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Establishment of fingerprint and content determination of multi-components for
antiosteoporotic active fraction from Er-xian decoction and research on its
analgesic and bone metabolism regulating effects
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Abstract: Objective To establish the fingerprint and multi-component content determination method of antiosteoporotic active
fraction from Er-xian decoction, and lay a foundation for the development of antiosteoporotic component Chinese medicine based on
Er-xian decoction. Methods A Agilent ZorBax Extend Cis column (250 mm x 4.6 mm, 5 pm) was selected for HPLC fingerprint
detection; the mobile phase is consist of acetonitrile-0.1% aqueous phosphoric acid solution (containing 0.025% sodium dodecyl
sulfate); gradient elution: 0—30 min, 4% —30% acetonitrile; 30—350 min, 30%—50% acetonitrile; 50—60 min, 50%—90%
acetonitrile; flow rate is | mL/min; column temperature is 25 °C; detection wavelength is 270 nm. The “traditional Chinese medicine
chromatography fingerprint similarity evaluation system” was used to evaluate the similarity; the common peaks were identified by

comparison with reference compounds. The gradient elution for content determination was adjusted to: 0—25 min, 10%—18%
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acetonitrile; 25—35 min, 18%—19% acetonitrile; 35—40 min, 19%—25% acetonitrile; 40—50 min, 25%—32% acetonitrile; 50—60
min, 32%—55% acetonitrile and the contents of eight active components were determined. The analgesic effect of the effective
components of Er-xian decoction and the regulation of bone metabolism were evaluated in mice with acetic acid twist body, osteoblasts
and osteoclasts. Results The HPLC fingerprints of active fraction from Er-xian decoction were established, and 16 common peaks
were identified. The similarity of 16 batches of samples comparison with reference fingerprint was more than 0.9. Eight common peaks
(peaks 1,4, 10—12, 13, 15, 16) were identified as neomangiferin, mangiferin, ferulic acid, curculigoside, epimedin B, icariin, palmatine
hydrochloride and berberine hydrochloride. The linear relationship, repeatability, stability, precision and recovery in content
determination meet the requirements. The antiosteoporotic active fraction from Er-xian decoction had a significant analgesic effect in
the mouse acetate twist body model, and increased the formation of osteoblasts and mineralization of bone matrix, and inhibited the
bone resorption of osteoclasts. Conclusion The established HPLC fingerprint and multi-component content determination method
of antiosteoporotic active fraction from Er-xian decoction could accurately, efficiently and comprehensively evaluate its quality, and
provide a basis for its quality control.

Key words: Er-xian decoction; osteoporosis; fingerprint; multicomponent determination; high-performance liquid chromatography;

neomangiferin; mangiferin; ferulic acid; curculigoside; epimedin B; icariin; palmatine hydrochloride; berberine hydrochloride;

analgesia; quality control

T A T R IR R I 25 £ 2, R
TR 2GRS, R 2 WRER 2 BR DL R 250 AT
B, BAEZMr . 28R B AT NAPLRERI{E
PSR AE2 R R AAEAO A B VA o H B
RIPLAM. SR, B ML B 2%, T
LI TR E LRI 2, S0 2597 R AR e
RAEAR T 257 R AR R, 2 Mo LS v 24
7 O R SR TR R 2 A R R . DRI,
W rp 257 TR AT T A 808 AL, i %A 2K
Mo, WA R RS, T 24, A2
FasE s A AET R A 2 1 ) B A R

Az sk AnimEER SR = A4 0578,
LA FIBE. FEAL. EERRATYIAA MK, B
IREFH. AMNEAS. BE K. WEMEZDIRG HT
BB RS TR K b 2 SRS AR e I
JE ER B R R, REERGE R AL RER. T
EW ORI A BA T e, Pra e KRR
AN, W TR T EERIZR A, B B RAEAN
G L L3RR 0L, RTHIE TC R I Al e 1R 4%
LU0 PG KA, HnE R, o
AL IR, BoR i REFRIPTE B AR
FIU, k20 DAl B 4 R 1 240 g 7, i 2k
HPUE BGRB8, KL ALz e 3
WA ALEE . AEREEATE R AN, B
SR TR e R AN s TR 7 % =4 A1 B R ) A X2 2 [ 1R
TR AN MU AR DI REROAE o ik, AR
BRI T AU AL A ALy, R T
FUAE R O EAT AL K BRI I . A SEIRmT 7t
T Az R 3 R SR K 2 ey 5 &l E

7k, WEEHAERERRHA A /N BB, R /bRl B 40
AWCEER, NET Az TE s b 45
2 SR LR B AR
1 {UEE. HRFE)
1.1 {43

Agilent 1100 B & %1 w5 RO AH (LA, & E
Agilent A 7] ; Bio-Tex ELx 800 %4> H 5l i & 2 K|
PR, FEIH Fisher A #]; SW-CJ-2FD R XU Hf 14
WITHES, TRIMEHAR AR MCO-15AC ¢ CO;
{EIREEFR46, HA Sanyo YR - A8 A H] s CKX41
REVEAHZ RS, HA Olympus A+,
1.2 #t

XTHR SRR R, S 130715, iR =
98%, M TAL LA BB H AT A X R
TRAF, #H5 MUST-13110201, J5fi&70%0=>98%,
T Ab HUE TT R KA THERBE TR % I B 2R R
(#it5 0773-9910). AlZr#H (iS5 110771-201105)
TR E ST (S 110732-200506), i &5 H =
98%, &) H H A 24 i S e U RS s XS HE
HAZEE B, L5 110809, JREE0=98%, Y|
B YA A AR YIRHEA BR A w4t X R R R T,
L5 145760, FETE=98%, T FI ARG 24
BB A 7] 6 R ER R /NBERR, L5 20130412,
JREE=98%, T REECENMHARFRAF .

“AlHAETT 6 R ZR . T i o B2
WARAF, ZWHTH 2 RS2 bk I 2%
B A/NEERNE B R MYEE R Epimedium
brevicornu Maxim. & A BHlE B 240
5 Curculigo orchioides Gaertn. [P T/EMRZE . A& F}



FEH 2024FE57 B55% B 9W  Chinese Traditional and Herbal Drugs 2024 May Vol. 55 No. 9

* 2925

FIRHE Y B Anemarrhena asphodeloides Bge. 1]
THRARZE . ZEHFRL BB A S Phellodendron
chinense Schneid. [ TG4 7 . 76 BB R R B
B K Morinda officinalis How [T AR AT AL
MIH BN 4V Angelica sinensis (Oliv.) Diels 1T
B . S5 G TIRBUEIE M P 1, 52 E 6 R
M AR s AR OV HIRN B . ALSE DY ]
HE FREARACZE . Bl IRE. MR
HNIRE . EER N RER.

AR S ERERT AT 16 HERE S 3 2kt
A, FHoH 1~5 MRS S 1 HEZG £ Rk
6 WRZ A IS o B ORI SEFE 20180501 AilSE
20180502, #1EE 20180503, #AH 20180504, 41
20180505 [LERR 20180506; 6~11 FHLkEMHIEE 2
HELAM TR, 6 WRZTM AL S 4 o R
20180601, fliZF 20180602, %1} 20180603 #EAA
20180604 2417 20180605, ELEL AR 201806065 12~
16 HEFE it 28 3 L2 Ml T, 6 MR 2 1t 5
S WIONTEEE 20180701, Al 20180702 %n &k
20180703 ¥{#1 20180704 2419 20180705, ik K
20180706, 16 LA KIS 59 S1~S16.

il 2% 3 b B E B S 2 S iR
# 20200601, i3 20200602, H1EE 20200603
}1 20200604 247 20200605, ELEEK 20200606
FTE 2SI (R EZ580) 2020 SRR TS E, 1
R, AR ARTIN RS, H]& Az
PUE RN 2 5y, T e o0 B A 32 Bk 2 AR
I3 B B T

UMR-106 41 ffi fil RAW264.7 41 fitg 1 5 35 [
ATCC 4 ; Fr a4 . DMEM #57% 2k
(Dulbecco’s modified Eagle’s medium) >4 3& [ Gibco
AT A RANK-L. M-CSF. % 5525 G-250 Al
L FEKAR I H L EH Sigma AF]; N5, HEE, (&
wal, HAERNRFIARA R 7K, R al
HK, BUMNERR R ERER AR FilEEEH
(bovine serum albumin, BSA). B-H M BEERE . Pk
MER. HFEE. & BB, MR . BiICBER A2 HoAth
T8 I = A Al
1.3 B

HEME ICR ZNER 50 A, Tl BT B 2 K22k
WEhty, YFRES SCXK Gif) 2020-0061, Z
Y FE T WL R 25 R 2 st s o, &R
(25+2) C, MR 45%~50%, A HHEEX

Ko AHFEH A S50 340 B8 A S L
= 25 K2R E (AL : TACUC-20200420-04) .
2 FHEEHR
21 Zl;zminE RHERERA S HIEIE

6 WiH 2 b T LE R AT, F g e 254N 8 mL
50%CEEHEHL 3 IR, BFK 2h, JERE, &IFIEM, B
R PE R o A BB ek s R 4 B A X %5 FE D 1.23
g/mL, JEIL, JEHINZEAE KRR B AT %5 A 1.08
g/mL, BIRRE EAFAEAGHE S KR 1 AN
RS S (BV) 1) EFEEBASEA ZTC-1 KL
PR B RE T, ARIRFK . 50%ZFERT 95% £
Belbt, AR 50% CREBEILE 53, IR IR AR B X 25
FEN 125 g/mL HIZE, 60 CTHE, Wi, i
AR, B8 AR A A R 5
22 ZiHinE R BMAE e S EEH R
221 iE%ft  Agilent ZorBax Extend Cis fo i
(250 mmX4.6 mm, 5 pm); JLBIAHA LHE-0.1%0E
FR KV (2 0.025% 1 B FE il en), o B e i -
0~30 min, 4%~30%ZM; 30~50 min, 30%~50%
2B 50~60min, 50%~90%Z.fi; #EREE 20 pL;
AR 1 mL/min; A5 25 C; AP K 270 nm.
222 XTHR SO BI WS R B AR BOHT T R
1620 mg. T HH 10.00mg. FIELEE 3.50 mg. Al
HH 1.60 mg. 7€ B 1.25 mg. ## € C 3.00 mg-
EFEEY 3.38mg, FHIR/NEED 5.00 mg FIELIR T L
71 5.00mg 73 E T SmL BN, #Frri .
P /N BEBR AN SRR B2 VT 2933 50% HEE e 2%, oAt
PR E AR ZE, 5, o5l R s sk
N 3.24 mg/mL FIFTE RAE . 2.00 mg/mL 75 A
0.70 mg/mL FJFTEERR . 0.32 mg/mL HMLSH . 0.25
mg/mL fJEAZE % B. 0.60 mg/mL K5 € C. 0.675
mg/mL FVEFEET. 1.00 mg/mL 1) ELER/NEEGHAN
1.00 mg/mL LB 2 Ly T &, 248 0.45 um FlfL
JEMEERL, &

223 Pk shiEm e B Alim A R 2
50 mg, FEHEMEFET 5 mL &P, MA 4%4

JE-0. 1% B /KA (& 0.025%F e 3 iR )
SEAS, ARSI, & .

224 KR BUE b va, st
FE 6 I, DX AR F R E IR S, 115 16 1
T AU VA X R B B ) FAR G TR, 45 2R 16
A B TEIE AT R I ] ) RSD #4708 F 1.0%,
FEXTUIE AL RSD #5078 T 5.0%, 5 Euii AR B



* 2926 »

FEH 202457 H55% B9 Chinese Traditional and Herbal Drugs 2024 May Vol. 55 No. 9

FEEAMET 0.99, FRIAERIHIREHE R IT-

225 FREtRE BRI SIE, T
0. 2. 4. 8. 12, 24 h #HATRZI, DAXTHE SR
HIENSIRIE, (15 16 /3 Bk I A - 3
B (AR XTI IR, 2551 16 /> BRI A X IR
A I} (A1 f¥) RSD $4/NT- 2.0%, AHXHIETH ALK RSD
/N 5.0%, FEEEIAEEE AT 0.99, K
PR VA TRAE 24 h WEESE .

226 HEEMRAE HE-#AAE, % 92127
UR 7 PAT i £ 6 i B Vs, AR, DA
SRR EE TR NS R, 1HE 16 MEEMOE

UEE FRY AR O B B TR FAR G I T AR, 455 16 A2
0 UG P AR X R BE ) TR] 1) RSD $5/NF 1.0%, A%
W TRIAR ) RSD /T 5.0%, 8- (i B (KA ALl E A
MET 0.99, REENEZERLT.

2.2.7 IROUERERIEN . SRR AR R
H a2 el FR S0 RS AR LRE PPN B (2012 B
DA S1 AZIREE, RAEFIH0E, W E 5 0.1
min, &% SRIE, AR G TR RS G 2 5
R S A RO B R g (B 1. T
23] 16 HLpbi St n g, e g i R B
[ MNEIR, L 16 NSRBI 1

o 1012
: 13
' 1 150
9
23)53 7 8
WS ¥ W T T T T I-u 1,\_” ;' R
e el AN g - S16
qu;uj_ HE RSV ) 6 il - 815
ami B80T SO WETERL ¥ B ot - S14
i I BT R | rni - 813
————4~ﬁ4% e tvia y v = S TR Y - S12
! S BTRE IR TR et (i ) i + Sl
e R B e R e 1 e — ;j FIEEE | W 7S
B e R s 1 H_t . S9
e i il g 5 - S8
R e ¥ e Eaa o e el | & bk L7
I S {HTY ¥ WV (e W VL | I
Hi R o I Ve MBS | SRR o S5
| lreaw Miay e shamra \ i LS4
e O B e | L. T -3
WdﬁfaaawwukWLhﬁ—*»a&Lj -2
s AT ' — s
0 10 20 30 40 50 60
t/min

E1 16 HTAFINE REARBERA S K HPLC 8L EILE mE R AT RIELEE R)

Fig. 1 Superimposed HPLC fingerprint of 16 batches of antiosteoporotic active fraction from Er-xian decoction and its

control fingerprint (R)
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Table 1 Content determination results of three batches of antiosteoporotic active fraction from Er-xian decoction

- J S EU %

T Temw  TRE Wmm UFE BEEs | EERT  BMULT  REARE
1 8.59 3.69 0.33 0.84 3.93 3.66 1.95 2.87
2 8.06 3.57 0.31 0.80 3.75 3.49 1.86 2.73
3 8.22 3.62 0.33 0.87 4.05 3.77 2.01 2.96
“EME 8.29 3.63 0.32 0.84 3.91 3.64 1.94 2.85

®2 16 HHTAAERBEMANESNE 24 AREERTHLENEER

Table 2 Content determination results of 16 batches of antiosteoporotic active fraction from Er-xian decoction after 24 months

oy Joi & 53 5%

TUUUEeRE R MM AP WS B mEET BMEDIT HE/NER
S1 3.18 6.39 0.25 0.13 8.80 2.39 0.05 0.04
S2 3.38 6.38 0.31 0.20 5.10 1.87 0.05 0.02
S3 2.83 5.06 0.17 0.15 8.00 2.70 0.06 0.06
S4 2.93 6.00 0.21 0.17 9.80 2.64 0.05 0.05
S5 3.32 5.89 0.20 0.17 9.39 2.71 0.06 0.04
S6 4.84 8.04 0.27 0.17 10.86 2.84 0.10 0.08
S7 4.65 8.06 0.25 0.14 9.86 2.64 0.05 0.04
S8 5.47 6.31 0.22 0.18 8.12 2.44 0.10 0.04
S9 4.52 5.57 0.26 0.16 7.32 2.10 0.06 0.05
S10 5.20 6.16 0.22 0.24 6.94 1.75 0.09 0.08
S11 6.11 6.58 0.23 0.27 7.44 1.85 0.13 0.11
S12 5.72 6.78 0.24 0.29 7.24 1.74 0.06 0.04
S13 6.19 4.90 0.28 0.31 7.64 1.96 0.05 0.03
S14 5.58 6.61 0.25 0.26 7.68 1.97 0.06 0.04
S15 3.31 8.81 0.30 0.40 5.63 1.40 0.03 0.23
S16 2.96 8.42 0.21 0.41 4.27 1.22 0.02 0.15
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10 mg/kg, —AWGHUE JRBAA A U 53 LA 55, 1104
220 mg/kg I E ig 525, 2525 60 min J&, &R/
B ip 0.7%BSERVA 0.2 mL, WL/ B AR S v
DA A Jie i i B S 4 s o A A s B FE A
VTS 0.7%EE R 5 15 min A R /N BRI 7R
B, VR NS PUE BRERA R R o AR R Y
IR G5 RUAX £5 FoR, HH 2R H s & 4H ]
D8 FEAs 22 7 (1) e 2 ko

) 28 = Ol BRI B B — 24 26 200/ B HL AR 50/ 0
HRAH/IN R A3

SERRWER 3 Fow, T AR /N AR E LT
FRZH /N BRI BRI (P<<0.01), FIHIZFE N 68.5%. —
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®3 ZMiamERBARAENES X NRAVEREIER
(Xts,n=10)
Table 3 Analgesic effect of antiosteoporotic active fraction

from Er-xian decoction on mice ( X = s, n =10)

451 FlE/(mgkg™) HAALIE M=%
X e 48412
T R 10 15£5™ 68.5
Az E AL 55 4011 17.1
HRH Y 110 35+11" 26.9
220 319" 354

LXHRALEE: *P<<0.05 "P<0.01,
*P<0.05 ""P<0.01 vs control group.

WizdE BB A A MG . EFIEA/ R
PR UREIS) B T 0 BRZE sk, e 28 93 51 17.1%
26.9%H1 35.4%, . w7t/ AR RS R R
ML B ER (P<0.05. 0.01), £ Az
Ul B AA A B o A R ER -
25 ZiAInE R BEE S XA B e A 1E A
¥ UMR-106 BB 40 M0 & 10% 6 24 MiE 1)
DMEM #5377 5EME I Bk FE R 3 X 10%mL (140 i &
W, UABRESL 100 pL BT 96 fLIEFRIR
T37 C. 5% CO B IR 1G 7% 24 h J545 24, Btk
YRR RTINS 10%I035 ¥ DMEM ki, HAp%
Aoy AN ZALZ IR 5. 104 20 pg/mL Ik
FRFk, k9% 48 h A1 72 h, MTT 3546 a4
PRFIREGE . 1208 FIR T RACER A A, $59R % 6d

®4 i B RN ERE S M B ARIETE . B R M A B 5T

I, i B R 2 U0 B R I el M ol BRBS Calkaline
phosphatase, ALP) [)ifth, AEEfLH 4 mg BB
JREFI XS i FE Y ) nmol 3087~ ALP (& 1.
UMR-106 i 4HM4tifL 1X 105 ()40 pfid
FhT 24 FLIRA, HE 10%[A4- 7% ) DMEM £ 7%
FREIFE 24 h, B 0.1% BSA [ DMEM {4 41 iy
TR, 12 h JEHZGREN 1.0 nmol/L & 25 45711
F P FRE (0.1%FEA, 10.0 nmol/L HiZEKAR,
0.01 mol/L B-H VB ER AN 50 ng/mL HUIK MR LA K
10%fii 45 M3 ) DMEM £53%38), Hh —lizdis
Ji B P A A A R B AR 8 5. 10, 20
ng/mL, B 3 R 1 X, HELILEFEIE 14 d Jik
T EEEN T Yt . (BB AN Z B 200 5 R I
AL 20 MEENALEF N E SR, Daf
SEVTRIL BN, BCPIME, S5 R OUE ST
H/ALFR00, B2 2 N AR FE s, B
(1) S 4 T 1) T2 S R 200 L 7= A e 25 I 1 vt
TRl P Tl R T A P B A P R IR OGS, ARt (et
BRI 12, gk 4 R, —AlgdvE Reiis
HRHAE 5+ 10 20 pg/mL [ =K E FEA 48
h #1172 h, EEEHE UMR-106 BCE 4088 5E, 1F
F06d Ja, 3580 e a0 P ms e R I s s A
M 12d )5, BEMMSCE MRS RIER, X
o2k SR BE AL DU E BB G R Sy e i 1 0
AT ECE R A0 A T P AN i R T AT
(A& yII5= drfiubiAs
FRRHISZM (X +s,n=8)

Table 4 Effects of antiosteoporotic active fraction from Er-xian decoction on proliferation, alkaline phosphatase activity and

formation of bone mineralized nodules of osteoblasts (X = s, n=28)

5| JREA S B A0 ARG B 2R % S 4T PR, A e I 0 1 HETHE
(ug'mL™") 48 h 72 h (6 d)/(nmol-mg~"-min~") (12 d)/fL
Xof B - - - 155+18 151+1.2
ZALEA Ry 5 18.52+0.02" 11.8640.04* 182+£21* 18.64+1.0™
10 22.2240.02" 16.95+0.05" 205+16" 19.1£1.2%
20 22.2240.02" 13.56+£0.06™ 219422 18.6+1.5™

At *P<0.05 “P<0.0l1.
*P<0.05 **P<0.01 vs control group.
2.6 ZiAIE RERBLE 7 35K & AR E R
1 RAW264.7 A5 FRE S 25 ng/mL HIRZH
WA F-«B ZAKECAK (receptor activator for nuclear
factor kappa B ligand, RANKL) #l 30 ng/mL ] ELW:
MM EEVE A T (macrophage-stimulating factor,
MCSF) ff] DMEM $577%: 4 72h, RIMEAZ %

PU W A R BR M W FR B§  ( tartrateresistant acid
phosphatase, TRAP) Hta FHE PR B 40, ¥ 1X
10/mL RAW264.7 40 =27% T 7 25 ng/mL RANKL
A1 30 ng/mL MCSF ] DMEM H; 33, 00T 96
FLB AN, BEFL 100 uL, T 37 ‘C. 5% CO, B 74+
9% 72h, #EEWREN 5. 10, 20 pg/mL =
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WA TR R TR, JRaRIEF% 48 h Al 72h, AT
W A PRIEE N T, DL AL PUE SR A A 2
o3 R RE R 20 2 S R R EE R

[F) b2 A3, 4 R 2 i T 0 ik 4
TN BRIR I IR B 1V 1, RN 114 TRAP BHTE
JHff, TRAP i%PEFEE 100 ANB-E 20 B0 AR R X il
S nmol B Rk, [ LAnfuAbEE, IT 96 FL
WAI—LE SR A& R, HE 5. 100 20 pg/mL
(1 Al P T B A A Ry 1) R 7% 2 1% 2% A
12 d, XPE R BRI R B AT ORI i e,
PERI IS B, 68 100 £ Mg R A
20 NBEHLAS RIS A B IR WA b B R B R, T
B, SRCAEEEE R &R, KREKE FE R
Wz bea B3 AR FH BEUG 0 B S AP 20 A i WA e 3 T AR
GERVLX s Ron, 5 ZE ki b s & 26 () U o 48

PRZE SR
T 200 L S A G A 1 Tl 1 il )95 12 5 O 4

i R R SO T AR ORI, 3R S B, Al
PUE RBLIA A B 5 )RR IR EAE 5~20 pg/mL A
0 B P 0 S A R TR A A R I (1) M, AE 10,
20 pg/mL 2R E TAEH 72 h ISF, $i 225 hilik
F 30.9%F1 47.4%.

RAW264.7 403 7E RANKL #1 MCSF ({5 F
AT A, A B A B R B, AR
Fr BRI RE S . F 5. 104 20 pg/mL 1) Al
PUB BT AAE B A FERE 40 12 d, X IEA
FHEG, B Ry 20 ) B W W B 3 PR TR AR 43 s /b
21.4%-. 24.8%FH136.9%. XLEEREKH AlghiE
RN R AE 5+ 104 20 pg/mL ()R EKE T,
T B A AR AT 4 A ) 1 RS

®S5 At EREAREE D X H RAW264.7 4 AEFE SRV & 4R HTUE QERER M BIEREE S M AN & IRUE S E AR A #2010

(X+s,n=38)

Table 5 Effects of antiosteoporotic active fraction from Er-xian decoction on the activity of tartrate resistant acid

phosphatase and bone resorption lacuna area of osteoclasts derived from RAW264.7 cells (X £ s, n =8)

P A R TR 1 A TR g 0 1/

51 FEIRE/ il B 2 L P 1) 2% (nmol-min-1-100 cells-) LT
(hgmL ) 48 h 72h 48 h 72 h M e
Xf HE - - - 6.41+0.5 9.74+0.9 2103+138
ZAlEH A R 5y 5 9.23+0.07 4.1740.08 57+0.5° 7.940.7" 1653+102*
10 4.62+0.06 -1.67+0.10 5.4+0.5" 6.7+0.7" 1 582+86"
20 1.54+0.06 1.67+0.09 4.6+0.5* 5.1+0.1" 1325+91*

SxPHEA LR *P<<0.05 **P<0.01.

*P<0.05

3 g
AUZ R PR VA T 8 2 B A B R A AR o B
FASE R FH 7 7704161, 2R S 6 78 1T S0 Hebi i i i
P A U o3 R 2 4 W TR B B b, BRTE T Al
DPUE TR AA T RS A 2 Fi S0 B A 32 B L
RO B e Tk, R D A T R A
RRCE 2 A B A R S RE R A E A, S Als s
T o 42 1) B FL AT ) R i R A R RIE 254
B TSR, AR TS T AN PUE R AA T 2K
H oy R SCEE, AHABIAE CRREE-ZK . HEE-0.1% 1%
FRAKIRT S CIE-K -0 1% R /KR 3475
2, RICIE-0.1% MR KD I e iy,
BT R EAN-AT WG EETHAE 200~400
nm KX ZAAPUE R A B R AT
4, 270 nm P T HIEHER Z HIEE RIF; X

**P <0.01 vs control group.

FEIRHHT 7452, KPR 23~25 CHR4r &
R SRR SRR B S i F il AT 7 %
2, RFBUREAE 0.8~1.2 mL/min, FRWKJETE 0.8%~
1.2% 0} 8 104 TG B Y2 R, 5t i P38 HHY -0, 1% B IR
IO TRBH RS BE L, AR 25 °C, B E 1
mL/min, K 270 nm BB & 1

T2 TR SUEIE B A B AT A A R IR 259 )5 &=
R A ROT R —, B DU — 4R bR LML
B VAN 2 i TR R BR, AT DA A THI ) s e
T AL S R T AR S RN BCR 190, 3R B FAE A
H 2 5B 0 11 R 40 PR P T R s 4
WS PR IR, A RSO T B TR R, 3L
R FBAAE 1) R A2 20210,

TAlmEEAERE . ALSE. FnRE. B A
LR 6 MRFRZGA KR, R TEE . ASEmE .
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SRR AR . FEA/NEERA S S LR . B
R TR RN PR I Tk s O ELAH R 2568 (RS PR Y,
AT 7T 3R 2 10 K ol v 00 L AR 5 4 M
Dhae¥ A B MIREER, AV E e 1
A RS 23200, K FELE AT A & AL B PUE R e
A Sl s el b, B S T HAe g, I
BB T Z RO S RN E TS, A AGE
RO Ay IR R B T At —AZPuE s
AT FRSUEER TR, BT 16 M LHIE, L
AR 0 E &, F@E AT RS, §8
INT 8 MNMEH UGN 2S5, R T HITE 250 .
TATHIRE L 16 MRS 8 Mt
BUEREJE, (BT 6 BRZGM T2l 2 2%,
SR FH A 7] (1) €3 7R A2 AR 3R A5 10 6 WRZGHF H
HPLC KEitk, 555 B4R S0 B RE Lot i A A [R] 1) 245
M BAMEERERER ), W& HmEA I
e PR R U () U1 26 A

AN, HF HPLC-DAD 3 #i AR 1E RAEEAN
X TG R AR ) B B RN T T AN 2 AT
FURIT T I i S A B R UV A BESRAE
W% B B AR A 2 By e S B R R 43 1 45
MBAAEG &, Wik, jE8a %8 — 0N H
UPLC-MS 25 A % 5 S 16 Fr AR A0 22 Ay 25
¥, CABH#RRAS AR AR 20, 0 E mEEI
T T 2R AR 1 427 28 B o0 3R AT 5 T R B 40 A0T
A4 T3 ) ALz A 2 43 1 o

R BAAE A2 T A AR AL S S Rk,
Fm PR TN R . R BT T 7T 2 B Al
P FRUFRA 20443 R 358 I 24k FH R A 2 0 5575
SHE R G KRB B, s HS ML,
TR R PUE R EAAEF o

AW FEHE— 5 WEE T —ALZ P R A
I TE BRI /)N R0 A Bt r B 4 i R i
AL hRe I AEEIER, 25 RERH Alma sy
5 SRR BE BRI /N BRI PR S N, 39 R 4
FIITE L S AR B A EE T T A, 00 s
MR AR E RISE 33— DR 7 Hoxd &
AR AR VA 32 A Bt B o T s s A IR P 2% At A
o S BRI —ALZ 0 R A 2
DIIMFEE RS 2 s 250 RO B A B &
FLIG R 122 4, ke SO e B4 Bt i i i
A R 4H 73 Hp 2 B e A o

RBAR FTHGEEYEARAEFZAR
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