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Abstract; Objective
osteoprotegerin ( OPG ) /receptor activator of nuclear factor — kB ligand

( RANKL) /receptor activator of nuclear factor — kB (RANK) system and

To study the expression characteristics of

the relationship with fibrosis in myocardial tissues of rats with chronic
heart failure. Methods SD rats were randomly divided into sham —
operation group (12 rats) and model group. In sham — operation group,

surgical thread was passed through the abdominal aorta without
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constricting it after laparotomy; in model group, establish the heart failure model by abdominal aorta coarctation. The
successful model rats were randomly divided into model 1 week (12 rats) , model 2 weeks (11 rats) , model 4 weeks
(11 rats) ,model 8 weeks(11 rats) and model 12 weeks groups(11 rats). The end point of the study is at week 12.
The contents of hydroxyproline (HYP) , total myocardial collagen and collagen volume fraction( CVF) were compaired in
all proups. The expression levels of OPG, RANKL and RANK proteins in cardiomyocytes were determined by Western
blot. Results The contents of HYP in sham — operation, model 1 week ,model 2 weeks,model 4 weeks,model 8 weeks
and model 12 weeks group were (0.25 £0.04),(0.37 £0.05),(0.45 +0.04),(0.60 £0.05),(0.82 +0.10) and
(1.03+0.07) pg - mg™'; the total myocardial collagen contents were (1.87 +0.31),(2.73 +0.38),(3.36 +0.31),
(4.47 £0.37),(6.08 +0.74) and (7.67 £0.49) ug - mg ™ '; the CVF were (1.95 £0.23)% ,(2.40 +0.25) % ,
(3.65+0.25)% ,(5.43£0.29)% ,(6.97 £0.36)% and (9.38 £0.49) % ;the relative expression levels of OPG
protein were 0.64 + 0.07,0.80 +0.07,1.02 £0.07,1.32+0.11,2.13 £0.12 and 2.84 + 0. 16; the relative
expression levels of RANKL protein were 0.71 +0.08,1.06 £0.07,1.53 +0.07,2.62 +0.12,4.46 +0. 14 and
6.11 £0. 16; the relative expression levels of RANK protein were 0.30 = 0.05,0.45 = 0.05,0.63 = 0.06,
0.98 £0.07,1.43 £0.10 and 1.63 £0.10. With the extention of time, the above indexs of all model groups were
significantly higher than those in the sham — operation group (all P <0.05). There were positive linear correlation between
the relative expression levels of OPG, RANKL,RANK protein and the levels of CVF and total contents in cardiomyocytes
of rats with chronic heart failure (all P <0.01). Conclusions In the process of chronic heart failure ,the expression of
OPG/RANKL/RANK axis is obviously enhanced,in which the up — regulation of RANKL level is most obvious. The
expression level of OPG/RANKL/RANK is positively correlated with CVF and total myocardial collagen content.
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Figure 1  Typical slices stained by Masson stain for myocardial
fibrosis in all groups( x400)

A; Sham — operation group, treated without abdominal aorta coarctation; B,

C,D,E,F;: Model 1,2,4,8,12 weeks groups, treated by abdominal aorta

coarctation.
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Table 1  Comparison of collagen volume fraction ( CVF),
hydroxyproline (HYP) and total collagen in myocardial tissues of

all groups (x £s)

Total collagen

HYP
Group n CVF(% ) » content
(pg-mg™) »
(pg-mg™)
Sham — operation 12 1.95 +0.23 0.25 +0.04 1.87 £0. 31
Model 1 week 12 2.40+0.25* 0.37+0.05* 2.73+0.38"
Model 2 weeks 11 3.65£0.25%  0.45£0.04* 3.36+0.31%
Model 4 weeks 11 5.43£0.292 0.60£0.05° 4.47+0.37%
Model 8 weeks 11 6.97 £0.364 0.82+0.10%4 6.08 +0.744
Model 12 weeks 11 9.38 £0.49° 1.03£0.07° 7.67 £0.49°¢

Compared with sham — operation group, * P <0.05; Compared with model
1 week group,* P < 0.05; Compared with model 2 weeks group,
AP <0.05;Compared with model 4 weeks group,® P <0.05; Compared
with model 8 weeks group, © P <0. 05.
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Figure 2 The protein expression of OPG,RANKL and RANK in

myocardial tissues of all groups were detected by Western blot

A - F refer to figure 1.
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Table 2 Comparison of the mRNA and protein expression levels of osteoprotegerin ( OPG) , receptor activator of nuclear factor — kB ligand

(RANKL) and receptor activator of nuclear factor — kB (RANK) in myocardial tissues of all groups (x £s)

mRNA Protein
Group n
OPG RANKL RANK OPG RANKL RANK

Sham — operation 12 1.04 +0. 08 1.03 +0. 10 1.04 +0.05 0.64 +0.07 0.71 +0.08 0.30 +0. 05
Model 1 week 12 1.47 +0.10°* 2.36 £0.19* 1.27 +0.05* 0.80 +0.07 * 1.06 +0.07 * 0.45 +0.05*
Model 2 weeks 12 1.73 0. 13* 3.63 +0.21* 1.49 +0. 09* 1.02 £0.07* 1.53 £0.07* 0.63 0. 06*
Model 4 weeks 11 2.48 +0.162 5.74 +0. 132 1.85+0.05% 1.32+0.11% 2,62 +0. 122 0.98 +0.072
Model 8 weeks 11 3.74 0. 134 7.91 £0. 144 2.32£0.084 2.13 0. 124 4.46 £0. 144 1.43 £0.104
Model 12 weeks 11 4.58+0.21° 8.88 £0.24° 2.41+0.12° 2.84+0.16° 6.11 £0.16° 1.63 +0.10°

Compared with sham — operation group, * P <0.05; Compared with model 1 week group,” P <0.05; Compared with model 2 weeks group,” P <0.05;

Compared with model 4 weeks group, 4 P <0. 05; Compared with model 8 weeks group, © P <0. 05.
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