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Expression of JAK2/STAT3 signaling pathway in human umbilical vein endothelial cells exposed to the serum
of type 2 diabetic macroangiopathy patients

LI Feng-ping, YANG Meng-xue” , LI Xian-wen, YANG Bo, LI Si-cheng, LI Jian, AN Xiao-juan
Department of Endocrinology, Affiliated Hospital of Zunyi Medical College, Zunyi 563003, Guizhou, China

[Abstract] Objective To investigate the role of Janus kinase 2/signal transducer and activator of transcription 3 (JAK2/
STAT?3) signaling pathway in the pathogenesis of type 2 diabetic macroangiopathy. Methods The human umbilical vein
endothelial cells (HUVECs) were incubated for 24 h with the serum of healthy volunteers, simple type 2 diabetic patients and
patients with type 2 diabetic macroangiopathy. JAK2 specific inhibitor AG490 was used to block the JAK2/STAT3 signaling
pathway. According to different treatments, the cells were divided into normal control group (NC group, n=30), simple
diabetes mellitus group (DM group, n=30), type 2 diabetic macroangiopathy group (DV group, n=30), DM+ AG490 group
(DM+AG490 group, n=30) and DV+AG490 group (DV+AG490 group, n=30) . Real-time quantitative PCR technique was
used to detect the mRNA expression of JAK2, STAT3, vascular endothelial growth factor (VEGF) and vascular endothelial
growth factor receptor (FLT1) in each group. Western blotting analysis was used to detect the protein expression of JAK2,
STATS3 and phosphorylated STAT3 (p-STAT3). Results Compared with the NC group, the expression of JAK2, STAT3
mRNA and JAK2, and p-STAT3 protein were significantly up-regulated in DM and DV groups (P<C0. 05), and the expression
of JAK2, STAT3 mRNA and JAK2, p-STATS3 protein in DV groups were significantly higher than those in DM group (P<C
0. 05). The expression of JAK2, STAT3 mRNA and JAK2, p-STATS3 protein in DM+ AG490 group and DV+AG490 group
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were significantly lower than those in the DM group and DV group (P<C 0. 05). Compared with the NC and DM group, the
expression of VEGF, FLT1 mRNA was significantly up-regulated in DV group(P<Z0. 05). Compared with the DV group, the
expression of VEGF and FLT1 mRNA were significantly reduced in DV + AG490 group (P<C 0. 05). Conclusion JAK2/

STATS signaling pathway may play a role in the pathogenesis of type 2 diabetic macroangiopathy.

[Key words ] type 2 diabetes mellitus; diabetic angiopathies; artherosclerosis; JAK2/STAT 3 signaling pathway; tyrphostins
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CAC ACA AC- 3'; FLT1(113 bp) 31¥1F%: bk
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AW LEEIR

1.6 &@ ekt n JAK2, STAT3, p-STAT3
MR G FE RIS L BCA & H e &
FE IR EE AR 5 U 2 LA b AT SDS-PAGE 43
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X (P>0.05.% 1),

®1 SHEBEGKFENLLE

Tab 1 Comparison of clinical characteristics in different groups

n=30, xts
Index NC group DM group DV group

Age (year) 59.70+10. 7 58.50%7.70 63.90%7. 10
Duration (year) 5.17%2.04" 8.256%+1.25*4~
Glycosylated hemoglobin (%) 6.23%0. 70 10. 00%2. 38* 9.30+1. 26*
Fasting blood glucose cp/(mmol « L™1) 5.27%0.63 8.51%2.70" 9.85%5. 12
Systolic blood pressure p/mmHg 123.10+19. 3 120. 70+12. 20 134. 60+11. 60* 4
Diastolic blood pressure p/mmHg 79.3+9.15 77.7+9.01 75.7+9.97
Triglyceride ¢/ (mmol « L 1) 2.4141.59 3.8643.79 1. 24-+0. 454
Total cholesterol ¢p/(mmol « L71) 4.91+1.01 5.35+2.29 3.06+0.89*4
Low density lipoprotein-cholesterol ¢p/(mmol « L™1) 3.03+0. 63 3.19+1.17 1.7740.73* 4
High density lipoprotein-cholesterol cg/(mmol « L.™1) 1.18%+0. 45 1.01+£0. 33 0.98+0. 17
Alanine aminotransferase zp/(U « L™1) 22.9+8.18 22.3+8.91 25.40+12. 80
Aspartate aminotransferasetidase z3/(U « L.™1) 18.8+6.40 20.47+8.92 25.90=+15. 60
Glutamyl transpep zp/(U « L™1) 24.624+16.9 24.40%+9. 06 21.40+8. 37
Blood urea nitrogen c¢p/(mmol « L.™1) 4.96+1.28 4. 60-£0. 90 6.43-+3. 20
Serum creatinine cp/(pmol « L™1) 76.27437.00 71. 80%10. 60 71.70%13. 30
Serum uric acid ¢/ (mmol « L™1) 315. 00£120. 00 308. 00£78. 00 324.00+£68. 30

1 mmHg=0. 133 kPa. NC; Normal control; DM: Type 2 diabetes mellitus without macrovascular complications; DV: Type 2 diabetes

mellitus with macrovascular complications. * P<C0. 05 vs NC group; £ P<C0. 05 vs DM group
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Fig 1 Expression of JAK2, STAT3, VEGF and FLT1 mRNA in human umbilical vein endothelial cells (HUVEC) of each group

JAK2: Janus kinase 2; STAT3: Signal transducer and activator of transcription 3; VEGF; Vascular endothelial growth factor; FLLT1; Vascular

endothelial growth factor receptor 13 NC: Normal control; DM: Type 2 diabetes mellitus without macrovascular complications; DV: Type 2

diabetes mellitus with macrovascular complications; AG490: Janus kinase 2 inhibitor. * P<C0. 05 vs NC group; £ P<C0. 05 vs DM group; 4 P<C

0. 05 vs DV group. n=30, x=£s
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Fig 2 Protein level of JAK2, STAT 3 and phosphorylation STAT 3 in human umbilical vein endothelial cells (HUVEC) of each group
* P<C0. 05 vs NC group; £ P<C0. 05 vs DM group; 4 P<C0. 05 vs DV group; ¥ P<C0. 05 vs DM+ AG490 group. n=30, s
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