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SIRIPORN RIYAJAN : EVALUATION OF ANTIDIABETIC ACTIVITY OF
THE WATER AND ETHYL ACETATE FRACTIONS FROM WITHANIA
COAGULANS FRUITS AND THE MECHANISM UNDERLYING THEIR
HYPOGLYCEMIC EFFECTS. THESIS ADVISOR : ASSOC. PROF.

NUANNOI CHUDAPONGSE, Ph.D. 117 PP.

WITHANIA COAGULANS/ TOXICITY/ ANTIDIABETES/ a-GLUCOSIDASE/
INSULIN SECRETION/ GLUCOSE ABSORPTION/ INTESTINAL ABSORPTION/

CHITOSAN NANOPARTICLES.

Withania coagulans is a traditional medicine of India. It has been used in
Ayurvedic and indigenous medicine to treat diabetic mellitus. In vitro and in vivo
activities of crude extracts from W. coagulans, which contain many compounds have
been reported. However, investigation of mechanism underlying its antidiabetic action
was performed only in a-glucosidase inhibition. In this study, ethyl acetate and water
fractions of W. coagulans fruits were used to narrow down the possible active ingredients
of this plant. Evaluation of chemical composition, toxicity, antidiabetic action and
absorbed compounds of the extracts were conducted in this study. The results from
HPLC-MS showed more chemical components in EAF than in WF. HPLC
chromatograms revealed that both fractions contained the same peaks at m/z 471 and 453,
which could be 178-Hydroxywithanolide K or Withanolide F for m/z 471 and Coagulin
C for m/z at 453. The results from the cytotoxicity tests demonstrated that WF produced
less toxic effect to HepG-2 cells. However, the toxicity studies of EAF énd WEF, which

were evaluated in normal mice indicated that both fractions did not
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induce any signs of toxicity especially to liver, kidney and pancreas at dose 50 mg/kg.
The hypoglycemic activity was studied by oral glucose tolerant test (OGTT) in normal
mice. It was found that WF significantly improved glucose tolerance similar to
glibenclamide (P<0.05). From antidiabetic study in alloxan-induced diabetic mice,
EAF showed a significant decrease in blood glucose level at day 5, but not at day 10.
While, blood glucose level of diabetic mice treated with WF continuously declined and
significantly decreased until day 10. The a-glucosidase inhibitory effect was presented
only in EAF, while insulin secretion and inhibitory glucose absorption activities were
shown in both of fractions. The results from intestinal absorption in Caco-2 monolayer
model and insulin secretion experiment suggested that C1-C3 detected at m/z 471 and
453 may be responsible for insulin secretion activity because a chemical must be
absorbed through gastrointestinal tract before reaching pancreatic p-cells, the site of
action. Finally, based on the toxicity and antidiabetic efficiency, the WF was selected
as a choice model for developing drug delivery system. Among chitosan nanoparticles
loaded with water fraction (Chnp+WF), chitosan nanoparticles loaded with water
fraction coated with soluble starch (Chnp+SS+WF) and chitesan nanoparticles loaded
with water fraction coated with resistant starch (Chnp+RS+WF), the in vivo results
indicated that (Chnp+RS+WF) was the best drug delivery system, as it extended
duration of the antidiabetic effect of WF. Therefore, this synthesized nanocarriers may

be used for encapsulate a plant extract as drug delivery system.
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