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Effects of Hwangryunhaedok-tang on DNA Damage, Antioxidant Enzymes
Expression and Acetylcholinesterase Activity

Jin-Young Moon™
College of Oriental Medicine. Dongguk University, Kyvungju, 780-714, Korea

ABSTRACT

Objectives ©  In Alzheimer’s disease(AD), [ree radical oxidative stress caused by amyloid beta-pepticde
may lead to  DNA  damage,  neuronal  dyvsfunction,  neurotoxicity  and  ecell  death.
[Twangryunhaedok-tang(1HT) is traditionadly used for the treatment of pyrogenetic diseases. To develop
a new anti-AD drug [rom natural herb, HHT was selected and extracted in this study.

Methods :  The antioxidant acuvities of HHT water extract powder were examined by hvdroxyl
radical-induced DNA strand nicking assay, and antioxidative enzymes expression assav in HAUIE coll.
In addition. T was examined for the nhibitory effect on the acetvlcholinesteraset AChE) using by
Ellman’s coupled assay.

Results © The HH'T exhibit DNA protective effect in the hvdroxyl radical-induced DNA strand nicking
assay. mRNA expression of superoxide dismutase and glutathione peroxidase were recovered at a
normal level by FIHT treatment in IMHIE cell. Furthermore, water extract of HHT showed inhibitory
effect on AChI activity.

Conclusion ©  These results suggest that HHT mav be effective i del aving and preventing AD
progression related to the free radical-induced DNA damage and AChE activity.
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g ok <E4 JHat

v Coptidis Rhizoma 200 g

#75 Scutellariac Radix 200 g

futi] Phellodendri Cortex 200 ¢

B Gardeniae Fructus 200 g

Total amounts 300 ¢

Scheme 1. The composition of HHT
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WEMES 0 goll 33 F7H9 500 nE 7heb
Aol  RHAEH  AHE|(heating  mantle,
HMI-F300, HANA INS.) Vi 3 AT EY #ol:,

olZ of3HWhatman filter paper #2)8}ich ojolg
2500 rpmellA 10 82 AdReste] HHEL AA
sta, AEdS sk rotary evaporator (EYELA
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4o AEE o4 freezel dryer (LABCONCO
77530, USAYIA BZAZSIY 1054 g9 #HE &5
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2. AleF

Dulbecco’s modified Eagle’s medium (DMEM),
ethidium bromide (EtBr),
chloride (MgCla), acetylcholinesterase(AChE),
5,5 —dithio his-2-nitrobenzonic acid (DTNB), Sigma
AHSE Louis, MO, USA)OM FY&93, ethyl
alcohol anhydrous (EtOH), mthyl alcohol anhydrous
{(MeOH) & MerckAl (Merck KGaA, Germany)oll A

dahe] ARSI AE wide] HRd fetal
hovine serum (FBS)+= Hyclone (Hvclone, US.A) A
& FYste ME wioke skl Agarose, 05 %
trvpsin-02 % EDTA % antibiotic-antimycotic
Gibcort (nvitrogen Corp. US.A)OA sl o
RNA isolation®} cDNA AL 93k Kit (Trzol
reagent, ImProm-II Reverse Transcription Svstem)

1sopropanol, magnesium
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Supercoiled pBR322E ©}-83tad plasmid DNAZ
FZ3ld super—coil DNAS] ¥4 dA #4& 47
oY wiA FE9 05 e DNAe| Fenton's
reagents (30 mM H200, 0.05 mM ascorbic acid, and
008 mM FeCly)E Hrieha, of7jol 2} sxy W
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AAA}L (reverse transcription, RT)o] ]38t gl
g (polymer chain reaction , PCR)-S o] §38}e
HAIE M oA E3Efing ] tstgdg S4619

T PCRE ASTEC (PC 320, Japan)& ARg8h oo
tota] RNA® Trizol-ReagentE o] &8t 531t

WA 6 well plate] ZHzb 4 x 10'719] HAIE 28
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~ 10 mg/m)E EEMIBE 2525 HAE AEd
=g} 5}ed activity, rat CuZn
SOD(superoxide SOp 9

catalase
dismutase),  Mn
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glutathione peroxidase (GPx) ©8 ¥4% Hlu 4%
a9t 2 PCR AAHE (cDNA)Y B4E $8td
129% agarose gelol loading 3191, ethidium
bromide staining W& AMESte BAET 24 4
79 primere th&3 o] A &S

=ense oligonucleotide antisense
53 aligonucleotide 5-3

. GECTTCCLTETTCC ACTCCTTGGAGGEC
D GAPDIL TACC ATGT
@ Catalase GACTGACCAGGGCA GCOGTGAGTGTCTG
= e TCAA GGTA
AN o e GGCGTCATTCACTT GTACGGCCAATGAT
@ CuZn SOD COAG COAA
p N CTGAACGTCACCGA CAGGCGGCAATCTG
@ Mo 50D GGAG TAAG

. v A Ao T e AACTTGGTAAAGT
oGP SGCCTCG y
® GPx CCAACGTGGECTCG TCCA
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AHE-8FA T 2, coupling agent (0.2 mM DTNB) ¢
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T wegAI713, 713 (ACHE, 10 wnit/10 W)E FA
Hrleke 60 27 AASIA 412 nmollA] FREE &
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student’s f-test® AP, A Eze= B
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Supercoiled pBR322 AT L2 3 E plasmid DNA
& FZ3}9, Fenton WA FXE  DNA
nicking 858 Al ote] o} dwEgch o 4
¥} whEAIZke] Aol whet plasmid DNA2 nicking
o] Z7isi¥em, B3] 30 Fol AR AlFdA
-strand FEj(form III A2l o] #A3F)
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double
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1. Inhibitory effects of TIHT extract on DNA nicking caused
The DNA nicking

Figure
by Fenton's reaction induced hydroxyl radicals.
reaction was initiated by the addition of 05 mg of pBR3Z2 plusmid
DNA. (A) Lanes 1 through 8 represent the resulls from the mixture
incubated for 0, 5, 10, 20, 30, 45, 50 and 60 min, respectively. (I3
ange from 001 to 1 mg/ul,

Form HSupcrcoiled DINAY,

the THIT samples treated

100 bp),

Lanes show
respectively. M(Size  marker
Form 1{Single strand nicking form), Form HI{Double strand nicking

form)
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Mn SOD(Manganese SL11x>rodee dismutase)= O
Melofl ofsf wEoFo] FUlSIHOL}, WM S
001, 05 mg/nl 9 x5 Mgt AEA $a o]

ZAEAUE 1 my/mS M3 AgFo s ThA|
AT oz FELYU E FAYgzrFos
AMEE GAPDHE BE AEFolA] AdA3 szog
o] {25 A gure 2.

Coutnabase

T

e SO

Ny SO0

AT

dismutase(CuZn - S0D),
superoxide 50Dy
(GI’x) mRNA  expression in H4IOE  cells after 10TT
exposure. A PCR blot of Cataase, CuZn SOD, Mn SOD, GAPDL
mRNAs obtained by RT-TCR after

CuZn

Figure 2. Catalasc, superoxide

MAnRganese dismutase  (Mn and  glutathion

peroxidase
exposure of THHE colls 1w
mdicated concentrations of 1T for 24 hrs. THIT samples treatec

range from 001 to 1 me/al.

3. Acetylcholinesterase &4 34 9] A 3)

of 3 He) wnE

] ] E]szxm coupled

assay WS ol&sla] aE Hsigh Myl

A% acetylcholinesterase® A zs-‘é'}ai Epld

Wik A48 As) avE &3 29, w59
= 2

WM GE $5282 0025, 0125 025 05, 1, 2, 4
mg/m 2 Z}zh A2k AChE ;@ o] #Ao]

uj,
12, 71, 8, %, ~§ 85, 78 % A=K Figure 3.).
o] Axfoll N kM GBS MIT AL vehyA
& AwvzdMz vy @A AChE fx 4el
ek Asjans REon Hi &%l o2 A
2432 vehgoich



% Inhibition

Q 1 2 3 4

Concentrations {mg/mi.
Figure 3. Inbibitory  offects  of 1T waler  extract on

acetyleholinesterase - mediated  AChE activity, The concentration of
IDIT samples tested ranged from 0025 to 4 me/ml. Values are
expressed as the percentage of controls (meanstSIN. The results

are the means of three separale experiments.
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1448 amyloid rich
sem‘]e plagues), Al *ﬂ obofl A ﬁ%”ﬁvﬂ ned g}
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A LJ =30 A (neuronal  degeneration) ]‘3}) s
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