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Activation of Polyol Pathway and Its Mechanisms Induced by Glucose in Human Vascular

Endothelial Cells
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[ ABSTRACT)]

investigate its potential mechanisms.

Endothelium, Vascular; Aldehyde Reductase;  Nitric Oxide

Aim To observe the influence of glucose on the polyol pathway in human vascular endothelial cells and to
Methods Human umbilical vein endothelial cells were cultured in vitro with glucose at
The level of nitric oxide (NO) and sorbitol, aldose reductase (AR) AR ac
tivity and the expression of AR mRNA level were detected with highr performance liquid chromatography (HPLC) , nitrate reductase
Results
high glucose groups were higher than in control group ( P< 0.05 or P< 0.01), but the levels of NO in high glucose groups were

lower than in control group ( P< 0.05 or P< 0.01).

different concentrations or for different cultural time.

method, biochemical assay and reverse transcriptiorr polymerase chain reaction ( RT-PCR) . The levels of sorbitol in
Both AR mRNA expression and its activity were dependent on glucose
concentrations or cultural times ( P< 0.05 or P< 0.01) AR mRNA expression and its activity with glucose at 22 mmol/L for 48
h or at 44 mmol/L for 24 h did not increase accordingly, but began to decrease( P< 0. 05) . Conclusion Glucose can affect
the function of endothelial cells such as the increasing prodction of sorbitol and the decreasing systhesis of NO.  The mechanisms

may be that glucose can upregulate AR gene expression and enhance its activity, then activates the polyol pathway in endothelial
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cells.
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RN 0. 25% Jif i I 4 N 5 5% ik P9 52 48 g
(human umbilical vein endothelial cell, HUVEC), £
10% 4= 375 9 M199 this 521 . (5 B AH 22 B s
TP R A A B I A R, 2% e (R R BE A
W28 2~ 3 ARYUMIBE ML 2 BT B4 R S B6 2, X B4
FH& 5.5 mmol/L i & 0 B35 = FL 85 9%, LI 0 R
11 mmol/L+22 mmol/L. }% 44 mmol/L %5 % ¥ 46 A Fr 22
mmol/L i % ¥+ 10 Umol/ L K 28 [ B4 1) 7] ( aldo-
se reductase inhibitor, ART) ZH, 27" 22 mmol/L 78] % ¥#
HNNO0h12h24h ) 48 h 4.

2.2 WRERERNE

WAL 2 L, 8 AR A B J B S R, BRI
10. 0 nmol “F=FLHEIE W A%, ¥ ¥R T, Ii\ 250 UL itk
BEFT 100 ML AR 2K R, 50 C/K¥G, A E G 100
W, I, 50 C/KIE, 508 Bil. FHIbE g & % 500
UL, B 10 ML 9 5E WL BLEE & & 1L BLEE R H Waters
o R L R SR
2.3 —SHERNE

— AR (nitric oxide, NO) A7) &4 H B 5L
HERCE ) TRERE 7P, SR F S IR AL 5 B v I € NO,
PR S Ui B R
2.4 BEUELIRESTEMENE

K F Ohtaka 54538 (1) 77 25 I 5 15 5 58 i B ( al-
dose reductase, AR) 7% 4. W EE 4 BT, B A% 40 B 5 B
B, NN LiSO, 0. 1 mol/L.DL- H i 0. 1 mmol/L
J¢ NADPH 0. 03 mmol/L, 30 ‘Ci#¥ & 30 min J5 1A 0.5
mmol/L. HC1 0. 3 mL & 1 B2, 1A 6 mmol/L. NaOH
(% 10 mmol/L BKME) VEVE 1 mL. F 43 66 FETH
360 nm 4k NADPH ()W fic &, NADPH F T [ 42 fE 3%
7~ AR VM.

2.5 WEFRAEmERN

WA A A, H Trizol 15077 ( Gibeo 2 W™ i) 4% 18
FIEHAE D RIS HA M 2 RNA. B 1 ML 20 =
RNA, 37 Ci# & 1 h Ja R¥EFA K DNA, 72 C41E R
i, B2 WL R EEFE Y AR, BRSNS -
AGAAGCTCAGGGAGCAGGT-3 , T3l ¥ F %K 5 -
GGTCACCACGATGCCITTG-3 , 94 ‘CAE 1 50 s, 60 ‘Ci
K 50 s, 72 CZEAH 1 min, § 3G =P BN 443 bp. B
actin £ U 5 W F % N 5-TCGAATTCTG-
GAGAAGAGCTATGAGCTGCCG-3, K% 51 W1 )% %1 N
5 -TCGGATCCGTGCCACCAGACAGCACTGTGITG-3
(UL ESIYm EiEE TAMTREATA/K), 95C
AP 50 s, 60 CiB 2K 60 s, 72 ‘CIEAH 1 min, B-actin §™
B BN 201 bpo K ¥ M= MIAE 1. 5% B EHE
R Uk, IR L EE G0 )5 T GDS-7600( UVP) it

T 2433, i AR 5 Bactin (K FE ELAR, DA
HELEAE AR mRNA (A% & .
1.6 HiHZEDHH

Bt BRI LL x s Fom, G ¢ ek,
PLP< 0.05 HERA BEE.

2 4R
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HERERE T 24 h )5, WAL LB B N( R 1, Ta
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MR R 24 h J5, NO A R E A (R 1, Ta
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Table 1.  Effects of glucose with different concentrations on
the systhesis of sorbitol and NO in HUVEC (; *s5, n=6).

Groups Sorbitol (nmol/10°cells) ~ NO (Fmol/L)
5.5 mmol/L. Glucose 0.3%0.1 25.720.13
11 mmol/L. Glucose 0. 8 *0. 2 11. 6 0. 58"
22 mmol/L Glucose 1.5%0.3" 5.6%0.34"
22 mmol/L. Glucose+ ARI 0.5%0.3 27.6%0. 16

a: P< 0.05, b: P< 0.01, compared with 5. 5 mmol/L. Glucose group.

2.3 EERENBETREEERIENRIN

I 55 78] 0 VA P2 O T, AR mRNA 3855 1 B
BhI(P< 0.05 &% P< 0.01), 15 44 mmol/L %] % ¥# 41
AR mRNA 13214 tb 22 mmol/L 7 %1 ¥ 2H. BH 2 ek /D>
(P< 0.05) . 22 mmol/L & ¥EHHIIEH 0h 12 h K&
24 h J5, B I 1AL A ZE K, AR mRNA [ 30K B 2 38
JH(P< 0.05 &% P< 0.01), {H 22 mmol/1 % % ¥E1E FH
48 h ZHv, AR mRNA (R IEEE 24 h A B ED> (P
< 0.05), W3 2 M1 3(Table 2 and 3) »
2.4 EEVEX BEYET R B E M RS20

B 7 2 B IR FE B 7, AR VR IR B B (P
< 0.05 % P< 0.01), {H7% %] FEK I 44 mmol/L LA
B, AR WP ST BEAE( P< 0.05) o 22 mmol/L % %]
WESHIMER 0 ha12 h & 24 h 5, B I A) (O 28 K,
AR WEMERESE(P< 0.05 & P< 0.01), {E{EF] 48 h 41
AR VEMELLPEA 24 h HEH B> (P< 0.05), W3 2
F1 3(Table 2 and 3) .
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Table 2.  Effects of glucose with different concentrations on

the expression of AR mRNA and AR activity (; *s5, n=4).

The ratio of AR AR activity

Groups

to Bactin (pmol/ 10° cells)
5.5 mmol/L. Glucose 0.82%0. 11 22.3%0. 19
11 mmol/L Glucose 1.07 %0. 35° 29.5%0.24°
22 mmol/L. Glucose 1.81%0.27" 38.510. 34"
44 mmol/L Glucose 1. 34 £0. 29* 34.5%0.21*

a: P< 0.05, b: P< 0.01, compared with 5. 5 mmol/L. Glucose group; c:

P< 0.05, compared with 22 mmol/L. Glucose group.

3. 22 mmol/ L HEHEER AT 8] %) B2 HE L JREE mRNA
HIRIEREEMRIRE.

Table 3.  Effects of 22 mmol/ L. glucose with different cultural
time on the expression of AR mRNA and AR activity (; ts, n
=4).

Groupe The ratio of AR AR activity

to B-actin (pmol/ 10° cells)

0h 0.78 0. 12 17.8 £0.17

12h 1. 37 £0. 23¢ 30. 5 £0. 38"

24 h 1.81£0.27° 38.5%0. 34

48 h 1.57 £0.31* 32,30, 26"

a: P< 0.05, b: P< 0.01, compared with O h group; ¢: P< 0.05, com~
pared with 24 h group.
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