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Effect of Acetic Acid and Clofibrate on Plasma...

ABSTRACT

In this study two major groups of albino adult male rats (3-4 months
old and 155-262g weight) were used as experimental model for this
study. First group contains five healthy rats used as healthy control
group. Second group consisted of twenty rats with atherosclerosis
induced by hydrogen peroxide and cholesterol, which was further
subdivided into four subgroups with five rats in each. First subgroup
was orally treated with sunflower oil alone and considered
atherosclerosis control group, the second subgroup was treated with
300mg clofibrate  drug/kg rat body weight and considered
hypolipidemic standard reference group, third and fourth subgroups
were orally treated with 5.23 and 10.45mg acetic acid’kg body weight,
respectively. Blood samples were collected from retro-ocular eye vein
by "using heparinized capillary tubes. Plasma total lipid (TL), total
cholesterol (TC), high density lipoprotein-cholesterol (HDL-c) and
liver total cholesterol (TC) were determined. Nutritional status of the
rats was estimated throughout body weight gain and apparent
digestibility. Analysis of variance and Duncan test showed that, the
acetic acid caused an increase in plasma TL, TC, very low density
Tlipoprotein-cholesterol and low density lipoprotein-cholesterol (VLDL-
ct+LDL-c), atherogenic indices, and liver TC values and a decrease in
plasma HDL-c. Furthermore, body weight losses and bad nutritional
status were recorded. Therefore, acetic acid was regarded as a
hyperlipidemic material. :

INTRODUCTION

Atherosclerosis is an evision disease caused by blood
hyperlipoproteinemia and arterial and cardiac disorders. The major
concept in this state is controlling the cholesterol metabolism.
Mammalian cells have few LDL risk type receptors. On other hand
Infamilial hypercholesterolemia, the receptor is deficient, therefore
atherosclerosis is common. In other approach, the blood HDL value
which considered to be the protective and useful cholesterol carriers
type, is low (1). The atherogenic ratios TC/HDL and LDL/HDL are
regarded as the important factors in assessing the risk of fatal heart
disease (2). Diet modification for hypercholesterolemic patients is the
first line of lowering cholesterol concentration in blood and liver, but it
had limited efficacy. Therefore, the patients, who are taking cholesterol
lowering drugs for long term, (more than 5 years), unfortunately those

- drugs may be increased cancer mortality (3).

Clofibrate (Atromid-S), the ethyl ester of chlorophenoxyisobutyric
acid, is hydrolyzed and absorbed in gastrointestinal track, resulting anion
transported material in plasma bounded to albumin. Clofibrate was used
as vehicle for androsterone, it lowers the concentration of plasma
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lipid content of diet, eliminated feces weight, feces lipid content,
apparent digestibility (dry matter absorption by rats) and dietary lipid
absorption percentages between the atherosclerotic rat groups orally
treated with acetic acid and clofibrate.

The body weight gains of atherosclerotic rat groups were lower than
that weight of healthy control rat group. Those body weight gains of
atherosclerotic rats treated with acetic acid were lower than the weight
gain of rat group treated with clofibrate. The ingested diet and
eliminated feces of atherosclerotic rats treated with acetic acid were
lower than that weights of atherosclerotic rats treated with clofibrate and
in turn lower than that weights of healthy control rat group. Apparent
digestibility of atherosclerotic rat groups treated with acetic acid were
lower than that digestibility of rat treated with clofibrate and also in
turn, were lower than the digestibility of healthy rat control group.
Acetic acid may caused bad digestibility in atherosclerotic rats
comparing with healthy rat group. The dietary lipid absorption of
atherosclerotic rat groups treated with acetic acid was higher than that
absorption of rat treated with clofibrate. Lipid absorption of the
atherosclerotic rats was lower than that absorption of healthy rats.

Table (4) showed a significant differences (p<0.05) between plasma
TL, TC HDL-c, VLDL-c+LDL-c levels of atherosclerotic rat groups
orally treated with clofibrate and acetic acid compared with healthy and
atherosclerotic rat control groups. Furthermore, there were significant
differences (p<0.05) between atherogenic indices and liver TC level of
the atherosclerotic rat groups treated with clofibrate and acetic acid
compared with healthy and other atherosclerotic rat groups. The TL,
TC, VLDL-c+LDL-c levels, atherogenic indices and liver TC of
atherosclerotic rat groups treated with 300mg clofibrate hypolipidemic
drug were lower than that of atherosclerotic rat control group. In
addition, HDL-c of the clofibrate rat group was higher than that of
atherosclerotic control group, while the TL, TC, VLDL-c+LDL-c,
atherogenic indices and liver TC of atherosclerotic rats treated with
acetic acid were higher and HDL-C level was lower than that values of
atherosclerosis rat control group for 15 days experimental period. The
TL, TC, VLDL-c+LDL-c, atherogenic indices, and liver TC values of
atherosclerotic rats were higher and HDL-C was lower than HDL-c of

healthy rat group.
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Table (3): Effect of acetic acid and clofibrate h
rats (mean' + S.E. )@

ypolipidemic drug on the nutritional status of healthy and atherosclerosis~induced male adult

Physiological groups Body weight (g) Ingested diet (g) Eliminated feces (g) Apparent Dietary lipid
status of rats initial gain Weight Lipid content Weight Lipid content digestibility | absorption
% %
healthy Control A A A B A C A A
186.30 £10.98 34.98 +3.12 174.98+7.53 9.73+0.73 31.68 +1.09 2.15+0.21 99.82+£1.82 | 77.90£0.85
Control B C B C C B C C
167.04+12.06 3.30+0.27 103.44+5.11 6.79+0.47 22.22+1.14 4.54 £0.37 78.52+1.21 33.14 +0.27
Clofibrate300 A B A A A A B B
Atherosclerosis mg/kg B.W. 246.28 £16.62 4.40 +2.33 186.78+10.38 12.25 +0.68 35.58+3.26 6.89+1.23 80.95+2.01 43.76+1.58
Acetic acid 5.23 A D C D D C C B
mg/kg B.W. 198.13 +13.08 2.15+0.38 79.64 £6.11 5.22+0.71 18.64+2.11 2.87+0.41 76.59+3.72 45.10£2.09
Acetic acid 10.45 A E D E B C D B
mg/kg B.W. 204.71 £12.92 1.93 +0.24 68.42 + 501 449 +0.62 28.15+2.00 2.38+0.54 58.86+2.20 47.00+1.93

(1)mean of five rats. (2) Different letters in the same column are

Table (4): Effect of acetic acid and clofibrate h
cholesterol of healthy and atheroscle

significantly different at p <0.05.

ypolipidemic drug on the plasma lipids, lipoproteins, atherogenic indices and liver total
rosis—induced male adult rats (mean'" + S.E. )@

Pysiological groups Plasma lipids and lipoproteins Atherogenic indices Liver TC
status of rat TL mg/dl TC mg/dl HDL-C mg/dl VLDL-C+LDL-C TC/HDL-C VLDL-C+LDL-C | mg/100g
mg/d] /HDL-C
1 day 15days | 1day | 15days | 1 day | 15 days Iday | 15days | 1day | 15 days | 1day | 15days
Healthy Control C C C A A C C B () C C B
326.84+ 424+ 57.06+ | 80.18+ | 48.56x | 61.58+ 8.50+ 18.70x 1.18+ 1.30+ 0.18+ 0.30+ 4,64+
61.12 72.14 3.994 4.17 2.11 2.61 1.62 3.77 0.52 0.74 0.09 0.04 0.19
Control A A A B C A A A A A A A
676.28+ | 724.1x | 106.6+ | 118.1% | 36.50+ | 30.72+ 71.18% | 7745+ | 3,00+ | 3.52+ 201 | 252+ 9.64x
79.37 84.19 3.15 4.66 3.00 342 4.66 5.17 0.17 0.12 0.10 0.32 0.34
Clofibrate B B B B B B B A B B B B
300mg/kg 708.40+ | 5449+ | 91.48+ | 1003 | 37.80+ | 4730+ 53.68+ | 53.08+ | 242+ 2.12+ 1.42+ 1.12+ 4.07x
B.W. 56.24 34.52 2.62 5.81 5.30 3.55 4.84 4.69 0.66 0.08 0.67 0.07 0.07
Atherosclerosis [ Acetic acid A A A B C A A A A A A A
5.23mg/kg | 692.34+ | 795.1+ | 108.7+ | 109.9+ | 33.98+ 30.82+ | 74.79+ | 79.12+¢ | 3.20+ 3.57+ 220 | 257+ 9.93+
B.W. 61.92 81.90 9.63 5.62 4.17 3.80 8.02 6.19 0.42 0.17 041 0.27 0.62
Acetic acid A A A B C A A A A A A A
10.45mg/kg 706.91+ 822.1+ | 112.1% 7.7+ | 32,042 | 2996+ | 80.14+ | 87.80% 3.50% 3.93% 2.50+ 2.93% 9.98+
B.W. 75 .32 89.95 8.79 7.88 3.62 3.92 5.97 4.95 0.22 0.29 0.53 0.37 0.57

(1) mean of five rats. (2) Different letters in the same column are significantly different at p <0.05.
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DISCUSSION

Ordinary diet ingredients were formulated according to American

national academy of sciences/nutritional research council (1978) and
modified in order to meet the nutritional and physiological requirements
of albino rats.While the addition of 1% cholesterol was considered a
lipid supplementation of atherosclerosis diet. As recommended by
Sharaf and Ali (7) and Kalloo (20).
The body weight gain (BWg) of the healthy rats was higher (34.98) than
'that of atheroscleerotic rat groups (3.30, 4.40, 2.15 and 1.93g
respectively). This result seem to agree with the result obtained by
Sharaf and Ali (7) in the rats. The BWg of the atherosclerotic rats orally
treated with 5.23 and 10.45mg/kg BW was lower (2.15 and 1.93g) than
that of atherosclerotic rats (4.40) orally treated with 300mg clofibrate/kg
BW. The increasing concentration of acetic acid caused a decreasing in
the BWg of the atherosclerotic rats. BWg of the atherosclerotic rats
treated with colifbrate was higher (4.40) than that of the atherosclerotic
rats control group (3.30). The ingested diet (weight, and lipid content)
and eliminated feces (weight and lipid content) were followed the BWg
manner. These results were in agreement with the results obtained by
Ali (21) in the rats. The apparent digestibility of atherosclerosis rat
groups treated with 5.23 and 10.45mg acetic acid/kg BW were lower
than that of the atherosclerotic rats treated with clofibrate and
atherosclerotic rat control groups, this was due to the lowest diet weight
intake comparing with the healthy and atherosclerotic rat groups. The
dietary lipid absorption percent of the atherosclerotic rat groups treated
with acetic acid was higher than that of clofibrate and atherosclerotic rat
control groups, but it is lower than lipid absorption of healthy rats, this
may be due to the effect of acid medium of acetic, which hydrolyzed the
ester linkage of lipid compounds and in turn increased lipid absorption
in the atherosclerosis status.

Treating rats with dietary cholesterol and hydrogen peroxide in
drinking water resulting to active free radical roots, which caused the
atherosclerosis status, and in turn caused an increasing values of blood
lipid profile (TL, TC, VLDL-c, and LDL-c) as well as atherogenic
indices (TC/HDL-c, and VLDL-c+LDL-c/HDL-~c) in atherosclerotic rats
( control, clofibrate and acetic acid treated rat groups). These results
agreed with the results obtained by Khudair (22) and Gorinstein et al.
(23). The atherosclerosis status decreased blood HDL-c value
comparing with healthy control rat group, these results agreed with the
conclusion reported by Kinosian (2), Khudair (22) and Malinow et al.
(24) The atherogenic indices of the rat groups treated with 5.23 and
10.45mg acetic acid/kg rat body weight were still higher values (3.57
and 3.93 for TC/HDL-c, 2.57 and 2.93 for VLDL-c+LDL-¢/HDL-c
respectively for 15days experimental period) than that value (2.52) for
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control atherosclerotic rat group. Atherogenic indices of the
atherosclerotic rat groups (control, clofibrate and acetic acid treated
rats) were higher values than that value (0.30) for healthy control group,
this result agreed and similar to the result postulated by Kinosian (2).
Liver TC values for the rat groups treated with acetic acid were still
similar values (9.93 and 9.98) to that value of atherosclerotic control
group(9.64), and higher than that (4.07) value of clofibrate rat group,
this result agreed with the result obtained by Malinow et al. (24) and
Tinker et al. (25). '

From the data of tables (3 and 4), acetic acid may be regarded as
hyperlipidemic material, caused a decrease in body weight, nutritional
status, and an increase in the lipid profile, atherogenic indices and liver

TC.
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