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W E B RRZTHKE(ALF)RE T #2854 8 1 (SphK1)/1-#4 82 35 2 8% (S1P) 15 5 38 24+ 4 b w ILAR 58 (AMI) K 58 MLEF
Yt B, Fik B SD KR, R A A BARSIRATE X405 M AMIAER , SH5K 2 48,3 69 K SURLAL S AMIAE AL 40
(Modeléﬂ)iﬁﬂﬂ'fz % ALF 48 (ALF-L 48, F 0.25 mg/kg ALF) , & % & ALF 41 (ALF-H 41, 7 0.5 mg/kg ALF) | % 7 & ALF+SphK1 #
& 7 28 (ALF-H+K6PC-5 41, F 0.5 mg/kg ALF+1 pg/g K6PC-5) , B B % F A 84T 77/ 5% M B-AF w1 R AF A2 A K 3D kT % 25 4L a9 1R
F AR (Sham2), 4015 2, & MM R AWM EFHME R, BR1A,EE48, RRLH 1205, AN EEX RS ik
AR £ =0k E(LVSP) £ 5 553 (LVEF) . £ £/ % 8 M2 (LVSD) | £ £ 4240 4542 £ (LVFS) ], WL H 8 JLAZ L 5L S AL
L0 LR L B Aw A Y ACAR L AR L e B AR K (BNP) S UILA5 & & T (¢Tn 1 ) R-F AR s L L0F 1 & ik R % & (collagen
) .collagen T & i 4 /% % & B 2(MMP-2) ,SphK 1 S1P & & #9 & ik K-F, 455 5 Sham 28 1L48, Model 28 K & WLAE 27 2 L HE
51 Z L, T LK & K 52 4 iei% 9 ; LVSP \LVFS \LVEF ¥ 2 % 44% (P<<0.05) ; LVSD, x5 IUAR 58 1 AR |8 ILLE LU JR AR 44, o
BNP.cTn [ /K-, & WUEE 22 # collagen [ . collagen Il \MMP-2,SphK1,S1P %& & ¢ & ik K-F3 B FHA & R3E K (P<0.05)., 5
Model 8}t 2% , ALF &5 % 48 K RS UL 28 5% 22 B A 4 2 AUAZ B 3 B BT & B3R  ALF-H AKX RE T ERMAH EEZ A ELR
# kT ALF-L 41 (P<0.05) ; K6PC-5 7T & % i# 45 3 71 & ALF sF K R, Lk & & 54709 B &4 A (P<0.05), #5188 ALF TR %2
AMI K RS IUEF Al , B & Hos Ty g6, 54 R T 4k 5 37) SphK1/S1P 425 @ %A % .
KR FI3K R &S AR S 5 o5 ILEF 44 ; SphK 1/S1P 42 5 38 %%

Effects of alfentanil on myocardial fibrosis in rats with acute myocardial infarction by regulating the
SphK1/S1P signaling pathway

XIAO lJinliang, ZOU Xue, DAN Jiapeng [Dept. of Anesthesiology, Jingzhou Central Hospital (Jingzhou Hospital
Affiliated to Yangtze University), Hubei Jingzhou 434000, China]

ABSTRACT OBJECTIVE To explore the effects of alfentanil (ALF) on myocardial fibrosis in rats with acute myocardial
infarction (AMI) by regulating sphingosine kinase 1 (SphK1)/sphingosine 1-phosphate (S1P) signaling pathway. METHODS Male
SD rats were collected to construct AMI model by the ligation of anterior descending branch of left coronary artery. The
successfully modeled rats were randomly divided into AMI model group (Model group), ALF low-dose group (ALF-L group, 0.25
mg/kg ALF), ALF high-dose group (ALF-H group, 0.5 mg/kg ALF), high dose of ALF+SphK1 activator group (ALF-H+K6PC-5
group, 0.5 mg/kg ALF+1 png/g K6PC-5). At the same time, a sham operation group (Sham group) was set up to perform only
chest opening/closing operations without ligating the anterior descending branch of left coronary artery, with 15 rats in each group.
Rats in each drug group were intraperitoneally injected with the corresponding drug solution, once a day, for 4 consecutive weeks.
Twelve hours after the last medication, cardiac function indicators [left ventricular systolic pressure (LVSP) , left ventricular
ejection fraction (LVEF), left ventricular systolic diameter (LVSD), left ventricular fractional shortening (LVFS)] of rats were
detected in each group; the condition of myocardial infarction, pathological changes in myocardial tissue, and degree of fibrosis

were observed; serum levels of brain natriuretic peptide (BNP) and cardiac troponin I (c¢Tn I ) in rats were detected. The protein

expressions of collagen I , collagen I , matrix
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A Z2mA MW FRET DAL A No. metalloproteinase-2 (MMP-2) , SphK1 and S1P were also
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WEZ G 2024 4R 35 4555 8 ) China Pharmacy 2024 Vol. 35 No.8 955 -



LVEF in the Model group were significantly reduced (P<<0.05) ; LVSD level, myocardial infarction area, collagen volume

fraction, serum levels of BNP and ¢Tn I , the protein expressions of collagen I , collagen Il , MMP-2, SphK1 and SIP in

myocardial tissue were significantly increased or enlarged (P<<0.05). Compared with the Model group, the pathological changes

and degree of fibrosis in the myocardial tissue of rats in each dose group of ALF were improved or relieved, while the quantitative

indicators of rats in the ALF-H group were significantly improved and significantly better than those in ALF-L group (P<<0.05).

K6PC-5 could significantly reverse the improvement effect of high-dose ALF on the above quantitative indicators in rats (P<<0.05).
CONCLUSIONS ALF can reduce myocardial fibrosis and improve cardiac function in AMI rats, and the effect may be related to

the inhibition of the SphK1/S1P signaling pathway.

KEYWORDS alfentanil; acute myocardial infarction; myocardial fibrosis; SphK1/S1P signaling pathway

200 UAEFE (acute myocardial infarction, AMI) /&
F JeE bR B Ik e A= 2 A 25 g A5 SORE I 4 o X0 AL
KRB ) — il PR UL i 5 B , DA 2 L2 e
UG 25 O FEARE R AR R BURE LTI E
BRHZ 1 WEEdg i, AMLE B 5, H0 WLEBR AL |
LA R T 2000 LA AR FERLO ILEF4EAL , 238
BFDIIRE TR O Em AT ELE R B
I, AMI I RIGIT A2 B2 IR B kA ATRTT 20
P8 3 AR AR PR T 3 A ) JTL AR i /P 3 450 47
2R R UG, L AMI S B0 .O LA 4Rkt 2>
XPCED e s i 5, H = AT R BURE e T, Bk, IF
K AMUBTEIGRT 7 25 LISGE O LA 4RAL , 3kt AMIER
HPE R DR R R X

B[ 75K JE (alfentanil , ALF ) & —F R 25, 4
VEFT Bl 3 32404, o] T AR BRI R 0 W 4 = i
HYREFE IR AR A ST KB, ALF I A &30 ik
i/ B A PR 3 B O D) B, O UL
MO T, 46/ U FE AR, Je s 8 A N IO 0, A —
FE B O MECR AP VR FE™ 5 2 B3 1 (sphingosine kinase
1, SphK1)/1-Bf i #5 % % (sphingosine 1-phosphate, S1P)
75l pg Re i 5 Z R A0 AR IR 2 5 2 4R Ak F R AE
SR Az, 3 A AL A 5 5028 1 A8 S s 1k |
D G i 2 352 10 A1 ) RO T A 20 R LT 2 240 B
FAARAFET T, W0 25 W v RE 5 AMLB .0
AR AR A DG . BT I, AR 400 i 2 stk 30 ik
T3 S 25 FLIE AR 4 AMI K BB AL, #897 ALF XF AMI K
FRO WILET 4 A 1) 52 W) A6 SphK /S TP {5 538 4% i 1879
YEH, LA ek AMIEE S O LA 44 FLC IE D REAY AH
KEYITF L AEES% |
1 #
L1 FEMNHF

RT-6100 BRI F I T kLA Ak B 4y A B
/N ] ; Gel Doc EZ FUEEIE G AN [ 3 [ Bio-Rad 2 ;
BL-A420 1z 4.0 B AL [ LIRS 2 Bk A8 A7 R
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W] 5 Vero-2100 B 8, 22 35 8y 0 ) i 7512 W AU FL
%2 K Visual Sonics 23 7 ; ALC-V8S AI/NEh# I AL
g BRBHRAE ARG R A
1.2 FEHmEIRF

AR R BT 25 K JE T S [ ] 25 4 7 H20203054, it 5
20220105, HiA% 2 mL: 1 mg(#% C.iHuN:Os 1) 1 A B &
N A BR 57423 ) 5 SphK 1 I 7] K6PC-5 Xf it iy
(#1L55 205632, &4l J& =98% ) W H 3 [F] MedChemExpress
ST IRAKE AT (HE) Y i) & .2, 3, 5- 0 =R 3L
F AL DU Z M. (2, 3, 5-tripheny] tetrazolium chloride, TTC)
Pt iR & A 1138 = RAEYH AR IR\ s Mas-
son Y 3R 5 £ F AR BB B AR TT A BR S
O UWLES 85 1 T (cardiac troponin T ,c¢Tn 1) i &0 ik
(brain natriuretic peptide, BNP) i Bk 4 % W B} I %2
(ELISA) I 7 & 308 [ At 5t 8 W AR A W B A R A
Al SRR T RS 5 8 1 (collagen I ) | collagen I | %& )i
4 J& 75 M B 2 (matrix metalloproteinase-2 , MMP-2) |
SphK1 . S1P | H i [ -3- % 1% Jiit & (GAPDH ) B o [F¢
PRI 2 Ak P AR 1 19 SE P 1gG —Ht (185
B A 720268, 81375S. 40994S. 12071S. 4060S .
2118S . 2729S) ¥J Il [ 3¢ [# Cell Signaling Technology
NIEI 8
1.3 KGN

SPF it SD K ERL 75 H, &R 200~220 g, ) {4 4E
TR R 2 3h W) S b [ B AR 7 FTHIE S SCXK
(56)2021-0009]. P47 K BRI 1R 5= 76 SPF 2 sl b Gl
JE 21~25 °C , FHXHEEE 45%~60% , ¢ M8/ 15 45 12 h 1
W)W, A BB AROK, 18 W IR 1R I b6 Je 225
5o AMIIE T R A B S W Ae HZ 2 AR AL E (AL
+520220403512) , £F 45 525 3R S5
2 FHik
2.1 AMIZh¥ER MR

S 25 M O SR 7125, SR FH 22 5 AR I KT 4 S 25 4L
PR g AMI R BRURETRY < BT A K BRI s 1 559 19% I B L 22
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30 mg/kg BRI, BEMLIEHL 60 W, [ 51T, 0T
AR N YA S ) oL AL TR, TR 3 .4
JU 1] 23 25 LA J 2 5 0 JUE , 7 20 s AR 30 K AT 3 SR
2~3 mmAMEZEFLAL B, RO LRI & e fig
J17E55 GO R T3 ST Bt 0.2 v, 3R AMI
R AR AR ™, BRI 16 R B, G A T I/ i 4
VE A2 T R Sl kT B S 4l 4L, 7R i TR 2H (Sham
) o ARJE, B R EFIKIES 8 R 1X 1075407/,
HEETGT3 do
2.2 HYHASTFM

FE AR 60 HOR B (H 88, Tese ) BERL > N
AMI A (Model 2) FI{I7) i ALF 21 (ALF-L 4, 7
0.25 mg/kg ALF") | /5 /| #& ALF 241 (ALF-H 41, 7 0.5
mg/kg ALF'") | & 7 i ALF+SphK1 #7477 41 (ALF-H+
K6PC-5 41, 7 0.5 mg/kg ALF+1 ng/g K6PC-5"") , 4 4
15 H 25 25 2H R U I TR S AR B 245 (LA B 7K
V511, Sham ZH Al Model 41 R BRUE IV T 5 £F BEER K (TES
RS ALP %) s AR IR ) B K 1R, 1584
2.3 KEROIhEER I

RG2S 12 h)m , A R BB TS 1% 1 B T %
4 30 mg/kg R , R FI R (0, 2548 3 0 7 12 ) (IR
SRR 15 MHz) A6 0 H: 2 25 e 45 1 (1eft ventricular sys-
tolic pressure, LVSP) | Z& % 5 Il 43 % (left ventricular
ejection fraction, LVEF) | 2= Z5 W 4 #1] P 4% (left ventricu-
lar systolic diameter, LVSD) | & & %5 il 47 45 3% (left ven-
tricular fractional shortening, LVFS),
24 KEROAETEE R

O RERT I 58 WS L A DR BT I 3 30 Bk B,
MAET 4 °CRCE 2 h FARIER &0 10 min, BCEJZ T,
PRI RAF T —80 °C'F , ik . BEHLIEH B4 5 H K
Bl A7 B3 GO0, W e R T A U0 R 29 5 m) |, 74
P TTC e 3050 S U B ik o (0] 2 e L
G UEEZE NS B , If-fift H] Image pro 4446 il He 1L
FEFEIAN
2.5 KB4 IZERT

BEALIE IR 55 5 HOR B, M BR LG IEIF 8T 4%
ZRMEEPEE . BRI B E RO WU SUE &, A7 A
A PR (BZ95 um) , 4% $2 I8 Masson 4 (7317
GBI e, B R A B A ILET
He Ak AR IEAA IR 3 5T Tmage TR LI SR 25 AL
# (collagen volume fraction, CVF) , RV {7 fise J5% FH 1 X
B AR G AT AR 43 L
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2.6 KEROAMALFRETHNE

I 2,57 [ R B O A 8 UE i A7 H LA
i IR (B9 5 wm) , 22 HE Y0 )5 , {5 il
IO WA B AR 1k
2.7 KRMiES BNP cTn [ kT

HU“2.47 T VA I 25 2R BRUMLTE R i, A% 4% FEAH
N ELISA 1250 65 18 W 15 75 45 18 PR A SRS JFE i
1 BNP . .cTn [ /K3,
2.8 KRB LH collagen | . collagen Il . MMP-2,
SphK1.S1P & HFRIAFERGM

HURRZA R 5 HOR B, i BRFLOME , A7 . BBV
TERY O UL 20 i, 4 1] RIPA i i 2 s 2 1 IR0
MBCA B E R, W EIRER, e 5 171+ =
St B R B - 5 TR A TR I 5 JE L UK 23 B, DT 7% 22 B A
TR ORI L DR AR T 37 °CTR A 2 hi A col-
lagen I .collagen Il ,MMP-2,SphK1.S1P GAPDH —#i
(R B3R 1:1 000) , F 4 °CFWEE L8 5 i A KL
THUORBELL IR 1:3 000), T3 F#EE 2 h; i ECL
2= KGR R, T B TR AR AT % . R H] Im-
age Lab #X 4, LL GAPDH b N2, X} H (8 I 3361
LT
29 FitEFHE

>k Fl Graph Pad Prism 7.0 X {4 X £ 4 217 48 31 40
Bro THREEE LLx + s 3R, 2410 WECR SR R 2 7 22
Gy M, 3 — 20 W L AR H LSD-¢ K B o K e K o
a=0.05,
3 H#R
3.1 ALF X KR/ IhBERI S

5 Sham 41 HL %%, Model 41 K Fl LVSP \LVFS LVEF
Yy AR, LVSD i 3 FH 5 (P<<0.05) . 5 Model 41 [t
% ,ALF-H41 K LVSP . LVFS .LVEF 4 & & T, H |
WRAEPR Y B T ALF-L 44 ; i LVSD & & &M%, HLi%
Fe bR i LT ALF-L 41 (P<<0.05), 5 ALF-H 4 [b%5,
ALF-H+K6PC-5 41 K fL LVSP .LVFS \LVEF ¥ I & [41I%,
LVSD i & T+ i (P<<0.05) , %5 % 0L % 1 (1 mmHg=
0.133 kPa) .

F1 BHERBOINEEIEIRHLEER (x+s,n=15)

4151 LVSP/(mmHg) LVFS/% LVSD/mm LVEF/%
Sham 4} 158.4646.63 57334605 32824316 85.94£6.50
Model 41 96354378 30274349 54694475 821£486
ALF-L# 99.72+4.08 30504337 52184441 50424528
ALF-HA 142.18£7.20% 52061534 36454355 7838740
ALF-HKOPCSH 115932615 36494332 49504463 58224557

a: 5 Sham4 4%, P<<0.05;b: 5Model4H 148 , P<0.05;c: 5ALF-
LH b4, P<<0.05;d: 5 ALF-HZH b4, P<<0.05,
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3.2 ALFXXROAEFEER LOALELR CVF
5 Sham 2 %%, Model 2 B IURE AE T AR L0 UL
ZH 41 CVF 3 i 2 18 Kl T i3 (P<<0.05) 3 5 Model 44 1
B¢, ALF-H 240 K FUCO USSR O L 2L CVE 2 5 2%
/N REAG, B R 48 bR 34 B /N T EIR T ALF-L 2
(P<<0.05) ; 5 ALF-H 4 L% , ALF-H+K6PC-5 41 K fi.0»
LA BE T FR 0 JILZH 21 CVF 2 W 3 4 K 5% A (p<

0.05). ZERWFE2 K1 K2,
R2 BAKXRRONBEER OAEL CVFHELE
(x*ts,n=5)
415 LR LALCVE.
Sham 4] 0 4571083
Model 4 32354314 4648 437
ALF-L4 31.84£345 44431424
ALF-H4 14.22+1.20 1650+ 177
ALF-H+K6PC-5 41 28861235 36.39+3.52¢

a: 5 Sham L4, P<<0.05;b: 5Model4 H4¢ , P<<0.05;c: 5ALF-
L4 H#, P<<0.05;d: 5ALF-HZH Hdst, P<<0.05,

3.3 ALFX KR AALRRET AN

Sham 41 K FC UL 2L L HES 3% 55 450 50 3%, 4
JRLAZ 6 I, JC B S IR BB A5 Bk % 5 5 Sham 4H [ 4K,
Model 2 K 0 IILZH 240 M HE S Z5 5L LA BEAT K, T
B v, A0 A% G ORI I , O LT 2 D BT 2, I 7T I

E B
3 e ;&

C.ALF-L#H

A. Sham4{ B. Model 4

KR RRE 20 IR 5 5 Model 41 85, ALF 4% 5 4 K
UL WU U BIE A A AN RV RE B s, O LA a8 405
A TR, SR A LRI A BT b, Ferh ALF-H 41 9 20
FHALF-LAW . 5 ALF-H 41 L #¢ , ALF-H+K6PC-5
RO WLAR B A N ., RAE AN IR 22 . 45
DL 3,
34 ALFXf KR ME®H BNP .cTn | 7KFHF M
Y5 Sham 41 045, Model 41 K FRUIfiL 5 H* BNP . ¢Tn |
IR 58 2 T 1 (P<<0.05) . 5 Model 41 144, ALF-H 41
KEUMLE S BNP ¢Tn [ ACFH B EFEAG, H FiRiEbR
i E KT ALF-L 41 (P<<0.05) ; 5 ALF-H 41 HL4% , ALF-
H+K6PC-5 £ K KUIML I o BNP ¢ Tn 1 7KF2 5.3 T &
(P<0.05), ZEHILFES,
3.5 ALFX&AKROALALF collagen | . collagen
Il . MMP-2 SphK1 .S1P & B XKXHI =M
5 Sham 41 Fb 55, Model 21 K KLU L 41 collagen

I .collagen Il \MMP-2,SphK1 ,S1P & 4 A% & ik /K -1
B ETHE (P<0.05) . 5 Model 4 F4% , ALF-H 41 K it
[l R e Y AR LS v e T S = W BB ¥ = 7
Yy 5 % K T ALF-L 41 (P<<0.05) ; 5 ALF-H 41 L %% ,

ALF-H+K6PC-5 4 K KL LR 4 bk 85 A ik 7K
38 I T (P<<0.05) ., Z5RILEE4 K4,

D. ALF-H# E. ALF-H+K6PC-541

Bl JBAXBRHOAEEERL(TTCEEZX)

B. Model 21

2 HAXFRAOGAA

A. Sham 2]

A. Sham 4] B. Model 41

— JATAINEIR

C.ALF-L4H

AR AL FEE (Masson S fai%k)

. ALF-L#{

D. ALF-H#4 E. ALF-H+K6PC-541

D. ALF-H4{ . ALF-H+K6PC-54]

3 FAXBRHOINMARFETN (HELEE)
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*®3 HKAKXKBMBZHBNP.cTn [ KFEHWEEE (x+s,

n=15)
il BNP/(pg/iL) ¢Tn [ /(pg/mL)
Sham 4] 4281611847 8691092
Model 41 745421 23.65¢ 42551483
ALF-L# 74021£20.79 41081423
ALF-H4] 505,631 16.80% 1450+ 1.69%
ALF-H+K6PC-541 682.75£21.66° 3629£3.58°

a: 5 Sham#] F ¢, P<<0.05;b: 5Model4H H#¢ , P<<0.05;¢: S5 ALF-
L4 He#, P<<0.05;d: 5 ALF-HZH b4, P<<0.05,

F4 FBAHKXRBROAAZLE R collagen | . collagen III .
MMP-2 . SphK1 .S1P EBHRIEKFH LR (x +5,

n=>5)
@3 collagen 1 /GAPDH. collagen [1/GAPDH MMP-JGAPDH SphK1/GAPDH SIPIGAPDH
Sham#i 0301003 0.33£0.03 0.36+0.04 025£003  022£0.02
Model 41 0.85£0.08" 0.89£0.09* 0.9410.09" 074007 070007
ALF-L4 0.820.09 0.870.09 0.92+0.09 072007 0.68+0.07
ALF-H4 0.37+0.04* 048£0,05* 0524005 040+0.04%  036£0.04*
ALF-H+K6PC-541  0.69£0.07° 0.78£0.08¢ 0.81+0.08¢ 065+0.07  0.57£0.06°

a: 5 Sham#H 4, P<<0.05;b: 5 Model4 H 45, P<<0.05;c: S5 ALF-
L4H H#, P<<0.05;d: 5 ALF-HZH 4, P<<0.05,

collagen | w— P S S W 0.
collagen I W SHEED GEEND S S
e, FE  F FE ___F WK
SIp e @D SN s S 0o
vvr2 - D S s—— - 0
GAPDH ----- 36 kDa

Sham#l  Model4l ALF-L4 ALF-H4l ALF-H+
K6PC-541

4 FHKEBDOAEZLAR collagen | . collagen I .
MMP-2 . SphK1.S1P EHMRIEFER

4 g

AMI R G, BE S I g AT O IR,
BEWE Kot VAR Al AAE SN A O LA B T
SRR ISR O I RS R A e e AT B
OETIRERERG . AR, O 4Ef = R B0l T
v EL R BEAE T R I, R B 25 )
W AMI A E O WLEF4EAL , X TR YT AMIFIEGE B3
Tilje BAE 2 L,

BNP Z I AMLEH DI RERAEYIFREY) , HoKF
T AT 4R R AMIAEBEIX AR K™, cTn 1 /20 L
H AL 1 R SR P I B R ) 22—, i — A L s e
AMI 5 FRIEFE™ . AMI A3 Co UL 2T 24 240 Jif S 5 34
B, A4 053 W Y collagen T collagen I K= PTfe,
HEMERE 17O NUEF 4RI A& L RN, MMP-2 G52
O URE R R Rk | S 1M 5 i O AILET AL i i RR . AHI
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53 3 7 S AR B0 K i o S 2 FL A R B AMITASE AL
ZE IR IR, 5 Sham 41 FL 5, Model 41 K FL LVSP . LVFS .
LVEF ¥ 5 2 [ % ; LVSD, .0 JJLAE 5 1 A2, .0 L 41 41
CVF, IfilL 7% BNP . cTn [ K, .0 LZH 21+ collagen 1
collagen Il \MMP-2 £ [ 3Rk 7K1 34 ik 25 T ey sl ok
HE & {6 25 L 7R, Model 4 K FRC ILZE 21 41 i HE 51 25
L, O WUAR BRLRAE R[] Bt 48 5, 240 A% e € AN Y5 AT L 00 JUL
LFYE T2, I AT WL R AE AN AR 5 [R, TTC %
£t Masson 4t 4,45 H i 75, Model 2H K B B8 T B W /Y
D UAEFEFLOLEF4EAL , 3278 AMI R FRAFE7E B B i L
YA AR AL I REZ A

ALF 2GR H BB R 259 . AR E &
B, %2 A 0 O WE S RE T A B AE L (RAH SR
A B AL 3 B 0 AL L/ P R 45 45 400K, 4N Wang
SRS B, — SRR (U ALF RS HE DY A5 ) X
PP BT 4 320 JUL B i/ 8 458 005 HL A B AR
Zhang S IF 5T K B, [6) A 25 R JE A AR 9 1 3 25 K JE g
i 1 7 RN A-206-3p/ Toll FE 37 4 4/4% F 7 kB {5 = ke ik
S KB LB/ PR B . AP RS R R, S
Model 41 F45% , ALF-H 241 K BL LVSP .LVFS .LVEF ] i, &
FHi55 s LVSD, L LEESE TR, O LA 4L CVF, 175 BNP,
cTn [ /K3, LA collagen | . collagen 1l \MMP-2
R IRACE 1 W 2 R 4 /)N 5 O WL U B A A
JRR G2 A , O WUAH ML 4547 im0 6% , R 9 240 BRI A T U
o U] ALF BEE AMIK SR O WLET 4L

SIP J&—F ELAT A W b M A S A Qs , o B 1
¥ (1) SphK 148 2 B R AL 1T A, SphK 1/S 1P {5538 f#%
IS5l RAEEIE T . Wu SIS R B, ]
SphK 1/S1P {5538 % AT A7 By Tl O IUVRE AL R B Lo L
W5, B0 O IE ) e L PR AR ZF 4 AL AN 498 E 7K °F 5 Zhang
SRS A B, I ] SphK /S 1P 15538 i vl 7E A P 5 1k
HMK L EGERTET AL, ARFIEEE R B , AMIBAL K
O ILZHZH v SphK 1, S1P 25 FH 1 #3A /K S 1 B T,
Ui SphK 1/S1P {5538 75 AMI K B P Ab T 38 Rk
ALl ALF 40 #E , R RO L4 2+ SphK1 . S1P
A IR IR KT 34 1 25 AR, 2 W1 5 0] 5 ALF ] 41 1
SphK1/SIP {55 %5 38 I ¥ 1% o b iff — 20 B0 TF 1238 [ 7F
ALF H0C WL A Ak b VR AT SE AT SphK1 30
FIK6PC-5, £ i , K6PC-5 1] i 2 100 55 7 74 ALF
X AMI R BUC WILEF 4R i i /8 H L #2878 ALF 1 Lk
YEF 53] SphK 1/S1P {5538 A7 56

25 FRTIR, ALF ] J8id% AMI K BUC ILET 41k, oo
HoThfe , A H Al 6E 5 30l SphK1/S1P 15 i A1
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5, 0 R AMUBT BYR YT 25 M IT Z RS2 . SR,
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