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Results and Discussions

Aim: The commercial drug, pioglitazone, a specific inhibitor of human monoamine oxidase

B (MAO-B), was used as a reference molecule to search a compiled set of 280

experimentally tested MAO-B inhibitors and select new compounds with potential anti-

diabetic effects.

Methods: To reach the goal, 3D similarity search, toxicity related risks profiles, and ADME

parameters were applied. According to ROCS similarity coefficients, toxicity and ADME

profiles, nine MAO-B inhibitors were prioritized and further analyzed by molecular

docking in the active site of dipeptidyl peptidase 4 enzyme (PDB ID: 2OAG), which is

related to the pathophysiology of T2DM.
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CONCLUSIONS

 together, ROCS similarity coefficients, 

toxicity and ADME profiles, docking 

scores, and interaction profiles support 

the potential use of  the 9 prioritized 

molecules as possible anti-diabetic 

candidates
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In recent years, an alarming increase in people with diabetes mellitus type 2 (T2DM), has

been monitored. This disease affects also children and teens. Diabetes worsens over time, so

there is a stringent need to develop new efficient therapy, adequate preventive measures

and a new medicine with an improved profile and fewer side-effects to control the illness.

Pioglitazone (a diabetes drug of thiazolidinedione-type, also called "glitazones“) is used

adjunctively with diet and exercise to normalize glycemic levels in adults with type 2

diabetes mellitus.
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*M-Mutagenic; T-Tumorigenic; I-Irritant; RE-Reproductive Effective; - indicate drug-like conforming behavior; - designate properties with high risks

of undesired effects like reproductive effect; MW: Molecular weight; RBN: Number of rotatable bonds; MR: Molar Refractivity; TPSA: Topological Polar

Surface Area; XLOGP3; WLOGP; GI absorption: Gastrointestinal absorption; BBB permanent: Blood-Brain Barrier permeate; Role of Five: Number of

violations of Lipinski’s rule of five; LogS(ESOL) – Insolubility (Class solubility: moderately < -4, soluble <-2); Fraction Csp3 – Insaturation.
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A - ROCS overly of the top ten MAO-B inhibitors (dark grey) against the Pioglitazone query (green) ordered by

TanimotoCombo; B - the best docked poses of top ten MAO-B inhibitors superimposed on the DLI query

(green), on the 2OAG active site
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The colored zone is a suitable physicochemical space for

oral bioavailability.

LIPO(Lipophilicity): -0.7< XLOGP3< +5; SIZE: 150g/mol

< MW < 500g/mol; POLAR(Polarity): 20Å < TPSA <

130Å; INSOLU(Insolubility): 0 < Log S(ESOL) < 6;

INSATU(Insaturation): 0.25 < Fraction Csp3 < 1;

FLEX(Flexibility): 0 < Num.rotatable bond < 9

• The molecules plotted in the yellow ellipse have a high

probability of a good BBB crossing;

• The molecules plotted in the white ellipse have a high

probability of good HIA;

• The red dots indicate molecules predicted as non-

substrate of P-glycoprotein (PGP-);

• The blue dots indicate molecules predicted as a

substrate of P-glycoprotein (PGP +);
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The 3D (a) and 2D (b) protein-ligand interaction of DLI with 2OAG receptor active site; the DLI X-ray structure is depicted in 

dark grey and the re-docked pose of DLI is shown in green  (the RMSD  value of  0.861 validated the docking protocol quality)
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