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2 BUEFR KBRS R R SR R AL K B S5
PIBE o, p1ITHBEAR MRNA RiAKFEL"

B#E 55 =, 2o £
(I ERAZ Zk, mIl 7 M 646000)

-

HE.HH R 2 AR (T2DM) X 88 £ BE3h BT if ILga J K & 458 % 473818 (BKCa) a . B 1 T
LB 8B MRNA & & KF T, IWHoFKFEHA T2DM K R 2 B 2h bk 7 WL 4m it BKCa 8 i iE R %
o) ELARAUH] , A T2DM 6922 608 J7 /AL I 32 8 A5 A ST W IR T a0 S AR AR AL R B, 3% SD X
REMEZ KRR LA PGS 254 E % STZ(25 mo/kg) 2 5 T2DM X SRR . SEFLERLHZF
RAhsE X RN ARSIk BKCa#id o fr B1 BAMEZE G/ MRNA Rk KF, R OrBEIFEL
REBT: BAMEZL S AFSE 12 AMARDIRKR L F45%F4@8 (BKCa)a EaMT L EH A
(1.093+0.251) #= (0.921+0.153), L@ rs 2 F A%t FEL (P>0.05); Bl EFaiast £ & 55 A
(0.334+0.200)#2(0.193 +0.310) , 55 s BB 40 b 45 £ A %3t &L (P<0.05) Q£ £ SR AM% X R B4R
B, BAMAAES 8 A 12 A A BKCa o & mMRNA #&E 554 (1.15+£0.03) F= (092 +
0.04), Harmabs 2 F Akt FEL (P>0.05); 1 &% mRNA #1 k& 554 (047+0.10) A= (0.37+
0.12), LRt £ F A AT FENL (P<0.05), Zit T2DM KR M 4 Bi3h bk BKCa Bl A K G A
MRNA & ik £ 8 Bl & 12 JA 9 2 HAK,

EHEIF . 2 ABESR; KL FARUEATEE AR o Bl A

FESZES: R-332;R587.1 XEAPRIRAD: A

Expression changes of «, B1 subunit protein and mRNA of large-
conductance calcium-activated potassium channels in mesenteric
arterial smooth muscle cells of type 2 diabetes mellitus rats*

Hong-xia Duan, Li Ge, Chuan-bao Cui, Zhi-gui Wu, Mei-juan Chen
(College of Pharmacy, Sichuan Medical University, Luzhou, Sichuan 646000, China)

Abstract: Objective To explore the expression changes of a and B1 subunit protein and mRNA of the large-
conductance calcium-activated potassium channels (BK Ca) in mesenteric arterial smooth muscle cells of type 2
diabetes mellitus (T2DM) rats, and to elucidate the specific mechanism of BK Ca channel activity in T2DM mesen—
teric arterial smooth muscle cells from the molecular level, and to provide new targets for the comprehensive treat—
ment of T2DM and the experimental basis for the specific needle to the drug research and development. Methods
After one-month high glucose and high fat diet, SD rats were treated with intraperitoneal injection of streptozotocin
(STZ 25 mg/kg) to establish a rat model of type 2 diabetes mellitus. Western blot and real-time PCR were used to
detect « and B1 subunit protein and mRNA expression levels. Results Western blot showed that o subunit protein
expressions of mesenteric artery BK Ca channel in model group at 8 and 12 weeks were (1.093 + 0.251) and (0.921 + 0.153)
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respectively, and had no statistical significance compared with the control group

(P > 0.05). Expressions of Bl

subunit protein in model group at 8 and 12 weeks were (0.334 + 0.200) and (0.193 + 0.310) respectively. There was
statistical significance compared with the control group (P < 0.05). Real-time quantitative PCR results showed that «
subunit mRNA expressions of mesenteric artery BK Ca channel in model group at 8 and 12 weeks were (1.15 + 0.03)

and (0.92 + 0.04), and had no statistical significance compared with the control group (P > 0.05). Expressions of 81

subunit mRNA were (0.47 + 0.10) and

(0.37 + 0.12), which were significantly reduced comparing with the control

group (P < 0.05). Conclusions Expressions of 31 subunit protein and mRNA of BK Ca channel in mesenteric artery

are decreased significantly in T2DM rats at 8 and 12 weeks.

Keywords: type 2 diabetes mellitus; large-conductance calcium-activated potassium channels; mesenteric artery;

a, B1 subunit

2 HIMEPR Y% (type 2 diabetes mellitus, T2DM) f)
M I ZAE RARREER B FE A, VR R A
TR IT R B AR T3 B 45 Tl A AR R 1 e 2 AR FH A 1
) 0L 65T ILPEAR 22 P A AR ML AL A O 18 1 56
SE IR Y ORHA R R OME R RS
KRR AR P AT, i AP L B R A
T A0 i (large-conductance calcium-activated
potassium channels, BKCa) J2: Ifil & 5K 77 17 it S 4
i i, AR SRR B, 1 RO R /) BRI 3 3
Jik BKCa X PA R [R] 47 5 4% i A0 S B 18, JBR 5% 2K
PR BRI 3= 30 ki 45 -1 L BKCa B 1 W 543 2K 1
I mMRNA KA. (B4 5 T2DM KR £ B
- WL BKCa J& 75 FE7E 7 8 I WF 5 v fif A 4 1, A
PRAZH R 2B PR, T2DM K SRUIMAS SO 77 AE
ARAL, -5 1M 15 L BKCa Rl REAFTEAH G, A
TIF5E 2R FH .33 B2 (Western blot ) FlISE 26 i &
B4 W% SV (polymerase chain reaction, PCR )4
AREEVT T2DM K FRAS R BE 7 14 (i R BBl k)
MWL BKCaa B 13 H X mRNA ik 2
BAFAESE R, LI T2DM 125 ER IR LR
SRR SRR XTI ER T (R 25 A A AR S AR
1 MRS5FE®
1.1 ##d
111 AFZAT % AR SD R, Mk, /AR 180 ~
200 g, It A BUEBIA AR S A R w5 525 s ) 18
VFAIHIES : SCXKC JI] 22008-23.,
112 =& 98X A B IRYAL # & (Streptozotoxin,
STZ), % RNA #£HG&5] TRIzol (3£ Invitrogen 2y
Al ), Wi 549857 & Reverse Transcription System( h%,
HIE B e A A ED), NRPUA Actin ByT (3E[E
Santa Cruz A ]), %Hi A\ KCNMAL(BKCA o ) 241,
it : Lot#A1455, fitfit A KCNMB1( B 1) (F[E Ab-

2

cam A H) ), BEYERE i PCR 4% ( H 4% Takara A H]),
fit5- Lot No.1131801, 2K {4 41 B 37 & ( [ ifg 38
ZREYIFR ), REIEN M IE T B (bicin-
choninic acid, BCA) £ Il % 157 &5 ( b3t < K A=
YIRFSE T ), Taq B PCR X757 (Jbst TIANGEN 44
od]), 5. K9104 BEfEkE (SEEIHE A4 H]),
RIPA 24 ( L3 = RAEYBIGET), S gy
Marker (ZE[E Fermentas 237 ), 554k %& Ot (en-
hanced chemiluminescence, ECL) % %k (35 E milli-
pore /A ] )#t*5 : Lot No.1131801.

113 FZEEHLE  BIORAD HLUKAYL HLFE{L (3
BIORAD ‘1 #)/A w] ), ABI SZi 9¢ ) 5 2 PCR X
([ ABI 2~ H] ), I W4, ND-100 % iR £ 1 K
A (3= Nanodrop A7) o

1.2 FHik

121 shptileg s W MK BBENLA B R
10 H BEARIL 40 BRI 2H K ROV 9% i s g sl el
(10% ¥4 i .2.5% AH [ F5 . 20% J5E BE 1% AH iR £h A
66.5% ) 353 1A k)4 JA i RV ST STZ(25 mglkg )
19,1 G LAZS iE 1B =7.0 mmol/L, )5 2 h Ifi.
B =11.0 mmol/L H A I 5 REURIEREARE (P<
0.05) by A FE b , i i HH BB Bl 20 R4k S = i 5
BEIRIFR 2 12 Ja % B2 R BRI e e 5 12 8],
i T S TR AR B AR R 2 A

1.2.2 A0 R T8 12 FXIEL], HAg]
TR s R 5 1% 0% 2L H 28 30 mg/kg SRR
TG U 2 BB Ik, 43 285 10075 &1 161 1 235 2 Al 4L R
105 BRI TN RNA LA, -80 CYKAFRIRAF -

123 HEUPTEMNE o fo BLELAEGREF
BUR U RSNk, RIPA a0k 2138 M4k, 12 000
r/min B0 1 min, J8E FIEWR L BCA AR E &#. F
T 1 (15 L) SDSPAGE HLIK /385 ) , FL R ENE
HRRLTAE R L, 5 50 o/L AR WM = L Wifiz
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Brilh e, 2 2 BRI U 22 IS sk 8 LA B R e S A 0 IEIE. o L B 1 WEAESR 11 2 mRNA SRIA/KF A fL

e whER KRR S TR 1 he SR 2050 S bk R
Kcal.l HLik . bt K B sol-1 itk . ot KK
B -actin Hifk 4°CHEE LR o AW bR Ic P e —
o, FWEIHEF 1 h, ECLIAFI &IbE7 N RI%. L
B -actin SHNZ: A AR RA & .

124 SaE% PCRME o # B1 E#4: mMRNA
w5k WA TR T -80°CuKAR K B F 5
Bk, Trizol B42H0E RNA, 3% 5% i cDNA, 2R J5 1T
SYB Rgreen ¥ #E4T PCR JZ i ,GAPDH iy N2 i
SR PCR 47 4RI . 414 540 95 C AR P
10 5;95°CAE M 55 .60°CiR k 15 5. 72°CHif# 15 s, if
45 MEA L) GAPDH ShZ: B[, AR A2 5 %)
HEZH A AFDX S DR 5 DL R X S PR 4 DL 27204 3%
ik, R4k Beacon Designer 7.0 i%it o #il g1 1F
A7) PCR 514, AR UEAE 511 GC & it 40% ~
60%, Tm {E7E 55 ~ 65°C, H.5I1YIH & RIFFEHELE 4
AL LI B BN 8 AR TE I ) 5 | 4y TSk A
HELEAMNTS . WLk 1.

F1 o f0B1IEEAH MRNASIYIFES
SR SI9F51(5-3) PRI s
KCNMAL/F TCAACATCCCCAGCTGGAAC 242 60
KCNMAL/R  GAAGGACAGACCCACGAAGG
KCNMB1/F TGACCATGTTTGGGCATGGA 187 60
KCNMB1/R CCACAGGAGGCAACAGTCAT
GAPDH/F ATGCTGGCGCTGAGTACGTC 263 60
GAPDH/R GGTCATGAGTCCTTCCACGATA

1.3 FitFEFE

K HH SPSS 19.0 GeiF Ak A EA T8 /b, i
BEHIIEL + brifE2E (x + )37, 14656, P<0.05
ERAGIFE L

2 #R

21 T2DMARZTEEMME.EE 2h Mm%, =S MmAE
RBENEER
JI8 Je ST STZ8 JH] .12 A s =5 i b & )5 2 h

Xof B4 8 JHI IR i 2 N Bl ik

BKCa «a . | m

B -actin
—. —

JUKE L A 2, S R A B W T, RS R
HURFE B R, Z 7 A G124 L (P<0.05),
B—IL% 20

&2 T2DM X R In#EFN MR B R EURIER(1S) ) TR

(n=10,x%5s)
E (mmol/L) (mmol/L) (pnUml) (FBG x Fins)
popitcEiel 456+024 6.21+043 28.23+354 -4.78+0.12

FERIZH (8 J%]) 10.47 +0.817 16.32 £ 0.177 72.04 £9.21" -7.88 £ 0.17"

R (12 J) 11.14 £ 0.377 19.28 + 0.56" 78.32 + 10.12" -8.76 + 0.10°

et SRR R, P<0.05

2.2 T2DM KR REzIKT B4 BKCa o,
B LIFEZEAMRIA

BopEENIEE R, 7E 8 AR 12 IR K R &
SN K- LA BKCa o A FIAHXT 23k 543 51
(1.093 + 0.251)F1(0.921 + 0.153), 435 5 %F BA 2H 1 7
FEAR BB R, efE 40000 1.172 F1 1.633, 45 ¢ A
H% P>0.1, SR R R G FE X B LT
e H A A KGR a4 5k (0.334 £0.200) F
(0.193 + 0.310) , 435315 %F BRALAVE AL A E 1) ¢ 46
¥, B4k 10,530 F18.232, £ 1 Fi{HFE P<0.01,
XA ERAGIFE L. WE 1~4,
2.3 T2DM X R Bs % % 3 Bk F 78 AL 48 B2 BKCa
a. B 1IFE mRNA ZEME R RIE

S AE i PCR 255 s, 7F 8,12 JEBAI4 K
SR Z B 20 Bk LA S BKCa oo IE 5 mRNA 11y
Feik 40 A (1.15 +0.13) F1(0.92 + 0.14) , 43 51 5 Xt
WL AVE AR AR 500 e K236, ¢ (B 20 1) ok 1.9464 FiI
1.807,# 1 L P>0.05, 5% MEH LAk 25 R G
THEE X B 1A mRNA BIZ3K43 0 (0.47 +
0.10)#1(0.37 +0.12) , 4371l 55 %F HRZH /P A A< 2415
() e K, {39k 16.772,16.623, 7 + FHEF P<

0.01, 5XT A b EF A G775 L, WLE 5 ~ 6,
X HAL 12 JEVREAIZH o 2 B Sk

NI —
BKCa «a

B -actin A —

1 8 .12 BRIk BALAM BKCa o EANEIGERIE

3
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16 1.4
ﬁ 14 1 &Aoot
§ 12 r - T i: 10 | L T
£ L0 £ 08
d gk o
el #H 06
< L
Z 02r Z 0.2
0 o J 0 1
popiEeEl 8 JRIRIRIZ X HEZH 12 L]
2 8 .12 FZEzh kB4 BKCa a0 EHHWEFERIE
AL 8 JAI AL AL A S Bk oGl 12 JERIRIL I R RSk
e — ——
BKCa «a BKCa «a
Bractin — — B -actin
| ——
3 8[E.12 BRI AKEBALHA BKCa B 1 EEMEIGRRKIE
« L47 K 1l4r
;Ri 12 T #ﬁﬁ 12 F
= = .
g 10f T 2 10} 2
.Ié.é{ 08 b .IEE{ 08 r
= 06 @ 06F
s 04t T s 04fp
= K
g 02 S o2p lLl
@ 0 1 i /M 0 I i
X HEZH 8 JEIfAIZH X A 21 12 JEIREARIZH
4 8[E.12 FElZEKEEIMA BKCap 1 EEMEFEBXRIE
x 120 B » 1067
B 115 F T R L04F
7 - T 102 T
2 110 f = Llo0r
< s 0%}
Qzé 1.05 [ = 0.96 F
T 0.94 t
. 100 3 092k T
S 095 | & 090t
% B2 088
0.90 L I} 0.86
X B2 8 JEI I X HR A 12 iy
5 8F.12 B ZEZhkF B4 BKCa o mMRNA BIRIZZE4L
ﬁ! 1.2T .}Q 1.2r1
ﬁ 1.0 — ﬁé 1.0} T
B S
= 0.8 = 08}
% 06 : % o6}
;- 0.4 ; 04 F T
3 3
g% 0.2 2 02}
2 2
== 0 = 0 i
X BEZH 8 JEI Az popieEl 12 JEIRERI

6 8 A 12 A RENAKFBALMEBKCa p1 mMRNA BIRIEEW
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Brilh e, 2 2 BRI U 22 IS sk 8 LA B R e S A 0 IEIE. o L B 1 WEAESR 11 2 mRNA SRIA/KF A fL

3 it

W PR 2o i A5 A Ik ST A P PR 2R, L
s £ B R KU ASNE L, S 2 ok s
A RIS A PR B AR AR DG I A B A =
1A B4 IR 2 AR W8 s AN FE B 2 ~ 4558, m] D, 2 B
PRI 2 —Ffr LA i A7 728 Sy = B S5AE B8R TR 1) 9
i o

L4515 L BKCa i fLIEJE B M o EFEFN
HBhEH B WA, MELHN B WA B 1-
B 4 NFEAL L, o B 1 WA EE A Tl
Wi, AEBRAET , BKCa HRE2iid vl LA 41 i 5
WAL, A R FE AR 5 B 3 3 ) 1, DA T 2
B P I 98D T LA , BELBT BKCa ] LA~
LIS o ik BKCa 38 T8 e 8 A5 S5 gk i 1) S 22
B, HAE S PR SR S e A T AT AR DI RE
M55 HET 4 58 538 T D RE SRR A G AP O
PRI% 5 BKCa i1 i AH M98 A2 210G 1S,

WANG “57% 8, T2DM K Ui ifiL 37~ UL BKCa
TEVERRAC, 53 B 1 R FIR T IA L AR £
L3z FH G % B 3D vk RS2 B R = PCR #5 R 91 B M 43
F7KF [ B T2DM K FRU 2 I55 sl k1 o L Am e I
BKCa il & S AF7E S, SEATE i PCR 45 R R
B 1 V3 mRNA 7£ T2DM K R 2 BE sh JikF- 1 L 4n
JH PRI B, T o FIE mRNA F55T0H] 728
b R EN I 45 R R, 7F T2DM K R 2 B 50 Jik
SEU LA - BKCa iBiE 1Y B 1 W FE 2R (H X i Fh
SIS HA TS 2 ) 25 R — 2, HI7E T2DM K Ui
ZIEFNPKE T 4 - BKCa liE B 1 7 kA& A4 ik

5

R AN A K A9 B 2 T I (P <0.05), 1T o SEJEAE
FE A HACEC A8 (P>0.05) . X HERTEN
ML A8 - LA J &7 46 T fig i 2 2298 775 [ &, BKCa
WIEMIIRES B 1WA VIA G, B 1 IEMILE
K] RESE 2L T2DM 148 I AE Y — A~ EE LA
S Bt B DR M S 3 1B D) g A
TR AATTAT BEXHE PRI 101 7870 722 (R L A T
HRTATR 330K A 10T BB PRS F9 o LG5 O e B it
BT SRS TV, BRI 1 25 G IR 9T S T o
R AR XS LA A 25 A R SR AL ST IR

& % X #k:

(1] M-EF, RT, PIs. MEARI /IS UM = Sl kPR o 0 s 700 N
B AR 1 7 7k 790 507 4 728 ). s B 7%, 2005, 21(4):
788-792.

(2] ZEw A, SCSCHE, Bh, A5 MR I R ARHUNT K BRI AE 1 L4 L
BKCa ZIREMSZ NN, 15 2238 R 2R (BE 2R, 2011, 32(2): 145-
150.

[3] . 2 M s R RS SOy P 5 P-4 AL 1 BKCa (1 AH
RMEBFE[D]. Uil i3 JH B2 g, 2011.

[4] B, kAo, 622, 55, SD KB 2 B PR BY Y e a7 KA G
TRPRAGIAE[]. SR BE)RE, 2012, 6: 91-95.

(5] PR oMoy 2. E 2 RO R BTG TR R (2013 4F
W), H PR AR 22 B TR, 2015, 3: 26-89.

(6] S5, B, by ay. bR o SR sl k- e FULAR A Hl S 05 8
it T AR ], B AR 2% A, 2015, 4: 245-247.
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channels in cerebral artery smooth muscle and alters functional
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