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Investigation of Cholecystokinin-Beta receptor, IL-27, IL-27 gene SNP and 
some biochemical parameters in patients with Type-1 Diabetes Mellitus
Nisreen Riyadh Mahdi AL-Musawi1*, Moead E. Al-Gazally2 and Yasameen R. AL-Saffar2

Abstract: Diabetes mellitus (DM) is a central public health problem impacting more than 400 million humans worldwide. 
This metabolic disorder progressively drives chronic microvascular, macrovascular and neuropathic life-threatening 
problems. DM is happened because of a decrease in insulin secretion, harm to pancreatic β cells or insulin resistance 
connected to the nonuse of insulin. Type – I DM The immune system, by mistake, will attack the β cells of the pancreas, 
where genes play a vital role. The work was designed to determine the levels of anthropometric variables (age and BMI), 
immunological parameters (IL-27, IL-27 gene SNP), CCKBR and other biochemical parameters (HbA1C, cholesterol, 
triglyceride, HDL, LDL, VLDL, urea and creatinine) in sera of T1DM patients. The study contains 180 subjects who are 
split into two groups; the two groups are the healthy control group and the T1DM patients' group. The result recorded in 
this research showed a non-significant (p>0.05) difference between the control and patients in age, BMI, CCKBR, TRI, 
HDL, LDL, and VLDL. A very high significant elevation (P<0.001) has been observed in the level of IL-27, HbA1C, urea and 
creatinine; there is a highly significant increase (p<0.05) in cholesterol, the gene SNP study shows a significant association 
of IL27 rs153109 with T1DM was observed under the allele model  (OR=2.124, 95% CI (1.349–3.345), P=0.00105), and 
genotype model in the dominant model  (OR=1.00, 95% CI, P=0.0016), recessive model (OR=0.35, 95% CI ( 0.12–1.02), 
P=0.043) and homozygous model (OR=1.00, 95%, P=0.0037). The study it is cleared that T1DM affects the SNP gene 
used as a promoter to the excretion of IL-27 and increases its excretion. Lipid profile shows an effect on the level of glucose 
in the blood, and a high level of cholesterol may cause a severe problem if it is combined with T1DM. The elevated glucose 
level happens because T1DM affects the renal and causes extreme conditions like renal failure and other renal dysfunction 
diseases.
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Introduction
Diabetes mellitus Is a severe public health concern that 

impacts more than 400 million humans around the world, ac-
cording to the World Health Organization (WHO)1. Chronic 
microvascular, macrovascular, and neuropathic problems 
result from this metabolic disorder, which can be life-threa-
tening2. A lack of insulin production, pancreatic cell dama-
ge, or insulin resistance due to the nonuse of insulin are all 
factors contributing to Diabetes mellitus3. Dietary inactivity 
might be a key contributor to the global increase in diabe-
tes patients, which is expected to reach 366 million in the 
over-65 population by 2030, according to the World Health 
Organization (WHO). Diabetes-related complications such 
as nephron pathy, neuropathy, cardiovascular and renal di-
fficulties, retina pathy, and food-borne infections are just a 
few of the issues that might arise4 (T1DM) is a form of Dia-
betes that affects the pancreas. Although it only happens 
for around 10% of diabetic cases worldwide, it is becoming 
more frequent much earlier in life5. It is believed that T1DM 
is caused by the immune system attacking and killing endo-
crine pancreatic cells6. There is a minimum ratio of patients 
(10%) who are categorized as type 1B, which means they 
have no evidence of autoimmunity, and the pathophysio-
logy is considered idiopathic in these cases; this thorough 

study's goal has always been to present the most up-to-
date knowledge on the pathophysiology of type 1 diabetes7. 
The main factors that affect T1DM are the genetic, environ-
mental, and immunologic factors that contribute to the des-
truction of endocrine pancreas cells and the development of 
insulin resistance. Interleukin 27 (IL-27) is a group of the IL-
12 family of cytokines with proclaimed pro- and anti-inflam-
matory effects. It is a heterogeneous cytokine that takes the 
shape of two special genes. RA patients and examined the 
clinical significance of these variations. IL-27 is a key role 
of a cellular agent that adjusts the differentiation of CD4+ T 
cells, which can execute interleukin-10 and interleukin-17 in 
vivo. The IL-27 gene has five exons and is found on chromo-
some 16p118. These polymorphisms were recently linked to 
several illnesses; inflammatory illnesses like ulcerative co-
litis, pulmonary, chronic obstructive disease (COPD), and 
rheumatoid arthritis have been linked to the rs153109 (964 
A > G) polymorphism, T lymphocytes attack insulin-produ-
cing pancreatic b cells, causing type 1 diabetes. The p28 
subunit is encoded by IL27 and has been linked to T1D in 
humans by many genome-wide association studies9. The 
T1D risk allele of the SNP rs4788084 was connected with 
the raised expression of GBP4 and STAT1 in human blood 
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mononuclear cells (PBMCs). cholecystokinin is a peptide 
hormone linked to the GI system10. Endocrine cells create 
and release cholecystokinin ( pancreozymin) in the duode-
num, the first section of the small intestine11. It is an appetite 
suppressant and stimulates the pancreas and gallbladder 
to produce digestive enzymes and bile. The receptors are 
found in the hippocampus, cerebral cortex, and striatum12. 
It's in the nuclei of solitary tracts and the lower area of the 
brain stem13. Tissue and development-specific CCK EPC 
expression are biphasic, falling just before delivery and ri-
sing immediately after14. CCK-producing neurons number in 
the human brain increase with age15. The pituitary cortico-
trophs and spermatogenic cells all have low levels of CCK; 
CCK-1 and 2 are G-protein-coupled receptors of class 116. 
The smooth muscles, major cells, and gallbladder D cells 
have CCK1R (84). In the stomach (parietal, chief, and ECL 
cells of the gastric mucus), human pancreas, and specific 
parts of the central and peripheral neurological systems, 
CCK2R/GR are detected, whereas CCK1R/GR are present 
(CNS). Cholecystokinin receptors CCK and gastrin bind 
to CCK receptors, G protein-coupled receptors that bind 
the peptide hormones CCK and gastrin17. The CCKA and 
CCKB subtypes are 50% identical; there are two types of 
CCKR; the first is CCK-A receptors. Physiological CCK-AR 
stimulation induces exocrine pancreatic enzyme secretion 
and endocrine pancreatic polypeptide secretion18. CCK-AR 
limits acid secretion by releasing pepsin from primary gas-
tric cells and somatic statin from gastric mucus D cells19. A 
decrease in small bowel passage time and a rise in colonic 
passage time are all caused by CCK-AR on smooth muscle 
cells, and the second is the anterior nucleus accumbens 
CCK-BR inhibits dopamine release. Anxiety is regulated by 
central and peripheral CCK, possibly through interactions 
with other co-localizing neurotransmitters like aminobu-
tyric acid and 5-hydroxy tryptamine20. CCK-BR is present 
in monocytes and T lymphocytes, although its function is 
unknown21. A human leiomyoma sarcoma and the AR42J 
cell line contain CCK-BR, which may promote proliferation. 
This work aims to find the connection between CCKRB and 
IL-27 with T1DM and study the effect of the IL-27 gene on 
the intensity of the disease.

Materials and methods 

Groups Division
Ninety people with type 1 DM enrolled in the study, all of 

them were diagnosed with no other diseases, the patient's 
ages were listed from 5 to 30 years old, and the mean was 
(16.52 ± 7.575) years. This study was conducted in AL-Mar-
jan Hospital diabetic and endocrine center; ninety healthy 
people volunteered as the control group, their ages from 5 
to 30 years old, and the mean was (15.43 ± 7.312) years, 
from September 1 2021 to February 2022 Babylon city.

Samples Collection
A plastic syringe was used to pull 8mL of blood from 

the vein. The blood was divided into two tubes. The First 
was the EDTA tube, and the second was transferred to a 
gel tube, after which the serum was separated via way of 
means of the centrifuge instrument; centrifugation educa-
tion was 2500 g for 10 min. The manner continues beneath 
Neath's room temperature. The serum was then divided into 
3 Eppendorf tubes and saved in a deep freezer (-20 ºC) till 
Analysis.

Parameters Analysis
Volunteers were under through anthropometric mea-

surements at the beginning, which included waist, height, 
and weight measurements. Serums of each sample were 
running under both ELISA technology to get the levels of 
CCKBR and IL-27, as well as genetic analysis techniques 
such as PCR and RFLP-technique to detect the target gene 
(SNP gene) and also used molecular absorption technology 
to analyze serum triglyceride, cholesterol, HDL, LDL, VLDL, 
creatinine, and urea concentrations, were HbA1C has been 
done in EDTA tube by the use of Cobas C111 chemolumi-
nescence.

Statistical Analysis
Statistical Analysis of the data has been accomplished 

by using SPSS statistics. The descriptive statistics for each 
parameter consisted of the mean and (SD). The T-test was 
utilized to match the chemical variables among patients and 
control groups at the probability level (P ≤ 0.05)22.

Results
The results were studied by mean ± SD, which coun-

ted as significant at P≤0.05 and non-significant (P>0.05) 
for the age through the two sets. There is a non-significant 
(p>0.05) change among control and patients with T1DM in 
age and BMI, as shown in table 1.

Allele frequencies of the g.-964A > G SNP of IL-27p28 
in T1DM patients were significantly different from those in 
the control group; the T allele increased dramatically in pa-
tients as compared with the control and the C allele decrea-
sed in patients as compared with the control.

Table 3 shows a very high significant rise (P<0.001) in 
IL-27, urea, creatinine and HbA1C. Besides, a highly sig-
nificant increase (p<0,05) was observed in the cholesterol 
parameter. In contrast, no significant (p> 0.05) difference 
exists in the CCKBR, Tri, HDL, LDL, and VLDL study.

The study of the gene model of SNP gene rs153109 
shows a statistically significant change among T1DM pa-
tients and controls in both genotype distribution (P=0.0016) 
and allele frequencies of rs153109 (P=0.00105) (197). The 
ORs of the associations of rs153109 of IL27 gene with T1DM 
before and after adjusting for confounders (age and gender).
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Table 1. Age and BMI of 
study groups.
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Figure 1. Experiment design.

Table 2. SNP gene rs153109 analysis.



4

Table 3. Parameters of the study.

Table 4. Genotyping Analysis.

Discussion
The result obtained from the previous study shows 

that there is a rise in the level of HbA1C in the patient as 
compared with the control, and this is due to the rise in the 
level of glucose in the blood, so the glucose conjugated in 
hemoglobin is elevated after a period of disease23. Moreo-
ver, the Level of IL-27 is rising too in the patients, which 
could show that the immune system is responding to the 
effect of T1DM in the body. IL-27 is a magnificent cytokine 

at the same time as it can exert awesome roles: one as 
an initiator and the alternative as an attenuator of immune 
responses, IL-27 from myeloid cells and IL-27 signaling in 
T cells is crucial for T1D development24, IL-27 without delay 
alters the stability of regulatory T cells (Tregs) and T hel-
per 1 (Th1) cells in pancreatic islets, which in flip modulates 
the diabetogenic interest of CD8 T cells. IL-27 additiona-
lly, without delay, complements the effector characteristic 
of CD8 T cells inside pancreatic islets25. Cholesterol was 
significantly (P<0.05) higher in T1DM patients' serum than 
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in healthy control subjects. The reason for high cholesterol 
levels in patients with T1DM due to Type1 DM has emerged 
as one of the maximum not unusual place reasons for dys-
lipidemia; vascular headaches are believed to be essential 
for the diagnosis of DM, and their development, in turn, is 
thought to rely upon numerous elements along with dura-
tion, diploma of control, and dyslipidemia in diabetes26. Urea 
and creatinine levels are elevated in patients compared to 
management. It is back to Diabetes mellitus because it is a 
slow cumulative disease recognized by hyperglycemia. Af-
ter a time, a rise in the level of blood glucose causes harm 
to millions of nephrons27. As a result, kidneys can't control 
the electrolyte and fluid homeostasis. The glomerulus filters 
creatinine; because of that, serum creatinine levels are uti-
lized to read the glomerular filtrations indirectly. When the 
glomerular filtration rate (GFR) minimize, there is an increa-
se in serum urea and creatinine. In addition, the growth sig-
nalizes the gradual kidney disorder, and serum creatinine 
determination has a higher predictive capacity than urea 
to predict adverse outcomes28. The genetic study of IL-27 
gene SNP shows that the evaluated T allele as compared 
with the C allele in rs153109, but it is not significant for this 
genotype frequencies.

The current study is the first work associated with IL27 
polymorphism related to T1DM and CCKBR relationship 
predisposition. Our results suggest that these polymorphis-
ms may correlate with susceptibility to autoimmune respon-
ses with the improvement of modernistic medicine29. It is 
commonly believed that interactions among surroundings 
and genes play an essential function in the pathogenesis of 
T1DM. Although many genes were mentioned to be related 
to the susceptibility of T1DM, there may be no well-identi-
fied record to date30. The polymorphisms of the IL27 gene 
have been considerably studied in many autoimmune sic-
knesses attributable to IL27, a critical cytokine mediating 
among the innate and adaptive immune systems. As all of 
us know, Type 1 diabetes results from an autoimmune res-
ponse to proteins of the islets cells of the pancreas31. The 
autoimmune damage of pancreatic β-cells ends in a defi-
ciency of insulin excretion which ends up inside the metabo-
lic rearrangements related to IDDM. In addition to the lack 
of insulin secretion, the characteristic of pancreatic α-cells 
is likewise atypical and there's the immoderate secretion of 
glucagon in IDDM patients.

Conclusions
In the conclusion of this research, the study is clear 

that T1DM affects the SNP gene used as a promoter to the 
excretion of IL-27 and increases its excretion. Lipid profi-
le shows an effect on the sugar ratio in the blood, and a 
high amount of cholesterol may cause a severe problem if 
combined with T1DM; the elevated glucose level happens 
because T1DM affects renal and cause serious conditions 
like renal failure and other renal dysfunction diseases. This 
is the primary identity of the affiliation of the IL27rs153109 
gene with T1DM and the relation between CCKBR, lipid 
profile, urea and creatinine.
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