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[ Abstract ) Objective  To investigate the effects of 2,2, 6, 6-tetramethyl-4-piperidinol ( tempol) on NF-kB
signaling pathway of myocardial hypertrophy in rats. Methods The rat model of myocardial hypertrophy was established by
intraperitoneal injection of isoprenaline (1SO) (5 mg/kg, twice per day, 2 weeks). A total of 42 male SD rats were
randomly divided into 3 groups, including the control group, myocardial hypertrophy model group (ISO + sterile saline)
and tempol treatment group (ISO + tempol) [ tempol 100 mg/(kg-d), 8 weeks]. Eight weeks after the corresponding

drug intervention, the heart weight index (HWI) and left ventricular weight index (LVWI) were determined. Morphology
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and fibrosis of the myocardium were observed by HE staining, and the myocardial fibrosis of the rats was observed by
Masson staining. The mRNA levels of TNF-a and IL-6 in the rat myocardial tissues were detected by qRT-PCR, and the
expression levels of IkBa, p-p65 and p65 were detected by Western blot. Results Compared with the control group, the
HWI and LVMI, mRNA levels of TNF-a and IL-6, and expression of p-p65/p65 in the model group were significantly
increased (P < 0.05), while the expression level of IkBa, an NF-kB inhibitory protein was significantly decreased (P <
0.05). The pathological examination of the myocardial tissues showed thickening and disordered arrangement of myocardial
fibers, and increased cross-sectional area of the myocardial fibers. The pathology by Masson staining showed aggravated
myocardial fibrosis and increased collagen fibers in the myocardial interstitium. Compared with the model group, the HWI
and LVMI, the mRNA levels of TNF-a and IL-6, and the expression of p-p65/p65 of the tempol group were significantly
decreased (P < 0.05), while the expression level of IkBa was significantly increased (P < 0.05). HE staining showed
that the degrees of myocardial disarrangement and cardiomyocyte hypertrophy were decreased. Meanwhile, Masson staining
showed that the extent of myocardial fibrosis was reduced, and the interstitial collagen fibers were decreased. Conclusions

Tempol can improve the isoprenaline-induced myocardial hypertrophy, which may be closely related with the inhibition of

the activity of NF-kB signaling pathway.
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Tab.1 Sequences of the primers for qRT-PCR
A 519 i I3 47 I A BE (bp)
Genes Primers Sequences Product size
IL-6 ( K FR) WEm 5%  Forward primer 5" AGTTGCCTTCTTGGGACTGA 3’ 126
IL-6 (rat) JZ I 519 Reverse primer 5’ CCTCCGACTTGTGAAGTGGT 3
TNF-a( K ) WIEm 5% Forward primer 5" GGAAAGCATGATCCGAGATG 3~ 113
TNF-a (rat) JZ 551 %  Reverse primer 5’ CGAGCAGGAATGAGAAGAGG 3° i
B-actin( K ) WM 5%  Forward primer 5’ GGCATCCTGACCCTGAAGTA 3° 614

B-actin ( rat) JZ 10 51 %) Reverse primer

5  AGGAAGGAAGGCTGGAAGAG 3~
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Tab.2 Cardiac weight indexes of the rats in each group

4 51 LVWI HWI

Groups (mg/g) (mg/g)

AR 4
IE % R 4 41 1.98 0. 10 2.69 £0.20

Normal control group
155 7Y 2
2.52+0.19° .58£0.19"

Model group 52 £0.19 3.58 +0.19
Tempol £

empol 41 2.03 +0. 12" 2.60+0.11*

Tempol group

W SEWX AN, " P < 0.05; SEMAM L, P < 0.05,
P < 0.05.

Note. Compared with the normal control group, *

Compared with the model group,” P < 0.05.

T AR ) O AT Ak b . LR 2

2.4 LALEAY TNF-a . IL-6 mRNA # Fk F
HIE W X A B, BRI 4 TNF-o, IL-6

mRNA ()5 SEKFU B (P < 0.05) ; 5HIR

2H L% , tempol 4 TNF-a  IL-6 mRNA ) %% 5% 7K 5F

BEfR, 2 AR FMH(P<0.05), 4 &I

#3,

B 1 #5iA A HE a5 ( x 200)
Note. A: Normal control group; B: Tempol group; C: Model group.

Fig.1 Myocardial tissues of the rats in each group. HE staining

WA IEHE X4 ;B Tempol 41 ;C. A4

B2 &SLEd0 N2 Masson e 1 4528 (( x 200)
Note. A: Normal control group; B: Tempol group; C: Model group.

Fig.2 Myocardial tissues of the rats in each group. Masson staining
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Note. Compared with the normal control group, * P < 0.05. Compared with the model group,” P < 0.05.

A bl Tempol4l M

Control group Tempol group Maodel group

oo [— - - 5 0
f-actin L_ l I j 42«10
C [ p65/B-actin

2 37 3 p-pbS/P-actin W

% Z

- -p65/p63 1
- - p-p65/p6 . %
®E =
w7
® = o
z 214 g
g = S

z 2

5 0-

4

B

Relative protein expression ©

pogiichicl Tempol4

Control group Tempol group

oo W —
B-actin ’-- “| 424107

1.5+

ok

Model group

39 10°

4

=1
1

levels of IkBa

=

L
1

1 2

"
2
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Note. A: Western blot of p-p65 and p65 in each group. B: Western blot of IkBa in each group. C: Semi-quantitative histogram of p65, p-p65

and p-p65/65, n=9. D: Semi-quantitative histogram of IkBa, n =9.

1

: Control group; 2: Tempol group; 3: Model group. Compared with

the control group, * P < 0.05. Compared with the model group,” P < 0.05.

Fig.3 Western blot analysis of IkBa, p-p65 and p65 expression in the myocardial tissues of each group
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