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#E

AR E £ B R AE AR (Eucommia ulmoides Oliv.)7K 2 B4 42 K [F)
BEE A%z AALEN > AT E ARV ERYENE - ERE
FHMKERH bR BACHREFIFER - £
A 02 mg/mL B > H3pH] R KA B AL 3 (70%)> 9 AP (56%)> & 4
14#(39%) ° Ascorbic acid A& gallic acid B] 2 ZL4T RALLE - ascorbic acid
t9 42 EALBE 8 gallic acid BABA » B P T 45 & ascorbic acid &9 B R /1 %
# gallic acid » 4 Fe**s& R & Fe*" » B #1 H,0, R /& > # 4T Fenton reaction
& 4 °OH sigfbér o3k fm B BE RS H &9 8L o MRSk (liposomes)fs E i& &,
1t % #oAt b K KB F 45 AP EREBRY IR AR IS H B A
MFEFE o 1£5<0.06 mg/mL 2R BB 4] 20% 28R 5 AT R A
HAKERMAE 024 & 0.8]1 mg/mL ZiREH Tiph 20%Z 8 R
gallic acid 175 2 34T A b & » mannitol z#‘%ﬂﬁ%ﬁiﬁﬁ%*ﬁm%
£ % 047 mgmL ZBEEFTHpdl 20%Z R o dfhKERpHMD
NADPH/ADP/FeCly(B% % )& FeClL,/H,0,(FE8: 1) Sk A5 E 1B
b BR TP KERDEREBRFITRIFEFAF TG
SILALEHFIFHR  BRZREAHM MY LIpsl R o £
AAEAE FE K FE B 0.2 mg/mL' oL JEEE & A v H TBARS (thiobarbituric
acid reactive substances) &&= 4 0.08 > M‘*iﬂ"fl’&i#iﬂ’}kfﬁﬁx%;ﬁ;
TBARS 8 m. & % %] & 0.69 % 0.88 umol malondialdehyde/mg protein °
AP AR R A R KRR B K A %2 TBARS ¥ 48 451
% 0.12 » 1.54 % 1.81 pmol malondialdehyde/mg protein » & $b=] 404t 4P
KEBRMAFEFT AR FHARERF » ATAKH BIKH TBARS {4 - &
fi K BB % fE 4 %] Fenton reaction A3 ER4piE ey fs B EALR
S oo HAPEKERMASA 0.2 mg/mL e9EE T EIpH xR 40 %
B dl 2 R0 5 B30 A A R A MM K EBRY 2 142 B 27548 < AR &
AP K B S e B BS H RAL 0 BRE 2R B 64 38 e M 38 he B30 ] K

AP K B # +-BOOH riss ey TAL02 ¢y RE4ER A AE
ey HpHIAE A o AP K KM 4 4 mg/plate BF > ST H#p ] 65% &9 RALRE
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AR ¥ H,0, /rsh E ey TAI02 &) REER G HI/ERTAKA - £ 4
mg/plate BF > R T3] 16% S BALR % o A AP R AP K 3 By $
H,0, #= t-BOOH %% X R &% % TA102 RE 2 #pHIB RiE T HE - o
T fE SLA AR 3K KR A RAF 8 F 4 i R4 (peroxyl) & k% £ 1t (alkoxyl)
B e &AM BILEA Miph| +-BOOH Aish #ey TAI02 AILRE - ik
T A K E R A RAF4 IS H BRI RTAE g -

4R B AL R B e A AR B AR K R ER A 0 #E 3L H)0,
SERCHARGEZBE - Pifhipdl HO, BEHRCKARGE e
MR FRBE AT ERERYEELRRORS » L9 HO,
FEHCHKEGEZIHRRTEZ Y > £IRE 2 mg/mL &F - Arbitrary
Unit (AUM&# 123 > T#p#l 37.9%4) DNA Sbh % o AR Fl o K #2
TR RN i B RERY 5 HO, FERERAR
HBEZMHF -A-BRCAEZEMNINEARFEKRERYHUATY
Bhda RS AL 2 3hAE ~ KR L0, 886 71 R dm L R HLBACH 1 A 410 R IR
#/1 D -E@Rl st HO, bk RBe Aiz#lE - F R % sl
HiEslde > SRET B AP ERKERY AR H0, REB% » HioA
)i FI Rt R AU RS 85 Ah5 @ R A AU /4%
£ 160-170 B » i sb T 4ok AP A KRB AT H AR ERAIB TR
EERBFHSR HO, TAEAAMEK - AL #BAALE F ey F kR A 3
KERYFR H,0, 26 - B RAM FARERYEREL 2 mg/ml T
B# 70%8 HO, - dsb T 4ot fF B AR ZBRYTE& & RIF&FrR H)0,
ZHFmIpF AR CHKam e LG E -

b X R4 ¢ A > BLAAME - BEE B AL - TA102 ~ KB



Abstract

The antioxidant properties of water extracts from leaves, raw cortex, anc
roasted cortex of Du-zhong (Fucommia ulmoides Oliv.) toward variou:
lipid models were investigated. The results revealed that all of the extracts o:
leaves, raw cortex, and roasted cortex of Du-zhong possessed antioxidant effec
in peroxidation of ghost, their inhibitory activity followed the order of leave:
(70%) > roasted cortex (56%) > raw cortex (39%) at a concentration of 0.
mg/mL. Ascorbic acid and gallic acid had prooxidant effect. The prooxidan
effect of ascorbic acid was more significant than that of gallic acid, whicl
might be due to the reason that ascorbic acid had stronger reducing power thai
gallic acid and could reduce Fe** to Fe*".  Fe** reacted with H,0, (i. e. Fentor
reaction) and produced °OH, then lead to prooxidant effect on ghost. Du
zhong leaf extract possessed the predominant antioxidant effect in liposoma
peroxidation. The IC,, for leaf, roasted cortex, and raw cortex of Du-zhong o1
the peroxidation of liposome induced by Fe**/H,0,/ascorbic acid was less thar
0.06, 0.24, and 0.81 mg/mL, respectively.  Gallic acid had prooxidnt effect
the inhibition effect of mannitol was weaker than that of leaf extract and IC,, o
mannitol was 0.47 mg/mL. The thiobarbituric acid reactive substance
(TBARS) values (umol malondialdehyde/mg protein) for leaf, roasted cortex
and raw cortex of Du-zhong were 0.12, 1.54 and 1.81 in the enzymatic
mediated microsomal peroxidation, and 0.08, 0.70 and 0.88 in th
nonenzymatic-mediated microsomal peroxidation, respectively.  All th
extracts of Du-zhong, including leaves, raw cortex, and roasted cortex of Du
zhong, inhibited lipid peroxidation in a concentration dependent manner.

The effect of Du-zhong extracts on the oxidative mutagenicity o
Salmonella typhimurium TA102 induced by t-butylhydroperoxide (t-BOOH
and H,0, was investigated. The results revealed that Du-zhong leaf extrac
had a marked inhibitory effect on the oxidative mutagenicity of TA102 induce
by t-BOOH. Du-zhong leaf extract could inhibit 65% oxidative mutagenicit
induced by t-BOOH, while only 16% in that induced by H,O, at a concentratior



4 mg/plate. The inhibitory effect of raw and roasted cortex was not significant
on oxidative mutagenicity of TA102 by t-BOOH and H,0,. This result
correlated with the scavenging effect of leaf extract on peroxyl radicals and
alkoxyl radicals. This can be confirmed from that Du-zhong leaf extract had
good inhibitory effect on lipid peroxidation.

Due to higher antioxidant activity of water extract from leaves and
roasted cortex of Du-zhong, the effect extract from leaves and roasted cortex of
Du-zhong on H,0,-induced DNA damage in human lymphocyte was studied
with COMET assay. The inhibitory effect of roasted cortex of Du-zhong on
H,0,-induced DNA damage in human lymphocyte was less significant while
leaf extract had inhibitory effect and was in a concentration dependent manner.
The arbitrary unit (AU) was 123. It inhibited 37% DNA oxidative damage in
human lymphocytes at a concentration of 2 mg/ml. Six groups of
experimental procedures were conducted to investigate the inhibitory
mechanism of Du-zhong leaf extract on H,0, -induceed DNA oxidative
damage in human lymphocytes. Groups A, B, and C were designed to
investigate the repair function in lymphocytes, the ability of Du-zhong leaf
extract to scavenge H,0,, and the increase of defense system in lymphocytes.
Groups D, E, and F were negative control and blank, respectively. The results
revealed that group B had marked inhibitory effect on DNA oxidative damage
in human lymphocytes. The arbitrary unit (AU) of group B was 85 while the
other groups ranged from 160-170. The others were ranging from 160-170.
This result might be attributed to the ability of Du-zhong leaf extract to
scavenge H,0,. From the results of horseradish assay, leaf extract of Du-
zhong could scavenge 70% H,0,. Thus, the inhibitory effect of leaf extract of
Du-zhong on DNA oxidative damage in human lymphocytes might be due to

its scavenging activity on H,0,.

Key words: Du-zhong, antioxidant activity, lipid peroxidation, TA102,
lymphocyte
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B & A (free radicals, FR) & 7% M £ (reactive oxygen species, ROS) 42 4
MARBRERCEAR—BHRTRR - CHTLAELFRBTELRLEE
HRAChE iRt - TR MRETFRBS T AL - Halliwell #o
Gutteridge (1989) & Ames et al. (1993)#5  FR % ROS 4& — 35BS K 5 75
2R S HAGRLECESHEEL A &(Kingetal., 1993) -

FR & ROS #9Z £ @ m AR LR ) > mB e RASE vk
8 H 5 > BibmPBER LS E R A% adk(Halliwell, 1996) - 7 4 -
CHBERARHRARERBEEZERZMS - Sahu (19135 & ALGE 4
F2 DNA 89 RBCH KR EH > EMRERENE L - HFIRLAH
AR AR EACRIRERAOFT L - SROFAABE EMELTH T
189 % 2 FR&(Imaida et al., 1983) - R AR EBALE] 4L 1RE A
B 2B 8RR BT REZ e %2 £4H.(Cutlar, 1992) -
RAAICH F AT L o fETF - £F - 2F & % #ANamiki,
1990) -

#A¥ (Eucommia ulmoides Oliv.) R (EBKERY) » £ B AEANT
B EE 0 AR E AR sE R & S (Nakazawa et al., 1997) o Xk 35 H
REAY 3 KR 5 A B B 5 RS B BT A 06 % 2 R (Nakasa et al., 1995) -
Sasaki % (1996) #v Nakamura % (1997)% 3 AEAY E K X R4 Y 25 5%
SRERYERREAIHBR RO EREILE &> L5
RABHMARKRE BREAARETELATHOARTBERREIRERE
A ROAF 6948 Bl (Yen and Chen, 1995) » Bl sb RBF R X & L 24444
MILEACHAENE - & — FM BB AP KERY BEAH B GIEAAL
EME S FHR ROS R AY o FohR# R HEREKAEAREMFESY
HAP>E A o BUbRFE (F=F) BEF TP KERPEERE
FEAROBEELTACZEE, SHTENAEHYEHESHE S
typhimurium TA102 £/ R % Bk B 4afs DNA S5 EZHE -



¥R I k&

(=YK St

1S  HFPERYEFHEE S P TRARLELT > i Eucommia
ulmoides Oliv.

2. K% AR Sprague-DawleyAB & (BB FTRERZ % &4 ¢
) e

3.3 # : Butylated hydroxytoluene (BHT) ~ dihydronicotinamid-adenin-
dinucleotide-phosphate (NADPH) - ferrozine - adenosine diphosphate
(ADP) ~ gallic acid - t-butylhydroperoxide ~ histidine ~ biotine * sodium
chloride ~ ethilium bromide ~ N-lauroyl sarcosinate ~ Triton X-100 A trypan
blue % ## B % B Sigma/ 3] - Iron (II) chloride tetrahydrate - ascorbaic
acid ~ dihydronicotin-amid-adenin-dinucleotide (NADH) ~ thiobarbituric
acid (TBA) A tricholoracetic acid (TCA)# B 4& BlMerck % 3] ° Sodium
dihydrogen-phosphate ~ disodium hydrogenphosphate 3 & & B A& fu . &
# /)» 3] - Ammonium thiocyanate -~ sodium dihydrogen phosphate -
disodium hydrogen phosphate & H 4 Hayashi /2 3] £ & ° Hydrogen
peroxide (H,0,) % B A& Shimakyu/» 8] & & °

4.3 5% i #k: Salmonella typhimurium TA102 8 % B fv H X £ Berkeley 4 1t
% Amestd 34 -

5.8 % RIR : hEREE R

()R F %

1. ko ®
(1). KERYZHH
$10 gt LA R BRI > mA100 mlE&FK » K% 7100
C@AM2/NEF - 4R8I  BRARBEERAE > 253t EF
REHAN20CERBER -



2. BIPE B EH AT S ol - AR E oMY
XRRIEE A4 BRI BE

(1)~ By ERY $Hir 3K bm B BE S B B AALZ B E
A, hifminx 5% (Tsudaetal, 1994)
B o 72 (100 ml) 2o 4% #6778 7% (10 mM phosphate/152 mM KCl, pH
TAE EHFE > BL1500xg3Eu20448 > UL HF XA FhhR=
R o K E#10 mM phosphateés #r5& (pH 7.4) VP IE MR » 4o o
HimBo B a2 B 2A20000g8E 040048 » W E BB HER -
B. AP 3 B4 #74FeClL/H,0,3% $ o b 3 tm A2 A5 B R b2 B &
21 mlEEBE 42 487 (0.01 M pH 7.4) ¥ & A éo i 3K dm BOBEAE R >
I ho il g B E 2 AP EBRY > R R AL B FeCl/H,0, 3 FeCl, - 4 it
RIERHITCF1 N8, /wA2 ml 1% thiobarbituric acid (TBA)
F21 ml 2.8% tricholoracetic acid (TCA) #100°C /KisAu#204542 4
#p44 3532 nm B AAE e

Q) ~ AP EERy AR SR BT B AL BE
A. KB BATRR B B Fo Mt 88 2 4 % (Ham and Liebler 1995)
AEBACERESAY  REFE  AEERBRKERGESE
F o KE QAR I % » fu phosphate buffer &34 % » B E R 4
C ~ 600xg &< 10 min (LB A i) - REB R » B 4T -
5000xg &< 10 min (kB4 Az iE) - LB R AL 4°C ~ 9000xg
3.5 10 min » BB ¥ » 24 4°C ~ 100000xg &+ 45 min * M Bp
B iR R o AAREE AR B LR AT R F £ X buffer 344146 >
RMRAZEESE > LARAN-TOCHRAFHER -
B. A-1¥ 3% B4 # # NADPH/ADP/FeCl, & FeCL/H,0,% ¥ X & B AT B %
BB BALZBE
F£1 mishBL B 4% %7%(0.01 M > pH 7.4)F » & H AF Aok 88 (0.6
mg) ’ F Aol g B E ZAAY E By 0 RAR R AL BNADPH/ADP/FeCl, -
FeCL/H,0, & FeCl, » R &M 37°C3&F 1/ 8d4% > fjuAl ml BHT (20
mg/ml)4& ik R & © BheAl ml TBA (1%)&1 ml HCI (10%)5% » %
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435 97 100°C KB3048 o KB A8 44 A NS ml A5 #4000 rpm
0204048 0 B E B RIBIS32 nmZ R o RSO EARK &K T B AR
db Z A AL MARTE o
C. iAF E B #H#FeCl/H,0,5% § K & BATMARL RIS § A1z %
21 mlshEe B & 4% (0.0l M > pH 7.4)F » & FFRRAREE - 5
o il g Bl E 2 ALY BB 0 RATAALEIFeCl/H0, ° R B R R0 |
ﬂ; o

3. AP E B HE MRS E TA102 A48 % 2 % % (Shiraki et al., 1994)
(1). #FM3K5
EREGINBREERRARY  SHSHEKEAFH > B
EFERAHEEIR MBHAEGER B EEETHRLERRE AKX
A RENRTAZE - RRO.1 mlik b EERYA0.1 mlshss B 4
#v0.1 ml4& [g & 3% % # oxoid nutrient broth no.2 Z.8. typhimurium &
FETAL02 B F > fuA0.5 mlZ S-958 A4 R 4K 4 oy 2 5% B 42 17
#%&0.5 ml> 37 C F Fase %2048 > 0.1 ml R4 % # 5 £2-3x10°
B & /ml - BE]1 ml #HFEEZRplate? > je Anutrient agar £ 4 -
BBl 44 4F tbplate M37C3eHfIE AN HITE LB EH -

(2). BRR MR

R g X B ik Al Maron fuAmes (1983)A74R B &9 F 7L 84T ©
B EHBEE — RREHESERY0.]1 mAO.] mlsiss B & iR
F2 0.1 ml £& [% & 3% % 7 oxoid nutrient broth no2 2 & # S
typhimuriumTA1027 3% » /e A0.5 mlZ S-9i8 &5 KA K ey hsk B
& #877%0.5 ml> #37°C T 38 %204 484% > B hw A2 ml~45°C #ymolten
top agar (-5-0.05mM L-histidine %0.09M NaCl) » & 4 7% 48| A glucose
minimal agar plate » ¥4 stplateA37°Cit £ 3L R4/ NEFEH EHL B
HH RPN AER ESIRSMBEAT » BBH L EBRAR
REH o 7 9B DR fotk & R B f BOADMSOR B4 — # # . -
4o R X Ex 48 His" revertants/plate$ B S H B A RHE U E > BIK %
oL R A BRREM -
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(3). BT H MR

MBRREEMZFEEZKR Ames test 2 ¥ 7k #47(Yen and
Chen, 1995) - BL@E MHIEE — R E o9k H X4 0.1 ml & 0.1 ml
ZERRE B F 0.1 ml LB RITHF oxoid nutrient broth no.2 = S,
typhimurium B #& TA102 HEE F > /wA 0.5 ml 2 S-9 /454 x4k
AR YRR BB 42 ik 0.5 ml > N 37 C F a2 4 20 2487 > A Ao 2
ml~45°C #&) molten top agar (4 0.05mM L-histidine & 0.09M NaCl) -
LRI glucose minimal agar plate > 3 st plate 7 37°C 35 % 4 38
BB IHAFHALAER A5 SR VFLEABEREEEE
positive control > — BN =8 > &4 %2 His
revertants/plate o éj‘ BAZ B PEATK,LZRBRREHRAT
2% o

4. BACOMET £: 2 3ai Al AL AP K 3 B ¥ 75 M 895 00 € 4 18 A 1645
% 2 %% (Anderson et al., 1994)

(1). #EsRey o8k

B4~ 4 ml heparin 2 2 fju A\ 3 ml RPMI 1640 medium %4 > ¥
HE N 7 ml separation medium ¥ - gbiE A LA 1600 rpm &S 15
o4 o QMR ik B3k (buffy coat) JEA R4 RPMI 1640 = 3.
o BLL1600 ripm 8 min#Eo—R o BRHE EBRKE  BInR
#7 RPMI 1640 2 3% #4249 B R #4785 (1200 rpm, 5 min) o 24 2
B imRE B O A A 10° cells/ml 893X% > B 0.9 ml cells & %% & 35
pg/ul H,0, B A4k K 2 B dy » B eppendrof F » f£ 37°C F R JE 30
min » F % cell 22 900 rpm 5 min 8 FR > BEEER » A
% & &) low melting point agarose » 4% cell # %7 low melting point
agarose gel » R A3 4 o

(2). A E B ¥ H)0,3% § Bt DNA S/LBH 2%
B20.05 ml low melting point agarose * fufE AT H B4 > M4

12



#.3% B L d9normal melting point agarose & * Z L E3k B » En4TC
K48 P 548 o fFagarose B Bl A IR T £ 3% R > do AT ik B o — R low
melting point agarose - #§ & 4 A R H £ = & thagarose E 74
°C 8y 7k 2 #& (lysis solution ; 2.5 M NaCl, 100 mM Na,EDTA, 10 mM
Tris pH10, 1%sodium sarcosinate, 1% Triton X-1004& 10%DMSO)
PRE— /N E PR RBERLENMER AR KB% B
2 et T kok(1 mM Na,EDTA, 300 mM NaOH) #2044 » 4%

. DNA% i% % B (unwinding) - 3 3 F 8k - FHEE R A300mA >
BR BZ25V > E k20448 - 14 s u F Fo & (Tris buffer 0.4M, pH7.5)
R JE & 4%4% o Plethidium bromide$ &, » ¥ & 1% /& A Nikon A # Bg
B aE 4004 84 % K 4% % > excitation filter510-560 nm Fwbarrier filter
590 nm#R Z2DNA# 5 EHH - 3t 3§ #Hitachi & B 47 B $ 448 # Fo
# B 54 A& % (Komet 3.1, Kinetic Image Ltd., Liverpool, UK) » #|
Bk B3k PDNASY G ERR -

5. BEH AT
K ER 3318 A 3 F 3 TAE 36 Z 403 547 A& 4u(Statistical Analysis
System, SAS )& 4T 4547 - % £ 4 #7 ] L PROC ANOVA A Duncan's
multiple range test 4T 5 #7 °
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ERXEH@

- *if"’*ﬁﬂl%ﬁhﬁ'&iﬁ;‘; ig’élﬁlﬁiﬁﬂiﬂﬁﬁ‘ N %ﬁﬂﬂiﬁﬁuﬁﬁi%}%
HEARFEE A /BRI Y

1~ A AR K E B 4o o 3R 4w BB A H B AL Z

ta fo B B F 2 % UK B8 F0 A5 B B (polyunsaturated fatty acid) » B
ke f %2l A B ALY RBELRILEE HHBANMH L LS
FEBEEE S S ARaf it B ERANEBRENEAY
B AL BB - REExiE &y Fenton reaction /846 A B8 d ik P 4 o 3K
M IE 2 B AACME A 0 BARITAEAR K X B H 4 o 3K 4 B 3B RAE
VRZHE - B — A7 AP KERY S H 5 E - £RE 02
mg/mL BF 0 B 3p 5] AR B B AL A B (70%)> %0 A AP (56%)> 4 A4
(39%) o A4k K ZE B4 AEHp ] Fenton reaction Ff3h ¥ 4r fn 3K 4w Bl i
A6 H P AR B MBI T R € FMROH ~ H)0, ~ isHiB AL S
B A(ROOfv RO R % 4 Fe?* My 4] 4 s 3§ 4m B B B 1 - Shiraki %
(1994)35 1 4x 5 F 89 % Byt 44— theaflavins =] 3 %) 4r fo 3K 4m Bl B8
ZREHBEI P KERMTENESHE S 209 LB LSMETAE
$ 4r o 3R 4 BOLRE 04 BS H 3B EAL A ¥4k A - Ascorbic acid & gallic
acid R 2 ZAT £.1634 & > ascorbic acid #9418 A AL ME & gallic acid B7
BE > & ¥ T4 & ascorbic acid & gallic acid 8488 /1 4% Fe* B R A
Fe* » B4 H,0, R & » 47 Fenton reaction # 4 *OH {8 4b4r a3k
4a BB S H B9 B1b 0 sb&E R 81 gallic acid & ascorbic acid £ Fenton
reaction 3% £ &9 DNA &A1& 4841 - |

2 ~ AAY 7K 2 B #7FeCl/H,0,/Ascorbic acid3 $44 fis ke s B B Atz
Y |

P B R (liposomes)f5 H B AL A S 2 —EE BB IS T A

% BATCRZOMARBEBANERRTREBMRBHETBER

1t Z 35 (Chatterjee, 1988) - A& K5 B # F # Awascorbic acidj§Fe’* &

B AFe? » BHH,0,K & > #4TFenton reaction# 4 *OH LA AL BS "

14



8 8L o Bk — T E AP KR BRY A5 LAY 3K 3 B e 144
Bsskr s H i@ Afb 2 B Rk E 0 12 % <0.06 mg/mLZ iR & Bp =T #7 #120%
Z R WA AKERY A E0.24 mg/mLZ iR EF THH120%Z 2K
ROAOAVTEZAMERE - ARBREZTHFEDREF 4 ZH 2
H T ik ] — #6491 R o Mannitol 8937 %12 R R AR AP B
AAr 2 B > gallic acid 47 2 348 B AL R ° Aruoma (1991)£2 Aruoma
%(1993) 45 igallic acid A4 B TAF SN ETBELL2 L TE
8 b R 4R L4 F 3 R - Hailliwell #v Gutteridge (1989)35 &
mannitol % R % 69°OH% R & @ s A K ERY Z F B OHH R
$mannitol f£ > B LA EAKERY T TRE R RIF 6 OHFRA -

» AL AP K 32 B4 $1 A NADPH/ADP/FeCl, & FeCL/H,0,% ¥ K & B AT W
R AR B AL BE

BAEEZAMUBINEL A FERAEL ¥ SR A5k
4F TELLVAARERRFBARALTHCE AN AL
i 24 B8 B E 49 A4t o AT BR AR B¥ (microsome) B B 2 2 fudy - B
¥ 4~ % endoplasmic reticulum & plasma membrane ° B st % #& B R 3%
£ % 48 SR M dpH Bs ' B4t 2 & % » NADPH-cytochrome P-450
reductase RE PEFAL4FEESMRMAET AL T 2L MR
F & % X & & UFeCl/H,0,3% Sk 8 i5 H 18 £.1b(Buege and Aust,
1978 ; Halliwell and Gutteridge, 1989) °

A 7K 3£ B4 #  NADPH/ADP/FeCl, (&% % 14) & FeCL/H,0,(F
BEM)SEMBEET8A/t ERB_REA_FT - daB=
Traitfh KR EBRY B AT RIEEFAFTOMARBRICLL A
BRI FAR BREFRENM M mEHFH AR - B AT
HAPEKERYAE02 mg/mLiF - HirHl i BALEBF RS
FARG B H93.9K958% » EM M REBERERMN AL P4 -
HE-NTAEEFRKERDEFEFLAGMBZRTGREBET S
FAL I FI LR B BN EE A 4% A AAAF ERERY0.2 mg/mL
B - £ JEB £ A TBARS&# A& & 40.08 umol malondialdehyde/mg
protein ’ kb AL AP R A A+ AP K ZE B4 X TBARSHI T R & 4 FI AL 47 K
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X ER M 89T4E R O4% o Hanna %(1994)35 HMA-631(E E g fudppz ¥
BRYNZAKERY R EFERDAErFHBEFRIFEBRE ST L4
PR A E B A b BEZRRBER B - £BF 42 42 TBARS
MR ESBRIFET A4S &I Jo Ak 4k K 3% B4 7 i Fenton
reactionf7 £ £ &9°OH » BN FREBEFAMAAZOH > Rt e f
A4 Y TBARSER B R AL AR - ABE A4S S EBE
b RE £ HEATREIAFKERpIrHBERTZTHRE > AHKE
FHALETRBAEEARSHOH > BF AL I ETBELRL
BRE - H S mannitol B RIFH B HRAFRRB AT RBEELTY
WAL R KT o A AP E K ZEERY &3] R F & H mannitol » 7T 4o
AP E AR EZEBRG NI H AT fAbE RIFAIBF - B A M HI B As
B A b & F MBS > BT HFROHN » HiowFRH0,  XE S
S RBEETTNAEFZZMHES -

s AL AR 3B $ R FeCL/H,0,% & K & BAT ML e 8 A5 H @ Atz %
"

MGEBELFTORATHCELZENRAGL  RERALE
2 DNA 9 RE R BRHEA R > B TR ELLR — iR H
RO EE - MG HBAER 2% A B x A 8 b & &2 E£16(Cotton
et al., 1993) - M B &g 2% DNA 89 R 4 sty 4 28 o At 89 4845 $L:B1E
MRRBRAABEOBHNE wBRALBESzeBEL8d T84
¥HE RARZCERRBEFHAARGHE  FHibRGHEHNEL
BRABEHR - AP BEFRAABLEESENRBRBE > BibEs
AP K EERY A FREF RIr R G B AL BT RS THEEFK
ERYAEIH EICLEZAE - B Z AT 0 AP KR EBRY S 534
Fenton reaction A&k a8eyps I BEILR L - AP E XK ERY
Fedshm 0.2 mg/mL 8RBT Hirsl e RiE 40 % HiphlmEH 5]
B RoiAr B A AP K E R 2 1.42 & 2.75 4% - Sastre %(1995)3#5
THERBEAEG BB THESA LB ERER > Bt
EREBRM AN ARSI L XF T REEAE
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= HAP K EER TS S TAIO2 RILREZHE

1 ~ dAFKEERYY Salmonella typhimurium TA102 2 FH R B E$ M
5
HT THAEPKEBRYREEARAALREN  ARLEALTH
ERFEAtalHFMHERBRESEN > By R E eG4 K IR
B2 E A Bl R (0-4 mg/plate) R A ¥ TAIO2 tmf FHERBR TR M2
%% o 4k Maron #v Ames (1983)F7 7« TA102 Z B %1 B % & & 240-
320 MA BB RS 1-2x10° - BRI EA=ZREAWHT » LR
R E T (0-4 mg/plate) it i K B 8 K ih A A BA &) fm B 1 (1-2%10°)
% Bk % 451 (240-320) -

2~ REEE % H)0, & t-butylhydroperoxide ¥ Salmonella typhimurium
TA102 Z B RG22 BE
FEHATHARDNA R DNAEE > kS LARARXE
Wb s & Fo R fm B 6 - A6(Cerutti, 1989) 3 A8 SRR AARFHE
IE R0 £ B R % Y (Ames, 1982) - A M F kR E
A REHEABE - 8 BL&EHH 5 (Hassan and Moody,
1984)  Salmonella typhimurium TA 102 ¥ 8.8 & X & 810 B 8RR
Z @ MK Levin £(1982)fric» — kg Z A A E XA T4
mitomycin C & bleomycin % & — % 5 & f £t ¥ o t-
butylhydroperoxide (t-BOOH) & cumene hydroperoxide & &1t &] H,0,
2RSS TAI02 89 K4 - t-BOOH L tafpitheyB B 4
5 E MR %A B & H(alkoxyl radical 5 RO®) & i f.1t B & 3 (peroxyl
radical ; ROO®)(Taffe et al., 1987) M & 5, TA102 &5 £/t X ¥ - t-BOOH
EABKETEAAABGEREAMAITAY » KT REE Y
42 & | (Epe at al, 1990) - e f£ EH KM B & LB R M A&
HO,> R $ENAFRTFRAREL  BRNERR Lk
4 & #1 Fe?* R f& & 4 "OH (Bp 773§ 49 Fenton reaction)f 1% g% 4= i &4 &,
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1648 £ (Moraes at al., 1990) - H e A5 % A t-BOOH & H,0, & A3
B TAI2 R X R RBREE - kBT MERRGERE Y0
RS FEZE - @ t-BOOH 2k R¥ & H,0, A8 - £
# 500 pg/plate B5 3 TAI02 B4 FHiE 1742 BEE T HO,
o E % #AE % +-BOOH #y 1/2 > B4 H,0, 2 & % 1000 pg/plate
8% - TA102 244k H,0, Fr##% » Br H,0, ¥ TA102 Z fm g 58
t-BOOH 7% - B b AFF 2234 B4 500 pg/plate & 2% 7 44 %] & & 3% % TA102

CEL R

3~ H AP K E HX 4 ¥ H,0, #uv t-butylhydroperoxide & Salmonella
typhimurium TA102 R R G M2 ZE

%Aéxnﬁﬁiﬁ@*gﬁﬁﬁfﬂ)%tMDH%ﬁwwl
BFHE TAI02 REXPE &R FRALNF EKERYH t-BOOH A
FEey TAI2 YR SVERA A ABAIPHIMER - AP KERMAL 4
mg/plate BF » TTdpd 65% B RAL KL 0 AR M A AP R KA AP K E
BRI FI R RARE > TR EAAY ERERM A RIFQGFR
BEARRKELBBEAFTN > AT TRAMTERER T 45
HEH SIS MATER T hAT EARERMA RIFIHIEE
i® A b3 R 7T 45 2] Ep #(Yen and Hsieh, 1998) o Stadler % (1994)35
ook 5T A 2k 89 ¥ #] -BOOH Frss ¥ TAL02 8L RY  H¥ 2%
BETRZpFTH SZBILEMT /B BRFHRE @IpH t-
BOOH # TA102 &y B &M - Constable %(1996) 7745 £ X E 4 F
ey #] t-BOOH R EZ A ER TS TA102 & TA1535 sy R 4
EZRRAEVTHRAFFAA LS ECEY -

Ames (1982)35 & H,0, & i% ix, TA102 &9 AALR % » HL#EIR
AP K ERYE HO, HE TAIO2 /LB S22 BE > £ Rkt
FiToT » AT A AR K 2B # H0, 3% H TA102 S/ B @2 ipHl R
3 RUAAE > B E T TALOZ 2 — bk SALBI4E 4 S0 & B4k -
£ H,0, 13}% BB R AR AP K B R RAF A HO, R BFTR
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He#A TAI02 af bt TA102 Z A LB % o 3 KA P K ER
W AR B A HAEE R4t 0 24 H0, % ¥ TA102 &1L R
SRS T o BPAEARBEIE TAI2 /L RB 2N E - AP TR
A TAI02 AHEAILBBAKBRZEMN,R  $HEBETH ALE L HO,
FAEE O HO, #REANEHR T - $2 DNA & - mg
RRE - PR KERYFREBEANREBERRELEANGHY
BE - Rbh NP RERYE Z 3042 &R A B - Minnunni &
(1992) 24 ascorbic acid #E3tet t-BOOH & H,0, 3% # TA102 4%
2 % » &R ascorbic acid T B By H#p 4] t-BOOH £ E TA102
FILE % > RmH HO, /3 % TA102 i,wj(% » WO R 3 RO BR
L R AIA & AL

Nakazawa (1997) #5 B P R(ERKERHF L2 H % $ 8 &
chlorogenic acid ~ pyrogallol -~ protocatechuic acid  coumaric acid &
chlorogenic acid & #i & &) 1t 4 4 (flavonoids) 4= quercetin &
kaempherol % > TS B HRETEARRESR N » Mmibititd
M AR RYEANFRA LM E L IE - Pyrogallol & # #]
benzo[a]pyrene (B[a]P)#9 % Bk » R X E X hipH £ L i
BE b ok 2% 49 mixed function oxidase Ff g1t B[a]P &1L 4 A
(Rahimtula et al., 1977) - Kato %(1998)45 H;ZF A ¥ iw A ¥ BT &
BA T EBERBHBRRENE  AREAYVETREIFE T OB ETHL
W FEFTHIBRELEAUTHRIRARIZORREE Y
(Weisburger et al., 1996) - #i R ¥ A7 28 % &r4ib&-44 chlorogenic
acid ~ ferulic acid -~ caffeic acid - ellagic acid A& protocatechuic acid &
#p#] aflatoxin B1(AFB1)& B[a]P &4 2k % 4 & B (San and Chan, 1987;
Wood, et al., 1982) - Quercetin A& kaempherol &4§% 3% % #1£ B 4.4k
B2 %  ARERBLEHETFICSHE 4] Bla]P - AFB1 &
B B pp b A2 R EHE 164 A (Huanget al., 1983; Heo et al., 1992;
Edenharderet al., 1993) - Sasaki #(1996)sA — s AL &A% & & &
4914 0 HBEH e B — 448 Samonella typhimurium YG1024 3 fu %
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B 2R R TIRLERHRER > TAERARMF S
AIBREM o B4 Nakamura (1997)E B RBAEMF R R E P A48
At & 4u By B chlorogenic acid ~ pyrogallol -~ protocatechuic acid ~
coumaric acid & chlorogenic acid & #& % &1t 4 # (flavonoids) v
quercetin & kaempherol % 4 #p 4| mitomysin C #7355 & &4 CHO 45
BREBMRERE EHRA R - Mitomysin C £A MR RBeEL
ERHARBER > BB F R R eHERTRAEFRELAA
o AP EERY T SRS ERS 212 my/g BHERBK A 108
mg/g > &V HFAEELMN Img/ge AN AKERMTEAER S Y
S8 bt EPAUMFERERY KRS - B 4] TAI02 &
FACRSHREE  METHEZRBTHRRARABAR A GHENE
A o

=R P EAERY R HO, HHCHK e EMRARE T2
b ok
1~ XAy ~ AP EAKERY A HO0, H Ko HFHEZ %
IR B AR 0tk o — R AT RALF K E R4 > #RHF
HEHHKCH 0B EERERGEILE - RNAB TN BRI
EARERY > EASKBEE2mgmL T > R EReBILETR G A0
EMN o BEMA HO, fHidtmpitzB%E £ HO, 4
AHIRE 200 WM T o E¥feia N A @B EN o B A
1F B A K FEERY 2 mg/mL & H,0, 50 uM 2R B R 3F A HHE
Kéapp KRG EHBHE
2 A s AP EAERY R HO, HHERARE T2 B &
ERAGEXRARZRAANE@EBBREARNT - E@BEBETK
(single cell gel electrophoresis ; SCGE) %% & & 2 X 5&(Comet test) °
stk 758 B Ostling #o Johansson (1984)% — B ik ~ 8 -~ &#F X
F R AR B H7 H SLEr 4 m B P9 DNA #7 2 89 — #8 4% #5 (Hellman et
al,1995 ) wH R X H RSBl DNA S5 EHER - ¥
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R F RS agarose RAENRER LARBUR BE LB HIE L ta
BB 2 EREHPER B DNA R K REMRFELHE
BBk - 2R EAHEZEAY DNA S5 45] ~ B4H8E -
X B H MR e e 42 X (apoptosis) & F @ &g iEt - W B AT
B¥E HO, ZE&h  HeKeBARNALGELRRE - £
% Ao A H,0, 0% 4 f 2 Arbitrary Unit (AU) 2 38 % Ao A H,0, (50 uM)
B H AU 4 1957 % 38 Ao % 100 & 200 pM H AU 14 3% Ju 2 249 & 364 >
H,0, R E % 200 uM 85 AU G A R R & 9.6 45 - Béafis ¥ 4§ DNA
BFroxwiGE -

RAW AP R EKRKERGHRCKREABEEZIVE - £
1 mg/mL BF)pAEAF RALAR EKERY) > £ AU A7 A 42 & 50>
REAB¥ B 2 mg/mL B AAF BRALAF K EERY 0 £ AU E3#
Ay 50 B 69 - & RTHRAAF RALY B RKZRYH KK e
MR — AR FNE > EP P ReA8R > SLTREM R E AP &
HARRALDERGCERARGE  IRADASRYBEE R —
WAENEEEMMHARNERGE S REAFE— SR -

Xkl Bk fR B K B HO, SRR ARG T2 BT

L H,0, 50 uM 89BE > FEHRPHBF RSP EKRERFLAR
FAGEZE Bkt o Wiibird HO, FEHEKARGEY
BREFRABE AP EXERYEZHRENR S Li94] HO,
P ROHKAGEZHRETEZ S E2KE | mgmL &g
Arbitrary Unit (AU)% 134 » #3T4#p#] 32.%% DNA S5 E > L8
B 2mg/mL 85 > AU 4% 123 T#r4] 38%%5 DNA S46isE -

B TR KB BRIk DNA fAbG EZTHMAS BT
Boymostimik+— o A@i HO, (50 pM)fsmfe R & 30 448
#% 24 900 rpm #5548 0 BB RPMI k2 R » BluArbF ¥
AKERMQ2 mgmL)RE 30 548 st E R B RFHMFELR
B R TEH H ot BE R Z oA °B o P KX B & H)0,
R 30 48tk Biutmps - b £ B W AENRFERERY
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FHRH,0,8948 - Ca i £ K ERY L Hia i R IE 30 484 >
BrANHO, b X R B A AR FEKRERYH B ANILEA
IEB5 8 4 43R IRAE /1 - D~ B @R 53 & m i H0, kit RIE
gizdlaa - F AR Ffadyizdla - S Rand 2R REdns
RwB X EY FashErmpeizsa £ AU A 67> m B @
2 H,O, S Ah EKEBRMERE 30 48> Biontafn > hta B
BERAEAPEKERMFR HO, 21 > X THEBESHRILEA R
FHHHECHAGEZIRR L AU B4 85 KL @R AR
A8 AU %4 160-170 B » g sb 7T 4ok 3 2K 3B My 5 T #p  k
CHACGEEETEREFR HO, 2R -
~ ARAP E K E B F R HO, Z AN

P RBEACBEZO F AR R ERXERDFSR H0, 25
HEFRwwk+ = AP EKRERMARE 2 mg/ml THERLH 70%
8 H,0, b 4ot P ERKERYTLE G REFOFR HO, 2% %
M #pH M C3R b fe b R A5 F - Ruch % (1989)35 o &k KA o 8k
H &y catechin A F% HO, RA B HEZ A » RV TEH =i
FRELMHFE -
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LRk

B AH 38 7T foikA¥ K 3 B4 42 Fenton reaction £ 3k % &4 K [F) B As
a4 TEARRFOILAEIALESN > REAHMPEKRERY - £+
HAERARES IR RBRTEAREEZBAEILBEGEI > FaEFRF
4°OH ~ H,O, R % & Fe*'min 4|t L fs B B AL -

AEAF 3K SE B 7 +-BOOH 3% o TAL102 S4L K 4% 4 A 2
FIVER > W AMA RIALP R S AP FIER 0 £ P TR B AL
EAEBRY TSN S8/ > THE t-BOOH A KA B dA
BB A AP o AR mALAr EAKERGEN HO, /135569 TAL02 A,
bR min B drs] -BOOH 3% F49 TA102 A/t R % KRRz - &
ST e 2 B AL AP 3K EBR M ER H0, 2% £127% H0, A TA102 #) 4
et o 514 TA102 ey SALRE AT > 7 Sh A AT RV A AT K 3 By #
¥ H,0, Fr35 5 69 TA102 S b RS ehipwla R K RoAEE -

AP EAKERYHPN HO, FEABRECK@BAR RALEGE T
Bl o WA KERY ZIPH R AFAAE - STHAAMPEKER
Wy 2 Hp | R AR S B RB AP EKRERYIPF HO0, 5 AEH
Cikap AR ALEEZEERARGNFR H0, /M5 -
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Figure 1. Effect of water extracts from Du-zhong on Fe**/H,0,-induced lipid

peroxidation of ghost membrane.
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Table 1. Comparison of gallic acid, mannitol and water extracts from Du-

zhong for 20% inhibition (IC,,) of liposome peroxidation

Samples 1C,, (mg/mL)*
Du-Zhong
Leaf <0.063
Raw cortex 0.814% 0.159
Roasted cortex 0.236+ 0.018
Gallic acid , —b
Mannitol 0.467+ 0.0 18

? The concentration of samples that inhibited Fenton-induced liposome
peroxidation by 20% (IC,,) was determined by linear regression of
inhibitory percentages. Results are presented as mean + standard
deviations (n=3).

b Gallic acid presented the prooxidant action.
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Figure 2. Effect of water extracts from Du-zhong on the lipid peroxidation of
microsomes. (A) Enzymatic system induced by NADPH/ADP/
Fe’'; (B) Nonenzymatic system induced by F e**/H,0,.

32



% = ~ Gallic acid -~ mannitol & 4 7K 3 B4 #7240k B2 55 4 18 £.1k
. TBARS 2 %
Table 2. Comparison of gallic acid, mannitol and water extracts from Du-

zhong on TBARS production in microsomal lipid peroxidation®

TBARS (umol malondialdehyde/mg protein)

Samples (0.2 mg/mL) Nonenzymatic induced Enzymatic induced

lipid peroxidation lipid peroxidation
Du-zhong
Leaf 0.079+ 0.007 0.115+ 0.007
Raw cortex 0.882+ 0.007 1.807i 0.009.
Roasted cortex 0.692+ 0.008 1.535+ 0.030
Gallic acid 0.115+ 0.004 0.082+ 0.003
Mannitol 1.135+ 0.004 1.823+ 0.005

* The experiments were conducted essentially as described in Materials and
Methods. Each value represented the mean + the standard deviation of

three experiments.
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Figure 3. Effect of water extracts from Du-zhong on the lipid peroxidation of
mitochondria induced by Fe**/H,O0,.
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Table 3. Toxicity of various Du-zhong extracts toward Salmonella

typhimurium TA102
Du-zhong extracts No. of bacteria/plate*
(mg/plate) Leaf Raw cortex Roasted cortex
Control** 1613142 1613142 1613442
0.25 15334202 17274230 1747+148
0.5 1671191 1670+152 1736126
1 1649161 149019 1558437
2 157516 1765124 1412433
4 1638144 1493179 1889+47

* Data are meanststandard deviation of three plates.

** The no. of control was determined without Du-zhong extracts.
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Table 4. Mutagenicity of various Du-zhong extracts toward Salmonella

typhimurium TA102

Du-zhong extracts

His" revertants/plate’

(mg/plate) Leaf Raw cortex Roasted cortex
Control** 259449 259149 259149
0.25 299435 29121 260+44
0.5 284164 272+14 253125
1 312411 263133 293412
2 315+£39 268+24 246+31
4 300£45 240435 25113

* Data are meanststandard deviation of three plates.

** The no. of control was determined without Du-zhong extracts.
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Table 5. Effect of H,0, and t-butylhydroperoxide with various

concentrations the mutagenicity of Salmonella typhimurium

TA102
Mutagens Dose (ug/plate) His'revertants/plate*
Control 0 284127
H,0, 25 491+49
50 57313
100 79413
250 769+17
500 788%10
1000 0
t-Butylhydroperoxide 5 407130
10 437117
25 507+13
50 678%+12
100 854+£16
500 1742+14

* Data are meanst standard deviation of three plates.

** The no. of control was determined without mutagens.
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Table 6. Effect of Du-zhong extracts on the mutagenicity of Salmonella
typhimurium TA102 induced by t-butylhydroperoxide

Du-zhong extracts His" revertants/plate* (% of inhibition)**
(mg/plate) Leaf Raw cortex Roasted cortex
Control*** 1955+113

0.25 1803+30 (9) 1957+13 (0) 1995+113 (0)
0.5 1642+131(17) 1960x18 (0) 20344120 (0)
1 \ 1569£111(21) 1962+4 (0) 1965£39 (0.7)
2 905128 (54) 1954£14 (0) 1926+35 (3)
4 70244 (65) 195044 (0) 1901+68 (4)
Spontaneous 30948
revertant

*Data are meansztstandard deviation of three plates.
**Inhibition (%)=[1-(Number of His" revertants in the presence of Du-

zhong extracts / Number of His" revertants in the absence of Du-zhong

extracts)] x 100

***The no. of control was determined without Du-zhong extracts.
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Table 7. Effect of Du-zhong extracts on the mutagenicity of Salmonella
typhimurium TA102 induced by hydrogen peroxide

Du-zhong extracts His" Revertants/plate* (% of inhibition) **
(mg/plate) Leaf Raw cortex Roasted cortex
Contro]*** 816144
0.25 797+30 (2) 816x44 (0) 826%3 (0)
0.5 750240 (8) 821£18 (0) 854142 (-0.5)
1 727120 (11) 84214 (-0.5) 793+£31(3)
2 728+47 (10) 818+14 (0) 777£19 (5)
4 683122 (16) 79414 (3) 753129 (7)
Spontaneous 309+8
revertant

*Data are meanststandard deviation of three plates.
**Inhibition (%)=[1-(Number of His" revertants in the presence of Du-
zhong extracts / Number of His" revertants in the absence of Du-zhong

extracts)] x 100

***The no. of control was determined without Du-zhong extracts.
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Table 8. Effects of H,0, , roasted cortex and leaf extracts of Du-zhong on

cell numbers and viability of human lymphocytes*

Sample Concentration  Cell no.(10%ml) Viability
Control 0 2.49% 0.07 95.7+ 0.3
H,0, 50 uM 2.44+ 0.05 95.6+ 0.4

100 uM 2.48%+ 0.01 95.0+ 1.1
200 uM 2.24+ 0.12 95.0+ 1.7
Roasted cortex 0.5 mg 2.03+ 0.15 959+ 1.3
1.0 mg 2.16% 0.02 95.1¢ 0.6
2.0 mg 2.17t 0.03 95.8% 0.7
Leaf 0.5 mg 1.97+ 1.21 95.6£ 0.5
1.0 mg 2.14+ 0.15 96.8+ 1.8
2.0 mg 2.23+ 0.09 96.3+ 0.5

*Human lymphocytes were incubated at a density of 2 x 10%ml. Viability

(measured by Trypan blue exclusion) was determined before and after

incubation with Du-zhong extract or H,0,. Results are mean + SD for

n=>3.
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Figure 4. DNA comet images of lymphocyte. Fluorescent of staining with
EtBr. (a) undamage cell , tail DNA <5%; (b) slightly damaged cell,
tail DNA 5-20%; (c) damaged cell, tail DNA 20-40%; (d) highly
damaged cell, tail DNA >75%.
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Figure 5. Effect of H,O, on DNA damage in human lymphocytes with
COMET assay. Results are mean + SD for n=3. Different

letters denote significantly different (p<0.05) between each bar.
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Table 9. Effects of water extract from roasted cortex and leaves of Du-zhong

on DNA damage in human lymphocytes with COMET assay

Sample Concentration (mg/mL) Arbitrary Units*
Control 0 40+3°
Roasted cortex 0.5 41 £10°
1.0 50 +13°
2.0 69 £15°
Leaf 0.5 40 £ 5°
1.0 42+9°
2.0 50+6°

*Results are presented as mean + standard deviation of three experiments.

Values in a column with different superscripts are significantly different
(p<0.05).
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Table 10. Effects of water extracts from leaf and roasted cortex of Du-zhong

on H,O,-induced DNA damage in human lymphocytes with

COMET assay

Sample Concentration Arbitrary Units
Control 51413 °*
H,0, 50 uM 198 +16*
H,0,+ roasted cortex 50 uM+0.5 mg/mL 190 £20 %
H,O,+ roasted cortex 50 pM+1.0 mg/mL 185 +18 *
H,0,+ roasted cortex 50 uM+2.0 mg/mL 168 +14%®
H,0,+ leaf 50 uM+0.5 mg/mL 160 £21 >
H,0,+ leaf 50 pM+1.0 mg/mL 134 +15 <
H,0,+ leaf 50 pM+2.0 mg/mL 123 +11¢

*Results are presented as mean * standard deviation of three experiments.

Values in a column with different superséripts are éigniﬁcantly different

(p<0.05).
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Table 11. Experimental procedures of water extract from Du-zhong leaves

(WEDZL) inhibiting DNA damage induced by the H,O, in human

lymphocytes

Group Reaction I* Reaction IT**  Aim
A H,0, +cell +WEDZL Repair
B WEDZL + H,0, +cell Scavenging ability
C WEDZL +cell +H,0, Defense
D H,O, + cell +RPMI Negative control
E RPMI + cell +H,0, Negative confrol
F RPMI + cell +RPMI control

*Cells were spun down and then washed down two times with RPMI 1640
medium after reaction I for 30 min. After centrifuging (900 rpm, 5 min),
reaction II was proceeded.

**For reaction II, the reaction time was 30 min.
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Figure 6. Effects of water extract of Du-zhong leaves (WEDZL) on H,0,-

AN

induced DNA damage in human lymphocyte with COMET assay.
Group (A) H,0, reacted with cells first, then the WEDZL added.
(B) H,O, reacted with WEDZL first, then the cells added. (C)
WEDZL reacted with cells first, then the H,0, added. (D) H,0,
reacted with cells first, then the RPMI medium added. (E) RPMI
medium reacted with cells first, then the H,0,added. (G) RPMI
medium reacted with cells first, then the RPMI medium added.
Results are mean + SD for n=3. Different letters denote

significantly different (p<0.05) between each bar.
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Table 12. Scavenging effect of water extract of Du-zhong leaves (WEDZL) on

hydrogen peroxide
Sample Concentration Scavenging effects (%)*
(mg/mL)
Control 0 Qd**
WEDZL 0.5 15.08 + 0.02°
1.0 26.72 % 0.04°
2.0 69.75 + 0.01°

*Scavenging effects % (capacity to scavenging the hydrogen
peroxide)=[(absorbance of control at 610 nm)-(absorbance of sample at

610 nm) / (absorbance of control at 610 nm)] x 100.

**Each value is the mean + standard deviation of three replicate analyses.
Values in a column with different superscripts are significantly different

(p<0.05).
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