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Investigating Clinical Efficacy and Mechanism of Qingfei Paidu Decoction for Treatment of
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[ Abstract] Objective: Potential targets and pathways of Qingfei Paidu decoction (QFPD) for treating
coronavirus disease-2019 (COVID-19) were analyzed based on the integrative pharmacology, the efficacy and
material basis was predicted. This study provide a reference for the development and clinical application of
QFPD. Method: Based on the integrative pharmacology of traditional Chinese medicine (TCMIP V2.0) , the
key targets and pathways of the intervention of QFPD on COVID-19 were enriched, the interaction network of
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"formula-herb-disease-targets-pathways" was constructed to explored the molecular mechanism of QFPD for the
treatment of COVID-19. Result: The research results show that key-targets such as cell tumor antigen p53
(tp53),protein kinase B1( Aktl),Nuclear factor nuclear transcription factor-«B(NF-«B)p105 subunit(NFKB1),
nuclear factor p65 subunit(RELA) , human NF-«B inhibited protein a (NFKBIA) , ect. Closely associated with
lung damage. The pathways such as interleukin signaling, adrenoceptors, 7 members of the family of c-type lectin
domains A (CLEC7A)/inflammasome pathway, phosphoinositide-3-kinase (PI3K)/protein kinase B (Akt)
inflammatory signaling pathway, tp53 regulates transcription of DNA repair ect. may be the key pathways
related with QFPD's effect on the treatment of COVID-19 accompany with lung injury, fever, cough and other
symptoms. The results show that QFPD has many clinical effects, such as anti-inflammatory, anti-virus,
strengthening immunity, inhibit the development of pulmonary fibrosis, protecting heart and lungs, treating
asthma, regulating gastrointestinal tract, etc. In addition, there is a good synergism between the original
prescription and the combined prescription, and each original prescription has its own emphasiscan prevention
and treatment of COVID-19. Conclusion: QFPD plays a role in balancing immunity and eliminating
inflammation, and it can treat COVID-19 by multi-pathway, multi-channel, multi-target and multi-link. This

study also provides a new idea for the research of prevention and treatment of modern infectious diseases by use

the traditional Chinese medicine.
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Table 1 Top 20 Key targets of QFPD in treatment of COVID-19

Key targets LS degree closeness betweenness
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fiff 1
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RELA B H F p65 W3 30 0.225 1 009.083
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JUN R AP-1 29 0.225 1326.794
ADCY2 R fLIG 2 29 0.206 640.427
HSP90AA1 #K3EHE H aAl 28 0.224  1272.851
ADCY5 R R PR AL 5 28 0.203 374.063
NR3C1 Ml H 5T 3 2 R 26 0.226  1669.841
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2 i
MAPK3 22 ZA505 AL R 25 0.229 134051
NFKBIA A NF-«B il & 1 25 0.224 666.341
Caspase-3 [t W2 /8 (1 -3 24 0.223 1 140.266
JAK2 Janus i 2 22 0.220 827.667
NFKB2 NF-«B p100 7. %! 22 0.217 440.881
CALM1  FiAEMA 1 22 0.220 1526312
EIF2S3 HEMFRSHF2, 22 0.201 624.909
P33
Bcl-2 B ik I 4 98 -2 22 0.222 785.926
PRKCD A C-delta 22 0.224 1036.531

A ) SCHR & B, A HE 44 1T 20 0 O B A O bR
o, ZHC AR 5 I A OC . B, DtpS3, Aktl,
tpS3 JEAC 4 A 1k AR P K B0 ) e L ) PR S N 2
—, E VR 45 4 L B0 4 MO T R A R R DR A R
f 3 A b kA AR Akt € BE SCON 9 ik
JAKtL R H FE WA Z — AR E K Akl 5



5526 45 16 4] PEXEAHFRE Vol. 26,No. 16
20204E8 H Chinese Journal of Experimental Traditional Medical Formulae Aug. ,2020

&5l
kIR
e

* Bn @ 5®
55 ) 57
wiz @ PHER

E1 FHHEE ST COVID-19 %0 $AR M 45
Fig.1 Key targets network of QFPD in treatment of COVID-19
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Table2 Top 20 enriched GO functions of QFPD in treatment of COVID-19

ID BP_description GO Iifig P
G0:0019221 cytokine-mediated signaling pathway A0 A S 45 5 1 B 7.10x102!
G0:0032991 protein-containing complex HEAREEY 1.68x10°"7
GO:0005515 protein binding EEVESES 3.64x107
GO0:0006915 apoptotic process A L T 6.80x1077
G0:0032496 response to lipopolysaccharide Xof i 22 M 04 e 7 1.49%10°16
GO: 0042802 identical protein binding AR AR & 2.26%10°1°
G0:0019899 enzyme binding s A 5.09x1071
GO:0008134 transcription factor binding RN 1454 1.53x10°1%
GO:0042493 response to drug ESLY/) A 2.63x10°'
GO:0045944 positive regulation of transcription by RNA polymerase II RNA ATl 1 5% 5% 5 IF 7] 9417 6.14x10°13
GO: 0046982 protein heterodimerization activity AT ZRIEH 6.77x10°13
G0:0045121 membrane raft A 9.48x10°'3
GO:0019901 protein kinase binding HH M S 4.74x10°13
GO0:0007188 adenylate cyclase-modulating G-protein coupled receptor signaling pathway I 1 B2 ¢ AL il 35 G-25 11 A0 6 A2 /(5 5 10 % 1.29x10712
GO:0071260 cellular response to mechanical stimulus 211 A X ATL B 54 7 S 1.52x10°12
GO:0045893 positive regulation of transcription, DNA-templated i S IE [ AT, DNA B 1b 2.19x10°12
GO0 :0043066 negative regulation of apoptotic process 248 6 940 T Y A7 ] 9 3.03x1012
GO:0010628 positive regulation of gene expression Ji R 2 3K 1 I 1) 9 49 5.88x102
GO:1904934 negative regulation of cell proliferation 21 Jif0 Y B (1 £ e YT 1.37x10"
G0:0005829 cytosol JiUR7i3 1.50x10°"
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*3 FBRHZIFIET COVID- 19 HE BRI 20 () X EHRBEBREE ST
Table3 Top 20 enriched enriched pathways of QFPD in treatment of COVID-19
ID Reactome_description 4 B P

R-HSA-6785807 interleukin-4 and interleukin-13 signaling 120 8 A 22 (IL)-4 A1 IL-13 {553 % 1.84x1017

R-HSA-390696 adrenoceptors B LR 2k 1.02x10°®

R-HSA-5660668 CLEC7A/inflammasome pathway CLECTA/RIE B 1.30x107

R-HSA-418555 G alpha (s) signalling events GEH a(s)GoHH 1.65x107

R-HSA-6796648  tp53 regulates transcription of DNA repair Genes Tp53 18717 A9 DNA & & JE K A 5% 5t 2.12x107

R-HSA-9020702 interleukin-1 processing IL-1JmT. 3.02x107

R-HSA-5603029  IxBa variant leads to EDA-ID NF-«B il ¥R (2 v S 2SR R BB A REE™  3.02x107
A B

R-MMU-3134963 DEx/H-box helicases activate type I IFN and inflam- DEx/H HE ffft e B i 16 18 T30 2, 7= B R A iH 1 3.02x107

matory cytokines production

R-HSA-418597 G alpha(z)signalling events GHEH a(2) G5 FH 3.84x107

R-HSA-1810476  RIP-mediated NF-«B activation via ZBP1 AL W A5 E B LR AR AR E AR 4.70x107
524 NF-kB

R-HSA-6811558  PISP,PP2A and IER3 Regulate PI3K/Akt signaling PISP,PP2A and IER3 J447 /J PI3K/Akt {55 i 6.51x107

R-HSA-1433557  signaling by SCF-KIT it TR VT 57 1A C-kit S AR T 4 i R 7 (SCH)fF - 1.42x10°¢
Sk

R-HSA-450341 activation of the AP-1 family of transcription factors  Ap-1 %% % 5% IR 1 (19 B4 T% 1.77x10°¢

R-HSA-9020958 interleukin-21 signaling IL-21 15 5 i % 1.77x10°

R-HSA-9020558 interleukin-2 signaling IL-2 {5 538 i 4.11x10

R-HSA-9027276 erythropoietin activates phosphoinositide-3-kinase & £I 41 At A A 3 38407 % 2 UL IBEE 3- 4 ity 4.11x10°

(PI3K)

R-HSA-6783783  interleukin-10 signaling IL-10 {5 53 % 5.33x10°

R-HSA-912526 interleukin receptor SHCsignaling IL 3Z 1 Sre [ 5 25 4 3 2 1) 757 B2 28 11 {5 38 % 5.67x10°

R-RNO-170670  adenylate cyclase inhibitory pathway TR TR A Ak Tt 000 1) 3 ¢ 8.19x10°

R-HSA-111933 calmodulin induced events 5 8 25 R B I B A 9.10x10°¢
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Fig. 2 Multidimensional network of QFPD in treatment of COVID-19
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Fig. 3 Clinical efficacy and mechanism of QFPD in treatment of COVID-19

3 g
Hh B I PR RE PR S AR AE 2 v VS R e [ 2 AR 1Y) 4R
FRAK 2, BT A% COVID-19 3 32 i R 4E 4R 55 44 1
TR AR E P B R YT R Y K . A
EF X COVID-19 14 32 21 AR AR A& #4 ok ity ¢
K #& TCMIPV2.0, Tt U 43 A7 3% Bl HE 3% 7 36 97
COVID-19 1 1Ifi Y7 RORAE AL, BIF 58 45 3R 8o

- 12 -

I fil HE 7% % & O #8 R tp53, Aktl, NFKB1, RELA,
NFKBIA % K 2 5 fili #8458 43 A0 5C , HC 0T fi 38 oo o 4%
HA4HE A R E 588 5 LR ZIK, CLECTA/%&
Jit 3% 7%, TP53 YA #5 DNA & & 3k [H] 1) 6 53% 55 AH OC 38
B% I8 BIPUAE PO EE BG 9R G s T A I £ 4R 1k
AR e Pl AU B R R AT TR LS N
Ifii % COVID-19 &k & B IGI7 /E H, B & 7 Z )



2655 164
20204F 8 H

[ 5238 75

Chinese Journal of Experimental Traditional Medical Formulae

"
FAE

Vol. 26,No. 16
Aug. ,2020

S AF R PR S A M E . AR R
COVID-19 5 SARS #il MERS i 14 J5 3 2% 5% BLAH AL,
U HE HE IR AN SR R 1] K
HRAGHE | M A YT COVID-19 o 5 52 5%
SR SO 25 AR — B, FIEE, SCERBE R iE— 2
E BH 3 1l HE 2 1 v B 4 5 B 6 8 S il 48 2 B R
Y] e B 84 1R 7 E L, W P COVID-19 44~
WY BEIIR YT o AHIF 58 45 S O 3 Il HE 5 7 09 I K I
FH B ik — 25 Tk $2 1 B A 4l , ) B A v B 25 B 3R
PR A% e 5 s 4 (L BF 5% LIRS

T A #F 55 & 55 T TCMIPV 2.0 JIF {0 i i )

T il HE 75 % 76 97 COVID-19 1 4 Jot B il S LA A
BLH i 75 2t — 25 1 LR Rk

(1]

[ 4]

[10]

(&% k]

BEAD Wk ok, B LV I HE R 1 DU BOR 9T
B AR AR EEL AT (D). PR
2020,61(6)461-462.

[ 5 B 2548 PR . PR 40 T HE 22 1 X et i 4% 1Y
J7 %% [EB/OL]. http://www. satcm. gov. cn/xinxifabu/
meitibaodao/2020-02-17/13174.  html, 2020-02-07/
2020-02-20.

XU HY,ZHANG Y Q, LIU Z M, et al. ETCM: an
encyclopaedia of traditional Chinese medicine [J].
Nucleic Acids Res,2019,47(D1):D976-D982.

FHE AL, U AF L L TR 2 B T 25 R
WF sk e (], b [ 24 2% 35, 2018, 43(7) £ 1297-
1302.

VR IRIT A 5 h RS AR R
I 2 5 R0 [T]. A 25 2% 0K, 2017, 42(18) -
3633-3638.

Brrb, sk 5a 32 B ik, 55 . 900 SE R TPS3 A 5
B B TP63 A TP73 (W 5087 HE R[], 587l B A R
3R] ,2013,35(1):57-62.

TE R BT T G5l EH Aktl . ERK1/2 5
HIF-1a 75 Jifi i 41 23 v 1) 2 18 S Helf PR3 31T )L S
FAE I ,2014,29(12): 1515-1517, 1521,

TER B, AR5 ) . TPS3 EGFR 3 %8748 4 NSCLC
B YT B e Rk RS 00 R Y BE R (3], ]
JRE,2019,28(6):445-449,

SR, PN U T Y . NF-«B 38 N £ A
55 it g o JEE ) Meta 23 A7 [T ], H B IE R 2 20 8,
2019,19(12):1430-1435.

COSKUNPINAR E, AKKAYA N, YILDIZ P, et al.
The significance of HSP90AA1, HSP90AB1 and
HSP90B1 gene polymorphisms in a turkish population

with non-small cell lung cancer [J]. Anticancer Res,

[13]

[19]

[20]

[21]

2014,34(2):753-757.
gk ME A PR B WS OB B BT R A2 ik AR
rs7701443 (1s10052957 i i B K 2 28 M 5¢ & 09 4 B
[D]. Al : A 1 K2 ,2018.
FLER R, B WA, BT, A RS2 A R A O
Lok 5 TL-17 76 2 M il 45 45 7 BRSS9 28 5K B3 X
[T]. B K224 BE2E IR, 2015,36(3) :27-30,42.
PRLL ¥y CASP3/PARPI A5 I T2 43 16 il i v (¥ 3R 3k
M R HAR P TS S (D] T )TN R 2 B
2012.
KoLy M ESFE MR IM]. AL 2R
AR, 2016:283-290.
W DDX17 W HBY & H > T ALK [D]. &
PR HE R ERR2%,2017.
LT . 1R AR Sk R 2 7 il 2T 4E AN i b T
AEI A E D). Urrs : LA K% ,2019.
JEHG HCH LT, B R A N R AR T RE LT AR
H2EH,2017,69(5):730-734.
EHRFT, E WA XS R R A2 R R AT R
it 28 55 7 B0 WL e o F9038 R v i AR Ak L] v [
FAA B 24224 75,2003, 19(3) :236-239.
AR BIRG . BRI RERT AT LIRBERIT A2
SO MR A5 SR B RO [T ). v S R 25,2020,
15(2):110-112.
2RI, JE M, J7 ) B L P TR Y PISK/AKt {5 5 il
% T W FE M K R W AHLEIT]. =/
FBER,2019,42(2) - 11-15.
LA B BT AR . B D IR B PR
B2 R B 9T A B H X 85 SCE-Kit 5 5 i 12 1Y 52
W A SE LT, AR IR 2%, 2019,27(2) : 87-93.
AeSrE FB R . L T ER B AR R R SR [T ] IR IA
KHb,2018,15(6):267.
BUSCHE BB AR ML 2 . U - U1 R
4t ,2009:207.
487, KB, E5 M, 55 RS A T s R L]
r 2 (% . ,2017,34(2) : 126-128.
BN, LT A BT R B 016 97 2 i 4
BLEE B OF 52 3 fe [T]. 5 p £ 25,2019, 14 (12) -
3414-3417.
JETJR W . R A 2 BB 5 S I R R (D). 3
MREE2£,2010,31(35) :6542-6544.
T Y BAe . & T IE h /N S 50 i FEE sy i WF
ST, BUR 51 ,2018,27(6) : 169-170.
I, B/INE A W, 55 . AR B A B R T i
HETE A B A 50 1 20697 Boe Il 48 i R4 L], Bevs o
BE 2 R ¥ ol 2020, doi: 61.1501.
1. 20200309. 1857. 008.

[FEEHmE IMAM]

.13.



