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Summary 

 In a normal immune system, immune cells recognize and fight 

invaders, like infections. A dysregulated immune disorder occurs when the 

body can't control or restrain an immune response. The body either 

Underreacts to foreign invaders, this can cause infections to spread quickly 

or Overreacts to foreign invaders, this causes the immune cells to attack 

healthy cells, tissues, and organs. 

 Gestational diabetes usually reveals itself in the last half of pregnancy 

and is determined by intolerance to variable-intensity carbohydrates. 

Hyperglycemia develops during pregnancy due to the secretion of placental 

hormones, which cause insulin resistance. Helicobacter pylori is a common 

type of bacteria that grows in the digestive tract. The maternal immune 

dysregulation during gestational diabetes mellitus can induce the infection 

with H. pylori.   

 Eighty-nine individuals were enrolled in this study (case-control). 

Whole blood samples were collected from twenty-nine pregnant women 

apparently healthy control subjects whereas whole blood samples were 

collected from sixty patients with gestational diabetes mellitus (GDM) who 

were attended to the outpatient clinic of Gynecology department in Al-

Mahaweel Hospital/ Babylon/ Iraq and Al-Imam Al-Sadiq Hospital/ 

Babylon/ Iraq and from some private clinics during a period extended from 

August 2022 to December 2022. Patients were diagnosed by Gynecology 

consultant surgeon and were examined by several examinations such as 

(Fasting Blood Sugar, Oral Glucose Tolerance Test, Hemoglobin A1c, 

Complete Blood Count and C-Reactive Protein test).Venous blood samples 

were divided into two aliquots; one for chemical tests and the other separate 

the serum for immunological tests [IgG and IgM Helicobacter pylori tests 
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and interleukine-1beta, interleukine-18 and NOD-like receptor protein 3 

(NLRP3) concentration tests]. 

 The Study has reached the following results: The age range of patients 

with GDM was (25-47) years; therefore, we chose the age range of control 

was (23-45) years. The mean age of patients was (34.83 ±0.80 years) and of 

control was (28.45 ±1.16 years). There was highly significant difference 

between patients and control groups (P≤0.01). The Bod mass index range of 

patients was (22-41) Kg/m
2
; therefore, of control was (20-40) Kg/m

2
.The 

mean BMI of patients was (34.67 ±0.70) and of control was (31.38 ±1.13). 

There was significant difference between patients and control groups 

(P≤0.05).The mean fasting blood sugar of patients with GDM was (132.60 ± 

3.52 mg/dl) and of control was (66.31 ± 1.86 mg/dl); there was highly 

significant difference between patients and control group (P≤0.01). The 

mean Oral Glucose Tolerance Test of patients was (208.78 ± 5.96 mg/dl) 

and of control was (85.68 ± 1.26mg/dl); there was highly significant 

difference (P≤0.01) between patients and control groups. Hemoglobin A1c 

of patients was (7.41 ±0.06 %) and of control was (4.45 ±0.08 %), there was 

highly significant difference between patients and control groups (P≤0.01). 

Lymphocyte of patients was (34.43 ±1.09 %) and control was (27.45 ±1.15 

%), there was highly significant difference between patients and control 

groups (P≤0.01). Neutrophil of patients was (61.60 ±1.15) % and control 

was (59.24 ±0.83) %. There was Non-significant difference between patients 

and control groups (p =0.182). In the present study, there was significant 

difference between patients and control group (P≤0.05) with C- reactive 

protein. In the present study, there was significant difference between 

patients and control group (P≤0.05) in physical activity. Family history of 
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GDM is show significant difference between patients and control groups 

(P≤0.05), also the family history of DM between patients with GDM and 

control is shown significant difference between patients and control groups 

(P≤0.05).  

 Immunological study reveds to: the mean of IL-1ß of patients with 

GDM was (38.68 ±5.02) and control was (6.12 ±0.37), there was highly-

significant difference between patients and control groups (P≤0.01).The 

mean of IL-18 of patients was (58.87 ±4.79) and control was (20.13 ±1.06). 

There was highly-significant difference between patients and control groups 

(P≤0.01).The mean of NLRP3 of patients was (76.39 ±6.71) and the control 

was (41.15 ±2.66). There was highly-significant difference between patients 

and control group (P≤0.01). 

 In present study showed that GDM significantly increased the 

incidence of H. pylori infection (P≤0.01). In Addition the infection rates of 

H. pylori IgM and IgG were significantly higher in the GDM group and 

Control group (P≤0.01). 
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1.1 Introduction 

 Gestational diabetes mellitus (GDM), referred to any level of glucose 

intolerance with beginning or first recognition throughout pregnancy, is a 

serious obstetrical complications characterized by an inadequate insulin 

response [Hyperglycemia] to make up the resistance to insulin state of the 

pregnancy (McElwain et al., 2021). 

 It has been estimated that hyperglycemia throughout pregnancy 

affected 21.3 million births (16.2%) worldwide, with GDM accounting for 

86.4% of these cases (Nigatu et al., 2022). 

 Gestational diabetes mellitus has been linked to a higher risk of a 

variety of problems in pregnant women’s and fetuses throughout birth and 

later in lifetime. GDM complications consist of preeclampsia, a cesarean 

delivery, and a higher possibility of developing type 2 Diabetes mellitus 

(T2DM) in later daily life. Macrosomia, congenital abnormalities, birth 

trauma, respiratory difficulty, and hypoglycemia and jaundice are among the 

child's problems (Darbandi et al., 2021). 

 Hyperglycemia has been shown to impair immune function, impairing 

neutrophil chemotaxis, the macrophage function, and phagocytic responses, 

making diabetic patients more vulnerable to infections and related 

comorbidities.  In addition the imbalance in innate and adaptive immune 

responses during the pregnancy, a condition previously established by 

immunological modifications, will result in additional risks to health, as 

evidenced by the increased risk of hypertension and pre-eclampsia (PE), 

macrosomia, which premature delivery, and a stillbirth with GDM detection 

(Mouton et al., 2020). 
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 In GDM, hyperglycemia is linked to elevated 

placental inflammation.in which excess glucose can activate the pyrin 

domain-containing protein 3 (NLRP3) inflammasomes in lymphocytes, 

resulting in the production of inflammatory cytokines such as IL-1β _ and 

IL-18 (Wu et al., 2022). 

 The Human placenta and obese tissue are now known to produce a 

variety of pro-inflammatory factors, including the cytokines such as 

Interleukin-1 beta (IL-1β) (Zarezadeh et al., 2022). 

 Interleukin 1b (IL-1β), which a pro-inflammatory cytokine, was 

recently implicated in the development of glucotoxicity and decreased 

insulin production in diabetes mellitus, and it increases in non-diabetic the 

pregnancy at pre-term labor and in the process of thermogenesis among 

individuals with heart failure (Alfadul et al., 2022). 

 Studies in GDM patients have shown a link between NLRP3 

inflammasome activation and insulin resistance. When compared to normal 

and low glucose levels, higher levels of glucose increase NLRP3 activation 

(Zhou and Zhang , 2021). 

 Individuals with GDM had significantly greater IL-18 level than 

healthy pregnant womens, yet, after changing for glucose, insulin, and BMI 

values, IL-18 has no significant variation (Zhao et al., 2018). 

 Interleukin 18 (IL-18) is a cytokine that is produced by [macrophages, 

epithelial cells, dendritic cells, keratinocyte, osteoblasts, and adrenal cortex 

cells] and plays a significant part in inflammation diseases (Hirooka et al., 

2021). 
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 The immune response includes a variety of processes which effect on 

innate as well as adaptive immunity, resulting in inflammatory and anti-

inflammatory reactions that allow numerous H. Pylori infections to survive 

(Niu et al., 2020). 

H. pylori bacteria are gram-negative, microaerophilic, and spiral-bacilli. The 

body contains between two and six flagella, and flagella mobility provides 

and allows for rapid motion in viscous fluids, like the mucus membrane of 

the stomach epithelial cell .It avoids innate immune receptors in the body but 

virulence factors activate innate immunity, resulting in increased stomach 

inflammation (Kim et al., 2021). 

 

Aim of Study 

 The aim of this study was to evaluate the interaction between maternal 

immune dysregulation and H. pylori infection as an immunological-

bacteriological study among GDM women in Iraq. 

 

This study has been carried out to achieve the following 

objectives: 

1. To measure serum Interleukin 1 β (IL-1β). 

2. To measure serum Interleukin 18 (IL-18). 

3. To measure serum pyrin domain-containing protein 3 (NLRP3). 

4.  To measure serum  H. pylori IgG 

5. To measure serum  H. pylori IgM 
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6. To determine the levels of FBS, OGTT, HbA1c, C- reactive protein 

(CRP), Lymphocyte and Neutrophils counts. 

7. Statistical analysis.   
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1.2 Literatures Review 

1.2.1 Gestational Diabetes Mellitus (GDM) 

1.2.1.1 Definition of GDM 

 Gestational diabetes mellitus (GDM), referred to any level of glucose 

intolerance with beginning or first recognition throughout pregnancy, is a 

serious obstetrical complications characterized by an inadequate insulin 

response [Hyperglycemia] to make up the resistance to insulin state of the 

pregnancy (McElwain et al., 2021). 

 Is a temporary metabolic state during pregnancy that involves 

carbohydrate intolerance, hyperglycemia, periphery insulin resistance, 

inadequate the production of insulin or action, dysfunctional endothelial 

cells, beta-pancreatic disorder, immunological disorder, and low-grade 

inflammation (Olmos et al., 2021). 

 In the year 2021, that was estimated that hyperglycemia during 

gestation will impact 21.3 million newborns (16.2%) worldwide, with GDM 

accounting for 86.4% of these instances. The incidence of GDM in a 

population reflects the incidence of T2DM in that group, thus, ethnic and 

racial groups with an elevated incidence of T2DM are more likely to 

develop GDM (Hong et al., 2022). 

 The maternal peripheral resistance to insulin is a critical event in the 

development of GDM. There is a transitory and physiological condition of 

impaired insulin sensitivity during normal pregnancy, which is required to 

take precedence fetal glucose uptake. In reaction, cells grow and produce 
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more insulin as a means of combating insulin resistance and promoting 

euglycemia (Giordano et al., 2020). 

 The increased energy requirements of the mother, as well as the 

expanding fetus and placenta, cause significant alterations in metabolism 

during GDM (Salazar et al., 2022).Pregnancy causes changes in the 

regulation of glucose metabolism due to the actions of different hormones 

that include placental lactogenic; placental hormone growth production, and 

additional substances that interfere with the actions of insulin, resulting in an 

outcome of in relation insulin resistance as the pregnancy progresses 

(Sferruzzi et al., 2020). 

 Recent research has also revealed that the human placenta or adipose 

tissue release a variety of pro- and anti-inflammatory cytokines, including 

Interleukin-1 beta (IL-1β) (Shahcheragh et al., 2023). IL-1 beta is an 

essential inflammatory mediator that has been demonstrated to be elevated 

in the placentas of obese mothers and in GDM patients (Melton et al., 2021). 

 Both plasma and placental levels of the inflammatory cytokine (IL-1 

β) elevated under all hyperglycemic circumstances, and NLRP3 was 

activated in all hyperglycemic groups (Guo et al., 2023). 

 Studies in GDM patients have shown a link between NLRP3 

inflammasome activation and insulin resistance (Zhang et al., 2019). When 

compared to normal and low glucose levels, higher levels of glucose 

enhance NLRP3 activation. It is well recognized that hyperglycemia and 

diabetes while pregnant can activate the inflammasome NLRP3 and cause 

the release of several inflammatory cytokines, resulting in serious pregnancy 

problems (Wu et al., 2022). 
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 Cytokines have both pro-inflammatory and anti-inflammatory 

properties. Diabetes, which is glucose intolerance, and insulin resistance are 

all linked to a rise in the production the cytokines that are pro-

inflammatory including IL_18 (Burhans et al., 2018) (Figure 1.1) 

 

 

 

 

 

 

 

 

 

 

 

 

Figure (1.1): The relationship between β-cell dysfunction, insulin 

resistance, and GDM (Plows et al., 2018). 
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1.2.1.2 Prevalence 

 Gestational diabetes is defined as hyperglycemia, or blood glucose 

levels that are higher than normal but lower than those required diagnosing 

diabetes. Gestational diabetes is kinds of diabetes that develops during 

pregnancy. Women who have gestational diabetes are more likely to have 

difficulties during pregnancy and delivery. These mothers, as well as their 

children, are at a greater risk of developing type 2 diabetes during later life 

(Crocetti et al., 2012). 

 The worldwide prevalence is estimated to range between 1 to 14%, 

based on the subject of the research population, method employed, and time 

of diagnosis (Melchior et al., 2017), this show in (figure 1.2). 

 According to the Arab world, a study conducted in the countries of the 

Gulf Cooperation Council (GCC) found that prevalence rates of GDM 

varied by 4.2% in Oman, 10.1% in Bahrain, 16.3% in Qatar, and 2.7 - 12.5% 

in Saudi Arabia. These disparities in prevalence, despite similarities in 

native ethnic groups across the GCC, may be attributed to a variety of 

factors, including variations in screening and diagnosis criteria, as well as 

rising obesity rates in those nations (Al-Rifai et al., 2021). Meanwhile, the 

total incidence of GDM in Yemen is 5% lower than in most GCC nations, 

where rates range from 4.2 to 25%. In Egypt, the frequency of GDM with 

pregnant women is roughly 8% (Agarwal , 2020). 

 The prevalence of GDM in Jordan is substantially greater, at roughly 

13.5%.10. In Jordan, a cross-sectional investigation on 644 singleton 

pregnancies that were screened for GDM using 75-g, 2-h OGTT at 24-28 

weeks of gestation was undertaken. Lebanon continuous observational 
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research showed 13 GDM cases among 79 pregnant women’s, i.e., 16.5%. 

(Al Subhi et al., 2021). 

 According to a localized study conducted in Gaza-Palestine to assess 

the frequency and sociodemographic aspects of GDM in Gaza. By 24-28 

weeks of gestation of pregnancy, all pregnant women who visited UNRWA 

general health care facilities were routinely screened for GDM using WHO 

criteria. The prevalence of GDM was reported to be 1.8% in 200 out of 

11241 postpartum women. The study's data was gathered from UNRWA's 

general health care, while the WHO criteria were used (Naser et al., 2022). 

 In the United Kingdom, as much as five percent of women delivering 

birth every year have already existing diabetes mellitus, also known as 

GDM. GDM is prevalent in Thailand at around 7%, which is comparable to 

the US. GDM frequency in an ethnically diverse California community 

ranged from approximately five percent in non-Hispanic White women to 

8.5% in Asian women, with Black and Hispanic women at intermediate risk, 

according to a study from the United States (US) (Cade et al., 2019). 

 The estimated incidence in South Europe is roughly 6%.  in other 

areas of Europe, like Ireland it is 10%, and in Finland  is 10-11%. On the 

other hand, in the Northern seaboard portions of Europe, the frequency of 

GDM was lower. In a cohort investigation of pregnant in Germany, which 

was the general incidence of GDM was 13.2% (Crocetti et al., 2012). 
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Figure (1.2): Worldwide hyperglycemia estimates in pregnancy, 2017. 

(Jain et al ., 2019). 

 

1.2.1.3 Pathogenesis & Risk Factors 

1.2.1.3.1 Pathogenesis 

 GDM is a special physiologic state distinct with the normal changes in 

metabolism caused by pregnancy, comparing to a normal pregnancy. 

The GDM can be identified by higher insulin resistance (Nair et al., 2021).  

 The Insulin resistance is characterized as decrease in the tissue 

response to insulin action for the metabolism of glucose, which includes 

decreased glucose absorption in adipose tissue and muscles, reduced liver 

glycogen syntheses and higher liver glucose production (Petersen et al., 

2018). 
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 GDM has been associated to peripheral insulin resistance. [In women 

with GDM, decreased insulin activated glucose activity precedes the 

development of low insulin sensitivity and leads to the development of cell 

dysfunction, which results in hyperglycemia] (Yin et al., 2022). 

 Insulin resistance is defined as a reduction in tissue responsiveness to 

insulin activity. This influences glucose metabolism and uptake in several 

tissues, including adipose tissues and muscles, resulting in reduced glucose 

absorption, decreased production of glycogen, and enhanced glucose 

synthesizing, accordingly (James et al., 2021). 

 Hormonal alterations in pregnant women increase the resistance to 

insulin due to impaired insulin sensitivity; pregnancy is a diabetogenic state, 

(Dipla et al., 2021). 

 The body's response to insulin remains unchanged as insulin output 

rises early in pregnancy. Later, at around 20 weeks of pregnancy, there is a 

gradual decline in the sensitivity to insulin, which becomes even more 

pronounced in the third trimester, and GDM resolves right before delivery, 

(Saedi et al., 2023). 

 During pregnancy, maternal tissue becomes insulin resistant. This is 

due to placenta lactogenic hormone as well as other hormones such as 

hormone cortisol progesterone, and growth hormone. Tissue insulin 

resistance causes parental hyperglycemia and induces fetal hyperinsulinemia 

disease, (Hannan et al., 2023). 

 Pregnancy can be accompanied by a condition of poor-quality 

systemic inflammation; during normal pregnancy, the maternal innate 
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immune system is boosted, whilst the adaptive immune system is generally 

inhibited. These alterations in the immune system's adaptive capacity are 

intended to avoid fetal allograft rejection, (Andreoli et al., 2022). 

 The immune system is involved in the pathogenesis of GDM, (Xu et 

al., 2022). During female placental lactogenic and placental hormone growth 

synthesis, the placenta is implicated in the formation of resistance to insulin 

and fetal development during both non-diabetic pregnancy and pregnancy 

affected by GDM. It is suspected that cytokine-induced inflammation may 

be linked to increased resistance to insulin in gestational diabetes, (Al-

Suhaimi et al., 2022). 

 The placental and adipose tissue was found to generate a variety of 

pro-inflammatory substances, include cytokines like Interleukin-1 beta (IL-1 

β), (Zarezadeh  et al., 2022). IL-18 has been related to the development of 

T2DM and metabolic syndrome, and its physiological activities have been 

claimed to induce autoimmunity pancreatic cell death resulting in type-1 

diabetes, (Rasouli et al., 2023). 

 Studies in GDM patients have shown a link between NLRP3 

inflammasome activation and insulin resistance. When compared to normal 

low and elevated glucose levels, high glucose levels enhance NLRP3 

activation, (Alfadul et al., 2023) (Figure 1.3). 
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Figure (1.3): NLRP3 activation and IL-1 and IL-18 release (Ding et al ., 

2019).  

 

1.2.1.3.2 Risk Factors 

Several studies have found a relationship between numerous risk factors of 

GDM for pregnant women, including (Andreoli et al., 2022): 

1. Pre-Pregnancy Body Mass Index (>25 kg/m2). 

2. Pre-Eclampsia. 

3. Maternal Age (>25-45). 

4. Genetics and Family History of Hyperglycemia. 

5. Metabolic Syndrome and Nutritional Diet. 

6. Polycystic Ovary Syndrome (PCOS). 

7. Gravidity and Parity. 
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1.2.1.4 Diagnosis 

 Women with GDM are frequently asymptomatic, screening is critical 

for detecting any reduction in glucose tolerance. Because the Immune 

Response looks to be at high risk during the second trimester, screening for 

GDM during (24-28) weeks of pregnancy is recommended (Urbanová et al., 

2020). 

 Screening for GDM is critical to prevent maternal and neonatal risk 

factors which can contribute to various issues for the mother and fetus 

throughout pregnancy and after birth (Farahvar et al., 2019), GDM can be 

diagnosed using the following methods: 

 

A. Oral glucose tolerance test (OGTT) 

  The (OGTT) is a one-step method for diagnosing GDM .Between 24 

and 28 weeks of pregnancy, using a (75 g) of glucose for (OGTT) testing. 

The following levels are considered adequate to diagnose GDM in a 

pregnant woman (Urbanová et al., 2020) (Figure 1.4). 

1) Fasting blood glucose (FBG) (≥ 95 mg/dL) 

2) 1-hour plasma glucose level (≥ 180 mg/dL)  

3) 2-hour plasma glucose (≥ 155 mg/dL). 

4) 3-houre plasma glucose (≥ 140 mg/dL). 
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Figure (1.4): Screening of GDM during OGTT method (Urbanová et 

al., 2020). 

 

B. Glycated hemoglobin A1C (HbA1C). 

 Glycated hemoglobin (HbA1C)  is  simple examination, fewer time 

consuming, doesn’t need specific patient preparation, and is considered easy 

compared with the OGTT test , Several studies revealed that the 

combination of (HbA1c ) with (OGTT) may be suitable in diagnosis of 

GDM,; HbA1c 5.8% has good specificity in diagnosing GDM when OGTT 

is used as a reference. The HbA1c cut-off (6.5%) has been established 

for determination of GDM (Khalafallah et al., 2016). 
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1.2.1.5 Complication of GDM 

According to (WHO), the diabetes disease could be a particularly common 

metabolic complication on both the mother and their fetus ( McIntyre et al., 

2019). 

1.2.1.5.1 Fetal complications 

A-Unexplained stillbirth 

 It is typically connected with poor glycemic management, since 

hyperglycemia causes a prolonged decrease in oxygen levels; hence, fetal 

metabolite could be accountable for this unexplained stillbirth (Facchinetti 

et al., 2023). 

B- Spontaneous abortion 

 When HbA1c levels exceed 12%, it is associated with poor glycemic 

control. The most prevalent defect in diabetic pregnant women is heart 

malformation, which accounts for 11% of the caudal regression related with 

diabetes (ElSayed et al., 2023). 

C- Altered fetal growth 

 It is linked to congenital malformations and progressive vascular 

problems (Peyvandi et al., 2023). 
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D- Macrosomia 

 In diabetic pregnant women, the incidence is 25%-40%, and the 

estimated fetal weight is >4-4.5 kg or greater than the 90th percentile 

depending on gestational age (Dunne et al., 2003). 

1.2.1.5.2   Neonatal complications 

 Preterm delivery, along with necrotizing enterocolitis, is one of the 

most serious consequences of gestational diabetes; however respiratory 

distress syndrome is usually related to gestational diabetes (Babović et al., 

2022). 

 Birth weight that is low, especially among women who delivered birth 

during 24 and 33 weeks at a time hypoglycemia of the baby caused by 

hyperplasia of  islet cells produced by persistent hyperglycemia in mom, 

and polycythemia are further problems (Ali and Nori, 2021). 

 

1.2.1.5.3 Maternal complications 

A- Infection 

 In diabetic pregnancies, infections that include vulvovaginal 

candidiasis, respiratory infections, urinary tract infections (UTI) and pelvis 

sepsis are more common (Johnson et al., 2021). 

B-Polyhydramnios 

 Polyhydramnios affects 3%-30% of diabetic women and is caused by 

fetal glucose loading with polyuria, which gastrointestinal obstruction, fetal 
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swallowing impairment, and excessive sugar in the amniotic membranes 

(Preda et al., 2022). 

C- Preterm delivery 

 Preterm birth affects regarding 605 diabetic pregnant women and is 

considered as serious obstetrical complications (Dinsmoor et al., 2023).  

D-Preeclampsia 

 The obstetric issue that results in premature birth in diabetes 

pregnancies (Daskalakis et al., 2023). 

 

1.2.2  Helicobacter Pylori infection during GDM. 

 H. pylori bacteria are gram-negative, microaerophilic, spiral-bacilli. 

The body contains 2 - 6 flagella, and flagella mobility imparts and permits 

fast movement in viscous fluids, like the mucus membrane of the stomach 

epithelial cell (Azad et al., 2022). 

 Helicobacter pylori, unlike numerous other gastrointestinal tract 

bacteria, lack fimbriae attachments. Temperatures ranging from 34 to 40° C 

are optimal for development. Despite its native home of the acidic gastric 

mucous membrane. The bacteria survives pH <4 exposure, and growth 

happens only in a very limited pH range that varies from 5.5 – 8.0, with 

neutral pH being ideal (Ahmed et al., 2023).  

 H. pylori infections are often acquired throughout childhood, mostly 

by interpersonal transmission. These types of transmission include gastro-
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oral; oral-oral, and fecal-oral transmission. Furthermore, H. pylori 

transmission by food and water that is contaminated has been recorded 

(Edrees et al., 2023). 

 It evolved for survival within acidic and harsh conditions of the 

stomach, and it has the ability to change the pH of the stomach so that 

bacteria can survive. The spiral shape of bacteria allows bacteria to 

penetrate the mucus layer and protect bacteria from the immune response, 

which leads to colonization of the stomach and causes an inflammatory and 

anti-inflammatory response (Aleman et al., 2023). 

 

1.2.2.1 Prevalence  

 Two-thirds of the human population worldwide is assumed to be 

infected with H. pylori, which is more frequent in underdeveloped nations, 

and more than (80%) of those affected are asymptomatic, but signs and 

symptoms include vomiting, nausea, indigestion, and bloated in general 

(Agarwal et al., 2020). 

 Although H. pylori are found all around, its occurrence rate differs 

depending on ethnicity, country differences, economic status situations, 

lifestyles, or personal hygiene. As indicated by numerous previous 

monitoring researches, the incidence of infection with H. pylori differs from 

one country for another, from ethnic background to ethnic origin, and even 

within the same country. The incidence of H. pylori re-infection is limited 

in wealthy countries but high in underdeveloped countries (Agi et al., 

2022). 
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 Helicobacter pylori have previously been identified as a pathogen 

associated with ulcers of the stomach and gastric cancer. Some studies 

verified that pregnant women infected to H. pylori had poor pregnancy 

outcomes, suggesting that the effects extend beyond the gastrointestinal 

tract. An infection with H. pylori can interfere with trace element intake and 

metabolic processes, particularly during pregnancy, raising morbidity. H. 

pylori seroprevalence were 62% within pregnant women, notably in the 20-

24 year group of women, and 32.5% of individuals experiencing epigastric 

discomfort, vomiting, nausea, flatulence, and stomach burning (Zanzal et 

al., 2022). 

 The health, of a pregnant woman is critical, and several tests are 

required to identify the health issues that influence the pregnant woman or 

the baby. Local data on the association of H. pylori infection in pregnancy 

was inadequate, particularly in Iraq and poor nations (Yisak  et al., 2022). 

 

1.2.2.2 Immunopathology 

 In recent years, research of H. pylori have gotten more broad, and the 

links between H. pylori and different extra gastric disorders, including 

pregnancy-related diseases, have steadily been described .Pregnant women 

are among the most sensitive to H. pylori ( Xie et al., 2023). 

 The complex interaction between H. pylori virulence factors, 

environmental factors, and host mediates H. pylori causes and disease 

consequences (Fiorani et al., 2023). Once H. pylori enter the stomach host, 
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four steps are required for H. pylori to achieve successful invasion, 

persistent infection, and pathogenesis (Nabavi-Rad et al., 2023). 

(1) Resist the acidity of the stomach. 

(2) Ability to motile toward and attach to epithelium cells. 

(3) Attachment to host cells by adhesions/receptors interaction. 

(4) Causing mucous layer damage by releasing enzymes and toxins.  

 

 Gestational diabetes mellitus [GDM] is linked to inflammation and 

inappropriate immune cell action. During pregnancy, the placenta performs 

multiple essential roles, including transferring waste products and nutrients 

between the mother and the fetus, producing and supplying hormones, and 

keeping up pregnancy-friendly immune surroundings. It is thus critical to 

determine whether or not pregnancy-related diabetic conditions affect the 

placenta and immune system reactions (Gao and Wang, 2023). 

 Infection with H. pylori has been associated with toll-like receptor 

stimulation by lipopolysaccharides (LPS), resulting in metabolic alterations 

ending in resistance to insulin (Pachathundikandi  et al., 2023). 

 H. pylori cytotoxic-related gene A (CagA) positive the serotypes are 

more common in pregnant women with serious symptoms of nausea and 

vomiting, anemia due to deficiencies in iron is connected with H. pylori 

infection regardless of the presence or absence of peptic ulcers ( Rasin et 

al., 2022) (Figure 1.5). 
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 Figure (1.5): H. Pylori mechanism for gastric ulcer ((Kanungo et al.,    

2022). 

1.2.2.3 Diagnosis 

 There are numerous diagnostic instruments available for the 

identification of Helicobacter pylori infections, including invasive and non-

invasive procedures. (Invasive tests) including ''culture, histopathology, and 

biopsy urease examination'', need an endoscopic examination of stomach 

tissue (Maity et al., 2023). 

 Culture permits screening for antimicrobial susceptibility, as well as 

its sensitivity and specificity were (77-95% and 100 %,) respectively. The 

rapid urease assay is a qualitative urease identification assay with sensitivity 

and specificity of ( 89-98% and 93-98%), respectively. Under a light 

microscope, histopathology using hematoxylin-eosin and altered Giemsa 

stain is crucial for detecting Helicobacter pylori, with sensitivity and 

specificity of (93-98% and 95-98%), respectively .(Non-invasive tests) 
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include the ‘(expensive) urea breath test, serology tests, and stool antigen 

testing’ (Kanungo et al., 2022). 

 Anti- H. pylori immunoglobulin G (IgG) and anti- H. pylori 

immunoglobulin M (IgM) levels were measured using an ELISA that has 

previously been validated and modified for use in American and Asian 

populations (Barzegar et al., 2023).This revolutionary quick test is based on 

feces and blood sample using monoclonal antibody immune 

chromatography. The test was found to be highly specific as well as 

sensitive. In the early stages of infection, the findings are positive, and they 

can be used to identify eradication following therapy. The Food and Drug 

Administration of the United States has approved direct fecal antigen for the 

identification of Helicobacter pylori for diagnostic and subsequent testing, 

(Shahaddeen et al., 2023) (Figure 1.6). 

 

 

 

 

 

 

 

Figure (1.6):  diagnosis of Helicobacter pylori infections (Pandey et al., 

2023). 
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1.2.3 Role of Disturbance of Immune System in GDM. 

 The immune system protects its host from both exterior dangers such 

as bacterial infection and viral infection, as well as physical harm, and 

internal dangers like as malignant transformation. The immune system was 

once separated into two distinct parts [the adaptive immune system and  

innate immune system. They are divided for the purpose of description only 

and aren't in any way mutually exclusive (Pandey et al., 2023). 

 The maternal immunity faces significant challenges throughout 

pregnancy and fetal development. To avoid adverse pathology or pregnancy 

disruption, essential maternal immune-mediated mediators such as 

macrophages and natural killer (NK) cells, as well as regulatory T cells 

(Tregs) must be carefully balanced by the immune system of the mother 

from the initial stages of implanting and decidual formation to successful 

fetal delivery. The adaptation of numerous immune mediators to the stage 

of pregnancy will thus have an influence on both fetal and mother health 

outcomes (McElwain et al., 2021). 

 Hyperglycemia in GDM is related to elevated placental inflammatory 

processes, since excess glucose can activate the pyrin domain-containing 

protein 3 (NLRP3) an inflammasome in lymphocytes, resulting in the 

production of inflammatory cytokines such as IL-1β and IL-18 

(Liyanagamage et al., 2020) (Figure 1.7). 
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Figure (1.7): A review of immune cell morphologies during maternal 

circulation, adipose tissue, and placental tissue in healthy simple 

pregnancy versus GDM-complicated pregnancy (McElwain et al., 

2021). 

1.2.3.1 Innate Immune System. 

 Innate immunity is first line of defense against infections, and it can 

be induced via pattern recognition receptors (PRRs). PRRs identify 

[pathogen-associated molecular patterns (PAMPs)] and [danger-associated 

molecular patterns (DAMPs)]; there are various kinds of PRRs, including 

toll-like receptors and others (Kubelkova et al., 2023). 

 Innate immune activity entails direct recognition of pathogens via a 

limited number of germline-encoded pattern recognition receptors known as 

Toll-receptors, which are shared by all innate immune cells (Preissner et al., 

2022). 
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1.2.3.1.1 Neutrophils 

 Neutrophils are polymorphic nuclear phagocytic leukocyte  cells 

which acts as the immune system's first line of protection against 

pathogenic organisms that invade (Pandey et al., 2023). 

 Although the neutrophils are short-lived the cells with an acute role in 

innate immune response, they may have long-term effects, such as CD4+ 

and CD8+ T cell and B cell activation via presenting antigens in neutrophil 

extracellular trap (NET) formation, that could have a role in pathogen 

elimination( Ande et al., 2022). 

 In GDM  neutrophil activation. Neutrophils appear to be highly active, 

resulting in a large number of neutrophil extracellular traps (NETs). Under 

normal conditions, this web-like structure acts as an extra innate immune 

system function that protects humans from invading germs (Andrés et al., 

2022). 

 GDM occurrence, glycemic levels and homeostasis model assessment 

of insulin resistance (HOMA-IR) all rise when neutrophil count  increases 

greater than. Similarly higher neutrophil counts were identified in GDM, 

implying a considerable rise in NLR in the second trimester as an indicator 

of inflammatory state and GDM (Naish et al., 2022). 

 When assessed during the third trimester in GDM women compared 

to simple pregnancies, relatively novel biomarkers of immature neutrophil 

counts with inflammation were additionally enhanced. Also, recent research 

has found that women with GDM have a different neutrophil activation 

profile than healthy controls (Ptasiewicz et al., 2022). 
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1.2.3.1.2 Natural Killer Cells (NKc). 

 Natural Killer Cells (NKc) were innate immune system cells that drive 

anti-tumor and anti-viral responses by robust cytolysis and account for 5-

10% of human cells (Floerchinger et al., 2023). 

 Pregnancy causes significant changes in peripheral NK cells. The 

immunological response of circulating NK cells appears to be intensified 

during pregnancy, with a higher frequency of NK cells express CD107a, a 

cytolysis activity marker, and increased interferon (IFN)-expression 

(Esparvarinha et al., 2023). 

 Elevated production of CD38 and NKp46, surfaces indicators of 

activity and toxicity, is observed in pregnant women's peripheral NK cells 

compared to non-pregnant women, indicating an immune protective 

function in pregnancy (Liao, 2020) 

      Increased peripheral cytotoxicity NKCD16+56dim cell count in 

overweight GDM women were found to indicate a shift toward greater 

cytotoxic capability when compared with overweight women with simple 

pregnancy (Li et al., 2020). 

 

1.2.3.1.3 Macrophages. 

 The macrophage is Antigen Presenting Cells (APCs) that are 

produced by monocyte differentiated and have separate phenotypic 

classifications into M1-like, pro-inflammatory and microbicide subtype or 

M2-like, anti-inflammatory and immune regulatory subtype. These subtypes 
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are distinguished by particular markers such as HLA-DR, CD11c, and 

CD86 on M1-like macrophages and CD163, CD204, CD206, and vascular 

endothelial growth factor (VEGF) on M2-like macrophages (Kuntzel et al., 

2022). 

  Macrophages, which account for 20-30% of decidual leukocytes 

throughout pregnancy, play a crucial role in modulating tolerance across the 

maternal-fetal interaction (Lasch et al., 2022). 

1.2.3.1.4 Dendritic Cells. 

 Dendritic cells (DCs) react with both exogenous and endogenous the 

antigens, resulting in T cell priming and activation, as well as cytokine 

release (Shui et al., 2023). 

 Dendritic cells (DCs), unlike monocytes and macrophages, DC is 

parts of  mononuclear phagocyte system (MPS). Yet, their involvement in 

the immune system's reaction is geared toward antigen presentation 

(Blander et al., 2023). 

     Dendritic cells (DCs). Show high morphological and functional 

variation in simple healthy pregnancy, indicating their crucial capacity to 

adjust to the demands of pregnancy (Roquilly et al., 2022). 

1.2.3.2 Adaptive Immune System. 

 The adaptive immune system's (second-line) is stimulated by the 

immune system's natural defenses and replies to antigen in which the 

microbe is already exposed, allowing for a more successful response 

(Sterling et al., 2023). 
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 The adaptive response is significantly more refined, allowing for the 

particular identification of foreign particles as well as the selective 

proliferation of cells primed to attack specific diseases and acquire 

immunological memory. T cells and B cells make up the adaptive immune 

system. Both T and B lymphocytes are essential components of adaptive 

immune system reactions (Sies et al., 2022). 

 The adaptive part of the body's immune system aids in the 

identification of particular foreign pathogens and initiates optimized 

responses to target the infectious agent and create immunological memory 

via the activity of T and B cells. The adaptive immune system's functioning 

varies on a daily basis, in both natural processes (such as trafficking of 

lymphocytes and the formation of T lymphocytes subsets) and in reactions 

to a challenge (Pandey et al., 2023). 

 

1.2.3.2.1 B Cells. 

 B cells are the most important cells in adaptive immunity. These cells 

are produced of the bone marrow as well as play an important role in 

disease etiology, autoimmunity, and overall immunity by presenting 

antigens and secreting cytokines (Kalkal et al., 2023). 

 During pregnancy, B cells can undergo a specific subtype shift toward 

a regulatory B cell role, offering anti-inflammatory and protective actions. 

Humans have dramatically decreased peripheral B cell counts within 

pregnancy, especially during the third trimester and soon after delivery, 

when compared with non-pregnant control (Muchamuel et al., 2023). 
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 B cell types in gestational diabetes, which found that the number of B 

cells have risen in gestational diabetes and are favorably related with 

maternal resistance to insulin and expressing very significant amounts of 

immunoglobulin A. In obesity-related insulin resistance, elevated IgA levels 

have been associated to inflammation of adipose tissue and impaired 

glucose homeostasis (Milardi et al., 2023). 

 A similar trend has been discovered in patients with type 2 diabetes 

(T2DM), where hyperglycemia and hyperlipidemia were shown to be 

associated with an unbalanced pro-inflammatory peripherals B cell profile, 

(Liu et al., 2023). 

 Circulating immunological factors clearly have the potential to play a 

substantial role in the genesis of resistance to insulin and poor glycemic 

control during pregnancy. GDM-mediated immunological failure is visible 

in a variety of cell types (Caielli et al., 2023). 

 

1.2.3.2.2 T Cells.  

 The T cells were lymphocyte that plays an important role in immunity 

through cell-mediated mechanisms, particularly in the response of adaptive 

immunity, where they protect the host against dangerous pathogens’ cells, 

which originate in the thymus, have a particular TCR on their cell surface 

(Friedman et al., 2023). 

 T cell phenotypic including T-helper 1 and 2 [Th1, Th2] the cells, as 

well as additional functional subtypes such as Th17 cell, also known as 

Tregs, and cytotoxic T  cell (Harker and Lloyd , 2023). 
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 Maternal immune responses to of paternal-derived antigen through the 

initial stages of pregnancy, and the related immune response effects both 

mother's and baby's health effects. Effector CD4+ T cells produce a 

multitude of cytokines in response to antigen presentation, so the cytokine 

released by the cell population defines their categorization. T-helper cells, 

or CD4+ T cells, are mostly important for controlling efficient immune 

responses to infections, (Künzli and Masopust, 2023). 

 These cells need careful equilibrium during pregnancy in order to 

continue offering host protection while permitting fetal cell growth, without 

causing a negative reaction, (Feeney, 2020). Early on and during pregnancy, 

fetal-specific CD8+ T lymphocytes have been found in maternal blood, 

pointing to a possible function of the fetal derived immune system response 

in controlling the mother's physiological reaction to pregnancy, (Auriti et 

al., 2021). 

 Recent research reveals that GDM alters both the naive and memory 

Treg populations' growth and function, with suppressive Treg subtype 

expression being reduced, (Burt and McCune , 2023). 
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1.2.3.3 Role of Immunological markers: 

1.2.3.3.1 Role of interleukin (IL-18) in GDM.   

 IL-18 is a cytokine that belongs to the IL-1 family and was once 

thought to induce interferon gamma (IFN-g). A collection of 11 cytokines 

that support the function of the innate immune system.  In addition to 

macrophage, endothelial cells, vascular smooth muscle cells, dendritic cells, 

and Kupffer cells, the cytokine is also generated constitutively in a wide 

range of other cell types (Yasuda et al., 2019). 

 IL-18 production was first detected in Kupffer cells, which are liver-

resident macrophages, even when they are not stimulated (Omoto et al., 

2010). 

 However, several later studies found IL-18 synthesis in non-

hematopoietic cells like epithelial cells in the intestines, the cells known as 

and endothelial cells was still occurring even in the steady state. IL-18 is 

distinguished by its distinct distribution and constitutive synthesis in a wide 

range of cell types and tissues, as well as its distinct cellular manufacturing 

pathway (Jarret et al., 2020). 

  Cytokines like IFN-γ and IL-4 are usually released when their 

respective genes are produced because their genes contain a signal peptide 

required for extracellular release from the endoplasmic reticulum to the 

Golgi (Das et al., 2022). 

  On the other hand, the IL18 genes, like the others in the IL-1 family, 

lack a signal peptide. IL-18 has been found to be kept in the cytoplasm of 

IL-18 generating cells. Additionally, IL-18 is generated as a physiologically 
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inactive precursor, comparable to IL-1 but unlike IL-1 or IL-33 (Dinarello , 

2019). 

 Precursor IL-18 (pro-IL-18) requires post-translational processing to 

become active and released. As a result, various mechanisms govern the 

extracellular release of physiologically active IL-18, including regular 

transcriptional gene regulation, post-transcriptional gene regulation, and 

post-translational gene regulation (Chauhan et al., 2020). 

 Adipocytes also generate IL-18.although the main generator of IL-18 

in adipose tissue has been shown to be non-adipocyte cells. The IL-1 family 

includes IL-18, which was formerly referred to as "IFN-inducing factor." It 

encourages Th1 and Th2 cell responses and increases the toxic capacity of 

NK cells (Dinarello , 2019). 

 A strong pro-inflammatory cytokine called interleukin-18 (IL-18) has 

a role in the host's defense against infections and controls the innate and 

adaptive immune system reaction. Both of hematopoietic & non-

hematopoietic cells, such as mesenchymal cells, keratinocytes, 

macrophages, and monocytes, generate IL-18 (Ihim et al., 2022). 

  The innate immune system and the acquired immune system are 

stimulated by IL-18. It causes the production of interferon gamma (IFN-g) 

when IL-12 is present via acting on (T helper 1 Th1), macrophage, natural 

killer cells (NK cells), natural killer T (NKT) , B cells, dendritic cells 

(DCs), as well as non-polarized T cells, (Nguyen et al., 2019). 

 IL-18 has a pleiotropic effect depending on its cytokines milieu, 

indicating that it plays a key pathophysiological function in health and 
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illness. Because IL-18 is involved with both the adaptive and innate 

immune responses, it is linked to a number of inflammatory and 

autoimmune diseases, (Wang et al., 2023). 

 Autoimmunity may be induced by IL-18 through immune cell 

cytotoxicity and inflammation. Patients with certain immune-related 

disorders blood have been shown to contain its higher amounts in some 

cases (Makaremi et al., 2022) (Figure 1.8). 

 

 

 

 

 

 

 

 

 

 

Figure (1.8): Regulation and biological effects of (interleukin- 18)  

(Trøseid and Arnesen , 2010). 
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1.2.3.3.2 Role of the NOD-like receptor protein 3 (NLRP3) 

inflammasome in GDM. 

 The NOD-like receptor protein 3 (NLRP3) inflammasome is a crucial 

regulator of the host's immunological response, and its activation has been 

associated to a variety of immune and metabolic diseases (Tartey and 

Kanneganti, 2019). 

    The NLRP3 inflammasome belongs to the leucine-rich repeat (LRR)-

containing protein family with a nucleotide binding oligomerization 

domain. It has a nucleotide-binding and oligomerization domain in the 

center, an LRR domain at the C terminus, and a pyrin domain at the N 

terminus ( Sharma and Kanneganti, 2021) 

 That must be activated in two phases. The initial the signal like 

lipopolysaccharide (LPS), promotes the production of NLRP3 with Pro-

interleukin (IL-1ß) and (Pro-IL-18). Many activators, including as 

cholesterol, uric acid, and ATP, as well as external stimuli, such as asbestos, 

UV radiation, pathogenic bacteria, and their metabolites, are involved in the 

second activation signal (Tanase et al., 2023). 

 Pro-caspase-1 has been recruited in order to self-splice and produce 

active caspase-1. Caspase-1 activated divides pro-IL-1b as well as pro-IL-

18 to mature IL-1b and IL-18, which are subsequently released by cells to 

stimulate the downstream inflammatory response (Makoni and Nichols, 

2021). 

 During the pathophysiology of gestational diabetes mellitus (GDM), 

the placenta may play an important role towards activation of inflammatory 
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and the start of insulin resistance. Interleukin (IL-1) and (IL-18) are key 

inflammatory cytokines in the start of maternal IR during GDM and are 

controlled by the NLR family pyrin domain containing3 (NLRP3) 

inflammasome. Even so, the mechanism regulating the NLRP3 

inflammasome in the placenta is unclear (Gogeneni , 2017). 

 The stimulation of inflammation in the placenta and adipose tissues is 

important in the pathophysiology of GDM. Several inflammatory cytokines 

generated from the placenta and adipose tissue contributes to inflammation 

activation and establishes or worsens IR during pregnancy (Nguyen‐Ngo et 

al., 2019). 

  During pregnancy, the placenta is a highly specialized organ that 

produces cytokines and hormones and contributes to maternal. Because IR 

improves considerably in GDM women shortly after birth, it is 

hypothesized that the placenta plays a role in the activation of inflammatory 

and the onset of IR during GDM pathogenesis (Parrettini Ngo et al., 2020). 

 Interleukin (IL-1) and (IL-18) are inflammatory cytokines that have a 

role in the beginning of maternal IR through GDM. The inflammasome 

nucleotide binding and an oligomerization domain like receptor family 

pyrin domaincontaining 3 (NLRP3) regulates (IL-1) and (IL-18) production. 

The NLRP3 inflammasome is triggered by a variety of pathogen and 

cellular damages, culminating in the production of cleaved caspase1 and the 

production of Interleukin (IL-1) and (IL-18). Previous research has shown 

that the NLRP3 inflammasome is considerably activated in individuals with 

obesity, dyslipidemia, and diabetes (Musa, 2022). 
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 In GDM patients have shown a link between NLRP3 inflammasome 

activation and insulin resistance. When compared to normal and low levels 

of glucose, high glucose levels enhance NLRP3 activation. It is well 

recognized that hyperglycemia and diabetes during gestation can activate 

the inflammasome NLRP3 and cause the release of several inflammatory 

cytokines, resulting in serious pregnancy problems (Kushtagi , 2021). 

 In individuals with GDM, the suppressed NLRP3 activation, 

decreased trophoblast release of inflammatory (IL-1ß) , caspase-1 action, 

reduced further pro-inflammatory as well as anti-angiogenic reactions to 

excess glucose (Gomez-Lopez et al., 2019). 

 

1.2.3.3.3 Role of interleukin 1-beta (IL-1ß) in GDM. 

 Interleukin 1-beta (IL- 1ß) is a member of the interleukin- 1-related 

cytokine family and has been shown to play a role in immune-mediated 

illness and inflammation control (Mantovani et al., 2019). 

 Interleukin 1-beta (IL- 1 ß) a pro-inflammatory cytokine is implicated 

in the event of glucotoxicity and reduced secretion of insulin in diabetes 

mellitus, and it is raised in non-diabetic pregnancy at pre-term delivery. 

Human placental & adipose tissue have recently been discovered to 

generate a variety of pro-inflammatory substances, including cytokines like 

Interleukin-1 beta (Calabrese et al., 2022). 

 The developing fetus and placenta, as well as the mother have 

increased metabolic demands, cause significant alterations in metabolism 

throughout pregnancy. Pregnancy is related with changes in the control of 
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glucose metabolism produced by hormones that antagonize insulin's 

activities, resulting in a condition of resistance to insulin as pregnancy 

develops (Iznardo et al., 2021). 

 During human placenta lactogenic and placental hormone growth 

synthesis, the placenta is implicated in the occurrence of resistance to 

insulin and fetal development during both non-diabetic pregnancy and 

pregnancy affected by GDM (Stern et al., 2021). 

 Prior to pregnancy, there was sometimes acquired and partially 

hereditary insulin resistance in GDM. Even in women without GDM, 

partially acquired resistance to insulin rises throughout the second half of 

pregnancy but diminishes postpartum (Szlapinski et al., 2021). 

 The reduction in insulin sensitivity throughout pregnancy corresponds 

to the expansion of the fetal-placental unit and resolves once the placenta is 

delivered. GDM (Gestational Diabetes Mellitus) affects around 4-8% of 

pregnancies.  Diabetes mellitus during pregnancy (GDM) is described as 

any degree of glucose resistance with onset and first identification during 

pregnancy (Sirico et al., 2021). 

 In normal human plasma, it is almost undetectable. When compared to 

a healthy individual, the production rises with the development of the auto 

inflammatory response and can exhibit a 5-10 times increase in level. It 

occurs in glucotoxicity and decreased insulin secretion by mediating an 

auto- inflammatory process that results in cell death. IL-1 levels in GDM 

women were substantially greater than in normal pregnant women (Sharma 

et al., 2022). 
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2. Materials and Methods. 

2.1 Materials. 

2.1.1 Instruments. 

Table (2-1): The instruments that used in this study. 

No.                Instrument Company    Country 

1 Centrifuge PLC Series Taiwan 

2 Deep Freezer -20
°
 C Rx Italy 

3 ELISA- Washer Paramedical USA 

4 Hematology analyzer System Heidolph Germany 

5 I Chroma Boditech Korea 

6 Incubator Memmert Germany 

7 Pharmacy machine DHM-600A China 

8 Refrigerator LG USA 

9 Shaker Karl Kolb English 

10 Spectrophotometry Abbott USA 

11 Spectrophotometry _ ELISA 

Reader 

Biotech USA 

12 Water Bath Karl Kolb English 
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2.1.2 Equipment. 

Table (2-2): The equipment that used in this study. 

No. Equipment Company Country 

1 Automatic pipette Slimed Germany 

2 Cotton Al-Rawabi Lebanon 

3 Disposable Syringe 5ml Luer lock China 

4 EDTA Tube 2ml Ab Medical Korea 

5 Eppendorf Tube Bioneer Korea 

6 Gel Tube 6ml Ab Medical Korea 

7 Gloves Al-Rawabi Lebanon 

8 Pipette  Tips American USA 

9 Plane Tube 5 ml Ab Medical Korea 

 

2.1.3 Kits  

Table (2-3): The laboratory kits that used in this study. 

No. Laboratory kits Company Country 

1 Blood Glucose Content Assay 

Kit 

Biozek medical Holland 

2 C-reactive protein assay Kit Biozek medical Holland 
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3 H. pylori (IgG) ELISA Kit Sunlong Biotech China 

4 H. pylori (IgM) ELISA Kit Sunlong Biotech China 

5 Human Hemoglobin A1C 

assay Kit (HbA1C) 

Boditech South          

Korea 

6 IL-1 beta ELISA Kit Sunlong Biotech China 

7 IL-18  ELISA Kit Sunlong Biotech China 

8 NLRP3  ELISA Kit Sunlong Biotech China 

 

2.2 Methods 

2.2.1 Study groups 

 Samples were collected from sixty women with Gestational Diabetes 

Mellitus (GDM), and 29 healthy Pregnant Women, who were attended to Al-

Mahaweel General Hospital/ Babylon during period extended from August 2022 

to December 2022. Patients were diagnosed by specialist Gynecologist. 

 

2.2.2 Study Design 

 A case-control study design included two groups: patients group included 

60 patients with gestational diabetes and control group included 29 apparently 

healthy pregnant women were enrolled in this study. 
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2.2.3 Questionnaire 

 Questionnaire for general demographic data (Age, BMI, Family 

history of DM, Family history of GDM and the Physical activity of 

pregnant (Appendix 2). 

2.2.4 Inclusion Criteria  

 For patients group: GDM, without any other diseases. Patients were 

diagnosed by a specialized Gynecologist depending on clinical finding and 

laboratory investigation. 

2.2.5 Exclusion Criteria 

Exclusion criteria of GDM patients were involved: 

 Renal diseases.  

 Abnormal liver function. 

 Thyroid diseases. 

 Chronic diabetes without pregnancy. 

 Cases and controls aged fewer than 23 and above 47 years old. 

 Cases and controls BMI fewer than 20 k and above 41k 

 Patients with endocrine or chronic diseases. 

 

2.2.6 Ethical Approval  

 All samples of the present study will be collected after obtaining verbal 

ethical clearance from the Ethics Committees of Babylon health office unit in 

Babylon province. Moreover, this study should be approved by the ethical 

research committee in the college of medicine, Babylon University, and Babylon 

health directorate. All of the patients and the healthy control subjects are 

counseled and vocally agreed on the inclusion in the study before participation 
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in the study. This study is performed & being facilitated with permission from 

Babylon university, College of Medicine, and the General Health Directorate of 

Babylon province (Appendix 1). 

2.2.7 Collection of Sample  

 From each patient and healthy control subject (5 ml) of blood were 

obtained by vein puncture using 5 ml disposable syringes. The blood sample 

was divided into two aliquots. The first aliquot (2 ml) was transferred into 

EDTA tube for HbA1c determination and then used for CBC Test. The second 

aliquot (3 ml) of separated serum was used for assays of ELISA, fasting blood 

glucose (FBG), OGTT, and C - reactive protein (Figure 2.1). 

 

 

 

 

 

 

 

 

 

 

 

Figure (2.1): study scheme. 
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2.2.8. Calculation of Body Mass Index (BMI) 

 BMI was calculated by dividing a person's weight (kg) by length squared 

(M2). The weight was measured by electronic sensitive balance, while the 

height was measured in meters using standard metric bar (Buschur, 2018) (Table 

2.4). 

BMI = weight (kg) / length
2
 (M)

 2 

Table (2.4): The body mass index and weight status (Buschur, 2018) 

Weight Status BMI 2nd/3rd trimester rate 

of weight gain 

(kg/week) 

Low <19.8 kg/m2 1.0 (1-1.3 lb./week) 

Normal 19.8-26 kg/m2 1.0 (0.8-1 lb./week) 

High >26-29 kg/m2 0.66 (0.5-0.7 

lb./week) 

Obese >29 kg/m2 0.5 (0.4-0.6 lb./week) 

 

2.2.9 ELISA Methods  

2.2.9.1 Determination of Human Interleukin 18 (IL-18). 

-Purpose 

 Our Human Interleukin 18 (IL-18) ELISA kit is to assay IL-18 levels in 

Human serum. 
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-Principle 

 This ELISA kit uses Sandwich-ELISA as the method. The 

Micro-Elisa plate provided in this kit has been pre-coated with an 

antibody specific to IL-18. Standards or samples are added to the 

appropriate Micro-Elisa plate wells and combined to the specific 

antibody. Then a Horseradish Peroxidase (HRP) - conjugated antibody 

specific for IL-18 is added to each Micro-Elisa plate well and 

incubated. Free components are washed away. The TMB substrate 

solution is added to each well. Only those wells that contain IL-18 and 

HRP conjugated IL-18 antibody will appear blue in color and then 

turn yellow after the addition of the stop solution. The optical density 

(OD) is measured spectrophotometrically at a wavelength of 450 nm. 

The OD value is proportional to the concentration of IL-18. You can 

calculate the concentration of IL-18 in the samples by comparing the 

OD of the samples to the standard curve. 

-Materials provided with the kit 

Table (2-5): Materials provided with the Human IL-18 ELISA kit. 

 Materials provided with the kit 96 determinations Storage 

1 Chromogen Solution A 6ml×1 bottle 2-8℃ 

2 Chromogen Solution B 6ml×1 bottle 2-8℃ 

3 Stop Solution 6ml×1 bottle 2-8℃ 

4 wash solution 20ml ×1bottle 2-8℃ 
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5 Standard：135 pg/ml 0.5ml×1 bottle 2-8℃ 

6 Standard diluent 1.5ml×1 bottle 2-8℃ 

7 HRP-Conjugate reagent 6ml×1 bottle 2-8℃ 

8 Sample diluent 6ml×1 bottle 2-8℃ 

 

-Serum preparation 

 After collection of the whole blood, allow the blood to clot by leaving it 

undisturbed at room temperature. This usually takes 10-20 minutes. Remove the 

clot by centrifuging at 2,000-3,000 rpm for 20 minutes. If precipitates appear 

during reservation, the sample should be centrifuged again. 

- Procedure 

1. Diluted the standard by small tubes first, then pipette the volume of 50ul from 

each tube to microplate well, each tube use two wells, total ten wells (figure 

2.2). 

 

 

 

 

 

 

Figure (2.2): method of dilution of standards 
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2. In the Microplate, leave a well empty as blank control. In sample wells, 40μL 

Sample dilution buffer and 10μl sample are added (dilution factor is 5). Samples 

should be loaded onto the bottom without touching the well wall. Mix well with 

gentle shaking. 

3. Incubated 30 min at 37℃ after sealed with Closure plate membrane. 

4. Diluted the concentrated washing buffer with distilled water (30 times for 96T 

and 20 times for 48T). 

5. Carefully peel off Closure plate membrane, aspirate and refill with the wash 

solution. Discard the wash solution after resting for 30 seconds. Repeat the 

washing procedure for 5 times. 

6. Added 50μl HRP-Conjugate reagents to each well except the blank control 

well. 

7. Incubated as described in Step 3. 

8. Washed as described in Step 5. 

9. Added 50 μl Chromogen Solution A and 50 μl Chromogen Solution B to each 

well, mix with gently shaking and incubate at 37℃ for 15 minutes. Please avoid 

light during coloring. 

10. Added 50 μl stop solution to each well to terminate the reaction. The color in 

the well should change from blue to yellow. 

11. Read absorbance O.D. at 450nm using a Microtiter Plate Reader. The OD 

value of the blank control well is set as zero. Assay should be carried out within 

15 minutes after adding stop solution. 
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- Calculation of Results 

 Known concentrations of Human IL-18 Standard and its corresponding 

reading OD is plotted on the log scale (x-axis) and the log scale (y-axis) 

respectively. The concentration of Human IL-18 in sample is determined by 

plotting the sample’s O.D. on the Y-axis. The original concentration is 

calculated by multiplying the dilution factor (figure 2.3). 

 

 

 

 

 

 

 

 

 

 

 

Figure (2.3): Human IL-18 Standard Curve that showed the Concentration 

(pg/ml) and optical density OD. 
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2.2.9.2 Determination of Human Interleukin 1beta (IL-1ß). 

- Purpose 

 Our Human Interleukin 1beta, IL-1ß ELISA Kit is to assay IL-1ß levels in 

Human serum. 

-principle, sample collection, material provide in this kit and this 

procedure are all similar IL-18 kit in (2.2.9.1). 

- Calculation of Results 

 Known concentrations of Human IL-1ß Standard and its corresponding 

reading OD is plotted on the log scale (x-axis) and the log scale (y-axis) 

respectively. The concentration of Human IL-1beta in sample is determined by 

plotting the sample’s O.D. on the Y-axis. The original concentration is 

calculated by multiplying the dilution factor (figure 2.4). 

 

 

 

 

 

 

 

 

Figure (2-4): Human IL-1beta Standard Curve that showed the     

Concentration (pg/ml) and optical density OD. 
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2.2.9.3 Determination of Human NLR Family, Pyrin Domain 

Containing Protein 3 (NLRP3). 

- Purpose 

 Our Human NLR Family, Pyrin Domain Containing Protein 3 (NLRP3) 

ELISA kit is to assay NLRP3 levels in Human serum. 

-principle, sample collection, material provide in this kite and this 

procedure are all similar IL-18 kit in (2.2.9.1). 

- Calculation of Results 

 Known concentrations of NLRP3 Standard and its corresponding reading 

OD is plotted on the log scale (x-axis) and the log scale (y-axis) respectively. 

The concentration of Human NLRP3 in sample is determined by plotting the 

sample’s O.D. on the Y-axis. The original concentration is calculated by 

multiplying the dilution factor (figure 2.5). 

 

 

 

 

 

 

 

Figure (2.5): Human NLRP3 Standard Curve that showed the 

Concentration (pg/ml) and optical density OD. 
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2.2.9.4 Determination of Human Helicobacter pylori IgG (Hp-

IgG). 

- Purpose 

Our Human Helicobacter pylori IgG (Hp-IgG) ELISA Kit is to for the 

qualitative determination of Hp-IgG in Human serum. 

- Principle 

 The ELISA is based on the qualitative enzyme immunoassay technique. 

The Microplate provided in this kit has been pre-coated with an antigen specific 

to Hp-IgG, make it to solid-phase antigen. Samples are added to the Microplate 

wells and combined to the specific antigen. Then a Horseradish Peroxidase 

(HRP)-conjugated antigen specific for Hp-IgG is added to each Microplate well 

and incubated, so the antigen-antibody-Enzyme labeled antigen complex is 

formed. Following a wash to remove any unbound reagent, then the TMB 

substrate solution is added to each well. Only those wells that contain Hp-IgG 

and HRP conjugated Hp antigen will appear blue in color and then turn yellow 

after the addition of the stop solution. The optical density (OD) is measured 

spectrophotometrically at a wavelength of 450 nm. The qualitative 

determination of Hp-IgG is determined by comparing with the CUTOFF value. 
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- Materials provided with the kit 

Table (2-6): Materials provided with the Human (Hp-IgG) ELISA 

kit. 

 Materials provided with the kit 96 determinations Storage 

1 Negative control 0.5ml×1 bottle 2-8℃ 

2 Positive control 0.5ml×1 bottle 2-8℃ 

3 HRP-Conjugate reagent 6ml×1 bottle 2-8℃ 

4 Sample diluent 6ml×1 bottle 2-8℃ 

5 Chromogen Solution A 6ml×1 bottle 2-8℃ 

6 Chromogen Solution B 6ml×1 bottle 2-8℃ 

7 Stop Solution 6ml×1 bottle 2-8℃ 

8 wash solution 20ml ×1bottle 2-8℃ 

 

-Procedure 

1．In the Microplate, number the corresponding micro-pores of the sample in 

sequence, leave two wells as negative control, two wells as positive control and 

one empty well as blank control. (Blank control hole don’t add samples and 

HRP-Conjugate reagent, the rest step operation are same) 

2. Added samples: Negative and positive control in a volume of 50μl are added 

to the negative and positive control wells respectively. In sample wells, 40μl 

Sample dilution buffer and 10μl sample are added. Samples should be loaded 

onto the bottom without touching the well wall. Mix well with gentle shaking. 

3. Incubated 30 min at 37℃ after sealed with Closure plate membrane. 
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4. Diluted the concentrated washing buffer with distilled water (30 times for 

96T). 

5. Carefully peel off Closure plate membrane, aspirate and refill with the wash 

solution. Discard the wash solution after resting for 30 seconds. Repeat the 

washing procedure for 5 times. 

6. Added 50 μl HRP-Conjugate reagents to each well except the blank control 

well. 

7. Incubated as described in Step 3. 

8. Washed as described in Step 5. 

9. Added 50 μl Chromogen Solution A and 50 μl Chromogen Solution B to each 

well, mix with gently shaking and incubate at 37℃ for 15 minutes. Please avoid 

light during coloring. 

10. Added 50 μl stop solution to each well to terminate the reaction. The color in 

the well should change from blue to yellow. 

11. Read absorbance O.D. at 450nm using a Microtiter Plate Reader. The OD 

value of the blank control well is set as zero. Assay should be carried out within 

15 minutes after adding stop solution. 

 

-Determine the result 

Test effectiveness: the average value of positive control ≥1.00; the average value 

of negative control ≤0.10.  

The critical value (CUT OFF) calculation: critical value = the average value of 

negative control + 0.15 
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Negative judgement: if the OD value< CUT OFF, the sample is Human Hp-IgG 

negative. 

Positive judgement: if the OD value ≥CUT OFF, the sample is Human Hp-IgG 

positive. 

 

2.2.9.5 Determination of Human Helicobacter pylori IgM (Hp-

IgM). 

- Purpose 

 Our Human Helicobacter pylori IgM (Hp-IgM) ELISA Kit is to for the 

qualitative determination of Hp-IgM in Human serum. 

--principle, sample collection, material provide in this kite and this 

procedure are all similar Human Helicobacter pylori IgG (Hp-IgG) ELISA 

Kit in (2.2.9.4). 

- Determine the result 

Test effectiveness: the average value of positive control ≥1.00; the average value 

of negative control ≤0.10. 

The critical value (CUT OFF) calculation: critical value = the average value of 

negative control + 0.15 

Negative judgement: if the OD value< CUT OFF, the sample is Human Hp-IgM 

negative. 

Positive judgement: if the OD value ≥CUT OFF, the sample is Human Hp-IgM 

positive. 
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2.2.10. Determination of C - reactive protein (CRP) test. 

- CRP test is a blood test designed to measure the amount of CRP in the blood. 

- Principle 

 The C - reactive protein test is based on the principle of the latex 

agglutination. When latex particles complexed human anti-CRP is mixed with a 

patient’s serum containing C-reactive proteins, a visible 

agglutination reaction will take place within 2 minutes (According to the 

manufacturer’s instruction). 

- Procedure  

1. Brought all reagents and serum sample to Room Temperature and mix 

latex reagent gently prior to use. Do not diluted the controls and serum. 

2. Placed 1 drop of Serum, Positive control and Negative control on separate 

reaction circle on glass slide. 

3. Then added 1 drop of CRP latex reagent to each of the circles. 

4. Mixed with separate mixing sticks and spread the fluid over the entire 

area of the cell. 

5. Tilted the slide back and forth slowly for 2 minutes observing preferably 

under artificial light. 

6. Observed for visible agglutination. 

-Result Interpretation of CRP Test 

Positive: Agglutination of latex particles, indicating the presence of C – 

reactive protein at a significant and detectable level. 

Negative: No Agglutination (Figure 2.6). 
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Figure (2.6): CRP test results 

 

2.2.11. Determination of Human Hemoglobin A1C (HbA1C) tests. 

-Intended Use 

 I Chroma™ HbA1c is a fluorescence Immunoassay (FIA) for the 

quantitative determination of HbA1c (Hemoglobin A1c) in human whole blood. 

It is useful as an aid in management and monitoring of the long-term glycemic 

status in patients with diabetes mellitus (According to the manufacturer’s 

instruction). 

-principle 

  The test uses a sandwich immunodetection method; the detector antibody 

in buffer binds to antigen in sample, forming antigen-antibody complexes, and 

migrates onto nitrocellulose matrix to be captured by the other immobilized-

antibody on test strip. More antigens in sample form more antigen-antibody 

complex and leads to stronger intensity of fluorescence signal on detector 
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antibody. Instrument for i chrome™ tests displays the content of glycated 

hemoglobin in terms of percent of the total hemoglobin in blood. 

-Components  

  I chrome™ HbA1c consists of Cartridges, Detection Buffer Tubes, 

Hemolysis Buffer Vial and an ID chip. 

-Sample collection 

 The sample type for I Chroma™ HbA1c is human whole blood. 

-procedure 

1) Drew 100 μL of hemolysis buffer and transfer it into detection buffer tube.  

2) Drew5 μL of fingertip blood or tube blood using 5 μL capillary tube and 

put the capillary tube into the detection buffer tube.  

3) Closed the lid of the detection buffer tube and mix the sample thoroughly 

by shaking it about 15 times.  

4) Took out the cartridge half form i-Chamber slot.  

5) Pipetted out 75 μL of the sample mixture and load it into a sample well in 

the test cartridge.  

6) Waited till the sample mixture flow appears in the windows. (about 10 

seconds)  

7) Inserted the cartridge into I-Chamber slot.  

8) Left the cartridge in I-Chamber for 12 minutes before removing.  

9) To scan the sample-loaded cartridge, insert it into the cartridge holder of 

the instrument for I Chroma™ tests. Ensure proper orientation of the cartridge 

before pushing it all the way inside the cartridge holder. An arrow has been 
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marked on the cartridge especially for this purpose.  

10) Pressed ‘Select’ button on the instrument for I Chroma™ tests to start the 

scanning process.  

11) Instrument for I Chroma™ tests will start scanning the sample-loaded 

cartridge immediately.  

12) Read the test result on the display screen of the instrument for I 

Chroma™ tests.  

-Results  

Table (2-7): Standard value of Human Hemoglobin A1C (HbA1C) test. 

 

 

 

 

 

 

 

Figure (2-7): Standard curve of I Chroma HbA1C. 

A1C value ADA diagnosis 

5.6% or less Normal 

5.7–6.4% Prediabetes 

6.5% or more Diabetes 
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2.2.12. Determination of CBC (Neutrophils & Lymphocyte 

Count). 

-principle 

 A complete blood count, or CBC, is an easy and very common test that 

screens for certain disorders that can affect your health. CBC determines if there 

are any increases or decreases in your blood cell counts. Normal values vary 

depending on age and gender. CBC can help diagnose a broad range of 

conditions, from anemia and infection to cancer (According to the 

manufacturer’s instruction). 

-Purpose 

 For counting Neutrophils and Lymphocyte cells in human blood. 

-Sample collection 

 The sample type for CBC test is human whole blood. 

-procedure  

1. Collected the sample (whole blood) 3-4 ml and empty into EDTA tube. 

2. Used shaker device for mixing the sample and remove blood clot for 1 min. 

3. Filled the patient information in the device. 

4. Opened the EDTA tube and put in needle of CBC device. 

5. Ran the CBC device  

6. Read the test result on the display screen of the instrument for CBC test. 
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2.2.13. Determination of Fasting Blood Sugar (FBS) test. 

-Principle  

 Glucose-oxidase enzyme oxidizes glucose to gluconate and hydrogen 

peroxide, according to the following equation: 

-purpose   

 A blood glucose test is used to find out if your blood sugar levels are in a 

healthy range. It is often used to help diagnose and monitor diabetes (According 

to the manufacturer’s instruction). 

-Procedure  

1. For a fasting blood glucose test, you can’t eat or drink anything except water 

for 8 hours before your test.  

2. Collected the blood sample 1-2 ml from the vein or fingerprint from the 

patients. 

3. Emptied the blood in plane tube and centrifuged by centrifuge device (4500, 5 

min) for obtain blood serum. 

4. Used 1000 ul from Glucose reagent with 10 ul from serum and mixing  

5. Incubated the mixing for 10 min in 37 C by incubation device  or 20 min at 

room temperature (15-25 C). 

6. Useed spectrophotometry device (wavelength 505nm) for read the result.   

-Result 

 A healthy (normal) fasting blood glucose level for someone without 

diabetes is 70 to 99 mg/dL (3.9 to5.5 mmol/L). Values between 50 and 70 

mg/dL (2.8 to 3.9 mmol/L) for people without diabetes can be normal too. 
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2.2.14. Determination of Oral Glucose Tolerance Test (OGTT). 

- The oral glucose tolerance test (OGTT) measures the body's ability to use a 

type of sugar, called glucose that is the body's main source of energy. An OGTT 

can be used to diagnose diabetes. 

-  Oral Glucose Tolerance Test (OGTT) test similar principle and procedure of 

FBG test except the OGTT test occur by fasting blood glucose test in 1h  and 

then should be drinking fluid glucose (75 g), and measure blood sugar in 

deferent times (2-3 h).  

     

2.2.15. Statistical Analysis 

 The Statistical Analysis System- SAS (2018) program was used to detect 

the effect of difference groups (patients and control) in study parameters. T-test 

was used to significant compare between means. Chi-square test was used to 

significant compare between percentage (0.05 and 0.01 probability). Estimate of 

correlation coefficient between variables in this study. 

The level of significant was considered at P ≤ 0.05. The level of high significant 

was considered at P ≤ 0.01. NS was considered at Non significant 
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3. Results and Discussion 

3.1. Demographic Characteristics 

3.1.1. Study Groups. 

 The current study included 60 patients with Gestational Diabetes 

Mellitus (GDM), and 29 Control without GDM. The frequency distribution 

of patients with GDM and control group is shown in table (3-1). 

Table (3-1): Study Groups (GDM and Control group). 

Groups NO. (%) 

Patients 60 67.4 

Control 29 32.6 

Total 89 100 

 

3.1.2. The Comparison of Age between Patients with GDM and 

Control group. 

 The comparison of mean age between patients with GDM and control 

is shown in table (3-2) .The age range of patients with GDM was (25-47) 

years; therefore, the age range of control was (23-45) years. The mean age of 

patients with GDM was 34.83 ±0.80 years and the mean age of control was 

28.45 ±1.16 years. In the present study, there was highly significant 

difference in mean age between patients and control group (P≤0.01). A 
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histogram showing the frequency distribution of patients with GDM and 

control according to age has been conducted and is shown in figure 

(appendix 3). 

 Maternal age is the most important factor independently affecting the 

risk of gestational diabetes mellitus (GDM) .The incidence of GDM 

appeared to increase steadily with age pregnancy (P < 0.05). The incidence 

of GDM was high in older age were correlated with an increased risk of 

GDM, which was similar to our results, the diagnosis of GDM usually 

occurs after the age of 30 years (Yahaya et al., 2020). Women aged <20 

years had a significantly lower risk for GDM than those aged 20–24 years, 

There was no significant difference in GDM risk between Europid and Asian 

ethnicity in women aged <20 years compared with women aged 20–24 years 

(p= 0.175), but there was a higher GDM risk among Asian women in the 

other comparisons (P< 0.001), which was similar to our results. There was a 

higher percentage of women with GDM having age ≥35 years, Women aged 

35 years and above had higher risk for GDM (Yong et al., 2020) which was 

similar to our results. 

 In present study we can proved the maternal age was higher in GDM 

than in healthy control group (P≤0.01). 

 

 

 

 

 



Chapter Three……………………………….Results and Discussion 

64 
 

Table (3-2) : Comparison between patients and control groups in Age 

and BMI. 

Group Mean ± SE 

Age (year) BMI (kg/m
2
) 

Patients 34.83 ±0.80 34.67 ±0.70 

Control 28.45 ±1.16 31.38 ±1.13 

T-test 2.795 ** 2.543 * 

P-value 0.0001 0.0119 

** (P≤0.01),                           * (P≤0.05). 

*P-value significant at p≤0.05, **P-value highly significant at P≤0.01, 

BMI: body mass index. 

 

3.1.3. The Comparison of BMI between Patients GDM and 

Control group. 

 The comparison of mean BMI between patients with GDM and 

control is shown in table (3-2). The BMI range of patients with GDM was 

(22-41) Kg/m
2
; therefore, we chose the BMI range of control was (20-40) 

Kg/m
2
.The mean BMI of patients with GDM was 34.67 ±0.70 and the mean 

BMI of control was 31.38 ±1.13.In the present study, there was significant 

difference in mean BMI between patients and control group (P≤0.05). A 

histogram showing the frequency distribution of patients with GDM and 
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control according to BMI has been conducted and is shown in figure 

(appendix 4). 

 It is widely reported that obesity is a risk factor for DM and also 

GDM. The International Diabetes Federation (IDF) in 2021 stated that, 

around 10.9% of pregnant women in Europe suffered from GDM; having a 

high BMI as a risk factor for the development of GDM (International 

Diabetes Federation, 2021).  

 A pre-pregnancy BMI 30 kg/m2 had a stronger effect on GDM among 

those age 30–34 (Guoju et al., 2020) which were similar to our results. Also 

found in meta-analysis study that the risk of obese pregnant women to 

develop GDM is four times higher than non-obese women (Chu et al., 2007) 

which were similar to our results. The BMI was also significantly higher in 

women with GDM( P = 0.003) compared to controls (Sisay et al., 2020) 

.The National Institute for Health and Care Excellence recommends all 

obese pregnant women to be screened for GDM (Women's & Health, 2015). 

It is suggested that the rate of GDM presents to be twofold higher in obese 

Asian and Latina women than those in Caucasian and African- American 

(Shah et al., 2011) which was similar to our results. Moreover, applying 

BMI 30 Kg /m2 women with diabetes in pregnancy, this was similar to our 

results. In other study, BMI was significantly associated with GDM 

compared to normal pregnant. Increasing maternal BMI is a significant risk 

factor for the development of GDM (McIntyre et al., 2018) which was 

similar to our results. Even though the association between BMI and GDM 

can still be used to counsel women about their risk of developing GDM, 

BMI as a screening tool does not have high enough sensitivity and 
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specificity to identify a group of women that should not receive GDM 

diagnostic testing. 

  This continues to support the notion for continuing universal 

screening programs for pregnant women rather than stratifying by BMI 

(Shah et al., 2011) which was similar to our results. Also found  who 

indicated that the high weight gain in early pregnancy, particularly during 

the 1st trimester, was associated with an increased risk of GDM (Erem et al., 

2015).in addition The results also show that BMI was significantly higher in 

cases compared to controls (P < 0.001). Therefore, high BMI may be 

considered as a risk factor in pregnant women for GDM (Zainedeen, 2018) 

which was similar to our results. 

 In present study I can proved the maternal BMI was higher in GDM 

than in healthy control group (P≤0.05). 

 

3.1.4. The Comparison of FBS between Patients GDM and 

Control group. 

 The comparison of mean FBS between patients with GDM and 

control is shown in table (3-3).The mean FBS of patients with GDM was 

(132.60 ±3.52 mg/dl) and the mean of control was (66.31 ±1.86 mg/dl), 

there was highly significant difference in mean FBS between patients and 

control group (P≤0.01).A histogram showing the frequency distribution of 

patients with GDM and control according to FBS has been conducted and is 

shown in figure (appendix 5). 
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 FBS values tend to stay constant throughout the entire period of 

pregnancy. FBS values have less individual variation compared to other 

glucose values, therefore, abnormal FBS level is a significant indicator in 

diagnosing GDM. FBS is a good screening test for GDM with advantages 

such as simple procedure, reasonable cost, reproducibility, easy access, and 

acceptance (Cho et al., 2016) ) which was similar to our results.  

 Other studies have reported that abnormal FBS alone is capable of 

detecting 50% of pregnant women who had already been diagnosed with 

GDM with another screening method (Zawiejska et al., 2014). The mean 

fasting plasma glucose and 2-hour plasma glucose (2hPG) were 4.37 ±0.51 

mmol/l and 6.10 ± 1.41 mmol/l. About 13.1% of the women were diagnosed 

with GDM. GDM was diagnosed if either or both FPG was ≥ 5.6 mmol/l or 

2hPG is ≥7.8 mmol/l according to the Ministry of Health Malaysia guideline 

(Yong et al,. 2020) which was similar to our results.in addition The FBG 

results were higher in GDM cases (105.8±15.8 mg/dl) in contrast to controls 

(66.5±8.1 mg/dl), the difference is also statistically significant (t =14.823, P 

< 0.001) (Zainedeen, 2018) which was similar to our results.  

 In present study I can proved the maternal FBS was higher in GDM 

than in healthy control group (P≤0.01). 
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Table (3-3) : Comparison between patients and control groups in FBS, 

OGTT, HbA1c, Lymphocyte and Neutrophil. 

Group Mean ± SE 

FBS 

(mg/dl) 

OGTT 

(mg/dl) 

HbA1c 

(%) 

Lymphocyte 

(%) 

Neutrophil 

(%) 

Patients 132.60 

±3.52 

208.78 

±5.96 

7.41 

±0.06 

34.43 ±1.09 61.60 ±1.15 

Control 66.31 

±1.86 

85.68 

±1.26 

4.45 

±0.08 

27.45 ±1.15 59.24 ±0.83 

T-test 10.417 ** 17.196 ** 0.223 ** 3.505 ** 3.489 NS 

P-value 0.0001 0.0001 0.0001 0.0002 0.182 

** (P≤0.01). 

NS: Non- significant, FBS: fasting blood sugar, OGTT: oral glucose 

tolerance test, HbA1C: hemoglobin A1C. 

 

3.1.5. The Comparison of OGTT between Patients GDM and 

Control group. 

 The comparison of mean OGTT between patients with GDM and 

control is shown in table (3-3) .The mean OGTT of patients with GDM was 

(208.78 ±5.96 mg/dl) and the mean of control was (85.68 ±1.26mg/dl) , 

there was highly significant difference(P≤0.01) in mean OGTT between 
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patients and control group .A histogram showing the frequency distribution 

of patients with GDM and control according to OGTT has been conducted 

and is shown in figure (appendix 6). 

 Oral Glucose Tolerance Test is a common test for potential GDM. It 

evaluates how the pregnant women process glucose. Therefore, the (WHO) 

as well as other approaches recommend the standardized, 75-g OGTT at 24 

weeks of gestation or later. Accordingly, found a statistically significant 

difference between GDM group and control group regarding of using OGTT 

for predicting large gestational age newborns with p- value < 0.001 

(Brankica et al., 2016) which was similar to our results.in addition both 

GDM during pregnancy and dysglycaemia at 4–6 years post-delivery were 

diagnosed using a 2-h (2 h) 75 g oral glucose tolerance test (OGTT) after an 

overnight fast (Chen et al., 2021). The average level of OGTT was higher in 

cases than controls which was also statistically significant (P < 0.001) 

(Zainedeen, 2018) which was similar to our results.  

 In present study I can proved the maternal OGTT was higher in GDM 

than in healthy control group (P≤0.01). 

 

3.1.6. The Comparison of (HbA1c) between Patients GDM and 

Control group. 

 The comparison of HbA1c between patients with GDM and control is 

shown in table (3-3).The mean HbA1c of patients with GDM was (7.41 

±0.06 %) and the mean of control was (4.45 ±0.08 %), there was highly 

significant difference in mean HbA1c between patients and control group 
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(P≤0.01) .A histogram showing the frequency distribution of patients with 

GDM and control according to HbA1c has been conducted and is shown in 

figure (appendix 7). 

 Glycated hemoglobin is a widely used marker in diagnosis of GDM. 

Consequently, some studies reported that using HbA1c can endorse 

diagnosis of GDM in third trimester gestation (Capula et al., 2013. However 

the HbA1c in some studies stay controversy tool as merely diagnostic 

marker during pregnancy especially in the first trimester. This is likely 

returned to certain conditions characterized pregnant women at early stages 

such as diversion of glucose toward developing fetus and also to reduce 

erythrocyte life span which results in lower timed exposure of new 

erythrocytes to glucose and thus lower glycation (Rajput et al., 2012).HbA1c 

test is currently considered to be the best measure and the gold standard for 

assessing glycemic control. 

  It measures the amount of glucose that is bound to hemoglobin 

molecule, reflects average plasma glucose over the previous 2-3 months in a 

single measure which can be performed at any time of the day and does not 

require any special preparation such as fasting (Delong& Burkhart, 2008). 

Found the average level of HbA1c in cases was higher compared to controls 

(P <0.001), the higher levels of HbA1c in cases approve that there was a 

poor glycemic control in cases for at least the past 2 months 

(Zainedeen,2018) which was similar to our results. Also found the mean 

value of HbA1c% was obviously higher in GDM (6.52 ± 1.30) as compared 

with normal pregnant (5.06 ± 0.53), with p value (0.001) which was similar 

to our results. Also there is a significant statistical difference between cases 
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and controls regarding the means for HbA1c with P value <0.001 (Taher, 

2018) which was similar to our results. 

 In present study I can proved the maternal HbA1c was higher in GDM 

than in healthy control group (P≤0.01). 

 

3.1.7. The Comparison of Lymphocyte between Patients GDM 

and Control group. 

 The comparison of Lymphocyte between patients with GDM and 

control is shown in table (3-3).The mean Lymphocyte of patients with GDM 

was (34.43 ±1.09 %) and the mean of control was (27.45 ±1.15 %). there 

was highly significant difference in mean Lymphocyte between patients and 

control group (P≤0.01).  A histogram showing the frequency distribution of 

patients with GDM and control according to Lymphocyte has been 

conducted and is shown in figure (appendix 8). 

 Neutrophil ratio, which can be easily calculated from complete blood 

count (CBC), is an inexpensive parameter with multiple clinical 

applications, for example GDM (Hai et al., 2020).  

 Pregnant females had higher total lymphocyte count in GDM. GDM 

was associated with significant in lymphocyte, found the mean lymphocyte 

in patients with GDM is (25.4 ± 1.1) and mean of lymphocyte in control 

group is (22.7 ± 0.8), in the study found highly significant difference in 

mean Lymphocyte between patients and control group (p =0.001) 

(Cinkajzlová et al., 2020) which was similar to our results. Also found 

Compared to the healthy pregnant women, the percentages of lymphocytes 
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were significantly different in women with GDM. The percentage of 

lymphocytes was positively related to insulin resistance. The number of 

14.05% of lymphocytes was an optimal cutoff point that predicted the 

insulin resistance in women with GDM (Zhuang et al., 2019) which was 

similar to our results. Also Lymphocyte count was significantly (p<0.05) 

reduced in gestational diabetic women (45.78 ± 09.92%) when compared 

with the control subject (56.70 + 5.32%) (Hope et al., 2019) which was 

similar to our results. 

 In present study I can proved the maternal Lymphocyte count was 

higher in GDM than in healthy control group (P≤0.01). 

 

3.1.8. The Comparison of Neutrophil between Patients GDM 

and Control group. 

 The comparison of Lymphocyte between patients with GDM and 

control is shown in table (3-3).The mean Neutrophil of patients with GDM 

was (61.60 ±1.15) % and the mean Neutrophil of control was (59.24 ±0.83) 

%. In the present study, there was Non-significant difference in mean 

Neutrophil between patients and control group (p =0.182). A histogram 

showing the frequency distribution of patients with GDM and control 

according to Neutrophil has been conducted and is shown in figure 

(appendix 9). 

 Neutrophils, which constitute the largest fraction of WBCs, have been 

found to be involved in chronic met inflammatory states such as diabetes, 

nonalcoholic fatty liver disease (Sun et al,.2020).also recent study found the 

https://www.ingentaconnect.com/search;jsessionid=i6rqsf9iyuwc.x-ic-live-01?option2=author&value2=Zhuang,+Yan
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mean of  neutrophil  in control group is (6.03 6± 1.70×10
9
 /L) but found the 

mean of  neutrophil  in patients with GDM group is (7.06 6± 1.76 3×10
9
 /L), 

there was non- significant difference in mean Neutrophil between patients 

and control group  (Sun et al,.2020)  which was similar to our results. Also 

found the mean of neutrophil in control group is (71.1±7.0 %) but found the 

mean of neutrophil in patients with GDM group is (69.8±7.8), there was 

non- significant difference in mean Neutrophil (p=0.20) between patients 

and control group (Fashami et al., 2020) which was similar to our results. 

also found Neutrophil count was significantly (p<0.05) higher in gestational 

diabetic women (53.04 ± 9.99%) when compared to controls (43.60 ±6.24%) 

(Hope et al,. 2019) which was no similar to our results. Found Neutrophil 

count was non- significantly (p=0.18) higher in gestational diabetic women 

(7.2 ± 1.8 10
3
/μl) when compared to controls (7.1 ±2.0510

3
/μl) (Mertoglu et 

al., 2019) which was similar to our results. 

 In present study I can proved the maternal Neutrophil count was 

higher in GDM than in healthy control group (P≤0.01).  

 

3.1.9. The Comparison of C- reactive protein between Patients 

GDM and Control group. 

  The comparison of CRP between patients with GDM and control is 

shown in table (3-4) .The Positive CRP of patients with GDM was (76.67%) 

and the negative CRP of patients with GDM was (23.33%), and the positive 

control was (10.34%) but the negative control was (89.66%). In the present 

study, there was significant difference between patients and control group 

(P≤0.05) 
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 Increased levels of CRP are associated with the risk of gestational 

diabetes in most of the published studies. One of the recent cases for early 

diagnosis of GDM is the size of the C-reactive protein (CRP). Most of 

studies showed significant relationship between CRP with GDM. Blood 

levels of CRP could be used as a potential indicator for GDM. This results 

there is a statistically significant difference between cases and controls 

regarding CRP (P = 0.001), cases have higher physical activity in relation to 

controls (Amirian et al., 2020) which was similar to our results. 

 In present study I can proved the maternal CRP was higher in GDM 

than in healthy control group. 

Table (3-4): Distribution of sample study according to CRP of GDM in 

patients and control. 

Factor Patients 

(No=60) 

Control 

(No= 29) 

P-value 

 

CRP: 

No (%) 

Positive 46 

(76.67%) 

3 

(10.34%) 

0.0001 ** 

Negative 14 

(23.33%) 

26 

(89.66%) 

0.041 * 

P-value 0.0001 ** 0.0001 ** --- 

* (P≤0.05),    ** (P≤0.01). 
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3.1.10. The Comparison of physical activity between Patients 

GDM and Control group. 

 The comparison of physical activity between patients with GDM and 

control is shown in table (3-5) .The result (yes) of physical activity of 

patients with GDM was (26.67%) and the result (No) of physical activity of 

patients with GDM was (63.33%) and the result Yes of control was 

(68.97%) but the result No of control was (31.03%). In the present study, 

there was significant difference between patients and control group 

(P≤0.05). 

 The benefits of physical activity on GDM, other benefits of physical 

activity in pregnant women have been found, e.g., the psychological 

benefits. Physical activity helps prevent GDM by improving glycemic 

control, insulin resistance, and pre-pregnancy weight gain.  A study indicates 

that an increase of 100 min of moderate to vigorous physical activity per 

week could reduce the risk of GDM by 9% .However; the highest 

probability of preventing GDM by physical exercise is for pregnant women 

with morbid obesity (Artal et al., 2015). In previous study the results there is 

a statistically significant difference between cases and controls regarding 

physical activity (P= 0.485), cases have higher physical activity in relation 

to controls (Taher, 2018) which was similar to our results. 
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Table (3-5): Distribution of sample study according to Physical activity 

in patients and control. 

Factor Patients 

(No=60) 

Control 

(No= 29) 

P-value 

 

Physical 

activity: 

No (%) 

Yes 16 

(26.67%) 

20 

(68.97%) 

0.569 NS 

No 44 

(63.33%) 

9 

(31.03%) 

0.0001 ** 

P-value 0.0001 ** 0.0487 * --- 

* (P≤0.05),          ** (P≤0.01). 

 

3.1.11. The Comparison of family history of GDM between 

Patients GDM and Control group. 

 The comparison of family history of GDM between patients with 

GDM and control is shown in table (3-6) .The result (yes) of family history 

of GDM of patients with GDM was (53.33%) and the result (No) of family 

history of GDM of patients with GDM was (46.67%) and the result (Yes) of 

control was (31.03%) but the result (No) of control was (68.97%). In the 

present study, there was significant difference between patients and control 

group (P≤0.05). 
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 Family history of GDM is statistically significant (P = 0.001) where 

the cases have higher family history of GDM as a risk factor for 

development of GDM in cases compared to the controls (Zainedeen, 2018), 

also This result are compatible with (El Sagheer et al., 2016), which was  

similar to our results. In addition the results there is a statistically significant 

difference between cases and controls regarding family history of GDM (P = 

0.001), cases have higher family history of DM in relation to controls 

(Taher, 2018) which was similar to our results. 

 

Table (3-6): Distribution of sample study according to Family history of 

GDM in patients and control. 

Factor Patients 

(No=60) 

Control 

(No= 29) 

P-value 

 

Family 

history of 

GDM: 

No (%) 

Yes 32 

(53.33%) 

9 

(31.03%) 

0.0001 ** 

No 28 

(46.67%) 

20 

(68.97%) 

0.092 NS 

P-value 0.683 NS 0.0487 * --- 

* (P≤0.05), ** (P≤0.01). 
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3.1.12. The Comparison of family history of DM between 

Patients GDM and Control group. 

  The comparison of family history of DM between patients with GDM 

and control is shown in table (3-7) .The result (yes) of family history of DM 

of patients with GDM was (75.00%) and the result (No) of family history of 

DM of patients with GDM was (25.00%) and the result (Yes) of control was 

(31.03%) but the result (No) of control was (68.97%). In the present study, 

there was significant difference between patients and control group (P≤0.05 

of patients), (P≤0.01 of control). 

 Women with a family history of diabetes make it more susceptible to 

develop GDM, which suggests that genes play a role. Family history of 

diabetes is observed as a risk factor for gestational glucose intolerance. Most 

screening policy involving DM family history as a sign of OGTT. However, 

few studies had evaluated the actual incidence of glucose intolerance in this 

group of women (Zainedeen, 2018).  

 In previous study show the results there is a statistically significant 

difference between cases and controls regarding family history of DM (P = 

0.003), cases have higher family history of DM in relation to controls , also 

this result agree with those of (Tomedi et al.,  2013) and which was  similar 

to our results.in addition  the results there is a statistically significant 

difference between cases and controls regarding family history of DM (P = 

0.030), cases have higher family history of DM in relation to controls 

(Taher, 2018) which was  similar to our results. 
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Table (3-7): Distribution of sample study according to Family history of 

DM in patients and control. 

Factor Patients 

(No=60) 

Control 

(No= 29) 

P-value 

 

Family 

history 

of DM: 

No 

(%) 

Yes 45 

(75.00%) 

9 

(31.03%) 

0.0001 ** 

No 15 

(25.00%) 

20 

(68.97%) 

0.531 NS 

P-value 0.0001 ** 0.0487 * --- 

* (P≤0.05),      ** (P≤0.01). 

 

3.2. Measure Immunological parameters for study groups.  

3.2.1. Measure IL-1b Level in patients with GDM and control 

group. 

 The comparison of IL-1beta between patients with GDM and control 

is shown in table (3-8).The mean of IL-1beta of patients with GDM was 

(38.68 ±5.02 μl ) and the mean IL-1beta of control was (6.12 ±0.37 μl). In 

the present study, there was highly-significant difference in mean IL-1beta 

between patients and control group (P≤0.01). A histogram showing the 
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frequency distribution of patients with GDM and control according to IL-

1beta has been conducted and is shown in figure (appendix 10). 

 Gestational diabetes is a state of insulin resistance associated with 

altered levels of pro-inflammatory cytokines; increased IL-1β.these 

alterations might be attributed to placental pathology in pregnancies with 

GDM (Wu et al., 2021) 

  Maternal IL-1β levels at 2nd trimester of pregnancy in women with 

and without (normal) GDM found significant difference in mean IL-1beta 

between patients and control group (P≤0.001) (Vitoratos et al., 2008) which 

was similar to our results. In addition the serum IL-1β levels in GDM 

patients are significantly higher than those of healthy controls. These data 

indicate that the serum IL-1β level is involved in the occurrence and 

development of GDM (∗P <0 .05), GDM vs Control (Liu et al., 2020). 

According to the results, we found the association between the IL1B 

susceptibility to GDM. The analysis of IL1B differences between patients 

with GDM and healthy controls. Differences were considered to be 

statistically significant when (P<0.05) (Laltlanzovi et al., 2022) which was 

similar to our results. .  However, in previous study, serum IL-1beta played 

no significant role in the development of Gestational diabetes (P<0.076) 

which was no similar to our results. in other study found Serum IL-1b levels 

involvement in GDM development, and statistically significant when 

(P<0.05) in GDM patients than those of healthy controls (Lappas et al., 

2014) which was similar to our results. In addition found the result indicate 

that circular levels of IL-1b is significantly (p< 0.611) in pregnant women 

with GDM (1.86 ± 0.66) or glucose intolerance compared with healthy 

controls (2.01 ±0.69), IL-1b may serve as potential biomarkers for 
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evaluating potential glucose intolerance or GDM with pregnancy (Zhao et 

al., 2018) which was similar to our results. 

Table (3-8): Comparison between patients and control groups in 

Quantitative IL-1b and Quantitative IL-18. 

Group Mean ± SE 

Quantitative IL-1b (μl) Quantitative IL-18(μl) 

Patients 38.68 ±5.02 58.87 ±4.79 

Control 6.12 ±0.37 20.13 ±1.06 

T-test 5.881 ** 6.504 ** 

P-value 0.0001 0.0001 

** (P≤0.01). 

 

3.2.2. Measure IL-18 Level in patients with GDM and control 

group. 

 The comparison of IL-18 between patients with GDM and control is 

shown in table (3-8).The mean of IL-18 of patients with GDM was (58.87 

±4.79 μl) and the mean IL-18 of control was (20.13 ±1.06 μl). In the present 

study, there was highly-significant difference in mean IL-1beta between 

patients and control group (P≤0.01). A histogram showing the frequency 
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distribution of patients with GDM and control according to IL-18 has been 

conducted and is shown in figure (appendix 11). 

 In previous study found the Levels of IL-18 higher in cases versus 

controls, respectively (p<0.01) this indicate the serum IL-18 level is 

development of GDM. High IL-18 levels are seen in GDM which may be 

associated with inflammation suggesting a role in development of insulin 

resistance (Fatima et al., 2017), which was similar to our results. Also the 

serum IL-18 levels in GDM patients are significantly than those of healthy 

controls. These data indicate that the serum IL-18 level is involved in the 

occurrence and development of GDM (∗P <0 .05) (Wu et al,. 2021) which 

was similar to our results. In addition found the result indicate that circular 

levels of IL-18 is significantly (p< 0.001)  up-regulated in pregnant women 

with GDM(52.2 ± 10.3) or glucose intolerance compared with healthy 

controls (22.4 ± 5.1), IL-18 may serve as potential biomarkers for evaluating 

potential glucose intolerance or GDM risk in Chinese women with 

pregnancy (Zhao et al .,  2018) which was similar to our results.in other 

study showed serum IL-18 level in pregnant women (87.86±20.49)was 

significantly (p＜0.001) in compared to the controls (138.30±20.70),in this 

study found level IL-18 in patient lower than in control was no similar to our 

results (Jahromi et al.,  2014). Also show (Kuzmicki et al.,  2008) serum IL-

18 level in pregnant women was significantly (p＜0.005) in compared to the 

controls which was similar to our results.in addition found serum IL-18 level 

in pregnant women was significantly (p＜0.0049) in compared to the 

controls which was similar to our results (Zieleniak et al.,  2022).  
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3.2.3. Measure NLRP3 Level in patients with GDM and control 

group. 

 The comparison of NLRP3 between patients with GDM and control is 

shown in table (3-9) .The mean of NLRP3 of patients with GDM was (76.39 

±6.71 μl) and the mean NLRP3 of control was (41.15 ±2.66 μl). In the 

present study, there was highly-significant difference in mean NLRP3 

between patients and control group (P≤0.01). A histogram showing the 

frequency distribution of patients with GDM and control according to 

NLRP3 has been conducted and is shown in figure (appendix 12). 

 The NOD-like receptor protein 3 (NLRP3) inflammasome is a key 

regulator of the host immune response, and many immune and metabolic 

disorders are linked to its activation .In patients with GDM, studies have 

proved a connection between activation of the NLRP3 inflammasome and 

insulin resistance. High glucose levels increase NLRP3 activation compared 

with those induced by normal and low glucose levels. It is known that 

hyperglycemia or diabetes during pregnancy can induce activation of the 

NLRP3 inflammasome and the secretion of many inflammatory cytokines, 

(Zhou et al., 2021). 

 The results of the previous study demonstrated that the expression 

levels of NLRP3 were elevated in the clinical placenta samples collected 

from pregnant women with GDM. Also the serum levels NLRP3 in GDM 

patients are significantly than those of healthy controls. These data indicate 

that the serum NLRP3 level is involved in the occurrence and development 

of GDM (∗P <0 .01) (Wu et al., 2022) which was similar to our results. 
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 Furthermore, the NLPR3 inflammasome was involved in the 

production of IL-1β and IL-18 in human placental cells. Known as a highly 

specialized organ during pregnancy, the placenta serves as the interface 

between maternal and fetal circulation.  The key role of the placenta in the 

occurrence and development of GDM has been reported by multiple studies 

(Tsai et al., 2021). Currently, IR is the critical pathophysiological 

characteristic of GDM, which is also found during normal pregnancy. 

Placenta derived hormones, cytokines and gaseous signaling transmitter can 

induce IR by interfering with insulin receptor signal transduction. 

Furthermore, the dysregulation of hormones, cytokines and gaseous 

signaling transmitter in placenta may aggravate IR and trigger abnormal 

glucose metabolism (Simpson et al., 2018). Thus, the present study 

investigated the key molecules in the placenta responsible for the 

pathogenesis of GDM. The overactive inflammatory response may be the 

initiating factor for IR. Cytokines of the IL-1 family critically regulate the 

inflammatory response by controlling several inflammation processes 

(Dinarello, 2019). Both IL-1β and IL-18, which are classic pro-inflammatory 

cytokines of the IL-1 family, participate in the initiation of IR of GDM and 

type 2 DM (Liu et al., 2020). 

 The NLRP3 inflammasome complex is composed of NLRP3, ASC 

and pro caspase-1. Activation of the inflammasome recruits and cleaves pro 

caspase-1, which results in the formation of cleaved caspase-1. 

Subsequently, cleaved caspase-1 converts pro-IL-1β and pro-IL-18 into the 

mature forms, IL-1β and IL-18 (Wu et al., 2022), the expression levels of 

NLRP3 and cleaved caspase-1 are elevated in the placenta tissues of GDM 

mice. The results of the present study demonstrated that the expression 
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levels of NLRP3 and cleaved caspase-1 were elevated in the clinical 

placenta samples collected from pregnant women with GDM. Taken 

together, the results of the present study suggest that excessive activation of 

the NLRP3 inflammasome in the placenta may be involved in the 

development of GDM. 

Table (3-9): Comparison between patients and control groups in 

NLRP3. 

Group Mean ± SE 

Quantitative NLRP3 (μl) 

Patients 76.39 ±6.71 

Control 41.15 ±2.66 

T-test 11.759 ** 

P-value 0.0074 

** (P≤0.01). 
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3.3. Detection of H. pylori infection between the study groups. 

3.3.1. The serum level of IgG concentration 

 The infection rates of H. pylori IgG were significantly difference in 

the GDM group and Control group (P≤0.01). Control positive, there were 

(0.00%) while control negative  was (100%).but patients’ positive subgroup, 

there were (10.00%), and while patients negative subgroup were 

(90.00%).The present study showed that IgG has a highly significant 

difference (P<0.01) between patients GDM group and healthy control group. 

Show in table (3-10). 

 In previous study showed that H. pylori infection significantly 

increased the incidence GDM (P≤0.01). H. pylori infection increased the 

incidence of GDM and preeclampsia and potentially reduced the incidence 

of uncomplicated pregnancy (Xia et al., 2020), Which was similar result.in 

other study (Tang et al., 2021).observed H. pylori infection positive during 

pregnancy was significantly related to higher rate of preeclampsia and 

gestational diabetes mellitus (p<0.01) Which was similar result. 

 There are many methods to detect Helicobacter pylori, including 

serological examination, breath test, and gastric mucosal biopsy and so on. 

The IgG antibody may reflect a current infection or prior exposure. The 

sensitivity and specificity of IgG antibody are reported to be 80–100% and 

69–95%, respectively (Li et al., 2021). The main reasons for this are that 

DM causes damage to cellular and immune functions, and enhances 

sensitivity to infection (Koh et al., 2012). Furthermore, it can weaken 

gastrointestinal peristalsis and acid secretion, thus promoting the 

colonization and infection of pathogens in the intestine. Due to immune 
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adaptation during pregnancy, pregnant women are susceptible to H. pylori 

infection .When pregnancy is complicated with DM and the risk of infection 

further increases. Results of studies on the relationship between DM and 

adverse pregnancy outcomes have been relatively consistent (Li et al., 

2021). High blood glucose can cause maternal and fetal complications, such 

as spontaneous abortion, fetal malformation, preeclampsia, stillbirth, 

macrosomia, neonatal hypoglycemia, and neonatal hyperbilirubinemia, 

which can seriously affect the health of the mother and infant. Infection 

might play a role in the etiology and pathogenesis of pregnancy 

complications and poor fetal development in DIP. In this study, the high 

infection rate of H. pylori in particular may have contributed to the higher 

incidences of GDM in pregnancy. We further compared the incidence rates 

of IgG between the HP+ and HP− subgroups in each group (Patient and 

group). The results showed that H. pylori infection could increase the 

incidences of pregnancy-related GDM and hinder fetal development. 

 Our results have demonstrated that the double impact of high blood 

glucose and H. pylori infection in women with GDM significantly increases 

the risks of pregnancy-related diseases and poor fetal development compared 

to those in normal pregnant women and women with GDM or H. pylori 

infection alone 
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Table (3-10): Distribution of sample study according to H. Pylori IgG 

Qualitative in patients and control. 

Factor Patients 

(No=60) 

Control 

(No= 29) 

P-value 

 

H. Pylori 

IgG 

Qualitative: 

No (%) 

Positive 6 

(10.00%) 

0 

(0.00%) 

0.097 

NS 

Negative 54 

(90.00%) 

29 

(100%) 

0.0063 

** 

P-value 0.0001 ** 0.0001 ** --- 

** (P≤0.01). 

 

3.3.2. The serum level of IgM concentration 

 The infection rates of H. pylori IgM were significantly difference in 

the GDM group and Control group (P≤0.01). Control positive , there were 

(0.00%) while control negative  was (100%).but patients’ positive subgroup, 

there were (21.67%), and while patients negative subgroup were 

(78.33%).The present study showed that IgM has a highly significant 

difference (P<0.01) between patients GDM group and healthy control group. 

Show in table (3-11). 

 The IgM antibody may reflect a current infection and H. pylori 

infection is extremely common in diabetes in pregnancy. For women with 
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GDM, infection with H. pylori can increase the risks of pregnancy-related 

diseases and poor fetal development. H. pylori screening and eradication 

therapy before pregnancy may aid in preventing pregnancy-related diseases 

and improve fetal development. In previous study (Li et al., 2021) H. pylori 

infection rates in the GDM group were significantly higher than that in the 

control group (P=0.031) which was similar our result. Also Gestational 

diabetes mellitus (GDM) was the most common maternal complication 

during pregnancy (5.7%) in study population and was a statistically 

significantly higher percentage of H. pylori-positive pregnant women 

compared with women without GDM (P < 0.001) (Cardaropoli et al., 2015), 

which was similar our result. 

 Our findings indicated that H. pylori infection was extremely common 

in women with DIP, especially those with GDM-H. pylori infection. The 

influence of H. pylori on pregnancy-related diseases and fetal development 

was further aggravated by GDM. In normal pregnant women, H. pylori did 

not show an association with pregnancy-related diseases; however, it 

aggravated the incidences of pregnancy-related diseases in women with DIP. 

The harm caused by H. pylori to the fetuses and neonates of women with 

DIP was also evident, and it could lead to poor fetal and neonatal 

development.  
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Table (3- 11): Distribution of sample study according to H. Pylori IgM 

Qualitative in patients and control. 

Factor Patients 

(No=60) 

Control 

(No= 29) 

P-

value 

 

H. Pylori 

IgM 

Qualitative: 

No (%) 

Positive 13 

(21.67%) 

0 

(0.00%) 

0.0394 * 

Negative 47 

(78.33%) 

29 

(100%) 

0.0278 * 

P-value 0.0001 ** 0.0001 ** --- 

* (P≤0.05), ** (P≤0.01). 

 

3.4. Correlation coefficient between variables in this study. 

 This table (3-12) shows correlation coefficient between 

immunological parameters (IL-1ß, IL-18 and NLRP3) with the variables in 

this study (Age, BMI, FBG, OGTT, HbA1c, Lymphocyte and Neutrophil). 

There was Non- significant difference between the immunological 

parameters and the variables in this study. 
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Table (3-12): Correlation coefficient between variables in this study. 

Parameters Age BMI FBG OGTT HbA1c Lymphocyte Neutrophil 

Quantitative 

IL-1ß 

0.03 

NS 

0.13 

NS 

-0.04 

NS 

0.02 

NS 

-0.13 

NS 

-0.02 NS 0.03 NS 

Quantitative 

IL-18 

-0.07 

NS 

-0.04 

NS 

-0.08 

NS 

-0.22 

NS 

-0.07 

NS 

-0.06 NS -0.09 NS 

Quantitative 

NLRP3 

-0.06 

NS 

0.11 

NS 

-0.01 

NS 

-0.07 

NS 

-0.09 

NS 

0.06 NS -0.008 NS 

NS: Non-Significant. 

 

3.5. Correlation coefficient between Immunity variables in this 

study. 

 This table (3-13) shows correlation coefficient between Immunity 

variables in this study. There was Non- significant difference between the 

(Quantitative IL-1b & Quantitative IL-18), (Quantitative IL-1b & H. Pylori 

IgG test), (Quantitative IL-1b & H. Pylori IgM Test), (Quantitative IL-18 & 

Quantitative NLRP3), (Quantitative IL-18 & H. Pylori IgG test) and 

(Quantitative IL-18& H. Pylori IgM Test). There was a high significant 

difference between (Quantitative IL-1b & Quantitative NLRP3) but There 

was significant difference between (Quantitative NLRP3 & H. Pylori IgG 

test) and (Quantitative NLRP3 & H. Pylori IgM Test). 

  



Chapter Three……………………………….Results and Discussion 

92 
 

Table (3-13): Correlation coefficient between Immunity variables in this 

study. 

Parameters Correlation 

Quantitative IL-1b & Quantitative IL-18 -0.09 NS 

Quantitative IL-1b & Quantitative NLRP3 0.84 ** 

Quantitative IL-1b & H. Pylori IgG test 0.15 NS 

Quantitative IL-1b & H. Pylori IgM Test 0.09 NS 

Quantitative IL-18& Quantitative NLRP3 -0.04 NS 

Quantitative IL-18 & H. Pylori IgG test -0.07 NS 

Quantitative IL-18& H. Pylori IgM Test -0.06 NS 

Quantitative NLRP3  & H. Pylori IgG test 0.30 * 

Quantitative NLRP3 & H. Pylori IgM Test 0.32 * 

* (P≤0.05),    ** (P≤0.01),    NS: Non-Significant. 

 

 

 

  



 

 

 

 

 

 

Conclusions and Recommendations 
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Conclusions 

1. There was a significant relation between Family history with DM 

and GDM. 

2. There was a significant relation between physical activity and 

GDM. 

3. The mean levels of FBS, OGTT, HbA1c, C- reactive protein and 

Lymphocyte count were significantly higher in patients with GDM 

as compared to controls. 

4. The mean level of BMI and Age was significantly higher in GDM 

women as compared to controls. 

5. The mean levels of NLRP3, IL-1b, and IL-18 were significantly 

higher in GDM women as compared to controls. 

6. There was a positive relationship between GDM and H. pylori 

infection as that H. pylori infection can raise the risk of GDM. 

7. There was a significant correlation between IL-1b and NLRP3. 

8. There was a significant correlation between H. Pylori IgG and 

NLRP3. 

9. There was a significant correlation between H. Pylori IgM and 

NLRP3. 
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     Recommendations 

1. More detailed studies are needed about the relationship between 

gestational diabetes mellitus (GDM) and H. pylori infections 

focusing on the most important bacterial factors that modulate the 

disease outcome. 

2. Higher sample sized- metacentric similar studies are 

recommended. 

3. The present study recommends a genetic prospect regarding both 

the immunological and the bacterial aspect. 

4. Observing the relation between IL-1b, IL-18, NLRP3 and bacterial 

infection in GDM patients. 

5. We suggest routine testing of all pregnant women for possible H. 

Pylori infection, and treatment of women who are complained from 

h. pylori infection, may contribute to prevention of GDM later in 

pregnancy. 

6. There should be educational awareness programs for pregnant 

women about Importance of healthy diet and increase physical 

activity. 
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  أ
 

 الخلاصة

يظهر سكري الحمل عادة في النصف الأخير من الحمل ويتم تحديده من خلال عدم تحمل  

الكربوهيدرات متغيرة الشدة. يحدث ارتفاع السكر في الدم أثناء الحمل بسبب إفراز هرمونات 

 ي تنمو فيهي نوع شائع من البكتيريا الت جرثومة ألمعدة مة الأنسولين.المشيمة التي تسبب مقاو

 .hب أثناء سكري الحمل إلى الإصابة يؤدي خلل التنظيم المناعي للأم  .الجهاز الهضمي

pylori. 

(. تم جمع الحالات المرضية والاصحاءتم تسجيل تسعة وثمانين فردا في هذه الدراسة ) 

عينات الدم الكاملة من تسعة وعشرين امرأة حامل على ما يبدو خاضعات للرقابة بينما تم جمع 

( الذين حضروا إلى العيادة GDMدم كاملة من ستين مريضة مصابة بسكري الحمل ) عينات

ومستشفى الامام الصادق /  مستشفى المحاويل / بابل / العراقالخارجية لقسم أمراض النساء في 

الى كانون الاول  2022من آب  بابل / العراق وبعض العيادات الخاصة خلال فترة امتدت

فحصهم بعدة فحوصات مثل  ومن قبل استشاري امراض النساء  ى. تم تشخيص المرض2202

(FBS ،OGTT ،HbA1c، CBC  وCRP تم تقسيم عينات الدم الوريدي إلى قسمين ؛ .)

 IgMو  IgGللاختبارات المناعية ]اختبارات  ما للاختبارات الكيميائية والآخرأحده

Helicobacter pylori , , [NLRP3, IL-1ß ,IL-18  

تراوحت  GDMأن الفئة العمرية لمرضى  -وقد توصلت الدراسة إلى النتائج التالية:  

( سنة. كان متوسط 45-23كانت ) صحاءاخترنا أن الفئة العمرية للا( سنة. لذلك 47-25بين )

هناك فرق  و (سنة 1.16±  28.45 ) صحاءوكان الا (سنة 0.80±  34.83 ) عمر المرضى

م ( كجم/41-22ر كتلة الجسم للمرضى )مؤش . كانصحاءالاو المرضى( بين P≤0.01كبير )
2
 

( كجم/ م40-20) صحاءكان الا لذلك
2

 0.70±  34.67مؤشر كتلة الجسم للمرضى متوسط ، و 

(. كان P≤0.05)صحاء فرق معنوي بين المرضى و الا هناك(  1.13±  31.38 )الاصحاءو

 صحاءلاامجم/ ديسيلتر( و 132.60 ± 3.52)  GDM للمرضى الذين يعانون من FBSمتوسط 

(. كان P≤0.01)والاصحاء هناك فرق كبير بين المرضى  و مجم / ديسيلتر( ±1.86  66.31)

 1.26±  85.68) صحاءمجم / ديسيلتر( وكان الا 5.96 ± 208.78للمرضى ) OGTTمتوسط 

 HbA1cكان . الاصحاء ( بين المرضى وP≤0.01هناك فرق معنوي )مجم / ديسيلتر( ، 

بير بين المرضى هناك فرق ك٪( ، و0.08±  4.45) صحاء٪( والا0.06±  7.41للمرضى )

 صحاء٪( والا1.09±  34.43)(. كانت الخلايا الليمفاوية للمرضى P≤0.01) الاصحاءو
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  ب
 

 (. كانت العدلات لدىP≤0.01) الاصحاءبير بين المرضى وهناك فرق ك ٪( ،±1.15  27.45)

بين  معنوي هناك فرق غير و (٪0.83±  59.24) صحاء(٪ والا1.15±  61.60المرضى )

نوي بين المرضى كان هناك فرق مع(. في الدراسة الحالية 0.182) الاصحاءالمرضى و

 صحاءنوي بين المرضى والاكان هناك فرق مع وتين سي التفاعلي.( مع برP≤0.05) صحاءوالا

(P≤0.05في النشاط البدني ) لسكري الحمل يظهر التاريخ العائلي .الاصحاءضى ون المربي 

(. يظهر أيضًا التاريخ العائلي للداء P≤0.05فرقاً كبيرًا بين المرضى ومجموعات المراقبة )

(. كان P≤0.05) الاصحاء رًا بين المرضى ووالسيطرة فرقاً كبي GDMالسكري بين مرضى 

 6.12) صحاءوالا GDM ((38.68 ± 5.02  للمرضى الذين يعانون من IL-1beta  متوسط

   IL-18  متوسط (. كانP≤0.01) الاصحاءبير بين المرضى و( ، وكان هناك فرق ك±0.37 

صائية (. كان هناك فرق ذو دلالة إح1.06±  20.13) صحاء( والا4.79±  58.87)للمرضى 

( 6.71±  76.39لمرضى )ل NLRP3( وكان متوسط P≤0.01)الاصحاء بين المرضى و

 (.P≤0.01)صحاء هناك فرق كبير بين المرضى والا (. كان2.66±  41.15) صحاءوالا

   .H أدت إلى زيادة معنوية في حدوث GDM الاصابه ب أن  الحالية دراسةال أظهرت 

 Pylori((P≤0.01  بالإضافة إلى ذلك ، كانت معدلات الإصابة بـ .H. pylori IgM ,IgG 

 .GDMأعلى بشكل ملحوظ في مجموعة 



 العلمي والبحث العالي التعليم وزارة 

 الطـــــب كــليت/  بــابـــــل جامـعه

   الطبية  المجهرية الأحياء فرع 
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