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Abstract 
Scientific Research supports biological activity of antioxidant Nutraceuticals and 
Functional foods. The study compared effect of these two antioxidants in healthy 
albino rats of the Wistar strain. Eighteen (18) albino rats of opposite sexes weighing 
between 150-300g were randomly assigned to three groups of six animals each. The 
control group- Group C were fed with rat chow (vital feed) and clean drinking water, 
Group A were fed with nutraceutical supplement consisting of caplets of vitamin C -  
60mg/day and B-carotene mixed with vitamin E - vitamin A as β-carotene-12,500IU, 
vitamin E- 200IU and clean drinking water was also given. Group B were fed with 
functional foods (Oranges, carrot and soybean) and clean drinking water. 
Hematological parameters were positively influenced by the vitamin supplementation 
(p>0.0 5) and greatest effect was achieved in group B. The result also showed a 
significant (P>0.05) decrease in TC, TG and LDL-C in the antioxidants treated groups 
compared to the control and a non-significant (P<0.05) increase in HDL-C. 
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Introduction 
 
Nutrition science during recent decades has been focused on the detection and 
understanding of deficiencies. With increasing knowledge of the existence and action 
of vitamins, specific recommendations were given with the aim of avoiding classical 
deficiency diseases (Knight, 2000). However, the increasing knowledge about 
micronutrient including minerals and further compounds like carotenoids, flavonoids, 
anthocyanin on a molecular level together with result from epidemiological studies 
open a new and exciting field of nutrition science. Free radicals are known to have 
effect in the pathogenesis of tissue injury in many diseases which is detrimental to the 
cell (Devasagayam et al, 2003). They produce cellular injury by lipid peroxidation, 
enzyme inhibition, damage DNA and degradation of structural proteins 
(Devasagayam et al, 2003). The body has multiple defence mechanism against free 
radicals, these include vitamin A, vitamin E, superoxide dismutase (SOD), catalase, 
glutathione peroxidase (GPx), under normal circumstances there is a critical balance 
between pro-oxidant and antioxidants (Vertuani et al, 2004) . The compound that 
have been studied most extremely are the antioxidants, many potential benefits have 
been attributed to antioxidant in the form of dietary intake or supplementation. 
Antioxidant in general may be useful in the prevention of cancer and cerebrovascular 
diseases, supplementation with vitamin C may be beneficial in the management of 
asthma and high dietary intake of vitamin E may prevent Parkinson diseases (Ogden 
et al, 2000, Wood-Kaczmar, 2006, Di Matteo and Esposito, 2003). An important field 
of research today is the control of ‘redox’ status with the properties of food and food 
components. However, natural antioxidants present in the diet increase the resistance 
toward oxidative damages and they may have a substantial impact on human health 
(Boskou, 2006). The concepts of antioxidants, free radicals, and singlet O2 species are 
terms that have been topics of research for decades (Azizan, 2006). Antioxidant 
compounds play an important role in our body due to their favourable effects on 
human health. Consumption of foods containing phytochemical with potential 
antioxidant properties can reduce the risk of human disease (Temple, 2000).Oxidation 
Chain breaking antioxidants are highly reactive with free radicals and form stable 
compounds that do not contribute to the oxidation chain reaction (El Diwani et al, 
2009). In the past five years, the world has witnessed the explosive growth of a multi-
billion dollar industry known as nutraceuticals. The term “nutraceutical” combines the 
word “nutrient” (a nourishing food or food component) with “pharmaceutical” (a 
medical drug). The word “nutraceutical” has been used to describe a broad list of 
products sold under the premise of being dietary supplements (i.e. a food) and most 
times in predispose form with the intention of treatment or prevention of diseases, but 
for the expressed intent of treatment or prevention of disease (Dzanis,1998).Canada 
defines functional foods as “ordinary food that has components or ingredients added 
to give it a specific medical or physiological benefit, other than a purely nutritional 
effect” In Japan, all functional foods must meet three established requirements: foods 
should be (1) present in their naturally-occurring form, rather than a capsule, tablet, or 
powder; (2) consumed in the diet as often as daily; and (3) should regulate a 
biological process in hopes of preventing or controlling disease (Hardy,2000). These 
foods contain biologically active substances such as antioxidants that may lower the 
risks of certain diseases associated with aging (Shibamato et al, 2008). Examples of 
functional foods include fruits and vegetables, whole grains, soy milk, enhanced foods 
and beverages and some dietary supplements. 



Objectives of the study:  The study compared effect of the antioxidants on 
hematology and serum lipid and lipoproteins of healthy wister rats.  
 
Methodology 
 
Animal study/treatment: Eighteen healthy adult albino rats of opposite sexes of 
weight 150-300g, were randomly grouped into three experimental groups of six rats in 
each group. Group A (control) nutraceutical (Forever living capsules: Vitamin 
C(60mg/day); β -carotene/ Vitamin E (2,000 mcg of Vitamin A and 10mg) 
respectively. Group B (Treatment) Functional foods (oranges, carrot, and soyabean). 
Group C (Placebo) no antioxidant group.  
 
Study design: Animals in the three groups fed on rat chow and water ad libitum. 
Dietary intervention commenced after two weeks of acclimatization. Antioxidant 
supplementation was for ten weeks. 
 
Preparation of blood samples: Blood samples were collected from jugular veins of 
sacrificed animals in sterile bottles and 0.1% EDTA bottles, serum was collected from 
sterile bottles after centrifugation at 3000 rpm for 5 minutes and used for plasma lipid 
and lipoproteins. While 0.1% EDTA bottle samples were used for hematological 
analysis.   
 
Sample assays: Lipid profiles were analyzed using reflotron system (cholesterol and 
high density lipoprotein were analyzed by, Third report of National cholesterol 
education programme, 2001; Triglyceride was analyzed by GPO-PAD method of 
Tiez; Low density lipoprotein was Calculated with Chawla, 1999). Hematology 
(Hemoglobin, White blood cells, Red blood cells, and Platelet counts) were analyzed 
using fully automated Abaccus Junior hematology analyzer based on Coulter method 
for counting cells that pass through an aperture. 
 
Statistical calculation 
 
Data collected were expressed as mean +standard deviation (SD) and the Students T- 
test were used for analysis. Values of P<0.05 were regarded as significant. 
Results and Discussion 
 
The result of effect of nutraceuticals and functional food antioxidants on some 
hematological parameters and serum lipid of healthy Wister rats has been presented in 
tables 1-2. Statistical analyses of the results showed that the dietary supplements 
significantly increased (p<0.05) the levels of WBC, RBC, PCV and HC Compared 
with the control. Also there is a significant decrease (P<0.05) in the levels of LDL, 
TC and LDL. However, there is a non significant increase (p>0.05) in the level of 
HDL when compared to the control. 
 
Among most aficans and other part of the world. The use of food supplement is  
steadily gaining acceptance as a mean of preventing diet related diseases. In this 
present study, the effects of dietary supplements (nutraceuticals and functional food 
antioxidants) is observed on lipid profile and some hematological parameters of 
healthy the treatment brought about a significant increase(p<0.05) in the levels of 
WBC,PCV,RBC and HC. A significant increased in catalytic activities of erythrocytes 



were found in the treatment groups (A&B) when compared with the control group(C) 
(p<0.05) (Chakra borty et al., 2001). The increase is probably due to an increase in 
the proportion of red blood cells, and the compensatory mechanism after increased 
oxidant stress (Filiz et al., 2005). Erythrocytes are protected from oxidative stress by 
intracellular enzymes such as superoxide dismutase (preventive antioxidant) and 
several other constituents such as vitamin E, A and C. The highest white blood cell 
count was recorded in group B (7.44±0.17) and lowest in group C (4.46±0.34). 
 
 This therefore suggests that after feeding with the supplement, the leukocytes levels 
of the test group increases which helps to defend the body against infectious diseases 
and foreign material (Alberts, 2005). An important part of this defence mechanism is 
the production of active oxygen and its reactive derivatives (e.g., hydrogen peroxide, 
hydroxyl group, and singlet oxygen) by NADPH oxidase, an activated specific 
enzyme system (Babior, 1978; Robinson  and Badway, 1995; Kobayashi et al., 1998). 
Also there is a significant increase (p<0.05) in haemoglobin levels of the test groups 
compared to the control. the increase in the haemoglobin concentration increases it 
function in the blood by carrying oxygen from the respiratory organs (lungs or gills) 
to the rest of the body where it releases the oxygen to burn nutrients to provide energy 
to power the functions of the organism and collect the resultant carbon dioxide to 
bring it back to the respiratory organs to be dispensed from the organism. 
 
The Packed cell volume level, increased significantly (p<0.05) in group B (feed with 
nutraceuticals) when compared to group A (feed with functional food) and the control 
group (group C).  This implies that, there is an increase in the levels of antioxidants in 
the test groups when compared to the control after treatment 
 
The result also showed a significant decrease (p<0.0.5) in the levels of Total 
cholesterol (TC), low-density lipoprotein (LDL) and a non significant increase 
(p>0.05) in high density lipoprotein (HDL).This may be due to ability of the vitamins 
to inhibit the oxidation of HDL even in humans (Hillstrom, 2003). A plausible 
explanation for the observed effect on serum lipids may be due to the activation of the 
enzyme 7 α-hydroxylase by vitamin C which enhances the conversion of plasma 
cholesterol into bile acid hence resulting in a decrease in serum levels of cholesterol. 
In fact (Mayes, 1996) observed that deficiency of vitamin C and E inhibits 7α-
hydroxylase leading to the blockage in bile acid synthesis and accumulation of 
cholesterol in serum with subsequent atherosclerosis in scorbutic Guinea pigs. The 
present result agrees with previous reports as documented by (Rezaian et al, 2002) 
who reported that the antioxidant vitamins C and E alone or in combination decreased 
the serum cholesterol and low-density lipoprotein cholesterol (LDL-C) levels and 
raised the serum levels of high-density lipoprotein cholesterol (HDL-C). 
 
Also (Chatterjea and Shinde 2002) observed a  reduction  in  serum  cholesterol levels  
in experimental animals  administered  with vitamin C. It also directly meditates 
through a rate limiting hydroxylation of side chains, the conversion of cholesterol into 
steroid hormones as documented by (White et al, 1978). The reduction in LDL-
cholesterol points to the fact that adequate vitamin C intake can reduce the incidence 
of atherosclerosis. Anderson et al, 1999; Bsoul and Terezhalmy, (2004) noted that 
animal fed on vitamin C and E had reduced risk of coronary Heart disease. The 
observed decrease in total cholesterol,  and most significantly the ability to lower  the  
levels  of  the  atherogenic predisposing factor (serum – LDL cholesterol) yet 



desirably increasing the level of HDL implies that dietary vitamin C on account of its 
effect on lipid profile may have a protective effect against atherosclerosis. 
 
Conclusion  
 
In conclusion, the treatment of adult albino rats with the vitamin A, vitamin C, and 
vitamin E together improves the antioxidant status of these rats and protects their 
organs from the damage resulting from iron overload as compare to the untreated 
group. Also, treatment with antioxidant vitamins is known to improve the liver 
functions and reduced the percentage haemolysis of erythrocytes therefore improving 
the total haemoglobin concentration, white blood cell, packed cell volume and 
platelet. Also, since the dietary supplements brought about a decrease in the levels of 
low density lipoprotein and total cholesterol and an increase in high density 
lipoprotein levels, therefore the dietary supplements may therefore protect against 
arteriosclerosis and attendant coronary heart disease (CHD) and does not also 
predispose to hypertension. 
 
Table 1: Effects of dietary supplement on lipid profile of Albino Wistar Rats 
(mmol/L). 
          Groups                  Cholesterol             TG                    HDL                  LDL 
          Group C                 2.92±0.08           2.10±0.07         0.95±0.25         0.94±0.16 
          Group A                2.00 ±0.20           0.75±0.39          1.52±0.08         0.36 ±0.05 
          Group B                 2.11±0.13           0.80±0.38          1.50 ±0.29          0.40 0.27 
 
Values are represented as mean SD of three separate determinations from six rats. 
Values are not significantly different (p>0.05) from the control (group C) 
 
Table 2: Effect of dietary supplements on Haematological parameters of Albino 
Wistar Rats (mmol/L). 
        Groups                   WBC             RBC                    PCV          HC 
       Group C               7.44± 0.34         2.28 ± 0.27       36.00 ± 2.92         13.12 ± 0.87 
       Group A              4.72 ± 0.19        4.48± 0.11         47.20 ± 1.30          18.8 ± 0.16 
       Group B              5.46 ± 0.17        5.28 ± 0.19        49.60 ± 1.14          18.50± 0.21 
 
Values are represented as mean SD of three separate determinations from six rats. 
Values are not significantly different (p>0.05) from the control (group C) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



References 
 
Alberts, B. (2005). Leukocyte and percentage Breakdown. Molecular Biology of the 
Cell., NCBI Bookshelf. 04-14.  
Allain, C. C., Poon, L. S and Chan, C. S. G. (1974). Enzymatic determination of total 
serum cholesterol. Clinical Chemistry. 20: 470 -475. 
Anderson, J. W., Gowri, M. S and Turner, J. (1999). Antioxidant supplementation 
effects low density lipoprotein oxidation for individuals with type 2 diabetes mellitus. 
Journal of American College of Nutrition.18: 457 –461. 
Azizan, B.A.(2006).  Development of HPLC Analysis for Detection of lycopene on 
Tomato and Palm Oil. University College of Engineering and Technolgy, Malaysia. 
Babior, B.M. (1999). NADPH-oxidase, an update. Blood 93: 1464-76. 
Boskou, D. (2006). Sources of natural phenolic antioxidants. Trend in Food Science 
Technology.17: 505-512. 
Bsoul, S. A and Terezhalmy, G. T. (2004). Vitamin C in health and disease. J. 
Contemp. Dent Pract., 15: 1 – 13 
Chakra borty, D., M. AndBhattacharyya. (2001).  Antioxidant defense status of red 
blood cells of patients with β-thalassemia and E/ β-thalassemia. Clin. Chem. Acta.,  
305: 123–129.  
Chatterjea, M.  N and Shinde, R. (2002). Textbook of Medical Biochemistry. 5th 
edition AYPE.154 – 157. 
Devasagayam, T. P. A., Boloor, K. K and Ramsarma, T. ( 2003). Methods for 
estimating lipid peroxidation: Analysis of merits and demerits (minireview). Indian J 
Bioche Biophys., 40:300-3008. 
Di Matteo, V and Esposito, E.  (2003). Biochemical and therapeutic effects of 
antioxidants in the treatment of Alzheimer's disease, Parkinson's disease, and 
amyotrophic lateral sclerosis. Curr Drug Targets CNS Neurol Disord 2 (2): 95–107. 
El-Diwani, G. S., El-Rafie and S. Hawash. (2009). Protection of biodiesel and oil 
from degradation by natural antioxidants of Egyptian Jatropha. International Journal 
of Environmental Science and Techology., 6(3): 369-378. 
Filiz, S. Ö., Gülyüz, K., Sbri, E., Deniz and Alev, H. (2005). Oxidant and antioxidant 
status in ß thalassemia major patients, J. Ankara Uni. Fac. Med., 58: 1–5.  
Friedewald, W. T., Levy, R. I and Friedrickson, D.S. (1972). Estimation of the 
concentration of Low density lipoprotein cholesterol in plasma, without use of the 
preparative ultracentrifuge, Clinical Chemistry.18: 499-502. 
Hardy, G.  (2000). Nutraceuticals and functional foods: introduction and meaning. 
Nutrition., 16 (7–8): 688–9. 
Hillstrom, R. J., Yacapin-Ammons, A. K and Lynch, S. M. (2003). Vitamin C inhibits 
lipid peroxidation in human HDL.  Journal of Nutrition., 133 (10): 3047 – 3051. 
Knight, J.A.  (2000). Review: Free radicals, antioxidants and the immune system  Ann 
Clin Lab Sci.,30:145-58. 
Kobayashi, T., Robinson, J.M and Seguchi, H. (1998). Identification of intracellular 
sites of superoxide production in stimulated neutrophils. J. Cell Science., 111:81-91,.  
Lopes-Virella, M.F., Stone, P., Ellis, S and Colwell, J.A. (1977). Cholesterol 
determination in HDL separated by three different method.  Clinical Chemistry., 23: 
882 – 884. 
Mayes, P. A. (1996). Cholesterol Synthesis, Transport and Excretion in Harper’s 
Biochemistry, 24th Ed.  Prince- Hall internal Inc. California. U. S.  A. 271-280. 



McGowan, M. W., Artiss, J. D., Strandbergh, D. R and Zak, B. (1983). A peroxidase-
coupled method for the colorimetric determination of serum triglycerides. Clinical 
Chemistry., 29:538–542 
Ogden, C.L., Kuczmarski, R.J., Flegal, K.M., Mei, Z., Guo, S and Wei, R. (2000). 
Centers for Disease Control and Prevention 2000 growth charts for the United States: 
improvements to the 1977 National Center for Health Statistics version.Pediatrics., 
109(1):45-60. 
Rezaian, G.R., Taheri, M., Mozaffari, B.E., Mosleh, A.A and Ghalambor, M.A. 
(2002). The salutary effects of antioxidant vitamins on the plasma lipids of healthy 
middle aged-to-elderly individuals: a randomized, double-blind, placebo-controlled 
study. J Med Liban., 50:10–13. 
Robinson, J. M and Badwey, J. A. (1995). The NADPH oxidase complex of 
phagocytic leukocytes: A biochemical and cytochemical view. Histochemistry Cell 
Biology., 103:163-80. 
Shibamoto, Takayuki., Kanazawa, Kazuki and Shahidi, Fereidoon  .(2008).  
Functional Food and Health., ACS Symposium. 993. 
Temple, N.J. (2000). Antioxidants and disease: More questions than answers. Nutr. 
Res., 20(3): 449-459. 
Vertuani,Silvia., Angusti, Angela and Manfredini, Stefano. (2004). The Antioxidants 
and Pro-Antioxidants Network: An Overview. Current Pharmaceutical Design. 10 
(14): 1677–94. 
White, A., Handler, P., Smith, E. L., Hill, R. L and Cehman, R.  (1978).  Principles of 
Biochemistry McGraw Hill Kogakusha Ltd. Tokyo . 1223 and 1360. 
Wood-Kaczmar, A., Gandhi, S and Wood, N. (2006).  Understanding the molecular 
causes of Parkinson's disease. Trends Mol Med., 12 (11): 521–8. 
 


