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Abstract: Paeoniae Radix Alba (PRA) is a clinically commonly used drug for tonifying blood and regulating meridians, which was
listed as one of the highest grade herb in Shengnong's Classic of Materia Medica. The main chemical constituents of PRA are
monoterpenes, triterpenes and flavonoids, and its processing methods are cleansing, cutting, adding auxiliary materials, etc. At present,
the mainstream processing methods are stir-frying or stir-frying with wine. Modern studies have shown that PRA has the effects of
protecting cardiovascular, anti-inflammatory and anti-oxidant. In this paper, we consulted with the ancient Chinese materia medica and
ancient Chinese medical book, analyzed the local traditional Chinese medicine slices processing norms and modern pharmacopoeia.
Meanwhile, we reviewed the history of PRA in function and processing, and discussed the modern processing technology, chemical
composition and pharmacological research in some extent. We hope it can be helpful for some related research of PRA.
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Table 1 Historical evolution of PRA processing
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Table 2 Processing methods of PRA included in Chinese Pharmacopoeia and local standards
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Table 3 Monoterpenes and their glycosides in PRA
. 5%
FF wam R BE% U -,
SR
1 Aj%H#H (paconiflorin) CxsHasOn St Ri=R=Rs=H 96
2 AJZETF (paconin) CxHuCloy  — — 97
3 AZNEEH Calbiflorin) CxHzs0n S R=H 97
4 HMWAHF (oxypaeoniflorin) CsHO1 Si Ri=OH,R=Rs=H 97
5 ARHBEATAH (benzoylpaeoniforin) C30H3012 S1 Ri=Rs=H, Rs=benzoyl 98
6  Aj%iEM (paconiflorigenone) Ci7H1506 - = 99
7 B-JR-10-4iE-B-B3ETF (B-pinen-10-yl-B-vicianoside) CaiH34010 - — 100
8 A (lactiflorin) CuHO0 ~ —  — 101
9 AAH R (albiflorin Ry) C23HasOn - - 97
10 FEBEANATAT (benzoyloxypaeoniflorin) Cs0H31013 S1 Ri=OH, R=H, Rs=benzoyl 97
1 EUKRFBATAH R C, oxybenzoylpaconiflorin) C3Hn013 81 Ri=Ry=H, Ry=4-hydroxybenzoyl 102
12 AXWEE A (paconilactone A) C1oH1404 S3  R=CH; 103
13 AXWEEB (paconilactone B) CioH1204 S3  R=vinyl 103
14 ARXHNEEC (paconilactone C) Ci7H1s06 S; R=methyl-O-benzoyl 103
15 BETFEAAH (galloylpaconiflorin) C30HnO01s Si Ri=Rs=H, Ry=galloyl 104
16 AR (paeoniflorin sulfonate) CsHsOS  Si Ri=Rs=H, R:=SO3H 104
17 4-0-ZHA5%5F (4-O-¢thylpaeoniflorin) CasH30n S1 Ri=Rs=H, R;=CH,CHs 104
18 LHKHEAZTF (desbenzoylpaeoniflorin) Ci6H24010 $1  Ri=Rs=H, R:=0OH 105
19 3-0-FEAAH (3-O-methylpaconiflorin) CoH30011 Si Ri=Rs=H, R:=CH; 106
20 HBTHATZNEH (galloylalbiflorin) C30HnO01s S2  R=galloyl 107
21 HSHF (paeoniphenoside) Ci2Hi60s S¢  Ri=H,R=M2 100
22 HHRE (paconoside) CisHa00s S¢  Ri=H,R=M3 108
23 HAHEE (paconolide) Ca0H2s012 S+ Ri=M4,R:=M3 108
24 HPHRHE (apiopaconoside) CaoHz012 S¢  Ri=MS5,R=M3 108
25 BAEWBATETTEREE (sodium benzoylpaconiflorinsulfite) ~ CaoHnOwuS S5 Ri=Rs=benzoyl, R==SOsH 109
26 HFHEH A (mudanpioside A) C31H3013 S1 Ri=Re=H, Rs=4-O-methylbenzoyl 110
27 HFHEH B (mudanpioside B) C31H3014 S1 Ri=0OH, R=H, Rs=4-O-methylbenzoyl 110
28 HFHEH D (mudanpioside D) C24H30012 Si Ri=OCH;, R=R=H 110
29 HAHEH E (mudanpioside E) C24H30013 S1 Ri=3-0-methyl-4-hydroxybenzoyl, R,=OH, 111
Rs=H
30 HPHEHF (mudanpioside F) C16H240s 8¢ Ri=H, Ro=glucose 111
31 HAHEH G (mudanpioside G) C16H240s 8¢  Ri=glucose, R=H 111
32 HAHEHH (mudanpioside H) C30H3014 S1 Ri=OH, R:=H, Rs=4-hydroxybenzoyl 111
33 HAHEH T (mudanpioside D Co3HasOn S5 Ri=H, R=OH, Rs=benzoyl 111
34 HPHEH T (mudanpioside J) C31H3014 Si Ri=Re=H, R3=3-O-methyl-4-hydroxybenzoyl 111
35 RHBATATERERR (benzoylpaeoniflorin sulfonate) CoH20uS S5 Ri=Rs=benzoyl, R,=S0:H 112
36 TEHEHETF (sitogluside) CssHe0Og - — 113
37 HAHEE-1-0-B-D-E E i (peony ketone-1-O-B-D-glucoside) Ci6H2409 - — 113
38 6-0-B-D-HEE AT AT (6-O--D-glucopyranosylalbiflorin)  CaeH3sO16 S2  R=glucose 113
39 6-0-p-D-AIEIREAT AT (6-0--D-glucosepaeoniflorin) C9H35016 Si Ri=Re=H, Rs=glucose 113
40 HEF (astragaloside) Ca1Hes014 - — 113
41 BRHRFET (pyrethrin 1) Ca1Has03 S7 R=CH; 113
42 BRHRFE I (pyrethrin 1D Ca2Has0s S7 R=MI 113
43 EHEATENERH (benzoylalbiflorin) C30H3012 S2  R=benzoyl 114
44 BETEENATZTE (galloyloxypaeoniflorin) C30H32016 Si Ri=0H, Ro=H, Rs=galloyl 115
45 RAHNEET Ry (D-albiflorin Ry) Ca3HasOui - - 113
46 REFHEEAAH (isomaltosepaeoniflorin) C29H33016 - - 113
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47 BAEFEAIATEREE (galloylpaconiflorin sulfionate) C30H3015S Si Ri=H, Ry=S0:H, Rs=galloyl 113
48 4-HHEATATF (4-methylpaconiflorin) CuH30011 Si Ri=H, R=CH3, R=H 115
49 A-FERFEATZT (4-methylbenzoylpaconiflorin) C31H34012 Si Ri=H, R;=CHs, Ri=benzoyl 115
50  6-O-B-D-glucopyranosyllactinolide Ci6H2609 Ss R=glucose 106
51 lactinolide CioHi604 Ss R=H 102
52 paconilactinone CioHi1602 — — 102
53 1-O-B-D-glucopyranosyl-paconisuffrone Ci6H2409 — — 102
54 palbinone CH3004 — — 116

HO H
benzoyl HO galloyl Oglucosg M2 M3 M4 M5

E1 BANHhHRiEREERASYEN

Fig.1 Structures of monoterpenes and their glycosides in PRA
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Table 4 Triterpenoids in PRA

hd=) Ew) ara B AR 25%
ik
55 1la,120-F%6-3p,23- 52355328, 13- (11a,120-epoxy- C29H405 S9  Ri=OH, R»=CHj3, Rs=H, 97
3pB,23-di-hydroxyolean-28,13B-olide) R+=CH,OH
56 3p-FH-11a,120-FF - HUR-28,13p-20H8 (3p-hydroxy-11a,120-  CaeH20s  So Ri=H, R;=OH, R3=R4=CH; 97
epoxy-olean-28,13p-olide)
57 3B-FREE-11-EAR-FFHR-12-4%-28-1%  (3B-hydroxy-11-ox0-olean- C30H4604 S0 Ri=E, R2=0H, Rs=CH; 97
12-en-28-oic acid)
58  FEHEM (oleanolic acid) C30H4303 S Ri=H, R==OH, R;=CHj3 104
59 HWEMEHIG (hederagenin) Cx0H#0s  Sw Ri=H, R;=OH, Rs=CH,0H 104
60 FMEBEER (betulinic acid) C30Has03 Si Ri=CHs 104
61  23-FFEAMBER (23-hydroxybetulinic acid) C3Hi0s  Su  Ri=CH.0H 113
62 30-EFHEAEMRZTEIT (30-norhederagenin) CoHuOs — — 97
63 3B-FRIEEFIM-12-45-28-B8 (3B-hydroxyolean-12-en-28-al) C30H4s02 Sio Ri=Re=H, R;=CH3 97
64 110,120- 38 & -3p,23- — FEH -30- 2 B 55 SR -20- 45 -28,13B- X6 Ca9HoOs  So Ri=H, R=OH, R;=CHs, 97
(11,12-epoxy-3,23-dihydroxyl-30-noroleane-20-ene-28,13-lactide ) R+~=CH20H
=0
E

S11

2 B =iER LSS
Fig.2 Structures of triterpenoids in PRA

HEREES, HAKRGRERES, SHILE 3. 1,2,3-=-0-% B T Bt-B-D-H &I HESSE, BRibz 4h, H
3.1.4 BFCALEY ANHRRM EEONKRE MIEHILRER. EEEER KRR, HAMK
TEEEETE, 1 1,3,6-=-0-1% B T k-B-D-7i %I b - SRR 6, 45t 4,

=5 BYPHERIIELEY
Table 5 Flavonoids in PRA

=) aw) VR B HUARHE 7;}%
SR

65  hZEWy (kaempferol) CisHi100s Sz Ri=R=Rs=H 104
66  1LIZEE-3-0-p-D-H & MEF (kaempferol-3-O-B-D-glucoside) C2H2001  Si2 Ri=glucoside, R;=Rs=H 104
67  IIZE@-3,7-2-0-p-D-FEHEF (kaempferol-3,7-di-O-p-D-glucoside) ~ C27H3O16  Siz Ri=Ro=glucoside, Rs=H 104
68  IIZW-3-0-B-D-H Z ML (kaempferol-3-0-B-D-glucuronide) C2iHisO2 Siz Ri=glucuronide, R;=Rs=H 113
69  1LHZEE-3-0-0-L-RZEMFH (kaempferol-3-0-o-L-rhamnoside) C2tHxO010  S12 Ry=rhamnoside, R»=R3=H 113
70 4,5-"FFIEEH-7-0-B-D- T A BETF (4,5-dihydroxyflavanone-7-0-B-D-  C21H201 Sz Ri=glucoside, Ro=H 113

glucoside)
71 5,7-ZFRHEEE-4'-0-B-D- T Z BT (5,7-dihydroxyflavanone-4'-0-B-D-  C21H2010  Si3 Ri=H, Ro=glucoside 113

glucoside)
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H H

R,0
0 OH Ol
OH O
S12 S13 glucuronide rhamnoside glucoside
3 BYPINEREE LSS
Fig. 3 Structures of flavonoids in PRA
&6 BAYHHEREUEY
Table 6 Tannins in PRA
s e A¥R B B A SR
72 123,4,6-T-0-% B FWE-B-D-H & 8% (1,2,3,4,6-penta-O-galloyl-B-  CaiH32026  Sis Ri=R2=Rs=R4=Rs=galloyl 97
D-glucose)
73 123,6-WU-0-% & FEE-B-D-# % B (1,2,3,6-terra-O-galloyl-p-D-  C34H2s02  Si4 Ri=R:=Rs=Rs=galloyl, Re=H 97
glucose)
74 13,6-=-0-F B THE-p-D-F % FE (1,3,6-tri-O-galloyl-B-D-glucose) Cy7HuO1z Sie Ri=Rs;=Rs=galloyl, R>=R4=H 97
75 123-=-0-% & THE-p-D-# % (1,2,3-tri-O-galloyl-B-D-glucose) Ca7HuO1s Sis Ri=R:=Rs=galloyl, R«=Rs=H 97
76 12,6-=-0-% & THE-p-D-# % (1,2,6-tri-O-galloyl-B-D-glucose) CasH4O1s Sis Ri=R:=Rs=galloyl, Rs=Rs=H 97
77 FEIOET (tellimagrandin 1) C3H26022  — — 113
78 EHIERE (strictinin) CyH2Ois  — — 113
79 1R (pedunculagin) CyHuO0n — — 113
80  3-WETHHZETE (3-O-galloylquinicacid) CuHisO10  Si5 Ri=galloylquinicacid, R,=H 113
81 4-BBTBEZETM] (4-O-galloylquinicacid) CisHis010 Sis Ri=H, Ro=galloylquinicacid 113
82 S-EBWETEBIETIER (5-desgalloylstachyurin) CxHu0n — — 113
83 AKREIEEET (casuarictin) CaHx0x — — 113
84  RARHEHEM (casuariin) CauliOn  — 13
85  JLZE (catechin) CisHiuOs  — — 113

3.1.5 ZHERMAEY) Tomoda SR IRTE AT H
RIFHEZHE (SA) FIRRMEZHE (SB). ZILARZE!S)
57 PMP AERGRTAELL HPLC 32, W HARAEK
EIR AR 2R B EH O H FehE . RZENE. M4
WL BRI FLBE. AR, BEREEN 156.26 ¢
0.73:0.85:1.03:1.17 : 0.79.
3.6 HAh ANEH S5 FERMMS, WAEH
W SRR, WIHER . AFRIRRSE, A AR
MR, A HE RIS 54.48%119), RIS K&
¥R JGE, W1 Al Mn. Zn. Cu. Sr. FeZ%, Al
Ji &3 BAE 200~800 pg/g, Fe i 573 $1=>200 pg/g,
Zn JlRE 5 E0=30 pg/g, SrJiES =70 pg/g, Mn
JREMELI N 20 pg/gl2, [AT &4 2K R
BETRR. S8R =5 A fhaEl21-122],
3.2 AREMESIA A B ER S B0
320 XM AR IR I A T
XIAGZH AR K, AR T v AT
Y EER

i3] R /N N L > T R > >

Kb > W) > B he T . B A A R AT 2
HPBRER N, H AT 241 TR FR IS 7 2 e 6 2 1 18]
RER T T 1124, B R EEDSIGEE T AT AN R M il b
R BRSSP R A58 & &, KILH
HATFIRBE AT AT A S BN, BRRA
AR AT S . RO T AN
S GED BRI, ERELED DU AE AT
AT e, SRR, EAATHATAE S ER
B M AR ERK. XIREFSIHE T A4
BRI H] RSB S S A ERD R
AU RATA AR & &, S5 R EAT &M
JE W E SRR, RIRrE TR, EETtE. 2E
SLOBIGEE T 3 Pl 7 iEX AATHRAT . 2R
FEATZ5H . KRS R, &&= M mEEHN
DI > 10>, 257 EE (P<0.05). FI5%012
P 7R K& BREAFEIN LI B A AT
RO IR, GERERN, SoKEMEL, BEET
R & TR A RSN, KRR, ILRER. AT
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4 BARHERENESYEN
Fig. 4 Structures of tannins in PRA

YN KBTS R, R
TR PR AT R RO AT 2T R BRI « A5 24X H )
BERUR, BEFSEERK, ~AJAE SR
PR PRI 35 AR, EEZR AT 45% L 1030,
P M R R AT ) ) i R B

3.2.2 XERFUEMIEEM KA HPLC VX {7 A H

JH] A E RO AT LR, SRR, W TR

HR B THEE RN & EES T LR AKE R

HACH S BT, LA EA BT R R,

323 XZREXOEERME R AREE
T 58 AR 53 S BEVE RS I AS [R M) 7 9255 AT B 2 R
RN, ZREREAA SRS RRE, B

FATIRZ, AR TR TSRS = A2 R

WARNIRZ, FEAN R,

324 XWHIFICE RIS R S SEI20hE T

BRSBTS (ICP-OES) #/F5% T FAS

ANFEHESIE T (AR AETEE R . 62

BSOS X T ,\miﬂﬁﬂm ﬁﬂ1@Fl

24 81) 2010 SERR SR LE B8 0 e, AR

RN &K, SHEHIEF AL V. Zn, Fe S RZER

ﬁ MRS TR F M ik = AT
I, SRR, KEFMAATE Pb. Cd.
TEMIC 1M As IS EHTCH R, WHKE

Tﬂﬂ&Pb Cd. CufU&E, X As JL TR,

325 XSEMEMERC IR B R EUMRH

GC-MS VEME T ARTAFMH 7% OO Al &R/

RIFEEAT) X SEMa R S I m, 45 R 4w

AT RSy 23 A4S, Hod 9 AN RIEE B .

RIERME = S Pk sy, il N-FERIIE .

Xl Yty BEv Ll 4-i82E-(1-[2- (LB

I O FE2- RN L) - K RS -

4 MHEEINAALIEE
A D12 28 D -85 r AL - R -4 - R IE &

BRIk AR R JE, HERH (MR AEL) 108k

(RS, w7, AR rEALEH ARSI R RN

WIE, . R, (HEZH) 2015 FRON HAT

RN “oE, . R7. HIAGWh “Hh. M.

& RIENBURK “BF. BE”, EI5. 510

ARSI HARR) 2N AATERETI

SRR T,
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Table 7 Property and function of PRA in historical evolution
I PR IHZ PR Ak
ZW USSP TN, BRI, BURPGERVIE, 1B, (MRAEREZ) 01
HINME, S
B A HL BR. R MHENIE — (REAFL) [136]
(22 [ I SN B G SN 623 TR, BRIOUBE, BRATERIIR, b,  CRERZEE) 137
HMINME, 2
AR SN S S N €3 TN, BRI, BRPBTERVIN, 1R, CEriggs) 138
FUNME, wA, Bk, g2, Beki, &
WAL, 2K RIS AN, R, AT
eI, A%, R, JER
FR — WELHRA T FEHRANEE, SEIMAILN (REREZ) 139
ik
USEN S S N €3 TR, BRI, R, JEHGIE, 1bE,  GERAE) P
FUNME, #fS, dEBIk, 229, Bekil, &
WA, £ FIBEBER AN, R, AT
FEI, I, JEE. TR
et BRI, VT 2 — (B Bk B b 188 25 1k
JR) 140
WRIR. W, MERCE, AT 2R — CaiA ) 2
B WRER. ¥, PEROE, ABFE BRI PR AL, MR CF A M 2
Fi. BEEAN, RE%h fig) (a1l
US= TN FARAME, RO, BURFSERIE, 1B, CORBIRHEEE) 24
HMAME, 7S
U= fEr R EOR BEORE S TR R R CREHE) B
A, Sk, S, #if, b T, A
AAE JIE R
BRER . fcH . PEROE FVERRH, R, b, ORI, TR (AR 142
ORI, FFHFREA, EHAUE
WRIR. W, MEMOE, AFREK & — (%) B7)
WRE . R, PEROE, ANTRKAL KL RIREER, ME R, Mg (RELE) 14
G
WRIR, EFE, ANTFRKBL BRIIZ. B bgls, METL, SUBT, KRIEE, R, f (REICE) 14
JIZiEZS YR In -2
Wy R, MEF. R, ANTRBIMG Afikggh, BRIV R (RFZE) 2
IS N DL
WKL, TR, AR L RE B2, WELYE, S, Mk, Mgl CRE@EZ) B
g, MRRECR, RS, BIBRGL UIH,
S
R TR R, MEIE, AT RKET Ot Ahfw, VB, O, S B, B (AEAT) )

O T4
PR CHL BR, MERIOE, AL
3%

SRR 22,

i E L I

R, ARRET, AHNE.
B, BRGUZEAR . MR, BR

RIPJE ., bl EAEE, L DI A 2 2 AE

(B L) 59
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&£k 7

PERRIH 22

Ak

BRIR. v H, MESE

WRTT. MR, PERLE, AN R

RIR, AT KL

BRER. T, MR BUOE, ARl R4

BREIR, PEROE, AR R iz

R PR
vk, T

TR, TERLTE, DhERAMFA

PR BR, PEROE. T

WREE L BR, ML B, ATARKH,

XNEH . D22

WKL, e, MESOE. FE. CF, A

IEIN N 87 5 2

BRiE, PR, AT KBTS
WRIR. ¥, MR R

BRI HiL BOH S PEROE, ATREKRH.

REPR B2
BRE, PR

PRERE, PEROE. T, ATRERHIA

TR BR, PEROE, A e

PRFSICE, RETZ R IR, iR
Ji R, IBRE AR

TR, BRI, AR IE SR, 1,
HME, 23S

PR . O B R BB A AR IRIL,
Al

AN VERFS SKIA IR kR VR
JOR MR [EREEE, ANk, BRI
AR NI

Ly B R

TR, A, BT, N iSOk,
Wih%, MR, JKIE, TREMEEE, AT
JEI, OKFHEE, HE, HifAL, —Viiaer
R

VSHF ORI, YRR 8aE R, bk, ¥h—
D R A 5 1L

S P

TN, BRIUBL, WA, FEHGIR, 1R,
HME, 7S

a BRI ST R AMFR I, SRTEREE,
FEMCRE, BlAKRESE, AR, S H iR,
i

S ]

RIS FIR/ME
B B

AMILTSHT, PR, BORAK, BRBUR S O
SEMR B, R HRL, R FE
T2 B PRk 2 Wi, 222 3@

wRLE, MR, B, kTSR, ARk

b YRS KA BEAK

B, bl BROUEE, BRASIL 15
RJEE, MR, KA %

TN, BRI, BN, FERVIH, 1B,
HME, 7

FRIEWCRH L 22 i, Wi < B, Sal
ALK, SR, R TR, O R, BT
Ji, W, MUK R, iR XUBRIRERG 1k
R e

FIRMPAE . R IESE . PR ST

M) N ALY AN |

(CAREAF ) [14)

(AFLRF) 143

(ARBEIE ) D0l

CAE ) 162

(AR HHRE) 163
(CARFET) B

(AFpz) 147

(ARFFR]) B4
CARTEZ ) B0

(AFRE) BU

(CAE D) 148

(A EF g ) 149

(R E S 150

(AREARZNE ) 151

(AREGER) 152

(FFEEA ) BT

(i B2y 05

(CAERHTT) W7

(rhEZ ) 154
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5 ZHIB{ER
5.1 IhOMERFHER

FAT RO ULER I . &k AR5 sE
HUIIRIT 3. BOEWFFR I, AR SR X
VEVER AR EW . O LR M SR AT, AR
P T P 380 DR (1) R 08 I 2 RIS, o JULARE B THT R
RN B 8 T2 28 0 35 PR AIG . FEBE D AR AR Y
W, ATZGEEARE R T IR R B A B S
IR, BANE MR fE e, BT aAs
FEHW) B AG AU, A OGHRE R B, AT Al A ER
A TR i e 0 000 /08 B R RE IR A5 B G2 A, 1 40 B
-3 (IL-3) FIE IR SEE F-o (TNF-0) 7] 2
KEER R, WA AR e ThRE, ek 4
I8 I 40 B ) B BE R R B R R LROIRAS . A5 24
P R AT RE A AT VR YT IR M R A 2 —, 7R
TR 5 T 1/ BB SRR R A B, AT 2
A5 24 N B AN T =7 T A Aok 4 - 0 A 4
YRR 7 (GM-CSF) R 4H i 4 9% ) 8 ] -1
(G-CSF) mRNA /K, 1 HFE T &+ G-CSF
H GM-CSF & H K-, X R HATZHFATZ] N
B v i 3t B B I I Th g R Pk R SO,
5.2 HiNERMER

TEATZ R AE AR R, PR R AE /N B T
S0 R i iRk SR A DR IS T K
J WISEEGAIE B, 1240 S Y RS X 7 A 51 A2 1) PC12
YA EA BRORAE R, X R R R AT
REMARE T 1A Py SEEG /N RAMARRE R I R R, 3%
7 A NPT AR 259 1 07 AS 25 EFRIAT 25 N
B 2 R EEDUIARE FH B i A, AR T
i A X L HE B R (NED Al 5-32 ta )l (5-HT)
b, WEEFRR S-F2 EIENs Wk 2,18 (5-HIAAD (1)
K, N BRAARIRZS AL BRI IR 97 38R 058,
53 {RBFER

EHAT IR B A — @ R ER, Ea kit
FEW, BT BEPAMEG. IR
FFEF AL . T SR BT AR A . A g s 25
ZFPORIFAE RS, IRPR SR B, A7 e B A
BRI CRIFE R, (EAF AR AR (1) 1), 3% 150 A
YIRS ORI AR, 2RO AR &
(3 I PR o AT 251 COIE A Re g FE R g A HoAth 5
JFAEE A R 3 i 1 FR A SC IR RELT S R R 21 4 A
TEFEE R o-25 57 HR 55 R IR 2 37 () IR i ARUE K B
R b, AT 2 AT AR O BRI Hh T A PR A I

SABLTER . MR RS /K POl

JHREBR S IL-8 BB IASG, Hlf IL-8
(7= A R 38 5 X R R TR VR 97 S8R . AT ]
BRI JJ S A (ConA) 551 IL-8 mRNA ik
AOIL-8 gk, FEAKAH M AME S R T AR 12
(ERK1/2) FIE A B (Akt) BERRILAKT, A
JFSE N 4/ (HHSECs) P2AEHTRMER, Mifife
T JEF 2 9 [ i S L et-1621
5.4 $EE. MRIER

WFFR, AR RS S B PLRE
o BT S I RE 08 Dk 42 i Bk 2 AR, itk
IL-4. IL-10 W& SR, 4] IL-18. TNF-a.
EIEEEREA Bl (HMGB1) Ik, Mk %
Ut BUREBERISI,
55 XRABERMER

AT i B T8 B A — i R ITAE R,
AT T AT S0 PR 4 W 26 KBRS 1L-10 /K
VBT E, TNF-o. IL-6. IL-8 /KF &M%, HAE
AR 1 IL-17. IL-22 20, {23 IL-10 fY
gy s, @IS TS RT3
(STAT3) [JFRiL, ML =HHIE KRR (TNBS)
75 IR BRI 56 14 &5 17 2% (P REIR B 6 M 45473 43 1)
GefpUed, GATHEA AL ERE (STC) /MNREAH
RUFHBIEIEH, BRIRE I e SR (VIP)
AUKIBIEE A 4 (AQP4) £ik, THEmiB MK
LA 38 ~F- 4 LK 77 B AR AT RE & J0 VR 7 18 4% i 244
B (STC) HRIMLHII6S,
5.6 IBhE1ER

HATA — 2 FIPUMIEER, £ R HT29
YRS SIS, AT (PF) R 7S M6
il R gn i AR, AR AR /N R VR T IS AR, PF
PR T2 PR AZEE, H PR nl@at Bs # T
- Caspase-3/9 #— {2t HT29 4 =000, ity
4h, PF BEfE S WIRMEE4IM0R (pe 12) e
WD, FREER PF R 4N A T Gy 3, PF Alfg
BOE TARET IR ps3 IRIE, IFE AR E TN
W ER, 2 Gy A R R, AT S 2 e iR
(IR 0T,
57 ImEMHIER

KM BRBEEZNIELE TR RENEESR
(ROS), HSE NG RA . A2 RE
IR ROS-p38-pS3 il IR K AMR I T (1 M AL 41
5. AT I 2 hE RS B am LR Syl IR PLéA AL
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P, BAT T IIRE & SRS 7R & S g i),
6 #5iE

TEDIREEEE AR R E B, (MRATZ) B
YO AT PR R S T T A BRI (AT S AR A
SRR oNA 2, BIEARN —FHMIX sy, BRI
(ARBELLERE) HHARD “ A K- A& MR
AWATLHE AT ARG 25y, BRI (Oh & R L)
R AT ) S EX IR BT X 4,
w“EEh FRE7, RE TR HITERR K AL 1 X
XA AATZ AT AN, W G ) 10K
“ATF NIRRT AFRNAR”, (REEZ)
W0 “MIRE R AE”, PRI LLE EARME
PRI SR 25 ke K, e N2, IR N,
FRPEE AEAKE S A B BENFRZ AT AT
MAEAH. KA BE. e, B ' AR
e, kR FZ . DR A BAR B IR IS A
(IRARELE) BANCEAAT M7, B JE H A
TEILERE “F. e, /NIE, BFE”; (MRAKL)
XFEAAT CBR” BIERVNLERN 57, Z R EE
BN “F. B B B o GHlAs
B FIKIRH AN CNFL RABL”, BHARK (R
OB X)) ]y N B &7, BN R
FEOUE) WA R “NHF B, 6. HEE”; (F
[E 25 4L) 2015 RO AT MR 2 T <L B
R, Ry R IET, ALRRET ‘M i1
227, WM NI R DI AT SO
N BB SV, fEE . BRI
i RTINS, i (R EZ ) 2015
R AAT R IR IR T AR T AE IR, JF
SEON“FRIMME . AT SFIIATRE « SR8 1R,
EBRT BERA. RINME”, ARSI TR
MRS IRHT HEAE. . 185, k&
] % S5E

“ BRI 7R Se I I AT U O ke R
B, XUREHARE (AR B ot ATk
S T2 BT T Hik: “H) PR Bz &
IKPEZE BT AR E AT BT, B R
CRATT IR 2 U RABR T E R B
il ZR Sk 2 Ah, I T BRERE T
B HAR” “UekE” & 10 Mrdml ik JoeR
MR 7 IR “BEED” ORIERD” T« EREI
2 JHRESTRL T A B2 A0ET, B LU k)
JEZ, W YR CER” R bR 2, R

HNIEA BB R« b7 DA EE R
WS W NE. GZEFTE, FATREE]EA
LI 77 N N S B R B | PR P Sy RN
o ZHB, BASZEBRMER; VIRIDREATER.
(EL TN 2 N 1D e 7 D O R 1 T
DN FRAE ARG R, AR R 2K
Kl kDS, B DL AR, Rk i ]
TN NI = N sV NI P ONI: 3 O
Z DRI E . (FPEZ) 1963 FRICHE T 5 Fl
FATCOR S, BIAEEAT. WA~ AT EEAT.
+B27, B (PEZGR) 1977 FROTHGECE T
AEAT AR BEAT 3 R WS KB AR
HFENE, SERIGRRH, ddd AT ml o g L g
LB DhRE, FEEATMATERIRIELN, BT
KR AT B AR IR, IR WA S
FEHEAT U -

EFH NN, IAAATIRH 5k EZ UL RN
X, Wb SR LA RS, AR IR T
1> A RV, XA — € R LA A ATAE RVE AL
AP R THDME DASE I, PROR FR) o Rt gl vl DA £
E. (HEZGH) 2015 SR A AT TR AR BAAT
HHREDBRT 16% e, MR eaRESH
o I SR TR B, R, AT SR T
B, HAFEEMCNE, IR A BN
FAT B AR bR 2 — o FIATHIAL A 73 9 Bl K
TR BT SRS . AR M T V20 R
PR AT AT 2 R R S RIS,

AT SR T W T AT 25 B
i, ATLNERH SR A KEMEERR. A4 N

BH . LR EHBATAE RATAH SRR,
M8 TR & BT AT H 5 AT 4 WERH IR T
DAL AW R At ) LA B AE FIBIT o I8 P 7 T A
MREF BT 20 TR th B AT B TR s P B
TRRAEDIEZ . PUE K PUASETT T AT 03,
AR T B VE T, AR IE R AR AR
AYs SR B A PUEAE Y, EIRR W], B4
M T2 IE 2 BL—Fh B2 il 2 3R AR AT N
Bk, XLy AR T i ik &, H
XL T2 1 45 A 25 ROy T DA R
KGR RHLBIALA BRI BIE T BRS04 ROR KK, 3 57
LTRSS EW-LIARGE, I HIPLE] LR
S0 TR P -

BIF T 1) B 70 R A2 A B ) o 245 298 Y S Wi 2
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H AT 78 rh 24 M sl LA 0 2 225 B, (HAATEIX
2 J7TH A BRI FE I AR . BN,
AT R BE Bk 8 27, UL 29I iy A
TRSFMAA, AR 5 & bR S A A IR
WS Hetl, SREERLEE A R RIE KR T AL,
BETT K B H . LR, MBS ER
WA R TN, HAT LRSI AE )
T A AAMAEY KT B i Ta
J7 IR R AHLAI T, SCRRBIE FE 37, Ja
WA RLAE AT M B JA 22 3 PE R oy i Bl B,
W % 24 B EE AT T AT IR T R L], 3 i e
RO FERS H A R GEATIOAE, K -2 RORER
1] B 1 fR ML 1

S 3k
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