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[Abstract] Objective To investigate the effects of SIP on Caspase-3, ERK and pulmonary artery smooth muscle
cells in COPD rats. Methods Sixty COPD rats were divided into control group, COPD group and S1P group. Right
ventricular systolic pressure and right ventricular hypertrophy index were compared among the three groups. Pathological
changes of lung tissue were compared by HE staining. Apoptosis of pulmonary artery smooth muscle cells was detected
by TUNEL. The expression of Caspase-3 and ERK protein in COPD rats was detected by protein imprinting. Results
The values of fev0. 3/fvc and cdyn in COPD group were significantly lower than those in sham group, and the values of
RI were higher than those in sham group (P<C0. 05). After intervention, the values of fev0. 3/fvc and cdyn in S1P group
were significantly increased, and the values of RI were significantly decreased (P<C0.05). Compared with the control
group, the RVSP value and RVMI of COPD group were significantly increased (P <C0.05). After intervention, the
RVSP value and RVMI of SIP group were significantly lower than those of COPD group (P<C0. 05). Compared with the
control group, the morphology of lung tissue in COPD group was significantly deteriorated, and a large number of apop-
tosis of pulmonary artery smooth muscle cells occurred; after intervention. the lung tissue of S1P group was significantly
improved, and the apoptosis index of pulmonary artery smooth muscle cells was significantly inhibited compared with

COPD group (P<C0.05). Protein comparison showed that compared with the control group, the expression of caspase-3

Bl Z 5 FIE, et f, 5. SIP xH1% b i M B & 9% K R caspase-3 . ERK Z M 3h bk F iF ML 2m f 69 % [J]. @30 E % ,2022,34(1) : 28~
32,39. DOI:10. 3969/j. issn. 1672-3511. 2022. 01. 006



HHRESF 2022 % 1 A % 34 5% 18 Med ] West China,January 2022, Vol. 34,No. 1 e 29 .

protein in COPD group was significantly increased. and the expression of p-ERK protein was significantly decreased (P<C

0. 05). Compared with COPD group, the expression of caspase-3 protein in SIP group was significantly inhibited, and

the expression of p-ERK protein was significantly increased (P<C0. 05). Conclusion

SIP can inhibit the expression of

Caspase-3, activate the expression of ERK, and promote the apoptosis of pulmonary artery smooth muscle cells.

[Key words] S1P; COPD; Caspase-3; ERK; Pulmonary artery smooth muscle cells

5 4 BH ZE 44 Jifi 92 9% (Chronic obstructive pulmonary
disease, COPD) J& I W 28 48 £ ik (99 5 UL A0 22
I+ LA B 0 R SRR SE R X AL S T B R
e SR, OB BB 2 Sk PR R . COPD
SR g A BELH o % — A AT LA 50 B R0 6 T Y 9 s .
FRAE SR 15 2 M U0 32 3 BR ) A il 7 32 SR B S AT
PE K R B AN 58 AP A 32 BR L JF HLRNA5 0 25 25 A
SR A B U156 FR L H P A T A 55 A T B
COPD i # 2 () & PR ili 2l Bk S 3 UL 46 g
(Pulmonary vascular smooth muscle cells, PASMCs)
S Il XL A 1% R 2 RS A o 14 i gl Jhk S 2 UL 48 O
T AT DA i s ok v o A R A . RS
COPD Yy 4= B | Jay & 5 AiE M il %80 45 [ 3% 34 ] 9 2
PASMCs Hy 38 5 L8 =50 40 M A1 M5 5 0 2 0 e
(Extracellular signal-regulated kinase, ERK) 4} 5 %
20 J 5 B 53 A R T A 22 Bl AR e ek B A O T
2 P2 i 2 TR K A & IR £E F1 -3 (Caspase-3) & fix K
St A B P L 300 caspase-3 25 1R 2 3k T4 2R A0 i A
T, 1-# MR ¥4 & B ( Sphingosinel-phosphate,
SIP) J& — 2 A% A Wy Ak N K SR A7 76 1 B A A 3 1k
{10 4 A5 25 i T AR 3 e ) = A RS AIE S S1P
IR 2R A A o R R AORT LR A0 i 2 T A E
(14 32 VA FH B 45 4 32 17 52 ) 200 ) 1S A L I A AR RN
G A0 M I A% 55 L 53 A s AT DUAE 48 i 9 55 — A5
IR Ca® " RS 400 il 40 i I8 = | A2 2 200 38 A 45 A
™, W58 & B S1P A3l {2 #F F i ERK {5 5 1%
Sl R AN A R N . FTY720 Sk S1P 3% ik 5h
FIZF R B, iz N TR FEZ5# |5 SIP A
BRI A & R EEgE S1P 52 (A 51, 7T LLAS A
M s SIP Y 2 W 2% T e . AR BiF 5l v
FTY720 X COPD K R#EAT AL B, W% SIP {5 5 X fifd
ik P LA M J caspase-3 Al ERK 3 [ 3R ik 1Y
S
1 #MRERE
L1 SEgsh¥y  geH] 12 Ja YT i g B AR 1 SD KR
60 HL I [ il TR A A AR A RS AL K H 200~
220 g i K BRUTE A 5 o SR 349 1) 3% A [ 0L B ) 3
JEREREE R, B HAROK 3l R SR 16 . AR ESE
Y SN YAC BLEOR I 2w 48 R B2 e 48 B2 01 4%

AL

L2 A ds o REEETY?7200 19 H % H
Selleck 23 w5 # S A 00 W 5 5t M b 48 Tl 24 7] 5 4
HLR B ERK il caspase-3 HL K H £ [ CST 2 H;
Tunel 57 &1 H Roche 24 ] ; f-actin FHp g { #iX
B AR A B2 w5 s B R R IR A I [ OR 2
WrRe A w] s BUSR S BT 30 0 F 7 B L FE A E B AR
AHRAF

1.3 sh¥ oA s sl de sy f oK BB AL 43 Ry X AR
20 .COPD 4 F1 S1P 4. R F % % 88 08 G IR 2 hE S
S NTETE By 5 B ST COPD K BRUBE 784, 410 452 780 26
S1P 20 K B34 T 20 4 0 3 A6 0 A7 A0 S O 4 v
Z5 W B2 R FFAE 450 ~500 bpm, #F4E 30 min, [ f§ 3 h
JHEE 1R B 12 h BRI & 1 YO IR N TERR 2
BE 0.2 mg/kg . B H 1 W FFEL 12 7, 4450 T4 1 R
FIE 84 K, FREL COPD 41 Fl S1P 41 K Bl A4 ot & . >R H
Wistar R 5 2y 8 K I A8 A 0 Ao Wt 0 37 38 WP < 0 O
R B A 2 DL R AR AR TR R AT 30 Vo B
Bl COPD #57# ii 3y ,

HBL R ) JE. SIP 4 K R A K45 T 10 mg/kg
FTY720 #EEH 4525, bk 1 .5 3 . X IR A
COPDHKRRBRAETHEEN AL KESY . BH
3 W AE 4R 25 H X K SRR AT 2 Tk < R I B A e B A
% o 3R B X R R R A s 1 R RRUER S B AE
L4 pRACCRAE W K RO RS BRI T A KR
FEALHE I A il 2 2, AR AE AE — 80°C 1y vk A v 45 .
—#B 4 M HE Yo, 55 — & 40 T & (A i ik
K
1.5 flZhges BT 5o oK BUSE B 5 40 mg 9%
EL Ll 22 B R 5 3% 422 /0N Bl W) O WBIL 2 R O i RT IR
3 minJfi% # Maclab 848 5387 2 48,3 min J5 4T —
S Ak T U R I I 1) e AL A B KRR )
REFE AT
1.6 FHOEWHERVSP Bl E 8T g KR IE
J RS 40 mg 1 G P LY 22 0 RR I, E KRR ) 3 A
kAl AR O 0 55 H 20 il 2 ik T, F2 € 10 min 5, 0K
JH YP101 AU Jy 5% 4 A% 2 S YSD4-G 5 A #i i 5
ACHE K BLSF ¥ 00 ) Bk R 7. L mmHg ok &R
(1 mmHg=0.133 kPa),



e 30 - WHESF 20221 0 % 34 % 18 Med ] West China,January 2022, Vol. 34,No. 1

1.7 AOZEEKREHERVMD I E W E4H 0%
RVSP {7 » 45 A BUBC I AR BE , 3 8 FF il BCHE 00 O K% il
UL, W 8RR B 22 45 0 By LA KR BB oK o A
B AT 02 (RV) RS A 0= RN B B (LV A+ S) R H
DEARIE T4 8 2 A 0 K 43 0T 4 H RT3 i Bk R
itk it RV Fidt 5 LV+S B, Bk
RVMIf .

1.8 HE Je @il il 2 2V B & 8 4 58 1 K R
70 il 40 4R R Sk & [ AR R Al b OF R T AE
M 2R3 0~5 om Ab Y1) UM 20 21, I 21 4[] a2
FEpPE R EE R 24 h BUH S . 4 S FE K A I 3
VIR G, M7 HE Y@, 6% B UBE T W52 45 4 il
MERE. B EBEN 100 pm A 47 1 il 3h bk R H
ICM-102 41 Jifg FEZ 3 Bt 3K 4 0 O &5 847 @ & G it
DA i A5 RE A5 BT T AR i R DR T AR L (WAL 260D
A Sy i e 1K 4C 0 i 785 ) 119 4 A

1.9 TUNEL £l fifi 2 ik 7 15 UAH M 09 04 1= $c B
B AR AR TUNEL 35857 & 38 W1 45 8248 6 K B
ZEM At AT A A3 V) R SR A 20 pg/mL ZR
i K,0. 3% B4 K & 0. 1% TritonX-100., 1M J5 A
TUNEL & I i A b5 i 2% 6 FE PLik i) HRP $ 4
DL DAB & 0320 70 & 14T @ 6, 7662 B s T ik
FTBER . 76 s T B ALIE I ELAR 7E 100 pm 2247 11
It 3 1k s 48 11 500 A~ il 2l bk SF- UL 20 B A g8 T A i
B A5 20 R TS R CAD L AT = T 4 B %/ 3 4 i
BX<100% ,

1.10 & H i E# M COPD X B caspase-3
p-ERKHEH [ £iE % 3 4K B Ml 41 2153 51 £ H
100 mg. B 4 i i 17 2 JF SR O & L IR X & A
RV B HEA TN 6 o e J5 L IR AEAE R T 20 G 1 38
b, K BRI 0 BV VRORN 28 vhR WO AT IR Y K
WA= LLU ) AT o 9K J5 B 2 W 8 il L . FE
TR A3 TR 50 pm (1 2 FURE A L 4 LK O AR ah
% E| PVDF B E i A SRR 0583, 9 47 38 041 i)
1 h, A1 PG dE4T TTBS 8 Uk, & K 2 %
10 min, —3LFE47 3 WEBE . 5 A 2 HUX AT
R PR AR R IR PR BE b 3P 1 h, G PVDF JE,
TTBS ¥ 10 min X 3,DAB i {4 J5 %5 41 HL B84
L11 geibs#4r 0 B4 R T SPSS 19. 0 G it 22 8
PEIEAT 43 M7 . 3 K Bl RVSP At RVM i 3 ik 7 # WL
A T 46 8K caspase-3 il p-ERK & [ 1Y ik 45
M) Fom s ¢ K56 20 B W 4 1) HL A 25 31, B I
BN 3 AL F, P<<0. 05 NS4 Giit

2 R

2.1 COPD K R Ml Zh g XF M 41 K B o) fig
FEV,;/FVC, Cdyn ff & T COPD 4, RI {£ ik T
COPD 4] (P << 0.05); 5 COPD 41 #] i, SIP 4
FEV, ;/FVC.Cdyn {4 & 3 F & . RT {6 B & R AR (P <<
0.05), L% 1,

F1 3JERRMIMBELE (L

Table 1 Comparison of lung function among the three groups
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