
  

  

Abstract— To produce a decellularized small-caliber aortic 

vascular graft utilizing microwave and pulsatile circulation 

decellularization treatment, and to evaluate residual DNA and 

mechanical properties of the decellularized bovine arteries. 

 
Clinical Relevance— This research may solve the shortage of 

autologous sources of vascular transplantation. 

I. INTRODUCTION 

 Coronary artery bypass surgery improves the ischemic 
state of myocardium by using autologous blood vessels. 
However, nearly 30% of the patients cannot find suitable 
autologous blood vessels1). Moreover, the patency rate of the 
small-caliber (≤6mm) artificial blood vessels is only 39%2). 
Decellularized small-diameter arteries from animal sources 
have the potential to be used for coronary artery bypass. In this 
study, using a microwave and pulsatile circulation 
decellularization method3), we investigated residual DNA and 
mechanical properties of decellularized bovine arteries. 

II. METHODS 

Residual amount of DNA of luminal and adventitial sides 
of small-diameter artery tissues were assessed after the 
decellularization treatment. PicoGreen DNA assay kit was 
used. The amount of DNA was quantified by measuring the 
fluorescence intensity of labeled G-C bases (guanine-cytosine) 
in double-stranded DNA. Mechanical compliance of the 
decellularized small-diameter grafts were investigated and 
compared with the non-treated grafts. Changes in vessel 
diameter in response to luminal pressure increase were 
measured, and stiffness parameter β by formula (1) were 

obtained with the pressure of 100 mmHg (range: 80～120 

mmHg). 

𝛽 =
ln(

𝑃

𝑃𝑠
)

(
𝐷

𝐷𝑠−1
)
 () 

Parameter of the formula above are P: Pressure, D: Vessel 
diameter, Ps: 100 mmHg, Ds: Vessel diameter at the pressure 
of 100 mmHg. 

III. RESULTS 

The DNA residue was 9 ng/mg, and reduction rate of DNA 

in comparison with the native non-treated artery was 97.7% 

(Fig. 1). The amount of residual DNA was less than 50ng/mg4), 
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considered as a borderline in terms of safety. The stiffness 

parameter β of the decellularized artery were comparable to 

that of the untreated artery (Fig. 2). This data indicates that 

our decellularization method does not cause damage on the 

artery. 

 

Figure 1. Residual amount of DNA after the decellularization 

 

Figure 2. Comparision of stiffness parameter β 

IV. DISCUSSION & CONCLUSION 

The decellularized small-diameter artery with equivalent 

mechanical stiffness to the untreated artery were successfully 

developed utilizing our decellularization method. 
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