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KA AR B TR A 25 o MO (RS SEIR BT 5

Rk KA RRIET AXAM K R R

CLAE R EEZ R 2E, WAL B0 430065 2. ) INHRERZGRE:, J7 4 M 5100065 3. [ B 50 I IR =

ST, TR ORI 5181125 4 RN S NRERL, TR WY 5181125 5. ik hEERT w5t o

b S R 9T R S b 48 E s s ae e, ik iR 4300615 6. bR E 2 R E M B IE R, widE B 430061
7.8 R R 2 R, WIdE B 430074)

[ E] B&: REMEDLERRAT AR ELARN LA KEMEA B P EF A, 2R E el # 2 R
FEHEAIFRFR, ARG AT RAEME DS THEDRREFGIHER . FiE: EEMPRE LA (Vero) i
minF, 128 TR B KA MEDRATWICEM R R LI % AT FHEMY 3 (QPCR) #nl. HER: KAMED
BABE ST 1:16 0, 3 Vero ffe JU-F R A Fpit; KA M EDAERINT AI7 5 * E &M R LEEIEFIRA 7 2 (SARS-
CoV-2) t4343h, #4] SARS-CoV-2 # &L 50 % &9 KA W& 49 AR A 1:45.024. HABEA 1:32 08, RAMEFAXT
T e KA ELAT T SARS-CoV-2 ¥ A MR ey 47 4l A2 L EUT. 518 KAMF A TH A ERAELA — T a)3nH4E A,
B3t Vero m it 8K,
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In Vitro Experimental Study on the Inhibition of SARS—CoV-2 Replication by ChangShengJieDu Decoction

WU Haojia', MAI Zhiheng’, MAI ZhiQian®, LIU Wengqi*‘, ZHANG Fan’, LI Hengfei"""*

(1. Hubei University of Chinese Medicine, Hubei Wuhan 430065, 2. Guangzhou University of Chinese Medicine, Guangdong
Guangzhou 510006, 3. National Clinical Research Center for Infectious Diseases, Guangdong Shenzhen 518112; 4.The Third
People's Hospital of Shenzhen, Guangdong Shenzhen 518112, 5. Institute of Liver Diseases, Hubei Key Laboratory of the
theory and application research of liver and kidney in traditional Chinese medicine, Hubei Provincial Hospital of Traditional
Chinese Medicine, Hubei Wuhan 430061; 6. Affiliated Hospital of Hubei University of Chinese Medicine, Hubei Wuhan
430061, 7.Hubei Province Academy of Traditional Chinese Medicine, Hubei Wuhan 430074)

[Abstract] Objective The purpose of this study was to look into the inhibitory effect of ChangShenglieDu decoction on SARS—
CoV-2. ChangShenglieDu decoction is a traditional Chinese medicine formula made up of natural herbs and food extracts that have
been shown to support justice and detoxification, but it is unclear whether it can inhibit the replication of SARS-CoV-2. Methods
Vero cell line was established, and toxicity test and QPCR detection were performed with different dilutions of ChangShengJieDu
decoction. Results ChangShenglieDu decoction had almost no toxicity to Vero cells at dilution higher than 1:16;
ChangShenglieDu decoction could inhibit the proliferation of SARS—CoV=-2 in vitro, and the dilution of ChangShenglieDu decoction
that inhibited 50% of SARS—CoV-2 copies was 1:45.024. When the dilution was 1:32, ChangShengJieDu decoction had the lowest
cytotoxicity and the best inhibition of wild SARS-CoV-2. Conclusion ChangShenglieDu decoction has certain inhibitory effect
on SARS-CoV-2, and has low toxicity to Vero cells.

[Keywords] SARS—CoV-2; ChangShenglieDu decoction; COVID-19; Traditional Chinese Medicine

LR, R NREI T XU E SRS BB OCERS THFEZ A, BIERKEI A TIAN S
ARJE TR 2 (severe acute respiratory syndrome coronavirus — fil. HIHEIRGEE T pINREE, & MAAER
2, SARS-CoV-2) (M4, HUB A EMRB RGN IE 88 BB (ribonucleic acid, RNA) Jx# .
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SR EE 5 02y 2/3 B A TomiddE Mt iR g, X
G EE B8 Z R, TS W M E T ae: FR
1/3 JEK 9wt 4 e Rp R4S M E H, AFE S EE (spike
protein) « M & H (membrane protein) . E £ H (envelope
protein) F1 N K[ (nucleocapsid protein) ) . AR &
TR m I HART ) S d AR AN _E R B 32 AR
NG, AT e R B R RO 2 T
B AL TR R ARG AR, R R 2 LRI %
W WU 957 SRR, 0 i P EE T B2 HY IR R A
EFEHENERE 42 (intensive care unit, ICU) J897 1,
R 2020 4 10 11 H, SA #3700 752 H 4 E
RIF I 2 A1 100 JHFET ] B o 7 R ARG B e
G HE N Ao LS e, ot A&k 7 E
KEHK B4, B B bR H 28 C 5 44 D98 24 e K 0
B, EERMEECE NI, (B EER W E A
U S5 (3 P 7 A S B B AT — g N L TR
TR HEIT AL T B AL

3FEPUET, FERAKIERDIA . SHPIUEH,
Hh & 7 AR AT 2 v R 2 ek R R B U G R I B Ak A AL
T pR Y S, REEE. < BEE, N
WAT, 2B, FERWE, EHRERW. 7 F R R
BRI BT I ARGt B GR, IFE
BRI TS . AUNARBE IR, AR IR AR
BEHRARZEBN G < TER%E ", DIERMGAE, #F
e, A8fe. . Bos. PRSEASE D . mAEEE A
Vb Y €L Sl O T B ee TS @A TR B - E 2% N ]
A, SRR R M L A & R R B
Pk g B 22 5, ARIE WLEAR EASES 43V B I IR |
R, B E gt . RSO KERED R D AR
ROEMFHA R AR R, K28R R R AR
MEYREHRAE Y. BT EER R AR, TRT.
£ EE EN. BRI S, SEESPR . ZLETRG
Fhis ERL . AR PR, IR, . B
KRE, G, #Eiag. WBE EF. 7. &0, fiE
Bk, mER, KO, S, B, AR BE . HAE.
HEM S, BAEHREMEERIIN. KAEMREEH T HE
SRS BRI G BIT R AN TR YT, AR B AR K A AR
B0 TR B R IR 5 B A AR

1 S E

1.1 IR AM S

NG b Bz (Vero) 20 H IR I T 45 = N RS2
Bt o B 5T Bl B ks < KAE MR EE S B RIAS 0 & HE AR
BHE A BR 2 | 32 4 DMEM #5 3% 5 1 T Gibeo; {H il
%6 T Thermo 2~ &) K W); 2 Tl G B§ 45 {X T~ Thermo 2 ]
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K JE; SARS-CoV-2 T A= #k 1 5% = N R = Bt T BfF 72
P fit, soif 98 € EAZIRY Y (real-time fluorescence
quantitative polymerase chain reaction, QPCR) X 1 T
Thermo 2 ®]; K& L ALY T Thermo A& W) %4
FE 4T Thermo A H].

12 @wpi#s

H4 Vero 4 R MR A B, TR GHCK FLBON 37 °C 1)
KB, FHRBRIEEN A VR ORAEE DL R R R ¥
W ARAE B R 5, B Vero 41 I e #2 & 24545 15 mL 55 9%
ERELESR, BETEoid, FEdEC (BRT
1000 r » min", 5 min, B2 195 mm) WCEEAIM . &
OJEEF BER, FEBARRZRAESH 10 % R4 ik
(fetal bovine serum, FBS) [ DMEM % 38 3 b, ¥ 44
MRS R L, RN IFRE, JFE 37 °C. 5%
CO, AN B A F T 577 MR 20 2 KR 5 3 B 5 4
Brae . MY MA B — % PR, 8 R T Ak S R
BEy, IINGE R 7R R R B B I8 IR L B 9%,
AR 20 A KR A ST B B e B IR A . Mk B — e
FERTHEAT A AR AR, T8 ke T 40 2 DAAL 5 S S ae Al H

1.3 fafeprtbn

HUAEKOIRAS RUFI Vero ZNA,  FH 3% 77 3L 8 15 41 i 25
B, K S P T A 8 X 10% e mL, SRS AL E N 96 FL
B o K 100 pL 41 A2 B T FLAR RS FLH o B LR ST,
37 °C Br 7= 4ufa [ 7F 48 fa£L A BBl FL P9 In N 100 uL JG B
TR ER 22 %7 (phosphate buffered solution, PBS) ] ; fii
BTN KA MR TE % 7 %0 1:2048, 1:1024, 1:512,
1:256, 1:128, 1:64, 1:32, 1:16. 1:8. 1:4 LLBIFHEE,
GHBE 3ANEFL, FRMEH XS FRENYIE I, B
F& 4 h Ja AT A o B0 @A Ceell counting kit-8,
CCK-8) . #FLMA 20 uL CCK-8, 37 °C #3554 h; H
FEEARASORT FLAR & FLTE 450 nm P R REATIROGAE 4 (optical
density, OD) FIH .

1.4 KA MEHIHRIE

HA KR 25 W30 Vero 4,  FH 3% 37 26 18 35 40 i
B, KIS ERETE 1X10° e mLY, REHHLEAN
6 LB . IIAA FIRRE AL R EE A TRACFE 1 he A
Fi SARS-CoV-2 BF A ¥R 4y 2 h YL PE 1 SEER 4 7E P3
SR E AT o BB EIE SIS [FRR R FE K A AR
BEAREFE 48 he HU 100 pL Al E: 37 13 R R B 2hig
IR 2E1T RNA 421, FJH QPCR £ lll SARS-CoV-2
HOEEIE -8

2 % B
2.1 KAMBEHIT Vero 4n i bh bm o, -1k
MR T 15120, KAEMEZ (esjdt) FEE MR
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FERI MK, A4 (OD) {HBSA FEAL. SR EALT 1:512
N, BEE RIS, 4 (OD) 1B Wi T, JET 1:32
LB g, RIULRR R FE A MR R4 % Vero 41 a1 240
M5 P B AR, SRS /N T 1032 W), B o5 74 R B PR AR
A (OD) fHKIEFAL, WK 1. [ERERENE, YW
AT 1:16 ~ 1:256 I, 4025 MK T IS H 7K (control)
[EREP i

1.0+

-e- control
—. 0.8 & cgdt
g
=
= 0.6
T
2
= 0.4
=
~
=
< pad
00 ———T—T—T T T T T T
I G I VGG
I e A TS Y N N
REFOENEN GRS

W

B KAAREZ0 Vero 21 fr 200 i 2 1 K

22 KAMEHNT SARS-CoV-2 #4744 A

— O MR ) AR R FE W (esjdt) AT LA
SARS-CoV-2 {13 58, #4 SARS-CoV-2 # Il %1 50 %
KA R AR M RE L 1:45.024, WK 2.

o
]

- csjdt

log;, copy'mL’!
£ ™
1 1

]
1

=

T T T T T T T
0 1:2561:128 1:64 1:32 1:16 1:8

B x
E 2 KR SARS-CoV-2 Hki{E

3%

KM, NBREHA K, —HAERE
M7, BT ER, BXHEMEER. AL
W, fEHSEFREEKAEREED AR LIRS, ST
CCK-8 A s AR MRS, £ R UMBEER T 1:16
B, KAEMERAHXN Vero 4N BRMERAR . MR AT
1:256 ~ 1:16 B, HAHM AT PIMEXIE, XnfgesK
AR R A IR IEINSCE . TR REEHIEM. &
FEE R, RERS BT M LA M 3G B Fy, A A N
PRy P BRI R 2 RSN e, HIRBUIR 2%
W RS B4 B R S B AN e s S T o L2 B RS
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FEM. AN T 2T, ORISR, LA RY
1R G s K B hag U . R ARR RO, FERSY
JEHR A 20 LPIL A] S5 35 B 50 B bk 2 40 i A 5 e 20 1
BEohhe U . EATIERIRI, Ei N RS & B R R A
HRBRG R N R FILRE. g, BIRA.
ATV, SR RN AGIER, HiEEE
B AT SRR, b A . BARAEE
1B, FRP .

KA Rk BREMERN K, s HiaR
HIE I b2V K. AR FIH I 5 2 4% e B A
BNESMBEAF B A - Gl 77 H i g Bk, HEg.
AR B, WRH, RRERANR. TR BATE
Z . HEekH, iR, P HEAR P RS KR,
ZoMEZY.. WEBAME, fefEizlE TR,
i by PEZAR, PEMR RS, sRBIAT HOKIE,
A EA, A, EtAer B, SR RRH,
HIBEMTE S E IR, HHUER G A B R AR
FAUS H R R, O R Y] K ) S A
PR R IR TT IS, WEAE ZMAE R Th AL, T RAE
PR PUEEE . H R 2 W] RN S 8 a0 R I 5L
R %% 77, BOEMREAR . ERgiE h i, (2
AR T AR, BNV S DI RE, (e E AR S )%
FIH L S 8 25, 7 22 2 TN 8 R G R HE T R

FEAS FH A [R5 B8 B2 00 < A2 i 25 32 i B T T AL 34,
SARS-CoV-2 B A PRI G Ja HEAT QPCR ST A B, K/
fREEAFREFELE 1:45.024 B, % LU0 BE B2 v 0] 50 %
IHT R R A Ak, R EEXS T Vero 4t il 1) &5 1
BAK. THWAT., &, flEEEEEAERME
ZI . KA s BAAME . PUME . Pra. BRI,
Prak PR AT REEZ RN, HX 2R e HR .
2% [ R S 2 T S i A AN [ P A IR
T A JEREFE KT SARS-CoV-2 Bz 5 A K I & U 4 = 54k
2 (angiotensin—converting enzyme 2, ACE2) ZAHEH
Ji — R A FARE AR P S ERAE SR T R T
WA /ACE2 454 BA e R P . migsER iz,
BAYHE. PUws. Pik. BT EIER, HEE.,
R, SRR BA RIFHPURSEIEM P . mE
TLRRRE T e S R DL SAMA R G, 5 i
T E A A T A B, WA R R T R R
K7 ZFO4iEN %=, H5H A NE S mRNA 1
LR IR E MG (cyclooxygenase—2, COX-2) HIFEiLZE,
T A B3 5 S e B P Y s BRIy, AR BEIE LA < i
AED . AR, RANEHEREREZ R, e
NN H o R Bz A6 0 A R e I 3, AE A BRI AT 1) [
I e WA S BRAR KR, AR A B T B 5 R
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B, 7 DUBRE B, B b g B IE AL T R
M, AT A G SN, TS A S KR INIEAT, I
i, REME AT AN LAAT K, AT7 RN AT, AR
SHBMT =2 K. SRR EAT 1:32 8, AAKR &
MRS, MR 1K AR A 75 1 W P 48 S 20 B 1
AT SARS-CoV-2 Hf AE # Jk 4 B AG s iy 4l 16
X AT R AT KA MR B E M AR B .

4 B %%

KA i 397 02 R ITOB B R B T A,
KA MR Z R E LT 1:32 15, ] £ 18 56 40 Jfa 37512 1) )
IS4 7 L RO B . S AMZ T I 2 B B e
H#E G b s S E2m e, ERRDIEIERT
RAET B RME o H1% 77 700 8 4 77 T AR R AL AT
ANEHE, BB Ik N S0 R R IR LA B AT AL
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