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ABSTRACT

Aim: According to studies, the individual cardiovascular disease (CVD) risk is predicted and low density lipoprotein cholesterol (LDL
cholesterol) sub-group concentration better than LDL cholesterol. High fat and cholesterol intakes are generally considered to pose a risk
on CVD. The purpose of this study is to analogize LDL sub-group concentration pre and post a diet with LowFat and LowCholesterol
written a prescription to dyslipidemic sicks along 3 months.

Material and Methods: Diagnosticated dyslipidemia sicks (n=47) on the part of the endocrinologist were pursued along 3 months
via a LowFat, LowCholesterol diet upon a lasting a month basis, on condition that they were proper for each. Before and after dietary
intervention periods, biochemical parameters and anthropometric measurements were compared.

Results: A sum of 47 participants (15 men and 32 women) with an average age of 48.51+9.86 years were involved. 13 women were at
premenopausal and 19 women were at postmenopausal stages of 32 women involved. Small dense LDL (Sd-LDL) decreased from 11.0
(0.0-37.0) mg/dL at the beginning to 7.0 (0.0-68.1) mg/dL after the dietary intervention, but this decline was unimportant (p=0.686).
Midbands (MiDC, MidB, MidA) subgroups of intermediate density lipoprotein cholesterol (IDL-cholesterol) declined considerably after
dietary interference (p<0.001, p=0.008, p=0.045, respectively).

Conclusion: A LowFat and LowCholesterol diet prescribed to dyslipidemic sicks (without using medicimes influencing lipid profile)
along 3 months, had a positive impact on decreasing the sub-groups of IDL-cholesterol and LDL-cholesterol. Also, this dietary
intervention induced beneficial impacts on anthropometric indications, tension and blood lipid profiles of the patients.
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Dislipidemik Hastalarda Az Yagl ve Az Kolesterollii Diyet Miidahalesinin LDL
Alt Gruplar1 Uzerine Etkisi: Epidemiyolojik Gozlemsel Calisma

oz
Amag: Calismalara gore, disiik yogunluklu lipoprotein kolesterol (LDL kolesterol) alt grup konsantrasyonlar: bireysel kardiyovaskiiler
hastalik (KVH) riskini, LDL kolesterolden daha iyi tahmin etmektedir. Yag ve kolesteroliin fazla alimlar1 genellikle kardiyovaskiiler
hastalik (KVH) i¢in bir risk olarak kabul edilir. Bu ¢alismanin amaci, dislipidemik hastalara 3 ay siireyle az yagh ve az kolesterollii bir
diyetin 6ncesi ve sonras1 LDL alt grup konsantrasyonunu karsilagtirmaktir.
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Gereg ve Yontemler: Endokrinolog tarafindan dislipidemi tanisi konulan hastalar (n=47) aylik olarak her birine 6zel olmak kaydiyla
az yagli, az kolesterollii diyetle 3 ay izlendi. Diyet miidahale donemleri 6ncesi ve sonrasi, biyokimyasal parametreler ve antropometrik
olgtimler kargilastirildi.

Bulgular: Yas ortalamasi 48,51+9,86 olan toplam 47 katilimei (15 erkek ve 32 kadin) ¢alismaya dahil edildi. Dahil edilen 32 kadindan
13t menopoz 6ncesi, 19'u menopoz sonrast donemdeydi. Calismanin basinda 11,0 (0,0-37,0) mg/dL olan Small dense LDL (Sd-LDL),
diyet miidahalesinden sonra 7,0 (0,0-68,1) mg/dL'ye diistii, ancak anlaml degildi (p=0,686). Orta yogunluklu lipoprotein kolesteroliin
(IDL-kolesterol) alt gruplar1t MiDA, MidB, MidC diyet sonrast 6nemli 6l¢tide azald (sirasiyla, p=0,045, p=0,008, p<0,001).

Sonug: Dislipidemik hastalara (lipit profilini etkileyen ilag kullanmayan) 3 ay boyunca verilen az yaglh ve az kolesterollii diyet, LDL-
kolesterol ve IDL-kolesterol alt gruplarini diisiirmede olumlu etki gostermistir. Ayrica bu diyet, hastalarin antropometrik 6l¢timleri, kan

basinci ve kan lipid profilleri tizerinde yararl etkilere neden olmustur.
Anahtar Sozciikler: Dislipidemi, LDL Alt Gruplari, IDL Alt Gruplari, Diisiik Yagl: Diisiik Kolesterollii Diyet

INTRODUCTION

Dyslipidemia refers to; changes in blood lipid distribution
due to lipid metabolism disorder, including the numerical
excess or deficiency of lipoproteins. Increased LDL-choles-
terol, total cholesterol, triglyceride levels and a decline in
HDL-cholesterol levels are major risk factors for atheroscle-
rotic diseases (1,2). Dyslipidemia is the main factor in the
pathogenesis of atherosclerosis and it is the most significant
avoidable hazard consideration which enhances the risk of
atherosclerotic cardiovascular diseases (ASCVD) (2).

According to the results of the study conducted to specity
the extensity of dyslipidemia and its relationship with car-
diovascular hazard elements in Turkish adults, 43.0% had
high total cholesterol, 41.5% had low HDL-cholesterol,
36.2% had high LDL-cholesterol and 35.7% had high tri-
glyceride levels (3,4).

Lowering the LDL-cholesterol concentration is the main
goal in the prevention of ASCVD. Nevertheless, besides
LDL-cholesterol concentrations, a more elaborative assay of
LDL physico-chemical features (such as size and oxidation)
has been shown to predict individual cardiovascular risk bet-
ter (5,6). A study showed that small density-LDL-cholester-
ol (sd-LDL- cholesterol) concentrations are a better marker
than total LDL-C in the evaluation of coronary heart disease
(CHD) (7-9). Sd-LDL particles have a more pro-atherogen-
ic and lower affinity than large-LDL particles, resulting in
long-term circulation of the sd-LDL particles. They enter the
arteria wall more handily and tie more ardently to intra-ar-
terial proteoglycans trapped in the artery wall. Furthermore,
sd-LDL particles are more susceptible to oxidation, resulting
in greater uptake by the macrophages (10).

When fat intake exceeds 35% of energy intake, it is generally
considered to be a risk for CVD since it is generally coupled
with an increase in saturated fat and energy intakes (11). It
should be noted that most cholesterol-rich foods are also
high in saturated fatty acids and therefore may grow the haz-
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ard of CVD owing to saturated fatty acid substance. In 2019
European Society of Cardiology (ESC) and the European
Atherosclerosis Society (EAS) metadata reported reducing
that dietary cholesterol is needed especially for those with
high plasma cholesterol levels (<300 mg/day) (11). Studies
to specify the impact of a low fat diet on plasma lipids found
significant results with a reduction in LDL-cholesterol lev-
els (12,13).

However, the number of studies examining the effect of var-
ious dietary interventions on LDL sub-groups are limited.
Turkish society has high calorie intake, total fat intake and
saturated fat intake. In Turkey, currently there is no study
demonstrating the impact of a LowFat, LowCholesterol diet
on LDL sub-groups. For this reason, the aim of this study
was to assess the impact of a LowFat, LowCholesterol dietary
interference on LDL sub-groups among dyslipidemic sicks.

MATERIALS and METHODS
Study Population

Inclusion criteria for the study were the diagnosis of dys-
lipidemia by an endocrinologist, the absence of any medica-
tion affecting the lipid profile (such as oral contraceptives,
glucocorticoids), the absence of disease such as diabetes,
nephrotic syndrome, Cushing’s syndrome, hyperthyroid-
ism and hypothyroidism (including taking hypothyroidism
and replacement therapy), smoking three or more times a
day, not drinking alcohol, not taking herbal medicine, being
nonpregnant or not lactating, having Body Mass Index
(BMI) = 25-40 kg/m?, ages 25-65, and participants to partic-
ipate. Whole participants took written acknowledgement.
Erciyes University Faculty of Medicine Clinical Research
Ethics Committee confirmed the study ethically (Approval
Number: 2017/550 Date: 08.12.2017).

Study Design and Dietary Intervention

The study was carried out between January 2018-July 2019
in Erciyes University Health Application and Research
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Center. This study was arranged as a epidemiological obser-
vational study and 47 patients were included. A LowFat (less
than 30% of total energy), and LowCholesterol (less than
200 mg/day) diet was designed for the attenders at the out-
line, in as much as the sex, lifeway, labour conditions, feed-
ing habits, BMI, parallel illnesses and hazard specifications.
The sicks were summoned to the controls every month and
pursued up for a sum of 3 months. As the sicks accepted
at the first and second months, Body Impedance Analyze
(BIA) indications were carried out and dietary adherency
was checked. Blood samples were received from the sicks
at the reference vaue and 3 months later the impacts of a
LowFat, LowCholesterol diet on anthropometric and bio-
chemical indications were assessed. Energy limited diet
were planned for overweight and obese sicks (~ 500-1000
kcal/day). Moreover, sicks were advised to pace at a moder-
ate velocity minimum 30-40 minutes every day.

Data Collection

A survey involving socio-demographic features, nourish-
ment routines, physical activity situations and concomitant
illnesses was filled by the searcher. Nutritional habits of the
participants were determined by taking the frequency of food
consumption (14). Physical activity was asked by the ‘Inter-
national Physical Activity Questionnaire (short form) (15).

Anthropometric Measurements

Anthropometric assessment contained weight, height,
waist and neck circumference gauged with slight dress.
We gauged height via a stadiometer to theclosest 0.1 cm,
weightiness via a calibrated scale to the closest 0.1 kg. Waist
cirumference was gauged via a inelastic tapeline gauging the
mid posirion between the lower nervure and the crista ili-
ac crest and scrag circumference was gauged via a inelastic
plastic tape from the mid of the neck between the middle
jugular backbone and the middle anterior neck finely of 0.1
cm. BIA measurings, Bodily structure of the participators
was decided with Tanita BC-418 MA device (16,17).

Biochemical Parameters

In the Endocrinology clinic; the diagnosticated dyslipidemia
sicks by an endocrinologist and their preprandial blood glu-
cose (mg/dL), total cholesterol (mg/dL), triglycerides (mg/
dL), LDLcholesterol (mg/dL), HDLcholesterol (mg/dL), lev-
els were assessed. Sicks were chosen to the inclusion criteria
and blood was drawn after hunger minimum twelve hours.
Very low density lipoprotein (VLDL (mg/dL)), smallLDL
(mg/dL), largeLDL (mg/dL), medium density lipoprotein
(IDL (mg/dL)) (MidA, B, C) values. After centrifugation,
blood samples were saved in the refrigerant at -80°C in Erci-
yes University Endocrinology Service till analysis period. For
sicks who were not firstly assessed for insulin (mg/dL), some

blood was received and sent to Erciyes University Blood Col-
lection Department and examined at the Central Biochemis-
try Laboratory of Erciyes University. VLDL, IDL according
with 3 midbands (MidA, B, C) and 7 LDL sub assemblies
were gauged in serum specimens utilizing a Lipoprint Sys-
tem. This method distinguishes lipoproteins in a non-dena-
turing gel gradient of polyacrylamide depending on net area
charge and magnitude. The paint ties comparatively to the
relevant quantity of cholesterol in per lipoprotein. After the
electrophoresis, densitometric assays and comparative con-
centrations of lipoprotein groups and subclasses were figured
out on the Lipoware program. LDLI to 2 (wide, bouyant, pat-
ternA); LDL3 to 7 (small, intense; pattern B). The system as
well gives the mean LDL particle magnitude. TypeB if particle
size was <265A, medium level if particle size was 265-268A,
TypeA if particle size was >268A (18).

Statistical Analysis

The convenience of the information for normal divisionis
was assessed via histogram, q-q diagrams and Shapiro-Wilk
test. Alteration homogeneity was tested with Levene test.
Two classes independent examples t-test and Mann-Whit-
ney U-tests were utilized for amount versions. In the qual-
ified information, two recurring indication comparisons
were utilized with McNemar-Bowker test. The double t-test
and Wilcoxon tests were utilized in the quantity information
for two recurring indications. Spearman’s correl assay was
utilized to assess the connection between quantitative var-
iables. Data analysis was performed by Turcosa Cloud sta-
tistical program. Importance level was admitted as p<0.05.

RESULTS
Study Participants

Figure 1 shows the participants in detail. All of 47 par-
ticipants (15 men and 32 women) with an average age of
48.51+9.86 years, diagnosticated with dyslipidemia, carried
out the study. 13 women were at premenopausal and 19
women were at postmenopausal stages among 32 women.

Inclusion criteria were Excluded From The Study
included in the study o Ao i it gy
N=57 the intermediate and final
controls (n=5)
¢ Those who stopped
— working after the 2nd
control (n=4)
* Cholesterol lowering drug
Completed after second control (n=1)
N =47

Figure 1. Participant recruitment flow.
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When sociodemographic characteristics of individuals are
examined, 95.7% live in the province. Of the patients; 38.3%
were primary school and 27.7% were high-school graduates.
78.7% of the participants unemployed and 57.4% of their
income was less than the minimum wage. According to the
marital status, 89.4% were married.

Anthropometric Measurements

As shown in Table 1, after 3 months, mean BMI, body
weight, waist-neck circumference and waist-to-height
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ratio declined at a considerable extent from for two sexes
(p<0.001). At the end of 3 months, the mean fat percent-
age decreased from 26.69+5.47% to 25.36£6.10% in men
(p=0.131) and from 39.95+4.38% to 39.65+4.25% in women
(p=0.576).

Biochemical Parameters

Biochemical parameters of the patients are given in Table
2. Total cholesterol, preprandial and triglyceride levels were
considerably decreased 3 months later with a LowFat, Low-

Table 1: Changes in the anthropometric measurements of participants before and after the dietary intervention.

Men (n=15) Women (n=32)
Variable Before Diet  After Diet P t Before Diet  After Diet P t
Body weight (kg) 89.8+17.3 86.6+15.3 0.012 2.884 80.1+12.0 77.3£11.2 0.001 3.662
BMI (kg/m?) 30.6+6.1 29.5%£5.5 0.009 3.05 32.3+5.1 31.3+5.1 0.001 3.685
Waist circumference (cm) 106.5£8.9 102.2+8.9 <0.001  5.246 104.6+£11.9 100.8+10.4  <0.001  5.178
Waist / Height Ratio 0.6+0.05 0.6+0.06 <0.001  5.339 0.6+0.09 0.6+0.08 <0.001  5.122
Neck circumference (cm) 41.74£2.1 40.5+2.2 <0.001 5.391 36.7+2.4 36.1+2.4 <0.001  4.152
Fat percentage (%) 26.6+5.4 25.3+6.1 0.131 1.606 39.9+4.3 39.6+4.2 0.576 0.566
Data presented as meantstandard deviation or median (min-max). t = Dependent Samples t-test
Table 2: Biochemical parameters of the participants before and after dietary intervention.

Variable ReferencF Values Before Diet After Diet Test

of Variables (n=47) (n=47) p statistics
Fasting blood glucose (mg/dL) 74-106 94.2£9.6 89.7£10.7 0.014 t=12.558
Total cholesterol (mg/dL) 70-200 246.3£31.0 234.2+37.8 0.022 t=2.367
Triglycerides (mg/dL) 40-130 192.0 (153.0-271.5)  143.0 (116.0-228.0)  <0.001  Z=-3.794
HDL Cholesterol Men 40-60 39.3+7.2 40.146.0 0.584  t=-0.560
(mg/dL) Women 40-60 54.3+10.8 54.1+13.1 0.865 t=0.172
LDL Cholesterol (mg/dL) 100-130 153.2£29.6 150.0£29.9 0.459 t=0.746
Insulin (mIU/L) 2.6-24.8 11.8(9.1-15.3) 10.5(8.5-14.5) 0.317 Z=-1.000
VLDL Cholesterol (mg/dL) <22 45.6+11.8 49.0+12.1 0.050 t=-2.016
MidC (mg/dL) <23 28.2+4.7 21.9+4.8 <0.00 t=8.819
MidB (mg/dL) <15 17.0 (13-19.5) 14.0 0.008 Z=-2.640
MidA (mg/dL) <25 20.0 (16.5-23.0) 17.0 0.045 Z=-1.997
IDL-Cholesterol (mg/dL) <63 66.0 (55.0-73.0) 53.0 <0.00 Z=-4.399
LDL1 (mg/dL) <57 40.8+10.1 38.4£10.3 0.033 t=2.203
LDL2 (mg/dL) <30 33.2+10 29.449 0.008 t=2.791
LDL3 (mg/dL) * <6 11.0 (5.0-19.0) 7.0 (.5-16.5) 0.759  Z=-0.307
LDL4 (mg/dL) ** <0 3.0 (2.0-6.0) 2.0 (2.0-6.5) 0.268 Z=-1.108
Large-LDL (LDL1-LDL2) (mg/dL) <87 76.0 (66.5-83.6) 67.0 (56.0-78.6) 0.002 Z=-3.111
Small-LDL (LDL3-LDL7) (mg/dL) <6 11.0 (0.0-37.0) 7.0 (0.0-68.1) 0.686 Z=-0.465
Small-LDL / Large-LDL (mg/dL) <0.07 0.2 (0.0-0.7) 0.1 (0.0-1.4) 0.188 Z=-1.196

Data presented as number (%) or meantstandard deviation or median (min-max).

*Since there are no LDL3 values in the system, LDL3 comparison of 43 participants is given.

** Since there are no LDL4 values in the system, LDL4 comparison of 27 participants is given. t = Dependent Samples t-test
Z = Wilcoxon Signed Rank Test

Turk J Diab Obes 2023; 2: 145-151



Effect of Low Fat and Low Cholesterol Diet on LDL Subgroups

Cholesterol diet (p=0.014, p=0.022, p<0.001, in turn). There
was an increase in HDL- cholesterol at the end of the study,
however this increase was not significant (p=0.896). LDL-
cholesterol levels decreased from 153.25+29.60 mg/dL to
150.08429.93 mg/dL (p=0.459).

Although insulin levels decreased after the dietary inter-
vention, it was not significant (p=0.317). MidA, MidB,
MidC, also referred to as subgroups of IDL or VLDL res-
idues, declined considerably after the dietary interference
(p=0.045, p=0.008, p<0.001 respectively). Similarly, IDL
levels declined considerably after dietary intervention
(p<0.001).

LDL1 from LDL sub-groups (mean 40.89+10.17 mg/dL to
38.43+10.30 mg/dL, p=0.033) and LDL2 (33.28+10.00 mg/
dL to 29.45+9.05 mg/dL, p=0.008) significantly decreased
after the dietary intervention. Since the sum of LDL1 and
LDL2yieldedlarge-LDL, asignificant reduction was watched
in large-LDL after the dietary intervention (p=0.002).
Although there was a decrease in LDL3 and LDL4 after
the dietary intervention, this decrease was not significant
(p=0.759, p=0.268, respectively). Small LDL decreased from
11.0 mg/dL (0.0-37.0 mg/ dL) at the beginning to 7.0 mg/
dL (0.0-68.0 mg/dL) after the dietary intervention, but this
decline was not important (p=0.686). Although the small-
LDL/large-LDL ratio decreased after the dietary intreven-
tion, this reduction was not significant (p=0.188).

The decline in systolic blood pressure (122+10 mmHg vs.
118+9 mmHg, p=0.005) and diastolic blood pressure (78+6
mmHg vs. 75+6 mmHg, p=0.022) of the cases after the nutri-
tional interference was significantly important (p<0.05).

The particle size increased from 266.0 A (263.0-269.2 A) to
267.5 A (263.1-269.2 A), but this increase was no significant
(p=0.412).

DISCUSSION

Dyslipidemia is a component of metabolic syndrome and is
a strong indicator of CVD (19). Treatment of dyslipidemia
is referred as lifestyle changes, pharmacological and non-
pharmacological treatment. Lifestyle changes are accepted as
primary care. Among them, the proper dietary intervention
is an important part of the treatment (5). LDL-cholesterol
is a well-recognized hazard element for the evolvement of
cardiovascular events, and lowering LDL-cholesterol is the
key for reducing CVD risk (2). LDL cholesterol is composed
of sub- groups of particles of different size and density. It is
stated that sd-LDL has a greater atherogenic potential than
other LDL sub-groups and sd-LDL cholesterol is a better
indicator for predicting CVD than total LDL-cholesterol
(20). Sd-LDL predominant individuals tend to have high-

er triglycerides and lower HDL-cholesterol levels (21). In a
randomized, doubleblind, cross over study, 12 non-obese
men with normal lipid profiles were given a low- (of the
energy; 25% fat, 62% CHO) and a high fat diet (of the ener-
gy; 37% of fat, 50% CHO) and the changes in plasma lipids
and LDL sub-groups at the end of three days were examined.
The high-fat diet was additionlly related to an important
raise in LDL particle size (255.0 vs 255.9 A; p=0.01) and an
important decline in the rate of smallLDL particle (<255.0
A) (50.7% vs 44.6%, p=0.01) (11). In our study, we detected
decrements in total cholesterol and LDL-cholesterol after
the dietary intervention with a LowFat and LowCholesterol
diet. Also in our study, the particle size increased from 266.0
(263.0-269.2) to 267.5 (263.1-269.2) (p= 0.412). SALDL
(LDL3 + LDL4) decreased from 11.0 (0.0-37.0) mg at the
beginning of the study to 7.0 (0.0-68.0) mg after the die-
tary intervention (p=0.686). Nevertheles, this difference was
unimportant owing to a few patients. This difference would
probably be meaningful if more patients were studied. Since
the number of individuals with LDL3 cholesterol was 43 and
the number of individuals with LDL4 cholesterol was 27, it
was thought that this decrease was not significant. In anoth-
er study, the effect of Mediterranean diet on LDL particle
size distribution and oxidation was examined in 37 men
and 32 premenopausal women were administered Medi-
terranean diet for four weeks, and variables were measured
before and after the dietary intervention. There was a 10.4%
decrease in men and a 7.3% decrease in women in LDL-cho-
lesterol concentrations. There was a decrease in all LDL
subgroups for both genders after dietary intervention, how-
ever only the decrease in sd LDL-cholesterol in men was
significant (5). Similar to this study, we observed an assess-
ment in both men and women in the LDL subgroups. But
we only found a significant reduction in LDL1 and LDL2
(p=0.033, p=0.008, respectively). Similarly, decreases in
large- LDL (LDL1+LDL2) were significant (76.0 (66.5-83.6)
mg/dL-67.0 (56.0-78.6) mg/dL, p=0.002). According to the
distribution of LDL subgroups, the dominance of LDL I
and II, type A; LDL IIT and IV are called type B patterns.
People of type B have MI risk and generally exhibit ather-
ogenic lipoprotein profiles such as high triglycerides and
low HDL- cholesterol levels (22). According to the results
of a study comparing 102 individuals with phenotype A and
phenotype B undergoing coronary angiographic examina-
tion, the incidence of coronary artery disease (CAD) was
significantly higher in subjects with phenotype B (n=52)
than those with phenotype A. (77% to 44%; p <0.005) (23,
24). Amid the dyslipidemic sicks involved in the study, the
number of patients in type B group were decreased and the
number of patients in type A and intermediate level group
were increased. This resulted in positive changes in the
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lipid profiles of the patients after the dietary intervention.
Populations with increased levels of IDL include familial
combined hyperlipidemia, type III hyperlipoproteinemia,
chronic renal failure (CRF), and people with type 2 diabe-
tes. IDL has been associated with the incidence of CAD and
progression of CAD in hypercholesterolemic cases (25). In
a total of 416 patients, the relationship between IDL and
LDL subgroups was determined by other lipids, lipopro-
teins and markers related to atherosclerosis. In conclusion;
while MidB, MidC, LDL2 and LDL3-6 (sdLDL) showed
significant and positive correlations with VLDL, MID-A
and LDL1 showed significant and inverse correlation with
VLDL. MID-A and LDL1 were significantly and positively
associated with HDL (26). In our study, after a LowFat and
LowCholesterol diet in a short period of 3 months, MidC,
MidB and MidA values decreased significantly (p<0.001,
p=0.008, p=0.045, respectively). However, contrary to our
expectations, VLDL-cholesterol levels were increased at the
end of the study (45.68+11.85 mg/dL to 49.06+12.18 mg/
dL, p=0.050). In our study, we attributed the muscle loss to
the weight loss. While young or premenopausal women are
preserved from CVD by estrogen-induced cardioprotec-
tive mechanisms, considerable alterations in cardiovascular
risk factors occur as they age and enter menopause (27). A
decrease in estrogen levels in postmenopausal women is
related to adverse alterations in lipid profiles, involving total
cholesterol, HDLcholesterol, LDLcholesterol triglycerides
(28). In this study, 13 out of 32 women were in premeno-
pausal period and 19 were in postmenopausal period. Total
cholesterol, MidB, LDL2, small- LDL and systolic tension
values of both baseline and last measurements in postmen-
opausal women as regards premenopausal women were sig-
nificantly higher. In postmenopausal women, fasting blood
glucose and Large-LDL were measured at baseline; in the
first measurement, triglyceride, LDL, LDL4, MidC, IDL,
levels, SmallLDL/LargeLDL ratio and diastolic blood pres-
sure values were significantly higher than premenopausal
women. In conclusion, we have obtained positive results on
blood lipid profile in dyslipidemic patients after 3 months
of a dietary intervention with a LowFat, and LowCholes-
terol diet. Especially in LDL sub-groups LDL1, LDL2; we
obtained significant reductions in the IDL subgroups MidA,
MidB and MidC with a personalized dietary intervention.
We also recorded non-significant reductions in sd-LDL-
cholesterol levels. Significant and striking results can be
obtained in longer studies involving more patients.

Kit purchase is limited due to lack of cost. Therefore, the
number of patients included in the study is not sufficient.
Evaluation of other metabolic parameters (such as AST,
ALT) will also be appropriate for the study.

Turk J Diab Obes 2023; 2: 145-151

Kagar Mutlutiirk U et al.

Acknowledgments

The authors would like to thank the participants for their involve-
ment in the study. Also, thanks to Erciyes University Scientific
Research Projects Unit for their support.

Author Contributions

Research design: Ulger Kacar Mutlutiirk, Betiil Cigek, Fahri
Bayram, Research execution: Ulger Kagar Mutlutiirk, Betiil
Cigek, Fahri Bayram, Data interpretation and analysis: Ulger
Kagar Mutlutiirk, Betiil Cigek, Manuscript preparation: Ulger
Kagar Mutlutiirk, Betiil Cigek, Fahri Bayram.

Conflict of Interest
The author declares that there is no competing interest.
Financial Support

This study was granted by Erciyes University Scientific Research
Fund under the code of TYL-2018-8497.

Ethics Approval

The study was evaluated to be ethically appropriate by Erciyes
University Faculty of Medicine Clinical Research Ethics Commit-
tee (Approval Number: 2017/550 Date: 08.12.2017).

ClinicalTrials.gov ID: NCT04894318. Release Date: May 15, 2021
Peer Review Process

Extremely peer-reviewed and accepted.

REFERENCES

1. Jellinger PS, Smith DA, Mehta AE, Ganda O, Handelsman Y,
Rodbard HW, Shepherd MD, Seibel JA. American Association
of clinical endocrinologists’ guidelines for management of
dyslipidemia and prevention of atherosclerosis. Endocr Pract.
2012; 18(1): 1-78.

2. TEMD Obezite, Dislipidemi, Hipertansiyon Calisma Grubu,
TEMD Dislipidemi Tani ve Tedavi Kilavuzu. Ankara, 2021;
14-16 (in Turkish).

3. Bayram F, Kocer D, Giindogan K, Kaya A, Demir O,Cogkun
R, Sabuncu T, Karaman A, Cesur M, Rizzo M, Toth PP, Gedik
V. Prevalence of dyslipidemia and associated risk factors in
Turkish adults. ] Clin Lipidology. 2014; 8: 206-216.

4. Mahley RW, Palaogiu KE, Atak Z, Dawaon-Pepin ], Langlois
AM, Cheung V, Onat H, Fulks P, Mahley LL, Vakar F,
Ozbayrakq S, Giikdemir O, Winkler W. Turkish Heart Study:
lipids, lipoproteins, and apolipoproteins. ] Lipid Res. 1995; 36:
839-859.

5. Bédard A, Corneau L, Lamarche B, Dodin S, Lemieux S. Sex
differences in the impact of the Mediterranean diet on LDL
particle size distribution and oxidation Nutrients. 2015;7(5):
3705-3723.


https://www.ncbi.nlm.nih.gov/pubmed/?term=Jellinger%20PS%5BAuthor%5D&cauthor=true&cauthor_uid=22522068
https://www.ncbi.nlm.nih.gov/pubmed/?term=Smith%20DA%5BAuthor%5D&cauthor=true&cauthor_uid=22522068
https://www.ncbi.nlm.nih.gov/pubmed/?term=Mehta%20AE%5BAuthor%5D&cauthor=true&cauthor_uid=22522068
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ganda%20O%5BAuthor%5D&cauthor=true&cauthor_uid=22522068
https://www.ncbi.nlm.nih.gov/pubmed/?term=Handelsman%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=22522068
https://www.ncbi.nlm.nih.gov/pubmed/?term=Rodbard%20HW%5BAuthor%5D&cauthor=true&cauthor_uid=22522068
https://www.ncbi.nlm.nih.gov/pubmed/?term=Shepherd%20MD%5BAuthor%5D&cauthor=true&cauthor_uid=22522068
https://www.ncbi.nlm.nih.gov/pubmed/?term=Seibel%20JA%5BAuthor%5D&cauthor=true&cauthor_uid=22522068

Effect of Low Fat and Low Cholesterol Diet on LDL Subgroups

10.

11.

12.

13.

14

15.

16.

El Harchaoui K, van der Steeg WA, Stroes ES, Kuivenhoven
JA, Otvos JD, Wareham NJ, Hutten BA, Kastelein JJ, Khaw
KT, Boekholdt SM. Value of low-density lipoprotein particle
number and size as predictors of coronary artery disease
in apparently healthy men and women: the EPIC-Norfolk
Prospective Population Study. ] Am Coll Cardiol. 2007; 49:
547-553.

Ai M, Otokozawa S, Asztalos BF, Ito Y, Nakajima K, White
CC, Cupples LA, Wilson PW, Schaefer EJ. Small dense LDL
cholesterol and coronary heart disease: Results from the
Framingham Offspring Study. Clin Chem. 2010; 56(6):967-
976.

Gerber PA, Nikolic D, Rizzo M. Small, dense LDL: an update.
Curr Opin Cardiol. 2017;32(4):454-459.

Feingold, KR, Grunfeld, C. Introduction to lipids and
lipoproteins. Endotext; MDText.com Inc, 2018.

Ivanova EA, Myasoedova VA, Melnichenko AA, Grechko
AV, Orekhov AN. Small dense low-density lipoprotein as
biomarker for atherosclerotic diseases. Oxid Med Cell Longev.
2017;2017:1273042.

Mach F, Baigent C, Catapano AL, Koskinas KC, Casula M,
Badimon L, Chapman M]J, Backer GG, Delgado V, Ference
BA, Graham IM, Halliday A, Landmesser U, Mihaylova B,
Pedersen TR, Riccardi G, Richter DJ, Sabatine MS, Taskinen
MR, Tokgozoglu L, Wiklund O; ESC Scientific Document
Group. 2019 ESC/EAS Guidelines for the management of
dyslipidaemias: lipid modification to reduce cardiovascular
risk. Eur Heart J. 2020; 41(1):111-188.

Schwingshack L, Hoffmann G. Comparison of effects of
long-term low-fat vs high-fat diets on blood lipit levels in
overweight or obese patients: A systematic review and meta-
analysis. ] Acad Nutr. Diet 2013;113(12):1640-1661.

Wu L, Ma D, Walton-Moss B, He Z. Effects of low-fat diet on
serum lipids in premenopausal and postmenopausal women:

A meta-analysis of randomized controlled trials. Menopause
2014; 21(1):89-99.

. Ttrkiye Beslenme Rehberi TUBER 2022, T.C. Saglik Bakanlig:

Yaym No: 1031, Ankara 2022. Access: (https://hsgm.saglik.
gov.tr/tr/web-uygulamalarimiz/357.html), Date of access:
20.07.2023 (in Turkish).

Lee PH, Macfarlane DJ, Lam TH, Stewart, SM. Validity of the
International Physical Activity Questionnaire Short Form
(IPAQ-SF): A systematic review. Int ] Behav Nutr Phys Act.
2011; 21;8:115.

Yardim N, Celikay N, Aykul F, Kelat Z. Diyetisyenler i¢in

Hasta Izlem Rehberi Agirlik Yénetimi El Kitab1. Ed: Rakicioglu
N, Samur G, Basoglu S. Ankara, 2017; 75-77 (in Turkish).

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

Zen, V, Fuchs FD, Wainstein MV, Gongalves SC, Biavatti K,
Riedner CE, Fuchs FC, Wainstein RV, Rhoden EL, Ribeiro
JP. Neck circumference and central obesity are independent
predictors of coronary artery disease in patients undergoing
coronary angiography. Am J Cardiovasc Dis. 2012; 2(4): 323-
330.

Hoefner DM, Hodel SD, O’Brien JF, Branum EL, Sun D,
Meissner I, McConnell JP. Development of a rapid, quantitative
method for LDL subfractionation with use of the Quantimetrix
Lipoprint LDL System. Clin Chem. 2001;47:266-274.

Kostis JB. The importance of managing hypertension and
dyslipidemia to decrease cardiovascular disease. Cardiovasc
Drugs Ther. 2007;21(4):297-309.

Aoki T, Yagi H, Sumino H, Tsunekawa K, Araki O, Kimura T,
Nara M, Ogiwara T, Nakajima K, Murakami M. Relationship
between carotid artery intima-media thickness and small
dense low-density lipoprotein cholesterol concentrations
measured by homogenous assay in Japanese subjects. Clin
Chim Acta. 2015;442:110-114.

Taylan E, Tuncel EP. Distribution of LDL subgroups in
patients with hyperlipidemia. Turk ] Med Sci. 2016; 46(2):374-
380.

Ensign W, Hill N, Heward CB. Disparate LDL phenotypic
classification among 4 different methods assessing LDL
particle characteristics, Clin Chem. 2006; 52(9): 1722-1727.

Ohmura H, Mokuno H, Sawano M, Hatsumi C, Mitsugi Y,
Watanabe Y, Daida H, Yamaguchi H. Lipid compositional
differences of small, dense low-density lipoprotein particle
influence its oxidative susceptibility: possible implication
of increased risk of coronary artery disease in subjects with
phenotype B. Metabolism. 2002; 51(9): 1081-1087.

Chiu S, Williams PT, Krauss RM. Effects of a very high
saturated fat diet on LDL particles in adults with atherogenic
dyslipidemia: A randomized controlled trial. PloS One. 2017;
6;12(2).

Hosaka S, Okada Y, Maruyama K, Maruyama D. Increased
intima-media thickness of the carotid artery in Japanese
female type 2 diabetic patients with ‘midband lipoprotein’.
Diabetes Res Clin Pract. 2007;75:333-338.

Srisawasdi P, Vanavanan S, Rochanawutanon M,
Pornsuriyasak P, Tantrakul V, Kruthkul K, Kotani K.
Heterogeneous properties of intermediate- and low-density
lipoprotein subpopulations. Clin Biochem. 2013;46(15):1509-
1515.

Pai JK, Manson JE. Acceleration of cardiovascular risk during
the late menopausal transition. Menopause. 2013; 20(1):1-2.

. Stock EO, Redberg R. Cardiovascular disease in women. Curr

Probl Cardiol. 2012;37(11):450-526.

Turk J Diab Obes 2023; 2: 145-151


https://www.ncbi.nlm.nih.gov/pubmed/?term=Hatsumi%20C%5BAuthor%5D&cauthor=true&cauthor_uid=12200749
https://www.ncbi.nlm.nih.gov/pubmed/?term=Mitsugi%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=12200749
https://www.ncbi.nlm.nih.gov/pubmed/?term=Watanabe%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=12200749
https://www.ncbi.nlm.nih.gov/pubmed/?term=Daida%20H%5BAuthor%5D&cauthor=true&cauthor_uid=12200749
https://www.ncbi.nlm.nih.gov/pubmed/?term=Yamaguchi%20H%5BAuthor%5D&cauthor=true&cauthor_uid=12200749
https://www.ncbi.nlm.nih.gov/pubmed/?term=Pornsuriyasak%20P%5BAuthor%5D&cauthor=true&cauthor_uid=23830843
https://www.ncbi.nlm.nih.gov/pubmed/?term=Tantrakul%20V%5BAuthor%5D&cauthor=true&cauthor_uid=23830843
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kruthkul%20K%5BAuthor%5D&cauthor=true&cauthor_uid=23830843
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kotani%20K%5BAuthor%5D&cauthor=true&cauthor_uid=23830843
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ai%20M%5BAuthor%5D&cauthor=true&cauthor_uid=20431054
https://www.ncbi.nlm.nih.gov/pubmed/?term=Otokozawa%20S%5BAuthor%5D&cauthor=true&cauthor_uid=20431054
https://www.ncbi.nlm.nih.gov/pubmed/?term=Asztalos%20BF%5BAuthor%5D&cauthor=true&cauthor_uid=20431054
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ito%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=20431054
https://www.ncbi.nlm.nih.gov/pubmed/?term=Nakajima%20K%5BAuthor%5D&cauthor=true&cauthor_uid=20431054
https://www.ncbi.nlm.nih.gov/pubmed/?term=White%20CC%5BAuthor%5D&cauthor=true&cauthor_uid=20431054
https://www.ncbi.nlm.nih.gov/pubmed/?term=White%20CC%5BAuthor%5D&cauthor=true&cauthor_uid=20431054
https://www.ncbi.nlm.nih.gov/pubmed/?term=Cupples%20LA%5BAuthor%5D&cauthor=true&cauthor_uid=20431054
https://www.ncbi.nlm.nih.gov/pubmed/?term=Wilson%20PW%5BAuthor%5D&cauthor=true&cauthor_uid=20431054
https://www.ncbi.nlm.nih.gov/pubmed/?term=Schaefer%20EJ%5BAuthor%5D&cauthor=true&cauthor_uid=20431054
https://pubmed.ncbi.nlm.nih.gov/?term=Mach+F&cauthor_id=31504418
https://pubmed.ncbi.nlm.nih.gov/?term=Baigent+C&cauthor_id=31504418
https://pubmed.ncbi.nlm.nih.gov/?term=Catapano+AL&cauthor_id=31504418
https://pubmed.ncbi.nlm.nih.gov/?term=Koskinas+KC&cauthor_id=31504418
https://pubmed.ncbi.nlm.nih.gov/?term=Casula+M&cauthor_id=31504418
https://pubmed.ncbi.nlm.nih.gov/?term=Badimon+L&cauthor_id=31504418
https://pubmed.ncbi.nlm.nih.gov/?term=Chapman+MJ&cauthor_id=31504418
https://pubmed.ncbi.nlm.nih.gov/?term=De+Backer+GG&cauthor_id=31504418
https://pubmed.ncbi.nlm.nih.gov/?term=Delgado+V&cauthor_id=31504418
https://pubmed.ncbi.nlm.nih.gov/?term=Ference+BA&cauthor_id=31504418
https://pubmed.ncbi.nlm.nih.gov/?term=Graham+IM&cauthor_id=31504418
https://pubmed.ncbi.nlm.nih.gov/?term=Halliday+A&cauthor_id=31504418
https://pubmed.ncbi.nlm.nih.gov/?term=Landmesser+U&cauthor_id=31504418
https://pubmed.ncbi.nlm.nih.gov/?term=Mihaylova+B&cauthor_id=31504418
https://pubmed.ncbi.nlm.nih.gov/?term=Pedersen+TR&cauthor_id=31504418
https://pubmed.ncbi.nlm.nih.gov/?term=Riccardi+G&cauthor_id=31504418
https://pubmed.ncbi.nlm.nih.gov/?term=Richter+DJ&cauthor_id=31504418
https://pubmed.ncbi.nlm.nih.gov/?term=Sabatine+MS&cauthor_id=31504418
https://pubmed.ncbi.nlm.nih.gov/?term=Taskinen+MR&cauthor_id=31504418
https://pubmed.ncbi.nlm.nih.gov/?term=Tokgozoglu+L&cauthor_id=31504418
https://pubmed.ncbi.nlm.nih.gov/?term=Wiklund+O&cauthor_id=31504418
https://pubmed.ncbi.nlm.nih.gov/?term=ESC+Scientific+Document+Group%5BCorporate+Author%5D
https://pubmed.ncbi.nlm.nih.gov/?term=ESC+Scientific+Document+Group%5BCorporate+Author%5D

