Bull. Pharm. Sci., Assiut University, Vol. 44, Issue 2, 2021, pp. 599-610.

Bulletin of Pharmaceutical Sciences é

Assiut University
BULL. PHARM. SCI.

Website: http://bpsa.journals.ekb.eg/ e IS

e-mail: bullpharm@aun.edu.eg

Ace
9001 : 2015 an 001 : 2008

THE SIMVASTATIN EFFECT ON ACETYL COA CARBOXYLASE1
AND FATTY ACID SYNTHASE GENE EXPRESSION IN RAT FED
WITH HIGH FAT DIETS AND ITS ASSOCIATION WITH FATTY ACID
PROPORTION AND CONCENTRATION

Hamid Sepehri®, Abbas Nezhadebrahimi 2, Majid Marjani ® and Abdoljalal Marjani **

'Neuroscience Research Center, Department of Physiology, Faculty of Medicine, Golestan
University of Medical Sciences, Gorgan, Iran

°Student Research Committee, Metabolic Disorders Research Center, Department of
Biochemistry and Biophysics, Gorgan Faculty of Medicine, Golestan University Medical
Sciences, Gorgan, Iran

®Faculty of Pharmacy, Eastern Mediterranean University, Famagusta, North Cyprus, Mersin
10, Turkey

*Metabolic Disorders Research Center, Department of Biochemistry and Biophysics, Gorgan
Faculty of Medicine, Golestan University Medical Sciences, Gorgan, Iran

The aim of study was to determine the effect of different dosages of simvastatin on gene
expression of Acetyl CoA Carboxylase 1 (ACC1) and Fatty Acid Synthase (FAS) in Wister rat
hepatic tissues fed with high fat diets (HFD) and its association with serum fatty acid
proportion and concentration. Four groups of rats (G1 to G4) were included. ACC1 and FAS
expressions were analyzed by Real time quantitative polymerase chain reaction. Fatty acid
concentration was measured by gas chromatography. There were significant differences when
G4 versus G3, G4 and G3 versus G1 and G4 and G3 versus G2 was compared for total fatty
acid concentration. The proportion of oleic acid to stearic acid showed significant decrease
when G4 versus G3, G4 versus G2 and G4 versus G1 groups were compared, but the
proportion of stearic acid to palmitic acid, linoleic acid to oleic acid (G3 versus G4) and oleic
acid to palmitic acid in G4 increased when compared to G1, G2 and G3 groups. Treatment with
simvastatin significantly increases or decreases some fatty acid ratio, serum fatty acid and total
fatty acid concentrations. We also found that HFD led to no significant differences in ACC1 and
FAS mRNA expression. Simvastatin increases proportion of linoleic acid to oleic acid, oleic
acid to palmitic acid and oleic acid to stearic acid. Thus, statin therapy may be considered in
prevention of cardiovascular and myocardial risk.

INTRODUCTION Acetyl-CoA carboxylases (ACCs) are
enzymes taking part in the synthesis of fatty

Statins belong to hypocholesterolemic acids. In humans, the ACC enzyme have two

drug with a hexahydro-naphthalene ring and
hydroxy-lactone in their structure. Statins can
be divided into two groups. Group 1 statins
include simvastatin, lovastatin, compactin, and
pravastatin and Group 2 statins consist of
rosuvastatin, atorvastatin, fluvastatin,
andcerivastatin. Group 2 statins show structural

differences with the group 1 statins',
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isoforms including ACC1 (ACC alpha) and
ACC2 (ACC beta) isoforms which catalyze the
changing of acetyl-CoA to malonyl-CoA®,
ACC1 is a cytoplasmic enzyme and is
expressed in liver and adipose tissues’. ACC2
is a mitochondrial membrane enzyme and is
found in muscle and heart tissues®. A study has
shown that the inhibition of ACCs may reduce
fatty acid synthesis and increase fatty acid
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oxidation. High-diet feeding stimulates ACC1
expression in the liver leading to increased
level of serum triglyceride®. In mammals, ACC
is regulated by different mechanisms
containing tissue-specific promoters, reversible
phosphorylation and many metabolites®s’.
Studies on Escherichia coli have shown that
there is a correlation between transcription of
ACC genes and the rate of cellular growth,
overexpression of ACC and increasing the
level of fatty acid biosynthesis®, while studies
on yeast (Saccharomyces cerevisiae) have
indicated that expression of the ACC gene is
correlated with phospholipid metabolism®.

Fatty acids are released from adipocyte
tissues after lipolysis of triglyceride and from
phospholipids after hydrolysis by
phospholipases'’. Fatty acids have an important
role in the formation of triglycerides and
production of low density lipoprotein (VLDL)
in the liver. These may cause atherogenic
dyslipidemia**&*2,

Different findings have shown that statin
therapy cannot change the fatty acid
metabolism***>. In Contrast, studies on animal
models'® cultured cells', and in mice after
treatment with statin'® have been indicated that
there is a moderate increase in fatty acid
synthesis. It is reported that statins may affect
fatty acid metabolism in liver'®. Many studies
have been done to evaluate the effects of statins
on the metabolism of fatty acid in humans, but
the findings are inconsistent’. Findings
suggested that statins are associated with a
decrease in the fatty acid levels. The reduction
in the fatty acid levels was independent to type
of statins, duration of treatment and drug
dosage®.

FAS is expressed at widely varying levels
in nearly all human and mouse tissues. Some
studies have been described that nutrients and
hormones affect FAS expression®. Variations
in FAS expression and enzyme activity have
been involved in some diseases in humans?%%,
It has been reported that FAS can be used as a
biomarker of metabolic stress in humans?.

A Study has shown that the effects of
simvastatin in subjects with high or low fatty
acids, dietary treatment were different®®. Some
studies in animals and cultured cell lines
indicated that simvastatin has an important role
in increasing the level of long-chain
polyunsaturated fatty acid formation?%?’.
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Study of Julaet al. has revealed that dietary
treatment did not make change total fatty acid
level, but there was a reduction in the
proportion of palmitic acid and stearic acid
from total fatty acids®®. They have also shown
that  o-linolenic,  eicosatetraenoic  and
docosahexaenoic acid levels were reduced by
simvastatin treatment®®. The effects of dietary
treatment and simvastatin on the fatty acid
level are not known certainty in humans. There
is a limited study on statins effects on
metabolism of fatty acid in humans®.
Therefore, the aim of this study was to
determine the effect of different dosages of
simvastatin on gene expression of Acetyl CoA
Carboxylase 1 (ACCl1l) and Fatty Acid
Synthase (FAS) in rat hepatic tissues fed with
high fat diets (HFD) and its association with
some serum fatty acid proportion and
concentration.

MATERIALS AND METHODS

Eight Wister rats were placed per cage in a

standard condition in an atmosphere of 50 *
10%, relative humidity at 23 + 10°C and with a
12 hrs. light / a 12 hrs. dark. Rats (Total
numbers of rats were 32) were able to drink
water and to eat food freely. After adaption of
rats to the environment of laboratory (after 1
week), rats were separated into 4 different
groups (Table 1). The rats were provided from
Institute of Pasteur, Tehran, Iran.
The Ethical Committee of Research Deputy of
Golestan University of Medical Sciences
approved the study
(IR.GOUMS.REC.1396.41). The groups G2-
G4 were fed with a HFD according to
Srinivasan et al protocol®. HFD ingredients
were shown in table 2.

At the end of study (After 10 weeks),
chloroform was used to anesthetize rats in
groups G1-G4 in the Metabolic Disorders
Research Center (School of Medicine). After
12 hrs. fasting, blood samples were collected in
clean tubes. Serum was separated from
collected blood after 10 min at 4,000 r/min
centrifugation. The serum samples were stored
at -20°C until use for determination of fatty
acid composition in groups G1-G4. At the end
of study, the rats were sacrificed by chemical
method and they buried in special place of
animal house of Golestan University of
Medical Sciences.



Table 1: study groups of rats and its condition

Groups

Condition

Control),n=8

Groupl (Gl or | Standard laboratory diet (30-60 kcal/gr, 13% calories from fat, 25%
calories from protein, and 62% calories from carbohydrate) without
simvastatin for 10 weeks.

Group 2 (G2), n=8 | High Fat Diet (HFD) and without simvastatin for 10 weeks.

10 weeks.

Group 3 (G3),n=8 | High Fat Diet (HFD) and simvastatin 2 mg/kg of body weight/day for

10 weeks.

Group 4 (G4), n=8 | High Fat Diet (HFD) and simvastatin 20 mg/kg of body weight/day for

Table 2: HFD ingredients supplied for the
groups G2-G4

Powdered normal pelleted | 365 gr/Kg
diet(NPD)

Sheep fat 310 gr/Kg
Casein 250 gr/Kg
Cholesterol 10 gr/Kg
Vitamin and mineral mix 60gr/Kg
Methionine 3gr/Kg
Yeast powder 1gr/Kg
Sodium chloride 1 gr/Kg

Extraction of RNA was carried out from

the hepatic tissue. RNA from hepatic tissue
was isolated by using RNx plus commercial Kit
(Iran). Real time quantitative polymerase chain
reaction (RT-PCR) method (7300 RT-PCR
system, Applied Biosystems, Foster, CA, USA)
was used after reverse transcription to cDNA,
to analyze the abundances of Acetyl CoA
Carboxylase 1 (ACC1), Fatty Acid Synthase
(FAS) and Beta-actin (ACTB) as described
before by Pocathikorn et al*'. In this study, the
used conditions were shown below:
1 pg of RNA was treated with DNasel Rnase-
free (IRAN) for 30 min, in 37°C to deplete
possible DNA contamination. 2ul RNA sample
was used for reverse transcription reaction by
cDNA Synthesis Kit (lran). Complementary
DNA was used as a target for amplification of
the target genes wusing specific primer
sequences. The used primer sequences are
shown in table 3. Expression of genes were
shown as the relative levels of mRNA after
normalization with housekeeping gene (ACTB)
using the -2A" formula.

The RNA integrity was checked by
agarose gel electrophoresis and safe stain
staining (Gel is not shown here). Reverse
transcription of total RNA (One micro liter)
was done by reverse Aid First Strand cDNA
synthesis commercial kit (Iran).

Chloroform-methanol (2:1) was used to
extract lipids from the serum to determine
serum total fatty acid composition. 14% boron
trifluoride in methanol was used to synthesize
the fatty acid methyl esters. A gas
chromatography was used to analyze the
methyl esters (Varian CP-3800; Varian Inc,
Walnut Creek, Calif). The apparatus was
provided with a 30-m_0.25-mm glass capillary
column (stationary phase 50%
cyanopropylphenyl-methoxypolysiloxane; J &
W Scientific, Folsom, Calif)**. During the
analysis run, the temperature of oven elevated
5°C/min from 140°C to 220°C. Different
standards were used to show the peaks on the
basis of retention times. As an internal
standard, we used heptadecanoic acid (C17:0).
A gas chromatography was used to quantify the
fatty acids by peak areas relative to
heptadecanoic acid.

Statistical analysis

The data was analyzed by SPSS -16
versions (SPSS, Chicago, IL, USA). The data
were indicated as the mean +* SD. Normal
distribution of data was analyzed by
Kolmogorov-Smirnov test. Comparison of
groups after the 10-week period for normally
and non-normally of data was carried out by
Mann-Whitney  U-test.  Comparison  of
intergroup was done by One-way ANOVA
followed by Turkey's post hoc test. The P-
value < 0.05 was considered significant.
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Table 3 : Forward and reverse primer sequences of the ACC1, FAS and B-actin genes

Gene names Forward primer (5'...3") Reverse primer (5'...3')

ACC1 TGAAGGGCTACCTCTAATG TCACAACCCAAGAACCAC
FAS ATTGCATCAAGCAAGTGCAG GAGCCGTCAAACAGGAAGAG
ACTB AAGTCCCTCACCCTCCCAAAAG AAGCAATGCTGTCACCTTCCC

The RT-PCR experiments were done with the following condition as it showed in table 4.

Table 4: The RT-PCR conditions for study
groups G1-G4

Initial 1 min. in 95°C
denaturation

38 cycles of 20 sec. in
95°C

Denaturation

Annealing 20 sec. in 60°C

Extension 40 sec. in 72°C

RESULTS AND DISCUSSION

Results

The mean effect of simvastatin on the
expression of ACC1l and FAS are shown in
Table 5. Expression of ACC1 decreased after
10 weeks’ treatment with simvastatin when
compared G1 versus G4 (p= 0.614), G2 versus
G4 (p= 0.074) and G3 versus G4 (p= 0.204)
while G1 versus G2 (p= 0.344) and G1 versus
G3 increased (p= 0.742). In group 4 (G4), the
decrease of ACCL1 expression was notable, but
there were no significant differences between
all groups in ACC1 expressing.

Expression of FAS increased after 10
weeks’ treatment with simvastatin when
compared Glversus G2 (p= 0.403), G1 versus
G3 (p= 0.706), G1 versus G4 (p= 0.690), G2
versus G3 (p= 0.318) and G2 versus

G4 (p= 0.260) but expression of FAS
decreased when compared G3 versus G4 (p=
0.963), There was no significant difference
between all groups in expression of FAS.

Table 6 shows serum fatty Acid
composition in different study groups. High fat
diet and different dosage of simvastatin
treatment changed some serum total fatty acid
concentration. Palmitic acid is significantly
decreased while trans oleic acid, linoleic acid
(G3 versus G4) and total fatty acid increased in
G4 group when compared to other study groups
(P< 0.05) (Table 6). The increase of total fatty
acid was the highest in G4 group. There are
significant differences when G4 versus G3, G4
and G3 versus G1 and G4 and G3 versus G2
was compared for total fatty acid concentration
(P< 0.05). The proportion of oleic acid to
stearic acid showed significant decrease when
comparing G4 versus G3, G4 versus G2 and G4
versus G1 (P< 0.05) however the proportion of
stearic acid to palmitic acid, linoleic acid to
oleic acid (G3 versus G4) and oleic acid to
palmitic acid in G4 group was increased when
compared to G1, G2 and G3 study groups (P<
0.05) (Table 6).

Table 5: The effect of high fat diet and simvastatin(2 and 20 mg/kg/mg/day) on expression of ACC1

and FAS in liver tissue of rat

Groups ACCl1 FAS

G1 (n=18) 0.902 £ 0.206 0.056 + 0.15
G2 (n=8) 0.122 + 0.173 0.070 + 0.009
G3 (n=18) 0.142 £ 0.181 0.111 + 0.25
G4 (n=8) 0.048 + 0.047 0.090 + 0.205

p-value G1 versus G2 (P=0.340)
G1 versus G3(P=0.742)
G1 versus G4(P=0.614)
G2 versus G3(P=0.094)
G2 versus G4 (P=0.074)

G3 versus G4 (P=0.204)

G1 versus G2 (P=0.403)
G1 versus G3(P=0.706)
G1 versus G4(P=0.690)
G2 versus G3(P=0.318)
G2 versus G4 (P=0.260)
G3 versus G4 (P=0.963)

G1G1: Control, G2: HFD, G3: HFD + Sim. 2mg/kg/day, G4: HFD + Sim. 20 mg/kg/day. HFD: High fat diet,
Sim.: Simvastatin, ACC1: Acetyl CoA carboxylase 1 and FAS: Fatty acid synthase
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Table 6: Serum Fatty Acid composition of rats treated with high fat diets and different dosage of

simvastatin
Parameters Gl G2 G3 G4 P-value
L . G3 versus G4
Eg:}'}g'c acid (C16:0) | 439+ 201 | 5027 +4.64 | 4831+563 | 35.60+2.05 | (P<0.05)
Palmitoleic acid
(C16:1 n-7) (mg/L) 0 0 26.15+0.34 | 21.01£0.90 | P>0.05
(Sr;e;/i'; acid (C18:0) | 160944 .92 | 15514196 | 1385+1.83 | 1525+1.28 | P>0.05
Trans oleic acid (C18: G3 versus G4
1n-9) (mg/L) 0 0 0.66 = 0.18 16.84 £1.11 (P<0.05)
Oleic acid (C18: 1n-
9) 35.01 £6.10 3418 £+ 536 | 32.56 £ 1.30 | 29.45 +9.63 P>0.05
(mg/L)
Linoleic acid (C18:2n-
6) 0 0 42.85+1.34 | 84.47 £ 1.58 (GP3<‘68(;§)JS G4
(mg/L) '
G4 versus G3
(P<0.05)
G4 and G3
Total fatty acid 164.38 + versus G1 (P<
(mg/L) 100 £ 1.46 99.86 + 1.73 173 202.62 £0.85 0.05)
G4 and G3
versus G2 (P<
0.05)
G4 versus G3
Stearic acid (C18:0) g::\/%gi)s G2
to Palmitic acid 0.32+0.9 0.31+0.04 |029+0.07 | 0.45+0.16 (P<0.05)
(C16:0) ratio G4 ve.rsus Gl
(P< 0.05)
Palmitoleic acid
(C16:1n-7) to
Palmitic acid (C16:0) | 0 0 0.05+0.01 0.06 £ 0.02 P>0.05
ratio
G4 versus G3
Oleic acid (C18: 1n-9) reom
to Stearic acid 240 +1.03 2.24+0.54 2.38+0.35 1.92 £ 0.60 (P< 0.05)
(C18:0) ratio G4 ve.rsus Gl
(P<0.05)
Linoleic acid (C18: G3 versus G4
2n-6) to Oleic acid 0 0 0.13+0.04 0.32+0.14 (P<0.05)
(C18:1n-9) ratio
G4 versus G3
Oleic acid (C18: 1n-9) Feom)
to Palmitic acid 0.72+0.14 0.70+0.18 | 0.68+0.07 | 0.83+0.29 (P< 0.05)
(C16:0) ratio G4 ve.rsus Gl
(P<0.05)

G1: Control, G2: HFD, G3: HFD + Sim. 2 mg/kg/day, G4: HFD + Sim. 20 mg/kg/day. HFD: High fat diet and
Sim.: Simvastatin
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Discussion

In this study, we investigated changes in
Acetyl-CoA carboxylase 1 and fatty acid
synthetase enzymes mRNA expression levels
and fatty acid proportion and concentration in
rats treated with HFD and different dosage of
simvastatin. Fatty acid synthesis in mammalian
tissues needs the acetyl-CoA carboxylase and
fatty acid synthetase enzymes. Some studies
have shown that fatty acid synthesis can
regulate by some factors such as a variety of
nutrition and hormones. These factors may
have an effect on activities of acetyl CoA
carboxylase and fatty acid synthetase®. It has
been revealed that the acetyl-CoA carboxylase
and fatty acid synthetase activities may be
changed in short and long term, respectively *.
Previous studies indicated that meal-trained
rats obtain metabolic equilibrium within 1.5-2
hrs. after the meal has been begun and gene
expression is sustained for an additional 3
hrs. %3,

Some other studies revealed that elevation
of hepatic malonyl-CoA concentrations occur
10-fold during the first 1 hr. of meal
consumption. The high level of hepatic
malonyl-CoA concentrations production is
maintained for an additional 3 hrs.**". It has
been reported that hepatic FAS gene expression
increases 20-fold within 2 hrs. after the meal
starts. The higher rate of gene transcription is
maintained for at least 2 h after finalizing of
the 3h meal *. In our study, the mRNA
expression of Acetyl-CoA carboxylase 1 and
fatty acid synthetase enzymes did not show any
significant differences after treatment with
HFD and different dosage of simvastatin after
10 weeks. Our results were not in agreement
with the above mentioned findings®43%%,

Acetyl-CoA carboxylases (ACCs)
enzymes are involved in the synthesis and
oxidation of fatty acids and have been targeted
for the treatment of metabolic diseases such as
type 2 diabetes and dyslipidaemia® The ACCs
inhibition might be expected to decrease fatty
acid synthesis and increasing fatty acid
oxidation. Studies indicated that high fat diet
stimulates ACC1 expression in the liver® and
another, study indicated that lovastatin
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increases fatty acid biosynthesis in cultured
hepatocytes by activating ACC* which are in
agreement with our study, but the increase of
enzyme expression was not significant (table
5). Some studies have shown that malonyl CoA
not only controls fatty acid metabolism but also
has an important signaling function through its
allosteric inhibition of carnitine
palmitoyltransferase 1. This enzyme has an
important role on flux of control over
mitochondrial B-oxidation®.

Some studies have shown that there is
generally a close correlation between levels of
FAS mRNA and the activities of the enzyme in
liver and adipose tissue™. The other studies
have demonstrated that the relative mRNA
level and the rate of synthesis of FAS increase
in mouse pre -adipocytes*? and upon feeding in
the avian liver** which was in agreement with
our study that the FAS mRNA expression was
increased when all groups compared to the G1,
but it was not significant (P> 0.05). Study of
Back et al.”® have indicated that feeding and
fasting regulated FAS synthesis at the level of
transcription. Slight increase in FAS mRNA
may be the reason of a slight increase in some
fatty acid consumptions. A study have shown
that source of fatty acid decreases the induction
of liver fatty acid synthetase activity by a
combination of a decreased rate of synthesis of
the enzyme and an increased rate of
degradation. This may be a specific effect of
the polyunsaturated fatty acid in the diet *. It
seems that there may be a sensitive controlling
mechanism. In the present study, we showed
the effect of HFD on ACC1 mRNA expression.
Malonyl-CoA produces by ACC, which is the
substrate for fatty acyl CoA synthase (FAS).
FAS is an enzyme synthesis fatty acids®. A
study in cultured hepatocytes showed that
lovastatin increased fatty acid biosynthesis by
activating ACC*. Our study indicated that
ACC1 mRNA expression is decreased when
G4 group is treated by HFD and 20 mg
simvastatin (P> 0.05). This means that the
enzyme level decrease to produce fatty acid in
this group. We found that simvastatin is not
significantly affected transcript levels of ACC1
and FAS (P> 0.05) that malonyl CoA regulate



fatty acid metabolism. It has also a signaling
function by way of carnitine palmitoyl
transferase 1 inhibition. This enzyme can
regulate flux control over mitochondrial f-
oxidation®.

It seems that there is a link between the
decrease of ACC expression in rats treated with
HFD and 20 mg simvastatin and regulation of
fatty acid metabolism. We evaluated the effects
of high fat diet and different dosage of
simvastatin on serum fatty acids in rats. The
main finding of this study is the increase of
linoleic acid and total fatty acid when the rats
were treated with HFD and 20mg simvastatin.
This maybe means that simvastatin increased
the formation of polyunsaturated fatty acids
(linoleic acid). The findings of the present
study also show that 20 mg simvastatin is
associated with a significant reduction in the
palmitic acid (saturated fatty acid) in G4 group,
but it has no effect on stearic acid (saturated
fatty acid). It means that 20 mg simvastatin
reduced palmitic acid. Therefore, the decrease
in the palmitic acid level after 20 mg
simvastatin therapy may have an important role
to prevent risk of cardiovascular disease. Our
study also showed that there are no significant
differences in the oleic acid and Palmitoleic
acid levels after 2 and 20 mg simvastatin
therapy. According to our findings, use of
different dosages of simvastatin may show
different effect on lipid metabolism in our body
(in different conditions). Some studies have
indicated that acetyl coenzyme A carboxylase
and fatty acid synthetase could be regulated by
statin at the genomic level 4.

There are limited data on the effects of
statins on fatty acid level in humans. Statins
appear to have effects on the metabolism and
serum fatty acid composition. The exact
mechanisms of statins effects are not clear and
it needs more future studies. It has been shown
that high fat diets without in linoleic acid
stimulate lipogenesis in the liver*’%*. In our
study, used high fat diet included some
saturated and unsaturated fatty acids and
different dosage of simvastatin, increased
levels of FAS mRNA expression, but it was not
significant (Table 5). Some studies have been

indicated that fatty acid synthesis was related
inversely to the dietary polyunsaturated fat
concentration, but not changed by saturated
fat49&50.

In our study, the increase of fatty acid
ratio, total fatty acid and linoleic acid are
shown in G4 groups. This means that
simvastatin therapy may increase desaturase
enzyme activity. Therefore, the increase in
linoleic acid concentration and unsaturated
fatty acid ratio after simvastatin therapy may
have important clinical benefit to prevent the
possible progression of atherogenesis and
cardiovascular risk.

A study showed that cardiovascular risk

mortality and myocardial revascularization risk
was decreased by 42% and 37% after use of the
daily dosage of 20-40 mg of simvastatin for a
long time, respectively®. Some other studies
have indicated that the uses of high dosages of
simvastatin relate to an increased risk of new
onset diabetes*.
Numerous studies have indicated that a high
saturated fat taking in caused an elevation of
free fatty acid, and increased free fatty acid
showed a toxic effect on the body, causing
damage to the function of pancreatic beta cell,
promoting cell apoptosis, and impaired
glucose-stimulated insulin secretion®.

The discrepancy between our results and
results of other findings may be due to
differences in for example study design, diet,
animal species and duration of study (10
weeks) investigated. Thus, it seems that the use
of different dosage of simvastatin for a long
time may decrease risk of some diseases.
Simvastatin may accumulate acetyl CoA, a
precursor of fatty acid synthesis. Thus, a
consequence of simvastatin treatment is that it
could goes to intracellular accumulation of
fatty acids. However, the mechanism effect of
simvastatin is still unclear.

There were some limitations in our study.
We measured only limited serum fatty acid
composition. The formation of some fatty acid
in our study was not measured here. In other
words, we could only measure the fatty acids
mentioned in this study. Thus, further studies
are required to assess the effect of simvastatin
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on fatty acid composition to achieve more
information about the simvastatin effects on
fatty acid composition.

CONCLUSION

In conclusion, the results of this study
showed that treatment with simvastatin
significantly increases or decreases some fatty
acid ratio, serum fatty acid and total fatty acid
concentrations. We also found that HFD led to
no significant differences in ACC1 and FAS
mMRNA  expression. Simvastatin  increases
proportion of linoleic acid to oleic acid, oleic
acid to palmitic acid and oleic acid to stearic
acid. Thus, statin therapy may be considered in
prevention of cardiovascular and myocardial
risk.
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