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COMPOSITION FOR TREATING DIABETIC DISEASE 

 

BACKGROUND OF THE INVENTION 

1.  Field of the Invention 

The present invention relates to a composition for 5 

treating a diabetic disease, capable of remarkably 

improving blood glucose in Type 1 diabetes, which i s 

insulin-dependent diabetes mellitus, as well as Typ e 2 

diabetes which is non-insulin-dependent diabetes. 

More particularly, the present invention relates to  a 10 

composition for treating diabetic disease, capable of 

remarkably improving blood glucose within the short  period 

of 4 weeks as a user has a nutritious meal substitu tion in 

one meal per day without the administration of insu lin. 

2. Description of the Related Art 15 

Diabetes mellitus is a type of metabolic disease th at 

lacks insulin secretion in the pancreas or does not  

function normally. It is characterized by high bloo d 

glucose concentration. Diabetes mellitus is divided  into 

Type 1 and Type 2 diabetes. 20 

Type 1 diabetes, which is called 'childhood diabete s', 

is caused since insulin is not produced as beta cel ls in a 

pancreas are destroyed. This is because a congenita l or 

acquired destruction of beta cells in the pancreas cause 

the production of necessary insulin. Type 1 diabete s is a 25 
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serious disease that makes a patient live while rel ying on 

insulin injections and insulin pumps. 

Type 2 diabetes is a disease caused because insulin  

produced from a beta cell in the pancreas is relati vely 

insufficient or caused because a cell fails to effe ctively 5 

burn glucose due to insulin resistance even though a 

sufficient amount of insulin. 

Among them, Type 2 diabetes is mainly caused due to  

environment factors, such as high calorie, high fat , and 

high protein diet resulting from the westernization  of 10 

eating habits, drinking, the lack of exercise, or s tress. 

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. 

As a symptom of diabetes, when the blood glucose le vel 15 

is high, thirst occurs and a lot of water is consum ed, the 

urine volume increases. Accordingly, a patient freq uently 

goes a bathroom, and the weight of the patient is l ost. If 

the high blood glucose level is kept for 10- 20 yea rs since 

diabetes occurred, various complications are incurr ed in 20 

the body of the patient. Representatively, the dang er of 

retinopathy, renal dysfunction, neuropathy, cardiac  

dysfunction, stroke, peripheral nervous system diso rders, 

or cardiovascular disease is significantly increase d. 

Nevertheless there is present such a serious physic al 25 
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danger, only attempts to administrating insulin hav e been 

made to treat a diabetic patent, especially, a pate nt 

having Type 1 diabetes without fundamental treatmen t. Until 

now, there is no way other than the administration of 

insulin in modern medicine. Accordingly, the resear ches or 5 

studies have to be rapidly performed on the regener ation or 

the survival of a beta cell in a pancreas of a pati ent 

having diabetes regarded as a difficult problem in the 

modern medical world. 

Although various medicines for diabetic patients ar e 10 

being studied and supplied, the patients are merely  

lowering diabetic levels by ingesting medicines rat her than 

treating diabetes. 

There are also a variety of folk remedies. 

In other words, it is said that most of the foods t hat 15 

we eat are good for diabetes. As an example, mugwor t is 

good for diabetes. However, doctors say that they s hould be 

careful about the intake of mugwort since even mugw ort 

contains a lot of sugar. 

 It is known that an elm shell has a lot of saponin  and 20 

lowers blood glucose and blood lipid, so the elm sh ell is 

helpful for controlling diabetes. In addition, it i s well 

known that beet is good food for diabetes. The beet  is 

called a red radish due to the unique red color the reof. 

Especially since onions are known to be good for di abetes, 25 
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people drink onion juice every day. In addition, a research 

result has been reported in which buckwheat, pork p otatoes, 

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 5 

materials that are said to be good for such diabete s are 

ingested continuously, not only may side effects oc cur, but 

the continuous ingestion is difficult. In particula r, since 

different results are caused depending on physical 

constitutions of patients, it is difficult to make a 10 

generalization that the above-described food materi als are 

effective against diabetes. In general, diabetic pa tients 

have control the diabetic levels while medicines su pplied 

by the hospital and performing a dietary therapy. 

Accordingly, the development of a new effective the rapeutic 15 

agent having no side effect is strongly required. 

Accordingly, the present inventor had found a mater ial 

to improve diabetes and was astonished by the fact that 

Type 1 diabetes as well as Type 2 diabetes could be  

remarkably improved without administering insulin. In other 20 

words, it is found that the composition for treatin g 

diabetic disease according to the present invention  is 

effective in regenerating or surviving or recoverin g beta 

cells in the pancreas of an animal having Type 1 di abetes, 

which are streptozotocin-induced, and in improving an 25 
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amount of insulin secretion to 60-70% or more, only  after 

four weeks from the ingestion of the composition. 

 Cited reference 1 suggests to a composition includ ing a 

glucokinase activator for treatment of diabetes. Ci ted 

reference 1 provides a chemical composition includi ng a 5 

glucokinase activator and one or more anti-diabetic  agents. 

Cited reference 2 suggests peptides for the treatme nt of 

Type 2 diabetes and complications of the Type 2 dia betes, 

and provides exenatide analogs for treating and pre venting 

complications of Type 2 diabetes, such as diabetic 10 

neuropathy, muscular dystrophy, and corneal endothe lium. 

Cited reference 3 suggests an SGLT2 inhibitor for 

treating Type 1 diabetes, Type 2 diabetes, impaired  glucose 

tolerance, or hyperglycemia and discloses a pharmac eutical 

composition including an SGLT2-inhibitor. 15 

Cited reference 1 to cited reference 3 provide chem ical 

therapeutic agents. As described above, the chemica l 

therapeutic agents seriously cause side effects and  have 

little advantages. Accordingly, the effectiveness o f the 

chemical therapeutic agents may be degraded. 20 
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SUMMARY OF THE INVENTION 

An object of the present invention is to provide a 10 

composition for treating a diabetic disease, capabl e of 

remarkably improving Type 1 diabetes and Type 2 dia betes 

while being used as a meal substitution. 

According to the present invention, diabetic diseas e may 

be improved through a vegetable powder mixture comp rising 15 

onion powders, buckwheat powders, and cacao nips po wders, 

and/or cricket powders. 

Preferably, according the present invention, a vege table 

powder mixture is prepared by mixing buckwheat powd ers, 

onion powders, and cacao nips powders at the weight  ratio 20 

of 50:25:25. 

Preferably, according to present invention, the cri cket 

powders are mixed with the vegetable powder mixture  at the 

weight ratio of 1:1. 

Further, the diabetic disease includes Type 1 diabe tes 25 
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and Type 2 diabetes. 

As described above, according to the present invent ion, 

the diabetic disease may be significantly improved through 

a vegetable powder mixture containing buckwheat pow ders, 

onion powders, and cacao nips powders, and/or crick et 5 

powders. Further, the effect of regenerating beta c ells in 

the pancreas having the disorder of insulin secreti on may 

be exhibited. 

In addition, according to the present invention, a user 

may not only experience the improvement in blood gl ucose, 10 

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 e xhibit 

anti-diabetic effects, and omega-3 unsaturated fatt y acid 

and polyphenol. Further, as the user ingests the ve getable 15 

powder mixture, the user may be supplied with carbo hydrate, 

and various vitamins and minerals. 

 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 illustrates graphs of the variation in the 20 

weights of experimental rats induced with Type 1 di abetes 

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 concen tration 25 
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(2.4) according to the present invention. 

FIG. 2 illustrates graphs of the variation in the f ood 

intake of experimental rats induced with Type 1 dia betes 

after D&D, a vegetable powder mixture, and the D&D + the 

vegetable powder mixture are administrated to the 5 

experimental rats at a low concentration (0.6), an 

intermediate concentration (1.2), and a high concen tration 

(2.4) according to the present invention. 

FIG. 3 illustrates graphs of the variation in the w ater 

intake of experimental rats induced with Type 1 dia betes 10 

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 concen tration 

(2.4) according to the present invention. 15 

FIG. 4 illustrates graphs showing the numeric value s 

obtained by measuring C-peptide and insulin using E LISA 

kits for experimental rats induced with Type 1 diab etes 

after D&D, a vegetable powder mixture, and the D&D + the 

vegetable powder mixture are administrated to the 20 

experimental rats at a low concentration (0.6), an 

intermediate concentration (1.2), and a high concen tration 

(2.4) according to the present invention. 

FIG. 5 illustrates graphs showing the measurement 

results of the variation in glycated hemoglobin val ues of 25 
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experimental rats induced with Type 1 diabetes afte r D&D, a 

vegetable powder mixture, and the D&D + the vegetab le 

powder mixture are administrated to the experimenta l rats 

at a low concentration (0.6), an intermediate conce ntration 

(1.2), and a high concentration (2.4) according to the 5 

present invention. 

FIG. 6 illustrates graphs of showing the measuremen t 

results of the variation in fasting blood glucose o f 

experimental rats induced with Type 1 diabetes afte r D&D, a 

vegetable powder mixture, and the D&D + the vegetab le 10 

powder mixture are administrated to the experimenta l rats 

at a low concentration (0.6), an intermediate conce ntration 

(1.2), and a high concentration (2.4) according to the 

present invention. 

FIGS. 7 and 8 are views illustrating cell analysis 15 

results confirming influences exerted on internal o rgans of 

experimental rats induced with Type 1 diabetes afte r D&D, a 

vegetable powder mixture, and the D&D + the vegetab le 

powder mixture are administrated to the experimenta l rats 

at a low concentration (0.6; L), an intermediate 20 

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 fun ctions 

of the pancreatic beta cells of experimental rats i nduced 25 
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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 concentrati on (1.2; 

M), and a high concentration (2.4; H) according to the 5 

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 an tibody. 

FIG. 11 is a graph illustrating the measurement res ult 10 

of the variation in the area of Islets in pancrease s of 

experimental rats induced with Type 1 diabetes afte r D&D, a 

vegetable powder mixture, and the D&D + the vegetab le 

powder mixture are administrated to the experimenta l rats 

at a low concentration (0.6; L), an intermediate 15 

concentration (1.2; M), and a high concentration (2 .4; H) 

according to the present invention. 

FIG. 12 illustrates graphs of the measurement resul ts of 

the variation in Bcl-2 (Antiapoptotic), Bax (Proapo ptotic), 

and Cleaved caspase-3 of a control group and groups  20 

administrated with D&D, STZ, and STZ + D&D dependin g on the 

concentrations. 

FIG. 13 illustrates graphs of the measurement resul t of 

the AKT/mTOR mechanism by western-blotting in the c ontrol 

group and the groups administrated with D&D, STZ, a nd STZ + 25 
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D&D depending on the concentrations. 

FIG. 14 illustrates graphs of the measurement resul ts 

for the change in an IP glucose tolerance test (IPG TT) for 

experimental groups including experimental rats ind uced 

with Type 1 diabetes after D&D, a vegetable powder mixture, 5 

and the D&D + the vegetable powder mixture are 

administrated to the experimental rats at a low 

concentration (0.6; L), an intermediate concentrati on (1.2; 

M), and a high concentration (2.4; H) according to the 

present invention. 10 

FIG. 15 illustrates graphs of the measurement resul ts of 

improved insulin tolerance based on the change in a n 

insulin tolerance test (ITT) for experimental group s 

including experimental rats induced with Type 1 dia betes 

after D&D, a vegetable powder mixture, and the D&D + the 15 

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 inv ention. 

 20 

DETAILED DESCRIPTION OF THE INVENTION 

Hereinafter, other objects and features will become  

apparent from the following description of embodime nts with 

reference to the following figures.  

In addition, unless otherwise defined, all terms us ed 25 
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herein, including technical or scientific terms, ha ve the 

same meanings as those generally understood by thos e 

skilled in the art to which the present invention p ertains. 

Such terms as those defined in a generally used 

dictionary are to be interpreted as having meanings  equal 5 

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. 

 10 

<Embodiment 1> Preparation of Cricket Powders 

 

A cricket species used in the present invention is 

Gryllus bimaculatus. The cricket, Gryllus bimaculat us, was 

subject to hot-air drying or freezing-drying and wa s 15 

pulverized (in 100-300 mesh size) through a mill (a  ball 

mill or a hammer mill). It is preferred that the fr eezing-

drying is performed since the freezing-drying preve nts 

nutrients, such as vitamins, from being destroyed. Cricket 

powders used in the present experiment were prepare d by 239 20 

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 mixt ure 

 25 
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A vegetable powder mixture was prepared by mixing 

buckwheat powders, onion powders, and cacao nips po wders at 

the weight ratio of 50: 25: 25. It is preferred tha t the 

vegetable powder mixture is supplied in the form of  powders 

subject to freezing-drying and pulverizing since th e form 5 

of powders prevent nutrients, such as vitamins, fro m being 

destroyed. 

Buckwheat has a higher protein content and is rich in 

vitamins B1 and B2, nicotinic acid, and minerals, s o the 

buckwheat is treated as a healthy diet. Especially,  the 10 

buckwheat has the higher content of rutin which is 

effective in suppressing blood pressure, so the buc kwheat 

has been used for the dietary therapy of patients w ith 

hypertension 

Nutrients of 100 g of buckwheat contain 71.50 g of 15 

carbohydrate, 13.25 g of protein, 3.40 g of total f at, 10 g 

of dietary fiber, and cholesterol is not included a t all. 

Among the nutrients contained in the buckwheat, vit amins 

include 30 ㎍ of folic acid, 7.020 mg of niacin, 1.233 mg of 

pantothenic acid, 0.425 mg of riboflavin, and 0.101  mg of 20 

thiamine; electrolytes include 1 mg of sodium and 4 60 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 ㎍ of selenium, 2.40 mg 

of zinc, and amino acid includes 627 mg of lysine, 172 mg 25 
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of methionine, and 192 mg of tryptophan. 

In addition, the buckwheat contains corin, which is  a 

nutrient belonging to the vitamin B group, to preve nt fat 

from being accumulated in the liver. The corin serv es as a 

source material of acetylcholine which decomposes a lcohol 5 

in a human body. Accordingly, the buckwheat is help ful in 

neutralizing alcohol and relieving a hangover. The 

vegetable flavonoid component of the buckwheat is h elpful 

in regenerating cells. The buckwheat is effective i n curing 

a liver damaged due to alcohol or stress. In additi on, it 10 

is known in oriental medicine that the buckwheat, w hich is 

classified as having a cold nature, is effective in  

lowering the heat of the human body and decreasing 

inflammation and produces an anti-aging effect resu lting 

from antioxidant activity. 15 

Since the buckwheat is abundant in dietary fiber, t he 

buckwheat has an effect of preventing constipation.  In 

addition, since the buckwheat is combined with a to xin, a 

toxic substance, and a carcinogen present in the in ternal 

organs of a human body, and is discharged to the ou tside of 20 

the body, the buckwheat protects a colonic mucosa. 

Furthermore, the buckwheat has the effect of loweri ng 

blood glucose and activating the function of the pa ncreas. 

This is because the buckwheat has abundant dietary fiber 

and rutin, which slows the absorption of glucose an d 25 
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regulates the change in blood glucose. In addition,  since 

the buckwheat discharges active oxygen, the buckwhe at 

prevents the damage to cells. Further, since the bu ckwheat 

produces diuretic action to allow a user to facilit ate 

feces, and strengthens capillary blood vessels. 5 

Accordingly, the buckwheat is effective in preventi ng adult 

diseases. The buckwheat has abundant selenium to pr event 

blood in a blood vessel from being clotted, which i s 

effected in cardiovascular diseases such as myocard ial 

infarction, angina pectoris, and a cerebral stroke.  10 

An onion contains an ingredient of propyl disulphid e. 

The disulfide is effective in lowering the viscosit y of the 

blood and clearing the blood by dissolving unnecess ary fat 

and cholesterol in the body and thus in treating 

hyperlipidemia. In addition, the propyl disulphide is 15 

effective in preventing the blood from being clotte d and 

decomposing the blood clot. Accordingly, the propyl  

disulphide has an effect of preventing atherosclero sis and 

hyperlipidemia and of lowering blood pressure. In a ddition, 

the propyl disulphide promotes metabolism, and prev ents 20 

body fat from being accumulated to prevent obesity in 

advance, thereby preventing diabetes resulting from  

obesity. The propyl disulphide is rich in a raw oni on. 

Accordingly, in the present invention, onion, which  is not 

heated, is preferably used. 25 
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In addition, the onion has a large amount of chrome . The 

chrome is a micro-mineral to maintain homeostasis o f 

glucose metabolism. Since the chrome promotes insul in 

action, the chrome is helpful in adjusting blood gl ucose. 

The cacao nibs is obtained by fermenting cacao bean s 5 

obtained from a cacao fruit, drying and roasting th e 

fermented cacao beans, peeling the cacao beans, and   

crushing the cacao beans in small size. The cacao n ibs 

contain a large amount of fiber to help digestion a nd 

improve blood sugar and cholesterol. The cacao nibs  contain 10 

magnesium and iron powders. The cacao nibs abundant ly have 

antioxidant ingredients to cope with cell mutant ca used by 

oxygen stress, to cope with aging, to prevent infla mmation, 

and to increase immunity. Accordingly, the cacao ni bs may 

lower blood pressure. In addition, since the cacao nibs are 15 

rich in stearic acid and oleic acid, the cacao nibs  

effectively improve blood cholesterol.  

Actually, the cacao nibs have been spotlighted arou nd 

the world as it is known that the incidence of hear t 

disease of Indians eating the cacao nibs has been l owered. 20 

Meanwhile, since the buckwheat is classified as hav ing a 

cold nature in oriental medicine, it is not recomme nded for 

a user having slow metabolism to ingest a large amo unt of 

buckwheat. In other words, it is known that it is b etter to 

reduce the intake of buckwheat for a person who suf fers a 25 
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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 trou ble in 

bowels. 

Therefore, according to the present invention, the 5 

proportion of the buckwheat may be lowered to 30 % based on 

the physical constitution of a patient to be admini stered 

into the patient. 

Meanwhile, although the blood glucose may be contro lled 

by ingesting only onion, it is difficult for the pa tient to 10 

continuously ingest the onion. In other words, the patient 

has to steadily ingest a large amount of onion ever y day so 

as to control the blood glucose by ingesting the on ion. 

However, the patient may have a severe stomachache and a 

burn feeling in the stomach of the patient due to t he 15 

ingestion of the onion. In addition, the patient ma y not 

easily ingest the onion due to the unique flavor an d taste 

of the onion. Therefore, in the present invention, it is 

preferred to provide 25% of onion for administratio n. The 

onion has a warm nature which is opposite to that o f the 20 

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 is preferred that the 

mixture ratio of buckwheat and onion does not excee d 90%. 25 
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It is more preferred that the mixture ratio of buck wheat 

and onion is within 75%. 

If the mixture ratio of buckwheat and onion exceeds  90%, 

since any one of the cold nature of the buckwheat a nd the 

warm nature of the onion excessively predominates o ver the 5 

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 bu ckwheat 

and onion is less than 90%, the effect of preventin g or 

treating diabetes may be slightly produced. 10 

In addition, although the cacao nibs have effects o f 

lowering triglycerides in blood and of improving bl ood 

flow, since the unique bitter tastes of the cacao n ibs are 

strong, it is preferred that the proportion of the cacao 

nibs does not exceed the maximum proportion of 25%.  15 

Preferably, the vegetable powder mixture was prepar ed by 

mixing 30-50% of buckwheat powders, 25-40% of onion  

powders, and 10-25% of cacao nips powders. 

Meanwhile, according to the present invention, it i s 

preferred that the vegetable powder mixture is prep ared by 20 

pulverizing the above ingredients and then mixing t he 

ingredients. 

 

<Embodiment 3> 

 25 
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Embodiment 3 employed the vegetable powder mixture 

obtained by mixing the cricket powders obtained thr ough 

Embodiment 1 and the vegetable powder mixture prepa red 

through Embodiment 2 at the weight ratio of 1:1. 

It was observed that the D&D, the vegetable powder 5 

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 throu gh 

Embodiment 1 to Embodiment 3 are effective for type  1 

diabetes. The following experiment was performed to  verify 10 

the regeneration of pancreatic beta cells which are  

completely destroyed. 

The following experiment was accredited with 

accreditation No. cuh-IACUC-170316-6 on Nov. 08, 20 17 by 

Non-Clinical Evaluation Center of Biomedical Resear ch 15 

Institute at Chonbuk National University, which is 

Association for Assessment and Accreditation of Lab oratory 

Animal Care International (AAALAC International). 

In the following experimental example, each of D&D,  the 

vegetable powder mixture, and the D&D + the vegetab le 20 

powder mixture was administrated into experiment ra ts in 

dose of 1.2 g two times per day. The administration  manner 

was oral administration. 

In addition, each of the D&D, the vegetable powder 

mixture, and the D&D + the vegetable powder mixture  was 25 
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administrated at a low concentration (L), a middle 

concentration (M), and a high concentration (H). Re garding 

the concentration, when 40 g/60 kg or more is a max imum 

based on a human, 6.5 g/kg is set to a base value i n the 

case of the experimental rate, in which 6.5 g/kg is  5 

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 g/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.  10 

When the above value is changed to a concentration to be 

orally administrated to the experimental rat, the l ow 

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 15 

per day. 

 

<Experimental Example 1>: Formation of Diabetic dis ease 

model  

 20 

Regarding the cricket powders prepared through 

Embodiment 1, after fasting a 9 week-old experiment al 

animal (rat) for 12 hours, Streptozotocin (STZ, S01 30, 

Sigma-Aldrich, USA), which specifically acts to a b eta cell 

in the pancreas and does not affect other organs, w as 25 
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dissolved in 0.1 M citrate buffer (pH 4.5), and the  result 

was made to have the concentration of 65 ㎎/kg and injected 

into the experimental animal through intraperitonea l (IP) 

injection such that diabetes were induced from the 

experimental animal. 5 

Regarding the determination of diabetes induction, after 

seven days (10 weeks) from the injection of the STZ , blood 

collected from the tail vein of the experimental ra t was 

measured by a blood glucose meter. In this case, th e 

experimental rat having the blood glucose of 300 ㎎/dl was 10 

regarded as a diabetic rate. All experimental group s 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 approximat e to 

each other. The experimental groups were raised for  four 15 

weeks (or 11 weeks to 14 weeks) while being adminis trated 

with the test samples of the D&D, the vegetable pow der 

mixture, and the D&D + the vegetable powder mixture  after 

the determination of diabetes induction. Simultaneo usly, 

the variation in the blood glucose of the experimen tal 20 

groups was examined by measuring the weight, the fe ed 

consumption, the quantity of water, the blood gluco se, the 

glycated hemoglobin beta cells, and the insulin sec retion 

at the interval of one week. 

 25 
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<Experimental example 2> Measurement of Dietary 

Efficiency 

 

The weight increment and the food intake were measu red 

at a time interval of one week from the start date of 5 

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 fo od 

efficiency ratio (FER) was calculated by dividing a  weight 10 

increment for an experimental period by a food inta ke for 

the period. 

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 t he 15 

normal group are continuously increased, the weight s of the 

experimental rates in the diabetic control group wa s 

decreased. In FIG. 1, the term “vehicle” represents  a group 

to which regular fodders are supplied. 

FIG. 1 does not show the meaningful result except t hat 20 

the weights are more or less increased in the exper imental 

rates induced with diabetes and in groups to which the D&D, 

the vegetable powder mixture, and the D&D + the veg etable 

powder mixture are supplied. This result is presume d to be 

shown for the following reasons. As the use of gluc ose by 25 
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cells is lowered in a diabetic state and thus the 

metabolism features are shown as in a starving stat e, 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 vegetab le 5 

powder mixture having high concentration, higher-co ntent 

amino acid is administrated and introduced into ske letal 

muscle to increase protein synthesis so that a body  weight 

is increased. 

Meanwhile, a food intake per day on weekdays shown in 10 

FIG. 2 and a water intake per day on weekdays shown  in FIG. 

3 are increased in the diabetic control group as co mpared 

with the normal group and significantly decreased i n groups 

administrated with the D&D, the vegetable powder mi xture, 

and the D&D + the vegetable powder mixture having h igh 15 

concentration 

 

<Experimental Example 3> Biochemical Analysis Techn ology 

in Blood 

 20 

1) C-peptide 

① Analysis Overview 

C-peptide is a substance produced in a procedure of  

decomposing proinsulin, which reflects the secretio n of 

insulin. 25 
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② Experimental Manner 

After plasma was isolated from blood samples for 

measurement, the plasma was analyzed using a C-pept ide 

ELISA kit. The measurement for the analysis was per formed 

according to the manual of the kit. 5 

 

2) HbA1c 

① Analysis Overview 

Glycated hemoglobin is a biomarker for measuring th e 

change in blood glucose for a long term. 10 

② Experimental Manner 

For the measurement, glycated hemoglobin was analyz ed 

through collected blood samples in a clinical labor atory of 

a hospital. The measurement for the analysis was pe rformed 

according to the manual of the kit. 15 

 

3) Insulin 

① Experimental Manner 

After plasma was isolated from blood samples for 

measurement, the plasma was analyzed using an Insul in ELISA 20 

kit. 

First, the measurement results of an experimental r at 

using C-peptide and insulin ELISA kits are shown in  FIG. 4. 

C-peptide is produced at the same proportion as tha t of 

insulin in the procedure of decomposing proinsulin.  25 
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However, the C-peptide exists without being used in  a liver 

or another peripheral tissue, which is different fr om the 

insulin. In addition, the C-peptide has a half-life  longer 

than that of the insulin and thus is easily measure d. The 

measurement value of the C-peptide represents the s ecretion 5 

degree of the insulin. 

Arterial blood and venous blood show mutually diffe rent 

fasting plasma insulin concentrations, and the fast ing 

plasma insulin concentration is in the normal range  of 13-

39 mU/l in the case of the venous blood. 10 

As illustrated in FIG. 4, it was confirmed that the  

concentration of C-peptide in blood was significant ly 

increased in the groups administrated with the D&D,  the 

vegetable powder mixture, and the D&D + the vegetab le 

powder mixture having high concentration. In genera l, when 15 

STZ was administrated, beta cells in the pancreas w ere 

destroyed, the insufficient production of insulin c aused 

metabolic disorder, and the concentration of blood glucose 

was increased. Therefore, the D&D, the vegetable po wder 

mixture, and the D&D + the vegetable powder mixture  having 20 

high concentration (2.4; H), which were used in the  present 

experimental example, may recover the function of b eta 

cells in the pancreas to promote the secretion of i nsulin.  

Next, regarding glycated hemoglobin, HbA1c, which i s a 

part of the hemoglobin in a red blood cell, is slow ly bound 25 
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to glucose non-enzymatically to be saccharified dur ing the 

survival of the red blood cell. Accordingly, the de gree of 

saccharification of HbA1c is used to estimate the 

concentration of blood glucose during the survival of the 

red blood cell. 5 

Therefore, glycated hemoglobin has been widely used  as 

the most basic index representing glucose control. The 

average concentration of blood glucose for the last  three 

months was analyzed based on glycated hemoglobin va lues. 

 Table 1 10 

 
HbA1c 

Control group 4.0 

D&D 3.99 

Vegetable powder mixture 3.93 

D&D + Vegetable powder 

mixture 
3.83 

Diabetic group -control group  11.11 

Diabetic group -0.6D&D 11.66 

Diabetic group -1.2D&D 11.31 

Diabetic group -2.4D&D 10.47 

Diabetic group -0.6Mix 10.81 

Diabetic group -1.2Mix 9.54 

Diabetic group -2.4Mix 10.08 
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Diabetic group -0.6+Mix 9.87 

Diabetic group -1.2+Mix 9.88 

Diabetic group -2.4+Mix 9.65 

 

As illustrated in table 1 and FIG. 5, it was confir med 

that there is the tendency in which glycated hemogl obin is 

decreased in the groups administrated with the D&D,  the 

vegetable powder mixture, and the D&D + the vegetab le 5 

powder mixture having high concentration (2.4; H) w hen the 

glycated hemoglobin was analyzed. Especially, it is  a 

significantly great result that glycated hemoglobin  values 

are decreased by about 1-2 without the administrati on of 

medicine or insulin for four weeks which is a very short 10 

term. The lowest glycated hemoglobin value is obtai ned in 

the case of 1.2 g of vegetable powder mixture, whic h is 

obtained due to the error of some data when numeric al data 

is checked. 

 15 

<Experimental Example 4> Measurement of Blood Gluco se 

 

The blood glucose was measured using a blood glucos e 

meter by collecting trail vein blood in the same ti me every 

week after fasting an experimental rat for 12 hours  while 20 

the experimental rat is allowed to freely drink. 

The fasting plasma glucose was measured from venous  
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blood after fasting the experimental rat for at lea st 8 

hours and the concentration of the fasting plasma g lucose 

was expressed in mmol/L or mg/dl. 

The concentration of the normal fasting plasma gluc ose 

was enhanced to 6.1 mmol/L (110 mg/dl) or less, and  the 5 

concentration of two-hour blood glucose after feedi ng was 

limited to 7.8 mmol/L (140 mg/dl). 

Table 2 

 
9 weeks 10 weeks 11 weeks 12 weeks 13 weeks 14 week s 

Control group 107.38 118.75 110.25 115.50 103.00 91 .88 

D&D 105.63 117.13 110.00 108.63 101.50 97.75 

Diabetic 

group –

control group 

102.90 584.20 588.40 592.00 547.10 545.00 

Diabetic 

group -0.6D&D 
105.43 590.14 577.86 531.86 510.86 478.00 

Diabetic 

group -1.2D&D 
103.88 591.88 567.00 519.63 491.88 452.14 

Diabetic 

group -2.4D&D 
103.20 585.00 537.80 475.80 454.80 411.10 

 

Table 3 10 

 
9 weeks 10 weeks 11 weeks 12 weeks 

13 

weeks 

14 

weeks 
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Control group 107.38 118.75 110.25 115.50 103.00 91 .88 

Vegetable powder 

mixture 
112.86 115.71 113.57 109.86 97.57 96.43 

Diabetic group –

control group 
102.90 584.20 588.40 592.00 547.10 545.00 

Diabetic group -

0.6Mix 
101.13 552.13 548.50 482.50 442.43 419.29 

Diabetic group -

1.2Mix 
102.25 540.88 520.63 478.38 447.25 419.63 

Diabetic group -

2.4Mix 
98.50 538.50 492.10 397.60 370.80 367.20 

 

Table 4 

 
9 weeks 10 weeks 11 weeks 12 weeks 

13 

weeks 
14 weeks 

Control group 107.38 118.75 110.25 115.50 103.00 91 .88 

Plus Vegetable 

powder mixture 
106.00 115.00 112.14 111.71 103.14 94.86 

Diabetic group 

–control group 
102.90 584.20 588.40 592.00 547.10 545.00 

Diabet ic group 

-0.6+Mix 
100.43 544.43 531.43 476.86 425.00 401.71 

Diabetic group 104.63 535.25 540.00 456.25 426.50 398.13 
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-1.2+Mix 

Diabetic group 

-2.4+Mix 
104.56 516.00 495.22 412.22 371.00 350.11 

 

The variation in fasting plasma glucose, as illustr ated 

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 5 

groups administrated with the D&D, the vegetable po wder 

mixture, and the D&D + the vegetable powder mixture  having 

high concentration. This result teaches that the bl ood 

glucose of a diabetic model with hyperglycemia is i mproved 

as the D&D, the vegetable powder mixture, and the D &D + the 10 

vegetable powder mixture having high concentration are 

administrated into the diabetic model. 

 

<Experimental Example 5> Influence on Organ 

A toxicity experiment was performed using the 15 

possibility of causing damage to the liver or kidne y of an 

experimental rat as the D&D and/or the vegetable po wder 

mixture was continuously administrated to the exper imental 

rat. FIGS. 7 and 8 illustrate the results obtained by 

examining the influence exerted on the liver or kid ney in 20 

the procedure of overcoming a diabetic disease acco rding to 

the present invention. As illustrated in photograph s of 
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FIGS. 7 and 8, it was observed that the present inv ention 

does not cause the meaningful change in the liver o r 

kidney. Accordingly, the present invention is not 

considered to produce an adverse effect on the live r or 

kidney. 5 

 

<Experimental Example 6> Functional Measurement of beta 

Cells in Pancreas  

1) Pancreatic tissue staining 

The pancreas of a white rat was extracted, fixed in  3.7 10 

formalin, and then dehydrated using an automatic ti ssue 

processor. A paraffin block was prepared using para ffin 

embedding machine. The paraffin block was cut with a 

microtome to prepare a 4 µm slice. The prepared slice was 

de-paraffinized and dehydrated using xylene and alc ohol and 15 

stained with hematoxylin & eosin (H&E). Then, the p repared 

slice was hydrated and then observed using an optic al 

microscope. 

Regarding measurement of insulin present in a beta cell 

of a pancreatic tissue, insulin serving as an index  to 20 

measure the function of the beta cells was analyzed  by 

immunohistochemistry to show relative comparison be tween 

experimental groups. According to a result of 

immunohistochemical staining of insulin of the orga n, the 

expression of insulin in the pancreatic Islets beta  cells 25 
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of the type 1 diabetes model was reduced. In contra st, the 

groups administrated with the D&D, the vegetable po wder 

mixture, and the D&D + the vegetable powder mixture  having 

high concentration (2.4) expressed insulin in the 

pancreatic Islets beta cells which were remarkably 5 

increased by at least 60% in four weeks. This stron gly 

teaches that insulin secretion was promoted as the function 

of the beta cell was recovered. 

Insulin is the most important hormone in the contro l of 

blood glucose of a human body and is produced by a beta 10 

cell in the pancreas. It is well known that, when S TZ is 

administrated to an experimental rat, a pancreatic beta 

cell of the experimental rat is destroyed, thereby making 

the pancreatic beta cell abnormal.  

According to the present experiment, when inducing the 15 

increase in blood insulin concentration of the grou ps 

administrated with the D&D, the vegetable powder mi xture, 

and the D&D + the vegetable powder mixture having h igh 

concentration, there was checked an effect of insul in 

secretion of a pancreatic beta cell in an individua l group 20 

administrated with the D&D, the vegetable powder mi xture, 

and the D&D + the vegetable powder mixture.  

In other words, the D&D, the vegetable powder mixtu re, 

and the D&D + the vegetable powder mixture are 

administrated to Type 1 diabetes model, which havin g 25 



33 

 

diabetes induced by STZ, for four weeks and then th e 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 pancre as, the 

expression degree of insulin was evaluated through tissue 5 

immunostaining using an insulin-specific antibody ( see FIG. 

10). 

The insulin-producing beta cell in a pancreas was 

markedly damaged in the diabetic control group. Whe n the 

D&D, the vegetable powder mixture, and the D&D + th e 10 

vegetable powder mixture having high concentration were 

administrated, the area of Islets in the pancreas w as 

remarkably increased only in four weeks and the num ber of 

beta cells was significantly increased (see FIG. 11 ). 

In particular, as positive beta cells were increase d in 15 

the groups administrated with the D&D, the vegetabl e powder 

mixture, and the D&D + the vegetable powder mixture  having 

high concentration, a concentration-dependent effec t was 

verified. According to this experimental example, i t is 

determined that the D&D, the vegetable powder mixtu re, and 20 

the D&D + the vegetable powder mixture are importan tly 

involved in regenerating or recovering the beta cel ls, 

which is an important result for finding out the ac tion 

mechanism of the effect of lowering blood glucose. 

Hereinafter, description will be made on the mechan ism 25 
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that the D&D allows the beta cells to survive and r egulates 

the functional recovery in associated with a diabet ic model 

from the STZ. To prove the effect of the D&D for B- cell 

lymphoma 2 (BCL2)-type proteins in the pancreas, th e 

expression of B-cell lymphoma 2 (BCL2)-type protein s and 5 

BCL-2 proteins was measured through western-blottin g. 

As illustrated in FIG. 12, the group administrated with 

the D & D was decreased in Bax expression and cleav ed 

caspase-3, but increased in Bcl-2 expression. This is a 

result showing that the beta cell apoptosis is supp ressed 10 

by the cricket powders. 

Meanwhile, the effect of the cricket powders on AKT  and 

mTOR expression in the pancreas of an experimental rat 

having Type 1 diabetes is produced as follows. 

According to the previous studies, it has been repo rted 15 

that an experimental rat administrated with rapamyc in, 

which inhibits a mammalian target of rapamycin comp lex 1 

(mTORC1) activity, decrease beta cell mass and gluc ose 

tolerance.  Therefore, in the present experimental example, 

an influence by the activation of mTOR was consider ed since 20 

the D&D was a material having a rich amino acid. Th e 

AKT/mTOR mechanism was demonstrated by Western blot ting. 

According to the experimental result, it was recogn ized 

that the cricket powders increased phosphorylation and 

insulin expression of AKT as illustrated in FIG. 13 . In 25 
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addition, the cricket powders increased the phospho rylation 

of mTOR, p70S6K and 4EBP1 in a rat having diabetes induced 

by STZ. 

 

<Experimental Example 7> Measurement of IPGTT and I TT 5 

 

To determine a glucose tolerance effect as the D&D,  the 

vegetable powder mixture, and the D&D + the vegetab le 

powder mixture were administrated to an experimenta l rat 

having diabetes, glucose tolerance and insulin resi stance 10 

of the experimental rat were measured after four we eks of 

the experiment 

In an IP Glucose Tolerance Test (IPGTT), the 

experimental rat was subject to 12-hour fasting in two days 

before the end of the experiment and subject to IP 15 

injection with 1g/kg of a glucose solution. Then, b lood was 

collected from a rat tail vein after 15, 30, 45, 60 , 90, 

and 120 mins from IP injection and blood glucose wa s 

measured. In an Insulin Tolerance Test (ITT), the 

experimental rat was subject to 5-hour fasting in t he final 20 

week before the end of the experiment and subject t o IP 

injection with 0.75 U/kg of an insulin solution (si gma-

Aldrich, USA). Then, blood was collected from a rat  tail 

vein after 0, 15, 30, 45, 60, 90, and 120 mins from  IP 

injection and blood glucose was measured. 25 
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Table 5 

 
0 min 15 mins 30 mins 45 mins 60 mins 90 mins 120 m ins 

Control group 94.125 193.125 159.125 143.375 130.12 5 113.250 102.750 

D&D 96.625 207.125 175.500 147.125 129.000 113.125 110.625 

Diabetic group -

control group 
544.000 601.000 590.400 585.200 577.900 573.700 573 .400 

Diabetic group -

0.6 D&D 
472.000 558.143 544.286 536.571 528.143 519.000 503 .000 

Diabetic group -

1.2 D&D 
444.000 546.571 537.143 529.714 518.286 507.286 493 .571 

Diabetic group -

2.4 D&D 
405.100 542.300 534.200 525.200 512.000 495.000 478 .200 

 

Table 6 

 

0 

min 

15 

mins 

30 

mins  

45 

mins 

60 

mins 

90 

mins 
120 mins 

Control group 94.125 193.125  159.125  143.375  130.125 113.250  102.750 

Vegetable 

powder mixture 
96.571 205.571  180.857  155.429  138.286 117.429  107.714 

Diabetic group 

-control group 
544.000 601.000  590.400  585.200  577.900 573.700  573.400 

Diabetic group 441.714 538.000  525.571  512.286  495.286 479.286  476.571 
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-0.6 Mix 

Diabetic group 

-1.2 Mix 
412.875 524.375  508.625  501.500  493.000 483.750  468.000 

Diabetic group 

-2.4 Mix 
368.600 507.600  498.100  485.100  470.000 452.900  419.300 

 

Table 7 

 
0 min 15 mins 30 mins  45 mins 60 mins 90 mins 120 mins 

Control 

group 
94.125 193.125 159.125 143.375 130.125 113.250 102. 750 

Plus 

Vegetable 

powder 

mixture 

94.571 174.286 153.429 141.857 132.143 108.286 106. 857 

Diabetic 

group -

control 

group 

544.000 601.000 590.400 585.200 577.900 573.700 573 .400 

Diabetic 

group -

0.6+Mix 

398.857 493.429 490.143 481.714 473.714 459.571 449 .571 

Diabetic 

group -

1.2+Mix 

398.125 491.500 487.750 471.875 466.125 451.000 440 .500 



38 

 

Diabetic 

group -

2.4+Mix 

347.778 487.000 477.444 464.000 448.333 412.000 395 .111 

As illustrated in FIG. 14, an experimental rat indu ced 

with diabetes showed impaired glucose tolerance, wh ereas 

the groups administrated with the D&D, the vegetabl e powder 

mixture, and the D&D + the vegetable powder mixture  having 

high concentration showed improved glucose toleranc e (see 5 

table 5 to table 7). 

Table 8 

 
0 min 15 mins  30 mins 45 mins  60 mins  90 mins  120 mins 

Control 

group 
111.375  105.250  100.500  95.125 88.250 91.375 90.375 

D&D 116.500  110.625  96.125 95.125 92.000 93.125 94.125 

Diabetic 

group -

control 

group 

558.500  556.100  544.700  540.900  539.700  537.000  530.700 

Diabetic 

group -

0.6D&D 

557.429  550.286  533.429  526.143  516.286  506.714  498.429 

Diabetic 

group -

1.2D&D 

502.857  497.714  485.143  478.714  464.286  453.286  459.333 
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Diabetic 

group -

2.4D&D 

421.900  417.100  412.200  398.000  394.500  382.700  371.900 

 

Table 9 

 
0 min 15 mins  30 mins 45 mins  60 mins  90 mins  120 mins 

Control 

group 
111.375  105.250  100.500  95.125 88.250 91.375 90.375 

Vegetable 

powder 

mixture 

119.571  110.000  96.429 94.571 93.000 93.143 93.429 

Diabetic 

group -

control 

group 

558.500  556.100  544.700  540.900  539.700  537.000  530.700 

Diabetic 

group -

0.6Mix 

508.286  505.857  492.429  480.286  469.429  452.714  445.857 

Diabetic 

group -

1.2Mix 

490.000  480.125  470.875  454.750  436.750  421.000  415.500 

Diabetic 

group -

2.4Mix 

412.000  394.000  380.500  371.800  366.100  354.100  350.000 
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Table 10 

 
0 min 15 mins  30 mins 45 mins  60 mins  90 mins  120 mins 

Control 

group 
111.375  105.250  100.500  95.125 88.250 91.375 90.375 

D&D+ 

Vegetable 

powder 

mixture 

118.000  110.714  96.429 93.286 91.143 91.429 91.143 

Diabetic 

group -

control 

group 

558.500  556.100  544.700  540.900  539.700  537.000  530.700 

Diabetic 

group -

0.6+Mix 

499.857  495.000  486.571  480.714  461.857  446.000  434.286 

Diabetic 

group -

1.2+Mix 

486.375  475.500  469.375  457.375  425.500  417.375  405.500 

Diabetic 

group -

2.4+Mix 

405.778  385.889  377.444  366.889  348.222  337.111  323.111 

 

In addition, as illustrated in FIG. 15, an experime ntal 

rat induced with diabetes showed insulin resistance  when 



41 

 

administrated with insulin, whereas the groups 

administrated with the D&D, the vegetable powder mi xture, 

and the D&D + the vegetable powder mixture having h igh 

concentration showed improved insulin resistance (s ee table 

8 to table 10). 5 

The determination results of experimental examples 1 to 

7 using embodiments 1 to 3 are as follows. 

Regarding the change in weight, the experimental ra t 

induced with diabetes showed the reduction of the w eight as 

compared with the normal group, and the groups 10 

administrated with the D&D, the vegetable powder mi xture, 

and the D&D + the vegetable powder mixture having h igh 

concentration showed the increase of the weight as compared 

with the experimental rat induced with diabetes. 

Meanwhile, a food intake per day on weekdays was 15 

increased in the experimental rat induced with diab etes as 

compared with the normal group and was decreased in  the 

groups administrated with the D&D, the vegetable po wder 

mixture, and the D&D + the vegetable powder mixture  having 

high concentration. A water intake did not show the  20 

significance in the groups administrated with the D &D, the 

vegetable powder mixture, and the D&D + the vegetab le 

powder mixture having high concentration. 

Fasting blood glucose was significantly increased i n the 

experimental rat induced with diabetes as compared with the 25 
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normal group, but the groups administrated with the  D&D, 

the vegetable powder mixture, and the D&D + the veg etable 

powder mixture having high concentration was signif icantly 

decreased. 

The experimental rat induced with diabetes showed 5 

impaired glucose tolerance, whereas the groups 

administrated with the D&D, the vegetable powder mi xture, 

and the D&D + the vegetable powder mixture having h igh 

concentration showed improved glucose tolerance. 

In addition, an experimental rat induced with diabe tes 10 

showed insulin resistance, whereas the  groups 

administrated with the D&D, the vegetable powder mi xture, 

and the D&D + the vegetable powder mixture having h igh 

concentration showed improved insulin resistance. 

The concentration of C-peptide in blood was decreas ed in 15 

the experimental rat induced with diabetes, but 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.  

A beta cell in the pancreas was markedly damaged in  the 20 

experimental rat induced with diabetes, but the are a of 

Islets of the histopathology pancreas was increased  in the 

groups administrated with the D&D, the vegetable po wder 

mixture, and the D&D + the vegetable powder mixture  having 

high concentration. In addition, according to the a nalysis 25 
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result of insulin present in a beta cell of a pancr eas 

organ by immunohistochemistry, the insulin expressi on of 

Islets was decreased in the rat induced with diabet es, but 

clearly increased in the groups administrated with the D&D, 

the vegetable powder mixture, and the D&D + the veg etable 5 

powder mixture having high concentration. 

According to the embodiment and the experimental 

example, it is determined that the D&D, the vegetab le 

powder mixture, and the D&D + the vegetable powder mixture 

having high concentration are importantly involved in 10 

regenerating or recovering the beta cell of the pan creas, 

which is an important result for finding out the me chanism 

of action of the effect of lowering blood glucose. 

Meanwhile, B-cell lymphoma 2 (Bcl-2) is known as an  

antiapoptotic protein to promote cell survival, and  a Bcl-15 

2-associated X protein (Bax) is known as a proapoto tic 

protein involved in cell death resulting from DNA d amage, 

and ischemia-reperfusion injury. Although the Bax p rotein 

presents in cytoplasm, if intracellular stress, suc h as DNA 

injury, is caused, the Bax protein migrates to a 20 

mitochondria outer membrane and liberates cytochrom e-C. 

Accordingly, the activation of a caspase (cleaved c aspase-

3) is caused, so cell death is induced. Bcl-2, whic h is a 

protein to promote cell survival, is known to inhib it a Bax 

protein action. 25 
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According to a result of the molecular biology test  of 

the present invention, when the D&D was individuall y 

administered to the rate induced with diabetes, the  

concentration-dependent expression increase in B-ce ll 

lymphoma 2 (Bcl-2), the decrease in the expression of the 5 

Bcl-2-associated X protein (Bax) protein, and the d ecrease 

in the expression of a cleaved caspase-3 protein ar e 

results to show an apoptosis inhibition effect of a  beta 

cell in the pancreas by the D&D. When the diabetes are 

induced, the D&D protects the survival of the beta cell in 10 

the pancreas. 

In addition, a mammalian target of rapamycin (mTOR)  is 

known as a serine/threonine kinase that regulates c ell 

growth, senescence, and cell metabolism. Particular ly, 

4EBP1 and p70S6K regulate the protein synthesis pro cess and 15 

the representative substrate thereof has been known  as an 

AKT. According to the result of the present researc h, when 

the D&D is individually administered to a rat induc ed with 

diabetes, the expression of a p-AKT and the express ion of 

insulin were increased depending on the concentrati on of 20 

the D&D, and the expression of p-mTOR, p-p70S6K, an d p4EBP1 

was increased. Accordingly, this result may show th at the 

individual administration of the D&D inhibits oxida tive 

stress and improves a cell of the pancreas Islet da maged 

due to diabetes through the signal transfer mechani sm of 25 
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AKT/mTOR, thereby improving diabetic disease. 

As described above, although the present invention has 

been described with reference to specific matters s uch as 

detailed elements, limited embodiments, and accompa nying 

drawings, those skilled in the art can apparently 5 

understand that they are provided only for the illu strative 

purpose of the present invention, but the present i nvention 

is not limited thereto. In addition, those skilled in the 

art will recognize that various substitutes and 

modifications can be made without departing from th e scope 10 

and spirit of the present invention. 

Accordingly, the technical scope of the disclosure is 

not limited to the detailed description of the 

specification, but defined by claims hereinafter, 

equivalents, and modifications of equivalents. 15 
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[0001]   

What is claimed is: 

 

1. A composition for treating a diabetic disease, t he 

composition comprising a vegetable powder mixture i ncluding 5 

buckwheat powders, onion powders, and cacao nips po wders, 

and/or cricket (Gryllus bimaculatus) powders. 

 

2. The composition of claim 1, wherein the vegetabl e 

powder mixture is preferably prepared by mixing 30- 50% of 10 

buckwheat powders, 25-40% of onion powders, and 10- 25% of 

cacao nips powders. 

 

3. The composition of claim 2, wherein the vegetabl e 

powder mixture and the Gryllus bimaculatus powders are 15 

mixed at a weight ratio of 1:1. 


