57 82 A.m.m 53.00 42.80 23.00 36.00

URIC 1.47 1.89 2.27 2.15 1.42 1.70 3.55 7.92
GOT 138.29 160.83 113.29 188.2 98.80 - 189.80 ww.mo. 242.20
ALKP 229.14 222.57 222.86 225.83 165.60 206.00 166.00 221.70

C : basal diet CE : basal diet + extract

CL : basal diet + fat
CB: basal diet + B(a)P
CLB : basal diet + fat + B{a)P

CLE : basal diet + fat + extract’
CBE: basal diet + B(a)P + extract

CLBE : basal diet + fat + B(a)P + extract
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Table 12. Concentrations of each component in the serum of rat fed Artesimia capillarise water extract

Control Groups Experimental Groups

c cL B ciB CE CLE  CBE  CLBE
CHOL 83.29 142 102.57 140.83 74.00 122.40 mm.m,o 180.00
GLU 143.71 103.14 138.43 135.67 234.60 157.60 192.60 168.75
GPT 81.29 110.71 70.29 106.83 74.20 110.60 71.00 85.50
LDH 913 1068 1088 890 657.25 1055.20 * *
TRIG 72.57 57.57 82 48.5 66.40 42.60 55.00 40.75
URIC 1.47 1.89 2.27 2.15 3.20 1.42 1.14 1.43
GOT 138.29 160.83 113.29 188.2 115.00 1562.40 112.40 155.00
ALKP 229.14 222.57 222.86 225.83 211.80 220.20 226.80 224.25

- 167 -
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CL : basal diet + fat
CB: basal diet + B{a)P

CLB : basal diet + fat + B(a)P

CE : basal diet + extract

CLE : basal diet + fat + extract
CBE: basal diet + B(a)P + extract
CLBE : basal diet + fat + B(a)P + extract
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Table 13. Concentrations of each component in the serum of rat fed Artesimia capillarise powder

Contro! Groups Experimental Groups

Cc CL CcB CLB CE CLE CBE CLBE
CHOL 93.29 142 102.57 140.83 100.20 116.50 88.00 174.00
GLU 143.71 103.14 138.43 135.67 191.80 80.75 93.60 103.00
GPT 81.29 110.71 70.29 106.83 47.20 104.00 58.60 71.75
TRIG 72.57 57.57 82 48.5 31.20 46.00 58.80 43.60

URIC 1.47 1.89 2.27 2.15 1.62 2.04 2.08 1.20
GOT 138.29 160.83 113.29 188.2 130.00 193.00 166.20 200.40
ALKP 229.14 222.57 222.86 225.83 198.80 248.20 158.00 201.60

C : basal diet
CL : basal diet + fat
CB: basal diet + B(a)P

CLB : basal diet + fat +.B(a)P

CE : basal diet + extract

CLE : basal diet + fat + extract
CBE: basal diet + B(a)P + extract
CLBE : basal diet + fat + B(a)P + extract

_168_



KESHY

2 [GHY{0iv :

HARY ~ 54

T 2810 &

HrS/ IR

Table 14. Concentrations of each component in the serum of rat fed Symphytum officinale

Control Groups Experimental Groups

C CL CB CLB CE "|o_.m CBE CLBE
CHOL 83.29 142 . 102.57 140.83 73.60 133.40 159.00 155.60
GLU 143.71 103.14 138.43 135.67 225.00 136.00 134.00 163.20
GPT 81.29 110.71 70.29 106.83 68.40 93.00 75.60 117.60
TRIG 72.57 57.57 82 48.5 72.80 33.60 61.80 52.20
URIC 1.47 1.89 N.mw. 2.15 1.40 1.08 0.94 1.72 nw
GOT 138.29 160.83 113.29 188.2 111.50 159.20 144.00 :u.mo.,._m
ALKP 229.14 222.57 222.86 225.83 219.60 218.60 199.20 275.40

C : basal diet
CL : basal diet + fat
CB: basal diet + B(a)P

CLB : basal diet + fat + B(a)P

CE : basal diet + extract

CLE : basal diet + fat + extract
CBE: basal diet + B(a)P + extract
CLBE : basal diet + fat + B(a)P + extract
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Table 15. Concentrations of each component in the serum of rat fed comprey mixture

Control Groups Experimental Groups

C CL CB CcLB CE CLE CBE CLBE
CHOL 93.29 142 102.57 140.83 79.20 116.20 76.20 135.80
GLU 143.71 103.14 138.43 135.67 229.20 224.80 130.00 186.20
GPT 81.29 110.71 70.29 106.83 69.00 78.80 74.40 82.20
TRIG 72.57 57.57 82 48.5 58.20 38.80 51.20 45.60
URIC 1.47 1.89 2.27 2.15 2.24 1.22 1.64 1.68
GOT 138.29 160.83 113.29 188.2 124.40 122.40 139.40 129.34
ALKP 229.14 222.57 222.86 225.83 210.60 283.40 201.60 243.80
LDH 913 1069 1089 890 985.2 967.2 945.67 915.67

C': basal diet CE : basal diet +. extract

CL : basal diet + fat
CB: basal diet + B(a)P

CLB : basal diet + fat + B(a)P

CLE : basal diet + fat + extract
CBE: basal diet + B(a)P + extract
CLBE : basal diet + fat + B(a)P + extract



A 6z ftobdot 4&, AMolgg. 8,
Z71sol OXl= gg

A 13 AHE

Aol Al JtF chdste Y3l LS AEEAY dABEE vl
AYg 4+ gt FLHE ATt BIAEAAMN B24o] S &
7t 200 HE oZ2A, AdS dodl= WUAFT AU MNNGE NaCl
U Foigign) wgAS W48 Frgtel AU NaCle
A AnAxe sjcigt EiE FAste Ao AFHMY, &
ol 4 AFEL nitrosanineo] 4 A P4 HY, =, JE
£ ATY «&& FAAch Yy Ude] FHER} NaCle
cocarcinogenic T ol ti3] 71E} tlE oY &Z o MHuo] st
Aol osiNE  g3FA  AqA  drh. £Z& MY black
beans(Phaseolus Vulgaris L, )& Costa Rical & 28 A& Eq
o Costa Ricadl EolAM 9i¢tel Wagol AANLE e wu,
Nitrosated black beans?] EdwHol UL AdE H7 N2 2
2 F7ldol nAg vl At} Columbia X oA ol A gste
Fava beansol]l 4 & mutagenicq AN E T #H3AR, oAy g4 ¢¢
o] wgge) oj¢ El ANGRT} L& RLE H3 Ha At Hy
3¢ nitrosamine$e]l ZZF  NEeA gAY Ed 53,
N-nitrosodimeth-ylamine (NDMA)2| 2 FTF A FdHdes 23S

Baja widl AMolM 71 wol 1200 micro gram/kgl ® UElYt S
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B, Tunisian spice OJA % N-nirtosopyrolineo] 3,840 nmicro
gran/kge 2 &3 ®ul At =¥ 150 T, 200 T, 250 CTH 2
2t ct & &x2oM ERVE FHEW 257 FUMUsF E4¥l &
EA Bel F7iste A7t Bad v gt Aflatoxind o]
1 ppb FEANME HolAN ¢S FULH 4 e s ZIT U
Edolth. Afatoxing FTHoloAN AdHoz HY4HE FUHEEA
o|AL F2 2Z3FY E%ololM BP= &, Aspergillus flavus}
Aspergillus parasiticus7t $¥ #2022 A FE 2 olct, VA A Fd
FE5EHIZ e HE7ed Wwe ZAEol aflatoxin ¥fF YL W
Atz gtk wlFeld ANHI FFHL A FFoAE
aflatoxino] Z&H 3 alth. Afatoxin 4t FHo] Exe ouiAYy
& 7t HAY SAE 53, F44, TF, AAR, Ay, £
F 5ol Az E4EsAY, =9 §=7 & W, Vg By
Zzo] KUY aflatoxing PPt o ZL FAHFA 53
Boldx wAsty, Il 4y LAY JlEl stressol o3
aflatoxin@ @ol UetuA Hc}, Aflatoxind AtAle] H4 =g 29
stol, 1960 Y= 7}A] aflatoxin® A7 & el &2 AejolA
G E AgFold HARE=R, ¥, 22 Fol HetddA 4T
aflatoxino] L @¥ TF Holz A 4 o7l FYrZi2 §2 3
= g

e, Y 5 A2 ASY ¢S U wFNUEZE FFEHIE o
olPdels AERQ P AT FULL2H FUH22 o ABE
AWwa 4 glcta A" F, Y2 B 4, AFE =4, EAF
5o 43 24, o gRelyd 43 W Ao dH2 4 FA
Sog 3o wdE Ad Uolst s ¢Yde= HE 22H
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T ATt 2t FAlel AE dAFE AFUYLEH JxFHU A ER
2 HHY £ o2 ook Yolst M2 YgY AE2AE Ay
sto] o] & W] RFYeeN HAHY Yolgel] 7Y 4 A2 £
ot e URel thA ¢t 57l4& Zojet $£&7188 38 4 g 2

L2 Jlvj"ct

A2d AYAE @ Wy

1. A9 5E

4¥ 4 F 2] SD(Sprague Dawley) Rat £ A& A&l < 2 74
T AS AEE HAsiddcl, atopa] 22 F & stomach tubed T3
Ay dALS 49 BHo2 RoslY I, stomach tubed X of 5}x

A P22 Ao 22E8& TF3ACh

2. Adgag 34

HUEEY #=2e] IS A7 utd2 4HY 4+ YA sl (ad
libitun), M3l L2eo] AL FA Yatrl.

24 "ol Chow DietE AME3x U 229 diet ingredientE&
T 33 el A povered mixed dietE AlR PO ojw ZH L=

t F4s8tA #A s

3. Aol dgatd
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Table 1, CONTROL GROUP DIET

1) C: Control Diet ‘basal diet
2) CL: Control Diet + High fat :basal diet+fat
3) CB: Control Diet + B( a )P :basal diet+B( a )P

4)CLB: Control Diet + High fat+ B(a )P :basal diet+fat+B(a)P

Table 2. EXPERIMENTAL GROUP DIET

5) CE:Control Diet+Extract :basal diet + extract

6) CLE:Control Diet+High fat+Extract :basal diet+fat+Extract

7) CBE:Control Diet+B( @ )P+Extract :basal diet+B( a )P+Extract
8)CBLE: Control Diet+High fat+B( @ )P+Extract :basal diet+ftB

a )P+Extract

4. Atokal Extracte] &
stomach tube® %8}l 50 micro g/day/rat& ZAYE Fsta FF

2o g UYL YL drinking water® T FE F A5t

5. High fate] A
Lard : 20% of diet,

Sodium Cholate : 0.25% of diet
6.Feeding 7] 2t
7243 AAstdon], 133 YR feeding, 25T Diet +

High fat@, Diet + extract® feeding, 4532 Benzo(a )pyrene &

7} 2o, Extract feeding 3t t}.
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7. $E9 ¥

i 23y S5 BRAL AsdAFE &IV AsrLH
A H¥E & FER (Food Efficiency Ratio)zZ} PER(Protein
Efficiency Ratio)& & Asiqct. A8} 89 T3, A4,

4 & AA% sta & Helg WU ¥ s Sstac.

8. 58 =4, AN

271 AP F TES 12X 5¢ FHAY F ez nj3], F
23 Y3 masta, o2 iE g AAsA dF e F
Al Centrifugedto] Serung Ez|3t WFEAsITt. E4& 3
AEA YRE Hof dgof ALART AN AYE WAl
7Zlet B7] &3] X, §1, AP, TS AANH ¥ 4] F &3l A4
gAderE Ayt ARANE EHY] ¢&8& AAY ¥ FAE &3
stach @7, €%, 83 ARe MY AEH E3VEY UF
ol EMA7A -70TC WHiel BAsigct

9. HU4&H3

Blood pressure monitor& o] %3t ¢ WU HABUFE4E F33
dct. dgAlztdol oz UdE &3 dzx2g E2
T AEZE &3stden, ojd AT Adde] FF At ¥
& %3317 Ao 25Y T warmero] Ut AXS AF HsHEA
g A g YS At FAJEA FE RAYE F

& 2P AFI 37 °Ce < AFchambero] Yo 158 AAFAN F A
2 3-68 4 NRJFY3te FIFXNE F3iAct
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10, 7 43 T2APE 8 T4 24

Z 18 AEAEFE QoAN A2 E7E AAsR 0.25M
sucrose £ & 73t 3ol A homogenizerE S5t ol A
& 600gol M 15@ % YA Eesto AFAE @I, cytosolic
fraction® glutathione sulfur transeferase, catala;se, superoxide

dismutase, glutathione peroxidase?] HZ A Yoz A}83}erc].

11, 8339 ¢ 768 NES I AL &F

t8 glutamic oxaloactic transaminase(GOT)¥/ =+ asparate,
a -ketoglutarate 7l€QMi e FAYL HAEIA HAFEo 23}
o] amino?] 7} Mo]l¥ o] oxaloacetate 2} glutamateZ} A& AL
2 &3¥ct. T glutamic pyruvate transaminase(GPT)+= alanine,
a -ketoglutarate 7] £ o] zL&5lo] pyruvated} gluamated 4373
Atk GOT, GPT, ¥ATUAE ¥ logd 1UnitE YeEtU Tt

12. 7let &4 A ¥
8¢ FA TG, cholesterol, HDL, LDLE] #4& Johnson and
Johnson EktachenC 8 HAM3ldx, ZZE a3} ZLELS vl

s 2R A ZAslgdct. uvElRI{FE Vaters HPLC & 229
ZAol AR eluent buffer& AL§3t] &FFsigdct.

A3d a3 4d %

23 3289 AAF FF $282 (1). 2426 &Y AERI

- 176 -

A4/ s8R

nuc

NZ2EHA : AOFHS SHRATHHHE 0188t DJIsd &S| N



TolM ZIAF HYY ez uvetgdon, A HF AHsEL
chz ol ®l3) 21.3% Lok (2). ¥W AstEE BHF 15.5% At
(3). 83 AW FoZ(CEY CLE)2} clZ2F(C CL)E vl L o
47%2] 4 ZARE HAch (4).6PTE Fo{Fo| thzxFoll ul3] 124%
o] F7t &, 2u) ol £AE el WA GOTE 54.7%9 2
28 Ho Htolde a4 #AHE RBArhk,  (5).Alkaline

phosphatase= F ol o] 12% ZAsATt (6).Uric acid GA| FoF

fa
rln

ol q 12. 1% Z A8t cl,

F28 AdodA FHY A=A (1). Fd2dEY A3t A}t A
o RE FoM A=A, Ao FHF 12.1% 43
(2).#8F FoF ¥ CE, CLEZS 89 %] Fstdony UgEA
4 A FolAle 89 #HALAARS Adrt. (3).€F A AL CEZO
CZol uld] 71t ey AW 7 FAAE RLHERE VeI
th. (4).GPTE RE FoAZoM ZAIALL}(9.2%), GOTE BRE ¥
o ZolM WA F71 84E RAch(52%). (5).LDHY F 71 ¥ 4ol
BE Fold =g on BF 32.8% Fst%ct. ¥t £2E F
AXZele FE Fo AA2BANE (1). FAF(CE, CLE)o] cizZ(C
CL)ol vl 3] S 2el& ¢X71 12% Z4astsct (2). A F7171
BN+ ddeyd FHF 26.3%x F7Hstact. (3). Fo42(CE, CLE)o]
th2F(C, CL)oll ul3)] GPTY 17% 74 A 3}7t alalch, GOTH A o &
9 vl < 10% ZAStHCE. (4).Uric acide] =] B Ado B
€ TolAM nAE AR, AAN Y Fo| 34x AAst ATt (5). F o F(CE,
CLE)o] chxF(C, CL)o] ul3 <}zte] Alkaline phosphatased] 74
E3E Uetlth(3%). 2o FE2EY £YHF EFFEES Fld ®4
¥ ARE (1).49% FEEE FAY F(CE)E f2F(C)eo) w3} 2

0@
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daelEol 21% ZAstgdn, A LAYFAZ(CLE)E XY %
of dfRZ(CL)oll w3l 14%9 ZHLelE ZALHA}E YEI AT
(2). %9 2288 5% 471 F(CE,CLE,CBE,CLBE)2] M HF T6=
2 4712l uls] 21.4% A3, BE FolA 43 A= 73
& Uetdgdct. (3). 492 T2 Q3 YL ol v A
o] AN st F7H(46.5%)& Hoen BEE AYHIFNM FEHoR
37t @4 & Jdetdidct. (4). 4R FoA PTe 4t Z2HNE,
GOTE $&8E FoZ(CE)o] tix ol w3 17 ZA £33, GPTo u)
3 GOTS ZAZAH7 ol B¢ AL2 yepkhlich
qYE FEEEAH &9 EJEAME, (1)KL 88 Fo2
(CEZMCLEZ )L ciZZ(CE CER)el ulsl] 5%x2 ¥® F7H84E
Boch 4 §3 oA @2 F43 Frsidcnt. (2). &4
€2 AA AdYFdol AAM chizFoel v FF 13% ZAL3EAc (3).
Goletg e TCS VAY 4 HE(E et en (B 40.5%) &
&, &Rl vz o 2uje FE AA2AEL Rt (4).6PTe chA

B2RASE AL VeV, AA HF 21.7% HAshqct.

%

(5).60T:= FHE gz xol& Hgoy oAz Aa3tes FVS
Ueluigla, 3] CEZ& CFol ujs] 28.6% AAstdch
(6).Alkaline phosphatase: #%oEl& $&E R F AN H&
st AA WP 15.6% FAstct. powderFelE FFE FolA
& AE (1).2YLEHE As AE IAY T4 2T 4
3 18% ZtAY 2oz yeiucl. (2). 89S ANIAN BE o 8%
o AstaAs A (3).FEY uy P T6HL TS A
ot ANFolA dFE Ade 6 AL A} Ade &I £H
Z(CEZ )3} R F(C)S vas] B FoFo] ch2Fo] vi3l 57%2]
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ZHY AMSEAIE At (4).6PTY A Hy} & moygs =
¥ EE ZdAM 2d=Hggon AN BF 22ge 23 6%dr).
(5).Alkaline phosphatase T 42 ¥4 WF 10.4% ZAst%dc).
AEHOE dojA LAY UES 298 gzt g},
. F52 89 Astiz, 4262 Astaz, 83232 Astan
7t SHste] g oy ®utoluzt mMel, ulwt, sE}, &£
Y el ZA7 YUy Rog a4H Y},
2. $Eol GPTE VA3 F7N72 COTE (43 B2AIAE Hof
A BRE, A, F4 T, A Foes s deoy A
ol wWEHelE 238 AEYE UEY 4 g RoT Holk:
o 2 AN By ol dHME AT A7 Doy A
olct. a8y FFol APE A Al o' Mol BRWIN uty
AFAS, ¥ Sole 23l gg ez nar)

TES BT AR J1%g Adsa AzNqNd, 2% 44, 31x
HEFE oYsted &2 AEog 3¥Y,

TH EW Ze2eE As A GYsidn 2y Nolg
% ALE ALANEY FESA.
5. &4 ¥& LDHY €AY F71E Yelizz 433Nz 249 o
HEL247 Adg Zeg Holy Jlg 2490 BgAoT 2Ly Lx
o thsl e of dFEojok szt
6. el FALeE N3 Y L V5 AN A4 BAHE Yehy
BEE I8, FUAH, vt 5o £87] 189 2 AW Ay o
woll 37l A& ez AlmFc).
7. HEZeo] AT FH 3 WAL 2280 Zgd YA s

e Ao2 Har},
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8. A= ale] 2% GPTY GOTY a4 I A7 FFHLE YUehd A
7% AMe] ©§AdY Roeg Holn A4d, NP, 1FW T4,
dEH AYB, A2 AN Sol REY R ARdrh
9. Ao H3] FEHE A YT xate 44 4 ol
glo] BAY, AAE, BF 58 dwsta 4% s AAdded
& Agoz Za"ch Az Ad, A% 2H, WYY A=
FEY ReE Brt,
10, & 3282 268 ¥ 8% A FHY 9 2AEo] 3l
of Y, v X HEF 5 /I AR o Yol YUY AL
A& RAes @AY
11.% stedE €9 A3t At g2y £} Kote +E&
ol g ZUAY AL o3 ot FFEC) T B 3%
o] g% Row K3EUT. 2YEE & Heue T o] =
A7t A& ReE HAG,
12. 4& GPT, GOTS & #3st gded e Jlsg Adsta 2
A¥, FUARd, ¢FH d, B, B, HAIFEN, AL F
& Zdoz Nasted ALY 5 A& Royrh
13. & 3edold UEl AP 233 g B w A5 A, TF
W, Py, SEARA, AR So] AV g AeE HAh
14, £ AN e £ B$doy ZetA vehd ReE Bol
2228 ALt BT BE SET BY 42 o g2 al
= mede Aol g YFHch
15, &g A PAol7t AU W HAUYEFE $HFL, B
Bdo] RoHeuE APUF4E FHAA AWAAT AA
UHAde oW AAE Polste Ve $UY A2 ARLT}. F

fl
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Aol Wate &z ZA7E ABS Ueludey, YA A 2
HAHE 428 WAS AHAIE RoT Hol BrYoTE YWY
o) Farstel MABolFso] Y Roes 2HW),

r-[u

A43 2z

.1. Sen, N,P., D,C. Simth and L.Schwinghamer : Formation of
N-nitrosamine from secondary amines and  nitrite in
human and animal gastric juices, Food Cosmet, Toxicol,,
7:301, 1967.

2. B4, 284, AER, 4T ATV BIF, AEF
Nitrosamineo] g A Z(AM3K), A EZ Dimethylamined] &
P, FY RAQFLR, 1975, 12:167.

3. ¥, WEF, 4F A= AASFEF AUEW olF 44
of B dF, AFc, ] =3, 1982. 13: pp. 111-120,

4, Lee,K,S, : The study in the variation of nitrate and
nitrite contents during the aging of Korean cabbage Kimchi
Prepared of the Summer, Dong Kuk University master's

thesis, 1980,

5. Palmer S, Bakshi K, Diet, Nutrition, and Cancer : Interim

dietary guidelines, J,Nat’l Cancer Inst, 51: pp. 1151-1170,

1983.
6. Newell Gr, Nutrition and Diet. Cancer, 51: pp. 2420-2425,

1982.
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7. Cameronl E, Pauling L, Leibovitz B, Ascorbic acid and
Cancer: A review Cancer Research, 39: pp.663-681, 1979.

8. Rotruck JT. Pope Al, Ganther HF, Swanson AB, Hanfeman DG,
Hoekstra WG:Selenium : biochemical role as a component of
glutathione peroxidase. Science, 179:588, 1973,

9. Schwartz K, Folz CM : Selenium as an integral part of factor
3 against dietary necrotic liver degeneration. J. Am. Chem.

Soc, 79:3292, .1975. Growth Factor, Cell, 46, 155-169, 1986,
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Table 3. Body weight gain, food intake, food efficiency ratio of
experimental rats fed for 6 weeks

group Body weight Food FER
gain(g) intake

1)

C 187.99 13.96 1.67
CE 201.03 14.66 1.93
CB 182.02 15.81 1.49

CBE 203.7 14.01 1.93

1) C : Control group
CE : Houttuynia cordata ethanol exract treated group

CB: Benzo(a)pyrene treated group
CBE: Benzo(a)pyrene and Houttuynia cordata ethanot exract treated group

Table 4 Body weight gain, food intake, food efficiency ratio of
experimental rats fed for 6 weeks

Group Body weight Food FER
_gain(g) intake

Cc 187.99 13.96 1.67

CE 182.2 13.59 1.88

CB 182.02 15.81 1.49

CBE 196.7 11.93 2.25

1) C : Control group
CE : Eucommia ulmoides olivon ethanol exract treated group

CB : Benzo(a)pyrene treated group

CBE : Benzo(a)pyrene and Eucommia ulmoides olivon ethanol exract treated
group
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Table 5. Body weight gain, food intake, food efficiency ratio of
experimental rats fed for 6 weeks

Group Body weight Food FER
gain(g) intake
1)

C 187.99 13.96 1.67
CE 180.6 12.55 2.09
CB 182.02 15.81 1.49

CBE 190.8 . 13.73 2.04

1) C : Control group
CE : Aralia bud ethanol exract treated group

CB : Benzo(a)pyrene treated group
CBE : Benzo(a)pyrene and Aralia bud ethanol exract treated group

Table 6. Body weight gain, food intake, food efficiency ratio of experimental
rats fed for 6 weeks :

Group Body weight Food FER
gain(g) intake
1)

C 187.99 13.96 1.67
CE 205.8 15.75 1.83
CB 182.02 15.81 1.49

CBE 196.2 13.98 2.06

1) C : Control group
CL : High fat treated group

CB : Benzo(a)pyrene treated group

CBE : Benzo(a)pyrene and artemisia asiatica Nakai ethanol exract
treated group
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Table 7. Organ weight and weight index of experimental rats fed
Houttuynia cordata

Orange _weight (g)
group Liver Kidney Stomach Spleen

1) 2)
C 12.100+1.100 2.0429+0.121 3.543+0.305 0.8142+0.074

CE 9.663+0.647 1.9867+0.064  3.000%0.299 0.6521+0.045

cs 11.33+1.036 1.988+0.110 3.400+0.319  0.718+0.0138

CBE 9.860+0.450 2.100+0.083 2.970+0.202 0.680+0.0182

weight index (% body weight)
group Liver Kidney Stomach Spleen

p——— ——
. 3)ass a»
C 4.5041+0.361 0.713+0.069 1.3261+0.112 0.304+0.025

b b .
CE 3.383+0.157 0.710%0.024 1.095+0.097 0.2331+0.013

a ab
CB 4.381+0.196 0.76010.027 1.29110.087 0.279+0.012
b b
CBE 3.462+0.101 0.738+0.026 1.0481+0.070 0.240+0.006

1) C : Control group
CE : Houttuynia cordata ethanol exract treated group

CB: Benzo(a)pyrene treated group
CBE: Benzo(a)pyrene and Houttuynia cordata ethanol exract lreated group

2) Mean+S.E.M.(Standard error of mean)

3) Value within the same column with different alphabets are significantly differe:
Duncan's multiple range tesst

* 1 p<0.05

=+ : p<0.01 - 185 -
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Table 8. Table Organ weight and weight index of experimental rats fed
Eucommia ulmoides olivon

Orange _ weight (g)
group Liver Kidney Stomach Spleen
1) 2)

C 12.10%£1.10 2.043+0.121 3.543%0.305 0.814+0.074
CE 10.016£0.544 1.968+0.096 2.41£0.165 '0.8+0.045
CcB 11.33+£1.036 1.988+0.110 3.400+0.319 0.718+0.0138

CBE 9.170+0.421 1.966t0.121 2.666+0.210 0.752+0.045
weight index (% body weight)
group Liver Kidney Stomach Spleen
3)as Qe
C 4.50410.361 0.713+0.069 1.3257+0.112 0.304%0.025
ab b
CE 3.802+0.206 0.704+0.036 0.95+0.028 0.3041+0.018
a a ;
CB 4.381+0.196 0.760+0.027 1.291+0.087 0.279%0.012
b b
CBE 3.326+0.187 0.706+0.031 0.964+0.078 0.274+0.016

1) C : Control group

CE : Eucommia ulmoides olivon ethanol exract treate

CB : Benzo(a)pyrene treated group
CBE : Benzo(a)pyrene and Eucommia ulmoides olivon ethanol exract treated

group

2) Mean*S.E.M.(Standard error of mean)
3) Value within the same column with different alphabets are significantly differe

Duncan's multiple range tesst

* : p<0.05
% . p<0.01

d group
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Table 9. Organ weight and weight index of experimenlal rats fed Aralia bud

Orange weight (g)

group Liver Kidney Stomach Spleen
1) 3)ass 2) anse
C 12.10£1 .10 2.043%+0.121 3.543%£0.305 0.814+0.074
b ab
CE 7.9810.323 1.941+0.068 2.76:£0.232 0.6210.037

a a
CB 11.33£1.036  1.988+0.110 3.400%0.319 0.718+0.0138

b b
CBE 8.280+0.284 1.920+0.096 2.020+0.222 0.740%0.087

weight index (% body weight)

group Liver Kidney Stomach Spleen

1) are aee

C 4.50410.361 0.713%£0.069 1.3257+0.112 0.304+0.025
b a

CE 3.094+0.121 0.75%£0.013 1.078+0.107 0.2410.011
a a

CB 4.381+0.196 0.760+0.027 1.291:+0.087 0.279+0.012

b b
CBE 3.234+0.189  0.708+0.023 0.742:£0.069 0.276+0.027

1) C : Control group
CE : Aralia bud ethanol exract treated group

CB : Benzo(a)pyrene treated group

CBE : Benzo(a)pyrene and Aralia bud ethanol exract treated group
2) Mean*S.E.M.(Standard error of mean)
3) Value within the same column with different alphabets are significantly diffe

Duncan's multiple range tesst
* 1 p<0.05
** . p<0,01
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Table 10. Organ weight and weight index of experimental rats fed
Artemisia asiatica Nakai

Orange weight (g)

group Liver Kidney Stomach Spleen
1 2 3as
C 12.10%£1.10 2.043+0.121 3.543+0.305 0.814%0.074
CE 10.08+0.610 2.172%0.085 2.3621-0.1;4 0.7710.061
CB 11.33£1.036  1.988%0.110 3.4001:0.3;9 0.718+0.0138
CBE 12.428+0.879 2.148+0.089 3.338:1:0.2;8 0.716+0.068
weight index (% body weight)
group " Liver Kidney Stomach Spleen
C 4.504+0.361 0.7131%0.069 1.32571:0.1‘13 0.304+0.025
CE 3.41410.148 0.7410.31 0.80210.?)5 0.26£0.21
cB 4.381+0.196 0.760%£0.027  1.291 1:0.(;87 0.279+0.012
CBE 4.3510.338 0.748+0.036 1.1 641:0.674 0.250%0.025

1) C : Coatrol group

CL: ngh fat treated group

CB : Benzo(a)pyrene treated group

CBE : Benzo(a)pyrene and artemisia asiatica Nakai ethanol exract treated grou

2) Mean £S.E.M.(Standard error of mean)

3) Value within the same column with different alphabets are significantly differe:

Duncan's multiple range tesst

* 1 p<0.05
«+ 1 p<0.01
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Table.12 Systolic & Diastolic blood pressure & Heart rate of animals of the control & experimental group

Control = 3 S B g 2 o d =
c CL E EL _E [ — E EL E EL
HR ! 44210  481.30 410.30 463.30 430.00 457.30 435.25 461.30 417.30  410.67
BPs ! 152.30 158.70 187.70 153.00 140.60 157.70 149.00 157.30  149.67 124.30
BPd ? 83.70 99.30 103.30 100.30  85.70 98.70 94.00 105.00 84.00 100.30
Control za LUAB 4 ANt
C_ CL E EL E EL E EL E EL
HR ! 442.10  481.30.  448.00 447.30 435.67 505.67 439.30  500.30  441.75 477.30
BPs ? 152.30 168.70 160.30 166.30 166.30 181.00 165.50 162.67 162.25 163.30
BPd 3 93.70 99.30 93.70 100.00 113.30 120.30 104.00 85.30 110.67 104.00

1) HR: Heart rate per minute

2) BPs : Systolic blood pressure , mmHg
3) BPd : Diastolic blood pressure , mmHg
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Fig. 1 The effect of Houttuynia cordata ethanol extract on serum
olutamic oxaloacetic transaminase, glutamic oxaloacetic
transaminase, glutamic pyruvictransaminase, alkaline phosphatase

activities in rats
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Fig. 2 The effect of Houttuynia cordata ethanol extract on serum
glutamic oxaloacetic transaminase, glutamic oxaloacetic
transaminase, glutamic pyruvictransaminase, alkaline phosphatase
activities in rats '
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Fig. 3 The effect of Eucommia ulmoides olivon ethanol extract on
serum glutamic oxaloacetic transaminase, glutamic
pyruvictransaminase, alkaline phosphatase sactivity in rats
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Fig. 4 The effect of Eucommia ulmoides olivon ethanol extract on
serum glutamic; oxaloacetic transaminase, glutamic
pyruvictransaminase, alkaline phosphatase sactivity in rats
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Fig. 5 The effect of Aralia bud ethanol extract on serum glutamic
oxaloacetic transaminase, glutamic pyruvictransaminase,
alkaline phosphatase activity in rats
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Fig.6 The effect of Aralia bud ethanol extract on serum glutamic
oxaloacetic transaminase, glutamic pyruvictransaminase,
alkaline phosphatase activity in rats
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Fig.7 The effect of Artemisia capillarise ethanol extract on serum
glutamic oxaloacetic transaminase,glutamic
pyruvictransaminase, alkalin phosphatase activity in rats
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Fig.8 The effect of Artemisia capillarise ethanol extract on serum
glutamic oxalqacetic transaminase,glutamic
pyruvictransaminase, alkalin phosphatase activity in rats
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Fig.9 Concentrations of serum glucose in rats fed Angelica keiskei
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Fig.10 Concentrations of serum glucose in rats fed Houttuynia cordata

C : basal diet CE : basal diet + extract

CL : basal diet + fat CLE : basal diet + fat + extract

CB: basal diet + B(a)P CBE: basal diet + B(a)P + extract

CLB : basal diet + fat + B(a)P CLBE : basal diet + fat + B(a)P + extracl
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Fig.11 Concentrations of serum glucose in rats fed Evcommia u/rpoldes olivon
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Fig.12 Concentrations of serum olucose in rats fed Ligularia fisceri

C : basal diet CE : basal diet + extract

CL : basal diet + fat CLE : basal diet + fat + extract

CB: basal diet + B(a)P CBE: basal diet + B(a)P + extract

CLB : basal diet + fat + B(a)P CLBE : basal diet + fat +IB(a)P + extract
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Fig.13 Concentrations of serum glucose in rats fed Aralia bud -
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Fig.14 Concentrations of serum glucose in rats fed ethanol extract of Artesimia capill

C : basal diet CE : basal diet + extract

CL : basal diet + fat CLE : basal diet + fat + extract

CB: basal diet + B(a)P CBE: basal diet + B(a)P + extract

CLB : basal diet + fat + B(a)P CLBE : basal diet + fat + B(a)P + extract
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Fig.15 Concentrations of serum glucose in rats fed Artesimia capillarise water extrac
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Fig.16 Concentrations of serum glucose in rats fed Artesimia capillarise powder

C : basal diet CE : basal diet + extract

CL : basal diet + fat CLE : basal diet + fat + extract

CB: basal diet + B(a)P CBE: basal diet + B(a)P + extract

CLB : basal diet + fat + B(a)P CLBE : basal diet + fat + B(a)P + extract
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Fig.1 7 Concentrations of serum glucose in rats fed symphytum officinale
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Fig.18 Concentrations of serum glucose in rats fed comprey mixture

C : basal diet CE : basal diet + extract

CL : basal diet + fat CLE : basal diet + fat + extract

CB: basal diet + B(a)P CBE: basal diet + B(a)P + extract

CLB : basal diet + fat + B(a)P CLBE : basal diet + fat + B(a)P + extract
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Fig.19 Concentrations of serum uric acid in rats fed Angelica keiskei
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Fig.20 Concentrations of serum uric acid in rats fed Houttuynia cordata

C : basal diet CE : basal diet + extract

CL : basal diet + fat CLE : basal diet + fat + extract

CB: basal diet + B(a)P CBE: basal diet + B(a)P + extract

CLB : basal diet + fat + B(a)P CLBE : basal diet + fat + B(a)P + extract
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Fig.21 Concentrations of serum uric acid in rats fed Evcommia ulmoides olivon

URIC ACID

2.5

mg/dL
n

C CL cB

CLB CE CLE CBE CLBE

Fig.22 Concentrations of serum uric acid in rats fed Ligularia fisceri

C : basal diet

CL : basal diet + fat

CB: basal diet + B(a)P

CLB : basal diet + fat + B(a)P
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CE : basal diet + extract

CLE : basal diet + fat + extract

CBE: basal diet + B(a)P + extract

CLBE : basal diet + fat + B(a)P + extract



URIC ACID

mg/dL

s
2

C CL CB cLB Ct CLE CBE CLBE

Fig.23 Concentrations of serum uric acid in rats fed Aralia bud
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Fig.24 Concentrations of serum uric acid in rats fed ethanol extract of Artesimia capi

C : basal diet CE : basal diet + extract

CL : basal diet + fat CLE : basal diet + fat + extract

CB: basal diet + B(a)P CBE: basal diet + B(a)P + extract

CLB : basal diet + fat + B(a)P CLBE : basal diet + fat + B(a)P + extract
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Fig.25 Concentrations of serum uric acid in rats fed Artesimia capillarise
water extract
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Fig.26 Concentrations of serum uric acid in rats fed Arlesimia
capillarise powder

C : basal diet CE : basal diet + extract

CL : basal diet + fat CLE : basal diet + fat + extract

CB: basal diet + B(a)P CBE: basal diet + B(a)P + extract

CLB : basal diet + fat + B(a)P CLBE : basal diet + fat + B(a)P + extract
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Fig. 27 Concentrations of serum uric acid in rats fed symphytum officinale
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Fig. 28 Concentrations of serum uric acid in rats fed comprey mixture

C : basal diet CE : basal diet + extract

CL : basal diet + fat CLE : basal diet + fat + extract

CB: basal diet + B(a)P CBE: basal diet + B(a)P + extract

CLB : basal diet + fat + B(a)P CLBE : basal diet + fat + B(a)P + extract
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Fig.29 Concentrations of serum LDH in rats fed Angelica keiskei
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Fig.30 Concentrations of serum LDH in rats fed comprey mixture .

C : basal diet CE : basal diet + extract

CL : basal diet + fat CLE : basal diet + fat + extract

CB: basal diet + B(a)P CBE: basal diet + B(a)P + extract

CLB : basal diet + fat + B(a)P CLBE : basal diet + fat + B(a)P + extracl
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Fig. 31.Effect of wormwood ethanol extract on catalase activity in
the liver of rat
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Fig. 32. Effect of wormwood ethanol extract on glutathione sulfur
transeferase activity in the liver of rat
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Fig. 33. Concentrations of serum cholesterol in rats fed ethanol
extract of wormwood
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Fig. 34. Concentrations of serum triglyceride in rats fed ethanol
extract of wormwood
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Fig. 35. The effect of wormwood ethanol extract on serum glutamic
oxaloacetic transaminase activity in rats
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Fig. 36. The effect of wormwood ethanol extract on serum glutamic
pyruvic transaminase activity in rats
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Fig. 37. The effect of wormwood ethanol extract on serum alkalin
phosphate activity in rats
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