Thesis Title Beneficial Effects of Thai Indigenous Plants and Their

Probiotic Fermented Beverages on Diabetes Mellitus

Author Mrs. Winthana Kusirisin

Degree Doctor of Philosophy (Pharmacy)

Thesis Advisory Committee

Asst. Prof. Dr. Chaiyavat Chaiyasut Chairperson

Assoc. Prof. Dr. Somdet Srichairatanakool =~ Member

Dr. Narissara Lailerd Member

Assoc. Prof. Peerasak Lerttrakarnnoon Member
ABSTRACT

There is evidence regarding the use of indigenous plants and their by
products as antioxidants in reducing free radical-induced tissue injury in such
diseases as cancer, diabetes, and cardiovascular diseases. The biological action
of polyphenolic compounds in diabetes is related to the antioxidant activity of
plants. However, data concerning Thai indigenous plants and the mechanisms
of action in diabetes related to free radicals are still lacking. This study aimed to
analyze antioxidant activity and oxidative stress inhibition of 30 Thai
indigenous plant extracts in vitro. In vivo, we studied a biologically fermented
indigenous plant beverage (BFPB) product. The effects of BFPB on oxidative
stress were studied in streptozotocin-induced diabetic rats.

The 95% ethanolic plant extracts were evaluated for their antioxidant
activity by ABTS. The results showed that the five plants with strong
antioxidant activity were Phyllanthus emblica Linn. (PE), followed by
Terminalia chebula Retz. (TC), Morinda citrifolia Linn. (MC), Kaempferia



parviflora Wall. (KP) and Houttuynia cordata Thunb. (HC), respectively. PE
had stronger antioxidative activity as well as inhibition of TBARS and
glycation than the other plants. The investigation showed that total polyphenol
and tannin content of PE and the flavonoid content of HC were the highest. In
addition, the major polyphenolic compounds in PE, TC and HC are rutin, gallic
acid, pyrolgallol and catechin. MC consists of rutin, gallic acid, pyrolgallol and
caffeic acid. KP possibly consists of rutin.

Five plants were processed to create a mixed BFPB product. Oral
administration of BFPB at doses of 2 and 6 ml/kg body weight daily was done
for 6 weeks to diabetic rats. Plasma glucose levels in diabetic rats which
received a dose of 6 ml BFPB/kg BW/day tended to decrease when compared to
rats which received 2 ml BFPB/kg BW/day and untreated rats (increased
plasma glucose of 13.1, 21.1 and 29%), respectively. Also a significant dose-
dependent decrease in plasma levels of TBARS (P<0.05) was observed. In
addition, the doses of 2 and 6 ml BFPB/kg BW daily decreased the levels of
erythrocyte ROS in diabetic rats during the experiment, but no difference was
observed when compared to the untreated diabetic rat group. Moreover, the
decrease of erythrocyte ROS levels in each diabetic group clearly persisted until
the end of the experiment when compared within the same group (P<0.05).
However, the result showed that the high dose of BFPB tended to be pro-
oxidant, promoting plasma superoxide and nitric oxide radicals.

The results implied that five indigenous plants are potential sources of
natural antioxidants which have free radical scavenging activity and might be
used for reducing diabetic oxidative stress. The mixed BFPB might play a role
in improving abnormal glucose metabolism and reducing the oxidative stress
caused by diabetes through scavenging free radicals by reducing lipid
peroxidation. BFPB may be a beneficial therapy helping to delay the
pathological conditions associated with oxidative stress, which lead to diabetic
complications. On the basis of this study, these findings have led to the
discovery and the evaluation of antioxidant molecules, polyphenolic
compounds, obtained from phytochemicals obtained from plants and their
fermented products. However, the use of BFPB should be further investigated
for the active mechanism in diabetic patients.
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