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ABSTRACT

Gestational diabetes mellitus (GDM) is defined as the beginning or detection of glucose intolerance during
pregnancy. It is associated with a variety of adverse outcomes for both moms and babies. Understanding the
link between dietary fat consumption and insulin resistance in women with GDM is critical, since this illness
affects 2-14% of pregnancies and presents severe health hazards to both mothers and their children. The paper
synthesizes findings from various studies focusing on the impact of different types of dietary fats on metabolic
health. It demonstrates the detrimental effects of saturated and trans fats, contrasting them with the protective
roles of monounsaturated and polyunsaturated fats. The review employs a comprehensive analysis of dietary
interventions, including the Mediterranean diet, and physical activity's role in mitigating GDM risk. The study
aims to provide evidence-based dietary recommendations to optimize maternal health during pregnancy.
Individualized dietary changes, especially the incorporation of healthy fats, can significantly lower the
incidence of GDM and improve maternal and fetal outcomes. Finally, the study focused on the necessity of
targeted dietary strategies to combat insulin resistance, thereby contributing to better long-term health for
mothers and their children.

1. Introduction

Gestational Diabetes Mellitus (GDM) is a disorder that causes glucose intolerance during pregnancy and
affects between 2% and 10% of pregnancies globally. Risks to the mother's and the child's health include
hypertension, a greater need for cesarean sections during birth, and obesity and type 2 diabetes in the mother's
and child's later years. Insulin resistance (IR) is a key factor in the pathogenesis of GDM because it affects the
body's capacity to use glucose efficiently, resulting in hyperglycemia. Recent research has shifted its attention
to dietary components that can alter insulin sensitivity, namely the significance of dietary fat consumption.
The kind and amount of fat ingested when pregnant can have a significant impact on metabolic health and
insulin resistance. For instance, high intakes of saturated and trans fats have been associated with increased
IR, while monounsaturated and polyunsaturated fats can exert protective effects. Furthermore, the time and
character of meals might impact glycemic responses, confounding the link between food and insulin
resistance.
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1.1 Overview of Gestational diabetes mellitus (GDM)

GDM is a prevalent medical problem during pregnancy, impacting around 14% of pregnancies, or one in every
seven newborns worldwide [1]. Women with GDM and their children have heightened risks of both immediate
and long-term problems. “Obesity, type 2 diabetes, and metabolic syndrome” are more common in children,
and mothers can get type 2 diabetes later in life [2]. The detrimental intrauterine environment induces
epigenetic modifications in the fetus that can lead to metabolic problems, creating a so-called vicious cycle of
diabetes [3].

Medical nutrition therapy, weight management, and physical activity are the pillars of GDM treatment plans.
Women can control their blood sugar levels by keeping track of their fasting and postprandial glucose levels
and making targeted dietary and lifestyle changes. In almost two-thirds of women with GDM, this practical
strategy achieves glycemic goals [4]. However, despite the significance of medical nutrition treatment and its
extensive endorsement in clinical practice, there exists a paucity of evidence about the ideal diet for attaining
maternal euglycemia[5]. The efficacy of dietary therapies aimed at regulating maternal glycemia in mitigating
excessive fetal development and obesity remains uncertain [6].

1.2 Risk factor of GDM

The causes of GDM have shown several potential risk factors. A majority of these risk factors are strongly
linked to insulin sensitivity or the activity of pancreatic B-cells in insulin production [7].

One of the most serious clinical outcomes of pregnancy is GDM, which can have several causes (both genetic
and environmental). However, the most important ones are maternal obesity and nutritional inadequacies [8].
A body mass index (BMI) > 30 kg/m2 before pregnancy is a major risk factor. GDM and type 2 diabetes share
a neighborhood. Hispanic, African, and certain Asian women are more likely than Caucasian women to
acquire gestational diabetes. Excessive weight increase during pregnancy, advanced mother age, and past
gestational diabetes mellitus are also risk factors. Other studies also link prenatal weight gain to gestational
diabetes mellitus [9].

Polycystic ovary syndrome (PCOS) raises the risk of GDM due to metabolic and hormonal imbalance. It
seems to be connected more to overweight or elderly mothers than to PCOS. Lifestyle variables, notably diet,
appear to have a substantial role in first-trimester GDM [10]. Most lifestyle changes have a lasting influence
on patients; thus, it should be made before pregnancy [11]. Gestational diabetes risk factors can be adjusted
or not. Advanced mother age, ethnicity, polycystic ovarian syndrome, past GDM, and a family history of the
iliness are hereditary risk factors for gestational diabetes. Pregnant women and their parents smoking, BMI
above 30 kg/mz, poor physical activity, and food are modifiable risk factors.

1.3 Prevention of GDM

Modifying patients' dietary habits, physical activity, and glucose level management might mitigate difficulties
associated with pregnancies in individuals with GDM. The crucial element is vigilant monitoring of glucose
levels. There should be no more than 5 mmol/L (90 mg/dL) of fasting glucose and 7.8 mmol/L (140 mg/dL)
of one-hour postprandial glucose. Dietary management is the primary intervention for GDM [12].

At now, there is no organized approach for the prevention of GDM. The pathophysiology and risk factors of
T2DM and GDM, it is probable that interventions successful in avoiding T2DM can also be useful in
preventing GDM. Diet, exercise, a lower obesity prevalence, and weight gain during pregnancy are all features
that fall under this category. ldentifying demographic characteristics is crucial for mitigating the increasing
prevalence of GDM, similar to type 2 diabetes mellitus [13].
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Figure 1: Diet and supplements as potential factors in GDM prevention.
1.3.1 Individualized Diet

Pregnancy is a chance for healthcare practitioners to influence lifestyle changes, promoting better behaviors
for both the individual patient and society at large [14]. A healthy diet, like as “the Mediterranean diet, and
limiting iron-rich foods, sugar-sweetened beverages, potatoes, fatty meals”, and confections can reduce
gestational diabetes mellitus, especially in high-risk groups and before conception. Combining these drugs
can boost metabolism, minimize free radicals, and lower systemic oxidative stress. The greatest reduction in
pregnancy weight gain was achieved with dietary changes. Reduced weight gain throughout pregnancy can
have reduced gestational diabetes mellitus prevalence [15].

1.3.2 Mediterranean Diet (MedDiet)

The MedDiet is a very healthy diet. The diet consists of plant-based meals with olive oil as the primary source
of added fat, moderate red meat (fewer than two servings per week), limited processed meat (one or fewer
servings per week), eggs (two to four servings per week), moderate white meat (two servings per week), and
fish or seafood (two or more servings). Low-fat dairy products are also a key component [16]. Pistachios and
virgin olive oil, when added to the MedDiet, have been shown to prevent GDM [17]. The intervention reduced
GDM risk by 17.1% compared to 23.4% in the control group (p = 0.012). At 24-28 and 36-38 weeks of
gestation, the intervention group had significantly lower fasting blood glucose and HbA1lc than the control
group. After GDM diagnosis, 32% of the control group received insulin, compared to 19% of the intervention
group (p = 0.002).

1.3.3 Physical Activity

Physical activity therapies did not provide comparable outcomes to dietary interventions in reducing the risk
of GDM and the prevalence of macrosomic newborns in pregnant women who are overweight [18]. The
"American Dietetic Association and the American Nutrition Society" found that pregnant women who
exercised had lower adipose tissue accumulation and a lower risk of GDM. Two meta-analyses found that
organized, low- to moderate-intensity aerobic exercise regimens reduced GDM by 28-31% and gestational
weight gain by 1.1 kg between the intervention and control groups [19]. The risk of GDM was reduced by
36% when the exercise plan was continued throughout pregnancy [20].

1.3.4 Combined Diet and Physical Activity
Exercise and nutrition are said to prevent GDM. However, other studies found no effect in combining diet and
exercise. This can also be linked to poor patient exercise compliance. The largest study on food and lifestyle

changes during pregnancy, the LIMIT trial, found no benefits for gestational diabetes treatment or other
maternal outcomes, including weight increase [21]. Thangaratinam found that pregnant women who follow
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dietary advice and exercise had a 27% reduced risk of preeclampsia and a 26% lower chance of delivering a
“large-for-gestational-age (LGA)” baby than non-obese patients who get conventional treatment [22].

1.4 Dietary Fat Intake: Types and Sources

There are four categories of dietary fat: "saturated, monounsaturated, polyunsaturated, and trans-fatty acids
(present in processed foods)".

Type of Fat Description Sources
Saturated Fat Solid at room temperature; can raise butter, Red meat, palm oil,
LDL cholesterol cheese, coconut oil
Monounsaturated Liquid at room temperature; can Avocados, nuts (almonds,
Fat lower LDL cholesterol peanuts), Olive oil
Polyunsaturated Includes essential fatty acids; can Flaxseeds, Fatty fish (salmon,
Fat lower LDL cholesterol mackerel), walnuts, sunflower oil
Trans Fat Artificially created; raises LDL and Margarine, Processed foods,
lowers HDL cholesterol baked goods (cakes, cookies)
Omega-3 Fatty A category of polyunsaturated fat | Fatty fish, chia seeds, flaxseeds,
Acids advantageous for heart health walnuts
Omega-6 Fatty Another type of polyunsaturated Vegetable oils (corn, soybean,
Acids fat; supports cell growth sunflower), nuts, seeds

Dietary fats are vital macronutrients that are integral to body activities, including energy storage, hormone
synthesis, and nutrient absorption. Fats are classified into four primary categories: saturated fats, which are
generally solid at ambient temperature and present in animal products such as red meat and dairy;
monounsaturated fats, which are liquid at ambient temperature and commonly sourced from olive oil and
avocados, known to reduce harmful cholesterol levels; polyunsaturated fats, encompassing omega-3 and
omega-6 fatty acids, vital for cardiovascular health and sourced from fatty fish, seeds, and specific oils; and
trans fats, synthetically produced via hydrogenation, which can elevate harmful cholesterol levels and are
prevalent in numerous processed foods. A balanced intake of healthy fats is vital for overall health, while
minimizing harmful fats is important for reducing the risk of cardiovascular disease [23].

1.5 Molecular pathway in GDM associated with insulin resistance

In GDM, key metabolic processes altered, which correspond with the dysregulated pathways in T2DM,
including "glycolysis, beta-oxidation, and the metabolism of ketone bodies, asparagine, and one-carbon
molecules”. Furthermore, inflammation facilitated by the Toll-like receptor 4/Nuclear factor kappa B
(TLR4/NF-kB) signaling pathway is critical in the progression of GDM.

1.5.1 Glycolysis, ketone bodies, asparagine metabolic pathways, and beta-oxidation

Phosphorylation of “insulin receptor substrates (IRS-1 and IRS-2)” occurs in response to insulin binding to its
receptor (IRe) in living organisms. When IRSs are phosphorylated, two intracellular processes are initiated:
The Mitogen-Activated Protein Kinase (MAPK) cascade enhances the expression of several proteins,
particularly glucose transporter 1 and 4 (GLUT1 and GLUT4). It is the phosphatidylinositol 3-kinase (P13K)
that makes it possible for GLUT vesicles to go to the plasma membrane. The GLUT family of proteins plays
a crucial role in the uptake of glucose by cells [24].

Plasma fatty acid concentrations increase during a lowering “intracellular glucose levels, healthy pregnancy”,
indicating fatty acids interfere with insulin-mediated glucose transport. PI3K activity and IRS-1 tyrosine
phosphorylation decreased with these changes. Increasing plasma fatty acid levels requires regulating their
metabolism. Numerous studies have indicated that increasing maternal bloodstream fatty acid release
increases carnitine usage, reducing its circulation [25]. Ketone bodies, also known as "adenosine triphosphate

IJRAR25B2403 | International Journal of Research and Analytical Reviews (IJRAR) www.ijrar.org | 791



© 2025 IJRAR May 2025, Volume 12, Issue 2 www.ijrar.org (E-ISSN 2348-1269, P- ISSN 2349-5138)
(ATP) via the tricarboxylic acid (TCA)" cycle, are produced by beta-oxidation of fatty acids in mitochondria,
which is made possible by carnitine [26][27].
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Figure 2 illustrates the alteration in glycolysis, beta-oxidation, and the metabolism of ketone body and
asparagine in GDM [28].
1.5.2 One-carbon metabolic pathways

A functional group containing exactly one carbon atom is called a one carbon (1C) group. The transsulfuration
pathway, the methionine and folate cycles, and one-carbon metabolism are shown in figure 3 [29]. "Amino
acid balance, redox protection, and methylation processes” depend on 1C metabolism. During a healthy
pregnancy, the baby's intrauterine development has 1C metabolism deficiencies [30]. In women with "GDM,
serine, glycine, methionine, and histidine (1C units)" drop more, according to various studies. The cytosol and
mitochondrion can create one-carbon units by converting serine to glycine via serine
hydroxymethyltransferase. The placental SHMT meets the fetus' glycine demands. Glycine is also reduced in
T2DM and GDM women, according to various studies. Moreover, GDM is associated with heightened
oxidative stress, which stimulates glutathione manufacture owing to the placenta's enhanced antioxidant
functions aimed at mitigating oxidative damage [31].
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Figure 3 1C metabolism involves the methionine and folate cycles and the transsulfuration pathway and
requires many 1C units [28].

1.5.3 TLR4/NF-kB signaling pathway

Toll-like receptor 4 (TLR4) belongs to the Toll-like receptor (TLR) family and is a transmembrane
glycoprotein. In order to recognize Pathogen-Associated Molecular Patterns (PAMP) and start the innate
immune response, TLR4 is essential [32]. Additionally, there are two domains in TLR4: an interior Toll-
interleukin-1 receptor (TIR) and an external leucine-rich repeat (LLR). Several proteins come together to form
a complex when TLR4 detects a PAMP. Intracellular adaptor proteins are recruited by protein-protein
interactions activated by conformational changes brought about by oligomerization. Five TIR domain-
containing adaptor proteins are recognized: "MyD88 (myeloid differentiation primary response gene 88),
TIRAP (TIR domain-containing adaptor protein), TRIF (TIR domain-containing adaptor inducing IFN-p),
TRAM (TRIF-related adaptor molecule), and SARM (sterile alpha and HEAT-armadillo motifs-containing
protein)" [33].

The innate immune response is stimulated by TLRs via the use of several adaptor proteins, which initiate an
intracellular signaling cascade. Both metabolic pathways that rely on MyD88 and those that do not are
activated when TLR4 is activated. NF-kB and MAPKSs are activated by MyD88 via the pathway's signaling
proteins being phosphorylated and ubiquitinated. The synthesis of proinflammatory cytokines, such as IL-6,
is controlled by NF-«B, along with TNF-a and IL-1, upon their translocation to the nucleus. Without MyD88,
TRIF activates IRF3, which in turn generates type | interferon (IFN-1) and genes that are inducible by IFN-I.
Additionally, in subsequent stages, it triggers NF-kB and MAPK [34].

1.6 Insulin Resistance in Gestational Diabetes

GDM affects around fourteen percent of American pregnant women. GDM in mothers is characterized by
dysregulation of adipokines and insulin resistance in the periphery [35], “altered lipid metabolism, low-grade
inflammation” [36], and increased circulating free fatty acids [37]. These metabolic changes significantly
elevate the likelihood of developing type 2 diabetes mellitus in the future [38].

The importance of Adipose Tissue (AT) malfunctions in GDM. Adipose tissue dysfunction is caused by
excessive lipolysis (insulin resistance in adipocytes) and inflammation, which raises adipocyte-derived
circulating lipids and cytokines, which impair insulin-mediated glucose consumption in skeletal muscle.
Although not all fat people have adipocyte and systemic insulin resistance, obesity usually causes insulin
resistance [39]. Overweight pregnant women often develop GDM, although not all. Investigating adipose
tissue function changes during pregnancy can help explain GDM pathogenesis.
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Obese guys with high levels of Ectonucleotide Pyrophosphate Phosphodiesterase-1 (ENPP1) have adipocyte
malfunction and systemic insulin resistance (IR). ENPP1, or plasma cell membrane glycoprotein PC-1, is a
class 11 transmembrane glycoprotein that inhibits downstream signaling by interacting with the f-subunit of
the insulin receptor, downregulating insulin receptor activation. Adipocyte maturation arrest, cellular insulin
resistance, and poor Triglyceride (TG) storage result from this condition. Thirteen to fifteen Transgenic mice
studies support the mechanistic impact of ENPP1 overexpression on insulin resistance [40]. In AtENPP1 Tg
animals, which have systemic insulin resistance, liver fat accumulation, and glucose intolerance, AT-specific
ENPP1 overexpression directly affects adipocyte IR and tissue function [41][42].

1.7 Recommendations for dietary fats intake
1.7.1 Reduction in fat intake

Adults in the United States were subject to new public health restrictions in 1977 that pushed for a 30%
reduction in total fat consumption relative to calorie intake. The percentage of calories coming from fat was
28.6% and 25.3% in the Step | and Step Il diets, respectively, with 9% and 6.1% of those calories coming
from saturated sources. The early Step | diet recommendations matched those of the American Heart
Association. After 40 years, people with “low HDL-cholesterol (1.03 mmol/L) and high triacylglycerol (1.7
mmol/L)” had a much higher rate of coronary artery disease (CAD) than those with lower levels [43].

1.7.2 Effects of low-fat diets on individuals

A crucial element often overlooked in research on dietary fat responses is individual variability. In a
community of hypercholesterolemic individuals, persistent hyperresponders and minimum responders emerge
due to variations in dietary saturated fat consumption, a phenomenon not attributable to the participants'
dietary compliance. In consistent responders, high dietary saturated fat affects "baseline cholesterol ester
transfer activity, total cholesterol levels, triacylglycerols, and apolipoprotein (apo) B" [44].

1.7.3 Impact of Low-Fat Diet Recommendations on Health Outcomes

Food industry reformulated commaodities and processed foods to help consumers meet dietary fat needs. The
"National Health and Nutrition Examination Survey data-collection™ initiatives in the US show that replacing
dietary fat with carbohydrate did not reduce obesity prevalence, despite improvements in food availability.
Reduced dietary fat and increased carbohydrate consumption are linked, although carbohydrates' effect on
weight growth is unclear. Carbohydrates raise blood glucose, which releases insulin and encourages adipose
tissue growth, possibly causing weight gain. Obesity is linked to “metabolic syndrome and atherogenic
hypertriacylglycerolemia” [45].

1.7.4 Controversy over saturated fat intake

Cholesterol accounts for 15.0% of calories and total fat for 34.3% in the typical American diet. Saturated fat
makes up just 12% of calories, according to the "US Department of Agriculture and the third National Health
and Nutrition Examination Survey" combined. Many high-fat diets increase saturated fat intake. Statistics
show that saturated fats raise LDL cholesterol levels in certain people, which increases heart disease risk.
Eating without saturated fat is impossible from a practical nutritional viewpoint [46].

1.7.5 Tissue accumulation of fatty acids

Certain fats are selectively oxidized and stored in adipose tissue for energy. People with various diets have
similar fatty acid composition in their adipose tissue. Diet accounted for 25% of adipose fatty acid
composition, according to research. However, nutrition impacts tissue composition, and current study suggests
that particular fatty acids in adipose tissue signal dietary fatty acid intake [47].

1.8 Conclusion and future recommendations

The comprehensive investigation emphasizes the importance of maternal dietary fat consumption in regulating
insulin resistance in women with gestational diabetes mellitus. The study suggests that particular kinds of
dietary fats have a major influence on metabolic health during pregnancy. High saturated and trans-fat intake
is connected with increased insulin resistance, aggravating the hazards of GDM, such as poor maternal and
fetal health outcomes. However, consuming monounsaturated and polyunsaturated fats, especially from olive
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oil and fatty fish, has been linked to enhanced insulin sensitivity and glycemic management. These findings
emphasize the significance of dietary quality over fat quantity, suggesting that shifting to better fat sources
might alleviate some of the negative impacts of GDM. Furthermore, adopting dietary patterns such as the
Mediterranean diet can be a realistic approach for lowering the incidence of GDM and its long-term
consequences, including the risk of type 2 diabetes in both mothers and their kids. Thus, tailored dietary
treatments should be a key component of GDM care, with an emphasis on education and support to assist
women in making educated dietary decisions. Future study should look at the best nutritional options for
preventing and controlling GDM to improve maternal and child health outcomes. Future study should
concentrate on longitudinal studies to determine the long-term impact of different dietary fat profiles on
mother and fetal health. Additionally, studying the molecular processes underlying the association between
dietary lipids and insulin resistance can help us understand and design tailored nutritional therapies for women
who are at risk of gestational diabetes.

References

[1]. Guariguata, L., U. Linnenkamp, J. Beagley, D. R. Whiting, and N. H. Cho. "Global estimates of the
prevalence of hyperglycaemia in pregnancy.” Diabetes research and clinical practice 103, no. 2
(2014): 176-185.

[2]. Landon, Mark B., Catherine Y. Spong, Elizabeth Thom, Marshall W. Carpenter, Susan M. Ramin,
Brian Casey, Ronald J. Wapner et al. A multicenter, randomized trial of treatment for mild gestational
diabetes.” New England Journal of Medicine 361, no. 14 (2009): 1339-1348.

[3]. Koletzko, Berthold, Brigitte Brands, Michael Chourdakis, Simone Cramer, Veit Grote, Christian
Hellmuth, Franca Kirchberg et al. "The Power of Programming and the EarlyNutrition project:
opportunities for health promotion by nutrition during the first thousand days of life and
beyond." Annals of Nutrition and Metabolism 64, no. 3-4 (2014): 187-196.

[4]. Diabetes, Preexisting. "13. Management of Diabetes in Pregnancy." Diabetes Care 40, no. 1 (2017):
S114-S119.

[5]. Hernandez, Teri L., Rachael E. VVan Pelt, Molly A. Anderson, Melanie S. Reece, Regina M. Reynolds,
Becky A. de la Houssaye, Margaret Heerwagen et al. "Women with gestational diabetes mellitus
randomized to a higher—complex carbohydrate/low-fat diet manifest lower adipose tissue insulin
resistance, inflammation, glucose, and free fatty acids: a pilot study.” Diabetes care 39, no. 1 (2016):
39-42.

[6]. Yamamoto, Jennifer M., Joanne E. Kellett, Montserrat Balsells, Apolonia Garcia-Patterson, Eran
Hadar, Ivan Sola, Ignasi Gich et al. "Gestational diabetes mellitus and diet: a systematic review and
meta-analysis of randomized controlled trials examining the impact of modified dietary interventions
on maternal glucose control and neonatal birth weight." Diabetes care 41, no. 7 (2018): 1346-1361.

[7].  Plows, Jasmine F., Joanna L. Stanley, Philip N. Baker, Clare M. Reynolds, and Mark H. Vickers. "The
pathophysiology of gestational diabetes mellitus." International journal of molecular sciences 19, no.
11 (2018): 3342.

[8]. Hanson, Mark A., Peter D. Gluckman, Ronald CW Ma, Priya Matzen, and Regien G. Biesma. "Early
life opportunities for prevention of diabetes in low- and middle-income countries." BMC Public
Health 12 (2012): 1-9.

IJRAR25B2403 | International Journal of Research and Analytical Reviews (IJRAR) www.ijrar.org | 795



© 2025 IJRAR May 2025, Volume 12, Issue 2 www.ijrar.org (E-ISSN 2348-1269, P- ISSN 2349-5138)

9.

[10].

[11].

[12].

[13].

[14].

[15].

[16].

[17].

[18].

[19].

[20].

Morisset, Anne-Sophie, Annie St-Yves, Johanne Veillette, S. John Weisnagel, André Tchernof, and
Julie Robitaille. "Prevention of gestational diabetes mellitus: a review of studies on weight
management.” Diabetes/metabolism research and reviews 26, no. 1 (2010): 17-25.

Ruiz-Gracia, Teresa, Alejandra Duran, Manuel Fuentes, Miguel A. Rubio, Isabelle Runkle, Evelyn F.
Carrera, Maria J. Torrejon et al. "Lifestyle patterns in early pregnancy linked to gestational diabetes
mellitus diagnoses when using IADPSG criteria. The St Carlos gestational study.” Clinical
Nutrition 35, no. 3 (2016): 699-705.

Mclintyre, H. David, Patrick Catalano, Cuilin Zhang, Gernot Desoye, Elisabeth R. Mathiesen, and Peter
Damm. "Gestational diabetes mellitus.” Nature reviews Disease primers 5, no. 1 (2019): 47.
Silva-Zolezzi, Irma, Tinu Mary Samuel, and Jorg Spieldenner. "Maternal nutrition: opportunities in
the prevention of gestational diabetes.” Nutrition reviews 75, no. suppl_1 (2017): 32-50.
Donazar-Ezcurra, Mikel, Cristina Lopez-del Burgo, and Maira Bes-Rastrollo. "Primary prevention of
gestational diabetes mellitus through nutritional factors: a systematic review." BMC pregnancy and
childbirth 17 (2017): 1-5.

Dornhorst, A., and G. Frost. "The principles of dietary management of gestational diabetes: reflection
on current evidence." Journal of Human Nutrition and Dietetics 15, no. 2 (2002): 145-156.
Thangaratinam, Shakila, Ewelina Rogozinska, Kate Jolly, S. Glinkowski, T. Roseboom, J. W.
Tomlinson, Regina Kunz, B. W. Mol, Aravinthan Coomarasamy, and Khalid S. Khan. "Effects of
interventions in pregnancy on maternal weight and obstetric outcomes: meta-analysis of randomised
evidence." Bmj 344 (2012).

Bach-Faig, Anna, Elliot M. Berry, Denis Lairon, Joan Reguant, Antonia Trichopoulou, Sandro
Dernini, F. Xavier Medina et al. "Mediterranean diet pyramid today. Science and cultural
updates.” Public health nutrition 14, no. 12A (2011): 2274-2284.

Assaf-Balut, Carla, Nuria Garcia de la Torre, Alejandra Duran, Manuel Fuentes, Elena Bordil, Laura
Del Valle, Cristina Familiar et al. "A Mediterranean diet with additional extra virgin olive oil and
pistachios reduces the incidence of gestational diabetes mellitus (GDM): A randomized controlled
trial: The St. Carlos GDM prevention study.” PL0oS One 12, no. 10 (2017): e0185873.

Tieu, Joanna, Emily Shepherd, Philippa Middleton, and Caroline A. Crowther. "Dietary advice
interventions in pregnancy for preventing gestational diabetes mellitus."” Cochrane Database of
Systematic Reviews 1 (2017).

Russo, Lindsey M., Carrie Nobles, Karen A. Ertel, Lisa Chasan-Taber, and Brian W. Whitcomb.
"Physical activity interventions in pregnancy and risk of gestational diabetes mellitus: a systematic
review and meta-analysis." Obstetrics & Gynecology 125, no. 3 (2015): 576-582.

Sanabria-Martinez, G., A. Garcia-Hermoso, R. Poyatos-Leon, C. Alvarez-Bueno, M. Sanchez-Lopez,
and V. Martinez-Vizcaino. "Effectiveness of physical activity interventions on preventing gestational
diabetes mellitus and excessive maternal weight gain: a meta-analysis." BJOG: An International
Journal of Obstetrics & Gynaecology 122, no. 9 (2015): 1167-1174.

IJRAR25B2403 | International Journal of Research and Analytical Reviews (IJRAR) www.ijrar.org | 796



© 2025 IJRAR May 2025, Volume 12, Issue 2 www.ijrar.org (E-ISSN 2348-1269, P- ISSN 2349-5138)

[21].

[22].

[23]

[24].

[25].

[26].

[27].

[28].

[29].

[30].

[31]

[32]

[33].

Dodd, Jodie M., Deborah Turnbull, Andrew J. McPhee, Andrea R. Deussen, Rosalie M. Grivell, Lisa
N. Yelland, Caroline A. Crowther, Gary Wittert, Julie A. Owens, and Jeffrey S. Robinson. "Antenatal
lifestyle advice for women who are overweight or obese: LIMIT randomised trial." Bmj 348 (2014).
Mierzynski, Radzistaw, Elzbieta Poniedziatek-Czajkowska, Maciej Sotowski, and Magdalena
Szydetko-Gorzkowicz. "Nutrition as prevention factor of gestational diabetes mellitus: A narrative
review." Nutrients 13, no. 11 (2021): 3787.

Morris, Andrew. "Dietary fats and implications for patients with chronic kidney disease.” journal of
renal nursing 7, no. 3 (2015): 110-113.

Castrejon, Vicente, Roxana Carb6, and Martin Martinez. "Mecanismos moleculares que intervienen
en el transporte de la glucosa." Revista de Educacion Bioguimica 26, no. 2 (2007): 49-57.

Ringseis, Robert, Nicole Hanisch, Gregor Seliger, and Klaus Eder. "Low availability of carnitine
precursors as a possible reason for the diminished plasma carnitine concentrations in pregnant
women." BMC Pregnancy and Childbirth 10 (2010): 1-5.

Grube, Markus, Henriette Meyer Zu Schwabedissen, Katrin Draber, Damaris Prager, Klaus-Uwe
Modritz, Knud Linnemann, Christoph Fusch, Gabriele Jedlitschky, and Heyo K. Kroemer. "Expression,
localization, and function of the carnitine transporter octn2 (slc22a5) in human placenta." Drug
metabolism and disposition 33, no. 1 (2005): 31-37.

Arenas, Joaquin, Juan C. Rubio, Miguel A. Martin, and Yolanda Campos. "Biological roles of L-
carnitine in perinatal metabolism." Early human development 53 (1998): S43-S50.

Guevara-Ramirez, Patricia, Elius Paz-Cruz, Santiago Cadena-Ullauri, Viviana A. Ruiz-Pozo, Rafael
Tamayo-Trujillo, Maria L. Felix, Daniel Simancas-Racines, and Ana Karina Zambrano. "Molecular
pathways and nutrigenomic review of insulin resistance development in gestational diabetes
mellitus.” Frontiers in Nutrition 10 (2023): 1228703.

Montelongo, Adela, Miguel Angel Lasuncion, Luis Felipe Pallardo, and Emilio Herrera. "Longitudinal
study of plasma lipoproteins and hormones during pregnancy in normal and diabetic
women." Diabetes 41, no. 12 (1992): 1651-1659.

Knight, Anna K., Hea Jin Park, Dorothy B. Hausman, Jennifer M. Fleming, Victoria L. Bland, Gisselle
Rosa, Elizabeth M. Kennedy et al. "Association between one-carbon metabolism indices and DNA
methylation status in maternal and cord blood." Scientific reports 8, no. 1 (2018): 16873.
Ramirez-Emiliano, Joel, Martha E. Fajardo-Araujo, Ismael Zudiga-Trujillo, Victoriano Pérez-
Vézquez, Cuauhtémoc Sandoval-Salazar, and Jessica K. Ornelas-Vazquez. "Mitochondrial content,
oxidative, and nitrosative stress in human full-term placentas with gestational diabetes
mellitus." Reproductive Biology and Endocrinology 15 (2017): 1-8.

Akira, Shizuo. "Toll-like receptor signaling.” Journal of Biological Chemistry 278, no. 40 (2003):
38105-38108.

O'Neill, Luke AJ, and Andrew G. Bowie. "The family of five: TIR-domain-containing adaptors in

Toll-like receptor signalling.” Nature Reviews Immunology 7, no. 5 (2007): 353-364.

IJRAR25B2403 | International Journal of Research and Analytical Reviews (IJRAR) www.ijrar.org | 797



© 2025 IJRAR May 2025, Volume 12, Issue 2 www.ijrar.org (E-ISSN 2348-1269, P- ISSN 2349-5138)

[34].

[35].

[36].

[37]

[38].

[39].

[40].

[41].

[42].

[43].

[44].

[45].

[46].

[47].

Verstrepen, Lynn, Tine Bekaert, T-L. Chau, Jan Tavernier, Alain Chariot, and Rudi Beyaert. "TLR-4,
IL-1R and TNF-R signaling to NF-«B: variations on a common theme." Cellular and molecular life
sciences 65 (2008): 2964-2978.

Alfadhli, Eman M. "Gestational diabetes mellitus.” Saudi medical journal 36, no. 4 (2015): 399.
Khan, Radhia, Khurshid Ali, and Zakkia Khan. "Socio-demographic risk factors of gestational diabetes
mellitus.” Pakistan journal of medical sciences 29, no. 3 (2013): 843.

Lin, Pei-Chao, Chich-Hsiu Hung, Te-Fu Chan, Kuan-Chia Lin, Yu-Yun Hsu, and Ya-Ling Tzeng.
"The risk factors for gestational diabetes mellitus: A retrospective study.” Midwifery 42 (2016): 16-
20.

Zhang, Cuilin, Shristi Rawal, and Yap Seng Chong. "Risk factors for gestational diabetes: is prevention
possible?" Diabetologia 59, no. 7 (2016): 1385-1390.

Behboudi-Gandevani, Samira, Mina Amiri, Razieh Bidhendi Yarandi, and Fahimeh Ramezani
Tehrani. "The impact of diagnostic criteria for gestational diabetes on its prevalence: a systematic
review and meta-analysis." Diabetology & metabolic syndrome 11 (2019): 1-18.

Matthews, David R., John P. Hosker, Aram S. Rudenski, B. A. Naylor, David F. Treacher, and
RC3899825 Turner. "Homeostasis model assessment: insulin resistance and B-cell function from
fasting plasma glucose and insulin concentrations in man." diabetologia 28 (1985): 412-419.
Gangakhedkar, Gauri R., and Atul P. Kulkarni. "Physiological changes in pregnancy.” Indian Journal
of Critical Care Medicine: Peer-reviewed, Official Publication of Indian Society of Critical Care
Medicine 25, no. Suppl 3 (2021): S189.

Tumurbaatar, Batbayar, Aaron T. Poole, Gayle Olson, Michel Makhlouf, Hanaa S. Sallam, Shwetha
Thukuntla, Sucharitha Kankanala et al. "Adip ose tissue insulin resistance in gestational
diabetes.” Metabolic syndrome and related disorders 15, no. 2 (2017): 86-92.

Castelli, William P. "Epidemiology of triglycerides: a view from Framingham." The American journal
of cardiology 70, no. 19 (1992): H3-H9.

Cox, Charlotte, Jim Mann, Wayne Sutherland, and Madeleine Ball. "Individual variation in plasma
cholesterol response to dietary saturated fat." Bmj 311, no. 7015 (1995): 1260-1264.

Austin, Melissa A. "Plasma triglyceride and coronary heart disease.” Arteriosclerosis and thrombosis:
a journal of vascular biology 11, no. 1 (1991): 2-14.

Standing Committee on the Scientific Evaluation of Dietary Reference Intakes, Subcommittee on
Interpretation, Uses of Dietary Reference Intakes, Subcommittee on Upper Reference Levels of
Nutrients, Panel on the Definition of Dietary Fiber, and Panel on Macronutrients. Dietary reference
intakes for energy, carbohydrate, fiber, fat, fatty acids, cholesterol, protein, and amino acids. National
Academies Press, 2005.

German, J. Bruce, and Cora J. Dillard. "Saturated fats: what dietary intake.” The American journal of
clinical nutrition 80, no. 3 (2004): 550-559.

IJRAR25B2403 | International Journal of Research and Analytical Reviews (IJRAR) www.ijrar.org | 798



