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Abstract: Obesity is associated with qualitative and quantitative abnormalities in lipid levels in plasma.
Apolipoprotien B plays a central role in lipoprotein metabolism and in maintaining the normal homeostasis of serum
cholesterol levels. To date, no data are available on relationship between Mspl and 3500Q Apo B polymorphism and
lipid levels in Egyptian population. Here we studied the effect of Mspl polymorphisms and 3500Q mutation on lipid
profile disturbance . Blood samples from 60 obese patients; 30 of them adult obese; 30 childhood obese in additional
to 60 healthy volunteers; 30 adult and 30 childhood, were analyzed for total cholesterol and triglycerides. In parallel,
genotyping by means of polymerase chain reaction (PCR) and restriction fragment length polymorphism (RFLP)
was performed and we confirmed our result by sequencing. We found that Mspl has no significant role in change
LDL and Cholesterol levels, however, 3500Q mutation play important role in change LDL and cholesterol in obese
patients in Egyptian population.
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1. Introduction responsible for carrying cholesterol to tissues. While
Obesity is a medical condition in which excess it is unclear exactly what functional role Apo B plays
body fat, due to imbalance between consuming and in LDL, it is the primary apolipoprotein component
burning calories, accumulates. This may have an and is absolutely required for its formation. What is
adverse effect on health and leading to reduced life clear is that the Apo B on the LDL particle acts as a
expectancy (Rankinen et al, 2006). Obesity is a ligand for LDL receptors in various cells throughout
known risk factor for many diseases, particularly the body. Through a mechanism that is not fully
heart disease, type 2 diabetes, breathing difficulties understood, high levels of ApoB can lead to plaques
during sleep, certain types of cancer, and that cause heart disease (atherosclerosis) (Brunzell ef
osteoarthritis. It has been is a complex, multi-factorial al., 1984).
chronic disease often has more than one cause such as There is considerable evidence that levels of
genetic, environmental and psychological factors. It Apo B are a better indicator of heart disease risk than
has been reported that polymorphisms in genes total cholesterol or LDL. However, primarily for
controlling appetite and metabolism are associated practical reasons, cholesterol, and more specifically,
with the susceptibility of obesity when sufficient food LDL-cholesterol, remains the primary lipid target and
energy present. More than 41 of these sites have been risk factor for atherosclerosis . Moreover, it has been
linked to the development of obesity when a reported that several Apo B restriction fragment
favorable environment is present (Poirier et al, length polymorphisms (Xbal, EcoRI, Mspl) to be
2006). The prevalence of obesity is rising to epidemic associated with variation in lipid levels and
proportions at an alarming rate in both developed and obesity(Thangarajah et al, 1999). To date, no data
less developed countries (Mokdad et al., 1999). are available on relationship between Mspl and
The insoluble lipids of human body are 3500Q Apo B polymorphism and lipid levels in
transported through blood as lipoprotein complexes Egyptian population. It the present study we
with one or more specific proteins, called examined the lipid levels and its association with the
apolipoproteins. Among lipoproteins, low density Mspl and 3500Q polymorphisms in Apo B gene.
lipoprotein (LDL) is 75% lipid (cholesterol and
cholesteryl esters) and 25% protein. The high level of 2. Material and Methods
LDL is a risk factor for cardiovascular disease Subjects
(Herbert et al., 1983). Apolipoprotein B (Apo B) is A total of 60 patients obese (30 adult and 30
the primary apolipoprotein of LDL which is childhood), their age ranged between 10 to 50 years,
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were collected in Egypt. Hyber-normal controls
(n=60) were recruited in Egypt. These individuals
had no diagnosis of obesity, and no family history of
obesity. Their ages and sex matched with the patients
group. All subjects gave their informed consent and
the protocol was approved by the Genetic Clinic at
the National Research Center of Egypt.

Pedigree analysis; family history analysis, habit
of food eating, history of drug intake such as
corticosteroid,  thorough  clinical  examination
including cardiovascular and abdominal examination
were performed for all patient. Dimorphic features if
any with special emphasis on eye, skeletal
malformations, to exclude syndromic obesity like
Pradderwilli or Bardetbiedl syndromes. IQ evaluation,
hearing test were also performed. Anthropometric
measurements including height, weight, head
circumference, waist circumference, triceps and
subscapular skin folds were also conducted. Weight
and height were measured on the subjects barefooted
and lightly clothed. Body mass index (BMI, kg/m®)
was calculated and obesity was defined as BMI >30
kg/m’.

Lipid measurements and other
investigations

Blood samples were obtained after an overnight
fast. Serum levels of total cholesterol, triglycerides
and HDL were measured by standardized enzymatic
procedures using Olympus AU 400 using Olympus
kit. LDL was calculated by Freidewald equation
(Friedewald et al ., 1972).

Estimation of cortisol level in 24 hours
collection of urine and serum .Serum leptin and
insulin assay to exclude monogenic obesity.
Estimation of FT3, FT4, TSH, growth hormone, FSH,
LH to exclude endocrinal causes.

laboratory

DNA analysis and genotyping

Genomic DNA was prepared from white blood
cells by phenol/chloroform extraction technique as
described by Sambrook ef al, 1989 .A region in
exon 26 of apo B gene was amplified by PCR using
primers flanking the nucleotides flanking the
nucleotides 10.628 to 11.092.For this proposal we
used the sense oligonucleotide (5"CCA ACA CTT
ACT TGA ATT CCA AGA GCA CCC 3’) described
by (Pullinger er al, 1995), that creates an Msp I
endonuclease  cleavage site, allowing the
identification of apo B 3500Q mutation and antisense
oligonucleotide (5"GGA AGC TTA GGT GTC CTT
CTA AGG ATC CTG 3") described by (Hansen et
al., 1991). This PCR product is larger and allow
identification ofMsp I polymorphism and 3500Q
mutation at apo B gene.
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Detection of 3500 Q mutation and Mspl
polymorphism was carried out by digestion of PCR-
amplified product with Mspl. Enzymatic digestion
were carried out at 37C for 4hours, in total volume 15
ul , using 5 U of restriction endonuclease . PCR and
restriction product were identified on 3 and 1.5 %
agarose gel electrophoresis for 3500 Q mutation and
Mspl polymorphism(Cavalli et al, 2001) .where
homozygous for mutation and M+/M+ Mspl expected
bands will be 362bp and 103bp .heterozygous for
mutation and M+/M+ Mspl expected bands will be
362 bp , 33,103and 29. Absence of mutation and
M-+/M+ Mspl expected bands will be 333,103 and 29.
homozygous for mutation and M+/M- Mspl expected
bands will be 464, 362 and 103.heterozygous for
mutation and M+/M- Mspl expected bands will be
465,436,362,333,103 and 29bp. Absence of mutation
and M+/M- Mspl expected bands will be
436,333,103 and 29bp. homozygous for mutation and
M-/M- Mspl expected bands will be 465bp.
heterozygous for mutation and M-/M- Mspl expected
bands will be 465,436 and 29bp. Absence of mutation
and M-/M- Mspl expected bands will be 436 and
29bp (Cavalli et al., 2001).

DNA Sequencing:

Samples were run on 1.5% agarose gels and the
bands corresponding to the predicted size were cut
and purification was carried out using the gel
extraction kit following the manufacturer protocol
(QIA quick columns, Qiagen). Purified samples were
subjected to cycle sequencing using Big Dye
Terminator v3.1 Kit and injected to ABI 3100
Genetic Analyzer (Applied Biosystems, Germany).

Statistical analysis

Data was presented by means + SD and
percentages .The compiled data were computerized
and analyzed by SPSS PC+, version 12. The
following tests of significance were used : Analysis
of variance (ANOVA) test between more than two
means , t-test between means we used analyze mean
difference , t-test between percentage to analyze
percent difference and chi —square. A level of
significance with p < 0.001 was considered highly
significant and p > 0.05 was considered insignificant.

3. Results

Descriptive  characteristics of all studied
subjects are presented in Table 1. Childhood obese
was 15 male and 15 females and their ages ranged
between 3 — 15 years. A higher total cholesterol level
was observed and higher LDL in compared to control
group (P<0.001). However there was no significance
difference in HDL and triglycerides. Similarly, adult
obese were 15 male and 15 females and their ages
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ranged between 35-50 years. In the present study, it
has been shown that a significance different in total
cholesterol level (P<0.003) and LDL (P<0.003).
However, there was no significance difference in
HDL and triglycerides between adult obese group and
adult control group.

Mspl polymorphism genotype and frequency

The homozygous (M+/M+) was observed to be
higher in all control (31.66%) compared to the all
obese patients (8.34%) (P<0.001). While the
genotypes heterozygous (M+/M-) was more common
in all obese patients (61.66%) compared to all control
(43.44%). This was also shown in M-/M- where
native (M-/M-) was more common in all obese
patients (30%) than all control (25%). It was
observed that allele M + was more prevalent in
control (46.66%) compared to all obese patients
(39.2%). However, M- allele was less frequent in
control (53.44%) compared to all obese patients
(60.8%).

3500Q mutation genotype and frequency
T

The homozygous form was not found in
controls (0%) but was only found in obese (48.3%)
(P<0.001). Similarly heterozygous was not found in
controls (0%) and was observed in obese (33.33%)
(P<0.001). However normal form found more
common in controls (100%) compared to obese
(18.33%) (P<0.001). 3500Q mutation allele
frequency in all obese compared to controls. It was
observed that the 3500q + allele more common in
obese (65%) compared to controls (0%) (P<0.001).
However, 3500Q - allele more common in controls
(100%) compared to obese patients (35%) (P<0.001).

Genetic forms of 3500Q mutation and Mspl
polymorphism associated with lipid profile
disturbance

We found that patients with homozygous 3500Q
mutation form have higher cholesterol and LDL
levels compared to heterozygous and native formsof
3500Q mutation (Table 2). However, it was no
significant difference in all lipid profile (LDL, HDL,
triglycerides and cholesterol) between Msp I M+/M-,
Msp I M-/M- and Msp I M+/M+ Table (3 ).

able 1: Anthropometric and metabolic variables in the studied obese population

Variable Total population Adult Children
(n=60) (n=30) (n=30
Age (years) 42+12 50+5 10+6
Mean BMI (Kg/m2) 45+5.6 48+5.6 35+3.5
Total cholesterol (mg/dl) 198.80+48.3 214.15+45.0 185.57+47.47
LDL(mg/dl) 126.99+40.61 136.02+36.13 118.524+42.65
HDL (mg/dl) 45.4549.3 48.30+10.8 43.90+8.78
Triglyceride (mg/dl) 119.92+54.82 125.10+£63.3 115.90+44.99
Data are expressed as means + S.D.
Table (2) Plasma lipids for all obese in different 3500 Q mutation genotypes :
Parameter +/+ -/- +/- P value
n=29 n=11 n=20 (ANOVA)
Total cholesterol (mg/dl) | 245.6+40.8** 144+7.2%* 199.8+50 0.001**
LDL( mg/dl) 164+£38** 76+11.6* 132441 0.001**
HDL (. mg/dl) 5149 46+8 46+8 0.328
Triglyceride ( mg/dl) ) 149+58 109+57 123£50 0.850
**p highly significant
Table (3) Plasma lipids for all obese in different Msp I genotypes
Parameter +/+ -/- +/- P value
n=10 n=12 n=18 (ANOVA)
Total cholesterol 204+51 149428 225450 0.023
(mg/dl)
LDL( mg/dl) 131442 87+26 155+38 0.013
HDL ( mg/dl) 48+6 37.3£5 46+14 0.119
Triglyceride ( mg/dl) ) 125+54 122+40 133457 0.915
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Discussion

In the present study we found that 3500Q
mutation in apolipoprotien B may play an important
role in change lipids levels, in spit that Mspl
polymorphism has no significant role with the same
parameters in Egyptian obese population. It has been
observed that total cholesterol and LDL was higher in
all obese compared with control. However, it was no
significance different in obese patients compared to
control in HDL and triglycerides. This in accordance
with Howard et al., 2003 work who reported that all
of the components of the dyslipidemia, including
higher triglycerides, decreased HDL levels, and
increased LDL particles, have been shown clearly in
obese patients.

There were significant differences in total
cholesterol, triglyceride, LDL-cholesterol, and
VLDL-cholesterol between obese patients and control
(Timirci et al., 2010). Similarlythe prevalence of the
dyslipidemia increased significantly as the BMI
increased  (P<0.005)  (Ghergerehchi,  2009).
Furthermore, obesity has been associated with
hyperlipidemia, a high LDL cholesterol and a low
level of HDL cholesterol (Lai et al, 2001). Also
Overweight and obesity were associated with
hyperlipidemia (Lauer et al., 1997).

Altered levels of LDL-cholesterol were
observed mainly in overweight or obese males. HDL
cholesterol was borderline in the overweight and
obese groups (Lima et al, 2004). In a study of Fifty
two obese individuals that the mean total obese
patients cholesterol was 203.384+30.20 mg/dl, HDL
was 49.35£8.9mg/dl, LDL was 127.9+24.32mg/dl
and triglycerides was 138+66 mg/dl while in control
subjects Lipid profiles were in their normal
limits .this shed light on the frequency of
dyslipidemia are increased in obese patients (Horri
and Vakili, 2006).

In the present study it was observed that total
cholesterol ~ level  was  (185.57+47.47  vs
113.60+32.73mg/dl) and higher LDL (118.52+42.65
vs 52.27+30.76mg/dl) in childhood obese group
compared to control group (P 0.001). While there was
no significance difference in HDL (P 0.112) and
triglycerides (P 0.906).

Simsek et al, 2010 indicated that total
cholesterol, LDL-C, HDL-C, and TG in the obese
children were significantly different from values in
the control subjects (all p<0.001). In a study of 546
obese children aged 7-12 observed that Obese
children are at risk of dyslipidemia and relate also
Children with the highest BMI and lowest physical
fitness have the lowest HDL-C(Korsten-Reck et al.,
2008). High risks of hyperlipidemia, hypertension,
insulin resistance and abnormal glucose tolerance are
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expected from children who are obese(McBride,
2010).

In the Muscatine Study, 75% of school-aged
children who had total cholesterol concentrations
higher than the 90th percentile at baseline had total
cholesterol concentrations of >200 mg/dl in their
early twenties (Daniels et al., 2008). In the Bogalusa
Heart Study, approximately 70% of the children with
elevated cholesterol levels continued to have
increased cholesterol levels in young adulthood
(Webber et al., 1991).

In the present study it was observed that total
cholesterol (214.15+45.02) and LDL (136.02+36.13)
higher in adult obese compared to control
(175.45£30.71 and 100.90+£33.18) (P  0.003).
However there was no significance difference in
HDL (P 0.121) and triglycerides (P 0.809) between
adult obese group and adult control group.

in a study of 230 (94 male and 136 female)
overweight and obese adolescents Tershakovec et
al, 2002 reported, 117 (50.9%) who were severely
obese, 41 (17.8%) were moderately obese, and 72
(31.3%) were overweight. LDL-C in the severely
obese group was significantly higher than in the
normal group (P< 0.005). While others noticed that
Hypercholesterolemia is associated with increased
relative weight in women (Mokdad et al., 2003).

Adults obese are strongly associated with
dyslipidemia, type 2 diabetes, hypertension,
osteoarthritis, gout, and cardiovascular disease

(Spady et al., 1983).

LDL concentrations in plasma depend on the
balance between synthesis and catabolism. Usually,
~70% of LDL is removed from the blood by LDL
receptors located on the surface of most cells,
primarily hepatocytes (Sacks e al, 1996).
Apolipoprotein (apo) B-100 is the major structural
protein of LDL and acts as a specific ligand in the
cellular binding and uptake of LDL by LDL receptors
(Goldstein e al., 2001).

The relevance of this catabolic pathway is
illustrated by genetic disorders affecting the receptor
or ligand. In familial hypercholesterolemia (FH),
LDL catabolism is impaired because of mutations in
the LDL-receptor gene (Innerarity et al, 1990), and
in familial defective apolipoprotein B-100 (FDB)
hypercholesterolemia is attributable to defects in the
structure of apoB-100 caused by mutations in the
gene encoding the apolipoprotein (Innerarity ef al.,
1987). FDB was first observed in individuals with
moderate hypercholesterolemia (Weisgraber et al.,
1988). However, FDB patients may have markedly
increased cholesterol concentrations similar to those
in FH patients, and clinical findings may also be
similar (Defesche et al., 1993).
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Gene mutation detection has identified several
hundred different mutations in the LDL-receptor gene
that disrupt receptor function. In contrast, FDB has
been associated with surprisingly few mutations
(Pullinger et al, 1999), of which only three have
been linked with reduced LDL ligand function. Most
common is R3500Q (Shen et al, 2010).

In the present study it was observed that there is
significantly higher level of cholesterol and LDL in R
3500 Q homozygous compared to heterozygous and
normal control, where P value by ANOVA test (P<
0.001) which indicate effect of R3500Q mutation was
significant in changing lipid values.

LDL in heterozygotes with Arg 3500 Gln bound
defectively with the LDL receptor in competitive
binding assays. The Arg 3500 Gln substitution was
statistically more prevalent in patients with
hypercholesterolemia (P = 0.0003). Total cholesterol
and LDL-cholesterol were significantly higher
(P<0.0004) in 34 carriers with apoB 3500 GIn than in
the controls. The surprising result that only (Arg
3500 Gln) mutation of apo B in the receptor-binding
domain was associated with a defective LDL binding
and hypercholesterolemia (Ludwig et al., 1997).

R3500Q was strongly associated with DL-C
levels (P 0.001) and accounted for an approximately
55-mg/dL increase in LDL-C levels (Shen et al,
2010). The apoB gene for R3500Q mutation in 130
hypercholesterolemia patients, among whom 30
patients met the criteria of  familial
hypercholesterolemia (FH). They reported the
presence of R3500Q mutation of the apoB gene
which result in the decreased binding of LDL to LDL
receptor (Fard-Esfahani et al, 2005). Defective
binding of LDL to the LDL receptor is a major cause
of hypercholesterolemia because alterations of the
lipid composition of the LDL core aside, the three-
dimensional structure of the receptor-bindingdomain
of apo B-100 is subject to modification resulting
fromgenetically determined changes in the primary
structure of apoB-100(Fard-Esfahani ez al., 2005).

In Chinese population hypercholesterolemia
with the 3500Q mutation was observed in Chinese
population where the cholesterol concentrations of
the R3500Q carriers were moderatelyincreased
(6.12-7.08 mmol/l), similar to those reported(6.43—
7.29 mmol/l) for Chinese R3500Q carriers (Teng et
al., 2000). Plasma cholesterol, LDL-cholesterol, and
apoB were significantly higher in R3500Q
heterozygotes than in healthy controls (P<0.001)
(Raungaard et al., 2000). Using molecular biology
assays to diagnose affected individuals with
borderline cholesterol levels (Robles-Osorio et al.,
2003).

In the present study it was observed that no
significantly difference was detected in all lipid
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parameters (LDL , HDL , TG and cholesterol )
compared to Mspl polymorphism form (M+/M+,
M+/M- and M-/M-). Similarly other study indicated
that no significant difference in the lipid parameters
were determined for the apoBMsp I polymorphisms
study (Hu et al., 2009).

Moreover there was no significant difference
in any lipid profiles between different alleles of the
apoBMspl restriction site in 148 Chinese patients
with coronary heart disease and 153 healthy
subjects(Pan et al., 1995). Furthermore, in a study of
108 white Norwegian at risk of atherosclerosis, the
frequency of the M- allele was significantly higher in
cases with high TC, high LDLC and high apoB than
in controls with normal TC, LDL-C and apoB
(Delghandi et al., 1999) .

apo B Mspl allele (M-) was associated with a
higher basal cholesterol concentration (Rantala et al.,
2000). There was no correlation between Mspl RFLP
genotypes and levels of any variable.serum lipid
(Talmud et al., 1987) . There was no significant
difference in BMI, serum protein and lipid
parameters in determining the polymorphism of the
APOBMspl locus (p>0 0.05) (Hong et al, 2001).
Also Japanese population showed the same trend
(Zaman et al., 1997).

Moreover there was no significant difference in
cholesterol or LDL in individuals lacking M+ allele
(M- / M-) with individuals possessing one or more
M+ (M- /M- or M+/ M+) (Xu et al., 1989).

Conclusion:

3500Q mutation in apolipoprotien B may play
an important role in change lipids levels, in spit that
Mspl polymorphism has no significant role with the
same parameters in Egyptian obese population. It has
been observed that total cholesterol and LDL was
higher in all obese compared with control. However,
it was no significance different in obese patients
compared to control in HDL and triglycerides.
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