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Resveratrol combined with mesenchymal stem cells improves the metabolic memory
effects on endothelial cell injury

Ding Hui, Wang Peng, Wang Yan-gang (Department of Endocrinology, Affiliated Hospital, Medical College
of Qingdao University, Qingdao 266003, Shandong Province, China)

Abstract

BACKGROUND: There are rare reports concerning whether resveratrol combined with mesenchymal stem cells
is able to further improve the bad memory caused by high glucose-induced endothelial cell injury.

OBJECTIVE: To explore the effects of resveratrol combined with mesenchymal stem cells on high
glucose-induced human umbilical vein endothelial cell injury.

METHODS: The human umbilical vein endothelial cells were divided into 10 groups: normal control glucose;
mannitol control group; high glucose group; low-dose resveratrol group (0.1 pymol/L); middle-dose resveratrol
group (1 pmol/L); high-dose resveratrol group (10 pmol/L); stem cells group; low-dose resveratrol+stem cells
group; middle-dose resveratrol+stem cells group; high-dose resveratrol+stem cells group. Cell supernatants were
collected to extract nuclear proteins on days 1, 4, 6 after culture in 5.5 mmol/L glucose. Western blot was used to
investigate the expression of nuclear factor kB of human umbilical vein endothelial cells. Enzyme linked
immunosorbent assay was used to detect the secretion of vascular cell adhesion molecule-1, monocyte
chemoattractant protein-1, plasminogen activator inhibitor-1.

RESULTS AND CONCLUSION: Compared with the normal control group, hyperglycemia memory up-regulated
the expression of nuclear factor kB and increased the levels of vascular cell adhesion molecule-1, monocyte
chemoattractant protein-1, plasminogen activator inhibitor-1, which could still continue to rise after culturing in
normal glucose. Resveratrol alone or combined with mesenchymal stem cells down-regulated the expression of
nuclear factor kB and decreased the levels of vascular cell adhesion molecule-1, monocyte chemoattractant
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protein-1, plasminogen activator inhibitor-1 in a dose-dependent manner, which were lower than those in the high
glucose group. There were no significant differences in nuclear factor kB, vascular cell adhesion molecule-1, monocyte
chemoattractant protein-1, plasminogen activator inhibitor-1 levels between stem cells group and high glucose group.
Resveratrol can attenuate high glucose-induced injury to endothelial cells. The metabolic memory induced by high
glucose may be mediated by nuclear factor kB pathway, which may be independent in the efficacy of mesenchymal stem

cells in protecting endothelial cells.

Subject headings: stem cells; mesenchymal stem cells; endothelial cells; umbilical veins
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Figure 1 Expression of nuclear factor kBp65 of human umbilical vein endothelial cells
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Table 1 Levels of vascular cell adhesion molecule-1, monocyte chemoattractant protein-1, plasminogen activator inhibitor-1 in human
umbilical vein endothelial cells (xts, n=6)

TiH TEH R AL HEmE A [SE I8 2 iwile=ei] [SE Iy 4 il

M AP 2> T 1 (Hg/L)

BAK 368.43+26.31 370.16+23.21°  546.02+29.53° 524.29+35.86° 459.71+31.54%

EV 358.47+11.78 369.67+11.94°  559.13+15.96° 511.30+27.19% 448.16+15.29%

6K 366.48+10.85 368.67+9.76°  549.81+16.05° 516.13+27.73° 440.52+11.59%
PAZ A TG 1T 1(nglL)

1R 227.90+11.05 228.21+16.79° 357.88+15.87° 343.63+23.42° 324.10+18.53%

4R 229.89+11.23 230.50+11.86°  363.20+14.50° 330.68+12.38%° 320.42+9.25%

EAPN 230.90+16.52 231.25+15.81°  360.09+16.61% 335.76+14.42° 305.28+18.85%
LT D O A IR 1 (ug/L)

WK 38.1346.99 38.30+7.48° 71.8445.33° 64.35+5.03° 57.49+5.35%

WAk 40.43+3.22 41.30+3.07° 72.85+6.42° 62.97+4.29° 60.93+6.84°

56K 41.74+5.63 42.05+5.29° 75.16+4.06° 60.83+4.62% 59.42+5.54™
T H FEE AR EFIEL Al AFAEFE+TARA AR RE TR AR R TR
A5 A0 B AR B 57 1(ug/L)

RPN 446.37+38.34% 534.5+13.83*  493.00+28.72° 441.19+24.92%° 429.38+14.91°

4R 456.67+16.79% 536.63+13.24°  479.55+20.34%" 424.36+18.52%° 419.02+13.07%

ELPN 434.38+19.69% 526.21+19.82°  481.46+12.03% 420.41+11.87%° 412.34+12.67%
FAZAN A EE ) 1(nglL)

BAR 281.72+19.96% 341.42+10.57°  337.14%21.45° 319.10+13.17%° 276.73+20.62%

a4 R 274.48+18.17% 337.64+11.82% 326.70+11.60% 310.55+14.26%° 265.19+14.95"

EAPN 275.40+18.40% 332.17+14.63°  328.62+8.33° 304.55+14.51%° 261.51+10.31%
STV I SO SR R 1 (ug/L)

BAKR 48.81+3.99° 66.59+2.68° 59.47+5.63° 54.53+3.50% 47.63%5.12°

EXPN 50.45+4.51° 67.87+5.44° 60.36+6.07° 53.84+6.92° 46.49+5.16°

EAPN 52.00+5.53% 65.83+6.27° 58.91+4.52% 55.23+6.05° 43.8146.18°

R LRI ) R A BB 23 T 1 ACTR S T IE R AL(P < 0.05); 5 miblALARLL, A A B U e T AN MR LU A0 B BB 23 T 1 AKCF R R R
T AR IE AR (P < 0.05)0 4L B [H] n iz A a4k 1 1 /KSF i T IE S 41(P < 0.05), I (IALP 4IRS 4 KLUy et (A2 P i o T s &5 4
ML A A MR AL B 1 1 KPR T sl AL e e B2 T 0 O L5 I 0 5 T VAR ST R R ) 1 7K P e T IR X HEAL(P < 0.05), I whflHt (AR5 6 %, i

FUEE VR MR A AN M AL EF S SIS AR 1 ACT IR TRIMAL. SIEWALMLL, *P<0.05: SEgHi4LM L, °P<0.05.

HAT A TR SR RE I 10 1) 70 T 40 i 2 15 e g ik — 20 et
B P A R RAd Iz e 2

SEAG R ORI R R TAL FE N B R K B 4
F AT LA B R 5 3 1 P9 B A I PR A% TR kBKF, didkb 4%
FER T I A0 PR 20 71 PAAZ AN IR L R 1. LR
JECHE AR B 7= 2, FAZAE LR B W B E . S5 AT)
FREATAE, X RIS SR AN M 1) Py B A0 R B BRAG, 120
PR LA G SN, 3K — 4 RO [ P 0 b 5
(15 P B 4 B 353 4953242 T fig 5 A% DR B A 5K

KBl £ 1 (1KB ) B (IKK) 2 1% K KB RIS )« IKK
AT IKBREFR A 11T 380 A% I TkB o BFST RN, 3L 1 v] LA
it FiRERAE, MR kB, KSR, 5
Ab, FEE A T BRI I I BT FE oV 41 A 31 2 4
SER AT 2R 1 (TRIF) AT TANK GG & 3401 (TBK 1) ) 532
YR 7 kB SE RE T, BRI ) A R 7 A
Schober& " B, 1342 i ] LU i X microRNA K i
IR BT B N B AR S VA7 B b s 1 A s AR
AT BRI T 1

BeAh, AHFFAE R R T A gl b FadEE KRk
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