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ABSTRACT 

Melasma is a disease caused by abnormal overwork of melanin cells due to multifactor. 
Glutathione is one of whitening substance by many action for inhibit skin darkening so it  may 
have potential in the treatment of melasma. Objective to study the effectiveness of topical 
glutathione compared with Hydroquinone in melasma treatment as well as side effects of the 
glutathione. 30 volunteers with melasma were included and 2 volunteers was dropped out due to 
cant follow up with this study. Volunteers were evaluated for MASI score and mean melanin 
index before start treatment. After that, volunteers will be randomly selected on the left or right 
face. The face side can apply Hydroquinone 2% and the other one is 33% glutathione cream for a 
period of 12 weeks of evaluation by Mexameter MX16 is the mean melanin index in the same 
melasma area and severity index (MASI) at weeks 2nd , 4th, 6th, 8th, and 12th and for relapsing in 
week 14th and 16th. And Patients and physicians  evaluated satisfaction and side effects of both 
substance.  Conclude that glutathione cream can treat a Melasma . However, the effectiveness of 
the glutathione cream compare with   2% hydroquinone are no difference in reducing the MASI 
score. But glutathione can reduce the intensity of melasma before hydroquinone and more  
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prolong the return of the intensity of the pigment than hydroquinone. Therefore, glutathione 
cream may be an alternative in the treatment of melasma. 

Keywords:  Melasma/topical Glutathione/hydroquinone /split face/Clinical trial/Randomized/ 
double-blind /controlled trial 
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���¸É�� 

���Îµ 

1.1 £¼¤·®΅� 

 jµ�(melasma) ¤¸¨´�¬�³Á�}��ºÉ�­¸�ÊÎµ�µ¨�µ��Ç��¹��ÊÎµ�µ¨Á�o¤�Ã�¥¤´��³Á�·��¦·Áª��¤¼��
®�oµ�µ��Â�o¤��µ��¤´�Á�}�Á®¤º°��´��2��oµ��°�Ä�®�oµ�¡��n°¥Ä�®�·�ª́¥�¨µ����Â¨³¤´�Á�}�
�¦·Áª��¸É�¼�Â­�Â��Á�}��¦³�Îµ� jµ¡�Ä��»�Á�ºÊ°�µ�·�Â�n¡�Á�n�Ä���Â��Á°Á�¸¥�¸É¤¸­¸�·ª�n°��oµ�
�¨ÊÎµ��Fitzpatrick skin phototypes IV �¹��VI) (Clarys & Barel, 1998) Ã�¥ jµÂ�n��µ¤¨´�¬�³�µ�
�¨·�·�Å�o 3 �¦³Á£��º° jµ�ºÊ�� jµ¨¹��Â¨³ jµ�­¤Á�}� jµ�¸É¤¸¨´�¬�³�°� jµ�ºÊ�Â¨³ jµ¨¹�¦ª¤�´� 
(���ª¨´¥��»¨��́��r, 2548) Ã�¥�{��»�´�¥´�Å¤n�¦µ�­µÁ®�»ªnµ jµÁ�·��µ�°³Å¦�Â�n�{��́¥�¸É¤¸­nª�
­n�Á­¦·¤Ä®oÁ�·��º°Â­�Â����¹É�Á�ºÉ°ªnµÁ�}��{��́¥�¸É­Îµ�´��¸É­»� ¡´��»�¦¦¤ ±°¦rÃ¤�Á�n�¡ª�
¦́��¦³�µ�¥µ�»¤�ÎµÁ�·�®¦º°�́Ê��¦¦£r ¥µ­Îµ®¦́�¦́�¬µÃ¦��´��Á�¦ºÉ°�­Îµ°µ� Ã¦��ªµ¤�·����·�°�
�n°¤Å¦o�n°�µ�°¥nµ�Á�n��Ã¦�Å�¦°¥�r�£µª³Ã£��µ�µ¦ Ã�¥Á�ºÉ°ªnµ�{��́¥Á®¨nµ�̧Ê�¤¸�¨�¦³�»o��µ¦
�Îµ�µ��°�Á�¨¨r­¦oµ�Á¤È�­¸Â¨³�ÎµÄ®oÁ�·� jµ�µ¤¤µ 

¨´�¬�³�µ��¨·�·��³¡�Á�}��g���(macules ®¦º°�patch) ¤¸¨´�¬�³­¸�ÊÎµ�µ¨Á�o¤���¹��µ��
�°�Á��¤´�Å¤n�´�Á���Â¨³¡��n°¥�¦·Áª��¸É¦́�Â­��¦³�µ¥°¥¼nÁ�nµ�´��´Ê���2���oµ��°�Ä�®�oµ��¸É¡� 
Å�o�n°¥���º°���¦·Áª�Â�o¤�´Ê���2  �oµ���®�oµ�µ����¦·Áª�Á®�º°¦·¤ e�µ����¤¼���Â¨³�µ��Â�n�n°�Á�¥Á�ºÉ°
�´�ªnµ jµÁ�·��µ��µ¦­¦oµ�Á¤È�­¸�·����·Ä��´Ê��·ª®�́��Îµ¡¦oµ�(epidermis) Ã�¥�¸É�Îµ�ª�Á�¨¨r���·�Â�n
¦³¥³®¨´�¤¸¦µ¥�µ��¹��µ¦Á¡·É¤�¹Ê��°�Á¤È�­¸Ä�¦°¥Ã¦�� (�·ª́�·�¡¨�·�¦, 2547) 

�µ¦�¨·�Á¤È�­¸Á¤¨µ�·�Á�}��{��́¥®¨´�Ä��µ¦�Îµ®��­¸�·ª�°�¤�»¬¥r�¦ª¤�¹��ªµ¤�·����·
�°�­¸�·ª��Ã�¥�¦³�ª��µ¦­´�Á�¦µ³®rÁ¤È�­¸Á¤¨µ�·���³¤¸Á°¤Å�¤rÅ�Ã¦�·Á�­�Á�}�Á°¤Å�¤r®¨´�Â¨³
Á�}��́ªÁ¦n���·�·¦·¥µ�́Ê��o��°��¦³�ª��µ¦­´�Á�¦µ³®r�(Kenji & Toshuyuki, 2003) �́��́Ê�­nª��¦³�°�
®¨´�Ä�Á�¦ºÉ°�­Îµ°µ�®¦º°¥µ�¸ÉÄ�oÄ��µ¦¦́�¬µ jµ��¹�¤´�¤¸­µ¦�¸É°°�§��·Í¥´�¥´Ê�Á°¤Å�¤rÅ�Ã¦�·Á�­
Á�}�­nª��¦³�°�®¨´� 
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¥µ�¸É�́�Á�}�¤µ�¦�µ�Ä��{��»�´��º°¥µÅ±Ã�¦�ª·Ã����¹É�°°�§��·Í¥´�¥´Ê��µ¦�Îµ�µ��°�Á°¤
Å�¤rÅ�Ã¦�·Á�­�Â�n�oµÄ�oÄ��ªµ¤Á�o¤�o�­¼��³¦³�µ¥�·ª®�́��°µ�Á�·��nµ��µª�¦·Áª��¸É�µÅ�oÂ¨³�µ¦
Á�·�¦°¥�Îµ�µª¦�¸ÉÁ¦̧¥�ªnµ�°°Ã��·­��Orchonosis)��µ��µ¦�µ�¸É�ªµ¤Á�o¤�o�­¼�Á�}�Áª¨µ�µ��ÈÁ�·��¨
�oµ�Á�¸¥�Å�oÁ�n��´��°̧��´Ê��oµ®¥»�¥µ�¦³�´�®́���·ª°µ��³�Îµ�¨ÊÎµ�¹Ê�¤µÅ�o��¹É�Á®¨nµ�̧Ê¨oª�Â�nÁ�}�
�{�®µ�¸É¡�Å�o�n°¥�µ��µ¦�µ¥µÅ±Ã�¦�ª·Ã����¹�¤¸�ªµ¤¡¥µ¥µ¤®¨¸�Á¨¸É¥��{�®µ�́��¨nµª�Ã�¥�µ¦
�¨·�£́��r�¸É­µ¤µ¦�¨��µ¦­¦oµ�Å�oÁ¤È�­¸Å�oÁ�n��´��Â�n¤¸�¨�oµ�Á�¸¥��o°¥�¤µÁ�}��µ�Á¨º°�°̧��µ�Ä�
�µ¦¦́�¬µ jµÄ��{��»�´� 

�¨¼�oµÅ�Ã°���¹É��́�Á�}��oµ�°�»¤¼¨°·­¦³��(anti-oxidant) �¸É¤¸°¥¼nÂ¨oªÄ�¦nµ��µ¥�Â¨³Á�}�­µ¦
�¸ÉÄ�oÄ��µ¦¦́�¬µÃ¦�¤³Á¦È��́�Ã�¥�µ¦Ä®o�µ��n°��o°��®¦º°Á�}�¥µ®¥°�Á¡ºÉ°¦́�¬µ°µ�µ¦�o°�¦³���
�µ��ªµ¤­µ¤µ¦��oµ�°�»¤¼¨°·­¦³Ã�¥�µ��µ¦���ª�ª¦¦��¦¦¤¡�ªnµ��¨¼�oµÅ�Ã°�­µ¤µ¦�¥´�
�¦³�»o��µ¦Á�¨¸É¥�Å�Ã¦�¸��Å�Á�}�¥¼Á¤¨µ�·���eumalanin)�¹É�Á�}�Á¤È�­¸�­¸Á®¨º°�-Â���Â���µ¦
Á�¨¸É¥�¢eÃ°Á¤¨µ�·���pheomelanin) �¹É�Á�}�Á¤¨µ�·�­¸�ÊÎµ�µ¨��ÎµÄ®o¨��µ¦­¦oµ�Á¤È�­¸�¸É�·ª®�́�Å�o�
Â�n¥´�Å¤n¤¸�µ¦«¹�¬µ�¦³­·��·£µ¡�°�­µ¦�̧ÊÄ�Â�n�°��µ¦¦́�¬µ jµ°¥nµ��´�Á����́��́Ê��¼oª·�́¥�¹�
�o°��µ¦«¹�¬µ�¦³­·��·£µ¡�°��¨¼�oµÅ�Ã°�Á�¦̧¥�Á�¸¥��´��Å±Ã�¦�ª·Ã��Ä��µ¦¦́�¬µ jµ�Ã�¥
®ª́�ªnµ�o°¤¼¨�¸ÉÅ�o�³Á�}��¦³Ã¥��rÂ¨³Á�}�°̧��µ�Á¨º°�®�¹É�Ä��µ¦¦́�¬µ jµÄ��{��»�´��¨�
¦³¥³Áª¨µÄ��µ¦Ä�o¥µÅ±Ã�¦�ª·Ã��Á¡ºÉ°¨��µ¦�¨�oµ�Á�¸¥��°�¥µ� 

1.2 ª´��»�¦³­��r�°�Ã�¦��µ¦ 

Á¡ºÉ°«¹�¬µ�¦³­·��·�¨�°�Ä�o�¨¼�oµÅ�Ã°�Ä�¦¼�Â���µ�Á�¦̧¥�Á�¸¥��´�¥µÅ±Ã�¦�ª·Ã��
�¦̧¤�2 Á�°¦rÁ�È��r�Ä��µ¦¦́�¬µ jµ 

1.3 �ªµ¤­Îµ�´��°��µ¦ª·�´¥ 

�µ¦�¦³­·��·�¨�°��µ¦Ä�o�¨¼�oµÅ�Ã°�Â���µ¦nª¤�´��µ¦Ä�o¥µÅ±Ã�¦�ª·Ã���¦̧¤�2 
Á�°¦rÁ�È��r�Ä��µ¦¦́�¬µ jµ�¤¸�¦³Ã¥��r�º°�ÎµÄ®o�¦µ�ªnµ­µ¦�´Ê�­°�Â���̧Ê­µ¤µ¦��nª¥¦́�¬µ�¼o�iª¥
Ä�Á¦ºÉ°��°� jµÅ�o®¦º°Å¤n�ª·�¸Ä�Ä®o�¦³­·��·�¨�̧�ªnµ�Â¨³�¦µ��¹��¨�oµ�Á�¸¥��¸ÉÁ�·��µ��µ¦¦́�¬µ�
Á¡ºÉ°Ä�oÁ�}��µ�Á¨º°�Ä��µ¦¦́�¬µ jµ°̧�ª·�¸®�¹É��Á�ºÉ°��µ��¨¼�oµÅ�Ã°�¤¸�¨�oµ�Á�¸¥��o°¥��nª¥Ä®o
�·ª®�́����n°¦́�­¸°»¨�¦µÅªÃ°Á¨�Å�o�̧�¹Ê��¨��µ¦°́�Á­��°��·ª�µ��µ��µ¦­´¤�́­�´�Â­�Â���
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¦ª¤�´Ê�Á�}�­µ¦�oµ�°�»¤¼¨°·­¦³Ä®o�´��·ª��¹É��o°¤¼¨�¸ÉÅ�o�̧Ê�nµ�³Á�}��¦³Ã¥��r�n°Â¡�¥rÂ¨³�¼o�iª¥
Ä��µ¦¦́�¬µ jµ�Â¨³°µ��nª¥Á¡·É¤�o°¤¼¨Á�¸É¥ª�´��µ¦¦́�¬µ jµÂ¨³�ªµ¤�·����·�°�Á¤È�­¸Ä�¤�»¬¥r
�n°Å��n°Å�Ä�°�µ��Å�o 

1.4 ­¤¤»�·�µ��µ¦ª·�´¥ 

�¦³­·��·£µ¡�µ¦¦́�¬µ�°�­µ¦­�´���¨¼�oµÅ�Ã°�Â���µ Ä��µ¦¦́�¬µ jµÅ�o�̧Á�nµ�´���µ¦
�µ¥µÅ±Ã�¦�ª·Ã���¦̧¤�2% Ã�¥�¦³Á¤·��µ��nµ�¸Éª́�Å�o�µ�Á�¦ºÉ°�¤º°ª́��nµ�¸ÉÄ�o°oµ�°·��¹��ªµ¤Á�o¤
�°�Á¤È�­¸Ä��´Ê��·ª®�́��µ��nµ Mean melanin index �¹É�ª́��µ�Á�¦ºÉ°��Mexameter MX16 Â¨³¦³�́�
�ªµ¤¦»�Â¦��°� jµ�µ��µ¦�¦³Á¤·��MASI score Ã�¥Â¡�¥r 

1.5 �°�Á���°��µ¦ª·�´¥ 

1.5.1 �¦³�µ�¦�̧ÉÄ�oÄ��µ¦ª·�´¥ 
°µ­µ­¤´�¦Á¡«®�·��°µ¥»�25-55 �e��¸ÉÁ�}� jµ�¸É�¦·Áª�Ä�®�oµ�´Ê�­°��oµ�Ä�¨´�¬�³­¤¤µ�¦ 

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

and compound type) �¸É¤µÁ�oµ¦́��µ¦¦́�¬µ�¸ÉÃ¦�¡¥µ�µ¨¤®µª·�¥µ¨´¥Â¤n¢jµ®¨ª���¦»�Á�¡¤®µ��¦
Â¨³�·��µ¤�¨�¸ÉÃ¦�¡¥µ�µ¨¤®µª·�¥µ¨´¥Â¤n¢jµ®¨ª���¦»�Á�¡¤®µ��¦� 

Ã�¥Á�}�°µ­µ­¤´�¦�¸ÉÅ¤nÁ�¥Å�o¦́��µ¦¦́�¬µ jµ�oª¥ª·�¸�µ¥µ¦́�¬µ jµÄ��Ç�Å¤n¤¸Ã¦��¦³�Îµ�́ª
¦»�Â¦��Å¤n¤¸�µ¦Ä�o¥µ­Á�̧¥¨°¥�r�®¦º°�¥µ±°¦rÃ¤��¤µ�n°��4�­´��µ®r�®¦º°�ª·�¸�µ¦¦́�¬µ�oª¥�Â­�
Á¨Á�°¦r�®¦º°Â­��ªµ¤Á�o¤�o�­¼��(Intense pulse light-IPL) Ä��nª��6�Á�º°�� 

1.6 �·¥µ¤«´¡�rÁ�¡µ³� 

1.6.1 Topical Glutathione ®¤µ¥�¹���¦̧¤�¨¼�oµÅ�Ã°���ªµ¤Á�o¤�o��33�Á�°¦rÁ�È��r�Ä�¨´�¬�³
�¦̧¤  
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1.6.2 �¦̧¤�¨¼�oµÅ�Ã°��Â¨³¥µÅ±Ã�¦�ª·Ã���¦̧¤�2% Ä®o�µÁ�¡µ³�¦·Áª��¸ÉÁ�}� jµÂ¨³�µ
ª́�¨³�1��¦́Ê��n°��°� 

1.6.3 Á�¦ºÉ°��Mexameter MX 16 Á�}�Á�¦ºÉ°�¤º°�¸ÉÄ�oª́��ªµ¤Á�o¤�°�­¸�·ª 
1.6.4 Mean melanin index �º°��nµ�¸ÉÅ�o�µ��µ¦Ä�oÁ�¦ºÉ°��Mexameter�ª́��nµ�ªµ¤Á�o¤�°�­¸

�·ª(melanin) 
1.6.5  Melasma Area and Severity Index (MASI) �º°�nµ�¸ÉÄ�oª́��¦³Á¤·��ªµ¤¦»�Â¦��°�

 jµ�Ã�¥�¦³Á¤·��µ��¦·Áª�Ä�®�oµ�4 �¦·Áª�Å�oÂ�n�®�oµ�µ��oµ��oµ¥��left�Forehead), ®�oµ�µ��oµ�
�ªµ��right�forehead) Â�o¤�oµ��oµ¥��left malar) Â�o¤�oµ��ªµ��right malar) �µ��oµ��oµ¥��left chin) 
�µ��oµ��oµ¥��left chin)Ã�¥�·�Á�}�¦o°¥¨³�15, 15, 30, 30, 5 Â¨³ 5 �°�¡ºÊ��¸É�·ª®�oµ�µ¤¨Îµ�́��Â¨³
�³�¦³Á¤·��µ��́ªÂ�¦�3 °¥nµ��º° 

1.6.5.1 �¦·Áª��¸É�¼��¦°��¨»¤��A: Area of involvement) ¤¸�³Â���0-6 �³Â�� 
1.6.5.2 �ªµ¤Á�o¤�°� jµÁ¤ºÉ°Á�¸¥��´�­¸�·ª���·��D: Darkness)�¤¸�³Â���0-4 �³Â�� 
1.6.5.3 �ªµ¤­¤ÉÎµÁ­¤°�°� jµ��H: Homogeneity) ¤¸�³Â���0-4 �³Â�� 

�µ��́Ê��Îµ�ª��nµ MASI score �µ¤­¼�¦�́��̧Ê 

Total MASI score: [Left Forehead 0.15 (D+H)A]+[Right Forehead 0.15(D+H)A]+ [Right Malar 
0.3(D+H)A]+ [Left Malar 0.3 (D+H)A] + [Left Chin 0.05 (D+H)A]+[Right chin 0.05(D+H)A] 

�µ¦�¦³Á¤·��³�¦³Á¤·�Ã�¥Â¡�¥r�2 �¸ÉÅ¤nÁ�¸É¥ª�o°��´��µ¦ª·�́¥Â¨³�nµ��µ¦°�¦¤ª·�¸­´�Á��
¨´�¬�³�µ��¨·�·��°� jµÁ¦̧¥�¦o°¥�Ã�¥�³�¦³Á¤·��¸É­´��µ®r�¸É�0, 2, 4, 6, 8, 10, 12, 14, 16�
�µ¤¨Îµ�́� 
 



 

 
���¸É�2 

Â�ª�·��§¬�¸�¸ÉÁ�¸É¥ª�o°�Â¨³�¦°��¨»¤�µ�ª·�́¥ 

Ä��µ¦«¹�¬µª·�́¥�¦́Ê��̧Ê�¼oª· �́¥Å�o«¹�¬µÁ°�­µ¦�¸É Á�¸É¥ª�o°�Â¨³Å�o�ÎµÁ­�°�µ¤®́ª�o°
�́��n°Å��̧Ê 

1.  jµ 
2. ­¸�·ª�°�¤�»¬¥r 
3. Â�ª�µ��µ¦¦́�¬µ jµ 
4. �o°¤¼¨�°��¨¼�oµÅ�Ã°��(glutathione) 

2.1  jµ 

 jµ�º°Â�n�­¸�ÊÎµ�µ¨°n°��®¦º°��ÊÎµ�µ¨Á�o¤���Ä�®�oµ��ÎµÂ®�n��¸É¡� jµ Å�o�n°¥�Å�oÂ�n �¦·Áª�
Ä�®�oµ�¸É¤¸Ã°�µ­­´¤�́­�´�Â­�Â��¤µ��Ç�Á�n��Ã®��Â�o¤�®�oµ�µ���¤¼��Á®�º°�·Êª Â¨³�¦·Áª�
Á®�º°¦·¤ e�µ� ¡�Ä���¼o®�·��¤µ��ªnµ��¼o�µ¥Â¨³ ¡�¤µ�Ä�ª́¥�¨µ��� (Young Kang & Ortonne, 
2009) 

2.1.1 ¦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®�´��°��´�®ª´��nµ��Ç�¡��¦³¤µ�¦o°¥¨³�0.25-33 (Renoo Kotrajaras, 1984; Pichit  
Suvanprakorn, 1982) 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 

­µÁ®�»Á�ºÉ°ªnµ jµÁ�·��µ�®¨µ¥�{��́¥¦ª¤�´��Ã�¥�{��́¥�¸É­Îµ�´��¸É­»��º°�¦́�­¸°́¨�¦µÅªÃ°Á¨�
Á°Â¨³�¸�¦ª¤�´Ê�Â­��¦¦¤�µ�(Lerner & Fitzpatrick, 1995) �{��́¥°ºÉ��ÈÁ�n�±°¦rÃ¤��Ã�¥¤´�¡� jµÄ�
�¼o�iª¥��³�́Ê��¦¦£r®¦º°¦´��¦³�µ�¥µ�»¤�ÎµÁ�·�Å�o�n°¥ ¥µÁ�n�¥µ�´��´��Diphenylhydantoin, 
Mesantoin, Á�¦ºÉ°�­Îµ°µ��Ã�¥�µ¦Â¡o­nª��­¤Ä�Á�¦ºÉ°�­Îµ°µ��°µ��ÎµÄ®oÁ�·�¦°¥�ÎµÂ�� jµÅ�o�Â¨³
 jµ�¸ÉÁ�·�¤´�Á�}���·��dermal type 

id33366296 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�·�ÎµÁ�·�Â¨³¡¥µ�·­¦̧¦ª·�¥µ� 
Å�o¤¸�µ¦«¹�¬µÄ��e��«�1986��¹É�Å�oÂ�n�¨´�¬�³�µ¦�¦³�µ¥�́ª�°� jµ�3 Â���º°

�Kameyama et al.,1993)� 
1. ��·��¨µ�Ä�®�oµ�(centrofacial�type)� ¡��¦·Áª�®�oµ�µ���¤¼��Ã®��Â�o¤�´Ê��2 

�oµ��Â¨³Á�}���·��¸É¡��n°¥�¸É­»���º°�¦³¤µ��2 Ä��3 �°��¼o�iª¥ jµ 
2. ��·�Ã®��Â�o¤��malar type) ��¡��¦³¤µ�¦o°¥¨³�20 �°��¼o�iª¥�Ã�¥�³¡�°¥¼nÂ�n

Á�¡µ³�¦·Áª�Â�o¤�´Ê��2 �oµ�Â¨³�¤¼� 
3. ��·�Â�ª�µ�¦¦Å�¦�(mandibular type) ��¡��¦·Áª�Â�o¤�´Ê��2 �oµ��Â¨³�µ¤Â�ª

�°��¦³�¼��µ�¦¦Å�¦�Ã�¥�³¡��¦³¤µ�¦o°¥¨³�15 
  ­nª��µ¦Á�¨¸É¥�Â�¨��µ��»¨¡¥µ�·ª·�¥µ�¹É�Â�n�°°�Á�}��3 ��·��º° 

1. ��·��´Ê�®�́��Îµ¡¦oµ��epidermal type) ��Á�·��µ��µ¦Á¡·É¤Á¤È�­¸Á¤¨µ�·�Ä��´Ê�®�́�
�Îµ¡¦oµ�Ã�¥°µ��¦³�µ¥°¥¼n�́Ê�Â�n�´Ê�Á�Á�·¨�Á¨Á¥°¦r�(basal layer) �¹Ê�Å��¹��´Ê�­³�¦µ�¦́¤��°¦rÁ�̧¥¤
�Stratrum corneum)  

2. ��·��´Ê��·ª®�́�Â�o��dermal type) ��Á�·��µ�Á¤È�­¸Á¤¨µ�·�°¥¼nÄ��´Ê�®�́�Â�o��¹É��³
Á®È�Á�¨¨r�Á¤¨µÃ�¢µ���melanophage) °¥¼nÃ�¥¦°�®¨°�Á¨º°�Ä��¦·Áª��´Ê��ºÊ���superficial) Â¨³�
�´Ê��¨µ���mid dermis) 

3. ��·�¦ª¤�(compound type) ��¤¸¡¥µ�·­£µ¡�°���·��¸É�1 Â¨³�2 ¦ª¤�´���µ¦�¦ª��¼
�oª¥�¨o°�ª¼�Â¨o¤¡r��wood�s lamp) �³�nª¥Ä��µ¦Â�n��¦³Á£�Å�o¤µ��¹Ê��Ã�¥�oµÁ�}� jµ��·��´Ê�®�́�
�Îµ¡¦oµ Á¤ºÉ°­n°��³¤¸­¸Á�o¤�¹Ê��Â�n�oµÁ�}���·��´Ê��·ª®�́�Â�o�³Å¤n¤¸�µ¦Á�¨¸É¥�Â�¨��­nª���·�¦ª¤ 
�³Á®È�Â�n�µ��¦·Áª��¸É�´��¹Ê��Â¨³�µ��¦·Áª��ÈÅ¤n¤¸�µ¦Á�¨¸É¥�Â�¨���Sanchez et al., 1981) Ã�¥�µ¦
Â�n��µ¤¨´�¬�³�̧Ê��³�nª¥Ä��µ¦¡¥µ�¦�r�µ¦¦́�¬µÅ�o�̧¥·É��¹Ê��Á¡¦µ³ jµ��·����·��´Ê�®�́��Îµ¡¦oµ�³
¦́�¬µÅ�o�nµ¥�ªnµ��·��´Ê��·ª®�́�Â�o Â¨³���·�¦ª¤ (���ª¨´¥��»¨��́���r, 2548) 

2.1.3 ¡¥µ�·ª·�¥µ 
�¦·Áª��·ª®�́��¸ÉÁ�}� jµ�³¡�ªnµ¤¸Á¤¨µÃ�Ã�¤��melanosome) Ä��´Ê�­³�¦µ�¦́¤��°¦rÁ�̧¥¤

¤µ��ªnµÄ��·ª®�́����·�¹É�Á¤¨µÃ�Å��r�(melanocyte) Ä��¦·Áª��¸ÉÁ�}� jµ�¡�¤¸�Å¤Ã��°�Á�¦̧¥�
(mitochondria)��°¨�·�Â°¡¡µ¦µ�́­�(golgi appaeratus) Á°�Ã�¡¨µ­¤·��Á¦��·�¼¨´¤���·�®¥µ��
(rough endoplasmic reticulum) Â¨³�Å¦Ã�Ã�¤�(ribosome) ¤µ��ªnµÄ��·ª®�́����·��Kang et al., 
2002)��¹É�°µ�Â�¨Å�oªnµ£µ¥Ä�Á�¨¨r¤¸�µ¦�Îµ�µ��¸É¤µ��°̧��´Ê�¥´�¡�ªnµ¤¸�Á¤¨µÃ�Ã�¤ ¦³¥³�¸É�3 ®¦º°�
¦³¥³�¸É�4 �¦³�µ¥°°��µ��Å�Ã�¡¨µ­�¹¤�(cytoplasm) Â¨³Á¤ºÉ°Á�¦̧¥�Á�¸¥��Îµ�ª��Á¤¨µÃ�Ã�¤ 
¡�ªnµ�·ª®�́��¸ÉÁ�}� jµ¤¸�Îµ�ª��Á¤¨µÃ�Ã�¤ ¤µ��ªnµ�·ª®�́����·�Ã�¥¡��Á¤¨µÃ�Ã�¤ Á¦̧¥��o°�



 7 

�´�®�µÂ�n�Ä�� Á�°¦µ�·Ã�Å��r�(Keratinocyte) �¦·Áª��´Ê�Á�Á�·¨��basal) Â¨³��´Ê�Á®�º°�´Ê�Á�Á�·É¨�
�suprabasal) �¸ÉÁ�}� jµ¤µ��ªnµ�·ª®�́����·�Å¤n¡��ªµ¤Â���nµ��°���µ��°��Á¤¨µÃ�Ã�¤ Ä�
�·ª®�́��¸ÉÁ�}� jµÂ¨³�·ª®�́����·�(Quevedo & Fitzpatrick, 1999) 

�µ��µ¦«¹�¬µ­¦»�ªnµ��¦·Áª��·ª®�́��¸ÉÁ�}� jµ�¤¸�µ¦�Îµ�µ��°��Á¤¨µÃ�Å��r Á¡·É¤¤µ��¹Ê��
¦ª¤�¹�¤¸�µ¦­n��nµ��°��Á¤¨µÃ�Ã�¤ Á�oµ�Á�°¦µ�·Ã�Å��r Á¡·É¤¤µ��¹Ê�Á�n��´��Â�n�µ¦�Îµ¨µ¥�Á¤¨µÃ�
Ã�¤ ¨�¨��Ã�¥�¸É�Îµ�ª��Á�°¦µ�·Ã�Å��r Å¤n¤¸�µ¦Á�¨¸É¥�Â�¨� 

2.1.4 ¡¥µ�·�ÎµÁ�·� 
¡¥µ�·�ÎµÁ�·�¥´�Å¤n�¦µ�Â�n�´��Â�nÁ�ºÉ°ªnµÁ�·��µ�®¨µ¥�{��́¥¦nª¤�´���ÎµÄ®oÁ�·��µ¦�¦³�»o�

�µ¦�Îµ�µ��°�Á�¨¨r�¸É­´�Á�¦µ³®rÁ¤È�­¸Ä��´Ê�®�́��Îµ¡¦oµ�Ã�¥¤¸�{��́¥�Å�oÂ�n�����ª¨´¥��»¨��́���r, 
2548) 

2.1.4.1 Â­�Â���¡�ªnµÁ�}��{��́¥�¸É­Îµ�´��¸É­»���¦́�­¸°́¨�¦oµÅªÃ°Á¨�Á°�Â¨³�¸�¦ª¤�´Ê�
Â­��¦¦¤�µ�¨oª�Â�nÁ�}��́ª�¦³�»o�Ä®oÁ�·� jµ�®¦º°�ÎµÄ®o jµÁ�}�¤µ��¹Ê��´Ê��́Ê� 

2.1.4.2 ±°¦rÃ¤��¡�¤¸�¼o�iª¥®¨µ¥��¤¸ jµ�¹Ê���³�́Ê��¦¦£r�®¦º°¦́��¦³�µ�¥µ
�»¤�ÎµÁ�·��Ã�¥®¨´��¨°�®¦º°®¥»�¥µ�ºÉ�°µ��µ�¨��(Resnik, 1967)  Á�ºÉ°ªnµÁ�·��µ��µ¦Á�¨¸É¥�Â�¨�
±°¦rÃ¤�Á¡«�Â�n¥´�Å¤n¤¸®¨´��µ��n��¸Ê�¸É�´�Á���ªnµÁ�}��µ�±°¦rÃ¤��́ªÄ� 

2.1.4.3 ¥µ�¡�ªnµÁ�}�­µÁ®�»�°��µ¦Á�°�Å�o jµ�n°¥Ä��¼o�iª¥�¸É¦́��¦³�µ�¥µ�´��´��
Å�Á¢�Å±Â��Ã�°·��(diphenlhydantoin) ¤¸Â��Ã�°·��(mesantoin)  

2.1.4.4 Á�¦ºÉ°�­Îµ°µ���µ¦Â¡o­nª��­¤Ä�Á�¦ºÉ°�­Îµ°µ�°µ��ÎµÄ®oÁ�·�¦°¥�ÎµÂ�� jµÅ�o�
Ã�¥­nª��­¤Á®¨nµ�̧Ê°µ�Á�}�¡ª�­µ¦Ä®o�¨·É�®°¤®¦º°­¸�Â¨³ jµ�¸ÉÁ�·��¹Ê�¤´�Á�}����·��´Ê��·ª®�́�Â�o 

2.1.4.5 ¡´��»�¦¦¤�Á�ºÉ°ªnµ¤¸­nª�Á�¸É¥ª�o°��Á�ºÉ°��µ�¤¸¦µ¥�µ��µ¦Á�·� jµÄ��¦°��¦́ª
Å�o�¹�¦o°¥¨³�10-20 

�°��µ��̧Ê�£µª³Ã£��µ�µ¦�È°µ�¤¸­nª�Á�¸É¥ª�o°��Á�ºÉ°��µ�Ä��¼o�iª¥�¸É�µ�ª·�µ¤·��¸�12 ®¦º°
¤¸�µ¦�Îµ�µ��°��́��¸É�·����·��È¤¸�µ¦¡��ºÉ�Â�� jµÁ�n�Á�̧¥ª�´�� 

2.2 ­¸�·ª�°�¤�»¬¥r  

�·ª®�́��°�¤�»¬¥r¤¸Á¤È�­¸Á¤¨µ�·�°¥¼n­°���·��º°�¢eÃ°Á¤¨µ�·��(pheomelanin) ®¦º°Á¤¨µ�·�
­¸�Îµ®¦º°­¸�ÊÎµ�µ¨ Â¨³¥¼Á¤¨µ�·��(eumelanin)�®¦º°Á¤¨µ�·�­¸Á®¨º°�®¦º°­¸Â�� Ã�¥ ¥¼Á¤¨µ�·� �³¤ ̧
Å�Ã¦�¸Á�­ (tyrosinase) Á�}�Á°¤�´¥¤r®¨´�Ä��¦³�ª��µ¦­´�Á�¦µ³®rÁ¤È�­¸�Ã�¥Á¦·É¤�o��µ��Â°¨-
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Å�Ã¦�¸��(L-tyrosine) �³�¼�°°��·Å��r�(oxidize) Å�Á�}��Â°¨-3,4-Å�Å±¢¦°��¸ÉÁ¢��·¨-°³¨µ�·��
(L-3, 4-dihyfroxyphenyl-alanine: DOPA) Â¨oª�¼�°°��·Å��r��n°Á�}��Ã��µ�ª·Ã���(DOPA-quinone)  
Â¨³�¨µ¥Á�}��¨·ªÃ��Ã��µ�Ã�¦¤�(Leuco DOPA chrome) Â¨³�Ã��µÃ�¦¤�(DOPA chrome) 
�µ¤¨Îµ�́���µ��́Ê��³¤¸�µ¦Á�¨¸É¥�Â�¨�Å�Ä�­°��·«�µ��º° 

1. Á�¨¸É¥�­£µ¡­¸�·ª�(decolorization) °¥nµ��oµ�Ç�Å�Á�}��5, 6�Å�Ã�¦Å�°·�Ã�¨-2-�µ¦r�È°��·
¨·��(5,6-didroxyindole-2 carboxylic acid: DHICA) 

2. Ã��µÃ�¦¤��³Á­¸¥®¤¼n�µ¦r�p°��¸��carboxy group) Å�Á�}� 5, 6�Å�Å±�p°��¸°·�Ã�¨�(5, 
6-dihydroxy indole: DHI) Â¨oª�¼�°°��·Å��r��n°Å�Á�}��°·�Ã�¨-5, 6 �ª·Ã�� (Indole-5, 6quinone) 
Â¨³Á�}��Á¤¨µÃ�Ã�¦¤�µ¤¨Îµ�́� ­Îµ®¦́�Ä�£µª³�¸É¤¸°°��·Á�� 

­nª��µ¦Á�·��¢eÃ°Á¤¨µ�·� �³�o°��µ¦��¨¼�oµÅ�Ã°� ®¦º°��·­Á�°̧��(Cysteine) Á¡ºÉ°�³Á�¨¸É¥��
DOPA quinine Á�}��Alanyl-hydroxy-benzothiazine subunits (Mosher, Fitzpatrick, Ortonne, Hori, 
1999, pp. 936-944; Chakraborty & Pawelek, 1998)��́�£µ¡�¦³�°��n°Å��̧Ê 
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�µ���Wolff, K.,  Goldsmith, L. A., Katz, S. I., Gilchrest, B. A., Paller, A. S. & Leffell, D. J.  
(2008).  Fitzpatrick�s Dermatology in General Medicine. Seventh edition, New York: 
McGraw-Hill, 860. 

£µ¡�̧É 2.1���´Ê��°��µ¦­´�Á�¦µ³®rÁ¤È�­¸Á¤¨µ�·� 

Ã�¥­¸�·ª�°�¤�»¬¥r��³Â�n�Å�oÁ�}�®���·���¹Ê��´��­¸�·ª¡ºÊ��µ��µ¤Á�ºÊ°�µ�·��constitution 
skin color) Â¨³­¸�·ª�µ¤�µ¦�°�­�°��n°¦́�­¸°́�¦µÅªÃ°Á¨���Facultative skin color) (Nordlund & 
Ortonne, 1998) 
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2.3 Â�ª�µ��µ¦¦́�¬µ jµ 

�{��»�´�Â�ª�µ��µ¦¦́�¬µ jµ�´ÉªÅ�¤¸®¨´��µ¦�́��̧Ê�º° 
1. ®¨¸�Á¨¸É¥�­µÁ®�»�¸É°µ��³�¦³�»o�Ä®oÁ�·�Á�n��µ¦¦́��¦³�µ�¥µ�»¤�ÎµÁ�·�Á�}��o� 
2. �µ¦Ä�o¥µ�´�Â����¸É�»¤�´Ê�¥¼ª̧�Á°� Â¨³�¥¼ª̧��¸�Á¡ºÉ°�nª¥¨��µ¦�¦³�»o��µ¦�Îµ�µ��°�Á¤¨µ

Ã�Å��r�reactivation of melanocyte �¸ÉÁ�·��µ�Â­�Â���¦³�»o� 
3. �ÎµÄ®o­¸�ºÉ��µ�¨��Ã�¥°µ�Ä�oÄ�¦¼�¥µ�µ¦́�¬µ jµ�(topical) �µ¦¨°�®�oµ��chemical 

peeling) Â¨³Á¨Á�°¦r�nµ��Ç��laser)  

2.3.1 ¥µ�µ¦́�¬µ jµ 
2.3.1.1 Å±Ã�¦�ª·Ã���(Hydroquinone)�Á�}�­µ¦�¦³�°��¨»n¤Å±�¦p��¸É¢eÃ�¨·��

�Hydroxyphenolic compound) Ã�¥�́�ªnµÁ�}�­µ¦�¸ÉÅ�o¦́��ªµ¤�·¥¤Â¨³¤¸�µ¦�o�¡�¤µ�µ��ªnµ�50 
�e�¤¸§��·Í¥´�¥´Ê��µ¦­´�Á�¦µ³®rÁ¤È�­¸Á¤¨µ�·��Ã�¥Å�¥´�¥´Ê��µ¦�Îµ�µ��°�Á°�Å�¤rÅ�Ã¦�·Á�­��·¥¤Ä�o
�¸É�ªµ¤Á�o¤�o��́Ê�Â�n�2-5%��µ�·��n°�´��µ��3-6�Á�º°���¹��³Á¦·É¤Á®È��¨� 

­Îµ®¦́�Á¦ºÉ°��ªµ¤Á�o¤�o��́Ê��Ä��e��.«. 2000 Á°È�Á�­, ¡µ­Ã�ªÁ¨� Â¨³�¤°��oµ�Á�°�
Å�o�Îµ�µ¦��¨°�Á¡ºÉ°�¼�¦³­·��·£µ¡Â¨³�¨�oµ�Á�¸¥��°��Å±Ã�¦�ª·Ã�� Ä��¼o�iª¥�¸ÉÁ�}� jµ�Îµ�ª��
48 ���Ã�¥Ä�o�¸É�ªµ¤Á�o¤�o��4% ¡�ªnµ jµ�µ�¨��´�Á���38% �µ�¨��µ�­nª��37% Â�n�¨�oµ�Á�¸¥��¸É
¡�Á�n���µ¦¤¸�µª³¦°¥�µª�µ�Á¤È�­¸�ÉÎµ�Â���µª¦ (permanent hypomelanosis) Â¨³��µ¦¤¸�µª³¦°¥
�µª�µ��µ¦Å¦oÁ¤È�­¸�(amelanosis) �́Ê���n°��oµ�­¼���¹�­¦»�ªnµ�ªµ¤Á�o¤�o��¸ÉÁ®¤µ³­¤�nµ�³Á�}�Á¡¸¥�
Â�n�2% Á�nµ�́Ê�¡°��Ennes, Paschoalick & Monta, 2000) �¹É��È­°��¨o°��´��¨�µ¦��¨°��°��°µ
�� Â¨�¢d��Â¡��¦·� �Arndt & Fitpatrick���¸É��¨°�Ä�o�2% Á�¸¥��´��5% Å±Ã�¦�ª·Ã�� Ä��µ¦
¦́�¬µ�Hypermelanosis ¡�ªnµ�¦³­·��·£µ¡�oµ��µ¦¨��ªµ¤Á�o¤�°�­¸�·ª�́Ê�Å¤nÂ���nµ��´���Arndt 
& Fitpatrick, 1965) 

�¹�Â¤oªnµ Å±Ã�¦�ª·Ã����³Á�}�­µ¦�¸É¤¸Ä�o¤µ�µ��Â�n�È¡��¨�oµ�Á�¸¥�Å�o�n°¥�Á�n�£µª³
�ºÉ�Â¡o­´¤�́­�Á¨È�Á�¨¸É¥�­¸��¹É�Á�}��¨�oµ�Á�¸¥�Â���´�¡¨´��­nª�£µª³�°°Ã�¦Ã��·­�(Ochronosis) 
Â¨³��°¨¨°¥�r�¤·Á¨¸¥��Colloid milium) Ä��¦·Áª��¸É�µ�Á�}��¨�oµ�Á�¸¥�Â��Á¦ºÊ°¦́���¹É�Á�}�£µª³�¸É
¦́�¬µÅ�o�n°��oµ�¥µ��(Francisco & Stefania, 2000)  

2.3.1.2 Á�¦��·Ã�°·��(tretinoin) �nª¥°°�§��·ÍÁ¦n�Ä®oÁ�¨¨r�·ª®�́�¤¸�µ¦Â�n��́ªÁ¡·É¤�¹Ê��
�Increase�epidermal turnove) �¦ª¤�¹�¥´�¥´Ê��¦³�ª��µ¦­¦oµ�Á¤È�­¸��melanogenesis) Å�o°̧��oª¥ ¤´�
Ä�o¦nª¤�´�¥µ��·�°ºÉ��Á�ºÉ°��µ�°°�§��·Í�n°��oµ��oµ�(Pathak, Fitpatrick & Krus, 1986) ���¨�oµ�Á�¸¥�
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�¸É¡�Å�o�n°¥�º°�¦³�µ¥Á�º°��n°��oµ�¤µ���ÎµÄ®o®�oµÂ��Å�o�§��·ÍÂ�¦��o°�°ºÉ��º°�·ªÂ®o��¹�Â¨³
¨°�Á�}��»¥Å�o  

2.3.1.3 ¥µÁ­�¦̧¥¦°¥�r�Â����µ��topical steroid) �¨Å��µ¦°°�§��·ÍÅ¤n�¦µ�Â�n�´��
Â�nÁ�ºÉ°ªnµ¥µ�nµ�³¤¸�¨¦��ª��µ¦�Îµ�µ��°�Á�¨¨rÁ¤¨µÃ��´¨¥r�Ã�¥Å�¥´�¥´Ê��µ¦®¨´É��metabolic 
products �nµ��Ç��°�Á�¨¨rÁ¤¨µÃ��´¨¥r��ÎµÄ®oÁ�¨¨r­¨µ¥�́ªÁ¦Èª¥·É��¹Ê���Kanwar, Dhar & Kaur, 1994)�¤´�
�·¥¤Ä�o¦nª¤�´�¥µ�́ª°ºÉ�Á�n��Á�¦��·Ã�°·�Â¨³�Å±Ã�¦�ª·Ã�� Â�n¡�Á¦ºÉ°��°��·ª®�́��µ�¨��(atrophy) 
�ÎµÄ®oÁ�·�­·ª�(steroid acne)�Â¨³Á®È�Á­o�Á¨º°� °¥Ä�o�·ªÅ�o  (telangiectasias) 

2.3.1.4 �¦�°³Á�¨µ°·���Azelaic acid) �¹�Â¤oªnµ§��·ÍÃ�¥¦ª¤¥´�Å¤n�¦µ�Â�n�´��Â�n�°³
Á�¨µ°·��¤¸§��·Í��oµ��µ¦°́�Á­� �oµ�Â���¸Á¦̧¥ Â¨³�oµ��µ¦®�µ�́ª�°��·ª��antikeratinizing effects) 
¦ª¤�¹�¤¸§��·Í�Îµ¨µ¥Á�¨¨r��cytotoxic effect) �n°�Á¤¨µÃ�Å��r��oª¥� (Marta & Mark, 2006) �ªµ¤
Á�o¤�o��¸ÉÄ�o�́Ê�Â�n�15-20% �µª́�¨³�2��¦́Ê���¨�oµ�Á�¸¥��¸É¡�Å�o�º°��ºÉ��´��¦·Áª��¸É�µ¥µ��·ª¨°�
Á�}��»¥�Â�nÅ¤n¡��¨�n°¦³��°ºÉ��°�¦nµ��µ¥� 

2.3.1.5 Ã��·��Â°�·��(Kojic acid) Á�}�­µ¦�¸É°¥¼nÄ��¦³�¼¨�Asperigillus oryzae ¤¸§��·Í
¥´�¥´Ê�Á°�Å�¤rÅ�Ã¦�·Á�­��Lim,1999) �{��»�´�¤´�Ä�o�ª��¼n�´��Å±Ã�¦�ª·Ã�� Á¡¦µ³¤¸§��·ÍÁ�}�
¥´�¥´Ê�Á°¤Å�¤rÅ�Ã¦�¸Á�­�(Tyrosinase inhibitor) Á®¤º°��´��°̧��´Ê�¤¸�µ¦«¹�¬µ¡�ªnµ�Ä��¦�¸�¸ÉÄ�o��
Å±Ã�¦�ª·Ã�� ®¦º°��¦�Å�Ã�¨·���Glycolic acid) Â¨oª jµÅ¤n�°�­�°�®¦º°Å�o�¨�o°¥��µ¦Ä�o��¦�
Ã��·��Ä��µ¦¦́�¬µ¦nª¤��³�ÎµÄ®o jµ�µ�¨��̧¥·É��¹Ê��(Garcia & Fulton, 1999)  

2.3.1.6 Á°È�-°³Á��·¨-4-Á°­-�·­�µ¤·�·¨¢e�°¨�(N-acetyl-4-S-cysteaminylphenol): 
Á�ºÉ°ªnµ�nª¥¨��Îµ�ª��Á¤¨µÃ�Å��r �¸É�Îµ�µ� ¦ª¤�¹��Îµ�ª��Á¤¨µÃ�Ã�¤ Ä®oÄ�o�µª́�¨³�2��¦́Ê��Á�}�
Áª¨µ�µ��¦³¤µ��6�Á�º°���¹��³Á®È��¨�̧ Ã�¥¤¸�µ¦«¹�¬µ�°���·¤Ã�¨��Jimbow)�Ä®o��Á�}� jµ�12 
���Á°È�-°³Á��·¨-4-Á°­-�·­�µ¤·�·¨¢e�°¨ �·��n°�´��µ��6 Á�º°��¡�ªnµ�8 ���̧�¹Ê��Â¨³Å¤n¡�
�¨�oµ�Á�¸¥�Ä��Ç�Â�n¤¸¦µ¥�µ��µ¦�¨´�Á�}��ÊÎµ�°� jµ®¨´��µ�®¥»�¥µ�1 ����Jimbow,1991)  

2.3.1.7 Åª�µ¤·���¸�(vitamin-C) ¤¸§��·Í¥´�¥´Ê��µ¦­¦oµ�Á¤È�­¸Á¤¨µ�·�Å�o�¤´�Ä�o�ª��¼n�´�
�µ¦�¨´�¥µ�oª¥�µ¦Â­Å¢¢jµ��iontophoresis) Á¡ºÉ°�nª¥Ä��µ¦�¨´�¥µÁ�oµ­¼n�·ª®�́���¹É��³Á®È��¨�̧¤µ�
�¹Ê���Huh et al., 2003)  

2.3.1.8 �µ¦¦́�¬µ¥µÂ���­¤��combination therapy) ¤¸�µ¦«¹�¬µ¤µ�¤µ¥�¸É�³Ä�o�
Å±Ã�¦�ª·Ã�� �´�­µ¦°ºÉ��Á¡ºÉ°Á¡·É¤�¦³­·��·£µ¡Ä��µ¦¦́�¬µ��{��»�´��¸ÉÄ�o�´�°¥nµ�Â¡¦n®¨µ¥�º°�
­¼�¦��¨·�Â¤���Kligman) ¤¸­µ¦�3��́ª��­¤�´��º°�5% Å±Ã�¦�ª·Ã�� 0.1% Á�p��nµÁ¤�µÃ��
�Dexamethasone) Â¨³ 0.1% Á�¦��·Ã�°·� Ã�¥­µ¦�´Ê�­µ¤�³¤¸�¨¥´�¥´Ê��µ¦­´�Á�¦µ³®rÁ¤È�­¸Á¤
¨µ�·�Å�o�̧�Ã�¥¡�ªnµ¦́�¬µ jµ��·��ºÊ� Å�o�¨�̧Â�n¡�£µª³Â�¦��o°�Å�o�n°¥�Á�ºÉ°��µ��o°��µ¥µ
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�n°Á�ºÉ°�Á�}�Áª¨µ�µ�Â¨³�¨�oµ�Á�¸¥��°�¥µÂ�n¨³��·��È¥´�¤¸°¥¼n��¹�¥´�¤¸�µ¦�¦́��¦»�­¼�¦�nµ��Ç
�n°¤µ°̧�Á�n��­¼�¦�¤­¤­µ¤��·���triple combination) Á�n��Å�¦¨¼¤nµ�(Triluma) �¹É��¦³�°��oª¥��
4% Å±Ã�¦�ª·Ã�� 0.05% Á�¦��·Ã�°·�Â¨³�0.01% Á°¢Á°��FA)  

Ä��e��.« 2007�Á��nµ�¢°¦rÁ¦¨nµ Á�­�µ¦̧É Á�¨¤�°Á¨��´�Á�̧¥�Â¨³¤µÁ¦̧¥ �Tania, Cestari, 
Karime, Alexadre & Mari, 2007� Å�o�Îµ�µ¦��¨°�¦³®ªnµ��µ�¦̧¤­¼�¦�¤­¤­µ¤��·� Á�¦̧¥�Á�¸¥�
�´��µ�4% Å±Ã�¦�ª·Ã����¦̧¤�Ä����¸ÉÁ�}� jµ¦³�́���µ��¨µ��¹�¦»�Â¦� �Îµ�ª��120 ���Á�}�Áª¨µ�8 
­´��µ®r�Á¡ºÉ°Á�¦̧¥�Á�¸¥��¦³­·��·£µ¡Â¨³�¨�oµ�Á�¸¥��°�¥µ�¡�ªnµ ­¼�¦�¤­¤­µ¤��·���nª¥Ä®o jµ
�µ�¨�Â¨³Å�o�¨�¸É�̧�ªnµ 4% Å±Ã�¦�ª·Ã���¦̧¤ �́Ê�Â�n­´��µ®r�¸É�4 �°��µ¦��¨°��Ã�¥�¸É�¨�oµ�Á�¸¥�
Å¤nÂ���nµ��´�� 

2.3.2 �µ¦¦́�¬µ jµ�oª¥ª·�¸°ºÉ���Ç 
�µ¦¨°��·ª�oª¥­µ¦Á�¤¸��chemical peeling) Á�}��µ¦¦́�¬µ­¸�·ª�¸ÉÅ¤n���·�Ã�¥Á¡¸¥�Â�nÁ�}�

�µ¦¨°��·ª�Îµ°°��´Éª�¦µªÁ�nµ�́Ê��­nª�Ä®�n�³Ä�o­µ¦¡ª���¦��¨Å¤o�(Alpha-hydroxylic acid) ®¦º°�
�¦�Å�¦�¨°Ã¦°³Á��·���Trichloracetic acid) Ã�¥�¨�µ¦¦́�¬µ�¹Ê��´�ª·�¸��ªµ¤Á�o¤�o��°�­µ¦�¸ÉÄ�o�
¦³¥³Áª¨µ�¸É�µ�·Ê�Åªo Â�nÃ�¥¦ª¤Â¨oª¥´�Å�o�¨Å¤n�n°¥�̧�́��¦ª¤�¹�¡��¨�oµ�Á�¸¥�Å�o�n°¥Á�n�£µª³�
¦°¥�Îµ�µ�µ�µ¦°́�Á­���post inflammation hyperpigmentation)��·ª�µ�¨�Â¨³�µ¦�·�Á�ºÊ°Á�}��o� 

�µ¦�¦°�·ª�oª¥Á�¦È�°́�¤�¸��microdermabrasion) ¤´�Å�o�¨�̧¦³�́�®�¹É�­Îµ®¦́� jµ��·��ºÊ��
­nª� jµ��·�¨¹�¤´��³Å�o�¨Å¤n�̧�́� °̧��´Ê�¥´�¤´�¡��¨�oµ�Á�¸¥�Á�n��¦°¥�Îµ�(hyperpigmentation) 
¦°¥Â����hyperemia) Â�¨Á�}��¼���keloid formation) Å�o��Harmon & Yarborough, 2003) ª·�¸�̧Ê�¹�
Å¤n�n°¥Á�}��¸É�·¥¤�́� 

�µ¦Ä�oÁ¨Á�°¦r¨°��·ª��abrative laser) Å�o�¨�̧Ä��µ¦¦́�¬µÃ¦�¡ª��ªµ¤Á�o¤�°�Á¤È�­¸�µ�
­µÁ®�»°ºÉ��Â�n�¨Ä��µ¦¦́�¬µ jµ¥´�Å¤n�°��¨Â�n�´� (Grekin, Shelton, Grisse & Friden ,1993) 
¦ª¤�¹��µ¦Ä�oÁ¨Á�°¦rÄ��¨»n¤���·ª�­ª·��r�Á¨Á�°¦r��Q-switched laser) ¡�ªnµ�¨¥´�Å¤nÁ�}��¸É�nµ¡°Ä��
�µ�¦µ¥Á�·�¦°¥�Îµ�µª¦®¨´��µ¦¦́�¬µ�Â¨³­nª�¤µ� jµ�³�¨´�¤µÁ�}�Ä®¤nÅ�o®¨´��µ¦¦́�¬µ�(Kakler 
& Nordlund, 1998)  

�µ¦Ä�oÂ­��ªµ¤Á�o¤�o�­¼��(Intense pulse light therapy-IPL) Ä��{��»�´�¡�ªnµ�¤¸�µ¦
�Îµ¤µÄ�o�´�°¥nµ�Â¡¦n®¨µ¥Â�n�È¤¸¦µ¥�µ�¡��µ¦Á�·�¦°¥�Îµ�µ��µ¦°́�Á­�Å�oÁ�n��´� 

�¨·�£́��r�¦¦¤�µ�· Á�ºÉ°��µ�Ä��{��»�´�¡�ªnµ�¤¸­µ¦­�´��µ�­¤»�Å¡¦Â¨³®¨µ¥�́ª�¤¸
�»�­¤�´�·Ä��µ¦¨�­¸�·ªÂ¨³�nª¥Ä®o�·ª�µª�°̧��´Ê��µ��¨�oµ�Á�¸¥��¸É¡�Å�o�n°¥�µ�¥µ�µ¦́�¬µ jµ
�́��¸É�¨nµª�oµ��o���¹��ÎµÄ®o�{��»�´�¤¸�µ¦�Îµ¡º�­¤»�Å¡¦®¨µ¥��·�¤µ­�´�Â¨³¡´��µ¤µÁ�}�­µ¦�¸É
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�nª¥Ä®o�ªµ¤�µªÂ¨³¨��µ¦Á�·� jµ°¥¼n®¨µ¥��·�Á�n��­µ¦­�´��µ�Ä�®¤n°��­µ¦­�´��µ�Â�n�
¤³®µ��¦ª¤�¹�­µ¦­�´��µ�Á¤¨È�°�»n���¹É��º°ªnµÁ�}��µ�Á¨º°�°̧��µ�Ä��µ¦¦́�¬µ jµÄ��{��»�´� 

2.4 ­µ¦� ¼̈�oµÅ�Ã°��(gluthione)  

�¨¼�oµÅ�Ã°�Á�}�­µ¦�¦³�°��¨»n¤�Å�°°¨�(thiol compound) �¸É¡�Å�o�´ÉªÅ�Ä�¦nµ��µ¥ 
Ã�¥¡�Å��́Ê�Â�n�ªµ¤Á�o¤�o��1-100 ¤·¨¨·Ã¤¨µ¦r��µ¤Â�n��·��°�Á�ºÊ°Á¥ºÉ°�(Mazurowska & Mojski, 
2008) 
  �ºÉ°Ã�¦�­¦oµ��µ�Á�¤:̧ N-(N-L-gamma-Glutamyl-L-cysteinyl)glycine  
  �ÊÎµ®�́�Ã¤¨�»¨: 307.43 �·Ã¨�°¨�́�� 
  ­¼�¦�µ�Á�¤:̧ C10H17N3O6S  

 

£µ¡�̧É���2��Ã�¦�­¦oµ��°��¨¼�oµÅ�Ã°� 

­µ¦�¨¼�oµÅ�Ã°�Á�·��µ�µ¦¦ª¤�́ª�°��¦�°³¤·Ã�­µ¤��·���º°��¨¼�µÁ¤� (glutamate)  
�¸­Á�°̧��(cysteine) Â¨³Å�¨�¸�� (glycine) ­µ¦�¨¼�oµÅ�Ã°�­µ¤µ¦��¼�­¦oµ�Â¨³Ä�oÅ�o�oª¥�ª��¦
Â�¤¤nµ��¨¼�oµ¤·�·¨�(gamma glutaminyl cycle)��¹É��¦·Áª��¸ÉÁ�}�­nª��°��µ¦�Îµ�µ��°�­µ¦�º°
�¦·Áª���´¨Å±�¦·¨�(sulhydryl group) �¹É�Á�}�­nª�°°�§��·ÍÄ��µ¦�Îµ�µ�Ä�¦³���µ¦³�Îµ�µ��°�
¦nµ��µ¥®¨µ¥�Ç�¦³����º° 

1. �nª¥Ä��º�­£µ¡�°��¨»n¤�´¨Å±�¦·¨�Ä��­µ¦Ã�¦�̧��Â¨³Ã¤Á¨�»¨°ºÉ��Ç�Ä�¦nµ��µ¥ 
2. �nª¥Ä��µ¦�oµ�­µ¦�Å±Ã�¦Á��Á�°¦r�°°�Å��r�(hydrogen peroxide)�Â¨³�°�»¤¼¨°·­¦³

°ºÉ��Ç 
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3. Á�}�­µ¦�³�µÅ¨­r�Ä���·�·¦·�µ�µ¦Â¨�Á�¨¸É¥�­µ¦Å��´¨Å¢�r�( disulfide exchange 
reaction) 

4. Á�}��Ã�Á°¤Å�¤r�­Îµ®¦́�Á°¤Å�¤r�µ���·� 
5. Á�}�­µ¦�oµ�¡·¬­Îµ®¦́�­µ¦Â�¨��¨°¤Ä�¦nµ��µ¥ 
6. ���nµ¥�¦�°³¤·Ã��nµ�Á¥ºÉ°®»o¤Á�¨¨r 

2.4.1 ¦¼�Â���°��¨¼�oµÅ�Ã°�Ä�¦nµ��µ¥ 
¦̧�·ª�r���¨¼�oµÅ�Ã°��(reduced glutathione- GSH) Á�}�¦¼�Â���°��¨¼�oµÅ�Ã°��¸É¤¸��¨»n¤

Å±�¦·¨�ÎµÄ®o­µ¤µ¦�Á­¸¥°·Á¨È��¦°��Â¨³Á�}�Â���¸É¤¸�ªµ¤­µ¤µ¦�Ä��µ¦�Îµ�µ�­¼��°��¨¼�oµ 
Å�Ã°��(active form) �¹É�¦¼�Â���̧Ê­µ¤µ¦�Ä®o°·Á¨È��¦°�Â�n­µ¦°ºÉ�Ä��oª¥�µ¦�¼�°°��·Å��r 

°°��·Å��r��¨¼�oµÅ�Ã°��(oxidized glutathione-GSSG) Á�}�¦¼�Â���°��¨»�oµÅ�Ã°��¸ÉÁ�·�
�µ��µ¦Á­¸¥°·Á¨È��¦°���ÎµÄ®oÁ�·��¡´��³Å��´¨Å¢�r¦³®ªnµ�Ã¤Á¨�»¨��°��¨¼�oµÅ�Ã°�­°�Ã¤Á¨�»¨� 

 

£µ¡�̧É���3��Ã�¦�­¦oµ��°��°°��·Å��r�¨¼�oµÅ�Ã°� 
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°°��·Å��r�¨¼�oµÅ�Ã°�­µ¤µ¦�Á�¨¸É¥�Á�}��¦̧�·ª�r�¨¼�oµÅ�Ã°��oª¥�Á°¤Å�¤r��¨¼�oµÅ�Ã°�
¦̧�́�Á�­�(glutathione reductase) Ã�¥¤¸��¦�ª·�µ¤·��¸Á�}�Ã�Á°¤Å�¤r 

 

£µ¡�̧É���4���¨Å��°�ª��¦�µ¦�Îµ�µ��°�Á°¤Å�¤r�¨¼�oµÅ�Ã°��¦̧�́�Á�­ 

�¹É�Á�}�­µ¦�¸É­µ¦�¸É�nª¥Ä��µ¦�Îµ�µ���µ��¸ª£µ¡�°�¦nµ��µ¥�¦ª¤�´Ê��nª¥Ä®o�·ª�µª�¹Ê��oª¥�
�oª¥�¨Å��́��n°Å��̧Ê 

1. �µ¦¥´�¥´Ê��µ¦�Îµ�µ��°��Á°¤Å�¤r�Å�Ã¦�¸�Á�­�Ã�¥�¦��Ã�¥�µ¦�́��´��µ�»
�°�Â���°�Á°¤Å�¤r��¹É�Á�}�­nª�°°�§��·Í��°�Á°¤Å�¤r�Å�Ã¦�¸Á�­ 

2. �µ¦�nª¥Ä��µ¦Á�¨¸É¥��µ¦­¦oµ��Á¤È�­¸��·��¥¼Á¤¨µ�·��Á�}��¢eÃ°Á¤¨µ�·� 
3. �µ¦Á�}�­µ¦�oµ�°�»¤¼¨°·­¦³Â¨³Á°È¤Å�¤r�Á�°¦r°°�Å��rÁ�­�(peroxidase)��¹É��­µ¦

�´Ê�­°�Á�}�­µ¦�¸É�¦³�»o�Á°¤Å�¤r�Å�Ã¦�¸Á�­�Â¨³Ä®oÁ�·��µ¦­¦oµ�­µ¦Á¤È�­ ̧
4. Á�}�­µ¦�¸É�ª��»¤Ä��µ¦�Îµ�µ�­µ¦�¸É��oµ��µ¦Á�·�Á�¨¨r­¦oµ�Á¤È�­ ̧
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£µ¡�̧É�2.5 �µ¦­¦oµ�Á¤È�­¸��µ¦�Îµ�µ��°��¨¼�oµÅ�Ã°�Â¨³ª��¦�µ¦�Îµ�µ��Á°¤Å�¤r�¨¼�oµÅ�Ã°�-� 
¦̧�́�Á�­ 

  Ä��µ¦«¹�¬µ®�oµ�¸É�°�­µ¦�¨¼�oµÅ�Ã°�Â¨³­µ¦�¨»n¤Å�°°¨°ºÉ��Ç�Ä�Á�µ¦Á¤�µ�°¦·�¹¤�
�°�Á¤¨µÃ��´¨¥r�Â¨³�µ¦­¦oµ�Á¤È�­¸Ä�¤�»¬¥rÅ�o�¡�ªnµ  

1. �¨Å�Á�ºÊ°��o���°�­µ¦�¨»n¤Å�°°¨Ä��µ¦­¦oµ�Á¤È�­ ̧
�µ��µ¦«¹�¬µÁ�ºÊ°��o�¡�ªnµ¤¸�ªµ¤­´¤¡´��r�°�­µ¦�¨»n¤Å�°°¨�´��µ¦­¦oµ�Á¤È�­¸°¥nµ�

¤µ��Ã�¥Ä��´Ê��·ª®�́��Îµ¡¦oµ�¸É¤¸­µ¦�´¨Å±�¦·¨Á�}�°��r�¦³�°���³¤¸�µ¦�j°��´��µ¦­¦oµ�Á¤È�­¸Á¤
¨µ�·�Å�o��µ��µ¦«¹�¬µ�°���µ¦�Îµ�µ¦�°°��·Å��r­µ¦�¨»n¤��´¨Å±�¦·¨��oª¥�µ¦�µ¥¦́�­¸�Á°��rÁ¦¥r�
¦́�­¸¥¼ª̧��ªµ¤¦o°���µ¦°́�Á­���ÎµÄ®o�­µ¦�¨»n¤�̧Ê�¼�¥´�¥´Ê��µ¦�Îµ�µ�Â¨³®¥»��ªµ¤­µ¤µ¦��µ¦�oµ�
­µ¦Á¤È�­¸Á¤¨µ�·��¹É��ÎµÄ®oÁ�·��µ¦¤¸�·ª�¨ÊÎµÅ�o�Å�o°oµ��¹��ªµ¤�nµÁ�ºÉ°�º°�°��­µ¦Å�¦Á��Å��r��¨¼�oµ
Å�Ã°��³¤¸¦³�́��ÉÎµÄ�����¸É¤¸�·ªÁ�o¤Á¤ºÉ°Á�¦̧¥�Á�¸¥��´����¸É¤¸�·ª�µª�ªnµ 

2. ­µ¦�¦³�°��¨»n¤Å�°°¨�´��ªµ¤­µ¤µ¦�Ä��µ¦�oµ�Á°¤Å�¤r�Å�Ã¦�¸Á�­ 
Á�ºÉ°��µ��µ¦¥´�¥´Ê��µ¦­¦oµ�Á¤È�­¸Ä�­´�ªrÁ¨¸Ê¥�¨¼��oª¥�¤Ã�¥­¦oµ��¦³�°��¨»n¤Å�°°¨�́Ê�

¤¸�ªµ¤­´¤¡´��r�´�Ä��´Ê��°��µ¦�Îµ�µ��°�Á°¤Å�¤rÅ�Ã¦�¸�Á�}�°¥nµ�¤µ��Á°¤Å�¤r�¸É¤¸�µ¦�Îµ�µ�
Ä�®¨µ¥�Ç�®�oµ�¸ÉÂ¨³­nª��¸É¤¸�µ¦�Îµ�µ��°�Á°¤Å�¤rÁ�}��¸É¤¸Ã¨®³�°�Â��Á�}�°��r�¦³�°��Ä�
�´Ê��°��µ¦­¦oµ�Á¤È�­¸Á°¤Å�¤r�́ª�̧ÊÁ�}�Á°¤Å�¤r�́ªÂ¦��°��´Ê��°���µ¤¦¼�£µ¡�¸É���2 
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Á�ºÉ°��µ�Á°¤Å�¤r°¥¼nÄ��´Ê��°��¸É�}��́ª�Îµ®���ªµ¤Á¦ÈªÄ��µ¦­¦oµ�Á¤È�­¸�(rate-limiting 
step)��µ¦®¥»��µ¦�Îµ�µ��°�Á°¤Å�¤r�̧Ê�¹�Á�}��´Ê��°�®¨´�Ä��µ¦¥´�¥´Ê��µ¦­¦oµ�Á¤È�­¸��µ�
®¨´��µ�¤¸�µ¦¥º�¥´�ªnµ�­µ¦�¨¼�oµÅ�Ã°�Ã�¥�¦��°°�§��·ÍÃ�¥�¦��n°�Å�Ã¦�¸Á�­�Â�¦�Â���µ¦
��­n��Å�Ã¦�¸Á�­Ä�Á�¨¨r�Â¨³¥´�°°�§��·Í�µ�°o°¤�Ã�¥�µ¦¨��µ¦�Îµ�µ��°�Á°¤Å�¤r�nµ��µ¦
�ª��»¤¦³�́���¸Á�°̧��£µ¥Ä�Á�¨¨r� 

­µ¦�¨»n¤Å�°°¨­µ¦¤µ¦��́��´��Ã¨³�°�Â��Ä�Å�Ã¦�¸Á�­�Á�}��¨Ä®o�Å�Ã¦�¸Á�­Å¤n
­µ¤µ¦��Îµ�µ�Å�o 

�°��µ��̧Ê¥´�¤¸�o°¤¼¨¥º�¥´�ªnµ�µ¦�µ��¨¼�oµÅ�Ã°���³�ÎµÄ®o�Å�Ã¦�¸Á�­­µ¤µ¦��Îµ�µ�
Å�o¤µ��¹Ê��Â¨³¤¸Á¡·É¤�Îµ�ª�Á¤¨µ�·�Ä��´Ê��·ª®�́�Å�o 

2.4.2 �¨�°��¨¼�oµÅ�Ã°�Ä��µ¦�́Ê��°��µ¦­¦oµ��¢eÃ°Á¤¨µ�·� 
Á�ºÉ°��µ�Ä��ªµ¤Á�}��¦·�Â¨oª�­´�ªrÁ¨¸Ê¥�¨¼��oª¥�¤�³Á�}��µ¦�­¤�°�Á¤¨µ�·�­°���·��

�´Ê��¥¼Á¨¨µ�·�Â¨³¢eÃ°Á¤¨µ�·��Ã�¥­µ¦Å�°°¨�(�¸­Á�°̧��Â¨³�¨¼�oµÅ�Ã°�) �³�Îµ��·�¦·¦·¥µ�´��
­µ¦�Ã��µ�ª·Ã���(dopaquinone) �¹É��³Á�¨¸É¥��µ¦­¦oµ�¥¼Á¤¨µ�·��Å�Á�}�­µ¦¢eÃ°Á¤¨µ�·��Ä��µ�
�¨´��´��µ¦�µ�­µ¦�°��Å�°°¨�­µ¦ Ã��µ�ª·Ã����³�¼��́�Á¦̧¥�Á�}�°�»¡´��r�°�­µ¦�°·�Ã�¨�
(indole) Á¡ºÉ°�³Á�oµ­¼n�´Ê��°��µ¦­¦oµ�¥¼Á¤¨µ�·� 

Ã�¥­µ¦��¨¼�oµÅ�Ã°�­µ¤µ¦��́�­µ¦�Ã��µ�ª·Ã��Ã�¥Å¤nÄ�oÁ°¤Å�¤rÄ��´Ê��°��µ¦�́�Á¡ºÉ°
Á�·�­µ¦��¨¼�oµ�·¨Ã��µ�(gluatanyldopas) ®¦º°°µ�Ä�o�Á°¤Å�¤r��¨¼�oµÅ�Ã°��Á°­��¦µ�­³Á¢°¦rÁ¦­�
(glutathione-s-transferase)�Ä��µ¦�́�Å�oÁ�n��´���n°¤µ­µ¦�¨¼�oµ�·¨Ã��µ��³�¼�Á�¨¸É¥�Å�Á�}��
�·­�oµ�·¨Ã��µ��oª¥��·�·¦·¥µÅ±Ã�¦Å¨�·­�(hydrolysis reacton) �µ�Á°¤Å�¤r�Â�¤¤nµ��¨¼�oµ¤·¨��¦µ�
Á���·Á�­�(gamma glutamyl transpeptidase) ®¦º°�Á°¤Å�¤r�Å�Á��Å�Á�­�(dipeptidase) Â¨³Á�oµ­¼n
�µ¦­¦oµ��¢eÃ°Á¤¨µ�·�Ä��¸É­»� 

2.4.3 �µ¦�Îµ�¦³Ã¥��r�°��¨¼�oµÅ�Ã°�¤µÄ�o�µ��¨·�·� 
2.4.3.1 �µ¦�Îµ�¨¼�oµÅ�Ã°�¤µÄ�oÄ��µ¦¦́�¬µÃ¦�¤³Á¦È���µ��µ¦«¹�¬µ¡�ªnµ�¨¼�oµÅ�

Ã°�­µ¤µ¦�¨�¦³�́��­µ¦°�»¤¼¨°·­¦³Å�o�(Han & Park, 2009; Chow & Hakim, 2007) �¹É�­µ¤µ¦�
¨��µ¦Á�·�¤³Á¦È�Å�o�(webMD: Whey Protein May Prevent Protect Prostate Cancer) (Palkhivala, 
2001)  

2.4.3.2 Á�ºÉ°��µ��{��»�´�¤³Á¦È�®¨µ¥��·�¤¸�µ¦�ºÊ°�n°�µ¦Á�ºÉ°¤³Á¦È���{��»�´�¤¸
�µ¦«¹�¬µ¡�ªnµ�µ¦Á¡·É¤¦³�́��°��¨¼�oµÅ�Ã°�Ä�Á�¨¨rÁ�ºÊ°�°�­µ¤µ¦��j°��´��µ¦Á¡·É¤�°�
Á�¨¨r¤³Á¦È�Ä��Å��¦³�¼��Á�oµ�¤�¨ÎµÄ­o��¨n°�Á­¸¥�Â¨³�°�Å�o�(Balendiran, Dabur & Fraser, 2004) 
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2.4.3.3 �µ¦Ä�o�¨¼�oµÅ�Ã°�Â���¸�Ä��µ¦¦́�¬µ¡µ¦r�·�­´�Ä�¦³¥³Á¦·É¤�o��µ�Á­o�
Á¨º°��Îµ­µ¤µ¦�¦́�¬µÅ�o�¨°¥nµ�Á®È��¨�´�Á���µ��¨·�̧� (Sechi et al., 1996) 

2.4.3.4 �µ¦�Îµ�¨¼�oµÅ�Ã°�Ä�¦¼�Â���·�Ä­­¼�¦�Å¨Ã�Ã�¤�Á¡ºÉ°¦́�¬µÃ¦��¸ÉÁ�·��µ
�µ¦�¸É¤¸�¨¼�oµÅ�Ã°��ÉÎµ��µ��µ¦�o��ªoµ�°� Timothy Guilford ¡�ªnµ�µ¦¦́��¦³�µ��¦̧�·ª�r�¨¼�oµÅ�
Ã°��­µ¤µ¦�¦́�¬µ°µ�µ¦�°�Ã¦��¡µ¦r�·�­´�Â¨³Ã¦��·­�·�Å¢Ã�¦�·­Å�o�(Timothy, 2006)  

2.4.3.5 �µ¦�Îµ�¨¼�oµÅ�Ã°�Â���µÄ��µ¦¦́�¬µÃ¦�­³Á�È�Á�·�Â�¨³Ã¦�°́�Á­�
�·ª®�́�°ºÉ�Ç�Ã�¥°��r�¦³�°��°��¸ÉÄ�o­µ¤µ¦�Ä�oÅ�o�́Ê�Â�n�16-70�Á�°¦rÁ�È��r��µ�µ�µ¦�o��ªoµ�°��
Nicholas V ¡�ªnµ�µ¦�µ��¨¼�oµÅ�Ã°��45�Á�°¦rÁ�È��rÄ��¼o�iª¥�Ã¦�­³Á�È�Á�·�Á�oµÁ¥È��ª́�¨³�2��¦́Ê��
­µ¤µ¦�¨�°µ�µ¦�°��¼o�iª¥Å�o°¥nµ�¤¸�́¥­Îµ�´�Ä��24��´ÉªÃ¤�®¨´��µ¦�µ¥µ�(Perricone, 2005) 

2.4.3.6 �µ¦¦µ¥�µ��¹��µ¦�¸��¨¼�oµÅ�Ã°�Ä�¦¼��Å¨Ã�Ã�¤�­µ¤µ¦�¤¸�µ¦�¼��¹¤Á�oµ­¼n
Á�¨¨r�́��Ä�­´�ªr��¨°�Å�o�Â¨³¥´�¤¸�¨Ä®o­µ¤µ¦��j°��´�Á�¨¨r�́�Á¤ºÉ°�o°�­´¤�́­�´�­µ¦¡·¬Å�o�
(Wendel A., 1983) 

2.4.3.7 �µ¦�Îµ�¨¼�oµÅ�Ã°�Â���µ�Ã�¥�µ¦�Îµ�¨¼�oµÅ�Ã°��Â°¨�·¨�Á°­Á�°¦r�
(glutathione alkyl ester) ��¨Ä��ªµ¤Á�o��0.1-10 Á�°¦rÁ�È��r�Ä�oÄ��µ¦�µ�·ª®�́�Á¡ºÉ°�³¨°�µ¦Â�n
�°��·ª®�́���oª¥§��·Í�µ¦�oµ�°�»¤¼¨°·­¦³�Â¨³�µ¦Á¡·É¤�¦·¤µ��Á°¤Å�¤r��»�Á�°¦r°°�Å��r��·­¤·ª
Á�­�(superoxide dysmutase) Ä��´Ê��·ª®�́��Ã�¥Å�o¤¸�µ¦¡´��µ�´Ê���´Ê�¦¼�Â���°��Ã¨�´É��µ�·ª®�́��
Ã¨�´É�­Îµ®¦́�®�́�«¸¦¬³�Á�¨�µ�·ª®�́���¦̧¤�µ�·ª®�́��(N�Guyen Quang, Alex, Colin, Lindenbaum 
& Loufrani, 1996) 

2.4.3.8 �µ¦�Îµ°�»¡´��r�¨»n¤�¨¼�oµÅ�Ã°���¸ÉÅ¤n¤¸�¦³�»�¤µÄ�oÄ�­nª��¦³�°�­Îµ®¦́�
�µ¦Ä�o Á�¡µ³�¸É ��´Ê �Ä�£µª³Á�}��ªµ¤�·����·�µ�Ã¦��·ª®�́�®¦º°Á�}�­nª��¦³�°�Ä�
Á�¦ºÉ°�­Îµ°µ��r�Ã�¥°�»¡´��r�°��¨¼�oµÅ�Ã°��¸ÉÄ�oÁ�}�­nª��¦³�°�Å�oÂ�n�N-acyl-glutathiones, N-
acyl-glutathuione amides, Â¨³�N-acyl-glutathione esters  �¹É�°�»¡´��r�°��¨¼�oµÅ�Ã°�Á®¨nµ�̧Ê�¤¸
�ªµ¤­µ¤µ¦�Ä��µ¦�oµ�¡·¬�Ä�Á�¨¨rÁ�ºÊ°Á¥ºÉ°��µ¦Á¡·É¤�µ¦�Îµ�µ�Â¨³�µ¦��­n��°�Á�¨¨r��oµ�
°�»¤¼¨°·­¦³�¨��µ¦­¦oµ��Á¤�±̧Ã¤Ã�¨�·� (methemolglobin) Ä�Á�¨¨rÁ¤È�Á¨º°�Â�� Á�}�­µ¦�oµ�¡·¬
�°�Á�°¦r°°�Å��rÁ�­�Â¨³°�»¤¼¨°·­¦³�Á¡·É¤�µ¦­¦oµ�­µ¦¨·ªÃ�Å�¦°̧��(leukotrienes) �nª¥Ä��µ¦
�ª��»¤¦³�́��¨»n¤�´¨Å±�¦·¨Ä�Ã�¦�̧�Ä�Á�¨¨r�(Yu, Scott, Eugene & Van, 2004) 

2.4.3.9 ­µ¦�¨¼�oµÅ�Ã°�Â���́�Á�}�­µ¦�j°��´�¦́�­¸�(radioprotectors)�Å�oÃ�¥�Ä�
�µ¦�µ¥¦́�­¸°·Á¨È��¦°�Â��Á�µ�µ��́Ê���¼o�iµª�¸ÉÅ�o¦́�­µ¦�¦³�°��¨»n¤Å�°°¨�(�¸­Á�°̧���¨¼�oµÅ�
Ã°�)�­µ¤µ¦�Á�}��{��́¥�¸É¨���µ��°�¦́�­¸Å�o�2-2.5 Á�nµ®¦º°��¦³¤µ��50�Á�°¦rÁ�È��r�°�¦́�­¸�¸ÉÄ�o
Ä����·Å�o�(Wolff et al., 2008) 
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2.4.3.10 �¨¼�oµÅ�Ã°��ªµ¤Á�o¤�o��20�Á�°¦rÁ�È��r�Â���µÅ¤n­µ¤µ¦�¤µ¦�¦́�¬µ
¦́�¬µ jµ (Piamphongsant, 1998) 
 



 
���¸É�3 

ª·�¸�µ¦�ÎµÁ�·��µ¦ª·�́¥ 

3.1 ¦³Á�̧¥�ª·�̧ª·�´¥ 

3.1.1 �¦³�µ�¦Â¨³�¨»n¤�´ª°¥nµ� 
°µ­µ­¤´�¦Á¡«®�·��»�¦µ¥�¸ÉÁ�}� jµ�¸É�¦·Áª�Ä�®�oµ 

3.1.2 �¨»n¤�´ª°¥nµ��̧ÉÄ�oÄ��µ�ª·�´¥ 
  °µ­µ­¤´�¦Á¡«®�·��¸ÉÅ�o¦́��µ¦ª·�·��´¥ªnµÁ�}� jµ��·��ºÊ����·�¨¹�Â¨³��·��­¤�

�Epidermal type darmal type and compound type)��¸É¤µÁ�oµ¦́��µ¦¦́�¬µ�¸ÉÃ¦�¡¥µ�µ¨¤®µª·�¥µ¨´¥
Â¤n¢jµ®¨ª� �¦»�Á�¡¤®µ��¦Â¨³�·��µ¤�¨�¸ÉÃ¦�¡¥µ�µ¨¤®µª·�¥µ¨´¥Â¤n¢jµ®¨ª���¦»�Á�¡¤®µ��¦� 

3.1.3 �µ¦�Îµ�ª���µ��´ª°¥nµ� 
   Ä��µ¦ª·�́¥�̧Ê�Îµ�ª�®µ��µ��́ª°¥nµ�Ã�¥Ä�o­¼�¦ 

                                                      n0  =  Z 2á ó 2  � 
                                         d 2        

n0 =(�Îµ�ª��¦³�µ�µ¦�¸É�o°��µ¦«¹�¬µ) 
z  =(�nµ�z-score �¸É�ªµ¤�nµ�³Á�}��á)  
ó2  =��ªµ¤Â�¦�ª��°��¨»n¤�¦³�µ�¦� 
d  =(�ªµ¤�¨µ�Á�¨ºÉ°�¤µ��¸É­»��¸É¥°¤Ä®oÁ�·��¹Ê�Å�o) 0.15 

Å�o�nµ�����n0 =25 
Á�ºÉ°�drop out 10%��́��́Ê��¹�Ä�o�́ª°¥nµ��´Ê�­·Ê��30  �� 
 
 

id33348875 pdfMachine by Broadgun Software  - a great PDF writer!  - a great PDF creator! - http://www.pdfmachine.com  http://www.broadgun.com 
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3.1.4 �´ªÂ�¦�̧É«¹�¬µ 
�́ªÂ�¦°·­¦³� Å�oÂ�n�� ª·�¸�µ¦¦́�¬µ jµ 
�́ªÂ�¦�µ¤���� Å�oÂ�n�� �µ¦¨�¨��°��ªµ¤ jµ 

3.1.5 ª·�¸�µ¦�ÎµÁ�·��µ¦«¹�¬µ 
3.1.5.1 «¹�¬µ®µ�o°¤¼¨Á¦ºÉ°��¸ÉÁ�¸É¥ª�o°�Ä�Á¦ºÉ°��°��¦³�ª��µ¦�¨·�Á¤È�­¸Á¤¨µ�·��

­µÁ®�»�µ¦Á�·� jµ��{��́¥�¦³�»o��®¨´��µ¦ª·�¸�µ¦¦́�¬µ�nµ�Ç�¦ª¤�¹��¨�oµ�Á�¸¥��¸É°µ�¡�Å�o 
3.1.5.2 �°°�»¤´�·�Îµ�µ¦«¹�¬µÄ�°µ­µ­¤´�¦��µ���³�¦¦¤�µ¦�¦·¥�¦¦¤Ä�¤�»¬¥r

�°�¤®µª·�¥µ¨´¥Â¤n¢jµ®¨ª� 

3.2 Á�¦ºÉ°�¤º°Â¨³°»��¦�r�̧ÉÄ�oÄ��µ¦ª·�´¥ 

3.2.1.1 glutathione cream 
3.2.1.2 2% Hydroquinone cream 
3.2.1.3 ¥µ�µ�´�Â��Â��Å¤n¤¸­µ¦Á�¤¸�SPF 50 (physical sunscreen SPF 50) 
3.2.1.4 Mexameter MX16 
3.2.1.5 Wood�s lamp  
3.2.1.6 �¨o°��·�·�°¨�Minolta  Z1 
3.2.1.7 Ä�¥·�¥°¤¦́��µ¦¦́�¬µÂ¨³Á�oµ¦nª¤Ã�¦��µ¦ 
3.2.1.8 Á°�­µ¦°�·�µ¥�o°¤¼¨Â¨³�´Ê��°�Ä��µ¦ª·�́¥ 
3.2.1.9 Â���¦³Á¤·��¨�oµ�Á�¸¥�Â¨³�ªµ¤¡¹�¡°Ä�­Îµ®¦́�Â¡�¥rÂ¨³°µ­µ­¤´�¦ 

3.3 ¦¼�Â���µ�ª·�´¥ 

Randomized double-blind control clinical trial 

3.3.1 �µ¦Á¨º°��¨»n¤�´ª°¥nµ�  
3.3.1.1 °µ­µ­¤´�¦�¸É¤¸°µ¥»�25-45 �e�¹Ê�Å���¸ÉÁ�}� jµ�Îµ�ª��30�����¸É¤µ¦́��µ¦�¦ª��¸É

Ã¦�¡¥µ�µ¨¤®µª·�¥µ¨´¥Â¤n¢jµ®¨ª���¦»�Á�¡¤®µ��¦  
3.3.1.2 �·��µ¤�¨�¸ÉÃ¦�¡¥µ�µ¨¤®µª·�¥µ¨´¥Â¤n¢jµ®¨ª���¦»�Á�¡¤®µ��¦  
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3.3.2 Á���r�´�Á¨º°�°µ­µ­¤´�¦Á�oµ¦nª¤�µ¦«¹�¬µ��inclusion criteria) 
3.3.2.1 °µ­µ­¤´�¦ jµ¤¸°µ¥»�25-45 �e�¹Ê�Å���¸Éª·�·��´¥ªnµÁ�}� jµ��·��ºÊ�Â¨³��·��­¤�

�Epidermal type and compound type )�� 
3.3.2.2 Á¡«®�·� 
3.3.2.3 Fitz Patrick skin type III, IV, V 
3.3.2.4 °µ­µ­¤´�¦Ä®o�ªµ¤¥·�¥°¤Á�oµ¦nª¤Ã�¦��µ¦ª·�́¥�oª¥�ªµ¤­¤´�¦Ä��­µ¤µ¦�

¤µ�·��µ¤�¨�µ¦¦́�¬µÅ�o�µ¤¦³¥³Áª¨µ�¸É�Îµ®���Â¨³¨�¨µ¥¨´�¬�r°́�¬¦Ä�Ä�¥·�¥°¤¦́��µ¦¦́�¬µ�
(inform consent ) 

3.3.3 Á���r�´�°°�°µ­µ­¤´�¦��exclusion criteria) 
3.3.3.1 °µ­µ­¤´�¦�¸ÉÂ¡o­µ¦�́��¨nµª�n°Å��̧Ê� 

1. ­µ¦�´�Â��� 
2. ­µ¦Å±Ã�¦�ª·Ã��� 
3. Á�¥¤¸�¦³ª́�·­µ¦�¨¼�oµÅ�Ã°� 

3.3.3.2 °µ­µ­¤´�¦Å�o¦́��µ¦¦́�¬µ�nµ�ÇÁ®¨nµ�̧Ê�¦³¥³Áª¨µ�o°¥�ªnµ� 6 Á�º°� 
1. Â­�Á¨Á�°¦r���·��nµ�Ç 
2. �¨ºÉ�Â­��ªµ¤Á�o¤�o�­¼��(intense pulse light �IPL) 

3.3.3.3 °µ­µ­¤´�¦Å�o¦́��µ¦¦́�¬µ�nµ�ÇÁ®¨nµ�̧Ê�¦³¥³Áª¨µ�o°¥�ªnµ� 4 ­´��µ®r 
1. �µ¦�¨´�¥µ�oª¥Å¢¢jµ®¦º°�¨ºÉ�Á­¸¥��(iontophoresis ®¦º°�phonophoresis) 
2. �µ¦¨°��·ª�oª¥­µ¦Á�¤¸�(chemical peeling) 
3. �µ¦¨°��·ª�oª¥ª·�¸�µ��µ¦�´��¼�Á�n���µ¦�¦°�·ª�oª¥ª·�¸�nµ��Ç 
4. �µ¦Ä�o¥µ�¦µ��µ¤¸�·��Á°�·��(tranxemenic acid)��´Ê��µ¦�·���µ¦�¸��µ��·ª®�́�

Â¨³�µ�Á­o�Á¨º°� 
5. �µ¦�¸��µÁ�oµÄ�o�´Ê��·ª®�́��Á�n��Åª�µ¤·���¸ 
6. �µ¦Ä�o¥µ¦́�¬µ jµ�»���·� 

3.3.3.4 °µ­µ­¤´�¦�¸ÉÅ�o±°¦rÃ¤� 
3.3.3.5 ¤¸¦°¥�Îµ�µ�¦°¥Ã¦�°ºÉ��Á�n��Â�¨Å¢Å®¤o��ºÉ�Â¡oÂ­� 
3.3.3.6 ¤¸Ã¦��·ª®�́��¸É¤¸°µ�µ¦°́�Á­�¦»�Â¦��¸ÉÄ�®�oµ��¸É°µ��ÎµÄ®oÁ�·�¦°¥�Îµ 
3.3.3.7 °µ­µ­¤´�¦�́Ê��¦¦£r�®¦º°Ä®o�¤�»�¦ 
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3.3.3.8 °µ­µ­¤´�¦�¸É¤¸Ã¦��¦³�Îµ�́ªÁ�n��Ã¦�Á�µ®ªµ� Ã¦��ªµ¤�́�Ã¨®·�­¼��Â¨³�
HIV Á�}��o� 

3.3.3.9 °µ­µ­¤´�¦�¸ÉÅ�o¦́��¥µÁ�¤¸�Îµ�´��¦́�­¸¦́�¬µ�®¦º°­¼��»®¦̧É 
3.3.4 �́Ê��°��µ¦�ÎµÁ�·��µ�ª·�´¥ 

3.3.4.1 �´�Á¨º°��¼o Á�oµ¦nª¤Ã�¦��µ¦ª· �́¥�µ¤�o°�Îµ®��Á�ºÊ°��o�¦ª¤�¹��¸ÊÂ�� 
ª́��»�¦³­��r�ª·�¸�µ¦�Â¨³�¦³Ã¥��r�¸É�³Å�o�µ��µ¦ª·�́¥°¥nµ�¨³Á°̧¥���µ��́Ê�Ä®o°µ­µ­¤´�¦¨��µ¤
¥·�¥°¤Á�oµ¦nª¤Ã�¦��µ¦ª·�́¥�(inform consent) 

3.3.4.2 �´��¦³ª́�·�o°¤¼¨�´ÉªÅ��°�°µ­µ­¤´�¦¦ª¤�¹��¦³ª́�·Â¡o¥µÂ¨³Ã¦��¦³�Îµ�́ª 
3.3.4.3 �Îµ�ªµ¤­³°µ��·ª®�oµ�oª¥�¦̧¤Á�È�Á�¦ºÉ°�­Îµ°µ�Â¨³­�¼nÅ¦o�nµ�Á¡ºÉ°�j°��´�

�µ¦Â�¨�¨�·�¡¨µ��µ�Á�¦ºÉ°�­Îµ°µ�Â¨³�ªµ¤¤´�¤´���Ä�®�oµ�¸É°µ�³­³�o°�Ä�¦¦¼��nµ¥Å�o 
3.3.4.4 �µ¦�¦ª�¦nµ��µ¥ 

1. �´��¹�¨´�¬�³��·��°��·ª®�´��(skin type) �µ¤®¨´�Á���r¤µ�¦�µ��°��
Fitzpatrick  

2. �ÎµÂ����·��°� jµÃ�¥�µ¦�¦ª��Wood �s lamp �´�Á¨º°� jµÁ�¡µ³ jµ��·��ºÊ�
Â¨³ jµ��·��­¤ 

3.3.4.5 �nµ¥¦¼��oª¥�¨o°��·�·�°¨ Minolta  Z1��¦·Áª��¸ÉÁ�}� jµ�5 £µ¡Ã�¥£µ¡®�oµ�¦��
1 £µ¡��®�oµ�oµ��oµ¥ °�«µ 1�£µ¡�Â¨³®�oµ�oµ��ªµ Á°̧¥��45 °�«µ�1 £µ¡,®�oµ�oµ��oµ¥Á°̧¥� 90 °�«µ�
1�£µ¡�Â¨³®�oµ�oµ��ªµÁ°̧¥��90�°�«µ 1 £µ¡ 

3.3.4.6 ª́��ªµ¤Á�o¤�°�­¸�·ª�Ã�¥Á�¦ºÉ°��Mexameter MX 16  �´Ê�®¤��3��¦́Ê���¸É�ÎµÂ®�n�
Á�·¤�Á¡ºÉ°�nµ�Mean melanin index �¸É�¦·Áª�Ã®��Â�o¤�´Ê�­°��oµ� (Ã�¥�¼oÂ�n¨³���³¤¸Â�n�¡¨µ­�·�
Ä�Ä­�ªµ¤®�µ�100 Â�¦¤�Á�}�®�oµ�µ�Á�¡µ³�»��¨�Ã�¥�³¤¸�»�­´�Á��Ä��µ¦­ª¤®�oµ�µ��¸É
�¦·Áª���¨µ¥�¤¼���Å¦�¤�Â¨³�¸É�¨µ¥�µ��Á¡ºÉ°�³�Îµ®���»�Ä��µ¦ª́��nµ��mean melanin index �¸É
�¦·Áª���¨µ¥�¤¼��́��´�Â�ª�́Ê��°��»��¹É��¨µ�Â�ª�́Ê��°��¦³��Â�oª�µ ���¦·Áª��̧Ê®�oµ�µ
�¦³�Îµ�́ª�³�¼��́�Á�}�ª��¨¤��µ��1��¤��Á¡ºÉ°ªµ�­nª�ª́��°�Á�¦ºÉ°� mexameter MX16)�Â¨³
�¦·Áª�Á®�º°�¦³�¼�°��(suprasternal area) 

3.3.4.7 �¦³Á¤·��nµ�MASI score �µ¤­¼�¦�Ã�¥Â¡�¥r�2�nµ��¸ÉÅ¤nÁ�¸É¥ª�o°��´��µ¦ª·�́¥�
Â¨³�nµ��µ¦°�¦¤ª·�¸­´�Á��¨´�¬�³�µ��¨·�·��°� jµÁ¦̧¥�¦o°¥�Â¨³Â�¨�¨°°�¤µÁ�}��́ªÁ¨� 
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3.3.4.8 °µ­µ­¤´�¦�³Å�o¦́�� 
1. �¨¼�oµÅ�Ã°��¦̧¤ 
2. 2% Hydroquinone cream� 
3. �´�Â���°�Ã�¦��µ¦ª·�́¥�SPF 50� 

�¦̧¤�¨´�Â¦��³¤¸­¸�µªÂ¨³¤¸�¨µ�Á�¸¥��°�ªnµ����oµ¥�� 
�¦̧¤�¨´��¸É­°��³¤¸­¸Á®¨º°�Â¨³¤¸�¨µ�Á�¸¥��°��� �ªµ�� 
Ã�¥°µ­µ­¤´�¦�³�o°��µ�¦̧¤ª́�¨³�1 �¦́Ê��n°��°��Ã�¥�µ�¸É�¨µ��Îµ®���Á�}�Áª¨µ�·��n°�

�´��12­´��µ®r 
1. ¦³®ªnµ��¸É�Îµ�µ¦ª·�́¥°µ­µ­¤´�¦�o°�Ä�o�´�Â���°�Ã�¦��µ¦ª·�́¥Á�nµ�́Ê� 
2. °µ­µ­¤´�¦�o°�Å¤nÅ�o¦́��µ¦¦́�¬µ�µ��·ª®�́�°ºÉ� �¸É¤¸�¨�n°�µ¦­¦oµ�Á¤È�­¸Ä�

¦³®ªnµ�°¥¼nÄ�Ã�¦��µ¦¥µ�Áªo�Ä��¦�¸Ä��ÎµÁ�}� 

3.3.5 �µ¦�·��µ¤�¨�µ¦¦́�¬µ 
  °µ­µ­¤´�¦�³�o°�¤µ�·��µ¤�¨�µ¦¦́�¬µ­´��µ®r�¸É�2, 4, 6, 8 10, 12, 14, Â¨³16 Ã�¥�³
�¦³Á¤·��¨�µ� 

3.3.5.1 Á�¦ºÉ°��Mexameter MX16 Á¡ºÉ°®µ�nµ��Îµ mean melanin index �¸ÉÃ®��Â�o¤�´Ê�
­°��oµ��oª¥®�oµ�µ��¸É�ÎµÅªoÁ�¡µ³�»��¨�Á¤ºÉ°�µ¦�¦ª��¦́Ê�Â¦�  

3.3.5.2 MASI score Â¥��µ¤Ä�®�oµ {~��oµ¥Â¨³��ªµ 
3.3.5.3 �µ¦�nµ¥£µ¡�¦³Á¤·� 
3.3.5.4 �´��¹��¨�oµ�Á�¸¥�  

1. Ã�¥Â¡�¥r� 
2. Ã�¥°µ­µ­¤´�¦�µ�Â��­°��global patient evaluation 

��������������Â¨³¤µ�·��µ¤�¼�µ¦�¨´�Á�}��ÊÎµ�°� jµ°̧�Ä�­´��µ®r�¸É�12Â¨³14 Ã�¥�¦³Á¤·�Ã�¥Ä�oÁ�¦ºÉ°��
MEXAMETER MX16 Â¨³�MASI Score 

°µ­µ­¤´�¦�¦°�Â��­°��µ¤�¦³Á¤·��ªµ¤¡¹�¡°Ä�Ä��µ¦¦́�¬µ jµ�¸É­´��µ®r�¸É�12 Ã�¥
�·�Á�}�Á�°¦rÁ�È��rÁ�¦̧¥�Á�¸¥��´��n°�¦́�¬µ�(Percentage of improvement) �́��̧Ê 
 81-100%� =  ¤µ��¸É­»� 
 61-80%�� =  �n°��oµ�¤µ�   
 41-60%��� =  �µ��¨µ�   
 21-40%��� = �n°��oµ��o°¥   
 0-20%��  = �o°¥¤µ� 
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�o°¡·�µ¦�µ�oµ��¦·¥�¦¦¤�Ä��µ¦«¹�¬µª·�́¥�̧Ê�ÎµÁ�·��µ¦�µ¤®¨´��°��µ¦��·�´�·�µ¦ª·�́¥
�µ��¨·�·��¸É�̧��Good Clinical Practice: GCP) �¹É�Á�}�¤µ�¦�µ�­µ�¨�oµ��¦·¥�¦¦¤Â¨³�oµ�ª·�µ�µ¦
­Îµ®¦́�Ä�oÄ��µ¦ªµ�¦¼�Â���µ¦�ÎµÁ�·��µ���µ¦�´��¹��o°¤¼¨Â¨³�µ¦Á�¸¥�¦µ¥�µ��µ¦«¹�¬µª·�́¥Ä�
¤�»¬¥r��µ¦��·�´�·�µ¤Á���r¤µ�¦�µ��̧ÊÁ�}��µ¦¦́��¦³�´��n°­µ�µ¦���ªnµ�­·��·��ªµ¤�¨°�£́¥�
Â¨³�ªµ¤Á�}�°¥¼n�¸É�̧�°�°µ­µ­¤´�¦Å�o¦́��µ¦�»o¤�¦°��µ¤®¨´��µ¦Â®n��Îµ�¦³�µ«Á±¨�·��·�
�Declaration of Helsinki) Â¨³�¨�µ¦ª·�́¥�µ��¨·�·��¸ÉÁ�ºÉ°�º°Å�o 

�µ¦�°�Â�����Á�¥��µ¦�¼Â¨¦́�¬µÂ¨³�µ¦Â�oÅ��{�®µ°ºÉ��Ç��¦�¸Á�·��¨Â�¦��o°�Â�n
°µ­µ­¤´�¦�³�Îµ�µ¦�·��µ¤�¨�µ�°µ­µ­¤´�¦�»���Ä��»��¦́Ê��¸É¤µ�Îµ�µ¦¦́�¬µ�®µ�¤¸�¨�oµ�Á�¸¥�
°ºÉ��Ç��¸ÉÁ�·��¹Ê�£µ¥®¨´��°µ­µ­¤´�¦­µ¤µ¦�°°��µ��µ¦��¨°�Å�o�´��¸®¦º°Ä��¦�¸�¸ÉÁ�·�°́��¦µ¥
Ä��Ç��µ��µ¦ª·�́¥��¼o�Îµ�µ¦ª·�́¥�³¦́��·��°��nµ¦́�¬µ¡¥µ�µ¨�¸É¤¸�¨­º�Á�ºÉ°��µ��µ¦��¨°�
Ã�¦��µ¦�̧Ê 

�¦³Á�È�°ºÉ��Ç��¸ÉÁ�¸É¥ª�´��oµ��¦·¥�¦¦¤��o°¤¼¨°µ­µ­¤´�¦�´Ê�®¤��³�¼�Á�È�ÅªoÁ�}��ªµ¤¨´��
Å¤n¤¸�µ¦Á�¥Â¡¦n�n°­µ�µ¦���  

3.3.6 �µ¦Á�È�¦ª�¦ª¤�o°¤¼¨��data collection) 
  Â¡�¥r�¼oª·�́¥Á�}��¼oÁ�È��o°¤¼¨��nµ¥£µ¡�Â¨³ª́��ªµ¤Á�o¤�°� jµ��mean melanin index)��´��¹�
�o°¤¼¨�¨�Ä�Â��¢°¦r¤Â¨³�°¤¡·ªÁ�°¦r 

      Â¡�¥r�2 �nµ��¸ÉÅ¤n¤¸­nª�Á�¸É¥ª�o°�Ä��µ�ª·�́¥Â¨³�nµ��µ¦°�¦¤ª·�¸­´�Á��¨´�¬�³�µ�
�¨·�·��°� jµÁ¦̧¥�¦o°¥�¦³Á¤·��ªµ¤¦»�Â¦��°� jµ��MASI score ) 

3.3.7 �µ¦�¦³Á¤·��¨ 
3.3.7.1 ª́� Mean melanin index �n°�Â¨³®¨´��µ¦¦́�¬µ��Ã�¥�MEXAMETER MX16 
3.3.7.2 �¦³Á¤·��ªµ¤�¦³Á¤·��ªµ¤¦»�Â¦��°� jµÃ�¥�MASI Score �¸ÉÄ�®�oµ {~��oµ¥

Â¨³ {~��ªµ 
3.3.7.3 �¦³Á¤·�£µª³Â�¦��o°��Â¨³�ªµ¤¡¹�¡°Ä�Ä��µ¦¦́�¬µ jµ�°�°µ­µ­¤´�¦

�µ�Â��­°��µ¤ 
3.3.7.4 �¦³Á¤·��µ¦�¨´�Á�}��ÊÎµ�°� jµ�Ã�¥�MEXAMETER MX16 Â¨³MASI Scores 

®¨´�®¥»��µ¦Ä�o¥µ�2, 4�­´��µ®r 
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3.3.8 ­�·�·�̧ÉÄ�oÄ��µ¦ª·Á�¦µ³®r�o°¤¼¨ 
3.3.8.1 �o°¤¼¨�´ÉªÅ�ª·Á�¦µ³®rÃ�¥Ä�o­�·�·Á�·�¡¦¦��µÅ�oÂ�n�Îµ�ª��¦o°¥¨³��nµÁ�¨¸É¥�

�nµ­nª�Á�¸É¥�Á��¤µ�¦�µ�� 
3.3.8.2 Ä�o­�·�·Ä��µ¦�¦³Á¤·��µ¦Á�¨¸É¥�Â�¨��n°�Â¨³®¨´��µ¦¦́�¬µ�oª¥�µ¦�µ�

glutathione cream 
1. �oµ�o°¤¼¨¤¸�µ¦�¦³�µ¥Â�����·�Ä�o­�·�·Á�}��Pair T-test�Á¡¦µ³Á�}��o°¤¼¨

�¦·¤µ���¹É�Á�¦̧¥�Á�¸¥�Ä�°µ­µ­¤´�¦��Á�̧¥ª�´���n°�Â¨³®¨´��µ¦¦́�¬µ 
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�°µ­µ­¤´�¦��Á�̧¥ª�´���n°�Â¨³®¨´��µ¦¦́�¬µ 
3.3.8.3 Á�¦¸¥�Á�¸¥��¨�µ¦¦´�¬µ¦ª¤¦³®ªnµ��glutathione cream Â¨³�2% 

Hydroquinone cream 
3.3.8.4 �oµ�o°¤¼¨¤¸�µ¦�¦³�µ¥Â�����·�Ä�o­�·�·Á�}��Generalized Estimating Equations 
3.3.8.5 °�oµ�o°¤¼¨Å¤n¤¸�µ¦�¦³�µ¥Â�����·�Ä�o­�·�·Á�}� Wilcoxon match pair sign 

rank �Îµ®���nµ�ªµ¤Á�ºÉ°¤´É��95% (p-value 0.1%) 
3.3.8.6 �¦³Á¤·��¨�µ¦¦́�¬µÄ�Â�n¨³�¦́Ê� (­´��µ®r�¸É 0, 2, 6, 8, 10, 12)��oª¥­�·�·�Pair�

T-test 
3.3.8.7 �¦³Á¤·��ªµ¤¡¹�¡°Ä�Ä��¨�µ¦¦́�¬µ�°�°µ­µ­¤´�¦¦³®ªnµ� glutathione 

cream�Â¨³�2% Hydroquinone cream�Ã�¥Ä�o�MacNemar Test 
3.3.8.8 Á�¦̧¥�Á�¸¥��µ¦�¨´�¤µÁ�}��ÊÎµ�°� jµ¦³®ªnµ��glutathione cream Â¨³�2% 

Hydroquinone cream Ã�¥Ä�o­�·�·�Pair T-test 
3.3.8.9 �¦³Á¤·�£µª³Â�¦��o°��Â¨³�ªµ¤¡¹�¡°Ä�Ä��µ¦¦́�¬µ jµ�°��¼o�iª¥Ã�¥Ä�o

­�·�·Á�·�¡¦¦��µ 

3.3.9 �{�®µ�µ��¦·¥�¦¦¤�(ethical consideration ) 
3.3.9.1 �¼o�iª¥Á�oµÄ�Ä�ª́��»�¦³­��r,��¨�oµ�Á�¸¥��¸É°µ�Á�·��¹Ê��µ��µ¦ª·�́¥¦ª¤�¹��

ª·�¸�µ¦ª·�́¥�Â¨³Ä®o�ªµ¤¥·�¥°¤�n°�Á�oµ¦nª¤�µ¦ª·�́¥�oª¥�ªµ¤­¤´�¦Ä� 
3.3.9.2 Á�ºÉ°��µ��µ¦��¨°��µ¦Ä�o��¨¼�oµÅ�Ã°���¦̧¤ �¹É�Á�}��¸ÉÅ¤n¤¸�µ¦¦µ¥�µ¦Â¡o

®¦º°�¨�oµ�Á�¸¥��Â¨³Á�}��µ¦�µ�µ�Ç�¦·Áª��·ª®�́��¸ÉÁ�}� jµ��¹�Á�}�­µ¦�¸É�n°��oµ��¨°�£́¥ 
3.3.9.3 �oµ¤¸�o°�´��o°�®¦º°�¤¸�¨�oµ�Á�¸¥��¸ÉÁ�·��¹Ê��µ��µ¦ª·�́¥�­µ¤µ¦�°°��µ��µ¦

ª·�́¥Å�o�´��¸� 
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3.3.9.4 �¼o�iª¥�³Å�o¦́��µ¦¦́�¬µ jµ�¸ÉÁ®¤µ³­¤�Ã�¥Å¤nÁ­¸¥�nµÄ�o�nµ¥Ä��Ç��¨°�¦³¥³�
Áª¨µ�µ¦Á�oµ¦nª¤ª·�́¥Â¨³�³Å�o¦́��nµ�°�Â���µ��¦·¥�¦¦¤�¸ÉÁ®¤µ³­¤� 

3.4 ¦³¥³Áª¨µ�µ¦�Îµª·�´¥ 

���������Ä�oÁª¨µ�´Ê�®¤��8 Á�º°���́Ê�Â�n�Á¤¬µ¥��2553 � �»¤£µ¡´��r�2554 

3.5 Â���µ¦�ÎµÁ�·��µ� 

�µ¦µ��̧É������Â���µ¦�ÎµÁ�·��µ� 

�·��¦¦¤ 25�3 25�4 
Á¤.¥. ¡��� ¤·�¥� ���� ­��� ��¥� ���� ¡�¥� ���� ¤.�. �.¡. 

1. «¹�¬µ�o��ªoµ®µ�o°¤¼¨�¸É
Á�̧É¥ª�o°��́��µ¦«¹�¬µ 

           

2. ªµ�Â���µ¦�ÎµÁ�·��µ�Â¨³
°°�Â���µ¦«¹�¬µ 

           

3. �Î µ Á �· � � µ � ª· �´ ¥ Â ¨ ³ 
�¦³Á¤·��¦³­·��·�¨�°�
�µ¦¦́�¬µÄ��¼oÁ�oµ¦nª¤ª·�´¥ 

           

4. Á �È � ¦ ª�¦ª¤�o °¤¼ ¨ � �¨
�µ¦«¹�¬µÂ¨³ª·Á�¦µ³®r®µ
�ªµ¤Â���nµ��oª¥­�·�·  

           

5. �´��Îµ¦µ¥�µ�            
6. �Îµ Á­�°�¨�µ�ª·�´¥Â¨³
�¸¡·¤¡r 
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3.6 ���¦³¤µ�Ä��µ¦�ÎµÁ�·��µ¦ 

�µ¦µ��̧É���������¦³¤µ�Ä��µ¦�ÎµÁ�·��µ� 

�nµÄ�o�nµ¥ �Îµ�ª�Á�·� 
1. ���»�¨µ�¦¦ª¤  
�����nµ�°�Â��®́ª®�oµÃ�¦��µ¦ 0 
2. ���ÎµÁ�·��µ¦¦ª¤  

1) �nµ�°�Â��Â¡�¥r�¼o�nª¥Á®¨º°�µ�ª·�́¥ 2,000 
2) �nµ¡·¤¡rÂ��Á�È��o°¤¼¨ 2,000 
3) �nµÄ�o�nµ¥Ä��µ¦Á�¥Â¡¦n�¨�µ�ª·�µ�µ¦  
�. �µ¦Á�¥Â¡¦n�µ�ª·�́¥ 2,000 
�. �nµÄ�o�nµ¥Ä��µ¦�̧¡·¤¡r�¨�µ�ª·�́¥Ä�ªµ¦­µ¦ª·�µ�µ¦

¦³�́��µ�µ�µ�· 2,000 
�. �nµ¨��³Á�¸¥��µ¦�¦³�»¤ª·�µ�µ¦Á¡ºÉ°Á­�°�¨�µ� 2,000 

4) ��nµª́­�»°»��¦�r­Îµ�́��µ� 1,000 
5) �nµÄ�o�nµ¥Á�¸É¥ª�´��¦̧¤�¸ÉÄ�oÄ��µ¦ª·�́¥�Á�n���¦̧¤Å±Ã�¦�ª·

Ã����¦̧¤�¨¼�oµÅ�Ã°���¦̧¤�´�Â�� 30,000 
6) �n µ �°�Â���¼o �i ª ¥ Ä�¦¼ ��n µ¡ µ®�³ /�°�­¤�µ�»��

(Ã�¥�¦³¤µ�) 2,000 
7) �nµ�¦·®µ¦�́��µ¦�o°¤¼¨ 1,000 

3.����µ¦�́��¦³�»¤¦ª¤ 1,000 
1) �µ¦�¦³�»¤�¸ÊÂ��Á¡ºÉ°�ÎµÁ­�°Á�oµÃ�¦�¦nµ�ª·�́¥ 500 
2) Á�¸Ê¥�¦³�»¤�µ��¦³�»¤ª·�µ�µ¦­¤µ�¤Â¡�¥r�·ª®�́�Ä�

�¦³Á�«Å�¥ 500 
3) Á�¸Ê ¥�¦³�»¤�µ��¦³�»¤ª·�µ�µ¦­¤µ�¤Â¡�¥r�·ª®�́�

�nµ��¦³Á�«Å�¥ 500 
¦ª¤���¦³¤µ��́Ê�­·Ê��(�µ�) 46,500 

���� 
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3.7 Á°�­µ¦�¦³�°��µ¦¡·�µ¦�µ°ºÉ��Ç 

�Á�n��®�́�­º°¥·�¥°¤�µ¦Á�oµ¦nª¤Ã�¦��µ¦�Á°�­µ¦�¸ÊÂ��Â�n°µ­µ­¤´�¦�Â��­°��µ¤�o°¤¼¨
¡ºÊ��µ��Â���¦³Á¤·��¨�oµ�Á�¸¥��Á�}��o� 
 



 

 
���¸É�4  

�¨�µ¦ª·�́¥ 

4.1 ΅�¬�³�́ÉªÅ��°�� »̈n¤�´ª°¥nµ� 

4.1.1 �o°¤¼¨�¦³�µ�¦«µ­�¦r 
�µ��µ¦«¹�¬µ��¦³­·��·�¨�°��¨¼�oµÅ�Ã°��¦̧¤�Á�¦̧¥�Á�¸¥��´�Å±Ã�¦�ª·Ã���¦̧¤Ä��µ¦

¦́�¬µ jµ��¹É�Á�}��µ¦ª·�́¥Á�·���¨°��µ��¨·�·��¤¸�¨»n¤�́ª°¥nµ�Ã�¥�µ¦Â�n��¦¹É�®�oµ�Ã�¥�µ¦Ä®o�µ¦
¦́�¬µÂ��­»n¤�́Ê��Å�o�Îµ�µ¦«¹�¬µÄ��¨»n¤�́ª°¥nµ��´Ê�­·Ê��Îµ�ª�����¦µ¥��́Ê��Ã�¥Â�n��µ�¦¹É�®�oµ
�oµ��oµ¥Â¨³�oµ��ªµ�Ã�¥ 

4.1.1.1 Ä�®�oµ�¦¹É�®�¹É��µ�¨¼�oµÅ�Ã°��¦̧¤��n°��°� 
4.1.1.2 Ä�®�oµ�¦¹É�®�¹É��µÅ±Ã�¦�ª·Ã���¦̧¤��n°��°� 

   Ã�¥°µ­µ­¤´�¦�´Ê��30����¤¸¦µ¥¨³Á°̧¥��́��̧Ê 

�µ¦µ��̧É�4.1 �¨´�¬�³�µ��¦³�µ�¦«µ­�¦rÂ¨³��·��°�­¸�·ª�°��¨»n¤�́ª°¥nµ� 

 
 

Characteristics 
n=30 

Number Percent 
Á¡«    
 ®�·� 30 100.0 

Age    
 Mean±SD 40.87±3.37 
 Min-Max 25-50 

id33334171 pdfMachine by Broadgun Software  - a great PDF writer!  - a great PDF creator! - http://www.pdfmachine.com  http://www.broadgun.com 
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�µ¦µ��̧É�4.1  ��n°� 

�µ��µ¦µ��¸É�4.1 ¨´�¬�³�µ��¦³�µ�¦«µ­�¦rÂ¨³��·��°�­¸É�·ª�°��¨»n¤�́ª°¥nµ��¡�ªnµ
�¨»n¤�́ª°¥nµ��´Ê�®¤��¸É�Îµ�µ¦«¹�¬µÁ�}�Á¡«®�·��°µ¥»Á�¨¸É¥�40.87±3.37�°µ¥»­¼�­»��50 �e�Â¨³�ÉÎµ­»��
25 �e�­nª�Ä®�n¤¸°µ�¸¡�¡¥µ�µ¨�´ÉªÅ�/�¼o�nª¥¡¥µ�µ¨��Îµ�ª��16 ¦µ¥�·�Á�}�¦o°¥¨³�26.7 ­Îµ®¦́�Ä�
­nª��°���·��°�­¸�·ª®�́��ÎµÂ���µ¤�Fitz Patrick skin type��́Ê�¡�ªnµÁ�}���·��3¤µ��¸É­»��10 ¦µ¥�
�·�Á�}�¦o°¥¨³�33.3 

�µ¦µ��̧É�4.2  �o°¤¼¨�´ÉªÅ�Á�¸É¥ª�´� jµ�°��¨»n¤�́ª°¥nµ� 

Characteristics n=30 
Number Percent 

­µÁ®�»�°��µ¦Á�·� jµ   
 �́Ê��¦¦£r 1 3.3 
 �́Ê��¦¦£r�Â­�Â���Á�¦ºÉ°�­Îµ°µ� 2 6.7 
 Á�¦ºÉ°�­Îµ°µ� 1 3.3 
 Â­�Â�� 17 56.7 
 Â­�Â���Á�¦ºÉ°�­Îµ°µ� 7 23.3 
 Â­�Â���¥µ�»¤�ÎµÁ�·� 1 3.3 
 ¥µ�»¤�ÎµÁ�·� 1 3.3 

 

Characteristics 
n=30 

Number Percent 
Á¡«    

 ®�·� 30 100.0 
Age    

 Mean±SD 40.87±3.37 
 Min-Max 25-50 
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�µ¦µ��̧É�4.2  ��n°� 

Characteristics n=30 
Number Percent 

�¦³ª́�· jµÄ��¦°��¦́ª   
 ¤ ̧ 18 60.0 
 Å¤n¤ ̧ 12 40.0 
Á�¥Å�o¦́��µ¦¦́�¬µ¤µ�n°�   
 Á�¥ 7 23.3 
 Å¤nÁ�¥ 23 76.7 
��·��°� jµ�ÎµÂ���oª¥�µ¦�¦ª��wood�s lamp   
 epidermal type 13 43.3 
 mixed type(epidermal � dermal)�type�� 17 56.7 
�¦·Áª�    
 Centrofacial and malar type 5 16.7 
 Centrofacial,malar and mandibular type 24 80.0 
  malar type 1 3.3 

�µ¦µ��¸É�4.2 �o°¤¼¨�´ÉªÅ�Á�¸É¥ª�´� jµ�°��¨»n¤�́ª°¥nµ� ¡�ªnµ­µÁ®�»�°��µ¦Á�·� jµ­nª�Ä®�n
Á�·��µ��Â­�Â���Îµ�ª��17 ¦µ¥�·�Á�}�¦o°¥¨³ 56.7 ­nª�Ä��oµ��°��¦³ª́�·�µ¦Á�}� jµÄ��¦°�
�¦́�¡�ªnµ¤¸�¦³ª́�·�Îµ�ª��18 ¦µ¥�·�Á�}�¦o°¥¨³�60.0 Á�º°��´Ê�®¤�¥´�Å¤nÁ�¥Å�o¦́��µ¦¦́�¬µ¤µ�n°��
��·��°� jµ�ÎµÂ���oª¥�µ¦�¦ª��wood�s lamp�¡�ªnµ­nª�Ä®�nÁ�}���·� mixed type (epidermal � 
dermal)�type��Îµ�ª��17 ¦µ¥�·�Á�}�¦o°¥¨³ 56.7 Â�¨³­Îµ®¦́�Ä��oµ��¦·Áª��¸ÉÁ�}� jµ­¼��¸É­»��º°�
Centrofacial,malar Â¨³�mandibular type��¹��24 ¦µ¥�·�Á�}�¦o°¥¨³�80.0 
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�µ¦µ��̧É�4.3 ��nµ�ªµ¤Á�o¤�°�Á¤È�­¸�°��·ª�¦·Áª�®�oµ�¦³�¼�­Á�°�́¤Ä�Â�n¨³­´��µ®r 

¨Îµ�´�
�̧É 

�n°��Îµ
�µ¦¦´�¬µ 

­́��µ®r�̧É 
2 

­́��µ®r�̧É 
4 

­́��µ®r�̧É 
6 

­́��µ®r�̧É 
8 

­́��µ®r�̧É 
12 

­́��µ®r�̧É 
14 

­́��µ®r�̧É 
16 

1 338 353 309.33 349 339 336 320.33 325 
2 344 255 329 258 287.33 231 245.67 268.67 
3 213 232.33 181.33 175.33 187.33 205.33 216.33 213.67 
4 372 271 228.33 218 267.67 249.33 281.67 295.67 
5 333.67 286 313 319 316 205.33 296.33 183 
6 202 192.67 188.33 163.67 171 200.67 136 134.67 
7 178.33 298.33 198.67 197.67 171 164 165.33 164 
8 274.67 234 279.33 236.67 287 233.33 246.67 251 
9 217.33 161.67 144.67 141.33 174 212.33 198.33 137.33 

10 279.67 237 240.33 221.67 210.67 245.67 221.67 220.67 
11 207 199 192.33 124.67 178.67 213 234.67 164.57 
12 271 292.67 219.33 164.67 218.33 218 266.33 265.67 
13 206.67 241.33 236.67 240.67 232.67 213 227 228.67 
14 158 242 220.33 208.66 219.67 221 227 236 
15 203.33 189.67 193.67 186 195.33 190 198.33 210.33 
16 309.67 274.33 260.67 257.33 264.67 232 254 255.67 
17 232 199.67 183.67 187.67 224 211.66 147.33 151.67 
18 178.67 196 186.67 182.33 212.33 164.33 184 206 
19 330.33 355 350 325 326 323.67 312.33 355.67 
20 275 288.33 281.67 287.67 274 248.33 239 295.67 
21 170.67 200 189.33 180.33 195.33 189.33 203.67 220 
22 440.33 376 358.33 314.33 414 298 258.67 297 
23 186.67 197.33 187 223.33 180.67 153 153.33 153.33 
24 158.33 143.67 141 139.67 163.67 153 148.33 146.33 
25 201.33 160.67 164.33 161.33 195.67 123.67 123.67 125.33 
26 271 288 258.33 277.33 257 260 246.33 310 
27 287.33 247 238.67 208 220.33 229.67 304.33 315.33 
28 94.33 85 138.33 137.67 137.67 126.67 55 106.6 
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�µ¦µ��̧É�4.4� Á�¦̧¥�Á�¸¥��nµÁ�¨¸É¥�°��ªµ¤Á�o¤­¸�·ªÁ®�º°�¦³�¼�­Á�°�́¤Ä��¨»n¤�́ª°¥nµ�Ä�Â�n¨³
­´��µ®rÁ�¦̧¥�Á�¸¥��´��n°��µ¦Å�o¦́��µ¦¦́�¬µ  

�¦́Ê��̧É�Îµ�µ¦ª´� Mean+SD Min-Max p-value 
�n°��Îµ�µ¦¦́�¬µ 196.8±68.3 91.7-369.7 Reference 
­´��µ®r�¸É�2 198.1±77.7 95.7-423.0 0.665 
­´��µ®r�¸É�4 199.5±73.1 104.3-424.7 0.955 
­´��µ®r�¸É�6 194.7±76.0 96.3-418.0 0.641 
­´��µ®r�¸É�8 193.4±72.6 94.3 -410.0 0.305 
­´��µ®r�¸É�12 184.9±72.8 79-395 0.020* 
­´��µ®r�¸É�14 195.4±67.8 88.3-367.7 0.524 
­´��µ®r�¸É�16 197.5±88.3 88.3-342.67 0.882 

®¤µ¥Á®�»���p-value from Wilcoxon Signed Ranks test *= Significant at p<0.05  

�µ��µ¦µ��¸É�4.4��¹É�Å�o�Îµ�µ¦Á�¦̧¥�Á�¸¥��nµÁ�¨¸É¥�°��ªµ¤Á�o¤­¸�·ªÁ®�º°�¦³�¼�­Á�°�́¤
Ä��¨»n¤�́ª°¥nµ� Ä�Â�n¨³�¦́Ê��¸É�Îµ�µ¦ª́�Á�¸¥��´��µ¦ª́��n°��Îµ�µ¦¦́�¬µ ¡�ªnµ�nµÁ�¨¸É¥�°��ªµ¤
Á�o¤­¸�·ªÁ®�º°�¦³�¼�­Á�°�́¤Ä��¨»n¤�́ª°¥nµ� Á�º°��´Ê�®¤�Å¤nÂ���nµ��µ��µ¦�n°��µ¦Á¦·É¤�µ¦
¦́�¬µ�1 ¤¸Á¡¸¥��µ¦ª́�Ä�­´��µ®r�¸É 12 �184.9 ±72.8��Á�nµ�́Ê��¸É¡�ªnµÂ���nµ��µ��n°��Îµ�µ¦¦́�¬µ
(196.8 ±68.3) °¥nµ�¤¸�́¥­Îµ�´��µ�­�·�·�¸É�p=0.020 
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£µ¡�̧É�4.1���Á�¦̧¥�Á�¸¥��nµÁ�¨¸É¥�°��ªµ¤Á�o¤­¸�·ªÁ®�º°�¦³�¼�­Á�°�́¤Ä��¨»n¤�́ª°¥nµ� Ä�Â�n¨³
�¦́Ê��¸É�Îµ�µ¦ª́�¦³®ªnµ��µ¦«¹�¬µ 

  Ã�¥¦³®ªnµ��µ¦«¹�¬µÅ�o¤¸°µ­µ­¤´�¦Å�o�¼��´�°°��µ��µ¦«¹�¬µ�2���Á�ºÉ°��µ�Å¤n­µ¤µ¦�
¤µ�¦ª��µ¤�́�Å�o��́Ê�Â�n�µ¦�́��¦ª��·��µ¤�¦́Ê�Â¦���́��́Ê��¨»n¤°µ­µ­¤´�¦�¹�¤¸°µ­µ�´Ê�®¤�
�¨°��µ¦«¹�¬µ�28 �� 
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4.2 �o°¤¼¨�nµ¦³�´��ªµ¤¦»�Â¦��°� jµÂ¨³�nµ¦³�´��ªµ¤¦»�Â¦��°� jµÄ��nª�¦³¥³Áª¨µ
�nµ��Ç��°�°µ­µ­¤́�¦Â�n¨³¦µ¥��Ä�®�oµ�̧ÉÅ�o¦́��µ¦�µ�¦̧¤� ¼̈�oµÅ�Ã°��
Á�¦̧¥�Á�̧¥��́��Å±Ã�¦�ª·Ã�� 

�µ¦µ��̧É�4.5 �nµ�o°¤¼¨¦³�́��ªµ¤¦»�Â¦��°� jµÄ��oµ��¸ÉÅ�o¦́��µ¦�µ�¨¼�oµÅ�Ã°�Á¡¸¥�°¥nµ�Á�̧¥ª 
   Ä��nª�Áª¨µ�n°��Îµ�µ¦¦́�¬µÂ¨³Ä��nª�Áª¨µ�¸ÉÅ�o�µ¦¦́�¬µ� 

¨Îµ�´�
�̧É 

�n°��Îµ
�µ¦¦´�¬µ 

­́��µ®r�̧É 
2 

­́��µ®r�̧É 
4 

­́��µ®r�̧É 
6 

­́��µ®r�̧É 
8 

­́��µ®r�̧É 
12 

­́��µ®r�̧É 
14 

­́��µ®r�̧É 
16 

1 4.7 4.7 4.7 4.7 4.7 4.7 4.7 3.2 
2 2.75 2.75 1.9 1.9 1.6 1 0.7 0.7 
3 6.05 5.6 4.7 3.5 3.2 2 2.55 2.5 
4 3 3 1.5 1.5 1.5 1.5 0.9 0.9 
5 21 19.6 18.85 18.6 17.05 13.75 10.75 12.55 
6 0.9 0.9 0.9 0.9 0.9 0 0 0 
7 2.5 2.5 2.25 2.1 1.5 0 0 0.6 
8 1 1 1 1 1 0.6 0.6 0.6 
9 1.6 1.75 1.75 1.6 1.3 0.7 0.6 0.9 

10 6.3 6.3 5.1 5.1 4.9 30 36 4.95 
11 9.95 9.95 9.7 9.7 9.45 7.7 7.3 8.8 
12 7.45 7 3.4 2.1 1.2 1.2 0.6 0.6 
13 5.4 6.6 6.6 5.6 4.8 3 2.7 2.7 
14 2.6 2.6 2.6 2.6 2.6 1.8 1.8 1.8 
15 2.7 2.7 2.7 2.7 2.1 1.5 1.5 1.5 
16 2.7 2 1 1 1 0 0 0 
17 10.4 8.6 5.2 5.2 5.2 4.2 5.1 5.1 
18 12.8 10.4 8 6.8 6.8 2.6 2.6 2 
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�µ¦µ��̧É�4.5 (�n°�� 

¨Îµ�´�
�̧É 

�n°��Îµ
�µ¦¦´�¬µ 

­́��µ®r�̧É 
2 

­́��µ®r�̧É 
4 

­́��µ®r�̧É 
6 

­́��µ®r�̧É 
8 

­́��µ®r�̧É 
12 

­́��µ®r�̧É 
14 

­́��µ®r�̧É 
16 

19 9.8 8.3 5.3 6.8 6.8 5 4.9 4.9 
20 3.3 2.4 2.4 2.4 1.8 1.8 1.8 1.8 
21 5.6 4.1 3.2 2.6 2 1 1 1.3 
22 7 5.5 5.8 6.1 3.1 3.1 3.1 3.1 
23 2.2 2.2 2.2 2.2 2.2 2.2 2.2 2.2 
24 5.1 5.1 5.1 3 3 3.9 3.9 3.9 
25 2.8 2.5 2.8 1.9 1 0 0 0 
26 8.6 8.6 8.6 8.3 8.3 8.3 6.8 6.8 
27 5.7 5.7 5.7 3.9 4.7 3.8 3 2.7 
28 3.6 3.6 1.8 1.8 1.8 1.2 0 0 

�µ¦µ��̧É�4.6 �nµ�o°¤¼¨¦³�́��ªµ¤�ªµ¤¦»�Â¦��°� jµÄ��oµ��¸ÉÅ�o¦́��µ¦�µÅ±Ã�¦�ª·Ã��Á¡¸¥�°¥nµ�
Á�̧¥ªÄ��nª�Áª¨µ�n°��Îµ�µ¦¦́�¬µÂ¨³Ä��nª�Áª¨µ�¸ÉÅ�o�µ¦¦́�¬µ� 

¨Îµ�´�
�̧É 

�n°��Îµ
�µ¦¦´�¬µ 

­́��µ®r�̧É 
2 

­́��µ®r�̧É 
4 

­́��µ®r�̧É 
6 

­́��µ®r�̧É 
8 

­́��µ®r�̧É
12 

­́��µ®r�̧É
14 

­́��µ®r�̧É
16 

1 7.4 7.4 5.6 5.6 6.5 4.8 4.8 4.8 
2 2.75 2.2 1.9 1.9 1 1 0.9 0 
3 5.6 5.6 5.6 3.5 3.45 3.15 3.15 3.15 
4 4.8 4.8 3.3 2.7 2.7 2.7 2.7 1.5 
5 21 17.8 18.6 18.6 13 15.75 17.5 19 
6 1.5 1.5 0.9 0.6 0.6 0 0 0 
7 2.7 2.7 2.1 1.5 1.5 0 0 0.6 
8 1 1 1 1 1 0.6 0.6 0.6 
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�µ¦µ��̧É�4.6 ��n°�� 

¨Îµ�´�
�̧É 

�n°��Îµ
�µ¦¦´�¬µ 

­́��µ®r�̧É 
2 

­́��µ®r�̧É 
4 

­́��µ®r�̧É 
6 

­́��µ®r�̧É 
8 

­́��µ®r�̧É
12 

­́��µ®r�̧É
14 

­́��µ®r�̧É
16 

9 2.2 2.2 2.2 1.6 1 0.6 0.6 0.9 
10 6.55 6.55 4.9 4.9 3.7 2.8 2.8 4.9 
11 9.95 9.95 8.45 8.45 5.2 4 4 4 
12 4.2 4.2 2.4 2.1 1.2 1.2 0 0 
13 8.3 8.3 8.3 4 4 2.5 2.5 3.7 
14 2.6 2.6 2.6 2 1.7 1.2 1.2 1.2 
15 3.9 3.9 2.7 2.7 2.7 2.1 2.1 2.1 
16 2.7 2 1 1 1 0 0 0 
17 10.4 7.8 5.2 5.2 5.2 4.2 4.2 4.2 
18 13 11 8 6.8 6.8 2.6 2.6 2.6 
19 5.6 5.6 5.6 5.7 5.7 5.7 5.4 5.4 
20 3.3 2.4 2.4 2.4 1.8 1.8 1.8 1.8 
21 5.3 3.2 4.4 3.2 2 1 1 1 
22 5.5 5.5 5.5 4 2.8 2.8 2.8 2.8. 
23 2.2 2.2 2.2 1.9 1.9 1.9 1.9 2.8 
24 5.1 5.1 5.1 3.9 3.9 5.1 5.1 3.9 
25 4.3 2.3 2.8 1.9 1 0 0 0 
26 8.6 9.5 9.5 7.1 6.8 6.8 6.8 8.9 
27 15.15 15.15 12.9 12.9 12.9 11.1 11.1 10.8 
28 3.6 2.7 2.7 2.7 2.7 1.2 0.6 0.6 
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�µ¦µ��̧É�4.7 Á�¦̧¥�Á�¸¥��nµÁ�¨¸É¥�°�¦³�́��ªµ¤¦»�Â¦��°� jµ Ä�Â�n¨³�¦́Ê��¸É®¨´�Ä®o�µ¦¦́�¬µ
Á�¦̧¥�Á�¸¥��´��nµÁ�¨¸É¥�°�¦³�́��ªµ¤¦»�Â¦��°� jµÄ��n°��µ¦¦́�¬µ �ÎµÂ��Á�}��µ¤
ª·�¸�µ¦¦́�¬µ�oª¥ �¨¼�oµÅ�Ã°� Â¨³±Ã�¦�ª·Ã�� 

�¦́Ê��̧É�Îµ�µ¦ª´� �¨¼�oµÅ�Ã°� p-value Å±Ã�¦�ª·Ã�� p-value 
�n°��Îµ�µ¦¦́�¬µ 5.63±4.32 Reference 6.04±4.52 Reference 
 0.9-21.0  1.0-21.0  
­´��µ®r�¸É�2  5.21±3.92 0.009* 5.54±4.14 0.016* 
 0.9-19.6  1.0-17.8  
­´��µ®r�¸É�4� 4.46±3.69 0.001* 4.92±3.95 <0.001* 
 0.9-18.9  0.9-18.6  
­´��µ®r�¸É�6  4.13±3.66 <0.001* 4.28±3.88 <0.001* 
 0.9-18.6  0.6-18.6  
­´��µ®r�¸É�8  3.77±3.50 <0.001* 3.71±3.23 <0.001* 
 0.9-17.1  0.6-13.0  
­´��µ®r�¸É�12 3.81±5.95 <0.001* 3.09±3.49 <0.001* 
 0.0-30.0  0.0-15.8  
­´��µ®r�¸É�14  3.75±6.83 <0.001* 3.08±3.77 <0.001* 
 0.0-36.0  0.0-17.5  
­´��µ®r�¸É�16  2.72±2.90 <0.001* 3.40±4.16 <0.001* 
 0.0-12.6  0.0-19.0  

®¤µ¥Á®�»�� Values were represented as Mean±SD and Min-Max, p-value from Wilcoxon 
Signed Ranks test  

   *= Significant at p<0.05 
 

 
 



 40 
 

�µ¦µ��̧É�4.8  Á�¦̧¥�Á�¸¥��nµÁ�¨¸É¥�°��¦³�́��ªµ¤¦»�Â¦��°� jµÄ�Â�n¨³­´��µ®r¦³®ªnµ���µ¦¦́�¬µ 
   �oª¥�µ¦�µ�¨¼�oµÅ�Ã°�Á�¦̧¥�Á�¸¥��´��µ¦�µÅ±Ã�¦�ª·Ã�� 

�¦́Ê��̧É�Îµ�µ¦ª´� �¨¼�oµÅ�Ã°� p-value Å±Ã�¦�ª·Ã�� p-value 
�n°��Îµ�µ¦¦́�¬µ 5.63±4.32 6.04±4.52 0.755 5.63±4.32 
 0.9-21.0 1.0-21.0  0.9-21.0 
­´��µ®r�¸É�2  5.21±3.92 5.54±4.14 0.928 5.21±3.92 
 0.9-19.6 1.0-17.8  0.9-19.6 
­´��µ®r�¸É�4� 4.46±3.69 4.92±3.95 0.646 4.46±3.69 
 0.9-18.9 0.9-18.6  0.9-18.9 
­´��µ®r�¸É�6  4.13±3.66 4.28±3.88 0.850 4.13±3.66 
 0.9-18.6 0.6-18.6  0.9-18.6 
­´��µ®r�¸É�8  3.77±3.50 3.71±3.23 0.980 3.77±3.50 
 0.9-17.1 0.6-13.0  0.9-17.1 
­´��µ®r�¸É�12 3.81±5.95 3.09±3.49 0.987 3.81±5.95 
 0.0-30.0 0.0-15.8  0.0-30.0 
­´��µ®r�¸É�14  3.75±6.83 3.08±3.77 0.908 3.75±6.83 
 0.0-36.0 0.0-17.5  0.0-36.0 
­´��µ®r�¸É�16  2.72±2.90 3.40±4.16 0.690 2.72±2.90 
 0.0-12.6 0.0-19.0  0.0-12.6 

®¤µ¥Á®�»�� Values were represented as Mean±SD and Min-Max, p-value from Mann-Whitney U 
test  

    *= Significant at p<0.05 

�µ��µ¦µ��¸É�4.8 Á�¦̧¥�Á�¸¥��nµÁ�¨¸É¥�°�¦³�́��ªµ¤Á�o¤�°� jµÄ�Â�n¨³�¦́Ê��¸É�Îµ�µ¦ª́��
¦³®ªnµ��µ¦¦́�¬µ�oª¥��¨¼�oµÅ�Ã°�Á�¸¥��´�Å±Ã�¦�ª·Ã���¡�ªnµÄ��n°��Îµ�µ¦¦́�¬µ�¹É�Á�}�
Á�ºÊ°��o��°�°µ­µ­¤´�¦�¡�ªnµÅ¤n¤¸�ªµ¤Â���nµ��°��nµÁ�¨¸É¥¦³�́��ªµ¤¦»�Â¦��°� jµ�Â¨³
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¦³®ªnµ��µ¦¦́�¬µ�oª¥��¨¼�oµÅ�Ã°� Á�¸¥��´��Å±Ã�¦�ª·Ã�� ¡�ªnµ¦³�́��ªµ¤¦»�Â¦��°� jµ�Ä�
­´��µ®r�¸É�2-16��¹É�¡�ªnµÅ¤n¤¸�ªµ¤Â���nµ��µ�­�·�·¦³®ªnµ��µ¦¦́�¬µ�´Ê�­°�ª·� ̧

 

£µ¡�̧É�4.2  Á�¦̧¥�Á�¸¥��nµÁ�¨¸É¥�°�¦³�́��ªµ¤¦»�Â¦��°� jµ�Ä�Â�n¨³�¦́Ê��¸É�Îµ�µ¦�¦³Á¤·�¦³®ªnµ� 
�µ¦¦́�¬µ�oª¥�µ¦�µ�¨¼�oµÅ�Ã°� Á�¦̧¥�Á�¸¥��´��µ¦�µÅ±Ã�¦�ª·Ã�� 

4.3 �o°¤¼¨�nµ¦³�´��ªµ¤Á�o¤�°�Á¤È�­¸�·ª�¦·Áª� jµÄ��nª�¦³¥³Áª¨µ�nµ��Ç��°�
°µ­µ­¤́�¦Â�n¨³¦µ¥��Ä�®�oµ�̧ÉÅ�o¦́��µ¦�µ�¦̧¤� ¼̈�oµÅ�Ã°��Á�¦̧¥�Á�̧¥��́��
Å±Ã�¦�ª·Ã�� 

�µ¦µ��̧É�4.9 �nµ�o°¤¼¨¦³�́��ªµ¤Á�o¤�°�Á¤È�­¸�·ª�¦·Áª� jµÄ��oµ��¸ÉÅ�o¦́��µ¦�µ�¨¼�oµÅ�Ã°�Á¡¸¥�
°¥nµ�Á�̧¥ªÄ��nª�Áª¨µ�n°��Îµ�µ¦¦́�¬µÂ¨³Ä��nª�Áª¨µ�¸ÉÅ�o�µ¦¦́�¬µ 

¨Îµ�´�
�̧É 

�n°��Îµ�µ¦
¦´�¬µ 

­́��µ®r 
�̧É�2 

­́��µ®r 
�̧É�4 

­́��µ®r 
�̧É�6 

­́��µ®r 
�̧É 8 

­́��µ®r 
�̧É�12 

­́��µ®r 
�̧É 14 

­́��µ®r 
�̧É�16 

1 328.33 322.67 343.67 300.67 327.67 322.33 342.67 301 

2 311.33 294 300 231 413 283 272 302 

3 294.67 260 185.33 242 269.67 194.44 197 229 
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�µ¦µ��̧É�4.9 ��n°� 
 

¨Îµ�´�
�̧É 

�n°��Îµ
�µ¦¦´�¬µ 

­́��µ®r�̧É 
2 

­́��µ®r�̧É 
4 

­́��µ®r�̧É 
6 

­́��µ®r�̧É�
8 

­́��µ®r�̧É�
12 

­́��µ®r�̧É 
14 

­́��µ®r�̧É�
16 

4 ������ ������ ��� ��� �������� ��������� ��������� ��� 

5 414.67 303.33 278.67 276.67 251 303.33 300 246.67 

6 182.33 173.3 176.33 158.33 186.67 131.67 150.67 140.67 

7 194 199.33 194.67 201 197 213.67 256.67 248.67 

8 300.33 272.67 279 201.67 227 203.33 215.33 218.33 

9 229.33 203.67 203 163.33 158.67 181.33 179.33 175 

10 258.33 259.33 258 244 238 266 241.67 240.33 

11 193.33 186.67 192 202.33 144.33 123 246.67 153 

12 227 221.3 214.33 282.33 208.33 216 244.67 244 

13 216 190.67 194.67 213 208.33 166.67 172.33 176 

15 158.67 258.66 229 192.67 227.33 225.67 227.67 223 

16 202.67 205.67 204.33 203.33 193.67 189.33 194 201.33 

17 272 279.33 251.67 243.66 260.67 257 235.33 244 

19 226 220 204.33 196.67 198.67 193.33 192.33 193.33 

20 180 192 183.67 158.67 173.33 206.33 207 210 
21 353.67 363.67 352.33 327.33 324 325 328 342.33 
22 278.33 250.33 243.67 240 245 260.67 285.33 289 
23 211 208 200.33 178.67 208.67 168 178.67 210.33 
24 353.33 280.67 274 338 311.33 305 376.33 370 
25 203 209.33 201.33 192.33 187 139.33 139 145 
26 172.33 146.33 147 140 161.67 141.67 156 144 
27 214 219 215.67 198 129.67 151.33 132 150 
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�µ¦µ��̧É�4.9 ��n°� 
 

¨Îµ�´��̧É �n°��Îµ
�µ¦¦´�¬µ 

­́��µ®r�̧É 
2 

­́��µ®r�̧É 
4 

­́��µ®r�̧É 
6 

­́��µ®r�̧É�
8 

­́��µ®r�̧É�
12 

­́��µ®r�̧É 
14 

­́��µ®r�̧É�
16 

28 313.67 308.33 304.33 277 271.33 255.33 252.33 263.33 
29 281.67 233.33 226.33 214.67 222.67 237.33 296 302 
30 118.67 126 114.33 88 88 89.33 120.33 114 

�µ¦µ��̧É�4.10  �nµ�o°¤¼¨¦³�́�¦³�́��ªµ¤Á�o¤�°�Á¤È�­¸�·ª�¦·Áª� jµÄ��oµ��¸ÉÅ�o¦́��µ¦�µÅ±Ã�¦�ª·
Á¡¸¥�°¥nµ�Á�̧¥ªÄ��nª�Áª¨µ�n°��Îµ�µ¦¦́�¬µÂ¨³Ä��nª�Áª¨µ�¸ÉÅ�o�µ¦¦́�¬µ  

¨Îµ�´�
�̧É 

�n°��Îµ
�µ¦¦´�¬µ 

­́��µ®r�̧É 
2 

­́��µ®r�̧É 
4 

­́��µ®r�̧É 
6 

­́��µ®r�̧É�
8 

­́��µ®r�̧É�
12 

­́��µ®r�̧É 
14 

­́��µ®r�̧É�
16 

1 338 353 309.33 349 339 336 320.33 325 
2 344 255 329 258 287.33 231 245.67 268.67 
3 213 232.33 181.33 175.33 187.33 205.33 216.33 213.67 
4 372 271 228.33 218 267.67 249.33 281.67 295.67 
5 333.67 286 313 319 316 205.33 296.33 183 
6 202 192.67 188.33 163.67 171 200.67 136 134.67 
7 178.33 298.33 198.67 197.67 171 164 165.33 164 
8 274.67 234 279.33 236.67 287 233.33 246.67 251 
9 217.33 161.67 144.67 141.33 174 212.33 198.33 137.33 

10 279.67 237 240.33 221.67 210.67 245.67 221.67 220.67 
11 207 199 192.33 124.67 178.67 213 234.67 164.57 
12 271 292.67 219.33 164.67 218.33 218 266.33 265.67 
13 206.67 241.33 236.67 240.67 232.67 213 227 228.67 
14 158 242 220.33 208.66 219.67 221 227 236 
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�µ¦µ��̧É�4.10 (�n°� 

¨Îµ�´�
�̧É 

�n°��Îµ
�µ¦¦´�¬µ 

­́��µ®r�̧É 
2 

­́��µ®r�̧É 
4 

­́��µ®r�̧É 
6 

­́��µ®r�̧É�
8 

­́��µ®r�̧É�
12 

­́��µ®r�̧É 
14 

­́��µ®r�̧É�
16 

15 203.33 189.67 193.67 186 195.33 190 198.33 210.33 
16 309.67 274.33 260.67 257.33 264.67 232 254 255.67 
17 232 199.67 183.67 187.67 224 211.66 147.33 151.67 
18 178.67 196 186.67 182.33 212.33 164.33 184 206 
19 330.33 355 350 325 326 323.67 312.33 355.67 
20 275 288.33 281.67 287.67 274 248.33 239 295.67 
21 170.67 200 189.33 180.33 195.33 189.33 203.67 220 
22 440.33 376 358.33 314.33 414 298 258.67 297 
23 186.67 197.33 187 223.33 180.67 153 153.33 153.33 
24 158.33 143.67 141 139.67 163.67 153 148.33 146.33 
25 201.33 160.67 164.33 161.33 195.67 123.67 123.67 125.33 
26 271 288 258.33 277.33 257 260 246.33 310 
27 287.33 247 238.67 208 220.33 229.67 304.33 315.33 
28 94.33 85 138.33 137.67 137.67 126.67 55 106.6 

�µ¦µ��̧É 4.11  Á�¦̧¥�Á�¸¥��nµÁ�¨¸É¥�°�¦³�́��ªµ¤Á�o¤�°�Á¤È�­¸�·ªÄ��¦·Áª� jµÄ�Â�n¨³�¦́Ê��¸É�Îµ
�µ¦ª́�¦³®ªnµ��µ¦¦́�¬µ�oª¥�¨¼�oµÅ�Ã°�Á�¸¥��´��Å±Ã�¦�ª·Ã�� 

�¦́Ê��̧É�Îµ�µ¦ª´� �¨¼�oµÅ�Ã°� Å±Ã�¦�ª·Ã�� p-value 
�n°��Îµ�µ¦¦́�¬µ 250.14±69.67 247.65±77.91 0.743 
 118.7-414.7 94.3-440.3  
­´��µ®r�¸É�2 237.71±54.78 239.17±66.42 0.987 
 126.0-363.7 85.0-376.0  
­´��µ®r�¸É�4 227.93±55.17 229.02±62.18 0.812 
 114.3-352.3 138.3-358.3  
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�µ¦µ��̧É 4.11 (�n°� 

�¦́Ê��̧É�Îµ�µ¦ª´� �¨¼�oµÅ�Ã°� Å±Ã�¦�ª·Ã�� p-value 
­´��µ®r�¸É 6 219.76±56.25 217.39±61.99 0.682 
 88.0-338.0 124.7-349.0  
­´��µ®r�¸É 8 223.04±67.08 232.89±63.39 0.640 
 88.0-413.0 137.7-414.0  
­´��µ®r�¸É 12 213.38±62.86 216.12±51.06 0.863 
 89.3-325.0 123.7-336.0  
­´��µ®r�¸É 14 227.64±65.06 218.27±62.87 0.831 
 120.3-376.3 55.0-320.3  
­´��µ®r�¸É 16 226.55±64.36 222.77±69.17 0.889 
 114.0-370.0 106.6-355.7  

®¤µ¥Á®�»�� Values were represented as Mean±SD and Min-Max, p-value from Mann-Whitney  
   U  test  
   *= Significant at p<0.05 

�µ��µ¦µ��¸É�4.11 Á�¦̧¥�Á�¸¥��nµÁ�¨¸É¥�°��¦³�́��ªµ¤Á�o¤�°�Á¤È�­¸�·ª Ä�Â�n¨³�¦́Ê��¸É�Îµ
�µ¦ª́��¦³®ªnµ���µ¦¦́�¬µ�oª¥��¨¼�oµÅ�Ã°� Á�¦̧¥�Á�¸¥��´��Å±Ã�¦�ª·Ã�� �´Ê��8 �¦́Ê��¸É�Îµ�µ¦ª́�
�nµÁ�¨¸É¥�¦³�́��ªµ¤Á�o¤�°�Á¤È�­¸�·ª �́Ê�Â�n�n°��Îµ�µ¦¦́�¬µÂ¨³¦³®ªnµ��µ¦¦́�¬µ�oª¥��¨¼�oµÅ�
Ã°� Å¤nÂ���nµ��´��µ�­�·�·��µ��µ¦¦́�¬µ�oª¥�Å±Ã�¦�ª·Ã��  
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£µ¡�̧É�4.3 Á�¦̧¥�Á�¸¥��nµÁ�¨¸É¥�°�¦³�́��ªµ¤Á�o¤�°�Á¤È�­¸�·ªÄ��¦·Áª� jµ Ä�Â�n¨³�¦́Ê�¦³®ªnµ�� 
  �µ¦¦́�¬µ�oª¥�¨¼�oµÅ�Ã°� Á�¦̧¥�Á�¸¥��´��Å±Ã�¦�ª·Ã�� 
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�µ¦µ��̧É�4.12  Á�¦̧¥�Á�¸¥��nµÁ�¨¸É¥�°�¦³�́��ªµ¤¦»�Â¦��°� jµ Ä�Â�n¨³�¦́Ê��¸É®¨´�Ä®o�µ¦¦́�¬µ
Á�¦̧¥�Á�¸¥��´�Á�¨¸É¥�°�¦³�́��ªµ¤¦»�Â¦��°� jµÄ��n°��µ¦¦́�¬µ �ÎµÂ��Á�}��µ¤
ª·�¸�µ¦¦́�¬µ�oª¥ �¨¼�oµÅ�Ã°� Â¨³�Å±Ã�¦�ª·Ã�� 

�¦́Ê��̧É�Îµ�µ¦ª´� �¨¼�oµÅ�Ã°� p-value Å±Ã�¦�ª·Ã�� p-value 
�n°��Îµ�µ¦¦́�¬µ 5.63±4.32 Reference 6.04±4.52 Reference 
 0.9-21.0  1.0-21.0  
­´��µ®r�¸É�2  5.21±3.92 0.009* 5.54±4.14 0.016* 
 0.9-19.6  1.0-17.8  
­´��µ®r�¸É�4� 4.46±3.69 0.001* 4.92±3.95 <0.001* 
 0.9-18.9  0.9-18.6  
­´��µ®r�¸É�6  4.13±3.66 <0.001* 4.28±3.88 <0.001* 
 0.9-18.6  0.6-18.6  
­´��µ®r�¸É�8  3.77±3.50 <0.001* 3.71±3.23 <0.001* 
 0.9-17.1  0.6-13.0  
­´��µ®r�¸É�12 3.81±5.95 <0.001* 3.09±3.49 <0.001* 
 0.0-30.0  0.0-15.8  
­´��µ®r�¸É�14  3.75±6.83 <0.001* 3.08±3.77 <0.001* 
 0.0-36.0  0.0-17.5  
­´��µ®r�¸É�16  2.72±2.90 <0.001* 3.40±4.16 <0.001* 
 0.0-12.6  0.0-19.0  

®¤µ¥Á®�»� Values were represented as Mean±SD and Min-Max, p-value from Wilcoxon 
Signed Ranks test  

   *= Significant at p<0.05 

�µ��µ¦µ��¸É�4.12 �¹É�Å�oÁ�¦̧¥�Á�¸¥��nµÁ�¨¸É¥�°��¦³�́��ªµ¤¦»�Â¦��°� jµ Ä�Â�n¨³�¦́Ê��¸É�Îµ
�µ¦ª́�Á�¸¥��´�Á�¨¸É¥�°�¦³�́��ªµ¤¦»�Â¦��°� jµ�n°��Îµ�µ¦¦́�¬µ��ÎµÂ��Á�}��µ¤ª·�¸�µ¦¦́�¬µ�oª¥ 
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�¨¼�oµÅ�Ã°� Â¨³�Å±Ã�¦�ª·Ã���¡�ªnµ�´Ê�­°�ª·�¸�µ¦¦́�¬µ�ÎµÄ®o�nµÁ�¨¸É¥�°� ¦³�́��ªµ¤¦»�Â¦�
�°� jµ ¨�¨�Å�o°¥nµ�¤¸�́¥­Îµ�´��µ�­�·�· (p<0.05)��́Ê�Â�n­´��µ®r�¸É�2 ���¹�­´��µ®r�¸É�16 

�µ¦µ��̧É�4.13  Á�¦̧¥�Á�¸¥��nµÁ�¨¸É¥�°�¦³�́��ªµ¤Á�o¤�°�Á¤È�­¸�·ªÄ��¦·Áª� jµ Ä�Â�n¨³�¦́Ê�®¨´�
Ä®o�µ¦¦́�¬µÁ�¦̧¥�Á�¸¥��nµÁ�¨¸É¥�°�¦³�́��ªµ¤Á�o¤�°�Á¤È�­¸�·ªÄ��¦·Áª� jµ�n°�
�Îµ�µ¦¦́�¬µ��ÎµÂ��Á�}��µ¤ª·�¸�µ¦¦́�¬µ�oª¥�¨¼�oµÅ�Ã°�Â¨³Å±Ã�¦�ª·Ã�� 

�¦́Ê��̧É�Îµ�µ¦ª´� �¨¼�oµÅ�Ã°� p-value Å±Ã�¦�ª·Ã�� p-value 
�n°��Îµ�µ¦¦́�¬µ 
 

250.14±69.67 Reference 247.65±77.91 Reference 
118.7-414.7  94.3-440.3  

­´��µ®r�¸É�2  
 

237.71±54.78 0.026* 239.17±66.42 0.074 
126.0-363.7  85.0-376.0  

­´��µ®r�¸É�4� 
 

227.93±55.17 0.001* 229.02±62.18 0.029* 
114.3-352.3  138.3-358.3  

­´��µ®r�¸É�6  
 

219.76±56.25 <0.001* 217.39±61.99 0.009* 
88.0-338.0  124.7-349.0  

­´��µ®r�¸É�8  
 

223.04±67.08 0.001* 232.89±63.39 0.031* 
88.0-413.0  137.7-414.0  

­´��µ®r�¸É�12 
 

213.38±62.86 <0.001* 216.12±51.06 0.001* 
89.3-325.0  123.7-336.0  

­´��µ®r�¸É�14  
 

227.64±65.06 0.023* 218.27±62.87 0.003* 
120.3-376.3  55.0-320.3  

­´��µ®r�¸É�16  226.55±64.36 0.011* 222.77±69.17 0.053 
 114.0-370.0  106.6-355.7  

®¤µ¥Á®�»�� Values were represented as Mean±SD and Min-Max, p-value from Wilcoxon Signed 
   Ranks test  
   *= Significant at p<0.05 
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�µ¦µ��̧É�4.14  Á�¦̧¥�Á�¸¥��nµÁ�¨¸É¥�¨�nµ��°��°��¨�nµ�¦³�́��ªµ¤¦»�Â¦��°� jµ �°�Ä�Â�n¨³
­´��µ®r®¨´�Ä®o�µ¦¦́�¬µ�´��µ¦�n°��Îµ�µ¦¦́�¬µ¦³®ªnµ���µ¦¦́�¬µ�oª¥��¨¼�oµÅ�Ã°� 
Á�¸¥��´��Å±Ã�¦�ª·Ã�� 

Difference �¨¼�oµÅ�Ã°� Å±Ã�¦�ª·Ã�� p-value 
­´��µ®r�¸É�2 - �n°��Îµ�µ¦¦́�¬µ -0.39 ±0.75 -0.47 ±0.95 0.993 

-2.40 -1.20 -3.20 -0.90  
­´��µ®r�¸É�4 � �n°��Îµ�µ¦¦́�¬µ -1.09 ±1.64 -1.05 ±1.38 0.715 

-5.20 -1.20 -5.20 -0.90  
­´��µ®r�¸É�6 � �n°��Îµ�µ¦¦́�¬µ -1.40 ±1.71 -1.65 ±1.45 0.252 

-6.00 -0.20 -6.20 -0.10  
­´��µ®r�¸É�8 � �n°��Îµ�µ¦¦́�¬µ -1.73 ±1.83 -2.18 ±1.93 0.279 

-6.25 -0.00 -8.00 -0.10  
­´��µ®r�¸É�12 � �n°��Îµ�µ¦¦́�¬µ -1.70 ±5.38 -2.75 ±2.32 0.433 

-10.20 -23.70 -10.40 -0.10  
­´��µ®r�¸É�14 � �n°��Îµ�µ¦¦́�¬µ -1.75 ±6.49 -2.77 ±2.28 0.636 

-10.25 -29.70 -10.40 -0.00  
­´��µ®r�¸É�16 � �n°��Îµ�µ¦¦́�¬µ -2.71 ±2.53 -2.69 ±2.36 0.801 

-10.80 -0.00 -10.40 -0.60  

®¤µ¥Á®�»�� Values were represented as Mean±SD and Min-Max, p-value from Wilcoxon Signed 
   Ranks test  
   *= Significant at p<0.05 
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�µ¦µ��̧É�4.15  Á�¦̧¥�Á�¸¥��nµÁ�¨¸É¥�°��¨�nµ��°�¦³�́��ªµ¤Á�o¤�°�Á¤È�­¸�·ªÄ��¦·Áª� jµ�Ä� 
Â�n¨³­´��µ®r�´��n°��Îµ�µ¦¦́�¬µ¦³®ªnµ���µ¦¦́�¬µ�oª¥�¨¼�oµÅ�Ã°�Á�¸¥��´�
Å±Ã�¦�ª·Ã�� 

�¦́Ê��̧É�Îµ�µ¦ª´� �¨¼�oµÅ�Ã°� Å±Ã�¦�ª·Ã�� p-value 
­´��µ®r�¸É�2 � �n°��Îµ�µ¦¦́�¬µ -11.60 ±34.20 -7.92 ±46.06 0.701 

-111.34 -99.99 -101.00 -120.00  
­´��µ®r�¸É�4 � �n°��Îµ�µ¦¦́�¬µ -20.73 ±40.72 -17.39 ±40.56 0.842 

-136.00 -70.33 -143.67 -62.33  
­´��µ®r�¸É�6 � �n°��Îµ�µ¦¦́�¬µ -20.73 ±40.72 -17.39 ±40.56 0.842 

-136.00 -70.33 -143.67 -62.33  
­´��µ®r�¸É�8 � �n°��Îµ�µ¦¦́�¬µ -28.36 ±38.25 -28.24 ±51.14 0.790 

-138.00 -55.33 -154.00 -50.66  
­´��µ®r�¸É�12 � �n°��Îµ�µ¦¦́�¬µ -25.30 ±47.69 -13.78 ±35.48 0.183 

-163.67 -101.67 -104.33 -61.67  
­´��µ®r�¸É�14 � �n°��Îµ�µ¦¦́�¬µ -34.31 ±39.57 -29.43 ±48.49 0.304 

-111.34 -67.00 -142.33 -63.00  
­´��µ®r�¸É�16 � �n°��Îµ�µ¦¦́�¬µ -21.00 ±46.65 -27.42 ±48.32 0.756 

-114.67 -69.00 -181.66 -69.00  

®¤µ¥Á®�»�� Values were represented as Mean±SD and Min-Max, p-value from Wilcoxon Signed 
   Ranks test  
   *= Significant at p<0.05 

�µ��µ¦µ��¸É�4.13-4.15 �¹É�Å�oÁ�¦̧¥�Á�¸¥��nµÁ�¨¸É¥�°�¦³�́��ªµ¤Á�o¤�°�Á¤È�­¸�·ª Ä�Â�n¨³�¦́Ê�
®¨´�Ä®o�µ¦¦́�¬µÁ�¦̧¥�Á�¸¥��´��n°��Îµ�µ¦¦́�¬µ�ÎµÂ��Á�}��µ¤ª·�¸�µ¦¦́�¬µ�oª¥ �¨¼�oµÅ�Ã°� Â¨³�
Å±Ã�¦�ª·Ã���¡�ªnµÄ��µ¦¦́�¬µ�oª¥��¨¼�oµÅ�Ã°� �ÎµÄ®o�nµÁ�¨¸É¥�°� ¦³�́��ªµ¤Á�o¤�°�Á¤È�­¸�·ª 
¨�¨�Å�o°¥nµ�¤¸�́¥­Îµ�´��µ�­�·�· (p<0.05)��́Ê�Â�n�µ¦ª́�Ä�­´��µ®r�¸É�2����¹�­´��µ®r�¸É�16 ­nª�Ä�
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�µ¦¦́�¬µ�oª¥�Å±Ã�¦�ª·Ã����́Ê���ÎµÄ®o�nµÁ�¨¸É¥�°� �nµÁ�¨¸É¥�°�¦³�́��ªµ¤Á�o¤�°�Á¤È�­¸�·ªÄ�
�¦·Áª� jµ�¨�¨�Å�o°¥nµ�¤¸�́¥­Îµ�´��µ�­�·�·Ä�­´��µ®r�¸É�4, 6, 8, 12 Â¨³�¦́Ê��¸É�14 Â�nÄ��µ¦­´��µ®r
�¸É�2 Â¨³�­´��µ®r�¸É�16 ¡�ªnµ�ªµ¤Â���nµ��°��nµÁ�¨¸É¥�°�¦³�́��ªµ¤Á�o¤�°�Á¤È�­¸�·ªÄ��¦·Áª� jµ�
�́Ê�Å¤nÂ���nµ��´��µ�­�·�·�´��µ¦�ªµ¤Á�o¤�°�Á¤È�­¸�·ª�n°��Îµ�µ¦¦́�¬µ 

4.4 Á�¦̧¥�Á�̧¥��nµÁ�¨̧É¥�³Â���ªµ¤¡¹�¡°Ä��°�°µ­µ­¤́�¦�Â¡�¥r�¼o�¦³Á¤·��́Ê��2�Ä�Â�n
¨³�¦́Ê��̧É�µ¦�¦³Á¤·�¦³®ªnµ���µ¦¦́�¬µ�oª¥� ¼̈�oµÅ�Ã°�Á�¦̧¥�Á�̧¥��́�Å±Ã�¦�ª·Ã�� 

�µ¦µ��̧É�4.16  �ªµ¤¡¹�¡°Ä��°�°µ­µ­¤´�¦�n°�¨�µ¦¦́�¬µÄ�Ä�®�oµ {~��¨¼�oµÅ�Ã°�Ä�­´��µ®r 
    �nµ��Ç 

¨Îµ�´�
�̧É 

­´��µ®r�̧É�
� 

­´��µ®r�̧É�
� 

­´��µ®r�̧É�
� 

­´��µ®r�̧É�
� 

­´��µ®r�̧É�
�� 

­´��µ®r�̧É�
�� 

­´��µ®r�̧É�
�� 

1 2 2 3 3 3 3 4 
2 4 4 5 4 5 4 5 
3 5 5 5 5 5 5 5 
4 3 3 3 4 4 4 5 
5 4 4 4 5 5 5 5 
6 4 4 4 4 4 4 4 
7 3 3 3 3 4 4 4 
8 4 4 4 4 4 4 4 
9 4 4 5 5 5 5 5 

10 5 5 5 5 5 5 5 
11 4 4 4 4 4 4 4 
12 4 4 4 4 4 4 4 
13 2 2 2 2 2 2 2 
14 2 2 2 3 3 3 3 
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�µ¦µ��̧É�4.16  (�n°� 

¨Îµ�´�
�̧É 

­´��µ®r�̧É�
� 

­´��µ®r�̧É�
� 

­´��µ®r�̧É�
� 

­´��µ®r�̧É�
� 

­´��µ®r�̧É�
�� 

­´��µ®r�̧É�
�� 

­´��µ®r�̧É�
�� 

15 3 3 4 4 4 4 4 
16 3 3 3 3 3 3 3 
17 4 4 4 4 4 4 4 
18 3 3 3 3 3 2 2 
19 3 3 3 3 4 4 4 
20 5 5 5 5 5 5 5 
21 4 4 4 4 4 4 4 
22 3 3 3 3 3 3 3 
23 4 4 4 4 4 4 4 
24 4 4 4 4 4 5 5 
25 2 3 3 3 3 3 3 
26 3 5 5 5 5 5 5 
27 3 4 3 3 3 4 3 
28 3 3 3 3 3 3 3 

�µ¦µ��̧É�4.17  �ªµ¤¡¹�¡°Ä��°�°µ­µ­¤´�¦�n°�¨�µ¦¦́�¬µÄ�Ä�®�oµ {~�Å±Ã�¦�ª·Ã��Ä�
­´��µ®r�nµ��Ç 

¨Îµ�´�
�̧É 

­´��µ®r�̧É�
� 

­´��µ®r�̧É�
� 

­´��µ®r�̧É�
� 

­´��µ®r�̧É�
� 

­´��µ®r�̧É�
�� 

­´��µ®r�̧É�
�� 

­´��µ®r�̧É�
�� 

1 2 3 3 4 5 5 5 
2 4 4 5 4 5 4 5 
3 3 2 3 1 3 3 2 
4 3 3 3 4 4 4 5 
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�µ¦µ��̧É�4.17  (�n°� 

¨Îµ�´�
�̧É 

­´��µ®r�̧É�
� 

­´��µ®r�̧É�
� 

­´��µ®r�̧É�
� 

­´��µ®r�̧É�
� 

­´��µ®r�̧É�
�� 

­´��µ®r�̧É�
�� 

­´��µ®r�̧É�
�� 

5 4 4 4 5 5 5 5 
6 4 4 4 4 4 4 4 
7 3 3 3 3 4 4 4 
8 4 4 4 4 4 4 4 
9 4 4 5 5 5 5 5 

10 5 5 5 5 5 5 5 
11 5 5 5 5 5 5 5 
12 4 4 4 4 4 4 4 
13 1 1 1 1 1 1 1 
14 2 2 2 3 3 3 3 
15 3 3 3 4 4 4 5 
16 4 4 4 4 4 4 4 
17 4 4 4 4 4 4 4 
18 3 3 3 3 3 2 2 
19 3 3 3 3 4 4 4 
20 3 3 3 3 3 3 3 
21 3 3 3 3 3 3 3 
22 4 4 4 4 4 4 4 
23 3 3 3 3 3 3 3 
24 4 4 4 4 4 5 5 
25 4 5 5 5 5 5 5 
26 3 3 3 3 3 4 3 
27 3 4 3 3 3 4 3 
28 3 3 3 3 3 3 3 
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�µ¦µ��̧É�4.18  �ªµ¤¡¹�¡°Ä��°�Â¡�¥r���¸É�1 �¸É¤¸�n°�¨�µ¦¦́�¬µÄ�Ä�®�oµ {~��¨¼�oµÅ�Ã°�Ä� 
    ­´��µ®r�nµ��Ç 
 
¨Îµ�´�
�̧É 

­´��µ®r�̧É�
� 

­´��µ®r�̧É�
� 

­´��µ®r�̧É�
� 

­´��µ®r�̧É�
� 

­´��µ®r�̧É�
�� 

­´��µ®r�̧É�
�� 

­´��µ®r�̧É�
�� 

1 3 3 4 4 4 4 4 
2 2 2 3 4 3 3 4 
3 2 2 3 3 3 3 3 
4 2 3 3 3 3 3 3 
5 3 3 4 4 4 5 4 
6 3 3 4 4 4 4 4 
7 3 3 3 3 3 3 2 
8 4 4 4 4 4 4 3 
9 3 3 3 3 4 4 3 

10 3 3 3 3 3 3 3 
11 2 2 2 2 3 3 3 
12 3 3 3 3 3 3 2 
13 1 1 1 1 1 1 1 
14 2 2 2 3 3 3 3 
15 3 3 3 3 4 4 3 
16 2 4 4 4 4 4 3 
17 3 3 3 3 3 3 3 
18 3 3 3 4 4 3 3 
19 2 2 3 3 3 4 4 
20 3 3 3 3 3 3 2 
21 3 3 3 3 3 3 3 
22 2 3 3 3 4 4 4 
23 3 3 3 3 3 4 4 
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�µ¦µ��̧É�4.18  (�n°� 

¨Îµ�´�
�̧É 

­´��µ®r�̧É�
� 

­´��µ®r�̧É�
� 

­´��µ®r�̧É�
� 

­´��µ®r�̧É�
� 

­´��µ®r�̧É�
�� 

­´��µ®r�̧É�
�� 

­´��µ®r�̧É�
�� 

24 3 3 3 3 4 4 3 
25 3 3 3 4 4 4 4 
26 3 3 3 3 3 4 4 
27 2 2 3 3 2 2 2 
28 3 4 4 4 4 4 3 

�µ¦µ��̧É�4.19  �ªµ¤¡¹�¡°Ä��°�Â¡�¥r���¸É�1 �¸É¤¸�n°�¨�µ¦¦́�¬µÄ�Ä�®�oµ {~�Å±Ã�¦�ª·Ã��Ä�
­´��µ®r�nµ��Ç 

¨Îµ�´�
�̧É 

­´��µ®r�̧É�
� 

­´��µ®r�̧É�
� 

­´��µ®r�̧É�
� 

­´��µ®r�̧É�
� 

­´��µ®r�̧É�
�� 

­´��µ®r�̧É�
�� 

­´��µ®r�̧É�
�� 

1 3 3 4 3 4 4 4 
2 2 2 3 3 3 3 4 
3 2 2 3 3 3 3 3 
4 2 3 3 3 3 3 3 
5 3 3 4 4 4 5 4 
6 3 3 3 4 4 4 4 
7 3 3 3 3 3 3 2 
8 4 4 4 4 4 3 3 
9 3 3 3 3 4 4 3 

10 3 4 4 4 4 4 4 
11 2 2 2 2 2 2 2 
12 3 3 3 3 3 3 2 
13 1 2 2 1 1 1 1 
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�µ¦µ��̧É�4.19  ��n°� 

¨Îµ�´�
�̧É 

­´��µ®r�̧É�
� 

­´��µ®r�̧É�
� 

­´��µ®r�̧É�
� 

­´��µ®r�̧É�
� 

­´��µ®r�̧É�
�� 

­´��µ®r�̧É�
�� 

­´��µ®r�̧É�
�� 

14 3 3 3 3 3 3 3 
15 3 3 3 3 4 4 3 
16 1 3 3 3 3 3 2 
17 4 4 4 4 4 4 4 
18 3 3 3 4 4 3 3 
19 2 2 3 3 3 4 4 
20 3 3 3 3 3 3 2 
21 3 3 3 3 3 3 3 
22 2 3 3 3 4 4 4 
23 3 3 3 3 3 4 4 
24 3 3 3 3 4 4 3 
25 3 3 3 4 4 4 4 
26 3 3 3 3 3 4 4 
27 2 2 3 3 2 2 2 
28 3 4 4 4 4 4 3 

�µ¦µ��̧É�4.20  �ªµ¤¡¹�¡°Ä��°�Â¡�¥r���¸É�2 �¸É¤¸�n°�¨�µ¦¦́�¬µÄ�Ä�®�oµ {~��¨¼�oµÅ�Ã°�Ä� 
    ­´��µ®r�nµ��Ç 

¨Îµ�´�
�̧É 

­´��µ®r�̧É�
� 

­´��µ®r�̧É�
� 

­´��µ®r�̧É�
� 

­´��µ®r�̧É�
� 

­´��µ®r�̧É�
�� 

­´��µ®r�̧É�
�� 

­´��µ®r�̧É�
�� 

1 3 3 4 4 4 4 4 
2 2 2 3 4 3 3 4 
3 2 2 3 3 3 3 3 
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�µ¦µ��̧É�4.20  ��n°� 

¨Îµ�´�
�̧É 

­´��µ®r�̧É�
� 

­´��µ®r�̧É�
� 

­´��µ®r�̧É�
� 

­´��µ®r�̧É�
� 

­´��µ®r�̧É�
�� 

­´��µ®r�̧É�
�� 

­´��µ®r�̧É�
�� 

4 2 3 3 3 3 3 3 
5 3 3 4 4 4 5 4 
6 3 3 4 4 4 4 4 
7 3 3 3 3 3 3 2 
8 4 4 4 4 4 4 3 
9 3 3 3 3 4 4 3 

10 3 3 3 3 3 3 3 
11 3 3 3 3 4 4 4 
12 3 3 3 3 3 3 2 
13 2 2 2 2 2 2 2 
14 2 2 2 3 3 3 3 
15 3 3 3 3 4 4 3 
16 3 5 5 5 5 5 4 
17 3 3 3 3 3 3 3 
18 3 3 3 4 4 3 3 
19 2 2 4 4 4 5 5 
20 3 3 3 3 3 3 2 
21 3 3 3 3 3 3 3 
22 3 3 3 3 5 5 5 
23 3 3 3 3 3 4 4 
24 2 2 3 3 4 4 4 
25 3 3 3 4 4 4 4 
26 2 2 2 2 2 3 3 
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�µ¦µ��̧É�4.20  ��n°� 

¨Îµ�´�
�̧É 

­´��µ®r�̧É�
� 

­´��µ®r�̧É�
� 

­´��µ®r�̧É�
� 

­´��µ®r�̧É�
� 

­´��µ®r�̧É�
�� 

­´��µ®r�̧É�
�� 

­´��µ®r�̧É�
�� 

27 2 2 3 3 2 2 2 
28 4 5 5 5 5 5 4 

�µ¦µ��̧É�4.21  �ªµ¤¡¹�¡°Ä��°�Â¡�¥r���¸É�2 �¸É¤¸�n°�¨�µ¦¦́�¬µÄ�Ä�®�oµ {~�Å±Ã¦�ª·Ã��Ä�
­´��µ®r�nµ��Ç 

¨Îµ�´�
�̧É 

­´��µ®r�̧É�
� 

­´��µ®r�̧É�
� 

­´��µ®r�̧É�
� 

­´��µ®r�̧É�
� 

­´��µ®r�̧É�
�� 

­´��µ®r�̧É�
�� 

­´��µ®r�̧É�
�� 

1 3 3 4 3 4 4 4 
2 2 2 3 3 3 3 4 
3 2 2 3 3 3 3 3 
4 2 3 3 3 3 3 3 
5 3 3 4 4 4 5 4 
6 3 3 3 4 4 4 4 
7 3 3 3 3 3 3 2 
8 4 4 4 4 4 3 3 
9 3 3 3 3 4 4 3 

10 3 4 4 4 4 4 4 
11 2 2 2 2 2 2 2 
12 3 3 3 3 3 3 2 
13 1 2 2 1 1 1 1 
14 4 4 4 4 4 4 4 
15 4 3 3 3 4 4 3 
16 2 4 4 4 4 4 3 
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�µ¦µ��̧É�4.21  ��n°� 

¨Îµ�´�
�̧É 

­´��µ®r�̧É�
� 

­´��µ®r�̧É�
� 

­´��µ®r�̧É�
� 

­´��µ®r�̧É�
� 

­´��µ®r�̧É�
�� 

­´��µ®r�̧É�
�� 

­´��µ®r�̧É�
�� 

17 4 4 4 4 4 4 4 
18 3 3 3 4 4 3 3 
19 3 2 3 4 4 5 5 
20 3 3 3 3 3 3 2 
21 4 4 4 4 4 4 4 
22 2 4 4 4 5 5 5 
23 3 3 3 3 3 4 4 
24 2 2 2 2 5 5 4 
25 4 4 4 4 5 5 5 
26 3 3 3 3 3 4 4 
27 2 2 3 3 2 2 2 
28 2 3 3 3 3 3 3 
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�µ¦µ��̧É�4.22  Á�¦̧¥�Á�¸¥��nµÁ�¨¸É¥�³Â���ªµ¤¡¹�¡°Ä��°�°µ­µ­¤´�¦�Â¡�¥r�¼o�¦³Á¤·��´Ê��2�Ä� 
Â�n¨³�¦́Ê��¸É�Îµ�µ¦ª́�¦³®ªnµ���µ¦¦́�¬µ�oª¥�µ¦�µ�¨¼�oµÅ�Ã°���¦̧¥�Á�¸¥��´� 
Å±Ã�¦�ª·Ã�� 

�ªµ¤¡¹�¡°Ä� �¨¼�oµÅ�Ã°� Å±Ã�¦�ª·Ã�� p-value Mean SD Mean SD 
°µ­µ­¤́�¦  

 ­´��µ®r�̧É�2 3.5 0.9 3.4 0.9 0.827 
 ­´��µ®r�̧É�4 3.6 0.9 3.5 0.9 0.595 
 ­´��µ®r�̧É�6 3.7 0.9 3.5 1.0 0.498 
 ­´��µ®r�̧É�8 3.8 0.8 3.6 1.0 0.657 
 ­´��µ®r�̧É�12 3.9 0.8 3.8 0.9 0.855 
 ­´��µ®r�̧É�14 3.9 0.9 3.9 1.0 0.986 
 ­´��µ®r�̧É�16 4.0 0.9 3.9 1.1 0.837 

Â¡�¥r���̧É1  
 ­´��µ®r�̧É�2 2.8 0.6 3.6 3.9 0.429 
 ­´��µ®r�̧É�4 2.9 0.8 3.0 0.7 0.325 
 ­´��µ®r�̧É�6 3.2 0.7 3.3 0.6 0.609 
 ­´��µ®r�̧É�8 3.4 0.7 3.3 0.8 0.942 
 ­´��µ®r�̧É�12 3.5 0.8 3.5 0.9 0.719 
 ­´��µ®r�̧É�14 3.6 0.9 3.6 1.0 0.822 
 ­´��µ®r�̧É�16 3.3 0.9 3.4 1.0 0.776 

Â¡�¥r���̧É2  
 ­´��µ®r�̧É�2 2.6 0.6 2.7 0.7 0.748 
 ­´��µ®r�̧É�4 2.8 0.7 2.9 0.6 0.616 
 ­´��µ®r�̧É�6 3.1 0.7 3.1 0.5 0.808 
 ­´��µ®r�̧É�8 3.2 0.7 3.2 0.7 0.803 
 ­´��µ®r�̧É�12 3.3 0.7 3.3 0.8 0.920 
 ­´��µ®r�̧É�14 3.4 0.8 3.4 0.8 0.907 
 ­´��µ®r�̧É�16 3.1 0.8 3.1 0.9 0.930 

®¤µ¥Á®�»�� p-value from Mann-Whitney U test *= Significant at p<0.05 
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�µ��µ¦µ��¸É�4.22�Á�¦̧¥�Á�¸¥��nµÁ�¨¸É¥�³Â���ªµ¤¡¹�¡°Ä�Ä�Â�n¨³�¦́Ê��¸É�Îµ�µ¦�¦³Á¤·�
Ä� ¦³®ªnµ���µ¦¦́�¬µ�oª¥��¨¼�oµÅ�Ã°� Á�¦̧¥�Á�¸¥��´��Å±Ã�¦�ª·Ã���¡�ªnµ�´Ê��ªµ¤¡¹�¡°Ä��°�
°µ­µ­¤´�¦��ªµ¤¡¹�¡°Ä�Ä��µ¦¦́�¬µ�µ��µ¦�¦³Á¤·��oª¥Â¡�¥r���¸É�1 Â¨³����¸É�2 Å¤n¡��ªµ¤
Â���nµ��°��nµÁ�¨¸É¥�ªµ¤¡¹�¡°Ä�Ä��µ¦ª́��¦́Ê�Ä� 

4.5 °µ�µ¦Å¤n¡¹��¦³­��r�̧ÉÁ�·��µ��µ¦¦́�¬µÃ�¥°µ­µ­¤́�¦Â¨³Â¡�¥r�¼o�¦³Á¤·�¦³®ªnµ��
�µ¦¦́�¬µ�oª¥�� ¼̈�oµÅ�Ã°� Á�̧¥��́��Å±Ã�¦�ª·Ã�� 

�µ¦µ��̧É�4.23���¨�oµ�Á�¸¥��µ���Å�o�n°Ä�Ä� {~��¸ÉÄ�o¥µ�Å±Ã��¦�ª·Ã�� 

¨Îµ�´�
�̧É 

­´��µ®r�̧É�
� 

­´��µ®r�̧É�
� 

­´��µ®r�̧É�
� 

­´��µ®r�̧É�
� 

­´��µ®r�̧É�
�� 

­´��µ®r�̧É�
�� 

­´��µ®r�̧É�
�� 

1 - - - - - - - 
2 - - Â­��Â�� - - - - 
3 - - Â®o���»¥ - - - - 
4 - - - - - - - 
5 - - - - - - - 
6 - - - - - - - 
7 - - - - - - - 
8 - - - - - - - 
9 - - - - - - - 

10 - - - - - - - 
11 - - - - - - - 
12 - - - - - - - 
13 - - - - - - - 
14 - - - - - - - 
15 - - - - - - - 
16 - - - - - - - 
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�µ¦µ��̧É�4.23�(�n°� 

¨Îµ�´�
�̧É 

­´��µ®r�̧É�
� 

­´��µ®r�̧É�
� 

­´��µ®r�̧É�
� 

­´��µ®r�̧É�
� 

­´��µ®r�̧É�
�� 

­´��µ®r�̧É�
�� 

­´��µ®r�̧É�
�� 

17 - - - - - - - 
18 - - - - - - - 
19 - - - - - - - 
20 - - Â­� - - - - 
21 - - - - - - - 
22 - - Â­� - - - - 
23 - - - - - - - 
24 - - Â­��°�

°°�Â�� 
Â­��°�
°°�Â�� 

Â­��°�
°°�Â�� 

- - 

25 - - - - - - - 
26 - - - - - - - 
27 - - - - - - - 
28 - - - - - - - 

�µ¦µ��̧É�4.24  �¨�oµ�Á�¸¥��µ���Å�o�n°Ä�Ä� {~��¸ÉÄ�o¥µ��¨¼�oµÅ�Ã°� 

¨Îµ�´�
�̧É 

­´��µ®r�̧É�
� 

­´��µ®r�̧É�
� 

­´��µ®r�̧É�
� 

­´��µ®r�̧É�
� 

­´��µ®r�̧É�
�� 

­´��µ®r�̧É�
�� 

­´��µ®r�̧É�
�� 

1 - - - - - - - 
2 - - Â­� - - - - 
3 - - - - - - - 
4 - - - - - - - 
5 - - - - - - - 
6 - - - - - - - 
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�µ¦µ��̧É�4.24  (�n°� 

¨Îµ�´�
�̧É 

­´��µ®r�̧É�
� 

­´��µ®r�̧É�
� 

­´��µ®r�̧É�
� 

­´��µ®r�̧É�
� 

­´��µ®r�̧É�
�� 

­´��µ®r�̧É�
�� 

­´��µ®r�̧É�
�� 

7 - - - - - - - 
8 - - - - - - - 
9 - - - - - - - 

10 - - - - - - - 
11 - - - - - - - 
12 - - - - - - - 
13 - - - - - - - 
14 - - - - - - - 
15 - - - - - - - 
16 - - - - - - - 
17 - - - - - - - 
18 - - - - - - - 
19 - - - - - - - 
20 - - - - - - - 
21 - - - - - - - 
22 - Â­� - - - - - 
23 - - - - - - - 
24 - Â­� - - - - - 
25 - - - - - - - 
26 - - Â­� - - - - 
27 - - - - - - - 
28 - - - - - - - 
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�µ¦µ��̧É�4.25 ��¨�oµ�Á�¸¥��µ��µ¦�¦³Á¤·��µ�Â¡�¥r�n°Ä�Ä� {~��¸ÉÄ�o¥µ��¨¼�oµÅ�Ã°� 

¨Îµ�´�
�̧É 

­´��µ®r�̧É�
� 

­´��µ®r�̧É�
� 

­´��µ®r�̧É�
� 

­´��µ®r�̧É�
� 

­´��µ®r
�̧É��� 

­´��µ®r�̧É�
�� 

­´��µ®r�̧É�
�� 

1 - - - - - - - 
2 - - erythema 

scaling 
- - - - 

3 - - - - - - - 
4 - - - - - - - 
5 - - - - - - - 
6 - - - - - - - 
7 - - - - - - - 
8 - - - - - - - 
9 - - - - - - - 

10 - - - - - - - 
11 - - - - - - - 
12 - - - - - - - 
13 - - - - - - - 
14 - - - - - - - 
15 - - - - - - - 
16 - - - - - - - 
17 - - - - - - - 
18 - - - - - - - 
19 - - - - - - - 
20 - - - - - - - 
21 - - - - - - - 
22 - - - - - - - 
23 - - - - - - - 
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�µ¦µ��̧É�4.25  (�n°� 

¨Îµ�´�
�̧É 

­´��µ®r�̧É�
� 

­´��µ®r�̧É�
� 

­´��µ®r�̧É�
� 

­´��µ®r�̧É�
� 

­´��µ®r�̧É�
�� 

­´��µ®r�̧É�
�� 

­´��µ®r�̧É�
�� 

24 - - - - - - - 
25 - - - - - - - 
26 - - - - - - - 
27 - - - - - - - 
28 - - - - - - - 

�µ¦µ��̧É�4.26  �¨�oµ�Á�¸¥��µ��µ¦�¦³Á¤·��n°�°�Â¡�¥r�n°Ä�Ä� {~��¸ÉÄ�o¥µ�Å±Ã�¦�ª·Ã�� 

¨Îµ�´�
�̧É 

­´��µ®r�̧É�
� 

­´��µ®r�̧É�
� 

­´��µ®r�̧É�
� 

­´��µ®r�̧É�
� 

­´��µ®r�̧É�
�� 

­´��µ®r�̧É�
�� 

­´��µ®r�̧É�
�� 

1 - - - - - - - 
2 - - erythema, 

scaling 
- - - - 

3 - - erythema, 
scaling 

- - - - 

4 - - - - - - - 
5 - - - - - - - 
6 - - - - - - - 
7 - - - - - - - 
8 - - - - - - - 
9 - - - - - - - 

10 - - - - - - - 
11 - - - - - - - 
12 - - - - - - - 
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�µ¦µ��̧É�4.26  (�n°� 

¨Îµ�´�
�̧É 

­´��µ®r�̧É�
� 

­´��µ®r�̧É�
� 

­´��µ®r�̧É�
� 

­´��µ®r�̧É�
� 

­´��µ®r�̧É�
�� 

­´��µ®r�̧É�
�� 

­´��µ®r�̧É�
�� 

13 - - - - - - - 
14 - - - - - - - 
15 - - - - - - - 
16 - - - - - - - 
17 - - - - - - - 
18 - - - - - - - 
19 - - - - - - - 
20 - - - - - - - 
21 - - - - - - - 
22 - - - - - - - 
23 - - - - - - - 
24 - - - - - - - 
25 - - - - - - - 
26 - - - - - - - 
27 - - - - - - - 
28 - - - - - - - 
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�µ¦µ��̧É�4.27  Á�¦̧¥�Á�¸¥�°µ�µ¦Å¤n¡¹��¦³­��r�¸ÉÁ�·��µ��µ¦¦́�¬µÄ�Â�n¨³�¦́Ê��¸É�Îµ�¦³Á¤·�Ã�¥
°µ­µ­¤´�¦Â¨³Â¡�¥r�¼o�¦³Á¤·� ¦³®ªnµ���µ¦¦́�¬µ�oª¥��¨¼�oµÅ�Ã°� Á�¸¥��´��
Å±Ã�¦�ª·Ã�� 

�¦́Ê��̧É�Îµ�µ¦ª´� 
 

°µ�µ¦Å¤n¡¹��¦³­��r�̧ÉÁ�·��µ��µ¦¦́�¬µ 
p-value �¨¼�oµÅ�Ã°� Å±Ã�¦�ª·Ã�� 

N % N % 
Ã�¥°µ­µ­¤´�¦       
 ­´��µ®r�¸É�2 2 6.7 0 0.0 0.492 
 ­´��µ®r�¸É�4 2 6.7 5 16.7 0.424 
 ­´��µ®r�¸É�6 0 0.0 1 3.3 1.000 
 ­´��µ®r�¸É�8 0 0.0 1 3.3 1.000 
 ­´��µ®r�¸É�12 0 0.0 1 3.3 1.000 
 ­´��µ®r�¸É�14 0 0.0 0 0.0 - 
 ­´��µ®r�¸É�16 0 0.0 0 0.0 - 
Ã�¥Â¡�¥r       
 ­´��µ®r�¸É�2 0 0.0 0 0.0 - 
 ­´��µ®r�¸É�4 0 0.0 0 0.0 - 
 ­´��µ®r�¸É�6 1 3.3 2 6.7 1.000 
 ­´��µ®r�¸É�8 0 0.0 0 0.0 - 
 ­´��µ®r�¸É�12 0 0.0 0 0.0 - 
 ­´��µ®r�¸É�14 0 0.0 0 0.0 - 
  ­´��µ®r�¸É�16 0 0.0 0 0.0 - 

®¤µ¥Á®�»�� p-value from Fisher Exact test  

�µ��µ¦µ��¸É�4.27 �¸ÉÅ�oÁ�¦̧¥�Á�¸¥�°µ�µ¦Å¤n¡¹��¦³­��r�¸ÉÁ�·��µ��µ¦¦́�¬µÃ�¥�¦³Á¤·��°�
°µ­µ­¤´�¦Ä�Â�n¨³�¦́Ê��¸É�Îµ�µ¦ª́� ¦³®ªnµ���µ¦¦́�¬µ�oª¥��¨¼�oµÅ�Ã°� Á�¸¥��´��Å±Ã�¦�ª·Ã��
¡�ªnµ�Ä��oµ��¸É�Îµ�µ¦¦́�¬µ�oª¥��¨¼�oµÅ�Ã°� Ä��oµ��°��µ¦Â­�Ä��µ¦�¦³Á¤·�­´��µ®r�¸É�2 Â¨³�
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4 Ã�¥¡�Ä�°µ­µ¤´�¦ �Îµ�ª��2 ¦µ¥�­nª�Ä��oµ��¸É�Îµ�µ¦¦́�¬µ�oª¥�Å±Ã�¦�ª·Ã���¤¸°µ�µ¦�Îµ�ª��
0 ¦µ¥Â¨³�5 ¦µ¥Ä��µ¦ª́�­´��µ®r�¸É�2 Â¨³�4 �µ¤¨Îµ�́��Â�n�ªµ¤Â���nµ��́��¨nµªÅ¤n¤¸�́¥­Îµ�´��µ�
­�·�·��°��µ��̧ÊÄ��¨»n¤�¸É¦́�¬µ�oª¥�Å±Ã�¦�ª·Ã���¥´�¡�ªnµ°µ�µ¦Â­�Ä�­´��µ®r�¸É�6, 8 Â¨³�12 
�Îµ�ª��1 ¦µ¥��¹É�Ä��¨»n¤�¸É¦́�¬µ��¨¼�oµÅ�Ã°��Å¤n¡�ªnµ¤¸�́ª°¥nµ��¸É¤¸�µ¦Â­�� 

­Îµ®¦́�°µ�µ¦Å¤n¡¹��¦³­��r�¸ÉÁ�·��µ��µ¦¦́�¬µÃ�¥�¦³Á¤·��°�Ã�¥Â¡�¥rÄ��¡�ªnµ��µ¦
¦́�¬µ�´Ê�­°�ª·�¸¡�¤¸°µ�µ¦�́��¨nµªÄ��µ¦ª́��¦́Ê��¸É�4 Á¡¸¥��¦́Ê�Á�̧¥ª�Ã�¥�µ¦¦́�¬µ�oª¥��¨¼�oµÅ�Ã°� ¤¸
°µ�µ¦ �Îµ�ª��2�¦µ¥�­nª��µ¦¦́�¬µ�oª¥�Å±Ã�¦�ª·Ã���¤¸°µ�µ¦�Îµ�ª��2 ¦µ¥ Â�nÅ¤n¤¸�ªµ¤
Â���nµ��µ�­�·�· 



 

 
���¸É�5 

­¦»���°£·�¦µ¥�¨��Â¨³�o°Á­�°Â�³ 

5.1 °£·�¦µ¥�¨ 

5.1.1 °£·�¦µ¥�o°¤¼¨�́ÉªÅ� 
�o°¤¼¨�´ÉªÅ��°��¨»n¤�́ª°¥nµ�¤¸¦µ¥¨³Á°̧¥��́Ê��̧Ê 

5.1.1.1 Á¡«�Ä��µ¦«¹�¬µª·�́¥�¦́Ê��̧Ê�°µ­µ­¤´�¦�´Ê�®¤�Á�}�Á¡«®�·� 
5.1.1.2 °µ¥»��µ¦«¹�¬µ�¦́Ê��̧Ê¡�ªnµ��nµÁ�¨¸É¥�°�°µ¥»Ä��¨»n¤Á�nµ�´��40.87 �e�Ã�¥°µ¥»�¸É

¤µ��¸É­»��º°�50 �eÂ¨³°µ¥»�¸É�o°¥�¸É­»��º°�25 �e 
5.1.1.3 °µ�¸¡�°µ­µ­¤´�¦­nª�Ä®�n¤¸°µ�¸¡Á�}�¡¥µ�µ¨Â¨³�¼o�nª¥¡¥µ�µ¨�¦°�¨�¤µ

Á�}�Â¤n�oµ��Â¨³¡�́��µ��¦·¬´���­nª�°µ�¸¡Á�oµ®�oµ�¸É­µ�µ¦�­»�¤¸�Îµ�ª��o°¥�¸É­»� 
5.1.1.4 ¦³¥³Áª¨µ�¸ÉÁ�}� jµ�¡�ªnµ­nª�Ä®�n°¥¼nÄ��nª��7-8 �e�Ã�¥¦³¥³Áª¨µ�¸ÉÁ�}� jµ�¸É

¤µ��¸É­»��°�°µ­µ­¤´�¦�º°�15 �e�Â¨³�o°¥�¸É­»��º°�1 �e 
5.1.1.5 ��·��°�­¸�·ª�­nª�Ä®�nÁ�}�� Fitzpatric skin types 3 ¦°�¨�¤µ�4 Â¨³�5  

Á�ºÉ°��µ�­¸�·ª�°���Å�¥­nª�Ä®�nÁ�}�­¸�·ª�µªÁ®¨º°����¹��¨ÊÎµ 
5.1.1.6 �¦·Áª�Ä�®�oµ�¸ÉÁ�}� jµ�­nª�¤µ�°µ­µ­¤´�¦�³Á�}��¦·Áª�Â�o¤�´Ê�­°��oµ��

�malar type) ��¦·Áª��¨µ�Ä�®�oµ��centrofacial type) Â¨³�¦·Áª¦�¦µ¤��mandibular type) ¦nª¤�´� 
5.1.1.7 ��·��°� jµÃ�¥�µ¦�¦ª��Wood lamp °µ­µ­¤´�¦­nª�¤µ��³Á�}� jµ��·�

�­¤��compound type)�Â¨³¦°�¨�¤µÁ�}� jµ�ºÊ���epidermal type)  
5.1.1.8 �¦³ª́�· jµÄ��¦°��¦́ª�¡�ªnµÃ�¥­nª�¤µ�°µ­µ­¤´�¦�³Å¤n¤¸�¦³ª́�· jµÄ�

�¦°��¦́ª¦o°¥¨³�60 �Â¨³Å¤n¤¸�¦³ª́�· jµÄ��¦°��¦́ª¦o°¥¨³�30 
5.1.1.9 �¦³ª́�·�µ¦¦́�¬µ¤µ�n°��­nª�Ä®�n°µ­µ­¤´�¦Å¤nÁ�¥¤¸�¦³ª́�·¦́�¬µ jµ¤µ�n°�

¤¸Á¡¸¥�­nª��o°¥Á�nµ�́Ê��¸ÉÁ�¥¤¸�¦³ª́�·¦́�¬µ jµ¤µ�n°� 
5.1.1.10 �{��́¥�¦³�»o��¸É�ÎµÄ®oÁ�·� jµ�¡�ªnµ�{��́¥­nª�Ä®�n�º°�µ¦Å�o¦́�Â­�Â���

¦°�¨�¤µ�º°�µ¦Å�o¦́�Â¨�Â��¦nª¤�´��µ¦Ä�oÁ�¦ºÉ°�­Îµ°µ� 
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5.2 °£·�¦µ¥�¨�µ¦��¨°� 

�µ¦Á�¦̧¥�Á�¸¥��ªµ¤Â���nµ��°�¦³�́��ªµ¤¦»�Â¦��°� jµÂ¨³��nµÁ�¨¸É¥�°�¦³�́��ªµ¤
Á�o¤�°�Á¤È�­¸�·ªÄ��¦·Áª� jµ���n°��µ¦¦́�¬µÄ�Â�n¨³�¦¹É��oµ��°�Ä�®�oµ�¸É�µ�¨¼�oµÅ�Ã°��Â¨³¥µ
Å±Ã�¦�ª·Ã���¦̧¤ 

Á�ºÉ°��µ��µ�ª·�́¥�̧Ê�°°�Â���µ¦��¨°�Ä®o�µ­µ¦�2 ��·�Ä����Ç�Á�̧¥ª�´���́��́Ê��¹��o°�
�Îµ�¹��¹�°·��·¡¨�°�Á¦ºÉ°��oµ��°�Ä�®�oµ�¦ª¤�¹��nµ�́Ê��o��n°��µ¦¦́�¬µ�°� Á�¨¸É¥�°�¦³�́��ªµ¤
¦»�Â¦��°� jµÂ¨³��nµÁ�¨¸É¥�°�¦³�́��ªµ¤Á�o¤�°�Á¤È�­¸�·ªÄ��¦·Áª� jµ���¸ÉÅ¤nÁ�nµ�´�Ä�ÁÁ�n¨³
�oµ��oµ��°�Ä�®�oµ�n°��ªnµ¤¸�¨�n°�µ¦��¨°�®¦º°Å¤n�Ã�¥�Îµ�µ¦ª·Á�¦µ³®r�oª¥­�·�·��Mann-
Whitney U test  ¡�ªnµ��¨°°�¤µÅ¤n¤¸�ªµ¤Â���nµ��´�°¥nµ�¤¸�́¥­Îµ�´��¸É�ªµ¤Á�ºÉ°¤´É��0.05 �́��́Ê�
Â­��ªnµÅ¤n¤¸°·��·¡¨�°��oµ��°�Ä�®�oµÄ��µ¦��¨°�°µ�µ¦Å¤n¡¹��¦³­��r�¸ÉÁ�·��µ��µ¦¦́�¬µÄ�
Â�n¨³�¦́Ê��¸É�Îµ�¦³Á¤·�Ã�¥°µ­µ­¤´�¦Â¨³Â¡�¥r�¼o�¦³Á¤·��¦³®ªnµ���µ¦¦́�¬µ�oª¥���¨¼�oµÅ�Ã°��
Á�¸¥��´��Å±Ã�¦�ª·Ã�� 

Â¨³Á¡ºÉ°�́�°��·Â¨³°·��·�nµ��¸É°µ�¤¸�¨�n°�µ¦Á�¨¸É¥��°�­¸�·ª�¹�Å�o�Îµ�µ¦ª́��ªµ¤Á�o¤�°�
Á¤È�­¸�·ªÁ®�º°�¦³�¼�­Á�°�́¤�n°��µ¦��¨°�Â¨³�¨°�Áª¨µÄ��µ¦��¨°�Á¡ºÉ°�¼ªnµÅ¤n¤¸�ªµ¤
Â���nµ�®¦º°°·��·�¨�°­·É�Âª�¨o°¤�¸É¤¸�n°­¸�·ªÂ¨³�µ¦Á�¨¸É¥�Â�¨��°�¨´�¬�³ jµ��¹É�¤¸�ªµ¤
Â���nµ��°�Á¤È�­¸�¦·Áª��·ª®�́�Á®�º°�¦³�¼�­Á�°�́¤�¦·Áª�Á¡¸¥�Á¨È��o°¥��ÎµÄ®o�́�°·��·�°�Â¨³
°��·�µ�­·É�Âª�¨o°¤�¸É¤¸�¨�n°�µ¦­¦oµ�Á¤È�­¸°°�Å�Å�o 

5.2.1 �µ¦ª·Á�¦µ³®rÁ�¦̧¥�Á�̧¥��nµ�ªµ¤¦³�´��ªµ¤¦»�Â¦��°� jµ��°��µ¦�µ�¨¼�oµÅ�Ã°��
Â¨³Å±Ã�¦�ª·Ã���¦̧¤� �Ä��nª�¦³¥³Áª¨µ�nµ��Ç� 

5.2.1.1 �µ¦ª·Á�¦µ³®rÁ�¦̧¥�Á�¸¥��nµ�ªµ¤¦³�́��ªµ¤¦»�Â¦��°� jµ��°��µ¦�µ�¨¼�oµ
Å�Ã°��Â¨³Å±Ã�¦�ª·Ã���¦̧¤� �Ä��nª�Â¦�®¨´�Å�o¦́��µ¦¦́�¬µ���¹�­´��µ®r�¸É�2 �°��µ¦Å�o¦́�
�µ¦¦́�¬µ �´��n°��µ¦¦́�¬µ 

�µ��µ¦ª·Á�¦µ³®rÁ�¦̧¥�Á�¸¥��´�¦³®ªnµ��µ¦¦́�¬µ�¡�ªnµ��µ¦¦́�¬µ jµ�oª¥�µ¦�µ�¨¼�oµ
Å�Ã°�Á�¦̧¥�Á�¸¥��´���µ¦�µ¥µÅ±Ã�¦�ª·Ã���2% ­µ¤µ¦�¨�Á�¨¸É¥�°�¦³�́��ªµ¤¦»�Â¦��°� jµ
Å�oÁ¦ÈªÁ�nµ�´� �Ã�¥�nµÁ�¨¸É¥�°�¦³�́��ªµ¤¦»�Â¦��°� jµÄ�Ä�®�oµ {~��¸É�µ�¨¼�oµÅ�Ã°�Â¨³�µ
Å±Ã�¦�ª·Ã�� �¤¸�nµ¨�¨�°¥nµ�¤¸�́¥­Îµ�´��µ�­�·�·�¸É�nµ�ªµ¤Á�ºÉ°¤´É�� 0.05 ­´��µ®r�¸É�2�Â¨³­µ¤µ¦�
¨�Á�¨¸É¥�°�¦³�́��ªµ¤¦»�Â¦��°� jµ Â­��ªnµ��¹É��´Ê��µ¦�µ�¨¼�oµÅ�Ã°�Â¨³Å±Ã�¦�ª·Ã��¤¸
�ªµ¤Á¦ÈªÄ��µ¦¨��ªµ¤¦»�Â¦��°� jµÅ�oÅ¤nÂ���nµ��´� 
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­Îµ®¦́��µ¦�¸É¥µÅ±Ã�¦�ª·Ã��Â¨³�¨¼�oµÅ�Ã°��­µ¤µ¦�¨��ªµ¤¨�¦³�́��ªµ¤
¦»�Â¦��°� jµÅ�oÁ�nµ�´� �°µ�Á�}�Á¡¦µ³¥µÅ±Ã�¦�ª·Ã���¦̧¤Á�}�­µ¦Á�¤¸­´�Á�¦µ³®r�¸É°°�§��·Í¥´Ê�
¥´Ê�Á°�Å�¤rÅ�Ã¦�¸Á�­�¸É�¦³�ª��µ¦­¦oµ�Á¤È�­¸�°�Á�¨¨rÁ¤È�­¸Ã�¥�¦��­nª��¨¼�oµÅ�Ã°�­µ¤µ¦�
°°�§��·Í¥´Ê�¥´Ê�Á°�Å�¤rÅ�Ã¦�¸Á�­Å�oÁ�n�Á�̧¥ª�´���¹��ÎµÄ®o­µ¤µ¦�Á�¨¸É¥�°�¦³�́��ªµ¤¦»�Â¦��°�
 jµÅ�oÅ¤nÂ���nµ��´��µ�Å±Ã�¦�ª·Ã�� 

5.2.1.2 �µ¦ª·Á�¦µ³®rÁ�¦̧¥�Á�¸¥��ªµ¤Â���nµ��°��¨�µ¦¦́�¬µÃ�¥¦ª¤��n°��µ¦
¦́�¬µÂ¨³�nª�­´��µ®r�¸É�2 - ­´��µ®r�¸É�12  ( ­´��µ®r­»��oµ¥�°��µ¦¦́�¬µ����°� ¦³�́��ªµ¤¦»�Â¦�
�°� jµ 

�¨�µ¦¦́�¬µÃ�¥¦ª¤�°��µ¦¦́�¬µ jµ�oª¥ª·�¸�µ¥µ�¨¼�oµÅ�Ã°�Â¨³Å±Ã�¦�ª·Ã���¦̧¤�
2% ¤¸�¦³­·��·�¨Å¤nÂ���nµ��´��°¥nµ�¤¸�́¥­Îµ�´��µ�­�·�·�nµ�ªµ¤Á�ºÉ°¤´É��0.05�Ä��nµ¦³�́��ªµ¤
¦»�Â¦��°� jµ Â�n­µ¤µ¦�¤¸��nµ¨�¨��µ��́¥­Îµ�´��µ�­�·�·Á¤ºÉ°Á�¦̧¥�Á�¸¥��´��ªµ¤¦»�Â¦��°� jµ
�n°�Å�o¦́��µ¦¦́�¬µ��¹É�­°��¨o°��´��Á±°¦̧É��¦¼ªµ¦µ��°��·¨�Â¨³�¡°��r¥µ�(Hurley, Guevara, 
Gonzales & Pandya, 2002� 

5.2.1.3 �µ¦ª·Á�¦µ³®rÁ�¦̧¥�Á�¸¥��µ¦�¨´�Á�}��ÊÎµ�°� jµ��́Ê�Â�n­´��µ®r�¸É�12 (®¥»��µ¦
�µ¥µ�����¹�­´��µ®r�¸É�16 ��°��oª¥¦³�́��ªµ¤¦»�Â¦��°� jµ 

�µ��¨�µ¦«¹�¬µ�¡�ªnµ�®¨´�®¥»��µÁ�}�¦³¥³Áª¨µ�4 ­´��µ®r��ªµ¤Á�o¤�°� jµ�¨´�¤µ
Á¡·É¤�¹Ê���´Ê�Ä�Ä�®�oµ {~��¸É�µ�¨¼�oµÅ�Ã°�Â¨³Å±Ã�¦�ª·Ã����Ã�¥¦³�́��ªµ¤¦»�Â¦��°� jµ¤¸�µ¦
Á¡·É¤�¹Ê���Â¨³Á¤ºÉ°Á�¦̧¥�Á�¸¥�­µ¦�´Ê�­°��¡�ªnµ�Ä�®�oµ {~��¸É�µ�¨¼�oµÅ�Ã°���¤¸�µ¦Á¡·É¤�¹Ê��°�
�ªµ¤Á�o¤�°� jµÅ¤nÂ���nµ��´�Ä�®�oµ {~��¸É�µÅ±Ã�¦�ª·Ã���¦̧¤��°¥nµ�¤¸�́¥­Îµ�´��µ�­�·�·�nµ�ªµ¤
Á�ºÉ°¤´É��0.05��Â�n°¥nµ�Å¦�È�µ¤�¹�Â¤o�³¤¸�µ¦Á¡·É¤�¹Ê��°��ªµ¤Á�o¤�°� jµÄ�Ä�®�oµ�´Ê�­°� {~��Â�n�È
¥´�Å¤nÁ�nµ�´��ªµ¤Á�o¤�°� jµ�n°��µ¦¦́�¬µ°¥¼n�̧��¹É�­°��¨o°��´� Á±°¦̧É�Â¨³��³��Hurley et al., 
2002) 

5.2.2 �µ¦ª·Á�¦µ³®rÁ�¦̧¥�Á�̧¥��nµ�ªµ¤Á�o¤�°�Á¤È�­¸�·ªÄ��¦·Áª� jµ�°��µ¦�µ�¨¼�oµÅ�
Ã°��Â¨³Å±Ã�¦�ª·Ã���¦̧¤� �Ä��nª�¦³¥³Áª¨µ�nµ��Ç� 

52.2.1 �µ¦ª·Á�¦µ³®rÁ�¦̧¥�Á�¸¥��nµ�ªµ¤Á�o¤�°�Á¤È�­¸�·ªÄ��¦·Áª� jµ���°��µ¦
�µ�¨¼�oµÅ�Ã°��Â¨³Å±Ã�¦�ª·Ã���¦̧¤� �Ä��nª�Â¦��°��µ¦Å�o¦́��µ¦¦́�¬µÄ��4�­´��µ®rÂ¦� 

�µ��µ¦ª·Á�¦µ³®rÁ�¦̧¥�Á�¸¥��´�¦³®ªnµ��µ¦¦́�¬µ�¡�ªnµ��µ¦¦́�¬µ jµ�oª¥�µ¦�µ�¨¼�oµ
Å�Ã°�Á�¦̧¥�Á�¸¥��´���µ¦�µ¥µÅ±Ã�¦�ª·Ã���2% ­µ¤µ¦��nµÁ�¨¸É¥�°�¦³�́��ªµ¤Á�o¤�°�Á¤È�­¸
�·ªÄ��¦·Áª� jµÅ�oÅ¤nÂ���nµ��´�Ä��nª�Â¦��Â�n¡�ªnµ�¨¼�oµÅ�Ã°�¤¸�ªµ¤­µ¤µ¦�Ä�®�µ¦¨�
�ªµ¤Á�o¤�°�Á¤È�­¸�·ªÄ��¦·Áª� jµÅ�oÁ¦Èª�ªnµÅ±Ã�¦�ª·Ã��Á¤ºÉ°Á�¸¥��´��ªµ¤Á�o¤�°�Á¤È�­¸Ä�¦°¥
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 jµ�n°�Ä®o�µ¦¦́�¬µ�Ã�¥�nµÁ�¨¸É¥�°�¦³�́��ªµ¤Á�o¤�°�Á¤È�­¸�·ªÄ��¦·Áª� jµ�Ä�Ä�®�oµ {~��¸É�µ
¥µ�¨¼�oµÅ�Ã°�¤¸�nµ¨�¨�°¥nµ�¤¸�́¥­Îµ�´��µ�­�·�·�¸É­´��µ®r�¸É�2���³�¸É�µ¥µÅ±Ã�¦�ª·Ã���nµ¨�¨�
°¥nµ�¤¸�́¥­Îµ�´��µ�­�·�·�¸É­´��µ®r�¸É�4 �¹É�Â­��ªnµ�µ¦��µ¥µ�¨¼�oµÅ�Ã°�¤¸�ªµ¤­µ¤µ¦�Ä��µ¦¨�
�nµÁ�¨¸É¥�°�¦³�́��ªµ¤Á�o¤�°�Á¤È�­¸�·ªÄ��¦·Áª� jµÅ�o�̧Å±Ã�¦�ª·Ã�� 

­Îµ®¦́��µ¦�¸É¥µÅ±Ã�¦�ª·Ã��Â¨³�¨¼�oµÅ�Ã°��­µ¤µ¦�¨�¦³�́��ªµ¤Á�o¤�°�Á¤È�­¸
�·ªÄ��¦·Áª� jµÅ�o�Á¡¦µ³¥µÅ±Ã�¦�ª·Ã���¦̧¤Á�}�­µ¦Á�¤¸­´�Á�¦µ³®r�¸É°°�§��·Í¥´�¥´Ê�Á°�Å�¤r 
Å�Ã¦�¸Á�­ (Arndt & Fitpatrick, 1965)���¸É�¦³�ª��µ¦­¦oµ�Á¤È�­¸�°�Á�¨¨rÁ¤È�­¸Ä��nª��¨µ��°�
�µ¦­´�Á�¦µ³®rÁ¤È�­¸��¹É��µ¦«¹�¬µ�̧Ê­°��¨o°��´��µ¦«¹�¬µ�°��¡¸¦­´��r��µ�ª́�¦³�Ä��e�¡��«� 2552 
Ä��µ¦Ä�o Å±Ã�¦�ª·Ã��Ä��µ¦¦́�¬µ jµÃ�¥�nµ�ªµ¤Á�o¤�°�Á¤È�­¸Ä��¸É�¼o�iµª¥�¸ÉÄ�o�Å±Ã�¦�ª·Ã��
�³Á¦·É¤¨�¨�Ä�­´��µ®r�¸É �4�­nª��¨¼�oµÅ�Ã°�­µ¤µ¦�°°�§��·Í¥´Ê�¥´Ê�Á°�Å�¤rÅ�Ã¦�¸Á�­Å�o
Á�n�Á�̧¥ª�´���°��µ��̧Ê­µ¤µ¦�¥´�¥´Ê��µ¦Á�¨¸É¥�Å�Ã¦�¸��Å�Á�}�¥¼Á¤¨µ�·���eumalanin)��¹É�Á�}�Á¤È�
­¸�­¸Á®¨º°�-Â���Â���µ¦Á�¨¸É¥�¢eÃ°Á¤¨µ�·���pheomelanin) �¹É�Á�}�Á¤¨µ�·�­¸�ÊÎµ�µ¨�ÎµÄ®o¨��µ¦
­¦oµ��ªµ¤Á�o¤�°�Á¤È�­¸�¸É�·ª®�́�Å�o��¹É�Á�}��´Ê��°�­»��oµ¥Ä��µ¦­¦oµ�Á¤È�­¸�ÎµÄ�¦°¥Ã¦� jµ�Îµ
Ä®o¨��µ¦­¦oµ�Å�oÁ¦Èª��ªnµ�Â�nÁ¤ºÉ°Á�¦̧¥�Á�¸¥��´�¦³�́��ªµ¤¦»�Â¦��°� jµ�¸ÉÅ¤n¤¸�ªµ¤Â���nµ��´�
�́Ê�°µ�Á�}�Á¡¦µ³¦³�́��ªµ¤Á�o¤�¸É¨�¨�°µ�Å¤n­µ¤µ¦��³Á®È�Å�o�oª¥Â�n�µÁ�¨nµ� 

5.2.2.2 �µ¦ª·Á�¦µ³®rÁ�¦̧¥�Á�¸¥��ªµ¤Â���nµ��°��¨�µ¦¦́�¬µÃ�¥¦ª¤��n°��µ¦
¦́�¬µÂ¨³�nª�­´��µ®r�¸É�2 -�­´��µ®r12 (­´��µ®r­»��oµ¥�°��µ¦¦́�¬µ���°� �ªµ¤Á�o¤�°�Á¤È�­¸�·ª
Ä��¦·Áª� jµ�� 

�¨�µ¦¦́�¬µÃ�¥¦ª¤�°��µ¦¦́�¬µ jµ�oª¥ª·�¸�µ¥µ�¨¼�oµÅ�Ã°�Â¨³Å±Ã�¦�ª·Ã���¦̧¤��
¤¸�¦³­·��·�¨Å¤nÂ���nµ��´��°¥nµ�¤¸�́¥­Îµ�´��µ�­�·�·�nµ�ªµ¤Á�ºÉ°¤´É��0.05��Ä��µ¦¨��ªµ¤Á�o¤�°�
Á¤È�­¸�·ªÄ��¦·Áª� jµ Ã�¥�´Ê�­°�Ä��́ª¥µ�´Ê�­°��́ª¤¸�ªµ¤­µ¤µ¦�Ä��µ¦¨��ªµ¤Á�o¤�°�Á¤È�­¸Ä�
¦°¥ jµÅ¤nÂ���nµ��´���́Ê�Â�n­´�®µ�r�¸É�4 �¹�­´��µ®r�¸É�12 

5.2.2.3 �µ¦ª·Á�¦µ³®rÁ�¦̧¥�Á�¸¥��µ¦�¨´�Á�}��ÊÎµ�°� jµ��́Ê�Â�n­´��µ®r�¸É�12 (®¥»��µ¦
�µ¥µ�����¹�­´��µ®r�¸É�16 �°��oª¥¦³�́��ªµ¤Á�o¤�°�Á¤È�­¸�·ªÄ��¦·Áª� jµ�� 

�µ��¨�µ¦«¹�¬µ�¡�ªnµ�®¨´�®¥»��µÁ�}�¦³¥³Áª¨µ�4 ­´��µ®r��ªµ¤Á�o¤�°� jµ�¨´�¤µ
Á¡·É¤�¹Ê���´Ê�Ä�Ä�®�oµ {~��¸É�µ�¨¼�oµÅ�Ã°�Â¨³Å±Ã�¦�ª·Ã���Â¨³Á¤ºÉ°Á�¦̧¥�Á�¸¥�­µ¦�´Ê�­°��
¡�ªnµ�Ä�®�oµ {~��¸É�µ�¨¼�oµÅ�Ã°�¤¸��µ¦Á¡·É¤�¹Ê��°��ªµ¤Á�o¤�°�Á¤È�­¸�o°¥�ªnµ�oµ�Å±Ã�¦�ª·Ã���
®¦º°�¨¼�oµÅ�Ã°�­µ¤µ¦��³¨°Á¡·É¤�°��ªµ¤Á�o¤�°�Á¤È�¤¸�¦·Áª� jµ�Å�o�µ��ªnµÅ±Ã�¦�ª·Ã���Â�n
°¥nµ�Å¦�È�µ¤�¹�Â¤o�³¤¸�µ¦Á¡·É¤�¹Ê��°��ªµ¤Á�o¤�°� jµÄ�Ä�®�oµ�´Ê�­°� {~��Â�n�È¥´�Å¤nÁ�nµ�´��ªµ¤
Á�o¤�°� jµ�n°��µ¦¦́�¬µ°¥¼n�̧�� 
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­Îµ®¦́��µ¦�¸ÉÅ±Ã�¦�ª·Ã���­µ¤µ¦�¨�¦³�́��ªµ¤Á�o¤�°�Á¤È�­¸�·ªÄ��¦·Áª� jµÅ�o�Á�}�
Á¡¦µ³Á�}�­µ¦Á�¤¸­´�Á�¦µ³®r�¸É°°�§��·Í¥´�¥´Ê�Á°�Å�¤rÅ�Ã¦�¸Á�­�(Arndt & Fitpatrick, 1965)��Á¤ºÉ°
®¥»��µ¥µÂ¨³¤¸�µ¦�¸É�¨´�Á�¨¨r�·ª�¸¤¸Á¤È�­¸�o°¥°°�Ä��4 ­´��µ®r��ÎµÄ®o�µ¦¤¸­¦oµ�Á¤È�­¸Å�o
�µ¤���·Ä�¦°¥Ã¦��µ�µ�µ¦�¸É¤¸�µ¦�»o��µ�Â­�Â��®¨´�®¥»�¥µ�ÎµÄ®o¦°¥Ã¦��¨´�¤µ¤¸�ªµ¤Á�o¤
�°�Á¤È�­¸Å�o°̧���¹É��µ¦«¹�¬µ�̧Ê­°��¨o°��´���´�£̧¤��·��µ®¦µ�Ä��e�2551 ¤¸�µ¦�¼�µ¦�¨´�Á�}��ÊÎµ
�°�¦°¥ jµ®¨´��µ¦®¥»�Ä�o¥µ�Ä��µ¦Ä�oÃ�¦�ª·Ã��Ä��µ¦¦́�¬µ�­nª��¨¼�oµÅ�Ã°�­µ¤µ¦�°°�
§��·Í¥´Ê�¥´Ê�Á°�Å�¤rÅ�Ã¦�¸Á�­Å�oÁ�n�Á�̧¥ª�´� Á�}�­µ¦�oµ�°�»¤¼¨°·­¦³�¹É��ÎµÄ®o�·ª¨��µ¦°́�Á­��
�µ�°�»¤¼¨°·­¦³�nµ��Ç�Å�o�̧�¹Ê��Á�n���µ��Â­�Â����Villarma & Malibach, 2005)��¹É�Á�}�­µÁ®�»�°�
�µ¦�¦³�»o�Ä®o¤¸�µ¦­¦oµ�Á¤È�­¸�Ä��´Ê��°�Â¦���ÎµÄ®o¤¸�µ¦¥´�¥´Ê��µ¦­¦oµ�Á¤È�­¸Å�oÁ�}�Áª¨µ�µ��¹Ê� 

5.2.3 �µ¦Á�¦̧¥�Á�̧¥��ªµ¤¡¹�¡°Ä��°�°µ­µ­¤´�¦�̧É¤¸�n°�¦³­·��·�¨�°��µ¦¦́�¬µ
¦³®ªnµ�Ä�®�oµ�̧É¦́�¬µ�oª¥�µ¦�µ�¨¼�oµÅ�Ã°��Â¨³�Å±Ã�¦�ª·Ã���¦̧¤� 

�¨�µ¦Á�¦̧¥�Á�¸¥��ªµ¤¡¹�¡°Ä��°�°µ­µ­¤´�¦�¡�ªnµ¡¹�¡°Ä��°�°µ­µ­¤´�¦�¸É¤¸�n°
�¦³­·��·�¨�°��µ¦¦́�¬µ�ªµ¤Á�o¤�°� jµ�¸É¨�¨�¦³®ªnµ�Ä�®�oµ�´Ê�­°��oµ��Å¤n¤¸�ªµ¤Â���nµ�
�´�°¥nµ�¤¸�́¥­Îµ�´��µ�­�·�·�nµ�ªµ¤Á�ºÉ°¤´É��0.05��Ã�¥�µ¦�¦³Á¤·��¨Ã�¥Ä�o­�·�·�Mann-Whitney U 
test Ã�¥­nª�¤µ��ªµ¤¡¹�¡°Ä��°�°µ­µ­¤´�¦�³°¥¼nÄ�Á���r¦³�́��µ��¨µ�Á�nµ�´�Ä�Ä�®�oµ�´Ê�
­°��oµ��¦°�¨�¤µ�º°¤¸�ªµ¤¡¹�¡°Ä�Ä�Ä�®�oµ�´Ê�­°��oµ��n°��oµ�¤µ��Â¨³¤¸Á¡¸¥�­nª��o°¥
Á�nµ�́Ê��¸É¤¸�ªµ¤¡¹�¡°Ä�Ä�Ä�®�oµ�´Ê�­°��oµ��n°��oµ��o°¥� 

5.2.4 �µ¦Á�¦̧¥�Á�̧¥��ªµ¤¡¹�¡°Ä��°�Â¡�¥r�¼o�¦³Á¤·��µ¦¦́�¬µ���̧É��1 Â¨³���̧É�2��̧É
¤¸�n°�¦³­·��·�¨�°��µ¦¦́�¬µ¦³®ªnµ�Ä�®�oµ�̧É¦́�¬µ�oª¥�µ¦�µ�¨¼�oµÅ�Ã°��Â¨³�Å±Ã�¦�ª·Ã��
�¦̧¤� 

�¨�µ¦Á�¦̧¥�Á�¸¥��ªµ¤¡¹�¡°Ä��°�Â¡�¥r�¼o�¦³Á¤·��µ¦¦́�¬µ���¸É��1�Â¨³���¸É�2 ¡�ªnµ
¡¹�¡°Ä��°�Â¡�¥r�¼o�¦³Á¤·��µ¦¦́�¬µ���¸É���Â¨³���¸É�2 �¸É¤¸�n°�¨�°��µ¦¦́�¬µ jµ�¸É¨�¨�¦³®ªnµ�
Ä�®�oµ�´Ê�­°��oµ��Å¤n¤¸�ªµ¤Â���nµ��´�°¥nµ�¤¸�́¥­Îµ�´��µ�­�·�·�Ã�¥�µ¦�¦³Á¤·��¨Ã�¥Ä�o­�·�·�
Mann-Whitney U test Ã�¥­nª�¤µ��ªµ¤¡¹�¡°Ä��°�Â¡�¥r�¼o�¦³Á¤·��µ¦¦́�¬µ���¸É���Â¨³���¸É�2 
�³°¥¼nÄ�Á���r¦³�́��µ��¨µ�Á�nµ�´�Ä�Ä�®�oµ�´Ê�­°��oµ��¦°�¨�¤µ�º°¤¸�ªµ¤¡¹�¡°Ä�Ä�Ä�®�oµ
�´Ê�­°��oµ��n°��oµ�¤µ��Â¨³¤¸Á¡¸¥�­nª��o°¥Á�nµ�́Ê��¸É¤¸�ªµ¤¡¹�¡°Ä�Ä�Ä�®�oµ�´Ê�­°��oµ�
�n°��oµ��o°¥� 
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5.2.5 �µ¦Á�¦̧¥�Á�̧¥��¨�oµ�Á�¸¥�Ã�¥°µ­µ­¤´�¦��°��µ¦�µ¦³®ªnµ�Ä�®�oµ {~��̧É¦́�¬µ
�oª¥�µ¦�µ�¨¼�oµÅ�Ã°�Â¨³Å±Ã�¦�ª·Ã�� 

¡�ªnµ��¨�oµ�Á�¸¥��³¡�Ä�Ä�®�oµ {~��¸É�µ¥µÅ±Ã�¦�ª·Ã���¦¸¤� ¤µ��ªnµ��º°¤¸�mild 
erythema Â¨³�mild scaling Ä�°µ­µ­¤´�¦�Îµ�ª�¤µ��ªnµÂ¨³�µ��ªnµ�¨¼�oµÅ�Ã°��¹É��nµ�³Á�·�
�µ�­µ¦Å±Ã�¦�ª·Ã���ÎµÄ®o�·ª¤¸°µ�µ¦¦³�µ¥Á�º°�Â¨³Åª�n°Â­���Ä���³�¸ÉÄ�®�oµ�oµ��¸É�µ�¨¼�oµ
Å�Ã°�¡�°µ�µ¦Â­���³�µ¥µÄ�°µ­µ­¤´�¦�o°¥�ªnµÂ¨³Ä��nª�Áª¨µ­´Ê��ªnµ�¹É�°µ��³Á�·��µ�
�ªµ¤Á�}��¦��°��¦̧¤�¨¼�oµÅ�Ã°��Â�n°¥nµ�Å¦�o°�µ¤ �ªµ¤Â���nµ��́��¨nµªÅ¤n¤¸�ªµ¤Â���nµ�
�µ�­�·�·�Á¤ºÉ°�¦³Á¤·��oª¥�fisher Extract test�¸É�nµ�ªµ¤Á�ºÉ°¤´É��0.05 

5.2.6 �µ¦Á�¦̧¥�Á�̧¥��¨�oµ�Á�¸¥�Ã�¥Â¡�¥r��°��µ¦�µ¦³®ªnµ�Ä�®�oµ {~��̧É¦́�¬µ�oª¥�µ¦
�µ�¨¼�oµÅ�Ã°�Â¨³Å±Ã�¦�ª·Ã�� 

�¨�oµ�Á�¸¥��³¡�Ä�Ä�®�oµ {~��¸É�µ¥µÅ±Ã�¦�ª·Ã���¦̧¤� �º°¤¸�mild erythema Â¨³�mild 
scaling ¤µ��ªnµÄ� {~��¸É�µ Ä�°µ­µ­¤´�¦�Îµ�ª�¤µ��ªnµÅ�Ã°��¹É��nµ�³Á�·��µ�­µ¦Å±Ã�¦�ª·Ã��
�ÎµÄ®o�·ª¤¸°µ�µ¦¦³�µ¥Á�º°�Â¨³Åª�n°Â­���Ä���³�¸ÉÄ�®�oµ�oµ��¸É�µ�¨¼�oµÅ�Ã°�¡�°µ�µ¦Â­�
��³�µ¥µÄ�°µ­µ­¤´�¦�o°¥�ªnµÂ¨³�¹É�°µ��³Á�·��µ��ªµ¤Á�}��¦��°��¦̧¤�¨¼�oµÅ�Ã°��Â�n
°¥nµ�Å¦�o°�µ¤ �ªµ¤Â���nµ��́��¨nµªÅ¤n¤¸�ªµ¤Â���nµ��µ�­�·�·� 

5.3 ­¦»��¨�µ¦«¹�¬µ 

�µ��o°¤¼¨�´Ê�®¤�­µ¤µ¦�­¦»�Å�o�́��̧Ê 
�µ¦�µ�¨¼�oµÅ�Ã°�­µ¤µ¦��nª¥¨��ªµ¤¦»�Â¦�Â¨³�ªµ¤Á�o¤�°� jµÅ�o�Ã�¥Á¦·É¤¨��ªµ¤

¦»�Â¦�°¥nµ�¤¸�́¥­Îµ�´��µ�­�·�·�¸É�́Ê�Â�n­´��µ®r�¸É�2�®¨´��µ¦¦́�¬µ�Â¨³¤¸�¨�µ¦¦́�¬µÅ¤nÂ���nµ��´�
�µ¦Ä�oÅ±Ã�¦�ª·Ã���2% ¦ª¤�¹��µ¦�¨´�¤µÁ�o¤�¹Ê��°� jµ®¨´�®¥»�¥µÄ��nª��4�­´��µ®r�Â�n�¨¼�oµÅ�
Ã°�­µ¤µ¦�¨��ªµ¤Á�o¤�°� jµÅ�o�n°��ªnµÅ±Ã�¦�ª·Ã���¤¸�µ¦�¨´�¤µÁ�o¤�¹Ê��°� jµÅ�o�µ��ªnµ
Å±Ã�¦�ª·Ã���¦̧¤�Â�n�´Ê��ªµ¤Á�o¤Â¨³�ªµ¤¦»�Â¦��°� jµÄ�Ä�®�oµ¥´��º°ªnµ�o°¥�ªnµ�n°��µ¦
¦́�¬µ°¥¼n�̧�°̧��´Ê��¨�oµ�Á�¸¥��µ��µ¦¦́�¬µ�oª¥��¨¼�oµÅ�Ã°��o°¥�ªnµÅ±Ã�¦�ª·Ã��Â¤o�³¤¸�ªµ¤
Â���nµ��µ�­�·�·�o°�µ¤�Â¨³Á�ºÉ°��µ� jµÁ�}�Ã¦��¸É¦́�¬µÄ®o®µ¥�µ�Å�o¥µ��¦ª¤�¹��o°�Ä�o¦³¥³
Áª¨µ�µ�Ä��µ¦¦́�¬µ�¤¸Ã°�µ­�¨´�¤µÁ�}��ÊÎµÅ�o�n°¥��µ¦Ä�o�¨¼�oµÅ�Ã°�Â¨³Å±Ã�¦�ª·Ã����¹�Â¤o
�³¤¸�¦³­·��·�¨Ã�¥¦ª¤Å¤nÂ���nµ��´��Â�nÅ±Ã�¦�ª·Ã���ÈÅ¤n­µ¤µ¦�Ä�oÁ�}�¦³¥³Áª¨µ�µ�
�·��n°�´�Å�o°¥¼n�̧�Á�ºÉ°��µ�¤¸�¨�oµ�Á�¸¥��n°��oµ�¤µ���́��́Ê��¨¼�oµÅ�Ã°�Â���µ�̧Ê���¹�°µ�Á�}�°̧�
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Â�ª�µ�®�¹É�®¦º°°µ�Á�}��µ¦¦́�¬µ¦nª¤Ä��µ¦¦́�¬µ jµÄ��{��»�´���¸É¡¥µ¥µ¤®¨¸�Á¨¸É¥�°́��¦µ¥®¦º°
�¨�oµ�Á�¸¥��nµ��Ç��µ��µ¦Ä�oÅ±Ã�¦�ª·Ã����¤µÁ�}�­µ¦�¸É¤¸�¨�oµ�Á�¸¥��o°¥Â¨³­µ¤µ¦�Ä�oÅ�oÄ�
¦³¥³¥µª 

5.3.1 �o°�¸Â¨³�o°Á­¸¥�°��µ¦Ä�o�¨¼�oµÅ�Ã°�Â���µÄ��µ¦¦́� jµ 
5.3.1.1 �o°�̧ 

1. �¨¼�oµÅ�Ã°�Å¤n¤¸�¨�Îµ¨µ¥Á�¨¨rÁ¤È�­¸�ÎµÄ®o¨�£µª³Â�¦��o°��µ�£µª³Å¤n¤¸
Á¤È�­ ̧

2. Å¤n¡��oµ�Á�¸¥�¦»�Â¦�Ä�¦³¥³­´Ê� 
3. Å¤n¡�£µª³Â�¦��o°�Á¦ºÉ°�¦°¥�Îµ®¦º°¦°¥�µª�́��¸É¡�Á�n�Ä��µ¦¦́�¬µ�oª¥

Á¨Á�°¦r 
4. ­µ¤µ¦�Ä�oÅ�o�n°Á�ºÉ°�Á�}�¦³¥³Áª¨µ�µ�Á�ºÉ°��µ�Á�}��¸ÉÅ¤nÁ�}�°́��¦µ¥�n°

¦nµ��µ¥ 
5.3.1.2 �o°Á­¸¥ 

1. °µ�µ¦Â­�¦o°�Ä��nª�Â¦��°��µ¦¦́�¬µÁ�ºÉ°��µ��́ª�¨¼�oµÅ�Ã°�¤¸�ªµ¤Á�}�
�¦� 

2. �¨¼�oµÅ�Ã°�®µ�¤¸�µ¦Á�¦̧¥¤Å¤n�̧°µ�¤¸�¨·É��Îµ¤³�´�Å�oÁ�ºÉ°��µ�¤¸�Îµ¤³�´�Ä�
­¼�¦Ã�¦�­¦oµ��¹É�°µ��n°Ä®oÁ�·��ªµ¤¦Îµ�µ�Â�n�¼o�iª¥ 

3. �¨¼�oµÅ�Ã°��́Ê�°µ��o°�Ä�o¦nª¤�´�Åª�µ¤·��¸�¹É�Á�}��Ã�Â¢�Á�°¦rÄ��µ¦¥´�¥´Ê�
�µ¦­¦oµ�Á¤È�­¸��¹��³�ÎµÄ®o°°�§��·ÍÅ�o�̧¥·É��¹Ê� 

5.3.2 �o°�Îµ�´��°��µ¦«¹�¬µ 
5.3.2.1 °µ­µ­¤´�¦Ä��µ¦«¹�¬µ°µ�¤¸�µ¦�µ¥µÄ�Â�n¨³�́ªÄ���µ��¸ÉÅ¤nÁ®¤µ³­¤�Îµ

Ä®o�¨�µ¦«¹�¬µ�´Ê��¦³­·��·£µ¡Ä��µ¦¦́�¬µ jµÂ¨³�¨�oµ�Á�¸¥��¨µ�Á�¨ºÉ°� 
5.3.2.2 °µ�¤¸°��·�µ��µ¦Á�È�¦́�¬µÅ±Ã�¦�ª·Ã���¦̧¤�¸ÉÅ¤nÁ®¤µ³­¤�ÎµÄ®o�́ª¥µ¤¸

�¦³­·��·£µ¡¨�¨� 
5.3.2.3 °µ�¤¸�µ¦�¦³Á¤·��nµ�ªµ¤¦»�Â¦��°��°� jµ��ªµ¤¡¹�¡°Ä��Â¨³�¨�oµ�Á�¸¥�

�°�Â¡�¥r��µ�¦¼��nµ¥Å�o�¨µ�Á�¨ºÉ°��Á�ºÉ°��µ�Á���·�Ä��µ¦�nµ¥¦¼��°��¼oÁ�È��o°¤¼¨ Â¨³�ªµ¤
¨³Á°̧¥��°�¦¼� 
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5.3.2.4 Á�ºÉ°��µ�°µ­µ­¤´�¦�µ�­nª�Á�}�¡¥µ�µ¨Ä�®o°�Á�È�°n°��¹É�°µ��o°�­´¤�́­
�´�Â­�Á®�º°¤nª�®¦º°�Â­�¥¼ª̧��¸ÉÄ�oÄ��µ¦¦́�¬µ£µª³�́ªÁ®¨º°�Ä�Á�È�Â¦�Á�·�Ä�Áª¨µ�¨µ��º��ÎµÄ®o
°µ�¤¸�¨�µ¦«¹�¬µÅ�o 

5.3.2.5 °µ­µ­¤´�¦­nª�Ä®�nÁ�}�¡¥µ�µ¨Â¨³�¼o�nª¥¡¥µ�µ¨�¹É��o°�¤¸�µ¦��·�´�·�µ�
Ä��nª�Áª¨µ�¨µ��º��ÎµÄ®o°µ�Å¤nÅ�oÄ�o�́ª¥µÄ�Áª¨µ�¨µ��º�Ä��µ�ª́� 

5.3.3 �o°Á­�°Â�³ 
5.3.3.1 �ª¦�Îµ�µ¦«¹�¬µ�¹��¦³­·��·�¨�°��µ¦¦́�¬µÄ�¦³¥³Áª¨µ�¸É¥µª�µ�¤µ��¹Ê�

�ªnµÁ�·¤�ªnµ­µ¤µ¦�¨�¦³�́��ªµ¤Á�o¤Â¨³�ªµ¤¦»�Â¦��°� jµÅ�o¤µ��¹Ê�®¦º°Å¤n�Â¨³�·��µ¤
�¨�µ¦¦́�¬µÄ�¦³¥³Áª¨µ�¸É�µ��¹Ê�Á¡ºÉ°�¼�µ¦�¨´�Á�}��ÊÎµ�°� jµ 

5.3.3.2 �ª¦¤¸�µ¦«¹�¬µ��µ��ªµ¤Á�o¤�o��°��¨¼�oµÅ�Ã°��¸ÉÂ���nµ��´�¤µ��ªnµ�̧Ê�
Á¡ºÉ°�³Å�o�¦µ�ªnµ�ªµ¤Á�o¤�o�­¼�­»��¸É�³Å�o�¨�̧Ä��µ¦¦́�¬µÃ�¥�¸ÉÅ¤nÁ�·��¨�oµ�Á�¸¥��µ��¨¼�oµÅ�
Ã°� 

5.3.3.3 �ª¦«¹�¬µ�¨¼�oµÅ�Ã°�¦nª¤�´�Åª�µ¤·��¸�¹É�Á�}��Ã�Â¢�Á�°¦rÄ��µ¦¥´�¥´Ê��µ¦
­¦oµ�Á¤È�­¸��¹��³�ÎµÄ®o°°�§��·ÍÅ�o�̧¥·É��¹Ê� 

5.3.3.4 �ª¦�Îµ�µ¦«¹�¬µÄ�Á¡«�µ¥Á¡ºÉ°�¼�¦³­·��·�¨�°��µ¦¦́�¬µªnµÂ���nµ��µ�Ä�
Á¡«®�·�®¦º°Å¤n�°¥nµ�Å¦ 

5.3.3.5 �ª¦�Îµ�µ¦«¹�¬µ�¼�¦³­·��·�¨�°��µ¦¦́�¬µ�oª¥�¨¼�oµÅ�Ã°�Ä� jµ��·�¨¹�
Â¨³ jµ��·��ºÉ�ªnµÂ���nµ��´�®¦º°Å¤n 

5.3.3.6 �ª¦�Îµ�µ¦«¹�¬µ�¼�¦³­·��·�¨�°��¨¼�oµÅ�Ã°�Ä��µ¦Ä�oÄ��nª�Áª¨µ�¤µ��¹Ê��
Á�n���nª�Á�oµÂ¨³�n°��°�Á�}��o� 

5.3.3.7 �ª¦�Îµ�µ¦«¹�¬µ�¼�¦³­·��·�¨�°��¨¼�oµÅ�Ã°�¦nª¤�´��µ¦¦́�¬µ jµ�oª¥ª·�¸
°ºÉ��Ç� 
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�¨ÊÎµ�Ã�¥�{��»�´�¥´�Å¤n�¦µ�­µÁ®�»ªnµ jµÁ�·��µ�°³Å¦�Â�n�{��́¥�¸É¤¸­nª�­n�Á­¦·¤Ä®oÁ�·��º°Â­�Â���
�¹É�Á�ºÉ°ªnµÁ�}��{��́¥�¸É­Îµ�´��¸É­»�, ¡´��»�¦¦¤, ±°¦rÃ¤�Á�n�¡ª�¦́��¦³�µ�¥µ�»¤�ÎµÁ�·�®¦º°
�́Ê��¦¦£r, ¥µ­Îµ®¦́�¦́�¬µÃ¦��´�,�Á�¦ºÉ°�­Îµ°µ�,Ã¦��ªµ¤�·����·�°��n°¤Å¦o�n°�µ�°¥nµ�Á�n��Ã¦�
Å�¦°¥�r,�£µª³Ã£��µ�µ¦ Ã�¥Á�ºÉ°ªnµ�{��́¥Á®¨nµ�̧Ê�¤¸�¨�¦³�»o��µ¦�Îµ�µ��°�Á�¨¨r­¦oµ�Á¤È�­¸Â¨³
�ÎµÄ®oÁ�·� jµ�µ¤¤µ 
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�µ¦�¨·�Á¤È�­¸Á�}��{��́¥®¨´�Ä��µ¦�Îµ®��­¸�·ª�°�¤�»¬¥r�¦ª¤�¹��ªµ¤�·����·�°�­¸�·ª��
Ã�¥�¦³�ª��µ¦­´�Á�¦µ³®rÁ¤È�­¸Á¤¨µ�·� �́��́Ê�­nª��¦³�°�®¨´�Ä�Á�¦ºÉ°�­Îµ°µ�®¦º°¥µ�¸ÉÄ�oÄ�
�µ¦¦́�¬µ jµ��¹�¤´�¤¸�µ¦­¦oµ�Á¤È�­ ̧

¥µ�¸É�́�Á�}�¤µ�¦�µ�Ä��{��»�´��º°¥µÅ±Ã�¦�ª·Ã����¹É�°°�§��·Í¥´�¥´Ê��µ¦­¦oµ�Á¤È�­¸�Â�n
�oµÄ�oÄ��ªµ¤Á�o¤�o�­¼��³¦³�µ¥�·ª®�́��°µ�Á�·��nµ��µª�¦·Áª��¸É�µÅ�oÂ¨³�µ¦Á�·�¦°¥�Îµ�µª¦�¸É­¸
Á�o¤Â¨³¦́�¬µÅ�o¥µ��ªnµ jµ�°̧��´Ê��oµ®¥»�¥µ�³�´�®́���·ª°µ��³�Îµ�¨ÊÎµ�¹Ê�¤µÅ�o��¹É�Á®¨nµ�̧Ê¨oª�Â�n
Á�}��{�®µ�¸É¡�Å�o�n°¥�µ��µ¦�µ¥µÅ±Ã�¦�ª·Ã����¹�¤¸�ªµ¤¡¥µ¥µ¤®¨¸�Á¨¸É¥��{�®µ�́��¨nµª�Ã�¥
�µ¦�¨·�£́��r�¸É­µ¤µ¦�¨��µ¦­¦oµ�Å�oÁ¤È�­¸Å�oÁ�n��´��Â�n¤¸�¨�oµ�Á�¸¥��o°¥�¤µÁ�}��µ�Á¨º°�°̧�
�µ�Ä��µ¦¦́�¬µ jµÄ��{��»�´� 

�¨¼�oµÅ�Ã°���¹É��́�Á�}��oµ�°�»¤¼¨°·­¦³ �¸É¤¸°¥¼nÂ¨oªÄ�¦nµ��µ¥�Â¨³Á�}�­µ¦�¸ÉÄ�oÄ��µ¦
¦́�¬µÃ¦�¤³Á¦È���Á�}��´Ê�¥µ�¸�Â¨³Ä�o�·�Á¡ºÉ°¦́�¬µÃ¦��µ�­¤°��¸ÉÁ�·��µ�µ¦�µ��¨¼�oµÅ�Ã°��Á�n��
Ã¦�¡µ¦r�·�­´��Ã¦��·­�·�Å¢Ã�¦�·­�Á�}�¥µ®¥°�Á¡ºÉ°¦́�¬µ°µ�µ¦�o°�¦³���°̧��´Ê�¥´�Á�}�°µ®µ¦
Á­¦·¤­Îµ®¦́��µ¦�oµ�°�»¤¼¨°·­¦³�¸ÉÅ�o¦́��µ¦�¹Ê��³Á�¸¥�Ä��¦³Á�«Å�¥Â¨³�nµ��¦³Á�«�Á�}�
­µ¦�¦³�°�Ä�¥µ¦́�¬µÃ¦��·ª®�́��Á�n�Ã¦�­³Á�È�Á�·��¥µ�µ�oµ��µ¦�¦µ�°��·ª�Ã�¥�µ��µ¦
�o��ªoµ¡�ªnµ��¨¼�oµÅ�Ã°�­µ¤µ¦�¨��µ¦­¦oµ�Á¤È�­¸�ÊÎµ�µ¨Â¨³Á¡·É¤�µ¦­¦oµ�Á¤È�­¸�ÊÎµ�µ¨Â���Îµ
Ä®o�·ªÂ¨³¦°¥�Îµ¨´�¬�³�µ�¨�Å�o �Â�n¥´�Å¤n¤¸�µ¦«¹�¬µ�¦³­·��·£µ¡�°�­µ¦�̧ÊÄ�Â�n�°��µ¦¦́�¬µ
 jµ°¥nµ��´�Á����́��́Ê��¼oª·�́¥�¹��o°��µ¦«¹�¬µ�¦³­·��·£µ¡�°��¨¼�oµÅ�Ã°�Á�¦̧¥�Á�¸¥��´��Å±Ã�¦
�ª·Ã��Ä��µ¦¦́�¬µ jµ�Ã�¥®ª́�ªnµ�o°¤¼¨�¸ÉÅ�o�³Á�}��¦³Ã¥��rÂ¨³Á�}�°̧��µ�Á¨º°�®�¹É�Ä��µ¦
¦́�¬µ jµÄ��{��»�´��¨�¦³¥³Áª¨µÄ��µ¦Ä�o¥µÅ±Ã�¦�ª·Ã��Á¡ºÉ°¨��µ¦�¨�oµ�Á�¸¥��°�¥µ� 

5. ­�µ��̧É�Îµ�µ¦ª·�´¥�� 
Ã¦�¡¥µ�µ¨¤®µª·�¥µ¨´¥Â¤n¢jµ®¨ª���¦»�Á�¡¤®µ��¦ ¦³¥³Áª¨µ�¸ÉÁ�oµ¦nª¤Ã�¦��µ¦Á�oµ¦́�

�µ¦�¦ª���»�­°�­´��µ®r��¦́Ê�¨n³�1�ª́��¦ª¤�´Ê�­·Ê��9 ª́� 
6. ¦µ¥¦³Á°¸¥��̧É�³��·�´�·�n°�¼oÁ�oµ¦nª¤Ã�¦��µ¦ª·�´¥ 
�¼oª·�́¥�³�´�Á¨º°�ªnµ�nµ�¤¸�»�­¤�´�·Á®¤µ³­Îµ®¦́��µ¦«¹�¬µ®¦º°Å¤n�Á¤ºÉ°Á�oµ¦nª�Ã�¦��µ¦

Â¨oª 
 �oµ¡Á�oµ�³Å�o¦́��µ¦�¸ÊÂ����o°�Îµ®��Á�ºÊ°��o����¸ÊÂ�� ª́��»�¦³­��r�ª·�¸�µ¦�°�

Ã�¦��µ¦�Â¨³�¦³Ã¥��r�¸É�³Å�o�µ��µ¦ª·�́¥°¥nµ�¨³Á°̧¥���µ��́Ê�Ä®o�¼o�iª¥¨��µ¤¥·�¥°¤Á�oµ¦nª¤
�µ¦¦́�¬µ 
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 �oµ¡Á�oµ�³Å�o¦́��µ¦�´��¦³ª́�·�o°¤¼¨�´ÉªÅ��°��oµ¡Á�oµ��¦³ª́�·Á�¸É¥ª�´� jµÂ¨³�µ¦́�¬µ
¦ª¤�¹��¦³ª́�·Â¡o¥µÂ¨³Ã¦��¦³�Îµ�́ª��µ¦�¦ª�¦nµ��µ¥ 

 �oµ¡Á�oµ�³�¼��nµ¥¦¼��oª¥�¨o°��·�·�°¨�¦·Áª��¸ÉÁ�}� jµ�5 £µ¡ 
 �oµ¡Á�oµ�³Å�o�µ¦�¦ª�ª́�Ä�oÁ�¦ºÉ°�ª́��ªµ¤Á�o¤�°�­¸�·ª�oª¥Á�¦ºÉ°�ª́��ªµ¤Á�o¤�°�­¸

�·ª�¸ÉÄ�®�oµÂ¨³�o��° 
 �oµ¡Á�oµ�³Å�o¦́��µ¦�¦³Á¤·��ªµ¤¦»�Â¦��°� jµ Ã�¥Â¡�¥r�2 �nµ� 
 �oµ¡Á�oµ�³Å�o¦́� 

1. �¦̧¤�´�Â���SPF 30 
2. Ã�¥�¨´�­¸�����·��jµ¥���oµ¥� �µÄ�®�oµ�¸��oµ¥��µª́�¨³�¦́Ê���n°��°� 
3. Ã�¥�¨´�­¸����·��jµ¥��ªµ��µÄ�®�oµ�¸��ªµ �µª́�¨³�¦́Ê���n°��°� 

 �oµ¡Á�oµ�³Á�oµ¦́�¥µÄ�Ã�¦��µ¦ª·�́¥�¸É­´��µ®r�¸É2, 4, 6, 8, 10, 12, 14, Â¨³16�Â¨³Å�o¦́�
�µ¦�¦³Á¤·��nµ�Ç�Ã�¥¦ª¤¤¸�́��̧Ê 

�µ¦ª́�Ä�oÁ�¦ºÉ°�ª́��ªµ¤Á�o¤�°�­¸�·ª��oª¥Á�¦ºÉ°��¦ª�ª́��ªµ¤Á�o¤�°�­¸�·ª� 
�µ¦�¦³Á¤·��ªµ¤¦»�Â¦��°� jµ�Ã�¥Â¡�¥r����nµ� 
�µ¦�nµ¥¦¼��¦³Á¤·��µ¦Á�¨¸É¥�Â�¨��°� jµ� 
�µ¦�¦³Á¤·��¨�oµ�Á�¸¥� Ã�¥Â¡�¥r 

 �oµ¡Á�oµ�³Â�o��¨�oµ�Á�¸¥��°�¥µ®µ�¤¸°µ�µ¦��»��¦́Ê��¸É¦́��µ¦�¦³Á¤·� 
 �oµ¡Á�oµ�³Å�o¦́�Â��­°��µ¤�¦³Á¤·��ªµ¤¡¹�¡°Ä�Ä��µ¦Á�¨¸É¥�Â�¨��°��Ä�

­´��µ®r�¸É�2, 4, 6, 8, 10, 12, 14, Â¨³16� 
7. �¦³Ã¥��r�̧É�µ�ªnµ�¼oÁ�oµ¦nª�Ã�¦��µ¦ª·�´¥�³Å�o¦́� 

 �oµ¡Á�oµÅ�o¦́��µ¦¦́�¬µÁ¦ºÉ°� jµ�oª¥�µ¦¦́�¬µ¤µ�¦�µ��¦ª¤�´Ê�Å�o¦́��µ¦¦́�¬µ jµÂ¨³�¦µ�
ªnµ�µ¦Ä�o¥µÅ±Ã�¦�ª·Ã��Â¨³�¨¼�oµÅ�Ã°�­µ¤µ¦�Ä�o�¦³Ã¥��rÄ��µ¦¦́�¬µ jµÅ�oÁ�n��´�� 

8. �ªµ¤Á­¸É¥�Â¨³°µ�µ¦�·����·�̧É°µ�Á�·��¹Ê�Å�o 
�oµ¡Á�oµ°µ�Å�o¦́��¨�oµ�Á�¸¥�Á�¡µ³�¸É�µ�µ¦Ä�o¥µ��º°� 
 Å±Ã�¦�ª·Ã��Â¨³ ­µ¦�´�Â���Á�n� ��ºÉ�Â¡o­´¤�́­��®¦º°��ºÉ��µ��µ¦¦³�µ¥Á�º°��

�·ª®�́�Â­�¦o°����´���Â����Â®o�®¦º°¨°� �¹É� 
 �¦̧¤�¨¼�oµÅ�Ã°�Á�nµ�¸É¤¸�o��ªoµÂ¨³���ª�ª¦¦��¦¦¤¥´�Å¤n¤¸¦µ¥�µ��µ¦Â¡o

�¨�oµ�Á�¸¥��¸É¥´�Å¤nÁ�¥¦µ¥�µ�Å�o 
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�¹É��oµ¡Á�oµÅ�o¦́��µ¦Â�³�Îµ ª·�¸�µ¦�j°��´��Â�oÅ��Â¨³Â�³�Îµ�µ¦Ä�o¥µ�¸É�¼��o°���º°��µ¦Ä®o
�µ¥µ�µ�Ç��¦·Áª�¦°¥ jµ���¹É�®µ��oµ¡Á�oµ�¨�oµ�Á�¸¥��oµ¡Á�oµ�³Å�o¦́��µ¦¦́�¬µ�´��¸Á¡ºÉ°�ª��»¤
°µ�µ¦�oµ�Á�¸¥��¸ÉÁ�·��¹Ê��Â¨³�oµ¡Á�oµ¤¸­·��·Í�¸É�³�°��́ª�µ��µ¦«¹�¬µ���Áª¨µÄ��ÈÅ�o 

�oµ¡Á�oµÅ�o¦́��¦µ�Â¨oªªnµ®µ�°µ­µ­¤´�¦¤¸�o°­�­´¥®¦º°¤¸�{�®µ®¦º°°µ�µ¦�·����·�µ�
�µ¦Ä�o¥µ�oµ¡Á�oµ­µ¤µ¦��·��n°Â¡�¥r®́ª®�oµÃ�¦��µ¦ª·�́¥Ç�Å�o�´��¸�¸É 

�µ¥Â¡�¥r�«·¦·¡�¬r�«·¦·¡¦���¦µ�­¸¤µ 
£µ�ª·�µ��ª·�¥µ�­Îµ�́�ª·�µÁª�«µ­�¦r¢g��¢¼Â¨³�³¨°ª́¥�Ã¦�¡¥µ�µ¨¤®µª·�¥µ¨´¥ 

Â¤n¢jµ®¨ª����¦»�Á�¡¤®µ��¦ 
38/11-13 °µ�µ¦°Ã«�Á¡¨­���°Ã«�¤��¦̧�Â�ª���¨°�Á�¥� Á��� ª́��µ�

�¦»�Á�¡¤®µ��¦�10110 
Ã�¦«´¡�r�0819364187 
Email: truck_toy@hotmail.com    

9. �µ¦���d�Á�}��ªµ¤¨´� 
�o°¤¼¨�µ¦Á�oµ¦nª¤�µ¦ª·�́¥�°��oµ¡Á�oµ�³�¼����d�Á�}��ªµ¤¨´���ªµ¤Á�}�­nª��»��¨�³

Å¤nÁ�d�Á�¥Ä�¦µ¥�µ�Ä�®¦º°�¼��¸¡·¤¡r��¼o�Îµ�´��¼Â¨�µ¦ª·�´¥�³Å�o¦´�°�»�µ�Ä®o�¦ª�­°�Áª�
¦³Á�¸¥��o���´��°��oµ¡Á�oµÃ�¥�¦���Á¡ºÉ°�¦ª�­°��ªµ¤�¼��o°��°��ÎµÁ�·��µ¦ª·�´¥�µ��¨·�·��
Â¨³�®¦º°�o°¤¼¨°ºÉ�Ç�Ã�¥Å¤nÁ�}��µ¦¨³Á¤·�­·��·Ä��µ¦´�¬µ�ªµ¤¨´��°��oµ¡Á�oµÄ��µ¦¦´�¬µ
�ªµ¤¨´�Á�·��°�Á���¸É��®¤µ¥°�»�µ�Åªo�Ã�¥�oµ¡Á�oµÅ�o¨��µ¤Ä�Á°�­µ¦¥·�¥°¤°�»�µ�Ä®o
�»��¨�nµ�Ç��oµ��o�¤¸­·��·�¦ª�­°�Áª�¦³Á�¸¥��°�Á�oµÃ�¥�¦� 

10. �µ¦�¼Â¨¦́�¬µ�̧É�¼oª·�´¥�́�Ä®o 
�oµ¡Á�oµ�³Å�o¦´��µ¦�¼Â¨°¥nµ�Ä�¨o�·��µ�Â¡�¥r�Á¡ºÉ°Á jµ¦³ª´��¨�oµ�Á�¸¥��°��µ¦Ä�o¥µ

�́��¨nµª�®µ�¤¸°µ�µ¦�oµ�Á�¸¥�Á�·��¹Ê���oµ¡Á�oµ�³Å�o¦́��µ¦¦́�¬µÁ¡ºÉ°�ª��»¤°µ�µ¦�oµ�Á�¸¥��´��¸�
��°µ�µ¦�́��¨nµª®µ¥Á�}����·Ã�¥Å¤nÁ­¸¥�nµÄ�o�nµ¥Ä�Ç��´Ê�­·Ê� 

11. �nµ��Â�� 
�oµ¡Á�oµ�³Å�o¦́��¦̧¤�´�Â��Â¨³¥µ¦́�¬µ jµ¤µ�¦�µ��®¨´��µ�­·Ê�­»��µ¦ª·�́¥ 
12. ­·��·Ä��µ¦�°��´ª�µ�Ã�¦��µ¦�°��¼oÁ�oµ¦nª¤Ã�¦��µ¦ 
�oµ¡Á�oµ°µ�Á¨º°���·Á­��µ¦¦́�¥µÂ¨³�µ¦�¦ª��nµ�Ç�Â¨³­µ¤µ¦�°°��µ�Ã�¦��µ¦ª·�́¥

Å�o�®¦º°�¦¹�¬µÂ¡�¥rÁ�¡µ³�µ��·ª®�´�Á�¸É¥ª�´��µ¦�¼Â¨�·ª�°��oµ¡Á�oµ�Ã�¥�³Å¤n¤¸�¨�¦³��
�n°�µ¦¦́�¬µ�µ�Â¡�¥rÄ�Ç�Ä�£µ¥®¨´� 

mailto:truck_toy@hotmail.com
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13. �o°¡·�µ¦�µ�oµ��¦·¥�¦¦¤ 
Ä��µ¦«¹�¬µª·�́¥�¦́Ê��̧Ê�ÎµÁ�·��µ¦�µ¤®¨´��µ¦��·�´�·�µ¦ª·�́¥�¸É�̧�µ��¨·�·��(Good Clinical 

Practice: GCP) �¹É�Á�}�¤µ�¦�µ�­µ�¨�oµ��¦·¥�¦¦¤Â¨³�oµ�ª·�µ�µ¦­Îµ®¦́�Ä�oÄ��µ¦ªµ�¦¼�Â��
�µ¦�ÎµÁ�·��µ���µ¦�´��¹��o°¤¼¨Â¨³�µ¦Á�¸¥�¦µ¥�µ��µ¦«¹�¬µª·�́¥Ä�¤�»¬¥r��µ¦��·�´�·�µ¤Á���r
¤µ�¦�µ��̧ÊÁ�}��µ¦¦́��¦³�´��n°­µ�µ¦���ªnµ�­·��·��ªµ¤�¨°�£́¥�Â¨³�ªµ¤Á�}�°¥¼n�¸É�̧�°�
°µ­µ­¤´�¦Å�o¦́��µ¦�»o¤�¦°��µ¤®¨´��µ¦Â®n��Îµ�¦³�µ«Á±¨�·��·�(Declaration of Helsinki) Â¨³
�µ¦ª·�́¥�µ��¨·�·��¸ÉÁ�ºÉ°�º°Å�o 

14. �ºÉ°��̧É°¥¼n�Ã�¦«́¡�r��°�®́ª®�oµÃ�¦��µ¦ª·�´¥ 
�µ¥Â¡�¥r�«·¦¡�¬r�«·¦·¡¦���¦µ�­¸¤µ 
£µ�ª·�µ��ª·�¥µ�­Îµ�́�ª·�µÁª�«µ­�¦r¢g��¢¼Â¨³�³¨°ª́¥�Ã¦�¡¥µ�µ¨¤®µª·�¥µ¨´¥Â¤n¢jµ

®¨ª����¦»�Á�¡¤®µ��¦ 
38/11-13 °µ�µ¦°Ã«�Á¡¨­���°Ã«�¤��¦̧�Â�ª���¨°�Á�¥�Á���ª́��µ��¦»�Á�¡¤®µ��¦�

10110 
Ã�¦«´¡�r�0819364187 
Email: truck_toy@hotmail.com    
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£µ���ª��� 

Â���´��¹��o°¤¼¨Ã�¦��µ¦ª·�́¥ 

Â���´��¹��o°¤¼¨Ã�¦��µ¦ª·�́¥ 
Á¦ºÉ°���µ¦Á�¦̧¥�Á�¸¥��¦³­·��·£µ¡�¨¼�oµÅ�Ã°�Â���µ�Á�¸¥��´���´�­µ¦2%Å±Ã�¦�ª·Ã���Ä��µ¦
¦́�¬µ jµ 
���������������������������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¤­�»¨��������������������������������������������������������������������������� 
3.�oµ�Á¨��¸É������������������������������������������������������������������������������� 
���Á�°¦rÃ�¦«´¡�r����������������������������� 
4. Á¡«�����..1.�µ¥�����������2. ®�·� 
5�°µ¥»�����������e 
6.°µ�¸¡��������������1��oµ¦µ��µ¦�����������������������2.¡�́��µ� 
���������������������������3�Â¤n�oµ�����������������������������4.�́�Á¦̧¥���́�«¹�¬µ 
���������������������������5.�·��µ¦­nª��́ª�����������������6.°ºÉ�Ç 
7��¦³¥³Áª¨µ�¸ÉÁ�}� jµ(yr.)��� 
8.�¦³ª́�·��Ä��¦°��¦́ªÁ�}� jµ 
������������������������������1.¤¸�������������������������������������2.Å¤n¤ ̧
 
 
 
 
 



 94 
 

 

9.�{��́¥�¦³�»o��¸É�ÎµÄ®oÁ�·� jµ 
�������������������������������1.�́Ê��¦¦£r 
                      ��..2.�µ¦Å�o¦́�±°¦rÃ¤� 
���������������������������������������¥µÁ¤È��»¤�ÎµÁ�·��������������¦́�¬µ°µ�µ¦ª́¥�°� 
���������������������������������������±°¦rÃ¤�Å�¦°¥�r�������������°ºÉ�Ç(Ã�¦�¦³�»��������������������) 
��������������������������������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������ 
�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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�´��¹��¨�µ¦��¨°� 
ª́��¹É�������Á�º°����������¡�«�����������������¦́Ê��¸É������������������������ 
�µ¦�¦³Á¤·��¦³­·��·£µ¡�µ¦¦́�¬µ 

1. MASI score Rt.=����Lt.=����� 
Melasma area (A) 

%area involvement 
right left 

Frontal(f) 
15% 

Malar(m) 
30% 

Clin(c) 
5% 

Frontal(f) 
15% 

Malar(m) 
30% 

Clin(c) 
5% 

no involvement = 0       
0%-9%             = 1       
10%-29%         =2       
30%-49%         =3       
50%-69%        = 4       
70%-89%        =5       
90%-100%      =6       
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       
severe=4       
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Darkness (D) 
Darkness 
(D) 
 

                   right                    left 

Frontal(f) Malar(m) Frontal(f) Malar(m) Frontal(f) Malar(m) 

Absent=0       
Slight=1       
Mild=2       
Marked=3       
Severe=4       

 
2. melanin index(MI)���.(by mexameter) 

                        Right malar                         Left malar 
 
 

     

 
                        Suprasternal area 
 
 

  

Â��¢°¦r¤�¦³Á¤·��¨�µ¦¦́�¬µÃ�¥¦ª¤(global evaluation) 
ª́��¹É�������Á�º°����������¡�«�����������������¦́Ê��¸É������������������������ 
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¥      
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Ã�¥Â¡�¥r���¸É1 
 

�ªµ¤¡¹�¡°Ä��µ�
�¨�µ¦¦́�¬µÃ�¥¦ª¤ 

 

 
�o°¥¤µ� 

(1) 
0-20% 

 
�n°��oµ�
�o°¥ 
(2) 

21-40% 

 
�µ��¨µ� 

(3) 
41-60% 

 
�n°��oµ�¤µ� 

(4) 
61-80% 

 
¤µ��¸É­»� 

(5) 
>81% 

®�oµ�oµ��ªµ      
®�oµ�oµ��oµ¥      
Ã�¥Â¡�¥r���¸É2 

 
�ªµ¤¡¹�¡°Ä��µ�
�¨�µ¦¦́�¬µÃ�¥¦ª¤ 

 

 
�o°¥¤µ� 

(1) 
0-20% 

 
�n°��oµ�
�o°¥ 
(2) 

21-40% 

 
�µ��¨µ� 

(3) 
41-60% 

 
�n°��oµ�¤µ� 

(4) 
61-80% 

 
¤µ��¸É­»� 

(5) 
>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 
ª́��¹É�������Á�º°����������¡�«�����������������¦́Ê��¸É������������������������ 
�¦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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Ã�¥Â¡�¥r(physician evaluation) 
ª́��¹É�������Á�º°����������¡�«�����������������¦́Ê��¸É������������������������ 

Adverse 
effect 

                      right                        left 
mild moderate severe mild moderate severe 

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

      

 
 



  ��

 
 
 
 
 
 
 
 
 

�¦³ª́�·�¼oÁ�̧¥� 
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�¦³ª́�·�¼oÁ�̧¥� 

�ºÉ°     �µ¥«·¦·¡�¬r��«·¦·¡¦���¦µ�­¸¤µ 

ª´��Á�º°���eÁ�·�    28 �»¨µ�¤�2525 

­�µ��̧É°¥¼n�{��»�´� Á¨��¸É�495 �¨°��¦»��23�Â�ª��¨Îµ�¦³�·ª� 
Á��¨µ��¦³�´���¦»�Á�¡¤®µ��¦�10520 

�¦³ª´�·�µ¦«¹�¬µ     
2550                                         �¦·��µ�¦̧�Â¡�¥«µ­�¦�´��·� 
     ¤®µª·�¥µ¨´¥�¦¦¤«µ­�¦r 

�¦³ª´�·�µ¦�Îµ�µ� 
2550-2552    Â¡�¥rÄ�o�»� 

Ã¦�¡¥µ�µ¨«¼�¥r��́�®ª́���¦��¤    
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