RERGTRBLEEE © B198 F20
KIMS. Vol 19, No. 2, 1998

HiTE &S HifiLiEtEs}l amino acid®] Aol B3}
BB BHSE

ot

AYE - ol - ol

o

-
3

1. &% %

A2 FHA #iEt FRRE AEBROIY HXK
Bt HERE do9le B4 oA free radicalol
BIESTHE Wiy AE2e BRo REH U
A welEodxm ow, B HE
EmE %ol AR free radical ¥ MRSHS
B BEMLY WG Bl Utk Wi
of Hifste] free radical®] A L IEE Bt
LE Mglsts KA Zyol B3 Wt BN
shol M EERS T Jot?

BEEE e MEEEst ks @
o Wl WS, BOY, ARMm wom £
o AT MMM MEE, BER LETE
e WEEMe] E#oz Zgso Yo
ASAR HwED A BE ®WRy W
ZE R& WE HEER, Ak D ERE %
LHIE Bin %R, interleukin® lymphocyte 32
o SR, vk A e D TAN R v
Ae PE Sol mad b gon!? girde
FO7) ity 2 gvlEol=R el Wam
HRLER S HE R 2 BERANCE Bl
ol BAE Wt nFsT RY HERE R
B7A] 2589 steroidal glycosides7} #4455
01 %lq_lﬁﬂm‘

et otstny

FH free radicale]l KFEFH B &
FoE WHES MRV dohe A 2AF
o AMEES ML SR A HE SHE
HE ok =%, BE FSAFY BRE
grigol A &3, HEEEe HEEEA 4E
2o 72 fhgol HWEE wet RZES
F2 {FRAstn Jed, BRES A
ola{ ¥ kg LiEMEol oW ERE JEUE
Ag BEIFT 2ot o

aqug R #MEEE ERED e
HRE BAEEY B15E aMyS7t s
tholl wXl= ES EEstixr REEm{L]
MHCER, free radical 4 5EEHRQ  aldehyde
oxidase$} xanthine oxidase-—] E IR 2
RAEH Tl BRSI= 91 5-lipoxygenase
& ASIERS Tﬁiu“fﬂﬂ Lol7t A E o]
amino acidol W3 E: L TESWS @St
o HAREI HRigEe HKE HKESIY £%
e FHRE AUl ®WESHE nhojt),

O. BE#HE 2 Hik

L. %%

1) &M
E1{7] 3 & (Cynanchum wilfordi)9} 4
ol A FES 3

g
A Y3t ﬁﬁﬁﬁ}ﬁdq

- 411 -



2) A&

® 5-Lipoxygenase assay &

Arachidonic acid solution(24mM)

© 10.00mg arachidonic acid(Sigma) +1.37m{
methanol

Ca-Ionophore solution

: 10.47mg Ca-Ionophore(Sigma)+1.0m{DMSQO
p.a.(Merck)

Histopaque 1077(Sigma)

Lonapalene (Prof. Dr. G. Wurm,

University of Berlin, Germany)
NDGA -solution

: 1.21mg NDGA(Sigma) + 1.0mé methanol
PGBz-solution

© 0.40mg PGB(Sigma) + 10.0mf methanol

Acetonitlile, methanol, tetrahydrofuran:
HPLC quality

Isotonic PBS(Phosphate Buffered Saline) soltion:
NaCl 800 g
KCl 020 g
NaHPO4 - 2H0 1.00 g
NaHzPOs - HO 0l g
KHzPO,4 020 g
H20 bidistilled ad 1000.00 mé

Hypertonic PBS solution:
NaCl 24.00 g
K(Cl 060 g
Na;HPQ4 - 2H0 300 g
NaH:PO: - H:O 045 g
KH2PO4 060 g
Hz0 bidistilled ad 1000.00 m¢

EDTA(ethylenediaminetetraacetic acid) solution :

Naz-EDTA - 2H:0 287 g
NaCl 021 g
H2O bidistilled ad 1000.00 m¢

CaCl; solution:

CaClz - 2ZH20 0.147 ¢

NaCl 0.800 g

H20 bidistilled ad 1000.00 n¢
Inhibitor solution:

Methanol 100 wl

Acetonitrile 100 me

NDGA-solution0.4 mé(1.21mg/m¢ MeOH)
PGB2-solution 03 me

@ Antioxidative activity assay &

Malondialdehyde(MDA), sodium dodesyl
sulfate, xanthine oxidase, xanthine sodium
salt, N-methylnicotinic acid amide(NMN),
2-thiobarbituric acid(TBA), bovine serum
albumin® SigmaAlSt. Louis, MO, USA) =)
FE AHEEA Ve Age BF 34 §F
FE& AR

3) B

KBS Jad AR 250g W9 #
7} Sprague-Dawley Al ratg AbggtGov B
BRAT 16417 B¢ BW F1 BARAIA AR
Foh 429 mEe RBESGAAM AR EEE
S mke AHEskct

4) B8

HPLC(Pump: Kontron 420, Detection:
Kontron Uvikon  735LC/Kontron HPLC
Detector 430, Injection system: Rheodyne),
Refrigerated centriguge (Hanil supra 22K),
Ultracentrifuge(Dupont Sorval OTD 65B),
Spectrophotometer (Shimadzu 2021), Rotary
evaporator (Eyela NE), Freezer 1‘dryer (WKILO5),
Cell counter(Sysmex microcellcounter CC-130),
RP18-Extraction colurm (Baker), Incubator(BHeraeus
B 580 EKAD2), Centrifuge(Hettich Roto
Silenta I, Do Pont Sorvall RC-5, Heraeus
Megafuge 1.0R), Automatic Amino Acid
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Analyzer(Waters Pico Tag System)
2. F&

1) B85 ity sE

HEEGERE 2 $Ee g z
100g& HMREZ WEo} 500m FHIekaz
o] ¥ 3 methanol 300mE 7}§F L, 80Tl
A 285R miBsAA 4 33 K| HHER
on, HihK S ol AT ¥, WK rotary
evaporatorE ©|&-3}o] BT S, freezer
dryer2 T2EIE ANACD. M HRE
A 35.2g, HustEEAME 145g0] Ao HHFig.
1.

Roots of Cynanchum wilfordi(100g)
! extracted with hot methandl, filtered
Methanol solutions

| thorcughly evaporated in vacuo
Methanol extracts
Fig. 1. Preparation of the total extracts of
both roots of Cynanchum wilfordi

2) 5-Lipoxygenase activity®] BIFE

@ Granulocyte®] 48

EARAA U AT & M 149
EDTA 100m¢E 713tk 200xgolAl 2087
EOSBES e, 189 platelet-rich plasma
T BABE ol&std Fo ZA BEsgr
oI erythrocyte® HiEAK 400miZ ok}t
Jstas AF¥agct. 30% Fo 200mle)
hypertonic PBS& 92 st BES 485xg
M 10% WOSHSAT. QA pelletS
LES] isotonic PBSE R o2 THA] HEAF]
Al 485xgol A 1083 YA EstRTE o] o,
Folz cell® 25ml9) isotonic PBSHKO.E
Al FEAIR ohg, 10mle] Histopaque 1077

o ZA2PA EEIAUT o] EE&wmS
675xgl M 4587 FODEES  lymphocyte
% monocyte® A AsAC dol Ade
erythrocyteE pellete 2 28 Brksta 20mee)
isotonic PBS&- o2 A3 vhg 100xgl A
2083 HOSEESIET. o4 28 B
FiRAA 4339 tHFig. 2).

? ; i :’F o'm ai;}a
W ! §§§ o=
= o e
LL) :EZ%*

Dua Acquisition UV-Dewactor  RP-I8HPLC Ceonifupation
a0 Evakaaion

PMNL: polymorphonuclear leukocyte

Fig. 2. Schematic representation of the
5-lipoxygenase test system.

@ Cell counting

AA ¥ granulocyte® 30ml9 isotonic PBS
g0z HIAANAT oF 01mE FH3xn
isotonic PBS&#& 7tsted HA7E 10.0me7t
H =2 &9 thgranulocyte suspension).

o] FEd oz H¥E

(a) 0.1m¢E #H3lo isotonic PBSEHO =

25.00m¢7} = A g},
(b) 02mE 3 isotonic PBS& R
25.00me7t HA ez f).

Ml #3%S 9% granulocyte suspension€]
B2 isotonic PBS&dez MEAA 1mtol
10718 AE7F 5o} Qe BER s o
e AR HEsA.

A(m) = 30 x (6Z-1)
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A v]dE granulocyte suspension® % (mé)
Z: (@A 49 AxXF

Q My #53%

2.4me9 granulocyte suspension®] DMSO
(H2L) 10y WERKE B (isotonic PBS
AEOZ M) 10wE Wi 37CTAA 1587
shaking water bath4rellA siggstgch  o7]o]
CaClz 06mE 718l3 5% Fof Ca-lonophore &
A s 7FEHHA J7CAA F 1083 |AR
o} o) ARt RiEAolA 58 Fol BEE KME
€  AJubAFIZl $iEe] NDGAE &%
methanol-acetonitrile 111 &R 30mE 718ix
HPLCE 9% W EEYWHEE  prostaglandin
BAPGB) 0.31MES 3l 2f% SEREe
ice batholl 2087t ¥o] & o, 0TolA 1583
(4000xg) LS vH Table 1).

Tabie 1. Incubation Procedures and
Sample Preparation
Time{min.) Addition
0 10xf DMSO(control) or 10pf test samples
15 0.6m¢ CaCl2 solution
20 312 Ca-Ionophore solution
25 3.0m¢ inhibitor solution

@ <7 HPLCEXN

(1) RPI18-extraction columng 5m¢ methanol®
23] AHstn oA & SmE AHEH.

(2) iddE B omz e 99
column®l| F At}

(3) columng ¥ Sme= 23] A3},

(4) methanol 1m¢E 33 AMA 7}

(8) columng FH#F §AS & 3w
B X351, olF oA 2miE HPLCel
439 chromatograme A=t}

3) Aldehyde oxidase B¥Zi5<l FHY

Aldehyde oxidase?] B¥#£{HS Rajagopalan
5o wg?e sl Azsigd. 848 A%

¥ ¥ EHABIRSERE mKS AHSEL 09%
saline 2 EHRAIZ S ISt salinesl %
< O BHRE Ao FHER 12 4
2] 0.IM potassium phosphate buffer(pH 75)&
7¥ste] k& TAA  homogenizer2  EERESIA o}
o) EEMHEEKS 600xgolA 1087 EmOSEE
3t &% 2 RERES S BRES LBRES ¢
3 oA tA] 1A B EBELOBESHY
cytosol fractionS 283t Hth. <] fraction®
aldehyde oxidase BRiEH MES A BX
Hoeg A3t ol EE x4 04
°Coll A 28t h(Fig. 3).

Rat liver tissue

homogenized with 0.1M
potassium phosphate buffer

Homogenate

Pellet Supemnatant
| ultracentrifuged for 1 h.

Cytosolic fraction
(supernatant)

Fig. 3. Preparation of enzyme source

4) Aldehyde oxidase &M BIE

Rajagopalan$9] #d%o] 98 potassium
phosphate buffer (pH 75) —EgEl #EY
N-methylnicotinic acid amide(NMN) 1.5 mM
3 BERWS Hmsl 37°ColA 2087 REEA
7l th& 20% trichloroacetic acid® 713} KFE
& KRTANAHG A" 6-pyridoned ¥R
300nmol M ®IEE S BLE BES D R
activity &  HE S kegzel WkEE
6-pyridoned] ®-& nmoleZ YERE YT

5) Xanthine oxidase (Type O) ¥ WE
el WEE Nelsonsd $d™g 43
At EREN WTEE Stipegel wWEPel
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&3 0.1M potassium phosphate buffer (pH
75) —FEE) ¥HE xanthine 600M ¥ E%E
BE Wit 37ColA 582 KIEANZ 98,

20% TCA(tricarboxylic acid)& 7}8ld %EmM
HE BREANAD EODBEESIES.  o)u 4R

Hol uric acidg& WE 292nmolA ®IGES
#EE WESA BRY FHES Bestgdd
¥ xanthine dehydrogenase (Type D)9 &
S Type 09 &EH WHE KERA
coenzymel NAD  100mM-E& ¥wins] @&—s}
A REAZ o, WEStd Y& EHE
(Total Type: Type D+Q) °lA Type 09 &
e W Ro2 EEsiaY. XY EHE:
9 Imge] EHEl £RAZ uric acid &
€ nmole® UVENJYTh A xanthine
oxidase2] RUgE A bt HHI&  xanthine
dehydrogenase ¥ xanthine oxidase®] [
A @olzl EE¥el EHEES o193+ xanthine
dehydrogenase (Type D)4lA  xanthine
oxidase (Type Q)29 H#EH HKEL 0/0+D
o 2 #EHEHo

6) BRRLIEE &8 WE

Ohkawa$ ¢l W@l wal f4, B, FH
o] 5% ERBEKR B9 81% sodium
dodesyl sulfate, 20% acetate buffer(pH 3.5)
2 (0.8% 2-thiobarbituric acid(TBA) B¥ <
7vel 95 °CellA 1A KFEA7ID o=
wEEtEY, 4WE A TBA reactive
substance® n-butanolipyridine 15:19 RO
2 olgAA Wi 532nmol M BINHEES] 8BS
mEste FE&3tAct Bk EY a8 M
# 1g® malondialdehyde (MDA)<]
nmole® YER{ T}

20
He=

7) Amino acid®] ©f 2 TE

HEES e K@Kl /10002 MRS
T, 10409 RS e vialol] ¥ gARARATL
SR iR ¥, PITC(phenylisothiocyanate) 2

FEBML RES AD O, 20049
(solvent A)oll =9t} ©] B¥-E microfilter
% ¥, HPLCY autosamplerel ¥91 injection
33t HPLCY conditione &3} 2t}

column : Pico Tag 85x300mm, Oner
Temp.: 46T, Pump: Waters 510, Injector:
Waters 712 WISP, Photodiode array detector:
Waters 990(254nm), Solvent A: 14mM
NaOAc+0.1% TEA+6% CHiCH(adjusted pH
6.3), Solvent B: 60% CHsCN, Elution: Linear
gradient of solvent B (0-100%), Flow rate:
1.0n/min, Run time: 25min, Equilibration
time: 10min, Injection volume: standard 44
/samples 10u8.

Q) Mzm#e T

FFEAE 1g8 KjeldahlZE8t 239 ¥11 &
A vl T E 91R &
&) 10g3 g FA 20mE g ke Az
o] Hfh LT HikEol B WrtA g
HEHY SRl & 200mE mEch  3-4&
9] A A K(methylred 0.2% ethanol-& 243}
methylene blue 0.1% ethanol& %<& T#HEF)
< 74e 0N &3t 5mE AaEg Ay B
i KjeldahlZ&B#EEE AR H7]d) 80
me] NaOHE Awe] 713ta gAY ofdL 3

A owedh o 150me) HBEE ve o,
e bkt YRtz Fa€A @m
dobele o gae wEHY A

0.IN NaOH(ZEZ8& Mz AHAstz, T 25
mee 01N HIFEFEE& NS FHo vygA Y
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>
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9) Data®] 447 5-Lipoxygenase®l| ]3¢t arachidonic acide]
HBLEN pEre] BaB FES Lowry (HEWTAAN SHEEHC 713 2% LTB,
59 #gPe] we} bovine serum albumin® &  (leucotriene Bi)ol MEIHRE HEHA
oz EAst] TR Rk & BE W AMES BAES LOmg/ntFeN,

Bt RBE Student’s t—test® FIASAT T75£056%2] M REE YR o wsia
e BN LBT012%E Heozx
Bl BEEHT T ol¥ MBS me

. EE&AR B

Ro g elgtth(Fig. 4). Fig. 55 HPLCZ 3
3 MER chromatogram® SUE dEHo
1. 5-Lipoxygenase ;&M4IIHIIR B = w#rstd Uehd 2ol

LTBA Inhibition{%)
0-=NOBOONOO

T T ¥ T T T 1

CWwW—N
Crude extracts{dose:1.0mg/imil)

Fig. 4. Inhibiion on S-ipoxygenese activity in bovine PMNL (polymorphonuciear leukocyte) of wildingCW-N)
and cultivating(CW-A) roots of Qymanchum wilfordd.
Significantly different from control. (* : p<00B, *#++ : p<0.001)
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Fig. 5. Comparison of HPLC chromatograms of the wilding(upper) and cultivating{below)
roots of Cynanchum wilford)

PGB,(14.4 mim.): peak 9(CW-N), peak 6(CW-A)
LTB4(263 mim.): peak 16(CW-N), peak 14(CW-A)

2. Aldehyde oxidase SEMHMHIXR Hes
Table Il. Inhibitory Effects of the Wilding

HiEIEE BHRES  HEEol ratd FF and Cultivating root of
aldehyde oxidase®] BHZEM ] X @ Cynanchum wilfordi on Hepatic
BEE #E F Ml AES muAvw Aldehyde Oxidase Activity in
AN BARE W) BT gRiEHo AR kEW Rat Liver.

2 MHES BHEY & AU 0.05mg/ml Dose of  6-pyridone nmoles/mg proteir/min.

S Olmg/nte) WEANT HAEH BEE oo

wilding root cultivating root
E5 HEBRE]L2Tnmoleso] vlE 2 mE KE

& UERA @¥sto v 05mg/meed 1.0mg/mee] — Olcontrol) 127 + 010 127 = 0.05
Me HEMS A= H4S vgon =3, g 0.05 124 £ 0.08 125 £ 0.10
% ol 27 Li2nmoles? 080nmolesz 01 121 + 0.09 122 = 008
€ ®mAe Jehge agw Aoz g 05 1.12 £ 0.04# 1.20 £ 0.08
o Sk ¥ P =N

Y _E%?ﬁﬁﬁ Al WRE A RAHTable Significantly different from control.

0, Fig. 6). (* : p<0.05, ** : p<0.01)
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IS
1

()] —_
0 o~ N

6-pyridone nmolesimg
protein/min
o
(0)}

0.4
a.2
0
0] 0.05 0.1 0.5 1
Dose{mgfml)

Fig. 6. Inhibitory effects of the wilding (CW-N)and cultivating root(CW-A) of Cynanchum
wilfordi on hepatic aldehyde oxidase activity in rat liver. Significantly different
from control. (+ : p<0.05, = : p<0.01)

Table lii. Effect of the Wilding roct of

3. Xanthine oxidase SHEMIMEIEE Hhak Cynanchum wilfordi on the
Hepatic Xanthine Oxidase
BREAN  HEEE b 48 W Activity.
xanthine oxidaseifmtt #{LE BW, Type O Dose Specific Activity# Type
(oxidase)= HARES Z-¢, 1.0mg/mie BE (mg/mé) Conversion

Type O Type D+O  ratio (%)

AA HEERE0.38 nmoleso B3t 13.2% WA
sdow #Hizpe o @mEoA Ymp  Olontro) 038+£002 290013 131

0.37nmoleso] Bl &al 135%9] WA E B = 005 039002 252*0.11 134
Rt F el AolA xanthine oxidaseZ! 01 039+003 293+0.18 133
HHULE HREC) 137%, HHEES] 142%2 05  036+003 289021 125
L) st = MO S VENYR oot 10 0.33+£003 292t016 11.3

Type D+O(dehydrogenase+oxidase)®] 7 Values are mean*SE. for 3 sepirate experiments.
dE F HiHdy ZHF HWER uvldled & B ¢ urc acid nmoles/mg protein/min.
L& Holx &dti(Table I, Table IV).
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Table IV. Effect of the Cultivating Product 4. lREBML IMBGR
Cynanchum wilfordi on the

Hepatic Xanthine Oxidase Activity. (1) BhES §K BFHE 2 FEAAMY mgny
Dose Specific Activity# COType_ PEEGRRL(L MR R
nversion Zs) N > A
{mg/me) Type O TypeD+O  ratio (%) _ BAEY 2t ﬁiﬁﬂﬂ ERRCREE AR s
Olcontrol) 037003 292+013 127 = MilS BEE 005me/nl, 0.lme/nl, 05me/
005 040003 293011 137 o, 10mg/mis BIAZS) Wl o e s
01  038%002 291%0.18 131 oz AR KA BEE BAFUN 4 g
05  035+000 283021 122 Zol e T
10 032+003 293+0.16 109 BT IRELAHL T HRS SREs) 2, 7by

=2 BEQ lmg/mlolM K5 BMLEE B
Values are mean*SE. for 3 separate experiments. {E7} 16.20nmoles® ¥{EER] H]dhd 359%2 7}
# © uric acid nmoles/mg protein/min. A =gton Theos: W] 1442nmolesE.
169%, 22li gl Ae 15.39nmolesZ 15.6%2)
Vg B RS Vet Table V, Fig. 7).
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MDA nmoleslg of tissue

O 0.05

0.1

= LIVER

o

0.5 1

Dose{mgiml)

Fig. 7.
rat brain, kidney, and liver.
Significantly different from control.
(* @ p<0.05, ** : p<0.01)

Table V. Inhibitory Effect of the Extracts of
Wilding Product of Cynanchum
wilfordi  on Lipid Peroxidation in Rat
Brain, Kidney, and Liver in vitro.

Dose of MDA nmoles/g of tissue

extracts : - ‘

(mg/mé) brain kidney liver

0 25271188 17.35%1.18 1824+148

005 2397+167 1504*121 17.10+156
0.1 2268+1.74 1498*084 1767%1.18
05  2073%£091% 14.46%1.02 1695*+1.12
10 16201068+« 14.42%+102 1539+1.17+

Significantly different from control.
(> 'p<0.05, ** :p<0.01)

(2 BerEe] i BH € FREANY A
Al IEEARRRL IR
M IBHERML MRS BES 99
3te] 0.05mg/me - 1.0mg/m2 2+ WSR2 Wl
3l B, Bhol SBRRLAEE S B MR vl8)
67.6%2 ¢ EE MRS B FHU ole
HtEol BRERT o 2% 7I7he [REEM
b MR E HehlE 2o2 53], fgolA #

Comparison of the inhibitory effection lipid peroxidation of the wilding root of Gynanchum wiftordf in

gl HR7 AL ¢ 5 Y. agn B
e A 276%, 282 FREAAE 11.7%9)
BARE RAoBN fEe BELIEE N3
A B S BRiEEY mox
o] 7} wA YelttiTable VI, Fig. 8).

Table VI. Inhibitory Effect of the Extracts of
Cultivating root of Cynanchum
wilfordi on Lipid peroxidatiort in Rat
Brain, Kidney, and Liver in vitro.

D)(()tsecof MDA nmoles/g of tissue
?m&?mi’? brain kidney liver
0 2238%£123 1542*+123 1679*+1.15

005 2230*1.14
01 2172%120

1489*+1.17 16.30£1.20
1436098 1580+1.53
05 1382%1.05++ 11.70+£1.05+ 1531+0.92
1.0 724108+ 11.17+£094* 14.82+0.56

Significantly different from control.
(* 1 p<0.05, ** : p<0.01, **+*+ : p< 0.001)
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Fig. 8. Comparison of the lipid inhibitory effection peroxidation of the cultivating root of
Cynanchum wilfordi in rat brain, kidney, and liver. Significantly different from
control.

(* : p<O.05, ** @ p<O.01, =+ 1 p<0.001)
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(3) BLhE L Bkl 72 RESH IEHERMR
b IXHE MR

RS, B 2 FRECIAMe BRE R %i‘ai%ﬁﬁl
AR L Ed‘ﬁ P BRE HEste) B
o e, B BE 0.05mg/mest Olmg/li
ANE PSR bRy S REQ
05mg/mest LOmg/mAlAME $eiEEo] BRER
o & WHRRE HAFATHFig. 9). BRI
t: xt‘ BEJAN BHRAE KRV ‘oY
& BEAAE Bl BWA Ueth(Fig.
lO). a2y FFES 35, olEde €9 1.0me/
n¢e] BEENAM BREC] BFERT ¢ B M
FIRRE UEPHAH(Fig. 11).

4. Amino acid®| F% ¥ TR

B RES #HEFELS amino acidd SBAMNE
2 aAolg rdFYT. BHRRA st F
20fE<] amino acid®] B € SEBS ME WK
3 RY, BRAYCE  #HifEol HAEERY
amino acid®} R L £o] ¥ B ez o
HrEIAtH(Table. VI, Table V).

&, #gES 25 15/ amino acidg &4
st led Bt HRENE 8FWd &FH
o] oA ¢kt ol FHEL MK TES
#r BREgT st ok ¥, HKgEC] 10
f&el WA amino acidF oA Sffi(threonine,
methionine, tryptophan, histidine, arginine)&
EHs oy HARES  tryptophandt
arginine 2f&%HE &AL Ak e #K
el M amino acid ZHEdl 1R Be
tryptophane®] 288 &89 o T%E A=
o Weted HARES typtophanEEBE oF 26%
g &Ko 288 44 amino acid FAA F
HAE At gl

H#&Ee HPLC chromatogram (Fig. 12)
2 gkarpr el HPLC chromatogram (Fig. 13)&
20f amino acid®] chromatogram (Fig. 14)%
&l e

Table VIl.  Amino acid Composition of the Wilding
Product of Cynanchurm witfordi
|_Amino acid | amountpmol) | mol %
| Cva 385 0.95
Asx 14.15 350
GIx 000 0.00
Ser 0.00 0.00
Gly 0.00 0.00
Hig* 0.00 0.00
Argx 9790 24.19
Thr* 0.00 0.00
Ala 20.75 513
Pro 10991 21.16
Tyr 5297 13.09
Val* 0.00 0.00
Met* 0.00 0.00
Tlex 0.00 0.00
Leux 0.00 0.00
Phex 0.00 0.00
Trp* 10517 2599
Lys* 0.00 0.00
TOTAL 404.70 100.00
Gya e aid Ask  agaggietapatic add Qx

ghtarinerghutaric add Sert serine, Gy: ghydine, Hs histidre,
Ay agrire, The threoire, Ala aaning, Bro prdline, Ty
tyroire, VA vdline Mt mthiorire, Je isdewdine, Leu
laxdne, Phe pheryldanin, Tip' tryptophang, Lys' lysire

* . essential amino acid

Table VIl Amino acid Composition of the

Cutivating root of Cynanchum wilfordi

| Amino acid | amount(pmol) mal %
Cya 36.15 1.90
Asx 69.82 3.67
Glx 37.86 1.9
Ser 2.78 0.15
Gly 20.95 1.10
Hisx 33.22 L75
Argx 893.02 47.00
Thr* 96.07 5.06
Ala 64.08 337
Pro 365.08 19.21
Tyr 13381 7.04
Val* 0.00 0.00
Met* 1551  Js 0.82
Tlex 0.00 0.00
Leux 0.00 0.00
Phex 0.00 0.00
Trp* 131.85 6.94
Lys* 0.00 0.00
TQOTAL 1900.20 100.00
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Fig. 9. Comparison of the lipid inhibitory effection peroxidation of the wilding and cuitivating
root of Cynanchum wilfordi in rat brain.
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Fig. 10. Comparison of the lipid inhibitory effection peroxidation of the wilding and
cultivating root of Cynanchum wilfordi in rat kidney.
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5. MEXRS 28 8w

BAREN REE amino acidde] ZEHRIL
%ol = A= aFE JEANE A7) 4
3t REFXRE 2 HEAHY 4BES WED

FER, BEECl BAEXRY 192%7F o B&
Ro 2 PESH A HTable X).

Table IX. Contents of Total Nitrogen and
Crude Protein

Nitroggf(ir]ng/g) Crude Protein(mg/g)
CW-N 5.78 7.15
CW-A 36.09 4467
V. % %
e B BF, RE WRES £
VB BREAAN KRN BEe =B, BiE

Szt EEHS ETE e HEHE ¥
(A EEBERoITh? Ee FHEN BEe R
Wt EHmT 7MY FOBEHE BRY free
radicali® o] 9 Ry EMHwE B
gHAgecl 28] FEAS T P, Free radicaliitol
RN AMLB) g sle AREE
superoxide anion, hydroxyl radical, singlet
oxygen 59 1EMEREFEM(reactive oxygen species)
o] [EEMBEMIL T+ EAMLE FEANT 2
R AREle e FEEYC My B
o TREIAY o BES BlAPozA %
b7 #rdgn s BRVez HZ oF
radical- S §%, heart stroke, WO 2D FigME
5% BET B —HHY KR B4 B
fboll BIfste Rez wEHn Yo

BRI & HEERN(Asclepiadaceae)dl B3
ZiEA BARA S2FY HEOoZ MIkE M

RESE, O, @3t i F 2R B
d FFE, BHE, /M, ZUW 5 ke
o2 AR MEHE, BREE EEXRE}E &
Homite] WEEo T [ERMOT AWK, A
i, RERA, BERER HwiRReE, BEASE,
EBARK Fo ol M, ROAEE
BEste AAKRY BEE #% O K0T
B BERETE BFEsle CHEER £ BA
BRE #EERS wEse Ukl 59 B
EgEel £330 Ekole BRES #48
o] X &gl wet F2 gl o]
ELREED Jv REA olA7A aRES
Ferpgpo] o FEHEM oV KEHKE A
B A Fskch  oldl EEE  HER{LEA
#E FRst F2 BEel HBPPsa ol
ol2ojA T e B # WMV ik
‘HEE EETE T KBiol —EY M
ORIy W FEMS #Rde &%
MW BT HEmSt, Eh RAR 2 &1
gEol  B¥E  free radical ARE#RY
aldehyde oxidase$} xanthine oxidase % free
radical ¥ ojUeE}l KE FRAE M=
# %<2 5-lipoxygenased] wWatd —ER I
HEY A Aoz van B KRS AEFN
on o}&8 amino acid® T TESWS
HAES HEM A HRE 4A =HUuST
5-lipoxygenase= 4:{bBfy BRAEE ¥
8o} arachidonic acidE leucotrienes® £#{.A]
e UHBKE BgstE fae 3g”,
5-lipoxygenaseyx T2 #KfiEH #@lgzln £
A& neutrophils, monocytes, eosinophils,
macropharges, mast cell EolA HMHIEHS
VERATFY, S6EWES leucotriened] ST B2
£ radicalel 913 bR fEC] 22 5-lipoxygenase
o] PHEBEEE vHE radical®l 1HERS EEGIQ] B
Bo] Atkz & 4 Utk ol ¥ FEEL HER
3 MMEE Mol #K§ 5-lipoxygenase
EHMEIAEE otry] S8 29 mEdA
3 R EE (RN A Mmik granulocyte) 2 2 R
R (in vitro) BEES B39 5-lipoxygenase
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o &% arachidonic acid®] R#EY FAA %
ERHRA 71 22 LTB (leucotriene By
o HEEES HREES HRadd o &8,
S HBAES 10mg/mFAA, 7.75*
0.56%] BEREN MHEHREE JdEbd b K,
HirEe FENA 1.082012%E BYesy
ko] #HgERg 7% UL FEHIE A
W7 BEEAY. ke ERERE 49
B o BAEESE radical Bdkol o3 AL,
BRARRS b HBiF B0 ol WMAMERAE
REHY 53 HAEol HEERCD o £H
T Aoz Byar

aldehyde oxidase= MME &l HEshs
molybdend flavoprotein® % 24 pyridoxal
T SR WES AENE WES R#A7I
= RFES Mste RE RN MRk
ol tF?. o) m%It MWiksHE MLEME) H4T
He @ o 7FREY BmRd EE TF
& fFEsts 4{tBM REESE  superoxide
aniong HSHE S BiTA B89 B
Ao AfEE BREA figEo] rato
B aldehyde oxidase®] EFRiEMA vl HE
S WIS &R F il RES BnA7IA
M RS W, BT BRERC] BFE kiEme
= eSS BET £ AU 53], ARE #
Hifpol 242t 1.12nmoles$}t 0.80nmoles2 2 #
PE eI o, &fRMoR HRE) Kk
Ho}, B3] & ABAA R me ks
HE MRS Jehiich

xanthine oxidase™ 4#8W g8 HfiEe] F2
purinefiEe] HARNRFBE, = hypoxanthines
xanthine2 2 E{tsta thA] oA BMKEY
¢ uric acid2 RE@ste BEE KEmEsie
A2 g#A Jow FEHmERY 4pel 4
LBy MILRES Bifste ENYG #Rolt
03 a8lm o] EAE  aldehyde oxidase$t
L2889 ¥R R BEge) FLlsit EFERRE
A xanthine oxidase:= BT &S NAD+
£ F|fsl= xanthine dehydrogenase(Type
D) WREE HFash WmEE kol Wmg

o= MRE TBF TAEE A Zu
BKE 4£BA71E xanthine oxidase(Type Q)
ez #Eisle]  xanthine dehydrogenase
(Type D) ¥ xanthine oxidase (Type Q)
2 Flgio] o] Fojxiolat EHEMMFK S Al
2R £ AP, FREEE ol WRe
o) Rligiio] ZHEMOZ (REEY BREY
(rat)®) olo} we} xanthine oxidase® &%
2 Meino] mmathe 8 59 mEgse
vl o] ¥ ) xanthine oxidase® HHt ¢ M
o] B WEle ELE HEAIE R
BABMEo] | o= AzZtEd v 2 g
B “afEs HRED FEEY Hlipe
xanthine oxidase{GtE® AU Y] Fd o A
= HEM 2t BLE Bolx g

BBLEES THAERRS 28 BE
o) EifFradical® KMESA 4PEE peroxide
s 71 WEE HRle AR 4Rl
feB R o) #{Late] free radicalol £z
7lol wEEALE BRIt fFAStA peroxy radical
of s olw UE KEEMS A HEHKIE
o olste} BERLIEEC] ARV ol B
{LIEES 4HE BHES Jsln s
ETA7IW msest Bigtstd =rkA] HR&
BEAE Ao A dg¥.

B ogigdAe aEs ity BEak
1t MHREE BEs7] Astd ratel W,
B 2 FEESS Hstd HRE 9 OBRhE
Htime TEE8R{ HEEAS H8 1g¥
malondialdehyded] #& WEst HWERETA in
vitrool X &I R, BRED REE 27
%, B 2 TR BT BELEE 4£8E
TS 45 AT & RN KA
o] @mLIEE ®AE M = el
2 BEY FEY HoZ MRS JE
Qed B8 WEBECERE T 2ad el A
2 HRE] HEH Mo 359%Y WX
&, #EEo] 67.6%9 BAEE Yerdo] Mk
ol BRERT o 259 HEI REBARL
MEEEZT e & o ol|E KR
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el ek ik BERLIEES SBo) k#l
ate] EBMBTHE Yagi® o @59 rate) fgol
A AEREE AREEEY Aol g ul
2t e hE Yoshikawa® o 4ol BiEHR
of B o AfEES EAM R B 59
HRAE FRT + Ag Aoz AYHY 5
3 HaEgEe] EFAY Aoz  EpEd
Amino acide EHEHY BEBSLEZA B
S ® olmxY)(-NH 9 #ie 9 728
A71(-COOH)E &Fdtc BEME Fiksid
152 H8S BEtn duxdes @GR
9 giheld AR Bk Hrs dg?
2 HEY TN TEOW AN #uEe
2079 H<damino acid FolAM 158 &4
I ed Hsted BREAdE 8% Wl &%
o UA dskth olB’ e MEXR SE
o HE ®BIAE I Atk dHE, ABEY)
20f89] amino acid% #&A A&l AAEEsHY
et BRE TN fHso]l WHES XA
amino acid”'e] QA #kEpE-S 5f(threonine,
methionine, tryptophan, histidine, arginine)<
RSt gloed, BARELS  tryptophan
arginine 2f8 & EHIZ Uty ko]
HAEXRT amino acid &8 % &E/F 22
R Bk IR 5o BHEHS bS] o
B Aoz #wdd. a8y oy HREe
i mEEY BN ERY RE E#EQ &
#¢ amino acid®] SHS BRAM HEAEI &
Famino acid®l &A AN Vkimo] 44
FEirol &S Jehdle Aoz @Y MAET
oM #ksEEEo] HMREC It HHE Ao
2 Bedd.

<3

V. & &

S HRE 9 st pimEts
amino acid®] 7345 HEE H3she] 5-Lipoxygenase
TR IR, aldehyde oxidased$}t xanthine

axidase®] {EMEIEIRR, FERHRBS HHI%
B JE %2 amino acidd] E¥, BSOS &
slo] g3 e HRE 4.

1. 5-Lipoxygenase &EtE GRS Aff
HE BAES ##fEdM EF HEHK
AE WEFRE Jetdlen 53] 8K
o] eprpeol hatd 765 Lk RV}
M Ao et

2. Rat9) KF aldehyde oxidase {&¥: B
Fol QM @fEE miiwme HES
wmAZIHA ERE BRES BB
Y AEHJICHAERFN MBRE
HAD, N OT HARMEO MEER

< ARAA Bms AHsR7E e
st

3. Rat®] I xanthine oxidase {&tE HIHI%K
HolM Type O HRE 3 BEE
% 10mg/mee] EEAXN HEEA
o] G WA E oY FEHE %
i, Type D+0O¢% xanthine oxidascZU#E
el ASME FEHIE BLE
Holxl gkt

4. BRELIEE 4 AHIERs B8E 2
HEE R5 Mo BEZE Bl
net FEMNE AEERAEN MRS
AT

5. & W3R @EMLAEE AR WEIRRe
fgolAd b8 | MREERE R,
I ggoR B FE Res Jewt
o} fEot B A9 =& BECAM &
ol HARERT BT HHBEE ¢
Bhilen e B9-E HAEC R
EERT 9 e WEREst Vet

6. Amino acid®] B 9 &8 oW MHA
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ABSTRACT

Study on the Antioxidative Effects and Amino Acid Contents of
the Roots of Cynanchum Wilfori

Kisun Han - Giljo Shin - Wonchul Lee - Jonghyung Lee
Dept. of Internal Medicine, College of Oriental Medicine
Dongguk University

The aim of the presents study is to investigate and compare the antioxidative effects and
qualities of the cultivating root of Cynanchum Wilfori, which is increasingly used in recent
days, with those of the wilding root, which has mainly been used in the past in oriental
medicine for a tonic and also for prevention and treatment of various geriatric diseases
including aging progress. For comparison of their antioxidative effects, the activities of the
total extracts on lipid peroxidation and the activity of aldehyde oxidase(EC 1.2.3.1) as well
as xanthine oxidase(EC 1.2.3.2) were investigated in vitro.

In addition, their inhibitory effects on the activity of 5-lipoxygenase, which is known to
induce inflammation and concermed with free radicals, were also determined in vitro.
Furthermore, the amino acid contents of both roots were analyzed in order to compare their
qualities.

The results are as follows:

1. The wilding root inhibited significantly the activity of 5-lipoxygenase, showing five

times more portent than the cultivating root.

2. Both of the wilding root and the cultivating root inhibited aldehyde oxidase activity in
a dose-dependant manner. The wilding root was more effective than the other.

3. Both of the wilding root and the cultivating root dose-dependently suppressed lipid
peroxidation in rat brain, Kidney, and liver.

4. The anti-peroxidative effects of both roots appeared to be most strong in brain and
least in liver. In particular, the cultivating root exhibited a significant inhibition on
brain lipid peroxidation.

5. The cultivating root contained 15 amino acids including five essential amino acids in
contrast with the less contents in the wilding root.

+Key word © antioxidative effects, lipid peroxidation, aldehyde oxidase, xanthine oxidase,
amino acid, roots of Cynanchum wilfori
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