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Fig. 1: Clinical Genomic Study: NRF2 gene expression  

**p<0.001 

*p<0.01 
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The genomics study shows that there are NRF-2 gene 
expression among acute/chronic photo damages and 
chronological aging. NRF2 regulates genes with ARE 
(antioxidant response elements). NRF-2 gene expression was 
decreased by photo damage in both young and old subjects. This 
key transcription factor that regulate protective mechanisms 
were down-regulated with aging.  
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(Fluorecent Catalase Detection Kit, FLOCAT100-3, Cell 
Technology Inc., USA) 

8�n6MBHnx�|�}^W^Ù¦�Nl`?VX Z « ñl�~
��&^WLõ6È@�|þ6É�8�� � oN?Vì
	  ����l6Ù|J��BÉ��Ð 8�õ9O@H%æ9lP?7���oqHeõ6ÈP�VþBÉ^Wr�&�8�õ��Lh^:i°ì�	  ��� Ç f	8\¤��B�/Jix
 

 
Catalase 

H2O2  � H2O + O2 (1) 
 

Peroxidase 
H2O2(left over) + Detection reagent �  Resorufin (2) 

 ���@�����������
96 ���(��&�����`�7���-����7�7����
�

 50 µl � 40 µM �����- �¡  50 µl 
�5¢�£i¤ � 25 °C ¥¦�§7¨�© ��ª�« ¤(¬�&® 60 ¯�°�±²��³-´�µ���¶0·�� �(¸

¹�ºJ»½¼ �J¾ �À¿�Á ¤ º7Â�Ã�Ä�Å �
�  100 µl 
¢�£Æ¤ � 25 °C 

¥ 15 ¯�°�±²��³-´�µ���¶0·J� �5¸ ¹�º7»3¼ ¤(Ç �
����È

±É�Ê �&�����5ËÌ��Í��  (ARVO MX, Perkin Elmer Inc., USA) � ��Î Ç �JÏ�Ð�Ñ�Ò  550 nm ��Ï�Ð�Ñ�Ò  550 nm �
���

Ñ�Ò  
615 nm � ¦@Ó�Ô �7Õ(�0Ö-×-�  (

����Ø
��� C12H7NO3)

���
�-Ù�Ú

 RFU (relative fluorescence units) 
� ��� ¤ º7»ÜÛ ¾ ���

RFU Ý5Þ�ß-� É
�7�-��Ù�Ú²�Jà

¯-á RFU
�Jâ²ã �Jä@å�æçèÌé�ê ßJ��ë�ì-í ��îï
¤ ºJ» Þ@ß�� É�ð �Jñ�ò�ó

�
�

��ô�õ�ö���� © ®ø÷ïù(ú º ��7�7�
�
ì�íûÝ ¤ ºJ»  é�ê ß���ë�ì-í ð ������ô�õ�ö����
��ü�ý ��þ Ý5����ÿ� � ç²è����

ü7ý�� º è � ì-í
��� î9¤ º�»  

1 U/ml × 150 µl / 3.8 cm2 = 39.5 mU/cm2 (3) 
 
�-��ô�õ-ö-����� ç Ô ô�õ-å

�
	�� ������ Ô º ã �����
���@���J�

�
TP
� ¯�� ¤ º7» TP

�
¯��²� ð � Lowry � 11)

� ç Ô�� ê �
� É
�
å³��9�  (DC Protein Assay, Bio-Rad 

Laboratories, Inc.) 
� ��Î ºJ» Lowry � ð ���

ü
ì-í��

��	
� ��²¬�� ���

Ú � Î º ã ��!#"
Ú�

�²�7�J��¯��0��$¤ º�% ��¥�& Ô » �-���@���7� ���  20 µl Ý
����È

± É�Ê
�
�����(ËM��Í�� �

��Î Ç �
���

Ñ-Ò  755 nm � ¦@Ó�Ô�'��Ú � ��� ¤ �Jä�å�æ © ® TP
��î�ï&¤ º7» é�ê ß���ë�ì

íiÝ
(�)&��� ���
ü�ý*� º è � å  (µg/cm2) ¥�+ ¤ º�» ¬¦ �

���
�
Ú-,

�  20 µg/ml .0/
��1

� ê ��2�3û¤ º7»  

4 5760809�:0;#:�<�=�>�?
@ � �-��A²��B�C ú Ô é�ê ß7��ë�ì�íED ��� é�ê ßJ��ë

ì�í�� CAT ì-í0F
ÝHG
�0I � ¥�& ÔKJ

�
L�M��@��N-O ��
P�� Ô º ã ���

�#Q-�-à0R
 (CR-300 ��S�T é*U�V � ê�W �

¶��#X
Y ) 
� ��Î Ç L�M-� � ��� ¤ � CIE-L*a*b* Z��[]\Ç L�M�J�#Q���à �K^0_ ¤ º7» ����`�a ð 3

`
Ý ¤ �

L0M
�

L* bdcfe
Ú
� a* bdchg�i�� b* bdckj�i

��l�m�n
b �Jî�ï¤ ºJ»  

4 op6�q0r�s0t
u °

��v#w
� ð �yxMä

� ¦ ç�z N�O�{�a � ��Î ºJ»�| �} è � ¬ Î�~ Å �
1
� ê ð������7���d��� ¥�+ ¤ ºJ»

5��������0�
4���60�#����=��#�
�-� é�ê ß���ë�ì�í ð � 1.18 – 223 U/cm2 

�
�-�
��¯��¤ ºJ» l-����I � � ¦@Ó�Ô

m�n
b ð � J   96.7 ± 54.1 U/cm2 �������  

 99.5 ± 50.5 U/cm2 ¥0& è �
I � °-��¡�¢

à ð
£
P0ù�ú@¬ © ¹�º�» TP

ð � J  3.55 ± 1.18 µg/cm2 � ������ 
3.16 ±1.58 µg/cm2 Ý ¬ è �

I � °��
¡#¢
à ð�£ P0ù(ú�¬

© ¹�ºJ»  ¼�¤ ¥��J�-� ê �K� É
�
ô�õ�å

��¥
ß�¦�³ �§ ¡�ì-í
�¨-© Ô 	�� ��#��� Ô º ã ������� é@ê ßJ�-ë�ì-í � TP

¥ 2�î ¤ º �
� TP
� º è � �-� é�ê ßJ��ë�ì-í  ( �-� éê ß���ë�ì-í /TP

v
� U/mg) 

�Jâ@ã º�» ��� é�ê ß���ë�ì
í /TP

v ð � 0.51 – 96.99 U/mg 
�
�-�

��¯#� ¤ ºJ»
lªI �

� ¦@Ó�Ô ��� é�ê ß���ë�ì�í /TP
v ð � J   31.04 ± 17.02 

U/mg � �����
    38.92 ± 21.83 U/mg Ý ¬ è �¬«0G
�0I �

¥0& Ô ���y�� 
� %  G

��I � ¥0& ÔJ ç
è þ ¡�¢�  
Î

b � + ¤ º  (Fig.2) »  
Fig.3 � ð � ��� é�ê ß���ë�ì�í /TP

v ��®#¯#° ¥�+ ¤ º7»
20-39 ±

�
X5�����  (n = 25) 

�
��� é�ê ß���ë�ì�í /TP

v
ð � J  29.84 ± 15.21 U/mg � ���y�
   40.23 ± 19.13 U/mg
¥0& è ��«�G

��I � ¥0& Ô ���y�
 
� %  G

��I � ¥ª& Ô

 
-9-



J çè þ ¡#¢²�  
Î
b � + ¤ ºJ»�²�% � 19 ±�.�/  (n = 20) ¦ ç�z

40 ±0. �
�
X(�����  (n = 9) ¥ ð � 20 – 39 ±

�
X

�����&Ý�(
)
��³y´ � + �0þ

���
�
�]µ���¶-Ú

� ç Ô·�¸à
���@���J�

a
�JÐª¹ � Ô�º ¹ �»-¼-� ��¡�¢

à ð
£ P0ùú@¬ © ¹�º�»  ¬ ¦ � J�¦ ç�z ���y�
 
�
��� é�ê ßJ��ë�ì�í /TP

v ð �®�½ Ý
�
°���¡�¢ ¬

N-O ð ¬ © ¹�ºJ»  
 

Fig.2. Comparison of skin catalase activity/TP ratio between the 
lower cheek and the upper arm. 

Fig.3. Comparison of skin catalase activity /TP ratio between 
the lower cheek and the upper arm in three different age groups.
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