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[ Abstract)Objective . To investigate the expression of Toll-like receptor 2(TLR2) in the serum of patients with obstructive sleep
apnea syndrome (OSAS)and its effect on lung injury. Methods : Enzyme-linked immunosorbent assay (ELISA) was used to detect the
expression level of TLR2 in the patients’ serum. Wistar rats were divided into Control group,chronic intermittent hypoxia group (CTH
group) and TLR2 antagonist T2.5 group(T2.5 group) ,the hypoxic chamber was used to establish the CIH model and it was identified.
The animal lung function analysis system was used to measure the lung function indexes changes of each group of rats [inspiratory
capacity (IC) , volume after forced exhalation in 0.3 s(FEV0.3),breath volume per minute(MV) and peak expiratory flow(PEF)]. HE
staining was used to detect the pathological changes of lung tissue in each group of rats; qRT-PCR and Western blot were used to de—

tect the expression level of TLR2 in the lung tissue of each group of rats; ELISA was used to detect the expression changes of superoxide

YEZE N 4B R %€, Email ; songxiaofei1981@126.com, dismutase(SOD) activity, malondialdehyde(MDA) , tumor necro—
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(2021-09-18) group. Results ; With the aggravation of OSAS, the TLR2 content
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in the serum of OSAS patients increased (P<0.05). The physiological characteristics of the model rats were close to the pathophysiological
characteristics of OSAHS,so the CIH rat model was successfully established. Compared with CIH group (IC:4.71 +0.28,FEV0.3.
448 +0.31,MV.156.78 + 6.11,PEF:20.89 + 1.37),T2.5 increased the IC(6.01 £ 0.32) ,FEV0.3(5.51 £ 0.38) ,MV (187.56 +5.53) and
PEF(29.75 + 1.43) of rats(all P<0.05);T2.5 inhibited lung tissue damage in rats, neutrophil infiltration was less,and capillaries only

expanded slightly ;the expression level of TLR2 protein in lung tissue of T2.5 group was down-regulated (P<0.05),the SOD activity
increased (P<0.05) ,the MDA content decreased (P<0.05) ,and the TNF-a and I1.—6 levels decreased (all P<0.05)in the lung tissue;
the serum levels of TLR2, TNF-a and IL-6 in the T2.5 group decreased (all P<0.05). Conclusion;OSAS can cause lung damage,

oxidative stress and inflammatory response,while TLR2 antagonists can improve lung function in rats and reduce the expression of

oxidative stress and inflammatory factors.
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WA 7 | R 40 I I 8T 52 {15 38 346 24 (apnea hypopnea index,
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T FEA B Al 3 TRIzol 355  PrimeScript™ 1st Strand ¢cDNA
Synthesis j& 7] & il TB Green™ Premix Ex Taq II 7] & 14
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1.2.1 IR MUTE R XA 2 ABE TIRHER
25 MRS R S K I 3 mL, & 20 min J5 3 000 r/min
B0 15 min, BUM T B -80CUKARAE R T, % PGB s
g B (enzyme-linked immunosorbent assay, ELISA) 61 1.
i TLR2 f7KF-

1.2.2 K CIH BiRIHl & e, @375 0SAS (e HiA:
PRARAEARAL A CIH K BRUBEHY | fICAURE P9 S 3 AR 4 25 S
30 s, JF AR 30 s, LTI, Scgid i R AN R
W FE T HITE 89%~21% , I AN PN 7= A 1 AL IR FI K 25K
AR AR RRE IR, KRR R I (B L 9 BT S
ROFEACERE IR 8 h, 3t 4 J& . SEYRE5 R ST CIH K U
TR SE

123 W R425 434 .30 2 Wistar KR EEHL K 3
21 X BEZH (Control 2H) P (B &R SR 4020 (CIHL 2H) FITLR2
FEPUH T2.5 41(T2.5 4), &4 10 K, Control LKA TAL
farAbHE | CIH 2\ T2.5 4R BR A% 1.2.2 FEATME AL £, 4524,
2y RN NETES) . Control 4H: JCRIAEFEEL /K 4 mL/kg;
CIH 21 . eI EPIER K 4 mI/kg; T2.5 41 : 1 meke 1 T2.5, 4524
IEFUR 4 mUkg, WEBENING , BEREGEN 1 IR ESE 12 A,
124 FAKEIMIRERI  7ERKG 25 2 h )5, RS
LI RE M 2R G000 1 45 4R BRI D e A , T3 A ek
(inspiratory capacity,1C) %% 0.3 F»H JIESE B2 (volume
after forced exhalation in 0.3 s,FEV0.3) A:534F< 5 (breath
volume per minute, MV) J FF/ U6 3 # (peak expiratory flow,
PEF).
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IR e, GH T TR BRI | 2 2 J) R4 41, S BUT 4 42
B LUE T 4%2 BB R BB 0T, e A s b Rt 2e
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K AP0 5 H PBS PR, JRAKE Y4 5 min JEUEMR 31K
PRt 3 min, SR YIF 2EB0 MR 5 1) L BE R B K (75%
85% 95% ) LA /K | AR 2 min; 100% 6 HC AR 7K | 45 7%
5 min) , 7E 2R HREN 2 YK, AR S min, B LZ24%
B R SR FE T R R 5 . S, (9 T i i B %
il ZH BUE AR5 F 1 AR Ak 228 SCHR I O 15024 7 Il 458 45
W,

1.2.6 qRT-PCR  TRIzol a3 $2 B 45 21 R BRUI 20 23 v 114 A
RNA, 2E5M3 RGNS RNA Sl RE TR BE | HoksdEN 1
X RE SR T ZE A R VR % . PrimeSeript™ 1st Strand
¢DNA Synthesis i#77] £4 FEUAY RNA 0% 535 cDNA, TLR2
HIB1 51 IE ) 5'-AACTTACTGGGAAATCCTTAC-3', S [f1]
5'-AAAAATCTCCAGCAGTAAAAT-3',264 bp;GAPDH (/5]
YIFH . L[] 5'-GGATTTGGTCGTATTGGG=3", ] 1] 5'-GG—
AAGATGGTGATGGGATT=3',205 bp, #i}1] TB Green™ Premix

Ex Taq TAF &1 qRT-PCR., {#i[] StepOnePlus S} PCR
ARG ENIIRG R 272 3R s
1.2.7 Western blot RIPA i Vi H2 Bl 20 20 rp 1 BB 1 ,
IrilaT BCA e B &, PR A B AR T &
ARIFIRBE bt A8 M IS, R 10% SDS—SR N #5 Tk e A F
WA B, I RS S PVDF R - SR T 5% N80,
A 1 h, TBST Pe¥k 3 k. SR04 PVDF 430 5 LU hit
IRAE 4°CHFE 128 : TLR2 LK (1:1 000) F1 GAPDH T {4
(1:2 000),TBST ¥ 3 Ik, ZJa¥s PVDF Y 1gG-HRP it
R (1:5 000)7EZE R FE 1 h, TBST PRk 3 K, =)o g
Jt, Image—Pro Plus EHR 51T 2 5o % 8 114571 10 K (B ik 47
50T,
1.2.8  #520 KRR 21 4 18 S AL W 67 Ak B (superoxide dis—
mutase , SOD) 75 P | ¥ [ (malondialdehyde , MDA ) ¥ # )
ME AL R B LU B 9 AT PBS w8,
ST WP, RO ORR 3 W, FETE 4°CLL 3 000 1/min
BL01S5 min, WEE BIE W AR &2 B SOD (1
P MDA ()5,
12,9 & HKEHE P INF-a fl IL-6 B ERIME  F
B AR RIMHLURAZ] O AR PBS AR ok
VW, B RR 3 VR IFAE 4°CL) 3 000 /min B5.0> 15 min,
WA I8, A TR & AR TNF-o 1L-6 1Y 55 4,
1210 K FIMEH TLR2 TNF-a IL-6 Ay il 45
R BRGIRRIESG , TOAANEURL, FF7E 4°CLA 3 000 1/min 2
> 15 min, WA B3E G & o3 K TLR2 \ TNF-« |
1L-6 1),
13 Zuitsam

SR SPSS 20.0 BAHEATH 24081, IEAS AR B vt
BEAH + ARiERE (v 2 5) F7R . AL HBCR L 257 2
3BT, 2E ) T LL 3SR T LSD— #6021 LL 3R R 7 i
45, KUK HE a=0.05,

2.1 TLR2 4B &R FH A= OSAS & & fif b ey Rk
ELISA 4500 | 5%t BZHAH 1L, B OSAS T4 A
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e AN S B AT BE I AT AT DR B T a4 R AR 8 ki
SO TR it 4000 AR AR 709%~92% , Bl VK o) R TE
60.7~80.1 mmHg, 31 OSAS ¥ HLAE BIEE 5 [ CTH K
ST AL EE ST A2y,
2.3 BAKKAMIAREIIFTA

SITIAERINSE R LA, 55 Control £H FL#Z , CTH £H KB
IC,FEV0.3 MV F1 PEF B i & fIK (3 P<0.05) ;55 CIH 41 1b4%,
T2.5 ZHKEL IC FEV0.3 MV il PEF ¥ (1 P<0.05)(#2).,
2.4 BAAK AL LR P AR E AL

HE Y& o585 540 | Control 2H K A il o6 1 8 JoR {4 5
e e B LT T T M ) R L BE 38 5 WA AR ) R 4
B AT IR . CTH ZH R BRI 28540 32 4 A K B
MM AP K AN FE L, 44 5 A 1] S5 2 P 4 340 i Ll 76
W AT T 98 R 2 A P RL A, T T2.5 4R R
R SRR A R G B I R &3 vl ) TR =il e S 1 K
(UG 7, IRRIRPT 3 25 538, 5 Control 41 L5, CIH
20K RS I3 PE43 38 0 (P<0.05) ; 5 CTH 41 b4, T2.5 41
RT3 B 430k 2> (P<0.05) (81 2) .
2.5 AR RMiAL P TLR2 #9 %k T AL

qRT-PCR £5 %W, 55 Control 41 HLA, CTH 2H K U4

Uk TLR2 mRNA BB 111 (P<0.05) ; 5 CIH 4 L4,
T2.5 #H K Bt 2H 40 TLR2 mRNA A&/ (P<0.05)
Western blot 259360 | 5 Control £ He4st , CTH 2H K FU i1 21
o TLR2 & A FE 57K 31 (P<0.05) ;5 CIH 4 e, T2.5
AR FUZHZ T TLR2 2R A KF R (P<0.05) (181 3)
2.6 B4k FAAL P SOD FH MDA 428 T4t

ELISA SZER4E R, 55 Control 41 HuA , CTH 41 A FUITIZH
#1rh SOD 1EVEREAR (P<0.05) , MDA & 141 (P<0.05) ; 5CIH
2 HRER, T2.5 4R BRI 2 i SOD 1 34T (P<0.05) ,MDA
Er R (P<0.05) (K 4) .
2.7 BMRBMML P TNF-a IL-6 &) T AL

ELISA SE5G45 00 | 5 Control 41 He#, CIH 4K Filliliz
2t TNF-a F1 IL-6 S &1 (1) P<0.05) ;55 CTH 4 b #,
T2.5 K B ZH rh TNF-a Fi1 TL-6 5 &0 (33 P<0.05)
(K5),
2.8 BAKRRKbiF P TLR2 TNF-a IL-6 2% T 1L

ELISA S2E645 9% | 5 Control 41 HL, CIH 41K BT
i TLR2 \TNF-o Fl IL-6 & 341 (3] P<0.05); 5 CIH 4 1t
58 T2.5 AR ERUIMIF T TLR2 'TNF—o H1 1L-6 & HE8 /0 (FP<
0.05)(F 6).,

F2 BHKRRHFINEEIEIR(x+s)

ZH 5 1C/mL FEV0.3/mL MV/( mL*min™) PEF/(mL-s™)
Control ZH (n=10) 6.18 £0.41 5.91+0.43 198.96 + 8.04 31.67£2.12
CTH 41 (n=10) 471+0.28 448 £0.31° 156.78 £ 6.11° 20.89 + 1.37°
T2.5 41 (n=10) 6.01+0.32" 551 +0.38" 187.56 5.53" 29.75 + 1.43"
¥ :a, 55 Control 41 %8, P<0.05;b: 55 CIH 41 M4, P<0.05
ControlZH. 101
- $ ‘xﬂ" & 3
AN ;,;
T S
(J’A—:\ 5[5‘\;2 4]
A SN
;8 SN
A > —'\“! BI=X
) E i =
e 2oy 0l
v . A Controll  CIHZL 2.5 41
A 214! HE I8, ¥ :a, 55 Control 4142, P<0.05;b: 55 CIH4]
H#s , P<0.05
B. il ZH 20 BS54
2 HE #BRNEAKXRMALRBERGTL
]
2 207 2087
- a ) -
Z 154 b Controldl  CIHZL 712,541 # 0.6
E o U
Q e
= 10 TLR2 o 044 b
&= 100 kD =
% el T 5,4
w0 GAPDH 5 02
= 37kD g
2 0.0- = 0.0
< Control 8 CIHA 2.5 4 g Control#l  CIHZL T2.5 41

A iliZHZ TLR2 mRNA ik 7KEA6
7 :a, 5 Control 4 H%L, P<0.05;b: 5 CTH 4H Fe 5, P<0.05

B. 040 TLR2 28 (4 A KA

B 3 gRT-PCR #1 Western blot #ill& 48k FRAHT A4 & TLR2 HIRiXKF
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11 :a,5 Control 41 045, P<0.05;b: 5 CIH 4 HL# , P<0.05
4 ELISA il ZHEKRAGHL F SOD iEHE MDA & EHFRIX
1501 400+
7 a 7. 300 2
E 100 2
o : b
S b & 200
3 <
T 50 =
z 1001
e —
0- 04
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A. il 412 TNF—o 15 PEAG B. [lliZH 4! IL-6 & FA6 0
1 :a, 5 Control ZH AL, P<0.05;b: 5 CIH 4 H4, P<0.05
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501 a 801 a 2001 a
407 b 7, 60 b 150 }
2 304 : bt d
e 2401 21001
£ 201 \? 3
Q E 204 5 50
é 104 z 20 =
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AL IME R TLR2 & A

B. I3 H TNF-c 1 HEAS

C. I35 IL-6 &

¥ :a, 5 Control 4 F3L, P<0.05;b: 5 CIH 4 H#% , P<0.05

6 ELISA #®i&ZAXRIMES TLR2 48 . TNF-o 5. IL-6 SEMFIE

OSASHY FEZLRFAF & 1 W I ] 307 1 5 52 42 5
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OSAS MIFREMEARAIE , Her N Sl R 240 i ) £ 48
SEARMII FCETHE , 5 OSAS S B hnsr 5,
OSAS VEH T Z IR AE IS In s A R
M G 45 ) o428 T 40, X 1] BB S5 508 0 I %6 R
M FE ACHEEEEL, M2 0 2 BE P i A At e
U ARSI R AR AR EE ST CIH R RS 25 51
RIRK FREIGDIRERA 2 N RE

OSAS 78 AR BE L 2 A0l il P8 3 A ),
WS RPN, FE X P a0 P A ) s S/ AR Pl
I Y ala N e AT G =N (1 S €N E=R A VA G
R A, M S R A AR R 20 A5 i mT LU sh AN
P AL, AR BURRAE 538 B AN FE S T, 4N NF-

kB AU HoH NF-kB J2& 52 1Y RE R ih F 1

AT AFE SR A IE DL B 0S , IT Bl S ] Y 2
P TGN, R VR S AE A RN A0 B PR AN TN -
o L6 SN, FE i F 2R AE N1, Chen CY S5
R, 7 0SAS BE T, i TS R E W

PR ] B B EURD SR AR RRAIR . X SR AR Tk o
AL R 4 B RRE , TS & S IE TR A DTUAR
AT M R, 2R ST EAERIE Y & B, OSAS
BT 1L-6 Fl TNF-o S B0 B3, AT
SRIN, CTH i A BB il v 45 Ky 2 361 LA K B 40 45
ST FE I, 384 5E A (R S 8 P AN A=), i Lt s
LT 195 20 40 A R i i ; 5 |
AALN R N, i SOD T MEREAIG, MDA & & T,
Bt i ZH 2 P TNF—o0 F1 IL-6 BR300, 5 ik
BR—2, X UeLE IR AN I 0SAS J It ZH 2 A7

TLR2 & 1 BB R AR 32 A, 12 JAE B



— 718 —

BERERKZEZR 2022 F£55 47 H5 6 8 ( Journal of Chongging Medical University 2022.Vol.47 No.6 )

HAEZEAEHP, TLR /Y385 S 14 S @i 2
MyD88 itk 4% , i J JLF T A TLR # Ry 3
TikAs, 4t — RV BRI LSS NF-
KB E R AP A S RE AN ML R 7 0 ek
Zhang Y SEPWESE A B, TLR2 (9820 ] a4 i i Sl
ML FREEB . Fang L AF20F5E B, TLR2 /b n]
RETE 0 INK {5530 A Bl [ v 1 o1 ok ¢ i o gk
SABERAE T TLR2 ] B8 S T By o 5t A<l A e 2
BET B RS SN, R, AR SN TLR2 & 7578
OSAS HHREI R ARG I T T J5 L2 5080, SL g 2%
R CIH 4R FUIIZH 29 TLR2 ik /K-F i,
T ) TLR2 F5Pi7) T2.5 ffi Kk BUitig1 4 p TLR2 %
TR VA, R BRI 2 2 8 45 45 20 k]
YRR A BN (R G5k, SOD 16
o, MDA & F R, b5 it gl 214 TNF-a fil 1L~
6 =ik TR,

25 L RTIR , OSAS B4i6 T 4 A0 W 5 3R AE I
7 1 E A PR R, AT 3 5483 4% R i 8 ¢
JiE, TLR2 F5PU7 T2.5 3/l 1 CIH i3 1 il 475 A
RIERN, I, TLR2 AJRETE OSAS 75 S (1 li &
PR R B EAEH , RS A HAs A 7 E it —
HHFIEIESE

& £ x M

[1] Chen M,Huang ZM,Bi H, et al. Effects of bone marrow derived mes—
enchymal stem cell transplantation on chronic obstructive pulmonary
disease/obstructive sleep apnea overlap syndrome in rats[J]. Mol Med Rep,
2019,20(5) : 4665-4673.

[2] Franklin KA, Lindberg E. Obstructive sleep apnea is a common
disorder in the population—a review on the epidemiology of sleep apnea
[J]. J Thorac Dis,2015,7(8):1311-1322.

[3] Jia WK,Jian Z,Li JW et al. Upregulated ATF6 contributes to chronic
intermittent hypoxia —afforded protection against myocardial ischemia/
reperfusion injury[J]. Int J] Mol Med,2016,37(5):1199-1208.

[4] Jun JC,Chopra S,Schwartz AR. Sleep apnoea[]]. Eur Respir Rev,
2016,25(139):12-18.

[5] Molteni M,Gemma S,Rossetti C. The role of Toll-like receptor 4
in infectious and noninfectious inflammation[J]. Mediators Inflamm,
2016,2016:6978936.

[6] Maglione PJ,Simchoni N,Cunningham—Rundles C. Toll-like re—
ceptor signaling in primary immune deficiencies[J]. Ann N Y Acad Sci,
2015,1356:1-21.

[7] Rangasamy SB,Jana M,Roy A, et al. Selective disruption of TLR2-
MyD88 interaction inhibits inflammation and attenuates Alzheimer’s
pathology[J]. J Clin Invest,2018,128(10):4297-4312.

[8] Akinnusi M, Jaoude P,Kufel T,et al. Toll-like receptor activity in
patients with obstructive sleep apnealJ]. Sleep Breath,2013,17(3):
1009-1016.

[9] Lin F,Feng JF,Wang TT,et al. Glycyrrhizin ameliorate ischemia
reperfusion lung injury through downregulate TLR2 signaling cascade

in alveolar macrophages[J]. Front Pharmacol,2017,8.389.
[10] ATAGH , FFE/K. BHEEMEREIR TR 5 Lk S AR i2TR 16
GEZRO[)). v 5 fe 2Rk, 2015, 14(4) : 398-405.
He QY, Wang WE. Guidelines for diagnosis and treatment of obstructive
sleep apnea hypopnea syndrome (basic edition)[J]. Chin J Respir Crit
Care Med,2015,14(4):398-405.
[11] BRI, sKEcER 0 B, 18 P ] B PEAR S S A AL 1 LA ).
T E 25 HE i, 2016,32(4) :445-450.
Ma LQ,Zhang JC,Liu Y. Research progress of chronic intermittent hy—
poxia animal models[J]. Chin Pharmacol Bull,2016,32(4) .445-450.
[12] Kiss T,Silva PL,Huhle R, et al. Comparison of different degrees
of variability in tidal volume to prevent deterioration of respiratory sys—
tem elastance in experimental acute lung inflammation[J]. Br J Anaesth,
2016,116(5):708-715.
[13] Wali SO, Abalkhail B,Krayem A. Prevalence and risk factors of
obstructive sleep apnea syndrome in a Saudi Arabian population[J]. Ann
Thorac Med,2017,12(2) .88-94.
[14] Vakil M, Park S,Broder A. The complex associations between ob—
structive sleep apnea and auto—immune disorders:a review[J]. Med Hy-
potheses,2018,110.138-143.
[15] Xu QX,Du JW,Ling XB,et al. Evaluation of MIh scoring system
in diagnosis of obstructive sleep apnea syndrome[J]. Med Sci Monit,
2017,23.4715-4722.
[16] Zhang J,Zheng L,Cao J,et al. Inflammation induced by increased
frequency of intermittent hypoxia is attenuated by tempol administration
[J]. Braz ] Med Biol Res,2015,48(12):1115-1121.
[17] Zhang SX,Xu WF,Wang HL,et al. Inhibition of CREB-mediated
70 -1 and activation of NF-kB—induced IL—-6 by colonic epithelial
MCT4 destroys intestinal barrier function[J]. Cell Prolif,2019,52(6):
el2673.
[18] Chen CY,Chen CL,Yu CC,et al. Association of inflammation and
oxidative stress with obstructive sleep apnea in ischemic stroke patients
[J]. Sleep Med,2015,16(1):113-118.
[19] Yildirim T,Alp R. The role of oxidative stress in the relation be—
tween fibromyalgia and obstructive sleep apnea syndrome[J]. Eur Rev
Med Pharmacol Sei,2017,21(1):20-29.
[20] A, AR IE SR, SHEET 5. AR IEUE T R4 2 4F 0s-
AHS SR I8 S AR KPR R [)]). ST PR %, 2016,23(7) «
784-788.
Li LQ,Hao ZW,Ge YL, et al. Effects of grape seed proanthocyandin
extract on pulmonary ventilation and inflammationin elderly patients
with obstructive sleep apnea—hypopnea syndrome[J]. Pract Prev Med,
2016,23(7):784-788.
[21] Hsu HC,Hsieh CL,Wu SY,et al. Toll-like receptor 2 plays an
essential role in electroacupuncture analgesia in a mouse model of in—
flammatory pain[J]. Acupunct Med,2019,37(6) :356-364.
[22] Liu JW,Geng FH,Sun HY ,et al. Candida albicans induces TLR2/
MyD88/NF-kB signaling and inflammation in oral lichen planus-de—
rived keratinocytes[J]. J Infect Dev Ctries,2018,12(9):780-786.
[23] Zhang Y,Lei XM, Li W, et al. TNIP1 alleviates hepatic ischemia/
reperfusion injury via the TLR2-Myd88 pathway[J]. Biochem Biophys
Res Commun,2018,501(1);186-192.
[24] Fang L,Shen QY,Wu HM, et al. TLR2 favors OVA—-induced al-
lergic airway inflammation in mice through JNK signaling pathway with
activation of autophagyl|J]. Life Sci,2020,256.117896.

(AR 3 . AR





