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Evaluation of molecular biologycal mechanisms in human ascending aorta with
bicuspid aortic valve
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It is pointed out that the aortic bicuspid valve may cause dissection and
rupture of the thoracic aorta due to expansion of the ascending aorta. However, its mechanism has
not been clarified.

We performed transcriptome analysis using the human ascending aorta with the aortic bicuspid valve,
and found the variation of the RTK system. We focused on Akt which is the main regulatory protein
among RTK system. In the aortic bicuspid valve case, ascending aortic media were stained with
activated Akt with significant difference as compared with tricuspid aortic valve cases. It was
suggested that the aortic bicuspid valve case may cause changes in the cell cycle in the ascending
aortic parietal cells, especially the lateral media.

By intervention in the RTK system, there is a possibility of suppressing the ascending aorta
expansion in aortic bicuspid valve cases.
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Item BAV (n1=9) TAV (n=13) p-value
Age 7578+ 7.68 79.2+5.57 0.170
Sex

Male 5(55.6%) 4(30.8%)

Female 4 (44.4%) 9(69.2%) 0.256
Height (em) 155.04+7.99 147.57+11.75 0.166
Weight (kg) 48.47+11.31 50.15+19.47 0.894
BSA (m?) 1.44£0.18 1.39+0.30 0.547
Echographic parameters

AVA (cm?) 0.57£0.33 0.59+0.21 0.841

AVA/BSA (em¥m?) 0.40+0.23 042+0.11 0.841

Sinus of Valsalva (mm) 39.11+9.49 30.23+£3.76 0.00117

Sinotubular junction (mm) 33.13+£12.03 23.54+329 0.00283
Ascending aorta (mm) 43.56+9.96 33.00+4.11 0.00136
Ascending aorta/BSA (mm/m?) 30.53+8.82 23.95+349 0.0299
Preoperative complications

Hypertension 5(55.6%) 13 (100.0%) 0.0125

Diabetes mellitus 5(55.6) 3(23.1%) 0.256

Smoking 4(44.4%) 4(30.8%) 0.522
Medications

ACE-I and/or ARB 3(33.3%) 8(61.5%) 0.204

B blocker 0 (0.0%) 3(23.1%) 0.130

Calcium channel blocker 1(11.1%) 9(69.2%) 0.00854

Statins 2(22.2%) 7 (53.8%) 0.147
Table 1

Annotation Cluster 1
Enrichment Score: 2.9278006644191006

Term

GO:0031226~intrinsic to plasma membrane
GO:0005887~integral to plasma membrane
GO:0044459~plasma membrane part
GO:0005886~plasma membrane

Annotation Cluster 2
Enrichment Score: 2.689251769161405
Term

GO:0007169~transmembrane receptor protein tyrosine kinase signaling pathway
GO:0004714~transmembrane receptor protein tyrosine kinase activity

GO:0007167~enzyme linked receptor protein si

Table 2
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