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Abstract: Objective To analyze the medication rules of related epidemic disease prescription in Treatise on Febrile Diseases based
on data mining, and the mechanism of “Chaihu (Bupleuri Radix)-Huangqin (Scutellariae Radix)” as the core drugs in the treatment of

coronavirus disease 2019 (COVID-19) by network pharmacology, in order to explore the contemporary value of classical prescriptions
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in the treatment of epidemic diseases. Methods The prescriptions for treating epidemic diseases in Treatise on Febrile Diseases were
screened, and the medication rules such as drug frequency, flavor and meridian tropism as well as correlation, apriori algorithm were
analyzed by using software such as R language. The mechanism of the core drugs in the medication pattern in the treatment of COVID-
19 was explored by the network pharmacology. A “disease-drug-ingredient-target” network was constructed on the selected components
and targets with Cytoscape. The key targets were introduced into String database for network analysis of protein-protein interaction
(PPI), and gene ontology (GO) functional analysis and Kyoto encyclopedia of genes and genomes (KEGG) pathway analysis were
conducted in R language. Results A total of 61 prescriptions for treating epidemic diseases in Treatise on Febrile Diseases were
included, including 52 traditional Chinese medicines (TCMs). In the top 20 high-frequency drugs, warm drugs, spicy drugs and gi-
tonifying drugs were mainly used, mostly in the spleen and lung meridian. Chaihu (Bupleuri Radix) and Huangqin (Scutellariae Radix)
herb pair had the strongest correlation. A total of five clusters were excavated: supplemented formula of Xiaochaihu Decoction (/>4
#H), Sini Decoction (Ui %), supplemented formule of Maxing Shigan Decoction ({7545 H %), Fuling Baizhu Decoction (8%
M AR#) and Dachengqi Decoction (KK Si%). A total of 45 active ingredients, 189 action targets of Bupleuri Radix-Scutellariae
Radix herb pair, and 543 targets of COVID-19 were obtained from TCMSP and Genecards, and 64 intersection targets were generated.
The results of the network analysis showed that the main components of core drugs pair against COVID-19 may be quercetin, wogonin,
kaempferol baicalein, acacetin etc., and the core targets may be VEGFA, TNF, IL-6, TP53, AKT1, CASP3, CXCLS8, PTGS2, etc. A
total of 1871 related entries and 164 pathways were obtained by GO and KEGG enrichment analysis, respectively. Conclusion In
Treatise on Febrile Diseases, the treatment of epidemic diseases mainly chose pungent, warm, spleen-invigorating and gi-tonifying
herbs, such as Xiaochaihu Decoction, Sini Decoction and Dachengqi Decoction, etc. It was found that Bupleuri Radix-Scutellariae
Radix core herb pair prevent and treat COVID-19 through multi-target targets such as PTGS2, IL-6 and TNF. The ancient prescriptions
for treating epidemic disease in Treatise on Febrile Diseases may have significant reference value for the prevention and treatment of
new epidemic diseases today.

Key words: epidemic disease; Treatise on Febrile Diseases; data mining; COVID-19; Bupleuri Radix; Scutellariae Radix; Xiaochaihu
Decoction; Sini Decoction; Maxing Shigan Decoction; Fuling Baizhu Decoction; Dachengqi Decoction
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treatment of epidemic diseases in 7reatise on Febrile Diseases
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Fig. 2 Proportion of flavor and meridian tropism of high frequency medication
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Fig.3 Knowledge map of flavor of top 20 high frequency TCMs
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Fig. 6 Correlation analysis of top 20 high frequency drugs in Treatise on Febrile Diseases
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Table 5 Top 20 association rules of TCMs in Treatise on Febrile Diseases

Frs FIPaE ke SCREE % BEAEE % PeTHEE

1 B, S 8.20 100.00 12.20

2 HE, B> 8.20 100.00 10.17

3 JR B — 8 A A 8.20 100.00 10.17

4 RO, ERSHE 11.48 100.00 8.71

5 FH, RESHE 11.48 100.00 8.71

6 SEH—- A 9.84 100.00 8.71

7 SR KR, B SWE 9.84 100.00 8.71

8 BT U ERSTE 9.84 100.00 8.71

9 FH L LEH, KESES 9.84 100.00 8.71

10 e AR RSEE 9.84 100.00 8.71

11 S K-S 9.84 100.00 8.71

12 FH . LR 9.84 100.00 8.71

13 K, - B 9.84 100.00 8.71

14 FELOSEH. KR, EREE 9.84 100.00 8.71

15 FE., KB, HE, NS, A 8% 8.20 100.00 8.71

16 FELORE, HE, ERmE 8.20 100.00 8.71

17 FEH, RE, HE, AZ-wmE 8.20 100.00 8.71

18 FH. RE NS, EZ-WF 8.20 100.00 8.71

19 FE. ORE, HESEE 8.20 100.00 8.71

20 FE. KE A8 8.20 100.00 8.71

PP WY 5 2 MG N L aAai, Mtk pl

- 1;’J A S T . 11 “RERIER P “FEBER " X (4
o j:lf L) HREAABR IR, 0 B —2Kh0i
%i g R . 12H] Neodj Desktop FKAF7r AL« IE
As S . AR J7L 2G5 AN, JREEST “HR-E”
ay T ' CUERE” “HE-J7 7 “ 7257 4 PR, BRI
& 9 e e e e
We T — — 8 R “Ti-AIEHE-J7-257 KR
%@1&1 3.2 INEREIZAR O HXERME R
T 20 fE HHT COVID-19 H)iRy7, &R
o S E— TR, TRAURRS 2 IE RN . I,
i — | INSET R . % T 2 A, TR
a1 B T P YRR R E R AR, (RS

B 7§20 RESAARERAEN
Fig. 7 System cluster tree of top 20 high frequency

medication
KA, R FAZ 20 BEATVE FHHLHIBT 5T

MR 61 25 50ds v, 1 A A /NS iz i
ST H, 383 2% HAiiRigi (PR H)

THAENLHI T AL . NS T ESEH
A, BWEANR, “SRH-SEET NHAZOHX . FR
S SRS E BT (i%EiR), MRS R
F 5 IR e B AP E AR C AL, BT ST 25K
A SR 7 7 AR R P iR R AR 2450, HL
NIRE 2% . SERABEE, AT, BH. Wiz, &
EHAAOR A AR B2, DA
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Fig. 8 Visualization of relationship of “disease-syndrome-symptom-prescription-medicine” in Xiaochaihu Decoction

JH, MRS, FEDIRONIERER. Bk, 5
K. 1bMEE. ZAXNT R T O ImE RS

HILRGE R RSN, FHITRRE. R
T FUAEFEAZ O 20 SR A -2 557 34T A ML 9T
321  “LEH-E AR TR iE @
TCMSP FdlEFERTZR “SEEH- 3257 G 80855 M BE A
B, B AT Y R BOEYE R SR 13 A, 35 32
A, FLFEE RS E 1A, NS EE (stigmasterol),
ERRE S JE IS ) 189 NEE S . F BRI
HREMNE 6.

322 COVID-19 %R GeneCards frRAF3]

1043 AL, 38R O B2 R T Hh A Ho 0 77 iz L
522 MBI HE ;. OMIM 1 Drugbank 437175 21 2.

26 MR B PR S ILIRTS COVID-19 AT
543 4>,

323 #ZiWM-FEmE A% FIH R Studio B
ggvenn CLHLZGY) SO il p (A0 4R, 1531 64
ACEREE AT, W 9 PR

3.2.4  “PEIE-2W-R-FE 7 AR PPI 5
®OCNEWEIL 64 A “UEE-EET NIRYT

COVID-19 HIMHHEAEH K Z, FIH Cytoscape 4%
CHIR-ZI- AR R s, DL 100 AR
(degree) >10 MG 'S 73 my CH10. HQ2.
CH5. HQ4. HQI. HQ28. HQI3. HQI5. HQI6;

[FIIE>17 B O RO RT S IR 3 N S &
B 2 (prostaglandin G/H synthase 2, PTGS2). #
R EH 900 (900Heat shock protein HSP 90-alpha,
HSP90AA1) . R %24k (androgen receptor, AR)-
TN — A E S A 2 (nitric oxide synthase,
inducible 2, NOS2). & HEEH IR (cyclic
adenosine monophosphate, cAMP) WiE AL o
( cAMP-dependent protein kinase catalytic subunit
alpha, PRKACA ), — Ik E: Ik 4(dipeptidyl peptidase
4, DPP4). i 64 oRHEEE SN String T &, FF
FIF Cytoscape 2l PPI I 4%, ¥F45r2644>0.40, 3t
64 NI, 1069 263, I RN 33.4,

W 11 Hrp B HE2 AT 25 B2 M ) AR K
¥ A (vascular endothelial growth factor A, VEGFA ).
BB IR HER ¥ (tumor necrosis factor, TNF). 4]
Mo/~ % -6 Cinterleukin-6, IL-6). I8 # ] A
(cellular tumor antigen p53, TP53). &M% Bo
(RAC-alpha serine/threonine-protein kinase, AKT1).

H4fE/~2-1p (interleukin-1 beta, ILIB). FHa
FR 2 (1 HF-3 (Caspase-3, CASP3). FI4H[fi/r%-8
(interleukin-8, CXCL8). PTGS2. f4A 7% T T -1a
(hypoxia-inducible factor lalpha, HIF1A). IL-10.

R AEK KT (epidermal growth factor receptor,

EGFR). ilX &£ K 25 1 (proto-oncogene c-Fos,
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Table 6 Active ingredients of “Bupleuri Radix-Scutellariae Radix”

&Y 1D %5 WEYIA TR OB/% DL
MOL000449 A stigmasterol 43.83 0.76
MOLO013187 CH1 cubebin 57.13 0.64
MOL000490 CH2 petunidin 30.05 0.31
MOL004598 CH3 3,5,6,7-tetramethoxy-2-(3,4,5-trimethoxyphenyl)chromone 31.97 0.59
MOLO002776 CH4 baicalin 40.12 0.75
MOLO000422 CHS kaempferol 41.88 0.24
MOL001645 CH6 linoleyl acetate 42.10 0.20
MOLO004718 CH7 a-spinasterol 42.98 0.76
MOLO004653 CH9 (+)-anomalin 46.06 0.66
MOL000098 CHI0  quercetin 46.43 0.28
MOLO004624 CHIl  longikaurin A 47.72 0.53
MOLO004609 CHI2  areapillin 48.96 0.41
MOLO000354 CHI13  isorhamnetin 49.60 0.31
MOL004702 CH14  saikosaponinc_qt 30.5 0.61
MOLO004644 CHI5  sainfuran 79.91 0.23
MOLO001689 HQ1 acacetin 3497 0.24
MOL000173 HQ2 wogonin 30.68 0.23
MOL000228 HQ3 (2R)-7-hydroxy-5-methoxy-2-phenylchroman-4-one 55.23 0.20
MOL002714 HQ4 baicalein 33.52 0.21
MOL002909 HQ5 5,7,2,5-tetrahydroxy-8,6-dimethoxyflavone 33.82 0.45
MOL002910 HQ6 carthamidin 41.15 0.24
MOL002913 HQ7 dihydrobaicalin_qt 40.04 0.21
MOL002914 HQS8 eriodyctiol (flavanone) 41.35 0.24
MOL002915 HQ9 salvigenin 49.07 0.33
MOL002917 HQI0  5,2',6'-trihydroxy-7,8-dimethoxyflavone 45.05 0.33
MOL002925 HQI1  5,7,2',6"-tetrahydroxyflavone 37.01 0.24
MOL002927 HQ12  skullcapflavone II 69.51 0.44
MOL002928 HQI3  oroxylina 41.37 0.23
MOL002932 HQI4  panicolin 76.26 0.29
MOL002933 HQ15  5,7,4-trihydroxy-8-methoxyflavone 36.56 0.27
MOL002910 HQI16  carthamidin 41.15 0.24
MOL002937 HQ17  dihydrooroxylin 66.06 0.23
MOLO000358 HQ18  Dbeta-sitosterol 3691 0.75
MOL000359 HQI19 sitosterol 3691 0.75
MOLO000525 HQ20  norwogonin 39.40 0.21
MOLO000552 HQ21  5,2'-dihydroxy-6,7,8-trimethoxyflavone 31.71 0.35
MOL000073 HQ22  ent-epicatechin 48.96 0.24
MOLO001458 HQ24  coptisine 30.67 0.86
MOL001490 HQ25  bis[(2S5)-2-ethylhexyl] benzene-1,2-dicarboxylate 43.59 0.35
MOL002879 HQ26  diop 43.59 0.39
MOL002897 HQ27  epiberberine 43.09 0.78
MOL008206 HQ28  moslosooflavone 44.09 0.25
MOLO010415 HQ29  11,13-eicosadienoic acid, methyl ester 39.28 0.23
MOLO012245 HQ30  5,7,4'-trihydroxy-6-methoxyflavanone 36.63 0.27
MOLO012246 HQ31  5,7,4'-trihydroxy-8-methoxyflavanone 74.24 0.26
MOLO012266 HQ32  rivularin 37.94 0.37

CH-44% HQ-#E% A-LH R

CH-Bupleuri Radix HQ-Scutellariae Radix ~A-common component
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Fig. 9 Venn diagram of intersection targets
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Fig. 10 “Disease-drug-ingredient-target” network

FOS). &b FHifk 2 (C-C motif chemokine 2,
CCL2). #ZHpmialZiFt 4>+ 1 Cintercellular adhesion
molecule 1, ICAM1). G/S-F 514 JH & A -D1
(Gy/S-specific cyclin-D1, CCND1). #%Xl-1--«xB #]ifi
[A-F a (NF-kappa-B inhibitor alpha, NFKBIA). it
A W T AR 38 BE W) W3S 2 ARy (peroxisome
proliferator-activated receptor gamma, PPARG). Ifil
ZLF N EE 1 Cheme oxygenase 1, HMOXI1 ).
HSP90AAT1. I 44 % (interferon gamma, IFNG).
CASP8. B-ZHfBitk LR 2 FEEEH 1 (Bel-2-like
protein 1, BCL2L1). #%3k[KF p65 (transcription
factor p65, RELA). IL-2,

3.25 THEHE LN GO M KEGG &4 FIAR
T E X 64 AR EREE RUEEAT GO A KEGG 38 04
IRE P<<0.05, Ll EAZEIBIEL, I 12 AT,
GO AW A% T B HER N 2 B5 1) ) 8. (response to

cxcLio SERPINE1

GskaB

NOS2 MAPKS

R, B, WNZER RS, B, A ORI
The larger the circle and the darker the color, the more
important the protein; the thicker the edge, the higher the

protein correlation

11 “4E88-EE” 4T COVID-19 & PPI MG E
Fig. 11
Scutellariae Radix” in treatment of COVID-19

PPI network diagram of “Bupleuri Radix-

lipopolysaccharide ) 4H BV 5 [ )3 (response
to molecule of bacterial origin)+ X A= ¥ B
J2 ¥ (cellular response to biotic stimulu)+ 4 U % i
% Bl 1% %5 (cellular response to lipopolysaccharide)
2 Jf 0 20 B R Y 43 1 B0 ) B Ceellular response to
molecule of bacterial origin) %5; GO 4Hffuid#2 3 %L
ALFEREAE (membrane raft). {4543k (membrane
microdomain). 4 (plasma membrane raft). [
& (caveola). 7 B #Mi (organelle outer membrane);
GO 71 Dy he A4 i B 52 44 25 & (cytokine receptor
binding)+ 4HEH T35 14 (cytokine activity). SZAARL
RIEME (receptor ligand activity) 18 5 52 ARG 7
1%t (signaling receptor activator activity) N T,
KEGG & @3 £l 165 26408, di& 13
AAT, B R B R S B KR AEEAL (lipid
and atherosclerosis). FZHE/ 3 17 /5 5@ (IL-
17 signaling pathway) ¥ FRI% F AORE 1) S F 2 A4
{55 (AGE-RAGE signaling pathway indiabetic
complications) VARV FBN KA FEREA(E 5 8@
% (fluid shear stress andatherosclerosis)« AR A 5E
TAE51@ (TNF signaling pathway). R 7H K
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AGE-RAGE signaling pathway in diabetic complications

& 13
EERA (7T 20)
Fig. 13
ingredients of “Bupleuri Radix-Scutellariae Radix” in
treatment of COVID-19 (top 20)
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Fig. 12 Targets GO enrichment analysis of active ingredients of “Bupleuri Radix-Scutellariae Radix” in treatment of COVID-
19 (top 8)

COVID-19 &35 Fr Rt itk 5 il R B8 A AL
HERZATES 7 K iR R TN
HEREMNRAET ALK, BRI R
HIGRIBIT LR, (G%E0) FEIRIRMGFEmR,
15178 E M BIMEIATR I FER NG FE, 5K
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FRKH LI RAE A RO BAL . PR AL 38T 4>
2, TR SEIRIF . (GFEWR) J7 7 FH 25 K57,
TR S, AT AR & . AWFFUEE (15EiR)
BT, BE-L. B FEE U 7 7
61 1, BT, HERIALIhAL. M.
SR RN TR A3 AT, 4248 H 7 AH 7 187 A
U, HRNSESAIAT T “R-IEE- -2 RAR
FgdE, CLRAZ OGN “ e85 347 T 4% 24 B
AR FINLEI M, LAY COVID-19 IR 7 #2448t
5%,
4.1 FARERDH

(e ) HRERIRIT 1 A B R =i 11 4 WR2h
HEL A% R, RN ERBA Y, A
AWALF B 2G5 7 vk, AEBUREE . RIS
K BOAHHE AT E AR A BRI K
ARGATRAR IR, Ao 22 DB TSN .
HRZ Bk B TR RS2 R4,
AAFIBLAR . AT PUR . PR RS RURRY,
ALk, A 20 BRESHZ A T H R, A3,
BB, CEEL S, IRE. . AR L. T
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™oL BRE. A8 (B D, X5 CGHriemims it
RSIT IR GRATHESLRO) Ol yE ifiHE #1740 75
FE AT S, EHT COVID-19 HAY, i
B, EMEE ., mhgh R, AR KR
o K NS, AIATE R XK ST 7t 25
AL, HELE TANEZ], EFITRRAHTEZ, 1)
DLRIERN G2, 97\ Ab MRSEDIA Xtk 1ok
SR AMNE B B R A

MR Z TR E, (i98R) TR Z
MRS (R 2). 20 REirh2g ARG N
F, WECN 11, HHETE 55%, FEEZMECN 7,
i EEON 35%. T BRA S F 243 IR M 24 K
. IRE. B, H T4 NEEGIRERERIT
MORE, A H CHEEA MEAE. thAh, HAsE
PEZGH ) T 35%, FEMIFH, FELLIEHA, R EK
FEPRE - (IFEIRD V5T IR B AT 20 BRI 254)
Fk R T CHHERT 3 62K 2), 5 EE 30.3%.
27.27% 24.24%. “FR] KRB B alIEHE K.
BRI H AT A ARG . 5SS
oM, B IR HiRAY, FRTK
BURIE, IR ERE, HR TR a5 AR R0, A
25 14 BRIFZ T IR (21.88%), HIRIAT & 25
13 % (20.31%), EHATHE. &5 COVID-19 i
@A A2, B Eiath, iR mAL 2 IR, 1@
U BE LR A FE, FRIEMGT PR . 6=, AT DA
BEIMAT, $RPTANAR, Horp DA BEAE A B3, Wi
HECEA, HORWE, AR EMRE, N
P9 070 B R TR AR AL T A . 5KA SR T R IR
Rt e, BRI AhaRs:, sl ESMK
BOXIE IS TLLLVR I, 76 PN B 5 BRIRAT s
B A e 200,

ATy R, (TR 18I H
AR KEURFEZ . BUFFIREZS (R 3). #S
25 S ORBUOAFELEM ST STz, A F BRI @
2k, MERECIS, KM ST N EE
BN BRIESR, MAMNER 2 2R T i e
BB 24
4.2 HEXMS S XEEN o4

FHRME S BT A G REUEGR I RT 10 BRZGXT4H
G2 NRBAFELATE AR 2, HAPACREOR
T 0.9 5%y “ B3 %7 O AT RR I 7o SE
LB RERIGRE W25, 15/ Sa i
JFIRECAR R, FCAR TV AR A TSR A

FRE . AR DR, “TH/A-RREE” 255, =%
Bl NI, MRS A e, R AR, BERES
P, VRS TTIE EA, W=, R
B A A H AR,

TERBRF 734, (P FER YR TT 809 2
3 Fhy 4 FPAN S RGP OCEIN B A T SRR
AT AR “CHE BRI RRE 7, R
WA EEHRI S, E (FER) IR R
NIERSLZAE, FEHTRAMER. Pk, H
ORLL “BEEA-357 NG IZIT S, H5EAd
AR, B, PR IER/NEHH N R R
NSEERZ R AR, R IR BRI Th R IR
FEATHRIT SR FE A BRIRIUE . SR
HHEZSERTIN 2 YA &8 “ IR > 27 “ 48—
FE, XM TINGE R 2 A2 AR
KRB BT 0.9,

43 HYELEHN SR

MR R R IR GE 2 AR 2 5 AN RETT
431 KEI 1 mEEE. . RE. EE K
NS, HRL AT, BT A/ NESEZ I,
HAMMRE, sFILIITIRL. COVID-19 Ni
BITEL HHMMAAEE, BRI SHAFR
SRR, FE, KRR AL Bk
A BH P TE B e 1 R AR R AR Oy L, SEEAL AR
WA AR, TS AVRIE . COVID-19 2 Fi8
REFFAR TR, BUD BHARHLARI . > BH T2 KRH
FHEHF B ROAR AL, RIS =BHE ST NEH
WS, R ML CREEANTZ, BAWMD
FH. KFHZAEIER, ~N—2 AZ. AAE
Wh—2; . RGRME D, PEME, N
— 2. SR RO DA D BRAR K R E
AR A DA IR IR IE AR, A7 A BH AKX
ML, AFIERTT. ERENEZ, BER2H: A
A5 NS—F, (ENEZ, BAazTh, S
FER A A, A 1, DLBhmT A see,

Horp 3% LEH 7 250 A M AT R A5 43 B
EN0.92, MHCRERER R “PE-HET AR
w7 “A T SRR KB 3~5 B, 1850 EGE, K
FEREE A BRIb 2 Ah, “ RB-BE7 R EE7
TEARSCMTHEF s LB ET 10 1T WL/ NSE AT 25T
AR S . E RN A, “ia%- R
CHEEAR R R SRR A EE
BIR 100%, HICRefERim; thah “HEZ- KR %
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X ) SRR B HL BB FE KT 90%, 1T UL /NSEHH
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W, AIRPHEGE. BIHERK. BRI, N
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AR EEREIR, BB, SEsEA. B
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TEAHSRYE MR, RS A H b AR 206
AR HER SR 2, 5008 0.9, FHOCHEIR SR, K
G R 43 A b A AR T AR B N
100%, $ETHEE (10.17) i, CFERE, n iz
X RICIEAR SR, S M. thAh, BRET-H 5L,
AE-HEZAEGEEN 100%, R 0.
434 RKEIT 4 BIRE. ARAR, NREAR
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KA. IRZE . ARG H@EMHEFIK fERTERIE .

43.5 2KEJ75 RS, EA KB TORYALA
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KW, AIERRL AR BRIE . REEERZ i 50 AR
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Wi FRIThAk . KEENFEMZY), BIFHVE K. BLilfE
BRI, RIEMPGEMT. SR . 2R T
TEH . TERNFEMEZGY), ORI IR,
TS KEFE T N2, (HTER B F
S50 A5 PR A F e, RIS 2 FIESAN R
BRI SRR T B LA RS N AR T,
PGB SZE . 8 Mt iiE 2%,
44 WMEHBFHH

AW T I T L8 25 B 5 P T (19 iR
TBPE T AR 25 “ SERA-3 %5 69T COVID-19 (1)
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ST HEENE SRS BT, ROAER. WK,
SRELT #0259 45 ANTEPERR A AT 189 AN FHHE T,
COVID-19 1 543 MRS, ZCEREEST 64 1>, GO 4
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4.4.1  “UERH-BEEST PSR ERAY R R 2%
PR I VAR R IR -2 - - L, A9 B
- XS 25 %HA)7 COVID-19 A] E ) 5 2 4 A
& # (quercetin). B %2 (wogonin). LLIZEH
(kaempferol) . 75 % 2% (baicalein) « | ## % (acacetin )
7375 ¥l (moslosooflavone). T/Z4LZ A (oroxylin
A). 5,74 -=FHk-8- A AL IR (5,74 trihydroxy-
8-methoxyflavone). ZI{t % (carthamidin) 5%, HH
Wit LM IR 22 B A PiE PR B
B, GRS HTAAL . PUREE . SR TR R B3,
PRSI RN 2 B R DR R R
TR R BN AL T A A, T
il A, R IERTh AR, SLIGH LR,
iz 2T DA 25 1 S P I e i B 11 S IR R /N B
(G BE T REC2, U5 2R AT I 3 e 2 4 e ()3
T R G A P P R TSR i S Ty BB, AR
FALE PR . PUEME T T COVID-19 Jifs
BERE, WEERRMARECY . gk g BT T R B
MR, TEHEHSAEHT CASP3. CASPS 254 14 i
A TR S & TNF 3@ %, M4t COVID-19
ZIPEAE AR s AR o B SRS DO SR B 9555
TR GEE T H% PTGS2. NOS2 &8 /b K9, A
if COVID-19 B MEEAEIf ROAE B E Fefill; T /240
7AW, EMARY. Puk. RImnEw
44 i 55 7 THT R HE E KA

442 “PIR-ZI-ET-RE R INE% J PPT 2% 3
BAERAE ST G CBRIR-A-Rr -
2% e AU 5 DL B B A ELAE FH X4 DE 4343 21 T R 1Y)
AR # 52 VEGFA. TNF. IL6. TP53. AKTI.
CASP3 . CXCL8. PTGS2. EGFR. PPARG .
HSP90AAL. IL10. IL2. NOS2. NOS3. H i &/
FlE-3B (glycogen synthase kinase-3 beta, GSK3B).
273 L I B I 14(mitogen-activated protein
kinase 14, MAPK14) %%,

Hrh PTGS2. HSP90AA1. NOS2. IL-6. TNF.
VEGFA . CXCL8. NOS3 %548 sl ] UK ST RAE
M3 B V67 I 2 16 H 1. BFFE R B PTGS2.
PTGS1 S50 S 75 R AE VR YT S RNA Ji #1 Z fild
PR RAEAE BT, HSPOOAAT Hefis 258 K 3t 48 A
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BB, H AT IL-6 #iA A& COVID-19 i & 5
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