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B E: B BEAASEE Rg WM KBML4EL (pulmonary fibrosis, PF) HIsZNE K AE MR . 7355 50 R SD K
BENL > NXTHRAL. BEZH . NS 2 Rgr (72 mgkg) A IRFMRIEIE [ ¥4EF (adenosine monophosphate activated protein
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HILE, AZET Rgi+AMPK il 12K BB ShREFeARFEAIE (P<0.05), AL FEE e, Mitadl ZMZHZ: Hyp. TNF-o.
IL-6. IL-1B 1 IL-18 /KPR BN (P<<0.05), MfiZHhZ collagen I. a-SMA. NLRP3. cleaved Caspase-1/pro Caspase-1+
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pathway-mediated pyroptosis
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Abstract: Objective To investigate the effect and mechanism of ginsenoside Rgi on pulmonary fibrosis (PF) in rats. Methods A
total of 50 male SD rats were randomly divided into control group, model group, ginsenoside Rg: (72 mg/kg) group, adenosine
monophosphate activated protein kinase (AMPK) agonist (200 mg/kg) group and ginsenoside Rg1 (72 mg/kg) + AMPK inhibitor group
(20 mg/kg), with 10 rats in each group. Except for the control group, rats in the other groups were injected with bleomycin (5 mg/kg)
into trachea to establish a rat model of PF. The drug was administered two days after successful modeling. After continuous

administration for 28 d, pulmonary function indexes of rats were detected; HE and Masson staining were used to observe pathological
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changes of lung tissue; Immunohistochemistry was used to detect the expressions of collagen I and a-smooth muscle actin (a-SMA) in
lung tissue; Levels of hydroxyproline (Hyp), tumor necrosis factor-a (TNF-a), interleukin-6 (IL-6), IL-1f and IL-18 in lung tissue were
measured by kit. p-AMPK/AMPK, NOD-like receptor protein 3 (NLRP3), cysteine-aspartate protease-1 (Caspase-1), gasdermin D
(GSDMD), IL-1p and IL-18 protein expressions in lung tissue were detected by Western blotting. Results Compared with model
group, lung function indexes of rats in ginsenoside Rg: group and AMPK agonist group were significantly increased (P < 0.05), degree
of pulmonary fibrosis was improved, lung index and levels of Hyp, TNF-a, IL-6, IL-1f3 and IL-18 in lung tissue were significantly
decreased (P < 0.05), collagen I, a-SMA, NLRP3, cleaved Caspase-1/pro Caspase-1, GSDMD-N/GSDMD, IL-1p and IL-18 protein
expressions in lung tissues were significantly decreased (P < 0.05), while p-AMPK/AMPK protein expression was increased (P <
0.05). Compared with ginsenoside Rgi group, lung function index in ginsenoside Rgi + AMPK inhibitor group was decreased (P <
0.05), pulmonary fibrosis was aggravated, lung index and levels of Hyp, TNF-a, IL-6, IL-1p and IL-18 in lung tissue were significantly
increased (P < 0.05), collagen I, a-SMA, NLRP3, cleansed caspase-1/pro caspase-1, GSDMD-N/GSDMD, IL-1f and IL-18 protein

expressions in lung tissue were increased (P < 0.05), but p-AMPK/AMPK expression was decreased (P < 0.05). Conclusion

Ginsenoside Rg1 can inhibit AMPK/NLRP3-mediated cell scorch and improve bleomycin-induced PF in rats.

Key words: ginsenoside Rgi; pulmonary fibrosis; bleomycin; pyroptosis; AMPK/NLRP3 pathway
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Fii 6 = i R A T
2.4 FHALARIBRSENE

BT 4% 3R B vp W] 58 1) 22 A28, MK 3%
ISR, ISRV, VI EREY) 3~5 pm,
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M E R B AP X IR A, 53]
FH P G X i 5 s AR LU AR, BIOA collagen I -
SMA HE HAMHX KL & .
2.7 Western blotting #MffZH41 AMPK/NLRP3
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F=1 ALEE Rg ¥t PF KRMINGERIEN (X£s,n=6)
Table 1 Effect of ginsenoside Rg1 on pulmonary function of PF rats (X + s, n=6)

2H FE/(mg-kg™) FVC/mL FEV0.3/FVC/% PEF/(mL-s™') MVV/(mL-min)
X & — 9.14+1.04 89.87+7.55 31.22+2.15 150.88 +15.02
it — 3.50+0.40% 52.36+7.63" 15.70+1.12% 102.3049.32%
NS B Rg 72 6.90+0.72" 73.50+8.03" 24.41+2.45" 135.504+9.90"
AMPK #5177 200 6.88+0.68" 71.114+9.12* 23.33+2.01" 131.20+10.15*
A\ ZBF Rgi+AMPK #il5 72420 5.014+0.60"  62.00+6.10" 18.774+1.15° 114.651+-8.76"

EXIIRA LS #P<0.05; SEIMAE: *P<0.05; 5AZ R Rg HELE: 4P<0.05, FTEF

#P < 0.05 vs control group; “P < 0.05 vs model group; 2P < 0.05 vs ginsenoside Rg; group, same as below tables

HE

Masson

AMPK ¥#h71 AZEif Rg
B0 S RN R M HEE 4T (3 Sk R R SR AT 4

black arrow indicates thickened alveolar walls, red arrow indicates collagen fibers

El1 AZEH Rgixf PF KRAHLIFIEEZLAIFNT (X 400)
Fig. 1 Effect of ginsenoside Rg1 on pathological changes of lung tissue in PF rats (x 400)
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x2 ASEH R X PF KRAEHMAGELR Hyp S 289
M (X+s,n=6)

Table 2 Effect of ginsenoside Rgl on lung index and Hyp
content in lung tissue of PF rats (X+ s, n=26)

I =N
2H %) (m?:'li/’l) fiit6%t  Hyp/(ug-g™)
pagi! —  4.10£0.29 1.90+£0.24
| —  9.84+0.846.97+0.15%
NS BFH Rgi 72 6.45+0.52°4.64+0.20"
AMPK #zh7 200 6.304+0.50*4.5140.30*

ANZ B Rg+AMPK #l 724+20 8.21+0.64°5.20+0.20°
il 751

collagen I

"or"_‘ A}

34 ABEH Rg % PF XL collagen I F0
0-SMA E R FRIZHIFME

Wi 2 fIER 3 Fs, SXTREZL LA, BIRAK
FTZHZE collagen 1 Fll a-SMA &5 [ Kk 1) 1 3 38 in
(P<0.05); SHEAALLE, ASEH Rg HR&
AMPK 2055240 K BRI 2H 24 collagen I A1 a-SMA £
HR AL B ERK (P<0.05); SASEH Rg A
tb#e, NS 2H Rg+AMPK #7120 K 5 i1 40
collagen I Al o-SMA HHREWRFZFHIN (P<
0.05).

NS B Rg
kAR E AR
red arrow indicates positive protein expression
2 RIEARAANEERRMEL collagen I F1 a-SMA EHFRIE (X400)
Fig. 2 Expressions of collagen I and a-SMA protein in lung tissue of rats in each group detected by immunohistochemistry
(x 400)

&3 AZEH Rgi X PF XRAHLHLA collagen 1 F a-SMA
EBRIEHFEMW (X£s,n=6)
Table 3 Effect of ginsenoside Rg1 on collagen I and a-SMA

protein expressions in lung tissue of PF rats (X £ s, n=6)

5l T/ FAHNRIEE
(mg-kg™") collagen I a-SMA
pagiie — 1244030 1.01£0.22
T —  12.36%+3.00713.68 +3.69*
ANZEH Rg 72 5.64+2.01" 5.00+1.88"
AMPK Fzh7) 200 5.78+2.14" 5.41+2.08"

NS EH Rgi+AMPK #ll 72420 9.88+3.01°10.62+3.02"
il 1)

3.5 ASEH Rg Xt PF KR AHE LA KRR FKFE
Al

WK 4 Frow, SR L, R4 K UM 2
21 TNF-a. IL-6. IL-1p Al IL-18 /K-F#4 8 & T+ &
(P<0.05); SEAMALK, NSBH Rg 4K
AMPK #7541 K B4 21 TNF-a. IL-6. TL-1B Al
IL-18 /KB EFHE (P<0.05); 5 ASEFH Rg
LR, NS RBTH Rg +AMPK #5771 28 K Ui 28
41 TNF-a. IL-6. IL-1p 1 IL-18 /K- P38 BTt &
(P<<0.05).

*4 ABEFH Rgi X PF KRAHZHZE TNF-a IL-6+ IL-1p F1 IL-18 7KFHISZNE (X £ s, n=6)
Table 4 Effect of ginsenoside Rg: on levels of TNF-a, IL-6, IL-1p and IL-18 in lung tissue of PF rats (X s, n = 6)

2H 5 7ll&2/(mg'kg) TNF-a/(ng'g")  IL-6/(ng-g™") IL-1B/(ng-g™")  IL-18/(ng-g™")
xif R — 20.13+5.01 15.23+4.50 17.23+3.60 24.68+4.43
FETY — 56.77+8.70" 38.76+6.01% 40.56+6.88* 50.88 +7.23"
ANZRH R 72 35.08+5.89" 25.20+4.09* 23.33+4.23" 30.45+4.35"
AMPK sl 200 38.23+4.05" 23.88+5.01" 26.30+3.45" 32.04+4.61"
N ZBH Rg+AMPK 17 72420 50.23+7.34° 32.33+4.03° 37.524520°  43.77+5.10°
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NLRP3 @ X ERAFRIEHF N

WK 3 fror, SxtiRAL b, AR 2K R4
21 p-AMPK/AMPK & HRiA/KFBEFML (P<
0.05), NLRP3 & HRIEKFEEFE (P<0.05);
A R, NS B Rg 41K AMPK #3074
KEHHL p-AMPK/AMPK 2 [ %k /K B2 T+
& (P<<0.05), NLRP3 & FRIAKFRERK (P<
0.05); 5 AZEH R 4ltE, AS2ETH Rg+
AMPK #1720 K 42 p-AMPK/AMPK. 5 [
FIE K535 B (P<<0.05), NLRP3 HHAEIAK
FREA R (P<0.05).

p-AMPK ‘—’ —— — — —-‘ 6.20X10*

AMPK l— —--l 6.20X10%

NLRP3 ‘- o mee o -( 1.08 X 10°

B-actin ‘— — — a— —‘ 430X10*

A B C D E

AN R
'P<0.05; 5 ASEH Rg A 24P<0.05, TEF

A-control group B-model group C-ginsenoside Rg; group D-AMPK agonist group E-ginsenoside Rg; + AMPK inhibitor group

I
)

HAMXR

FIKHIFZ N

WK 4 fis, 55, BERYZH KRR 2
21 cleaved Caspase-1/pro Caspase-1. GSDMD-N/
GSDMD. IL-1B Fl IL-18 & [1RIA/K 0 &7t 5
(P<0.05); SHAALE, N2 Rg AKX
AMPK #5540 cleaved Caspase-1/pro Caspase-1-
GSDMD-N/GSDMD. IL-1p Al IL-18 & HFIE /KT
PIHERHE (P<0.05); 5 A2 Rg 4lHE,
NZB1 Rgi+AMPK #7140 cleaved Caspase-1/
pro Caspase-1. GSDMD-N/GSDMD. IL-1p 11L-18
ARSI TR (P<0.05).

2.5

= A
2.0 - B
1.54 = C
1.0- =D
0.5 =2 E

p-AMPK/AMPK NLRP3

B-EH C-AZEH Rgi 4 D-AMPK B4 E-AZ B Rg+AMPK #ifil4  SxFEAE: #P<0.05; SHEAIHK:

#*P < 0.05 vs

control group; “P < 0.05 vs model group; 2P < 0.05 vs ginsenoside Rg; group, same as below figures

3 ABEH Rgi X PF KFRAHL AMPK/NLRP3 BEHEXEARENFM (Xts,n=6)
Fig. 3 Effect of ginsenoside Rg1 on expressions of AMPK/NLRP3 pathway related proteins in lung tissue of PF rats (X £ s,

n=20)

cleaved Caspase-1 ‘-»* - we— — —‘Z.OXIO4

e ——— — — —
-— 3.0X104
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A B C D E
& 4

pro Caspase-1 4.5%10*

- e—

GSDMD-N

GSDMD

IL-1B

IL-18

B-actin

EHEY P i

cleaved Caspase-1/ GSDMD-N/  IL-1B
pro Caspase-1

IL-18

GSDMD

ASEH Rgi 3 PF ARMERETHXERREPFM (Xts,n=6)

Fig. 4 Effect of ginsenoside Rg1 on expressions of scorch-related proteins in lung tissue of PF rats (X s, n =6)
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Fig. 5 Ginsenoside Rg: inhibits pyroptosis by regulating
AMPK/NLRP3 pathway to reduce bleomycin-induced PF
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