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ABSTRACT Objective: To investigate the effect of adrenomedulectomy on vascular remodeling in rats with chronic intermittent
hypoxia (CIH). Methods: Thirty-two rats were randomly divided into chronic intermittent air (CIA) sham-operated group, CIA operated
group, CIH sham-operated group and CIH operated group. The CIH model was established. The operation group underwent
adrenomedulectomy before hypoxia, and the sham-operation group underwent the same operation without adrenomedulectomy. Blood
pressure of tail artery was measured. The levels of epinephrine (E) and norepinephrine (NE) in serum were detected by ELISA. HE and
Masson staining and fluorescence microscopy were used to observe the morphology of thoracic aorta, and the thickness of thoracic aorta
media, collagen volume fraction and the proportion of elastic fiber disorder and rupture were calculated. The expression of a-smooth
muscle actin  (a-SMA) in thoracic aorta was observed by IHC. TUNEL was used to observe the apoptosis rate of thoracic aorta cells.
Western blot was used to detect the expression of Caspase-3 protein in thoracic aorta. Results: Compared with the CIA sham-operation
group, the E, NE, tail artery systolic blood pressure, diastolic blood pressure, thoracic aortic media thickness, collagen volume fraction,
proportion of elastic fiber disorder and rupture, a-SMA level, apoptosis rate and Caspase-3 expression were significantly increased in the
CIH sham-operation group (P<0.05). Compared with CIH sham-operation group, the E, NE, systolic blood pressure and diastolic blood
pressure of tail artery, thoracic aortic media thickness, collagen volume fraction, proportion of elastic fiber disorder and rupture, a-SMA
level, apoptosis rate and Caspase-3 expression were significantly decreased in CIH operation group (P<0.05). Conclusion:
Adrenomedulectomy can improve thoracic aorta remodeling induced by chronic intermittent hypoxia in rats.
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Table 1 Tail Artery Blood Pressure of rats in each group were measured(mmHg)

CIA sham-operated

CIH sham-operated

Index Time(Days) CIA operated group CIH operated group
group group

SBP 0 109.67+13.97 119.33+2.67 117.22+9.64 123.44+5.62
3 119.78+3.66 123.00+0.58 117.28+5.11 123.11+6.01
6 116.78+1.17 126.89+3.01* 113.89+5.36 130.11+8.20
9 120.44+9.14 154.33+4.67* 127.33+8.68 137.89+7.73"
12 104.78+5.48 151.22+2.83* 121.89+4.44 140.22+3.79%
15 112.11£10.50 162.33+6.81* 129.67+14.86 140.89+6.80"
18 117.11+10.21 160.00+5.20* 124.11+4.29 137.55+16.08*
21 120.22+7.71 152.45+8.86* 119.11+4.25 135.11£8.53%
24 112.11+8.99 148.11+3.56* 116.78+2.53 130.89+7.65%
27 109.33+8.00 153.22+9.13* 102.78+3.37 136.45+11.44%

DBP 0 82.45+11.51 77.11+11.42 84.00+8.51 81.56+6.44
3 80.78+8.99 79.33+£3.51 76.11£7.04 94.78+3.21%
6 86.11+2.83 104.44+2.22% 82.11+1.83 103.22+7.38¢
9 87.00+£10.59 109.00+7.23* 93.67+2.33 92.89+13.19
12 83.22+3.53 108.44+2.17* 86.67£14.52 97.89+3.33
15 72.22+11.00 111.22+8.18% 85.33+13.61 93.67+11.05
18 93.22+4.29 126.78+1.71* 88.45+15.31 104.44+18.02
21 85.66+4.04 115.44+2.52* 87.89+2.03 100.11£2.50%
24 88.89+4.02 120.67+2.40* 86.00+4.33 104.00+4.81¢
27 90.89+9.01 119.22+3.95* 100.44+3.10 102.55+6.94"

Note: *: P<<0.05, Compared with CIA sham-operated group; #: P<<0.05, Compared with CIH sham-operated group; &: P<<0.05, Compared with CIA

operated group.
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Fig.2 Tail Artery Blood Pressure of rats in each group were measured
Note: A: SBP; B: DBP; *: P<<0.05, Compared with CIA sham-operated
group; #: P<<0.05, Compared with CIH sham-operated group; &: P<<0.05,
Compared with CIA operated group.
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Table 2 The levels of epinephrine and norepinephrine in serum of rats in each group were measured( ng/mL )

Index/Groups CIA sham-operated group CIH sham-operated group CIA operated group CIH operated group
E 7.94+0.47 11.15+2.48* 5.11+1.55* 7.29+0.96*
NE 5.30+0.85 6.76+0.79* 3.36+0.91* 5.09+0.46%

Notes: *: P<<0.05, Compared with CIA sham-operated group; #: P<<0.05, Compared with CIH sham-operated group; &: P<<0.05, Compared with CIA

operated group.
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Fig.3 The levels of epinephrine and norepinephrine in serum of rats in each group were measured

Note: A: Serum epinephrine content; B: Serum norepinephrine content; *: P<<0.05, Compared with CIA sham-operated group;

#: P<<0.05, Compared with CIH sham-operated group; &: P<<0.05, Compared with CIA operated group
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Fig.4 Pathological changes of thoracic aorta
Note: a: CIA sham-operated group; b: CIH sham-operated group; c: CIA operated group; d: CIH operated group; A: Hematoxylin-cosin staining (x400);
B: Elastic fibers were observed under fluorescence (x200); C: Masson staining (x200); D: Expression of a-SMA protein (x400).
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Fig.5 Pathological changes of thoracic aorta
Note: A: The medial thickness of the thoracic aorta (um); B: The proportion of elastic fiber fracture (%); C:Masson staining CVF (%);
D: Expression of a-SMA; *: P<<0.05, Compared with CIA sham-operated group; #: P<<0.05, Compared with CIH sham-operated group;
&: P<<0.05, Compared with CIA operated group.
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Fig.6 Changes in apoptosis levels of smooth muscle cells in thoracic aorta of rats in each group(x400)

Note: a: CIA sham-operated group; b: CIH sham-operated group; c: CIA operated group; d: CIH operated group.
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Fig.7 Changes in apoptosis levels of smooth muscle cells in thoracic aorta
of rats in each group
Note: *: P<<0.05, Compared with CIA sham-operated group, #: P<<0.05,
Compared with CIH sham-operated group.
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Fig.8 Caspase-3 protein expression in thoracic aorta
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Table 3 The thickness of thoracic aorta media, the volume fraction of collagen, the average optical density of immunohistochemical staining, the

proportion of elastic fiber disorder and rupture, the apoptosis rate and the level of Caspase-3 protein in each group

Index CIA sham-operated group  CIH sham-operated group CIA operated group CIH operated group
Medial thickness (um) 125.28+6.67 174.24+23 .48% 109.35+7.24 127.20+18.51%
CVF(%) 4.46+0.49 6.98+0.68* 4.06+0.65 5.72+0.44%
MIOD(AD) 0.30+0.06 0.48+0.08* 0.32+0.02 0.33+0.05"
Elastic fiber fracture (%) 19.95+6.39 60.10+12.17* 12.12+12.20 39.73+3.68%
Apoptotic rate (%) 2.41+0.18 3.12+0.22* 1.91+0.42% 2.32+0.18"
Cleaved-Caspase 3/ Caspase 3 0.32+0.09 1.01+0.24* 0.57+0.10 0.44+0.11%

Note: *: P<<0.05, Compared with CIA sham-operated group; #: P<<0.05, Compared with CIH sham-operated group; &: P<<0.05, Compared with CIA

operated group.

Hm CIA
= CIH

The relative expression level of Cleaved-Caspase3
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Fig.9 Relative expression of Cleaved-Caspase 3 protein
Note: *: P<<0.05, Compared with CIA sham-operated group;
#: P<<0.05, Compared with CIH sham-operated group.
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