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Abstract

This study was designed in order to estimate
some immunological (IL-6), physiological
(Resistin) and biochemical (Malondialdehyde
and Glutathione) parameters of some patients
with type 1 diabetes mellitus in Kirkuk city.
The study involved (60) blood samples were
divided into 2 groups: group one: normal
healthy individuals as control group, group
two: patients with type 1 diabetes mellitus.
The results of this study found significant
increase in pro-inflammatory cytokine IL-6
concentrations at levels (P< 0.05) of second
group in comparison with control group ; and
there are significant increases in resistin
concentrations at levels (P< 0.05) of second
group in comparison with control group; and
there are significant decreases in glutathione
(GSH) concentrations at levels (P< 0.05) of
second group in comparison with control
group, and there are significant increases in
malondialdehyde (MDA) concentrations at
levels (P< 0.05) of second group in
comparison with control group.

50

Academic Scientific Journals


mailto:Adamadam2016@tu.edu.iq
mailto:tjops@tu.edu.iq
https://tjphs.tu.edu.iq/
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
http://doi.org/10.25130/tjphs.2022.16.1.6.50.58
http://doi.org/10.25130/tjphs.2022.16.1.6.50.58
http://doi.org/10.25130/tjphs.2022.16.1.6.50.58

Tikrit Journal of Pharmaceutical Sciences 2022; 16(1):50-58

(S £ 5 s Sud) £1d i pa A 4 gaa gt g Aaluidl) g dpelial) ) padiall Glang A )2
ol oS S Adyaa

AadAl

) oaladll (1 S st ) Aol Csidl e asil Al o3 Cieea
£ Oplaall (puia jall (and (OBl 5 gl ilall ) 4 g sasSll g (Gt 3N
i sama ol Cued g a3 Ale e Al ciled | &S S A 3 ) gl )
£ sl Sl el e : Al e ganall | 5l de sensS slaal 381 1Y) e sandl
et sgad) gl (Sall 3815 3 (s ine gl Al ol il Cany . JsY)
¢ 3_had) Ao sena ge A3 )l nie 400 de sanall 53] (P< 0.05) Dl sise die T-(4S 5l 3
vie 3 e senall (53 (P<0.05) il siese e (yfinnns )l 3855 b (5 5ime plii ) Sl
P< ) Gl siue die ) sBlislall 38 5 (8 (5 sine paliad) a5 ¢ B k) de sana ae 4 ladll
b e Pl s Laiw ¢ 5l de gena e &l die g de saadd) 53 (0.05
e gana ae A3l die A0 de ganall (53l (P< 0.05) Gl sine die Algaallh gl 58 53
Bkl

51



Tikrit Journal of Pharmaceutical Sciences 2022; 16(1):50-58

Introduction

Type 1 Diabetes (T1D) is a
potentially life-threatening multifactorial
autoimmune disorder characterized by T-
cell-mediated destruction of pancreatic 3
cells with leukocytes infiltration
resulting in a deficiency of insulin
synthesis and secretion ; potential triggers
of islet autoimmunity in addition to
genetic susceptibility include infections ,
early life diet , vitamin D levels , gut
microbe composition , vaccinations and
pollutants and toxins [1, 2] .

IL-6 is 26 kDa is four-helical
glycopeptide pleiotropic cytokine
mediates various biological functions,

including regulation of the immune
system, regenerative processes,
metabolism, bone homeostasis,

cardiovascular protection and neural
function. IL-6 plays an important role in
the development and activation of both
innate and adaptive immune system.[3].
IL-6 is an important pro-inflammatory
cytokine in conditions of inflammation,
infection and autoimmunity by which
many inflammatory responses in tissues
are initiated by IL- 6, which promotes the
infiltration and activation of mononuclear
white blood cells while suppressing
neutrophil infiltration ; furthermore, I1L-6
signaling is associated with the
upregulation of anti-apoptotic factors that
promote T cell survival. IL-6 also
regulate immunoglobulins synthesis by
which IL-6 induces the differentiation of
activated B cells into plasma cells ,
additionally IL- 6 promotes the
differentiation of T follicular helper cells
[4]. IL-6 is a key pathogenic cytokine in
multiple autoimmune diseases including
rheumatoid  arthritis  and  multiple
sclerosis, suggesting that dysregulation of
the IL-6 pathway may be a common
feature of autoimmunity including type 1
diabetes by which signal transducer and
activator of transcription 3 (STAT3) and
STAT1 responses to IL-6 are
significantly enhanced in CD4 and CD8
T cells in type 1 diabetes patients . and
dysregulation of IL-6 signaling may be a
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marker of early disease and contribute to
type 1 diabetes through multiple
mechanisms including altered T cell
trafficking [5].

Resistin is an adipocyte-specific
hormone of 12.5 kDa (108 amino acids).
Resistin initiate inflammatory processes.
The main physiological role of resistin
may be to modulate the inflammatory,
immune, and autoimmune responses
During pathological inflammation, the
release of resistin by infiltrated
monocytes/macrophages is incited by
pro-inflammatory cytokines such as C-
reactive protein (CRP), IL-1, IL-6, IL-12,
and TNF-a (through the activation of NF-
kB). Resistin affects a wide range of cells
and tissues via autocrine, paracrine, and
endocrine mechanisms, enhancing the
Thl immune response as well [6].
Resistin, is an important link between
obesity, insulin resistance and diabetes.
Resistin plays important regulatory roles
apart from its role in insulin resistance
and diabetes in a variety of biological
processes: atherosclerosis and
cardiovascular  disease, non-alcoholic
fatty liver disease, autoimmune disease,
malignancy, asthma, inflammatory bowel
disease and chronic kidney disease [7 , 8]
Malondialdehyde (MDA) is a highly
toxic by-product formed by lipid
oxidation induced by free radicals. MDA
is the main metabolite of arachidonic acid
reacting with proteins and phospholipids
[9].Malondialdehyde is increase in the
serum of type 1 diabetes patients because
there is increase in oxidative stress in
T1D which causes lipid peroxidation ;
thus MDA is a marker of lipid
peroxidation helps to measure the overall
oxidative stress in this disease [10].

Glutathione (GSH), is a water
soluble endogenous tripeptide, from three
amino acids glycine, cysteine, and
glutamic acid [11]. GSH is potent
antioxidant protecting the cell from the
oxidative stress, and act as cofactor for
Glutathione peroxidase (GPx) which is a
defensive mechanism against peroxides,
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preventing the accumulation of reactive
oxygen species (ROS) and so preventing
cellular injury [12].

Material and Method
Patients and Blood Collection

This study was done in the period
from August 2021 to December 2021
involving 60 blood samples with 30
blood samples from patients diagnosed
with type 1 diabetes mellitus with age
range (6-15) year. The blood samples are
collected from external laboratories in
Kirkuk city and divided into two groups:
First group include 30 blood samples of
type 1 diabetes mellitus patients, second
group include 30 blood samples of
healthy normal individuals as control
group. Collection of blood samples was
prepared from (5 ml) venous blood
obtained by using disposable syringe and
clean dry plain tubes without any
anticoagulants and left it at room
temperature to coagulate. After that
centrifuged for ten minutes at 4000 rpm
to get serum without any hemolysis.
Determination of parameters

Serum  malondialdehyde  was
measured according to modified method
used by (Guidet and Shah, 1989)
[13].Glutathione was estimated by the
modified method used by (Tietz, 1999)
[14]. IL-6 and resistin were determined
by using its kit from (MyBioSourse)
company (USA) of ELISA technique.
Statistical Analysis

The data were analyzed by (SAS,
2001) software according to one way
ANOVA followed by Duncan range test
used at a statistical level of (p 0.05).
Results and Discussion:

This study showed significant
elevation in fasting  blood glucose
concentration (FBG) (p<0.05) in type 1
diabetes group during the experiment
period Figure (1) (161.00 = 17.24
mg/dl) as compared with control group .
These results coincide with the studies of
Fatima et al. (2016) [15]; they found
significant increase of blood glucose in
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patients with type 1 diabetes in
comparison with control group.

This study showed significant raising in
blood serum pro-inflammatory cytokine
IL-6 concentrations (p<0.05) in type 1
diabetes group during the experiment
period Figure (2) (29.14+ 6.22 pg/ml) as
compared with control group.

These results agree with the studies of
Al-Taee and Al-Noaman (2018) [16] and
Hameed et al. (2012) [17] , they found
significant increase of blood serum IL-6
in patients with type 1 diabetes in
comparison with control group.

IL-6 is a marker of inflammatory

process as it alter insulin secretion
through direct or through stimulation of
free fatty acid production and altered
glucose homeostasis thus IL-6 s
important factor in the immune system
and has important role in glucose
metabolism ; furthermore hyperglycemia
in type 1 diabetes stimulates the,
monocytes to secrete increased amounts
of IL-6 via upregulation of Protein kinase
C , mitogen-activated protein kinase and
Nuclear factor (NF-kB) activity, leading
to increased IL-6 transcription and
release [16 , 17].
This study showed significant increase in
blood serum  adipokine  resistin
concentrations (p< 0.05) in type 1
diabetes group during the experiment
period Figure (3) (6.12 £ 1.35 ng/ml) as
compared with control group.

These results in agreement with the
studies of Iclal et al. (2013) [18] and
Yazici et al. (2012) [19] , they found
significant increase of blood serum
resistin in type 1 diabetic patients in
comparison with control group.

Resistin is a putative adipocyte-
derived signaling polypeptide , majority
of the resistin expression and secretion
from adipose tissue is found in stromal
vascular fraction including
undifferentiated preadipocytes, vascular
endothelial and smooth muscle cells, and
in some cases immune system cells such
as monocytes and macrophages , resistin
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link obesity with insulin resistance and
diabetes resistin is greatly implicated in
proinflammatory processes which are
causally involved in the development of
insulin resistance (IR) in both rodents
and humans. Resistin may interfere with
insulin signaling by stimulating the
expression of phosphatase and tensin
homolog deleted on chromosome ten
(PTEN), which dephosphorylates 3-
phosphorylated phosphoinositide (PIP3).
This leads to the decrease in PDK and
Akt phosphorylation ; another possible
mechanism is that resistin inhibited
adipocyte differentiation by 80% , thus
resistin may promote insulin resistance
by increasing the storage of triglycerides
in muscle and liver instead of adipose
tissue [20 , 21, 22]. This study revealed
significant elevation in blood serum
Malondialdehyde (MDA) concentrations
(p< 0.05) in type 1 diabetes group during
the experiment period Figure (4)
(3.78+0.64 pmol/L) as compared with
control group. These results coincide with
the studies of Reis et al. (2012) [23] and
Hoeldtke et al. (2011) [24] , they found
significant increase of blood serum
malondialdehyde (MDA) in type 1
diabetic patients in comparison with
control group. MDA produced due to
lipid peroxidation occurs by the oxidation
of lipids via free radicals of Oxygen ;
MDA may also be produced in high
levels as a byproduct of thromboxane
synthesis , degradation of endoperoxides

and cycloxgenase reactions [25] ; In type
1 diabetes there is elevation in MDA
levels because there is chronic
hyperglycaemia causes chemical
alterations in proteins, lipids and DNA
and also facilitate generation of reactive
oxygen species (ROS)  mediated
enhanced oxidative stress including lipid
peroxidation and accompanied by
impaired antioxidant defense [15].

The study showed significant

decrease in blood serum glutathione
(GSH) concentrations (p< 0.05) in type 1
diabetes group during the experiment
period Figure (4) (1.98 +£0.73 umol/L) as
compared with control group.
These results supported by the studies of
Fatima et al. (2016) [15] and
Dominguez et al (1998) [26] , they found
significant decrease of blood serum
glutathione (GSH) in type 1 diabetic
patients in comparison with control
group.

In diabetes mellitus, the increased
blood glucose levels induce oxidative
stress and decrease antioxidant defenses;
oxidative stress may be amplified by a
continuing cycle of metabolic stress,
tissue damage and cell death, leading to
increased free radical production and
compromised free radical scavenger
system; thus lower GSH levels may be
due to the increased consumption of GSH
in fighting free radicals for preventing
oxidative damage in type 1 diabetic
patients [27 , 28].
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Figure (1): Concentrations of Fasting Blood Glucose (mg/dl) in the study groups.
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Figure 2: Concentrations of blood serum IL-6 (pg/ml) in the study groups
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Figure 4: Concentrations of blood serum MDA (pmol / L) in the study groups.
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Figure 5: Concentrations of blood serum GSH (pmol/L) in the study groups

Reference

1- Akil AA, Yassin E, Al-Maraghi A,
Aliyev E, Al-Malki K, & Fakhro
KA. Diagnosis and treatment of
type 1 diabetes at the dawn of the
Personalized Medicine Era.
Journal of Translational Medicine.
2021;19(2).
https://doi.org/10.1186/s12967-
021-02778-6 .

2- Powers AC. Type 1 diabetes
mellitus: Much progress, many
opportunities. Journal of Clinical
Investigation. 2021, 131(8).
https://doi.org/10.1172/jci142242 .

3- Tanaka T, Narazaki M, Kishimoto T.
IL-6 in Inflammation, Immunity,
and Disease. Cold Spring Harbor
Perspectives in Biology.
2021;6(10):pp.a016295-a016295.

4-Barnes T, Anderson M, Moots R. The
Many Faces of Interleukin-6: The
Role of IL-6 in Inflammation,
Vasculopathy, and Fibrosis in
Systemic Sclerosis.. International
Journal of Rheumatology.2011;
pp.1-6.

5- Hundhausen C, Roth A, Whalen E,
Chen J, Schneider A, Long S A, et
al. Enhanced T cell responses to
IL-6 in type 1 diabetes are
associated with early clinical
disease and increased IL-6 receptor

56

expression. Science Translational
Medicine. 2016;8(356).
https://doi.org/10.1126/scitransime
d.aad9943

6- Acquarone E, Monacelli F, Borghi
R, Nencioni A, Odetti P. Resistin:
A reappraisal. Mechanisms of
Ageing and Development.
2019;178: 46-63.
https://doi.org/10.1016/j.mad.2019.
01.004

7- Jamaluddin MS, Weakley SM, Yao
Q, Chen C. Resistin: Functional

roles and therapeutic
considerations for cardiovascular
disease.  British  Journal of

Pharmacology.2012;165(3):622—
632.
https://doi.org/10.1111/j.1476-

5381.2011.01369.x

8- Tripathi D, Kant S, Pandey S,
Ehtesham NZ. Resistin  in
metabolism, inflammation, and

disease. The FEBS Journal.2020;
287(15):3141-3149.
https://doi.org/10.1111/febs.15322
9- Ayala A, Mufioz MF, and Arguelles
S. Lipid Peroxidation: Production,

Metabolism, and Signaling
Mechanisms of Malondialdehyde
and 4-Hydroxy-2-

Nonenal.Oxidative Medicine and



Tikrit Journal of Pharmaceutical Sciences 2022; 16(1):50-58

Cellular Longevity ; Volume 2014,
Article 1D 360438.

10- Shinde AD, Dhotre A, Ghangle S,

11-

12-

Tekade M, Ghule S. Study of
serum CRP and malondialdehyde
levels in gestational diabetes
mellitus and normal pregnancy.
International Journal of Recent
Trends in Science and
Technology.2016; 21(1): 13-16.

Ren X Thioredoxin
Glutaredoxin  Systems
Oxidative and Nitrosative
Stress.(2017)Ph.D.Thesis.Karolins
ka Institutet, Department  of
Medical Biochemistry and
Biophysics in Stockholm
(Sweden)..

Ribas V, Garcia-Ruizl C,
Fernandez-Checa JC. Glutathione
and mitochondria. Frontiers in
Pharmacology, Experimental
Pharmacology and Drug
Discovery. 2014;Volume5, Article
151.

and
under

13- Guidet B. shah SV. Am J. Physiol.

14-

15-

1989;257(26) : 440.

Tietz NW. Textbook of clinical
chemistry.3"ed.C.A.Burtis,E.R.As
hwood,W.B.Saunders. ~ 1999,pp:
819- 861, 1245-1250.

Fatima, N., Faisal, S. M., Zubair,
S., Ajmal, M., Siddiqui, S. S.,
Moin, S., &amp; Owais M. Role of
pro-inflammatory cytokines and
biochemical markers in the
pathogenesis of type 1 diabetes:
Correlation with age and glycemic
condition in diabetic human
subjects. PLOS ONE, 2016;11(8).
https://doi.org/10.1371/journal.pon
e.0161548

16- Al-Taeea , S. M.Y. ; Al-Noaman ,

A.Y.S. Serum IL-6 and TNF-a in
Type 1 Diabetes Mellitus Patients
in Mosul. International Journal of

Sciences: Basic and Applied
Research (USBAR). 2018;
42(5):68-74.

17- Hameed , E. K. ; Abed , B. A. and

Nada F. Serum Interleukin-6 level

57

in children with type 1 diabetes
mellitus. J Fac Med Baghdad.
2012;54(3):228-230.

18- iclal, G., Mehmet, K., Yilmaz, K.,

& Muslum, A. Increased resistin
serum concentrations in patients
with type 1 diabetes mellitus.
Journal of Clinical Research in
Pediatric Endocrinology, 2013;
5(3), 189-193.
https://doi.org/10.4274/jcrpe.1072

19- Yazici, D., Yavuz, D., Ogiing, A.

V., Sirik¢i, O., Toprak, A.,
Deyneli, O., & Akalin, S. Serum
Adipokine levels in type 1 diabetic
patients: Association with Carotid
Intima Media thickness. Metabolic
Syndrome and Related
Disorders,2012;10(1):26-31.
https://doi.org/10.1089/met.2011.0
052

20- Calabro, P., Samudio, I., Willerson,

21-

J. T., &amp; Yeh, E. T. H. Resistin
promotes smooth muscle cell
proliferation through activation of
extracellular signal-regulated
kinase 1/2 and phosphatidylinositol
3-kinase pathways.
Circulation.2004; 110(21), 3335-
3340.
https://doi.org/10.1161/01.cir.0000
147825.97879.e7.

Pandey, R. and Gurumurthy.
Resistin, is there any role in the
mediation of obesity, insulin
resistance and type-l1l diabetes
mellitus? Juniper Online Journal of
Case  Studies, 2018; 6(3).
https://doi.org/10.19080/jojcs.2018
.06.555686.

22- Ayman S. Soliman, M.D., M. O. H.

A. M. E. D. T., Amira M. Jawad,
M.D., W. A. F. A. A. |, & Abd-
Elreheem, M.D., N. O. H. A. T.
The association between Resistin,
leptin and adiponectin with obesity
and type 2 diabetes mellitus. The

Medical Journal of  Cairo
University.2019; 87(12), 4227-
4237.



Tikrit Journal of Pharmaceutical Sciences 2022; 16(1):50-58

https://doi.org/10.21608/mjcu.2019
77411,

23- Reis, J. S., Veloso, C. A., Volpe, C.

M. O., Fernandes, J. S., Borges, E.
A., Isoni, C. A, Dos Anjos, P. M.
F., &amp; Nogueira-Machado, J.
A Soluble rage and
malondialdehyde in type 1 diabetes
patients without chronic
complications during the course of
the disease. Diabetes and Vascular
Disease Research.2019;9(4), 309-
314.
https://doi.org/10.1177/147916411
1436316.

24- Hoeldtke, R. D., Bryner, K. D., &

VanDyke, K. Oxidative stress and
autonomic nerve function in early
type 1  diabetes. Clinical
Autonomic Research, 2010;21(1),
19-28.
https://doi.org/10.1007/s10286-
010-0084-4 .

25- Singh Z, Karthigesu IP, Singh P,

Kaur R. Use of malondialdehyde
as a biomarker for assessing
oxidative stress in different disease
pathologies: a review. Iran J
Public Health.2014; 43 ( Suppl 3):
7-16.

26- Dominguez, C., Ruiz, E., Gussinye,

M., &amp; Carrascosa, A.
Oxidative stress at onset and in
early stages of type 1 diabetes in
children and adolescents. Diabetes
Care. 1998;21(10), 1736-1742.
https://doi.org/10.2337/diacare.21.
10.1736.

27- Alghobashy, A. A., Alkholy, U. M.,

Talat, M., Abdalmonem, N., Zaki,
A., Ahmed, I A, &amp;
Mohamed, R. H. Trace elements
and oxidative stress in children

58

28-

with type 1 diabetes mellitus.
Diabetes, Metabolic Syndrome and
Obesity: Targets and Therapy,
2018;11:85-92.
https://doi.org/10.2147/dmso.s157
348.

Surapaneni , K. M. Oxidant—
Antioxidant Status in Gestational
Diabetes PatientsJournal of
Clinical and Diagnostic Research ,
August.2007;4:235-238.



