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Abstract

Objective: To observe the inhibitory effect of Yinhuang Qingfei Capsule on cytopathic effect in-
CERAER .
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duced by Rhinovirus. Methods: Using ribavirin as a control drug, Rhinovirus R14 was inoculated
into HEL cells, and cytopathic inhibition (CPE) was used to observe the effect of Yinhuang Qingfei
Capsule on respiratory Rhinovirus in vitro. Yinhuang Qingfei Capsule can completely inhibit the
pathological changes of Rhinovirus 14 to HEL cells at the concentrations of 5.0 mg/mL and 2.5
mg/mL, and has no preventive effect. The curative effect is inhibition > therapeutic effect > pre-
ventive effect. In the direct killing test of the virus, it was found that 5.0 mg/mL and 1.0 mg/mL of
Yinhuang Qingfei Capsule had no significant inhibitory effect on the titer of the virus. Conclusion:
Yinhuang Qingfei Capsule has a good inhibitory effect on Rhinovirus and a certain therapeutic ef-
fect. Its inhibitory effect on the virus is not achieved by direct Killing of the virus, and may be re-
lated to changing the receptor cell membrane channel or competing with the virus to bind to the
membrane receptor, thereby affecting the invasion process of the virus to play a role in inhibiting
viral.
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1. 51§

955 (Rhinovirus, RhV)/2 512 A\ 0 8 1 WP IRE Jk e o 32 2 1 2 P [ 22—, i o ek e
30%~50% NS BE 5l . B AN BE T iR E LK RS S A 28 . AR 26 . St TR R
TERR G B LRV B SO REIFIR R SR G [1] [2] [3] [4], H TR 2 R4 102 BH B 55 8 i 1) 0%
A 15 B 2 R i 1) S I EE A5G DR [5] [6], R RIB A BN B 2 T I B 2 — o BB/ RNA
Wi, HATRIE/DH 100 ZMOER, e rarmE R K. Bl MEa feE 2B IR FGTT RhV BG4
23, BABIPL RAV BRI EIRIT 7], TR KRl SRR RSE, B AR ISR HAR
OR8] ARFUBEMRTEN HE M. B0 1. Wi BE WA —BESE AR AR T E 6 R 2
=R, BRIEIVEIR . 1ERZPG, A TIEM SCRUE R A RAE R IVEIGIE9]. AR ER, HA
RSN TREIRIE £ B B TUER VR FI[10] [11], X & oK BRI 20 8 B AT Bl i Ra PE A [12]
AWK AN B FR B \MTT Yetiih K CPE ¥, X HR 3 17 Il s 370 A il — (51441 e HEL %) Rhv14
RUVE R BEATRIE TS, DA AR B 5 I R BELE AR AR5t RhV PR, itk — B HF 2% 25 P AN [R) 8 28055 51
B2 it S ie B fil .

2. SREMH
2.1. &9

RETEMIRTE, NI H AR ARA RS 9Witr: 62D 7. K. w8, Wil
BELREAEM. KEM. AEM. Filide. —HGE . WA vk RS EaE. BE. fikl: ok
TR MR e . HMIR N BE 28, A RYINT R IR, Bk, A7 itS . 201203, it EZER
220020075, #iA%: 0.15 grki, 24 i/,
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22. HMRSHE
NS A5 AR GH HEL, T B aCDUGET G o 220 MR BR 25 K S A B2 22 WF 7E A AU R A, SEIR N
P p3 AR,

BT 14 7. RN PR 24 K2 B R S T TR AR, TCIDso = 4.67.
2.3. (NFB5KA

DMEM (GIBCO A 7], 12800-017); fiiZf1fiif (3£ E GIBCO A, 10099-141); 6500 %! CO, fHIEKT
FE4H(NAPCO); CK-40 8] B B4 (H A OLYMOUS); ELx800 Fkr1¥ (34 [E Bio-tek).

3. &k
3.1. HmATALIE[13]

FEEPREURE i 1.0262 g, H 8 =ZKAMRIBHEIKEE T 60°C/Kif 2 /M fE B0, B EIER G R
TR ZE W A 48 28 BRI 5 2 500 mg/mL. BER DA TR &K B V2 54 B4 (B0 °C /K it 30 4%, 4L 3 H), BSOvirie
HT—20C& .

BH 25 R B 35 4K R 25 RREOR) B2 =5 Mok K 0.0524 g, B TC B 1% 773 DMEM 5.2 mL 7840 iR )5, 0.22
um B JERR TR 2> 2R T-20°C &, BREEHE N 10 mg/mL.

3.2. SREHMREARFNINLE[14]

E 96 FLEF IR, LIS x 10° NmL)I4IAE(HEL), 37°C 5% CO, 35 7%, 4k i)Z)E,
SN 28 51858 ) /1S [i) A 3 R 44 7 il e (40 mg/miL, 20 mg/mL, 10 mg/mL, 5.0 mg/mL, 2.5 mg/mL, 1.25
mg/mL). & H WA HE A, 5555 4 d J5 Wb s25s, SZaRe Soet i i i 2t 0 FE MTT e ydadhir
M5E o T 2 PR IR B (TCoo) o BRI Ve BH 20 R, IR Al X e . LIS 1.

(d)
Figure 1. Toxic effect of Yinhuang Qingfei Capsule on human embryo lung diploid cells ((a)~(c) respectively 5.0 mg/mL,
2.5 mg/mL and 1.25 mg/mL of Yinhuang Qingfei Capsule; (d) 2.0mg/mL of ribavirin; (e) normal HEL cells)
1. REEM R A ARG S 4mp RS MEER (()~(c) AR AIREFMALE 5.0 mg/mL, 2.5 mg/mL, 1.25
mg/mL; (d) AFIEHEW 2.0 mg/mL; (e) FIEFE HEL ZHAH)
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3.3. SRETFMRBESINERE 14 BTG #H). SBTT{ER. EEFXGER
[15] [16] [17] [18]

3.3.1. FpFEAER

WAL HEL 410, F 58 33 M % 28 5.0 x 10°AMmL, L 0.1 mL/AL3ERT 96 FL—X
MBS IR b, 37°C. 5% CO, 377 2 B3 2 5 4% o G ni 3D AR 25375 i e B 2 1k 1 P R0 97 R 90 2K 3
ML (TCoo) 45 140 M B B 10 mg/mL. 5.0 mg/mL. 2.5 mg/mL 1 1.25 mg/mL /£ JySzient 4. Skt
FREAr (29 hh T 96 ALANMIAR b, SRR IR EERERD 4 NAME AL, ERES e 52 A e 24 /)~
B RH, #Fh 100 TCIDso Jii 85 B 100 pl k428558 4 K, 35°C. 5% CO,. [R5 B A2 4]
PR HES 995 75 00 BRI I 3 40 PRt R, S B0 465 o s DL B W 8 41 s 87 (CPE. 25) VAT 32 A it X6 25
fFmsfEA . W 2.

& g f’ 05 b, -"?

7o
e A .

(b) ©

Figure 2. The therapeutic effect of Yinhuang Qingfei Capsule on Rhinovirus in human embryo lung diploid cells ((a) and (b)
are 2.5 mg/mL and 1.25 mg/mL of Yinhuang Qingfei Capsule respectively; (c) is 2.0 mg/mL of ribavirin)

2. SREERMA WAE A RN — B4R L3 BRERIETTER (@) ()53 0 RE BRI R 2.5 mg/mL. 1.25 mg/mL;
(c) AFIE F#k 2.0 mg/mL)

3.3.2. #PHERAER

WHLEAL HEL 1A, A58 33 5 M B fh 3 i 28 5.0 x 10°AMmL, L 0.1 mL/AL3ER T 96 FL—X
PEREFRM L, 37°C. 5% CO, Br 7 & K% M2 J5 & H o EEUKEE 10 mg/mL. 5.0 mg/mL. 2.5 mg/mL #1 1.25
mg/mL E BB A T A SR AR IR B . SN MR L I 2GR T 96 LA b, BEAMRE IR EE R 4
NS L, INAE IS BLRERE RN 100 TCIDso ik 7 23K 100 pL 4k4:85 9% 4 K, 35°C. 5% CO,. [AI 4 &
PEZGYIRI CLFMORT R L 5 50T R T 5 20 G R, S0 285 05 DA Al B R 52 4 RS 82 (CPE. ¥25) VAN 32
URE SR EE A E A . LA 3.

Figure 3. Inhibitory effect of Yinhuang Qingfei Capsule on Rhinovirus 14 on human embryo lung diploid cells ((a) and (b)
are 2.5 mg/mL and 1.25 mg/mL of Yinhuang Qingfei Capsule respectively; (c) is 2.0 mg/mL of ribavirin)

3. REEME T AR — R _Ex 8RS 14 Rp9HISIER () (b) P RIAREBMELE 2.5 mg/mL. 1.25
mg/mL; (c) AFIEFHH 2.0 mg/mL)
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3.3.3. JAITIERER

WHLEAL HEL 1A, A 56 33 5 M M3 i %5 5.0 x 10°AMmL, L 0.1 mL/AL3ER T 96 FL—X
PEREFRIR b, 37°C. 5% CO, B B RH R 5 & H . 4644 100 TCIDs, M) Fm i Bty HEL 40/, Ji+
ekt 2 /NI JE 20 0N 324 B > 40 mg/mL. 20 mg/mL.10 mg/mL.5.0 mg/mL.2.5 mg/mL Al 1.25 mg/mL
(AR IS IR B RS IR s . R AR FE Rl 4 NS AL, dkeliEgR 4 R, 33°C~35C. 5% CO,. [AJH
VB P 25 ) E Mo B e REURIT IE 3 4t R, S8 45 AR AR AU I SR 41 7 427 (CPE. V%)
PPN SZ R SR 35 (AR R . LA 4.

(d) (e)

Figure 4. The preventive effect of Yinhuang Qingfei Capsule on Rhinovirus type 14 in HEL cells ((a)~(c) Yinhuang Qingfei
Capsule 2.5 mg/mL, 1.25 mg/mL, ribavirin 2.0 mg/mL; (d) virus control, (e) normal HEL cell control)

4. SRETEMARRIE HEL HAfE EXTBHE 14 BTBHER (()~(c) MR AIREEMEIE 2.5 mg/mL. 1.25 mg/mL.,
FIEFHR 2.0 mg/mL; (d) AHREINER, (e) HIEER HEL HAEXTER)

3.3.4. HEFRMAEAER

RESE A TR 5 mg/mL. 1 mg/mL FRIER B35 il IR ZEAE NSRG4 . K 100 TCIDs H9 B2 5
LRMZ RS AMRSE, B BCHEMER. wH, HREWHT 10 R85 . 10~10° #M T
96 FLAfuMR b, B 33CHRLERTFE 4 Ko SZIKIEIEE FAEE CPE PR 528 o X 8 25 1 2 . 5K
56 o8 A [R] B 152 B R S S5 MR TR L s e R AL
3.4. it AR

SKFH SPSS 19.0 Giit# Attt , HERRILA(X£s)ERw, ZAME, 2% RhE 2 IEAS2A6 H
A 722500, N BRI Z 00 WA 2 IR EAE N R AE S B 56 (R AR 6), K3 /KIEN o =
0.05.
4, SCRGEER
4.1. SREEMERRERE HEL A EMBHIERMTT 5%

RYE MTT Zeta it UHAE 2490 N AIWOGAE, T R0AR B I M 5 38 2% U4 58 1 x4 it 1) 2 P A1 AN - K
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PR

BRI IR FEAE HEL 40 b A 508 I N 5.22 mg/mL, #E 2.5 mg/mL 1 1.25 mg/mL 3 & R %}
HEL 40 i) A 43 308 14.67%. 10.67%. FJ 2T AR K SEESIKEE 2.0 mg/mL K EEXT HEL 40 &
H4E N 33.33%. W% 1.

Table 1. Toxic effects of Yinhuang Qingfei Capsules on HEL cells (MTT staining method)
1 REEMIETE HEL 48R EMSBMHIERMTT &%)

YR SEI6 R BE (mg/mL) OD+S IR 22 (%) TCso
40 0.19+0.01 74.67
20 0.18 +0.02 76.0
10 0.15+0.01 80.0
RGN g 5.22 mg/mL
5.0 0.39 +0.04 48
2.5 0.64 +0.09 14.67
1.25 0.67 £0.02 10.67
2.0 0.50 £ 0.12 33.33
05 0.65 +0.08 13.33
FIE R >2.0 mg/mL
0.125 0.75+0.08 0.00
0.031 0.88 +0.06 0.00
41t of R 0.75 +0.001

4.2. RIEKEMILTA HEL Al L BwE 14 BgER (CPE %)

TR BT 2 VR T T AF FAEAIREE IR FE 2.5 mg/mL I BEREL 1L 85%~900%4H s th I CPE. #E LR 1.25
mg/mL I BERE L 60%4HAE B CPE; X & A il 1 FH Hh 2 - B i3 MEVR . 5.0 mg/mL AIIRERIKSE 2.5
mg/mL 2T I RE 58 A AR R S i EX BN RE 14 BRI E R . T RO A EIER > iRIT
YER > e . WLk 2.

Table 2. Effect of Yinhuang Qingfei Capsule on Rhinovirus 14 in HEL cells (CPE method)
2. REATBMAREAE HEL 4RAE LT BRE 14 BB9/ER (CPE %)
SPREEINAITIE SR EMIHIE SR A TR 1

ESEYERN SEHGIRE mg/mL il I e

i i it

10 ) ) ) )
5.0 50%0 - - ot

ST A

25 15~20%0 90%- - ot
1.25 - 60~70%- 60%- ot

2.0 - - - -

FE A
0.5 - - - -
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Continued
0.125 - + + +
0.031 - ++++ +++ F+++
100 - +H++ ++++ 4+
HER 10 - +H++ ++++ 4+
(TCIDsy) 1 B . N -
0.1 - - - -

e “O7 FoRFEMA AR R A EFIEIER, GBI M55 ‘-7 JoRE. WA AL -7 <10%,

(‘+” 25%’ ({++v 50%’ (‘+++v 75%’ (‘++++” >90%0

4.3. SRECEMRRRAE HEL HRE L3R EBREIERG1ER (CPE %)

SER IR IRETEMNRE SRR WEN 12 h J5 AR S5 B 10 Rk 5s, HURGE S
ARINZ (995 85 0 REALSIE 6.0, 1 1 R 24 °F) T2 pRR GLmg B  3.67, EREE Ml A JEXT B0 5 14 AUC
HEAER .

5. Wig

SRR A 51 T N 208 B P PR R G ) B L SR A . IR SR, PIRGE B A A2 RhV B
ISR 40 M. RhV 5N I8 b R 20 i ) 5 4 52 44 R4 i 18] 285 B IR 7 (Intercellular adhesion molecule-1,
ICAM-1)AHEE &, TERPIRGE [ 5 A K R i itk Rl 2 rp 2], 5182 98 0E SOBE[19] [20]. S95 BRIk e th 2
COPD M= i fs # WM B IR IA, 20 R EE S INE 1) 60%, ‘& x4 2 B4 X 40 i i) A e
H, gliegk Rkt an sy, nEpE21].

KWL RN, RGN T NIRIG A5 40 i HEL bR BB TCq 4 5.22 mg/mL,
Be/NSEBSHBE 1.25 mg/mbL KPR XF HEL U 83 1E(0Ch 10.67%. 1EULEEZARE o S 85 14 B AHE
PRI AR M B AR — 5 R0 i HEL JLR5 9 YW 75 14 RN AS e d ke,
TR 1 PR B S0 B0 2 TN 25 7E 2.5 mgimL X34 85%~90% i /5 il 5 %5 2% A4 15
HAE 5.0 mg/mL 1 2.5 mg/mL 3K EE NI RE 58 AN H S EE 14 B0 HEL 4HRIW A . Hoo7 28050 70l [ st
TERB > R P R > TP E AR, EX00 8 BRI ER R B, 5.0 mg/mL 5 1.0 mg/mL
P R 7 i 52 20 S5 5 1409 52 B S A 4

REEM R HAREE . 205 KM WA, —HE . R 2 14 vk 25 2 IR SR I 57 T
2l M I RARE T T . O REIR, Z AR DR R B R PUREEH . AFE A
R FEEU)(2.56 mg/mL. 3.2 mg/mL. 4 mg/mL. 5mg/mL, 4 MR TERG: 8 /INIF P, XFIFIRE &
Tod A NI B A2 20 B S R AR [22] KT Iy KSR LA B 5 B 30O o3 e T £ 0) F R I Jek
REE PAVEREZSR T, PR BN PPRE A R R, BN, SRR BRR
I AT 5 PR R AT ] B 5 A FH [23] [24] [25] HRAT 78 R0 20 M B K B A s 3 R 1k
NAPEHNENE, WU E EE, R EZAE AR NG, SRR, AT gl
JREFACTS, EXHRRUER E(HINY) . B 2 B(DV,). FEEAT B Ik #(CVBs3) LA WL IE & M w75
(RSV-A)ZEL A HHIEF[26] [27] [28]. — B fum #4F FH 1 3 226 RO N — B R [29] [30]. 4R
TE I HE HPLC 40 EIEHF 7T LL M, HPLC-Q-TOF-MS/MS #FFt 4 B fon, FREEmR. St L. MR, —
e T T 2 5 02 245 T 2 30 o Bk At i 43 [31] [32]
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— B RRHPUR B AE AL SR AL
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