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Abstract

Background: Diabetes mellitus (DM) can be defined as clinical syndrome or disturbance of carbohydrates
metabolism characterized by hyperglycemia ,so diabetes is immunes dependent disease in which the changed patterns
of expression of cytokine, anti-inflammatory factors as interleukin-10 play an essential role in many infections. As
well as, IL-10 has important main inhibitory cytokine against the work of inflammatory cytokines, as interleukin 12.
Therefore, this study was designed to evaluate the serum level of interleukin 10 and biochemical tests in Iraqi diabetic
patients and controls [fasting blood sugar (FBS);urea; creatinine; triglyceride (T.G); total cholesterol; low density
lipoprotein (LDL) ; high density lipoprotein (HDL); as well as very low density lipoprotein (VLDL). Interleukin 10
(IL10) serum level was measure by ELISA kit for both groups. This study was conducted from January-April 2018 in
Specialist Center for Endocrinology and Diabetes in Baghdad government and correlates between 1L10 concentration
and biochemical tests in diabetic Iraqi patients. Results of current study showed a high incidence of both diabetes types
( 1&I1) of in the age group 2 ( 41-60) years old as (NO.= 13, 11) and percentage as (17.3, 14.7) %respectively, so,
female(NO= 18 ,14) and percentage as (20.0, 18.7) %respectively had a higher prevalence of diabetes than male[12.0
,12.0) and high incidence of diabetes in female[20.0, 18.7] % more than male. Additionally, this study showed that
creatinine; urea; F.B.S levels were higher (26.7;4.0,28.0]% in diabetic type | than diabetic type Il as (20,0,24.0]% and
compare to control as [17.3, 14.7 and 0)%.and increased levels of lipid profile as ( Total Cholesterol; triglyceride T.G ;
LDL ; HDL; and VLDL) in diabetic type I as (10 ; 16 ; 12 ;1 ; 20) % than in diabetic type II; as well as; IL-10 serum
level was abnormal with creatinine levels in 35 patients as percentage 46.7%; also IL-10 serum level was abnormal
with fasting blood sugar for 39 patients as percentage 52.0%; whilst only 3 patients as 4.0% with abnormal urea levels
as well as 1L-10 level was abnormal with levels lipid profile as ( Triglyceride T.G ; Total Cholesterol; LDL , HDL and
VLDL)as ( 1.3; 25.3; 38.7 ; 26.7 and 22.7) % respectively. Based on these facts, it may be concluded that abnormal
serum levels of IL-10 with biochemical tests can be considered as risk factors of diabetes.

1- Introduction:

Diabetes mellitus (DM), is a collection of the metabolic disturbance in that , there are elevated levels of blood
glucose in long periods[1].Symptoms of diabetes include : repeated urination , increased blood glucose level ; as well
as; increased both hunger and thirst ,Untreated diabetes can cause many problems such as ketoacidosis; neuropathy;
hyperosmolar hyperglycemic state; retinopathy; nephropathy and cardiovascular complications [2].

Two main kinds of diabetes mellitus, as type | diabetes which is an organ-specific autoimmune disease that
characterized by invasion of the auto-reactive T- cell (T-lymphocyte) to the cells of the Langerhans islets that secretes
insulin and produce autoantibodies versus pancreas antigen( Ag) [3]. While other type is type Il diabetes which
characterized by the insulin resistance, that may combine with relatively reducing insulin secretion[4]. The third type of
diabetes is called gestational D.M that is a transitory condition that occurs in pregnant women (3- 20%) during
pregnancy period. This gestational diabetes may increase the risk of development of diabetes for both fetus and mother
depending on many risk factors. Among these 3 kinds of the diabetes, the more common was type 2 diabetes according
to WHO,2017. Therefore, early detection and preventive action are required, whereas, symptoms don't appear before
damage is done, The patients should regularly checked by ophthalmologist or an optometrist [5],[6].
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The functions of both types of immune system depend on large particles such as antibodies and interleukins,
so, in immune deficiency or autoimmune diseases, can produce important main interleukins by helper CD4 T
lymphocytes; macrophages; endothelial cells and monocytes. They enhance the differentiation and development of
both B-cell, T —cell lymphocytes and hematopoietic cells[7].

The type of Interleukin as IL-10 has the ability to inhibit synthesis of pro-inflammatory cytokines such as
both interleukin 2 and IL-3 ;GM-CSF; IFN-y and TNFa; as well asit exhibits a strong capability for suppression of
antigen-presenting capacity of (APC) antigen presenting cells. Moreover, mast cells and stimulating maturation of B
cell and producing antibody; also; stimulatory towards the certain T-cells (Th2). So the produced IL-10 by the mast
cells, counteracts the effecting inflammatory [8].

2-Materials and methods:

Sample collection: Fifty diabetic patients and twenty-five healthy individuals [control] from Specialist Center for
Endocrinology and Diabetes and alternatives Unit/College of Medical & Health Technology, in Baghdad city were
enrolled in this study. The blood collected from both patients &healthy ( control) groups, and was left for 30 minutes to
clot at temperature laboratory. Then, the sample were discarded using the device Centrifuge at speed 2500 RPM for 10
minutes. Then, serum was collected by Micropipte, and kept it at a temperature -20 ° C to be later used. Their ages were
ranged between 8 — 65 years.

Biochemical tests: Automatic chemical analyzer was used to estimate the biochemical tests [fasting blood sugar
(FB) by glucose oxidase method, ; creatinine; urea; were determined by enzymatic colorimetric methods . as well as
total cholesterol; triglycerides (T.G); LDL ; HDL and VLDL were measured by the enzymatic method using
Biomaghreb, Tunisia Kits.

Interleukin (IL10) serum level: Enzyme-linked immunosorbent assay (Elisa ) kit (BioLegend, Netherlands). was
used for measurement level of IL10 in serum quantitatively.

Statistical analysis: Chi-square was used to detect the significance differences (p <0.05) among the variables of our
study by SPSS ver.18.0.

3-Results:
Table (1): Age and gender distribution of diabetic patients .
Study Age Groups(years) Genders Total
CELRY group 1 group 2 group3 Female Male
(No.,%)
(9-40) (41-60) (=61) (No.,%0] (No.,%)
[No.,%) [No.,%) [No.,%0)
DM-I 8 13 6 18 9 27
10.7% 17.3% 8.0% 24.0% 12.0% 36.0%
DM-II 2 11 10 14 9 23
2.7% 14.7% 13.3% 18.7% 12.0% 30.7%
Control 14 10 1 17 8 25
(Healthy) 18.7% 13.3% 1.3% 22.7% 10.7% 33.3%
Total 24 34 17 49 26 75
32.0% 45.3% 22.7% 65.3% 34.7% 100.0%
0.002 S 0.8 NS

Result showed in table (1) a high incidence of both types( | &I1') of diabetes in the age group 2( 41-60) years old
as (NO.= 13, 11) and percentage as (17.3, 14.7) %respectively, so incidence of diabetes for both types in the age group
2(41-60) years old as percentage (45.3) %, followed by both groups ( 3 and 1) as (32 and 22.7] %respectively( figure
1); as well as female(NO= 18 ,14) and percentage as (20.0, 18.7) %respectively had a higher prevalence of diabetes
than male (12.0,12.0) and a high incidence of diabetes in female( 20.0, 18.7) % more than male ( figure 2).
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Figure (1): Age distribution of diabetic patient .
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Figure (2): Distribution of diabetic patients according to gender.
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Table (2): Comparison between type of diabetes mellitus and biochemical tests.

Study Groups
Silctheied DM-I DM-II (non-diabetic)]Healthy Total DS
Tests (No.,%) (No.,%) (No.,%) (No.,%)
7 8 12 27
Normal
9.3% 10.7% 16.0% 36.0%
L 20 15 13 48
Creatinine Abnormal
Levels 26.7% 20.0% 17.3% 64.0% 0.2 NS
27 23 25 75
Total
36.0% 30.7% 33.3% 100.0%
Normal 24 23 14 61
32.0% 30.7% 18.7% 81.3%
Abnormal 3 0 11 14
Urea Levels 4.0% 0.0% 14.7% 18.7%
27 23 25 75 &goo
Total
36.0% 30.7% 33.3% 100.0%
Normal 6 5 25 36
8.0% 6.7% 33.3% 48.0%
Abnormal 21 18 0 39
Fasting blood 28.0% 24.0% 0.0% 52.0%
sugar 0.000
27 23 25 75 H'S
Total
36.0% 30.7% 33.3% 100.0%

The table(2) showed creatinine; urea ; Fasting blood sugar levels were higher (26.7 , 4.0, 28.0) % in type
| diabetic than type Il as (20,0, 24.0 )% and compare to control as (17.3, 14.7 and 0)%.
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Table (3):Lipid profile in diabetic & non diabetic patients

Study Groups
Healthy
o ) DM-I1 DM-II ) )
Lipids Profile (non diabetic) Total p.value
(No.,%) (No.,%)
(No.,%)
15 15 21 51
Normal
20.0% 20.0% 28.0% 68.0%
12 8 4 24
Total Abnormal - - ; -
16.0% 10.7% 5.3% 32.0% 0.08 NS
Cholesterol 27 23 5 75
Total
36.0% 30.7% 33.3% 100.0%
Normal 19 12 24 55
25.3% 16.0% 32.0% 73.3%
Abnormal 8 11 1 20
10.7% 14.7% 1.3% 26.7%
HDL
27 23 25 75 0.003S
Total
36.0% 30.7% 33.3% 100.0%
Normal 26 23 25 74
34.7% 30.7% 33.3% 98.7%
Abnormal 1 0 0 1
1.3% 0.0% 0.0% 1.3%
LDL
27 23 25 75 0.4 NS
Total
36.0% 30.7% 33.3% 100.0%
18 15 22 55
Normal
24.0% 20.0% 29.3% 73.3%
9 8 3 20
Abnormal
12.0% 10.7% 4.0% 26.7%
VLDL 27 23 25 75 0.1 NS
Total
36.0% 30.7% 33.3% 100.0%
12 9 15 36
Normal
16.0% 12.0% 20.0% 48.0%
15 14 10 39
Abnormal
20.0% 18.7% 13.3% 52.0%
0.31 NS
T.G 27 23 25 75
Total
36.0% 30.7% 33.3% 100.0%
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Results of table (3) showed that increased level of lipid profile (Total Cholesterol; HDL; LDL; VLDL and T.G) in
type | as[16; 10 ,1 ,12 ,20)% ; whilst the levels of them in type Il as (10 ,14 ,0 ,10, 18)% respectively compare to
control (healthy persons) as (5,1,0 ,4 ,13)%.

Table (4): Comparison between 1L-10 levels and biochemical tests in diabetic patients.

IL-10 Levels
Biochemical Tests p.value
Normal Abnormal Total
Value Value
[0)
(No.,%) (No.,9%) el
12 15 27
Normal
16.0% 20.0% 36.0%
Creatinine
13 35 48
Levels Abnormal
17.3% 46.7% 64.0% | 0.12 NS
25 50 75
Total
33.3% 66.7% | 100.0%
Normal 14 47 61
18.7% 62.7% 81.3%
Abnormal 11 3 14
Urea Levels 14.7% 4.0% 18.7%
25 50 75 | 0.000 HS
Total
33.3% 66.7% | 100.0%
Normal 25 11 36
33.3% 14.7% 48.0%
Abnormal 0 39 39
Fasting blood 3 3 5
sugar 0.0% 52.0% 52.0%
25 50 75 | 0.000 HS
Total
33.3% 66.7% 100.0%

Results in table (4) showed that the IL-10 serum level was abnormal with creatinine levels in 35 patients as
percentage 46.7%, also IL-10 serum level was abnormal with fasting blood sugar for 39 patients as percentage 52.0%,
whilst only 3 patients as 4.0% with abnormal urea levels(see figure — 3),Based on this fact, it may be concluded that
abnormal serum levels of IL-10 with biochemical test can be considered as a risk factor of diabetes (figure 3).
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Figure(3): distribution of levels of 1L10 & biochemical tests.
Table (5): Levels of interleukin-10 and lipid profile in diabetic patients.
IL-10 Level
Normal Abnormal Total
Lipids Profile Value Value ota p.value
0,
(No.,%) (No.,9%) (9B
21 30 51
Normal
28.0% 40.0% 68.0%
Total 4 20 24
Abnormal
Cholesterol 5.3% 26.7% 32.0% 0.03NS
25 50 75
Total
33.3% 66.7% 100.0%
Normal 24 31 55
32.0% 41.3% 73.3%
Abnormal 1 19 20
HDL
1.3% 25.3% 26.7%
25 50 75 0.002 S
Total
33.3% 66.7% 100.0%
Normal 25 49 74
33.3% 65.3% 98.7%
Abnormal 0 1 1
LDL
.0% 1.3% 1.3%
25 50 75 0.4 NS
Total
33.3% 66.7% 100.0%
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22 33 55
Normal
29.3% 44.0% 73.3%
3 17 20
Abnormal
VLDL 4.0% 22.7% 26.7%
25 50 75 0.04 S
Total
33.3% 66.7% 100.0%
15 21 36
Normal
20.0% 28.0% 48.0%
10 29 39
Abnormal
T.G 13.3% 38.7% 52.0%
25 50 75 0.14NS
Total
33.3% 66.7% 100.0%

Results in table (5) showed that the IL-10 serum level was abnormal with levels of lipid profile; Total
cholesterol; HDL; LDL; VLDL and triglyceride as (26.7; 25.3; 1.3; 22.7 and 38.7) % respectively (figure 4).
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Figure(4): Distribution the levels of IL10 & lipid profile in diabetic pateints.
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4-Discussion

Our result detected a high incidence of both types (1& I1) diabetes in age group 2 (41 -60) years. These results are
contradictory with the results of Dabelea [9],who explained the incidence rate [one hundred thousand person/ year] of
diabetes type 2 among adolescents and children that differs greatly by Ethnic origin, with maximum rates detected
among the younger age group (15-19) years. Also a high prevalence of diabetes observed in female than male, and this
result is similar to results of Marina, 2003 who showed that high rate of diabetes in female ( 57% ) in comparison to
male [10].

Results of current study showed an increase in levels of F.B.S; creatinine ;urea in type | diabetes than type II;
which converge with Smyth's results, who explain that diabetic population was experiencing a mild kidney dysfunction,
compared to controls (non-diabetic)[11].

The lipid profile(T-cholesterol ; triglyceride and both high and low density lipoprotein) levels were
comparable in diabetic patients type Il and control[12]; whilst Abouseif results showed a highest levels of lipid profil (
cholesterol ;HDL; LDL; VLDL and T.G) in type | diabetes rather type Il diabetes and control [13].

During the acute phase response many changes occurred in lipid metabolism as a result, increased levels of
serum triglycerides; but decreased levels of both (high and low density lipoprotein ) levels demonstrated by many
studies [14].

Our result indicated that abnormal serum levels of IL-10 with biochemical tests , So Al-Mukhtar , 2005
explain the Serum total cholesterol (TC), low density lipoprote (LDL), and serum triglycerides (TG) were increased
significantly (P>0.001) however, high density lipoprotein (HDL) was decreased significantly [P<0.001) in diabetic
patients as compared with controls, and conclude lipid profile was increased with advancement of diabetes mellitus[18],
therefore biochemical tests can be used as a predictable risk factor for diabetes mellitus, also these results are similar
with Van Exel ;who explained that there was a significant difference in IL-10 levels of diabetic patients (type II) in
comparison to the healthy controls [15]. This suggests that these cytokines were contributed in immune pathogenesis of
D.M [12].

Also our results showed that IL-10 serum level and lipid profile were abnormal, this can be explained by fact that
IL-10 is a centrally, principal anti-inflammatory cytokine which has an important regulatory role for the innate immune
system as well as, suppression for the production of various pro-inflammatory molecules [16], as well as, it may
increase in response to the pro-inflammatory [17] ,So results of Nishida et al., Showed that cytokine (IL-10) Normal
Valuely associated linking with D.M [19].

Also another study showed the levels of IL-10, Total cholesterol, triglycerides &HDL levels were shown to
be significantly, correlated diabetic patients but not in control group. In conclusion, low level of IL-10 could be
involved in pathogenesis of type 2 diabetes and there is association between IL-10 and dyslipidemia in these
patients[20].
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