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Effect and Mechanism of Propranolol on the Myocardial Abnormal Electrophysiology Station in Diabetic
Model Rats

LIU Jun, WANG Xin, DENG Ji, JIA Jing, XIAO Jing(Dept. of Pharmacy, Xiangyang Hospital Affiliated to Hu-
bei Medical College, Hubei Xiangyang 441000, China)

ABSTRACT OBJECTIVE: To study the effects and mechanism of propranolol on the myocardial abnormal electrophysiology sta-
tion in diabetic model rats. METHODS: SD rats were randomly divided into normal control (normal saline) group, diabetic (nor-
mal saline) group, PD98059 (ERK inhibitor, 10 mg/kg) group and propranolol low-dose, medium-dose and high-dose (1, 20, 50
mg/kg) groups, with 8 rats in each group. Except for normal control group, rats were given alloxan (20 mg/kg) intravenously via
tail vein to induce diabetic model. They were given relevant medicine intragastrically, once a day, for consecutive 42 days. The car-
diac index, electrocardiogram and action potential durations (APD) of rats were analyzed; the expression of TNF-a, IL-2, IL-6
and IL-10 protein in serum were detected, and the expression of Ras, Raf, ERK kinase (MEK) and ERK1/2 in myocardial tissue
were detected. RESULTS: Compared with normal control group, cardiac index increased in diabetes group; heart rate decreased;
QT interval and APD were prolonged; the relative expression of TNF-a, IL-2, IL-6, IL-10, Ras, Raf, MEK and ERK1/2 protein
increased (P<<0.01). Compared with diabetes group, cardiac index decreased in propranolol medium-dose and high-dose groups
and PD98059 group, heart rate increased, QT interval and APD were shortened; the relative expression of TNF-o, IL-2, IL-6,
IL-10, Ras, Raf, MEK and ERK1/2 protein decreased (P<<0.05 or P<<0.01). CONCLUSIONS: Propranolol can improve myocar-
dial abnormal electrophysiology station of diabetic model rats by down-regulating inflammatory reactions in serum and inhibiting
the activation of MEK/ERK signaling pathway.

KEYWORDS Diabetes; Propranolol; Myocardial abnormality; Electrophysiology station; MEK/ERK signaling pathway; Inflam-
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®1 BAXREFROEEREREAPDFUELER (x+5,n=8)
Tab 1 Results of surface electrocardiogram indicator and

APD of rats in each group(x +s,n=8)

15 DR DF R/min QT , ms APD,ms
TEE XA 2.54+043 469+323 58.4+525 41240.12
Bkl 3410407 390+26.7° 91.2+15.6% 8.8840.23
EIBRMAIRAL  250£031F  392£336 903£11.6 8694097
EIBRIPRIRAL 28410417 414£387° 77741257 81240827
ERBOREARA 310203 4021425 683+10.1"  7.184£0.27°
PD98039 4 3044028 434+430° 717494 6.54+0.24"

TE 5 OE X B L, ©P<<0.01; 5 BB R 4 L4, *P<<0.05,
#Pp<<0.01

Note: vs. normal control group, “P<<0.01; vs. diabetes group, "P<<
0.05,"P<<0.01
(P<<0.05 5% P<<0.01) ; 1Ml -5 Ml R 4L LR, 3 25 3% AKX v i 71
it ZH 1 PD98059 2H K Bl Y 13k 28 M Xl 7 ) 2 11 AR as B B A
(P<<0.05 5 P<<0.01) . #% 41K R 1ML ¥ #' TNF-a , IL-2  IL-6 |
IL-10 8 FAAHXS B I E 25 R I3 2.
F2 FHAKXRMFEF TNF-a.IL-2.1L-6 IL-10 B B EXRIE

ERNNELER(x+s,n=8)
Tab 2 Results of relative expression of TNF-a, IL-2, IL-6
and IL-10 protein in serum of rats in each group (¥ £

s,n=8)
415 TNE-a/f-actin -~ IL-2/f-actin [L-6/f-actin~ IL-10/f-actin
XA 0.34+0.10 0.19%0.03 025+0.11  031+0.12
bRl 0.98+0.13" 0784020 0.78+0.08"°  0.98+021"
LELRREARE 0914022 0774021 075+015 0914027
ERBRPAIEL 0784025 068£0.19°  0.68+0.18  0.83+0.25°
TR 06110137 057+0.14%  063+0.12%  0.71£017*
PD98039 41 0.7740.18" 048£0.167  057£0.157  0.75+0.19"

T 5 IR BT L8R, " P<<0.05, " *P<<0.01; SR IRIG AL HL AL
“P<<0.05,%P<<0.01

Note: vs. normal control group, *P<<0.05, **P<<0.01; vs. diabetes
group,'P<<0.05,"P<<0.01
3.3 KEULAEAL Ras K& Raf B ARIXNEL R

BE R I ALK B0 ILZH 21 Ras \Raf 5 [ R iA165% , H 5 1E
B IR R B M A 22 S A G2 L (P<<0.01) 5 11 5 BE PR
LA, T % /R L 3R i 4 A PD98059 ZH K By b ik 1
FIB AR (P<0.05 3 P<<0.01) o 4% 41K FlC JILAH i Ras
Raf # IR Rk = i e 25251 I 3.
F*3 FBHEKXKROAYMEF Ras Raf & B3 KX 2 HNE

ZER(Xts,n=8)

Tab 3 Results of relative expression of Ras and Raf in cardi-

ac muscle cell of rats in each group(x +s,n=38)

415 Ras/f-actin Raf/f-actin
TEH XA 0.24+0.06 0.27+0.07
RipRwAl 0.90£0.16* 0.93£021°
ARG A 0.89£0.23 0.9140.19
R ek i) 0.57£0.20° 0.78+0.18°
IR A 0.55+0.11% 0.62+0.16"
PD98039 41 0.51+0.14* 0.49+0.10%

TE: 5 IE R AL H g, T P<<0.01; 5B R 4L L, 'P<<0.05,
#P<<0.01

Note: vs. normal control group, *P<<0.01; vs. diabetes group, 'P<<
0.05,"P<<0.01
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W PR 955 2 R B L2 4 rf MEK  ERK1/2 2K |5 28 1K 18 3
HS5IEH X AR B 22 F A 5T 8 L (P<0.01) ;1 5
W PRI L L A8, 289 IRk s 771 4 R PD98059 20 K Uiy I
R A PIRER (P<<0.05 8 P<<0.01) . 20 K BLCr JILEH i
s MEK \ERK 1/2 8 (A AH X 635 2 0 I e 245 SR I 36 4.
F4 VRAKXRONMAMSD MEK ERK1/2E BB RIESH

MELR(¥+s,n=8)

Tab 4 Results of relative expression of MEK and ERK1/2 in

cardiac muscle cell of rats in each group (¥ +s,n=8)

ikl MEK/f-actin ERK1/2/-actin
IR IR 0.30£0.09 031£0.05
Bk 092£0.18 1.02£0.13°

S e yisiviinedil 0.89+0.22 097+0.15
AR R Al 0.87+0.10° 0.85+0.18°
EEEIR A A 0.65+0.14* 0.66+0.17*
PD98039 4 0.69+0.16* 04840127

o SIEE X R A, P<<0.01; SHEFR SR 4L H A, "P<<0.05,
#P<<0.01

Note: vs. normal control group, *P<<0.01; vs. diabetes group, ’P<<
0.05,"P<<0.01
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