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 ��!��������� �)�����������!�"#�����$������%&��
�	�����)����*�&+./��!� ABTS cation 
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#�-&�.�.&�� '&	�)������!�"#�����)�&�/����%&1��.*2+.��0�����
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'��+�3�0�
 (J774) �����	��$�.$�/
�� Lipopolysaccharide (LPS) +./�)�������0��.�����8

���*��������*,.
'&	�����8������*,�
 COX II .$�/��!� Griess reagent '&	1�.���0��. 

COX II ELISA kit. ���0������)�������0��.
��
)���:#���)����*�&.$�/ GC-MS.  
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)�-��(��������.$�/������� Ultrasound -��� Iontophoresis +./��	��$��������
(���

=��-���.$�/
�� Lipopolysaccharide �)�������0��.�����&��/�'�&������8->%��=��'&	�����

���*-&����&��.���=��-���  

 =&���������(�?� ��)����*�&����!�"#�����$������%&��
�	���
%����
�. (11.46 ± 0.72 mmol 

Trolox/ml) ���.$�/��)����0��#(/%��&����
 (9.30 ± 2.20 mmol Trolox/ml) '&	��)����0��

��&���=���	��� (0.00 ± 0.58 mmol Trolox/ml)  ��)����*�&/��
������)�&�/����%&1��. H2O2 

������.0�����#1$ Ultrasound (3.0 W/cm
2
, continuous mode, 20 min) +./�(�?���)����*�&���

������$��$���� 1:2,000 '&	 1:1,000 +./��������?�������� 
�����&.��������'
���� 

DCFH >�/#��,&&
*.$.���?� ���������/(���/(��(�,&&
��(���   ��)����*�&/��
�����/�(/������

-&���
��*��������*,.
0���,&&
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���������$���� 1:100 (24.20 ± 1.42 ^mol/l) 

'&	 1:1,000 (28.56 ± 3.8 ^mol/l) ���������/(���/(��(�,&&
��(��� (35±5.2 ^mol/l).   
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.$�/ GC-MS �(�?���
��
)���: 3 1��.��� Sabinene (18.79%), Terpinen-4-ol 

(48.17%) '&	 (E)-1-(3,4-dimethyoxyphenyl) butadiene (15.09%)  -&��0��*.$��`����)����
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 The aims of this study were to evaluate the in vitro antioxidant and anti-

inflammatory actions of essential oils from plai (Zingiber cassumunar Roxb.), anti-

inflammatory activity of Plai oil encapsulated in niosome (NeoPlai) were evaluate in vivo. 

 Methods: The antioxidant activities of essential oils were determined through an 

ABTS cation radical decolorization and DPPH assays by compared to eucalyptus 

(Eucalyptus globulus Labill.) and lime (Citrus auratifolia Swing.) oils. Measuring 

scavenging H2O2 of Plai oil in a monocyte cell line (U937) with DCFH-acetate was 

performed. The anti-inflammatory activity was assayed in a lipopolysaccharide-activated 

macrophage cell line (J744), in which nitric oxide and COX II levels were determined by 

Griess reagent and an ELISA kit. Active compound of Plai oil was analyzed with GC-MS. 

Anti-inflammatory action of Plai oil-encapsulated in neosome at 0.1% with either ultrasond 

or iontophoresis were studied in LPS-activated rats and blood flow and skin temperature 

local inflamed subcutaneous were detected.   

 Results: Plai essential oil had the highest antioxidant activity (11.46 ± 0.72 mmol 

Trolox/ml oil) on scavenging the ABTS cation radical, followed by eucalyptus (9.30 ± 2.20 

mmol Trolox/ml oil) and lime (0.00 ± 0.58 mmol Trolox/ml oil) oils. Plai essential oil also 

displayed activity on scavenging H2O2 generated by ultrasound exposure (3.0 W/cm
2
, 

continuous mode, 20 min). Dilutions of 1:2,000 and 1:1,000 (v:v) of plai oil demonstrated 

H2O2 scavenging activity by reducing emissions of DCFH-fluorescence within U937 cells, 

compared with the cell control. Plai essential oil inhibited nitric oxide (NO) production at 

1:100 (v:v) (24.20 ± 1.42 ^mol/l) and 1:1,000 (v:v) (28.56 ± 3.8 ^mol/l) in the macrophage 

cell line (J774), compared with untreated cells (35±5.2 ^mol/l).  However, high 

concentrations of plai oil (1:1 and 1:10), were toxic to U937 and J744 cell lines. 

Additionally, plai oil at dilutions of 1:1,000 and 1:2,000, significantly inhibited COX II 

activity in treated cells (42 � 0.2% inhibition) compared to the untreated cells (22 � 0.3% 

inhibition). Three major compounds of plai essential oil, namely sabinene (18.79%), 

terpinen-4-ol (48.17%) and (E)-1-(3,4-dimethyoxyphenyl) butadiene (15.09%), were 

determined by GC/MS analysis.  NeoPlai at 0.1% applied with ultragel and ultrasound 

(0.2 w/cm
2
, 20%, 3 min) showed the anti-inflammatory action by decrease the skin blood 

flow and skin temperature quickly than the neosome control and untreated rat.  Whereas 

the inotophoresis application with NeoPlai wasn’t effects on inflammatory lesion.  

 

Key words: essential oil, plai, NeoPlai, oxidative stress, inflammation, Phonophoresis, 

Iontophoresis 


