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Analgesic Components of the Rhizoma of Astilbe chinensis var. davidii

Kap-Jin Oh, Yun-Seuk Choi, II-Shik Choi, Si-Kyung Park*®, Kyou-Heung Lee,
Sun-Gan Chung and Eui-Hwan Cho
Central Research Institute, Samfin Pharmaceutical Co, LTD, Hwasung, Kyunggi 445-920, Korea

Abstract— Astilbes rhizoma has been used for headache, arthralgia, chronic bronchitis and stoma-
chalgia in traditional chinese medicine. The analgesic activities and their components of Astilbe
chinensis var. davidii Rhizomes were evaluated. The ether and ethylacetate fractions of 70% EtOH
extract showed considerable analgesic activities by acetic acid induced writhing method. Compound
1~5 were isolated from ethylacetate fraction and identified as gallic acid, (+)-catechin, (+)-galloca-
techin, bergenin and 11-O-galloylbergenin on the basis of spectroscopic methods. Among them
(+)-gallocatechin showed stronger analgesic activity than that of other compounds.

Keywords [] Astilbe chinensis var. davidii, Saxifragaceae, analgesic effect, gallic acid, (+)-catechin,
{+)-gallocatechin, bergenin, 11-O-galloylbergenin.
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2'-O-galactoside,*® B-sitosterol, B-amyrin, B-peltobo-

PR R B Foe o] AAlAR

474

ykinolic acid, astilbic acid, caffeic acid, bergenin,
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Scheme 1—Extraction and isolation of compd. 1~5 from A. chinensis var. davidii

20P(Mitsubishi kasei) % Cellulose(microgranular,
Sigma)& AH-3F3itth.

53¢ Electrothermal 1A 8100(uncorrected), IR2
Shimadzu IR-435, UV Hewlett-Packard 8452 A,
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BE 1- 9 A7 Y AAH(H0)

mp 266~268°

UV AMOH pm: 214, 274,

IR v X em™: 3500, 3300, 1700, 1620, 1550, 1340,
1250, 1020.

Table I—*C NMR data for compound 2, 3, 4 and 5

'H-NMR(80MHz, Me,CO-ds+D.0) & : 7.16(S, H-2,
6).

MS m/z(rel. int, %):170(M*, 100), 153(78), 125
(20), 79(14), 69(28).

3etE 2— 94543 AAH,0)

mp 175~177° [0 ],®=+10.2° (¢, 1.0 in Me;CO)

UV AMOH ym: 230, 278.

IR v¥¥rcem~1: 3350, 1620, 1520, 1280, 1240, 1150,
1030.

'H-NMR(500MHz, Me;CO-ds+D;0) & :249(1H,
dd, J=16.1, 8.6Hz, H-4), 2.88(1H, dd, ]=16.1, 5.6Hz,
H-4), 3.95~3.99(1H, m, H-3), 452(1H, d, J=7.9Hz,
H-2), 5.85(1H, d, J=2.3Hz, H-6), 6.00(1H, d, J=23
Hz, H-8), 6.72(1H, dd, ]=8.2, 2.0Hz, H-6"), 6.78(1H,
d, J=81Hz, H-5'), 6.88(1H, d, ]=19Hz, H-2').

BC-NMR(125MHz, Me,CO-dg+D;0) : Table L

MS m/z(rel. int., %) : 200(M*, 17.5), 152(33.3), 139
(100), 123(33.3).

3BNE 39 F-A Y AA(H0)

mp 186~188° [a]1,®=+2.0° (c, 0.5 in Me,CO)

UV A MeOH e 220, 272.

Carbon Number 2 3 Carbon Number 4 Bergenin 5
2 824 825 2 83.2 823 79.9
3 68.0 68.0 3 72.1 713 713
4 28.6 284 4 758 74.7 748
5 157.0* 157.0* 4a 816 80.7 80.2
6 96.0 96.0 6 166.0 165.2 164.2
7 1574* 157.4* 6a 119.6 1189 119.1
8 95.1 95.1 7 1113 110.6 1105
9 156.5* 156.5* 8 152.5 151.7 151.8
10 100.3 100.3 9 1425 141.7 1414
1 131.7 1311 10 149.6 149.0 148.7
2' 115.6** 107.1 10a 1175 116.9 1164
3 145.5%** 146.1 10b 745 734 73.7
4 145.4*** 1332 11 62.9 62.0 64.3
5 115.2** 146.1 OMe 61.2 60.8 60.6
6 119.8 107.1 iy 120.8

2, 6 109.8(X2)

3,5 146.0(X2)
4 139.1
COO 167.0

All spectra were measured in Me,CO-ds + D;O except for 4 in MeOH-d,

*-»** Assignments of chemical shifts may be reversed.
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Table II—Analgesic effects of Et,0, EtOAc and BuOH fractions of 70% EtOH extract from Astilbes rhizoma

Dose(mg/kg, p.0.) No. of Animals No. of Writhing Inhibition(%)

Control - 10 2361+ 3.2 -
Aminopyrine 100 10 7.2+ 1.3%** 69.5
Et,0 ext. 400 10 180+ 1.3 237

800 10 15.6% 0.7*** 339
EtOAc ext. 400 10 153+ 1.0** 352

800 10 10.1+ 1.5%+ 57.2
BuOH ext. 400 10 19.8+ 1.3 16.1

800 10 17.3£ 1.6 26.7

*: p<0.1 **: p<0.05 ***: p<0.01

Table III—Analgesic effects of each fractions form EtOAc extract by Amberlite XAD-2 column chromatogra-

phy
Dose(mg/kg, p.0.) No. of Animals No. of Writhing Inhibition(%)
Control - 9 147+ 1.2 -
Aminopyrine 100 5 5.8+ 1.0%** 60.5
H,O fr. 500 8 128+ 14 129
50% MeOH fr. 500 7 10.1+ 1.4** 313
MeOH fr. 500 6 125+ 1.2 15.0

*1 p<0.1 **: p<0.05 ***: p<0.01

IR vEE ecm™: 3380, 1630, 1520, 1270, 1250, 1150,
1030.

'H-NMR(00MHz, Me,CO-d;+D,0) & :249(1H,
dd, J=16.1, 8.5Hz, H-4), 2.86(1H, dd, J=16.1, 5.5Hz,
H-4), 393~3.97(1H, m, H-3), 446(1H, d, ]=7.8Hz,
H-2), 5.84(1H, d, J=2.3Hz, H-6), 6.00(1H, d, J=23
Hz, H-8), 6.45(2H, s, H-2', 6").

BC_.NMR(125MHz, Me;CO-d;+D;0) : Table L

MS m/z(rel. int., %) :306(M*, 60), 242(32).

e 4— TR AAH0)

mp 149~150° [a]p®= —40.5° (¢, 1.0 in Me,CO)

UV AMOH hm: 218, 274, 312.

IR v¥tem=t: 3300, 1700, 1620, 1530, 1470.

'H-NMR(300MHz, MeOH-d,) & : 3.45(1H, t, J=8.7
Hz), 365~3.75(2H, m), 3.82(1H, t, J=8.7Hz), 3.90(3
H, s, —OMe), 4.02~4.102H, m), 494(1H, d, ]=103
Hz, H-10b), 7.08(1H, s, H-7).

BC.NMR(75MHz, MeOH-d,) : Table L

MS m/z(rel. int.,, %):328(M*, 60), 208(100).

3IBIE 5—-FAAAAAH0)

mp 180~181° [a]1,®=+35.2° (¢, 0.7 in Me;CO)

UV AMOHnm: 218, 277, 308(sh).
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IR vEE em~1: 3350, 1700, 1620, 1590, 1510, 1230.

'H-NMR(500MHz, Me,CO-ds+D,0) 6 : 3.85(3H, s,
—OMe), 4.14(1H, dd, J=104, 95Hz, H-4a), 4.33(1H,
dd, J=122, 7.0Hz, H-11), 4.92(1H, dd, J=12.2, 2.0
Hz, H-11), 5.11(1H, d, J=10.5Hz, H-10b), 7.08(1H,
s, H-7), 7.152H, s, H-2', 6').

BC-NMR(125MHz, Me,CO-d;+D,0) : Table L

MS m/z(rel. int., %) :480(M*, 2), 328(30), 208
(100).

HEdn ¥ 2@

FNEFD T 279 70% EtOH 928 3
S5 A=A H Et,0, EtOAc ¥ BuOHZ &3}
Ao FE3le] 4L 77| dio] I ANFAAE
Z2A% A Et,0 429 EtOAc A FoFoA
2T B8 #-9A e writhing syndrome$]
A &3} JebdeiTable II). =3 EtOAc 92 800
mg/kg FolTelA 57.2%9 JAEL JehjEEA
EtOAcE-8E2] Zibel 2% AFEINL 71 74
H3 Aoz Yepygr)

A5 F9317] 998l EtOAc A2E Amber-
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Table IV—Analgesic effects of compound 1~5 and its mixture

Dose(mg/kg, p.o.) No. of Animals No. of Writhing Inhibition(%)

Control - 10 132+ 0.9 -
Aminopyrine 100 10 2.0+ 1.0*** 84.8
Compound 1 400 10 11.7+1.2 114
Compound 2 400 10 139+ 1.0 -
Compound 3 200 10 9.0+ 23 318

400 10 6.2+ 0.9*** 53.0
Compound 4 400 10 113+ 20 144
Compound 5 400 10 9.6+ 1.8** 27.3
1+2+3+4+5 200 10 82+ 1.7 379
Q:1:1:1:1 400 10 74+ 1.4*** 439

*: p<0.1 **: p<0.05 ***: p<0.01

lite XAD-2 A% zmgnte 13 E A3l H,0, 50
% MeOH 2 MeOH £&d22 1JFra 747k o
2ol gt AFEAE 343 A7 50% MeOH o
202 $-9)A4 %)= writhing syndrome ] QA& 7}7}
velt e mi(Table 10D, 50% MeOH A& A3
AR AE)ste e 3§E 1~50) didtd 2%
295 &Y A SPE 30) 400 mgkg FAT
A4 53.0%2] 24 g+ writhing syndrome?] <
A&7} veldoiTable IV). £3 ez 33185
<+ AZaHG7) gAY sugt Aoz Jelga A%
Aol RAHA e ALF j}E 1~58& 47
FTHog EY EFES UANeE AFEHE F
A £ A 2ol Bs] /94 sl writhing
syndrome$] A FE#7} Jepsdc(Table IV). o]+
EtOAc 929 AFAAT] o1& FFEEY 72t A%
7re] o E3baql A3 atgol o AUE FHA
ge}

B8 1~59 SH-3AE 18 FeCls testoll A
AL Jeplislz EAlgke) 1709 WAF-APAA
(mp 266~268°)24 IR~#E#e] 3300 cm ol|4]
hydroxylZ]¢} 1700, 1020 cm™ 4] 7}2B-A17]6]] 2]
T EF5U7 el =8 'H.NMRAHEZHL §
71690449 Aoz FAFHS gallic acid® F4
HHom 2F3 2AF v 53319 Heo-TLC, MS,
'H-NMR).

RHE 2= EAF 2909 HA5FA YA A (mp 175
~177°)24] FeCl; testoll A 42, opj A3 =-
Bk aA 2@ AE Yl IR 2HE
2] 3350 cm lolA] F)=EA1]7]9} 1620, 1520 cm~!

ol wWakEare] g vehfle] flavanA o] B2 34
=9} 'H-NMRAHEZ L 5585 % 6.00(each 1H,
J=23Hz)ell A 2709] o]FAdAlEr}l A= flavan
3l o] AxE)o) metacouple® WP z7} &A%
< o 4 9l 27 H-63) H-82 A4-=r}). =38 56.72
(1H, dd, J=8.2, 2.0Hz), 6.78(1H, d, J=8.1Hz), 6.88(1
H, d, J=19Hz) A #AZd=EE AT ES 1,34-A%]%
WA ze]e] Azl 21X, §249(1H, dd, J=
16.1, 8.6Hz), 2.88(1H, dd, J=16.1, 5.6Hz)°l A -1}e}
1= ABX typed} 83.95~3.99(1H, m), 4.52(1H, d;
J=79Hz)L catechin -89 £ & A|Algtc) o] 42)
717184 Helelg £33 el ¥C-NMR ~¥E
Fg vlad A} (+)-catechin®] FHA® 99} F
dagien FF 2AH vlx FAHFACHe-TLC,
'H-NMR, “C-NMR).

335 3e A 3069 HAFAHYAAY(mp
186~188°)2A] " ofAt3) IRAH B0 313HE 29}
FrAsl A 'H-NMRAHER] Q1] 33HE 29} A<
FTUY FFE el e, 4] 86.72 6.78 2! 6.83
9] <kAz} Al 86.450014] 2709 FAdAt Uz
ﬂ%ﬂﬁi‘:} welx] MS2H Ed s 'H-.NMRAH E™]

< (+)-catechin®] B-igle] 3|=24x]7]7} 17 £9]
Elsdu & A3 BC.NMRA¥ER S 339 v
23k A} (+)-gallocatechin®} 3 dX 3} e}

3§E 4= FeCl; testel] Q) F-AAARAA(mp
149~150°) 2.2 4] IRAHEZ2] 3300 cm ld)4] 3|=
E247]¢} 1700 cm oA} FtE2RdY)e] EAE el
vz, Uvasiege 274 ¥ 312 nmeil A F<530)
Evello] isocoumarinZHe] EAE AlAlsigich
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'H-NMR2#H 232 §7.08(1H, s)olx 179 =3k
oFdApate] AT §3.90(3H, )l A wEA71
EA8 vepligich =3 84.94(1H, d, J=10.3Hz)el| 4]
Wl 2ol 71413 ¥o]=E el §345 (1H, t,
J=8.7Hz), 3.65~3.75(2H, m), 3.82(1H, t, J=8.7Hz),
4.02~4.102H, m)ol A % 6712 —CH7} #a= ek
MSAHEZ AX| m/z 32804 RxlelE Ho|aE
Jehl 2 isocoumarin®#-E& JeRE m/z 208¢)
7\&de)lazs FAFHER E}ﬂ% 4% AstilbeZel] 3
2] ¥¥3l= bergenine 2 FAFEglorn, ¥C-NMR
2~HERS vwg Ay T & dHsgepo?

2132 5% FeCleoll d<l #AHeF 4809 43
AAX (mp 180~181°)2. 4] 'H-NMRAMEZ ] §
7.08(1H, s)oll A 171 2] ubakE ok zie) §3.85(3H, s)
2 85.11(1H, d, J=10.5Hz)ol| A z}7+ =il &2 7)<} Wl
Avglo} BAF T} £ §7.152H, s)olA DR
galloyl <FAd =9} MS~#E3 o] m/z 480(M ™, 2), 328
(30) % 208(100)-> bergenin®} galloyl esterd-& A|
Apstedch, wheba] bergenine] F¥ e} BC-NMRZ-
Hedg vwg Az} C-110] 23ppm AHAA ofF
sl C27) 24 ppm AV o] %= o] "galloyl 7] 7} be-
rgenin®] C-11¢ A= o] L& A& F UNL ol=
11-O-galloylbergenin®} E-#x|2} 2 o =]s}g )2

4 £

ol Aol e ARl 78, $HE,
W 7149, 155 AMSEAL Sl =R F As-
tilbe chinensis var. davidii 9} <73 W3 25L&
APg A5 70% EtOH 429] Et,0 % EtOAc +
oA zlggAde] BAEE I1F EtOAcEH
S8 FelE Axsle 33gE 1~58 =EE
How, Zhzte] ojslaltd Atz ~HEF dojeE
v gk A7} gallic acid, (+ )-catechin, (+)-gallocate-
chin, bergenin 2 11-O-galloylbergenin® & £3}3}
Act =3 Zb4e s did AFRA4E AT
A3} (+)-gallocatechin®] #F&Ad0] 713 7sll L
o, A58 o] AAFA U= AgFe] 74 APES
TF EI A A58l BAHEEN FF
739 EtOAc £39] AFIAE )& IFPEESY
AL Adaatged 93 JoE APz

Vol. 36, No. 5, 1992

Lol s

Agel A48T ABNEE

bt o] A% i A S
4l e 2t AR AU £EE T
%%, bid HAEAE HHE =Yy
g
D o] 3AE g Exg, FAL Mg, p. 408(1989).

2) FOCEHRAT | FrfmrpREARHE, EdL pp. 1122,
1833, 2227(1971).
FEeHA FRATLE
AL p. 548(1979).

AAZ A AdkE ARG, 2

p. 441(1984).

Kind], H. and Billek, G.: 2-Hydroxyphenylacetic

acid, a new constituent of higher plants. Nature

194, 579(1962).

Billek, G. and Schmook, F.P.: Zur biosynthese der

gentisinsaure. Monatsh. Chem., 98, 1651(1967).

7) Frohne, D.: Uber das vorkommen von arbutin in
Saxifragaceae. Pharmazie 24(11), 701(1969).

8) Bohm, B. A. and Bhat, U. G.: Flavonoids of Astilbe
and Rodgersia compared to Aruncus. Biochem. Syst.
Ecol, 13(4), 437(1985).

9) Shimada, H., Sawada, T. and Fukuda, S.: On the
constituents of Astilbe thunbergii. Yakugaku Zasshi,
72(4), 578(1952).

10) Sastry, B. S., Vykuntam, U. and Venkata Rao, E.:
Chemical examination of the aerial parts of Astilbe
rivularis. Indian drugs, 24(7), 354(1987).

11) Sastry, B. S. and Venkata Rao, E.: Chemical exa-

158

3)

©
RL

FoA, A E

4)

A, A4S,

5)

6)

mination of Astilbe rivularis. Indian J. Chem.,
(5), 494(1977).
12) Takahashi, K., Kanayama, K, Tanabe, Y. and Ta-
kani, M.: Studies on constituents of medicinal pla-
ots XL Chem. Pharm. Bull, 20(10), 2106(1972).
13) Taneyama, M. and Yoshida, S.: Studies on c-glyco-
sides in higher plants 1. Bot. Mag. Tokyo, 91, 109

(1978).
14) Kim, J. H,, Lee, D. J. and Kim, Y. C.: Studies
on the constituents of Astilbe divaricata.



480 o4 - Hed - HYA

Rk

oS - HED - 2B

Kor. J. Pharmacogn., 18(4), 207(1987).

15) W53 : Astilbe chinensis var. paniculata <732
AEAT. BFNGR Y AR =7(1987).

16) Hori, K., Satake, T., Saiki, Y., Murakami, T. and
Chen, C. M.: Chemical and chemotaxonomical stu-
dies of filices. LXXVII. Chem. Pharm. Bull, 36(11),
4301(1988).

17) Young, H. S, Park, J. C. and Choi, J. S.: Isolation
of (+)-catechin from the roots of Rosa rugosa. Kor.
J Pharmacogn.,, 18(3), 177(1987).

18) Son, B. W, Park, J. H. and Zee, O. P.: Catechin
glycoside from Ulmus davidiana. Arch. Pharm.
Res., 12(3), 219(1989).

19) Porter, L. J., Newman, R. H,, Foo, L. Y. and Wong,

H.: Polymeric proanthocyanidins. J Chem. Soc.,
1217(1982).

20) Yoshida, T., Seno, K, Takama, Y. and Okuda, T.:
Bergenin derivatives from Mallotus japonicus. Ph- '
ytochemistry, 21(5), 1180(1982).

21) Ramaiah, P. A, Row, L. R, Reddy, D. S., Anjaney-
uly, A. S. R, Ward, R. S. and Pelter, A.: Isolation
and characterization of bergenin derivatives from
Macaranga peltata. . Chem. Soc. Perkin Trans., 1,
2313(1979).

22) Saijo, R., Nonaka, G. 1. and Nishioka, L: Gallic acid
esters of bergenin and norbergenin from Mallotus
japonicus. Phytochemistry 29(1), 267(1990).

J. Pharm. Soc. Korea



