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[FEZE] BB R 4 2 34 RS2 06 50 UE 1Y) 7 1L 4R 9% LR HE 8 YR YT 20 'S 3 R (APN) IE LI . 3% il i APN
T BRSE TR F 5T 0 D% M2 S APN A AR (P o 24 2R G 2 B BN R 5 0T S &5 (TCMISP) sy Lol B0 122, v I T A 2%
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[ Abstract] Objective: To explore the mechanism of Xueniao capsule in the treatment of acute
pyelonephritis (APN) by network pharmacology and experimental verification. Method: The effect of Xueniao
capsule on APN was investigated based on the APN model in rats. The Traditional Chinese Medicine Systems
Pharmacology Database and Analysis Platform (TCMSP), Chemistryl Database, and SymMap were searched
for the chemical components of Smilacis Chinae Rhizoma, Coicis Semen, and Trachycarpi Petiolus. The target
information of the components was collected from PharmMapper and SwissTargetPrediction, and disease target
information from Therapeutic Target Database (TTD) , DrugBank, DisGeNET, GeneCards, and Online
Mendelian Inheritance in Man(OMIM ). The key genes of Xueniao capsule for APN underwent Gene Ontology
(GO) and Kyoto Encyclopedia of Genes and Genomes (KEGG) pathway enrichment analyses by Metascap.
Real-time quantitative polymerase chain reaction (PCR) and Western blot were employed to verify the prediction
results. Result: Compared with the blank group and the sham operation group, the model group showed an
increased ratio of the left kidney to the right kidney and organ index(P<0.05, P<0.01),up-regulated white blood
cells (WBC) , neutrophils (NEUT) , monocytes (MONQO) , and lymphocytes (LY ) (P<0.05, P<0.01), and
elevated levels of nuclear factor-kB(NF-«xB) , interleukin-6 (IL-6), and tumor necrosis factor-a (TNF-a) (P<
0.05, P<0.01). Compared with the model group, the norfloxacin group, the low- and high-dose Xueniao capsule
groups showed a decreased ratio of the left kidney to the right kidney and organ index (P<0.05, P<0.01) ,
dwindled levels of WBC, NEUT, MONO, and LY (P<0.05, P<0.01), and reduced levels of NF-kB, IL-6, and
TNF-a(P<0.05, P<0.01). The medium-dose Xueniao capsule group showed a decreased ratio of the left kidney
to the right kidney and organ index (P<0.05, P<0.01), reduced levels of WBC, NEUT, MONO, and LY (P<
0.05, P<0.01), and dwindled levels of IL-6 and TNF-a (P<0.05, P<0.01). Network pharmacological analysis
revealed 17 active compounds from Smilacis Chinae Rhizoma, 18 active compounds from Coicis Semen, six
active compounds from Trachycarpi Petiolus, and 39 key genes for the treatment of APN in Xueniao capsule. GO
enrichment analysis demonstrated 704 biological processes, 22 cellular components, and 59 molecular functions.
Sixty-two pathways were enriched in KEGG enrichment analysis. The experimental verification results showed
that compared with the blank group, the model group showed increased mRNA expression of prostaglandin-
endoperoxide synthase 2 (PTGS2), mitogen-activated protein kinase 1 (MAPKI1 )/extracellular signal-regulated
protein kinase 2 (ERK2) , phosphoinositide 3 kinase (PI3K) , protein kinase B2( Akt2), Janus kinase 2 (JAK2),
and signal transducer and activator of transcription 3 (STAT3)and protein expression of PI3K, Akt2, JAK2, and
STAT3 (P<0.05, P<0.01). Compared with the model group, the low-dose Xueniao capsule group showed
decreased mRNA expression of MAPK1, PI3K, JAK2, and STAT3 and protein expression of PI3K, JAK2, and
STAT3 (P<0.05, P<0.01). The medium-dose Xueniao capsule group showed decreased mRNA expression of
MAPKI1, PTGS2, PI3K, JAK2, and STAT3, and protein expression of PI3K, JAK2, and STAT3 (P<0.05, P<0.01).
The high-dose Xueniao capsule group showed reduced mRNA expression of PTGS2, MAPK1, PI3K, Akt2, JAK2,
and STAT3 and protein expression of PI3K, Akt2, JAK2, and STAT3 (P<0.05, P<0.01). Conclusion: Xueniao
capsule has a certain curative effect on APN via multiple targets and multiple pathways. The mechanism may be related
to the inhibition of the PI3K/Akt signaling pathway and the JAK2/STAT3 signaling pathway.

[Keywords] Xueniao capsule; network pharmacology; phosphoinositide 3 kinase (PI3K)/protein kinase B
(Akt) signaling pathway; Janus kinase 2 (JAK2)/signal transducer and activator of transcription 3 (STAT3)
signaling pathway; acute pyelonephritis (APN)
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A2 T 5T e BN DR B T LA IR APN A A
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IL-10 58 b K 2 19 32 38 7K SF |, 384 56 B 0 X6 40 24 19
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B R L LA I A YT APN IR i bR
Jie 58 2 0 F T I IR IR IT 248 BLACR R4F B WF5Y
Z 8 T RIT R, VR THLEI i A Fe ot . Rt A
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IBIT APN B 40 F1E FALH , DL R 0F 5% 1 DR i 28 36
J7 APN AL i B8 2 P SE A, A8 R I R & B 24
AL EIS AR YE
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SPF 9% SD Mk K B, 14 7 £ (180+20) g, 1y H b
AR B AR MR I A PR A | 526 3 W) A R IR
g 5 SCXK (5 )2014-0004, #t 5 11401300043335,
S 22 1V A S 2 WO B R AR B s A
it (95 SZYLY2014KY-0601)

I PR i %8 (Ll v HR s F o i 25 A IR L [ 2
T 220093146, 15 20181203 ) ; 5 VP 2 (H = 1l
VIR ZE 25 A BN | 25 15 H41020543 , 4t =
190318) , K ¥ 75 [C B ATCC225922 (b £l B 81 4=

- 210 -

Y4 R A BR LS 70027805) 5 1L-6, il i 31 5L 1A
- (TNF-o ) i 3¢ f 928 W% B0 52 (ELISA ) iR 5] £
WEPie —dt, AR P (R L fE A Y T
A BRZS AL #5451 2231696905, 2401680925,
BST15D07AF54,BST14J10A50) ; #% %% 5% [ 7 (NF)-
kB p65 ELISA iz & (BT 3 SR AE Y RHECA IR A
A, L5 202009) ; RNA #1 Bt ) &, QuantiNova
SYBR Green % & M %% =L 2 )i (PCR) Kit (500)
(QIAGEN/Gmb A # , #it 5 4> %l & 163048069,
163039888) ; Transcriptor First Strand c¢DNA
Synthesis Kit(Roche /A #l , it %5 43112721) ; 8% 5 it
JULES 3-8 Al (PI3K ) — T , Janus #4 i 2 (JAK2) — T,
5 i 5 VG ST TR T 3(STAT3) — i, B-NL 8l &
[ (B-actin) — $L (Cell Signaling Technology 2 & , it
S k#4257, #3230, #9139, #3700) ; & [ 4 il B2
(Akt2) — PU (Bioworld Technology 2 # , it =
BS4270) .

754 R EE AN -] UL 43 5600 BE v (i 2R S E B
AL PG BN ) s IXA T25 %% i 25 8 A 3 Bl (4
[ IKA 22 7] ) ; Thermo 1300 £ 51 11 4% A2 %Y A= ¥ 4
44, ABI Veriti 96 PCR X, ABI 7500 %1 52 i 551 &
it PCR(Real-time PCR) [ F€ 2R /R ( i ) 1A%
A BRA F ] KDC-2046 AR B ¥ R 55 0 AL (FFK B
B A A R 2 7 AR 43 A El ) sHEMAVET950 FS Y
4 [ 3 Il 5 A A% ( 35 B DREW 2 F] ) ; Protein
Simple & &E 5 AR 53 B & 48 ( 35 [ Protein Simple
NP
2 FHik
2.1 SWEERIE RIS At R RUE N R R 3R
1JEJE 25 12 h, 3% G 2 b 2 Al 45 R 40 mg - kg 5
i W REE S EE R T EIET YK 22 em, 78
2 5 N RE BRI A B IR A TS R T 4 5 e 42 4%
N2 A i PR AE e B 55 43 ) o) I RE AR 2 £ T
gl 85 2, Bl ke Je P 91 25 ok L TB £ 1] 5% bt
N G218 T ARG IE A0 ,,=0.36 1Y K 35 A IR T TR T
0.5 mL, SR J 1 5 1 BE S 1 4 4% A 2 WA g , o i R 4
W E 13, BEGEhERNEMITYS 2245
HERED) 9 2 POK FE TR )5 24 h, F L B
A1 R A A5 FLER R DR A SR OT Y . K A
BY B B BE BL gy b BB 2O R T R A
(0.1 g-kg™, I PR 7.5 7% ) , il JR e S A% L & 51
2 (0.32,0.64,1.28 g-kg'), 43 WA 24 T Al &
21 3.25,7.5 15 A5, O BRI BE U1 IF 5 8% b 1
SAEEER K 0.5 mL 2R )5 48 G il 45 10 JRF AR 41k
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22 FYARARREI 4525 11 d, R R4 2
BE12h RIRES S 1 hEE KRR, KE
SUEE (10% 7K & S B, 0.35 mL/100 g) I8 1 7 4t R
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2.3 IfiL PR AE T 1 A0 B v R R S A O A
2 P2 R G2 W B R S o T & (TCMSP,
http : //tcmspw. com/temsp. php) , b 2% Ll % 4 &
(http://www.organchem.csdb.cn/scdb/default.asp) , '
B 24 JiF fE ¢ BX %4 % F (SymMap, https:/www.
symmap.org/) , PharmMapper(http : /www.lilab-ecust.
cn/pharmmapper/) F 3 2 F1 SC EE 43 ) K R 1 3 L
BT R T e 5 B . Wi ik TCMSP L
316 1% L 11 BRI BE (OB ) >30% M1 25 24 14 (DL)>0.18
(9 2 AN W 43 A AR T M O AR @ f
A AL 2L B8 i, SymMap B % , PharmMapper
B PR R AT 15 1 1 53400 A O 2, P T B A5 21 i 4k
& ¥yl i SwissADEM (http://www. swissadme. ch/)
F18 Gz 36 5 2 A 5 Ry B AL B W s D2 B 25 WA 3
R, 6T T A A T R R 2 BEE A A B
IR O 6 15 2 B R AT G O 8 B v 0 ) A
R A 5 3 PE Ry b o B LN O3 T A W T AR
& J%£ (PubChem, https://pubchem.ncbi.nlm.nih.gov/)
AR 2 3 19 T/ Ak 43 7 2 PR S A RLYE (SMILES)
7B S 2D B 3D 1Y S5 A AR BT TG A Y By e R
meo oK M BN MEERSA
SwissTargetPrediction ( http : //www. swisstargetprediction.
ch/) B s P v E 47 #0004 3k “Homosapiens” , UK
4 31 # 1 Probability>0 Y 78 78§ 5 B0 P

2.4 CHBRZG-IE PR -PE R A YA
TE I DR e 28 v 7 26 H0 A9 385 P B A FRRR SOG4 T A
T A Cytoscape 3.7.0 B4 i b g B 25 -0 M
o3 -AE FHEE R0 45

2.5 APN AH G HE 2 0 i
“pyelonephritis” “nephropyelitis” kI £ 18] 7 76 J7 40
Fr U4 72 (TTD, https: //db.idrblab.org/ttd/) , 25 ¥ %%
P& 7 (DrugBank, https : /www.drugbank.ca/) , % Ji 1H
K BE B 5 58 A8 A a5 B0 T (DisGeNET, https:/
www.disgenet.org/) , A 28 5 K] £ §5 & ( GeneCards,
https://www.genecards.org/) , 7€ £& A 2 & 18 /K 15t 1%
B P (OMIM,, https: //omim.org/) , & IT 5 4~ F 4 &
SPRAHC R RN 5 E A FE R M EEEE,
R L R Bl

PL“ Acute pyelonephritis”

2.6 I RIKHIRYT APN L[]0 A9 O 2 K IR
JE S ) A FH A A5, APN 952 g AH DCHE i R HZE 25 1
5 # T H (http://www. ehbio. com/ImageGP/index.
php/Home/Index/VennDiagram. html) 3k B fk & #) iR
J7 APN (1) 3 [A] 1 5
2.7 L DR S 4 75 P A 43 -APN B B 1 BT A 4%
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IS B “Homosapiens” , 5/ B A AE H B E %X &
4 “highest confidence” (>0.7) , H 4y 1% 34 0 BRIA 1%
B -8R SO BAE (PP 4% 1A KA
B 5 A Cytoscape 3.7.0 # {4 v 2 il PPI M 2% |, %] F
“Tools” H' 1Y) “Network Analysis” 5] fig 2 17 [ % ¥ £
S50 53 B, LA 80 BE (% B2l ( Degree) , 42 3T H 0 P
(CC) A Hh Dk (BC) Ay b v, B 2 H 9 4 5 v T
A AN
2.8 ML B S A G M A 43 - APN A 2 D) BE 5 3 0 =
GO AT W O 3 A i bR i 2 R VR APN Y G B 51
50 AR 7R B T H (Metascape, http : /metascape.
org/) V-6, % B P<0.01, X 56 5§ ok o 17 56 K A {4
(GO) & £ 73t Fn ot #B FE X A BRI 4 A B &
(KEGG) i #% & 4 53t , i 45 P {E 51 28 Hij 20 B GO
= 4 7 B A1 KEGG i B, b A& = %) 42 {7 (http://
www.ehbio.com/) 7341 5, #E 47 4k vT 4L 1k Ak 3
A AL /IR R 2 Y R R B, B R
WD ENE.
2.9 Real-time PCRAGIN 'S EZH 2L I ik WiedE
2 B EZH 2, MR AR R & U ] B R AT RNA 2B
S S R 3G B 45 S ULER T il £ L i it
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2.10 A S8 Bk 1k (Western blot) K I 5 JIE 20
LEPKRIE WELHE PEHZHER A E N ,BCA
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MR BEAE L 5 N 2 B-actin 1Y JK B H LA T 883
I3
211 GEitsEor b Bds A5 OR § A SPSS 13.0.0 8K
F R M R ANOVA 43 HT Ak 3, P<0.05 % W] 22 5=
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(P<0.05,P<0.01); 5 Hig , KA AU EAHE *1 MEREXAPN X REZIERH BN (G5

{1 U 5% 45 % ¥ 7R 7 B 1 0 W6 {6 (P<0.05, p<  Table 1 Effect of Xueniao capsuleon viscera index in APN rats
0.01), W 1. A MERN %m0 5Hn

ZH B A, A B R /D | A R R R A AR R YR ik a5 Bkt AR, BERRH
D 8 L SRV L R T A R A £ R ke ke
b . e 10 0.98+0.05 0.41+0.03
3.1.2 KEIME RN 52 miETF R4 i FA 10 1.14+0.10 2.74-0.98

B RERIAL (40 (WBC) , Mk 40 S (NEUT) , B g 8 1.5140.16"7  3.82+0.86'2
A (MONO) , kL 4H i (LY ) 34 T} 15 ( P<0.05, P< R R 10 0.1 1.05+0.09  0.60+0.14°
0.01), 5 5 & 4 [, 4 47 25 41 WBC, NEUT, LR I 2 9 032 133£0.16"  2.89+0.87"
MONO, LY ¥ A &A% (P<0.05,P<0.01), WL E 2, % 10 064  1.16£0.11°  2.61:0.82"
WY o 9> AR m bR B 2E AT DL A B K B WBC, 10 128 1.09£0.09°  2.40+1.18Y
NEUT,MONO, LY 3583w 1E % , 7] L 35 K B VE: 5 28 141 H BV P<0.015 55 B R 41 H 2 P<0.05, VP<
R RE I RE 0.01; SHIMA 4 Y P<0.05,7P<0.01(% 2,3 ).,

3.3 ERMERTREN S5E AT AL
HC B, 4 AL 4l TNF-a, IL-6, NF-«B /K F J} & (P<

IL-6, NF-«B 7K *F- ¥ 47 B {1k (P<0.05, P<0.01) , L,
30 Ul BV VD B ORI IR e B T LA ARl T 2% 1

0.05, P<0.01) , 5 BE A4 b 5, &% 45 25 4] TNF-a, K+
F2 MREKEEITAPN KRILEMAK M (v+s)
Table 2 Effect of Xueniao capsule on blood routine in APN rats (x+s) x10°4~/L
205 a2 Fl /g kg WBC NEUT MONO LY
2 10 4.19+1.22 1.25+0.34 0.28+0.08 2.22+0.82
BFA 10 6.13+2.46 2.65+1.40 0.49+0.12 3.02+0.88
LY 8 11.2242.60"% 6.68+1.22"% 0.68+0.17"% 3.88+1.03"%
R A 10 0.1 4.22+1.69” 1.91£0.70% 0.29+0.13% 2.07+0.65
bR e 22 9 0.32 6.59+1.95” 3.53+0.87" 0.430.177 2.96+1.06"
9 0.64 5.56+1.26" 2.53+1.20Y 0.41%0.16” 2.82+0.95Y
9 1.28 4.92+2.05Y 2.22+0.85 0.3420.11° 2.58+0.95Y
#*3 MREEAPN ARMFRERFHZIE (F+s)
Table 3 Effect of Xueniao capsuleon serum inflammatory factors in APN rats (x+s) ng-L"
205 o/ R F /g kg TNF-a IL-6 NF-«B
2 H 10 50.79+15.25 41.63+14.07 150.57+25.59
BRFA 10 85.44+23.23 62.80+12.54 193.93+31.46
LT 8 168.96+19.59"% 101.69+£27.32"9 225.13+49.05"
W R 10 0.1 73.61+15.03” 61.36+13.52" 178.10+26.68"
0L DR e A 5] 9 0.32 117.77+£38.517 77.46+13.94% 181.89+30.29%
I PR e 2 v ) 9 0.64 90.21+14.94% 71.21£11.59% 165.74+38.41
0L DR e 28 e ) 9 1.28 79.28+10.67> 65.49+12.55% 167.93+20.36

3.2 LR IEBEVE ME Ay B W AR RS R TN AR 3.3 REEVA YT APN AT M AU Tk GE A

FHt PP T SC AR M 7 S 8 0 DR R B A 3 1 PR A3 414,
HAp Y184, 33174 A3 F 61> K feitib
E W a5 B S A SwissTargetPrediction £ 4E & H ,
ARAT 820 Ak A W 1 DU HE A5, b 32 B K3 3064,
BT HE A 4201 A5 R A 940 Ik 4,
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T P2E 0 22 ) 2 7 AR B K A5 B 5 APN AH 56 B 2
AL A2, B ANEEAAD R ERERY
APN #5222 5 BB Ja L 45 31 58 48 1 18 7 58
394, 43 0 24 Pim-1 J5t 98 35 AL (PIML) |, o I 08 JIid &
lig (XDH) , % i #% 7k % % 5 1 5% 2(SLC5A2) , — ik
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F4 NERBRBEFEEELERS
Table 4 Main active ingredient of Xueniao capsule
25 pric T A 2y Fric B Sy
i Al PR R YYRS iz
BQ2 L2 3 YYR6 RHRER
BQ3 EE 320 YYR7 RIATIA
BQ4 5-[(2)-2-(3,4-FFFE AL ) 2005 5L o] 28 — 1y YYRS T
BQ5 LS LN WN YYR9 SV JFR iR
BQ6 AT YYRI10 WHEH T
Cl1 B4 I et YYRI1 AT
BQS8 TS YYRI2 JOER ] s
BQY AL T YYRI13 +
BQI0  fhJFEEH K YYRI14 - R H Il R
BQIl AL YYRI5 /I R B H b g
BQl2 A % YYRI6 ¥ [P
BQI3 IR MR % Cl B4 I8 -
BQIl4  (2R,3S)-2-(3,5-dihydroxyphenyl)chroman-3,5, 7-triol A2 WETFR
BQI5 i ki T ZLZ1 Xof ¥ F R F R
A2 BE TR A2 BETR
BQ17  JFILAEM Bl JRILZS R
B YYRI M E ZLZ4 JEL s 1

Al R ZLZ5 AT 2 -3- M AT
YYR3 AEER ZLZ6 BB FRE LA
YYR4  BKAKAIBH

fis 1(DPEP1),GLI &% 4%48 2(GLI2), Serpin K Ji E
MOt 1(SERPINEL) , 5 T 4 J& & 11§ 9 (MMP-9) ,
M ZE Z K (AR) ,IL-6, HE H (ALB) , i 8 1A K
% 22 W 51 6(SLC22A6) , DNA # #h 5 ¥ il 11 alpha
(TOP2A) , 40 Jifi {f & P450 K JE 1 WK % A i 5 2
(CYPLA2), 40 M {5 & PASO Z i 3 WK ik A 1 51 4
(CYP3A4), M {0 K PASO F i 1 WK% A 51 1
(CYPIA1),TNF, L% W K 4 K B F A(VEGFA) ,
EE o N 1 (F2) , #afk B F 22 /K 1 (CXCR1), B &
(REN) , 41 fits &) % Fff 4>+ 1 (ICAM1) ,IL-2, RET J&
i e R, B EE 1 90 Alpha KR A R BT
(HSP9OAAL), i &A= K K (PGF) , B 5l i 2= - i
S ALY A 2 (PTGS2) , MAPK 1 ( 22 24 [ 843 1) 76
FAs R 1), 1 0 4R 58 % 22 A B2 12(SLC22A12),
MMP-3, Bt Ifi. [H 7 X(F10), 1 89 1fi & S gk K 11 Z 4k
(AGTR1), 44 38 D &2 & (VDR) , STAT3 , 4 H ik 3%
K a(RARA) , 32 1 i % R W8 W (KIT) |, i b il 35 2
St W (TERT) , JAK2, B B & B 2 &K B2 B 5
(ALDH2) , Fms #H 3¢ 57 {4 [ 22 2 ¥ i 3 (FLT3) , iX

39 ™ B 5RO Ay i bR RS 4 3R 5 APN Y S A7 58 1 E A
2 1fi R B 4 3R 97 APN R AT 815 UL B4 G AR
EE
3.4 I JR e % 3 PR B3 HE A5 -APN A A PPT I 45 119
Fgat 8 R 39 T AR HE 2 A STRING %45 /%
AT A AR AR B SR 240 25 505 14 2 PPI
% 2% | F-3z FH Cytoscape 3.7.0 #4424 i PPI R 4% 1A,
I AT 228 55300, 37 A1 R, WL SR AR N A .
3.5 SESYRE LA EE  KIE RS 394
A G 5 5 A Metascape F- 5 4T GO & 5 40 &
KEGG {5 51 #% 53 Hr o
351 GO EME GO EEMT T LS Mk
ﬁz\%ﬁ M3 P A B 5 18 BURT 20 4~ GO 40 M % H , GO
HET 704N AWk #2240 4 43, 59 4
?%ﬁz,ﬂl%’z%%
3.5.2 KEGGIEKHrT H KEGG 5 7 i 43 1 45
TR, R T 32 VD R B B DR R O
K HE T ) AGE/RAGE 15 5 3 # , IL-17 {7 5 i #%

Th17 4 9 534k , TNF {55 53t 1% , PI3K/Akt ﬁﬁﬁ%,
- 213 -
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x5 MRKRERTAPNH GO £ EXEES
Table 5 GO biological process in treatment of APN with Xueniao

*6 MRKEART APNK GO 4 H B
Table 6 GO cell composition in treatment of APN with Xueniao

capsule capsule
e 0| AL R
GO i lgP GO Ve 1gP

JifiE g B Ri g A

GO:0030335 positive regulation of cell migration -14.90 15 GO:0005788 endoplasmic reticulum lumen -5.19 6
GO:2000147 positive regulation of cell motility — —14.63 15 GO:0045121 membrane raft -5.04 6
GO:0051272 positive regulation of cellular -14.45 15 GO:0098857 membrane microdomain -5.03 6

component movement
GO:0098589 membrane region -4.94 6

GO:0040017 positive regulation of locomotion -14.33 15

GO:0072593 reactive oxygen species metabol- -14.12 12
ic process

GO:0046425 regulation of JAK-STAT cascade -14.04 10

GO:0046427 positive regulation of JAK-STAT -13.93 9
cascade

GO:1904894 positive regulation of STAT cascade -13.80 9

GO:1904892 regulation of STAT cascade -13.76 10

GO:0007259 JAK-STAT cascade -13.48 10

GO0:0032496 response to lipopolysaccharide -13.25 12

GO:0097696 STAT cascade -13.21 10

GO0:0002237 response to molecule of bacterial -12.96 12
origin

GO:0042531 positive regulation of tyrosine —12.81 8

phosphorylation of STAT protein

GO:0019221 cytokine-mediated  signaling -12.67 15
pathway
GO:2000377 regulation of reactive oxygen -12.57 10

species metabolic process

GO:0042509 regulation of tyrosine —12.26 8

phosphorylation of STAT protein

GO:0071407 cellular response to organic —12.20 13

cyclic compound

GO:0007260 tyrosine phosphorylation of -12.13 8
STAT protein
GO0:2000379 positive regulation of reactive —11.57 8

oxygen species metabolic process

JAK/STAT {5 5 38 55 , UL 4% 5 1 RPN 2%, 400
WAL R LR 8, X LA R B M R B 4 2 i i I Y
Z A W) TR K 22 A Y R A R $R IR T APN Y
YEHT

FIHI Cytoscape 3.7.0 K 4 #4 2 IfiL R Ji¢ 3 1 M A%
3 - 28 B 0 -0 B ) 2% UL R RN A . it
Cytoscape 3.7.0 P & 1Y 2 & 43 BT Il IR I 436 97 APN
W 25 411 Fb 2 280, 19 B O o Ko o AR FRE A
LA ]y b v, B 326 13 557 0 B8 {BOR T 45 T s £ fk
G, R WA W B O 1L, TR0 L A% A i bR
JBE e R YT APN 118 32 243, H U R BROK AL 6 2 42 2
214 -

GO:0009897 external side of plasma membrane -4.54 6

GO0:0034774 secretory granule lumen -3.93 5
GO:0031012 extracellular matrix -3.85 6
GO0:0031093 platelet alpha granule lumen -3.84 3
GO0:0060205 cytoplasmic vesicle lumen -3.82 5
GO:0031983 vesicle lumen -3.82 5
GO:0098552 side of membrane -3.59 6
GO:0005901 caveola -3.57 3
GO:0031091 platelet alpha granule -3.45 3
GO:0044853 plasma membrane raft -3.19 3
GO:1904813 ficolin-1-rich granule lumen -3.06 3
GO:0043235 receptor complex -2.97 5
GO:0090575 RNA polymerase I transcription -2.72 3

factor complex

GO:0101002 ficolin-1-rich granule -2.56 3
G0O:0062023 collagen-containing extracellular ~ -2.48 4
matrix

GO:0044798 nuclear transcription factor complex -2.46 3

J O R N 8, LR 9, LG Y]
fiE 7 1ML R i 23697 APN iR % 2 4/E A . PTGS2
TE W 4% v 1 7 22 5 R 22, TN PTG S2 by il ik 18 4 36
¥ APN It 3 % 9§ 5, MAPK L, HiE i X Z K (AR) ,
IL-6, TERT TNF-a, MMP-9, VEGFA ,STAT3,IL-2 1
SR A X R A5, DL AR 100 BRI IR AT A A
LG5 24 #0522 8] 0 A BAE A ) s ml
REAATEA AL G WAL R TR 1 A8 i i 4,
XA T H 2y 2 e 5 280 A 2z AL R E
B o

3.6 SLERIRIE

3.6.1 IfiL JR ¢ 4 X} PTGS2, MAPK1, PI3K, Akt2,
JAK2,STAT3 mRNA FiK W52 M X 2% 24 B 2%
T Y &5 R FEAT A s, #5417 T PTGS2, MAPKI,
PI3K, Akt2,JAK2, STAT3 mRNA % 5 /K V- 5 46 )
mRNA 455 BoR, 525 (4 g, #7041 /Y PTGS2,
MAPK1,PI3K,Akt2,JAK2,STAT3 mRNA 1) £ ik &
WE TR (P<0.01) ; SACR L L, I bR R 2 {16 551 i
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F7 MRKTEET APNH GO 9 FIh8E
Table 7 GO molecular functions in treatment of APN with

Xueniao capsule

FE A
GO g leP
" "
GO:0101021 estrogen 2-hydroxylase activity =749 3

GO:0101020 estrogen 16-alpha-hydroxylase activity -6.75 3

GO:0016725  oxidoreductase activity,actingon CH -6.42 3
or CH2 groups
GO:0048037 cofactor binding -6.11 8
GO0:0020037 heme binding =574 5
GO :0046906 tetrapyrrole binding -558 5
GO:0070330 aromatase activity =514 3
GO:0016712 oxidoreductase activity, acting on -4.69 3
paired donors, with incorporation or
reduction of molecular oxyge
GO:0019825 oxygen binding -4.65 3
GO:0008395 steroid hydroxylase activity -458 3
GO:0005506 iron ion binding -4.09 4
GO:0016705  oxidoreductase activity,acting on -399 4
paired donors, with incorporation or
reduction of molecular oxyge
GO:0004497 monooxygenase activity -3.31 3
GO:0016491 oxidoreductase activity -3.07 6
GO:0005126 cytokine receptor binding -6.92 7
GO:0070851 growth factor receptor binding =575 5
GO:0008083 growth factor activity -535 5
GO:0048018 receptor ligand activity -4.11 6
GO:0030545 receptor regulator activity -387 6
GO:0005125 cytokine activity -3.48 4

ZH MAPKI1, PI3K, JAK2, STAT3 % ik & b & [& 1%
(P<0.01) ; H1 7%) i# 44 MAPK1,PTGS2, PI3K, JAK2,
STAT3 % ik it B& 1% (P<0.05, P<0.01) ; & & 41
PTGS2, MAPKI1, PI3K, Akt2, JAK2, STAT3 F ik &
A (P<0.05,P<0.01), W5 11,12,
3.6.2  IfiL bR I 4E XF PI3K, Akt2,JAK2, STAT3 7 I
FKIKM 0 Western blot Z5 SR R, 525 (4 Lk
BRI ZH () PI3K, Akt2, JAK2, STAT3 Y & 1 £ ik
TR (P<0.01) ; SRR L&, K 5] i 41 PI3K,
JAK2, STAT3 ) & H # ik &= ¥ F% ik (P<0.05, P<
0.01) ; #1771 & 41 PI3K, JAK2, STAT3 19 %5 [1 % ik &
AR (P<0.01) ; 5 7 &t 2H PI3K , JAK2, STAT3 14 &
Fik B FEAK(P<0.05,P<0.01), WL 13, 1.
4 itig

AW 5T SR IR S IR T APN 1Y 25 20k AT

T A5 SRR A 2 2 s AN A A L
BB AN )RR B A 0/ LR R 5 s T R A L
R Y 2 /D I H R 2 SR 10 I 4 2 45 A 1) S RE R
A TIE %, I 0 A % 2R 2 B ot R e 4 mT LA
SR RPER TR IR LR G DL 2 AT DL IR i 2
XFF APN B A —E 25 W97 30 .

SR 5 FH I 2% 20 3 2 1 SEL B 55 T vk 38 e A A
T 1l 2 W, BROK NG, Al Bz 3R ORI RE Sy i bR e 2
697 APN W) & % i 43, PTGS2, MAPKI, IL-6,
TNF-a, VEGFA, IL-2 A] & 4 Ifil JR JE 2 37 7 APN 1Y
CHEH AN, i KEGG 38 [ 5 42 43 B 25 SR vl I bR
I BE TR TT S B R B R I B 3 Ol IL-17 5 5
i, Th17 {5 53 6, TNF {5 53 %\ PI3K/Akt 5 5
i %, JAK/STAT {5 5 38 [ 55 3 8% . DL b A9 35000 A9
g I g i R S 4 VA 7 APN Y E — 2 B 5 2 L S8
528

PTGS2 X FR IR 4 A& i 2(COX-2) , 78 #AE I v
LA R IRVE ] o COX T 0 R 45 148 B A6 AL DU 4%
i i 5% A6 A AT B R 26 G2(PGG2) 8K I it S Ak 4 1 K
PGG2if J5i 4 i 41 I % H2(PGH2) ,PGH2 2y ik — 45
AT A= H A R 20 R 2 RN IR R BRI B
FT 26 I BE PR A0 0 ) COX-2 AT LA R 4540 & AR .
fife I A FH 0 BT R DG OBRCRD AR % 2R S AR S R B R
251 MAPKI, 22 24 J5 36 16 25 1 3% e 2 40 B N 1Y
— R L R/ = R AR G, A A AME S R T
(ERK) & MAPKs ) 4 Wik z — , itk 5%
I 28 B B A 2 40 T i 22 0 04 SR R N Y
IR Z A S ERK A6 Ak mT S 3040 i 43 3 K 5 1
TNF-a,IL-6'"", TL-6 J& £ 201 48 M 40 ff B,
BAKZ A0 ML LA B W A A R AR T A T 4% 1 G
R, 25 RAE R e RAE A5 . TL-6 AL
XoF I A8 PN B A L B 4% i AN B A B 1 O R B
PEVE AN I8 255 5 S0Pk 01 8 (A0 A B, 8 1k Rk
RS AE 2N R EE P AR L b 2 2 AN 4
TL-6 ] DA a2 5 1055 400 Tk £ 400 43 96 1 IH -
S BUR i 8 A K, W5 R W TL-6 114 1M T vk BE AT LA
S G AE I R B 2 I I HIL AR AR E R 5 A1 2L 4
BT E S FR 2. TNF-a 328 3% Ak 59 80 4%/ 5 1 40
L A B T W AR S TR A R RN
PENE GNP REZE/EN, HAS N —FhEE
B 5 R, AT — 25 fig #F IL-6, IL-8, IL-10 55 4f
JL R 1 7= A i — 2B i EE R E S . TNF-a 7]
5 18 TNF 32 {K (TNFR1) 45 & , 1% NF-«B i& 1% ,
PEAE R Y R AE BN L AR #F COX-2, IL-1B,IL-6 55 4

- 215 -
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#8 MERKEETAPNXBHEIBEEE

Table 8 Enrichment results of key target pathways in treatment of APN with Xueniao capsule

. SER B ,
GO i IgP e FE A Rh 2
hsa05200 pathways in cancer -17.15 15 AGTRI, AR, FLT3, GLI2, HSP90AAI1, IL-6, KITMMP-9, PGF,

hsa04933 AGE-RAGE signaling pathway in -15.61 10
diabetic complications
hsa04657 IL-17 signaling pathway -10.06 7
hsa05221 acute myeloid leukemia -9.66 6
hsa04659 Th17 cell differentiation -9.63 7
hsa04668 TNF signaling pathway -9.60 7
hsa04151 PI3K/Akt signaling pathway -7.43 8
hsa01521 EGFR tyrosine kinase inhibitor resistance -6.90 5
hsa04060 cytokine-cytokine receptor interaction -6.84 7
hsa05323 rheumatoid arthritis -6.62 5
hsa04066 HIF-1 signaling pathway -6.36 5
hsa05142 Chagas disease( American trypanosomiasis) —6.34 5
hsa05418 fluid shear stress and atherosclerosis -5.63 5
hsa05161 hepatitis B -5.60 5
hsa05321 inflammatory bowel disease (IBD) -5.55 4
hsa05230 central carbon metabolism in cancer -5.55 4
hsa04630 JAK/STAT signaling pathway -5.43 5
hsa05140 leishmaniasis -5.34 4
hsa05206 microRNAs in cancer -5.26 6
hsa05164 influenza A -5.21 5

MAPKI1,PTGS2,RARA,RET,STAT3, VEGFA
AGTRI1, ICAM1, IL-6, JAK2, SERPINE1, PIM1, MAPK1, STAT3,
TNF,VEGFA

HSP90AAT1,IL-6, MMP-3,MMP-9, MAPK1,PTGS2,TNF

FLT3,KIT,PIM1,MAPK1,RARA,STAT3
HSP90AAT1,IL-2,IL-6,JAK2,MAPK1,RARA,STAT3
ICAM1,IL-6,MMP-3,MMP-9,MAPK1,PTGS2,TNF
HSP90AAT1,IL-2,IL-6,JAK2,KIT,PGF,MAPK1,VEGFA
IL-6,JAK2,MAPK1,STAT3,VEGFA
FLT3,IL-2,IL-6,CXCR1,KIT,TNF, VEGFA
ICAM1,IL-6,MMP-3,TNF, VEGFA
IL-6,SERPINE1,MAPK1,STAT3, VEGFA
IL-2,IL-6,SERPINEI,MAPKI1,TNF
HSP90AAT1,ICAM1,MMP-9,TNF, VEGFA
IL-6,MMP-9,MAPK1,STAT3,TNF
IL-2,IL-6,STAT3,TNF

FLT3,KIT,MAPKI1,RET
IL-2,IL-6,JAK2,PIM1,STAT3
JAK2,MAPKI1,PTGS2,TNF
MMP-9,PIM1,MAPK1,PTGS2,STAT3,VEGFA

ICAM1,IL-6,JAK,2MAPK1,TNF

®9 MERBTIZFERINETRBFLESH
Table 9 Network node characteristic parameters of main active

ingredients of Xueniao capsule

F10 MREKEFEFEERSEAIMET SFESH
Table 10 Feature parameters of target network nodes for the

main active ingredients of Xueniao capsule

15y e R B
iz

L 2% 1 11 0.087 1 0.407 7
HoAK A5 9 0.0462 0.369 6
il e R 8 0.03430.3333
AV JFRTR 7 0.0355 04185
M 122 7 0.0291 0.369 6
V3 R 6 0.02850.4113
A 5L R 6 0.02710.348 0
By 6 0.02470.3815
5-[(2)-2-(3,4- R HEE) ZIGH R /W 6 0.0228 0.3532
WA F IR 2R ILEOR Tk 6 0.00910.3455

5E P 19 45 02 . VEGFA 7E I 45 A= 5% A 1A 52 20 Jifg

HKp B 1S5 S R AN A B A A VF A0 i 1

B, 400 20 B 8 T 015 S B i E A . BF IR R
- 216 -

PTGS2 22 0.2220 0.437 8
MAPK1 20 0.118 4 0.414 8
AR 19 0.1523 0.400 8
IL-6 17 0.065 7 0.394 2
TERT 15 0.1127 0.397 5
TNF-a 13 0.0327 0.3532
MMP-9 13 0.058 5 0.394 2
VEGFA 11 0.0329 0.378 5
STAT3 11 0.024 8 0.366 8
1L-2 10 0.045 3 0.350 6

B IS N B AR K R T DLl BB TR AR TS
PI3K, 5~ RMpiA K> IL-2 FE R IEN
T AR = A, B R SRk O a0 e A R B85 ik
YRR, Xt MILAAS 1) B 28 17 255 ML 6 T4 SR e 25 4 7 A
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F11 MERKEI APN KR A S AR Akt2,PI3K,JAK2 mRNA RiZEBHFI (F+s,n=3)
Table 11 Effect of Xueniao capsule on Akt2,PI3K,JAK2 mRNA expression in left kidney tissue of APN rats (x+s,n=3)
20 5 Hoam/ H il /g kg Akt2 PI3K JAK2
s 10 0.221 6+0.003 5 0.2313+0.113 7 0.404 8+0.030 6
LY 8 1.166 1+0.056 1" 1.115 4+0.557 0" 1.001 3£0.073 1"
1M bR g 4 9 0.32 0.847 9+0.156 3 0.558 7+0.146 0% 0.705 3+0.065 47
9 0.64 0.772 7£0.119 1 0.295 1£0.110 6* 0.678 7£0.014 1*
9 1.28 0.400 4+0.020 7% 0.232 2+0.098 5% 0.515 5+0.035 5V

W52 LR VP<0.01; SRR 4 HdE 2 P<0.05,% P<0.01(F 12]7]) .

F12 MRKEX APN KR A S AL STAT3, PTGS2, MAPK] mRNA RiXEM M (+s5,n=3)
Table 12 Effect of Xueniao capsule on STAT3,PTGS2 and MAPK1 mRNA expression in left kidney tissue of APN rats (x+s,n=3)

STAT3

PTGS2

MAPK1

Bl Ba/H /g kg
2 H 10
FEAY 8
1ML bR e 3% 9 0.32
9 0.64
9 1.28

0.158 9+0.005 4
1.000 140.022 3"
0.533 8+0.016 8
0.231 1+0.001 1

0.210 8+0.069 3

0.242 3+0.017 5
1.005 6+0.150 2"
0.900 7+0.046 4

0.749 0+0.022 4

0.441 4+0.107 0¥

0.402 9+0.006 7
1.000 1+0.021 9"
0.668 7+£0.079 9V
0.538 2+0.002 0¥

0.452 0+0.024 5V

®13 MRETEI APN KR AZ'SHL PI3K,Akt2,JAK2,STAT3IE A RIEBHIFIM (i+s)
Table 13 Effect of Xueniao capsule on the expression of PI3K, Akt2,JAK2,and STAT3 protein in left kidney tissue of APN rats (X+s)

205 B/ A Ft /g kg PI3K/B-actin Akt2/B-actin STAT3/B-actin JAK2/B-actin
2 10 0.51+0.18 0.87+0.07 0.24+0.07 0.51+0.24
fEE Al 8 0.85+0.15% 1.00+0.38" 0.93+0.57% 1.54+0.30"
1fiL R 5 3 9 0.32 0.60+0.13% 1.23+0.69” 0.54+0.35% 0.87+0.17%

9 0.64 0.31%0.06% 2.07+1.57 0.63+0.47Y 0.07+0.01%
9 1.28 0.19+0.10 0.90+0.18 0.02+0.01% 0.02£0.01%

e 525 4 e # U P<0.01,% P<0.05; 5 #5140 H 4% 2 P<0.05,% P<0.01,

PI3K*“- - 85kDa
Akt2 ‘.’“ 60 kDa

JAK2 125 kDa

STAT3 -0' . ' - 86kDa
p———— 1
A

B C D E
A, =PI B BRI A C. i BRI AR 420 5 D. I BR B b )
4 E. L IR IR 28 vy 70 o 20
E1 &EAAPNKXRAEBHALPI3K,Akt2,JAK2,STAT3 & A H ik
Fig. 1 Electrophoresis of PI3K, Akt2, JAK2, and STAT3 protein

in the left kidney tissue APN rats in each group

FH BRI O W e P R s B L MR S T
2 0 5 B 2T

SRR NR TRy R e RSN (973 TINVE
# PI3K, Akt2,JAK2,STAT3 £ [N 5 8 A £ 35, 4
A B 5 PR B A YT APN W] BE3E i PI3K/Akt i %
5 JAK/STAT i #% 3 [7] & # 1 H . JAK/STAT {5 5
i SRR 2 A N 15 5 e i Sk [E] R A 02 0
f 98 RE A% 5 38 K, 5 B L B 5 R A M s R L
H VT 2 4l i R T AR 5 JAK/STAT 15 5 % A
il g vE R 3 IL-6(gp130) AR K %, 1L-6
WG Z ARG Z RO S H A 5 IAK E L JAK
BAWA S JAK 8 FH B R Ak DL K32 1R i R
1k, SR J5 A7 SH2 25 44 i STAT 2 11 At H: w1k Ak (o7
ST S, 2 STAT3 Wi R 1k J5 STAT3 1] 4% N 5% 7
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JF 55 505 DR 245 B DT R YT DR B SR M L DL E

b 3 — o O R E SN . 5 2R WA R IE S

iy TR (IFN-y) il 38 i JAK/STAT i f# 55 31

JHCR A b 58 I 4 L PR 9 2800, W] IS TL-10, TL-4 42

A JE i JAK/STAT 3 i 9 il 48 5 J i i 47 K

PI3K/Akt {5 = 8 % 2 42 i 4l it 2E L a0 7%, 38 5 F0

AR B — 2% H A 5 i, 76 AORE R A RO

1145 B TR 0 14 2 9 AL o R R AR

PBK/AKtfF 5 Z 52T 2 HES5E AN T

Ui, 24 PI3K/AKt R i 6 1l O , Akt 5% 7% 21 240 Jifd J52

FUAH A%, Akt 3E 58 F S 85 1R 1k mT LLIA 5 2 A AL 45

VEGF, MAPK , NF-«B, p53 ( A {4410 48 3 ] ) 76 9 1)

I % T U E % . NF-xB & ALK 52 R0E B 1 2

—, 7 B A T A AR PR P 3K, Akt IS NF-<B

A4 ) 25 1 (1B ) 3 (IkKa) , 530 NF-«B f9 4171 1l

7 1B Y B i, D\ 1T {6 NF-«B M\ 20 i S5 mp B i ok

HEAT A% e A, VOIS H A R T AR AL A 5 RE

HEFE

AR S BG 38 Aok I £ 24 3L Y L S 5 5 ik

WA BRI I PR IS 3R 7 APN BB AR 2 i,

ZAHS S 2l AL R E M . BRI HL B

LR T T 22 0 A P A SR R B IE , AR S5 Ifi R

JKE e T APN 3% —BF 58 J7 ) 42 (i 1 LB S — S 1Y

IS0 B 5 L Al

[(FIFHR] AXRAEEETHEFE,
[& % 3Tmk]
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