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[ Abstract |

Objective To observe the cytotoxicity of AR 35 in cultured rat cardiomocytes, and to elucidate the possible

mechanism. Methods The isolated rat myocardial cells were cultured in vitro. Following the stimulation of AR 3 with different
dose, the apoptosis of cardiomyocytes were observed by flow cytometry. Bax and Bcl-2 were simultaneously measured by Western
blot. The phosphorylated p38 mitogen activated protein kinase(p38 MAPK) were evaluated by Western blot under the stimulation of
20 pmol/L ABs;—s5. At the same time, the effect of p38MAPK selective inhibitor SB203580 on the apoptosis of cardiomycytes in-
duced by 20 pmol/L AR5 also was evaluated. Results ARy 35 induced the apoptosis of rat myocardial cells. Meanwhile, the ex-
pression of Bax increased and the expression of Bel-2 decreased in dose-dependent mode. The level of phosphorylated p38MAPK in
myocardial cells exposed to 20 pmol/L ARs; 35 increased obviously. However, the apoptosis was inhibited by p38MAPK selective in-
hibitor SB203580. Conclusion  AR,; 45 could induce the apoptosis of rat cardiomyocytes via p38MAPK pathway. The study will help
identify the possible mechanisms of cardiomocytes injury in Alzheimer's disease(AD) and provide a new strategy for clinical treat-

ment of AD-associated myocardial injury.
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Hi &£ 45 : Bax Hi 4 ( # BA0315, Boster, Wuhan, China) , Bel-2
Pk (# BA0412, Boster, Wuhan, China) , p38MAPK #i {& ( &
sc-7149, Santa Cruz) , p-p38MAPK $T /& ( £ sc-101759, Santa
Cruz) , B-actin H & (LSBio, Seattle, WA, USA) ,

1.2 SD KRL.CHLANM 8 539 s BB R AR SD KR,
JiE T 3 2 R 300 U/kg .30 min Ji5 3¢ B B 22 6 1 i RR Bk (150

TEZ B A PR (1973 —) o 8l F2 AR BRI 18 -1+ 32 B8 BT IR 2% 95 3R 1% fili



4772

mg/kg) o I 7E T2 ) B TR AL B0 IR R HE L T A5 B
{ﬁ(NaCl 135 mmol/L,KCI 5. 4 mmol/L, MgCl, 1. 0 mmol/L,
NaH,PO, 0. 33 mmol/L, Glucose 5 mmol/L, HEPES 10
mmol/L.pH 7.4) Lk 6 mL/min B fTHE W 5 min, KRG . 1F
R4 37 C %M F H & 2 (% CaCl, 34 mmol/L #1 i A 11
300 mg/L) W% 20 min, HCH O BE, 725 0. 1% 7R [ B 1Y
PBS # W # 0 JE BT B 1~ 3 mm’ /NI CE 25 min, 7E
1 500 r/min®§ 0> 7 min, 3¢ bW IR B TEULHEM 200 H % M5 g
SRR O, I E T ERELD 20 min, B5.HE 10%
FBS i) DMEM 35 3% ik B P2 4 Ml £ A T35 R b, 24 h 5456 1
Wk, LAUG B 2 Rl 1 ik,
1.3 g 2 (SO 0 200 M 0 T O R BLG LA R (2 X 10°)
BeFh T 102 FBS BEFRRAY 60 mm FFFRIML AL 56 2 KA
WY ABys—ss AL 24 h, WLAEAIHE , R ] Annexin V-FITC i
2200 i A A A 0 A48 0 T O 4 R A B ] AT R
1.4 TUNEL %A A0 M08 T 4% 3 i TUNEL 41 jfg
O T D 3 ) 10 BT S 8 4 D SRR DO UL A TR O T L.
2B T R T R A M AR e AR £, kD R BE L R 5 A
1o A RS o G U T A L R RO JUIL 2 I P B O T A
(apoptosis index, AD = & T4 g4~ % /.0 L 40 g 4> < 100 %4,
BS SHLERE- 3
1.5 Western blot B4 8 ARG B (A [\ ok &
ABgs—ss AL PR LA A 24 h, 4R 40 M S5 A A 4R 0K
*U'/ﬂ‘i‘féﬁlﬁlﬂ Fie I8 BCA 2070 4 06 B 43 45 4 20 BRI 2 4R 1 ok
o I EMERCH 50~100 pg, WK L. B R TR
#ﬁtPél CHF AR . G Uk 5 BOA BRAR o 010 ¥ 6 b
O ZH T E RIS 2 h 1 ECL fk2¢ KOG RGE#ATRI . 5%
g R ] BIO-RAD B B¢ Hy 3k 18145 43 B A i 47 2R &1, R H
Quantity One #{F 5347
1.6 it g3 SRHA] SPSS 11. 0 it 4 4 #E 47 3 Pk 3,
PEEE TR T s 3R89 20K ) U BRI M ST R ¢ K
ZFEA 25 20 TR BB R T B DR R T 22 40 4R T) T T A4 R L
BORALSD 8. Bgm Kt «=0.05, Lk P<<0.05 HERA
Gt L
2 % R
2.1 ANFMREE ABwas MR IEC LA B A T WA ai i Fe R
AT AR TR R B, 5 B B 4 T ABes—ss a0 WL AT
U TR B R HLE B B RO Y R (B D i
TESE ABas—ss 518 O WLAN MY 4 T2 R H] Western blot J5 ¥ #6 I
T TZAR R B Bax Fl Bel-2 (K354 K B ABys~s5 10 pmol/L
215 %5 BRAL L322 53 B G i 2 B L(P>0. 05) B Fifi 4 ¥k B2 11 3
*ﬂ;‘ij(’ABZSN%ﬂ‘I—%—TﬁYHEEE Bax 3Rk, T 7 HdH
H A Bel-2 iRk, HRFE 2 BRI X R LA 2,
2.2 AR RO p3SMAPK {553 B M 4T
20 pmol/L ARss s Jl 3O WLAN AL 24 h, A Western blot J7 &
Kl 7 p38MAPK @ ie ik, K LA T ABsisoss J5 p38MAPK
WAL K P A X I W W3, 2 7 A S it 2 B X (P <
0.05), WH 3,
2.3 p38MAPK Hf 5 M 41 i 500 s /b0 WL4H ML i W T 7E 20
pmol/L AR s H 0 .0 IL A0 B i 30 min 45 T p38MAPK 4% 7

FREF20I5F 12 A% 44 55 34 B

P57 SB203580, 5% il TUNEL J5 2% 46 I 40 Jifg 4 1% B¢ » 77
VA B 45T p38MAPK 4 5 M 0 1 57 4100 JUL 40 YD #9100 7 2
BARGTAHME . ST FR 1 BE— B WG A %
FEHMRE R TER Bax N REBE RS T p38MAPK
o S P AR R LA T T R L T BT T Bel-2 B R RA BT L
Tk LA 4.

-
=

10°
.

FL2.
Ill‘é1
L

1!
;

102 10° 10
FLIH FL1-H

0 umol/L AB 75.35 10 pmol/L AB 75.35

14

10°
!

FLZ:
I?T

10 2700 4] T
L 10 10 02 10 10

20 ymol/L A B 25.35 40 pmol/L AB 75.25
1 ARRE Ast~3sﬁiﬁ’t‘mzmﬂﬂE"];}ﬁt

ABysss(umoll) O 10 20 40
x| e -
Bk2 | M - - |

B-Actn | CHEMEEPES - |

LiEbop/ 2

0
ABosas(Umol/l) 0 10 20 40 0 10 20 40
Bax Bcl-2

“*P<C0.01,5 ABzs—35 0 pmol/L 4 L #4 .
B 2 RERE AR WONAMBATER
Bax #1 Bel-2 B &2

AB 25-35 (pmoI/L) 0 20

2 *
g 1.5
*
i
0.5
0 :
ABsas(umoll) 0 20 0 20

p38 p-p38
*:P<<0.05,5 AR5 0 pmol/L 44 s,
B 3 Apps-ss {R 0 ILZH il p3SMAPK B ER 1L



EREF 20155 12 A% 44 5% 34 B

x®1 #4E TUNEL R THEHNILE (T)

2531 AICY%) F P

0 ;Lmol/L ABz,;Ngsé’E 0.81+0.06 414.06 0.000
0 pmol/L ABss—s5 +SB203580 21 0.91240.18

20 pmol/L ABss—s52H 66. 984, 48"

20 pmol/L AByzs~35+SB203580 41 40. 9545, 54

* :P<C0.001,%5 0 pmol/L ABzs—ss 41 L .

AB 2535 (imoll) 0 0 20 20
SB203580 — + -

-+
Baxl .- .
B°*2| .. e -

PAC | S ——

q
*h
3
2 >
*
1
*h
0

ABo2s3s(umoll) 0 0 20 20 0 0 20 20
SB203580 — + — + g e o
Bax Bel-2

* :P<0 055 o P<O Olij ABz5N35 0 ILmOI/L 2Etlj$io
& 4 p38SMAPK #J i 3 SB203580 X 1 AIL 28 A ) 1=
ZE B Bax 1 Ble-2 B &y

Relative level

3o i

AD BRI R R W — AR AL, it P EY A
600 T3 A7 19 N A AD, T HLARAFE B & AD 3% 180 T 247,
PRI AD B 28 B — /> H 28 09 B8 2 R Ak 23 . 3 4 Ok i
KRG R I AD 835 0 DI REAR 42 1 &AL 2] 8 38 m , — S A 5%
SRPOURT RS M E A AR O REEA G, H
ST BRETOCT AD B ENG A2 1 A UL o AN B A AR B
Z: 550 WUAH L 74 453095 388 2o o] o e A2 5 3500 UL 400 D 198 45 445 194 A
KT .

HAT. X T AD Kbl R uAR 2, Hob, L B SE M AR 2
1 T 5 R 8 4 A i N DR O F 983 T k. BRI 1Y
TE 5 2% W T A4 2 1 B L SR R A mT LA S T AR AR DT AR BT B
B RS E D BE 45 5. Lesen 2515 % B 40 fd &b 58 4 10 7T 3%
TE AR AT LUk 57 T 2F 4E (Y A BT B R AD B R
ANBRACHZ T BE BT, 1030 0K o 19 A 9 R IR SRR S B AR M
VG PE B CAB I~ a2 » ABi— 1o Al ARss 35 ) 3 ELAG i 22 411 B 19 35 Pk
PEFT. i Sikkink 45 BF 5 K B0 8 1) G g BRI R HE A
S IR0 LR i B A A 7 T AR 4E AR B A M R . Tsao
SEUVROH R ST 2 B AR T AR MR SN T B R A R B ko AL
0B AE NN S B TP S 5O E N ERLE, DR
SER IR T ME AR T REAE N T H AV Bum H 7 HE S B0
WL M A 405 . PR BE AR AR 98 ISR T ARus—ss XK AN 85 35 9 0
JUL A ) 7 P A Ok B HE A S B 8 L 5 1S O L AN L 1 0
T2 T EL B & Wk B 0 38 i, o JUL 40 B 1 75 4 P o 3 4
LEERPER ABBR T R BT AR A 2 RGeS T LA R S I 2
AD FH MO WUR Z R AT BRI Z —

12 AD I 2R AT VA B b A T i M Y P T e —

4773

G S FREE M. MR ESH SR mET
1) 8 4 B 1 R L DT 30 S B e e R o AT 1) PR B D I A AT
FET-HLE] A B F X AD 38 7 SR 48T 09 B R . MAPK
SR T 38 328 52 ) 3 ) 240 ML P R DR 0 A i RO L 5 8 R Y AR )
2SR QBT A AL AT S . I LA L B 2 X A0 i O
T A E S R AT F 5 AN —S TR, RN
MAPK 342 7175 5 40 M 98 T2 0 5k B2 b R HE T M oy 3 B Y AR
M. Bl EARAR B LN EEEPEREN 3 WA L.
I L A B PR AT IR 1/2(ERK1/2) | c-junN K 3t i# f (JNK) ,
DL K p38MAPK, MAPK F B 51 45 7 4 A5 AE 5 76 A [R] A o)
PR E AN AN 2 R R EER T A& A
N AR p38MAPK i 42 BTG 75 AD % v (19 4 FH 32 3|
Ak 2 1 26T, 1998 4F, Medonald 2500 ¥ vk £E JE A B 32 1
BB T AN Hh & B AR fig T Ak p3SMAPK &%, T 5 AD 1Y
KA K R YA S 4 M N L 5 p38MAPK 35 42 Y 1 1k A
5%, AR it p38MAPK & 4217 fb NF-«B, 55 PC12 41 i3 (g 94
T AR R A — TR I BIF AT R RE R IS T ABssss AT LA
Bs p38MAPK {5 5 ik 2 51 & K B D X $i 28 7T 40 g 1 4
=0, A, p38MAPK i 2 1 T i A BB AU IR IT AD A &
ZHRE R 22— Shi ST ST & BTE R AR B 1 R b
Al % 0 3 TS p38MAPK 3 425 S0 JUL 41 M Wiz 45 2 R I £
fest O WL ML T R AR BFE W% p3SMAPK 2 2 5 5
5 AB B S A O LA M T 0 R A0 R SR 0 LR IR &
BT ABos—os FIBUE p3SMAPK B R £k K - B0 X HR 241 W] 1B
B m, W45 T p38MAPK ¢ 5 PEH0 i I BE A8 1 5% AR BT 21
O LA L T AR B L 3R p3SMAPK 55l il iE S 5 7 Ap
FE SO DL JH T L 3278 p3SMAPK {5 5@ f& J& AD 6
PEO WLAR 53 19 7T BE R ML 2 — . B 7T RE B 4 J5 A SR 9T
AD H 30 LR 47 1 40 8

25 LT IR s ABes—ss AT LU B A1 85 37 19 K BLC DLAN AR &
AT LB B A T AR E IR, AR E R T
P3SMAPK fF 5B W HES 5 T ARus—ss JIT 75T 1.0 UL 20 fg 4
To. XSEEE IR SRR AR FE.OAE P B TR AT B2 3 L AD O
U475 ) S PR 22— o S SR AL B TR AD A G MO LB A5 42 13t
Sk R S B R (H SRR ) B4 B A T AE A )G R ARl
1 SRR — RS,

S ik

[1] Martins IJ, Hone E, Foster JK, et al. Apolipoprotein E,
cholesterol metabolism, diabetes, and the convergence of
risk factors for Alzheimer’ s disease and cardiovascular
disease[ J]. Mol Psychiatry,2006,11(8):721-736.

[2] Rosendorff C, Beeri MS, Silverman JM. Cardiovascular risk
factors for Alzheimer’s disease[J]. Am ] Geriatr Cardiol,
2007,16(3) :143-149.

[3] Turdi S.Guo R, Huff AF,et al. Cardiomyocyte contractile
dysfunction in the APPswe/PS1dE9 mouse model of
alzheimer’s disease[J]. PLoS One, 2009, 4 (6); e6033-
e6044.

[4] Fidzianska A,Walczak E,Bekta P,et al. (N5 4776 H1)



4776

Hh BT SR 2 PR 59 T Ak T 52 B Sl 0 0 IR S B R TR L R S R Y
W, T UL Sl ) S 36 v SR 4 B 5 A Y TR R T T 4
AT T] s BT bR T S5 36 0 A O BE AR UESE B0 ik . L, Bh )
Scua O IR R R O S O K B TEAR BRI, SR
Jo 32 U 3l 49 f) 4 5 ek KRS — B30, 9 R HEAT AS () 58] 4k 4L 1) 3l 4 5
%, BORTEP R R Y B R — . N R EE 2
O TIT 5 B0 R I R JRR T ) A A5 4 P B 2 T4 o DA TR B 4 3
o W RF 5T B2 52 Bk Al .

2% 30k

(1] BI9e, dk— 1, ot , S, 36 IS/ 20 3 W S i DR A ¥ 7
SE A 1] Sk AR E B I F I LT ). E R B 24, 2013, 42
(3):336-337,347.

[2] Grandjean J,Schroeter A, Batata I, et al. Optimization of

anesthesia protocol for resting-state fMRI in mice based

on differential effects of anesthetics on functional connec-

tivity patterns[]J]. Neuroimage,2014,102 Pt 2:838-847.

Zeh i, JUBe s TR . B b 2 R K S A EE X MR

IR R R ROCR TF 5 [J/CD). Wi g 547 F B % 5%

52 TR, 2012,1(3) :206-209.

AR LT, VI, BRJE 40 L 55 = Fh BRI 5 76 B Bl g 1 5

AR B LT A [ F A R 2 A 3, 2012, 22(11) - 59-62.

TRl X R AT A N W) R A A AL BRI K

AR ST ], B R PR 2%, 2014, 43(4) :456-458.

Bl S0 5k A BRER S &5 RE3E AR XT H R Gd-DTPA-DG fy

il 4 M g ¥y LR AT 5L [T 1. PR BE 2%, 2010, 39 (21) : 2866-

2868,2871, 4% 2.

Boudaoud A, Burian A,Borowska-Wykret DA, et al. FibrilTo-

ol ,an Image] plug-in to quantify fibrillar structures in raw

(3]

[4]

(5]

[6]

7]

[8]

(9]

[10]

[11]

(12]

[13]

[14]

[15]

FREF 20155 12 A% 44 5% 34

microscopy images| J . Nat Protoc,2014,9(2) :457-463.
Kwon KC, Jeong ]S, Erdenebat MU, et al. Real-time in-
teractive display for integral imaging microscopy[ J]. Appl
Opt,2014,53(20) :4450-4459.

Cookson AN, Lee J,Michler C,et al. A spatially-distribu-
ted computational model to quantify behaviour of contrast
agents in Mr perfusion imaging [ J]. Med Image Anal,
2014,18(7):1200-1216.

k. CT J i 3L R 12 W7 b A A 28 2R 49 8% e 14 I R TF 5
LI o el S i i 22 B 5 75 5 2014, 17(10) £ 49-50.

TEIE A, A B30 30, A5 MIRT 3R HORIE 3 AR 12 7
W AR B 1) S B RIS [T 1. S 04 2 44 75, 2007, 23(9)
1258-1261.

B AR BRIR L 5. MR WE i 8o 2 I T 41 i
Jed TR I 8 T OB M 1 B M B 5T LD ] b AR O A R A
2002,36(8) :733-736.

Konno K, Itano N, Ogawa T, et al. New visible endotra-
cheal intubation method using the endoscope system for
mice inhalational anesthesia[ J]. J Veterinary Med Sci,
2014,76(6) :863-868.

KRR B E, EEAA, N IE AR ML S R
RMFE ML NP MRT AR B 1 LB E 5T,
P S 45 A R 1R 24 76 2010, 8(3) : 196-198.

Zhang WL, Liu MY, Zhang ZC, et al. Effect of different
anesthesia methods on erythrocyte immune function in
mice[ ] ]. Asian Pac ] Trop Med,2013,6(12):995-998.

Clicfe B #7:2015-05-11 &[] H #9.2015-07-16)

(3SR 4773 1)
Are cardiomyocytes able to generate pre-amyloid pep-
tides? [J]. Folia Neuropathologica,2011,49(1) :64-70.
[5] Chen WE,Dilsizian V. Molecular imaging of amyloidosis:
will the heart be the next target after the brain? [J]. Curr
Cardiol Rep,2012,14(2):226-233.
Lesen S, Koh MT, Kotilinek L,et al. A specific amyloid-
beta protein assembly in the brain impairs memory[]].

Nature,2006,440(782) :352-357.
Sikkink LLA,Ramirez-Alvarado M. Cytotoxicity of amyloi-

[6]

(7]
dogenic immunoglobulin light chains in cell culture[]].
Cell Death Dis,2010,1:e98.

[8] Tsao HM, Weerateerangkul P,Chen Y,et al. Amyloid peptide

regulates Calcium homoeostasis and arrhythmogenesis in pul-

monary vein cardiomyocytes[ J]. Eur J Clin Invest, 2012, 42

(6):589-598.

Mcdonald DR, Bamberger ME, Combs CK,et al. Beta-am-

yloid fibrils activate parallel mitogen-activated protein ki-

[9]

nase pathways in microglia and THP1 monocytes[]]. J
Neurosci,1998,18(12) :4451-4460.
Jang JH, Surh Y]. Beta-amyloid-induced apoptosis is as-

[10]

sociated with cyclooxygenase-2 up-regulation via the mi-

[11]

(12]

[13]

[14]

togen-activated protein kinase-NF-kappa B signaling
pathway[ J ]. Free Radical Biol Med,2005,38(12):1604-
1613.

Xu Y,Cao DH,Wu GM,et al. Involvement of P38MAPK
activation by NMDA receptors and non-NMDA receptors
in amyloid-B peptide-induced neuronal loss in rat hipp-
ocampal CA1l and CA3 subfields[ J]. Neurosci Res, 2014,
85:51-57.

Munoz L., Ammit AJ. Targeting p38 MAPK pathway for
the treatment of Alzheimer's disease[ J]. Neuropharma-
cology.2010,58(3) :561-568.

Borders AS,de Almeida L., Van Eldik L], et al. The p38
alpha mitogen-activated protein kinase as a central nerv-
ous system drug discovery target[J]. BMC Neurosci,
2008,9(Suppl 2) :sl2.

Shi J, Guan ], Jiang B, et al. Amyloidogenic light chains
induce cardiomyocyte contractile dysfunction and apopto-
sis via a non-canonical p38alpha MAPK pathway[ J]. Proc
Natl Acad Sci USA,2010,107(9):4188-4193.

ISR H . 2015-05-01 &[] H 1 :2015-07-16)



