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Sodium Glucose Co-Transporter 2 (SGLT2) Inhibitor

Mi-kyung Kim and Jeong Hyun Park

Paik Institute for Clinical Research, Department of Internal Medicine, Inje University College of Medicine, Busan, Korea

Sodium glucose co-transporter 2 (SGLT?2) inhibition is a new therapeutic approach for the treatment of type 2 diabetes mellitus,
independent of insulin secretion and activity. SGLT2 inhibitors have a unique mechanism of action via inhibition of renal glucose
reabsorption, which is different from the mechanisms of prior medications. Clinical trials have supported the efficacy of SGLT2 in-
hibitors in the reduction of HbA 1c as monotherapy or add-on therapy with other existing medications, including insulin. In addition
to their glucose-lowering effect, SGLT2 inhibitors can significantly reduce blood pressure and body weight. The most concerning
side effects are genital and urinary tract infections, especially in females. SGLT2 inhibitors offer a promising potential strategy for
diabetes treatment because they can be combined with nearly any existing anti-diabetic medication, cause less hypoglycemia, and
possess additional metabolic benefits beyond glucose level reduction. (Korean J Med 2014;87:14-18)
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Table 1. The sodium glucose co-transporter family

ZH A 647 & 2014 —

Co-transporter Gene Substrate Tissue distribution

SGLT1 SLC5A1 Glucose, galactose Intestine, trachea, kidney, heart, brain, prostate
SGLT2 SLC5A2 Glucose Kidney, brain, liver, thyroid, muscle, heart
SGLT4 SLC5A9 Glucose, mannose Intestine, kidney, liver, brain, lung

SGLTS SLC5A10 Not known Kidney

SGLT6 SMIT2/SLC5A11 Glucose, myo-inositol Brain, kidney, intestine

SMIT1 SLC5A3 Glucose, myo-inositol Brain, heart, kidney, lung

SGLT, sodium-glucose co-transporter; SMIT, sodium-myoinositol transporter.
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Figure 1. Glucose reabsorption from the glomerular filtrate
through a proximal tubular epithelial cell into the blood. GLUT,
glucose transporter; SGLT, sodium-glucose co-transporter.
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Figure 2. Renal glucose handling. SGLT, sodium-glucose co-
transporter; Tiax, transport maximum.
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Table 2. Selected SGLT2 inhibitors in development (data from
ClinicalTrials.gov)

Compound Company
Dapagliflozin Bristol-Myers Squibb and AstraZeneca
Canagliflozin Johnson & Johnson

Empagliflozin ~ Boehringer Ingelheim & Eli Lilly
Ipragliflozin Astellas

Tofogliflozin Roche & Chugai Pharmaceuticals
Luseogliflozin ~ Taisho Pharmaceuticals

Ertugliflozin Pfizer
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