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ª·�¥µ�·¡��r�¸ÊÁ�}�­nª�®�¹É��°��µ¦«¹�¬µ 
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ABTRACT 

 Background: Melasma is a common acquired multifactorial pigmented disorder resulting 
from the hyperactive melanocyte function. It�s the chronic condition and difficult to treat. Although 
Hydroquinone is the current standard topical treatment but it cannot be used continuously for a 
long period of time because of its side effects. The study found that Undecelynoyl Phenylalanine 
compounds inhibit á-MSH receptor on Melanocyte which can reduce the skin�s pigmentation. 

Objective: To study the effectiveness and side effects of 2% Undecelynoyl Phenylalanine 
creamVS 2% Hydroquinone in the treatment of melasma. 

Material and Method: 19 volunteers with melasma were doubled-blinded randomly spilt 
face treatment with 12-weeks of treatment. One side of the face was applied cream base in the 
morning and 2% hydroquinone cream in the night. The opposite side of the face was applied 2% 
Undecelynoyl Phenylalanine cream twice in the morning and night. All volunteers were assessed 
clinical outcomes by the Mean Melanin Index by Mexameter® MX 18 and the Melasma Area and 
Severity Index (MASI) by the doctors who did not involving the study at week 0, 2,4,8,12. Then, 
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the studies of recurrence of Melasma after stop using cream were assesssed at week 14, as well as 
volunteers� satisfaction and side effects by the query.  

Result: The results from the patients who received 2% Undecelynoyl Phenylalnine have 
given the statistically significant improvement of melasma compare to baseline since 2 weeks (p <.01) 
even though the effectiveness was statistically lesser than 2% Hydroquinone(p<.05). Rebound of 
melasma was statistically lesser in 2% Undecelynoyl Phenylalanine compared with 2% Hydroquinone 
after stop using the cream measured by Mexameter® MX 18 at week 14th(p<.05). The questionnaire 
indicated that the most satisfactory of using 2% Undecelynoyl Phenylalanine cream were moderate 
to good score and its side effects were lower than hydroquinone. 

Conclusion: The results showed 2% Undecelynoyl Phenylalnine cream has some roles in 
treatment of melasma. However,the effectiveness of 2% Undecelynoyl Phenylalnine cream is lesser 
than 2% Hydroquinone cream but 2% Undecelynoyl Phenylalnine cream may reduce rebound of 
melasma after stop using and little side effects So,it would be the another alternative treatment for 
Melasma. 

Keywords: Undecelynoyl Phenylalnine�Hydroquinone/Melasma 
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 2% Å±Ã�¦�ª·Ã��            33 
��� �o°¤¼¨Á�·��µ¦ª·Á�¦µ³®rÁ¡ºÉ°Á�¦̧¥�Á�¸¥��nµ¦³�́��ªµ¤Á�o¤�°� jµ�(mean melanin index) 
 Ä�Â�n¨³�nª�Áª¨µ�°�°µ­µ­¤´�¦£µ¥Ä��¨»n¤���Ä�®�oµ�oµ��¸ÉÅ�o¦́��µ¦¦́�¬µÃ�¥� 
 2%�Å±Ã�¦�ª·Ã��            34 

 
 
 



 

 

 

����

­µ¦�´��µ¦µ��(�n°) 

�µ¦µ�          ���������� ��®�oµ 

4.9 �o°¤¼¨ª·�́¥Á�·�¡¦¦�µ�nµ¦³�́��ªµ¤Á�o¤�o��°� jµ��mean melanin index) 
 Ä�Â�n¨³�nª�Áª¨µ��Ä�®�oµ�°�°µ­µ­¤´�¦Â�n¨³¦µ¥�¸ÉÅ�o¦́��µ¦¦́�¬µÃ�¥� 
 ���°́��̧�·¨·Ã�°·¨�¢d�·¨°¨µ�·�          36 
���� �o°¤¼¨ª·�́¥Á�·��µ¦ª·Á�¦µ³®rÁ¡ºÉ°Á�¦̧¥�Á�¸¥��nµÁ�¨¸É¥¦³�́��ªµ¤Á�o¤�°� jµ� 

�mean melanin index) Ä�Â�n¨³�nª�Áª¨µ�°�°µ­µ­¤´�¦£µ¥Ä��¨»n¤� 
��Ä�®�oµ�¸ÉÅ�o¦́��µ¦¦́�¬µÃ�¥����°́��̧�·¨·Ã�°·¨�¢d�·¨°¨µ�·�   ���36 

���� �o°¤¼¨ª·�́¥Á�·�¡¦¦��µ�°��nµ¦³�́��ªµ¤¦»�Â¦��°� jµ 
(melasma area and severity index)Ä�Â�n¨³�nª�Áª¨µ�°�°µ­µ­¤´�¦ 
��Ä�®�oµ�¸ÉÅ�o¦́��µ¦¦́�¬µÃ�¥�2%�Å±Ã�¦�ª·Ã��     ���38 

���� �o°¤¼¨ª·�́¥Á�·��µ¦ª·Á�¦µ³®rÁ¡ºÉ°Á�¦̧¥�Á�¸¥��nµ¦³�́��ªµ¤¦»�Â¦��°� jµ  
(melasma area and severity index) Ä�Â�n¨³�nª�Áª¨µ�°�°µ­µ­¤´�¦� 
��Ä�®�oµ�oµ��¸ÉÅ�o¦́��µ¦¦́�¬µÃ�¥��2%�Å±Ã�¦�ª·Ã��    ���39 

���� �o°¤¼¨ª·�́¥Á�·�¡¦¦�µ�°��nµ¦³�́��ªµ¤¦»�Â¦��°� jµ� 
(melasma area and severity index)�Ä�Â�n¨³�nª�Áª¨µ�°�°µ­µ­¤´�¦ 
��Ä�®�oµ�¸ÉÅ�o¦́��µ¦¦́�¬µÃ�¥�2%�°́��̧�·¨·Ã�°·¨�¢d�·¨°¨µ�·�   ���40 

���� �o°¤¼¨ª·�́¥Á�·��µ¦ª·Á�¦µ³®rÁ¡ºÉ°Á�¦̧¥�Á�¸¥��nµ¦³�́��ªµ¤¦»�Â¦��°� jµ� 
 �melasma area and severity index)  Ä�Â�n¨³�nª�Áª¨µ�°�°µ­µ­¤´�¦� 
 ��Ä�®�oµ�oµ��¸ÉÅ�o¦́��µ¦¦́�¬µÃ�¥�2 ��°́��̧�·¨·Ã�°·¨�¢d�·¨°¨µ�·� 41 
���� �o°¤¼¨Á�·�ª·Á�¦µ³®r�nµ�ªµ¤Â���nµ�¦³�́��ªµ¤Á�o¤�°� jµ��mean melanin index)� 
 Á�¦̧¥�Á�¸¥��µ¦¨�¨��°��nµÁ�¨¸É¥�ªµ¤Á�o¤�°� jµ¦³®ªnµ��¨»n¤��¨°��¸É�µ� 
 ���°́��̧�·¨·Ã��·¨�¢d�·¨°¨µ�·�Â¨³�¨»n¤Á�¦̧¥�Á�¸¥��¸É�µ����Å±Ã�¦�ª·Ã��� 
 �́Ê�Â�nÁ¦·É¤Á�oµ¦nª¤�µ�ª·�́¥�(­´��µ®r�¸É�0) �´�¦³¥³��¨°��nµ��Ç����¹�­´��µ®r­»��oµ¥ 
 �¸É�µ¥µ (­´��µ®r�¸É 12)        ���42 



 

 

 

����

­µ¦�´��µ¦µ��(�n°) 

�µ¦µ�           ®�oµ 

���� �o°¤¼¨�nµÁ�·�ª·Á�¦µ³®r�ªµ¤Â���nµ�¦³�́��ªµ¤¦»�Â¦��°� jµ� 
 (melasma area and severity index) Á�¦̧¥�Á�¸¥��µ¦¨�¨��°��nµÁ�¨¸É¥�ªµ¤¦»�Â¦� 
 �°� jµ¦³®ªnµ��¨»n¤��¨°��¸É�µ����°́��̧�·¨·Ã�°·¨�¢d�·¨°¨µ�·�Â¨³�¨»n¤ 
 Á�¦̧¥�Á�¸¥��¸É�µ����Å±Ã�¦�ª·Ã����́Ê�Â�nÁ¦·É¤Á�oµ¦nª¤�µ�ª·�́¥�(­´��µ®r�¸É�0)  
 �´�¦³¥³��¨°��nµ��Ç����¹�­´��µ®r­»��oµ¥�¸É�µ¥µ (­´��µ®r�¸É 12)      44 
4.17 �o°¤¼¨Á�·�ª·Á�¦µ³®r�µ¦�¨´�Á�}��ÊÎµ�°� jµ�Ã�¥Á�¦̧¥�Á�¸¥��nµ¦³�́��ªµ¤Á�o¤�°� jµ 
 (mean melanin index) �°�°µ­µ­¤´�¦£µ¥Ä�Â�n¨³�¨»n¤�¦³®ªnµ�­´��µ®r­»��oµ¥ 
 �¸É®¥»��µ¦�µ¥µ (­´��µ®r�¸É12)��´�­´��µ®r�¸É 14        45 
4.18 �o°¤¼¨Á�·�ª·Á�¦µ³®r�µ¦�¨´�Á�}��ÊÎµ�°� jµ�Ã�¥Á�¦̧¥�Á�¸¥��ªµ¤Â���nµ��°� 
 �nµÁ�¨¸É¥¦³�́��ªµ¤Á�o¤�°� jµ�(mean melanin index) ¦³®ªnµ��¨»n¤��¨°��¸É�µ� 
 ���°́��̧�·¨·Ã��·¨�¢d�·¨°¨µ�·�Â¨³�¨»n¤Á�¦̧¥�Á�¸¥��¸É�µ����Å±Ã�¦�ª·Ã��� 
 ¦³®ªnµ�­´��µ®r­»��oµ¥�¸É®¥»��µ¦�µ¥µ (­´��µ®r�¸É12)��´�­´��µ®r�¸É 14 46 
4.19 �o°¤¼¨Á�·�ª·Á�¦µ³®r�µ¦�¨´�Á�}��ÊÎµ�°� jµ�Ã�¥Á�¦̧¥�Á�¸¥��nµ¦³�́��ªµ¤¦»�Â¦� 
 �°� jµ�(melasma area and severity index) �°�°µ­µ­¤´�¦£µ¥Ä�Â�n¨³�¨»n¤� 
 ¦³®ªnµ�­´��µ®r­»��oµ¥�¸É®¥»��µ¦�µ¥µ (­´��µ®r�¸É12)��´�­´��µ®r­»��oµ¥�°��µ¦ª·�́¥ 

(­´��µ®r�¸É 14)           47 
4.20 �o°¤¼¨Á�·�ª·Á�¦µ³®r�µ¦�¨´�Á�}��ÊÎµ�°� jµ�Ã�¥Á�¦̧¥�Á�¸¥��nµ¦³�́��ªµ¤¦»�Â¦� 
 �°� jµ�(melasma area and severity index) ¦³®ªnµ��¨»n¤��¨°��¸É�µ� 
 ���°́��̧�·¨·Ã��·¨�¢d�·¨°¨µ�·�Â¨³�¨»n¤Á�¦̧¥�Á�¸¥��¸É�µ����Å±Ã�¦�ª·Ã��� 
 ¦³®ªnµ�­´��µ®r­»��oµ¥�¸É®¥»��µ¦�µ¥µ (­´��µ®r�¸É12)��´�­´��µ®r�¸É 14      48 

 



 

 

 

����

­µ¦�´��µ¦µ��(�n°) 

�µ¦µ�           ®�oµ 

4.21 �o°¤¼¨�¨Á�¦̧¥�Á�¸¥��ªµ¤¡¹�¡°Ä��n°�¦³­·��·�¨�°��µ¦¦́�¬µ jµ¦³®ªnµ��¨»n¤ 
 ��¨°��2% °́��̧�·¨·Ã�°·¨�¢d�·¨°¨µ�·�Â¨³�¨»n¤Á�¦̧¥�Á�¸¥� 2%�Å±Ã�¦�ª·Ã��    49 
4.22 �o°¤¼¨�¨�µ¦ª·�́¥Á�¦̧¥�Á�¸¥��¨�oµ�Á�¸¥��°�°µ­µ­¤´�¦�¼oÁ�oµ¦nª¤�µ�ª·�́¥� 
 ¦³®ªnµ� 2%�°́��̧�·¨·Ã�°·¨�¢d�·¨°¨µ�·��Â¨³�2% Å±Ã�¦�ª·Ã��      51 
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­µ¦�´�£µ¡ 

£µ¡          ����������   ®�oµ 

��� �µ¦­´�Á�¦µ³®rÁ¤È�­¸Á¤¨µ�·� (melanogenesis)      ��   7 
��� ��ª��µ¦�¦³�»o��µ¦­¦oµ�Á¤È�­¸�nµ��µ��MC1-R Ã�¥�á-MSH       10 
��� ­¼�¦Ã�¦�­¦oµ��µ�Á�¤¸�°�­µ¦�Undecelynoyl Phenylalanine    � �18 
��1 ¦³�́��ªµ¤Á�o¤�°� jµÄ�Â�n¨³�nª�Áª¨µ���Ä�®�oµ�oµ��¸ÉÅ�o¦́��µ¦¦́�¬µ 
 Ã�¥�2%�Å±Ã�¦�ª·Ã��        �� 35 
��2 ¦³�́��ªµ¤Á�o¤�°� jµÄ�Â�n¨³�nª�Áª¨µ���Ä�®�oµ�oµ��¸ÉÅ�o¦́� 
 �µ¦¦́�¬µÃ�¥��2%�°́��̧�·¨·Ã�°·¨�¢d�·¨°¨µ�·�         37 
4.3 ¦³�́��ªµ¤¦»�Â¦��°� jµÄ�Â�n¨³�nª�Áª¨µ���Ä�®�oµ�oµ��¸ÉÅ�o¦́� 
 �µ¦¦́�¬µÃ�¥�2%�Å±Ã�¦�ª·Ã��          39 
4.4 ¦³�́��ªµ¤¦»�Â¦��°� jµÄ�Â�n¨³�nª�Áª¨µ���Ä�®�oµ�oµ��¸ÉÅ�o¦́� 
 �µ¦¦́�¬µÃ�¥�2%�°́��̧�·¨·Ã�°·¨�¢d�·¨°¨µ�·�         41 
4.5 �µ¦Á�¨¸É¥�Â�¨��nµ¦³�́��ªµ¤Á�o¤�°� jµ (mean melanin index)��́Ê�Â�n 
 Á�oµ¦nª¤�µ�ª·�́¥��´�¦³¥³��¨°��nµ��Ç����¹�­´��µ®r­»��oµ¥�¸É�µ¥µ ¦³®ªnµ��¨»n¤ 
 �¸ÉÅ�o¦́��µ¦¦́�¬µ�oª¥ 2%�°́��̧�·¨·Ã�°·¨�¢d�·¨°¨µ�·��Â¨³ 2% Å±Ã�¦�ª·Ã��     43 
4.6 �µ¦Á�¨¸É¥�Â�¨��nµ¦³�́��ªµ¤¦»�Â¦��°� jµ (melasma area and severity index)��́Ê�Â�nÁ�oµ
¦nª¤�µ�ª·�́¥��´�¦³¥³��¨°��nµ��Ç����¹�­´��µ®r­»��oµ¥�¸É�µ¥µ ¦³®ªnµ� 

 �¨»n¤�¸ÉÅ�o¦́��µ¦¦́�¬µ�oª¥ 2%�°́��̧�·¨·Ã�°·¨�¢d�·¨°¨µ�·��Â¨³ 2% Å±Ã�¦�ª·Ã��    44 
4.7 �µ¦Á�¨¸É¥�Â�¨��nµ¦³�́��ªµ¤Á�o¤�°� jµ (mean melanin index) ­´��µ®r 
 ­»��oµ¥�¸É�µ¥µ (­´��µ®r�¸É 12) ���¹�­´��µ®r�¸É 14 ¦³®ªnµ��¨»n¤�¸ÉÅ�o¦́��µ¦¦́�¬µ�oª¥ 
  2%�°́��̧�·¨·Ã�°·¨�¢d�·¨°¨µ�·��Â¨³ 2% Å±Ã�¦�ª·Ã��       46 
 

 



 

 

 

����

­µ¦�´�£µ¡ (�n°) 

£µ¡          ����������   ®�oµ 

4.8 �µ¦Á�¨¸É¥�Â�¨��nµ¦³�́��ªµ¤¦»�Â¦��°� jµ (Melasama Area and  
 Severity Index)�­´��µ®r­»��oµ¥�¸É�µ¥µ (­´��µ®r�¸É 12) ���¹�­´��µ®r�¸É 14 ¦³®ªnµ� 
 �¨»n¤�¸ÉÅ�o¦́��µ¦¦́�¬µ�oª¥ 2%�°́��̧�·¨·Ã�°·¨�¢d�·¨°¨µ�·��Â¨³ 2% Å±Ã�¦�ª·Ã��    48 
4.9 �¨�µ¦Á�¦̧¥�Á�¸¥��ªµ¤¡¹�¡°Ä��°�°µ­µ­¤´�¦�¸É¤¸�n°�¦³­·��·�¨ 
 �°��µ¦¦́�¬µ jµ¦³®ªnµ��¨»n¤��¨°��2%°́��̧�·¨·Ã�°·¨�¢d�·¨°¨µ�·�� 
 Â¨³�¨»n¤Á�¦̧¥�Á�¸¥��2%�Å±Ã�¦�ª·Ã��      ���50 



 

 
���¸É�1 

���Îµ 

�����£¼¤·®΅� 

 jµ�(melasma)�Á�}��ªµ¤�·����·�°�Á¤È�­¸�¸É�¦·Áª�Ä�®�oµ��¸ÉÁ�·��µ��µ¦�¨·�Á¤È�­¸�(melanin) 
�¸É¤µ��ªnµ���·�°�Á�¨¨r­¦oµ�Á¤È�­¸�¦°¥Ã¦��¸É¡�¨´�¬�³Á�}�Â�n�¦µ��­¸�ÊÎµ�µ¨°n°����¹��ÊÎµ�µ¨Á�o¤�
®¦º°­¸Á�µ°¤�ÊÎµÁ�·��Ã�¥Á�¡µ³�¦·Áª��¸É�¼�Â­�Â����¦·Áª�Â�o¤��¤¼��®�oµ�µ���µ��Â¨³¦·¤ e�µ�
�oµ����Ã�¥�µ¦�¦³�µ¥¤´�¡�Á�nµ�´��´Ê�2�oµ��°�Ä�®�oµ�Â¨³�µ¦�ÎµÁ�·�Ã¦��°� jµ¤´�Á�·��¹Ê�Â���
�oµ�Ç�­µÁ®�»Ä��µ¦Á�·� jµ¤¸­µÁ®�»�µ�®¨µ¥�{��́¥¦nª¤�´�Á�n���¦¦¤¡´��»r��±°¦rÃ¤���¦́�­¸UV�Ä�
Â­�Â����°��µ��̧Ê�°µ�¡�ªnµ�{��́¥°ºÉ��Ç�­µ¤µ¦�Á�}��́ª�¦³�»o��µ¦Á�·� jµÅ�o�Á�n���µ¦Â¡oÁ�¦ºÉ°�­Îµ°µ�
, ¥µ�µ���·��Á�n�¥µ�´��´��®¦º°�µ¦Ä�o¥µ�»¤�ÎµÁ�·���°��µ��̧Ê£µª³�́Ê��¦¦£r°µ�Á�}�­µÁ®�»�¦³�»o�
Ä®oÁ�·� jµÅ�o�(mask of pregnancy)  jµ�¸É¤¸�{��́¥�¦³�»o�Ã�¥�µ¦�́Ê��¦¦£r®¦º°�µ¦¦́��¦³�µ�¥µ�»¤�ÎµÁ�·�
�̧Ê°µ�¥´���°¥¼n®¦º°°µ��³®µ¥Å�oÁ°�£µ¥®¨´��¨°��»�¦®¦º°®¨´�®¥»�¦́��¦³�µ�¥µ�»¤�ÎµÁ�·�� jµ¡�
Å�oÄ��»�Á�ºÊ°�µ�· Â�n¡��n°¥Ä����¸É¤¸­¸�·ª�n°��oµ��¨ÊÎµÁ�oµÅ�o�´��µ¦Â�n�¨´�¬�³­¸�·ª�µ¤�µ¦
�ÎµÂ��Ã�¥¢d�Â¡�¦·��¦³Á£��¸É 4 �¹��6 (Fitzpatrick�s skin type IV-VI) 

�¨Å�Â¨³¡¥µ�·�ÎµÁ�·��¸ÉÂ�o�¦·�Ä��µ¦Á�·� jµ¥´�Å¤n�¦µ�Á�}��¸ÉÂ�n�´� Â¤oÁ�ºÉ°ªnµÁ�·��µ�®¨µ¥
�{��́¥¦nª¤�´��Â�n�{��́¥�¦³�»o��¸É­Îµ�´��º°¦́�­¸°́¨�¦µÅªÃ°Á¨�Ä�Â­�Â��� jµÁ�}�£µª³�ªµ¤�·����·
�¸É¡�Å�o�n°¥Ä���Â��£¼¤·£µ�Á°Á�¸¥��́��́Ê��¦³Á�«Å�¥�¹É�Á�}��¦³Á�«�¸É°¥¼nÄ�Â��Á­o�«¼�¥r­¼�¦�¸É
�¦·¤µ�Â­�Â��¤µ��¨°�Á�º°��´Ê��e �¹�¡�ªnµ jµÁ�}��{�®µ�¸É¦��ª��»�£µ¡�¸ª·��¸É­Îµ�´�°¥nµ�®�¹É�
Ä��¦³�µ�¦�°��¦³Á�«Å�¥ 

 jµ­µ¤µ¦�Â�n�Å�o�µ¤�µ¦Á�¨¸É¥�Â�¨��µ��»¨¡¥µ�·ª·�¥µÂ¨³¤¸�ªµ¤­´¤¡´��r�´�¨´�¬�³
�µ��¨·�·�Ã�¥�µ¦�¦ª��µ�Á�¦ºÉ°� Wood�s lamp °°�Á�}� 3���·��º°� 

1. Epidermal type  
2. Dermal type 
3. Compound ®¦º°�Mixed type 
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¨´�¬�³�¸É�¦µ���µ��¨·�·���³¡�Á�}��g��­¸�oµ�µ¨Á�o¤�¦·Áª�Ä�®�oµ�°µ�¤¸�¦³�µ¥�́ª
°°�Á�}��g���¸ÉÄ®�nÂ¨³�ªoµ��¹Ê���µ¤¦³¥³Áª¨µ�°��µ¦�ÎµÁ�·�Ã¦���ÎµÄ®o¤°�Á®È�Å�o�´�Á���¹Ê��°µ�
¤¸­¸Á�o¤�¹Ê�Á¦ºÉ°¥�Ç�Á¤ºÉ°Å¤nÅ�o¦́��µ¦¦́�¬µ�°̧��´Ê�­nª�Ä®�n jµ¤´�Å¤n­µ¤µ¦�®µ¥Å�oÁ°���ÎµÄ®oÁ�·�
�{�®µ¦��ª��»�£µ¡�¸ª·��­n��¨�n°�·�Ä���ÎµÄ®o�¼o�iª¥�µ��ªµ¤¤´É�Ä�Ä��µ¦Á�oµ­´��¤ 

ª·�¸�µ¦¦́�¬µ jµÄ��{��»�´��¥´�Å¤n¤¸ª·�¸�µ¦�¸ÉÁ�}�¤µ�¦�µ��¸ÉÄ®o�¨�µ¦¦́�¬µ�¸É�̧Â¨³Â�n�°��
°̧��´Ê�¥´�¡��¨�oµ�Á�¸¥��µ��µ¦¦́�¬µÅ�o�Â¨³°µ�¤¸°́�¦µ�µ¦�¨´�Á�}��ÊÎµÅ�o�n°¥Â¤o�¼o�iª¥Å�o¦́��µ¦¦́�¬µ
�ÎµÄ®o¦°¥Ã¦��µ�¨�Ä��nª�Â¦��Ä��{��»�´�¥µ�µ¦́�¬µ jµ�¸ÉÄ�oÁ�}�¤µ�¦�µ�Á�n��Å±Ã�¦�ª·Ã���¡�ªnµÅ¤n
­µ¤µ¦�Ä�o�n°Á�ºÉ°�¦³¥³¥µª��´��´��µ¦�ÎµÁ�·�Ã¦��°� jµ�¸ÉÁ�}�°¥nµ��oµ�Ç�Â¨³�µ��Â¨³Å¤n­µ¤µ¦�Ä�o
Å±Ã�¦�ª·Ã��Ä��ªµ¤Á�o¤�o�¦³�́�­¼��Á�ºÉ°��µ�¡�ªnµ�¼o�iª¥�³Á­¸É¥��n°�µ¦Á�·��¨�oµ�Á�¸¥�Á�n��´��Â¨³
Â¤o�³¤¸�µ¦�Îµª·�́¥Á�¸É¥ª�´�­µ¦�ÎµÄ®o�µªÁ�n��°µ¦r�¼�·��, ­µ¦­�´��µ��³Á°¤Á�« Â�n¥´�Å¤n¡�ªnµ¤¸­µ¦
�́ªÄ��¸É¤¸�¦³­·��·�¨Á�¸¥�Á�¸¥��´�¥µ®¨´�Å±Ã�¦�ª·Ã����́��́Ê��¼oª·�́¥�¹��o°��µ¦«¹�¬µ�¹��¦³­·��·�¨
�°�­µ¦°́��̧�·¨·Ã�°·¨�¢d�·�°¨µ�·��Â¨³¥µ®¨´��¸ÉÄ�oÄ��µ¦¦́�¬µÁ�n�Å±Ã�¦�ª·Ã���Ã�¥�µ��µ¦
���ª�ª¦¦��¦¦¤�¸ÉÁ�¸É¥ª�o°��´�­µ¦°́��̧�·¨·Ã�°·¨�¢d�·¨°¨µ�·��¡�ªnµ­µ¦�̧Ê°°�§��·ÍÁ�}�­µ¦
�oµ��́ª¦́�±°¦rÃ¤��¦³�»o�Á�¨¨rÁ¤¨µÃ�Å��r�(Į-MSH receptor antagonist)��¹É��³�ÎµÄ®o¨��Îµ�ª�
�µ¦­¦oµ�Á°�Å�¤rÅ�Ã¦�·Á�­°̧��´Ê�¨��µ¦�¦³�»o��µ¦�Îµ�µ��°�Á°�Å�¤rÅ�Ã¦�·Á�­��¹É�Á�}�
Á°�Å�¤r®¨´�Ä��µ¦­¦oµ�Á¤È�­¸��ÎµÄ®oÁ�·��µ¦­¦oµ�Á¤È�­¸�¸É¨�¨��́Ê�Â�n��ª��µ¦Á¦·É¤�o�Ä��µ¦­¦oµ�
Á°�Å�¤r®¨´��¸ÉÁ�¸É¥ª�o°��´��µ¦­¦oµ�Á¤È�­¸�Ã�¥Å�o¤¸�µ¦��¨°�Ä�o­µ¦°́��̧�·¨·Ã�°·¨�¢d�·¨°¨µ�·�
Ä�¤�»¬¥rÄ��µ¦¦́�¬µ¨�Á¤È�­¸�°�Ã¦��Solar lentigoÃ�¥Á�¸¥��´�­µ¦®¨°��Å�o�¨�µ¦��¨°�Á�}��¸É
�nµ¡°Ä��Â�n�{��»�´�¥´�Å¤n¤¸�µ¦��¨°�Ä�Ã¦� jµÁ�¸¥��´�¥µ¤µ�¦�µ���́��́Ê���¼oª·�́¥�¹�®ª́�ªnµ�o°¤¼¨
Ä��µ¦«¹�¬µ�¦́Ê��̧Ê�nµ�³Á�}��¦³Ã¥��rÄ�Â�nÁ�}��µ�Á¨º°�Ä®¤nÄ��µ¦¦́�¬µ jµÂ¨³�¨�oµ�Á�¸¥��o°¥
�ªnµ�µ¦¦́�¬µ�¸É¤¸°¥¼nÄ��{��»�´�Â�n�¼o�iª¥ 

�����ª´��»�¦³­��r�°��µ¦ª·�´¥ 

 1.2.1 Á¡ºÉ°«¹�¬µÁ�¦̧¥�Á�¸¥��¦³­·��·�¨�°��¦̧¤­µ¦ 2 % °́��̧�·¨·Ã�°·¨�¢e�·¨°¨µ�·��
Á�¸¥��´��2% Å±Ã�¦�ª·Ã���Ä��µ¦¦́�¬µ jµ 
 1.2.2 Á¡ºÉ°«¹�¬µ£µª³Â�¦��o°��°��¦̧¤­µ¦�2%�°́��̧�·¨·Ã�°·¨�¢e�·¨°¨µ�·��Á�¸¥��´��2% 
Å±Ã�¦�ª·Ã�� Ä��µ¦¦́�¬µ jµ 
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������ªµ¤­Îµ�´��°��µ¦ª·�´¥ 

�µ¦«¹�¬µ�¹��¦³­·��·�¨�°��¦̧¤�2%�°́��̧�·¨·Ã�°·¨�¢d�·¨°¨µ�·� Â¨³�¦̧¤ 2%�Å±Ã�¦�ª·Ã�� 
Ä��µ¦¦́�¬µ jµ ¤¸�¦³Ã¥��r�º°�ÎµÄ®o�¦µ�ªnµ �¦̧¤�2%�°́��̧�·¨·Ã�°·¨�¢d�·¨°¨µ�·� ­µ¤µ¦��ÎµÄ®o jµ
�µ�¨�Å�o®¦º°Å¤n�Â¨³Á¤ºÉ°Á�¦̧¥�Á�¸¥��´�¥µ�¸ÉÁ�}�¥µ®¨´�Ä��µ¦¦́�¬µ jµ°¥nµ�Å±Ã�¦�ª·Ã���­µ¦�́ª
Ä�Ä®o�¦³­·��·�¨�̧�ªnµ Â¨³�¦µ��¹��¨�oµ�Á�¸¥��¸ÉÁ�·��µ��µ¦Ä�o�¦̧¤�2%�°́��̧�·¨·Ã�°·¨�¢d�·¨°¨µ�·� 
Á¡ºÉ°Ä�oÁ�}��µ�Á¨º°�Ä��µ¦¦́�¬µ jµ°̧�ª·�¸®�¹É� �¹É��o°¤¼¨�¸ÉÅ�o�̧Ê�nµ�³Á�}��¦³Ã¥��r�n°Â¡�¥rÂ¨³
�¼o�iª¥Ä��µ¦¦́�¬µ jµ 

�����­¤¤�·�µ��µ¦ª·�´¥ 

�¦³­·��·�¨�µ¦¦́�¬µ jµÃ�¥�µ¦�µ�¦̧¤­µ¦ 2 % °́��̧�·¨·Ã�°·¨�¢d�·¨°¨µ�·�Ä��µ¦¦́�¬µ
 jµ�̧�ªnµ�2%�Å±Ã�¦�ª·Ã�� (Ã�¥�¦³Á¤·��µ��nµ�¸Éª́�Å�o�µ�Á�¦ºÉ°�¤º°ª́��nµ�¸ÉÄ�o°oµ�°·��¹��ªµ¤Á�o¤
�°� jµ�µ��nµ Mean melanin index �¹É�ª́��µ�Á�¦ºÉ°��Mexameter® MX18 Â¨³¦³�́��ªµ¤¦»�Â¦�
�°� jµ�µ��µ¦�¦³Á¤·��MASI score Ã�¥Â¡�¥r 2 �nµ�) 

������°�Á���°�Ã�¦��µ¦ª·�´¥ 

 ����� �¦³�µ�¦�̧ÉÄ�oÄ��µ¦ª·�´¥ 
 °µ­µ­¤´�¦Á¡«�µ¥Â¨³®�·��¸ÉÁ�}� jµ�¦·Áª�Ä�®�oµ 

 ����� �¨»n¤�´ª°¥nµ��̧ÉÄ�oÄ��µ¦ª·�´¥ 
°µ­µ­¤´�¦°µ­µ­¤´�¦�¸ÉÅ�o¦́��µ¦ª·�·��´¥ªnµÁ�}� jµ��·��ºÊ�Â¨³��·��­¤�(epidermal type 

and compound type)�°µ¥»�25-55��e��¸É¤µÁ�oµ¦́��µ¦¦́�¬µ�¸ÉÃ¦�¡¥µ�µ¨¤®µª·�¥µ¨´¥Â¤n¢jµ®¨ª��
�¦»�Á�¡¤®µ��¦� 

 

 



 4 

������o°�Îµ�́��°��µ¦ª·�´¥ 

 Á�ºÉ°��µ��µ¦ª·�́¥�̧ÊÁ�}��µ¦Ä®o¥µ°µ­µ­¤´�¦�¨´�Å��µÁ°��¸É�oµ��¹�Å¤n­µ¤µ¦��¦µ�Å�oªnµ
°µ­µ­¤´�¦�³Ä�o¥µ�¼��o°�®¦º°Å¤n�Â�n�µ��¼oª·�́¥Å�o¡¥µ¥µ¤�³°�·�µ¥ª·�¸�µ¦�µ¥µÃ�¥¨³Á°̧¥��Â¨³
�·��µ¤�¨Á�}�¦³¥³Á¡ºÉ°¨��ªµ¤�·�¡¨µ�Ä��µ¦Ä�o¥µ��°��µ��̧Ê��µ¦ª·�́¥�̧ÊÁ�}�­nª�®�¹É��°�
®¨´�­¼�¦�µ¦«¹�¬µ��́��́Ê���¹�¤¸¦³¥³Áª¨µ�¸ÉÄ�oÄ��µ¦ª·�́¥�Îµ�´� 

������µ¦Ä®o�Îµ�·¥µ¤Á�·���·�́�·�µ¦�̧ÉÄ�oÄ��µ¦ª·�´¥ 

1.7.1 2 % Undecelynoyl Phenylalanine cream (Sepiwhite® MSH cream) ®¤µ¥�¹�­µ¦
­´�Á�¦µ³®r°°�§��·Í�oµ��́ª¦́�±°¦rÃ¤��¦³�»o�Á�¨¨r­¦oµ�Á¤È�­¸Â°¨¢iµ (synthetic á-MSH receptor 
antagonist) ��Á�¨¨r­¦oµ�Á¤È�­¸�(melanocyte) 

1.7.2 Á�¦ºÉ°��Mexameter® MX 18 Á�}�Á�¦ºÉ°�¤º°�¸ÉÄ�oª́��ªµ¤Á�o¤�°�Á¤È�­¸Á¤¨µ�·��Â¨³
�ªµ¤Â���°��·ª 

1.7.3 Mean melanin index �º°��nµ�¸ÉÅ�o�µ��µ¦Ä�oÁ�¦ºÉ°��Mexameter�ª́��nµ�ªµ¤Á�o¤�°�­¸
�·ª�(melanin)  

1.7.4 Melasma Area and Severity Index (MASI) Á�}��µ¦�¦³Á¤·�¦³�́��ªµ¤¦»�Â¦��°�
 jµ�Ã�¥�¦³Á¤·��µ�Ä�®�oµ 4��¦·Áª���º°�®�oµ�µ� (forehead) Â�o¤�oµ��ªµ (right malar region),�
Â�o¤�oµ��oµ¥ (left malar region) Â¨³��µ� (chin)�Ã�¥�·�Á�}� 30,�30,�30 Â¨³�10�Á�°¦rÁ���r�°�¡·Ê��¸É
�·ª®�oµ�µ¤¨Îµ�́��Â¨³�Îµ�µ¦�¦³Á¤·��µ��́ªÂ�¦ 3�°¥nµ� Å�oÂ�n 

1.7.4.1 ��¦·Áª��¸É�¼��¦°��¨»¤ (area of involvement) ¤¸�³Â�� 0-6��³Â�� 
1.7.4.2 ��ªµ¤­¤ÉÎµÁ­¤°�°� jµ (homogeneity)�¤¸�³Â�� 0-4  �³Â�� 
1.7.4.3���ªµ¤Á�o¤�°� jµÁ¤ºÉ°Á�¸¥��´�­¸�·ª���· (darkness)�¤¸�³Â�� 0-4��³Â�� 

�Îµ�ª��nµ MASI score�Ä�Â�n¨³�¦¹É��°�Ä�®�oµ�Å�o�µ�­¼�¦ 

MASI (Rt) = 0.15[D(rf)+H(rf)]A(rf)+0.3[D(rm)+H(rm)]A(rm)+0.05[D(rf)+H(rf)]A(rf) 
 Â¨³/®¦º°  
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MASI (Lt) = 0.15[D(lf)+H(lf)]A(lf)+0.3[D(lm)+H(lm)]A(lm)+0.05[D(lf)+H(lf)]A(lf) 

Ã�¥�³�¦³Á¤·��¸É­´��µ®r�¸É 0,�2,�4,�8,�12, Â¨³�14��¦�¸�¸É�Îµ�ª�Å�o�nµ�MASI�­¼��®¤µ¥�¹�
�nµ¦³�́��ªµ¤¦»�Â¦��°� jµ¤µ� 



 

 
���¸É�2 

Á°�­µ¦Â¨³�µ�ª·�́¥�¸ÉÁ�¸É¥ª�o°� 

�����­¸�·ª�°�¤�»¬¥r 

 �������­¸�·ª�°�¤�»¬¥r­µ¤µ¦�Â�n�Å�oÁ�}� 
  ���������­¸�·ª�µ¤Á�ºÊ°�µ�·��constitutive, intrinsic skin color) 

�ÎµÂ��Á�}����·ª�µª��·ªÁ®¨º°��Â¨³�·ª�Îµ�Ã�¥Á�¨¨rÁ¤È�­¸�(melanosome)��¹É��Îµ�µ�
­¦oµ�Á¤È�­¸Ä����·ª�¨ÊÎµ¤¸�¦·¤µ�¤µ��ªnµ���·ª�µª�Â�n�Îµ�ª�Á�¨¨rÁ¤È�­¸�(melanocyte) Á�nµ�´�Ä�
�»�Á�ºÊ°�µ�· 
  2.1.1.2 �­¸�·ª�¸É��µª®¦º°�¨ÊÎµ�Á�ºÉ°��µ�Á�·��µ¦�¦³�»o�Ä®oÁ�¨¨rÁ¤È�­¸�Îµ�µ�¤µ��¹Ê��Â¨³
Á¡·É¤�µ¦�¦³�µ¥�́ª�°�Á¤¨µÃ�Ã�¤ Ã�¥¤¸�{��́¥�¸É¤µ�¦³�»o��Á�n��¦́�­ ̧UV ®¦º°�±°¦rÃ¤� melanocyte 
stimulating hormone (MSH) Â¨³adrenocorticosteroid stimulating hormone (ACTH) ®¦º°�facultative 
skin color, tanning 
 �³Á®È�Å�oªnµ�Á¤È�­¸¤¸���µ�­Îµ�´�Ä��µ¦�Îµ®��­¸�·ª¤�»¬¥r�(���ª¨´¥��»¨��́���r,�2548) 
­¸�·ª�­µ¤µ¦��ÎµÂ��Å�oÁ�}��6 Â����µ¤ Fitzpatrick Classification Scale Ã�¥Â�n��µ¤¨´�¬�³­¸�·ª
Â¨³��·�·¦·¥µ�°�­�°��n°Â­�Â�� 
 
 
 
 
 
 
 
 
 

id26122078 pdfMachine by Broadgun Software  - a great PDF writer!  - a great PDF creator! - http://www.pdfmachine.com  http://www.broadgun.com 
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2.1.2� �µ¦­´�Á�¦µ³®rÁ¤È�­¸Á¤¨µ�·��(melanogenesis) 

 

�µ� Bolognia, J., L. & Orlow, S., J.  (2003).  Melanocyte Biology.  In Bolognia, J., L., Jorizzo, 
J., L. & Rapini, R., P. (Eds.),  Dermatology (p. 907), CA: Mosby-Elsevier. 

£µ¡�̧É 2.1 �µ¦­´�Á�¦µ³®rÁ¤È�­¸Á¤¨µ�·� (melanogenesis) 

Á¤È�­¸�¸É­¦oµ��µ�Á�¨¨rÁ¤¨µÃ�Å��r�¸É¡�Ä��·ª®�́��°�¤�»¬¥r¤¸�2��·���º°�Pheomelanin 
®¦º°Á¤¨µ�·�­¸Á®¨º°�®¦º°Â���Â¨³�Eumelanin ®¦º°�Á¤¨µ�·�­¸�Îµ®¦º°�ÊÎµ�µ¨ Ã�¥�³¡�ªnµÁ°�Å�¤r
Å�Ã¦�·Á�­�(tyrosinase) Á�}�Á°�Å�¤r�́ª®¨´�Ä��¦³�ª��µ¦­¦oµ�Á¤È�­¸�(melanogenesis)��̧Ê�Á¦·É¤�µ�
­µ¦�́Ê��o���º°�L-tyrosine �³�¼��oxidize Å�Á�}�­µ¦�L-3,4-dihydroxyphenyl-alanine�(DOPA) 
®¨´��µ��́Ê� DOPA �³�¼��oxidize �n°Á�}��DOPA quinone �µ��́Ê���ª��µ¦­¦oµ�Á¤È�­¸�³¤¸�µ¦
Á�¨¸É¥�Â�¨�Å�Ä�­°��·«�µ� �º° 

2.1.2.1 �µ¦­¦oµ�Á¤È�­ ̧Eumelanin  
 DOPA quinone �³Á�¨¸É¥�Á�}� leuco DOPA chrome Â¨³�Dopa chrome ®¨´��µ��́Ê� 
Dopa chrome �³Á�¨¸É¥�Å�Á�}� 
 DHICA (5,�6-dihydroxyindole-2 carboxylic acid) Â�n®µ�°¥¼nÄ�£µª³�¸É¤¸oxygen 
DOPA chrome �³ Å�Á�}� 
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 DHI(5,�6-dihydroxyindole) Ã�¥�³Á­¸¥�carboxy group Ä�£µª³�¸É¤¸�oxygen �n°¤µ�³
�¼��oxidize �n°Å�Á�}��indole-5,�6-quinone Â¨³Á�}� Melanochrome 

2.1.2.2 �µ¦­¦oµ�Á¤È�­¸�Pheomelanin  
 DOPA quinone �³Á�¨¸É¥�Å�Á�}��alanyl-hydroxy-benzothiazine subunits �n°Å��Ã�¥
�o°��µ¦�Glutathione ®¦º°�Cysteine Á�}�Ã�Â¢�Á�°¦r 

����� jµ 

Á�}�£µª³�ªµ¤�·����·�¸É Á�·��µ�Á�¨¨r­¦oµ�Á¤È�­¸�Îµ�µ�¤µ��ªnµ���·Ã�¥�¨·�Á¤È�­¸�
(melanin) ¤µ��ªnµ���·�¸É�¦·Áª�Ä�®�oµ��ÎµÄ®o¡�¦°¥Ã¦�Á�}��g��­¸�ÊÎµ�µ¨°n°���¹��ÊÎµ�µ¨Á�o¤�
�ÎµÂ®�n��¸É¡�Å�o�n°¥Á�n��Ã®��Â�o¤�®�oµ�µ���¤¼���¦·Áª�Á®�º°¦·¤ e�µ��Â¨³�µ��Å�oÂ�n��¦·Áª�
Ä�®�oµ�¸É�¼�Â­�Â��¤µ��Ç ¤¸�o°­´�Á��Ä��µ¦«¹�¬µ¡�ªnµ�78.7%  jµ�³°¥¼n�¦·Áª�­nª��¨µ�®�oµ�
Â¨³ 21.3%��³°¥¼n�¦·Áª��oµ��oµ��°�Ä�®�oµ (Sanchez et. al.,1981)� jµ�³¡�Å�o�n°¥Ä�Á¡«®�·�
¤µ��ªnµÁ¡«�µ¥�¤´�¡� jµÅ�o�n°¥Ä��nª�ª́¥�¨µ����Â¨³���·ª�¨ÊÎµ�(Fitzpatrick�s skin type IV-VI) 
(Niwat Polnikorn, 2008) �º°ªnµÁ�}�£µª³�ªµ¤�·����·�°�Á¤È�­¸�¸É¡�Å�o�n°¥�¸É­»�Ä���Á°Á�¸¥  jµ�º°
Á�}�£µª³Á¦ºÊ°¦́�Â¨³¥µ��n°�µ¦¦́�¬µ�ÎµÄ®oÁ�·��{�®µ¦��ª��»�£µ¡�¸ª·�Ä��¦³�µ�¦ 

2.2.1 �¦³�µ�ª·�¥µ 
 °»�´�·�µ¦�r�°�Ã¦� jµÄ��¦³Á�«Å�¥�¸É¦µ¥�µ�ÅªoÃ�¥«¹�¬µÁ�È��o°¤¼¨�µ��¼o�iª¥Ä�®�nª¥
Ã¦��·ª®�́��°��́�®ª́��nµ��Ç�¡��¦³¤µ�¦o°¥¨³�0.25-33 (Renoo Kotrajaras, 1984)�Â�n°¥nµ�Å¦�È
�µ¤�µ�ªnµ°»�´�·�µ¦�r�nµ�³­¼��ªnµ�̧Ê�Á�ºÉ°��µ�°µ�¤¸�¼o�iª¥�µ�­nª��¸É�ºÊ°¥µ¦́�¬µÁ°�®¦º°Å�¦́�¬µ
�µ¤�¨·�·��nµ��Ç 

2.2.2��­µÁ®�»�°��µ¦Á�·� jµ 
Á�ºÉ°ªnµÁ�·��µ�®¨µ¥�{��́¥¦nª¤�´��¦³�»o�Ä®o�µ¦�Îµ�µ��°�Á�¨¨r­¦oµ�Á¤È�­¸Á¡·É¤�¹Ê��Ã�¥Á�ºÉ°

ªnµ�{��́¥�¸É­Îµ�´�Å�oÂ�n�¦́�­¸°́¨�¦oµÅªÃ°Á¨��´Ê��UVA Â¨³ UVB�Ä�Â­�Â���(Lerner & Fitzpatrick, 
1995) Â¨³±°¦rÃ¤��Ã�¥Á�¡µ³�Á°­Ã�¦Á�� ¡�ªnµ jµ­µ¤µ¦�¡�Å�o�n°¥Ä�®�·�­µª�¸ÉÄ�o¥µ�»¤�ÎµÁ�·�
��·�¦́��¦³�µ��(Resnik,1967) Â¨³®�·��́Ê��¦¦£r�(Wong & Ellis, 1984)� jµ°µ�¨��o°¥¨�Å�o®¨´�
®¥»��{��́¥�¦³�»o��Á�n� ®¨´��¨°��»�¦ ®¥»�¦́��¦³�µ�¥µ�»¤�ÎµÁ�·� ®¦º°®¨¸�Á¨¸É¥�Â­�Â���
±°¦rÃ¤��́ª°ºÉ��Ç��¸É°µ�¤¸­nª�Á�¸É¥ª�o°��Á�n��Ã�¦Á�­Á�°Ã¦��Â¤o¥´�Å¤n�¦µ��¨Å��´�Á�� Â�n¤¸
¦µ¥�µ�¡� jµÁ�·�¦nª¤�´�Ã¦��ªµ¤�·����·�°�¦́�Å�nÅ�o  
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­µÁ®�»°ºÉ��Ç��¸É¡�ªnµ°µ�Á�¸É¥ª�o°��´��µ¦Á�·� jµÁ�n���{��́¥�µ�¡´��»�¦¦¤�¤¸¦µ¥�µ��µ¦Á�·�
 jµÄ��¦°��¦́ªÅ�o�¹�¦o°¥¨³�20-70���µ¦Â¡o­nª��­¤Ä�Á�¦ºÉ°�­Îµ°µ��µ���·��¥µ�Ã�¥¡�ªnµ�¥µ�´��´�
Á�n�Å±Â��Ã�°̧��Â¨³�Å�Â¨��·��°µ�Á�}�­µÁ®�»®�¹É��°� jµ�¸É¡��´Ê�Ä�Á¡«®�·�Â¨³Á¡«�µ¥Å�o
Á�n��´��(Kushe & Krebs, 1964)��°��µ��̧Ê¥µ�¸ÉÄ�o¦́�¬µÄ��¨»n¤Ã¦�Â¡oÂ­��(phototoxic drugs)�¡�ªnµ
°µ�Á�}�­µÁ®�»®�¹É��°� jµÅ�oÁ�n��´�Ä��¦³�ª��µ¦�¦³�»o��µ¦­¦oµ�Á¤È�­ ̧

�°��µ��{��́¥�nµ��Ç��¸ÉÅ�o�¨nµª¤µÂ¨oª�¥´�¡��¹�¦µ¥�µ��°�±°¦rÃ¤��¦³�»o�Á�¨¨r­¦oµ�Á¤È�­¸�
®¦º°�Á¤¨µÃ�Å��r­�·¤¼Á¨�·Ê�±°¦rÃ¤��(Melanocyte Stimulating Hormone, MSH)�Ã�¥Á�¡µ³ á-MSH 
�¸É¤µ�µ� Proopiomelanocortin�(POMC)��¹É�Â®¨n��¨·�®¨´�¤µ�µ��n°¤Ä�o­¤°���¹É��µ¦Á¦̧¥��́ª�°�
�¦�°³¤·Ã��á-MSH��³Á®¤º°��´��µ¦Á¦̧¥��́ª�¦�°³¤·Ã��13��́ªÂ¦��°�±°¦rÃ¤�°³�·���°¦r�·Ã�
Ã�¦¡·��(Adrenocorticotropin�hormone,�ACTH) �´Ê��̧Ê­µ¤µ¦�¡�±°¦rÃ¤� á-MSH Å�oÄ�Á�¨¨r
­¦oµ�Á¤È�­¸�(melanocyte)�Á°��Ä�Á�¨¨r�·ª®�́��´Ê��Îµ¡¦oµ�(keratinocyte)��oµ�Á�¸¥�Â¨³Ä��Langerhans 
cells�°̧��oª¥�(Voisey,�Carroll & Van,�2003) ¡�ªnµ¦³�́��°�±°¦rÃ¤� á-MSH�Ä��¦³Â­Á¨º°��¸É�ÉÎµ
¤µ� ¡�ªnµ±°¦rÃ¤��̧Ê­µ¤µ¦�­¦oµ�Å�oÁ°��µ�Á¤¨µÃ�Å��r®¦º°¤µ�µ�Á�¨¨r�·ª®�́��´Ê��Îµ¡¦oµ�¸É°¥¼n
�oµ�Á�¸¥��Ã�¥°°�§��·ÍÄ�Â���autocrine Â¨³ paracrine ®¨´��µ�Å�o¦́��µ¦�¦³�»o��(Schauer et 
al.,1994)�(Wintzen, Yaar, Burbach & Gilchrest, 1996)�Ã�¥�{��́¥�¦³�»o�Ä®o¤¸�µ¦­¦oµ��á-MSH Ä�
­´�ªrÁ¨¸Ê¥�¨¼��oª¥�¤�¸É­Îµ�´��º°¦́�­¸°́¨�¦oµÅªÃ°Á¨È�Ä�Â­�Â���Ã�¥Á�¡µ³�¥¼ª̧�¸�(UVB) (Bolognia,�
Murray & Pawelek,�1989 ;�Chakrabothy,�Slominski,�Ermak,�Hwang�&�Pawelek,�1995) �°��µ��̧Ê
¡�ªnµ¦́�­¸°́¨�¦oµÅªÃ°Á¨È��nª¥Á¡·É¤�µ¦¥¹��́��°�±°¦rÃ¤� á-MSH��n°Á�¨¨r­¦oµ�Á¤È�­¸�°�¤�»¬¥r
Ä�Á�¨¨rÁ¤È�­¸�¸É�Îµ�µ¦Á¡µ³Á¨¸Ê¥��(Thody,�Hunt,�Donatien�&�Todd,�1993) 

±°¦rÃ¤� á-MSH �̧Ê�³°°�§��·Í�n°Á�¨¨r­¦oµ�Á¤È�­¸�Ã�¥�nµ��µ��Á¤¨µÃ��°¦r�·�ª́�¦̧Á��Á�°¦r�
(Melanocortin-1 Receptor,�MC-1R)��¹É�Á�}���·�Á�̧¥ª�°��́ª¦́��¨»n¤�̧Ê�¸É°¥»n���·ªÁ�¨¨rÁ¤¨µÃ�Å��r�
(Mountjoy,�Robbins, Mortrud & Cone,�1992) Â¨³�MC-1R��°�¤�»¬¥r¤¸�ªµ¤­µ¤µ¦�Ä��µ¦�́��´�
±°¦rÃ¤� ACTH�Â¨³ á-MSH��¸ÉÁ�nµÁ�¸¥¤�´��(Malek,�Suzuki,�Tada,�Im & Akcali,�1998)�Ã�¥®¨´��
�µ��¸ÉÁ°�Å�¤r á-MSH �́��´��́ª¦́����·ªÁ�¨¨r­¦oµ�Á¤È�­¸ �³�¦³�»o�Ä®o¤¸�µ¦Á¡·É¤�¹Ê��°� cAMP�
£µ¥Ä�Á¤¨µÃ�Å��rÃ�¥�nµ��µ��Adenylate Cyclase��¹É� cAMP��³�Îµ®�oµ�¸ÉÁ®¤º°�Á�}� 2nd messenger�
Ä�Á�¨¨r�³Å��¦³�»o�Ä®oÁ°�Å�¤rÅ�Ã¦�·Á�­�Îµ�µ�Á¡·É¤�¹Ê��(Hunt,�Todd,�Cresswell�&�Thody, 1994) 
Ã�¥�nµ��µ��Protein Kinase A��ÎµÄ®oÁ�·��µ¦­¦oµ�Á¤È�­¸Ã�¥Á�¡µ³�Eumelanin�¤µ��¹Ê� �ÎµÄ®o
­´�­nª��°��Eumelanin �n°�Pheomelanin�Á¡·É¤�¹Ê��­n��¨Ä®o­¸�·ªÁ�o¤�¹Ê��(Hunt, Kyne,�Wakamatsu, 
Ito & Thody, 1995) �°��µ��̧Ê¥´�¡�ªnµ�µ¦�́��´��°� á-MSH Â¨³MC-1R��°�¤�»¬¥r¤¸�¨�ÎµÄ®o
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Á�·��µ¦�¦³�»o��µ¦­¦oµ� cAMP�Á¡·É¤�¹Ê��n°Á�ºÉ°�°̧�°¥nµ��o°¥Á�}�Áª¨µ 24��´ÉªÃ¤��Â¨³�ÎµÄ®oÁ�·��µ¦
­¦oµ�Á°�Å�¤rÅ�Ã¦�·Á�­Á¡·É¤�¹Ê�°̧��oª¥�(Suzuki,�Cone,�Im,�Nordlund & Malek,�1996)  

 

 

�µ� Paper Miot, L.,D.,B., Miot, H. A., Silva, M., G. & Marques, M., E., A.  (2009). Pathophysiology 
of Melasma (Review).  An Bras Dermatol, 84, 623-635. 

£µ¡�̧É 2.2 ��ª��µ¦�¦³�»o��µ¦­¦oµ�Á¤È�­¸�nµ��µ��MC1-R Ã�¥�á-MSH 

°̧��´Ê�¥´�¡�ªnµ Ä�Á�¨¨rÁ¤È�­¸�°�¤�»¬¥r�¸É�Îµ�µ¦Á¡µ³Á¨¸Ê¥�Ã�¥�´ÉªÅ��³¡�Á���rÅ�¦r�
(dendrites) �¸É¤¸��µ�Á¨È�Â¨³�Îµ�ª��o°¥�ªnµÄ�¦nµ��µ¥¤�»¬¥r�Â�nÁ¤ºÉ°¤¸�µ¦�¦³�»o��oª¥ á-MSH 
¡�ªnµ�³¤¸�µ¦Á¡·É¤�´Ê���µ�Â¨³�Îµ�ª�Ä®oÄ�¨oÁ�¸¥��´�¦nµ��µ¥¤�»¬¥r�(Hunt et al.,�1994) �¹É�dendrites�
�¸É�¥µ¥��µ�Â¨³Á¡·É¤�Îµ�ª�Ã�¥�µ¦�¦³�»o��°� á-MSH �̧Ê�³�nª¥Á¡·É¤�µ¦��­n�Á¤È�­¸�¸É­¦oµ�Â¨oª
Å�¥´�Á�¨¨r�·ª®�́�Å�oÁ¡·É¤�¹Ê��oª¥Á�n��´��(Jimbow,�Pathak & Fitzpatrick,�1973) ¤¸¦µ¥�µ��¸É�nµ­�Ä�
Ã�¥ª¼¢��µÁ¤°¦r�Â¨³Ã¡¨·Á���(Wolf,�R.,�Wolf,�D.,�Tamir &�Politiet,�1991) ªnµ jµ°µ�¤¸­µÁ®�»Á�·��µ�
�ªµ¤Á�¦̧¥��Á¡¦µ³¡�ªnµ�Ä�£µª³Á�¦̧¥��³¡��µ¦®¨´É��°�±°¦rÃ¤��MSH °°�¤µ °̧��´Ê�¥´�¤¸®¨´��µ�
ªnµ�á-MSH �ÎµÄ®o¤¸�µ¦­¦oµ�Á°�Å�¤rÅ�Ã¦�·Á�­Á¡·É¤�¹Ê��°�Á®�º°�µ��¦³�»o��µ¦�Îµ�µ���¹É��¨¨´¡�r
�º°�ÎµÄ®oÁ�·��µ¦­¦oµ�Á¤È�­¸Á¡·É¤�¹Ê� 
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Å¤°°�,�Ã¡Á¨��·�̧,��·¨ªµ�Â¨³�¤µ¦rÁ�¸¥­�(Miot, Polettini, Silva &�Marques,�2010) Å�o
�Îµ�µ¦«¹�¬µ�¼o�iª¥Ã�¥�µ¦�́��·Ê�Á�ºÊ°Ä��¼o�iª¥�¸ÉÁ�}� jµ��Îµ�ª� 44����Ä��ÎµÂ®�n��¸ÉÁ�}� jµ�Â¨³
�ÎµÂ®�n��·ª���·�¦·Áª��oµ�Á�¸¥��Â¨oª�Îµ�·Ê�Á�ºÊ°¤µ¥o°¤�oª¥ª·�¸±̧¤µ�°��·¨·�Â¨³°·Ã°�·�,¢°��µ�µ
¤µ��°��Â¨³�Îµ�µ¦�¦ª��oª¥�¨o°��»¨�¦¦«�r°·Á¨È��¦°��(hematoxylin and eosin , Fontana-
Masson�& Electron Microscopy) ¡�ªnµ¤¸�µ¦Á¡·É¤�¹Ê��°��Îµ�ª�Á¤¨µÃ�Ã�¤�¸ÉÃ�Á�È¤�¸É�´Ê�Ä�Á�¨¨r
­¦oµ�Á¤È�­¸Â¨³Á�¨¨r�·ª®�́��Îµ¡¦oµÂ¨³¡�°°¦rÂ�Á�¨�(organelle)�Å�Ã�¦¡¨µ­�¹¤�(cytoplasm)��¸É
¤µ��¹Ê��°��·ª®�́�Ä��¦·Áª��¸ÉÁ�}� jµ�Â�nÅ¤n¡��ªµ¤Â���nµ��´��°��Îµ�ª�Á�¨¨r­¦oµ�Á¤È�­¸�°�
�´Ê�­°��¦·Áª� 

°̧��´Ê�Å�o�Îµ�µ¦�¦ª� Immunohistochemistry �oª¥�Melan-A, á-MSH Â¨³�MC1-R ¡�ªnµ
¤¸�µ¦Á¡·É¤�¹Ê��á-MSH Â¨³�MC-1R�°¥nµ�¤¸�́¥­Îµ�´��¦·Áª��·ª®�́��´Ê��Îµ¡¦oµ�¸ÉÁ�}� jµÁ¤ºÉ°Á�¸¥��´�
�·ª®�́����·��¹É��nµ�³Á�}�®¨´��µ��¸ÉÂ­��Ä®oÁ®È�ªnµ��´Ê� á-MSH Â¨³�MC-1R��¸ÉÁ¡·É¤�¹Ê��nµ�³Á�}�
�́ª�µ¦­Îµ�´�°¥nµ�®�¹É�Ä��¦³�ª��µ¦Á�·� jµÄ��¼o�iª¥ 

2.2.3 ¡¥µ�·�ÎµÁ�·��°� jµ� 
�¨Å��¸ÉÂ�o�¦·�¥´�Å¤n�¦µ�Â�n�´��Â�n�³¡�ªnµ¤¸�µ¦Á¡·É¤�µ¦�Îµ�µ��°�Á�¨¨r­¦oµ�Á¤È�­¸�¸É

¤µ��ªnµ���·�(hyperactive melanocytes)�Ã�¥�³¤¸�µ¦Á¡·É¤�Îµ�ª��°�Á�¨¨r­¦oµ�Á¤È�­¸�¦·Áª�¦°¥
Ã¦�®¦º°Å¤n�ÈÅ�o Ã�¥�³¡�­¸�·ª�¸ÉÁ�o¤�¹Ê��¦·Áª�¦°¥Ã¦��µ��µ¦­¦oµ�Á¤È�­¸Á¤¨µ�·��¸ÉÁ¡·É¤�¹Ê���¹É�
¦́�­¸°́¨�¦µÅªÃ°Á¨��(UV light)�¤¸���µ�­Îµ�´��¸É�ÎµÄ®oÁ�·��µ¦­´�Á�¦µ³®rÁ¤È�­¸�Ã�¥Á�¡µ³�¦́�­¸
°́¨�¦µÅªÃ°Á¨���·�A (UVA)�¹É�¤¸�ªµ¤¥µª�¨ºÉ�Ä��nª�320-400�nm �°��µ��̧Ê¦́�­¸�°́¨�¦µÅªÃ°Á¨� 
¥´��¦³�»o�Ä®oÁ�·��µ¦�́��´��°�Á�¨¨r�·ª®�́��(keratinocytes)�Â¨³Á�¨¨r­¦oµ�Á¤È�­¸Á¤¨µ�·� (melanoctes) 
�¹É��µ¦�́��´��̧Ê�³�ÎµÄ®oÁ�·��µ¦®¨´É��epidermal cytokines (endothelins) Ã�¥�¸É�endothelins �́Ê��³Å�
�́��receptors ����́��°�Á�¨¨r­¦oµ�Á¤È�­¸Â¨³Á�}��́ª�¦³�»o��¸É¤¸«´�¥£µ¡­¼�Ä��µ¦­´�Á�¦µ³®rÁ°�Å�¤r
Å�Ã¦­·Á�­��¹É�Á�}�Á°�Å�¤r®¨´�Ä���ª��µ¦­¦oµ�Á¤È�­¸Á¤¨µ�·���́��́Ê��ÎµÄ®oÁ�·��µ¦­´�Á�¦µ³®rÁ¤È�­¸
Á¤¨µ�·�Ä�Á¤¨µÃ�Ã�¤Á¡·É¤¤µ��¹Ê���n°¤µ mature melanin granules��³�¼�­n��n°Å�¥´��keratinocytes�
(epidermal keratinocyte units) �¹É�melanin granules Ä�keratinocytes �̧Ê��³¤¸�µ¦�¨´�Á�¨¸É¥��»�ª́� 

2.2.4 ¡¥µ�·ª·�¥µ 
¨´�¬�³¡¥µ�·ª·�¥µ�¸É¡�Ä� jµ��º°��³¡�Á�¨¨r­¦oµ�Á¤È�­¸Á¤¨µÃ�Å��r�(melanocyte)�Á¡·É¤�¹Ê�

¤µ��ªnµ���·°¥nµ�Á�}��¨»n¤Ä��´Ê��·ª®�́��Îµ¡¦oµ�Â¨³¡�Á¤¨µÃ�Ã�¤�(melanosome) Ä��´Ê��stratum 
corneum�¤µ��ªnµÄ��·ª®�́����·�°̧��´Ê�¥´�¡�°°¦rÂ�Á�¨�(organelle) �nµ��Ç�Ä�Á¤¨µÃ�Å��rÁ¡·É¤�Îµ�ª�
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�¹Ê��ªnµÄ��·ª®�́����· (Kang et al.,�2002)�°̧��´Ê�¥´�¡�ªnµÄ�Á�¨¨rÁ¤¨µÃ�Å��r¤¸Á¤¨µÃ�Ã�¤Ä�¦³¥³�3�
®¦º° 4 �¹É�Á�}�Á¤¨µÃ�Ã�¤�¸ÉÃ�Á�È¤�¸É��¦³�µ¥°°��µ�Å�Ã�¦¡¨µ­�¹¤ (cytoplasm) 

2.2.5 ¨´�¬�³�µ��¨·�·� 
 jµ�Ã�¥���·¤´�¡� jµ�¦·Áª��¸ÉÃ��Â­�Â���°µ�¡�¦ª¤�´�Á�}��»�®¦º°Á�}��g��­¸�ÊÎµ�µ¨

®¦º°Á�µ°¤�ÊÎµÁ�·��¨´�¬�³�°��°�¦°¥Ã¦� jµ¤´��³Å¤nÁ¦̧¥���¦·Áª�Ä�®�oµ�¹É�Á�}��ÎµÂ®�n��¸É¡�
�n°¥�¸É­»�Ä�¦nµ��µ¥�¤´�¡�¤¸�¦³�µ¥�́ªÁ�nµ�´��´Ê�­°��oµ��Â�n��µ¤¨´�¬�³�µ¦�¦³�µ¥�́ª�́��̧Ê 

  2.1.5.1 Centrofacial�®¦º°�¦·Áª� ®�oµ�µ���¤¼���µ��¦·¤ e�µ��oµ���Â¨³Ã®��Â�o¤
�´Ê� 2��oµ� ¡�Å�o�n°¥­»��¦³¤µ��63� 
  2.1.5.2 Malar ®¦º°�¦·Áª� �¤¼��Â�o¤2�oµ��¡��¦³¤µ� 21 � 
  2.1.5.3 Ramus mandibular�®¦º°�¦·Áª�Â�o¤�´Ê� 2��oµ���µ¤Â�ª�¦µ¤�Â�ª�¦³�¼��µ�
�¦¦Å�¦¡��¦³¤µ� 16 � 

¤¸¦µ¥�µ�¡� jµ�¦·Áª�°ºÉ�Á�n��®́ª�¤�(nipples)��¦·Áª�°ª́¥ª³­º�¡´��»r�(external genitalia) 
­µ¤µ¦�¡� jµÄ��¦·Áª�°ºÉ�¦nª¤�oª¥Á�n�Â���®¦º°�°��°��µ��̧Ê¥´�Â�n���·��°� jµÅ�o�µ¤�ÎµÂ®�n�
�°�¡¥µ�·ª·�¥µ�°�Á¤È�­¸�¸É°¥¼nÄ�Â�n¨³�´Ê��°��·ª®�́���¹É�­µ¤µ¦�Ä�o°»��¦�r�µ¦�¦ª� jµ�(Wood�s 
lamps) ¤µÄ�o®µ�ªµ¤­´¤¡´��rÄ��µ¦Â�n���·� jµ�µ��¨·�·��́��̧Ê 

1.�� jµ�´Ê�®�́��Îµ¡¦oµ�(epidermal melasma)�¨´�¬�³�µ��¨·�·��́Ê�Á¤ºÉ°­n°��oª¥�
Wood�s lamp �³¡� jµ��·��̧Ê¤¸�°�Á���´�Â¨³¤¸­¸Á�o¤�¹Ê� 

2.�� jµ�´Ê�®�́�Â�o�(dermal melasma) °µ�¤°�Á®È�Á�}��g��­¸�ÊÎµ�µ¨�µ��Ç�Â¨³Á¤ºÉ°
­n°��oª¥�Wood�s lamp�­¸�°��¦·Áª��·ª®�́��́��¨nµª¤´�Å¤nÁ�¨¸É¥�Â�¨� 

3.�� jµ�¸É¡�¦nª¤�´��´Ê��´Ê�®�́��Îµ¡¦oµÂ¨³�´Ê�®�́�Â�o�(mixed type)�Á¤ºÉ°­n°��oª¥�
Wood�s lamp��³¡��´Ê��ÎµÂ®�n��¸É¤¸­¸Á�o¤�¹Ê�Â¨³�ÎµÂ®�n��¸ÉÅ¤n¤¸�µ¦Á�¨¸É¥�Â�¨��¤´�Å¤n¡�°µ�µ¦
¦nª¤°ºÉ��Ç��°��µ�°µ�µ¦Â­���¸É�¦·Áª��·ª®�́� 

��3���µ¦¦́�¬µ jµ 

�µ¦¦́�¬µ jµÄ®oÅ�o�¨�̧Ä��{��»�´�¥´��ÎµÅ�o¥µ�� (Yoshimura et al.,�2006)�Â¨³Å¤n¤¸ª·�¸�µ¦Ä�
Å�o�¨�̧Â�n�°��(Lee, Kim & Whang��2002; Rusciani,�Motta & Alfano,�2005)�Â�nÂ�ª�µ��µ¦¦́�¬µ
®¨´��¦³�°�Å��oª¥ 
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®¨¸�Á¨¸É¥��{��́¥�¸É�³�¦³�»o�Ä®oÁ�·� jµ�Á�n��®¥»�¦́��¦³�µ�¥µ�»¤�ÎµÁ�·��®¥»�Ä�oÁ�¦ºÉ°�­Îµ°µ�
Â¨³¥µ�µ���·� 

�j°��´���Á°��µ�Â­�Â��®¦º°¦́�­¸°́¨�¦µÅªÃ°Á¨� Ã�¥Ä�o�¦̧¤�´�Â���¸É¤¸§��·Í�j°��´�Å�o
�´Ê�¦́�­¸°́¨�¦µÅªÃ°Á¨��´Ê���·��A Â¨³��·��B Â¨³�ª¦�µ�¦̧¤�´�Â���¸É¤¸§��·Í�j°��´��ªoµ��̧Ê�»�ª́�
�n°Á�ºÉ°�Á¡ºÉ°¨��µ¦�¦³�»o��µ¦�Îµ�µ��°�Á�¨¨rÁ¤¨µÃ�Å��rÁ¤ºÉ°�o°�Á��·�Â­�Â�� 

¥´�¥´Ê��µ¦�Îµ�µ��°�Á�¨¨r­¦oµ�Á¤È�­¸Â¨³�µ¦­´�Á�¦µ³®rÁ¤È�­¸Á¤¨µ�·�¦ª¤�¹��µ¦�Îµ�́�Á¤È�
­¸°°��(removal of melanin granules) (Thada Piamphongsant,1998) 

¤¸�µ¦«¹�¬µ�°��Pigmentary Disorder Academy (PDA) Á�¸É¥ª�´��µ¦¦́�¬µ jµÃ�¥ª·�¸�nµ��Ç
Â¨³¤¸�µ¦­¦»��µ¦¦́�¬µÅ�o�́��̧Ê� 

�µ¦¦́�¬µ®¨´��(first line therapy)��ª¦�¦³�°��oª¥¥µ�µÄ��¨»n¤�ÎµÄ®o­¸�·ª�µ�¨�� 
�µ¦¦́�¬µ¦°��(second line)��¦³�°�Å��oª¥�µ¦�¨´��·ª�¸É®�oµ�(peels)�Ã�¥­µ¦Á�¤¸�Á�n��AHA 

(Alpha-hydroxylic acid) ®¦º° trichloroacetic acid�(TCA)�®¦º°�¨´��·ª¦nª¤�´��µ¥µ 
�µ¦¦́�¬µ�oª¥ª·�¸°ºÉ��Ç�Á�n���µ¦Ä�oÁ¨Á�°¦r®¦º°�µ¦�¦°®�oµ�(micromabrasion)��́Ê��¨�µ¦¦́�¬µ

¥´�Å¤nÂ�n�°��(Palumbo, d�Ischia, Misuraca, & Prota, 1991) 

�µ¦¦́�¬µÃ�¥Ä�o¥µ�µÄ��{��»�´���¹É��{��»�´�¤¸®¨µ¥��·�Å�oÂ�n 

2.3.1�¥µ�µ¦́�¬µ jµ 
2.3.1.1 Å±Ã�¦�ª·Ã�� �o�¡�Â¨³¤¸�µ¦Ä�oÄ��µ¦¦́�¬µ jµ¤µ�µ��ªnµ 50��e�Á�}�­µ¦

�¨»n¤�Hydroxyphenolic compound °°�§��·ÍÃ�¥¥´�¥´Ê��µ¦­´�Á�¦µ³®r�DNA�Â¨³ RNA��°�Á�¨¨r
­¦oµ�Á¤È�­¸��ÎµÄ®o¤¸�µ¦­¦oµ�Á°�Å�¤rÅ�Ã¦�·Á�­¨�¨��Â¨³¥´�¥´Ê��µ¦�Îµ�µ��°�Á°�Å�¤rÅ�Ã¦�·Á�­�
°̧��´Ê��nª¥�Îµ¨µ¥Á¤¨µÃ�Ã�¤�¹É��¦¦�»Á¤È�­¸��{��»�´��·¥¤Ä�o�ªµ¤Á�o¤�o��́Ê�Â�n�2-5% Á�}�­µ¦�¸É�·¥¤
Ä�oÄ��µ¦¨�Á¤È�­¸�¸É­»�­µ¦®�¹É��Â�nÁ�ºÉ°��µ�¡��¨�oµ�Á�¸¥��n°�·ª®�́�Å�o�n°¥��¹É�°µ�Á�}��¨�oµ�Á�¸¥�
Â��Á�¸¥�¡¨´���º°�£µª³�ºÉ�Â¡o�­´¤�́­�®¦º°Á¨È�Á�¨¸É¥�­¸�®¦º°�¨�oµ�Á�¸¥�Â��Á¦ºÊ°¦́���º°�exogenous 
ochronosis��°��µ��̧Ê¥´�¤¸�¨Å¤n¡¹��¦³­��r°ºÉ��Ç��¸É­Îµ�´�Á�n���°¨¨°¥�r�¤·¨Á¨¸¥¤�(colloid millium) 
�¹É�Á�}�£µª³�¸É¦́�¬µÅ�o¥µ� 

¤¸�µ¦«¹�¬µ�°�Á���¨¸É-¢d¨¨·��Â¨³�Á�¥­r�(Bentley-Phillips and Bayles) Á�¸É¥ª�´��ªµ¤
Á�o¤�o��¸ÉÁ®¤µ³­¤Â¨³�ªµ¤�¨°�£́¥�°�Å±Ã�¦�ª·Ã��Ã�¥Ä�oÁª¨µ�6��e�Ä�°µ­µ­¤´�¦�840����Ã�¥
Ä�o�µ¦��­°��ºÉ�Â¡o�·ª®�́�Â���d�Â¨³Â��Á�d� (open close�Â¨³�closed patch test)�¦ª¤Á�}��7,000�
�ÎµÂ®�n��¸É��­°��¡�ªnµ�ªµ¤Á�o¤�o��3%�Á®¤µ³­¤Â¨³�¨°�£́¥�¸É­»���Bently-Phillips & Bayles,�
����� 
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�{��»�´�Ä�­®¦́�°Á¤¦·�µ�Å±Ã�¦�ª·Ã���ªµ¤Á�o¤�o��o°¥�ªnµ®¦º°Á�nµ�´� 2% ­µ¤µ¦�
�ºÊ°Å�o�µ�¦oµ��µ¥¥µ�´ÉªÅ�Ã�¥Å¤n�o°�¤¸Ä�­´É��µ�Â¡�¥r�(AHFS drug information,�2004)�­nª��µ¦
Ä�oÅ±Ã�¦�ª·Ã���¸É¤¸�ªµ¤Á�o¤�o�¤µ��ªnµ�2% �o°�¤¸Ä�­´É��µ�Â¡�¥rÁ�nµ�́Ê� (Gupta, Gover,�Nouri 
& Taylor,�2006) 

2.3.1.2 �¦�ª·�µ¤·�Á°�(retinoic acid,�RA)  
Tretinoin °°�§��·ÍÃ�¥ �nª¥Ä®oÁ�¨¨r�·ª®�́�Á¡·É¤�µ¦Â�n��́ª�nª¥�ÎµÄ®o­¸�·ª�µ�¨��Â¨³

¥´�¥´�¥´Ê���ª��µ¦­´�Á�¦µ³®rÁ°�Å�¤rÅ�Ã¦­·Á�­�(inhibit enzyme transcription)�­n��¨Ä®oÁ�·��µ¦¥´�¥´Ê�
�µ¦­¦oµ�Á¤È�­¸�(Romero, Aberdam, Larnier & Ortonne,�1994) �¨�oµ�Á�¸¥��¸É¡�Å�o�n°¥�º°�¦³�µ¥Á�º°���
�·ªÂ®o��¹�¨°�Á�}��»¥�¦ª¤�¹�¤¸¦µ¥�µ�¡�¦°¥�Îµ®¨´�Ä�o�(post inflammatory hyperpigmentation) 
(Rendon, Berneburg, Arellano & Picardo, 2006) ¤¸�µ¦«¹�¬µ�°��·¤�¦¼��¦̧�Â¨³��³ (Kimbrough-
Green�et. al.,�1994) ¡�ªnµÄ�o RA 0.1%�Ä��µ¦¦́�¬µ jµÄ��µª�·ª�Îµ�30�� Á¤ºÉ°�¦³Á¤·� jµ�oª¥�MASI 
score�¡�ªnµ¨�¨��32% Á¤ºÉ°Á�¸¥��µ��n°�¦́�¬µ �°��µ��̧Ê¤¸�µ¦«¹�¬µ�°� �¦·¢¢d��Â¨³��³�(Griffiths 
et al.,�1993) Ã�¥Ä�o�0.1%RA��µª́�¨³�¦́Ê�Ä��¼oÁ�}� jµ�µª�°Á�Á�¸¥��(caucasian)�38���¡�ªnµ¤¸�¼o�iª¥
�¸É¤¸°µ�µ¦�̧�¹Ê��·�Á�}��68% Â�nÁ�ºÉ°��µ�­µ¦�̧Ê°°�§��·Í�oµÂ¨³�n°Ä®oÁ�·��ªµ¤¦³�µ¥Á�º°�Å�o�nµ¥�¹�
�·¥¤Ä�o¦nª¤�´�¥µ°ºÉ���ªµ¤Á�o¤�o��¸É�·¥¤�º°�0.025%-0.1% 

Isotretinoin ¤¸�µ¦«¹�¬µÃ�¥Ä�o�0.05% Isotretinoin�Ä��µ¦¦́�¬µ�¼o�iª¥�¸ÉÁ�}� jµ�µªÅ�¥ 
30��� ¦nª¤�´��´��µ¦Ä�o�¦̧¤�´�Â��Á�}�Áª¨µ 40�­´��µ®r�¡�ªnµ¤¸�µ¦¨�¨��°��MASI score Â¨³�
Melanin Index�Ä��¨»n¤��¨°�¤µ��ªnµ�¨»n¤�ª��»¤��Â�nÅ¤n¡��ªµ¤Â���nµ��´�°¥nµ�¤¸�́¥­Îµ�´��µ�
­�·�·�(Vichit Leenutaphong, Apiyut Nettakul & Pakamas Rattanasuwon,�1999) 

Adapalene Á�}�°�»¡´��r�¸ÉÅ�o�µ�Á¦�·�°¥�r�¤¸§��·Í�oµ��µ¦°́�Á­���µ¦�ª��»¤�µ¦�¨´�
�°�Á�¨¨r�·ª�(proliferation and differentiation)�(Shroot,�1998) Å�o¤¸�µ¦«¹�¬µ�µ¦¦́�¬µ jµÄ��¼o�iª¥�µª
°·�Á�̧¥�30����Á�¦̧¥�Á�¸¥�¦³®ªnµ��0.1%�adapaline�Â¨³�0.05%�tretinoin ¡�ªnµÄ��¼o�¸ÉÄ�o�0.1%�adapaline�
°µ�µ¦�̧�¹Ê��41%�Á¤ºÉ°Á�¸¥��´��¼o�¸ÉÄ�o�0.05%�tretinoin��¸É�̧�¹Ê�Á¡¸¥��37% Â¨³¡��¨�oµ�Á�¸¥�Ä��µ¦Ä�o 
0.05%�tretinoin��¸É¤µ��ªnµ�(Dogra, Kanwar & Parasad,�2002) 

2.3.1.3 Topical steroid Å¤n�¦µ��¨Å��¸ÉÂ�n�´�Â�nÁ�ºÉ°ªnµ�³�ÎµÄ®oÁ�¨¨rÁ¤¨µÃ�Å��r
­¨µ¥�́ªÁ¦Èª�¹Ê���µ��µ¦Å�¥´�¥´Ê��µ¦®¨´É��°��metabolic products �nµ��Ç��°�Á�¨¨rÁ¤¨µÃ�Å��r�¤´�
�·¥¤Ä�o¦nª¤�´�Å±Ã�¦�ª·Ã��Â¨³�¨»n¤ª·�µ¤·�Á°�(tretinoin)�Á¡ºÉ°¦́�¬µ jµ�(Rendon,�2002)�Â�n�³¡�
�¨�oµ�Á�¸¥�Á¦ºÉ°��·ª®�́��µ�¨��(skin atrophy) Á­o�Á¨º°� °¥Ä�o�·ª®�́��¥µ¥�́ª�(telangiectasia)� ­·ª�
(steroid acne) �·ª®�́�°́�Á­��µ��µ¦Â¡o­Á�̧¥¦°¥�rÁ°�®¦º°­µ¦�´��¼��¸É�­¤Ä�­Á�̧¥¦°¥�r
(Mosher, Fitzpatrick, Ortonne & Hori,1999) 
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2.3.1.4 Azeleic acid Á�}��dicarboxylic acid �¨Å�¥´�Å¤n�¦µ�Â�n�´��Â�n­µ¦ Azeleic 
acid ¤¸§��·Í anti-inflammation, anti-bacterial, antikeratinizing effects Â¨³¤¸§��·Í�cytotoxic effect 
�n°Á�¨¨rÁ¤¨µÃ�Å��r�(Rendon et al.,�2006)��°��µ��̧Ê¥´��Îµ®�oµ�¸ÉÁ�}��́ªÂ¥n��́�Â¨³¥´�¥´Ê�Á°�Å�¤r
Å�Ã¦­·Á�­Â��°n°��(weak competitive inhibitor)�Ä�®o°���¨°��oª¥�(Dogra et al.,�2002) ¤¸
�µ¦«¹�¬µ�°��µ¨·�µÂ¨³�¦µÁ��(Balina & Graupe,�1991)�¡�ªnµ�20%�azeleic acid�¤¸�¨Á�¸¥�Á�nµ�
4%�Å±Ã�¦�ª·Ã�� °µ�¡��¨�oµ�Á�¸¥��º°�ºÉ�Â���´���·ª¨°�Ä��¦·Áª��¸É�µ�Â�nÅ¤n¡��¨�oµ�Á�¸¥�
�n°¦³��°ºÉ��Ç��°�¦nµ��µ¥ 

2.3.1.5 �µ¦¦́�¬µÂ��¥µ��·��­¤®¦º°¥µ®¨µ¥�́ª Ã�¥Ä�o­µ¦®¨´�Á�}�Å±Ã�¦�ª·Ã��
¦nª¤�´�­µ¦°ºÉ��Ã�¥Á¦·É¤�Îµ¤µÄ�o�¦́Ê�Â¦�Ä��e�1975��º° Kligman�s formula��¦³�°�Å��oª¥�5%�
hydroquinone, 0.1% tretinoin Â¨³ 0.1%�dexamethasone�Ã�¥¤¸®¨´��µ¦�º°Á¡ºÉ°Á¡·É¤�¦³­·��·£µ¡
�°�­µ¦�¸É�Îµ�µ�¦nª¤�´�Ä��µ¦¨��µ¦­¦oµ�Á¤È�­¸��¹É�¡�ªnµÄ®o�¨�̧Â¨³­³�ª�Ä��µ¦�µ�Â¨³¤¸�µ¦
Ä�o°¥nµ�Â¡¦n®¨µ¥�Â�nÁ�ºÉ°��µ��o°�Ä�o¥µÁ�}�Áª¨µ�µ�Â¨³�n°Á�ºÉ°��¹�¡�£µª³Â�¦��o°�Å�o�n°¥��
�{��»�´��¹�¤¸�¼o�¦́�­¼�¦Á¡ºÉ°¨��¨�oµ�Á�¸¥��Á�n��Triple combination (triluma) Ã�¥¨��ªµ¤Á�o¤�o��°��
hydroquinone�Â¨³ tretinoin Á®¨º° 4% Â¨³�0.05%��µ¤¨Îµ�́��Â¨³Á�¨¸É¥�­Á�̧¥¦°¥�rÁ�}��0.01�% 
Fluocinolone acitonide 

2.3.1.6 ¥µ�µ°ºÉ��Ç��{��»�´�¤¸�µ¦­µ¦Á�¤¸Ä®¤n�Ç��¸ÉÄ®o�¨Ä��µ¦¦́�¬µ jµÅ�o�n°��oµ��̧�
Â¨³¤¸�¨�oµ�Á�¸¥��o°¥�ªnµ­µ¦Á�·¤�Á�n�� 

Arbutin Ã�¥Ä�o�ªµ¤Á�o¤�o��¸É�3-7% ¥´�¥´Ê��µ¦�Îµ�µ��°�Á°�Å�¤rÅ�Ã¦�·Á�­�Ã�¥Â¥n�
�´��DOPA��́��´��receptor site�(Bleehen,�1976) 

Glycolic acid �ÎµÄ®oÁ�·��µ¦Â¥��́ª�°�Á�¨¨r�·ª®�́��´Ê��Îµ¡¦oµ�¦�¦°¥�n°¦³®ªnµ��´Ê��
stratum granulosumÂ¨³stratum corneum��ÎµÄ®oÁ�·��µ¦®¨»�¨°��°��·ª®�́��´Ê��Îµ¡¦oµ��ÎµÄ®o­¸�·ª
�¦·Áª��́Ê��µ�¨�Å�Å�o 

Kojic acid Á�}�­µ¦�¸ÉÅ�o�µ�Á�ºÊ°¦µ�Aspergillus oryzae �¹É�¤¸§��·Í¥´�¥´Ê�Á°�Å�¤rÅ�Ã¦�·Á�­�
¤´��·¥¤Ä�o�ª��¼n�´��Hydroquinone Â¨³�Glycolic acidÄ��µ¦¦́�¬µÁ¡ºÉ°Á¡·É¤�¦³­·��·£µ¡Ä��µ¦¦́�¬µ
�¨�oµ�Á�¸¥��¸É¡�Å�o�µ��Kojic acid �º° �·ªÂ����ª�Â­��ª�¦o°���·ª¨°�Á�}��»¥�(Lim,�1999) 

Vitamin C �´Ê��¸É°¥¼nÄ�¦¼��°��L-ascorbic acid��¸ÉÁ�}�active form ®¦º°�L-ascorbic-2 
phosphate (magnesium-L-ascorbyl-2-phosphate;�VC-PMG) �¸ÉÁ�}�ª·�µ¤·��¸�¸ÉÁ­�¸¥¦�Ã�¥�³°°�
§��·Í¥´�¥´Ê��µ¦­¦oµ�Á¤È�­¸Á¤¨µ�·��°µ�Ä�o�´��µ¦�Îµ Iontophoresis�Á¡ºÉ°�nª¥�¨´�¥µÁ�oµ�·ª®�́� 

Licorice ­µ¦°°�§��·Í®¨´��º°�glabidin °°�§��·Í¥´�¥´Ê�Á°�Å�¤rÅ�Ã¦­·Á�­�¤¸�¨�oµ�Á�¸¥�
Á�}�°µ�µ¦¦³�µ¥Á�º°�Á¨È��o°¥ 
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N-acetyl-4-S-cysteaminylphenol Á�ºÉ°ªnµ�nª¥¨��Îµ�ª�Á�¨¨rÁ¤È�­¸�¸É�Îµ�µ��Â¨³¨�
Á¤¨µÃ�Ã�¤�¸ÉÁ�È�Á¤È�­¸Á¤¨µ�·��Â�n�¨�µ¦«¹�¬µ¥´�¤¸�o°¥ Ã�¥�µ¦«¹�¬µ�¸ÉÄ�o­µ¦�̧Ê�Á�}��µ¦«¹�¬µ
�°��·¤Ã�¨�(Jimbol, 1991)�Ä®o�µ N-acetyl-4-S-cysteaminylphenol Ä�°µ­µ­¤´�¦�¸ÉÁ�}� jµ�Îµ�ª� 
12 ���Á�}�Áª¨µ�n°Á�ºÉ°��´� 6�Á�º°��¡�ªnµ jµÄ��¼oÁ�oµ¦nª¤�µ�ª·�́¥�̧�¹Ê�¤µ� 1��� Â¨³�̧�¹Ê� 8����
Ã�¥Å¤n¡��¨�oµ�Á�¸¥�Ä��Ç�Â�n¡�¦µ¥�µ��µ¦�¨´�Á�}��ÊÎµ�°� jµ�1 ���®¨´��µ�®¥»��µ¥µ 

2.3.1.7 ­µ¦°ºÉ��Ç�Á�n��­µ¦Ä��¨»n¤�ÎµÄ®o­¸�·ª�µ�¨��(depigment agents)�Á�n��bearberry 
extract, mulberry extract,leukocyte extract,placental extract�Â�n¥´�°¥¼nÄ��nª��µ¦«¹�¬µÁ¡·É¤Á�·¤ 

2.3.2� �µ¦¦́�¬µ jµª·�¸°ºÉ��Ç 
2.3.2.1 Chemical peeling Á�}��µ¦�ÎµÄ®o�·ª®�́�¨°��́ª°°�¦ª¤�´Ê�¨°�­¸�·ª�¸ÉÅ¤n

­¤ÉÎµÁ­¤°°°�Å��oª¥�Ã�¥Ä�o­µ¦Á�¤¸�nµ��Ç�Á�n� �¦��¨Å¤o�(alpha-hydroxylic acid) ®¦º° �¦�Å�¦
�¨°Ã¦°�·�·��(trichloracetic  acid)�Â�n­µ¤µ¦��¨´�¤µÁ�}�Ä®¤nÁ�ºÉ°��µ�Á�}��µ¦¨°��·ª°°��´Éª�¦µª�
�¨�oµ�Á�¸¥��¸É°µ�¡�Å�o��º°�¦°¥�Îµ�¸ÉÁ�·�®¨´��µ¦°́�Á­��(postinflammatory hyperpigmentation),�
Á�·��µ¦�·�Á�ºÊ°��·ª�µ�¨� (atrophy) Á�}��o� 

2.3.2.2 �µ¦�¦°�·ª�(microdermabrasion) ¤´�Å�o�¨�̧¦³�́�®�¹É��´� jµ��·��ºÊ��°µ�¡�
�¨�oµ�Á�¸¥��Á�n�Â�¨Á�}��¼��®¦º°�¦°¥�Îµ®¨´�£µª³°́�Á­� 

2.3.2.3 �µ¦¦́�¬µ�oª¥Á¨Á�°¦r�(laser therapy)�®¦º°�µ¦Ä�oÂ���¨ºÉ�Â­�Ä��µ¦¦́�¬µ jµ�
(Intense pulse light,�IPL) 

Á¨Á�°¦r�¨»n¤�·ª­ª·��r (q-switch�laser) �¹É�Ä®o�¨�̧Ä��µ¦¦́�¬µÃ¦�Ä��¨»n¤Á¤È�­¸�Â�n�µ�
�µ¦«¹�¬µ¡�ªnµÁ¨Á�°¦r�·ª­ª·��r¦¼�¸Ê (q-switched Ruby), �·ª­ª·��rÁ°È��̧Â¥�(q-switched Nd:YAG) 
¤¸�¨�ÎµÄ®oÁ�·�¦°¥�Îµ®¨´��µ¦¦́�¬µ®¦º°�µ�¦µ¥¡�¦°¥�µª�µ��µª¦®¨´��µ¦¦́�¬µ (postinflammatory 
hypopigmentation) (Christopher, 1998; Taylor & Anderson, 1994;�Kopera & Hohenleutner, 1995) 

Á¨Á�°¦r¨°��·ª (Ablative laser)�Å¤n­µ¤µ¦��°��¨Ä��µ¦¦́�¬µ jµ�¸ÉÂ�n�°� (Grekin, 
Shelton, Grisse & Friden, 1993) �µ¦Ä�oÁ°°¦rÁ�¸É¥¤Â¥�Á¨Á�°¦r (erbium: YAG laser) ¤¸¦µ¥�µ�ªnµ
Å�o�¨�̧Â�n¡�¦°¥�Îµ®¨´��ÎµÅ�o (Manaloto & Alster, 1999) �­nª��µ¦r�°�Å�°°�Å��rÁ¨Á�°¦r�(CO2 
laser)�¤¸¦µ¥�µ��µ¦Á�·�Â�¨Á�}��¼�Â¨³¦°¥­¸�µ� (Christopher, 1998)� 

Å°¡¸Â°¨�(IPL) �µ¦¦́�¬µ¥´�Å¤nÅ�o�¨�̧Á�nµ�¸É�ª¦�¤¸¦µ¥�µ��µ¦�¨´�Á�}��ÊÎµ�Â¨³¡�¦°¥
�Îµ®¨´��µ¦¦́�¬µÅ�o 
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­¦»�� jµ�Á�}�£µª³�¸É¦́�¬µÅ�o¥µ��Â¨³�µ¦¦́�¬µ�¸ÉÁ�}�¤µ�¦�µ�Ä��{��»�´���º°�µ¦Ä�oÅ±Ã�¦
�ª·Ã���¸ÉÁ�}�¥µ�µÄ��µ¦¦́�¬µ�Â�n�µ¦Ä�oÅ±Ã�¦�·ªÃ��¤¸�¨�oµ�Á�¸¥�¤µ���ÎµÄ®oÅ¤n­µ¤µ¦�Ä�o
�n°Á�ºÉ°��´��Á�}�¦³¥³Áª¨µ�µ��¹É�Å¤n­°��¨o°��n°­£µ¡�µ¦�ÎµÁ�·�Ã¦��°� jµ�¸É¤¸¦³¥³Áª¨µ�n°Á�ºÉ°��
Â�n�µ�®¨´��µ�Ä®¤n�¸É¡�ªnµ¤¸�µ¦Á¡·É¤�¹Ê��°� á-MSH Â¨³�MC�-R �¸ÉÁ¡·É¤�¹Ê��ÎµÂ®�n�Á�}� jµÁ¤ºÉ°
Á�¸¥��´��ÎµÂ®�n��·ª®�́����·�µ��µ¦�́��·Ê�Á�ºÊ°Â¨³�¦ª��oª¥ª·�¸ immunohistochemistry Â¨³�{��»�´�
¤¸�µ¦­´�Á�¦µ³®r­µ¦�¸É°°�§��·Í�oµ��́ª¦́��°�±°¦rÃ¤��¦³�»o�Á�¨¨r­¦oµ�Á¤È�­¸Â°¨¢iµ�(á-MSH 
receptor antagonist)��¹É��³°°�§��·Í�oµ��µ¦Á¤È�­¸Ä��¨Å¨�µ¦­¦oµ�Á¤È�­¸�́Ê�Â�nÁ¦·É¤�o�¥´�¥´Ê��µ¦
�Îµ�µ��°�Á°�Å�¤rÅ�Ã¦�·Á�­�Â¨³¤¸�¨�oµ�Á�¸¥��o°¥�¤µÁ�}�°̧��µ�Á¨º°��¹�Ä��µ¦¦́�¬µ jµ�­µ¦
�́��¨nµª�́Ê��º°� 

�����­µ¦°́��¸�· ·̈Ã�°·¨�¢d�·¨°¨µ�·���undecelynoyl phenylalanine) 

­µ¦°°�§��·Í�oµ��́ª¦́��°�±°¦rÃ¤��¦³�»o�Á�¨¨r­¦oµ�Á¤È�­¸Â°¨¢iµ�(á-MSH receptor 
antagonist) Å�o¤¸¦µ¥�µ�­µ¦�¦¦¤�µ�·°³Ã�Å��r�·�Â�¨¨·É�Ã�¦�̧� (agouti-signaling protein, ASIP) 
�¸É¡�Ä�Á�¨¨rÁ¤È�­¸�°�¦µ��¤�°�®�¼��¸É°°�§��·Í�oµ� á-MSH �¸É�́ª¦́��°�Á�¨¨r­¦oµ�Á¤È�­¸�Ã�¥
�³�Îµ�µ¦Á�oµÂ¥n��́��¸É�MC-1R ��Á�¨¨rÁ¤È�­¸�(Lu et al.,1994)��¨¨´¡�r�¸ÉÅ�o�º°�´��ªµ��¨�°��µ¦
�Îµ�µ��°��á-MSH�Ä��µ¦�¦³�»o�Á�¨¨rÁ¤¨µÃ�Å��r�ÎµÄ®o¦³�́��cAMP �¸É�ÎµÁ�}�Ä��µ¦�¦³�»o�
Á°�Å�¤rÅ�Ã¦�·Á�­Å¤nÁ¡·É¤�¹Ê��­n��¨Ä®oÁ°�Å�¤rÅ�Ã¦�·Á�­�Îµ�µ�¨�¨���¹��ÎµÄ®o¤¸�µ¦­¦oµ�Á¤È�­ ̧
Eumelanin ¨�¨��Â¨³Á¡·É¤­´�­nª��°�Á¤È�­ ̧Pheomelanin� 

�¼�¼�·Â¨³��³�(Suzuki et al.,�1997)�Å�o�Îµ�µ¦«¹�¬µ�¨�°��ASIP��n°Á�¨¨rÁ¤È�­¸�°�¤�»¬¥r��
¡�ªnµ�ÎµÄ®o¦³�́��µ¦�Îµ�µ��°�Á°�Å�¤rÅ�Ã¦�·Á�­¨�¨�Ä�£µª³���·�¸ÉÅ¤n¤¸�µ¦�¦³�»o�Ã�¥Á°�Å�¤r 
á-MSH�°̧��´Ê�¥´�¨��´Ê��Îµ�ª�Â¨³¦³�́��µ¦�Îµ�µ��°�Á°�Å�¤rÅ�Ã¦�·Á�­Ä�Á�¨¨rÁ¤È�­¸�¸É�¼��¦³�»o�
�oª¥�á-MSH Ã�¥�Îµ�µ¦�¦³Á¤·��oª¥ª·�¸Áª­Á�·¦r��¦°��(Western Blot) °̧��´Ê�¥´�¨��µ¦Â�n��́ª�°�
Á�¨¨rÁ¤È�­¸Á¤ºÉ°�¼��¦³�»o��oª¥ ASIP��¹É��»�Â�­Îµ�´��¸É�nª¥Ä®o ASIP �́��´��́ª¦́� MC-1R ���·ª�°�
Á¤¨µÃ�Å��r�È�º°°³¤·Ã�Â°�·�¢d�·¨°¨µ�·¨�(phenylalnine) (Katoulis�et al.,�2009) �n°¤µÅ�o¤¸�µ¦
­´�Á�¦µ³®r­µ¦�oµ��́ª¦́��°�Á�¨¨r­¦oµ�Á¤È�­¸ Lipoamino�structure��¸É¤¸ phenylalanine�Á�}�­nª��¦³�°��
Ã�¥�³�ÎµÄ®o�µ¦­¦oµ�Á¤È�­¸¨�¨�®¨´��µ��µ­µ¦�̧Ê 

Undecelynoyl Phenylalanine ®¦º°�­µ¦�oµ��́ª¦́�±°¦rÃ¤��¦³�»o�Á�¨¨rÁ¤¨µÃ�Å��r�¸É
­´�Á�¦µ³®r�¹Ê��Ã�¦�­¦oµ��³¤¸­nª��¦³�°��°��¦�°³¤·Ã��ÎµÁ�}��¢d�·¨°¨µ�·��¸ÉÁ�}�­nª��¸É¨³¨µ¥



 

�ÊÎµ�(hydrophilic) Â¨³­nª��¸É¨³¨µ¥Ä�Å�¤´��
Ä®o­µ¦�̧Ê�́�Â¨³°°�§��·Í�¸É�·ª®�́�Å�o�̧

������������������������������

�µ� Molecular Structure
products/ 175357-18

£µ¡�̧É�2.3

Á�ºÉ°��µ�¤¸­nª��¦³�°�­°�­nª��­nª�Â¦��º°�¦�°³¤·Ã��ÎµÁ�}�¢d�·¨°¨µ�·���¸ÉÁ�}��»�Â�
­Îµ�´�Ä��µ¦�́�Â��Á�¡µ³�´��́ª¦́��
­µ¦�oµ��́ª¦́�±°¦rÃ¤��¦³�»o�Á�¨¨r­¦oµ�Á¤È�­¸
Ã�¦�̧��̧ (G protein) �¸É���·ª�°�Á�¨¨rÁ¤¨µÃ�Å��r�­n��¨Ä®o¨��µ¦�¦³�»o�
�µ¦­³­¤�°� cAMP��¸É�³Á�}��́ª�¦³�»o�Ä®o
Å�Ã¦�·Á�­Å¤n�¼��¦³�»o���¹��ÎµÄ®o�µ¦­¦oµ�Á¤È�­¸¨�¨��Ã�¥Á�¡µ³Á¤È�­¸
�´Ê��µ¦­¦oµ�Á°�Å�¤rÅ�Ã¦�·Á�­�

­nª��¸É­°� �º° Undecylenic acid 
oil) �¹É�­µ¤µ¦��³�ÎµÄ®o­µ¦�̧Ê�́��´���́��°�Á�¨¨r�·ª®�́��¸É¤¸­nª��¦³�°�Á�}
�»�­¤�´�·Á�}�¥µ�nµÁ�ºÊ°¦µÃ�¥�¦¦¤�µ�·�Â¨³°��r�µ¦°µ®µ¦Â¨³¥µ�¦³Á�«­®¦́�°Á¤¦·�µ°�»�µ�Ä®o
Ä�oÁ�}�¥µ�nµÁ�ºÊ°¦µ�¸É­µ¤µ¦��ºÊ°Å�oÃ�¥Å¤n�o°�¤¸Ä�­´É�Â¡�¥r�°̧��´Ê�
�Îµ¤µÁ�}�­nª��¦³�°�Ä��µ¦�¨·�Á�¦ºÉ°�­Îµ°µ��®¦º°�ÊÎµ®°¤

Ã�¥­µ¦°́��̧�·¨·Ã�°·¨�¢d�·¨°¨µ�·���̧Ê�³°¥¼nÄ�¦»���­¸�µª��¸É���́ªÂ¨³�¦·­»��·Í�Ã�¥�ªµ¤
Á�o¤�o�­¼�­»��¸É�¨°�£́¥Ã�¥Å¤nÁ�·��¨�oµ�Á�¸¥��¸ÉÂ�³�ÎµÄ®oÄ�oÅ�oÄ�¤�»¬¥r�º°�
­µ¦�̧Ê¤µ¦́�¬µÃ¦� Solar Lentigines (Katoulis
Á�¸¥��´�¥µ®¨°��Ã�¥�¨¨´¡�r�¸ÉÅ�o�µ�°µ­µ­¤´�¦Á�oµ¦nª¤�µ�ª·�́¥�̧Ê�Ä®o�¨¨´¡�r�¸É¤¸�ªµ¤Â���nµ�
�µ�­�·�·°¥nµ�¤¸�́¥­Îµ�´��(P < 0.01) 
Â¨³°µ­µ­¤´�¦�ªnµ 80%�

Â¨³­nª��¸É¨³¨µ¥Ä�Å�¤´��(lipophilic) �¹É��È�º°�Undecylenic acid (C
�́�Â¨³°°�§��·Í�¸É�·ª®�́�Å�o�̧ 

������������������������������

Molecular Structure����n.d.����Retrieved March 28, 2011, from http://www.chemblink.com/
18-3.htm) 

2.3 ­¼�¦Ã�¦�­¦oµ��µ�Á�¤¸�°�­µ¦�Undecelynoyl Phenylalanine

Á�ºÉ°��µ�¤¸­nª��¦³�°�­°�­nª��­nª�Â¦��º°�¦�°³¤·Ã��ÎµÁ�}�¢d�·¨°¨µ�·���¸ÉÁ�}��»�Â�
­Îµ�´�Ä��µ¦�́�Â��Á�¡µ³�´��́ª¦́��MC-1R��¸É¡����·ª�°�Á�¨¨r­¦oµ�Á¤È�­¸�Â¨³°°�§��·ÍÁ�}�
­µ¦�oµ��́ª¦́�±°¦rÃ¤��¦³�»o�Á�¨¨r­¦oµ�Á¤È�­¸�MSH Ã�¥�Îµ�µ¦Â¥n��́��MC-1R

�¸É���·ª�°�Á�¨¨rÁ¤¨µÃ�Å��r�­n��¨Ä®o¨��µ¦�¦³�»o� Adenylate Cyclase 
�¸É�³Á�}��́ª�¦³�»o�Ä®o Protein Kinase A��Îµ�µ���ÎµÄ®o�¨¨´¡�r�¸ÉÅ�o�º°Á°�Å�¤r
�¹��ÎµÄ®o�µ¦­¦oµ�Á¤È�­¸¨�¨��Ã�¥Á�¡µ³Á¤È�­¸ Eumelanin

�´Ê��µ¦­¦oµ�Á°�Å�¤rÅ�Ã¦�·Á�­� 
Undecylenic acid �º°�Å�¤´�Å¤n°·É¤�́ª�¦¦¤�µ�·��¸ÉÅ�o�µ��ÊÎµ¤´�¦³®»n�

�¹É�­µ¤µ¦��³�ÎµÄ®o­µ¦�̧Ê�́��´���́��°�Á�¨¨r�·ª®�́��¸É¤¸­nª��¦³�°�Á�}
�»�­¤�´�·Á�}�¥µ�nµÁ�ºÊ°¦µÃ�¥�¦¦¤�µ�·�Â¨³°��r�µ¦°µ®µ¦Â¨³¥µ�¦³Á�«­®¦́�°Á¤¦·�µ°�»�µ�Ä®o
Ä�oÁ�}�¥µ�nµÁ�ºÊ°¦µ�¸É­µ¤µ¦��ºÊ°Å�oÃ�¥Å¤n�o°�¤¸Ä�­´É�Â¡�¥r�°̧��´Ê� Undecylenic acid

ª��¦³�°�Ä��µ¦�¨·�Á�¦ºÉ°�­Îµ°µ��®¦º°�ÊÎµ®°¤ 
¥­µ¦°́��̧�·¨·Ã�°·¨�¢d�·¨°¨µ�·���̧Ê�³°¥¼nÄ�¦»���­¸�µª��¸É���́ªÂ¨³�¦·­»��·Í�Ã�¥�ªµ¤

Á�o¤�o�­¼�­»��¸É�¨°�£́¥Ã�¥Å¤nÁ�·��¨�oµ�Á�¸¥��¸ÉÂ�³�ÎµÄ®oÄ�oÅ�oÄ�¤�»¬¥r�º°�
Solar Lentigines (Katoulis�et al.,�2009) �¸É�¦·Áª�®¨´�¤º°Ä�Â�n�°��µ

Á�¸¥��´�¥µ®¨°��Ã�¥�¨¨´¡�r�¸ÉÅ�o�µ�°µ­µ­¤´�¦Á�oµ¦nª¤�µ�ª·�́¥�̧Ê�Ä®o�¨¨´¡�r�¸É¤¸�ªµ¤Â���nµ�
(P < 0.01) Ä�Â�n�°��¦³­·��·£µ¡Ä��µ¦¨�Á¤È�­¸�°�¥µÁ�¸¥��´�¥µ®¨°��
��¸ÉÁ�oµ¦nª¤�µ�ª·�́¥�̧Ê¤¸�ªµ¤¡¹�¡°Ä��n°�¨�µ¦¦́�¬µ�
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Undecylenic acid (C11) �¸É�³�nª¥

 

http://www.chemblink.com/ 

Undecelynoyl Phenylalanine 

Á�ºÉ°��µ�¤¸­nª��¦³�°�­°�­nª��­nª�Â¦��º°�¦�°³¤·Ã��ÎµÁ�}�¢d�·¨°¨µ�·���¸ÉÁ�}��»�Â�
�¸É¡����·ª�°�Á�¨¨r­¦oµ�Á¤È�­¸�Â¨³°°�§��·ÍÁ�}�

1R��ÎµÄ®oÅ¤n¤¸�µ¦�¦³�»o�
Adenylate Cyclase ¨�

�Îµ�µ���ÎµÄ®o�¨¨´¡�r�¸ÉÅ�o�º°Á°�Å�¤r
Eumelanin�°̧��´Ê��ÎµÄ®o¨�

�º°�Å�¤´�Å¤n°·É¤�́ª�¦¦¤�µ�·��¸ÉÅ�o�µ��ÊÎµ¤´�¦³®»n� (castor 
�¹É�­µ¤µ¦��³�ÎµÄ®o­µ¦�̧Ê�́��´���́��°�Á�¨¨r�·ª®�́��¸É¤¸­nª��¦³�°�Á�}�Å�¤´�Å�o�̧�­µ¦�̧Ê¤¸

�»�­¤�´�·Á�}�¥µ�nµÁ�ºÊ°¦µÃ�¥�¦¦¤�µ�·�Â¨³°��r�µ¦°µ®µ¦Â¨³¥µ�¦³Á�«­®¦́�°Á¤¦·�µ°�»�µ�Ä®o
Undecylenic acid��̧ÊÁ°��È­µ¤µ¦�

¥­µ¦°́��̧�·¨·Ã�°·¨�¢d�·¨°¨µ�·���̧Ê�³°¥¼nÄ�¦»���­¸�µª��¸É���́ªÂ¨³�¦·­»��·Í�Ã�¥�ªµ¤
Á�o¤�o�­¼�­»��¸É�¨°�£́¥Ã�¥Å¤nÁ�·��¨�oµ�Á�¸¥��¸ÉÂ�³�ÎµÄ®oÄ�oÅ�oÄ�¤�»¬¥r�º°�2% Å�o¤¸�µ¦«¹�¬µ�Îµ

�¸É�¦·Áª�®¨´�¤º°Ä�Â�n�°��µ¦¨�Á¤È�­¸�
Á�¸¥��´�¥µ®¨°��Ã�¥�¨¨´¡�r�¸ÉÅ�o�µ�°µ­µ­¤´�¦Á�oµ¦nª¤�µ�ª·�́¥�̧Ê�Ä®o�¨¨´¡�r�¸É¤¸�ªµ¤Â���nµ�

Ä�Â�n�°��¦³­·��·£µ¡Ä��µ¦¨�Á¤È�­¸�°�¥µÁ�¸¥��´�¥µ®¨°��
�¸ÉÁ�oµ¦nª¤�µ�ª·�́¥�̧Ê¤¸�ªµ¤¡¹�¡°Ä��n°�¨�µ¦¦́�¬µ�°�­µ¦ 2% °́��̧�·¨·

http://www.chemblink.com/
http://www.chemblink.com/
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Ã�°·¨�¢e�·¨°¨µ�·��Ä��µ¦¦́�¬µ�̧Ê¡��¨�oµ�Á�¸¥�Á¡¸¥�Â�n°µ�µ¦Â��®¦º°�´�Ä��¦·Áª��¸É�µ¥µÁ¡¸¥�
Á¨È��o°¥Á�nµ�́Ê� 
 Ä�°̧��µ¦«¹�¬µ�°��µ¦Á�}�­µ¦�¸É�nª¥¨�Á¤È�­¸��·�Á��Â¨³��³�(Bisett et al.,�2009)�Å�o
�Îµ�µ¦«¹�¬µÄ��¦³�µ�¦®�·��µª�̧É�»i�Ä��µ¦¦́�¬µ£µª³�hyperpigmentation �¹É��¦³�°��oª¥�Solar 
lentigines, Cholasma Â¨³�Freckles�Ã�¥Â�n��¼o�iª¥Á�}�­°��¨»n¤��¨»n¤Â¦�Å�o¦́��µ¦�µ¥µ®¨°�Á�¸¥��´��
5%�Å�°µ�·�µ¤µ¥�r�(vitamin B3 )�Ã�¥Â�n��µ�¦¹É�®�oµ �¨»n¤�¸É­°��³Å�o¦́��µ¦�µ�5%Å�°µ�·�µ¤µ¥�r�
�¦¹É�®�oµÁ�¸¥��´��­µ¦ 5% Å�°µ�·�µ¤µ¥�r�­¤�´��1% °´��¸�·¨·Ã�°·¨�¢d�·¨°¨µ�·�Ä�°¸��¦¹É�
®�oµ�¸ÉÁ®¨º°�Á�}�Áª¨µ 8�­´��µ®r�¡�ªnµ�­µ¦�¸É¤¸­nª��­¤�°� 1%�°́��̧�·¨·Ã�°·¨�¢d�·¨°¨µ�·��´� 5%
Å�°µ�·�µ¤µ¥�r�Ä®o�¨Ä��µ¦¦́�¬µ¦°¥�ÎµÅ�o�̧�ªnµ¥µ®¨°�Â¨³ 5%�Å�°µ�·�µ¤µ¥�r�́ªÁ�̧¥ª��¹É�
­°��¨o°��´�ªnµ­µ¦°́��·�·¨·Ã�°·¨�¢d�·¨°¨µ�·��̧Ê¤¸�ªµ¤­µ¤µ¦�Ä��µ¦¨�Á¤È�­¸�¸É�·����· 
 Ä�Â�n�°��ªµ¤�¨°�£́¥�µ�­µ¦°́��̧�·¨·Ã�°·¨�¢d�·¨°¨µ�·��̧Ê�Å�o�nµ��µ¦��­°�Ä��oµ�
�ªµ¤�¨°�£́¥Ä��µ¦Ä�oÄ�¤�»¬¥rÄ��µ�ª·�́¥�´Ê�­°�Ã�¥¤¸�¨�oµ�Á�¸¥��º°°µ�µ¦�´��Â¨³Â��Á¨È��o°¥ 
Â¨³�¼o�Îµ�µ¦ª·�́¥Å�o��­°�°µ�µ¦¦³�µ¥Á�º°����·ª®�́�Ã�¥�µ¦�µ�¦̧¤ 2%�°́��̧�·¨·Ã�°·¨�¢d�·¨°
¨µ�·¨�¸É�¦·Áª�Â���°�°µ­µ­¤´�¦�Îµ�ª� 20����(Irritantion test)�Á�}�Áª¨µ 48��´ÉªÃ¤��n°�Á¦·É¤
�µ�ª·�́¥�Ã�¥Å¤n¡�°µ�µ¦�·����·�¦·Áª��·ª®�́��¸É�µ­µ¦�̧Ê��¹�¡°­¦»�Å�oªnµ�¦̧¤ 2% °́��·�·¨·Ã�°·¨�
¢d�·¨°¨µ�·��¤¸�ªµ¤�¨°�£́¥Á¡¸¥�¡°�µ¤Á���r�°� Series of toxicological test 
 �µ��µ¦«¹�¬µ�¸É�nµ�¤µ��³Á®È�Å�oªnµ­µ¦°́��̧�·¨·Ã�°·¨�¢d�·¨°¨µ�·��¤¸�»�­¤�´�·�¸É�̧Ä��µ¦
¥´�¥´Ê��µ¦­¦oµ��°�Á¤È�­¸Á¤¨µ�·��Ã�¥�nµ���ª��µ¦¥´�¥´Ê��µ¦�Îµ�µ��°�¥´�¥´Ê�Á°�Å�¤rÅ�Ã¦�·Á�­�
Â¨³¨��µ¦­¦oµ�Á°�Å�¤rÅ�Ã¦�·Á�­�¸ÉÁ�}�Á°�Å�¤r®¨´�Ä��µ¦­¦oµ�Á¤È�­¸��¹É�¨oª�Â�nÁ�}���ª��µ¦
�¸É­Îµ�´�Ä��µ¦­´�Á�¦µ³®rÁ¤È�­¸Á¤¨µ�·���́��́Ê��­µ¦°́��̧�·¨·Ã�°·¨�¢d�·¨°¨µ�·��¹��nµ�³Á�}�°̧�
�µ�Á¨º°�®�¹É��¸É�̧Ä��µ¦Á�}�¥µ�́ªÄ®¤n�¸ÉÅ�o�¨�̧�Â¨³�¨�oµ�Á�¸¥��o°¥��¸É�³�Îµ¤µÄ�o¦́�¬µ jµ�n°Å� 



 

 
���¸É�3 

¦³Á�¸¥�ª·�¸ª·�́¥ 

�����¦¼�Â���µ�ª·�´¥�(research design) 

 �µ¦ª·�́¥Á�·���¨°��µ��¨·�·�Ã�¥Ä®o�µ¦¦́�¬µÂ��­»n¤���d�­°��µ�Ã�¥¤¸�¨»n¤�ª��»¤Â¨³
�¨»n¤��¨°��(experimental study, Randomized, double-blind,placebo-controlled trial) 

������¦³�µ�¦Â¨³� »̈n¤�´ª°¥nµ��̧ÉÄ�oÄ��µ¦ª·�´¥ 

�.2.1 ��¦³�µ�¦�̧ÉÄ�oÄ��µ¦ª·�´¥ 
 °µ­µ­¤´�¦Á¡«®�·�Â¨³�µ¥�¸ÉÁ�}� jµ��Ä�®�oµ� 

�.2.2���¨»n¤�´ª°¥nµ��̧ÉÄ�oÄ��µ¦ª·�´¥ 
°µ­µ­¤´�¦�¸ÉÅ�o¦́��µ¦ª·�·��´¥ªnµÁ�}� jµ��·��ºÊ�Â¨³��·��­¤�(epidermal type and compound 

type) �nª�°µ¥» 25-55��e��¸É¤µÁ�oµ¦́��µ¦¦́�¬µ�¸ÉÃ¦�¡¥µ�µ¨¤®µª·�¥µ¨´¥Â¤n¢jµ®¨ª���¦»�Á�¡¤®µ��¦ 
 Ã�¥¤¸Á���rÄ��µ¦�´�Á¨º°��́��̧Ê 
 ��1���� Á���rÄ��µ¦�´�Á¨º°��¼oÁ�oµ¦́��µ¦¦́�¬µ �inclusion criteria� 

 1.���¼o�iª¥®�·�Â¨³�µ¥°µ¥» 25-55�e��¸ÉÅ�o¦́�ª·�·��´¥ªnµÁ�}� jµ��·� epidermal Â¨³�
mixed type 

 2.��¦́��¦µ��o°¤¼¨�¦³�ª��µ¦ª·�́¥Â¨³¥·�¥°¤Á�oµ¦nª¤�µ¦«¹�¬µª·�́¥ 
 ��1���� Á���rÄ��µ¦�´�°°��µ��µ¦«¹�¬µ �exclusion criteria� 

 1.� �¼o�iª¥Á�¥Å�o¦́��µ¦¦́�¬µÃ�¥Á�¦ºÉ°�¤º°�nµ��Ç�£µ¥Ä�4­´��µ®r 
  1����µ¦Ä�oÁ¨Á�°¦r, 
���    2����µ¦Ä�oÂ­��ªµ¤Á�o¤­¼� (IPL)� 
���    3���Skin needling 

id26222375 pdfMachine by Broadgun Software  - a great PDF writer!  - a great PDF creator! - http://www.pdfmachine.com  http://www.broadgun.com 
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       4���Chemical peeling� 
        5���Iontophoresis 

 2.� °µ­µ­¤´�¦¤¸�¦³ª́�·Â¡o¥µ�hydroquinone Â¨³�­µ¦�´�Â�� 
   ��  3.��°µ­µ­¤´�¦�¸É�Îµ¨´�¦́��µ¦¦́�¬µ�oª¥±°¦rÃ¤� 
   ��  4.��°µ­µ­¤´�¦�́Ê��¦¦£r�®¦º°�Ä®o�¤�»�¦ 
   ���  5.��Ã¦��¦³�Îµ�́ª 
���� 1.���¦³ª́�·Á�}�Ã¦�¨¤�´� 
     2.��Ã¦��¦³�Îµ�́ª�¸É¤¸�ªµ¤�·����·�°�±°¦rÃ¤�Á¡«�Á�n���¨»n¤°µ�µ¦�·����·
�°��»��ÊÎµÄ�¦́�Å�n 
     3.��Ã¦�Á�µ®ªµ� 
     4.��Ã¦�®́ªÄ� 
     5.��Ã¦��ªµ¤�́�Ã¨®·�­¼� 
�� � 6.��HIV 
       6. ��¼o�iª¥�¸É�Îµ¨´�Å�o¦́��chemotherapy,�radiotherapy®¦º°­¼��»®¦̧É 

��3���µ¦¦́�¬µ jµ 

�.3.1��Â��¢°¦r¤�¦³�°��µ¦ª·�´¥��¦µ¥¨³Á°̧¥��µ¤���ª���� 
 ������� Â���´��¹��o°¤¼¨Ã�¦��µ¦ª·�́¥ 
 ������� Â���´��¹��o°¤¼¨Ã�¥Â¡�¥r�¼oª·�́¥ 
 ������� ®�́�­º°¥·�¥°¤Á�oµ¦nª¤Ã�¦��µ¦ª·�́¥�(informed consent form) 
 3.�.1.4 Â���´��¹��¨�oµ�Á�¸¥��°��µ¦¦́�¬µ 
 3.�.1.5 Â��¢°¦r¤�¦³Á¤·��ªµ¤¡¹�¡°Ä��¦³­·��·�¨�µ¦¦́�¬µ jµ­´��µ®r�¸É 14 Á¤ºÉ°
­·Ê�­»�Ã�¦��µ¦ 

3.3.���°»��¦�r�¦³�°��µ¦ª·�´¥ 
 ������� Á�¦ºÉ°� Mexameter ® MX18 
 ������� �¨o°��nµ¥¦¼��Samsung  
 3.3.�.3 Wood�s Lamp 
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������́Ê��°��µ¦ª·�´¥ 

 3.4.1 �´�Á¨º°�°µ­µ­¤´�¦�¼oÁ�oµ¦nª¤Ã�¦��µ¦ª·�́¥�µ¤�o°�Îµ®��Á�ºÊ°��o� 
 3.4.2 �¸ÊÂ�� ª́��»�¦³­��r�ª·�¸�µ¦��¦³Ã¥��r�¸É°µ­µ­¤´�¦�¼oÁ�oµ¦nª¤ª·�́¥�³Å�o¦́��¦ª¤�¹���¨�
�oµ�Á�¸¥��¸É°µ��³Á�·��¹Ê��µ��µ¦ª·�́¥°¥nµ�¨³Á°̧¥���µ��́Ê�Ä®o�¼o�iª¥¨��µ¤¥·�¥°¤Á�oµ¦nª¤�µ¦¦́�¬µ
Ã�¥­¤´�¦Ä� 
 3.4.3 �´��¦³ª́�·�o°¤¼¨�´ÉªÅ��°��¼o�iª¥¦ª¤�¹�Ã¦��¦³�Îµ�́ªÂ¨³�¦³ª́�·Â¡o¥µÄ�°�̧� 
 3.4.4 �Îµ�µ¦�¦ª�¦nµ��µ¥Â¨³�´��¹��¨�°�°µ­µ­¤´�¦�¼oÁ�oµ¦nª¤ª·�́¥Á�ºÊ°��o��Ã�¥¤¸
¦µ¥¨³Á°̧¥��́��̧Ê�º° 
  3.4.4.1��¨´�¬�³��·��°��·ª®�́��(skin type) �µ¤®¨´�Á���r��°��Fitzpatrick  
  3.4.4.2���¦ª�ª·�·��´¥Â¨³Â¥���·�¦°¥Ã¦� jµ�oª¥Á�¦ºÉ°�¤º°�wood�s lamps 
 3.4.5 �Îµ�µ¦�´��¹�£µ¡��nµ¥¦¼��oª¥�¨o°��·�·�°¨�¦·Áª��¸ÉÁ�}� jµ�3£µ¡ 
  3.4.5.1� ®�oµ�¦��1 £µ¡ 
  3.4.5.2��®�oµ�oµ��oµ¥ 1�£µ¡ 
  3.4.5.3��®�oµ�oµ��ªµ 1 £µ¡ 
 3.4.6 �µ¦ª́�Á¤È�­¸ jµÃ�¥Ä�oÁ�¦ºÉ°�ª́��ªµ¤Á�o¤�°�­¸�·ª�Mexameter MX18�Å�oÁ�}��nµ�
mean melanin index�Ä��¦́Ê�Â¦��¸É°µ­µ­¤´�¦¤µ�¦ª��¸ÉÃ¦�¡¥µ�µ¨¤®µª·�¥µ¨´¥Â¤n¢jµ®¨ª��
�¦»�Á�¡¤®µ��¦ 
 3.4.7 �µ¦�¦³Á¤·��Melasma Area and Severity Index (MASI) Ã�¥Â¡�¥r�2 �nµ��¸ÉÅ¤n¤¸
­nª�Á�¸É¥ª�o°�Ä��µ�ª·�́¥Â¨³�¼o�iª¥�¹É��nµ��µ¦°�¦¤ª·�¸­´�Á��¨´�¬�³�µ��¨·�·��°� jµ�Ä��¦́Ê�Â¦�
 3.4.8 �¼oÁ�oµ¦nª¤�µ¦ª·�́¥�20�����³Å�o¦́� 
  3.4.8.1� �¦̧¤ 2%�°́��̧�·¨·Ã�°·¨�¢d�·¨°¨µ�·� 2��¦³�»��(1��¦³�»��µ�¦¹É�®�oµÄ��°�
Á�oµ°̧� 1��¦³�»���µ�¦¹É�®�oµ�oµ��oµ�Á�̧¥ª�´��¸É�µ�°�Á�oµÃ�¥�µ�n°��°�) 
 3.4.8.2���¦̧¤Á�­ �µ�¦¹É�®�oµ�oµ��¦��oµ¤�´� 2%�°́��̧�·¨·Ã�°·¨�¢d�·¨°¨µ�·��Ã�¥�µÄ�
�°�Á�oµ 
 3.4.8.3� �¦̧¤ 2%�Å±Ã�¦�ª·Ã���1 �¦³�»� �µ�¦¹É�Ä�®�oµ�n°��°��Ã�¥�µ�¦¹É�®�oµ�oµ�
Á�̧¥ª�´��¦̧¤Á�­Ä��°�Á�oµ 
 3.4.8.4���¦̧¤�´�Â�� SPF 30�1�®¨°��Ã�¥�¦̧¤�¸É�¨´��·��jµ¥���oµ¥� �µÄ�®�oµ�¸��oµ¥�Ã�¥
�¦̧¤�¸É�¨´��·��jµ¥���ªµ���µÄ�®�oµ�¸��ªµ 
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 Ã�¥¥µ�¸É�µ®�oµÂ�n¨³�oµ�°µ��³Á�}��¦̧¤ 2%�°́��̧�·¨·Ã�°·¨�¢d�·¨°¨µ�·��2 �¦³�»� ®¦º°�
�¦̧¤Á�­Â¨³�¦̧¤ 2%�Å±Ã�¦�ª·Ã���°¥nµ�¨³�1 �¦³�»� �¼oÁ�oµ¦nª¤ª·�́¥�³Ä�o¥µÄ���µ®�oµ�µ��oµ�Ä��
�³Á�}�Å��µ¤�µ¦­»n¤�¸É�¸¤�¼oª·�́¥�́Ê�Åªo�Ã�¥Â¡�¥r�¼o�Îµ�µ¦ª·�́¥Â¨³�¼oÁ�oµ¦nª¤�Îµ�µ¦ª·�́¥�Å¤n�¦µ�ªnµ
®�oµ�oµ�Ä�Ä�o¥µ��·�Ä��Ã�¥�Îµ�µ¦Á¦̧¥�¨Îµ�́�°µ­µ­¤´�¦�¸ÉÁ�oµ¦nª¤Ã�¦��µ¦�́Ê�Â�n®¤µ¥Á¨�®�¹É��¹�
¥¸É­·�Á¦̧¥��µ¤¨Îµ�́�Áª¨µ�¸É°µ­µ­¤´�¦Á�oµ­¼nÃ�¦��µ¦ 

������µ¦�¦³Á¤·��¨�µ¦¦́�¬µ 

 3.5.1 �·��µ¤�µ¦�¦³Á¤·�¨´�¬�³�µ��¨·�·��Ã�¥�́�°µ­µ­¤´�¦�¼oÁ�oµ¦nª¤ª·�́¥¤µ�·��µ¤
�µ¦¦́�¬µ�¸É­´��µ®r�¸É�2,�4,�8,�12,�14��µ¦�¦³Á¤·�Ã�¥¦ª¤¤¸�́��̧Ê 
 3.5.1.1 �µ¦ª́��ªµ¤Á�o¤�°�­¸�·ª�Ã�¥Ä�oÁ�¦ºÉ°��Mexameter® MX18�Å�oÁ�}��nµ Mean�
melanin index 
 3.5.1.2 ¨´�¬�³�µ��¨·�·���¦³Á¤·�Ã�¥Ä�o�MASI scoreÃ�¥Â¡�¥r����nµ��¸ÉÅ¤nÁ�¸É¥ª�o°�
�´��µ�ª·�́¥ 
 3.5.2 �µ¦�¦³Á¤·��¨�oµ�Á�¸¥��¸É°µ�¡�Å�o�µ��µ¦ª·�́¥ 
 ���������Ã�¥Â¡�¥r�´��¹��¨�oµ�Á�¸¥�¨�Ä�Â��¢°¦r¤� 
 ���������Ã�¥�¼o�iª¥��¦³Á¤·��¨�oµ�Á�¸¥� 
 3.5.3 Ä®o�¼o�iª¥�¦°�Â��­°��µ¤�¦³Á¤·��ªµ¤¡¹�¡°Ä�Ä��µ¦Á�¨¸É¥�Â�¨��°� jµ (global 
evaluation)�Ä�­´��µ®r�¸É 12 Ã�¥�·�Á�}�Á�°¦rÁ���rÁ�¦̧¥�Á�¸¥��´��n°�¦́�¬µ�(percentage of improvement)�
�́��̧Ê�̧�¹Ê� 
 ¤µ��¸É­»��81-100% 
 �̧�¹Ê��n°��oµ�¤µ��61-80% 
 �µ��¨µ��41-60% 
 Å�o�¨�o°¥ 21-40% 
 �¨�o°¥¤µ��0-20% 
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�����­�·�·�̧ÉÄ�oÄ��µ¦ª·Á�¦µ³®r�o°¤¼¨ 

 3.6.1 Ä�o­�·�·Á�¦̧¥�Á�¸¥��µ¦Á�¨¸É¥�Â�¨��n°�Â¨³®¨´��µ¦¦́�¬µ�°�­µ¦�́ªÁ�̧¥ª�´� 
  3.6.1.1 �oµ�o°¤¼¨¤¸�µ¦�¦³�µ¥Â�����·�Ä�o­�·�·Á�}��pair T-test�Á¡¦µ³Á�}��o°¤¼¨�¦·¤µ��
�¹É�Á�¦̧¥�Á�¸¥�Ä��¼o�iª¥��Á�̧¥ª�´���n°�Â¨³®¨´��µ¦¦́�¬µ 
  3.6.1.2 �oµ�o°¤¼¨Å¤n¤¸�µ¦�¦³�µ¥Â�����·�Ä�o­�·�·Á�}��Wilcoxon Match Pair sign 
rank test�Á¡¦µ³Á�}��o°¤¼¨�¦·¤µ���¹É�Á�¦̧¥�Á�¸¥�Ä��¼o�iª¥��Á�̧¥ª�´���n°�Â¨³®¨´��µ¦¦́�¬µ 
 3.6.2 Ä�o­�·�·Á�¦̧¥�Á�¸¥��¦³­·��·�¨�µ¦¦́�¬µ¦³®ªnµ��2%�°́��̧�·¨·Ã�°·¨�¢d�·¨°¨µ�·��
�´� 2%�Å±Ã�¦�ª·Ã�� 
  3.6.2.1 �oµ�o°¤¼¨¤¸�µ¦�¦³�µ¥Â�����·�Ä�o­�·�·Á�}� Paired T-test 
  3.6.2.2 �oµ�o°¤¼¨Å¤n¤¸�µ¦�¦³�µ¥Â�����·�Wilcoxon Match Pair sign rank test��Îµ®���nµ
�ªµ¤Á�ºÉ°¤´É��95% (p-value 0.05%) 
 3.6.3 �¦³Á¤·��µ¦�¨´�Á�}��ÊÎµ�°� jµ®¨´�®¥»��µ¥µ�¦³®ªnµ� �2%�°́��̧�·¨·Ã�°·¨�¢d�·¨°¨µ
�·���´� 2%�Å±Ã�¦�ª·Ã���Ã�¥Ä�o­�·�· Paired T-test �Îµ®���nµ�ªµ¤Á�ºÉ°¤´É��95% (p-value 0.01%) 
 3.6.4 �¦³Á¤·��ªµ¤¡¹�¡°Ä�Ä��µ¦¦́�¬µ jµ�°��¼o�iª¥Ã�¥Ä�o­�·�·Á�·�¡¦¦��µ Â¨³Á�¦̧¥��
Á�¸¥��¨�ªµ¤¡¹�¡°Ä�Ã�¥Ä�o­�·�·�Wilcoxon Match Pair sign rank test 
 3.6.5 �¦³Á¤·��¨�oµ�Á�¸¥�Ä��µ¦¦́�¬µÃ�¥Ä�o­�·�·Á�·�¡¦¦�µ 

 



 

 
���¸É�4 

�¨�µ¦ª·�́¥ 

�����΅�¬�³Ã�¥�́ÉªÅ��°�� »̈n¤�´ª°¥nµ� 

4.1.1���o°¤¼¨�¦³�µ�¦«µ­�¦r� 
 �µ¦«¹�¬µÁ�¦̧¥�Á�¸¥��¦³­·��·�¨�°��2%�°́��̧�·¨·Ã�°·¨�¢d�·¨°¨µ�·��Â¨³�Å±Ã�¦�ª·Ã���
Ä��µ¦¦́�¬µ jµ�Ã�¥Â�n��µ�¦¹É�®�oµ�oµ��oµ¥Â¨³�¦¹É�®�oµ�oµ��ªµ�Ã�¥«¹�¬µÄ�°µ­µ­¤´�¦�Îµ�ª� 
20 ���Ã�¥¤¸���¦µ¥�¸É°°��µ��µ¦ª·�́¥Á�ºÉ°��µ�Á®�»�¨�µ¦Á�È��iª¥­nª��́ª�¸ÉÅ¤nÁ�¸É¥ªÁ�ºÉ°��´��µ¦ª·�́¥�
��¤¸�¼oÁ�oµ¦nª¤ª·�́¥�¸É�·��µ¤�¦��������·�Á�}��38 �́ª°¥nµ��Â�n�Á�}��¨»n¤��¨°���Îµ�ª��19 �́ª°¥nµ��
Â¨³�¨»n¤Á�¦̧¥�Á�¸¥���Îµ�ª��19 �́ª°¥nµ���¨�µ¦«¹�¬µ��́��̧ÊÂ�n�Á�}� 
  4.1.1.1 Ä�®�oµ�¦¹É�®�oµÂ¦��µ�¦̧¤Á�­Ä��°�Á�oµ�Â¨³�2%�Å±Ã�¦�ª·Ã���°��n°��°� 
  4.1.1.2 Ä�®�oµ�¦¹É�®�oµ�oµ��¦��oµ¤�µ�2%�°́��̧�·¨·Ã�°·¨�¢d�·¨°¨µ�·��Ä��°�Á�oµ
Â¨³�n°��°� 

Ã�¥�o°¤¼¨¨´�¬�³�°�°µ­µ­¤´�¦�´Ê� 19 �� ¤¸¦µ¥¨³Á°̧¥��́��̧Ê 

�µ¦µ��̧É 4.1��¨´�¬�³Ã�¥�´ÉªÅ��°�°µ­µ­¤´�¦�¸ÉÁ�oµ¦nª¤�µ�ª·�́¥ 

�́ªÂ�¦ N % Mean SD Median Min Max 
Á¡«        
�µ¥ 1 5.26      
®�·� 18 94.74      
°µ¥»   40.42 6.16 40 31 50 
°µ�¸¡        
�oµ¦µ��µ¦        
¡�́��µ� 12 63.16      
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�µ¦µ��̧É��������n°� 

�́ªÂ�¦ N % Mean SD Median Min Max 
Â¤n�oµ� 6 31.58      
�́�Á¦̧¥�/�́�«¹�¬µ        
�·��µ¦­nª��́ª        
°ºÉ��Ç 1 5.26      

�µ��µ¦µ��¸É 4.1 Â­��¨´�¬�³Ã�¥�´ÉªÅ��°�°µ­µ­¤´�¦�µ�ª·�́¥�¡�ªnµ�°µ­µ­¤´�¦Á�}�
Á¡«®�·� 18����Á¡«�µ¥ 1�� �·�Á�}�¦o°¥¨³�94.74  Â¨³ 5.26��µ¤¨Îµ�́��Ã�¥�nª�°µ¥»�°��¼oÁ�oµ¦nª¤
�µ�ª·�́¥¤¸°µ¥»¦³®ªnµ� 31��¹� 50 �e�°µ�¸¡­nª�Ä®�nÁ�}�¡�́��µ��¦·¬´��Ã�¥¡� 12�����·�Á�}� 
63.16%  ¦°�¨�¤µÁ�}�Â¤n�oµ��Â¨³°µ�¸¡°ºÉ��Ç�Ã�¥¡� 6 ���Â¨³�1 ����·�Á�}�¦o°¥¨³�31.58�Â¨³�
5.26��µ¤¨Îµ�́� 

�µ¦µ��̧É 4.2 �¨´�¬�³Ã�¥�´ÉªÅ�Á�¸É¥ª�´� jµ�°�°µ­µ­¤´�¦�¸ÉÁ�oµ¦nª¤�µ�ª·�́¥ 

�´ªÂ�¦ N % Mean SD Median Min Max 
¦³¥³Áª¨µÁ�}� jµ�(�e)   5.00 3.06 4 1 10 
�¦³ª́�·��Ä��¦°��¦́ª
�¸ÉÁ�}� jµ 

       

¤ ̧ 11 57.89      
Å¤n¤ ̧ 8 42.11      
�{��́¥�¦³�»o�        
�́Ê��¦¦£r 4 21.05      
�µ¦Å�o¦́�±°¦rÃ¤� 5 26.32      
�µ¦Å�o¦́�Â­�Â�� 10 52.63      
�µ¦Ä�oÁ�¦ºÉ°�­Îµ°µ�        
¥µ�´��´�        
¥µ�¸É¤¸��·�·¦·¥µ�´�Â­�        
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�µ¦µ��̧É�4.2 �(�n°) 

�´ªÂ�¦ N % Mean SD Median Min Max 
�¦³ª́�·�µ¦¦́�¬µ        
Á�¥ 10 52.63      
Å¤nÁ�¥ 9 47.37      
��·��°� jµ�ÎµÂ��
�oª¥�µ¦�¦ª� 

       

Epidermal type 6 31.58      
Compound type 13 68.42      
��·��°� jµ�µ¤
�¦·Áª��¸ÉÁ�}� 

       

Centrofacial type 6 31.58      
Malar type 9 47.37      
Mandibular type 4 21.05      
�ÎµÂ����·��°�­¸�·ª        

3 8 42.11      
4 10 52.63      
5 1 5.26      

�µ��µ¦µ��¸É�4.2 Â­��¨´�¬�³Ã�¥�´ÉªÅ�Á�¸É¥ª�´� jµ�°�°µ­µ­¤´�¦�¡�ªnµ�¦³¥³Áª¨µÁ�¨¸É¥
�°��µ¦Á�}� jµÄ��¨»n¤°µ­µ­¤´�¦��º°�5 �e�Ã�¥¦³¥³Áª¨µ�¸É¤µ��¸É­»��º° 10 �e�Â¨³¦³¥³Áª¨µ�¸É�o°¥
�¸É­»���º° 1 �e� 
 �¦³ª́�·�µ¦Á�}� jµÄ��¦°��¦́ª�¡�ªnµ°µ­µ­¤´�¦�¸ÉÁ�oµ¦nª¤�µ�ª·�́¥¤¸­¤µ�·�Ä��¦°��¦́ª
Á�}� jµ�Îµ�ª� 11 ����·�Á�}�¦o°¥¨³ 57.89�Â¨³Å¤n¤¸­¤µ�·�Ä��¦°��¦́ªÁ�}� jµ�Îµ�ª� 9�����·�
Á�}�¦o°¥¨³�42.11 
 �{��́¥�¸É�¦³�»o�Ä®oÁ�·� jµ�¡�ªnµ�µ¦Å�o¦́�Â­�Â���Á�}��{��́¥�¸É¡�Å�o�n°¥�¸É­»�Ä�°µ­µ­¤´�¦
Á�oµ¦nª¤�µ�ª·�́¥��º°� 10 ����·�Á�}��¦o°¥¨³ 52.63�Â¨³�µ¦Å�o¦́�±°¦rÃ¤�Â¨³�µ¦�́Ê��¦¦¦£rÁ�}��{��́¥�¸É
¡�Å�o¦°�¨�¤µÁ�}�¨Îµ�́��Ã�¥¡��5 Â¨³ 4����µ¤¨Îµ�́���·�Á�}�¦o°¥¨³�26.32 Â¨³�21.05  
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 �¦³ª́�·�µ¦¦́�¬µ�¡�ªnµÄ�°µ­µ­¤´�¦�¸ÉÁ�oµ¦nª¤�µ�ª·�́¥¤¸�¦³ª́�·Á�¥¦́��µ¦¦́�¬µ¤µ�n°�¤¸
°́�¦µ­nª�Ä�¨oÁ�¸¥��´��µ¦Å¤nÁ�¥Å�o¦́��µ¦¦́�¬µ��º° �¦o°¥¨³ 52.63 Â¨³�47.37��µ¤¨Îµ�́� 
 �µ¦�ÎµÂ����·��°� jµÃ�¥�µ¦�¦ª��oª¥Á�¦ºÉ°�¤º° wood�s lamp�¡�ªnµ­nª�Ä®�n�°�°µ­µ�
­¤´�¦Á�}� jµÂ�� compound type�¦o°¥¨³�68.42�Â¨³ epidermal type�¦o°¥¨³�31.58 
 ��·��°� jµ�µ¤�Îµ�ª��¸ÉÁ�}��¡� jµ�¦·Áª�Â�o¤�´Ê�­°��oµ�®¦º°�malar area ¤µ��¸É­»�Ä�
°µ­µ­¤´�¦Á�oµ¦nª¤�µ�ª·�́¥��º°�¦o°¥¨³�47.37�¦°�¨�¤µÁ�}��¦·Áª��Centrofacial ®¦º°��¨µ�Ä�®�oµ�
Ã�¥¡�¦o°¥¨³ 31.58�Â¨³¡�Ä��ÎµÂ®�n�Â�ª�¦µ¤�o°¥�¸É­»��¦o°¥¨³�21.05 
 �µ¦�ÎµÂ��­¸�·ª�µ¤ Fitzpatrick skin type ¡� skin type 4��Îµ�ª� 10 �� �·�Á�}�¦o°¥¨³ 52.63 
¦°�¨�¤µ¤ ̧skin type 3 8 ����·�Á�}�¦o°¥¨³ 42.11 Â¨³¤ ̧skin type�5 1 ����·�Á�}�¦o°¥¨³ 52.6 

�µ¦µ��̧É 4.3 �o°¤¼¨°µ¥»Â¨³�nµ¦³�́��ªµ¤Á�o¤�°� jµ (mean melanin index) �°�°µ­µ­¤´�¦Â�n¨³
¦µ¥��Ä�®�oµ�oµ��¸ÉÅ�o¦́��µ¦¦́�¬µÃ�¥�µ¦�µ�2% Å±Ã�¦�ª·Ã���Ä��nª�¦³¥³Áª¨µ�¸É
Á�oµ¦nª¤�µ�ª·�́¥ 

°µ­µ­¤́�¦ 
Ã�¦��µ¦ª·�́¥ °µ¥» 

�nµ¦³�́��ªµ¤Á�o¤�°� jµ��mean melanin index) 

�n°��µ¦
¦´�¬µ 

­́��µ®r�¸É 
2 

­́��µ®r�¸É 
4 

­́��µ®r�¸É 
8 

­́��µ®r�¸É
�� 

­́��µ®r�¸É
�� 

1 46 314 286.3333 273.3333 251.6667 220.6667 267.6667 
2 48 249 180.6667 181.3333 173.3333 159 179 
3 33 285 252.6667 241.3333 233.6667 230.6667 249 
4 34 236.3333 233.6667 231.3333 225.3333 220.3333 233 
5 34 328.6667 306 278 264.3333 240 299 
6 50 291.3333 266.6667 251 243.3333 227 251.3333 
7 43 332 309.6667 301 275.3333 256 258.3333 
8 43 360.3333 339 336 335 332 353.3333 
9 31 350 316.6667 311 304 299 322.6667 
10 44 252.3333 244.3333 241.3333 230.3333 204.3333 221.3333 
11 46 291 266.6667 202 199 197.3333 236.6667 
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�µ¦µ��̧É��������n°� 

°µ­µ­¤́�¦ 
Ã�¦��µ¦ª·�́¥ °µ¥» 

�nµ¦³�́��ªµ¤Á�o¤�°� jµ��mean melanin index) 

�n°��µ¦
¦´�¬µ 

­́��µ®r�¸É 
2 

­́��µ®r�¸É 
4 

­́��µ®r�¸É 
8 

­́��µ®r�¸É
�� 

­́��µ®r�¸É
�� 

12 39 212.3333 199.3333 203.3333 198.6667 166.6667 200.3333 
13 37 196 187 180.6667 166.6667 148.3333 177.6667 
14 39 228.3333 212 209 198.6667 196.3333 224.3333 
15 45 355 307.6667 283.3333 278.3333 245.3333 292.3333 
16 49 231.6667 206.3333 178.6667 170 171.3333 207.6667 
17 36 284.3333 252 218.6667 205.6667 195.6667 212 
18 31 238 226.3333 208.3333 207.6667 208.6667 222 
19 40 231.3333 214 198 179.6667 172.6667 204.3333 

�µ¦µ��̧É 4.4 �o°¤¼¨°µ¥»Â¨³�nµ¦³�́��ªµ¤Á�o¤�°� jµ (mean melanin index) �°�°µ­µ­¤´�¦Â�n¨³
¦µ¥��Ä�®�oµ�oµ��¸ÉÅ�o¦́��µ¦¦́�¬µÃ�¥�µ¦�µ�2% °́��̧�·¨·Ã�°·¨�¢d�·¨°¨µ�·��
Ä��nª�¦³¥³Áª¨µ�¸ÉÁ�oµ¦nª¤�µ�ª·�́¥ 

°µ­µ­¤́�¦ 
Ã�¦��µ¦ª·�́¥ °µ¥» 

�nµ¦³�́��ªµ¤¦»�Â¦��°� jµ��melasma area and severity index) 

�n°��µ¦
¦´�¬µ 

­́��µ®r�¸É 
2 

­́��µ®r�¸É 
4 

­́��µ®r�¸É 
8 

­́��µ®r�¸É
�� 

­́��µ®r�¸É
�� 

1 46 294.6667 274.6667 267 238 234 259.3333 
2 48 215.6667 205.3333 202.3333 179 151.6667 184.6667 
3 33 270.3333 251.6667 241.6667 238.3333 227.3333 252.6667 
4 34 244 232 228.3333 224.3333 213.3333 226.6667 
5 34 325.6667 315.3333 295.6667 260.3333 245.6667 308.3333 
6 50 294.6667 309 283.3333 264 258.6667 268.3333 
7 43 310.6667 304 308.3333 294.6667 278.3333 275.3333 
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�µ¦µ��̧É��������n°� 

°µ­µ­¤́�¦ 
Ã�¦��µ¦ª·�́¥ °µ¥» 

�nµ¦³�́��ªµ¤¦»�Â¦��°� jµ��melasma area and severity index) 

�n°��µ¦
¦´�¬µ 

­́��µ®r�¸É 
2 

­́��µ®r�¸É 
4 

­́��µ®r�¸É 
8 

­́��µ®r�¸É
�� 

­́��µ®r�¸É
�� 

8 43 379 355.3333 351.6667 352.6667 351.3333 360 
9 31 356 334.3333 331.6667 322.6667 309.6667 326.6667 
10 44 274 266.6667 263 258.3333 242.6667 242 
11 46 217.6667 213.6667 211.3333 206.3333 183.6667 219.3333 
12 39 233.3333 212.6667 201 182.3333 167.3333 189 
13 37 206 197 189 171.3333 164.6667 187.6667 
14 39 230 223.3333 208.3333 204 203.3333 220.6667 
15 45 333.6667 314.3333 306.3333 303.3333 259.3333 283 
16 49 216 207.6667 201 195.3333 188 201.3333 
17 36 338.3333 282 272.3333 257.6667 237.3333 243 
18 31 258.3333 244.3333 244.6667 234.6667 225.6667 232.3333 
19 40 255 220.3333 209 190.6667 179.3333 208 
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�µ¦µ��̧É 4.5 �o°¤¼¨°µ¥»Â¨³�nµ¦³�́��ªµ¤¦»�Â¦��°� jµ (melasma area and severity index) �°�
°µ­µ­¤´�¦Â�n¨³¦µ¥��Ä�®�oµ�oµ��¸ÉÅ�o¦́��µ¦¦́�¬µÃ�¥�µ¦�µ�2% Å±Ã�¦�ª·Ã���
Ä��nª�¦³¥³Áª¨µ�¸ÉÁ�oµ¦nª¤�µ�ª·�́¥ 

°µ­µ­¤´�¦ 
Ã�¦��µ¦ª·�´¥ °µ¥» 

�nµ¦³�´��ªµ¤¦»�Â¦��°� jµ��melasma area and severity index) 

�n°��µ¦
¦́�¬µ 

­´��µ®r�̧É 
2 

­´��µ®r�̧É 
4 

­´��µ®r�̧É 
8 

­´��µ®r�̧É
�� 

­´��µ®r�̧É
�� 

1 46 10.05 6.80 6.05 2.80 1.90 2.50 
2 48 8.40 4.05 1.80 1.20 1.05 1.20 
3 33 8.70 7.35 5.10 2.10 2.10 2.95 
4 34 2.70 2.40 1.20 1.20 0.90 1.05 
5 34 8.25 7.80 4.50 4.20 1.80 1.80 
6 50 9.85 5.50 4.45 3.25 2.20 2.80 
7 43 11.40 9.00 7.50 4.80 4.65 4.65 
8 43 15.25 10.80 6.00 4.20 3.60 4.80 
9 31 9.20 6.40 5.80 4.30 2.50 2.65 

10 44 7.35 4.40 4.00 2.20 1.60 1.90 
11 46 7.40 4.40 2.95 2.80 1.90 2.20 
12 39 2.40 1.80 1.50 1.20 1.20 1.50 
13 37 6.90 4.725 3.15 2.70 1.50 1.50 
14 39 7.60 5.80 4.15 4.15 2.50 2.50 
15 45 3.45 2.10 1.50 0.90 0.90 1.50 
16 49 3.75 3.00 1.70 1.50 1.50 1.50 
17 36 10.90 7.90 4.60 2.20 1.90 2.20 
18 31 5.40 4.20 4.05 3.90 2.25 2.70 
19 40 4.20 3.30 2.10 1.50 1.50 1.80 
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�µ¦µ��̧É�4.6 �o°¤¼¨°µ¥»Â¨³�nµ¦³�́��ªµ¤¦»�Â¦��°� jµ (melasma area and severity Index) �°�
°µ­µ­¤´�¦Â�n¨³¦µ¥��Ä�®�oµ�oµ��¸ÉÅ�o¦́��µ¦¦́�¬µÃ�¥�µ¦�µ�2% °́��̧�·¨·Ã�°·¨���
¢d�·¨°¨µ�·��Ä��nª�¦³¥³Áª¨µ�¸ÉÁ�oµ¦nª¤�µ�ª·�́¥ 

°µ­µ­¤´�¦ 
Ã�¦��µ¦ 
ª·�´¥ 

°µ¥» 
�nµ¦³�´��ªµ¤Á�o¤�°� jµ��mean melanin index) 

�n°��µ¦
¦́�¬µ 

­´��µ®r�̧É 
2 

­´��µ®r�̧É 
4 

­´��µ®r�̧É 
8 

­´��µ®r�̧É
�� 

­´��µ®r�̧É
�� 

1 46 7.65 6.20 5.00 2.20 1.90 2.50 
2 48 5.60 4.05 4.05 2.70 1.50 1.50 
3 33 7.95 7.35 5.10 2.10 2.10 2.95 
4 34 2.70 2.40 1.20 1.20 0.90 0.90 
5 34 8.25 8.25 5.40 4.20 2.10 2.10 
6 50 9.85 7.55 6.05 4.60 2.80 2.80 
7 43 10.90 9.00 7.50 4.80 4.65 4.65 
8 43 15.25 12.60 6.00 4.80 4.80 4.80 
9 31 9.20 7.00 6.40 4.30 2.50 2.65 

10 44 7.80 5.00 4.00 2.80 2.20 2.50 
11 46 6.80 4.40 2.35 1.60 1.60 1.60 
12 39 2.40 2.05 1.50 1.20 1.20 1.50 
13 37 6.90 4.905 3.15 2.70 1.50 1.50 
14 39 6.70 5.80 3.70 3.70 2.20 2.20 
15 45 3.45 2.70 1.50 1.20 0.90 1.50 
16 49 3.75 3.00 2.30 2.10 1.50 2.10 
17 36 10.90 10.30 6.40 4.60 3.40 3.85 
18 31 7.80 5.40 5.40 3.90 2.55 2.70 
19 40 4.20 3.30 2.10 1.50 1.50 1.80 
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������¨�µ¦«¹�¬µÂ¨³ª·Á�¦µ³®r�o°¤¼¨ 

 4.2.1���¨�µ¦Á�¦̧¥�Á�̧¥��nµ¦³�´��ªµ¤Á�o¤�°� jµ (mean melanin index) Ä��nª�¦³¥³Áª¨µ
�nµ��Ç 

�µ¦µ��̧É 4.7 �o°¤¼¨ª·�́¥Á�·�¡¦¦��µ�nµ¦³�́��ªµ¤Á�o¤�o��°� jµ��mean melanin index) Ä�Â�n¨³
�nª�Áª¨µ�°�°µ­µ­¤´�¦£µ¥Ä��¨»n¤���Ä�®�oµ�¸ÉÅ�o¦́��µ¦¦́�¬µÃ�¥ 2% Å±Ã�¦�ª·Ã�� 

Duration Mean SD Max Min 
Baseline 277.21 51.51 328.67 ���.00 

Wk2 253.00 47.70 339.00 180.67 

Wk4 238.30 47.29 336.00 178.67 
Wk8 228.46 47.19 335.00 166.67 

Wk12 215.33 46.68 332.00 148.33 
Wk14 242.74 47.33 353.33 177.67 

 �µ��µ¦µ��¸É 4.7�¡�ªnµ��nµÁ�¨¸É¥¦³�́��ªµ¤Á�o¤�°� jµ��Ä�®�oµ�¸ÉÅ�o¦́��µ¦¦́�¬µ�oª¥ 2%�
Å±Ã�¦�ª·Ã���¤¸�nµ¨�¨��́Ê�Â�n­´��µ®r�¸É 2����¦³�´É�­´��µ®r­»��oµ¥�°��µ¦�µ¥µ�(­´��µ®r�¸É 12) 
Á�}�¨Îµ�́��Ã�¥­µ¤µ¦�ª́��nµÁ�¨¸É¥¦³�́��ªµ¤Á�o¤�o��°� jµÄ�­´��µ®r�¸É 2, 4, 8,Â¨³ 12 Á�nµ�´��
253.00,�238.30,�228.46, 215.33 �µ¤¨Îµ�́��®¨´�®¥»��µ¥µ�¡�ªnµ�nµÁ�¨¸É¥¦³�́��ªµ¤Á�o¤�°� jµ¤¸�nµ
Á¡·É¤�¹Ê��Á¤ºÉ°­·Ê�­»��µ�ª·�́¥Ä�­´��µ®r�¸É 14 �º°�242.74 
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�µ¦µ��̧É 4.8 �o°¤¼¨Á�·��µ¦ª·Á�¦µ³®rÁ¡ºÉ°Á�¦̧¥�Á�¸¥��nµ¦³�́��ªµ¤Á�o¤�°� jµ�(mean melanin index) 
Ä�Â�n¨³�nª�Áª¨µ�°�°µ­µ­¤´�¦£µ¥Ä��¨»n¤���Ä�®�oµ�oµ��¸ÉÅ�o¦́��µ¦¦́�¬µÃ�¥�2%�
Å±Ã�¦�ª·Ã�� 

 Mean±SD Paired Differences t p-value 
Baseline - wk 2 277.21±51.51 24.21±15.05 7.014 <0.001* 

 
253.00±47.70 

   
Baseline - wk 4 277.21±51.51 38.91±23.15 7.328 <0.001* 

 
238.30±47.29 

   
Baseline - wk 8 277.21±51.51 48.75±23.51 9.039 <0.001* 

 
228.46±47.19 

   
Baseline - wk 12 277.21±51.51 61.88±26.61 10.137 <0.001* 

 
215.33±46.68 

   
Baseline - wk 14 277.21±51.51 34.47±23.10 6.505 <0.001* 

 
242.74±47.33 
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®¤µ¥Á®�»�� ¤¸�́¥­Îµ�´��µ�­�·�·�¸É p < .01 Á¤ºÉ°Á�¸¥��´��n°��µ¦¦́�¬µ 

£µ¡�̧É�4.1 ¦³�́��ªµ¤Á�o¤�°� jµÄ�Â�n¨³�nª�Áª¨µ���Ä�®�oµ�oµ��¸ÉÅ�o¦́��µ¦¦́�¬µÃ�¥��2%�
Å±Ã�¦�ª·Ã�� 

 �µ��µ¦µ��¸É�4.8 Â¨³£µ¡�¸É 4.1�Â­��Ä®oÁ®È���nµÁ�¨¸É¥¦³�́��ªµ¤Á�o¤�°� jµÁ¤ºÉ°Á�¸¥��´�
�n°��µ¦¦́�¬µ���Ä�®�oµ�¸ÉÅ�o¦́��µ¦¦́�¬µ�oª¥ 2%�Å±Ã�¦�ª·Ã���¤¸�µ¦¨�¨�°¥nµ�¤¸�́¥­Îµ�´��µ�
­�·�·�Á¦·É¤�́Ê�Â�n­´��µ®r�¸É 2����¦³�´É�­´��µ®r­»��oµ¥�°��µ¦�µ¥µ�(­´��µ®r�¸É 12)�Â¨³Á¤ºÉ°­·Ê�­»�
�µ�ª·�́¥Ä�­´��µ®r�¸É 14 ®¨´��µ�®¥»��µ¥µÅ��2 ­´��µ®r��nµÁ�¨¸É¥¦³�́��ªµ¤Á�o¤�°� jµ�È¥´�¨�¨�
�ªnµ�n°�Á�oµ¦́��µ¦¦́�¬µ°¥nµ�¤¸�́¥­Îµ�´��µ�­�·�·� 
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�µ¦µ��̧É 4.9 �o°¤¼¨Á�·�¡¦¦�µ�nµ¦³�́��ªµ¤Á�o¤�o��°� jµ��mean melanin index) Ä�Â�n¨³�nª�Áª¨µ
��Ä�®�oµ�°�°µ­µ­¤´�¦Â�n¨³¦µ¥�¸ÉÅ�o¦́��µ¦¦́�¬µÃ�¥����°́��̧�·¨·Ã�°·¨�¢d�·¨°¨µ�·� 

Duration Mean SD Max Min 
Baseline ������ 52.64 379.00 206.00 

Wk2 ������ 49.32 355.33 197.00 
Wk4 ������ 49.32 351.67 189 
Wk8 ������ 51.13 352.67 171.33 

Wk12 ������ 51.24 351.33 151.67 
Wk14 ������ 48.37 360.00 184.67 

 �µ��µ¦µ��¸É 4.9�¡�ªnµ��nµÁ�¨¸É¥¦³�́��ªµ¤Á�o¤�°� jµ��Ä�®�oµ�¸ÉÅ�o¦́��µ¦¦́�¬µ�oª¥ 2%�
°́��̧�·¨·Ã�°·¨�¢d�·¨°¨µ�·��¤¸�nµ¨�¨��́Ê�Â�n­´��µ®r�¸É 2����¦³�´É�­´��µ®r­»��oµ¥�°��µ¦�µ¥µ�
(­´��µ®r�¸É 12) Á�}�¨Îµ�́��Ã�¥­µ¤µ¦�ª́��nµÁ�¨¸É¥¦³�́��ªµ¤Á�o¤�o��°� jµÄ�­´��µ®r�¸É 2, 4, 8, Â¨³ 
12 Á�nµ�´��261.25,�253.47,�240.95, 227.44 �µ¤¨Îµ�́��®¨´�®¥»��µ¥µ�¡�ªnµ�nµÁ�¨¸É¥¦³�́��ªµ¤Á�o¤
�°� jµ¤¸�nµÁ¡·É¤�¹Ê��Á¤ºÉ°­·Ê�­»��µ�ª·�́¥Ä�­´��µ®r�¸É 14 �º°�246.75 

�µ¦µ��̧É�4�10 �o°¤¼¨Á�·��µ¦ª·Á�¦µ³®rÁ¡ºÉ°Á�¦̧¥�Á�¸¥��nµÁ�¨¸É¥¦³�́��ªµ¤Á�o¤�°� jµ��mean melanin 
index) Ä�Â�n¨³�nª�Áª¨µ��Ä�®�oµ�°�°µ­µ­¤´�¦£µ¥Ä��¨»n¤��¸ÉÅ�o¦́��µ¦¦́�¬µ
Ã�¥����°́��̧�·¨·Ã�°·¨�¢d�·¨°¨µ�·� 

Mean±SD Paired Differences t p-value 
Baseline - wk 2 276.47±52.64 15.23±14.17 4.683 <0.001 

261.25±49.32 
Baseline - wk 4 276.47±52.64 23.00±14.77 6.786 <0.001 

253.47±49.32 
Baseline - wk 8 276.47±52.64 35.53±19.24 8.050 <0.001 

240.95±51.13 
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�µ¦µ��̧É���������n°� 

Mean±SD Paired Differences t p-value 
Baseline � wk 2 276.47±52.64 15.23±14.17 4.683 <0.001 

261.25±49.32 
Baseline � wk 4 276.47±52.64 23.00±14.77 6.786 <0.001 

253.47±49.32 
Baseline � wk 8 276.47±52.64 35.53±19.24 8.050 <0.001 

240.95±51.13 
Baseline � wk 12 276.47±52.64 49.04±22.05 9.693 <0.001 

227.44±51.24 
Baseline � wk 14 276.47±52.64 29.72±20.65 6.273 <0.001 

  246.75±48.37       
 

 

®¤µ¥Á®�»���¤¸�́¥­Îµ�´��µ�­�·�·�¸É p < .01 Á¤ºÉ°Á�¸¥��´��n°��µ¦¦́�¬µ 

£µ¡�̧É�4.2 ¦³�́��ªµ¤Á�o¤�°� jµÄ�Â�n¨³�nª�Áª¨µ���Ä�®�oµ�oµ��¸ÉÅ�o¦́��µ¦¦́�¬µÃ�¥�2%�°́��̧
�·¨·Ã�°·¨�¢d�·¨°¨µ�·� 
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 �µ��µ¦µ��¸É�4.9 Â¨³£µ¡�¸É 4.2�Â­��Ä®oÁ®È���nµÁ�¨¸É¥¦³�́��ªµ¤Á�o¤�°� jµÁ¤ºÉ°Á�¸¥��´�
�n°��µ¦¦́�¬µ���Ä�®�oµ�¸ÉÅ�o¦́��µ¦¦́�¬µ�oª¥ 2%�°́��̧�·¨·Ã�°·¨�¢d�·¨°¨µ�·���¤¸�µ¦¨�¨�°¥nµ�¤¸
�́¥­Îµ�´��µ�­�·�·�Á¦·É¤�́Ê�Â�n­´��µ®r�¸É 2����¦³�´É�­´��µ®r­»��oµ¥�°��µ¦�µ¥µ�(­´��µ®r�¸É 12) Â¨³
Á¤ºÉ°­·Ê�­»��µ�ª·�́¥Ä�­´��µ®r�¸É 14 ��nµÁ�¨¸É¥¦³�́��ªµ¤Á�o¤�°� jµ�È¥´�¨�¨��ªnµ�n°�Á�oµ¦́��µ¦
¦́�¬µ°¥nµ�¤¸�́¥­Îµ�´��µ�­�·�·� 

4.2.2���¨�µ¦Á�¦̧¥�Á�̧¥��nµ¦³�´��ªµ¤¦»�Â¦��°� jµ (melasma area and severity 
index) Ä��nª�¦³¥³Áª¨µ�nµ��Ç 

�µ¦µ��̧É�4.11 �o°¤¼¨ª·�́¥Á�·�¡¦¦�µ�°��nµ¦³�́��ªµ¤¦»�Â¦��°� jµ�(melasma area and severity 
index)�Ä�Â�n¨³�nª�Áª¨µ�°�°µ­µ­¤´�¦��Ä�®�oµ�¸ÉÅ�o¦́��µ¦¦́�¬µÃ�¥�2%�Å±Ã�¦
�ª·Ã�� 

Duration Baseline SD Max Min 
Baseline 7.53 3.33 15.25 2.40 

Wk2 5.35 2.47 10.80 1.80 
Wk4 3.79 1.84 7.50 1.20 
Wk8 2.69 1.27 4.80 0.90 

Wk12 1.97 0.92 4.65 0.90 
Wk14 2.30 1.02 4.80 1.05 

 �µ��µ¦µ��¸É 4.11�Â­����nµÁ�¨¸É¥¦³�́��ªµ¤¦»�Â¦��°� jµ���Ä�®�oµ�¸ÉÅ�o¦́��µ¦¦́�¬µ�oª¥ 
2%�Å±Ã�¦�ª·Ã���¤¸�nµ¨�¨��́Ê�Â�n­´��µ®r�¸É 2����¦³�´É�­´��µ®r­»��oµ¥�°��µ¦�µ¥µ�(­´��µ®r�¸É 12)�
Á�}�¨Îµ�́��Ã�¥­µ¤µ¦�ª́��nµÁ�¨¸É¥¦³�́��ªµ¤Á�o¤�o��°� jµÄ�­´��µ®r�¸É 2,4,8,Â¨³ 12 Á�nµ�´��5.35, 
3.79, 2.69, 1.97 �µ¤¨Îµ�́��®¨´�®¥»��µ¥µ�¡�ªnµ�nµÁ�¨¸É¥¦³�́��ªµ¤Á�o¤�°� jµ¤¸�nµÁ¡·É¤�¹Ê��Á¤ºÉ°­·Ê�­»�
�µ�ª·�́¥Ä�­´��µ®r�¸É 14 �º°�2.30 
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�µ¦µ��̧É�4.12 �o°¤¼¨ª·�́¥Á�·��µ¦ª·Á�¦µ³®rÁ¡ºÉ°Á�¦̧¥�Á�¸¥��nµ¦³�́��ªµ¤¦»�Â¦��°� jµ (melasma 
area and severity index) Ä�Â�n¨³�nª�Áª¨µ�°�°µ­µ­¤´�¦���Ä�®�oµ�oµ��¸ÉÅ�o¦́�
�µ¦¦́�¬µÃ�¥��2%�Å±Ã�¦�ª·Ã�� 

Peroid Mean±SD Paired Differences t p-value 
Baseline - wk 2 7.53±3.33 2.18±1.36 6.990 <0.001* 

5.35±2.47 
Baseline - wk 4 7.53±3.33 3.74±2.06 7.914 <0.001* 

3.79±1.84 
Baseline - wk 8 7.53±3.33 4.84±2.68 7.878 <0.001* 

2.69±1.27 
Baseline - wk 12 7.53±3.33 5.56±2.74 8.847 <0.001* 

1.97±0.92 
Baseline - wk 14 7.53±3.33 5.23±2.62 8.714 <0.001* 

2.30±1.02 

 

®¤µ¥Á®�»���¤¸�́¥­Îµ�´��µ�­�·�·�¸É p < .01 Á¤ºÉ°Á�¸¥��´��n°��µ¦¦́�¬µ 

£µ¡�̧É�4.3 ¦³�́��ªµ¤¦»�Â¦��°� jµÄ�Â�n¨³�nª�Áª¨µ���Ä�®�oµ�oµ��¸ÉÅ�o¦́��µ¦¦́�¬µÃ�¥�2%�
Å±Ã�¦�ª·Ã�� 
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 �µ��µ¦µ��¸É�4.12 Â¨³£µ¡�¸É 4.3�Â­��Ä®oÁ®È���nµÁ�¨¸É¥¦³�́��ªµ¤¦»�Â¦��°� jµÁ¤ºÉ°Á�¸¥�
�´��n°��µ¦¦́�¬µ���Ä�®�oµ�¸ÉÅ�o¦́��µ¦¦́�¬µ�oª¥ 2%�Å±Ã�¦�ª·Ã���¤¸�µ¦¨�¨�°¥nµ�¤¸�́¥­Îµ�´�
�µ�­�·�·�Á¦·É¤�́Ê�Â�n­´��µ®r�¸É 2����¦³�´É�­´��µ®r­»��oµ¥�°��µ¦�µ¥µ�(­´��µ®r�¸É 12)�Â¨³Á¤ºÉ°
­·Ê�­»��µ�ª·�́¥Ä�­´��µ®r�¸É 14��nµÁ�¨¸É¥¦³�́��ªµ¤¦»�Â¦��°� jµ¥´�¨�¨��ªnµ�n°�Á�oµ¦́��µ¦¦́�¬µ
°¥nµ�¤¸�́¥­Îµ�´��µ�­�·�· 

�µ¦µ��̧É�4.13 �o°¤¼¨ª·�́¥Á�·�¡¦¦��µ�°��nµ¦³�́��ªµ¤¦»�Â¦��°� jµ�(melasma area and severity 
index)�Ä�Â�n¨³�nª�Áª¨µ�°�°µ­µ­¤´�¦��Ä�®�oµ�¸ÉÅ�o¦́��µ¦¦́�¬µÃ�¥�2%�°́��̧�
�·¨·Ã�°·¨�¢d�·¨°¨µ�·� 

Duration Baseline SD Max Min 
Baseline 7.27 3.22 15.25 2.40 

Wk2 5.86 2.84 12.60 2.05 
Wk4 4.16 1.94 7.50 1.20 
Wk8 2.96 1.34 4.80 1.20 

Wk12 2.20 1.10 4.80 0.90 
Wk14 2.43 1.06 4.80 0.90 

 �µ��µ¦µ��¸É 4.13�¡�ªnµ��nµÁ�¨¸É¥¦³�́��ªµ¤Á�o¤�°� jµ��Ä�®�oµ�¸ÉÅ�o¦́��µ¦¦́�¬µ�oª¥ 2%�
°́��̧�·¨·Ã�°·¨�¢d�·¨°¨µ�·��¤¸�nµ¨�¨��́Ê�Â�n­´��µ®r�¸É 2����¦³�´É�­´��µ®r­»��oµ¥�°��µ¦�µ¥µ�
(­´��µ®r�¸É 12) �Á�}�¨Îµ�́��Ã�¥­µ¤µ¦�ª́��nµÁ�¨¸É¥¦³�́��ªµ¤Á�o¤�o��°� jµÄ�­´��µ®r�¸É 2, 4, 8, 
Â¨³ 12 Á�nµ�´��5.86, 4.16, 2.96, 2.20 �µ¤¨Îµ�́��®¨´�®¥»��µ¥µ�¡�ªnµ�nµÁ�¨¸É¥¦³�́��ªµ¤Á�o¤�°� jµ
¤¸�nµÁ¡·É¤�¹Ê��Á¤ºÉ°­·Ê�­»��µ�ª·�́¥Ä�­´��µ®r�¸É 14 �º°�2.43 
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�µ¦µ��̧É�4.14 �o°¤¼¨ª·�́¥Á�·��µ¦ª·Á�¦µ³®rÁ¡ºÉ°Á�¦̧¥�Á�¸¥��nµ¦³�́��ªµ¤¦»�Â¦��°� jµ��melasma 
area and severity index) Ä�Â�n¨³�nª�Áª¨µ�°�°µ­µ­¤´�¦��Ä�®�oµ�oµ���¸ÉÅ�o¦́�
�µ¦¦́�¬µÃ�¥�2 ��°́��̧�·¨·Ã�°·¨�¢d�·¨°¨µ�·� 

Peroid comparison Mean±SD Paired Differences t p-value 
Baseline - wk 2 7.27±3.22 1.41±0.90 6.850 <0.001* 

5.86±2.84 
Baseline - wk 4 7.27±3.22 3.10±1.81 7.479 <0.001* 

4.16±1.94 
Baseline - wk 8 7.27±3.22 4.31±2.19 8.568 <0.001* 

2.96±1.34 
Baseline - wk 12 7.27±3.22 5.07±2.27 9.749 <0.001* 

2.20±1.10 
Baseline - wk 14 7.27±3.22 4.84±2.34 9.012 <0.001* 
  2.43±1.06       

 

 

®¤µ¥Á®�»���¤¸�́¥­Îµ�´��µ�­�·�·�¸É p < .01 Á¤ºÉ°Á�¸¥��´��n°��µ¦¦́�¬µ 

£µ¡�̧É�4.4 ¦³�́��ªµ¤¦»�Â¦��°� jµÄ�Â�n¨³�nª�Áª¨µ���Ä�®�oµ�oµ��¸ÉÅ�o¦́��µ¦¦́�¬µÃ�¥��2%�
°́��̧�·¨·Ã�°·¨�¢d�·¨°¨µ�·� 
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 �µ��µ¦µ��¸É�4.14 Â¨³£µ¡�¸É 4.4�Â­��Ä®oÁ®È���nµÁ�¨¸É¥¦³�́��ªµ¤¦»�Â¦��°� jµÁ¤ºÉ°Á�¸¥�
�´��n°��µ¦¦́�¬µ���Ä�®�oµ�¸ÉÅ�o¦́��µ¦¦́�¬µ�oª¥ 2%�°́��̧�·¨·Ã�°·¨�¢d�·¨°¨µ�·���¤¸�µ¦¨�¨�°¥nµ�¤¸
�́¥­Îµ�´��µ�­�·�·�Á¦·É¤�́Ê�Â�n­´��µ®r�¸É 2����¦³�´É�­´��µ®r­»��oµ¥�°��µ¦�µ¥µ�(­´��µ®r�¸É 12) Â¨³
Á¤ºÉ°­·Ê�­»��µ�ª·�́¥Ä�­´��µ®r�¸É 14 �nµÁ�¨¸É¥¦³�́��ªµ¤Á�o¤�°� jµ�È¥´�¨�¨��ªnµ�n°�Á�oµ¦́��µ¦¦́�¬µ
°¥nµ�¤¸�́¥­Îµ�´��µ�­�·�·� 

4.2.3���¨�µ¦ª·�´¥Á�·�ª·Á�¦µ³®rÁ�¦̧¥�Á�̧¥��¦³­·��·�¨�°��µ¦¦́�¬µ�°�¦³®ªnµ��¨»n¤
��¨°��̧É�µ����°´��¸�·¨·Ã��·¨�¢d�·¨°¨µ�·�Â¨³�¨»n¤Á�¦̧¥�Á�̧¥��̧É�µ����Å±Ã�¦�ª·Ã��  

�µ¦µ��̧É 4.15 �o°¤¼¨Á�·�ª·Á�¦µ³®r�nµ�ªµ¤Â���nµ�¦³�́��ªµ¤Á�o¤�°� jµ��mean melanin index) 
Á�¦̧¥�Á�¸¥��µ¦¨�¨��°��nµÁ�¨¸É¥�ªµ¤Á�o¤�°� jµ¦³®ªnµ��¨»n¤��¨°��¸É�µ����°́��̧
�·¨·Ã��· �̈¢d�·¨°¨µ�·�Â¨³�¨»n¤Á�¦̧¥�Á�¸¥��¸É�µ����Å±Ã�¦�ª·Ã����́Ê�Â�nÁ¦·É¤Á�oµ¦nª¤�µ�
ª·�́¥�(­´��µ®r�¸É�0) �´�¦³¥³��¨°��nµ��Ç����¹�­´��µ®r­»��oµ¥�¸É�µ¥µ (­´��µ®r�¸É 12) 

Peroid 
comparison HQ Sepiwhite Paired 

Differences t p-value 

Baseline - wk 2 24.21±15.05 15.23±14.17 8.98±19.36 2.023 0.058 
Baseline - wk 4 38.91±23.15 23.00±14.77 15.91±26.01 2.667 0.016� 

Baseline - wk 8 48.75±23.51 35.53±19.24 13.23±26.68 2.161 0.044� 

Baseline - wk 12 61.88±26.61 49.04±22.05 12.84±22.14 2.528 0.021� 
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®¤µ¥Á®�»���¤¸�́¥­Îµ�´��µ�­�·�·�¸É p < .05 

£µ¡�̧É 4.5 �µ¦Á�¨¸É¥�Â�¨��nµ¦³�́��ªµ¤Á�o¤�°� jµ (mean melanin index)��́Ê�Â�nÁ�oµ¦nª¤�µ�ª·�́¥�
�´�¦³¥³��¨°��nµ��Ç����¹�­´��µ®r­»��oµ¥�¸É�µ¥µ ¦³®ªnµ��¨»n¤�¸ÉÅ�o¦́��µ¦¦́�¬µ�oª¥ 
2%�°́��̧�·¨·Ã�°·¨�¢d�·¨°¨µ�·��Â¨³ 2% Å±Ã�¦�ª·Ã�� 

 �µ��µ¦µ��¸É 4.15 Â¨³�£µ¡�¸É 4.5 �¡�ªnµ��nµÁ�¨¸É¥¦³�́��ªµ¤Á�o¤�°� jµ��mean melanin 
index)��¸É¨�¨�Ä��nª�Áª¨µ�nµ�Á�¸¥��´��n°��µ¦¦́�¬µ��°�°µ­µ­¤´�¦�¨»n¤Á�¦̧¥�Á�¸¥��¸ÉÄ�o 2 % °́��̧
�·¨·Ã�°·¨�¢d�·¨°¨µ�·��Â¨³�¨»n¤��¨°��¸ÉÄ�o 2%�Å±Ã�¦�ª·Ã���¤¸�ªµ¤Â���nµ�°¥nµ�¤¸�́¥­Îµ�´��µ�
­�·�·�Á¦·É¤�́Ê�Â�n­´��µ®r 2 ���¹�­´��µ®r�¸É 12�(­´��µ®r­»��oµ¥�¸É�µ¥µ) 
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�µ¦µ��̧É 4.16 �o°¤¼¨Á�·�ª·Á�¦µ³®r�nµ�ªµ¤Â���nµ�¦³�́��ªµ¤¦»�Â¦��°� jµ�(melasma area and 
severity index) Á�¦̧¥�Á�¸¥��µ¦¨�¨��°��nµÁ�¨¸É¥�ªµ¤¦»�Â¦��°� jµ¦³®ªnµ��¨»n¤
��¨°��¸É�µ����°́��̧�·¨·Ã��·¨�¢d�·¨°¨µ�·�Â¨³�¨»n¤Á�¦̧¥�Á�¸¥��¸É�µ����Å±Ã�¦�ª·
Ã����́Ê�Â�nÁ¦·É¤Á�oµ¦nª¤�µ�ª·�́¥�(­´��µ®r�¸É�0) �´�¦³¥³��¨°��nµ��Ç����¹�­´��µ®r
­»��oµ¥�¸É�µ¥µ (­´��µ®r�¸É 12) 

Peroid 
comparison HQ Sepiwhite Paired 

Differences t p-value 

Baseline - wk 2 2.18±1.36 1.41±0.90 0.77±0.99 3.406 0.003� 

Baseline - wk 4 3.74±2.06 3.10±1.81 0.64±1.28 2.177 0.043� 

Baseline - wk 8 4.84±2.68 4.31±2.19 0.54±1.33 1.760 0.095 
Baseline - wk 12 5.56±2.74 5.07±2.27 0.50±1.09 1.986 0.063 

 

 

®¤µ¥Á®�»���¤¸�́¥­Îµ�´��µ�­�·�·�¸É p < .05 

£µ¡�̧É 4.6 �µ¦Á�¨¸É¥�Â�¨��nµ¦³�́��ªµ¤¦»�Â¦��°� jµ (melasma area and severity index)��́Ê�Â�n
Á�oµ¦nª¤�µ�ª·�́¥��´�¦³¥³��¨°��nµ��Ç����¹�­´��µ®r­»��oµ¥�¸É�µ¥µ ¦³®ªnµ��¨»n¤�¸É
Å�o¦́��µ¦¦́�¬µ�oª¥ 2%�°́��̧�·¨·Ã�°·¨�¢d�·¨°¨µ�·��Â¨³ 2% Å±Ã�¦�ª·Ã�� 
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 �µ��µ¦µ��¸É 4.16 Â¨³�£µ¡�¸É 4.6�Ä��µ¦�¦³Á¤·�¦³®ªnµ��¨»n¤�¡�ªnµ��nµÁ�¨¸É¥¦³�́��ªµ¤
¦»�Â¦��°� jµ�(Melasma Area and Severity Index) �¸É¨�¨�Ä�¦³¥³Áª¨µ�nµ�ÇÁ�¸¥��´��n°��µ¦
¦́�¬µ��°�°µ­µ­¤´�¦�¨»n¤Á�¦̧¥�Á�¸¥��¸ÉÄ�o 2 % °́��̧�·¨·Ã�°·¨�¢d�·¨°¨µ�·��Â¨³�¨»n¤��¨°��¸ÉÄ�o 
2%�Å±Ã�¦�ª·Ã���¤¸�ªµ¤Â���nµ�°¥nµ�¤¸�́¥­Îµ�´��µ�­�·�·�Á¦·É¤�́Ê�Â�n­´��µ®r 2 ���¹�­´��µ®r�¸É 12�
(­´��µ®r­»��oµ¥�¸É�µ¥µ) 

4.2.4 �¨�µ¦ª·�´¥Á�·�ª·Á�¦µ³®rÁ�¦̧¥�Á�̧¥��µ¦�¨´�Á�}��ÊÎµ�°� jµ� 

�µ¦µ��̧É 4.17 �o°¤¼¨Á�·�ª·Á�¦µ³®r�µ¦�¨´�Á�}��ÊÎµ�°� jµ�Ã�¥Á�¦̧¥�Á�¸¥��nµ¦³�́��ªµ¤Á�o¤�°� jµ
(mean melanin index) �°�°µ­µ­¤´�¦£µ¥Ä�Â�n¨³�¨»n¤�¦³®ªnµ�­´��µ®r­»��oµ¥�¸É
®¥»��µ¦�µ¥µ (­´��µ®r�¸É12)��´�­´��µ®r�¸É 14 

 Period 
comparison Mean±SD Paired 

Differences t p-value 

HQ 
wk 12 - wk 14 215.33±46.68 -27.4±13.99 

-
8.539728 <0.001* 

 242.74±47.33 
Sepiwhite 

wk 12 - wk 14 227.44±51.24 -19.32±15.02 
-

5.604209 <0.001* 
   246.75±48.37       

  �µ��µ¦µ��¸É 4.17�¡�ªnµ°́�¦µ�µ¦�¨´�Á�}��ÊÎµ�°� jµÃ�¥Á�¦̧¥�Á�¸¥��nµ�ªµ¤Â���nµ�¦³�́�
�ªµ¤Á�o¤�°� jµ£µ¥Ä�­µ¦Â�n¨³�¨»n¤�¦³®ªnµ�­´��µ®r­»��oµ¥�¸É®¥»��µ¦�µ¥µ�´�­´��µ®r�¸É�14 ¡�ªnµ¤¸
�µ¦Á¡·É¤�¹Ê�°¥nµ�¤¸�́¥­Îµ�´��°�¦³�́��ªµ¤Á�o¤�°� jµ£µ¥Ä�­µ¦Â�n¨³�¨»n¤ 
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�µ¦µ��̧É 4.18 �o°¤¼¨Á�·�ª·Á�¦µ³®r�µ¦�¨´�Á�}��ÊÎµ�°� jµ�Ã�¥Á�¦̧¥�Á�¸¥��ªµ¤Â���nµ��°��nµÁ�¨¸É¥
¦³�́��ªµ¤Á�o¤�°� jµ�(mean elanin index) ¦³®ªnµ��¨»n¤��¨°��¸É�µ����°́��̧�·¨·
Ã��·¨�¢d�·¨°¨µ�·�Â¨³�¨»n¤Á�¦̧¥�Á�¸¥��¸É�µ����Å±Ã�¦�ª·Ã���¦³®ªnµ�­´��µ®r
­»��oµ¥�¸É®¥»��µ¦�µ¥µ (­´��µ®r�¸É12)��´�­´��µ®r�¸É 14 

�¨»n¤�̧É�Îµ�µ¦
Á�¦̧¥�Á�̧¥� 

Mean±SD Paired 

Differences 
t p-value 

HQ Sepiwhite 

wk 12 - wk 14 -27.4±13.99 -19.32±15.02 -8.09±9.92 -3.554025 0.002� 

 

 

®¤µ¥Á®�»���¤¸�́¥­Îµ�´��µ�­�·�·�¸É p < .05  

£µ¡�̧É 4.7 �µ¦Á�¨¸É¥�Â�¨��nµ¦³�́��ªµ¤Á�o¤�°� jµ (Mean Melanin Index) �­´��µ®r­»��oµ¥�¸É�µ¥µ 
(­´��µ®r�¸É 12) ���¹�­´��µ®r�¸É 14 ¦³®ªnµ��¨»n¤�¸ÉÅ�o¦́��µ¦¦́�¬µ�oª¥ 2%�°́��̧�·¨·Ã�°·¨�
¢d�·¨°¨µ�·��Â¨³ 2% Å±Ã�¦�ª·Ã�� 
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 �µ��µ¦µ��¸É 4.18 Â¨³�£µ¡�¸É 4.7 �µ¦�¦³Á¤·��µ¦�¨´�Á�}��ÊÎµ�°� jµ��nª�Áª¨µ�¸É®¥»��µ¥µ 
(­´��µ®r�¸É 12)��´��­´��µ®r�¸É 14�¦³®ªnµ�°µ­µ­¤´�¦�¨»n¤��¨°��¸ÉÄ�o 2 % °́��̧�·¨·Ã�°·¨�¢d�·¨°¨µ
�·��Â¨³�¨»n¤Á�¦̧¥�Á�¸¥��¸ÉÄ�o 2%�Å±Ã�¦�ª·Ã���¡�ªnµ��ªµ¤Â���nµ��°�¦³�́��nµÁ�¨¸É¥¦³�́�
�ªµ¤Á�o¤�°� jµ��mean melanin index)��´Ê�­°��¨»n¤¤¸�nµÂ���nµ��´�°¥nµ�¤¸�́¥­Îµ�´��µ�­�·�· 

�µ¦µ��̧É 4.19 �o°¤¼¨Á�·�ª·Á�¦µ³®r�µ¦�¨´�Á�}��ÊÎµ�°� jµ�Ã�¥Á�¦̧¥�Á�¸¥��nµ¦³�́��ªµ¤¦»�Â¦��°�
 jµ�(melasma area and severity index) �°�°µ­µ­¤´�¦£µ¥Ä�Â�n¨³�¨»n¤�¦³®ªnµ�
­´��µ®r­»��oµ¥�¸É®¥»��µ¦�µ¥µ (­´��µ®r�¸É12)��´�­´��µ®r­»��oµ¥�°��µ¦ª·�́¥ 
(­´��µ®r�¸É 14) 

®¤µ¥Á®�». ¤¸�́¥­Îµ�´��µ�­�·�· p< .01 
 ¤¸�́¥­Îµ�´��µ�­�·�·�¸É p < .05 

  �µ��µ¦µ��¸É 4.18 °́�¦µ�µ¦�¨´�Á�}��ÊÎµ�°� jµÃ�¥Á�¦̧¥�Á�¸¥��nµ�ªµ¤Â���nµ�¦³�́��ªµ¤
¦»�Â¦��°� jµ£µ¥Ä�­µ¦Â�n¨³�¨»n¤�¦³®ªnµ�­´��µ®r­»��oµ¥�¸É®¥»��µ¦�µ¥µ�´�­´��µ®r�¸É 14 ¡�ªnµ¤¸
�µ¦Á¡·É¤�¹Ê�°¥nµ�¤¸�́¥­Îµ�´��°�¦³�́��ªµ¤¦»�Â¦��°� jµ£µ¥Ä�­µ¦Â�n¨³�¨»n¤ 
 
 
 
 

 Peroid Mean±SD Paired 
Differences t p-value 

HQ wk 12 - wk 14 1.97±0.92 -0.33±0.33 -4.405671 <0.001* 
 2.30±1.02 
Sepiwhite wk 12 - wk 14 2.20±1.10 -0.23±0.27 -3.606364 0.002� 
   2.43±1.06       
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�µ¦µ��̧É 4.20 �o°¤¼¨Á�·�ª·Á�¦µ³®r�µ¦�¨´�Á�}��ÊÎµ�°� jµ�Ã�¥Á�¦̧¥�Á�¸¥��nµ¦³�́��ªµ¤¦»�Â¦��°�
 jµ�(melasma area and severity index) ¦³®ªnµ��¨»n¤��¨°��¸É�µ����°́��̧�·¨·Ã��·¨�
¢d�·¨°¨µ�·�Â¨³�¨»n¤Á�¦̧¥�Á�¸¥��¸É�µ����Å±Ã�¦�ª·Ã���¦³®ªnµ�­´��µ®r­»��oµ¥�¸É
®¥»��µ¦�µ¥µ (­´��µ®r�¸É12)��´�­´��µ®r�¸É 14 

�¨»n¤�̧É�Îµ�µ¦
Á�¦̧¥�Á�̧¥� 

Mean±SD Paired 

Differences 
t p-value 

HQ Sepiwhite 

wk 12 - wk 14 -0.33±0.33 -0.23±0.27 -0.10±0.35 -1.277487 0.218 
 

 

£µ¡�̧É 4.8 �µ¦Á�¨¸É¥�Â�¨��nµ¦³�́��ªµ¤¦»�Â¦��°� jµ (melasama area and severity index) �
 ­´��µ®r­»��oµ¥�¸É�µ¥µ (­´��µ®r�¸É 12) ���¹�­´��µ®r�¸É 14 ¦³®ªnµ��¨»n¤�¸ÉÅ�o¦́��µ¦¦́�¬µ
 �oª¥ 2%�°́��̧�·¨·Ã�°·¨�¢d�·¨°¨µ�·��Â¨³ 2% Å±Ã�¦�ª·Ã�� 

 �µ��µ¦µ��¸É 4.20 Â¨³�£µ¡�¸É 4.8 �µ¦�¦³Á¤·��µ¦�¨´�Á�}��ÊÎµ�°� jµ��nª�Áª¨µ�¸É®¥»��µ¥µ 
(­´��µ®r�¸É 12)��´��­´��µ®r�¸É 14�¦³®ªnµ�°µ­µ­¤´�¦�¨»n¤��¨°��¸ÉÄ�o 2 % °́��·�·¨·Ã�°·¨�¢d�·¨°¨µ
�·��Â¨³�¨»n¤Á�¦̧¥�Á�¸¥��¸ÉÄ�o 2%�Å±Ã�¦�ª·Ã����¡�ªnµ�Å¤n¤¸�ªµ¤Â���nµ��°�¦³�́��nµÁ�¨¸É¥¦³�́�
�ªµ¤¦»�Â¦��°� jµ��melasama area and severity index)��°��´Ê�­°��¨»n¤°¥nµ�¤¸�́¥­Îµ�´��µ�­�·�·� 
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4.3���¨�µ¦ª·Á�¦µ³®r�ªµ¤¡¹�¡°Ä�Â¨³�¨�oµ�Á�¸¥� 

 �µ¦�¦³Á¤·��ªµ¤¡¹�¡°Ä��¸É¤¸�n°�¦³­·��·�¨�°��µ¦¦́�¬µ jµ¦³®ªnµ��¨»n¤��¨°���¦¹É�
®�oµ�¸É�µ�2%°́��̧�·¨·Ã�°·¨�¢d�·¨°¨µ�·��Â¨³�¨»n¤Á�¦̧¥�Á�¸¥���¦¹É�®�oµ�¸É�µ 2%�Å±Ã�¦�ª·Ã����¹É�
�³�¦³Á¤·��¨�µ¦¦́�¬µÃ�¥Ä�oÂ��­°��µ¤�Ã�¥Ä®o�°�Â��­°��µ¤®¨´��µ��µ¦¦́�¬µ�¦��¸É 14�
­´��µ®r�Ã�¥�¦³Á¤·��¨�́��̧Ê��º°� 
  81-100%  =   ¡°Ä�¤µ��¸É­»� 
  61-80%    =���¡°Ä��n°��oµ�¤µ� 
  41-60%    =���¡°Ä��µ��¨µ�� 
  21-40%    =���¡°Ä��n°��oµ��o°¥ 
   1-80%    =���¡°Ä��o°¥�¸É­»� 

�µ¦µ��̧É 4.21 �o°¤¼¨�¨Á�¦̧¥�Á�¸¥��ªµ¤¡¹�¡°Ä��n°�¦³­·��·�¨�°��µ¦¦́�¬µ jµ¦³®ªnµ��¨»n¤
��¨°��2%°́��̧�·¨·Ã�°·¨�¢d�·¨°¨µ�·��Â¨³�¨»n¤Á�¦̧¥�Á�¸¥� 2%�Å±Ã�¦�ª·Ã�� 

 �n°��oµ��o°¥ �µ��¨µ� �n°��oµ�¤µ� Mean±SD Median(Min-Max) p-value 
HQ 1(5.26) 7(36.84) 11(57.89) 3.53±0.61 4(2-4) 0.302 
Sepiwhi
te 1(5.26) 12(63.16) 6(31.58) 3.26±0.56 3(2-4)   
 



 

£µ¡�̧É 4.9 �¨�µ¦Á�¦̧¥�Á�¸¥��ªµ¤¡¹�¡°Ä��°�°µ­µ­¤´�¦�¸É¤¸�n°�¦³­·��·�¨�°��µ¦¦́�¬µ jµ
¦³®ªnµ��¨»n¤��¨°��
�ª·Ã�� 

 �µ��µ¦µ��¸É 4.21 
Á�¦̧¥�Á�¸¥��2%�Å±Ã�¦�ª·Ã���Ä�Á���r�n°��oµ�¤µ��
¡°Ä��µ��¨µ��¡�°µ­µ­¤´�¦Ä��¨»n¤��¨°��
�º°�12 ����·�Á�}��63.16%
Â�nÁ¤ºÉ°�Îµ�o°¤¼¨¤µÁ�¦̧¥�Á�¸¥��Ã�¥Ä�o­�·�·�
¤¸�́¥­Îµ�´��µ�­�·�·�Á�¦̧¥�Á�¸
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�n°��oµ��o°¥

�¨�µ¦Á�¦̧¥�Á�¸¥��ªµ¤¡¹�¡°Ä��°�°µ­µ­¤´�¦�¸É¤¸�n°�¦³­·��·�¨�°��µ¦¦́�¬µ jµ
��¨°��2%�°́��̧�·¨·Ã�°·¨�¢d�·¨°¨µ�·��Â¨³�¨»n¤Á�¦̧¥�Á�¸¥��

4.21 Â¨³�£µ¡�¸É�4.9�¡�ªnµ¦³�́��ªµ¤¡¹�¡°Ä��n°�¦³­·��·�¨�°��¨»n¤
Å±Ã�¦�ª·Ã���Ä�Á���r�n°��oµ�¤µ��11�����·�Á�}��57.89%

¡°Ä��µ��¨µ��¡�°µ­µ­¤´�¦Ä��¨»n¤��¨°��2%�°́��̧�·¨·Ã�°·¨�¢d�·¨°¨µ�·�
63.16%��Â¨³¡�¦³�́��ªµ¤¡¹�¡°Ä��n°��oµ��o°¥�¸É 1 ���Á�nµ�´�Ä��´Ê�­°��¨»n¤�

Â�nÁ¤ºÉ°�Îµ�o°¤¼¨¤µÁ�¦̧¥�Á�¸¥��Ã�¥Ä�o­�·�·�Wilcoxon Signed Ranks Test Å¤n¡��ªµ¤Â���nµ�°¥nµ�
¤¸�́¥­Îµ�´��µ�­�·�·�Á�¦̧¥�Á�¸¥�¦³�́��ªµ¤¡¹�¡°Ä��n°�¦³­·��·�¨�°��µ¦¦́�¬µ jµÄ��´Ê�­°��¨»n¤

7

11
12

6

�n°��oµ��o°¥ �µ��¨µ� �n°��oµ�¤µ�

50 

 

�¨�µ¦Á�¦̧¥�Á�¸¥��ªµ¤¡¹�¡°Ä��°�°µ­µ­¤´�¦�¸É¤¸�n°�¦³­·��·�¨�°��µ¦¦́�¬µ jµ
�·¨·Ã�°·¨�¢d�·¨°¨µ�·��Â¨³�¨»n¤Á�¦̧¥�Á�¸¥��2%�Å±Ã�¦

¡�ªnµ¦³�́��ªµ¤¡¹�¡°Ä��n°�¦³­·��·�¨�°��¨»n¤
57.89%��­nª�¦³�́��ªµ¤¡¹�

�·¨·Ã�°·¨�¢d�·¨°¨µ�·� Á�}��¨»n¤�¸É¤µ��¸É­»��
���Á�nµ�´�Ä��´Ê�­°��¨»n¤�
Å¤n¡��ªµ¤Â���nµ�°¥nµ�

¥�¦³�́��ªµ¤¡¹�¡°Ä��n°�¦³­·��·�¨�°��µ¦¦́�¬µ jµÄ��´Ê�­°��¨»n¤ 

HQ

Sepiwhite
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�µ¦µ��̧É 4.22 �o°¤¼¨�¨�µ¦ª·�́¥Á�¦̧¥�Á�¸¥��¨�oµ�Á�¸¥��°�°µ­µ­¤´�¦�¼oÁ�oµ¦nª¤�µ�ª·�́¥�¦³®ªnµ� 
2%�°́��̧�·¨·Ã�°·¨�¢d�·¨°¨µ�·��Â¨³�2% Å±Ã�¦�ª·Ã�� 

°µ�µ¦�oµ�Á�¸¥� HQ Sepiwhite 
Å¤n¤ ̧ ¤ ̧ Å¤n¤ ̧ ¤ ̧

Â­�¦o°� 17(89.47) 2(10.53) 19(100.00) 0 
�´� 15(78.95) 4(21.05) 16(84.21) 3(15.79) 
Â�� 11(57.89) 8(42.11) 14(73.68) 5(26.32) 
Â®o� 10(52.63) 9(47.37) 17(89.47) 2(10.53) 
¨°� 16(84.21) 3(15.79) 17(89.47) 2(10.53) 
�ºÉ� 18(94.74) 1(5.26) 19(100.00) 0 
°ºÉ��Ç 19(100.00) 0 19(100.00) 0 

�µ��µ¦µ��¸É 4.22 Á�¦̧¥�Á�¸¥��¨�oµ�Á�¸¥��°�¥µ�´Ê� 2���·��¡�ªnµ 
 °µ�µ¦Â­�¦o°��¡�°µ�µ¦Â­�¦o°��2�����·�Á�}� 10.53%�Ä�°µ­µ­¤´�¦�¸ÉÅ�o¦́� 2%
Å±Ã�¦�ª·Ã���Â�nÅ¤n¡�°µ�µ¦�̧ÊÄ�°µ­µ­¤´�¦�¸É�µ 2%�°́��̧�·¨·Ã�°·¨�¢d�·¨°¨µ�·�� 
 °µ�µ¦�´��°µ­µ­¤´�¦�¸É�µ�2%�Å±Ã�¦�ª·Ã���¡�°µ�µ¦�´��4�����·�Á�}��21.05% ­nª�
°µ­µ­¤´�¦�¸É�µ�2%�°́��̧�·¨·Ã�°·¨�¢d�·¨°¨µ�·��¡�°µ�µ¦�̧Ê 3��� �·�Á�}��15.79% 
 °µ�µ¦Â���°µ­µ­¤´�¦�¸É�µ�2%�Å±Ã�¦�ª·Ã���¡�°µ�µ¦Â���8 ����·�Á�}��42.11% 
��³�¸É°µ­µ­¤´�¦�¸É�µ�2%�°́��̧�·¨·Ã�°·¨�¢d�·¨°¨µ�·��¡�°µ�µ¦�̧Ê 5��� �·�Á�}��26.32% 
 °µ�µ¦Â®o��°µ­µ­¤´�¦�¸É�µ�2%�Å±Ã�¦�ª·Ã���¡�°µ�µ¦Â���9 ����·�Á�}��47.37% Ä�
°µ­µ­¤´�¦�¸É�µ�2%�°́��̧�·¨·Ã�°·¨�¢d�·¨°¨µ�·��¡�°µ�µ¦�̧Ê 2 �� �·�Á�}��10.53 % 
 °µ�µ¦¨°��°µ­µ­¤´�¦�¸É�µ�2%�Å±Ã�¦�ª·Ã��¡��¡�°µ�µ¦¨°��3��� �·�Á�}��15.79% 
�Â¨³�°µ­µ­¤´�¦�¸É�µ�2%�°́��̧�·¨·Ã�°·¨�¢d�·¨°¨µ�·��¡�¡�°µ�µ¦ 2 �� �·�Á�}��10.53 % 
 �ºÉ��¡�°µ�µ¦Â­�¦o°��1�����·�Á�}� 5.26 %�Ä�°µ­µ­¤´�¦�¸ÉÅ�o¦́� 2%Å±Ã�¦�ª·Ã���Â�n
Å¤n¡�°µ�µ¦�̧ÊÄ�°µ­µ­¤´�¦�¸É�µ 2%�°́��̧�·¨·Ã�°·¨�¢d�·¨°¨µ�·�� 

°µ�µ¦°ºÉ��Å¤n¡�°µ�µ¦°ºÉ��Ç��µ�°µ­µ­¤´�¦�¸ÉÅ�o¥µ�´Ê�­°�Ä��µ�ª·�́¥�̧Ê 



 

 
���¸É�5 

°£·�¦µ¥�¨�­¦»��Â¨³�o°Á­�°Â�³ 

�����°£·�¦µ¥�¨ 

 �µ¦«¹�¬µª·�́¥�̧ÊÁ�}��µ¦«¹�¬µÁ�·���¨°��µ��¨·�·�Á¡ºÉ°«¹�¬µ�¹��¦³­·��·�¨�¦³®ªnµ� 2%�
°́��̧�·¨·Ã�°·¨�¢d�·¨°¨µ�·��Â¨³�2%�Å±Ã�¦�ª·Ã���Ä��µ¦¦́�¬µ jµ�¦ª¤�¹�Á¡ºÉ°«¹�¬µ�¹��ªµ¤¡¹�
¡°Ä�Ä��µ¦¦́�¬µÂ¨³�¨�oµ�Á�¸¥��¸É°µ�Á�·��¹Ê�Å�oÄ�¦³®ªnµ�Â¨³£µ¥®¨´��µ¦¦́�¬µ�Ã�¥�µ¦«¹�¬µ
Á�}��µ¦«¹�¬µÂ��­»n¤��·��d�­°��µ� (a double blind randomized controlled trial)�Á¡ºÉ°�³�ÎµÄ®oÅ�o
�o°¤¼¨�¸É�nµÁ�ºÉ°�º°Â¨³­µ¤µ¦��nª¥¨�°��·�¸É°µ��³Á�·��µ��µ�ª·�́¥Å�o� 

 5.1.1��°£·�¦µ¥�o°¤¼¨�́ÉªÅ�� 
 �o°¤¼¨�´ÉªÅ��°��¼oÁ�oµ¦nª¤Ã�¦��µ¦ª·�́¥�¤¸¦µ¥¨³Á°̧¥��́��̧Ê��º°� 
 5.1.1.1��°µ¥»  
 ¡�ªnµ�¼oÁ�oµ¦nª¤Ã�¦��µ«¹�¬µª·�́¥¤¸°µ¥»Á�¨¸É¥�40��e�Ã�¥�¼oÁ�oµ¦nª¤Ã�¦��µ¦ª·�́¥�¸É¤¸°µ¥»�o°¥
�¸É­»�¤¸°µ¥»�31��e�Â¨³�¼oÁ�oµ¦nª¤Ã�¦��µ¦ª·�́¥�¸É¤¸°µ¥»¤µ��¸É­»��50��e 
 5.1.1.2��Á¡«� 
 Ä�Ã�¦��µ¦«¹�¬µª·�́¥�̧Ê�¤¸�¼oÁ�oµ¦nª¤Ã�¦��µ¦ª·�́¥Á¡«®�·��18�����·�Á�}��94.74�% Â¨³
�¼oÁ�oµ¦nª¤Ã�¦��µ¦«¹�¬µª·�́¥Á¡«�µ¥�1 ����·�Á�}��5.26 % 
 5.1.1.3��°µ�¸¡� 
 ¡�ªnµ°µ�¸¡­nª�Ä®�nÄ�Â�n¨³�¨»n¤�́ª°¥nµ�Á�}�¡�́��µ��¦·¬´�Á�ºÉ°��µ���Å�o­nª�
Ä®�n��¸É¤µ¦́��µ¦¦́�¬µ�¸ÉÃ¦�¡¥µ�µ¨¤®µª·�¥µ¨´¥Â¤n¢jµ®¨ª�Á�}�¡�́��µ��¦·¬´� Â¨³�¨»n¤
¦°�¨�¤µÁ�}��»��¨Ä�°µ�¸¡Â¤n�oµ� Â¨³°ºÉ��Ç� 
 5.1.1.4  ¦³¥³Áª¨µ�¸ÉÁ�}� jµ 
 ¡�ªnµ°µ­µ­¤´�¦Á�oµ¦nª¤�µ�ª·�́¥¤¸¦³¥³Áª¨µ�¸ÉÁ�}� jµÁ�¨¸É¥�¸É�4 �e�Ã�¥°µ­µ­¤´�¦�¸É
¦³¥³Áª¨µÁ�}� jµ�µ�¤µ��¸É­»��º°�10��e�Â¨³�o°¥�¸É­»��º° 1 �e 
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 5.1.1.5 ���·��°�­¸�·ª� 
 °µ­µ­¤´�¦�¸ÉÁ�oµ¦nª¤�µ�ª·�́¥�¦́Ê��̧Ê�¡�ªnµ¤¸­¸�·ª­nª�Ä®�nÁ�}� Fitzpatrick skin types�3 
Â¨³�4 �Îµ�ª��10 ���Â¨³�8 ����µ¤¨Îµ�́��Á�ºÉ°��µ�Á�}�­¸�·ª�°��¦³�µ�¦Ä�Â��Á°Á�¸¥�¹É�¤¸­·ª�·ª
Á®¨º°��­nª�°µ­µ­¤´�¦°̧��1��� ¤¸­¸�·ª�µ¤ Fitzpatrick skin types �¸É 5  
 5.1.1.6  �¦·Áª�Ä�®�oµ�¸É¡�ªnµÁ�}� jµ 
 °µ­µ­¤´�¦�¸ÉÁ�oµ¦nª¤�µ�ª·�́¥�¦́Ê��̧Ê�¡��ÎµÂ®�n�¦°¥Ã¦� jµ�¸É¤µ��¸É­»��º°�¦·Áª�Â�o¤
�´Ê�­°��(malar type)�Â¨³�¡��¦·Áª��¨µ�Ä�®�oµ (centrofacial type) Á�}��ÎµÂ®�n�¦°�¨�¤µ�Â¨³
�ÎµÂ®�n��¦µ¤�(Mandibular type)��o°¥�¸É­»�� 
 5.1.1.7����·��°� jµ��¸É¦́��µ¦�¦ª�Ã�¥�wood lamp 
 °µ­µ­¤´�¦�¸ÉÁ�oµ¦nª¤�µ�ª·�́¥�¡� jµ��·��­¤ (compound type) ¤µ��¸É­»��Â¨³¡� jµ
�ºÊ��(Epidermal type)�¦°�¨�¤µ 
 5.1.1.8  �¦³ª́�· jµÄ��¦°��¦́ª 
 ¡�ªnµ�°µ­µ­¤´�¦�¸ÉÁ�oµ¦nª¤�µ�ª·�́¥¤¸­¤µ�·�Ä��¦°��¦́ªÁ�}� jµ�Â¨³Å¤n¤¸­¤µ�·�Ä�
�¦°��¦́ªÁ�}� jµ�Ä�°́�¦µ­nª��¸É�n°��oµ�Ä�¨oÁ�¸¥��´��º°��¦³¤µ�¦o°¥¨³ 50 
 5.1.1.9 ��¦³ª́�·�µ¦¦́�¬µÄ�°�̧� 
 °µ­µ­¤´�¦�¸ÉÁ�oµ¦nª¤�µ�ª·�́¥Á�¥¤¸�¦³ª́�·�µ¦¦́�¬µ jµ 10 ���Â¨³�¸ÉÅ¤nÁ�¥¦́�¬µ jµ�9��� 
 5.1.1.10 �{��́¥�¦³�»o��¸É�ÎµÄ®oÁ�·� jµ 
 ¡�ªnµÂ­�Â��Á�}��{��́¥�¸É­Îµ�´��¸É­»��¸É�n°Ä®oÁ�·� jµ�10����¦°�¨�¤µ�º°��µ¦Å�o¦́�
±°¦rÃ¤���º°��µ¦�·�¥µ�»¤�ÎµÁ�·��5 ���Â¨³�{��́¥�¸É¡�Á�}�¨Îµ�́�­»��oµ¥Ä��µ�ª·�́¥�̧Ê��º°�µ¦
�́Ê��¦¦£r��Îµ�ª� 4��� 

5.1.2��°£·�¦µ¥�¨�µ¦��¨°�� 
 5.1.2.1 Á�¦̧¥�Á�¸¥��ªµ¤Â���nµ��°��nµ¦³�́��ªµ¤Á�o¤�°� jµ (melanin index) Â¨³
¦³�́��ªµ¤¦»�Â¦��°� jµ�(melasma area and severity index) Ä�¦³®ªnµ��µ¦¦́�¬µÂ¨³®¨´��µ¦
¦́�¬µÁ�¦̧¥�Á�¸¥��´��n°��µ¦¦́�¬µ£µ¥Ä��¨»n¤��°��¨»n¤��¨°��¸ÉÅ�o 2% °́��̧�·¨·Ã��·¨�¢d�·¨°¨µ�·��
Â¨³�¨»n¤Á�¦̧¥�Á�¸¥��¸ÉÅ�o�2%�Å±Ã�¦�ª·Ã�� 
 �µ��µ¦ª·Á�¦µ³®rÁ�¦̧¥�Á�¸¥��nµ¦³�́��ªµ¤Á�o¤�°� jµ�Â¨³�nµ¦³�́��ªµ¤¦»�Â¦��°�
 jµ�Ä�¦³®ªnµ��µ¦¦́�¬µÁ�¦̧¥�Á�¸¥��´��n°��µ¦¦́�¬µ£µ¥Ä��¨»n¤���Ä�®�oµÂ�n¨³�oµ��¸ÉÅ�o­µ¦�́ª
Á�̧¥ª�´��Ã�¥Ä�o­�·�· Paired t-test ¡�ªnµ�¦̧¤ 2%�°́��̧�·¨·Ã�°·¨�¢d�·¨°¨µ�·��Â¨³�¦̧¤ 2%�Å±Ã�¦
�ª·Ã���­µ¤µ¦�¨�¦³�́��ªµ¤Á�o¤�°� jµÅ�o°¥nµ�¤¸�́¥­Îµ�´��µ�­�·�·�¸É¦³�́��ªµ¤Á�ºÉ°¤´É��99%����
(p < .01)��́Ê�Â�n­´��µ®r�¸É­°�®¨´�Á�oµ¦nª¤�µ¦¦́�¬µ ���¹�­´��µ®r­»��oµ¥�¸É�µ¥µ (­´��µ®r�¸É 12) 
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 �µ��¨¦³�́��ªµ¤Á�o¤�°� jµÂ¨³¦³�́��ªµ¤¦»�Â¦��°� jµÄ�¦³¥³®¨´��µ�®¥»��µ¥µ
­´��µ®r�¸É 14��È¡�ªnµÂ¤o�nµ¦³�́��ªµ¤Á�o¤�°� jµÂ¨³¦³�́��ªµ¤¦»�Â¦��°� jµÄ��´Ê�­°��¨»n¤�Ä�
¦³¥³®¨´�®¥»�¥µ�³¤¸�nµÁ¡·É¤�¹Ê�Ä��»��nµ�°��´Ê�­°��¨»n¤�Â�nÁ¤ºÉ°�Îµ�nµÄ�¦³¥³®¨´��µ�®¥»�¥µ
­´��µ®r�¸É 14 ¤µÁ�¦̧¥�Á�¸¥��´��n°��µ¦¦́�¬µ��È¥´�¡�ªnµ¤¸�ªµ¤Â���nµ�°¥nµ�¤¸�́¥­Îµ�´��µ�­�·�·�¸É
¦³�́��ªµ¤Á�ºÉ°¤´É��99%�(p < .01) 
 5.1.2.2 Á�¦̧¥�Á�¸¥��¦³­·��·�¨Ä��µ¦¦́�¬µ jµ¦³®ªnµ��¨»n¤�Ã�¥Á�¸¥��µ��nµÁ�¨¸É¥
�ªµ¤Â���nµ��°��nµ¦³�́��ªµ¤Á�o¤�°� jµ (melanin index) Â¨³¦³�́��ªµ¤¦»�Â¦��°� jµ�
(melasma area and severity index)��́Ê�Â�nÁ¦·É¤¦́�¬µ (­´��µ®r�¸É 0)����¹�­´��µ®r�¸É®¥»��µ¥µ (­´��µ®r
�¸É 12) ¦³®ªnµ��¨»n¤��¨°��¸ÉÅ�o 2% °́��̧�·¨·Ã��·¨�¢d�·¨°¨µ�·��Â¨³�¨»n¤Á�¦̧¥�Á�¸¥��¸ÉÅ�o�2%�
Å±Ã�¦�ª·Ã�� 
 �µ��µ¦Á�¦̧¥�Á�¸¥��ªµ¤Â���nµ��°��nµ¦³�́��ªµ¤Á�o¤�°� jµÄ��nª��µ¦¦́�¬µÁ�¸¥�
�´��n°��µ¦¦́�¬µ�¡�ªnµ�¦³­·��·�¨�°� 2%�Å±Ã�¦�ª·Ã���Ä��µ¦¨��ªµ¤Á�o¤�°� jµÅ�o¤µ��ªnµ 
2%�°́��̧�·¨·Ã�°·¨�¢d�·¨°¨µ�·��Â���nµ�°¥nµ�¤¸�́¥­Îµ�´��µ�­�·�·��́Ê�Â�n­´��µ®r�¸É 4����¹�­´��µ®r 
12 ­´��µ®r­»��oµ¥�¸É�µ¥µ�Ã�¥Ä�o­�·�· Paired T-test� 
 ­nª��¨�µ¦Á�¦̧¥�Á�¸¥��ªµ¤Â���nµ��°��nµ¦³�́��ªµ¤¦»�Â¦��°� jµÄ��nª��µ¦¦́�¬µ
Á�¸¥��´��n°��µ¦¦́�¬µ�¡�ªnµ�¦³­·��·�¨Ä��µ¦¨�¦³�́��ªµ¤¦»�Â¦��°� jµÃ�¥�2%�Å±Ã�¦�ª·Ã���
¤µ��ªnµ 2%�°́��̧�·¨·Ã�°·¨�¢d�·¨°¨µ�·��Â���nµ�°¥nµ�¤¸�́¥­Îµ�´��µ�­�·�·Ä�­´��µ®r�¸É 2�Â¨³�4 
Â¨³Á¦·É¤¤¸�¦³­·��·�¨Å¤nÂ���nµ�°¥nµ�¤¸�́¥­Îµ�´��µ�­�·�·Ä��µ¦¨�¦³�́��ªµ¤¦»�Â¦��°� jµ�µ�
­µ¦�´Ê�­°��́ª�̧Ê�́��µ�­´��µ®r�¸É 8 ���¹�­´��µ®r­»��oµ¥�°��µ¦�µ¥µ(­´��µ®r�¸É 12)��¨�µ¦ª·�́¥�̧Ê
­°��¨o°��´��µ�ª·�́¥�n°�®�oµ�̧Ê�(Bissett et al., 2009) �¸É�¦³Á¤·�¦¼�£µ¡Ã�¥�¼­´�­nª��¸É¨�¨��°�
Á¤È�­¸��Ä�®�oµ�°�®�·��µª�̧É�»i�Ã�¥Ä�o 1%�°́��̧�·¨·Ã�°·¨�¢d�·¨°¨µ�·��¦nª¤�´� 5%�Å�°µ�·�µ¤µ¥�r�
Á�¦̧¥�Á�¸¥��´��5%�Å�°µ�·�µ¤µ¥�r�Â¨³�¥µ®¨°��¡�ªnµ�Ä�®�oµ�oµ��¸É¤¸­nª��­¤�°�°́��·�·¨·Ã�°·¨�
¢d�·¨°¨µ�·���³¡�­´�­nª�Á¤È�­¸�¸É¨�¨�Ã�¥�µ¦�¦³Á¤·��µ�¦¼�£µ¡°¥nµ�¤¸�́¥­Îµ�´�Á¤ºÉ°Á�¸¥��´�
Å�°µ�·�µ¤µ¥�rÂ¨³¥µ®¨°���¸É­´��µ®r�¸É 8  
 �¹É�Ä��µ¦��¨°��̧Ê�µ¦Á�¦̧¥�Á�¸¥��nµ�ªµ¤Â���nµ�¦³�́��ªµ¤Á�o¤�°� jµÂ¨³¦³�́�
�ªµ¤¦»�Â¦��°� jµ¦³®ªnµ��¨»n¤��¨°�Â¨³�¨»n¤Á�¦̧¥�Á�¸¥��¤¸�nµÂ���nµ�°¥nµ�¤¸�́¥­Îµ�´��µ�­�·�·
Ä�­´��µ®r�¸ÉÂ���nµ��´��°µ�Á�}�Å�Å�oªnµ��µ¦�¦³Á¤·�¦³�́��ªµ¤¦»�Â¦��°� jµ�°��µ¦��¨°��̧Ê
�́Ê��Ä�oÂ¡�¥r�·ª®�́� 2�����¦³Á¤·��ªµ¤¦»�Â¦��°� jµ�¸É¨�¨��oª¥ Melasma Area and Severity 
Index Â���nµ��´��µ¦�¦³Á¤·��ªµ¤Á�o¤�°� jµ��¸ÉÄ�o�µ¦�¦³Á¤·��oª¥Á�¦ºÉ°�¤º°�Mexameter®�MX18 
�¹É��nµ�¸ÉÅ�o�³°°�¤µÁ�}��́ªÁ¨���¹��ÎµÄ®o�¨��¨°�°°�¤µÂ���nµ��´��Â�n�´Ê��̧ÊÁ¤ºÉ°�¼�µ��¨�µ¦ª·�́¥
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Ã�¥¦ª¤�¨´�¬�³�¦µ¢Â�ªÃ�o¤�°��´Ê�¦³�́��ªµ¤Á�o¤�°� jµÂ¨³�ªµ¤¦»�Â¦��°� jµ¤¸Â�ªÃ�o¤
¨�¨�Å�Ä��·«�µ�Á�̧¥ª�´� 
 5.1.2.3��Á�¦̧¥�Á�¸¥��µ¦�¨´�Á�}��ÊÎµ�°� jµ®¨´��µ�®¥»��µ¥µ�́Ê�Â�n­´��µ®r�¸É 12����¹�
­´��µ®r�¸É 14 £µ¥Ä�Â�n¨³�¨»n¤�Ã�¥ª·Á�¦µ³®r�µ��nµÁ�¨¸É¥�ªµ¤Â���nµ��°��nµ¦³�́��ªµ¤Á�o¤�°� jµ 
(Melanin Index) Â¨³¦³�́��ªµ¤¦»�Â¦��°� jµ�(melasma area and severity index)�Ä��¨»n¤��¨°�
�¸ÉÅ�o 2% °́��̧�·¨·Ã��·¨�¢d�·¨°¨µ�·��Â¨³�¨»n¤Á�¦̧¥�Á�¸¥��¸ÉÅ�o�2%�Å±Ã�¦�ª·Ã�� 
 �µ��µ¦Á�¦̧¥�Á�¸¥��nµÁ�¨¸É¥�ªµ¤Â���nµ��°�¦³�́��ªµ¤Á�o¤�°� jµ�Â¨³¦³�́��ªµ¤
¦»�Â¦��°� jµ£µ¥Ä��¨»n¤����¦¹É�Ä�®�oµ�°��¨»n¤��¨°��¸ÉÅ�o 2%�°́��̧�·¨·Ã�°·¨�¢d�·¨°¨µ�·��Â¨³�
�¨»n¤Á�¦̧¥�Á�¸¥��2%�Å±Ã�¦�ª·Ã���Á�¸¥��´�®¨´��µ�®¥»��µ¥µÄ�­´��µ®r�¸É 12����¹�­´��µ®r�¸É 14�
Ã�¥Ä�o­�·�·�Paired t-test�Ä��µ¦�Îµ�ª��¡�ªnµ¤¸�µ¦Á¡·É¤�¹Ê��°��´Ê�¦³�́��ªµ¤Á�o¤�°� jµÂ¨³¦³�́�
�ªµ¤¦»�Â¦��°� jµ£µ¥Ä��¨»n¤�¸ÉÅ�o¦́��µ¦�µ¥µÂ�n¨³�oµ�°¥nµ�¤¸�́¥­Îµ�´��µ�­�·�·�Â�n�´Ê��̧Ê¦³�́�
�ªµ¤Á�o¤�°� jµÂ¨³¦³�́��ªµ¤¦»�Â¦��°� jµÄ��nª��·��µ¤�¨®¨´��µ�®¥»��µ¥µÄ�°µ­µ­¤´�¦
�¼oÁ�oµ¦nª¤�µ�ª·�́¥¥´�¤¸�nµ�¸É�ÉÎµ�ªnµ�n°��µ¦¦́�¬µ� 
 5.1.2.4��Á�¦̧¥�Á�¸¥��µ¦�¨´�Á�}��ÊÎµ�°� jµ®¨´��µ�®¥»��µ¥µÄ�­´��µ®r�¸É 12����¹�
­´��µ®r�¸É 14�Ä�¦³®ªnµ��¨»n¤�Ã�¥ª·Á�¦µ³®r�µ��nµÁ�¨¸É¥�ªµ¤Â���nµ��°��nµ¦³�́��ªµ¤Á�o¤�°� jµ 
(melanin index) Â¨³¦³�́��ªµ¤¦»�Â¦��°� jµ�(melasma area and severity Index)�¦³®ªnµ��¨»n¤
��¨°��¸ÉÅ�o�2% °́��̧�·¨·Ã�°·¨�¢d�·¨°¨µ�·��Â¨³�¨»n¤Á�¦̧¥�Á�¸¥� 2%�Å±Ã�¦�ª·Ã�� 
 �µ��µ¦Á�¦̧¥�Á�¸¥��µ¦�¨´�Á�}��ÊÎµ�°� jµÁ�¸¥��´�¦³®ªnµ��¨»n¤ 2% Å±Ã�¦�ª·Ã���
Â¨³�2%�°́��̧�·¨·Ã�°·¨�¢d�·¨°¨µ�·��Ã�¥Ä�o­�·�· Paired t-test�ª·Á�¦µ³®r�µ��nµÁ�¨¸É¥�ªµ¤Â���nµ�
�°��nµ¦³�́��ªµ¤Á�o¤�°� jµ�Ä�­´��µ®r�¸É�12�(­´��µ®r­»��oµ¥�¸É�µ¥µ)��´�­´��µ®r�¸É 14 (­´��µ®r
­»��oµ¥�°�Ã�¦��µ¦ª·�́¥)�Ã�¥¡�ªnµ�nµÁ�¨¸É¥¦³�́��ªµ¤Á�o¤�°� jµ��Ä�®�oµ�oµ��¸É�µ 2%�Å±Ã�¦
�ª·Ã���¤¸�µ¦Á¡·É¤�¹Ê�°¥nµ�¤¸�́¥­Îµ�´��µ�­�·�·Á¤ºÉ°Á�¸¥��´��oµ��¸É�µ 2%�°́��̧�·¨·Ã�°·¨�¢d�·¨°¨µ�·��
�¹É��nµÁ�¨¸É¥�ªµ¤Â���nµ��°�¦³�́��nµ�ªµ¤Á�o¤�°� jµ�¸ÉÁ¡·É¤�¹Ê��o°¥�ªnµÄ��¨»n¤��¨°��̧Ê 
 ­nª��¨�µ¦ª·Á�¦µ³®rÁ�¦̧¥�Á�¸¥��nµÁ�¨¸É¥�ªµ¤Â���nµ��°��nµ¦³�́��ªµ¤¦»�Â¦��°�
 jµ¦³®ªnµ� 2%Å±Ã�¦�ª·Ã���Â¨³�2%�°́��̧�·¨·Ã�°·¨�¢d�·¨°¨µ�·��®¨´��µ�®¥»��µ¥µ­°�­´��µ®r�
¡�ªnµÅ¤n¤¸�ªµ¤Â���nµ�°¥nµ�¤¸�́¥­Îµ�´��µ�­�·�· 
 5.1.2.5  �µ¦Á�¦̧¥�Á�¸¥��ªµ¤¡¹�¡°Ä��°�°µ­µ­¤´�¦�¸É¤¸�n°�¦³­·��·�¨Ä��µ¦¦́�¬µ
 jµ¦³®ªnµ��¦¹É�Ä�®�oµ�¸ÉÅ�o¦́��µ¦¦́�¬µ�oª¥ 2%�Å±Ã�¦�ª·Ã���Â¨³�¦¹É�Ä�®�oµ�¸ÉÅ�o¦́��µ¦¦́�¬µ
�oª¥ 2%�°́��̧�·¨·Ã�°·¨�¢d�·¨°¨µ�·�� 



 56 

 �¨�µ¦ª·Á�¦µ³®r�o°¤¼¨�ªµ¤¡¹�¡°Ä��°�°µ­µ­¤´�¦�n°�¦³­·��·�¨Ä��µ¦¦́�¬µ jµ
¦³®ªnµ�Ä�®�oµ�´Ê�­°��oµ��Ã�¥�¨¦ª¤­nª�Ä®�n�°�Á���r¦³�́��³Â���°�­µ¦�´Ê�­°��³°¥¼nÄ�
¦³�́��µ��¨µ��¹��n°��oµ�¤µ��Ã�¥¡�ªnµ°µ­µ­¤´�¦¤¸�ªµ¤¡¹�¡°Ä��n°�¦³­·��·�¨Ä��µ¦¦́�¬µ
 jµ��Ä�®�oµ�¸ÉÅ�o¦́��µ¦¦́�¬µ�oª¥ 2%�Å±Ã�¦�ª·Ã����¨­nª�Ä®�n�³¡�Ä�¦³�́�Á���r�n°��oµ�¤µ�
Â�nÄ���³�¸ÉÄ�®�oµ�oµ��¸ÉÅ�o¦́��µ¦¦́�¬µ�oª¥ 2%�°́��̧�·¨·Ã�°·¨�¢d�·¨°¨µ�·���¨¦³�́��ªµ¤¡¹�
¡°Ä�­nª�Ä®�n�³°¥¼nÄ�¦³�́�Á���r�µ��¨µ��Â�nÁ¤ºÉ°�Îµ�o°¤¼¨�´Ê�®¤��°�¦³�́��ªµ¤¡¹�¡°Ä�Ä�
�µ¦¦́�¬µ jµ�¤µª·Á�¦µ³®r�¦³¤ª¨�¨Ã�¥­�·�·�wilcoxson sign rank test ¡�ªnµÅ¤n¤¸�ªµ¤Â���nµ�
°¥nµ�¤¸�́¥­Îµ�´��µ�­�·�·¦³®ªnµ�­µ¦�´Ê�­°��̧Ê 
 5.1.2.6 ��µ¦Á�¦̧¥�Á�¸¥��¨�oµ�Á�¸¥��¸É¡�Ä�°µ­µ­¤´�¦�¼oÁ�oµ¦nª¤�µ�ª·�́¥�¦³®ªnµ��¦¹É�
Ä�®�oµ�¸ÉÅ�o¦́��µ¦¦́�¬µ�oª¥ 2%�Å±Ã�¦�ª·Ã���Â¨³�¦¹É�Ä�®�oµ�¸ÉÅ�o¦́��µ¦¦́�¬µ�oª¥ 2%�°́��̧�·¨·
Ã�°·¨�¢d�·¨°¨µ�·��  
 �¨�oµ�Á�¸¥��¸É¡�Å�oÄ��µ¦«¹�¬µ�¦́Ê��̧Ê¡�ªnµ�Ä�®�oµ�oµ��¸ÉÅ�o¦́��µ¦¦́�¬µ�oª¥ 2%�
Å±Ã�¦�ª·Ã���³¡��¨�oµ�Á�¸¥��¸É¤µ��ªnµÄ�®�oµ�oµ��¸ÉÅ�o¦́��µ¦¦́�¬µ�oª¥ 2%�°́��̧�·¨·Ã�°·¨¢d�·¨°
¨µ�·��Ã�¥¡�°µ�µ¦Â��,�´�¤�·ªÂ®o�Â¨³¨°���Ä�®�oµ°µ­µ­¤´�¦�´Ê�­°��oµ��Â�n�³¡�°µ�µ¦
�oµ�Á�¸¥��´Ê��4 ��·���Ä�®�oµ�¸ÉÅ�o¦́� 2%�Å±Ã�¦�ª·Ã��Á�}��Îµ�ª��¸É¤µ��ªnµ�°̧��´Ê�¡�°µ�µ¦Â­�
¦o°�Â¨³�ºÉ���Ä�®�oµ�oµ��¸ÉÅ�o¦́� 2% Å±Ã�¦�ª·Ã����Îµ�ª� 2�Â¨³ 1 �� �µ¤¨Îµ�́��Ä���³�¸ÉÅ¤n
¡�°µ�µ¦�´Ê�­°��̧Ê��Ä�®�oµ�°�°µ­µ­¤´�¦�¸ÉÅ�o¦́� 2%�°́��̧�·¨·Ã�°·¨�¢d�·¨°¨µ�·���¹É�°µ�µ¦
�oµ�Á�¸¥�Ä��µ¦«¹�¬µ�¦́Ê��̧Ê­µ¤µ¦�®µ¥Å�oÁ°�Ã�¥Å¤n�o°��Îµ�µ¦¦́�¬µ®¨´��µ�­·Ê�­»��µ¦�µ¥µÄ�
­´��µ®r�¸É 12�Å� 

�����­¦»��¨�µ¦ª·�´¥ 

�.2.1 �Ä�Â�n�¨�µ¦¦́�¬µ jµÂ¨³¦³¥³Áª¨µ�µ¦°°�§��·Í�°� 2% °´��·�·¨·Ã�°·¨�¢d�·¨°¨µ�·� 
 �µ¦�µ�¦̧¤�2 % °́��̧�·¨·Ã�°·¨�¢d�·¨°¨µ�·��¤¸�ªµ¤­µ¤µ¦�Ä��µ¦¦́�¬µ jµÃ�¥¨��´Ê�¦³�́�
�ªµ¤Á�o¤Â¨³¦³�́��ªµ¤¦»�Â¦��°� jµ�°̧��´Ê�¦³¥³Áª¨µÄ��µ¦°°�§��·ÍÄ��µ¦¨�¦³�́��ªµ¤Á�o¤
�°� jµÂ¨³¦³�́��ªµ¤¦»�Â¦��°� jµ�¸É­µ¤µ¦�Â­��Ä®oÁ®È��¹��ªµ¤Â���nµ�°¥nµ�¤¸�́¥­Îµ�´��µ�
­�·�·�Ä�¦³¥³Áª¨µ�́Ê�Â�nÄ�­´��µ®r�¸É�2��°��µ¦¦́�¬µ 
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�.2.2��Ä�Â�n�¦³­·��·�¨Ä��µ¦¦́�¬µ jµÂ¨³�µ¦�¨´�Á�}��ÊÎµ�°� jµ®¨´�®¥»�¥µ����°´��·�·¨·
Ã�°·¨�¢d�·¨°¨µ�·��Á¤ºÉ°Á�̧¥��´��2% Å±Ã�¦�ª·Ã�� 
 ¡�ªnµ��¦³­·��·�¨�°� 2%°́��̧�·¨·Ã�°·¨�¢d�·¨°¨µ�·� Ä��µ¦¦́�¬µ jµ�́Ê��o°¥�ªnµ 2%�
Å±Ã�¦�ª·Ã���­nª��¨�µ¦�¨´�Á�}��ÊÎµ�°� jµ�¡�¤¸�µ¦Á¡·É¤�¹Ê��°�¦³�́��ªµ¤Á�o¤ jµÂ¨³¦³�́�
�ªµ¤¦»�Â¦��°� jµ�´Ê�­°��¨»n¤®¨´��µ�®¥»�¥µ�Â�nÁ¤ºÉ°�Îµ�µ¦Á�¦̧¥�Á�¸¥��µ¦�¨´�Á�}��ÊÎµ�°� jµ
¦³®ªnµ��¨»n¤��¨»n¤�¸ÉÅ�o¦́��2%�°́��̧�·¨·Ã�°·¨�¢d�·¨°¨µ�·�¤¸�µ¦Á¡·É¤�¹Ê�¦³�́��ªµ¤Á�o¤�°� jµ�o°¥
�ªnµ�¨»n¤ 2%�Å±Ã�¦�ª·Ã��°¥nµ�¤¸�́¥­Îµ�´��µ�­�·�·� 

5.2.3��Ä�Â�n�¨�oµ�Á�¸¥�Ä��µ¦¦́�¬µ jµ� 
 ¡�ªnµ�¨�oµ�Á�¥̧��¸É¡�Å�o�o°¥�ªnµÄ��oµ��¸ÉÅ�o¦́��µ¦¦́�¬µ�oª¥ 2%�°́��̧�·¨·Ã�°·¨�¢d�·¨°¨µ�·� 
 �µ��o°¤¼¨�´Ê�®¤���µ¦�µ�¦̧¤ 2%�°́��̧�·¨·Ã�°·¨¢d�·¨�°¨µ�·��¤¸�¦³­·��·�¨Ä��µ¦¦́�¬µ
 jµ�Â�n¡�ªnµ�o°¥�ªnµÁ¤ºÉ°Á�¦̧¥�Á�¸¥��´� 2%�Å±Ã�¦�ª·Ã���Â�n¡�ªnµ¤¸�o°�̧Ä��µ¦�nª¥�³¨°�µ¦
�¨´�Á�}��ÊÎµ�°� jµ�Á¤ºÉ°Á�¸¥�¦³�́��ªµ¤Á�o¤�°� jµ�¸ÉÁ¡·É¤�¹Ê�®¨´�®¥»�¥µ�´� 2%�Å±Ã�¦�ª·Ã���°̧�
�´Ê�¡��¨�oµ�Á�¸¥��¸É�o°¥�ªnµÅ±Ã�¦�ª·Ã���¸ÉÁ�}��µ¦¦́�¬µ¤µ�¦�µ��{��»�´��Á�ºÉ°��µ� jµÁ�}�Ã¦��¸É
¦́�¬µÄ®o®µ¥�µ�Å�o¥µ���o°�Ä�oÁª¨µÄ��µ¦¦́�¬µ�µ��Â¨³¤¸Ã°�µ­�¨´�Á�}��ÊÎµ�n°¥��¹��¨nµªÅ�oªnµ�
�µ¦�µ�¦̧¤�2% °́��̧�·¨·Ã�°·¨�¢d�·¨°¨µ�·�°µ��³Á�}�°̧��µ�Á¨º°�®�¹É�®¦º°°µ��Îµ¤µÁ�}��µ¦¦́�¬µ
¦nª¤Á¡ºÉ°�nª¥¨��µ¦�¨´�Á�}��ÊÎµ�°� jµ�¸É¤¸¦³¥³Áª¨µ�µ¦�ÎµÁ�·�Ã¦��¸É¥µª�µ� 

��3���o°Á­�°Â�³ 

�µ��µ¦«¹�¬µ�µ�ª·�́¥Ä��¦́Ê��̧Ê�¡�ªnµ¤¸�o°Á­�°Â�³�¸É­µ¤µ¦��ÎµÅ�«¹�¬µ�n°Á¡ºÉ°�n°Ä®oÁ�·�
°��r�ªµ¤¦¼oÄ®¤n�Å�oÂ�n 

 5.3.1 �¨»n¤�¦³�µ�¦��ª¦�Îµ�µ¦«¹�¬µª·�́¥Ä��¨»n¤�́ª°¥nµ��¸É¤µ��¹Ê�Á¡ºÉ°�¦³­·��·�¨�µ¦
¦́�¬µ�¸É�´�Á�� 

 5.3.2 ¦³¥³Áª¨µÄ��µ¦ª·�´¥� 
 5.3.2.1 �Á¡·É¤¦³¥³Áª¨µÄ��µ¦«¹�¬µ�Á¡ºÉ°«¹�¬µ�¹��¦³­·��·�¨Ä��µ¦¦́�¬µ jµ�¸ÉÁ¡·É¤�¹Ê�

�µ¤¦³¥³Áª¨µ®¦º°Å¤n 
 5.3.2.2  Á¡·É¤¦³¥³�·��µ¤�¨�µ¦¦́�¬µÄ�¦³¥³Áª¨µ�¸É�µ��¹Ê��Á¡ºÉ°«¹�¬µ�¹��µ¦�¨´�Á�}�

�ÊÎµ�°� jµ 
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 5.3.3 ª·�¸�µ¦«¹�¬µª·�´¥�Ã�¥«¹�¬µª·�́¥ 
 5.3.3.1 ��ª¦�Îµ�µ¦«¹�¬µ�°́��̧�·¨·Ã�°·¨�¢d�·¨°¨µ�·¨�Ã�¥�µ¦Á�¦̧¥�Á�¸¥��µ¦Ä�o °́��̧

�·¨·Ã�°·¨�¢d�·¨°¨µ�·��¦nª¤�´� Å±Ã�¦�ª·Ã����¹É�Á�}��µ¦¦́�¬µ¤µ�¦�µ��Á�¸¥��´��Å±Ã�¦�ª·Ã��
°¥nµ�Á�̧¥ª�Á¡ºÉ°«¹�¬µ�¨�µ¦¦́�¬µ jµÄ®o�´�Á��¥·É��¹Ê� 

 5.3.3.2���ª¦�Îµ�µ¦«¹�¬µª·�́¥Ã�¥Ä�o�ªµ¤Á�o¤�o��°��°́��̧�·¨·Ã�°·¨�¢d�·¨°¨µ�·���¸É
Â���nµ��´�Á¡ºÉ°�¨�µ¦«¹�¬µ�¸É�´�Á���¹Ê� 
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1. �oµ¡Á�oµ¥·�¥°¤Á�oµ¦nª¤Ã�¦��µ¦ª·�´¥�°���µ¥Â¡�¥r�µ�¦·���d¨´���µ�¦�(®´ª®�oµÃ�¦��µ¦)�Á¦ºÉ°��µ¦«¹�¬µÁ�¦̧¥�Á�¸¥�
�¦³­·��·�¨�°��2%�°́��¸�·¨·Ã�°·¨�¢d�·¨°¨µ�·��Â¨³ 2%�Å±Ã�¦�ª·Ã��Ä��µ¦¦́�¬µ jµ�oª¥�ªµ¤­¤´�¦Ä��Ã�¥¤·Å�o¤¸�µ¦�´��´��
®¨°�®¨ª�Â�n�¦³�µ¦Ä��Â¨³¡¦o°¤�³Ä®o�ªµ¤¦nª¤¤º°Ä��µ¦ª·�´¥ 

2.��oµ¡Á�oµÅ�o¦́��µ¦°�·�µ¥Â¨³�°��o°­�­´¥�µ��¼oª·�´¥Á�¸É¥ª�´�ª́��»�¦³­��r�µ¦ª·�´¥�ª·�¸�µ¦ª·�´¥��ªµ¤�¨°�£́¥�¦ª¤�¹�
°µ�µ¦�®¦º°°́��¦µ¥�¸É°µ�Á�·��¹Ê��°̧��´Ê��¦³Ã¥��r�¸É�³Å�o¦́��µ��µ¦ª·�´¥�Ã�¥¨³Á°̧¥�Â¨oª�µ¤Á°�­µ¦�¸ÊÂ���¼oÁ�oµ¦nª¤�µ�ª·�´¥ 

3. �oµ¡Á�oµÅ�o¦́��µ¦¦́�¦°��µ��¼oª·�´¥ªnµ��³Á�È��o°¤¼¨­nª��´ª�°��oµ¡Á�oµÁ�}��ªµ¤¨´���³Á�d�Á�¥Å�oÁ�¡µ³Ä�¦¼�Â���°�
�µ¦­¦»��¨�µ¦ª·�´¥Á�nµ�´Ê� 

4. �oµ¡Á�oµÅ�o¦́��µ¦¦́�¦°��µ��¼oª·�´¥ªnµ ®µ�Á�·�°́��¦µ¥Ä��Ç��µ��µ¦ª·�´¥��¼oª·�´¥�³¦́��·��°��nµ¦́�¬µ¡¥µ�µ¨�¸ÉÁ�}��¨
­º�Á�ºÉ°��µ��µ¦ª·�´¥�¸Ê 

5.��oµ¡Á�oµÅ�o¦́��¦µ�ªnµ��oµ¡Á�oµ¤¸­·��·�¸É�³�°��´ª°°��µ��µ¦ª·�´¥�¦́Ê��¸ÊÁ¤ºÉ°Ä��ÈÅ�o�Ã�¥Å¤n¤¸�¨�¦³��Ä�Ç�n°�µ¦
¦́�¬µ¡¥µ�µ¨�µ¤­·��·Í�¸É�oµ¡Á�oµ�ª¦Å�o¦́� 
����������������oµ¡Á�oµÅ�o°nµ�Â¨³Á�oµÄ��o°�ªµ¤�µ¤®�´�­º°�¸ÊÂ¨oª��¹�Å�o¨�¨µ¥¤º°�ºÉ°ÅªoÁ�}�­Îµ�´��¡¦o°¤�´�®´ª®�oµÃ�¦��µ¦ª·�´¥Â¨³
¡¥µ�� 

 ¨��ºÉ°��������������������������������������¼o¥·�¥°¤/�¼o���¦°� 
                                                                                                                                            (�������������������������������������� ) 
������������������������������������������������������������������������������������������������������������������������������������¨��ºÉ°��������������������������������������®´ª®�oµÃ�¦��µ¦ 
��������������������������������������������������������������������������������������������������������������������������������������������(�µ¥Â¡�¥r��µ�¦·���d¨´���µ�¦) 
                                                                                                                   �����������������¨��ºÉ°���������������������������������������¡¥µ� 
������������������������������������������������������������������������������������������������������������������������������������������� (���������������������������������������)� 
                                                                                                                   �����������������¨��ºÉ°���������������������������������������¡¥µ� 
������������������������������������������������������������������������������������������������������������������������������������������  (���������������������������������������)� 
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£µ���ª��� 

Â���´��¹��o°¤¼¨Ã�¦��µ¦ª·�́¥ 

Â��­°��µ¤Ä�ª´�Â¦��̧É¤µ�Îµ�µ¦¦́�¬µ 
Á¨��¸ÉÂ���´��¹��o°¤¼¨�������������������� 

�o°¤¼¨�́ÉªÅ��°��¼o�iª¥�(patient demographic information) 
Á�¡µ³Á�oµ®�oµ�̧É 
1.�ª́��Á�º°���e��¸ÉÁ�È��o°¤¼¨����������������������������������������������������������� 
2. �ºÉ°/�µ¤­�»¨���������������������������������������������°µ¥»�����������e 
3. Á¨��¸ÉÃ¦�¡¥µ�µ¨/ HN����������������������������������� 
4. �oµ�Á¨��¸É�������������������������������������������������������������������������������Á�°¦rÃ�¦«´¡�r����������������������������� 
5. Á¡«�����.�µ¥�����������®�·����������� 
6. °µ�¸¡�������������1��oµ¦µ��µ¦����������������������2�¡�́��µ�Á°���������������3. Â¤n�oµ�������������������������������������������������������   

��������4.�́�Á¦̧¥���́�«¹�¬µ����������5. �·��µ¦­nª��́ª��������������6. °ºÉ��Ç 
7.¦³¥³Áª¨µ�¸ÉÁ�}� jµ�(�e)������ 
8. �¦³ª́�·��Ä��¦°��¦́ªÁ�}� jµ�����������1��¤¸������������2.�Å¤n¤ ̧
9. �{��́¥�¦³�»o��¸É�ÎµÄ®oÁ�·� jµ 
�������������������������1.��́Ê��¦¦£r               �������..2. �µ¦Å�o¦́�±°¦rÃ¤���������3���µ¦Å�o¦́�Â­�Â�� 
                .��.4.��µ¦Ä�oÁ�¦ºÉ°�­Îµ°µ� ��������5��¥µ�´��´����������������������6.�¥µ�¸É¤¸��·�¦·¥µ�´�Â­� 
10.��¦³ª́�·�µ¦¦́�¬µ�¸ÉÁ�¥Å�o¦́�¤µ�n°����������������1��Á�¥���������������������������2��Å¤nÁ�¥� 
11. ��·��°� jµ�ÎµÂ���oª¥�µ¦�¦ª��wood�s lamp 
      ��.1�epidermal type 
      ��.2.mixed type(epidermal � dermal)�type������ 
�  
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Â��­°��µ¤Ä�ª´�Â¦��̧É¤µ�Îµ�µ¦¦́�¬µ (�n°) 

12. �ÎµÂ����·��°� jµ�µ¤�¦·Áª��¸ÉÁ�}� 
��������.1.centrofacial type 
      ��.2.malar type 
      ��.3.mandibular type��� 
13. �ÎµÂ����·��°�­¸�·ª�µ¤skin photo type �.2,�3,�.4,�.5 
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£µ���ª��� 

�´��¹��¨�µ¦��¨°� 

�µ¦�¦³Á¤·��¦³­·��·£µ¡�µ¦¦́�¬µ 
1. MASI score Rt.=����Lt.=����� 

Melasma area (A) 

%Area 
Involvement 

right left 
Frontal(f) 

15% 
Malar(m) 

30% 
Chin(c) 

5% 
Frontal(f) 

15% 
Malar(m) 

30% 
Chin(c) 

5% 
No 

involvement=0 
      

0%-9% = 1 
      

10%-29% =2 
      

30%-49% =3 
      

50%-69% = 4 
      

70%-89% =5 
      

90%-100% =6 
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Severity index 
Homogeneity (H) 

 
 
 
 
 
 
 
 
 

Homogeneity(H) 
right left 

Frontal(f) Malar(m) Chin (c) Frontal(f) Malar(m) Chin (c) 

Absent=0 
 
 

   
  

Slight=1 
 
 

   
  

Mild=2 
 
 

   
  

Marked=3 
 
 

   
  

Maximum/ 
severe=4 
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Darkness (D) 

Darkness 
(D) 

 

right left 

Frontal(f) Malar(m) Chin(c) Frontal(f) Malar(m) Chin(c) 

Absent=0       
Slight=1       
Mild=2       

Marked=3       
Maximum/ 
Severe=4 

      

Melanin index(MI)���.(by mexameter) 

Right malar Left malar 
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Â��¢°¦r¤�¦³Á¤·��¨�µ¦¦́�¬µÃ�¥¦ª¤ (global evaluation) 

Ã�¥Â¡�¥r���̧É 1 

�ªµ¤¡¹�¡°Ä�
�µ��¨�µ¦¦́�¬µ
Ã�¥¦ª¤ 

 

°¥¤µ� 
(1) 

Very poor 
0-20% 

�n°��oµ��o°¥ 
(2) 

Poor 
21-40% 

�µ��¨µ� 
(3) 

Fair 
41-60% 

�n°��oµ�¤µ� 
(4) 

Good 
61-80% 

¤µ��̧É­»� 
(5) 

Exellent 
>81% 

®�oµ�oµ��ªµ      
®�oµ�oµ��oµ¥      

Ã�¥Â¡�¥r���̧É2 

�ªµ¤¡¹�¡°Ä�
�µ��¨�µ¦¦́�¬µ
Ã�¥¦ª¤ 

 

�o°¥¤µ� 
(1) 

Very poor 
0-20% 

�n°��oµ��o°¥ 
(2) 

Poor 
21-40% 

�µ��¨µ� 
(3) 

Fair 
41-60% 

�n°��oµ�¤µ� 
(4) 

Good 
61-80% 

¤µ��̧É­»� 
(5) 

Exellent 
>81% 

®�oµ�oµ��ªµ      
®�oµ�oµ��oµ¥      
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�µ¦�¦³Á¤·��¨�oµ�Á�¸¥��µ��µ¦Ä�o¥µ 

Ã�¥Â¡�¥r (physician evaluation) 

Adverse 
effect 

right left 
mild moderate severe mild moderate severe 

Erythema       
Scaling       
Edema       
Vesicles       
Crusting       
Erosions       
Rash       
Others 
(���..) 
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£µ���ª��� 

Â���¦³Á¤·�®¨´��µ¦¦́�¬µÃ�¥�¼oÁ�oµ¦nª¤ª·�́¥ 

Â��¢°¦r¤�¦³Á¤·��¨�µ¦¦́�¬µÃ�¥¦ª¤(global evaluation) 

Ã�¥�¼o�iª¥ 

�ªµ¤¡¹�¡°Ä��µ�
�¨�µ¦¦́�¬µÃ�¥¦ª¤ 

 

�o°¥¤µ� 
(1) 

Very poor 
0-20% 

�n°��oµ��o°¥ 
(2) 

Poor 
21-40% 

�µ��¨µ� 
(3) 

Fair 
41-60% 

�n°��oµ�¤µ� 
(4) 

Good 
61-80% 

¤µ��̧É­»� 
(5) 

Exellent 
>81% 

®�oµ�oµ��ªµ      
®�oµ�oµ��oµ¥      

�µ¦�¦³Á¤·��¨�oµ�Á�¸¥��µ��µ¦Ä�o¥µ�:Ã�¥�¼o�iª¥����1�¤¸������2�Å¤n¤¸�  Adverse effect 

�¦³Á¤·��¨
�oµ�Á�¸¥� 

Å¤n¤¸Á¨¥
(0) 

�o°¥¤µ�
(1) 

�n°��oµ�
�o°¥(2) 

�µ��¨µ�
(3) 

�n°��oµ�¤µ�
(4) 

¤µ��̧É­»�
(5) 

Â­�¦o°�       
�´�       
Â��       
Â®o�       
¨°�       
�ºÉ�       
°ºÉ��Ç 
(¦³�»����������) 
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£µ���ª��� 

�´ª°¥nµ��¼oÁ�oµ¦nª¤�µ�ª·�́¥ 

                            ����� °́��¸�· ·̈Ã�°·¨�¢d�·¨°¨µ�·�               Å±Ã�¦�ª·Ã��                     

�n°�Á�oµ¦́��µ¦¦́�¬µ                  

­´��µ®r�̧É 12                               

­´��µ®r�̧É 14                               

£µ¡�̧É��1 �́ª°¥nµ��¼o�iª¥�¸ÉÁ�oµ¦nª¤�µ�ª·�́¥��Ä�®�oµÂ�n¨³�oµ��¸ÉÅ�o¦́��µ¦¦́�¬µ�oª¥  
 °́��̧�·¨·Ã�°·¨�¢d�·¨°¨µ�·� ®¦º°Å±Ã�¦�ª·Ã�� 
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�´ª°¥nµ��¼oÁ�oµ¦nª¤�µ�ª·�́¥ 

                            �����������°́��¸�· ·̈Ã�°·¨�¢d�·¨°¨µ�·�                      Å±Ã�¦�ª·Ã��                

�n°�Á�oµ¦́��µ¦¦́�¬µ      �����  

­´��µ®r�̧É 12                    ��  

­´��µ®r�̧É 14                  �����  

£µ¡�̧É��2 �́ª°¥nµ��¼o�iª¥�¸ÉÁ�oµ¦nª¤�µ�ª·�́¥��Ä�®�oµÂ�n¨³�oµ��¸ÉÅ�o¦́��µ¦¦́�¬µ�oª¥ 
°́��̧�·¨·Ã�°·¨�¢d�·¨°¨µ�·� ®¦º°Å±Ã�¦�ª·Ã�� 

 



 

 

 

 

 

 
�¦³ª́�·�¼oÁ�̧¥� 
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�¦³ª́�·�¼oÁ�̧¥� 

�ºÉ° �µ¥�µ�¦·�  �d¨´���µ�¦ 

ª´��Á�º°���eÁ�·� �� �´�ªµ�¤����� 

­�µ��̧É°¥¼n�{��»�´� ������� �����¦³�µ°»�·«��°¥�¦³�µ°»�·«����Â¥��� 
 Â�ª��µ�¤��Á���»n��¦» 
 �¦»�Á�¡�²������ 

�¦³ª´�·�µ¦«¹�¬µ 
����-���� �¦·��µ�¦̧�Â¡�¥«µ­�¦�´��·�  

��³Â¡�«µ­�¦rÃ¦�¡¥µ�µ¨¦µ¤µ�·��̧�
¤®µª·�¥µ¨´¥¤®·�¨ 

�¦³ª´�·�µ¦�Îµ�µ� 
����-���� Â¡�¥rÄ�o�»� 
 Ã¦�¡¥µ�µ¨�µ�Á�¦È� �́�®ª́�����»¦̧ 
����-2546 Â¡�¥rÄ�o�»� 
 Ã¦�¡¥µ�µ¨Á­¨£¼¤· �́�®ª́�¦o°¥Á°È� 
����-2545 Â¡�¥rÁ¡·É¤¡¼��´�¬³ 
 Ã¦�¡¥µ�µ¨�́�®ª́�¦o°¥Á°È� 
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