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[(# ZE] HBHM: AIREMEEREL (Ang-1) FIEEERRMEEZ K2 (Tie2) 061 50X w55 3 0
ko B 4ii (HUVECs) HZ W2 mrEm, MBI HERDLE . FEk: Wb EhE (30 mmol-L 1)
K3 HUVECs, R 0. 200, 500, 1000#12 000 pg-L. " Ang-1 %0, 2500, 5000 #17 500 nmol-L~*
Tie2 i 5 Ab BEAN M, A0 BOAH & 8 (CCK-8) LM 40 g 7% P, 0 % Ang-1 F1 Tie2 3 ifi 7 5 {
VR M B2 o A 79 B ) &K I Ang-1 F Wi 40 g J5 HUVECSs b 3% ¥ 4 %5 5 K F . HUVECs 41 jifg b
LA R A TR (NG . mifEM4 (HG4l) . HG+ Tie2 Ml H4l (HG+In-Tie24l) . HG+
Ang-141 . HG+Ang-1+Tie2 #i il 14l (HG+ Ang-1+1In-Tie241l) 1 HG+ Ang-1-+ 8% i Bt UL EE 3-34
fiti (PI3SK) #ilF4l (HG+Ang-1+1Y29400241) ., 5-ZHedE-2'B EIRMEBERZ T (EAU) 3L 45 41
20 H 3G TS Pk, W /T AL T BE (YO-PRO-1/PT) 5 K6 I 4% 48 40 i 08 1= %, 52 29% % %€ # PCR
(RT-qPCR) #4604 20 40 il tp Ang-1 1 Tie2 mRNA 357K F, Western blotting 1 46 I 5% 20 410 ffd
Tie2, #AMFZHEN 1 (GLUTL) MAEHHEEZEH A4 (GLUT4) & RIKKF L#RR L PI3K
(p-PISK) /PI3K I AL 2 (134 (p-AKT) /AKT Hfl. £58: CCK-8#ERM, 50 pg-L ' Ang-11
B, 200 pg-L " Ang-1fE I HUVECs 48 h 5 HUVECs 41 g i ¥ & 7+ & (P<<0.01); 5 0 nmol-L "
Tie2 M HI | L4, 2500, 5000H17 500 nmol-L " Tie2 M #I#|/E F F HUVECs 40 i 1 1 B B IR AE (P<<
0.01); Ang-1 71 Tie2 1 il 31 & £ ££ % B 43 51~ 200 pg+ L' &% 2 500 nmol- L™, 5 NG 4 &, HG4H
HUVECs 3% h ik F 875 (P<<0.01); S HGA A, Ang-141 HUVECs L #i %4
Bl 7K B R B AR (P<<0.01). EdUEKM, 5 NG E, HGY HUVECs 8458 36 W B R IK (P<
0.01); 5 HGH WK, HG+In-Tie2 44 HUVECs 34 5§ 7% ¥£ B B &A% (P<<0.01), HG+ Ang-14
HUVECs ¥ 5 3% M 0 B 7H i (P<<0.01); 5 HGHAng-14H L%, HG+Ang-1+1In-Tie2 44 fl HG+
Ang-1+1Y294002 41 HUVECs ¥4 78 1% £ ¥ ] i FE A% (P<<0.01). YO-PRO-1/PLEkAIN, 5 NG 4L
B, HGA HUVECs TR B I+HE (P<<0.01); S HGHYE, HG+In-Tie2 4l HUVECs # 1= %
B Tt E (P<<0.01), HG+Ang-14d HUVECs A T- %8 B FEML (P<<0.01); 5 HG+Ang-1411L%#&,
HG+ Ang-1-+In-Tie2 4 Al HG+ Ang-1+1Y294002 2f HUVECs ¥4 - R ¥/ 8 7+ & (P<<0.01). RT-
qPCRIER, 5NGHHH, HGH M HG+In-Tie2 41 HUVECs ' Ang-1 1 Tie2 mRNA 2 1k 7K -2
BRFEMR (P<0.01); S HGHHH, HG+In-Tie2 2 HUVECs # Ang-1 il Tie2 mRNA & ik 7K 3 24 ]
WA (P<<0.01), HG+Ang-141 HUVECs H Ang-1H1 Tie2 mRNA kK- FE W BT (P<<0.05);
HHG+Ang-14 L4, HG+Ang-1+1In-Tie2 4l fil HG+ Ang-1-+1Y294002 21 HUVECs H' Ang-1#ll
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Tie2 mRNA 3 ik /K ¥ ] i f& ik (P<<0. 058 P<<0.01)., Western blotting ¥4l , 5 NG 41 %%,
HG 41 HUVECs 1 Tie2 2 135 K F B 8 % (P<<0.01), GLUT1 A GLUT4 & (14 5K F 30 &
e (P<<0.01); 5 HGH HE, HG+In-Tie2 44 HUVECs #' Tie2, GLUT1 M GLUT4 & 1 % ik K
S35 B B FE AR (P<<0.01), HG+Ang-1 41 HUVECs H Tie2 % 4 % 35 /K F B & J+ 75 (P<<0.01),
GLUT1 f1 GLUT4 % (1 £ ik K F W B AR (P<<0.01); 5 HG+Ang-1411%, HG+ Ang-1+1In-
Tie2 41 F1 HG+ Ang-1+1.Y294002 4l HUVECs 1 Tie2, GLUT1 M GLUT4 & {4 % 1k /K - 24 05 & [ %
(P<<0.01). S5 NG LE, HG 4 HUVECs H p-PI3K/PI3K fil p-AKT/AKT A B B T+ (P<
0.01); 5HGH %, HG+In-Tie2 4] HUVECs ' p-PI3K/PI3K il p-AKT/AKT H {7 B & [ A%
(P<<0.01), HG+Ang-1 %1 HUVECs H p-PI3K/PI3K Fl p-AKT/AKT HAH ¥ 0] RS (P<<0.0D; 5
HG+ Ang-141H#, HG+ Ang-1+1In-Tie2AM HG + Ang-1+1Y294002 41 HUVECs H p-PI3K/PI3K #lI
p-AKT/AKT HAE ¥ B 8 BE AL (P<<0.01) . & : Ang-1 7] F i & B 85 38 HUVECs tf GLUT1 #
GLUT4 ik, Ang-15 Tie2 454 1l fEid PI3K/AKT {5 S F M GLUT1I M GLUT4 2 5 i s 55
HUVECs Y ] % B % iz .

[Rim]  BEIRAER; M ERE L WAMEEEHE A, BERMEZIE2; AR BEILRE 3- WG ;
A O B

[FESHES] R587.2 [XEkFREB] A

Effect of angiopoietin 1 and tyrosine kinase receptor 2 inhibitor
on glucose transportation in endothelial cells and its mechanism

BAI Bing', ZHANG Qian®, PU Tao', NI Yu', HU Tingting', HU Linhong', YANG Yibin'
(1. Department of Nephrology , Affiliated Hospital, Zunyi Medical University, Zunyi 563000, China;
2. Department of Comprehensive Medical Sciences, First People’s Hospital, Zunyi City, Guizhou
Province, Zunyi 563000, China)

ABSTRACT Objective: To study the effect of angiopoietin-1 (Ang-1) and tyrosine kinase receptor 2
(Tie2) inhibitor on glucose transportation in the human umbilical vein endothelial cells (HUVECs)
cultured under high glucose conditions, and to clarify its mechanism. Methods: The HUVECs were
cultured in high glucose (30 mmol-L ') in vitro and treated with 0, 200, 500, 1 000, and 2 000 pg-1.~!
Ang-1 and 0, 2 500, 5000, and 7 500 nmol-L ' Tie2 inhibitor; cell counting kit-8 (CCK-8) method was
used to detect the cell activity to screen the optimal concentrations of Ang-1 and Tie2 inhibitor. Glucose kit
was used to detect the glucose level in the supernatant of the HUVECs after Ang-1 intervention. The
HUVECs were randomly divided into blank control group (NG group) , high glucose group (HG group) ,
HG+ Tie2 inhibitor group (HG+1In-Tie2 group) , HG+ Ang-1 group, HG+ Ang-1+ Tie2 inhibitor group
(HG+Ang-1+1In-Tie2 group) , and HG+ Ang-1+phosphatidylinositol 3-kinase (PI3K) inhibitor group
( HG+Ang-1+1Y294002 group). 5-Ethynyl-2'-deoxyuridine (EdU) method was used to detect the
proliferation activities of the cells in various groups; YO-PRO-1/PI method was used to detect the
apoptotic rates of the cells in various groups; real-time fluorescence quantitative PCR (RT-qPCR) method
was used to detect the expression levels of Ang-1 mRNA and Tie2 mRNA in the cells in various groups;
Western blotting method was used to detect the expression levels of Tie2, glucose transporter 1 (GLUT1),
and glucose transporter 4 (GLUT4) proteins and the ratios of phosphorylated PI3K (p-PI3K)/PI3K and
phosphorylated protein kinase B (p-AKT)/AKT in the cells in various groups. Results: The CCK-8 assay
results showed that compared with 0 pg-L. ' Ang-1 group, the activity of the HUVECs was significantly
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increased after treated with 200 pg+L. ~' Ang-1 for 48 h (P<C0.01) ; compared with O nmol-L ~' Tie2
inhibitor group, the activity of the HUVECs was significantly decreased after treated with 2 500, 5 000 and
7 500 nmol-L ~! Tie2 inhibitor (P<C0.01) ; the optimal concentrations of Ang-1 and Tie2 inhibitor were
200 pg-1. Tand 2 500 nmol-1L ', respectively. Compared with NG group, the glucose level in the supernatant
of the HUVECs in HG group was significantly increased (P<C0.01) ; compared with HG group, the
glucose level in the supernatant of the HUVECs in Ang-1 group was significantly decreased (P<C0.01).
The EdU assay results showed that compared with NG group, the proliferation activity of the HUVECs in
HG group was significantly decreased (P<C0.01) ; compared with HG group, the proliferation activity of
the HUVECs in HG+In-Tie2 group was significantly decreased (P<Z0.01), and the proliferation activity
of the HUVECs in HG+ Ang-1 group was significantly increased (P<C0.01) ; compared with HG+ Ang-1
group, the proliferation activities of the HUVECs in HG+ Ang-1+41In-Tie2 group and HG+ Ang-1+
1.Y294002 group were significantly decreased (P<C0.01). The YO-PRO-1/PI assay results showed that
compared with NG group, the apoptotic rate of the HUVECs in HG group was significantly increased (P<C
0.01) ; compared with HG group, the apoptotic rate of the HUVECs in HG+1In-Tie2 group was
significantly increased (P<C0.01), and the apoptotic rate of the HUVECs in HG+ Ang-1 group was
significantly decreased (P<C0.01); compared with HG+ Ang-1 group, the apoptotic rates of the HUVECs
in HG+ Ang-1+1In-Tie2 group and HG+ Ang-1-+1Y294002 group were significantly increased (P<<C
0.01). The RT-qPCR results showed that compared with NG group, the expression levels of Ang-1 mRNA
and Tie2 mRNA in the HUVECs in HG group and HG+1In-Tie2 group were significantly decreased (P<C
0.01) ; compared with HG group, the expression levels of Ang-1 mRNA and Tie2 mRNA in HG+
In-Tie2 group were significantly decreased (P<C0.01), and the expression levels of Ang-1 mRNA and
Tie2 mRNA in the HUVECs in HG+ Ang-1 group were significantly increased (P<C0.05) ; compared
with HG+ Ang-1 group, the expression levels of Ang-1 mRNA and T7eZ mRNA in the HUVECs in HG+
Ang-1-+1In-Tie2 group and HG+ Ang-1+1.Y294002 group were significantly decreased (P<Z0. 05 or P<<
0.01). The Western blotting results showed that compared with NG group, the expression level of Tie2
protein in the HUVECs in HG group was significantly decreased (P<C0.01), and the expression levels of
GLUT1 and GLUT4 proteins were significantly increased (P<C0.01) ; compared with HG group, the
expression levels of Tie2, GLUTI1, and GLUT4 proteins in the HUVECs in HG+1In-Tie2 group were
significantly decreased (P<C0.01), the expression level of Tie2 protein in the HUVECs in HG+ Ang-1
group was significantly increased (P<C0.01), and the expression levels of GLUT1 and GLUT4 proteins
were significantly decreased (P<C0.01); compared with HG+ Ang-1 group, the expression levels of Tie2,
GLUTI, and GLUT4 proteins in the HUVECs in HG+ Ang-1+1In-Tie2 group and HG+Ang-1+
1.Y294002 group were significantly decreased (P<Z0.01). Compared with NG group, the p-PI3K/PI3K
and p-AKT/AKT ratios in the HUVECs in HG group were significantly increased (P<Z0.01) ; compared
with HG group, the p-PI3K/PI3K and p-AKT/AKT ratios in the HUVECs in HG+In-Tie2 group
were significantly decreased (P<C0.01) , and the p-PI3K/PI3K and p-AKT/AKT ratios in the
HUVECs in HG+Ang-1 group were significantly decreased (P<C0.01) ; compared with HG+ Ang-1
group, the p-PI3K/PI3K and p-AKT/AKT ratios in the HUVECs in HG+ Ang-1+1In-Tie2 group and HG +
Ang-1+1.Y 294002 group were significantly decreased (P<C0.01). Conclusion: Ang-1 down-regulates the
expressions of GLUT1 and GLUT4 in the HUVECsS cultured under high glucose conditions; the binding of
Ang-1 to Tie2 may down-regulate GLUT1 and GLUT4 via the PI3K/AKT signaling pathway to
participate in the glucose transportation in the HUVECs cultured under high glucose conditions.

KEYWORDS Diabetic nephropathy; Angiopoietin-1;  Glucose transporter protein; Tyrosine kinase

receptor 2; Phosphatidylinositol 3-kinase; Protein kinase B
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B K 9% B 9% (diabetic kidney disease, DKD)
2 WE PR I 78 9 722 B 5 B0 U 45 A RN B RE e
A5 B R AL N B, (R R IO
PR 12 Mk LA O RE B oD BT A N R R
M B E Y, M4 ZE 1 (angiopoietin 1,
Ang-1) BMEAMZE (angiopoietin, Ang) FKIEH
FEWZ —. BRI Z K 2 (tyrosine kinase
receptor 2, Tie2) J&—Fl N K 4 i e k2 Ak, )
AR TN BTA A N R i R . BF g
FW: Ang-15 Tie2 45 & Jm i i O W 16 e LR 3-
¥ B (phosphatidylinositol 3-kinase, PI3K) /& H
W B (protein kinase B, AKT) {55, BA
TGN K T T N A RS | AR A
B HEFF A RS E | BRI M A A A T AT R S
R o TR 258 i 1 5 R AZ KK (insulin receptor
substrates, IRSs) /- F ARG EZKEY 1 (insulin
receptor substrate-1, IRS-1) /PISK/AKT {5 %= i@
65 2 WA v R A L 2 1 AR R e
T 200 0T 7 W A B8 L, L A A B ML | Y
& Wi 2 1 (glucose transporter, GLUT) A
AL A F b S A S T X2 S5 . B R
o 1% % 3 i PISK #i® AKT J#% GLUT4 #5328 .
CHANG % 7' 75 e Bl 35 3% (9 N 3= 20 ik 9 B2 40 it vh
K BRI &y 2R 5 TRS-1 Z 46 B GLUT1 B3 ik M
M i o HE A 4 W R IRCRE J o AR BT 538 2o BELIBT Tie2,
it Ang-1 38 1 PISK/AKT 15 5 18 B 0 17 = 8 1%
F= N B # OBk N 40 i (human umbilical vein
endothelial cells, HUVECs) i % % 1% i /9 1£ /i,
5 752 DKD By iy $1 (17 R A0

1 MRS ®

L1 @i . 2ZXAFME HUVECs (Ll
AWAEYHEARBOARAE) . HA4mE (£
GibcoAw]), HEEmE ( LdgbThr T AR R 0 f
PR 2 ), Ang-1. Tie2 # il 7 A1 PI3K # i 51
LY294002 (3 E MedChemExpress 23 &) ), i % bl
WA & (B atd ey TR, BeyoClick™
EdU-488 i | & #l YO-PRO-1/PLi 7l & (=
KA A A, S5O & i PCR (real-time
fluorescence quantitative PCR, RT-qPCR) &7 &
(R RFEL AW HRAREGRAF), DRI AKT
PiMk . BiBER L AKT (phosphorylated AKT,
p-AKT) (Serd73) #Hifk . bt Tie2 Hr ik /bt
B-TubulinHif& (I Proteintech A 7)), H Pk iR

ft PI3K (phosphorylated PI3K, p-PI3K) p85
(Tyr458) [Tyrd67] /p55 (Tyrl99) Hiik . bt
GLUTI1 HU M f % 3t GLUT4 H 4k (35 [ Affinity
Biosciences /A A ), ¥t PI3K-p85 HL ik (3£ [ Cell
Signaling Technology /A Al ), B ALY EE . 1L
EHUNR PO YR P (ERDUR HE R AR Y
RABRAF) ., CX41-32C02 BI85 B (HA
Olympus 2 7)), NanoDrop 1000 (3& [ Thermo
Scientic 24 7] ), CFX Connect RT-qPCR Y ( 3&
Bio-Rad A A ) .
1.2 i 3E 5= Ang-1 & Tie2 37 %) 7 & B # &
BEAb T3 B0k KA HUVECs #% B 45 L 4 X 104
9 MR B R B P T 6 L 4 M B IR M, 4% IR
Bk [10-11] M8 24 hm, FH 20k B 4 5
0, 200, 500, 1000 F12 000 pg-L " Ang-143 %
Fi g% 24 M 48 hJm , A FH 40 M i B0 K & 8 (cell
counting kit-8, CCK-8) ¥ K Wl 40 ML 1% £ , 0 ik
Ang-1 fie B /F W B2 o B b T X B A KO
HUVECs % I8 & £ 4 X 10"~ 41 Jifd /Y %% £ 32 Fh T 6 4L
I RE AR, g 24 h)E, AHlmA 0. 2500,
5000 1 7 500 nmol+L " Tie 290l 5 Fi4L ¥ 3 h, Hn
A 200 pg+L ' Ang-14bFR 401 48 h, F]H CCK-8ik
FH) A 0 4 B S M, R R Tie2 410 1 5N A AR AR
1.3 Z®4o4a T X504 KB HUVECSs
F 0T 6 FL 40 MBS IR M, BE AL AT b A H X IR
(NG4l) . mbifEH4 (HG4l) . HG+ Tie2 4
fl4l (HG+In-Tie2 21) . HG+Ang-14 . HG+
Ang-1-+Tie2 M # # 41 (HG+ Ang-1-+1In-Tie2 41 ) #l
HG+Ang-1+PI3K #l il # 44 (HG+Ang-1+
LY29400241), HA NG HAHFIHF 5. 5 mmol-L !
WA BE G R (RIRRE) $%9% 48 hy HG 41 40l
FFH 30 mmol- L™ "#j & #1148 h; HG-+1In-Tie24H
M AR R 72 454, 2 500 nmol-L ™" Tie2 #1 il
FITH3h 5, &M 30 mmol-L "4 %54 T 1 48 h;
HG -+ Ang-1 20 4 i 76 AROME 35 35 200, 200 pg-L"
B Ang-1 T 3h J5, 30 mmol-1.~ "4 %5 b 1 7 41 iy
48 h; HG+ Angl+In-Tie2 2H 40 Ji 76 AR % 1 35 &5 1
T, 200 pg+L"" Ang-18 4 2 500 nmol-L " Tie2 #1J
Hl7)F #i 3 hJ5, 30 mmol-L "% 2 ¥ T 7 48 h;
HG+ Ang-1-+1.Y294002 41 40 Jid 76 % i 55 5% & 1
T, 200 pg-L™" Ang-1 ¥4 10 pmol-L ™" PI3K #J
il 77 1LY 294002 1E I 3 hJ& , 30 mmol-L " 4 %5 4
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T 48 ho LY294002 ¥ fE 2% Sk [8-12].
1.4 CCK-8#k:#m & HUVECs T Hi4h
&, 2% CCK-8iA M & UM M A CCK-8¥ W,
YA S TR FRA N AR SLRE SR 1 h, SR bR AL T
1 450 nm Ab A6 W 4 2 48 BB WO FE (ADME, T
B M. M= O A A4
AfE) / GFEAABE—FFHAE) X100%,
1.5 &AAE#HMNEMLHUVECs LFERTH 8B
K AL TR R KB HUVECS B AL 4
2 EX A (NG, mfEEHNA (HG4) A
Ang-141; NG440 i A A & 5.5 mmol- L~ %45 b
M BE R IR R, HG AL 40 i A H & 4 30 mmol-L !
W B SR EE R 9R . Ang-1 4RI 200 pg- Lt
Ang-1 ZbPRANAL A8 ho WX SEARML, FH A 66
30 min, PFH KK E 340 nm, ZHiRA & UL
FHEAT IR, FAF R, 75340 nm P . 37 °CF
WEE 5 min (IR AR WOGEE I A, 5k L L%
] F2 I W — AL i A 37 CHYK A, 5 min J5 ic &
340 nm K NG E N A, HE AA, AA=
A,—A,, %MK (mmol- L) = (KM AA/
WS il AA) XA U TR
1.6 5-T % & -2' Bl & & E = # ¥ (5-ethynyl-
2'-deoxyuridine, EdU) 3 # | & 42 %9 fig, 3% 75 7& &
HUVECs F#iJ5, &M EIU UMW IA EdU K
M, THFEM PSR 3~4h)5, WEREFHE
B, PBSEMIRIEDE 3R, BIR5min, 4% ZRKH
%05 B 2 20 min, A PTY i, %% il B
WM, A EAU 40 Ml kz gk e, RICH B R
B A EAU (9 40 M 4% 2 85 6. 4 5 B BL S 1T 45 A
100441 il v EAU PHPE A0 MY B 40 %, DL EdU FH#
20 0 3R AR A% 2 A L A 0 M
1.7 =% /# 4 & % (oxazole yellow/propidium
lodide, YO-PRO-1/PI) # @ & 41 % jo A — %
HUVECs T #i )5, it A YO-PRO-1/P1#; I ,
WwEEIEH 5~20 min, WHE L R)G, 7E256 B MEE
TP R, YO-PRO-1 Y 0, [ 2 i
G, MEWEK (Ex) /REEK (Em) =
491/509 nm; PT YL B 4 jl oy 20 (5, Wk
¥R (Ex) /Z$HEK (Em) =535/617 nm, %
6B FREALIEER S S (L. AT A
b AT ARRE, &40 dH) JE 2004 A0 fe, T
BTN TS T, BN TR A0
T2 = (YO-PRO-1 4 0 [V 241 Jd 5+ P13 £ FH 7

%) /200<100% o

1.8 RT-qPCR 4% @ & 4 HUVECs # Ang-1 #=
Tie2 mRNA & & KF  WHEMM, FAMALmL
TRIzol i 7 24 fi% 40 ffl $2 B % 2H 40 e & RNA,
BeyoRT™ Il ¢cDNA & il 5l & & s cDNA J&5 F] 1
PCR i #) & # 17 RT-qPCR B k6 ), J2 )i 45 9% .
94 °C. 5min, 94°C., 155, 56 °C. 25s, 72°C,
10s, 354 fEH; 65°C, 20s, 95°C. 20s. 51¥
¥ 8. Ang-1 b iF 51 % 5-CCACAACCTTGTC-
AATCTTTGC-3', Ang-1 F#i 51 % 5-TTACAGT-
CCAACCTCCCCCA-3'; Tie2 I ii#51 4 5'-CCCA-
AGCCTTCCAAAACG-TG-3", Tie2 T34 5'-
TTGCCCTCCCCAAT-CACATC-3'; GAPDH I
I 51 ¥ 5-GCACAGTC-AAGGCCGAGAAT-3,
GAPDH F 514 5-GCCTTCTCCATGGTGGT-
GAA-3'. VA GAPDHhINZ, R 2 > 9%EitH H
14 K& K 3B K- o

1.9 Western blotting # # M| & 28 4@ f& ¥ p-AKT/
AKT #= p-PI3K/PI3K 44 & GLUT1 #= GLUT4
FY REARF HUVECsTHUR, WEME, A
2 mL 38 RIPA Z4# )5, 4°C. 10000 remin ' Bf.0>
20 min, WHCARME W, A RS AL IR 20 pg
BEM LR, SDS-PAGEH ¥k, NCH B, /NRHT
AKTHiff (1:800) . RPt#fRfb AKT (Serd73)
Fofk (1:500), /NEPEPISK-p8SHifk (1:1000) .
Bt Tie2 ik (1:800) . /N Bt Beta Tubulin #t
& (1:800). %yt GLUTIHIK (1:1200)., %
o GLUT4 Hiifk (1: 1 000) 44T p-PI3 Kinase
p8SHLIR (1:800), 4 CHEHF IR, PBST & nhifk
THPE 3, A 10~15 min, Sl A HRP B s bt i/
Yo PR T 2 he N A ECL &6 7 #E4T 3148,
K H Image JEH 20 B 8 1 254 JKBE(EL, DA B-Tubulin
HNZ, IR ENEAREKE. BWEAREK
F=HIE A &N KEE/ NS E AW KEE
1.10 %t ¥ a4 KA SPSS 21. 08 ik f1 411
SN o AU AN A TR PE A TR A0 BT R
W BE K . S HAMAEH Ang-1F1 Tie2 mRNA £ ik
KB GLUT VR GLU T4 8 H #A K- LUK p-AKT/
AKT F1p-PI3K/PI3K HAE RIS G IEZS 734 HoJy 255¢
PLats o, 241 IFEAS 35 50 b 4R F BN R )y
ZEGY AT, A )RR A S5 0P T L 3R T SNK - g K 5 o
PLP<<0.05 A ZSHGI#E X,
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2.1 Ang-lZBERAEB#E 5HO0pg L ' Ang-llb
., 200 pg-L ' Ang-1 /£ J§ HUVECs 48 h J5 ,
HUVECs 21 Mg 3% 5 B & A& (P<<0.01), H fil
Ang-1 ¥ FF FAE JH i fa) HUVECs 248 i 3% 1 22 &
TGt L (P>0.05), [ABFZ 2% 3k [10],
Ji 42 S0 56 R 200 pge L' Ang-1 7E o F i Mk .
e

£1 FFEEE Ang-1MHFAERT HUVECs TEHE
Tab. 1 Activities of HUVECs after treated with different

concentrations of Ang-1

Concentration of Cell activity
Ang-1[p,/(pg-L D] (t/h) 24 48

0 1.0340.05 1.1240.05

200 1.144-0.02 1.31+0.10°

500 1.1040.03 1.274+0.44

1000 1.1140.03 1.0940.16

2000 1.1040.04 1.014+0.07

'P<0.01 compared with 0 pg-L.~" Ang-1.

2.2 Tie2#HH AN ZAERERF#E 5 O0nmol-L
Tie2 il 7] L%, 2 500, 5000 A7 500 nmol-1 !
Tie2 3 7 /£ ] F HUVECs 40 i 1% ¥ 0 W F& ik
(P<<0.01), [MmZ%3Clk [11], F2ssm R
2 500 nmol-L~" Tie2 il FI/E R T-Hid B . WL 1,

1.5

A (450)

0 2 500 5000 7 500
Tie2 inhibitor [cy/(nmol-L )]

"P<C0.01 compared with 0 nmol+ L™~ Tie2 inhibitor.
B 1 AW E Tie2 0 #l5 F 85 HUVECSs 1 #
Fig. 1 Activities of HUVECs after treated with

different concentrations of Tie2 inhibitor

2.3 Z#ZAHUVECsEEH&+THHH/ATF SHSNGHA
H#, HG 4 HUVECs I Wi 2 % 15 K7 B 2 7
# (P<<0.01). 5SHGA#, Ang-141HUVECs I+
TR TR AR KCOE B B REIR (P<<0.01). WA 2.

40

30F

20F

10F

Level of glucose[cy/(mmol-L ™ 1)]

0
NG HG Ang-1

"P<0.01 s NG group; “P<<0.01 vs HG group.
B2 &4 HUVECs FiEW P H%REKYE
Fig. 2 Levels of glucose in superntant of HUVECs in

various groups

2.4 ZBHAHUVECs#®¥aFHE 5NGYLEK,
HG 4 HUVECs 34 % % 1 W1 & F& ik (P<<0.01) .
5 HG 4 %, HG+In-Tie2 4 HUVECs 4 54 ii%
P W REME (P<<0.01), HG+ Ang-141 HUVECs
BEEE B E (P<<0.01)., 5 HG+Ang-144
b %5, HG+Ang-1+1In-Tie2 240 Ml HG-+ Ang-1+
LY294002 2L HUVECs 34 5 7if ¥ ¥ B B fFE AL (P<<
0.01). WKl 3F4,

2.5 Z##MHUVECsATH SNGAHHE, HGH
HUVECs § T2 W] W 7+ & (P<<0.01). 5 HG 4
&, HG+In-Tie2 44 HUVECs il T- R 0] & I &
(P<<0.01), HG+Ang-141 HUVECs ¥ T2 R B &
Bt (P<<0.01). 5 HG+Ang-141 L%, HGH+
Ang-1+1In-Tie2 4 F1 HG+ Ang-1+1Y294002 4]
HUVECs# =33 i 7t m (P<<0. 01), WIEI5F16,
2.6 Z 4 HUVECs ¥ Ang-1#= Tie2 mRNA % ik
AF O HNGY H#H, HG 4 Ml HG+In-Tie2 41
HUVECs H' Ang-1F1 Tie2 mRNA % ik /K 35 81 &
Bk (P<<0.01)., 5 HGHAH#, HG+In-Tie2 4
HUVECsH Ang-1F1 Tie2 mRNA 35 7K F- 34 15 i [#
ik (P<<0.01), HG+ Ang-1%1 HUVECs " Ang-1#
Tie2 mRNA LK FHH B FE (P<0.05. 5
HG+Ang-1 41 %, HG+Ang-1+In-Tie2 41
HG+ Ang-1+1.Y294002 41 HUVECs H Ang-1 F
Tie2 mRNA Rk K B EEL (P<<0. 058 P<<
0.01), W32,

2.7 %#HUVECs ¥ GLUT1.GLUT4 %= Tie2 &
B &kAKF HNGY K, HG 4 HUVECs H
Tie2 & FRIXAKFIIRFEM (P<0.01), GLUTI1H
GLUT4 & H R B/KFH U R I & (P<0.01).
5 HG# L%, HG+1In-Tie2 4l HUVECs 1 Tie2.
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Fig. 3 Proliferation of HUVECs in vari
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Fig. 4 Proliferation activities of HUVECs in various

groups

GLUTI1 M GLUT4 & [ R B KF B EMR (P<
0.01), HG+Ang-14 HUVECs # Tie2 & 1 % ik

NG HG HG+In-Tie2

YO-PRO-1

100 pm 100 pm

PI

100 pm 100 um

Merge

100 pm 100 um

Bl 5

100 um |-

1:00 pm
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HG+Ang-1+
In-Tie2

HG+Ang-1+

HG+Ang-1 LY 294002
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100 pm 100 um

i 4 10'0';111‘1 “,100 pm

ous groups detected by EAU method

A IR (P<<0.01), GLUTIMGLUT4&EM
PR E I B L (P<<0.01). 5 HG+ Ang-141
It %, HG+Ang-1+In-Tie2 4 #1 HG+Angl+
LY294002 41 HUVECs # Tie2, GLUT1 M GLUT4
HARIKAKFEY R (P<0.01), WK 7,
2.8 &4 HUVECs ¥ p-PI3K/PI3K #o p-AKT/AKT
WA S5 NG4A#, HG 4 HUVECs H p-PI3K/
PI3K #1 p-AKT/AKT HWAEH B BT m (P<<0.01).
S5HGH %, HG+In-Tie24l HUVECs H1 p-PI3K/
PISK il p-AKT/AKT LfE ¥ W R (P<<0.01),
HG+ Ang-141 HUVECs #1 p-PI3K/PI3K #l p-AKT/
AKT H (B 0 8 B (P<<0.01) . 5 HG+Ang-141
It %, HG+Ang-1+1In-Tie2 21 il HG+ Ang-1+
LY294002 41 HUVECs ' p-PI3K/PI3K Hl p-AKT/
AKT HAEB B R AL (P<<0.01). WIS,

it
DKD 24 bR f i DL i ™ A9 i 4 O KA

HG+Ang-1+
In-Tie2

HG+Ang-1+

HG+Ang-1 LY 294002

100 pm 100 pm

100 um
100 pm

100 pm

100 pm

100 pm

100 pm 100 pm

YO-PRO-1/PIE&KN &4 HUVECs B T-E M

Fig. 5 Apoptosis of HUVECS in various groups detected by YO-PRO-1/P1 method
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Fig. 6 Apoptotic rates of HUVECs in various groups

F2 FBUUHUVECsH Ang-1H1Tie2 mRNAFEKFE
Tab. 2 Expression levels of Ang-1 and Tie2 mRNA in
HUVECS in various groups

Group Ang-1 mRNA Tie2 mRNA
NG 1.0840.12 1.0840.13
HG 0.3540.03" 0.7040.06"
HGH+ In-Tie2 0.19-£0.014% 0.4340.07"44
HG+ Ang-1 0.96-£0.09" 1.0040.13*
HG+ Ang-1+In-Tie2 0.4240.05" 0.6540.07"
Ang-1+1.Y294002 0.3040.04" 0.7940.07"

'P<<0.01 ws NG group; “P<C0.05, ““P<C0.01 vs HG group;
*P<<0.05, "P<C0.01 vs HG+ Ang-1 group.

HEREXEZEH KBS, e SR
(chronic kindey disease, CKD) # 3 Z 9 H Z —
C A 2 R 52 18 A ) B B A5 0 B s 18 12 1 A
IF e BRI, B R A B 2 B
IS 40 B AR AR T IS PN R e I W T Y
FOASE, FrSE Mo E S mAs N, B
tE 3K Bl K 0 BEL T AR, 5 L RS DN sk ek AR R
B NERIE R, S B /0N 35k % 51X 400 i A0 ik ot 34 A=
INE B BT HEAL B 2R /N R EE AL T 2R
Mo Angre—RIEEME LR EN ST, 20H
44t (Ang-1, Ang-2, Ang-3. Ang-4)., Ang-1
WO T ME . N B AT . IR
HEZNHE, Tie2 & Ang KIG ML R Z 1k, R 57
PR IR T PN B 20 R I DR B I T A, R
BP0 0 AL N R b SR B A ek

Ang-15 Tie2 856 HAPIN L HMMMH T, FT

TR, FEAGEEE, MR B A 5T A A2 45 i 4
FOEMAER o ST sc s g Ze Mg 2 I £ 5%
M, DA RIS PN R 2 e A B AR e, HE
Hb KB 43 A K Tie2 F PR 1A A1 52 56 A 5% 2 2 57
TE I PR 4 A A 6 Atk -, PR AR S 56 e AR A S
¥, PAHUVECs A#FFExT 4%, WHEA ZH MK
ML T RE . JF 2 N T N B AH MY A DG F 5K .
ARWFGE L5 F Won . Tie2 M4l F4E H HUVECs J&
B2 S H 240 B 4 B Y A R RN, Y Tie2 91 i 58 AR
JFH e B 3K 2 500 nmol- L', 4006 48 48 7E F H &2,
HE5C A SRR 1 Ang-1 68 48 {2 JF
HUVECs By 58 , W H 200 pg- L' B AR 9F 4
M s E R, JFS5E AR 858 5.
[F) FSF 47 26 8 7K ST A6 0 S 56 45 AR W OR - 4 Ang-1
BE K 200 pg- LT BE, HREOBE BR RS OB W, Bk B
Tie2 M i 7 & Ang-1 1) 5 A% 254 T 100 B2 43 501 Oy
2 500 nmol-L "' }% 200 pg+L "', [d A RT-qPCR FI
Western blotting ¥ # Wl 45 £ % /5. Tie2 7
HUVECs H 2 BHME K, 31X R J 22 19 i 5% 85 2 52
Lo 2R

1 R A T 40 A X b RO B, (E A
AP B -9 GLUT A B84 LS8 . i H AT
R EDHAESF GLUTs, Hafi . F48 5 ki
REAJSHIE . GLUTL EZ 43R AE £ 4 . i A B
WK R L 4h ;. GLUT2 & K TE I 5 B 240 i
/1N R 9876 200 0 35 DR RS L O PN R A R O A4 e
iy GLUT3 EERIBEMEAIE, S5 HaEER
AT s GLUTA & T & R BUEPE GLUTs, &
JI 17 20 i R 5 UL 2480 B I B A 20 W e s 1 R AR
it ; GLUTS F 2 RKIA T NS/ g il AR 2 FIE
FEAE R SR, FAE, EEET AT
ZAGLUT &M, Hih GLUT1 B2Ribs R FEE ML
Rz —, 7€ DKD Z B4l it 2 A1 A8 fb v e 25 SC Y
W EAE T 1 AR DR K B A 2 R R R
GLUT1 R AT FHE, 53040 H 0 245 b5 A
IR R A TN W G N AP N
(extracellular matrix, ECM) & ™. GLUT4 &
JiE 5 ARG Z 45 i . 3% 1 GLUTs. 7 DKD ®
WA GLUTA 3k L, Jf 55 5 4 i %0 0 45k
HRUHE Jin R B 3R R M R AR A OG5 B AR AL
R H, GLUT4 Bk fa /N B B0 30 ™ 8 A 2 1R
RN 38 = ARBFIE 45 R WoR . 1E R A
BEVE B 3 52 i HUVECs ' GLUT1 M GLUT4 & (A
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Lane 1: NG group; Lane 2: HG group; Lane 3: HG-+In-Tie2 group; Lane 4: HG-+Ang-1 group; Lane 5: HG-+ Ang-1-+
In-Tie2 group; Lane 6:HG+ Ang-1-+1Y294002 group. P<<0.01.

Bl 7 Western blotting ¥ i F£-H 40 H GLUT1.GLUT4 M Tie2 B EH FIAH K E (A) X EA&E (B~D)
Fig. 7 Electrophoregram(A) and histograms (B—D) of expressions GLUT1, GLUT4 and Tie2 proteins in HUVECs
in various groups detected by Western blotting method

M, —_— *
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Lane 1: NG group; Lane 2: HG group; Lane 3: HG+In-Tie2 group; Lane 4: HG-+Ang-1 group; Lane 5: HG-+Ang-1+
In-Tie2 group; Lane 6:HG+ Ang-1+1.Y294002 group. "P<<0.01.

B8 Western blotting Bl &% 41 HUVECs 1 p-PI3K \PI3K .p-AKT fI AKT B FI Fix ik E (A B H & E (B~C)
Fig. 8 Electrophoregram (A) and histograms(B—C) of expressions of p-PI3K, PI3K, p-AKT and AKT proteins in
HUVECS in various groups

PHYE A, MR IR )5 GLUT1I M GLUT4 & A # MGLUT4H HF£IA L.
NP R, R m T2 HUVECs ' GLUT1 Ang-1 B A PP B 40 M 08 T K A 2 i 48 A Ak
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