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# E B ARk % (Wog) st b L2 At g% 9% (COPD) LA K R ALiE e 9 B BT AL hl . ik #84 R K R/
MUEF R k5 A R IR AR 40, Wog Ak . A1) 48 (FE B 425 ,50.100 mg/kg) , R AL (Fak st 18, 7 B 425 ,2.3 mg/kg) , X
R KA ZAE A & & it Bs 1[RIPK 1, 24K 48 ZAF A & & i85 1 (RIPK 1) 8078 #) 120 (R#IRiE 41425 ,8 ng/kg) , Wog & 7 -+RIPK 1
28 (3# B 100 mg/kg Wog 5t B#hk 24+ 8 ng/kg rRIPK1) , 420 12 X, BesTBBLas), A R m Xk R A) IR ZIRA A5 2408 5 48
87 E M COPDAEA . A2 h)G , BATA B AR B RED 1R, FHE4H, KRS TG, MEEHAKRGRAERE(PIF) .,
o 847 F (PEF) (B4t A2 (MV) A= 5 14 A A2+ A8 (FEV.)/A A M %2 (FVC) LA, w2 K Ko i & @ fei-% 18
(IL-1B) \IL-6 . ¥ 3% 37 78 B F o (TNF-o0) 7K F , SLIR K R L1 200R 22T 45 2 AL, M 2 K R B & 4w R = %, Sl 2 K RAT 442
P RIPK1 RIPK3 A % # B X 3% 4% % & (MLKL) mRNA #= RIPK1 ,RIPK3 ,# B4 MLKL (p-MLKL) % & & A K-F, &R 5t
JR2H Yh sk, AR 40 K R, PIF .PEF .MV .FEV/FVC A4 8 % B-4K(P<<0.05) ,IL-1B . IL-6 .\ TNF-a 7K 2 %7+ % (P<<0.05) , M 28 42 A7
KE R E AR | I A E SR A L % sm Al T % & RIPK 1 . RIPK3 . MLKL mRNA #= RIPK 1 .RIPK3 .p-MLKL & & £z KP4 2 2
& (P<0.05)., LHALAN A rbAs, Woglk & A F2 K R L 5 4R 3 F K & (P<0.05) , % 2251477 A s 32 5w rRIPK 1 28 K R A
FARF R H B AL (P<0.05), 5% H 45 ALt — % m ¥ ; 5F B, rRIPK1 7T 9 2 %, 35 & #] & Wog *F COPD Xk R 4. i ¥ & #= RIPK1/
RIPK3/MLKL i@ #4449 474 4F ) (P<0.05) ., #5188 Wog 7T 4t i@ i #7#] RIPK 1/RIPK3/MLKL 1% 5 i@ 5 7 & COPD X .89 418 X % .
KEEIA SE IR PR A R R AU KR s R AR & G 1 AR EAE R R OB 3 A A M R ARG

Effects and mechanisms of wogonin on airway inflammation in rats with chronic obstructive pulmonary
disease

ZOU Qu',FU Dandan’, FAN Tengyang', OUYANG Yao®(1. Dept. of General Practice, the Affiliated Hospital of
Zunyi Medical University, Guizhou Zunyi 563000, China; 2. Dept. of Respiratory Medicine, the Second
Affiliated Hospital of Zunyi Medical University, Guizhou Zunyi 563000, China; 3. Dept. of Respiratory
Medicine, the Affiliated Hospital of Zunyi Medical University, Guizhou Zunyi 563000, China)

ABSTRACT OBJECTIVE To study the effects and potential mechanism of wogonin (Wog) on airway inflammation in rats with
chronic obstructive pulmonary disease (COPD). METHODS Eighty-four rats were randomly divided into control group, model
group, Wog low-dose and high-dose groups (intragastric administration of 50, 100 mg/kg), aminophylline group (positive control,
intragastric administration of 2.3 mg/kg), recombinant rat receptor-interacting protein kinase 1 [rRIPK1, receptor-interacting protein
kinase 1 (RIPK1) activator] group (tail vein injection of 8 pg/kg), and Wog high-dose+rRIPK1 group (intragastric administration of
Wog 100 mg/kg+tail vein injection of rRIPK 8 pg/kg), with 12 rats in each group. Except for control group, COPD model of other
groups was induced by smoking combined with tracheal injection of lipopolysaccharide. Twenty-four hours after successful
modeling, the rats were administered once a day for 4 weeks. The changes of peak inspiratory flow (PIF), peak expiratory flow
(PEF) and minute ventilation (MV) , forced expiratory volume in one second (FEV,)/forced vital capacity (FVC) were measured
after the last medication; the serum levels of interleukin 13 (IL-1B), IL-6 and tumor necrosis factor-a (TNF-a) were measured by
ELISA; the pathological changes of lung tissue in rats were observed; the apoptotic rate of pulmonary epithelial cells was detected.
mRNA expressions of RIPK1, RIPK3 and mixed lineage kinase domain-like protein (MLKL), and protein expressions of RIPK1,
RIPK3 and p-MLKL were all detected in lung tissue of rats.

A EE&TE 5N A AL T H (No. B R4 52 45 (2020) RESULTS Compared with control group, PIF, PEF, MV and
AY1415) } N FEV./FVC of model group were decreased significantly (P<<
0851.:8i;:§f Efrﬁlllzif_yji@ ?z;f);@ﬁm%@%ﬁm I 005) ) while the levels of IL-13, IL-6 and TNF- o were
4 EEVEE TATE Wit BEEr I A8 S . increased significantly (P<C0.05); there was a large number of

i :0851-28608155, E-mail:ouyangyaoll6@sohu.com inflammatory cells infiltration in the lung tissue and bronchial
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wall thickening in model group; the apoptotic rate of pulmonary epithelial cells, mRNA expressions of RIPK1, RIPK3 and MLKL,

protein expressions of RIPK1, RIPK3 and p-MLKL were increased significantly (P<<0.05). Compared with model group, above

indexes of rats were improved significantly in Wog low-dose and high-dose groups (P<<0.05), and pathological injuries were

alleviated significantly. The corresponding indexes of rats were worsened in rRIPK1 group (P<<0.05), and pathological damage had

further worsened. rRIPK1 significantly attenuated the inhibitory effect of high-dose Wog on airway inflammation and RIPK1/RIPK3/
MLKL pathway in COPD rats (P<<0.05). CONCLUSIONS Wog may improve airway inflammation in COPD rats by inhibiting

RIPK1/RIPK3/MLKL signal pathway.

KEYWORDS wogonin; chronic obstructive pulmonary disease; airway inflammation; receptor-interacting protein kinase 1;

receptor-interacting protein kinase 3; mixed lineage kinase domain-like protein

1 4 BH 2 £ Jili %< J5 (chronic obstructive pulmonary
disease, COPD ) J& — Fj 12 V£ I W B 9530 , H 038 Al
BRI AT , SO S5 M A A H Gl R R RS
SLSZ BRAFNIF W TESE AR , ™ HL 50 COPD A8 44 Y AR 17 it
TR RRTY , EARAT B B [ I R RUCRE B A BT
2y KRB Z BB SR T 259 (I H B4R I
fa b, IFANRERH 1L COPD (1 ™, Bk ik 2 )ik 4 3%
B, COPD AU ORI RAE , JOAE 23 F BUIFRAS [F] FR A2
R FRAR AR, PR, I B B 25 0 K 1B 9T COPD YIS,
ERAERA EEE L,

I % (wogonin, Wog ) f& — Fft A 5 5 AR Hr 4328
HOR S ERY) BT, A BUEAL Bude B T A Tm v
O A WFFE I8 , Wog 1] #l il i Z 8% (lipopolysaccharide,
LPS) 175 S i il b Bz 40 B S S FNAR M 1, R A 4500 2
PERGE 5 A PR3P ™ R T Wog X COPD #: F
S ST Y 5 e AT 0 o 32 AARAH B AR R 1
(receptor-interacting protein kinase 1,RIPK1) A 5 RIPK3
AR EAE 1R A R B X 380 87 1 (mixed lineage
kinase domain-like protein, MLKL ) it 1k , % iz 1k /%
MLKL (p-MLKL ) £ 1% Bl 5 AR I 5 4% 21 5T B, DA il
IR S B e S 0E I T RO R s AHOCHFIE R,
RIPK1/RIPK3/MLKL {5 538 J# )0 AT ) 20 v g
FIHZEAMER R A U5 . 11T Wog BE A7 38 i)
54 RIPK1/RIPK3/MLKL {555 3 852 i) COPD K FL“<
T JAE W AR o ASBIF 9% 32 258 2 A0 SR IS A T A
LPS ()75 44 COPD ALK H45T Wog X COPD K FlUA,
TH RAE 2, 3 RIPK1/RIPK 3/MLKL 5553 [ 1 )&
TRITH AT RERIVE L, i Wog iGYT COPD 441227
1w
L1 EFENHF

AR T ) F2 BAER A - R SR EEAE (i S
BlA A BR 2 F] ) \Pclab-430C BIAE W) {5 5 R EE R G
P A% SRt (b s b B AR o3 A A A FRZA 7)) L ST-960
RABEARAX ( EIERHR S R G A IR A ) \BX53 ADG#
5% ( H A< Olympus A 7] ) L ABI 7900 #4755 2 £ PCR
10 (£ ABI/A ] ) \DYCZ-24DH A XUHR 3 1 # 7k X
(s —E ),
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1.2 FEHmEIRF

Wog X 8 i (4L 20210609, 4[ i =98% ) . 42, 45 Bl
X (145 20221125, 463 =90%) #4)0 F L HER =
YR A IR E] 5 4 K B RIPKI (recombinant rat
RIPK1,rRIPK1, B RIPK 1 30 1)) W [ sS4 ) T
A FRA T KE A 41/ 2K 18 (interleukin-10, IL-1B)
IL-6 . i 88 R 78 I o (tumor necrosis factor-a, TNF-o)
Tif B 7 28 W FFHAS: I (ELIS A 357 & 38 i [ i R AR
VIR A BR 2 7 5 i RIPK T — 4t (35 ab300617) |
RIPK3 — #i (It 5 ab286151) | p-MLKL — #i ( it =
ab208910) MLKL —4 (It ab243142) | H - 3- B iR
Jiit S (GAPDH) — 47T (L5 ab8245 ) KRR 12 S Ak Wy
(HRP) FRic i 1L 2B % 1gG —Ht (L5 ab6721) ¥4 A
Y2 [E Abcam 2\ F] o
1.3 zh¥

AHIFSE BT 3400 SPF 4 et SD KB, 384 H, 7
JEE AR5 e 250~260 g, 14 F 8 R R 2F S sh )
sl S A P RIS SCXK (85)2021-0002, KB
) F7 T A X EE N 50%~60%, IR & h 18~22 °C,12 h
e =N E 7N AT ST S22 B3l = o 0 S N
98 4 R B R 2E sh W) 10 B2 B S i (HEAES
ZMU21-2105-105) ,
2 FHik
2.1 COPDKREEMHE

SR AR BB A 5 LPS (1% 7 s COPD ok
FRBCAUS R B T AR EE AR, 22 M PR 20 min, B H
3K IESE 12 J, 3 M AEMHEE S 1,70 T i R R
$10.2 g LPS, 3 2 W52 44 21 K BRUIH o) 8 48 A A fifi 24 21
S PR R DA A A
22 HMNBE%H

84 HR BRALBENLEC T3 %t BRAH AR
Wog fik | = 7 £ 4H (% 18 2452}, 50,100 mg/kg"”) , A0
ZH (B XT IR ' 4525, 2.3 mg/kg™") , rRIPK 41 ()& i
k35524525 , 8 png/kg™) , Wog & 7| +rRIPK 1 4H (3 B
100 mg/kg Wog 1 FE &t Ik iE 54 8 ng/kg rRIPK1) , B4 12
Ho Bioxt BRALAh  HA A AR U 2.1 300 T Jy Aty
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COPD Y ; X B 20 K BB T R A EN R4 TR S Ak 2
FEAE TR TR S LPS 4R [7] B ] i 38 e A8 v 4 45
IR AR BRER K . TERL 24 h S TR 2525, Wog MK . = 57
it ZH R 2 A5 2 K B E T G I R o 2 0 1 [ R
BT IDK A S SRR A BEER 7K s rRIPK L 21K B 2 ik
TSR XTI R 2t 2440 1) [ B 3 5 v S AR RR A A B K
Wog i 7 it +rRIPK 1 2H K FRUERE B X8 1oz 70 ek 24 11 [
AT R I S AL P 24 4 5 o R B A K R
B R ik A AR A A B R OK . AR IR R 4
251K, FFEL4 A
2.3 KERAHIhEER T

RIRL 25 24 W) , FIFE NG 5 R RGN AL Jk
i DU 2 % 20 K R W AU 3 £ (peak inspiratory flow,
PIF) M U4V 1 (peak expiratory flow, PEF) 5341
A i (minute ventilation, MV) 125 1 b F 1 0S5
(forced expiratory volume in one second, FEV,)/H Jj fili
1% i (forced vital capacity, FVC) FU{EZAE 1L
2.4 FRANUER

it oy e R 5, K BRI 3 gl Bk B, 250 (3 000
r/min, 10 min) W4 ML , T ELISA A 5 1L 35 e 4R 45
W5, 2% NG b2 BRI I A SE KRR, Wiede R BRUA it
AT PR, B AL 6 HORERAYIZ 2L, K
— R Ml A AU R T 4% 2 R, H T IR ARG -2
(HE) F TUNEL & €8, ; 7 — &R0 R A7 T —80 °CrkAfiHh,
FHFAHR, mRNA FHIEE R4
2.5 KR MiFEAH IL-18 . IL-6 , TNF-o 7K F4& ]

W“2.47 U ML L 7™ 46 12 B ELISA 20 & v W1 43
7R R R BRIl 3 P IL-18 . IL-6 . TNF-a 7KF- .
2.6 KRIMARREBEESFZTHINE

K HE Qe o ekl o 8 T 4% Z2 R Y
it 20 A HEAE A B v B A8 5 um R R AT R, B
HHATHE Qe (8 f5 AT A 80 A . A U0 R Sl DG
2 AR LA 200 A5 8 OR A OB
2.7  KFRAHZE LR At b Bz 200 AeR T 46

K FH TUNEL 44 (kA . 42,6730 A 5 U1 it
i 2R K G R R 3% 3k S Ak SRR T KOV AR (20
mg/mL) &b, B J5 7E 37 °C K JH} TUNEL & 7 4k 2 60
min, SASFHUIR HT100 WL 3,37 - 2 JRIROR I 7E 25 °C
T YA 10 min, FFHIRAKEE G, 1RG5 BB T L
200 fE RS 8 FiH 4t U0 A ) TUNEL FHA:
JHT A0, TUNEL FHM:E 720 i A% 20 i % St sl be
Ry €2, T TR A0 M A A R THR A TR
YHMELJR T2 (%) =TUNEL FHM: 08 7= 20 i Ko/ o 40 Jf 5 X
100% .

-+ 1062 - China Pharmacy 2023 Vol. 34 No. 9

2.8 KR AHZE LA & RIPK1/RIPK3/MLKL {5 5 i& 2% 16
% mRNA Fix#&

K S 98 8 B (QRT)-PCR G . B “2.47 5
THBZHE, H A L), R Trizol iR 4 HUZH 2
RNA, FFR I AL o K RNA 33355 5% cDNA & , LA
cDNA MBI 4T QRT-PCR S o 2 W A& R A3« 0F .
B I 51 ¥ 4 0.5 pL, 2XSYBR Premix Ex Taq 10 pL,
cDNA #A 1 uL, H dd H.O #h 2 SRR A 20 L. K0
T K : 95 °CHIAEPE 5 min; 95 °CAEYE 15 5,60 °Cilk &
30's,72 °CHEMH 30 s, H: 40 MEFF . LA GAPDH AN Z:,
K 27%%: 1144 RIPK 1 RIPK3 . MLKL mRNA [/ ik
Ko BIYIFFTER ) P I B A MR A BR A Fl 6 A,
FIFH Sy R E LR 1,

%1 qRT-PCRE|YFIRI EF=KE

EWER EEHG3) REs3) THTIK b
GAPDH  GTGGACCTGACCTGCCGTCT GGAGGAGTGGGTGTCGCTGT 86
RIPKI AGGTACAGGAGTTTGGTATGGGC ~ GGTGGTGCCAAGGAGATGTATG bl
RIPK3  TAGTTTATGAAATGCTGGACCGC — GCCAAGGTGTCAGATGATGTCC 106
MIKL GCCACTGGAAAGATCCCGTT CAACAACTCGGGGCAATCCT 9%

2.9 KRAGZE LA 5 RIPKI/RIPK3/MLKL {5 £ & 2% 18
EKEAFRERN

K HH Western blot 7K . B “2.47 300 T il 41,
RIPA 241 22 vl 24 JH 4R UM ZH 2L 5 b i B 1
I FHY e e Y 3 00 B VAR R VR I AE 95 °C
AR 5 min J5HEA T 8 S R B - TR DN 0 T e
FL UK (43 5 6 L 80 V7, HEL YK B[] 40 miin 5 V& 47 JiE HL
120 V, HLPK I [E] 1 h) 43 25 )5 , F7E 300 mA HL it i
LR T h B R R IR L (PVDF) B L, 5% B AR 2R 5
] 1.5 h )5, 5—PL RIPK 1 (B B HL ) 1:2 000) \RIPK3
(R B 5] 1:1 000) . p-MLKL (% B L 41 1: 3 000) |
MLKL (B He 91 1:2 000) .GAPDH (R B L 451] 1:3 000)
T 4 °CF I E b 15 ; VRIS, PR B 5 =40 (s B L 491)
1:3 000) 7 NI E 1 he i FH ECLARXFHIE 2 14
AT AL . FIFH Image T 1.8.0 #0443 07 2R 141 4571 IR BiE
{H, LA RIPK1 RIPK3 £ [1 5 248 1 (GAPDH) %47 JK
JE {1 14 HU B 257 RIPK 1, RIPK 3 25 [ 192635 7K, LA p-
MLKL 4 [ 4571 5 MLKL £ 4540 K B2 09 H AR KR
p-MLKL £ 1 2R I8 7K
2.10 SZitFEHE

f8 1 SPSS 19.0 A HATSE I3 Mr o FF5 BS54
FIEE LA X +5 2R, Z2 41 18] U BCR R B R R 7 220 W
HE— A2 8] Fe AR F SNK-g K56 . K56 /K i a=0.05,
3 H#R
3.1 Wog Xtk FR Al Th 8E B 22N

5o B P8, B A 2 K B PIF . PEF .MV . FEV/
FVC HAH B3R A% (P<<0.05) ., SHEEHIZE AL, Wog 1k .
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5 7 1 2 R R S 4 K B PIF . PEF .MV . FEV/FVC [t
{8 5.2 7+ (P<<0.05) , H Wog HI/E FH ELA B W A7) =

£R3 BAKXRMFAIL-1B.IL-6, TNF-o 7k | 7E &5
R(x+s,n=12,pg/mL)

(R  RIPK1 241K B F 34 45K 5 BEfIE (P< 0 L1 L T
0.05). 15 Woe 515 41 e . Woe 2538 hE-rRIPK 1 41 AR 369£0.15 551503 2551021
H9/0 08 =N A » WOB IR T ] NN 0254138 18834074
IR FE bRk B PRI (P<<0.05) . S5 ILER 2, Wog 14 NISELIY B3P 15514042
%92 &MAKEHPIF.PEF.MV & FEV/FVC b &7 ‘{Jog%ﬁﬂﬁiﬁ 7784024 8684035 5534002
_ AR 786£0.25° 879£041° 5614023
ZR(xts,n=12) RIPK1 4 £25£231 4665258 29341130
b PIF/(mLs) ~ PEF/(mLls) MVimL FEV,FVC It fE Wog Fi i -+RIPK1 4] 15684133 17784 1.04° 10.66+043°
faii| 9411033 OE0AL DBLMESE  081£006 a: S IRULILAEE, P<<0.05;b: SHURAL AL, P<0.05;c: 5 Wogfik
o 7255014 8.69%034 95584305 0594005 AL, P<0.055d: 5 Wogfi ML HER , P<0.05
Wog [ 41 826+0.17° 9631037 10443 £426° 0.66%0.06°
Wog 4 9ME00Y  I10H04E  IBSIESEE 076007 3.4 Wog Xf K B Fibl_E BZ 40 AL T Y R4
R 0071022 L6106 166454 077006 5% IRLH[(3.67 +£0.14) %) Fe3 A 20 A Bl | iz
RIPK1 4 6.180.11° 13021 81895416 052005
Wog # Al1#-+1RIPK1 4] 838£021°  1032£029° 07724410 0674005 AL T (16.69 + 1.12) 9] 0% TH 5 (P<0.05) 5 S5

a: X HRAL Lh#, P<<0.05;b: SARIA] L3, P<0.05;c: 5 Wogflk
F 2 LA, P<<0.05;d: 15 Wog il 1 21 L, P<<0.05

3.2 Wog f X B & & IL-1B8 . TL-6, TNF-« 7K F i
A

55X B2 be A, A 21 R BRI Y P IL-18 L IL-6
TNF-o 7KV i 3 7 (P<<0.05) . SHEAIZH %L, Wog
R e ) 2 A S B ZE K Bl 37 H IL-1B8 . IL-6 . TNF-at
IR 5 BEAR (P<<0.05) , H Wog IAE I HAT Bt A4 551
AR s rRIPK 20 KB aRFE bR K B & s (P<
0.05). 5 Wog il it 21 b3, Wog i 1l 2 +rRIPK 1 41K
B RFE bR AT 3 T (P<<0.05) . Z2R L3,
3.3 WogX KRIMALRERSETNHNZE I

B0 RRAH b, AR AR A K BRI 2 2047 K dt AE 4 i
R, SR RER R I AR K, SRR AL,
Wog {1 557 ek 2L 1 2 2 2L K U2 4 o BT 452
AR AT — o FE RO T rRIPK L 20 K iU 4 4005 HE45
YilneE . 5 Wog /& il i 41 HL A, Wog /1 Il 2 +rRIPK 1 41
thﬁﬂfﬁéﬂ, J‘ﬁfi?mb:&b@o ,nﬁ“J' 1,

_ \;fu. 7 ‘} h 1
f).-‘@

'h

e
TR H Sk TR 1) 2R SORE 4R IR
Bl1 SHEKXRAMHEARKE

T2 2023 44 34 B4 9 )

¥ ol
F. rRIPK1 2

RUZH H A, Wog 1K . 3 791 2t 21 A2 25 B Ui L Bz 4
JiL 0 T 4 K (12.15+1.03)% . (6.65+0.34)%
(6.59 +0.29) %] i E FAAK (P<<0.05) , rRIPK 1 £H K fUiti |-
Fe AN T2 [(22.31 £ 1.45) %] & T (P<0.05) ;5
Wog /#7141 FL 45 , Wog i 71 2 +rRIPK 1 41 A Ut 1= f
YA T FR[(10.33 £1.02) %] .35 T+ (P<<0.05) . 4%
RULE 2,

3.5 Wog Xt X B fii 28 41 RIPK1/RIPK3/MLKL 55

1 PEHH X mRNA B E B R IEH M
550k BEAH LE B, B R 20 KRR 28 21 rf RIPKL,

RIPK3 . MLKL mRNA & RIPK1,RIPK3 . p-MLKL % [
FHkKOT B E T (P<<0.05) ., SHIEIZE A, Wog f1%

e ) i 2H RN 2B 2 R BRI ZH 2 rp - 3R mRNA M 8
FEIRIK - L AR (P<<0.05) , H. Wog HAE 1 BAT B

A) 351 AR P 5 TRIPKCL 20 K BRI 41 20 |34 mRNA K
FEHFRKF BETHRE (P<0.05) . 5 Wog il 41 1L
%, Wog =77 i +rRIPK 1 4 K FRUZH 20 | 3R mRNA &
K- T (P<<0.05) o 4%

EARE I BRI S F 4,

G. Wog (7 IJ;HRIPKI #H

EEFUREME(HELR)
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AR B.f5AIZH C. Wog filiil 41 D. Wog il 41
it P 7 / .
: A e

W /N

St vy N
\ 26 /lt A K5t

100 pm { - 1S 100 um 3 5 100 pm
E. A F. rRIPK1 41 G. Wog 2 #l#-+rRIPK 1 2

T 7k TR 4 T A

B2 HEAXRALERMAEEATNEZEHME(TUNELEE)

RIPK1 —-.- --- 76 kDa
RIPK: - W —— - 0
PMLKL - —— - — 0,

VLKL | ——

GAPDH HS S SN SNS SN SN SN 57D
I nm N vV W W
T X HRH ; 1T A2 5 T s Wog IR AR4H ; IV - Wogi 25 V

AL ; VI :rRIPK 14 5 VI : Wog s 7l +rRIPK 1 £H
B3 &4 KR Ah4EZE s RIPKL, RIPK3, MLKL ., p-

MLKL ZEBFRiZHEBEKE
R4 BAKRAAL B RIPKI/RIPK3/MLKL {5 51&

BEEXmMRNAREBARIEKENESER (x+5,

n=~06)
mRNA %4 iErL
il RIPKI/  RIPKY  p-MLKL/
RIPKI  RIPK3  MIKL

GAPDH ~ GAPDH  MIKL
HHIRA 1.00 1.00 100 0162001 0382002 021£002
TR 2881019 2424017 1931004 1382012 L142010° 0842006
Wog A4 2145013 1955004 162E0I10 LO9E0.11 0831007 0601005
WogFifil 4t LASEOII 123025 LI2E0.10% 038£002% 0514004 0323002

e 14320000 12040010 LI1£0.09 0372003 049£0.03 0.34+0.03°
rRIPK14 3355021 2861023 223+020° 18240240 1455012 098002
Wog Al E+RIPKI AL 207+0.11° 182£0.14° 1584013 083+0.07 072£0.06° 0.55+004°

a: 5% IR LA, P<<0.05;b: SIETIZ L4, P<<0.05;c: 5 Wogfik
FIEH LE, P<<0.05;d: 5 Wog e il ik 4H b4, P<<0.05
4 iFig
COPD J2&— i WA P A Ml e o , 7l 5| e — LE
WEEARER , B 45 WL I R E R 2298, S ST COPD
145 LA BRI AR RIS TERIBYT 259 , ABIF9E B S
JHAR SIS SRS LPS 1975 44 £ COPD K UL
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R oK, 50 IRZE b, A ZH K B PIF . PEF MV [
ik ,FEV/FVC HLAEMK T 0.7, Ifi K L% DL FEV/FVC L
{EAK T 709% 1E Ri2 W COPD A4k HE" , X $ /8 COPD K
BT D e e 55 , BRI A R 2y . 48 Wog 1Tl , COPD
K §UBY PIF, PEF .MV F} & , Wog = 7l & 41 K Fl FEVY/
FVC FLfE & T 0.7, F B Wog X JH S B & <A HE 4T LPS
P2 COPD K R HEA I 1EH .

IL-1B . IL-6 , TNF-a J2: COPD & A= & J isf 2 v A 56
P4 SR AE PR -, 3K 6 SR PR 1] o5 |2 il 2 A (] g 24 i
AR Ao S R, 5 R b, B AR A K Rl v e
IL-1B IL-6 \ TNF-o 7KV i , fili 2 S0 B £ )™ 5, 3
5 RIS R 3, HiadkiE , 78 COPD K RliiZH 21
FETEAML R P T IR, AR A R R, 5 X
2 Pl A MR 2H K UL Rz A T T, $7R COPD
K BRI ZH 2 A0 MR T 5 XA SCHRHGE S AR A
WAL, ABFFEIE K B, 4 Wog Tl J5 , COPD K FLIMILi%
IL-1B \IL-6 . TNF-c 7KV B Jifi 1 Bz AU P8 1~ 2R BRI, it
LG B 58 , 2] Wog X HH A S A 1 9 LPS i
T8 COPD K Bl P47 4 -5 410 ) =03 58 i S5 oz A1
R AR T A

TR 7, AN AE , BT LUS 8l TNF-a /- A9 3R
B T 5 %, 53 RIPK L A B0 L 30 19 RIPK 1
5 RIPK3 AH BAE FH T I8 BN FEAR , SR BE AR o s 1y
RIPK3 fif MLKL #§ 2 {1k 2 B RAKIE 1L, R AR S for
22 2 A R T 355 00 e FEEADL  RN IR B A 240 L g T
I, RIPK 1/RIPK 3/MLKL {55 538 2 A T R 40 i
o FE S P Z — . AHOCHIFSE o , 97| RIPK 1/RIPK3/
MLKL {5538 # B0 7T 90 i 4 vh K BRUpH 28 T IR SE R
JHT AW A IR R, SR L #, rRIPK L 2K
Fi i 41 20 p RIPK 1, RIPK3, MLKL mRNA A RIPKI .
RIPK3. p-MLKL # [ % ik |4 , #& 75 RIPK1/RIPK3/

rhEZG R 2023 4E55 34 445 9 1)



MLKL {553l f% %5 7 COPD KRB RIE, MAh, A
WF5T I8 % B, Wog AT 41l ] COPD K FsUfili 41 41+ RIPK 1
RIPK3 . MLKL mRNA % RIPK1,RIPK3.p-MLKL % [
S A B0 I Wog 1] BB S i 1 # il RIPK 1/
RIPK3/MLKL {5 538 # B30 , AT & 2% COPD K B
BRI YERT . o TSR UEIZAREN , AP TE = 7 i Wog 1
JH Y Al R A RIPK 005 5 rRIPK1 T i
COPD K fl. 4523 &7, rRIPK1 55 T = 7 & Wog X
COPD BRI A FR AR 3P VE F L UESE T 45 A8 0 IE B 1, )
Wog T it 3 128 4101 1] RIPK 1/RIPK 3/MLKL 15 53 i % 5
Xf COPD KRR 1EH]

25 L iR , Wog 7 g id 2 4101 il RIPK 1/RIPK3/MLKL
{7738 k3% COPD K RATA RIE . SR, AHIESE 1t 77
FE—BEANJE 2Z Ak, U Wog XF COPD K BT 4R AE (1 il
1 AT A W5 b FAh 38 B, AR B9 0 R AT, IXF 2 AR
BN — P SE Y H 2
S 3k
[1] TANG F, LING C H. Curcumin ameliorates chronic

obstructive pulmonary disease by modulating autophagy

and endoplasmic reticulum stress through regulation of
SIRT1 in a rat model[J]. J Int Med Res, 2019, 47 (10) :
4764-4774.

[2] LINL,LIJ,SONG Q,et al. The role of HMGB1/RAGE/
TLR4 signaling pathways in cigarette smoke-induced
inflammation in chronic obstructive pulmonary disease[J].
Immun Inflamm Dis, 2022,10(11):e711.

[3] RAO W, WANG S, DULEBA M, et al. Regenerative
metaplastic clones in COPD lung drive inflammation and
fibrosis[J]. Cell,2020,181(4) :848-864.¢18.

[4] ZHENG Z C,ZHU W, LEI L, et al. Wogonin ameliorates
renal inflammation and fibrosis by inhibiting NF-«B and
TGF- 3:/Smad3 signaling pathways in diabetic nephropathy
[J]. Drug Des Devel Ther, 2020, 14:4135-4148.

[6] GEJL,YANG H H,ZENG Y F, et al. Protective effects
of wogonin on lipopolysaccharide-induced inflammation
and apoptosis of lung epithelial cells and its possible
mechanisms[J]. Biomed Eng Online, 2021,20(1):125.

[6] LIHY,WANGY Z,YANG H G, et al. Furosine, a Maillard
reaction product, triggers necroptosis in hepatocytes by
regulating the RIPKI1/RIPK3/MLKL pathway[J]. Int J
Mol Sci,2019,20(10) :2388.

FREZ D 2023 4F5 34 445 9 1)

(7]

[10]

[11]

[12]

[13]

[14]

[19]

[16]

[17]

(18]

e, WO, R, A5 BRPHEIRIE S SIS 1Y
KB PN W 38 £5 5 IR 1Y A S FR (D], A2 RAE 4
2016,68(5) :661-668.
VIR, BRIARA 2=, B 22 22, 55 L R B X P P R 28 1
B AS TR B T R[], R 25 5 i PR A A
2022,41(9) :561-565.
Dk, sk, OB R . 3T TGF-B./Smads {5 538 B WL 5%
SN FCIR B 55 A OO 18 P B ZE AR it X U DI RE <
1 8 B (D). v T AR 255, 2022, 39 (24) -
3249-3255.
TRIREDR, EAh, 2308, DU ZO RS S G 2R
I TA 7 VE IO NLRP3 SR AE/IMA 1 20 [J]. B2 2
S$42,2021,27(8):26-30.
2, WRGUE , BT NS B LB HOCY) i #f STAT3
e T i TR P B E R A A R B, Th1 7/ Treg ~F- i P 52
[J]. R AR R, 2022,42(1) : 192-196.
ZHAIY Y,ZHU Y L, LIU J Y, et al. Dexmedetomidine
post-conditioning alleviates cerebral ischemia-reperfusion
injury in rats by inhibiting high mobility group protein Bl
group (HMGBI)/toll-like receptor 4 (TLR4)/nuclear
factor kappa B (NF-«kB) signaling pathway[J]. Med Sci
Monit,2020,26:¢918617.
ALFAHAD A J, ALZAYDI M M, ALDOSSARY A M,
et al. Current views in chronic obstructive pulmonary
disease pathogenesis and management[J]. Saudi Pharm J,
2021,29(12):1361-1373.
R, FLRAE . A PERHIEVE N i 2% FEV/FVC
ZWIARERR T, SEH AR5, 2014, 28(7) : 566-568.
ST, 4 A SR L 45 IL-1B . IL-6 ) TNF-o 7E18
P BEL M it 2 s v ) AR S AT 5 0 JRE ). TR o I W 2
#,2021,41(4):298-303.
RS S, M 25 AT TR0, 25 A R 5 2 1 L 2 Al
PRI TIE S RERTFE HE R[], v [ Wi 15 £ o M 4 2% s
2020,19(6) :621-625.
YAO D B, ZHANG S,HU Z W, et al. CHIP ameliorates
cerebral ischemia-reperfusion injury by attenuating
necroptosis and inflammation[J]. Aging (Albany NY) ,
2021,13(23):25564-25577.
SR X, % 7544, 45 . L U] RIPK1/RIPK 3/
MLKL i B 98042 i 2 v R Bl 22 SR SR T[], T
2y R4, 2021, 35(10) : 805-806.

(e H #91:2022-11-15 &[R1 H #1: 2023-03-29)

(Gt Ak i)

China Pharmacy 2023 Vol. 34 No. 9 + 1065 -



