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Pressurizing and Stretching Experiment in Arterialized Veins of Rabbits
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(1.Medical College, Hebei University, Baoding 071000, Hebei, China; 2. Department of Cardiac Surgery,
Affiliated Hospital of Hebei University, Baoding 071000, Hebei, China)

Abstract; Objective To establish the model of rabbit vena arterialization, so as to investigate the difference of
mechanical parameters between arteries and veins as well as before and after arterialization. Methods Twenty-
four rabbits were randomly divided into experimental group ( n=12) and control group (n=12). By establishing
the rabbit vena arterialization model for experimental group, the arterial blood could flow into the veins. After
model creation, the vein would be removed 4 weeks after surgery. In the meantime, the external jugular veins and
cephalic arteries extracted from control group were acquired. Compressive pressurizing and stretching tests on all
vessels were conducted at the same time (including arteries, veins and arterialized veins). Observation was
supported by HE staining and immune tissue chemical techniques. Results There were no deaths among the 24
rabbits, with unobstructed blood flow in veins. With the increase of intravascular pressure, the outer diameter of
veins changed at first and then stabilized at a fixed value. The elasticity of veins was worse than that of arteries.
The external diameter of veins increased rapidly with internal pressure of veins increasing and reached its extreme
elasticity. Comparatively, the elasticity of arteries increased slowly. HE staining results showed that thickness of
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the vascular wall was thinner, while it became thicker after vena arterialization. After vena arterialization,

proliferating cell nuclear antigen( PCNA) and o-actin showed positive results. It further proved that proliferation

existed among smooth muscle cells, and veins showed the tendency of restenosis again. The elasticity of veins

after transplantation into the arterial system was improved compared with that before transplantation.

Conclusions Accompanied by the increasing pressure, the vein could reach its elasticity extremity faster than the

artery. Under such a long-term high pressure, vein intima was vulnerable. After vena arterialization, with the grad-

ual thickening of vein intima, the tendency of vessel restenosis was obvious, and the elasticity of veins has been

improved after transplantation.

Key words: coronary artery bypass grafting; vena arterialization; restenosis; elasticity
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Fig.1 Observation of cross section of rabbit blood vessels by HE staining ( X40) () Arteries of control group, (b) Veins

of control group, (c) Veins of experimental group
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Tab.1 Variation of vessel outer diameter with pressure at different stretch ratios and under active and passive states of rabbits in control and

experimental group mm
. X} BT K X AL K TR IK
PR A B c D A B c D A B C D

0 4.88 4.92 4. 66 4.72 4.02 4.02 4.00 4.01 5.10 5.12 5.03 5.10

2.66 10. 52 10.73 9.76 9.87 4.30 4.32 4.20 4.29 8.48 8.55 7.83 8.25

5.32 10. 57 10. 76 9. 86 9.93 4.80 4. 86 4. 67 4.77 9.01 9.25 8.78 8.82

7.98 10. 59 10. 81 10. 02 10. 10 5.30 5.34 5.02 5.10 9.35 9.80 8.94 9.05
10. 64 10. 59 10. 90 10. 12 10.23 5.40 5.55 5.22 5.27 9.56 9.84 9.33 9.50
13.30 10. 59 10. 90 10.23 10. 26 5.55 5. 60 5.31 5.40 9. 67 9.88 9.62 9. 66
15.96 10. 61 10. 95 10. 24 10. 27 5.61 5.67 5.37 5.40 9.90 9.91 9.74 9. 86
18. 62 10. 63 10. 99 10. 26 10. 30 5. 66 5.67 5.47 5.47 10. 20 10. 23 9.93 10. 10
21.28 10. 63 11.02 10.33 10. 34 5.67 5.75 5.49 5.50 10. 36 10.53 10. 12 10. 29
23.94 10. 64 11.05 10. 34 10. 36 5.72 5.80 5.55 5.55 10. 36 10.53 10. 16 10. 29
26. 60 10. 66 11.05 10. 34 10. 38 5.72 5.86 5.55 5.55 10. 34 10. 54 10. 19 10. 29
TE:A YT Ca®, LAXERGB AL TE Ca™, 13xJEKC 4l KY, L 4xFH ;D 4l 5 K, 1 3xJ5HK

2.66 kPa 5.32 kPa 10.64 kPa 13.30 kPa 15.96 kPa 18.62 kPa 21.28 kPa 23.94 kPa 26.60 kPa
: 3 ; <
B2 AEENTEREFHKFLESFRER
Fig.2 Real-time photos of venous bridging vessels in experimental group under different pressures with intravascular
compression
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