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NEW INSIGHTS IN THE TREATMENT OF DIABETES
MELLITUS TYPE 2
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Introduction. Diabetes Mellitus Type 2 (T2DM) is a chronic metabolic disorder
characterized by insulin resistance and impaired insulin secretion. It has reached
epidemic proportions globally, affecting millions of individuals and posing significant
health risks, including cardiovascular disease, neuropathy, retinopathy, and
nephropathy. The traditional management of T2DM has involved lifestyle
modifications, oral hypoglycemic agents, and insulin therapy. However, recent
advances have introduced new therapeutic strategies that promise improved glycemic
control and reduced complications. This article reviews the latest methods for the
treatment of T2DM, focusing on novel pharmacological agents, surgical interventions,
and technological innovations.

Novel Pharmacological Agents.

GLP-1 Receptor Agonists. Glucagon-like peptide-1 (GLP-1) receptor agonists
have emerged as a cornerstone in the management of T2DM. These agents mimic the
incretin hormone GLP-1, enhancing insulin secretion, suppressing glucagon release,
slowing gastric emptying, and promoting satiety. Semaglutide, a once-weekly GLP-1
receptor agonist, has shown significant efficacy in reducing HbAlc levels and
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promoting weight loss. Studies indicate that semaglutide is associated with greater
body weight loss and waist circumference reduction than other drugs. Additionally, it
has cardiovascular benefits, reducing the risk of major adverse cardiovascular events
(MACE) in T2DM patients with high cardiovascular risk [1, 2].

SGLT2 Inhibitors. Sodium-glucose co-transporter-2 (SGLT2) inhibitors, such
as empagliflozin and dapagliflozin, represent another innovative class of antidiabetic
drugs. These agents work by inhibiting glucose reabsorption in the kidneys, leading to
increased urinary glucose excretion. SGLT2 inhibitors not only improve glycemic
control but also offer cardioprotective and renoprotective effects. Clinical trials have
demonstrated a reduction in hospitalization for heart failure and progression of kidney
disease among patients treated with these drugs [3].

Dual GIP and GLP-1 Receptor Agonists. The development of dual glucose-
dependent insulinotropic polypeptide (GIP) and GLP-1 receptor agonists marks a
significant advancement. Tirzepatide, the first-in-class dual GIP and GLP-1 receptor
agonist, has shown superior efficacy in glycemic control and weight reduction
compared to existing GLP-1 receptor agonists. In clinical trials, tirzepatide
significantly reduced HbA1c and body weight, demonstrating potential as a powerful
therapeutic option for T2DM.

Surgical Interventions.

Bariatric Surgery. Bariatric surgery, primarily aimed at weight loss, has profound
effects on glycemic control and can induce remission of T2DM. Procedures such as
Roux-en-Y gastric bypass (RYGB) and sleeve gastrectomy alter the gastrointestinal
anatomy, leading to hormonal changes that enhance insulin sensitivity and secretion.
Long-term studies have shown that bariatric surgery results in sustained weight loss,
significant reductions in HbA1c, and decreased need for antidiabetic medications [4, 5].

Metabolic Surgery. Metabolic surgery extends beyond traditional bariatric
surgery, targeting specific pathways to improve metabolic outcomes. Duodenal-jejunal
bypass liner (DJBL) and ileal interposition are emerging procedures that modify the
nutrient flow and stimulate the release of incretin hormones. These interventions have
shown promising results in improving glycemic control and reducing insulin resistance
in T2DM patients.

Technological Innovations.

Continuous Glucose Monitoring (CGM). Continuous glucose monitoring
(CGM) systems have revolutionized diabetes management by providing real-time
glucose readings. These devices help patients and healthcare providers make informed
decisions about diet, exercise, and medication adjustments. Studies have shown that
CGM use leads to improved glycemic control, reduced HbAlc levels, and decreased
hypoglycemia incidence.

Artificial Pancreas.

The artificial pancreas, also known as closed-loop insulin delivery systems,
represents a significant leap forward in diabetes technology. These systems combine a
CGM with an insulin pump, using advanced algorithms to automatically adjust insulin
delivery based on real-time glucose readings. Clinical trials have demonstrated that

55



State of Scientific Research: Methods and Prospects for Development Across Different Fields

artificial pancreas systems improve glycemic control, reduce HbAlc, and minimize
hypoglycemic events compared to standard insulin therapy.

Gene and Cell-Based Therapies.

Gene Therapy for T2DM aims to modify or correct genetic defects that
contribute to insulin resistance and beta-cell dysfunction. Researchers are
exploring various approaches, including the delivery of insulin gene constructs
and the use of gene editing technologies like CRISPR/Cas9 to enhance insulin
production and sensitivity. Although still in experimental stages, gene therapy
holds promise for a long-term cure for T2DM.

Stem Cell Therapy involves the transplantation of stem cells that can
differentiate into insulin-producing beta cells. This approach aims to restore the
functional beta-cell mass in T2DM patients. Recent advancements in stem cell
biology and regenerative medicine have led to the development of protocols for
generating functional beta cells from pluripotent stem cells. Early clinical trials
have shown potential benefits, with patients exhibiting improved glycemic control
and reduced insulin requirements.

Lifestyle and Behavioral Interventions.

Digital Health Platforms and mobile health applications provide innovative
ways to manage T2DM through personalized interventions. These platforms offer
features such as telemedicine consultations, remote monitoring, and personalized
feedback on diet and exercise. Studies have demonstrated that digital health
interventions can improve glycemic control, enhance patient engagement, and
promote sustainable lifestyle changes.

Cognitive Behavioral Therapy (CBT) has been shown to be effective in
managing the psychological aspects of T2DM. CBT helps patients address
behaviors and thought patterns that contribute to poor glycemic control, such as
stress eating and medication non-adherence. Integrating CBT with standard
diabetes care can lead to improved mental health, better glycemic control, and
enhanced overall quality of life.

Conclusion. The treatment landscape for Type 2 Diabetes Mellitus is rapidly
evolving, with new pharmacological agents, surgical techniques, technological
innovations, and behavioral interventions offering improved outcomes for
patients. GLP-1 receptor agonists, SGLT2 inhibitors, and dual GIP and GLP-1
receptor agonists are at the forefront of pharmacotherapy, providing significant
glycemic control and cardiovascular benefits. Surgical interventions, particularly
bariatric and metabolic surgeries, offer durable solutions for severe cases.
Technological advancements, including continuous glucose monitoring and
artificial pancreas systems, are transforming diabetes management by enhancing
real-time monitoring and insulin delivery. Emerging gene and cell-based therapies
hold the potential for long-term cures, while digital health platforms and cognitive
behavioral therapy offer holistic approaches to lifestyle management. As research
continues to advance, these novel treatments promise to improve the quality of
life and health outcomes for individuals with T2DM.
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OBMIH BITAMIHY D Y JAITEMH 13 JE®IIUTOM
I'OPMOHY POCTY

Pusanuyk Map’sana OuiekcanapiBHa

K.MEJI.H., JOLEHT

Kadenpa nemiarpii Ta MEIMYHOI T€HETHKU
BykoBUHCHKHI iep:kaBHUN MEIUYHUN YHIBEPCUTET

Beryn. Ha cygacHomy etami Bce Oubllia yBaru NpUJIIIS€THCS BIUTUBY BITaMiHY
D (Bit. D) Ha opranism moauHu Ta Hacaiakam ioro nediuuty. [1]. Tlommpenicts
1bOro AeIIMUTHOTO CTaHy B YChOMY CBITI CHJIBHO Bapilo€ 3ajiekHO BiJ KpaiHU 1 B
NEeSIKMX BUIAIKaX oXoIutoe 98% HaceneHHs [2].

[IpunyckarooTh TiCHMIA B3aeMO3B’s130k MK BiT. D 1 Biccto T'P/IITYP-1 Ta
MOXJIMBUM BIUTMB BiT. D Ha 3picT IUTUHU, OHAK TOUYHUM MEXaH13M iXHbOI B3aEMOIIT
JIOKH 110 He 3’sicoBaHwmit [3].

Merta podoTu — BUBYEHHS cTarycy BiTaMiHy D y aiteil i3 aedinutom ropMoHy pocTy.

Marepiag i MeToau. OcoTexxeno 36 giteit, 13 1epilUTOM TOPMOHY POCTY, Ta SIKi
nepebyBanu Ha JikyBaHHI B JIY «IHCTUTYT €HIOKPUHOJIOTIT Ta OOMIHY PEUOBUH IM.
B.II. Komicapenka HAMH VYkpainny.

Cepenniii Bik oOcTexeHux [mited (28 xyom4ukiB, 8 MAIBYATOK), CTAaHOBUB
11,3343,04 pokiB. CepenHe BificTaBaHHA y 3pOCTi ctanoBuiio Minyc 2,37 (+£0,77) SDS.

Ha moMeHT oOcTekeHHS BCi MAIll€EHTH 3HAXOAWINCH B CTaHi €yTUpeo3y. Y
JOCIIKEHHS! OYJIM BKIIFOUEHI JITH, K1 HE OTPUMYBAJIM MIpenapaTy Kaibllito Ta BiT. D
YIOpOJoBXk > 6 MiciliB. byna orpuMana iHpopMoOBaHa 3rojia y4aCHUKIB Ta iX OaTbhKIB
(omiKyHIB).

Cratuctuuyny  oOpoOKy  pe3yJbTaTiB  JOCHIPKEHHS  BUKOHYBIM 13
BUKOPUCTAaHHAM CTaTUCTUYHUX nporpaM Microsoft Excel.

PesyabTatu jgochaimkenHs. I[lpy BUBUEHHI TOKa3HUKIB pOCTY JITeH 13
HenoctaTHicTio I'P BctanoBieHo, mo mokasHuk Ht-SDS (moka3HUK cTaHIapTHOTO
BIIXWJICHHS 3pPOCTY 3aJIeKHO BIJI XPOHOJIOTIYHOTO BIKY) HE MaB CTaTeBUX
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