WL ES RYEIEYY

& % A
7o 59 A oete ot
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A 5L 7R 5 3 AF2] 7154 disle] B BAE 7R T Qlrh. 2 o]f= A Eo] wh<ed] ook

! 154 715l s Aol s el A2 ashE ebhw g7 wEolch Y SelSel
AH3 A 9le 528 Q4AF-E v EF) 242 AorREL 2 ueulF, B EE MAE, ASA4 a8a AR
ER4E 5 A9 Joke TR GHoT slo A $A 27 R A o Sol 2 Sleqsha gl
o ik YaF-Eoll N A A7 A e R AR o] B A TAE Yehichs AL A g A]
odek A A AAR o shobA] ARl ol ofal w Ml E X g¥o] /MY QA B W A4 Al
AgE A 587] HaA A A AL ] vlx|e] GRAARS Z A WAse] 2 oekEo g Sl
£ o] w9 BshA A= 3 qleh. 53] kA ARolollM & o]2 3 ko] tS | 1 o] f )
E9 Aol A8 FAE 7 gl ub et Eako] A A A EA A 2R]she vlFe] Fobrla 9l7]
A Zolch. AZ7A] & FEsEE AFY xHE E7eka oF 289 8L AT Q) A2 ddsie] oF
L2922 AL vHre] X g Roh: odbd] X Fsljof frhe Fabo] vhe v 9t

kAl o] A S B A el HAE2 R fallske W BHEA | gste] ofFel
E A2 A= i 71 Y0] 71t ZsE w3 gled o] Al AY 2ate] AR $EA
o AERA R Alxwle] 7H Z43-& v Qi)

2 A7 A E Z4F AR FH AN AAEE In vitro 1A 3l 2582 AHS8HE In vive 1 4ubY T2l 3
Ao di 24l ez ie SHE A ETol g AR AZFA HALR 13} 7&’91 £ A Ao 7"‘ A A
25 9% %“E““ﬂ‘ﬂ%]"*ﬂr ANESA 23, FAastas) el FASAGA ST 58 A Aslmas gk
29 A28 7158 3l ol F AlE ARIEE o438l gt U gkA| gl 9\1"’1 AEANEE ol gslE=
ATE T3t %Wr

AFolut A 22 e Edo] F2 ¢t fotell dig JA 245 Z= AL Fohlo] ot F3EA )
4‘& L s e Ay —4 e deolzta 2ot
TS ] &aell 23 vehbz delell tisle] Falo] molA s glon ko) A5 Y ojukAl /g 9
s ‘E%E AT} o] FolA Stk Z4F A S vl R AlokxRo] A A9 ghabe] Aol disiAx ﬂ"c}fﬁ’% A
7h 2Es] A= 3 glom odub A AAFEol gt gt A7AT gL SR/ N85 B YRS
yehdoh= AMS & delA sl

:Bi
N
o|r
Y
_Y‘_‘,
}-:l
N

0

Il. Rec-assayOfl oIt AtOERFO| SHHOIRN

Bacillus subtilis H17(rec+)=} Md5(rec-) ¥ TFE ©]-83) Rec-assay 23} =|xdwo} €19l MNNGe]| o3l =z
AEI 792 EY dEdio] = AF 40 plidisc H7EA] MNNG pAll 28 A5A 210 30 mme]] B3]
20 mmE “epjBRA 733 A A5 viehd ubi 7P€ 9 A= =37k #Age] 26 mmzA 2R’ o
A EAE Ve de). 28] A$-4tol 2] A= aleohol =EE :lal_x_ 71 #2552 MMCQ ng/disc)el] ol s}
TE EH R A ol oA S vebliglen JASHE NYEEE, ¢EFEE 2 AF ol
2] MNNG(I0 pgidisell eisIA = & A5E etlsiet.
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Table 1. The antimutagenic effects of the mistletoe extracts against MNNG in spore rec-assay

Dose Inhibition zone (mm)
Test compound . Difference
(ul/disc) M45 (Rec) H17 (Rec)
10 32 8 24
crude 20 31 9 22
extract 30 29 9 20
40 28 10 18
10 30 8 22
Alcohol 20 31 9 22
extract 30 30 10 20
40 29 12 17
10 31 8 23
Heating 20 29 9 20
extract . 30 28 10 18
40 27 10 17
32

MmN (10 pg/10 ) s >

Dose: sample dose (u/disc)+MNNG (10 pg/disc).
. Ames AEAHE 0|28 A0IEF FEEC| SCIH0| YNIEY

A Z7HA] AR AtopxR-o) A, 719% £ alcohol $&5-59| Salmonella typhimurium TA983} TA100
= FZE 0]2-3F Ames A8 Aol 4] Benzo(o)pyrene, 2-AF, Trp-P-1, MNNG, MMC 18] 31 4NQOS} 22 "ot &
AEo e T FEAWe] a3} A= o] A5 7§ TAISS o437 B(a)P2] A &A ol 4] 7frlH
2 u) 23 Qolve, 3uE, AAo), £eld, 33, g 52 90% o4 A3k o TA1009] HsiAe 39
2], A, 95, pelF, A7) 50] 80% o4 w8 AARAE el

2-AFel| tha} o FFellA] TABA = a3, 75, &, Svivie], AAol, o], &uld, TE47], W&,
B2 ulE So| 80% o)A A LIS B o} TAL00M & %, 58], Erlvie], o], 75 5ol 80% o1
A &5 ehligich

482 AUHA 9SO YA A He] 94-) Trp-P-1o] gt A AFoME TAIS TFollx] A7el,
Sulve, 55, 5elF, £, uE, £8h, e, B, B9E, 25wWy), W ERE, S 52 80% o)
WolEA oA B4 vehyglon TA1004] Wi e S8, &, &uH, 214, Evive], g, 55 52
83% o]Ate] E-& A BAL Boich. T Axe] FE2E2| 7 TANA AFo] 69.5%, 7HdFo] 85.0%2]
AEFAE Bl v TAL000) 4= AFo] 49.6%, 7FdFe] 70.0%2] A &= e it

gH A Ao 23l ANQOe] i34 E TA98 PAL00 T FF-ollA] &nbaie} -3 F:5-80] 80% 0|42 AL
& ehliglet AAAF Aol & wehEA A2 v wslr] iste] 100°CAA 2087k 7HE A 2)7E AL
F22 FEAwelA] A¥A3 B(Peoll Hsle] TASNA = 24 87.5%, & 86.9% 12l WF2] 7HaA50]
86.2%2] 73§k AL Bojon, 1 9 £FAe], FA, ¢, v, 7§, A 2 HAvjve] £o2 et
t}. TA100 F3 A& F5 79.7%, N0 76.8%, Frd] 72.3% 2 33 71dE0] 702%2] Held JARA &
gl 2 o T3, 23, Brvive] 2 958 NAFE 2T B} 50% o]42] Mol AAZAE Bl &
3] =3 ethanol, methanol, water, non-heating $=&-5-2] 37}x] Wol4ldl| w3l FEdAoldAl-& H & A7 TAL00
o] A= MNNGol| t5le] 200 pg/plate?] F534 7)ol ethanol 58] 84.7%2] JA TS 2.9 7 4NQO] 3|
A 67.9%2) QA EZIE Yebg] 2w Tip-P-19)] tisted e 70.1%2] A &35 vepd oz 7P w2 3=
Awe] AL 7T gleS & 5 U2 TAIS M} & A LTS vehlixdct

g A Q9] B3, acetone, ether ¥ methanol FZ-Fo 2|3 A Ho]Hdal MMC2} 4NQOsl| W Fado] o
A AN A FAAE BFlA 73 dEdwe] AxtE vehiiglen] A-Ate] A5, alcohol 18] 3 7FE A2 3}
3ZE| 23 MNNG, MMC, 4NQO, B(e)P % Trp-P-1¢]] sl = F&82] FHelmat chi 2pol= Sl 3
AN g 2% gEqdue] axs et
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Table 2. Inhibitory effects of edible mountain herb juices on B()P in Salmonella typhimurium TA98 and TA100 in
the presence of S-9mix

Samol Dose Inhibition (%) Samol Dose Inhibition (%)
ample ample
P (Wiplate) TA98 TA100 P (liplate) TA98 TA100
50 72.6 25.5 50 535 51.6
Aster 100 85.5 304 Ligularia 100 74.9 60.9
tataricus 200 92.9 424 fischeri 200 75.6 63.7
300 96.6 43.8 300 79.6 67.6
50 415 32.6 50 56.2 72.9
Scilla 100 46.3 39.4 Aster 100 82.3 78.1
scilloides 200 60.8 60.6 scaber 200 87.9 78.4
300 62.2 65.2 300 90.9 78.4
50 34.1 16.6 50 39.8 579
Rumax 100 544 325 Petasites 100 69.2 68.2
crispus 200 79.9 323 Japonicus 200 88.6 73.1
300 85.1 52.7 300 88.9 78.5
50 58.4 30.6 50 66.2 69.4
Hemerocallis 100 70.3 83.9 Adenophora 100 76.6 74.5
fulva 200 94.1 90.1 triphylla 200 833 715
300 96.0 92.3 300 88.6 77.2
50 76.2 75.5 50 6.2 30.1
Pimpinella 100 88.2 78.9 Portulaca 100 43.6 45.0
brachycarpa 200 89.8 83.2 oleracea 200 58.3 60.3
300 94.3 835 300 79.7 72.2
50 223 302 50 75.6 75.0
Youngia 100 40.5 40.3 Synurus 100 89.3 80.4
sonchifolia 200 70.1 42.5 deltoides 200 93.4 83.5
300 71.5 494 300 93.2 85.7
50 55.2 61.2 50 423 442
Capsella 100 62.8 63.3 Lxeris 100 70.6 521
bursapastoris 200 78.0 71.4 dentata 200 85.5 62.3
300 82.1 72.6 300 85.6 62.7
50 46.2 554 50 90.1 68.3
Taraxacum 100 71.3 70.1 Plantago 100 92.0 79.1
platycarpum 200 84.5 79.3 asiatica 200 93.1 79.7
300 87.0 80.7 300 93.3 80.8
50 82 20.3 50 32.0 322
Sonchus 100 31.4 38.2 Amaranthus 100 513 57.3
oleraceus 200 43.7 49.6 lividus 200 73.6 57.8
300 61.6 58.8 300 79.4 65.4
50 10.2 14.5 50 8.3 19.8
Allium 100 20.1 21.2 Allium 100 117 31.9
tuberosum 200 20.2 29.1 monanthum 200 244 51.9
300 21.5 30.7 300 90.0 59.3
1z e A A APAS A&, deheFEE 9 BE2259 79 Salmonella typhimurium TA100

T4 24 ol 244l MNNG(0.5 ug/plate)ﬁl 5t *l 5 50 pg/plate H7HA] AE2] 9= 83%] ¥
< g4 £34E vehligon NeheEEEY B9k 35% 2o)lw S22 2 AL 20%2 JAELAS ey
Sic}. gk 13 wolfdel Trp-P-1(5 pg/plate)?) %"t}gﬁ o] 3= A 50 ug/plate H7HA 710%2] &8 ojAE
5 ey on o|gh-2E 5o talAE 30%, E5:EEe i 15%2 e oA £n2 et

IV. SOS chromotest0jj oI5 AOLx F&H20| E0ivi0| AMEM

E.coli PQ37/plasmid pKM101 #5-Z ©]-8-3F SOS chromotest A3 A3} £]0]22] 43555} chtanol2E-2
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Table 3. Effect of ethanol extract of Pofuraca oleracea L. against the mutagenecity of 4-nitroquinoline-1-oxide(dNQO,
0.4 pg/plate), benzo(a)pyrene(B(a)P, 10 ug/plate) and 3-amino-1,4-dimethyl-SH-pyrido-(4,3-b)indole(Trp-P-1, 0.15 pug/
plate) in salmonella typhimurium TA98"

Concentration of Revertants/plate” (%)”

ethanol extract

in DMSO (ug/plate) 4NQO B(oyP Trp-P-1

Spontaneous 142+10 132412 128+9
0 542+14 185+12 604+13
100 490+14 (13) 161414 (31) 322414 (59)
200 479+18 (15) 144411 (53) 286+14 (67)
400 434+13 (27) 120+£12 (84) 2451412 (75)
800 458+12 (21) 108+12 (87) 175+19 (90)
1600 350+14 (48) 108+14 (87) 161+13 (93)

1) Mutagenecity was tested with S-9mix
2) Each value represents mean+ S.D. of triplicate plates
3) The percentage of inhibition of mutagenicity by Porturaca oleracea L. ethanol extract.

Table 4. Inhibitory effects of mistletoe extract on the induction of SOS function by B(c)P

Test Dose B(o)P (0.5 pgfassay)

compound (ng/assay) B-G (units) A-P (units) Ratio IF IR
0 27.80 16.863 1.701 4.3663 .
Crud 5 18.50 16.550 1.117 2.864 44.6
rt“ et 10 18.15 17.130 1.059 2.715 49.0
exirac 20 17.50 17.680 0.989 2.530 54.5
40 17.15 17.900 0.958 2.456 56.7

0 28.60 17.045 1.677 4.344 .
Alcohol 5 30.35 22.090 1373 3.556 23.6
? ‘1 10 19.90 18.590 1.070 2772 47.0
extrac 20 19.20 16.136 1.189 3.080 378
40 10.45 17.454 0.598 1.549 83.6

0 26.90 17.909 1.502 3.921 .
Heati 5 18.90 18.454 1.021 2.665 43.0
°f “étg 10 17.20 18272 0.938 2.449 50.4
exira 20 16.80 18.772 0.945 2467 49.8
40 17.75 17.863 0.657 1715 96.3

FEAo) A E A BFE 320 pg/assayoll4] 4NQOo) d&] A= 40%, MNNQoA = 50%2] o=|3kAd-8 1}
pliglor d42E 80 A% 4NQOA Al A S-S vhehlA] eskonl MNNG Hal s 30% A%
= oJA|ago] ek Zhaaladth. 2] A9Arole] A%, aloohol 2FE 12T FUREEL B@PS Trp-P-1
o st} 25 wold JABAS Yehger] Bpsl el FHdaEEe) A$ Ho) 9% Trp-P-1o] of
A AT 2E20) 0% JALLE et

3r Ade] A acetone, diethy]ether 18] 5. methanolF-ZE-2] MMC(40 ng/assay) = 4NQO(20 ng/assay)ef|
2ikis 5}%"4‘34°]’“ AY A3} WS F2E2] 7 MMCell tiall 55%] A4 24-E Jelligl s acetoneF=Z-E-ol
A T1%9) S ALY ehisich

V. MOl=® FEE9| DNA HCHSAE

AFAEll 23 DNAS) &4 Ba) 259 A4S 71A e ) gAo) dakg mAz HFHosE 4

J
I DNAS) Rstolit ol/1e] fiofsh Bael S o4 ol st Wl Ay
1

Al o8] 712 7158

< AFE 715E ANk ae A e °]“9-517 ot 10572 A 2 4552] WAl dste] 7154 Al
& AN A3 A4S FF 2 FER 3550 e EPE #|%k DNA®] A}, Rec-assay, i o]l 5ol &
Aol & st
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F 7. MOEER FEE2| DNA HERE

DNA At ol A *(%)
AR el
A ADNA (Cu™) Rec-assay '(24;) Ames A ¥
TA-98 TA-100

7td 52
=4 + +(Zn™) + '
= - - + -
=4 + - ++ *
A + +Pb”, Zn™) + "
A A o] - +(Pb¥) + T
Chad - +(2Zn™) ++ +
A A N ++ ++
HE + +Cu™, Fe”, Mn™, Zn™) ++ ++
delte] - - ++ +
dFEFE
Ao]H] Al + H(Zn®, Ni*) et o
Fou A + +Cu™, Zn*) ++ +E
'{’)\‘C’]H’]A}i - - +++ +++
FaHA + +(Cv*, Zn*) ++ 4+

4: ARAA D S mm ol4, - AEHA W 5 mm o] 3}
0| 9] benzo(o)pyrene: & 0~25%, +: 26~50%, ++: 51~75%, +++: 76~100%.

VI IDLE OI23 MOIER £&So| SHist MY

Q17ke} "Rk A] H2)8h low density lipoproteing ©]4-8F SIS ETE 47fAZHA ] 25T Y B3I LS
tate] AEE G 0w 2| Ak3tel] ale} WA sl= MDA(malondi-aldehyde)Z thiobarbituric acid2} ¥-$-A174 243
MDA 3h& 33 3289) 57} Z7hel wiel gashe A9E HY0RAq AE 2225 oa) 4R
o <= 9l<it}. methanol $&E0] 15 pg/ml%% H7HA] 71.7%(13.36 nmol/mg)e] I A|4-3} MDAZLS vehdog
A 7V 2 EAE BTk 2829 9 ethylacetate 8 Bo] FUF T oAl 97%(1.351 nmol/mg)e] AFs}eiA
&3 MDAZES Uehljo] £3]80] cruddt A 28} B2 ghalslasts 7ix| 3 9S8 of <= gllch.

AbS} A7kl w2 MDAZES] WEEES 25 ng/ml2) 23 7)}A] ethanol, metanol, water 222-5-2] 738 4A1717}1%)
AEE AASH T 6412kl FE] AL3} A A|Ho] Hol A7) Atsleich £8 2] HolE 20 pgmle] FEHH
ethylacetate F8 52| A-$- 817k 71| 4312 A3t o 24 sy X|<$d el st aw2 Jepuglo

LDLEH| chargedis}s ZA3n2 A ASPHEE el agarose gel electrophoresisell 4]+  ethanol,
methanol, water3=& %3} ethylaceate 53] % & 223 0|4 341332 Jelyjglc}.

AT wheh AISHE conjugated diene FAFFE] A4 QIR AARE o SATE control(0.37)
o] A L6 NA 280 7HA] ZF2Al7)E IS veb il #8E2] A% control(0.41)e] thaled of 2.2x)
oA 3287hA ] ZbamehE hebd e 2] AbsfelA BT 9lg- o 4 algieh

LDLWF-ol) EA3h= apo B-100F-3ol] thsto] Abstel] w2 degradation Y =5 54 3}7] 9)3}e] SDS-PAGEE
°l-&3ted $493F A} non-heating 2] 398 #19]3t524= native LDL2] band st AR} band & vehigict.
Densitometer& ©]-8-3+ 4244 4] apo B-1003%-- native LDL] §t%-8 100%2 5}31-2 | ethanol, methanol, wat-
er 2229 A 77.8%, 92.5%, 82.3%] S hehlsich. 2-3152) 7% hexane, ethylacetate T 533 Zol4]
247t 38.75%, 94.5%, 65.46%2} Hek-g e} H.2 4] ethylacetate £-2]Eo] AkghE JAgko 24] apo B-1002] de-
gradationg Zro}E 1 gle-& & 4= glgich.

VIl AlokESR £E209| Cylotoxicity

Aok Ae-g 59 A AL lske] 1z FobMl £ AS49(Lung carcinoma, Human), -§-H-9}
A ZEel MCF-7(Breast adenocarcinoma, Human), 4-§-3-ZsF A|xq] HT1080(Fibrosarcoma, Human), 7Fe}4] ol
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[ Control
40 - N

\\ \
-

0.D.(234nm)
N
—
MDA (nmol/mg protein)

Ak | ol v/' ' / /;//
0.0 0 IR wvanyZ

Control Hexane Eth 0 2 4 6 8 10
thylac .
Fr. -eta{e Fr. ;\gueous Time (hr)
Fig. 1. Inhiitory effects of each fraction (20 pg/ml) Fig. 2. Inhibitory effects of Ligularia fischeri extracts
from the ethanol extracts of Ligularia fischeri on con- (25 pg/ml) according to LDL oxidation time. -®
jugated diene formation. Ethanol, © Methanol, 2 Non-heating, & Water.

Hep3B(Human hepatocellular carcinoma), 2] 3. A4 £4] WRL68(Human embryo, liver) 5-2] St ZE o] &
A EEA AZolA] A5499] A B EFEE 0.5 pg/ulA A BY 55.2%, -5 93.7%, W03 68.9%, 7-$-4e] 62.2%,
23 55.0% 181 ofAuEIA A 2EBo] 54.0%E B wA Egkon] B3 6.7%, W15 33.9%, Y5 48.8% L
B3 B FE550] 31.1%2 v|2A Uskth 1071 Alok2F 325 £ F5ol 7P 22 AESAd 5548 ¢
ehyelch. T3 MCF-7¢l] gt A 254 A& A 0.5 pg/ul 74 A0l H 82.9%, 23 65.2%2 AvE-S A
2 AlOLEREL S8 27.5%, B3 4.4%, 015 34.9%, A 24.8%, U352 44.3%, S5 15.0%, okxvebA
2 49.9%% F& AEEA E9-E vehlgich AR-SFAZ A HT10800] oigh A2} 0.5 pgiul A7 55
53.8%, N3 84.9%, 3] 49.0% Y olim}elAL 592%2 w2 A EEA AIFAE vtehiglen, 33 3.7%, 9l
Z4) 17.5%, o1 30.7%, 932] 31.8% 18)3 E1}Eo] 42.4%9] Y& A 54 F55 vehd). 443 Hep3B
o g A E5AAT 0.5 ugl HrHA FF 94.2%, W52l 53.6%, W13 71.3%, A-Abe] 59.6%, 4 53.1% 1
21 olAvlR}AAE 545%9) HL ANESAEIANE Ve v 23 12.61%, 25 37.1%, 49 50.5% 283

100
100 ;lq
60
80 =
E 0 § 60
2 3
..E «©0 g 40
—o-Alc.ext
2 ~e—Alc.ext 20 ~&—Wat.ext
—a— Wat.ext —o- juice
O Juice
° J. 0 J.
0 25 50 75 100 0 25 ) 50 75 100
Dose(ng/well) Dose(ug/well)
Fig. 3. Inhibitory effects of the fresh juice, water and Fig. 4. Inhibitory effects of the fresh juice, water and
ethanol extract from Artemisia iwayomogi during the ethanol extract from Artemisia iwayomogi during the
growth of human lung cancer cell (A549). growth of human lung breast cell (MCF7).
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Fig. 5. Tritiated thymidine uptake by Hep G2, Hep 3B, Fig. 6. Determination of Hep G2 cell numbers after
and PLC/PRF/S cells after treatment with increasing treatment with increasing concentrations of Sym-
concentrations of Symphytum officinale extract. phytum officinale extract.

Hep G2 cells were plated in 6-well dishes and after 12 hr in-
cubation increasing concentrations of Symphymum officinale
extract were added and then three days later the cell number
was counted. Triplicate wells were tested.

EUE 3229 A4S 328%9 3 JAATAE et Atekx R ethanol FEE2] A 254 AFlA= A
u3, 33, F5 59 AxSAo) AAH 22 F& ARE vehdidcl. zE]3 A 7hAIE2] WRLES] chgh A2
EXNe ZA8d As}p 10714 AlokxH 2Z5S 05 pgul A7 A7E 80.6%, T 73.1%, okxdElAA
61.2%, 33| 58%, Y32) 41.9 %, #94ro] 38.5%, LI 31.1%, 9154 28.0%%0] St} SHA o 3t Al EF5A0)
78 A 87} GA A E et M= A E5A o] Zstdch. gk B3, SRS A AIA 2] WRL6SH| ti3)
of 3 M EZE5AE vpehR] eghon vlefsiulel A28 FA1E ST A E B3t

E3] 22|9) ethanold} metanol FEE-& 1 pgule] FEZ Q)7 72D HepG2ell A71gk A7} 79.2%2}
86.4%2] #etdAlS Yeiglr BB ¢ $U3 FE2 o3-S 7 ehtylacetate -3 5-2] -3 94%2]
=2 glokaAlS veliich @9 AFFHAIES] Hela Al Eol] 335 5& A7leld-& A5 50~56%2] A EEA
L vehfigl ot #3379 % cthylacetate £ 82 7§ 91%2] ¥ 3t vehidch 8l gt
AE] A5499] A E 91.9%2] -2 &S Yelliglel. 2] 3 ICR mouse s o] 48 54 AAMY
A E FHF2EEL MNNGe 23t s Ale] oA &= MNNG 150 mgkgg vh¢ofl Fo98 A7 ethanol
FEE9 A% 15~57.9%9] JAEAZ epllgict. 22]# ethanol 3EE2] 7%= B(oyPell &gk s A off of
3 & AA A4S et

18] 31 7k A 2] HepG2, Hep3B 12] 3 PLC/PRF/5 A| 255 o] -8 Axe] 559 AEEA A4 In-
sulin-like growth factor II(IGF-I) §-A2}2] £312 oA)sl9d-& Bt ohe} H=xe2|Z2EE9 FH7lel w2} HepG2
NEARR AAEIAE & A2 vehdrh SIH 25 KATO Il A ZF-E o] §-sle] n| 29 4 &5
Y 539 4ulE FRAEEC A3 GAE T2 oA AP A =] §elSFEE FolA] chloroform F+EE-0]
7H 2o A 2R EFHE gl or -84 ZellA)E dopa, dopamin, noradrenalin, ascorbic and 7L
2] 2 tannin A 5o 7 A A2 el g}

FE 42579] Q7 FAEE o) g3led A% QS AR LFEE avln ESFE 5| dig AEFA A
A7} 7k A GAIEQD A5499] 79 50 pg/mle] FE=F A7 E o AREFEE 89%, A% 80% L2 &
5o 35%2 AFEEAE vedch =8 kA 2] MCF79)] disiAls 50 pg/ml M7 oek-e3&
91%, B%F 76%, & FE% 30%2] JAMEZAZE Jehgl oA, A-5F¢AE HT10800] s = g 3%

e )

e o
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Fig. 7. The antigenotoxic effect of varying doses of

methanol extract of Synurus deltoides on the fre-
quencies of micronucleated polychromatic erythrocytes
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Fig. 8. The antigenotoxic effect of methanol extract of
Synurus deltoides on the frequencies of micronucleated

induced by benzo[a]pyrene with the methanol extract

polychromatic erythrocytes with variation in the time
feeding 12 hour before injection of benzo[alpyrene.

interval between the metanol extract feeding and in-
Jjection of benzo[o]pyrene.

90%, A5 78% 123 EFEE0] 30%2] AAEAE Vel $IHA £4] KATO i) A= ose-5s
= 68%, AF 52% 12| BEFEE0] 18%9] AXEAEAE vieplgict. 43552 Izt A 2Tl tiEt elx12
o} 3ol F A= o e &2 E- B ol 4] 743 EHE HedF)

VI AOEER EE220| SFMEM X &AM
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