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Abstract: This study aimed to determine the relationship between blood
glucose levels and other biomarkers in pregnant women compared to non-
pregnant women. This study was conducted in Kirkuk, northern Iraq, from
January 2024 to April 2024. One hundred blood samples were collected and
divided into two groups: 50 samples from non-pregnant women and 50
samples from pregnant women. The study revealed significant elevations in
blood glucose, urea, and chloride levels in pregnant women, while serum
potassium levels decreased significantly. The study did not reveal any
statistically significant differences in serum potassium and creatinine levels
between the two groups. These findings highlight changes in glucose
metabolism, kidney function, and electrolyte balance during pregnancy,
which are critical factors for fetal growth and development. Continuous
monitoring of these parameters is crucial to maintaining maternal health and
avoiding complications. Future studies require analyzing larger and more
diverse populations, using advanced and cost-effective methods, to confirm
and improve these findings.

(https://creativecommons.org/licenses/
by/4.0/)
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Introduction

Gestational diabetes is a public and cumulative impediment of pregnancy [1]. Furthermost
women suffering from this complication develop everlasting metabolic disorders within a period after
pregnancy [2]. Diabetes is the most public metabolic disorder through pregnancy. Gestational diabetes
raises to changeable grades of glucose intolerance, which seems or is first identified through pregnancy.
This type of diabetes is related with increased request for health facilities and a important economic
load on society. It is also related with short- and long-term consequences through pregnancy and
following years [3].

Pregnancy is a period of extraordinary alteration not physiologically but also neurologically.
Though many maternal amendments emphasis on the cardiovascular, metabolic, and generative
systems, the maternal brain undergoes similarly important renovation to funding the stresses of
motherhood. These neurological variations are vital for the start of caregiving performances,
attachment with the newborn, and adapting to the expressive and physical errands of parenthood [1].

Gestational diabetes(GD) usually appears during pregnancy, usually in the fifth or sixth month
(i.e., between weeks 24 and 28) [2;3]. It then disappears after delivery, but it can sometimes persist
throughout pregnancy. Gestational diabetes occurs as a result of elevated blood sugar levels due to
changes in steroid hormones during pregnancy, which leads to a decreased response of the pancreas

American Journal of Biology and Natural Sciences | 355



https://biojournals.us/index.php/AJBNS

Al-Quraghuli, A. Z. K /Biojournal Vol 2 (8), August

and its hormones due to hormones secreted by the placenta that counteract the action of insulin ([4;5].
Between 3% and 10% of pregnant women, or one in seven, develop it during pregnancy. Gestational
diabetes usually disappears after delivery, but there is still concern that it could recur in the next
pregnancy. A woman may develop type 2 diabetes due to repeated high blood sugar levels during each
pregnancy[6;7].

Type 2: This type occurs when the mother has diabetes before pregnancy. It is a dangerous type
for both the mother and the fetus [8;9]. The mother must be careful at this stage before considering
pregnancy and during pregnancy until the baby is born [10]. During pregnancy, the body's need for
insulin increases more than normal, and this need increases as the months of pregnancy progress until
delivery [11]. The mother is treated with this condition by gradually increasing the amount of insulin,
especially if she was taking insulin before pregnancy. This way, she can have a normal pregnancy and
give birth to a healthy fetus [12;13].

Lifestyle variations are crucial in the supervision of gestational diabetes. First-line treatment in
GD is medicinal nutrition treatment, together with weight management and physical commotion
[14,15]. It has been advised that lifestyle alteration unaided is enough to control blood glucose in 70—
85% of the women that were identified with GD [5]. How the diet should be collected for women with
GD is a composite substance and still not totally established [16].

Lipid and triglyceride levels rise in pregnancy and do not pose difficulties for greatest women.
Nevertheless, pregnancy-specific features and genetic aberrations, especially mutations, may affect in
supraphysiological hypercholesterolaemia (HC) and simple hypertriglyceridaemia (sHTG).
Cholesterol and vital fatty acids are important for usual fetal growth[17;18].The metabolic environment,
ensuing from irregular glucose tolerance through pregnancy and its sequelae, exercises a mainly
important effect on fetal development and, therefore, on the birth weight and fat physique of the
newborn infants.[19,20;21].

Human chorionic gonadotropin (hCG) is a glycoprotein hormone produced by
syncytiotrophoblast cells in humans or hominins during pregnancy. This hormone functions similarly
to luteinizing hormone (LH), facilitating ovulation synchronization and assisting early pregnancy by
promoting follicular maturation, corpus luteum function, and embryo implantation [22;23]. Cell
signalling mechanisms play a crucial role in regulating glucose and electrolyte balance during
pregnancy. Serum-glucocorticoid-induced kinase 1 (SGK1) is essential for cellular metabolism and ion
transport, which may indirectly influence maternal adaptations throughout pregnancy [24]. This study
aimed the estimation of several biomarkers (blood sugar, urea, creatinine, Serum Na+, Cl-, and K+ )
levels in pregnant women and non-pregnant women.
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Figure 1. Physiological and biochemical changes during pregnancy in comparison to healthy women.
Pregnancy is linked to elevated blood glucose, urea, and chloride levels, reduced sodium, and no
notable alteration in creatinine and potassium. These alterations indicate maternal metabolic and

renal adaptations that may provide potential dangers for both the mother and foetus.
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Experimental Section
Collection of Blood Samples

Samples were collected from Kirkuk General Hospital’s Laboratories. A number of 100 blood
samples were collected from the vein, 50 samples were taken from pregnant women right before their
labor, the other 50 samples were collected from mature women with no pregnancy as the control group.
Blood was left to coagulate and then centrifuged to collect the serum for the next estimation steps. This
research was conducted in the period between January 2024 and April 2024.

Methods

Blood glucose level was estimated following the enzymatic GOD-POD (glucose oxidase-
peroxidase) method [25]. Urea was estimated using the enzymatic and colorimetric GOD-POD (Glucose
Oxidase-Peroxidase) method [26]. The kinetic alkaline picrate (Jaffe) method has been utilized to
estimate the creatinine level. Blood electrolytes were determined using the Jaffe method according to
the literature [27].

Statistical Analysis

All data have been analyzed using the GraphPad Prism 8.0.2 program. The values of the studied
parameters were expressed as (Mean + SD).

Results and discussions

Table 1. Comparison of blood glucose, urea, creatinine, and electrolyte levels between pregnant and
nonpregnant women.

Non-pregnant
Pregnant Women

Parameters (n=50) women P value
n:
(n=50)
Blood Glucose (mg/dL) 164.86 +9.47 93.96 +7.23 P <0.05
Blood Urea (mg/dL) 50.04 + 10.89 34.79 +1.25 P<0.05
Serum Creatinine (mg/dL) 0.98 £0.196 3.04+1.64 0.278
Serum Na*(mEq/L) 139.50 +5.14 143.49 + 18.67 P<0.05
Serum K* (mmol/L) 3.68 £0.21 3.79+0.41 0.239
Serum CI- (mmol/L) 109.05 + 8.20 101.24 +7.35 P<0.05
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Figure 2. Comparison of biochemical parameters between pregnant and non-pregnant women.
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Discussions

Table 1 compares the amounts of several blood components between pregnant and non-pregnant
women. Pregnant individuals had elevated levels of blood glucose, blood urea, serum potassium, and
serum chloride, alongside reduced levels of creatinine and serum sodium. Nonetheless, there was no
notable disparity in blood creatinine and serum potassium levels between the two cohorts.

The metabolic alterations noted during pregnancy are, in part, analogous to other physiological
stress states, including glutathione and malondialdehyde, which signify heightened free radical
generation and modified antioxidant defenses [28]. Thus, pregnancy is associated with strenuous
physical activity, which involves increased oxidative and inflammatory responses, potentially leading
to marked metabolic changes. Furthermore, mitochondria are considered a key component of maternal-
fetal energy metabolism. [29] This underscores the potential impact of mitochondrial bioenergetics on
biochemical changes in glucose and electrolyte balance during pregnancy.

Blood glucose levels are markedly elevated in pregnant women relative to non-pregnant women
(164.86 + 9.47 vs. 93.96 = 7.23 mg/dL, P < 0.05). The temporary rise in blood glucose levels during
pregnancy is caused by steroid hormones, which are elevated during pregnancy and suppress the
pancreas's sugar response and its associated hormones [30]. They also help secrete high levels of sugar
from the liver into the blood, preventing it from entering tissue cells. Consequently, it rises as it remains
in the blood [31]. Although gestational diabetes (GD) disappears after delivery as hormone levels return
to normal, it is essential to monitor it, as it is a serious matter, as women with gestational diabetes are
more susceptible to developing type 2 diabetes later on [32]. Factors like increased body fat percentage
and other maternal characteristics can influence the development of hyperglycemia during pregnancy
[32]. Factors like increased body fat percentage and other maternal characteristics can influence the
development of hyperglycemia during pregnancy [33].

Blood urea levels are markedly elevated in pregnant women relative to non-pregnant women
(50.04 = 10.89 vs. 34.79 + 1.25 mg/dL, P < 0.05). The lower blood urea levels in pregnant women are
primarily due to increased renal blood flow and GFR, expanded plasma volume, increased protein
synthesis, hormonal changes, and the fetus's demand for nitrogen. These physiological adaptations
ensure that both the mother and the developing fetus maintain optimal metabolic balance during
pregnancy [34]. A study comparing serum urea levels in pregnant and non-pregnant women revealed
that pregnant women had considerably lower serum urea levels than their non-pregnant counterparts
[35]. Another study conducted on pregnant women attending antenatal clinics reported a progressive
decrease in urea levels as pregnancy advanced, with significantly lower values observed in the third
trimester compared to non-pregnant women serving as the control group [36].

Serum creatinine was non-significantly decreased in pregnant women (0.98 + 0.196 mg/dL)
compared to non-pregnant women (3.04 + 1.64 mg/dL) (P=0.278). The findings align with research by
Kang et al. [37], indicating that serum creatinine levels often decline throughout pregnancy as a result
of physiological glomerular hyperfiltration that occurs with advancing gestational age. Wiles et al.
elucidated that in a typical pregnancy, augmented blood volume and renal function result in
heightened filtration of creatinine from the bloodstream into the urine. In cases of renal impairment
due to pre-eclampsia, the creatinine clearance value decreases [38].

The levels of serum sodium (Na+) are significantly lower in pregnant women compared to non-
pregnant women (139.50 + 5.14 vs. 143.49 + 18.67 mEq/L, P < 0.05). However, there is no significant
difference in the levels of serum potassium (K+) between pregnant and non-pregnant women (3.68 *
0.21 vs. 3.79 + 0.41 mmol/L, P = 0.239). The levels of serum chloride (Cl-) are significantly higher in
pregnant women compared to non-pregnant women (109.05 + 8.20 vs. 101.24 + 7.35 mEq/L, P < 0.05).
Compared to other results by Otoikhila and Serik, the results of Na+ have shown slightly elevated levels
of Na+ in the first, second and third trimester of the pregnancy in comparison to the non-pregnant
women [39], which corresponds the findings in this article.

Literature have shown either a slight or a progressive increase in the concentration of serum K+
in pregnant women compared to non-pregnant women. This increase could be attributed to some
factors including the increased requirement for potassium during the fetal growth and the proper fetal
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development [40] as well as the protein synthesis, these factors can affect the level of serum K+ in
women with pregnancy [41].

A non-significant decrease has been seen in CI- concentration (109.05 + 8.20, 101.24 + 7.35 mmol/L,
P = 0.239) for pregnant and non-pregnant women respectively. Lower serum Cl- have been reported
in pregnant women compared to non-pregnant women according to the literature. Mohammed and
Inuwa have shown that low serum Cl- (below 95 mmol/L) in younger pregnant women (aged 15 to 24
years) [42]. Another study illustrated that metabolic alkalosis, vomiting, diarrhea, congestive heart
failure could significantly lower the serum ClI- in pregnant women [43].

Blood glucose levels are strongly correlated with serum urea in pregnant women, and poorly
controlled blood sugar can elevate serum urea, increasing the risk of diabetic nephropathy. Although
the correlation between blood glucose and serum creatinine is weaker, creatinine levels are generally
higher in pregnant diabetic patients due to higher muscle mass and protein intake [44,45]. Multivariate
analysis reveals that increased fasting blood glucose, glycated hemoglobin, urea, and creatinine
significantly raise the odds of renal and cardiovascular complications in pregnant women with diabetes
[46]. Normal pregnancy is associated with a progressive decrease in serum urea due to hemodilution
and increased GFR, and serum creatinine also significantly decreases compared to non-pregnant
women [47;48;49]. Mean levels of sodium, potassium, and chloride remain within normal ranges during
pregnancy, though their relationships with other parameters were not specifically examined [50].

Regulation of blood glucose
during pregnancy

Role of insulin resistance and glucagon afivity
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Figure 3. Regulation of blood glucose during pregnancy. Pregnancy is linked to heightened insulin
resistance, resulting in higher maternal blood glucose levels. Glucagon facilitates glycogenolysis in
the liver, whereas insulin enhances glucose absorption in maternal tissues. Decreased maternal
glucose absorption guarantees enhanced glucose availability for the foetus, therefore facilitating foetal
growth and development.

It is noteworthy to mention that this study has been conducted only on a specific group of
pregnant women who have shown significant increased blood glucose, all other parameters were tested
for the targeted group to compare the results to non-pregnant women.
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Conclusion

This study compared blood components between pregnant and nonpregnant women, finding
higher levels of blood glucose, urea, and serum chloride, but lower serum sodium levels in pregnant
women. Serum creatinine and potassium levels showed no significant differences. Elevated glucose
and greater glycemic variability are due to physiological changes and higher hyperglycemia risk.
Increased blood urea aligns with enhanced renal function and protein synthesis. Lower sodium is likely
from hemodilution and hormonal changes, while higher chloride suggests altered electrolyte balance.
Potassium homeostasis is maintained. These results highlight the need for monitoring during
pregnancy and further research to confirm findings and explore mechanisms.
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