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CHATTIP SUNTHRARAK : EFFECT OF THE COMBINED EXTRACT OF THUNBERGIA
LAURIFOLIA LINN. (RANG CHUET) AND ZINGIBER OFFICINALE (GINGER) ON PM2.5
INDUCED OXIDATION, INFLAMMATION, AND TOXICATION IN HUMAN CELLS LINE.
THESIS ADVISOR : ASSOC. PROF. RATCHADAPORN OONSIVILAI, Ph.D., 133 PP.

Keyword: THUNBERGIA LAURIFOLIA LINN./RANG CHUET/ZINGIBER OFFICINALE (GINGER)Y/

PM2.5/ANTIOXIDANT/INFLAMMATION

This study investigated the interaction between the combined extracts of
Thunbergia laurifolia Linn. (Rang Chuet) leaves and Zingiber officinale (Ginger) on
their antioxidant activities, both at the chemical and cellular levels. Additionally the
study explored the potential of these combined extracts to provide protection
against oxidative stress and inflammation caused by exposure to PM2.5 fine dust
particles.

Rang Chuet water extract (RWE) was prepared using oven vacuum drying
followed by water extraction. Ginger ethanol extract (GEE) was also prepared. These
extracts were then combined in various ratios. The combined extract exhibited a
synergistic effect in DPPH and FRAP assays at a ratio of 5:1 (v/v), indicating enhanced
antioxidant activity compared to the individual extracts.

Cellular studies using Human hepatoma (HepG2) cell models demonstrated a
cytoprotective effect and intracellular ROS scavenging activity from H,0O, for both
RWE and GEE alone, as well as their combined extracts. However, the combined
extract at a 1:1 ratio and concentrations of 50 and 100 pg/ml did not show greater
activity than the single extracts, nor did it exhibit a synergistic effect. Interestingly, the
combined extracts demonstrated a more potent upregulation of antioxidant gene
expression compared to the single extracts. Genes such as HO-1, SOD, CAT, and
NQO1, all exhibited a synergistic effect on their expression when treated with the
combined extracts.

To further assess the impact of these extracts on PM2.5-induced cellular
oxidative stress, the study employed human epithelial lung (A549) cells and HepG2
cells exposed to PM2.5 (Standard Reference Material® 2786, NIST). Pre-treatment



with the combined extract (CRGE) significantly reduced PM2.5-induced cell toxicity
and intracellular ROS production. Additionally, combined extracts upregulated the
expression of antioxidant genes (HO-1, SOD, and CAT) even in cells experiencing
oxidative stress from PM2.5. Furthermore, the combined extract reduced the
expression of inflammatory marker genes in the A549 cells model. Notably, the
expression of antioxidant genes in HepG2 cells was also regulated by the combined
extracts, although the effect was dependent on the specific ratio of the combined
extract.

The anti-inflammatory properties of the combined extracts were evaluated in
human macrophage THP-1 cells exposed to PM2.5. Nitric Oxide (NO) levels and the
expression of the proinflammatory marker Interleukin-6 (IL-6) were measured. The
results showed that the combined extract at a ratio of 1:10 (v/v), containing a higher
concentration of GEE, significantly reduced NO and IL-6 levels compared to using GEE
alone. Biomolecular changes caused by PM2.5 exposure, and the protective effect of
the combined extract in A549 cells, were further analyzed using Synchrotron Fourier
Transform Infrared (SY-FTIR) spectroscopy and Principal Component Analysis (PCA).

In conclusion, the combined extract of RWE and GEE demonstrates potent
antioxidant activity, modulates the expression of antioxidant genes, and exhibits anti-
inflammatory effects. These findings suggest its potential application as a functional

ingredient in food products to combat the detrimental effects of PM2.5 exposure.
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