


Therapeutic role of pumpkin seeds in preventing lifestyle disorders



Abstract:
Pumpkin seeds may be small, but they contain a wealth of beneficial nutrients and nutraceuticals, including essential minerals, amino acids, phytosterols, unsaturated fatty acids, phenolic compounds, and tocopherols. . The aim of this review is to emphasise the therapeutic benefits of pumpkin seeds, their nutritional value, and their potential as phytochemicals in the prevention and treatment of lifestyle illnesses. Micro- and macronutrient compositions of pumpkin seeds are improved by the presence of proteins, carotenoids, triterpenes, tocopherols, phytosterols, lignans, and antioxidative phenolic compounds; D-chiro-inositol, trigonelline, and nicotinic acid are examples of these compounds that act as mediators of insulin action. Due to their added fiber, vitamins, minerals, zinc, iron, magnesium, calcium, manganese, and copper, and other nutrients, pumpkin seeds are now frequently utilized as herbal remedies or as a health enhancer for lifestyle diseases. A healthy existence and overall wellbeing depend on all of these bioactive substances. Furthermore, these bioactive compounds will help treat lifestyle related diseases like diabetes, hypertension, cancer as well as microbial infections. Pumpkin seeds have the potential to be employed as a traditional and functional food item, as demonstrated by the literature, as long as additional animal and clinical research is done to determine the corresponding molecular pathways. In conclusion, pumpkin seeds plays a very important therapeutic role in preventing and treating lifestyle disorders effectively and therefore it is required to encourage regular incorporation of pumpkin seeds in meals and increase sustainability. More studies on the nutritional and therapeutic benefits of pumpkin seeds is needed.
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INTRODUCTION
As countries become more industrialized, lifestyle diseases also referred to as longevity diseases or diseases of civilization appear to be spreading more and more. The term "lifestyle diseases" refers to conditions whose development is mostly dependent on a person's daily routine and results from an unsuitable interaction between that person and their surroundings. Despite advancements in medical science improving management, the scale of these conditions remains concerning. Lifestyle diseases, also known as noncommunicable diseases (NCDs), pose a significant global health threat. These conditions contribute substantially to morbidity, mortality, and economic strain worldwide (Garg, 2025). The main causes of lifestyle diseases include poor eating habits, inactivity, and a dropped off biological clock. In recent years, lifestyle disorders have increased the number of fatalities and disabilities worldwide. Atherosclerosis, heart disease, stroke, obesity, type 2 diabetes, and illnesses brought on by smoking, alcohol abuse, and drug use are all examples of lifestyle diseases [1]. Non-communicable diseases (NCDs) or lifestyle factors are responsible for more than 61% of all fatalities in India. Since 1980, the prevalence of overweight and obesity has risen globally, to the point where about a third of the global population is now considered to be either overweight or obese [2]. High blood pressure causes death around 7.5 million yearly, or 12.8% of all death worldwide. In 2025, there will likely be 1.56 billion adults having hypertension [3]. In 2018, the projected global prevalence of diabetes was 8.3% (382 million) in people aged 40 to 59 and 46% (175 million) in cases that had not yet received a diagnosis. However, only 65.1 million cases in India and 98.4 million cases in China have been reported. And by 2035, it could increase by up to 55% (592 million) [4]. 
Due to the significant nutraceutical and therapeutic potential of their bioactive components, seeds and nuts have attracted increasing interest in recent years. Since the earliest days of human civilisation, plants have been used as medicine. These little yet powerful kernels are packed in vitamins and minerals that the body requires to function at its best. Chia (Salvia hispanica L.), Hemp (Cannabis sativa L.), Pumpkin (Cucurbita spp.), Sunflower (Helianthus annuus L.), and Safflower (Carthamus tinctorius L.) are some of the most popular seeds due to their health-promoting compounds (Kakkar et al., 2023; Nissar et al., 2025). 80% of people utilize herbal medication, according to the World Health Organization. One of the plants that have been utilized extensively as a functional food or herbal medicine is pumpkin. In regards to pumpkin seeds, this is also true. Oily-seeded pumpkins are members of the Cucurbitaceae family. The most commercially significant species are Cucurbita pepo (most common), C. maxima, C. moschata, C. mixta, and C. stilbo, despite the fact that many variants are farmed all over the world [5].  Pumpkins are annual creepers or trailing plants that grow from sea level to the highest peaks. They are also cultivated throughout northern Mexico, Chile, Argentina, and parts of Europe, Asia, especially China and India, as well as Western America. Pumpkin seeds have a deep green color due to the protochlorophyll content. While some pumpkins yield seeds without shells (hull-less or naked seeds), which have only extremely thin dark green skin, others have seeds covered in a yellow-white husk (hulled or husked seeds) [6].
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Figure 1.  (A)Hulled pumpkin seeds and (B) Hull – less or naked pumpkin seeds
Source: (Krimer-Malešević, V., Mađarev-Popović, S., Vaštag, Ž., Radulović, L., & Peričin, D. (2011). Phenolic acids in pumpkin (Cucurbita pepo L.) seeds. In Nuts and seeds in health and disease prevention (pp. 925-932). Academic Press.)
 The flavor of pumpkin seeds is uncommon and has a nutty flavour. Since pumpkin seeds are so nutrient-dense and enhanced with nutraceuticals like carotenoids, phytosterols, phytoestrogens, triterpenes, tocopherols, lignans, and saponins—which are classified as phenolic compounds or secondary metabolites with strong antioxidant potential—they are now sold as sprouted, fermented, or pumpkin protein isolate [7]. After being roasted and salted, the seeds are eaten right away as snacks. For making bread the pumpkin seeds can be grounded into a powder form and incorporated with cereals. On the other hand, the kernels are utilized as flavor enhancers in gravies, soups, baking, and frying. The backing industry also uses them as food additives [5]. Pumpkin seeds, which are frequently thrown out as industrial waste, are nutrient dense and are useful to the food industries since they are less expensive than other pumpkin fruit byproducts. High Blood sugar, cholesterol, immunity, liver function, gallbladder, prostate gland, depression, inflammation, cancer prevention, and parasite inhibition are all positively impacted by pumpkin seeds which act as a functional food. It is essential to identify, create awareness and turn these waste materials into useful components for the treatment and prevention of diseases and the sustainability of food [8]. 
 The main objective of this study is to emphasize the therapeutic benefits of pumpkin seeds, their nutritional value, and their potential as phytochemicals in the prevention and treatment of lifestyle illness.
NUTRITIONAL CONTENT OF PUMPKIN SEED
Nutrients with important functional properties are abundant in pumpkin seeds. Functional components in pumpkin seeds have important roles in disease prevention and human health promotion, while nutrients in the seeds act as the primary metabolites that support life. Table 1 provides an overview of the pumpkin seeds' nutritional composition. Linoleic, oleic, stearic, and palmitic acids make up the majority of the fatty acids in pumpkin seed, accounting for over 95% of total fatty acids, of which around 75% are unsaturated fatty acids (UFAs). Studies conducted to figure out the trace amounts of linolenic and arachidic acids have also been made. Table 3 displays the fatty acid profile of the pumpkin seeds.  Unsaturated fatty acids have been shown to provide health benefits in the treatment of coronary heart disease, hypertension, and arthritis. They are also crucial for the normal growth and development of the brain and nervous system, respectively. About 35% of the crude protein in pumpkin seeds is made up of amino acids, which are essential for metabolism and protein synthesis. Table 2 lists the amino acid composition of the protein found in pumpkin seeds [5]. 
Table 1. The nutritional value of 100g of pumpkin seeds. [8]
	Nutritional components
	Value in 100gm of seeds
	RDA percentage

	Energy
	559 Kcal
	28 %

	Carbohydrate
	10.71 gm
	8 %

	Protein
	30.23 gm
	54 %

	Total Fats
	49.05 gm
	164 %

	Fiber
	6 gm
	16 %

	
	
	

	Macrominerals
	
	

	Sodium 
	7.0 mg
	0.5 %

	Potassium
	809.0 mg
	17.0 %

	
	
	

	Mineral Deposits
	
	

	Iron
	8.82 mg
	4 ½ %

	Phosphorus
	1232 mg
	175 %

	Magnesium
	592 mg
	148 %

	Zinc
	7.81 mg
	17.0 %

	Manganese
	4.54 mg
	195 %

	Copper
	1.43 mg
	148.0 %

	Selenium
	9.40 microgram
	17.0 %

	
	
	

	Micronutrients (Vitamins)
	
	

	Vit A
	16 IU
	0.50 %

	Vit E
	35.1 mg
	272 %

	Vit B1 (Thiamine)
	0.272 mg 
	23 %

	Vit B2 (Riboflavin)
	0.51 mg
	12 %

	Vit B3 (Niacin)
	4.8 mg
	31.0 %

	Vit B5 (Panthotenic Acid)
	0.75 mg
	15.0 %

	Vit B6 (Pyridoxine)
	0.14 mg
	11.0 %

	Vit B9 (Folic Acid) 
	58 micro gram
	15 %

	
	
	

	Phytochemical
	
	

	Beta - Carotenoid
	9 micro gram
	-

	Beta – Crypto Xanthin
	1 micro gram
	-

	Lutein- Zeaxanthin
	74 micro gram
	-

	
	
	


 Source : (Syed, Q. A., Akram, M., & Shukat, R. (2019). Nutritional and therapeutic importance of the pumpkin seeds. Seed, 21(2), 15798-15803.)

Table 2. According to USDA National Nutrient Database for Standard Reference, Release 20, 2007, the following amino acid levels are provided for per 100 grams of edible pumpkin seed kernels:
	Amino acids
	Value per 100 gm

	Essential Amino acids
	

	Histidine
	0.681 gm

	Isoleucine
	1.264 gm

	Leucine
	2.079 gm

	Lysine
	1.833 gm

	Methionine
	0.551 gm

	Phenylalanine
	1.222 gm

	Threonine
	0.903 gm

	Tryptophan
	0.431 gm

	Valine
	1.972 gm

	
	

	Non- Essential Amino Acids
	

	Aspartate
	2.477 gm

	Glutamic acid
	4.315 gm

	Serine
	1.148 gm

	
	

	Conditionally Essential Amino Acids
	

	Arginine
	4.033 gm

	Cysteine
	0.301 gm

	Glysine
	1.796 gm

	Proline
	1 gm

	Tyrosine
	1.019 gm


Source : (Dotto, J. M., & Chacha, J. S. (2020). The potential of pumpkin seeds as a functional food ingredient: A review. Scientific African, 10, e00575.)

Table 3. Pumpkin seed fatty acid composition (mg/100 g) [5]
	Fatty acids
	In mg/100g of pumpkin seeds

	Capric acid (C10:0)
	0.45

	Lauric acid (C12:0)
	1.34

	Myristic acid (C14:0)
	0.01 — 0.20

	Palmitic acid (C16:0)
	1.57 — 27.78

	Stearic acid (C18:0)
	0.78 — 13.46

	Oleic acid (C18:1)
	2.93 — 42.80

	Linoleic acid (C18:2)
	4.59 — 69.12

	Linolenic acid (C18:3)
	0.20 — 2.25

	Palmitoleic (C16:1)
	0.13 — 0.20

	Arachidic acid (C20:0)
	0.30 — 2.20


Source : ( Dotto, J. M., & Chacha, J. S. (2020). The potential of pumpkin seeds as a functional food ingredient: A review. Scientific African, 10, e00575.)
Research [9], indicates that protein isolates from pumpkin seeds have a high bioavailability similar to that of soybeans. Because of these similarities, pumpkin seed protein could be an accurate addition to wholesome meal plans, lowering the incidence of protein energy malnutrition in vulnerable populations. Furthermore, the protein isolates from pumpkin seeds exhibit encouraging chelating and antioxidant qualities. There are also a lot of important minerals in the pumpkin seeds. Pumpkin seed mineral information is shown in Table 1. The seeds have high levels of calcium, manganese, phosphorus, and magnesium and are comparatively low in sodium and high in potassium. In addition, pumpkin seeds are an excellent source of trace metals like iron, zinc, and copper. Because they have the potential to be antioxidants, minerals including zinc, copper, magnesium, and iron are essential cofactors for biocatalysts that rely on antioxidation. In the same way, pumpkin seeds' high potassium and low sodium content have important therapeutic implications for enhancing cardiovascular health. Zinc is necessary for structural proteins, cellular defense, and male reproduction. Hence, due to their mineral content, pumpkin seeds could be a beneficial food ingredient [10]. A good source of vitamin E are pumpkin seeds, which have four different isomers of tocopherol and tocotrienol: α, β, γ, and δ. Together with α- and δ-tocopherols, these seeds also contain the major isomer, γ-tocopherol. Pumpkin seeds contain potent antioxidants called tocopherols and tocotrienols, which neutralize extremely reactive radicals and lower the danger of oxidative damage. They might also act as prooxidants and lower the concentrations of transition metals in tissues. Pumpkin seeds and PSO are rich sources of phytosterols, with 7-sterols being the dominant type. These phytosterols (7,22,25-stigmastatrienol, 7-stigmastenol, spinasterol ) have been extensively studied for their potential to lower blood cholesterol, cardiovascular risks, and reduce the risk of certain cancers and prostate complications. This makes pumpkin seed is a suitable alternative nutraceutical for managing non-communicable diseases [5].
Pumpkin seeds have been found to have antihyperglycemic, hypolipidemic, antioxidative, anticancer, anti-inflammatory, properties due to their complete nutritional composition

· THERAPEUTIC ROLE-

1. Implications On Blood Sugar Levels And Diabetes
Since cells are unable to utilize glucose, diabetes is a dangerous metabolic disorder that affects people all over the world. Diabetes results from the pancreas' inability to produce enough insulin, cellular tissues' resistance to insulin activity, or both [11]. Around 1.5 million people died from diabetes in 2012, with more than 80% of those deaths observed in low- and middle-income countries. Diabetes has effected around 422 million people in 2014, up from 108 million in 1980. In comparison to high-income countries, the incidence of diabetes has been increasing abruptly in middle and low-income nations. Diabetes is a significant contributor to renal disease, heart attacks, strokes, blindness, and lower limb amputation [12]. Trigonelline, D-chiro-inositol, and nicotinic acid are three phenolic antioxidant chemicals found in pumpkin seeds that are thought to be mediators or sensitizers of insulin action. Their putative processes may have an impact on insulin release, pancreatic cell function, and the activities of enzymes involved in glucose metabolism [13]. D-chiro-inositol, which is present in the seeds, is thought to operate as a modulator of intracellular insulin action by activating the rate-limiting enzymes of the oxidative and non-oxidative glucose absorption pathways as well as glycogen synthase dephosphorylation and pyruvate dehydrogenase [7]. A 200 mg/kg body weight (BW) effective dose of Pumpkin seed oil was found to reduce increased blood glucose levels in induced mildly and severely diabetic Wistar rats by 26.15% and 39.33%, respectively. Additionally, the study explained that pumpkin seed extract stimulates the release of insulin from pancreatic -cells, which in turn produces hypoglycemia and anti-diabetic activity [14]. It has been established that the protein isolated from various varieties of pumpkin seeds within the Cucurbitaceae family, notably Cucurbita moschata, has hypoglycemic effects. The results of the oral glucose tolerance examination performed on rats revealed that globulin had emerged as the most abundant storage protein, with an estimated 295 milligram per gram of dry material and the ability to dramatically lower blood sugar levels (88 to 137.80%) [15]. 
It's clear that a lot of research has been done on the anti-diabetic and hypoglycemia properties of pumpkin seeds. To clearly define molecular mechanisms of actions, assess activities, and determine the underlying health benefits of pumpkin seeds in reducing the risk of diabetes in people, experts emphasize that more animal and clinical research are necessary.
2. Anti - carcinogenic Effect
One of the leading health risks to people worldwide, cancer account for 12% of all deaths worldwide. It is the outcome of abnormal tissue mass expansion brought on by an imbalance, unchecked cell division, and uncontrolled cell death. It is stated that one of the risk parameters influencing abnormal development is a cell's capacity for antioxidants. Oxidative stress can be caused by an imbalance in the body between antioxidant defenses and free radicals, which favor the former and can lead to the growth of cancer cells. Radiation, surgery, and chemotherapy are among the treatment options. Chemotherapy is limited, nevertheless, by issues with drug resistance, toxicity, side effects, and lack of tumor cell selectivity. Consequently, there is a great deal of interest in using plants as a trustworthy treatment [5]. It has been found that eating a lot of pumpkin seeds reduces the risk of cancer. Because pumpkin seed oil has a high concentration of different carotenoid and phenolic compound, it has been demonstrated to lower the risk of cancer [16]. A study into the function of pumpkin seed oil was conducted in rats that had chemically induced hyperplasia (via testosterone). For the twenty days that the hyperplasia induction process lasted, the rats were fed a diet consisting of corn and pumpkin seed oil. The prostate was weighted on day 21 following its death and analysis. It was discovered that rats given oil of pumpkin seeds (2 mg/100g) had higher effect on suppression of prostate gland. At higher dosages, the protective benefits of pumpkin seed oil were more pronounced. The outcome of the study promotes hopes for the treatment of cancer [16]. Numerous carotenoid pigments found in high concentrations in pumpkin seed oil have been demonstrated to lower the risk of cancer. There are reports that there is an inverse relationship between eating pumpkin seeds and the chance of developing lung, rectal, and breast cancer [17]. Because it can directly take the iron or copper binding sites of lipids, proteins, and DNA molecules, the vital trace mineral zinc found in pumpkin seeds functions as an antioxidant [18]. In a study it was found that there is a link between dietary lignans and phytoestrogen-rich foods: low to high consumption of sunflower, soybean, and pumpkin seeds was linked to a lower risk of breast cancer [19]. A study showed that the pumpkin seed isolate cucurbitacin inhibited the growth of prostate cancer (PCa) cell lines in a dose-dependent manner. The results of the study also showed that cucurbitacin increased apoptosis levels, cytokinesis failure, and cell cycle arrest [5]. Thus, a number of researches have demonstrated that pumpkin seeds have anti-cancer properties.
3. Anti- hypertensive activity-
An elevated arterial blood pressure is known as hypertension (or HTN), sometimes known as high blood pressure. Systolic and diastolic blood pressure should be less than 120 and 80 mm of Hg, respectively, according to the Joint National Committee 7 (JNC7). Systolic blood pressure of at least 140 mmHg or a diastolic blood pressure of at least 90 mmHg is considered to be hypertension [20].
Cucurbitin protein, which belongs to the 11S globulin family, has been found and extracted from pumpkin seeds through experimental study using ammonium sulfate precipitation and anion-exchange chromatography on a DEAE-Sephadex column of 20 x 30 cm. This study has shown that the basic (20–25 kDa) and acidic (35–42 kDa) polypeptides that make up cucurbitin protein were extracted from pumpkin seeds. Cucurbitin protein had an α-amylase-inhibitory effect of 86%, which was significantly higher than the antihypertensive efficiency of the three proteins (82.6%) and amandin protein of almond seeds (76%), as determined by the chrioallantoin membrane assay in chick embryos. This assay showed that cucurbitin protein had a more powerful vasodilatation activity compared to the rest of the two proteins [21]. According to a study, giving pumpkin seed oil to hypertensive rats lowered their blood pressure and corrected 1-NAME-induced abnormalities in their electrocardiograms. In addition, it avoided pathogenic modifications in the heart and aorta and decreased levels of nitric oxide metabolites and malondialdehyde. This shows that there may be cardioprotective and antihypertensive properties to pumpkin seed oil [22]. Pumpkin seeds play a crucial role in lowering blood pressure and relaxing blood vessels. Consuming pumpkin seeds oil for six weeks reduced high blood pressure in rats, maintaining normal levels of NO (Nitric oxide) metabolites and MDA (Melondialdehyde) levels. The high magnesium content in pumpkin seeds oil reduces the risk of coronary heart attacks. Pumpkin seeds as a dietary supplement have similar effects to calcium channel blockers like amlodipine (a calcium channel blocker) [8]. Furthermore, it has been shown in the nutritional components of pumpkin seeds, their high potassium and low sodium and essential fatty acids content support heart health and ward off the onset of cardiovascular disease.
4. Hypolipidemic effect
A decline in plasma lipoprotein brought on by either secondary (acquired) or primary (genetic) reasons is known as hypolipidemia. Typically, it presents with no symptoms and is discovered by chance during a normal lipid screening [23]. It has been demonstrated that administering pumpkin seed oil to postmenopausal women can improve blood pressure and blood lipid disorders associated with estrogen deficiency. The biggest effect is seen in the elevation of high density lipoprotein cholesterol (HDL-C), which lowers the risk of cardiovascular complications [24]. Because pumpkin seeds include carotenoids, phenolics, flavanoids, and saponins, its ethanolic extract dramatically lowered mice's cholesterol levels while encouraging an increase in HDL-C [25]. Some researchers looked at the effects of supplementing with pumpkin seed and corn oil five days a week for a total of twelve weeks on the levels of total, low-density lipoprotein cholesterol, cholesterol, and high-density lipoprotein cholesterol, as well as systolic and diastolic blood pressure in rats, both ovariectomized and non-ovariectomized. (40 mg supplementation/kg by mouth). The analysis of blood samples revealed that the group supplemented with pumpkin seed oil had substantial levels of good fat [24].
Additional Therapeutic Benefits Of Pumpkin Seeds
· Anti- microbial effect
By 2050, antimicrobial resistance is projected to bring up mortality rates to 10 million per year because of improper antibiotic use, mutated microorganisms, and an inadequate supply of new medicines. But through the development of secure, effective substances, this might be reduced. Promising antibacterial activity has been demonstrated by pumpkin seed extract against a range of pathogens, such as Escherichia coli, Bacillus subtilis, Pseudomonas putida, Pseudomonas aeruginosa, Proteus mirabilis, Klebsiella pneumonia, and Staphylococcus aureus. A protein isolate from pumpkin seeds called cucurmoschin prevents fungus from growing mycelially [5]. Phloem exudates from pumpkin seeds have been shown to have anti-fungal qualities and to suppress harmful fungi [26]. A study conducted in which a novel protein called pr-1 protein from pumpkin seeds is detected; this protein has the ability to fight fungus without harming human erythrocytes (RBCs). This heat-stable protein is stable at 700 degrees Celsius and does not affect the growth of E. Coli or Staphylococcus bacteria [27].
· Anti - helminthic effect
In both humans and animals, intestinal parasites are dangerous pathogens. Particularly intestinal helminths are known to be quite widespread throughout the world's population, infecting over 3.5 billion people each year [5].
Cucurbitin, a protein found in pumpkin and other members of the Cucurbita family, is the primary and most active chemical component responsible for the pumpkin seed's anthelmintic properties [28].
Pumpkin seed extracts showed 80% deadly action in Heligmosoides bakeri infected mice, over 65% lethal activity in Ascaridia galli in chicken, 80% lethal activity in Heterakis gallinarum and Raillietina spp., and mature Hymenolepis nana in female mice [29]. A study found that areca nut and pumpkin seed extracts can completely eradicate Taeniasolium and Taeniasaginata, with pumpkin seed alone being more effective than areca nut alone. As there are many studies showing the anti- helminthic property of pumpkin seeds though little research has been done to understand the method of action of its bioactive components. 
· Anti- depressant effect
Depression is a prevalent condition that causes periods of depressed psychosocial functioning, lowers quality of life, and manifests as symptoms including poor sleep, hunger, memory loss, excessive guilt, and occasionally suicide thoughts. Due to its unpredictable presentation, prognosis, and insufficient response to treatment, depression typically presents some significant obstacles to psychotherapists in terms of identification, diagnosis, and management [30]. Pumpkin seeds scored 47% on the antidepressant food score (AFS) chart recently published by LaChance and Ramsey [31] who profiled the antidepressant foods. This indicates that pumpkin seeds have the potential to be an antidepressant. Another study investigated the effectiveness of pumpkin seed extracts (PSE) and the conventional medication imipriamine in rats using forced-swimming and tail-suspension tests. Although the exact mechanism of action of PSE is still unclear, research has linked the antidepressant effect to the necessary amino acids tryptophan and 5-hydroxytryptophan, both of which are acting as treatments for depression [32].
CONCLUSION
In conclusion the health benefits of pumpkin seeds and seed extracts are likely due to a complex combination of components rather than a single component. Cucurbita pepo L. is known to include components that protect, preserve, and enhance human health, including zinc, vitamin E, D7-sterols, and carotenoids. It is ensured that pumpkin seeds are an edible item in many parts of the world in addition to having nutritional and medicinal qualities. According to a study based on nutritional composition, pumpkin seeds are highly nutrient-dense and a great source of several important nutrients. In addition to being utilized in the treatment and control of diabetes, inflammation, hypolipidemia, hypertension, cancer management, and heart protection, pumpkin seeds are also an important source of micronutrients and acts as a functional food. Additional therapeutic activity of pumpkin seeds includes anti- microbial activity, anti- helminthic activity, anti depressant activity. In order to encourage people to include these in their regular meals they need to be made aware to not throw this nutrient dense pumpkin seeds. Hence, the findings from multiple studies suggest that even with all the advantages of pumpkin seeds for treating or preventing different disease pathogenesis or symptoms, more exploratory research is necessary to understand the implications of pumpkin seed oil extract for its therapeutic or preventive effects.
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