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HE A T I A A 4L Fu K 745 1900% 4718 18 (big conductance Ca*'-activated K channel,
BKca)*t KRB #4618 /& T 48 fez(bone marrow mesenchymal stem cells, BMSCs)3% 74 49 % %) 5 4K 7
HAH), ZAR S BIEFHRT K ABMSCs, & f BKcaill i 4F 7 M4 FF 30 F| (NS1619)F= 45 4075 IBTX)F
T, MTT. P R 03 7078 7) A o SUIE T AAE 713 AR m IR AR AT i) = A 4m i JB) 3R
27, Western blot. £ ZPCRAN & H1%& & cyclin D1 FE fo & & & A K- B am L | A K97
el A A, 4R BT, NS1619-F T4l 5 2 PR 4048 bk, BMSCs2m Je R K 18 # 51 6) b /L 3k 7
¥R, miesg ek A e U E T AR AL /)38 5%, AT Y. sbdb, FHAXBKcaid i B 2 AR E @ IR NG )
SHAiEJZ, cyclin D1& @ ZmRNA & X LA, «ﬁ:}*ifiBKcaLiLml AR, BN, BKcaid 818 i34 40
e B B AR SR 4% em am BB 94, 12 AR R T fe b BLA R4 an e R K L A G i A TRAF MR K

=S4 BN SRS R BB K %ﬁ@lﬂ?ﬁ)ﬁ?%ﬂ@; S 6 14 L 40 PR S HL TR

Effect of Big Conductance Ca*-Activated K" Channel on

Proliferations of Rat Bone Marrow Mesenchymal Stem Cells

Luo Jiayu, Wu Fanghao, He Yue, Zeng Li, Xiao Mingzhao*
(Department of Urology, the First Affiliated Hospital of Chongqing Medical University, Chongqing 400016, China)

Abstract To investigate the effect of big conductance Ca**-activated K™ channel (BKca) on proliferation
of rat bone marrow mesenchymal stem cells (BMSCs) and explore relevant mechanism, BMSCs were isolated
from rats bone marrow and expanded in vitro for three generations. BMSCs were treated with BKca specific opener
(NS1619) and blocker (IBTX) separately. Proliferative activity and colony formation ability were determined by
MTT and Tablet cloning. Cell cycle distribution and apoptosis were analyzed by flow cytometry. Western blot and
Q-PCR were used to detect the mRNA and protein levels of cyclin D1. Membrane ionic currents were recorded
by whole-cell patch clamp technique. Compared with control group, the group of NS1619 exhibited a higher
proliferative activity, colony formation ability and lower apoptosis rate. Additionally, the amplitude of outward
K" currents were enhanced in membrane. The results of flow cytometry, Q-PCR and Western blot suggested that
activation of BKca facilitated cell progress from G, to S phase and improved the expression levels of mRNA and
protein of cyclin D1. However, the result of blockade of BKca was contrary to activation of BKca. According to our

speculation, BKca could promote the proliferation of rat BMSCs. The mechanism might be related to the regulation
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of cell cycle. Furthermore, the electrophysiology properties of BKca play a crucial role in cell proliferation.
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Fig.1 Proliferation curve of BMSCs in various groups

160 1
*
120 -
80 - |
; *
2
-'-{':'-' -'E- 5 | )
w0 B e
i e
0 n -
> -
& O N <
CP& Qﬁ\% é“v\b ®
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A: Control group; B: DMSO group; C: NS1619 group; D: IBTX group; E: number of colones in various groups. *P<0.05 vs Control group.
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Fig.2 Colony formation ability of four groups
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F1 AW EFE TSR R (s, n=3)
Table 1 Absorbance value and Number of colony formation of BMSCs in various groups (x+s, n=3)
S| 7] R 0 S JEE (D N
sorbance value (Dsz
Groups Td 74 3d 7d Number of colones
Control group 0.19+0.02 0.41£0.13 0.56=0.26 0.60+0.34 70.83+24.17
DMSO group 0.19£0.02 0.45+0.19 0.54+0.13 0.64+0.25 73.83£25.93
NS1619 group 0.30+0.05 0.60+0.23" 0.81+0.34° 0.85+0.37° 116.50+25.08"
IBTX group 0.15+0.01° 0.20+0.10° 0.30+0.16 0.35+0.20° 42.67+13.24
*P<0.05, 5 ControlZH L 55 .
*P<0.05 vs Control group.
(Y ®B) |
S =
= S 4
Ao : S
S 3 S 4
z- = A
10° 10! 10? 10° 10 10° 10! 10° 10° 104
Annexin-V Annexin-V
© D)
23 = 3
EF i
& S &S 3
23 N
S 4= e e
10° 10! 10? 10° 10 10° 10! 10 10° 10*
Annexin-V Annexin-V
A: ControlZl; B: DMSO#; C: NS1619%H; D: IBTX4H .
A: Control group; B: DMSO group; C: NS1619 group; D: IBTX group.
E3 ZEMATE
Fig.3 Flow cytometry of apoptosis rates of BMSCs in various groups
Fx2 ZAMBOHYMAEEH 9 ROA T E R, n=3)
Table 2 Distributions of cell cycles and apoptosis rates of BMSCs in various groups (x+s, n=3)
IS AT T 53 H(%)
215 Distributions of cell cycles rates (%) TAT (%)
Groups Gl S G Apoptosis rate (%)
G, phase S phase G, phase
Control group 63.49+4.41 28.82+2.88 7.69+3.11 14.24+4.38
DMSO group 69.00£7.99 18.77£9.89 12.24+1.97 12.68+1.66
NS1619 group 44.18+8.18** 47.02+£9.72* 8.88+4.08 3.55+1.22%*
IBTX group 82.01£3.09%* 10.06+4.06* 7.92+2.66 30.27£6.24**

*P<0.05, **P<0.01, 5 Control 4 FL % »
*P<0.05, **P<0.01 vs Control group.
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Fig.4 Flow cytometry of cell cycles of BMSCs cells in various groups

A B C D
CyclinD1 Wil WP G ">  39kDa
Pactin (e D WD @ 2D

A: Control4l; B: DMSO41; C: NS161941; D: IBTX41.
A: Control group; B: DMSO group; C: NS1619 group; D: IBTX group.
El5 Z¢A4HRcyclin D15 HRIEKTF
Fig.5 Determination of expression levels of cyclin D1 in

various groups by Western blot
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[ 2615 (P<0.05), 1M 5 PiBKcall] ~iffcyclin D13 ik
(P<0.05), DMSO#! 5 Control4l L 8 ¥) T 4t th 24 7% 5+
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*%P<(.01, 15 ControlZd HL 45
**P<0.01 vs Control group.
El6 Q-PCRIENZLEBMSCsHcyclin DIBImRNAEN RixE
Fig.6 Relative mRNA expression of cyclin DI mRNA in
BMSC:s of various groups by Q-PCR

(P>0.05)(K5).
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NS16194H14(51.26+6.18)pA/pF % Control(29.55+4.01)
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A: Control4l; B: DMSO4]; C: NS161941; D: IBTX4L; E: I-Vihi£k.

A: Control group; B: DMSO group; C: NS1619 group; D: IBTX group; E: I-V curve.
El7 SAMABKca BT LLE RI-V 2

Fig.7 BKca currents and I-V curves of various groups
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ARSI B 5 A 2 R o, BMSCs | H # 4b 1)
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