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B R T ¥, Joi% ik ) HAECs, ¥4 1655 NG £1.(5.5 mmol/L %] % 4% ) .HG 21(30 mmol/L #] & #& )= SGLT-2i+HG £1(30
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ABSTRACT Objective: To investigate the effect of sodium glucose cotransporter 2 inhibitor (SGLT-2i) regulating the TLRs/MyD88
pathway on high glucose induced autophagy and apoptosis in human aortic endothelial cells (HAECs). Methods: Using HAECs, the cells
were divided into NG group (5.5 mmol/L glucose), HG group (30 mmol/L glucose), and SGLT-2i+HG group (30 mmol/L glucose+50)
Mol/L of SGLT-2 inhibitor. Detect the growth vitality; the level of cell apoptosis; the expression levels of TLRs and MyD88 mRNA; the
levels of TLRs, MyD88, Bax, Bcl-2, Beclin 1, and LC3II in each group of cells. Results: Compared with the NG group, the cell
proliferation rate of the HG group was significantly reduced (P<0.05); Compared with the HG group, the SGLT-2i+HG group showed a
significant increase in cell proliferation rate (P<0.05). At 12 hours and 24 hours, compared with the NG group, the apoptosis rate of cells
in the HG group was significantly increased (P<0.05); Compared with the HG group, the apoptosis rate of SGLT-2i+HG group was
significantly reduced (P<0.05). Compared with the NG group, the expression levels of apoptosis related proteins Bax and Bcl-2 in the HG
group increased (P<0.05); Compared with the HG group, the expression levels of Bax and Bcl-2 in cells of the SGLT-2i+HG group
decreased (P<0.05). Compared with the NG group, the levels of autophagy related proteins Beclin 1 and LC3II in the HG group increased
(P<0.05); Compared with the HG group, the levels of Beclin 1 and LC3II in cells of the SGLT-2i+HG group decreased (P<0.05).
Compared with the NG group, the expression levels of TLRs and MyD88 proteins in the HG group increased (P<0.05); Compared with
the HG group, the expression levels of TLRs and MyD88 in the SGLT-2i+HG group decreased (P<0.05). Conclusion: SGLT-2 inhibits
high glucose induced autophagy and apoptosis in human aortic endothelial cells by regulating the TLRsMyD88 pathway.
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1.1 SKIasiay

N FEB KN K 48 M (HAECs) . DMEM ¥ 5% %t (Thermo
Fisher Scientific) 30 mmol/L 4 % M 1% F £ .50 pumol/L
SGLT-2i(MedChemExpress ) ,CCK-8 iz £ ( Dojindo ) . 3 241
EARALES (BD Biosciences) . RNA #EBURF 4 (Thermo Fisher
Scientific) . qRT-PCR 1Y #§ (Applied Biosystems) ,Western Blot
1 #5 (PerkinElmer )
1.2 RIG5T4H

NG H : HffIAEEEFRIE AN 5.5 mmol/L 4% #%. HG 41 : 4
HafEsE IR AL s 30 mmol/L A#4#% . SGLT-2i+HG 41 - 4R i1E
REFRFL PRI hn 50 wmol/L Y SGLT-2 il 57 #1 30 mmol/L
M, 75 48 fLEEFRYEh R 300 WL (ALK , ALY
& 5x10° NI TIRESR, HEEFAA LT, Ry
37°CHI 5% CO, FEFRAAFH , SRR AN AR K 2 70~80%
1.3 R FE
1.3.1 CCK-8 &My REBRERIRUL, IACHT BB IR, 0 PR
S AR AL PRFEAY RSy, A 10 WL CCK-8 ik #], 7£ 37°C 5%
CO, MSEFRA TP A TTIE R 2 he Frdiff A K 2 70~80%Fil 45 i

J A 30 mmol/L [#) D- &4k LERE 5% 24 h AFFLJIMA 30 uL
B CCK-8 VI, ARELTER FRA NI E 2 he (I FHEARIY 450 nm
R A2 WG o CCK-8 [ AR S5 7=l LA Sy A A Ay A
FRE
1.3.2 Annexin V-FITC #&ill  BUSAbBR S A9 A s ik 9 K2 40
LRI o Ko 2 PR T 0 A T R A T B0, SR A BT AR
BIK. gk BIEW, A PBS S il 4niiie . AT TAS:
MYeAL Annexin VI PLOSSEZEY #0) . 7T AT & 42K,
FE ] 15-30 434 (PR AR RS P . et
TSN 5 RO Annexin V ARic 21
1.3.3 Western Blot  $&EUAHHE (& 1, FF3E1 7 8 B vk
FEM A2 o KGRI [ R EE S R T R VK A, R
SDS-PAGE BEE . 43 B 1 2 11 S5 6 4% 21 il 198 2T 4 K (Nitrocel -
lulose membrane )B4 -, BHISTARRR RS & 008, 8 A i
EI(BSA)S AR R . IMARFEBUA, 5 BARE 1256 . 7T
8 F— BRI RS ARG S . FRAS S
PP, VR I L AR R ES B . AR IE Y
TGRS ARG G TV E AR RS S
INABEARICH) , L S RO 45 5 7 & 2R R
1.4 Gt AE

K SPSS 22.0 B AFHEA FEE 43T, SER B LA B A
W (xxs) FOR, ZUAN R AR 2243 H1(One-way
ANOVA ), 2] [B] % HL SR F LSD 125, P<0.05 R 2255 HA S
TR

2 &R

2.1 SGLT-2i 3% 4H HAECs 138 AT 1ER

5 NG dAH L, HG 4 40 f g (i 256 B BT (P<0.05); 5
HG @Atk , SGLT-2i+HG HAMAEIGE R B3 FFH(P<0.05),12h
i 24 h AL, 5 NG 4, HG 4N i T3R5 8 & 7+
F5(P<0.05); 5 HG U He, SGLT-2i+HG 4 i T B 3
TRE(P<0.05)FEMFE 1,

%% 1 SGLT-2i X} 20 HAECs Y58 B 250 ( x+s )
Table 1 Effect of SGLT-2i on the proliferation of HAECs in each group(xs )

Groups Cell proliferation rate (%) 12 h cell apoptosis rate (%) 24 h cell apoptosis rate(%)
NG group 102.37+£22.59 6.39+1.49 4.38+1.96
HG group 63.25+12.39* 21.38+3.66* 27.86+£3.92*

SGLT-2i+HG group 71.28+13.69®
F 7.52

P 0.007

15.35+3.15* 11.62+2.76®

33.41 80.84

<0.001 <0.001

Note: Compared with the NG group, *P<0.05; Compared with the HG group, *P<0.05.

22 SGLT-2i MZAMATHXERD. AEHEXELRIEKTE

5 NG 41t ,HG 218 T-#H % & 1 Bax Bcl-2 £ [ 3R
JKI-FH 7 (P<0.05); 5 HG ZH A He, SGLT-2i+HG #H 4 ify Bax
Bel-2 ik KR RE(P<0.05), 5 NG dAfHL , HG 41 3 1A &
11 Beclin 1 . LC3IT K- F+ & (P<0.05); 5 HG AL,
SGLT-2i+HG ZH #fi }fd Beclin 1. LC3II 7K F T F (P<0.05), #: Il
£2,

2.3 SGLT-2i 14 4H4AHf TLRs/MyDS8 i 1% & [ &k 7k E

5 NG 4 HIH: ,HG 4 TLRs MyD88 Z& [ % ik /K F- T+
(P<0.05); 5 HG 414H I, SGLT-2i+HG 4141 fifl TLRs MyD88
FIRIKF T FE(P<0.05) L3R 3.,
3 g

P W — O PR 5 DL I PRI S 2 R ) = Sl kN e A



- 3838 -

MREYESHE  biomed.cnjournalscom Progress in Modern Biomedicine Vol24 NO.20 OCT.2024

3 2 SGLT-2i X & HMMAT-1HX B A FREKTE (wes )
Table 3 Effects of SGLT-2i on the expression of apoptosis related proteins Bax and Bel-2 in each group of cells( xzs )

Groups Bax Bcl-2 Beclin 1 LC3II
NG group 1.56+0.15 1.58+0.17 0.86+0.17 0.32+0.11
HG group 4.86+0.39* 4.73£0.35*¢ 2.03+0.36 * 1.44+0.07 *
SGLT-2i+HG group 3.43+0.24* 3.79+0.46® 1.25+0.15* 0.63+0.19®
F 176.91 108.06 29.41 94.47
P <0.001 <0.001 <0.001 <0.001

Note: Compared with the NG group, *P<0.05; Compared with the HG group, °P<0.05.

% 3 SGLT-2i ¥} & 4H4A A8 TLRs/MyD88 i 2 B 5 R 1A K T (x5 )
Table 3 SGLT-2i affects the expression levels of TLRs/MyD88 pathway proteins in each group of cells( xzs )

Groups TLRs MyD88
NG group 1.52+0.16 1.86+0.45
HG group 5.38+0.69 * 4.95+0.42*
SGLT-2i+HG group 3.65+0.46® 3.52+0.35%
F 78.61 71.54
P <0.001 <0.001

Note: Compared with the NG group, *P<0.05; Compared with the HG group, *P<0.05.

JL, eF AR B A FRAS ] . PR A BE 2 T 30 B A0 B A B 4
FNTHBERREAS , DI 3G C M 008 KU o RS 2 T, 9 2 4T
B R R Rk SGLT-2i J&—Flhy 32 R F TR G T B 1
A28 . H S FIRTFRAG , FR AR 2 AR RAS . SGLT-2i
S L A ST /NG Y SGLT-2 WM, W/ 4 4 W i) 2 L
W, TR S P HI . SGLT-2i 3 33 0 il 15 HF v i SGLT-2,
B RAEHE, T LA S5 A M o RIS, SRR FALHIAS 2
FIF 408 98 oG AR 4 XU, AR X e 4 37 e BR T R
Wi4h, SGLT-2i i — RANEFER 25 4b . — 7 ThT , 8 1 Y A
FREALILE , A1 B0 M4 RGN NEE . 38 1 il & A
PESFI AR, SGLT-2i AT LABR il e A, A B P . 55—
D7, BT AT LAY PREE R, S5 B IR EE R . SGLT-2i f)
XS AE 25 AT B0 MU0 AU IR R 1K . Z2 T 9T 26
SGLT-2i IS A FLFEME Y, Hnl fEHLE B TR0 e s
5, R A RN RAE , 2 30E P DTRE o 3% SR 1Y) 25 A% F
PRI £ R U AT R L FENR PRI AN R IR v,
AARE A WA T BT R S BE ™, SGLT-2i AJ REid &L 1)
il F SRR T A , G P B A e 2 s . 6k, SGLT-2i
TR T DA 3 0 4 i R H AT Ml S AR RO DNA 451453 , 1F
— R R AN A A B S NG AR EL, HG 21 40 it
(B i & R (P<0.05); 5 HG ZHAH H, SGLT-2i+HG £H 411 i
%R [ F(P<0.05), 12 h B} 24 h BFEdA] &, 5 NG A1,
HG M Mu g o33 W2 TH w5 (P<0.05); 5 HG 4 Ik,
SGLT-2i+HG A4 JH 1= %3 B & N (P<0.05), $27R mAs
S HAECs 4=, 1 SGLT-2i 1] LIAG %0 il B ligs S 4n
T,

TLRs i85 24 Toll FEAZIAE St , RETUIFIm L i A=
WIS R AR, TLRs 3 AR SRAE RN 20 B8 N3 o 1

s AR R SRRV T . TLRSs 38 B& AR TR 1 30 17 45 Rl e

A, ST B g8 SN, (I3 I P g8 oy 28 7 A=, TLRs S
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b, AR AR AR, $27R , SGLT-2 #ifil |41+ TLRs /)
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1R 2y FREIR 5244 (Pattern Recognition Receptors, PRRs)

SEERIIE MyDS88 i i iU MyD88 Ji B 23 fil & — R AF &

Tl i, AL FERE IR L | JE T S R TR R A , T s

YRBELNL, 5| & AAE SN A O 2, d MyD8S 3 fif 2

{55 g2 2 R TS 22 D AT BT, MyDS88 Sl B G 23 5 | R 2

FRECIEALE], B FIEBRmIEA 1, 5 NG 404 1k, HG 41

TLRs MyD88 # 1K A7k I (P<0.05); 5 HG AL,

SGLT-2i+HG #H4iiifg TLRs ,MyD88 FKik/KF- FFE (P<0.05)$%

7, TLRs/MyDS88 3 i 75 2 5 Siliigs 519 A 3l ik i K 2 i 1

B IR T, T SGLT-2i A Sl 1%
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