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Abstract: Objective To study the anti-coronavirus effect of Qingre Xiaoyanning Tablet (i #JH % 7 /), and provide experimental
basis for evaluating its prevention and treatment of coronavirus infection. Methods A total of 96 BALB/c mice with half male and
half female were randomly divided into control group, model group, Lianhua Qingwen Capsules ((EfEIE RN FE, 0.546 g/kg) group
and Qingre Xiaoyanning Tablet (8.72, 17.44, 34.89 g/kg) groups with 16 mice in each group. BALB/c mice were infected with ip
cyclophosphamide combined with HCoV-229E coronavirus to establish a model of coronavirus infection. The therapeutic effect of

Qingre Xiaoyanning Tablet was evaluated by body weight, lung index, viral load, hemagglutination titer and pathological changes in
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lung tissue of mice; Levels of interleukin-1f (IL-1p), IL-4, tumor necrosis factor-a (TNF-a), interferon-y (IFN-y) and vascular cell
adhesion molecule-1 (VCAM-1) in alveolar lavage fluid were detected by ELISA; The proportion of macrophages, lymphocytes (CD3*,
CD4") and NK cells in lung tissue was detected by flow cytometry; Western blotting was used to detect Toll like receptor 4 (TLR4),
myeloid differentiation factor 88 (MYDS8S), inhibitor kappa B kinase-f3 (IKK-f), inhibitor kappa B (IkB) and p-IkB protein expressions
in lung tissue. Results Compared with model group, Qingre Xiaoyanning Tablet significantly increased the body weight of virus
infected mice (P < 0.05, 0.01), decreased lung index and hemagglutination titer (P < 0.01), improved lung disease (P < 0.05), and
significantly inhibited viral mRNA expression (P < 0.01); TNF-a, IL-1 B and VCAM-1 levels in alveolar lavage fluid were decreased
(P <0.05, 0.01), IFN-y level was increased (P < 0.05); The percentage of macrophages was significantly decreased (P < 0.05, 0.01),
percentage of CD3", CD4* lymphocytes and NK cells was increased (P < 0.01); MYD88, TLR4, IxB and IKK-f} protein expressions
in lung tissue were significantly down regulated (P < 0.05, 0.01). Conclusion Qingre Xiaoyanning Tablet can inhibit the replication

of coronavirus in vivo, reduce inflammatory reaction, protect lung tissue, and has obvious anti-coronavirus effect in vivo. Its mechanism

may be related to the regulation of TLR4/MyD88/IKK/IkB signal pathway and improving immunity.
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229E R PLAERK A ZE N R B2 B O E DL
J&, AT & IR AR B R S — T LR, CoV
5] LI TE SR G ] . 66.6% 1 B H BRI
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1.78+ 3.56 g T B Hi/kg (AT 8.72. 17.44. 34.89
g A 4j/kg).

AT IR EE (S B2009097) I A 5% FE LA
W H IR A, IRAHEN 1R 4 8L, 1 H
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ERFRIEHEN
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WERRR R —f, IMAEEARMER, TKES%K, &
OELEWE, FAEA. BEOEEE, KH Western
blotting &I/ AT H TLR4. MYD88. IKK-B.
kB 1 p-IxB & [ R IE
29 GitFESHh

KA SPSS 22.0 AT, THETEL
X +£sE~, FH Leven’s test Jy VR L6 IE A TR 7 22
FE. MREHEGRITFENL, HERETEZ0I
(ANOVA) TG0 Hr. Wk ANOVA A 4tit2
B, A LSD test (ZH0ik) #HATHLE M. Wik
77 ZARF%, M Kruskal-Wallis #6556 . 2153 Kruskal-
Wallis #5566 Gu it 245 X, WA Dunnett’s test (5
L) AT T

3 #R
3.1 ERERTH YRS HCoV-229E /N —RR&E
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5 2H N B S5 S TR 350 A HH B0 R S PRI L Rk
FER . W 1 s, a2 1) % 4/ U4 T 30K
Hrsgm, BRATRRZEAL, HOR S A/NERAESS 4 RIERG
TR fE A R R N S IR LA, A
H/N ARG B e Rl E IR R B (P<<0.0D),
I HFREERIA AN, SHRA LR, HRERT
RGN RS 2555 5 RIF a4 BT E 3G K
(P<<0.05. 0.01), BIHZZER, K2/ RIARHR
IR TEMA (P<0.05. 0.01),
3.2 FEMBERTH YRS HCoV-229E /R AHELR
IR F R R

W 1 AR 2 s, ek BRZE /N BRAS DL v ] g
WEE, WAHWERERIEMREE RSN, e
4> 0 430 ARASZE /)N BN ZE 23 Bt 1) o o B 4 &2 v
FERTE, HEA A RERE, HREWS 1~2 7. 4
25 5 SR AR A AN FIRR AR, RIS A
0~1 45, FHHIFHGE K 7 A5 BB A I B O E
M (P<0.05). SxtHRAIELE:, WAL /N Rl 5
BRI (P<<0.01); SRV LRI, /45254l
FREOHHE T (P<0.01),
3.3 BERIERTH IR HCoV-229E /MR ATiZEZR
AR R I MR SN RO B2 M

Wi 3 froR, R AR AT B B, il

1 FEEXTH AR HCoV-229E NRIKRERSEN (X+5s,n=16)
Table 1 Effect of Qingre Xiaoyanning Tablet on body weight of mice infected with HCoV-229E (X £ s, n = 16)

=] XIEL /Lo ﬁiﬁi%/g

A Rleke) s msr max Bsk Bek B

Xt iR — 12.14£08 129409 134410 1414+08 146+08 15.0+08 15710
iRt — 11.74£0.8 12608 13.2+0.7 132+0.8% 13.020.8% 132+0.8% 13.520.8%
HERTE R 0.546 123£1.0 13.0£09 13.6+08 13.7+09  135+1.0 13.7+£09  142+09°
BT R 8.72 122+09 13.1£09 13.6+09 13.6+1.0 13.6+08" 13.8+0.8"° 143408
17.44 118408 128+0.8 133408 134408 132+£0.7 13.5+07 142406

34.89 117410 126+1.0 13.14+08 132408 13.0£07 135407 142406

XA #P<0.05 #P<0.01; SHIBALE: "P<0.05 “P<0.01, T3k

1 FBHNEMEALKFEYIR (HE, X100)
Fig. 1 Pathological sections of lung tissue of mice in each group (HE, x 100)
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#* 2 ARER TR XREE HCoV-229E /NG it B AnAhH
OFRIBITES N (X +5s,n=10)

Table2 Effects of Qingre Xiaoyanning Tablet on lung index
and lung histopathology of mice infected with HCoV-229E
(Xts,n=10)

A5 7/ (g-kg™) Jiti¥e £ R
X — 8.40+0.76 0
| — 12.3941.05% 0.70.7#
ERTE R 0.546 10.68+1.53" 02404
BHRHR TR 8.72 10.65+1.38" 0.1+0.3*
17.44 10.7440.86™ 0.340.5
34.89 10.1941.48" 02404

*® 3 BEMERTHIESE HCoV-229E /)R AN BIF
Mg (X+s,n=10)

Table 3
hemagglutination titer of mice infected with HCoV-229E
(Xts,n=10)

Effect of Qingre Xiaoyanning Tablet on

ZH 5] 7l E/(gkg™) logy MLk P&
X HE — 0
it — 3.440.5%
HEACIE IR 0.546 0.6+0.5™
B R TR 8.72 24+0.5"
17.44 1.940.3"
34.89 0.74+0.7"

MERE RN A 05 SXTHRA LR, B F
BETE (P<0.01); SHERMALLE, &4254000
JUE FHo B LA RN IR R A (P<<0.01).
34 FERERTH AR HCoV-229E /MR AHLEZR
REHENEN

W 2 fros, S, RN R a
mRNA F£iEH BN (P<0.01); SHEAILHLLEL,
FeR 25 mRNA RIEHHE T (P<0.01).
3.5 ERGERTH TR HCoV-229E /R Ehi8E
i IL-1p+ TNF-a. IFN-y. IL-4 1 VCAM-1 7K
S 0A

W 4 P, SoH@Atui, AL/ R
FEVEW R TNF-a. IL-1B 1 VCAM-1 7KFB & T+
(P<<0.05. 0.01), IFN-y /KFB] & FEK (P<<0.05);

10 ##

A B
XA #P<0.05

C D E F
#p<0.01; SHBALILE: "P<0.05
TP<0.01 AT BRIl C-EMTEEKEL DIEH
WRTH872gkeg ' EJEHMER TR 1744 kg 4 FIEH
WHRTH 3489 gkg ', B3 H

#P<0.05 *P<0.01 vs control group; “P<0.05

group
Capsule group D-Qingre Xiaoyanning Tablet 8.72 g-kg™' group E-

group
Xiaoyanning Tablet 34.89 g-kg™! group, same as fig. 3

2 EMREKT A HCoV-229E /MRATLALAHSE

EHFM (Xts,n=10)

Fig. 2 Effect of Qingre Xiaoyanning Tablet on coronavirus

load in lung tissue of mice infected with HCoV-229E (X + s,

n=10)

**P<0.01 vs model

A-control group B-model group C-Lianhua Qingwen

ingre Xiaoyanning Tablet 17.44 gkg'! F-Qingre
gl M g gkg g

MM, ECERREA TNF-o. IL-1B, IL-4
A VCAM-1 7K R FEIC (P<<0.05. 0.01), iF
PO R TR ELL TNF-a KT &R (P<
0.05), JHEHHE R T HHFIEH TNF-a. IL-18 Al
VCAM-1 7K-F34 8 S FEAIK (P<<0.05. 0.01), i #HH
KT E AR TNF-o. IL-1p A1 VCAM-1 /K-F
PIB B ML (P<<0.05. 0.01), IFN-y /KFB] & T+
& (P<<0.05),
3.6 BEHHRTHXRS HCoV-229E /)R AfiZHZR
T % AR LL 51 A0 2 Mk

W s Fra, SOHEA i, AR/ R AT 4
Al B R 3 2 (P<<0.01), WKEEZHAE CD3".
CD4" I NK 4H i B 95k (P<0.01); HHEIAYZLL
B, HEACEER ARG Y % T R m AR B
4 g B 5] B B AR (P<<0.01), KEE4HE CD3*.
CD4"F1 NK 4H g Lt B B & (P<<0.01); 15 #WH

T4 ERHRTRXESR HCoV-229E /NRBH LR IL-1B. TNF-0. IFN-y. IL-4 F1 VCAM-1 7K FEIM0 (X £5,n=6)
Table 4 Effect of Qingre Xiaoyanning Tablet on IL-1p, TNF-0, IFN-y, IL-4 and VCAM-1 levels in bronchoalveolar lavage

fluid of mice infected with HCoV-229E (X £ s, n =6)

IL-4/(pg'mL™") IFN-y/(pgmL™") VCAM-1/(ng'mL™")

ZH53) Fi/(g'kg) TNF-o/(pgmL™") IL-1B/(pg-mL™")
Xt B — 518.86 +14.73 10531 £3.21
Y] — 593.274+59.28%  115.53+5.88%
HEACERR R 0.546  473.751+28.89**  104.94+5.89*
B RTH 8.72 541.16+54.86" 110.23+10.94
17.44 466.87+39.89"  100.52+7.20**
34.89 497.70+£24.95*  102.20+6.33™

143.81£10.59
157.03£17.02
138.65+9.43"
150.64 +14.50
151.19+12.73
147.11+14.38

697.401£34.94
636.16+17.51%
677.97£53.19
687.34+56.86
675.76 £10.96
698.85+78.69"

211.78+5.89
231.66+13.03%
212.52+7.78"
225.97+17.38
216.08+9.17"
218.30+7.54"
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ERGEHRT A TR HCoV-229E /MR ET4E L S ZmARLL GRS (X +s,n=16)

Table 5 Effect of Qingre Xiaoyanning Tablet on proportion of immune cells in lung tissue of mice infected with HCoV-229E

(Xts,n=6)

el 7/ (g-kg™) B W4/ % WREYHHE CD3*. CD4/% NK 408/%
Xt iR — 0.42+0.15 7.89+0.81 3.2940.36
T — 3.66+0.12% 0.39+0.16" 0.80£0.04#
AR 0.546 1.90+0.09** 6.24+0.33" 2.7740.01*
HRERTH 8.72 3.00+0.25" 0.40+0.20 0.98+0.20
17.44 3.0940.09* 3.75+0.15* 1.05+0.09
34.89 2.5340.20™ 4.70+£0.24" 1.53+£0.24™

KRR R B B B3 R (P<
0.05.0.01), iEFH & 7 v th B 2k 48 i CD3* .
CD4KFREF = (P<0.01).
3.7 BERERTH RS HCoV-229E /MR AHZELR
TLR4. MYDS88. IKK-p- IkB F1 p-IkB R FIXH
=AU

WK 3 s, SeiEA i, RN R4

1

A BCDEF

| 0.8
- s
MYDS88 - W - 50 & 06
o
=
TLR4 == i S e e 33504 ﬁ 0.4
actin. M. <20 % 02
a
Zo
TKK-f ** g = - == 50X 10*
pIkB " R <= B W -+ 300 B 06
KB wee (P == ol W == 3.6X10* % #
Bactn EBEEDEEMED DS 23 10' = 0.4
o
A B C D E F g 0.2
@
4
X 0
&3

Z1th TLR4. MYD88. IKK-B. IkB Hl p-IxB %
KK BT e (P<<0.05); SERIA A, &
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Fig. 3 Effect of Qingre Xiaoyanning Tablet on TLR4, MYD88, IKK-B, IkB and p-IkB protein expressions in lung tissue of

mice infected with HCoV-229E (X +s,n=06)
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