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Research Progress and Quality Marker Prediction of Baishao( Paeoniae Radix Alba)

BU Junwen,SHAO Mingguo, YANG Yuanfeng, HU Zhenyu, CHEN Chunyu,ZHONG Lingyun,YE Xide
(School of Pharmacy, Jiangxi University of Chinese Medicine , Nanchang 330004 , Jiangxi, China )

Abstract ; Baishao( Paeoniae Radix Alba) is a commonly used traditional Chinese medicine. Tt mainly contains volatile oil ,
monoterpenes, triterpenes , flavonoids and other components. It has anti — inflammatory , analgesic , antidepressant , anti — liver inju-
ry and other pharmacological effects. In this paper, its modern processing methods, chemical constituents and pharmacological
effects were reviewed. At the same time,according to the research results of Baishao( Paeoniae Radix Alba) ,the network pharma-
cology method was used to predict the effective components and construct the “disease — component — target” network diagram of
Baishao( Paeoniae Radix Alba). Based on the theory of quality marker( Q — Marker) ,combined with the specificity , measurabili-
ty ,medicinal properties and efficacy of chemical components,the Q — Marker of Baishao( Paconiae Radix Alba) was predicted.
The results showed that paeoniflorin, albiflorin, oxypaeoniflorin, gallic acid and catechin could be used as the main Q — Marker of
Baishao( Paeoniae Radix Alba) ,hoping to provide data support for further study of Baishao(Paeoniae Radix Alba).
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g% (CEINTE S ET DY Ry oL H2 AR R A
H4k JEL il oLl i IS EIR CpHyg Oy, [33-34,36]
2020 AERICILIR A R 2GIR BRIP4 PRBRID I B R T Rk (0 2 AZAEETT CoaHp 0y [33-35]
Hi@?ﬁﬂ%ﬂi)ﬂz” ﬁﬁ/ﬁj@ 3 if&%%ﬁ: C23 HZSOIZ [33 —35J
2008 4ERRCITPG A 2K AEEAT (1) e, 3B, 01 4 RN Call O [33-35]
e i 5 EFEAA T CyoHy Oy [33-34,38]
(2) W 25 . B, T, 6 AT Collas O 133 734.38]
L B Bk TR, 7 HAKFE Casllag Oz [33 -34,36]
Bl T 8 I F CiHyy Og [33-34,36]
A — 9 EHEATZ N AT CyyHpOp,  [33,36,38]
PHA SRPRE R 10 B TEAZET CyoHypOy  [33-34,36]
HEAT (1) im0 B 11 EEEAZT CeHy, 040 [33-34,39]
(2)FED), WS 2R 12 A AT CyyHu 0 [33-34,38]
il Uy a ) 13 B FEEAT 25 N R C3Hp 045 [33-34,38]
2000 AERRC M IR BREDET  HEBRED VKD T R O (R 14 ATZHAE CyuHy0y  [33-34,38]
Pl R ) ke 15 AjZEIET CoHy Oy, [33-34,36]
1986 AERRCIT TA WM A4 B, EE, W, TR 16 FATH R CasHagOyy 33 -34,37]
) (26 17 4-0-ZHEAZT CysH3, 0y [33-34,38]
NI N .y 18 ATZ§iT AR ERER Cy3Hy 0,38 [33-35]
TRV SRS RE A KSE 19 WETRALITERME  CoHo0S  [33,38-39]
jﬁ ;;‘ ARAIKIER 00 A 24 45 s CaoMy0,S  [33-34,38]
- 21 A R AT 251 AR BR R CyH3 0148 [33-34,38]
2018 AEMC g TT Ak AR BREARIR, vEE, 1935, DT 22 AjPHE €y, H,404 [34,36,38]
H A ) H, T 23 B-UE-10 K -p - M CyHy0,  [34,37-38]
BN REBRE MG 24 EANER A CioHyuO,  [34,38-39]
S 25 H A5 R B CioH,04 [34,38 -39]
WEA RIEK RS EMEE 26 AR C CiHigOs 34,38 -39]
FATR ISR E MR G, 273 -0 - HIRATAH CoHyOy  [34,38 -39]
L 28 HSHE CoHiOg  [34,38 -39]
202 SRR P BRI SRR A o I St
) 2 1A B R 30 R AT CyHyg 0 [34,38-39]
- 31 MBI CoyHyOp  [34,38 -39]
SIS KBEFEST , I, SCR IS 23R 32 AFRETE A Cy Hy, 04 [34,38 -39]
HHAE 3 AR B CyHyOp 34,37 -38]
FARae Bk E R B G, N 34 HPIEHED CH3 0, [34,36,39]
1t 35 HIERHE G CiHyy Og [34,38-39]
2015 AEREC IO R 2GER AR ki, W DDA M, TR 36 AR H CaoHy 014 [34,38 -39]
F o) 37 SRR CyHy 0y [34,39]
2002 IR BLK LAY BARRIFD SR 6 % PHERRHE Costleo® - [34.38]
Fed ) 20 39 HSFEI-1-0-B-D -4 CigHyuO (34,38 -39]
B SRR SO A A B
6, 40 6-0-p-D-HEMWALN CuHyOp  [34,38-39]
BRIDEIAT 3K A 25 HOA B 1 B0 4R M
B A A T ST 41 6-0-B-D-HAEATAT  CyHsO04 [34,38 -39]
2020 AEIRCHTSP A E  HIP AT Al E AR % SRR 42 g‘“ 3688‘4 [34,38]
D SMALERALE oo o, it
WSS MRS R S 30K s e 2 Cylly 0, [34,38]
I 46 SRR R, Cy3Hyg 0y [34,38 -39
2015 AERRCHTTTA 20k Ay KO, DR, T, VDA, T 4T REFREATZ CoyHyOp  [34,38]
H A ) 48 4 - WA P CyyHy0, 34,38 -39]
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WY WA B R 6 factinolide
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k2 I~ e Bt S AT AL S )

e &R Vit Z:7% 3CHik
51  lactinolide CioH,04 [34,38 -39]
52 paeonilactinone CyH,60, [34,38 -39]
531 - 0 - B - D - CHuO [34,38 -39]

glucopyranosy — paeonisuffrone
54 palbinone CypHj 04 [34,38]

2.1.2 =ik =AY LI B Sl S S
R IE XA AE THEDIA N, BAT 207 T AR AT P =i 6
HEWREANTTR S —REE R, BEAEFFHURR H R
RERF I AIMENEIRSE . WK 3.

#3 AT EEERSY

75 &2 Vit 27 3CHk
1 1la,12a - 5 -38,23 - = CyHyOs [34 -35,38]
FRILFEHICR - 28,138 - 2R
2 3B-BAk-lla,12a - % - CyHp0, [34,38 -39]
FFECR -28,13B - 2R
30 3B -k - 11 - HAR - SRl CaoHaO4 [34 -35,38]
12 - -28 — R
4 FFHURR CyoHyg Oy [34-36]
5 WA HEIT CyHyg Oy [34 -35,37]
6 FIRENR R C30Hyg 05 [34 -35,38]
7 23 - REAMHRR C3Hyg O, [34 -35,38]
8  30-EWHEFHEITTT CyyHyy Oy [34,38]
9  3B-FEFFEE -12 -JF - CyHgO, [34,39]
28 - iR
10 1lo,120 - 4 -3B,23 - = CyH,04 [34]
FREE -30 - ZHIFFHUR -20 -
I - 28,138 - 5[
11 paeonenoide A Cy7Hy, 06 [33]
12 paeonenoide D Cag Hye O [33,36]
13 paeonenoide E CpoHys Oy [33,36]
14 Na,12a - 34 -3B,23 - == CyHy,O0s [33,36,40]
PR - 28,138 - IBE
15 1o, 2a -5 -3 - Il CyuyHyO4 [33,36]
iz -28,13B - Pig
16  1lo,120 - 4 - 38,4 - = CyoHyO5 [33,36,40]
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oM. AATR R S B A 1 -0 - R T
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HERE. kRS,
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F4 ANTEERLAY

b &Y 2K ¥ E=PEN
1 A Ci5Hy9 06 [33-34,40]
3 LM -3-0-B-D-Hj%4 CyHyO [33 -34,36]
W

4 IZEWy -3,7 - -0-B - CyHyO0y [33-34,39]
D - HE T

5 By Gy Hy 0y [33,36]

6 IIZEBI3-0-(6-0-WET CyuHyOs [33,36,40]
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7 MHEE3-0-(6" B THE CxHyO [33,36,40]
) - WA

8 Mgz 3 -0-B-D - % C, HyO, [36]
W

9 A -7-0-B-D-#j% CyHyOy [36]
W

10 IZEw -3 -0-B-D -4 C,pH0), [34,39]
MR

1T IEH -3 -0-a-L-KZE CyHyOy [34,39]
W

12 475 - “RILEW -7 -0 - CyHyOyp [34,39]
B - D - HHHH

13 5,7- "B -4 —0- CyH,0, [34,39]
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T2 AR T BRI VAR N RO R HAT S0 1 A, oA FBL
SR ORI R JZ B - WHERK (B - endorphin, B — EP)
KV DRI B2 PGE, AR BB A 5 AT AT R AR R
BUN B SN RC B AT BT R 1R/ B
HAEBF TR | AT B/ B I 5 5000 0 L
AIDHIVER 5 AT B B0 200 mg/kg i, fE KA R 4T
FOREREAT T o BEAh, ATZH RIAT 25 N R H 0 1 JE 2 5 05
o 2 BRI AT SRR A P2 A 24 e 4 A B I
2T A RV, 7% 24 P e /D TR T A R
JER I AR SRR VP o ek /) BRBA K 45 2 B L A R 07
AR SRR AT B AR B A T, LA LA AT BB 410
P PGE, £ BRI
*S5 HNTHEEAAY

F5 L&A 43 F= E PN
1 1-0-®EFHH-B-D- C;3HO0 [33,36]
T
2 6-0-&ETFHME-D-Hik CoHyO;s [33,36]
W
3 1, —O—?§ﬁ¥ﬁ§ﬁ*j§ C19H26015 [33’36:|
4 6’ -0-WETFIRKH CioHpOy5 [33,36]
5 HRE A Cy1Hzp Oy [36]
6 WETEERE CioHps 09 [33,36]
7 4-0-BETIRA R C30H3 045 [36]
8 6’ -0-&ETMAWM C3H3 05 [36]
9 1,2,3,4,6 - . -0 - % E T CyH;y 0y [33 -34,38]
Wt - B - D - F%
10 1,2,3,6 -4 -0-®EF CyuHy0,  [34,38]
Wt - B - D - F 4
11 1,36 - =-0-®ETFHE- CyHyOg4 [34,38]
B - D - it
12 1,23-=-0-%EFHE- CyHyuO4 [34,38]
B - D - g H
13 1,2,6 - =-0-%EFHE- CyHyuOpy [34,38]
B - D - izl
14 HHIE] C34Hy0pp [34,38]
15 HEHIEIRER CyrHp O [34,38]
16 TE*E%‘%% C34H24022 [34’38:|
17 3 - KB TBREE TR CiyH50y [34,38]
18 4 -WEFHEZE TR Ci4Hi60y9 [34,38]
19 5-RBETEENIEER C34Hp 0y [34,38]
20 KRRERET Cyq1 Hpg Oy [34,38]
21 KRR C3yHy, 0y [34,38]
22 JLER Ci5H,4 06 [33,36,39]

HATBR T B —fdi A1, 38 7] 5 H A 25 Y e X i T, DA 5
FIBTTROCR o I P BB DK B TR i S50/ )N B M 1 I 258 T 4%
T 5 BT RN E SR R AR L, R R A R IR BT
HEk, IF TSR LU AR o AT S R T T LR
M FERESE Z R0 R R I S I I L DU RS2 2R, iU
AN ANIF A . BRI T F A H B AL AT
THER & K BUARN GSH - Px( Glutathione peroxidase , 2 Bt ik
TEALY TG ) |, A TG PR 4R (reactive oxygen species, ROS) 4 —
BRILT- W51 (4 - Hydroxynonenal ,4 — HNE) |8 — ¥ 3L 40 5

(8 = hydroxy—2 deoxyguanosine 8 — OHdG ) 45 &, il HrE b
L% R A B BNG 7 RCR , B AT H R iR e )
2:1,

#6  HATHIERIMELEY

Frs &Y 2K Vit E=PEN
1 hR Ci5Hz 0, [33,36,41]
2 2,4 - TORUT IR C4Hp, 0 [33,36,41]
3 MR Ci5Hy O [36,41]

4 PEhEEE CigHag [33,36,41]
5 2,4- WKL CioHjp [36,41]
6 B3 CisHyg [36,41]
7 -tk C7Hsg [33,36,41]
8 12 i CioH;sO [33,36,41]
9 ABoR —H R — 5 T Hg CieHy Oy (36,40 -41]

10 A CigH30 [36,41]

1 ke CysHxy [36,40 -41]

12 FF Rz 1y CoH;, 04 [33,36,41]

13 A5t H R C7H3, 0, [36,41]

14 BKER2 — T CiHy 04 (36,40 —41]

15 X HI CgHyg [36]

16 MR F R CioH3, 0, [36,41]

17 NIATHA CisH3, 0, [33,36,41]

18 2 - JEmkim CoH,, 0 [36,41]

19 IEToNEE CigH3 O [36,41]

20 BT CyoH,, 0, [36,41]

21 pfEk CioHyy [33,36,41]

22 fRiEER CisHy, 0, [33,36,41]

23 T -4 CgHy [36,41]

24 IEpERE C;H, 0 [36,41]

25 " CpHye [36,41]

26 2 - ks CioHg (36,40 -41]

27 IESERE CsH;60 [36,41]

28 s CyHyy [36,41]

29 3,55-=HR-2-F2HK - CH,O0 [36,40,41]

1 -
30 4,4,6-=HH-2-3FH - CyH,0 [36,40]
1 -

31 N L R Cy4Hy0, [33,36,41]

32 TmE CoH,50 [36,41]

33 (IR) = ( +) - HIKMA CoHy, 0 (36,40 —41]

34 fEkE CooHypp [36,41]

35 2 - RIETR L CoH,;60 [36,40 -41]

36 VKA CypH;g0 [36,41]

37 2,6,6- =HIHE -2 RO -~ CoH0 (36,40 —41]

1 - B2 W

38 Bh&lpmE CipH,c0 [33,36,41]

39 & CgHg 0 [33,36,41]

40 BRE IR CyoHy0 [36,41]

41 - Wi i CpH;g0 [36,41]

42 BReIRbRE CpH;g0 [36,41]

43 - PR benE CyoH;50 [36,41]

44 PN S C,oH,O [33,36,41]

45 IR CipH,c0 [36,41]

46 EFFAN CioHp 0 [36,41]

471 ZBHEER CyoH,40 [36,41]
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%6 AT I R 2R A P HE A T8 4 H v ol g A ) S8, R AT AAR 40 i A g o A
F2=! W4T AT BER RS 55 A , DI 2 ik B JOE 1 DR 0 A1 25 8L , Wk SR LR I
48 N CioHeO [33,36,41] AR T | DT 328 BB I BT 16 1E T o
49 Nk CieHy [33,36,41] TER RIS, BARIE AR B S AT BA W 1 R A
50 HETHEE CioHp 0, (33,36,41] FH ARS8 A AR 53 2 R IR D Re e A O, IRk 9 A
51 o - HIAR CisHy (36,41] A AEIE I 4 5 VR B T, R 422 e A 7 A AR SR
2 igﬁ Eﬂ%o B?ifJ 314 AREFAER EITBHTIT MR TH K 1 b S A
4 mem C;H;O [36:41] %i%iﬁﬁ@kﬁﬁ’ﬂﬁ%m , A B AT g L | Ras (7]
55 C ity [36.41] PRIEH Z Gt A(Ras homolog gene family member A, RhoA)/

P EIES T B M A A S R B T A A O, T
HATAT B SUMLIE AT, 33 30 8 NI ROR s AT SR IR 4
AR FIAT T Bt g 28 SR 1P s AT R T Lk, T = it
T2 figt BRI SN B0 B B 9
3.1.2 AR AT BN R B R SR
1% 5 6% B ATARSE B IR T/ B B8R Ik 3 8, I f
JERRE H E(immunoglobulin E, IgE) /K- | IfiL 1 f Bk E H Gl
(immunoglobulin G1,1gG1) 52 Bk 4 G2a (immunoglobulin
G2a,1gG2a) [ LA LA K ARSI ) SR JH 7= A= 1 1 4 P A 3% -
4 (interleukin -4 ,IL -4) 5 T3 %K - v (interferon — v, I[FN - )
f1 EEAR P A, TR IR R AR . AP 2 ) A T
A REARNR 2215 (lipopolysaccharide , LPS ) 75 5 ) S fili 5 /]
R AT AT, I 1L - 6/(5 5% 5 R 4% s/ 3
(signal transducer and activator of transcription3, STAT3 ) {5518
BRI AL, 0 T S 2 A 1. AT R T R T A 4 o)
NOD FEAZ G 19 454 3840 56 85 11 3 (NOD - like receptor ther-
mal protein domain associated protein 3, NLRP3) %8 JiE /M A (19 18
W T e /N B P R 45

HIFFE AT A 5 A T R % 1 B R A1 K BN 2R 3
PRI N R RSO e HRE AR, BT BCR B .
FREF- AT SR B35 A AR BRI & PR I R 7 PGE, ([
Yliffif-Z - 18 (Interleukin — 18, 1L — 1) FMHRIIRIEH F - o
(tumor necrosis factor — o, TNF — o) S BIVE T, W2 2R XS 2%
VRPN ERAE SN I VE L, B B bt R AE L, 2 B+
HATHR I AT BeidE L 0 i) PGE, \IL — 1B Il TNF — o 115 J8F
O BAE R B

R EIIS T E R R TR SR W E I, HATA
SR EAE R REVE T, T 38 5 A AR 2 W AL T, A
T R R FEBLRAE T s VA 3R A R 198, T e <l is
17, TR B TR #HL R
313 BAEAEAR ATHA W RIEEREE AT BRI
EIATHRIBCY) BT 24515 B9 ) B 1 I IR AR AR AR v B2, A
RS BB B . A7 2008 BT 3 008 Ik s KBRS R0 44 g
10T s A A R I 25 18 I ( fasting blood glucose,
FBG) , & a5 I 5 2 (fasting insulin, FINS) & i & & 845
%% (insulin sensitivity index, ISI) , 3 g B AR I % A SRR 29 i
2 2 [ ( malondialdehyde , MDA ) & & . F+ & AF4H 2 GSH -
Px H A AL 5L AL B (superoxide dismutase, SOD) K 33 %8 fk & i
(catalase, CAT) 754,

WESEAIA Y B — AT ATl 2 O SRR/ BRAR
BT RS o FE5 — AT 2550 X505 R 97 /0 BRI e s g X
WEELEA WA ERIE . B0 — AT 200 30 5 9 1 o e
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Rho #H 6% di 2 25 [ 34 1 ( Rho associated coiled — coil con-
taining protein kinase 1,ROCK1) {5538 % , Wi 52 SE AL % . R AE
A B PR T, DA Xof K BRUFF St o P08 T L A AR 38— 8 i (R P 1
o R 20% CCL, O A O s T 166 5 R IR 30 18
AL A I B R IS A 45 5 R BRSS9 AT R %
HAEBAFRYEFT , T BE 0 A0 410 i 9 1 P9 UL B 3 388 ( phos-
phatidylinositol 3 - kinase , P13K) /%K [ ##it B( protein kinase B,
AKT) /Wi A 3% 85 W 5 Z 825 14 ( mammalian target of rapamy-
cin, mTOR) 38 AU , /02 5 400 P 52 0, 396 e ¢ 4
PR TR, DTG 42 4 194 940 97 B g 1 P 5
SRR OO RE 25 B BUIHSU03 838 245 7 VAT 9 BT BOREG
I7, HF D RE S8 b K 2 2 IR % Jik e % i ( Aspartate Aminotrans-
ferase, AST) . TN 2 iR 2 & %% #% lif ( Alanine Aminotransferase ,
ALT) | H #% 41 % ( Direct Bilirubin, DBIL) | & JH 21 % ( Total
Bilirubin, TSB ) 7K V-3 g 35 FEAR, v B2 UE e S AR A3 1 3 BRI,
R B E R, Mg RAER T IL -4 T 40HA R - 10 (Interleu-
kin 10, 1L - 10) 7K-F-2 75 31 .25 A%, 17 CD4 ™ T bk L2 400 i 7
G 4 =, R AT B RURL BE A% B0t SOMER HUR B 2459 T
BORF3 18 1 BE I RATCIR DB R FEMLA T RE
P R B Gy R e K K

0o 3 Rl N SR ES TN <2910 S i i
KRNI H 1 V35 Bk i R 16 ( alkaline phosphatase , ALP) #1 ALT
K, BN A B AR AL, B AR S IR 4R SOD 35 g,
RN MDA & 5, X R BB 59 LPS #ar &
PEFFAROTRERE T S0 — (945" 25 %) e A Ak 22 i LPS i
52 R I IESZ 3015 00, %I — 2 (R 3P 1E

R EIIS T, AATRERA NS, GRSV AR i 5 -4
CRINIE” , AT LA AR 27 1 AT I A IR 2, filf
PRE SRR TR A, g -, I AEE A A AR R, AT
VAT 2, A B TR T M A5G AR TS T {2 e
3.2 AR 7 A A A TR AR R

SR /IS B i 2 vk /0 BB 2 900 Dk 2 6 /0 B - i i
PUR VoIS A AT KD F9AT I AT T AT M ) ot )
iR T DUARAE T, S5 R I AT B AT E O TR
FIAT KB AT s A2 AT I AT BB FLAT S VAT BT R 22 5 A W
T A S AT LA T AR AT B AT R AT
MRk 5 B RRAN AR S BT A= AT b E9AT G AT i AT RO A
5 T (A S AT RO R o BT o RN
S A v 23 BT B A T, 5 R AR BT TS A5 45 1 1 AT R AR
HEOR AT R A 5 2 U AT 1 Y 2
S, SR FHFARR TR I TR A 12 23 B /P < D00 5 10 1 P
[F) 73 B %ok MLY% 08 14 2 W) 5 3 K SRR A Y, A M ol i 5 47
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GRE RN T E RN ER . 4552, (I ATRE S M i (1)
R SR E IAE F A T 2020 4F g ¢ b A A S H o [ 24 )
HOIEE L 25 b VAT RS ()AL A 7k 3 e 5 o 2 a4
g, T S A E RS AR R . R, FE IR R R R, I
AT £ 5 LA 15 R A 1 100 6 43 3 M ) vk, LAGR )
HAERTRITRCR .
4 BAMEHEEHMR
4.1 AFEBEALSEE ST

1E TCMSP 4} (hitps ://old. tcmsp — e. com/tcmso. php)
A Herb name” | iy A S BRI 1457 951 E1 45 /L2 U4
fZ8, L0 R FI B (oral bioavailability, OB) =30% 2%
2tk (drug likeness ,DL) =0. 18 24 514, 13 3 13 4~ H 5047,
RS S AR 3 A, B3 10 ARG, R T, R
PubChem % #} /% ( https ://pubchem. ncbi. nlm. nih. gov/ ) Z3H
BN AT SMILES, 5 A Swiss Target Prediction £} % (http://
swisstargetprediction. ch) , JRF5H R 43 #8545, L H G158 255 41
BROLIF R

x£T BANERUST

MOL ID oF OB/ (%) DL
MOLO001918  paeoniflorgenone 87.59 0.37
MOL001919  (3S,5R,8R,9R,10S,14S) -3,  43.56 0.53

17 - dihydroxy —4,4,8,10, 14 -

pentamethyl — 2,3,5,6,7,9 -

hexahydro — 1H - cyclopenta [ a ]

phenanthrene — 15,16 — dione
MOL001924  paeoniflorin 53.87 0.79
MOLO001925  paeoniflorin_qt 68. 18 0.40
MOL001928  albiflorin_qt 66.64 0.33
MOL001930  benzoyl paeoniflorin 31.27 0.75
MOL000211  Mairin 55.38 0.78
MOL000358  beta — sitosterol 36.91 0.75
MOL000359  sitosterol 36.91 0.75
MOL000422  kaempferol 41.88 0.24

4.2 FEHEREREEF®

1§ F OMIM %541 JZE ( https ://www. omim. org) \ TTD %4 ¢
(https://db. idrblab. net/ttd ) #1 GeneCards %¥ #i& & ( https://
www. genecards. org) , DL “ Atopic dermatitis” {F Jy 48 2% 1i] , Ar 4k
HOPE R RAHDCHE & TE S R H S, 155 2630 Pl i,
4.3 BEAEBERSHHE

E A fFF 6 (hitps : //bioinformatics. com. en) , X} 4 A]
TP B3 RS B B A DGR s IS A, 45 3 AT A4
SR RO R 8 5 0 o5 22 A 5 SRR, DA T XXXV [T 1, 945
AR 1L A,

B 111 DAZEH S 5 A STRING 12. 0 %idis 7 (https ;. //cn.
string — db. org) H1, Organisms 1£#% Homo sapiens, 75 51| PPI [% 4%
AR TUXXXNE 2,

4.4 FEELN

{4 {5 F & (https ://bioinformatics. com. c¢n) , GO &
453 H1 H BP L CC L MF 43 531 386 IR - 300 22 il S5 JE B, 47 0T
XXXV 3, Biological process( 443 #8) H#E i T35 5 extra-
cellular matrix disassembly ( 40 fif] 4| 2L J5i 43 f# ) | response to li-
popolysacharide ( % fig 2241 )2 )i} ) .response to xenobiotic stimu-

Tus ( X4 #1384 ) 52 1) « protein phosphorylation ( 25 [ Jii 8 ik
1k) .collagen catabolic process (i L& [ it 43 fi AR F2 ) 455
2 ; Cellular component( ZHfifiZH %)) 5 S5 S L A plasma
membrane ( 4l if1 i) | cytosol ( Jf1 & ) . cytoplasm ( 41 il i ) | extra-
cellular exosome ( 4 Jifs 7} #} W5 14 ) | protein — containing complex
(FEAFEMESY) ; Molecular function( 43I EE) H nuclear
receptor activity (1% 3Z & 1% 14 ) . enzyme binding ( fifi454) . endo-
peptidase activity ( k4% N VI EEIE 1) zine ion binding ( £ 2 745
) \peptidase activity (IREGTG 1) AR EZEF S5,

KEGG i % & 4/ M BURT 25 T4 <0u i, WK 4,5,
WU T LT, RINBEKR T R . b
Pathways in cancer( J&5iE i % ) . Relaxin signaling pathway ( # il
FA5 5 ) \Lipid and atherosclerosis (g BiFI Sl ikt HEAEAL ) |
Chemical carcinogenesis — reactive oxygen species ( 1t %20
TS (Efferocytosis (HZE(FE H) S5 i, 25 b, AT DUHEDN (147
ABEVE T LA B 2 RIS [ 45538 R A 450 7 3 SOE e R Y
YERT,

4.5 MERRE-Ko-EEHEHE

He EATHE R A B ds 5 A Cytoscape 3. 10. 0 i, ¥y 4
“PR - B - B WS LA XXXV B 5, AN 3k 111
A T RIS B TR R BE AR, EATIR YT S B B R I RCR B
RS R IS VR RS ) VR A AR A A 1 2 2
B
5 B%5 Q — Marker Fiilll

FIAT & A Z R E Y AN TR ) A 27 1o AR 35 4
AJAl, 2020 4F iR A AR AL ATE 25 ) R AT AT 2
HEEAEDT 1.6% , KA AHDTF 1.2%  (AHE 1R
AR TAT 25, 7EI 58 Hh 2 B i, A BEANJR) R T — 1l 3
FEOR W LR G 25 TE M U R bR , LASE 4 T R DAl b 24
WSR2, R, X AT 4 BT B AR AR AT B0, 22 5
SR AT BRI T
5.1 Ak oA &

HAJBR TERBATL R, AT25IRY 35 F, 0500 3 A4,
BIEEPIEE AU SEATZIRNATZG LR, e rb B S AT B 2K
B RAL SN EEEHA G AT M H S R
R IUAEAT 24 8 T BAT e A SRR 8, P AT
DRI AEPE LAY ™ o GE b B BRSSP 2K R
PRIy I VE FAT Q — Marker ) BE0EFE
5.2 RAAMKE
5.2.1 A THL%HEY Q- Marker R 547 FIATBL, WK
R, TEGE, ANE R . TEMLGE P R FE T, BRIR 25 RE IR
RETR , LA WS EVR 0/ T I R b 20 TR 7 & Fhil A
ARIE S REMRRETE , HATE T B KRR BRI AU T IR b
FEM BT SFNE PR ZERIE, BRIRZ) 2T A HLER A
VRIS, TR 25 £ UR TR WL T R R R B BF g R
WL FEVE R 2 3 RS R 2 R A
Ko FIATHIMEGE RS HAERARST . DFE R AT A 13 4
P27 L3 A DAy HG A R S5 R il R ol il R HG 2 B S
2, 14 AL 3 A g FERR A Py Bk A, G e DUBE 526 7
R g b R R ORI BRI B A S 28R4 AT 1R
HEAT Q — Marker 1) 2k +5,
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5.2.2 A T4 Q - Marker FUM 24 FARTIEG TN
AR MW ZE S 1, 22T 1 S E e P i s, H
G, BT T W SO U2, SR I . T
AEFR T RE LA I3 R I R A B i e 2 UG e il T fig AE
W, B AT IR AN T 22 B L, A A 2 A B B
A DU ORI BRI AR | AR S AT A S 3
JEF 138 -0 R BH — 3505 w3 e ot 73 S i L A 2T
% IS ERRE RS A A E IR TR IR 4" — 3K
E%ﬁﬁﬁﬁﬁ){féﬁr PR IFF e I RS S O UL

JEE B T I PR VR R BT AR SRR AT AT N R
/ﬂ\ﬁh?ﬂ]ﬁﬁ\hﬂqﬂﬁﬂ’ﬁfﬂo VOB b ARk Bl T RE AT (L 55 )
B B B2 B (IR 2 RO 5 S A B DR IR ) 0%
R THIES,
5.3 bR T M

A2 B3 FT I A S o R AR A 1 AR 2 — , 2020
AR AR N RIL A E 25 30 IS T AT B0 AT 251 1
07 5 R AR SR 3 3k SR FH e OB il o 14 4k
AT P AT B AT BRE (AT R, SRR, AT B
TR BB R AT 25 S BTG D) TS 5 5 A5 24 P R R0 R Y R
EoRERe e bl |17 SR (NIRRT 8 IR AN Y ERi
TR E i TCW B AR s I RS LS R A, 1B G
W ARAL A BB SS 1,2,3,4,6 — O — T & T IR A0 &
B, TG S B REART o SR S ROR A 3 I R 3
AN = 1 AT AT 2 AT 2 DI BR AT SRR AT 2 R
AT AT SRR . R HPLC IR 16 HE AT
PR TR A AT T AT NBR T AT . 1,2,3,4,6 -
0 - TB i T IEA o &, P sk o, AR ™ . 2 |
FIAT F e RS S LT SRR 2 R 2 A A S
FAIG & LR B 32 ) G 24 AR Al T 1 T AR AR 2
B
6 Z5iE

ARG SR R R LM R B RIE N2 T 5. A
FES IR AT S HAR A o 2T B A 25 R L, % AT s
TR T IO AT L TA R AT Hh A SR S LA 2 B S BRI
28 R ZE R T A R R 4 A O TR AR, BT DA
RO R FFEIRARIBIEST , B 7R 8 L B B PR (R R A5
SR v DT D 1 AT B AR G 550 P 1 IR 7 288

TR B2 R 8 T R IR A M S M AR A5 RORE A , b4
i B S U R B XU 20 i B R S B R
LEAE, TR B B RIS B EH AR
B TR A R R O R L R4 2
PR 55 X AT T T o 5 4 o B SR A T ER ABIF S, 48 HoR
JPRL RO B R VB TENL . FEr P BB h T bk e Rk 2 5K
MR JR RN ZE 5 B A 56, (AT AT SR, DA T I8 A0 <, 2%
i PRSI A T 00 B B T A8 5 9 A5 T 5 3 A A 2 24 T AL (e
FH U8R SR AE I 5 FA75T SBA L, B8 85 800 840 Wb, DT ik
B2 B JHR 8 SR

Bl X FAAT OIS AR IWTIR A FE AR5 Ay 2 B A F I PR
o7 FHAE 7 TR A T B R . ARk 6 AT 24 143 11
WHFERHE— A, R 7 B AR R BT AR, e
SRR A3 BRI A5, X (AT v A i 8 0 A7 B A A
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(90 B RMERE o [RIIRE , I X 71 A7 AR RS AR R, LA
BUSE 2 HAT HE IS PR R 7Y, Ol AT 1 25 BRAE A PR 1 A
PPt . A A ISR | S R A T — T
AT A% 800 9 245 SR IR , W L A AN i e o it
Xt AT T 25 BT, 098 AT 5 He b b 2 e AT (19 25
AL, S AN e PR L FH 2 (A e S 4%
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