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FASTING CONDITION AS DIETARY 
TREATMENT OF DIABETES 

CROSS REFERENCE TO RELATED 
APPLICATION 

[0001] This application claims the bene?t of US. provi 
sional application Ser. No. 61/841,709 ?led Jul. 1, 2013, the 
disclosure of which is incorporated in its entirety by reference 
herein. 

STATEMENT REGARDING FEDERALLY 
SPONSORED RESEARCH OR DEVELOPMENT 

[0002] The invention was made with Government support 
under Contract Nos. PO1AG034906 and POlAG020642. 
The Government has certain rights to the invention. 

TECHNICAL FIELD 

[0003] The present invention, in general, relates to compo 
sitions and methods for a) regenerating pancreatic cells, 2) 
treating Type I diabetes, 3) treating Type II diabetes, 4) treat 
ing the metabolic syndrome, 5) preventing Type II diabetes 
and other diseases associated with metabolic syndrome. In 
particular, the present invention promotes pancreatic regen 
eration and alleviates multiple common signs, symptoms and 
risk factors of both diabetes types. In addition to promoting 
residential pancreatic regeneration, it can also be used to 
enhance and improve the regenerative functions of trans 
planted stem cells when it is incorporated with the conven 
tional stem cell therapy. 

BACKGROUND 

[0004] Human metabolic disorders such as diabetes melli 
tus Type I, diabetes mellitus Type II, metabolic syndrome, 
and insulin resistance are serious health conditions affecting 
over a third of the adult population in the United States. 
Although effective in delaying morbidity, standard treat 
ments have not generally been able to reverse the associated 
damage of these disorders. 
[0005] Chemicals, cytokines/hormones and stem cell or 
islet transplantation that boost or assist pancreatic regenera 
tion have been used as diabetes therapy in order to augment or 
replace insulin injections by increasing the number of, or 
enhancing the function of, endogenous insulin-producing 
[3-cells. 
[0006] Diabetes mellitus Type 1 and Type 2 diabetes are 
characterized by progressive beta-cell failure. By far, stem/ 
progenitor cell transplantation is the only therapy available 
for advanced stages of diabetes in an attempt to restore insulin 
production and replace insulin injection. However, besides 
ethical issues, technical and safety challenges in stem cell 
isolation, maintenance, expansion, donor-recipient matching 
and transplantation limit the ef?cacy of these strategies. 
[0007] Accordingly, there is a need for safe, effective treat 
ment protocols for metabolic disorders such as diabetes that 
may reverse pancreatic damage and inhibit development of 
these disorders. 

SUMMARY 

[0008] In at least one embodiment, the present invention 
provides a method of alleviating symptoms of or treating 
pancreatic beta-cell damage in a subject. The method 
includes a step of identifying a subject having pancreatic 
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beta-cell damage. Multiple cycles of a diet protocol are 
administered to the subject. The diet protocol includes admin 
istering of a fasting mimicking diet and a re-feeding diet 
where the fasting mimicking diet is provided for a ?rst time 
period and the re-feeding diet is provided for a second time 
period. 
[0009] In another embodiment, a method of alleviating 
symptoms of or treating pancreatic beta-cell damage in a 
subject is provided. The method includes a step of identifying 
a subject having pancreatic beta-cell damage and insulin de? 
ciency. The subject’s normal caloric intake is determined. 
Multiple cycles of a diet protocol are administered to the 
subject. The diet protocol includes administering of a fasting 
mimicking diet and a re-feeding diet where the fasting mim 
icking diet is provided for a ?rst time period (e.g., 2 to 6 days) 
and the re-feeding diet is provided for a second time period 
(e.g., 7 to 85 days). The fasting mimicking diet provides less 
than about 50% of the normal caloric intake of the subject 
with both protein restriction and sugar restriction and the 
re-feeding provides 60-100 percent of the normal caloric 
intake of the subject, depending on the need to lose additional 
weight. 
[0010] In another embodiment, a method of alleviating a 
symptom of diabetes is provided. The method includes a step 
of identifying a subject having diabetes (Type I or II). The 
subject is provided with multiple cycles of a Fasting Mimick 
ing Diet (FMD) (4-5 days every, 1-12 weeks) to promote a 
reduction and reversal in symptoms. 

[0011] In another embodiment, a method of alleviating 
insulin resistance, insulin de?ciency and/or hyperglygemia is 
provided. The method includes a step of identifying a subject 
having insulin resistance, insulin defeceincy and/or fasting 
hyperglycemia diabetes. The subject is provided with mul 
tiple cycles of a Fasting Mimicking Diet (FMD) (e.g., 4-5 
days every 4-12 weeks) to promote a reduction in symptoms. 

[0012] In another embodiment, a method of alleviating a 
symptom of metabolic syndrome is provided. The method 
includes a step of identifying a subject having one or more 
metabolic syndrome symptoms/risk factors (e.g., high blood 
pressure, hyperglycemia, excess body fat around the waist, 
high cholesterol). The subject is provided with multiple 
cycles of a Fasting Mimicking Diet (FMD) (4-5 days every, 
1-12 weeks) to promote a reduction in symptoms. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0013] FIG. 1. Table 1 showing the Calorie overview of the 
fasting mimicking diet adjusted to human subjects. The fast 
ing mimicking diet (FMD), Prolon, induces a fasting-like 
response while maximizing nourishment. The consumed 
calories for each one of the 5 days of the diet are shown, as 
well as the adjusted kcal per pound and kilogram of body 
weight. The reduction in calories consumed during the 5 day 
dietary regimen (45-day) is shown as either 1) based on a 
2,000 calorie per day diet, or 2) based on 2,800, 2,400, and 
2,000 calorie diets for person’s weight 2200, 150-200, and 
5150 lbs, respectively; 
[0014] FIG. 2. Table 2 showing the de?ned macronutrient 
content for each diet day adjusted to a 180-200 lbs human 
subject. The macronutrient content for each day of the 5 day 
FMD regimen is based on an average 180-200 lbs person. 
Caloric intake on day 1 of the diet is less reduced compared to 
the following days (2-5) to allow the body to adjust to the low 
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calorie consumption. % of calories contributed by fat, carbo 
hydrate (by sugar in detail) and protein for each day of the 
Prolon regimen is presented. 
[0015] FIG. 3. Table 3 showing the de?ned micronutrient 
content for each diet day adjusted to a 180-200 lbs human 
subject in a variation of the invention. The micronutrient 
content for each day of the 5 day FMD regimen based on an 
average 180-200 lbs person. Percent of the daily value (% 
DV) is calculated based on a 2,000 calorie diet. * for some of 
the micronutrients, DV is not de?ned; values shown are based 
on the reference daily intake (RDI). 
[0016] FIG. 4. Fasting mimicking diet (FMD, as described 
in FMD1 and FMD2 sections) in Type I diabetes mice. (A) 
Blood glucose levels of mice with STZ-induced hyperglyce 
mia. Vertical dash lines indicate the cycles of FMD. Horizon 
tal dash line indicates the level of blood glucose in healthy 
controls. (B) Plasma insulin levels of STZ-treated mice with 
or without FMD. Horizontal dash line indicates the level of 
plasma insulin in healthy controls (18110.25 ug/L). (C) Glu 
cose tolerance and Insulin tolerance test. Mice were injected 
with glucose or insulin and the blood glucose levels were 
measured over a 60 min period. (D) Immuno?uorescence 
staining of pancreatic islets for insulin (bright area). In FMD 
group, both rescued (euglycemic) and unrescued (pre-hyper 
glycemic) mice contained more insulin-secreting beta-cells 
comparing to the AL group. (E) Survival curve of STZ treated 
mice. 

[0017] FIG. 5. Fasting mimicking diet (FMD as described 
in FMDl and FMD2 sections) in Type II diabetes mice (lep 
rdb/db). (A) Body weight and (B) blood glucose level of db/ db 
mice. 8-wks-old db/db mice were fed ad libitum or FMD. 
Vertical dash lines indicate the cycles of FMD. 

[0018] FIG. 6. Effect of Fasting and a Fasting Mimicking 
Diet (as described in FMD1 and FMD2 sections) in a pre 
diabetic human subject. Fasting plasma glucose (FPG) levels 
in a pre-diabetic subject who underwent multiple cycles of a 
FMD. Reduction in blood glucose was found after cycles of 
fasting/diet cycles, at both the non-fasting phase and fasting/ 
diet phase. Horizontal line indicates the level for identifying 
pre-diabetes (FPG 110-125mg/dl). 
[0019] FIG. 7. An experimental scheme of a human adapted 
version of the Fasting Mimicking Diet (FMD). 
[0020] FIG. 8 provides the distribution of fasting blood 
glucose of human subjects before (A) and after (C) receiving 
FMD. 

[0021] FIG. 9. Circulating levels of betatrophin, shown to 
cause pancreatic beta cell regeneration, were increased at 
post-FMD refeeding. 
[0022] FIG. 10. FMD cycles showing a reduction in cytok 
ines associated with autoimmune type 1 diabetes in mice. 

DETAILED DESCRIPTION 

[0023] As required, detailed embodiments of the present 
invention are disclosed herein; however, it is to be understood 
that the disclosed embodiments are merely exemplary of the 
invention that may be embodied in various and alternative 
forms. The ?gures are not necessarily to scale; some features 
may be exaggerated or minimized to show details of particu 
lar components. Therefore, speci?c structural and functional 
details disclosed herein are not to be interpreted as limiting, 
but merely as a representative basis for teaching one skilled in 
the art to variously employ the present invention. 
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[0024] The terms “kilocalorie” (kcal) and “Calorie” refer to 
the food calorie. The term “calorie” refers to the so-called 
small calorie. 
[0025] The term “subject” refers to a human or animal, 
including all mammals such as primates (particularly higher 
primates), sheep, dog, rodents (e.g., mouse or rat), guinea pig, 
goat, pig, cat, rabbit, and cow. 
[0026] The term “metabolic syndrome” as used herein 
means a disorder that increases a subject’s risk of cardiovas 
cular disease, stroke, and Type II diabetes. The syndrome 
includes the following metabolic risks factors: a large waist 
line, high blood pressure, low high density lipoprotein (HDL) 
levels (<40 mg/dL), and high fasting glucose levels (or a 
subject on medication to treat high glucose levels). Typically, 
a subject having three or more of these risk factors is classi?ed 
as having metabolic syndrome. 
[0027] The term “fasting glucose level” means the glucose 
level in the blood of a subject after 8 hours of fasting. In 
human subjects, the normal fasting glucose blood level is less 
than 100 mg/dL (e.g. 70 to 99 mg/dL). 
[0028] Abbreviations: 
[0029] “STZ” is Streptozotocin. 
[0030] “FMD” is fasting mimicking diet. 
[0031] “AL” is ad libitum. 
[0032] In an embodiment, a method of alleviating symp 
toms of or treating pancreatic beta-cell damage in a subject is 
provided. In this context, pancreatic beta-cell damage 
includes beta cell loss, beta cell dysfunction, or combinations 
thereof. In variations of the present embodiment, the method 
is used to treat or alleviate one or more symptoms of diabetes 
mellitus Type I, diabetes mellitus Type II, metabolic syn 
drome, and insulin resistance. The method includes a step of 
identifying a subject having pancreatic beta-cell damage. The 
subject’s normal caloric intake is typically determined by 
interrogation or from the subject’s weight. Multiple cycles of 
a diet protocol are administered to the subject. The diet pro 
tocol includes administering of a fasting mimicking diet and 
a re-feeding diet where the fasting mimicking diet is provided 
for a ?rst time period and the re-feeding diet is provided for a 
second time period. 
[0033] The fasting mimicking diet provides the subject 
with less than about 50% of the normal caloric intake of the 
subject. In a variation the fasting mimicking diet is provided 
with protein restriction and/ or carbohydrate restriction and/ or 
sugar restriction. In one useful re?nement, the re-feeding 
provides 60-100 percent of the normal caloric intake of the 
subject. In a re?nement, the fasting mimicking diet provides 
the subject with at most, in increasing order of preference, 
60%, 50%, 45%, 40%, or 35% ofthe normal caloric intake of 
the subject with both protein restriction and carbohydrate/ 
sugar restriction and at least, in increasing order of prefer 
ence, 0%, 5%, 10%, or 15% of the normal caloric intake of the 
subject with both protein restriction and sugar restriction. The 
re-feeding provides the subject with at least 60 percent of the 
normal caloric intake of the subject. In a re?nement, the 
re-feeding diet provides the subject with at least, in order of 
preference, 60%, 70%, 80%, 90%, or 100% of the normal 
caloric intake of the subject and at most, in order of prefer 
ence, 130%, 120%, 110%, or 105% of the normal caloric 
intake of the subject. In a variation, the re-feeding diet pro 
vides an amount of calories that depends on the need of the 
subject to lose weight. For example, a subject needing weight 
reduction can be provided a re-feeding diet that provides from 
60 to 90 percent of their normal caloric intake. In a re?ne 
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ment, a subject needing weight reduction can be provided a 
re-feeding diet that provides from 60 to 80 percent of their 
normal caloric intake. In another re?nement, a subject need 
ing weight reduction can be provided a re-feeding diet that 
provides from 60 to 70 percent of their normal caloric intake. 
Subject not requiring weight loss can be provided with from 
90 to 130 percent of their normal caloric intake during the 
re-feeding diet phase. 
[0034] In a variation, the fasting mimicking diet provides 
the subject with 4.5 to 7 kcal/pound of body weight/day on 
day 1 followed by 3 to 5 kcal kcal/pound of body weight/day 
for days 2 to 5. In a re?nement, the fasting mimicking diet 
provides the subject with 7 kcal/pound of body weight/day on 
day 1 followed by 4 kcal kcal/pound of body weight/day for 
days 2-5. In another variation, the fasting mimicking diet 
provides the subject with 3-6 kcal/pound of body weight/day 
on day 1 followed by 2-4 kcal kcal/pound of body weight/day 
for days 2-4. In some variations, the fasting mimicking diet 
includes 2 to 5% calories from glycerol. For example, the 
fasting mimicking diet can include at least 60% calories from 
fatty acids, 2-5% calories from glycerol and up to 5% of 
calories from plant-based proteins, and a maximum of 35% of 
calories from carbohydrates. Advantageously, the carbohy 
drates are complex carbohydrate from plant sources such as 
soy, rice, or other grains and at least 50% of the calories from 
fatty acids are from coconut oil and tree nuts (e. g., macadamia 
nuts, walnuts, or almonds). 
[0035] Typical fat sources include vegetable oil such as 
soybean oil. In a further re?nement, the low protein diet 
includes fat sources such that at least 25 percent of calories 
from fat are short-chain fatty acids having from 2 to 7 carbon 
atoms and/ or from medium-chain saturated fatty acids having 
from 8 to 12 carbon atoms. Speci?c examples of fatty acids 
include lauric and/or myristic acid and fat sources include 
olive oil, kernel oil and/or coconut oil. In another re?nement, 
the fasting mimicking diet includes calories from fat in an 
amount from about 0 to 22 percent of total calories contained 
in the diet. 
[0036] US. patent application Ser. No. 14/178,953 ?led on 
Feb. 12, 2014 provides examples of fasting mimicking diets 
that are useful in the methods of the present invention. In this 
regard, FIGS. 1-3 provide listings of the nutrients for day one 
through day ?ve. In addition to the macronutrients, the diet 
should contain less than 30 g of sugar on day 1 and less than 
20 g ofsugar on days 2-5. The diet should contain less than 28 
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g of proteins on day 1 and less than 18 g of proteins on days 
2-5, mostly or completely from plant based sources. The diet 
should contain between 20 and 30 grams of monounsaturated 
fats on day 1 and 10-15 grams of monounsaturated fats on 
days 2-5. The diet should contain between 6 and 10 grams of 
polyunsaturated fats on day 1 and 3-5 grams of polyunsatu 
rated fats on days 2-5. The diet should contain less than 12 g 
of saturated fats on day 1 and less than 6 grams of saturated 
fats on days 2-5. Typically, the fats on all days are derived 
from a combination of the following: Almonds, Macadamia 
Nuts, Pecans, Coconut, Coconut oil, Olive Oil and Flaxseed. 
In a re?nement, the FMD diet includes over 50% of the 
recommended daily value of dietary ?ber on all days. In the 
further re?nement, the amount of dietary ?ber is greater than 
15 grams per day on all ?ve days. The diet should contain 
12-25 grams of glycerol per day on days 2-5. In a re?nement, 
glycerol is provided at 0.1 grams per pound body weight/day. 
In a variation, the FMD includes the following micronutrients 
(at least 95% non-animal based): over 5,000 IU of vitaminA 
per day (days 1-5); 60-240 mg of vitamin C per day (days 
1-5); 400-800 mg ofCalcium per day (days 1-5); 72-144 mg 
of Iron per day (days 1-5); 200-400 mg of Magnesium per day 
(days 1-5); 1-2 mg of copper per day (days 1-5); 1-2 mg of 
Manganese per day (days 1-5); 3.5-7 mcg of Selenium per 
day (days 1-5); 2-4 mg ofVitamin B1 per day (days 1-5); 2-4 
mg ofVitamin B2 per day (days 1-5); 20-30 mg ofVitamin B3 
per day (days 1-5); 1-1 .5 mg ofVitamin B5 per day (days 1-5); 
2-4 mg of Vitamin B6 per day (days 1-5); 240-480 mcg of 
Vitamin B9 per day (days 1-5); 600-1000 IU of Vitamin D per 
day (days 1-5); 14-30 mg ofVitamin E per day (days 1-5); 
over 80 mcg of Vitamin K per day (days 1-5); 16-25 mcg 
Vitamin B12 are provided during the entire 5-day period; 600 
mg of Docosahexaenoic acid (DHA, algae-derived) are pro 
vided during the entire 5-day period. The FMD diet provides 
high micronutrient content mostly (i.e., greater than 50 per 
cent by weight) from natural sources including: Kale, Cash 
ews, Yellow Bell Pepper, Onion, Lemon Juice, Yeast, Tur 
meric. Mushroom, Carrot, Olive Oil, Beet Juice, Spinach, 
Tomato, Collard, Nettle, Thyme, Salt, Pepper, Vitamin B12 
(Cyanocobalamin), Beets, Butternut Squash, Oregano, 
Tomato Juice, Orange Juice, Celery, Romaine Lettuce, 
Cumin, Orange Rind, Citric Acid, Nutmeg, Cloves, and com 
binations thereof. Table 4 provides an example of additional 
micronutrient supplementation that can be provided in the 
FMD diet: 

TABLE 4 

Micronutrient Supplementation 

Supplement Formula Amount Amount Range Unit 

VitA 12501U 900-1600 IU 
Vit C Ascorbic Acid C6H806 15 .0000 10—20 mg 
Ca Calcium Carbonate CaCO3 80.0000 60— 100 mg 
Fe Ferrous Fumarate C4H2FeO4 4.5000 3—6 mg 
Vit D3 Cholecalciferol C27H440 0.0025 0.001 -0.005 mg 
Vit E dl-Alpha C29H5002 5.0000 3-7 mg 

Tocopheryl Acetate 
Vit K Phytonadione 0.0200 0.1—0.04 mg 
Vit B1 Thiamine C12H17N5O4S 0.3750 0.15-0.5 mg 

Mononitrate 
Vit B2 Ribo?avin E101 C17H2ON406 0.4250 0.2-0.6 mg 
Vit B3 Niacinamide CGHGNZO 5.0000 3—7 mg 
Vit B5 Calcium Pantothenate C18H32CaNZOlo 2.5000 1.5—4.0 mg 
Vit B6 Pyridoxine C8Hl lNO3°HCl 0.5000 0.3—0.7 mg 

Hydrochloride 
Vit B7 Biotin C10H16N203S 0.0150 0.01-0.02 mg 
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TABLE 4-continued 
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Micronutrient Supplementation 

Supplement Formula Amount Amount Range Unit 

v11 B9 Folic Acid clgnlgN7o6 0.1000 0.07-0.14 mg 
Vit Cyanocobalamin C63H88C0N14OI4P 0.0015 0.001—0.002 mg 
B 12 
Cr Chromium Cr(C 6H4N02)3 0.0174 0.014—0.022 mg 

Picolinate 
Cu Cupric Sulfate CuSO4 0.2500 0.18—0.32 mg 
I Potassium Iodide KI 0.0375 0.03—0.045 mg 
Mg Magnesium MgO 26.0000 20—32 mg 

Oxide 
Mn Manganese MnSO4 0.5000 0.3—0.7 mg 

Sulfate 
Mo Sodium NaZMoO4 0.0188 0014-0023 mg 

Molybdate 
Se Sodium Selenate NaZO4Se 0.0175 0.014—0.023 mg 
Zn Zinc Oxide ZnO 3.7500 3—5 mg 

[0037] In a variation as set forth above, the fasting mimick- tin, promote the loss of abdominal fat and cause insulin sen 
ing diet also includes caloric restriction with respect to pro 
teins and sugars (e.g., glucose). In one re?nement, the fasting 
mimicking diet includes protein in an amount that is less than 
1 5 percent of total calories provided by the fasting mimicking 
diet. In a further re?nement, the fasting mimicking diet 
includes protein in an amount that is at most, in increasing 
order of preference, 15%, 12%, 10%, 8%, or 5% of total 
calories provided by the fasting mimicking diet and in an 
amount that is at least 0%, 2%, 3%, 5%, or 6% of total calories 
provided by the fasting mimicking diet. In another re?ne 
ment, the fasting mimicking diet includes sugars in an amount 
that is less than 15 percent of total calories provided by the 
fasting mimicking diet. In a further re?nement, the fasting 
mimicking diet includes sugars (e.g., glucose) in an amount 
that is at most, in increasing order of preference, 15%, 12%, 
10%, 8%, or 5% of total calories provided by the fasting 
mimicking diet and in an amount that is at least, in order of 
preference, 0%, 2%, 3%, 5%, or 6% of total calories provided 
by the fasting mimicking diet. 
[0038] The ?rst time period during which the fasting mim 
icking diet is provided is typically from 2 to 6 days and the 
second time period during which the re-feeding diet is pro 
vide is typically 7 to 85 days. In a variation, the multiple 
cycles are administered once a month for at least 3 months. In 
a re?nement, the ?rst time period during which the fasting 
mimicking diet is provided for is, in increasing order of pref 
erence, 2, 7, 3, 6, 4, or 5 days. In another re?nement, the 
second time period during which the re-feeding diet is pro 
vided is from, in increasing order of preference, 1 to 6 weeks, 
1 to 5 weeks, 1 to 4 weeks, 1 to 3 weeks, or 1 to 2 weeks. The 
multiple cycles of the diet protocol may continue inde?nitely. 
Advantageously, the multiple cycles of the diet protocol lasts 
for at least 60 days. In a re?nement, the multiple cycles of the 
diet protocol lasts for at least, in order of preference, 30 days, 
60 days, 90 days, 120 days, 180 days, 270 days, 1 year, 2 
years, 5 years, or for the lifetime of the subject. 
[0039] Surprisingly, the method and FMD of the present 
embodiment is found to induce pancreas and beta cell regen 
eration. This aspect of the invention is useful in treating 
subjects exhibiting both insulin resistance and the need for 
new beta cells (e.g., late stage type 2 diabetes) and subjects 
needing beta cell regeneration but do not have insulin resis 
tance (e.g., type 1 diabetics). In another aspect, the method 
and FMD is found to increase the insulin sensitizer adiponec 

sitization and a decrease in fasting glucose levels. Advanta 
geously, the ability of the diet to reverse insulin resistance is 
useful in preventing the development of diabetes Type 11 in 
subjects exhibiting insulin resistance and/or fasting hyperg 
lycemia but not having a diagnosis of diabetes. However, the 
diet is also useful for a normal subject who may be at risk of 
developing insulin resistance, metabolic syndrome or diabe 
tes for any reason including excess adiposity, poor diet, 
genetic risk factors for diabetes etc. 
[0040] Cycles of the fasting FMD a) promote insulin pro 
ducing [3-cells regeneration, b) prevents and reverses severe 
hyperglycemia (2300 mg/dl) in both Type 1 and Type 11 dia 
betes in mammals (mice) and c) alleviates other complica 
tions of diabetes including insulin secretion de?ciency, glu 
cose tolerance impairment and insulin insensitivity. It also 
decreases fasting blood glucose levels in a pre-diabetic 
human subject, and it increases the insulin sensitizer adi 
ponectin and the pancreatic regeneration factor betatrophin in 
humans con?rming that this ef?cacy is conserved in mice and 
humans. This high ef?ciency diet protocol has broad effects 
on multiple complications of diabetes, low initial require 
ments and long-term safety/bene?ts allowing this invention 
to be practically incorporated with various types of therapy, 
including other conventional regenerative approaches as well 
as standard treatments of diabetes (under physician supervi 
sion) in a way that directly stimulates the resident stem cells 
and/ or may indirectly change the microenvironments for pro 
moting the regeneration of the transplanted stem cells in the 
recipients. The pancreatic regeneration caused by the FMD is 
only part of its effects on Types 1 and 2 diabetes. In fact, the 
FMD causes a reduction in glucose, reduction in lGF-l, 
decrease in insulin and an increase in insulin sensitivity, all of 
which are independent or partly independent of regeneration 
and contribute to the anti-diabetes effects. In a re?nement, the 
subject’s levels of glucose, lGF-l, insulin and insulin sensi 
tivity are measured to verify the correct changes. 
[0041] In another embodiment, a method of alleviating a 
symptom of diabetes is provided. The method includes a step 
of identifying a subject suffering from diabetes (Types 1 or 11). 
The subject is provided with multiple cycles of a Fasting 
Mimicking Diet (FMD) (4-5 days every, 1-12 weeks depend 
ing on severity of symptoms and levels of risk factors) to 
promote a reduction in symptoms. Cycles of the fasting FMD 
a) promote insulin producing [3-cells regeneration, b) pre 
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