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Unraveling the antidiabetic and antidepressant effects of crude methanolic
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Basrat Jahan Deea’!, Nurun Nahar', Sk. Salman Araf!, Parisa Tamannur Rashid'!, Najneen Ahmed?, Nazifa Tabassum*

INTRODUCTION & AIM RESULTS & DISCUSSION

Chroormeatogeranrm O TR ESNdasca 2020409 1 2207207 TR oand

A4 AH1L . 2T3

Clitoria ternatea L. (CT), commonly known as the butterfly pea or Asian pigeonwings, is a
perennial herbaceous plant belonging to the family Fabaceae. It is widely distributed in
tropical and subtropical regions of Asia and is easily recognized by its striking deep-blue

flowers. Traditionally, C. fernatea has been used in Ayurvedic and folk medicine for its ’
diverse therapeutic properties, including memory enhancement, anti-inflammatory, MLJMNJL M) . S
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antioxidant, anxiolytic, and neuroprotective effects [1]. Its roots, leaves, and flowers are S — L » . o R o
known to contain a rich profile of bioactive phytochemicals such as flavonoids, alkaloids, DEREEENET s N B B2
steroids, tannins, and glycosides, which contribute to its broad pharmacological potential. ;B LG e oy 535 G e 2R T
Despite extensive traditional use, scientific exploration of its efficacy in complex metabolic ﬁﬁ%“%;m: e & A A R
and neurological disorders, particularly diabetes and depression. Both conditions are often s Smemlnen A - T
interlinked through oxidative stress and neuroendocrine dysregulation, highlighting the need jgfjg%g:izf&%: L oA L
for multifunctional plant-based therapeutic agents. The present study was therefore designed R ——— S gE mm o on SC
to 1solate and characterize bioactive compounds from C. ternatea using gas chromatography— f_}ié%a%f? ritec oo o HEOEER e B 2
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mass spectrometry (GC-MS) and to evaluate their antidiabetic and antidepressant potential
through a combination of in silico, in vitro, and in vivo approaches. Molecular docking was
performed to predict the interaction of isolated compounds with key antidiabetic and
antidepressant protein targets, while in vivo studies on Swiss albino mice assessed o oo tnfeer 2 vt o ot rrent i (Afeer 2 oot ey e (At 2 oo
pharmacological effects via blood glucose analysis and behavioral tests. Additionally, o

physicochemical profiling, drug-likeness, and ADMET analyses were conducted to predict I . . . i . I :
pharmacokinetic suitability [2]. The aim of this study is to explore the phytochemical bt o . - iy, e s e ORI
constituents of Clitoria ternatea and investigate their potential antidiabetic and

antidepressant activities through a multifaceted approach integrating computational,
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Table 1. Docking score (kcal/mol) of the top 2 compounds against 5 Diabetic targets. Table 2. Docking score (kcal/mol) of the top 2 compounds against 5 Depression targets.

Binding affinity Binding affinity
Targets Targets
Ligand PPAR oPPa SGLT2 AMPK GLP-1 Ligand MAO B DOPAMIN DOPAIVIIN GABA S5_HT
AN VAT L L=l hioln 2V5Z GI'.:L?Q BEzL 4COF 7VvVvOD
2PRG 6BE1 7Vsi 4QFG SVEW Stigmasterol -9.8 -7.9 -8.3 -7.7 -10.5
Stigmasterol -7 -8.4 -8.9 -8.3 -9.1 Gamma-Sitosterol 9.7 -7.8 -7.8 -7.5 -10.3
Gamma-Sitosterol -7.2 -8 -9 -7.8 -8.9 Clonazepam(Standard) -7.4 -7.4 -7.9 -7.7 -9
Metformin(Standard) -4.9 -4.7 -4.6 -4.8 -4.6 Citalopram(Standard) -8 -6.7 -6.7 -6.7 -9
i i isi indi ini Table 5. Amino acid interaction analysis of the top 2 hits.
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Properties Model name (Unit) =7 rnastercf:mpo::\ma—snosterol nnnnnn Targer| BnE AR H-bond(A)
Water solubility (log mol/L) -6.682 -6.773 2pRG ] ILE3Z8A(4.81), PROSSBA(S.06), LEUZ798(4.83,3.51), LEUSSAA(4.22), VALIS1A(4.85), VALIZZA(5.47), ILEZBGBI4.72), LEUSSAA(S.00),
2 permeability (log Papp in 10- PHE32aA(5.12, 5.42), PHE3A7A(4.72)
Caco2 p & crmy/s) 1.213 1.201 6BEL R VAL207A(2.68) PHE357A(3.47), TYRS47A(3.75, 3.72), .04,4.89), . .04, 4.74)
Intestinal absorption (human) (2% vsi 59 ALASOA(S.26, 4.01, 3.77), VALISA(4.18), LEU274A(4.08), LEUSAA(S.92), VALSSA(S.03), PHESBA(4.69), PHEASIA(S.27)
Absorption Sbsoxbad) °4-97 o4.a64 sars -3 ALAG3A(4.17), LEUI46A(4.99), VALIOA(3.57), LEUZZA(4.40), LEUI46A(4.47, 4.5, VALIGA(4.67), TYRISA(4.50)
Skin Permeability (log Kp) -2.783 -2.783 . : . . T g
P-glycoprotein substrate No No svew 81
P-glycoprotein | inhibitor Yes Yes suez o
P-glycoprotein Il inhibitor Yes Yes = vo
VDss (human) (log L/kg) 0.178 0.193 o
. " _ Fraction unbound (human) (Fu) o [o] =0
Bl D BBB permeability 0.771 0.781 .
CNS permeability -1.652 -1.705
CYP2D6 substrate No No rne
CYP3A4 substrate Yes Yes eeet
CYP1AZ inhibitior No No
Metabolism CYP2C19 inhibitior No No
CYP2C9 inhibitior No No
| CYP2D6 inhibitior No No
CYP3A4 inhibitior No No
| . Total Clearance (log ml/min/kg) 0.618 0.628
- I 0 o S Renal OCT2 substrate No No
| g Table 4. Toxicity analysis of top compounds
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—- - H Stigmasterol o 4 Inactive Active Inactive Active Inacive bonds =13 utcy
-t . Stigmasterol 412.69 5 1 1 13275 20.23 6.98 Yes 1 055
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y / - sl ! 4 Inactive Active Inactive Active Inactive gamma. Sitosterol a1a71 G 1 1 323 | 02 724 Yes 1 055 \
ml/z ime
Gas chromatography-mass
spectrometry (GC-MS)
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: : CONCLUSION
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e / Clitoria ternatea exhibited notable antidiabetic and antidepressant effects, supported by both in
Molecular Docking performed g . . . . . . .
in PyRy o silico and in vivo findings. Key phytochemicals, especially stigmasterol and y-sitosterol, showed
Dmgl,mm:pmmd strong target binding and favorable pharmacological profiles. Overall, the study suggests that C.
using Pymol ¥ . : . :
- ternatea may serve as a promising natural source for managing diabetes and related depressive
Nl ' o, R conditions.
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using Swiss ADME & toxicity using ProTox 3.0

Our future work will involve 1solating individual compounds from the extract and evaluating

their specific bioactivities
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