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TANAPORN HENGPRATOM : THE EFFECTS OF SELECTED

MEDICINAL PLANT EXTRACTS ON ANTI-ADIPOGENESIS OF
3T3-L1 CELLS. THESIS ADVISOR : ASSOC. PROF. GRIANGSAK

EUMKEB, Ph.D. 198 PP.

OROXYLUM INDICUM/CINNAMOMUM VERUM/TILIACORA TRIANDRA/
PASSIFLORA EDULIS/CELL VIABILITY/ANTI-ADIPOGENESIS/3T3-L1

ADIPOCYTES

Obesity is a major public health threat worldwide. It is characterized by an
increase in the number and size of adipocytes. The present study aimed to screen the
inhibitory effects of 4 selected medicinal plant extracts including 1) Oroxylum indicum
(O. indicum), 2) Cinnamomum verum (C. verum), 3) Tiliacora triandra (T. triandra),
and 4) Passiflora edulis (P. edulis) on adipogenesis using 3T3-L1 cells. The extract
demonstrated the highest inhibitory effect on the development of 3T3-L1 adipocytes
was chosen for further investigations. These consisted of determining the
phytochemicals composition and mechanism of action. The results suggested that all of
4 selected medicinal plant extracts had anti-adipogenesis effects, but the most
significant inhibitory effect was in O. indicum extract (OIE) at a concentrations of 50
to 200 pg/mL with no effect on the viability of 3T3-L1 cells. The reduction of lipid
level in 3T3-L1 cells treated with OIE was confirmed by FTIR. The results from LC-
MS and GC-MS revealed that the major phytochemical composition in OIE was
composed of flavonoid (baicalein) and phytosterol (y-sitosterol). The mechanism of

action on anti-adipogenesis activity was evaluated through the study of adipogenic
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transcription, cell cycle, glucose metabolism, and mitochondria activity. The OIE at
200 pg/mL inhibited adipogenic mRNA expression, including PPARY2 and SREBP-1c
led to decrease fatty acid synthetase (FAS) enzyme and adiponectin secretion. Also, the
cell cycle transition to the G2/M phase was delayed and Cdk2 was decreased by OIE at
this concentration. Furthermore, OIE decreased the phosphorylation of insulin receptor
substrate 1 and 2 (IRS1 and IRS2) resulted in a decrease in glucose uptake level and
GLUT4 expression at day 12. In mitochondrial activity experiment, the mitochondria
membrane potential (MMP) level of OIE-treated differentiated cells was significantly
higher, whereas lower than OIE-treated non-differentiated cells at 24 h and day 12
respectively (P < 0.05). Also, OIE-treated differentiated cells exhibited significantly
higher MMP level, whereas lower ATP level compared to the untreated differentiated
group at day 12, respectively. Transmission electron microscope results revealed that
OIE could protect mitochondria deformation of differentiated cells, entirely similar to
pre-adipocytes, compared to the untreated group. In summary, these findings provide
evidence that OIE has anti-adipogenesis activity through adipogenic transcriptional
factors, cell cycle inhibition, and decrease kinase phosphorylation. Furthermore, OIE
can also improve mitochondria activity. Therefore, OIE exhibits a high potential for
future development to be a novel health food supplement, herbal medicine, or modern

drug for the prevention and treatment of hyperlipidemia and obesity.
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