5528 B4 4 0] FEXRAFFERE Vol. 28, No. 4
202242 H Chinese Journal of Experimental Traditional Medical Formulae Feb. ,2022

BE T 265 25 H S 1 R R T i O T R AR T AL

FE, B, T4, i, TN, REd, FH, A5
(FMRLEKXF, K& 130000)

[FE] B H ] W 4245 B2 )7 ¥ 48 R BB 3 (Cervi Cornu Pantotrichum ) 75 V4 J7 8 56 1 & P i/ I ALH . 7735 - R
BATMAN-TCM 4 J%E Ui 3 58 B 09 A7 2005 PE 43, 42 98 % 07 (1 8 5 {5 8. o 3l 4d GeneCards, 7F 2% A 28 i 8 7R 35t 4% B 4 1%
(OMIM ) 15 B 51T 5 A JCHE A A5 B o 1 140 30 5URRE DG RAE SUIRSE 4R, 1 A STRING V- &5 2 37 28 11 5 -2 14 o AH 1R
(PPI) M2 . i Fl DAVID U 2 % BE BIA YT B 0T RAE FHRE AU AT AR (GO) & A Br M st B 5 R4l H B2
(KEGG )8 #4387 , FIl JH R x64 3.6.3 541 GO, KEGG & 42 73 H1 & & il 1€l , R JH Cytoscape 3.7.2 8 {1 4 1 i 24 - Ji 43 -0
ST R 2 A A ST 43 S R R X 5 A A A 0 AR E 1 RAW 264.7 20 Jif 14 240 Jit % ) R0 MR SR ZE KL F- (TNF) -a K-
S5 L5 B B R R A3 20 Al , H v Bl 28 e AL 6'-O-B-D- M S e IR E A AORE R IR R e L 7 e A
KB 6 S F (A3, BT LR O 0 1 14 Al oA R0 PRy o 35T 303 AN OS2 S, FEAE ) 3 093 AT e T R TR AL Bk
G3 W8 A5 DG R AR R U RS A A A M A0 - O AR T A 924 . GO B A2 43 B I KEGG 3 #4317 s, JEHE V6
Az 3 F8  BA SRARE  FR L RNA R A W 1T 27 5% S IR P8 RRE N AR B A B 41 246, TN {5 53 3%
JeERE TE O P S P 7R 0 R R AR 1 (mTOR )5 538 8% L 22 24 500 10 8 P (MAPK) {5 5 8 I IR IR IR 1 (cAMP) {5 5 i
B AF AR i BRI S B MRS S IR A A MR, — o R Y R R 1 W A RS T B AR (H,0,) i 5 1 A AL RAW 264.7
41 1Y) 40 i 3% 3 (P<0.05, P<0.01) , 3 H AR T G 2 05 (LPS) 5 5 &I RAW 264.7 il ) TNF-a /K ¥ (P<0.05) . Zig: 3T X
WA E TR B T B H 2 M0 2 ZRAMNIRYT OAVE AL IESE T FEH B AT b g8 S b Ak 1E o, IR AW B H:
IHIT OA SR T HIE 35 AR 24k 4l .
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Mechanism of Cervi Cornu Pantotrichum in Treatment of Osteoarthritis Based on

Network Pharmacology

GUO Zi-yi, YANG Yang, HE Zhong-mei, SHI Kun, LI Jian-ming, CHEN Wei-jia, ZONG Ying , DU Rui’
(Jilin Agricultural University, Changchun 130000, China)

[Abstract] Objective: To explore the mechanism of Cervi Cornu Pantotrichumin in the treatment of
osteoarthritis by network pharmacology. Method: The active ingredients and the corresponding targets of Cervi
Cornu Pantotrichumin were screened out by a Bioinformatics Analysis Tool of Molecular mechANism of
Traditional Chinese Medicine (BATMAN-TCM). The targets related to osteoarthritis were obtained through
GeneCards and Online Mendelian Inheritance in Man (OMIM). The targets corresponding to the active

ingredients and those related to osteoarthritis were intersected to reveal the common targets, and STRING was
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adopted to build a protein-protein interaction (PPI) network. DAVID was used for gene ontology (GO)
annotation and Kyoto encyclopedia of genes and genomes (KEGG) pathway enrichment on the anti-
osteoarthritis targets of Cervi Cornu Pantotrichumin, and R x64 3.6.3 was employed to produce the advanced
bubble charts of GO terms and KEGG pathways. Cytoscape 3.7.2 was used to establish the “Chinese medicinal
herb-active ingredient-target-signaling pathway” network. In vitro experiments were performed to detect the
viability of RAW 264.7 cells exposed to oxidative stress and the tumor necrosis factor (TNF) -« level in RAW
264.7 cells with inflammation under the treatment by Cervi Cornu Pantotrichumin. Result: A total of 20 active
ingredients of Cervi Cornu Pantotrichum were obtained, of which ceramide, 6'-O-B-D-glucosylgentiopicroside,
cerebroside, oleuropein, sphingomyelin, and cholesterol ferulate did not meet the screening conditions.
Therefore, a total of 14 active ingredients were finally screened out, and 303 and 3 093 targets of active
ingredients and osteoarthritis were respectively obtained. The two target sets were taken to intersect, which
revealed 92 common targets. GO annotation and KEGG pathway enrichment showed that the targets were mainly
involved in redox process, positive regulation of RNA polymerase I promoter transcription, inflammatory
response, protein synthesis, osteoclast differentiation, TNF signaling pathway, signaling pathways in cancer,
mammalian target of rapamycin (mTOR) signaling pathway, mitogen-activated protein kinase (MAPK)
signaling pathway, and cyclic adenosine monophosphate (cAMP) signaling pathway. The results of in vitro
experiments showed that a certain concentration of protein in Cervi Cornu Pantotrichum significantly increased
the viability of RAW 264.7 cells exposed to H,0,-induced oxidative damage (P<0.05, P<0.01) and reduced the
level of TNF-« in the RAW 264.7 cells experiencing lipopolysaccharide (LPS)-induced inflammation ( P<0.05).
Conclusion: Based on the network pharmacology method, the mechanism of the multi-component, multi-target
and multi-pathway treatment of OA by antler antler was explained, and the anti-inflammatory and antioxidant
activities of antler antler were confirmed, which provided theoretical guidance and scientific basis for further
research on the treatment of OA by antler antler.

[Keywords] Cervi Cornu Pantotrichum; osteoarthritis; network pharmacology; mechanism of action;

signaling pathway; oxidative stress; inflammation
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ncpsb.org/batman-tem/ ) £ 3 FE i 16 FE 1A #5005 M
% 4+ . BATMAN-TCM (a Bioinformatics Analysis
Tool for Molecular mechANism of Traditional
Chinese Medicine) J& 5 — ™ L [ ] 5T H 25 43 F AL
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i i BATMAN-TCM %48 [ , 358 fi A S8 S v
o P25 1E L7 B A “Lu Rong” e B4 , 15 B “ 24
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2 i 8 5 5 0 PR A I ( CCK-8) 1 A6 I AN [) e 38 R
T 1T 1 RAW 264.7 41 il 55 45 79 21 20 i () 20 A 3
JI0F IR (PR F IR G Ui ) .
2.2 JETFEXTHE Z 8 (LPS) /5 2 1Y RAW 264.7 & F
Y i TNF-a /K V5200 56 0F BE 5 10 Bt 2 5 46 L A
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BE A 1x10* 4~ /mL, 4 51 i A 58 42 85 37 2 5 B R
e AR 3 A AN ] BT v R Y EE AR G (0.25,0.5,
1g L"), 555% 1 d, 2R A S mg-L' B LPS, H5 97
24 h, 58 NI R . R T RS K A % W BN a2 ik
(ELISA ) A i) 5 455 7 4 40 i iy b A, AS [ o ok A 32
FETF(0.25,0.5,1 g- L") XF RAW 264.7 4 5E 40 it 35
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rFOR e 2 Y BEIR L REAR 75 wm 25 45,200 H L | R
HCH BE IR 9 200 g RE 4% 18 1: 10(W/V) i EL 491 fin A 7K
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4 °CLR-AF

3 &R

3.0 AbE U A RO A T e R 20214E 5 A
AT BE T M B4y 20 B, AL S 17-8-0E T A A
W e, =R AR, MO o B s B BRI R LA
i ] L TR T, oo~ MfE T PRI OB, L
PRI, D-FFLBRE R AT E R B, 48242 R B, #f
25k B, 1T, 6'-0-B-D-F B8 58 e I 57 1, > FL b
Jiiz , Wi R , 22 0 1% (Score cutoff=30, P-value<0.05) )5
A 14FAGBOE R, W3R 1,

®1 BEARLERS

Table 1 Effective chemical composition of Cervi Cornu

Pantotrichum
MOL ID T T A3 Pubchem ID
MOLO010919 17-B- M — i 5757
MOL011260 T b 441477
MOL005307 =WERR AR T 5957
MOL002361 I — 8815
MOLO010919 o-HfE 5757
MOL005567 A 445354
MOLO011415 1 o N 160339
MOL000953 JA ] 5997
MOL010921 S T 6918970
MOL012957 D->F= FL Rk R 445929
MOL007650 HISI R K E, 5281912
MOL006077 LB, 6037
N/A 2 ZL b e 24154
N/A A ) 5857

3.2 JEEA ROIE PR R A AR AR By T RN O

¥ BATMAN-TCM %4 /5 119 Score cutoff 1% & by >
30, 6 H A 000 5 ¥ 45 89 23 08 5T 45 5 “ Score
cutoff” 3 B (1) LI i 3% B br 408 ¥ 78 B b, 91K %t
Hitfr @ madt— 250 . % & P-value<0.05, It
133 14 A RO B s, 4 1 7E B AR B9 8 S
FBRE A, A5 2 e B PR AR AT 303 1.
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3.3 REFEIRYTE G A MR ALY IR RN 0 R K
GeneCards 5 3% JiE , OMIM B 4i JIE K SC 35 4% [] K &R
WOk R A S R 3 093 A B IE T R T
454 7E BATMAN-TCM | i 3% Hi 19 303 4> B H A 43
45, i FH Venn diagram 2 i 35 B E Fiow listl BB
OGN R HE A, List2 iy JEEFENE Ve Lo AR HE A . B
AT BN Pk A IR YT ORI R AT 924, B
EHRLFEN , — 8 I 89 N RN . w104~ 40
RUF B, L3R 2 St o s R B 14 A R o

3.4 I BT-H SR AR AT (PPL) M4 i il i 5
BT 3B b 2D R A R IS T A X N R
7B O R M AE HTHE 255 A STRING %45 P2 |, If 45
4 Cytoscape version 3.7.2 #0444 & BE BIRIT 5 21T
A1 PPL I 4%, UL 3% 5 3 R RN 0 B1 BE . 398 S5 AR
o2 A LB AT2 A 3T G 10,3, F B R B
RAEEFREN 0.536, Y FE(E B, B8R Ty
SO RBER K o PP 2% i g A4S 47 i 2 119 b A7 445
AN, AR B R ) 2 1 7 T A R 4 v ) A5 s B
15, e HE BT SRR Ry O BT AT, R R A 2 B T
A R 42 0 2 v e] ek B R AR T . GnEE(E>15 1
#L S Aktl, TNF,CREB1 %5, R ¥ PPT 45 1155 ¥
e B AU R ANPE BT LUIR SR B R

®3 BEATEXTROIANXBEARERIMER
Table 3

R2 BERFEXTREL(ATI0D)

Table 2 Anti-osteoarthritis target of Cervi Cornu Pantotrichum
(top 10)

T B 1(Aktl) 51
[l IR FE K+ (TNF) 42
Ptk AMP 2 JC PF45 45 % 11 1(CREBI1) 42
i 4 IR # G/H & 2(PTGS2) 33
e Z /K (ESR1) 32
# M 1 8,(CTNNBI1) 29
HE 5 45 ) 2 -9 (MMP-9) 27
+}: 2% DPP [R5 4 3(SMAD3) 23
CXC b ¥ 32 Ak 47 (CXCR4) 22
B 5[ F SOX-9(S0X9) 18

A& G B A, U K I 2% v R (I 00 80 AR TR I
HIRIT R R R R E AN k4
1R BEAE =15 (975 f0VE Ry DGR Y i o O HE A i 44
FR5: A DisGeNET 4 & , DL Ak 15 ¢ H 58 A 00 B 9
B AR (2RI T A O B S D T
FELL WA 3, HorP A AR G HERE S =15, d R R bk
P£2>0.486 033 52, 14 0 P£20.005 996 29, I3
TH2R R E A,

15 key target of Cervi Corun Pantotrichum in treatment of osteoarthritis and its topological properties

FEH H AR EHEPIES LS £ i LTV L AT AT
Aktl protein kinase B 1 kinase 50 0.690476 19 0.200 832 24
CREBI1 cAMP responsive element binding none 42 0.63043478 0.156274 41
protein 1
TNF tumor necrosis factor signaling 41  0.63043478 0.137 689 43
PTGS2 prostaglandin-endoperoxide synthase 2 enzyme 32 0.587837 84 0.067 100 79
ESR1 estrogen receptor 1 nuclear receptor 32 0.576 15894 0.077 911 26
CTNNBI1 catenin beta 1 none 29  0.568 62745 0.053 632 35
MMP-9 matrix metallopeptidase 9 enzyme 27 0.554 140 13 0.054 698 76
SMAD3 SMAD family member 3 transcription factor 23 0.52727273 0.031 763 09
CXCR4 C-X-C motif chemokine receptor 4 G-protein coupled receptor 22 0.524 096 39 0.024 047 4
SOX9 SRY-box transcription factor 9 none 18 0.508 77193 0.010 094 08
e E Z R (AR) androgen receptor nuclear receptor 18 0.5147929 0.005996 29
kA K HF-B,(TGF-8,) transforming growth factor beta 1 signaling 17 0.508 77193 0.022 12535
Z "} % K D2(DRD2) dopamine receptor D2 G-protein coupled receptor 17 0.486 033 52 0.015 384 38
B Z R R % 3 CALRL B 1(NR3C1) nuclear receptor subfamily 3 group C  nuclear receptor 17 05147929 0.011 876 03
member 1
] F 344 1(OPRM 1) opioid receptor mu 1 G-protein coupled receptor 15 0.497 14286 0.017 474 62
REIRE FIZ K NMDABIE 3 glutamate ionotropic receptor NMDA  ion channel 15 0.491 52542 0.011 47043

2B(GRIN2B)

type subunit 2B
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W VR BEFIRIT B R RAEMZZ M 2
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Yyt B A oy Kooy T HRERY Ar b . 245 3] 597
% GO #2 Fl KEGG i % . i 1 R i 5 #0F R x64
3.6.3 4 MriEHii /Y GO ) KEGG Jf-4: il GO fl KEGG
RS RSP . RS H By R
w2/ AP KM A B B e
PRUECRE B 22, J B4 5% 38 (FDIR) | 181 Hp A0 19 23 £
K R, B /N B9 FDR B X 0 8 R Y <00 Bt B4
) S R FDRE s/ RN E EREHE
B R R, B 1) T A R R R 7 K ) e AR T
FAE . VLG R AR B R

AW B AT s BE IR T B O REE A E
B KT 15 5% 5 (signal tansduction) , X ikt 4 19 2
]V (response to hypoxia) , XJ £ ) 1) JZ I/ ( response to
drug) , ¥ 5 8 ¥ , DNA # # 1k (regulation of
transcription, DNA-templated) , %% 5% i 1F 5 #2 , DNA
L # 1k (positive regulation of transcription, DNA-
templated) , RNA R & i 1l & 2h 7 % 3¢ 09 1F 5 4%
(positive regulation of transcription from RNA
polymerase Il promoter) , 3 A £ ik §9 1IE # %
(positive regulation of gene expression) , 4l fif] 314 5 1)
1F 18 ¥ (positive regulation of cell proliferation) ,
T- 3 # 19 1F 8 ¥ (positive regulation of apoptotic
process) , RNA & & B 11 3 3 7 % 5 19 11 4 %
(negative regulation of transcription from RNA
polymerase [ promoter) , 3t [ & ik 1y f i %

(negative regulation of gene expression) , il fifd 114 58 A9
1 ¥ ¥ (negative regulation of cell proliferation) , #
T 2 19 71 5 5 (negative regulation of apoptotic
process) , A fb & Ji if & (oxidation-reduction
process) , # it J2 ¥ (inflammatory response) ., BP 4}
Brml LU B 550 R 5 48 A ROV A K, AR I 2
B R R MR B ) B 2 — T AR A
AR A H B AT BOE OC T A8 AR Y T IR R OG
LU A GRS A TR A Y AR A AR
NE -, BRI I E DL S 3 T A 1 i Y
i, DT Ak B 6T S e I

20 L 2 5 A O B B L B ROR T O T R
A FEEW LA pH > A EARE S R
0 M BT R X A% R BT R T IR AR L T
IR ) 2L oS B 3 TS ) 2 B 43 AR LA TR B L B %
JE A0 B BT A L T T s S5 L T O A i 2
AU /I B A DR 1 03 B e R AR R B 4
FEL A% | ) 2 1l 43 B At M 5 45 o HE e A B X
PR A A B e v FDR (B e o A A% A 4 T

THE B S AT
oy T UIRE AT IR AR T RO AR

FHAER S K oy F O RE £ BB T 455 L ok
PO 35 1 RNA R A B 1% 0 05 3l 305 3 X3
JP O R A 6 L i ok T IX DNA 254, % sk A+
T VE P AR S 1 DNA 256, 28 [ B R 2 IRy 1
FF 5 P DNA 254 RNA B4 105 8 1
T uity X 0 S M DNA &5 4, & R R Ak
PELEARS RS R TS, 2R
G EARS A HFE R EA LG, 45  DNA
G546, AT 1 T RE G0 AT L AR A A B
RHER 4y v Thae , H w5 N1 HE P B g .

FIF R x64 3.6.3 2 KEGG 18 #% = ¢ i &
MR BT aE R REF AR YT B O RAE I E B
o T A%, TNF {5 538 6, 3= T4 2 etk n
15530 8%, RRE TP 0 2 1 20 B0 80 IR R R IE AT OC
T R AN Ak Rl 8 T AR -2 A EAE A
mTOR {5 7 i % , MAPK {55 7 il % , HTLV-1I)& 4 , 2,
AU, ME R E 5 B, cAMP {5 5 il B,
Alcoholism, 55 22 ™ {5 53 % 1 Fil BE FE IR 97 i OQ
WRAEM BRI B LT RIGEZE N2 Mn 2
HSMH BT R 2 . WAk 4.

3.7 AEFHHE g 06 PR A3 - B A R 25 @ A

Cytoscape version 3.7.2, ¥ # FE HR I7 B L5 R AE

FHVRE A5 005 P i - 6 D 4% . 1 S R i B 2 )
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Table 4 15 pathways of Cervi Cornu Pantotrichum to treat osteoarthritis
i % 44 FR AR B FDR P-value

45t 9 9.297x107 1.150x10°

TNF {55 538 % 9 7.780%10™* 3.619x107

PEECR R Ve A d R ERE i 8 1.006x107 1.326x10°

P Y B 2 bl 9 1.346x107 2.503x10°

21 R 9 2.210x10* 8.567x10°

o R DG 1 i 24 1.023x10°* 7.929x10™"

B 40 Pl 53 Ak 8 8.273x107 8.979x10™

28 3 M A -2 PR A B 15 1.707x10™ 3.969x10°

mTOR {5 %l #% 4 7.969%107 6.929x10™"

MAPK {55 i % 9 3.285%107 1.018x107

HTLV-1 2% 14 2.210x107 7.993x10°

CHITF R 9 3.298x107 3.068x10™

WE R A 58 8 2.622x107 1.626x10™

cAMP {555 3 13 1.707x10™* 3.278x107

alcoholism 10 3.298x107 2.349x10"*

(9 B, PO o JBE v R A 0 BT I 5% I 3R
71 7 R R PR ) R TR UL B B B AR A . Y SR
LA ORI 3 4 8 RO P g7 3 1Y A 1 R
20 TP B M AR o T AE — S W 2% BL s R
A3 HLE AR P B AR R S R
KT s LT A, XY ARAATRRSE T
SH 9 47 0 2% v Y T A W A M DR B L R ) T 4R
5 9 26 R RS E M RO PR T fer 2 R AR T I
2% 2 B PR AR ST AR A I AE BT e I 2 A L A
FHAILR I, A 7 00 ) ) 265, 3l 5k 8 {25 8 ot I 2% 2
B, v B e BUER A I 2 A B A ORI B R T
LA I R IR PR 2 B A N 4% 2 M e
A I 2 v 2% 0 S BT AR ORI . 3
8179 5, 187 263, (071 AU BEHIR 7 G
RV K045 5 T8 % I X BT 9 A AR A, 81 AR
W R 15 AR QB o B G S RN R L
A X IO PR JEE A AR R Iy, R B B SR A
A % X UL PR AT A B A S 9 Bl X 9 Bl T R g
R R BEFEARTT 4 SR R BT AE AT R R 10
MR KEGG 3 i 70 Bt nl A0 JEE 5 1) A7 28005 1k e T
ZAE T A0 R GE e A RN RS R | A E A
A R T U R TR S A A O T B R B T RE
W2 W) - 22 40 - 22 30 S 0 RE E PR AR LA e
FH EL 52 M LA SR B 9R 97 8 OG0 R BOR I 25 RURE
I T Sz e B O T 4% A A2 2% g BEBIL A A AR A
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D184 5 R B A R
3.8 B PR AE T Kot S AR R 4 0 AR B 4R
XF RAW 264.7 40 i #E 47 H,0, AL i 15 5 , A A 2
0 Y FE 1% N (60.1+£2.3) %25 41 o 16 BE B R I
FHUF , EAL T B9 RAW 264.7 20 s B 20 Bt 7% 1 9
SRR, EEF R, S R fEh S
JT e B (0.5, 1 g L) B A3 e it & L (P<0.05),
o VR B ) RE AL B R T A AR T Y RAW
264.7 40 MU AT 2% . U] REEL XS H,0, 15 5 1 RAW
264.7 AT A B A DR AP E T . SR 5.

x5 AEREBEX H,0,FSKH SN RAW 264.7 4 i & 51
BIRI (X£s5,n=3)

Table 5  Effect of different concentrations of Cervi Cornu
Pantotrichum on viability of H,0,-induced oxidative stress RAW

264.7 cells (x£s,n=3)

ikl /gL LA I /%
e -
7 (H,0,) 60.1+2.3
JEEHEAR MR S +H,0, 0.25 63.51.2
JEEE e E +H, 0, 0.5 79.943.5"
JREE 5 +H, 0, 1 89.5+0.8"

T SRR Y P<0.05,
Hes i B E MR b RAR

A A L TNF-o WX T . SRERIAL H B,
P AR VR BE A R 4 25 4L B A0 B TNF-o
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JE YA T B R B, FL e B AR PR A, L T
A AN INF-a R BRI, ZREASIT#E
X (P<0.05). 45K BEH GEUSFE MK RAW 264.7 %
iE 240 M A M DG 48 DR 54 43 6 DA T A 21 T R 10 /L
R Wike6.

F6 AEREREEI LPSESH RAW 264.7 & fE 4 i1 9 TNF-«
KEMFME (x£5,n=3)

Table 6 Effect of different concentrations of Cervi Cornu
Pantotrichum on level of TNF-a in RAW 264.7 inflammatory cells

induced by lipopolysaccharide (x+s,n=3)

21 5 /gL TNF-a/ng- L
=M 10.35+0.55%
MR (LPS) 63.10+3.30
JEHAR AR E+LPS 0.25 48.15+4.35
JRE e +LPS 0.5 32.00+3.20"
JEH MR E+LPS 1 24.55+1.05"
T SR A Y P<0.05,7 P<0.01,

4 SH5WR
4.1 FERY R HEEAR T R A SRS

25, 2T 2 B (AR B B )0 SR A R A (aE
ZACHNT A g 2 Ul R TR T R
R B AE FBLE — B ORI A B i, AR BIF 58 R
W 28 245 35 2 (1 75 60 BE VR T B 06T R B A kAT
0N RO L 2K A5 14 FhORE AT RGP A 4,
GeneCards, OMIM #U#J5 2 K SCE A i) , B 45 8
89 ANIAYT B ST R AH SC I L 5 . A H STRING
B P AR LT R HIA YT B O ALK Y PPL. R
Cytoscape f4 & T & B - 15 M il 4> - 1697 B L & i
TR 2 L B 4 v B AR > 15 B0 N R O ST
G DisGeNET U4 4 45 5 1 7 Y 54§ 45 (0 ¥0 25
H2ER R b E B R B R 2 5 BRI 6T
461k #4209 ] fE A B4 (Aktl) , {5 5 (TNF, TGE-8,),
M % R T (SMAD K% % 51 3, SRY-box ¥ 5 [H 1 9) ,
it (TG 5 B 25 - SR G i 2, T A R K 9)
ZAR(MEMEZIR 1, C-X-CRJP LN T2k 4, 1
MEZIK, 2 M2 K D2, ¥ 32 1K 5 1 3C 4
B, B R 32 K mul) , & (1 (cAMP B TG R 45 & &
H1,EREABL), B FEE(HFERE T 82K
NMDA AU 5 2B) 55 . JF 3 T 8 280 T R 5 4L
W5 o

4.2 FEM GO & EFMEE T MR x64 3.6.3
1) GO & 443 Ht F KEGG i % 7 i 45 SR BE W B
REFAEIRIT X R LT RE E B W L RAE B
20 B 1 B L A R A RN R e i R T IE 67 O

2 F DNA BEHR AL I8 4% 25 1 BT B i 40 4 A
P28 36 MR AR -7 AR M BAE S AR B . KEGG
i WoR BRI B R R Ll E A
TNF {5 53 H , 98 95 T 4 i 2 68 M 19 15 5 % L o
i AH G 38 %, mTOR {5 53 #% , MAPK {5 = i #% , i
WFEAG 58 B, cCAMP {55 38 %, SC I IE B R N R
HUEE H1 (mTOR) & — Rl 22 2R . 5 2 IR 8 1 G, £7
16 T Wi fh 2 4% mTORC1, mTORC2,, i iff 5% %5 W]
mTOR J2 41 il F W 11 G 5 40 28 11 2 e i Tk JUL et 3-
P (PI3K ) /Aktid i i OG5 1Y N i 73, PI3BK B i
1k )5 B9 7 B PIP3 ¥ Akt Fl mTOR2 1% iy 2= 41 ity Ji
H, JE T mTOR2 8 2 Ak [A] i 5 3 Akevdifb o 3% —
I R Y B P R A ML A 43 0 0 A 4 E TR T
AR AAE LB R T EE " . R i e
i3 R 0 % B 36 v (Western blot) X F A7 B 55 B 9
7 Ab A8 T AR Arb B A /0N RORITSE B R A T A N R
JiE 56 5 BkCH 20 41 Y p-PI3K, p-Akt, p-mTOR %5 %
FAY Rk, 45 R R W 5 BT AR A /NRURT L, 22
W 2 T /N BB 4 24U 9 p-PI3K, p-Akt,
p-mTOR £ [ 7K ~F- W] i AR, iF B 25 W7 6 2 3 ik
il PI3K/Akt/mTOR 38 i 04 2 BE 36 1k i % 7 /N B
T OGN i B A R 1 — 2B 38 B9 4 8L R
B ThL . 754, PI3K/Akt/mTOR 15 5 1 #& 4k )32
MATFIAAFRZ T . MAPK 25 T 45 Fh 4i g 43
b B BT B B AR . MAPK ¥ K A 15 53
BTz W T K R RE AH G 38 B 1Y 525 R B 5
23l F5Y 3 B MAPK/ERK 3l % 25 5% 0 1 % ¢
TE T R B R A AR S S T
AT B ST R kR R S 5 S8 I B A X
FH A A (IL)-18 T HUE 5 8 1T RIF R
21 Jf 351 405 455 750 it SW 1353 4 i, 3-Tls 2 JUL 1 A4 ot ke
-1 (PDKL) B2 9% I8 57 p38/MAPK 5 *5- i %
P AH A 2C T R B NP 7=, TNF &2 — H
A Wy A D O A0 TR R T 2R S L
KT A0 M PR TR AT | S E M e SRk B . AR
AR 5 VE A0 B TR 7 22— 9 TNF A 5 5k 5 48 E S I
KRHYIPY, WFIEERM /R 2 fE ) (PL) AL
R OA P IR SEAR IR A2 T R Al L b TNF-«
060 G B AR I L R 235, JF H TNF-o 38 0 T 53 il
PR3 R 23K X SR F MR IR SE I T R
WHESESNS, A5 NF-«B i # Ml c-Jun il
% 1 6 M AT A AT B I8 BRI E O R AR .
W VB 2R N Ry AR ) — R R L MR
e = % W 58 IE B e 0 B O R AR EE AR IR I
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AR B b M R T RE S 5 T ALREN
e, PEFHMEM R MBI A i e B E R B L
PEAY 2T R R ILR, AR OA Y S i I 4% VT
FE AR L A AR S 06 2 B DR D) Ak B S A 2T gk
= R Y S 21K U Mankin PE 43 5 T X B 40
TR, 0 B = R T RS T B R R AT AR b
PR Th o ) as, RO ) M 3% 32 18 m 2 fili IL-18
F14) 2 35 1 S o8 6K 1T 90 3 i 4 400 L R
fiK°"'. DIETRICH %™ % BH M 3 % % 14 ) ERa W
ULE TE H N U A0 6 v R v 2R SR ME D R
ALK BT R vh R EEAE .
) S B S 2% 0T B A a4 ok ) 92
20 A AR ofF 43 6 45 b 4 B TR A B AR A A
HIZHRE , Bk B 5 AR C KEGG i 4% 43 Bt b i i B 4
M AL KR | . SCIORE %554 (1 BIF 5% 41 75 ik i % <2
RAE NS A b A7 A 23k . X BB 5T
HUE BT A 2T B Bl M 3R AR AR
PRz —. cAMPIENSHYAL N E R BEWIE S £
ol A 2 A5 B A B O 4 OC i 1 AR B 5
F, Hoh R AR I S AR S LR I N
DR B S 25 BRI B9 cAMP/AE B4 A (PKA) S5
i AT g ORE R R Y . R R S50 E B
cAMP/PKA 38 [ 75 it 25 P P i A5 A0 vp 03 33 X A 45
2 T0 B B Oy ML, BE 08 2 15 2 0 B % A TR R
A IR N R B U @ A VAR 3/ . S 1 U R WA R
fiff 1 TP A 19 O R R IR B O T SRS TR (1 TV 25 R
MR AT IR YT T 9206 45 51 W% &1 0 it vk B
FLBE I 7 1k a3 o S R AR AR U S 2 R e
AU 1 cAMP Bt AT A3 280858 il T B 60 R o
TR R4 R T BE A RS R IR SR R . i A
i 2 4 R WM o AN B SRR 0 A
B[R] AR HF 5 858 O 4 Fe e Bk & & . Tt
AR AN B A R 0T LLE i P MAPK 5 5 il
% e FE A T B R AN B 43K 04 T BE DT 2 — A [ AR
R E Y REE N EERER AR TR EX
TR o AR DL AR R Ty 4 T A OC T B OG
A /N BB Y A 3T 00 6 T b B A B Y 43k
5 D S K0 396 A T S I UL, R B A G R
JC T S B A B O AR T B SR bR AR A T GE
2 1% - A B 3 AR A 1

4.3 IR T A5 A LR PR EH T
AN 20 B S 56 43 390 X 28 R R AL BELS Y 4R Ak
it 1 RAW 264.7 4 ffd F1 JEE B 85 H IR 97 5 19 R
RAW 264.7 41 47 % 52, Kk Bl — @ VR B T 19 5
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EHEAUAE SR T H,0,5 5 AL 40 1 RAW
264.7 40 i B 240 L 1% 1 (P<0.05) , 1 HL g 77 4 B9 B
BB B R T LPSiE T 10 RAW 264.7 & 4 4
ML B TNF-o &5 5 (P<0.05) , 45 RN EH HA B #F
) S AR A5 05 R 1 FH BT R 6 P L B E T I 4% 24 7
AWM GBS R, IR AR IF X EIR T T R
A58 B A T AR
4.4 MG EP R REAAAER I AR W 4%
25 B2 58 - B H O R B 25 IR BEFIR YT OA
LAl BB A AE — S AR I R, H— 2 B 2R
JUT AT BE AN A2 B — B A3 0 TR B . — T e 1 24
RNT e 5 2RI A3 ) R R A DG T I 4% 24 3 2 F 5
TR AT o R T DA I 4% 2 B 2
5% 3k R Hp R s 1 v 245 0 S5 1 i B A 5
f R AT B R T T2 b 25 o 4
T3k R AT R A B A 25 SR AT B A I ) B A
31 200 B T2 N T i R AR TR R A R
T kA HOR TR N Ty X 2 (8] 04 B oy B S
REFAH L AEAE — 0 22 57, 30 T 805 W 45 2 3 2 4y
T Hp R A G P B B 2 O B A AE 25 S A
117 7] BE 52 43 A7 25 5 o 3T op 24 o A AR A ST
TEZ Pl 8 1 A 5 1Ak 28 i o 3t 2 | o

ZE b TR B OGO R n] A R e e Al
21, 1 H 9 i Bl A B[] 38 AF % 0 15 AT AR kA
b, S BOC TR L KR IS S SZ B 7 Y IR T B
A RT3 N AN S U i N PR B - e
o G, AT B OCT R R AL T R S e G
ROUATI I Xt R A S B EEE L, AR
i I 45 2 B2 O i R B T RE IR T B O R T
AE VW B2 1 89 AN A I HE o5, 2 LA I LI 2 2 07
M 240 2 bR, Lt PPTZE 0 1 16 4>
P AT R A RS SRS M Ok R
B FCA 00 M A3 5 VR T B O AR BE R AT B
P — > W 2%, SR B VR YT G RAE BT &
BB A HE R AR AT U AR R S A A B IR
J7 B O R AT REW KW E GO WA KIRIT B R
RAMKZOEFEE, AT RBETNEY S
57 20 MG AE AR TR R A Ak R
ik 2N HE R KO A R R N A — R A 5 A
ITH T RA G AR A A BRI e T pe e
B AE N RE BB YT B O R AR ML . A BF5E 10
PRAh 296 R B H B UL BT RAE R Sk T
W45 25 BRI T A R . ZF b T R iR TR
AR B O R AR YT Y 32 R Ao B v
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