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[Abstract] Objective This study was designed to assess the expression levels of bone morphogenic protein-4
(BMP4) in saphenous veins harvested from diabetic patients undergoing coronary artery bypass grafting (CABG),
and to investigate its association with insitu morphological and pathological changes within the venous wall.
Methods From January 2013 to December 2014, forty patients with type 2 diabetes mellitus (DM) and risk factors
matched non-DM controls (72 = 40) were enrolled prospectively. Of the 40 DM patients, 24 had noninsulin-
dependent diabetes (NIDM) and the remaining 16 had insulin-dependent diabetes (IDM). Segments of saphenous
vein without surgical dilatation from these 80 patients were obtained. Vessel wall characteristics were evaluated by
hematoxylin-eosin (HE) staining, and the expression and distribution of BMP4 was assessed by Western blot assay
and immunohistochemistry analysis. Results The intimal and medial thickness of the saphenous veins harvested
from DM patients were higher than those from non-DM controls. Compared with non-DM patients, the expression
level of BMP4 was significantly elevated in diabetic veins (P<C0. 05), and BMP4 was highly expressed in smooth
muscle cells located in the medial layer. Moreover, the expression levels of BMP4 in diabetic veins were significantly
correlated with intimal thickness (+=0. 655, P<C0.01), intimal area (»=0. 684, P<(0.01), medial thickness (r=
0.642, P<C0. 01) and medial area (»=0. 692, P<C0. 01). Conclusion The pre-existing intimal and medial
hyperplasia were significantly correlated with the high expression levels of BMP4 in saphenous veins harvested from
diabetic patients, implying a potential role of BMP4 in the progression of vein graft stenotic diseases in this cohort of
post-CABG patients. Future studies were warranted in investigating novel therapeutic strategy targeting at BMP4
for improving long-term vein graft patency.
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Table 1 Baseline and perioperative characteristics of patients
Variable NOWDE/I group DM group

(n=40) Total (n=40) NIDM (n=24) IDM(n=16)
Age/yr. 62+13. 36 61+12.65 61+10.01 61+16.20
Male/case (%) 25 (62.5) 25 (62.5) 15 (62.5) 10 (62.5)
Body mass index/(kg/m?) 24,224+3.57 24.7643.53 23.90+3.11 24.81+2.20
NYHA functional class 2.23+0.50 2.30+0.47 2.29+0. 46 2.33+0.52
Unstable angina/case (%) 23 (57.5) 31 (77.5) 18 (75.0) 13 (81.3)
Previous MI/case (%) 12 (30.0) 22 (55.0) 14 (58.3) 8 (50.0)
Previous PCI/case (%) 11 (27.5) 13 (32.5) 8 (33.3) 5 (31.3)
LV end diastolic diameter/mm 48.18+8.32 47,3548, 47 45.56+9.11 49.06+7.12
LV ejection fraction/ % 61.5448.59 60.4348.59 60.63+8.03 60.1449. 62
Fasting glucose/(mmol/L) 5.27+0.89 7.49+1.69" 7.26+1.68" 7.83+£1.70"
HbAlce/% 5.74+0. 65 7.12%£1.13" 6.98+1.15" 7.35+1.09"
Total cholesterol/(mmol/L) 4.0240.70 4,2340.74 4.18+0.74 4.3140.75
Triglyceride/ (mmo/L) 1.734+0.58 2.174+0.76 2.09+0.71 2.30+0.83
High density lipoprotein/(mmol/L) 1.19+0. 35 0.9340. 38 0.97+0. 34 0.8740.43
Low density lipoprotein/(mmol/L) 2.13+0.59 2.364+0.61 2.34%+0.60 2.40+0. 65
Current smoker/case (%) 9 (22.5) 5 (12.5) 4 (16.7) 1(6.3)
Hypertension/case (%) * 21 (52.5) 23 (57.5) 13 (54.2) 10 (62.5)
Chronic renal failure/case (%) 1(2.5 3(7.5) 14.2) 2 (12.5)
COPD/case (%) 3(7.5) 2 (5.0) 1(4.2) 1(6.3)

# Systolic pressure>140 mmHg and/or diastolic pressure==90 mmHg (1 mmHg=0. 133 kPa); NYHA: New York Heart Association;

MI. Myocardial infarction; PCI: Percutaneous coronary intervention; LV: Left ventricular; HbAlc: Glycosylated hemoglobin Alc; COPD.

Chronic obstructive pulmonary disease; DM: Diabetic mellitus; Non-DM: Non-diabetes mellitus; NIDM: Noninsulin-dependent diabetes;

IDM: Insulin-dependent diabetes. * P<C0.05, vs. Non-DM group
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Table 2 Venous wall characteristics of patients in each group

Variable Non-DM group DM group
(n=40) Total (n=140) NIDM (n=24) IDM (n=16)
Intimal thickness/pm 31.69+9.03 44, 28410. 54 40,7149, 84* 49,6149, 48 =
Medial thickness/ym 223.584+32. 65 277.13436.58* 262.79433.16* 298.474:30. 377
Intimal area/mm? 0.096+0.014 0.12240.016" 0.11540.015* 0.13140.013* %
Medial area/mm? 0.392-0. 106 0.48840.105* 0.46540. 104" 0.52140.088% %

* P<C0.05, vs. non-DM group; # P<C0.05, vs. NIDM group
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Fig 1 Venous wall morphology of patients in each group. HE X200

A: Non-DM group; B: NIDM group; C: IDM group. A Adventitia; Y& Tunicae media vasorum; s Tunicae intima vasorum
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Fig 2 The BMP4 expression of venous wall in each group by Western

blot
* P<C0.05, vs. non-DM; # P<C0.05, vs. NIDM
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Fig 3 The BMP4 expression of venous wall in each group of patients.
SP X400

A: The expression levels of BMP4 positive SMCs in venous
wall; B: Non-DM group; C: NIDM group; D: IDM group. * P<C
0.05, vs. non-DM; # P<C0.05, vs. NIDM. A,¥¢.% denote the

same in fig 1
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Fig 4 Correlation between BMP4 expression and venous wall

morphological changes
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