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ABSTRACT

Objective: Hypertrophic scar (HS) is the most common pathological scar in clinical
practice. During its formation, angiogenesis-related factors show dynamic expression.
Modern studies have found that Notch signaling pathway has an extremely important role
in maintaining the construction and remodeling of vascular endothelial cells and vascular
network. The correlation between Notch signaling pathway and angiogenesis in
hypertrophic scar has been rarely reported. This study aims to investigate correlation
between Notch signaling pathway and the expression of angiogenic factors in a
proliferative scar model.

Methods: A total of 81 Sprague Dawley rats (SPF grade) were randomly assigned into a
blank control group, a model group, and a blocker group. In the blocker group, a 2 cm
diameter circular scald head was placed on the back of the rats for 10 s at 75 °C by using a
constant temperature and pressure electrothermal scalding apparatus to form a rat deep 11°
burn model, and a hyperplastic scar model rat was obtained after natural healing of the
wound skin (21 to 23 day epithelialization). A syringe was used to inject a needle from the
normal skin around the scar at the 1st, 3rd, 5th, 7th, and 14th days after modeling. The y-
secretase inhibitor was injected locally at 2 mg/kg in a dilution of 0.1 mL at the base of the
scar. The rats in the model group was injected with the same amount of saline after
modeling; the rats in the blank control group was injected with the same amount of saline.
Nine rats in each group was randomly killed by air embolization at the 21st, 28th, and 35th
days, respectively. The protein expressions of collagen type I (COL-I) and collagen type 111
(COL-II) were detected by immunohistochemistry. The protein expressions of vascular
endothelial growth factor (VEGF), angiopoietin 1 (Angl), transforming growth factor-1
(TGF-pB1), and matrix metalloproteinase-2 (MMP-2) were detected by Western blotting.
Results: Immunohistochemical results showed that, at the 21st,28th, and 35th days, the
protein expressions of COL-I and COL-III in the model group were up-regulated compared
with the blank control group (all P<0.05) and the protein expressions of COL-I and COL-
IIT in the blocker group were decreased compared with the model group (all P<0.05).
Western blotting showed that, at the 21st, 28th, and 35th days, the protein expressions of
VEGF, Angl, TGF-B1, and MMP-2 in the model group were significantly higher than those
in the blank control group (all P<0.05). Except for the 21st day, the protein expressions of
VEGF, Angl, TGF-B1, and MMP-2 in the blocker group were lower than those in the
model group at the 28th and 35th days (all P<0.05).

Conclusion: In the Sprague Dawley rat proliferative scar model, inhibition of Notch
signaling pathway could attenuate the expressions of COL-I and COL-III, reduce traumatic
scar proliferation, down-regulate the expressions of VEGF, Angl, TGF- 1, and MMP-2,
and inhibit angiogenesis. The expressions of angiogenesis-related factors appeare to be up-
regulated during the formation of proliferative scar. When the Notch signaling pathway is

inhibited, the up-regulated angiogenic factors show a decreasing trend and the proliferative
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scar is alleviated, which suggests that Notch signaling pathway may affect the formation of

hyperplastic scar by regulating the expression of angiogenic factors.
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hypertrophic scar; Notch signaling pathway; angiogenesis
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P<0.05),

Table 1 Comparison of COL-I and COL-III protein expression in each group at different time points (#=9)

COL-I COL-III
Group
Day 21 Day 28 Day 35 Day 21 Day 28 Day 35
Blank control 0.590+0.042 0.592+0.045 0.591+0.030 0.799+0.051 0.804+0.057 0.803+0.044
Model 0.740+0.059* 0.742+0.069* 0.747+0.063* 1.908+0.214* 1.918+0.158* 1.965+0.225*
Blocker 0.717+0.068+ 0.705+0.054+ 0.685+0.0587F 1.019+0.126+ 0.995+0.120F 0.939+0.066F

*P<0.05 vs the blank control group; P<0.05 vs the model group.

2.2 BHEARFERESIGESEMRAL VEGF, Angl,
TGF-81 X MMP-2 i E B R K%

A ELBEES R s . BEE WS ] RS
FiRIZH VEGF. Angl. TGF-B1 J2 MMP-2 it 1 i 3¢
KRBT B4 VEGF . Angl., TGF-B1

MMP-2 () 25 [ i 26 1k e 2 Wi AR (B 3, 4). R T]
JERZH VEGF . Angl. TGF-B1 K& MMP-2 (7K |1/
Fh R T A UM IRZH (1 P<0.05); [R5 21 KAk,
%528, 35 KB # 41 VEGF. Angl. TGF-pl &
MMP-2 ({4 [ ikt 4 I TR ZH (1) P<0.05)
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Day 21

BE1 &4 COL-17ER E A iE] m iR ix
Figure 1 Expression of COL-I at different time points in each group

A: Blank control group; B: Model group; C: Blocker group.

s s At - .'w'j,_ayi
B2 & COL-IERE R B R HRIE
Figure 2 Expression of COL-III at different time points in each group
A: Blank control group; B: Model group; C: Blocker group.
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Figure 3 Protein relative expression levels of VEGF (A), Angl (B), TGF-31 (C), and MMP-2 (D) at different time points in

each group

*P<0.05 vs the blank control group; 7P<0.05 vs the model group.
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Figure 4 Protein expression of VEGF, Angl, TGF- 31, and MMP-2 at different time points in each group detected by

Western blotting
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