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ABSTRACT Objective: This study was aimed to explore the effects of PF-543, a specific inhibitor of sphingosine kinase-1 (SphK1),
on cardiac fibrosis in type 1 diabetes mice. Methods: Sixty eight-week-old C57BL6J mice were randomly divided into control group
(n=15), control+PF-543 group (n=15), type 1 diabetes mellitus(T1IDM) group (n=15), and TIDM+PF-543 group (n=15). TIDM were in-
duced by intraperitoneally injected with streptozocin (STZ, 150 mg/kg). These control and diabetic mice were randomly received with ve-
hicle or PF-543 (10 mg/kg/d) treatment for 16 weeks. By the end of the study, cardiac sphingosine 1 phosphate (S1P) levels were ana-
lyzed by enzyme linked immunosorbent assay (ELISA). Cardiac function was evaluated by echocardiography. Myocardial fibrosis was
evaluated by masson trichrome staining. The cardiac expression levels of transforming growth factor-B1 (TGF-B1), Collagen I (Col I)
and Collagen IIT (Col IIT) were determined by Western blot. Results: Compared with T1DM group, cardiac S1P levels were significantly
reduced in TIDM+PF-543 group (P<<0.05). PF-543 significantly increased the left ventricular ejection fractions (LVEF) in diabetic mice
(65.7% 3.3% vs 54.4% 3.4%, P <<0.05). PF-543 alsodecreased the left ventricular end-diastolic diameters (LVEDD) in diabetic mice
(3.81% 0.21 mm vs 4.52+ 0.20 mm P<C0.05). Moreover, PF-543 treatment reduced interstitial fibrosis in diabetic mice (7.13% 0.32% vs
10.21% 0.41%, P<<0.05). the cardiac expression of TGF-B1, Col I and Col III were significantly reduced by PF-543 treatment in type 1
diabetic mice (all P<<0.05). Conclusion: PF-543 treatment significantly reduces cardiac S1P levels and ameliorates myocardial fibrosis by
decreasing TGF-B1 and collagen expression in type 1 diabetic mice.

Key words: Sphingosine kinase-1; Sphingosine 1 phosphate; PF-543; Type 1 diabetes mellitus; Cardiac fibrosis

Chinese Library Classification(CLC): R-33; R587.2 Document code: A

Article ID: 1673-6273(2019)09-1613-05

* AT : FR A RFHEIETUH (81570208)
PEH A« SRS it EIAPRI, TR 1) « T LA SRl S5 I PR , E-mail : 15157167101@163.com
o JEAES NG, AT, #042 , FZRFIT 5 18« S O A S A P O E BEA 5 1 R 5 , E-mail : 13601713431@163.com
LA AR  FB 5, IR BN, LT T ] 56 O IR S5 15 PRI ST, E-mail : guoxian1608@163.com
(ke H 41:2019-01-23 3237 H 111:2019-02-27)



- 1614 -

DREYESSHE  biomed. cnjournals.com Progress in Modern Biomedicine Vol19 NO.9 MAY.2019

YN

]

o}

Do LEFGEAb 2 1 BOBE PR 8 5O I 2 B L gl A 22—
NG R ¥ SEAEF -5 128 - 43 IR AT REAE 1 B R L
MR Aefb it B 4% T HBAE R, SR, B RT3 1 BBIR
o SR O MELF AR I 3L 1 AR 8 206 AE L I PR = A7 2K
W TR NS . PRI, BRIRH 1 2RO DRI O 2T 4 Ak 23 AL TR
IR B IR YT ARk 1 BB PR R3O A SRR TS
A EE,

1- % /i 4 %% i (sphingosine 1 phosphate, S1P ) J&— i # %
%) 240 ML B 25 53 , A6 00 T 3 22 o 8 B B84 il (sphingosine ki-
nase-1, SphK AL B, K EFFER W] SIP 7L 18 R 458
KAEZ A Y2AAE R, R AT O WA IR T 5 RE K S m i gE
Wi S &7 K L KR AT 5, S 1P 0 300Uk T 4k 4
o AT {2 I AU AT 2 G AL, T RES 5.0 LA dEfb st AR,
Il RAFF ST, 1 DR R 8 35 1M 3% B L STP 7Kg 21,
SR, SphK1 K4y S1P 78 1 BUBE PRI C LEF Ak A2 v i
VEFIM AR WARIE . R, ASCETEMES SphK1 R 5 4 1 )
PF-543 3 1 BUMEFRS /N BRCMELF 4 A0 R 52 )

1 MR 5% ik

1.1 FERXFI S E

STZ & PF-543 (MCE, &), A [E™ 5 2h i ;
TGF-B1.Col I,Col 11 B-actin F i BB 72 (Pl (Abcam, 36
[ ) ; Masson = 8,7 Ju 6,357 £ (Sigma, 36 [F ) ; BAR T A ALY
BEFTC 2L B i  SDS-PAGE SR & (B M4,
[# ) ; /ML S1P ELISA 37 £ (R&D system, 3¢ [E ) ; Vevo770 /)y
s = £ 45 (VisualSonics, il & K ) ; One touch 1T [iF#{Y Az 32
(o SEE) s BEIR MR R 5 (Bio-Rad, 2 )
1.2 SERFFEFBER
12,1 SRR 24 60 2 8 JAik C57bl6) /NI A b5t
HEE IR T AR 23-25 g B STZ I THF B RR B (pH=4.
3) ECiil STZ- PP, FURIEIETEST STZ- AP R AN
(150 mg/kg)200 L HlVE 1 BRI , 145 72 /Nt R
ISR FRURE 3 K IR ZKSF-, 108 > 20 mmol/L /N B i A
NIMMET S o Z S el PF-543 %t 1 mg/kg/d 3% LI I TE ST
16 JAIWI SRERL A0 BRZH (n=15) X BR +PF-543 41 (n=15)
1 BB IRIZH (n=15) 1 BUREIRIE +PF-543 (n=15)2H
122 BELEE 4 TEEEEel PF-543 4031 16 A5, /MNRZ&
2 Yo St FBE ARG A TR o B A . FREUK) B 5505 M
RIS A VevoT70 85 43 BT -l i 220 2 7 TR AR M)
B2 (LVEDD) 5220 W4 K B 42 (LVESD), i+ 5 2.0 &
115340 (LVEF ),
1.2.3 Masson =@iEfE  /PNRBARBLEERDRBG , 57
FEEUE B IAE MR AEA . MRS BEE R 4 %2 5 B 2
S RE AR ) F o YA Masson = ik e (a5 & i A
PARMZ WK IRAKG Y0, B LY EEH R AL IR iR
gett, b B A UE  TE R T WSS /N RS O ) BT 4
AREE

1.2.4 ELISA #&isflL S1P 7k F 8 BLISA K57 & Ui ol 45

LB, ZEOIHSCR A BCA BT HE R, FEAL
30 pg A LR Z5RLL SIP i /mg SRR
1.2.5 Western blot UL LIS 54 BCA EEHE =
W AFEAST SDS-PAGE BERCHITK . SR L B I Hh 2R
I BAEIRAT YR o R 5 %BAG4- 933041 1 /N, 43
WA TGF-B1.Col I.Col Il #1 B-actin —4i 4 CHFF LK, Z
JEMAZIERIEE 1/, S5 5 i 5 3 A
1.3 GitZ2aHh

A SRR R x£ s R o FIH] GraphPad Prism 6 %k
PEHEAT 50T . Z 2R 18] P LR FH 5 PR 3R U 22 431 (One-way
ANOVA) J51# Bonferroni ¥4, P<<0.05 t\ W2 R EH A% 12#

%::S(O
2 &R

2.1 PF-543 3:10f)L S1P & 2R

/N AEBZ T Iy, PF-543 AhFEI R ep ICFET -, 1 HUkH
PRIRZLS 1 RUBE IR +PF543 4l B /N R 525 R A
JCHA B 25 S IRALAT HE, 1 B O/ BLC LA G S1P
i T (P<<0.05), PF-543 AbHLE E R T 1 AU IR
ANELCIE STP & (P<0.05) (1), Libgh iR, 1 BURER
i/ NEGODE IR T SIP st BEE AR, SR PE-543 4S54
S1P A: i ffF SphK1 {44 vl S ek /b 1 BUME BR¥s /N LG JIE STP
K-

400+
c b
a2
& 5 301
o & d
® D) 200- T
T £
S 8 1001
k=3
o-
1 2 3 4

B | PF-543 30 ALEALR SIP KT HIR2IT
Fig.1 Effects of PF-543 on the level of S1P in myocardial tissue
1:XfBR2H;2: X HR +PF-543 £8;3: 1 BUMEPRYHH ;4 1 BUBEER SR +PF-543
4, n=15, SXRAMELL,P<0.05, 5 1 BIpERFAMLL,
4P<<0.05,

1. Control group; 2. Control+PF-543 group; 3. Type 1 diabetes mellitus
group; 4. Type 1 diabetes mellitus group+PF-543 group. n=15 per group.
Compared with Control group, "P<<0.05. Compared with Type 1 diabetes

mellitus group, ‘P<<0.05.
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Fig.2 Effects of PF-543 on cardiac function
A NRIDREZ O BT IS # LVEF; B /MNRA O EEF KR HANE LVEDD; C:/NR D EW AR HINE LVESD, 1:X4H84H;2: XTHR +PF-543 48;
3.1 BUMEPRRAH ;41 1 BUNERRY® +PF-543 4, n=15, STRRAMLL,P<0.05, 5 1 BHERMHFHMLE,P<0.05,
A: Left ventricular ejection fractions, LVEF; B: Left ventricular end-diastolic diameters, LVEDD; C: Left ventricular end-systolic diameters, LVESD.
1. Control group; 2. Control+PF-543 group; 3. Type 1 diabetes mellitus group; 4. Type 1 diabetes mellitus group+PF-543 group. n=15 per group.
Compared with Control group, "P<<0.05. Compared with Type 1 diabetes mellitus group, ‘P<<0.05.

2.3 PF-543 X AILEF4E K A9 520 AR THFR((7.13% 0.32% vs 10.21+ 0.41%,P<0.05), FiR
Masson = (kYL tAZE LRI X RRAHAH LL, 1 ROBEDR /N S5, PF-543 A I e 1 BRORE DRI /s B Co JIE ) 5T 2F 4
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Fig.3 Effects of PF-543 on myocardial fibrosis
1: 3 HR4A ;2 X HR +PF-543 £0;3: 1 BUNEIRIF LA ;4: 1 BUPEPRIF+PF-543 A, 40 ERMTETWE, n=15, SIEAHELL,P<0.05, 5 1 BIERF
ZH48LE,P<0.05,
1. Control group; 2. Control+PF-543 group; 3. Type 1 diabetes mellitus group; 4. Type 1 diabetes mellitus group+PF-543 group. n=15 per group.
Compared with Control group, "P<<0.05. Compared with Type 1 diabetes mellitus group, ‘P<<0.05.
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Fig.4 Effect of PF-543 on the expression of cardiac TGF-g1, Col I and Col III
1. XFBR4H ;2 X BB +PF-543 40;3: 1 BUREFRRLE ;4: 1 BINEFRYR +PF-543 4H, n=15, 53fHRAELL,P<0.05, 5 1 BIpERFAMELL, P<0.05,
1. Control group; 2. Control+PF-543 group; 3. Type 1 diabetes mellitus group; 4. Type 1 diabetes mellitus group+PF-543 group. n=15 per group.

Compared with Control group, "P<<0.05. Compared with Type 1 diabetes mellitus group, ‘P<<0.05.
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