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Abstract
Recently, it has been remarked that dietary fatty acids and fatty acid receptors might be involved in the aetiology of diabetes. Therefore, this study
was conducted to determine the relationship between dietary fatty acid pattern, fatty food preferences and soluble CD36 (sCD36) and insulin
resistance in type 2 diabetes mellitus (DM). The study was carried out with thirty-eight newly diagnosed type 2 DM patients and thirty-seven
healthy volunteers, aged 30–65 years. In the study, socio-demographic characteristics, dietary fat type and fatty acid pattern of individuals were
recorded. After anthropometric measurements were taken, blood CD36, glucose, TAG and insulin levels were analysed. The results showed that
although the type of fatty acid intake did not differ between the groups (P>0·05), the consumption of olive oil in the type 2 DM group was lower
than the control group (P< 0·05). Mean blood glucose, insulin, insulin resistance, TAG and sCD36 levels were determined to be higher in the
type 2 DM group (P< 0·05). However, there was no correlation between sCD36 levels and homeostatic model assessment of insulin resistance
(HOMA-IR) value, blood insulin and TAG levels, waist circumference, dietary fatty acid pattern and food preferences in the type 2 DM group
(P> 0·05). Crucially, elevated sCD36 levels increased the type 2 DM risk (OR 1·21, P< 0·05). In conclusion, sCD36 level may be a possible
biomarker, independent from the dietary fatty acid pattern, for type 2 DM owing to its higher levels in these patients. Therefore, the new insights
make CD36 attractive as a therapeutic target for diabetes.

Key words: Type 2 diabetes mellitus: CD36: Lipids

Diabetes mellitus (DM) is a metabolic disease that causes
disorders of carbohydrate, fat and protein metabolism
characterised by chronic hyperglycaemia(1). Globally, it was
expected that DM cases will reach 438 million by 2030, in which
type 2 DM was the most commonly diagnosed type(1–3). Today,
the most important approach used to prevent and reduce the
occurrence of type 2 DM is dietary modifications in macro-
nutrients as a primary and long-term strategy(4,5).
Although the studies conducted in this regard are usually

based on dietary carbohydrates, recent studies indicate that SFA
and unsaturated fatty acids are also involved in the aetiology
of diabetes owing to their function as signal molecules in
various cellular processes including occurrence and progress of
diabetes(6,7). Although high levels of SFA in the membrane have
adverse effects on insulin signalling, there are studies reporting
that high levels of n-3 and n-6 fatty acids, among PUFA, might
have a role in increasing insulin sensitivity(8–10).
Although insulin signalling and insulin secretion have been

generally investigated in studies related to type 2 DM, recent
studies concluded that multifactorial causes, insulin, as well as

different peptides, may be involved in the aetiology of
diabetes(11). The studies conducted on CD36 fatty acid transport
(FAT) receptor have recently increased owing to its multi-
functional properties. Soluble CD36 (sCD36) is an important
multi-functional membrane receptor to participate fatty acid
uptake and a recently detected in blood as a cell-free form and
identified as a biomarker of the metabolic syndrome(12–14).
Thus, sCD36 might be associated with insulin resistance, obesity
and low-grade inflammations. In some recent studies, it was
also reported that CD36 has a wide range of expression and it
may play a role in diabetes and selection of fatty foods, as well
as the mentioned functions(15–17).

Accordingly, human studies that examine the relationship
between sCD36 level, dietary fatty acid pattern, and fatty food
preferences in relation to insulin resistance in human nutrition
are limited in the literature. Therefore, this study aimed to
analyse the relationship between dietary fat and fatty acid pat-
tern, fatty food preferences, insulin resistance and CD36 fatty
acid receptor levels in newly diagnosed type 2 diabetic patients
in comparison with healthy individuals.

Abbreviations: DM, diabetes mellitus; HOMA-IR, homeostatic model assessment of insulin resistance; sCD36, soluble CD36.
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Methods

The research was conducted on individuals between 30 and
65 years of age with newly diagnosed type 2 DM (n 38)
who were admitted to the Endocrinology Outpatient Clinic of
Kırıkkale University Faculty of Medicine, and healthy volunteers
(n 37) who were selected in compliance with the BMI and age of
patients, between October 2014 and June 2015. The sample size
of this study was determined with power analysis at an 80%
statistical power and 0·05% two-sided significance level. A total of
104 individuals were assessed for the research and the study was
completed with seventy-five volunteers. To assess the potential
influence of long-term blood glucose control impairment on
sCD36 levels in newly diagnosed T2 DM patients, the study
included those who had not started to receive any medication
such as insulin and oral antidiabetic drugs. Individuals who did
not meet the study criteria could not give a reliable diet trait or
information, and those who wanted to quit were excluded from
the study. Ethics committee approval suitable for the Declaration
of Helsinki (Ethics Committee no. 12/03) was received from
the Commission for Evaluation of Scientific Research at
Kırıkkale University. Volunteers were interviewed face to face
and a signed written consent form was obtained from each
participant.

Anthropometric measurements

The body weight measurement was taken using an electronic
scale sensitive to 0·1kg (Tanita BC 420) and with appropriate
garments while the participant was fasting(18). Furthermore, body
composition analysis was also determined by bioelectrical impe-
dance analysis (Tanita BC 420)(19). The height measurement was
taken while standing without shoes and on a Frankfurt horizontal
plane (eye triangle and top of tragus on the same line)(18).
BMI (kg/m2) was calculated from body weight (kg) and height

(cm) measurements of the individuals. Individuals with a BMI
between 18·5 and 24·9 kg/m2 were classified as normal, those
between 25·0 and 29·9kg/m2 were classified as pre-obese,
those between 30·0 and 34·9 kg/m2 were classified as first-degree
obese, those between 35·0 and 39·9 kg/m2 were classified as
second-degree obese and those with a BMI of ≥40·0 kg/m2 were
classified as third-degree obese(18).
Waist circumference was measured from the lowest cir-

cumference in the middle of the iliac prominence and the lowest
rib of the individual by an inflexible measuring tape. Individuals
were classified as risky (female: ≥80 cm; male: ≥94 cm) or at
high risk (female: ≥88 cm; male:≥102 cm) according to the
waist circumference measurements(18). Hip circumference was
measured parallel to the ground from the highest point on
the hip by an inflexible measuring tape. Waist:hip ratio was
calculated by the waist circumference (cm)/hip circumference
(cm) formula and their risk values were considered as ≥0·85 for
women and ≥0·90 for men(18).

Dietary intake and fat type consumption

In the study, individual daily food consumption was
determined by the ‘24-h recall’ method using a Food

Consumption Registration Form. Fatty acid type and fat intake
amounts of the individuals were calculated using BeBIS 7.1
(Nutrition Information System) program. The type and
frequency of fat or oil consumed and fatty food preferences
by individuals on a daily diet was assessed by recording
the FFQ(20).

Fasting blood glucose, soluble CD36, TAG, insulin and
insulin resistance levels analysis

Fasting serum glucose and TAG concentrations were measured
using a photometric assay method with an autoanalyser
(Roche Diagnostics). Serum insulin levels were determined by
electrochemiluminescence immunoassay with an autoanalyser
(Roche Diagnostics). After drawing blood from each patient, the
serum was isolated from the whole blood, snap-frozen and
preserved at −80°C. sCD36 levels were measured using a
commercially available ELISA kit (Glycoprotein IV (GP4);
Human Elisa Kit Cloud-Clone Corp. Company; product no.:
SEB530HU)(21). Insulin resistance (homeostatic model assess-
ment of insulin resistance; HOMA-IR) was calculated
by the (fasting serum glucose (mg/dl)× fasting insulin level
(μU/ml))/405 formula(22).

Statistical data analysis

The distribution and skewness of the data were assessed by
normality tests and the mean was expressed with means with
their standard errors or standard deviations values. In compar-
ison of the differences between the two independent groups, a
non-parametric hypothesis test (Mann–Whitney U test) was
used for numerical/quantitative data, whereas the Pearson’s
χ2 test was used for qualitative data. Non-parametric Spearman’s
rank correlation analysis was performed to determine the rela-
tionship between numerical variables. Logistic regression
analysis was performed for the risk assessment. Statistical
significance was set at P< 0·05 and data analysis was performed
with the Statistical Package for Social Sciences (SPSS
version 23.0).

Results

General characteristics of participants

The study included thirty-eight (twenty-four females, fourteen
males) newly diagnosed type 2 DM patients and thirty-seven
healthy control (twenty-eight females, nine males) subjects.
There was no statistically significant difference (P> 0·05)
between the groups in terms of individual characteristics such
as sex, marital status, educational status, regular physical
activity and smoking status of individuals who were newly
diagnosed with type 2 DM or healthy individuals (Table 1). The
same demographic characteristics in both groups confirm that
an appropriate control group was selected in order to make
comparisons (Table 1). Although there was a significant dif-
ference in the mean age of the subjects between the groups, the
facts that both groups were in the adult age range and sCD36
does not change with age indicate that the groups were chosen
appropriately for the comparisons (Table 1).
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Table 1. General characteristics of the participants in the study*
(Mean values and standard deviations; numbers and percentages; mean values with their standard errors)

Type 2 DM Control

Female (n 24) Male (n 14) Total (n 38) Female (n 28) Male (n 9) Total (n 37)

Features n % n % n % n % n % n % P

Sex 24 63·2 14 36·8 38 100 28 75·7 9 24·3 37 100 0·35
Age (years) 0·00*
Mean 48·7 50·6 49·4 43·7 42·3 43·4
SD 10·4 8·3 9·6 7·9 10·1 8·4

Marital status 0·04
Married 17 70·8 13 92·9 30 78·9 25 89·3 7 77·8 32 86·5
Single 1 4·2 0 0·0 1 2·6 2 7·1 2 22·2 4 10·8
Divorced 6 25·0 1 7·1 7 18·4 1 3·6 0 0·0 1 2·7

Education status 0·09
Not literate 3 12·5 0 0·0 3 7·9 0 0·0 0 0·0 0 0·0
Primary school 14 58·3 4 28·6 18 47·4 13 46·4 0 0·0 13 35·1
Middle school 6 25·0 1 7·1 7 18·4 4 14·3 0 0·0 4 10·8
High school 0 0·0 5 35·7 5 13·2 6 21·4 3 33·3 9 24·3
University 1 4·2 4 28·6 5 13·2 5 17·9 6 66·7 11 29·7

Occupation 0·52
Housewife 22 91·7 0 0·0 22 57·9 23 82·1 0 0·0 23 62·2
Self-employment 0 0·0 1 7·1 1 2·6 0 0·0 1 11·1 1 2·7
Officer 1 4·2 6 42·9 7 18·4 4 14·3 5 55·6 9 24·3
Other 1 4·2 7 49·9 8 21·0 1 3·6 3 33·3 4 10·8

Presence of chronic diseases in the family
Diabetes mellitus 16 66·7 8 57·1 24 63·2 16 57·1 3 33·3 19 51·4 0·20
Hypertension 17 70·8 6 42·9 23 60·5 10 35·7 3 33·3 13 35·1 0·02*
Other cardiovascular diseases 15 62·5 4 28·6 19 50·0 10 35·7 1 11·1 11 29·7 0·07

Smoking status 5 20·8 3 21·4 8 21·0 4 14·3 1 11·1 5 13·5 0·60
Regular physical activity 3 12·5 3 21·4 6 15·8 4 14·3 3 33·3 7 18·9 0·90
Type (walking) 3 12·5 3 21·4 6 15·8 4 14·3 3 33·3 7 18·9 0·72
Duration (min/d) 0·60

Mean 3·1 8·6 5·1 6·4 7·8 6·8
SEM 8·5 18·8 13·3 19·5 2·3 17·9

DM, diabetes mellitus.
* The χ2 test was performed between the patient and the control groups for total participants.
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Body composition and anthropometric measurements

The difference between the groups in terms of parameters of
body composition such as total body fat (%, kg), fat-free body
mass (%, kg), muscle mass (%, kg) and body water (%, kg) was
not statistically significant (P> 0·05) when BMI classification
was taken as a basis (P> 0·05) (data not shown).
The differences between the mean waist circumferences,

measured for the determination of regional fatness in the body,
of the control and type 2 DM patient groups were statistically
significant (P< 0·05). Hip circumference measurements did not
differ between the groups (P> 0·05), whereas the waist/hip ratio
difference was statistically significant (P< 0·05). When the above-
mentioned measurements are classified according to intersection
points determined by the World Health Organisation, risky and
high-risk waist circumference and high-risk waist:hip ratio were
significantly more frequent in the diabetic group in comparison
with the control group (Table 2).

Dietary fatty acids and dietary fatty acid pattern

Considering the dietary fat or oil type, it was determined that
the most frequently consumed one in the patient and control
groups was sunflower oil, followed by butter; the daily average
consumption of sunflower oil and butter in the patient and
control groups did not differ (P> 0·05). In contrast, the mean
olive oil consumption was significantly higher in the control
group than in the patient group (P< 0·05). In terms of the
consumption of other dietary fat types including sunflower
oil, maize oil, hazelnut oil, sesame oil, animal fat, butter, solid
margarine and soft margarine, there was no significant difference
between the groups (P> 0·05) (Table 3).
Furthermore, after taking daily food consumption records

from individuals, the dietary fatty acid pattern was calculated
from foods and drinks consumed by the participants. According
to these data, the percentage of daily energy received from
fat was higher in the control group (P< 0·05). However, there
was no significant difference between the groups for fatty
acid type, cholesterol, n-3 and n-6 PUFA (P> 0·05). The ratio
of n-6:n-3 PUFA was approximately 15:1 in both groups
(Table 4).

Serum soluble CD36, glucose, insulin, TAG levels and
insulin resistance

Fasting blood glucose levels of the individuals who participated
in the study were 9·2 (SEM 0·67)mmol/l in the patient group and
5·2 (SEM 0·05)mmol/l in the control group (P< 0·05) (data not
shown). sCD36 levels in the blood were analysed as 17·7
(SEM 1·0) ng/ml in the patient group and 12·5 (SEM 0·7) ng/ml in
the control group (P< 0·05). Mean blood insulin levels and
HOMA-IR values were 16·5 (SEM 1·4) μU/ml and 6·2 (SEM 0·5),
respectively, in the patient group, and 11·4 (SEM 0·8) μU/ml and
2·3 (SEM 0·1), respectively, in the control group (P< 0·05). When
the data were assessed based on sexes, this significance was only
parallel to HOMA-IR and sCD36 levels. Blood TAG levels of
individuals were 2·13 (SEM 0·19)mmol/l in the diabetic group and
1·51 (SEM 0·19)mmol/l in the control group (P< 0·05) (Table 5). Ta
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Table 3. Dietary oil or fat types and daily consumption amounts of the participants†
(Mean values with their standard errors)

Type 2 DM Control

Female Male Total Female Male Total

Oil/fat (g/d) Mean SEM Mean SEM Mean SEM Mean SEM Mean SEM Mean SEM P

Olive oil 3·1 1·7 10·1 3·3 5·7 1·7 10·2 1·8 16·8 5·2 11·8 1·9 0·01*
Sunflower oil 36·8 4·2 36·8 6·5 36·8 3·5 31·7 3·1 36·0 6·9 32·7 2·9 0·42
Maize oil 0·9 0·9 5·9 4·3 2·7 1·7 1·1 0·8 0·1 0·0 0·8 0·6 0·62
Hazelnut oil 1·2 1·2 0·0 0·0 0·7 0·7 0·4 0·4 0·1 0·0 0·3 0·3 1·00
Sesame oil 0·1 0·0 0·3 0·3 0·1 0·1 0·0 0·0 0·1 0·0 0·1 0·0 0·32
Animal fat 0·1 0·0 0·9 0·9 0·3 0·3 0·1 0·0 0·9 0·9 0·2 0·2 0·45
Butter 5·1 1·7 6·1 2·6 5·5 1·4 6·2 1·5 11·3 2·9 7·5 1·4 0·12
Margarine (solid) 3·0 0·9 2·3 1·4 2·7 0·8 2·1 0·8 0·5 0·5 1·7 0·6 0·13
Margarine (soft) 0·4 0·4 0·1 0·0 0·3 0·3 0·1 0·0 0·0 0·0 0·1 0·0 1·00

DM, diabetes mellitus.
* P< 0·05 is significant.
† The Mann–Whitney U test was performed between the patients and the control groups for total participants.

Table 4. Dietary fat and fatty acids pattern of the participants
(Mean values with their standard errors)

Type 2 DM Control

Female Male Total Female Male Total

Mean SEM Mean SEM Mean SEM Mean SEM Mean SEM Mean SEM P

Fat (%)† 35·0 2·1 31·7 1·9 33·8 1·5 41·1 1·8 35·0 1·8 39·6 1·4 0·01*
Fat (g)† 67·2 5·6 79·0 5·0 71·6 4·1 67·8 4·6 87·8 5·8 72·6 4·0 0·85
PUFA (%)† 9·9 0·9 8·9 0·7 9·5 0·6 11·2 0·9 8·0 1·5 10·4 5·0 0·67
PUFA (g)† 19·0 2·2 22·3 2·3 20·2 1·6 18·9 1·9 20·1 4·1 19·2 1·7 0·67
MUFA (%)† 10·8 0·7 10·4 0·8 10·6 0·5 13·4 0·7 12·9 0·7 13·3 0·6 0·50
MUFA (g)† 21·1 2·3 25·5 2·0 22·7 1·7 21·7 1·6 32·1 2·6 24·3 1·5 0·50
SFA (%)† 11·4 1·1 10·3 0·9 11·0 0·8 13·7 1·0 11·8 1·0 13·2 0·8 0·69
SFA (g)† 21·6 2·1 24·9 2·2 22·8 1·6 22·0 1·7 29·0 2·3 23·7 1·5 0·69
n-3 PUFA (g) 2·3 0·6 1·6 0·3 2·0 0·4 1·3 0·1 1·6 0·3 1·3 0·1 0·64
n-6 PUFA (g) 16·6 2·0 20·6 2·2 18·1 1·5 17·6 1·9 18·4 3·9 17·8 1·7 0·68
n-6:n-3 ratio 13·2 1·9 15·6 2·0 14·1 1·4 15·5 1·9 11·9 2·1 14·6 1·5 0·33
Cholesterol (mg)† 221 25·9 247·1 38·8 230·7 21·5 226·0 21·5 363·4 59·4 259·4 23·4 0·37
SCFA (g)† 1·1 0·1 1·3 0·2 1·2 0·1 1·1 0·1 1·4 0·2 1·1 0·1 0·93
MCFA (g)† 0·8 0·1 0·9 0·1 0·9 0·0 0·8 0·0 1·0 0·1 0·8 0·0 0·73
LCFA (g)† 59·6 5·3 70·2 4·6 63·5 3·8 58·9 4·1 71·8 5·7 62·1 0·78

DM, diabetes mellitus; MCFA, medium-chain fatty acids; LCFA, long-chain fatty acids.
* P< 0·05 is significant.
† The data were evaluated with the t test, and the rest of the data were assessed using the Mann–Whitney U test for total participants within the groups.
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The logistic regression analysis results showed that elevated
sCD36 levels were associated with higher type 2 DM risk
(OR 1·21; 95% CI 1·03, 1·44; P= 0·02), whereas increased
consumption of olive oil was associated with lower type 2 DM
risk (OR 0·92; 95% CI 0·86, 0·99; P= 0·03).

Correlation analysis was performed between sCD36
levels and insulin and TAG levels in the serum, HOMA-IR,
anthropometric measurements (BMI, waist circumference and
waist:hip ratio) and dietary fatty acids in the individuals newly
diagnosed with type 2 DM. However, there was no significant
relationship between sCD36 levels in the serum and these
parameters (P> 0·05) (data not shown). Correlation graphic in
Fig. 1 shows that there was no relationship between sCD36,
which had a difference of means in the patient and the
control groups, blood insulin level (r 0·02, P= 0·88), HOMA-IR
value (r 0·13, P= 0·63), blood TAG level (r 0·20, P= 0·24)
and the waist circumference (r −0·02, P= 0·91) (Fig. 1(a)
and (d)).

Serum soluble CD36 level, dietary fatty acid pattern
and food preferences

Correlation analysis (Spearman’s rank correlation coefficient
test) was performed for the relationship between total fat (g),
PUFA (g), MUFA (g), SFA (g), n-3 PUFA (g), n-6 PUFA (g),
cholesterol (mg) intake and n-6:n-3 ratio and sCD36 level.
Hence, there was no significant difference (P> 0·05) between
the sCD36 levels and dietary fatty acid pattern of the newly
diagnosed type 2 DM patient group and the control group
(Table 6).

Fat, carbohydrate or protein food preferences were also
recorded based on individual declaration, and these results are
shown in Table 7. However, significant difference between
food preferences in patient and control groups was determined
only in carbohydrate-containing food preference, not in fatty
food preference. A percentage of 21·6% in the control
group and 47·4% in the diabetic patient group stated that they
had a desire to eat carbohydrate foods (P< 0·05) (Table 7).
Moreover, the relationships of serum sCD36 values for
individuals diagnosed with type 2 DM and in the control group
were also assessed based on their food preferences. On the
other hand, serum sCD36 values in both the diabetic patient
group and control group were not affected by fat, carbohydrate
and protein food preferences (χ2 (2)= 0·82, χ2 (2)= 4·94
P> 0·05).

Discussion

According to our principal findings, serum sCD36 levels in
type 2 DM patients elevated even if DM was newly diagnosed.
Fatty acid pattern, abdominal adiposity, visceral fat and fatty
acids transporters such as CD36 may be correlated with
development of type 2 DM. According to recent studies, sCD36
levels are higher in type 2 DM patients, and this condition is
considered to be closely correlated with insulin resistance(23–26).
In this study conducted in parallel to this, the sCD36 level was
significantly higher in type 2 DM patients (17·7 (SEM 1·0) ng/ml)
than in the control group (12·5 (SEM 0·7) ng/ml). Similarly, inTa

b
le

5.
Fa

st
in
g
se

ru
m

le
ve

ls
of

so
lu
bl
e
C
D
36

(s
C
D
36

),
in
su

lin
,
TA

G
an

d
es

tim
at
io
n
of

in
su

lin
re
si
st
an

ce
(h
om

eo
st
at
ic

m
od

el
as

se
ss
m
en

t
of

in
su

lin
re
si
st
an

ce
;
H
O
M
A
-I
R
)†

(M
ea

n
va

lu
es

w
ith

th
ei
r
st
an

da
rd

er
ro
rs
)

Ty
pe

2
D
M

C
on

tr
ol

F
em

al
e

M
al
e

To
ta
l

F
em

al
e

M
al
e

To
ta
l

P
ar
am

et
er
s

M
ea

n
S
E
M

M
ea

n
S
E
M

M
ea

n
S
E
M

M
ea

n
S
E
M

M
ea

n
S
E
M

M
ea

n
S
E
M

P

sC
D
36

(n
g/
m
l)

18
·3

1·
5

16
·7

1·
3

17
·7

1·
0

12
·1

0·
9

14
·2

1·
1

12
·5

0·
7

0·
00

*
In
su

lin
(µ
U
/m

l)
18

·1
1·
9

13
·9

2·
0

16
·5

1·
4

10
·6

0·
8

14
·0

2·
2

11
·4

0·
8

0·
00

*
H
O
M
A
-I
R

6·
5

0·
7

5·
7

0·
7

6·
2

0·
5

2·
2

0·
1

2·
8

0·
4

2·
3

0·
1

0·
00

*
TA

G
(m

m
ol
/l)

2·
25

0·
25

1·
92

0·
28

2·
13

0·
19

1·
18

0·
10

1 ·
97

0·
64

1·
51

0·
19

0·
00

*

D
M
,
di
ab

et
es

m
el
lit
us

.
*
P
<
0·
05

is
si
gn

ifi
ca

nt
.

†
T
he

M
an

n–
W
hi
tn
ey

U
te
st

w
as

pe
rf
or
m
ed

be
tw
ee

n
th
e
pa

tie
nt

an
d
th
e
co

nt
ro
lg

ro
up

s
fo
r
to
ta
lp

ar
tic
ip
an

ts
.

158 M. Ekici et al.

https://doi.org/10.1017/S0007114517003269  Published online by Cam
bridge U

niversity Press

https://doi.org/10.1017/S0007114517003269


the studies by Alkhatatbeh et al. (25) and Liani et al.(26), sCD36
levels were significantly higher in diabetic individuals than
in their control groups. High sCD36 levels may be considered
to be involved in the pathogenesis of metabolic processes
taking place commonly in DM and obesity, such as the use
of muscle lipids, accumulation of TAG in the adipose tissue,
fat absorption in the intestines and use of the substrate in the
heart, as CD36 can bind to fatty acids and facilitate their
transport into the cell(15,27–30). Therefore, abdominal adiposity,
inflammation and lipid profile indicators should be assessed
together in diabetic individuals. In addition, in the literature,
the role of CD36 as an oxidant LDL receptor in macro-
phages is correlated with vascular damage associated with
diabetes(1,26,28,30,31).
In type 2 DM patients, insulin resistance may be affected by

sCD36 levels. Interestingly, we found a positive correlation
between HOMA-IR and sCD36 levels in our study. Similar to
this, Handberg et al.(23) previously proposed the relationship
between insulin resistance and blood sCD36 levels and
higher level of sCD36 in type 2 DM patients to reveal a role of
sCD36 in the homoeostasis of glucose. Studies conducted on
cardiomyocytes indicated that CD36 may be involved in
GLUT4-mediated glucose transport, and cells may be involved
in energy substrate intake(32). Moreover, in this study, blood
TAG and CD36 levels, which are related to visceral fat in organs
such as heart and liver, were found to be correlated. In some
studies, the relationship between CD36 and TAG levels was
examined owing to its involvement in lipid metabolism, FAT
and proposed some haploid gene variants(32,33). However,
controlled human studies are limited to assess the relationship
between CD36 and diabetes.

On the other hand, studies showed that CD36 receptor
played a role as a chemo-sensory factor in different flavours and
smells in selection of fatty foods(34,35). Rodent studies found that
CD36 takes place particularly in the lingual epithelium where
taste buds are present, and it has high affinity with long-chain
fatty acids(27,34,35). However, in this study, it was determined
that sCD36 levels and dietary preferences in type 2 DM patients
were not associated. The reason for this may be owing to
the small size of the sample, similarity of body composition and
the fact that these data were recorded based on the participants’
own declarations.

In addition to genetic predisposition, obesity and food habits
are among the risk factors in development of DM(1,5,36–38).
Fat distribution in the body and the degree of obesity are also
important conpounding factors in insulin sensitivity(38). In this
study, the waist circumference (cm) and waist/hip ratio, among
the risk factors and determining factors for the prognosis
and metabolic effects of type 2 DM(39–41), differed between the
groups; however, the values in the obtained data were signi-
ficantly higher in the patient group. Shah et al. found that
waist circumference and waist/hip ratios were significantly
higher in the diabetic group than in the control group(41). Thus,
abdominal or visceral adiposity could cause lipogenesis
and inflammation-mediated dysfunction of insulin signalling
pathways. Nevertheless, abdominal fat and CD36 were not
correlated in this study.

The energy density of the diet supports the hypothesis that
fatty acid pattern, abdominal adiposity and visceral fat and fatty
acids transporters such as CD36 and insulin signalling may be
correlated with type 2 DM development. Although dietary
energy density and carbohydrates are being investigated in
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studies on obesity and diabetes, fat and fatty acids were
not largely investigated. However, it was reported in recent
limited studies that dietary fatty acids might play an important
role in postprandial glycaemic control and development of
diabetes(6,7,42,43). Conversely, the relationships between sCD36
levels and the amount of daily dietary fat intake, fat type, fatty
acids pattern and TAG levels were not significant in this study.
Similarly, in the cross-sectional study conducted by Breen
et al.(44), it was reported that the contribution percentages of
total fat, PUFA, MUFA and SFA for the daily energy intake were
not different in diabetic patients in comparison with the control
group. In a study conducted by Mumu et al.(45) on DM patients,
the contribution percentages of total fat, PUFA and MUFA
for the daily energy intake in patients were higher than their
control group. Similarly, the fact that the ratio of n-6/n-3 fatty
acids is about 15 in studies mentioned above is a consequence
that is required to be assessed in degenerative diseases such as
diabetes. The main reason for the differences in the results here
may be that the daily food consumption records are taken for
1 d, and other dietary devastating factors such as socioeconomic
level and geographical conditions are not included.

Furthermore, the amount of daily fat intake is as important as
the composition of fatty acids(46). Current studies suggest that
olive oil has positive effects especially on endothelial function,
inflammation and oxidative stress owing to the MUFA and
phytochemical contents of olive oil(47). In this study, it was
determined that the consumption of olive oil was significantly
lower in the group of type 2 DM patients than in the control
group. Similarly, other studies emphasised the beneficial effects
of MUFA and olive oil consumption in diabetes(43,46,47).
In another study, it was found that consumption of olive oil in
diabetic patients was correlated with a decrease in fasting blood
glucose, TAG, total cholesterol and LDL-cholesterol(47). Thus,
consumption of olive oil may have positive effects on blood
glucose and lipid profile in patients with type 2 DM.

In summary, this study is one of the rare nutrition studies that
examines the relationship between sCD36 fatty acid receptor
and insulin resistance in individuals with type 2 DM. In con-
clusion, sCD36 levels may be an important parameter for
patients with type 2 DM owing to its higher concentration in
diabetic patients in comparison with the control group. More
extensive clinical nutrition studies that examine the relation-
ships among CD36 fatty acid receptor, insulin resistance and
dietary fatty acid pattern might be considered for further
evidence.Ta
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Table 7. Fat, carbohydrate or protein consisting food preferences of the
participants†
(Numbers and percentages)

Type 2 DM Control

Preferences n % n % χ2 P

Fat 9 23·7 13 35·1 0·72 0·39
Carbohydrate 18 47·4 8 21·6 3·84 0·04*
Protein 11 28·9 16 43·2 0·92 0·33

* P<0·05 is significant.
† The χ2 test was performed between the patient and the control groups for total

participants.
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