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ABSTRACT Objective: To reveal the protective effect and mechanism of berberine (BER) on isoprenaline (ISO) -induced myocar-
dial infarction in rats. Methods: 100 SD rats were randomly divided into 5 groups (n=20): control group, ISO group, ISO+10BER (BER
10 mg/kg/d), ISO+20BER (BER 20 mg/kg/d) and ISO+50BER (BER 50 mg/kg/d). The rats in the administration group were orally ad-
ministered BER at the prescribed dose, and the control group and the ISO group were orally administered with an equal volume of sterile
water for 2 weeks. Then, except for the control group, rats in the other groups were subcutaneously injected with ISO (5 mg/kg/d), and
the control group was subcutaneously injected with an equal volume of 0.9% sterile saline for 3 consecutive days. The EF, FS, LVEDD
and LVESD of the rats were examined by echocardiography. Hematoxylin and eosin (HE) staining was used to evaluated myocardial his-
tomorphology. Masson trichrome staining was used to assess cardiac interstitial fibrosis. The volume of myocardial infarction was mea-
sured by 2,3,5-triphenyltetrazolium chloride (TTC) method. Western blot was used to detect the protein expression of collagen I, collagen
III, TGF-B1, TNF-a, Smad3, p-Smad3, NF-kB, a-SMA, Nrf2, HO-1, Bcl-2, Bax and caspase-3. Immunohistochemistry was used to as-
sessed gap junction protein 43 (Cx43) expression. Serum SOD, CAT and MDA levels were measured using a commercial kit. Results:

Compared with the ISO group, the myocardial infarction volume and LVEDD and LVESD of the BER pretreatment group rats were sig-
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nificantly reduced, while EF and FS were significantly increased (P<0.05). Fibrosis markers (collagen I, collagen III, and a-SMA) in the
BER pretreatment group rats were significantly down-regulated compared to the ISO group (P<0.05). Compared with the ISO group, the
TGF-B1/Smad3 signaling pathway and inflammatory factors (TNF-a and NF-kB) in the BER pretreatment group rats were inhibited
(P<0.05). The Cx43 positive staining score of the BER pretreatment group rats was significantly higher than that of the ISO group (P<0.05).
Compared with the ISO group, the pro-apoptotic proteins (Bax and caspase-3) in the BER pretreatment group rats were down-regulated,
and the anti-apoptotic protein Bcl-2 was up-regulated (P<0.05). Compared with the ISO group, the MDA level in the BER pretreatment
group rats was significantly reduced, while SOD and CAT were significantly increased (P<0.05). The Nrf2 and HO-1 levels in the BER
pretreatment group rats were significantly higher than those in the ISO group (P<0.05). Conclusion: In isoprenaline-induced myocardial

infarction in rat models, berberine pretreatment can reduce myocardial infarction volume and improve cardiac function by inhibiting car-

diac fibrosis, inflammatory response, myocardial cell apoptosis, and oxidative stress injury.
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Table 1 EF, FS, LVESD and LVEDD of each group of rats

EF (%) FS (%) LVESD (mm) LVEDD (mm)

Control 61.34% 5.58° 34.65+ 2.89° 8.11% 0.70° 527+ 0.41¢
ISO 2245+ 2.04¢ 12.56% 1.05¢ 12.67+ 1.10° 9.54% 0.73°
ISO+10BER 41.65% 3.79° 18.65% 1.55¢ 10.13% 0.88° 7.12% 0.55°
ISO+20BER 44,56+ 4.05° 2357+ 1.96° 10.71% 0.93° 7.88% 0.61°
ISO+50BER 4834+ 4.39° 2543+ 2,120 10.76% 0.93° 7.95% 0.61°

Note: Different letters "a-¢" indicate that there was a significant difference between groups in the same column of data (P<0.05), and the same letter

indicates that the differences between groups were not significant (P>0.05). Same below.
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Fig.1 Hematoxylin and eosin (H & E) staining of rat myocardial tissue (200% )
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Fig.2 Myocardial infarction volume of each group of rats
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Fig.4 Masson trichrome staining of myocardial tissue in each group of rats (200x )
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Fig.6 Protein expression of TGF-B1, Smad3 and p-Smad3 in myocardial
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Fig.7 Immune tissue detection of Cx43 positive expression in myocardial tissue of each group of rats
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Fig.8 Protein expression of TNF-a and NF-kB in myocardial tissue of

each group of rats
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Table 2 Serum SOD, CAT and MDA levels of each group of rats

SOD (U/mL) CAT (U/mL) MDA (nmol/mL)
Control 63.32+ 5.29° 2.54% 0.23* 3.18% 0.40d
ISO 36.76x 3.07¢ 1.17+ 0.11¢ 5.29% 0.66"
ISO+10BER 44.69+ 3.73¢ 1.84%+ 0.17° 4.44% 0.51°
ISO+20BER 51.17+ 4.27° 2.04+ 0.19° 3.84+ 0.43¢
ISO+50BER 53.63+ 4.48° 2.01% 0.18° 3.71% 0.45¢
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Fig.9 Nrf2 and HO-1 protein expression in myocardial tissue of each

group of rats
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