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Abstract: Objective To explore the medication rules of traditional Chinese medicine (TCM) in the treatment of pulmonary nodule (PN)
and predict the potential mechanism of core herbs combination, so as to provide a reference basis for future experimental research and

clinical application. Methods Literature on the treatment of pulmonary nodules by traditional Chinese medicine was retrieved from
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Chinese and English databases and summarized, and a lung nodules prescription database was constructed. The R language was employed
to perform frequency statistics, association rules and cluster analysis of prescriptions. The network pharmacology method was used to
predict the potential targets and pathways of core herbs. Then the traditional Chinese medicine systems pharmacology database and analysis
platform (TCMSP) database was used to retrieve TCMs and collect the corresponding targets. In addition, the targets related to PN were
obtained from the Online Mendelian Inheritance in Man (OMIM) database. The intersection targets were selected and uploaded to search
tool for the retrieval of interacting genes/proteins (STRING) database to construct a protein-protein interaction network, which was
imported into Cytoscape 3.7.2 software. Network Analyzer was used to calculate network topology parameters and obtain key targets.
Finally, the interactions between the obtained core ingredients and targets were verified by reverse molecular docking technology. Results
A total of 53 formulas were screened from the database, mainly involving 213 TCMs. The statistics indicated that most TCMs were sweet
and bitter in taste, cold in nature, and attributed to the lung meridian. The results of association rule analysis showed that Gancao
(Glycyrrhizae Radix et Rhizoma) had strong correlation with Fuling (Poria) and Banxia (Pinelliae Rhizoma). There were 85 intersection
targets between the core herb combination “Glycyrrhizae Radix et Rhizoma-Poria-Pinelliae Rhizoma” and PN, and 17 key targets in the
treatment of PN were obtained by topological analysis, including signal transducer and activator of transcription 3 (STAT3),
serine/threonine kinase 1 (AKT1), etc. The Kyoto encyclopedia of genes and genomes (KEGG) pathway enrichment analysis was
performed based on the database for annotation, visualization and integrated discovery (DAVID) platform and found that many targets
were enriched in tumor-related pathways, such as proteoglycans in cancer, interleukin-17 (IL-17) signaling pathway, and mitogen-activated
protein kinase (MAPK) signaling pathway, etc. While some other targets were enriched in virus-related pathways such as hepatitis B,
Kaposi sarcoma-associated herpesvirus infection, as well as several other pathways such as advanced glycation end products-receptor for
advanced glycation end products (AGE-RAGE) signaling pathway in diabetic complications. The molecular docking revealed promising
results for key active ingredients in the form of effective binding with corresponding targets, and baicalein had the best binding ability with
MAPK3. Conclusion The TCM in the treatment of PN mainly focused on invigorating spleen and tonifying lung, moving ¢i and
resolving phlegm, activating blood to resolve stasis, clearing heat and dispelling nodules, as well as regulating gi activity. The potential
therapeutic targets and mechanism of the core herbs combination “Glycyrrhizae Radix et Rhizoma-Poria-Pinelliae Rhizoma” in the
treatment of PN were mainly involved in various biological processes such as immune regulation and inflammatory responses, which may
provide the theoretical basis for TCM in the treatment of PN, and the direction for further study of the potential mechanism.
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rules; mechanism of action; Glycyrrhizae Radix et Rhizoma-Poria-Pinelliae Rhizoma
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Table 1 Frequency analysis of high-frequency herbs (frequency > 10 times)

75 24 ARIK LS iR 1% AR 2/%
1 HE 39 HRY 4.27 69.64
2 FE 29 A FERE 2 3.17 51.79
3 1R 26 FI K e 245 2.84 46.43
4 W DB 24 TR 2.63 42.86
5 EEN 18 WY 1.97 32.14
6 B 17 E ] 1.86 30.36
7 g 17 THERRIR 2 1.86 30.36
8 AR 16 P40 BH 24 1.75 28.57
9 A 15 AL 1.64 26.79

10 9574 14 R 1.53 25.00
11 FHK 14 1R P 2 1.53 25.00
12 B hEL 13 THE R K2 1.42 23.21
13 % 13 R 1.42 23.21
14 JRZE 12 TE R 2 1.31 21.43
15 EpiA nn 11 TESREE 1.20 19.64
16 HAj 11 Ahifn 24 1.20 19.64
17 LEHH 11 REAHAZ] 1.20 19.64
18 = 11 T 1M1k 2 1.20 19.64
19 bz 10 EHZ 1.09 17.86
20 i 10 BRIEEZ 1.09 17.86
21 KFZ 10 WRY 1.09 17.86
22 = 10 FI KA i 245 1.09 17.86

B 1 F R 2 F 2 S R AR RG] AR 2 g SR 24 2K o Ak o Ee sl

frequency 1 refers to the proportion of medicinal frequency of a single herb in the total drug frequency; frequency 2 refers to the proportion of the medicinal

frequency of a single herb in the number of prescriptions
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Fig. 2 Frequency distributions of four natures, five flavors and channel tropism of TCMs in 53 prescriptions
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F2 S3ELFHHHYZHIKEAN

Table 2  Binomial association rules of TCMs in 53

prescriptions
2%t SRR BEE  RIHE
PH=>HE 0.43 0.83 1.19
&= 0.39 0.85 121
HAR=>HEE 0.27 0.83 1.20
R fE=>1 5L 0.23 0.87 1.24
R e =>1R% 0.23 0.93 2.00
B =>f DURE 0.20 0.85 1.97
JREE=>H B 0.18 0.83 1.20
BEUf > 0.14 0.80 1.15
R 0.14 0.80 1.15
Ba=>F5 0.14 0.80 1.54
il = 0.13 1.00 1.44
HAC=>H5 0.13 0.88 1.26
LB=>IR% 0.13 0.88 1.88

R3 S3ELFATHEYM=TIREAN

Table 3 Trinomial association rules of TCMs in 53

prescriptions
P A XHEE BEE RAE
FH, RE=>HE 0.30 0.94 1.36
AA, IRE=>HE 0.21 0.86 1.23

BA, HE=>5R% 0.21 0.80 1.72
FH, BRE=K% 0.18 0.91 1.96
MREz, HE=>K% 0.18 0.91 1.96
FH, BRE=>H5 0.18 0.91 1.31
MrEz, HE=>f5& 0.18 0.91 1.76
HA, FE=>HE 0.18 0.91 1.31

HE, mE%=>¥5 0.18 0.83 1.61
BAR, pEE=>% 0.16 0.82 1.76
FH, W=t 0.14 1.00 1.44
R, mE=>YH 0.14 1.00 1.93
R, N#E=>FE 0.13 0.88 1.69
FH, JNE=>RKE 0.13 0.88 1.88
R, N#E=>HE 0.13 0.88 1.26
FH, NE=>HE 0.13 0.88 1.26
FAR, BRE=% 0.13 1.00 2.15
R, mH=>HH 0.13 0.88 1.26
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Fig. 3 Visual analysis of binomial association rules of TCMs

in 53 prescriptions
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Fig. 6 PPI network of core herb combination “Glycyrrhizae Radix et Rhizoma-Poria-Pinelliae Rhizoma” in treatmenet of PN
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Table 4 Parameters of 17 key targets of core herb combination in treatment of PN

FF5 HE AT H & I REE | FY HLAS B i I REE
1 STAT3 32 0.1427 0.573 5 10 FOS 21 0.040 7 0.506 5
2 JUN 30 0.132 8 0.557 1 11 STAT1 18 0.0292 0.496 8
3 AKTI 25 0.124 8 0.523 5 12 IL10 18 0.0227 0.4509
4 IL6 25 0.050 6 0.500 0 13 EGFR 16 0.089 1 04756
5 MAPK3 24 0.0592 0.5342 14 CAV1 14 0.044 2 0.478 5
6 MAPK1 23 0.052 4 0.5132 15 MAPKS 14 0.0370 0.458 8
7 TNF 23 0.079 1 0.5132 16 VEGFA 14 0.0223 0.4615
8 TP53 22 0.064 3 0.506 5 17 TGFBI 13 0.021 8 0.469 9
9 MAPK 14 21 0.0387 0.509 8

B CH RS E IR A TR ST E SRR
A W IR OAMAEIRTT PN FILA S
BEAT GO &7, BE P<0.01, # iR K I % (false
discovery rate, FDR) <0.01, i&H{ P {HHEZHT 10
PITIRE(E ., 18 R 155 clusterProfiler BT 44
B, JiEH ggplot2 X4 Rk, WK 7. &
LR RAIHT 10 MDA DNA 454

& TG PE R R 4% Cregulation of DNA-binding
transcription factor activity) I 7 4H ifg 14 5 ( epithelial
cell proliferation) . & [ )5 5& £ & 37 1) 1F 7] 1 28
( positive regulation of establishment of protein
localization ) « Xf JI§ 2 ¥¥ ] & & ( response to
lipopolysaccharide ) X4 B Y5 73 (K% ZF (response
to molecule of bacterial origin). & i 1 1E 7]
AT (positive regulation of protein transport). X7 %5,
N B B (response to oxidative stress )« 4[]
FreAE R IE A8 (positive regulation of cytokine
production) XiEMEEAR ISR (regulation
of reactive oxygen species metabolic process ) 4 i %
WL (cellular response to biotic stimulus) Y%
R AR B A AR AET 10 MHIRA S
Jett i (nuclear chromatin ). ¥ x[K 1 & & 1K
(transcription factor complex ). RNA FE-A 7 11 5%
K72 459 (RNA polymerase 11 transcription factor
complex) ZH k¥ H G4k (nuclear transcription
factor complex). A (membrane raft). MEAHIK
(membrane microdomain)- £ [X (membrane region)
K Cvesicle lumen) E/NYT (caveola) B IEAE
(plasma membrane raft); &5 LA R HIHT 10 5
TUIReEdE: T2k G (cytokine receptor

binding)+ 4HEEFE 1% (cytokine activity) SZAARC
R3EME (receptor ligand activity )« DNA 255 #6553
WEANEYE & RNA &8 11 f7 5t (DNA-binding
transcription activator activity, RNA polymerase II-
specific). fRAEFZE & (phosphatase binding). A K
K-F2 k&4 (growth factor receptor binding).
HBEIRRE45 & (protein phosphatase binding). A4
Rl-FiEME (growth factor activity) . 12 RFEE HIER:
g4 4 (ubiquitin-like protein ligase binding). &%
22 F R/ B IR NS 15 1 (protein serine/threonine
kinase activity). iBid DAVID #f it 47 KEGG i
HIIReE £, B R 1ES ggplot2 ALSEILAT
AL AP o 4R B AR LRI 10 AN I ER AL B R
T3 I RCE PO R 00 Ak 26 74 S HL %24k Cadvanced
glycation end products-receptor for advanced glycation
end products, AGE-RAGE) 155 i@ . &0
(Chagas disease)+ ZUF4% (hepatitis B). Ry HF
IR A I 2 B2 %4 (Kaposi sarcoma-associated
herpesvirus infection ) « & AE ) H £ B
(proteoglycans in cancer) i B T 4 17(T helper
17, Th17) 454k (Th17 cell differentiation) A
K E M p 5 K 4 (human cytomegalovirus
infection). MAPK 5 i, IL-17 {5 Sk, HE
JRARICH YL (Yersinia infection) (£ 5. K 8).

2.5.4 2GR R - R O R P 2% 1 K%
LA G CH B E T BETERUY . R
K KEGG 8 #%3C4H Cytoscape 3.7.2 At @ 2
TR - BE - 2l R I Ak 1, W] 9. 12 H
Network Analyzer 73 HTZ8FHFMERT, 1ZM LA
2121 ANHRG 38 MEVER Sz 1034 ANEE RS
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reguléti.on of DN/.\-bindingf;‘rjgrs grclgslot;-ﬁ nuclear chromatin -ﬁ cytokine receptor binding -ﬁ
positive regulation grfoetgzblléigrl?zeﬁﬁtig‘f_ " transcription factor complex 4 ® ] receptor ligand activity - ® "
epithelial cell proliferation< P {8 X105 vesicle lumen - [ ] PO{%O 6 cytokine activity 4 ® |
positive regulation of cytokines 6% 10::; memb‘mne regiqn | ° O: 004 DNA-binding transcription activgtor_ ® 6§ 1071
) o 4X10° membrane  microdomain activity, RNA polymerase I1-specific 4 %10
production response to oxidative stress- I 2X1078 b i [ ] i 0.002 phosphatase binding{ @ I2 X107
wagy membrane ra b L e
positive regulation of proteind o T3 . 1 [ %15; growth factor receptor binding{ @ %ﬁ%
transport response to molecule of | P Q14 nuclear transcription factor complex | °® Os protein serine/threonine kinase | O 10
bacterial origin Q16 RNA polymerase II transcription Os o activity Q14
response to lipopolysaccharide] @ E [ ] ubignitin-like protein ligase 4w
factor complex
cellular response to biotic stimulus4e 1 binding growth factor activity
regulation of reactive oxygen species. plasma membrane raft : I,
b process-' caveola SEEEEN protein phosphatase binding _-, IIII
0.42 0.46 0.50 0.10 0.20 02 03 04
GeneRatio GeneRatio GeneRatio
YRR 2L sy Fo il
B7 ZRUOAYEESHMETHIERLR GO S iTHSIEE
Fig. 7 Bubble map of GO analysis of core herbs combination on PN target
x5 BUHMASWIBETIERE SR KEGG 24 R
Table 5 Results of KEGG analysis of core herb combination on PN target
D ik ZrIEHLE SR ERLE FEET PfH oXi:}
hsa04933  BEFRI I AIER AGE-RAGE {5 5 i i 17/31 100/8076 0.170 0 2.10X10%5  7.31X10°%
hsa05142  # i 16/31 102/8076 0.156 9 3.18X10%  552X10%
hsa05161  ZF4HF 4 16/31 162/8076 0.098 8 7.53X10720 5.23X107"
hsa05167 R AR AH ST 12 3 FE Ik 16/31 193/8076 0.082 9 1.33X107"%  6.61X107'8
hsa05205  JEEH I 20 16/31 205/8076 0.078 0 3.56X107%  1.37X 107
hsa04659  Th17 451k 15/31 107/8076 0.140 2 6.23X1072"  7.22X10720
hsa05163 A\ B4 s g ik 15/31 225/8076 0.066 7 6.01X1076  1.23X 107!
hsa04010 MAPK 15518 15/31 294/8076 0.051 0 327X107'% 4.36X107'
hsa04657 IL-17 {55 @ 14/31 94/8076 0.148 9 6.93X10720 5.23X107"
hsa05135  HIS /R 2R FC I i 14/31 137/8076 0.102 2 1.73X1077  6.00X 107

AGE-RAGE signaling pathway in diabetic complications - d ( naringenin , MOL004328)+ ﬁ%ﬁ%% ( hederagenin ’
1 i 1 AN g 2 A} . .
' . proteog yc'ans 1.n can.cer o Pl MOL000296 ) . /ﬁ }jﬁ ~|E I % ﬁ}ﬁjz ( cavidine ,
Kaposi sarcoma-associated herpesvirus infection 4 @ 20510 .
hpuiisB | @ | | 310 MOL002670), W3 6. [ Ay LUl i fz &
APk d;f“gas di::’ase 1 @ Eﬁio 10 (quercetin) . 111 25} (kaempferol ) 3 % & (baicalein)
signaling pathway B . N N FWIES v 2
Human cytomegalovirus infection 4 @ é i% /—{—J‘é 7"3 EF' @ g/ll:? ﬁ}ﬁj él:‘:l:iﬁ E/‘J + Eﬁ szﬁkﬁj\ ’ ﬁ%ﬁ 5&

Th17 cell differentiation 4 @

B BATER A B T 2O N PuEE. i
R TE Y, OSGE R SRR S TRk, K BTiRO
G 1A~ TR S
2.6 HFXIIEWIE

I AutoDock Tools 1.5.6 XF#2 T HXf PPI [
EHERET S B OCHEEE SUS BEAE R S T 3 R
TEMER AT RN, DA RRN N T 5
HEAGEGMNS, SR EsS Rk 7 .
WEEARDT 0 REN D TFEREATTHBS
&, MLEEBE<-5.0kcal/mol, RINXHERE A 5>
[ ZE AR £ 7 h 93.33%M4E At /N TF-5.0

Yersinia infection 4

IL-17 signaling pathway -

0.48 0.52
GeneRatio

8 LIMHEMAETERE R KEGG I SRR
Fig. 8 Bubble map of KEGG analysis of core herb

combination on PN target

R 1916 253, 45 R B R EEE KT FIIER AT
6 A CBEAE >20) 3 PER 7 = B Hi 2 2 (quercetin,
MOLO000098) 11125/} (kaempferol, MOL000422).
¥ % & ( baicalein , MOL002714 ) . #l i ¥
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Pathway

Pulmonary Nodule:

9 ZULHYESH) “PAFUENS- LSRR WK

Fig. 9 “Active ingredient of TCM-target-disease pathway” network of core herb combination

®6 UAMBESATRHETNEREENSHIEER

Table 6 Screening results of main active ingredients of core herb combination in treatment of PN

U ID 5 1Sy A TR OB/% DL FEAH S
1 MOLO000098 Mt % (quercetin) 46.43 0.28 93 HEE
2 MOL000422 I ZEM/) (kaempferol) 41.88 0.24 31 HEE
3 MOL002714 WA E (baicalein) 33.52 0.21 26 FH
4 MOLO004328 MR (naringenin) 59.29 0.21 23 HEE
5 MOL000296 WA (hederagenin) 36.91 0.75 21 s
6 MOL002670 HHERSCEM, (cavidine) 35.64 0.81 21 FHE
7 MOL000358 B-# 5 (beta-sitosterol) 36.91 0.75 15 FE
8 MOLO001484 inermine 75.18 0.54 12 HEE
9 MOL000354 SR Z%K (isorhamnetin) 49.60 0.31 11 B
10 MOL000449 {4 (stigmasterol) 43.83 0.76 11 FH
11 MOLO000519 ARETF (coniferin) 31.11 0.32 11 FHE

K7 EFEEMNSSHNXBESD TIELER

Table 7 Molecular docking result of key components and corresponding key targets

KEES AT PBDID b EHR A5 R/ (kcal'mol™) | KEEFEST  PBDID LM 4FR 454 HE/(keal mol ™)
STAT3 6NJS Wit = -6.1 WER —4.8
1L 251 -6.0 IL6 4CN1 L& S —6.1
WEER —6.2 g -6.3
JUN 5FV8 Wit = -53 WER —6.5
1L 251 -5.3 MAPK3  4QTB L& S 9.1
WEER -5.4 g -9.1
AKT1 4GV1 Wit e & -5.4 WER 9.5
e -5.7

keal/mol, fE—EREE FIIEN - MR NG HORERRERIEN, KOELFREKIEM.
Witk i RPHE R (baicalein) 5 MAPK3 JE/RH 3 iHiR

WAFIEEEYE, WK 10, ZRABAEME, AEN BT, SAEFIE TR Z 4 (low dosage
AL, ERIEREN N, RE O NEA, computerized tomography, LDCT) #4752 k2
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El 10 #ZHS5 MAPK3 B9 F3J1%E
Fig. 10 Molecular docking of baicalein and MAPK3

BT HE T R () 1 B SRS AN e 3 35 . (EAR 22
ERENAE, g SRR R &, k=
AT FB, XF CT Mg B R g1y
M, K L2 DL “BEYs-Will” 4, EIFHHE
Wi E e it DI 1 B N AR S IR
TREEMAGE i, AFERE T PRSI S B
AR B, A0 s 5 B AN R B 7 SRk
AR B R A 2, B T E i
GEAIRIT R, TR e L AR I 1 2 i sk
AT HE R O 1 7SR IR PARIESE . 2810,
T Z S AT RS R 2 TR R AR R AR 1)
B, RAER LT RR LGRS 407 2%
BEAT A RCFAL, DRl R R 25307 il 45 19 (1 IR R 22 56
AT RGVERISI B, T T B2 48 07 %
ABLARAL A IE B A BORTCHE N i AR B b 2
= 22 R Il 45 1 A I T A RS R S B B
BT T B

ER 2R, REBER BT fi T
HAEAZIAIPRR T RZ5R )T I 4575 1187 245
PRI, (H TS R 2B FORE 1 IS
SR 7o BARYL, g T A — PR LR
W2 R G2 A B I A 2R B PR 1), AR R
XUMBGT TR LSS . IR AT, W A4
PEZLBE. XU LI, KR DA%, Kbe
ST R ACRE R R B 5 1 s 454 1 3= EAR B AR
FRIGEAT W, HimAREIRA R, ek e
WSHAL. EEERE, 705 EEFZmE T 24 M
FRAEERY E3t— P IR AR 2 BEE ML A A 045 2
SEIEA, DA IR SR o R 24 T4 7 e PR 7
MRS %

oA € 1 SCHi B a5 38 W], BIARER X 2 R i 4
FRI R AL O 240 T RESER 2%, HIES
A ANNAR, FBUILSE . S R A 45

s MM I RS MR ARIRTE, SR LA
PIESR WAL ARG RZE T HAEREK
JEEs “msrdeds . SIMEHEBER " HRILKLLL “1b
PG L W N, FWEIR e R ARG
WYEVERIIRIE AR . 56, Mg o 255 07 ke
KGR R, HARTIRARA DT DAESE . oH
ARG 2%, 1E IR 15 2 254 B AT
T 3 BRI “HED” IR R “ARE,
XA R RN b S 3 B 5 B FE i s M 2 &
GRTHE 1360, Horfr, HEH0, M. B, B2,
AIAMR R AR IR RO B, L B,
SERKBIRAEN; R M. . B2, e
. THIEEL, BIRIEMNEIR; OodmAHaE “H
FEARZE A SRR A IE  AIB AR 2 T B
B i R B 04 T 5 g 7 70w A 24125
LA, 8 &R TR ER M HE . 2R,
AT T I BN A IR 5 FE e A1 DI Y A
ZZY), RGEFBEFWHSHIR A E LR
9 C2 ZyXt, FRAULEH T H BT 25 5 1 2577 5
HASURE R A ER, HIRZG 2R 8
HESa =m2k, Wk, 2H%. AU REEL
Fifb sy, HAPMMRE. il PUREE. DLk
PR P4 SE 2 P2 ER R 20300, (A,
LB G H B ARZE-2 B 7 1697 Il 15 A A
INEIEST SY ==K 57 S 2 T

HE— D[ 2% 2] B 5 25 AR IR % D A A
CHERZE B BT IS A S0 A
7. ILEm . mE RS, FE/EMT STAT3. JUN.
AKT1. IL6. MAPK3. MAPKI1. TNF %5 5CHEH0 5,
TG, BB A RO i B R AE AT L i 24
ViR H A, H2—MRAREERLEYE, B
BIEMREHE. PURYESEZMAEYNEYE, T
RIEA A LA MAPK 13 S #8 Al TNF (55
SN N P =R il SNTIE ¢ E=R A AR O
SiE [ B, BAKTG &, AWFFT CAESE TNF fEffi45
2 NE I AR S A ) o B b Ok E AR R B
MAPK3 WIJJ& T 22 R 505 B Bl X e, Honld
SRR IEAN T B KR TS A A2
gE4r, DUBIRYIO AN MAPK3 {558k, 5140
WFEA RS , HE Mg KA KIEK
(C& T AUN e alvll s SRRl I B 5 Sy U2
3, REFEBLBE ILANALAT DNA FAb$iss, HhT
R RAE . By kR AR, I REER R A ML ST 25
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AT 25D U, FFON N BAG Y5 3 kAL
DB, A, AR IR ERR H h A
UL A o 0 RS L L RS SORE 4 L A
SR IRAE R R AL FRIFOE30), SR AL b, STAT3
) 1= 2205 I R TS AN R TN ] 51401,
PRl 4 i R 2 1 STAT &8 I SR A B« STAT Xk
B 4 ER 1 A AE A BR -, B B2 AAORH D% e g
Ak, SRJETE R RIS B IR 5RAA, B RS 240 ik
o IR R SRS DR A 25 A 4 B R AT A A
T 0 R AL WO B, B R R KR T K
(epidermal growth factor receptor, EGFR). IL5. IL6+
JH4t KK ¥ (hepatocyte growth factor, HGF).
M 150 K7 (leukemia inhibitory factor, LIF)
ME R KAE A 2 (bone morphogenetic protein 2,
BMP2). [Flitf, STAT3 %K%K & A 5 2 Mk
CRIE A T RIS, E4E A KA T35 vF 2
2 i e R e R SR B 421, e L o
g, EhEMRRIGEN L, S E
JiIRE (R R AR R JE o AL, TL6 VRN RIEN BT, W E
FERZI JEREAH AT TG, DA A 5E R R,
JEFE R JUN F1 FOS 225 2 /K R e sl
ZMARIME SRR RS, EHEART
WEEERI Y. [FIY, STAT3 i&AEN JUN. FOS I I
TR, N BRI EAE JUN. FOS 2R &
FRi&, MIMEEGE S A-1 (activator protein-1, AP-
1) ik, S ZHES) A0 HG TE T A AR T
AL PR )AL s 55— T, (R 2 R 4124
HAFAE AKT 25 F 1) A fE 4k, AKT1 72 AKT
R EEWM  —, O AR, E2
R LA B AKTT BRI 43, WA AKT @
RN SRR fR2E. iFET %
T RIVEIS), 25 7 2R K AR R . %
EUCHE4E S ) STAT3. JUN. AKTI. IL6, 5T
b IS X SR 0D N 1958 NN I i N oS ik iy
R PIIE: T rATE T QTP AW W NS S Sk
EIEVER L. AR S MAPKS [ M125 CGEER,
methionine, Met) Tk 1 NEHHE, 5 V100 (AR,
valine, Val). V56, K71 (Hi%&ER, lysine, Lys) %%
HIER 7 RR BB AKVER -« S, Ol OB L] 5
JEAM IS A AR (R IR EVIMR, 1
BEL S ity 285 57 MR S A A it oyl B A
M GO EESNERKE, O MAE “H
FLARZ R YT I AR AR e A T

AR Fok R 2 A RNA RERE 11 #5% R
TEEY. BEFRFRTFEAM. B, BROREZ
¥, 21 DNA 25617 FimtErfeE. LR gn
{0y NS Vb= A=A ST AN ECNIP Oy FEZ 1)
R SEEEE B G 54 Rd i Hoa TR
S5 TN P2k A MRE T SRR
G TE. DNA 4567 Bus RiEE & RNA K&

I RE Rt BERREGAS & 55 % Fh 5 BAL 14 5 7 AT
WS, SRR YIS . DNA S ik
KA g s A AR, HE5MEK
HERIE RZE. . W2 LT REE VML,
KEGG 15 @i iR, Odma s “ HE-aR
LB IRIT ISV K 2 P IR L T
DL K SR8 LA 5@ Th7 4HAR 01k IL-17 15
SIEERFI MAPK 15 518 B 55 . AF FLR B4, Th17
4 it of e 7 (2 2E AR B 0L A E A, SR
TUIREEAT Th17 4R/ 51 T 40 M He ) e i 5%
—7J71H, Th17 4HAE5r AR IL-17A A3 408, [FIE
SRR R 1, RN e . PR E . R
MU AR F) R e 3 N 2m B B T - &
JHRE R R A s T, A WA 4 M R

5 B R N B RS T 4SS 5T,
TEHUMIRE 9% Hh R FE B A . TL-17 KGR (IL-
17A. IL-17B. IL-17C. IL-17D. IL-17E A1 IL-17F)
AL AR 2R R HAE 5 BSR4,

A FE R T-«B (nuclear factor-kB, NF-kB). MAPK
- CCAAT/ ¥4 9 ¥ 45 & 88 1 ( CCAAT/enhancer
binding protein, C/EBP), LAEFHIHMAYIMK. 4
B F R AL R B 2, TL-17 15 538 % eI i i
I L R30I A ) A ol % % A i P SR £ R
T A5 22 P (2 SR 1) e 49501, | LR %5 -
FE7 MR IEIE S S 2 M AR NG Sl (f
A M TR0 A7 DA R SRE RN S B 2 5
FEhE R AR R B IERE, 3B v SR8 KA I e
FEE 2R, RIMEHERE R 2 FE D 26,

PR BB I A RN R S A PN IR R A
Y2 fE1S2), g R gk e o A e HE IR O
ZiH G« H REIRZE - B n] Rl i 5 R 41
PR, SERRNLOR G DRG0 et Rg 200 P of A P 2
(B FEFIE RS « 01 P e 0 A TR e 3% 55 22 P L
TBIT IS5 ST R BHLE b (1 2 L AR . BhAh, ol
MG HEARE LR 7k i 2 5 iR
i RIEH AGE-RAGE 55 1M i J HoAth 57 i i
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