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ABSTRACT: 
Medical nutritional therapy (MNT) is the cornerstone of GDM management, emphasizing a balanced macronutrient intake to maintain normoglycemia and prevent excessive weight gain in both mother and fetus. Nutritional guidelines recommend a diet with a low glycemic index, adequate fiber, and controlled carbohydrate intake to moderate postprandial glucose levels. Glucose intolerance, which was initially identified during pregnancy, is the hallmark of gestational diabetes mellitus (GDM), a growing public health concern, and individualized nutritional interventions are essential for optimizing maternal and fetal outcomes. Furthermore, dietary supplements such vitamin D3, myoinositol, and omega-3 fatty acids have demonstrated promise in enhancing metabolic balance and lowering the risk of negative effects. Pregnancy glucose intolerance may be made worse by insulin resistance, chronic inflammation, and hormonal abnormalities linked to polycystic ovarian syndrome (PCOS). Poor outcomes for mothers and newborns may result from PCOS and GDM co-occurring, however the effects are unclear and the data is still contradictory. The primary objectives of preventative strategies include early identification of high-risk individuals, lifestyle change, and weight control prior to conception. To lower the risk of long-term consequences like cardiovascular disease, GDM patients must manage comorbidities including hypertension and dyslipidemia. Beyond probiotics, novel approaches to gut microbiota regulation have surfaced as promising means of enhancing insulin sensitivity and lowering inflammation linked to GDM, such as dietary interventions high in fiber and polyphenols. A comprehensive, evidence-based strategy to nutritional therapy can improve metabolic control in GDM and lower long-term health concerns for women and their offspring.
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1. INTRODUCTION:
Glucose intolerance that begins or is initially identified during pregnancy is known as gestational diabetes mellitus (GDM). Therefore, routine glucose tolerance test, which is now performed on otherwise healthy people, results in GDM. GDM is typified by the pancreatic B-cell activity that is insufficient to meet the body's glucose production requirements, just like other types of hyperglycaemias. The information that is now available indicates that the same range of factors that induce hyperglycaemia in general such as insulin resistance, autoimmune illness, and monogenic causes also produce κ-cell abnormalities in GDM. GDM thus has a lot of potential as a condition to investigate the pathophysiology of diabetes and to design and test diabetes prevention therapies because it frequently depicts diabetes in evolution (Dolatkhah et al.,2015)).
About 5% of pregnancies result in gestational diabetes mellitus (GDM), though exact rates vary greatly based on the criteria applied and the demographics of the population. As the obesity epidemic worsens, the prevalence is predicted to rise. GDM-affected pregnancies put mother and infant are both at risk because of the increased risk of shoulder dystocia, macrosomia, neonatal hypoglycemia, surgical vaginal delivery, and caesarean sections. Women who are pregnant and have a history of GDM are at an increased risk of developing type 2 diabetes mellitus (T2DM) in subsequent years. Additionally, their children have a higher likelihood of facing obesity and early onset T2DM (kampmann, U., et al., 2015). Because of these factors, it is crucial to give GDM careful consideration. For this reason, this review aims to address a variety of clinical problems related to GDM, including challenges linked to epidemiology, diagnostic standards and evaluation; pathologic basis of GDM; methods of treating and preventing GDM; and ramifications of GDM for mothers and children in both the short and long term. (kampmann et al., 2015).
Table 1: Comparison of various dietary interventions' approaches and objectives (Petroni et al., 2021).
	Aspect
	Meal Plan Prescription
	Nutritional Guidance
	Behavioural Therapy

	Dietary Approach
	Strict meal schedules with specific food portions and substitutions.
	Suggestions for food choices within a balanced diet.
	Customized approach integrating diet and exercise.

	Patient Involvement
	Passive following of structured meal plans.
	Actively learning healthy eating habits.
	Actively making changes in behaviour and decision-making.

	Therapist’s Role
	Provides prescribed solutions and enforces caloric intake.
	Educates on healthy living and offers personalized advice.
	Fosters self-confidence, identifies challenges, and offers solutions.

	Objectives of Treatment
	Focus on weight loss or meeting HbA1c goals.
	Aims to stabilize blood sugar and teach lifelong dietary management.
	Focus on lasting behaviour changes and ongoing lifestyle management.

	Duration of Treatment
	Short-term, with frequent adjustments based on progress.
	Lifelong commitment to healthy eating and glucose control.
	Long-term focus on maintaining healthy habits and consistent behavior change.

	Psychological Support
	Minimal, mainly cantered on adherence to the prescribed diet.
	Support through education and adapting to a new lifestyle.
	Support for problem-solving, mindset changes, and managing environmental triggers.

	Additional Elements
	None.
	Includes guidance on both diet and physical activity.
	Emphasis on problem-solving, managing environmental cues, and cognitive changes.



2. METHODS AND AREAS OF RESEARCH
This review article was created by carrying out a thorough literature search on PubMed and Google Scholar to find pertinent research and review articles. To ensure the inclusion of high-quality evidence, priority was given to peer-reviewed articles, clinical guidelines, and reputable scientific sources. The search was fine-tuned using keywords and Boolean operators, and studies were chosen for their pertinence to the subject. The gathered data underwent critical analysis and thematic organization to showcase current understanding, pinpoint gaps, and propose future avenues for exploration.
3. Placenta- Organ of Metabolism: 
The placenta is made up of certain epithelial cell types, known as trophoblast cells, which are found at the maternal-fetal interface between mesenchymal cells and vasculature. It reacts to the surroundings to preserve fetal viability, acting as a sort of metabolic mirror of the mother's and foetus’s health status (Carrasco-Wong et al., 2020).
 Two layers that control the flow of nutrients from the mother to the foetus make up the placental barrier: the fetal capillary endothelium and the syncytiotrophoblast (SCTB), which lines the glands and constitutes the placenta's carrying membrane. These cells have two polarized membranes: the basal plasma membrane (BM) on the foetus' side and the microvillous membrane (MVM) facing the maternal circulation Since placental glucose transfer is the only source of glucose for the foetus when gluconeogenesis is not significant, glucose acts as the primary energy substance for the fetal-placental phase (Blundell et al., 2016). 
GLUTs, SLC2, sodium-coupled transporters, and the newly identified SCL50 conveyors are the three categories of protein-based insoluble transmitters that facilitate glucose transport. With a three-fold higher density in MVM, GLUT1 is the main glucose transporter. It increases during pregnancy to fulfil the increased requirement for fetal development. As pregnancy progresses, Glucose from the placenta absorption rises because the capacity for glucose passage from placenta to foetus (PGT) rises by approximately eight times. In GDM newborns, maternal fats seem to be the most crucial factors affecting embryonic development, and various disturbances in fatty acid regulation have been documented during diabetic pregnancies. Mother's lipid deficits in gestational diabetes mellitus (GDM) can increase the foetus's exposure to lipids, as evidenced by the positive correlations between maternal triacylglycerols (TAGs) and non-esterified fatty acids (NEFAs) and newborn masse and fat mass (FM) in GDM gestations (Parrettini et al., 2020).
Placental lipid transport and biology are influenced by the mother's nutrition and metabolic state. Although nutritional fats may indirectly affect transfer of lipids by the placenta, such as omega-3 fatty element acids are believed to influence placental antioxidant stress and inflammation. Additionally, the nutritional structure may immediately affect the fatty element acid pool that the placenta can absorb. Placental fatty acid transfer has been found to be altered by maternal GDM and obesity; however, more research is required to fully comprehend the processes underlying these unique placental changes on lipid transport and metabolism. (Parrettini et al., 2020).
3.1 Metabolic Adaptations in Pregnancy: 
Insulin resistance (IR), which is necessary to sustain the developing fetus, is one of the major metabolic alterations brought on by pregnancy. Placental hormones, which mostly influence skeletal muscle and adipose tissue, start to change the mother's metabolism toward a more insulin-resistant state around the middle of pregnancy. Despite being physiological, this process is essential for supplying the energy required for fetal growth, particularly during the third trimester. The two primary metabolic phases of pregnancy are the "anabolic" phase in the early stages, which concentrates on increasing the mother's lipid-based energy reserves, and the "catabolic" phase in the 2nd and 3rd trimesters, which promotes fetal growth by decreasing insulin sensitivity and raising levels of glucose and free fatty acids (FFAs). A 50% reduction in insulin sensitivity hinders insulin-stimulated glucose absorption and increases endogenous glucose synthesis through gluconeogenesis. To fulfill the needs of the fetus, the mother's liver produces more glucose even though her blood glucose levels are lower. Insulin resistance is already present in women with obesity or gestational diabetes mellitus (GDM), and it exacerbates throughout pregnancy, leading to increased insulin resistance and changes in metabolic pathways. Increased fat accumulation during the anabolic phase and improved fat breakdown during the catabolic phase are two further modifications in lipid metabolism. Fasting increases the rate of lipolysis and ketogenesis, which preserves glucose for the fetus while supplying fatty acids and ketone bodies for the mother's energy. Although ketones aid in the development of the fetus's brain, too much ketosis in the mother can result in problems like stillbirth, neurophysiological abnormalities, and congenital deformities. Therefore, controlling fasting ketosis during pregnancy is essential to avoiding these negative consequences (Sibiak et al., 2020). 
3.2 How does PCOS Cause Gestational Diabetes: 
Through a number of interrelated factors, polycystic ovarian syndrome (PCOS) considerably raises the risk of gestational diabetes mellitus (GDM): 
1. Hyperinsulinemia and Insulin Resistance: Insulin resistance is common in PCOS-afflicted women, which results in compensatory hyperinsulinemia (Joham et al., 2016) This disorder may affect the metabolism of glucose, raising the risk of gestational diabetes mellitus during pregnancy (zheng et al., 2016)
2. Obesity and the Buildup of Visceral Fat: Women with PCOS frequently suffer from obesity, especially visceral fat accumulation. This distribution of fat raises the risk of GDM by causing inflammation and increased insulin resistance. (Khomami et al., 2018)
3. Chronic Inflammation: PCOS frequently causes low-grade chronic inflammation, which can disrupt insulin signalling pathways and lead to insulin resistance, raising the risk of GDM (Pilto et al., 2015).
4. Excessive testosterone: The hypothalamic-pituitary-ovarian (HPO) axis can be upset by elevated levels of male hormones (androgens) in PCOS, which can result in anovulation and irregular menstrual cycles. (Krayyem et al., 2017) Additionally, insulin resistance and the ensuing risk of GDM may be exacerbated by this hormonal imbalance. (Zheng et al., 2017)
5. Genetic Variables: GDM may be more likely to develop in women with PCOS who have specific genetic variations linked to insulin resistance and beta-cell malfunction. (Ren et al., 2020) Insulin resistance can be managed and the risk of diabetes decreased by addressing it with lifestyle changes including consistent exercise and a healthy diet (Pineda et al., 2020).
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Fig.1. Mechanisms Linking Polycystic Ovary Syndrome (PCOS) to Gestational Diabetes Mellitus (GDM)"
4. Innovative Strategies for Gut Microbiota Modulation Beyond Probiotics in (GDM) 
There is growing evidence that the pathophysiology of gestational diabetes mellitus (GDM), a disorder marked by glucose intolerance during pregnancy, is significantly influenced by dysbiosis of the gut microbiota. In order to enhance metabolic outcomes in GDM, a number of novel approaches have been investigated to modify the gut microbiota in addition to conventional probiotic therapy (Calabuig et al., 2017)
4.1  Prebiotics and Postbiotics:
4.1.1Prebiotics: Inulin and fructooligosaccharides are examples of non-digestible food ingredients that support the development of good gut flora. 
4.1.2 Postbiotics: Probiotics create bioactive substances during fermentation, such as butyrate and other short-chain fatty acids (SCFAs), These substances may lower the risk of GDM by improving glucose metabolism and lowering inflammation. (Jiang et al., 2022)
4.2 Dietary Interventions: The gut microbiota is significantly affected by diet. Microbial diversity and the development of good bacteria can be encouraged by diets high in fiber, polyphenols, and fermented foods. Pregnant women who follow such eating patterns have been shown to have better insulin sensitivity and less inflammation (Visiedo et al., 2022). 
4.3 Fecal Microbiota Transplantation (FMT): FMT restores a balanced microbiota by transferring stool from a healthy donor to the recipient's gastrointestinal tract. Its potential to modify gut microbiota in GDM is being investigated, however it is mostly used to treat recurrent Chloridoids difficil infections. Some studies have shown improvements in metabolic indices. (Siemers et al., 2023)
4.4 Environmental Exposure: Frequent exposure to natural settings can improve the diversity of microorganisms in the gut. Particularly in the early years of life, exposure to a variety of environmental bacteria may boost immunity and lower the likelihood of developing certain illnesses, such as metabolic conditions like GDM. (Asemi et al., 2023)
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Fig.2. Role of Gut Microbiota Dysbiosis in the Pathogenesis of Gestational Diabetes Mellitus (GDM)
5. Medical nutritional therapy
MNT is essential to the entire diabetes management, and individuals with gestational diabetes should work closely with their medical team to create a customized meal plan. An absolute decrease of up to 1.9% in glycated A1C haemoglobin may be seen if these individuals receiving treatment are directed to a certified dietician or a nutritionist skilled in treating diabetes specifically (Lindsay et al., 2015). It has also been suggested that continuous dietary counselling combined with wearable technology and smartphone apps can help with real-time food intake assessment, improve adherence, and boost self-efficacy and motivation. Management of gestational diabetes mellitus (GDM) and reduction of maternal and fetal problems depend on Medical Nutrition Therapy (MNT), self-monitoring of blood glucose (SMBG), and frequent physical exercise. MNT should be customized for every person cultural, educational, and familial circumstances; psychological support is crucial for enhancing adherence. Exercise that increases insulin sensitivity, like walking or mild resistance training, is advised for 30 minutes each day. In order to guide modifications to the treatment strategy, SMBG assists in identifying glycemic trends. When glycemic control is achieved early, pharmaceutical interventions are less necessary. Glycemic objectives include fasting glucose levels A 1-hour postprandial glucose level below 140 mg/dL, a 2-hour postprandial glucose level below 120 mg/dL, and a fasting glucose level below 95 mg/dLeven though MNT is commonly acknowledged as the cornerstone of managing GDM, calorie intake needs to be carefully controlled to avoid ketosis. This is especially important for overweight and obese women, who should focus on decreasing weight gain rather than encouraging weight loss. According to international guidelines, personalized care is crucial for achieving the best possible results for mother's and baby alike, with an emphasis on lifestyle changes both before and throughout pregnancy (Vasile et al., 2021).
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· Nutrient Recommendations for Gestational Diabetes
Table 2: Suggestions for Nutrition in the Management of Gestational Diabetes
Here’s a table with nutritional recommendations for gestational diabetes:
	Category
	Recommendation

	Calorie Intake
	To manage weight, target an intake of 30–35 kcal/kg/day, tailoring this to the individual’s specific needs and the stage of pregnancy. Do not drastically reduce calorie intake.

	Macronutrient Distribution
	The optimal macronutrient distribution is balanced, with about 45–50% carbohydrates, 20–25% protein, and 25–30% fat. Steer clear of significant carbohydrate spikes.

	Carbohydrates
	Concentrate on foods with a low glycemic index (GI), such as non-starchy vegetables, whole grains, legumes, and fruits. Restrict foods with a high glycemic index (GI), such as white bread and sweets, to a minimum.

	Sugars
	Stay away from sugary beverages and foods with a high sucrose content. Utilize non-nutritive sweeteners as needed. Choose beverages without added sugar and foods that contain natural sugars.

	Fibers
	Target a daily intake of 25–30 g, ensuring that at least one-third comes from soluble fiber to aid in regulating blood sugar levels.

	Proteins
	To sustain muscle mass, target a daily intake of 1.0–1.5 g/kg of body weight. Protein sources ought to be lean and well-balanced, including poultry, fish, eggs, and legume

	Fats
	Incorporate healthy fats (like monounsaturated and omega-3 fatty acids) to make up 20–35% of your total caloric intake. Stay away from trans fats and restrict saturated fats to under 10% of your caloric intake.


	Micronutrients & Vitamins
	Make sure to take in sufficient amounts of folic acid, calcium, vitamin D, and iron, as these are essential during pregnancy. Keep an eye out for any deficiencies

	Sodium
	For individuals with hypertension or edema, it is crucial to restrict sodium consumption to below 2,300 mg per day.

	Alcohol
	Completely refrain from consuming alcohol while pregnant because of the possible dangers it poses to the developing infant.

	Dietary Pattern
	Maintain a nutritious diet emphasizing unprocessed foods, low-fat proteins, beneficial fats, non-starchy vegetables, and whole-grain products. A good model is the Mediterranean-style diet.


This table offers a balanced and health-conscious approach to managing gestational diabetes through diet (Petroni et al., 2021).
6. Nutritional supplements for Metabolic control of GDM 
There is increasing interest in new GDM medicines and preventative measures because of the numerous doubts about the efficacy and safety of the medications that are currently on the market as well as the dearth of preventative measures. One interesting way to do this is through nutritional supplements. Given that dietary factors significantly influence the chance of GDM, using dietary supplements could be a secure, cost-effective, and successful way to treat the condition. The next section discusses the available data supporting the use of dietary supplements to address GDM, and the table provides a summary (Plows et al., 2019).
Table 3: Studies on dietary supplements in order to manage gestational diabetes mellitus (GDM) in summary (Plows et al., 2019).
	Supplement
	Study Type
	Dose
	Duration
	Outcome
	Effects
	Citation

	Inositol
	Animal (rat/mice)
	0.5 mg/mL/day - 7.2 mg/mL MI
	12 days – Pregnancy
	Defects in the neural tube and metabolic indicators
	Reduced glucose, weight gain
	(Khandelwal et al., 1998) 

	Vitamin D
	Human RCT
	50,000 IU, 2000-4000 IU
	6 weeks – Delivery
	Fasting blood measures
	Reduced glucose, insulin, LDL
	(Zhang et al., 2016) 

	Vitamin B6
	Human intervention
	100 mg/day
	14 days
	Tolerance to oral glucose

	Enhanced ability to tolerate glucose
	(Spellacy et al, 1977) 

	Magnesium
	Human RCT
	250 mg/day
	6 weeks
	Measures of fasting blood

	Decreased triglycerides, insulin, and glucose
	(Asemi et al., 2015)

	Selenium
	Human RCT
	200 μg/day
	6 weeks
	Fasting blood measures
	Reduced glucose, insulin, CRP
	(Asemi et al., 2015

	Zinc
	Human RCT
	233 mg - 30 mg
	6-8 weeks
	Inflammation, blood measures
	Reduced CRP, no effect on fasting glucose
	(Karamanli et al.,2016)

	Fiber
	Human intervention
	20-80 g
	Until delivery
	Levels of blood sugar.
	No impact on blood sugar levels
	(Reece et al., 1993)

	Fatty Acids
	Animal (rat) / Human RCT
	47.2 mg/g n-6/n-3, 1000 mg
	Pregnancy - 6 weeks
	Antioxidant status, inflammatory markers
	Improved lipids, CRP, hospitalizations
	(Jamilian et al., 2016)

	Probiotics
	Human RCT
	Various strains (CFU/g)
	4-8 weeks
	Blood glucose, inflammation
	Reduced weight gain, improved glucose, CRP
	(Dolatkhah et al., 2015)



5.1 Inositol as a GDM Treatment
Carbohydrates including fruits, nuts, and cereals contain inositol, especially myo-inositol (MI), which is essential for insulin signalling and cellular functions. It can enhance insulin sensitivity and is made by the body from glucose; a lack of it has been connected to diseases including gestational diabetes mellitus (GDM), polycystic ovarian syndrome (PCOS), and type 2 diabetes (T2DM). Supplementing with MI It's been demonstrated to reduce blood sugar levels and prevent embryonic neural tube abnormalities in animal models of GDM. MI supplementation (4g/day) dramatically lowered insulin, rapid glucose level, and levels of insulin resistance while raising adiponectin, but it had no effect on gestational weight gain, according to a human RCT involving 69 women. blinding and using only Caucasian women in the sample. Even so, the trial had drawbacks, such as a sample of solely Caucasian women and no blinding (Lindsay et al., 2015).
5.2 Vitamins as a GDM Treatment
A healthy pregnancy depends on the balance of micronutrients, as deficiencies in folic acid (vitamin B9) can result in serious consequences such neural tube abnormalities. Additionally, research have demonstrated that vitamin B3 deficiency is associated with congenital abnormalities and that B vitamin supplements can epigenetically alter embryonic gene expression. This implies that early micronutrient supplementation may help prevent diseases like gestational diabetes mellitus (GDM) and have long-lasting developmental consequences (Plows, J. F., et al., 2019). The most researched vitamin in GDM is vitamin D, as deficits in this vitamin are closely linked to the disease. Vitamin D supplementation has been shown to lower In women with GDM, fasting blood sugar, resistance to insulin (HOMA-IR), bad cholesterol (LDL), and a hormone called insulin Higher dosages (e.g., 4000 IU) significantly reduce cholesterol and insulin resistance, according to another research. The effects of vitamin D supplementation throughout time on the mother and baby are still unknown, though. Although results are still uncertain, vitamin B6 has also been investigated for the treatment of GDM and has been shown in small studies to enhance glucose tolerance. Despite these realizations, nothing is known about vitamin supplementation for GDM (Akbari et al., 2017).
5.3 Minerals as a GDM Treatment:
Magnesium has demonstrated encouraging outcomes in the few minerals that have been evaluated for the treatment of GDM. Women with GDM who took 250 mg of magnesium daily for six weeks showed improvements in lipids, HOMA-IR, serum insulin, fasting glucose, neonatal hyperbilirubinemia, and hospitalization rates. These effects might result from magnesium's anti-inflammatory, hyperlipidaemia lowering, and insulin-secretion-stimulating qualities. In another study, 200 μg of selenium supplementation decreased indicators for oxidative stress, insulin, fasting glucose, and C-reactive protein. A lesser dose of 60 μg, however, had no impact. Pregnancy outcomes were unaffected by zinc supplementation (233 mg for 6 weeks), although it did increase inflammation and antioxidant capacity. A lower zinc dosage (30 mg/day) in another trial had no impact on insulin resistance or amounts of blood sugar (Kishimoto et al., 2010)
5.4 Fibre as a GDM Treatment:
Fiber supplementation in GDM has been the subject of one study, which was released in 1993 In addition to a high-fibre diet, non-insulin-requiring GDM patients were given a high-fiber drink. Three groups—those with less than 20 g, 40–60 g, and 70–80 g of fiber daily—were compared. Nevertheless, there were no variations in postprandial or mean blood glucose, indicating that fiber supplementation has no beneficial effects on GDM. However, considering the findings that high-fiber diets are protective against GDM, more research might be helpful (Mao et al., 2010).                             
5.5 Fatty acids as a GDM Treatment
Because omega-3 fatty acids have an inverse relationship with GDM, they have been investigated as a possible therapy. Omega-3 lowers fetal macrosomia and hyperlipidaemia, according to rat studies. In a double-blind study of women with GDM, taking 1000 mg of omega-3 for six weeks decreased hospitalization and infant hyperbilirubinemia while also improving maternal blood hs-CRP and malondialdehyde levels. In contrast to placebo or individual supplements, another study found that taking 1000 mg of omega-3 plus 50,000 IU of vitamin D significantly improved lipids, insulin levels, and glucose metabolism. Other research, especially on lipid or glucose profiles, revealed only modest impacts. Even with encouraging findings, questions remain regarding omega-3 oxidation and its possible negative effects on newborn health, necessitating more study (Albert et al., 2016).
5.6 Prebiotics as a GDM Treatment
The potential advantages of altering the gut microbiota, especially using Using probiotics to treat diabetes have drawn interest. The creation of short-chain fatty acids (SCFAs), which enhance insulin sensitivity and control hunger hormones, is one way that probiotics, which are live microorganisms with health benefits, may affect glucose metabolism. Probiotics can lower fasting glycemia, insulin resistance, and prenatal women with gestational diabetes mellitus (GDM) who gain weight, according to many Iranian investigations. There have been conflicting findings, nevertheless, with some research indicating no appreciable benefits in glycemia or pregnancy outcomes. According to a systematic study, Bifidobacterium significantly reduced insulin resistance, however it had no effect on fasting blood glucose or LDL cholesterol to validate these results, larger studies are required (Taylor et al., 2017).
7. Prevention and Treatment of GDM 
The goal of preventing GDM is to address modifiable risk factors, mainly by means of lifestyle treatments that focus on weight control, physical activity, and food. The risk of developing gestational diabetes mellitus (GDM) is increased by pre-pregnancy obesity, high GWG, and poor nutritional practices. According to studies, depending on the kind, frequency, and intensity of exercise, regular physical activity (PA) before and throughout pregnancy can lower the risk of gestational diabetes mellitus (GDM) by 23% to 59%. Resistance training in conjunction with aerobic activities like brisk walking, swimming, and cycling has been demonstrated to enhance insulin sensitivity and decrease maternal weight gain, hence reducing the risk of GDM. Resistance training at least twice a week and 150 minutes or more of moderate-intensity exercise distributed over three to four days a week are an American Diabetes Association (ADA) recommendation. Furthermore, GDM can be avoided and glucose management enhanced by dietary treatments such as a balanced diet rich in low-to-moderate glycemic index (GI) foods, sufficient fiber intake, and a lower intake of saturated fats. The risk can be further decreased by avoiding excessive calorie intake and placing an emphasis on nutrient-dense carbohydrates, as well as enough protein and fiber intake (Zakaria et al., 2023).
Maintaining maternal blood glucose levels within target ranges is the major objective of treatment for GDM once it has been detected in order to avoid unfavourable pregnancy outcomes. With customized meal plans that limit carbohydrate intake and encourage balanced nutrition, medical nutrition therapy (MNT) is the cornerstone of managing gestational diabetes mellitus. The American Diabetes Association encourages the use of monounsaturated and polyunsaturated fats over saturated and trans fats and suggests a daily intake of at least 175 g of carbohydrates, 71 g of protein, and 28 g of fiber. lower the risk of maternal ketosis and avoid postprandial glucose surges, carbohydrates should be spread among Two or more snacks and three main meals. Because moderate-intensity exercises can enhance insulin sensitivity and aid in glycemic management, Exercise is also important in the treatment of GDM. Pharmacological therapies like insulin therapy or oral glucose-lowering medications may be necessary if lifestyle changes are not enough to maintain glycemic objectives. Ongoing nutritional guidance and assistance, in addition to routine blood glucose testing, help guarantee the best possible outcomes for both the mother and the foetus (Zakaria et al., 2023)
6.1 Current GDM Nutritional therapy:
Food quality and quantity are important factors in preserving glucose homeostasis and lowering insulin resistance (IR). Poor diet quality can raise the risk of type 2 diabetes and GDM by affecting beta cell function and contributing to chronic IR, even in the absence of high calorie consumption. Research, like as meta-analyses by Rogozinska et al. and Bennett et al., has demonstrated that dietary treatments, specifically calorie restriction and low-GI diets, can lower the incidence of GDM by 33–44%, especially in women who are overweight or obese. However, due to differences in interventions and results, the quality of the evidence is still poor. Compared to normal treatment, dietary recommendations during pregnancy may lower the risk of GDM, according to observational studies and Cochrane reviews. Overall, diet-based approaches appear to have potential for preventing GDM; however, more high-quality research is required (Kintiraki et al., 2018).
6.2 The impact of dietary measures in preventing GDM:
Meal planning is part of nutritional therapy in order to reach glycemic targets and provide proper nutrition for both the mother and the foetus. Although the quality of the data was poor, a 2017 Cochrane review of 19 trials indicated that women who followed the DASH diet may have fewer caesarean deliveries. It is challenging to determine a particular dietary pattern for clinical practice due to the variety of dietary methods, including low-to-moderate versus high-GI diets and energy-restricted versus non-restricted diets. Monounsaturated and polyunsaturated fats should be prioritized above saturated and trans fats. Customized meal plans with controlled carbohydrate distribution and calorie limitation are recommended, especially for overweight or obese women, to prevent maternal ketosis and guarantee healthy perinatal weight growth, even if no specific dietary program has been demonstrated to be effective (Tieu et al., 2017). 
6.3 How dietary supplements affect the chance of developing GDM:
· VitaminD:
Vitamin D supplementation in pregnant women with gestational diabetes mellitus (GDM) significantly improves glycemic control and reduces adverse maternal outcomes, including cesarean section and maternal hospitalization (Chatzakis et al., 2021).
· Myo-Inositol:
Vitamin D supplementation in pregnant women with gestational diabetes mellitus (GDM) significantly improves glycemic control and reduces adverse maternal outcomes, including cesarean section and maternal hospitalization (Zakaria et al., 2023).

7. Managing additional comorbidities in GDM patients
7.1 polycystic ovarian syndrome (PCOS)
Polycystic ovarian syndrome (PCOS) and gestational diabetes mellitus (GDM) have been linked to poor mother and newborn outcomes; however, there is conflicting and limited data about the effects of PCOS and GDM coexisting. We looked into how pregnant women with GDM fared when they had concomitant PCOS. The polycystic ovarian syndrome (PCOS), which is associated with illnesses including GDM (Manoharan et al., 2020).
According to research, 40–60% of women with PCOS are overweight or obese, demonstrating the strong correlation between PCOS and obesity. In addition to aggravating underlying metabolic problems, obesity, especially belly fat, can aggravate symptoms including hirsutism and irregular menstruation. Dietary considerations are also important in managing PCOS; low-carb diets help lower insulin levels, although they are not much more successful than regular diets (Wami et al., 2013). Low-glycemic diets lower the risk of diabetes and cardiovascular problems while also improving insulin resistance. Consuming the right kind of fat is also important because although saturated and trans fats exacerbate insulin sensitivity. Women with PCOS frequently have vitamin D and magnesium deficits, which have been related to insulin resistance and hormone abnormalities. According to some research, treating these deficiencies may help control the illness. Another issue is caffeine intake, since too much of it can affect fertility and lower the likelihood of pregnancy by more than 500 mg daily (Panthem et al., 2015).
Obesity tends to exacerbate anovulation, the primary reason why women having pcos are unable to conceive, which lowers the likelihood of conception. PCOS-related infertility processes may be caused by ovarian hyperandrogenism, which includes high levels of anti-Mullerian hormone (AMH), which inhibit aromatase action, hyperinsulinemia, inadequate follicle-stimulating hormone (FSH), and increased luteinizing hormone (LH). Adipokines such as low adiponectin, which is linked to excess androgens, and elevated vastatin levels, which are linked to glucose dysmetabolism, can also have an impact on obesity-related infertility. Despite having a strong correlation with BMI and LH, leptin has no discernible effect on insulin in PCOS. In addition to eating more energy-dense, high-glycemic index foods and saturated fats, women with PCOS frequently have larger appetites, consume less fiber, and have a lower quality of life because of their condition. Diet, exercise, and weight loss (5–10%) are important lifestyle changes that can improve ovulatory function, lower free testosterone levels, and improve insulin resistance (IR). Moreover, strategies including meal planning, limiting carbohydrate intake, and making sure women with PCOS get enough n-3 fatty acids and vitamin D can improve glucose metabolism and reproductive health (Faghfoori et al., 2017).
7.2 Obesity:
The complex and aggravated pro-inflammatory state caused by maternal obesity, excessive gestational weight gain (GWG), and gestational diabetes mellitus (GDM) might result in foetus malfunction of the placental endothelium. Both endothelin-1 and nitric oxide two important signalling molecules that are essential for vascular health, are out of balance in this dysfunction. This endothelial and inflammatory imbalance may increase a woman's risk of developing gestational diabetes mellitus during pregnancy. GDM, high GWG, and maternal fat interact to create a complex metabolic disorder that has lately been dubbed "Gestational Diabesity." This phrase describes the confluence of inflammatory and metabolic disturbances that arise when these elements work together, posing a special and elevated risk to the mother's and the newborn's wellbeing. The disorder is a reflection of the metabolic difficulties that occur during pregnancy as well as the intricate relationships between weight gain, obesity, and insulin resistance, all of which have a negative impact on the developing foetus and the mother (Parrettini et al., 2020).
Due to decreased folate transporter activity, poor folate metabolism, and shortages in important nutrients like vitamin B12 and vitamin D, maternal obesity raises the risk of pregnancy problems, including neural tube abnormalities (NTDs). Lower plasma vitamin B12, hypofolatemia, and altered erythrocyte folate levels are all more common in obese women. Fat accumulation exacerbates vitamin D insufficiency, which leads to negative consequences like preeclampsia and caesarean sections. Early folic acid, vitamin B12, and vitamin D supplementation—ideally beginning prior to ideation and continuing during in the initial trimester—is crucial to reducing these risks. To lower the danger of gestational diabetes, hypertension, and birth defects such NTDs, personalized weight control should also start on the stage before conception and include dietary modifications and physical exercise (Sibiak et al., 20220)
8. CONCLUSION: 
Gestational diabetes mellitus (GDM) is well managed using medical nutrition therapy (MNT), which stabilizes blood glucose levels with low-glycemic meals, sufficient fiber, and controlled carbohydrate intake. Metabolic results are enhanced by nutritional supplements such as myoinositol, vitamin D, and omega-3 fatty acids. Weight loss and lifestyle modifications before to pregnancy can lower the risk of GDM. Insulin resistance and inflammation are two ways that polycystic ovarian syndrome (PCOS) increases the risk of developing GDM. Although adherence is still difficult, new approaches like gut microbiota modification and customized nutrition show promise. Future studies should concentrate on biomarkers, new supplements, and improved dietary recommendations to improve long-term mother and child health and prevention.
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