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HE . BAY Wit &% Rt /1 %58 K Koo ILgs jesh 4 & MAPK/ERK1/2 2 5@ %% vh, Jiik
FSD K AEALL Ay 2T PB4 BEA 20 P& & R4, A2 15 R, RIAM F w3 B &40 K R0 2 4 AR £ 3547
FWERE, LKA, FFRRCMALRIAIT HE F & ; KA Western blotting 4 X R s ML F MAPK
EB. p-MAPK &%, ERKI1/2 &8, p—ERKI1/2 F G &AKTE, R 3MKASEHREIGIFE, £
FAGFFEL (P <0.01), HELAKXRM LS EEHKRAHAZE (LVEDD ), £ £k K HMZ (LVESD)
BATRAE KR (P<0.05), AFRARMACEEERE (LVPWD ), K4 M A S EEBFE (LVPWS), A
T4 (LVEF) &3 B4 % F KK (P <0.05), &% R4 LVEDD . LVESD AR 40 % /) (P <0.05),
LVPWD. LVPWS., LVEF &AM E R Z (P <0.05), 3 AKX AR A ZBALIBIFINE, 274
%it F &L (P <0.05), A4 NT-proBNP Mb.cTnl,CK—MB KP4 bt & % R 4l fe 2t FRALFH & (P <0.05),
KAl X FBAREOL R & R Foa ALK (P <0.05), 3 2K R u ILZLLR MAPK/ERK 15 5 8348 X & G 89
Rk AKPE, EFAG%ITFEL (P<0.05), AL ERKI/2 & p-MAPK & & # Rk K -FH 3t Bt &
(P <0.05); YoRi& R4 ERK1/2 fo p—MAPK & & 69 Rk K-FEAERABEAK (P <0.05), £ k&R
B #p4) MAPK/ERK1/2 15 588453807 , ZARMRI S F) %38 K Ko Ilam BLeg AR
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Effects of bisoprolol on functions of cardiomyocyte and
MAPK/ERK1/2 signaling pathway in rats with
chronic heart failure

Yu-ru Ma, Lin Zhao
(Department of Cardiac Central Internal Medicine, General Hospital of Ningxia Medical University,
Yinchuan, Ningxia 750004, China)

Abstract: Objective To investigate the effects of bisoprolol on the functions of cardiomyocyte and MAPK/
ERK1/2 signaling pathway in rats with chronic heart failure. Methods SD rats were randomly divided into
three groups: control group, model group and bisoprolol group (n = 15). Cardiac function of mice in each group
was detected, HE staining was performed on myocardial tissues, and the expression level of related proteins in
myocardial tissues was detected. Results The comparison of the indexes of cardiac function in the three groups were
statistically significant by analysis of variance (P < 0.01). Compared with the control group, LVEDD and LVESD
in the model group increased (P < 0.05), while LVPWTd, VPWTs and LVEF decreased (P < 0.05). Compared with
the model group, LVEDD and LVESD in the bisoprolol group decreased (P < 0.05), while LVPWTd, LVPWTs and
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LVEEF increased (P < 0.05). The comparison of biochemical indexes of chronic heart failure in the three groups was
statistically significant by analysis of variance (P < 0.05). The levels of NT-proBNP, Mb, ¢Tnl and CK-MB in model

group were the highest, followed by bisoprolol group and control group, but the other indexes in model group were

the lowest (P < 0.05) by pairwise comparison. The comparison of MAPK/ERK signaling pathway-related protein

expression in myocardial tissue of the three groups was statistically significant by analysis of variance (P < 0.05).

Compared with the control group, ERK1/2 and p-MAPK protein levels in the model group increased (P < 0.05),

while ERK1/2 and p-MAPK protein levels in the bisoprolol group decreased (P < 0.05). Conclusion Antisterone can

protect cardiac myocytes of rats with heart failure by inhibiting the activation of MAPK / ERK1/2 signaling pathway.

Keywords: heart failure; Bisoprolol; heart function; myocytes, cardiac

U 3 T Uy 2 T PR 5 R ) — 0 JE A S REAS
REEEAE"S T SORYE, O ) i AR TR 2 i [0
1A BT O HE I A B R HLARARE R T2 ™
T O ) Sy 2 o A5 A S AT 5 LS M2 R R T BE Y
AL, RO E R MO ES N (LVEF) [
T 5 | A — IR RER Ak, ARl B B &
AR B, RO M PR AE TR E BRI . fF
FEAR T, PO R B 5 AR RN AR 50%.
FTEL, R PRIG Y7180 0 308 A 805 B A
FUREE . HET, B ZRBHLHRUR IR ARG R M0 )
SRR EETE ™ HRIR AR —F B SZARBHATH
AT LAERRPEHUE I EIRRYS B RIS HOR A F
PRI BEFEI R ", HE RIS R T i 3 IR 0
1R BERIRIER, (HHBARR 7 AL A Rt —
WHRGE . AT BRI ERIE R ORI I RE .0 L
AR AR SCHILR , LI S AR I PR S T ER AR

1 #REF*®

1.1 5ilH

8 ~ 10 J& SPF g /fett SD KB 45 H, fRH( 220 =
50) g, W ER =220 K25 — s B B BT AR/ MBI 9T
BT [ A& IES - 0001517, Sl A TS «
SYXK (¥ ) 2017-0005], MAPK #if&. p-MAPK #ifhk .
ERK1/2 $iif& . p-ERK1/2 L& H 3&[E Santa Cruze 23
A, HE Je@idm & [ R s KA YR A RA
A, FLBRIEIRIE HAUM R A (5 2 TOSFSSS ).
1.2 REEFIKRSH

BEALEL 15 R RAE XS B4, FEFLEL 50 HAR
FHF 08 0y v AR AL 5 il vk 2 B
mk ", BRI MR TSR R, R RS
4 2.5mg/ (kg W), 2 JANTES 6 K, SESHIEN
15 mgrkg. X HEZH MG s v o 4 d AR AR K . BT RR R
WHE RS S )G, HETlEA DR, AR

DY R, A0 3 F AR % <309% 2R B AY 5 il 5
Uyo HEBRFET- R, A 35 H A BUBEAL & Hil s ).
BEALLEI 30 ALY il BL D i K R 43R LU 2RI 7R 4
FERIZE, B2 15 2, ®la 5 HRMATLRA ., &R
SRALE T WRIK/RES, FEHN 09 mg/ (kg - d),
FEIRIZH FIXF FRZH I 25T 10 ml/kg ZEME/KIHE S, HELLiE
B 35 d, [F, ARRIZH AT 2RI IR ZH ARSI s 1 S o
HE, 1R,
1.3 L IhRERET

PGSR, SRR O sl A K B D) RE
AT, SR T PG P AU A T BRI, 53300
5 mg/kg M1 50 me/kg, @SS BRECS FHE & o0 HE%
NI RS (VeVo ) SEATRAN, Fabrtafi Aoz 4)
11534 (LVEF ) &7 il AR B 7000 % J5 BEJELEE (LVPWD ),
WA AN e O E R REJEE R (LVPWS ), ZE D E FF iR
W42 (LVEDD ), ZELZEWAEAR BN (LVESD ).
1.4 BHEOHFRIBENISIREN

KA K B EIKIN 4 ml, & H Sz 7600-020
B4 [ B Hr ( HAS HSZA R ) Kl iy
N A i i Al IR BT & ( NT—proBNP ). WLZLE I (Mb ),
ODAUIESEE M (eTnl) KALRREES R T/ (CK-MB),
ARG F s AR A R R, IR Sl
WAL BRERAE
1.5 OAZAZR HE 3t

SILERFASE R, SEREUN ONEAHE, FH
AR ) 08 R A S IR AT - 22 ORI
IR . TRIANEY A 30 ~ 60s, MYk S min,
LIt 30 s, WYL S min 3 SEEREEEMIK, TR, —H
B, PR, BT, B AR AR,
1.6 Western blotting #&illl MAPK/ERK {5 S 18 %
HXEH

AR BV IIHEST, RS, BCA &
RN (e . IRA DR, AR, Hk.
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BB TR SPSS 20.0 G5, ekl
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2.2 3 HAKRROIEINEERIELE:

KRR NEI e TRAR LI, ZRA 5
B X (P<0.05), #AIZH KA LVEDD, LVESD %

LVESD %R 2025 /N (P <0.05), LVPWD, LVPWS,
LVEF BRI R s A5 (P <0.05), W3k 1.
2.3 3AKXREMOHFEBENIEIRIILE

3 2 K B 02 M0 T R 45 A A dE AR 1 EL R
LRAH G E L (P <0.05), #54 NT-proBNP
Mb, ¢Tnl, CK-MB /KF-H4F B THE (P <0.05); H
KUK IR NT-proBNP, Mb. ¢Tnl, CK-MB 7K %5
T AR (P <0.05), W32,
2.4 BAKRRBOMALHE LBER

HE Je o % 30, % JE2H R Bl O LA B HE 51 3 5
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L ZE R B S O I /0N, I PN R R A
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. BRI KUK BUD WA IS A X e 2, SR
UM, NIRRT . RFEIGA i . DA 1.
25 3AKROGAALR MAPK/ERK {5 S@EHExE
FEARIEKTFHILLE

3 41K B ILZH 48 MAPK/ERK 15 53 % 41 56 4
FIRBKE e, ZREA 548 L (P <0.05).
R ZH i) MAPK/ERK 45 1 9 3R I8 7K F- 300 BRAH T 1
(P <0.05); LRI /RALA MAPK/ERK 5 F [ £k 7K

Y REZHAR K (P <0.05), LVPWD, LVPWS, LVEF #  “FHEAILFEAL (P <0.05), UL3& 3 Fll& 2.
F1 SHEKRROBEIIEELRE (n=15, x+s)
5 LVEDD/mm LVESD/mm LVPWD/mm LVPWS/mm LVEF/%
X BRZH 49+0.8 2.7+06 1.8+0.4 3.1+0.7 83.5+11.3
FEHRIZH 93+09" 89+1.1" 1.4+05" 19+05" 346+3.1"
LRI IR 58+04"” 46+04" 1.8+05" 26+05% 61.3+72"
FE 9.043 14.344 17.405 18.026 17.930
P 0.000 0.000 0.000 0.000 0.000
1 QXA LR, P<0.05; QSR E, P <0.05,
*x2 SAKRREMHOHFBELIERLE (n=15, Xxzs)
ZH 51 NT-proBNP/ ( ng/L) Mb/ ( wg/L) ¢Tnl/ (wg/l) CK-MB/ (u/L)
X B ZH 0.2+0.0 40.6 2.7 0.1+0.1 0.8+0.2
FIRIZ 7.6+1.6" 1453 +13.7" 0.6+0.1" 45+15%
LRI IR 3.0+£0.8"” 82.5+55" 0.2+0.0"" 23+0.7"
FE 14.824 24.545 26.013 13.820
P 0.000 0.000 0.000 0.000

. OSRHRALE, P<0.05; Q5HMA LK, P<0.05,
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A: XTHRZL; B. BIRIZ; C. HORIERY.

E1 3EXRONERRE

3 SAXROAIALR MAPK/ERK (E 5B ERIAXEARIKEKFILE

(HE x 100)

(n=15, x+s)

B ZH 0.3+0.1 0.3+0.1 0.1+0.1 0.2+0.1
HRERIZH 1.0£02" 13+02" 05+0.1" 0.6+1.0"
HRIG IR 0.8+0.1" 0.5+£02" 0.3+0.1" 03+0.1"
FAH 12.983 9.349 14.034 10.870
PiE 0.000 0.000 0.000 0.000
H: OFXHBA R, P<0.05; Q5B HEH, P<0.05,
ORIl WHR4L HERIKRAL M2z —, B T2M0 T iRt " ARt
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