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[ ABSTRACT ] Aim To observe the expression changes of intermediate conductance calcium-activated potassium
channel (KCa3.1) and large conductance calcium-activated potassium channel (KCal.1) in rat thoracic aorta smooth
muscle cells induced by high phosphorus in alkaline environment; To explore the relationship between the KCa and the phe-
notype transformation of rat thoracic aorta smooth muscle cells. Methods Tissue block adherence method was used to

culture primary rat aortic smooth muscle cells.  Vascular smooth muscle cell (VSMC) calcification model was prepared
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with 10 mmol/L B-glycerol sodium phosphate. PH value of culture medium was regulated by using HCl and NaHCO,.

Then the cells were divided into 5 groups: normal pH 7. 4 group, high phosphorus pH 7. 4 group, high phosphorus pH 7.7
group, high phosphorus pH 8.0 group, TRAM-34 intervention group, and cultured for 4 days.
KCa3. 1, KCal. la, KCal. 1B, runt-related transcription factor 2 (Runx2) and smooth muscle 22 a (SM22a) were de-

Results

The expressions of
tected by reverse transcription polymerase chain reaction (RT-PCR) in each group cells. Compared with nor-

mal pH 7.4 group, the expression of Runx2 was increased in high phosphorus groups, and increased with the increase of

pH (P<0.05);
<0.05).
was reduced in high phosphorus pH 7. 4 group (P<0.05).

the expression of SM22a was reduced in high phosphorus groups, and reduced with the increase of pH (P
Compared with normal pH 7.4 group, the expression of KCa3. 1 was increased and the expression of KCal. 1ot
In the high phosphorus groups, the expressions of KCa3. 1 and
KCal. la were increased with the increase of pH ( P<0.05).
KCal. la (P<0.05).
0.05).
SM22a added in TRAM-34 intervention group (P<0.05).
tively correlated with Runx2 expression (r=0.945, P<0.01) and was negatively correlated with SM22« expression (r=—
0.926, P<0.01).
was positively correlated with SM22a expression (r=0.971, P=0.002) in normal pH 7. 4 group and high phosphorus pH

In the same group, the expression of KCa3. 1 was more than
There was no significant difference in KCal. 1B expression among 3 high phosphorus groups (P>
Compared with high phosphorus pH 8.0 group, the expression of Runx2 was decreased and the expression of

Correlation analysis showed that KCa3. 1 expression was posi-
KCal. la expression was negatively correlated with Runx2 expression (r=-0.746, P=0.029) and
7.4 group. KCal. la expression was positively correlated with Runx2 expression (r=0.805, P=0.002) and was nega-
tively correlated with SM22a expression (r=-0.806, P=0.005) in high phosphorus pH 7.7 group and high phosphorus
pH 8.0 group. The expression of KCal. 13 was not correlated with the expression of Runx2 and SM22a (r=0.414, P=
0.356; r=-0.155, P=0.714).

muscle cells is involved in the phenotypic transformation of rat thoracic aorta smooth muscle cells induced by high phosphor-

Conclusion The expression of calcium-activated potassium channel in smooth

us in alkaline environment.
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KCa3. 1 217 bp
T 5'-ACGTGTTTCTCCGCCTTGTT-3’ CGCTCCGGCCCACAAATCTC-3'
i 5'-CTCCTCGTCCTCGGTCCAC-3’

KCal. la ) 569 bp
T 5'-CTTCCAGCCAGAACCACAGC-3'
i 5'-AAGCTGGTGATGGCCCAGAA-3’

KCal. 1B ) 293 bp
T 5'-TGGTTTTGATCCCGAGTGTC-3’
Ui 5'-CCGCACGACAACCGCACCAT-3’

Runx2 N 289 bp
T 5-CGCTCCGGCCCACAAATCTC-3’
i 5-TTCTGCCTCAACATGGCCAAC-3’

SM22a 249 bp
T 5'-CACCTTCACTGGCTTGGATC-3’
B 5'-CAAGGTCATCCATGACAACTTTG-3’

GAPDH 496 bp
T 5'-GTCCACCACCCTGTTGCTGTAG-3’
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fIN(P<0.05) ; i 2H SM22ac mRNA 7K FHH R [%
(P<0.05), FLBA % pH Ft 8 1 % ik Gt 2 (P <
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Figure 1. Effect of alkaline environment on the expressions of Runx2 and SM22 mRNA in smooth muscle cell induced by

high phosphorus
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Figure 2. The expressions of KCa3.1, KCal.la and
KCal. 13 mRNA in normal pH 7.4 group and high phos-
phorus pH 7. 4 group
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Figure 3. Effect of alkaline environment on the expressions
of KCa3.1, KCal. 1a and KCal. 13 mRNA in smooth mus-
cle cell induced by high phosphorus

2.3 TRAM-34 T EHE RS FSHFEE
AILZAAE Runx2,SM22 mRNA ik B 22 0H

5 pH 8. 0 A1 1L, TRAM-34 T4 Runx2
mRNA 7KFEH i F & (P<0.05) ,SM22a mRNA 7K
M & ETH(P<0.05;/K 4)
2.4 $FEHEHIEES Runx2,SM22a mRNA RixZ
Ef:IESER

AT 7 : KCa3. 1 mRNA #3555 Runx2
mRNA £E R EMAE(r=0.945,P<0.01), 5



CN 43-1262/R i [E sh ik fb 4 2016 4555 24 556 5 ) 461

SM22a mRNA FiE R FAHK (r=-0.926,P<0.01) ;
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Figure 4. Effect of TRAM-34 intervention on the
expressions of Runx2 and SM22a mRNA in smooth muscle

cell induced by high phosphorus in alkaline environment
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