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Quantitative value transfer research of key quality attributes of benchmark
samples of classical prescription Dayuan Decoction

ZHANG Ronghua, JIN Ziwe, ZHANG Tengyue, QIU Zhidong, LI Yinqing
School of Pharmacy, Changchun University of Chinese Medicine, Changchun 130117, China

Abstract: Objective The HPLC characteristic chromatogram of the benchmark samples of the classic prescription Dayuan Decoction
(DYD, 1% J51X) was established, and the quantitative value transfer of its key quality attributes was studied. Methods According to
the ancient process, a total of 15 batches of DYD benchmark samples were prepared, their characteristic spectra were established, their
characteristic peaks were identified and analyzed. The multi-component content of the benchmark samples of DYD was determined,
and the transfer law of the main components from the decoction pieces to the benchmark samples was analyzed. Results The
similarity of the characteristic spectra of 15 batches of DYD benchmark samples was greater than 0.97, and the similarity of the
characteristic spectra was good. A total of 20 common peaks were identified, including peak 4 was from Binglang (4recae Semen),
peaks 3, 11, 19 and 20 were from Houpo (Magnoliae Officinalis Cortex, MOC), peaks 12—16 and 18 were from Huangqin (Scutellariae
Radix), peaks 1, 7, 8 and 10 were from Baishao (Paeoniae Radix Alba, PRA), peaks 2 and 6 were from Zhimu (Anemarrhenae
Rhizoma), peaks 5 and 17 were from Gancao (Glycyrrhizae Radix et Rhizoma), peak 9 was the common peak of MOC and PRA. The
dry extract rate range and average transfer rate of the whole prescription were 12.88%—16.42% and 72.41%. The content range of
each index component and the average transfer rate from the decoction pieces to the benchmark samples were 0.08%—0.19% and
17.48% for arecoline, 0.021 5%—0.052 2% and 15.85% for magnolol and honokiol, 22.12%—28.72% and 59.36% for baicalin,
0.84%—1.32% and 38.88% for paeoniflorin, 0.08%—0.13% and 21.58% for mangiferin, 0.15%—0.25% and 10.39% for ammonium
glycyrrhetate. Conclusion  The characteristic chromatogram combined with the extraction rate and the content determination of multi-

index components was used to study the value transfer law of the benchmark samples of DYD, which provided a scientific basis for
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the quality control and preparation development of DYD.

Key words: Dayuan Decoction; classic prescription; benchmark sample; key quality attributes; characteristic chromatogram;

quantitative value transfer; Arecae Semen; Magnoliae Officinalis Cortex; Scutellariae Radix; Paeoniae Radix Alba; Anemarrhenae

Rhizoma; Glycyrrhizae Radix et Rhizoma; arecoline; magnolol; honokiol; baicalin; paeoniflorin; mangiferin; ammonium glycyrrhetate
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Table 1 Combination information of each decoction piece and benchmark sample in Dayuan Decoction

- TEEAER JEAD R W

fit5 g fit5 P = FEH 5 FE b
S1  20220106-2 T VEMIIH  20210901-4  PYJIHEL 20220620-2 PR 220502 bR
S2  20211121-5  WiEKY  20210901-1  PYJIIHER 210721 TR S 20221101-5 1L PYiz K
S3  20220121-3  \RGIED 210207 PUJIERITIE 210725 IR 202211012 1LVHIEHK
S4 202111214 WiEGKY 202210302 PYJIEIM 20220611-1 Pagee) 20221112-1 W &I
S5 20220106-1 T PEMIIH  20210901-5  PYJIHE%E 20220611-4 = 20221112-4 W AT
S6 202111213  WBIEKY 210204 PUJIZERITHE 210724 VLSS 20221112-2 I A&IEYT
S7 202111212 WEEKY> 210203 PUJIERITIE  20220620-1 P AR 220501 b AR
S8 20220121-1  ¥gREGEED 202109012 PUJIfE% 20220620-4 P AR 220505 b AR
S9  20220106-3  JUFEMIM  20221030-3 PO JIIEI 20220611-2 = 20221112-5 W ZRI&wYT
S10  20220121-2  ¥\RIEC 210206 PUJIZERITHE 210722 VLSS 20221101-1 1LPHIEHE
S11  20220121-4 RGN 20221030-5  PUJIEEM 20220620-3 P AR 20221112-3 W A& IFYT
S12 20220106-5 T PEMIIH  20210901-3  PUJIHE%E 20220611-5 = 220504 b AR
S13  20220106-4  JUEMIN 210205 PUJIZERITHE  20220620-5 P AR 202211014 1LPHIEHK
S14 20211121-1  WiFgKY  20221030-1  PUJIEIM 210723 IEEN N 20221101-3  1LP§izd
S15  20220121-5 RO 20221030-4  POJIEEM 20220611-3 = 220503 bR

Bk S5} HE

I

fit5 g1 it FEh 5 P
S1 221106 kg5 220205 WL EZH 210503 HkE =M
S2 221105 o7 =" 20211102-1  PO)IIAEHITE 202210062 W SRR 2B
S3 20221101-4 IPEJIZRE 20220201-5 ZEEZM 210505 HRE =M
S4 202211112 WEHEEFRET  20211102-5 [U)IIEHITE  20221006-3 M H5E/REH
S5 20221111-5 AEFEFRET  20220201-4 2= 20221011-3  HlBer
S6 221104 OB 7=t 20211102-4  PYNIEHITE 210501 HRE =M
S7  20221101-1 NG5 E 20220201-3 ZEUEZIMN 20221006-1 P EE/RZ T
S8 202211112 W HARMET  20220201-1  ZHE=ZM  20221011-5 HiRBER
SO  20221111-1  HZEEEHFRIET  20211102-2  DYJIESITE 202210114 HR BRI
S10 221108 OB 7=t 220203 WL EZE 210504 HkE =M
S11 20221111-3  AZFERMET  20211102-3  WU)IIESITE 202210112 HlBerg
S12 20221101-2 NG/ E 20220201-2 ZHUEZIMN 20221006-4 5 SR Z T
S13 221107 OB 7=t 220204 WHT a2 B 20221006-5 A5 SRR W
S14  20221101-5 ILPG/%RE 220202 WA s 20221011-1  HiFFEA
S15  20221101-3 WIPFEJIRE 220206 WL EZE 210502 HkE =M
2.2 ARREHEEIE AR ENL 35~50min, 18%~25%Z.fE; 50~75min, 25%~

221 k% ik kA Agilent Zorbax SB-Cis
FE (250 mmX4.6mm, 5um); PLZSE-0.1%BEER %
WORTRENA, BEEEVERL: 0~5min, 4%ZME; 5~10
min, 4%~11%ZfE; 10~35min, 11%~18%Zf;

33%Z. i 75~85 min, 33%~55%Z.fif§ ; 85~90 min,
55%~70%Z.JiE: 90~100min, 70%ZfiE: 100~110
min, 70%~4%ZJE; 110~120 min, 4%Z.fE; ¥
P 0~50 min 4 225 nm, 50~90 min >} 250 nm,
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90~120 min A 294 nm; FiE N 30 C; AR E
0.8 mL/min; HEFEE N 10 uL. JRA I 5 Kk F AR
FLUERE S HPLC B LA 1.

12

t/min
4- LR E; 61U TATAAEET: 8-ATEHF: 12-BEEH; 15-
WHER; 16-E5F: 17-HEERE: 19-FEFB; 20-FFH5.

4-catechin; 6-mangiferin; 7-albiflorin; 8-paeoniflorin; 12-baicalin; 15-

wogonin; 16-baicalein; 17-ammonium glycyrrhetate; 19-honokiol; 20-

magnolol.

1 BAXNERG A) FEFEREENES B) # HPLC
Fig. 1 HPLC of mixed reference substances (A) and

Dayuan Decoction benchmark sample (B)
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Fig.2 HPLC characteristic chromatograms and control characteristic chromatograms of 15 batches of Dayuan Decoction
benchmark samples (S1—S15)
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Fig.3 Comparison of the reference chromatograms of decoction pieces of various medicinal materials and Dayuan

Decoction benchmark samples

HE R =0Tk /Ry Bk R BB RN
BRZAGYTSE, HHEAXONEIREE R =Y Rk H
BRX (PR HE/ 2T AR, dRE 3.
15 $dk S RS HEAE i B B 60 12.88%~16.42%,
SPEIHE RN 14.78%, SRR E RIIEEM
70%~130%, HERLHBIIEN 72.41%. LR H
BRNEE DN T EARAE, 787 5 5 A Re sk 24
HEAT R I R K B KT 4 7 AT B R K
HEETFE,
2.5 ERRREEHRTD T HIERRS SENE
251 ikt

(1) BERPHR A EM 2 . Eik AN Agilent Zorbax
300-SCX (250 mmX4.6 mm, 5pm); Pl 0.2%WEHR

K HIREREIA T pH 3.8) -4F (451 55)
DDA KR Y 215 nm; KEIR 30 C AR
W 1 mL/min; #EAER 10 uLo SURBRAEABHRS IE
AR A B s TR R B R T 3K S A VR ) HPLC B
K5,

(2) EANTy. RUEAMG . S, TRE A
H A R B e s (s A AFIR “2.2.17 TG,

VRS A 0o BB VW D B 3k JER A S TR R ol VA TR
HPLC B LK 6.
2.5.2  GFHR SIS E A IR TR R AR R X

MG, FEEFGE, I 0.2%BER K I TR IR
WO pH 3.8) -2 (45 1 55) HIEFREIKE RN
107.78 pg/mL MW CRERBREH & = SR FR AR
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Fig.4 Comparison of the negative samples of each single drug and Dayuan Decoction benchmark samples

®2 15 HARREER RS ZIREGMIR A PR EEEXIEER

Table 2  Relative peak area of characteristic peak in 15 batches of Dayuan Decoction benchmark samples and decoction

pieces of various medicinal materials

e W& T A7 /(m AU min) A X} U TET A
HEA A B b HH FIA) HE EUERES S ERRZGM FEMERER
1 - - - - - 916 116 - 667 608 0.43 0.79
2 - - - 2133255 - - - 540913 1.00 1.00
3 - 659301 - - - - - 400 168 1.00 1.00
4 2976697 - - - - - - 91145 1.00 1.00
5 - - - - - - 325122 131414 0.74 0.64
6 - - - 1026912 - - - 264 358 0.48 0.49
7 - - - - - 436 096 - 224094 0.20 0.26
8 - - - - - 2153 985 - 848 253 1.00 1.00
9 - 75131 — - - 140 094 - 224077 0.18 0.26
10 - - - - —~ 436 421 - 329 754 0.20 0.39
11 - 37260 — - - - - 35989 0.06 0.09
12 - - - - 13 838 020 - - 8279 226 1.00 1.00
13 - - - - 653 594 - - 389279 0.05 0.05
14 - - - - 1953 843 - - 1138 974 0.14 0.14
15 - - - - 2782 964 - - 1 650 966 0.20 0.20
16 - - - - 958 781 - - 592 385 0.07 0.08
17 - - - - 335 498 - - 46719 0.02 0.01
18 - - - - - - 440226 205 683 1.00 1.00
19 - 805691 - - - - - 16 896 1.22 0.04
20 - 1429102 - - - - - 30 097 2.17 0.08

JREE/1.5214) HUZFNG . FUEAMS . 35 H . PR 524.30. 224.42. 190.51 pg/mL R0 AR LI VR
T AT H R IR IS, REioE, BlE 253 (HAMEREIS  RERERMh 03e B

VAR, R B 7 N 195.554 119.95. 172.63. HZEMIEmT, F53500 50% F B 60 mL, FR5E &,
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x3 BRIREEHBINHERRERER
Table 3 Extract yield and transfer rate of Dayuan Decoction benchmark samples

- HE /% s
HEEA JEAH IR s Hn B} HAj HE HIE SLhrE /%

S1 8.33 9.52 5.73 38.44 3391 14.01 33.41 18.86 15.53 82.35
S2 8.50 11.93 5.23 45.95 41.12 17.43 27.71 21.39 14.21 66.43
S3 11.87 10.86 5.36 47.49 37.33 15.82 27.48 21.65 14.11 65.18
S4 6.37 12.20 5.06 39.01 35.19 15.05 28.79 18.71 13.84 73.98
S5 7.90 10.25 6.10 45.14 34.95 15.65 29.86 19.95 15.46 77.50
S6 7.47 9.72 4.39 46.45 38.71 15.48 31.40 20.43 13.92 68.12
S7 6.40 12.87 4.66 39.48 3991 16.79 29.99 19.86 16.26 81.87
S8 6.87 11.19 4.42 39.95 39.04 16.55 30.36 19.67 12.88 65.47
S9 9.67 10.39 543 47.12 39.58 14.68 32.71 21.43 13.56 63.27
S10 11.17 9.92 5.56 46.31 40.42 15.15 32.44 21.86 14.94 68.35
S11 9.93 11.93 5.23 45.78 38.71 16.82 32.21 21.67 15.71 72.50
S12 8.87 10.32 4.93 40.99 38.20 16.55 29.86 20.15 15.69 77.86
S13 8.27 9.79 5.60 41.72 35.46 15.32 31.70 19.62 14.77 75.28
S14 9.63 12.20 5.63 40.25 38.47 14.61 30.90 20.42 14.36 70.32
S15 10.97 12.33 4.76 39.64 35.39 16.09 31.07 20.46 16.42 80.27
¥IE 8.81 11.03 521 37.76 4291 15.73 30.66 20.41 14.78 72.41

SRR
1
A 2 5
I | y |
3 T
B} IL A 0 20 40 60 80 100
0 10 20 30 A Y/min

#/min LR AT, 3-3S Y, 4-H R SREANTY: 6-F

5 SURBGIRMMEXIRE (A) MERINEERE B) B Tl:rpi;giferin; 2-paconiflorin; 3-baicalin; 4- ammonium glycyrrhetate;

HPLC

Fig. 5 HPLC of arecoline hydrobromide reference
substance (A) and Dayuan Decoction benchmark sample
(B)

I (ThE 250 W 4% 50 Hz) 45 min, % =i,
H1 50% B AN R R B, et EXSE, AP

(SRESE LR

254 ZMERHRFE BUNFE BRI AR TR
G350 RS VAR, 4% “2.5.17 TUT t il S At el i
PABT SR LA RAR bR (0, WETHIRUNAEFR (V) 2
HbRAERI 2L, HEATRAERIA, S5RNE 4, 48K
B, MEMRGR. JEANGY . FOJEAMG . BEEAT. TR,
AT R R AE % B 2 MRV B Y R AR LA
255 AR R (ST IRJRIRFEEHERE

5-honokiol; 6- magnolol.
6 RENEM (A) MARKEEER (B) # HPLC
Fig. 6 HPLC of mixed reference substance (A) and

Dayuan Decoction benchmark sample (B)

fh, $442.5.37 DR J5 A i, 292,517
TR il SR A B SR ERE 6 IR, SRR JE AN |
AR SEEH L PR ATEGH A BRI T
P RSD W3R 4, Z5REBHIES RO T L R U
256 BEEMRE BFE (S KRR
at, A% “2.5.37 WUR A AT HIE 6 M halih i,
% “2.5.17 TN OSSR REDE, 0 SARIAR
JEAN . ANEANGY . SEEE . TR ATHAH
BRI TIAM RSD W3R 4, GRKRWIZITIEEE
PR
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Table 4 Investigation of determination method of index component content

e o AR/ RSD/% JIFE ENC %
=L AYD Wax EIVEpp r

(ngmL™)  FEEE #EZM% REM CFE  RSD

TERPIR Y=21812584.890 X+1057.5665 09997 2.12~107.87  0.60 0.87 1.15 99.10  1.96

JEFI Y=21964.000 X+5 573.600 09998 2.31~195.55  0.83 1.64 1.43 96.44 135

FUSAMG  Y=31543.722 7 X+2 368.381 5 09999 2.89~119.95  0.67 1.49 1.25 95.64 227

WAL Y=42 327.000 X—346 572.000 09997 9.17~172.63  1.20 0.67 0.67 99.86  2.06

ATYTE Y=13 686.000 X+9 752.900 09998 4.10~524.30  0.36 1.23 2.41 98.36  1.19

TR Y=43 092.000 X+30 131.000 09996 1.75~224.42  0.46 0.94 1.89 10346  2.36

HE®  Y=4067.200 X+1 750.000 09999 2.98~190.51  0.83 2.01 193 10136 1.95

257 FREMERAL  HUE—HE (S R RERERERE
f, 3% “2.5.37 TUR SIS EER SR, =R
B, % “2517 TUNEIEEAM, THI&E 0. 2. 4.
8. 12, 24, A8 h BEFEIZE, ICFMEMBHL. JEANE |
FUEANG . BEEE PR AT A BRI
TR RSD WL 4, 45 BRI 4R S B VRAE 48h 1
FaE
2.5.8 NEEREISEGREE BN FR bR o S )
A — Uk AR HERE S (S1) JL 6 13, 43 0.15 g,
SIS P R IS AR S B2 11
S RE VAR, T “2.5.37 TR 7 v 4 At S VA,
i “2.5.17 WUR IS AN E, e A
WS fa b & &, THEINAE R K H RSD
14, GRIFK 4, BN EANG . FUEANDY . $555
T TR AT ERIH R 1P A R [l R
BITE 95%~105%, 45RFKIZ VLM R IT.
259 FENEKEEAHRCRFIT 15 #ILJHE
TR HEUERE 5 RIRE AR HH A B 23 1 5 N 45 2R
R R INE 5. 15 IS JFERIEAERE By b F5 55 B
RPHE R & 20 BN 0.08%~0.19%, T FE N
18.97%;  JEAMEY 5 F1E AN i 54> £ F12h 0.021
5%~0.052 2%, ¥ EN 15.85%; HEHHE
IYBUN 22.12%~28.72%, TIFEFEFN 59.36%:
AR B BON 0.84%~1.32%, FHHEBREN
38.88%; TERT R /TN 0.08%~0.13%, “FI%%
BR N 21.58%; H #EERE R & 70508 0.15% ~
0.25%, “P¥EFEH7 10.39%.

WP - R S R b A 6 = R MR 5 o FR R R 1
SRR PR AR G R

MR il AR B4 T R 24553 5 17 B R L
FIAR BRI R (ISR IUARD) HAR R, ANt

UREEERE 5 (1) 3 7 et R AE LI £ 30% 1 TE 2
PUSL, FEAH 5T AR BRL . a5, AJ25H . R
TAH R 5 Ao M R AE AR +
30%, WiHARTHIEEAS . BE2. AT B RERTH R
B SEERE S ) £ T2 AR R v AT . EE B
LR AN 5 R0 AN B R 2 T I E £
30%MIVEFE Y, F5 RS R T E AN A E AN A
BRI, MEET K, TIE BRI AR S 1 ) &
TERMKEE, B S iZ s & &
BUNEBNECR, BOLMER £30%, (F1ERRZEAM
XK, HIEFM LR ]S & 2 F ok, (i,
TR 3808 SRR SR HERE S I, B A O v % 3 1)
PREE L, ORI 0 B )38 — R AR .
3 Wi
3.1 AFHERETIEEIE

MRPEXT CURIZEIE) e F AR AR R bk 5 R S
HE FOR A (R BEAE BdAT 2B E, X ab77 & 41
R HEAE, R ) DR 0 80A JFAR FILE 7 i2:
N R AR, JEAN—ER, BERA RS, B,
AjU R, AR, HE TS, AHK—H, R
J\G7 s AR CRERPZEROR LA 108, W
ERT AR 596.8 g HILATE, WIFE 1 4
600 g; [ BF AT L) #BUEVIfE: “1 Jr=16 Wi,
1 =10 %, 1%5=10 %", WEHERHT 1 L
373g, 15#£13.73g, 1 7410373 g, IRIBESH (&
AT R AR T U8 R SCHRE AR, JE SO R RS
INATZGCARIINL, 837 R E AT A TR IR AT . 1l
EH ) — 8 200 mL, 48LL EZ5%H] 200 mL 7K
AT R . “RI\Z 7 NRELRFIK 8 43 A1k, R
Fl7K 9 160 mLo F ZHfi 58 T 38 SR BLAERE T R 1) 2%

T2
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Table S Results of index component content and transfer rate in benchmark samples of Dayuan Decoction
HERBH % JEAN: + AN % HEH % AL % ERE% HERE/% iy
o - % - % - - - - %
s Wh ifﬂ % Wk i:ﬁj % Rk ifﬂ % KA ifﬂ % WA ifﬂ % W i:: %
SI 079 012 1546 02361 00361 1530 4083 2707 6629 3.00 086 2879 055 011 1967 181 021 1149
§2 067 012 1719 02087 00215 1032 4523 2702 5975 217 101 4633 042 012 2776 181 022 1224
S3 078 0.7 2143 02452 00485 1976 4380 27.06 6177 273 099 3624 048 008 17.65 181 021 11.78
S4 047 009 1820 02085 0.0273 13.10 4196 2644 63.02 288 132 4567 036 007 2014 194 017 859
S5 050 008 1642 02313 00385 1662 4297 2212 5148 256 1.12 4383 044 0.1 2505 L75 015 872
S6 086 0.9 2227 02352 00385 1635 4739 2797 59.03 291 097 3318 043 008 1902 194 017 876
S7 052 008 1621 02493 00418 1675 4682 2464 5263 246 088 3553 053 010 1957 180 025 1371
S§ 080 0.5 1871 02134 00326 1529 4385 28.02 6389 283 1.02 3604 049 011 2355 18 024 1292
S9 050 0.09 1857 02267 00376 1657 4533 2872 6335 235 111 4711 043 010 2240 188 024 1259
SI0 053 009 17.64 02035 00216 10.60 4286 2348 5478 243 099 4053 054 013 2324 192 017 871
SI1 058 0.09 1582 02472 00449 18.14 4438 2426 5466 226 086 3808 050 009 1711 190 018 924
S12 057 009 1528 02292 0.0345 1507 4038 2751 6812 295 1.00 3387 043 008 1930 1.8 020 1078
S13 052 008 1613 02365 00448 1894 4165 2456 5896 276 0.84 3051 050 0.12 2430 201 017 861
S14 070 0.10 1401 02496 00522 2091 4345 2728 6277 261 117 4467 040 008 2065 209 021 997
SIS 052 0.0 1878 02248 0.0315 1403 4469 2231 4993 283 121 4282 048 0.2 2417 205 016 7.69
BIfE 062 011 1748 02297 0.0368 1585 4371 2590 5936 265 1.02 3888 046 0.0 2158 1.89 020 1039
JEF 047~ 0.08~ 14.01~ 02035~ 0.021 5~ 1032~ 4038~ 22.12~ 49.93~ 2.17~ 0.84~ 28.79~ 0.36~ 0.08~ 17.11~ 1.75~ 0.15~ 7.69~
0.86 0.9 2227 02493 0.0522 2091 4739 2872 6812 3.00 132 4711 055 013 2776 2.09 025 12.92

Ik AR E T EE R

ARSI REAE B RE SR B 3 FREGE 71 2
PEEU 1A 73 AT 7352, 4550 ER, L 50%H i
DTS , R P € w0 K H A 2 HL A B8 B
ANFEFEHCT KRR B RS TG I B2 s $REE ) 7R
45 min PA BB, B BER (A 28K TG B B AR
B e i 8 R P A R EX 45 min,  50% H EE N IE
PRSI m AR -

[FIE, A CREZHY 2020 R FAE AR
BB 2 S e pal ) & TR R, HREHR S
FEEAT 218 BN F R 0) 5  RE RTR, T
AR SERS N HITVEAT OO, 43 55 SN R SR LA 71
AR, 4585 50% H B BRI, Al
IR R B SR IR TC I B2 7, SR LA
50% R 18 75 R BUSUR Bt
33 fiERHmK

ARS8 K P HPLC % 73 JE R AE B Al bn
BAY SR, T AR HERE A b Ay B
%, WORHUBS EEAT e . LR [R R B A H -
0. 1% IR KB 2 -0.05% 1k BR 7K 5 WA 2. )1 -

3.2

0. 1% /K IR WK &, Gt xR B, & B -
0. 1% R KIS BRI BIARRS, kg H i, 4
J1E-0.05% W B /K I BRI B ARRT, ATZ5H R, (2
CIEBEI 2 B R R, 45 R 2 65-0.1% B /K
VI T RS VR, R AR, (i s)r SR
. HAMEERER 25, 30, 35 CRAFRE 0.6,
0.8+ 1.0 mL/min X (35 06 73 B FE K520, 45 SR AT IR
30 'C, MEFRME 0.8 mL/min I (03 46 e fd

AHf T H DAD Fa il #5347 200~800 nm 4=
WA, I REE S g H A AR K NEAT
i, WKAE 225 nm i, AREIEEHK L. HET
KRR HERE AL A, S BRI AR
REK, HPESHEEESEIAER, FEHAR
o I A TR RN R A2 A IS, 3 DA Al ok A AL S
SR, HAK JFARBEEAERE & BT & O s Ak T
AR ST, T Fe 24 JEEA o R AN AR AN AE 290
nm PRI A SRR, LTS RS AN A AR A 1
SIEKBTE SRR SR EUK, B KRR I i
SRR B ARG R . AR b )
K HPLC =K1k AT 2
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34 EfEMRXHRERMEEEESN

RIEREATORTE PIR. W AR
JARIF T AR RS, Je T (R E 2548 2020 AR
IR T FE MR BRSO 5 ROV 0 AT, A
Bl B 2 RS TR A B R T R g, BB $iL
R PURTEIERHD), RHCHE GBI F25EA
rh ANy RIS RN R4 R DA I B o B AR TR AL
I 3-1% 1 (phosphatidylin-ositol-3-kinase, PI3K) /&%
1% B (protein kinase B, PKB). 445 8 A
U Cextracellular regulated protein kinases, ERK) /
22 35 AL & A P (mitogen-activated protein
kinase, MAPK) F Toll #5244 (Toll-like receptors,
TLR) /MAPK W5 5@, M RIERTHIRE,
AN SELHT A BI1E R0, S5 AR IR 2 BE 5
FR B VERf T, B R4 AL RV RY: bk
FEBP R ERATIR . PUREEHE2; A2
HRNAATH AR BB AR RS, &&mERE,
BAEPRIERR) W R N H HERAT A
I E A -2 (cyclooxygenase-2, COX-2). Hif%l
iR % By (prostaglandin E», PGEy) A1 NO A
WRIELFE, AHE. PR ZMIERECY, wARt
FUIRBUSEREIR . JEANG . ARG . ST AjZ
T PR AHEERE 7 MR AL B E
Tiik, FEHATOR -FERERE S b B A AR R B AT

15 HEIEAERE S BB AT R
R, MBI, TR JEANG . RS AN RS
TEREC, SFEmth s SRR ER, 5EMK
AR B AR

JELAD oy FH AN JEL AN Ry 78 BV i Fh 5 RIS, 2
AT Sy JELA D Py R A JEE AR 2 i T A Ml 2R 8 B g e e Al
/AN, FEREE RS T KRR B e 2 o &
BIGE kR 5 TEA & ek 54,
B 5 WRZ, AR AN B R 2 A5 B BEAR I AR,
TP AN N7 AR, 7E Cus A B LF
PR B8, WOAHHE FU R F BH 25— 28 B A A R lidE 47
TR EREFT IR AR R AR I 3 R R
By, 07 BT IR B R AN 2 By SRR A Y,
FE 7K R Hh 2 BEARAIG R 3K 31 1 RO 835 € B
PR, RIS 9 RF G oy B K, ARHIE 8 I SR 7K R
BT, REEATHE R BRI W, 5
H¥RH GC-MS VEX R AT B 7 o0, DA
B R A T A B RS B

A FEMIE SRR TEMERE SRR AL B0« SR bn i

S AR R 3 TR R w e, 4 A

I SRR HERE S R R AR AR R, N2 A T IR R

W BT R S AR SR A PR o A ) SR R A Al
MBFAR FANEHYFATELEABFR
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