- 64 - Traditional Chinese Drug Research & Clinical Pharmacology, 2022 January, Vol. 33 No. 1

RARE AT SMIH A TR 220 R E A SHAENF5

XIS, AR, FARC, ERARS, #EILC, BTE N, (L TIIYTREZRY:, TTP F A 330103;
2. Wl PREREEERRE , JTAR il 5284155 3. JTIMEERICEMEEE —BEBE, TTMIEMARE RIS, TR T
510180; 4. JH TP ESR In R PRI 5 TUE B i S0ge 2, 748 )M 510180)

WE. B RA0MESIRE(YQ)SPAZKIAB A 229E(HCoV-229E ) 9k shap kI VE A . ik it e
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& 2 HCoV-229E #5371 4E R ; 2 A 52 6 & PCR & A7 4R A BRI 2 2T HCoV-229E /57 9 X g2 B -F & A
KFW e, R BB & ST ANT a0 I8 50% Pk E A (3 315+131 )ug-mL™, *F HCoV-229E #
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Abstract: Objective To explore in vitro inhibitory effect of Yingiao Jiedu soft capsules on human coronavirus 229E
(HCoV-229E). Method The toxicity of Yingiao Jiedu soft capsules and its inhibitory effect on HCoV-229E in vitro
were evaluated through the classic cell model. Plaque assay was performed to verify the inhibition of Yingiao Jiedu
soft capsules on HCoV-229E. Afterwards, real-time quantitative PCR was used to analyze the effect of Yingiao
Jiedu soft capsules on the expression of inflammatory factors induced by HCoV-229E. Results The 50% toxic
concentration of Yingiao Jiedu soft capsules on human liver cancer cells is (3315 £ 131)pg-mL™", the 50% inhibitory
concentration on HCoV-229E is (361.9+36)wg-mL™", and the selection index is 9.16. Plaque assay showed that
Yingiao Jiedu soft capsules (2 mg-mL ") almost completely inhibited virus replication in witro (P <0.001). Yingiao
Jiedu soft capsules at a concentration of 2 mg+mlL™" can significantly inhibit the increase of inflammatory factors

induced by HCoV—-229E infection, such as mRNA expressions of C—C motif chemokine ligand 5 (CCL-5, P<
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0.001) , monocyte chemotactic protein—1(MCP-1, P <0.001), interleukin—6(IL-6, P <0.001), interleukin—8
(IL-8, P<0.001) and tumor necrosis factor—a (TNF —a, P <0.001). Conclusion In vitro Yingiao Jiedu soft

capsules can inhibit the replication of HCoV-229E and the inflammatory response induced by virus infection, which

has development value as an anti—coronavirus drug.

Keywords: Yingiao Jiedu soft capsules; human coronavirus 229E (HCoV—-229E) ; inflammatory factors; human

hepatoma cell line Huh7
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TEPUE B 09 A% T S A B 5 AR (Ribavirin) ¥, 3
A, AR A 1 B 15 75 5 (Remdesivir) B IE
X} SARS-CoV £l MERS-CoV EA MIHIMERS", T
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WL M AR A, A S BT R B SR T
2020 i (AR NRILFNEZGH) W, A R4 25 B 2E B
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COVID-19 SRAEASCHL R A 7o 04, RIS
B 37 ANVETEW SAE N ERE A, 58 B R B
3CL 7K fife g S Az AR I 45 ik R 2 BTSRRI, R
HEAWRYTRE F R e 8 90 0 . (HE AT AR A
R SRR AR B M 0 o AL SR B I A A P %) SR AT
55, WA ST I FH 2 LR AMEERY | 43748 S i 75 4K
Ji2 8 ot AR 7% 229F (HCoV-229E) i 4l i/ FH
K HXF HCoV-229E 413 1 24 A2

1 MREHE

1.1 259 Kk R R O (YQ), TLIRREZ
M B A R, 5. 190902, ffiH —H 3iF
(DMSO) Eilifit i 400 mg-mL" RF , il 2%FBS
f) DMEM F7 F¢ 100 1% (4 mg- mL ™) R TAER) 1R ¥
FE, LA 1%DMSO 1E R FI I, Eef@Epa=, b
2HEMAREARAR, L5 689788656, 1
DMSO Fili fi# i 500 wmol - mL™' B, #i F & 2%FBS
f) DMEM 5 B 100 4% (5 wmol - mL™ ) E A TAFEH E
i 4= 1 7 (FBS, #t5 . 12J065) . o b AU &5 o7 Jk
(DMEM, b5 . 8118250) . 100 x #/4f 7 2 XL
(Pan—Strep, i3 2257223) . 0.25%Jkf#-EDTA (it
5 2062475) . BER Eh 9% vh R VA W (PBS, it
8120401), [ Gibco 2AH], —HIEAK (DMSO) ,
FEETT R A=, 5. 20200410, 20 AL iG
P 5E Cell Counting Kid-8(CCK-8), 3&[E APExBIO
Na L, IS 689788656, H% MR HE B AR F &
NucleoZOL, F&[E Macherey—Nagel 2y F] (5[5 ), it
5. 15011001, — A 5CHT 2 & PCR {5 One Step
TB Green®PrimeScriptTM PLUS RT- PCR Kit, H &
TAKARA 4H], #t%5: RR096A.

1.2 20 Ko AR 40 Huh7, Wy H 98 EAE L
B0 (ATCC) , #E 37 C. S%CO, &4 T 1x
FE T4 10% FBS i) DMEM . ARG EE HCoV-
220K, FHJTMMBERR 2 B A — B B T R 5 s A 9T
Pl 4 A7 PR S 55, H2FP T Huh7 40 1, BisRfe
& 2%FBS [ DMEM H, 37 C. 5%CO0, %555 3~4 d,
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1.3 U2  Multiskan Spectrum Bt bR, 2% [E Thermo
Fisher 23 #); ABI PRISM®7500 Real—time PCR 51l &
45, 2 Applied Biosystems 23 A] o

1.4 2P EPErss  Huh7 400RS 2 90% L) 1,
JEE TG AL T H2 R0 T 96 FLAN AR b, AEFL 1x10° -4
M, 37 °C. 5%C0O, 137 18 h & 90% Lk I 4l & .
FEIF IR, PBS VEAMI 1 Yk, BIER XTI . AN
HE 2L VR SR 7 s S A VR B A AR A 4 G
PL 4 mg-mL 7 fER TAERIR W, 2 55 LG R =
10 NHE (4, 2, 1. 0.5, 025, 0.125. 0.062 5.
0.031 25, 0.015 625, 0.007 812 5 mg-mL™"), fMZE4H
Mo b EFINT IR LT 1%DMSO; 1EH X A4 T
2% 9 DMEM K F2 5 . Ak 6 &
fL, 37 °C. 5%CO, 1555 3~4 d, Wi CCK-8 i) &
R A BTG R, IR SRR AR (TCs) o A
3 RS SEHY, AT E AR (0 £5) TR

1.5 Hiwi 98 Huh7 0mh G 2 90% LA LAY,
g I AL IE 2 A0 T 96 FLANMIAR h, FEFL 1x10° -4
i, 37 °C. 5%CO.¥55% 18 h & 90%L) FRls; )R
FigRdE, PBS UEANMY 1 ¥k, WIER X IRLL . S EEx) i
SRR A S I BEAC MR R A . PR RE 1 B A AE N
EH XL, HAAKHLL 100TCIDs (MOI=0.01) 5 £
MY E, 37 CHFE 120 min, FKaE EIH
BB R I A MR AL I 2 f5 4% LU R B A A
fift T OB AW (2. 1, 0.5, 025, 0.125,
0.062 5. 0.031 25, 0.015 625, 0.007 812 5 mg-mL™") .
400 mg-mL™" ARSI RE R RRR R 100%DMSO Bt
B, FiBEE 2 mg-mL B DMSO &k 0.5%, HIE
HXHRAINA R 2%FBS+0.5%DMSO FR; 3R 55 e
R 25T & 29%FBS ) DMEM 5353, LU F4g4
6 MEAL, 37 C. 5%CO. 1553 d, WIRAE T WELa
MR ASE L, Il AR BN B (1Cs) . ER
3 RIS SESS, SR DA B bR (v 2 5) BN o

1.6 55 Btk /B9 Huh7 400 R4 2 90% LA F i,
JERBE T AL A T 12 FLANA AR, AL 5x10° 4
Mils 37 °C. 5%CO0,}{i 5% 24 h I S0 92 40 i
FEPRRE AL, PBS VRN 1 R, WIEH YR | SN EF
XFREZ | PHAEXT B ZH (BB vy =5 21 ) R/ e fi 7 I
PERWRBEA . A 2 FLAMMAE I IE X REAL, A
T 2%FBS ) DMEM 5 5% 5, A B fLfin 500 wL
30 PFU [ HCoV-229E W TE 7E 37 °C. 5%CO. 557
FTTIEE 2 h, FREEFRE. LS wmol - L Bl py

55 T TNE A BH A 24 4 %o HR ZEY 5 AR SR A 7 A M A %
3AWEE (4, 2. 1 mg-mL )4 ; JHEERIRAL T &
29%FBS ] DMEM #5553, 515 1.2%5E0 11 1
RA, BfMA 2 mL FIRGW, FHRAREM)S,
BEE 72 ho BFALINA 1 mL 9 4922 5 PR [ 5 ok 1%
Jo, BFLEIA 300 WL 45 e o, SiRg@
0.5 ho FARIKEEZGMYE, BT EIHHEIMEA, S5
P =] (I B 4HL 1) 25 BEE - 245 P 20 1 25 BEES0) A e
H 25 BEELx100% . SEEE R 3 IR,

1.7 9298 5 & Bt PCR 5l 3 42 9 I 1~ 14 4 38
Huh7 40 M0 F & 2= 90% LA b, e EE I Ak I 3 Fb T
6 FLAnfAR, FFL 5Sx10° 4L, 37 °C. 5%CO, 55
7% 18 h £ 90%V LRl , FEJEIEFREE, PBS UE4HiE
1R WIER XA fREER AL . PHMEZ I X) IR A
(B S 7Y 5 20) FAR L ff 1 O e Ak BE AL (2 1,
0.5 mg-mL™"), B4 1L, PREA 1 FLANMAE N IEH X)
WAZH , WA 29%FBS i) DMEM 3537 565 HAYAH LA
2.5%10°TCIDs, (MOI=0.5) i e M T4l |, 37 CHig
A 120 min J5 7R EE LIS . WREEXTIRA AT 2%
FBS 1) DMEM #5353 5 pumol - L™ B 4= T FifkEN
BH A 25 6 BEZHM, RS A B OIS 28 15 3 vk B (2,
1. 05 mg-mL™ )2, Y 8 h 5, 57 LI,
PBS Y40 1 K. ARG NucleoZOL i3] &5 5 B 5
Bz, W FH—235 PCR KR /Y 98 i A0 56
(CCL-5, MCP-1, IL-6, IL-8 il TNF-a) ) mRNA
AT LK, DL GAPDH ik /K- A BEvfExt i, 5
BEE 3K,

1.8 Hiil“#abPr )ik R SPSS 17.0 Bkt 141t
IR, BRI B AR 2 (0 £ 5) FoR . ZALIAIHLER
K H A 2 T 229087 (One—way ANOVA), PR L3
KA LSD #556. P<0.05 #RERFAGITFE X,

2 FR

2.1 BUS R BRIk b 80k B bl # C 4 s a4
MIBEPESC IR A R R, AR B ISP X Huh7 48
HE) TCso (3 3154131 ) g -mL ' (& 1-a) . PUIHEESL
I 25 R, W B OB 2 R ORL 25 W A A1
HCoV-229E ¥J 1Cs N (361.9+36 )pg-mL ™' (& 1-b),
il FH LA WA T8 bR 19 F- A 1315 245 9 i 1 B4R 4L
(SI, SI=TCs/ICso) N 9.16, i HHZG M A ST B 50 R
., B 1-c 8RR, SIEW4AL, X DMSO &<
1.562 5%H, X} Huh7 40 JCEEME, i DMSO B &% &
XoF ARSI v J 24 118 AR LA 5 R S 5 R B 2 ) 245K

IR
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Antiviral activity and cytotoxicity of Yingiao Jiedu soft capsules(YQ) in vitro(x +s, n=6)

Figure 1

2.2 WHEEAEIRACR K2 R, BUBR TR
P WRPEIREW WA HCoV-229E Ji &g A A (P <

A YQ-05 YQ-1
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100/=
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50 =

0
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YO-2  YQ-1

YQ-0.5

VE: NC, IEHAIIRZL IN, BRI RD, 5 wmol L' BHAETGEH THULHA; YQ-2. YQ-1. YQ-0.54+51% 2, 1. 0.5 mg-mL 4R BAR 74K

JRE TR, S Rgl b, TP <0.001

E2 RAMSHEKE(YQ)MABIRKE 229E (HCoV-229E ) {E AT B & R (A) BXt A B K% S 229E (HCoV-229E ) B
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Figure 2 Viral plaque results of antiviral activity of Yingiao Jiedu soft capsules (YQ) against HCoV—229E (A) and inhibition rate of

Yingiao Jiedu soft capsules(YQ) on HCoV-229E(B)(x s, n=3)

2.3 E AR o A e A A A 4 ) i i S e S BT R 0
I mRNA #ik A0 AR #E HCoV-229E
I Huh7 40M380& 9RE RN, I8 R A s e
FEHATT, XTSRRI G CCL-5, MCP-1,
IL-6. 1L-8 Fll TNF-a JER FRIEK - 52m . &l 3 25
RIR, HCoV-229E &Y, MaEEXT R4 CCL-5.,
MCP-1. IL-6., IL-8. TNF-o K F-FFiE, 435044
T GAPDH (1 43, 48, 15.7. 38.6. 189 1%, 5J5%E
XTRRALLL, 257 5 wmol - L7 BHE 25 W) 3 75 74 5 + i
Je, IR S AN RE 2R IEKOE T R A E A K
F(P<0.001), 457 2 mg-mL BRI BE R TE T Fl
J&i . 5 A RAE R F KK 2 IEH /KT (P <
0.001) o 257 1 mg-mL " 43 38 fif 7 4K I8 4+ Tl fs
MCP-1 FF£% GAPDH 1 5.1 f5(P<0.001), CCL-5

FIIL-8 435 PR 2 18 f5 A1 8.2 £ (P <0.01), 1L-6
FITNF-a 435 FFE R 6.2 f5H1 10.4 f5(P<0.05) . 45
T 0.5 mg-mL HGBFEHRIRE TS, MCP-1 TR
12.1f%(P<0.01), Hdth 4 4HFICH S FFE(P>0.05) .

3 g

RS20 M AT RS0 B 25 1) e 28 ML) ) i
Y] EUE 56 UE 25 4 % B AN 1 S 41 M Y R
A OB HE (YQ) A A EL A v 6 2 L B iy i
A, e B AR F o KIS R Dy s R
55, (HAE IR 24 B4 AF I AR 2R 07 T AR SR B = Bl 24 iR
Pt o AT 0 2o 2 B AR S A AR, IR T
IR S i O 2 (YQ) X A e R 95 B 229E (HCoV-
200F) (UARSMIRIVET . S5 R BoR, B A O 7%
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Figure 3 Yingiao Jiedu soft capsules(Y(Q) inhibit the increase mRNA expression of inflammatory factors induced by HCoV—229E in vitro

(x £s, n=3)
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TNF-o $47HA7 B S 0 HI1EH

SEEARIEFEAE N Al PR 2 A, Horp
HCoV-229E & bR 5 E M T dibk . AT
FEHERE HCoV-229E YEMAFE Hibw, HANGIRICERE,

WRTEERYY, SRR TN A0 A A 2
Horfr, JORE SN R ATLAA [ A G B HRP [ A R e 1
FEHLGZ—. PR ER, RIEMSCHF CCL-5.
MCP-1. IL-6. IL-8. TNF-a 5 HCoV-229E /&Y AH
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