Changes in Serum Lipid Profile of Albino Rats Fed on Canola Oil
Supplemented with Atherogenic Elements: 18 weeks study
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Amongst lipid lowering factors, the dietary intervention for treating hyperlipidaemia and atherosclerosis associated
ailments is physiological and gratifying. Canola is rich in monounsaturated fatty acids and is locally cultivated and cost
effective. The criterion of the study was to determine the status of serum lipid profile in albino rats fed on canola oil diets
for prolonged period of 24-weeks and to compare the same with those fed on canola oil supplemented with atherogenic
elements. Results demonstrate that moderate amounts of canola oil (2.9% in diet) has triglyceride and cholesterol lowering
effects. Both moderate and high amounts of canola o0il (20%) decrease serum LDL-c profiles and resist lowering of HDL-c
levels in rats fed with canola oil alongwith atherogenic elements. Conclusions: These findings reveal canola oil amongst
the important supplement of monounsaturated fatty acids in animals and these findings may be generalized for humans.
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Hyperlipidaemia is virtually and universally acknowledged
to be the major msk factor for atherosclerosis and other
cardio-vascular diseases especially coronary artery disease
(CAD) leading to the angina pectoris, acute myocardial
infarction, sudden cardiac arrest, ischemic heart disease
and hypertension depending upon severity of narrowing of
the vessels" ®. Selection of dietary lipids is one of the
factors that play an important role in regulating
byperlipidaemia. There is growing evidence that patients
cam improve their lipid profiles and decrease
cardiovascular events by switching their diet from
samrated and polyunsaturated fats or monounsaturated
fats. It is because increased intake of saturated fats leads to
oxidation of LDL-c and increase its uptake by
macrophages, foam cell formation within the arterical
intima and development of coronary artery obstruction’.
The change from saturate to unsaturated diets may
improve endothelial dynamics, reduce oxidation of LDL-c
and atherosclerosis and enhance thrombolytic activity by
decreasing platelet aggregation which is associated to
thrombus formation and the risk of stroke and myocardial
infarction®. It has been observed that people taking diet
high in olive oil had lowest plasma TC and LDL-c levels
in comparison to others that had used western diet (rich in
saturated fatty acids’. Monounsaturated fatty acids are
present in olive oil, certain nuts, rape-seed and canola oils.

It is reported that canola oil (n-3 fatty acid rich) diet
in albino rats increases HDL-c and lowers LDL-c and
preserves the myocardium more than the standard
cholesterol-rich diet’. Further, canola oil diet enriched in
monounsaturated fatty acids decreased TC and LDL-c
serum levels as compared to saturated fats’. The long-term
effects of intake of canola oil in rats are unknown. Hence
the present study was carried out to observe the effects of
prolonged intake of canola oil supplemented with
atherogenic elements on serum lipid profiles.

Materials and Methods
An experimental study was planned and sixty albino rats

divided into five groups of twelve animals were selected
(A to E). Diets were prepared for five different groups ;.
The diets were composed of wheat, starch, casein, glucose,
choline/methionine, mineral and vitamin mixtures in an
appropriate quantities by substitutions with different
amount of canola oil for each of other four groups B, C, D
and E. Group A was kept as control on routine synthetic
diet. The experimental diets, consisting of 2.9 % canola oil
(B), 2.9% canola oil + atherogenic element, bile salts
0.3%, propylthiouracil, 0.1% and cholesterol 1.00%, (C),
20 % canola oil (D) and 20 % canola oil + atherogenic
element (E) were started. These diets were continued for
18 week and 2ml blood samples at zero and 18 weeks were
collected after overnight fasting. TG, TC and HDL-c were
estimated by Randox kits using enzymatic colorimetric
methods. LDL-c was calculated by Friedwald formula. The
statistical analysis was done by the help of student’s t’ test
and level of significance was determined.

Results
Results and level of significance of these groups are given
in tables 1-4.

Table 1. Variations in triglycerides (mmol/L) levels (n=12,£5D).

Groups Zero-week 18-week

A 1.139 £ 0.069 1.272+£0.073
B 1.111 £ 0.075 *1.103 £ 0.059
L& 1.157 £ 0.071 *1.157 £ 0.049
D 1.120 £ 0.062 *1.166 + 0.055
E 1.114 £ 0.071 *1.198 £ 0.041

A vs B,C.D.E is highly significant (p<0.001) at 18-week.

Table 2 Variations in total cholesterol (mmol/L) contents (n=12+SD).

Groups Zero-week 18-week

A 2.041 £0.123 2.267 £0.135
B 2.028 £0.108 2.168+0.122
(& 2.038 £0.135 2173 £0.145
D 2.082+0.147 *2.013 £ 0.081
E 2.080+0.124 *2.090 + 0.098

A vs D,E is highly significant (p<0.001) at 18-week.
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Table 3. Variations in LDL-¢ (mmol/L) contents (n=12,+S.D.).

Groups Zero-week 18-week

A 0.923 +0.057 1.057 £0.079
B 0.960 + 0.083 1.007 £0.105
C 0.901 0,142 1.048 +0.143
D 0.965 + 0.141 *0.788 +0.048
E 0.995 +0.141 *0.923 £ 0.061

A vs D.E is highly significant (p<<0.001) at 18-week.

Table 4. Variations in HDL-¢ (mmol/L) levels (n=12,£5.D.).

Groups Zero-week 18-week

A 0.615 £ 0.038 0.635 + 0.041
B 0.583 +0.028 0.638 +0.041
c 0.011 £0.031 0.612 +0.033
D 0.615£0.039 *0.711 £ 0.048
E 0.614+0.038 0.632 + 0.041

A vs D is highly significant (p<0.001) at 8-week.

Discussion

Hyperlipidaemia is progressive, largely irreversible and
primarily dependent on life style factors especially on diet
and is difficull to manage effectively with drug therapy.
Restriction of the intake of the fat and selective use of fat
or oils may be first line intervention for hyperlipidaemia.
Saturated fatty diets usually cause elevations of serum TC
and LDL-c levels which contribute to the development of
atherosclerosis that leads to CHD. Amongst various serum
lipids, TC has received too much importance because of its
strong and consistence association with CHD. It has been
demonstrated that the significant elevation of LDL-c level
is positively associated while elevation of HDL-c is
negatively associated with the development of CHD. High
TC and LDL-c levels increase the risk of CHD, while
raised HDL-c is a powerful protective factor against
CHD'"®,

The effects of dietary constituents on hyper-
cholesterolaemia and atherosclerosis have received much
attention because vegetable proteins polyunsaturated fatty
acids and dietary fiber appeared to lower the blood TC and
events of atherogenic progress''. There are growing
evidences that patients can improve lipids levels and may
avoid cardiovascular events by using in their diets
monounsaturated fatty acids rather than saturaied. Because
polyunsaturated fatty acids intake increases the oxidation
of LDL-c which enhances the uptake of LDL-c by
macrophages leading to foam cell formation phenomenon
and causing CHD®, the change from the advancing use of
polyunsaturated fatty acids towards monounsaturated fatty
acids may decrease the risk of stroke and MI*. Among the
cost effective and monounsaturated fatty acids rich oils,
canola oil was used to assess the serum lipid profile.

Serum TG levels lowered in experimental groups
(canola oil diet groups) at 18 week. Our findings are in
consistent with the published work™'?. The rise of TG in
high canola vs low canola may be due to increased
concentration of high fat (20 % canola vs 2.9 % canola)
and this is in confirmation with the literature'. Serum TC
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levels lowered in canola oil diets groups suggesting that
monounsaturated fats cause hypocholesterolaemia as
observed by Keys et al 1970 . TC levels lower in high
canola groups because of cholesterol lowering effects of
oleic acid by enhancing the LDL-c receptors. Similar
profiles were shown by Matheson et al 1996 using canola
oil in human volunteers.

Serum HDL-c levels at 18 weeks were increased in
high canola oil diet group without atherogenic supplement
but lowered in atherogenic diet groups as demonstrated '®
"7 suggesting that monounsaturated fatty acids favourably
increase HDL-c¢ levels. Serum LDL-c levels at 18 week
were decreased non-significantly. High canola oil diet
showed decrease at 18 weeks. Similar findings are
documented by and consistent with literature'® '°. These
studies demonstrate that prolonged intake of canola oil in
albino rats is effective way to reverse the existing
atherosclerotic lesions and hyperlipidaemia as a
physiological dietary intervention.
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