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[ Abstract]
chronic prostatitis (CP) before and after salt-processing of Anemarrhenae rhizoma and Phellodendri chinensis cortex based on an

Objective: This paper aims to systematically reveal the effect difference and mechanisms of Zishenwan against

integrated strategy of ultra-high performance liquid chromatography-quadrupole-orbitrap mass spectrometry (UPLC-Q-Orbitrap-
MS/MS) , network pharmacology, and serum metabolomics. Methods; Zishenwan samples before and after salt-processing of
Anemarrhenae rhizoma and Phellodendri chinensis cortex were extracted by alcohol-water dual extraction. The chemical
components of each sample were detected by UPLC-Q-Orbitrap-MS/MS, and differential components were screened by
multivariate statistical analysis. Network pharmacology analysis was performed based on the identified chemical components of
Zishenwan to construct a protein-protein interaction (PPI) network of "component, target, and pathway", and the core
components, targets, and pathways of Zishenwan against CP were screened. Forty-two male Sprague-Dawley (SD) rats were
randomly divided into a blank group, a model group, a Qianlickang group (1.54 g-kg'), low- and high-dose raw Zishenwan
groups (1.8, 5.4 g-kg"'), and low- and high-dose salt-processed Zishenwan groups (1.8, 5.4 g-kg'). The CP rat model was
established by intraprostatic injection of carrageenan. After one week of recovery, the rats were administered the corresponding
drugs for 21 days, while those in the blank group and model group received the same volume of normal saline. After the
experiment, serum and tissue samples were collected to evaluate pharmacodynamic indicators including organ indices,
histopathology, and inflammatory factors in serum. Subsequently, untargeted serum metabolomics technology was used to analyze
metabolite changes and perform pathway enrichment analysis. The network pharmacology was used to construct a network of
"differential metabolite, reaction, enzyme, and gene". Results: A total of 76 components were identified in raw and salt-processed
Zishenwan, and 34 differential components were screened by multivariate statistical analysis. Among them, the contents of
14 components, including berberine, berberrubine, and phellodendrine, increased after salt-processing, while the contents of
20 components, such as neomangiferin, decreased. The 28 active components and 185 potential targets were screened out by
network pharmacology. The core components included berberine, phellodendrine, magnoflorine, and jatrorrhizine, and the core
targets included signal transducer and activator of transcription 3 (STAT3), protein kinase B1 (Aktl), and transcription factor
AP-1 (JUN). These targets were significantly enriched in pro-inflammatory signaling pathways such as phosphatidylinositol 3-kinase/
protein kinase B (PI3K/Akt) and mitogen-activated protein kinase (MAPK). Compared with the model group, all Zishenwan
administration groups showed decreased prostate index, reduced levels of interleukin (IL) -18, IL-18, and B-cell lymphoma-2
(Bcl-2) in serum (P<0.05, P<0.01), as well as varying degrees of alleviation in histopathological damage. At the same dose,
compared with the raw Zishenwan groups, the salt-processed Zishenwan groups showed lower prostate index, pathological scores,
and IL-18, IL-18, and Bcl-2 levels in serum, but the differences were not statistically significant. Metabolomics reveals that
38 differential metabolites were reversed after salt-processed Zishenwan administration. Both raw and salt-processed Zishenwan
regulated pathways such as B-alanine metabolism and tryptophan metabolism. In addition to the common regulated pathways, the
salt-processed group specifically regulated pantothenate and coenzyme A biosynthesis, pyrimidine metabolism, and arginine and
proline metabolism. The intersecting pathways between network pharmacology and metabolomics were tryptophan metabolism and
arginine and proline metabolism, with overlapping targets including monoamine oxidase A (MAOA) and arginase 1 (ARG1).
Conclusion: The increased contents of components such as berberine and phellodendrine in salt-processed Zishenwan may enhance
its therapeutic effect on CP by inhibiting the PI3K/Akt and MAPK signaling pathways, along with multi-target regulation of
tryptophan, arginine, and pantothenate metabolism pathways to comprehensively regulate inflammatory and immune responses.

[Keywords] Zishenwan; salt-processing; chronic prostatitis; ultra-high performance liquid chromatography-quadrupole-
orbitrap mass spectrometry (UPLC-Q-Orbitrap-MS/MS ) ; network pharmacology; metabolomics
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5% A), £ 0.3 mL-min", #EEE & 5 wL. I &4
Shy HEL IS 55 B YR (ESD) , IE (B P ik B
T E 300 °C, B AW 15 Leomin”, W% 25 HL K
3.5 kV fl-2.5 kV, — R ik i o Rl
35 000, Ji & 7148 35 [l m/z 100~1 5005 25 5 3% 43 9t
AR 17 500, IR HI BB il 4 BE (20 .40 .60 eV ) .
2.2.4  BARAL IR 46 A4 G i Xcealibur 4.0 511
AT R 4, 4 Compound Discoverer 3.3 ¥4 JE 17 &
PRI N 55 SRR o A2 A 1 4 e R T — T i
KB4 T (PR R 25 <(5.0x 10°°) Be — 2 o 3% 1 A
15 B, 38 2 Lo X BE B B P B A G SOk o8
Ao X IR VA T AR EAT B R — AL B R A 5K
N+ VH — Ak e T AR = D A 06 T B/ (R TR B RE L/
T3 45 5 KR by B A 24 6 1 R X 0 T AL
5 09 — 1k 5 B9 B BE 5 A MetaboAnalyst 6.0 (https://
www.metaboanalyst.ca) - &5 #F 17 F Ab # , £ 45 F /D
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W7 dE BPLERE 6 RIE = Aadl, KR KRS
HEC R R AL I O ok R L T AR N AR K
12 h, FJC B 251 T B s 1 5 47 48 50(20 mg-kg") .
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Table 1 Pathological scoring criteria for chronic prostatitis
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P Al g, Fe e BEJE 5 A SIMCA 14.1 £ 39E 47 PCA
K. OPLS-DA /3 #1 , 48 OPLS-DA £ I 3¢ Bt VIP {H ,
B VIPH>1.0 H 45 P<0.05 (S 9 ol 22 57
R ¥ . B J5 , Il FH MetaboAnalyst 6.0 - &5 Xf 2 5+
R PE1T KEGG 38 B% 5 52017 .

2.8 UL 24 b W 4% 2 B 2R BA o A R B
155 & 22 1) P 4% 24 31 2 KEGG & 45 & 5 105 41
2 R PR R BUAL TR T s AR K . T 2
SEACI Y 5 ) 2% 24 B 2 1 28 4 S A Cytoscape
3.10.4 K48 14 Metscape , #4 22 “ 22 T AR 9 - s 1 - T -
LR 45, T e o A

2.9 S AT ERE U xss KR, K
JH SPSS 25.0 JAF 24T Ge 3T 43 Mt o X Hdl 2R A7 1IE A
PEAG 50 A5 22 VR I s AT B IR A, 2 1A
Fb 45 R FH 5 PR 28 07 22 40 A, 4L ) 7 TG Lb 3 25 5%
FH e/ 3 P22 553k (LSD) , 7 22 KR 5% Al Dunnett's
T3 o NG IESS i, W% H Kruskal-Wallis H £
UK 56 4T 2 41 1] F 4 . P<0.05 k22 5% HA 48t
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3.0 P LE KON R b2 R S E S 2 R
Xof A R A I R I R K U VR Y
T U AT AR E b, RS 76 MMk
SRy, B BEALER AR N B O A s, PR
T BT SR A SRR S, 0 R e A BT A R S Rk g
T A P PR A3 60T T A Hh B R 43 ol 2 8
ER A2, PCASE R BN, A 5%
LR i BH 0 00 B, 36 W 3k 3¢ U VB LAk 2 L K
A B 5 2 AF . OPLS-DA £ Y45 43 v W 4 it — 25 7
B H R YRR Y AR B 1 i B 5 ) R 07 (55784 11 Tl
M) ¥49>0.9, 200 VK B3 K 5 0 [l ) 28 1 4 i <0,
& WA AP B T BE O R, AR RS T HE
LI VIP {8 >1.0 45 & « K 56 P<0.05 N br i, i 1€
3442 5 sy Hop B R B /N BEAK /N BE LT
AN R R s N SRl i) S| R
T B AT AE 20 LA R & 5 & i R . DLy
5if H R B b A
3.2 T4 2 AR 1 1 B ALBT CP AL 1
3.2.1  PEE BT CP W RIS PE Lo B 5 K CP ¥R
BT L K 30T 45 9 LAk 2 4 T i
Swiss ADME “F- {5 #1728 24 1 i 6 , L 3 45 08 76 0
P R4 28 1~ o ) H Swiss Target Prediction 2% #i& /&
X35 P 3 E AT R A T, 28 2 e 2R AR B 7R AR
JH#E 5 590 4>, 3 1 Gene Cards.OMIM %% 4 FE 46
# , 14k 14 5 “ Chronic Prostatitis” #H JC 4 % 9 88 55
14254, W3k2,
3.2.2 W ALBL CP W AE A% 0 B S5 5 PPL I 4%
ST K R A B B IO AR ARG AL
U CP A AE /R A0 /5 185 4. K S £ H A
STRING % #f% J& ¥4 # PP W 2% , 3 F] F CytoNCA
PEBEAT AN 4307, LA BEAE b A v P BRI PG
PE CREAE ) 5t a0 P R ) 8 T 2 0 5 1 R s
Bk 5 {E, O 3+ G B A 57 A4, v B HE 44 i
10 1 M5 5 e 5 5 5 s 00 I F 3(STAT3) A%
A% 22 1R B (SRC) 2 A B1(Aktl) (AR 52
# 1 90aAl (HSP9OAAL) . % i A K W F 2 &
(EGFR) . % ¥ % A B, (CTNNB1) . il 8 3K %€ [H 7
(TNF) W BE Bk JUL I -4, 5- W R 3- 154 it 4 1k T 6 o
(PIK3CA) M # & Z &k 1(ESR1) (AP-1 % ¢ K F
(JUN) . D388 58 s R B m a4t
3.23  PE LT CP I TERE AW GO HIfiE 5 KEGG
i Tl id Metascape BUHE 2 X 185 38
£ S AT GO M fE 5 KEGG 3l i 5 £ 40 # . GO
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Table 2 Potential active components of Zishenwan

, e AR ) e 2l
No. fb&# e N LASE 7/ I 5N s
1 FMFAEE C,H,0, T |15 K2 C,H,NO, T
2 ﬁﬂj&ﬁ&é C10H1004 T 16 E$Hwﬁj‘* C20H23NO4 Tl)
3 SRR C H,0, |7 17 WHER C,H,0, 1
4 WRE C.H,0, 1 |18 #&mm cH,NO, 1
5 LR CcH,0, T |19 Wiz CcHNO, |
6 il 2 C,H,0, | |20 s5-%H CHO, Ty
B e
7 2-0-W cH,0, 1|21 4-¥¥ CHO, 1Y
B ER R HRE
8 SME®E CH,O, T |22 4% CHO, [
R
9 HREB CHO, T |23 FLM  CHO 17
10 PEEEEE R ¢ H)NO, | |24 3-%T cHoO, 1
R TR
1 =g#t+cH,0, | |25 T=® CcHoO, T
IR TR
12 /NBELTi”  CHNO, 17|26 £ % CHO, 1
13 /NEERR C,H,NO, 1V|27 A CHO !
e
14 Zifg”  C,H,NOo, 1"|28 mimEm  cHoO, |?

Wt BTk LT 54 A Y P<0.05,7 P<0.01; " 3% K
A28 8 TR o A A

e LR 2540 5 B EFHELKH HpLEY
iR (BP)2 212 4%, F B S A M 3% 11 32 IR 5 7%
S RELY (B A I & Wb SRS YR -
F1 3% (MAPK) 2% 56 5 I i 5 45 5 40 i 41 43 (CC)
110 %, FEEE T ZRE G AL R4S 5L
KR BRGS0 F OB (MF)218 4%, 2 51K
P G 1 S B 4G A A OG . KEGG & 5 i 45
F| 196 5538 8% , 32 2 W K 0 M ok UL 3-30 B /2 1
fitt B(PI3K/Akt) {5 5 il i \MAPK {5 5 i g i 5
) ok s B B A T B AR BN A I HR AT A S R E
i 25 285 U] AH 5 (143 I o L3 i R BRE A R
3.2.4 UG ALY CP R R Ay - 0 AN -8 B 45 A A
F4 HE T 20 45 KEGG 38 % 5 4% B U6 PR 4 8 i i
O A3 - - A /INBERR B AR K 25 2K
B 245 AR A B 43 B i i 3 [\ PI3K/AKt R 5 38 %
MAPK {55 538 % 45 38 % 75 W9 4% ] v A 45 w8 19 A .
UL it R B b

3.3 HUBE CECMIER AT S 407 8 E AL CP R L2
& RN R A

331 X CPRRMESHEHEMEN S5 A4l
B, AL R R B R B RR WL dE B B T
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5 (P<0.05,P<0.01) , /5 CP#L R 361 5% 2l , I K B
JRE 5 R AR . SRR LR, BT A R AR
B L 2 2 AT A IR 4R O] B AR (P<0.05, P<
0.01). FEAH & T, 54 54 e, 56 5 41w 5
PRFEBOA BT IEAR A 22 R G2 L, SRR
FL 38, i 91 5 2 55 6 A 3 B AL v R e 4 AR AR K
W 1 R AR (P<0.05, P<0.01) , £k 5 1 B L e ) k201 AL
FeBOH B AL (P<0.05), WL 3.

3.3.2 X CPRATHIIRA LR B2 B 1w =5
FI 4L BRURG 21 AR 20 20540 1, B T 2SR, b 7 40
JLHES 55, 18] 5 0 B o 9 M 4 s i . AR AR 4 K R
S R 2 SRR ™ T 25 40, B b R 4 4 A= s SR AR
)0 E A TE T WK R R IE PR R A MR,
25 LA R, HOmR BT 40 1 & T (P<0.01) B /R 1 A5
BT . SRR A, 1A ALK BRI A1 R 4 2 R
2 IR VU P S N BRAAR 5 R AR B A 0 i P
PEO B 25 AR (P<0.01) 3 2 Fh g 1 s ) 8 4 v] L 2R
JE TR VR AL | A4 55 ) e T R0 ) S T 2 b A o 2

K3 MBS ENBXRNEZBEAMNCP ARMERIENNZ M
(X + 5,n=6)

Table 3 Effect of Zishenwan on organ index of CP rats before
and after salt processing of Anemarrhenae Rhizoma (AR) and

Phellodendri Chinensis Cortex(PCC) (X£s,n=6)

mg- g’

3 R . -

25 ) ok’ WA RIS A B BRI A sk
SR 1.96£0.09  0.14+£0.04 1.67+0.13
i 2.66+0.11%  0.28+0.02> 1.95+0.17"
i3 B4 1.54  2.08+0.06" 0.19+0.02% 2.00+0.09

RS LSRR 5.4 2.1420.13Y 0.21+0.05
R EAER R 5.4
A EOILIRR 1.8
ERFE IR 1.8

TE 52 4 H 8 Y P<0.05, P P<0.01 5 55 5 TR 4 He 4P P<0.05,
Yp<0.01(F4HES5F)

YRR, A i e A A B 43 B S BRI (P<0.05) , Eh
e 7] 2 2F e BT 43 3 BE AR (P<0.01) o 7R AR [H] 57
L5 AL R R AU EE o TR A (H 22 5
TG . WE 1 A4,

1.77+0.09
2.11+0.08"  0.18+0.05% 1.67+0.12%
2.42+0.16" 0.2240.06 1.81+0.20

2.39+0.19 0.22+0.04 1.82+0.18

A B C
TE:AZS T2 B BERIAL  CRITA B 5 D. A= it 2% B Ui 00 2 5 B R 5 0 5 AL 80 700 4L 5 F. A ot 30 AL 2 5 G R 5 i B AL 50 2 4

B1 M8 HZREXRMEZEAN CPRRAIIBHRFEZRES

Y8 (HE, x100)

Fig. 1 Effect of Zishenwan on prostate histopathological morphology of CP rats before and after salt processing of AR and PCC(HE, *x100)

R4 AN HAMBREEEE A CPXRATIIRARFERITF O (Xxs,n=6)
Table 4 Effect of Zishenwan on prostate histopathological score of CP rats before and after salt processing of AR and PCC (x+s,n=6) ax

25 51 kg kg Py el ohei Ji AR S5 44 [¥] J5 £F 4 fk By
S HA 0.50+0.55 0.67+0.52 0.33+0.52 1.50+0.55
R4 2.83+0.41% 2.83+0.41” 2.67+0.527 8.33+0.52%
5 FE 4L 1.54 1.50+0.84 0.670.82% 0.33+0.529 2.50+0.84"
A B L R A 5.4 1.17£0.41 1.00+0.63 0.50+0.55" 2.67+0.527
ER 5 B L R A 5.4 1.000.63> 0.83+0.41" 0.33+0.529 2.17+0.41"
AR TR = A 1 B 1.8 2.67+0.52 2.00+0.00 1.33+0.52 6.00+0.63
5 B AR R 2 1.8 2.50+0.84 1.67+0.52 1.33+0.52 5.50:£0.84

3.3.3 X% CP KB IL-18.1L-18 & Bel-2 7K - ()34
o 5a gl s, AR 4 K B IL-18.1L-18 . Bel-2
KO- 8 2% TH R (P<0.01) . SHA 4] He %, /i 91 B
2 R A% B AL R R 4 Y TL-181L-18 \Bel-2 /K-
2 FEAR (P<0.01) , AE &l ig% ' AL i 7]t 20 19 IL-18.
IL-18 ., Bel-2 7K °F B & [ A% (P<0.05, P<0.01) . 7 4H
] 0 R, 5 4 A b, dh A 4 K R Y 1L-18.
IL-18 . Bel-2 B&AIC  (H 2 R TG 1T 2¢ 3 L. WS,

3.4 BE T AR A 2 00 B LR S 3 PR oy B
341 ZIUGiH T PCASER R, JCH BB it
FEA, H QC AR R 47, Ui A I R Gefa s ml
o B A GBI AR GRS B, Ul D] A
SR K BUM AR Y AL . #h A A A
HE, HHYS5EAH B . OPLS-DA 45 R R, 4%
ZHREAS 5 B X 0, 4% 4 RPY Al QM #49>0.6, 200 ¥k
A 5 O 1 UH 4R i AR B <0, $ 7R A5 AU 48 A E
- 183 -
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x5 MB EWRHBERAEEZEAN CPXRMF IL-18.IL-18 &
Bel-2 K FHI R (x+s,n=6)

Table 5 Effect of Zishenwan on serum levels of IL-18, IL-18,
and Bcl-2 in CP rats before and after salt processing of AR and
PCC (x+s,n=6)

21 51 Fl4/g-keg' IL-18/Mmg-L" IL-18/mg-L"' Bel-2/pug L’
IS K

66.96+16.51  33.28+10.98 0.20+0.05

IR £ 120.60+11.06> 56.65+6.622 0.43+0.07”
I8 HE 20 1.54 89.20+7.28"  39.12+4.31%  0.26+0.06"

R 54 93.60+15.29% 43.28+6.91% 0.28+0.06"

AL e ) 4L
BREE 54
AL ) 4
A 1.8
UG 2 41
R 1.8
FUAIG ) 2 41

88.48+11.81% 37.22+5.21% 0.27+0.05

103.50£15.79  47.17+£9.62  0.33+0.09

98.03£14.06  46.66+6.32  0.32+0.06

RS 2R A WA A e AL S A T Ol B
SR AR | 2 R AR | A R R A i R AR
S A Y 2 0o A 7 AU A R 2 X R T R
A dh S UM SR R B LA R g . W
3 55 R R A B

®6 FAEEZEALTFHRECPARBREESNPREERKEY

==

Table 6 Key serum differential metabolites in CP rats after

intervention with different Zishenwan

TN BE Ty R4, AR R W AR L DL 1G5 R
kL
342 ZERREY AT F T OPLS-DA Ak 7
B VIPAE>1.0, 454 ¥ 5 P<0.05, i 6 Y 41 ) 22 S AR
W, SRR AR, 2 AL AR AL A Ao
e 215,212,158 > 22 AW 5 5 A a4 T A, R
KA 117 22 A0 . 22 AR AT
Gy AT AR 5% B L Il A 25 AR 2k 38 A4S v,
Az i 20 5 R A A LR R AR 23 4 ER R A R R
PERTE AR 154> LA 0 R Bk et
3.4.3 U E B AT x4 4l 22 FAR Y Uk AT
KEGG il i & 5 5301 , & 4 8] -9 &R W5l £ TR 5
1442525 )5 MU AC I P o 25 LA S RS AR 4 ) 1) 25
SR E G T A B-T8 R AR Iz R RN
Mty A A= W) 5 A I o R RV A 5 A R AL (]
1) 25 AR & S T A AR A - & R e
R AR B IR R U A itk R 18T B AE A= 0 0 R 4K
o B4 5 AR K PR AL AL )Y 22 AR Y & AR
5 g wE A 12 R R A A R WA R B-T &R AR
AR AR I 2R R A AR R R AR e Rt
AR 8 SR IM B o AR G UZH 5 Fh SO AL T Y
22 5 & S T e Z R B- T = R AL 2
P AU R 2 i 2 R 2 i e A B . LR 6 MY
5e H1 RS RRS nkE L

#4421 Impact {H>0.1 13 #4216 75 5
B85 5 WoR , B-TA & R 1 I A 41 i) 2 4 31 1Y
0 3 5 12 TR R T A A2 WA R E AR Ok R
B B AL 2 R S TR A G B RS AR 5 A R R
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No.  Rili® (e HMDBID B/A C/B D/B D/C
1 - AT C,H,NO, HMDB0000056 | 19 12 1V
2 1|1 2,12 C,H,NO, HMDB0000197 | 1 121
3 AR C,H,N,0, HMDB0030396 | 1" 12 1V
4 N2 C,H,N,0, HMDB0000128 | 1 1" 1
5 JRIEE C,H,N,0, HMDB0000300 |2 12 12 1

6 5,6- " SURMEKE C,HN,0, HMDB0000076 |V 1 12 1
7 KA
8 WA C,H,N,0, HMDB0000517 | 1 1271

C,H,NO, HMDBO0000191 | 1V 11 1V

9 ZIR C,H,,NO, HMDBO0000210 | 1 1" 12
10 KRR C,,H,,N,0, HMDB0000684 T |" |V |

11 R PR M MR TR

12 At 2

13 R

14 i 1%
Wl ETh L U R A S 4L B R B 5 C A G B LA

D. R A B LA 5 ) AR Y P<0.05, 7 P<0.01

C, H,NO, HMDB0000715 1V |V |V |
C,H,0, HMDB0000220 1" | |? |
CHN,0, HMDB0000289 12 | | |?

C,H,NO, HMDBo0o000162 T | |? |

3.5 2z S MG P2 HA AT 196 2 M 4%
22 KEGG & 4R 18 i 5 8 23k & 4l p AU 4 7 aF
AR B I 2 SR A AR T B, 0 ) Dy B s R AR A
PR 5 1 R AT o AR Y 2] X R 5 B AL A
E AN ERET A ERREY A
Metscape 14 & 22 5 AR 3 9 - S 1 - il -k R 7 9] 4%,
WU 5 W 2% 24 P22 SR AR A B S n B, R TR
HYZH 0 £ 5 % B A 22 e AR P i A A T 5 v, AR
20 27 5 ) & 24 B o S B0 A MR DG B Ol B R
iR A, 4 PR S ALl A(MAOA) LA B -O0-
FLEERE T (COMT) 5 A5 2 MR 5 I 2= R AR, 38 0K &
Wi 1(ARGL) ; g G MR AT, L A5 COMT ; Jiig 17 R A
kA B, 48 AR U R A LB (FASN) o 35 T A= i %
B AL 2 6T B 5 B AL 2% S AR R Y I 5
o S TR AR I s 2 R AR K B 7 R DA Sk A5 P U
AL MO, I VB R IS AR, B RE A Ak )
(MPO) . B BE I i S0 (XDH) 5 = R B 1G FF , HE 5 57
FraGE R I 2B L(IDH1) . 2 FR A A g i 2 4>
e I Y 245 H 36 ] & 4R 38 I, HL7E MetaboAnalyst i 1%
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S M7 Impact fH>0.1, ¢ B HAE P 41 24 59 v 15 B
AEENAEY W 3 — 255 W 4 24 1 2z 58 4
B N bR ) 5 v v g R A R A A - S
IO il -6 R g s R 4%, 45 R s, A E R AR
3 PR B3 B MAOA .COMT 4, it fu 4% £ 4~
4 L {5 R P4S0 (CYP) filf 5 % 19 2 AU , CYP1AL,
CYPIA2.CYPIB1,CYP2D6.CYP3A4, CYPI9AI.
5 AR B A e
4 Tt

2z T 2 W, 06 B LR 5 R 2 Rl o &R
AR AL, LA NBERE /INBELT A | R, P e 2
F 5% F B, /NBRLT A RT3l 3 15532 8 4 OCT2 i %
TR R R RS A M R0 %) B R e O Y
JAT BE R B ST ER R TR SCEE JNEERR i
FABR B Bl IE 52 AT 34 5 PI3K/Akt/0Ri L 3h 9 75 I 25 & 40
FEH (mTOR) M #% 5% [H F-kB(NF-«B) MAPK % 5
CP RAE T 4 b P A DG i 3l 7 HER & 5
1B AL 40 B A A g s R A AR Ak R R K
J& RO R AR AL T ) T

IL-18 5 IL-18 fE & NOD #t % 1K & 1 3
(NLRP3) 4 i /A TS Ui 8 I+, 78 CP h & #8 #%
OAEHM  Bel-2 S M T8 1, HE CPIRE T
1o 2% I8 4 R RE 4N B IE R R T, 5 R E AT
FEVOT AR R A R R A R R
U AT R AR CP R BRUAT 21 AR 48 25, i3 4 2
PRI A5, N I IL-18.1L-18 & Bel-2 K F, HEh %
an U T AR B R 5 LBt A A R R 5

PR 2 25 5 R A i B 5 % B AL T ]
8 B-TH S R AR, RPN %08 B b B-T AR L R4
PR S A 1] -, Lk 5 TR R R T A L 3R
15 AU T e 38 a1 5 e A B 4 R AR G e
P& HE R 5 PR s 52, HL AR & S5 AR Tk — 2D 4
5 2020 AN A 4L B X2 R A R A R
A E A Y [l R 5 8- R FNZ TR 72 G Il
G A B HT R R FE 25y, HOKOF bR A] A i G A
WA= B Bl A G R 2 PISKY/AKIE B IR 2
12230 [ T 5 0 77 19 5k R AR A B I 1 8
G A JERe RS S WAL RN AL O AR R G
B Y NN BT ol 35 A 51 A A0 A Y RE R AR S T S BT
Fad APV ARBFIE R K ALK BUIEIZ R .5, 6- AR
W E K B-TR 2 R ¥ ], 2 Bk 5 0% B L T R i i
% PI3K/AKtH FEAE HET A A G B, AT 3% CP KRR
4 240 L g A R T Y SR BT R R ) o

0, 52 TR A A 4 5 fo 928 o 2 RN R % R IE S B

5L SR T AR 7 sl Wk £ /R AT AE R D5 R
Z AR (AhR) BL A4, & $E BT 96 VE 5 B A 40 H7 0 326
HAYEE S CYPIAL . CYPIBI1 % CYP450 fiff il fiE/+ 5
0 B R 5 AL A B35 3| Wk £ T2 78 1N 19 AhR Bc 44, 2 17
2 581 Th17/Treg V- 5 % A ) W > o iz AR
i K 5 — AR PR R 2R AT S AhR {5 5 B
] Bz 1 5 STAT3 16 M, {2 #F 1L-6 A& ™5 Wl A, KR
R & A A T BTG PI3K/AKt {5 53 6, I 40
JitL S % 38 5, 9F 42 BE NLRP3 4 5 /MK 19 35 1k 5
IL-18 B 220 o AR E 58 b, 3k 5 4 K Bl ¥ €5 52
iz M5l 1R bR, R R R T A 2R 5% AL
Al A8 i & 2 CYP450 ilf 2 STAT3 %5 4 5, T 7l
AhR/STAT3 5 PI3K/Akt %4t & {5 5 1@ % , A 1Mi 7
CP R A St R AEH .

KA MR A RS 5 RAE AL B E S
PO R %0 B b A — AL A LR K £ i
1 SRR RS I 2182 R LR A5 1 1) 0 35 14 v [
PR T LR 76 2 RE N H 5L 4L 2L R Y
KA 0 BT HE S ARG 1 2 123 [ rh i Ak 2 e 6 B 56
G, R LT R A LB R R AR R
I 5 A5 A R I3 2 R R, R AT e s
ARG e LR 5 2 Me & i, R #EH LR ER
[F) B, A A 5% $h 52 41 K BRI 5 Il 24 BR T R, 48R I
JEUasd BE AR ], AT HE 2 £ 4k Ak kAR

b 5 41 XF AR 2 25 AR T 4 2 A
(149 R JK 3 B 348 5 B B 05 T2 DA Sk 5 L W e G 303 45 3
B o R 7R DN Sk B Bl B A 287 W AR R AN A2
el G IR TR NS 7 IR G U GRS )
MAPK {5 5 il % , {& #F NLRP3 48 %E /M 1 3% 1k K&
IL-18 5542 48 B 7 1 B e ) o O 24 24 UL Y3 0 1) A%
O HE 5 JUN E i MAPK 3l % T Ui e s 3% S R 7, H
B i W] D IL-18 19 BT JTUN 3 AT 45 12 3
% WIS T 2 TR A A A R ARG 1 ARG A o T i
&L FASN S 1% 3 #% 55 — PR S il , — 3% 35 77 8 755 5
iR ) A B o AR IR 5 R A ALK BRI T R AR R K O
A, 2 W H AT RE GE o P [R] 40 JUN FASN 4 1
S RE AR R A N & H X MAPK/NLRP3 38 % 1
OGNV R A 5 R RN o S AR, R
A 20 K BRI W PR W2 7K 1 8 BG4 B A s XDH.,
MPO £ 5 iz il i 15 . CPARZS T 4141 R i M4 1k
P 2 BE S R, R EUR R THE Y EE R
JU T 8 1 8 5 XDH W/ R 2 Kz H A A 306 P AR Y
TR S A 07, 9 38 3k 98 15 MPO Bl % v 1 R 4 A
S A e
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B EY N ER FEARSFHNER, AR
HER O 5 A S E AR bR b BORR B G it e 2
S EER S IR T R R A SR (E T B
SIS SRR QR I A [
PR AR B A5 R — B L8 LTk, SR g
Pl A8, R 5 05 B AL BB T AT A% M 2l 3 CP S E 5 4141
05, FEHLH AT BB AE T3 5 5 22 543 B R 40 ) PISKY/
Akt MAPK S5 455 38 | I 22 80 5045 6 R
K2R N8 7R Sz IR AR AF 22 4548, DT B[] 34
SRPTAR I e A BUE R AR . AR W]
B AU TP TR CEORT R SHIL ] A OGRS 3
KT H AR IR, IR R R S ) HT S R N AR
b, J5 SEAUTT Jr 2 1 H 928 B3R 125 S5 H R 36 1A O I A
538 IR A 2 AR B D1 0Tk R R G EL
B 14 B R BB 2 PR

[(FIZRHR] AXRAEETAHZF R,

(&%)
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