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A Study of Reducing Rat Myocardial Fibrosis by Promoting the Autophagy
Resulting from the Inhibition of PI3K/AKT/mTOR Pathway
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ABSTRACT Objective: To investigative whether the salvianolic acid B (SA-B) could inhibit the PI3K/AKT/mTOR pathway to
promote the autophagy, thereby reducing rat myocardial fibrosis. Methods: A total of 40 SD rats underwent the complete randomization
and were assigned to four groups: the control group, model group, low-dose and high-dose SA-B group. The rat myocardial fibrosis
model was established by subcutaneous injection of isoproterenol (ISO). For treatment groups with low- and high-dose SA-B, the
modeling was performed while feeding rats with SA-B aqueous solution was conducted, and 0.9% of normal saline with the same volume
was administrated in the control and model groups. The heart weight and body weight index (HW/BW) and left ventricular weight and
body weight index (LVW/BW) were measured; the ELISA method was used to detect the type I and III collagen levels in myocardia; the
levels of autophagy-related proteins, PI3K, AKT, p-AKT, mTOR, Beclinl, LC3-II were detected by using Western blot; the HE staining
in rat myocardia was used for the assessment on the degree of myocardial fibrosis. Results: As compared with the control group, it
showed an increase for the model group in HW/BW, LVW/BW and type I and III collagen levels in myocardia (P<0.05), and the results
of HE staining suggested the significant fibrosis for myocardia. In the model group, it had an increase in expression levels of
autophagy-related proteins, PI3K, AKT, p-AKT, mTOR and a significant decrease in expression levels of Beclinl and LC3-II as
compared with the control group (P<0.05). In the SA-B group, it showed an obvious decrease in HW/BW, LVW/BW and type I and III
collagen levels in myocardia, and the HE staining suggested no significant fibrosis, and it showed a decrease for expression levels of
autophagy-related proteins, PI3K, AKT, p-AKT, mTOR and significant increase for expression levels of Beclinl and LC3-II as compared
with the model group (P<0.05). Conclusions: The SA-B could inhibit rat myocardial fibrosis caused by ISO in a dose-dependent manner,
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and its mechanism was closely associated with autophagy promoting by the inhibition of PI3K/AKT/mTOR pathway.
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Table 1 Effect of Lithospermate-B on the heart weight and body weight index (HW/BW) and left ventricular weight and body weight index (LVW/BW),

concentration of collagens I and III in myocardium of myocardial fibrosis rats by ISO( x+s,n=10)

Groups (HW/BW)/(mg-g") (LVW/BW)/(mg-g") Type I collagen /(ng-L") Type III collagen /(ng-L™")
Control group 2.63+ 0.31 2.01% 0.28 497.09+ 70.06 220.39+ 50.86
Model group 3.40+ 0.22* 241+ 0.19* 710.66+ 88.13%* 390+ 66.27**

Low dose group 2.90+ 0.17* 2.18+ 0.14* 580.25+ 49.98% 281.37+ 32.01%
High dose group 2.71+ 0.13% 2.07¢ 0.11% 537.69+ 37.22%S 247.17+ 28.73%$

Note: *P<0.05 **P<0.01 vs control group; “P<0.05 “P<0.01 vs model group; P<0.05 vs low dose group.
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Fig.1 Effects of Lithospermate-B on the expressions of PI3K,
AKT, p-AKT, mTOR, Beclinl and LC3-II
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Fig.2 Comparison of PI3K, AKT, p-AKT, mTOR, Beclinl, LC3-II expression of myocardium tissues of rats in each group
Note: A, B, C, D, E, F showed respectively the gray value of PI3K, AKT, p-AKT, mTOR, Beclinl and LC3-II. *P<0.05 vs control group;
*P<0.05 vs model group; $P<0.05 vs low dose group.
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Note: A.control groupB.model group
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