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��0�����  
 ���%�: 8B,,�7!�-�ก��+'C�-��D#�2#3E/ก���!ก6�F�G-�กHIJ�  �ก�-��D#�2 �K��!J�L5ก28��E(�M8�$
F.(2/�DN-&DNF1FG�-#� 450 /�,-�F/ก��2ก�./!�1�ก���(�ก!7(�M9�8B,,�7!�1!�/3E���E+'C�K�- NIE$L5ก
28��E(�M8�$.C�(2/�DN-&��J2'K�ก!� �!1L�8�4�$G&2#3E/%Iก6�P����+�ก��(!7(!J$H/$����ก!.�-��D#� 6 '��.1K/
ก���*�$��H/$2/�DN-& CYP3A4 F.(+'CD-FG�FN-,�ก1!7 �5 �$< �%�	�$�ก���$.��: ก��%Iก6�P����+�ก��

(!7(!J$ก���*�$��H/$2/�DN-& CYP3A4 ,�ก8U�ก���(� testosterone 6β-hydroxylation F.(+'C testosterone 
28[����1!J$1C�M�4 �8��-�� 6β-hydroxytestosterone ��E2ก�.HIJ�.C�(���� HPLC F.(28��(72��(7�4 �K�$ก��
+�KM�4D-K+�K�K���ก!.�-��D#� ,�ก�!J�G*����28[��C/(�4H/$ก��(!7(!J$ก���*�$��H/$2/�DN-& CYP3A4 
��ก���$.��: �K���ก!.�J*�H/$�-��D#��!J$ 6 '��.��-��L(!7(!J$ก���*�$��H/$2/�DN-& CYP3A4 D.C .!$��J 
2�K� (Amomum villosum) (!7(!J$D.C 33.07% #��!$ก��� (Ardisia elliptica) 34.57% 2 $C�ก�4'�( 
(Boesenbergia rotunda) 37.60%  ./ก-4�� (Jasminum Sambac) 37.80%  ./ก7!� ��$ (Nelumbo 
nucifera) 32.00%  ./ก���)� (Mammea siamensis) 25.70% �K���ก!.2-���/�H/$�-��D#�(!7(!J$D.C.!$��J 
2�K�(!7(!J$D.C 26.93%  #��!$ก��� 30.86%  2 $C�ก�4'�( 52.03%  ./ก-4�� 21.91%  ./ก7!� ��$ 15.67%  
./ก���)� 62.39% �*� �!7�C/(�4ก��(!7(!J$ CYP3A4 H/$�K���ก!.2cก2N�H/$�-��D#�28[�.!$��J 2�K� 
67.80%  #��!$ก��� 61.77% 2 $C�ก�4'�( 50.75%  ./ก-4�� 46.88%  ./ก7!� ��$ 66.15% M�4./ก
���)� 63.90% ���=��ก���$.��: 9�ก���.�/$#7�K��-��D#��!J$ 6 '��. -�P����+�ก��(!7(!J$ก���*�$��H/$
2/�DN-& CYP3A4 ,�กD-FG�FN-H/$1!7 �5+� ��ก ��(�4.!7 
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Abstract  
Introduction:  There has been a dramatic increase in the use of herbal supplements. Some 

herbal products are metabolized by cytochrome P 450 (CYP) which can cause herb -drug 
interactions with the medications metabolized by that same CYP. This study aimed to investigate the 
inhibitory effect of 6 Thai herbal crude extracts on rat liver microsomal CYP3A4 enzyme. Methods: 
The inhibitory effect of CYP3A4 was investigated by using testosterone as a specific CYP3A4 probe 
substrate. The amount of 6β-hydroxytestosterone obtained from the reaction with or without herbal 
crude extract was determined by using HPLC. Then the inhibitory effect was calculated as % 
inhibition. Results: The aqueous extract of 6 herbs inhibited CYP3A4 activity as followings Bastard 
cardamom (Amomum villosum) 33.07%, Shoebutton ardisia (Ardisia elliptica) 34.57%, Kaempfer 
(Boesenbergia rotunda) 37.60%, Jasmine (Jasminum Sambac) 37.80%, Sacred lotus (Nelumbo 
nucifera) 32.00% and Sarapee (Mammea siamensis) 25.70%. The methanol extracts of 6 herbs 
inhibited CYP3A4 activity as followings Bastard cardamom 26.93%, Shoebutton ardisia 30.86%, 
Kaempfer 52.03%, Jasmine 21.91%, Sacred lotus 15.67% and Sarapee 62.39%. The hexane extract 
of 6 herbs also inhibited CYP3A4 activity as followings Bastard cardamom 67.80%, Shoebutton 
ardisia 61.77%, Kaempfer 50.75%, Jasmine 46.88%, Sacred lotus 66.15% and Sarapee 63.90%. 
Conclusion:  These results suggest that all 6 Thai herbs inhibit rat liver microsomal CPY3A4 
activities in variety degree. 
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���%� 
+�8B,,�7!�ก���*��-��D#�-�+'C2#3E/�!ก6�

F�GM�4�K$2���-��H)�#D.C�!7G��-��(-28[�/(K�$-�ก 
�!J$+��58M77ก��+'C2.�E(��  �3/ก��+'C�K�-ก!7(�M9�
8B,,�7!� (Tassaneeyakul et al., 2008) .!$-���($��
ก���*���,ก��+'C(��K�-ก!7�-��D#�+�95C8��(,�12�' 
�#.#�4%��- �F#��� ,./�7���'���� ,*���� 138 ��(
#7�K��C/(�4 26.8 -�ก��+'C�-��D#�G�7G5KD8.C�( 
(Suwannakul et al., 2011)   28[���E���7ก!�.��K�+�
�-��D#��!J �8�4ก/7D8.C �(���2G-���E -�,�ก
���-'�1� ��('��. .!$�!J�2-3E/���2G-�2HC��5K�K�$ก�(ก�
,4L5ก28��E(�M8�$F.(ก�4- 7��ก��2-��7/��NI-+�
�K � $ ก � (  NIE $ 2 / � D N -& ��E -� 7 � 7 � � �* � G! " 1K /
ก�47��ก����J  G3/DNF1FG�-#�  450 (CYP) 
F.(2�#�4 CYP3A4 .!$�!J� �ก(�M�4�-��D#���E+'C
�K�-ก!� L5ก28��E(�M8�$.C�(2/�DN-&2.�(�ก!� /�,-�
F/ก����E,42ก�./!�1�ก���(��4 �K�$ก!�D.C  -�1!�/(K�$
��($��ก����,!(��E�.�/7P����ก��(!7(!J$ CYP3A4 
H/$�-��D#�'��.1K�$� 2'K� 2��(�.*� 2��(�H�� 
Fก0�/ Fก0ก�4.5ก (Sethabouppha et al., 2010; 
Sethabouppha and Suwannakul, 2013; 
Sethabouppha and Suwannakul, 2015; 
Suwannakul et al., 2012) �5ก+1C+7 8~7'�-2 �.2�% 
ก�4'�(.*� H�$  "C� ��.M-� �/$#!�'!E$ (�K��
��ก) 7!�7ก (Tassaneeyakul et al., 2008) ,I$G��
-�ก���.�/7P����H/$�-��D#�D�(1!�/3E��1K/ก��
�*�$��H/$2/�DN-& Cytochrome P450 + C-�ก
(�E$HIJ� $����,!(��J-��!1L�8�4�$G&2#3E/%Iก6�P����+�ก��
(!7(!J$H/$����ก!.�ก!.�-��D#� 2�K� (Amomum 
villosum) #��!$ก��� (Ardisia elliptica) 2 $C�
ก�4'�(  (Boesenbergia rotunda) ./ก-4�� 
(Jasminum Sambac) ./ก7!� ��$ (Nelumbo 
nucifera) M�4./ก���)� (Mammea siamensis)  

1K / ก���* �$ ��H/$ 2/�DN-&  CYP3A4 F.( +'C
FG�F-FN-,�ก1!7 �5NIE$28[�ก��%Iก6�+� �/.
�.�/$ F.(%Iก6�,�ก8U�ก���(� testosterone-6-
hydroxylation F.(+'Ctestosterone ��E-�G��-,*�2#�41K/
2/�DN-& CYP3A4 28[����1!J$1C� ,�ก�!J���2G��4 & �

8��-��H/$  6 - β-hydroxy-testosterone (6β-TST) NIE$
��E 2ก� .HIJ�.C �(����   High Performance Liquid 
Chromatography (HPLC) 28��(72��(7�4 �K�$ �/.
�.�/$��E +�KM�4D-K+�K�K���ก!.�-��-D#� ,�ก�!J�
G*���� ��C/(�4H/$ก��(!7(!J $ก���*�$��H/$
2/�DN-& CYP3A4  

 

�$< �%�	�$�ก���$.�� 
1. ก��	
� ����/0�/&�.�ก
��1�2 
.!.M8�$,�กก����,!(��E2G(-���($��M�C� 

(Hirunpanich et al., 2006) �*�1!7 �5M'K+�  buffer pH 
7 . 4  1! . + C 2 8[ �'�J � 2 �� ก�  M�C ��* � D88B� � .C �( 
homogenizer  ,�ก�!J��*�D8 centrifuge .C�(2G�3E/$ 
ultracentrifuge ��EG��-2����/7 10,000 rpm ��E
/�� )5-� 4 ºC 28[�2��� 20 ���� .5.�K�� supernatant  
�*�D8 centrifuge 1K/��EG��-2����/7 45,000 rpm 
/�� )5-� 4 ºC 28[�2��� 65 ���� ,�ก�!J��*��K����E28[� 
pellets -�ก�4,�(+�  buffer pH 7.4 M�4�*�D8 
centrifuge 1K/��EG��-2����/7 45,000 rpm /�� )5-� 4 
ºC 28[�2��� 65 ���� �*��K�� pellets -�ก�4,�(/�ก
G�!J$+� 0.1 M phosphate buffer M�C��*�D88B��.C�( 
homogenizer ,�ก�!J�M7K$+�K appendorf   �/.�4 1 
mL M�4�*�D82ก�7+�15C2(��/�� )5-� -80�C 

2. ก��	
� ������ก��������� 
7.�-��D#� M�C�'!E$+�K �/.�.�/$'��.�4 

3 g 21�-1!��*��4��(��E+'C+�ก���ก!. (�J*� 2-���/� 
 �3/2cก2N�) 8��-�1� 9 mL 8�.�� �/.�.�/$+ C
����9�-+ C2HC�ก!�.C�( vortex mixer 2ก�7D�C��E
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/�� )5-� C/$ F.(+'C2���+�ก���ก!. 24 '!E�F-$ 
(Sethabouppha et al., 2009) 

3. ก��A�กI�ก�����ก�����# �	0� 
/��i#�=j$ก$�$��  testosterone-6-hydroxylation 

.!.M8�$,�กก����,!(��E2G(-���($��M�C� 
(Hirunpanich et al., 2007; Usia T et al., 2006; 
Sethabouppha et al., 2015)  ,�ก����ก!.
�-��D#�+�1!��*��4��( 3 '��. G3/ �J*� 2-���/� 
M�42cก2N� M7K$ก���*�8U�ก���(�M1K�4�K���ก!.H/$
1!��*��4��(//ก28[� 11  �/.�.�/$ M�4�*� 
duplicated NIE$M1K�4 �/.8�4ก/7D8.C�(���
-�1�0�� 30 mM testosterone stock solution 1  
D-FG�FN-,�ก1!7 �5  sodium phosphate buffer 
pH 7.4  ,�ก�!J�21�-�K���ก!.�-��D#�M1K�4'��. +�
 �/.�.�/$��E 2-7   �/.�.�/$��E 8 21�-�K���ก!.
����4��(F,� M�4 �/.�.�/$��E 9 21�-����4��(
H/$(� ketoconazole   (2#3E/28[� positive control)   
�*� �!7 �/.��E 1 M�4 10 21�-1!��*��4��(��E+'C+�
ก���ก!.�-��D#�2�K�ก!7�K���ก!.�-��D#���E+'C+�
 �/./3E�   2-3E/21�-���1K�$� G�7M�C� ,I$�*� �/.
�.�/$�!J$ -. /�K�+� water bath shaker � �
/�� )5-� 37�C  28[�2��� 10 ����   M�C�21�- 
NADPH  �/.�42�K�ก!�  ((ก2�C� �/.��E 10 NIE$
28[� negative control + C21�- sodium phosphate 
buffer pH 7.4 8��-��2�K�ก!��$D8M��) /�K�1K/,�
G�7 20 ����  2-3E/G�72���M�C�,I$21�- acetonitrile 
2#3E /(�1�8U�ก� �� ( �  ,�ก�!J ��* � �/.�.�/$D8 

centrifuge ��EG��-2����/710,000 rpm /�� )5-� 25
kC 28[�2��� 10 ����  .5.2�#�4�K������4��(+� 
(supernatant) �*�-�ก�/$M�C���.2HC�2G�3E/$ HPLC 
F.(  HPLC condition��E+'C G3/  Column: C-18 
reverse phase, Detected wavelength: 282 nm, 
Mobile phase: Methanol : Water (50:50), Flow 
rate: 1 mL/min, Injection volume: 100 µL 
(Sethabouppha et al., 2009)  �#3J���E+1Cก���H/$ 

6- β-hydroxy-testosterone ��E2ก�.HIJ�+�M1K�4 �/.  
,�ก�!J��*�GK�2���E(#3J���E+1C#�G (peak area) H/$��� 

6β-hydroxytestosterone ��E�� 2G��4 &D.C,�ก���� 
HPLC -�28��(72��(7ก!��4 �K�$ �/.�.�/$��E
21�-�K���ก!.�-��D#� ( �/.��E 2-7) M�4D-K21�-
�K���ก!.�-��D#�  ( �/.��E  1 28[� normal 
reaction) ,�ก�!J�G*�����C/(�4ก��(!7(!J $ก��
�*�$��H/$2/�DN-& CYP3A4 ,�กD-FG�FN-H/$
1!7 �5��($��9�28[�ก���M�K$ (Usia et al. 2006) 

 

��ก���$.��   
 �/.�.�/$��E21�-�K���ก!.�-��D#��!J$ 6 

'�� .��E �* �ก���.�/7  #7�K �-� 8 �� - �� 6β-
hydroxytestosterone 2ก�.HIJ��C/(ก�K�+� �/.
�.�/$��E28[� normal reaction �!E�G3/2ก�.ก��(!7(!J$
8U�ก���(�testosterone 6β-hydroxylation  �3/(!7(!J$
ก���*�$��H/$2/�DN-& CYP3A4 9�ก���.�/$.!$
M�.$+�1���$��E 1 
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����� �  1 P����+�ก��(!7(!J$ก���*�$��H/$2/�DN-& CYP3A4 (%inhibition) H/$�-��D#�+��K���ก!.�J*� 2-���/� 
M�42cก2N� 

�������� ������ ���������ก���������ก���%�������	���&�' CYP3A4 (%inhibition) 

�����ก�� 
��%� 

�����ก�� 
	������ 

�����ก��           
	mก	&� 

2�K� 33.07 26.93 67.80 

#��!$ก��� 34.57 30.86 61.77 

ก�4'�( 37.60 52.03 50.75 

./ก-4�� 37.80 21.91 46.88 

2ก��7!� ��$ 32.00 15.67 66.15 

./ก���)� 25.70 62.39 63.90 

 

,�กก��%Iก6�#7�K� �/.�.�/$��E28[� 
negative control ( �3/ �/.��E  10) D-K-� 6β-
hydroxytestosterone 2ก�.HIJ� 2�3E/$,�กD-KD.C21�-
���'K�(+�ก�47��ก�� (NADPH) �*�+ C8U�ก���(� 
testosterone 6β-hydroxylation D-K��-��L2ก�.HIJ�
D.C �3/2ก�.D.C'C�+��)��4��E�*�ก���.�/$  �K��
 �/.�.�/$��E 21�-�K���ก!.����4��(F,� M�4
����4��((� ketoconazole NIE$ 28[� positive 
control H/$ก���.�/$��J  #7�K�8��-�� 6β-
hydroxytestosterone 2ก�.HIJ��C/(2-3E/2��(7ก!7+�
 �/.�.�/$��E28[� normal reaction M�.$�K�2ก�.
ก��(! 7(!J $ก ���* � $��H/$ 2/�DN-&  CYP3A4 
�/.G�C/$ก!79�ก���.�/$��E-���($��กK/� �C���J 
��E#7�K��K���ก!. (�7 M�4����*�G!"+�����4��(

F,�'3E/ andrographolide -�P����(!7(!J$ก���*�$��
H/$CYP3A4 (Pekthong et al. 2008) �/ก,�ก��J
����4��(F,�(! $-�9�1K/ก���* �$��H/$P450 
subfamily /3E�.C�( (Jarukamjorn et al. 2006) 

,�กHC/-5�+�1���$��E 1 �K���ก!.�J*�H/$
�-��D#��!J$ 6 '��. ��-��L(!7(!J$ก���*�$��H/$
2/�DN-& CYP3A4 D.C.!$��J G3/2�K� (Amomum 
villosum) (!7(!J$D.C�C/(�4 33.07, #��!$ก��� 
(Ardisia elliptica) (!7(!J$D.C�C/(�4 34.57, ก�4'�( 
(Boesenbergia rotunda) �C/(�4 37.60, ./ก-4�� 
(Jasminum sambac) (!7(!J$D.C�C/(�4 37.80, 2ก��
7!� ��$ (Nelumbo nucifera) (!7(!J$D.C�C/(�4 
32.00 M�4./ก���)� (Mammea siamensis) (!7(!J$
D.C�C/(�4 25.70 
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�2=� �  1 ก��28��(72��(7P����+�ก��(!7(!7(!J$ก���*�$��H/$2/�DN-& CYP3A4 (%inhibition) H/$���

�-��D#�+��K���ก!.�J*� 2-���/� M�42cก2N� 
 

+��K���ก!.�-��D#�+�2-���/� #7�K� 
2�K� ��-��L(!7(!J$ก���*�$��H/$2/�DN-& CYP3A4 
D.C�C/(�4 26.93, #��!$ก��� (!7(!J$D.C�C/(�4 30.86, 
ก�4'�( (!7(!J$D.C�C/(�4 52.03, ./ก-4�� (!7(!J$D.C
�C/(�4 21.91, 2ก��7!� ��$ (!7(!J$�C/(�4 15.67 
M�4./ก���)� (!7(!J$�C/(�4 62.39 (.!$M�.$+�
1���$��E 1 M�4�58��E 1) 

�*� �!7�K���ก!.�-��D#�+�2cก2N� #7�K� 
2�K� ��-��L(!7(!J$ก���*�$��H/$2/�DN-& CYP3A4 
D.C�C/(�4 67.80, #��!$ก��� (!7(!J$D.C�C/(�4 61.77, 
ก�4'�( (!7(!J$D.C�C/(�4 50.75, ./ก-4��  (!7(!J$D.C
�C/(�4 46.88, 2ก��7!� ��$ (!7(!J$�C/(�4 66.15 
M�4./ก���)� (!7(!J$�C/(�4 63.90 (.!$M�.$+�
1���$��E 1 M�4�58��E 1) 

 
�@$=���������=��ก���$.�� 
 �-��D#���E+'C+�ก���.�/$�!J$ 6 '��.
D.CMกK 2�K� (Amomum villosum) #��!$ก��� (Ardisia 

elliptica) 2 $C�ก�4'�( (Boesenbergia rotunda) 
./ก-4�� (Jasminum Sambac) ./ก7!� ��$ 
(Nelumbo nucifera) M�4./ก���)� (Mammea 
siamensis)   +�M1K�4�K���ก!.1K�$ก�-�-�P����+�ก��
(!7(!J$ก���*�$��H/$2/�DN-& CYP3A4 ,�กD-
FG�FN-H/$1!7 �5 
 ก���ก!.�-��D#���E+'C�J*�28[�1!��*��4��( 
#7�K��K���ก!.�-��D#��!J$ 6 '��.��E�*�-��.�/7-�
��-��L(!7(!J$ก���*�$��H/$2/�DN-& CYP3A4 
,�กD-FG�FN-H/$1!7 �5 D.C+��4.!7��E+ก�C2G�($ก!� 
F.(-�GK� % inhibition /(5K+�'K�$ 25.70-37.80% 

ก���ก!.�-��D#���E+'C2-���/�28[�1!��*�
�4��( #7�K��K���ก!.�-��D#���E��-��L(!7(!J$ก��
�*�$��H/$2/�DN-& CYP3A4 ,�กD-FG�FN-H/$
1!7 �5D.C-�ก��E��. D.CMกK �K���ก!.2-���/�H/$
./ก���)� �/$�$-�G3/�K���ก!.2-���/�H/$
ก�4'�( #��!$ก��� 2�K� ./ก-4�� M�42ก��7!� ��$ 
1�-�*�.!7  
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ก���ก!.�-��D#���E+'C2cก2N�1!��*��4��( 
#7�K��K���ก!.�-��D#���ED.C-�P����+�ก��(!7(!J$ก��
�*�$��H/$2/�DN-& CYP3A4 -�กก�K��K���ก!.�J*�
M�42-���/�  F.(�K ���ก!.2cก2N�H/$2�K � 
�/$�$-�G3/�K���ก!.   2cก2N�H/$2ก��7!� ��$ 
./ก���)� #��!$ก��� ก�4'�( ./ก-4�� 1�-�*�.!7  

,�ก9�ก����,!(#7�K�G��-��-��L+�ก��
(!7(!J $ก���* �$��H/$ 2/�DN-&  CYP3A4  H/$
�-��D#��!J$ 6 '��.-� ��ก ��(�4.!7 M�4�-��D#�
'��.2.�(�ก!�ก�+ C9�ก��(!7(!J $ก���*�$��H/$
2/�DN-& CYP3A4 ��ED-K2�K�ก!�+�M1K�41!��*��4��( 
NIE$HIJ�/(5Kก!7G���-7!1�+�ก���4��(H/$����*�G!"
+�#3'�-��D#���EM1ก1K�$ก!�+�1!��*��4��(1K�$'��.
ก!� 2�3E/$,�ก�-��D#���E�*�-�+'C�.�/728[�ก��
�ก!.M77 crude extract  .!$�!J�P����+�ก��(!7(!J$
ก���*�$��H/$2/�DN-& CYP3A4 ,I$28[�9�/!�
2�3E/$-�,�ก��� ��('��.+�����ก!.�-��D#��!J�  
.!$2'K�+�ก��%Iก6���,!(G�!J$��JNIE$#7�K�����*�G!"
'��.2.�(� �3/ ��('��.+��-��D#���E�*�-��.�/7
NIE$28[����'��.��ED-K-�H!J� �4��(D.C+�1!��*��4��(
2cก2N� -�P����(!7(!J$ก���*�$��ก���*�$��H/$
2/�DN-& CYP3A4 -�ก��E��.  /(K�$D�ก�1�- (!$D-K
/�,��-��L���8D.CM�K'!.�K����1!�+.+��-��D#��!J�
��E-�P����(!7(!J$2/�DN-& CYP3A4 D.C  NIE$ �ก,4
�*�ก��%Iก6�+�H!J�1K/D8 G��-�ก��M(ก�ก!.28[����
7��������กK/� M�C�,I$�*�-��.�/7 NIE $,4�*�+ C
��-��L���8D.C�K����1!�+.+��-��D#���E-�P����
(!7(!J$2/�DN-& CYP3A4 D.C  

 ก��%Iก6���,!(��J 28[�2#�($ก���.�/7
273J/$1C�LI$P����+�ก��(!7(!J$ก���*�$��H/$2/�DN-& 
CYP3A4 +� �/.�.�/$  /(K�$D�ก�1�-HC/-5���ED.C
,�กก����,!(��J ,428[�8�4F('�&M�4+'C28[�M����$

+�ก��%Iก6��� ,! ( +��4.!7��E �5 $HIJ �1K /D8 2'K� 
ก��%Iก6�M77 in-vitro F.(+'C1!7-��6(&   �3 /
ก��%Iก6�M77 in-vivo F.(�.�/$+� �5�.�/$ �3
/-��6(& 28[�1C�  �/ก,�ก��J/�,-�ก��%Iก6�9�H/$
�-��D#�2 �K���J1K/ก���*�$��H/$2/�DN-&  CYP450 
+� family M�4 subfamily /3E����E-�G��-�*�G!"+�
ก�47��ก��2-��7/��NI-H/$(�  

 
ก$

$ก���=��ก�A 

G�495C��,!(H/H/7#�4G�� �*��!ก$��G�4 
ก��-ก��/�.-%Iก6�M K$'�1� ก�4���$%Iก6���ก�� 
M�4G�42)�!'%��1�& - ����(��!(/�7���'���� 
�*� �!7ก����!7������� �!�.�/�8ก��& 2G�3E/$-3/ 
M�4�L����E�*� �!7ก���*���,!( 
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