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Abstract: People with type I diabetes but type II diabetes are more susceptible to various 

diseases, such as nerve and eye damage, as well as heart attacks and strokes. Preventing this is the 

purpose of taking medications. Age and other factors determine whether medications are right for you, 

and if so, which ones. People with type II diabetes have high blood sugar levels, so it may seem 

reasonable to take medications to lower blood sugar levels. However, this is not always necessary. If 

other methods of regulating blood sugar fail, for example, by changing the diet or increasing physical 

activity, medications are necessary. Lowering blood sugar levels is not the only goal of treatment, and 

it depends on your age and general health. To mitigate complications and maintain a good quality of 

life, the treatment of type II diabetes requires an integrated approach, including pharmacological and 

behavioral methods. Monitoring glucose levels, weight, risk factors for cardiovascular disease, 

comorbidities and related complications, as well as lifestyle changes are part of the treatment. As a 

result, active targeting strategies, such as the functionalization of suitable ligands or combinatorial 

drug therapy using two or more antidiabetic drugs, can correctly control glucose levels for a longer 

period of time. Thanks to constant technological advances in nanotechnology, an effective therapy for 

lowering glucose levels may be developed in the foreseeable future. 
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Introduction. Diabetes mellitus (DM) is a group of metabolic diseases characterized by a constant 

increase in blood sugar levels. This occurs in cases where the pancreas cannot produce enough insulin 

from beta cells or cannot bind to insulin receptors, which leads to an increase in blood glucose levels. 

According to recent studies, by 2025, the probability of developing diabetes among adults will increase 

from 4% in 1995 to more than 6%. The data was collected as a result of a recent survey. Pathological 

changes such as nephropathy, retinopathy and cardiovascular complications are inevitable when the 

disease progresses in the body. DM is mainly divided into two categories: type I DM and type II DM. 

For the treatment of DM I, insulin replacement therapy is usually used, and oral hypoglycemic drugs 

are used for the treatment of DM II. Currently, antidiabetic drugs such as metformin, sulfonylurea, 

thiazolidinedione or DPP-4 inhibitors are used to treat diabetes [1,2,3,4,5,6]. These medications are 

prescribed either as a separate therapy or in combination with other hypoglycemic drugs. The main 

disadvantages of using the above-mentioned traditional drugs are severe hypoglycemia, weight gain, 

decreased therapeutic efficacy due to improper or ineffective dosing regimen, low efficacy, altered side 

effects due to drug metabolism, lack of target specificity, problems with solubility and permeability 

[7,8,9].  

New drugs for lowering blood glucose levels have appeared in the last ten years. These drugs do an 

excellent job with risk factors for cardiovascular diseases. These medications have shown a significant 

reduction in the incidence of cardiovascular complications in both diabetic and non-diabetic patients. 

Partly because these drugs have reduced the importance of maintaining near-normal blood glucose 

levels, the attention of cardiologists, nephrologists, and other healthcare professionals has shifted to 
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preventing heart and kidney disease. On the other hand, a number of significant studies have 

highlighted how important it is to maintain optimal blood glucose levels to prevent both microvascular 

and macrovascular complications. These studies raise the important question of whether 7% HbA1c 

levels are sufficient to achieve the goals or whether we should strive to normalize blood glucose levels 

[10,11,12,13]. 

Traditional treatments for hyperglycemia include increased insulin release from the islets of 

Langerhans; decreased glucose production in the liver; peroxisome proliferator-activated receptor 

agonists (PPARy), which increase the action of insulin; and α-glucosidase inhibitors. Despite the 

emergence of promising antihyperglycemic drugs, the main objectives of effective diabetes treatment 

are to optimize existing treatment methods to ensure optimal and balanced glucose concentration and 

reduce the risk of long-term complications associated with diabetes. Thus, nanoformulations have a 

stable history of overcoming potential problems with the use of conventional drugs. This review 

examines modern traditional drugs used to treat type 2 diabetes, as well as the limitations associated 

with these drugs, as well as the latest nanopreparations that are constantly being investigated to 

eliminate the disadvantages of traditional drugs [14,15,16,17]. 

It is recommended to take medications. The age at which type 2 diabetes begins is one of the factors 

determining whether medications are right for you to lower blood sugar levels. Many elderly people 

with type 2 diabetes have slightly higher blood sugar levels than normal. Nerve and blood vessel 

damage is rare when type 2 diabetes develops in old age. Other diseases, such as high blood pressure, 

often bring additional difficulties. If you have already been diagnosed with type 2 diabetes at the age 

of forty or fifty, the probability is that you will live quite a long time. Even low blood sugar levels can 

cause additional problems in the long run. Thus, maintaining low blood sugar levels is crucial for 

young people with type 2 diabetes [7,8,9,13,14]. The goal of treatment is to prevent the development 

of diabetes, which can lead to other health problems. High blood sugar levels can damage nerves and 

blood vessels. This can cause health problems with the kidneys, legs, and retina (the shell of the back 

of the eye). In addition, the risk of stroke or heart attack may increase. Blood sugar lowering drugs are 

used to prevent or delay these health problems [10,11,12,13]. 

The main purpose of this review is to briefly analyze existing drugs, their shortcomings and the need 

to create new promising drugs for the treatment of type 2 diabetes, which is now considered the main 

global health problem. 

Methods of treatment of type 2 diabetes mellitus that are not related to insulin. Patients can take 

antidiabetic medications if changing their lifestyle does not help you lower blood sugar levels. If one 

medicine is not enough, you can use a combination with other pills to lower blood sugar levels. Studies 

have shown that lowering blood sugar levels reduces the risk of damage to small blood vessels, 

especially in the eyes. It is unclear how well antidiabetic drugs prevent complications such as heart 

attacks and strokes. There is almost no long-term research in this area. In addition, there is insufficient 

research on the interaction of different drugs (table 1). Sometimes any antidiabetic drugs can cause a 

severe decrease in blood sugar. Hypoglycemia is an excessively low blood sugar level [12,13,14,15]. 

Pharmaceutical therapy during pregnancy. In women with low blood sugar levels, early pregnancy 

is characterized by a marked increase in insulin sensitivity. However, as pregnancy progresses in the 

second and third trimesters, the opposite happens: insulin sensitivity decreases significantly. This 

change reduces glucose uptake by muscle and adipose tissues, as well as insulin-mediated lipolysis and 

beta oxidation. Together, these changes help meet the growing energy needs of the developing fetus 

[16,17,18,19]. In women with diabetes mellitus, these changes in glucose metabolism are more 

noticeable and can lead to a hyperglycemic condition, which increases the likelihood of pregnancy 

complications such as preeclampsia, premature birth and congenital malformations. In addition, almost 

half of women with diabetes have children who are large for their gestational age, which increases the 

risk of birth trauma and later development of metabolic syndrome, cardiovascular diseases and type 2 

diabetes mellitus. Thus, for pregnant women with a history of diabetes, glucose control is crucial 

[15,19,20]. 
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Future medicines and research. In a study on the molecular basis of insulin resistance, scientists 

discovered a tiny molecule, Co-insulin, that binds to insulin rather than the insulin receptor (IR). This 

molecule with a mass of 222 Da binds to a certain section of the insulin A-chain, which triggers the 

interaction between the A- and B-chains and activates the insulin receptor. Autophosphorylation of the 

insulin receptor, phosphorylation of IRS proteins and the action of insulin with "immediate" and 

"delayed" reactions are all the results of this activation. The "immediate" reaction includes the well-

known effect of hypoglycemia mediated by Glut-4 and affecting the phosphorylated IRS molecule 

[17,18,19,20]. On the contrary, the "delayed" reaction involves the penetration of certain parts of the 

phosphorylated insulin receptor into the nucleus. Another phosphorylated IRS molecule may 

contribute to this. It is important to note that coinsulin acts only by activating insulin signaling 

processes. This innovative study examines whether these small molecules are able to control the action 

of other peptide hormones in the mammalian body. This study may help in the development of new 

drugs for the treatment of diabetes [19,21,22,23]. 

Table 1. Pharmacological properties of drugs used in diabetes mellitus. 

№ Drug group 
Specific 

drug 
Effects Adverse effects Safety 

1. Biguanides Metformin 

Decrease HbA1c, 

Improvement/decrease 

Body weight, 

Decrease cancer, 

Improvement/decrease 

cardiovascular 

Aggravation 

gastrointestinal 

disorders, 

Increase 

reversible 

vitamin B12 

deficiency, 

Increase lactic 

Acidosis 

None 

2. Glinides 
Repaglinide 

Nateglinide 

Decrease HbA1c, 

Increase body weight 

Increase 

hypoglycemia, 

Aggravation 

headache, 

Increase upper 

respiratory tract 

infection 

None 

3. 

Alpha-

Glucosidase 

inhibitors 

Acarbose 

Decrease HbA1c, 

Improvement/decrease 

Body weight, 

Aggravation 

gastrointestinal 

disorders, 

Increase serum 

transaminases 

(AST, ALT) 

None 

4. 
Thiazolidinei

diones 
Pioglitazone 

Decrease HbA1c, 

Decrease BP, 

Decrease nonalcoholic 

fatty liver disease, 

Decrease major 

adverse cardiovascular 

events, 

Increase body 

weight, 

Increase 

peripheral 

edema, 

Increase anemia, 

Increase 

hospitalization 

for heart failure, 

Increase bone 

fracture in 

women 

Cancer not 

confirmed 

5. Sulfonylurea Glimepiride Decrease HbA1c Increase body Glibenclamid
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s Gliclazide 

Glibenclamid

e 

Glipizide 

 weight, 

Increase 

hypoglycemia, 

Absence of 

long-lasting 

impact 

e 

Glipizide: 

Cardio-

vascular 

events not 

confirmed 

6. 
Combination 

therapy 

Tirzepatide 

Retatrutide 

Quality of life for 

patients with heart 

failure, 

Decrease nonalcoholic 

fatty liver disease, 

It has not any 

effects not 

confirmed yet 

Not 

confirmed 

7. 

Dipeptidyl 

Peptidase-4 

Inhibitors 

Sitagliotin 

Saxagliptin 

Alogliptin 

Decrease HbA1c, 

 

Saxagliptin: 

Hospitalization 

for heart failure 

not confirmed 

 

8. 

Glucagon-

like Peptide-

1 Receptor 

Agonists - 

GLP-1 RA 

Liraglutide 

Dulaglutide 

Semaglutide 

Orforglipron 

Clearly decrease 

HbA1c, 

Improvement/decrease 

Body weight, 

Improvement/decrease 

systolic BP, 

Decrease major 

adverse cardiovascular 

events, 

Aggravation 

gastrointestinal 

disorders 

Pancreatitis 

Bile stones 

Thyroid 

carcinoma 

9. 

Sodium-

Glucose 

Cotransporter 

Inhibitors - 

SGLT-2i 

Empagliflozi

n 

Dapagliflozin 

Canagliflozin 

Decrease HbA1c, 

Improvement/decrease 

Body weight, 

Decrease major 

adverse cardiovascular 

events, 

Decrease 

hospitalization for 

heart failure, 

Increase diabetic 

ketoacidosis, 

Increase genital 

infection, 

Increase urinary 

tract infection, 

Increase 

hypovolemia, 

Increase acute 

kidney injury 

None 

 

An innovative approach to treatment. The DPP-1 study involving patients with prediabetes showed 

how important normalization of blood glucose is. The study assessed whether a healthy lifestyle or 

metformin could reduce blood glucose levels in some study participants. Even temporary 

normalization of blood glucose levels can prevent the development of diabetes for several years. 

Recent studies have shown that there is a direct correlation between a decrease in HbA1c levels to less 

than 6.5% and a significant decrease in the number of complications of the micro- and macrovascular 

system [66]. If we combine these results and emphasize how important normalization of blood glucose 

levels is to prevent the development of diabetes and related risk factors, then our current goals should 

be to treat diabetes and reduce HbA1c levels below 5.7%, even if this effect lasts only a few years 

[4,5,14,17,19,21,23]. This method can significantly affect the results of treatment of patients with 

DM2, especially considering that most people experience this disease after the age of 50. With timely 

diagnosis of diabetes, new drugs that not only reduce glucose levels, but also reduce risk factors for 

cardiovascular diseases, reduce weight and reduce the amount of fat in the abdominal cavity can cure 

most patients. As a result, the treatment method should be significantly different from traditional 

methods. Patients with prediabetes or diabetes should be diagnosed as soon as possible. It is important 

that diabetic patients start receiving treatment with a healthy lifestyle and combination therapy as soon 

as possible, which includes at least one of these new drugs [20,21,22,23,24,25]. 
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Discussion. More than 400 million people worldwide suffer from diabetes, which is a serious public 

health problem. Gradually, this metabolic disorder leads to chronic microvascular, macrovascular and 

neuropathic complications, which can be fatal. Either insufficient insulin secretion, damage to 

pancreatic β-cells, or insulin resistance caused by its use may be the cause of diabetes. A tendency to a 

sedentary lifestyle may be the main reason for the constant increase in the number of diabetic patients 

worldwide. It is expected that in 2030 there will be 366 million diabetic patients among the elderly 

over the age of 65 [4,5,11,12]. DM can cause various complications such as nephropathy, neuropathy, 

heart and kidney complications, retinopathy, nutritional problems, and others. Two types of diabetes 

mellitus are type I diabetes mellitus and type II diabetes mellitus. Type 2 diabetes is the result of a 

malfunction of the beta cells of the pancreas, which prevents the use of insulin. DM 1 is an 

autoimmune disease affecting pancreatic cells, which reduces or disrupts insulin production 

[12,13,14,15].  

Treatment regimens vary depending on the treatment method, the type of drugs and their effects, as 

well as the degree of organ protection and weight loss achieved. Research is ongoing, and new 

treatments can reduce difficulties and improve the quality of life of people with type 2 diabetes. 

Modern methods of treating diabetes can only control its symptoms and slow its progression. 

However, they cannot completely cure the disease, and they can also cause various side effects. 

Researchers are constantly looking for new compounds that can become the basis for effective 

treatment of diabetes mellitus and its complications. They are also trying to find a method that will 

reduce the side effects. Insulin therapy, biguanides, sulfonylurea, glinides, thiazolidinediones, gliptins, 

α-glucosidase inhibitors, amylin analogues, SGLT-2, dopamine D-2 agonists are old methods of 

treating diabetes mellitus [22,23,24,25]. Not only can they eliminate symptoms and slow the 

progression of the disease as the main targets, but they can also cause many side effects such as weight 

gain, hypoglycemia, diarrhea, nausea, mitogenic effect, bladder cancer, etc., which is unfavorable for 

patients with these metabolic diseases. Researchers are constantly looking for new targets for diabetes 

treatment, and in recent decades, targets such as PPAR have been the focus of researchers' attention. 

However, despite the huge number of preclinical studies, clinical studies and market research, no 

results have been obtained. Because of this, we cannot rely on current diabetes treatments, and we 

must explore some new, innovative ones [26,27,28,29,30]. 

Conclusion. Currently, a large number of people suffer from a vulnerable disease known as diabetes, 

which has spread around the world. The goal of any diabetes treatment is to achieve an almost normal 

blood glucose level. 

An increase in the number of diabetic patients as a result of an increase in the number of sedentary 

people and cases of obesity has led to a constant increase in the number of diabetic patients. This has 

led to a significant increase in demand for antidiabetic drugs, which has prompted companies to invest 

more money in research and development of targeted drugs. 

Indications for initial therapy with a combination of three drugs include the patient having active 

cardiovascular disease or heart failure, proteinuria and impaired renal function, as well as lack of 

success in treatment with a combination of two drugs. The National Diabetes Council in Israel has 

developed a calculator that helps medical professionals choose the ideal combination of drugs for each 

patient. The calculator is based on the patient's BMI, HbA1c level and risk of heart failure, stroke, 

kidney failure and coronary heart disease. 

References. 

1. Weinberg Sibony R, Segev O, Dor S, Raz I. Drug Therapies for Diabetes. Int J Mol Sci. 2023 Dec 

5;24(24):17147. doi: 10.3390/ijms242417147. 

2. Амин Н. Обзор сахарного диабета: типы, осложнения и лечение. Int J Nurs Sci Pract Res. 

2018;4(1):119–24. 



International Journal of Integrative and Modern Medicine 

 
Copyright © 2024 The Author(s). This is an open-access article distributed under the terms of the Creative Commons Attribution License 

(http://creativecommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and reproduction in any medium                                            299 
provided the original work is properly cited.  

3. Dhankhar, S., Chauhan, S., Mehta, D.K. et al. Novel targets for potential therapeutic use in 

Diabetes mellitus. Diabetol Metab Syndr 15, 17 (2023). https://doi.org/10.1186/s13098-023-

00983-5 

4. Берковиц С.А. и др. Первоначальный выбор перорального препарата для снижения уровня 

глюкозы при сахарном диабете: исследование сравнительной эффективности с участием 

пациентов. JAMA Intern Med. 2014;174(12):1955–62. 

5. Р. Хуршид, С. Сингх, С. Вадхва, Б. Капур, М. Гулати, Р. Кумар, и др.Стратегии лечения 

сахарного диабета: достигнутый успех и предстоящие задачи. Eur. J. Pharmacol., 862 (2019), 

стр. 172625, 10.1016/j.ejphar.2019.172625  

6. С. Уайлд, Г. Роглик, А. Грин, Р. Сикри, Х. Кинг. Распространённость диабета в мире: 

оценки на 2000 год и прогнозы на 2030 год. Diabetes. Care, 27 (2004), стр. 1047-1053, 

10.2337/diacare.27.5.1047  

7. К. Вонг, Х. Аль-Салами, К. Дасс. Потенциал препаратов в виде наночастиц инсулина для 

перорального введения и лечения диабета. J. Control. Release, 264 (2017), стр. 247-275, 

10.1016/j.jconrel.2017.09.003  

8. A. Chaudhury, C. Duvoor, V.S.R. Dendi, S. Kraleti, A. Chada, R. Ravilla, et al. Clinical Review 

of Antidiabetic Drugs: Implications for Type 2 Diabetes Mellitus Management. Front. 

Endocrinol., 8 (2017), pp. 1-12, 10.3389/fendo.2017.00006  

9. K.R. Feingold, et al. K.R. Feingold, B. Anawalt, A. Boyce (Eds.), Oral and Injectable (Non-

insulin) Pharmacological Agents for Type 2 Diabetes, MDText.com, Inc., South Dartmouth (MA) 

(2000) Endotext [Internet]. [Updated 2019 Jul 8], Available from: 

https://www.ncbi.nlm.nih.gov/books/NBK279141/  

10. S. Tan, J. Mei Wong, Y. Sim, S. Wong, S. Mohamed Elhassan, S. Tan, et al. Type 1 and 2 

diabetes mellitus: A review on current treatment approach and gene therapy as potential 

intervention. Diabetes. Metab. Syndr., 13 (2019), pp. 364-372, 10.1016/j.dsx.2018.10.008  

11. E. Souto, S. Souto, J. Campos, P. Severino, T. Pashirova, L. Zakharova, et al. Nanoparticle 

Delivery Systems in the Treatment of Diabetes Complications. Molecules, 24 (2019), p. 4209, 

10.3390/molecules24234209  

12. Хирспинк Х.Дж.Л., Стефанссон Б.В., Корреа-Роттер Р., Чертоу Г.М., Грин Т., Хоу Ф.-Ф., 

Манн Дж.Ф.Э., МакМюррей Дж.Дж.В., Линдберг М., Россинг П. и др. Дапаглифлозин у 

пациентов с хронической болезнью почек. N. Engl. J. Med. 2020;383:1436–1446. doi: 

10.1056/NEJMoa2024816.  

13. Джастребофф А.М., Аронн Л.Дж., Ахмад Н.Н., Уортон С., Коннери Л., Алвес Б., Кийосуэ 

А., Чжан С., Лю Б., Бунк М.К. и др. Тирзепатид один раз в неделю для лечения ожирения. 

N. Engl. J. Med. 2022;387:205–216. doi: 10.1056/NEJMoa2206038.  

14. Косибород М.Н., Абильдстрём С.З., Борлоуг Б.А., Батлер Дж., Расмуссен С., Дэвис М., 

Ховинг Г.К., Китцман Д.В., Линдегаард М.Л., Мёллер Д.В. и др. Семаглутид у пациентов с 

сердечной недостаточностью с сохраненной фракцией выброса и ожирением. N. Engl. J. 

Med. 2023;389:1069–1084. doi: 10.1056/NEJMoa2306963.  

15. Лайтерапонг Н., Хэм С.А., Гао Ю., Моффет Х.Х., Лю Дж.Й., Хуан Э.С., Картер А.Дж. 

Эффект наследия при диабете 2-го типа: влияние раннего контроля гликемии на будущие 

осложнения (The Diabetes & Aging Study) Diabetes Care. 2019;42:416–426. doi: 10.2337/dc17-

1144.  

16. Пакер М., Анкер С.Д., Батлер Дж., Филиппатос Г., Покок С.Дж., Карсон П., Джануцци Дж., 

Верма С., Цуцуи Х., Брюкманн М. и др. Влияние эмпаглифлозина на сердечно-сосудистую 

систему и почки при сердечной недостаточности. N. Engl. J. Med. 2020;383:1413–1424. doi: 

10.1056/NEJMoa2022190.  



International Journal of Integrative and Modern Medicine 

 
Copyright © 2024 The Author(s). This is an open-access article distributed under the terms of the Creative Commons Attribution License 

(http://creativecommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and reproduction in any medium                                            300 
provided the original work is properly cited.  

17. Иган А.М., Доу М.Л., Велла А. Обзор патофизиологии и лечения диабета при 

беременности. Mayo Clin. Proc. 2020;95:2734–2746. doi: 10.1016/j.mayocp.2020.02.019.  

18. Рингхольм Л., Дамм П., Матисен Э.Р. Улучшение исходов беременности у женщин с 

сахарным диабетом: современное ведение. Nat. Rev. Endocrinol. 2019;15:406–416. doi:  

10.1038/s41574-019-0197-3.  

19. de Oliveira M.M., Andrade K.F.d.O., Lima G.H.S., Rocha T.C. Metformin versus glyburide in 

treatment and control of gestational diabetes mellitus: A systematic review with meta-analysis. 

Einstein. 2022;20:eRW6155. doi: 10.31744/einstein_journal/2022RW6155.  

20. ElSayed N.A., Aleppo G., Aroda V.R., Bannuru R.R., Brown F.M., Bruemmer D., Collins B.S., 

Hilliard M.E., Isaacs D., Johnson E.L., et al. 15. Management of Diabetes in Pregnancy: 

Standards of Care in Diabetes—2023. Diabetes Care. 2022;46:S254–S266. doi: 10.2337/dc23-

S015.  

21. Pregestational (Preexisting) Diabetes Mellitus: Antenatal Glycemic Control. UpToDate. 

[(accessed on 1 June 2023)]. Available online: https://www.uptodate.com/contents/pregestational-

preexisting-diabetes-mellitus-antenatal-glycemic-control  

22. Farrar D., Tuffnell D.J., West J., West H.M. Continuous subcutaneous insulin infusion versus 

multiple daily injections of insulin for pregnant women with diabetes. Cochrane Database Syst. 

Rev. 2016;2016:CD005542. doi: 10.1002/14651858.CD005542.pub3.  

23. Mathiesen E.R., Ali N., Alibegovic A.C., Anastasiou E., Cypryk K., de Valk H., Dores J., Dunne 

F., Gall M.-A., Garcia S.D., et al. Risk of Major Congenital Malformations or Perinatal or 

Neonatal Death With Insulin Detemir Versus Other Basal Insulins in Pregnant Women With 

Preexisting Diabetes: The Real-World EVOLVE Study. Diabetes Care. 2021;44:2069–2077. doi: 

10.2337/dc21-0472.  

24. Мозензон О., Дель Прато С., Шехтер М., Лейтер Л.А., Чериелло А., ДеФронзо Р.А., Раз И. 

От препаратов, снижающих уровень глюкозы, к лекарствам, изменяющим течение 

болезни/диабета: «ПРОСТОЙ» подход к лечению диабета 2-го типа. Кардиоваскулярная 

терапия. Diabetol. 2021;20:92. doi: 10.1186/s12933-021-01281-y.  

25. Дутта Д., Мукхопадхьяй С. Новые подгруппы диабета. Lancet Diabetes Endocrinol. 

2018;6:438. doi: 10.1016/S2213-8587(18)30129-3.  

26. Редуан Б., Грин С.Дж., Фудим М., Вадуганатан М., Амбрози А.П., Сан Дж.-Л., ДеВор А.Д., 

Макналти С.Э., Менц Р.Дж., Эрнандес А.Ф. и др. Влияние лираглутида на ухудшение 

функции почек у пациентов с сердечной недостаточностью со сниженной фракцией 

выброса. Circ. Сердечная недостаточность. 2020;13:e006758. doi: 

10.1161/CIRCHEARTFAILURE.119.006758.  

27. Дэвис М., Пайбер Т.Р., Хартофт-Нильсен М.-Л., Хансен О.К.Х., Джаббур С., Розенсток Дж. 

Влияние перорального приема семаглутида по сравнению с плацебо и подкожным 

введением семаглутида на контроль гликемии у пациентов с диабетом 2-го типа. JAMA. 

2017;318:1460–1470. doi: 10.1001/jama.2017.14752.  

28. Витолинс М.З., Айсом С.П., Блэквелл К.С., Кернодл Д., Сайделл Дж.М., Педли К.Ф., 

Катула Дж.А., Кейс Л.Д., Гофф Д.К., младший Здоровый образ жизни для профилактики 

диабета и программа профилактики диабета: сравнение результатов первого и второго года 

вмешательства. Перевод. Поведенческая медицина. 2017;7:371–378. doi: 10.1007/s13142-

016-0447-z.  

29. Тампан Р.В., Кришнарадж К.У., Али Х.С., Каннан С., Мрудхула С., Аравиндакумар С.Т., 

Харидас М.Передача сигналов инсулина: важная роль молекулярного посредника массой 

222 Да, ко-инсулина (Co-Ins) Proc. Natl. Aкад. наук Индия, секция B Биологические науки. 

2019;90:843–853. doi: 10.1007/s40011-019-01157-y.  



International Journal of Integrative and Modern Medicine 

 
Copyright © 2024 The Author(s). This is an open-access article distributed under the terms of the Creative Commons Attribution License 

(http://creativecommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and reproduction in any medium                                            301 
provided the original work is properly cited.  

30. Инь Дж., Дэн Х., Цинь С., Тан В., Зенг Л., Чжоу Б. Сравнение репаглинида и метформина с 

одним только метформином при диабете 2-го типа: метаанализ рандомизированных 

контролируемых исследований. Diabetes Res. Clin. Pract. 2014;105:e10–e15. doi: 

10.1016/j.diabres.2014.06.009. 

 

 


