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Effect of matrine sodium chloride injection on a mouse model
combining disease with syndrome of human coronavirus pneumonia
with cold-dampness pestilence attacking the lung
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Abstract: "TCM syndrome of plague attack lung" is a classification of traditional Chinese medicine syndromes
of the novel coronavirus pneumonia by the Beijing Municipal Administration of Traditional Chinese Medicine. In
this study, a mouse model combining disease with syndrome of human coronavirus pneumonia with cold-dampness
pestilence attacking the lung was established for the first time, and the therapeutic effect of matrine sodium chloride
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injection was evaluated based on immune regulation and inflammatory damage. Lung index, lung index inhibition
rate and HE stain were used to evaluate the therapeutic effect of matrine sodium chloride injection on the model
mice; the viral load in lung tissue was measured by RT-PCR to evaluate its antiviral effect; the percentage of CD4*T
cells, CD8" T cells and B cells were detected by flow cytometry to evaluate its immunomodulatory effect; the
production of interleukin 6 (IL-6), IL-10, tumor necrosis factor-a (TNF-«) and interferon-y (IFN-y) were measured
by ELISA to evaluate its anti-inflammatory effect. All interventions and operations in the experiment were approved
by the Animal Ethics Committee of the Institute of Chinese Materia Medica, China Academy of Chinese Medical
Sciences, and conformed to the Guide for the Care and Use of Laboratory Animals published by the US National
Institutes of Health (NIH) and Beijing Experimental Animal Ethics Committee. The results showed that intraperi-
toneal injection of the high-dose (36.67 mL-kg*-d™) and low-dose (18.33 mL-kg™*-d™) of matrine sodium chloride
injection significantly improved the pathological damage of lung tissue and reduced lung index. The lung index
inhibition rates were 86.86% and 76.53%, respectively. The production of IL-6, IL-10, TNF-«a, IFN-y, as well as the
viral load in lung tissue were reduced significantly compared to the model; the percentage of CD4* T cells, CD8" T
cells and B cells in peripheral blood were increased compared to the model. These results indicated that the matrine
sodium chloride injection has an evident therapeutic effect on the model, and its mechanism was related to the
inhibition virus replication, regulation of immunity function and inhibition of inflammatory factor release. This
study provided laboratory data support for matrine sodium chloride injection which was used to treat the novel
coronavirus pneumonia in clinical in Hubei province. These results indicated that the matrine sodium chloride
injection has a good prospect for prevention and treatment of the novel coronavirus pneumonia.

Key words: matrine sodium chloride injection; novel coronavirus pneumonia; cold-dampness pestilence

attacking lung; mouse model combining disease with syndrome; immune regulation; inflammatory factor

P T 2R IR 2 b H T R A R B R BB
37 28 g R 1 4 1) it ¢ o IR 24 B 76 T 58 ) Rt
B SE0 PR B R G 28 B P R IE . B K P AR R
73 e I g R 2 B R R AT IR 28 5 R S 2B 6 iR GBIt
et PR 2 e B il 98 29T T ) R R, AR FL I R
R SRREAT 0 SR, A 8 R Y s, A AN [
oy BB AR, W] 4y N FE IR AR IR < B A A E
AT FE I BELA IE 7 2540 7Y ; Miao 2507 B A 37 784 e IR
993 FE AR A F 2 By 7 Al 51 e, AH DLW 7 A S A
fiE o DRI, ASHF 70 1 IRATE A B SE0R AR (1 2 Al 454
= 1 e PR O DR, SR ) 9 . ) S+ N TR IR S 2 229E
(HCoV-229E) & /N R IE &5 A A, B4 1 5 B Y
st PRI AR AU B U I B RS o AR R Y S AN
AT g PR G 97 8 2 et R 2 i ok SR AL HERE FH 24,
A g TEAE BEAT DN PR 56 B A1 1 PR Wi 040 S 4, % R
B Bt o 7 2R e bR e 2 i ¢ B HE R

2GR YT S (Sophora flavescens Ait.)
TR, PR, MR, H B EIBONI  IG R
K7 VRIE, VRIT IR R BRI B IR 1 5T %
ST ER (R AR AR B 22 ) L B S AT IE AR R R
B ORBIE OB 2, Kl K%, IR A FE, %%
W7o LiZEBVEAH R 1w 2 ol A8t IR 25 1 o
B ER KT RENLE] . SRS ST S ER AN E
BOEMER 2 —, Hohr 7308 CisHuN,O (B 1A), J& T

DUPRIEBRIE S . 35 2B EAT DU BE A DUA DU AT 9T
LR A AR, XA TN U 28 < I M 1 9 AN I b 25
T B 51 S (AR DGR A LA I 2 1T 2, X RNAR #5
A1 DNA 7 5 th A7 ] 1 S, DL 20808 2l oy
55 2 B S BT S U R B 24, R T T
i 88 B R AR, SO IR R AT . AR
Ak TP T B A = e < SR T e R e A EL TR
LR B T 28 BRI PR RS« ASHIE 52 LA 28 S T
WE R T 2 B AN 3 RAE B SEIR TN R, R
M Z RS L2270 T A2 BOR, WK G735
PRV 88 B 7 2 Tl S A A S Ox N e R 2 i 2 SR
FEBEZRTE /N B IE S5 AR R 3R T A R LARL,
PR 2518 1 2%

MR5REE

4 Balb/c /MR, SPF 2%, K& (14 £ 1) g, Bt
YR R R SIS B A IR A F AL, SV T e
5 SCXK (%) 2016-0011. Sz FT AT $5 1F 14 106475 55
7 PARRR FEBE (NIH) B b 5t i S5 58 3 46 B 2% i
SWRE, H 2k b [ b R RS B o 25 5T B s e
PR Lo bt

mESK ALK E (HCoV-229E)
= 2R 4 B = 24 AR R WF T AT 4t AR S8 = AR AR,
-80 CUKFE RIS .



- 368 - Z5%% %R Acta Pharmaceutica Sinica 2020, 55(3): 366 —373

YRR SIS SN, 5 181104,
A% : 100 mL/Af, 75 258 80 mg 5 &L 450.9 g, H1iB L
BEIb 25V A A PR A 5] $E4E . Mouse 1L6 Valukine TM
ELISA Kit (it %5 : 951928). Mouse 1L10 Valukine TM
ELISA Kit (it 5 : 185314). Mouse TNF-a ELISA Kit
(= 266117)Mouse INF-y ELISA Kit (3t 5 : 352764)
(3¢ [ Bio-Techne /A 7]); Mouse MTL ELISA Kit (it 5
02/2020) . Mouse GAS ELISA Kit (it 5 : 02/2020) (I
T i B A2 W) 2 R A R & #); PerCP-Cyanine5.5 A7 ic
Pt/ i CD4 (RM4-5, It 5 : 65-0042) . APC #51c $1t /)
it CD8a (53-6.7, it 5 : 20-0081).PE #xic Fii /) i CD19
(1D3, #it*5: 50-0193) (3% [E Tonbo Biosciences 2 #);
Human Coronavirus (HCoV-229E) Real Time RT-PCR
kit (k5 : P20191201, Fifg Z VLAY R0 A R A
A]); QlAamp J7i #F RNA 4fi 1k 3 55 & (163052733, L7
M FIRA R A ).

B 5% & MSC1.8 A2 A W) % 44 \MSC1.2
A2 B A )22 42 K (35 [H Thermo 72 #]); QuantStudio 5
7 Real-Time PCR Instrument (Applied Biosystems 2
w]); Enspire 2 2 T 5 i b5 A% (45 [E PerkinElmer 2 7);
Accuri C6 Plus i 4 fa A% (3% BD A ).

ABREEI A ZRRSEMIE D RRIESE SR
B & K475 B Balb/c /)N R 48 ., MEME & 2K, 4%
RESSL BN N6 4, FH48 R . o dl K fiss
i .

IEHXTREZE (Cont) /0N BRUE TS KRR 25 78 1,
PR Szot = 4600 T (IR 22 1 °C, HIXHEE 60%) 17
I, FET 5 RIT IR G I i 4 A 1 257K 0.04 mL-g?, 45
H1k, &E8:3 K.

B A R YR R G R ZH (229E)  /NRR B T AhOT
IERBE B SE B, bR uESEIR E AN (IR 22+ 1 °C,
X1 FE 60%) T 9%, T 55 5255 6 K Bk RIS,
L 100TCIDy, HCOV-229E 4 & ¥ ik £ j& 4, 50 uL/ K, If
T3 L UG 2 R 46 I i v 9 A #1 257K 0.04 mL-g™,
H1Rk, E83 K.

B 4l 98 i ) R Y X B 4H (cold and dampness,
CD) /MNRERKFFLEE T (90 £ 3) %X, LK,
ML 4 +£2 CHRINTARAE T, 4 hfIBEUE B, E 2L 7
R, IT 5 5 RIF UG i 3 5 A= 22 £57K 0.04 mL-g™,
H1k, &3 K.

T E TR B MR IE LS & (GEIR+IE Gy A IR ZH
(CD+229E) /MNRBEEARFFEE T (90 + 3) YoAHXEE, &
R, R4+ 2 CN LAMRFE T, 4 hRIBUS B, %
BETOR, T IR 5.5 6 R H LB LRI /5, A
100TCIDy, HCOV-229E ¥ & i i & J& e, 50 L/ K, If

T 5 L UG R I IR G R v 5 AR B 42 7K 0.04 mL-g?,
REH 1K, EL3K.

TS E R TR T4 (36.67 mL-kgtd™,
Matrine H) /NRAF K FFEEE T (90 + 3) Y%A X1 JZ,
TR, WRE 4+ 2 CH N TAMER T, 4 hfill S5 B,
HEAET R, T IER RS 555 6 K FH 2Bk B R I,
LA 100TCIDy, HCOV-229E 7 #5 ¥k i & & 4, 50 puL/ K,
HT B8 LIRS 1 R I 06 5 s A 05 S B S AL B 55
R, 71 36.67 mL-kgt-d*, /4 F10.04 mL-g?, B H 1K,
EH3KR.

RN ESRRGTETR T4 (18.33 mL-kg™t-d,
Matrine L) /NRBEREFSE T (90 £ 3) %t %R,
TR, R4+ 2 CHRIN AR, 4 h Il 35 B,
LT R, TRGRIBEE 555 6 K 2B R 5,
LA 100TCIDs, HCOV-229E i 75 ¥4 i 5 & 4, 50 puL/ A,
T 58 1 RIS 2 R T Uk I s v 5 S B S A B S
7R, 7 & 18.33 mL-kg*t-d*, /&1 0.04 mL-g*, £ H 1K,
43K,

—RORZSINER RS, M RIE SN TR AR
JE IR SRS AR AR 55 77 T A H R %5 L/ BUIRES

NERANFE I T Ak B2 48 B T2 B¥ K B itk B2 48 Atk 451
IR G5 5 4K, /N BRUAR IR BRI, K 3 35 1
N 10 mL B R 5 22 phil (PBS) H, 250 J5 N 40 41 g
SRR, H 5 5% i 4R I3 (FBS) PBS 3 141 30 min
J& NN 2 Pt A 8l 44 £5 30 min, BN A PBS 1 mL,
2000 r-mint.4 “C .05 min, 7 L&, & 2% FBS
1) PBS 200 pL #2410 i, %% 23 U8 1, Accuri C6
Plus 78 37t 2Q 4 A AR I

NRFIE B R AIERIIGIRTE R4
K, INBRARE S5 A, BUB A RRE, % LA AR5
Jiti i 5 % i 48 B ] 208,

e IR
fitite g = e x 100 1)
fifig B 2 =
BB HRALE B — SR 25 AUR g 100%
TR HEZH 8 4 — JE %) B2 il 5k
(2
NERFLE R P AZEZ M (RT-PCRJE) /N4

SIFRE 5, B2 40 24 B T80 CAR IR VKA (R A7, 5L
56 B PV U B, DA% B O AR IS, #4 H8 HCoV-
229E Real Time RT-PCR i 71 & 15t B 15 247400
INERBR LR LR AR A E T A /) BRH £ 2R
5, WA il 21, 1 R 7S A B i A A3, -4 C
2.0 (1000 r-min, 10 min) £ . %M ELISA %37
U0 I AT R, A 22 T e B AR AR I 450 nm Ak



B A SRS B SO A SRR 7 it 2

SRR T 2R MIIE A U IE S5 & 1 K ¥ 4 -+ 369 -

PR FEE A

NRIERBEEIE (MTL) M Bk E (GAS) #
S /N B9 FIR BR E I, e i R == R E AR B 20 min,
3000 r-min?t.4 “C &> 10 min, AF40MEL s, 4218
ELISA 71 1t B TS g AT A, 4 FH 2 ) B g s A
I 450 nm Ab R FEAE o

INRBTLALAHE R BUNRIGA L, B E L1
K, —HZRIE N, IR B, D), HE Ye iy, v p i
B A, S B N W g R 2R AR .

FHFRE BEFEESHMEH X+ s TR,
K F SPSS 17.0 G it A b AT b BE, 77 2255 K H tha 5,
T7 ZEAFF F XK B, P<0.05 Kol i 2 7 .

n‘ﬁ

#HR
1 EHSWEUWIFBETABKRBEEEERSEM
BN RIRIELE SRR — RS EE A

NRETERN LAEAERE4R G, B
FLHEA T, TE B0 BT M L TE AR B PR, R B R R
ek, KEMZFREIR . BRI S KT
JE AR, NRATE _EIRAT ARHIE JORES, Ui B ZE AR
BERIARE . 229E /N B IR J5 T iR B BLVS 3 T
BB, B2 BN BTG R B 6 AR PR AR T 55 4 A 98
ME+229E /N RALHEA S R I N B3, J2 BAIRAF
TERNRFT 43R, NAE I 2 I RE R I, 15 ol
TEURLH LLRL, TE BRAR B PRI N 2.3, 5 S S AT
SRR A 70 4 5 TEIE +229E ZH EL A, /N BRUE B E A
SNLRE B R E R, RS — e G .
2 EEWELWISHBRTIABRFEERERSER
WD ERRIEE SR B AR T 1ER

229E ZH 1 38 1 +229E £ /) Bt i £ 3% BH 5 54
5IEwE X RA LA B 27 (P<0.01), FEMRHTI 4
fili 48 £ 5 1E H o BTG 0 35 22 57 6 v S A A e
SHRIE SN 45 23 R 5, i E 4 (36.67 mL-kg™d?)
FE TR R4 (18.33 mL-kg™-dt) fiifi5 # 34 1H B F&AK, 5
FENR+229E 2 LU A7 W 35 1% % 7 (P<0.01), fitfi i £ 4
H1ZR 7359 N 86.86% A1 76.53%, H.AT K I () B RAH K 1
SR B 1B, RERT IS SR (K] 1C) SR, IEH X 4
/N GRS 2H 23R DL kG, T 5 A L B % i K 5% 1 5
G50 OB ; FEIR+229E H /N U N HZVE KT
PR TP 21 %, 995 A8 LB 3 B R, il v S s T, i )
JRNE KBRS MR, 4IRS R 2, 5% Fh
I RS 2L, A A A M 2R 2 SR IRAS . AT A R
SRR I, ZHEK M, LA R B R B E 25 S
A A S T A 7)o 2 5 A 28 A A L it ) 5 v %
PRI e 38 i % JE ) 98 P 75 HH S0 AR A S TR PR ek

A 0 B

i

3

N )
go_s
=3
o

N

e
F=)

. et «J-““ w‘“ S oY
~ Cont o 2296 _
£ Dree ' Py, Szmn
gé}} -\Mr f-;“‘) »-< ,.J "‘. oy 35-‘»*4};;.
f‘ - PP e
. " } ?‘ .\ ' .-\- i ﬁ‘i
: A o 1)

Matnne L

Matrine H

Figure 1  Molecular structure of matrine (A). Inhibition effect

of matrine sodium chloride injection on lung index in mice (B).
n =8, x +s. *P<0.01 vs Cont group; “P<0.01 vs CD+229E group.
Effects of matrine sodium chloride injection on histological changes
in the lung tissues of mice, scale bar: 20 um (C). Cont: Control; CD:
The model of cold-dampness syndrome; 229E: The model of 229E
infection; CD+229E: The model combining cold-dampness stimu-
lation with 229E infection; Matrine H: Matrine sodium chloride
injection (36.67 mL-kg*-d?) treatment after cold-dampness stimu-
lation and 229E infection; Matrine L: Matrine sodium chloride
injection (18.33 mL-kg*-d*) treatment after cold-dampness stimu-
lation and 229E infection
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Figure 3  The regulating effect of matrine sodium chloride injection on the percentage of CD4* T cell, CD8* T cell and B cell in peripheral
blood (PB) of mice. n = 6, X + s. *P<0.05, *#P<0.01 vs Cont group; “P<0.01 vs CD+229E group
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Figure 4 The regulating effect of matrine sodium chloride injection on inflammatory factor in lung tissue of mice. n = 6, x * s. *P<0.05,

#P<0.01 vs Cont group; “P<0.01 vs CD+229E group
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Figure 5 The regulating effect of matrine sodium chloride injection on motilin (MTL) and gastrin (GAS) in serum of mice. n = 6, X # s.

#P<0.01 vs Cont group; "P<0.05 vs CD+229E group
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Liu S5 OV o 6o I PR 2 (9 A A Fe b o0 AT, R LAk
EL 200 v sk /L, bk B 4 A T 2 Bl R HR R 2 i )
L BRI, C J B2 (A A0 7L 1% Mt Ui 7K ST 7t v LA & CD8
S0 T 0 AR AT S5 T A A 9 2R e bR o 7 Ml % 7 R P 1
TR . A G R 7822 B 8 S 00 S B & 8 AL
IT RE W AT 5 3 H W B 10 i o R S AN P 4 9% T RE IR
A2, U1 CDA*T 41 g . CD8* T 41l g Al IFN-y 25 (1) 4=
PRI, A S B @ i X /) BR AR A Ik B 4 B 23 bl =X
ST B ARG I A B, S e A A v S R e ) R A R
FTF R AT/ CDA* T 41 iig .CD8* T 41 i A B 41 i 11
B 7 FEBEAR, $2 005 77 2 B A0 AN S 0UR 708 B el IR
9a 13 M 2 UL AT Be 5 R 1 S B A R E o BL AR R

KA I PR 72 45 SR B, 37 B el PR 23 i e f
ML H 1L-18 IFN-y 1 L 1% 28 fi s 44 8 71 (MCP-1)
S5 OE R 7K, 5 AR EE SR EE 5 (1ICU)
BH A, ICU 3 IyE 1k R 7 L & CXCL-10.
MCP-1, TNF-a. E W& 48 i ¢ ¥4 & [ -1 (MIP-1). IL-2.
IL-7 ATIL-10 25 N PP B E THmlel, 28354
RO B PR T 273 BT DA R 3 28 e bR s 74 I e B A
I3 175 TV, IR R P R S 3 4 I (1 T e T A
E Y fa R RGBT A RN Bl T A K R
TRV CHH R R R 2 R LA S, AT
TR R T MM, 7 A R 4 i e 4 i 4 Y R S A
T (GM-CSF) Fl 1L-6 %5 [K -1, #F — 5 G 2 Fh 4 i I
TR 2E AR -, AT 75 3 77 A 2Rk 5 0 BT 9 0E
N7, BE ZE iy 5 6 A0 0 A R PR SR A He, 5 AT P R
FIEGEA AN 2 88 B R, Liu 2622058 i 4y 1 5 33
FZ5 TR SIS 50 K I TNF-00 A2 35 200 R 530 R A
BEARZ — o LuSE RV B v 26 mT I 25 [ TG0 R s
9 KB 3 ML 1L-6 AT TNF-o /KT, 7836 97 5 JR 975 B o
FLAT 0 90 S N PE R o AN 98 45 R R, SRR+
229E ZH /N BRI 2R 51 2 P 1L-6 . 1L-10 AT TNF-a A2 i
BEEWN, S5IERSRALKRAE EEZR, IFN-y 4
REAA —ERRE T A, HE IR A LB E

S TSR A BN A T R A 8 A 2 BRI
BT 4 23 1 1L-6 1L-10 TNF-a A1 IFN-y (&5 &, 3 B
iy 2 A BN S VT e e ) 58 R BT A R HE X
N TR IR B s 98 T 10 28 B 2RI F o 11 25 & B2 /1N BRUIY
BITVER

2% L RTIR, AT A SRR, T S RS A SR
Xof ek PR 2 Ml 9% FE U 2 B B Ml IE 45 /N RSB LA
B E HIR T VR A, AR TR A 0N M 4 0 ) 2R vk
86.86% I 76.53%, H AL il 55 il 3 75 52 1 L YT g
Dhae FI4m I S5E R TR JBCR Ko AW TN S E L
B S S R R T 2 e bR 7 M 9% 2 a1
R ELAN AR 1D ST 56 2 2000 , A8 2y 7 46 3 28 7 R 0 B il 4%
IR S AL T AT R VSRR AL
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