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Abstract: Silibinin is a polyphenolic flavanoid derived from fruits and seeds of milk thistle ( Silybum
marianum) . To investigate the effect and mechanism of silibinin on B-isoproterenol-induced rat neonatal
cardiac myocytes injury, the viability, the activation of lactate dehydrogenase ( LDH) and the content of
maleic dialdehyde ( MDA) were chosen for measuring the degree of cardiac myocytes injury. Superoxide
dismutase ( SOD) activity, mitochondrial membrane potential ( AW) detected by flow cytometric analysis,
and Westem blotting analysis were applied to dettmine the rlated proteins. Silibinin protected
isoproterenol-treated rat cardiac myocytes from death and significantly decreased LDH mrelease and MDA
production. Silibinin increased superoxide dismutase ( SOD) activity, and increased m itochondrial
membrane potential ( AW). Furthemore, the rlease of pro-apoptotic cytochrome ¢ from m itochondria was
reduced by silibinin. Silibinin increased the expression of anti-apoptotic Bcl-2 fam ily protein Bel-2, and
up-regulation of SIRTI inhibited the translocation of Bax from cytoplasm to mitochondria, which caused
m itochondrial dysfunction and cell injury. Silibinin protects cardiac myocytes against isoprote enol-induced
injury through resuming mitochondrial function and regulating the expression of SIRTI and Bcl-2 family
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Figure 1 Protective effect of silibinin on isoprote enol-

induced myocardial cell viability. The cells were
incubated with silibinin and with (0 ) or without (m)
isoproterenol (10 Hmol* L™') for48 h. The viability
was evaluated by MTT method. n =3, x*s. P <0.01
vs control group; P < 0.05, "~ P < 0.0l s
isoprote renol group

Table 1 Effect of silibinin on the activity of MDA and
the content of LDH in isoproterenol-injured cardio-
myocytes

Group Dose o1 MDA 1 LDH /U- dI''
/mmols L /nmol® mL
Control - 1.45 %0.28 27.15 *1.68
Silibinin 0 3.05 £0.35"  50.16 £3.77%
( +10 Bmols L' 0.05 2.98 %0.27 47.89 2. 41
isop rote renol) 0.1 2.27 10.34 36.88 £3.32°
0.3 2.10 £0.17 29.43 £2.17° 7
0.5 1.44 £0.26" ° 25.41 £1.85" "
0.7 2.27 £0.24 30.44 £2.89" 7

n=3, xEs "™P <0.0l vs control group; ~ P <0.05,

"7 P <0.01 vs isoproterenol group



* 266 Acta Phamaceutica Sinica 2007, 42(3):263 - 268

Table2 Effect of silibinin on the activity of SOD in Bcel-2 ,
isoprote renol-injured cardiomyocytes ,
Group Dose /mmol* L°' SOD/nUs mL"' Bax Bel-X,
Control - 34.20 £1.96 c
ilibini - Lt 0 97 %1.87"
Sllﬂ-)mm( +10 Bmols L 11.97 £1.87 ’ ( 3B).
isop rote renol) 0.05 19.66 *1.65
0.1 27.79 £2.13" " 5 SIRT1
0.3 35.05 £2.01" SIRTI , Bax
i ag
0.5 43.88 £2.34 ’ Bax
0.7 10.70 £1.33
n=3, xts "P <0.0l vs control group; P <0.01 ws
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Figure 2 The recovery of the lost mitochondrial AW in isoprote enol-injured cardiomyocytes by silibinin. The cells
were incubated in medium alone and detected at48 h ( A); The cells were incubated with 0.2 mmol® L' (B) and
0.5 mmol® L' (C) silibinin for48 h, then harvested and stained with 5 Hmol® L™' Rh123, then detected using
a flowcytometry; The cells were incubated in 10 Hmol® L' isoproterenol alone and detected at 48 h (D); The
cells were incubated with 0.2 mmol® L' (E) and 0.5 mmol® L' ( F) silibinin forl h prior to the treatment with

isoproterenol (10 Hmole L"), then continued to be incubated for 48 h. The rsults were applied of three
individual experiments
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Figure3 Effect of silibinin on the expression in Bcl-2 family proteins and cytochrome ¢ in isoprote renol-treated
cardiomyocytes. The cells were incubated with silibinin for 1 h prior to the tratment with isoproterenol (10
Umol+ L"), then continued to be incubated for48 h. Cell lysates were separated by 12% SDS-PAGE, and the
expressions of Bel-2, Bcl-X, and Bax were detected by Westem blotting analysis ( A) . Cytochrome ¢ proteins both
in the cytosol and in the mitochondria were detected by 15% SDS-PAGE ( B). The results were applied of three
individual experiments. a: Control; b: Isoproterenol (10 Hmol® L' ); c: Silibinin (0.05 mmol® L'l) +
isoproterenol (10 Hmol® L™'); d: Silibinin (0.3 mmol® L") + isoproterenol (10 Hmol* L' ); e: Silibinin
(0.5 mmol* L") + isoproterenol (10 Hmols L")
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Figure4 Involvement of SIRTl in silibinin-protected cardiomyocyte injury. The cells were incubated with various
concentrations of silibinin for1 h prior to the treatment with isoproterenol (10 Hmol® L' ), then continued to be
incubated for 48 h. The changes of SIRTI exprssion ( A) and Bax proteins both in the cytosol and in the
mitochondria ( B) were analyzed. The rsults were applied of three individual experiments. a: Control; b:
Isoproterenol (10 Hmol* L' ); c: Silibinin (0.05 mmol* L'l) + isoproterenol (10 Hmol® L' ); d: Silibinin
(0.3 mmol* L") + isoproterenol (10 Hmol* L '); e: Silibinin (0.5 mmol* L") + isoproterenol (10
Bmols L")
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