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ABSTRACT Objective: Many studies showed that ardiomyocytes injury had related to ion channel, to study the effects of melatonin
on heart tissue in C57BL/6 mice caused by low selenium diet and discuss the possible mechanism. Methods: The mice were divided into
four group, with three treatment groups fed with selenium-deficient diet (0.0045 pg/g) for control group, 30 day low-selenium, 90 day
low-selenium, 180 day low-selenium. Then selenium and heart tissues were examined in mice. Western Blotting was employed to
identify the down-stream protein of potassium channel protein expression level. Results: Compared with the control group, the selenium
levels of the 30 days, 90 days and 180 days selenium deficiency mice were reduce (P<0.01) and there was cardiomyocytes injury. And the
expression of potassium channel protein in 30 days, 90 days and 180 days selenium deficiency mice was also down-regulated (P<0.05).
Conclusion: We established a selenium-deficient mice model successful. Low selenium can caused cardiomyocytes injury and these
changes might be caused by the level of potassium channel protein.

Key words: Selenium deficiency; Cardiomyocytes injury; Potassium channel protein

Chinese Library Classification(CLC): Q95-3, Q581, R54 Document code: A

Article ID: 1673-6273(2014)03-411-03

A1
e g,

Al S

Bl (Se ) fig - 2 B 1L (9 fE 22 K Brezelius T 1817 4F 4
LAY N AR —Fh i B A e B SR R T A
Sy — i B A0 PR32 5 A sk 6 B ) 5 P v DT 2 355 1
TIEE 1 P A BRI R, i BT T O BORKIE A, oL A
o 14 A9 24 5 KR T ) 2 e S AR KT 2 SR OGP, A7 A
PRI AL 5 B BT 2 GPx ¥ TRl T A 11 P R 1A A Y
RO AR 4R RGO S e, PRI LR 32 457
HERFIEHAQT . 3 B2 T AR MRS K B 2 1 o
L 2 R T 2 R ORI T R B = 5 R 9™, i T B
SO A — A e BEAEED, I A T 5 PR E R Y
FRTE O, 0T A 55N 2 iR Y O AR L AR 52 B R SR O

*ELETH  ER A AFIFEATH (30771863;81172616)

BT LA £ B8 PRV T 2 2R i 3 e a AL S sg ,
P AT UL 2R IE R H A B B0, AR PR AR LTS
AR T (A B AT AT 5 R UL 5 55 25 R g, Lo WLEAR
K 8840 22 AR, B0 e -l 1Ay —Fh 8 5, A
JUA MU 8, 1o 6175 py AN [ ) 5 P 9, 25 1 30 15 R i
B OB E A —E B R, ABIFE Y ST AR/ A TR
THIR A 1] s 30/ BROAR) Lo WLZHL 2 G35 00 5 /0N Bl
AP 5 G O IOLZH U A5 45451 s , RS 4 ) 8 1 2 1Y
AR , S JUUA 03 -5 B 3 3 AT A T B ) R
o

L bR i

YEZ R X, 2 it , FEERFFE 7 1 - AR S B0 LB 5 5 5 FHEE I DE R |, H IS : 13766866794
ASEIAEE 20, 1R S, 2052, B 13936695263 , E-mail ; lihui@ems.hrbmu.edu.cn

(Y H #A:2013-05-25 43257 H #:2013-06-19)



© 412 - DREYESHE www.shengwuyixue.com Progressin Modern Biomedicine Voll4 NO.3 JAN.2014

1.1 {RFALA A A B

R BE (1 75 524 0.0045 wg/g)46.84% , K 4% , (i
i 1%, HHEITER 5.37%, It E 0.06%, A THMEITTE 0.5%,
J6 VE MR A 44 % 0.1%, S fLMHsd 0.2 %, DL H B & iR
0.4%, VE36.6% , i H# 4.93%.,

1.2 KIEzh¥

LY W) CSTBLI6 /NER 80 1 Mt ik 452 ARl 18-25 g,
P10 [ At s Y R A S S R AR BRA R . CSTBL/6 /) BB
HLAT A 4 41 % R4 (control)  fRAT 1 4~ H (LD-30d), ikl 3 4
A (LD-90d) , A7 6 4~ (LD-180d ), 74 55 563 1o 1K At 4 el Mg
RN ST ARG , AT A /s BV R 7K R 88 i K T Y
FEFK IEHE M IRALS TIEH K, XIRAL T B R &
ARl H PR AN 5 0.219 pg/g, At 44T o
1.3 XWHiE
1.3.1 RIS EMNE A 550 BUNR O RERR
& TH AR I A H (3 mL) AE AL T (10 mL) 5 = MR
B T HUE EFEWTINEA, 2 10 min 5 BIET AR N, A2
VTR A JC AR I R B I, S R S A 25 9 A A R IR
IR ARG 3 S @RI A RN SR B E, SE IR TR, 2
B ENIG AR Tt A 20 mLAYZK , 32515 BEIA 2 mL
f) 0.2 mol EDTA , $RJ5 1R 5]

B R E K MR IR pH & 1.5-2.0, ISR BR AR
2 mLJ5 ECE 5 min, #E5EHA DNA 5 4 mL, RS G ETF
WK, 5 min JFAZKIAED SR 6 mLI Ok, FER% %
B 5 min, TR £ R, RS N R EEE
Y 1500 rpm 250> 2 min, KPR OBEAEDSEIERE T L 28 A Y
TR, RFHEIE [ AR L AR 4 U 2 AAR (0.1 pg) o

TR A T LR T O =[BR iR A (BRdfE
PEOGREL - 25 BPOGEEO]* [(FEMPOGIEAL - 25 HPO6
B+ HARER]

1.3.2 SEIEFHYOA HE 2@ BUBOME414Y, D-Hank, s 3 i
Pk 3 min, A 10%05) PP, A EIE Y R YR s, =
ATRARZE YA 5-10 min, JEsK wk 10 min, ZEIE/K ik
5-10 8,32 A 95%Z B Z) AT B G (5 5 min, — H RS
B, PP R o D WURE T AR, R R S A B £
WS 1) b e S LR

1.3.3 Western blot #iM$BEEARNRIE BUNEWIF. K.
(e S NS TA P £ S R A s v Y5 A ORI
HEEUAE, B0 wL A, H 10%5Y SDS-PAGE Hivk , 5%
JBE, EH6A L JILA Sel P Al SBP1 $1A(1:1000),4C 3377 . 1% TBST
PE=k, ZHUEIRBEE 20, A 1% TBST k=K, BEdE A
ECL &7, B, Wi .

1.4 GEitsR4biE

SR H SPSS 16.0 G it2< 3 A T8 25400, RIFFGS IERS
SRR LR PRI RN RS BT R TOR,
R g DU BRI FR  TE A BORER A ¢ K, I A
S AT SRR A Mann-Whiteny 656, P<0.05 A& it 25 ,P<
0.01 i EHER,

2 &R
2.1 DEMESERNELER

T A D B 0 R A A 55 20 S S v ) 5 B A8
A6, 1 g5 R B s, 5% R AR EL, {R AT 30 K .90 K180 K
Wi 5 st TR 8 S o JUE £ 76 5 B R AR AR B 34, -7 IR AT 180 K

a5 B A (P<0.01) o B HA/IN UG A TR 7K IR A o

selenium levels in mouse heart (ug/g)

B 1 /NROEmSE

Fig. 1 The selenium levels in heart

22 DIALRRHREENEE

A AL O WS A T AL T |, 7 S e S WL B
e, B 2 SR R IE R RO WL U I R R AR
T, Shth ot H , MR I 8., O JULI G S A2 A, TAECAT 2 Y
D UHSEMUE AR T HEFIZERL, R ZRIEH ORI 1E
AT 180 K ZH A7 1A S 1) 40 A 34 Ak, &40 ] i [ Bt fn g, 156 9
ARBOHURGI G

SD-180d

B 2 HE ZE&N0AERER(x 400)
Fig. 2 HE staining in mouse myocardial( % 400 )

2.3 Western blot £ iUl 51 & & B AR ILER

AT A ARG 5 A E A YOG R FRATT SR T 48
ER RO, WAL 3 Frm 255, Xt BRZAAH L , 30 a8 4 1 B
FEARART R AYAE <, 23k i A

KCN

R " . GAPDH
o ’ > 5°p

A%
G ¥ o
o)

& 3 Western blot $fiBEEAEARIELE R P<0.0l,vs TH
Fig. 3 The expression of KCN by Western blot 'P<<0.01, vs control



REYES#HE www.shengwuyixue.com Progressin Modern Biomedicine Vol14 NO.3 JAN.2014

+ 413 -

3 PHig

B SRy — B A B 20 b it i ot e 3R, AR S
S AR T 3] LN T T M, AR T 5 AL S TR
Wik, IR 2 5 22 R A 50, A s LU KA1 )OI
PR AR, AR Z BB S E AR 5 1R 22 B9 iR B t
A PR AEN, T S R A5 U B R A R Y
B TEIE R I RE R, O JUAE S AT S B A e,
R 3R T SE R IE R A X T LB R LA B AR R B
WA —E R, AR LA HE BRI AT DA BE 18, (5
AR AL AN B2 AR X 1L B0 i PRYA Y 7R 3 T
AR TP TATAIE 9 — LR AT A PR PR AT T X AL, 3o R A5
BB IH 1A 1 C RASEA O 248, IR A0 T3l B il e
ERAEICHR BRI

ARSI XA S SR O U 04T T 8028 20 o S0 B2
AH G, AR AR T] AR, /I B JIEE P BTG 25 5k At it R 1] 14 B
KRR 1), I 52 8 2 M i 22 57 (P<0.05) , i HE B a1y
RN, (RN 30 KIL-P R T A& A RO
IO, 7EARARN 90 K HIE IR 180 I, REFE 21 40 MU b sthil
2R 0 M 2 [T A A D B LR B, SR LR B T — 5
FREEML OIS AL (P 2) o [, 181 3 (924 SR o, TERfAE (AT
[ K A, S S 1 1 SRR R R, 23 Bl T A 0 L
AHEAL T HIOPIRZS I, A B RS T A AN T BT AR Y i
P P B3 T2 11 D, T RER: Hh T 0 SR i i T
B R AR SR R

B A SR 200 i anC s 28 B LB K 0 )
S —E BIICER X T LA LA A8 7 A R A R R 2 T
A RHEPER RS, AWEFETE AN AR (Y Bt A BURAR /)
BRI ZH SV 03 1 B, PR BEAE B2/ BRUEC AT 5 R Lo UL
P T LA — R 1 5 S 0 388 0 2 1 7 e B BRI, {ER LA
AR o0 AR BB, (E A AR AT P 27 5 S A 75 /K Y S A
TUE, JARAR-55 B 2 i R — P S T SR

£ % 3L Hi(References)

[1] Studies on selenium Nutrition reviews [J]. 1975, 33: 138-140
[2] Arer ES. Selenoproteins-What unique properties can arise with

selenocysteine in place of cysteine

2010, 316: 1296-1303
[3] Shen H, Thomas PR, Ensley SM, et al. Vitamin E and selenium levels

are within normal range in pigs diagnosed with mulberry heart disease

[J]. Experimental cell research,

and evidence for viral involvement in the syndrome is lacking [J].
Transboundary and emerging diseases, 2011, 58: 483-491

[4] Brigelius-Flohe R, Kipp AP. Physiological functions of GPx2 and its
role in inflammation-triggered carcinogenesis [J]. Annals of the New
York Academy of Sciences, 2012, 1259: 19-25

[5] Solovyev N, Berthele A, Michalke B. Selenium speciation in paired
serum and cerebrospinal fluid [J]. Analytical and
bioanalytical chemistry, 2013, 405: 1875-1884

[6] Burk RF, Hill KE. Selenoprotein P: an extracellular protein with

samples

unique physical characteristics and a role in selenium homeostasis [J].
Annual review of nutrition, 2005, 25: 215-235

[7] Boldery R, Fielding G, Rafter T, et al. Nutritional deficiency of
selenium secondary to weight loss (bariatric) surgery associated with
life-threatening cardiomyopathy [J]. Heart, lung & circulation, 2007,
16: 123-126

[8] # k. MTARS S LAkl 5 Sk % 2 09T Rt f—2 k&
Seabi A A I 60 B S B 5L JmANETR By 7 ik 4 52 30 B SR[T]. sor
FHIBIR, 1996, 2: 1-6
Xu Guang-lu. The progress in study of Selenium prevention Keshan
disease and low-selenium and Keshan disease [J]. Eedemic Diseases
Blulletinul (China), 1996, 2: 1-6

[9] Li Q, Liu M, Hou J, et al. The prevalence of Keshan disease in China
[J]. International journal of cardiology, 2013, 168(2): 1121-1126

[10] Alfthan G, Xu GL, Tan WH, et al. Selenium supplementation of
children in a selenium-deficient area in China: blood selenium levels
and glutathione peroxidase activities
research, 2000, 73: 113-125

[11] Cassidy PB, Fain HD, Cassidy JP, et al. Selenium for the prevention

of cutaneous melanoma [J]. Nutrients, 2013, 5: 725-749

sk B, EAE, HES. S RATRE G 5T F S AR [J]. A

Jo A 4 5 2 &, 2000: 173-176

Bao Wei-sheng, Wang Chun-lei, Yang Ying-zhen. The molecular

[J]. Biological trace element

[12

—

diversity of myocardial cell potassium channels[J].Chinese Journal of
Coll Biology, 2000: 173-176

IR AR, A B S e ARAT I8 R A I R R P 8 T AL[T].
SR (A 22 SR S G R M), 1997: 3-5

Guo Wei-nong, Yu Yu-mei. Myocardial cell potassium channel and

[13

—

its change in heart disease [J]. Foreign Medical Sciences (Section of
Pathophysiology and Clinical Medicine), 1997: 3-5

[14] Bock A. Biosynthesis of selenoproteins--an overview [J]. BioFactors
(Oxford, England) , 2000, 11: 77-78

[15] Sunde RA, Raines AM. Selenium regulation of the selenoprotein and
nonselenoprotein transcriptomes in rodents [J]. Advances in nutrition
(Bethesda, Md.), 2011, 2: 138-150

[16] Zittt. KB ¥R 4FHRAZHORAFTHL ] BERERFEF
R(E 5 H8) , 2005, 12: 1-7
Wang Zhi-lun. Synchronous study on the four kinds of etiological
hypotheses of Kashin-Beck Disease [J]. Journal of Xi’ an Jiaotong
University(Medical Sciences), 2005, 12: 1-7

[17] Shi K, Jiang Q, Li Z, et al. Sodium selenite alters microtubule
assembly and induces apoptosis in vitro and in vivo [J]. Journal of
hematology & oncology, 2013, 6: 7

(18] 4 Hhm, RiEA. & IUIC B 04 v A SRR L L [T]. B SF B 5 (A28
JRILALF 506 K 5 H), 1998, 35: 44-47
Mei Qi-bing, Zhao De-hua. The electrophysiology research progress
of Myocardial hypertrophy [J]. Foreign Medical Sciences (Section of
Pathophysiology and Clinical Medicine), 1998, 35: 44-47

[19] Z=245, SRR, G ¥ &. W AEMNESAE FEBELE BB [J]. FPRS
229k R 2k &, 2010, 142: 575-576
Li Ya-wei, Zou Sa-feng, Zeng Chang-qian. Voltage-gated potassium
channels and epilepsy[J]. Journal of Apoplexy and Nervous Diseases,
2010, 142: 575-576

[20] stk %, Ti5iE, % F, F. AR KRS M an ey 4784 1], + B i
TS 4 &, 1994, 192: 142-145
Bao Guang-hong, Yu De-jie, Liu Yu, et al. Potassium channel in
cardiac myocytes from Selenium deficiency rat heart [J].Chinese
Journal of Cndemiology, 1994, 192: 142-145

21] F#F, 28 %, Tk Ak QxS i &m0 B 697 0916 R F
Bl L R 25 4 &, 2002, 1:17-18
Li Gai-ping, Wang Meng-liang, Ji Guang-qing. Clinical evaluation of
the supplementary treatment of selenium protein for cardiovascular
disease[J]. Shanxi Medical Journal, 2002, 1: 17-18



