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DESCRIPTION

BACKGROUND OF THE INVENTION

1. Field of the Invention

[0001] The present invention relates to a composition for treating a diabetic disease, capable
of remarkably improving blood glucose Iin Type 1 diabetes, which is insulin-dependent diabetes
mellitus, as well as Type 2 diabetes which is non-insulin-dependent diabetes.

[0002] More particularly, the present invention relates to a composition for treating type |
diabetic disease, capable of remarkably improving blood glucose within the short period of 4
weeks as a user has a nutritious meal substitution in one meal per day without the
administration of insulin.

2. Description of the Related Art

[0003] Diabetes mellitus 1s a type of metabolic disease that lacks insulin secretion In the
pancreas or does not function normally. It i1s characterized by high blood glucose
concentration. Diabetes mellitus 1s divided into Type 1 and Type 2 diabetes.

[0004] Type 1 diabetes, which is called 'childhood diabetes’, 1s caused since Insulin is not
produced as beta cells in a pancreas are destroyed. This Is because a congenital or acquired
destruction of beta cells in the pancreas cause the production of necessary insulin. Type 1
diabetes I1s a serious disease that makes a patient live while relying on insulin injections and
Insulin pumps.

[0005] Type 2 diabetes is a disease caused because Iinsulin produced from a beta cell in the
pancreas Is relatively insufficient or caused because a cell fails to effectively burn glucose due
to Insulin resistance even though a sufficient amount of insulin.

[0006] Among them, Type 2 diabetes I1s mainly caused due to environment factors, such as
high calorie, high fat, and high protein diet resulting from the westernization of eating habits,
drinking, the lack of exercise, or stress. In addition, it is well-known that Type 2 diabetes may
be caused due to the defect of genes and may be caused due to pancreas surgery, infection,
or medicine.

[0007] As a symptom of diabetes, when the blood glucose level is high, thirst occurs and a lot
of water 1s consumed, the urine volume Iincreases. Accordingly, a patient frequently goes a
bathroom, and the weight of the patient is lost. If the high blood glucose level is kept for 10- 20
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years since diabetes occurred, various complications are incurred in the body of the patient.
Representatively, the danger of retinopathy, renal dysfunction, neuropathy, cardiac dysfunction,
stroke, peripheral nervous system disorders, or cardiovascular disease Is significantly
Increased. Nevertheless there 1s present such a serious physical danger, only attempts to
administrating insulin have been made to treat a diabetic patent, especially, a patent having
Type 1 diabetes without fundamental treatment. Until now, there is no way other than the
administration of insulin in modern medicine. Accordingly, the researches or studies have to be
rapidly performed on the regeneration or the survival of a beta cell in a pancreas of a patient
having diabetes regarded as a difficult problem in the modern medical world.

[0008] Although various medicines for diabetic patients are being studied and supplied, the
patients are merely lowering diabetic levels by ingesting medicines rather than treating
diabetes.

[0009] There are also a variety of folk remedies.

[0010] In other words, It Is said that most of the foods that we eat are good for diabetes. As an
example, mugwort I1s good for diabetes. However, doctors say that they should be careful
about the intake of mugwort since even mugwort contains a lot of sugar.

[0011] It i1s known that an elm shell has a lot of saponin and lowers blood glucose and blood
lipid, so the elm shell is helpful for controlling diabetes. In addition, it is well known that beet Is
good food for diabetes. The beet I1s called a red radish due to the unique red color thereof.
Especially since onions are known to be good for diabetes, people drink onion juice every day.
In addition, a research result has been reported in which buckwheat, pork potatoes, and red
ginseng are good for diabetes. In addition, many food materials are known as folk remedies
which are good for diabetes. However, when a large amount of food materials that are said to
be good for such diabetes are ingested continuously, not only may side effects occur, but the
continuous ingestion is difficult. In particular, since different results are caused depending on
physical constitutions of patients, it Is difficult to make a generalization that the above-
described food materials are effective against diabetes. In general, diabetic patients have
control the diabetic levels while medicines supplied by the hospital and performing a dietary
therapy. Accordingly, the development of a new effective therapeutic agent having no side
effect i1s strongly required.

[0012] Accordingly, the present inventor had found a material to improve diabetes and was
astonished by the fact that Type 1 diabetes as well as Type 2 diabetes could be remarkably
iImproved without administering insulin. In other words, 1t is found that the composition for
treating diabetic disease according to the present invention iIs effective In regenerating or
surviving or recovering beta cells in the pancreas of an animal having Type 1 diabetes, which
are streptozotocin-induced, and in improving an amount of insulin secretion to 60-70% or
more, only after four weeks from the ingestion of the composition.

[0013] Cited reference 1 suggests to a composition Iincluding a glucokinase activator for
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treatment of diabetes. Cited reference 1 provides a chemical composition Including a
glucokinase activator and one or more anti-diabetic agents.

[0014] Cited reference 2 suggests peptides for the treatment of Type 2 diabetes and
complications of the Type 2 diabetes, and provides exenatide analogs for treating and
preventing complications of Type 2 diabetes, such as diabetic neuropathy, muscular dystrophy,
and corneal endothelium.

[0015] Cited reference 3 suggests an SGLT2 inhibitor for treating Type 1 diabetes, Type 2
diabetes, impaired glucose tolerance, or hyperglycemia and discloses a pharmaceutical
composition including an SGLT2-inhibitor.

[0016] Cited reference 1 to cited reference 3 provide chemical therapeutic agents. As
described above, the chemical therapeutic agents seriously cause side effects and have little
advantages. Accordingly, the effectiveness of the chemical therapeutic agents may be
degraded.

List of Prior arts

[Patent Documents]

[0017]

Cited reference 1. Korean Unexamined Patent Publication No. 10-2015-0013838.
Cited reference 2: Korean Unexamined Patent Publication No. 10-2017-0041914.
Cited reference 3: Korean Unexamined Patent Publication No. 10-2011-0118668.

Cited reference 4: Korean Patent Registration No. 10-1200419.

SUMMARY OF THE INVENTION

[0018] An object of the present invention is to provide a composition for treating a diabetic
disease, capable of remarkably improving Type 1 diabetes and Type 2 diabetes while being
used as a meal substitution.

[0019] According to the present invention, diabetic disease may be improved through a
vegetable powder mixture comprising onion powders, buckwheat powders, and cacao nibs
powders, and/or cricket powders.
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[0020] Preferably, according the present invention, a vegetable powder mixture Is prepared by

mixing buckwheat powders, onion powders, and cacao nibs powders at the weight ratio of
50:25:25.

[0021] According to an embodiment of the present invention, the vegetable powder mixture is
prepared by mixing 30-50% of buckwheat powders, 25-40% of onion powders, and 10-25% of
cacao nibs powders.

[0022] Preferably, according to present invention, the cricket powders are mixed with the
vegetable powder mixture at the weight ratio of 1:1.

[0023] Further, the diabetic disease In the claimed invention refers to Type 1 diabetes

[0024] As described above, according to the present invention, the diabetic disease may be
significantly improved through a vegetable powder mixture containing buckwheat powders,
onion powders, and cacao nibs powders, and/or cricket powders. Further, the effect of
regenerating beta cells iIn the pancreas having the disorder of insulin secretion may be
exhibited.

[0025] In addition, according to the present invention, a user may not only experience the
Improvement in blood glucose, but ingest higher-quality protein containing amino acid through
the cricket powders. In addition, the user may ingest minerals such as magnesium and zinc,
which exhibit anti-diabetic effects, and omega-3 unsaturated fatty acid and polyphenol. Further,
as the user ingests the vegetable powder mixture, the user may be supplied with carbohydrate,
and various vitamins and minerals.

BRIEF DESCRIPTION OF THE DRAWINGS

[0026]

FIG. 1 lllustrates graphs of the variation in the weights of experimental rats induced with Type
1 diabetes after D&D, a vegetable powder mixture, and the D&D + the vegetable powder
mixture are administrated to the experimental rats at a low concentration (0.6), an intermediate
concentration (1.2), and a high concentration (2.4) according to the present invention.

FIG. 2 illustrates graphs of the variation in the food intake of experimental rats induced with
Type 1 diabetes after D&D, a vegetable powder mixture, and the D&D + the vegetable powder
mixture are administrated to the experimental rats at a low concentration (0.6), an intermediate
concentration (1.2), and a high concentration (2.4) according to the present invention.

FIG. 3 illustrates graphs of the variation in the water intake of experimental rats induced with
Type 1 diabetes after D&D, a vegetable powder mixture, and the D&D + the vegetable powder
mixture are administrated to the experimental rats at a low concentration (0.6), an intermediate
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concentration (1.2), and a high concentration (2.4) according to the present invention.

FIG. 4 Illustrates graphs showing the numeric values obtained by measuring C-peptide and
Insulin using ELISA kits for experimental rats induced with Type 1 diabetes after D&D, a
vegetable powder mixture, and the D&D + the vegetable powder mixture are administrated to
the experimental rats at a low concentration (0.6), an intermediate concentration (1.2), and a
high concentration (2.4) according to the present invention.

FIG. 5 lllustrates graphs showing the measurement results of the variation in glycated
hemoglobin values of experimental rats induced with Type 1 diabetes after D&D, a vegetable
powder mixture, and the D&D + the vegetable powder mixture are administrated to the
experimental rats at a low concentration (0.6), an intermediate concentration (1.2), and a high
concentration (2.4) according to the present invention.

FIG. 6 Illustrates graphs of showing the measurement results of the variation in fasting blood
glucose of experimental rats induced with Type 1 diabetes after D&D, a vegetable powder
mixture, and the D&D + the vegetable powder mixture are administrated to the experimental
rats at a low concentration (0.6), an intermediate concentration (1.2), and a high concentration
(2.4) according to the present invention.

FIGS. 7 and 8 are views lllustrating cell analysis results confirming influences exerted on
Internal organs of experimental rats induced with Type 1 diabetes after D&D, a vegetable
powder mixture, and the D&D + the vegetable powder mixture are administrated to the
experimental rats at a low concentration (0.6; L), an intermediate concentration (1.2; M), and a
high concentration (2.4; H) according to the present invention.

FIG. 9 illustrates views of pancreatic beta cells stained with Hematoxylin/Eosin to determine the
functions of the pancreatic beta cells of experimental rats induced with Type 1 diabetes after
D&D, a vegetable powder mixture, and the D&D + the vegetable powder mixture are
administrated to the experimental rats at a low concentration (0.6; L), an intermediate
concentration (1.2; M), and a high concentration (2.4; H) according to the present invention.

FIG. 10 illustrates views used to evaluate the expression degree of insulin in the stained cell of
FIG. 9 through immunostaining using an insulin-specific antibody.

FIG. 11 I1s a graph illustrating the measurement result of the variation in the area of Islets In
pancreases of experimental rats induced with Type 1 diabetes after D&D, a vegetable powder
mixture, and the D&D + the vegetable powder mixture are administrated to the experimental
rats at a low concentration (0.6; L), an intermediate concentration (1.2; M), and a high
concentration (2.4; H) according to the present invention.

FIG. 12 illustrates graphs of the measurement results of the variation in Bcl-2 (Antiapoptotic),

Bax (Proapoptotic), and Cleaved caspase-3 of a control group and groups administrated with
D&D, STZ, and STZ + D&D depending on the concentrations.

FIG. 13 lllustrates graphs of the measurement result of the AKT/mTOR mechanism by
western-blotting in the control group and the groups administrated with D&D, STZ, and STZ +



DK/EP 3574912 T3

D&D depending on the concentrations.

FIG. 14 Illustrates graphs of the measurement results for the change in an |IP glucose
tolerance test (IPGTT) for experimental groups including experimental rats induced with Type
1 diabetes after D&D, a vegetable powder mixture, and the D&D + the vegetable powder
mixture are administrated to the experimental rats at a low concentration (0.6; L), an
Intermediate concentration (1.2; M), and a high concentration (2.4; H) according to the present
iInvention.

FIG. 15 lllustrates graphs of the measurement results of improved insulin tolerance based on
the change In an insulin tolerance test (ITT) for experimental groups including experimental
rats induced with Type 1 diabetes after D&D, a vegetable powder mixture, and the D&D + the
vegetable powder mixture are administrated to the experimental rats at a low concentration
(0.6; L), an intermediate concentration (1.2; M), and a high concentration (2.4; H) according to
the present invention.

DETAILED DESCRIPTION OF THE INVENTION

[0027] Hereinafter, other objects and features will become apparent from the following
description of embodiments with reference to the following figures.

[0028] In addition, unless otherwise defined, all terms used herein, including technical or
scientific terms, have the same meanings as those generally understood by those skilled in the
art to which the present invention pertains.

[0029] Such terms as those defined In a generally used dictionary are to be Iinterpreted as
having meanings equal to the contextual meanings in the relevant field of art, and are not to be
Interpreted as having ideal or excessively formal meanings unless clearly defined as having
such in the present application.

<Embodiment 1> Preparation of Cricket Powders

[0030] A cricket species used In the present invention 1s Gryllus bimaculatus. The cricket,
Gryllus bimaculatus, was subject to hot-air drying or freezing-drying and was pulverized (in
100-300 mesh size) through a mill (a ball mill or a hammer mill). It i1s preferred that the
freezing-drying 1s performed since the freezing-drying prevents nutrients, such as vitamins,
from being destroyed. Cricket powders used In the present experiment were prepared by 239
BIO Ltd., and are, hereinafter, referred to as "D&D" (which Is the brand name of the cricket
powders).

<Embodiment 2> Preparation of Vegetable powder mixture
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[0031] A vegetable powder mixture was prepared by mixing buckwheat powders, onion
powders, and cacao nibs powders at the weight ratio of 50: 25: 25. It is preferred that the
vegetable powder mixture is supplied in the form of powders subject to freezing-drying and
pulverizing since the form of powders prevent nutrients, such as vitamins, from being
destroyed.

[0032] Buckwheat has a higher protein content and is rich in vitamins B1 and B2, nicotinic acid,
and minerals, so the buckwheat is treated as a healthy diet. Especially, the buckwheat has the
higher content of rutin which Is effective in suppressing blood pressure, so the buckwheat has
been used for the dietary therapy of patients with hypertension

[0033] Nutrients of 100 g of buckwheat contain 71.50 g of carbohydrate, 13.25 g of protein,
3.40 g of total fat, 10 g of dietary fiber, and cholesterol is not included at all. Among the
nutrients contained in the buckwheat, vitamins include 30 ug of folic acid, 7.020 mg of niacin,
1.233 mg of pantothenic acid, 0.425 mg of riboflavin, and 0.101 mg of thiamine; electrolytes
Include 1 mg of sodium and 460 mg of potassium; minerals include 18 mg of calcium, 1.100
mg of copper, 2.20 mg of iron, 231 mg of magnesium, 1.300 mg of manganese, 374 mg of
phosphorus, 8.3 ug of selenium, 2.40 mg of zinc, and amino acid includes 627/ mg of lysine,
172 mg of methionine, and 192 mg of tryptophan.

[0034] In addition, the buckwheat contains corin, which is a nutrient belonging to the vitamin B
group, to prevent fat from being accumulated in the liver. The corin serves as a source
material of acetylcholine which decomposes alcohol In a human body. Accordingly, the
buckwheat i1s helpful in neutralizing alcohol and relieving a hangover. The vegetable flavonoid
component of the buckwheat is helpful in regenerating cells. The buckwheat is effective In
curing a liver damaged due to alcohol or stress. In addition, it is known In oriental medicine that
the buckwheat, which is classified as having a cold nature, I1s effective in lowering the heat of
the human body and decreasing inflammation and produces an anti-aging effect resulting from
antioxidant activity.

[0035] Since the buckwheat is abundant in dietary fiber, the buckwheat has an effect of
preventing constipation. In addition, since the buckwheat is combined with a toxin, a toxic
substance, and a carcinogen present In the internal organs of a human body, and is
discharged to the outside of the body, the buckwheat protects a colonic mucosa. Furthermore,
the buckwheat has the effect of lowering blood glucose and activating the function of the
pancreas. This is because the buckwheat has abundant dietary fiber and rutin, which slows the
absorption of glucose and regulates the change In blood glucose. In addition, since the
buckwheat discharges active oxygen, the buckwheat prevents the damage to cells. Further,
since the buckwheat produces diuretic action to allow a user to facilitate feces, and strengthens
capillary blood vessels. Accordingly, the buckwheat i1s effective in preventing adult diseases.
The buckwheat has abundant selenium to prevent blood in a blood vessel from being clotted,
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which Is effected In cardiovascular diseases such as myocardial infarction, angina pectoris, and
a cerebral stroke.

[0036] An onion contains an ingredient of propyl disulphide. The disulfide Is effective In
lowering the viscosity of the blood and clearing the blood by dissolving unnecessary fat and
cholesterol in the body and thus In treating hyperlipidemia. In addition, the propyl disulphide is
effective In preventing the blood from being clotted and decomposing the blood clot.
Accordingly, the propyl disulphide has an effect of preventing atherosclerosis and
hyperlipidemia and of lowering blood pressure. In addition, the propyl disulphide promotes
metabolism, and prevents body fat from being accumulated to prevent obesity in advance,
thereby preventing diabetes resulting from obesity. The propyl disulphide is rich in a raw onion.
Accordingly, in the present invention, onion, which is not heated, is preferably used.

[0037] In addition, the onion has a large amount of chrome. The chrome I1s a micro-mineral to
maintain homeostasis of glucose metabolism. Since the chrome promotes insulin action, the
chrome is helpful in adjusting blood glucose.

[0038] The cacao nibs Is obtained by fermenting cacao beans obtained from a cacao fruit,
drying and roasting the fermented cacao beans, peeling the cacao beans, and crushing the
cacao beans in small size. The cacao nibs contain a large amount of fiber to help digestion and
Improve blood sugar and cholesterol. The cacao nibs contain magnesium and iron powders.
The cacao nibs abundantly have antioxidant ingredients to cope with cell mutant caused by
oxygen stress, to cope with aging, to prevent inflammation, and to increase Immunity.
Accordingly, the cacao nibs may lower blood pressure. In addition, since the cacao nibs are
rich in stearic acid and oleic acid, the cacao nibs effectively improve blood cholesterol.

[0039] Actually, the cacao nibs have been spotlighted around the world as i1t is known that the
Incidence of heart disease of Indians eating the cacao nibs has been lowered.

[0040] Meanwhile, since the buckwheat is classified as having a cold nature In oriental
medicine, it Is not recommended for a user having slow metabolism to ingest a large amount of
buckwheat. In other words, it is known that it is better to reduce the intake of buckwheat for a
person who suffers a stomachache and looses bowels when eating cold food. When a user
Intakes a large amount of buckwheat every day, the user has a problem with digestion and a
severe trouble in bowels.

[0041] Therefore, according to the present invention, the proportion of the buckwheat may be
lowered to 30 % based on the physical constitution of a patient to be administered into the
patient.

[0042] Meanwhile, although the blood glucose may be controlled by ingesting only onion, it is
difficult for the patient to continuously ingest the onion. In other words, the patient has to
steadily ingest a large amount of onion every day so as to control the blood glucose by
Ingesting the onion. However, the patient may have a severe stomachache and a burn feeling
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In the stomach of the patient due to the ingestion of the onion. In addition, the patient may not
easlly ingest the onion due to the unique flavor and taste of the onion. Therefore, in the
present invention, it is preferred to provide 25% of onion for administration. The onion has a
warm nature which 1s opposite to that of the buckwheat. Accordingly, when the proportion of
the buckwheat Is lowered to 30% for administration, the proportion of the onion may be
Increased to 45% for administration. In this case, it I1s preferred that the mixture ratio of
buckwheat and onion does not exceed 90%. It i1Is more preferred that the mixture ratio of
buckwheat and onion is within 75%.

[0043] If the mixture ratio of buckwheat and onion exceeds 90%, since any one of the cold
nature of the buckwheat and the warm nature of the onion excessively predominates over the
remaining nature, the vegetable powder mixture may not be applied to a person having slow
metabolism or fast metabolism. In addition, If the mixture ratio of buckwheat and onion is less
than 90%, the effect of preventing or treating diabetes may be slightly produced.

[0044] In addition, although the cacao nibs have effects of lowering triglycerides in blood and
of improving blood flow, since the unique bitter tastes of the cacao nibs are strong, it Is
preferred that the proportion of the cacao nibs does not exceed the maximum proportion of
25%.

[0045] Preferably, the vegetable powder mixture was prepared by mixing 30-50% of
buckwheat powders, 25-40% of onion powders, and 10-25% of cacao nibs powders.

[0046] Meanwnhile, according to the present invention, it is preferred that the vegetable powder
mixture 1s prepared by pulverizing the above ingredients and then mixing the ingredients.

<Embodiment 3>

[0047] Embodiment 3 employed the vegetable powder mixture obtained by mixing the cricket
powders obtained through Embodiment 1 and the vegetable powder mixture prepared through
Embodiment 2 at the weight ratio of 1:1.

[0048] It was observed that the D&D, the vegetable powder mixture, and the mixture
(hereinafter, referred to as "the D&D + the vegetable powder mixture”) of the D&D and the
vegetable powder mixture, which were prepared through Embodiment 1 to Embodiment 3 are
effective for type 1 diabetes. The following experiment was performed to verify the
regeneration of pancreatic beta cells which are completely destroyed.

[0049] The following experiment was accredited with accreditation No. cuh-IACUC-170316-6
on Nov. 08, 2017 by Non-Clinical Evaluation Center of Biomedical Research Institute at
Chonbuk National University, which I1s Association for Assessment and Accreditation of
Laboratory Animal Care International (AAALAC International).
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[0050] In the following experimental example, each of D&D, the vegetable powder mixture, and
the D&D + the vegetable powder mixture was administrated into experiment rats in dose of 1.2
g two times per day. The administration manner was oral administration.

[0051] In addition, each of the D&D, the vegetable powder mixture, and the D&D + the
vegetable powder mixture was administrated at a low concentration (L), a middle concentration
(M), and a high concentration (H). Regarding the concentration, when 40 g/60 kg or more Is a
maximum based on a human, 6.5 g/kg Is set to a base value In the case of the experimental
rate, in which 6.5 g/kg Is obtained by rounding a value under a decimal point of 6.45 g which is
a division result of 40 g/60 kg by 6.2. The value of the intermediate concentration is set to 3.25
ag/kg which is 1/2 of 6.25 g, and the value of the low concentration Is set to 1.63 g/kg which is
1/2 of 3.25 g/kg.

[0052] When the above value Is changed to a concentration to be orally administrated to the
experimental rat, the low concentration, the Intermediate concentration, and the high
concentration are set to 0.6 g, 1.2 g, and 2.4 g, respectively, thereby determining an
administration amount per day.

<Experimental Example 1>: Formation of Diabetic disease model

[0053] Regarding the cricket powders prepared through Embodiment 1, after fasting a 9 week-
old experimental animal (rat) for 12 hours, Streptozotocin (STZ, S0130, Sigma-Aldrich, USA),
which specifically acts to a beta cell in the pancreas and does not affect other organs, was
dissolved in 0.1 M citrate buffer (pH 4.5), and the result was made to have the concentration of
65 Mmg/kg and Injected into the experimental animal through intraperitoneal (IP) injection such
that diabetes were induced from the experimental animal.

[0054] Regarding the determination of diabetes induction, after seven days (10 weeks) from
the Injection of the STZ, blood collected from the taill vein of the experimental rat was
measured by a blood glucose meter. In this case, the experimental rat having the blood
glucose of 300 mg/dl was regarded as a diabetic rate. All experimental groups were classified
INto a normal group, a diabetic control group, and a diabetic test group and raised such that
the experimental groups have average weights approximate to each other. The experimental
groups were raised for four weeks (or 11 weeks to 14 weeks) while being administrated with
the test samples of the D&D, the vegetable powder mixture, and the D&D + the vegetable
powder mixture after the determination of diabetes induction. Simultaneously, the variation In
the blood glucose of the experimental groups was examined by measuring the weight, the feed
consumption, the quantity of water, the blood glucose, the glycated hemoglobin beta cells, and
the insulin secretion at the interval of one week.

<Experimental example 2> Measurement of Dietary Efficiency
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[0055] The weight increment and the food intake were measured at a time interval of one
week from the start date of experiment while a sufficient amount of fodders and water was
being supplied to the experimental groups. The food intake was calculated by subtracting the
remaining amount of fodders from an amount of supplied fodders. A food efficiency ratio (FER)
was calculated by dividing a weight increment for an experimental period by a food intake for
the period.

[0056] Regarding the variation in weight, after 7 days (or 10 weeks) of the experimental period
as Illustrated in FIG. 1, although the weights of the experimental rates in the normal group are
continuously increased, the weights of the experimental rates in the diabetic control group was
decreased. In FIG. 1, the term "vehicle" represents a group to which regular fodders are
supplied.

[0057] FIG. 1 does not show the meaningful result except that the weights are more or less
Increased In the experimental rates induced with diabetes and in groups to which the D&D, the
vegetable powder mixture, and the D&D + the vegetable powder mixture are supplied. This
result iIs presumed to be shown for the following reasons. As the use of glucose by cells Is
lowered In a diabetic state and thus the metabolism features are shown as in a starving state,

so the weight loss Is shown In the present experiment However, In the case of the groups
administrated with the D&D, the vegetable powder mixture, and the D&D + the vegetable

powder mixture having high concentration, higher-content amino acid i1s administrated and
Introduced Into skeletal muscle to increase protein synthesis so that a body weight iIs
InCreased.

[0058] Meanwnhile, a food intake per day on weekdays shown in FIG. 2 and a water intake per
day on weekdays shown In FIG. 3 are increased in the diabetic control group as compared with
the normal group and significantly decreased In groups administrated with the D&D, the
vegetable powder mixture, and the D&D + the vegetable powder mixture having high
concentration

<Experimental Example 3> Biochemical Analysis Technology in Blood

1) C-peptide

(1 Analysis Overview

[0059] C-peptide Is a substance produced Iin a procedure of decomposing proinsulin, which
reflects the secretion of insulin.

(2) Experimental Manner
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[0060] After plasma was isolated from blood samples for measurement, the plasma was
analyzed using a C-peptide ELISA kit. The measurement for the analysis was performed
according to the manual of the Kit.

2) HbA1c

(1D Analysis Overview

[0061] Glycated hemoglobin I1s a biomarker for measuring the change In blood glucose for a
long term.

(2 Experimental Manner

[0062] For the measurement, glycated hemoglobin was analyzed through collected blood
samples In a clinical laboratory of a hospital. The measurement for the analysis was performed
according to the manual of the Kit.

3) Insulin

(1D Experimental Manner

[0063] After plasma was isolated from blood samples for measurement, the plasma was
analyzed using an Insulin ELISA Kit.

[0064] First, the measurement results of an experimental rat using C-peptide and Insulin
ELISA kits are shown in FIG. 4.

[0065] C-peptide I1s produced at the same proportion as that of insulin in the procedure of
decomposing proinsulin. However, the C-peptide exists without being used in a liver or another
peripheral tissue, which i1s different from the insulin. In addition, the C-peptide has a half-life
longer than that of the insulin and thus is easily measured. The measurement value of the C-
peptide represents the secretion degree of the insulin.

[0066] Arterial blood and venous blood show mutually different fasting plasma insulin
concentrations, and the fasting plasma insulin concentration is in the normal range of 13-39
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mU/l In the case of the venous blood.

[0067] As lllustrated In FIG. 4, it was confirmed that the concentration of C-peptide in blood
was significantly increased in the groups administrated with the D&D, the vegetable powder
mixture, and the D&D + the vegetable powder mixture having high concentration. In general,
when STZ was administrated, beta cells in the pancreas were destroyed, the insufficient
production of insulin caused metabolic disorder, and the concentration of blood glucose was
Increased. Therefore, the D&D, the vegetable powder mixture, and the D&D + the vegetable
powder mixture having high concentration (2.4, H), which were used In the present
experimental example, may recover the function of beta cells in the pancreas to promote the
secretion of insulin.

[0068] Next, regarding glycated hemoglobin, HbA1c, which is a part of the hemoglobin in a red
blood cell, is slowly bound to glucose non-enzymatically to be saccharified during the survival
of the red blood cell. Accordingly, the degree of saccharification of HbA1c I1s used to estimate
the concentration of blood glucose during the survival of the red blood cell.

[0069] Therefore, glycated hemoglobin has been widely used as the most basic Iindex
representing glucose control. The average concentration of blood glucose for the last three
months was analyzed based on glycated hemoglobin values.

Table 1

.
0000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000

cccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccc

Diabetic group -control group
Diabetic group -0.6D&D
Diabetic group -1.2D&D
Diabetic group -2.4D&D 10, ’
Diabetic group -1.2Mix

Diabetic group -2.4Mix

..................................................................................................................
Diabetic group -1.2+Mix

Diabetic group -2.4+Mix

[0070] As illustrated In table 1 and FIG. 5, it was confirmed that there 1s the tendency in which
glycated hemoglobin i1s decreased in the groups administrated with the D&D, the vegetable
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powder mixture, and the D&D + the vegetable powder mixture having high concentration (2.4;
H) when the glycated hemoglobin was analyzed. Especially, it 1s a significantly great result that
glycated hemoglobin values are decreased by about 1-2 without the administration of medicine
or insulin for four weeks which i1s a very short term. The lowest glycated hemoglobin value is
obtained in the case of 1.2 g of vegetable powder mixture, which is obtained due to the error of
some data when numerical data Is checked.

<Experimental Example 4> Measurement of Blood Glucose

[0071] The blood glucose was measured using a blood glucose meter by collecting trail vein
blood In the same time every week after fasting an experimental rat for 12 hours while the
experimental rat is allowed to freely drink.

[0072] The fasting plasma glucose was measured from venous blood after fasting the
experimental rat for at least 8 hours and the concentration of the fasting plasma glucose was
expressed iIn mmol/L or mg/dl.

[0073] The concentration of the normal fasting plasma glucose was enhanced to 6.1 mmol/L

(110 mg/dl) or less, and the concentration of two-hour blood glucose after feeding was limited
to 7.8 mmol/L (140 mg/dl).
Table 2

9 110 11 12 13 14 ‘
weeks jweeks weeks weeks weeks weeks

Control group 107.38 1118.75 111025 {11550 {103.00 {91.88 |

R R R R R R R R R T T T T T T T T T T T T T T T T T T T T N N T TN N N T N R N N N N N N N N R O O O R N O N O N N R O O O R N O R O O O O O O O O O N O N N R R R R R N N N L . 0‘00Q“Q“QO‘Q“Q“Q“Q“QO\ QQQQQQQQQQQQQQQQQQQQQQQQQQQQQ

grlssgtlc HIoUp = contirol 102.90 {584.20 1i{588.40 i592.00 1i547.10 {54500
Diabetic group “ |
0 6D&D 105.43 {590.14 i{577.86 i{531.86 {510.80 {478.00

vegetable powder 141286 {11571 |11357 {109.86 (9757 {96.43
mixture

Diabetic group - 102.90 {58420 {588.40 {592.00 {547.10 {545.00
control group

30000000000000000000000000000000QHQ.CQ00000000000000000000000000000000000000000000000.00000000000000000000000000000000000000000000000000000000‘00000000000000000”0000\000000000000000000000000000\ 000000000000000000000000000
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D|abet|c group -
0 EMix 41 9.29

ooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

?g‘fﬁ‘c group - 102.25 {540.88 {520.63 {478.38 {447.25 {419.63

Table 4

weeks Weeks

N 107 38 118 75 11025 . 11550 - 103 00 91 88 -

Plus Vegetable powader {40~ 06 111500 111214 111171 110314 19486
mixture
gr'gsg“c group -control {145 g9 {58420 158840 1592.00 1547.10 1545.00

CQ50050050050050050050050QQCQ‘CQ‘CQ‘H5005005005005005005005005005005\050050050050050050050050\500500500500500500500500500.005005005005005005005005005*05005005005005CQMQQC050050050050050050050050050\ 0000000000000000000000000000

T I R S R —

Diabetic group -1.2+Mix §104.63 §535.25 {540.00 {456.25 §426.50 ;398.13
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|} |} | |
] u u u u u u
L] L] -

[0074] The variation In fasting plasma glucose, as illustrated in FIG. 6 (see table 2 to table 4),
was remarkably increased In the diabetic-control group as compared with the normal group
and was significantly decreased In the groups administrated with the D&D, the vegetable
powder mixture, and the D&D + the vegetable powder mixture having high concentration. This
result teaches that the blood glucose of a diabetic model with hyperglycemia i1s improved as
the D&D, the vegetable powder mixture, and the D&D + the vegetable powder mixture having
high concentration are administrated into the diabetic model.

<Experimental Example 5> Influence on Organ

[0075] A toxicity experiment was performed using the possibility of causing damage to the liver
or kidney of an experimental rat as the D&D and/or the vegetable powder mixture was
continuously administrated to the experimental rat. FIGS. 7 and 8 illustrate the results obtained
by examining the influence exerted on the liver or kidney In the procedure of overcoming a
diabetic disease according to the present invention. As Illustrated in photographs of FIGS. 7
and 8, it was observed that the present invention does not cause the meaningful change In the
liver or kidney. Accordingly, the present invention iIs not considered to produce an adverse
effect on the liver or kidney.
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<Experimental Example 6> Functional Measurement of beta Cells in Pancreas

1) Pancreatic tissue staining

[0076] The pancreas of a white rat was extracted, fixed in 3.7 formalin, and then dehydrated
using an automatic tissue processor. A paraffin block was prepared using paraffin embedding
machine. The paraffin block was cut with a microtome to prepare a 4 um slice. The prepared
slice was de-paraffinized and dehydrated using xylene and alcohol and stained with
hematoxylin & eosin (H&E). Then, the prepared slice was hydrated and then observed using
an optical microscope.

[0077] Regarding measurement of insulin present in a beta cell of a pancreatic tissue, insulin
serving as an Index to measure the function of the beta cells was analyzed by
Immunohistochemistry to show relative comparison between experimental groups. According
to a result of Immunohistochemical staining of insulin of the organ, the expression of insulin In
the pancreatic Islets beta cells of the type 1 diabetes model was reduced. In contrast, the
groups administrated with the D&D, the vegetable powder mixture, and the D&D + the
vegetable powder mixture having high concentration (2.4) expressed insulin Iin the pancreatic
Islets beta cells which were remarkably increased by at least 60% In four weeks. This strongly
teaches that insulin secretion was promoted as the function of the beta cell was recovered.

[0078] Insulin Is the most important hormone In the control of blood glucose of a human body
and Is produced by a beta cell in the pancreas. It is well known that, when STZ I1s administrated
to an experimental rat, a pancreatic beta cell of the experimental rat is destroyed, thereby
making the pancreatic beta cell abnormal.

[0079] According to the present experiment, when inducing the Iincrease In blood insulin
concentration of the groups administrated with the D&D, the vegetable powder mixture, and
the D&D + the vegetable powder mixture having high concentration, there was checked an
effect of insulin secretion of a pancreatic beta cell in an individual group administrated with the
D&D, the vegetable powder mixture, and the D&D + the vegetable powder mixture.

[0080] In other words, the D&D, the vegetable powder mixture, and the D&D + the vegetable
powder mixture are administrated to Type 1 diabetes model, which having diabetes induced by
STZ, for four weeks and then the slice of a pancreas was obtained and stained with
hematoxylin/eosin to identify a beta cell (see FIG. 9). To identify insulin-producing beta cells In
the pancreas, the expression degree of insulin was evaluated through tissue immunostaining
using an insulin-specific antibody (see FIG. 10) .

[0081] The Insulin-producing beta cell in a pancreas was markedly damaged In the diabetic
control group. When the D&D, the vegetable powder mixture, and the D&D + the vegetable
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powder mixture having high concentration were administrated, the area of Islets In the
pancreas was remarkably increased only in four weeks and the number of beta cells was
significantly increased (see FIG. 11).

[0082] In particular, as positive beta cells were increased In the groups administrated with the
D&D, the vegetable powder mixture, and the D&D + the vegetable powder mixture having high
concentration, a concentration-dependent effect was verified. According to this experimental
example, It I1s determined that the D&D, the vegetable powder mixture, and the D&D + the
vegetable powder mixture are importantly involved in regenerating or recovering the beta cells,
which 1s an important result for finding out the action mechanism of the effect of lowering blood
glucose.

[0083] Hereinafter, description will be made on the mechanism that the D&D allows the beta
cells to survive and regulates the functional recovery in associated with a diabetic model from
the STZ. To prove the effect of the D&D for B-cell ymphoma 2 (BCL2)-type proteins in the
pancreas, the expression of B-cell lymphoma 2 (BCL2)-type proteins and BCL-2 proteins was
measured through western-blotting.

[0084] As Illustrated In FIG. 12, the group administrated with the D & D was decreased in Bax
expression and cleaved caspase-3, but increased Iin Bcl-2 expression. This i1s a result showing
that the beta cell apoptosis is suppressed by the cricket powders.

[0085] Meanwhile, the effect of the cricket powders on AKT and mTOR expression Iin the
pancreas of an experimental rat having Type 1 diabetes is produced as follows.

[0086] According to the previous studies, It has been reported that an experimental rat
administrated with rapamycin, which inhibits a mammalian target of rapamycin complex 1
(MTORC1) activity, decrease beta cell mass and glucose tolerance. Therefore, in the present
experimental example, an influence by the activation of mMTOR was considered since the D&D
was a material having a rich amino acid. The AKT/mTOR mechanism was demonstrated by
Western blotting. According to the experimental result, it was recognized that the cricket
powders increased phosphorylation and insulin expression of AKT as illustrated in FIG. 13. In
addition, the cricket powders increased the phosphorylation of mMTOR, p70S6K and 4EBP1 In a
rat having diabetes induced by STZ.

<Experimental Example 7> Measurement of IPGTT and ITT

[0087] To determine a glucose tolerance effect as the D&D, the vegetable powder mixture, and
the D&D + the vegetable powder mixture were administrated to an experimental rat having
diabetes, glucose tolerance and insulin resistance of the experimental rat were measured after
four weeks of the experiment

[0088] In an |IP Glucose Tolerance Test (IPGTT), the experimental rat was subject to 12-hour
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fasting in two days before the end of the experiment and subject to IP injection with 1g/kg of a
glucose solution. Then, blood was collected from a rat tail vein after 15, 30, 45, 60, 90, and
120 mins from [P Injection and blood glucose was measured. In an Insulin Tolerance Test
(ITT), the experimental rat was subject to 5-hour fasting in the final week before the end of the

experiment and subject to IP injection with 0.75 U/kg of an insulin solution (sigma-Aldrich,
USA). Then, blood was collected from a rat tail vein after 0, 15, 30, 45, 60, 90, and 120 mins
from |P injection and blood glucose was measured.

Table 5

=
Control group 94.125 193.125159.125143.375 130.125§113.250 102.750
D&D 96.625 {207.125i175.500§14/7.125i129.000§113.125i110.625

Diabetic group - {544 0001601.0001590.4001585.2001577.9001573.7001573.400
control group

%%bgté‘cDgrOUp 472 0001558.1431544.2861536.5711528.1431519.0001503.000
B'azbgté‘cDgr"“p 444.0001546.5711537.1431529.7141518.2861507.2861493.571

I R R R R R R R R R R R B R R R R R R R R R R R R R R R R R R R R R R R R R 0§0§§0§§0§50‘50‘50‘50‘50‘\ §§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§

Pz'ib[e)té‘Cng“p 405.100]542.300{534.200{525.200512.000]495.000{478.200

Table 6

‘Control group 94.125 {193.125{159.125{143.375{130.125{113.250 {102.750

-~

R R R R R R R R R R R R R R R R R R R R R R R \QCCQCCQCCQCCQCCQCCQCCQCC\CCQCCQCCQCCQCCQCCQCCQCCQC.QCCQCCQCCQCCQCCQCCQCCQCCQ CQCCQCCQCCQCCQCCQCCQCCQCCQCCQCCQCCQCCQCCQCCQCCQCCQ\ CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC

. 96.571 §205.571§{180.857§155.429i138.286{117.429i10/7.714
mixture

I I N N B

-control group

L T T T T T T T T T T T T T T T T T T T T e T e e e B QCCQCCQCCQCCQCCQCCQCCQCCQ‘CQCCQCCQCCQCCQCCQCCQCCQC\ CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC

%%bf/}i')f IFOUP 1441 7141538.000{525.571]{512.286 1495 286 {479.286476.571
3'?&‘;}‘2 JrOUP - 1412.8751524.3751508.6251501.500]493.000{483.750 468.000

Pz'iblf/;‘i')f JrOUP 1358 6001507.6001498.1001485.1001470.000{452.900i419.300

Table 7

0‘50‘50‘50‘50§§0§§0§§0§§0§§0§§0§§0§§0§§0‘50‘50‘50‘50§§0Q.CQ§0§§0§§0§§0§§0§§0§§\QQCQQCQQCQQC§§0§§0§§0§§0§.0§50‘50‘50‘50‘50‘50‘50‘50 §0§§0§§0§§0§§0‘50‘50‘50‘50§§0QQCQQCQQCQQCQQCQQCQQC\ QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ

 lomn [1smins|o0mins 45 mins|omins oo mins | 1%,
Control group 24'12 193.125{159.125{143.3751130.125{113.250 | 102.750
Plus Vegetable  194.57 14174 2861153.4291141.8571132.1431108.286{106.857
powder mixture 1
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-
Diabetic group - >44.0 6 1.000{590.400 585 200 577 900{573.700{573.400
control group 00

0‘50‘50‘50‘50§§0§§0§§0§§0§§0§§0§§0§§0§§0‘50‘50‘50‘50§§0Q.CQ§0§§0§§0§§0§§0§§0§§\QQCQQCQQCQQC§§0§§0§§0§§0§.0§50‘50‘50‘50‘50‘50‘50‘50 §0§§0§§0§§0§§0‘50‘50‘50‘50§§0QQCQQCQQCQQCQQCQQCQQC\ QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ

viabetic group - 1399.8 1495 4991490.1431481.7141473.714459.5711449.57"
0.6+Mix 57

group - 1.2+Mix

L e ) L e e 0§§0§§0‘50‘50‘50‘50§§0QQQQQCQQCQQCQ50‘50‘50‘50‘50‘\ §§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§

Diabetic group -

2.4+Mix

[0089] As lllustrated In FIG. 14, an experimental rat induced with diabetes showed impaired
glucose tolerance, whereas the groups administrated with the D&D, the vegetable powder
mixture, and the D&D + the vegetable powder mixture having high concentration showed

Improved glucose tolerance (see table 5 to table 7).
Table 8

006006006006006006006006006006006006QCQ006006006006000006006006006006006006QCQ\0600600600600600600600600.00QQCQQCQQCQQCQQCQQCQQCQQ 6006006006QCQ0060060060000060060060060060060060060\ 0000000000000000000000000000000000000000000000000000

Diabetic group - {529 5601556 1001544.7001540.9001539 7001537.0001530.700
control group

06006006006QCQ006006006006006006006006006006006006QCQQCQQCQQCQQCQQ0600600600600-‘006006006QCQ00600600600600600600600600600600600600\ 000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000

Diabetic group -
2.4D&D

Table 9

-

Control group

................................................................................................................................

vegetable powder| 119 571{110.000{96.429 {94.571 {93.000 {93.143 {93.429

mixture

Dlabetlc group -
0.6Mix

R R R R R R R R R R R R R R R R R R R R R R R \QCCQCCQCCQCCQCCQCCQCCQCC\CCQCCQCCQCCQCCQCCQCCQCCQC.QCCQCCQCCQCCQCCQCCQCCQCCQ CQCCQCCQCCQCCQCCQCCQCCQCCQCCQCCQCCQCCQCCQCCQCCQCCQ\ CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC

Diabetic group -
1.2Mix
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15 mins § 30 mins §45 MINS 90 MINS
g f&?;lc JrOUP - 1412.000{394.000{380.500{371.800}366.100{354.100

Table 10
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350.000

..
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[0090] In addition, as illustrated in FIG. 15, an experimental rat induced with diabetes showed
Insulin resistance when administrated with insulin, whereas the groups administrated with the
D&D, the vegetable powder mixture, and the D&D + the vegetable powder mixture having high
concentration showed improved insulin resistance (see table 8 to table 10).

[0091] The determination results of experimental examples 1 to 7 using embodiments 1 to 3
are as follows.

[0092] Regarding the change In weight, the experimental rat induced with diabetes showed the
reduction of the weight as compared with the normal group, and the groups administrated with
the D&D, the vegetable powder mixture, and the D&D + the vegetable powder mixture having
high concentration showed the increase of the weight as compared with the experimental rat
iInduced with diabetes.

[0093] Meanwnhile, a food intake per day on weekdays was increased in the experimental rat
Induced with diabetes as compared with the normal group and was decreased in the groups
administrated with the D&D, the vegetable powder mixture, and the D&D + the vegetable
powder mixture having high concentration. A water intake did not show the significance In the
groups administrated with the D&D, the vegetable powder mixture, and the D&D + the
vegetable powder mixture having high concentration.

[0094] Fasting blood glucose was significantly increased In the experimental rat induced with
diabetes as compared with the normal group, but the groups administrated with the D&D, the
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vegetable powder mixture, and the D&D + the vegetable powder mixture having high
concentration was significantly decreased.

[0095] The experimental rat induced with diabetes showed impaired glucose tolerance,
whereas the groups administrated with the D&D, the vegetable powder mixture, and the D&D +
the vegetable powder mixture having high concentration showed improved glucose tolerance.

[0096] In addition, an experimental rat induced with diabetes showed insulin resistance,
whereas the groups administrated with the D&D, the vegetable powder mixture, and the D&D +
the vegetable powder mixture having high concentration showed improved insulin resistance.

[0097] The concentration of C-peptide In blood was decreased In the experimental rat induced
with diabetes, but was significantly increased Iin the groups administrated with the D&D, the
vegetable powder mixture, and the D&D + the vegetable powder mixture having high
concentration.

[0098] A beta cell In the pancreas was markedly damaged in the experimental rat induced with
diabetes, but the area of Islets of the histopathology pancreas was increased In the groups
administrated with the D&D, the vegetable powder mixture, and the D&D + the vegetable
powder mixture having high concentration. In addition, according to the analysis result of
Insulin present In a beta cell of a pancreas organ by immunohistochemistry, the insulin
expression of Islets was decreased in the rat induced with diabetes, but clearly increased in the
groups administrated with the D&D, the vegetable powder mixture, and the D&D + the
vegetable powder mixture having high concentration.

[0099] According to the embodiment and the experimental example, It iIs determined that the
D&D, the vegetable powder mixture, and the D&D + the vegetable powder mixture having high
concentration are importantly involved In regenerating or recovering the beta cell of the
pancreas, which is an important result for finding out the mechanism of action of the effect of
lowering blood glucose.

[0100] Meanwhile, B-cell ymphoma 2 (Bcl-2) is known as an antiapoptotic protein to promote
cell survival, and a Bcl-2-associated X protein (Bax) is known as a proapototic protein involved
In cell death resulting from DNA damage, and ischemia-reperfusion injury. Although the Bax
protein presents in cytoplasm, If intracellular stress, such as DNA injury, i1s caused, the Bax
protein migrates to a mitochondria outer membrane and liberates cytochrome-C. Accordingly,
the activation of a caspase (cleaved caspase-3) Is caused, so cell death I1s induced. Bcl-2,
which Is a protein to promote cell survival, is known to inhibit a Bax protein action.

[0101] According to a result of the molecular biology test of the present invention, when the
D&D was Individually administered to the rate induced with diabetes, the concentration-
dependent expression increase In B-cell ymphoma 2 (Bcl-2), the decrease In the expression of
the Bcl-2-associated X protein (Bax) protein, and the decrease In the expression of a cleaved
caspase-3 protein are results to show an apoptosis Inhibition effect of a beta cell In the
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pancreas by the D&D. When the diabetes are induced, the D&D protects the survival of the
beta cell in the pancreas.

[0102] In addition, a mammalian target of rapamycin (mTOR) I1s known as a serine/threonine
kinase that regulates cell growth, senescence, and cell metabolism. Particularly, 4EBP1 and
pP/0S6K regulate the protein synthesis process and the representative substrate thereof has
been known as an AKT. According to the result of the present research, when the D&D is
Individually administered to a rat induced with diabetes, the expression of a p-AKT and the
expression of insulin were Iincreased depending on the concentration of the D&D, and the
expression of p-mTOR, p-p/70S6K, and p4EBP1 was increased. Accordingly, this result may
show that the individual administration of the D&D inhibits oxidative stress and improves a cell
of the pancreas Islet damaged due to diabetes through the signal transfer mechanism of
AKT/mTOR, thereby improving diabetic disease.

[0103] As described above, although the present invention has been described with reference
to specific matters such as detailled elements, limited embodiments, and accompanying
drawings, those skilled in the art can apparently understand that they are provided only for the
llustrative purpose of the present invention.

[0104] Accordingly, the technical scope of the disclosure 1s not limited to the detailed
description of the specification, but defined by the claims.
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Krav:

1. Sammensatning til anvendelse 1l behandling af Type 1 diabetisk sygdom,
sammens&tningen omfatter en blanding af vegetabilsk pulver fremstillet ved at blande
5 boghvedepulvere, lggpulvere og kakaonibspulvere og/eller farekylling (Gryllus

bimaculatus) pulvere.

2. Sammensatning til anvendelse 1ifglge krav 1, hvort den vegetabilske pulverblanding
fortrinsvis er fremstillet ved at blande 30-50% boghvedepulvere, 25-40% lggpulvere og 10-
10 25% kakaonibspulvere.

3. Sammens@tning til anvendelse 1tglge krav 2, hvori den vegetabilske pulverblanding og

Gryllus bimaculatus-pulverne blandes 1 et vegtforhold pa 1:1.
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DRAWINGS
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Fig Z
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Fig 3
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Fig 4
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Fig 5
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Fig ©
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Fig 7
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Fig Y
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Fig 11
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Fig 12
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Fig 13
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Fig 14
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