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Prediction % 45 22 750 0 vk 76 7 FH SIS 0 o R BL A 2 4 3 3 A A 8B R (CTD) L 98 95 A o6 35 R 55 9 78 A i 3090 e
(DisGeNET) . GeneCards 45/ . 7EZ AR AR (OMIM)  FRAT B 70 37 B B L A B 0, K 25 T v
AEAE AT 5 5 505 405 BUS SR 3558 4R 0 05 . AT Cytoscape3. 9. 1 F4 i 25— 1 23— 40 5 R 26 I BEAT 3R M M40, F0) v
R . FIHE A EAEEEE (STRING) M Cytoscape3. 9. 1 2l 8 A B — S A BUAHEAEH (PP MZEE, KL
SEHAE A . I Metascape 304 EMEA TR IAR (R (GO) DhiE LA K UL ISR L G R 245 (KEGG) 1 % & 4437 o
5 CSTBLIG) /NEA 28 (Al BB . P2 dl o R, Apdls o, AR 25 PR TRk o B s /N BRURY R iR, vy
WP HBHEEEES, WA TR E A ES . WRMFEE. MAZURHEA L, SR 986 mifi 4 5k PCR (RT-
qPCR) WLAG I Al 2 AW I T LIS 33 (PI3K) /B IS B (AKT) FENFEIE, SR O BB e W fiv:  (ELISA) 4%
MAZHLIL-6, 1L-18, TNF-a. Z58R Ik H & WS 125 MG W AR A BUNS, 375 286 MBTE/E IR,
2 2234 FI RSB REAE B ML, 61 SR 29— M A5G BN 3 . IIR . DU R RRRLER |
KR, BT, GOERE. mRER. AR THEB . R RF 1040 NS PPIMEZTFE|TNF, IL-6. IL-1B,
AKT1, TP53. JUN. HIFIA, PTGS2, MMP9., ESR145 104~ G4 5 . GO DIRE R 4B AL 2k H 54 4%, Hih B
2055, ARG 1455, A FINRE204%; KEGG MK w P difg 5 B3k 20 4%, P {u#f AGE-RAGE {55 % . JiEil
B, IR E S . PIBK-Akt (5 Sl M. S A, BRGNS G (P<0.05); SHAIAI A, H2hdl. X
HMFEEAC (P<0.05) . FEAIZH /N ML LR TR I, Rk ANA . A AN, i sE il B, Mims . e
21 K BRI BUI 20 23 1R K s, R ES A . SR AR IR e/, I e R s s, R IR E S . S gL R,
FERIZH /N FRT AL 20 PI3K . AKT mRNA ik (P<0.05). SHEAIAL RS, H 2541 PI3K. AKT mRNA FAfL (P<0.05),
X HRZL PIBK mRNA RIXIE (P<0.05). 525 AU, SAIAHEUPIL-6, IL-1B8, TNF-a/KFm (P<0.05). SHifZ]

s, G HL T IL-6, 1L-18. TNF-a /K FAK (P<0.05); XHRZMHA P IL-6, IL-1B KFAL (P<0.05), Z5i6 H
25 T A A a0 PR R R R R /N BRARRE S I R T R 0, AR T LA TT RE S 0 ) PI3KY Al AR 53 i Y i B S
Hx,
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HEEHEIHE P R A 22T, AR
LErRl, A, EmA L ER. A BT IR
NI, J75E . M. SE . AT BT 1R
PG, BT (EHBEERER), BN, Hh.
[, ILEARY A, JUHE T 2k S
PRI HGE o RO R R T B IR
WG, Rz “PERARNUREAGR , fERAE AR
AR HERHFESPRRRAL | PR BN E
B2k, T ROR R AR, IS R
e PRI o HAITXT 1% 28 814 07 R 7 Tt Je ) 5 5
WoEs b, Byl . ZRA. ML
R, AR SCIUGS & I 46 245 37 R BEAT B 2530
Yy Jo B Bl RO T AR T RE s T, T Sh W S I R R
8 I B PR T IRYR R G R o AL, X
5 Wi R iz 4t S 3 AR 4
1 MR57E=E
1.1 M HI 3507 ik
L1 Bl Ry RG22 50 5
W E 4 (TCMSP, https: //www. tcmsp—e. com/) ;
WO OB EHE B (UniProt,  https: //www.
uniprot. org/) ; A ML/ 7 F A W I 1k B HE E
(PubChem, https: //pubchem. ncbi. nlm. nih. gov/) ;
NGy ) R T AE P 5 (Swiss Target
Prediction, http: //www. swisstargetprediction. ch/) ;
HOAR TR I N A 5% (CTD, https: //ctdbase.
org/) 5 K AH G BE 5 R AL R B HE R
(DisGeNET, https: //www. disgenet. org/) ; k[ £
A B ¥E % (GeneCards, https: //www. genecards.
org/) 5 TEZR NS R 8t L B HE 2 (OMIM,
https: //www. omim. org/) ; e EES (http: //
www. bioinformatics. com. cn/) ; 5 1 B 1E B8 &
(STRING, https: //www. string=db. org/); HNTRE
B 4 A T . (Metascape, http: //metascape.
org/) o
112 HEsTHEEFHA RS  F0 25 Wy i e P A
ARBORIT e . T TCMSP £ 4k A = H 85 1 7%
wReb 2y, LADRAEDIMAEE (0B) >30% FIZE25fk
(DL) >0. 18 Jhy b 1HE i 16 Hh 24 S 56 1k 7l o B Lo
FEAE 5 o FH PubChem B 3 4K B 25 56 i
EERA 1 2D G549 &, T Swiss Target Prediction %%
P PEDEATHE B0, BT 2B R 25 Wi e A
FHHE AT, IF ] UniProt $iCHiE P A THE sibnifE L Aab 3L
113 TAV BGOSR IBCR 3 5% - F1I AT CTD

BYEE . DisGeNET & J& . GeneCards £8 ¥ J%E |
OMIM 5 4f 2 A B TAV g% e #H OC %5 95 808 050, DA
“influenza A virus” “influenza A” “HIN1” NI R
KA . DisGeNET %45 % Lk Score>0. 1 24y ¥ifi 1 7%
14, GeneCards B4 % L) relevance score=10 i fiffi 1
ZAF, K R A B UniProt B8 2 S 17 4R 1fE 1k
PR R EREDIRIGBE A . KPR
5GP A RS B SR AR S AR A, AU
A B HIE Venn £

114 2591058 N 2% 5 28 1 5T - 28 1 s A
HAE (PPL) (2 Ah . 44 28 A 30 5055 X0 g 1) o
R gifE B, H Cytoscape3. 9. 1 & 254 pl 43—
AR, IFXS W 28 JEAT DS AR o A, B
2 FEAG PR o R S HEHE U A STRING 4
FE, WFhiEFE “Homo sapines”, 1% & e/ HAE
{H1% %€ N medium confidence (0. 400), J53EL%
P& 5 A Cytoscape3. 9.1, 21| PPI W 25 &, X PPI
W28 IRIHEA TR N AT, SRIBOCHEAE £

115 FEPAIK (GO) Hyhe st 8 56E P R R 40
HAEET (KEGG) &£ : FIH Metascape
B FESEAT GO ThAE L ) KEGG i & 40 b7, 1%
ERNEERN3, BERT>1.5, P<0.01, i
AAF B AT AT AL RS

1.2 4 LI IaE

12,1 SC9sh¥) 5tk SPF 4% CSTBL/6INifde
MEPE/NEL 20 HL, 1 [ bt 4 A AR S5 sh W B R
ARAF], AP VFATE S SCXK (51) 2021-0011,
R (14x1) g, 4~5 . A/PR8/8/34 il ifi i
Bipk (PR8) s o B 1T By 42 1) v O 5 G
Jir R, F MDCK 20 35 7= A48, ISR B2 4 1:
256, S FE T E b BE R AR e 25 RS R AR W)
LagRE (ABSL2LR=), WAMSIY L
frademi i m s iz R S, I
F rp BE R B 2 WE R AT B Dl . SR
BT A H I ABSL-2 G02E W) 4 S 00 3 ) 45 3
il B2 B LTS A R E R R

1.2.2 244 HEHBEFHP ARy kL (b 5tRE
CRARARD, di: WA 15g, HE10g,
EME1lg, AAEW6g, JIINEESg, NIIAKRESg, |7
Hfrdg, EMdg, Uikdg, Wifrdg, HT4g
W 25 T ORR b R I T A BEER K, 99 Ol
40 min, BERRE AT e CHLEARIDERKITE
WA R T, E25HET H20065415) 45 25 R
TR K
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1.2.3 ui): modbe (L EORFAER A IRA
A, 415 8200106), 4% Z W EERE 2w (ERILE
e IR AR R A, 5345 Gl101), —HE
(25 5 B 2 G A R A A, 1855 10023418)
IIAKG - (RDUEAT AR A R A
A, $1%5B1002), JoKZEE (1254 AL~
AMAFR, 185 10009218), #h2 (FEZ54EB L
RAARAF, 585 10011018), 2K ([E 255 A
iR BR A E L, 585 10002108) ,  Hf PR A i
(25 & B A= iR A BRA R, 52°510004160)
SN EE (E2 LRl aRAR, 5.
80109218), UltraPureTM Distilled water [ #8280 & 1
AR R ED) ARAHE, 185 10977-015] ,
TRIzol Reagent ( 3£ [E Ambion 2 ® , % %
15596026), First=strand cDNA Synthesis Mix (It 5%
PAER A R, 515 F0202), 2x Realab
Green PCR Fast mixture i A% (b 50 2% {HR] #5752
AWRAF, 475 R0202), IL-6, IL-1B. TNF-a
ELISA 50 & (BRI = seBERH R A PR A, 5%
5 SEA079Mu., SEA563Mu. SEA133Mu).

1.2.4 Y25 : A2BIMSCL. 2% 4Hh (EHE
Thermo 2% &) ), Thermo—371 #Y CO, ¥R (EHE
Thermo /A 7] ), MSC-Advantage 1. 8 i A2 /4= )42 4>
M (SEE Thermo /A w] ), AR1140 AL F K (3
[ Chaus A H] ), YP/0001 Y HL T K7 (L ifg 7 F}
FANARA PR ), AL204 B T RF (G- E A
R ZALEE A A, BW-AMS03 % /N 8 1 JbR e
Pl R EERH R A BR AR ), JI-12] BUBK
Il (BN TAHRAT ), JB-P5 B4 AL
(RPN FATIRA T, RM2016 B B F 4L
(B AR A A, IB-LSARlR A (R
RHEFABRAA), KD-PHRI LR Pl (HTTA
AR ARG B R F]) , DHG-9140A B )5
(L ERESTEARAF), Eclipse C1RIIE
B WA (HAJRHEAR), DS-U3BIE#R
g (HAJEHEAF ), Quant Studio 5 7! RealTime
PCR Instrument ( 32 [E Applied biosystems 2 H] ) ,
Enspire %1 Z I REMFAR L (75 Perkin Elmer A7) .
1.2.5 W S50 F 20 HUNEUR AR5 & 55
oy A, sl Hd . BRI g . R
MREH, BR2H 5 Ko B/ BUE TN sk s,
SRS R, BRAS SN, HR&H T 2145k

BEBEHIE (LD,,) PRS o B & ] 45 TAV e
INEUBERL 45 HUNEL S0 L, e s Ry 1k a8
F 2l /N B 45T PBS 50 L i & o &5 3 d UK,
BURTAT 12 WA ARES K, PR/ DRI, BT
/INBI )RR L F P S RUJGE PR, ik MR SR B If A BB
Wi /N AT R R T 4% Z R R E, T
il & Bl 22U B YD Jr o FL AR 8V AVRAEAE T,
TR HEAR, -80°CUKF AL, £ F Ml H XL
Pk e B e W T (ELISA) &, 0 s it
FHF 52 98 6 5 i 5k PCR (RT-qPCR) K&
1.2.6 2325070 BRI 2 h e HE R 420
Fie N5 70N B 3% RT3 R AT A RO B
FRAE TS 56 o 25 A BE PR 2 A5 SR i, B H 2R H
F21.84 ¢/ (kged), 0.3 mL/Ak, 1¥%k/d, HLEHEH
3d; xR 25 7 B E] b 5 22,75 mg/ (kged) ,
0.3 mL/AK, 1/, HESHEE 3 d; 25 A4 FAL R
H T AT BRER K HE S
1.2.7 WMEFRIRS I (1) fEE0HE . Frit
NER TR ST R, TR A lE =
FBRERTEE (g) METERE (g) x100%.

(2) Ml 2355 FRAR L WL . BC/N BUA o il o
T 4% 2 B WP 2 24 h, ARIKBE B 2 A
K, aatEaE JH (4 umE) . AR -
Jetn, WiEL (400x) FWEEHIAR (L

(3) FfiZH 2 b Wl i e LA 33 (PI3K) . 4R
FP4EE B (AKT) JEPRRAKN . R RT-qPCR %
G 0] il 2H 2 v A2 0 B8 45 PIBK ., AKT mRNA ik,
TRIzol {2 A AT RNA, 43066 BE A T
RNA % /% . M 3§ Realab Green PCR Fast mixture iz
FIUEH PEAT S e 5%, AL cDNA, —20 CIAfF# .
LI ¢cDNA N5 Hz , & & 2x Realab Green PCR Fast
mixture IX 0 VLA AT S 0, BIWF S LR 1.
R G4 WiAEPE95°C 30 s, AEME95°C 10s, B
K. FEMH60 °C 30 s, 40 IR, SR 2 IR
H 3L A X ik i, SIFFI LR 1,

®1 SIYFIIE

514 FHFs1FsI(s'—3")  FESIESI(5'—3")

PI3K AATGCACGGCGATTA-  GGACACTGGGTAGAG-
CACTC CAACT

AKT CTGCCCTTCTACAAC-  CATACACATCCTGCCA-
CAGGA CACG

B-actin  CACGATGGAGGGGCCG- TAAAGACCTCTATGC-
GACTCATC CAACACAGT
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(4) Fligd 2Urp 20 L R4S - e B ELISA {5
UL B TERE, 45 /N BRI 2 2350 3 )5 kG
FAE (L) 6, IL-18. MIEHRILHETF (TNF) a.
1.3 %it$sk

kK H1 SPSS26. 0 ¢ 11 8 A i 471 B4l o3 A,
GraphPad Prism7. 0 AR R T e . A
RS A3 AT BT 22 55 Pk 3 0 Rt DL X B+ b o 22
(xts) Fon, ZAMEBRHSRETZ00, £
H VBT LSD ¥ 5 ARG IR 5341 KO 26 551 1)
OB R R T Kruskal-Wallis B FUKG 56 . P<
0.05 W ZERA G E XL
2 H#ER
2.1 MBHMPEHMER
2. 1.1 H R P RO 53 R0 2 ) 2
F: T TCMSP BHs R K 2 I i ik I A6 45 125 4
&Y, Hh#EE361 . WHE13, A& 41
JUDIRE 134 JIRIE 84~ J7FER 114>, #4523
AL R RA . AT 104, BT 174 . A
TCMSP ¥ J& M SwissTarget Prediction 45 [ i
TRTEAE MR A, JC BT R 5 A5 5] 286 1259
A
2,12 TAVIRPLAHOCH AL AL . &K R I 1t
CTD %3 )% . DisGeNET £(#E )% . GeneCards Z{ &
2 . OMIM %3 22 v TAV BE A SE 88 5, A
UniProt $045 E bR AL AL B, 90 8 25 5 3645 31
2223 R . R BA 5 6 5 2 M i AR
FHAR S 5B 0 SR 4, L3861 P ac g S
L 1,

4

Drugs

IAV
B HEHTEHAIT IAV BT Venn [&]

2.1.3 W - o - A Mg A
Cytoscape3. 9. 1 FEE 25— o0 s M 4%, % 2%
1 806 2% 1 . 155 Ay s M. WL IR 2. A
Analyze Network 73 B 2 BE 13 2 2 % & & {H

(Degree) o 124 8.5 Degree R 1157 4351 M Hii B2 2
s, WEER, RBEEE, BE5R, B4
. BERER. RRER. ZEAZRTEW. M
FFR, BRI 10 4 4 BT RE O H BRI BE ST
TAVIEGL R BRI W2,

et e

- ’ - v » < ‘ v

PR U S 8 .

LS o . e - * - -

g e e e -
¢ BN

PR EIEAEA R 20 S L, s (S AR 5 FE A RN B
TR M A RN, HQ #6555 YC B A SCP - A7 i s CB 1 DL
MT: JHAGH s HX 78 5 LQ 3% ; DK 55 s BH - ¥ o 5 SG
B2 2591 a4 1

R2 HERHEHRUNY Degree

G &4 Degree  {d & AMLG W2y
HT7  Quercetin(#i} iz %) 48 BR GER A TR
HT3  Kaempferol ([ %3F;) 36 A1 B 3
HT6  Wogonin (I # % %) 28 I
HT8  Luteolin(AJRH %) 27 S G R
HQ1 Baicalein(#%° %) 20 IS
HX2  Trisolidone( £ I0) 18 i
HT2  Acacetin( 4 AWK %) 17 FEANT )
HT4 Isorhamnetin(5#fZ252%) 17 B B AT
DK8  Dehydrodiisoeugenol (% 14 g
AT
BH2  Naringenin(Hl ¢ %) 14 T

2.1.4  ACEERE S PPIIZS . I STRING Bk 2 %)
61 3 AEHL S A PPLIZS, 3 A Cytoscape3. 9. 1
2 il I 11 5 Degree F A %0 H 0P (Betweenness
Centrality) . #EHU Degree Hij 10 7 4F Jy B 5, 43
gl & TNF. IL-6, IL-18., AKT1. TP53. JUN,
HIFIA, PTGS2, MMP9. ESR1. W33,
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3 PPIRIZK ICHENE 5

b LLYSy Degree i GV Fr LLESy Degree P GRS
1 TNF 51 0. 049 832 787 6 JUN 44 0.019 029 353
2 1L-6 50 0. 043 685 805 7 HIF1A 43 0.021 152 698
3 IL-1p 49 0. 045 098 8 PTGS2 43 0. 015 441 094
4 AKTI 48 0.054 651 876 9 MMP9 ) 0. 033 476 303
5 P53 47 0. 028 490 779 10 ESRI o) 0.022 741 83
2.1.5 GOUIRER 4RI HTEi R . I Metascape £ BRACHTE BEAYIE ]2 . 40 MO0 A HLAE AL S 964

P PEXS 61 AR R AT GO TR R A, HLgk
MRAGI 7w E & H 54 %, oAk

(biological process, BP) 20 £ . 40 i 4 47
(cellular component, CC) 14 %% . 2 T ¥ #E

(molecular function, MF) 20 4%, # P{HHEZ HT 10
5 B H s . WL 3. BP REALFEX TG
B S %k 4 TR R 553 B RN - ARAE IR
P Pk A B AT T B R A A AR T S B Y
TR . AN RS A IR | miRNA B SR g 4 |

FRE X AR RO RO A CC R EALFE 43
Wk . BRAS . W S Ficolin—1 M HURAF 1B . ML
WokL . sk TR FEEGY . Bl 2 X BEEHE A
Y. NEREN . WEFRARZE il M BTAR AR
BEEWE; MF ERAFEE A RENE ZRAEN .
BERREGLS A . MR FZ RS G mMaRL 4.
— i R G R TE S . EOMEMYS S . JO
54 . BH3ZS ISR . — AL A A B R 1 7S
PE . IR IR IE R 32 A R A 5

FHIT BT BT
; gf gg‘g«é‘o‘f I“_. f;g;gfg
/ ff?%?ff? T

Biological process Cellular component

B3 cofes

P —

2.1.6 KEGGIIHEE EMPras . FH Metascape
B PEXT 61 M AC M R AT KEGG 3 B% & 524047,
MR AA G722 X5 H 20 %%, 4 HZ 6L
S . WK 4, 3 BALTE BE R e 0T & E Y
AGE-RAGE {55l . AR BK . FATER (5 50l
B . PIBK-Akifs 5l i . AL A BURA/E -1 1R
T Th A R L AR BURAE -2 ARSI
295 . 45 E M . FEAER) MicroRNAs 5%

Molecular function

VidiTESE S

2.2 FMEIHBIELR

2.2.1 FHdlptifsbis. S Ak, BRlg
a4 (P<0.05); SRR ML, hehdl . Xf
HEZH S B (P<0.05), VLA S,

2.2.2 SUMHLREAL L. HE Qe m iR,
e S AN R ey o o i A AN
BB R, KEMREANM . PR IR, i
REB AP0, MRS o 2 2 Bk BN B
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AGE-RAGE signaling pathway in diabetic complications
Pathways in cancer

Relaxin signaling pathway

PI3K-Akt signaling pathway

Chemical carcinogenesis - reactive oxygen species
Proteoglycans in cancer

Chemical carcinogenesis - receptor activation
Leishmaniasis

Colorectal cancer

MicroRNAs in cancer

Chemokine signaling pathway

Necroptosis

CAMP signaling pathway

Oxytocin signaling pathway

Calcium signaling pathway

Mitophagy - animal

Leukocyte transendothelial migration
Regulation of lipolysis in adipocytes

Chemical carcinogenesis - DNA adducts

Viral myocarditis

“og10(P)
B4 KEGG i E Eabras i
1.5 25 40 PI3K., AKT mRNA & (P<0.05), Xf &4
a PI3K mRNA FKikfik (P<0.05). W7,
ab ab
~ 1.0 e 95- PI3K
® 5
% a
: 2.0
§ua %
3 e b
g 1.5 b -
0. % 1.0 1
TEM BRA hHE R L
1525 FLAL LA , aP<0.05 5 S BTRIZH [ hP<0.05 0.51
BS54 6

LA FUK s, bk A0 . A A0 R U
A EEERG SO, FRMERL S . WL 6.

FHHE BRAH hH wfEA

SR HIRY ik
!

0_
FEME BRE zhE ERA

5Has A R, aP<0.05 ; SHE A H#R, hP<0.05
Bl 7 AL LU AR ek it e A

2.2.4 SAMHZ AN TR R 55 H
g, RN IL-6. 1L-18. TNF-a/K
i (P<0.05). SHRIA LA, shehdlffidls!

IL-6. IL-1B. TNF-a 7K Pk (P<0.05); XJHE4
fEZHZIL-6. IL-1B /KA (P<0.05). WIS,

B 6 4 HMHSURBANL LB (HE e {7, 400% )

2.2.3 i 41 PI3K. AKT mRNA %3k b
. Sk, BRA] /N B 2% PI3K
AKT mRNA #3575 (P<0.05). SHEEA i, |
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1504 150+ 250
da
i N i ; 2004 i a
= 100+ ab ab = 1004 T E
";; == “@ ;&Qb 150 4
{ =% "
= T 100+
=]
= 504 = 50- z
= = E
50 4
0- 0- 0-

THHE HERA PhE WA

FEdl BRI hzhe R

THAE BRE P oA

5o A4, aP<0.05; SR R, hP<0.05
8 LML A T K g

3 itig

AR5 38 2 ) F 24— 1 — I A I 2k B
BE.LRE ., WEER, KBEE, BER
FIE 2 H 5% T 75 T T 0 s R L 1 G R 2
T LAl o R IE MR RO IR A R
TAV  SH RS ERE 75 55 2 P I A 34 e IR R A1
PURBEVEF 7, Mt 0] U B T S T A
A7 SRR L 1 s L DR A e B X LA A A s
W B PUa Al . SR R e s R
AT LAYl 7 5 DR A A s) RO 7 AR 1 R A T L
AR R BB B A AR R N I A R AT A
TP TNF-o, IL-1 55 98 0E 40 i PR 7 04 7= A ke #5 9T
REM M. ABEREAR ., PUBREH ",
PG AT T TAV B L AR
R H5N1 3t /206 28 NP & (9 ™ AR 0 & 7 B DU
BEAEH 1, 3 T 22 90 BT 14 43 D T &
PURAE 0 MR IR UREE . KRR
HE . WERBONEEIRY T, VR EBR 2B
Wi 25 A0y B A P 2 s R WA R v v U, B R
WEMVERBUR RS EA ) I A i 5.

Sy B PPLI 4% % M, TNF.IL-6.1L-18,AKTI,
TP53 W] RS2 H 8 TH B PH T 10U 2 2 iR G Y O A
M, GO M KEGG Ufig & 850 Ain ¥ H 8 I 2]
fE 8 o PI3K/Akt {5 538 B T 90 IAV @& g . Hor,
AKTI j& AKT R IR EZ W bt 2 — """, TNF. IL-6.
IL-1B & PI3K/Akt 5538 % T Ui s 2 A A, ik
AT ERE PI3K/AKUE 58 A T HE— 2D 5T

Y s R, PREEFEIRYL3 d)F, H
R Al dE B s A e T, e G A R A
U2 /N BB 2 20RT LR 5 K Bk L RORE 40 i I i S
HH b S0 R, 3 B I R i S /)N B AR
R . H #E B S T REAR /N BRI e £, B

i £H £ £ 925 200 LV W) K K b e, 3 B R T R
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Mechanism of Ganlu Xiaodu Dan’s intervention in influenza A virus infection by regulating PI3K/Akt
signaling pathway

HUANG Tingxuan', GUO Shanshan®, ZHAO Ronghua’, ZHANG Yue', LYU Siyuan', YU Huiyong’, WANG Chengxiang’

(1. Department of Respiratory and Critical Care Medicine, Dongzhimen Hospital Xiamen Hospital, Beijing University of Chinese
Medicine, Xiamen 361015, China; 2. Biosecurity Laboratory, Institute of Chinese Materia Medica, China Academy of Chinese
Medical Sciences, Beijing 100700; 3. Respiratory Department, the Third Affiliated Hospital of Beijing University of Chinese
Medicine, Beijing 100029)

ABSTRACT Objective To investigate the active ingredients and mechanism of Ganlu Xiaodu Dan in the treatment of influenza A virus
infection based on network pharmacology, and to verify it by animal experiments. Methods Traditional Chinese Medicine Systems
Pharmacology Database and Analysis Platform (TCMSP) database were used to obtain and screen the active ingredients, and TCMSP and
Swiss Target Prediction database were used to predict the potential targets. Comparative Toxicogenomics Database (CTD) , Disease Gene
Network (DisGeNET) database, GeneCards database and Online Mendelian Inheritance in Man (OMIM ) database were used to obtain the
disease targets of influenza A virus infection, and the potential targets of drug prediction were intersected with the disease targets to obtain the
intersection targets. The drug—ingredient—target network was constructed by using Cytoscape3. 9.1 and topological attribute analysis was
performed to predict the main active ingredients of traditional Chinese medicine. Protein—protein interaction (PPI) network was mapped using
Search Tool for the Retrieval of Interaction Gene/Proteins (STRING) database and Cytoscape3. 9. 1 to obtain key targets. Gene Ontology
(GO) function and Kyoto Encyclopedia of Genes and Genomes (KEGG) path enrichment were analyzed using Metascape database. C57BL/
6) mice were divided into blank group, model group, traditional Chinese medicine group and oseltamivir group, with 5 mice in each group.
Mice infected with influenza A virus PR8 nasal drops were constructed to establish the infection model. The traditional Chinese medicine group
was given Ganlu Xiaodu Dan with gavage administration and the control group was given oseltamivir phosphate with gavage administration. V
bThe lung index and lung tissue pathology were observed. The expression levels of Phosphatidylinositol 3—kinase (PI3K) and Protein kinase B
(AKT) gene were detected by quantitative reverse transcription PCR (RT-qPCR) , and the expression levels of IL-6, IL-1B and TNF-«
were detected by enzyme linked immunosorbent assay (ELISA) . Results A total of 125 compounds were selected as candidate effective
ingredients, and 286 potential targets, 2223 disease targels associated with influenza A virus and 61 intersection largets were oblained. Ten
key components, including quercetin, kaonaphthol, baicalein, luteolin, baicalein, puerarin, acacia, isorhamnetin,
dehydrodiisoeugenol and naringenin, were obtained by drug-ingredient—target network. The PPI network obtained 10 key targets including
TNF, 1L-6, IL-1B, AKT1, TP53, JUN, HIF1A, PTGS2, MMP9 and ESRI. A total of 54 items were obtained by GO functional
enrichment analysis, including 20 biological processes, 14 cell components, and 20 molecular functions. A total of 20 items were obtained
by KEGG pathway enrichment analysis, including AGE-RAGE signaling pathway, cancer signaling pathway, relaxin signaling pathway,
and PI3K-Akt signaling pathway. Compared with the blank group, the lung index in the model group was higher (P<0.05) . Compared with
the model group, the lung index of the Chinese medicine group and the control group was lower (P<0.05) . In the model group, interstitial
edema of lung tissue, infiltration of a large number of lymphocytes and monocytes, obvious widening of alveolar wall and alveolar fusion were
observed. The interstitial edema of lung tissue, the infiltration of lymphocytes and monocytes, the widening of alveolar wall and partial alveolar
fusion were reduced in the Chinese medicine group and the control group. Compared with the blank group, the expression of PI3K and AKT
mRNA in the lung tissue of the model group was higher (P<0.05) . Compared with model group, PI3K mRNA and AKT mRNA expression
were lower in TCM group (P<0.05), and PI3K mRNA expression was lower in control group (P<0.05) . Compared with blank group, the
levels of IL-6, TL.-1B and TNF-a in lung tissue of model group were higher (P<0.05) . Compared with model group, the levels of L6,
IL-1B and TNF-a in lung tissue of TCM group were lower (P<0.05), while the levels of IL—6 and IL-1p in lung tissue of control group
were lower (P<0.05) . Conclusion Ganlu Xiaodu Dan can improve lung injury by inhibiting inflammatory response in mice infected with
influenza A virus, and the mechanism may be related to inhibiting the over—activation of PI3K/Akt signaling pathway.

Keywords Network pharmacology; influenza A virus; target point; phosphatidylinositol 3-kinase/protein kinase B signaling

pathway; Ganlu Xiaodu Dan; febrile disease
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