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Synopsis

This research examined hyaluronidase (HYAL) inhibitory effect and superoxide dismutase (SOD)—
like effect observed to the rhubarb leafstalk.

Recentry, natural products, more little side effects, have garnered much intrest. Medicinal plants
have valuable biological activities in human bodies, and the plants are exploited as functional foods,
cosmetics and pharmaceutical agents. This study was performed with leafstalk of Rheum undulatum
and R. rhaponticum.

The HYAL inhibition is involved in human skin aging and anti—inflammation, and SOD-like
activity was evaluated for antioxidants in the human body.

There were HYAL inhibitory effect and SOD—like effect in 50%EtOH extract of the rhubarb leafstalk.
This alcohol extract was fractionated, and finally we obtained 10 fractions. Anthraquinones such as
emodin, aloe—emodin, chrysophanol, physcion, rhein and sennoside A, B were detected in these 10
fractions. Anthraquinones and 10 fractions were used for the HYAL inhibitory test and SOD—like test.
As the result, it was suggested that rhein and sennoside A were closely related to the HYAL inhibitory

effect. However, there were no anthraquinones which showed the strong for SOD-like effect.
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Fig. 2. Pharmacological activity components from Daio.

Fig. 1. Rhubarb plant and dried leafstalk.



BHXAAIMRT €7 vaF o ofRigZHECEH - SODAREM

sennoside A, sennnoside B D EHE i 72 (L&
Y& LTV (Fig. 2)o

TV IFR VBEIEIKIROF ) VEOPTRE
RKEZRTN—TTHO, KU F FHkKOTEY
VLV F IW RIS YIE &9 27V P R
KAEND, kDT >V~ TF/ VEHNTZED Y
BIZJB L. emodin, rhein!C (3 HiHESIER "V R T
FLEF Y. aloe—emodin. physcion IC I 1 i ¢
Y OB E TN TV S,

TYARVEHEITEY VR VNS X VRO
HIBEMETHO. 7V IF /BT P e—
DIRWTMIETDH %, AWIZETH U7 sennoside
A, sennoside Bld rheinanthrone D &K TH %,
2 A F 7 DIE T Td % sennoside A, Bld 71
RIw 7 UTHIELTED., BNMEIC XS
#C X o TH U % rheinanthrone DG AR K T H
%%,

2. BRAZ A F VEMEBDHE R U O3 E

BAXA AT EERE (200.0g) Z50% T X/ —
)V (2.3 L) CT3HRISCICTHIH L7zs MK IS
th— b A 8% VTS| A% 1T 7o, bRk
W FHERIED50% T2/ —)Vahlz, [EREOEIE
EiTo T, T, 2EDERIETE L NI
B THRIERME L. B XA 47 ERE50% T
27—V (61.2g, UN%30.6%) Z137z, 155
Ny (67.09) & HWV TR B Z T, 7K

5y (48.8g). Wil F V7 (3.2g). WRIE M

(1.6g) ITHEI L7z, HHIC, FEEET T )LE S (3.0g)
WK LT, 79vyaigLrsnaxx g o7 0—
(SNAP Cartridge KP-Sil 50g, [A] ~\F4 > [B]
% # T F LB conc. 10%-100%—100%, 077—16%)
20775y b= [Cl 7uukVL[D] AR
/ —)U'D conc. 20%80%-80%. 207336734043
21T,
B conc. 10.0%-26.9%). Fr. 2 (100.9mg : B conc.
26.9%-49.4%). Fr. 3 (131.4mg : 49.4%—60.6%) .
Fr. 4 (182.0mg : B conc. 60.6%77.5%). Fr. 5

J5YTY ) ST Fr.1 (207.7mg :

(334.7mg : B conc. 77.5%~88.8%). Fr. 6 (193.3
mg : B conc. 88.8%-97.2%). Fr. 7 (275.4mg : B
conc. 97.2%-100.0%). Fr. 8 (883.6mg : D conc.

20.0%-50.0%). Fr. 9 (219.5 : D conc. 50.0%—
80.0%). Fr. 10 (16.3mg : D conc. 80.0%) %157z,

3. HYAL FEEEMEATER "

LHENTRRL G FRZ2ED LT V0T Y (L

7ha g, HA) &, ZTO0FREOEICELST
FE 2 DR RE 2 8D, T DOMRED—D L LT,
& FHAWMEF A MG 279 2 Llcx L,
K FHARIMEH A2 EE L. RIESTETERZ
RETEMBEFENEY, 0Ok, HAZDMEL,
K719 % HYAL IZ RIEAEA & WA RIEZ
A BBITIIHYALO@ E 2 HET 2 T VN HE
IZ75%, /oo HADEBIZRED—DICEV KA
stk R 5. MORRFERICKE <Bb->
TWVBTENBFENSEMN, TORMEEHAN Y
fREIRDFILENBE T ETIKTFT %, 2D &
M5, HYALOEE ZHE I 5 2 & T HloRE
VERZERT 22 LI BN 5

ARERE R TlE. Morgan—ElsonE " '? ZISH L
7o i TAiT o fzo BIB. HAMWHYAL (E.C. 3.2.
1.35, SIGMA) I k> TfipE e T & THERL
¥ 1 5l # p-dimeth
ylaminobenzaldehyde (p—~DAB, Wako) & & J&3
BT lickb, BOICEMBT S, £TT. TOW
I E T & % 585nm DWICEZHET 5 T ik
b, HYALHEFEEZRD 7,

Buffer (& 0.1M acetate buffer (pH 4.0) 7=\
72o HYALZ buffer C 4 i /& 400units/mL I i
L. HYAL solution & U7z, %7z, HA sodium salt
(FHF A5 A7) 7% buffer iC THILE 0.4mg/mL
IZ # 8 U "CHA solution & L. compound 48/80
(SIGMA) 7 bufferiC T J#EFZ0.1 mg/mLIc 7 U

7z N-acetylglucosamine /)%,

L. comp. 48/80 solution & L7z, Borate solution
I& boric acid 4.95 gl 7K /K50 mLZEHN A, INJK
(b bV LA TpH 9.1ICELE 1%, ZK-KE
inA C100mLIC# % L, p~DAB solution!d, p-
DAB 10g. 10NZ#812.5mL, HE#E87.5mL % B &
UGB L. A ERTICHENE T L0f5ICmRL TH
Wz,

FORHATR 200p LI HYAL solution 100pL 2 &
L. 37 CT209f A >F 2 X— kL. comp. 48/80



ERAR MPE - R Ol - fRE = - B BB

solution 7 200p L2 N Z 72, BEIC 207 37°CTA
¥ & 2 X— bk L. HA solution 500uLZINA. X
JSEE T, 40737 CTA VF aX— bk L7z,
0ANVKEE b F b U D L Z&2200pLin 2, JK 2T
RIG7ZAF 1R & 72, XKITborate solution % 2004 L
MA. 100°C T3 MG E K ETRIGEIEL
Too IS VA 140pL 7% p~DAB solution 600pL1c
A, 3T CT200MRISE . &IV - AL
JER T 58nm IC U B WO 2 HIE LTc, RlBRi
I, BRATRZHINLU 726 O (SampleS). iRt
AR 2RI L7500 & @ (Control - C). HYAL
solution. comp. 48/80 solution’= ¥ il L 7% W\ &
@ (Sample—Blank *+ S-BL), it #l 74k & HYAL
solution, comp. 48/80 solution FICFEM LWV &
® (Control-Blank * C-BL) IZ DWW T &Iz
HIEL. C-BLZRIET S 7 L Uiz M. a3k
i3 buffer (20%DMSO) TAMEL. BRIC WV,
HYALBHFFIEAEIE A ISHED, control 22 0% & L
THRM Uz, MBI 3ETTV. ZOFEZ1T7—4
ELT&HLU

HYALBHETEME (%) =
[{C—(S—S-BL)}/C] %100 (K1)

4. SOD#iEMEAER ¥

Wb SFA T 2 IEEERIL#ERE Th NI ME
DD, BRIMRERR 2 S ERIC X 0 BENCFEAT
% L. RN O/ Z A RN B U, SRREAL.
%, BABRORKICRS, TORTH, &
E 5 RANCFHEE UM O TSR E OB & 7%
BA—=IN—FF TV RIIHVIIFRICEETH %,
A—=IS=FF ¥ R TV HVIFERNEZSODIC K -
THEENZ T ENE. ZDSOD & [AkkDOH X %
9% SOD BRIEMEVIE I T LIE R 2759 % BT
HEHEINTW S,

AL TR, XS R E D25 R D SOD
Assay Kit—-WST 7% Fi\ T SOD A1 2 HIE L 7ze
Xanthine &z UF xanthine oxidase (XOD) 1< & O FH4
LIeA=R—FF T F T IH)VIEFEHAFEWST-1
RIS UL GKIEERIVS Y Y TH % WST-1 K
WP ZER L, BECHBT %, 2T £

DKL BT % 450nm I TS 72 fIE T
% EIC& D, SODRIEMAEZ KD Tz,
SOD Assay Kit-WST (FRX &t REU- LA RESE
AT ICIELL T OB ENE N2,
+ WST solution (WST-1, Xanthine)
+ Enzyme solution (XOD)
* Buffer solution
* Dilution buffer
WST solution ImL & buffer solution 19mL 7%
£ & L. WST working solution & U 7z, X 7z.
enzyme solution 15y L% dilution buffer 2.5mL C
7Pl L. enzyme working solution 7= Fi# L 7z,
AR YA W 20pL & WST working solution 200pL
296\ 7T L—RMimL, FL—h3IF
P—T1o ML, R, enzyme working
solution 20puLZ ¥ hl L. 37°C T200 A > F =
N—hkLliz, Z20%, x4/ L—hr)—X—T
450nm I B B W2 MIE LTz, AhBRRFICIEEA
KA 2N % & D (Sample « S). lRATKZ
INL7WE @ (Control » C). enzyme working
solutionZ ¥ 1 L 7% W\ & @ (Sample—Blank -
S-BL). it Bl /A k. enzyme working solution 3£
ICH L7 & @ (Control-Blank « C-BL) 12
DWVWTEWINEZRE LTz, M. BRI ZAR K
(20%DMSO) TYAME L. alBRICH oo SOD B
PEAEIF K212 HEW, control 2 0% & U TR L 7z,
MBI 3EATV, ZDFEZ 1T —2E L TR LT

SOD kI (%) =
[{({C—C-BL)—(S—S-BL)}/(C—C-BL)]x 100
(2

5 RLEI0ERICEENSE TV EIF/

VEOEE

@Kk o< r 757 ¢« — (HPLC) %MW
T, Fr. IS Fr. 0ICEENZ TV FTF /Y
Hogha#HZz T MER L. HHEMEHT L
(Imtakt Unison UK-C18 4.6 X 150mm). £ HiH
Ak B:7Eb=bU, 5V H0%-
0%-100%-100%. 077-573-6573-707) ). i &
(ImL/min), 717 L& (40°C), MHKE (254
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Fig. 3. HPLC pattern of Fr. 4 obtained from purification
procedure of EtOAc soluble fraction.
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Fig. 4. HPLC pattern of Fr. 7 obtained from purification
procedure of EtOAc soluble fraction.

nm)s
254nm I 1) % E— J HfEN 5 53T 3
W DEHER (w/w) ZEH LUz (Fig. 3, 4),

R

1. RE D HYAL FRE/EA R U SOD #1ER
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Table 1. HYAL inhibitory effects of 10 fractions
obtained from rhubarb leafstalk

HYAL inhibitory activity (%)

Sample 5mg/mL 0.25mg/ml,
50%EtOH extract 76.2 ND
Water fraction 29.8 ND
EtOAc fraction 99.2 47.4
Residue fraction 94.4 3.7
Fr. 1 ND 17.4
Fr. 2 ND 11.1
Fr. 3 ND 18.0
Fr. 4 ND 36.2
Fr. 5 ND 24.9
Fr. 6 ND 34.2
Fr. 7 ND 55.5
Fr. 8 ND 15.9
Fr. 9 ND 2.7
Fr. 10 ND 49.5

ND : No Data

Table 2. SOD-like effects of 10 fractions
obtained from rhubarb leafstalk

SOD-like activity (%)

Sample 10pug/mL
50%EtOH extract 36.8
Water fraction 27.4
EtOAc fraction 54.5
Residue fraction 21.6
Fr. 1 4.1
Fr. 2 10.5
Fr. 3 48.2
Fr. 4 79.1
Fr.5 87.6
Fr. 6 78.5
Fr. 7 86.3
Fr. 8 64.3
Fr. 9 67.4
Fr. 10 46.1

WX SODRRYEME Z /R E I o 7o Y, 76.2% & &
HYALFHEE 2R LTz £ 72 Fr. 1~Fr. 101X
UCHABRICTEM R 2RI L7z & T A, TEPEK
St E NIz LT, Fr. 4, 5, 6T TICSOD
FEIEED BN 72 (Table 1), HIC Fr. TRUINE
WHYALFH #HiE M Z 7R L. Fr. 4, 6K U101 %
HYALBHFE 2 R CTH S T & AV K7z (Table
2o

2.7V FSF/ VEOHYALBEERARU
SOD #k{EF

SEAWTHOT Y R IF )/ VEENTE
SOD k&M 2 /R E I > fe . HYALHEEHIC
BV TIE, rhein TERWVIHEFEE 2R L. senno-
side A IC &IEMENEREE Nz (Table 3),

Table 3. HYAL inhibitory effects and SOD-like
effectsof authentic anthraquinones

HYAL inhibitory SOD-like activity

activity (%) (%)

Comp. 1.25mM 30.0pM  12.5pM
Emodin 9.1 4.3 1.2
Aloe-emodin 23.2 0.1 0
Chrysophanol 11.7 0 0.5
Physcion 14.1 5.0 1.3
Rhein 4.4 7.7 3.5
Sennoside A 44.6 14 1.6
Sennoside B 16.8 1.9 0
(+)—Catechin* 54.9 ND 73.3

*(+)-Catechin was used as a positive control

ND: No Data
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HPLCIC K D FIEN R ENT T V F T F /)
FHOEH &7 Table 417K LTz,

. sennoside A, BIXAHIEEA: T TIXIAAED
RIEFFMZRLTIcDT, TNEOGEFETHEMEL
7zo

Table 4. Anthraquinone contents in 10 fractions
obtained from the 50%EtOH extract.

Emo Alo Chr Phy Rhe SenA,B
Fr.1 385 — — 12.5 — —
Fr.2 77.1 — — 4.9 — —
Fr.3 — 2.9 1.2 1.6 — 1.6
Fr.4 — — — 1.3 1.5 10.5
Fr.5 — — — 6.2 — —
Fr.6 — — — 9.1 — 4.2
Fr.7 — 0.4 — 50 10.9 3.6
Fr.8 — — — 1.5 3.4 —
Fr.9 — — — 16.5 3.5 —
Fr.10 — — — 19.5 — —
(w/w, %)

Emo : Emodin Alo : Aloe—emodin
Chr : Chrysophanol Phy : Physcion
Rhe : Rhein Sen A, B : Sennoside A, B

z £

AR THOZTHEOILEYD, EnE SODEE
EZ RS I otel s, BAF T EEBDT
RITER XA A YWD RS SOD BEEAIC XY
HLTwinT ehnhoi,

HYALIHEFRH R UCEEDOHMRICHEHT S &
1572 7R U 72 73 1 13 rhein )2 U sennoside A%
BLED N2V ENHERH K S, Fr. 6113
sennoside A, Fr. 9iCld rhein, Fr. 4, 7IC(3 rhein
& sennoside ADH TN EFENT NS, TNHZ
BHENLBEEMECE Y IEEEEN DR
. sennoside A Tld7% < sennoside BAEH LT
W2 EEDND, Rhein DFHEM Fr. 8 & FEE
T®H%Fr. 9M, Fr. 7X D &l @ WO iE M2 7R
L7zDiE, Fr. 9ic5EZ—7"y M LT bEYILL
NOEER DN EENTVWEAELEEZLNS, &
IZ. Fr. 4,7, 8%id 2 &, rheinZiRdb Z< &
L Fr. THRLEVHYALHEEEZ RL TV 5,
7z, Z DT Rhein DFHHEDME Fr. 4DI5H
Fr. 8K D & mWiGEtEZ /R L. TN Fr. 470
sennoside AZ 107D THRE GWHLRTEHE

LTWaabEBbhs,

N ehb, BHEA AT EREHR
T HYALPH & FIC idrhein B 5 L TH D,
sennoside A & D> TWAAEEMENE Z N5,

Fio. GO 59 B XA 4 7 EW
dmOHYALHEEH 2R L CH D, HYALM
FHIEEYE & U Crheinz B H, Bz 5 EMEKD
DEFELRMBINTZT eh b, (EHRERE LT
DEVIIRDIAR R 5, oo BRZ A4 VE
WENRAE N BENIEFIC DTN L b,
KFFABIEROFIH & VS Bl b B IEFRICH R
MRBRTH B EEZ S,
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