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Abstract

 Statins, which are inhibitors of 3-hydroxy-3-methylglutaryl-CoA (HMG-CoA) reductase are 

considered as one of the most important drugs and the drug of choice for reducing an abnormal cholesterol 

level. Statins are normally used to decrease the risk of Coronary Heart Disease (CHD), but they tend to be 

associated with liver adverse effects. The objective of this prospective study was to investigate the effect of 

Atorvastatin therapy on the lipid profile. Study comprised of male Albino rats (n=55). Where randomly 

divided in to a Control group (standard diet), Atorvastatin 20 mg/kg groups, Atorvastatin 40 mg/kg groups, 

Ator 20 mg/kg + Vit. C 150 mg and Ator 40 mg/kg + Vit. C 150 mg after period 30 days half number from 

each group were sacrifice, and after 60 days another rats were sacrifice. Compare with the control group, in 

Atorvastatin groups for two periods can effect by significant increase level of HDL but decrease (LDL, 

VLDL, TC and TG). Atorvastatin can cause increase level of HDL but decrease (LDL, VLDL, TC and TG) 

and histological examination of liver showed that showed hepatocyte necrosis, sinusoidal vessels congestion 

and cytoplasmic vacuolization. But Ascorbic acid (Vitamin C) caused recover the results and reduction 

injury of liver tissues. 
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1. Introduction 

Atorvastatin inhibits Hydroxy-3-methyl 

Glutaryl Co-enzyme A (HMG-CoA) reductase, an 

enzyme located in hepatic tissue that produces 

mevalonate. Mevalonate is a molecule used in 

Cholesterol synthesis inhibition of HMG-CoA 

reductase lowers the amount of Cholesterol 

produced, which in turn lowers the total amount of 

Low Density Lipoproteins - Cholesterol (LDL-C).  
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It also decreases de novo Cholesterol synthesis, 

increasing expression of Low Density 

Lipoproteins Receptors (LDLRs) on Hepatocytes. 

This increases LDL uptake by the hepatocytes, 

decreasing the amount of LDL-C in the blood 

(Wierzbicki, 2001). Reactive oxygen species 

(ROS) are chemically reactive molecules 

produced by living organisms as a result of normal 

cellular metabolism. At low to moderate 

concentrations, they function in physiological cell 

processes. However, when present in high 

concentrations, they produce adverse 

modifications to cell components, such as lipid, 
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protein, and deoxyribose nucleic acid (DNA) 

(Stadman, 2004; Valko et al., 2007). Antioxidants 

is molecules have important role in suppression 

oxidation of other molecules, have biological role 

in the body is very important for protection against 

oxidative damage, thus prevention from 

cardiovascular, carcinogenic, neurological 

diseases and delaying chronic health problems like 

cataracts (Willcox et al., 2004; Maiese et al., 

2007). Vitamin C is a powerful antioxidant, which 

act in aqueous environments of the body. As it 

cannot be synthesized in human, it must be obtain 

from the diet (Burt and Day, 2002). 

2. Materials and Methods 

 Well adult albino male rats (Rattus 

norvigicus), considering between 205 - 300 g, 

were gained from animal house in the Faculty of 

Pharmacy, University of Baghdad, Iraq, and used 

in the education. The animals were housed in the 

animal house of Faculty of Science, University of 

Kufa, in a typical situation contains (degree of 

temperature 22 - 28 ˚C) and exact circumstances 

to normal laboratory nutrition with profitable diet 

(pellets) and water providing to animals through 

the two ages of the experiments. One protracted to 

4 weeks and the second period lengthy to 8 weeks. 

Rats were left to adjust for at smallest three weeks 

before the jump of the trial. None of the rats had 

any clinically obvious contagions. Fifty sexually 

mature male rats were randomly divided into five 

groups (5 rats in each group). Three groups of 

experimental rats, was specified Atorvastatin 

vocally by gavage needle for three times each 

week, and the Atorvastatin was given orally by 

gavage needle daily in two concentrations (20 and 

40 mg/kg) rats randomly divided into five groups 

(Standard diet), Ator 20 mg/kg, Ator 40 mg/kg, 

Ator 20 mg/kg + Vit. C 150 mg and Ator 40 

mg/kg + Vit. C 150 mg d 0.071 mg of Atorvastatin 

20 mg and served as positive control group 

Collection of blood sample 

 At the finish of experimentations (after 8 

weeks), weight of animal of this education was 

record. Each animal was anaesthetize by a mixture 

of xylazine 0.2 ml and ketamine 0.1 ml and they 

were sacrificed (Silici et al., 2009). It was 

installed on a box of cork pin by then was drawing 

blood from the heart directly by Heart puncture to 

grow an enough quantity of blood 5 ml. Each 

blood samples was divided in two parts. The chief 

part (about 0.5 ml) was placed in a tub containing 

EDTA (22 mg/ml) as an anticoagulants and mix 

thoroughly, then use for determination of 

hematological analysis by an automatic analyzer. 

The remain blood was placed in a tube without 

anticoagulant and left for 30 minutes at room 

temperature and used to obtain serum via 

centrifugation at 6000 rpm for 5 minutes. All 

samples were kept in a refrigerator at -20 °C until 

the time of analysis (biochemical analysis) 

(Veillard and Mach, 2002). 

3. Results 

Effect of Vitamin C and Atorvastatin on and 

Lipid profile (TG, TC, VLDL, LDL and HDL) 

 The results in Table – 1 and Table - 2 

showed a significant increase (p ˂0.05) in HDL 

level but decrease (p˂0.05) in LDL, VLDL, 

Cholesterol and TG levels in the group treated 

with Atorvastatin for 4 and 8 weeks in contrast 

with control group. The group of male rats given 

Atorvastatin with Ascorbic acid also showed a 

significant increase (p˂0.05) in HDL level but 

decrease (p˂0.05) in LDL, VLDL, Cholesterol and 

TG levels for 4 and 8 weeks in contrast with 

control group. 
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Table - 1: Effect of Atorvastatin in concentration 20 mg/kg with Ascorbic acid on Lipid profile in male rats                  

treated for 4 and 8 weeks 

Parameters 

         Groups 

N Mean ±SD 

TG 

(mg/dl) 

Chloe. 

(mg/dl) 

VLDL 

(mg/dl) 

LDL 

(mg/dl) 

HDL 

(mg/dl) 

20 1Mon. 5 57.49±3.20 76.4±4.39 11.59±0.80 9.02±4.18 55.39±3.41 

20 2Mon. 5 36.74±2.20 63.4±3.51 7.58±0.60 4.65±2.29 51.17±5.25 

20+Vi 1Mon. 5 50.37±3.86 69.2±1.92 11.18±0.80 6.56±1.82 51.46±3.38 

20+Vi 2Mon. 5 53.32±2.63 62.2±6.34 7.18±0.29 3.09±0.79 51.93±5.84 

control 1Mon. 5 68.80±1.64 89.0±1.00 12.51±0.56 39.40±0.55 38.8±0.84 

control 2Mon. 5 71.40±1.52 91.2±0.84 13.92±0.48 41.60±2.19 41.2±1.10 

The different letters refer to significant differences (P<0.05) between different groups. The same letters refer to no significant 

differences (P<0.05) between different groups (*): Statistically significant differences (P<0.05) compare between animals treated 

with ATOR+VIT.C (20 mg/kg) and control group. 

 
Table – 2: Effect of Atorvastatin in concentration 40 mg/kg with Ascorbic acid on Lipid profile in male rats treated for 4 

and 8 weeks 

Parameters 

          Groups 

N Mean ±SD 

TG (mg/dl) Chloe. (mg/dl) VLDL LDL HDL 

40 1Mon. 5 120.91±3.18 76.2±2.05 23.23±2.02 3.61±0.45 49.36±1.40 

40 2Mon. 5 37.44±0.72 72.4±1.67 7.17±0.15 9.94±1.63 55.00±1.65 

40+Vi 1Mon. 5 90.53±1.89 84.4±0.89 18.55±0.83 24.41±3.08 41.44±2.53 

40+Vi 2Mon. 5 45.90±0.85 74.0±3.94 11.05±0.26 14.62±0.83 48.44±4.62 

control 1Mon. 5 68.80±1.64 89.0±1.00 12.51±0.56 39.40±0.55 38.8±0.84 

control 2Mon. 5 71.40±1.52 91.2±0.84 13.92±0.48 41.60±2.19 41.2±1.10 

P-Value   0.000 0.000 0.000 0.000 0.000 

The different letters refer to significant differences (P<0.05) between different groups. The same letters refer to no significant 

differences (P<0.05) between different groups (*): Statistically significant differences (P<0.05) compare between animals treated 

with ATOR+VIT.C (20 mg/kg) and control group. 

 
Table - 3: Effect of Atorvastatin in concentration 20 mg/kg and 40 mg/kg with Ascorbic acid on level on level of liver 

enzymes (ALT, AST and ALP) in Male rats treated for 4 weeks and 8 weeks 

Parameters 

                  Groups 

N Mean ±SD 

AST (U/L) ALT (U/L) ALP (U/L) 

20 1Mon. 5 72±2.12 112.6±1.95 85.6±4.72 

20 2Mon. 5 60.6±4.39 88.6±2.97 75.4±3.05 

20+Vi 1Mon. 5 80.2±4.15 122.2±1.48 100±7.07 

20+Vi 2Mon. 5 72±2.12 104.0±3.16 75.4±3.05 

40 1Mon. 5 83.2±2.59 120.6±8.02 95.2±4.15 

40 2Mon. 5 73.6±2.70 95.2±4.15 78.6±2.51 

40+Vi 1Mon. 5 98±1.58 130±7.91 110±7.91 

40+Vi 2Mon. 5 79.2±1.92 108.2±1.48 90±3.81 

control 1Mon. 5 51.2±1.30 78.4±1.67 39.2±1.30 

control 2Mon. 5 52.8±1.92 80.6±2.07 40.6±1.14 

P-Value   0.000 0.000 0.000 

Value are mean ±SD *Significant differences (P˂0.05) Number of rats = 50 
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4. Discussion 

Effect of Atorvastatin and Ascorbic acid on 

lipid profile 

 High level of blood cholesterol is a 

influential factor of atherosclerosis and many 

associated diseases like obesity, heart attacks and 

stroke and kidney failure (McKenney et al., 2007). 

Studies have shown that Atorvastatin reduces TC, 

TG, and LDL, while increasing levels of HDL 

(Slim et al., 1996; Sathivel et al., 2008). Our 

results were in accordance with these findings. It 

has been reported that high levels of fat increase 

fat-mediated oxidative stress and decrease 

antoxidative enzyme activity (Minhajuddin et al., 

2005). In contrast, there are various reports 

indicating the beneficial effects of antioxidant 

supplementation in preventing dyslipidemia and 

cardiovascular disease (Gorinstein et al., 2006; 

Save et al., 2006). The study of Schachter (2005) 

showed that Atorvastatin treatment decreased 

serum level of TC, TG, LDL and VLDL 

significantly while increased serum HDL 

significantly and this accordance with current 

study. The mechanism involved was largely 

attributed to the ability of Atorvastatin to impair 

Cholesterol synthesis via inhibiting the enzyme 

HMG-CoA reductase which is the rate limiting 

step in Cholesterol biosynthesis. This both 

decreases circulating lipoproteins and increases 

their uptake by up regulating hepatic LDL 

receptors. Although, Statins share a common 

mechanism of action, there are differences in their 

relative efficacy for improving the lipid profile 

(Nicholls et al., 2010). High doses of Atorvastatin 
and Rosuvastatin lower LDL-C and non-HDL-C 

by 50 per cent or more (Stein et al., 1998).  

 The primary main point of the study was to 

demonstrate the beneficial effect of administrating 

Atorvastatin with the two dosages of 40 mg/day 

and 20 mg/day for 2 month on different serum 

lipid profiles. Although, it was previously believed 

that the most prominent effects attributable to 

Statin therapy are its only potent LDL-C lowering 

properties, but, nowadays, it has been well 

established that Statins, especially Atorvastatin 

can significantly reduce non-HDL-C, and TG, but 

in some recent studies, show that Atorvastatin 

could reduce TG levels in the range of 10 – 20 % 

(Funatsu et al., 2001). Although these lipid-

lowering effects have been shown following 

administration of different types of Statins, but 

Atorvastatin produces greater plasma LDL and TG 

reductions than other Statins that may be due to its 

long-lasting action, presumably a reflection of 

longer residence time of Atorvastatin and its 

active metabolites in the liver. The TG reduction 

with Atorvastatin seems to stem from limiting 

very Low - Density Lipoprotein (VLDL) secretion 

from the liver and increase in clearance of TG-rich 

lipoprotein via induced LDL receptors from 

plasma (Stein et al., 1998). In this particular study, 

the effects of Atorvastatin on lipid profile was 

similar considering different dosages of the drug 

and thus administrated lower dose of the drug 

might be more preferable due to its probable side-

effects, the use of Atorvastatin with 20 mg/kg is 

more emphasized to prevent adverse effects. 

Similar studies had revealed that the dosage range 

of Atorvastatin is 10 to 80 mg once daily provides 

significant reductions from baseline in TG and 

LDL levels as well as an increase in HDL 

Cholesterol levels with a well toleration (Stein et 

al., 1998). Even, it has been shown that high dose 

Atorvastatin therapy does not have a significant 

additional effect on the reduction of TG compared 

with a standard dose of 10 mg in both diabetics 

and non-diabetics patients (Jones et al., 1998; 

Karlson et al., 2016). In patients with 

hypertriglyceridemia, LDL-C reduction was 

substantial and dependent on the choice and dose 

of Statin. TG reduction was numerically less than 

for LDL-C, and additional TG-lowering therapy 

may be considered to further reduce residual 

cardiovascular risk (Solanki and Bhatt, 2010).  

 In conclusion, antioxidant vitamins when 

given with Atorvastatin additionally improve lipid 

profile, inhibit lipid–peroxidation, and improve 

antioxidant status (Nakagawa et al., 2006). 

Among them, Ascorbic acid is a potent anti-

oxidant that is known to prevent Low -Density 

Lipoprotein (LDL) from oxidation (Afkhami 

Ardekani and Shojaoddiny Ardekani, 2007), 

ascorbic acid, a water soluble antioxidant, act as 
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an important factor in lipid regulation, increases 

HDL levels, and protects against LDL oxidation 

(Esterbauer et al., 1987). Our findings showed a 

significant increase of HDL concentration, 

significant decrease in cholesterol, LDL, and 

triglyceride levels, and also reduction of 

LDL/HDL ratio with no significant changes in the 

control group after 2 weeks of supplementation 

with ascorbic acid. The results of the present study 

were in accordance with and supported by earlier. 

The results of the present study were in 

accordance with and supported by earlier studies. 

The lipid peroxidation starts only after the 

depletion of natural antioxidants such as ascorbic 

acid and others in the body (Reimersma et al., 

1989). This was supported by the fact that the low 

serum levels of antioxidant vitamins are associated 

with high risk of CAD (Gaze, 2007). The 

combination of Atorvastatin with Ascorbic acid 

showed significant beneficial effects on serum 

lipid profile. Only this combination showed 

additional benefits as compared with Statin alone. 
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