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ABSTRACT 

Evidence suggests that Idiopathic cutaneous hyperchromia of the orbital region (ICHOR, 
also known as dark rings under the eyes), it seems likely that many factors contribute to this 
condition, including skin redundancy, melanin deposition, and postinflammatory hemodynamic 
congestion that producing a typical bruising aspect on the lower eyelid. Recent studies showed 
that topical vitamin k1 or phylloquinone can reduce the severity of bruising. Therefore, high 
concentrate topical vitamin k1 may have potential to treat Idiopathic hyperchromia of the orbital 
region. Fifty-two adult Thai�volunteers with ICHOR were enrolled in a double-blind randomly 
split eye study. The oil containing 5% vitamin K1 was applied to periorbital area and  the oil 
placebo, same carrying composition except the active vitamin K1 on the another side twice daily 
for 12 weeks. The investigators evaluated skin tone undereye or skin luminance (L*) by using 
colorimeter and periorbital wrinkles (SEw) by visioscan. At the end of the study, forty-three 
volunteers were left. The result indicate that 5% vitamin K1 oil had statistically significant 
improvement of  skin tone under the eye when compare between group in 8th week of treatment 
(p �value < 0.05 ).  5% vitamin K1 and placebo reveal significant improvement of periorbital 
wrinkles. However, no statistical significance improvement of periorbital wrinkles is found 
between groups. For the side effects, in 5% vitamin K1, three volunteers had slightly itching, 
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erythema and dryness, one had edema under eye and two had irritating eyes but all spontaneously 
resolved after stop the vitamin oil. In placebo, two volunteers also had itching and edema under 
the eyes. 

Keywords:  5% vitamin K1 / Idiopathic hyperchromia of the orbital region / periorbital wrinkle 
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 Áª¨µ�nµ��Ç �°��oµ��¸ÉÅ�o¦́��µ¦¦́�¬µ�oª¥�µ¦�µ¥µ®¨°� 53 
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4.12  Á�¦̧¥�Á�¸¥��nµ¦³�́��nµ¦·Êª¦°¥¦°��ª��µ���Áª¨µ�nµ��Ç��°��oµ��¸ÉÅ�o¦́��µ¦¦́�¬µ�oª¥ 
  �µ¦�µ¥µ��% ª·�µ¤·�Á����Á�¸¥��´�¥µ®¨°� �� 
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���¸É�1 

���Îµ 

1.1 £¼¤·®΅� 

�{�®µ¦°¥�¨ÊÎµ�¦·Áª�¦°��ª��µ�(dark rings/dark circles under the eyes) Á�}��{�®µ�µ�
­»�£µ¡�·ª�¡�Å�oÄ����»�Á¡«�»�ª́¥�Â¨³�»�Á�ºÊ°�µ�·��Îµ¤µ�¹É��µ¦®¤��ªµ¤¤´É�Ä���ªµ¤­ª¥�µ¤
¨´�¬�³¦°¥�¨ÊÎµ�³Á�}��g��­¸�Îµ®¦º°�ÊÎµÁ�·���Á�¸¥ª�Ä�o�µ�´Ê��2 �oµ���ÎµÄ®oÄ�®�oµ�¼°·�Ã¦¥�Á®�ºÉ°¥
Â¨³Å¤n­�Ä­��¹É�Â¤oªnµ�{�®µ¦°¥�¨ÊÎµ�³¡�Å�o�n°¥Â¨³¤¸�¼o�¦³­��{�®µ�̧Ê°¥¼nÅ¤n�o°¥�Â�n¡�ªnµ¥´�¤¸
�µ¦«¹�¬µ�¹�­µÁ®�»Å¤n¤µ��́��¦ª¤�¹�Å¤n¤¸�µ¦¦́�¬µ�¸ÉÁ�}�¤µ�¦�µ��Â¨³¤¸�¦³­·��·�¨Ä��µ¦¨�
¦°¥�¨ÊÎµÅ�o�̧ 

­µÁ®�»�°��µ¦¤¸­¸�·ª�¨ÊÎµ�¦·Áª�¦°��ª��µ°µ�Á�·��µ�Ã¦��¦³�Îµ�́ª�°��¼o�iª¥�Á�n��Ã¦�
Å��Ã¦��́��Ã¦�Â°��·­´��(Addison�s diseases) Â¨³Ã¦�®́ªÄ��¸É�ÎµÄ®o¤¸£µª³�ÊÎµ�´É�Ä�¦nµ��µ¥�(Gendler, 
2005)  

�°��µ��̧Ê¥´�¤¸�¼o�¸É¤¸�{�®µ¦°¥�¨ÊÎµ¦°��ª��µ°̧��¨»n¤®�¹É��¸ÉÅ¤n­µ¤µ¦��°�­µÁ®�»�°�
¦°¥�¨ÊÎµÅ�oÂ�n�´��Â¨³Å¤nÅ�o¤¸Ã¦��¦³�Îµ�́ª��¨»n¤�̧ÊÁ¦̧¥�ªnµ��Idiopathic cutaneous hyperchromia of 
the orbital region� (ICHOR) (Shinichi, Kenji, Takamitsu & David, 2006; Cymbalista & Oliveira,  
2006) ­µÁ®�»Ä��¨»n¤�̧ÊÂ�n�Á�}� 

1. Dermal melanin deposition Á�ºÉ°ªnµ¦°¥�¨ÊÎµÁ�·��µ�¤¸�µ¦­³­¤Á¤È�­¸�·����·°¥¼nÄ� 
�´Ê�®�́�Â�o�Á�·�Ä����¸ÉÃ��¦́�­¸°́¨�µÅªÃ°Á¨�Á�}��¦³�Îµ��µ¦¦́�¬µÃ�¥®¨¸�Á¨¸É¥�Â����µ�¦̧¤�´�
Â���Â¨³�µ�¦̧¤�¸É¤¸­nª��¦³�°��°�ÅªÁ���·É� 

2. Postinflammatory hemodynamic congestion�®¦º°¤¸£µª³�extravasated blood �¹É�
�{��́¥�¦³�»o��°�£µª³�̧ÊÅ�oÂ�n��¼o�¸É�o°��Îµ�µ�Ä�o­µ¥�µ°¥nµ��n°Á�ºÉ°�Á�}�Áª¨µ�µ��Ç��¼o�¸É¤¸Áª¨µ
¡´��n°��o°¥�¦ª¤�¹��¼o�¸ÉÁ°µ¤º°�¼®¦º°�¥¸Ê�µ�n°¥�Ç��¨Å�Á�·��µ��µ¦®¨´É�­µ¦°́�Á­��(inflammatory 
mediators) �ÎµÄ®oÁ­o�Á¨º°�¤¸�µ¦Á¡·É¤£µª³�µ¦¦́Éª�¹¤�nµ� (vascular permeability)�(Williams & 
Kupper, 1996) Á�·�Á�}��µ¦�´É��°�­µ¦�°�Á­o�Á¨º°��(Postinflammatory hemodynamic congestion) 
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Á�ºÉ°��oª¥�·ªÄ�o�µ¤¸�ªµ¤�µ�Á¡¸¥��0.5 ¤·¨¨·Á¤�¦�(Gendler, 2005)�Â¨³¤¸Á­o�Á¨º°�¦nµ�Â®Á�}��Îµ�ª�
¤µ�Á�}���YDVFXODU�QHWZRUN���ÎµÄ®oÁ®È�Ä�o�µ�ÊÎµÁ�}�­¸�ÊÎµÁ�·���Â��Å�o�(reddish-blue hue)  

3. skin laxity/redundancy �·ª®�́�¥n�Á�·�¦°��ª��µ��¹É��o°�¦́�¬µ�oª¥�µ¦�nµ�́� 

Á�ºÉ°��µ�¦°¥�¨ÊÎµ�¦·Áª�¦°��ª��µ­nª�®�¹É�Á�ºÉ°ªnµÁ�·��µ�¡¥µ�·­£µ¡�°�Á­o�Á¨º°��
ª·�µ¤·�Á��1 �¹�Å�o�¼��Îµ¤µ�­¤Ä�Á�¦ºÉ°�­Îµ°µ�®¨µ¥��·��¦ª¤�´Ê��¨·�£́��r�µ�¦·Áª�¦°��ª��µ
Á¡ºÉ°¨��ªµ¤®¤°��¨ÊÎµ��oª¥®¨´��µ¦�¸Éªnµª·�µ¤·�Á��́Ê��nª¥¦́�¬µ­¤�»¨Á�¸É¥ª�´��µ¦Â�È��́ª�°�Á¨º°��
(coagulation) Â¨³�µ¦¨³¨µ¥¨·É¤Á¨º°��(fibrinolysis) Á¡ºÉ°®ª́��¨ peripheral effect �¸É�nª¥¦́�¬µ£µª³
Á¨º°��¸É°°�¤µ�°�Á­o�Á¨º°��(extravasated blood) �ÎµÄ®o¨�¦³¥³Áª¨µ�ÊÎµ�°��·ª®�́�Å�o (speeding 
the resolution of bruising)��µ��µ¦���ª�ª¦¦��¦¦¤¡��µ¦«¹�¬µ�°�Á°¨­´��(Elson, 1995)�Ä®o
�µ�¦̧¤ª·�µ¤·�Á����% �¦·Áª�Â���¸ÉÁ�}�¦°¥Á�¸¥ª�ÊÎµ­µ¤µ¦�¨�¦³¥³Áª¨µ�µ¦Á�¸¥ª�ÊÎµ�µ����-���ª́��
Á®¨º°Á¡¸¥���-��ª́�� 

�°��µ��̧Ê¥´�¤¸�µ¦«¹�¬µ�¹��¦³­·��·£µ¡Ä��µ¦¨�¦°¥Á�¸¥ª�ÊÎµ®¨´��ÎµÁ¨Á�°¦r¡´¨­r�µ¥�
(pulsed dye)�585 �µÃ�Á¤�¦ �oª¥ª·�µ¤·�Á��¸É¤¸�ªµ¤Á�o¤�o��nµ��Ç��´��¡�ªnµª·�µ¤·�Á����% �¸É¤¸Á¦�·
�°¨�����% �­¤�oª¥�³¤¸�ªµ¤­µ¤µ¦�Ä��µ¦¨��ªµ¤�ÊÎµÅ�oÁ¦Èª��´Ê��̧Ê°µ�Á�ºÉ°�¤µ�µ�Á¦�·�°¨�ÎµÄ®o
ª·�µ¤·�Á�­µ¤µ¦�Á�oµ­¼n�·ª®�́�Å�o¤µ�¥·É��¹Ê��(Lou, Quintana, Geronemus & Grossman, 1999) 

�oª¥�¨Å��µ¦¨�¦³¥³Áª¨µ�ÊÎµ�µ�£µª³Á¨º°��¸É°°�¤µ�µ�Á­o�Á¨º°��̧Ê�ª·�µ¤·�Á��¹��¼��Îµ¤µ
�­¤�¨·�£́��r�µ�¦·Áª�¦°��ª��µ�Á¡ºÉ°¨��ªµ¤�¨ÊÎµ�¤¸�µ¦«¹�¬µÄ����̧É�»i��Îµ�ª��57 ���¸É¤¸
�{�®µ¦°¥�¨ÊÎµÂ¨³¦·Êª¦°¥Ä�o�µ�Ã�¥Ä®o�µÁ�¨�¸É¤¸­nª��¦³�°��°�ª·�µ¤·�Á����%,�Á¦�·�°¨���%,
ª·�µ¤·��¸�����%�Â¨³ª·�µ¤·�°̧�����% Á�}�¦³¥³Áª¨µ���­´��µ®r¡�ªnµ­µ¤µ¦�¨�¦°¥�¨ÊÎµÄ�o�µÂ¨³¦·Êª
¦°¥Å�oÄ�¦³�́��µ��¨µ��Â�n�µ¦«¹�¬µ�̧ÊÅ¤n¤¸�¨»n¤�ª��»¤ Â¨³Ä�o�µ¦ª́�¦°¥�¨ÊÎµ�oª¥£µ¡�nµ¥Â¨³
visual analog scale (Mitsuihi, Shimoda, Mitsui, Kuriyama & Kawana, 2004) 

�µ¦«¹�¬µÁ�¸É¥ª�´�¦°¥�¨ÊÎµ�¦·Áª�¦°��ª��µ�¸É�¨nµª¤µ�oµ��o��̧Ê�¤¸¥µÁ�}�­nª��¦³�°�°¥¼n
®¨µ¥��·���ÎµÄ®oÅ¤n�¦µ��¹��¦³­·��·�¨�°�ª·�µ¤·�Á��¸ÉÂ�o�¦·���¹É��{��»�´��È¥´�Å¤n¤¸�µ¦«¹�¬µ�¹�
�¦³­·��·�¨�°��µ¦�µª·�µ¤·�Á�Á¡ºÉ°¨�¦°¥�¨ÊÎµ�¦·Áª�¦°��ª��µ°¥nµ��´�Á��� 

Â¡�¥r�¼oª·�́¥�¹�¤¸�ªµ¤­�Ä��¸É�³«¹�¬µ�¹��¦³­·��·�¨�°�ª·�µ¤·�Á�Ä�¦¼�Â��¥µ�µ��¹É��³
Ä�o 5 % ª·�µ¤·�Á��1��¹É�¤¸�ªµ¤Á�o¤�o�­¼��¹Ê��ªnµ�¸ÉÁ�¥«¹�¬µ¤µÄ��µ¦¦́�¬µ¦°¥�¨ÊÎµ�¦·Áª�¦°�
�ª��µ�Â¨³Á�¦̧¥�Á�¸¥��´�¥µ®¨°���Îµ�µ¦ª́�¦°¥�¨ÊÎµ�oª¥Á�¦ºÉ°�¤º°�¸ÉÁ�ºÉ°�º°Å�o��³�ÎµÄ®o�¦µ��¹�
�¦³­·��·�¨�°�ª·�µ¤·�Á�Ä�¦¼�Â��¥µ�µ�¸É�´�Á���¹Ê��Â¨³°µ��³Á�}�Â�ª�µ�Ä��µ¦�nª¥¦́�¬µ¦°¥
�¨ÊÎµ�¦·Áª�¦°��ª��µ�n°Å� 
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1.2 ª´��»�¦³­��r�µ¦ª·�´¥ 
 

1.2.1 Á¡ºÉ°«¹�¬µ�¹��¦³­·��·�¨�°�¥µ�¸É¤¸­nª��¦³�°��°����%ª·�µ¤·�Á��1�Ä��µ¦¨�¦°¥
�¨ÊÎµ�¦·Áª�¦°��ª��µ� 

1.2.2 Á¡ºÉ°«¹�¬µ�¹��¦³­·��·�¨�°�¥µ�¸É¤¸­nª��¦³�°��°����%�ª·�µ¤·�Á��1�Ä��µ¦¨�¦·Êª
¦°¥�¦·Áª�¦°��ª��µ 

1.2.3 Á¡ºÉ°«¹�¬µ�¨�oµ�Á�¸¥��¸É°µ�Á�·��¹Ê��µ��µ¦¥µ�¸É¤¸­nª��¦³�°��°���%�ª·�µ¤·�Á��1� 

1.3 �ªµ¤­Îµ�´��°��µ¦ª·�´¥ 

�¨·�£́��r�¸É¤¸­nª��¦³�°��°�ª·�µ¤·�Á� 1�Ä��{��»�´�¤¸Ä�oÂ¡¦n®¨µ¥�Â�n¥´��µ��µ�ª·�́¥�¸É
­�́�­�»���o°­¦»��°��µ¦«¹�¬µª·�́¥�̧Ê�³Á�}��o°¤¼¨­�́�­�»�Â¨³Á�}�Â�ª�µ�Ä��µ¦¦́�¬µ¦°¥
�¨ÊÎµ�¦·Áª�¦°��ª��µ�n°Å�� 

1.4 ­¤¤�·�µ��°��µ¦ª·�´¥  

  �µ¦�µ¥µ�¸É¤¸­nª��¦³�°��°����%�ª·�µ¤·�Á� ��­µ¤µ¦�¨�¦°¥�¨ÊÎµ�¦·Áª�¦°��ª��µÅ�o 

1.5 �°�Á���°��µ¦ª·�´¥ 

1.5.1 �¦³�µ�¦�̧ÉÄ�oÄ��µ¦ª·�´¥ 
�¦³�µ�¦�¸É¤¸�{�®µ¦°¥�¨ÊÎµ�¦·Áª�¦°��ª��µ 

1.5.2 �¨»n¤�´ª°¥nµ��̧ÉÄ�oÄ��µ¦ª·�´¥ 
°µ­µ­¤´�¦�¸É¤¸�{�®µ¦°¥�¨ÊÎ µ�¦· Áª�¦°��ª��µ�¸É¤µ¦́��µ¦¦́�¬µ�¸ÉÃ¦�¡¥µ�µ¨

¤®µª·�¥µ¨´¥Â¤n¢jµ®¨ª���¦»�Á�¡¤®µ��¦��Îµ�ª� 52��� °µ¥»¦³®ªnµ��20-55 �e��¦³Á¤·�¦°¥�¨ÊÎµ
�¦·Áª�¦°��ª��µÁ�}�¡ºÊ��µ��Ã�¥�³Å�o¦́�¥µ�¸É¤¸­nª��¦³�°��°��5% ª·�µ¤·�Á� 1 Â¨³¥µ®¨°�
Á¡ºÉ°�µ�¦·Áª�¦°��ª��µª́�¨³�2 �¦́Ê��Â¥��oµ¥�ªµÃ�¥�µ¦­»n¤��́��·��µ¤�¨�µ¦¦́�¬µ�¸É�4 ­´��µ®r�
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8 ­´��µ®r�Â¨³ 12�­´��µ®r�®¨´��µ¦Á�oµ¦nª¤Ã�¦��µ¦�Á¡ºÉ°�¦³Á¤·��¨�n°Á�ºÉ°��¸ÉÃ¦�¡¥µ�µ¨����
�µ¦«¹�¬µ 

1.6 �o°��¨�Á�ºÊ°��o� 

1.6.1 �¼oÁ�oµ¦nª¤ª·�́¥Á�}��¼o�¸É¤¸¦°¥�¨ÊÎµ�¦·Áª�¦°��ª��µÁ�oµÅ�o�´�Á���r�¸É�Îµ®�� 
1.6.2 �¼oÁ�oµ¦nª¤ª·�́¥Á�oµ¦nª¤Ã�¦��µ¦�oª¥�ªµ¤­¤´�¦Ä��Â¨³­µ¤µ¦��°�°��́ª°°��µ�

�µ¦ª·�́¥Å�o 
1.6.3 Ä�¦³®ªnµ��µ¦ª·�́¥��¼oÁ�oµ¦nª¤ª·�́¥�o°�Å¤nÅ��Îµ®́���µ¦®¦º°Ä�o�¨·�£́��r°ºÉ�Ä�

�¦·Áª��¦·Áª�¦°��ª��µ�¸É­n��¨�¦³���n°�µ¦«¹�¬µ 

1.7 �·¥µ¤«´¡�rÁ�¡µ³ 

1.7.1 ¥µ�̧É¤¸­nª��¦³�°��°��5% ª·�µ¤·�Á��1 (5% Vitamin k 1) 
Ä��¸É�̧ÊÄ�o¥µÄ�¦¼�Â���ÊÎµ¤´��(oily formulation) ¤¸­nª��¦³�°��°� 

1.7.1.1 5 % Å¡Ã¦�ª·Ã���(Phylloquinone) ®¦º°ª·�µ¤·�Á��1� 
1.7.1.2 0.05 % alpha-tocopherol ®¦º°ª·�µ¤·�°̧  
1.7.1.3 N-Methyl-2-pyrrolidone (NMP)  
1.7.1.4 Dimethylisosorbide�and Polyethylene Glycol 8  
1.7.1.5 Oleic acid ester  
1.7.1.6 Sandalwood fragrance 
1.7.1.7 No alcohol 

1.7.2 ¦°¥�¨ÊÎµ�¦·Áª�¦°��ª��µ (Idiopathic Cutaneous Hyperchromia of the Orbital 
Region, ICHOR) 

�·¥µ¤�°�¦°¥�¨ÊÎµ�¦·Áª�¦°��ª��µ (Idiopathic cutaneous hyperchromia of the orbital 
region) (Shinichi et al., 2006; Cymbalista & Oliveira, 2006)�®¤µ¥�¹���g��­¸�Îµ®¦º°�ÊÎµÁ�·��Ä�o�µ�´Ê��2 
�oµ��Á�}��¨¤µ�µ��µ¦­³­¤�°�Á¤È�­¸�Â¨³�{�®µ�µ¦�´É��°�­µ¦�ÊÎµ�°�Á­o�Á¨º°��Ã�¥Å¤n­µ¤µ¦�
�°�­µÁ®�»�°�¦°¥�¨ÊÎµÅ�oÂ�n�´��Â¨³Å¤nÅ�o¤¸Ã¦��¦³�Îµ�́ª�Á¡ºÉ°�´�Á¨º°��¼oÁ�oµ¦nª¤Ã�¦��µ¦ª·�́¥�
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°¥nµ��o°¥�¼oÁ�oµ¦nª¤Ã�¦��µ¦ª·�́¥�o°�¤¸�ªµ¤Â���nµ���°��»��A �¹É��º°�»�¦°¥�¨ÊÎµÄ�o�µª́��oª¥Á�¦ºÉ°� 
Colorimeter Â­��°°�Á�}��nµ�L* ®¦º°�luminance Ã�¥�́É�¡´��n°��Îµ�µ¦ª́��30��µ�¸�ª́��¸É�»��¸É®nµ�
�µ�Á�¨º°��µ¨nµ�Á�}�¦³¥³�0.4 Á���·Á¤�¦�Ä�Â�ª�·É��µ�¦¼¤nµ��µ �´��»�°oµ�°·��·ª®�́����· (�»��B) 
�¹É��º°�»��́��°�Á­o��¸É¨µ��nµ��e��¤¼�Â¨³®µ��µ��́��´�Á­o�Ä�Â�ª�·É��µ�¦¼¤nµ��µ  

­nª��µ¦�¦³Á¤·��¨¦³�́��ªµ¤Á�o¤Ä�­´��µ®r�¸É�4, 8 Â¨³12��³ª́��¸É�»��A Ã�¥Ä®o�́É�¡´�
�n°��Îµ�µ¦ª́��30��µ�¸�Â¨³ª́���³Â­��­¸®�oµ���·�ª́� 3��¦́Ê���Îµ¤µ®µ�nµÁ�¨¸É¥� 

 

£µ¡�̧É�1.1 ��»�°oµ�°·��¸ÉÄ�oÄ��µ¦ª·�́¥ 

1.7.3 ¦·Êª¦°¥�¦·Áª�¦°��ª��µ (Periorbital wrinkles) 
®¤µ¥�¹�¦n°�®¦º°¦·Êª���·ª®�́��¦·Áª�¦°��ª��µ�Á�}��¨¤µ�µ��¦³�ª��µ¦�¦µ�µ¤°µ¥»�

�µ¦Â­��°°��µ�­¸®�oµ�n°¥�Ç�Â­�Â���¤¨£µª³��µ¦­¼��»®¦̧É��µ¦�µ��ÊÎµ��ªµ¤Á�¦̧¥�  
Ä��µ�ª·�́¥�̧Êª́�¦·Êª¦°¥��oª¥Á�¦ºÉ°��Visioscan�Ã�¥Ä®o�́É�¡´��n°��Îµ�µ¦ª́��30��µ�¸�ª́��¸É�»�

®nµ��µ�®µ��µÂ�n¨³�oµ�Ä�Â�ª¦µ��1.5 Á���·Á¤�¦�Â­���oª¥�»��C ª́���³Â­��­¸®�oµ���·� 
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1.7.4 Á�¦ºÉ°�ª´�¦°¥�¨ÊÎµ (Colorimeter) 
Colorimeter�®¦º°�Chromameter (Baumann, 2009, p. 337) �º°�Á�¦ºÉ°�¤º°ª́��µ��·ª®�́��ª́�

¦³�́�­¸�·ª®�́���´Ê��̧Ê�³¤¸Â®¨n�¡¨´��µ�Â­�Á�}��xenon flash lamp�ª́�Ã�¥Ä�o®¨´��µ¦­³�o°�Â­��
Á®¤º°��¸É�µ¤°�Á®È���¹É�Ä��µ�ª·�́¥�̧Ê�³Ä�o�&RORULPHWHU�&0����G��¹É�®́ªª́�¤¸��µ�Á­o��nµ�
«¼�¥r�¨µ������Á���·Á¤�¦ 

Ã�¥Â­���nµ�¸Éª́�Å�o°°�Á�}��3 Â���(axis)�®¦º°�L* a* b* system �º° 
 �nµ�L* ®¦º°�luminance�Â­���¹��nµ�ªµ¤�¦³�nµ��ÎµÁ¦̧¥�Å��¹��µª� 
Ã�¥ total black (L* = 0) to total white (L* = 100) 
 �nµ�a* Â­���nµ­¸Â��Å�Á�¸¥ª�(red-green axis) 
Ã�¥�positive a* = red negative a* = green  
 �nµ�b* Â­���nµ­¸Á®¨º°�Å�¢jµ (yellow-blue axis) 
Ã�¥�positive b* = yellow negative b* = blue  

1.7.5 Á�¦ºÉ°�ª´�¦·Êª¦°¥ (Visioscan) 
�º°�Á�¦ºÉ°�¤º°ª́�­£µ¡�·ª®�́��Ä��µ¦ª·�́¥�̧ÊÄ�oÁ�}�Á�¦ºÉ°�¤º°ª́�¦·Êª¦°¥ Á�¦ºÉ°�¤º°�Visioscan® 

VC98 ¤¸­nª��¦³�°��́��̧Ê 
1.7.5.1 Dimensions 118*56*48 Á���·Á¤�¦ 
1.7.5.2 �ÊÎµ®�́��250 �¦́¤ 
1.7.5.3 Image size 6*8 ¤·¨¨·Á¤�¦ 
1.7.5.4 Resolution 640*480 pixel on PC screen 
1.7.5.5 Light source UVA (340-400 nm, peak at 375 nm) 
1.7.5.6 Video sensor 1/3� CMOS chip 
1.7.5.7 Power supply 100-240 V AC, 0.3 A, 50 � 60 Hz 
1.7.5.8 Video digitalization unit: Image transfer via FireWire, Interface USB 

 
 
 

 
 
 



 

 
���¸É�2 

�µ¦���ª�ª¦¦��¦¦¤ 

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

1. �µ¥ª·£µ��°��·ª®�́�         
2. ¦°¥�¨ÊÎµ�¦·Áª�¦°��ª��µ 
3. �ªµ¤�¦µ�°��·ª®�́��       � 
4. ª·�µ¤·�Á�  
5. ª·�µ¤·�°̧ 
6. Á�¦ºÉ°�ª́�Á¤È�­ ̧Colorimeter 
7. Á�¦ºÉ°�ª́�¦·Êª¦°¥ Visioscan 

2.1 �µ¥ª·£µ��°��·ª®�´� (skin structure)  

�·ª®�́�Á�}�°ª́¥ª³�¸É�Îµ®�oµ���j°�¦nµ��µ¥�µ�­·É�Âª�¨o°¤£µ¥�°�Á�}�Á�¦µ³�j°��´��µ�
�µ¥£µ¡��µ¦�·�Á�ºÊ°��j°��´�°́��¦µ¥�µ�¦́�­¸°́¨�¦µÅªÃ°Á¨���ª��»¤°»�®£¼¤·�Ä®o�ªµ¤°�°»n��Â¨³
¦́��ªµ¤¦¼o­¹�­´¤�́­ �·ª®�́�Á�}�°ª́¥ª³�¸ÉÄ®�n�¸É­»�Ä�¦nµ��µ¥�Ã�¥�·�Á�}��15% �°��ÊÎµ®�́��́ª�¤¸
�ªµ¤®�µ�´Ê�®¤��1.5-4.0 ¤·¨¨·Á¤�¦�(Chu, Haake, Holbrook & Loomis, 2003) �¦³�°��oª¥ 3 �´Ê�
�º° �´Ê�®�́��Îµ¡¦oµ�(epidermis), �´Ê�®�́�Â�o�(dermis) Â¨³�´Ê�Å�¤´��(subcutaneous fat ®¦º°�
hypodermis)  

2.1.1 �´Ê�®�́��Îµ¡¦oµ��epidermis)  
®�́��Îµ¡¦oµÁ�}��´Ê��¸É°¥¼n��­»��¤¸�ªµ¤®�µÃ�¥Á�¨¸É¥�¦³¤µ��0.4 �¹��1.5 ¤·¨¨·Á¤�¦�Ã�¥

�¦·Áª� iµ¤º° iµÁ�oµ��³¤¸�ªµ¤®�µ�ªnµ­nª�°ºÉ��­nª��¦·Áª�Á�¨º°��µ�Ä�o�µ��³¤¸�ªµ¤�µ�¤µ��¸É­»��
®�µ�¦³¤µ��0.5 ¤·¨¨·Á¤�¦�(Gendler, 2005)�Á�¨¨r®¨´��°��´Ê�®�́��Îµ¡¦oµ��º°�keratinocytes��·�
Á�}��¦³¤µ��80 % �°�Á�¨¨rÄ��´Ê�®�́��Îµ¡¦oµ�¦³®ªnµ�Á�¨¨r�keratinocyte ¤¸Á�¨¨r�nµ��Ç�Â�¦��

id893000 pdfMachine by Broadgun Software  - a great PDF writer!  - a great PDF creator! - http://www.pdfmachine.com  http://www.broadgun.com 
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Å�oÂ�n�melanocytes, Langerhans cells, Merkel cells Â¨³�lymphocytes Â���nµ��´�Å�Ä�Â�n¨³
�¦·Áª��°�¦nµ��µ¥  

�´Ê�®�́��Îµ¡¦oµÂ�n�°°�Å�o°̧�Á�}��4��´Ê�Å�oÂ�n�basal layer, spinous layer, granular layer 
Â¨³�stratum corneum �¹É�Á�}��´Ê���­»��¤¸®�oµ�¸É­Îµ�´�Ä��µ¦���j°��·ª®�́���j°��´��µ¦­¼�Á­¸¥�ÊÎµ�
Â¨³�j°��´��µ¦�¹¤�nµ��°�­µ¦¨³¨µ¥­·É�Âª�¨o°¤£µ¥�°�Á�oµ­¼n¦nµ��µ¥�Ä��µ�­nª��°�¦nµ��µ¥
Á�n� iµ¤º°� iµÁ�oµ��³¤¸�´Ê��stratum lucidum�Á¡·É¤�¹Ê�¤µ�Ã�¥°¥¼n¦³®ªnµ��´Ê� stratum corneum�Â¨³ 
granular layer 

 

£µ¡�̧É�2.1���´Ê��°�®�́��Îµ¡¦oµ 

2.1.2 �´Ê�®�́�Â�o��dermis)  
®�́�Â�oÁ�}��´Ê��¸É°¥¼nÄ�o�´Ê�®�́��Îµ¡¦oµ�°��r�¦³�°�®¨´���º°�Á­o�Ä¥�°¨¨µÁ���(collagen) 

�n°¤��/�¤�(hair follicles) �n°¤Å�¤´��(sebaceous glands) �n°¤Á®�ºÉ°��·��¨·É��(apocrine glands) 
Â¨³�n°¤®¨´É�Á®�ºÉ°�(eccrine glands) ¦ª¤°¥¼n�oª¥ �°��µ��́Ê�¥´�¤¸®¨°�Á¨º°��(blood vessles)�®¨°�
�ÊÎµÁ®¨º°�(Lymphatic vessels) Â¨³Á­o��¦³­µ��(Nerve)�°¥¼nÄ��´Ê��̧Ê�oª¥�Á�¨¨r�¸É°¥¼nÄ�®�́�Â�o�Å�oÂ�n�
Á�¨¨rÅ¢Ã�¦�¨µ­�(fibroblasts)��Îµ®�oµ�¸É­¦oµ�Á­o�Ä¥�°¨¨µÁ��� Á�¨¨rmacrophages, mast cells 
Â¨³Á�¨¨r�¸ÉÁ�¸É¥ª�´�¦³��£¼¤·�»o¤�´���´Ê�®�́�Â�o¤¸®�oµ�¸ÉÁ�¸É¥ª�´��ªµ¤¥º�®¥»n��°��·ª®�́�Á�ºÉ°��µ�
�¦³�°�Å��oª¥�Á­o�Ä¥�°¨¨µÁ���Á­o�Ä¥°·¨µ­�·�� 
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�´Ê�®�́�Â�oÂ�n�°°�Á�}��2��´Ê�Å�oÂ�n� 
1. Upper papillary dermis �¦³�°��oª¥Á­o�Ä¥�°¨¨µÁ���¸ÉÁ�µ³�´�Â��®¨ª¤�Ç�Â¨³

¤¸Á­o�Ä¥°·¨µ­�·��µ��Ç�Ä��¦·Áª��·Êª�³¤¸�tactile corpuscles �¹É�Á�}�nerve endings �Îµ®�oµ�¸É¦́�
�ªµ¤¦¼o­¹�­´É��(Mechanoreceptors) 

2. Deeper reticular dermis �¦³�°��oª¥Á­o�Ä¥�°¨¨µÁ��­µ��´�Á�}�Á­o�Ä¥��µ�
Ä®�nÁ¦̧¥��́ª�´�Á�µ³�´�Â�n�®�µ�Â¨³°·¨µ­�·�¦°��Ç�Á­o�Ä¥�°¨¨µÁ���¤¸ground substance �¹É�
�¦³�°��oª¥�proteoglycan, glycosaminoglycans Â¨³�adhesive glycoprotein Á�n��hyaluronic acid, 
dermatan sulfate, chondroitin-4-sulfate, fibronectin, tenacin, epimorphin Á�}��o��Ã�¥ ground 
substance �̧Ê�³°¥¼n¦³®ªnµ�Á­o�Ä¥Â¨³Á�¨¨r�nµ��Ç�Ä��´Ê�®�́�Â�o�¨nµ�­»��°��´Ê��̧Ê�³�·��n°�´��´Ê��
hypodermis �¹É�Â¥��µ��´�Ã�¥�fibrous connective tissue 

 

£µ¡�̧É�2.2 �­nª��¦³�°��°��·ª®�́�¤�»¬¥r 
 

Á­o�Á¨º°�Ä��´Ê�®�́�Â�oÂ�n�Å�oÁ�}��2 ­nª��º°�Superficial plexus �¹É�°¥¼n�¦·Áª�¦°¥�n°�°��
papillary dermis Â¨³�reticular dermis�°̧�­nª��º°�Deep plexus �¹É�°¥¼n�¦·Áª�¦°¥�n°�°��reticular 
dermis�Â¨³subcutaneous fat Ã�¥¤¸Á­o�Á¨º°� °¥Á¨È��Ç�Á�ºÉ°¤�´�¦³®ªnµ�¦nµ�Â®�2 ­nª��̧Ê�¦³��
®¨°�Á¨º°�Á®¨nµ�̧Ê�Îµ®�oµ�¸ÉÁ�¸É¥ª�´��µ¦�n°¤Â�¤�µ�Â�¨�­n��nµ�­µ¦°µ®µ¦�Â¨³�ª��»¤°»�®£¼¤·�
Á�ºÉ°��oª¥�ªµ¤®�µ�°��´Ê�®�́�Â�oÂ���nµ��´�Å��µ¤­nª��nµ��Ç��°�¦nµ��µ¥�Ã�¥Á�¨º°��µÂ¨³Ä�o
�µ¤¸�ªµ¤�µ��¸É­»��́��́Ê��³Á®È�Á­o�Á¨º°�Å�o�´��ªnµ�¦·Áª�°ºÉ��Ç 
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2.1.3 �´Ê�Å�¤´�Ä�o�·ª®�́��(hypodermis ®¦º° subcutaneous fat )  
�´Ê�Å�¤´�Ä�o�·ª®�́��Á�}��´Ê��¸É°¥¼n¨¹��¸É­»���¦³�°��oª¥�Á�¨¨rÅ�¤´���adipocytes) Â¨³

Á�ºÊ°Á¥ºÉ°Á�¸É¥ª¡´��¸É°¥¼n�´�°¥nµ�®¨ª¤�Ç��loose connective tissues)�¤¸®�oµ�¸É­Îµ�´�Ä��µ¦Á�}�Â®¨n�
°µ®µ¦Â¨³¡¨´��µ�Ä®o�·ª®�́�­nª����Á�}�Á­¤º°�Á�µ³�´��µ¦�¦³���¦³Á�º°��µ�Â¦�£µ¥�°��
(mechanical injuries) Ä�Â�n¨³­nª��°�¦nµ��µ¥¤¸�Îµ�ª�¤µ��o°¥Â���nµ��´�Å� 

­¸�·ª Â�n��µ¤�Fitzpatrick Classification Scale Ã�¥¡·�µ¦�µ¨´�¬�³­¸�·ªÂ¨³��·�·¦·¥µ�n°
�µ¦­´¤�́­Â­�Â���́��̧Ê (Walker, Hawk & Young, 2003) 

�µ¦µ��̧É 2.1  ­¸�·ª Â�n��µ¤�Fitzpatrick Classification Scale 

Skin type Skin Color Characteristics 
I White; very fair; red or blond hair; blue 

eyes; freckles 
Always burns, never tans 

II White; fair; red or blond hair; blue, hazel, 
or green eyes 

Usually burns, tans with difficulty 

III Cream white; fair with any eye or hair 
color; very common 

Sometimes mild burn, gradually tans 

IV Brown; typical Mediterranean caucasian 
skin 

Rarely burns, tans with ease 

V Dark Brown; mid-eastern skin types Very rarely burns, tans very easily 

VI Black Never burns, tans very easily 

2.2 ¦°¥� Ê̈Îµ�¦·Áª�¦°��ª��µ (Idiopathic Cutaneous Hyperchromia of the Orbital 
Region, ICHOR) 

2.2.1 ¡¥µ�·�ÎµÁ�·� 
�{�®µ¦°¥�¨ÊÎµ�¦·Áª�¦°��ª��µ�(dark rings/dark circles under the eyes) Á�}��{�®µ�µ�

­»�£µ¡�·ª�¡�Å�oÄ����»�Á¡«�»�ª́¥�Â¨³�»�Á�ºÊ°�µ�·��Îµ¤µ�¹É��µ¦®¤��ªµ¤¤´É�Ä���ªµ¤­ª¥�µ¤�
¨´�¬�³¦°¥�¨ÊÎµ�³Á�}��g��­¸�Îµ®¦º°�ÊÎµÁ�·���Á�¸¥ª�Ä�o�µ�´Ê��2 �oµ���ÎµÄ®oÄ�®�oµ�¼°·�Ã¦¥�Á®�ºÉ°¥�
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Â¨³Å¤n­�Ä­��¹É�Â¤oªnµ�{�®µ¦°¥�¨ÊÎµ�³¡�Å�o�n°¥Â¨³¤¸�¼o�¦³­��{�®µ�̧Ê°¥¼nÅ¤n�o°¥�Â�n¡�ªnµ¥´�¤¸
�µ¦«¹�¬µ�¹�­µÁ®�»Å¤n¤µ��́��¦ª¤�¹�Å¤n¤¸�µ¦¦́�¬µ�¸ÉÁ�}�¤µ�¦�µ��Â¨³¤¸�¦³­·��·�¨Ä��µ¦¨�
¦°¥�¨ÊÎµÅ�o�̧� 

­µÁ®�»�°��µ¦¤¸­¸�·ª�¨ÊÎµ¦°��ª��µ°µ�Á�·��µ� 
1. Ã¦��¦³�Îµ�́ª�°��¼o�iª¥�Á�n��Ã¦�Å��Ã¦��́��Ã¦�Â°��·­´��(Addison�s diseases) 

Â¨³Ã¦�®́ªÄ��¸É�ÎµÄ®o¤¸£µª³�ÊÎµ�´É�Ä�¦nµ��µ¥ (Gendler, 2005)  
2. ¥µ®¥°��µ�µ���·�¤¸�¨�oµ�Á�¸¥�­µ¤µ¦��ÎµÄ®oÁ�·�¦°¥�¨ÊÎµ�Îµ��Â��Ä�o�µ�Á�n�Å�

¤µÃ�¡¦°­�(Bimatoprost) (Doshi, Edward & Osmanovic, 2006) 
3. Tear trough depression ®¦º°¦n°��ÊÎµ�µ��¹É�Á®È�Á�}�Á�µ�ÎµÄ�o�µ�´Ê��2 �oµ��Á¤ºÉ°Á¦µ°µ¥»

¤µ��¹Ê��³¥·É�Á®È�Å�o�´�Á���¹Ê��Á�ºÉ°��µ�Á�ºÊ°Á¥ºÉ°Á�¸É¥ª¡´�Â¨³�°¨¨µÁ��Ä��´Ê�®�́�Â�o¨�¨���ÎµÄ®o
¦n°�Á®È��´��¹Ê���¹É�­µÁ®�»�̧Ê�o°�Â�oÅ��oª¥�µ¦�¸�­µ¦Á�·¤Á�È¤�Filler)��¹É�¤¸Å�o�́Ê�Â�n�hyaluronic acid 
®¦º°�°µ�Á�}��µ¦�¸�Å�¤´��°��́ªÁ°��Á�·¤¨�Å��¸É�¦·Áª�¦n°��ÊÎµ�µ�(Tear trough) �È�³�nª¥¨�¦°¥�Îµ
�¨ÊÎµÅ�o°¥nµ��´�Á���Â¨³¦ª�Á¦Èª�Â�n�o°�¦³¤´�¦³ª́��Á�ºÉ°��µ���oµ�¸�Å¤n�̧�®¦º°��ºÊ�Á�·�Å��°µ��³�Îµ
Ä®o�·ª�¦·Áª��́Ê���¼�Á�}��³�»i¤�³�~|µ�Å¤n­ª¥�µ¤ 

4. �»�Å�¤´�Ä�o�µ��ÎµÄ®oÁ®È�Á�}�Á�µ�Îµ��¹É��o°�Â�oÅ��oª¥�µ¦�nµ�́� 

�°��µ��̧Ê¥´�¤¸�¼o�¸É¤¸�{�®µ¦°¥�¨ÊÎµ¦°��ª��µ°̧��¨»n¤®�¹É��¸ÉÅ¤n­µ¤µ¦��°�­µÁ®�»�°�
¦°¥�¨ÊÎµÅ�oÂ�n�´��Â¨³Å¤nÅ�o¤¸Ã¦��¦³�Îµ�́ª��¨»n¤�̧ÊÁ¦̧¥�ªnµ�Idiopathic hyperchromia of the orbital 
region (ICHOR) (Shinichi et al., 2006; Cymbalista & Oliveira, 2006) ­µÁ®�»Ä��¨»n¤�̧Ê�Å�oÂ�n� 

1. Dermal melanin deposition Á�ºÉ°ªnµ¦°¥�¨ÊÎµÁ�·��µ�¤¸�µ¦­³­¤Á¤È�­¸�·����·°¥¼nÄ� 
�´Ê�®�́�Â�o�Á�·�Ä����¸ÉÃ��¦́�­¸°́¨�µÅªÃ°Á¨�Á�}��¦³�Îµ��µ¦¦́�¬µÃ�¥®¨¸�Á¨¸É¥�Â����µ�¦̧¤�´�
Â���Â¨³�µ�¦̧¤�¸É¤¸­nª��¦³�°��°�ÅªÁ���·É� 

2. Postinflammatory hemodynamic congestion�®¦º°¤¸£µª³extravasated blood �¹É�
�{��́¥�¦³�»o��°�£µª³�̧ÊÅ�oÂ�n��¼o�¸É�o°��Îµ�µ�Ä�o­µ¥�µ°¥nµ��n°Á�ºÉ°�Á�}�Áª¨µ�µ��Ç��¼o�¸É¤¸Áª¨µ
¡´��n°��o°¥�¦ª¤�¹��¼o�¸ÉÁ°µ¤º°�¼®¦º°�¥¸Ê�µ�n°¥Ç��¨Å�Á�·��µ��µ¦®¨´É�­µ¦°́�Á­��(inflammatory 
mediators) �ÎµÄ®oÁ­o�Á¨º°�¤¸�µ¦Á¡·É¤£µª³�µ¦¦́Éª�¹¤�nµ� (vascular permeability)�(Williams & 
Kupper, 1996) Á�·�Á�}��µ¦�´É��°�­µ¦�°�Á­o�Á¨º°��(Postinflammatory hemodynamic congestion) 
Á�ºÉ°��oª¥�·ªÄ�o�µ¤¸�ªµ¤�µ�Á¡¸¥��0.5 ¤·¨¨·Á¤�¦�(Gendler, 2005)�Â¨³¤¸Á­o�Á¨º°�¦nµ�Â®Á�}��Îµ�ª�
¤µ�Á�}���YDVFXODU�QHWZRUN���ÎµÄ®oÁ®È�Ä�o�µ�ÊÎµÁ�}�­¸�ÊÎµÁ�·���Â��Å�o�(reddish-blue hue) Â¨³�µ�
­µÁ®�»�°�Ä�o�µ�¨ÊÎµ�¸ÉÁ�ºÉ°ªnµ¤¸�µ¦¦́Éª�¹¤�°�Á¨º°�Â¨³­µ¦�ÊÎµ�¦ª¤�¹��µ¦°́�Á­�¦°�Á­o�Á¨º°� °¥�̧Ê�
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�ÎµÄ®o¤¸�µ¦«¹�¬µ�¹��¦̧¤�¸É¤¸­nª��¦³�°��°�Ã­¤�(Brazillian ginseng) �¸É¤¸�¨�¦³�»o��µ¦Å®¨Áª̧¥�
�°�Á­o�Á¨º°�Ä®o�̧�¹Ê��Ã�¥Ä®o°µ­µ­¤´�¦Ä�o�µ�¨ÊÎµ�21����µ�¦̧¤Ä�o�µ�¸É¤¸­nª��¦³�°��°�Ã­¤�
Á�}�¦³¥³Áª¨µ�28 ª́��¡�ªnµ�90% �°�°µ­µ­¤´�¦¤¸Ä�o�µ�¸É�¨ÊÎµ�o°¥¨��ª́��µ��nµL* (Luminace) �¸É
Á¡·É¤�¹Ê��oª¥Á�¦ºÉ°��Colorimeter�(Eberlin et al., 2009) 

2.2.2 �µ¦¦́�¬µ Idiopathic hyperchromia of the orbital region 
Á�ºÉ°��µ�¥´�Å¤n¤¸�µ¦¦́�¬µ�¸ÉÁ�}�¤µ�¦�µ�Â¨³¤¸�¦³­·��·£µ¡�¸É­»�Ä��{��»�´��Ã�¥�´ÉªÅ��³

Â�n�Á�}��µ¦�j°��´�Å¤nÄ®o¤¸�ªµ¤�¨ÊÎµÁ¡·É¤�¹Ê�Â¨³�µ¦¦́�¬µ¡¥µ�·­£µ¡�¸ÉÁ�}�°¥¼n 
1. �µ¦�j°��´��Å�oÂ�n�Â�³�ÎµÄ®o�µ�¦̧¤�´�Â���»�ª́�Â¨³Ä­nÂªn��´�Â��Á¡ºÉ°�j°��´�

Â­�°́¨�¦µÅªÃ°Á¨�Á°�Â¨³�¸��¦́�Á�¨¸É¥��µ¦��·�´�·�́ªÁ¦·É¤�́Ê�Â�n�°�®¨´�¡´��n°�Ä®oÁ¡¸¥�¡°�
¡¥µ¥µ¤Å¤nÁ�¦̧¥��¨��µ¦�Îµ�µ��¸É�o°�Ä�o­µ¥�µ�·��n°�´�Á�}�Áª¨µ�µ��Ç 

2. ­nª��µ¦¦́�¬µ¡¥µ�·­£µ¡��́��¸É�¨nµªÂ¨oªªnµÄ�o�µ�¨ÊÎµ�¦³�°��oª¥ 2 �{��́¥��º°
­³­¤�°�Á¤È��­¸�Ä��·ª®�́��(melanin deposition)�Â¨³¡¥µ�·­£µ¡�°�Á­o�Á¨º°� (vascular component)� 

�°�¦́�Â¨³�·¨Áª­Á�°¦r�(Boxrud & Sylvester, 2004) ¦ª�¦ª¤���¸É¤¸�{�®µÄ�o�µ�¨ÊÎµ
�Îµ�ª��45 ���­°��µ¤�¦³ª́�· �o°¤¼¨¡ºÊ��µ��Â¨³�¦ª�¦nµ��µ¥�¡�ªnµ�65%��°����¸É¤¸�{�®µÄ�o
�µ�¨ÊÎµ�³¤¸­¸�·ª�¨ÊÎµ�(Fitzpatrick skin type III �¹��IV) 35% �³¡�Ä����·ª�µª�(Fitzpatrick skin 
type I �¹��II) Â¨³Á¤ºÉ°¡·�µ¦�µ�¦³ª́�·£¼¤·Â¡o�®¦º°Å��́­Á¦ºÊ°¦́��³¡�Å�o�¹��35% �°��µ��̧Ê�54% �³
¡�¦°¥�¨ÊÎµÄ�o�µÄ��¦°��¦́ªÁ�̧¥ª�´��Â­��Ä�Á®È�ªnµ¡´��»�¦¦¤¤¸­nª�Á�¸É¥ª�o°��oª¥ 

�°��µ��̧Ê�°�¦́�Â¨³�·¨Áª­Á�°¦r��¨nµªÁ­¦·¤ªnµ�54% �°���Å�o�¸É¦ª�¦ª¤¤¸�{�®µÄ�o�µ
�¨ÊÎµ�µ��µ¦­³­¤Á¤È�­¸�(pigment deposition)�Â¨³�82% �°���Å�o¤¸�{�®µÄ�o�µ�¨ÊÎµ�µ�¡¥µ�·
­£µ¡Á­o�Á¨º°��(vascular component) �¨­¦»��̧ÊÂ­��Ä®oÁ®È�ªnµ¦°¥�¨ÊÎµÄ�o�µ­µ¤µ¦�Á�·�Å�o�µ�
®¨µ¥�{��́¥¦ª¤�´���¹��nµ�³Ä�o�Îµªnµ�infraorbital discoloration ¤µ��ªnµ�Îµªnµ�hyperpigmentation 
Á�ºÉ°��µ�¦°¥�¨ÊÎµ¤¸�´Ê��{��́¥Á¤È�­¸ (pigment)�Â¨³Å¤nÄ�oÁ¤È�­¸ (nonpigment) �°�¦́�Â¨³�·¨Áª­Á�°¦r
¥��́ª°¥nµ���Å�oÄ��µ¦«¹�¬µ�̧Ê�¸É¡�­µÁ®�»�µ��oµ�Á­o�Á¨º°�¤µ��ªnµ­µÁ®�»�µ�Á¤È�­¸°̧��oª¥ 
  �µ¦¦́�¬µ¦°¥�¨ÊÎµ�¦·Áª�¦°��ª��µÄ��{��»�´�¤¸�oª¥�´�®¨µ¥ª·�¸�(Gendler, 2005) Á�n�  

1. ¨��µ¦­¦oµ�Á¤È�­¸� 
1) �¨»n¤�¨·�£́��rÅªÁ���·É���¹É�Ã�¥�´ÉªÅ�¥´�Å�o�¨Å¤nÁ�}��¸É�nµ¡°Ä�¤µ��́��¥µÄ�

�¨»n¤�̧ÊÅ�oÂ�n  
�. Kojic acid ­�´�¤µ�µ�Á�ºÊ°¦µ��ªµ¤Á�o¤�o��¸ÉÄ�o�º°�1%-4% Á¤ºÉ°Ä�oÁ�}�

¦³¥³Áª¨µ�µ��°µ�Á�·��ºÉ�Â¡o¦³�µ¥Á�º°��(contact dermatitis) Â¨³�ºÉ�Â�� ¤¸�µ¦«¹�¬µ�¦̧¤�µ�µÁ¡ºÉ°
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¨�¦°¥�¨ÊÎµÄ�o�µ�¤¸­nª��¦³�°��°��kojic acid Â¨³ª·�µ¤·��nµ��Ç�Ä�°µ­µ­¤´�¦�Îµ�ª��14 ���°µ¥»�
22-62 �e��µ�¦̧¤Ä�o�µÁ�oµÂ¨³�n°��°��Á�}�¦³¥³Áª¨µ 6 Á�º°��ª́��¨Ã�¥¦ª¤�oª¥£µ¡�nµ¥�n°�-®¨´�
�µ¦¦́�¬µ�Â¨³Â��­°��µ¤�ªµ¤¡¹�¡°Ä��¡�ªnµ­µ¤µ¦�¦°¥�¨ÊÎµÄ�o�µÅ�o�̧�¹��64% �°�°µ­µ­¤´�¦�
(Campos, V., Campos, C.V., Pompei & Ferreira, 2007)  

�. Alpha arbutin��·¥¤Ä�o�ªµ¤Á�o¤�o��3% ­�´�¤µ�µ�bearberry ­µ¤µ¦�
¥´�¥´Ê�Á°�Å�¤r tyrosinase� 

�. Azelaic acid ­µ¤µ¦�¥´�¥´Ê�Á¤È�­¸�¸É�Îµ�µ��·����·�Ã�¥Å��´��ªµ��´Ê��°�
�µ¦­¦oµ��̧Á°�Á°Â¨³Å¤Ã�¦�°�Á�̧¥�Á°�Å�¤r�(inhibiting DNA synthesis and mitochondrial 
enzymes)�¨�oµ�Á�¸¥��³¤¸°µ�µ¦�´�Ä�¦³¥³Â¦��Â¨³°µ�¦³�µ¥Á�º°�Å�o 

�. Licorice extracts �Glycyrrhiza glabra) �·¥¤Ä�o�ªµ¤Á�o¤�o��0.5% �Îµ
®�oµ�¸É¨��µ¦�Îµ�µ��°�Á°�Å�¤r�tyrosinase Á�n��´�� 

�. 10% vitamin C lotion �nª¥�¦³�»o��µ¦­¦oµ��°¨¨µÁ����ÎµÄ®o�·ª¤¸�ªµ¤
®�µÁ¡·É¤�¹Ê��¦ª¤�´Ê�¥´�Á�}��skin whitening �¹É��ÎµÄ®o�·ª¦°��ª��µ�¼�µª�¦³�nµ�Ä­¤µ��¹Ê��Ä��ªµ¤
Á�o¤�o�­¼�°µ��n°Ä®oÁ�·�°µ�µ¦¦³�µ¥Á�º°�Å�o 

�. Hydroquinone ¨��µ¦�Îµ�µ��°��Á°�Å�¤r�tyrosinase �ÎµÄ®o¦°¥�Îµ¨�¨��
Â�nÁ�}�¥µ�¸É�o°�Ä�o£µ¥Ä�o�µ¦�¼Â¨�°�Â¡�¥r�Á�ºÉ°��µ�®µ��³Ä®oÅ�o�¨¤µ���µ��¦́Ê��¹�°µ��o°�Ä�o
�ªµ¤Á�o¤�o�­¼��¹��4% Â�n�¨�oµ�Á�¸¥��º°�°µ�Á�·��ºÉ�Â¡o�(Allergic contact dermatitis) Â¨³Á¤ºÉ°�ºÉ�
Â¡o®µ¥°µ�Á�·�Á�}�¦°¥�¨ÊÎµ�Îµ�ªnµÁ�·¤Å�o�(postinflammatory hyperpigmentation) �oµÄ�oÁ�}�¦³¥³
Áª¨µ�µ��Ç�°µ�Á�·�Á�}��exogenous ochronosis Â¨³¥µ�̧Ê�ª¦®¨¸�Á¨¸É¥�Ä���­¸�·ª�¨ÊÎµÁ�ºÉ°��µ��³
Á�·��µ¦¦³�µ¥Á�º°�Å�o¤µ��ªnµ 

�. Tretinoin Á�}�°�»¡´��r�°��¦�ª·�µ¤·�Á°��¨Å�Ä��µ¦¨�¦°¥�¨ÊÎµ�º°��nª¥
�¦³�µ¥Á¤È�­¸�(dispersing keratinocyte pigment granules), �´��ªµ��µ¦­n��n°�°�Á¤È�­¸�Â¨³�nª¥Á¦n�
Ä®o�·ª¤¸�µ¦�¨´��(accelerating epidermal turnover) �°��µ��̧Êª·�µ¤·�Á°�¥´��nª¥¨�¦·Êª¦°¥Á¤ºÉ°Ä�o�
0.05%-0.1% tretinoin �n°Á�ºÉ°�Á�}�¦³¥³Áª¨µ 6 Á�º°���´Ê�®�́��Îµ¡¦oµ�Ã�¥Á�¡µ³°¥nµ�¥·É��´Ê��
granular layer �³®�µ�́ª�¹Ê��(Bwanan et al., 1991) Â�n�¨�oµ�Á�¸¥��°�¥µ�̧Ê�º°��·ªÂ®o�Â���¨°��
��³Ä®o�ª¦�·��µ¤�¼o�iª¥°¥nµ�Ä�¨o�·�Á�ºÉ°��oª¥­µ¤µ¦�Á�·��ªµ¤¦³�µ¥Á�º°��Á�·�Á�}�¦°¥�¨ÊÎµ�¹Ê�Å�o 
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2) ®́���µ¦�µ��µ¦Â¡�¥rÂ¨³Á¨Á�°¦r�Å�oÂ�n 
�. �µ¦�Îµ�chemical peel ®¦º°�µ¦¨°��·ª�oª¥­µ¦�nµ��Ç�Á�n��AHA (alpha 

hydroxyl acid) ®¦º°�20%-35% TCA (trichloroacetic acid) Â�nÅ¤n�n°¥�·¥¤�Îµ­Îµ®¦́��·ªÄ�o�µ�
Á�ºÉ°��µ�Á�}��¦·Áª��¸É¤¸�ªµ¤�°��µ�Â¨³¦³�µ¥Á�º°�Å�o­¼��¦ª¤�¹��¨�oµ�Á�¸¥�°µ�Á�·��¨�oµ�Á�¸¥��
Á�n���·ªÂ®o�Â���¨°���·�Á�ºÊ°�µ��µ¦¨°��°��·ª�¦°¥�¨ÊÎµ®¦º°¦°¥�µª�(postinflammatory 
hyperpigmentation Â¨³�hypopigmrntation)�Â¨³Â�¨Á�}���­n��¨Ä®o®�́��µ�¨·Ê�Å�o��¹�Å¤nÂ�³�Îµ
Ä®oÄ�oª·�¸�̧ÊÄ��µ¦¦́�¬µ¦°¥�Îµ�¨ÊÎµÄ�o�µ�Â�n®µ��o°��µ¦Ä�oª·�¸�̧Ê�ª¦�ÎµÁ�¡µ³��Å�o�¸É¤¸­¸�·ª�µª�
(Fitzpatrick types I Â¨³�II)   

�. �µ¦�Îµ�Phonophoresis Á�}��µ¦Ä�o�¨ºÉ� ultrasound �¸É�³�nª¥�¨´��́ª¥µ�¨�
Å�­¼n�·ª®�́�Å�o�̧�¹Ê���¹É��́ª¥µ�¸ÉÄ�o�¤¸Å�o�´Ê��Vitamin C ®¦º°�Tranexamic acid Á¡ºÉ°�nª¥�ÎµÄ®o�·ª¦°�
�ª��µ¤¸�ªµ¤Â�È�Â¦�Â¨³�¼�¦³�nµ�Ä­�¹Ê��Á�}�ª·�¸�¸É�¨°�£́¥­¼��Å¤n¤¸�¨�oµ�Á�¸¥��Â�n�ª¦�Îµ
�·��n°�´�°¥nµ��o°¥�°µ�·�¥r¨³�1 �¦́Ê���³Á¦·É¤Á®È��¨®¨´��µ��ÎµÁ�}��¦³�Îµ°¥nµ��n°Á�ºÉ°��¦³¤µ��2-3 
Á�º°� 

�. IPL �Intensed pulsed light) Á�}�Á�¦ºÉ°��¸É�¨n°¥Â­��¸É�ªµ¤¥µª�¨ºÉ��́Ê�Â�n�
500-1200 �µÃ�Á¤�¦ Ã�¥Á¤ºÉ°Á¨º°��́ª�¦°�Â­��(filter) �¸ÉÁ®¤µ³­¤�È�³�ÎµÄ®oÂ­��¸É�¨n°¥°°�¤µ¤¸
�ªµ¤�ÎµÁ¡µ³¤µ��¹Ê��­µ¤µ¦�Â�oÅ��{�®µÅ�o®¨µ¥�¦³Á£��Á�n��¦°¥�Îµ®¨´��µ¦Á�·�­·ª�Á­o�Á¨º°�
 °¥��µ�Á¨È��¤¸�µ¦�Îµ¤µÄ�o­Îµ®¦́�¦°¥�Îµ�¨ÊÎµÄ�o�µ�Â�n�o°�¦³¤´�¦³ª́�Ä�Á¦ºÉ°��°�¡¨´��µ��¸ÉÄ�o��oµ
­¼�Á�·�Å��®¦º°��µ¦�Îµ�ªµ¤Á¥È��¸É�·ª®�́�Å¤n�̧¡°�°µ��ÎµÄ®oÁ�·��{�®µ�·ªÅ®¤o�µ¤¤µÅ�o �µ¦¦́�¬µ
�oª¥�IPL �³Á®¤µ³�´��¼o�¸É¦°¥�Îµ¤¸­µÁ®�»¤µ�µ�Á¤È�­¸¤µ��·����·  

¤¸�µ¦«¹�¬µ�°��·¤�µ¨·­�µÂ¨³Ã°¨·Áª̧¥�(Cymbalista & Oliveira, 2006) �Îµ�µ¦ 
«¹�¬µÃ�¥�µ¦¥·�Á¨Á�°¦r�HEPL (high-energy pulsed light) Á¡ºÉ°¦´�¬µ�Idiopathic cutaneous 
hyperchromia of the orbital region (ICHOR) Ä�°µ­µ­¤´�¦�¸É¤¸¦°¥�¨ÊÎµ¦°��ª��µ�Îµ�ª��12 ���
Ã�¥¥·�Á¨Á�°¦r�¦·Áª�Ä�o�µ ¦³¥³®nµ��»��1�Á�º°���Îµ�ª��1-4 �¦́Ê��¡�ªnµ­µ¤µ¦��ÎµÄ®o­¸�·ª�¨ÊÎµ
�¦·Áª��̧Ê�̧�¹Ê��Â�n¡�ªnµ�100% �°�°µ­µ­¤´�¦¤¸�¨�oµ�Á�¸¥�Á�}�¦°¥�¨ÊÎµ�Îµ�¹Ê�®¨´��µ�¥·�Å��6�
Á�º°��(postinflammatory hyperchromia) Â¨³�58.33% ¡��¨�oµ�Á�¸¥�Á�}�¦°¥�µª�ªnµ�·ª���·
®¨´��µ�¥·�Å��7�Á�º°� (postinflammatory hypochromia)  

�. Fractional Erbium Yag LASER (Fraxel) Á�}�Á¨Á�°¦r�¸É¤¸�ªµ¤¥µª�¨ºÉ��
1550 �µÃ�Á¤�¦ Ä�o­Îµ®¦́��µ¦¨°��·ªÃ�¥�¸ÉÅ¤n¤¸�µ�Â�¨��·ª�³Å�o¦́��µ¦¢g��¢¼�µ¦­¦oµ��°¨¨µ
Á���ÎµÄ®o¤¸�ªµ¤®�µÂ¨³Â�È�Â¦�¤µ��¹Ê��¦ª¤�´Ê�®¨´��µ¦¨°��·ª�³¤¸�µ¦­¦oµ��·ªÄ®¤n�¹Ê���nª¥�Îµ
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Ä®o¦°¥�Îµ�¨ÊÎµ¦ª¤�¹�¦·Êª¦°¥Á®̧É¥ª¥n��¦·Áª�Ä�o�µ��̧�¹Ê�Å�oÁ�n��´��Á®È��¨£µ¥Ä��1-2 �¦́Ê�Â¦��¸É
Á¦·É¤�Îµ�µ¦¦́�¬µ 

�. Á¨Á�°¦r�¨»n¤�Îµ¨µ¥Á¤È�­¸�(Q-switch laser) Á�n��Q-switched ruby laser 
(QSRL) Â¨³ Q-Switched Nd-Yag laser  

�µ¦«¹�¬µ�°��·�·��·Â¨³��³�(Shinichi et al., 2006)�Ä�°µ­µ­¤´�¦�¸É¤¸¦°¥�¨ÊÎµÄ�o
�µ�Îµ�ª��12 ����Îµ�µ¦�¦ª��µ��·Ê�Á�ºÊ°¡¥µ�·�(histopathology) ¡�¦°¥�¨ÊÎµÄ�o�µ�¦³�°��oª¥Á¤È�­¸
Ä��´Ê�®�́�Â�o�(dermal melanin) ¥o°¤¡·Á«¬�oª¥�Masson-Fontana silver stain and S100 staining�
�µ��́Ê��Îµ�µ¦¥·�Á¨Á�°¦r�´��·¤ (Q-switched ruby laser ) �ªµ¤¥µª�¨ºÉ��694 �µÃ�Á¤�¦, ¡¨´��µ��
6.0-7.0 �¼¨�n°�µ¦µ�Á���·Á¤�¦�(J/cm2) �Îµ�µ¦¦́�¬µÃ�¥¥·�Á¨Á�°¦rÅ�Á�}��Îµ�ª��1-5 �¦́Ê��Ä���Å�o�
8 ¦µ¥�Â¨³�·��µ¤Á�¨¸É¥Á�}�¦³¥³Áª¨µ�5.4�Á�º°�®¨´��¦��µ¦¦́�¬µ�¡��¨�µ¦¦́�¬µ�̧¤µ��2 ¦µ¥��̧�2�
¦µ¥�Â�nÅ¤nÂ���nµ�°¥nµ�¤¸�́¥­Îµ�´��Á�ºÉ°��µ��¨»n¤�́ª°¥nµ��o°¥Á�·�Å���¨�oµ�Á�¸¥��¸É¡�®¨´�¥·�
Á¨Á�°¦r�ª¤Â���ÊÎµ��µ¦«¹�¬µ�̧ÊÅ¤nÅ�o�·��µ¤�¨�oµ�Á�¸¥�¦³¥³¥µª�¸É°µ�Á�·�Ä�Á¨Á�°¦r�´��·¤�Á�n��
Â�¨Á�}��(sacrring)��µ¦�nµ��µª (hypopigment)�®¦º°¦°¥�Îµ�(post-inflammation)  

Ä��e�2008 ¤¸�µ¦¦́�¬µ¦°¥�¨ÊÎµÄ�o�µ�oª¥Á¨Á�°¦r�´��·¤ (Q-switched ruby laser) 
�ªµ¤¥µª�¨ºÉ��694 �µÃ�Á¤�¦, ¡¨´��µ� 7.5 �¼¨�n°�µ¦µ�Á���·Á¤�¦�(J/cm2) Ä���Å�oÄ�o�µ�¨ÊÎµ
�Îµ�ª��17�����¦³Á¤·��oª¥Â¡�¥r�¸ÉÅ¤nÁ�¸É¥ª�o°��´��µ�ª·�́¥�Â¨³£µ¡�nµ¥�¡�ªnµÁ¤ºÉ°�Îµ�µ¦¥·�Á¨Á�°¦r
�´��·¤Å��1��¦́Ê��23.5% �°���Å�o�̧�¹Ê��ªnµ�n°�¦́�¬µ 50% Â¨³Á¤ºÉ°¥·�Á¨Á�°¦r�ÊÎµ 2 �¦́Ê�¡�ªnµ�
89.9% �°���Å�o�̧�¹Ê��ªnµ�n°�¦́�¬µ 50% �Îµ�µ¦�¦ª��·Ê�Á�ºÊ°Ä���Å�o�9 ��¡�ªnµ¤¸Á¤È�­¸­³­¤Ä�
�´Ê�®�́�Â�o¨�¨���µ¦«¹�¬µ�̧Ê­¦»�ªnµÁ¨Á�°¦r�´��·¤�nª¥¦́�¬µ¦°¥�¨ÊÎµÄ�o�µ�¸É¤¸­µÁ®�»¤µ��µ��{��́¥
�µ�Á¤È�­¸­³­¤Å�o�(Lowe et al., 1995) 

2. ¨�¡¥µ�·­£µ¡�°�Á­o�Á¨º°�� 
1) �¨»n¤¥µ�µ�Å�oÂ�n��¦̧¤�¸É¤¸­nª��¦³�°��°�Ã­¤�(Ginseng) �¸É¤¸�¦³­·��·�¨�nª¥

�¦³�»o��µ¦®¤»�Áª̧¥��°�Á¨º°��¨��µ¦°́�Á­��°�Á­o�Á¨º°�Ä�o�µ�(Eberlin et al., 2009) Â¨³ª·�µ¤·�Á�
¦¼�Â���µÁ�ºÉ°ªnµ�nª¥¦́�¬µ£µª³Á¨º°��¸É°°�¤µ�µ�Á­o�Á¨º°��(extravasated blood) �ÎµÄ®o¨�¦³¥³Áª¨µ
�ÊÎµ�°��·ª®�́�Å�o (speeding the resolution of bruising) 

2) ®́���µ¦�µ��µ¦Â¡�¥rÂ¨³Á¨Á�°¦r�Å�oÂ�n�Pulsed dye LASER (PDL) Á�}�
Á¨Á�°¦r�¸É¤¸�ªµ¤¥µª�¨ºÉ��595 �µÃ�Á¤�¦ Á®¤µ³­Îµ®¦́��¼o�¸É¦°¥�Îµ�¨ÊÎµÄ�o�µ�µ��{��́¥�°�Á­o�Á¨º°�
�´É��°�Á­o�Á¨º°�¤µ��·����·�(Hemodynamic congestion)��¹É��µ¦¦́�¬µ�oª¥Á¨Á�°¦r�̧ÊÁ�}��µ¦¦́�¬µ�¸É
Å�o�¨�̧Â¨³¦ª�Á¦Èª�­Îµ®¦́��µ¦¦́�¬µ¦°¥�Îµ�¨ÊÎµÄ�o�µ�Ã�¥�´ÉªÅ�Ä�oÁª¨µÄ��µ¦¦́�¬µ�¦³¤µ��10-
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15 �µ�¸�®¨´�¥·��³¡�¦°¥�ÊÎµÄ�o�µ¤µ��¹Ê��(bruising) �¹É�Á�}����·­Îµ®¦́��µ¦¥·�Á¨Á�°¦r��·��̧Ê�Â�³�Îµ
Ä®o¥·��»��2-3 °µ�·�¥r��³Á¦·É¤¦¼o­¹��¹��ªµ¤Á�¨¸É¥�Â�¨�Å�o�́Ê�Â�n�¦́Ê��¸É�3-5  

2.3 �ªµ¤�¦µ�°��·ª®�´��(aging skin) 

�ªµ¤�¦µ�°��·ª®�́� (aging skin) (Yarr & Gilchrest, 2008)�Á�}��¦³�ª��µ¦�¸É�·ª®�́��
Á­ºÉ°¤�°¥�¦³­·��·£µ¡�µ��¸ÉÁ�¥¤¸�¦³­·��·£µ¡�µ¦�Îµ�µ�­¼�­»�¨�¨�Á¦ºÉ°¥�Ç�Ã�¥�´ÉªÅ�Á�¨¨r�°�
­·É�¤¸�¸ª·��¸ÉÁ¨¸Ê¥�¨¼��oª¥�ÊÎµ�¤�³¤¸�¸��Îµ�´�Ä��µ¦Â�n��́ª�­µ¤µ¦�®¥»��µ¦Â�n��́ª°¥nµ��µª¦�Â¨³�µ¥
¨��(apoptosis)�Á¦̧¥�ªnµ�Replicative senescence  

�ªµ¤�¦µ�°��·ª®�́��Â�n�°°�Á�}��2 ¨´�¬�³� 

2.3.1 �ªµ¤�¦µ�µ��{��´¥£µ¥Ä��(intrinsic aging)�®¦º°�ªµ¤�¦µ�µ¤ª´¥�(chronologic 
aging)  

Á�}�£µª³�¦µ�¸ÉÁ�·��¹Ê��´��»�����¼��Îµ®��Ã�¥¡´��»�¦¦¤�Á�·��µ��µ¦­³­¤­µ¦°�»¤¼¨
°·­¦³�(free radical) Â¨³°�»¡´��r°°��·Á���¸É�Îµ��·�·¦·¥µªn°�Åª (Reactive Oxygen Species ®¦º° ROS) 
�¹É�Á�·��µ��¦³�ª��µ¦Á¤�µ�°¨·�¹¤Â��Ä�o°°��·Á���°�Á�¨¨rÄ�¦nµ��µ¥�(aerobic metabolism) 
¨´�¬�³�·ª®�́��¸ÉÁ®È��³¤¸¨´�¬�³Â®o��®¥µ��¤¸¦·Êª¦°¥�Â¨³®¥n°��¨o°¥�¦ª¤�¹��·ª®�́�­¼�Á­¸¥
�ªµ¤¥º�®¥»n�Â¨³Â�¨®µ¥�oµ�µ��µ¦�µ�Á�È��nµ��Ç� 

2.3.1.1 ¡¥µ�·­£µ¡�°��ªµ¤�¦µ�µ¤ª́¥�¤¸�́��̧Ê 
1. �´Ê�®�́��Îµ¡¦oµ�(epidermis) Á�}��´Ê��¸ÉÁ®È��µ¦Á�¨¸É¥�Â�¨��¸ÉÁ�·��µ��ªµ¤�¦µ

�´�Á���¸É­»��¤¸�µ¦Â��¨��°��´Ê�®�́��Îµ¡¦oµ�n°�´��´Ê�®�́�Â�o�(flattened dermal-epidermal junction) 
­n��¨Ä®o�µ¦­n��nµ�­µ¦°µ®µ¦¦³®ªnµ��´Ê�®�́��Îµ¡¦oµÂ¨³�´Ê�®�́�Â�o¨��o°¥¨� �´Ê�®�́��Îµ¡¦oµ�µ�
¨�­´¤¡´��r�´�°µ¥»�¸ÉÁ¡·É¤�¹Ê��¡�ªnµ�nª�°µ¥»�30-80��e��´Ê�®�́��Îµ¡¦oµ�³�µ�¨� 10-50% (Wulf, 
Sandby-Moller, Kobayasi & Gniadecki, 2004) �°��µ��̧Ê¥´�¤¸Á�¨¨r�¸É��µ�Â¨³¦¼�¦nµ�Á�¨¸É¥�Â�¨�
Å��Á�n��keratinocyte ¤¸��µ��́ªÄ®�n�¹Ê�­n��¨Ä®o���µ��n°�µ¦°³¡°¡Ã��·­�(Apoptosis) �ÎµÄ®oÁ�·�
�µ¦�¨µ¥¡´��»rÂ¨³Á�¨¸É¥�Â�¨�Á�}�Á�¨¨r¤³Á¦È�Å�o�Á�¨¨r­¦oµ�Á¤È�­¸�(Melanocyte) Â¨³�Langerhans 
cell ¨��Îµ�ª�¨� 

2. �´Ê�®�́�Â�o (dermis) ¤¸�ªµ¤®�µ¨�¨��20% ­´¤¡´��r�´�°µ¥»�¸ÉÁ¡·É¤�¹Ê��Â¨³
�ªµ¤®�µ¨�¨��´�Á��Á¤ºÉ°Á�oµ­¼n�nª�ª́¥�80��e�(Rigal et al., 1989) �Îµ�ª�Å¢Ã�¦�¨µ­ (fibroblast)�
Â¨³mast cell ¨�¨� ��·�·¦·¥µ�°�­�°��n°�µ¦°́�Á­��nµ��Ç�¨�¨�°́�Á�ºÉ°�¤µ�µ��µ¦­¦oµ�Â¨³�µ¦
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­n��nµ�cytokine�Â¨³ inflammatory mediator �µ� keratinocyte�¨�¨� Á­o�Á¨º°�Á�¦µ³�µ��µ¦�µ�°·
¨µ­�·��Â¨³¨��ªµ¤­µ¤µ¦�Ä��µ¦�¥µ¥Â¨³®��́ª�¨���µ��n°�ÊÎµÁ®¨º°�Â¨³�µ¦­n��nµ��°�
¦³���ÊÎµÁ®¨º°��°��r�¦³�°��µ�Á�¤¸�°�Á­o�Ä¥�°¨¨µÁ���°·¨µ­�·��Â¨³ ground substance Ä��´Ê�
®�́�Â�oÁ�¨¸É¥�Â�¨�Å��­n��¨Ä®o�·ª®�́�¤¸�ªµ¤Â�È�Â¦�¨�¨���ªµ¤®�µÂ�n��°��°¨¨µÁ���n°�1 
®�nª¥¡ºÊ��·ª®�́�¨�¨��¦³¤µ��1 %�n°�e�(Angel, 2001) Â¨³¤¸¨´�¬�³°́��´�Â�n��Á¦̧¥��́ªÅ¤nÁ�}�
¦³Á�¸¥��¤¸�µ¦Á¡·É¤¦³�́�¤µ��¹Ê��°�Á°�Å�¤r�°¨¨µ�̧Á�­�(Collagenase)��ÎµÄ®o�°¨¨µÁ���¼��Îµ¨µ¥
Å� ­n��¨Ä®o�¦³�ª��µ¦�n°¤Â�¤�µ�Â�¨Ä��¼o­¼�ª́¥�oµ¨� 

Á­o�Ä¥°·¨µ­�·��³¤¸�Îµ�ª�¨�¨��µ¤°µ¥»���µ�Á¨È�¨�Â¨³Â��®́��¡�¦¼�n°�ªnµ�£µ¥Ä�Á­o�
Ä¥��µ¦Á�¨¸É¥�Â�¨��̧Ê­nª�Ä®�n¤¸­µÁ®�»�µ� enzymatic degradation of elastin 

­nª��ground substance �¹É��¦³�°��oª¥�glycoaminoglycans (GAGs) Â¨³�proteoglycans 
�³¤¸�¦·¤µ�¨�¨�­n��¨Ä®o�·ª®�́�Â®o��Á�ºÉ°��oª¥proteoglycans¤¸�»�­¤�´�·Ä��µ¦Ã°�°»o¤�ÊÎµÅ�o�
1,000 Á�nµ�°��ÊÎµ®�́��́ªÁ°� 

3. �´Ê�Å�¤´��(subcutaneous tissue) �³¤¸�¦·¤µ�¨�¨��®¥n°��¨o°¥�µ¤Â¦�Ã�o¤
�nª�Â¨³¤¸�µ¦Á�¨¸É¥�Â�¨��ÎµÂ®�n��°�Å�¤´�Ã�¥�´Ê�Å�¤´��³¨��Îµ�ª�¨��¦·Áª�Ä�®�oµ�Á�n��
®�oµ�µ��¦°��µ�Â�o¤��¤´��Â¨³¦°��µ��Â�nÄ��µ��¨´��´��µ�­nª��°�Ä�®�oµ�Á�n��Ä�o�µ���¦µ¤�
¦n°�Â�o¤�Â¨³Ã®��Â�o¤�oµ��°���³¤¸�µ¦Á¡·É¤�°��Îµ�ª�Å�¤´���¹É�Â���nµ��µ�ª́¥Á�È��¸É�³¤¸Å�¤´�
�¦³�µ¥�´Éª�ÇÅ��¦·Áª�Ä�®�oµ 

2.3.1.2 �¨Å��µ¦Á�·��ªµ¤�¦µ�µ��{��́¥£µ¥Ä� 
 Á�·��µ��µ¦­³­¤­µ¦°�»¤¼¨°·­¦³ (free radical) Â¨³°�»¡´��r°°��·Á���¸É�Îµ��·�·¦·¥µ

ªn°�Åª (Reactive Oxygen Species ®¦º° ROS) �¹É�Á�·��µ��¦³�ª��µ¦Á¤�µ�°¨·�¹¤Â��Ä�o°°��·Á��
�°�Á�¨¨rÄ�¦nµ��µ¥�(aerobic metabolism) Ã�¥�ROS �³�¦³�»o�Ä®oÁ�·� transcription factors activator 
protein 1 (AP-1) Â¨³�Nuclear factor-kappa B (NF-kB) �¹É�AP1��³Å�Á¡·É¤�µ¦Á�·��transcription �°��
matrix metalloproteinase (MMPs) ®¦º°�collagenase �ÎµÄ®oÁ�·��µ¦­¨µ¥�°�Á­o�Ä¥�°¨¨µÁ���
�°��µ��̧Ê�AP1 ¥´�¤¸�¨¥´�¥´Ê��µ¦�Îµ�µ��°��procollagen I, III gene Â¨³ transforming growth factor 
(TGF)-â receptors ­n��¨Ä�¤¸�µ¦­¦oµ�Á­o�Ä¥�°¨¨µÁ��¨�¨��NF-kB ¥´��¼��¦³�»o��µ¦�oª¥¦́�­¸
°́¨�¦µÅªÃ°Á¨�Å�o�oª¥��µ¦Á�·��¹Ê��°�NF-kB�ÎµÄ®oÁ�·��transcription �°��proinflammatory 
cytokine Á�n��IL1, IL6, vascular endothelial growth factor (VEGF) Â¨³�tumor necrosis factor 
(TNF)-á �n°Ä®oÁ�·��µ¦°́�Á­��¹Ê���¨Å��́�Â­��Ä�£µ¡�¸É���� 
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£µ¡�̧É�2.3 ��¨Å��µ¦Á�·��ªµ¤�¦µ 

Â¤oªnµÄ��·ª®�́��³¤¸­µ¦�oµ�°�»¤¼¨°·­¦³�Á�n��superoxide dismutases, catalase, glutathione 
peroxidase, vitamin E, coenzyme Q10, ascorbate Â¨³carotenoid�Á�}��o��Â�n­µ¦�oµ�°�»¤¼¨°·­¦³
Á®¨nµ�̧Ê�³¨�¨�Á¤ºÉ°°µ¥»Á¡·É¤¤µ��¹Ê� 
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2.3.2 �ªµ¤�¦µ�µ��{��´¥£µ¥�°��(extrinsic aging)�®¦º°�ªµ¤�¦µ�µ�Â­�Â���
(photoaging) 

2.3.2.1 ¡¥µ�·­£µ¡�µ��ªµ¤�¦µ�°��·ª®�́��µ�Â­�Â��� 
¤¸¦µ¥¨³Á°̧¥��́��n°Å��̧Ê�(Yaar & Gilchrest, 2003) 

 
 

£µ¡�̧É�2.4  ¡¥µ�·­£µ¡�µ��ªµ¤�¦µ�°��·ª®�́��µ�Â­�Â�� 
 

¨´�¬�³Á�n��°��ªµ¤�¦µ�µ�Â­�Â���º°¤¸�elastosis �¹É�Á�}��·ª�¸É¤¸¨´�¬�³Å¤nÁ¦̧¥��(pebbly) 
­¸Á®¨º°��(yellow discoloration) �µ�¡¥µ�·ª·�¥µ�³¡�¤¸�µ¦�Îµ¨µ¥�°�Á­o�Ä¥°·¨µ­�·��(elastic 
fibers) Â¨³¦ª¤�´�Á�}��o°��(amorphous mass) �¹É��¦³�°�Å��oª¥�tropoelastin Â¨³�fribrillin �¸É
Á¦̧¥��́ª�´�Å¤nÁ�}�¦³Á�¸¥���°��µ��̧Ê�ground substance �¹É��¦³�°��oª¥�glycoaminoglycans 
(GAGs) Â¨³�proteoglycans �³¡��¦·¤µ�¤µ��¹Ê�Ä��·ª®�́��¸É�¼�Â­�Â���Îµ¨µ¥�­nª��Îµ�ª�
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�°¨¨µÁ���³¨�¨�Á�ºÉ°��µ�¤¸�µ¦�Îµ�µ��°�Á°�Å�¤r metalloproteinase ¤µ��¹Ê���°��µ��̧Ê¥´�¡�
�µ¦Á¡·É¤�Îµ�ª��°� hyperplastic fibroblasts Â¨³Á�¨¨r°́�Á­�Á�n��mast cells, histiocytes Â¨³�
mononuclear cell °ºÉ��Ç��¹É�Á¦̧¥�ªnµ�Heliodermatitis ®¦º°��·ª®�́��¸ÉÁ�·��µ¦°́�Á­��µ�Â­�Â���
®¨°�Á¨º°��ÎµÄ��´Ê�®�́�Â�o�³¤¸��́�®�µ�¹Ê�Â�nÄ�¦µ¥�¸É�·ª®�́��¼�Â­�Â���Îµ¨µ¥°¥nµ�¦»�Â¦��³
¡���́�®¨°�Á¨º°��µ�¨��®¨°�Á¨º°��¥µ¥�́ªÁ�·�Á�}� telangiectases 
   �ªµ¤�¦µ�µ�Â­�Â��­µ¤µ¦�Á�·�Å�oÄ��»��nª�°µ¥»Â¨³�»�­¸�·ª�¤´�¡��n°¥�¦·Áª�
Ä�®�oµ�¨Îµ�°�Â¨³��o�Â���oµ��°���¹É�¨´�¬�³�°��·ª®�́��¸É�¼��Îµ¨µ¥�µ�Â­�Â���³Â���nµ��´�
Å��¹Ê��´�­¸�·ª�°��»��¨�́Ê��Ç��¨nµª�º°�skin type I,II �³¡��atrophic, dysplastic skin, actinic 
keratosis Â¨³¤³Á¦È��·ª®�́�¤µ��¹Ê���¹É�Â���nµ��µ��·ª­¸Á�o¤®¦º°skin type III, IV ¡�Á�}�
hypertrophic �º°¡�Á�}�¦·Êª¦°¥�¦n°�¨¹���¦³Â���Â¨³�·ª®�́�®¥µ��¦oµ��¨´�¬�³�·ª�¸É�°�­�°�
Â���nµ��´�Á�ºÉ°��µ�¤¸�µ¦�j°��´��·ª®�́��µ�¦́�­¸°́¨�¦µÅªÃ°Á¨��¸ÉÂ���nµ��´��Ä���­¸�·ªÁ�o¤Á¤¨µ
�·��(melanin)��³Á�}�­nª�­Îµ�´�Ä��µ¦�j°��´�Â­�Â���Â�nÄ����·ª�µªÁ¤¨µ�·��³¤¸�¨�o°¥�ªnµ�
�¹É��́ª���j°��·ª®�́��¸É­Îµ�´��º°�ªµ¤®�µ�°��·ª�´Ê��stratum corneum (Munavalli, Weiss & 
Halder, 2005) 

2.3.2.2 �¨Å��µ¦Á�·��ªµ¤�¦µ�µ�Â­�Â�� 
�¦³�ª��µ¦�µ¦Á�·��ªµ¤�¦µ�¸ÉÁ�·��µ��{��́¥£µ¥Ä��È¤¸�¨Ä��ªµ¤�¦µ�¸ÉÁ�·��µ�

Â­�Â���oª¥Á�n��´���°��µ��̧Ê�ªµ¤�¦µ�µ�Â­�Â��¥´�¤¸�¨Å�°ºÉ��Ç�¦nª¤°̧��oª¥�Á�n���µ��µ¦
�¦³�»o�Ã�¥ membrane Â¨³nuclear signaling, �µ¦�Îµ¨µ¥ mitochondria Â¨³protein oxidation  

2.3.3 ¡¥µ�·­£µ¡�°�¦·Êª¦°¥¦°��ª��µ 
¡¥µ�·­£µ¡�°�¦·Êª¦°¥¦°��ª��µ�¸É¡��­µ¤µ¦�Â�n�Å�oÁ�}��́��̧Ê�(Ian & Martin, 2006) 

2.3.3.1 �´Ê�®�́��Îµ¡¦oµ�(epidermis) ¡�ªnµ¤¸�µ¦�µ��́ª¨��Â¨³�´Ê� stratum corneum 
­¼�Á­¸¥ �»�­¤�´�·Ä��µ¦�Îµ®�oµ�¸ÉÁ�}�Á�¦µ³�j°��´�Â¨³Á­¸¥�ªµ¤¥º�®¥»n�Å���°��µ��̧Ê¥´�¤¸¨´�¬�³
Â®o��Á�}�­µÁ®�»�°��µ¦Á�·�¦·Êª¦°¥�ºÊ��Ç�®¦º°�fine line 

2.3.3.2 �´Ê�®�́�Â�o�(dermis) ¡�ªnµÁ­o�Ä¥�°¨¨µÁ��Â¨³Á­o�Ä¥°·¨µ­�·�¤¸�µ¦�́�Á¦̧¥�
�́ª�¸É�·����·Å� �ÎµÄ®o¤¸�µ¦­¼�Á­¸¥�ªµ¤¥º�®¥»n���°��µ��̧Ê­nª��¦³�°��°��ground substance �È¤¸
�µ¦Á�¨¸É¥�Â�¨�Å� 

2.3.3.3 �´Ê�Å�¤´�Ä�o�·ª®�́��(subcutaneous fat) ¡�ªnµ¤¸�µ¦¨��¦·¤µ�Å�¤´�¨��Â¨³¤¸
�µ¦Á�¨¸É¥�Â�¨��°��ÎµÂ®�n�Å�¤´��¦·Áª�Ä�®�oµ�Ã�¥¡�ªnµÅ�¤´�¦°��ª��µ¨�¨��Â¨³®¥n°�
�¨o°¥�µ¤Â¦�Ã�o¤�nª� 
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2.4 ª·�µ¤·�Á� (Vitamin K) 

ª·�µ¤·���º°­µ¦°·��¦̧¥r�¸É¤¸�ªµ¤�ÎµÁ�}��n°¦nµ��µ¥�Ä��µ¦�Îµ¦��¸ª·��°���Â¨³­´�ªr�´Ê�­¼��
Á�}�­µ¦�¸ÉÅ¤nÄ®o¡¨´��µ�Â�n¤¸�ªµ¤­Îµ�´��n°¦³��Á¤�µ�°¨·­¤Â¨³�µ¦�Îµ�µ��°�Á�¨¨rÄ�¦nµ��µ¥
Ä®oÁ�}�Å��µ¤���·�¦nµ��µ¥�o°��µ¦ª·�µ¤·�Ä��¦·¤µ��o°¥��¹É�Â���nµ��´�Å��µ¤��·��°�ª·�µ¤·��
�µ���·�¤¸Â���¸Á¦̧¥Ä�¨ÎµÅ­o�nª¥­¦oµ�Ä®oÅ�o�Â�n�µ���·�Å¤n­µ¤µ¦�­¦oµ�Å�oÁ°���¹��ÎµÁ�}��o°�Å�o¦́�
�µ�°µ®µ¦ 

°µ«´¥�»�­¤�´�·�µ¦¨³¨µ¥�­µ¤µ¦�Â�n�ª·�µ¤·�°°�Á�}��2 �¦³Á£��Å�oÂ�n 
1. ª·�µ¤·��¸É¨³¨µ¥Ä�Å�¤´��(fat soluble vitamins) Å�oÂ�n�ª·�µ¤·�Á° �̧�°̧ Â¨³�Á� 
2. ª·�µ¤·��¸É¨³¨µ¥Ä��ÊÎµ�(water soluble vitamins)�Å�oÂ�n�ª·�µ¤·��¸�Â¨³� ̧
�µ¦�µ�ª·�µ¤·���n°Ä®oÁ�·�Ã¦�Å�o��¹É�­µÁ®�»�°��µ¦�µ�ª·�µ¤·� (�µ�µ�­º�®¨·�ª�«r,�2543)�

Å�oÂ�n 
1. �µ¦�¦·Ã£�Å¤nÁ¡¸¥�¡°�(primary or direct deficiency) Á�·��µ��µ¦Å�o¦́�ª·�µ¤·��µ��µ¦

¦́��¦³�µ�°µ®µ¦Å¤nÁ¡¸¥�¡° 
2. �{��´¥¦��ª�°ºÉ��Ç��¸É�ÎµÄ®o¦nµ��µ¥�µ��(secondary deficiency ®¦º°�Conditioned 

deficiency) �º°�¦nµ��µ¥Å�o¦́�ª·�µ¤·��µ�­µ¦°µ®µ¦Ä��¦·¤µ�Á¡¸¥�¡°�Â�n¤¸£µª³�µ�°¥nµ��°�
¦nµ��µ¥��¸É�ÎµÄ®oÁ�·�°µ�µ¦�µ�ª·�µ¤·��Å�oÂ�n 

1) �ªµ¤­µ¤µ¦�Ä��µ¦�¼��¹¤�°�¨ÎµÅ­o¨�¨��Á�ºÉ°��µ��o°�Á­¸¥ Ã¦�¨ÎµÅ­o��¡¦n°�Ä�
�µ¦�¼��¹¤�(malabsorption syndrome) Á�}��o� 

2) Á¡·É¤�µ¦�´�ª·�µ¤·�°°��µ�¦nµ��µ¥�Á�n��Ä�Á�È��¸É�Îµ¨´�Á�¦·�Á�·�Ã� ®�·�¤¸�¦¦£r�
Â¨³Ä®o�¤�»�¦�Á�}��o� 

3) ¦nµ��µ¥Å¤n­µ¤µ¦�Á�È�®¦º°­³­¤ª·�µ¤·�ÅªoÄ�oÅ�o�Á�n���¼o�iª¥Ã¦��́��Ã¦�Å��Á�}��o� 
Â�n�µ¦Å�o¦́�ª·�µ¤·�¤µ�Á�·��ªµ¤�o°��µ¦�°�¦nµ��µ¥��È°µ��ÎµÄ®oÁ�·�°µ�µ¦Á�}�¡·¬�µ�

ª·�µ¤·��́Ê�Å�o�Ã�¥Á�¡µ³°¥nµ�¥·É�ª·�µ¤·��¸É¨³¨µ¥Ä�Å�¤´��Á�ºÉ°��µ�¤¸�µ¦­³­¤ÅªoÄ�¦nµ��µ¥ Ä�
�¸É�̧Ê�³�°�¨nµª�¹�ª·�µ¤·��¸ÉÁ�}�­nª��¦³�°�®¨´��°�¥µ�¸É�Îµ¤µ«¹�¬µÄ��µ�ª·�́¥�̧Ê��º°�ª·�µ¤·�Á� 

2.4.1 �¦³ª´�·�°�ª·�µ¤·�Á�  
�µ¦�o�¡�ª·�µ¤·�Á�Á¦·É¤�o�Ä��e ���«��1932 Ã�¥�Á±�¦·��Â�¤ �µªÁ��¤µ¦r���¹É�Á�}��́�

Ã£��µ�µ¦ Å�o�Îµ�µ¦Á¨¸Ê¥�¨¼�Å�n�oª¥°µ®µ¦�¸É¤¸Å�¤´��ÉÎµ��¦µ«�µ��°Á¨­Á�°¦°¨�(Cholesterol)�
¡�ªnµ¨¼�Å�n¤¸¨´�¬�³Á¨º°�°°�Á�}�®¥n°¤�Ç��µ¤Ä�o�·ª®�́� 
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��«��1934 Á±�¦·��Â�¤ ¡�ªnµ�µ¦�¸ÉÁ°µ�°Á¨­Á�°¦°¨°°�Å��µ�°µ®µ¦�́Ê���ÎµÄ®o�µ�
­µ¦°µ®µ¦�µ�°¥nµ�Å��oª¥ ��«� 1939 Á±�¦·��Â�¤ ¡�ªnµ£µª³Á¨º°�°°��·����·­µ¤µ¦�¦́�¬µÅ�o
Ã�¥�µ¦Á�·¤�®�oµ°́¨¢{¨¢µ�(alfafa) �¹É�Á�}�¡º��¦³�¼¨�´Éª��·�®�¹É��¦³Á�«�µ�¥»Ã¦�Ä�oÁ¨¸Ê¥�­´�ªr 

Â¨³Ä��eÁ�̧¥ª�´��̧Ê�Á±�¦·��Â�¤Â¨³��°¥�¸É ­µ¤µ¦�Â¥�ª·�µ¤·�Á�Å�o�µ�®�oµ°́¨¢{¨¢µ 
Á�ºÉ°��µ�ª·�µ¤·��̧ÊÁ�¸É¥ª�o°��´��µ¦�nª¥Ä®oÁ¨º°�Â�È��́ª��¹�Á¦̧¥�ªnµ�ª·�µ¤·��Á��®¦º° Koagulation 
vitamin�Â¨³­µ¤µ¦�®µ­¼�¦Ã�¦�­¦oµ��°�ª·�µ¤·�Á�Å�o (Suttie, 2000) 

2.4.2 ¦¼�Â���°�ª·�µ¤·�Á� 
ª·�µ¤·�Á�Á�}�ª·�µ¤·�Ä��¨»n¤�¸É¨³¨µ¥Å�o�̧Ä�Å�¤´� (lipophilic vitamin) Ä��¨»n¤ª·�µ¤·�Á�

®¤µ¥�¹�ª·�µ¤·��¸É¤¸­¼�¦Ã�¦�­¦oµ��¦³�°�Å��oª¥�2 methyl-1,4-naphthoquinone nucleus Â���nµ�
�´��¸ÉÂ���n°�(side chain) Ä��ÎµÂ®�n��¸É�3 (Gerald & Combs, 1998) 

¦¼�Â���¸É¡�Ä��¦¦¤�µ�·�¤¸�2 ¦¼�Â�� Å�oÂ�n  
2.4.2.1 ª·�µ¤·�Á��1 (Vitamin K 1) ®¦º°�¢d¨Ã¨�ª·Ã����phylloquinone) ­¼�¦�Ã¤Á¨�»¨�

C31 H46 O2 �ºÉ°�µ�Á�¤¸ªnµ�2-methyl-3-phytyl-1-4-naphthoquinone�°¥¼nÁ�}�¦¼�Â���¸É¡�Ä�¡º�Â¨³
­´�ªr�Á�n���́�Ã�¤ ¥°�Â�¦°��®�oµ°́¨¢{¨¢iµ��́��¦³Á����³®¨ÉÎµ�¨¸��¦È°�Ã�¨¸É�¤³Á�º°Á�«�
®�n°Å¤o ¦́É��­µ®¦nµ¥�³Á¨ �ÊÎµ¤´��´ÉªÁ®¨º°���ÊÎµ¤´��́��¨µ��́�®¤¼��¤ª́ª�Á�¥Â�È��Ã¥Á�·¦r��Å�nÂ�� 
�ÊÎµÁ®¨º°�°o°¥��Molasse) �ÊÎµ¤´��°��Îµ °¥�Â¨³¡º��́��¸É¤¸Ä�­¸Á�¸¥ª°ºÉ�Ç� 

2.4.2.2 ª·�µ¤·�Á��2 (Vitamin K 2) ®¦º°�Á¤�µ�ª·Ã����menaquinone) Á�}�¦¼�Â���¸É
¡�Ä�Á�ºÊ°Á¥ºÉ°�́� Â¨³¥´�­µ¤µ¦��¨·��¹Ê�Á°�Å�o­¦oµ�Å�oÃ�¥Â���¸Á¦̧¥Ä�¨ÎµÅ­oÁ¨È���́��́Ê�Ä�¨ÎµÅ­o
�°�¤�»¬¥r�³¤¸�¦³¤µ��°�Á¤�µ�ª·Ã���Îµ�ª�¤µ��µ�Â���¸Á¦̧¥�Â¨³�³�¼��¼��¹¤Â���passive 
diffusion ­¼n¦nµ��µ¥�ª·�µ¤·�Á��2 �̧Ê¤¸�¦³­·��·£µ¡Ä��µ¦�Îµ�µ�¦o°¥¨³�75 �°�ª·�µ¤·�Á� 1 

­Îµ®¦́�ª·�µ¤·�Á� 3 (Vitamin K 3) ®¦º°�Á¤�µÅ�Ã°���menadione) Á�}�ª·�µ¤·�Á��¸É
­´�Á�¦µ³®r�¹Ê��­µ¤µ¦�¨³¨µ¥�ÊÎµÅ�o�oµ��°�»¡´��r�°�Á¤�µÅ�Ã°��¸É¨³¨µ¥�ÊÎµÅ�o�̧�¸É­Îµ�´��º°�
menadione sodium diphosphate (Synkayvite) Â¨³�menadione sodium bisulfate (Hykinone) ­µ¤µ¦�
Ä®oÁ�oµ�µ�Á­o�Á¨º°��ÎµÅ�o�(parenteral) Ä�oÁ�}�¥µ�oµ�¡·¬�(antidote) �°��4-hydroxydicoumarin 
(dicumarol) �¹É�Á�}�­µ¦�´�Á¨º°�Â�È��(anticoagulant) Á¤ºÉ°Á�oµÅ�Ä�¦nµ��µ¥Â¨oª �³Á�¨¸É¥�Á�}�
ª·�µ¤·�Á��2 ®¦º°Á¤�µ�ª·Ã���¸É�́�  

ª·�µ¤·�Á�¤¸­¼�¦Ã�¦�­¦oµ��́�£µ¡ 
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£µ¡�̧É�2.5��­¼�¦Ã�¦�­¦oµ�ª·�µ¤·�Á� 

2.4.3 �µ¦�¼��¹¤Â¨³Á¤�µ�°¨·­¤�°�ª·�µ¤·�Á� 
  ª·�µ¤·�Á��1�Â¨³Á� 2��¼��¹¤�¸É¨ÎµÅ­oÁ¨È�­nª��¨µ¥Ã�¥°µ«´¥°µ®µ¦�¦³Á£�Å�¤´��Â¨³Á�¨º°
�ÊÎµ�̧Á�oµ­¼n¦³���ÊÎµÁ®¨º°��­nª�ª·�µ¤·�Á� 3�Â¨³°�»¡´��r�¸É¨³¨µ¥�ÊÎµÅ�o�³�¼��¼��¹¤Á�oµ­¼n�¦³Â­Á¨º°�
Ã�¥�¦��Å¤n�o°�°µ«´¥Á�¨º°�ÊÎµ�̧�ª·�µ¤·�Á�­³­¤�¸É�́�Á¡¸¥�Á¨È��o°¥Ä�¦³¥³Áª¨µ­´Ê��Ç�­nª��µ¦
�´��nµ¥�́Ê����·��¸É¨³¨µ¥Ä�Å�¤´��³�´�°°��µ�°»��µ¦³�­nª���·��¸É¨³¨µ¥Ä��ÊÎµ�³�´�°°��µ�
�{­­µª³�Â�n¥´�Å¤n�¦µ�Â�n�´�Á�¸É¥ª�´�Á¤�µ�°Å¨�r�¸É�¼��´�°°� 

2.4.4 ®�oµ�̧É�°�ª·�µ¤·��Á�  
ª·�µ¤·�Á��¤¸®�oµ�¸É­Îµ�´�Ä��µ¦­´�Á�¦µ³®r�blood clotting factors �µ��́ª�Ä��¦³�ª��µ¦

Â�È�Á�}�¨·É¤Á¨º°�Á¤ºÉ°Á�·�£µª³Á¨º°�°°��(Coagulation pathway, Clot formation) Å�oÂ�n�Â¢�Á�°¦r�II 
VII, IX Â¨³�X (factor II, VII, IX and X ®¦º°�prothrombin complex) �¹É�Â¢�Á�°¦rÁ®¨nµ�̧Ê��́��³
­¦oµ�°°�¤µÄ�¦¼��¸É¥´��Îµ�µ�Å¤nÅ�o�(inactive) �µ��́Ê�ª·�µ¤·�Á��³Á�}�Ã�Á°�Å�¤r�(coenzyme) �°�
Á°�Å�¤r�µ¦r�°��·Á¨­ (carboxylase) Ä��µ¦Á�¨¸É¥��¨¼�µ¤·��Á°�·��Á¦­·�ª¨�(Glutamic acid residues, 
Glu) �°�Â¢�Á�°¦r�II VII, IX Â¨³�X Å�Á�}� Â�¤¤µ�µ¦r�°��·�¨¼�µ¤·��Á°�·��(ã��carboxyglutamic 
acid, Gla ®¦º° ã��carboxyglutamate Gla residues)�Å�oÁ�}�Â¢�Á�°¦r�¸É¡¦o°¤�Îµ�µ��(active�clotting 
factors) �¹É�­µ¤µ¦��´��´�Â�¨Á�¸¥¤Å�o�¸� Á¦¸¥��¦³�ª��µ¦�̧Êªnµ��µ¦Á�·¤®¤¼ n�µ¦r�°��·¨ 
(posttranslational carboxylation) (Gong, Gutala�& Jaiswal, 2008)��́�£µ¡�¸É����  
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£µ¡�̧É�2.6����·�·¦·¥µ�µ¦r�°��·Á¨�´É�Ã�¥¤¸ª·�µ¤·�Á�Á�}�Ã�Á°�Å�¤r 

  ��·�·¦·¥µ�µ¦r�°��·Á¨�´É��̧Ê�Á�·�°¥¼n£µ¥Ä�Á�¨¨r�́���o°�°µ«´¥°°��·Á����µ¦r�°�Å�°°�Å��r
Â¨³Å±Ã�¦�ª·Ã��¢°¦r¤�°�ª·�µ¤·�Á� �¹É��³�¼�Á�¨¸É¥�Å�Á�}��vitamin K-2, 3-epoxide �µ��́Ê��³
�¼�Á�¨¸É¥�Å�Á�}��vitamin K quinone form Ã�¥Á°�Å�¤r�epoxide reductase �¹É��³�¼�¥´�¥´Ê�Å�o�oª¥�4-
hydroxydicoumarin (dicumarol) Â¨³�warfarin Vitamin K quinone form�³�¼�reduce �n°Ã�¥°µ«´¥�
NADPH Å�oÁ�}�hydroquinone �¨´�¤µ�Á�}�ª��¦�°�ª·�µ¤·�Á���́�Â­��Ä�£µ¡�¸É����� 
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�µ� Gong, X., Gutala R., & Jaiswal, A. (2008). Quinone Oxidoreductases and vitamin K 
metabolism. In  G. Litwack (Ed.), Vitamin K (p. 88). California: Elsevier Inc.  

£µ¡�̧É�2.7 �ª��¦�°�ª·�µ¤·�Á�� 

  �°��µ��̧Ê�¸Éª·�µ¤·�Á��³Á�¸É¥ª�o°�Ä�Á¦ºÉ°��µ¦­¦oµ�Â¢�Á�°¦rÄ��µ¦�nª¥Ä®oÁ¨º°�Â�È��́ª�
(coagulation pathway, Clot formation)�Â¨oª�́Ê� Ä��µ��¦��oµ¤ª·�µ¤·�Á��¥´�¤¸®�oµ�¸ÉÁ�¨¸É¥��¨¼�µ
¤·��Á°�·��Á¦­·�ª¨�(Glutamic acid residues, Glu) �°� protein C, Â¨³�protein S �¹É�Á�}�Ã�¦�̧��¸É
�o°�°µ«´¥ª·�µ¤·�Á� (vitamin K dependent protein) Á¡ºÉ°Á�¨¸É¥�Å�Á�}�Â�¤¤µ�µ¦r�°��·�¨¼�µ¤·��Á°
�·��(ã��carboxyglutamic acid, Gla residues)�Ä®o�Îµ�µ�Å�oÁ�n��´���¹É�®�oµ�¸É�°� protein C�Â¨³
protein S �º°�¥´�¥´Ê��µ¦Á�·��fibrin clot ®¦º°�¦³�»o���ª��µ¦¨³¨µ¥¨·É¤Á¨º°��(natural anticoagulant, 
fibrinolysis)�Ã�¥�³Å�¥´�¥´Ê�Â¢�Á�°¦r�V Â¨³VIII�®µ��µ�Ã�¦�̧��2 �́ª�̧Ê�È�³Á�·�£µª³Á¨º°�
Â�È��́ªÁ�}�¨·É¤Á¨º°�¤µ�Á�·�Å�� 
  �́��́Ê��³Á®È�Å�oªnµª·�µ¤·�Á��nª¥Ä��µ¦�Îµ�µ�Ä��´Ê��2 ¦³��Ä®o­¤�»¨�´��º°�nª¥�Â¢�Á�°¦r�
II VII, IX Â¨³�X��ÎµÄ®oÁ�·��µ¦Â�È��́ª�°�Á¨º°��®¦º°¨·É¤Á¨º°�Á¤ºÉ°¤¸�µ�Â�¨�Â¨³�nª¥ protein C�
Â¨³�protein S��ÎµÄ®oÁ�·��µ¦¨³¨µ¥¨·É¤Á¨º°��Ã�¥�´Ê� 2 ¦³���³�Îµ�µ�°¥nµ�­¤�»¨�´� �́�Â­��Ä�
£µ¡�¸É���� 
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£µ¡�̧É�2.8  �¨Å��µ¦Â�È��́ª�°�Á¨º°� 

 

£µ¡�̧É�2.9���¨Å��µ¦Â�È��́ª�°�Á¨º°� Â¨³�µ¦¨³¨µ¥¨·É¤Á¨º°� 
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ª·�µ¤·�Á�¥´�Á�¸É¥ª�o°��´��µ¦r�°��·¨Á¨�´É��°��¨¼�µ¤·��Á°�·��Á¦­·�ª¨�(Glutamic acid 
residues) �°� calcium binding protein�°ºÉ��Ç�°̧�Á�n��Osteocalcin, matrix Gla protein Ä��¦³�¼��
Â¨³¢{���¹É��Îµ®�oµ�¸É�́�Â�¨Á�¸¥¤�­n�Á­¦·¤�µ¦Á¦̧¥��́ª�°�Á�ºÊ°Á¥ºÉ°�¦³�¼�Ä®oÂ�È�Â¦�¥·É��¹Ê��oª¥ 

2.4.5 °µ�µ¦Á¤ºÉ°�µ�ª·�µ¤·� 
�ÎµÄ®o�µ¦Â�È��́ª�°�Á¨º°�Á�·��¹Ê��oµ�ªnµ���·�Á¨º°�®¥»�¥µ��Á�ºÉ°��µ�¦³�́��°�Ã�¦�¦°¤

�·��Â¨³Ã�¦�̧�°ºÉ��Ç��¸ÉÁ�¸É¥ª�o°��´��µ¦Â�È��́ª�°�Á¨º°�Ä�Á¨º°��o°¥ �°��µ��̧Ê¥´�°µ�¤¸�µ¦��
Á¨º°��®¦º°Á¨º°�°°��¸É°ª́¥ª³£µ¥Ä��Á�n� Ä�¨ÎµÅ­oÁ¨È��Á¨º°�°°�®¨´��nµ�́�Å�o 
�¹É�Ã�¥���·�¼oÄ®�n¤´�Å¤n�µ�ª·�µ¤·�Á� ¥�Áªo�  

2.4.5.1 Ã¦�Á¦ºÊ°¦́��°�¦³���µ�Á�·�°µ®µ¦�¹É��ÎµÄ®o¤¸�µ¦¥n°¥Â¨³�¼��¹¤Å�¤´�¨�¨�
Å�oÂ�n�malabsorbtion syndrome ®¦º°£µª³�n°�ÊÎµ�̧°»��́��(Biliary obstruction) 

2.4.5.2 �¼o�¸ÉÅ�o¦́�¥µ��·�¸ª�³�¸É¤¸§��·Í�¦°��¨»¤Á�ºÊ°�ªoµ�Á�}�Áª¨µ�µ� �¹É�¤¸�¨Ä��µ¦
�Îµ¨µ¥Â���¸Á¦̧¥�¸É­´�Á�¦µ³®rª·�µ¤·�Á�Ä�¨ÎµÅ­o� 

2.4.5.3 �¼o�¸ÉÅ�o¦́�¥µ�oµ�ª·�µ¤·�Á��Á�n��Coumadin ®¦º°�Warfarin 
�µ¦�µ�ª·�µ¤·�Á�°µ�¡�Ä��µ¦�Â¦�Á�·��Ã�¥Á�¡µ³°¥nµ�¥·É�Á�È��¸É�¨°��n°��Îµ®���

Á�ºÉ°��µ�ª·�µ¤·�Á��µ�Â¤n�nµ�¦�Å�¥´��µ¦�Å�oÅ¤n�̧�°̧��´Ê�¥´�Å¤n­µ¤µ¦�¥n°¥Â¨³�¼��¹¤Å�¤´�Å�o�̧
Á�nµ�¼oÄ®�n ¨ÎµÅ­o¥´��µ�Â���¸Á¦̧¥�¸É�nª¥­´�Á�¦µ³®rª·�µ¤·�Á� (sterile bowel)�¤¸Å�¤´�­³­¤�o°¥ �́��È
¥´�¡´��µÅ¤n­¤�¼¦�r��¦³�°��´�Á�È��³Å�o¦́�ª·�µ¤·�Á�Ä��¦·¤µ��¸É�o°¥¤µ��µ��ÊÎµ�¤Â¤n�Á¡¦µ³
�¤Â¤n�³¤¸ª·�µ¤·�Á�Á¡¸¥��¼��°��¤ª́ª�Ä��́��°�Á�È�Â¦�Á�·�¤¸ª·�µ¤·�Á�­³­¤�¦·¤µ��o°¥�ªnµ�1�
Å¤Ã�¦�¦́¤ �́��́Ê�Ä��nª��2-4 ª́�Â¦� °µ��ÎµÄ®oÁ�·�Ã¦��Hemorrhagic Disease of the new born ¤¸
°µ�µ¦��Á¨º°��¸É�·ª®�́� °ª́¥ª³£µ¥Ä�°ºÉ��Ç�Ã�¥Á�¡µ³¨ÎµÅ­o�°µ�¤¸°µ�µ¦�¦o°��ª��Å¤n�¼��¤ 
°µÁ�̧¥��®µ�¤¸Á¨º°�°°��¸É­¤°��³¡��¦³®¤n°¤�oµ�®�oµÃ�i��¹��¹¤��¦³­´��¦³­nµ¥�Å¤n¦¼o­¹��́ª��´�
®¤�­�·�°́¤¡µ�®¦º°Á­¸¥�¸ª·�Å�o�Á¡ºÉ°�j°��´��µ¦�µ�ª·�µ¤·�Á�Â¡�¥r¤´��¸�ª·�µ¤·�Á�Ä®o�´��µ¦�
Ã�¥�¦�®¨´��¨°� 

Ä�Á�È��¸ÉÅ¤nÅ�o¦́�ª·�µ¤·�Á��́Ê�Â�nÂ¦�Á�·��°µ�¡�°µ�µ¦�µ�ª·�µ¤·�Á�£µ¥®¨´��Á¤ºÉ°°µ¥»
�¦³¤µ��1-2�Á�º°�Å�o�Á¦̧¥�Ã¦��̧Êªnµ�Idiopathic vitamin K deficiency in infancy ®¦º°Á�·¤Á¦̧¥�ªnµ�
Acquired prothrombin complex deficiency Å¤n�¦µ�­µÁ®�»�¸ÉÂ�n�°��Á�È��³¤¸Á¨º°�°°�¤µ��¸É
°ª́¥ª³£µ¥Ä��¸É¡��n°¥�º°­¤°� 
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2.4.6 �µ¦�¦³Á¤·�¦³�´�ª·�µ¤·�Á�Ä�¦nµ��µ¥ 
���·�³Å¤n�·¥¤®µ¦³�́��°�ª·�µ¤·�Á�Ä�®o°���·�´�·�µ¦�Á¡¦µ³�n°��oµ�¥»n�¥µ��Â�n­µ¤µ¦�

�ÎµÅ�o�oª¥ª·�¸�HPLC�(High-performance liquid chromatography) Â�nÃ�¥�´ÉªÅ�¤´��³�¦³Á¤·��µ��nµ
Áª¨µÃ�¦�¦°¤�·� (prothrombin time; PT) Â����¹É��nµ���·�¦³¤µ��11-15 ª·�µ� ̧ 

�¦·¤µ��¸ÉÂ�³�Îµ�Á�ºÉ°��µ��µ¦ª·�µ¤·��̧Ê­µ¤µ¦�­´�Á�¦µ³®rÅ�o�oª¥Â���¸Á¦̧¥Ä�¨ÎµÅ­o ¡�ªnµ
�¦³¤µ�¦o°¥¨³�50 �°�ª·�µ¤·�Á��Å�o¤µ�µ��µ¦­´�Á�¦µ³®r�°�Â���¸Á¦̧¥Ä�¨ÎµÅ­o��¹�Å¤n�n°¥¤¸£µª³
�µ�®µ�Å¤n¤¸£µª³�·����·�µ�¦³���µ�Á�·�°µ®µ¦�́��¸É�¨nµª¤µÂ¨oª�oµ��o���nµ�RDI �°��¼oÄ®�n
Á�nµ�´��90 Å¤Ã�¦�¦́¤/ª́�Ä�Á¡«®�·��Â¨³�120 Å¤Ã�¦�¦́¤�n°ª́�Ä�Á¡«�µ¥�(Gonnet, Lethuaut & 
Boury, 2010) 

�µ¦µ��̧É�2.2 ��¦·¤µ�Â�³�Îµ�n°ª́�Ä�Â�n¨³�nª�°µ¥»�°�ª·�µ¤·�Á� 

Age group Adequate intake (ug/day) 
Infants  
0-6 months 2 
7-12 months 2.5 
Children  
1-3 years 30 
4-8 years 55 
9-13 years 60 
14-18 years 75 
Men  
19-70 years 120 
>70 years 120 
Women  
19-70 years 90 
>70 years 90 
Pregnant and lactating woman  
14-18 years 75 
19-50 years 90 
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2.4.7 �µ¦¦́�¬µ£µª³�µ�ª·�µ¤·�Á� 
Á¤ºÉ°Á�·�£µª³Á¨º°�°°�Â¨oª��ÎµÅ�oÃ�¥Ä®oª·�µ¤·�Á�Ä�¦¼�¥µ�¸��10 ¤·¨¨·�¦́¤�¦́Ê�Á�̧¥ª�µ�

Á­o�Á¨º°��Îµ��³­µ¤µ¦�Á¡·É¤¦³�́�ª·�µ¤·�Á�Å�o�Â¨³�µ¦­¦oµ�Ã�¦�¦°¤�·��°¤Á¡¨���³�¨´��º�­¼n
���·Ä��8-10��´ÉªÃ¤���°��µ��¸�Á�oµÁ­o�Á¨º°�Â¨oª�¥´�­µ¤µ¦��¸�Á�oµ�´Ê��¨oµ¤Á�ºÊ°�(intramuscular) 
�´Ê�Å�¤´�Å�o (subcutaneous route) ®¦º°¦¼�Â��¥µÁ¤È��(tablet)  

2.4.8 °µ�µ¦�oµ�Á�¸¥��°�ª·�µ¤·�Á�Â���¸� 
2.4.8.1 °µ�µ¦�oµ�Á�¸¥�Á�¡µ³�¸É 

 �ÎµÂ®�n��¸É�¸�°µ��ª���ª¤��µ��¦́Ê�°µ�¤¸�ºÉ��´��¦·Áª��¸É�¸�Ã�¥Á�¡µ³°¥nµ�¥·É��¸�Á�oµ
�¨oµ¤Á�ºÊ°�¤¸¦µ¥�µ�¦¼�Â���¸�Á�oµ�¨oµ¤Á�ºÊ°�¦·Áª�­³Ã¡��Ä��¼o®�·�°µ¥»�����e�¡�°µ�µ¦Â¡oÁ�·�
Á�}��ºÉ�Â¡o�¦·Áª��ÎµÂ®�n��¸É�¸�¥µÁ�oµ�¨oµ¤Á�ºÊ°Å�o�(localized eczematous reaction) Â¨³Á¤ºÉ°�Îµ¤µ�Îµ 
patch test ¡�ªnµÄ®o�¨�ª��n°ª·�µ¤·�Á��1 (Sommer, Wilkinson, Peckham & Wilson, 2002) 
 Â¡�¥r�µ��nµ�Á�ºÉ°ªnµ�ºÉ�Â¡oÁ�¡µ³�¸É��°��µ�°µ�Á�}��ºÉ��µ�ª·�µ¤·�Á��1�Á°�Â¨oª�°µ�Á�·��µ�
­µ¦°ºÉ��Ç��¸É�­¤°¥¼nÄ��ª�¥µÂ���¸��Â¨³­µ¦�´�Á­¸¥�¹É��º°�Benzyl Alcohol  

2.4.8.2 �µ¦Â¡oª·�µ¤·�Á� 
 ­µ¤µ¦�¤¸�µ¦Â¡o��È°��®¤�­�·�Á­¸¥�¸ª·�Å�oÁ�n�Á�̧¥ª�´�¥µ�´ÉªÅ��¤¸�µ¦«¹�¬µÁ¡ºÉ°®µ

°»�´�·�µ¦�r�°��µ¦Á�·�£µª³Â¡o¥µ°¥nµ�¦»�Â¦� (anaphylaxis) Ã�¥Á�È��o°¤¼¨Ä�Ã¦�¡¥µ�µ¨�n°Á�ºÉ°�
Á�}�Áª¨µ�58�Á�º°��¡�ªnµ¤¸�µ¦Ä�oª·�µ¤·�Á�¦¼�Â���¸��Îµ�ª��6,572 �¦́Ê��¤¸��Å�o�¸É¤¸£µª³Â¡o°¥nµ�
¦»�Â¦� (anaphylaxis) 2 ¦µ¥�µ��µ¦�¸�ª·�µ¤·�Á�Á�oµÁ­o�Á¨º°���·�Á�}�°»�´�·�µ¦�r�µ¦Â¡o¦»�Â¦��3 Ä��
10,000 ���(Riegert-Johnson & Volcheck, 2002) 

2.4.9 ª·�µ¤·�Á�¦¼�Â���µ�(Topical vitamin K1) 
�µ��¸ÉÅ�o�¨nµª�¹�ª·�µ¤·�Á�¤µ�oµ��o���¹�¤¸�¼o­�Ä��»�­¤�´�·�́��¨nµª��Îµª·�µ¤·�Á��1�®¦º°Å¡

Ã¦�ª·Ã�� (Phylloquinone)�¤µÄ�oÄ�¦¼�Â���µ�(Topical Vitamin K1)�Á�ºÉ°��oª¥Á®È�ªnµª·�µ¤·�Á�¤¸
���µ�Ä�¦́�¬µ­¤�»¨Á�¸É¥ª�´��µ¦Â�È��́ª�°�Á¨º°��(coagulation) Â¨³�µ¦¨³¨µ¥¨·É¤Á¨º°��(fibrinolysis) 
�nª¥¦́�¬µ£µª³Á¨º°��¸É°°�¤µ�°�Á­o�Á¨º°��(extravasated blood) �ÎµÄ®o¨�¦³¥³Áª¨µ�ÊÎµ�°��·ª®�́�
Å�o�(speeding the resolution of bruising)� 

ª·�µ¤·�Á��1 Á�}�ª·�µ¤·�Á�¦¼�Â��Á�̧¥ª�¸É­µ¤µ¦��Îµ¤µ�­¤Á¡ºÉ°Ä�oÄ�Á�¦ºÉ°�­Îµ°µ��r�¨��µ¦
�´É��°�Á¨º°�®¦º°�µ¦�ÊÎµ�(bruises) ®¦º°£µª³°́�Á�·��µ��ªµ¤�¦µ�¸É¤¸Â­��¦³�»o��(actinic purpura)�
®¦º°®¨´��ÎµÁ¨Á�°¦r�nµ��Ç (post-laser purpura)�Ã�¥ª·�µ¤·�Á��1 �³°¥¼nÄ�¦¼��ÊÎµ¤´�­¸Á®¨º°��Ä­�Å¤n¤¸
�¨·É��Å¤n¨³¨µ¥Ä��ÊÎµ�¨³¨µ¥Å�oÄ��ÊÎµ¤´� (liposoluble)�Á�}�ª·�µ¤·��¸É���n°�ªµ¤Á�}��¦� Â�nÅ¤n��
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�¦�Â�n��nµ��¸É�­¤Â°¨�°±°¨r�°°��·Á��Â¨³Â­�­ªnµ��(Sensitive to light) �³�́Ê��¹��ÎµÁ�}��o°�Á�È�
Ä��ª�­¸�ÊÎµ�µ¨�¹É��¹�Â­�� 

�{��»�´�¡�ªnµ¤¸�¨·�£́��r�¸É¤¸­nª��¦³�°��°�ª·�µ¤·�Á��1�Ä��o°��¨µ�Á�}��Îµ�ª�¤µ��
Â�n¥´�¤¸�ªµ¤¦¼oÁ�¸É¥ª�´�ª·�µ¤·�Á��1���·��µÅ¤n¤µ��́��¦ª¤�¹�¥´�Å¤n¤¸�µ¦«¹�¬µÁ�¸É¥ª�´��µ¦°°�§��·Í
�°�ª·�µ¤·�Á� 1�Ä��·ª®�́�°¥nµ��¦·��́��Â�n�´Ê��̧ÊÁ�ºÉ°ªnµ�µ¦�µª·�µ¤·�Á��1 �nª¥¦́�¬µ£µª³Á¨º°��¸É
°°�¤µ�µ�Á­o�Á¨º°��(extravasated blood) �ÎµÄ®o¨�¦³¥³Áª¨µ�ÊÎµ�°��·ª®�́� (speeding the 
resolution of bruising)�®¦º°�Îµ¤µ¦́�¬µÃ¦��¸ÉÁ�¸É¥ª�´�Á­o�Á¨º°��nµ��Ç�Á�·��µ��¨ peripheral effect 
�°�ª·�µ¤·�Á�Ä�Ã¦�Á�¸É¥ª�´�Á­o�Á¨º°� 
  Ã¨Á�­�­¡¸Á¦��µ�Â¨³Á��Á¨n�(Lopes, Speretta & Bentley, 2007) ¡�ªnµ�µª·�µ¤·�Á��Â¤oªnµ
�³�nµ�Á�oµ­¼n�·ª®�́�Å�o�Â�nÅ¤n­µ¤µ¦�Á�oµ­¼nÁ­o�Á¨º°�Ä�¦³�́��¸É¤µ�Á¡¸¥�¡°�¸É�³Á¡·É¤¦³�́�ª·�µ¤·�Á�
Ä�Á¨º°�Å�o��¹É�­°��¨o°��´��µ¦«¹�¬µ�°�Å�Â¨³Â±��µ��(Tsai & Hantash, 2008) �¸É¡�ªnµ�µ¦�µ
ª·�µ¤·�Á���¦·Áª��·ª�¸É¤¸¦°¥�ÊÎµ�Å¤n­µ¤µ¦�Á¡·É¤¦³�́��°�ª·�µ¤·�Á��Ä�Á¨º°�Å�o°¥nµ�¤¸�́¥­Îµ�´�� 

�́��́Ê��µ¦�̧�¹Ê��°�£µª³Á¨º°��¸É°°�¤µ�µ�Á­o�Á¨º°��(extravasated blood)�®¦º°¦°¥�ÊÎµ�
�nµ�³Á�}��¨Å�°°�§��·ÍÁ�¡µ³�¸É�(peripheral effect) �°�ª·�µ¤·�Á�¦¼�Â���µ��¹É��nª¥Á¦n�Ä®oÁ�·��µ¦
­¨µ¥Á¨º°��¸É­³­¤°¥¼nÄ��´Ê��·ª�¦·Áª�¦°¥�ÊÎµÁ�}�Å�°¥nµ�¦ª�Á¦Èª�¹Ê���¹É�°µ�°�·�µ¥Å�o�µ��¨Å��µ¦
°°�§��·Í�nµ��vitamin K-dependent Gla-protein �µ���·��Á�n���¨»n¤�¸É¤¸§��·Í�oµ��µ¦Â�È��́ª�°�
Á¨º°��µ¤�¦¦¤�µ�·�(natural anticoagulant)  

®¨´��µ��¸É­�́�­�»�ªnµª·�µ¤·�Á�¦¼�Â���µ�¤¸�¨Å��µ��peripheral Ã�¥¤¸®¨´��µ¦�¨oµ¥�¸É
°°�§��·Í�µ��systemic �́Ê�¤¸�́��̧Ê ¤¸�µ¦¡�Á°�Å�¤r�ã-glutamyl-carboxylase�Ä��·ª®�́��´Ê�®�́�
�Îµ¡¦oµÂ¨³®�́�Â�o�´Ê�Ä��¦³�nµ¥�®�¼�¦ª¤�¹��·ª®�́�¤�»¬¥r��°�Á®�º°�µ��¸É¡�Á°�Å�¤r�̧ÊÄ��́��
(de Boer-vand en Berg, Verstijnen & Vermeer, 1986)��¹É�Á°�Å�¤r��·��̧Ê�¸É¤¸­nª�­Îµ�´�Ä��µ¦
�Îµ�µ�¦nª¤�´�ª·�µ¤·�Á��Á¡ºÉ°�¦³�»o� vitamin K-dependent Gla-protein Ä�¦¼�¥´��Îµ�µ�Å¤nÅ�o�
(inactive form) Ä®o°¥¼nÄ�¦¼��¸É�Îµ�µ�Å�o�(active form)�Â¨³°̧��µ¦«¹�¬µÁ�¸É¥ª�´�­µ¦�¸É¤¸§��·Í�oµ��µ¦
Â�È��́ª�°�Á¨º°��(anticoagulant effect) �ºÉ°�hirudin Ã�¥¤¸�µ¦«¹�¬µ¦́�¬µ¦°¥�ÊÎµÂ¨³�o°�Á¨º°��´É��
(hematoma) Ä��¨oµ¤Á�ºÊ°�oª¥ Hirudex® cream �¹É�¤¸­nª��¦³�°��°��hirudin�­µ¦�̧Ê­�´�¤µ�µ�
�¨·�¡´��»r�Hirudo medicinalis�¤¸§��·Í�oµ��µ¦Â�È��́ª�°�Á¨º°�Ã�¥�nµ��¨Å��°��µ¦¥´�¥´Ê��thrombin�
( thrombin inhibitor) �µª́�¨³�3-4 �¦́Ê�Á�}�¦³¥³Áª¨µ�5 ª́��¡�ªnµ�¦̧¤�¸É¤¸­nª��¦³�°��°��hirudin�
¤¸�¦³­·��·£µ¡Ä��µ¦¦́�¬µ¦°¥�ÊÎµÅ�o�̧�ªnµ¥µ®¨°�°¥nµ�¤¸�́¥­Îµ�´��µ�­�·�·�(Stamenova, 
Marchetti & Simeonov, 2001) 
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�µ��µ¦���ª�ª¦¦��¦¦¤¡�ªnµ¤¸�µ¦«¹�¬µ�¹��¦³­·��·�¨�°�ª·�µ¤·�Á� 1 Ä�¦¼�Â���µ
�́��̧Ê 

Á°¨­´�Å�o�Îµ�µ¦«¹�¬µÄ��e�1993 Ä�Á¦ºÉ°��µ¦¨�£µª³Á¨º°�°°�Ä��·ª�µ�Â­�Â���Îµ¨µ¥�
(actinic purpura) �¦·Áª�®¨´�¤º°�oµ��ªµ�Â¨³�oµ��oµ¥�Ä�°µ­µ­¤´�¦�12 ���Ã�¥Ä�o�¦̧¤�¸É¤¸
­nª��­¤�°��0.8- 1% ª·�µ¤·�Á� 1�Á�¸¥��´�¥µ®¨°��Ã�¥Ä®o�µ�¦·Áª�®¨´�¤º°�oµ¥-�ªµ�Á�}�Å�Ã�¥
�µ¦­»n¤��µÁ�oµÂ¨³�n°��°��Ä�¦³®ªnµ��̧Ê®oµ¤Ä�o�¨·�£́��r�µ¤º°��·�°ºÉ���¦³Á¤·��¸É�2, 4 Â¨³�6 
­´��µ®r��oª¥£µ¡�nµ¥ ¡�ªnµ°µ­µ­¤´�¦�»���¨�¦³¥³Áª¨µÄ��µ¦®µ¥�µ�£µª³�ÊÎµÁ¨º°�°°�Ä��oµ�
�¸É�µ�¦̧¤ª·�µ¤·�Á� 1 Á¤ºÉ°Á�¦̧¥�Á�¸¥��´�¥µ®¨°��Å¤n¡��¨�oµ�Á�¸¥��°��¦̧¤ª·�µ¤·�Á�Ä��µ¦¦́�¬µ�
(Elson, 1996) 

Á°¨­´��(Elson, 1995) ¥´�Å�o«¹�¬µ�µ¦Ä�o�¦̧¤�¸É¤¸­nª��­¤�°�ª·�µ¤·�Á��1 % Ä��µ¦¦́�¬µ
¦°¥�ÊÎµ�¸É�¦·Áª�Â���°�°µ­µ­¤´�¦ �¹É�Á�}�¦°¥�ÊÎµ�µ��µ¦�¸�Á¨º°��°�°µ­µ­¤´�¦Á°�Á�oµ­¼n£µ¥Ä�
�´Ê��·ª®�́�Â¨³�´Ê�Ä�o�·ª®�́��(traumatic purpura)���¨°�°µ­µ­¤´�¦�6�����µ�¦̧¤ª·�µ¤·�Á� 1%�
ª́�¨³�2 �¦́Ê���¦·Áª�¦°¥�ÊÎµ�¸ÉÂ���oµ�®�¹É��­nª�Â��°̧��oµ�Å¤nÅ�o¦́��µ¦¦́�¬µÄ��Ç�¡�ªnµ�oµ��¸É�µ
�¦̧¤ª·�µ¤·�Á��1%�­µ¤µ¦�¨�¦³¥³Áª¨µ�µ¦Á�¸¥ª�ÊÎµ�µ����-���ª́��Á®¨º°Á¡¸¥���-��ª́�Å�o �µ��¨�µ¦
��¨°��̧Ê�­¦»�ªnµª·�µ¤·�Á�¦¼�Â���µ¤¸�¨�n°�µ¦®µ¥Å��°�Á¨º°��¸É°¥¼n£µ¥�°�®¨°�Á¨º°��Â�n
Å¤nÅ�o°�·�µ¥�¹��¨Å��µ¦°°�§��·Í�́��¨nµª 

�°��µ��̧Ê¥´�¤¸�µ¦«¹�¬µ�¹��¦³­·��·£µ¡Ä��µ¦¨�¦°¥Á�¸¥ª�ÊÎµ®¨´��ÎµÁ¨Á�°¦r¡´¨­r�µ¥�
(pulsed dye)�585 �µÃ�Á¤�¦ Ä®oÁ�·��ªµ¤�ÊÎµ�¸É�·ª®�́��¦·Áª�®¨´�­nª�¨nµ���Îµ�ª��5 ¦°¥�ÊÎµ�Â¨³�µ
�oª¥ª·�µ¤·�Á��¸É¤¸�ªµ¤Á�o¤�o��nµ�Ç�´��¦°¥�ÊÎµ�¸É�1 Å¤n�o°��µ�¦̧¤Ä��Ç, ¦°¥�ÊÎµ�¸É�2 �µ�¦̧¤ª·�µ¤·�Á� 
3%, ¦°¥�ÊÎµ�¸É 3 �µ�¦̧¤ª·�µ¤·�Á��5%, ¦°¥�ÊÎµ�¸É�4 �µ�¦̧¤ª·�µ¤·�Á��1% �¸É�­¤Á¦�·�°¨�0.15% ­nª�
¦°¥�ÊÎµ­»��oµ¥�µ�¦̧¤ª·�µ¤·�Á��1% �¸É�­¤Á¦�·�°¨�0.3 % �¨�µ¦«¹�¬µ¡�ªnµª·�µ¤·�Á���% �¸É¤¸�
����% Á¦�·�°¨��­¤�oª¥�³¤¸�ªµ¤­µ¤µ¦�Ä��µ¦¨��ªµ¤�ÊÎµÅ�oÁ¦Èª��´Ê��̧Ê°µ�Á�ºÉ°�¤µ�µ�Á¦�·�°¨�Îµ
Ä®oª·�µ¤·�Á�­µ¤µ¦�Á�oµ­¼n�·ª®�́�Å�o¤µ�¥·É��¹Ê� (Lou et al., 1999) 

�µ¦«¹�¬µ�¦̧¤�¸É�¦³�°��oª¥ª·�µ¤·�Á��5 % Ã�¥Ä®o�µ®¨´��µ¦¦́�¬µÁ­o�Á¨º°� °¥�¦·Áª�
Ä�®�oµ�oª¥�µ¦�ÎµÁ¨Á�°¦r¡´¨­r�µ¥�(pulsed dye)�585 �µÃ�Á¤�¦ Á¤ºÉ°Á�·�¦°¥�ÊÎµ�¦·Áª�Ä�®�oµÂ¨oª�
Ä®o°µ­µ­¤´�¦�µ¥µª·�µ¤·�Á� 5 %��¦¹É�®�oµ�oµ�®�¹É�Â¨³�µ¥µ®¨°��¦¹É�®�oµ�¸ÉÁ®¨º°�¡�ªnµÄ�®�oµ
�oµ��¸É�µ�¦̧¤ª·�µ¤·�Á��5 % ®¨´��ÎµÁ¨Á�°¦r¡´¨­r�µ¥�³¤¸�µ¦®µ¥�°�¦°¥�ÊÎµÁ¦Èª�ªnµ�oµ��¸É�µ¥µ
®¨°��(Shah et al., 2002) 
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��³�¸É�µ¦«¹�¬µ�°�Ã�Âª��Ã�Å��Ã�Ã��¸Â¨³�¸¤¸�̧�(Kovacs, Bodai, Dobozy�& Kemeny, 
2004)��ÎµÄ®oÁ�·��»�Á¨º°�°°��¸ÉÂ���°�°µ­µ­¤´�¦�10 ����oª¥Á�¦ºÉ°��suction �¼��·ªÁ�}�Áª¨µ�µ��
60 ª·�µ�¸�Â¨³Ä®o�µ�¦̧¤ª·�µ¤·�Á�����ªµ¤Á�o¤�o������� Á�¸¥��´�¥µ®¨°���¦³Á¤·��»�Á¨º°�°°��oª¥
�µ¦�́��¡�ªnµ�¦̧¤ª·�µ¤·�Á��0.5% ­µ¤µ¦��nª¥¨��Îµ�ª��»�Á¨º°�°°� (petechiae) �¸ÉÂ��Å�o�̧�ªnµ
¥µ®¨°�Á¡¸¥�Á¨È��o°¥��¹É�Å¤nÂ���nµ��´�°¥nµ�¤¸�́¥­Îµ�´��µ�­�·�· Ä��µ¦«¹�¬µ�̧ÊÃ�Âª��Â¨³��³
�¨nµªªnµ��µ¦�¸ÉÅ�o�¨�̧�ªnµÁ¡¸¥�Á¨È��o°¥�°µ�Á�ºÉ°�¤µ�µ��¸É�ªµ¤Á�o¤�o��°�ª·�µ¤·�Á��o°¥�ªnµ
�µ¦«¹�¬µ°ºÉ��Ç��¸É�nµ�¤µ��¹É��o°��Îµ�µ¦��¨°�Á¡ºÉ°¡·­¼��r�n°Å� 

¨·ª Â¨³��³Å�o�Îµ�µ¦«¹�¬µÁ�¦̧¥�Á�¸¥��¦³­·��·�¨�°��µ¦¨�¦°¥�ÊÎµ¦³®ªnµ��¸Ê�¹Ê��arnica 
20% �¸Ê�¹Ê�ª·�µ¤·�Á��5%, �¸Ê�¹Ê�ª·�µ¤·�Á�1% �­¤Á¦�·�°¨�0.3%�Â¨³¥µ®¨°���µ¦°¥�ÊÎµ�¸ÉÁ�·��µ�
Á¨Á�°¦r¡´¨­r�µ¥�(pulsed dye)�595 �µÃ�Á¤�¦ Á�}�Áª¨µ�2 ­´��µ®r��¦³Á¤·��oª¥£µ¡�nµ¥�Â¡�¥r�¼oÅ¤n
Á�¸É¥ª�o°��´¥�µ�ª·�́¥�Â¨³�VAS ¡�ªnµ�¸Ê�¹Ê��arnica�20% ­µ¤µ¦�¦°¥�ÊÎµÅ�o�̧�¸É­»��­nª�ª·�µ¤·�Á��ªµ¤
Á�o¤�o�­¼��5% ¤¸�¦³­·��·�¨Ä��µ¦¨�¦°¥�ÊÎµÅ�o�̧Å¤nÂ���nµ��µ� 20% arnica�°¥nµ�¤¸�́¥­Îµ�´� Â¨³
ª·�µ¤·�Á��ªµ¤Á�o¤�o�­¼��³¨�¦°¥�ÊÎµ�̧�ªnµª·�µ¤·�Á�Ä��ªµ¤Á�o¤�o��ÉÎµ�(Leu et al., 2010) 

Â�n­Îµ®¦́��µ¦«¹�¬µª·�µ¤·�Á�¦¼�Â���µÁ¡ºÉ°�µ¨�¦°¥�¨ÊÎµÄ�o�µ¤¸Á¡¸¥��µ¦«¹�¬µÁ�̧¥ª��º°�
�µ¦«¹�¬µÄ����̧É�»i��Îµ�ª��57 ���¸É¤¸�{�®µ¦°¥�¨ÊÎµÂ¨³¦·Êª¦°¥¦°��ª��µ�Ã�¥Ä®o�µÁ�¨�¸É¤¸
­nª��¦³�°��°��ª·�µ¤·�Á����%,�Á¦�·�°¨��%,�ª·�µ¤·��¸�����%�Â¨³�ª·�µ¤·�°̧�����%�Á�}�¦³¥³Áª¨µ�
��­´��µ®r¡�ªnµ°µ­µ­¤´�¦ 41 ���µ��57 ����·�Á�}�¦o°¥¨³�72 ¦¼o­¹�¦°¥�¨ÊÎµÄ�o�µÂ¨³¦·Êª¦°¥¨�
�o°¥¨��(Mitsuihi et al., 2004) �¹É�Ä��µ¦«¹�¬µ�̧ÊÄ�oÁ�¨�¸É¤¸­nª��¦³�°��°�¥µ®¨µ¥��·��¹�Å¤n
­µ¤µ¦��°��¦³­·��·�¨�¸ÉÂ�o�¦·��°�ª·�µ¤·�Á�Ä�¦¼�Â���µÅ�o�°̧��´Ê��µ¦«¹�¬µ�̧ÊÅ¤n¤¸�¨»n¤�ª��»¤ 
¦ª¤�¹��µ¦�¦³Á¤·�ª́�¦°¥�¨ÊÎµÄ�o�µ�oª¥£µ¡�nµ¥�Â¨³�visual analog scale  

¨¼Ã��(Lupo, 2001) �¨nµªÅªoªnµª·�µ¤·�Á�¦¼�Â���µ�nª¥¨�¦³¥³Áª¨µ�ÊÎµ�°��·ª®�́� (speeding 
the resolution of bruising)��́�Á®È�Å�o�µ��µ¦«¹�¬µ�¸É�nµ�¤µ��́��́Ê�Â­��ªnµª·�µ¤·�Á��1 Ä�¦¼�Â��
�µ¤¸�ªµ¤­µ¤µ¦�Ä��µ¦�nª¥­¨µ¥�extravasated blood Ä��·ª®�́�Å�o��¹É�­°��¨o°��´�­µÁ®�»®�¹É��¸É
�ÎµÄ®oÁ�·�¡¥µ�·­£µ¡�°��ICHOR �º°Á­o�Á¨º°��¦·Áª�¦°��ª��µ¤¸�µ¦Á¡·É¤£µª³�µ¦¦́Éª�¹¤�nµ� 
(vascular permeability)�Á�·�Á�}��µ¦�´É��°�­µ¦Á¨º°��°�Á­o�Á¨º°��(Postinflammatory hemodynamic 
congestion) �́��́Ê�ª·�µ¤·�Á�¦¼�Â���µ�nµ�³¤¸���µ�Ä��µ¦�nª¥¦́�¬µ£µª³�Idiopathic cutaneous 
hyperchromia of the orbital region (ICHOR)�Å�o 
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�µ�ª·�́¥Ä�Á�·���¨°��¦́Ê��̧Ê�³Ä�o 5 % ª·�µ¤·�Á��1��¹É�¤¸�ªµ¤Á�o¤�o�­¼��¹Ê��ªnµ�¸ÉÁ�¥«¹�¬µ
¤µÄ��µ¦¦́�¬µ¦°¥�¨ÊÎµ�¦·Áª�¦°��ª��µ�Â¨³Á�¦̧¥�Á�¸¥��´�¥µ®¨°���Îµ�µ¦ª́�¦°¥�¨ÊÎµ�¦·Áª�
¦°��ª��µ�oª¥Á�¦ºÉ°�¤º°�¸ÉÁ�ºÉ°�º°Å�o��³�ÎµÄ®o�¦µ��¹��¦³­·��·�¨�°�ª·�µ¤·�Á�Ä�¦¼�Â��¥µ�µ�¸É
�´�Á���¹Ê��Â¨³°µ��³Á�}�Â�ª�µ�Ä��µ¦�nª¥¦́�¬µ¦°¥�¨ÊÎµ�¦·Áª�¦°��ª��µ�n°Å� 

2.5 ª·�µ¤·�°̧ (Vitamin E) 

ª·�µ¤·�°̧Á�}�ª·�µ¤·��¸É¨³¨µ¥Ä�Å�¤´��¡�Å�o�8 ¦¼�Â��Ä��¦¦¤�µ�·�Å�oÂ�n�á,â,,- 
Tocopherol Â¨³�á,â,,- Tocotrienol Ã�¥�´Ê��4 ¦¼�Â���°��tocopherol Â���nµ��´��¸ÉÂ��
�¦³�°�Ä�­¼�¦Ã�¦�­¦oµ��º°Á¤��·¨�¦»p��(methyl groups) Ã�¥�á�¤¸�3 ,â Â¨³�¤¸�2 , ¤¸�1 �¦»p� 
¦¼�Â���¸É¤¸¤µ��¸É­»�Ä�¦nµ��µ¥¤�»¬¥r�Â¨³¤¸�ªµ¤Â¦� (potent) ¤µ�­»��º°�alpha-tocopherol (á- 
Tocopherol) (Nachbar, 1995) ­¼�¦Ã¤Á¨�»¨�C29H50O2�Â¨³­¼�¦Ã�¦�­¦oµ��́�¦¼� 

 

£µ¡�̧É�2.10 �­¼�¦Ã�¦�­¦oµ��°�ª·�µ¤·�°̧�(á- Tocopherol ) 

ª·�µ¤·�°̧¡�Ä�°µ®µ¦®¨µ¥��·��Á�n���´Éª�nµ�Ç��ÊÎµ¤´�¡º���oµªÃ¡���¨·�£́��r�µ��¤�Â¨³
�́�Ä�Á�¸¥ª�Á�}��o��Á�ºÉ°��µ�ª·�µ¤·�°̧�¸É¡�Ä�Á�ºÊ°Á¥ºÉ°¤�»¬¥r�́Ê��¡�¤µ��¸ÉÁ¥ºÉ°®»o¤Á�¨¨r�¤¸®�oµ�¸É
���j°�Á�¨¨r�µ��µ¦�Îµ¨µ¥�°�°�»¤¼¨°·­¦³�(Protects cell membranes from peroxidation and 
scavenges free radicals) (Baumann, 2009) �°��µ��̧Êª·�µ¤·�°̧¥´�¡�Ä��·ª®�́��°�­´�ªrÁ¨¸Ê¥�¨¼�
�oª¥�¤�oª¥�¤¸®�oµ�¸ÉÁ�}�­µ¦�oµ�°�»¤¼¨°·­¦³Â¨³���j°��·ª®�́� ¡�¤µ��¸É�´Ê� Stratum corneum 
(Manela-Azulay & Bagatin, 2009)� 

¤¸®¨´��µ�¡�ªnµ�µ¦�¸É�·ª®�́�­´¤�́­­µ¦�n°°�»¤¼¨°·­¦³ Á�n��¦́�­¸°́¨�¦µÅªÃ°Á¨�¤µ��́Ê�
�³�ÎµÄ®oÁ�·��µ¦¡¦n°�ª·�µ¤·�°̧°¥nµ�¤¸�́¥­Îµ�´� (Packer & Valacchi, 2002) �µ¦«¹�¬µ�¹�ª·�µ¤·�°̧
��·��µÄ��·ª®�́�®�¼�¡�ªnµ¦³�́��°�ª·�µ¤·�°̧Ä��·ª¨�¨��¹��50% Á¤ºÉ°�Îµ®�¼¤µÃ��¦́�­¸°́¨�¦µÅª
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Ã¨Á¨��µ��5 �´ÉªÃ¤��(Fuchs et al., 1989) �¹É��µ¦�¸É¤¸¦³�́�ª·�µ¤·�°̧�(Tocopherol) Â¨³­µ¦�oµ�
°�»¤¼¨°·­¦³�ÉÎµ¨�Ä��·ª®�́���³Á�}��́ª�n��°��¹��µ¦Á�·���·�·¦·¥µ¨¼�Ã�n°°��·Á��´É��°�­µ¦°�»¤¼¨
°·­¦³�(Free radical chain oxidation) Â¨³�Singlet oxygen dependent oxidation (Yamamoto, 2001)  

�µ¦«¹�¬µ¡�ªnµ­µ¦°�»¤¼¨°·­¦³ (ROS) �³¨��µ¦­¦oµ�Á­o�Ä¥�°¨¨µÁ�� (collagen)�Â¨³
Á¡·É¤�µ¦­¦oµ�Å�¨Ã�°³¤·Ã�Å�¨Â���(GAGs) �¹É�Á�oµÅ�o�´��¦³�ª��µ¦�¦µ�µ��·ª®�́��¸ÉÁ�·��µ�
Â­�Â���(Photoaging) ­µ¦�oµ�°�»¤¼¨°·­¦³°́�Å�oÂ�n�ª·�µ¤·�°̧�(alpha-tocopherol) �³�nª¥�j°��´�
�µ¦Á�·�­µ¦°�»¤¼¨°·­¦³�¸É�³Å�¨�Á­o�Ä¥�°¨¨µÁ��Â¨³Â¨³Á¡·É¤Å�¨Ã�­°³¤·Ã�Å�¨Â���(GAGs)�
(Tanaka, Okada, Konishi & Tsuji, 1993) �°��µ��µ¦�µª·�µ¤·�°̧�³�nª¥�j°��´��µ¦�Îµ¨µ¥�°�
Á­o�Ä¥�°¨¨µÁ��Â¨oª�¥´��nª¥�¦³�»o��µ¦­¦oµ�Á­o�Ä¥�°¨¨µÁ��­°��¨o°��´��µ¦«¹�¬µÁ¦ºÉ°��µ¦¨�
Á¨º°�¦·Êª¦°¥�Ã�¥�µª·�µ¤·�°̧Ä�¦¼��5% tocopherol Ä�®�¼�n°��Îµ¤µ�µ¥Â­�°́¨�¦µÅªÃ°Á¨��¸�
¡�ªnµ®µ��µª·�µ¤·�°̧­µ¤µ¦�¨��ªµ¤¦»�Â¦�Ä��µ¦Á�·�¦·Êª¦°¥Å�o�75% (skin wrinkling) Â¨³¨�
Ã°�µ­�µ¦�n°�́ª�°�Á�ºÊ°�°��·ª®�́�Å�o (skin tumor incidence)�(Bissett, Chatterjee & Hannon, 
1990)� 

�µ¦«¹�¬µ�°�Á¤Á¥°¦r�(Mayer) Á¦ºÉ°�¦·Êª¦°¥Ä����Ã�¥��Ä®o�µ�¦̧¤�¸É¤¸­nª��¦³�°��°��
5%-8% tocopherol Á�}�Áª¨µ 4�­´��µ®r¡�ªnµ¦·Êª¦°¥�ºÊ��¹Ê���·ªÁ¦̧¥��¹Ê�Á¤ºÉ°Á�¦̧¥�Á�¸¥��´�¥µ®¨°��
(Mayer, 1993) 

ª·�µ¤·�°̧�nª¥���j°��·ª®�́��µ�£µª³Á�¦̧¥�°°��·Á��´É��(Oxidative stress) �¹É�¤¸�µ¦�¦³�»o�
�µ�Â­�Â���(Photoaging) Á�ºÉ°��µ�ª·�µ¤·�°̧¤¸§��·Í�oµ�°�»¤¼¨°·­¦³(potent antioxidant)�­µ¤µ¦�
®¥»�¥´Ê��µ¦�Îµ�µ��°�¨·�d�Á¡°¦r¦°��·Á��´É��(lipid peroxidation) �¸ÉÁ�·��µ�¦́�­¸°́¨�µÅªÃ°Á¨�Å�o�
(UV irradiation)�(Nachbar, 1995) �¹É�­°��¨o°��´��µ¦«¹�¬µÃ�¥Ä®o¦́��¦³�µ�ª·�µ¤·�°̧������
°·�Á�°¦rÁ��´�Â�¨¥¼�·��(IU) �»�ª́�Á�}�Áª¨µ���­´��µ®r�³�nª¥Ä®oÁ¡·É¤�nµ�¦·¤µ�Â­��¸É�o°¥�¸É­»��¸É�Îµ
Ä®oÁ�·�°µ�µ¦Â���¸É�·ª®�́��°¥nµ�¤¸�́¥­Îµ�´��(Minimal erythema dose; MED) �µ�����Á�}�����¤·¨¨·
�¼¨�n°�µ¦µ�Á���·Á¤�¦�(Mireles, Galindo, Huerta & Trujillohernández, 2002)  

Å¤nÁ¡¸¥�Â�n¦¼�Â��¦́��¦³�µ�Á�nµ�́Ê��¸É�nª¥Ä®o�·ª���n°Â­�°́¨�¦µÅªÃ°Á¨�¤µ��¹Ê���µ¦
�µª·�µ¤·�°̧�¸É�·ª®�́�¤�»¬¥r��È�ÎµÄ®o�·ª®�́�¤¸�ªµ¤���n°Â­��Â¨³¤¸�ªµ¤Â���o°¥�ªnµ�·ª�¸ÉÅ¤n�µ
ª·�µ¤·�°̧Á¤ºÉ°Á�¦̧¥�Á�¸¥��µ¦�µ¥¦́�­¸°»¨�µÅªÃ°Á¨�Ä���µ�Á�nµ�´��¤¸�µ¦«¹�¬µ��¨°�Ä�®�¼Ã�¥
Ä®o�µ�5% alpha- tocopherol ¡�ªnµ¤¸�¦³­·��·£µ¡Ä��µ¦¨��UV-induced pigmentation Ã�¥¡�ªnµ
­µ¤µ¦��´��ªµ��µ¦�Îµ�µ��°�Á°�Å�¤r�tyrosinase �nª¥¥´�¥´Ê��µ¦­¦oµ�Á¤È�­¸Å�o�(Burke et al., 2000) 
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�°��µ��̧Êª·�µ¤·�°̧¥´�¤¸§��·Í¨��µ¦°́�Á­� (anti-inflammatory) Ã�¥¨��µ¦­¦oµ�­µ¦
°́�Á­� ¡¦°­�¦µÂ���·�°̧2 (Prostagladin E2)�Â¨³�nª¥­n�Á­¦·¤�µ¦­¦oµ�­µ¦�oµ��µ¦°́�Á­���º°�
°·�Á�°¦·ª�·�2 (Interleukin-2) °̧��oª¥�(Diplock, Xu & Yeow, 1989) 

�µ¦Ä�oª·�µ¤·�°̧Ä�¦¼�Â���µ�n°��oµ��¨°�£́¥�°µ�¤¸°µ�µ¦¦³�µ¥Á�º°�Å�oÃ�¥¡�¨´�¬�³
Á�}��contact urticaria, eczematous dermatitis Â¨³erythema multiform-like reactions (Hunter & 
Frumkin, 1991) Â�n¡��¨�oµ�Á�¸¥�¡�Å�o�o°¥�(Thiele, Ekanayake-Mudiyanselage & Hsieh, 2005)  

�{��»�´�ª·�µ¤·�°̧Å�o�¼��Îµ¤µ�­¤Ä��¨·�£́��r�³¨°ª́¥Á�}��Îµ�ª�¤µ���´Ê��̧ÊÁ�ºÉ°��µ�
ª·�µ¤·�°̧¤¸�»�­¤�´�·Á�}�­µ¦�oµ�°�»¤¼¨°·­¦³�¨��µ¦°́�Á­���³¨°�µ¦�Îµ¨µ¥�°¨¨µÁ���Ä®o�ªµ¤
�»n¤�ºÊ��¦ª¤�¹�¨�Á¨º°�¦·Êª¦°¥�Ã�¥®µ��­¤ª·�µ¤·�°̧Ä�¦¼��alpha- Tocopherol��³­µ¤µ¦��¼��¹¤Á�oµ
­¼n�·ª®�́�Å�o�̧�ªnµ�tocopherol ester (Alberts et al., 1996)� 

ª·�µ¤·�°̧Ä��¨·�£́��r�³¨°ª́¥¤¸�́Ê�Â�n�ªµ¤Á�o¤�o��0.1% Å����¹��20%�Â�n�{��»�´�¥´��µ�
�µ¦«¹�¬µ�¹��¦³­·��·�¨Ä��oµ��nµ��Ç�ª·�µ¤·�°̧Á¤ºÉ°Ä�oÄ���µ��ªµ¤Á�o¤�o�Â���nµ��´���µ��µ¦
���ª�ª¦¦��¦¦¤ª·�µ¤·�°̧Ä�¦¼�Â���µ�¸É¤¸®¨´��µ�­�́�­�»�Ä��µ�ª·�́¥­nª�Ä®�n�³¤¸�ªµ¤
Á�o¤�o��́Ê�Â�n�5% - 8% 

Ä��¨·�£́��r�¸ÉÄ�o�¦·Áª�¦°��ª��µ��·¥¤�­¤ª·�µ¤·�Á�n���¸ Â¨³°̧��Îµ�ª�Á¨È��o°¥�Ã�¥
­nª�Ä®�n�­¤�¦³¤µ��0.02�%�-�1% (Boxrud & Monica, 2006)��°�Á®�º°�µ��¦³Ã¥��r�oµ�°�»¤¼¨
°·­¦³Ä��·ª®�́�Â¨oª�ª·�µ¤·�Á®¨nµ�̧Ê¥´��nª¥Á¡·É¤�shelf life �°��¨·�£́��r��Îµ®�oµ�¸É­µ¦�´��¼��®¦º°�
antioxidant preservatives (Polati, Gosetti & Gennaro, 2007)��¹É��nª¥¨���·�·¦·¥µ°°��·Á��´É��¨�
�ªµ¤Á®¤È�®º� (rancidity) Ã�¥Á�¡µ³°¥nµ�¥·É��¨·�£́��r�¦³Á£��ÊÎµ¤´��Â¨³Âª��r��ÎµÄ®o�¨·�£́��r¤¸
�ªµ¤���́ª�¹Ê��(stabilize) Â¨³�antioxidant preservatives �n°Ä®oÁ�·��µ¦¦³�µ¥Á�º°�®¦º°Â¡oÅ�o�o°¥
�ªnµ­µ¦�´��¼��¸É­´�Á�¦µ³®r�¹Ê��(synthetic preservatives) °̧��oª¥�(Klock, 2007) 

Ä��µ¦«¹�¬µ�̧ÊÁ�ºÉ°��oª¥¥µ�oµ�ª·�µ¤·�Á��Â¨³¥µ®¨°��nµ�¤¸­nª��¦³�°��°�ª·�µ¤·�°̧Ä�
¦¼��°��alpha-tocopherol 0.05% �´Ê��̧Ê�¼oª·�́¥Á®È�ªnµ�µ¦�µª·�µ¤·�°̧��nª¥Á¡·É¤�ªµ¤�»n¤�ºÊ�Ä��·ª®�́��
(Stratum corneum hydration) Â¨³Á¡·É¤�ªµ¤­µ¤µ¦��°��·ª®�́�Ä��µ¦�´�Á�È��ÊÎµ�(enhance water-
binding capacity) (Manela-Azulay & Bagatin, 2009)�°̧��´Ê�¥µ�oµ�ª·�µ¤·�Á��Â¨³¥µ®¨°��¸ÉÄ�oÄ�
�µ¦�Îµ�µ�ª·�́¥�¦́Ê��̧Ê¤¸¨´�¬�³Á�}��ÊÎµ¤´�Á®¨º°�Ä­�(oily substance) �j°��´��µ¦¦³Á®¥�°��ÊÎµÄ��·ª�
�¹É��»�­¤�´�·�̧Ê°µ��³Á�}�­nª��¸É�ÎµÄ®o¦·Êª¦°¥¦°��ª��µ�¸ÉÅ¤n¨¹�¤µ�Ä®o�µ�¨�Å�o�Ä��µ�ª·�́¥�̧Ê�¹�Å�o
ª́��¦³Á¤·�Á¦ºÉ°�¦·Êª¦°¥�¦·Áª�¦°��ª��µ�oª¥ 
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2.6 Á�¦ºÉ°�ª´�Á¤È�­ ̧(colorimeter) 

   Colorimeter ®¦º°�Chromameter �º°Á�¦ºÉ°�¤º°ª́��µ��·ª®�́��ª́�¦³�́�­¸�·ª®�́��Ã�¥Ä�o
®¨´��µ¦­³�o°�Â­� (reflectance)�Á�n�Á�̧¥ª�´��¸É�µ¤°�Á®È���´Ê��̧Ê�³¤¸�Pulsed xenon arc lamp Á�}�
Â®¨n��ÎµÁ�·�Â­��Îµ�ª��2 ®¨°� (Baumann, 2009, p. 337) 

Ä��µ�ª·�́¥�̧Ê�³Ä�o�&RORULPHWHU�&0����G��¹É�®́ªª́�¤¸��µ�Á­o��nµ�«¼�¥r�¨µ������
Á���·Á¤�¦��nª�Ä��µ¦ª́��°�Â­��(Wavelength) °¥¼nÄ��nª��360-740 �µÃ�Á¤�¦��ªµ¤�¸ÉÄ��µ¦ª́� 
(wavelength pitch) �»� 10��µÃ�Á¤�¦�­µ¤µ¦�Ä®o�nµ�°�Â­��(photometric Range) Å�oÄ��nª��0-
175% Â¨³Ä®o¦µ¥¨³Á°̧¥��(resolution) �¹��0.01% �ªµ¤Á�¸É¥��¦�Ä��µ¦ª́��(repeatability) Ä��µ¦ª́�
Ã�¥Ä�oÂ�n��¦́�­¸�µª�(white calibration plate) ª́� 30 �¦́Ê��Ä�o�nª�Ä��µ¦ª́��»�Ç�10�ª·�µ�¸�Ä®o�nµ
Á�¸É¥�Á��¤µ�¦�µ��Spectra Reflectance Å¤nÁ�·��0.1% (Konica Minoltra colorimeter standard with 
software, n.d., pp. 1-20) 
  �́ªÁ�¦ºÉ°�­µ¤µ¦�Â­���¨®�nª¥�µ¦ª́��(Color space)�Å�o®¨µ¥¦³��Ä��µ¦°nµ��nµ�°�­¸
�µ¤¤µ�¦�µ��CIE (Commission International d�Eclairage) Á�n�¦³���µ¦ª́��L* a* b*� 

 L* a* b* system �º°��nµ�¸ÉÂ­���¨ª́�Å�o°°�Á�}��3 Â�� (axis)�®¦º° 
   �nµ�L* ®¦º°�luminance�Â­���¹��nµ�ªµ¤�¦³�nµ��ÎµÁ¦̧¥�Å��¹��µª� 
   Ã�¥ total black (L* = 0) to total white (L* = 100) 
   �nµ�a* Â­���nµ­¸Â��Å�Á�¸¥ª�(red-green axis) 
   Ã�¥�positive a* = red negative a* = green  
   �nµ�b* Â­���nµ­¸Á®¨º°�Å�¢jµ (yellow-blue axis) 
   Ã�¥�positive b* = yellow negative b* = blue  
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£µ¡�̧É�2.11 � �¨®�nª¥�µ¦ª́�Ä�¦³���µ¦°nµ��nµ�°�­¸�µ¤¤µ�¦�µ��CIE (Commission 
 International d�Eclairage) 

2.7 Á�¦ºÉ°�ª´�¦·Êª¦°¥�(Visioscan) 

Visioscan Á�}�Á�¦ºÉ°�¤º°�¸É­µ¤µ¦�ª́��nµ�¸ÉÄ�o°oµ�°·��¹��ªµ¤¨¹��°�¦·Êª¦°¥Å�oÃ�¥�¦��Ä�
�µ�ª·�́¥�̧ÊÄ�oÁ�¦ºÉ°�¤º°�Visioscan® VC98 �¦³�°��oª¥­nª��nµ��Ç�(CK electronic GmbH, n.d.) 
�́��̧Ê 

1. Dimensions 118*56*48 Á���·Á¤�¦ 
2. �ÊÎµ®�́��250 �¦́¤ 
3. Image size 6*8 ¤·¨¨·Á¤�¦ 
4. Resolution 640*480 pixel on PC screen 
5. Light source UVA (340-400 nm, peak at 375 nm) 
6. Video sensor 1/3� CMOS chip 
7. Power supply 100-240 V AC, 0.3 A, 50 � 60 Hz 
8. Video digitalization unit: Image transfer via FireWire, Interface USB 

Á�¦ºÉ°�¤º°�̧ÊÄ�o�video sensor chip ��·�¡·Á«¬�¸É¤¸�Îµ¨´��¥µ¥­¼�¤µ��¤¸�Ultaviolet A Á�}�
Â®¨n��ÎµÁ�·�Â­���¹É�°¥¼nÄ��¨n°�¡¨µ­�·�Á¨È��Ã�¥Ä��¨n°�¡¨µ­�·�Á¨È��¦³�°��oª¥�halogenated 
lamp �¹É��¦³�°��oª¥Â­��halogen 2���·��°¥¼nÄ��·«�µ��¦��oµ¤�´��¸É�nª¥Ä®o�ªµ¤­ªnµ�Â�n�·ª®�́�
Å�o�´Éª�¹��Â­��̧ÊÅ�o�́��µ¦­³�o°�Â­��¸ÉÅ¤n�o°��µ¦°°�Å���ªµ¤Á�o¤�°�Â­��¸É�ªµ¤�ªoµ�Â¨³�ªµ¤
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¨¹��¸É�nµ��´��³Å¤nÁ�nµ�´��Â¨³�CCD camera �³¦́�Â­��¸É­³�o°�°°�Â¨oª�ÎµÅ�Â�¨Á�}��ªµ¤�ªoµ�
�ªµ¤¨¹�Ã�¥¤¸®�nª¥Á�}��¦¦��̧�(index) 

®¨´��µ��́Ê�Á�¦ºÉ°��³Ä�o�SELS program (surface evaluation of living skin) Ä��µ¦�Îµ�ª��
surface parameter Á¡ºÉ°�ÎµÅ��Îµ�ª��nµ�́ªÂ�¦�nµ��Ç��n°Å���́ª°¥nµ�Á�n� 

Skin wrinkle (SEw) Á�}��nµ�¸É�Îµ�ª��µ�°́�¦µ­nª��nµÁ�¨¸É¥�°�¦·Êª¦°¥�´Ê��¦·¤µ�Â¨³�ªµ¤
�ªoµ�Ä�Â�ª�́Ê�Â¨³Â�ª�°��Á�}��o� 

�¹É�Ä��µ�ª·�́¥�̧ÊÅ�oÄ�o�Visioscan® VC98�Â¨³Ä�o�program �̧ÊÄ��µ¦�Îµ�ª��nµ�nµ��Ç�Ã�¥Ä�o
�nµÁ�¨¸É¥�°��SEw �µ��µ¦�nµ¥¦¼��·��n°�´��3 ¦¼��Ä��¦·Áª�Á�̧¥ª�´� 

Á�¦ºÉ°�¤º°�̧Ê¤¸�reproducibility function Ã�¥ª́��¸É�¦́Ê��È�³Å�o�nµÄ�¨oÁ�¸¥��´��Â¨³¤¸�o°�̧�́��̧Ê�º° 
1. ­µ¤µ¦��Îµ�µ¦ª́����·ª®�́�Å�oÃ�¥�¦��Ã�¥Å¤n�o°�Ä�o�skin replica Â��Á�¦ºÉ°�¦»n�

Á�·¤�¹É�¤¸�ªµ¤¥»n�¥µ�Ä��µ¦Á�¦̧¥¤ silicon Â¨³Á­¸¥�nµÄ�o�nµ¥­¼� 
2. ­µ¤µ¦�Á�È��o°¤¼¨ÅªoÄ��µ��o°¤¼¨�Â¨³­µ¤µ¦��Îµ¤µª·Á�¦µ³®r£µ¥®¨´�Å�o 
3. ­µ¤µ¦��Îµ�ª�Å�o�¸¨³®¨µ¥�́ªÂ�¦Ä�Áª¨µÁ�̧¥ª�´� 
4. ­µ¤µ¦�¡·¤¡r�o°¤¼¨°°�¤µÅ�o 
5. ­µ¤µ¦�­¦oµ�Á�}�£µ¡�3�¤·�·Å�oÄ�Áª¨µ�¦³¤µ��2 �µ� ̧
6. ¤ ̧filter function Á¡ºÉ°�¦́��¦»��»�£µ¡�°�¦¼�Å�o 



 

 
���¸É�3 

¦³Á�¸¥�ª·�¸ª·�́¥ 

3.1 ª·�̧�µ¦ª·�´¥ 

3.1.1 �¦³�µ�¦Â¨³�¨»n¤�´ª°¥nµ��̧ÉÄ�oÄ��µ¦ª·�´¥ 
�¼o�¸É¤µ¦́��µ¦¦́�¬µ¦°¥�¨ÊÎµ¦°��ª��µ�¸ÉÃ¦�¡¥µ�µ¨¤®µª·�¥µ¨´¥Â¤n¢jµ®¨ª��¦»�Á�¡¤®µ��¦�

�Îµ�ª��52 �� 
3.1.2 �µ¦Á¨º°��¨»n¤�´ª°¥nµ� 

3.1.2.1 Á���r�µ¦�´�Á¨º°�°µ­µ­¤´�¦Á�oµ¦nª¤�µ¦«¹�¬µ (inclusion criteria) 
1. ¤¸°µ¥»�́Ê�Â�n�20�� 55 �e�Å¤n�Îµ�´�Á¡«�fitzpatrick skin type II � IV�­»�£µ¡

Â�È�Â¦� 
2. ¦́��¦µ��o°¤¼¨�Á�oµ¦nª¤Ã�¦��µ¦ª·�́¥�oª¥�ªµ¤­¤´�¦Ä��Â¨³¨�¨µ¥¨´�¬�r

°́�¬¦Ä�Ä�¥·�¥°¤¦́��µ¦¦́�¬µ��inform consent) 
3. ¤¸¦°¥�¨ÊÎµ�¦·Áª�¦°��ª��µ°¥nµ��o°¥�o°�¤¸�ªµ¤Â���nµ��°��nµ�L* �µ¤

�o°�Îµ®���¸É��¨�ÅªoÁ�ºÊ°��o� 
4. ­µ¤µ¦�Ä�o�¨·�£́��r�µ�¦·Áª�¦°��ª��µ�µ¤�¸ÉÂ¡�¥r�́�Ä®oÁ�nµ�́Ê���¨°�

¦³¥³Áª¨µ�12 ­´��µ®r 
5. ®µ�Á�¥Ä�o�¨·�£́��r�µ�¦·Áª�¦°��ª��µÁ¡ºÉ°¨�¦°¥�¨ÊÎµ®¦º°¦·Êª¦°¥�¦·Áª�

¦°��ª��µ¤µ�n°���o°�®¥»��µ¦¦́�¬µÁ�·¤Â¨oª°¥nµ��o°¥�1�Á�º°� 
6. ­µ¤µ¦����·�ª́�¦�¦³�Îµª́�Á�·¤�°µ®µ¦��µ¦�»¤�ÎµÁ�·��Â¨³�µ¦Ä�o�¨·�£́��r°ºÉ�

Ä�Á�·¤�´�­nª�°ºÉ��°�Ä�®�oµ°µ­µ­¤´�¦�Å�o�¨°�¦³¥³Áª¨µ�12 ­´��µ®r 
7. Å¤nÁ�¥�Îµ�µ¦¦́�¬µ�oª¥�ÎµÁ¨Á�°¦rÁ¡ºÉ°¨�¦°¥�¨ÊÎµÄ�o�µ ¦·Êª¦°¥¦°��ª��µ�®¦º°

®¥»��µ¦¦́�¬µÁ�·¤Â¨oª°¥nµ��o°¥�6�Á�º°� 
8. Å¤nÁ�¥¦́�¬µ¦·Êª¦°¥¦°��ª��µ�oª¥�µ¦�¸�Ã��¼¨·�¼¤�°��·��®¦º°®¥»��µ¦¦́�¬µ

Á�·¤Â¨oª°¥nµ��o°¥�1 �e 

id934281 pdfMachine by Broadgun Software  - a great PDF writer!  - a great PDF creator! - http://www.pdfmachine.com  http://www.broadgun.com 
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9. Å¤nÁ�¥�¸��°¨¨µÁ�� �¦³Á£��Semipermanent ®¦º°�Nonpermanent �¦·Áª�
¦°��ª��µ/Ä�o�µ�®¦º°®¥»��µ¦¦́�¬µÁ�·¤Â¨oª°¥nµ��o°¥�́�Å�°̧��6�Á�º°�®¨´��µ�ª́��¸É¥µ®¤�§��·Í
Â¨oª� 

3.1.2.2 Á���r�µ¦�´�Á¨º°�°µ­µ­¤´�¦°°��µ��µ¦«¹�¬µ (Exclusion criteria) 
1. ¤¸��·�·¦·¥µÂ¡o¥µª·�µ¤·�Á�/ª·�µ¤·�°̧®¦º°­nª��¦³�°�°ºÉ�Ç 
2. �́Ê��¦¦£r�®¦º°Ä®o�¤�»�¦ 
3. �¼o�¸É¤¸¦°¥�¨ÊÎµ�¦·Áª�¦°��ª��µÃ�¥Á�·��µ�Á�µ�°��»�Å�¤´��®¦º°¦n°��ÊÎµ�µ�

  
4. �¼o�¸É¤¸¦°¥Ã¦��»���·��¦·Áª�Ä�o�µ�Á�n� �µ¦�·�Á�ºÊ° �ºÉ�Â¡o�¤³Á¦È��·ª®�́�� jµ�

�µ��Á�}��o� 
5. �¼o�¸É¦́��¦³�µ�¥µ�¸ÉÁ�¸É¥ª�o°��´��µ¦Â�È��́ª�°�Á¨º°��Á�n� 

1) Heparin 
2)  ASA 
3) Clopidrogel 
4) Non-Steroidal Anti-inflammatory Drug (NSAIDs) 
5)  Broad spectrum antibiotic  
6) Cholesterol-lowering drug 
7) Gingko 
8) Gingseng 
9) Vitamin E  
10) Co Q10  

6. �¼o�¸É¦́��¦³�µ�¥µ®¦º°®¥°��µ�¸É¤¸§��·ÍÁ�¸É¥ª�o°��´��µ¦�¥µ¥Á­o�Á¨º°��Â¨³¥µ
®¥°��µ�¸É¤¸�¨�oµ�Á�¸¥�­µ¤µ¦��ÎµÄ®oÁ�·�¦°¥�¨ÊÎ µ�¦· Áª�¦°��ª��µ�Á�n�Å�¤µÃ�¡¦°­�
(Bimatoprost)  

7. �¼o�¸É¤¸Ã¦��¦³�Îµ�́ª�»���·��¦ª¤�¹�Å��́­Á¦º°o¦́��£¼¤·Â¡o/Ã¦�Ã¦��¦³�Îµ�́ªÁ¦ºÊ°¦́�
�¸É�ª��»¤Å¤nÅ�o�Â¨³/®¦º°��¼o�¸É�o°��µ�¥µ¦́�¬µÃ¦��¦³�Îµ�́ªÁ�}��¦³�Îµ 

8. �¼o�¸É¤¸£µª³�ªµ¤Á�È��iª¥�¸É­n��¨Ä®oÁ�·�¦·Êª¦°¥��ªµ¤¥º�®¥»n��°��·ª®�́��·����·�
Á�n��cutis laxa, morphea�Á�}��o� 
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9. �¼o�¸É°¥¼nÄ�¦³®ªnµ��µ¦ª·�́¥�Å��Îµ®́���µ¦®¦º°Ä�o�¨·�£́��r°ºÉ�Ä��¦·Áª�Ä�o�µ�¸É
­n��¨�¦³���n°�µ¦«¹�¬µ�Á�n� Á¦·É¤¦́��¦³�µ�°µ®µ¦Á­¦·¤�ª·�µ¤·���ÎµÁ¨Á�°¦r®¦º°®́���µ¦°ºÉ��Ç
Á¡ºÉ°¨�¦°¥�¨ÊÎµ®¦º°¦·Êª¦°¥�¦·Áª�¦°��ª��µ�Á¦·É¤Ä�o�¦̧¤¨�¦°¥�¨ÊÎµÂ¨³¦·Êª¦°¥��·�°ºÉ��Ç 

10. �¼o�¸ÉÅ¤n­µ¤µ¦�Ä®o�ªµ¤¦nª¤¤º°Ä��µ¦¦́�¬µ 

3.1.3 Á�¦ºÉ°�¤º°�̧ÉÄ�oÄ��µ¦ª·�´¥  
3.1.3.1 ¥µ�¸É¤¸­nª��¦³�°��°��5% ª·�µ¤·�Á� 1 (5% viamin K1) 
3.1.3.2 ¥µ®¨°� (placebo ®¦º°�vehicle only) 
3.1.3.3 Á°�­µ¦°�·�µ¥�o°¤¼¨Â¨³�´Ê��°�Ä��µ¦ª·�́¥ 
3.1.3.4 Ä�¥·�¥°¤¦́��µ¦¦́�¬µÂ¨³Á�oµ¦nª¤Ã�¦��µ¦ 
3.1.3.5 Â��­°��µ¤�¦³ª́�·�Â¨³�o°¤¼¨Á�ºÊ°��o� 
3.1.3.6 �¨o°��nµ¥£µ¡ Digital canon G11� 
3.1.3.7 Á�¦ºÉ°�ª́�Á¤È�­;̧�Colorimeter�CM2500d 
3.1.3.8 Á�¦ºÉ°�ª́�¦·Êª¦°¥;�Visioscan® VC98 
3.1.3.9 Â��­°��µ¤�ªµ¤¡¹�¡°Ä� Â¨³�¨�oµ�Á�¸¥��µ��µ¦ª·�́¥ 

3.1.4 �µ¦Á�È�¦ª�¦ª¤�o°¤¼¨  
3.1.4.1 �¸ÊÂ��ª́��»�¦³­��r��´Ê��°��µ¦ª·�́¥��¦³Ã¥��r�¸É�¼o Á�oµ¦nª¤ª·�́¥�³Å�o¦́��

�¨�oµ�Á�¸¥��¸É°µ�Á�·��¹Ê��Â¨³�nµ�°�Â�� 
3.1.4.2 �¼oÁ�oµ¦nª¤ª·�́¥¥·�¥°¤Á�oµ¦nª¤Ã�¦��µ¦ª·�́¥�µ¤Á���rÄ��µ¦�´�Á¨º°�Á�oµ�Â¨³

°°��µ��µ¦«¹�¬µ��inclusion and exclusion criteria) Â¨oª��¼oª·�́¥�Îµ�µ¦�´��¦³ª́�·��¦ª�¦nµ��µ¥�Â¨³
�´��¹��o°¤¼¨ÅªoÁ�}��nµ¡ºÊ��µ� 

3.1.4.3 ¥·�¥°¤Á�oµ¦nª¤Ã�¦��µ¦ª·�́¥�Á�oµ¦nª¤Ã�¦��µ¦ª·�́¥�oª¥�ªµ¤­¤´�¦Ä��Â¨³¨�
¨µ¥¨´�¬�r°́�¬¦Ä�Ä�¥·�¥°¤¦́��µ¦¦́�¬µ��inform consent) 

3.1.4.4 ��·�´�·�́ªÁ�n�Á�·¤�µ¤���·Á®¤º°��n°�Á�oµ¦nª¤Ã�¦��µ¦�Â¨³�¦·Áª�­nª�°ºÉ�
�°�Ä�®�oµ­µ¤µ¦�Ä�oÁ�¦ºÉ°�­Îµ°µ��rÁ�·¤�n°�Á�oµ¦nª¤Ã�¦��µ¦Å�o ¥�Áªo��¦·Áª�¦°��ª��µ 

3.1.4.5 �¼oÁ�oµ¦nª¤ª·�́¥�»����³Å�o¦́�¥µ��¨³�2 �ª���ª�Â¦��·��¨µ� ��ªµ� �ª��¸É
­°��·��¨µ� ��oµ¥� Ã�¥Ä®o�¼oÁ�oµ¦nª¤ª·�́¥�µ¥µÄ�o�µ�oµ¥®¦º°�ªµÅ��¹�®µ��µÂ�n¨³�oµ�Á�}�Å��µ¤
�µ¦­»n¤�Ã�¥Ä�o�·Êª�µ��oµ��oµ¥Â�³¥µ�� ®¥��µ��ª�¥µ�¸É�·��¨µ�ªnµ���oµ¥���µ�¦·Áª�Ä�o�µ�oµ¥��µ�
®́ª�µ�oµ¥�¹�®µ��µÂ¨³�µÅ����¹��¦·Áª�Á�¨º°��µ�oµ��oµ¥��·Êª�µ��oµ��ªµÂ�³¥µ�� ®¥��µ��ª�
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¥µ�¸É�·��¨µ�ªnµ���ªµ���µ�¦·Áª�Ä�o�µ�ªµ��µ�®́ª�µ�ªµ�¹�®µ��µ��µª́�¨³�2 �¦́Ê��Á�oµÂ¨³�n°�
�°� �´Ê��̧ÊÂ¡�¥rÂ¨³�¼oÁ�oµ¦nª¤ª·�́¥�³Å¤n�¦µ�ªnµ�ª�Ä��º°ª·�µ¤·�Á��®¦º°¥µ®¨°� 

®¤µ¥Á®�»��µ¦�¦¦�»¥µ¨��ª���³�ÎµÃ�¥Á�oµ®�oµ�¸ÉÅ¤nÁ�¸É¥ª�o°��´��µ�ª·�́¥�Â¨³�·��¨µ��
��ªµ� Â¨³���oµ¥� Ä�Â�n¨³�»��Ã�¥Á�oµ®�oµ�¸É�¸ÉÁ�}��¼o�nµ¥¥µÄ®o�¼oÁ�oµ¦nª¤ª·�́¥��³Á�}��¼o�´��¹�ªnµ�ª�
Ä��º°ª·�µ¤·�Á�Â¨³¥µ®¨°���´Ê��°��¸É�¨nµª¤µ�´Ê�®¤�Â¡�¥r�¸É�Îµ�µ¦ª·�́¥�³Å¤n�¦µ��o°¤¼¨����ªnµ
�µ¦Á�È��o°¤¼¨�³­·Ê�­»�¨� 

 

£µ¡�̧É�3.1  �»��¸ÉÄ�oª́�¦°¥�¨ÊÎµ¦°��ª��µ�Â¨³¦·Êª¦°¥¦°��ª��µ 

3.1.4.6 ª́��¦³Á¤·��nµ¦³�́��ªµ¤Á�o¤�°�¦°¥�¨ÊÎµ�oª¥Á�¦ºÉ°�Colorimeter�í CM2500d 
Ã�¥Ä�o�»��¸É®nµ��µ�Á�¨º°��µ¨nµ�Á�}�¦³¥³�0.4 Á���·Á¤�¦�Ä�Â�ª�·É��µ�¦¼¤nµ��µ Ã�¥ª́�Á�}� �nµ�L* 
®¦º°�luminance�Â¨³ª́�¦·Êª¦°¥�¦·Áª�¦°��ª��µ�oª¥Á�¦ºÉ°��Visioscan�í VC 800�Ã�¥¦·Êª¦°¥ª́��¸É
�»�®nµ��µ�®µ��µÄ�Â�ª¦µ�Á�}�¦³¥³��.5 Á���·Á¤�¦�ª́���³Â­��­¸®�oµ���·�Ã�¥ª́�Á�}��nµ SEw 
�´Ê��̧Ê�¼oÁ�oµ¦nª¤ª·�́¥¨oµ�®�oµ�n°��µ¦�¦³Á¤·��30 �µ�¸��́�ª́��¦³Á¤·��¸É�n°�¦́�¬µ, �¦��4, 8 Â¨³�12 
­´��µ®r�®¨´��µ�Á¦·É¤Ä�o¥µ 

3.1.4.7 Â¡�¥r�¼oª·�́¥�nµ¥£µ¡�¼oÁ�oµ¦nª¤�µ¦«¹�¬µ�oª¥�¨o°��·�·�°¨��nµ¥�¸É�n°�¦́�¬µ, 
�¦��4, 8 Â¨³�12 ­´��µ®r�®¨´��µ�Á¦·É¤Ä�o¥µ  
     ����Ä�®�oµÁ�È¤�¤»¤®�oµ�¦�, Á°̧¥� 45 °�«µ�oµ¥Â¨³�ªµ 
     ����¦³¥³Ä�¨o�ª��µ�¤»¤®�oµ�¦�, Á°̧¥��45�°�«µ�oµ¥Â¨³�ªµ 

3.1.4.8 Á¤ºÉ°­·Ê�­»��µ�ª·�́¥�¼oÁ�oµ¦nª¤ª·�́¥�¦³Á¤·��ªµ¤¡¹�¡°Ä��°��µ¦¨�¦°¥�¨ÊÎµ
Â¨³¦·Êª¦°¥�¦·Áª�¦°��ª��µ�¦³Á¤·�Á�}��³Â���Â¨³Â��­°��µ¤°µ�µ¦Å¤n¡¹��¦³­��r�µ��µ¦
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Ä�o¥µ (Á�¡µ³­´��µ®r�¸É�12) ®µ�Ä�¦³®ªnµ��12 ­´��µ®r�¼oÁ�oµ¦nª¤ª·�́¥¤¸�ºÉ�Â¡o­´¤�́­�¸É­�­´¥ªnµÁ�}��¨
�µ��µ¦Ä�o¥µÁ�·��¹Ê��Ä®o¡·�µ¦�µ®¥»�Ä�oÅ�o 

�³Â���¦³Á¤·��ªµ¤¡¹�¡°Ä�Ä��µ¦¨�¨��°�¦°¥�¨ÊÎµÂ¨³¦·Êª¦°¥��́��̧Ê 
Patient Satisfaction score��¦³Á¤·�¦³�́��ªµ¤Á�o¤�°�¦°¥�¨ÊÎµ¦°��ª��µ 

Score  -1 Â¥n¨�/¦°¥�¨ÊÎµÁ¡·É¤�¹Ê� 
    Score   0 Å¤nÁ�¨¸É¥�Â�¨� 
    Score   1 �̧�¹Ê�Á¨È��o°¥ 
    Score   2 �̧�¹Ê��µ��¨µ� 
    Score   3 �̧�¹Ê�¤µ� 

Patient Satisfaction score��¦³Á¤·�¦·Êª¦°¥¦°��ª��µ 
   Score  -1 Â¥n¨�/¦°¥�¨ÊÎµÁ¡·É¤�¹Ê� 
   Score   0  Å¤nÁ�¨¸É¥�Â�¨� 
   Score   1  �̧�¹Ê�Á¨È��o°¥ 
   Score   2  �̧�¹Ê��µ��¨µ� 
   Score   3  �̧�¹Ê�¤µ� 

3.1.4.9 ¦ª¤¦ª¤�o°¤¼¨Â¨³ª·Á�¦µ³®r�o°¤¼¨�µ�­�·�· 
3.1.4.10 �¼oÁ�oµ¦nª¤ª·�́¥�³Å�o¦́��o°¤¼¨�µ�Â¡�¥r�¼o�Îµ�µ¦ª·�́¥Á�¸É¥ª�´��¨�µ¦ª·�́¥�¸É

ª·Á�¦µ³®rÅ�o 

3.2 �µ¦ª·Á�¦µ³®r�o°¤¼¨ 

3.2.1 �µ¦­¦»��o°¤¼¨¡ºÊ��µ��´ÉªÅ��Ä�o­�·�·Á�·�¡¦¦�µÅ�oÂ�n�Îµ�ª��¦o°¥¨³��nµÁ�¨¸É¥��nµ
­nª�Á�¸É¥�Á��¤µ�¦�µ�� 

3.2.2 Á�¦̧¥�Á�¸¥��µ¦Á�¨¸É¥�Â�¨��°�¦°¥�¨ÊÎµÂ¨³¦·Êª¦°¥�¦·Áª�¦°��ª��µ�Ä�Â�n¨³¥µ
�¸É­´��µ®r�¸É�4,�8,�12�Á�¸¥��´��n°�¦́�¬µ�Ä�o­�·�·�Pair T-test� 

3.2.3 Á�¦̧¥�Á�¸¥��µ¦Á�¨¸É¥�Â�¨��°�¦°¥�¨ÊÎµÂ¨³¦·Êª¦°¥�¦·Áª�¦°��ª��µ�Á�¦̧¥�Á�¸¥�
�´�¦³®ªnµ��́ª¥µ�´Ê��2 ��·��Ä�o­�·�·�Pair T-test� 
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3.2.4 �¦³Á¤·��ªµ¤¡¹�¡°Ä�Ä��¨�µ¦¦́�¬µ�°��¼oÁ�oµ¦nª¤ª·�́¥¦³®ªnµ�¥µ�5% Á�¦́É¤ª·�µ¤·�
Á��1�Â¨³¥µ®¨°��´Ê�Ä��oµ��µ¦¨�¦°¥�¨ÊÎµ¦°��ª��µ�Â¨³¨�¦·Êª¦°¥¦°��ª��µ��oª¥­�·�·Á�·�
¡¦¦��µ 

3.2.5 �¦³Á¤·��¨�oµ�Á�¸¥�Ä��´Ê��2 ¥µ�oª¥­�·�·Á�·�¡¦¦��µ 
�o°��¨�Á�ºÊ°��o�: �µ¦ª·Á�¦µ³®rÄ�o�nª��ªµ¤Á�ºÉ°¤´É��95% (p-value 0.05) 

 



 

 
���¸É�4 

¦µ¥�µ��¨�µ¦ª·�́¥ 

�µ¦ª·�́¥Á�·���¨°��(experimental study)��¦́Ê��̧Ê�¤¸�»��¦³­��rÁ¡ºÉ°«¹�¬µ�¹��¦³­·��·�¨�°�
¥µ�¸É¤¸­nª��¦³�°��°����%ª·�µ¤·�Á� 1�Ä��µ¦¨�¦°¥�¨ÊÎµ�¦·Áª�¦°��ª��µÂ¨³¦·Êª¦°¥¦°��ª��µ 

Å�oÂ�n��µ¦ª·Á�¦µ³®r�o°¤¼¨°°�Á�}��3�­nª��́��̧Ê 
1. ¨´�¬�³�´ÉªÅ��°��¼oÁ�oµ¦nª¤ª·�́¥ 
2. �¨�µ¦ª·�́¥Â¨³ª·Á�¦µ³®r�o°¤¼¨ 
3. �¨�µ¦ª·Á�¦µ³®r�ªµ¤¡¹�¡°Ä�Â¨³�¨�oµ�Á�¸¥� 

4.1 ΅�¬�³�́ÉªÅ��°��¼oÁ�oµ¦nª¤ª·�´¥ 

  �o°¤¼¨�¦³�µ�¦«µ­�¦r �µ�ª·�´¥�̧Ê¤¸�»��¦³­��rÁ¡ºÉ°«¹�¬µ�¹��¦³­·��·�¨�°�¥µ�¸É¤¸
­nª��¦³�°��°����%ª·�µ¤·�Á�1�Ä��µ¦¨�¦°¥�¨ÊÎµ�¦·Áª�¦°��ª��µ�Å�o�Îµ�ª��Îµ�ª��¼oÁ�oµ¦nª¤
ª·�́¥ÅªoÁ�}��Îµ�ª��43 ���Â¨³�·�drop out rate�20% ¦ª¤Á�}��52 ��� 

Ã�¥Â�n��oµ�Ä��µ¦�µ¥µ¦°��ª��µ �́��̧Ê 
1. ¦°��ª��µ�oµ�®�¹É��³�µÁ�¦́É¤�5%�ª·�µ¤·�Á��1 
2. ¦°��ª��µ�oµ��¸ÉÁ®¨º°�³�µ¥µ®¨°� 

�µ��¼oÁ�oµ¦nª¤ª·�́¥�´Ê�®¤��52 ¦µ¥��°��́ª°°��µ��µ�ª·�́¥�n°�­·Ê�­»��µ�ª·�́¥ 9�����·�Á�}�
¦o°¥¨³�17.31 �¼oÁ�oµ¦nª¤ª·�́¥�¸É¤µ�¦ª��·��µ¤�¦��´Ê��12 ­´��µ®r¤¸�´Ê�®¤��43 ��Ã�¥¤¸¦µ¥¨³Á°̧¥�
�°�¨´�¬�³Ã�¥�´ÉªÅ���́��̧Ê 
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�µ¦µ��̧É�4.1 �¨´�¬�³Ã�¥�´ÉªÅ��°��¼oÁ�oµ¦nª¤ª·�́¥ 
 

 N � Mean SD Median Min x 
1. Á¡«        

-®�·� 12 27.91      
-�µ¥ 31 72.09      

2. °µ¥»   32.02 7.79 32 20 54 
-20-29 18 41.86      
-30-39 19 44.19      
-40-49 3 6.98      
-50 �e�¹Ê�Å� 3 6.98      

3. °µ�¸¡        
-�oµ¦µ��µ¦ 19 44.19      
-¡�́��µ�Á°��� 16 37.21      
-�́�Á¦̧¥�/�́�«¹�¬µ 7 16.28      
-Â¤n�oµ� 1 2.33      

  �µ��µ¦µ��¸É���1 Â­��¨´�¬�³Ã�¥�´ÉªÅ��°��¼oÁ�oµ¦nª¤ª·�́¥�¡�ªnµ�¼oÁ�oµ¦nª¤ª·�́¥�´Ê�®¤� 43 
���Â�n�Á�}�Á¡«®�·��12�����·�Á�}�¦o°¥¨³�27.91 Á¡«�µ¥ 31�����·�Á�}�¦o°¥¨³�72.09 ¤¸�nµÁ�¨¸É¥
�°�°µ¥»Á�nµ�´� 32.02��e Ã�¥°µ¥»�¸É¤µ��¸É­»��º°�54 �eÂ¨³�o°¥�¸É­»��º°�20 �e� 

°µ�¸¡­nª�Ä®�n�°��¼oÁ�oµ¦nª¤ª·�́¥Á�}��oµ¦µ��µ¦��·�Á�}�¦o°¥¨³�44.19 ¦°�¨�¤µÁ�}�
¡�́��µ�Á°���¦o°¥¨³�37.21 �́�Á¦̧¥�/�́�«¹�¬µ�·�Á�}�¦o°¥¨³�16.28 Â¨³Â¤n�oµ��·�Á�}�¦o°¥¨³�
2.33 
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�µ¦µ��̧É�4.2  ¨´�¬�³Ã�¥�´ÉªÅ�Á�¸É¥ª�´�¦°¥�¨ÊÎµ�¦·Áª�¦°��ª��µ�°��¼oÁ�oµ¦nª¤ª·�́¥ 
 

 N � Mean SD Median Min Max 
1. �¦³ª´�·¦°¥�¨ÊÎµ¦°��ª��µÄ��¦°��¦́ª        

 -¤ ̧ 22 51.16      
 -Å¤n¤ ̧ 21 48.84      

2. �¦³ª´�·�µ¦¦́�¬µ        
 -Á�¥ 5 11.63      
 -Å¤nÁ�¥ 38 88.37      

3. �µ¦�µ�¦̧¤�´�Â���¦·Áª�Ä�o�µ        
 -�µ 22 51.16      
 -Å¤n�µ 21 48.84      

4. ¦³¥³Áª¨µ­́¤�́­Â­�Â��        
 -�o°¥�ªnµ�1��¤/ª´� 9 20.93      
 -1 �¤/ª´� 7 16.28      
 -2-3��¤/ª´� 14 32.56      
 -4-6 �¤/ª´� 4 9.30      
 -¤µ��ªnµ�6��¤/ª´� 9 20.93      

5. ¦³¥³Áª¨µÄ��µ¦�°��(�¤/�º�)   6.35 1.17 6 4 10 
6. �ÎµÂ����·��°�­̧�·ª        

 - III 16 37.21      
- IV 27 62.79 

   �µ��µ¦µ��¸É�4.2 Â­��¨´�¬�³Ã�¥�´ÉªÅ�Á�¸É¥ª�´�¦°¥�¨ÊÎµ�¦·Áª�¦°��ª��µ�°�
�¼oÁ�oµ¦nª¤ª·�́¥�¡�ªnµ�¼oÁ�oµ¦nª¤ª·�́¥�¤¸�¦³ª́�·¦°¥�¨ÊÎµ¦°��ª��µÄ��¦°��¦́ª¦o°¥¨³�51.16 Å¤n¤¸
�¦³ª́�·¦°¥�¨ÊÎµ¦°��ª��µÄ��¦°��¦́ª¦o°¥¨³�48.84 

�¦³ª́�·�µ¦¦́�¬µ¤µ�n°��¡�ªnµ­nª�Ä®�n�¼oÁ�oµ¦nª¤ª·�́¥Å¤nÁ�¥¦́�¬µ¤µ�n°���·�Á�}�¦o°¥¨³�
88.37 Â¨³Á�¥¦́�¬µ¤µ�n°�¦o°¥¨³�11.63 

�¦³ª́�·¦³¥³Áª¨µ­´¤�́­Â­�Â���n°ª́�¡�ªnµ��¼oÁ�oµ¦nª¤ª·�́¥­nª�¤µ���º°�¦o°¥¨³�32.56 
­´¤�́­Â­�Â���2-3 �´ÉªÃ¤�/ª́��¦o°¥¨³�20.93 ­´¤�́­Â­�Â��¤µ��ªnµ�6 �´ÉªÃ¤�/ª́��¦o°¥¨³�20.93 
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­´¤�́­Â­�Â­�Â���o°¥�ªnµ�1 �´ÉªÃ¤�/ª́��¦o°¥¨³�16.28 ­´¤�́­Â­�Â���¦³¤µ��1 �´ÉªÃ¤�/ª́��Â¨³
¦o°¥¨³�9.30 ­´¤�́­Â­�Â���4-6 �´ÉªÃ¤�/ª́� 

�¼oÁ�oµ¦nª¤ª·�́¥¦o°¥¨³�51.16��µ�¦̧¤�´�Â���¦·Áª�Ä�o�µ��¸ÉÁ®¨º°¦o°¥¨³�48.84�Å¤nÄ�o�¦̧¤�´�
Â���¦·Áª�Ä�o�ª��µ 

¦³¥³Áª¨µÄ��µ¦�°��´ÉªÃ¤�/�º��¤¸�nµÁ�¨¸É¥�6.35 �´ÉªÃ¤�/�º��Ã�¥¦³¥³Áª¨µÄ��µ¦�°�¤µ�
­»��º°�10��´ÉªÃ¤�/�º���o°¥­»��º°�4��´ÉªÃ¤�/�º� 

�ÎµÂ����·��°�­¸�·ª�¡�ªnµ­nª�Ä®�n�¼oÁ�oµ¦nª¤ª·�́¥¤¸ skin type IV ¦o°¥¨³������ �¸ÉÁ®¨º°¤¸�
skin type III ¦o°¥¨³�37.21� 
 
4.2 �¨�µ¦ª·�´¥Â¨³ª·Á�¦µ³®r�o°¤¼¨ 
 

4.2.1 �¨�µ¦Á�¦̧¥�Á�̧¥��nµ¦³�´��ªµ¤Á�o¤�°�¦°¥�¨ÊÎµÄ�o�µ�Ä��nª�¦³¥³Áª¨µ�nµ��Ç 
 
�µ¦µ��̧É�4.3  �o°¤¼¨ª·�́¥Á�·�¡¦¦��µ�°��nµ¦³�́��ªµ¤Á�o¤�°�¦°¥�¨ÊÎµ¦°��ª��µ Ä��nª�¦³¥³Áª¨µ

�nµ��Ç��°��¼oÁ�oµ¦nª¤ª·�́¥�¦·Áª��ª��µ�oµ��¸ÉÅ�o¦́��µ¦¦́�¬µÃ�¥�µ¦�µ¥µ�5% ª·�µ¤·�
Á� 1 

�̧É Mean SD Min Max 
�n°��µ¦¦́�¬µ 54.66 3.21 48.84 60.37 
­´��µ®r�¸É�� 55.39 3.24 49.12 61.38 
­´��µ®r�¸É�� 55.64 3.26 49.35 61.23 
­´��µ®r�¸É��� 55.71 3.30 49.76 61.71 

   �µ��µ¦µ��¸É�4.3 Â­��Ä®oÁ®È�ªnµ�nµ¦³�́��ªµ¤Á�o¤�°�¦°¥�¨ÊÎµ¦°��ª��µ �°�
�¼oÁ�oµ¦nª¤ª·�́¥�¦·Áª��ª��µ�oµ��¸ÉÅ�o¦́��µ¦¦́�¬µÃ�¥�µ¦�µ¥µ�5% ª·�µ¤·�Á� 1 ¤¸�nµ¨�¨�®¨´��µ�
Å�o¦́��µ¦¦́�¬µ�Ã�¥­µ¤µ¦�ª́��nµ¦³�́��ªµ¤Á�o¤�°�¦°¥�¨ÊÎµ¦°��ª��µ Ä�­´��µ®r�¸É�4 ¤¸�nµÁ�¨¸É¥
Á�nµ�´��55.39 Â¨³¨�¨�°̧�Ä�­´��µ®r�¸É�8Â¨³ 12 ¤¸�nµÁ�nµ�´��55.64 Â¨³ 55.71 
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�µ¦µ��̧É�4.4 �o°¤¼¨ª·�́¥Á�·�¡¦¦��µ�°��nµ¦³�́��ªµ¤Á�o¤�°�¦°¥�¨ÊÎµ¦°��ª��µ Ä��nª�¦³¥³Áª¨µ
�nµ��Ç��°��¼oÁ�oµ¦nª¤ª·�́¥�¦·Áª��ª��µ�oµ��¸ÉÅ�o¦́��µ¦¦́�¬µÃ�¥�µ¦�µ¥µ®¨°� 

�̧É Mean SD Min Max 
�n°��µ¦¦́�¬µ 54.67 3.41 48.23 60.40 
­´��µ®r�¸É�� 55.28 3.41 48.87 61.72 
­´��µ®r�¸É�� 55.38 3.38 48.78 61.15 
­´��µ®r�¸É��� 55.46 3.53 48.69 61.99 

   �µ��µ¦µ��¸É�4.4 Â­��Ä®oÁ®È�ªnµ�nµ¦³�́��ªµ¤Á�o¤�°�¦°¥�¨ÊÎµ¦°��ª��µ �°�
�¼oÁ�oµ¦nª¤ª·�́¥�¦·Áª��ª��µ�oµ��¸ÉÅ�o¦́��µ¦¦́�¬µÃ�¥�µ¦�µ¥µ®¨°��¤¸�nµ¨�¨�®¨´��µ�Å�o¦́��µ¦
¦́�¬µ�Ã�¥­µ¤µ¦�ª́��nµ¦³�́��ªµ¤Á�o¤�°�¦°¥�¨ÊÎµ¦°��ª��µ Ä�­´��µ®r�¸É�4 ¤¸�nµÁ�¨¸É¥Á�nµ�´��
55.28 Â¨³¨�¨�°̧�Ä�­´��µ®r�¸É�8�Â¨³ 12 ¤¸�nµÁ�nµ�´��55.38 Â¨³ 55.46 

�o°¤¼¨�µ¦ª·�́¥Á�·��µ¦ª·Á�¦µ³®rÁ¡ºÉ°Á�¦̧¥�Á�¸¥��nµ¦³�́��ªµ¤Á�o¤�°�¦°¥�¨ÊÎµ¦°��ª��µ 
Ä��nª�¦³¥³Áª¨µ�nµ��Ç �°��ª��µ�oµ��¸ÉÅ�o¦́��µ¦¦́�¬µ�oª¥�µ¦�µ¥µ�5% ª·�µ¤·�Á��1 �Îµ�µ¦
��­°��oª¥�Paired t-test ¤¸¦µ¥¨³Á°̧¥���́��̧Ê 

�µ¦µ��̧É�4.5 �o°¤¼¨�µ¦ª·�́¥Á�·��µ¦ª·Á�¦µ³®rÁ¡ºÉ°Á�¦̧¥�Á�¸¥��nµ¦³�́��ªµ¤Á�o¤�°�¦°¥�¨ÊÎµ¦°�
�ª��µ Ä��nª�¦³¥³Áª¨µ�nµ��Ç �°��oµ��¸ÉÅ�o¦́��µ¦¦́�¬µ�oª¥�µ¦�µ¥µ�5% ª·�µ¤·�Á��1 

 
�¨»n¤�¸É�Îµ�µ¦Á�¦¸¥�Á�¸¥� Mean  SD Paired Differences t p-value 

�n°��µ¦¦´�¬µ-�­´��µ®r�̧É�� 
 

54.66±3.21 
55.39±3.24 

-0.73±0.62 
 

-7.673 
 

<0.001* 
 

�n°��µ¦¦´�¬µ-�­´��µ®r�̧É�� 
 

54.66±3.21 
55.64±3.26 

-0.98±0.65 
 

-9.955 
 

<0.001* 
 

�n°��µ¦¦´�¬µ-­´��µ®r�̧É��� 
 

54.66±3.21 
55.71±3.30 

-1.06±0.67 
 

-10.393 
 

<0.001* 
 

®¤µ¥Á®�»���Paired t-test  
   p<0.05 Â­���ªµ¤Â���nµ��´�°¥nµ�¤¸�́¥­Îµ�´��µ�­�·�· 
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  �µ��µ¦µ��¸É�4.5 Â­��Ä®oÁ®È�ªnµ�nµÁ�¨¸É¥�nµ¦³�́��ªµ¤Á�o¤�°�¦°¥�¨ÊÎµ¦°��ª��µ £µ¥®¨´�
�µ¦¦́�¬µ�oª¥�µ¦�µ¥µ�5% ª·�µ¤·�Á��1 ¡�ªnµ¤¸�µ¦¨�¨�°¥nµ�¤¸�́¥­Îµ�´��µ�­�·�·¦³�́���p-value < 
�������Ä��»��nª�Áª¨µ�Á¦·É¤�́Ê�Â�n­´��µ®r�¸É�4��°��µ¦¦́�¬µ� 

�o°¤¼¨�µ¦ª·�́¥Á�·��µ¦ª·Á�¦µ³®rÁ¡ºÉ°Á�¦̧¥�Á�¸¥��nµ¦³�́��ªµ¤Á�o¤�°�¦°¥�¨ÊÎµ¦°��ª��µ 
Ä��nª�¦³¥³Áª¨µ�nµ��Ç �°��ª��µ�oµ��¸ÉÅ�o¦́��µ¦¦́�¬µ�oª¥�µ¦�µ¥µ®¨°���Îµ�µ¦��­°��oª¥�
Paired t-test ¤¸¦µ¥¨³Á°̧¥���́��̧Ê 
 
�µ¦µ��̧É�4.6  �o°¤¼¨�µ¦ª·�́¥Á�·��µ¦ª·Á�¦µ³®rÁ¡ºÉ°Á�¦̧¥�Á�¸¥��nµ¦³�́��ªµ¤Á�o¤�°�¦°¥�¨ÊÎµ¦°�

�ª��µ Ä��nª�¦³¥³Áª¨µ�nµ��Ç �°��oµ��¸ÉÅ�o¦́��µ¦¦́�¬µ�oª¥�µ¦�µ¥µ®¨°� 

�¨»n¤�¸É�Îµ�µ¦Á�¦¸¥�Á�¸¥� Mean  SD Paired 
Differences t p-value 

�n°��µ¦¦´�¬µ-�­´��µ®r�̧É�� 
 

54.67±3.41 
55.28±3.41 

-0.61±0.73 
 

-5.488 
 

<0.001* 
 

�n°��µ¦¦´�¬µ-�­´��µ®r�̧É�� 
 

54.67±3.41 
55.38±3.38 

-0.72±0.72 
 

-6.481 
 

<0.001* 
 

�n°��µ¦¦´�¬µ-­´��µ®r�̧É��� 
 

54.67±3.41 
55.46±3.53 

-0.79±0.75 
 

-6.919 
 

<0.001* 
 

®¤µ¥Á®�»���Paired t-test 
   p<0.05 Â­���ªµ¤Â���nµ��´�°¥nµ�¤¸�́¥­Îµ�´��µ�­�·�· 

  �µ��µ¦µ��¸É�4.6 Â­��Ä®oÁ®È�ªnµ�nµÁ�¨¸É¥�nµ¦³�́��ªµ¤Á�o¤�°�¦°¥�¨ÊÎµ¦°��ª��µ £µ¥®¨´�
�µ¦¦́�¬µ�oª¥�µ¦�µ�oª¥¥µ®¨°� ¡�ªnµ¤¸�µ¦¨�¨�°¥nµ�¤¸�́¥­Îµ�´��µ�­�·�·¦³�́���p-value < 
�������Ä��»��nª�Áª¨µ�Á¦·É¤�́Ê�Â�n­´��µ®r�¸É�4��°��µ¦¦́�¬µ� 
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4.2.2 �¨�µ¦Á�¦̧¥�Á�̧¥��nµ¦³�´�¦·Êª¦°¥¦°��ª��µ Ä��nª�¦³¥³Áª¨µ�nµ�Ç 

�µ¦µ��̧É�4.7 �o°¤¼¨ª·�́¥Á�·�¡¦¦��µ�°��nµ¦³�́�¦·Êª¦°¥¦°��ª��µ Ä��nª�¦³¥³Áª¨µ�nµ��Ç��°�
°µ­µ­¤´�¦�¦·Áª��ª��µ�oµ��¸ÉÅ�o¦́��µ¦¦́�¬µÃ�¥�µ¦�µ¥µ�5% ª·�µ¤·�Á��1 

 
�̧É Mean SD Min Max 

�n°��µ¦¦́�¬µ 36.81 3.31 32.46 47.43 
­´��µ®r�¸É�� 36.62 3.26 32.48 47.57 
­´��µ®r�¸É�� 35.73 2.92 31.99 45.00 
­´��µ®r�¸É��� 35.10 2.85 31.09 44.20 

  �µ��µ¦µ��4.7 Â­��Ä®oÁ®È�ªnµ�nµ¦³�́�¦·Êª¦°¥¦°��ª��µ �°��¼oÁ�oµ¦nª¤ª·�́¥�¦·Áª��ª��µ
�oµ��¸ÉÅ�o¦́��µ¦¦́�¬µÃ�¥�µ¦�µ¥µ�5% ª·�µ¤·�Á��1 ¤¸�nµ¨�¨�®¨´��µ�Å�o¦́��µ¦¦́�¬µ�Ã�¥­µ¤µ¦�
ª́��nµ¦³�́�¦·Êª¦°¥¦°��ª��µ Ä�­´��µ®r�¸É�4 ¤¸�nµÁ�¨¸É¥Á�nµ�´��36.62 Â¨³¨�¨�°̧�Ä�­´��µ®r�¸É�8
Â¨³ 12 ¤¸�nµÁ�nµ�´��35.73Â¨³ 35.10 

�µ¦µ��̧É�4.8  �o°¤¼¨ª·�́¥Á�·�¡¦¦��µ�°��nµ¦³�́�¦·Êª¦°¥¦°��ª��µ Ä��nª�¦³¥³Áª¨µ�nµ��Ç��°�
°µ­µ­¤´�¦�¦·Áª��ª��µ�oµ��¸ÉÅ�o¦́��µ¦¦́�¬µÃ�¥�µ¦�µ¥µ®¨°� 

�̧É Mean SD Min Max 
�n°��µ¦¦́�¬µ 36.10 2.88 32.04 44.63 
­´��µ®r�¸É�� 36.03 2.64 32.04 43.55 
­´��µ®r�¸É�� 35.34 2.38 31.99 41.96 
­´��µ®r�¸É��� 34.38 2.19 30.82 40.37 

�µ��µ¦µ��4.8 Â­��Ä®oÁ®È�ªnµ�nµ¦³�́�¦·Êª¦°¥¦°��ª��µ �°��¼oÁ�oµ¦nª¤ª·�́¥�¦·Áª��ª��µ
�oµ��¸ÉÅ�o¦́��µ¦¦́�¬µÃ�¥�µ¦�µ¥µ®¨°��¤¸�nµ¨�¨�®¨´��µ�Å�o¦́��µ¦¦́�¬µ�Ã�¥­µ¤µ¦�ª́��nµ
¦³�́�¦·Êª¦°¥¦°��ª��µ Ä�­´��µ®r�¸É�4 ¤¸�nµÁ�¨¸É¥Á�nµ�´��36.�� Â¨³¨�¨�°̧�Ä�­´��µ®r�¸É�8Â¨³ 12 
¤¸�nµÁ�nµ�´��35.��Â¨³ ����� 
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�o°¤¼¨�µ¦ª·�́¥Á�·��µ¦ª·Á�¦µ³®rÁ¡ºÉ°Á�¦̧¥�Á�¸¥��nµ¦·Êª¦°¥¦°��ª��µ Ä��nª�¦³¥³Áª¨µ�nµ�Ç 
�°��ª��µ�oµ��¸ÉÅ�o¦́��µ¦¦́�¬µ�oª¥�µ¦�µ¥µ�5% ª·�µ¤·�Á��1 �Îµ�µ¦��­°��oª¥�Paired t-test ¤¸
¦µ¥¨³Á°̧¥���́��̧Ê 
 
�µ¦µ��̧É�4.9� �o°¤¼¨�µ¦ª·�́¥Á�·��µ¦ª·Á�¦µ³®rÁ¡ºÉ°Á�¦̧¥�Á�¸¥��nµ¦³�́�¦·Êª¦°¥¦°��ª��µ Ä��nª�

¦³¥³Áª¨µ�nµ��Ç �°��oµ��¸ÉÅ�o¦́��µ¦¦́�¬µ�oª¥�µ¦�µ¥µ�5% ª·�µ¤·�Á��1 
 

�¨»n¤�̧É�Îµ�µ¦Á�¦̧¥�Á�̧¥� Mean  SD 
Paired 

Differences t p-value 

�n°��µ¦¦́�¬µ-�­´��µ®r�¸É�� 
 

36.81±3.31 
36.62±3.26 

0.19±1.53 
 

0.812 
 

0.421 
 

�n°��µ¦¦́�¬µ-�­´��µ®r�¸É�� 
 

36.81±3.31 
35.81±2.92 

1.08±1.42 
 

4.974 
 

<0.001* 
 

�n°��µ¦¦́�¬µ-�­´��µ®r�¸É��� 
 

36.81±3.31 
35.10±2.85 

1.71±1.15 
 

9.751 
 

<0.001* 
 

®¤µ¥Á®�»���Paired t-test 
   p<0.05 Â­���ªµ¤Â���nµ��´�°¥nµ�¤¸�́¥­Îµ�´��µ�­�·�· 

  �µ��µ¦µ��¸É�4.9 Â­��Ä®oÁ®È�ªnµ�nµÁ�¨¸É¥�nµ¦·Êª¦°¥¦°��ª��µ £µ¥®¨´��µ¦¦́�¬µ�oª¥�µ¦
�µ¥µ�5% ª·�µ¤·�Á��1 ¡�ªnµ¤¸�µ¦¨�¨�°¥nµ�¤¸�́¥­Îµ�´��µ�­�·�·¦³�́���p-value < �������Á¦·É¤�́Ê�Â�n
­´��µ®r�¸É�8 �°��µ¦¦́�¬µ 

�o°¤¼¨�µ¦ª·�́¥Á�·��µ¦ª·Á�¦µ³®rÁ¡ºÉ°Á�¦̧¥�Á�¸¥��nµ¦·Êª¦°¥¦°��ª��µ Ä��nª�¦³¥³Áª¨µ�nµ�Ç 
�°��ª��µ�oµ��¸ÉÅ�o¦́��µ¦¦́�¬µ�oª¥�µ¦�µ¥µ®¨°���Îµ�µ¦��­°��oª¥�Paired t-test ¤¸¦µ¥¨³Á°̧¥��
�́��̧Ê 
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�µ¦µ��̧É�4.10 �o°¤¼¨�µ¦ª·�́¥Á�·��µ¦ª·Á�¦µ³®rÁ¡ºÉ°Á�¦̧¥�Á�¸¥��nµ¦³�́�¦·Êª¦°¥¦°��ª��µ Ä��nª�
¦³¥³Áª¨µ�nµ��Ç �°��oµ��¸ÉÅ�o¦́��µ¦¦́�¬µ�oª¥�µ¦�µ¥µ®¨°� 

�¨»n¤�̧É�Îµ�µ¦Á�¦̧¥�Á�̧¥� Mean  SD 
Paired 

Differences t p-value 

�n°��µ¦¦́�¬µ-�­´��µ®r�¸É�� 
 

36.10±2.88 
36.03±2.64 

0.07±1.24 
 

0.387 
 

0.701 
 

�n°��µ¦¦́�¬µ-�­´��µ®r�¸É�� 
 

36.10±2.88 
35.34±2.38 

0.76±1.27 
 

4.974 
 

<0.001* 
 

�n°��µ¦¦́�¬µ-�­´��µ®r�¸É��� 
 

36.10±2.88 
34.38±2.19 

1.72±1.20 
 

9.751 
 

<0.001* 
 

®¤µ¥Á®�»���Paired t-test 
   p<0.05 Â­���ªµ¤Â���nµ��´�°¥nµ�¤¸�́¥­Îµ�´��µ�­�·�· 

�µ��µ¦µ��¸É�4.10 Â­��Ä®oÁ®È�ªnµ�nµÁ�¨¸É¥�nµ¦·Êª¦°¥¦°��ª��µ £µ¥®¨´��µ¦¦́�¬µ�oª¥�µ¦
�µ¥µ®¨°� ¡�ªnµ¤¸�µ¦¨�¨�°¥nµ�¤¸�́¥­Îµ�´��µ�­�·�·¦³�́���p-value < �������Á¦·É¤�́Ê�Â�n­´��µ®r�¸É�
8��°��µ¦¦́�¬µ 

 
 

 
 
�  
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4.2.3 Á�¦̧¥�Á�̧¥�¦³®ªnµ��¨»n¤¥µ 
 
�µ¦µ��̧É�4.11  Á�¦̧¥�Á�¸¥��nµ¦³�́��ªµ¤Á�o¤�°�¦°¥�¨ÊÎµ¦°��ª��µ���Áª¨µ�nµ�Ç�°��oµ��¸ÉÅ�o¦́�

�µ¦¦́�¬µ�oª¥�µ¦�µ¥µ�5% ª·�µ¤·�Á��1 Á�¸¥��´�¥µ®¨°� 
 

 ª·�µ¤·�Á� ¥µ®¨°� Paired Difference t 
p-

value 
�n°��µ¦¦́�¬µ-­´��µ®r�¸É�� -0.73±0.62 -0.61±0.73 -0.12±0.79 -1.016 0.315 
�n°��µ¦¦́�¬µ-­´��µ®r�¸É�8 -0.98±0.65 -0.72±0.72 -0.27±0.73 -2.399 0.021* 
�n°��µ¦¦́�¬µ-­´��µ®r�¸É�12 -1.06±0.67 -0.79±0.75 -0.27±0.74 -2.350 0.024* 

®¤µ¥Á®�»���Paired t-test 
   p<0.05 Â­���ªµ¤Â���nµ��´�°¥nµ�¤¸�́¥­Îµ�´��µ�­�·�· 

�µ��µ¦µ��¸É 4.11��µ¦Á�¦̧¥�Á�¸¥�¦³®ªnµ�¥µ�2��¨»n¤�Â­��Ä®oÁ®È�ªnµ�nµÁ�¨¸É¥�°�¦³�́�
�ªµ¤Á�o¤¦°��ª��µ �oµ��¸ÉÅ�o¦́��µ¦¦́�¬µ�oª¥�µ¦�µ¥µ�5% ª·�µ¤·�Á��1 °́�¦µ�µ¦¨�¨��°��ªµ¤
Á�o¤¤µ��ªnµ¥µ®¨°��»��Ç��nª�Áª¨µ�Â¨³¨�°¥nµ�¤¸�́¥­Îµ�´��́Ê�Â�n�nª��8 ­´��µ®r®¨´��µ¦¦́�¬µ 

�n°�¦́�¬µ ­´��µ®r�¸É�� ­́��µ®r�¸É�� ­́��µ®r�¸É�
��

ª·�µ¤·�Á� 54.66 55.39 55.64 55.71
¥µ®¨°� 54.67 55.28 55.38 55.46

54.66

55.39
55.64 55.71

54.67 55.28 55.38 55.46

54.00
54.50
55.00
55.50
56.00

�nµ�
Lu

mi
nan

ce

 

£µ¡�̧É�4.1 �µ¦Á�¨¸É¥�Â�¨��nµ¦³�́��ªµ¤Á�o¤�°�¦°¥�¨ÊÎµ¦°��ª��µ Ä��nª�¦³¥³Áª¨µ�nµ��Ç��°�
�ª��µ�oµ��¸ÉÅ�o¦́��µ¦¦́�¬µÃ�¥�µ¦�µ¥µ�5% ª·�µ¤·�Á��1 Â¨³¥µ®¨°� 
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�µ�¦¼�Á�}��¦µ¢Á­o�Á�¦̧¥�Á�¸¥�Â­���µ¦Á�¨¸É¥�Â�¨��nµ¦³�́��ªµ¤Á�o¤�°�¦°¥�¨ÊÎµ¦°�
�ª��µ Ä��nª�¦³¥³Áª¨µ�nµ�Ç¦³®ªnµ��ª��µ�oµ��¸ÉÅ�o¦́��µ¦¦́�¬µÃ�¥�µ¦�µ¥µ�5% ª·�µ¤·�Á��1 
Â¨³�ª��µ�oµ��¸ÉÅ�o¦́��µ¦¦́�¬µÃ�¥�µ¦�µ¥µ®¨°� ¡�ªnµ�¦³�́��ªµ¤Á�o¤�°�¦°¥�¨ÊÎµÄ�o�µ�´Ê�
­°��oµ�¤¸�nµ¨�¨�®¨´��µ�Å�o¦́��µ¦¦́�¬µÄ�­´��µ®r�¸É�4, 8 Â¨³�12  
 
�µ¦µ��̧É�4.12� Á�¦̧¥�Á�¸¥��nµ¦³�́��nµ¦·Êª¦°¥¦°��ª��µ���Áª¨µ�nµ��Ç��°��oµ��¸ÉÅ�o¦́��µ¦¦́�¬µ�oª¥ 
    �µ¦�µ¥µ�5% ª·�µ¤·�Á��1 Á�¸¥��´�¥µ®¨°� 

 ª·�µ¤·�Á� ¥µ®¨°� Paired Difference t p-
value 

�n°��µ¦¦́�¬µ-­´��µ®r�¸É�� 0.19±1.53 0.07±1.24 0.12±1.22 0.626 0.535 
�n°��µ¦¦́�¬µ-­´��µ®r�¸É�8 1.08±1.42 0.76±1.27 0.32±1.42 1.466 0.150 
�n°��µ¦¦́�¬µ-­´��µ®r�¸É�12 1.71±1.15 1.72±1.20 -0.01±0.93 -0.074 0.942 

®¤µ¥Á®�»���Paired t-test 
   p<0.05 Â­���ªµ¤Â���nµ��´�°¥nµ�¤¸�́¥­Îµ�´��µ�­�·�· 

  �µ��µ¦µ��¸É 4.12��µ¦Á�¦̧¥�Á�¸¥�¦³®ªnµ�¥µ�2��¨»n¤Â­��Ä®oÁ®È�ªnµ�nµÁ�¨¸É¥�°�¦³�́��nµ¦·Êª
¦°¥ �oµ��¸ÉÅ�o¦́��µ¦¦́�¬µ�oª¥�µ¦�µ¥µ�5% ª·�µ¤·�Á��1 °́�¦µ¨�¨�¤µ��ªnµ¥µ®¨°��Â�nÅ¤n¤¸�ªµ¤
Â���nµ��´�°¥nµ�¤¸�́¥­Îµ�´��µ�­�·�· 
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�n°�¦´�¬µ ­´��µ®r�̧É�� ­´��µ®r�̧É�� ­´��µ®r�̧É���

ª·�µ¤·�Á� 36.81 36.62 35.73 35.10
¥µ®¨°� 36.10 36.03 35.34 34.38

36.81 36.62
35.73 35.1036.10 36.03

35.34 34.38
33.00
34.00
35.00
36.00
37.00

�nµ�
SE

w

 

£µ¡�̧É�4.2 �µ¦Á�¨¸É¥�Â�¨��nµ¦³�́��nµ¦³�́�¦·Êª¦°¥¦°��ª��µ Ä��nª�¦³¥³Áª¨µ�nµ��Ç��°��ª��µ
�oµ��¸ÉÅ�o¦́��µ¦¦́�¬µÃ�¥�µ¦�µ¥µ�5% ª·�µ¤·�Á��1 Â¨³¥µ®¨°� 

�µ�¦¼�Á�}��¦µ¢Á­o�Á�¦̧¥�Á�¸¥�Â­���µ¦Á�¨¸É¥�Â�¨��nµ¦³�́�¦·Êª¦°¥¦°��ª��µ Ä��nª�
¦³¥³Áª¨µ�nµ�Ç¦³®ªnµ��ª��µ�oµ��¸ÉÅ�o¦́��µ¦¦́�¬µÃ�¥�µ¦¥µ�5% ª·�µ¤·�Á��1 Â¨³�ª��µ�oµ��¸É
Å�o¦́��µ¦¦́�¬µÃ�¥�µ¦�µ¥µ®¨°� ¡�ªnµ��nµ¦³�́�¦·Êª¦°¥¦°��ª��µ�´Ê�­°��oµ�¤¸�nµ¨�¨�®¨´��µ�
Å�o¦́��µ¦¦́�¬µÄ�­´��µ®r�¸É�4, 8 Â¨³�12  
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4.3 �¨�µ¦ª·Á�¦µ³®r�ªµ¤¡¹�¡°Ä�Â¨³�¨�oµ�Á�¸¥� 

4.3.1 �µ¦�¦³Á¤·��¨�ªµ¤¡¹�¡°Ä��n°Ä�o¥µ�Ã�¥�¼oÁ�oµ¦nª¤ª·�´¥ 

�µ¦�¦³Á¤·��ªµ¤¡¹�¡°Ä��¸É¤¸�n°�¦³­·��·£µ¡�°��µ¦¦́�¬µ¦°¥�¨ÊÎµ¦°��ª��µ¦³®ªnµ�
�ª��µ�oµ��¸É¦́�¬µ�oª¥�µ¦�µ¥µ�5% ª·�µ¤·�Á��1 Â¨³�ª��µ�oµ��¸É¦́�¬µ�oª¥�µ¦�µ¥µ®¨°���¹É��³
�¦³Á¤·��¨�µ¦¦́�¬µÃ�¥Ä�oÂ��­°��µ¤�Ã�¥Ä®o�°�®¨´��µ��µ¦¦́�¬µ�¦�Ã�¦��µ¦�¸É�12 
­´��µ®r� 

Ã�¥�·�Á�}� Patient Satisfaction score��¦³Á¤·�¦°¥�¨ÊÎµÄ�o�µ��́��̧Ê 
  Score -1  Â¥n¨�/¦°¥�¨ÊÎµÁ¡·É¤�¹Ê� 
  Score 0  Å¤nÁ�¨¸É¥�Â�¨� 
  Score 1  �̧�¹Ê�Á¨È��o°¥ 
  Score 2  �̧�¹Ê��µ��¨µ� 
  Score 3  �̧�¹Ê�¤µ� 
Ã�¥¤¸¦µ¥¨³Á°̧¥���́��̧Ê 

�µ¦µ��̧É�4.13 �¨�ªµ¤¡¹�¡°Ä��°��¼oÁ�oµ¦nª¤ª·�́¥Ä��µ¦¨�¦°¥�¨ÊÎµ�°��µ¦Ä�o¥µÄ��´Ê��2��oµ� 

�¨»n¤ 

¦³�´��ªµ¤¡¹�¡°Ä� 

Mean±SD 
Median 
(Min-
Max) 

p-
value Â¥n

¨� 

Å¤nÁ�¨¸É¥� 
Â�¨� 

�¸�¹Ê�
Á¨È��o°¥ 

�¸�¹Ê�
�µ�
�¨µ� 

�¸�¹Ê�
¤µ� 

ª·�µ¤·�Á� 
 

- 
 

13(30.23) 23(53.49) 6(13.95) 
 

1(2.33) 
 

0.88±0.73 
 

1(0-3) 0.346 

¥µ®¨°� - 19(44.19) 16(37.21) 6(13.95) 2(4.65) 0.79±0.86 1(0-3)  

®¤µ¥Á®�»���Wilcoxon Signed Ranks Test 
   p<0.05 Â­���ªµ¤Â���nµ��´�°¥nµ�¤¸�́¥­Îµ�´��µ�­�·�· 
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  �µ��µ¦µ��¸É�4.13 ¡�ªnµ�ª��µ�oµ��¸ÉÅ�o¦́��µ¦¦́�¬µ�oª¥�µ¦�µ¥µ�5% ª·�µ¤·�Á��1 ­nª�
Ä®�n�¼oÁ�oµ¦nª¤ª·�́¥Ä®o¦³�́��ªµ¤¡¹�¡°Ä��°��µ¦¨�¦°¥�¨ÊÎµ¦°��ª��µÁ�nµ�´��1��º°¦¼o­¹��̧�¹Ê�
Á¨È��o°¥��·�Á�}�¦o°¥¨³�53.49 Â¨³�ª��µ�oµ��¸ÉÅ�o¦́��µ¦¦́�¬µ�oª¥�µ¦�µ¥µ®¨°��­nª�Ä®�n
�¼oÁ�oµ¦nª¤ª·�́¥Ä®o¦³�́��ªµ¤¡¹�¡°Ä�Á�}��0��º°¦¼o­¹�Å¤nÁ�¨¸É¥�Â�¨���·�Á�}�¦o°¥¨³�44.19 Â�nÁ¤ºÉ°
Á�¦̧¥�Á�¸¥��³Â���ªµ¤¡¹�¡°Ä�Á�¨¸É¥�°��´Ê��2��oµ�¡�ªnµÅ¤n¤¸�ªµ¤Â���nµ��´�°¥nµ�¤¸�́¥­Îµ�´�
�µ�­�·�·�¸É¦³�́��0.05 Á¤ºÉ°�¦³¤ª¨�¨Ã�¥Ä�o�Wilcoxon Signed Ranks Test 

�µ¦�¦³Á¤·��ªµ¤¡¹�¡°Ä��¸É¤¸�n°�¦³­·��·£µ¡�°��µ¦¦́�¬µ¦·Êª¦°¥¦°��ª��µ¦³®ªnµ�
�ª��µ�oµ��¸É¦́�¬µ�oª¥�µ¦�µ¥µ�5% ª·�µ¤·�Á��1 Â¨³�ª��µ�oµ��¸É¦́�¬µ�oª¥�µ¦�µ¥µ®¨°���¹É��³
�¦³Á¤·��¨�µ¦¦́�¬µÃ�¥Ä�oÂ��­°��µ¤�Ã�¥Ä®o�°�®¨´��µ��µ¦¦́�¬µ�¦�Ã�¦��µ¦�¸É�12 
­´��µ®r� 
  Ã�¥�·�Á�}� Patient Satisfaction score��¦³Á¤·�¦·Êª¦°¥¦°��ª��µ��́��̧Ê 

  Score -1  Â¥n¨�/¦·Êª¦°¥Á¡·É¤�¹Ê� 
  Score 0  Å¤nÁ�¨¸É¥�Â�¨� 
  Score 1  �̧�¹Ê�Á¨È��o°¥ 
  Score 2  �̧�¹Ê��µ��¨µ� 
  Score 3  �̧�¹Ê�¤µ� 

  Ã�¥¤¸¦µ¥¨³Á°̧¥���́��̧Ê 

�µ¦µ��̧É�4.14� �¨�ªµ¤¡¹�¡°Ä��°��¼oÁ�oµ¦nª¤ª·�́¥Ä��µ¦¨�¦·Êª¦°¥¦°��ª��µÄ��´Ê��2��oµ� 

�¨»n¤ 
¦³�´��ªµ¤¡¹�¡°Ä� 

Mean±SD 
Median 
(Min-
Max) 

p-
value Â¥n

¨� 
Å¤nÁ�¨¸É¥� 
Â�¨� 

�¸�¹Ê�
Á¨È��o°¥ 

�¸�¹Ê��µ�
�¨µ� 

�¸�¹Ê�
¤µ� 

ª·�µ¤·�Á� 
 

- 
 

9(20.93) 21(48.84) 13(30.23) 
 

- 
 

1.09±0.72 
 

1(0-2) 0.317 

¥µ®¨°� - 8(18.60) 22(51.16) 13(30.23) - 1.12±0.70 1(0-2)  

®¤µ¥Á®�»���Wilcoxon Signed Ranks Test 
   p<0.05 Â­���ªµ¤Â���nµ��´�°¥nµ�¤¸�́¥­Îµ�´��µ�­�·�· 
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  �µ��µ¦µ��¸É�4.14 ¡�ªnµ��ª��µ�oµ��¸ÉÅ�o¦́��µ¦¦́�¬µ�oª¥�µ¦�µ¥µ�5% ª·�µ¤·�Á��1 ­nª�
Ä®�n�¼oÁ�oµ¦nª¤ª·�́¥Ä®o¦³�́��ªµ¤¡¹�¡°Ä��°��µ¦¨�¦·Êª¦°¥¦°��ª��µÁ�nµ�´��1��º°¦¼o­¹��̧�¹Ê�
Á¨È��o°¥��·�Á�}�¦o°¥¨³�48.84�Â¨³�ª��µ�oµ��¸ÉÅ�o¦́��µ¦¦́�¬µ�oª¥�µ¦�µ¥µ®¨°��­nª�Ä®�n
�¼oÁ�oµ¦nª¤ª·�́¥Ä®o¦³�́��ªµ¤¡¹�¡°Ä�Á�}��1��º°¦¼o­¹��̧�¹Ê�Á¨È��o°¥Á�n��´���·�Á�}�¦o°¥¨³�51.16 Á¤ºÉ°
Á�¦̧¥�Á�¸¥��³Â���ªµ¤¡¹�¡°Ä�Á�¨¸É¥�°��´Ê��2��oµ�¡�ªnµÅ¤n¤¸�ªµ¤Â���nµ��´�°¥nµ�¤¸�́¥­Îµ�´�
�µ�­�·�·�¸É¦³�́��0.05 Á¤ºÉ°�¦³¤ª¨�¨Ã�¥Ä�o�Wilcoxon Signed Ranks Test 

4.3.2 �µ¦�¦³Á¤·��¨�oµ�Á�¸¥��µ��µ¦Ä�o¥µ�Ã�¥�¼oÁ�oµ¦nª¤ª·�´¥ 
�¨�oµ�Á�¸¥��¦³Á¤·��µ�Â��­°��µ¤�°��¼oÁ�oµ¦nª¤ª·�́¥Å�o�¨�́��̧Ê 
�ª��µ�oµ��¸ÉÅ�o¦́��µ¦¦́�¬µ�oª¥�µ¦¥µ�5% ª·�µ¤·�Á��1 �¼oÁ�oµ¦nª¤ª·�́¥�6�¦µ¥�¡��¨�oµ�Á�¸¥��

�·�Á�}�¦o°¥¨³�11.54�­nª�Ä®�n¤¸°µ�µ¦�´��Â���Â®o�Á¨È��o°¥�¹��µ��¨µ��Îµ�ª��3�¦µ¥ Ã�¥Á�}�
®¨´��µ��µ¥µ 5% ª·�µ¤·�Á��1 �¦³¤µ��1-2�ª́��Â¨³Á¤ºÉ°®¥»�Ä�o¥µ�1 ­´��µ®r°µ�µ¦�́��¨nµª�¹�
®µ¥Å�� 

�1�¦µ¥�¤¸°µ�µ¦�´��Â���Â®o��Â¨³�ª¤¤µ� Á�·�®¨´��µ��µ¥µÅ��2 ª́��Â¨³�Á¤ºÉ°®¥»�Ä�o¥µ�1 
­´��µ®r°µ�µ¦�́��¨nµª�¹�®µ¥Å�,�2�¦µ¥�¤¸°µ�µ¦Á�º°��µ�Ã�¥Á�}��»��¦́Ê�®¨´��µ¥µ5% ª·�µ¤·�Á�1�
Â�n°µ�µ¦Á�º°��³®µ¥Å�Á°�Å�oÄ�¦³¥³Áª¨µÁ�¨¸É¥�¦³¤µ��20�µ�¸�� 3��´ÉªÃ¤�®¨´��µ¥µ� 

­nª��ª��µ�oµ��¸ÉÅ�o¦́��µ¦¦́�¬µ�oª¥�µ¦�µ¥µ®¨°��¡��¨�oµ�Á�¸¥��2 ¦µ¥��·�Á�}�¦o°¥¨³�
3.77 �º°¤¸°µ�µ¦�´�Â¨³�ª¤Ä�o�µ�´Ê��2 ¦µ¥�Á¤ºÉ°®¥»�Ä�o¥µ�1 ­´��µ®r°µ�µ¦�¹�®µ¥Å� 

 
 

 
 



 

 
���¸É�5 

°£·�¦µ¥�¨�µ¦ª·�́¥ 

5.1 ­¦»��¨�µ¦ª·�´¥ 

  �µ¦ª·�́¥�̧ÊÁ�}��µ¦«¹�¬µÁ�·���¨°��µ��¨·�·�Á¡ºÉ°Á�¦̧¥�Á�¸¥��¦³­·��·�¨�°��µ¦¦́�¬µ
¦°¥�¨ÊÎµ¦°��ª��µ�oª¥¥µ�µ�¸É¤¸­nª��¦³�°��°��5% ª·�µ¤·�Á��1 �´�¥µ®¨°���ªµ¤¡¹�¡°Ä��
¦ª¤�´Ê��¨�oµ�Á�¸¥��°��µ¦¦́�¬µ��oª¥ª·�¸�µ¦«¹�¬µÂ��­»n¤����d��2 �µ���µ�oµ�®�¹É��µ�oª¥¥µ�¸É¤¸
­nª��¦³�°��°��5% ª·�µ¤·�Á��1�°̧��oµ��¸ÉÁ®�¹É��µ�oª¥¥µ®¨°���Îµ�µ¦«¹�¬µÄ��¼oÁ�oµ¦nª¤ª·�́¥
�Îµ�ª��52 ����́��¦ª��¸É�4,�8 Â¨³�12 ­´��µ®r��o°¤¼¨�¸ÉÅ�o�Îµ�µ¦¦ª·Á�¦µ³®rÁ�}�Ä�Â�n¨³¥µ�Â¨³
¦³®ªnµ�¥µ�´Ê��2 ��·��oª¥�pair-t-test �¨�µ¦ª·�́¥¡�ªnµ 
  �nµ¦³�́��ªµ¤Á�o¤Á�¨¸É¥�°�¦°¥�¨ÊÎµ¦°��ª��µ��¹É��Îµ�µ¦ª́��oª¥Á�¦ºÉ°�ª́��ªµ¤Á�o¤�°�­¸�
®¦º° Colorimeter ¤¸�nµ¨�¨�°¥nµ�¤¸�́¥­Îµ�´��µ�­�·�·�(p-value < 0.001) �´Ê��2 �¨»n¤¥µ��́Ê�Â�n­´��µ®r
�¸É 4 �°��µ¦¦́�¬µ�Â�n¡�ªnµ¥µ�¸É¤¸­nª��¦³�°��°��5% ª·�µ¤·�Á��1�­µ¤µ¦�¨�¦³�́��ªµ¤Á�o¤�°�
¦°¥�¨ÊÎµÅ�o¤µ��ªnµ¥µ®¨°�°¥nµ�¤¸�́¥­Îµ�´��µ�­�·�·�(p-value < 0.05) �́Ê�Â�n­´��µ®r�¸É�8 ®¨´��µ¦
¦́�¬µ� 

­nª��¦³­·��·�¨Ä��µ¦¨�¦·Êª¦°¥¦°��ª��µ��¹É��Îµ�µ¦ª́��oª¥Á�¦ºÉ°��Visioscan ¡�ªnµ¥µ
�´Ê��2 �¨»n¤¥µ�­µ¤µ¦�¨��nµÁ�¨¸É¥�°�¦·Êª¦°¥Å�o°¥nµ�¤¸�́¥­Îµ�´��µ�­�·�·�(p-value < 0.001) �́Ê�Â�n
­´��µ®r�¸É�8 �°��µ¦¦́�¬µ�Â�n¡�ªnµ¥µ�´Ê��2 ��·�Å¤n¤¸�ªµ¤Â���nµ��´�°¥nµ�¤¸�́¥­Îµ�´��µ�­�·�·Ä�
�µ¦¨�¦·Êª¦°¥ 

Á¤ºÉ°¡·�µ¦�µ�¹��ªµ¤¡¹�¡°Ä��¹É��¦³Á¤·�Ã�¥�¼oÁ�oµ¦nª¤ª·�́¥¡�ªnµ�­nª�Ä®s¼n¦¼o­¹�¦°¥�¨ÊÎµ
¦°��ª��µÄ��oµ��¸É�µ�oª¥¥µ�¸É¤¸­nª��¦³�°��°��5% ª·�µ¤·�Á��1��̧�¹Ê�Á¨È��o°¥�­nª��oµ��¸É�µ�oª¥
¥µ®¨°��¼oÁ�oµ¦nª¤ª·�́¥­nª�Ä®�n¦¼o­¹�Å¤nÁ�¨¸É¥�Â�¨��Á¤ºÉ°�Îµ¤µÁ�¦̧¥�Á�¸¥��µ�­�·�·¡�ªnµÅ¤n¤¸�ªµ¤
Â���nµ��´�°¥nµ�¤¸�́¥­Îµ�´��µ�­�·�·� 

�oµ��ªµ¤¡¹�¡°Ä�Ä��µ¦¦́�¬µ¦·Êª¦°¥¦°��ª��µ�­nª�Ä®�n�¼oÁ�oµ¦nª¤ª·�́¥¦¼o­¹��̧�¹Ê�Á¨È��o°¥
Ä��´Ê��2 �oµ��°�¥µ�Â¨³Å¤n¤¸�ªµ¤Â���nµ��´�°¥nµ�¤¸�́¥­Îµ�´��µ�­�·�·� 
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�¨�oµ�Á�¸¥��¦³Á¤·��µ�Â��­°��µ¤�°��¼oÁ�oµ¦nª¤ª·�́¥Å�o�¨�́��̧Ê 
�ª��µ�oµ��¸ÉÅ�o¦́��µ¦¦́�¬µ�oª¥�µ¦¥µ�5% ª·�µ¤·�Á��1 �¼oÁ�oµ¦nª¤ª·�́¥�6�¦µ¥�¡��¨�oµ�Á�¸¥��

�·�Á�}�¦o°¥¨³�11.54�­nª�Ä®�n¤¸°µ�µ¦�´��Â���Â®o�Á¨È��o°¥�¹��µ��¨µ��Îµ�ª��3�¦µ¥ Ã�¥Á�}�
®¨´��µ��µ¥µ 5% ª·�µ¤·�Á��1 �¦³¤µ��1-2�ª́��Â¨³Á¤ºÉ°®¥»�Ä�o¥µ�1 ­´��µ®r°µ�µ¦�́��¨nµª�¹�
®µ¥Å�� 

�1�¦µ¥�¤¸°µ�µ¦�´��Â���Â®o��Â¨³�ª¤¤µ� Á�·�®¨´��µ��µ¥µÅ��2 ª́��Â¨³�Á¤ºÉ°®¥»�Ä�o¥µ�1 
­´��µ®r°µ�µ¦�́��¨nµª�¹�®µ¥Å�,�2�¦µ¥�¤¸°µ�µ¦Á�º°��µ�Ã�¥Á�}��»��¦́Ê�®¨´��µ¥µ�5% ª·�µ¤·�Á�1�
Â�n°µ�µ¦Á�º°��³®µ¥Å�Á°�Å�oÄ�¦³¥³Áª¨µÁ�¨¸É¥�¦³¤µ��20�µ�¸�� 3��´ÉªÃ¤�®¨´��µ¥µ� 

­nª��ª��µ�oµ��¸ÉÅ�o¦́��µ¦¦́�¬µ�oª¥�µ¦�µ¥µ®¨°��¡��¨�oµ�Á�¸¥��2 ¦µ¥��·�Á�}�¦o°¥¨³�
3.77 �º°¤¸°µ�µ¦�´�Â¨³�ª¤Ä�o�µ�´Ê��2 ¦µ¥�Á¤ºÉ°®¥»�Ä�o¥µ�1 ­´��µ®r°µ�µ¦�¹�®µ¥Å� 

5.2 °£·�¦µ¥�o°¤¼¨�́ÉªÅ� 

�µ�ª·�́¥�̧Ê¤¸�¼oÁ�oµ¦nª¤ª·�́¥Á�oµ¦nª¤�µ¦«¹�¬µ�52 ����°��́ªÅ��µ��µ�ª·�́¥�9�����·�Á�}�¦o°¥
¨³�17.31 �¼oÁ�oµ¦nª¤ª·�́¥�¸É¤µ�¦ª��·��µ¤�¦��´Ê��12 ­´��µ®r�¤¸�´Ê�®¤��43 ���Â�n�Á�}�Á¡«®�·��12�
����·�Á�}�¦o°¥¨³�27.91 Á¡«�µ¥ 31�����·�Á�}�¦o°¥¨³ 72.09  
�¦³�µ�¦�¸É«¹�¬µ¤¸°µ¥»�́Ê�Â�n�20-54 �e�¤¸�nµÁ�¨¸É¥�°�°µ¥»Á�nµ�´� 32.02 �e 

�µ��o°¤¼¨�°��¦³�µ�¦¡�ªnµ��¦³�µ�¦�¸ÉÁ�oµ¦nª¤�µ¦«¹�¬µ­nª�Ä®�n¤¸°µ�¸¡�oµ¦µ��µ¦�·�
Á�}�¦o°¥¨³�44.19 ¦°�¨�¤µÁ�}�°µ�¸¡¡�́��µ�Á°���¦o°¥¨³�37.21 �́�Á¦̧¥�/�́�«¹�¬µ�·�Á�}� 
¦o°¥¨³�16.28 Â¨³Â¤n�oµ��·�Á�}�¦o°¥¨³�2.33 �»���Å¤n¤¸Ã¦��¦³�Îµ�́ª 

�ÎµÂ����·��°�­¸�·ª�¡�ªnµ­nª�Ä®�n�¼oÁ�oµ¦nª¤ª·�́¥�¤¸ skin type IV ¦o°¥¨³������ �¸ÉÁ®¨º°¤¸�
skin type III ¦o°¥¨³�37.21� 

�¹É�Á¤ºÉ°Á�¦̧¥�Á�¸¥��¨�¸ÉÅ�o�µ��µ¦�µ�ª·�́¥�¦́Ê��̧Ê��´��µ¦«¹�¬µ�n°��°��°�¦́�Â¨³�·¨Áª­
Á�°¦r�(Boxrud & Sylvester, 2004) ¦ª�¦ª¤���¸É¤¸�{�®µÄ�o�µ�¨ÊÎµ�Îµ�ª��45 ���¡�ªnµ�65%��°�
���¸É¤¸�{�®µÄ�o�µ�¨ÊÎµ�³¤¸­¸�·ª�¨ÊÎµ�(Fitzpatrick skin type III �¹��IV), 35% �³¡�Ä����·ª�µª�
(Fitzpatrick skin type I �¹��II) �¹É�¡�ªnµ�¨�µ¦ª·�́¥Å�Ä��µ�Á�̧¥ª�´���º°¦°¥�¨ÊÎµ¦°��ª��µ�³¡�
Ä��¦³�µ�¦­¸�·ªÁ�o¤¤µ��ªnµ­¸�·ª�µª��¹É��µ�ª·�́¥Ä��¦́Ê��̧ÊÅ¤n¤¸�¼oÁ�oµ¦nª¤ª·�́¥�¸É°¥¼nÄ��skin type II 
Á¨¥�°µ�Á�}�Á¡¦µ³­¸�·ªÄ��¦³�µ�¦�¦³Á�«Å�¥­nª�Ä®�n�³¤¸­¸�·ª�type III-IV Ã�¥�³¡�Á�}�­¸�·ª 
skin type IV ¤µ��¸É­»� 
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Ä��µ�ª·�́¥�̧Ê¡��¦³ª́�·�µ¦¤¸¦°¥�¨ÊÎµ¦°��ª��µÄ��¦°��¦́ª¡�¦o°¥¨³�51.16 Å¤n¤¸
�¦³ª́�·¦°¥�¨ÊÎµ¦°��ª��µÄ��¦°��¦́ª¦o°¥¨³�48.84�Á¤ºÉ°Á�¦̧¥�Á�¸¥��´��°�¦́�Â¨³�·¨Áª­Á�°¦r
�¹É�¡��¦°¥�¨ÊÎµÄ�o�µÄ��¦°��¦́ªÁ�̧¥ª�´��54% �³Á®È�ªnµ�¨�µ¦ª·�́¥Ä�¨oÁ�¸¥��´� 

Á¦ºÉ°��µ¦¦́�¬µ�­nª�Ä®�n�¼oÁ�oµ¦nª¤ª·�́¥Å¤nÁ�¥¦́�¬µ¦°¥�¨ÊÎµ¦°��ª��µ¤µ�n°��·�Á�}�¦o°¥
¨³�88.37 �¸ÉÁ®¨º°¦o°¥¨³�11.63�Á�¥¦́�¬µ¤µ�n°� 

�¦³ª́�·¦³¥³Áª¨µ­´¤�́­Â­�Â���n°ª́�¡�ªnµ��¼oÁ�oµ¦nª¤ª·�́¥­nª�Ä®�n�·�Á�}�¦o°¥¨³�32.56 
­´¤�́­Â­�Â���2-3 �´ÉªÃ¤�/ª́��¦o°¥¨³�20.93 ­´¤�́­Â­�Â��¤µ��ªnµ�6 �´ÉªÃ¤�/ª́��¦o°¥¨³�20.93 
­´¤�́­Â­�Â���o°¥�ªnµ�1 �´ÉªÃ¤�/ª́��¦o°¥¨³�16.28 ­´¤�́­Â­�Â���¦³¤µ��1 �´ÉªÃ¤�/ª́��Â¨³¦o°¥
¨³�9.30 ­´¤�́­Â­�Â���4-6 �´ÉªÃ¤�/ª́� 

�¼oÁ�oµ¦nª¤ª·�́¥¦o°¥¨³�51.16��µ�¦̧¤�´�Â���¦·Áª�Ä�o�µ��¸ÉÁ®¨º°¦o°¥¨³�48.84�Å¤nÄ�o�¦̧¤�´�
Â���¦·Áª�Ä�o�ª��µ 

¦³¥³Áª¨µÄ��µ¦�°��´ÉªÃ¤�/�º��¤¸�nµÁ�¨¸É¥�6.35 �´ÉªÃ¤�/�º��Ã�¥¦³¥³Áª¨µÄ��µ¦�°�¤µ�
­»��º°�10��´ÉªÃ¤�/�º���o°¥­»��º°�4��´ÉªÃ¤�/�º� 

5.3 °£·�¦µ¥�¨�µ¦��¨°� 

  �µ�ª·�́¥�̧Ê¤¸ª́��»�¦³­��rÁ¡ºÉ°«¹�¬µ�¦³­·��·�¨�°��5% ª·�µ¤·�Á� 1�Ä��µ¦¨�¦°¥�¨ÊÎµ¦°�
�ª��µ� 
  �µ��µ¦���ª�ª¦¦¦��¦¦¤�¤·��¼�·Â¨³��³�(Mitsuihi et al.) Å�oÁ�¥«¹�¬µ��¨°�Ä���
�̧É�»i��Îµ�ª��57 ����¸É¤¸�{�®µ¦°¥�¨ÊÎµÄ�o�µ�Ã�¥Ä®o�µÁ�¨�¸É¤¸­nª��¦³�°��°�ª·�µ¤·�Á����%,�Á¦�·
�°¨���%,�ª·�µ¤·��¸�����%�Â¨³ª·�µ¤·�°̧�����% Á�}�Áª¨µ���­´��µ®r ¡�ªnµ­µ¤µ¦�¨�¦°¥�¨ÊÎµÄ�o�µ
Â¨³¦·Êª¦°¥Å�oÄ�¦³�́��µ��¨µ� �¹É��¦³Á¤·��oª¥£µ¡�nµ¥Â¨³�visual analog scale (Mitsuihi�et al., 
2004)�°¥nµ�Å¦�È�̧®µ�¡·�µ¦�µ�µ¦«¹�¬µ¤·��¼�·Â¨³��³��³Å¤n­µ¤µ¦��¦³Á¤·��¦³­·��·£µ¡�°�
ª·�µ¤·�Á��́ªÁ�̧¥ªÅ�o�Á�ºÉ°��oª¥Å�oÄ�oÁ�¨�¸É¤¸­nª��¦³�°��°�¥µ®¨µ¥��·���µ��µ¦Á�¦̧¥�Á�¸¥��´�
Á�¨¥µ®¨°��(placebo gel) Â¨³Å¤nÅ�oÄ�oÁ�¦ºÉ°�¤º°ª́�­¸�¸ÉÁ�ºÉ°�º°Å�oÄ��µ¦�¦³Á¤·��¨ 

�́��́Ê�Â¡�¥r�¼oª·�́¥�¹�­�Ä��¹É��³Ä�o 5 % ª·�µ¤·�Á�1��¹É�¤¸�ªµ¤Á�o¤�o�­¼��¹Ê��Á�¦̧¥�Á�¸¥�
�´�¥µ®¨°��Â¨³Ä�oÁ�¦ºÉ°�¤º°ª́�­¸�¸ÉÁ�ºÉ°�º°Å�o��Îµ�µ¦�¦³Á¤·��¦³­·��·�¨�°��5% ª·�µ¤·�Á�1��¹É�¥´�
Å¤nÁ�¥¤¸�µ¦«¹�¬µ¤µ�n°� 
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  �¨�µ¦��¨°�Â�n�Å�o�́��̧Ê 

5.3.1 Á�¦̧¥�Á�̧¥��nµ¦°¥�¨ÊÎµ¦°��ª��µ�Ä��nª�¦³¥³Áª¨µ�nµ��Ç�£µ¥Ä�Â�n¨³�¨»n¤¥µ  
Á¤ºÉ°Á�¦̧¥�Á�¸¥�¦°¥�¨ÊÎµ¦°��ª��µ�oª¥Á�¦ºÉ°��Colorimeter�Á¡ºÉ°ª́��nµ�luminance (L*) 

�ª��µ�oµ��¸ÉÅ�o¦́��µ¦¦́�¬µ�oª¥�µ¦�µ¥µ�5% ª·�µ¤·�Á� 1 Â¨³�ª��µ�oµ��¸ÉÅ�o¦́��µ¦¦́�¬µ�oª¥�µ¦
�µ¥µ®¨°��¡�ªnµ�¸É�n°��µ¦¦́�¬µ�(week 0) Å¤n¤¸�ªµ¤Â���nµ��´�¦³®ªnµ��2 �oµ��°��µ¦ª·�́¥�mean 
baseline �°�¦°¥�¨ÊÎµ¦°��ª��µ�¨»n¤¥µ�5% ª·�µ¤·�Á� 1 54.66, SD 3.21 Â¨³�¨»n¤¥µ®¨°��mean 
54.67, SD 3.41 �¹É�Å¤n¤¸�ªµ¤Â���nµ�¦³®ªnµ��2 �oµ��°��µ¦ª·�́¥�Á¤ºÉ°ª́�¦°¥�¨ÊÎµ¦°��ª��µ®¨´��µ�
Ä�o¥µÅ��¦��12�­´��µ®r�¡�ªnµ�¨»n¤¥µ�5% ª·�µ¤·�Á� 1 mean 55.71, SD 3.30 Â¨³�¨»n¤¥µ®¨°��
mean 55.46, SD 3.53 Â­��ªnµ�´Ê��ª��µ�oµ��¸ÉÅ�o¦́��µ¦¦́�¬µ�oª¥�µ¦�µ¥µ�5% ª·�µ¤·�Á� 1 Â¨³
�ª��µ�oµ��¸ÉÅ�o¦́��µ¦¦́�¬µ�oª¥�µ¦�µ¥µ®¨°�­µ¤µ¦�Á¡·É¤�nµ luminance ®¦º°¨��nµ�ªµ¤Á�o¤�°�
¦°¥�¨ÊÎµ¦°��ª��µÅ�o 

Á¤ºÉ°Á�¦̧¥�Á�¸¥�Â�n¨³�nª�Áª¨µ�°��µ¦¦́�¬µÄ�¥µÂ�n¨³�¨»n¤�¡�ªnµ�ªµ¤Á�o¤�°�¦°¥�¨ÊÎµ
¦°��ª��µ¤¸�µ¦¨�¨�°¥nµ�¤¸�́¥­Îµ�´��µ�­�·�·Á¤ºÉ°Á�¦̧¥�Á�¸¥��´��n°��µ¦¦́�¬µ��p-value < �������
Ã�¥Á¦·É¤�́Ê�Â�n­´��µ®r�¸É�4�Á�}��o�Å��Á¤ºÉ°�¦³¤ª¨�¨�oª¥�pair t-test �´Ê�Ä��ª��µ�oµ��¸ÉÅ�o¦́��µ¦
¦́�¬µ�oª¥�µ¦�µ¥µ�5% ª·�µ¤·�Á� 1 Â¨³�ª��µ�oµ��¸ÉÅ�o¦́��µ¦¦́�¬µ�oª¥¥µ®¨°� Â­��Ä®oÁ®È�ªnµ
�´Ê�¥µª·�µ¤·�Á��Â¨³�¥µ®¨°��­µ¤µ¦�¨��ªµ¤Á�o¤�°�¦°��¨ÊÎµ¦°��ª��µÅ�o�oª¥�µ¦ª́��µ�Á�¦ºÉ°��
Colorimeter  

�´Ê��̧ÊÄ��ª��µ�oµ��¸ÉÅ�o¦́��µ¦¦́�¬µ�oª¥¥µ®¨°�¤¸�µ¦¨�¦°¥�¨ÊÎµ�oª¥�́Ê��°µ�Á�·��µ�
�{��́¥�¸É�¼oÁ�oµ¦nª¤ª·�́¥�¹É�­nª�Ä®�n�·�Á�}�¦o°¥¨³�88.37 Å¤nÁ�¥¦́�¬µ�®¦º°�µ�¦̧¤¨�¦°¥�¨ÊÎµ¦°��ª��µ
¤µ�n°���¹É�Á¤ºÉ°Å�o¦́�¥µ®¨°��¸É¤¸­nª��¦³�°��»�°¥nµ�Á®¤º°�¥µ 5 % ª·�µ¤·�Á� 1 �ÎµÄ®o�¼oÁ�oµ¦nª¤
ª·�́¥Ä­nÄ�Â¨³�¼Â¨�·ª¡¦¦�¦°��ª��µ¤µ�¥·É��¹Ê� ®¦º°¨��µ¦�¥¸Ê­´¤�́­�µ�°µ�Á�}��{��́¥®�¹É��¸É�Îµ
Ä®o¦°¥�¨ÊÎµ�̧�¹Ê�Å�o 

­nª��¦³�°��°�¥µ®¨°�Ä��µ�ª·�́¥�¦́Ê��̧Ê�¤¸�́��̧Ê� 
-0.05 % alpha-tocopherol ®¦º°ª·�µ¤·�°̧ Ä��¨·�£́��r�¸ÉÄ�o¦°��ª��µ��·¥¤�­¤ª·�µ¤·�Á�n��

�¸ Â¨³°̧��Îµ�ª�Á¨È��o°¥�Ã�¥­nª�Ä®�n�­¤�¦³¤µ��0.02�%�-�1% (Boxrud & Monica, 2006, 0 
057 081)��°�Á®�º°�µ��¦³Ã¥��r�oµ�°�»¤¼¨°·­¦³Ä��·ª®�́�Â¨oª�ª·�µ¤·�Á®¨nµ�̧Ê¥´��nª¥Á¡·É¤�shelf 
life �°��¨·�£́��r��Îµ®�oµ�¸É­µ¦�´��¼��®¦º°�antioxidant preservatives�(Polati, Gosetti & Gennaro, 
2007)��¹É��nª¥¨���·�·¦·¥µ°°��·Á��´É��¨��ªµ¤Á®¤È�®º� (rancidity) Ã�¥Á�¡µ³°¥nµ�¥·É��¨·�£́��r
�¦³Á£��ÊÎµ¤´��Â¨³Âª��r��ÎµÄ®o�¨·�£́��r¤¸�ªµ¤���́ª�¹Ê��(stabilize) Â¨³�antioxidant 
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preservatives �n°Ä®oÁ�·��µ¦¦³�µ¥Á�º°�®¦º°Â¡oÅ�o�o°¥�ªnµ­µ¦�´��¼��¸É­´�Á�¦µ³®r�¹Ê��(synthetic 
preservatives)�(Klock, 2007) 

-N-Methyl-2-pyrrolidone (NMP) : �Îµ®�oµ�¸ÉÁ�}�­µ¦¨³¨µ¥Ä��¨·�£́��r�(solvent in a 
wide variety of chemistries for agrochemicals and Pharmaceuticals ) 

-Dimethylisosorbide�and Polyethylene Glycol 8 : �nª¥�skin penetration enhancer and 
moisturizing effect�(Boxrud & Monica, 2006) 

-Oleic acid ester : moisturizing effect (Boxrud & Monica, 2006) 
-Sandalwood fragrance 
-No alcohol 
�µ��µ¦���ª�ª¦¦��¦¦¤Ä�­nª��¦³�°��oµ��o��Å¤n¡�ªnµ¤¸­nª��­¤Ä��¤¸�ªµ¤­µ¤µ¦�

¨�¦°¥�¨ÊÎµ�°�­¸�·ªÅ�o� 
°oµ��¹��°�¦́�Â¨³�·¨Áª­Á�°¦r�(Boxrud & Sylvester, 2004)�Å�o¦ª�¦ª¤��Å�o�45 ���

¡�ªnµ�54% ¤¸�{�®µÄ�o�µ�¨ÊÎµ�µ��µ¦­³­¤Á¤È�­¸(pigment deposition)�Â¨³�82% �°���Å�o¤¸
�{�®µÄ�o�µ�¨ÊÎµ�µ�¡¥µ�·­£µ¡Á­o�Á¨º°��(vascular component) �¨­¦»��̧ÊÂ­��Ä®oÁ®È�ªnµÄ���Ç
®�¹É�¦°¥�¨ÊÎµÄ�o�µ­µ¤µ¦�Á�·�Å�o�µ�®¨µ¥�{��́¥¦ª¤�´���´Ê��{��́¥Á¤È�­¸(pigment)�Â¨³Å¤nÄ�oÁ¤È�­¸
®¦º°vascular Å�o 

�́��¸É�¨nµª�oµ��o�Â­��Ä®oÁ®È�ªnµ¦°¥�¨ÊÎµ¦°��ª��µ�(ICHOR) ­µ¤µ¦�Á�·�Å�o�µ�®¨µ¥
�{��́¥¦ª¤�´��¹É�Á¤ºÉ°Á�¦̧¥�Á�¸¥��´��µ�ª·�́¥�°�°̧Á�°¨·��Â¨³��³�(Eberlin et al., 2009) °oµ��¹�¦°¥
�¨ÊÎµÄ�o�µÁ�·��µ�Á­o�Á¨º°�¦°��µ¤¸�µ¦Á¡·É¤£µª³�µ¦°́�Á­�Â¨³�µ¦¦́Éª�¹¤�nµ��Á�·�Á�}��µ¦�´É��°�
­µ¦�°�Á­o�Á¨º°��(extravasated) �¹�«¹�¬µ�¹��¦̧¤�¸É¤¸­nª��¦³�°��°�Ã­¤�(Brazillian ginseng) �¸É
¤¸�¨�¦³�»o��µ¦Å®¨Áª̧¥��°�Á­o�Á¨º°�Ä�°µ­µ­¤´�¦�21����Á�}�¦³¥³Áª¨µ�28 ª́��¡�ªnµ�90% �°�
°µ­µ­¤´�¦¤¸Ä�o�µ�¸É�¨ÊÎµ�o°¥¨��ª́��µ��nµ�L* (Luminace) �¸ÉÁ¡·É¤�¹Ê��oª¥Á�¦ºÉ°��Colorimeter��¹É�Á¤ºÉ°
¡·�µ¦�µ�¦³­·��·�¨�°��5% ª·�µ¤·�Á�1 �µ��µ�ª·�́¥�¦́Ê��̧Ê ¡�ªnµ­µ¤µ¦�¨�¦°¥�¨ÊÎµ¦°��ª��µ¨�
°¥nµ�¤¸�́¥­Îµ�´��µ�­�·�·Á¤ºÉ°Á�¦̧¥�Á�¸¥��´��n°��µ¦¦́�¬µ��p-value < �������Ã�¥Á¦·É¤�́Ê�Â�n­´��µ®r
�¸É�4�®¨´��µ¦¦́�¬µ�Á�n�Á�̧¥ª�´�� 

5.3.2 Á�¦̧¥�Á�̧¥��nµ¦°¥�¨ÊÎµ¦°��ª��µ�Ä��nª�¦³¥³Áª¨µ�nµ��Ç�¦³®ªnµ�¥µ�2���·� 
�nµÁ�¨¸É¥�°�¦³�́��ªµ¤Á�o¤�°�¦°¥�¨ÊÎµÄ��oµ��¸ÉÅ�o¦́��µ¦¦́�¬µ�oª¥�µ¦�µ¥µ�5% ª·�µ¤·�

Á�1 �³¤¸°́�¦µ�µ¦¨�¨��°��ªµ¤Á�o¤¤µ��ªnµ¥µ®¨°��»�Ç�nª�Áª¨µ�Ã�¥¨��ªµ¤Á�o¤�°�¦°¥�¨ÊÎµ
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¦°��ª��µ¨�¤µ��ªnµ¥µ®¨°�°¥nµ�¤¸�́¥­Îµ�´��µ�­�·�·�(p-value < 0.05) �¸É�́Ê�Â�n�nª��8 ­´��µ®r
®¨´��µ¦¦́�¬µÁ�}��o�Å�� 

°oµ�°·��µ¦��¨°��°�¤·��¼�·Â¨³��³�(Mitsuihi�et al., 2004)��¸ÉÅ�o�¨nµªÅªoÄ��°��o��°�
®́ª�o°�5.3 �́Ê��Ä��µ¦«¹�¬µ�́Ê�Å�oÄ�oÁ�¨ª·�µ¤·�®¨µ¥��·��­¤�´�Ä��µ¦¦́�¬µ¦°¥�¨ÊÎµ¦°��ª��µ�
Ã�¥¤¸ª·�µ¤·�Á� 2% Á®È��¨�µ¦¦́�¬µ�¸É�8 ­´��µ®r�Á¤ºÉ°Á�¦̧¥�Á�¸¥��´��µ�ª·�́¥�¦́Ê��̧ÊÅ�oÄ�o�ªµ¤
Á�o¤�o��°��́ª¥µª·�µ¤·�Á��¸ÉÁ¡·É¤�¹Ê�Á�}��5%�Â¨³Ä�oÁ�}�¥µ®¨´�Á¡¸¥��́ªÁ�̧¥ªÄ��µ¦¦́�¬µ�́Ê��¤¸
�¦³­·��·£µ¡Ä�¨oÁ�¸¥��´���º°Á®È��¨Ä�Â���nµ��´�Á��Ä��µ¦¨�¦°¥�¨ÊÎµ¦°��ª��µ�¸É¦³¥³Áª¨µ�8 
­´��µ®rÁ�n��´��°̧��{��́¥®�¹É��¸É�¼oª·�́¥�·�ªnµÁ�}��{��́¥­Îµ�´�Ä��µ¦�ÎµÄ®o¥µÂ�n¨³��·�¤¸�¦³­·��·�¨
Â���nµ��´�Å���°�Á®�º°�µ��ªµ¤Á�o¤�o��¸ÉÁ¡·É¤�¹Ê���º°Á�­®¦º° vehicle �¹É��Îµ®�oµ�¸ÉÁ�}��́ª¨³¨µ¥
¥µ�Â¨³�Îµ¥µÁ�oµ­¼n�·ª®�́�Â�n¨³��·��nª¥�enhance penetration�Å¤nÁ�nµ�´��Â�n°¥nµ�Å¦�È�̧Á¤ºÉ°Ä�o¥µ�¸É¤¸
�ªµ¤Á�o¤�o�­¼��¹Ê�Â¨³�¹¤Á�oµ­¼n�·ªÅ�o�̧�°µ�­n��¨Ä®o¤¸�¨�oµ�Á�¸¥��°��µ¦Ä�o¥µ�Á�n���µ¦Â¡o�¦³�µ¥
Á�º°���¹É�Á�}��o°�¸É�ª¦¡·�µ¦�µÁ�¦̧¥�Á�¸¥��´��oª¥ 

Á¤ºÉ°¡·�µ¦�µ�µ��nµ�ªµ¤Á�o¤�°�¦°¥�¨ÊÎµ�´Ê��2 �oµ��¡�ªnµ¥µ�´Ê��2 ��·��¥´�¤¸�nµÁ�¨¸É¥�°��nµ�
L* (Luminace) �¸É¤µ��¹Ê�Á¦ºÉ°¥�Ç��¹É��nµ�³¤¸�nµÁ¡·É¤�¹Ê�Å�o°̧�®¨´��12 ­´��µ®r��́��́Ê��¼oª·�́¥�·�ªnµ�ª¦�³¤¸
�µ¦«¹�¬µÃ�¥¤¸¦³¥³Áª¨µÄ��µ¦�µ¥µ¦°��ª��µÄ®o�µ��¹Ê��ªnµ�12 ­´��µ®r�Á¡ºÉ°�³Å�o�¦³Á¤·�
�¦³­·��·�¨�¸ÉÂ�o�¦·��Â¨³°µ�¡��ªµ¤Â���nµ��¸É�´�Á��¤µ�¥·É��¹Ê�Á¤ºÉ°Ä�o¥µÁ�}�¦³¥³Áª¨µ�¸É�µ��¹Ê�
Å�o�¦ª¤�¹��³Á®È��¨�µ��¨·�·��oª¥£µ¡�nµ¥�¸É�´�Á���¹Ê�°̧��oª¥ 

5.3.3 Á�¦̧¥�Á�̧¥��nµ¦·Êª¦°¥¦°��ª��µ�Ä��nª�¦³¥³Áª¨µ�nµ��Ç�£µ¥Ä�Â�n¨³�¨»n¤¥µ  
  Á¤ºÉ°Á�¦̧¥�Á�¸¥�¦·Êª¦°¥¦°��ª��µ�oª¥Á�¦ºÉ°��Visioscan�Á¡ºÉ°ª́��nµ SEw �ª��µ�oµ��¸ÉÅ�o¦́�
�µ¦¦́�¬µ�oª¥�µ¦�µ�5% ª·�µ¤·�Á�1 Â¨³�ª��µ�oµ��¸ÉÅ�o¦́��µ¦¦́�¬µ�oª¥�µ¦�µ¥µ®¨°��¡�ªnµ�¸É
�n°��µ¦¦́�¬µ�(week 0) Å¤n¤¸�ªµ¤Â���nµ��´�¦³®ªnµ��2 �oµ��°��µ¦ª·�́¥�mean baseline �°�¦·Êª
¦°¥¦°��ª��µ�¨»n¤¥µ�5% ª·�µ¤·�Á� 1 36.81, SD 3.31 Â¨³�¨»n¤¥µ®¨°��mean 36.10, SD 2.88 �¹É�
Å¤n¤¸�ªµ¤Â���nµ�¦³®ªnµ��2 �oµ��°��µ¦ª·�́¥�Á¤ºÉ°ª́�¦·Êª¦°¥¦°��ª��µ®¨´��µ�Ä�o¥µÅ��¦��12�
­´��µ®r�¡�ªnµ�¨»n¤¥µ�5% ª·�µ¤·�Á� 1 mean 35.10, SD 2.85 Â¨³�¨»n¤¥µ®¨°��mean 34.38, SD 
2.19 Â­��ªnµ�´Ê��ª��µ�oµ��¸ÉÅ�o¦́��µ¦¦́�¬µ�oª¥�µ¦�µ¥µ�5% ª·�µ¤·�Á� 1 Â¨³�ª��µ�oµ��¸ÉÅ�o¦́�
�µ¦¦́�¬µ�oª¥�µ¦�µ¥µ®¨°�­µ¤µ¦�¨��nµ SEw�®¦º°¨�¦·Êª¦°¥¦°��ª��µÅ�o 

Á¤ºÉ°Á�¦̧¥�Á�¸¥�Â�n¨³�nª�Áª¨µ�°��µ¦¦́�¬µÄ�¥µÂ�n¨³�¨»n¤�¡�ªnµ¦·Êª¦°¥¦°��ª��µ¦°�
�ª��µ¤¸�µ¦¨�¨�°¥nµ�¤¸�́¥­Îµ�´��µ�­�·�·Á¤ºÉ°Á�¦̧¥�Á�¸¥��´��n°��µ¦¦́�¬µ��p-value < �������Ã�¥
Á¦·É¤�́Ê�Â�n­´��µ®r�¸É�8�Á�}��o�Å��Á¤ºÉ°�¦³¤ª¨�¨�oª¥�pair t-test �´Ê�Ä��ª��µ�oµ��¸ÉÅ�o¦́��µ¦¦́�¬µ
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�oª¥�µ¦�µ 5% ª·�µ¤·�Á�1 Â¨³�ª��µ�oµ��¸ÉÅ�o¦́��µ¦¦́�¬µ�oª¥¥µ®¨°� Â­��Ä®oÁ®È�ªnµ�´Ê�¥µ�5% 
ª·�µ¤·�Á� 1 Â¨³�¥µ®¨°��­µ¤µ¦�¨�¦·Êª¦°¥¦°��ª��µÅ�o�oª¥�µ¦ª́��µ�Á�¦ºÉ°��Visioscan� 

5.3.4 Á�¦̧¥�Á�̧¥��nµ¦·Êª¦°¥¦°��ª��µ�Ä��nª�¦³¥³Áª¨µ�nµ��Ç�¦³®ªnµ�¥µ�2���·� 
Á¤ºÉ°¤¸�µ¦Á�¦̧¥�Á�¸¥��´�¦³®ªnµ�¥µ�2��¨»n¤¥µ�Ä��nª�¦³¥³Áª¨µ�nµ��Ç�¡�ªnµ�nµÁ�¨¸É¥�°�

¦³�́��nµ¦·Êª¦°¥Ä��oµ��¸ÉÅ�o¦́��µ¦¦́�¬µ�oª¥�µ¦�µ¥µ�5% ª·�µ¤·�Á� 1 �³¤¸°́�¦µ�µ¦¨�¨��°�¦·Êª
¦°¥¤µ��ªnµ¥µ®¨°�Â�nÅ¤n¤¸�ªµ¤Â���nµ��´�°¥nµ�¤¸�́¥­Îµ�´��µ�­�·�·� 

�´Ê��̧Ê�µ��µ�ª·�́¥�̧Ê¡�ªnµ�´Ê��5% ª·�µ¤·�Á�1�Â¨³¥µ®¨°��¤¸�ªµ¤­µ¤µ¦�Ä��µ¦¨�¦·Êª¦°¥
¦°��ª��µÅ�oÅ¤nÂ���nµ��´��Á�ºÉ°��µ�ªnµ�´Ê��2 ¥µ�̧Ê°¥¼nÄ�¦¼��ÊÎµ¤´�Â¨³¤¸Á�­­nª��­¤�¸ÉÄ®o�ªµ¤�»n¤
�ºÊ�Á®¤º°��´� 

�µ��µ¦���ª�ª¦¦��¦¦¤¡�ªnµÁ�¦ºÉ°�­Îµ°µ��rÄ��È�µ¤�¸É¤¸§��·ÍÄ®o�ªµ¤�»n¤�ºÊ� (hydrate) 
Â�n�·ª®�́��´Ê��°�­µ¤µ¦��ÎµÄ®o¦·Êª¦°¥¨�¨�Å�o�Ã�¥Á�¡µ³°¥nµ�¥·É�®µ�¤¸¨´�¬�³Á�}� occlusive 
agent ­µ¤µ¦�Á�}�Á­¤º°�Â�n�¢d¨¤r���j°��·ªÁ¡ºÉ°¨��µ¦¦³Á®¥�°��ÊÎµ°°��µ��·ª�¨�°µ�µ¦�·ªÂ®o��
Â¨³�nª¥�ÎµÄ®o¦·Êª¦°¥¨�¨��(Spoor, 2001)��¹É�­°��¨o°��´��µ�ª·�́¥�̧Ê�Á�ºÉ°��oª¥¥µ�5%�ª·�µ¤·�Á� 1�
Â¨³¥µ®¨°��¸ÉÄ�oÄ��µ¦�Îµ�µ�ª·�́¥�̧Ê¤¸¨´�¬�³Á�}��ÊÎµ¤´�Á®¨º°�Ä­�(oily substance) ¤¸§��·Í
occlusion Á�¨º°��·ª®�́��Îµ¡¦oµÃ�¥Á�¡µ³°¥nµ�¥·É��´Ê��stratum corneum (Baumann, 2002) �j°��´�
�µ¦¦³Á®¥�°��ÊÎµÄ��·ª��ÎµÄ®o�·ªÅ¤nÂ®o��Â¨³�º��ªµ¤�»n¤�ºÊ�� 

�°��µ��̧Ê�´Ê�¥µ�5%�ª·�µ¤·�Á��1�Â¨³¥µ®¨°��nµ�¤¸�Oleic acid ester Á�}��¦�Å�¤´�Å¤n
°·É¤�́ª��¹É�¤¸�»�­¤�´�·Á�}�­µ¦Ä®o�ªµ¤�»n¤�ºÊ��(moisturizing effect) �nª¥Á�È�¦́�¬µ�ªµ¤�ºÊ�Â¨³�ÊÎµÅªo
�´��·ª®�́� (Klock, 2007) �¹É��»�­¤�´�·�¸ÉÁ�}��ÊÎµ¤´��Â¨³¤¸�moisturizure Ä�­nª��¦³�°� �ÎµÄ®oÁ¤ºÉ°
�¼oÁ�oµ¦nª¤ª·�́¥Ä�o¥µÂ¨oª¦¼o­¹�¦°��ª��µ�»n¤�ºÊ��Á�n��¹�¤µ��¹Ê���È°µ��ÎµÄ®o¦¼o­¹�ªnµ¦·Êª¦°¥�̧�¹Ê�Å�o� 

Á¤ºÉ°¡·�µ¦�µ�¹��0.05% ª·�µ¤·�°̧®¦º°�alpha-tocopherol �¸É�­¤°¥¼nÄ�¥µ�´Ê��2 ��·���µ¤�¸ÉÅ�o
���ª�ª¦¦��¦¦¤�¼oª·�́¥¤¸�ªµ¤Á®È�ªnµª·�µ¤·�°̧Ä�­nª��­¤�̧Ê¤¸�»��¦³­��rÁ¡ºÉ°Á�}�antioxidant 
preservative Å¤n�nµ¤¸���µ�Ä��µ¦¨�Á¨º°�¦·Êª¦°¥�Á�ºÉ°��µ�¤¸�µ¦«¹�¬µÁ�¸É¥ª�´��µ¦¨�¦·Êª¦°¥Ä�
¤�»¬¥r�oª¥ª·�µ¤·�°̧�°�Á¤Á¥°¦r�(Mayer, 1993)�¡�ªnµÁ¤ºÉ°�µ�¦̧¤�¸É¤¸­nª��¦³�°��°��5%-8% 
tocopherol Á�}�Áª¨µ 4�­´��µ®r��³¡�ªnµ¦·Êª¦°¥�ºÊ��¹Ê���·ªÁ¦̧¥��¹Ê�Á¤ºÉ°Á�¦̧¥�Á�¸¥��´�¥µ®¨°���¹É�
Á�}��ªµ¤Á�o¤�o��¸É­¼�¤µ��ªnµª·�µ¤·�°̧Ä��µ¦��¨°��̧Ê°¥nµ�¤µ� 

°¥nµ�Å¦�È�̧�µ��µ¦«¹�¬µ�̧Ê�­¦»�Ä®oÁ®È�ªnµ¥µ�5%�ª·�µ¤·�Á�1�Å¤n¤¸���µ�Ä��µ¦¨�¦·Êª¦°¥
�nµ��µ�¥µ®¨°�°¥nµ�¤¸�́¥­Îµ�´��µ�­�·�·Ä�¦³¥³Áª¨µ�µ¦ª·�́¥�12 ­´��µ®r 
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Â�n�´Ê��̧Ê�nµ�³¤¸�µ¦«¹�¬µÄ®o¤¸¦³¥³Áª¨µÄ��µ¦�µ¥µ¦°��ª��µÄ®o�µ��¹Ê�Á�ºÉ°��µ�¥µ�´Ê�2
��·��̧Ê�°µ��³¡��ªµ¤Â���nµ��¸É�´�Á��¤µ�¥·É��¹Ê�Á¤ºÉ°Ä�o¥µÁ�}�¦³¥³Áª¨µ�¸É�µ��¹Ê��°̧��´Ê�Á¤ºÉ°
�¦³Á¤·��¨�µ�¦¼�£µ¡Â¨oª�¨´�¬�³�µ��¨·�·��°�¦·Êª¦°¥¦°��ª��µ�°��¼oÁ�oµ¦nª¤ª·�́¥¤¸�ªµ¤
Á�¨¸É¥�Â�¨�Å¤n¤µ��́��°µ�Á�}��µ��µ¦Á�¨¸É¥�Â�¨��°�¦·Êª¦°¥�¸ÉÁ�·��¹Ê��o°¥Á�·��ªnµ�¸É�³Á®È��¨
�µ��¨·�·��oª¥�µÁ�¨nµ��́��́Ê��nµ�³¤¸�µ¦«¹�¬µ�°��¨�µ�¥µ�̧Ê�n°Å�Ä��µ¦�µ¥µ¦³¥³Áª¨µ�¸É�µ��¹Ê�
Á¡ºÉ°�¸É�³Å�oÁ®È��¨�µ��¨·�·��¸É�´�Á��¤µ��¹Ê�°̧��oª¥ 

�µ�ª·�́¥�̧Ê¤¸�o°�Îµ�´�Ä��µ¦�Îµ�µ�ª·�́¥�Á�n��Á¦ºÉ°�¦³¥³Áª¨µÄ��µ¦«¹�¬µ ®µ�Ä�o¥µ�µ��¹Ê�
°µ�Á®È��µ¦Á�¨¸É¥�Â�¨��µ��¨·�·��¸É�´�Á��¤µ��¹Ê��Á�ºÉ°��µ��o°¤¼¨�¸ÉÅ�o¤µ¤¸Â�ªÃ�o¤�°��µ¦¦́�¬µ
�¸É�̧�¹Ê�Á¦ºÉ°¥Ç�¦ª¤�¹��µ¦�¸ÉÄ®o�¼oÁ�oµ¦nª¤ª·�́¥�¦·®µ¦¥µÁ°��¸É�oµ��°µ��ÎµÄ®o�¼oÁ�oµ¦nª¤ª·�́¥�µ¥µÅ¤n
­¤ÉÎµÁ­¤°®¦º°�µ¥µ�Îµ�ª��o°¥�ªnµ�¸É�Îµ®��Ä®o�Â�n�´Ê��̧ÊÅ�o¨��o°�Îµ�´��̧ÊÃ�¥�µ¦�Îµ¥µ¤µ�¦ª�
�·��µ¤�»��¦́Ê��Â¨³�́�¤µ¦́�¥µ�»� 4�­´��µ®r�Á�}��o� 

5.4 �ªµ¤¡¹�¡°Ä�Ä��µ¦¦́�¬µ 

�µ¦�¦³Á¤·��ªµ¤¡¹�¡°Ä��¡�ªnµ�ª��µ�oµ��¸ÉÅ�o¦́��µ¦¦́�¬µ�oª¥�µ¦�µ¥µ�5% ª·�µ¤·�Á� 
1 ­nª�Ä®�n�¼oÁ�oµ¦nª¤ª·�́¥Ä®o¦³�́��ªµ¤¡¹�¡°Ä��°��µ¦¨�¦°¥�¨ÊÎµ¦°��ª��µÁ�nµ�´��1��º°¦¼o­¹��̧
�¹Ê�Á¨È��o°¥��·�Á�}�¦o°¥¨³�53.49 Â¨³�ª��µ�oµ��¸ÉÅ�o¦́��µ¦¦́�¬µ�oª¥�µ¦�µ¥µ®¨°��­nª�Ä®�n
�¼oÁ�oµ¦nª¤ª·�́¥Ä®o¦³�́��ªµ¤¡¹�¡°Ä�Á�}��0��º°¦¼o­¹�Å¤nÁ�¨¸É¥�Â�¨���·�Á�}�¦o°¥¨³�44.19 Å¤n¤¸�¼oÁ�oµ¦nª¤
ª·�́¥��Ä�¦¼o­¹�¦°¥�¨ÊÎµ¦°��ª��µÂ¥n¨��Á¤ºÉ°Á�¦̧¥�Á�¸¥��³Â���ªµ¤¡¹�¡°Ä�Á�¨¸É¥Á¦ºÉ°��µ¦¨�¦°¥
�¨ÊÎµ¦°��ª��µ�°��´Ê��2�¥µ¡�ªnµÅ¤n¤¸�ªµ¤Â���nµ��´�°¥nµ�¤¸�́¥­Îµ�´��µ�­�·�·�¸É¦³�́��0.05 Á¤ºÉ°
�¦³¤ª¨�¨Ã�¥Ä�o�Wilcoxon Signed Ranks Test 

�¦³Á¤·��ªµ¤¡¹�¡°Ä�Ä��oµ�¦·Êª¦°¥¦°��ª��µ¡�ªnµ�­nª�Ä®�n�¼oÁ�oµ¦nª¤ª·�́¥Ä®o¦³�́�
�ªµ¤¡¹�¡°Ä��°��µ¦¨�¦·Êª¦°¥¦°��ª��µÄ��oµ��¸ÉÅ�o¦́��µ¦¦́�¬µ�oª¥�µ¦�µ¥µ�5% ª·�µ¤·�Á� 1 
Á�nµ�´��1��º°¦¼o­¹��̧�¹Ê�Á¨È��o°¥��·�Á�}�¦o°¥¨³�48.84 Â¨³�ª��µ�oµ��¸ÉÅ�o¦́��µ¦¦́�¬µ�oª¥�µ¦�µ¥µ
®¨°��­nª�Ä®�n�¼oÁ�oµ¦nª¤ª·�́¥Ä®o¦³�́��ªµ¤¡¹�¡°Ä�Á�}��1��º°¦¼o­¹��̧�¹Ê�Á¨È��o°¥Á�n��´���·�Á�}�
¦o°¥¨³ 51.16 Å¤n¤¸�¼oÁ�oµ¦nª¤ª·�́¥��Ä�¦¼o­¹�¦°¥�¨ÊÎµ¦°��ª��µÂ¥n¨��Á¤ºÉ°Á�¦̧¥�Á�¸¥��³Â���ªµ¤
¡¹�¡°Ä�Á�¨¸É¥Á¦ºÉ°��µ¦¨�¦·Êª¦°¥¦°��ª��µ�°��´Ê��2�¥µ¡�ªnµÅ¤n¤¸�ªµ¤Â���nµ��´�°¥nµ�¤¸
�́¥­Îµ�´��µ�­�·�·�¸É¦³�́��0.05 Á¤ºÉ°�¦³¤ª¨�¨Ã�¥Ä�o�Wilcoxon Signed Ranks Test 
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�³Á®È�Å�oªnµ�ªµ¤¡¹�¡°Ä��¸É�¼oÁ�oµ¦nª¤ª·�́¥�¦³Á¤·��́Ê�­°��¨o°��´��¨�µ¦ª·�́¥Â¨³�µ¦
ª·Á�¦µ³®r�µ�­�·�·Ä��nª�¦³¥³Áª¨µ�nµ��Ç�¦³®ªnµ�¥µ�2 ��·��oª¥� 

5.5 �¨�oµ�Á�¸¥��°��µ¦¦́�¬µ 

�¨�oµ�Á�¸¥��¦³Á¤·��µ�Â��­°��µ¤�°��¼oÁ�oµ¦nª¤ª·�́¥Å�o�¨�́��̧Ê 
�ª��µ�oµ��¸ÉÅ�o¦́��µ¦¦́�¬µ�oª¥�µ¦¥µ�5% ª·�µ¤·�Á��1 �¼oÁ�oµ¦nª¤ª·�́¥�6�¦µ¥�¡��¨�oµ�Á�¸¥��

�·�Á�}�¦o°¥¨³�11.54� 
­nª�Ä®�n¤¸°µ�µ¦�´��Â���Â®o�Á¨È��o°¥�¹��µ��¨µ��Îµ�ª��3�¦µ¥ Ã�¥Á�}�®¨´��µ��µ¥µ 

5% ª·�µ¤·�Á��1 �¦³¤µ��1-2�ª́��Â¨³Á¤ºÉ°®¥»�Ä�o¥µ�1 ­´��µ®r°µ�µ¦�́��¨nµª�¹�®µ¥Å�� 
�1�¦µ¥�¤¸°µ�µ¦�´��Â���Â®o��Â¨³�ª¤¤µ� Á�·�®¨´��µ��µ¥µÅ��2 ª́��Â¨³�Á¤ºÉ°®¥»�Ä�o¥µ�1 

­´��µ®r°µ�µ¦�́��¨nµª�¹�®µ¥Å�,�2�¦µ¥�¤¸°µ�µ¦Á�º°��µ�Ã�¥Á�}��»��¦́Ê�®¨´��µ¥µ�5% ª·�µ¤·�Á�1�
Â�n°µ�µ¦Á�º°��³®µ¥Å�Á°�Å�oÄ�¦³¥³Áª¨µÁ�¨¸É¥�¦³¤µ��20�µ�¸�� 3��´ÉªÃ¤�®¨´��µ¥µ� 

­nª��ª��µ�oµ��¸ÉÅ�o¦́��µ¦¦́�¬µ�oª¥�µ¦�µ¥µ®¨°��¡��¨�oµ�Á�¸¥��2 ¦µ¥��·�Á�}�¦o°¥¨³�
3.77 �º°¤¸°µ�µ¦�´�Â¨³�ª¤Ä�o�µ�´Ê��2 ¦µ¥�Á¤ºÉ°®¥»�Ä�o¥µ�1 ­´��µ®r°µ�µ¦�¹�®µ¥Å� 

�µ��µ¦���ª�ª¦¦��¦¦¤�¸É¤¸�µ¦ª·�́¥Á�¸É¥ª�´�¥µ�µ�¸É¤¸­nª��¦³�°��°�ª·�µ¤·�Á��1 ¡�
Á¡¸¥��µ¦«¹�¬µÁ�̧¥ª�¸É¡��¨�oµ�Á�¸¥���º°��µ¦«¹�¬µ�°�¨¼�Â¨³��³�(Lou et al, 1999) Ä�°µ­µ­¤´�¦�
20 ���«¹�¬µ�¹��¦³­·��·£µ¡Ä��µ¦¨�¦°¥Á�¸¥ª�ÊÎµ®¨´��ÎµÁ¨Á�°¦r¡´¨­r�µ¥�(pulsed dye)�585 �µÃ�
Á¤�¦ Ä®oÁ�·��ªµ¤�ÊÎµ�¸É�·ª®�́��¦·Áª�®¨´�­nª�¨nµ���Îµ�ª��5 ¦°¥�ÊÎµ�Â¨³�µ�oª¥ª·�µ¤·�Á��¸É¤¸�ªµ¤
Á�o¤�o��nµ��Ç��´��¦°¥�ÊÎµ�¸É�1 Å¤n�o°��µ�¦̧¤Ä�Ç, ¦°¥�ÊÎµ�¸É�2 �µ�¦̧¤ª·�µ¤·�Á� 3%, ¦°¥�ÊÎµ�¸É 3 �µ
�¦̧¤ª·�µ¤·�Á��5%, ¦°¥�ÊÎµ�¸É�4 �µ�¦̧¤ª·�µ¤·�Á��1% �¸É�­¤Á¦�·�°¨�0.15% ­nª�¦°¥�ÊÎµ­»��oµ¥�µ
�¦̧¤ª·�µ¤·�Á��1% �¸É�­¤Á¦�·�°¨�0.3 % �¨�µ¦«¹�¬µ¡�ªnµª·�µ¤·�Á���% �¸É¤¸�����% Á¦�·�°¨��­¤
�oª¥�³¤¸�ªµ¤­µ¤µ¦�Ä��µ¦¨��ªµ¤�ÊÎµÅ�oÁ¦Èª�¡�°µ­µ­¤´�¦�1 ¦µ¥Ä��¨»n¤�̧Ê�¸É¡��¨�oµ�Á�¸¥�Á�}�
�ºÉ�Â¡o¦³�µ¥Á�º°�Á¨È��o°¥�(mild irritant) �´Ê��̧Ê¨¼Å�o�¨nµªÁ­¦·¤ªnµ°µ�Á�ºÉ°�¤µ�µ�Á¦�·�°¨�ÎµÄ®o
ª·�µ¤·�Á�­µ¤µ¦�Á�oµ­¼n�·ª®�́�Å�o¤µ�¥·É��¹Ê� Â¨³°µ�µ¦�ºÉ�Â¡o¦³�µ¥Á�º°�®µ¥Å�oÁ°���¹É�Á¤ºÉ°
Á�¦̧¥�Á�¸¥��´��µ�ª·�́¥Ä��¦́Ê��̧Ê�¹É�¡��¨�oµ�Á�¸¥��µ�¥µ�µª·�µ¤·�Á�¤µ��ªnµ��´Ê��̧Ê°µ�Á�ºÉ°��µ�Ä�
�µ�ª·�́¥�°�¨¼�Â¨³��³�Ä®o�µ¥µª·�µ¤·�Á��¦·Áª�®¨´�­nª�¨nµ��°�°µ­µ­¤´�¦�Â¨³Ä�o�ªµ¤Á�o¤�o�
�°�ª·�µ¤·�Á�Á¡¸¥��1% ­nª��µ�ª·�́¥�¦́Ê��̧ÊÄ�o�ªµ¤Á�o¤�o��°�¥µª·�µ¤·�Á��¸É­¼��¹Ê�Á�}��5% Â¨³�µ
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�¦·Áª��·ª¦°��ª��µ�¹É�¤¸�ªµ¤�µ�Á¡¸¥��0.5 ¤·¨¨·Á¤�¦�(Gendler, 2005)��nµ�³Á�}��{��́¥�¸É�ÎµÄ®o¡�
�¨�oµ�Á�¸¥�¤µ��ªnµ�µ�ª·�́¥°ºÉ� 

�°��µ��̧Ê¥´�¡�ªnµ¥µ�¸É¤¸­nª��¦³�°��°�ª·�µ¤·�Á��1�­µ¤µ¦��ÎµÄ®oÁ�·��¨�oµ�Á�¸¥�Å�o
�oª¥�́ªª·�µ¤·�Á� 1�Á°��Á�ºÉ°��µ�ª·�µ¤·�Á��1 °¥¼nÄ�¦¼��ÊÎµ¤´�­¸Á®¨º°��Ä­�¨³¨µ¥Å�oÄ��ÊÎµ¤´� 

(liposoluble)�Å¤n���n°°°��·Á��Â¨³Â­�­ªnµ��(Sensitive to light)�®µ��¼�°°��·Á��Â¨³Â­�­ªnµ�
�³Á�¨¸É¥�¦¼�Á�}��Menadione (K3) and 1,4 Naphtoquinone �¹É�¤¸�¨Ä®oÁ�·��µ¦Â¡o�¹Ê�Å�o�(induce 
allergic side effect�) Ä��{��»�´�¤¸�¼o­�Ä�¨��¨�oµ�Á�¸¥��́��¨nµªÃ�¥�ÎµÄ®oª·�µ¤·�Á��1 Ä®o°¥¼nÄ�¦¼�
ª·�µ¤·�Á��1 °°�Å��r�(vitamin K1 oxide) �¹É��³Á­�¸¥¦�ªnµ�Å¤n¤¸��·�·¦·¥µ�n°Â­�­ªnµ��(Not sensitive 
to light)��¹�Å¤nÁ�¨¸É¥�¦¼�Å�Á�}��Menadione (K3) and 1,4 Naphtoquinone �¹É��³Á�·��¨�oµ�Á�¸¥�Å�o
�o°¥¨��Â¨³­³�ª�Ä��µ¦Á�È�¦́�¬µ�¨·�£́��r°̧��oª¥�(Marchal, 2006)  

5.6 �o°Á­�°Â�³ 

5.6.1 �ª¦¤¸�µ¦ª·�́¥Á¡ºÉ°�¦³Á¤·��¦³­·��·�¨�°�¥µ�¸É¤¸­nª��¦³�°��°��5% ª·�µ¤·�Á� 1 
Ä®o�µ��¹Ê��ªnµÁ�·¤��¹É��nµ�³Á®È��¨�µ��¨·�·�Å�o�´�Á���¹Ê� 

5.6.2 �ª¦¤¸�µ¦«¹�¬µ�¹��¨Å��°�¦°¥�¨ÊÎµ¦°��ª��µ�Â¨³¥µ�¸É¤¸­nª��¦³�°��°��5% 
ª·�µ¤·�Á� 1 Ä�¦¼�Â��¥µ�µÄ®o�´�Á��¥·É��¹Ê��Ã�¥°µ�°µ«´¥�µ¦�¦ª�Á¡·É¤Á�·¤�µ�ª·�¥µ«µ­�¦r�Á�n��
�µ¦�́��·Ê�Á�ºÊ°Á¡ºÉ°®µ�¦·¤µ�¥µÄ��·ª®�́��Â¨³�µ¦¥o°¤¡·Á«¬�Á�}��o� 

5.6.3 �ª¦¤¸�µ¦«¹�¬µÁ¡·É¤Á�·¤Ä�Á¦ºÉ°�¦°¥�¨ÊÎµ¦°��ª��µ�Ã�¥Ä®o�µ¥µ�¸É¤¸­nª��¦³�°�
�°��5% ª·�µ¤·�Á� 1��ª��¼nÅ��´�¥µ�¸É¤¸§��·Í¨��µ¦­¦oµ�Á¤È�­¸°ºÉ�Ç�°µ��³Â­��Ä®oÁ®È��¦³­·��·�¨
Ä��µ¦¨�¦°¥�¨ÊÎµ¦°��ª��µ�¸É�´�Á��¥·É��¹Ê� 

5.6.4 �ª¦¤¸�µ¦«¹�¬µ�¦³­·��·�¨�°�¥µ�5% ª·�µ¤·�Á� 1�Ä��¨»n¤�¸É¤¸¦°¥�¨ÊÎµ¦°��ª��µ
�µ�­µÁ®�»�nµ��Ç�Á�n��£µª³£¼¤·Â¡o�Å��́­�Á�}��o� 

5.6.5 �ª¦¤¸�µ¦«¹�¬µ¥µ�µª·�µ¤·�Á��µÄ�¦¼�Â��°ºÉ�Ç�Á�n�Á�¨��¦̧¤��¹É�°µ��³Å�o
�¦³­·��·�¨�¸Â���nµ��´��Â¨³°µ�¨��¨�oµ�Á�¸¥�Å�o  
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®�´�­º°¥·�¥°¤Á�oµ¦nª¤Ã�¦��µ¦ª·�́¥ 

 
 

®�´�­º°¥·�¥°¤Á�oµ¦nª¤Ã�¦��µ¦ª·�́¥ �Informed Consent Form� 
 

    ª́��¸É���������Á�º°�����������������������������������¡�«������������������� 
 �oµ¡Á�oµ���µ¥��µ���µ�­µª��������������������������������������������������������°µ¥»���������������e�°¥¼n�oµ�Á¨��¸É�����������®¤¼n�¸É
����������������������������������������������������Îµ�¨������������������������������������������°ÎµÁ£°����������������������������������������������� 
�´�®ª́���������������������������������������������������¦®´­Å�¦¬�̧¥r��������������������������°�Îµ®�´�­º°Â­���ªµ¤¥·�¥°¤Á�oµ¦nª¤ 

Ã�¦��µ¦ª·�´¥Á¡ºÉ°Á�}�®΅��µ�Â­��ªnµ 
1. �oµ¡Á�oµ¥·�¥°¤Á�oµ¦nª¤Ã�¦��µ¦ª·�´¥�°�¡�. ¦¡̧¡¦¦���¦·�µ���r�(®´ª®�oµÃ�¦��µ¦)�Á¦ºÉ°� �µ¦«¹�¬µ

�¦³­·��·�¨�°�¥µ�µ�¸É¤̧­nª��¦³�°��°��5% ª·�µ¤·�Á� 1�Ä��µ¦¦́�¬µ¦°¥� Ê̈Îµ�¦·Áª�¦°��ª��µ �oª¥�ªµ¤
­¤́�¦Ä��Ã�¥¤·Å�o¤̧�µ¦�´��´��®¨°�¨ª�Â�n�¦³�µ¦Ä��Â¨³¡¦o°¤�³Ä®o�ªµ¤¦nª¤¤º°Ä��µ¦ª·�´¥ 

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

3. �oµ¡Á�oµÅ�o¦́��µ¦¦́�¦°��µ��¼oª·�´¥ªnµ�³Á�È��o°¤¼¨­nª��´ª�°��oµ¡Á�oµÁ�}��ªµ¤΅���³Á�d�Á�¥Å�oÁ�¡µ³
Ä�¦¼�Â���°��µ¦­¦»��¨�µ¦ª·�´¥Á�nµ�´Ê� 

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

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

¨��ºÉ°����������������������������������������������������������¼o¥·�¥°¤/�¼o���¦°� 
������ ���������������������������������������������������������� 

¨��ºÉ°���������������������������������������������������������®´ª®�oµÃ�¦��µ¦ 
����� ��Â¡�¥r®�·�¦¡̧¡¦¦���¦·�µ���r�� 

¨��ºÉ°���������������������������������������������������������¡¥µ� 
� ���������������������������������������������������������� 

¨��ºÉ°���������������������������������������������������������¡¥µ� 
 ���������������������������������������������������������� � 
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£µ���ª��� 

Â���´��¹��o°¤¼¨Ã�¦��µ¦ª·�́¥ 

�¦³ª́�·­nª��́ªÁ�ºÊ°��o� 
 
¨Îµ�́��¸É����������������� 
�ºÉ°����������������������������������������������������µ¤­�»¨������������������������������������������������������°µ¥»������������������e 
ª́��Á�º°���eÁ�·�������������������������������������������������������������������������������������������������������������������������.............. 
�¸É°¥¼n��Address): �������������������������������������������������������������������������������������������������������������������������.......... 
Á�°¦rÃ�¦«´¡�r�oµ���Telephone): ��������������������������������������������������������������������������������������������������...... 
Á�°¦rÃ�¦«´¡�r�oµ�¤º°�º°���Mobile phone): �����������������������������������������������������������������������������������.... 
 
1.�o°¤¼¨�́ÉªÅ� 
°µ�¸¡� �) �oµ¦µ��µ¦ �) ¦́�ª·­µ®�·� �)��oµ�µ¥ �) °ºÉ�Ç����������������������  
 
�nµ�Á�¥�¦¹�¬µÂ¡�¥r�Á¦ºÉ°�¦°¥�¨ÊÎµÄ�o�µ®¦º°Å¤n 
 �) Å¤nÁ�¥     2) Á�¥� 
 
�¦³ª́�·¦°¥�¨ÊÎµÄ�o�µÄ��¦°��¦́ª 
 �) Å¤n¤ ̧ 2) ¤¸��ªµ¤­´¤¡´��r�´�°µ­µ­¤´�¦Á�}���������������������������������������������������������������� 
 
�nµ�¤¸�{�®µ�nµ­µ¥�µ 
 �) Å¤n¤ ̧ 2) ¤¸�­´Ê�/¥µª/Á°̧¥��Ã�¦�¦³�»���������������������������������������������������������������������� 
 
�nµ�Â�oÅ��nµ­µ¥�µ�oª¥ 
 �) Å¤n¤ ̧ 2) Ä­nÂªn� �)��°�Â��Á¨�­r 
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�nµ�Ä­n�°�Â��­rÁ­�­r®¦º°Å¤n 
o Å¤nÄ­n 
o Ä­n�»�ª́�� 
o Ä­n�µ�ª́� 

�nµ��µ�°µ®µ¦Á­¦·¤ (ª·�µ¤·�)�®¦º°Å¤n  
o Å¤n�µ�Á¨¥� 
o Á�¥�µ�Â�n®¥»�Â¨oª�n°�Á�oµ¦nª¤�µ�ª·�́¥� 
o �{��»�´��µ�°¥¼n�¦³�»
��·������������������ 
o 1-2 �¦́Ê�/­´��µ®r� 
o 3-4 �¦́Ê�/­´��µ®r� 
o �µ��»�ª́� 

�µ¦Â¡o¥µ 
1) Å¤n¤ ̧        2) ¤¸��ºÉ°����������� 

 
2. �·�ª´�¦�¦³�Îµª´� 
 
¦³¥³Áª¨µ�¸É­´¤�́­Â­�Â���µ�°µ�¸¡Â¨³/®¦º°��µ�°�·Á¦� (�´ÉªÃ¤��n°ª́�) 

o �o°¥�ªnµ�1 �´ÉªÃ¤��n°ª́� 
o 1��´ÉªÃ¤��n°ª́� 
o 2-3 �´ÉªÃ¤��n°ª́� 
o 4-6 �´ÉªÃ¤��n°ª́� 
o ¤µ��ªnµ�6 �´ÉªÃ¤��n°ª́� 

 
�nµ�Ä�o­µ¦�´�Â���µ�¦·Áª�Ä�o�µ®¦º°Å¤n� 

o Ä�o SPF�������� 
o Å¤nÄ�o 
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Ã�¥���·Á¤ºÉ°°°�Â���®¦º°°¥¼n�¨µ�Â�o���nµ�Ä­nÂªn��´�Â��®¦º°Å¤n 
o Å¤nÄ­n 
o Ä�o�»��¦́Ê� 
o Ä�o�µ��¦́Ê� 

 
�ºÉ¤�ÊÎµª́�¨³�����������������������Â�oª 
�µ¦¡´��n°���°�®¨´�����������������������������´ÉªÃ¤�/ª́� 
°°��Îµ¨´��µ¥ (�¦́Ê�¨³°¥nµ��o°¥�30 �µ�¸�n°Á�ºÉ°��´�) Ã�¦�¦³�»�¦³Á£�Â¨³Áª¨µ 

o Å¤n°°��Îµ¨´��µ¥ 
o �o°¥�ªnµ�3�ª́��n°­´��µ®r 
o 3-5 ª́��n°­´��µ®r 
o ¤µ��ªnµ�5 ª́��n°­´��µ®r 

 
Ä�o­µ¥�µ�oª¥�µ¦Ä�o�°¤¡·ªÁ�°¦r Â¨³/®¦º°��µ¦°nµ�®�́�­º° 

o Å¤n¤ ̧
o Ä�o�»�ª́��Ã�¦�¦³�»¦³¥³Áª¨µ 

o �o°¥�ªnµ�1��´ÉªÃ¤��n°ª́� 
o 1-3 �´ÉªÃ¤��n°ª́� 
o 3-5 �´ÉªÃ¤��n°ª́� 
o 5-7 �´ÉªÃ¤��n°ª́� 
o ¤µ��ªnµ����´ÉªÃ¤��n°ª́� 

 
­¼��»®¦̧É� 

o ­¼�Á�}��¦³�Îµ�Á�}��Îµ�ª���������������¤ª�/ª́��­´��µ®r¨³������������
ª́��Á�}�Áª¨µ���������������e 

o ­¼��µ¤�µ�­´�­¦¦�r��ªµ¤�¸É������������¦́Ê�/Á�º°���¦́Ê�¨³�������������
¤ª�� 

o Å¤n­¼� 
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Â°¨�°±°¦r�  
o �ºÉ¤Á�}��¦³�Îµ��¦·¤µ�����������������Á�}�/�¦́Ê���������������������¦́Ê�/
­´��µ®r�Á�}�Áª¨µ��������������e  

o �ºÉ¤�µ¤�µ�­´�­¦¦�r��ªµ¤�¸É�������������������¦́Ê�/Á�º°�� 
o Å¤n�ºÉ¤ 

 

�nµ�Á�¥Ä�o�¨·�£́��rÁ®¨nµ�̧Ê�´��ª��µ®¦º°Å¤n 
A. ¥µ�¨»n¤retinoid (Vitamin A, Tretinoin, Retin A, Retacnyl, Isotretinoin, roaccuatane, 

Acnotin) 
����.Ä�o������Å¤nÄ�o� 
¦³¥³Áª¨µ®¨´��µ¦Ä�o�¦́Ê�­»��oµ¥����� 

  
B. ¥µ�¨»n¤AHA ®¦º°�BHA 
����.Ä�o������Å¤nÄ�o� 
¦³¥³Áª¨µ®¨´��µ¦Ä�o�¦́Ê�­»��oµ¥����� 

 

C. ¥µÄ��¨»n¤hormone 
����.Ä�o������Å¤nÄ�o� 
¦³¥³Áª¨µ®¨´��µ¦Ä�o�¦́Ê�­»��oµ¥����� 

 

D. �¦̧¤¨�¦·Êª¦°¥Ä�o�µ°ºÉ� 
����.Ä�o ¦³�»�����������Å¤nÄ�o� 
¦³¥³Áª¨µ®¨´��µ¦Ä�o�¦́Ê�­»��oµ¥����� 

 

�nµ�Á�¥�Îµ®́���µ¦�¸ÉÁ�¸É¥ª�o°��´��µ¦¨�¦°¥�¨ÊÎµÂ¨³¦·Êª¦°¥Ä�o�µ�Á®¨nµ�̧Ê®¦º°Å¤n 
Á�n�Á¨Á�°¦r¡¨´­r�µ¥�(pulsed dye ®¦º°�V-beam)Ä�o�µ 
�µ¦¨°��oª¥­µ¦Á�¤¸Ä�o�µ��µ¦�¦°�oª¥Á�¦È�°́�¤�¸�Å°°°�Ã��Ã¢Ã�Ã¢¦·Á°�·­ 
�µ¦�¸�Ã��È°��rÄ�o�µ��µ¦�¸�­µ¦Á�·¤Á�È¤fillerÄ�o�µ Á�}��o� 

����.Á�¥�Îµ Ã�¦�¦³�»��·��¸É�Îµ������������������� 
¦³¥³Áª¨µ®¨´��µ¦�Îµ�¦́Ê�­»��oµ¥����� 
����Å¤nÁ�¥�Îµ 
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Â���´��¹��o°¤¼¨ 
 
�µ¦µ��¸É1 �o°¤¼¨¦°¥�¨ÊÎµÂ¨³¦·Êª¦°¥¦°��ª��µ�¸É�n°��µ¦¦́�¬µ�( ­´��µ®r�¸É�0 ) 

 
 
 

Î̈µ�´� �µ�oµ��oµ¥­́��µ®r�¸É�� �µ�oµ��ªµ­́��µ®r�¸É�� 
 

�ªµ¤Á�o¤ 
 

¦·Êª¦°¥ 
 

 
�ªµ¤Á�o¤ 

 

 
¦·Êª¦°¥ 

 
 L* L* L* Á�¨̧É¥�L* L* L* L* Á�¨̧É¥�L* 

�           
2           
3           
4           
5           
6           
7           
8           
9           
10           
�1           
12           
�3           
14           
�5           
16           
�7           
18           
�9           
20           
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Î̈µ�´� �µ�oµ��oµ¥­́��µ®r�¸É�� �µ�oµ��ªµ­́��µ®r�¸É�� 
 

�ªµ¤Á�o¤ 
 

¦·Êª¦°¥ 
 

 
�ªµ¤Á�o¤ 

 

 
¦·Êª¦°¥ 
 

 L* L* L* Á�¨̧É¥�L* L* L* L* Á�¨̧É¥�L* 

2�           
22           
23           
24           
25           
26           
27           
28           
29           
30           
31           
32           
33           
34           
35           
36           
37           
38           
39           
40           
41           
42           
43           
44           
45           
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Î̈µ�´� �µ�oµ��oµ¥­́��µ®r�¸É�� �µ�oµ��ªµ­́��µ®r�¸É�� 
 

�ªµ¤Á�o¤ 
 

¦·Êª¦°¥ 
 

 
�ªµ¤Á�o¤ 

 

 
¦·Êª¦°¥ 
 

 L* L* L* Á�¨̧É¥�L* L* L* L* Á�¨̧É¥�L* 

46           
47           
48           
49           
50           
51           
52           
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�µ¦µ��¸É 2 �o°¤¼¨¦°¥�¨ÊÎµÂ¨³¦·Êª¦°¥¦°��ª��µ�¸É­´��µ®r�¸É�4� 

 
 
 
 

Î̈µ�´� �µ�oµ��oµ¥­́��µ®r�¸É�4 �µ�oµ��ªµ­́��µ®r�¸É�4 
 

�ªµ¤Á�o¤ 
 

¦·Êª¦°¥ 
 

 
�ªµ¤Á�o¤ 

 

 
¦·Êª¦°¥ 
 

 L* L* L* Á�¨̧É¥�L* L* L* L* Á�¨̧É¥�L* 

�           
2           
3           
4           
5           
6           
7           
8           
9           
10           
�1           
12           
�3           
14           
�5           
16           
�7           
18           
�9           
20           
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Î̈µ�´� �µ�oµ��oµ¥­́��µ®r�¸É�4 �µ�oµ��ªµ­́��µ®r�¸É�4 

 
�ªµ¤Á�o¤ 

 
¦·Êª¦°¥ 

 

 
�ªµ¤Á�o¤ 

 

 
¦·Êª¦°¥ 

 
 L* L* L* Á�¨̧É¥�L* L* L* L* Á�¨̧É¥�L* 
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Î̈µ�´� �µ�oµ��oµ¥­́��µ®r�¸É�4 �µ�oµ��ªµ­́��µ®r�¸É�4 
 

�ªµ¤Á�o¤ 
 

¦·Êª¦°¥ 
 

 
�ªµ¤Á�o¤ 

 

 
¦·Êª¦°¥ 

 
 L* L* L* Á�¨̧É¥�L* L* L* L* Á�¨̧É¥�L* 
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�µ¦µ��¸É 3 �o°¤¼¨¦°¥�¨ÊÎµÂ¨³¦·Êª¦°¥¦°��ª��µ�¸É­´��µ®r�¸É�8 

 
 
 
 

Î̈µ�´� �µ�oµ��oµ¥­́��µ®r�¸É�8 �µ�oµ��ªµ­́��µ®r�¸É�8 
 

�ªµ¤Á�o¤ 
 

¦·Êª¦°¥ 
 

 
�ªµ¤Á�o¤ 

 

 
¦·Êª¦°¥ 

 
 L* L* L* Á�¨̧É¥�L* L* L* L* Á�¨̧É¥�L* 
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5           
6           
7           
8           
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�3           
14           
�5           
16           
�7           
18           
�9           
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Î̈µ�´� �µ�oµ��oµ¥­́��µ®r�¸É�8 �µ�oµ��ªµ­́��µ®r�¸É�8 
 

�ªµ¤Á�o¤ 
 

¦·Êª¦°¥ 
 

 
�ªµ¤Á�o¤ 

 

 
¦·Êª¦°¥ 

 
 L* L* L* Á�¨̧É¥�L* L* L* L* Á�¨̧É¥�L* 
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22           
23           
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27           
28           
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44           
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Î̈µ�´� �µ�oµ��oµ¥­́��µ®r�¸É�8 �µ�oµ��ªµ­́��µ®r�¸É�8 
 

�ªµ¤Á�o¤ 
 

¦·Êª¦°¥ 
 

 
�ªµ¤Á�o¤ 

 

 
¦·Êª¦°¥ 

 
 L* L* L* Á�¨̧É¥�L* L* L* L* Á�¨̧É¥�L* 
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�µ¦µ��¸É 4 �o°¤¼¨¦°¥�¨ÊÎµÂ¨³¦·Êª¦°¥¦°��ª��µ�¸É­´��µ®r�¸É�12 
 

Î̈µ�´� �µ�oµ��oµ¥­́��µ®r�¸É�12 �µ�oµ��ªµ­́��µ®r�¸É�12 
 

�ªµ¤Á�o¤ 
 

¦·Êª¦°¥ 
 

 
�ªµ¤Á�o¤ 

 

 
¦·Êª¦°¥ 

 
 L* L* L* Á�¨̧É¥�L* L* L* L* Á�¨̧É¥�L* 

�           
2           
3           
4           
5           
6           
7           
8           
9           
10           
�1           
12           
�3           
14           
�5           
16           
�7           
18           
�9           
20           
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Î̈µ�´� �µ�oµ��oµ¥­́��µ®r�¸É�12 �µ�oµ��ªµ­́��µ®r�¸É�12 
 

�ªµ¤Á�o¤ 
 

¦·Êª¦°¥ 
 

 
�ªµ¤Á�o¤ 

 

 
¦·Êª¦°¥ 

 
 L* L* L* Á�¨̧É¥�L* L* L* L* Á�¨̧É¥�L* 
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44           
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Î̈µ�´� �µ�oµ��oµ¥­́��µ®r�¸É�12 �µ�oµ��ªµ­́��µ®r�¸É�12 
 

�ªµ¤Á�o¤ 
 

¦·Êª¦°¥ 
 

 
�ªµ¤Á�o¤ 

 

 
¦·Êª¦°¥ 

 
 L* L* L* Á�¨̧É¥�L* L* L* L* Á�¨̧É¥�L* 
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¨Îµ�́��¸É�����.. 
 
�µ¦µ��¸É 5 Â­���ªµ¤¡¹�¡°Ä�Ä��µ¦¨�¦°¥�¨ÊÎµ�°��µ¦Ä�o¥µ Á¤ºÉ°­·Ê�­»�­´��µ®r�¸É�12 

Ã�¥Ä®o�Patient Satisfaction score��¦³Á¤·�¦°¥�¨ÊÎµ¦°��ª��µ 
  Score -1  Â¥n¨�/¦°¥�¨ÊÎµÁ¡·É¤�¹Ê�  
  Score 0  Å¤nÁ�¨¸É¥�Â�¨�  
  Score 1  �̧�¹Ê�Á¨È��o°¥  
  Score 2  �̧�¹Ê��µ��¨µ�  
  Score 3  �̧�¹Ê�¤µ�� 

 
 
�¨»n¤ 

 
Patient Satisfaction score 

 
-1 0 1 2 3 

¦°¥�¨ÊÎµ�¦·Áª�¦°��ª��µ�oµ¥      

¦°¥�¨ÊÎµ�¦·Áª�¦°��ª��µ�ªµ      
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�µ¦µ��¸É 6 Â­���ªµ¤¡¹�¡°Ä�Ä��µ¦¨�¦·Êª¦°¥¦°��ª��µ Á¤ºÉ°­·Ê�­»�­´��µ®r�¸É�12 
Ã�¥Ä®o�Patient Satisfaction score��¦³Á¤·�¦·Êª¦°¥¦°��ª��µ 

  Score -1  Â¥n¨�/¦·Êª¦°¥Á¡·É¤�¹Ê� 
  Score 0  Å¤nÁ�¨¸É¥�Â�¨�  
  Score 1  �̧�¹Ê�Á¨È��o°¥ 
  Score 2  �̧�¹Ê��µ��¨µ�  
  Score 3  �̧�¹Ê�¤µ�� 
 

 
 
�¨»n¤ 

 
Patient Satisfaction score 

 
-1 0 1 2 3 

¦·Êª¦°¥�¦·Áª�¦°��ª��µ�oµ¥      

¦·Êª¦°¥�¦·Áª�¦°��ª��µ�ªµ      
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�µ¦µ��¸É 7 Â­���µ¦�¦³Á¤·��¨�oµ�Á�¸¥��µ��µ¦Ä�o¥µ�Ã�¥°µ­µ­¤´�¦ 
Ã�¥Ä®o��¦³Á¤·��¨�oµ�Á�¸¥�Á�}��³Â��� 

  Score 1  �o°¥¤µ� 
  Score 2  �n°��oµ��o°¥ 
  Score 3  �µ��¨µ� 

    Score 4  �n°��oµ�¤µ� 
  Score 5  ¤µ��¸É­»� 

 
�µ�oµ��oµ¥� 
   ���. Å¤n¤¸�¨�oµ�Á�¸¥� 
   ���. ¤¸�¨�oµ�Á�¸¥��Ã�¦��°�Ä��µ¦µ� 
 

 1 2 3 4 5 
Â®o��(dryness)      
°»n��¦o°�(warmth)      
�´��(Itching)      
Â��(erythema)      
�ºÉ� �»n¤�(papule)      
�»n¤�ÊÎµ�(vesicle)      
°ºÉ�Ç¦³�»�����.      

 
 ¦³¥³Áª¨µ�¸ÉÄ�o¥µ�µ�Á�nµÅ¦��¹�Á�·��¨�oµ�Á�¸¥��µ�¥µ�́��¨nµª�
���������������.... 
 ¦³¥³Áª¨µ�¸É�¨�oµ�Á�¸¥��µ��µ¦Ä�o¥µ��¦¦Á�µ¨�®¦º°®µ¥Å��
����������������.. 
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�µ�oµ��ªµ 
   ���. Å¤n¤¸�¨�oµ�Á�¸¥� 
   ���. ¤¸�¨�oµ�Á�¸¥��Ã�¦��°�Ä��µ¦µ� 
 
 1 2 3 4 5 
Â®o��(dryness)      
°»n��¦o°� (warmth)      
�´��(Itching)      
Â���(erythema)      
�ºÉ� �»n¤�(papule)      
�»n¤�ÊÎµ�(vesicle)      
°ºÉ�Ç�¦³�»�����.      

 
 ¦³¥³Áª¨µ�¸ÉÄ�o¥µ�µ�Á�nµÅ¦��¹�Á�·��¨�oµ�Á�¸¥��µ�¥µ�́��¨nµª�
���������������.... 
 ¦³¥³Áª¨µ�¸É�¨�oµ�Á�¸¥��µ��µ¦Ä�o¥µ��¦¦Á�µ¨�®¦º°®µ¥Å��
����������������.. 
 
 
 
 
 
 
 
 
 
 
 
 
 



 101 
 

 

 
£µ���ª��� 

£µ¡�¼oÁ�oµ¦nª¤ª·�́¥ 

£µ¡Â­��¦°¥� Ê̈Îµ�¦·Áª�¦°��ª��µ�°��¼oÁ�oµ¦nª¤ª·�´¥ 
 

- �µ�oµ��ªµ�°��¼oÁ�oµ¦nª¤ª·�́¥�Å�o¦́��µ¦¦́�¬µ�oª¥�5% ª·�µ¤·�Á� 1 
- �µ�oµ��oµ¥�°��¼oÁ�oµ¦nª¤ª·�́¥�Å�o¦́��µ¦¦́�¬µ�oª¥¥µ®¨°� 

 
 
�   �ªµ�­´��µ®r�¸É�0 ��oµ¥     ­´��µ®r�¸É�4 
 

 
 
   ��­´��µ®r�¸É�8      ­´��µ®r�¸É�12 
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£µ¡Â­��¦°¥� Ê̈Îµ�¦·Áª�¦°��ª��µ�°��¼oÁ�oµ¦nª¤ª·�´¥ 
 

- �µ�oµ��ªµ�°��¼oÁ�oµ¦nª¤ª·�́¥�Å�o¦́��µ¦¦́�¬µ�oª¥�5% ª·�µ¤·�Á� 1 
- �µ�oµ��oµ¥�°��¼oÁ�oµ¦nª¤ª·�́¥�Å�o¦́��µ¦¦́�¬µ�oª¥¥µ®¨°� 

�  �ªµ�������­´��µ®r�¸É�0 ��oµ¥     ­´��µ®r�¸É�4 

 
 
               ­´��µ®r�¸É�8      ­´��µ®r�¸É�12 
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£µ¡Â­��¦·Êª¦°¥�¦·Áª�¦°��ª��µ�°��¼oÁ�oµ¦nª¤ª·�´¥� 
 

- �µ�oµ��oµ¥�°��¼oÁ�oµ¦nª¤ª·�́¥�Å�o¦́��µ¦¦́�¬µ�oª¥�5% ª·�µ¤·�Á� 1 
  
     ­´��µ®r�¸É�0      ­´��µ®r�¸É�4 

 
 
      ­´��µ®r�¸É�8      ­´��µ®r�¸É�12 
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£µ¡Â­��¦·Êª¦°¥�¦·Áª�¦°��ª��µ�°��¼oÁ�oµ¦nª¤ª·�´¥� 
 

- �µ�oµ��ªµ�°��¼oÁ�oµ¦nª¤ª·�́¥�Å�o¦́��µ¦¦́�¬µ�oª¥¥µ®¨°� 
 
�     ­´��µ®r�¸É�0     �­´��µ®r�¸É�4� 

 
 
     ­´��µ®r�¸É�8      ­´��µ®r�¸É�12  

 
 
 
 
 
 
 
 
 



 105 
 

 

£µ¡Â­��¦·Êª¦°¥¦°��ª��µ�µ��visioscan �°��¼oÁ�oµ¦nª¤ª·�´¥ 
 

- �µ�oµ��ªµ�°��¼oÁ�oµ¦nª¤ª·�́¥�Å�o¦́��µ¦¦́�¬µ�oª¥�5% ª·�µ¤·�Á� 
 
�   �����������­´��µ®r�¸É�0   �  ­´��µ®r�¸É�4� 

 
 
    �������­´��µ®r�¸É�8 ­´��µ®r�¸É�12 
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£µ¡Â­��¦·Êª¦°¥¦°��ª��µ�µ��visioscan �°��¼oÁ�oµ¦nª¤ª·�´¥ 
 

- �µ�oµ��oµ¥�°��¼oÁ�oµ¦nª¤ª·�́¥�Å�o¦́��µ¦¦́�¬µ�oª¥¥µ®¨°� 
 
�    ������­´��µ®r�¸É�0   �  ­´��µ®r�¸É�4 

 
 
    ������­´��µ®r�¸É�8   �  ­´��µ®r�¸É�12 
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£µ¡�´ª°¥nµ�Â­���¨�oµ�Á�¸¥��°��¼oÁ�oµ¦nª¤ª·�´¥®΅��µ¦Ä�o¥µ 
 

- �µ�oµ��oµ¥�°��¼oÁ�oµ¦nª¤ª·�́¥�Å�o¦́��µ¦¦́�¬µ�oª¥¥µ�5 % ª·�µ¤·�Á��1 
 

 
 

- �µ�oµ��oµ¥�°��¼oÁ�oµ¦nª¤ª·�́¥�Å�o¦́��µ¦¦́�¬µ�oª¥¥µ®¨°� 
 

 
 
 
 
� 
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£µ���ª��� 

Â­��£µ¡¥µ�¸ÉÄ�oÄ�Ã�¦��µ¦ª·�́¥ 

£µ¡Â­���¥µ�̧É¤̧­nª��¦³�°��°��5% ª·�µ¤·�Á� 1�Â¨³¥µ®¨°���̧ÉÄ�oÄ��µ�ª·�´¥ 
 

 
 
 
 
 
 
 



 

 
 
 
 
 
 
 
 
 
 
 

 
�¦³ª́�·�¼oÁ�̧¥� 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

id1115046 pdfMachine by Broadgun Software  - a great PDF writer!  - a great PDF creator! - http://www.pdfmachine.com  http://www.broadgun.com 



 110 
 

 

 
�¦³ª́�·�¼oÁ�̧¥� 

�ºÉ° �µ�­µª¦¡¸¡¦¦���¦·�µ���r 

ª´��Á�º°���e�Á�·� 10 �¦��µ�¤���23 

­�µ��̧É°¥¼n�{��»�´� 50 �°¥�¡®¨Ã¥�·��24 ����¡®¨Ã¥�·� 
������������������������������������������������������Â�ª��°¤¡¨�Á����»�́�¦��¦»�Á�¡²�10900 

�¦³ª´�·�µ¦«¹�¬µ 
2547 �¦·��µ�¦̧�Â¡�¥«µ­�¦�´��·�� 
 Â¡�¥«µ­�¦r��»¯µ¨��¦�r¤®µª·�¥µ¨´¥ 

�¦³ª´�·�µ¦�Îµ�µ�� 
2549                             � Â¡�¥rÁ¡·É¤¡¼��´�¬³ 

Ã¦�¡¥µ�µ¨¡¦³��¦«¦̧°¥»�¥µ��́�®ª́�¡¦³��¦«¦̧°¥»�¥µ 
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