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ABSTRACT Objective: To explore the effect of Zhigancao decoction on fibrosis related indexes in mice with idiopathic pulmonary
fibrosis (IPF), and to explore the mechanism of Zhigancao decoction in the treatment of IPF. Methods: 60 SPF ICR mice were divided
randomly into blank group, model group, pirfenidone group and Zhigancao decoction group. In addition to the blank group, the other
groups were treated with bleomycin (5 mg/kg) by intratracheal drip, and the corresponding drug treatment was given: the blank group and
model group were given normal saline by gavage. Mice in pifenidone group and Zhigancao decoction group were given pifenidone (50
mg/kg) and Zhigancao decoction (25.4 g/kg) by gavage, respectively. After 4 weeks of continuous administration, the death of mice in
each group was recorded and the lung coefficient of each group was calculated; The pathological changes of lung tissue sections were
observed; The content of hydroxyproline (HYP) in lung tissue was detected by alkaline hydrolysis method; The content of malondialde-
hyde (MDA), the activities of superoxide dismutase (SOD) and glutathione peroxidase (GSH-Px) in lung tissue were detected by col-
orimetry; The expression of a-SMA, COL1A protein and mRNA was detected by immunohistochemistry and fluorescence quantitative
PCR. Results: The death number of mice in Zhigancao decoction group decreased and the lung coefficient decreased significantly (P<0.01),
the inflammatory cell infiltration and collagen deposition area decreased significantly, the alveolar structure was repaired gradually, the
contents of HYP and MDA decreased (P<0.01), and the activities of SOD (P<0.05) and GSH-PX (P<0.01) increased; The expression of
a-SMA, COL1A protein and mRNA decreased (P<0.01). Conclusion: Zhigancao decoction can inhibit the activation of fibroblasts and
reduce the deposition of cytoplasmic matrix by inhibiting oxidative stress, so as to slow down the process of IPF disease.

Key words: Idiopathic pulmonary fibrosis; Zhigancao decoction; Oxidative stress

Chinese Library Classification(CLC): R-33; R562; R285.5 Document code: A

Article ID: 1673-6273(2022)21-4014-06

* A5 < VU 1 94 X TS & 135 H (X2Z202001ZY0001G ) 5 PUAE 1136 X6 P 2458 3R 0B 4 15 (TTK T2020006 )

YEHE TR B B (1996-) , 55 W50 A=, EBERHT J 1) « 2 5 VR YT BEMENS 1Y) 73-F HL , E-mail: 2996523568@qq.com
o JEIRVERE 2R (1974-) , L AR S0, B0, RO 207 IR BEXER 15 AL

E-mail: lilinal024@126.com, Hi 3 : 18201012962

(Uschs H 41:2022-02-27  $25% H 11.2022-03-23)




DREYESSHE  biomed.cnjournals.com Progress in Modern Biomedicine Vol22 NO.21 NOV.2022

- 4015 -

LY

EIIE]

U R T 44k, (1diopathic pulmonary fibrosis, IPF )& —7Fh
) JBT M g , Bt IR TR ) oy L 2 R, WP R IRTE , 0%
HEBIRRFEA, 205 , BE WA 2-3 458, 1
9§ BB EAETLE 50-70 5 B B, B RS R IEA Y 7EIR
J7 b, EER MR SR ERANE 3K JE A PR 25 AT IR T, AR
AL B PR (AN AR AT S 0 (kR BE . IR AR TR
FEME—BEREARIG I S, (BRI TR AR B FR L2 R
W SHHRTT ik T BT, AR, IFR R, Py
VISP ELARTAL G et ) R N e = R G A DA =N V3
YEUREL, 5 H 7 BT 2 A N E I 7 s BRAEATSE R, S |
BT UCE SRR RIE S 4tk &, (B EARBLE] A H
fiffl o AXSCIE I MEE IPF AL/ N BRI 2 S 3 1 (HY P) AR SR
27 4E(COLIA) M 3IE , LA R USEF 4E 40 g bn i) (a-SMA) Al
Ak L5 45 (SOD MDA (GSH-Px ) iy ik 1 L, 40 5 H
FIRTT AT AR AT BEMLE , I R YT HR e 5

1wk

1.1 KIezhY)

SPF etk ICR /N 60 H KT (20 2)g,6-8 Jiilt, 1T
WAL 4EE R A Y ARG R AT, YT IES: SCXK (50)
2019-0010,

1.2 B i

KHF B 12 g FTE 6 g 24 10 g A 50 g A
% 6g R 9g. % 9 g BRI 10 g KA 15 g 4R (W T st
RN L), BRI ER (LEE; #ts5:
H20055883 ) ; it 3E J& Bl (Y5 4= %) ; 525 : S80784 ) ; Masson —
e R & (KK E ;595 : G1340) ; MDA X5 & . SOD it
& \GSH-Px 35 & (B 5T g 1, 485 43l 2 : A003-1,A001-3
A005); & RNA $2EUR & i st R & PCR 471570 &
(R 49 24351 . AG21017 . AG11705 . AG11701)

1.3 {425

Z Ui RO HL(FEE Eppendorf 5424R ) ; A bR A% (Fij 1
Tecan Infinite 200 Pro ) ; B #H I K8 (K XL HW-SY11-K2C);
A AR FRAE (IR GZX9070Mbe ) ; SR 52 & £ PCR Y
(& Bio-rad CFX96 Touch); AL (#EE Leica Histo-
CoreArcadia); 4 A s P18 E Leica RM2255); 4 A 3%
A Y £5,/% (Thermo Scientific Autostainer 360); B 5% 4% 2 43
BRI T R 40 (FEF Leica DM4B) s BFST S0 & 10 s (T8
Leica DM1000),

2%
2.1 IPF f#&8IgE T

60 HICR /NRFEHLA M2s FHAL AR i E Je B 4 A
KHEGA, B 15 H BN RS 2-3 K. BRas H41h, 5=
AF /NI EE ST IPF B, R RRER /N R, S8 TR A€
HHR (5 mgke),
22 BT 5B

TR 24 h J5 &0/ RO BIRE B 452, LR JE B ZH A s H
FHA S IRE E AR TR (50 me/kg) M H 57 (25.4 gikg),

2% [ 2 FIB R 20 3 1 AR BRER /K, 0.2 mL/ Wk /d, #5443 B S gk
25 4 JH B .

2.3 $EAREQ

231 NRRTEMMARBNE  EAUE, RS H/N
RAFET GBI E % . UM BT B ek i/ RARER RN R,
BT TERANE , 25 B, /IO R B -, O FH s 4R 2 5% B 1 1
N oY R A s g W Y Q)| R e o [ LT AN N
&x 100%,

232 FALRETIAFME BUNUNHELSE Tk, H 4%H
VAR I 2 24 h, B HUBK A Y) F, #5147 HE \Masson
ety ST SAE I B CAE LR R SR TR O o

233 MiELA HYP 2E  BUNRITAHZZE B, BAE
DV PR RN, B B DA 70 CHURRLEIIZHZ, &
BEANH A (Z) 6 h), WU B0 8, #i A LU 8 5 L
1:9 (W H 1, A 2.5 mol/L 1 NaOH ¥ , Pk 385 51 3¢ 25 7843
PR, il £ HEVS O, H A D —/ L, AR Al i, &
0.1 kpa, 121 “C JKfi# 20 min, KK fIRAE 4 °C, 12000 rpm B0
10 min, B _- 35 VE A RF RS T 4% IR0 & Ul BB AT 450, 78
560 nm JE A E WO R, IF R AR E A 2T A REA Y
HYP i,

2.3.4 FfiZHZR SOD MDA #1 GSH-Px S EMHME BB
WL Lk, 5 9 A M KRG B S S R R i
FHAAIHAE 4 °C 12000 rpm 2500 10 min, JFEARYE R & 524
VAR5l SOD MDA F1 GSH-Px [ & it

235 Fi4a-SMA 5 COLIA ERRZEEMNE UK
ZHA, I F A 100 % .90 % .80 % .70 % .50 Yolr) 5 BE vk B 7Y
FEHEATK IR EERRER 28 Wi, MBS 45 min, J53 i BH I 71
- R AL Pl s T N —$Ta-SMA (COLIA, Fa Bt HL iR 1.
500 ¥ i —Ht, FHRE LBk 1:5000; 1A DAB W (0, 8 F
AW IR R Y AR 1 min; s34k ohBEIR W L A6 EE LK |
THZREM B R IR 40 A5 BRI R FN Image J R {4
ST A EUR

2.3.6 fiZH#Ho-SMA 5 COLIA mRNA RZEEHME B
BT 204 i, BB RNA, #1754 58 F qPCR R i, J%
BS54 N 544237 °C 15 min, 85 'C 5s; L GAPDH hN %, it
1T qPCR (¥ 34 ,qPCR JZ i £514:95 C 305,95 C 555,60 C
30 s, EH 40 NEIF, FH 24 T F/Ra-SMA il COLIA mRNA
X R A R, HPTFe Ik 1.

237 GitEAE BRI INEAR 2 (o 5)FR RH
SPSS 26.0 FRA R HEAT IEAS PR I AN 2255 MR e, &7
22535, MR HLH 2 7 2243 BT (ANOV A); #5 J7 2285, U 1Ak
ZHR S PIP LLBCR A LSD %, P<<0.05 /R R B AL 1T

3 BR

3.1 RHEEZI/NRIET- R R LA

2 HA T/ RIET BRI /MR —JLE T 7 H e e
HAET- 4 R R HRm A —HbT 3 R, 5[4 M, B
IR 250 5 N(P<<0.01) . SBIRILIAH LL , 5 H B LT 5
Bm EIRR(P<0.01), 2R EAGIHFE L Wk 2,



- 4016 - ITREYES#HE biomed.cnjournals.com Progress in Modern Biomedicine Vol22 NO.21 NOV.2022

® 1 519F5I%
Table 1 Primer sequence table
Gene Primer sequence (5'-3") Length
a-SMA Forward Primer: GTCCCAGACATCAGGGAGTAA 21
Reverse Primer: TCGGATACTTCAGCGTCAGGA 21
COLIA Forward Primer: GCTCCTCTTAGGGGCCACT 19
Reverse Primer: CCACGTCTCACCATTGGGG 19
GAPDH Forward Primer: AGGTCGGTGTGAACGGATTTG 21
Reverse Primer: TGTAGACCATGTAGTTGAGGTGA 23

*® 2 SHENRIRBLE (vt 5,0=5)

Table 2 Comparison of lung coefficient in each group of mice(xt s, n=5)

Groups Lung coefficient
Control group 0.75% 0.02
Model group 1.83% 0.36%
Pifinidone group 0.65% 0.16
Zhigancao decoction group 0.84+ 0.20%*

Note: compared with blank groups, #P<<0.01; compared with model groups, **P<<0.01.
32 R EHEZGWMALRKETLHZIN SN R | AL I 243 2, I e IR ™ o 5 aL R JE
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1 &AMAL HE $E(20x )
Fig. 1 HE staining of lung tissue of mice in each group (20% )
Note: a, Control group; b, Model group; c, Pifinidone group; d, Zhigancao decoction group.
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!
2 F4ARHLE LR Masson 38 (20% )
Fig. 2 Masson staining of lung tissue of mice in each group (20% )

Note: a, Control group; b, Model group; c, Pifinidone group; d, Zhigancao decoction group.
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Table 3 Comparison of HYP content in each group of mice (x* s, n=5)

Groups HYP (pg/g)
Control group 8631+ 11.11
Model group 130.75¢ 21.43*

Pifinidone group 71.04% 15.06

Zhigancao decoction group

78.24% 6.90%*

Note: compared with blank group, #P<<0.01; compared with model group, **P<<0.01.

% 4 &4/ R SOD.MDA 1 GSH-Px & &LbE: (vt s,n=5)
Table 4 Comparison of SOD, MDA and GSH-Px content in each group of mice (x% s, n=5)

Groups SOD (U/mg) MDA (nmol/mg) GSH-Px (nmol/g*min)
Control group 132.06% 12.27 0.65% 0.17 4290.24+ 336.58
Model group 79.15+ 15.45% 1.59+ 0.60% 2202.30+ 469.39%
Pifinidone group 143.63+ 49.15 1.13+ 0.89 6680.99+ 1429.83
Zhigancao decoction group 117.89+ 17.00%* 0.76+ 0.13** 4265.60% 545.18**

Note: compared with blank group, #P<<0.01; compared with model group, *P<0.05, **P<0.01.

% 5 o-SMA 1 COLIA & ANTES R (vt 5,0=3)
Table 5 Chemical score table of a-SMA and COL1A (x% s, n=3)

Groups a-SMA COL1A
Control group 0.45+ 0.11 1.60+ 0.31
Model group 5.32+ 1.08% 15.09+ 2.23#
Pifinidone group 1.07+ 0.36 2.07+ 0.13
Zhigancao decoction group 1.68+ 0.31%* 433+ 0.62%*

Note: compared with blank group, #P<<0.01; compared with model group, **P<<0.01.
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Fig. 3 Immunohistochemical staining of COL1A and a-SMA in lung tissue of mice in each group (40x )
Note: a, Control group; b, Model group; c, Pifinidone group; d, Zhigancao decoction group.
% 6 &H/MR o-SMA #1 COLIA mRNA & 2LLE (v s,n=5)
Table 6 Comparison of a-SMA and COL1A mRNA content in each group of mice (xt s, n=5)
Groups a-SMA/GAPDH mRNA COL1A /GAPDH mRNA
Control group 1.02+ 0.14 1.08+ 0.22
Model group 1.32+ 0.09% 2.29+ 0.41#
Pifinidone group 0.69+ 0.12 1.00+ 0.14
Zhigancao decoction group 0.46% 0.19%* 0.37% 0.07**

Note: compared with blank group , #¥P<<0.01; compared with model group, **P<<0.01.
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