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Abstract: Poly (3-hydroxybutyrate-co-3-hydroxyhexanoate, PHBHHXx) has superior mechanical and biocompatibility that may
enable it to meet cardiovascular tissue engineering applications. We developed hybrid materials based on decellularized xenogenic
vascular scaffolds that were coated with PHBHHXx to investigate the intravascular biocompatibility. The hybrid patches were
implanted in the rabbit abdominal aorta (hybrid patch, n=12). Only decellularized xenogenic vascular scaffolds were implanted
without coating as control (uncoated patch, n=12). The patches were explanted and examined histologically, and biochemically at 1, 4
and 12 weeks after the surgery. The hybrid patches maintained original shapes, covered by confluent layer of cells and had less
calcification than uncoated control. The results indicated that PHBHHXx coating reduced calcification, promoted the repopulation of
hybrid patch with recipients cells. In conclusion, PHBHHx showed remarkable intravascular biocompatibility and would benefit
endothelization which would be a useful candidate for lumen of cardiovascular tissue engineering.
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Bl 3 Hybrid patch F3# B $&(x1000)
Fig. 3 Sheep pulmonary artery after coating with PHBHHXx

2.3 KIKEAKIFR

hybrid patch
, ; uncoated patch

, (4

B 1 ZFphhRkiid e E (A/B)F3 4 B §%(x1,000)
Fig. 1 Scanning electron microscopy (SEM, x1000) of the
sheep pulmonary artery(A)/after enzymatic decellularization(B)

4 Hybrid patch ##&R f§ 12 & (A) uncoated patch %

FHEARE 12 E(B)
Fig. 4 Gross morphology of explanted hybrid(A)/uncoated
patch(B)12 weeks after surgery

24 {HAFHE

12 ;
uncoated patch ;
hybrid patch ,

) 1 ( 51 6)
25 RERAFEWEN
12 | hybrid patch
. CD31 , (
B 2 Bfizh Bk B 4R B AT S (A/B)/Hematoxylin & eosin _
stain (x400) 7A); SMA (  7B)
Fig. 2 Cross sections (Hematoxylin & eosin staining, x40) of uncoated patch CD31
sheep pulmonary artery(A)/after enzymatic decellularization(B) ( 8A);
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SMA ( 8B) ( 9B)

’ : - B 7 Hybrid patch ¥ ARG 12 B CD31 #H %R
B 5 Hybrid patch #p KA K 12 F Hematoxylin & %45 52 St €8 (rhodamine-labeled, x100)(A)/SMA #8 &1

eosin staining(A)/3% 11 3 & (B)(x40) _ REERARE(B) _
Fig.5 Histology of explanted hybrid patch 12 weeks after Fig. 7 Immunofluorescence staining of CD31_(rhodam|ne-
labeled, x100)(A)/SMA (B)of explanted hybrid patch 12
weeks after surgery

surgery (HE stain, x40)(A)/elastic staining(B)
A

6 Uncoated patch ¥ 5 # AR & 12 & Hematoxylin &
eosin staining (x40)
Fig. 6 Histology of explanted uncoated patch 12 weeks
after surgery (HE stain, x40)

2.6 [M#AAETTEFN TN E
hybrid patch uncoated patch ,

( 1,P>0.1) D
27 HHEE 8 Uncoated patch ¥ FHEEANAKJF 12 & CD31 H%#1
' MR B S & 5 S & (rhodamine —labeled, x100)(A)/SMA 18
12, uncoated patch ) S4B R R (B)
( 9A) hybrid patch Fig. 8 Immunofluorescence staining of CD31 (rhodamine-

labeled, x100) of explanted hybrid patch(A)/SMA(B) 12
) ) weeks after surgery
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£ 1 AREFFERTHE hybrid patch 1 uncoated patch F4H
WBC #1 ESR %k

Table1 WBC of the peripheral blood, and ESR in  rabbit
model
Time /weeks WBC/I’_§"1°9 ESR/ (mm/h)
Hybrid patch 1 12.5¢15 6.0£0.85
4 8.6£1.0 4,609
12 7518 3.5+1.0
Uncoated patch 1 13.0+2.0 6.2+1.0
4 7.82.2 4.5+1.2
12 8.5£1.3 4,008
Note: P>0.1
A

%500 50 um

9 Uncoated patch(A)/hybrid patch(B)##& K & 12

A4 B $5(x500)
Fig. 9 Scanning electron microscopy (SEM, x500) of the
explanted uncoated patch(A)/hybrid patch(B) 12 weeks after
surgery

28 {BEREBNE
12, hybrid patch
uncoated patch, ( 2

% 2 Hybrid patch 1 uncoated patch AR fF 12 F45
SEME (ug/mg)

Table 2 Calcium content of hybrid /uncoated patch by atomic

absorption spectrometry 12 weeks after implantation (ug/mg)

Patch Calcium content/ (ug/mg)
0.35+0.29"
1.24+0.92

hybrid patch

uncoated patch

Note: “P<0.05, hybrid patch versus uncoated patch
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