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[Abstract] Objective: To determine the therapeutic effect of Gegentang granules on a disease-syndrome
mouse model combining human coronavirus 229E (hCoV-229E) pneumonia with Hanshi Yidu Xifei syndrome in
vivo. Method: Mice were randomly divided into normal group, infection group, cold-dampness group, model
group, chloroquine phosphate group (0.18 g-kg') , interferon- a2b (IFN- a2b) group (1.83x10° U-kg') ,
Gegentang granules high-dose and low-dose groups (6.6, 3.3 g-kg') with 10 mice in each group. Cold-
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dampness environment and hCoV-229E infection were used for modeling, and the general status and lung index
of mice in each group were observed. The viral load in lung tissue was detected by real-time fluorescent
quantitative polymerase chain reaction (Real-time PCR), the pathological changes in lung tissue were evaluated
by hematoxylin-eosin (HE) staining, the levels of serum gastrointestinal hormones and inflammatory factors in
lung tissue were detected by enzyme-linked immunosorbent assay (ELISA ), and the percentage of peripheral
blood lymphocytes was detected by flow cytometry. Result: Comparing with model group, Gegentang granules
could significantly alleviate the physical signs of Hanshi Yidu Xifei syndrome, including listlessness, weakness
of limbs, sticky stool, etc. Comparing with model group, Gegentang granules high-dose group significantly
reduced lung index, histopathological score of interstitial lung and bronchus, and the level of serum motilin ( P<
0.05, P<0.01), two doses of Gegentang granules could significantly increase the level of serum gastrin (P<
0.05, P<0.01), the percentage of CD4", CD8 T lymphocytes in peripheral blood (P<0.05, P<0.01), and the
level of tumor necrosis factor-a (TNF-a) in lung tissue was significantly decreased (P<0.01), and the level of
interleukin-6 (IL-6) showed decreasing tendency. Conclusion: Gegentang granules has therapeutic effect on
model mice. It can improve the appearance and behavior characterization, regulate the level of gastrointestinal
hormones, decrease lung index and histopathological score, and possibly play an immunomodulatory role by

inhibiting the expression of inflammatory cytokines in lung tissue and restoring the percentage of peripheral

blood lymphocytes.
[Keywords ]

Gegentang granules; Hanshi Yidu Xifei syndrome; viral pneumonia; human coronavirus

229E (hCoV-229E) ; immune regulation; interleukin (IL) ; tumor necrosis factor (TNF)

56 R B R — 2% IE B PR AZ B AZ R (RNA) IR
B 3 ) 5] D b I W R el i R R e )
O A AT A A 2y, O I
PRV T 2 1k 5 40 2 $0 i S 45 L AT 02 2wl b B2 2538 97
S PR FE I R B SR R —
B A UKL R B AR RRE AT RE R CH B R
F KRG, JEIE T AT YR CE B R R
il 517 (A AE T 24, Sk A1 e A0 A B K B 9 B Bt )
D7 BT REMIE T CEFE KRB
. BAH RS MR R Z T
G MR K R AN 984 R I, Bl M Oy €
PR AIE 2 A 1 R e 2R B Sk R BH A RN (B8 K BH
BH B G0, 6 i vh B 22 N O B AR iR 3R . B AR
WOk 9 T R 3296 5 JE TR R A & 9 4 S AR )
G A B ETZ S R N LAZERRE R
W GE R gk | H OB HINT 3 AR A9 I R BF 9% 4
T2 B 3 A oY R D o TR T T4
A U2 (N e R 7 229E (hCoV-229E ) &
57T FE Y RE B 78 UL I 25 A /N BRURE TR 3 A5 TR A
LT FE I UE A B e e BR e 7 A8 A9 I R 2
BB B S T [ AR h A AR B IR O A BT
G, 01 O N T P R B | A S PO T R AR
TR IR YT T S i, AR ST R i
BEAY | /N B — BRIt 5 85 s 2 3k L 41 4L

s B 2F | T 0 3 AKOT T AR T FURE G AR AR N B
HIVE ST VEF , I DA 20 21 98 P DX 7K 7 Fi A0 A i itk
UL 400 i 7 43 L T % G A 92 9 1 AL A AT 0 2 R
T, LA Sk 55 AR 1 0K 19 15 R g FH 2 48 52 56 40 4 -

1 ##

MSC-Advantage 1.8 /= W42 44 (371 # — 4
AW 15 3% 4 (35 1 Thermo 23 &), YP1002 & #t, 1 K
- (1 P B E AR A BR A F] ), AL204 B HL TR
- [ A 4T R 2 AL RS () AT BRA R ], AR1140
BB R (36 [ R ZE Wi AU 28 A IRA R ) L Z1-4 BN
BR 2 7 3 U] 5% G (IR N s B L)), RXZ-380B
AN TAEFE (TP ALEY) ) , QuantStudio 5 #Y
S 2 R B R A i 5% 2U R W (Real-time PCR) Y
( 3£ [# Applied Biosystems 2% ] ) , TP1020 % 4 [ zh
UK HL . EG1140H B A7 35 A3 AL . DM 2500 B I
T B AR A= ) 135 . DMILB-HC 1Y [ 3y ) 2% 18
A AW MBS XL5010 7 [ 2 g (b (e FE ks
w) ) ,HM355S #1 4> 5 gl 4 5% LU0 i AL (42 ] Microm
v ) ), Centrifuge 5430 %Y 25 .00 ML (1% [ Eppendorf 2
F]),LX-300 BB .0 AL  OL-901 &I I i 47 3% % (1]
T3 HbR DU R A2 i 38 A R 2 7)), EnSpire % il 47 X
(1% [# PerkinElmer 2 & ) , Accuri C6 Plus %Y i = 4
LA (5 E BD A ) ) , CKX41 %443 B A 2% W fss ( H
AR B bR B 4 R X 25 4 ), SW-CJ-2FD B ¥ TR &

. 35 .



28 B 194
2022410 A

HEXBAFZRS

Chinese Journal of Experimental Traditional Medical Formulae

Vol. 28,No. 19
Oct. ,2022

(ML B TEARGRAH ),

B A 1 R (S BH 25 Ry A R A | it S
20020522, [F 25 #E 7 220030077, Bk 6 g/48 , 4124 T
A2 23.332 g/49) B R v R (U 1] 240 i
0 A BR 2 L S 2002114) , 4 A T4 & a2b
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4 °C .2 000 r~min" &[> 5 min, 3% 3 . 1A & 2%
FBS 1 PBS J& 4% H %5 W #5100 wL 52 B 40 i, T
4 °CREGARAT , T TR E 40 A B 3hk 0 40 A9 37 5K
LioRlll I
2.9 b4t % GraphPad Prism 7 #1 SPSS 23.0
BAF AT G200 BE D x2s Rox . ZAHZ ]
25 50 HL A, 2 B0 Al N IE 2 40 A By 22 SR bR il
FH B R O 25 40 B, R R IE 25 4 A0 5 25 55 1
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SHASI#E .
3 #F
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IE R4 R, FENR 2 RO R 2 /N BRZE 5 1~4 R B
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BB A IR YT I L /N B R R B e
3.2 EAR PR RN R R B sg e S5 IE
UL LR, B Y 21 RN AR 4 A s A T (P<
0.01) , F& 1 41 Jiti 75 %00 JC B B A8 b . 5 RY AL L
A, BN 1 Uk i AR AL I R RO 3 0 (P<
0.05) , il % 59.49% , il % = T Pk 15 25 4 o
i S M i B2 TFN-a2b ; 55 4R 17 00k 590 o 41 % i 45
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Table 1 Effect of Gegentang granules on lung index, viral load,serum motilin and gastrin levels in model mice

- Jili 45 %k 96 2R B B N/ WL L5y SRR
15 Gk '{i‘ IR (¥+5,n=6) (¥+s,n=6)  (Xs,n=6) (¥+s,n=10) (F+s,n=10)
xXxs
1% /copies*mL' /ng- L' /ng-L"! 153 15
EH A 0.67+0.04 - 111.80+23.32  20.18+7.19  0.00+0.00  0.00+0.00
Y 0.83+0.05 - 126 879.56+93 157.85% 109.02+11.98  19.94+3.41  2.20+0.63> 2.30+0.67%
JE 40 0.69+0.03 - 152.66+14.42> 8934239  1.00£0.67  1.40+0.52
AL 0.87+0.07> - 106 074.09+30 450.05>  160.69+8.88% 9.40+1.31  2.70+0.48%  2.60+0.52%
BETREMEL  0.18 g-kg'! 0.85+0.11 9.82 56 556.71+31 466.74  107.81+15.30"  8.63+1.51  2.10£0.32  2.50+0.53
IFN-a2b 41 1.83x10° U-kg"'  0.79+0.11 40.38 67 073.16£16 010.53  121.85+11.32"  8.12+1.51  1.70£0.48  1.20+0.42"
A WOk 6.6 g kg 0.75+0.05 59.49 57 080.30+36 697.27  131.83+20.00%" 24.26+0.94"  1.40+0.52"  1.30+0.48%
1R 7 A
B 5 WUORL 3.3 g-kg! 0.82+0.09 25.20 77 411.78+49 306.16  143.12420.52  28.73+7.47" 2.00£0.47  1.60+0.84
i 4
VE - 7 45 B0l S B R AV LAY n=T , HA 4 n=10; 5 IE W 41 LA U P<0.05,2P<0.01; 5 RIHI 4 He 4% > P<0.05,YP<0.01(F% 2 . 3 [i)

3.3 HAR U FURL X AR /)N R AT 2 20 R A 1 R
M R e A R A D U A 4 AT LA ) 3

TEAZ R 0 1E 5 4 S FE 8 2 /)N BRI 20 23 vp ) e % 2
IR 23k S A FL 3, W R S 41 \IFN-a2b 41 |
. 37 .



5528 4 19 1] PEXEAHFRE Vol. 28, No. 19
2022410 A Chinese Journal of Experimental Traditional Medical Formulae Oct. ,2022

B MR UK e AR AR B 2L T R A, (H e TR
AREHEBRR HABEAR, ZRIHIH %8 L
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3.4 FE MR BURL X /N B2 S0 PSR I
TR PR Y A B 2 R A R i
BH A 394 TS 9 45 b S R SR 2 U B
oy 22 5 Go it 2% 38 L(P<0.01) 5 FEWR AT 1 B fili 76
BE B2 Tl JRE R 8 P 240 i 952 90 5 A Y 201 il 4 4K R

P 240 B 30 T 9 R 0 UL 5 A K i i N S
BBV 22 T 22 R A S E L (P<0.01),
R 2 LB I G L X /D R 2 40 AR 1) B
M) AN BH 5 5 IFN-a2b 41 55 AR 37 PR 1=y 751 2 20 % il 201
LR PR A8 WY W 0, v B AR UKL e R B A Y
Jits 2 2 B 2 D7 43 B 2 [ I (P<0.01) , IFN-a2b 4 |
B AR 1 UKL R AR i A SRR A2 B 24T 4 B
L (P<0.05). WL 1AL,

H
WA ER A BRI 4]  C. IR 4 ; DB 4] E. BB A 41 ; F. IFN-a2b 21 ; G. 55 4 17 TR o 77 0 4 5 1L 55 48 3 f0RE A% 77 1 4

B 1 BRi7H AT RN R A A LR IE SRR (HE, x200)

Fig. 1 Effect of Gegentang granules on histopathological changes of lung tissue in model mice (HE,*x200)

3.5 B I FURGASE R /N BRI v 8 R KB
o 5OEE A R, FEWA B Y 3 R K
- TE 5 (P<0.01) , 8 I K FEIGA 22 7 o4
e L SR R, R 2 IFN-a2b 41
T MR 37 R g 7 e 4 R 4% BH B BRI B R OKOF
(P<0.05,P<0.01) , /A~ [] 551 & 114 55 A iz FURE AT B g 4
o W K- (P<0.05,P<0.01) ., WK1,

3.6 B AR I FIURL G ASE R /)N B4 A o 96k L 4 B
P52y 5 0E E A g, B gL 40 40 A I CD4”
CDS8" T itk EL 40 Jile & 4> tb B & F% {1k (P<0.05, P<
0.01) , JE W 241 CD4™ T itk I 41 A A 43 Lb B Ik (P<
0.01), B RIZH CD4" .CD8" T itk I 20 g 17 43 [k ' 3% b
il (P<0.01),B itk L 40 L 43 LA REAR A 5 (B 25 7
TG F 5 S SR A, MR &4 CDS' T
IR A0 B 43 L 35 T (P<0.01) ,IFN-a2b 4 (55
M7 WUk 5 K] = 4 CD4" .CDS8™ T ik [ 40 g /7 4%
He ¥ B TR (P<0.05,P<0.01), WL 2.

3.7 AR FURL X AR A /N BRI A1 21 b R K
SRR 5 IR R A AR YL 4 IL-6 /K - B B T

. 38 .

i (P<0.05) , £5 7 2] TL-6 . TNF-a /K F 35 B & 7t &5
(P<0.05, P<0.01) . 545 A4 bb A, ol 1R 4 s 41 |
IFN-a2b 41 5 AR 17 Ok = AR & 4 TNF-a 7K 3
3 AR (P<0.01) , TL-6 7K -7 A B #4540 24 5
Gt E L, W3,
4 g

HHT, O & BLRE 0% Ik e A2 00 e R 2 4L 7 Fr
H hCoV-229E K o J& 5l AR B , 7B P 8l i
QY (5 A A 2 KO g [ A N 2 S
i VR U 8 25 A AE (ARDS) Y T E
SiEE 2Pk I U 25 45 AiF (SARS) 5 bR 75 AT 8 e R
HELBERFEEA MBI, FEEEY XL
ST R AT AR A N 2 YR RN IS T
FPRENG N 28 HH DF 5 i K25 i 18 . oA
ff 9% 3% % ] 75 ABSL-2 55 45 = 482/ i) hCoV-229E,
A BE 22 FEE R0 AR T, T 180 % 5 28 W IR TE 45
AR DA S S I A R R 9 T SR e 5] R B T 4%
VA5 T AT AU, DAPR T B AR 17 JURL G 2 A Y 1 3R
JPE
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F2 BERiFFALX AN R SMNE MK B A E 4 Ltk BRI (X, n=6)
Table 2 Effect of Gegentang granules on percentage of peripheral blood lymphocytes in model mice (x+s,7=6) %
21 5 ) CD4" Tk 40 i CD8" Ttk 2 4 iy B itk [ 41 A
EHA 47.77+6.77 19.58+2.23 17.5242.13
YL 33.20+9.87" 9.47+6.66 12.58+14.05
FEMRA 29.23+15.88” 14.51+6.28 19.65+10.90
R 4] 23.63+16.62” 9.48+6.52 11.97+6.79
Tl TR S s 2 0.18 g-kg 35.07+4.99 20.75+3.35% 16.68+1.92
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