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Abstract: Aging is a biological phenomenon concerning all living multicellular organisms. It is degenerative process 
caused by accumulated damaged lipid and protein that leads to cellular dysfunction, tissue failure, and death. In the 

present study, we attempt to assess the aging induced biochemical and pathological changes in old rats and protective 

efficacy were tested. Twelve male Wistar rats of two age groups (12 months and 24 monts) were selected for normal 

saline treated control group (n=6) and DHA treated  (100 mg / kg bw) experimental groups (n=6). For biochemical 

assays, lipid peroxidation (LPO), protein carbonyl (PC) and lipofuscin (LIF) and antioxidant levels ie., superoxide 

dismutase, (SOD), catalase (CAT), glutathione peroxidase (GPx) and reduced glutathione (GSH) were investigated in 

liver, kidney and heart followed by lipid profile and liver and kidney function test. Oxidative stress markers (LPO, LIF 

and PC) in liver, kidney and heart different organs were significantly increased while the activities of antioxidant 
enzymes (SOD, CAT, GPx and GSH) in the same organs were significantly depleted. The DHA treated old rats 

significantly reduces the oxidative stress markers when compared with their respective control. Cellular changes in old 

control rats correlated with the deteriorated liver and kidney function test and lipid profiles. Our results suggest that 

increment of the rate of lipid peroxidation, protein oxidation and lipofucinogenesis are well correlated with the decline in 

the antioxidant status of the liver, kidney and heart. The increased lipofuscin, formed consequent to mitochondrial 

residues remaining after lysosomal degradation, also exhibit regional heterogeneity and linear increment with age, while 

DHA exhibited as an antioxidant and anti-aging properties. 

Keywords: Aging, Liver, kidney, heart, DHA. 

  

INTRODUCTION 

Aging is the natural phenomenon of growing 

old and is usually implicated as the gradual decline of 

the biological and physiological functions which has 

direct impact on the functional ability of body. Aging 
leads to decline cognitive ability, neuromuscular, 

digestion, excretion and cardiovascular functioning. 

Elderly people are known to have the highest incidence 

of illness and deficits in cognitive functioning [1-2]. 

The exact mechanisms that cause this functional decline 

are unclear. In recent years relatively little effort has 

been made to investigate the alterations in physiological 

profiles of this wide group of population [3].  

 

The interplay of biochemical changes, cellular 

responses and reactions of an organism ultimately lead 

to the generation of aging phenotypes in which the 
fitness of the organism is grossly compromised. The 

phenomena of aging affect cells, tissues and the 

organism as a whole [4]. The molecular and cellular 

events involved in aging, especially in a complex 

multicellular organism [5], are not clearly understood 

and this has given rise to a multiplicity of theories 

which overlap each other to a considerable extent. One 

of the several explanations put forth to explain the 

nature of mechanism underlying senescence point 

towards loss of functional capacity attributable to 
cellular and molecular damage [6]. 

 

The theory of aging is “free radical theory of 

aging” has gained constant support because it‟s able to 

describe some of the processes that occur with aging. 

[7]. This theory demonstrated that an increase in the 

mitochondrial production of free radicals with age due 

to increased cellular damage [8]. Toxic effects of ROS 

on cellular components lead to accumulation of 

oxidative damage which causes cellular dysfunction 

with age. Mitochondria play central role as an integrator 

of a many signals within the cells. Mitochondria have 
different function like modulate energy supply, reactive 

oxygen species (ROS) signalling, and intrinsic 

pathways of apoptosis. Therefore, mitochondria have 

been frequently studied as a target for combating 

cellular aging [9]. 
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 Deposition of oxidatively damaged 

biomolecules with advancing age and in association 

with some pathological conditions such as kidney 

failure, liver cirrhosis and atherosclerosis, among 

others, has been well documented in many reports 

[4,10,11]. One major unanswered question have been 
arrived that whether the level of oxidative stress, i.e., 

the imbalance between antioxidant capacities vs. 

oxidant load, remains steady or whether it increases 

with age. The resolution of this issue is important 

because an increase in the severity of oxidative stress 

with age would imply a relatively more rapid rate of 

accrual of oxidative damage and loss of functional 

capacity [12]. 

 

A frequently employed strategy is the 

supplementation of food with antioxidants. Although 

some studies have shown positive effects on life span or 
severity of certain disease conditions, in other cases, 

beneficial effects were absent [13,14]. Oxidative stress 

may be a consequence rather than a cause of aging or 

the pathological impairments. Docosahexaenoic acid 

(DHA) is a major component of fish oil. It is a long 

chain polyunsaturated fatty acid. DHA is vital 

component of the phospholipids of human cellular 

membranes, especially those in the brain and retina, 

necessary for optimal neural development and visual 

acuity. Earlier some of the studies reported that DHA 

may have a protective role against oxidative stress as 
demonstrated by decreased lipid per oxidation, both ex 

vivo and in vivo [15,16].  

 

Clinical evidence demonstrates that dietary 

supplementation with the DHA has beneficial effects in 

acute and chronic inflammatory conditions [17] 

(Choudhary et al., 2012) and lowers the risk of death or 

end-stage renal disease in patients with 

glomerulonephritis, Which is present at significant 

concentrations in most human tissues [18]. In the 

present study protective efficacy of Docosahexanoic 

acid (DHA) against oxidative stress in aging were tested 
by lipid peroxidation and antioxidant profiles in liver, 

kidney and heart of male albino rats following DHA 

supplementation.  

 

MATERIALS AND METHODS  

Animals 
In the present study young (6 month, weight 

270 ± 2.5g, n = 12) and old (24 month, weight 

450±4.8g, n = 12), male albino rats were taken from the 

University animal house. Furthermore, all the animals 

were divided into following subgroups (N=6) ie., 
Young control (YC), young experimental (YEx), Old 

control (OC) and Old experimental (OEx). All the 

animals were separately housed in polypropylene cages 

in a room, which was maintained at a room temperature 

of 22±2 0C, humidity of 50±10 % and 12h light dark 

cycles. They were fed with commercial pellet diet and 

allowed access to water ad libitum. The Institutional 

Animal Ethics Committee approved the study 

(NU/BT/13/94) prior to the initiation of the experiment 

and also approved all experimental protocols. 

Docosahexaenoic acid 100 mg/ kg body weight mixed 

with 1% gum acacia formed an aqueous suspension 

which was directly introduced into the rat pharynx via a 

feeding cannula to experimental groups of young and 
old rats and an equivalent volume of physiological 

saline was given to control groups for 30 days.  

 

Blood collection and serum separation 

Blood samples were collected by occular 

punctures into plain centrifuged tubes were kept in 

inclined position to allow complete clotting of blood 

and then centrifuged at 2500 rpm for 30 minutes. The 

resultant clear supernatant was pipette out and 

preserved in small vials in the freezer until use.  

 

Serum Lipid profiles 
Serum total cholesterol, high-density 

lipoprotein, triacylglycerol were determined using 

Randox Laboratory kit reagents and  VLDL was 

calculated using the formula TG/2.2 mmol/l. Low 

density lipoprotein (LDL) cholesterol was determined 

by differential substraction of the sum of the cholesterol 

fractions from the total cholesterol. 

 

Liver and Kidney function test 

Serum enzymes aspartate aminotransferase 

(AST), alanine aminotransferase (ALT), alkaline 
phosphatase (ALP), urea, creatine and glucose were 

assayed using commercially available Qualigens kits 

(Mumbai, India). 

 

Tissue Homogenate Preparation 

After 30 of experimental period rats were 

sacrificed by anesthetic overdose (40mg kg b.w.) and 

liver, kidney and heart were removed from the body. 

Ten percent (w/v) homogenate was prepared by of 

York‟s homogenizer fitted with Teflon plunger in 0.1 M 

phosphate buffer (pH 7.1).  

 

Oxidative stress markers 

The lipid peroxide levels (thiobarbituric acid 

reacting substances) were estimated 

spectrophotometrically at 532 nm and expressed as 

nmole of MDA /g tissue [19]. Protein carbonyl content 

(PC) was investigated in the samples by measuring the 

DNPH adducts at 375 nm. Carbonyl contents were 

calculated by using a molar extinction coefficient (e) of 

22,000 M -1 cm -1. Data were expressed as nmoles 

carbonyl /mg [20]. Lipofuscin (LIF) was measured 

using 2:1 chloroform-methanol extraction mixture using 
fluoro-spectrophotometer at an excitation maximum of 

360 nm and emission maximum of 420 nm. The 

lipofuscin content of the fluorescence was investigated 

using quinine fluorescence [21]. Data were expressed as 

U/g tissue.  
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Measurement of endogenous enzymes  

The superoxide dismutase (SOD EC 1: 15.1.1) 

activity was determined from its ability to inhibit the 

reduction of NBT in presence of PMS [22]. The 

reaction was monitored spectrophotometrically at 

560nm. The SOD activity was expressed as U/mg 
protein (1 unit is the amount of enzyme that inhibit the 

reduction of NBT by one half in above reaction 

mixture). Catalase (CAT, EC 1.11.1.6) activity was 

assayed using hydrogen peroxide as substrate; the 

decomposition of H2O2 was followed at 240nm on 

spectrophotometer. The CAT activity was expressed as 

U/mg protein [23]. The glutathione peroxidase (GSHPx, 

EC 1.11.1.0) was assayed using GSH, NADPH and 

H2O2 as reactants. The oxidation of GSH into GSSG 

was measured in terms of oxidation of NADPH to 

NADP+ and assayed as decrease in the absorbance of 

reaction mixture at 340 nm on spectrophotometer [24]. 
The activity of GSHPx was expressed as n moles of 

NADPH oxidized / min / mg protein. Tissue 

homogenate was deproteinated with tetrachloroacetic 

acid, centrifuged and supernatant was used for the 

estimation of reduced glutathione (GSH) with the help 

of Ellman reagent (5, 5‟ dithiobis (2-nitro benzoic acid). 

The optical density of the pale colour was measured on 

the spectrophotometer on 412 nm. An appropriate 

standard (pure GSH) was run simultaneously. The level 

of GSH was expressed as µg / g tissue [25].  

 

Histopathological studies 

After 30 days of experimental treated and 

control rats were sacrificed by anesthetic overdose (40 

mg / kg sodium pentobarbital). Liver, kidney and heart 

were removed and rinsed with physiological saline. A 

portion of the tissue samples were fixed with neutral 

formalin dehydrated with different concentrations of 

ethyl alcohol and embedded in paraffin. Tissue sections 

were cut (4 μm) and stained with hematoxylin and eosin 

for histological grading. 

 

Statistical analysis 
The data were summarized as Mean ± SEM. 

The significance of mean difference between two 

groups was evaluated by Student‟s „t‟ test. The 

significance were evaluated using one way ANOWA. 

 

RESULTS AND DISCUSSION 

The aging process results in an accelerated 

decline of functional capacity, but the mechanisms 

behind this decline are unclear. The free radical theory 

of aging proposes that mitochondrial production of 

reactive oxygen species causes an increase in cellular 
damage with age [26]. This theory has gained strong 

support because it is consistent with many of the 

processes and degenerative diseases observed with 

aging [27].  

 

The objective of this study was to determine 

whether prolonged treatment with DHA would improve 

the ability of old animals to tolerate physiological 

deterioration of aging.  We hypothesized that DHA 

treatment could enhance physiological process in aged 

animals by reducing cellular and mitochondrial 

oxidative damages of the organs. Aging affects organs, 

tissues and cell functions to different extents, resulting 

in a decline in the capacity of the whole organism to 
cope with its environment [4]. 

 

In the present study we measure the effect of 

DHA on lipid profile. Several mechanisms, in addition 

to various components have been suggested to explain 

the lipid-lowering effect of DHA. Khaire et al., [28] 

showed that DHA able to modify cholesterol status by 

its capacity to bind both cholesterol and bile acids. 

These include a direct effect on cholesterol metabolism 

by inhibiting the key enzymes involved in cholesterol 

and fatty acid synthesis [29]. Our finding is 

concomitant with the results of Jones et al., [30] they 
suggested that DHA responsible for improvement in 

serum lipid profile in leading to decreased TG and 

cholesterol synthesis in addition to enhanced LDL 

receptor mediated LDL uptake [31].  

 

Lipid profiles: the lipid profiles were 

investigated and presented in the table-1. The 

concentration of cholesterol was found to be 

significantly (p<0.01) increased in old control rats when 

compared with the young control rats. The treatment 

with DHA found to be reduced in old experimental rats 
as compared to old control rats. The concentration of 

LDL and VLDL were found to significantly (p<0.001) 

increased in old control rats when compared with the 

young control rats while, the treatment with DHA were 

found to be reduced in old rats as compared to old 

control rats. The concentration of HDL was found to be 

reduced significantly (p<0.001) in old control rats when 

compared with the young control rats. The treatment 

with DHA found to be increased in old rats 

experimental rats as compared to old control rats. 

 

In the present study, the serum enzyme levels 
were found to be elevated in 24 months aged control 

rats while the co-daministration of DHA revealed 

normal when compared with their respective control.  

With advancing age numerous physiological changes 

take place and they are reflected by the physical and 

biochemical perturbations in the animal, resulting in a 

difference in proportion of endogenous metabolites 

excreted in serum and urine. There have been reports of 

NMR studies providing evidence that ageing reduces 

the production of energy via oxidative phosphorylation 

due to interference with many key enzymatic processes 
of TCA cycle (Tripathi et al., 2008) [32]. Moreover, 

some previous studies in mice have reported age related 

perturbations in TCA cycle enzymes and impairment in 

energy pathways.  

 

The data of the liver and kidney function test 

were investigated and presented in the table-2.  ALP, 

SGOT and SGPT were found to be increased 
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significantly (p<0.001) in the old rats when compared 

with the young rats. DHA treatment to aged rats 

exhibited significant (p<0.05) reduction in APL, SGOT 

and SGPT. The concentration of urea and creatinin 

were found to be increased significantly (p<0.001) in 

old control rats when compared with the young control 
rats while, the old DHA treated rats exhibited marked 

reduction in old experimental rats. The concentration of 

HDL was found to be significantly (p<0.001) decreased 

in old rats. The DHA administration significantly 

(p<0.01) increased the concentration of HDL in old 

experimental rats. 

 

The role of oxidative imbalance in aging is a 

widely discussed concept (Phillips et al., 2013), and the 

arguments on the role of oxidative stress and 

mitochondria may help in understanding the aging as 

evident by Tripathi et al., [12]. Excessive oxidative 
stress leads to cell damage and apoptosis [33]. The 

mitochondria contains array of respiratory chain, where 

water is produced from the reduction of two molecules 

of oxygen and produced energy in the form of ATP 

[34]. Defects in the respiratory chain yield partially 

reduced free-radical products of oxygen, such as 

superoxide (O–
2), hydrogen peroxide (H2O2) and OH* 

radicals, which are highly toxic and damage normal 

cellular constituents by reacting with them [35] and 

hence they are called reactive oxygen species (ROS) 

[36].  
 

The lipid peroxide levels were found to be 

significantly (p<0.001) increased in the liver, kidney 

and heart of old rats as compared with the young rats. 

The maximum increment was observed in kidney. The 

treatment with DHA to old rats found to be significantly 

(p<0.001) reduced when compared with the old control 

rats.  The protein carbonyl content were found to be 

significantly (p<0.001) increased in the liver, kidney 

and heart of old rats as compared with the young rats. 

The maximum increment was observed in heart 

followed by kidney and liver. The treatment with DHA 
to old rats found to be significantly (p<0.001) reduced 

when compared with the old control rats. The lipofuscin 

content were found to be significantly (p<0.001) 

increased in the liver, kidney and heart of old rats as 

compared with the young rats. The maximum increment 

was observed in liver followed by kidney and heart. The 

treatment with DHA to old rats found to be significantly 

(p<0.001) reduced when compared with the old control 

rats. 

 

Increased lipid peroxidation (LPO) and protein 
oxidation are the major consequence associated with 

oxidative stress. Tissue is highly enriched in long chain 

polyunsaturated fatty acids (PUFAs) particularly 

arachidonic acid and docosahexaenoic acid (DHA) 

which play important role in structural and biological 

functions. Transport of long chain PUFAs from plasma 

may important roles because of the limited ability to 

synthesize long chain PUFAs, in the face of high 

demand for them [37,38]. In the present study, 

peroxidative reactions were evaluated by estimating 

lipid peroxide levels, protein oxidation and lipofuscin. 

Rapid increase of lipid peroxides, and conjugated 

dienes are closely related to peroxidation of lipids. Our 

result demonstrating increased LPO and their 
peroxidative products in 12 months and 24 months old 

rats supported to the findings of the previous studies 

[39-40].  

 

The decrease in the antioxidative defenses 

(SOD, CAT, GSHPx, GR and GSH) accompanied with 

the increased levels of lipid peroxides. On the other 

hand, co administration with DHA found to be reduced 

LPO levels in different regions of the brain. Among 

various antioxidative mechanisms in the body, SOD is 

thought to be one of the major enzymes which protects 

against tissue damage caused by the potentially 
cytotoxic free radicals [41]. It is therefore possible that 

the decrease in SOD activity with age may be closely 

related to the mitochondrial stress. It is point out that in 

general the activity of catalase declines during the 

maturation of the animal to adulthood. Thus glutathione 

peroxidise and glutathione reductase plays an important 

role in maintaining the reducing potential of the cells.  

 

Activity of superoxide dismutase (SOD) were 

found to be significantly (p<0.001) reduced in the liver, 

kidney and heart of old rats as compared with the young 
rats. The maximum decrement was observed in heart 

followed by kidney and liver. The treatment with DHA 

to old rats found to be significantly (p<0.01) reduced 

when compared with the old control rats. Activity of 

catalase were found to be significantly (p<0.01) reduced 

in the kidney of old rats as compared with the young 

rats. The maximum decrement was observed in heart 

followed by kidney and liver. The treatment with DHA 

to old rats found to be significantly (p<0.05) reduced 

when compared with the old control rats. Activity of 

GPx were found to be significantly (p<0.001) reduced 

in the liver, kidney and heart of old rats as compared 
with the young rats. The maximum decrement was 

observed in heart followed by kidney and liver. The 

treatment with DHA to old rats found to be significantly 

(p<0.01) increased when compared with the old control 

rats. The reduced glutathione content (GSH) were found 

to be significantly (p<0.001) reduced in the heart, 

kidney and liver of old rats as compared with the young 

rats. The maximum decrement was observed in heart 

followed by kidney and liver. The treatment with DHA 

to old rats found to be significantly (p<0.01) reduced 

when compared with the old control rats. 
 

The histopathological (H & E stained) 

photomicrograph of liver section of young control (A), 

Young experimental (B), old control (C) and old 

experimental (D) presented in figure-1. Young control 

and young experimental rats showed well architecture 

of the hepatocytes while old control rats exhibited 

specific changes were seen as mild congestion, diffused 
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nucleus and necrotic cells in the section of liver 

micrograph as compared to young control rats. DHA 

treated old rats showed marked reduction in 

abnormality in the cellular changes of liver when 

compared with the old control rats.  

 
The histopathological (H & E stained) 

photomicrograph of kidney cortex of young control (A), 

Young experimental (B), old control (C) and old 

experimental (D) presented in figure-2. Young control 

and young experimental rats showed well architecture 

of the cells while old control rats exhibited specific 

changes were seen as mild congestion in the glumeroli, 

focal congestion and vacuolar (hydropic) degeneration 

of tubular cells as compared to young control rats. DHA 

treated old rats showed marked reduction in 

abnormality in the cellular changes of kidney when 

compared with the old control rats.  
 

The supplementation of DHA found to be 

reversible changes were observed in the old rats. Our 

results show protection against cellular aging by DHA 

involving the damage of lipid and protein layer of the 

cell by the increased production of ROS. It has been 

shown that DHA exhibited protective effect against 

aging [42]. A number of studies in rats and mice have 

examined the changes in the morphology of the kidney, 

liver and heart with advancing age [43]. Studies in aged 

rodent models have shown that left ventricular mass 

increases and individual ventricular myocytes are 

hypertrophied across various species. The total number 

of ventricular myocytes decreases with age in the rat 

heart, likely as a result of an increase in necrotic and 

apoptotic cell death. Contractile function also appears to 

change with age in animal models [44-46].  
 

Age-associated loss of kidney and liver 

function has been recognized for decades. With aging, 

many subjects exhibit progressive decreases in 

glomerular filtration rate (GFR) and renal blood flow 

(RBF), with wide variability among individuals. In 

addition, age-related changes in liver function were 

observed [47] it may be due to increased dilatation and 

cellular changes observed by histopathology in our 

study. Namely, in the liver, heart and kidney aging 

causes oxidative damage, probably as a consequence of 

significant lowering of antioxidant profile. Our results 
demonstrated that prolonged DHA supplementation can 

significantly improve hepatic, renal and cardiac 

function in old rats. Therefore, these results indicate 

that DHA is endowed with antiaging and antioxidative 

property and DHA exert their hepatoprotective, 

nephroprotective and cardioprotective effect via 

controlling lipid peroxidation and protection of cellular 

changes by reducing oxidative stress. Namely, in the 

liver and kidney aging causes oxidative damage, 

probably as a consequence of significant lowering of 

antioxidant profile.  

 

Table-1: Lipid profiles in control and experimental of young and old rats 

 
YC YEx OC OEx 

Total Lipid (mg/ml) 360.5± 38.4 371.5 ± 43.4 347.4 ± 33.2 394.6 ± 36.4 

Cholesterol (mg/ml) 87.55 ± 9.7 91.5 ± 12.7 137.2 ± 32.7# 107.6 ±23.4* 

Triglycerides (mg/ml) 75.6 ± 2.5 69.6 ± 2.5 79.4 ± 12.7 74.7 ± 19.7 

LDL (mg/dl) 46.6 ± 6.9 49.3 ± 6.8 102.9 ± 5.6# 77.5 ± 6.6* 

VLDL (mg/dl) 27.4 ± 1.2 29.2± 1.3 42.4 ±1.4# 29.4 ± 1.7* 

HDL (mg/dl) 59.8 ± 4.3  57.3 ± 5.3 29.9 ± 2.7# 41.5 ± 4.4* 

Values are expressed as mean ± SEM six animals (N=6) in each group. he values of total lipid (TL), total cholesterol 

(TC), triglycerides (TG), low density lipoprotein (LDL), Very low density lipoprotein (VLDL) and high density 

lipoprotein (LDL) in young control (YC), Young Experimental (YEx), Old control (OC) and Old experimental (OEx) 

groups. Sstatistical significance was determined by one way ANOVA followed by Neuman Keules post hoc test between 
groups. Superscripts relate significant (p< 0.05) comparison to YC with OC (#) and OC with OEx (*).  

 

Table-2: Clinical chemistry test in control and experimental of young and old rats 

 
YC YEx OC OEx 

ALP 28.3 ± 3.9 26.9 ± 4.9 57.1 ± 4.5# 38.5 ± 4.1* 

SGOT 17.5 ± 2.7 16.7  ± 3.5 36.4 ± 3.8# 27.6 ± 2.3* 

SGPT 13.8 ± 2.8 14.2 ± 2.8 31.1 ± 11.6# 18.0 ± 2.2* 

Urea 34.2 ± 4.8 33.8 ± 5.1 65.2 ± 15.5# 55.2 ± 5.8* 

Creatinin 0.68 ± 0.6 0.72 ± 0.6 1.72 ± 0.6# 0.93 ± 0.6* 

Glucose 146.5 ± 23.3 147 ± 27.5 98.5 ± 29.5# 124.2 ± 23.3* 

Values are expressed as mean ± SEM for eight animals (N=8) in each group. The concentration of Alkaline phosphate  

(ALP; KA), serum oxaloacetic acid transaminase (SGOT; U/ml), serum glutamine pyruvate transaminase (SGPT; U/ml), 

Urea, Creatinin and glucose in serum of young control (YC), Young Experimental (YEx), Old control (OC) and Old 

experimental (OEx) groups. Sstatistical significance was determined by one way ANOVA followed by Neuman Keules 

post hoc test between groups. Superscripts relate significant (p< 0.05) comparison to YC with OC (#) and OC with OEx 

(*).  
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Table-3: Oxidative stress parameters in control and experimental of young and old rats 

 

  YC YEx OC OEx 

LPO Liver 258.0 ±12.4 262.1±13.2 378.5 ± 22.2# 288.4 ± 13.2* 

Kidney 222.0 ±11.6 220.0 ± 9.4 342.0 ±14.4# 299.0 ±11.2* 

Heart 234.0 ± 9.8 243.0 ± 10.5 345.0 ± 9.4# 319.0 ±10.4* 

PC Liver 12.85±1.2 13.45 ±1.3 18.85 ±1.8# 13.45 ± 1.1* 

Kidney 14.85 ±1.1 13.45 ± 1.2 23.85 ± 2.#1 17.45 ±1.6* 

Heart 15.6 ±1.2 14.9 ± 1.3 25.3 ± 2.2# 18.2 ± 1.9* 

LIF Liver 3.7 ± 0.12 3.6 ± 0.13 16.4 ± 0.22# 12.1 ± 0.15* 

Kidney 4.2 ± 0.14 4.0 ± 0.15 14.2 ± 0.21# 8.5 ± 0.14* 

Heart 5.4 ± 0.18 5.1 ± 0.16 18.3 ± 0.25# 13.2 ± 0.12* 

Values are expressed as mean ± SEM for eight animals (N=8) in each group. The concentration of lipid peroxide levels 

(LPO; nmole MDA / g tissue), protein carbonyl (PC; nmole carbonyl content/mg protein) and lipofuscin (LIF; unit / g 
tissue) in young control (YC), Young Experimental (YEx), Old control (OC) and Old experimental (OEx) groups. 

Sstatistical significance was determined by one way ANOVA followed by Neuman Keules post hoc test between groups. 

Superscripts relate significant (p< 0.05) comparison to YC with OC (#) and OC with OEx (*).  

 

Table-4: Antioxidant profiles in control and experimental of young and old rats 

 

  YC YEx OC OEx 

SOD Liver 5.1 ± 0.12 5.4 ± 0.13 4.1 ± 0.15# 5.0 ± 0.19* 

Kidney 4.9 ± 0.15 5.1 ± 0.17 3.8 ± 0.12# 4.6 ± 0.14* 

Heart 4.2 ± 0.14 4.3 ± 0.13 3.2 ± 0.11# 4.6 ± 0.12* 

CAT Liver 2.7 ± 0.08 2.9 ± 0.04 2.2 ± 0.06# 3.2 ± 0.03* 

Kidney 2.3 ± 0.07 2.5 ± 0.05 1.9 ± 0.05# 3.1 ± 0.07* 

Heart 2.7 ± 0.08 2.9 ± 0.08 1.6 ± 0.04# 1.2 ± 0.04* 

GPx Liver 99.2 ± 8.8 102.3 ± 9.8 84.6 ± 5.8# 105.6 ± 9.8* 

Kidney 82.4 ± 7.8 85.2 ± 9.8 67.3 ± 5.8# 94.3 ± 7.8* 

Heart 66.2 ± 6.8 71.3 ±7.8 52.5 ± 6.6# 67.3 ± 6.4* 

GSH Liver 6.2 ± 0.8 6.4 ± 0.9 5.2 ± 0.3# 6.8 ± 0.4* 

Kidney 6.2 ± 0.5 6.4 ± 0.8 4.9 ± 0.4 5.8 ± 0.5* 

Heart 4.5 ± 0.3 5.0 ± 0.4 3.8 ± 0.3# 4.9 ± 0.4* 

Values are expressed as mean ± SEM for eight animals (N=8) in each group. The activity of concentration of the 

superoxide dismutase (SOD; unit / mg protein), catalase (CAT; unit / mg protein), and glutathione peroxidase (GPx; 
NADPH oxidized / min mg protein) and reduced glutathione (GSH; µg / g tissue) in young control (YC), Young 

Experimental (YEx), Old control (OC) and Old experimental (OEx) groups. Sstatistical significance was determined by 

one way ANOVA followed by Neuman Keules post hoc test between groups. Superscripts relate significant (p< 0.05) 

comparison to YC with OC (#) and OC with OEx (*). 

 

 
Fig-1: Histopathology (H&E stained, 100X) photograph of liver of young control (A), Young Experimental (B), 

Old control (OC) and Old control (C) Old experimental (D) 
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Fig-2:Histopathology (H&E stained, 40X) photograph of kidney of young control (A), Young Experimental (B), 

Old control (OC) and Old control (C) Old experimental (D). 

 

CONCLUSION 

In the present study, the marked biochemical 

and pathological changes were observed in the kidney, 

heart and heart of old rats than those of young animals 

and they are more susceptible for oxidative stress 

induced cell death, it may be advancing age. The 

remarkable finding was pointed out that DHA 

supplementation recovers the aging induced changes in 
liver, kidney and heart.  Therefore, DHA play crucial 

role for the protection of oxidative stress with advance 

aging of animals. However, further studies are required 

in other models to unravel the role of DHA in the 

pathophysiology of aging. However we recommend the 

anti-aging and antioxidant property of DHA.  
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