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Antilipoperoxidant Activity of Antraquinone and Stilbene
from Polygonum cuspidatum

Si-Mong Joo, Min-Won Lee and Ki-Sook Yang”

College of Pharmacy, Sookmyung Women’s University, Seoul 140-742, Korea
College of Pharmacy, Chung-Ang Universily, Seoul 156-756, Korea

Abstract — Polygonum cuspidatum has been used as treatments of dermatitis, gonorrhea, inflammation, and hyperlip-
idaemia in traditional medicine. We examined liver protective effect on CCl, inducing hepatotoxicity, and anti-oxidative activ-
ity by TBA method. Phytochemical examination of Polygonum cuspidatum led to the isolation and characterization of emodin
8-0-B-D-glucopyranoside (compound 1), and #rans-resveratrol 3-O-f-D-glucopyranoside (compound 2). Compounds 1 and
2 enhanced the inhibition of anti-lipid peroxidative effects in liver homogenate. In chemical parameters obtained from serum
analysis, compounds 1 and 2 also revealed significant decrease in hepatotoxicity. These results suggested that the
antraguinone and stilbene which were isolated from Polygonum cuspidatum might be used as therapeutic agent of hepatitis.
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(gradient, H,0—MeOH) % low pressure chromatography
(gradient, H,0—>MeOH)E 45 AAJslo], Fr 225 E 1
(4.29 @& BT oloA, Fr. 3o 5HE 229 @F Felelglrh

sfetE 19| 2|

Light yellow amorphous powder; (+)-FABMS wm/z 433
[M+H]*; 'H-NMR(300 MHz, DMSO-dg) & : 13.16(1H, br s,
OH-1), 7.41(1H, d, /=16 Hz, H-4), 7.27(1H, d, J=1.6 Hz, H-
2), 7.12(1H, d, /=2.1Hz, H-5), 7.00(1H, d, /=2.1Hz, H-7),
2.38(1H, s, CHy), 507(1H, d, /=7.8 Hz, anomeric H); *C-
NMR(75 MHz, DMSO-dg) & : 161.3(C-1), 124.3(C-2), 147.1
(C-3), 119.4(C-4), 108.4(C-5), 164.4(C-6), 108.4(C-7), 1619
(C-8), 186.7(C-9), 182.2(C-10), 132.1(C-4a), 113.5(C-8a), 114.5
(C-9a), 136.6(C-10a), 21.4(CH3), 100.9(C-1), 73.3(C-2)), 7655
(C-3), 69.5(C-4"), 77.4(C-5, 60.6(C-6).
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White brown amorphous powder; (+)-FABMS m/z 391
[M+HI*; 'H-NMR(600 MHz, DMSO-d;+D,0) : & 7.39CH
in total, d, /=84, H-2!, 6), 7.02(1H, d, /=16.3 Hz, H-8), 6.86
(1H, d, /=163 Hz, H-7), 6.75(2H in total, d, /=8.4 Hz, H-3,
59, 6.72(1H, br s, H-2), 6.57(1H, br s, H-6), 6.33(1H, br s,
H-4), 4.80(1H, d, /=7.7 Hz, anomeric H); *C-NMR(150 MHz,
' DMSO-dy) & : 129.7(C-1), 108.7(C-2), 160.5(C-3), 104.4(C-4),
159.9(C-5), 106.5(C-6), 126.9(C-7), 130.3(C-8), 141.1(C-1),
129.7(C-2), 117.2(C-3), 158.9(C-4), 117.2(C-5", 129.7(C-6"),
102.2(C-1"), 74.8(C-2"M, 78.7(C-3"), 71.4(C-4"), 78.2(C-5"),
62.3(C-6".
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3lo} 2 S Fote] de ol Al & 0.15M KC1 8-
& AFAIA T Ule] BAE Ak ke AESIT 2 7
2 AT dF oM A & 0.15M KCl §922 AFg &
A153] 2k 224 1g& Fslo] 2 & KCl 4 711e] 10ml
o] H=% s A F o 5att A FolM FAstsio] At
B3Itk

Thiobarbituric acid assay(TBA assaypil 2Jst KRz S]
N 8o £H

AAatst AP 2 TE A3 mg protein)ell 0.01M At
FF AL Jeto] AAFH7E 1mo] HES 3§ TBA-
malondialdehyde A& 244)7]31, 3000 rpmellA] 1527F £
A Bglgk A2 S F3o] 1.1.3.3.tetraethoxypropanes
gz s} 535 el FHES ZHIC,

MY f

HAEZ GOT, GPT, total cholesterole} EErEX

e, 2R 2 AlEFoTel viEA ketamin} rumpun
< 1:1 8182 4°] 5mikg TF FAF F A% AES sl
A8 7, blood autochemistry analysers ©]2-3}¢7 GOT(glutamic
oxaloacetic transaminase), GPT(glutamic pyruvic transaminase),
T.C.(total cholesteroD)®] ¥ wislE 4315t

2% % HiEe] S| &
AAEE SHUEE 8 ABFolTY 185 o v
FE 27el0] AFel UiE BEES T

X1z2o| SAHH 2|

AFAFNN B2 B g B EEZUAE JeplQict
BAA 124 2j0)2] HEi= Student's t-testE ARE3l0] p<0.1,
£<0.01, Z18]7 P<0.0013! kol disl -4 Aoz s}
Rt
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IPE 12 FuELR IHNMR ABEHS] § 245 Y=
Faxe]] A3st methly signal =247} singlet® 2 VeI glo
o, o749} WS =4 5 HA4, H-29) protore] 242} § 7.41(1H,
s), 727(H, )& Yo, § 7.17(1H, d, J=2.1 Hz), 7.00
(1H, d, /=24 Hz)’|X A2 m-couplingst H-5, H-70] UEp:tc,
T § 5.07(d, J=7.6 Hz)< anomeric proton®.2A] @] g 2
el S BolF vk PC-NMReIAE emodin(1)9]
signalts #1613, § 10091, 77.38, 76.46, 73.34, 69.5, 60.62
ppm?] signalZHE 32 glucosed S 1 3 = Qlieh. A,
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BC.NMReIA] C-80] 3.1ppm LAY shift 3331, C-7, C-8a7}t
Z}z} 24 ppm, 4.4 ppm AAFE shift7} Lo} 313HE 19) 8wl
OH¢l| glucose} AP Aoz A= a, F§1783) nma}
oy z}zte] signale] YA8H] emodin-8-O-p-D-glrucopyranoside
£ skt

sigrg 29 =4y
5}6 2= 24 P2 'H.NMReIA § 6.86(LH, d, /=163
, H-7), 7.02(0H, d, J=16.3 Hz, H-8)°| 4 large coupling
constant® 7121 trans olefinic proton systems 213 4= 9ISl
ov § 7.392H, d, J=84, H-2, 6), 6.75(2H, d, /=856 Hz,
H-3, 5) 1, 4 disubstituted aromatic ring®] A,B, A8 &
A = AN, 5 6.33(1H, br s, H-4), 6.57(1H, br s, H-6) 1
2] 6.72(0H, br s, H-2)°ll4 1, 3, 5 trisubstituted aromatic
ring?] proton A #AF F AT EE § 4.80(1H, 4,
J=7.7Hz) signal anomeric proton®.ZA 1 mol2] o] g 4
glebar 98-8 HojF gtk BC-NMRAME § 102.24, 78.69,
78.15, 74.83, 71.35, 62.28 ppm<] signal=HE] 1mol2] glucose
o) #Qlsle] BH3HE 2= resveratrol®] glucosided)& %5}
9}, 3H 2D NMR 9724 HMQC 2! HMBC correlations:
ZAFste] HMBC A= E# A aromertic proton¥} C-3 A[]2]
correlations ERIBIA T 3}3HE 2= resveratrol?] 3H OH )]
ol glucose”t A AU & 4= QIgith HFH o 750
7} v wale] AXTRS ElEe] o] F8ME- 28 trans-resveratrol-
3-0-B-D-glucopyranoside®. &¢1, F48}31tHScheme 1).

Glu—-O0 O OH

Compound 2

Scheme 1 - Structures of compound 1 and 2.
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AR sE A= AAMEERES] smooth endoplasmic reticulum
o] Eghlslz) el 2sle] reactive metabolite?! trichlormethyl
free radicalZ tiAFEIAL} 22 - CCl7E 0,9 Hkgslo] A
Cl,C-0-0 - = Ak3}E]o] H]ﬁ%ﬁ.‘«] polyunsaturated fatty acidZ
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= 93 Qe 2319 free radical generating system¥}t
scavenging system At0]9] 7o) ZEw x& T’EJ“ ‘?z_‘“
D, A 9 3} T2 Aol o) 4
A °‘E}2223) ARAsRERE Folste] 7 &8 o
diste] REF=A S5 13 29ilA siHE 28 &3ds
Foalel XAIits) 9 s v 4kE Frsigltt. ol
ZT7¢ MDAZ# 1.51£0.30 nmol/mg proteinel] Bl3le] SA3d)
Z7%) 4.94%1.76 nmol/mg protein® 2 FA35| XAzl
S7kslo] 2F &40] dojkeE & 5 UATh Emodin WA
3EHE 29] Fojof il SR FoSlA AAEN o
2l 31529 resveratrol M| Aol SJEloiM T A g
2 fode dAFE-S Yelisict. 53] 80 mgkg/dayS]
o] g8l R MDA &3} nls=th ks LiERo]
AT E AL FEEE & 5 AT ol $74o)
o} gaE AW AASE Ao® veh b
QFE#F]=7] 482 emodin-8-O-B-D-glucopy-

521 resveratrol-3-O-f-D-glucopyranoside
7t Fash Y Ao R ZEehs BRI F Qe ol A
gl A2 tshE fAE %‘?—;}/\]Z_ 234 Aol gt
aralatg2h g Ay & T USITHTable ).

SHOIXI0| Ofx|= 245t
ARNTR] ¥ 0 ZHE] GOT, GPTY YA E9) e AH
E(TC)e] &S S4% A3, tlz2Fe GOT 8% 1522+

Table I - Effects of Polygonum cuspidatum on lipid peroxidation in
vivo

MDA (nmol/mg protein)

Grou

P I I I
Control 1.51+0.30
NC. 4.94+1.76"*
Comp. 1 3.41x1.05 2.41+0.69% 1.58+0.63*
Comp. 2 3.39+1.30* 3.20+0.73* 1.74+0.79*

Control group was injected 2 mi/kg of olive oil, i. p. for 3 days
and 0.05% CMC solution p.o. Negative control (N.C.) group was
injected 2 mi/kg of CCl -olive oil (1:1), i.p for 3 days and 0.05%
CMC solution p.o. Sample groups were injected 2 m//kg of CCl,-
olive oil (1:1), i.p. for 3 days and each sample with 0.05% CMC
solution of p.o. Each value represents the mean+S.D. of 5 rats.
Significantly different from N. C. : *p<0.1, N.C. was significantly
different from Control : *#p<0.01. Compound 1: emodin-8-O-p-
D glucopyranoside. Compound 2 : resveratrol-3-O-p-D glucopy-
ranoside.
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Table II — Effects of Polygonum cuspidatum on s-GOT, s-GPT and

Table III — Effects of Polygonum cuspidatum on liver and spleen

Total cholesterol (T.C.) weights
Group s-GOT (UM s-GPT U/)  T.C. QUM Group Dose Liv'er/Body Splgen/Body
Control 1522179 462102 743257 (mghkg/day)  weight (%) weight (%)
Negative control 254.3+59.9%% 838+13.1%% 1205+29.2%# Control - 3.47+0.09 0.324+0.01
Comp. 1 20 162.7+16.0 45.0+4.6%*  68.5+153%** N. C. - 4.46+0.18%*  0510=0.03%%
40 160.7+156* 50.1£63**  653%23.0 Comp. 1 20 3.65+0.35* 0.330+0.16*
80 145.6+11.0%* 49.8+64**  66.6+14.3%* 40 3.85+0.45% 0.381+0.19*
Comp. 2 20 164.8+5L7  68.0+25.0 69.7+3.4%* 80 3.53+0.47* 0.372+0.18*
40 151.8+345%  69.6+12.9%* 70.8+10.1%* Comp. 2 20 4.06+0.49 0.389+0.05%*
80 154.8+33.4*  70.6+125%F 50.0£10.4%* 40 4.03+0.57 0.380=0.03%*
* kK
Control group was injected 2 ml/kg of olive oil, i. p. for 3 days 80 3.70+0.53 0.381+0.17

and 0.05% CMC solution p.o. Negative control (N.C.) group was
injected 2 mi/kg of CCly-olive oil (1: 1), i.p for 3 days and 0.05%
CMC solution p.o. Sample groups were injected 2 mi/kg of CCl,-
olive oil (1: 1), i.p. for 3 days and each sample with 0.05% CMC
solution of p.o. Each value represents the mean+S.D. of 5 rats.
Significantly different from N.C.: 1#p<0 1, **p<0.01. N.C. was
significantly different from Control: **p<0.01. Comp. 1 : emodin-
8-0-B-D-glucopyranoside, Com. 2 : resveratrol-3-O-B-D-glucopy-
ranoside.

nlo

17.8aU/Mel vl3te] AlAsteEAE Fojste] 1H5/do] Yofudt
A 2T-E 254.3159.9IU/NE VR0 AEH 7540 Uoj
W22 o 4= Q) F8HE 12 Fo A e E ZEAEg ow
Fe)gk GOT 2= A 2H4-S L‘rEM%iE} oA s13HE
T 80 mg/kg/day®] Fo] Sol|x] FAF o2 GOT &4
EE vERIG GPT 8% 9 93 71 7]5 ABAIAR
A ThRT 46.2%10.20UM thsto] ST 88.8+13.1(0U/
D= AA3t B E Z7HE YERIGITH AR Foifell s oA
80 mg/kg/day FolelX ke 1% st 2 25 f2)s GPT
AT A 28-S YRSt F2uUlAEIE e ek AT
ZT 743125700000 HIte] ST T2 A S
2 120.5+29.2(UMF XA A5aiint. T o]
£ Fojsto] nAUTS Uo AR 589 I FEES
TN FFe 2B Figel] P2 xjo)7} gicku®
sholout S3HE 13 35hE 29 3 Fojd 9stoi=
ArEeR FuaHEY o] NS & 5 Uk
(Table II).
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Control group was injected 2 ml/kg of olive oil, 1. p. for 3 days
and 0.05% CMC solution p.o. N. C. group was injected 2 mi/kg
of CCly-olive oil (1:1), i.p for 3 days and 0.05% CMC solution
p.o. Sample groups were injected 2 mli/kg of CCly-olive oil (1: 1),
i.p for 3 days and each sample with 0.05% CMC solution p.o.
Each value represents the mean=S.D. of 5 rats ‘Significantly
different from N. C. : *p<0.1, **p<0.01 N.C..was significantly
different from Control: # p<0.01. Compound 1: emodin-8-0O-B-D-
glucopyranoside, Compound 2: resveratrol-3-O-f3-D-glucopyranoside.
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FTE gEA0R ZRN3IGlon wEEelA AT vldt &
o7 AT At 3] GOT, GPT ¥ &=
7} e 20 mgkg/dayol M= 3wt 77k 2R 7
aAzlon, FEAUREEY s 7 ske] B ol
ol X A —r—%__‘r_ FaAIZT AFoE] 7k vl S
2 80 mg/kg/day FolTdollM= BF f2o4 Q= s vER
of kel tiste] shgkao] $rd o] ASS RISl

=

N

ZAtel 2

2 R Gyolduis ofsleTe A A4

olstolg.on olo] ZRALELE,

ol Sftol

i
]

&2

1) EU  KOERTI B, 530t A& p. 303 (1980).

2) Yang, F, Zhang, T. and Ito, Y. : Large-scale separation of
resveratrol, anthraglycoside A and anthraglycoside B from
Polygonum cuspidatum Sieb. et Zucc by high-speed counter-
current chromatography. Journal of Chromatography A 919,
443 (2001).



144 A1 - olulel -

F&

3) Zhao, R. Z,, Liy, S. and Zhou, L. I. : Rapid quantitative HPTLC
analysis, on one plate, of emodin, resveratrol, and polydatin in
the chinese herb Polygonum cuspidatum. Chromatographia. 61,
311 (2005).

4) Matsuda, H., Shimoda, H., Morikawa, T. and Yoshikawa, M. :
Phytoestrogens from the roots of Polygonum cuspidatum
(Polygonaceae): Structure-requirement of hydroxyanthraquinones
for estrogenic activity. Bioorganic & Medicinal Chemistry
Letters. 11, 1839 (2001).

5) Xiao, K., Xuan, L., Xy, Y. and Bai, D. : Stilbene glycoside
sulfates from Polygonum cuspidatum. J. Nat. Prod. 63, 1373
(2000).

6) Liy, X., Wu, L, Song, G., Liuy, K., Zhang, X. and Zhang, Y. :
Study on chemical constituents of Polygonum cuspidatum Sieb.
Shenyang Yaoke Daxue Xuebao. 16, 17 (1999).

7) Park, C. S, Lee, Y. C,, Kim, J. D. and Kim, C. H. : Inhibitory
effects of Polygonum cuspidatum water extract (PCWE) and
its component resveratrol on acyl-coenzyme A-cholesterol
acyltransferase activity for cholesteryl ester synthesis in
HepG2 cells. Vascular Pharmacology 40, 279 (2004).

8) Kim, Y. S, Kim, H. H., Yoo, M. J. and Shin, D. H. : Bactericidal
Effect of the extracts of Polygonum cuspidatum on Bacillus
cereus. Food Sci. Biotechnol. 13, 430 (2004).

9) Agarwal, S. K., Singh, S. S., Verma, S. and Kumar, S. :
Antifungal activity of anthraquinone derivatives from Rheum
emodi. J. Ethnopharmacol. 72, 436 (2000).

10) Jayatilake, G. S., Jayasuriya, H., Lee, E. S., Koonchanok, N. M.,
Geahien, R. L., Ashendel, C. L., McLaughlin, J. L. and Chang.
C.J : Kinase Inhibitors from Polygonum cuspidatum. J. Natural
Products 56, 1805 (1993).

11) Jayasuria, H., Koonchanok, N. M., Geahlen, R., McLaughlin,
J. L. and Chang, C. J. : Emodin, a protein tyrosine kinase
inhibitor from Polygonum cuspidatum. Journal of Natural
Products. 55, 696 (1992).

12) Kong, L., Yang, C. and Qiu, X. : Effects of processing on
antioxidation of Rheum palmatum and Polygonum cuspidatum.
Zhongguo Zhongyao Zazhi. 26, 388 (2001).

13) Meng, J. and Hang, H. : Study on antioxidative activity and
stability of Polygonum cuspidatum extract. Huaxue Shijie. 41,
418 (2000).

14) Wang, S., Zheng, Z., Weng, Y., Yu, Y., Zhang, D., Fan, W, Daj,

R. and Hu, Z. : Angiogenesis and anti-angiogenesis activity of
Chinese medicinal herbal extracts. Life Sciences 74, 2467
(2004).

15) Kumar, A., Dhawan, S. and Aggarwal, B. B. : Emodin (3-
methyl-1,6,8-trihydroxyanthraquinone) inhibits TNF-induced
NF-«B activation, IxkB degradation, and expression of cell
surface adhesion proteins in human vascular endothelial cells.
Oncogene. 17, 913 (1998).

16) A, Pl 3320 Aldelehe fd A Q7atst As)
B4, oF5+3]A] 43, 572 (1999).

17) Francis, G. W, Aksnes, D. W. and Holt, O. : Assignment of the
'H and ®C NMR spectra of anthraquinone glycoside from
Rhamnus frangula. Magn. Reson. Chem. 36, 769 (1998).

18) Ayse, K., Isabelle, B., and Schiewe, A. Z; : The structures
of antioxidant and cytotoxic agents from natural source:
anthraquinones and taurins from roots of Rumex patientia.
Phytochem. 58, 1213 (2001).

19) Vastano, B. C., Chen, Y., Zhy, N., Ho, C. T, Zhou, Z. and Rosen,
R. T. : Isolation and identification of stilbenes in two varieties
of Polygonum cuspidatum. J. Agric. Food Chem. 48, 253 (2000).

.20) Pierre, W, Alain, T, Joseph, D., Gerard, D. and Jean, M. :

Trans-resveratrol-3-0-8-glucoside (PICEID) in cell suspension
cultures of Vitis vinifera. Phytochem. 42, 1591 (1996).

21) Toppel, A. L. : Lipid peroxidation damageto cell components.
Fed. Proc. 32, 1870 (1973).

22) Curtis, M. T, Gilfor, D. and Farber, J. L. : Lipid peroxidation
increases the molecular order of microsomal membranes.
Arch. Biochem. Biophys 235, 644 (1984).

23) Chen, L. C., Borges, T, Glauert, H. P, Knight, S. A., Sunde,
R. A. and Schramm, H. C. : Modulation of selenium dependent
glutathione peroxidase by perfluorodecanoic acid in rat. J. Nutr
120, 198 (1990).

24) Kimura, Y., Okuda, H. and Arichi, S. : Effects of stilbene
on arachidonate metabolism in leukocytes. Biochimica et
Biophysica Acta 834, 275 (1985).

25) Lee, H. J. and Choi, M. S. : Changes of plasma and hepatic
lipids, hydroxy-methyl-glutaryl CoA reductase activity and
acyl-CoA: Cholesterol acyltransferase activity by supple-
mentation of hot water extraxts from Rosa rugosa, Crataegus
pinnetifida and Polygonum cuspidatum in high cholesterol fed
rats. J. Food. Sci. Nutr. 3, 344 (1998).

J. Pharm. Soc. Korea



