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ABSTRACT 

Background: Atorvastatin has been used as anti-hyperlipidemic agent in the primary and secondary 

prevention of atherosclerotic related vascular complications with adverse effects on liver and muscles. The 

classical functions of vitamin D are to regulate calcium-phosphorus homeostasis, andcontrol bone 

metabolism. In addition, evidence has been accumulated on the pleiotropic effects of vitamin D other than on 

bone health. 

Objective: To study the effect of treatment with vitamin D and/or atorvastatin on high fat diet induced 

hyperlipidemic adult male albino rats. 

Materials and methods: Forty-eight adult male albino rats of a local strain were used as an animal model for 

this study. They were divided into 8 equal groups; group 1 (control), group 2 (treated with vitamin D), group 

3 (treated with atorvastatin), group 4 (treated with vitamin D and atorvastatin), group 5 (hyperlipidemic), 

group 6 (hyperlipidemic treated with vitamin D), group 7 (hyperlipidemic treated with atorvastatin), and 

group 8 (hyperlipidemic treated with vitamin D and atorvastatin).After 4 weeks, body weight was measured 

and then blood samples were collected and serum was separated for the measurement of fasting blood sugar 

(FBS), cholesterol, LDL, HDL, TAGs, ALT, AST and CPK. 

Results: There was a significant improvement of FBS in hyperlipidemic vitamin D-treated group when 

compared to the hyperlipidemic non treated group. ALT and AST levels showed significant improvement in 

hyperlipidemic vitamin D-treated group when compared to the hyperlipidemic group. When compared to 

atorvastatin-treated group, vitamin D and atorvastatin treated groups showed significant improvement in 

ALT, AST and CPK levels. 

Conclusion: Vitamin D shared in controlling blood sugar, and it has a protective effect against 

hyperlipidemia induced liver injury and against atorvastatin induced liver and muscle injury 

Key words: Vitamin D, Atorvastatin, hyperlipidemia. 

 

INTRODUCTION 

     People with hyperlipidemia are at 

greatly higher risk of developing 

atherosclerotic vascular disorders as 

compared to those with normal lipid 

profile. Therefore, early detection and 

treatment of hyperlipidemia are 

imperative to reduce cardiovascular events 

and premature death. Statins are the 

mainstay treatment for hyperlipidemia. 

However, the limitations of statins include 

treatment resistance, intolerance due to 

adverse events, and a lack of adherence 

which contribute to poor outcomes. As 
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such, many patients require adjunct 

therapies to properly control 

hyperlipidemia (Karr, 2017). 

     Vitamin D is a group of fat-soluble 

secosteroids (steroids with a broken 

steroid ring). The most important 

compounds in this group are vitamin D3 

(cholecalciferol) and vitamin D2 

(ergocalciferol). The major natural source 

of the vitamin is synthesis of 

cholecalciferol in the lower layers of skin 

epidermis through a chemical reaction that 

is dependent on sun exposure (specifically 

to UVradiation) (Borel et al., 2015). 

     The classical functions of vitamin D 

are to regulate calcium-phosphorus 

homeostasis andcontrol bone metabolism. 

However, the discovery of vitamin D 

receptors (VDR), and confirming their 

presence in various tissues has opened the 

mechanistic link between vitamin D, and 

the occurrence of many diseases and 

disorders such asobesity, insulin 

resistance, metabolic syndrome,type II 

diabetes mellitus, cardiovascular risk, 

Alzheimer’s disease, depression and 

cancer. Over the past 2 decades, interest in 

vitamin D has increased significantly. 

Requests for serum vitamin D 

concentration measurements increased by 

many folds and the number of vitamin D 

supplements sales has raised several times 

(Dzik and Kaczor, 2019). 

     Besides role of vitamin D in the 

maintenance of bone tissue, as well as in 

the maintenance of calcium and 

phosphorus homeostasis, some authors 

have shown its relationship to different 

pathologies. They suggest that it is also 

involved in many processes such as 

secretion of hormones such as insulin, 

regulation of body weight, and role in the 

immune system. Some studies have shown 

that vitamin D acts as a potent modifier of 

the risk of developing cardiovascular 

complications (Barbalho et al., 2018). 

     The present work aimed at studying 

the effect of treatment with vitamin D 

and/or atorvastatin on high fat diet 

induced hyperlipidemic adult male albino 

rats. 

MATERIALS AND METHODS 

     Forty-eight adult male albino rats of a 

local strain were used as an animal model 

for this study. Their ages were 8 weeks, 

and their weight 110 – 140 g. They were 

kept in suitable cages (20x32x20 cm for 

every 3 rats)at room temperature with the 

natural light-dark cycle. They were kept 

for 10 days for the adaptation to the new 

environments before starting the 

experiment. The animals were divided 

into eight equal groups: 

• Group 1 (control) was maintained on 

a standard diet of a commercial rat 

chow and tap water. 

• Group 2 was maintained on a standard 

diet of a commercial rat chow and tap 

water and treated with vitamin D3 

(cholecalciferol from medical union 

pharmaceuticals company - Egypt) 

orally at a dose of 500 IU/kg daily 

(Elbassuoni et al., 2018). 

• Group 3 was maintained on a standard 

diet of a commercial rat chow and tap 

water and treated with atorvastatin 

(from medical union pharmaceuticals 

company - Egypt) orally at a dose of 25 

mg/kg daily (Khan et al., 2018). 

• Group 4 was maintained on a standard 

diet of a commercial rat chow and tap 
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water and treated with both vitamin D 

and atorvastatin. 

• Group 5 (hyperlipidemic) had free 

access to high fat diet (HFD) 

(Vanaspati ghee and coconut oil in a 

ratio of 3:2 respectively) in addition to 

normal diet for 4 weeks (Mehanna et 

al, 2020). 

• Group 6 was hyperlipidemic treated 

with vitamin D. 

• Group 7 was hyperlipidemic treated 

with atorvastatin. 

• Group 8 was hyperlipidemic treated 

with vitamin D and atorvastatin. 

     After 4 weeks from the onset of the 

experiment, body weight was determined; 

andblood samples were collected from the 

retro-orbital venous plexus by using a 

heparinized capillary tube (about 0.75 – 

1.0 mm internal diameter) from the medial 

canthus, after whole night fast. The 

collected blood samples were kept in 

graduated plastic centrifuge tubes 

containing EDTA. The blood was 

centrifuged at 5000 rotations per minute 

for about 15 minutes to separate the 

serum. Serum was sucked out into 

Eppendorf tubes, and stored frozen at -

20oC till used for the measurement of: 

• Fasting blood sugar (FBS) (mg/dl). 

• Triacylglycerols (TAGs) (mg/dl). 

• Total cholesterol (mg/dl). 

• High density lipoproteins (HDL) 

(mg/dl). 

• Low density lipoproteins (LDL) 

(mg/dl). 

• Alanine transaminase (ALT) (U/L). 

• Aspartate transaminase (AST) (U/L). 

• Creatin phosphokinase (CPK) (U/L). 

Statistical analysis: Collected Data were 

analyzed using SPSS version 25.One-way 

Analysis of variance (ANOVA) and the 

post hoc “Tukey” test were used to 

compare means. Data were expressed as 

means ± SD and P ≤ 0.05 was considered 

significant. 
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RESULTS 

 

     Concerning body weight, it was135.6 ± 

9.6 grams in group 1, 137.6 ± 9.1 grams in 

group 2, 135 ± 7.2 in group 3, 136.4 ± 6.5 

grams in group 4, 161 ± 11.3 grams in 

group 5, 150.8 ± 7.4 grams in group 6, 

157.4 ± 6.6 grams in group 7 and 151.2 ± 

5 grams in group 8. As regard FBS levels, 

they were 77.7 ± 5.1, 82 ± 5.9, 80.1 ± 9.9, 

81.3 ± 5.5, 113.4 ± 10.1, 83.5 ± 4.5, 114.2 

± 15.2 and 84.7 ± 6.5 mg/dl in order from 

group 1 to group 8. Comparisons between 

different groups are detected in Table 1 

and Table 2. 

 

Table (1): Comparing different groups as regard body weight 

 

Group 

1 

Control 

Group 

2 

Vit D 

treated 

Group 

3 

Atorva

statin 

treated 

Group 

4 

Vit D 

& 

atorva

statin 

treated 

Group 5 

hyperlip

idemic 

Group 6 

Hyperlip

idemic 

Vit D 

treated 

Group 7 

Hyperlipi

demic 

atorvasta

tin 

treated 

Group 8 

Hyperlip

idemic 

Vit D & 

atorvasta

tin 

treated 

Group1  P>0.05 P>0.05 P>0.05 P≤0.05* P>0.05 P≤0.05* P>0.05 

Group2   P>0.05 P>0.05 P≤0.05* P>0.05 P>0.05 P>0.05 

Group3    P>0.05 P≤0.05* P>0.05 P≤0.05* P>0.05 

Group4     P≤0.05* P>0.05 P≤0.05* P>0.05 

Group5      P>0.05 P>0.05 P>0.05 

Group6       P>0.05 P>0.05 

Group7        P>0.05 

 

Table (2): Comparing different groups as regard FBS 

 
Group 1 

Control 

Group 2 

Vit D 

treated 

Group 3 

Atorvas

tatin 

treated 

Group 4 

Vit D & 

atorvast

atin 

treated 

Group 5 

hyperlip

idemic 

Group 6 

Hyperli

pidemic 

Vit D 

treated 

Group 7 

Hyperli

pidemic 

atorvast

atin 

treated 

Group 8 

Hyperli

pidemic 

Vit D & 

atorvast

atin 

treated 

Group 1  P>0.05 P>0.05 P>0.05 P≤0.05* P>0.05 P≤0.05* P>0.05 

Group 2   P>0.05 P>0.05 P≤0.05* P>0.05 P≤0.05* P>0.05 

Group 3    P>0.05 P≤0.05* P>0.05 P≤0.05* P>0.05 

Group 4     P≤0.05* P>0.05 P≤0.05* P>0.05 

Group 5      P≤0.05* P > 0.05 P≤0.05* 

Group 6       P≤0.05* P>0.05 

Group 7        P≤0.05* 
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     The hyperlipidemic group 5 and the 

hyperlipidemic atorvastatin treated group 

7 showed a statistically significant 

elevation (P ≤ 0.05) in body weight and 

FBS when compared with the control 

group 1. The hyperlipidemic vitamin D-

treated group 6 and the hyperlipidemic 

vitamin D- and atorvastatin-treated group 

8 showed a reduction in body weight and 

FBS when compared with the 

hyperlipidemic group 5. The reduction in 

FBS was statistically significant (P ≤ 

0.05). However, the difference was not 

significant concerning the reduction in 

body weight (Figure 1). 

 

Figure (1): Body weight and FBS in different groups of the study 

a = significant difference when comparing with group 1 

b = significant difference when comparing with group 5 

 

     Concerning cholesterol level, it was 

98.1 ± 4.1 mg/dl in group 1, 98.7 ± 7.4 

mg/dl in group 2, 82.3 ± 5.9 mg/dl in 

group 3, 81.3 ± 5.5 mg/dl in group 4, 

135.5 ± 4.8 mg/dl in group 5, 125.5 ± 

5.8mg/dl in group 6, 97.1 ± 10.5mg/dl in 

group 7 and 85.5 ± 6.1mg/dl in group 8. 

As regard TAGs levels, theywere81.7 ± 

5.6, 79.3 ± 5.6, 74.04 ± 2.3, 75.9 ± 2.8, 

129.9 ± 4.8, 120.7 ± 5.8, 83 ± 5.7 and 86.6 

± 3.4 mg/dl in order from group 1 to 

group 8. LDL levels were 51.8 ± 1.8, 49.4 

± 7.14, 29.7 ± 5.4, 29.4 ± 5.7, 82.6 ± 6.4, 

68.7 ± 8.3, 42.6 ± 10 and 29.6 ± 6.3 mg/dl 

respectively in the studied groups from 

group 1 to group 8. Whereas HDL level 

was 30.02 ± 3.5 mg/dl in group 1, 33.4 ± 

2.9 mg/dl in group 2, 37.8 ± 2.2 mg/dl in 

group 3, 38 ± 2.8 mg/dl in group 4, 27.5 ± 

2.7 mg/dl in group 5, 32.8 ± 4.5 mg/dl in 

group 6, 38 ± 2.8 mg/dl in group 7 and 

40.9 ± 2.4 mg/dl in group 8. Comparisons 

between different groups are detected in 

tables No 3 to No 6. 
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Table (3): Comparing different groups as regard cholesterol 

 
Group 1 

Control 

Group 2 

Vit D 

treated 

Group 3 

Atorvas

tatin 

treated 

Group 4 

Vit D & 

atorvast

atin 

treated 

Group 5 

hyperlip

idemic 

Group 6 

Hyperli

pidemic 

Vit D 

treated 

Group 7 

Hyperli

pidemic 

atorvast

atin 

treated 

Group 8 

Hyperli

pidemic 

Vit D & 

atorvast

atin 

treated 

Group 1  P>0.05 P>0.05 P≤0.05* P≤0.05* P≤0.05* P>0.05 P>0.05 

Group 2   P≤0.05* P≤0.05* P≤0.05* P≤0.05* P>0.05 P>0.05 

Group 3    P>0.05 P≤0.05* P≤0.05* P>0.05 P>0.05 

Group 4     P≤0.05* P≤0.05* P>0.05 P>0.05 

Group 5      P > 0.05 P≤0.05* P≤0.05* 

Group 6       P≤0.05* P≤0.05* 

Group 7        P > 0.05 

 

Table (4): Comparing different groups as regard TAGs 

 
Group 1 

Control 

Group 2 

Vit D 

treated 

Group 3 

Atorvas

tatin 

treated 

Group 4 

Vit D & 

atorvast

atin 

treated 

Group 5 

hyperlip

idemic 

Group 6 

Hyperli

pidemic 

Vit D 

treated 

Group 7 

Hyperli

pidemic 

atorvast

atin 

treated 

Group 8 

Hyperli

pidemic 

Vit D & 

atorvast

atin 

treated 

Group 1  P>0.05 P>0.05 P>0.05 P≤0.05* P≤0.05* P>0.05 P>0.05 

Group 2   P>0.05 P>0.05 P≤0.05* P≤0.05* P>0.05 P>0.05 

Group 3    P>0.05 P≤0.05* P≤0.05* P>0.05 P>0.05 

Group 4     P≤0.05* P≤0.05* P>0.05 P>0.05 

Group 5      P>0.05 P≤0.05* P≤0.05* 

Group 6       P≤0.05* P≤0.05* 

Group 7        P>0.05 

 

Table (5): Comparing different groups as regard LDL 

 
Group 1 

Control 

Group 2 

Vit D 

treated 

Group 3 

Atorvas

tatin 

treated 

Group 4 

Vit D & 

atorvast

atin 

treated 

Group 5 

hyperlip

idemic 

Group 6 

Hyperli

pidemic 

Vit D 

treated 

Group 7 

Hyperli

pidemic 

atorvast

atin 

treated 

Group 8 

Hyperli

pidemic 

Vit D & 

atorvast

atin 

treated 

Group 1  P>0.05 P≤0.05* P≤0.05* P≤0.05* P≤0.05* P>0.05 P≤0.05* 

Group 2   P≤0.05* P≤0.05* P≤0.05* P≤0.05* P>0.05 P≤0.05* 

Group 3    P>0.05 P≤0.05* P≤0.05* P>0.05 P>0.05 

Group 4     P≤0.05* P≤0.05* P>0.05 P>0.05 

Group 5      P > 0.05 P≤0.05* P≤0.05* 

Group 6       P≤0.05* P≤0.05* 

G

roup 7 
       P>0.05 
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Table (6): Comparing different groups as regard HDL 

 
Group 1 

Control 

Group 2 

Vit D 

treated 

Group 3 

Atorvas

tatin 

treated 

Group 4 

Vit D & 

atorvast

atin 

treated 

Group 5 

hyperlip

idemic 

Group 6 

Hyperli

pidemic 

Vit D 

treated 

Group 7 

Hyperli

pidemic 

atorvast

atin 

treated 

Group 8 

Hyperli

pidemic 

Vit D & 

atorvast

atin 

treated 

Group 1  P>0.05 P≤0.05* P≤0.05* P>0.05 P>0.05 P≤0.05* P≤0.05* 

Group 2   P>0.05 P>0.05 P>0.05 P>0.05 P>0.05 P≤0.05* 

Group 3    P>0.05 P≤0.05* P>0.05 P>0.05 P>0.05 

Group 4     P≤0.05* P>0.05 P>0.05 P>0.05 

Group 5      P>0.05 P≤0.05* P≤0.05* 

Group 6       P>0.05 P≤0.05* 

Group 7        P > 0.05 

 

     The hyperlipidemic group 5 showed a 

statistically significant elevation (P ≤ 

0.05) in cholesterol, TAGs and LDL when 

compared with the control group 1. These 

parameters showed significant reduction 

in hyperlipidemic atorvastatin-treated 

group 7, and hyperlipidemic vitamin-D & 

atorvastatin-treated group 8 when 

compared with the hyperlipidemic group 5 

(P ≤ 0.05). Also, HDL significantly 

elevated in hyperlipidemic atorvastatin 

treated group 7 and hyperlipidemic 

vitamin-D & atorvastatin-treated group 8 

when compared with the hyperlipidemic 

group 5 (P ≤ 0.05). There was no 

significant difference in lipid profile when 

comparing hyperlipidemic atorvastatin-

treated group 7 with hyperlipidemic 

vitamin D- & atorvastatin-treated group 8 

(Figure 2). 

 

Figure (2): Lipid profile in different groups of the study 

a = significant difference when comparing with group 1 

b = significant difference when comparing with group 5 
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     Concerning ALT level, it was39.9 ± 

3.1U/L in group 1, 37.9±3.7U/Lin group 

2, 53.1± 3.6U/L in group 3, 42.6 ± 4.6U/L 

in group 4, 51.9 ± 4.6U/L in group 5, 38.9 

± 3.3U/L in group 6, 57.3 ± 5.1U/L in 

group 7 and 40.1 ± 3.2U/L in group 8. 

     As regard AST level, it was 82.1 ± 5.6 

U/L in group 1, 79.2 ± 5.3 U/L in group 2, 

116.9 ± 6.5 U/L in group 3, 84.9 ± 4.5 

U/L in group 4, 103.1 ± 6.8 U/L in group 

5, 88.2 ± 3.7 U/L in group 6, 108.2 ± 7.3 

U/L in group 7 and 90.5 ± 4.5 U/L in 

group 8. 

     CPK levels were 152.6 ± 7.3 U/L, 

152.4 ± 7.5 U/L, 208.7 ± 14.3 U/L, 159.7 

± 9.3 U/L, 157.2 ± 7.8 U/L, 153.9 ± 8.8 

U/L, 214.9 ± 10.7 U/L and 162.2 ± 4.4 

U/L respectively in the studied groups 

from group 1 to group 8. Comparisons 

between different groups are detected in 

tables 7 and 8. 

 

Table (7): Comparing different groups as regard ALT and AST 

 
Group 1 

Control 

Group 2 

Vit D 

treated 

Group 3 

Atorvas

tatin 

treated 

Group 4 

Vit D & 

atorvast

atin 

treated 

Group 5 

hyperlip

idemic 

Group 6 

Hyperli

pidemic 

Vit D 

treated 

Group 7 

Hyperli

pidemic 

atorvast

atin 

treated 

Group 8 

Hyperli

pidemic 

Vit D & 

atorvast

atin 

treated 

Group 1  P>0.05 P≤0.05* P>0.05 P≤0.05* P>0.05 P≤0.05* P>0.05 

Group 2   P≤0.05* P>0.05 P≤0.05* P>0.05 P≤0.05* P>0.05 

Group 3    P≤0.05* P>0.05 P≤0.05* P>0.05 P≤0.05* 

Group 4     P≤0.05* P>0.05 P≤0.05* P>0.05 

Group 5      P≤0.05* P>0.05 P≤0.05* 

Group 6       P≤0.05* P>0.05 

Group 7        P≤0.05* 

 

Table (8): Comparing different groups as regard CPK 

 
Group 1 

Control 

Group 2 

Vit D 

treated 

Group 3 

Atorvas

tatin 

treated 

Group 4 

Vit D & 

atorvast

atin 

treated 

Group 5 

hyperlip

idemic 

Group 6 

Hyperli

pidemic 

Vit D 

treated 

Group 7 

Hyperli

pidemic 

atorvast

atin 

treated 

Group 8 

Hyperli

pidemic 

Vit D & 

atorvast

atin 

treated 

Group 1  P>0.05 P≤0.05* P>0.05 P>0.05 P>0.05 P≤0.05* P>0.05 

Group 2   P≤0.05* P>0.05 P>0.05 P>0.05 P≤0.05* P>0.05 

Group 3    P≤0.05* P≤0.05* P≤0.05* P>0.05 P≤0.05* 

Group 4     P>0.05 P>0.05 P≤0.05* P>0.05 

Group 5      P>0.05 P≤0.05* P>0.05 

Group 6       P≤0.05* P>0.05 

Group 7        P≤0.05* 
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     The hyperlipidemic group 5 showed a 

significant elevation in ALT and AST 

when compared to the control group 1. 

However, the hyperlipidemic vitamin D-

treated group 6 showed a significant 

reduction in ALT and AST levels when 

compared to the hyperlipidemic non 

treated group 5. 

     The atorvastatin-treated group 3 and 

the hyperlipidemic atorvastatin-treated 

group 7 showed significant elevation in 

ALT, AST and CPK when compared to 

the control group 1. The vitamin D-& 

atorvastatin-treated group 4 showed a 

significant reduction in ALT, AST and 

CPK levels when compared to the 

atorvastatin treated group 3. Also, the 

hyperlipidemic vitamin D-& atorvastatin-

treated group 8 showed a significant 

reduction in ALT, AST and CPK levels 

when compared to the hyperlipidemic 

atorvastatin-treated group 7 (Figure 3). 

 

Figure (3): ALT, AST and CPK levels in different groups of the study 

a = significant difference when comparing with group 1 

b = significant difference when comparing with group 3 

c = significant difference when comparing with group 5 

d = significant difference when comparing with group 7 

 

DISCUSSION 

     In this study, high fat diet (HFD) 

induced hyperlipidemic rats showed a 

significantly higher fasting blood glucose 

level. This finding was in agreement with 

la Fleur et al. (2011) who reported that 

rats fed HFD develop obesity and insulin 

resistance. Zhang et al. (2020-a) reported 

similar findings, and stated that the 

elevated concentrations of circulating 

lipids secondary to HFD induces insulin 

resistance and makes compensation of the 

pancreatic β-cell insufficient, resulting in 

glucose intolerance. These findings were 

also consistent with He et al. (2012) who 

stated that several mechanisms have been 

proposed to explain the causal role of 

HFD consumption in the development of 

insulin resistance. In the condition of 

nutrition over supply, mitochondrial 

oxidative phosphorylation metabolism 

would produce a larger amount ROS. 
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Oxidative stress results in insulin 

resistance and impairment of glucose 

disposal. Zhang et al. (2020-b) reported 

that many inflammatory cytokines are 

released from adipose tissue and mediates 

insulin resistance. 

     The current study showed that 

treatment with vitamin D significantly 

improved fasting blood glucose level in 

HFD induced hyperlipidemic rats. This 

was concordant with Cordeiro et al. 

(2021) who reported that vit D improves 

insulin sensitivity and inhibits 

adipogenesis via decreasing nuclear 

translocation of pro-adipogenic 

transcription factors and increasing the 

expression of adipogenic repressors. Also, 

this result was consistent with Mostafa et 

al. (2016) who stated that vitamin D 

supplementation ameliorated some of the 

abnormalities associated with metabolic 

syndrome, namely insulin resistance, 

hyperglycemia and obesity as well as 

dyslipidemia. 

     Vitamin D receptors are prominently 

expressed in both pancreatic beta-cells 

that secrete insulin, and in peripheral 

target tissues that respond to insulin such 

as skeletal muscle and adipose tissue. 

Animals with vitamin Dreceptor 

mutations have impaired insulin secretion 

and poorer glucose tolerance than those 

with normal vitamin D receptors. Vitamin 

D can preserve insulin release and insulin-

mediated processes in insulin-responsive 

tissues by modulating the extracellular 

and intracellular calcium pools (Sergeev, 

2016). Sadek and Shaheen (2014) pointed 

out that vitamin D, by decreasing the 

number of pro-inflammatory cytokines, 

improve insulin sensitivity and hence 

blood glucose level. 

     In the present study, HFD induced 

hyperlipidemic rats showed significant 

elevation of ALT and AST levels. This 

was in agreement with Ma et al. (2017), 

Xia et al, (2019) and Esmail et al, (2021). 

They concluded that HFD induces 

steatohepatitis. The affected hepatocytes 

release large amount of their enzymatic 

content namely ALT and AST into the 

plasma. 

     In the current study, HFD induced 

hyperlipidemic rats treated with vitamin D 

showed a significant improvement in ALT 

and AST levels compared to the non-

treated rats. This was in concordance with 

Yin et al, (2012) who stated that several 

mechanisms are involved in the 

preventing effects of vitamin D on hepatic 

steatosis. Vitamin D improves insulin 

sensitivity. Therefore, it enhances anti-

lipolytic effect of insulin and suppresses 

lipid release from adipose tissue and its 

eventual uptake in the liver. In addition, a 

direct inhibitory effect of vitamin D on 

lipolysis has been reported in adipocytes. 

Similar findings were reported by Zhu et 

al. (2017) who stated that vitamin D 

protects against HFD-induced liver injury 

by attenuating oxidative stress and up-

regulating the expression of genes 

encoding antioxidant enzymes. Zhang et 

al. (2021) stated that many mechanisms 

have been included in the protecting effect 

of vitamin D against HFD induced liver 

injury. Beside its antioxidant effect and 

enhancing insulin sensitivity, vitamin D 

alsoinhibits p53 pathway which induce 

apoptosis. Vitamin D, by inducing 

autophagy, maintains normal cellular 

homeostasis. Vitamin D also 

inhibitspyroptosis (a highly inflammatory 

form of programmed cell death). 
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     The current study showed that groups 

treated with atorvastatin alone showed 

significant elevation in ALT, AST and 

CPK whereas these enzymes were not 

elevated in groups treated with both 

atorvastatin and Vitamin D. Statins may 

adversely affect liver and muscles. The 

pattern of liver injury varies from mild 

cholestatic injury to marked hepatocellular 

injury. Documented statins adverse effects 

on muscles ranges from asymptomatic 

elevation of CPK, myalgias, and up to 

rhabdomyolysis (Stroes et al., 2015). 

Statin-induced injury is due to impaired 

mitochondrial function, oxidative stress, 

induction of apoptosis, and reduction in 

the expression of chloride channel, in 

addition to the alteration of Ca2+ 

homeostasis (Ghalwash et al, 2018). 

Chogtu et al. (2020) reported that 

myalgia, myopathy, rhabdomyolysis and 

hepatotoxicity, are encountered side 

effects of statins, and vitamin D can 

prevent statin-induced liver and muscle 

injury. 

     Inadequate vitamin D status may 

complicate the adverse effect risk of 

statins. Vitamin D is a potent antioxidant 

that facilitates balanced mitochondrial 

activities, preventing oxidative stress-

related protein oxidation, lipid 

peroxidation, and DNA damage, thus 

protecting against statin induced liver and 

muscle injury (Ahmed et al., 2019). 

CONCLUSION 

     Vitamin D shared in controlling blood 

sugar in conditions of hyperlipidemia. 

Also, vitamin D showed a protective 

effect against liver injury induced by high 

fat diet and against liver and muscle injury 

induced by atorvastatin as indicated by the 

recovery in liver and muscle enzymes in 

groups treated by vitamin D compared to 

the non-treated groups. 
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أو أتورفاستاتين علي ذكور الجرذان  /تأثير فيتامين د مع
البيضاء البالغة المصابة بإرتفاع دهون الدم المحدث بالغذاء 

 عالي الدهن 
 أحمد محمد فرج القط

 جامعة الأزهر  ،كلية الطب ،قسم الفسيولوجيا الطبية

   hmadalkot@gmail.comdr.a  :البريد الالكتروني

يستتتت الأت رفاستاتيتتتت تا ل سبااتتتتن الستتتتة راتتتتلأيس  راب اا تتتت   تاتتتتلأت اتتتت   خلفيةةةةة البحةةةة :

راسقتيتتتت  رف ا تتتت   رانتأسيتتتت  عتتتتل معتتتت رر رف   تتتت  رالأعسيتتتت  راب ا  تتتت     تتتت ة را تتتت ري ل 

اكتتتل ع تتتأس ت  لبتتتتت يتتت       تتت  راك تتتلأ  را ستتتلفي  راس  اتتت  رفيتيتتت   اا  تتتتع ل   يتتت  

اكتاستتتت ست  رااسيتتتتاست  تاتتتتلأت  راتتتت أكز اتتتت  رفيتتتتن را تتتت ر   اتتتت  را ظتتتتتت   الظتتتت ز ناتتتت ر  ر

نضتتتتتتا  التتتتت ت را تتتتتلب  رااا  را كتتتتتلأيل رف تتتتت يل ا رسبتتتتت  م اتتتتت    تتتتت  م  ا  تتتتتتع ل   اتتتتت  

 .الب  رف ع لس   م  ي  الف الب  ت     صأ  را ظتت

 تتت   تريتتت  اتتتلب   را تتتلن  ا  تتتتع ل   عتتتف م   تتتلأ   رفاستاتيتتت تا ل   الهةةةدن مةةةث البحةةة :

ذستتتتست رانتتتت ذر  را  ستتتتتم را تا تتتت  راب تتتتت    حتااتتتتتا  يتتتتس  راتتتتلأت رابأتتتتلأ   تا تتتت رم  تتتتتا  

 .رالأيس 

ببتأ تتتت   مت  تتتتس  ضتتتت ذر م  ستتتتت ذستتتت ر عتتتتل يتتتتلا  عأ  تتتت  اتتتتز  مةةةةوار واةةةةر  البحةةةة :

بس تتتتتف ع ستتتتت ي   نيتتتت الأرعلز سلبتتتتتذن التتتت ت رالأتريتتتت   اتتتتز اكستتتت بلز راتتتت  ببتأ تتتت  عن

)يتتتتت ز  3 عنبس تتتتت  ،ضلتتتتتت  ا  تتتتتتع ل   )يتتتتت ز  ل 2نبس تتتتت  ع ،)ضتتتتتت     1عنبس تتتتت  

 ،ضلتتتتتت  ا  تتتتتتع ل    رفاستاتيتتتتت تا ل )يتتتتت ز  ل 4عنبس تتتتت   ، لضلتتتتتت  تفاستاتيتتتتت تا ل 

)ع تتتتت    حتااتتتتتا راتتتتلأيس  6عنبس تتت   ، )ع تتتتت    حتااتتتتتا راتتتلأيس  اتتتت  راتتتتلأت 5عنبس تتت  

ت   )ع تتتت    حتااتتتتا راتتتلأيس  اتتت  راتتتلأ  7عنبس تتت   ،  راتتتلأت   يتتت ز  لضلتتتت  ا  تتتتع ل   اتتت

)ع تتتتت    حتااتتتتتا راتتتتلأيس  اتتتت  راتتتتلأت   يتتتت ز  8عنبس تتتت   ، لضلتتتتت  تفاستاتيتتتت تا ل  يتتتت ز

م تتت   لضلتتتت  ا  تتتتع ل    رفاستاتيتتت تا ل ي   تتتلأ مت  تتت  ميتتتت  ف اتتتز ق تتتت      رانستتتز بتتتز 

  لتتتتتف راتتتتلأت   ا تتتتق ع تتتتق راتتتتلأت اك تتتتت  راستتتتك  را تتتتت ز  راكسا ستتتت       راتتتتلأيس  

رانلب تتتت   را تتتت  ا ل راتتتتلأيل  عتتتتلاان راكنتاتتتت   را تتتت  ا ل راتتتتلأيل   تتتتتا  راكنتاتتتت   م أتتتت ل 

 .ا رأس مع لت   مي  اتف ا رأس مع لت   راك يتا ل اسياسس لت 

mailto:dr.ahmadalkot@gmail.com
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عستتت سي يتتتك  راتتتلأت را تتتت ز اتتت  ستتتت  يلتتتتا اأستتتلت  ذر   اتتت  ن  تتتت    اتتت   نتةةةاال البحةةة :

رابنبس تتتت  راب تتتتت    حتااتتتتتا راتتتتلأيس  اتتتت  راتتتتلأت  را تتتت  اتتتتز  لضلتتتتت  ا  تتتتتع ل   عكتتأتتتت  

 تابنبس تتتت  راب تتتتت    حتااتتتتتا راتتتتلأيس  اتتتت  راتتتتلأت   اأستتتتل  عستتتت سيتف م أتتتت ل اتتتت رأس 

مع لتتتتت   ميتتتت  اتف اتتتت رأس مع لتتتتت  اأستتتتلت  ذر   اتتتت  ن  تتتتت    اتتتت  رابنبس تتتت  راب تتتتت   

اتتت  راتتتتلأت   را تتت  اتتتتز  لضلتتتت  ا  تتتتتع ل   عكتتأتتت   تابنبس تتتت  راب تتتتت     حتااتتتتا راتتتتلأيس 

 حتااتتتتتا راتتتتلأيس  اتتتت  راتتتتلأت    لتتتتلأعت قستأتتتت   تابنبس تتتتتف را تتتت  ا تتتتتا   تفاستاتيتتتت تا ل 

م لتتتتتت ف رابنبس تتتتتتتف را تتتتتت  ا تتتتتتتا   تفاستاتيتتتتتت تا ل  ا  تتتتتتتع ل   اأستتتتتتلت ذر   اتتتتتت  

رأس مع لتتتتت   راك يتتتتتا ل ن  تتتتت    اتتتت  عستتتت سيتف م أتتتت ل اتتتت رأس مع لتتتتت   ميتتتت  اتف اتتتت 

 .اسياسس لت 

يبكتتتل م  يستتتت لأ ا  تتتتع ل     تتت  اأستتتل عستتت سيتف راستتتك   تاتتتلأت سبتتتت م  اتتت   الإسةةةتتجتاج:

اتتتلب  ر   قت  تتتت  ضتتتلأ ري تتت ل  راتتت ي قتتتلأ ي تتت ة راك تتتلأ عتتتل نتااتتتتا راتتتلأيس   تاتتتلأت  ري تتت ل  

 يرا ي قلأ ي  ة راك لأ  را سلف  س ة رفاستاتي تا ل

 ينتااتا رالأيس   تالأت ،ماستاتي تا ل ،ل    تع ا  الكلمات الدالة:


