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Abstract: Objective To predict the efficacy components and key targets of Chaihu Guizhi Ganjiang Decoction (CGGD) in the
intervention of novel coronavirus pneumonia in the cold-dampness obstructing lungs in early stage, and clarify its mechanism.
Methods The novel coronavirus pneumonia TCM stage, clinical manifestations and the function of CGGD were analyzed by
literature mining and clinical reports. TCMSP database was used to screen potential active components and related targets in CGGD.
PubMed database was used to screen pneumonia, cough and fever related targets. With the help of Cytoscape software, a

“drug-disease-target” visual network diagram and protein interaction network were constructed, and GO and pathway enrichment
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analysis of key targets was performed through the STRING database. The active ingredients were molecularly docked with
SARS-CoV-2 3CL hydrolase protein and ACE2 by AutoDock Vina. Results The analysis of the relationship between prescriptions
and syndromes showed that CGGD could play warm-yang scattered cold, resolve dampness, clear stagnation and heat, and open up
membrane’s power to intervene in early cold-dampness lung type COVID-19. Through screening, the therapeutic effects of CGGD
were mainly in 156 chemical components acting on 159 related targets. The core 27 genes predicted and analyzed included EGFR,
TP53, YWHAZ, HSP90ABI1, PIK3R1, GRB2, etc. GO and pathway analysis showed that CGGD was mainly involved in biological
processes such as cell regulation and immune system related pathways to play a therapeutic role. The 10 core components were
molecularly docked, saikosaponin A, saikosaponin D, and peroxyergosterol in CGGD had good affinity with 3CL hydrolase protein
and ACE2. Conclusion Using network pharmacology and molecular docking technology to predict that CGGD can be used for the
treatment of novel coronavirus pneumonia with symptom of cold-dampness obstructing lungs in early stage, potential antiviral
ingredients contained in prescription of CGGD, can play a therapeutic role in the treatment of new type of coronavirus pneumonia in
the early stage by regulating the immune system. It explains the characteristics of “multi-component-multi-target-multi-disease” of
Chinese materia medica, and provides theoretical basis for clinical rational use of medicines.

Key words: Chaihu Guizhi Ganjiang Decoction; COVID-19; molecular docking; network pharmacology; saikosaponin A;

saikosaponin D; peroxyergosterol
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Fig. 2 Number of pneumonia, cough, fever related targets (A) and chemical compositions amount (B)
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Table 2 Information on medicinal ingredients of CGGD
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MOL000098 M Rz 2% quercetin SE. HEE 68
MOL004635 SETHIEH A saikosaponin A SEA 38
MOL004637 LEHHREH D saikosaponin D SEHA 34
MOL000422 2 kaempferol SE. HEE 28
MOLO011169 T 4 2 I peroxyergosterol R 23
MOL000173 WHEH R wogonin g 16
MOL002714 AR baicalein HE 15
MOLO000358 B-7% B beta-sitosterol B, FE. ®1F 11
MOL002488 6-2: 6-gingerdione T 10
MOL000354 BRER isorhamnetin Lol HE 10
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Fig. 6 Docking conformations of saikosaponin A saikosaponin D and peroxyergosterol with SARS-CoV-2 3CL and ACE2



% %% Chinese Traditional and Herbal Drugs 28 514 28 7 2020 £ 4 A

* 1711 -

3 Wig

COVID-19 /& SARS-CoV-2 iliit ACE2 ik
N 51— P S e E AL G, AR # T
W% ZINFERIL, HRATHRYRE LS
FILAAEA WA FE S, &5 1897 ok
HRIT T RICEAWR R BE . FHIEEY, g
B 45 56T COVID-19 ROR R 4F, 5 % X b A
KERHI B2 S 5 R0 ek =5 2 25260,
JFIE COVID-19 HRZjImPRATF, 1 S ZE 254 1)
AR e, TEIEEAl EE AT A XA F it
IR 24 24 B 2% ] E B 1A% 48 Th 20 S e PR 5 A i 2k
BRI Sy A 245 5207 B FUR TR 25 A E AL, 48
NG R R IR RS, AR B 6L T T R
PR S TTUER RIAT AT, RSEEAREER T 25120
B 5 SARS-CoV-2 3CL /K fift B Al ACE2 HE4T X} 122,
T S8 0 B B T 22 3% v T T SE I AT A 2
COVID-19 FIRYT, NIEIR & HH 25 3R (AR .

St ik, SSHEERCT- 2% 156 MEETEE
W EOHER T 159 AMHRHE R, RIEIRTT %
W, RINER, SR T2 R SLH
TEFBE AL 131 A4S, “SEiRER T 25-m%m” LA
FHAE R 15 Ay, “SEEERCT 2237 K #4 FLRVE 4
RL66, 156 MEZERS A 125 AN AT [H R 1
BITIRAE . WZW. RIS Ol IRYEREAEILESE T 10
AN EFZR 5 COVID-19 1697 254 1 TE A5 41 55
(SARS-CoV-2 3CL /Kfi#li. ACE2) #AT 701 Xf
¥, HASeiHasr A, SEH R D, 83 AR
5 2 MR BT RS A R L m R H 259 UL
WA, MR, LR, E5R, UES R, 7
225 SARS-CoV-2 3CL /KfAEFEE H 4 AR
AT 77 TP RS P RS 245
(&5 e/, T o M S8 AR T 23 T S &9
AT FHFIRYT COVID-19. s AT SRR T 3237 2 Fh
553 % COVID-19 BIE ST HLE EERE 1 24« 2 1oy -
ZEL -2 7 AR LS, eI R A B T
2 T o

X FE A #E kR 1 i) EGFR. TP53. YWHAZ.
HSP90ABI. PIK3R1. GRB2 % 27 MK AT GO
Al pathway 7387, TINSEEIAER: T 2217 KR ITIE
B AR TR . (555 S RN 75
WENAEERE, THANRES . RERGTW
R 5 5165, ERBB2 15 S, PIP3 0
AKT il #%% . SARS-CoV-2 EIANANG, ATLAE BN

S DR AR 27280 N Ao B ) B g e NS 3 T 4
PR N AR 25 5% () et 5 SRR P G 88 S AN B2
FLThRE LI, Ik EL A0 R 00 A i ) R S
Ay84, i KERSEMBEE T, FE I
THRE” P, 2019 4£ COVID-19 HEIE B (ICU)
BERM A, IL-2. 1L-7. IL-10. G-SCF. IP10.
MCP-1. MIP-1A PLJ TNF-ol3H & i T A B E 8
o SCERFR W SE SRR T 22 PN 2% 1 % 0 B K]
EGFRE3 YWHAZBY] AR R IEFE S, BEAK JORE
HFHIRIE, SRR T2l WiEaZ /%
RIEIRITVER -

AHIF 7238 FH X 4% 24 B 4 5 5 43 R R O 1R
TR T SEEARER T 223% 1597 COVID-19 B 25354 i
ity SCHREERR KA S IE S, TNk sy S
AL SeH 1 D s EH T R RS i
SR IR AR TR I AR, Dk — 2D T A N
TIRRIRAE S . MR B () SR AR T 2% 1897
SARS-CoV-2 & JupFE iz k. R HEREIR A H
B X 28 B — 58 BTN 4 S AEmf 1, f5 S mT o
A 22 ot i Je Z3AE WL AT 13— P00, A
FE LT A R R FH R S5

B3 30k

[1] RT3 B R Bl R B T R . B
SeE BRI 5 2% T AT 2E R AE I BB AR [J/OL). H
55 % % 2% &, [2020-03-10]. https:/doi.org/10.16505/
j.2095-0136.2020.0015.

2] BAeZs, &&0, B 1, & RERAYEH IR
B il R J7 uE MR > Bt [JOLY. th [ 2 A
[2020-03-10]. https://doi.org/10.19540/j.cnki.cjcmm.
20200218.502.

[3] kst %€ M) dbET AR TPA MR, 2005.

[4] ZHC, BRAOHL SRR TR R EARE [T
rREEZGi TR, 2011, 10(6): 31-32.

[5] WA (HEIR) KR KRG EFRAR D]
Jbmt: AL BEZIRE, 2016.

[6] P JE. BRI A e IR B A A
[JJOL]. T » " & % K % % #f , [2020-03-10].
http://kns.cnki.net/kems/detail/32.1247.R.20200216.2006.
002.html.

[7] ®IRF. FTRIPHIERE ik kR 2 5L [D]. M/RIE:
BT R Z KA, 2019.

[8] TEATHE. SEBIREAL T 2277 5% & 4 P IR Y 5 % i < T
ZPRPE R YEN TR R [D]. G AL R 2 k2,
2016.

(9] BRifgEds, XEIk. SEMIEERT 279077 W% WA 1k



* 1712

¢ £ % Chinese Traditional and Herbal Drugs

FEsS14 FTH 20200564 A

[12]

[14]

[21]

[22]

Wi 60 BIRUEE [J]. Wil hEEALRE, 2014, 49(11):
801.

VIR G, THCE, skAEE, 5 W AIEE A HT
PRIREEIE AR [J]. BRI, 2020, 61(5): 369-374.
TaA5%, ORI, FMFE. B AUERE# (COVID-19)
TSI R A BT B WO RS [1]. A
=24, 2020, 15(1): 35-46.

BUAE, 0. BT AL SRR B R G I R I S
SCEG E A I B R BERE [J/OL). [ BRAS 56 E 2 k &
[2020-03-10].  http://kns.cnki.net/kcms/detail/50.1176.r.
20200228.1112.002.html.

B W, USRS, AR, S 46 BRI EE T EE
WEREZE53 T [J/OL]. HHESER A5 &, [2020-03-10].
https://doi.org/10.13422/j.cnki.syfjx. 20201029.

AUNBR, ZEAEVE, BORAE, SN CIEIRIE MR
B EIRE A & (COVID-19) [ 7 B2 25 B ¥ S s
[J/OL]. = [E 4% &, [2020-03-10]. http:/kns.cnki.net/
kems/detail/11.2166.R.20200217.2034.006.html.
&5, 1, BRIBE, & BRSO EE  h E
B va BB R 1T [J/OL). b5t Hh £ 24, [2020-03-10].
http://kns.cnki.net/kcms/detail/11.5635.R.20200217.1519.
002.html.

LEE, B, £E06 HEGERMEE (2019-nCoV)
et BEAE R R E [JOL). Jb 5 BE 2,
[2020-03-10]. http://kns.cnki.net/kcms/detail/11.5635.R.
20200207.1616.002.html.

B, XIEM, WO SRR T2 R i
5z [J]. WwEHEEZ, 2019, 50(1): 48-50.

WHER. SRR T 2B IEIEEIE [N]. PEPEZ
%, 2016-03-24(004).

ifIes. SEEHRC T ERI AR [J]. WL P ERE,
2007, 42(9): 543-545.

T, AR, FERME, . MR RN R
HJ BRIt % B ¥R . IKK/NF-xB/IkB 15 5 il # AL
AT [J]. HZAEEIGIR, 2019, 35(4): 53-57.
Wang C, Qu Z, Kong L, et al. Quercetin ameliorates
lipopolysaccharide-caused
down-regulation of miR-221 in WI-38 cells [J]. Exp Mol
Pathol, 2019, doi: 10.1016/j.yexmp.2019.03.002.

BB, XMEZE. SEEHEAE DS TR A B A KR
Ji 2R R AT AN AT Ak K e DR R AE A (0], TR
iR R, 2019, 36(9): 823-829.

inflammatory damage via

(23]

[24]

(25]

[26]

(27]

(28]

(30]

(31]

(32]

TRELH, 2R, ERHE, 4. BRI 3 FM1 K
LPTBUR R 2N BRI P R 4 T B SRR
RKEM R [0 FEF AR E, 2019, 44023):
5166-5173.

HRX/INIR. - S M B S A X i R B ER T VA I R
FIIMEIER LA [D]. K3 FMOKEE, 2017,
HARE, 2% W%, %, & hiESSHHE Y
PRI EE S R BB S IR S2 e [J/OL]. tH A BE 2,
[2020-03-10]. http://kns.cnki.net/kcms/detail/11.5529.R.
20200228.1755.006.html.

JeMEL, W1, T, S5 2R AR R A A
2 RAT FLI A TBE [J/OL]. Bl IR AR,
[2020-03-10]. https://doi.org/10.16305/j.1007-1334.
2020.04.099.

K, BARE, B B, A T TN T AR
SCHRAZAE (1 rb BE 2596 9T BEAE B B IR 9 7 i A% SR
[J]. HEEZ, 2020, 51(5): 1096-1105.

Chow K T, Gale M J , Loo Y M. RIG-I and other RNA
sensors in antiviral immunity [J]. Annu Rev Immunol,
2018, 36(1): 667-694.

MR, ESCE, WEM, & B8 ERom R
(COVID-19) HEZFHMEE [J]. HEZ, 2020,
51(5): 1106-1112.

Huang C, Wang Y, Li X, et al. Clinical features of patients
infected with 2019 novel coronavirus in Wuhan, China
[J]. Lancet, 2020, 395(10223): 497-506.

JERm, R, AN REEKRET SRR
RKYEMwT U (9] PR S IRR, 2014, 27(5):
452-455.

Itatani Y, Kawada K, Yamamoto T, et al. Resistance to
anti-angiogenic cancer-alterations  to
anti-VEGF pathway [J]. Int J Mol Sci, 2018, 19(4):
1232-1249.

A, 5. VEGF 5 EGFR 16 & B R pHL]
TRt [1]. BRE4RR, 2019, 25(11): 2133-2137.
UG, FEN, 5K, % RNA T Ywhaz Z:RXF
R 5 3 0 1 /N ER R A0 T R T % SRR ERL T 1 R )
[J]. P EAREEIE, 2019, 35(13): 1631-1635.
FOBA, TR, BIRIE, S5 R TR g 25 e )T
YRR T R R RE T R A E R R R R
(COVID-19) WE M-SR [J]. hEZ, 2020,
51(4): 836-844.

therapy  in



