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W OE:Br BT MKGH AT LT FA Nardostachys jatamansi ¥4 77 A4 #7955 £ & £5 18 (Parkinson’s disease with anxiety,
PDA) FE L {5 Salls, JFimid PDA BLAK BT 25 R A OCER D U BiE . o3 dlId vh 24 R G0 2 2 2 40000 1 )
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{55155 58 3%+ 3 (signal transducer and activator of transcription 3, STAT3) 45 99 MRS, B b K w40 % M it s-
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Effect of Nardostachys jatamansi in treatment of Parkinson’s disease with anxiety
based on network pharmacological analysis and experimental verification
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Abstract: Objective To explore the targets and signal pathways of Nardostachys jatamansi in the treatment of Parkinson’s disease
with anxiety (PDA) by network pharmacology, and verified the pharmacodynamics and key targets through the PDA model rats.
Methods Traditional Chinese Medicine Systems Pharmacology Database and Analysis Platform (TCMSP) database and literature
mining were used to obtain the main chemical ingredients of N. jatamansi. SwissTargetPrediction and GeneCards database were used
to obtain potential targets for the treatment of PDA with the chemical components of N. jatamansi. Gene ontology (GO) functional
enrichment analysis and Kyoto Encyclopedia of Genes and Genomes (KEGG) pathways enrichment analysis were performed for
potential targets. “Ingredients-targets-pathways” network was constructed by using Cytoscape 3.7.2. The model rats of PD were
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established by sc rotenone on the back of neck, and the model rats of PDA were screened out by open field experiment. Conytol
group, model group, N. jatamansi (620 mg/kg) group and levodopa (49 mg/kg) group were set up respectively. The
pharmacodynamics of N. jatamansi in the treatment of PDA was evaluated by rod rotation test, open field test and
immunohistochemistry. The contents of key proteins and neurotransmitters in the brain of rats were detected. Results There were
anti-PDA in
“ingredients-targets-pathways” network, 99 targets such as mitogen-activated protein kinases 3 (MAPK3), tumor necrosis factor-a

12 active ingredients including narcinone, nootkatone, acanthine and f-sitosterol of N. jatamansi
(TNF-a), signal transducer and activator of transcription 3 (STAT3), mainly involved in neuroactive ligand-receptor interaction,
estrogen, FoXO and TNF signaling pathways. The results showed that N. jatamansi extended the PDA rats in turn on the rod
retention time, increased the total activity distance of PDA rats in the open field and the activity time and distance in the central area,
improved the substantia nigra area tyrosine hydroxylase positive expression (P < 0.05). N. jatamansi also reduced MAPK3 and
TNF-a levels and STAT3 protein expression (P < 0.05, 0.01), increased the content of dopamine, 3,4-dihydroxyphenylacetic acid,
homovanillic acid, 5-hydroxytryptamine and 5-hydroxyindolacetic acid (P < 0.01, 0.001). Conclusion The active ingredients in N.
jatamansi may regulate multiple signal pathways through MAPK3, TNF-a, STAT3 and other targets to reduce neuroinflammatory
response and increase neurotransmitters level to treat PDA disease.

Key words: Nardostachys jatamansi DC.; network pharmacology; Parkinson’s disease with anxiety; inflammatory factors;

neurotransmitters; MAPK3; TNF-a; STAT3; narcinone; nootkatone; acanthine
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RN, W PDA BRIE ML S 5 1t 20 A PR ()
SRR, R, B SURIRIIRE T RE
BT & %2 2% (dopamine, DA). 5-#2thji
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(CisH2203) 3T 0.10%. AR BN fi i F 45
B, BEIKEIRFIE N 620 mg/kg. ARSI AT
WIWTTE R I, Hs 80% 2B FIHREY) (620 mg/kg,
PUEZ ST MHAHTEIA RIFHT PD U,
Hor H b B va 7 PD BIMLE AT B 5 0 c-Jun 20k
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2 L) 2020 FERRANSCRRTT VAR, 45 H Fa 80% LT
S HhH R HTER ) 5 O 5.2%, HRA S
N 10.7%, BIHFaA 25 & HALHER 0.56%, £F
G dbRtE, WK 1.

123 WG 5ACE H R R RS (it
P19A10L86397, Fif/r#1=98%) I H LikFsntE
VIR R A ; DAELISA Rflfr. 34- %
4% (3,4-dihydroxyphenylacetic acid, DOPAC)
ELISA X7l & . =& E AR (homovanillicacid, HVA)
ELISA {7/ & . 5-HT ELISA {7 & . 5-FaM Wk 2.R
(5-hydroxyindolacetic acid, 5-HIAA)ELISA 7%
2 R EAL R H RS 3 (mitogen-activated protein
kinases 3, MAPK3) ELISA {7l & MR sEH +-
o (tumor necrosis factor-a, TNF-a) ELISA i)
({lt5 202103D) 1 H VLT3 EE e A MR A R 2 7] 5
B R ¥ AL (tyrosine hydroxylase, TH) $ifk (it
5 GB11181). {551 5 xHIEF T 3 (signal
transducer and activator of transcription 3, STAT3)
PRt 5 GB12176) . B-actin FifA (Hit5 GB12001).
HRP Fric 19 L 40/ B =40 (S GB23301) W H
AR YE R AR AR AR Mgk (S
R105076) W H _Ei#EflHi T ANBHLER A, 3
TEFFI (b5 W24A11L122237) T E _E IR A4

o 1 2 T3 i s e 1
t/min

8 9 10 1 12 13 14 15

B 1 HW 80%ZERE () X3t (b) HHEMHFEIAN HPLC

Fig. 1 HPLC of nardosinone in 80% ethanol extract of N. jatamansi (a) and reference substance (b)
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FEAIR . 58 FIDY SR ) S 55 SRR, R B I
R, 3455 35 H PD KE, MEREIIE N
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551 IR B mvE T R, B R ORI 3 WK,
FEURIAIRE 2 h, B3 YRR 18] (- 2 E 1200,
126 WSl FEESIIR S AR HEH T 5k
5, U SE N S R BT NI A L SEE
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SIS . L E . 03K N B, B
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AU A (),
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R P ENLEAT S, B ONLE L, FERERIM
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1.2.9 ZURIR STAT3 FEARBHIRN  HHHK
GRS {fFH RIPA 24 1, BCATL
B, B ARG e R R 5 A M I R R
Hiyk, ¥4 PVDF JEE, F 5%/t iR b & ik i
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i, 4 CIEER: A HRP ARCH L FEH/N R —
Pt (1:5000), ZFiRfFHE 30 min, AEFHLTEK
HRUE R G, i ECL R Gkl sef4 , i, AlphaEase
FC 31 525w IR BEAA
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SUIRME, SRS AR LT 53K, B OpLEs O,
W RAER 1 _EIS I ELISA 57 & e B B &
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1.211 Gttt SRR X £ s FoR,
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2 #R
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A FIFH TCMSP #%2ix Seqv 51 OB {51 DL
f (OB=30%. DL=0.10), L7538 ML&4, B
) 5~12. FI A SwissTargetPrediction *F- & Tl
HH FATE R £ 297 AN, iBIT GeneCards Ul FE1S
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Table 1 Main active ingredients of N. jatamansi

e &9 1D WAL TR OB/% DL
1 MOL010543 by Ses 39.84 0.71

2 MOL001689 EHRE 34.97 0.24

3 MOL000358 B-7 S 36.91 0.75

4 MOL007088 [SPaE ] 52.34 0.40

5 MOL010540 H A BT 66.34 0.17

6 MOL004067 imN. 33.04 0.10

7 MOL000695 ] RERE R 101.96 0.14

8 MOL000935 o-T Z N 53.83 0.10

9 MOL001566 HE 52.16 0.11
10 MOL001298 LEREF N 58.57 0.14
11 MOL012168 I oA I 56.06 0.11
12 MOL010534 AR 20.69 0.15

2.1.2 JLEFE A PPIMZMIE  FIH STRING T
A HIAIGST PDA WELEEE R PPl %S, K%
M 2% 5 N\ Cytoscape 3.7.2, J#id Network Analyzer
0TV AE BB AU P P SR AE AN B AT 9T
Tff s SRS A (I 2) 0 PIZ IR T AR 3R I HE S RN
AT 8 R TR AH B AR BT LR, >4 A
A GBS, 5 RBOK, RUNZEESBE .
B 50, SREEE i R EOR S MEA RIEH RIED,
I MAPK3. TNF-o. STAT3 FIEZEIRE 1 EA
Mg (tyrosine specific protein kinase, Src), ¥E#)
FERTIAE A (amyloid precursor protein, APP). Hi
HIIR & G/IH A M 2(prostaglandin G/H synthase 2,

vor TIR CSFIRcrp

CFTR CYP2C19
GABRE2 SGNoA
ABR DRD4 PLG
GAReS SLCBA3 ACHE s
GABRA1 WID2C
& HTR2A cypigay MIP2C
GABRG? MPO  MMP2 S8
CNR1 MMP1
TR ICAM1 ACE CYPITA1
7 MAPT NOS2 paRrP1
SL@A 2 ESR1
SRC
SLCBA2 TERT
PSEN1 PPARG
CHRNB2 L) F PTGS2 OPFRI1 INSR
pseng BACE BCHE ¢
MAPK3
DRD2 KDR
o D4
B0 \iaos HMOX1
APP EGFR
MAOA MMP13
NTRKZ JAK2
CHRNA4 KT
TRPA STAT3 MAPK10
MAPK14 i
ADHIC  CCRS ke SLCEA: NCSTN
Aea PIK3ICA AR
b GRMS PIK3R1 IGFIR PREEN
ADORA1 cTsB
PTPN11 COKS
ADORAZA 5 ; LRRK2
GRMI prppe GSK38
ENSGO0000195460 TGM2
ALOX5 NRIHS

crs RSS1

. h
C eSR2 yrRocKBKET RS

2 HHARYT PDA BTEHE S PPI R4
Fig. 2 PPI network of potential targets of N. jatamansi in
treatment of PDA

PTGS2). XA K ¥ 52/ (epidermal growth
factor receptor, EGFR) FIfISZE 214k 1 (estrogen
receptor, ESR1) %%,

2.1.3 GO &M N DAVID Xf 99 MEAE4E
RHET GO ThatE &, LL P<0.001 H FDR<
0.001 Ak 5, HL3k1F 67 1 GO % H, it
£ (biological process, BP) 25 H 33 1~ ZHiZH Ak
(cell composition, CC) % H 20 ™. T Iifg
(molecular function, MF) 25 H 14 4>, XJHEA T 10
1] GO % H# AT A fb b, 255 WK 3. BP 2L
BFE—E A E DG BOS R IR . TR
s, BT . MKANME ST BN 1
(extracellular regulated protein kinases, ERK1) #l
ERK2 ZRILRHIEITT & MAPK i MG SE. MF
FEW RIGE GO R aE . RTS8 11l
TEVEPER RNA A 1| 3K g %% . CC 12
PRI, S R, AR R . 2 PR R AR
R RUIH FA AT REE I (R AN GE . R
P PTHUANEGE /1. KBt E REM S 5%
JR A5 5 1% 355226 77 PDA.

214 KEGG ®HE/#T £ KEGG k& £
dr, JE15 3] 28 4% (P<<0.001 H. FDR<C0.001),
F| FH SangerBox 734 & X 7 20 4515 5 18 1347 0T
MACALEE, 5RIE 4, SWHEREMHGEBA 4
%: Rapl {5 5B, FoxO {5 5@, TNF {55
8 AR S A R (0 2 BROEE FRVRTT s 5 4 4R 34 T A
KIPRA 2 2% PHAIGTERCAR-SZ AR AH BLAE R A i
HRMPZER fh: SME AT CEEA 2 % i
BRETERMEALRE THE: 5E 5L MR
WERA 2 2% WMEMEE S ARG 5K, 5%
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Fig. 3 GO enrichment analysis of related targets of N. jatamansi in treatment of PDA
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prolactin signaling pathway °
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proteoglycans in cancer - .8
pathways in cancer - e12
Rap1 signaling pathway - ®16
neurotrophin signaling pathway - L
_ Chagas disease - _lgP
FoxO signaling pathway { 9
TNF signaling pathway - B 9
nicotine addiction - 8
toxoplasmosis | 7
influenza A - g

HIF-1 signaling pathway
. . type Il diabetes mellitus -
inflammatory mediator regulation of TRP channels -
T cell receptor signaling pathway -

hepatitis C - :

10 15 20

4 HRATT PDA HHXEE S KEGG BEREE S
Fig. 4 KEGG pathways enrichment analysis of related targets of N. jatamansi in treatment of PDA
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BEMFEING R, it 5977 PDA AR
MBS, Jk S H LR FAIT PDA 1
FESE SR, N FH Cytoscape 3.7.2 B #y i “ Bisy-
BT -EER T Mg, W 5. ZMSEE 12 Fiiks
J 53+ 99 ME FH#E 557 Kz 28 2% ¥ 3 4% . 1| F Network

Aanlyzer 1% 26 o B R 1EAT 04T, AR FEAE
HEF A2 HIAIRTT PDA LA E BN &AW
. OWRE. HREEE . HARENR. BFTSEREE;
1L E P B A A B S MAPK3. TNF-a.
STAT3. Src. APP. PTGS2. EGFR. ESR1 %; X
SO HE 5 F EAR TREANZ TE PR AA- S A4 AH ELAE |
WG 5%, Rapl {5518, FoxO {5518,
TNF {5 538 2% A 5 I35 28 A 248 5% A 5545 5 30 I
Ho HAR R BRI 2 L B 0T A 22 A B A Rl
%, dt—BEH A SRS 2 2R
{EFkiGYT PDA.
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Triangular nodes represent active ingredients, rectangular nodes represent target points, octagonal nodes represent important pathways
5 HRET PDA B “Ror-SE-IBER 7 WL

Fig. 5 “Ingredients-targets-pathways” network of N. jatamansi in treatment of PDA

2.2 SKIGZESRIGIE

221 RERRSEG Wik 2 fon, SXTRRAFHLE, A
RYZH R SR AE R B 1458 B B[R] 4 25 /b (P<<0.0D),
F IR K RIS Bh RE 21 AP e J1308 55 ; S5
RUARLL, &4 2520 K RIERG e s BRI ()35 2
FiE (P<0.05), R HAMAJEZ EXT PDA K
B iz 3 s B e 1R -

F+2 HIAX PDA KER7ER: 1% LISEERTEIAEZNGT (X £5,n=8)
Table 2 Effect of N. jatamansi on residence time in rotating
rod of PDArats (X +s,n=28)

222 WIS Wik 3 fon, SXTRAAL, A
RV R RAED 37 1 B iS sh IE S B E b (P<
0.01), 7 H 9 [X {13 3 B 2 Ak N Hh 9 IX (135 sl i)
[k (P<<0.05), FHIRIRLH KRG s)6E
s, HEAGEGR, SEUHAMEL, s
EXEIN T KR S aEshiEE (P<0.05), *
BIHART PDA KERIEIEREASCGEER, 5
RS e R — 8 H A K RAE TR R X S B i
(B m (P<<0.05), 7EHSRIX MG shE & 1A
RS, REHRA KR RS 4 BA 5
EM .

ZH 5] FHE/(mg kgt 1= BR8] /s B
e — 100,40+ 13.42 223 TH fpsdifbjets Wl 6 ik 4 PR, fi
gl — 42.00+8.31% T2 TH PRI EZE TR (P<<0.001), HufR%eEr
T 620 88.00+11.03 ANVR T EL B R N s SRR ARG, HAA4 TH
ERZE 49 81.43+6.96" BRI R BT (P<0.05), Mutk%i b, %

HxtiAbi: P<0.05 #P<0.01 *P<0.001; SR
e "P<0.05 ™P<0.01 "P<0.001, F&[

P <0.05 P <001 *#P <0001 vscontrol group; P <0.05 ™P <
0.01 P <0.001 vs model group, same as below tables

A AT I SRR TH FH i i i ik
224 HIAXS PDA KM MAPK3 fil TNF-a &
=K STAT3 FRHKIEMFM ik 5. 6 FIE 7

#3 HIS PDA XRY HSEMNERS. PRENENESNSEERIFNE (X+s,n=18)

Table 3 Effect of N. jatamansi on total open field activity distance, activity distance and activity time in central area of PDA

rats(X+s,n=8)

ZH 5] & /(mg kg 1) B3 830 20 B 2 /m WX G S EE B em g X {5 B I (A s
o} 8 — 26.224+2.11 259.82 +36.44 14.4642.24
it — 13.33+2.33 87.77+12.67* 5.27+1.62%
i 620 24.37+2.86" 205.57 £40.81 14.63+3.47"
FEZE 49 23.60+2.65" 120.624+43.73 10.184-2.98
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X I L]

Ha iy e

6 FHEABMAERT THRIFRIE (X200)
Fig. 6 Expression of TH in substantia nigra of rats in each group (<200)

K4 BEARBHNERTHFEHAME (X+s5,n=3)
Table 4 Average optical density of TH in substantia nigra
of rats in each group (X s, n=3)

ZH 5] Fl&/(mg kg ™) Al
oyl — 0.51+0.02
Y — 0.354-0.01%#
i 620 0.424-0.01"
iy 49 0.41+0.02"

&5 HIAX PDA KERLURIEF MAPK3. TNF-a 22
=M (X+£s,n=8)

Table 5 Effect of N. jatamansi on MAPK3 and TNF-a
contents in striatum of PDArats (X + s, n =8)

a FIE/ MAPK3/ TNF-a/
divl o M o
(mg kg™ (ngng™) (pgmg™)
it 8 — 61.55+4.34 48.23+4.91
e — 133.80+8.22%# 10350+ 6.40%#
Hin 620 91.99+571"  79.79+581"
KL E 49 103.60+11.02°  78.76+6.13"

*® 6 HMX PDA KREGUKIE STAT3 ERRIEZHIFM
(X£s,n=3)

Table 6 Effect of N. jatamansi on STAT3 protein expression
in striatum of PDArats (X £s,n=23)

415 AlE/(mg kg  STAT3 EEEMAXNRIAE

pagict — 0.5340.03
iR — 1.21+0.14%
H 620 0.52+0.10"
% e 49 0.64+0.28

9.0x 10
9.0X10*
STAT3 | s (D == S 00 < 10*

B-actin S— 5 > 10°
D EI U S /A A

STAT3 s D e

7 BHEKXBRLURA STAT3 EARKIER
Fig. 7 Expression of STAT3 in striatum of rats in each
group

Fiiw, SXTHRZAAHEL, BEAYZH KR SCR1E MAPKS
Al TNF-o & B2 #7175 (P<<0.001), STAT3 &
FKikKFREETE (P<0.01); 5HEAMML, H
FAZH R B SOIRIAE MAPK3 Al TNF-o 7 & i 2 BRI
(P<<0.05. 0.01), STAT3 & HRIANKT &3 A
(P<<0.05).

225 HAXT PDA KR Py A2 5 I 52
PDA ¥ £ LR EAFAE N SCIR M DAL 5-HT &4
R, R SUIRIA DAL 5-HT J 3t
AU =P 2 0] DA R 1 A Je i 125281,
R 7 Fon, SXMEAML, BAH K RSCRE
DA. DOPAC. HVA. 5-HT. 5-HIAA & EHEE
B (P<<0.001); SHERIAIARLL, HAA4L R SCR
& DA. DOPAC. HVA. 5-HT. 5-HIAA §&¥E
ZT+E (P<<0.01. 0.001).

#z7 HHX PDA XREUKIKRH DA, DOPAC. HVA. 5-HT. 5-HIAA KFERIEME (X+s,n=8)
Table 7 Effect of N. jatamansi on levels of DA, DOPAC, HVA, 5-HT and 5-HIAA in striatum of PDArats (X £ s, n=8)

=&
15 (m)glgjiglfl) DA/(pgmg?)  DOPAC/(ngmg?)  HVA/(ngmg?) 5-HT/(ngmgt)  5-HIAA/(ng mg?)
Pagie — 405.60+27.50 30.04+1.60 51.56+3.85 6.46+0.56 9.51£0.73
et — 192.00 + 19.84%## 15.39+1.13%# 24.6044.13%# 3.18+0.53"# 3.77 £ 0.40%#
Hn 620 384.70+29.86™" 27.614+2.31" 45.75+3.24™ 5.48+0.39™ 7.38+0.68"
iy g 49 313.90+35.15" 21.69+1.14" 36.84+4.10 3.71+£0.13 6.29+0.70"
3 g R EIR, HIIGIT PDA W BN A Fmk 2

AuEFeEE R R H ARy, BT %2
BT, 12 HIARIT PDA ISCHEAE I &
LAs ik, SRR HIRIGST PDA KR L

SERSEAN IR, F R R i 2 ke AL
a0 CHFRHER . W -RED &EeIAERELEY) (o-
WM RERENLD MG RMEAEY (5
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YA BAREN. TEEE. AEWE), W
VRS, RIFLE . &5 E, SERME
Yk B-4r S I, I AR RO IR X2,
WA H ML 21697 PDA HICE# S 8 A
(MAPK3. TNF-a. STAT3. Src. APP. PTGS2.
EGFR. ESRL), ¥ J i< B i it Jy e 0 1 e 4 -
AR EAEM . MEEE . FoxO. TNF # Rapl %55
S, RPHMAT PDA KA REME AL @
SNIEAN T NIE 2 Y=Yk SRR RER (Y SN

FRIRZ H AT PD RS K B 4 i FH I — Fob
MLER, HT 6-OHDART, MPTPRSIZ: 1L &
R, BARSFEINNGERE. GRRIIRE G bk
G, HAaERE PD BT RN 2E AR R
HPERHIE R 511G PR PD AHAARE, R A} 57 R FH £
PRI EAT PD BT K B 0] £ o AR A 9 288 T 25 SR
FIRY I s5e0t PD AR BRI iLEAS PDA B K
B, A PDA ALK B0 HFA 16 TT PDA HIZ5AL
AE B EAT BRI o
31 HMEEFEMRST T

HiaEEESAR, mEE, SRR FO9R
MARBRFAEY . Hrhns R a Y2 Hiai £
SR HEER e, Bt H A S8 2800
TR G YA . RG2S, ik, =
W =i, UM EY T, HEE
BFEPNZ VLR EAIACKE R s e 2 3 ik
Ao ARG AR, ks R a i
i Re 75 T o 2 T A Bk B Ak Rl 2 T R D R
F R AmMD, TEGTEAN A FE IR RE I IR 1L
ERK FZIA, X 16305 A0 w2038 47 MR A 16T B
A B R0 R R ) S A — A A A
4 Cinducible nitric oxide synthase, iINOS). FF%
4 T-2 (cyclooxygenase-2, COX-2) Z54i 75 4 K]
THIFRIE, Wi Keleh £ ECH A5 2  1(Kkelch-like
ECH-associated protein 1, Keapl) /NF-E2 #H K1
2 (NF-E2-related factor 2, Nrf2) /Ifi4l 2 N4 -1
(heme oxygenase-1, HO-1) HifafbiEig, i
NADPH fif 48 fkid )5 1 (NADPH quinone acceptor
oxidoreductase 1, NQO1) 1 HO-1 [k aE ML
PREAEAL PR, e — B T s N R R
RAMGFIR A Z R 2 B S YR T, 9 9RIMLIE AR
i BB SR A AR e SR RN A I R v
73, XA 51 R B B RS AT AT 9 B
/R 2, S R4k BP0 N <66 3K 3R -7-O- 4 & B

e LE SR AE M6 B BV AR AN R i 1], B Pl
ik BEEHER, FTRECNIRIT ME TR 51 E M £ IE
2R3, SRR A A B-15 S IR 1 s e 24 L
MHARANEHHLLEG 2 PR AER, wld i #0
p38. ERK HHZ¥e K 1-xB (nuclear factor-xB,
NF-kB) i #% [0S K 52 /N IR B 4 M iy is e, fr
PRI, AT B Fh IR AT PRI B
3.2 HWATT PDA XS

WK, MAPKS J& MAPK 155 jd i (1) 5 22
MRS, AR FEAE M )PP SORE . A T2 5%
WA A Z 5B, w5k PD B ShiiAkes
H—%E32 (mitochondrial calcium uniporter, MCU).
LR RiAASEERE 1 25 (mitochondrial calcium uptake
1, MICUD) ¥ B, Infmehee RAERS, 55—
Tk TR B, FERM /R PR BRORE S5 ph 22 1R AT MR 1
AR S B R B IE H, MAPK R IE 1B T
WA, (HAEEEREM S, MAPK R 1A 2k
ZFEARET, TNF-o {Ey—F0 R AERH T, 7E PDA
TR A S 1 i b B i S s, B0
MU AT Be 5 BOEHLAE B IR AR, ORI SO0E
SN SRS AR A 5CR8, H O PDA BBE T
FEFEFEEE TNF-a 78 718 i A (7K1 2 IR AE B9,
STAT3 fEANNIIGTE . #hEe SO0 AR 14577 1Hi 33
HAWERB, ERZ NRpit, STAT3 £kt
TREEHIE PRSI, STATS 0l 5 2 S84 1)
REM R B, (HFEBTZI@ A G 02 DR A 58 4 it £k
PHER: thah, STAT3 1E AL 980k kR Fak % 70 A
KITr1> FESEHERRZ 5T A0 Xt o 453473 51 A 1) %
i s B B S R R ), FESUAR DT T
i TNF-a/Janus $#/# (Janus kinases, JAK2)-STAT3
W EE, AR R B EAT R, Sre
wEHRE - REBEMNE RN E T, TTEAAAETH
Z U AR A, FEAR B fe L B,
T R 28 4 I DR 1R 2 s DL R EH R 1 77 A
T 2B AT ARt Ah, Sre RIFIE &5l
e, HWLHI TR S Sre it BRI S BB AR
TR K,
3.3 HHATT PDA T Z@E N

228 3 P O AR - 52 A4 AF AR FH 8 2% 5 4 B 1Y) 52
WEEE TGS SHAMAEETE., . ANl
TCEEAD DRI, a0l Chrm3 Z4k45 &, 7
WRRIRBRRE DI RE, (R IANAIZEE I 5
Drd5 24k &, v 5N L &g iR,
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SRR BTSSR B RAS T, SR E S E
2 R FE MR 2 2 an B2 FPSSAIME, R A
51X 2 NSRG4 e A B e 1,
wixy C57BL/6J BE SR EAT BERE 4> B0, W 1.
BRI IEREAT N, RO G B4
B REARE S AR S 2 FhlEER 2R I RIA T B
AHBEEKXZD, TNF (55 @ BEAf A o
Aot B HEAEA, 4 TNF-o E A
BRI AR s SR B e VR R R A, R
TR RS i, B4 530 NF-«B il 5 1 it 5
— T LRI, NF-«B 388 1300 5 10 2 M
FEUR N AR AT A O, AT IE PRGN
BRI P T . TNF-a KT, S8 s e e s
Rl FRIE, HEEME JREM AN N, k7
[ AR A TEAN L 2R
3.4 LZIERTE PDA FHIEA

WM, SUIRMRT DA BERPIZ TCIR 4T MR AR
F& PD O EZURHEASAERR R RN, . DA gt
JGIY NADH Mt &R ekn e b & & N EIb 2 5l
B AR AR BAT A0, PR $EZIGYT ) PDA & DA
REREATINGE, X PG R I B R S0IR A DA #h48i8 %
DIREIRE BRI H AR08, XATREF PDA B3
R R IS AE 25 B S 80N D Re S A O, i i i
HMLIE T DA )5 2 ] A R i R RS ARDAS), B
DA 4k, 5-HT %4ith 5 PDA A%, miA#EANIs
NG NHI G, WHICRIL, 5-HT REtiE R4
PAH7E PD JE R A Best L& i, I HLAE R
AEERE . MARSERCAE R 1 & & F AR IR N &
08, mEd s 5-HT M HEARW IR IE, A
Rt A FERE RTS8, (KB, #75 PDA Hi3% DA,
S-HT S5 i ot (1) & S 1200 AR 7 oA B
=988
35 HH#ETT PDA BIZ53F I8

7f PDA KRBEREEAE b, @i, o
WS I0AN TH G 40 SR EG50E B AR YT PDA 12
R, ARFW, HIA P R R i B
[ e R TG ShEE B, X IS B A o
YER: 3GIn 7 R ERAED ™ I rh S X & B I R RS 3
PRES, wHHEREE A EMER; TH %Rk
Jeth gE LR, HiASE S T PDA KREFEIX TH BH
PEMZ TR, TH AE R BRI RTRY 5,
Lo Tt DA & & A HEEH. H
I, HAAXHGIT PDA BARBGERMZAFIEN, N

Ja SEALH T T 25 e T Rt
3.6 HH#ATT PDA HIHLHIEIE

B TS MAPK3. TNF-a. STAT3
HHYS PDA MAmALEI B AEY], Xk s A it
ITEENE, GRER, HIREIKT PDA KK
1 MAPK3. TNF-a & &1 STAT3 & [13RIAKF,
L2 Zj 35 T 45 SR — 3. A 1) & 2w
SRR, HIATTIE PDA KW+ DAL 5-HT
J AR = 1/KF, 23 PDA.

gE LRTR, AREFUERT L AT, ik
H 7T HAARIT PDA M EBAL SRR CEEE SN
5 IEEE, JEid s s AT IR, uER G
J7 PDA L 2@t i MAPK3. TNF-a. STAT3
SR, MferL RGERIEIE DAL 5-HT SEpe
WK, IKBNAYT PDA MIVER . ABFF N H
1697 PDA [P R B ZJEEHL B4 T S K4 .
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