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Clinical trial of atorvastatin in patients with type 2 diabetes cardiomyopathy
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Abstract; Objective

calcium

To investigate the clinical efficacy and safety of
2 diabetes
Patients with type 2 diabetic cardiomyopathy

atorvastatin tablets in patients with type
cardiomyopathy. Methods
admitted to our hospital were divided into treatment group and control

group according to the treatment methods. The control group received
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conventional therapy, while the treatment group was administered atorvastatin calcium tablets at 20 mg - d ™', orally for
4 weeks. The heart function, blood lipids, blood glucose, autophagy — related proteins and the relative expression levels of
phosphatidylinositol 3 — kinase/protein kinase B/mammalian target of rapamycin ( PI3K/Akt/mTOR) pathway — related
mRNA were compared between the two groups, along with a safety evaluation. Results A total of 198 patients were
included, with 104 in treatment group and 94 in control group. After 4 weeks of treatment, the total clinical effective
rate of treatment group was 92.31% (96 cases/104 cases), significantly higher than control group’ s 80.85%
(76 cases/94 cases) (P <0.05). After treatment, the left ventricular end diastolic diameter of treatment group and
control group were (54.41 £3.87) and (58.62 £3.44) mm, respectively; the left ventricular end diastolic volume
were (115.63 +8.06) and (121.53 +9.88) mL, respectively; the left ventricular end systolic diameter were
(30.34 £3.52) and (34.84 £3.46) mm, respectively; the left ventricular end systolic volume were (69. 72 £6. 32)
and (76.57 £ 6.24) mL, respectively; the left ventricular ejection fraction were (52.30 = 5.53 )% and
(48.52 £4.21)% , respectively; the total cholesterol were (4.48 +1.32) and (5.92 +1.76) mmol + L',
respectively; triglycerides were (1.75 £0.52) and (2.38 £0.57) mmol + L.~
cholesterol were (2.49 £0.65) and (3.32 £1.21) mmol - L~
were (1.02 + 0.26) and (0.80 = 0.21) mmol - L™
(3.28£0.43) and (2.62 +0.41) ng -
(6.38+1.07) and (4.60 +0.86) ng - mL™'
0.68 £0.25 and 0.94 = 0.28, respectively; the relative expression levels of Akt mRNA were 0.58 = 0.27 and
0.95 £0. 30, respectively; the relative expression levels of mTOR mRNA were 0.66 + 0.31 and 0.98 = 0.32,

respectively. The above indicators in treatment group were statistically significant compared with control group

', respectively ; low — density lipoprotein
" respectively; high — density lipoprotein cholesterol
, respectively; the levels of benzyl chloride 1 were
mL ™", respectively; the levels of autophagy related gene 7 were

, respectively; the relative expression levels of PI3K mRNA were

(all P <0.05). The adverse drug reactions in treatment group include liver dysfunction, gastrointestinal reactions and
muscle pain; the control group had abnormal liver function and gastrointestinal reactions. The total incidence of adverse
drug reactions in treatment group was 5.77% (6 cases/104 cases), while in control group was 3.19% (3 cases/
94 cases). There was no statistically significant difference between the two groups (all P > 0.05). Conclusion
Atorvastatin tablets can significantly improve cardiac structure and function, and regulate blood lipid levels in patients
with type 2 diabetic cardiomyopathy. Additionally, it exerts cardioprotective effects by promoting autophagosome
formation and downregulating the activity of the PI3K/Akt/mTOR pathway.

Key words : atorvastatin calcium tablet; type 2 diabetes cardiomyopathy; cardiac remodeling; phosphatidylinositol 3 —
kinase/protein kinase B/ mammalian target of rapamycin signaling pathway; autophagy
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Table 1 Primer sequence

Target gene Primer direction Primer sequence (5’ -3")

PIBK Forward ACCTGATGGTCTCAAAAGATGGT
Reverse AGCTCCACCCATTGCTTCAA
Akt Forward CCAGGATCCATGGGTAGGAAC
Reverse CTGGCCACAGCCTCTGATG
mTOR Forward AAGCCGCGCGAACCTC
Reverse CTGGTTTCCTCATTCCGGCT
GAPDH Forward TGGACCTGACTTGCCGTCTA
Reverse CCCTGTTGCTGTAGCCAAATT
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TCR: 0P B A B3t Bk — 25 WAk, R AR AR U 2% i
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Gt FE (P >0.05), %4,
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Table 2 Comparison of general information between two groups of

patients
ltem Control(n =94) Treatment(n =104)
Sex ('male/female) 49/45 51/53
Age (year, x £5) 55.27 £16. 89 57.63 £17.25
Course of diabetes (year, x ) 8.15 +3.28 8.52 +3.46
Weight (kg, x £5) 68.42 £10. 35 69. 15 £10. 68
BMI (kg - m?, % +5) 24.07+1.47  24.12+1.59
HR(beat * min~", z +5) 76.35 £8.42 77.18 £8.76
SBP(mmHg, x £5) 133.57 +8. 16 134.84 +8.89
DBP(mmHg, x £5) 82.65 +£7.82 83.46 +7.71
NYHA class (n, %)

I 30(31.91) 38(36.54)

1 37(39.36) 42.(40.38)

Y 27(28.73) 24(23.08)
Metformin use (n, % ) 61(64.89) 68(65.38)
Sulfonylureas use (n, % ) 22(23.40) 24(23.08)
Insulin use (n, %) 11(11.70) 12(11.54)

BMI; Body mass index; HR: Heart rate; SBP: Systolic blood pressure;
DBP: Diastolic blood pressure; NYHA: New York Heart Association;
Control group: Given standard treatment; Treatment group: Given standard

treatment plus atorvastatin tablets 20 mg - d ~'.

Table 3 Comparison of heart function indicators of the two groups of patients(x +s)

Control (n =94)

Treatment(n =104)

frem Before treatment After treatment Before treatment After treatment

LVEDD(mm) 62.48 +4.58 58.62 +3.44* 62.73 +4.52 54.41 £3.87 "%
LVEDV(mL) 135.84 +9.02 121.53 +9.88 " 136.43 +9. 14 115.63 +8.06 **
LVESD(mm) 38.53 +£3.21 34.84 £3.46 " 38.86 £3.30 30.34 £3.52+#
LVESV(mL) 85.23 +6. 86 76.57 +6.24 " 86.32 +6.89 69.72 £6.32**
LVEF( % ) 45.05 +4.32 48.52 +4.21" 45.76 +4.26 52.30 £5.53**

LVEDD: Left ventricular end — diastolic diameter; LVEDV ; Left ventricular end — diastolic volume ; LVESD : Left ventricular end — systolic diameter; LVESV;

Left ventricular end — systolic volume; LVEF: Left ventricular ejection fraction; Compared with before treatment in the same group, * P <0.05; Compared

with control group at the same time, *P <0. 05.
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Table 7 Comparison of clinical efficacy between two groups (n, %)

Item Control (n=94) Treatment (n =104)
Markedly Effective 34(36.17) 58(55.77)
Effective 42(44.68) 38(36.54)
Ineffective 18(19.15) 8(7.69)

Total effective rate 76(80.85) 96(92.31) *
Compared with control group, * P <0.05.

Table 4 Comparison of biochemical indicators of two groups of patients(x +s)

Control (n =94)

Treatment(n =104 )

Ttem
Before treatment

After treatment

Before treatment After treatment

TG(mmol - L") 2.52 £0. 63 2.38 £0.57 2.60 £0. 65 1.75£0.52**
TC(mmol + L=") 6.31 £1.94 5.92+1.76 6.24 £1.88 4.48 £1.32+*
HDL - C(mmol - L") 0.82 +0.24 0.80 +£0. 21 0.85 +0.27 1.02 £0.26**
LDL - C(mmol - L™") 3.64+£1.42 3.32+1.21 3.52£1.35 2.49 £0.65**
FPG(mmol - L") 12.54 £3.22 9.68 3. 04" 12.87 £3.12 9.08£2.45"
HbAlc(% ) 11.21 £1.73 9.25+1.33" 11.54 +1.81 9.03x1.02"

TG Triglyceride; TC: Total cholesterol; HDL — C; High density lipoprotein cholesterol; LDL - C: Low density lipoprotein cholesterol; FPG: Fasting plasma

glucose; HbAlc: Glycosylated hemoglobin; Compared with before treatment in the same group,

#P <0.05.

RS 2HBH ARSI LR (2 £ 5)

“P <0.05; Compared with control group at the same time,

Table 5 Comparison of autophagy related indicators in two groups of patients(x +s)

Control (n =94)

Treatment(n =104 )

Ttem
Before treatment

After treatment

Before treatment After treatment

2.31+0.44
4.32+0.91

Beclinl (ng + mL ")
Atg7(ng - mL~")

2.62 £0.41
4.60 +0. 86

2.33 £0.42
4.19 0. 84

3.28 £0.43 **
6.38 £1.07 **

Beclinl ; Benzyl chloride 1; Atg7: Autophagy — related gene 7; Compared with before treatment in the same group,

at the same time, *P <0. 05.

R6 2 ALHEBENRIELEE 3 — W/ 3 (A a B/l 7L ah i A A RELE A (PBK/Aky/mTOR ) 1 B AH ¢ mRNA RS R15

B(xxs)

* P <0.05; Compared with control group

KK L

Table 6 Comparison of relative expression levels of mRNA related to the phosphatidylinositol 3 — kinase/protein kinase B/mammalian

rapamycin target protein ( PI3K/Akt/mTOR) pathway between the two groups of patients(x *s)

Control(n =94)

Treatment(n =104 )

Item
Before Treatment

After Treatment

Before Treatment After Treatment

PI3K mRNA 1.00 £0. 23
Akt mRNA 1.00 £0. 21
mTOR mRNA 1.00 £0. 19

0.94 £0.28
0.95 +0.30
0.98 £0.32

1.03 +0.24 0.68 £0.25**
1.01 £0.23 0.58 +0.27 **
0.98 +0.22 0.66 +0. 31 **

Compared with before treatment in the same group,

* P <0.05; Compared with control group at the same time, *P <0. 05.
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