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[Abstract] Objective To investigate the effect of Shashen Maidong Decoction (SMD) on inflammaging in a
mouse model of chronic obstructive pulmonary disease (COPD), and to determine whether its efficacy is mediated by
regulating the cyclic guanosine monophosphate-adenosine monophosphate synthase (cGAS)-stimulator of interferon
genes (STING)-nuclear factor-kappa B (NF-«B) signaling pathway. Methods Female and male C57BL/6]JNifdc mice
(half male and half female) aged 18-20 months were selected to establish a COPD model was subsequently established via
cigarette smoke exposure combined with intranasal lipopolysaccharide instillation. The mice were randomly assigned to 6

groups, including a normal control group, a model group, low-, medium-, and high-dose SMD groups (receiving 8.3, 16.5,
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and 33.0 g/kg, respectively), and a dexamethasone group (3 mg/kg), with 8 mice in each group (4 males and 4 females).
Starting on the day after modelling, the mice received daily intragastric administration for 12 weeks (normal control and
model groups received sodium carboxymethyl cellulose at 0.15 mL/10 g). Pulmonary function parameters, including
resistance of the respiratory system (Rrs), elastance of the respiratory system (Ers), the ratio of forced expiratory volume
in 0.2 seconds to forced vital capacity (FEV,,/FVC), and forced expiratory flow at 50% of vital capacity (FEF,,), were
measured. Lung histopathology was evaluated by hematoxylin and eosin (HE) and Masson's trichrome stains. Serum
inflammatory factors, including interleukin-6 (IL-6), monocyte chemoattractant protein-1 (MCP-1), and tumor necrosis
factor a (TNF-a), as well as oxidative stress markers, including superoxide dismutase (SOD) and malondialdehyde
(MDA), were assessed. In addition, the mRNA and protein expression levels of senescence-associated proteins (p16 and
p21) and the cGAS-STING-NF-kB pathway molecules in lung tissues were determined. Results Compared with the
normal control group, mice in the model group exhibited impaired pulmonary function, characterized by increased Rrs
and decreased Ers, FEV,,/FVC, and FEF,,,. Histopathologic examination demonstrated massive inflammatory cell
infiltration, bronchiolar wall thickening, and destruction of alveolar structures. The levels of serum inflammatory factors
and MDA were increased, whereas SOD activity was decreased, demonstrating statistically significant differences (all P <
0.01). Furthermore, the mRNA and protein expression levels of senescence-associated proteins and cGAS-STING-NF-xB
pathway molecules were significantly elevated in lung tissues (all P < 0.01). Compared with the model group, the medium-
and high-dose SMD groups showed significantly improved lung function parameters, decreased serum inflammatory
factors and MDA levels, and increased SOD activity (all P < 0.05). In addition, the expression levels of senescence-
associated proteins and cGAS-STING-NF-kB pathway molecules in lung tissues were significantly downregulated (all P <
0.05). Conclusion SMD ameliorates lung function impairment, particularly FEV,,/FVC, in COPD mice. The underlying
mechanism may have involved the inhibition of inflammaging mediated by the cGAS-STING-NF-«B signaling pathway.
SMD can protect against lung function impairment, particularly centered on FEV,,/EVC, in COPD mice. The potential
mechanism may involve the inhibition of inflammaging mediated by the cGAS-STING-NF-kB signaling pathway.
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12 PEBH ZEME il %<5 (chronic obstructive pulmonary
disease, COPD) ARFELS It 32 B A HRFAIE, H 312858 TR
PETORE 5 AR08 P SR 2 HE B Y, VR 4kt =
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AR &I A5 e i (senescence-associated secretory
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SAFIR- BT R A i (cyclic GMP-AMP synthase, cGAS)

WU I T 2 B A A 7 (timulator of interferon
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kappa-B, NF-kB) LA FAE R 1 KE0 1, X278 cGAS-
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s 25 KA Y e, RIS AN TR 20 ~ 24 °C R
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HBEA R AREFIIROK . 3= R0 SR/ B BT i AR 1k, R
25 2H Bl A LRSI M . AR SN ARRUER - il L
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FRANE B ZE B3 2541LE (4% 5 DWLL202403108), 5L 50 /7 5
T I MEMEZh P 55 | SR R A R, 45 6 S S g
PRI R R AR
1.2 KIEZHY

AW AT 22841 (LA R #ARSMD) b 2| 4
2 BATH B A L AFM L RAEK 7R 25 2 K,
FAKA ARG BT : 1059 g(HHt5: 20200915) , 49 g
(#£5:20201022) , £1T6 g4t *F:20200817), HH3 g
(652 20201103) ., 2L Jif 7.4.5 g(HE5: 20200928) | & F&nt
4.5 g(41t*5: 20201012) . KAEKI4.5 g(#L*5: 20200830), 1
W LA T BEBE 2 By, IR M E T A, A5 A (AR
N ERFLFIE 245 38 )(2020 4FRR) K . K FRNHI 48 45 Lk
TR BT, A8 B 22 /KR .30 min, BAKE
W5 SRR 30 min, JEICZE G 240 F N6 i
ZEVRK [R1VE BZ%.20 min, & IF PR RO, 28100 H § B i
IR A, 4 CYeias o /N5 A (70 kg) IR BT i
AT e 4 R, A /N LA 1 R0 o, LA PR A58 1A
RSS2 2 W v R, AR S R R R 4 ) A A RO
A0SR . K, WSELTR, b ER AW
243 8.3 g/kg, 16.5 g/kg. 33.0 g/kg. MR HIZEK
FA R (4145 LB24105) W F #i VAL 1 245 e A7 BR A W)
1.3 EERFS5UH

ZIES 1L T4 6 228 (LPS, 1650000153967, 3 [
Sigma Aldrich’A 5] ); IL-6, HAZ40EELE 11 (monocyte
chemoattractant protein-1, MCP-1) . i %8 1t 4 5 {L Bff
(superoxide dismutase, SOD) . N ¥ (malondialdehyde,
MDA) . TNF-oki #ll 1 5] & (525 735 HMU30044
MU30803, KTB1030. KTB1050, MU30122, i:i% D1 B 3¢
HYRHE A BRA ] ) s cGASHUA (157555482, it FE X4
YR AR E); STING, T EHTH T3
(recombinant interferon regulatory factor 3, IRF3) , NF-xB
p65. phospho-NF-«B p65(p-NF-xB p65) HiiA (57543 K
19851-1-AP. 80519-1-RR. 80979-1-PBS, 82335-1-RR, i
=8P AR A BR/A R ) 5 phospho-TANKZS & U i
1(TANK-binding kinase 1, TBK1) (p-TBK1) . TBK1Hi{£k
(125 4r 5" AF8190., DF7026, 5% [E Affinity Biosciences/y
Hl); pl6. p21. p53Hifk (155435 JyBS-23797R . BSM-
60698R ., BSM-60806R, It it I B 2R A= W H AR A IR A w5
GAPDHHUIA (185 A00227-1, I LA A= 9 /A7) )5 4
BEN LU 2E YA & (15 PV-9000, b5t 2 447 E
P ARG R F]) s RNASRIBGA &L 3 sfialn) & (1%
55312 LS1040, A2800, K [E Promega/AH)) o /NEIHIA
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H, MERE/ N 2G50 i — B Tom v 22 . IR
/NERAEARTRIPREE T 2888 Tk <, IRl hig T 5 A 2
Ko TR T S T RV BE VD S A A K IR R
2GR g/mL, FFIE2.2 g/mL, fKHIH0.55 g/mL; b
FEARFAHIE3 mg/kgilHHEH s 23 25(KF4750.15 mL/10 g,
H1WR, TEH A FSEAZ D) A R T BR 2T A RN e
BRI, LRI 12, WA E SN R
FETEAG LA T IR, PRUEMEME/ BRIE 5 5 25 25 T —
bk, SRS T BRI 2 1/ T LSRR . Rk
24 W, /NREEEASK12 he RAE IS 1% 0
2N (50 mg/kg) HEATIRBERRINE . TEMRIEIRAS AR ST
I, IR IR R AR A M, & T e e O R B T 25
JHo B f5 R HTSSUME I 2 A0 58/ N B, ST BRI T e s, 28 3
EROKFET PR SS , BOM I U280/ E
1.5 #iliEsRR &

AHFE DI REIN AE . HESGBEWES K AR5 FAE 9
SRR AR BRI 5 0 B AT, 1 PR AN RN SR A 2 A i T S
I NI B A T HEAT, A WS e
1.5.1 Al o) feAe

FHENE FEAR N I R GEFH ) (respiratory system
resistance, Rrs) . FFME R G855 0% (respiratory system
elastance, Ers) , 0.2 sf] JiIFS & (forced expiratory volume
in 0.2 seconds, FEV,,) 5 i J1lili{ifi & (forced vital capacity,
FVC) HUAH (FEV,,/FVC) LA B 50% i i et B 114 FH 7 it
2 (forced expiratory flow at 50% of FVC, FEFy,,) . K
FlexiVent/Nah W) A B D BEAN R 4¢, 2 M0 56 [ gl
23 (ATS) /BRUNIEIE 2% 25 (ERS) MK A 46 ma $UA T A v fb 1
fE. BARBRIT:
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(1) S 2l I S G L 2 8 (50 mg/kg) T8
JERRI , 58 THEIREES (37 °C) o A7 R EH]
20 Gk BB, AT R A IR BRI 7E1.0 ~ 1.2 em

(2) HUBGH 2 80 W1 HE6 mL/kg; MF IR ¢
180 min~'; MR IE/RIE A2 cmH,0(1 cmH,0=
0.098 kPa) . FHETHEIIE: 5 F s ik X (HFOV ), i
idForced ManoeuvretiHe 547 “SnapShot-125" 5% Hil & 1%
15, TSR3 R (2 5 R 4< 10%), BCFHME T
HRrs(cmH,0-s/mL) . Ers(cmH,0/mL) . FEV,,/
FVC(%) . FEF,(mL/s)

(3) BTAZ A ife: SIERIFIOTA> 200 min~ B F 58>
15% A28k -

152 FRLARMIBT Ao

BN U ZH 28 TR EON 4% 2 58 W v ]
AW S YT R, 56 BB FUR BE K AL S A FEAE SR, bl
Ja A THEY (8 M Masson 4L 8, Yett 5, U1 R PR T
KRR R, (DG R Al 2 R 4 R Ak,
IFICEAHR 4 . F FImage-Pro Plus 6.0%K {4 % fili 2 21
D) AT R . AR HEGQL (), DLA
SKUI R B I e T A X (A 1452) S B,
TR 2% 2 B il 1) B e, O o e R
KEE (AL mm) o BTG, DA 54 B K B 5 it i [ B 4%
A9 HCAEL T3S 247 Bili 762 8] % (mean linear intercept, MLI) .
MassonZef )5, X IR A AETUAR X S ifE 47 A, LA
J A T AR o R S R P 2 s T AR B A e R R
53 (collagen volume fraction, CVF) , R %261
ML ZREAS, AR AR AL B3 A F & T AT
HioR A, AL RS HX £ 53R .

1.53 i KEEF. SODEHAMDAS ML

A #5150 U8 B 13, SR FHELIS A J7 0 4 i 7 v
IL-6, MCP-1, TNF-a/KF-; SODF P 5 MDA 75 i W 38 i3
P TEAG I, HAAR S0 20 R s i R G AR At A
FEFIAT
1.54 pl6. p21& @ %JELaiLien

I LR 7 EA T B | K AR s B AL B, AdTH]
RELT R ] N D A B T 1 o B 23 Sl i A F
1: 10051 : 200Fi B Ip16Milp21—dit, T4 CH&MTF itk
JEF o UCH AN N HE 35 50 0137 “CHFE R 2920 min, 2
JE TR AN BRAR R A bR LR LI 4T — 4. DABRA
JRHATIHIARRZ Y, S-SR, IR e K | i
BAANES o B Tmage-Pro Plus 6.0%% -0 & FH AR 5 19
B % 5 AR, JF LOF 6% B (mean optical
density, MOD) (F43%% B2 5 T AR LU AED VR 8 1 3Rk

KB PP D
1.5.5 S0 K AE FPCRIEMATLLL cGAS. STING.
NF-«B p65 mRNA % i&

AR 5 i 28 25 1500 B b 37, 1) P R B A 9 i BB
RNA, ZDNABGHH A5 I W BE S AifE . 0% 5% R 4%
f4£4: 25 °C 5 min, 42 °C 60 min, 70 °C 15 min, PCRY 3%
FEFFALAE: 95 CHUEME30 s; 4k LI40MEFR (95 °C 55, 55 C
305,72 °C 30s). VAIGAPDHNNZ, K2 it B 4%
BT RIE R 51T 9 B s TR R A R A TR
A (ERD

®1 3MFEIER

Table 1 Information for primer sequences

Gene Primer sequence (5'>3") Product size/bp
GAPDH F: AGGTCGGTGTGAACGGATTTG 95
R: GGGGTCGTTGATGGCAACA
cGAS F: GAGACCCAGAAGATGGCTTC 127
R: TCCTTGGTCTTGGTGATGGT
STING F: CCAGCAGGCGTCTGTATC 182
R: ACAATGAGGCGGCAGTTA
NF-xBp65  F: ATTTCCGCCTCTGGCGAATG 294

R: GTTCCTGGTCCTGTGTAGCC

GAPDH: glyceraldehyde-3-phosphate dehydrogenase; cGAS: cyclic GMP-
AMP synthase; STING: stimulator of interferon genes; NF-«B p65: nuclear
factor kappa-B p65 subunit.

1.5.6 AfiZA4740 X & & &L 69 Western bloti& i

VEIUITZH SURE A, 38 3o T P P 2R URAR 1, R
BCAZE [ t VA A VR B . 20 ~ 30 ugf 1, AT
SDS-PAGEHL UK M IR HAE . FEIE S, AT 5% B A 4
e R A2 h, BB AL ¢ 5008 B AY—Pi (AL4E
p53. pl6. p21, cGAS. STING, p-TBK1, TBK1, IRF3,
NF-xB p65. p-NF-kB p65HI ZGAPDH), f£4 CHFH L
o BBR, AL + 500086 R (4] B 47T, 765 T T i
Ho AT FHECLA G BEAT, 8 1 54l K508
o R AR R CRR RGBS, Bl FHImage]
A A AR KR . W RCHE R 22 5, 1545
I 0 11 DB (B IR LA HCGT I8 1) PN 2 GAPDHI JK {1
A HUAE TR B 98 R AR R KF .
1.6 FitEHE

SEREE LA £ s n . W HSPSS 26.00E 17 481143
Bro NBRARZ & LA R Ge it 25 25, AR E ST
SV B HEAT T ARG SR 0 IX 43 R il D BEAZ O R b
FEV,./FVCIE R 245 R br, HARMIIGESEL. iz
BRI | ILE R AE -5 A R, BL S cGAS-STING-
NF-«Bi 53T I mRNA 5 8 [ B 548 b VR ik
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SRR VEREAR IR T AT o ALI) 22 57 1 LA s MR A
FR G AR AE XTI A0 B 22 57 vk 1 50,
fdi FH 24 27 22 73BT (One-way ANOVA) Z545 SNKEF 5
K56 24 22455 0), R Al Dunnett's T34:5; , P<0.054
EFAGHEE L,

2 #R

2.1 HHENRAIIEELLEE

2R, 515 F 4UH L, ASRZH /N BRI 45 350 i )
REFEPR I AL, Horh, VBN 3245 RdEPRYFEV,./FVC
MR IK70.5%, 227 A Geit2# 2 L (P< 0.01); [AlH, JR B,
T BH ZEFR BE B9 ResFF 5, MiErs 5 FEF.,, JIAR, 21 2% 5
YA L (P<0.01),

25T SMDT U, 4550 5 41/ R il T 8 24075 21 2l
o SGERMLL, VS L R/ N RFEV,,/FVC
$ETF2(0.800£0.034) %(P< 0.01); oM, K . E7lHE4
B Rrs¥s B R FLJE R [, Ers S5 FEF., Y THE, SR8
AL, Liddebr2e FIA G L(HP<0.01) . &
SR A 4 25 4 fil ) B4 A K BB 5 A WK & IE R ALK F
(P<0.01), {H 5B ZERNA g & PR, = 75 F SMD7E Bl 3%
FEV,,/FVC ] FEF,,,, 5 8 S48 b5 77 1 1808 5 58 1
(P<0.01).
2.2 FHHE/NFRETALRIERSZEITEE

AT HEYe (0 Wil 21 21— OB A8 24 A8k (811 . 1
UL/ B A 5 R TR A, R S R FLE L v e T
G, SR RESERE L b RS, A5 TR I8 5 T A R A

F2 BENBRIHINEELLE (n=8)

Table2 Comparison of lung function among different groups of mice (n = 8)

Group Dose/(g/kg) Rrs/(cmH,0-s/mL) Ers/(cmH,O/mL) (FEV,,/FVC)/% FEF,,,/(mL/s)
Normal - 1.017 £ 0.115 56.431 + 2.840 1.019 + 0.012 1.022 + 0.010

Model — 9.090 +0.714" 20.110 +0.531" 0.301+0.011" 0.320 0016~
Low-dose SMD 0.6707 6.610 £ 0.854 " 248 30.670 05237 A48 0.399 +0.021"" 24 & 0.396 % 0,007 " 44
Medium-dose SMD 1.3415 5025+ 0,141 A48 43.238+3.480 %" 0.616 +0.024™ 24 0.621%0.0517" 4%
High-dose SMD 26829 2005 +0.0247" 4% 51.350 £2.320 " 24 0.800 +0.034 7" 445 0.823 £0.020 44
Dexamethasone 0.003 3.040 £1.051" %% 434667219 %% 0.665 £0.106 " 0.4990.022" %%

SMD: Shashen Maidong Decoction; Rrs: respiratory system resistance; Ers: respiratory system elastance; FEV,,,: forced expiratory volume in 0.2 seconds;
EVC: forced vital capacity; FEFy,: forced expiratory flow at 50% of FVC. P < 0.01, vs. the normal group; “* P < 0.01, vs. the model group; * P < 0.05, ““ P <

0.01, vs. the dexamethasone group.

Low-dose SMD

B 1 FHNRMALRERSILE (HE)

Fig 1 Comparison of pathological morphology of lung tissue in different groups of mice (HE staining)

SMD: Shashen Maidong Decoction. White arrows indicate widened alveolar septa.
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R AR ZE U] R S B s SRR B i A R
Kot R AN T SR AR AL, it S5 R BEIR, it 6 bl 9
BN, AR R AR, A S A RERS . R
AL, A TR MR RN . 2 TR, HIER A
((0.036%0.004) mm ) FbA%, AT MLIME /I % (0.092+
0.006) mm, 2 %A Z it & L (P<0.01), SHEALA L
8, SMDAE ., H | I A B i FE KA LT AT ZH 2R V12T
YA AS ) B2 B ek 5%, MLT43 5318 /0 22 (0.079+0.008) |
(0.060£0.008) . (0.051+0.004) F1(0.067£0.011) mm
(P<0.01). ILAF, 5 HbZERP A L HK, SMDAIL ] & 41
ML 5 (P< 0.01), SMD | & 2 JE B i 2 5% (P> 0.05),
1M SMD & 7] 5 41 Y MLIFEAR (P < 0.01), W & 5 &
SMDICE il {25 H4 B AR T Hh ZEKAA

Bifi 5 , 1] Masson e o PPk /<01 55 98 ) 2T e AL FE B
(E12). EUG M BR, 5IE#40(2.5240.10) % ) LA, 1
RIZH CVEFHE 2 (8.60+0.29) %, 257 GiilF7 L (P<0.01) .
ST TR, SMDAIK | i 7 5 20 B i FE KA 20 it 2 21

Normal

Medium-dose SMD

Model

High-dose SMD

CVE/ B A% E (7.5840.15) %, (6.7520.25)%. (4.55%
0.24)%#1(6.3740.22) %, SHE A W% A Gt 2
X (P<0.01), HSMD& F AR fi M R ARLF i AL i £ . 3
— L S SR L & B, SMDAIK, HhIE4ICVEFRE T
L ZEKHAZH (P< 0.05), T SMD i 71 12 25 4] e L 2T 4E AR B
FRP I O 2, HLCVEACHAR T M ZERAA 4L (P< 0.01)
1, SMD ] gk S M0 T A LSS S 1 A /N Ui ZH 41 2
4tk
2.3 FBANMRMFRERT . SODFHRMDASELLE
SR WAR3, BEARV /N RARR T IR 2, HiiE e R
7 (IL-6. MCP-1, TNF-a) X AL B fFitn MDA R 7
IR, T AL RESOD BTG R U R [, 4% T 25 5
WA G538 L (P<0.01); SHAIA AL, #4677 4
(SMDA . A, e ) o 4 B b S KA L) /N R M 7 TL-6
MCP-1, TNF-a MDA % & [#{K(P< 0.05), SOD 4 [nl 7+
(P<0.05), HSMDI| &t = /E B &k . 5 b SE K PAZH
e, SMDAR | 70t 2H i A ek 38 AR B8 1 AN K b 9 0K

Low-dose SMD

Dexamethasone

2 ZAPMRETALTHENIZELLE ( Masson x200 )

Fig 2 Comparison of pulmonary fibrosis severity among different groups of mice (Masson's trichrome stain, original magnification x 200)

SMD: Shashen Maidong Decoction.

*3 HBANRIMFEIL-6 . MCP-1, TNF-a . MDAFISODEELLE (n=6)
Table 3 Comparison of serum IL-6, MCP-1, TNF-a, MDA, and SOD levels in different groups of mice (n = 6)

Dose/

Group (g/kg) IL-6/(pg/mL) MCP-1/(pg/mL) TNF-a/(pg/mL) MDA/(nmol/mL) SOD/(U/mL)
Normal - 45.670 +9.622 100.600 + 22.430 28.350 % 4.120 17.680 % 0.992 100.700 * 5.630

Model — 221100+ 30400 461.800 + 49.130” 136.800 + 12500 78.580 + 6.346 20350 +2.375"
Low-dose SMD 0.6707 168.100 + 8.049"" % 351.600 +31.300" %% 102,500 £9.800 2% 61.260 +3.519" 4% 33,120 + 2.897" &5
Medium-dose SMD ~ 1.3415 138.100+ 12,980 “%%% 281,400 £29.320™ 2% 75200+ 7.600™ “ %% 39.090 + 3.046 4% 44.730 + 4,994 448
High-dose SMD 26829 104.100 +7.052" 44 198.400 + 12.640"" 44 55.900+5300 4% 25310+22617 0% 71370 + 12,160 2%
Dexamethasone 0.003  111.400%6.320™ %% 214.000 + 16,020 “% 60.300 6100744 26170+ 1.287 4% 62.610+7.074™ %%

SMD: Shashen Maidong Decoction; IL-6: interleukin-6; MCP-1: monocyte chemoattractant protein-1; TNF-a: tumor necrosis factor-alpha; MDA: malondialdehyde;
SOD: superoxide dismutase.” P < 0.01, vs. the normal group; 4 P<0.05,“* P<0.01, vs. the model group. 4¢P <0.01, vs. the dexamethasone group.
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FALL(F4P<0.01), TiSMD i ) i 41 15 1 ZE R AN A L 2%
RTG53 (P> 0.05) .
24 FBHNRITALTEREDPL6.p21RIEMELE

THCE R R (E13), fr et X 3 hp16 5p211 FH
PEFRIRIX I, 5 1E 5 41H L, BRI 4L/ U212 sPp el
P21 BB BEAR I N, 22 A 248 L (P<0.01) .
ST TG, SMDH 57 i 4 B ZER AN A p16 1) F
Y65 B BRI R % (P< 0.01) ; SMD45- 71| i 41 K b
FE KA 2 p 2 111 ~F- 35 6 2 A O BB R 4 B (P<
0.05) . Hirf, SMD R 7 21 1Y ole 5 3R fefE, Hip1e il
P21 F- B8 B 5 Hh FE RN L 2 A G T4
X (P<0.01). BIEEW, SMDTE M ik dedr [ 59—
SE ISR A 3

Western blot #illl 45 5 i 7 (1614, #5820 /N Ui 41
Ziiple. p21flp538 H AYAHXS Fak BB L H 43, 2=
SAGIHFE L (P<0.01) . SHRAE, SMDH ., &
A 2H L M FEKARZH p16. p21 Mlp532E H FRIA K
F#%(P<0.05), 1M SMD{EF 4 5B RI A 4522 57 4T
(P> 0.05) . FEAAAZALH, SMD | i % 2
FERB T IRIE R K, p16. p21 Flp53 AN ik & 43 1

plé

0.015

0.010

p16 (IOD/Area)

0.005

A B

C D E F

[ 251.709+0.21 . 1.605+0.20F11.457+0.08, 5 ZEAKANL
A, SMD 5 2 B p16-5 p537K FAT4 i 55 (P< 0.05), i
SMD i I B 4 (0 p 165 p2 17K - 15 Mt JE K Fs 41 4 24
(P>0.05), Hp53Rik/KF-EE 2R T H FEAKIALH (P<0.01)
2.5 HHAPMRHALGAS-STING-NF-«Bfs 518 B %
FEFEmRNAFIE A RIALLE

5IE A R, R/ N R 2P cGAS . STINGFI
NF-«B p65H ) mRNAAXF Rk i THm (P< 0.01) . SHEEAIL
FbAs, SMD | i ) 2 S b FE K AN 2 R 3R AR 1
mRNAZE KR T (P<0.05); 7ESMDZ H, w541
TUEVER R ZE L, T SMDAIF 4 [ cGAS mRNA A
AT I (P<0.05) o iff—20 5 M ZERIAAL LR K IR,
SM DI 7 f 41 1 3T m RN A6 AR 45 55 T b 28 K b 40
(P<0.01), SMD I 41 1) cGAS 5 NF-«B p653ik it IR i
15 (P< 0.05), T SMD = 71l f 20 1) 45 T mRN A8 47 15 1y €
RAAH LR, 22 TG0 (P> 0.05) . W.3k4.

HARBIN AR R (K5), 5IEH 4 AL, Rl
H/NRITH L cGAS, STING, IRF3Z 1K, p-
TBK1/TBK1 FLAH LA K NE-kB p65 & H 7K 44 T+
(P<0.01), ifiip-NE-kB p65/NF-kB p65 {8 22 7 LS5 H#

p21 (IOD/Area)
o
=
=

g
=)
S
&

A B

C D E F

E 3 SA/NRIERpl6p21 RZ AR N FELBER

Fig 3 Immunohistochemical staining results of p16 and p21 in lung tissues of mice in each group

IOD: integrated optical density. A through F represent the normal contro group, the model group, the low-dose SMD group, the medium-dose SMD group, the high-

dose SMD group, and the dexamethasone group, respectively. ~ P <0.01, vs. A; * P<0.05, “* P <0.01, vs. B; ““P < 0.01, vs F. Scale bar = 50 um. n = 6.
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Fig 4 Comparison of p53, p16, and p21 protein expression levels in lung tissues of mice in different groups
Group designations of A through F are explained in the note to Fig3. " P < 0.05,” P < 0.01, vs. A; “ P<0.05, “* P<0.01, vs. B; * P < 0.05, ““ P<0.01, vs F. n = 3.
F4 BANFIHHALCGAS.STING NF-xB p65 mRNAFE KT L8
Table4 Comparison of cGAS, STING, and NF-«B p65 mRNA expression levels in lung tissues of mice in each group

Group Dose/(g/kg) n cGAS STING NF-xB p65
Normal - 3 1.007 +0.03 1.003 % 0.09 1.007 + 0.02
Model — 3 2.000 +0.06" 1363 +0.12" 3.010 +0.65
Low-dose SMD 0.6707 3 1.747 £0.137" 45 1.227 £0.07"% 2.553+0.20 "%
Medium-dose SMD 1.3415 3 1350 £ 0.10™ 44 1.127 £0.13" % 1.840 0,01 5
High-dose SMD 2.6829 3 1297 01174 1.097 £0.08"* 1303 £0.097 44
Dexamethasone 0.003 3 1.127 £0.09" % 1.077 £0.05°* 11730107 %%

The abbreviations are explained in the note to Table 1. " P < 0.05, " P < 0.01, vs. the normal group; % P<0.05 “* P<0.01, vs. the model group; * P < 0.05,
&&
P <0.01, vs. the dexamethasone group.

[}

ABCDETF 5 3.
cGAS BB s ss == 60 kDa T 54 .
STING [ 4skDa %4 %3 g2
IRF3 S 48kDa  © Q ]
%) O 2 1S
p-TBK1 SIS 84 kDa 52 Z ol
TBK1 SN 84kDa © g1l &
-NF- E=——— 0 0 0
PEEK?: - thga A BCDEF A BCDEF ABCDEF
-Kb p p——_— N T—— a "
GAPDH SESSSSEESSS= 36 kDa 4 3 S 15
3 3 % L,
1.0 F
= S 2 Z
= 2 z
2 g, €05l
al 2 2
0 Z 0 £
ABCDETF ABCDETF & ABCDEF

5 SH/NRMARFEBEXZORE
Fig 5 Expression of pathway-related proteins in lung tissues of mice in each group
IRF3: interferon regulatory factor 3; TBK1: TANK-binding kinase 1; p-TBK1: phosphorylated TANK-binding kinase 1; p-NF-«B p65: phosphorylated nuclear factor
kappa-B p65 subunit; the other abbreviations are explained in the note to Table 1. Group designations of A through F are explained in the note to Fig 3. * P < 0.05, "p<
0.01,vs. A; ® P<0.05,° P<0.01,vs. B; “ P< 0.05,““ P<0.01,vs F. nn = 3.
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