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The effects of 10% dried mushroom and 300 mg mushroom extract on the lipid profile, lipid 
peroxidation and liver functions of rats were evaluated and compared with L-carnitine. Food intake, 
body weight and histological examination of liver tissues were also evaluated. Supplementation diet of 
rats with 10% dried mushroom, 300 mg mushroom extract and 300 and 600 mg L-carnitine resulted in a 
significant decrease in total lipids, triglycerides, total cholesterol, low-density lipoprotein, very low-
density lipoprotein, aspartate amino transferase (AST) enzyme, alanine amino transferase (ALT) 
enzyme, alkaline phosphatase (AP) enzyme, malonaldehyde (MAD) and body weight compared to 
control. However, glutathione peroxidase enzyme (GSH) and food intake were significantly increased in 
rats supplemented with 10% dried mushroom, 300 mg mushroom extract and 300 and 600 mg L-
carnitine. Liver tissues of rats were improved by the supplementation with 10% dried mushroom and 
300 mg L-carnitine. However, the supplementation with 300 mg mushroom extract and 600 mg L-
carnitine were more effective in improving the liver tissues. These results suggest that mushroom and 
their extract can improve the antioxidant status during ageing and minimize the occurrence of age-
associated disorders associated with involvement of free radicals.  
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INTRODUCTION 
 
Aging is associated with biochemical and structural 
alterations which are thought to result in motor and 
cognitive impairments and in increased susceptibility to 
neurodegenerative diseases (Freo et al., 2002; Terry and 
Buccafusco, 2003). The free radical theory of aging 
proposed that aging is due to the accumulation of 
unrepaired damage from free radical attack on cellular 
components. Modern thinking theory proposes that aging 
is caused by a shift in the balance between the pro-
oxidative and anti-oxidative processes in the direction of  
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the pro-oxidative state (Harman, 1992; Beckman and 
Ames, 1998; Cadenas and Davies, 2000).  Mushroom 
had high amounts of proteins, carbohydrates and fibers 
with low fat contents (Bárbara et al., 2008). Furthermore, 
mushroom had significant levels of vitamins, namely 
thiamine, riboflavin, ascorbic acid and vitamin D2, as well 
as minerals (Mattila et al., 2000). Regarding their 
medicinal value, mushroom is effective as antitumor, 
antibacterial, antiviral and hematological agents and in 
immunomodulating treatments (Wasser and Weis, 1999; 
Yang et al., 2002). Mushroom species had been shown 
to possess antioxidant capacity in in-vitro systems 
(Ribeiro et al., 2006). Seline and Johein (2007) reported 
that the L-carnitine concentration in mushroom ranged 
from 133 - 530 mg/kg DM (mean 320 mg/kg DM). The 
free L-carnitine concentration in mushroom ranged bet-
ween 73 - 383 mg/kg DM (mean 218 mg/kg DM), which 
represented 65 ± 8% of total carnitine content. L-carnitine, 
a    nutrient  normally  synthesized  from  methionine  and 
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lysine in the liver and kidney. L-carnitine to produce 
energy. L-carnitine deficiency decreases LCFA 
availability for oxidation, thereby resulting in LCFA 
accumulation in the cytosol, and decreased ketone and 
energy production. Other L-carnitine functions include the 
maintenance of adequate free coenzyme-A required for 
various metabolic pathways, the protection of cells 
against toxic accumulation of acyl-coenzyme-A com-
pounds by shuttling acyl groups out of the mitochondria, 
and the storage and transport of energy (Catherine et al., 
2006). Also, L-carnitine supports the immune system and 
enhances the antioxidant system (Bremer, 1997). The 
objectives of this study were to evaluate the effects of 
dried mushroom and mushroom extract on the lipids 
profile, lipid peroxidation and liver functions of aging rats 
as compared with L-carnitine.  
 
 
MATERIALS AND METHODS 
 
The mushroom P. ostreatus was purchased from the Food 
Technology Research Institute, Agricultural Research Center. L-
carnitine was purchased from Sigma Chemical Co. (St. Louis, MO, 
USA). Total cholesterol, HDL-cholesterol, LDL-cholesterol, total 
lipids, alkaline phosphatase (AP), aspartate amino transferase 
(AST), alanine amino transferase (ALT), glutathione peroxidase 
(GSH) and malonaldehyde (MDA) kits were obtained from Randox 
Laboratories Ltd, England. 
 
 
Preparation of the dried mushroom and mushroom extract 
 
The mushroom P. ostreatus was dried in the shade and then finely 
powdered. Dried mushroom were ground to pass through a 60 
mesh sieve. Fifty grams of dried mushroom were extracted with 150 
ml of 95% ethanol using a Soxhlet apparatus. The residue was 
filtered and concentrated to a dry mass by vacuum distillation and 
used as mushroom extract. 
 
 
Experimental animal 
 
Male albino rats of Wister strain weighing approximately 310 ± 6 g 
were used. A total of thirty Albinos male rats were raised in the 
animal house of Food Technology Research, Agriculture Research 
Center, Giza, Egypt. The animals were fed with a basal diet for 7 
days as an adaptation period. The basal diet was formulated 
according to AIN (1993) and consisted of casein (12%), corn oil 
(10%), cellulose (5%), salt mixture (4%), vitamin mixture (1%) and 
starch (68%); Water was available ad libitum. The animals were 
divided to five groups; the first group (control) was fed with the 
basal diet. The second and the third groups were fed with L-
carnitine (300 and 600 mg/kg body weight/day, respectively), in 
0.89% saline at physiological pH. The fourth and fifth groups were 
fed with 10% dried mushroom and 300 mg/kg body weight/day 
mushroom extract, respectively. Blood samples were taken at the 
start and the end of experiment (4 weeks). The blood samples were 
obtained from orbital plexus venus by means of fine capillary glass 
tubes according to the method described by Schermer (1967). The 
blood samples were placed in dray and clean centrifuge tubes and 
allowed to clot for 1 - 2 h at room temperature. Serum was removed 
using a Pasteur pipette and centrifuged for 20 min at 1100 x g. The 
clean  supernatant   serum   was  kept  frozen  until  analysis.  Body  

 

 
 
 
 
weights of animals were recorded at the start and the end of 
experiment.  
 
 
Measurements of biochemical variables 
 
The serum triglycerides, low density lipoprotein (LDL), high-density 
lipoprotein (HDL), total cholesterol and total lipids were determined 
according to the methods described by Fossati and Prencipe 
(1982); Friedwald et al. (1972); Demacker et al. (1980); Richmound 
(1973); Frings and Dunn (1979), respectively. Alanine amino 
transferase (ALT), aspartate amino transferase (AST) and alkaline 
phosphatase (AP) enzymes were measured according to the 
methods described by Bergmeyer and Harder (1986); Kachmar and 
Moss (1976); Varley et al. (1980), respectively. Glutathione 
peroxidase enzyme (GSH) and malonaldehyde (MDA) were 
determined according to the methods described by Hu (1994); 
Jentzsch et al. (1996). 
 
 
Histopathology examinations 
 
Small specimens of the organs liver were taken from each 
experimental group, fixed in neutral buffered formalin, dehydrated in 
ascending concentration of ethanol (70, 80 and 90%), cleared in 
zylene and embedded in paraffin. Sections of 4 - 6 µm thickness 
were prepared and stained with hematoxylin and eosin according to 
Bancroft et al. (1996).  
 
 
Statistical analysis 
 
The results recorded as the mean ± SD of seven replicates. The ex-
perimental data were subjected to an analysis of variance (ANOVA) 
for a completely randomized design using the Statistical Analysis 
System (SAS, 2000). Duncan’s (1995) multiple range tests were 
used to determine the differences among means at the level of 5%. 

 
 
RESULTS AND DISCUSSION 
 
 
Effect of dried mushroom, mushroom extract and L-
carnitine on lipids profile of aging rats  
 
Data shown in Table 1 showed the effect of 10% dried 
mushroom, 300 mg mushroom extract and L-carnitine on 
total lipids, triglycerides and total cholesterol. Total lipids 
was significantly (p ≤ 0.05) reduced in rats supplemented 
with mushroom and L-carnitine. The reduction in the total 
lipids was ranged between 6.85 - 13.79%. There was no 
significant (p > 0.05) difference in total lipids between rats 
supplemented with 300 mg L-carnitine and those supple-
mented with 10% dried mushroom. Rats supplemented 
with 600 mg L-carnitine had a higher (p ≤ 0.05) total lipids 
than those supplemented with 300 mg mushroom extract. 

Supplementation of rats diet with mushroom and L-
carnitine resulted in a significant (p ≤ 0.05) decrease in 
triglycerides and total cholesterol. Triglycerides were 
reduced by 30.47 - 40.92%. However, total cholesterol 
was reduced by 16.38 - 27.0%.  Supplementation of rats 
diet with 300 mg mushroom extract and 600 mg
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Table 1. Effect of dried mushroom (DM), mushroom extract (ME) and L-carnitine (LC) on lipid profile of aging rats. 
 

Groups 
Total lipids Triglycerides Total cholesterol 

0 week 4 weeks % Changes 0 week 4 weeks % Changes 0 week 4 weeks % Changes 

Aged rats control  482.64 ± 9.34
 

475.05 ± 4.88
a
 -1.57 197.6 ± 10.16

 
165.32 ± 13.18

a
 -16.33 165.28 ± 4.68 158.74 ± 4.37

a
 -3.95 

Aged rats with 300 mg LC  480.23 ± 4.98 443.11 ± 6.96
b
 -8.45 202.5 ± 8.71 140.78 ± 3.93

b
 -30.47 161.51 ± 3.81 135.05

b 
± 4.67

b
 -16.38 

Aged rats with 600 mg LC  479.65 ± 5.57 425.73 ± 6.25
c 

-11.24 195.85 ± 9.64 121.55 ± 5.25
c
 -37.93 163.25 ± 3.69 119.16 ± 3.82

c
 -27.00 

Aged rats with 10% DM  475.60 ± 8.23 442.95 ± 6.4
b 

-6.85 205.30 ± 11.21 135.46 ± 4.44
b
 -34.0 162.60 ± 4.02 131.47 ± 5.77

b
 -19.13 

Aged rats with 300 mg ME  480.05 ± 7.54 413.82 ± 2.39
d 

-13.79 202.70 ± 6.34 119.73 ± 1.47
c
 -40.92 160.52 ± 4.53 120.00 ± 3.65

c
 -25.24 

LSD 10.16 7.87 - 11.34 12.12 - 5.34 7.76 - 
 

Values are means ± SD of 6 rats from each group. Means in the same column with different superscripts are significantly different (p ≤ 0.05). 

 
 
 
L-carnitine were more (p ≤ 0.05) effective in 
reducing triglycerides and total cholesterol than 
those supplemented with 10% dried mushroom 
and 300 mg L-carnitine. On the other hand, 
supplementation of rat’s diet with 300 mg 
mushroom extract and 600 mg L-carnitine were 
similar (p > 0.05) in reducing triglycerides and 
total cholesterol. Supplementation of rat’s diet with 
10% dried mushroom and 300 mg L-carnitine 
were also similar (p > 0.05) in reducing 
triglycerides and total cholesterol.  

Bobek et al. (1994) found that rats fed with 
semisynthetic diet containing 0.3% cholesterol 
and supplemented with 5% dried whole oyster 
mushroom had reduced serum and liver 
cholesterol levels by 32 and 55%, respectively. 
Panchamoorthy and Carani (2007) reported that 
treated rats with L-carnitine caused a significant 
reduced in TG as compared to untreated rats. L-
carnitine is known to promote the transport of 
cytosolic long-chain fatty acids into the 
mitochondrial matrix for β-oxidation, thereby 
providing mitochondrial energy (Diaz et al., 2000; 
Eskandari et al., 2004). L-carnitine may lower 
plasma TG by increasing the utilization and/or 
oxidation of fatty acids for energy or possibly by 

altering very low-density lipoprotein synthesis 
(Tanaka et al., 2004).  
 
 
Effect of dried mushroom, mushroom extract 
and L-carnitine on lipoprotein of aging rats 
 
Data shown in Table 2 showed that the high 
density lipoprotein in rats was not affected (p > 
0.05) by the supplementation with 10% dried 
mushroom and 300 mg L-carnitine. However, rats 
supplemented with 300 mg mushroom extract and 
600 mg L-carnitine had a higher (p ≤ 0.05) value 
of high density lipoprotein than those of the 
control. High density lipoprotein was increased in 
these rats by 23.7 - 29.09%. Low density 
lipoprotein was (p ≤ 0.05) reduced in rats 
supplemented with mushroom and L-carnitine by 
29.22 - 54.39%. Supplementation rats with 300 
mg mushroom extract and 600 mg L-carnitine 
were more (p ≤ 0.05) effective in reducing low 
density lipoprotein than those supplemented with 
10% dried mushroom and 300 mg L-carnitine. On 
the other hand, supplementation of rat’s diet with 
300 mg mushroom extract and 600 mg L-carnitine 
were similar (p > 0.05) in reducing low density 

lipoprotein. Supplementation of rat’s diet with 10% 
dried mushroom and 300 mg L-carnitine were also 
similar (p > 0.05) in reducing low density 
lipoprotein.  

Very low density lipoprotein in rats was (p ≤ 
0.05) reduced by the supplementation with 
mushroom and L-carnitine. Very low density 
lipoprotein was reduced in these rats by 30.44 - 
40.09%. Supplementation of rats diet with 300 mg 
mushroom extract and 600 mg L-carnitine were 
more (p ≤ 0.05) effective in reducing very low 
density lipoprotein than those supplemented with 
10% dried mushroom and 300 mg L-carnitine. 
Supplemented with 300 mg mushroom extract 
and 600 mg L-carnitine was not significantly (p > 
0.05) differ in their effect on very low density lipo-
protein. Also, no significant (p > 0.05) difference 
was found in very low density lipoprotein between 
rats supplemented with 10% dried mushroom and 
those supplemented with 300 mg L-carnitine. 
These results are in agreement with those 
reported by Sidereal and Volgin (1996); Lofgren et 
al. (2005) they found that L-carnitine stabilizes the 
level of lipids peroxidation decreases concen-
tration of total lipids, triglycerides, total cholesterol, 
phospholipids and lipoproteins of low and very low 
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Table 2. Effect of dried mushroom (DM), mushroom extract (ME) and L-carnitine (LC) on lipoprotein of aging rats. 

  

Groups 
High density lipoproteins Low density lipoproteins Very low density lipoproteins 

0 week 4 weeks % changes 0 week 4 weeks % changes 0 week 4 weeks % changes 

Aged rats control  49.18 ± 2.56 53.31 ± 4.07
c
 +8.40 76.58 ± 4.83 72.37 ± 3.03

a
 -5.49 39.52 ± 2.54

 
33.06 ± 2.63

a
 -16.34 

Aged rats with 300 mg LC  48.36 ± 3.14 55.46 ± 5.44
bc 

+14.68 72.65 ± 3.59 51.42 ± 0.37
b
 -29.22 40.50 ± 1.93 28.17 ± 0.78

b
 -30.44 

Aged rats with 600 mg LC  49.00 ± 3.51 60.61 ± 3.04
ab

 +23.70 75.08 ± 4.69 34.24 ± 0.13
c
 -54.39 39.17 ± 2.31 24.31 ± 1.05

c
 -37.93 

Aged rats with 10% DM  47.65 ± 2.76 52.73 ± 3.61
c 

+10.66 73.89 ± 4.72 51.65 ± 3.10
b
 -30.09 41.06 ± 1.49 27.09 ± 0.88

b
 -34.02 

Aged rats with 300mg ME  48.53 ± 3.85
 

62.65 ± 
 
2.97

a
 +29.09 71.45 ± 5.88

 
33.40 ± 1.18

c
 -53.25 40.54 ± 1.67 23.95 ± 1.55

c
 -40.09 

LSD 4.06 6.92 -- 6.28 3.69 -- 2.81 2.55 -- 
 

Values are means ±SD of 6 rats from each group. Means in the same column with different superscripts are significantly different (p ≤ 0.05). 
 
 
 

Table 3. Effect of dried mushroom (DM), mushroom extract (ME) and L-carnitine (LC) on liver functions of aging rats. 
 

Groups Aspartate aminotransferase (AST) Alanine aminotransferase (ALT) Alkaline phosphatase (AP) 

0 week 4 weeks % changes 0 week 4 weeks % changes 0 week 4 weeks % changes 

Aged rats control 82.65 ±  2.15 76.85 ± 2.47
a
 -7.02 42.67 ± 1.26

 
40.21 ± 3.45

a 
-5.76 62.01 ± 2.35 62.42 ± 2.46

a
 +0.66 

Aged rats with 300 mg LC 81.26 ± 3.46 62.57 ± 3.71
b 

-23.00 43.52 ± 1.99 34.46 ± 3.31
b 

-20.82 61.53 ± 1.98 48.50 ± 4.95
b 

-21.17 

Aged rats with 600 mg LC 80.39 ± 3.19 45.13 ± 1.63
d
 -43.86 41.75 ± 2.39 26.97 ± 1.59

c 
-35.40 62.37 ± 3.05 32.12 ± 2.14

d 
-48.5 

Aged rats with 10% DM 83.07 ± 2.57 51.69 ± 2.73
c
 -37.78 41.98 ± 2.96 27.05 ± 1.28

c 
-35.57 63.40 ± 2.98 51.00 ± 2.82

b 
-19.55 

Aged rats with 300mg ME 82.45 ± 2.31 49.16 ± 2.95
cd

 -40.33 42.16 ± 3.07 23.24 ± 2.07
c
 -44.88 60.90 ± 3.44 41.72 ± 1.30

c
 -31.4 

LSD 4.16 5.30 -- 3.54 4.26 -- 3.92 4.89  
 

Values are means ±SD of 6 rats from each group. Means in the same column with different superscripts are significantly different (p ≤ 0.05). 
 
 
 

density. 
 
 
Effect of dried mushroom, mushroom extract 
and L-carnitine on liver functions of aging rats 
  
Data in Table 3 indicated that, the aspartate 
amino transferase enzyme (AST) in rats was 
significantly (p ≤ 0.05) reduced by the 
supplementation with mushroom and L-carnitine. 
Mushroom reduced AST enzyme by 37.78 - 
40.33%. However, L-carnitine reduced it by 23 - 
43.86%. Rats supplemented with 300 mg L-

carnitine had a higher (p ≤ 0.05) AST enzyme 
than those supplemented with mushroom and 600 
mg L-carnitine. Those supplemented with 300 mg 
mushroom extract and 600 mg L-carnitine were 
not significantly (p > 0.05) differed in their effect 
on AST enzyme.  

Supplemented rats with mushroom and L-
carnitine had a lower (p ≤ 0.05) alanine amino 
transferase enzyme (ALT) than that of the control. 
Mushroom and L-carnitine reduced ALT enzyme 
by 35.57 - 44.88% and 20.82 - 35.40%, 
respectively. Supplemented rats with 10% dried 
mushroom, 300 mg mushroom extract and 600 

mg L-carnitine were more effective (p > 0.05) in 
reducing ALT enzyme than those supplemented 
with 300 mg L-carnitine. No significant (p > 0.05) 
difference was found in ALT enzyme among rats 
supplemented with 10% dried mushroom, 300 mg 
mushroom extract and those supplemented with 
600 mg L-carnitine. The alkaline phosphatase 
enzyme (AP) in rats was significantly (p ≤ 0.05) 
reduced by the supplementation with mushroom 
and L-carnitine. Mushroom reduced AP enzyme 
by 19.55 - 31.4%, however, L-carnitine reduced it 
by 21.17 - 48.5%. Supplemented rats with 300 mg 
L-carnitine had a higher (p ≤ 0.05) AP enzyme
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Table 4. Effect of dried mushroom (DM), mushroom extract (ME) and L-carnitine (LC) on malonaldehyde (MAD)and glutathione 
peroxidase enzyme (GSH) of aging rats. 

 

Groups MDA (n mol/ml) GSH (U/ml) 

0 week 4 weeks % changes 0 week 4 weeks % changes 

Aged rats control  24.87 ± 2.15 25.32 ± 1.47
a
 +1.80 11.0 ± 3.56 11.51 ± 2.70

d
 +1.64 

Aged rats with 300 mg LC  26.37 ± 2.11 19.01 ± 0.53
c
 -27.9 13.21 ± 3.41 21.86 ± 2.68

c 
+59.1 

Aged rats with 600 mg LC  25.61 ± 1.68 16.98 ± 1.39
d
 -33.69 12.14 ± 2.94 31.49 ± 2.97

a 
+128.6 

Aged rats with 10% DM  23.98 ± 2.52 21.48 ± 1.55
b
 -10.4 10.28 ± 4.62 19.61 ± 1.67

c 
+57.23 

Aged rats with 300mg ME  24.45 ± 1.46 18.15 ± 0.90
cd

 -25.7 14.05 ± 4.09 26.03 ± 2.52
b
 +79.23 

LSD 2.65 2.05  4.76 4.44  
 

Values are means ±SD of 3 rats from each group. Means in the same column with different superscripts are significantly different (p ≤ 0.05). 

 

 

 
than those supplemented with 600 mg L-carnitine. 
Supplemented rats with 10% dried mushroom had a 
higher (p ≤ 0.05) AP enzyme than those supplemented 
with 300 mg mushroom extract. Supplemented rats with 
10% dried mushroom and 300 mg L-carnitine were not 
significantly (p > 0.05) differed in their effect on AP 
enzyme.  

L-carnitine and mushroom restores the changes of 
ALT, AST and AP activities due to their antioxidant 
effects and their ability to act as a radical scavenger, 
thereby protecting membrane permeability. Augustyniak 
and Skrzydlewska (2009) found that ALT and AST after 
ethanol intoxication of their activity increased by about 
80%. L-carnitine partly prevented these changes. It was 
manifested by a statistically significant decrease in the 
activity of ALT and AST, by about 20% in comparison 
with the ethanol group. 
 
 
Effect of dried mushroom, mushroom extract and L-
carnitine on MDA and GSH in aging rats 
 
Data shown in Table 4 indicate that, the MDA was (p ≤ 
0.05) reduced by 10.4 - 33.69% in rats supplemented 
with mushroom and L-carnitine. Supplementation of rats 
diet with 300 mg mushroom extract and 600 mg L-
carnitine were more (p ≤ 0.05) effective in reducing  MDA 
than those supplemented with 10% dried mushroom and 
300 mg L-carnitine. On the other hand, supplementation 
of rats with 300 mg mushroom extract and 600 mg L-
carnitine were similar (p > 0.05) in reducing MDA. 
Supplementation of rats with 300 mg mushroom extract 
and 300 mg L-carnitine were also similar (p > 0.05) in 
reducing MDA. Rats supplemented with 10% dried 
mushroom had higher (p ≤ 0.05) MDA than those 
supplemented with 300 mg L-carnitine. Augustyniak and 
Skrzydlewska (2009) found that administration of L-
carnitine to rats intoxicated with ethanol significantly 
modifications in the serum and liver. The level of MDA 
was decreased by about 30% in the blood serum in 
protects lipids and proteins against oxidative comparison 

to the ethanol group. Glutathione is a major, non-protein 
thiol in living organisms which performs a key role in co-
coordinating the innate antioxidant defense mechanisms. 
It is involved in the maintenance of the normal structure 
and function of cells, probably by its redox and detoxi-
fication reactions (Gueeri, 1995). 

The GSH in rats was significantly (p ≤ 0.05) increased 
by the supplementation with mushroom and L-carnitine. 
Mushroom increased GSH by 57.23 - 79.23%. However, 
L-carnitine increased it by 59.1 - 128.6%. Supplemented 
rats with 300 mg L-carnitine and 10% dried mushroom 
had a lower (p ≤ 0.05) GSH than those supplemented 
with 600 mg L-carnitine and 300 mg mushroom extract. 
Supplemented rats with 10% dried mushroom and 300 
mg L-carnitine were not significantly (p > 0.05) differed in 
their effect on GSH. Supplementation of rats diet with 600 
mg L-carnitine was more (p ≤ 0.05) effective in increasing 
GSH than those supplemented with 300 mg L-carnitine, 
10% dried mushroom and 300 mg mushroom extract. 
Augustyniak and Skrzydlewska (2009) found that L-
carnitine caused a significant increase in the liver and 
blood serum GSH level by 25%. An increase in the levels 
of GSH in aged rats treated with mushroom extract as a 
source of antioxidant has also been reported by 
Jayakumar et al. (2006). 
 
 
Effect of dried mushroom, mushroom extract and L-
carnitine on food intake and body weight of aging 
rats  
 
Table 5 showed the effect of dried mushroom, mushroom 
extract and L-carnitine on food intake and body weight of 
rats. Either L-carnitine or mushroom significantly (p ≤ 
0.05) increased food intake and reduced body weight in 
rats. There was no significant (p > 0.05) difference in food 
intake between rats supplemented with L-carnitine and 
mushroom. Supplementation of rats with L-carnitine was 
more (p ≤ 0.05) effective in reducing body weight than 
those supplemented with mushroom. Supplemented rats 
with 300 mg L-carnitine and 600 mg L-carnitine  were  not
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Table 5. Effect of dried mushroom (DM), mushroom extract (ME) and L-carnitine (LC) on food intake and body weight of aging rats. 
 

Groups Food intake 
Body weight 

Initial final 

Aged rats control  9.3 ± 1.14
b 

312.5 ± 9.84 328.4 ± 8.59
a 

Aged rats with 300 mg LC  17.9 ± 2.13
a
 313.7 ± 8.37 275.4 ± 8.14

c 

Aged rats with 600 mg LC  18.1 ± 1.98
a
 310.8 ± 9.15 267.9 ± 7.62

c
 

Aged rats with 10% DM  17.3 ± 1.85
a
 312.7 ± 9.46 316.3 ± 8.04

b
 

Aged rats with 300mg ME 17.5 ± 1.90
a
 316.9 ± 8.53 312.5 ± 8.16

b
 

LSD 2.35 7.54 8.95 
 

Values are means ±SD of 6 rats from each group. Means in the same column with different superscripts are significantly different (p ≤ 0.05). 

 
 
 

 
 
Figure 1. Effect of dried mushroom (DM), mushroom extract (ME) and 
L-carnitine (LC) on histological examination of liver tissues of aging 
rats. 

 
 
 

significantly (p > 0.05) differed in their effect on body 
weight. Similar effect was observed in rats supplemented 
with 10% dried mushroom and 300 mg mushroom 
extract. The rationale for carnitine supplementation as a 
weight-loss agent is based on the assumption that 
regular oral ingestion of the substance increases its intra-
cellular concentration. This would trigger the increased of 
fat oxidation and gradual reduction of the body’s fat 
reserves (Barnett et al., 1994 and Villani et al., 2000). 

Histopathological examinations 
 
Figure 1 showed the histological examination of liver 
tissues of aged rats fed with basal diet. The examination 
of rats liver tissues showed congestion of the central vein 
and infiltration with chronic inflammatory cells. The 
changes in the liver tissues of aged rats fed with basal 
diet and supplemented with 300 mg L-carnitine and 10% 
dried mushroom are showed slight hydropic degeneration  



 
 
 
 
of hepatocytes and vacuolations of some hepatocytes 
and small focal hepatic necrosis. The examination of liver 
tissues for rats fed with basal diet which was 
supplemented by 600 mg L-carnitine and 300 mg mush-
room extract indicated apparent normal hepatocytes. 
These results agree with those reported by Jayakumar et 
al. (2006). From the above results, it could be concluded 
that mushroom and their extract were comparable to L-
carnitine in controlling lipids oxidation. Dried mushroom 
and their extract can improve the antioxidant status 
during ageing and minimize the occurrence of age-
associated disorders associated with involvement of free 
radicals.  
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