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Pancreatitis diet sheet.
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ateiD aL .saercnap la orcnac li e acifeneb ateid anu art eralocelom omsinaccem 1I 1 arugiF .erottes Diets in which over 50% of total calories come from Grassi (7). However, the KD is generally accepted to be characterized by a very fat, moderate and very low carbohydrate composition. The classic KD contains four fatty parts, a part of carbohydrates
and a part of protein (4: 1: 1) (8). It provides 90% of its calories from fat, 8% from proteins 4 € A € 4 € <and only 2% from carbohydrates. However, the KD used in the clinical field has a ratio between fat and carbohydrate and fat and protein of at least 2: 1 and 3: 1 (9). The development of the KD has been relatively completed so far. They were studied
KD at full liquid and parenteral (10), so the diet has often started on an outpatient basis (11). The KD is considered a metabolic therapy widely used in the treatment of epilepsy (12). Recent studies have confirmed the therapeutic potential of the KD in many pathological conditions in the last decade, including diabetes, polycystic ovary syndrome,
acne, neurological diseases, malignant tumors and improvement of the risk factors of respiratory and cardiovascular disease (13, 14 ). An growing number of prestruction studies suggests that KD as a dietary intervention is a powerful anticancer therapy (15). Various investigators have used the term "therapeutic ketosis", which implies the
achievement of the plasma-plated coat levels in the 2- 7 mmol/l interval, comparable to the concentrations found in the subjects maintained on various KDs (16). The KD leads to an increase in ketone bodies without limiting energy intake, a clear advantage in the approach of cancer (17). The KD suppresses the Warburg effect by inducing tumor
hunger, which is generally considered its anticancer mechanism (18). The Warburg effect is characterized as mainly the adoption of glycolysis as a source of energy to maintain the growth of cancer cells and the in tumors (19). Glucose dependence and lactate production are recognized as two key characteristics related to aggressive aggressive
ability invasive potential of cancer cells (20). Normal cells readily use ketones as an alternate energy source and induce a shift in cellular energy supply from glucose to fatty acids and ketones to protect against hypoglycemia when ketone body levels rise (21). Cancer cells are incapable of ketone body metabolism due to their acquired metabolic
inflexibility (22). As a result, ketone bodies cannot be consumed, and tumor development is inhibited (23). Many studies have confirmed that the KD has a positive effect on various types of cancer and could retard the progression of gastric cancer, prostate cancer, and brain cancer in mouse models (24, 25). In addition, the KD was found to eliminate
tumor growth by inhibiting angiogenesis and reducing tumor volume in preclinical trials (26). This ability was linked to the reduction in glucose availability, insulin, and circulating insulin-like growth factor (IGF)-1 levels (27, 28). Ketosis has been confirmed to be inversely associated with serum insulin levels and correlated with stable disease or
partial remission (29).Husain etA Aal. (30) confirmed that the KD could decrease the activation of natural killer cells, improve the numbers of myeloid-derived suppressor cells (MDSCs) in a PC mouse model, and enhance the host immune response to tumor cells. This suggested that several mechanisms could support the effectiveness of the KD in
cancer treatment, far beyond the originally proposed inhibition of glucose/insulin signaling, including oxidative stress, mitochondrial metabolism, and inflammation (31). The increased oxidative stress and reactive oxygen species (ROS) production are attributable to mitochondrial damage (32). In addition, chronic inflammation from sustained
hyperglycemia also represents a major source of ROS production in tumors (33). Stafford etA Aal. (34) reported that the KD reduced the rate of tumor growth and prolonged survival with reduced ROS production in cancer Ketosis protects against oxidative stress in healthy tissues by simultaneously enhancing endogenous antioxidant capacity and
decreasing ROS production (35). Moreover, cancer cells are inefficient in metabolizing toxic substances (28). These factors allowed the KD to selectively inhibit metabolism in cancer cells but not in normal cells.Surgery remains the primary treatment for PC, and radical tumor resection can considerably reduce the risk of cancer recurrence and
increase the 5-year survival rate (36). However, patients who undergo pancreatectomy are more susceptible to malnourishment and weight loss due to complications, such as pancreatic fistula and delayed gastric emptying (37). It has been suggested that the KD improves meal compliance, satisfaction, and the energy intake rate in post-
pancreatectomy patients without increasing complications of the digestive system. It is a safe way to increase energy and nutrient intake in pancreato-biliary cancer patients after surgery (38, 39). Unfortunately, only 20-30% of PC patients are candidates for surgical resection, as most are diagnosed with locally advanced PC or metastatic PC (40). As
a result, chemotherapy must be conferred as a survival advantage for those patients. Recent guidelines recommend gemcitabine monotherapy or gemcitabine-based combination therapies; however, even the FOLFIRINOX (5-fluorouracil, folinic acid [leucovorin], irinotecan, and oxaliplatin) regimen is considered as an option for some patients (41, 42).
RT, chemotherapy, and current nonsurgical standard therapies for cancer therapies share a common mechanism, which is to kill cancer cells by enhancing the production of ROS (43). Therefore, the application of a KD during treatment would selectively enhance tumor cell versus normal cell sensitivity to RT and chemotherapy by inducing oxidative
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including the previous traditional cure and chemotherapy. The patient's survival time was significantly prolonged when combined chemotherapy with metabolic metabolic support the KD (MSCT). As reported in most preclinical studies, the cachexia process induced by cancer can be reversed by a KD (53, 54). The incidence of cachexia in PC is 80%,
characterized by a complex metabolic syndrome associated with the phases of the advanced disease (55). Surendra et al. (56) They have shown that the inversion of the metabolic syndrome induced by chiton bodies can be due to the levels of C -myc in PC. The expression of C-Duced C-MYC Body-Randon suggests that the KD is useful for PC. Greene et
al. (57) found that a KD decreased body mass without negative effects on skeletal muscle and muscle strength. Also, Andrew et al. (58) They have shown that R/S1,3-Bitanandiol Acetoacetate tenter, a new synthetic tenteical tenteical diedsk, attenuates the loading indices of the tumor by decreasing anorexia, altering systemic metabolism, and
mitigating catabolism in an atrophy environment induced by multifactorial tumor inflammation. Cié has indicated that the keton bodies participate in the ancient effects by eliminating multifactorial atrophy. Nakamura et al. (59) Postulated that high blood kest levels can have anticancer effects by promoting the maintenance of body weight and muscle
mass, leading to a reduction in inflammation. The KD treatment of cachexia aims to maintain skeletal muscle mass and physical performance, avoid the interruption of planned anticancer treatments, and improve the quality of life (60). The KD could indirectly influence the effectiveness of immunotherapy influencing the guest's metabolism. Flint et al.
(61) indicated that the metabolism of the deficient mice of calories would have been altered to develop hypochonemia, which triggered a marked increase in glucocorticoid levels, which affects the effectiveness of immunotherapy in PDAC. They conducted further studies This point and discovered that the largest level of cotton bodies in pdac mice has
inhibited the systemic pressure metabolic response, reducing the suppression of Di (62). Another study found that CD8+ (TIL) cancer contaminant lymphocytes can undergo a competitive disadvantage for nutrients that could adversely affect their immune function. However, the KD significantly reduces the expression of the PD-1 inhibitory binder
(PD-L1) on CD8+ T cells (63). In addition, mice powered by a KD presented a lower expression of PD-L1 in cancer cells that notoriously inhibited CD8+ Cell Activity T (64). These results suggested that KD can alter T cell suppression mediated by the tumor by reducing the number of cells susceptible to the PD-1 inhibitory path. A recent study showed
that the enhancement of lipid catabolism in CD8+ T cells increase the effectiveness of immunotherapy within a low tumor microenvironment in carbohydrates (65). Mounting tests have shown that nutrient modulation also improves immune monitoring of cancer so that severe immunosuppression could be avoided or even that immune response or
tumor therapies based on the immune system could be enhanced through the patient microbiota remodeling (66). Convergence of host metabolism and anti-tumor immunity can offer a platform for the investigation of new combined therapies. Most experiments have shown that KD is safe (37-39). Side effects caused by KD, including constipation,
fatigue, leg cramps, vomiting, lack of energy and hunger, are reversible (67, 68). In addition, the KD should be low in protein (mainly vegetable protein) and carbohydrates (non-starch vegetables) and high in lipids [mainly unturned vegetable oils rich in polyunsaturated fatty acids (PUFA)] (16, 21, 69). It is worth noting that the classic artificial KD can
be lacking in vitamins and(70). The proper integration of these micronutrients is essential and must be planned and monitored by qualified physicians and dietaryists (71). Paleolithic chetogenic diet (PKD) is based on animal fat, meat and offal with aprotein ratio of about 2: 1 (72). The PKD differs from the classic KD as it excludes food components
that are not available in pre -agricultural times, and provides optimal quantities of micronutrients (73). Ta3th et al. They have shown that the PKD has a remarkable effect on soft palate cancer, rectal cancer, multifaceted glioblastoma and on cervical intraepithelial neoplasia (724 € "75). The researchers believe that this diet is evolutionaryly
advantageous for humans and has greater effectiveness than the KD in the management of cancer (72, 73). Thus, the PKD provides hopes for refractory cancer therapy and we believe that further studies should be conducted to explore the possible PKD mechanisms in the treatment of cancer and other chronic diseases. In most preclinical models, the
overall beneficial effects of the KD were suggested (17, 24, 25). However, most data took advantage of the mouse model, limiting the translation to preclinical studies (53, 54). Many clinical studies involved only a few patients, and in some cases, a control group was not included (23, 29). A high level of heterogeneit among studies prevents the
formulation of conclusions. In addition, in addition to the first study on two pediatric oncology patients, other KD studies have been limited in the duration of the follow-up (23). There is no clear tests available that demonstrate the long -term benefits of the KD, as regards the difficult clinical points, such as survival or mortality. However, due to the
special biological characteristics of the PC, many therapies were not very effective. Therefore, it is currently not very practical to discuss whether KD can influence the survival or mortality of the PC. Researchers should focus on the effects of KD combination with other therapies, such as chemotherapy or therapy We are anxious to know if the
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onappulivs is ehc Atlivic ehcitna elled iratnemila erutluc ellen ecsan DM 1IDM led enoizisopmoc al.)DM( aenarretidem ateid aL .acinilc acitarp ni DK eratrop rep evorp !Aip erenetto rep enoizaredisnoc ni iserp eresse orebbervod Atilauq atla id itazzimodnar iduts ,ertlonl .itnemattart id we will discuss bioactive compounds that have major impacts on
pc in natural products in md rather than classify them from types or or3 The Mediterranean diet In cardiovascular diseases, metabolic syndrome, cancer and immune system disorders (86, 87). It is estimated that the minimum human requirements are 0.2% of the daily energy supply for the Pufa i %o -3 (88). The typical MD recommends consuming
marine fish that provide i %o -3 fas and eating vegetables, walnuts and virgin olive oil to integrate i %o -3 fas (89). Recent studies have shown that i ever -3 Pufas inhibit the growth of cancer cells in colorectal cancer (CRC) and in the test Song et al. (92) found that i i %o -3 PUFAS has inhibited the growth of the PC by reducing the expression 12-
catenine and the factor of T/Lymphoid-enhancing factor activity reporter. A study discovered that 5% fish oil (fo) -Supplemented diet rich in i ever -3 fas significantly suppressed the growth of the tumor, inducing Ros accumulation and caspase-8-dependent cell death (93). In addition, the EPA accumulated in the pancreas has been demonstrated by
concomitantly to promote autophagy and decrease its ability to induce apoptotic cell death (94). The combination of EPA with an autophagy inhibitor can be a useful strategy to increase the therapeutic efficacy in PC. I i -3 Fa Fa also manifest themselves synergistically with chemotherapeutic agents and improve tumor radio control (95). Two clinical
studies found that a lipid emulsion full of i %o -3 improves the response rate and disease control rate (96) and improves the prognosis of the PC patient (97, 98). Another study investigated whether the application of i ever -3 Fas has significantly prolonged the median survival time (MST) of patients (99). Hering et al. (100) showed I ever -3 Fas Plus
Gemcitabine gemcitabine-induced NF-IDO activation B, restored apoptosis and reduced mortality due to the chemoresistance of gecitabine. Similar products similar KD, i ™ %o -3 Fa can also improve the skeletal muscle of patients with PC against cachexia and simultaneously reduce the side effects caused by chemotherapy (101). Mucosis induced by
peripheral neuropathy induced by chemotherapy and intestinal microbial dysbiosis is manifested as inflammation from the mouth to anus and neuropathic pain, respectively (102, 103). These side effects can cause weight loss, generalized infection and more long hospitalization times (104, 105). Barber et al. (106) has shown that the intake of food
supplements enriched by Fo could stabilize the appetite and weight of PC patients. The tests up to today show that it makes them ever-3 can decrease the risk of cancer, influencing the genetic variants of the inflammatory routes, oxidative stress and tumor apoptosis and are also a high potential strategy for the treatment of the PC ( 107, 108).
According to the recommendations of the consultative committee of the dietary guidelines in 2015, no higher limit was given for the intake of food fat, and saturated fatty acids should be replaced by Pufa (109). Therefore, attacking the MD is the right choice to consume adequate PUFA in a daily diet. The micronutrients and the liposoluble vitamins of
the PCWATER, including folic acid and vitamin C, are well represented in the MD. Vitamin C, also known as Ascorbic Acid, acts as an antioxidant and is mainly found in citrus fruits, broccoli, spinach, cauliflower, and sweet and white potatoes (110). The combination of hydrogen peroxide and ascorbuto in the extracellular liquid has been shown to lead
to the formation of Ros, which selectively kill tumor cells (111). A study has shown that the combinations of gemcitabine and vitamin C could inhibit the growth of PC cancer and demonstrate an effect of li li odnauq iromut ied enoisnemid alled enoizunimid anu otartsom ah e otnemattart li eneb otarellot CADP itneizap i ehc otalevir .la te )411( itnoM e
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count or splenocyte or macrophage function (158). Available evidence suggests that RV combined with anti-PD-1/PD-L1 blockade treatment can improve the effectiveness of breast cancer immunotherapy (159). This unforeseen immunomodulatory mechanism of RV might illuminate new approaches to restore T-cell function by targeting the PD-1/PD-
L1 immunologic checkpoint with natural polyphenols and provide a new perspective for PC immunotherapy.Red Meat and PCMeat intake was considered as a risk factor for PC, but more epidemiological studies should be further explored (160). Some studies believe that its carcinogenicity comes from animal carcinogens, such as heterocyclic amines
(HCAs) and benzo(a)pyrene (BaP) (161). However, other studies believe that advanced glycation end products (AGEs) are the main carcinogens. AGEs are a heterogeneous group of compounds present in uncooked foods as well as in food cooked at high temperatures (162). AGEs are associated with insulin resistance, oxidative stress, PC, and chronic
inflammation in patients with diabetes (163). AGEs markedly accelerated tumor development in a mouse model of Kras-driven PDAC (164). Jiao etA Aal. (165) observed that higher consumption of red meat increased the risk of PC. Larsson etA Aal. (166) suggested that substituting poultry for red meat might reduce the risk of PC. In addition, some
studies refuted the red meat-cancer causality and believed that highly processed meat has a higher risk of causing cancer (167). Thus, future prospective studies should also assess cooking practices and processing methods concerning the risk of PC, not just the type of meat. The serious issue with MD studies is that most research focuses on the
prevention rather than the treatment of PC (168). Future studies should shift from using the MD for the prevention of PC to Treatment of patients with PC. A recent study proposed a D. I. T project to identify the best diet for the improvement of immunotherapy against tumors and discussed dietary models that influence immune function. This project
proposed by adhering to a healthy diet such as MD, vegetarian or KD. The proposed supplements are suitable for application in immunotherapy, including a € a € -3 Fas and Polyphenols, which means that there is a potential for the diet in immunotherapy (169). The low -sugar epidemiological tests indicated the association between diabetes and
malignant pancreatic, but malignant pancreatic, but malignant the mechanism is not yet clear (170). Emerging molecular studies suggest that hyperglycaemia, hyperinsulinemia associated with obesit and chronic inflammation in diabetes could be involved in the proliferation of the PC and in metastases (171). The characteristic of the distinctive sign
of type 2 diabetes (T2D) is hyperglycaemia, but hyperglycaemia can also occur at a pre-t2d level with a higher blood sugar level of the normal (BG) and not reach the threshold for the diagnosis of T2D (172). Hyperglycemic episodes increase the risk of adverse events and results for patients with cancer with or without T2D (173). Several studies have
shown that the high glucose activates the receptor of the epidermal growth factor (EGFR), which participates in the progression of the PC (174 avelop "176). The glycemic index (GI) and the glycemic load (GL) They have been proposed as measurements of the quality and quantity of carbohydrates (177). A low -content diet and restricted energy
containing moderate quantities of carbohydrates can reduce body weight and control the metabolism of glucose and insulin (178) . Those who follow the low sugar diet and low in jurisprudence should .¢A .¢A te itaruT .)281( etateiv onos etarehccuz ednaveb el e ittocsib i ,ellemarac el ,etrot el e )181 ,081( elatnedicco ateid aL ihccir erudrev e atsap
,seldoon ,enap emoc ,itardiobrac id ihccir ibic id enoiznussa'l erative ,)971( itneirtunotif e erbif id ehccir erudrev id Atitnauq idnarg has found that high gl diets can have a negative effect on blood glucose levels, insulin and igfs, resulting in increased risk of pc. hu et al. (184) believed that the consumption of sugar, candy, honey and jam was positively
associated with pc. larsson et al. (185) have discovered that the consumption of added sugars, soft drinks, and risk of fruit pumpkins about 50% of all patients with pdac develop diabetes before the diagnosis of cancer (188). Alternate glucose tolerance is present in more than two-thirds of patients with pc (189). the relationship between
hyperglycemia, diabetes and pc is approaching. Hyperglycemia has been demonstrated to promote the perineral invasion of PC metastases and live liver (190, 191). kesh et al. (192) noted that microbial dysbiosis caused by hyperglycemia was associated with increased resistance to chemotherapeutic compounds in a t2d animal model. Moreover, high
glucose can promote immune escape under a hyperglycemic tumor microenvironment in the pc (193). a high sugar diet brings negative effects and leads to a poor prognosis. However, some researchers have suggested that high sugar consumption will not increase the risk of pc, with the limitation that patients without diabetes were enrolled in this
study (194). Therefore, future studies should explore the relationship between diabetes, abnormal bg and pc. meanwhile, a low-consumer diet is more specific and standardized and plays a more targeted role in diabetic patients and people with abnormal bg. conclusions existing studiesdiet and on the PC are encouraging, but research is still in its
childhood (Table 1). The research comparing these three diets was even more rare. However,Three diets have a lot in common. low sugar diet recommends to refuse refined carbohydrates and excessive intake of sugar, which also includes overcharged meat (180 "182). Moreover, a low-sugar diet is a low-level diet gi and some researchers believe that
the md is also a low-level diet gi (78). in terms of the effect of hyperglycemia on tumors, the mechanism was consistent in these three diets. kd mechanism involves an increase in oxidative stress and ros production, which are all related to the hyperglycemic state of the tumor, similar to a low-sugar diet (31-33, 193). Moreover, opinions on the types of
fatty acids in all three diets were basically the same (15, 16, 21, 80, 81). there were also studies that combined kd with i1 %o -3 fas (54). follow-up studies table and clinical studies on beneficial diets. Although the diet was used to improve immunotherapy and improve the effectiveness of chemotherapy or rt, it is still considered a nutritional supplement.
T&3th eta al. (72 "75) underlined that non-surgical therapies could hinder the effects of metabolic therapies and could even lead to tumor progression in several studies. Therefore, the consideration of dietary therapy as an autonomous treatment can bring unexpected results. the depth of knowledge of the relationship between diet and cancer is far
from sufficient. the way these diets make changes on a cellular level or if these diets can reduce the risk of PC throughout the family by reducing the risk of the first generation population and therefore through genetic variation is still dark. additional clinical studies and more detailed multi-sampling studies are needed to better explain dietary models
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