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Abstract 
___________________________________________________________________________________________________________________ 
There is a global concern on salt consumption above the dietary guideline; salt consumption evokes 
physiological responses with cardiovascular risks associated with dyslipidemia other than increased 
blood pressure as numerous studies have pointed out. This study aimed at evaluating the effect of L-
Arginine on lipid profile of rats fed high salt diet. Forty Male Albino Wister rats weighing between 70-
120g were randomly selected assigned into four groups of 10 rats each. Group 1 served as the control 
and was given distilled water and normal rat chow. Group 2 was fed with high salt diet (8% Nacl in 
feed, and 1% Nacl in drinking water) Group 3 was treated as group 2 with the introduction of L-
Arginine on the 43rd day of the experiment. Group 4 was treated as group 2 with the introduction of 
losartan administration on the 43rd day of the experiment. Administration of L-Arginine and losartan 
lasted for 14 days, making a total duration of feeding and drugs administration 56 days. At the end of 
the 56th day, the rats were fasted overnight for 12 hours and sacrificed under anaesthesia using 
sodium pentobarbitone. Blood samples were then collected from each animal via cardiac puncture 
into heparinized tubes and centrifuged at 3500rpm for a period of 15 min, and the clear supernatant 
plasma were collected and stored at -20°C for biochemical analyses of lipid profile. The results 
showed a significant increase in TG, LDL-C, TC, VLDL-C and a reduction of HDL-C in the salt fed group. 
Conversely, a significant reduction in TG, LDL-C, TC, VLDL-C and an increase in HDL-C was shown in 
the salt + L-Arginine treated group when compared to the control. The changes observed in the L-
Arginine treated groups reversed the hyperlipidemia in the salt treated group which indicates L-
Arginine is beneficial in treatment of salt induced dyslipidemia and cardiovascular diseases. 
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INTRODUCTION  

Not until the Neolithic period, our ancestors consumed 
minimal or no salt until farming practices developed its 
widespread use as a taste enhancer, preservative and more 
recently a key ingredient in processed foods1. During the past 
decades, the evidence for the risks imposed on human health 
by excess salt consumption has become compelling. Health 
concerns related to excess dietary salt have traditionally 
focused on its relationship with hypertension and the 
increased risk of stroke and cardiovascular diseases2.  The 
relation between habitual dietary salt intake and blood 
pressure has been established through epidemiological, 
experimental, migration, and intervention studies3. However, 
some evidence suggests that high salt intake can also lead to 
higher cardiovascular disease risk independent of its effect on 
blood pressure4. Some studies have suggested that low sodium 
intake can have a deleterious effect on cardiovascular diseases 
because of adverse effects on blood lipids5,6. 

Cholesterol and triglycerides are blood lipids, which is an 
important component of every cell structure in the body. It is 
necessary for repairs and formation of existing and new cells7.  
It is also utilized during the synthesis of testosterone and 
cortisol by the testicles and adrenal gland respectively7. 
Several studies have correlated the relationship between 

cholesterol and sodium intake. For instance, it has been 
reported that a low sodium intake increases the levels of total 
cholesterol and triglycerides, leading to cardiovascular and 
endocrine complications8,9, but the exact mechanism by which 
salt intake affects these blood lipids is not clearly 
understood10. 

L-Arginine is a chemical building block called an amino-acid. It 
is obtained from the diet and is necessary for the body to make 
proteins. L-Arginine is found in red meat, poultry, fish and 
daily product. It can also be made in the laboratory and used 
as medicine11.  It is suggested that L-Arginine can be useful in 
improving lipid profile, due to its potency to increase NO 
production. Hence, L-Arginine has been investigated in 
several studies as a potential cardio-protective compound12 
and sighted the potential of L-Arginine supplementation for 
the treatment of abnormal lipid profile. However, the these 
results are inconsistent13,14. 

The present study aimed to evaluate the relationship between 
lipid profile and high salt fed rats treated with L-Arginine. 
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MATERIALS AND METHODS 

Experimental Animals 

Forty Male Albino Wister rats weighing between 70-120g 
were randomly selected from the colony raised in the Animal 
Holding of College of Medical sciences, University of Calabar, 
Calabar, Cross River state. The rats were housed in 
polycarbonate cages with stainless wire lids, at a temperature 
of 22 ± 1°C, under a 12-hour dark/light cycle with free access 
to water and standard rat pellets. All research was carried out 
in compliance with the Institutional Animal Research Ethical 
guidelines and all animals were handled according to the 
Animals in Research: Reporting in Vivo Experiments (ARRIVE) 
guidelines15. 

Experimental Design 

The rats were randomly assigned into four groups (1, 2, 3 and 
4) of ten rats each and allowed to acclimatize for a period of 
one week before commencement of experiment. Group 1 
served as the control and was given distilled water and normal 
rat chow. Group 2 was fed with high salt diet (8% Nacl in feed, 
and 1% Nacl- in drinking water) Group 3 was treated as group 
2 with the introduction of L-Arginine on the 43rd day of the 
experiment. Group 4 was treated as group 2 with the 
introduction of losartan administration on the 43rd day of the 
experiment. Administration of L-Arginine and losartan lasted 
for 14 days, making a total duration of feeding and drugs 
administration 56 days. 

Formulation of high salt feed 

Eight percent of common salt (8% NaCl) was added to 
grower’s mash feed (i.e. 8 g of salt was thoroughly mixed with 
92 g of feed) which were then formed to pellets, while 1g of 
NaCl was mixed with 100ml of water. 

Blood sampling and biochemical analysis 

At the end of the 56th day, the rats were fasted overnight for 
12 hours and sacrificed under anaesthesia using sodium 
pentobarbitone. Blood samples were then collected from each 
animal via cardiac puncture into heparinized tubes and 
centrifuged at 3500rpm for a period of 15 min, and the clear 
supernatant plasma were collected and stored at -20°C for 
biochemical analyses of lipid profile. 

The levels of plasma triglyceride (TG), total cholesterol (TC), 
high density lipoprotein cholesterol (HDL-C) and low density 
lipoprotein cholesterol (LDL-C) were evaluated according 
standard methods16,17 respectively, using the enzymatic 
colorimetric method while very low density lipoprotein-
cholesterol (VLDL-C) was estimated using to the formula 
below18.  

VLDL - c (mg/dL) = Triglycerides concentration / 5 

Statistical analysis 

The data obtained from the result was subjected to statistical 
testing using one-way (ANOVA) followed by Tukey test using 
GraphPad Prisms software 6.0. Data were expressed as Mean 
±Standard error of the mean (SEM) and p<0.001 was 
considered significant. 

RESULTS 

Total cholesterol:  

The result for total cholesterol is presented in fig.1.The total 
cholesterol in the control, salt fed, salt + L-Arginine, and salt + 
losartan groups was 1.98 ± 0.08, 1.48 ± 0.05, 2.36 ± 0.05, 1.8 ± 
0.04 (mmol/L) respectively. The result showed a significant 
(p<0.001) increased total cholesterol in the salt fed group 
when compared with the control. Treatment with both L-
Arginine and resulted in a significant (p<0.001) decreased 
total cholesterol.  

Triglyceride concentration:  

The result for triglyceride concentration is presented in fig.2. 
Triglyceride (TG) concentration in the control, salt fed, salt + 
L-Arginine, and salt + losartan groups was 0.97 ± 0.01, 1.09 ± 
0.01, 0.87 ± 0.00, 0.84 ± 0.01(mmol/L) respectively. 
Triglycerides was significantly (p<0.001) increased in the salt 
fed group compared with the control. Treatment with L-
Arginine and losartan reversed the increase towards normal. 

Low density lipoprotein (LDL-c) concentration:  

The result for Low density lipoprotein (LDL-c) concentration 
is presented in fig. 3. Very Low Density Liproprotein (LDL-c) 
concentration in control, salt fed, salt + L-Arginine, and salt + 
Losartan groups was 1.02 ± 0.04, 0.61 ± 0.04, 1.37 ± 0.03, and 
0.95 ± 0.04(mmol/L). There was a significant (p<0.001) 
increase in the serum concentration of LDL-c in the high salt 
fed group compared with the control. Administration of L-
Arginine and losartan caused a marked (p<0.001) decrease in 
the concentration of LDL-c compared with the salt fed group 
and the control. 

High-Density lipoprotein (HDL-c) concentration:  

The result for High-Density lipoprotein (HDL-c) concentration 
is presented in fig.4. High Density Lipoprotein (HDL-c) 
concentration in the control, salt fed, salt + L-Arginine, and salt 
+ Losartan groups was 0.51 ± 0.02, 0.36± 0.01, 0.58 ± 0.01, 
0.45 ± 0.00(mmol/L) respectively. HDL concentration in the 
salt fed group was significantly (p<0.001) decreased 
compared with the control group. Treatment with L-Arginine 
and losartan significantly (p<0.001) increased the HDL 
concentration above the salt fed group, an increase and 
decrease in salt + L-arginine, and salt + Losartan groups when 
compared to the control respectively. While the salt + 
Losartan group was significantly lower than the salt + L-
Arginine group. 

Very Low Density Lipoprotein Cholesterol (VLDL-c): 

Very Low Density Lipoprotein cholesterol (VLDL-c) 
concentration in the control, salt fed, salt + L-arginine, and salt 
+ Losartan groups was 0.44 ± 0.00, 0.5 ± 0.0, 0.4 ± 0.0, and 
0.38 ± 0.00(mmol/L) respectively. There was a significant 
(p<0.001) increased of VLDL-c concentration in the salt fed 
group compared with the control. Treatment with both l-
arginine and losartan reversed the effect of high salt with a 
significant (p<0.001) decrease in VLDL-c towards normal 
control group. This is presented in fig. 5. 
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Figure 1: Total cholesterol concentration in the control and test 

groups.

Values are expressed as mean +SEM, n = 5.
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Figure 2: Triglyceride concentration in the control  and test 

groups.

Values are expressed as mean +SEM, n = 5.
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Figure 3: Very low density lipoprotein cholesterol concentration in 

the control and tests groups. 

Values are expressed as mean +SEM, n = 5.
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Figure 4: High density lipoprotein cholesterol concentration in the 

control and tests groups.

Values are expressed as mean +SEM, n = 5.
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DISCUSSION 

This study evaluated the effect of lipid profile in high salt fed 
rats treated with L-Arginine and losortan. It is undisputed that 
dietary lifestyles affect coronary risk factors and hence the 
risk of developing a coronary event19. 

Blood lipids are important structural component of the cell, in 
addition to it being the precursor for synthesis of some 
hormones, like cortisol, testosterone and 
estrogen/progesterone20. Nonetheless, hyperlipidemia  
(abnormally increased levels  of blood cholesterols)  occurs 
when there is an abnormal increase in the total plasma 
concentrations of triglycerides (TG), cholesterol and  low 
density  lipoproteins cholesterol (LDL-C),  with a  reduction in  
the level  of high  density lipoprotein cholesterol (HDL-C). 
These abnormal levels of the different fractions of cholesterol 
form the basis of the development of coronary diseases, which 
by themselves, constitute a major health problem21. 

In this study, we observed an increase in total cholesterol was 
significantly increased in the salt fed group compared to the 
control, while the salt + L-Arginine group and salt + Losartan 
group was significantly reduced compared with control. This 
is suggestive of the fact that, L-Arginine and losartan reversed 
the increase observed in the salt fed group towards a desirable 
direction, with L-Arginine showing the most desirable 
reduction in TC. 

Evaluation of Triglyceride (TG) concentration showed a 
similar pattern as TC, the salt fed group was significantly 

increased when compared to the control, while the salt + L-
Arginine and salt + losartan showed a significant reduction 
compared to compared to the control. Several studies have 
explored the effects of L-Arginine supplementation on 
triglyceride levels. A study conducted earlier found that L-
Arginine significantly reduced the level of TG in diabetic 
subjects when compared to control groups22. Another study 
evaluate the effects of L-Arginine supplementation in 
individuals with hypertriglyceridemia and observed a 
beneficial effect in TG reduction, suggesting that L-Arginine 
supplement may be beneficial in treatment of 
hypertriglyceridemia23. 

High density lipoprotein (HDL-C) referred as “good 
cholesterol” was decreased in the all the experimental groups 
except for L-Arginine treated group which showed a 
significant increase when compared to the control group. 
Conversely, low density lipoprotein (LDL-C) referred to as 
“bad cholesterol” showed an inverse relationship in L-Arginine 
treated group when compared to the control group; having a 
significant reduction in LDL-C. However, very low density 
lipoprotein cholesterol (VLDL-C) was significantly increased in 
the salt fed group while the L-Arginine and lorsatan treated 
group had a significant decrease compared to the control 
group. These L-Arginine induced effects are desirable because 
HDL-C is responsible for reversed cholesterol transport which 
involves movement of cholesterol from peripheral tissues to 
the liver for elimination or recycling thereby reducing the risk 
of atherosclerosis and cardiovascular diseases24,25. As opposed 
to HDL-C, LDL-C carries cholesterol from the liver to 

Figure 5: Low density lipoprotein cholesterol concentration in the 

control and test groups.

Values are expressed as mean +SEM, n = 5.
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peripheral tissues and increases the risk of cardiovascular 
diseases26,27. This is suggestive of the fact that consumption of 
L-Arginine may be beneficial since it reversed the 
dyslipidemia observed in the salt fed group. These 
observations are in consonant with a study which revealed 
that L-Arginine supplementation significantly reduced LDL-C 
levels and increased HDL-C levels compared to the control 
group28. Furthermore, a study on L-Arginine concluded that L-
Arginine supplementation significantly reduced total 
cholesterol, LDL-C, and triglyceride levels, while increasing 
HDL-C levels compared to control groups29. These variables 
are in tandem with our study but the exact mechanism by 
which L-Arginine affects these lipid parameters in unclear. 

CONCLUSION 

The present study shows that L-Arginine administration plays 
a significant role in reducing the modified serum cholesterol 
levels in high salt fed rats as it promotes the elevation of HDL-
C and reduction of LDL-C, TC and VLDL-C which is beneficial in 
treatment of dyslipidemia, hence, it can be employed in 
management of salt induced hyperlipidemia and 
cardiovascular diseases. 
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