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L WL BE 26 KB b, WL AEE 050001
2. WACBEA RS HREERE, b FAE 050000

# OE. BEY BT AWK S-SR IR T S8 (cyclic GMP-AMP synthase, cGAS) /TR IELH M E A (stimulator
of interferon genes, STING) @ESHIFLNA, FRITIEN%FHG BURLIGTT 181 FHZE M Mt/ 2 M= (acute exacerbation of chronic
obstructive pulmonary disease, AECOPD) #ARKEMIMEANLE. FiE  HErE SD RRBEHL A AR BAIAH , HhZEKHL (4
mo/kg) A IIE PR ARG, AR (2.5, 5.0g/kg) AMBERBIERIEMNER (Imgke) 4, FH 10 R, XHFHEAZ
BREWANEZPE (lipopolysaccharides, LPS) i yEiEE 7. AECOPD KBEM, A4 FHMTHE, WELH KR IR
2 KK RN RE S A SV B AR, AT Ah A A HELE (bronchoalveolar lavage fluid, BALF) w2 41 % &
ELISA %5E BALF H A4/ %-6 Cinterleukin-6, IL-6). JE3AFERE F-a (tumor necrosis factor-a, TNF-a) Fl IL-1B 7K
*F; gRT-PCR flliZHE B T4 % (interferon-B, IFN-B) Rk EF C-X-C 3)¥ Rtk 10 (chemokine C-X-C motif ligand 10,
CXCL10)> mRNA 3£J%; Western blotting #2141 cGAS. STING. p-STING. TANK %540 1 (TANK binding kinase 1,
TBK1). p-TBK1. #¥%[F-«B p65 (nuclear factor-kB p65, NF-kB p65). p-NF-kB p65. i HH%E A% 3 (microtubule-
associated protein light chain 3, LC3) FEWEHIILR 5 (autophagy-related gene 5, ATG5) [HE AR L. R SR
B, U TR R B 4 40 B 45 AT D e 28 203 (P<<0.01. 0.001), #ME IMLFT BALF o 48 1 20 ffu 45 & 3 2 A% (P<<0.05.
0.01. 0.001), BALF F#JER T /K FRERFML (P<0.05. 0.01. 0.001); 750% M Mk e 771 B 20 A1 25 A1 25 22K U 4147
IFN-A. CXCL10 mRNA Fik/KF&EZ MK (P<0.01. 0.001), cGAS. p-STING. p-TBK1. p-NF-kB p65 & [ RIAKF &%
Fef& (P<<0.05. 0.01. 0.001), LC3-1I/1 fil ATG5 HEHKIEAKTRES S (P<0.01. 0.001). L&t IHE% Wi HURLE L H0S
H W] cGAS/STING &%, Mk AECOPD RF4E 4 i & Mo

KRR TENKPAG R 1S VERRZEEREON; SYENE; EWE; cGAS/STING {554

FESES: R285.5 XEAFRERE: A NERS: 0253 - 2670(2026)06 - 2187 - 11

DOI: 10.7501/j.issn.0253-2670.2026.06.016

Mechanism of Qingke Pingchuan Granules in treating acute exacerbation of
chronic obstructive pulmonary disease via autophagy-mediated regulation of
cGAS/STING pathway

WU Xiaowen!, LI Jiaxiang', WANG Rui'!, TAN Jing', GAO Ming!, YU Zhiyue', LIU Baijun', YU Xiangyan?,
SU Yinghao?, GENG Limei?

1. Graduate School of Hebei University of Traditional Chinese Medicine, Shijiazhuang 050091, China

2. The First Affiliated Hospital of Hebei University of Traditional Chinese Medicine, Shijiazhuang 050000, China

Abstract: Objective To investigate the mechanism of Qingke Pingchuan Granules (&1 Wi Fii) in the treatment of rats with
acute exacerbation of chronic obstructive pulmonary disease (AECOPD) based on the effect of autophagy on cyclic GMP-AMP
synthase (cGAS)/stimulator of interferon genes (STING) pathway. Methods Male SD rats were randomly divided into control group,
model group, dexamethasone (4 mg/kg) group, Qingke Pingchuan Granules low-, high-dose (2.5, 5.0 g/kg) groups and autophagy
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activator rapamycin (1 mg/kg) group, with 10 rats in each group. An AECOPD rat model was established using cigarette smoke
exposure combined with lipopolysaccharide (LPS) airway instillation. After drug intervention, the general status of rats in each group
was observed. The pulmonary function and pathological changes in lung tissue were detected. The numbers of inflammatory cells in
peripheral blood and bronchoalveolar lavage fluid (BALF) were analyzed. The levels of interleukin-6 (IL-6), tumor necrosis factor-o
(TNF-0) and IL-1P in BALF were measured by ELISA. The mRNA expressions of interferon-f3 (/FN-f) and chemokine C-X-C motif
ligand 10 (CXCL10) in lung tissue were detected by qRT-PCR. The protein expressions of cGAS, STING, p-STING, TANK binding
kinase 1 (TBK1), p-TBK1, nuclear factor-kB p65 (NF-xB p65), p-NF-«kB p65, microtubule-associated protein light chain 3 (LC3) and
autophagy-related gene 5 (ATGS5) in lung tissue were determined by Western blotting. Results Compared with model group, the
pathological damage and lung function of rats in each treatment group were improved (P < 0.01, 0.001), the numbers of inflammatory
cells in peripheral blood and BALF were significantly reduced (P <0.05, 0.01, 0.001), and the levels of inflammatory factors in BALF
were significantly reduced (P < 0.05, 0.01, 0.001). The mRNA expression levels of /F'N-f and CXCLI0 in lung tissue of rats in Qingke
Pingchuan Granules high-dose group and rapamycin group were significantly reduced (P < 0.01, 0.001), the protein expression levels
of cGAS, p-STING, p-TBK1 and p-NF-kB p65 were significantly reduced (P < 0.05, 0.01, 0.001), the protein expression levels of
LC3-1I/1 and ATGS were significantly increased (P < 0.01, 0.001). Conclusion Qingke Pingchuan Granules inhibit cGAS/STING
pathway by activating autophagy, thereby alleviating the persistent inflammatory response of AECOPD.
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gttt 1814 FHZE 14 it %9 (chronic obstructive
pulmonary disease, COPD) T\ NAEREE 4 KEIEIH
R, HIHE] 2030 SRR A4 BRES 3 KBERU-2),
COPD ZMEfNE C(acute exacerbation of COPD,
AECOPD) 2B FANBEASET 1 E 2R, Stk
IR S EUE R I BB D Re SR R B, AN
XA R T oA AR AU g A4, S AE S AR ST R
i UECRHE /1B4. BT, AECOPD A7 B¢
Bipi 4, (HMAERRBIKRE , S = 509 A i ik
i S R ZE SRR AT LU & T i ™ “ Wik (58
WY, Hr e R ERL IR L B R AR
MYGYT AECOPD, Jf HImARST AR E O 1%l
WORLE — P R BRI T, FEMRRE. A8,
R, SIFREEAMARN, RABRNIE. B
- Wi 1K) T 2%, HOBIE 9T R L E W% 1 W RORL IR T
AECOPD S Il RIT R0R 8,

UTAER B R BLE WEREAG 5 COPD K R %
IO, H WA R 2 S ML B AR R BE /0, R
I 384 T e IR, 3 B0 P A R A A S
FRURAE, ERL COPD 3 PR R Uitk (140 &
HEBAL DI PRBERR & H -BE IR IR 1 5 (cyclic
GMP-AMP synthase, ¢GAS) /T2 FEF R E A
(stimulator of interferon genes, STING) 155 4h{E
AECOPD H#ifiE HE M. /£ AECOPD &1k
SRS i e N e R il GRS PN =i ]
DNA B Jy S Z AR AR DNA 7742, iX 56 535 DNA
SIS cGAS/STING IS, fil & JOREIK SN, i

— 38 AECOPD Wik/EHRKREIZH, AL
cGAS/STING 15 5 iz M A EE VIR, B
R I EWE T LIS cGAS/STING {5 54l & H R iig 4
i Rl Rk s 100, R AR S T H WX cGAS/
STING & 5 B g2, R F0I5 &% 1 Wi BURL 0435
AECOPD FI/ERNLEI, LARASAHAE I AR A i R 52
PESIG AR .
1 #
1.1 49

SPF gt SD KRR 60 H, i (180+20) g,
6~8 W%, W HIL TRKAELEDHERARAF, Vol
IES SCXK (3L) 2020-0001. Zh¥iEz: Tk b
= FEBseae ol BERREREE, EIR (2242) 'C, #H
SHEE 50%~60%, 12h/12 h REGE, Hhdd
oK. BhPsEae g b8 R B SLIR S e B2 R
2 H AL AE (itHE S TACUC-HPHCM-2025012), 5K
IR A TG S I BE S EEOR
1.2 AHR5HF

5 %W R CE 251 220040047, it
720040047) HEKFHH 2 L2 A R A A 4L fFE
B# (lipopolysaccharides, LPS, fit*5 3550331018)
T AL ZEFE A R AR B WREEhH S hEE
# (5 HY-10215) ¥ 3 3£ [E MedChemExpress 2
A BSAEM OBWA, R 8me, MHAHEE
0.6 mg, A —EIBRE 10mg) M HF A6 Tk
HIRITAEAF]: HFAZR-HLL (hematoxylin-eosin,
HE) #etaill (#t5 2509E045). Masson Jeffii (Hit
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5 2510E045). K 4/ %-6 (interleukin-6,
IL-6) ELISA & (k5 RRDC2511013). g
IRFEIR -0 (tumor necrosis factor-a, TNF-a) ELISA
R (b5 RRDC2511008) IL-1B ELISA 75 &
({tt5 RRDV25011003)4 H i 5 4E /R AEV R
FRAF; cGAS difk (Ht'5 55482). p-STING Hifk
(it5 13260) 9 F 35[E SAB /A F]; STING Fifk (it
5 ZH5100). TANK Z5& % 1 (TANK binding
kinase 1, TBK1) $ifk ({5 ZH8115). p-TBKI #i
& (#t5 ZHS1739). #% AT -«B p65 (nuclear factor-
kB p65, NF-kBp65) Hifk (k5 ZH5050) 4 H
e — ARG FHEA R A7) ; p-NF-xB p65 Hifk (it
5 16806-1-AP) 14 H 32 [ Proteintech 227 ; H WA
HKFE[A 5 (autophagy-related gene 5, ATGS) HipfA (1t
5 bsm-33385M) il & AH I 7 [ 4% 3 (microtubule-
associated protein light chain 3, LC3) $ifk (fit5 bs-
8878R) W H AL I B R A H ARG IR A w] ; H il
i -3- % IR i &0 B ( glyceraldehyde-3-phosphate
dehydrogenase, GAPDH) $ii& (#lk5 bsm-33033M),
HRP Fric L2905 IgG Hifk (LS BA1054) i
H U B TREA R A A
1.3 {425

EMKA-WBP-RT4 BB ThReRN R 5t (%
EMKA Technologies A 7] ); XN-10[B1]+XN-
10[B412 4= H B 40 i A A CH AR Sysmex 24 ] )
BX53F RS R4 (H A% Olympus A #]); JB-LS
RUAIEHL. JT-12 BYBAKHL CGRIVR A FHRA
") ); RM2245 AUAIETI A HL (FEE Leica AH]);
WIX-Ep600 ZYid ] kA (AL FH e ikt A TR A
A]D; A H BRI (SRR AR A D
2 HiE
2.1 4. BESAH

KGN APEIRTR 7 d 5, $ BT 7 VAR
G NTHRAE . AU HhZEKHFA (4mglkg, IRIREE
RO R IE R T Bk = IR (504 2.5
glkg, ST 20 1 AEIRIRTED HFE NS &R
(1 mg/kg) U781, &pH 10 Ho BRAFIRAS, Hay
KEET ARG, SRS (10 /X,
2 K/, 30 min/iR), BER 6 d, iES: 8 HUI2, &
B 1. 28 RHEAT LPS BT #H/E: KK ip 1%
L 28N (40 mg/kg) BRIEE, AEREE THAE S,
HESHURE F S AN, BESBEERA
E, H 1 mL TEEERENZIERT LPS (1

mg/mL) 200 pL, ¥#{E 5 37 RPE K R B S 22 45 e
¥ 30s, fli LPS ¥5) 00 AT XM 2, $EfhoK R
HR T 2 5 A 7KL, BTG R LD S X 208 B JEk
AT EMAES, FORRIREE G R ZE T B g
K T LPS 24 HANEAT B M AH 55 1 2 it ZH 2R HE
et R KE R AR My ke, 4
SCEEERE B REN)R, Masson St R TIE
BE R R DURRSE n . 2F 4E 4 F2 R B s, R OR
AECOPD K B R il £ e 2122,

i ZEKAA AT M EE FRH ip 4524, 15 1% 1P 9
Kk H ig 4524 ip 4 25 v 25 E ek NI 4 18
JEWR WS, ADRRCEETR: ig 4525 A HEALER L, BE
WS PR T MR 2e 25 e bR N A I 5. 2 Fhga 27730
(RIS SRR AR AE 2 7, (EARBIEFEH 2 Fh
25 25 77 235 i R I 30 S 56 vt R 245 ) 1R S RN
a7, HA 4 2 AR AH [RIN T8) T N SE i gh 24
FERTMARPR, 2907E IR ) 4E 5 —3, iz
24577 T 22 ) 0t S 6 45 SR 1) B AR 34T\ 2 o
THEE 5 Ji o, HIZERMA AT N R 4ES: ip 4444
7ds TR KGR R AESE ig 454 28 ds
S} AR A2 ig 2 mL Z&08/K, 1 %/d.

22 KR—BURERERENE

TR, FRICFEIME KBRS, B
FIESPRAS L WIS LA, BRI E KB T &
2.3 FHINREASN

RIRGHE R, W& H KR FICEE
EMKA Tt AT e e il RS MR fafa vy, sl
it Ty REAH D HE b [ U4 & (peak inspiratory flow,
PIF). WS E (peak expiratory flow, PEF).
BB &= (minute volume, MV). # <& (tidal
volume, TV) KIFSHIHFHE (expiratory flow-50,
EF50) 1.

2.4 SMNE MK FHEEE R (bronchoalveolar lavage
fluid, BALF) A #REZK A4

KikgZi3h Ja, KR ip2% R L Z4, M3
KR 254U, FHFIA () A2 B Eh 7K U A
AR TS, BHR 1.5mL, EE 2 IS
W, T4 CE50 10min, B EJHR, %18 ELISA iR
7 &P B E IL-6. TNF-a. IL-1p /KF. K4
H 3 .20 B 53 B G 5E A0 AR 250 () BALF
RIEA M E .

2.5 FhELRIEF MR
2.5.1 HE Bt 0ige K BUMASS IR REIRIE
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KERAMHLRET 4% 2 RHBEFEE, bR
HATIOK. AR, IR RIESSEAE . V)&
& ORGSR, AT HE 4efa, Betase it T A9
B, TR MR,
2.5.2 Masson J i %2 KBRS BE IR S STRRE i
L AT ) 8 Jhuils ZE KA AR B S5, AR VAT AT
geo FGe WK BUEDR, B ETRME T
MELFFA
2.6 qRT-PCR #&MAnZER P HEXERERIAE

HOK BRI ZH 21, 4 FR ) & 1 B P 32 BUEL RNA
HE K cDNA, #4T qQRT-PCR 43 #7. LA GAPDH
WZHE, KA 27225kl B TP % (interferon-
B, IFN-PO AL KT C-X-C F: FFit 4 10 chemokine
C-X-C motif ligand 10, CXCL10) mRNA Fik. 5]
YIre S W& 1.

&1 319575

Table 1 Primer sequences

LA 5 (5°-3%)
GAPDH F: ACGGGAAACCCATCACCATC
R: CTCGTGGTTCACACCCATCA
IFN-f F: CACATTGCGTTCCTGCTGTG
R: TCCGTCCTGTAGCTGAGGTT
CXCLI0 F: TGCAAGTCTATCCTGTCCGC

R: CTCTGCTGTCCATCGGTCTC

2.7 Western blotting &Mt HHHXEB R

BUKRIMZHZR, B E A I EWRE . HH
FE 2 e EE AR TR U M IR e i F vk, 5 2
PVDF i, #HME, 7N ¢GAS. STING. p-
STING. TBKI. p-TBK1. LC3. ATG5. GAPDH —
i, 4 CRHEER: WRE, AP, ZiRFE
1h 585, KA Image J A0 b 4610 K FEAE .
2.8 GEitFEoM

KH SPSS 27.0 BTGt o #r, tHETTRE
PLX +s%~, FM GraphPad Prism 10.0 #4224
B, ZAE SRR ER T 250
3 #R
3.1 SEREMERIY AECOPD XBR—IRAS Rk
=R

SIS ], WTREZHOR ROCER RH s B K
RUHIUE A, R SR BORELLE. &
BB, BEEER, SXTRRAEL, R
AR B KRS (P<<0.01, B 1). SRR
L3P LE S/ S VNS N1 SUGE b A =TI (5711 = ¢4 S N

6007

]
mﬁ 400+ b TEIEPHIRL 5.0 g-kg!
e - o TETRGRL 2.5 g kg
¥ H NI
£ 500 #h HBZEAA
0

T T T T T T
0 2 4 6 8 10

/4
XA *P<0.05 #P<0.01 *##Pp<0.001; SHEAILHLL
e *P<0.05 **P<0.01 **P<0.001, FEM.
*P<0.05 *#P<0.01 *#P<0.001 vs control group; "P<0.05 “P<

0.01 ""P<0.001 vs model group, same as below figures.
1 A EmEFRS AECOPD AR A RENF I
(Xxs,n=10)
Fig.1 Effect of Qingke Pingchuan Granules on body
weight of AECOPD rats (XS, n=10)

(14 BRI B0, oK. WEmE . AN SE IR
SRR, PR EIGKCHEE I EKE (P<0.05).
3.2 EZFHERINT AECOPD X R BB AERYE200

WK 2 s, S5t IR4LbbRs, BRI KR, PIF.
PEF.MV.TV K& EF50 ¥ 2 [#f(P<<0.01.0.001);
SRR P A, 175 2% T i R I B 2 R b
KHAH K ER PIF. PEF. MV. TV & EF50 ¥ & 37}
B (P<<0.01. 0.001).
3.3 ERFEREAL AECOPD KR 4MNE A BALF
PR MR E RS

W 2 fros, SXHIEA e, A K R AN
I PG R A A R P 4 e L 3]
ETbm (P<0.001); SHEIAH LA, HhZE KA ZH AN
T T ORI R B 2 KRR AN A ot e 40
PR L £ i 50 A v R 4 i BB B 3 TR (P<
0.05. 0.01. 0.001).

W2 3 o, 55 AL b, AR 41 K iR BALF
HH A R R R B B T (P<<0.001);
BRI A, ZE KA 2T E 02 SFWify URLAR .
AR ZH K B BALF H A 20 A A Hh e 2 e 25 i I
AR (P<<0.001), J75 % T My SR 7] B 4 5 W 2
e B2 s (P<<0.05).
34 EZREMEHRIY AECOPD KR BALF F4EfE
& F 7K B2

W 4 o, 55 AL E s, AL 41K iR BALF
o IL-1B. IL-6 f TNF-a /KTFHEETE (P<
0.001); SHIRIA LI, HoZE KA 2H R0 2% - ity 55
Fimh. (KA KR BALE o7 IL-1B. IL-6 /KF3
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80 509 800 =
40_ ek
601 s _ kK 600
= sk T N
R 5% g
=} 40+ i\c-l Kk > 400
= = 2 207 b g
& 20+ 200
20 Hit 104 s
0- 0=
XTHEOBEM Hi%E 5.0 2.5 X AL i 5.0 25 AR BAL Mg 50 25
KA TEN TR (g kg ™) K TSR (g kg ) KFL T BRI (kg ™)
6 - 8 —
*kk
T’;‘ L 6 HK e
*é 49 ok E sk
S Z 4
&
2 -
2
HH
0= 0
X ffs@L i{ﬁ% 5 0 25 X RR HhZE 5.0 2.5
A TV T TR (g kg ) KA 0% - UL (g kg )
2 ERTEEBHRYT AECOPD KEMINAERIRN (X+s,n=26)
Fig. 2 Effect of Qingke Pingchuan Granules on pulmonary function in AECOPD rats (Xt S, n=6)
Fz2 BZEHFERIT AECOPD XKRIMNE ML MM =R (X£5,n=26)
Table 2 Effect of Qingke Pingchuan Granules on number of inflammatory cells in peripheral blood of AECOPD rats
(Xts,n=6)
I/ =R HR R 2 Tk EL 44 i/ , .
ZH PR /% 2 /9
A wke) (X101 CAPALY (s PRI L
Xof fi — 10.06+1.58 0.29+0.14 2.55+1.10 14.74+5.04 79.05+6.32
Y — 19.30£4.50%# 2.2240.85%# 336%1.67 37.58+£2.79%## 55.76+3.81
THPhERL 5.0 12.734+1.45™ 1.00£0.15™ 2.1940.20 15.5441.90™" 62.58+2.89
2.5 14.74+2.65" 1.11%1.00" 233%1.14 23.111+8.56™ 62.461+10.09
HOFEKAA 0.004 13.07+1.92"" 0.651+0.38""" 3.4942.47 12.394+9.76"" 52.49+18.51

*p<0.01 **P<0.001, F#*[.

“P<0.01 *"P<0.001 vs model group, same as below tables.

SRR #¥P<0.001; SRIALLR: "P<0.05
###P < 0.001 vs control group; "P < 0.05

#=3 FEZEmHmBRXT AECOPD X BALF ot B E NS (XS, n=6)
Table 3 Effect of Qingke Pingchuan Granules on number of inflammatory cells in BALF of AECOPD rats (X £ S, n=6)
205 I/ (g-kg™) FANB/(X 105417 #Egiatbpln  RERgipotesl/e  ERRgip b sl/%
X B — 26.35+1.46 94.1340.90 2.0610.49 3.10+1.11
it — 117.12 £7.59%# 80.56+1.59 17.70 2 .44%# 3.67+1.45
TE W%~ Mty FURE 5.0 81.59+8.28** 89.39+4.03 6.68+2.23"* 3.4610.69
25 88.88 £5.12** 86.35+2.81 8.69+2.18"* 5.16+0.77*
i FEKAR 0.004 71.95+10.80"" 76.94+5.58 4524138 3.89+0.43
B PR (P<<0.05. 0.001), HiZERMAREZT 3.5 BZEHERIXT AECOPD X R AfiZE A fRIEET

mem
3.5.1 KA S

it S = AR 20K B BALF H TNF-o 7K B[4

& (P<<0.01. 0.001). X HEL 2H KRRt 2H 21
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B EMRERINT AECOPD X BALF FAHERE FK RIS (XS, n=06)

Table 4 Effect of Qingke Pingchuan Granules on levels of inflammatory factors in BALF of AECOPD rats (Xt S, n=6)

2H ) FlEA(g kg™ IL-1B/(pg'mL™) IL-6/(pg-mL™") TNF-o/(pg-mL™")
Xt iR — 66.261+0.53 58.271+6.43 60.14+12.71
it — 147.82 £5.92/# 117.74 £ 18.72## 214.534+11.18##
17 %~ it R 5.0 77.89+16.02** 73.95+7.79** 105.07420.73"*
25 120.634+17.95* 90.661+8.89" 198.014+11.95
HFE KR 0.004 111.08 £24.02"** 88.06+11.74™* 178.02422.47"
RIDEH, PUAEEL, flUsERER; BRI R RGA NZ% ~F- ity UL iy < A B 2E K BRI 4 2R 45 M) Y8 P

ZUATIRIG R, HEitz A, AW R4,
flR SRR SARAYZE UL, M EEK AR P
Wi ORI A AR A W) S 5

3.5.2 HE Jetagi R anl&l 3 o, o IRALK bl Al
WA L B i e s B A KRRl R R
PEARMLIZ A, Bile s 3 oK W, 4 S ek

R, BERE, NGB, HERRANE

) PTG

I, AR 1 A AR I N B R P kb s B
B 7 ALK BRI 2H 2R3 485 0 503 5 37 ST g R 5 77
SEHMEPL, RVEGHEIRIRE & RS SRR A
I

3.5.3 Masson Jetagi i Wil 4 fs, 5XTRALLL
B, B KRAERE RS R Ew, F4ENFREE
Hng; SRR LR, b FE KA 4 K37 0% T ity A

3 FEARIHLEL HE £EBLER (X200)
Fig.3 HE staining results of lung tissue of rats in each group (x 200)

THRCTIRL 2.5 g kg
Bl 4 SBHAKFMLEL Masson FELER (X200)
Fig. 4 Masson staining results of lung tissue of rats in each group (x 200)
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R TR AR T A AR R 4K BRI B L PRI
Ji2 SR AT e PUAR 38 2 2 D

gty LIRGE IR, X b A E KT R
o BRI L, R IR W%~ i RS r 711) B 2L 7 285 B
AR T T Wi ROREAI R B 2H R L 3 B % T g
TOORE = 75 B A AT S BN A
3.6 EZFIHEEAINT AECOPD X 5 iZH 40 B & 4E
X EBEFRIEMNFN

W s Fis, SxTR b, MR K RmZH
21 LC3-1/1 Al ATGS HEHRR /KT RBEFL (P<
0.001); SHERIALUEL, 5 W% i Uk g 77 & 20

A 4K R4 LC3-1V1 Al ATGS 2§ 3Rk
KPR ZETHE (P<0.01. 0.001).
3.7 ERERBKINT AECOPD KXRAHZELE cGAS/
STING # g E X E R FRIERIF M

WK 6 Fras, SxRR b, BRI K R M2
21 cGAS HEHRIAKFEEHE (P<0.001),
STING. TBKI. NF-«B p65 HIBER kK T &3 7t &
(P<<0.01. 0.001); SAERIL LLASE, JE0% Tt UKL =y
F L K A A R A K RUTALZY cGAS Rk K
PR B (P<<0.01), STING. TBKI. NF-xB p65
IR 1L KT B BRI (P<<0.05. 0.01. 0.001). %

1.57 1.57
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