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R 75 A7 Lb A WIS U 7% 48 %% 1% (P<0.05, P<0.01) , WBC,NEUT, MONO, LY 7K 3[4 {ik (P<0.05, P<0.01) , NF-«B, IL-6,
TNF-a /K P B AIK (P<0.05,P<0.01) [ 45 24 3 2 43 Hr 45 B 85 300 M4k & 9 17 F 35000 ML & 4 18 B, Al TG ML 22 )
6 Fift, 1ML FR I #7597 APN SCHESE K 391, GO 43 M & 4 704 AL W2 B2, 22 /4> 4l i 4 7, 59 4~ 4 F D fiE , KEGG 5 -3 % 4L & 42
62 F5il M . U IRIE S R 5 (Al AR, B AL ALY A A IR 2 -0 E AL A S 2(PTGS2) , 22 2 I 1k 2R i 1
(MAPKL) , i 8 Tk UL 3-8 ( PI3K) , 7 11 ¥ B2( Akt2) , Janus I il 2( JAK2) , {5 5% S F1 %% 5538055 B T 3(STAT3)mMRNA 1Y
F Ik A PIBK, Akt2, JAK2, STAT3 45 [ 3 1k it i 35 T1 55 (P<0.01) ; 5455 B 20 [ %%, ifn R e #2430 ik 41 MAPK 1, PI3K , JAK?2,
STAT3 mRNA 3% ik it Al PI3K, JAK2, STAT3 25 [ 3¢ ik & | & % ik (P<0.01) ; 7 7 4 2 MAPK1,PTGS2, PI3K,JAK2, STAT3
MRNA 3 ik i fl PI3K , JAK2, STAT3 4 H F4 ik (P<0.05, P<0.01) ; & 5l £ 41 PTGS2, MAPK1, PI3K, Akt2, JAK2,STAT3 mRNA
F Ik I PIBK, Akt2, JAK 2, STAT3 45 11 3¢ 35 fit I ik (P<0.05,P<0.01) . 4518 : I JR K 2€ %) APN HA — 5 B 7 2L, 1 bR B 4 &
FEME R O 2805, 23000, FEPLH v] B8 540 PISK/AKLE 5 3 % Hl JAK2/STAT3 {5 5 1l g T M e 3k A 54 .
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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 (MONO) , and lymphocytes (LY ) (P<0.05, P<0.01), and
elevated levels of nuclear factor-«kB(NF-«B) , 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-xB, 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 (MAPK1)/extracellular signal-regulated
protein kinase 2 (ERK?2), 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 mMRNA expression of
MAPK1, 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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IHIT APN I 23 A AL, LU 4 0F 5% 1 bR i 3% 36
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%5 SCXK (5% ) 2014-0004, #it 5 11401300043335,
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I bR 58 (Ll v B B T on i 25 A IR A L [ 2
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YA A PR F] L 45 70027805) 5 1L-6, i 83 TR AE [H
F-a (TNF-o) i 5 5 92 W B 5 (ELISA) i 7 &,
WEPie —dt, I FEI R b (R LAY T
A BR A L5 43 9 A 2231696905, 2401680925,
BST15D07AF54,BST14J10A50) ; 1% #% 5 P 1 (NF ) -
kB p65 ELISA i 7 & (I DL B S W B A BR A
Al , 4t %5 202009) ; RNA 2 B 57 & , QuantiNova
SYBR Green % 4 W £ =\ )z Jii (PCR) Kit (500)
(QIAGEN/Gmb 24 #] , #it 5 43 4l 2 163048069,
163039888) ; Transcriptor First Strand cDNA
Synthesis Kit(Roche 2 A&l , it 5 43112721) ; B I fit
JULEE 3- 34 B (P13K) — 4T , Janus 3 fif 2 (JAK2) —4T,
T i T NV ST TR 7 3(STAT3) — i, B-NL s &
[ (B-actin) —$1 ( Cell Signaling Technology 2 & , it
245 B R #4257 , #3230, #9139, #3700) ; 5K 11 14 il B2
(Akt2) — T (Bioworld Technology 2% # , it &
BS4270).

754 B SR -n] UL 43 60 BE T (g gE T E SE R
AL PR AG BN F ) 5 IXA T25 % i 5 A 3 Bl (4
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4 A 8 1MW 5> B AL (35 [ DREW 2 # ) ; Protein
Simple %Y & I 15 A4 43 BT & 48 (36 [@ Protein Simple
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2 Hik
2.1 FhWEREH Sz K RUE B M SR
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N2 A i PR AE T B 55 43 ) ) I RE AR 2 £ OF
g8 A 2, 3l ke Je P B 25 ok TB £ 1) % bt
PN 22 18 T ARG B Ay, nn=0.36 F4 K I 352 v [G 1 T4 TR
0.5 mL, SR J& i 5 1 BE S 1 Y % A 2 WA g , o i R 4
Wi = U3, KA LN ERRE WIS, BRES
JEEED) R PO TR, TR G 24 h, 3k £ RE
A1 T i R A S FLER R DR A RO R . K A
BY Y BEABE L o B R ZH O R U B A
(0.1 g-kg™, i PR i 7.5 4% ) , il /R e FE A% . & 51
#41(0.32,0.64,1.28 g-kg™) , 4> B A 24 T Al IR
241 1 3.25, 7.5 F 1548 , B BRI BE U1 IF 51 8% bk 12
A AR K 0.5 mL R )5 4 & il 45 10 HBR TR 41k
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BOHE PR AT I TR 30 AL O 3, PR O 2 A 3 09 1k
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14 G 30 o 2 W S S A AL s B4 B 25 W A OGS
Wk, X % 38 A A O R 25 B R (B A RO
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AR 27 1843 10 1T Ak 43 Ze P i A LS (SMILES)
15 B K 2D 503 3D W45 #4155 T16 & 9 iy 38 5 1t
mo KEEeAsYNESEEELSA
SwissTargetPrediction ( http : //www. swisstargetprediction.
ch/) B 5 78 v E 47 8000 , 4 AP 1k “Homosapiens™ , I
£ JF % HHH Probability>0 fit 78 7 I 5 B 2

2.4 CHURZ-IE PR -VE A R
TE I DR JIE 48 v 28 H0 B9 3 P A F0RH SG AR T A
T A Cytoscape 3.7.0 # {4 v, 44 8 “ Bk 25 - 3% 1 1
G -VE 37 4%

2.5 APNHCHL S0 LL“Acute pyelonephritis”
“pyelonephritis” “nephropyelitis” > 5 & i) 7 14 J7 #
¥ B4 % (TTD, https: //db.idrblab.org/ttd/) , 25 ¥ %k
& &£ (DrugBank, https : //www.drugbank.ca/) , % ¥ 18
KBy HE A 5 98 A8 v 5 BCHE P (DisGeNET, https://
www.disgenet.org/) , A 25 5 K 45 )% (GeneCards,
https: //www.genecards.org/) , 7£ £ A\ 28 7 18 /K 5t 1%
B 2 (OMIM , https : /lomim.org/) , & I 5 %4 1%
gy BN S & A AR M A E L E
Shy 59 I P B E e

2.6 I bR S HETA YT APN JE[R] ST A 0 e OKF i bR
Jiz 2 19 A FH I A, APIN 2 3 A G BB S50 R AR 46 5 B
43 #r T. . (http://www. ehbio. com/ImageGP/index.
php/Home/Index/VennDiagram. html) 3% B 1k & ¥ iR
7 APN (1) 3 [] 1 45
2.7 IfiL PR S B P 23 - APN I 5 EE 1T LA ) 4%
MORSEE K 2.6 00 R A5 ) 1Y S8 HEHE 23 A STRING
11.0b (https: //string-db.org/) & 1 5 4> #71 V- & , & A
Fh 2% Bl “Homosapiens” , fi /)N B AR AE FH B {8 % &
4 “highest confidence” (>0.7) , Ho4x 1% B ¥ 0 BRIA %
BRI -8 SO BAE (PP I 45 1A KA
2.5 A Cytoscape 3.7.0 # {4 v 22 il PPI W 2% , F H
“Tools” H1 [ “Network Analysis” Ifj G #E 17 ¥ 2% # $
S50 43 B, LA 83 BE (4 B2 {H (Degree) |, 4% 3T H o0 PR
(CC) Jr#rb oM (BC) My br e, i 8 th 5 s B2 & T
SERE A A
2.8 IfiL bR IS BE I 1 B 43 - APN B 85 ) BE 5 3 B 1Y =
e AT W O B A i DR i B R R APN Y G 5§
A5 KRN 7 B T HL (Metascape, http : //metascape.
org/) 5, & B P<0.01, X 5 5 ¥ 5 k47 5 PR AR {4
(GO) B £/ th Mt # B K A L 4 A/ #BH 4 1
(KEGG) i it & 4 73 #r , L 4 P {51 2% 1 20 19 GO
4 5 B KEGG 3 # , 1 1% 2 5 4 { (http://
www.ehbio.com/) 5+ #7F & , 747 55 3 AT 0 Ak Ak B
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2.9 Real-time PCRGIF IELH UL KA W g
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B 0, B 52 5 % Image J 1.53a #1440 BT & &%
WK FEAE , 5 N 2 B-actin BY K B L AE ] T 483t
G310
211 HEitsaor i B 5 R 5 A SPSS 13.0.0 #k
F R JH L R ANOVA 43 B Ak 21, P<0.05 3 ] 22 5+
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(P<0.05,P<0.01) ; S A4 L # , K Ay A e A
Fb A R0 JUE 5 48 £ 34 A 8] B2 EE Y B IR (P<0.05, P<
0.01), W& 1. 454 il H LA £ W1 45 45 25 41 5 F Y
2 HE AT, A U D S R R R R YA DR
/b U B A R VD R I B A 24 T LA R AR AU 1Y
i1 .

3.1.2 KEMLF AN S5 AdmEF R4l
AR A A0 (WBC) , kL 40 i (NEUT) , B
A (MONO) , i I 48 ffl (LY ) ¥4 7+ 15 (P<0.05, P<
0.01), 5 8 & 4 b &L, & 45 25 44 WBC, NEUT,
MONO, LY ¥4 % ik (P<0.05,P<0.01) , L 3% 2. it
WY 9> BRI PR B 2E AT LA B K B WBC,
NEUT,MONO, LY ik # i £ , 7T Ly 5 KR
HPETIRE

3.1.3 MERMERTFEM S5 AdmEF R4
Fb %, #5841 TNF-a, IL-6, NF-«B 7K 3F T} 5 (P<
0.05, P<0.01) , 5 45 4 4 L 45, 4% 45 25 41 TNF-«,

F2 MEREFEX APN KR IE M EIE (X+s)

F1 MRBETEITAPN KRAESFRIBEMI (X+s)
Table 1  Effect of Xueniao capsuleon viscera index in APN rats

(X£s)
B 7 b JIE 25 75 £k
21 5 B L AE %

il /A Ig-kg® fedi B AR % lg-kg
ZH 10 0.98+0.05 0.41+0.03
TR 10 1.14+0.10 2.74+0.98
AL 8 1.51+0.16"%  3.82+0.86"%
Wi 10 0.1 1.05+0.09% 0.60+0.14%
1M PR B 3 9 0.32 1.33+0.16% 2.89+0.87%

10 0.64 1.16+0.11% 2.61+0.82°
10 1.28 1.09+0.09% 2.40+1.18%

T 5 a8 141 VP<0.01; 5 8 T R 41k 4 2'P<0.05, P¥P<
0.01; 5H M 4 Ho %5 “P<0.05,%P<0.01(F£ 2,3[)
IL-6, NF-«B 7K °F- ¥ 4 F% ik (P<0.05, P<0.01) , i
253 UL R 2 N I DR e A T LA A I L 5 e
A

Table 2 Effect of Xueniao capsule on blood routine in APN rats (X+s) x10°4>/L
20 5 B R Fl 4k /g- kg™ WBC NEUT MONO LY
2 10 4.19+1.22 1.25+0.34 0.28+0.08 2.2240.82
BFA 10 6.13+2.46 2.65%1.40 0.49+0.12 3.02+0.88
LY 8 11.22+2.60%% 6.68+1.22"% 0.68+0.17"% 3.88+1.03"?
Wi R 10 0.1 4.22+1.69 1.91+0.70% 0.29+0.13% 2.07+0.65%
N7 9 0.32 6.59+1.95 3.53+0.87% 0.43+0.17% 2.96+1.06*
9 0.64 5.56+1.26° 2.53+1.20% 0.41+0.16% 2.82+0.95%
9 1.28 4.92+2.05% 2.22+0.85% 0.34%0.11% 2.58+0.95%
#*3 MREENAPNKARMFRERFHZIE (Xts)
Table 3 Effect of Xueniao capsuleon serum inflammatory factors in APN rats (X+s) ng-L*
205 B A F /g kg™t TNF-a IL-6 NF-«B
2 H 10 50.79+15.25 41.63+14.07 150.57+25.59
BFAR 10 85.44+23.23 62.80+12.54 193.93+31.46
LR 8 168.96+19.59"% 101.69+27.32"% 225.13+49.05"?
W R 10 0.1 73.61%15.03% 61.36+13.52% 178.10+26.68%
0L DR g A1 ) ek 9 0.32 117.77+38.51% 77.46+13.94% 181.89+30.29%
0L DR e 2 v ) ik 9 0.64 90.21+14.94% 71.21%#11.59% 165.74+38.41%
I B JE 2 vy 7 ik 9 1.28 79.28+10.67% 65.49+12.55% 167.93+20.36%

3.2 I bR S B T PR AN A B v AE R T e A
i T R SR 7 2 ) 0 DR R A 0% S T 1 A3 414,
HAPEE 184 174 A3 T 6 4. Kl
WA S B S A SwissTargetPrediction %4 )% 1,
ARAT 820 Ak A W 1 I HE A5, B B A 306 4,
TR AT 4201 A5 R AT 940 WLk 4
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3.3 IR IR HEIGTT APN AT B 5 A i e a4
it VPR U 18 O ) 2 F 02 A B A5 B 5 APN AH G 1 2
AL T 4124 H AL TR A AR S
APN #8528 3 45 B Bt J5 45 21 28 46 14 38 6 #0
394, 43 il o Pim-1 J5t 9 2 AL (PIML) | 8 IE 04 T &
fitt (XDH) , %5 i 4% /& % 5 1 61 2(SLC5A2) , ik
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Table 4 Main active ingredient of Xueniao capsule
2 i = TE PR 25 FRic BB A S
i Al ot i 2 YYR5 M2
BQ2 [ WSE =y YYR6 FHER
BQ3 F 2 i YYR7 RIATHE
BQ4 5-[(Z)-2-(3,4- " R Bk Ak ) 0 ik T 1) 25 — 1) YYRS FAE]
BQ5 i oo YYR9 DA
BQ6 P& AT YYR10 W
c1 B4 [ i YYR11 AR P R
BQ8 IS YYR12 kL 52
BQ9 HALH YYR13 T R
BQ10  hJEEHi YYR14 - A R I TR
BQ11  SEALTT YYR15 T+ J R H Ik g
BQ12  —EMEk®R YYR16 A5 B ol
BQ13  Jiil ~A M)k E c1 B4 [ 5
BQ14  (2R,3S)-2-(3,5-dihydroxyphenyl)chroman-3,5, 7-triol A2 WE TR
BQ15 A fiifE PR zZLZ1 Xof 5 L TP R
A2 W TR A2 BE TR
BQ17  JFJLZ® B1 LA R
B YYR1 Ml HE ZLZ4 JE LS

Al RGN ZLZ5 1675 % -3-H A
YYR3 R R ZLZ6 BB TR LA i
YYR4  BKK Al

fif 1(DPEP1),GLI & %448 2(GLI2), Serpin Z % E
B¢ 51 1(SERPINEL) , 5 i 4 J& 25 11§ 9(MMP-9) ,
M Z K (AR),IL-6, HEE H (ALB) , i i 4 1A K
% 22 i 51 6(SLC22A6) ,, DNA i b 5 ¥ il 11 alpha
(TOP2A) , 41 Jid {6 2 PA50 % i 1 K ik A IR 5 2
(CYP1A2) , 4 g {0, % PAS0 5 % 3 W% i A I 5t 4
(CYP3A4) , 40 it {f X PAS0 % % 10 K i A i 51 1
(CYP1A1l),TNF, Il % W K 4 K I F A(VEGFA) ,
e+ 1 (F2), ik B+ 321k 1(CXCR1) , B &
(REN) , 41 fits /] %5 Bt 4> 7 1(ICAM1) , IL-2, RET J&
R A, P 1 90 Alpha O A 2K B 1
(HSP90AAL) G # A K H F (PGF) , B I IR &= - N i
FAL YA 2(PTGS2) , MAPK L ( 22 %4 51 840 3% 1) &
PR 1), ¥ IR 3K K% 22 Wl B2 12(SLC22A12)
MMP-3, Bt 1fL (R F X (F10) , 1 80 1fn & X5k & 1T Z 1K
(AGTR1), 4% D 2K (VDR),STAT3, 4 F iz %
K a(RARA) , 32 14 1% 22 1R Wl (KIT) |, ity s il 338 2
S (TERT) , JAK2, % i & B 2 % k& W 5
(ALDH2) , Fms #H 3¢ 57 {4 i 22 IR ¥ i 3(FLT3) , iX

39 /™ B A5 BI Ay ol BR S R 7 APN R AT 3 B A
) 0fi PR B 4 3R I APN R 36 A H T, DL 3 9 R
[ Ea

3.4 Il bR S I T oy R A -APN FE PP 5 11
F4g gt #%Li_sg/u\‘iﬁifﬁem‘?r/\STRlNGﬁ?EJ?F
AR AE M T AR A L, SR 24N T s S M gk PRI
2% ﬁLﬁHCytoscapeSYOﬁ?MfF s il PP 2% 4]
2 W 28 2L AT 228 %1, 3T A1 A, DLBE SR IR 2
35 UL EEA R KL 2 A 394
AH S0 5 5 A Metascape - & #1417 GO & 4 0 b I
KEGG 15 5 i % 53 #7 -

351 GOHE GO ®EESNT I CHF &1y e
Gy A, A P E % T 3 BUAT 20 4~ GO 4 M 45 H L GO
LEET 704N A YR, 22 -4 L 4 43,59 1~ 4
FUiEe, W 5~7,

35.2 KEGGEMHH H KEGG 5 5 i 4h
REoR, %%E‘ﬁz%@iﬁﬁﬂﬁﬁﬁ% W PR 95 I
RAE T AGE/RAGE 15 538 I | IL-17 {55 5 3 %,

Th17 4 e 434k , TNF {5 5 i % , PISK/AKt {5 5 1 i,
- 213 -
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®5 MRKRERTAPNHGO £ EXEES
Table 5 GO biological process in treatment of APN with Xueniao

*6 MRERTEARTT APNHI GO AR

Table 6 GO cell composition in treatment of APN with Xueniao

capsule capsule
FEH PR B
GO ik IgP " GO itig IgP

fig g N He g S

GO:0030335 positive regulation of cell migration -14.90 15 G0O:0005788 endoplasmic reticulum lumen -5.19 6
GO:2000147 positive regulation of cell motility — -14.63 15 G0:0045121 membrane raft -5.04 6
G0:0051272  positive regulation of cellular -14.45 15 G0:0098857 membrane microdomain -5.03 6

component movement )
G0:0098589 membrane region -4.94 6

G0O:0040017 positive regulation of locomotion -14.33 15

G0O:0072593 reactive oxygen species metabol- -14.12 12

ic process

G0:0046425 regulation of JAK-STAT cascade -14.04 10

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

G0:1904894 positive regulation of STAT cascade -13.80 9

G0:1904892 regulation of STAT cascade -13.76 10

G0:0007259 JAK-STAT cascade -13.48 10

G0:0032496 response to lipopolysaccharide -13.25 12

G0:0097696 STAT cascade -13.21 10

G0:0002237 response to molecule of bacterial -12.96 12
origin

G0:0042531 positive regulation of tyrosine -12.81 8
phosphorylation of STAT protein

G0:0019221 cytokine-mediated  signaling -12.67 15
pathway

G0:2000377 regulation of reactive oxygen -12.57 10
species metabolic process

G0:0042509 regulation of tyrosine -12.26 8
phosphorylation of STAT protein

G0:0071407 cellular response to organic -12.20 13
cyclic compound

G0:0007260 tyrosine phosphorylation of -12.13 8
STAT protein

G0:2000379 positive regulation of reactive -11.57 8

oxygen species metabolic process

JAK/STAT {5 5 i [ 55, UL 1 5 Y RN 25, B Al I
ARG IR 8, ik S R B Il bR A 8 2 3E ik R Y
Z ANt AR R 2 Al I P R R 9T APN Y
PEHL

FII FH Cytoscape 3.7.0 % 4 4 2 ifin iR fie 2 3% 14 1%
o3 -2 £ A -3 N 45, UL IR N 2 . g
Cytoscape 3.7.0 PN & 1Y T GE 43 BT IfiL IR I 48 35 7 APN
W 2% ¥ FD 2 80, A9 B0 B4 B0 VB R S
DA AF g b 1, O 26 1 40 50 B8 {8 R 45 T b 2 fk
B, 2 W 2 W B R R 10, T L A g Sk o SR
JEEHER T APN 11 32 B2 1 43, Hovk SR BROK Al B 3% B2

- 214 -

G0:0009897 external side of plasma membrane -4.54 6

GO:0034774 secretory granule lumen -3.93 5
G0:0031012 extracellular matrix -3.85 6
G0:0031093 platelet alpha granule lumen -3.84 3
G0O:0060205 cytoplasmic vesicle lumen -3.82 5
G0:0031983 vesicle lumen -3.82 5
G0:0098552 side of membrane -3.59 6
G0:0005901 caveola -3.57 3
G0:0031091 platelet alpha granule -3.45 3
G0:0044853 plasma membrane raft -3.19 3
G0:1904813 ficolin-1-rich granule lumen -3.06 3
G0:0043235 receptor complex -2.97 5
G0:0090575 RNA polymerase I transcription -2.72 3

factor complex

G0:0101002 ficolin-1-rich granule -2.56 3

G0:0062023 collagen-containing extracellular ~ -2.48 4

matrix

GO:0044798 nuclear transcription factor complex -2.46 3

b9 Mh R R EEE 8, WL 9. X EEfRBEIL AT
FETE ML IR 8 BE36 97 APN e 35 H 2AE T . PTGS2
T W 45 v 1) 4 42 T Ry 22, 5 PTG S2 Jy Ifit bR 5 4 34
¥ APN I = 5§ 5, MAPK L, B 2 32 1K (AR)
IL-6, TERT TNF-a., MMP-9,VEGFA,STAT3, IL-2 13
SR FH X S S, UL AR 10 th 45 T AR AE
LAMEAE S 2 A5 5 Z 8] W A0 B VE R TR) B ]
REAFTEA AL G AL R TR LA 38 i i 4,
XA R EL T 2 2 o 5 2 0 AN 2 R R AR
A BL T

3.6 LEMINIE

3.6.1 Ifil JR I %% %} PTGS2, MAPK1, PI3K, Akt2,
JAK2,STAT3 mRNA FEiERY 52 M X W 45 24 B~
T Y g5 SR AT A s L 4T T PTGS2, MAPKL,
PI3K, Akt2,JAK2,STAT3 mRNA 3 ik /K 3 i 46 I .
MRNAZ R WoR , 525 Hdl H i, BRI 4L 1Y PTGS2,
MAPK1,PI3K,Akt2,JAK2,STAT3 mRNA fit) £ ik =
TR (P<0.01) ; SRR A L%, o FR e % 41K 571 i
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*®7 MRKREKFEERTT APNBI GO & FIhEE
Table 7 GO molecular functions in treatment of APN with

Xueniao capsule

HE A
GO Iy fig 1gP
I fig [¢] ¥
G0:0101021 estrogen 2-hydroxylase activity -749 3

G0:0101020 estrogen 16-alpha-hydroxylase activity —-6.75 3

G0O:0016725  oxidoreductase activity,actingon CH -6.42 3
or CH2 groups
G0:0048037 cofactor binding -6.11 8
G0:0020037 heme binding -574 5
GO:0046906 tetrapyrrole binding -558 5
G0O:0070330 aromatase activity -5.14 3
G0O:0016712 oxidoreductase activity, acting on -4.69 3
paired donors, with incorporation or
reduction of molecular oxyge
G0:0019825 oxygen binding -465 3
G0:0008395 steroid hydroxylase activity -458 3
G0:0005506 iron ion binding -4.09 4
G0O:0016705 oxidoreductase activity,acting on -3.99 4
paired donors, with incorporation or
reduction of molecular oxyge
G0O:0004497 monooxygenase activity -331 3
G0:0016491 oxidoreductase activity -3.07 6
G0:0005126 cytokine receptor binding -6.92 7
G0:0070851 growth factor receptor binding -575 5
G0:0008083 growth factor activity -535 5
G0:0048018 receptor ligand activity -411 6
G0:0030545 receptor regulator activity -387 6
GO0:0005125 cytokine activity -3.48 4

21 MAPK1, PI3K, JAK2, STAT3 % ik & b & [& 1%
(P<0.01) ; H1 #) i# 44 MAPK1,PTGS2, PI3K, JAK2,
STAT3 3 ik f B& It (P<0.05, P<0.01) ; /& 7 & 41
PTGS2, MAPK1, PI3K, Akt2, JAK2, STAT3 % ik &
W A% (P<0.05,P<0.01), .3 11,12,
3.6.2 IR I 4L XF PI3K , Akt2,JAK2,STAT3 & 11
FIKM U Western blot 45 R £, 525 A b
AL RRIZH ) PIBK, Akt2, JAK2, STAT3 1Y 1 H % 1&
T (P<0.01) S5 AL Fb 4, IG5 = 4 PISK,
JAK2, STAT3 i | H # i5 = ¥ % fik (P<0.05, P<
0.01); %) & 2H PI3K , JAK2, STAT3 1 & 1 £ 15 &
WA (P<0.01) ; /i #I & 2H PI3K ,JAK2,STAT3 1Y 4 M
F kK (P<0.05,P<0.01), L% 13, 1,
4 iFig

AW FE T 2 % IR S B VR IT APN (1) 24 3L AT

TR, A SRR A 2 A 5 I I A 4 L
BRI AN TR R A el /I LRV o 5 s i R B A B
Y 21 Y /0 iR RN R 10 B 4 2 4% 4 I O E R
A I S% M R 1 A 4 2R Bt PR S € T LA
TR RERE F R IK ZRA DL B Z5 AT DL bR i 2
X T APN HA —E B 2597 3L .

SR G 0 2 24 32 1 JEUIES 5 0 9 L 3l L A b
T A 1y, BKOK AlBE , Al 3R AT RE R i R K 2
B 97 APN ) & % A 43 , PTGS2, MAPK1, IL-6,
TNF-a, VEGFA, IL-2 7] f& A IfiL FR B 2 37 7 APN 11y
K HE R AT, i KEGG 3 [ & 48 43 B 45 L w0 o iR
TR TT 2 R RV B O IL-17 5
i %, Th17 15 538 #% , TNF {5 538 #% \PIBK/AKt {5 &
i P JAKISTAT 15 5 38 % 5558 i o DL b iy 3000 1y
38 5 Il R B 92 VA 97 APN Y E — 25 T 5 2 4t S ik
Y525 %k

PTGS2 X FR 3 A & B 2(COX-2) , 78 4 4iE X I
R FRRAE R . COXTEHRBE 45 140 T K 48 A= U 4%
2 W6 7 Ak h AT 91 IR R G2(PGG2) 4R I i Ak 1y il
PGG2 it 5 M i 41 I & H2(PGH2) ,PGH2 £ i — 4
i A Al R A R 2R R M M R AR R R
97 3¢ BH B B 1 4 ) COX-2 7] D)k 3440 48 VB
fiff I A FH 0 BT R DG RRORD AR % 2R S AR S R BT R
25100 MAPKL, 22 24 J5035 b 85 1 38 i 2 40 1 PN
— Rt R 15 2= R AR G, A AME S R T
(ERK)J& MAPKSs [ 4 W i 2 — , i i b S5 % 8%
I 28 Bl R A 2 40 T i 22 0 0 SRR R N Y A
L e Z 5 S ERK YIS A 1T 5 2020 B 43 0 K it 1Y
TNF-a, IL-6"", 1L-6 J& £ 211 48 M 40 i B, i
PARZ A L LA B L A 7 AR R AR R A BT IR £ 1 G
LR, 25 RAE R e RAE AT . 1L-6 AL
XTI N B AN B 58 RE AN i EL A B B2 I B00E R
PEVE AN I8 255 5 S0k 01 8 (A0 A B, 8 1k Rk
PN A R (I SR I 7 e
IL-6 A LLAE 1 v 200 R ok B 200 i 43 0 56 1 TR 7
BRI 8 AT I, BT R I 1L-6 114 1l T vk B AT LA
W AR R B 2 N AL AR A E R B 5 A 2L A
B AR AR, TNF-o 328 i 15 A6 00 PR A% 5 15 40
L= A B Tz B A W A A AR RE O R
PENE GNP REEEN, HASG N —FhEE
B A A R, AT B — 20 fiE #F 1L-6, IL-8, 1L-10 % 4f
JL R 1 7= A i — 2B 0 R RE S Y. TNF-a ]
5 1R TNF Z K (TNFRL) 45 &, 0% NF-«B & 12,
PR N 0 R AE R AR #F COX-2, IL-18, IL-6 45 %8

- 215 -
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Table 8 Enrichment results of key target pathways in treatment of APN with Xueniao capsule

GO i IgP %/ﬁ eSS
hsa05200 pathways in cancer -17.15 15 AGTR1, AR, FLT3, GLI2, HSP90AAL, IL-6, KITMMP-9, PGF,
MAPK1,PTGS2,RARA,RET,STAT3,VEGFA
hsa04933 AGE-RAGE signaling pathway in -15.61 10 AGTR1, ICAM1, IL-6, JAK2, SERPINE1, PIM1, MAPK1, STAT3,
diabetic complications TNF,VEGFA
hsa04657 IL-17 signaling pathway -10.06 7  HSP90AAL,IL-6,MMP-3,MMP-9, MAPK1,PTGS2, TNF
hsa05221 acute myeloid leukemia -9.66 6 FLT3,KIT,PIM1,MAPK1,RARA,STAT3
hsa04659 Th17 cell differentiation -9.63 7 HSP90AAL,IL-2,IL-6,JAK2,MAPK1,RARA,STAT3
hsa04668 TNF signaling pathway -9.60 7 ICAM1,IL-6,MMP-3,MMP-9, MAPK1,PTGS2, TNF
hsa04151 PI3K/Akt signaling pathway -7.43 8 HSP90AAL,IL-2,IL-6,JAK2,KIT,PGF,MAPK1,VEGFA
hsa01521 EGFR tyrosine kinase inhibitor resistance -6.90 5 IL-6,JAK2,MAPK1,STAT3,VEGFA
hsa04060 cytokine-cytokine receptor interaction -6.84 7 FLT3,IL-2,IL-6,CXCR1,KIT,TNF,VEGFA
hsa05323 rheumatoid arthritis -6.62 5 ICAM1,IL-6,MMP-3,TNF,VEGFA
hsa04066 HIF-1 signaling pathway -6.36 5 IL-6,SERPINE1,MAPK1,STAT3,VEGFA
hsa05142 Chagas disease( American trypanosomiasis) —6.34 5 IL-2,IL-6,SERPINE1,MAPK1,TNF
hsa05418 fluid shear stress and atherosclerosis -5.63 5 HSP90AAL,ICAM1,MMP-9,TNF,VEGFA
hsa05161 hepatitis B -5.60 5 IL-6,MMP-9, MAPK1,STAT3,TNF
hsa05321 inflammatory bowel disease (IBD) -5.55 4 IL-2,1L-6,STAT3,TNF
hsa05230 central carbon metabolism in cancer -5.55 4 FLT3,KIT,MAPK1,RET
hsa04630 JAK/STAT signaling pathway -5.43 5 IL-2,IL-6,JAK2,PIM1,STAT3
hsa05140 leishmaniasis -5.34 4  JAK2,MAPK1,PTGS2,TNF
hsa05206 microRNAs in cancer -5.26 6 MMP-9,PIM1,MAPK1,PTGS2,STAT3,VEGFA
hsa05164 influenza A -5.21 5 ICAM1,IL-6,JAK,2MAPK1,TNF

*9 MERBETIZFUERSNET RBLESH
Table 9 Network node characteristic parameters of main active

ingredients of Xueniao capsule

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

main active ingredients of Xueniao capsule

15y I R R
iz

1 2% 1y 11 0.08710.4077
HAK A5 9 0.04620.3696
il e R 8 0.03430.3333
R R 7 0.03550.4185
NSk J5) 7 0.02910.3696
V3 R 6 0.02850.4113
A 5L TR 6 0.02710.3480
EE ) 6 0.02470.3815
5-[(2)-2-(3,4- "R HIRIL) M K M4 — B 6 0.0228 0.353 2
B TR R L AR i 6 0.00910.3455

5E P 1 45 62 . VEGFA 7E Il 45 A= 5% A 1A 52 20 g

A S = W ST TR v v g OB 7 A et | B e

B, 400 20 B 08 T 015 S B L A . R IR R
- 216 -

SN i S s i
PTGS2 22 0.2220 0.437 8
MAPK1 20 0.118 4 0.4148
AR 19 0.152 3 0.400 8
IL-6 17 0.0657 0.394 2
TERT 15 0.1127 0.397 5
TNF-a 13 0.0327 0.353 2
MMP-9 13 0.058 5 0.394 2
VEGFA 11 0.0329 0.378 5
STAT3 11 0.024 8 0.366 8
IL-2 10 0.0453 0.350 6

B il P B AR A AT LT B B A B R AR
PIBK, 5 — 2L R PRSI A7 G o IL-2 2y 35 AL By
T 40 M Ak, BAT A o O L A0 B A R SR L e A Y
PR, X5 BILAAC B G 92 107 25 R0 s 2 S g 25 A o AR
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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 g/ 2 Fl /g kg™ Akt2 PI3K JAK2
2 H 10 0.221 6+0.003 5 0.231 3+0.113 7 0.404 8+0.030 6
F 7 8 1.166 1+0.056 1V 1.115 40.557 0V 1.001 3+0.073 1%
1L R e 28 9 0.32 0.847 9+0.156 3 0.558 7+0.146 0% 0.705 3+0.065 4
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 5%

528 4L R YP<0.01; SR 4 4% 2 P<0.05, % P<0.01( £ 12d]) .

x£12 MERKEXAPNKRESH

Z1 STAT3,PTGS2, MAPK1 mRNA %i%

BN (X£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

4151 Kl R /g kg™
2= H 10
ki 8
1M bR K B 9 0.32
9 0.64
9 1.28

0.158 9+0.005 4

1.000 1£0.022 3V
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 2V
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 9V
0.668 7+0.079 9%
0.538 2+0.002 0%

0.452 0+0.024 5%

#13 MERKRFEX APN KR ZEHLAPI3K,AKt2,JAK2,STAT3EA R EEN &

Y 0E (X+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 Bl A FlH g kg™ PI3K/B-actin Akt2/B-actin STAT3/B-actin JAK2/B-actin
2 H 10 0.51+0.18 0.87+0.07 0.24%0.07 0.51+0.24
e 8 0.85+0.15% 1.00+0.38" 0.93+0.57? 1.5420.30"
1M PR BE 4 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+0.47% 0.07+0.01%
9 1.28 0.19+0.10% 0.90+0.18 0.02+0.01% 0.02+0.01%
I 5% A4 A VP<0.01,PP<0.05; 51 2 He % ' P<0.05,P<0.01,
RE I B f e M R s B 2 R 2 T

PIBKQ“- - 85kDa
Akt2 “.“ 60 kDa

125 kDa

élﬁﬂ’@i&”ﬁ“a'”?o

b AN Bl S e 2 SR AT R I DR S S T DL
P PI3K, Akt2,JAK2,STAT3 3L K 5 1 i & 1k,
A 5 1L DR I 9835 9T APN 1] BE 18 i PISK/AKLHE H%
5 JAK/STAT i % 2 [7) & ¥ 4F H . JAKISTAT {5
i SRR 22 A 15 5 5 S SR R R AR 2 I
1 98 RE AR 5 38 B, 5 B 1 B H 0 R A M 5 s R L
pacin. - .. ] a@ﬁzémﬂal%%rs'ﬁmwwm 1% 5 3 o A

B c D E B il g wF K 3 IL-6(gpl30) AR K, IL-6

A Z B BEAILLCLlfi R BEAR ) 4L 5 D. il SR R o) WOVE ARG 2 OE 5 25 A i JAK TR 1 L JAK
20 E. I IR e 2 i R L

D=t % s > 57 7w e

Bl &AAPNARAEBHLPISK,AKt2,JAK2,STAT3IEHHE X EEIRALIS  JAK & ﬁ%@é%%u;zy‘”w%@&

Fig. 1 Electrophoresis of PI3K, Akt2, JAK2, and STAT3 protein 14 » 85 7 A SH2 45 14 1) STAT 4 11 1 H: 9 1 Ak {3

g4y Y STAT3 Wiz fb J5 STAT3 M B N B
. 217 -

JAK2

s o ... o

in the left Kidney tissue APN rats in each group lﬁjﬂ‘ﬁ:f
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JF 55 505 DR 245 B DT R YT R DR A B SR T M L DL

Tk 3 — o TS RIE S . 5 R W AE AR E

ARy THER (IFN-y) AT 58 i JAK/STAT 38 # 52 2

TR A b 58 0 4 L PR 9 2800, W] IS IL-10, IL-4 42

A JE 1 JAK/STAT i i 9 il 48 5 J i i 4 K

PIBK/AKt 5 5 i % S 45 il 40 i A= <, 12 %%, 1 58 Al

AR B — 2% H AR 5 i, 7E AORE b A RO

I 5 95 B R 5 5 114 & o AL ahl b RS B

PIBK/AKt (5 5l 2 5 R 2 F oL BENT

Ui, >4 PIBK/AK {5 538 [ 1 T , Akt 7% 3% 21 41 Jifd Jot

FAH M A%, AKt3E 5 B 85 R 1k 7T LLIA 5 2 A AL 4

VEGF, MAPK, NF-«B, p53 ( A A& 3l i 2 ] ) 76 P Y

i T U R B . NF-xB 2 LR 52 RORE BT 2

—, 7 B A T A AR R PR R 3k, Akt IS NF-<B

B3 1 2K (1B ) B4 (1kKa) , 5 2 NF-«B 1 310 41

7 1B By B i, AT e NF-«B A 20 i 5w B T ok

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

A S B 38 Aok D £ 24 3 ) L S 5 5 ik

WAL I PR S 2R 6 TT APN IR 202 2 7 i,

A 2l AL R R . S BRI AL H

LR T E T 2 0 AR A SR Ok B IE , AR S5 A Ifi BR

JKE B IE T APN X —AF 58 Oy I S 4t TSR S — e Y

I B 5 LAl

[(FIFEHR] AXRAEEETHEFE,
(5% 30k ]

(1] Z=FR, w2 td e, 5 . EROE 20k B i &
IR B AR A e T S s S BE R 2 [0 ], vh [
& U, 2020,29(12) : 2133-2136.

(2] XEsRHBK, BT ESE . S0k B o B 2 IR B & o L
il By BF 7T Bk R [J]. S8 B H ¢ ik, 2019, 26 (10) ¢
1292-1294.

(3] W, mgisk, stk ie . S5 & B RIG RS A
25[J]. ARZEEE,2020,63(8):810-813.

(4] et SAESE, el . 248 5 E R D ERT O
G LI]. S R A5, 2019,35(6) : 759-760.

(5] #3577, sk s Bk pi 4 5 25 BRI Y A 52 3k
JELJ]. 25455 ,2013,32(4):229-231.

[ 6] MyIyas, B . By sy 5 2 B4R FH B 90 L
[J]. " EEEZ 54%,2019,16(15) :21-24.

(7] WM JE 7R . bR 5 50 A s 48 8L R 19 4
ALa]. fEat ik, 2018,27(6) : 1-5.

[ 8] fEH, XBHEH , LIGM 55 . (W48 25 B2 A5 b 2 U Y
WF 58 HE J' K T s iy P[] T2y, 2020,51(18) ¢
4789-4797.

- 218 -

[9]

[13]

[14]

[15]

[19]

[20]

[21]

[22]

LR, XU L MR G T 2 M o B A AL
PRI RIE T[], BIR VIR, 2018,9(9) : 24-25.
HASN LI PR 2 AE 2k B R R T T RO SR K
XF 4 R F 19 52 m BIF 5T (3], Hh AL U5 2Y , 2018, 16
(11):92-93.

R A = RN A IR B R T JCRE R 1N
PR 397 s WL 46 (3], v I op 7Y R 45 5 A
2012,13(4):345-346.

Wi, b Z a0 A0, A5 . S5 A0 R R R T R IR
52 3% % 2 B o AR A AL R BRI A LRI (9], o
A%#4,2017,39(8):1705-1709.

08 O (| N7 R TR T X ol & B = R L € i Y VA 14
FEHIHLEIOF 58 (D], A5« 1l 74 45 v B2 25 F 5% B
2017.

SRR IV AT AR T, A 2O R R R B AR Y
S E ML E R 2 B 2 A, 2007, 1() -
30-32.

VRIEE  BOET L S5, 45 3L TR 9 ADME o B2 11 19
R P 2 SR S B (3], R 2 2R AR,
2012,37(2):142-145.

ZESCHE, H 0 R EE S L BET GC-MS H AR RN % 24
PR 45 B3 R MR YT BT 2R I R 1 A AL
W3], hE 244k, 2021,46(12) :3052-3057.
LEVIN G ,DUFFIN K L, OBUKOWICZ M G, et al.
Differential metabolism of dihomo- y -linolenic acid
and arachidonic acid by cyclo-oxygenase-1 and cyclo-
oxygenase-2: implications for cellular synthesis of
prostaglandin E, and prostaglandin E,[J]. Endocr J,
2002,365(2):489-496.

LUCIDO M J,ORLANDO B J,VECCHIOALEX J, et
al. Crystal structure of aspirin-acetylated human
cyclooxygenase-2: insight into the formation of
products with reversed stereochemistry [J]. Biochem,
2016,55(8):1226-1238.

HE C,LIN H Y,WANG C C, et al. Exopolysaccharide
from Paecilomyces lilacinus modulates macrophage
activities through the TLR4/NF- «<B/MAPK pathway
[J]. Mol Med Rep,2019,20(6) :4943-4952.

Tk, RFCLL, ik, % MAPK/ERK 5 5 %% 538 & Y
Gy F AW AR AR K A RO (3], 5 Y A R K
% ,2005(S1):18-21.

TANAKA T,NARAZAKI M, KISHIMOTO T. IL-6 in
inflammation, immunity, and disease[J]. Cold Spring
Harb Perspect Biol,2014,6(10):a016295, .

MA X J. Regulation of cytokine gene expression in
immunity and diseases regulation of IL-6 in immunity
and diseases [J]. Adv Exp Med Biol, 2016, 5 (4) :
79-88.



5528 %55 2 1) HESXWHFFESRE Vol. 28,No. 2

20224F1 H Chinese Journal of Experimental Traditional Medical Formulae Jan. , 2022
[23] LI J, ZHANG H B, HUANG W L, et al. TNF-« Revisiting IL-2: biology and therapeutic prospects[J].
inhibitors with anti-oxidative stress activity from Sci Immunol,2018,3(25):1482.
natural products [J]. Curr Top Med Chem, 2012, 12 [28] BANERIJEE S, BIEHL A, GADINAX M, et al. JAK-
(13):1408-1421. STAT signaling as a target for inflammatory and
[24] CHATZANTONI K, MOUZAKI A. Anti-TNF- « autoimmune diseases: current and future prospects[J].
antibody therapies in autoimmune diseases [J]. Curr Drugs,2017,77(5) :521-546.
Top Med Chem,2006,6(16):1707-1714. [29] GAO Q W, LIANG X W, SHAIKH A S, et al. JAK/
[25] PUNYTE V, VILKEVICIUTE A, GEDVILAITE STAT signal transduction: promising attractive targets
GRETA, et al. Association of VEGFA,TIMP-3,and IL- for immune, inflammatory and hematopoietic diseases
6 gene polymorphisms with predisposition to optic [J]. Curr Drug Targets,2018,19(5) : 487-500.
neuritis and optic neuritis with multiple [J]. Sclerosis [30] WANG D Z,JINX M Y, ZHAO X Y,et al. FGF1*"®®
Ophthalmic Genet,2020,42(1):1-10. ameliorates chronic kidney disease via PI3K/AKT
[26] MIZUI M. Natural and modified IL-2 for the treatment mediated suppression of oxidative stress and
of cancer and autoimmune diseases[J]. Clin Immunol, inflammation[ J]. Cell Death Dis,2019,10(6) :464.
2018,9(206) :63-70. [RERE ME]

[27] ABBAS A K, TROTTA E R, SIMEONOV D, et al.

-Hi-
B S FLAR IR T G IR B AL RE S 42

WA FHF R %)

HP R R ES TR R UM £ 07 RN BRI E SR 0 R R oK A R N 6 RN R
BEARFIA YT 550 A F AR MR B 80 O TR 5 8 UL I R 5 L Rl 1R YT o

CAF=REFARZE) XU R F 4%, iR A I L 2005455 A R X 45 A4 B 09 F R AR T ARIrdeAh " e F R %57
WA KA B U T AR BN AMNE R R 5 RIS GBI AR A . I TR R T TR0 & TS AT gAY
A FARIEAERAE, AR B L FARM N FE M AR AR, NFAREAEA G UL, HEEARH AR, 20503 ki 145 .
S A MR B, BT LAANRE TR FEAR AR B — VI AR S SRl o A2 SMBRIG A, T AR BE 75 IR b ¢ B, #E — 2 1R B L
T SEA PR W 2R SO IR 1 R . TR E T M 58 TR, BE 20 R TR 1 45 S A T, — Bk B i TR, T
AR 5 H A RAR T B A TR R Sr 78 BRI W e R 2 b, RS W E i ™ ks T AR AE . F AR ER M TR
ORI RGBT A PR SO IR TR e W R TR A K B B AR — 44 BRUR Y 4 7 R R AR S5 b A S
RYTFUG . TR A2 BB R B IT 48 5 R L DS B BUHLEE N 4 5 B0 = AR P 0 5 B SUPL BE = 48 ' 39000 T BE ATk
AEBHLBER A0 Bt B W A AR S B B R . B EINLRE R AR TR E Bk E R s R
SE EEAE T ARBU 7E S, FECE SR N SRR . XML — BRI CE S SRR T, TO i R 2 R iR L &
JiG 3 T SF 19 R 0 TS B8O PR L B DL AT R R R DI DL JR R e o A5 R EEN IS W E BN RE R 4 BRI T YR 5 2 i o
BRGS0 L. HETA RIS Wk, R 2 18 Bl A A, 76 1 5 SOHL AR AN 40T LG B2 30N 11 09 45 0 ml o S 3 <1k,
FIXAFAR B A, AP AR 2A H T B R R FARGES W Ik S R LR ISR M5 09 S B, AP AE 14 LAY
AT FAR ., AR ER, BA S HHLEEA £ a9 22802 77 LS00 1, 3 5ok 2 B e 7= s 3 . Mod s i L AR 22 1,
A LATER A JUAS A B4 2 DR B 4 B PR 4L, 5 R BRI 43 Wk o 7E TR R BR IR LAY (9 B 5%, HH 3007 7 (1 500 52 ko 2 i R 24
NEIZ Ty 25 PR BEAG AT, 06 B I B PR BR IR FLAAMT R AN

B 2 IR T T RBTHE R 5 T ARG AL I, B A B 24 10 2000 B 78RR B R 0 R R, 47 30 33 2 A O — T 2
B 3 75 BT I V2 0 F IR o TR = B 55 183 2 Mk i 12 06 8T 19, 28 8 TR X SRR R IR I IR I AR R AR 28 RO B R
N A R A A A B RN, BT AR RTRR T A LR S . H TE PR SRR R A B BT op R IR A i
A& 0.0 R MBS, FAREE S EIC  EE W AT, GRS L BN S5 R T R NP0 R (AT KO A B
Xof T AR B A TR R G 2 R R R I ST b AR DR B DN 2R s A A A R SRR T 4R TR T R B R
B WEE T TFARE LR, (REE 7O R FURLG B A R R,

CEHPREFAR S ZEE N RIE R TAES LR R EIR A B 08 AR S5 1, G815 41025 B2 fil B2 2% 19 Al
FIRLF 48 FAEH & — AT 24 AR 2 B4

(EHEFHE, G RaFER,H S 330029)

- 219 -



