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A% %F(Emodin) ¥4 jh ¥ DNA {58 &
EERR RS RN B A ST e
e fE L&y R

Role of emodin in the Regulation of DNA Repair Enzymes
In Cells and the Application of Tissue-Specific Nanosphere
Preparation in the Therapy for Hepatocellular Carcinoma

¥R B aHK

o b B B I A AL TP

#n R

RIERZRF—RECTHEE B A FHFREN g% B ATH
JERE R BB F TSRS RE  FEHLERHAEANR S ARZE R
AHBEARBRCLBEZ L TIHM B EUIHF000% - 38 — 2
LR B EECREERRLESZAERYBRRERCE  £LE3 2 5H
MR FREEEFRELERAOER - A LR REMNYIER » mik
MEREZE M HUEBEWSHEEARAYYE -

BERERRNCHEARTKRS  AA LY@ A R TS5 » 4]
hoif R ~ WP ~ BAEE ~ 3L - M E R A B 5T 8 10 e i i &, 52
DNAFZER X HIDNALERLE LB HERE - 2L aip
v E%E 8 #1454 DNA & B a4 4 iiﬂﬁb DNAMZ#EBEZEFR L ER FAR
MR E RGNS DNA 53] » AL BEAFED M Riut) oh it
AN EAMAZREE (Emodin) CARLBFINEBRIESHER » 12
EBBHAFTE - A —Fd ﬁﬁ“]"‘i_tzﬁﬁi%ﬂ% (Nanosphere) B % 4
*%’i&%’héﬁﬁﬁfi 4#ﬂi.ji %A%“}ﬂ‘%ﬁté‘“r Jﬁlz.nt.—"-iibﬁiﬁﬁl] B ' 4m
fo B & d 5% 1E A (Phagocytosis) 4§ &4k A tm B & @ i 3] 74 B 89 3L
& BebARE B (1) ¥4 Emodin A2 #kr & &) it J& B N A BT/
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O AR R A LB o (2). 331 Emodin # A e ¥ DNA £ 4
AR ERAIERBRE - AR EATRER > 43 Emodin HAT4
tafiy, (Hep3B) R B4 Bk ¥iafidgH 5 (WI-38) o & 8 45 &
Emodin #8 #4 -F it ¥4 Coulter counter B & H #4& » H f 92% 1A L= #8484
F-F3H44 180 15 nm» R {EHYg—3 ' BbREB R DNOCHHREY
rémfo AF HF eI RFa N o ﬁiﬁ.f\#ﬁ%‘s‘téﬁ:‘éﬁ% » Emodin $LA8 AL+ 2
Polymers # A €35/ X Z/F A Mm% % Emodin 2 #34 - 4 Emodin #24k
F iR 4% vl HPLC B & H & 4p 4 E_ 7—% 28.5 £ g/ml » & F B iF+4 Emodin A48
A FHBAELH Emodin #EF e @B ZiapmFHeE R
Emodin A2 44 F &) 8 20 7T i % %] € ¥ 45 Emodin 2 300 4% 24 £ > 85T AR 4%
F A A A % & Emodin /A bl ehfe /1 > M T AR KB B TR TH
AR o Bt Emodin B8 FRB EMERARFRSBRAZSETES
M (Target specificity) HERZ B Mm@ ER B A8 5 —F
@ ' Emodin P2 T & L REZIE A b R+ 88 % 3 5 ¥ UV-induced DNA
damage Z %mj DNA 15445 /1 * 52 Emodin ;& & ¥ ho i B 3% 81 38 7% 694
Ao H¥taP T ol DNAGHEZZ/AABRBEF TR

B4R - KEF - BT -HE@ak - st DNAS#HER

Abstract

Hepatocellular carcinoma (HCC) is a predominant malignancy in Taiwan.
Some anticancer drugs inhibit tumor growth by blocking cell cycle. However,
the tumor cells are recovered once the anticancer drug is eliminared. Treatment
of tumors In patients remains principally by surgery and chemotherapy.
Because of lacking target specificity of anticancer drugs, the dosage of drug is
usually elevated in order to achieve appropriate concentration in blood stream.
This raising dosage of anticancer drug consequently generates severe side
effects on normal tissues. By developing target-specific preparation, the side
etfects induced by cancer therapy may be improved.

The carcinogenesis is wildly investigated in the world. In general, there are
all related with the mutations on particular genes. The chromosomal mutations
In several cancers, e.g., hepatoma, lung cancer, bladder cancer, breast cancer,
pancreatic cancer and other cancers have been identified. These chromosomal
mutations may be the important factors that causing cancers. DNA-repair
enzymes recognize chromosomal mutation and restore correct sequence. This
effect prevents carcinogenesis in cells. The functions of anticancer and anti-
mutagenesis of emodin has been reported. On the other hand, the particular size
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of drug-coated nanoparticles are enable to be transferred to liver, and the
particles are then entered the liver cells by phagocytosis. There are two aims in
the proposal: (1). Evaluation and application of emodin-nanoparticle in the
therapy of human hepatoma cell (2). Studies of the effect of emodin in the
regulation of DNA-repair enzymes and the mechanism of anticancer activity of
emodin. The results indicate that emodin possesses cytotoxicities to human
hepatoma cell (Hep3B), skin fibroblast and normal lung fibroblast (WI-38).
The emodin-nanoparticle was prepared according to previous report. The

diameter of the particle (more than 92%) was estimated to be 180 =15 nm by
Coluter counter, suggesting the consistency of the particles. In addition, the
polymer matrix of particle was evidenced no cross-reaction with emodin. The

emodin content in the nanoparticle was calculated to be 28.5 1 g¢/ml by HPLC.
It demonstrated that the potency of emodin-nanoparticle was 300-fold higher
than that of equal amount of emodin. This implies that the features of low dose
usage and target-specific of emodin-nanoparticle may reduce side effects of
emodin in cancer therapy. In addition to the effect of anticancer activity,
emodin promotes the capacity of DNA-repair for UV-induced DNA damage
with a dose-dependent manner. The real mechanism of the regulation of DNA-
repair enzymes is accomplished.

Keywords: Emodin, Nanoparticle, Hepatocellular carcinoma, Cytotoxicity,
DNA repair

e

RAYRLABERAERHAEHHART ERXFELLBBRELT
@ pge  ARRSYS2 T RBKBEZEEEGFPERFIERELMER
Mk AR - BATESARIER A Taxol (F B & 0 38]) BEESE
Microtubules miE T H &M L K tm iR 6) F 44 H (Mitosis) » 3 H4/E H # a2
AR GRF e N ARRA LB AZHORE - AT EHABELEH
PESENPEREAEMFESEANIANELEARBRISIFELARN X
B Hsbmfe AH M > TR RMAETBER LET EIHMA £ 56
W c MG FPREATERANTREHRAAR AT » BLE T & Lt
it BiE— S UM LB ERAL RS T ENKERERR
FIRREBIEH -

BATRE GG TR A F RSB HEEAAHZ
Fok o REAEHAERANHER EERENERTREMRE > BIFFER
NETRERABEAGZEGELRE BN EF —KEFRHOOME - BE
REMB—RETER  AEMBABRBAREZZERE  BAHWIFES

AT
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BIFBEREEREY (1) HFA R EREFUTRELAELEETHREBRRL
ETE - HAMASERET R REROARBRE S el meiEt
SN AR RYRRESHAENRR 2-4) HLE AP i
MEREmBEGHE T TR EE MEFEALRENIERALR
AR EHFEIA - BEHAESE B AR C ARKHEHET XX E
aflatoxin Bl (AFBl) S4BT R F > SR EFF I BN B EEY
ATEHTASORBEAUAE O - NS BB B8N AR FE
(6-8) c B & FA A BE@IBZDNAM F £ 6B ¥ RLHZ -

FErtmfn TR BEE4H DNA SR 24 085 TR
DNA glycosylase 8 % 'S 28 2 FH L 8 PAEAHYE B4 & M43 %,
BEWBEERE HEFd DNA polymerase B DNA ligase {ﬁﬁﬁﬁﬁi—
i % &R o ﬁtl,i}éﬁifﬁréﬂf\ﬁﬁﬁjh DNA B Fm B kv R AE -
REREELAHEIZREG DNA B Z A MPaMERRE é%‘*&a%ﬁm
f kX B  [2émfe 72 DNA fﬁﬁﬂ%?%ﬁﬁ ERMEREMNE ? £
%E DNA #Biist £2 2844 ? R EFF TR - BiboRiEHH A
B s DNA S FE MR K %iﬁ,ﬁi EH EAEA RS ER 0 Al Y
MR B BEESAER ER AR EFRTe R E L T miehit 0 B EFHNE
EREBHRERHR - LR ELER T E BREYHFHRAE BREFTRE
RIEFRBRZESEETERAIER -

BRTEE b ab#HERu @y ﬁh*%&“@a; At EFET
FZEFRER M TSR EREER LR OHEL > BFHE
%?Aﬁgﬁﬂﬁ’Wﬁﬁﬂﬁaﬁﬁﬁﬁﬁiﬁﬁﬁ 5] 4o K3t E AT
Aty K% % (Emodin) EAREEAMEBRANLTEENER (9, 10) 24
Hax M ERFE A —F o UL EMEEER > aNLAE
BTz P EREAAHABRMERNLERSHARE 2R T
Hﬁéﬁﬁ%ﬁi"“ﬁmﬂﬂﬁﬁ'%i R BT R MBLE B3] A
PHEMMIERFTHEEE AT LENERIBERTEAG - AbERA K
zkﬁﬁiﬁvfﬁﬁaﬁﬁ%ﬁmﬁ ey mAL EEERBRBAEER  HEBATE
RE B A E B KA E -

BH—FE o &8F L2 B0k (Nanosphere) B F A& R 5 F 645
EH BEANDMABRTFACHOAEEIEHINET  whAEAEsH5%
£ B (Phagocytosis) A &M Ntmfe ¥ MEFEREMR - FENIL > &
FE ST EESEAESTE G 2EmodinA2 &k F > B2 A% EHapSs
"BAE A AF AR B =2 Emodin ANl A2 2688 FIFEEHEKR
N TR @z R io ) > BT BT SO ERA B EDE
MElEm R AEELEIER - B EFRFEmodin f£38p DNA 1544 &8
FEMAAE  BUAFWEmodin® A RE BB T T RREBE B HFRIEAS
HHEIERD  HABRERABRETA A S8 - AT L ARE  HA
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FEZRERBBAER T R RSFERSEBRY (11, 12)
HYehABERATLRE—TAF RSB IR o

R
T B
Azt EATHA Emodin {48 257 £ RSigma 2> 38]

4a i kk (Cell lines)

1 B 8ok A AT RESS % Bir (Hep3B)** » Human normal skin fibroblast
& Normal Lung cell (WI-38) 14 £ B ATCC a8 - ¥R T X8 BHR
FTR g R SR E R MAMEBENER » et a5 Dulbecco's Modified
Eagle's medium (DMEM) % Minimum Essential Medium (MEM)4 10%
FBS %40 mg Gentamycin 4 & P ©
**H LB  HepG2 R Hep3B [F] & ASAAF/ fm itk » HepG24% JEBAIAT %% 5 3] A
Z A& > @ Hep3B #4BAMF R B E R AL BAZIHERAGZBANRXFTE
# > BebiEA Hep3B BB T SEAREZTHREN -

B P RNA & FE

Cellular RNA #4 3 B 4% 45 4m Bdk %4 » $4 TE % TBS buffer % » if
pA Lysis &% A Bs > 24 Guanidinium Thiocyanate FjEZE » & 5.7
M CsCI/EDTA A8 5 sk 20 aF4hib2 o RNA EE&TE » sali
260nm ZRAEEARE > B H 260 nm /280 nm &5LL4E °

Polyisobutylcyanoacrylate nanoparticles (PIBC -NP)#) & # 4 7%
24 isobutylcyanoacrylate R HH# B4R FEHAER R 4 6EE X

EmNEE > LARETHEABFATIHTRS LW EHBAKRSETHE
L RAORBERE  TEHmEAIK - LAFTA acrylic derivates R & # £ 8k
%ﬁﬁf%R%A HrastE LR AT FE (13)-
Interfacial polymerization : nanocapsules BT EEERANIEEN @
(14) HEBRESR S Bahhipfo kg R REe =
T RAM RS ;{% HREYLE AR MmEEAKAAREA - emodln s
B o AR K T EE 0 A b IE R emodin ARG F o« Bk
o F

748 ! absolute ethanol 25 ml
emodin 25 mg
Lipiodol 0.5 mi
isobutylcyanoacrylate 250 pl

7k48 * 4 0.5% Pluronic F68 2z 7K % %% 50 ml(pH 6)
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VABEG R ERHEE T o 45 i 48 — 3% 8 49 58 A 7k 48 P » nanocapsules 3L BPAS 5%
EARKBERERILGE EERHI IR EREARE - BURRBEREHF L
AFRERR RV £ 12.5ml - Pk 8% - #1448 sintered glass funnel(grade 4,
poresize 11-16um) » X118 K& FAH 1% > BP9 ® 13 F 39448 4 200-300 nm
ZEMRMBE  ARAEMETRALREBEHA -

i .

@ 74 PIBCNP $ 2 48Rl %

ﬂ%’*’*‘ﬁunz PIBC NP ;&% acetonitrile * & A HPLC B 8 g4 45 » Bp
BB AE - B IR EF 2 PIBCNP 12 45000 rpm &0 1 /]85 3] b 5%
R F o m@% BT ERELARESENAHESLAEPIBCNP ¥ 24

!

# 4% PIBC NP ¥ 2 88 4 #%

& USP XXIII & 7 ik » #% 8 % % nanoparticle #:%& E A& &
(Spectra/por;MW cut-off 50000) > paddle &#&if % 150 rpm 42 553d 4 40% -
XL HPLC Bl# 2 4 & -

Emodin Z 75#% F 7%
Emodin #) HPLC % #74% 4% :
Column: Merck, LiChroCART RP-18 (5um), 4.0x125 mm
Mobile phase: acetonitril : water = 60:40 » X phosphoric acid 8% pH {4 £
2.5 1k 0.45um BB LB IE o
Flow rate: 1.0 ml/min

UV detecter: Spectra-Physics UV2000 » & & Bl £# 220 nm
Internal standard: indomethacin

PIBC NP A/ B & & 5h R

P RAR K2R F & A R ST 48 M & 3 & (photon correlation
spectroscopy, PCS) » A LR BRI T HA AR A OB L8 0 FAREA
ATHMCEE ERARX TR FHGERBAGETHUH L
(dynamic light scattering) = o408 Ml 55 B A A T4 AR AN T 85
RPN E S e E TR 2 B ek g b(fluctuation) » 42 8% & K3k
B O R AR BT AT 8 5 AR A hme - AR AR T 4%
RYCETERANGOHBES AR DAR YR FAERRPHIBRRE
HRE » F—RAT AR R LG FHMEH IR TEATHARBYHE
EAFLEARFAALNRM AR EATFHARESE  SHARE  BR
F % (inter-ference)sk F& > HE M A LB E - B AE ek FHFAS » Hia
HUERAY FAUESBETFHA LML T S LEELAY 5 & R348 L%
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EaMEFR g AR - e RMRFESGIHEUER  ERBIBEEZE
SR R TaNESRR R R HIER 285 7T A 48 M & (correlator)
Ry ABENIESG N > THEB I AEREL B F 48 B & B (self-
correlation fun-ction) » sbfB M B — R 2T R ARG BE » RRHRBREZF
RFIRBLE M MARER IR E —EZ 1% 0 BSLBP T & B A ey
BoREHRAARALI R BAGKER HEECHMAMERY
MBSO - B EHFBERFRIFR » R 02um BEBIBE — R Z &8
Ko BBERTEE MALGHK cell ¥ E 4k E 3 min £ E A Coulter
RPCRAE A RBZ - EBANERCR(m)eg G R/ gR > 28
ETRRFHIRRBK - ATERERTHIMRALR  BEMATFRE
& i A 0.5% phosphotungstic acid /A& P # & » BEAFER L > 3118 1L
FEXETFRMGREILERE -

5T = ¥ #4547 (Differential Scanning Calorimetry)
ERB e(OmME)BANERA ) EARRLRY  KERPREMWARE
(30-250°C) R 4Z 82 E(10°C/min)#g » AT 47 ©

PCR & RT-PCR

PCR #7688 © 4a88# 100 ul + 4% 100 ng DNA, 50 mM Tris-HC!
(pH 9.0), 50 mM NaCl, 10 mM MgCl2, 10mM dNTP A& 200 ng primers c 950C
Denatured 3 448, A0 1 ul Tag DNA polymerase, 3% &% 940C, 30 #Fb;
annealing temperature 30 #»; 720C, 30 # & 40 Cycles, &% # 720C, 10 4%
48 - RT-PCR 2 2% 4 558 8ot P > 8884 100 ul ¥4F RNA
250 ng, 10 mM dNTP, 25 mM MnCi2, 200 ng Primers & 2 ul rTth & #
Reaction buffer » x4 700C, 10 442 %H #f cDNA - R EWAF » FHTF —
3 B% o gL Chelating buffer 3 MnCl2 » Fmmw MgCl2 ## 940C,30 £b;
Annealing temperature, 30 #»; 720C, 1 44, 40 Cycles - 4§ PCR &
RT-PCR & # 4 % A Ethidium bromide % &, i L Agarose T sk 5 Bf
,Z o

fa R, M IRR
ARRBREZYRE R ANt HEBHEH 37C 2% 16 h
[3H]thymidine (2 mCi) B Ao each well + it 4453248 370C for4 h. # 4
t Thymidine %4 & & pL diluting with 1ml of phosphate-buffered saline
(PBS) containing cold thymidine (100 ug/ml)#& ik 7%. DNA &L cold 10%
trichloroacetic acid (TCA) B, #& 5% TCA M 7Kikt8,84 95% ethanol 2
¥z . [BHIDNA 4 0.5 ml 2z 0.2 M sodium hydroxide solution 5 ##4%, &
%z vials #4 3 ml of Ecolume scintillation fluid (ICN Biomedicals).
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[3H]DNA 7% 4% 4% 5% & ¥4 Packchard Model LS 6800 scintillation counter ]
EZ.

Flowcytometry

Emodin (25  g/ml) feA%mig (1 x 107 cel/ml) 4 .4 & E) a5 1 14
PBS & H R B E K4, BA 4% para-formaldehyde/PBS (pH 7.4) # %
m B E 30 mm. # 1,000 rpm &« 10 min, & 34 0.1% Triton
X-100/0.1% sodium citrate at 40C ¥ fotmf 2 @ %M 2 min. Propidium
1odide in PBS (10 g/ml) Ao fmpit» 370C 46 M 30 min. 41 &2 &
7% & LA FACScan flowcytometer (Becton Dickinson, San Jose, CA) i8] % 2.
FRBEEVASE 5000cells, Friges £ H oL LYSIS II software DM

Southern Hybridization

Southern blotting %ARIE —MRAZ E P ERBIT > 5 il 4o F : DNA A 5 14
Agarose F k4 & LA 1.5 M NaCl-0.5 M NaOH denatured 14 > #& 3% £ Nylon
membrane - % pre-hybridization & hybridi-zation % % 7% - IF £t 24
random-priming % 42 b M &} 4% » 47 hybridization [§#& 14 SSC/SDS %
B &K & 0 Bl 12 0 E # 4 intensive screen &% & A o -700C
autoradiography £ 4§ & h Pkt A& £ o

DNA Sequencing

i dideoxy sequencing 7% > LA Sequenase 2.0 kit(1JSB) # Cycle
sequencing kit (Promega) 747 £ DNA 53] o %45 5 BRARAR & 50 A7 e 2 45
EHAF LR

Cell-Free Extracts &4 & 4

MR ENTRRECARTERLMREREEZR T » OB URIRIER
(10 mM Tris-HCI, pH 8.0 4 | mM EDTA & 5mMDTT) {#ta ek & » 5
PP @ AKMEEZF 248 o Fhv 4ml KAEKR [50 mM Tris-HCl
(pH 8.0), 10 mM MgCl2, 2 mM DTT, 25% Sucrose & 50% Glycerol] & 1
ml 14 Ammonium sulfate » # 0°C F#$3 30min 4% > &H 42,000 rpm
B 3 NBF o ATAF AR 4 0.33 g¢/ml Ammonium sulfate 3 A5 484 % &
% » i 24 25 mM Hepes-KOH (pH 7.9) 4~ 0.1 M KCI, 12 mM MgCl12, 1 mM
EDTA, 2 mM DTT A 17% Glycerol #45 12 /)85 o prid s gtz a2 -80
C o

UV B8 812 Plasmid DNA &) & #
Plasmid DNA 4 %8 4% 24 50 g g/ml ;5% TE buffer (10 mM Tris-HC],

-116-



pH 8.0) » &4 254 Kk &=z UV x84 (0.5 W/m2) » it 24 Pyrimidine
dimer-DNA glycosylase (700U/ £ g protein) {4/ plasmid DNA 4 & 557 -

DNA 124 R F&

50l &4%& 2% 03¢ unirradiated closed pBR322 & 03 ug
irradiated pAT153 substrate, 45 mM Hepes-KOH (pH 7.8), 70 mM KCL, 7.4
mM MgCl12, 0.9 mM DTT, 0.4 mM EDTA, 2 mM ATP, 20 yu M dGTP, dCTP,
dTTP, 8 u M dATP, 2 1 ci| @ -32P}JdATP, 40 mM phosphocreatine, 2.5 g

creatine phosphokinase, 3.4% Glycerol, 18 z g BSA & 80 py g extract
protein.

30C RJE 6 /\BF o
DNA 1544 s /1 &9 78] &

1% 4 55 7 4B & 4% B Autoradiography &9 7 7& » DNA 154 R JE &
20 mM EDTA # % » 1, RNAase /68 10min #£ %4uv SDS £ 0.5% A&
Proteinase K % 190y g/ml » # 37°C, 30 min /& 4 Phenol/Chloroform %

BE DNA o L 1% agarose Eihn st B A %£E# BN Kodak & A
(XAR-5)

3 3
BEERAUNR—ARAEBE L& KB 0 @A e o BE 2 R <

SHERRNEMBEAETCIRIERE  BAaH ARG RETHELARS
B RIMEGFREEZFEHBAM HAMANXRCELERIRR B LS ' B
SLETTEMREBEEE s EHNBAI RS CABANRXAFTRAE » &4
MBLEBREGRE - AFZRmlt > 1F B~ WE > BB -~ il
%~ R RRR BB AR fe e, 3 ST A8 3R, 4 é%ﬁ— TREANEENHRR - BT
MEAEE (Emodin) £47E L&9E B BN 0 &I Emodin # # AL A8 %
i (nanoparticle) % LAif%ufﬂfﬁmﬂaz%ﬁﬁm EH e "HH A

Fx” PRl (ol —)e A7 4 3 ZEmodin-nanoparticle 34 Coulter counter
A EERABER92% A b2 BAREH A 180 £150m (el =)
PRz BMad 2 AAFHAETFHEMERE Emodin-
nanoparticlesh# (ko8 =) R HEE G 0L GF SR ERBFAEA R
# Emodin-nanoparticle gy @ s S o038 2 if gAY (wk—) BT
HeagxHg -A—FH@ T Emodm z UV B#% (whw) 34
HPLC 4-#Emodin ##ifrz L og it Migesatbiiaz X (WwH EARE
75v) » Emodin
WA A 285 yg/ml o sA i RERA A R 48 EAE R B 1R - 88T
Emodin 2 Polyisobutyleyanoacrylate (PIBC) a4 & X B 4FH (4o
+ & B \) e & B iR S Emodin AB N 7 A 8 B 4 Emodin¥t oF 7 4 e
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3 ¢2 Iindomethacin

= indomethacin

& 5
] s
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3 1
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~ e
A
® 5

B % - Emodin HPLC & 47 B
(A)Emodin & P 8/2 £ &
(B)f:l-:. Nanoparticle ‘:F' i8] f?—.z_ Emodin
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BAT w2z tmf H M 4 R > Emodin AR T3] 50% &) % 34 7T fE 1K
B 4EmodinE B F 220044 £ (B AKET) BT8R FETRA
WL EEmodintEF A e gy e /1 > T AR BE E TR T A RAAHBR - B
SbEmodin#8 ik F B EMME R A SRS AR T F &t (Target
specificity) $E ML Bl st AAFE T8 -

F—F & EmodinCHFREELEAFRRTE/EH > A3 £ 754 B Emodin
FiHzdma A e PDNAGHER G AEA® - § R g (UV) B
ta 1% 4% 5] A= DNA 7 i Pyrimidine dimerm it X & £ » iE ¥ @38 2 DNA
BB E AR NS R R MBI T/ - BstigE UV Bieik
E#imfmDNASEERERSS e EFHtt - AitE 4 HEmodin
(5-15 pe/ml) #E3EH UV-induced DNAS B pArig e fm b/ % » B3 %
Emodin JEE ¥/ HERERA LR (B +—) - Emodin B 735 3%
by, DNAGAHGREN - A — P RAEFR > FRE » KMAIARI-
PCR{EBIDNA#S#EE £ XPA 2 AR &R » £#R%E B £ Emodin /EH 4
B4 0 B DNA#S#EF XPA 2 ABABBHEGHE N B +2) B
Emodin =T 14 L A Bi 8y A m i P DNAS 82 & XPA KB RIAZAE
A AsbBE A HEH UV-induced DNAS B ghse ) - B meh /e A M 48 F 18
Y WRRERTTHEL TR -

il £

BELIEME—RETCRERE mFwEBaARe8mxa &4
BE > B H‘ffﬁ%ﬂﬂﬁﬂﬁlﬂﬁﬁhjﬁﬁﬁﬁ” Fredy o B it 8IF A2 AT wiohE
JEAL T TP b LB R BT iR B EE  HAGEAH
Afeg e ﬁ%,tﬂﬁmm}%ﬁ JE Z 84535 3 & 7 e i F M (Cytotoxicity) &)
MR AR ENEeRBEpBFTHE e TedEE  ELAH
FAPREBLEEAEEZRARE BFHEASBELIHFHREALTH
BHEAGRS  PUFAEDF Eeint kT EELEFEMIES A6
ik o

MESTAMEGEE  HESRAUAERFE—FTHNHE - E
W dm e, B R fe R il ﬁ@%mzﬁaﬁi%& A AN ERR
FaimitRai s kB ETEEFTOAR - AN BT ﬁ“*ﬁﬁﬂﬁ‘fb
A% H DNA @ E F & fi i BYLSEER DNA 577 4 2
%éﬁ*%ﬁm%%%ﬁ%mmﬁm%%%ﬁ%%%m@%ﬁix%%
b b A RBEZIEAME EEHEFoBLRAZNT ERLRIL
4 B DN A48 o € o

F¥mprhih—2a8HE#H DNA B2 Ems (83 DNA
Glycosylase ~ DNA Polymerase & DNA Ligase) ft £ B g ¥ RIFHEE R 2
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DNA Sequence - B sbax{g iE Fém o R €4t > Aeitmp A b2 DNA 15

)R 7 A AL HTIRAE o {E%%WE‘%@H@EEKLZ%‘%*M@ DNA $ Ra7 > i3
LB ERBESRB?PRBFEERZHIGH 2 B THEEANE P HE L%
E}izgﬁéﬁﬁifﬁéﬁlﬁnﬁ > Bl pbdo B B 4 HE 38 SR 4% A B & 3R (expression)
ii*f’ﬁuféﬁ DNA Z BE£EW » RIS EMiIE B F AR IE % a5 108 o

ERHNEEELSY B ANEKTRECEEARBE R EILXESTE
%’Eé’l R BB A SBRAMREARBEE et - ALK
HEHETZEAMRAEERGBIE -

AT ETHARCERBLE PE AZTHER EIRG - A S £
(Emodin) B & & 3% e fo & h A8 faﬁﬁhﬁ*’é‘ﬁmﬂaﬁmﬁk%; o B bk 3
A REBA U wE ST HEEM (Target specificity) #§ T2 & bk 2 - BF .
A ECEFBATHARAEHEnodinB Ak 8 & RS LBEBE S 2
Emodin 3&82004% 04 ko A b R3t & R4 3./8 % € 49 Emodin (5-15 ug/ml) A
AR Ay DNA #adgtE XPA 2 AR &3 M AA 4 DNA
FENEN  BRBE—~PELEEZ 0T Emodin & » B Emodini2 %
REBRAELLEABREAGES Rt —Fx e tARag LR
HRABEREGTPRY -

SEUNLZHER  FENBENNM AR e ARG L8 8485 0 K
AN ZEARA - TA S ZHME T Emodin 2 5% #4383t 57 % 2 2% 4t
DNA #Z2#EB 2t Ae LI EARBMERE—BERA F 28808 & 3|
RFTIMBAOMA RS G > B EE e B/t L P B8 F 214y -

g = a2 #& B

AN EIHMAER EmodiniB ik 8 » R B S LBHEF 2
Emodin 3%2004% XX + » FF 4 3B8%] €45 Emodin (5-15 pg/ml) B % B $r A
Himfe T DNA 538 F XPA 2 A A X3 i Mmigibta i DNAS AL A
mBEFHH DNA S Reh4E /) - B BEMEAT F e A%
BAMNESERY BN ARAFERREACTRENS B P Hmeth
F#BEMAA L%  Emodin BAEAEHRERERMEN - BAHHZ LI HA
zﬁzw%ﬁé%@¢¥MW%i&ﬁ$&” AHERMZ (AFEP &
AT R REREE T ) B TR (A EHYBRERARET)
RRAREN (A RBAABSALYE o) RAELAALHEMEL LEED
m—eERB Bk FEL RMOCEL—BEH5HIBEFER KRR /48 DNA
ZHBEEITRZBEA AL B TAL AT LELO LR HEAH P &
Z 4k .Jl%a‘:;*} EHNANFRTERAREREASHRENEAH —He AT
BAT - BRIBIAAI R L@ HF S F 0 mty  RE—F A RERn

-
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AEif HibtwitEoBRANEME PRI ERXELERMAER K » LB 44
BEH T EARAS R A PREFERHARE ,ﬁﬁﬁ’géﬁﬁﬁﬁ o AE
LT PaEE DNA S8 FH  HBESBRE—¥ERESYA  ££

iy

I TENBLERAEEMTAAER MIABART  Eofti H —44

f st DNA (S#BEZ0 BT EFRY e REibzhie B
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