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LR AR A K RAE LS, AR AT, o iF P IL-13  TNF-a MDA 7K, Al 2042 P K 2 i3 I8 Ao I R 4F He A2 % IL-13
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Study on the mechanism of Xiaoqinglong decoction in intervening in airway inflammation of asthma with
syndrome of cold retention accumulation in lung

WANG Bin',ZHAO Mingzhe', SUN Yuyang', YAN Peizheng” °(1. School of Pharmacy, Shandong University of
Traditional Chinese Medicine, Jinan 250355, China; 2. Institute of Chinese Medical Literature and Culture,
Shandong University of Traditional Chinese Medicine, Jinan 250355, China; 3. Key Lab of Traditional Chinese
Medicine Classic Theory, Shandong University of Traditional Chinese Medicine, Jinan 250355, China)

ABSTRACT OBJECTIVE To investigate the effects and potential mechanisms of Xiaoqinglong decoction on airway
inflammation in asthma with syndrome of cold retention accumulation in lung based on the metastasis-associated lung
adenocarcinoma transcript 1 (MALAT1). METHODS Forty Wistar rats were randomly divided into blank group, model group,
dexamethasone group (positive control, 1 mg/kg), and Xiaoginglong decoction group (2.72 g/kg), with 10 rats in each group. A
rat model of asthma with syndrome of cold retention accumulation in lung was established, and the corresponding drugs were
administered once daily starting from the second day of modeling for 21 consecutive days. Lung histopathological changes and lung
function were evaluated. The levels of superoxide dismutase (SOD), malondialdehyde (MDA), interferron-y (IFN-v), tumor
necrosis factor a (TNF-a), and interleukin-13 (IL-13) in serum were measured, and the mRNA expression levels of MALAT1,

TNF- a, IL-13, IFN- vy, and transient receptor potential
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melastatin 2 (TRPM2) in lung tissue were determined. Twenty
C57BL/6J wild-type mice and twenty C57TBL/6J MALATI '’

mice were randomly divided into wild-type model group, wild-
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E-mail :yan_peizheng@163.com established, and Xiaoqinglong decoction was administered
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once daily for 21 days starting from the second day of modeling. The serum levels of SOD, MDA, IFN-y, TNF-«a and IL-13 were
measured, along with the mRNA and protein expression levels of TRPM2 in lung tissue. RESULTS The results of the rat
experiment showed that, compared with model group, the airway resistance, functional residual capacity, the serum levels of IL-
13, TNF-a and MDA as well as inflammatory infiltration and collagen fiber deposition in lung tissue, and the expressions of IL-
13, TNF-a and TRPM2 in lung tissue were all significantly decreased in the treatment group (P<<0.05 or P<<0.01). The peak
expiratory flow, forced expiratory flow at 50% of forced vital capacity, the serum levels of SOD and IFN-vy, and the expression
levels of IFN-y and MALAT! in lung tissue were significantly increased (P<<0.05 or P<<0.01). The results of the mice experiment
demonstrated that, compared with the wild-type model group, serum levels of IL-13, TNF-a and MDA in wild-type xiaoqinglong
decoction group were significantly reduced (P<<0.05 or P<<0.01), while serum IFN-v levels and SOD activity were significantly
increased (P<<0.01). Compared with the wild-type Xiaoginglong decoction group, the MALATI"'~ Xiaoqinglong decoction group
showed significantly decreased serum IFN-vy levels and SOD activity (P<<0.01), along with significantly increased levels of IL-13,
TNF-a and MDA (P<<0.05 or P<<0.01), as well as significantly elevated TRPM2 mRNA and protein expression in lung tissue
(P<<0.05). CONCLUSIONS Xiaoginglong decoction may alleviate airway inflammation by regulating the expression of MALAT1,
modulating oxidative stress, inhibiting TRPM2 activation, and reducing the release of pro-inflammatory cytokines.

KEYWORDS Xiaoqinglong decoction; airway inflammation; oxidative stress; asthma; syndrome of cold retention accumulation

in lung; metastasis-associated lung adenocarcinoma transcript 1; transient receptor potential melastatin 2
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H HIE AR I FH fe) A l ACTE R AE SSOR BA 1 25 R
W AR PN, B 5 51 KARZ AR . B, 548
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HHHE AR 1 (metastasis-associated lung adenocarcinoma
transcript 1, MALAT1) J&—F07E R FL 3 9 240 i % rh K i
Fibs Hm AT I KR 4% RNA (IncRNA) o BF5E (i
7N, MALAT1 2 5 1875 S8 A6 W BUSON , AT i 45 N PR 4L
AU E B —— A% 5 S 40 & 2 A G F 2 (nuclear
factor-erythroid 2-related factor 2, Nrf2) (7% 14 , MALAT1
1f FRIR AT 2 B Nef2 25 UK, (2 2F Nref2 B9 A07
PHIAE 98 PR Y 22 35 16 P 44 (reactive oxygen species,
ROS)FRE" 7,
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UEAE R FEIR ZE M UE o FELR 25 i ik 2 il 22 559 v i DL iy
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R WAE A i — 25 . IR, AR SR L /N
T3z 275 AT LI L 4 MALATL Sk T8 AL 38, AT
TRYT R FE LR ZE IR , LI kg 02 Rt L 1) 245 190 o) £ AL FE
%, /N e 7 (I R I FH AR S E
1 #E
1.1 EENEF

AT T 0 BB AR - W00 B AR (YT e
PRSP A PR F]) , PL-203 8 H, 1KF (35 [ Mettler
Toledo 23 7] ) , Eclipse E10 8 1F 2% i {3 5% . DS-U3 &Y
Wifg % 48 ( H A Nikon #0254t ) , Finepointe-NAM 7 5]
Wy it Ty R TC A A< 3B ML A I 2R ¢ (55 [ Buxco A H] ),
Rt2100c %I fifi #75 1% ( 35 [ Rayto 23 &) ) , EPS %Y B 3k X
Tanon-60 Y &E i WG R 40 ( il REERMHE AR AR,
NanoDrop2000 %4 i 15 & 43 O ot B i1 ( 3¢ [ Thermo
Fisher Scientific 23 &) , CFX %! %% & Hi PCR A% ( 5 &
Bio-Rad A ] ) .
1.2 FEHR5IAF

AHIE ST T R ) 222 5 S0 R A (=2
T2 A BRA T L #E519040102) , AR A (TR
AP 2R R A BRA L S 210902) , 5 H B AR B (F
SR IR A B BRA LS 210802)  FEAT LM
YR R (R = A 250 A R A AL 5 4 51
A210816,A210816,180710) , & 21K A (I LI &
AT FRA A #5530 24 200401 ,2004211) , M FEK
s B TR M SR R R R 25 0k 4 A BR A | i S
7211055, #iA% 2 mg/mL) , & A A4 (1 25 48 A4k 27
IR AL 5 SJ000389) , BRI & A (L i R E AW
B A B2, MR 5L K F a (tumor necrosis factor
o, TNF-a) .y T % (interferon-y , IFN-y ) JiH5c 5 72 1% [
W 72 (ELISA) iR 7] & (32 [/ Abcam 23 ], it 5 23 il 4
9680014130921 ,9680003060721) , 1 2 fifi /- Z 13 (inter-
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leukin-13,1L-13 )ELISA {5 & G IR Bk AT 52 14 L 437 M2
H1 (transient receptor potential melastatin 2, TRPM2) Z i
(R LAY TRAMRAA, S5 H N
54517261228 , A01013-1) , i &1k ¥ 1 fL. 1 (superoxide
dismutase, SOD) (WST-1 %) . N I (malondialdehyde,
MDA ) (TBA %) Il 7 i 7 65 (P ot g i A= 4 TR 5%
Fir, #6543 512 A001-3-2 . A003-1-1) , IncRNA MALAT1
ELISA i & (VLR d E AR AR A AL At S
202301),
1.3 XY

40 HHEM: 6 JE s SPF 2% Wistar K B (1A T 190~210
@) F120 H e 8 JE % SPF 2 87 A= 1 C57BL/6J /)N il (1A E
18~20 g) ¥ [ At st 4l AL 5 sh W H AR R
S PR ATIES S SCXK (55)2016-0006 54 H (HfEfE#
1) SPF 4% C57BL/6J MALATI'™'~ /N KU [ 6l ([ 42)
WA R AT, s =1 nHIE S SCXK(#E)2021 -
003, S AJG , F I 7R o B 25 R sh ) S 5 v i il
5 VEH S B R E 12 ho%/12 h G 3E B, AV B
40%~60% , 1JE K 20~25 °C, Fa) F5 3 )4 e 1 b
YK Sl SEAERIAF G LU AR T B 25 R 25
ISP R A A A 51 TS sh A E S o
WA ELR, AR S W T & R S F i %, S
4= SDUTCM20210917001 ,SDUTCM20231007001 ,
2 FHik
2.1 TAiEHIE

NG R T R il £ 5 8 B e S IR IR A
HIA & R E" . SO H2E) (5 5 O /NS e
DRI R R g, HAT 9 g, T3 g, K HF6 g,
HA 6 g, HK T3 g, H 9 g, 419 g, HARFE
R FREURE 9 g, I 432 mL 7K 1231 30 min, Ak Al
IO IS T S R A 20 ming 3240 5 R R A 24
B, 1432 mL 7K 3 2 30 min J5 , BT B 1 R R B
e, DL R S FH SCCK R 40 min, K 2 WAL U 2R
PHUEW , 2578 T 342 mL /K B 40 min 5338, HF 21K
TEWA I RR S VR R (1535 14.26% ) , £
AT T, &
22 KRXEW
2.2.1 Syt BS54

40 HOR BRI FABENLE 7R L5 2 P4 AR
2l M FEORAN AL CBH AT ) AN Rz 4, Rl 10 H.
W R BT R M R 3R LRSS R e A T A A s B
S M AT AR . (1) g AR ——BR s (4
Ab, AR A AR RIS S0 1 8 RIS 1 mL )i
W ORI A 100 mg+E 48 AL 4R 100 mg) 5 NSEERES 15
KIFUG, H 19 BP3 8 A 55 40k , 5K 30 min, 74 8
d, DLEEST R AR 23 (41K U AR BRER K AC R b A7
AR R AR B (2) FELR ZE AT UE A ——PFR S IR 2 1.8 KA,
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YR PR3 h, Rl 257 24 h U)OKIR-GYISR  E T T 5E”
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HSCRES 2 R, S A RBIFHRA A, B R 1K,
221 do /NF G KRS /NG RG R T B 2.72
g/kg AR RN Bl R 2 1 AR 38 0 S5 00R0 ) 5 B %
HEZH R FRE 1 b ZE KA | mg/kg (575 Hir 30 791 52 56 245
FISCHERUE B ™), 25 AR R 2 KRR B SRR AR AR
FRERIK
2.2.2 ShHOb B b PE

KRG )G, RERESEAZEK 12 h, FREER R, E £
SRR, 2 L E 2 h, K LR LRL 3 500 r/min B0 15
min, VIR, BT —80 CCUKFE T fE . HUmMZE 35
FHSGUAE R 3 b BB B, RS 26T - fili 28 21 [ 2 7 4%
Z R, ARG ZH4UE T — 80 °CUKAR Th IR A
2.2.3  FiihREASIY

IR TE SRS 1 RIT R FT RIS 22 KRG 25)5 1 h,
ZHBEDLIE IS IR, W 3 4 il 2 B o B ~CE AL A
D2 8% K U e A TR I, ELAAR S8 AR 45 - <l
77 (airway resistance, Raw) . Z fig 5% X & (functional re-
sidual capacity , FRC) .FES 7 4 {H (peak expiratory flow,
PEF) 1A i 3 (forced expiratory flow at 50% of
forced vital capacity ,FEF50% ) .
2.2.4  fiZHEURBIE S R

H“2.2.27 0T [ 58 T 4% 22 5 B v i il 2. 21 (g
ZHREHLBERL 3 ROR R B4, dil &AW vl =B 3
wm) , & HE4T HE \Masson 3 {2, il /5 & T W EE
Far xR AR MG IT ML R U A U TE 254 L R AE 11
KA AT IE B . W Image J#/4:%F Masson 44 {7,
MR TR A Ak (BHPE e 0 2 0 60 ) TR R UEA T B3 T H A2
AeAbE oy LU AR 4L B 43 b =2 4 A Gy e T AR AR X
100%]..
2.2.5 I3 SOD i JJFI MDA 5 Il &

HR“2.2.27 U VRAF A I3 (R 2H BEALIE H 3 HR B
B LT ) , o BEARZR IS , % BELISA 050 & ui BB i A5 5%
7 2% 4R BRI 3 SOD 17 1 Fi MDA 1t .
2.2.6 I H TNF-ou . IL-13 . IFN-y 7KFAG

H“2.2.27 300 URAE ) I3 (2 B AL B 3 R R
FILTE ) | H BRI, 4 a0 1 W 5 5 2 0 i 77§
H A N T TNF-o \IL-13 . IFN-y K-
2.2.7 FlZHZU T MALAT1 335 AR

2227 W0 FAAFRIIGHZ 1 g (AR BEALIE 3 HoR
FRAIZHZY) , A 9 mL R+ 22 vhitk i 25 250K
LA DA 3 000 r/min B0 20 min, WA FIEW . ¥
HEGRR) B U0 I B AR, I K U 2 24 MALAT1 5%

L4
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2.2.8 fifigh4iH TNF-o . IL-13 . MALAT1 . IFN-y, TRPM2
mRNA iR K]

HU“2.2.27 TR R AF B9 i 2021 30 mg (45 2H Bl ML 3
HARBAYIZLLY) , R Trizol i F 2 HUZH 4L P L RNA,
D7 50 RINA P 400 B RV B o e Bt 2 Sk ) i 2
KW GG 5%l cDNA BRI HEAT PCR YIS . § 3944k
Z (M AF120 wL) 2 :2X SYBR Green gPCR Master Mix
10 pL, I FUES14904% 0.4 pL, cDNA #ifk 4 pL, Water
Nuclease-Free 5.2 pLo 4 34 551F 4 : 95 °CHiIAEPE 30 s;
95 °C7AEPE 10 5,60 °CiE k 30 s, 40 MG, L GAPDH
KNSR 2T B AR Y mRNA AR XS 3R
Ko I B HE P RN 1

Fx1 KRSIYFEFIRYE=HRAN

R F5(5=3") 791K bp

TNFa F:CCAGGTTCTCTTCAAGGGACAA 80
R:GGTATGAAATGGCAAATCGGCT

113 F:GCAACAGCAGCATGGTATGGAG 124
R:GCCATTCAATATCCTCTGGGTC

MALATI F:GGCTCCGCTGTGCTACATTA 107
R:TGTTTTGTTGGCCTTGGGGT

IFN+y F:GGAACTGGCAAAAGGACGGT 130
R:AGGTGCGATTCGATGACACTTA

TRPM? F:CCAATCTCCGACGAAGCAATA 203
R:AATGTGCTGCTCGTGGGTGTAA

GAPDH F:CTGGAGAAACCTGCCAAGTATG 138
R:GGTGGAAGAATGGGAGTTGCT

2.2.9 fliZHZH b TRPM2 25 [ 28 ik A6

HL“2.2.27 BT URAF 1 il 20 2 40 mg (520 Bl ML 3
FUREUIZZY) A 500 WL Z4AR0 , BBl 4 A 76
1, R BCA R & I A S 2R VR B o B 28 1 e AR
PE SR L REIEA T o8 R R N - SR DA s IR g 6 e v
Wk (FEHL T 70 V R HL 3K 25 min, 2R 5 7EHL K 120 V R H,
PK 40 min) 7355, HLUKES UG 5685 (HLI 300 mA , G Rt
] 100 min) & PVDF fi_L, DL 5% BRS04 2 iR B 2 hy
TBST 2% Ml % 3 K AR 5 min, A TRPM2 —4t (Fi
FELLA 1:1.000) ,4 °CHFE 1175 ; TBST 22 i R 31K
FE5 min, iITA BT (R BEHL ] 1:10 000) , EIRFF 2
h; R &6 W5, Image T2 Br o 13 4571 K 3
{H, LA TRPM2 £5717 5 5 (B-actin) £571 K FE(EAY LU 5
7~ TRPM2 & H ikt
2.3 /NRRELEE
2.3.1 il HEE SR

H 20 HEF A= B CHTBL/6Y /N B FT A 4 1 20 H
C5TBL/6] MALATI"™/INRUA3 SR LB 3235 00 0 B
AR B AN R A MALATI 7 B4
MALATI /NS R HA , BR45 10 Ko S 4L/ RAESE
B A A M SR LR BRI S A 3. 2R
“2.2. 17T ik A 8 M R FE AR A S A, %o /DN B
0.2 mLALIFER, T 0 °CHEEUKAT ¥ kb 2 h, Hofth 2%
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PRI BREES . A SERER 2 RIFUR , &4/ INRITF IR 4 24
BRI, #L21d, /INEFRAGGHHA/NRIES NG
TR R 4.28 g/kg R4 A FN Sl 1A 2 1 BT B8 A 25 5%
F) B /N ERE B SRR AR AR K
2.3.2  FEAHUR S Ab 3

KRG Ja , W /IN RS AREE K 12 h 5 JRRIEE , i R
BRI . B IMAE T 2= R HR 2 h, 285 LA 3 500 r/min &0
15 min, ] 5K, BT —80 °CYKAE & 1E, HismMEAD
FE/NER, BUHL 44U E T — 80 °CUKAH TP RAT-
2.3.3  FEhRKEI

R BENLIE 5 /N LIS , 4% 42.2.57 T F J7 74D
FEIMLTEH SOD i 7] MDA & i, 4442.2.6 75l R 7 2
137 7 TNF-a \IL-13 \IFN-y 7KV, ZEEFAE /N ez 4
MALATI RSRI MALATI /NG Rm 44 H3 B
INEURIIZHZR, 43 54 IR 2.2.87“2.2.9” X5 J7 B A6l fifi
2 Z1rh TRPM2 mRNA 2 H AR IR K FE (NS H
B-actin) . TRPM2 (519751 S = K/ 2.

x2 INREIYMETI R EEHRAN

R JFAil(5'—=3") T

TRPM? F:AAGGGAACCTGACCTGCTTG 90
R:CAGCGGAATCTCCACACCAT

P-actin F:AGTGTGACGTTGACATCCGTAAAG 139

R:ATCCACATCTGCTGGAAGGTGGAC

24 FiTEFIE

K HI SPSS 19.0 B X Bl AT et 43 Hr . THEE W
RHYPF G IES AT, lx + 5 265, Z411A] He iR 20 4
R 722500, b — 24 (R PI  ELHCR ) LSD-¢ K46 5 [F] 21
) SR I AR R e 46 56 . A3 K 1HE 0=0.05,
3 H#HE
3.1 KREWER
3.1.1  Jfizhfetaings

SIYGES 1R (ERERT) , 4% 2H K BRUAY 45 300l o REF5 A
Z R HL I FE L (P>0.05), SRIHLES 1KLL
K 5 SI05 22 K4S FIAL HEER , SEIR A 22 FHAR 7R £
K B Raw fil FRC ¥ i 3 F+ & (P<<0.01) , PEF FI
FEF50% 14 i3 3 AR (P<<0.01) , $e 7 B il . Se6ss
22 RIF, SR LLEL, 25941 K B Raw 1 FRC #4) 5
2 W Ik (P<<0.01) , PEF 1 FEF50% ¥ i & F+ &5 (P<
0.01), &5 N#E3,
R3 BAARLIHE 122 KEHIIhEELL R (x +35,
n=>5)

Raw,"[cmHZOs’(s-mL)] FRC/mL PEF/(mLs) FEFS0%/(mLjs)
TREIK SRENK TRECK TREDK SREIK SmEnK SREK IREnK

SHA 049012 0472000 1122008 1012015 25142081 25332086 20752084 2134x1.02
il 050+002 1374005 1244004 2441019 24251010 1738£072° 19862067 1430£051°

JEERRA 0502000 0297002  LU008 L64+0.10° 367136 19942050° 2159%137 1887054
NG 0451001 044001 1061008 123+004 2359120 2181124 19104091 18.18+006°

a: SR SCHAE 1 R HLHE, P<0.01;b: 5528645 22 KA 2s (141 He
,P<<0.01;c: SLHH22 R ARIRIZ LA, P<<0.01,

o
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3.1.2  MfiZHZUHE Yoz i

25 I K BRI 500 58 8, S RS 4 BHEY
T, 8 T N T AE MR Bl s N TG SR . 5 A
2 LA, AR A A R S AR R g ] BT R A 2
Wi, Bl 2 2UE PR PR A 22, S R RERS )R £F
BILEFHRGE BN ] RS 2 i 40 HE
I 60 35 o ™ B 3 B A D BEVRAAS T A R R
EJRIARYZH LA, b FERAN K S AR T A E At i
TGO Tk | £F BoRG D/ 5 /N e v 4 W 3 mT T
il ZH B0 A7 I G2 i, SO AT BRI DR v 45 4
AEXTTERE , RAE AN ML . 5L 1,
3.1.3  JiliZH 4! Masson 4L {25 51

525 A [(1.94+0.34) %] Fb 4, #5050 20 K B 2
AU AL T [(24.22+£2.40)% ] 3 TF & (P<
0.01) , ifi 40 88 Kt M WG I £F A i 5 . SRR L
B, M FERAN R/ INE TR 4R U L S ik i
Fe[ 43 9 h (10.02 +2.52)% | (6.27 +0.41) %] ¥ 5k 3 K&
R (P<<0.01), HP/NERIGH AL B W, 4558

B A4

1 BHKRMALR

AR )
M AR B

B4
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314 HYE P AE AR IE AR B AR AE R /KT i A

523 I e, IR R Rt i o MDA\ TNF-a 1
IL-13 7K -3 @ 2 F+ 25 (P<<0.05 8 P<<0.01) , SOD . IFN-
v K44 i 3 AR (P<<0.01) 5 SR RU A H e , Ml 2 KA
HHINE 20 KBRS H MDA\ TNF-a  IL-13 7KF- 44
1 A% (P<<0.05 5 P<<0.01) , SOD ( H Z€ K 45 41 5
Hh) JFN-y 7K1 il 2 5 (P<<0.05) . Z5H L3R4,
3.1.5  JiliZHZdh MALAT1 635 56 45 5

523 41(461.03 +17.61) FAL, BRI K FUIi41 48
' MALAT1 3 ik 1 (347.68 +40.16) i} & % % (P<
0.01) 5 SHAUZ A, M ZE R AL /NG IR 1 241 K Bl
4] 21 MALATL % ik & (4> 51 fy 464.30 +44.06 .
550.48 +42.02) ¥4 & Tt (P<0.01) , H.LI/NF ezl
AR AT SRy B &
3.1.6  JiliZH#$ TNF-o . IL-13 .MALAT1 . IFN-y . TRPM2
mRNA FIRRI 25 R

523 A e B2 R R ZH 4 IL-13 \ TNF-ax
TRPM2 mRNA % AH X} 2% ik 1 3% I 2 7 55 (P<<0.05 1§,
P<0.01)

A2 B f‘; :
C. B FERANAL
2 BHEKXRIHALRIENZE Masson 8 B HRIE

T2 20254857 36 547 13



F4 BAXRMEHSL R ISR KA EFKFEEE
B(x+s,n=3)

R6 EFFEBIEN MALATI - /NR IS b E N IR
MRIEEFRIZELLE (x+5,n=5)

) Ak e RIEAT 8 (At et RIERT
MDA/(nmol/mL) ~ SOD/(UmL) ~ TNF-a/(pgml) IL-13/(pgmL)  TFN-y/(pg/mL) MDA/(nmol/mL) SOD/(UfmL) IL-13/(pg/mL) TNF-/(pg/mL) IFN-y/(pg/mL)
SAA 90001441 88.69E1160 1624742174 48.99£2241 59534 %168.11 Lt i 10324069 19074080 30.03%435 3728535 69.79+7.86
fA 433342517 67.60£353  2LTEILI0C 9765£2555  108.37+88.30° BN et 33E045  25S4EL03 13284487 1279362 2406611229
kA Sh44E 1644 80815549 1381342624 8LISTI34EY 4568113019 MALATI gl 11801138 1990£3.00 40521708 5339453 70.14£840
INE A4 00561536 8543E6.66°  A4S6E158F 656143054 288,67+ 161.60° MALATIC NG 8364100 21994060 3187£656° 38584595 122354 12.56°

a: = FILE, P<0.055b: 525 AL LA, P<<0.015c: SR
A, P<<0.01;d: HHIRIZH 1AL, P<0.05,
FEAIR(P<<0.01) ; SHERIAL FL A, U SERINH A NG B 17
ZH R B ZH 41 IL-13 \ TNF-oo, TRPM2 mRNA (A%} 2%
N RN (P<0.05 5% P<<0.01) , HBZEKRAAZH KR
fili 1 404 MALAT1 mRNA FYAH XS ik i SNG4
B 4141 MALAT1 . IFN-y mRNA %223k 534
BETE(P<0.01), 4558035,
x5 BEAKRRMHEALPIL-13. TNF-o IFN-y. MALAT1

#1 TRPM2 mRNA FJEXRIEE LR (x £ 5,n=3)

415 IL-13 TNF IFN-y TREM2 MALATI
SR 1004007 1004002 1012008 LOI£0A8  L00£0.05
fR 1326003 L77E007 0355023 264024 058%0.11°
WK 0961028 1572005 057001  165£002°  1.05£009"
IR 0724014 0813005 211£029° 1662005 138008

a: 1578 (141 A%, P<<0.055b: 1578 (141 HAk , P<<0.01 ;¢ A1
AL, P<0.05;d: SRR LA, P<0.01,
3.1.7  JZHZ R TRPM2 & [ 285K 45

525 H21(0.86 £ 0.01) Hugs, #5570 21 K Rl 41 2

TRPM2 & 13551 (1.18 £ 0.08) B EF4 5 (P<<0.01); 5
FERIZH U35, i FER AN AL /N T e 17 41 KRR 41 21
TRPM2 &5 H R A (454 0.75+0.03.0.62 +0.04) )
LERR(P<<0.01), Z5R LA S,

B-actin 42 kDa

HWEERIAA NI

B3 HEKXRMALF TRPM2 EBREIKE

23 114 HERIL]

3.2 INRKIGER
3.2.1 i H AR SR AR S 9 E PR T AT 245 R

S A LRV R, B AR N e Al RO T
MDA | IL-13, TNF-a 7K - $4 i} 2 B {1k (P<<0.05 5% P<
0.01),SOD . IFN-y /K V-3 5 2 T (P<<0.01) ; 5 HFAE /N
B LA , MALATI ™ /N e im 41/ NSRS FF MDA |
IL-13, TNF-a 7K - #) 5 2 T} & (P<<0.05 8% P<<0.01) ,
SOD IFN-y /K V-3 i FHFFAIL(P<0.01) . 45530136,
3.2.2  JifiZH4ir TRPM2 mRNA FEik SR AI45

S A N 1A 2H (1.00 +£0.24) L8, MALATI ™
JINTE T 1 41 /) B 20 23 7 TRPM2 mRNA ) 36 ik &
(2.1940.35) B ETFE (P<0.05); 5 MALATI ™ RERIZH
(4.88+0.69) 48, MALATI /N5 Je. 7 20 /) B 41 41
ot TRPM2 mRNA )31k i i I (P<<0.05)

TEZED; 2025455 36 4 131

a: GEPE BB A, P<0.01;b: SBFAMIRIL] HA, P<0.055c:
S8 A /NF AL A, P<<0.01;d: S5 8FAE /NS TR 4 LR, P<<0.05,
3.2.3 L4 b TRPM2 25 [ 2635 FAG I 45 S
55 MALATI VR (1.17 +0.14) e , MALATI ™
N T AN BT 1 21 TRPM2 2 634 & (0.99 +
0.16) & F FE AL (P<<0.05) 5 5P A /N e 1441 (0.84 £
0.19) b 5, MALATI 7 /N5 T 1 41 /N Bl 4 418
TRPM2 i [ ik it b 2 i (P<<0.05) . 455LULIAI 4,

PPN RAA MALATIC MALATI ™
PRI UN-p AV

B4 EFAEBIF0 MALATI - /NREf 4H 42 Ff TRPM2 &
BiExRIEERIEIXE

4 Ttig

W% Wi 1% 4 o BIL T 52 2% , € LR 230 i 9 2 12 i v e
D, CRE R f E ) — 2R, S i BURRAIE 5 FEAH R
RASE il 24 A 56, B3N A0 i O M P I 37 R A
A5 A0 2 K AR B UE T /N B 17 % 127 g S L 25 il
UERY S B VR . Il DD RE A B S s | B FE IR
Z iR R BRI D) R T B A B T AR RE A S A R
i 20 IR T R e S AR A DUAR , £ FE IR P 8
RHHE Al 26 A (R B 05 . &/ B T 1R, KR
AT il D REFE A e A5 | il 2H 2 S AT A 2 kD
i 2 2955 BRI AT 4 o

GBSO A Rl AT R R PR R R
T SAE 5 | S, B 98 0E BT\ Ay 2 2 Wi 18 4200 g 2L 2l
AR P SE AONE SRR T W M 1) OCHE . AR IE A5 R
R, /NG eI BT K B i o TNF-a IL-
13 7K -2 AR AR R I, IEN-y KT, RN
VA SR SGE RAE . 3 A1, B2 ity £ 5 A N 4R AR N
OETHE AR 3™ A= AR = ) 2 A A B R 1) R E
PR, MDA 2 WAL NG e S AR AR B
(i) 2 R A it e AL B A B R 5 LR 5 SOD N AR &5
A, 1 SOD i J1 ] 8] 422 iz WALV B B H R A g 0™
A FT 25 S 5 s, 0 Pt FE R 26 i Tk A B Ak P 48T A 4 B
I , MDA &&= F+, SOD G /1 N R /N e T
KB N MDA 5 1 i & FAIK, SOD 1% 77 i 2 e, #2
TN CTEFET IRV R T A N ELAT B S ) S AN TR
N, /N R AT ARG i X — RN, SR b A AL e
oy AR AT L e
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WFFER I MALATL 5l 585000 (9 2 0 A JRe 2 1l
RSG5 RAEVAFEINA S N BE S B o T AL, A
IR R B WP AR T T /NE e 3 AT
ek, WAL IR, &/NE KRG T HUG , KR4
41 MALAT1 £ ki 235 T, TRPM2 mRNA J H iR
Pk 4 0 3 RN, TRPM2 38 36 1F S A Ak N ek 27
i, 2 5 G A0 MR 5 1 S0E SN s TRPM2 38 T8 B0
J5 s 2 R ARAE R T RIS A0 A5 05, I 5 R B s
LA™, AW KN R MALATT R, i —
ABUE/ N B o S5 2R BN AE MALATT ik
KRBT NG BRIGSTBCR YR s 55 AN
T A E, MALATI /N5 Je imn 41/ AR A MDA
IL-13  TNF-o 7K -2 FF 5, IFN-y 7K P[4, SOD % 1 F
W% , TRPM2 mRNA & (1 3% ik & 2 % Jh &, $205
MALAT1 Al & /N5 e IR 5 A AN IS RAE 1Y G B
LILYe

25 BTk /N5 e 7 BEiE i IncRNA MALAT1 i
P AR, P TRPM2 (14 806 |, 28 T sl A< 1 4%
E SV o AEL/INTE T 1 o 12 g S PR 25 k<l R AE 1
AR HIT BE WP R AT %, o 5 0 — 2D 58 3 s HARHIESE
e e SUESE S AIESUIE g Ay wRlll[ =0 S EE PO RS
AN, IR 0 MALATI ™ /NEERBUS A #5330
SHAEASZ IR o (A S 3 3o A A BEAL I 22 e 2
TSRS SCHUE , PTG s 25 R A il SEME . ZE R AE AR
AIIFFE e — 2B IR, DL TS 8 7 5 10
M E.
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