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Abstract

BACKGROUND: Tissue-engineered bone has become an important means of repairing maxillofacial bone defects due to its minimally
invasive, safe and accurate characteristics.

OBJECTIVE: The model of chick chorioallantoic membrane was loaded with different intensities of electric field, to detect the blood vessel
growth-related parameters, and to explore the effect of electric field on force-vascularization of tissue-engineered bone, in order to search for
a method that can promote force-vascularization of tissue-engineered bone, thus increasing the repair success rate.

METHODS: The model of chick chorioallantoic membrane (Inshell model) was established using the chicken embryos hatched for 8 days. The
models were randomized into A, B, C, D, and E groups, followed by loaded with 0, -0.75, -1.5, -3 and +1.5 V and steady direct current electric
fields at different directions. The images were taken at 0, 12, 24, 36 and 48 hours. The average blood vessel length and growth angle were
measured by Image J, and analyzed on SPSS 22.0 software.

RESULTS AND CONCLUSION: After loaded with different currents of electric fields, the average growth rate of vessel length in the groups A,
B and C was 0.012, 0.023, and 0.047 5 mm/h, respectively. Independent sample ¢ test results revealed that after loaded with -1.5 and 0 V for
48 hours, the average length of blood vessel was (4.22 £0.436) and (3.21+0.31) mm/mm?, respectively, and the difference was significant (P <
0.01). After loaded with =1.5 and 0 V for 48 hours, the angle of blood vessels was (21.36+20.16)° and (82.17+50.44)°, respectively, and the
difference was significant (P < 0.05). The chick chorioallantoic membrane around the electrode in the groups D and E degenerated and chick
embryos died. These findings indicate that appropriate negative electricity promotes the growth of blood vessels, and changes the angle of

blood vessel growth, suggesting that steady direct current electric field greatly affects chick chorioallantoic membrane.
Subject headings: Chick Embryo; Chorioallantoic Membrane; Neovascularization, Physiologic; Tissue Engineering
Funding: the Research of Three Dimensional Printing applied in Prevention and Treatment of Craniofacial Trauma Caused by War, No.
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Figure 2 Agar-filter paper complex preparation
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Figure 4 Components of the model
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Figure 3 Images of the chick
chorioallantoic membrane under
stereomicroscope
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Figure 8 Chick chorioallantoic membrane loaded with 3 V of voltage
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Figure 11 Line chart of the average vascular length loaded with
-1.5V of voltage
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Figure 9 Chick chorioallantoic membrane
loaded with -1.5, =0.75 and 0 V of voltage
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Figure 12 Line chart of average vascular length loaded with -1.5,
-0.75 and 0 V of voltage
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Figure 13 Vascular distribution histogram and the distribution curve loaded with -1.5 V of voltage for 0 and 48 hours
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voltage for 0-48 hours

i H PSR bRk BEFMEP M) 95% A X (1]
MR o3
Oh 12h  -0.28 6.63 0.997 -1245 12.40
24 h 11.87 6.18 0.055 -0.26 24.01
36h 9.60 5.94 0.107 -2.07 2.27
48 h 1.45 5.83 0.804 -10.01 12.90
12h Oh 0.28 6.33 0.997 -12.40 1245
24 h 11.90 6.15 0.053 -1.75 23.98
36h 963 5.91 0.104 -1.99 21.24
48 h 1.48 5.80 0.799 -9.92 12.87
24 h Oh -11.87 6.18 0.055 -24.01 0.26
12h  -11.90 6.15 0.053 -23.98 0.17
36h -228 5.75 0.690 -13.57  9.02
48h  -10.43 5.64 0.065 -21.50 0.65
36 h Oh -9.60 5.94 0.107 -21.27 207
12h  -9.63 5.91 0.104 -21.24  1.99
24h 228 5.75 0.693 -9.02 13.57
48h -8.15 5.80 0.130 -18.72 241
48 h Oh -1.45 5.83 0.804 -12.90  10.01
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36h 815 5.38 0.130 -2.41 18.72
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