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thelial progenitor cells, EPCs ) H /> M RE S+ 5 A
NTER R . Meta 70 /s EPCs 7K - F&AK TR 45 IR
o KL LA 5 e 0 IS S A O IS P T R A T
FRIEHEDT

ARy — ol B 1) B 245 90, 35 4% 3 1 ( dapagli-
flozin ,DAPA) L) 12 b, H F I R, & H DAPA-HF
1 TIT 0 RS 25 SR R A, 5 %2 LM 1L, DA-
PA R B AR A2 O L4 PE T 30 ) 2 Ak
RS, Tl 9T B B252 DAPA TRY7 I 2 Y
BEIRHG (T2DM ) &AM i rp EPCs 9%t B i 3
fn. BRI DAPA X7 EPCs BOVE FH 08 L B AL il
WIANTE 2 PR IL, 12058 B 7638 o AR A 52 58 45 )
DAPA Xt T 19 EPCs TR K HHLH .

1 R

1.1 w8 8 Jfd R SPF Ukt sSD KRS K,
PRI (213.5 £12.4) g (P BB LS5 3hY)
Huty) s FITC Fric 7R 525846 2 ( FITC-Ulex europae-
us agglutinin, FITC-UEA-T) ( 3€ [# Sigma /2~ Al ) ; Dil
FRICH S BRI FE S 2 1 ( Dil-acetylated low den-
sity lipoprotein, Dil-acLDL) ( 3€[# Invitrogen 23 H] ) 5

4" 6- KR - FL | WE (47, 6-diamidino-2-pheny-

lindole , DAPI) ( 35 [ Sigma A 1) ; MTT £ iy 5 5 46;
M) & Annexin V-FITC 4 -8R 7 & (-
W DU A W o o\l ) s H wh EE3-EE R N A

expression of interferon regulatory factor 9 (IRF9) protein as well as myxovirus resistance protein 1 (MxA) protein

in the JAK/STAT signaling pathway. Results

In HepG2 cells expressing HBV transiently and HepG2. 2. 15 cells

stably expressing HBV, the expression of PTEN protein both decreased; the expression of HBV-related antigens and
HBV pgRNA decreased in PTEN-OE HepG2. 2. 15 cells compared with the control group. After the treatment by
poly(1: C), the level of IFN-ao mRNA was significantly higher than that of the control group, and the expression of
IRF9 and MxA ptotein related to the JAK/STAT signaling pathway both increased. Conclusion HBV may play a

role in antagonizing the antiviral activity of IFN-a by down-regulating the expression of PTEN.
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(glyceraldehyde-3-phosphate dehydrogenase, GAPDH ) |
27 R/ I B R B P4 I ( serine-threonine kinase,
AKT) WmR Ak 22 2R/ 93 2 W2 25 1N ( phosphoryl-
ated serine-threonine kinase, p-AKT) | N 2 il — 41k
A (endothelial nitric oxide, eNOS) #EERk P Rz 71—
AL & ( phosphorylated endothelial nitric oxide, p-
eNOS) HiAk SoAH B —Ht B i BEWLEE 3 BB ( phos-
phatidylinositol 3 kinase, PI3K)/AKT {5 5 1 {417 i
I (LY294002) ( B3 = RAEWEARAIRAA) ;
DAPA ( % [# AstraZeneca 7 ] ); 6 % W G 5%
(BX53M, HZ Olympus 28 &l ) 5 % )6 i fUBE (1X73,
H A Olympus 2y 7)) .

1.2 EPCs WA E MR IRLERIER KE5hY)
TR PR G2t o (L 3OS . LLSC20192304) , &%
SCHR' HE , EPCs 194> BT A TR IR .5 A fi
SPF 4tk SD KB, IEH IR E S W PER SR 1 A, &=
TR 2 B FE i 7E 22 C A1 50% , 1 JEJR L 3%
P L2249 (50 me/ke) HEAT I IE T S JRR I, A
fIAbBE, FH PBS Mpykei 86 i, 1 2 th Vel Lt E
W1, BlJSH B BERRE DRI B 15 ml B0 T IT
Bl KBR LIRS ml PBS H8 & F 4N
Lo B 5 ml Pk U 40 A S 25 8 R T 5 1 200 AR R TR
IINFEGHRY 15 ml B0 Gl % AR B0
AT AN, I R BN IR A 2P i B iR
16 fLAkH, 41 ML AE 5 A 20% FBS,20 ng/ml
VEGF .5 ng/ml bFGF 1% ¥ - £ E i) M199 K5 %
Hrpgk,

1.3 EPCs W¥%E >RH] FITC-UEA-I Al Dil-acLDL
WP YL A7 58 0 EPCs,, TEOG2% Wil T iE 20
ZEAMMEE R 3.5 110 d JE B A=k, £ 10 d
if, 55 92 10 EPCs Rl & ik 70% , FAE; 32506 Dil-
acLDL #i B 2 30 wg/ml J5 WS M E 40 f b, I AE 37
CHFRFEHROEIFE 1 h, PBS PR ANME 2 ¥, A
4% Z R WP EEE E 10 min, PBS A PR 2 W, A
10 wg/ml Y FITC-UEA-I 300 wl J5# Y6 H 1 h,
PBS VR 2 WK, G M 1 pwg/ml DAPI BEOGIEE 5
min, PBS V¥ 2 U, RIVEDL Ao 0 900 W B it
%< DAPI Yot 25538 FF 1T Merge 43#7

1.4 @SAE SRR 258, %R
HFEPE DAPA BT T E N 1 pmol/L, WL DA-
PA Xf i B8 T 10 R EPCs TIRELL )¢ AKT/eNOS {555
I B S R A RS 4 41 X IREE (CG 4, D-HE
7B S mmol/L +25 mmol/L H EEHEREE) b4 (HG
20, D% B% 30 mmol/L) =i#l + DAPA 41 (GD 4,

A 1 wmol/L DAPA Tii4b¥H 24 h, 4k J5 H 30 mmol/L
D-F A BERE 9% 24 h) (= + DAPA + LY294002 41
(GDL #1, 43 % 1 pmol/L DAPA 1 50 wmol/L
L.Y294002 FiikbBH 24 h A1 1 h,#&)5 H 30 mmol/L D-
ARG FE 24 h) . BHB 4 DAL,

1.5 #HpEAMNE FIKIEFRZES 10 X1
EPCs DIBFFL 5 x 10* MR T 96 fLA o0 41 45
P48 h J5 , FFLIA 50 wl T I35 55 77 3 A1 50
pl MTT G5, & T H 340 DS 3 he W3 B
JE A E W IR 10 min, FEFRI T 490 nm
A 5E 25 AL EEfH (OD) . S A 3 1R,

1.6 HPEATKN FHIKEFRES 10 KW
EPCs IFEFL 2 x 10° 2R FE 6 LA, A5 FL 2 ml
DMEM-F12 355 58 #53 2H 250 T 19 48 h J5,
LY 800 r/min B.0> 5 min, PBS ¥k 2 K, 41
HET 400 wl 2?5%?&,5 wl Annexin V-FITC w"a,
4 CHOLIFE 15 min, A 10 wl P14 CHRIEIEE
5 min, 57 B 40 B ASCAG I, SE SR A 3 IR, R
H Flowjo V7 BAF M4

1.7 INEERZEW B Matrigel 57
MG FRRRAG T RE G, W E T 24 fLikh, &
F 37 CREFEAE T 30 min, ABEALILRBERE . K504
25T AL HL Y 45 A A LA AL 2 x 10* AN ERTE
iR 24 FUbR Y, IERESE 24 b, TR MG T g
INETE LI R RRLBRENLEER 5 LR A
INETE A IO ME . SEgE A 3 1K,

1.8 Western blot 3238 K {KAMNEE IR 25 10 K1)
EPCs DARRAL 2 x 10° AR 7E 6 FLAk #7445
PFH1, 75 9% 48 h Jo Y4 4 i IR 4R U B A, BCA
S FE AW, A 25 wl EH EAEG MR ( x
5) 0 HRLH AR BT AR K 1 h 43R,
200 mA a3 2 h # 8 2= NC B b 5% B P E A
1 ~2 h, TBST Z vp i ¥ JE 3 WK, i A GAPDH
(1:2000) AKT (1:1000),p-AKT (1:1000) .
eNOS(1 : 1 000) ,p-eNOS(1 :500),4 CHFH—P
R, VEE 3 W, 5% B WM A —Ht 1 ul
(1:8000),# K FMEHEZRFE 01 h, R
JI65 3 YR i 0 2 W 0 . Quantity One 8 i 8044
KA BT AR K AL,

1.9 FHITZE  SCEEIE ] SPSS 19. 0 #fF
PTG 22T, T R R L & 25 2w ; 241K
it U R R R 7 22500, A A T I 2H TR] LA, SR
P/ N B3 2 (LSD-t 1), P <0.05 FmEH
Hait¥#E X,
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2.4 DAPA 3 EPCs X /MNEBE N FMM CG
2 HG 41 .GD 4 .GDL 41 EPCs /NETE 1L 43 51k
(0.61 £0.11) mm/mm*, (0.39 +0.06) mm/mm”
(1.23 £0.16) mm/mm*, (0.46 +0.08) mm/mm’,
5 CC 43, HG d/NVETE B FEAR, GD 41 /N
TERLEERE N ; 5 HG 4L HE, GD 4H/INVETE W 3 i
5 GD 43, GDL 4/ NETE BUEREIR, 22 5 ¥ A 4t
HFE N (F=39.15,P<0.05), WK S5,

2.5 DAPA X SHEREH AKT/eNOS 15 515 B
HXZEAREKENEE 5 CC 4K, HG 4
AKT F1 eNOS I HERIXEF LG FE L (P

>0.05) , i p-AKT il p-eNOS A4 8 1 %3k LA K p-
AKT/AKT F1 p-eNOS/eNOS (R, 22 55 H 48
P22 L (F=57.97,P <0.05) ; 5 HG 4 It%,GD
ZH p-AKT Fl p-eNOS [ 8 1 & ik LA & p-AKT/AKT
Hl p-eNOS/eNOS [ AH ¥ T+, 26 7 A 4 it 2 L
(F=57.97,P <0.05) ;5 GD 41 %, GDL 41 AKT
FleNOS MEE I RIAZFH LG EZE L (P >
0.05), 1M p-AKT Hl p-eNOS A9 % 1 235 UL I p-
AKT/AKT F1 p-eNOS/eNOS FL{EHIREAL, ZR A4
¥ L (F=57.97,P<0.05), WK 6,
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g 05} T
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E6 HHEAREMWERFRILKFELRE
A BEEMAEX F AR B p-AKT/AKT RYFXTIREE(E ;C: p-eNOS/eNOS HUAHXS IKEE(H ; 55 CC 4IL#: * P <0.05; 5 HG 4P <

0.05; 55 GD 4% “P<0.05
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KEL EPCs — M oH Y5 T A1 Jl i B 56 1AL A
ZIEF|ERET EPCs i i 2 x5 N SD KU
BRI E AR BT A, $557 10 d 5, 0
Z2 5 4 i 2 %S00 A FEJE A, IF A Dil-ac-LDL Al
FITC-UEA-I XUE 9 Y 4 55 5 | EPCs, iX 5 G i
st 25 R —3

ZETE BN, fEEBEAEE T, EPCs B35 G )
B S R AT, O T R Y S I i A AR R 3 A2
1, Huang et al® W52, i MUBE AT 3840 EPCs H
A A R S EGELRE R 75, I T k
EPCs TIRESH

I AR 7T 1 W A48 IR g & —
JIRSEJIRTi 4 415 390 S5 76 N 1) — R B B R 2450, e
R PR s B 2 W A [v) B, 359 W AS Ti) 2 8 484 Jonn 41 J#)
It EPCs B4, 0 0 — A 55 R, 78 1 12
JE /N A B ML UL <22 Jtk 700 %o RECBAF 5 300 1), 92 5%
DAPA 10 mg/d B F4 10 mg/d JAY7HY T2DM H
4N I T 4 L/ AEL 240 B ) B 0 B I O 5 T AR
B fEHEATH IR 1.5 47 JE K 0 R BE 5 A &
L, R4 DAPA JRYT 21 5 42 et 50 0f BEZH A 1B 7K SF
Pl G 22 5 4L HR Ry S A9 A E I T
20 it/ AEL 40 B A0 B R I B R TR B
T e E AT AR A, 8 DAPA Al R
MBEXT EPCs AW A DI REMIAS R 52, it —25 50
WE AR i S B TT BEIARSMIF ST, 25 5 78 DA-
PA ]G BT EPCs B A RS20, 380 EPCs 1)
RBEE T DL RO INE IR R T BRI T, AR
T —IFEHLT R FE " W, 100 me/d B IRAE
SRR 2k 16 JE AT, ol g% T2DM HR & A1 A i
CD34*EPCs Hifig, MAb, 5 CG AL, GD H/NE
TE R 35 A0, 3278 DAPA 1] fE B IS THi
MBS 2 AN B EPCs SHRERLN

eNOS J& /17 NO Az Al 1) ¢ 4 il , 2 AKT/
eNOS {5530 4% (0 T 205, BFgT D R, g
AR eNOS AR AL /K SF-FT NO 14 A 80 R EE
VEGF "3 52 AKT #KH51 19 eNOS B 1R 1k 18 12 i 1
eNOS, TS IFEEF EPCs A% . Ak, AKT/
eNOS i B IR E UE T EPCs A5 55 5% AL 4
BREAES LTSS R, DAPA AR E EPCs
T E BT 19 p-AKT/AKT Hl p-eNOS/eNOS HE
IREAG, PRI, DAPA ] B i AKT/eNOS & 12 76

AL RS EPCs TR FETRTER . b T RIEX —
B35 , W PI3K 414 771 LY294002 #iji i PI3K/AKT
{E5pg, 5H—%,LY294002 7 AKT/eNOS i
BEAH AR I 20E A0 IG5 0 ) DL SO INETE B R
J7 T, BHAT T DAPA X S HE AL B EPCs 1Y D) g4
52,4878 DAPA il iib AKT/eNOS 38 5% Wil 4% 5 4 %
EPCs FJAFIZ M,

25 LTk, DAPA J@ i YK 52 AKT/eNOS {55
B o T BB R EPCs MY THRE AL, WS
SRETT R B LIt i R T VB AR T R,
9B R SGLT2 25 254 Y U i 5 A4 3 AL B2 425 T 58
Weds
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Dapagliflozin regulates high glucose treated endothelial progenitor cell

function through AKT/eNOS pathway

Xie Dandan, Wu Tingting, Zhao Xiaotong, Xu Murong, Chen Mingwei
(Dept of Endocrinology, The First Affiliated Hospital of Anhui Medical University, Hefei 230022)

Abstract Objective To explore the effect of dapagliflozin (DAPA) on the function of rat endothelial progenitor
cells (EPCs) cultured in vitro in a high glucose environment. Methods Bone marrow derived EPCs from sprague-
dawley (SD) rats were identified by fluorescence staining. EPCs were divided into control group (CG group) , high
glucose group (HG group) , high glucose + DAPA group (GD group) and high glucose + DAPA + LY294002
group ( GDL group). MTT assay, flow cytometry, tubule formation assay were used to detect the viability, apopto-
sis, tubule formation ability of EPCs, respectively. Western blot was used to detect the protein expression of AKT/
eNOS signaling pathway. Results  Compared with CG group, cell viability, the ability to form tubules, the protein
expression of p-AKT and p-eNOS, and the ratio of p-AKT/AKT and p-eNOS/eNOS in HG group significantly de-
creased (P <0.05), while the apoptosis rate of EPCs significantly increased (P <0.05). Compared with HG
group, cell viability, the ability to form tubules, the protein expression of p-AKT and p-eNOS, and the ratio of p-
AKT/AKT and p-eNOS/eNOS in GD group significantly increased ( P <0.05) , while the apoptosis rate of EPCs
was significantly reduced (P <0.05). Compared with GD group, cell viability, the ability to form tubules, the
protein expression of p-AKT and p-eNOS, and the ratio of p-AKT/AKT and p-eNOS/eNOS in GDL group signifi-
cantly decreased (P <0.05), while the apoptosis rate of EPCs significantly increased (P <0.05). Conclusion
DAPA can protect EPCs from high glucose induced functional damage through AKT/eNOS pathway.

Key words dapagliflozin; diabetes mellitus; endothelial progenitor cell; AKT; eNOS



