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I. INTRODUCTION 

 

Chicken meat is healthier than other meat sources for 

human consumption because of its low cholesterol and fat 

content (Ponte et al., 2004). The quality and quantity of lipids 

and their fatty acid composition in meat are influenced by 

internal (age, gender, genotype and castration) and external 

(temperature, feeding) factors (Masek et al., 2013). The 

efficiency of fatty acid conversion in liver, which varies 

according to the age of the animal (Bourre et al., 1990), could 

Abstract: The effect of sodium acetate concentration on some blood serum lipid profiles was evaluated. The aim was to 

determine the changes in serum lipid profile levels in broiler birds receiving sodium acetate treatment. Sixty five one-month-old 

broiler chicks, Gallus domesticus were randomly assigned to five dietary treatments supplemented with sodium acetate (3 

replicates of 5 birds per treatment replicate, besides the control). The experimental birds were fed with commercially broiler 

starter (for 2 weeks) and broiler finisher (remaining experimental period). The blood serum samples were collected from the 

birds’ branchial wing vein, and were examined enzymatically using the standard procedure for estimation at weekly intervals 

from the zero day. Results showed significantly reduced (p<0.05) total cholesterol, low-density lipoproteins and total lipids when 

compared with the control values from apparently all treatment groups. There was an overall significant linear increase 

(p<0.05) in the concentrations of high-density lipoproteins when compared with the control value. Although there was an 

overall decrease in the concentrations of triglycerides and very low-density lipoproteins, there was a part decrease and increase 

observed within treatments. The results suggest that sodium acetate significantly (p<0.05) reduces serum cholesterol, low-density 

lipoproteins, and total lipids levels but increased high-density lipoproteins linearly. Triglycerides and very low-density 

lipoproteins levels reduces to a level with time with a subsequent rise in level.  There is therefore positive commendation to the 

effect seen by the sodium acetate concentration on the serum lipid parameters examined. In conclusion, it is conceivable 

therefore that the present study explained a satisfactory importance of sodium acetate in public health as biomarker against 

dyslipidemia, hypercholesterolemia, and atherosclerosis.  
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modify the differential lipid deposition. In recent years, much 

prominence has been given to the association of abnormal 

levels or values of lipid profile with atherosclerosis and 

ischemic heart disease (Fox, 2002; Bhatnagar et al., 2008). 

Vertebrates synthesize sufficient amount of cholesterol unlike 

other animals. At very high level of cholesterol synthesis, 

hypercholesterolemia occurs in the blood. This is a metabolic 

derangement that causes many diseases, notably 

cardiovascular diseases. Longstanding elevation of serum 

cholesterol can lead to atherosclerosis (Bhatnagar et al., 2008). 

Helpful measurement makes it possible to determine if the 

balance between the high-density lipoprotein (good 

cholesterol) and low-density lipoprotein (bad cholesterol) is 

within acceptable limits. While the presence of good 

cholesterol is beneficial to maintaining organ health and 

energy provision of body, the presence of bad cholesterol can 

lead to blockages that can lead to problems with the heart and 

lungs. Cholesterol and triglyceride, produced by the liver are 

combined with other apoproteins and secreted into the blood 

as very low-density lipoproteins (VLDL) which delivers 

triglycerides to different organs. Sodium acetate is the sodium 

salt of acetic acid. Acetates are normal components of the diet 

of humans and animals and are produced in molar quantities in 

the gastrointestinal tract. They are fully metabolized and so do 

not pose a risk to the environment. Acetic and its salts have 

the potential to act as preservatives in feeding stuffs and water 

for drinking (European Food Safety Authority, 2012). There is 

dearth of published work on effect of sodium acetate 

administration on blood lipid profile of vertebrates. Therefore, 

the aim of this investigation was to study the lipid metabolism 

of chicken broiler fed with sodium acetate dietary supplement 

over 28 days advancement of age and fattening period. 

 

 

II. MATERIALS AND METHODS 

 

A. STUDY BIRDS  

 

A total of 65 broiler one-month-old chicks with mean 

weight 640±30g were collected from a local commercial flock. 

They were caged in 5 big partitions containing 3 cages each. 

Birds were reared in accordance with University of Nigeria, 

Nsukka guidelines for animal experimentation. Each partition 

housed 15 birds with 5 birds per cage (except for the control 

groups that had 5 birds). Birds were fed with commercial 

broiler starter (1kg/bird) for about 2 weeks (1 week of 

acclimatization and 1 week of initial treatment). Subsequent 

experimental weeks, they were fed with commercial broiler 

finisher (1kg/bird), till end of the experiment. Feed and water 

were available ad libitum, and a 12-h natural light was 

allowed. 

 

B. STUDY DESIGN 

 

The methodology adopted for the study was completely 

randomized treatment design. The broilers were assigned to 5 

treatment groups with 3 replicates (except treatment 1, 

control), such that each replicate housed 5 birds. The birds 

were treated with 5 different concentrations of sodium acetate 

as follows 0, 2, 4, 6, and 8g/ kg/ day of feed for treatment 

groups T1, T2, T3, T4, and T5 respectively. The 

experimentation period lasted for 4 weeks study duration. 

 

C. STUDY SAMPLES 

 

Specimen bottles were used to collect 2 ml of blood 

samples from individual replicates after 12-14 hours fasting at 

the beginning (0 day), and subsequently at weekly intervals of 

the feeding period. Blood was collected from the branchial 

wing vein using sterilized syringes. Samples in the specimen 

bottles were allowed to clot and then centrifuged at 3000 r.p.m 

(revolution per minute) for 5 min at room temperature (28-31 

ºC) to obtain sera samples of the blood for enzymatic 

determinations. The parameters of TCHOL, TRIG, HDL, and 

TL composition in the serum were determined enzymatically 

using commercially available reagent kits (QCA for TCHOL, 

and RANDOX for TRIG, HDL, and TL). The parameters of 

LDL and VLDL were estimated using the Friedwald equation 

(Friedwald et al., 1972). 

 

D. STUDY STATISTICS 

 

Data collected were entered into Microsoft Excel and 

analyzed with SPSS version 16 statistical software using One-

Way Analysis of Variance (ANOVA) for overall significance 

of mean variations. Treatment intake and blood samples 

measures were compared using multiple comparison of Least 

Significant Difference (LSD). Results were expressed as mean 

± standard error mean (±SEM) mg/dl.  

 

 

III. RESULTS 

 

A. TOTAL CHOLESTEROL 

 

Table 1 shows the mean variations of the serum total 

cholesterol in broiler chicken, following administration of 

sodium acetate dietary supplementation at varying 

concentrations. The control group (T1) showed an increased 

serum total cholesterol concentration at weekly intervals from 

139.46±3.95 (Wk 0) – 161.94±2.58 (Wk 4), whereas for T2, 

T3, T4, and T5, it was observed that there were linear 

reductions in the mean values of the chicken serum total 

cholesterol with advancement of age.  

The interactions among treatment groups at weekly 

intervals were estimated and the following observed. At weeks 

1, 2, 3, and 4, there was a linear reduction in the serum total 

cholesterol concentrations of the different treatments, with T1 

and T5 having the highest and lowest values respectively for 

the weekly intervals. At week 1, it was observed that both 

control and T2 groups were significantly higher (p<0.05) than 

the rest of the treatment groups. Furthermore, it was observed 

that significant similarity exist for T3 and T4, which were both 

higher than T5. At weeks 2 and 3, the control group was 

significantly higher (p<0.05) than the rest of the treatment 

groups. Also, whereas   T2 was significantly higher (p<0.05) 

than T4 and T5, it was not for T3, as point of intersection of 

similarity exist between T2 and T3. Furthermore, it was 

observed that significant similarity exist for T4 and T5. At 

week 4, it was observed that the control group was 
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significantly higher (p<0.05) than the rest of the treatment 

groups, which showed no significant difference (p≥0.05) to 

one another, or put differently, are all significantly similar. 

 

B. TRIGLYCERIDES 

 

Table 2 shows the mean variations of the serum 

triglycerides in broiler chicken, following administration of 

sodium acetate dietary supplementation at varying 

concentrations. The control group (T1) showed decreased 

serum triglycerides concentration at weekly intervals from 

136.31±3.63 (Wk 0) – 60.68±1.09 (Wk 4), whereas for T2, 

T3, T4, and T5, it was observed that there exists a non-linear 

reduction (decrease at the 1
st
 two weeks, and increase at 2

nd
 

two weeks of the experimental period) in the mean values of 

the chicken serum triglycerides with advancement of age.  

The interactions among treatment groups at weekly 

intervals were estimated and the following observed. At weeks 

1 and 2, there was a linear reduction in the serum triglycerides 

concentrations of the different treatments, with T1 and T5 

having the highest and lowest values respectively. However, at 

weeks 3 and 4, there was a linear increase in the serum 

triglycerides concentrations of the different treatments with T1 

and T5 having the lowest and highest values respectively. At 

week 1, it was observed that the control group was 

significantly higher (p<0.05) than the rest of the treatment 

groups. Also, whereas T2 was significantly higher (p<0.05) 

than T4 and T5, it was not for T3, as point of intersection of 

similarity exist between T2 and T3. Furthermore, it was 

observed that significant similarity exist for T4 and T5. At 

week 2, the control group was significantly higher (p<0.05) 

than T3, T4, and T5, but not for T2, as point of intersection of 

similarity exist between control and T2. The same is true at 

week 3 but with significantly less (p<0.05) value of control 

than T3, T4, and T5, but not for T2. At week 4, it was 

observed that the control group was significantly less (p<0.05) 

than the rest of the treatment groups, which showed no 

significant difference (p≥0.05) to one another, or put 

differently, are all significantly similar. 

 

C. HIGH-DENSITY LIPOPROTEINS 

 

Table 3 shows the mean variations of the serum high-

density lipoproteins in broiler chicken, following 

administration of sodium acetate dietary supplementation at 

varying concentrations. The control group (T1) showed 

decreased serum high-density lipoproteins concentration at 

weekly intervals from 54.26±2.06 (Wk 0) – 29.25±1.11 (Wk 

4), whereas for T2, T3, T4, and T5, it was observed that there 

were linear increase in the mean values of the chicken serum 

high-density lipoproteins with advancement of age.  

The interactions among treatment groups at weekly 

intervals were estimated and the following observed. At weeks 

1, 2, 3, and 4, there was a linear increase in the serum high-

density lipoproteins concentrations of the different treatments, 

with T1 and T5 having the lowest and highest values 

respectively for the weekly intervals. At week 1, it was 

observed that both control group was significantly less 

(p<0.05) than the rest of the treatment groups. Furthermore, it 

was observed that significant similarity exist for T2, T3 and 

T4, which were less than T5. At weeks 2, 3, and 4, the control 

group was significantly less (p<0.05) than the rest of the 

treatment groups. Furthermore, T2 and T3 showed significant 

similarity to each other in the two weeks, which were 

significantly less (p<0.05) than T4 and T5.  

 

D. LOW-DENSITY LIPOPROTEINS 

 

Table 4 shows the mean variations of the serum low-

density lipoproteins in broiler chicken, following 

administration of sodium acetate dietary supplementation at 

varying concentrations. The control group (T1) showed 

increased serum-low density lipoproteins concentration at 

weekly intervals from 57.94±5.59 (Wk 0) – 120.48±3.50 (Wk 

4), whereas for T2, T3, T4, and T5, it was observed that there 

were linear decrease in the mean values of the chicken serum 

low-density lipoproteins with advancement of age.  

The interactions among treatment groups at weekly 

intervals were estimated and the following observed. At weeks 

1, 2, 3, and 4, there was a linear reduction in the serum-low 

density lipoproteins concentrations of the different treatments, 

with T1 and T5 having the highest and lowest values 

respectively for the weekly intervals. Again at weeks 1, 2, 3, 

and 4, it was observed that the control group was significantly 

higher (p<0.05) than the rest of the treatment groups. 

Furthermore, T2 and T3 showed significant similarity to each 

other in the two weeks, which were significantly higher 

(p<0.05) than T4 and T5.  

 

E. VERY LOW-DENSITY LIPOPROTEINS  

 

Table 5 shows the mean variations of the serum very low-

density lipoproteins in broiler chicken, following 

administration of sodium acetate dietary supplementation at 

varying concentrations. The control group (T1) showed 

decreased serum very low-density lipoproteins concentration 

at weekly intervals from 27.26±0.72 (Wk 0) – 12.14±0.21 

(Wk 4), whereas for T2, T3, T4, and T5, it was observed that 

there exists a non-linear reduction (decrease at the 1
st
 two 

weeks, and increase at 2
nd

 two weeks of the experimental 

period) in the mean values of the chicken serum very low-

density lipoproteins with advancement of age.  

The interactions among treatment groups at weekly 

intervals were estimated and the following observed. At weeks 

1 and 2, there was a linear reduction in the serum very low-

density lipoproteins concentrations of the different treatments, 

with T1 and T5 having the highest and lowest values 

respectively. However, at weeks 3 and 4, there was a linear 

increase in the serum very low-density lipoproteins 

concentrations of the different treatments with T1 and T5 

having the lowest and highest values respectively. At weeks 1 

and 4, it was observed that the control group was significantly 

higher (p<0.05) than the rest of the treatment groups, but in 

weeks 2 and 3, the control was not significantly higher 

(p<0.05) than T2, as point of intersection of similarity exist 

between control and T2. Furthermore, it was observed that 

significant similarity exist for T2, T3, T4, and T5, in weeks 3 

and 4. 
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F. TOTAL LIPIDS 

 

Table 6 shows the mean variations of the serum total 

lipids in broiler chicken, following administration of sodium 

acetate dietary supplementation at varying concentrations. At 

week 4 (end of experimental period), there was decreased 

serum total lipids concentration in relation to treatment groups 

from 421.57±9.81 (Control), having the highest concentration 

to 333.33±9.80 (T5), having the lowest concentration.  

The interactions among treatment groups at the week 4, 

was estimated and the following observed. It was observed 

that control group was significantly higher (p<0.05) than T3, 

T4, and T5, but was not for T2, as point of intersection of 

similarity exist between control and T2. As observed, T5 had 

the least values with a significantly less (p<0.05) mean than 

the rest of the treatment groups. 

 
All values expressed as mean ± standard error mean (±SEM) 

mg/dl. 

Table 1: Effects of sodium acetate treatments on serum total 

cholesterol in broiler chicken 

 
All values expressed as mean ± standard error mean (±SEM) 

mg/dl. 

Table 2: Effects of sodium acetate treatments on serum 

triglycerides in broiler chicken 

 
All values expressed as mean ± standard error mean (±SEM) 

mg/dl. 

Table 3: Effects of sodium acetate treatments on serum high-

density lipoproteins in broiler chicken 

 
All values expressed as mean ± standard error mean (±SEM) 

mg/dl. 

Table 4: Effects of sodium acetate treatments on serum low-

density lipoproteins in broiler chicken 

 
All values expressed as mean ± standard error mean (±SEM) 

mg/dl. 

Table 5: Effects of sodium acetate treatments on serum very 

low-density lipoproteins in broiler chicken 

 
All values expressed as mean ± standard error mean (±SEM) 

mg/dl.  

Table 6: Effects of sodium acetate treatments on serum total 

lipids in broiler chicken 

 

 

IV. DISCUSSION 

 

The control group showed elevated total cholesterol, low-

density lipoproteins, and total lipids, but reduced triglyceride, 

high-density lipoproteins, and very low-density lipoproteins, 

as one would expect following dietary feeding of animal fat 

diet with advancement of age, with promising potency of 

deleterious effects. It is against this backdrop that the findings 

of the present study on the beneficial supplementation of 

sodium acetate are of great interest. 

 

A. TOTAL CHOLESTEROL 

 

There was a reduction in the total cholesterol content of 

the serum which was more significant with increased 

concentration and accumulation of sodium acetate as depicted 

in Table 1. This was easily inferred owing to the fact that ab 

initio (Week 0), there was no level of significant difference 

(p≥0.05) among the treatment groups, but gradually decreased 

linearly with increasing sodium acetate concentration per 

treatment per duration. Although careful observations of the 

treatment groups (T2-5) interactions using the least significant 

difference revealed not much significant differences existing 

among them, which explains the accumulation of sodium 

acetate on the serum over the experimental period of study. 

This work agrees with works done on two higher vertebrates, 

dogs and man by Francisco et al. (1960) and Port et al. (1978) 

respectively, that sodium acetate never increased the serum 

total cholesterol level. This is of health interest since 

hypercholesterolemia holds a key role in the development and 

progression of atherosclerosis and is a causative factor for 

coronary artery disease (Toutouzas et al., 2010). 

Cardiovascular diseases are the leading cause of morbidity and 

mortality in industrialized countries (McGovem et al., 1996), 

wherein atherosclerosis is the underlying cause of most 

cardiovascular diseases. 
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B. TRIGLYCERIDES 

 

On the account of the triglycerides, as shown in Table 2, 

the following deductions are explicit. There was a level of 

significant difference (p<0.05) noticed in serum 

concentrations of triglycerides at initial two weeks of sodium 

acetate administration, as there was a reduction as treatment 

concentrations increases linearly. Interestingly, within the 3
rd

 

week of sodium acetate administration, the serum 

concentrations of the triglycerides began to rise with 

increasing sodium acetate concentration in a linear manner. 

Though this was not significant (p≥0.05) initially, but gained a 

level of significance (p<0.05) at the 4
th

 week of 

experimentation. The overall reduction of triglycerides in the 

birds’ serum with increasing treatment concentrations over 

time accords with the findings of Port et al. (1978), as tested 

in human with sodium acetate having inhibitory potential to 

triglycerides upraise in blood serum. Hence, the serum level of 

triglyceride even though had an overall decrease when 

administered sodium acetate, the reduction was at its peak in 

the 2
nd

 week of experimentation, but increased though not to 

the initial concentration in the remaining study duration. 

 

C. HIGH-DENSITY LIPOPROTEINS 

 

The level of high-density lipoproteins otherwise referred 

to as the good cholesterol is of interest, due to the fact that it 

has a good impact on human health. Table 3 reveals the 

relative interactions that transpired within the normal serum 

high-density lipoproteins with varied concentrations of sodium 

acetate over time. The deductions are that there was 

significant difference (p<0.05) within the treatment groups per 

time, which is seen in the gradual increase of the serum high-

density lipoproteins, and is directly proportional to increased 

sodium acetate administration. Also, within treatments, at one 

point in time, the different treatment groups may be 

insignificant (p≥0.05) to themselves in relation to mean 

variations, as obtained using least significant difference, which 

could be explained as a result of probably due to the minute 

initial administration and the overtime accumulation of the 

sodium acetate concentrations, but it was still observed that 

the most accumulated serum still showed a significant 

difference (p<0.05) to the other groups. The high level of 

high-density lipoproteins observed in the present study 

suggests a beneficial association with a decreased risk of 

cardiovascular disease (Lee and Choudhury, 2010). High-

density lipoproteins serve an anti-atherogenic function 

because of its ability to mediate reverse cholesterol transport 

(RCT), which is a major protective system against 

atherosclerosis (Assmann and Nofer, 2003; Rothblat and 

Phillips, 2010). Modulation of major macrophage mediators in 

RCT has been considered as promising strategies for the 

development of drugs aimed at the prevention of 

atherosclerosis (Van der Velde, 2010; Lund-Katz and Phillips, 

2010; Meurs et al., 2010). High-density lipoproteins can 

remove cholesterol from the periphery, allowing it to be 

cleared by the liver and then excreted into the bile (Ragbir and 

Farmer, 2010).  

 

 

D. LOW-DENSITY LIPOPROTEINS 

 

Low-density lipoproteins are known as the bad 

cholesterol, and are of economic importance to human health 

as it leads to health disorders especially of the cardiovascular 

diseases. As depicted in Table 4, the serum concentration of 

low-density lipoproteins rapidly reduced with increasing 

concentration of sodium acetate. This simply expresses an 

immense inverse proportion of low-density lipoproteins to 

sodium acetate concentration. Interestingly, the overall 

reduction of the total cholesterol (Table 1) was a consequence 

of the low-density lipoproteins reductions, which fortunate 

enough, is of great health importance to humans as lowering 

of low-density lipoprotein and very low-density lipoprotein 

levels leads to a reduction in cardiovascular morbidity and 

mortality (Paras et al., 2010). Furthermore, existence of level 

of significant difference (p<0.05) seen in the treatment groups 

at different concentrations of the sodium acetate, and non-

significant difference (p≥0.05) among some treatment groups 

could be explained in the light of the physiological and 

metabolic processes following initial administration and 

overtime accumulation, as most probable.   

 

E. VERY LOW-DENSITY LIPOPROTEINS 

 

The serum concentration of the very low-density 

lipoproteins decrease linearly with increase sodium acetate 

concentrations over the experimental period of initial two 

weeks, showing a level of significant difference (p<0.05) in 

experimental groups. But within the 3
rd

 week of administration 

of sodium acetate, the serum concentrations of very low-

density lipoproteins began to increase with increasing sodium 

acetate concentration in a linear manner. Though, this was not 

significant (p≥0.05) initially, but gained a level of significance 

(p<0.05) at the 4
th

 week. Therefore, we can infer that though 

there was an overall decrease in the serum level of very low-

density lipoproteins when administered sodium acetate as can 

be read off from Table 5, the reduction was at its peak in the 

2
nd

 week of experimentation, but increased though not to the 

initial concentrations in the remaining period of 

experimentation. Physiological studies have been adapted to 

correlate some of the blood parameters with the degree of 

fatness in broiler chickens. Whithead and Griffin (1984) 

indicated that plasma very low-density lipoprotein was a 

useful parameter to infer the degree of fatness in chickens, and 

that decreasing plasma VLDL level by any means, causes 

decreasing abdominal fat in broiler chickens. Similar 

suggestion was reported by Grunder et al. (1987) in two 

strains of chickens. Hence, explaining the de-fattening 

potential of sodium acetate. 

 

F. TOTAL LIPIDS 

 

The concentrations of serum total lipids are noteworthy. It 

was needful to ascertain the level of sodium acetate effect on 

the overall lipids per treatment. Table 6, then depicts that as 

the serum samples were examined per treatment, there exist a 

level of significant difference (p<0.05) among treatments, 

which explained reduction in the total lipids of the serum. The 

relevance of this concentration reduction is predicated on the 
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fact that hyperlipidemia is a metabolic disorder defined by 

either elevated levels of plasma concentrations of low-density 

lipoprotein and triglycerides, or decreased levels of the athero-

protective lipid biomarker high-density lipoprotein (Paras et 

al., 2010). More also, lipid accumulation leads to an 

inflammatory condition clinically causing occlusive vascular 

disease, myocardial infarction and stroke (Boehm and Nabel, 

2003). It is helpful to posit that the total lipids consist of all 

fats and oils, and our earlier deductions and discussions on 

some of the lipid parameters like total cholesterol, 

triglycerides, low density lipoproteins, aside high density 

lipoproteins showed an overall decrease in concentrations, 

which explained the result we have in the total lipids. 

 

 

V. CONCLUSION 

 

The present study presented relative alterations in the 

concentrations of the serum lipid profile vis-à-vis sodium 

acetate administration at varying concentrations. This was 

seen in decrease (total cholesterol, low-density lipoproteins, 

and total lipids), increase (high-density lipoproteins), as well 

as partly decrease and increase (triglycerides and very low-

density lipoproteins), of the serum concentrations. It is 

pertinent also to mention that in all these serum parameters 

examined that none showed any significant difference 

(p≥0.05) to one another as per treatment groups at the week 0 

(0 day). This explains that the initial concentrations of all the 

treatment groups were nearly same prior to sodium acetate 

administration. Again, it is of interest that within treatment 

groups there exist at one point in time non-significant 

difference (p≥0.05) irrespective of the fact that there was 

sodium acetate administration. The explanation to this is most 

probable due to instances of minute initial administration 

which probably may not have elicited the needed biochemical 

change, and the overtime accumulation of the sodium acetate 

concentrations leading to physiological tolerance. 

Nevertheless, it was still evidently clear that T5, which is the 

most accumulated showed a significant difference (p<0.05) to 

the other experimental groups. To public health relevance, 

since cardiovascular diseases are the leading cause of 

morbidity and mortality in industrialized countries (McGovem 

et al., 1996), the results gotten from the experimentation 

explained a satisfactory importance of sodium acetate, not just 

which it helps in the prevention and control of dyslipidemia, 

but it reduces the risk of hypercholesterolemia which leads to 

cardiovascular diseases, prevents atherosclerosis which when 

severe and persistent leads to stenosis or occlusion of arteries 

(Fox, 2002; Bhatnagar et al., 2008). 

 

 

REFERENCES 

 

[1] Assmann, G. and Nofer, J. R. (2003). Athero-protective 

effects of high-density lipoproteins. Annual Review of 

Medicine, 54: 321 - 341. 

[2] Bavenholm, P. N., Pigon, J., Saha, A. K., Ruderman, N. 

B. and Efendic, S. (2000). Fatty acid oxidation and the 

regulation of malonyl-CoA in human muscle. Diabetes, 

49: 1078 - 1083. 

[3] Bhatnagar, D., Soran, H. and Durrington, P. N. (2008). 

Hypercholesterolaemia and its management. British 

Medical Journal, 337: a993. 

[4] Biswas, A., Mohan, J. and Sastry, K. V. H. (2010). Effect 

of vitamin E on production performance and egg quality 

traits in Indian Native Kodaknath hen. Asian-Australasian 

Journal of Animal Sciences, 23: 396 - 400.  

[5] Blanch, A. and Grashorn, M. A. (1996). Physiological 

importance of omega-3 fatty acids for human nutrition 

and ways for their enrichment in eggs. European Poultry 

Science, 60: 49 - 58. 

[6] Boehm, M. and Nabel, E. G. (2003). The cell cycle and 

cardiovascular diseases. Progress in Cell Cycle Research, 

5: 19 - 30. 

[7] Bourre, J. M., Piciotti, M. and Dumond, O. (1990). Delta-

6 desaturase in brain and liver during development and 

aging. Lipids, 25: 354 - 356. 

[8] Chowdhury, S. R., Chowdhury, S. D. and Smith, T. K. 

(2002). Effects of dietary garlic on Cholesterol 

metabolism in laying hens. Poultry Science, 81 (2): 1856 - 

1862. 

[9] European Food Safety Authority (2012). Scientific 

opinion on the safety and efficacy of acetic acid acid, 

sodium diacetate and calcium acetate as preservatives for 

feed for all animal species. The EFSA Journal, 10 (2): 

2571. 

[10] Evans, M. K., Savasi, I., Heigenhauser, G. J. and Spriet, 

L. L. (2001). Effects of acetate infusion and hyperoxia on 

muscle substrate phosphorylation after onset of moderate 

exercise. American Journal of Physiology, 281: 1144 – 

1150. 

[11] Francisco, G., Lyle, J. H., William, H. H., Donald, S. A. 

(1960). Effects of ethanol on serum cholesterol 

concentration in dog and man. Circulation Research, 8: 

810 - 819. 

[12] Friedwald, W. T., Levy, R. I. and Fredrickson, D. S. 

(1972). Estimation of the concentration of low-density 

lipoproteins cholesterol in plasma, without use of the 

preparative ultracentrifuge. Clinical Chemistry, 18: 499 - 

502. 

[13] Fox, S. I. (2002). Human Physiology. Seventh Edition. 

McGraw-Hill Companies, New York, USA. 

[14] Galloway, S. D. and Maughan, R. J. (1996). The effects 

of induced alkalosis on the metabolic response to 

prolonged exercise in humans. European Journal of 

Applied Physiology and Occupational Physiology, 74: 

384 - 389. 

[15] Grunder, A. A, Chamber, J. R. and Fortin, A. (1987). 

Plasma very low-density lipoproteins, abdominal fat, and 

fatness during rearing in two strains of broiler chickens. 

Poultry Science, 66: 471 - 479. 

[16] Hayes, K. C. (1995). Saturated fats and blood lipids: new 

slant on an old story. Canadian Journal of Cardiology, 11: 

39 - 46. 

[17] Hollidge-Horvat, M. G., Parolin, M. L., Wong, D., Jones, 

N. L. and Heigenhauser, G. J. (2000). Effect of induced 

metabolic alkalosis on human skeletal muscle metabolism 

during exercise. American Journal of Physiology, 278: 

E316 - E329. 



 

 

 

Page 346 www.ijiras.com | Email: contact@ijiras.com 

 

International Journal of Innovative Research and Advanced Studies (IJIRAS) 

Volume 5 Issue 2, February 2018 

 

ISSN: 2394-4404 

[18] Kashiri, H., Haghparast, S. and Shabanpour, B. (2011). 

Effects of sodium salt solutions (sodium acetate, lactate 

and citrate) on physicochemical and sensory 

characteristics of Persian sturgeon (Acipenser persicus) 

fillets under refrigerated storage. Journal of Agricultural 

Science and Technology, 13: 89 - 98. 

[19] Kucuk, O., Sahin, N., Sahin, K., Gursu, M. F., Gulcu, F., 

Ozcelic, M. and Issi, M. (2003). Egg production, egg 

quality, and lipid peroxidation status in laying hens 

maintained at a low ambient temperature (6 ºC) and fed a 

vitamin C and vitamin E- supplemented diet. Journal of 

Veterinary Medicine, 48: 33 - 40. 

[20] Lee, J. M. and Choudhury, R. P. (2010). Atherosclerosis 

regression and high-density lipoproteins. Expert Review 

of Cardiovascular Therapy, 8: 1325 - 1334. 

[21] Liu, X., Zhao, H. L., Thiessen, S., House, J. D. and Jones, 

P. J. H. (2010). Effect of plant sterol-enriched diets on 

plasma and egg yolk cholesterol concentration and 

concentration metabolism in laying hens. Poultry Science, 

89: 270 - 275. 

[22] Lund-Katz, S. and Phillips, M. C. (2010). High-density 

lipoprotein structure-function and role in reverse 

cholesterol transport. Subcellular Biochemistry, 51: 183 - 

227. 

[23] Maca, J. V., Miller, R. K. and Acuff, G. R. (1997). 

Microbiological, sensory and chemical characteristics of 

vacuum-packaged ground beef patties treated with salts of 

organic acids. Journal of Food Science, 62: 591 - 596. 

[24] Masek, T., Severin, K., Gottstein, Z., Filipovic, N., 

Stojevic, Z. and Mikulec, Z. (2013). Effects of early 

castration on production performance, serum lipids, fatty 

acid profile and desaturation indexes in male chicken 

broilers fed a diet with increased fat content. Veterinary 

Archives, 83: 233 - 243. 

[25] McGovem, P. G., Pankow, J. S., Shahar, E., Doliszny, K. 

M., Folsom, A. R., Blackburn, H. and Luepker, R. V. 

(1996). Recent trends in acute coronary heart disease- 

mortality, morbidity, medical care, and risk factors. The 

New England Journal of Medicine, 334: 884 - 890.   

[26] Meurs, I., Van Eck, M. and Van Berkel, T. J. (2010). 

High-density lipoprotein: key molecule in cholesterol 

efflux and the prevention of atherosclerosis. Current 

Pharmaceutical Design, 16: 1445 - 1467. 

[27] Murali, P., George, S. K. and George, D. (2014). Dietary 

supplementation of alpha lipoic acid on serum lipid 

profile of broiler chicken fed with animal fat diet. 

International Journal of Genetic Engineering and 

Biotechnology, 5 (1): 23 - 28. 

[28] Ononogbu, I. C. (2002). Lipids in Human Existence. First 

Edition. Ap Express Publishers, Nsukka, Nigeria. 

[29] Paras, C., Hussain, M. M. and Rosenson, R. S. (2010). 

Emerging drugs for hyperlipidemia. Expert Opinion on 

Emerging Drugs, 15: 433 - 451. 

[30] Ponte, P. I. P., Mendes, I., Quaresma, M., Aguiar, M. N. 

M., Lemos, J. P. C., Ferreira, L. M. A., Soares, M. A. C., 

Alfaia, C. M., Prates, J. A. M. and Fontes, C. M. G. 

(2004). Cholesterol levels and sensory characteristics of 

meat from broiler consuming moderate to high levels of 

alfalfa. Poultry Science, 83: 810 - 814. 

[31] Port, F. K., Easterling, R. E. and Barnes, R. V. (1978). 

Effect of acetate administration on blood lipids. American 

Journal of Clinical Nutrition, 31 (10): 1893 - 1896. 

[32] Prasad, R., Rose, M. K., Virmani, M., Garg, S. L. and 

Puri, J. P. (2009). Lipid profile of chicken (Gallus 

domesticus) in response to dietary supplementation of 

garlic (Allium sativum). International Journal of Poultry 

Science, 8 (3): 270 - 276. 

[33] Raghir, S. and Farmer, J. A. (2010). Dysfunctional high-

density lipoprotein and atherosclerosis. Current 

Atherosclerosis Reports, 12: 343 - 348. 

[34] Roberts, P. A., Loxham, S. J., Poucher, S. M., Constantin-

Teodosiu, D. and Greenhaff, P. L. (2000). Bicarbonate-

induced alkalosis augments cellular acetyl group 

availability and isometric force during the rest-to-work 

transmission in canine skeletal muscle. Experimental 

Physiology, 87: 489 - 498. 

[35] Roberts, P. A., Loxham, S. J., Poucher, S. M., Constantin-

Teodosiu, D. and Greenhaff, P. L. (2005). Acetyl-CoA 

provision and the acetyl group deficit at the onset of 

contraction in ischemic canine skeletal muscle. American 

Journal of Physiology Endocrinology and Metabolism, 

288: E327 - E334. 

[36] Rothblat, G. H. and Phillips, M. C. (2010). High-density 

lipoprotein heterogeneity and function in reverse 

cholesterol transport. Current Opinion in Lipidology, 21: 

229 - 238. 

[37] Sahin, N., Sahin, K., Onderci, M., Karatepe, M., Smith, 

M. O. and Kucuk, O. (2006). Effects of dietary lycopene 

and vitamin E on egg production, antioxidant status and 

cholesterol levels in Japanese quail. Asian-Australasian 

Journal of Animal Sciences, 19: 224 - 230. 

[38] Saleem, R. Q., Yash, P. S. and Swatantra, K. S. (2011). 

Effect of Emblica officinalis on serum lipid profile in 

birds.  Journal of Animal and Veterinary Advances, 10 

(21): 2792 - 2796. 

[39] Smith, G. I., Jeukendrup, A. E. and Ball, D. (2007). 

Sodium acetate induces a metabolic alkalosis but not the 

increase in fatty acid oxidation observed following 

bicarbonate ingestion in humans. The Journal of 

Nutrition, 137: 1750 - 1756.  

[40] St-Onge, M., Edward, R. F. and Jones, P. J. (2000). 

Consumption of fermented and non-fermented dairy 

products: effects on cholesterol concentrations and 

metabolism. American Journal of Clinical Nutrition, 71 

(8): 674 - 681. 

[41] Toutouzas, K., Drakopoulou, M., Skoumas, I. and 

Stefanadis, C. (2010). Advancing therapy for 

hypercholesterolemia. Expert Opinion on 

Pharmacotherapy, 11: 1659 - 1672. 

[42] Turcotte, L. P., Swenberger, J. R. and Yee, A. J. (2002). 

High carbohydrate availability increases LCFA uptake 

and decreases LCFA oxidation in perfused muscle. 

American Journal of Physiology Endocrinology and 

Metabolism, 282: E177 – E183. 

[43] Van der Velde, A. E. (2010). Reverse cholesterol 

transport: from classical view to new insights. World 

Journal of Gastroenterology, 16: 5908 - 5915. 



 

 

 

Page 347 www.ijiras.com | Email: contact@ijiras.com 

 

International Journal of Innovative Research and Advanced Studies (IJIRAS) 

Volume 5 Issue 2, February 2018 

 

ISSN: 2394-4404 

[44] Viveros, A., Centero, C., Arija, I. and Brenes, A. (2007). 

Cholesterol-lowering effects on dietary lupin (Lupinus 

albus) in chicken diets. Poultry Science, 86: 2631 - 2638. 

[45] Whithead, C. C. and Griffin, H. D. (1984). Development 

of divergent lines of lean and fat broilers using plasma 

low-density lipoproteins concentration as a selection 

criterion: the first three generations. British Poultry 

Science, 25: 573 - 582.   

[46] Williams, S. K. and Phillips, K. (1998). Sodium lactate 

affects sensory and objective characteristics of tray-

packed broiler chicken breast meat. Poultry Science, 77: 

765 - 769.  

[47] Zhuang, R., Huang, Y. W. and Beuchat, L. R. (1996). 

Quality changes during refrigerated storage of packaged 

shrimp and catfish fillets treated with sodium acetate, 

sodium lactate and propyl gallat. Journal of Food Science, 

61: 241 - 244. 

 


