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�µ¤®΅�­¼�¦�¦·��µª·�¥µ«µ­�¦¤®µ�́��·� 

­µ�µª·�µ��ª·�¥µ 
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ABSTRACT 

Acupuncture is one of the Traditional Chinese medical practices. While it has been applied 
for various medical treatments including wrinkles, there has not yet a study that identified the most 
effective acupuncture methods. This study aim to study reducing periorbital wrinkles and the 
effectiveness remaining after acupuncture treatment according to syndrome differentiation comparing 
to direct local needling. Study in volunteer group of Thai females (age between 35-55 years old) who 
had periorbital wrinkles grade I-IV (by wrinkle assessment scale). Volunteer group were selected and 
divided into 3 groups. In the first group, acupuncture was performed according to syndrome 
differentiation. Another was performed at the specific areas (direct local needling). The other was a 
control group. In both acupuncture groups were performed twice a week for 5 weeks and follow up at 
8th and 10th week. All participants were measured wrinkles by Visioscan®VC98 and pictures would be 
taken and collected around periorbital area prior to the trial and in week 5th, 8th and 10th. There are 32 
participants were divided into acupuncture according to syndrome differentiation 11 persons, direct 
local needling 12 persons and control group 9 persons. Periorbital wrinkles of both acupuncture groups 
were reduced in week 5th, 8th and 10th with statistically significance from baseline �p<0.001) whereas 
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no statistically significance in control group��p=.138). When compared between both acupuncture 
groups and control group the result showed statistically significance reduced in periorbital wrinkles at 
8th and 10th week. Comparing between acupuncture groups showed no statistically significance 
difference in wrinkles at the 0.05 level. 

Keywords: Electroacupuncture / Acupuncture / Periorbital Wrinkle 
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4.19  Á�¦̧¥�Á�¸¥��ªµ¤Â���nµ��nµÁ�¨¸É¥¦·Êª¦°¥¦°��ª��µ¦³®ªnµ��¨»n¤��¨°�� 
�����   ���­´��µ®r�¸É 10             52 
4.20  �nµÁ�¨¸É¥¦·Êª¦°¥�¸É®�oµ�µ�����nª�Áª¨µ�nµ��Ç�Ä��¨»n¤ {�Á�È¤�µ¤°µ�µ¦   ���53 
4.21  �nµÁ�¨¸É¥¦·Êª¦°¥�¸É®�oµ�µ�����nª�Áª¨µ�nµ��Ç�Ä��¨»n¤ {�Á�È¤Á�¡µ³�¸É   ���53 
4.22  �nµÁ�¨¸É¥¦·Êª¦°¥�¸É®�oµ�µ�����nª�Áª¨µ�nµ��Ç�Ä��¨»n¤�ª��»¤    ���54 
4.23  �µ¦Á�¦̧¥�Á�¸¥��nµÁ�¨¸É¥¦·Êª¦°¥�¸É®�oµ�µ����­´��µ®r�¸É 0, 5, 8 Â¨³10� 
����    �¦³®ªnµ��¨»n¤ {�Á�È¤�µ¤°µ�µ¦ �¨»n¤ {�Á�È¤Á�¡µ³�¸É Â¨³�¨»n¤�ª��»¤   ���54 
4.24  �nµÁ�¨¸É¥¦·Êª¦°¥�¸É�°����nª�Áª¨µ�nµ��Ç�Ä��¨»n¤ {�Á�È¤�µ¤°µ�µ¦    ���55 
4.25  �nµÁ�¨¸É¥¦·Êª¦°¥�¸É�°����nª�Áª¨µ�nµ��Ç�Ä��¨»n¤ {�Á�È¤Á�¡µ³�¸É    ����� 
��26  �nµÁ�¨¸É¥¦·Êª¦°¥�¸É�°����nª�Áª¨µ�nµ��Ç�Ä��¨»n¤�ª��»¤    �� ����� 
��27  �µ¦Á�¦̧¥�Á�¸¥��nµÁ�¨¸É¥¦·Êª¦°¥�¸É�°���­´��µ®r�¸É 0, 5, 8 Â¨³10� 
���������¦³®ªnµ��¨»n¤ {�Á�È¤�µ¤°µ�µ¦ �¨»n¤ {�Á�È¤Á�¡µ³�¸É Â¨³�¨»n¤�ª��»¤      �� 
��28  �o°¤¼¨�ªµ¤¡¹�¡°Ä��¸É¤¸�n°�µ¦¨�¨��°�¦·Êª¦°¥¦°��ª��µ�°� 
�����������¨»n¤ {�Á�È¤�µ¤°µ�µ¦��¨»n¤ {�Á�È¤Á�¡µ³�¸É�Â¨³�¨»n¤�ª��»¤�Ä��nª�Áª¨µ�nµ��Ç     �� 
��29  �o°¤¼¨Á�¦̧¥�Á�¸¥��ªµ¤¡¹�¡°Ä��¸É¤¸�n°�µ¦¨�¨��°�¦·Êª¦°¥¦°��ª��µ 
���������¦³®ªnµ��¨»n¤ {�Á�È¤�µ¤°µ�µ¦��´��¨»n¤ {�Á�È¤Á�¡µ³�¸É�Ä��nª�Áª¨µ�nµ��Ç      �� 
 



 

 (13) 

­µ¦�´��µ¦µ��(�n°) 
 
�µ¦µ��������������������������������������������������������������������������������������������������������������������������������������������®�oµ  
��30  ­»�£µ¡Ã�¥¦ª¤�oµ�°ºÉ��¸É�̧�¹Ê�®¨´��µ¦¦́�¬µ�oª¥�µ¦ {�Á�È¤�µ¤°µ�µ¦     � ����� 
��31��­»�£µ¡Ã�¥¦ª¤�oµ�°ºÉ��¸É�̧�¹Ê�®¨´��µ¦¦́�¬µ�oª¥�µ¦ {�Á�È¤�¡µ³�¸É      �� 
��32 ��¨�µ¦Á�¦̧¥�Á�¸¥��¨�oµ�Á�¸¥��°��µ¦¦́�¬µ¦³®ªnµ��¨»n¤ {�Á�È¤�µ¤°µ�µ¦� 
����������´��¨»n¤ {�Á�È¤Á�¡µ³�¸É       � ����� 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 (14) 

­µ¦�´�£µ¡ 

£µ¡          �������������®�oµ 

��1  ��ª��µ¦°́�Á­� Phase I           �6 
��2  ��ª��µ¦°́�Á­� Phase II           �7 
��3  ��ª��µ¦°́�Á­� Phase III           �7 
���  �µ¦Á�¦̧¥�Á�¸¥��nµÁ�¨¸É¥¦·Êª¦°¥¦°��ª��µ���­´��µ®r�¸É 0, 5, 8 Â¨³10� 
��������°��¨»n¤� {�Á�È¤�µ¤°µ�µ¦ �¨»n¤ {�Á�È¤Á�¡µ³�¸É Â¨³�¨»n¤�ª��»¤       �� 
���  �µ¦Á�¦̧¥�Á�¸¥��nµÁ�¨¸É¥¦·Êª¦°¥¦°��ª��µ����nª�Áª¨µ�nµ��Ç�¦³®ªnµ��¨»n¤ 
������� {�Á�È¤�µ¤°µ�µ¦��¨»n¤ {�Á�È¤Á�¡µ³�¸É�Â¨³�¨»n¤�ª��»¤���­´��µ®r�¸É 0, 5, 8 Â¨³10    �� 
 

 

 

 

 

 



 

 

���¸É�1 

���Îµ 

�����£¼¤·®΅� 

�{��»�´��µ¦Â¡�¥r¤¸�ªµ¤Á�¦·��oµª®�oµ¤µ���¦³�µ�¦�´ÉªÃ¨��¹�¤¸°µ¥»Á�¨¸É¥�¸É Á¡·É¤�¹Ê������������
�ªµ¤�¦µ�¹�Á�}��{�®µ®�¹É��¸É�µ��µ¦Â¡�¥rÄ®o�ªµ¤­�Ä��´Ê�Ä�Á¦ºÉ°��°��µ¦�³¨°ª́¥Â¨³�µ¦
�j°��´�Ã¦��nµ��Ç��¸ÉÁ�·��µ��ªµ¤�¦µ (Gist & Velkoff, 1997) 

�ªµ¤�¦µ�°��·ª®�́�Á�·��µ��{��́¥®¨´��¸É­Îµ�´��2 �{��́¥�º°�Intrinsic factor Â¨³�Extrinsic 
factor   (Farage, Miller, Elsner, & Maibach, 2008; Jenkins, 2002; Puizina-Iviã, 2008; Uitto, 2008; 
Year & Gilchrest, 2008) Ã�¥�¨Å��¸ÉÁ�·��µ��Intrinsic factor��́Ê�Å�o�¼��Îµ®��¤µ�µ�¡´��»�¦¦¤
�°�Â�n¨³�»��¨�¤¸¨´�¬�³­Îµ�´��3��¦³�µ¦�º°��´Ê�Ä�o�·ª®�́�¤¸�µ¦ i°�́ª¨��µ��µ¦­¼�Á­¸¥��°¨¨µ
Á���¤¸�ªµ¤Á­ºÉ°¤�°�Á­o�Ä¥°̧¨µ­�·�Â¨³�µ¦­¼�Á­¸¥�ÊÎµ�­nª�­µÁ®�»�¸É­Îµ�´��¸ÉÁ�·��µ��Extrinsic 
factor �́Ê���º°��µ¦Å�o¦́�¦́�­¸°»¨�¦oµÅªÃ°Á¨�Á�}�Áª¨µ�µ��Ç��¹É��ªµ¤�¦µ�¸ÉÁ�·��µ��{��́¥�̧Ê°µ�
Á¦̧¥�ªnµÁ�}��Photoaging �¸É­Îµ�´��º°�¦́�­¸°»¨�¦oµÅªÃ°Á¨�Á°��¨´�¬�³�¸É�¦ª�¡�Å�o�µ��·ª®�́��º°��
¦·Êª¦°¥Â¨³�µ¦Á�¨¸É¥�Â�¨��°�Á¤È�­¸�­nª�¡¥µ�·­£µ¡�¸É�¦ª�¡��º°��µ¦­¼�Á­¸¥�°¨¨µÁ��Ä��´Ê�
Ä�o�·ª®�́� 

�́��́Ê�­·É��¸É�n��°��¹��ªµ¤�¦µÅ�o�̧�¸É­»��º°��µ¦Á�·�¦·Êª¦°¥�¸É�·ª®�́�Â¨³Ã�¥Á�¡µ³°¥nµ�¥·É�
¦·Êª¦°¥�¦·Áª�¦°��ª��µ�³Á�}�­nª��¸É�n°��oµ��³Á®È�Å�o�´�Á��Â¨³­µ¤µ¦��¸É�³�n��°�°µ¥»�°�
��Á¦µÅ�o��¹��ÎµÄ®o¤¸�¼o¡¥µ¥µ¤�·��o�ª·�¸�¸É�³¦́�¬µ¦·Êª¦°¥�¦·Áª�¦°��ª��µ¤µ�¤µ¥�Å�oÂ�n��µ¦�µ¥µ
�¦³Á£��¦�ª·�µ¤·�Á° (Olsen�et al., 1997) �µ¦¨°��·ª�(Manaloto & Alster, 1999) ��µ¦�¸�Ã��°��r 
(Carruthers & Caruthers, 1997)   �µ¦�¸�­µ¦Á�·¤Á�È¤��µ¦Ä�oÁ¨Á�°¦r¨°��·ª�Â�n¨³ª·�¸�È¤¸�o°�̧�o°Á­¸¥
Â���nµ��´�Å���­nª��µ¦�³Á¨º°�¦́�¬µ�oª¥ª·�¸Ä��́Ê����¹Ê��´�¦·Êª¦°¥Â¨³�{�®µ°ºÉ��Ç��°�Â�n¨³
�»��¨ 
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Ä��{��»�´��µ¦Â¡�¥r�µ�Á¨º°�Á�oµ¤µ¤¸���µ��¸É­Îµ�´�¤µ��¹Ê�®�¹É�Ä��́Ê��º°«µ­�¦r
�µ¦Â¡�¥rÂ���̧���¹É�¤¸¤µ�µ�Á�}�Áª¨µ®¨µ¥¡´��e�Ã�¥Â¡�¥r�̧��³Á�o��µ¦�¼Â¨­»�£µ¡Â���������������
°��r¦ª¤��¹É�¤¸°¥¼n®¨µ¥Â����Á�n���µ¦ {�Á�È¤��µ¦Ä�o¥µ­¤»�Å¡¦��¸É����ª��»¥®�µ�Á�}��o� 

�µ¦ {�Á�È¤��́�Á�}��µ�Á¨º°�®�¹É�Ä��µ¦¦́�¬µÃ¦�®¨µ¥��·��Ã�¥¤¸�o°�n��¸Ê�µ¤�¸É¦³�»ÅªoÄ�
°��r�µ¦°�µ¤´¥Ã¨��(Ted, 2002��Ä��¦³Á�«Å�¥�µ¦¦́�¬µÃ�¥�µ¦ {�Á�È¤Å�o¦́��µ¦¦́�¦°��µ������������������
�¦³�¦ª�­µ�µ¦�­»�Ã�¥�µ¦ {�Á�È¤Á�}��µ¦¦́�¬µ�¸É¤¸�nµÄ�o�nµ¥Â¨³�¨�oµ�Á�¸¥��o°¥ 

®¨´��µ¦¦́�¬µ�oª¥�µ¦ {�Á�È¤���³Á�o��µ¦�¦́�­¤�»¨�°�¡¨´��µ�®¦º°¨¤�¦µ�Ä�¦nµ��µ¥
�Ã�ª·���´¤£̧¦£µ¡, 2547���Ã�¥�µ¦Ä�oÁ�È¤Á�µ³®¦º° {��µ¤�·ª®�́��¸É�ÎµÂ®�n��ÎµÁ¡µ³��¦nµ��µ¥�¸ÉÁ¦̧¥�ªnµ�
Acupuncture point ®¦º°�»� {�Á�È¤�Ã�¥�n°��Îµ�µ¦¦́�¬µÂ¡�¥r�³�¦³Á¤·��¼o�iª¥Ä�Á¦ºÉ°��°�°·�-®¥µ����
¨¤�¦µ����¸É����­µ¦�ÎµÁ�}����·�����Á¨º°�����§¬�¸�{���µ�»���§¬�¸°ª́¥ª³�́�-�¨ª���¹É�Á�}��o°�¸ÉÂ���nµ��´�
�µ¦Â¡�¥rÂ���³ª́��� (Kaptchuk, 2002) 

¤¸�¼o�¸É¡¥µ¥µ¤®µ®¨´��µ��µ�ª·�¥µ«µ­�¦r¤µ­�́�­�»��¨�°��µ¦ {�Á�È¤Ä��µ¦¦́�¬µÃ¦�����
�nµ��Ç�Ã�¥�Îµ�µ¦«¹�¬µ��¨°�¤µ�¤µ¥Á¡ºÉ°�¸É�³°�·�µ¥�¨¨´¡�r�¸ÉÁ�·��¹Ê��¡�ªnµ��¨�°��µ¦ {�Á�È¤�ÎµÄ®o
Á�·��µ¦­¦oµ�Â¨³®¨´É��growth factor, cytokines, vasoactive substances, degradative enzymes Â¨³�
structural matrix elements �¨�°��µ¦®¨´É�­µ¦�nµ��Ç�Á®¨nµ�̧Ê�ÎµÄ®oÁ�·��µ¦Á�¨¸É¥�Â�¨��°�Á�¨¨rÁ�ºÊ°Á¥ºÉ°
Á�¸É¥ª¡´��Á�·��µ¦­n�­´��µ�¦³®ªnµ�Â¨³£µ¥Ä�Á�¨¨r�µ¤¤µ (Helene, David & Marilyn, 2001) 

Â¡�¥rÄ�¥»��{��»�´�¤¸�µ¦�¦³¥»��rÄ�o�µ¦ {�Á�È¤¤µÄ�oÄ�Á¦ºÉ°��°��µ¦�³¨°ª́¥�Â¨³�¼Â¨
­»�£µ¡�·ª¡¦¦��¸ÉÁ¡·É¤�¹Ê��Ã�¥¡�ªnµ�µ¦ {�Á�È¤­µ¤µ¦�¦́�¬µ¦·Êª¦°¥Á®̧É¥ª¥n�Å�oÃ�¥�µ¦ {�Á�È¤�µ¤
°µ�µ¦Â��Â¡�¥rÂ���̧� (Barett, 2005; Thambirajah, 2009)  �¹É��§¬�¸Â¡�¥rÂ���̧���¨nµªªnµ��µ¦
�¸É¤oµ¤��¦³Á¡µ³°µ®µ¦°n°�Â°�®¦º°Á�·��µ��µ¦�¦µ��¦Îµ�®¦º°�µ¦¤¸Á¡«­´¤¡´��r¤µ�Á�·�Å���¤¸�¨
�ÎµÄ®o�·�Â¨³Á¨º°�Å¤n¡°��·ª®�́��¹��µ�­µ¦°µ®µ¦¤µ®¨n°Á¨¸Ê¥��Îµ¦»��®¥·�Å�Â¨³®¥·��°�¡¦n°��Îµ
Ä®o�µ��ÊÎµ¤µ®¨n°Á¨¸Ê¥��¸É�·ª®�́���¹��ÎµÄ®oÁ�·�¤¸¦·Êª¦°¥�¹Ê� (Thambirajah, 2009; Wang, 2549)��́��́Ê�
�µ¦ {�Á�È¤�µ¤°µ�µ¦Á¡ºÉ°�¦́�­¤�»¨�°�°ª́¥ª³Á®¨nµ�̧Ê�¹�Á�}��µ¦¦́�¬µ�¸É­µÁ®�»Ã�¥�¦��¹��nµ�³�Îµ
Ä®o¦·Êª¦°¥�̧�¹Ê��oª¥  

�µ��µ¦���ª�ª¦¦��¦¦¤¤¸�µ¦«¹�¬µ�¹��¨�µ¦¦́�¬µ¦·Êª¦°¥��Ä�®�oµ�oª¥ª·�¸ {�Á�È¤
Á�¡µ³�¸É¦·Êª¦°¥Á¡¸¥�°¥nµ�Á�̧¥ª�Ã�¥Å¤nÅ�o {�Á�È¤�µ¤�»�¨¤�¦µ��¸É­Îµ�´��¡�ªnµ�¼oÁ�oµ¦nª¤ª·�́¥���������
Ä��¨»n¤ {�Á�È¤�¦·Êª¦°¥�¸É�¦·Áª�¦°��ª��µ¤¸�µ¦¨�¨�°¥nµ�¤¸�́¥­Îµ�´�Á¤ºÉ°Á�¸¥��´��¨»n¤�ª��»¤�Ä�
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­´��µ®r��¸É�5 �¼oÁ�oµ¦nª¤ª·�́¥�»���¡°Ä��¨�µ¦¦́�¬µ�Å¤n¡��¨�oµ�Á�¸¥�¦»�Â¦��µ�µ¦ {�Á�È¤�Â�nÄ�
­´��µ®r�¸É�8 Â¨³­´��µ®r�¸É�12 �Îµ�ª�¦·Êª¦°¥�¸É¨�¨�Å¤nÂ���nµ��µ��¨»n¤�ª��»¤��«·¦·ª¦¦���µ�³-
Ã��·¡´��r Â¨³ª́��«¦̧�­·��»£́�, 2551) Â¨³�µ��µ¦«¹�¬µ�°��Barrett (2005) ¡�ªnµ�µ¦ {�Á�È¤�µ¤
°µ�µ¦Á¡ºÉ°�¦́�­¤�»¨�°�°ª́¥ª³£µ¥Ä�¦nµ��µ¥­µ¤µ¦��ÎµÄ®o¦·Êª¦°¥�¦·Áª�Ä�®�oµ¨�¨�Â¨³
�·ª¡¦¦�­�Ä­�¹Ê� 

¤¸�µ¦«¹�¬µª·�́¥�n°�®�oµ�̧Ê�¹��¦³­·��·�¨�°��µ¦¦́�¬µ jµ�oª¥�µ¦ {�Á�È¤Á�¦̧¥�Á�¸¥��´��
¥µ�µ�3% Hydroquinone�Ã�¥�­µ¥�¨¸��µ�Ã¨�µ, ¤��¦̧�°»�¤Á¡�µ¥�»¨ Â¨³�d�·�¡¨´�ª�·¦µ (2551)�
¡�ªnµÁ¤ºÉ°�Îµ�µ¦ {�Á�È¤�µ¤°µ�µ¦Â��Â¡�¥rÂ���̧��2 �¦́Ê��n°­´��µ®r�Á�}�Áª¨µ�10 ­´��µ®r��nµ�ªµ¤
Á�o¤�°�­¸�·ªÂ¨³�ªµ¤¦»�Â¦��°� jµ¤¸�nµ¨�¨�°¥nµ�¤¸�́¥­Îµ�´�Å¤nÂ���nµ��´��¨»n¤�¸É�µ¥µ�3% 
Hydroquinone  Á¤ºÉ°Á�¦̧¥�Á�¸¥�®¨´�®¥»��µ¦¦́�¬µÄ�­´��µ®r�¸É�2 Â¨³�4 �´�­´��µ®r­»��oµ¥�°��µ¦
¦́�¬µ�¡�ªnµ�nµ�ªµ¤Á�o¤�°�­¸�·ªÂ¨³�ªµ¤¦»�Â¦��°� jµ¤¸�nµÅ¤nÂ���nµ��´�°¥nµ�¤¸�́¥­Îµ�´�Ä��¨»n¤
�¸ÉÅ�o¦́��µ¦ {�Á�È¤���³�¸É�¨»n¤�µ¥µ�3% Hydroquinone ¤¸�nµÁ¡·É¤�¹Ê�°¥nµ�¤¸�́¥­Îµ�´����¨�µ¦�¦³Á¤·�
�ªµ¤¡¹�¡°Ä�Ä��µ¦¦́�¬µÂ¨³�ªµ¤���n°�µ¦¦́�¬µÄ��¨»n¤ {�Á�È¤¤¸�nµ¤µ��ªnµ°¥nµ�¤¸�́¥­Îµ�´��
�°��µ��̧Ê¥´��ÎµÄ®o­»�£µ¡�oµ�°ºÉ��̧�¹Ê��oª¥ 

°¥nµ�Å¦�È�µ¤¥´�Å¤n¤¸�µ¦«¹�¬µÁ�¦̧¥�Á�¸¥��µ¦¦́�¬µ¦·Êª¦°¥¦°��ª��µ¦³®ªnµ��µ¦ {�Á�È¤
�µ¤°µ�µ¦Â¨³�µ¦ {�Á�È¤Â��Á�¡µ³�¸Éªnµª·�¸Ä�Ä®o�¦³­·��·�¨�̧�ªnµ�´� 

�́��́Ê��¼oª·�́¥�¹�­�Ä��¸É�³«¹�¬µ�¦³­·��·�¨�°��µ¦ {�Á�È¤�µ¤°µ�µ¦Â¨³�µ¦ {�Á�È¤
Á�¡µ³�¸ÉÄ��µ¦¦́�¬µ¦·Êª¦°¥¦°��ª��µªnµª·�¸Ä�Ä®o�¦³­·��·�¨�¸É�̧�ªnµ�´��Á�ºÉ°��µ��µ¦ {�Á�È¤�µ¤
°µ�µ¦Á�}��µ¦¦́�¬µ�¸É­µÁ®�»Â¨³¤¸�¨�̧�n°­»�£µ¡Ã�¥¦ª¤��́��́Ê��¨�µ¦¦́�¬µ�nµ�³�̧�ªnµÂ¨³¤¸�¨
°¥¼nÅ�o¥µª�µ��ªnµ�µ¦ {�Á�È¤Á�¡µ³�¸É¦·Êª¦°¥Á¡¸¥�°¥nµ�Á�̧¥ª� 

�����ª´��»�¦³­��r�°��µ¦ª·�´¥ 

Á¡ºÉ°«¹�¬µÁ�¦̧¥�Á�¸¥��¨�°��µ¦ {�Á�È¤�µ¤°µ�µ¦�´��µ¦ {�Á�È¤Á�¡µ³�¸É�n°¦·Êª¦°¥����������������
¦°��ª��µ 
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������ªµ¤­Îµ�´��°��µ¦ª·�´¥ 

�µ¦«¹�¬µ�¹��¦³­·��·�¨�°��µ¦ {�Á�È¤Ä��µ¦¦́�¬µ¦·Êª¦°¥¦°��ª��µ�´Ê�ª·�¸�µ¦ {�Á�È¤�µ¤
°µ�µ¦�´��µ¦ {�Á�È¤Á�¡µ³�¸É¦·Êª¦°¥�¤¸�¦³Ã¥��r�º°�ÎµÄ®o�¦µ�ªnµ�µ¦ {�Á�È¤�´Ê�­°�Â���̧Ê­µ¤µ¦�
�nª¥¦́�¬µ�¼o�iª¥Ä�Á¦ºÉ°��°�¦·Êª¦°¥¦°��ª��µÅ�o®¦º°Å¤n�ª·�¸Ä�Ä®o�¦³­·��·�¨�̧�ªnµ�Â¨³�¦µ��¹�
�¨�oµ�Á�¸¥��¸ÉÁ�·��µ��µ¦¦́�¬µ�°��µ¦ {�Á�È¤�Á¡ºÉ°Ä�oÁ�}��µ�Á¨º°�Ä��µ¦¦́�¬µ¦·Êª¦°¥¦°��ª��µ°̧�
ª·�¸®�¹É��Á�ºÉ°��µ��µ¦ {�Á�È¤Á�}��µ¦¦́�¬µ�¸É¤¸�nµÄ�o�nµ¥Â¨³�¨�oµ�Á�¸¥��o°¥��¹É��o°¤¼¨�¸ÉÅ�o�̧Ê�nµ�³
Á�}��¦³Ã¥��r�n°Â¡�¥rÂ¨³�¼o�iª¥Ä��µ¦¦́�¬µ¦·Êª¦°¥¦°��ª��µ�Â¨³°µ��nª¥Á¡·É¤�o°¤¼¨Á�¸É¥ª�´�
�µ¦¦́�¬µ¦·Êª¦°¥�oª¥�µ¦ {�Á�È¤�n°Å�Ä�°�µ��Å�o 

�����­¤¤�·�µ��µ¦ª·�´¥ 

 �µ¦ {�Á�È¤�µ¤°µ�µ¦¤¸�¦³­·��·�¨Ä��µ¦¨�¦·Êª¦°¥¦°��ª��µ�̧�ªnµ�µ¦ {�Á�È¤�¦��������������
¦·Êª¦°¥ 
 
1�����°�Á���°��µ¦ª·�´¥ 

 ��������¦³�µ�¦�̧ÉÄ�oÄ��µ¦ª·�´¥ 
�¦³�µ�¦®�·��¸É¤¸¦·Êª¦°¥¦°��ª��µ 

��������¨»n¤�´ª°¥nµ��̧ÉÄ�oÄ��µ¦ª·�´¥ 
°µ­µ­¤´�¦Á¡«®�·��¸É¤¸¦·Êª¦°¥¦°��ª��µ�¸É¤µ¦́�¬µ�¸ÉÃ¦�¡¥µ�µ¨¤®µª·�¥µ¨´¥Â¤n¢jµ®¨ª�  

�¦»�Á�¡¤®µ��¦�� 

������o°�Îµ�́��°��µ¦ª·�´¥ 

Å¤n­µ¤µ¦��Îµ�µ¦«¹�¬µª·�́¥Ä�¦³�́��»¨�¦¦«�rÃ�¥ª·�¸�µ¦�́��·Ê�Á�ºÊ°Å�o�Á�ºÉ°��µ�Á�}�
�µ¦«¹�¬µ�¸É�¦·Áª�Ä�®�oµ�¹É�¤¸�ªµ¤Á­¸É¥�Ä��µ¦Á�·�¦°¥Â�¨Á�}�­¼��Â¨³�¼oÁ�oµ¦nª¤Ã�¦��µ¦ª·�́¥���������������
Å¤n¥·�¥°¤ 
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������·¥µ¤«´¡�rÁ�¡µ³ 

1.7.1  {�Á�È¤�(acupuncture) Á�}��µ¦Â¡�¥rÂ���̧�Â���®�¹É��Ã�¥�µ¦Ä�oÁ�È¤Á�µ³®¦º°����������������
 {��µ¤�·ª®�́��Á¡ºÉ°ª́��»�¦³­��rÄ��µ¦�j°��´�Â¨³¦́�¬µÃ¦� 

1.7.2  {�Á�È¤Á�¡µ³�¸É��direct local needling���º°�µ¦ {�Á�È¤��µ�Å��´�¦·Êª¦°¥¦°��ª��µ� 
1.7.3  {�Á�È¤�µ¤°µ�µ¦ (acupuncture according to syndrome differentiation) �º°��µ¦ {�Á�È¤

�µ¤°µ�µ¦�¸ÉÅ�o�µ��µ¦ª·�·��´¥Â��Â¡�¥rÂ���̧�Á¡ºÉ°�ÎµÄ®o¤¸�¨�n°�µ¦�Îµ�µ�Ã�¥¦ª¤�°�¦nµ��µ¥ 
1.7.4 ¦·Êª¦°¥¦°��ª��µ�Â�n�¦³�́��ªµ¤¨¹�Ã�¥Ä�o�wrinkle assessment scale�(Lemperle,  

Holmes, Cohen  & Lemperle, 2001)�¤¸¦³�́��0-V  
 Grade 0  No wrinkles 
 Grade I  Just perceptible wrinkles 
 Grade II  Shallow wrinkles 
 Grade III  Moderate deep wrinkles 
 Grade IV  Deep- wrinkle well defined edge 
 Grade V  Very Deep wrinkles 

1.7.5   �¼oÁ�oµ¦nª¤ª·�́¥�¦³Á¤·��ªµ¤¡¹�¡°Ä�Ä��µ¦¨�¨��°�¦·Êª¦°¥¦°��ª��µ�oª¥� 
Patient Satisfaction score  

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



 

 

���¸É�2 

���ª�ª¦¦��¦¦¤ 

2.1 Ã�¦�­¦oµ��°��·ª®�´�   (Kanistakis, 2002)  

�·ª®�́�Á�}�°ª́¥ª³�¸É¤¸Ã�¦�­¦oµ��´��o°�Â¨³Ä®�n�¸É­»�Ä�¦nµ��µ¥�Ã�¥�·�Á�}��15% �°�
�ÊÎµ®�́��́ª�¦³�°��oª¥­nª��¸ÉÅ¤n¤¸���(glabrous�skin) Å�oÂ�n� iµ¤º°Â¨³ iµÁ�oµ�Â¨³°̧�­nª��º°­nª�
�¸É¤¸����hair-bearing skin)�Å�oÂ�n�·ª®�́�­nª��¸ÉÁ®¨º°�´Ê�®¤��Â�n�°°�Á�}��3 �´Ê��Å�oÂ�n�®�́��Îµ¡¦oµ 
(epidermis)�®�́�Â�o (dermis)�Â¨³�Å�¤´�Ä�o�·ª®�́��(subcutaneous fat)������������������������ � 

2.1.1  ®�́��Îµ¡¦oµ  (epidermis) 
®�́��Îµ¡¦oµÁ�}��´Ê��¸É���¨»¤°¥¼n��­»�Ã�¥�´ÉªÅ�¤¸�ªµ¤®�µ�¦³¤µ��100�Å¤�¦°��

Â���nµ��´��µ¤­nª��°�¦nµ��µ¥��¦·Áª��¸É¤¸�ªµ¤®�µ¤µ�Å�oÂ�n iµ¤º°� iµÁ�oµ��´Ê��̧Ê�³¤¸�ªµ¤®�µ
�¦³¤µ��1 ¤·¨¨·Á¤�¦�­nª��¦·Áª��¸É�µ��¸É­»�Å�oÂ�n�Á�¨º°��µ�³¤¸�ªµ¤®�µÁ¡¸¥��50�Å¤�¦°��
�¦³�°��oª¥Á�¨¨r�¸É¤¸�µ¦Á ¦̧¥��o°��´�Á�}��´Ê�Ç�Ã�¥�¸É¦o°¥¨³90��°�Á�¨¨rÄ��´Ê��̧Ê ��º°�
keratinocytes�°̧�¦o°¥¨³�5 �¹��10 �°�Á�¨¨rÄ��´Ê��̧Ê��º°�non-keratinocytes�Å�oÂ�n�langerhans cells, 
melanocytes Â¨³�Merkel cells ®�́��Îµ¡¦oµÂ�n�°°�Á�}��4 �´Ê��Å�oÂ�n�basal layer, stratum 
spinosum, stratum granulosum Â¨³�stratum�corneum Ã�¥Á�¨¨r�·ª®�́�¤¸�µ¦Â�n��́ª�µ��´Ê��basal 
layer��¹É�Á�}�Á�¨¨r�´Ê�Á�̧¥ª�¹Ê�Å�Á�}�Á�¨¨r�¸É°¥¼n�´Ê��ºÊ��¹Ê��¤¸�µ¦Á�¨¸É¥�Â�¨�¦¼�¦nµ�Â¨³��µ��°�
Á�¨¨r��Ä��¸É­»��³Á�}�Á�¨¨r�´Ê��¸ÊÅ�¨�Â¨³®¨»�¨°�°°�Å�Ä��¸É­»��­nª��¦·Áª� iµ¤º°Â¨³ iµÁ�oµ�³
¤¸�´Ê��stratum lucidum Á¡·É¤�¹Ê�¤µ�¹É�Á�}��´Ê��¸É°¥¼n¦³®ªnµ��granular layer Â¨³�horney layer 

2.1.2��®�́�Â�o (dermis) 
�´Ê�®�́�Â�o�¦³�°��oª¥Á�¨¨r��·��nµ��Ç�­nª��¸ÉÁ�}�Á­o�Ä¥�Â¨³��ground substance �¹É�Á�}�

Ã�¦�­¦oµ��¸ÉÄ®o�ªµ¤Â�È�Â¦�Â¨³�ªµ¤¥¹�®¥»n�Â�n�·ª®�́���ªµ¤®�µ�°��´Ê��̧ÊÂ���nµ��´�°°�Å�
�µ¤­nª��nµ��Ç��°�¦nµ��µ¥��¹É�­nª��¸É¤¸�ªµ¤®�µ¤µ��¸É­»��Å�oÂ�n� iµ¤º°�Â¨³� iµÁ�oµ�­nª��¸É�µ��¸É­»�
�º°�Á�¨º°��µ�� 

id6318718 pdfMachine by Broadgun Software  - a great PDF writer!  - a great PDF creator! - http://www.pdfmachine.com  http://www.broadgun.com 
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�´Ê�®�́�Â�o�Â�n�°°�Á�}��2 ­nª��Å�oÂ�n 
  1.  Papillary dermis �¦³�°��oª¥Á­o�Ä¥�°¨¨µÁ���¸ÉÁ�µ³�´�Â��®¨ª¤�Ç�Â¨³¤¸Á­o�
Ä¥��°̧¨µ­�·��µ��Ç�Á�µ³¥¹�Â���́Ê��µ��´��´Ê��Dermoepidermal junction  Ä��¦·Áª��¸ÉÁ�}��·Êª�³¡��
tactile corpuscles �¹É�Á�}��nerve endings �Îµ®�oµ�¸ÉÁ�¸É¥ª�´��mechanoreceptors 
  2.  Reticular dermis �¦³�°��oª¥Á­o�Ä¥�°¨¨µÁ���¸É¤¸¨´�¬�³®¥µ��ªnµÂ¨³Á�µ³�´�
®�µÂ�n��Á¦̧¥��́ª��µ��´��´��·ª®�́��­nª�Á­o�Ä¥°̧¨µ­�·��È¤¸¨´�¬�³�¸É®�µ�ªnµÁ�n��´���°��µ��̧Ê
¥´�¤ ̧epidermal appendages�®¨°�Á¨º°�Â¨³Á­o��¦³­µ�°¥¼n�oª¥ 

 ���������Á­o�Ä¥ 
   �����Á­o�Ä¥�°¨¨µÁ���(collagen fibers) Á�}�Á­o�Ä¥�¸ÉÁ�}�°��r�¦³�°�®¨´��¡�
¤µ��ªnµ¦o°¥¨³�90 �°�Á­o�Ä¥�´Ê�®¤���·�Á�}�¦o°¥¨³�98 �°��ÊÎµ®�́�Â®o��°��´Ê�®�́�Â�o�¤¸�ªµ¤
®�µ�¦³¤µ��100 �µÃ�Á¤�¦�Á¦̧¥��́ªÁ�}�Â���cross striation ­nª�Ä®�nÁ�}��type I Â¨³�type III �
�°��µ��̧Ê¥´�¡��type IV �¹É�°¥¼n�¸É�DEJ�Â¨³�basement membrane �°�®¨°�Á¨º°���¨oµ¤Á�ºÊ°�Â¨³
Á­o��¦³­µ��®�oµ�¸É®¨´��º°Á­¦·¤­¦oµ��ªµ¤Â�È�Â¦�Ä®oÂ�n�·ª®�́� 
   2.  Á­o�Ä¥°̧¨µ­�·��(elastic fibers) Á�}�Á­o�Ä¥�¸ÉÁ¦̧¥��́ªÄ�Â�ª��µ��¤¸�»�­¤�´�·
Ä®o�ªµ¤¥º�®¥»n�Â�nÁ�ºÊ°Á¥ºÉ°�Ã�¥�nª¥Ä®oÁ�ºÊ°Á¥ºÉ°¤¸�µ¦�º��́ª­¼n­£µ¡Á�·¤®¨´��µ�¤¸�µ¦¥º��́ª�¡�¤µ��¸É�
®¨°�Á¨º°���°� �°��µ��̧Ê¥´�¡��¦·¤µ�Á¨È��o°¥�¸É�·ª®�́� 
   3.  Á­o�Ä¥Á¦�·�¼¨·��(reticular fibers)��¹É��È�º°�Á­o�Ä¥�°¨¨µÁ�� type III ��́É�Á°� 
  2.1.2.2  Ground substance 
  �¦³�°��oª¥� proteoglycan,� Glycosaminoglycans Â¨³� adhesive glycoprotein� Á�n��
hyaluronic acid, dermatan sulfate, chondroitin-4-sulphate, fibronectin, tenacin, epimorphin Á�}�
�o�� °¥¼n¦³®ªnµ�Á­o�Ä¥Â¨³Á�¨¨r�nµ�� Ç� Ä��´Ê�®�́�Â�o� ¡�¤µ�Ä��´Ê�� papillary dermis Â¨³¦°� 
epidermal appendages 
  2.1.2.3  Fibroblasts 
  Á�}�Á�¨¨r�¸ÉÁ�}�°��r�¦³�°�®¨´��°��´Ê�®�́�Â�o�¤¸¨´�¬�³¦¼�¦nµ��¨oµ¥�¦³­ª¥�®¦º°�
¦¼��µª��Îµ®�oµ�¸ÉÄ��µ¦­¦oµ��extracellular matrix�Á�n��collagens, glycosaminoglycans, reticular 
fibers, elastic fibers Â¨³ glycoproteins��¹É�¤¸�ªµ¤­Îµ�´�Ä���ª��µ¦®µ¥�°��µ�Â�¨ 
  ���������Cutaneous vasculature 
  Â�n�°°�Á�}��superficial plexus �¹É�°¥¼n�¦·Áª�¦°¥�n°�°��papillary �´��reticular dermis�
°̧�­nª��º°�deep plexus��¹É�°¥¼n�¦·Áª�¦°¥�n°�°��dermis �´��subcutaneous fat�Ã�¥¤¸Á­o�Á¨º°�Á¨È��Ç�
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Á�ºÉ°¤�n°�´�¦³®ªnµ�¦nµ�Â®­°�­nª��̧Ê�¦³��®¨°�Á¨º°�Á®¨nµ�̧ÊÁ�¸É¥ª�o°��´��µ¦�ª��»¤°»�®£¼¤·
¦nµ��µ¥���ª��µ¦®µ¥�°��µ�Â�¨�£¼¤·�»o¤�´��Â¨³�nª¥�ª��»¤�ªµ¤�́�Á¨º°�� 
  2.1.2.5  Cutaneous�innervations 
  Á­o�Ä¥�¦³­µ��¦³­µ��´�Á�}�¦nµ�Â®�¨oµ¥¦³��®¨°�Á¨º°�Á�n��´��¦³�°��oª¥�
afferent limbÂ¨³ efferent limb�Ã�¥�¸É�afferent limb���Îµ®�oµ�¸ÉÁ�¸É¥ª�o°��´��µ¦¦́�¦¼o­´¤�́­�nµ��Ç�
�µ�£µ¥�°��(touch, pressure, vibration, pain, temperature, itch) �nµ��µ��sensory�myelinated ®¦º°�
non-�myelinated�fibers ­nª��efferent limb��³Á�¸É¥ª�o°��´���ª��µ¦�ª��»¤�sweat secretion Â¨³�
pilo-erection��nµ��µ��non-�myelinated�fibers 

2.1.3  �´Ê�Å�¤´�Ä�o�·ª®�́���(subcutaneous fat) 
Á�}�­nª��¸É°¥¼n¨¹��¸É­»��°��´Ê��·ª®�́���¦³�°��oª¥�Á�¨¨rÅ�¤´��(adipocytes) �¹É�Á�}�Á�¨¨r�¸É

¤¸��µ�Ä®�n��¨¤�£µ¥Ä�Å�Ã�¡¨µ­�¹¤¤¸Å�¤´��(triglycerides, fatty acids) Á�}�°��r�¦³�°��
�·ªÁ�¨¸¥­°¥¼n�·��´�Á¥ºÉ°®»o¤Á�¨¨r�­nª��̧Ê�Îµ®�oµ�¸ÉÁ�¸É¥ª�o°��´���µ¦�ª��»¤°»�®£¼¤·�Á�È�­³­¤
¡¨´��µ��Á�}�Á�¦µ³�j°��´��µ¦�µ�Á�È��µ��mechanical injuries 
 Extracellular matrix Á�}�­µ¦�¸É�¼�­¦oµ�°°�¤µ°¥¼n�°�Á�¨¨r�¤¸®�oµ�¸É�nª¥�support,�adhesion Â¨³�
regulating intercellular communication�Ä®oÂ�nÁ�¨¨r Â¨³Á�ºÊ°Á¥ºÉ°�°�¦nµ��µ¥ 

°��r�¦³�°��¸É­Îµ�´��°���Extracellular matrix�(Uitto, Chu, Gallo, & Eisen, 2008) Å�oÂ�n 
 1.  Proteoglycans and Glycosaminoglycans 

  Proteoglycans and Glycosaminoglycans Á�}�°��r�¦³�°��¸É­Îµ�´��°��extracellular 
matrix ¤¸�ªµ¤­µ¤µ¦�Ä��µ¦�́��´��proteins Â¨³�Á�¨¸É¥��proteins-proteins interaction Â¨³�enzymatic 
activities 
  Proteoglycans�Á�}�Ã�¦�­¦oµ�Ã¤Á¨�»¨Ä®�n�(macromolecule) �¦³�°��oª¥�Core proteins 
Â¨³�­µ¥�°��µ¦rÃ�Å±Á�¦���¸ÉÁ¦̧¥�ªnµ�Glycosaminoglycans (GAGs) GAGs�Á�}�­µ¦�¸É¤¸�¦³�»¨��¸É­¼�
¤µ���µ¦Á�¨¸É¥�Â�¨��¸ÉÁ�·��´�­nª��¦³�°��°��GAGs�¤¸�ªµ¤­Îµ�´�Ä��µ¦Á�·�Ã¦��nµ��Ç��¹Ê�
¤µ�¤µ¥ 
  Core proteins��¦³�°��oª¥�¦�°³¤·Ã�Á¦̧¥��́ª�´�Á�}�¨Îµ�́��Ã�¥¤¸­µ¥�°��GAGs�Á�µ³
°¥¼n�oµ��oµ�� 
  GAGs��¤¸°��r�¦³�°�Á�}��ÊÎµ�µ¨��·��disaccharide Å�oÂ�n Heparin sulfate, Chondroitin 
sulfate, Keratin sulfate Â¨³�Hyaluronic acid��¹É�Á�}��GAGs��́ªÁ�̧¥ª�¸ÉÅ¤nÁ�µ³�´��Core proteins��¼�­¦oµ�
Ã�¥Á°�Å�¤r�¸É�plasma membrane Â¨³�¨n°¥°°�¤µ�¸É�extracellular space ¤¸�ªµ¤�­µ¤µ¦�Ä��µ¦°»o¤�ÊÎµ



 9 
 

Å�o�̧�¡�¤µ��¸É�¦·Áª��o°�¸É¦́��ÊÎµ®�́��Á¤ºÉ°�hyaluronic acid�¤¸�Îµ�ª�¨�¨��³�ÎµÄ®o�·ª®�́�¤¸¦·Êª¦°¥Á®̧É¥ª
¥n� 
  2. �°¨¨µÁ���(collagen) 

 �°¨¨µÁ��Á�}�Ã�¦�̧�®¨´��¸É¡�¤µ�Ä�­´�ªrÁ¨¸Ê¥�¨¼��oª¥�¤�Á�}�°��r�¦³�°�®¨´�
�°��extracellular matrix �nª¥Ä®o�ªµ¤Â�È�Â¦�Â¨³�ªµ¤¥¹�®¥»n�Â�n�·ª®�́��Â�nÁ¤ºÉ°Á�·��µ¦
Á­ºÉ°¤­£µ¡�³�ÎµÄ®oÁ�·�¦·Êª¦°¥�¹Ê� 
   1)  Ã�¦�­¦oµ�Ã¤Á¨�»¨ 

  Tropocollagen ®¦º° collagen molecule Á�}�­nª�¥n°¥�°��collagen fibrils ¤¸�ªµ¤
¥µª�¦³¤µ��300 �µÃ�Á¤�¦�Á­o��nµ�«¼�¥r�¨µ��1.5 �µÃ�Á¤�¦ Á�·��µ�­µ¥�polypeptide �¸ÉÁ¦̧¥�ªnµ�
alpha chains��¹É���Á�}�Á�¨¸¥ª�triple helix Ã�¥£µ¥Ä�Â�n¨³­µ¥�°��polypeptide��³Á�·��µ��»��°�
�¦�°³¤·Ã� �Gly-X-Y)n Ã�¥�¸É�Gly���º°�glycine, X�Â¨³�Y ­nª�Ä®�nÁ�}� Pro (proline) Â¨³� Hyp 
(4-hydroxyproline)�Ã�¥�¸É Hyp Á�}�°�»¡´��r�°� Pro �¸É¤¸�µ¦Á�·¤®¤¼nÅ±�¦°��·¨ (-OH group) ¨�Ä� 
Pro Ã�¥°µ«´¥Á°�Å�¤r Â¨³¤¸Ã�Â¢�Á�°¦rÁ�}��¦�Â°­�°�·��(ascorbic acid) ®¦º°ª·�µ¤·��¸�nª¥Ä�
�µ¦Á�·���·�·¦·¥µ �¹É� Hyp��nª¥Ä®oÁ�·��ªµ¤���́ª�°��°¨¨µÁ���¸É°»�®£¼¤·®o°���oµ�µ� Hyp��³�ÎµÄ®o
Å¤n­µ¤µ¦�Á�·�Ã�¦�­¦oµ��¸ÉÁ¦̧¥�ªnµ�triple helix �¹Ê�Å�o£µ¥Ä�­£µª³���·��µ��́Ê�Ã¤Á¨�»¨�°¨¨µÁ��
�³¦ª¤�́ª�´�Å�o �°¨¨µÁ��Å¢�¦·¨ (collagen fibril) Â¨³�°¨¨µÁ��Å¢�¦·¨¦ª¤�´�Á�}��°¨¨µÁ���
Å¢Á�°¦r�(collagen fiber) 
   2)  ��ª��µ¦­¦oµ��°¨¨µÁ���(collagen formation) 
   ��ª��µ¦­¦oµ��°¨¨µÁ��¡��´Ê�£µ¥Ä�Á�¨¨rÂ¨³£µ¥�°�Á�¨¨r  �́��̧Ê 
    ����£µ¥Ä�Á�¨¨r 
     ����Á�·���ª��µ¦�translation��°�­µ¥�peptide 3 ­µ¥��¹Ê�Ä��ribosome �¸É�
Rough Endoplasmic Reticulum (RER) �°��fibroblast �¹É�­µ¥�peptide Á®¨nµ�̧ÊÁ¦̧¥�ªnµ�pre-pro alpha 
chain  (pre-procollagen) 

����­µ¥�peptide �¼� cleavage��¨µ¥Á�}��pro-alpha chain (procollagen) 
����Á�·���ª��µ¦�hydroxylation �°��¦�°³¤·Ã��lysine Â¨³�proline �¹É�

��ª��µ¦�̧Ê°µ«´¥�¦�Â°­�°�·�®¦º°ª·�µ¤·��¸Á�}�Ã�Â¢�Á�°¦r (cofactor) 
���� Á�·���ª��µ¦�glycosylation �°��¦�°³¤·Ã��¸É¤¸®¤¼n�hydroxyl group 
����­µ¥�pro- alpha chain �3 ­µ¥Á�·��µ¦¥¹�Á®�̧É¥ª�´��oª¥¡´��³�disulfide  
���Á�·�Á�}��triple helix �¹Ê�£µ¥Ä��RER ®¨´��µ��́Ê��Procollagen �¼�

­n�Å��¸É�golgi apparatus Â¨³�³�¼�­n�°°�Å��°�Á�¨¨rÃ�¥��ª��µ¦ exocytosis 
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    �����£µ¥�°�Á�¨¨r 
    ��� Á¤ºÉ°�Procollagen��¼�­n�°°�¤µ�°�Á�¨¨r�³Á�¨¸É¥�Â�¨�Å�Á�}��
Collagen�Ã�¥Á°�Å�¤r�Procollagen N-peptidase Â¨³�Procollagen C-peptidase Ã�¥�µ¦Á°µ®¤¼n°³¤·
Ã�Â¨³®¤¼n�µ¦r�°��·¨°°�Å� 
    ��� Ã¤Á¨�»¨�°� procollagen�¦ª¤�́ª�´�Á�}��collagen fibrils  
    �� Á�·��µ¦�cross-link �¹Ê�¦³®ªnµ��collagen fibrils Å�oÁ�}��collagen fibers 
 �¨Å��µ¦�ª��»¤�µ¦­¦oµ��°¨¨µÁ���¸É­Îµ�´�Á�·��¹Ê��¸É¦³�́��µ¦­¦oµ��mRNA Ã�¥�ª��»¤
�nµ��µ¦Â­��°°��°�¥¸���¹É��́ª�¸ÉÁ¡·É¤�µ¦Â­��°°��°�¥¸��¸É�ª��»¤�µ¦­¦oµ��°¨¨µÁ���¸É­Îµ�´�
Å�oÂ�n�Retinoid Â¨³�transforming growth factor-â (TGF-â) ­nª��¨Å��µ¦­¨µ¥�́ª�°��°¨¨µÁ��
�³°µ«´¥Á°�Å�¤r�matrix metalloproteinase �¹É�Á°�Å�¤r�¸É¤¸�ªµ¤­Îµ�´�Å�oÂ�n�Interstitial collagenase 
(MMP-1) Ã�¥�³¥n°¥­nª��°��°¨¨µÁ���¸É�¦·Áª��triple-helix 

 3.  Elastin 
  Elastin Á�}�Ã�¦�̧��¸É¡�Ä�Á�ºÊ°Á¥ºÉ°Á�¸É¥ª¡´�¤¸�»�­¤�´�·�nª¥Ä®o�ªµ¤¥º�®¥»n�Â¨³�ÎµÄ®o
Á�ºÊ°Á¥ºÉ°�¨´��º�­¼n­£µ¡Á�·¤®¨´��µ��¸É¤¸�µ¦¥¹��́ª ¡�¤µ��¸É�aorta,�®¨°�Á¨º°�Â����°��Â¨³¡�
�¦·¤µ�Á¨È��o°¥�¸É�·ª®�́��Ã�¥�¦·Áª��·ª�¸ÉÅ¤n�¼�Â­�Â��¡��Elastin�Á¡¸¥�¦o°¥¨³�1-2 �°��ÊÎµ®�́�
Â®o��°��´Ê�®�́�Â�o 
  Ã�¦�­¦oµ�Ã¤Á¨�»¨� 
  Elastin�Á�·��µ��µ¦ cross-link �´�¦³®ªnµ�­µ¥�°��tropoelastin�polypeptides 2�­µ¥� 

­·É��¸É¤¸�¨�n°�µ¦Â­��°°��°�¥¸��¸É�ª��»¤�µ¦­¦oµ��elastin Å�oÂ�n�TNF-á �ÎµÄ®o¨��µ¦
�Îµ�µ��°��elastin�mRNA ­nª��Vitamin D3 ¨��µ¦­³­¤�°��tropoelastin  �°��µ��̧Ê¥´�¤¸�TGF-
â, insulin-like growth factor �nª¥Á¡·É¤�µ¦�Îµ�µ��°��elastin�mRNA�­nª�Á°�Å�¤r�elastase �³�nª¥
Ä��µ¦­¨µ¥�́ª�°��elastin 

2.2   �µ¥ª·£µ�«µ­�¦r�°�� öµ¤Á�ºÊ°�¦·Áª�¦°��ª��µ 

 ¦°��ª��µ¤¸�¨oµ¤Á�ºÊ°�Orbicularis oculi�¨o°¤¦°� (Bhupendra, 2009) ¤¸¨´�¬�³Á�}�Â�n�
�¨oµ¤Á�ºÊ°�µ��Ç�°¥¼n¦°�Á�¨º°��µ�°���Â¨³�°�¨nµ�¦°��¦³�¼�Á�oµ�µ�¤¸�origin ¤µ�µ��nasal part 
�°��frontal bone, frontal process �°��maxilla Â¨³�anterior surface �°��medial palpebral 
ligament�Ä¥�¨oµ¤Á�ºÊ°Á¦̧¥��́ªÅ��µ��oµ��oµ��¤¸�»��insertion �¸É�lateral palpebral raphe 
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�¨oµ¤Á�ºÊ°¤´��̧Ê�Îµ®�oµ�¸ÉÄ��µ¦®¨´��µ�Ã�¥­nª��¸ÉÁ�}��orbital portion��³°¥¼n£µ¥Ä�o�µ¦
�Îµ�µ��°��·�Ä��Â�n­nª��¸ÉÁ�}��palpebral portion��³�Îµ�µ�°¥¼n�°�Á®�º°°Îµ�µ��·�Ä�� 

®¨°�Á¨º°�Â����¸É¤µÁ¨¸Ê¥��º°�ophthalmic, zygomatico-orbital, angular artery 
Á­o��¦³­µ���¸É¤µÁ¨¸Ê¥��º°�zygomatic branches of facial nerve 

2.3  �ªµ¤�¦µ�°��·ª®�´� 

�ªµ¤�¦µ�°��·ª®�́�Á�·��µ��2 �{��́¥��Puizina-Iviã, 2008; Year & Gilchrest, 2008)�Å�oÂ�n� 

 ��������ªµ¤�¦µ�°��·ª®�́��µ¤ª´¥�(intrinsic aging or�chronological aging) 
Á�}��ªµ¤Á­ºÉ°¤�µ¤�µ¨Áª¨µ�¸É�nµ�Å�Â¨³�¼��Îµ®��Ã�¥�{��́¥�µ�¡´��»�¦¦¤�Á�·��µ��µ¦

­³­¤­µ¦°�»¤¼¨°·­¦³�¸ÉÁ�·��µ���ª��µ¦�Á�µ�¨µ�Â��Ä�o°°��·Á���(aerobic metabolism) �ÎµÄ®o
Á�·�­µ¦°�»¤¼¨°·­¦³­³­¤��¹É��³Á�}�°́��¦µ¥�n°­µ¦�¸ªÃ¤Á¨�»¨Ä�¦nµ��µ¥Á�n��­µ¦¡´��»�¦¦¤�
­n��¨Ä®oÁ�·��senescence ®¦º°�µ¦�µ¥Â��°³¡°¡Ã��·­�¦³���µ¦�j°��´��°�¦nµ��µ¥Ã�¥Ä�o­µ¦
�oµ�°�»¤¼¨°·­¦³¨�¨��µ¤°µ¥»�¸ÉÁ¡·É¤�¹Ê��°̧��´Ê��ªµ¤­µ¤µ¦�Ä��µ¦�n°¤Â�¤­µ¦¡´��»�¦¦¤�¸É�¼�
�Îµ¨µ¥¥´�¨�¨��oª¥ 

�°��µ��̧Ê¥´�¡��µ¦®�­´Ê�¨��°��telomere �¹É�Á�}�­nª��¨µ¥�°� eukaryotic chromosome 
�¸É¤¸�µ¦Á¦̧¥��́ª�°��base �¸É�ÊÎµ�Ç��´��º°�TTAGGG �¹É��telomere�¤¸­nª�­Îµ�´�Ä��µ¦�ÎµÄ®oÁ�·��µ¦¤¸
°µ¥»�¸É¥º��µ��°�Á�¨¨r¤¸�µ¦¨�¨��°�±°¦rÃ¤��Å�oÂ�n�estrogen, testosterone, dehydroepiandrosterone  
(DHEA), melatonin, insulin, cortisol, thyroxine�Â¨³ growth hormone 
 ¨´�¬�³�°��·ª®�́��µ¤ª́¥��º°��·ªÂ®o�®¥µ��¤¸¦·Êª¦°¥��·ª®�́�®o°¥¥o°¥�¤¸�ªµ¤¥º�®¥»n��o°¥ 
¡¥µ�·­£µ¡�¸É¡��º°� 

 �����´Ê�®�́��Îµ¡¦oµ�¡�ªnµ¤¸�µ¦Â��¦µ�¨�¦³®ªnµ�¦°¥�n°�´Ê�®�́�Â�oÂ¨³®�́��Îµ¡¦oµ   
(dermo-epidermal junction) ��ªµ¤®�µ¨�¨�®¦º°Â���nµ��µ�Á�·¤��µ��°�Á�¨¨r¦¼�¦nµ�Â���nµ�
�´��¡�¤¸�·ªÁ�¨¸¥­�·����·Å�o�Îµ�ª�Á�¨¨r­¦oµ�Á¤È�­¸¨�¨� langerhans cell ¨�¨� 

 �����´Ê�®�́�Â�o�¡�¤¸�¦·¤µ�¦¨�¨� �Îµ�ª��°� fibroblast�¨�¨� mast cell ¨�¨�®¨°�
Á¨º°�¨�¨� ��®¨°�Á¨º°���µ�Á¨È�­´Ê�¨��(shortened capillary loop) ¦³���¦³­µ��¸É�·ª®�́�
�·����·Á­o�Ä¥�°¨¨µÁ���³¨�¨�¦o°¥¨³����n°�e�¤¸¨´�¬�³�Compact, Granular ¤¸�Collagenase ¥n°¥
�°¨¨µÁ��Á¡·É¤�¹Ê��Á­o�Ä¥°̧¨µ­�·��³¨�¨����µ��°�Ä¥�³Á¨È�°µ�®́�Â¨³¤¸�n°�ªnµ�£µ¥Ä�Ä¥
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Á�·��¹Ê� GAGs Â¨³�proteoglycans ¤¸�¦·¤µ�¨�¨��¹�­n��¨Ä®oÁ�·��µ¦Â®o��°��·ª®�́��Á�ºÉ°��µ� 
°»o¤�ÊÎµÅ�o�o°¥¨�� 

 �����´Ê�Å�¤´� ¤¸�¦·¤µ�¨�¨�Â¨³¤¸�µ¦�¦³�µ¥�°��´Ê�Å�¤´��¸ÉÁ�¨¸É¥�Â�¨�Å��Ã�¥¤¸
�µ¦­³­¤�°�Å�¤´��¸É�¦·Áª�®�oµ�o°�Ä��¼o®�·�Â¨³Á°ªÄ��¼o�µ¥�Â�n�´Ê�Å�¤´��¸ÉÄ�®�oµÂ¨³¤º°Á�oµ
¨�¨�  

���������ªµ¤�¦µ�°��·ª®�́��µ��{��´¥£µ¥�°��(extrinsic aging or photoaging) 
Á�·��µ��{��́¥£µ¥�°�¦nµ��µ¥Á�n��Â­�Â�� �µ¦­¼��»®¦̧É�Â¦�Ã�o¤�nª�Ã¨���µ¦Â­��°°��µ�

­¸®�oµ�¤´�Á�·��ª��¼n�´��¦³�ª��µ¦�¦µ�µ¤ª́¥�¨´�¬�³�µ¦Á�¨¸É¥�Â�¨��µ��·ª®�́�Å�oÂ�n��·ªÂ®o��
�¦»�¦³�(dryness/roughness) ­¸�·ªÅ¤n­¤ÉÎµÁ­¤°�(freckles, lentigene, bronzing, guttate hypomelanosis) 
¦·Êª¦°¥��·ª®�́��µ��ªµ¤¥º�®¥»n� 

¨´�¬�³Á�n��°��ªµ¤�¦µ�°��·ª®�́��µ��{��́¥£µ¥�°� �º° Elastosis�¤¸¨´�¬�³�µ��¨·�·��º°
�·ªÁ�¨¸É¥�Á�}�­¸Á®¨º°�Â¨³�¦»�¦³�(pebbly surface) Ã�¥¨´�¬�³�µ�¡¥µ�·ª·�¥µ�³¤¸�µ¦�Îµ¨µ¥�°��
elactic fibers �¹É��n°¤µ¦ª¤�´�Á�}���amorphous mass �¦³�°��oª¥�tropoelastin Â¨³�fibrillin �¸ÉÁ¦̧¥��́ªÅ¤n
Á�}�¦³Á�¸¥���°��µ��̧Ê¤¸�µ¦¨�¨��°��¦·¤µ�Á­o�Ä¥�°¨¨µÁ���Á�ºÉ°��µ�Â­�Â���ÎµÄ®oÁ�·�­µ¦°�»¤¼¨
°·­¦³Ä�¦nµ��µ¥��¦³�»o��µ¦�Îµ�µ��°� MMP �¹É��ÎµÄ®oÁ�·��µ¦­¨µ¥Á­o�Ä¥�°¨¨µÁ�� 

 2.3.3  �¨Å��µ��¸ªÁ�¤¸�°��µ¦Á�·��ªµ¤�¦µ�°��·ª®�́� 

 ��ª��µ¦�µ��¸ªÁ�¤¸Ä��µ¦Á�·��ªµ¤�¦µ�°��·ª®�́�Á�·�Å�o�µ�®¨µ¥��ª��µ¦Ã�¥�Reactive 
oxygen species (ROS) �³�¼�­¦oµ�Å�o�µ���ª��µ¦ Oxidative metabolism�Â¨³�µ��µ¦�¼��´�Â­��UV 
Ã�¥�Chromophores Ä��·ª®�́��Á�}��¨Ä®oÁ�·��µ¦Á¡·É¤�Oxidative phosphorylation��°��cell surface 
receptors��ÎµÄ®oÁ�·��µ¦�¦³�»o��Transcription factors activator protein 1 (AP-1)�Â¨³�Nuclear factor-
kappa B (NF-kB) Ã�¥�AP-1 �³¤¸�¨�¦³�»o��Transcription �°��Matrix metalloproteinase (MMP) ®¦º°�
collagenase �ÎµÄ®oÁ�·��µ¦­¨µ¥Á­o�Ä¥�°¨¨µÁ��� 

 �°��µ��̧Ê�AP-1 ¥´��ÎµÄ®oÁ�·��µ¦­´�Á�¦µ³®r�procollagen ¨�¨�Ã�¥¤¸�¨¥´�¥´Ê��Type I, III 
procollagen gene expression Ä��Fibroblast Â¨³¤¸�¨¥´�¥´Ê��Transforming growth factor-â (TGF-
â)�Ã�¥¤¸�¨�n°�TGF-â receptor �ÎµÄ®o�µ¦¦́�­´��µ��µ¦­¦oµ�Á­o�Ä¥�°¨¨µÁ��¨�¨� (collagen 
gene transcription) 
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 �µ¦�¦³�»o��NF-kB �ÎµÄ®oÁ�·��Transcription �°��Proinflammatory cytokine genes Å�oÂ�n�
IL-1, TNF-á, IL-6, IL-8 �n°Ä®oÁ�·��µ¦°́�Á­��¹Ê��Ã�¥ Proinflammatory cytokine �È�³¤¸�¨Å�
�¦³�»o��µ¦­¦oµ��ROS Å�o 

2.3.4  ¡¥µ�·­£µ¡¦·Êª¦°¥¦°��ª��µ 
 ¡¥µ�·­£µ¡�¸É�¦ª�¡��µ�¦·Êª¦°¥�¦·Áª�¦°��ª��µ¤¸�́��̧Ê�(Ian & Martin, 2006)  

2.3.4.1 �´Ê�®�́��Îµ¡¦oµ�(epidermis)�: ¤¸�µ¦�µ��́ª¨�Â¨³�´Ê��stratum corneum�­¼��Á­¸¥�
�»�­¤�´�·Ä��µ¦�Îµ®�oµ�¸ÉÁ�}�Á�¦µ³�j°��´�Â¨³Á­¸¥�ªµ¤¥º�®¥»n�Å���¹É��µ¦Á�¨¸É¥�Â�¨��̧ÊÁ�}�­nª�
­Îµ�´��¸É�ÎµÄ®oÁ�·����fine line� ��¹Ê�¤µ 

2.3.4.2 �´Ê�®�́�Â�o�(dermis)�:�Á­o�Ä¥�°¨¨µÁ��Â¨³Á­o�Ä¥°̧¨µ­�·�¤¸�µ¦�́�Á¦̧¥��́ª�¸É
�·����·��ÎµÄ®o­¼�Á­¸¥�ªµ¤¥º�®¥»n��­nª��¦³�°��°��Glycosaminoglycans ¤¸�µ¦Á�¨¸É¥�Â�¨�Å�� 

2.3.4.3 �´Ê�Å�¤´�Ä�o�·ª®�́� :�¤¸�µ¦¨�¨�°¥nµ�¤µ���Ã�¥Á�¡µ³Ä��¼o®�·�� 
2.3.4.4 �´Ê��¨oµ¤Á�ºÊ°�Orbicularis oculi :�¤¸�µ¦®��́ª�µ��µ¦Á�¨ºÉ°�Å®ª�°�Ä�®�oµ

Â¨³�¦·Áª�¦°��ª��µ�(Manaloto & Alster, 1999) 

2.3.5  �µ¦¦́�¬µ¦·Êª¦°¥¦°��ª��µÄ��{��»�´�� 
 �µ¦¦́�¬µ¦·Êª¦°¥¦°��ª��µÄ��{��»�´��¤¸®¨µ¥ª·�¸ (Manaloto & Alster, 1999) Å�oÂ�n 

2.3.5.1 ¥µ�µ�(Topical Therapy) ¤¸��2 ��·���º° 
   1���Tretionin (Retinoic Acid) � 
   Á�}�¥µ�¸É¤¸�¦³­·��·£µ¡�̧Ä��µ¦¦́�¬µ¦·Êª¦°¥�¸ÉÁ�·��µ��photoaging Ã�¥�³¤¸�¨Ä��µ¦
¥´�¥´Ê��µ¦­¦oµ��AP-1 �ÎµÄ®o¥´�¥´Ê��µ¦�Îµ�µ��°�Á°�Å�¤r�Matrix metalloproteinase�Á�·��µ¦Á¡·É¤�°��
Collagen Â¨³�Glycosaminoglycan�Ä��´Ê�®�́�Â�o�Â¨³¡�ªnµ�³¤¸�µ¦®�µ�́ª�°��´Ê�®�́��Îµ¡¦oµ �µ¦
­¦oµ�Á¤¨µ�·�Ä��·ª®�́�¨�¨��Ã�¥¡�ªnµ�µ¦¦́�¬µÃ�¥ª·�¸�̧Ê�o°�Ä�oÁª¨µ�µ� 4-10 Á�º°� �¦�ª·�µ¤·�Á°
Á�}�¥µ�¸É¤¸�¦³­·��·£µ¡�̧Ä��µ¦¦́�¬µ¦·Êª¦°¥�¸ÉÁ�·��µ��Photoaging �¨�µ¦¦́�¬µ�³�̧�¹Ê�£µ¥Ä��4-10 
Á�º°� (Kang, Fisher, &Voorhees, 1997; Kligman, Grove, Hirose & Leyden, 1986) Â¨³¡�¤¸�¨�oµ�Á�¸¥��
�º°°µ�µ¦¦³�µ¥Á�º°��Â­���·ª¨°� 
   2.  Alpha HydroxyAcid  (AHAs)  
   �ºÉ°�¸É¦¼o�́��´��̧�º°��¦��¨Å¤o�¹É�Å�o¤µ�µ��°o°¥���¤Á�¦̧Ê¥ª��Â°�Á�d�¨�Â¨³°�»n��Á�}��o�
�¹É��AHAs��̧Ê�³¤¸�¨�¸É�¦·Áª��stratum corneum-stratum granulosum junction Ã�¥�µ¦¨� corneocyte  
cohesion �́��́Ê��¹��ÎµÄ®o�·ª®�́�¤¸�ªµ¤Á¦̧¥�Á�̧¥��¹Ê�Á¡·É¤�µ¦­¦oµ��Collagen, Glycosaminoglycan�Â¨³�
Elastic fiber��¨�oµ�Á�¸¥���º°��ÎµÄ®oÁ�·��µ¦¦³�µ¥Á�º°�Å�o  
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2.3.5.2 Chemical Peeling  
  Á�}��µ¦Ä�o­µ¦Á�¤¸�¸É¤¸§��·ÍÁ�}��¦��ÎµÄ®oÁ�¨¨r�·ª®�́�®¨»�¨°�°°�Â¨³�ÎµÄ®oÁ�·��¦³�»o�
�µ¦­¦oµ��Fibroblast�Â¨³�Collagen�Ã�¥Â�n�¦³�́��ªµ¤¨¹�Á�}��3 ¦³�́��º°�superficial, medium-depth 
Â¨³�deep types �¹É��o°Á­¸¥�¸É¡�Å�o�n°¥�º°��µ¦Á�·�¦°¥Â���¦°¥�Îµ��µ¦�·�Á�ºÊ°��µ¦Á�·�Â�¨Á�}��Á�}��o� 
  2.3.5.3  Botulinum Toxin A Injection  
  Botulinum Type A exotoxin Â¦�Á¦·É¤Ä�o¦́�¬µ�strabismus Â¨³�blephalospasm ¤µ
�́Ê�Â�n�e 1980��¹É��n°¤µ¡�ªnµ�ÎµÄ®o¦°¥�¤ª��·Êª�̧�¹Ê���¹��Îµ¤µÄ�oÄ��µ¦¦́�¬µÁ¦ºÉ°�¦·Êª¦°¥�Ã�¥�́ª�
Botulinum Toxin�°°�§��·ÍÃ�¥�́��´��receptor �¸É�presynaptic neuron �°��motor unit �¹É��ÎµÄ®oÁ�·�
�µ¦¥´�¥´Ê��µ¦®¨´É��acetylcholine Ã�¥Á�jµ®¤µ¥�°��µ¦¦́�¬µ�º°�ÎµÄ®oÁ�·��muscle weakening Â��
�´Éª�¦µª��¨�oµ�Á�¸¥��¸É¡�Å�o�n°¥�º°�¦°¥�ÊÎµÁ�¸¥ª�®�́��µ���Á�}��o� 
  ���������Fillers Injection 
  Á�}��µ¦�¸�­µ¦Á�·¤Á�È¤Á�oµÅ���Â���°¨¨µÁ���¦¦¤�µ�·�¸É¨�¨�Å�Ä®o�´��·ª®�́��Ä�o
Ä��µ¦¨�¦·Êª¦°¥�Á�·¤Á�È¤¦n°�¨¹��Â�nÁ�ºÉ°��µ��·ª®�́��¦·Áª�¦°��ª��µ¤¸�ªµ¤�µ�¤µ��Loose 
stroma Â¨³¡�¤¸�liquid/mucin component ­¼���¹��ÎµÄ®o�µ¦�¸��°¨¨µÁ���¦·Áª�¦·Êª¦°¥¦°��ª��µ
�ÎµÅ�o¥µ�Â¨³­¨µ¥Å�oÁ¦Èª 

2.3.5.5  Dermabration 
  Á�}��µ¦�¦°�·ª®�́��´Ê�®�́��Îµ¡¦oµÂ¨³®�́�Â�o­nª���Â¨³­nª��¨µ�°°�Å���
Â¦�Á¦·É¤Ä�o­Îµ®¦́�¦́�¬µ¦°¥®¨»¤Â�¨Á�}��µ�­·ª��¹É��ÎµÄ®o�·ª®�́�¤¸�ªµ¤Á¦̧¥�Á�̧¥��¹Ê�®¨´��µ��
�¦°�·ª�Ã�¥�¦·Áª��¸É�̧�¸É­»�­Îµ®¦́��µ¦�¦°�·ª�º°�¦·Áª��¸É¤¸�µ¦Á�¨ºÉ°�Å®ª�o°¥�¹��ÎµÄ®o¥µ�Ä��µ¦
¦́�¬µ�·ª®�́��¦·Áª�¦°��ª��µ��o°�ª¦¦³ª́��¸É­Îµ�´��º°�µ¦�·�Á�ºÊ°�HIV Â¨³�Hepatitis B  
  2.3.5.6  LASER Resurfacing ¤¸�2 ��·��º° 
   1.  Carbon dioxide (CO2) LASER 
   Á�}�Á¨Á�°¦r��·�¨°��·ªÃ�¥�ÎµÄ®o�·ª®�́��´Ê�®�́�Â�o�(dermis) Á�·��µ¦�µ�Á�È�������
(tissue injury) Â¨³¦nµ��µ¥�°�­�°�Ã�¥�ÎµÄ®oÁ�·��µ¦­¦oµ��°¨¨µÁ���¹Ê�¤µ�Ä��µ¦«¹�¬µ�¸É�nµ�¤µ
¡�ªnµ¦·Êª¦°¥¦°��ª��µ�°�­�°��̧�n°�CO2 LASER��¹��90% �µ� baseline Â�n�o°Á­¸¥�¸É¡�Å�o�n°¥
�º°�µ¦Á�·�¦°¥Â���¦°¥�Îµ��µ¦�·�Á�ºÊ°��µ¦Á�·�Â�¨Á�}�Â¨³�µ¦Á�·�®�́��µ�¨·Ê��¹É�¤´��³Á�·�Ä�
��Å�o�¸É�nµ��µ¦�Îµ«´¨¥�¦¦¤®�́��µ¤µ�n°� 
   2.  Erbium�: Yttrium-Aluminum-Garnet ( Er:YAG) LASER�Á�}�Á¨Á�°¦r��·�¨°�
�·ª°̧���·�®�¹É��¸ÉÄ�o¦́�¬µ¦·Êª¦°¥��¹É�¤¸�µ¦«¹�¬µ¡�ªnµÄ��µ¦Ä�o¦́�¬µ¦·Êª¦°¥�¸É�¦·Áª�¦°��ª��µ
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Â¨³¦·Êª¦°¥�¸ÉÄ�®�oµ�¦· Áª�°ºÉ�Å�o�¨�̧Â¨³�ÎµÄ®o¦³¥³Áª¨µÄ��µ¦®µ¥�°�Â�¨Á¦Èª�¹Ê��Â�n
�¨�µ¦¦́�¬µ�̧�o°¥�ªnµÁ¤ºÉ°Á�¦̧¥�Á�¸¥��´��CO2 LASER 

2.4  �§¬�¸�µ¦Á�·�¦·Êª¦°¥Ä��µ��µ¦Â¡�¥rÂ���¸�� 

 2.4.1  ¦·Êª¦°¥Ä��µ��µ¦Â¡�¥rÂ���¸�Á�·��µ��(Thambirajah, 2009; Wang, 2549) 

  ���������Á¨º°�¤oµ¤¡¦n°�  �­µÁ®�»Á�·��µ��µ¦Å�o¦́�­µ¦°µ®µ¦�¸ÉÅ¤nÁ¡¸¥�¡°��¹É�¤oµ¤
Ä��µ��µ¦Â¡�¥rÂ���̧��¤oµ¤�Îµ®�oµ�¸ÉÄ��µ¦­¦oµ�­µ¦°µ®µ¦Â¨³Á¨º°�Â¨oª¨ÎµÁ¨¸¥�Å�­¼n�°������������������
�¹É��°��³�ª��»¤�¼Â¨�·ª®�́���́��́Ê��oµÁ¨º°�¤oµ¤¡¦n°��È�³�ÎµÄ®oÁ�·�®¥·��°�Â¨³Á¨º°��°�¡¦n°�
�µ¤Å��oª¥�Á�}�Á®�»Ä®oÁ�·��·ª®�́��µ��¦·Êª¦°¥Á®̧É¥ª¥n���·ª®�́�Â��Á�¦µ³�nµ¥��µ�Â�¨®µ¥�oµ 
  ����������¸É¤oµ¤¡¦n°��  �¸É�°�¤oµ¤�Îµ®�oµ�¸ÉÄ��µ¦¨ÎµÁ¨¸¥�­µ¦°µ®µ¦Å�­¼n­nª��nµ�Ç��°�
¦nµ��µ¥Â¨³�ª��»¤�°�Á®¨ªÄ�¦nµ��µ¥Ä®oÅ®¨Áª̧¥�°¥¼nÄ��¦³Â­Á¨º°� �oµ�¸É¤oµ¤¡¦n°��³�ÎµÄ®oÁ�·�
�µ¦�´É��°��°�Á®¨ª�µ¤­nª��nµ��Ç��°�¦nµ��µ¥ Á�n���ÎµÄ®oÁ�·��µ¦�ª¤�ÊÎµ�°�Á�¨º°��µ�Ä�®�oµ
Â¨³Â���µ��¹É�®�oµ�¸É­Îµ�´�¤µ��°��¸É¤oµ¤�º°�µ¦�ÎµÄ®oÁ�ºÊ°Á¥ºÉ°Á�¸É¥ª¡´�Â�È�Â¦��¹É��³Á�¸É¥ª�o°��µ¦
�µ¦¤¸�·ª®�́��¸É�¦³�´���oµ�¸É¤oµ¤¡¦n°��¹��ÎµÄ®oÁ�·��·ª®�́�®¥n°��¨o°¥ 
  2.4.1.3  ®¥·�Å�¡¦n°��­µÁ®�»Á�·��µ�£µª³®¤��¦³�ÎµÁ�º°���ºÉ¤�µÂ¢��µ�Â°¨�°±°¨r�
®¦º°¤¸�ªµ¤¦o°�Ä�¦nµ��µ¥¤µ�Á�·�Å���¹É�Å�Ä��µ��µ¦Â¡�¥rÂ���̧��Îµ®�oµ�¸ÉÄ��µ¦¨ÎµÁ¨¸¥��ÊÎµÅ�
®¨n°Á¨¸Ê¥�¦nµ��µ¥�Á¤ºÉ°®¥·�Å�¡¦n°��¹��ÎµÁ�}��o°��¹��ÊÎµ¤µ�µ��°���ÎµÄ®oÁ�·�®¥·��°�¡¦n°��µ¤¤µ 

 2.4.2  �µ¦ª·�·��´¥�µ¦Á�·�¦·Êª¦°¥�µ¤�§¬�̧Â¡�¥rÂ���¸�Â¨³�µ¦¦́�¬µ�¤¸�´��̧Ê��º° 
  ����������¨»n¤¤oµ¤¡¦n°�� (�¸ÉÂ¨³Á¨º°�����Ã�ª·���´¤£̧¦£µ¡, ����)   

   ����­µÁ®�»��¤´�Á�·��µ��µ¦�µ�°µ®µ¦��¦µ��¦Îµ¤µ�Á�·�Å�®¦º°�o°¥Á�·�Å��®¦º°
ª·��®¦º°Ä�o­¤°�¤µ�Á�·�Å��¤¸�¨�¦³��¤oµ¤�®¦º°¤oµ¤°n°�Â°Â�n�ÎµÁ�·��®¦º°�¼o­¼�°µ¥»�®¦º°Á¡·É�¢g��
�µ�Á�È��iª¥®�́���¼Â¨­»�£µ¡Å¤n�¼��o°� 
   ����°µ�µ¦�Â�n��o°��Á�ºÉ°°µ®µ¦��µ�°µ®µ¦Â¨oª¥·É�Â�n���o°�Á�·��°n°�Á¡¨¸¥�Å¤n¤¸
Â¦��®µ¥Ä�Á�µ�¡¼��o°¥�¦nµ��µ¥�nµ¥�°¤�Ä�®�oµ�¸�Á®¨º°��®¦º°¦¼�¦nµ�°oª��ª¤��¸¡�¦°n°�Å¤n¤¸Â¦� 
   �����¦ª�¨·Ê�� : ¨·Ê��¸�� jµ�µª 

   �����¸¡�¦ : °n°��Å¤n¤¸Â¦���®nª�� 
   ����®¨´��µ¦¦́�¬µ�: �Îµ¦»�Á¨º°�Â¨³�¸É¤oµ¤ 

   �����»��¸ÉÄ�o {�Á�È¤ 
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   �»�®¨´�¦°��ª��µ�¸ÉÄ�o���́��̧Ê 
    ����Å�n®¥µ��(EX-HN5) °¥¼n�¦�¦°¥�»q¤�¸É�¤´��®¨´��»��¹É��¨µ�¦³®ªnµ�®µ��·Êª
�´�®µ��µ�1 �»n� 
    2)  �º°�¼q���(TE23) �°¥¼n�¦�¦°¥�»q¤�¦·Áª�®µ��·Êª 
    3)  ���ºÉ°Á®¨¸¥ª�(GB1)��°¥¼n�¦�¦°¥�»q¤�oµ��°�®µ��µ�1 �»n� 
    4)  �ºÉ°Å�l (ST2)�°¥¼nÄ�o�µ�¦��´�¦°¥�»q¤�°��infraorbital foramen 
   �»� {�Á�È¤­Îµ®¦́���¨»n¤°µ�µ¦¤oµ¤¡¦n°���¤¸�́��̧Ê 
    ����Á�ª̧É¥Å®n (SP10)�°¥¼n�oµ�Ä��o��µ�Á®�º°�°�Ä��°��¦³�¼��patella 2 �»n���¦�
�¨µ���¨oµ¤Á�ºÊ°�vastus medialis 
    2)���µ�°·�Á�̧¥ª�(SP6) °¥¼n�oµ�Ä��°��µ�Á®�º°�µ�»n¤Ä��3 �»n���¦��°��oµ�®¨´�
�°��¦³�¼��tibia 
    �����¼q�µ�®¨¸É (ST36) °¥¼n�¸É®�oµÂ�o��1 �»n�Ä�o�tibial tuberosity ®nµ��µ��°��¦³�¼��
tibia��µ��oµ��lateral ®�¹É��·Êª¤º° 
  ����������¨»n¤®¥·�Å�¡¦n°���Ã�ª·���´¤£̧¦£µ¡, ����)    

   ����­µÁ®�» ¤´�Á�·��µ��µ¦Á�È��iª¥Á¦ºÊ°¦́��®¦º°�¨»n¤°µ�µ¦¦o°�Ä�¦³¥³�oµ¥�®¦º°��������������
®́�Ã®¤�µ�Á¡«� 
   ����°µ�µ¦��ª�Á¤ºÉ°¥Á°ªÁ�nµ�°n°�Â¦��ª·�Áª̧¥��®¼¤¸Á­¸¥��́��¢{�Ã¥���¤¦nª��°­»�·
Á�¨ºÉ°��®¨´É�Á¦Èª�¦³�¼¤µ�o°¥�®¦º°�µ�¦³�¼�®¦º°Á¨º°�°°��µ��n°��¨°���°�Å¤n®¨´���¸Ê¨º¤��°Â®o��
¦¼o­¹�¦o°��¸É®�oµ°�� iµ¤º° iµÁ�oµ�¤¸Å�o�°��nµ¥�ÉÎµ�Á®�ºÉ°°°�¤µ��°��¨µ��º��®¦º°Å�oÁ�oµ�¦³�¼��
Â�o¤Â���°��nµ¥��nµ¥�°¤�{­­µª³�o°¥­¸Á�o¤� 
   �����¦ª�¨·Ê�� : ¨·Ê�Â��Â®o�� jµ�µ�®¦º°Å¤n¤¸ jµ 

�����¸¡�¦ :�¨³Á°̧¥��Á¦Èª ��¸É��´Éª� 
����®¨´��µ¦¦́�¬µ�: �Îµ¦»�®¥·�Å� 

�����»��¸ÉÄ�o {�Á�È¤ 
�»�®¨´�¦°��ª��µ�¸ÉÄ�o�́��̧Ê 

1) Å�n®¥µ��(EX-HN5) °¥¼n�¦�¦°¥�»q¤�¸É�¤´��®¨´��»��¹É��¨µ�¦³®ªnµ�®µ��·Êª
�´�®µ��µ�1 �»n� 

2) �º°�¼q���(TE23) �°¥¼n�¦�¦°¥�»q¤�¦·Áª�®µ��·Êª 
3) ���ºÉ°Á®¨¸¥ª�(GB1)��°¥¼n�¦�¦°¥�»q¤�oµ��°�®µ��µ�1 �»n� 
4) �ºÉ°Å�l�(ST2)�°¥¼nÄ�o�µ�¦��´�¦°¥�»q¤�°��infraorbital foramen 
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   �»� {�Á�È¤­Îµ®¦́���¨»n¤°µ�µ¦®¥·�Å�¡¦n°��¤¸�́��̧Ê 
    �) Å�n�¸�(KI 3)�°¥¼n�oµ�Ä�Á�oµ Ä�¦n°�¦³®ªnµ��°�®¨´��°��µ�»n¤Ä��´��°�®�oµ
�°�Á°È��Archilles 
    2) �µ�°·�Á�̧¥ª (SP6) °¥¼n�oµ�Ä��°��µ�Á®�º°�µ�»n¤Ä��3 �»n���¦��°��oµ�®¨´�
�°��¦³�¼��tibia 
   �®¤µ¥Á®�»��1 �»n��º°�¦³¥³�1 �ªµ¤�ªoµ��°�®́ªÂ¤n¤º°�°�Â�n¨³�»��¨�®¦º°��ªµ¤
¥µª�°��middle phalanx Ä��nµ�¸É�flex� 

��5  �µ¦ {�Á�È¤ 

�µ¦ {�Á�È¤Á�}�«µ­�¦rÂ¡�¥r�̧�Â���®�¹É��Ã�¥�µ¦Ä�oÁ�È¤Á�µ³®¦º° {��µ¤�·ª®�́��Á¡ºÉ°
ª́��»�¦³­��rÄ��µ¦�j°��´�Â¨³¦́�¬µÃ¦���Ã�ª·���´¤£̧¦£µ¡, ���6�)   

�µ¦ {�Á�È¤Á¡ºÉ°¦́�¬µÃ¦��¤¸�o��ÎµÁ�·�¤µ�µ��µ¦�¸É¤�»¬¥r­¤´¥�n°�Ä�o¤º°®¦º°�o°�®·��»�
�¦·Áª�­nª��°�¦nµ��µ¥�¸É¤¸°µ�µ¦�ª�Á¡ºÉ°�nª¥Ä®o°µ�µ¦�¦¦Á�µ¨���n°¤µ®·�¡ª��̧Ê�¼��́�Â�¨�Ä®o¤¸
¦¼�¦nµ��¸É�°��µ�¨��Á¦̧¥�ªnµ�Á�e¥�­º°�(Bian shi) �¹É�¤¸®¨´��µ��o�¡�Á�e¥�­º°°µ¥»Å¤n�ÉÎµ�ªnµ�4,000 
�e�Ä�Á�����¦°�¤°�Ã�Á¨¸¥� 

�µ¦¦́�¬µ�oª¥�µ¦ {�Á�È¤¤¸ª́��»�¦³­��r�º°�Á¡ºÉ°�¦́�­¤�»¨°·�-®¥µ���¦́�Á¨º°�Â¨³
¨¤�¦µ�Ä�Á­o�¨¤�¦µ�Â¨³�¦́��µ¦�Îµ�µ��°�°ª́¥ª³£µ¥Ä��Ã�¥Ä�o®¨´��µ¦���¨»n¤°µ�µ¦¡¦n°�
Ä®oÁ­¦·¤��¨»n¤°µ�µ¦Á�·�Ä®o¦³�µ¥� �¹É�ª·��µ¦Á­¦·¤�º°��µ¦�ÎµÄ®o¨¤�¦µ��oµ��µ�Ã¦��¸É���ÉÎµ¨��
­¼��¹Ê��¨´�Á�}����·�ª·�¸�µ¦¦³�µ¥�º°��µ¦�´�¦³�µ¥­µÁ®�»�°�Ã¦�°°��µ�¦nµ��µ¥��ÎµÄ®o�µ¦
�Îµ�µ��¸ÉÁ¡·É¤¤µ��¹Ê�Å��°�¦nµ��µ¥�¨´�Á�}����·��Ã�ª·���´¤£̧¦£µ¡, ���7)  

 2.5.1  �»� {�Á�È¤ 
 �»� {�Á�È¤Á�}��ÎµÂ®�n����·ª®�́�®¦º°Á¥ºÉ°�»�¸É¨¤�¦µ��°�¦nµ��µ¥Å®¨Áª̧¥��nµ�Á�oµ°°�
¦³®ªnµ�­nª�Ä��´�­nª��°��°�¦nµ��µ¥��»� {�Á�È¤¤´�°¥¼n��Á­o�¨¤�¦µ��¹É�Á�ºÉ°¤Ã¥�°ª́¥³£µ¥Ä��
�»� {�Á�È¤�¹�¤¸�ªµ¤­´¤¡´��rÄ�¨o�·��´�Á­o�¨¤�¦µ�Â¨³°ª́¥ª³£µ¥Ä���Ã�ª·���´¤£̧¦£µ¡, ���6�)  � 
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 ��5.2  �µ¦Ä�oÁ�È¤ 
 Á�È¤�¸ÉÄ�oÁ¦̧¥��Á�È¤Ä�­��¤¸¨´�¬�³¥µª��µ�¨³Á°̧¥���¨µ¥Á¦̧¥ªÂ®¨¤Á®¤º°�Ä�­�®¦º°Á­o�
���Á�}��¸É�·¥¤¤µ��¸É­»�Ä��µ¦ {�Á�È¤�¤´��Îµ�oª¥­Â��Á¨­ 

 Á�È¤�¸ÉÄ�o�µ¤�»� {�Á�È¤�³�o°��{�¨�Å�Ä®o¨¹�¡°�¸É�³�ÎµÄ®oÁ�·��ªµ¤¦¼o­¹�Å�o¨¤�¦µ���Á�q°�¸É��
Ã�¥�¸É�¼o�iª¥�³¦¼o­¹��ºÊ°�Ç�®�́��Ç�®¦º°Á­¸¥ª�¦·Áª��¸É�¼�Á�È¤�{��Â¡�¥r�¼o�{�Á�È¤Á°��È�³¦¼o­¹�Å�oªnµÁ�È¤
�¼�Ä¥�¨oµ¤Á�ºÊ°®�̧�¦́�ÅªoÂ�n�®�¹��Ç��¹É��Îµ¦µÂ¡�¥r�̧�Ä�­¤´¥Ã�¦µ���¦¦¥µ¥ªnµÁ�}��ªµ¤¦¼o­¹�
Â�n�®�¹��Ç�Á®¤º°�Á�È��¼��¨µ�°���µ��¦́Ê��ªµ¤¦¼o­¹��́��¨nµª°µ�Â�nÁ�¨ºÉ°��¸ÉÅ��µ¤Â�ª�µ�
Á�·�Á­o�¨¤�¦µ�Å�o 

 2.5.3  �µ¦�¦³�»o�Á�È¤ 
 �µ¦�¦³�»o�Á�È¤¤¸�2 ª·�¸��º°��Ã�ª·���´¤£̧¦£µ¡, ���7)    

  ����������¦³�»o��oª¥�µ¦Ä�o¤º°®¤»��{~�Á�È¤Å��µ��oµ¥�ªµ®¦º°�{�Â¨³�¹�Á�È¤�¹Ê�¨�
­¨´��´��Á�}�ª·�¸�µ¦Â����´��°�Áª��¦¦¤ {�Á�È¤Â���̧� 
  ����������µ¦�¦³�»o��oª¥�µ¦Ä�oÁ�¦ºÉ°��¦³�»o�Å¢¢jµ�(stimulator)Ã�¥�µ¦�n°�¦³Â­�
Å¢¢jµ�´�Á�È¤Ä�­���Á�d�Á�¦ºÉ°��¦³�»o��¼o�iª¥�³¦¼o­¹�ªnµ�¨oµ¤Á�ºÊ°�¦·Áª��¸É�{�Á�È¤�¦³�»�Á�µ�Ç�Á�}�
�́�®ª³­¤ÉÎµÁ­¤°�­µ¤µ¦��¦́��ªµ¤Â¦�Â¨³¦¼�Â���°��µ¦�¦³�»o�Å¢¢jµÅ�o�Ã�¥Á�¦ºÉ°��¦³�»o�
Å¢¢jµÁ�}�°»��¦�r�¸É­¦oµ�Â¨³�¨n°¥�¦³Â­Å¢¢jµ�nµ�Á�È¤Á�oµ­¼n¦nµ��µ¥��ÎµÄ®o�ªµ¤�nµ�«´�¥r�¸É�·ª
Á�¨¨rÁ�¨¸É¥�Â�¨��¤¸�¨�nª¥Ä��µ¦�¦³�»o�Á�È¤�¦́�­¤�»¨�µ¦�Îµ�µ��°�¦nµ��µ¥��¦³�»o��µ¦
Å®¨Áª̧¥�Á¨º°�Â¨³¨¤�¦µ� 

 ���.4   �¨�oµ�Á�¸¥��µ��µ¦ {�Á�È¤ 
 �µ��µ¦«¹�¬µ�¹��¨�oµ�Á�¸¥��µ��µ¦ {�Á�È¤�¸É¡��n°¥�(Ernst, Strzyz & Hagmeister, 2003)  
Å�oÂ�n   

2.5.4.1 Minor bleeding ®¨´��µ��µ¦�°�Á�È¤�¡�Å�o�¦³¤µ��3% �°��¼o�iª¥ 
2.5.4.2 Hematoma Á�È¤�¡�Å�o�¦³¤µ��2% �°��¼o�iª¥Ã�¥�³Á®È�Á�}�¦°¥�ÊÎµÁ�¸¥ª 
2.5.4.3 Dizziness Á�È¤�¡�Å�o�¦³¤µ��1% �°��¼o�iª¥Ã�¥¤´�¡�Ä��¼o�iª¥�¸É¤¸°µ�µ¦

�ºÉ�Á�o���¨´ªÁ�È¤ 

 2.5.5   °��r°�µ¤´¥Ã¨�Â®n�­®�¦³�µ�µ�·�´��µ¦ {�Á�È¤�®¦º°�WHO��World Health  
Organization���2003:�¦³��°°�Å¨�r� 
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Ä��e���«�1979 °��r°�µ¤´¥Ã¨�Â®n�­®�¦³�µ�µ�·®¦º°�WHO (World Health Organization) 
Å�o�́Ê���³�¦¦¤�µ¦«¹�¬µ�¦³Ã¥��r�°��µ¦ {�Á�È¤Ä��µ¦¦́�¬µÃ¦��nµ��Ç�ªnµ ¤¸�ªµ¤Á�}�Å�Å�o
°¥nµ�Å¦�oµ���µ��µ¦¡·�µ¦�µ�o°¤¼¨�µ��¨·�·� °��r�µ¦°�µ¤´¥Ã¨��¹�Å�o�¦³�µ«¦µ¥�ºÉ°°µ�µ¦®¦º°
Ã¦��nµ��Ç �¸É­µ¤µ¦� {�Á�È¤¦́�¬µÅ�o�¨�Îµ�ª��40 Ã¦� 

 Ä��e���«�2003 °��r°�µ¤´¥Ã¨�Â®n�­®�¦³�µ�µ�·Å�oÁ¡·É¤Á�·¤¦µ¥�ºÉ°Ã¦�Â¨³°µ�µ¦�¸ÉÁ�}�
�o°�n��¸Ê�¸É�µ¦ {�Á�È¤­µ¤µ¦�¦́�¬µÅ�o�Ã�¥Â�n�Á�}��4 categories���́��̧Ê    
  1. Diseases, symptoms or conditions for which acupuncture has been proved-through 
controlled trials-to be an effective treatment: 
  Adverse reactions to radiotherapy and/or chemotherapy Allergic rhinitis  
  Biliary colic Depression  
  Dysentery, acute bacillary Dysmenorrhoea, primary 
  Epigastralgia, acute  Facial pain   
  Headache Hypertension, essential               
  ypotension, primary Induction of labour  
  Knee pain Leukopenia   
  Low back pain                                                                        Malposition of fetus                              
  Morning sickness Nausea and vomiting 
  Neck pain Pain in dentistry   
  Periarthritis of shoulder Postoperative pain  
  Renal colic Rheumatoid arthritis  
  Sciatica Sprain  
  Stroke Tennis elbow  
  2. Diseases, symptoms or conditions for which the therapeutic effect of acupuncture 
has been shown but for which further proof is needed: 
  Abdominal pain  Acne vulgaris 

Alcohol dependence and detoxification Bell�s palsy 
Bronchial asthma Cancer pain 
Cardiac neurosis Cholecystitis, chronic,  

    with acute exacerbation 
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  Cholelithiasis Competition stress  
    syndrome 

Craniocerebral injury, closed Diabetes mellitus, non- 
    insulin-dependent 

Earache Epidemic haemorrhagic  
    fever 

Epistaxis, simple  Eye pain due to  
    subconjunctival injection 

Female infertility Facial spasm 
Female urethral syndrome Fibromyalgia and  

    fasciitis 
Gastrokinetic disturbance Gouty arthritis 
Hepatitis B virus carrier status Herpes zoster (human  

    (alpha) herpesvirus 3) 
Hyperlipaemia Hypo-ovarianism 
Insomnia Labour pain 
Lactation, deficiency Male sexual dysfunction,  

    non-organic 
Ménière disease Neuralgia, post-herpetic 
Neurodermatitis Obesity 
Opium, cocaine and heroin dependence Osteoarthritis 
Pain due to endoscopic examination Pain in thromboangiitis  

    obliterans 
Polycystic ovary syndrome (Stein-Leventhal syndrome) Postextubation in  

    children 
Postoperative convalescence Premenstrual syndrome 
Prostatitis, chronic Pruritus 
Radicular and pseudoradicular pain syndrome Raynaud syndrome,  

    primary 
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  Recurrent lower urinary-tract infection Reflex sympathetic  
    dystrophy 

Retention of urine, traumatic Schizophrenia 
Sialism, drug-induced Sjögren syndrome 
Sore throat (including tonsillitis) Spine pain, acute 
Stiff neck Temporomandibular  

    joint dysfunction 
Tietze syndrome Tobacco dependence 
Tourette syndrome Ulcerative colitis,  

    chronic 
Urolithiasis Vascular dementia 
Whooping cough (pertussis)  

  3. Diseases, symptoms or conditions for which there are only individual controlled 
trials reporting some therapeutic effects, but for which acupuncture is worth trying because 
treatment by conventional and other therapies is difficult: 
  Chloasma Choroidopathy, central  
    Serous 
  Colour blindness Deafness 

Hypophrenia Irritable colon syndrome 
Neuropathic bladder in spinal cord injury Pulmonary heart disease,  

    chronic 
  Small airway obstruction  
  4. Diseases, symptoms or conditions for which acupuncture may be tried provided 
the practitioner has special modern medical knowledge and adequate monitoring equipment: 
  Breathlessness in chronic obstructive pulmonary disease Coma  
  Convulsions in infants Coronary heart disease  

  (angina pectoris) 
Diarrhoea in infants and young children Encephalitis, viral, in  
  ldren, late stage 
Paralysis, progressive bulbar and pseudobulbar 
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 2.5.6    �¨Å�Ä��µ¦¦́�¬µ�°��µ¦ {�Á�È¤ 
¤¸�µ¦«¹�¬µ�ªµ¤­´¤¡´��r¦³®ªnµ��»� {�Á�È¤��Á­o�¨¤�¦µ��12�Á­o��´��organ�representation 

area Ä�cerebral cortex ¡�ªnµ£µ¥Ä��area �°��cerebral cortex �¹É�¤¸Á­o��nµ�«¼�¥r��¨µ��¦³¤µ��3 �¹��27 
¤·¨¨·Á¤�¦��¸ÉÁ�}��organ�representation area �´��»� {�Á�È¤��Á­o�¨¤�¦µ��¤¸�µ¦Á¡·É¤�¹Ê��°�¦³�́��
neurotransmitters Â¨³�hormones��¹É�Å�oÂ�nAcetylcholine, Methionine-Enkephalin, Beta-Endorphin, 
ACTH, Secretin, Cholecystokinin, Norepinephrine, Serotonin, and GABA Â�nÄ��»��¸É°¥¼n�°��»� {�Á�È¤
�¨´�Å¤n¡��neurotransmitters Â¨³�hormones��́��¨nµª�¡�Á¡¸¥��L-Tryptophan �¹É�Á�}� precursor �°�
Serotonin �°��µ��̧Ê¥´�¡� Atrial Natriuretic Peptide �¸ÉÁ­o�¨¤�¦µ�®́ªÄ��Â¨³ Gastrin �¸ÉÁ­o�¨¤�¦µ�
�¦³Á¡µ³°µ®µ¦°̧��oª¥�(Omura, 1989) 

�°��µ��̧Ê¥´�¡��ªµ¤­´¤¡´��r¦³®ªnµ��»� {�Á�È¤�¸ÉÁ�¸É¥ª�´��µ¦¦́�¬µ�ªµ¤�·����·�µ��µ�´�
­nª��°�­¤°��¸ÉÁ�¸É¥ª�´��µ¦¤°�Á®È��Á¤ºÉ°�¦ª�Ã�¥�µ¦Ä�o�Functional MRI (fMRI) ¡�ªnµÁ¤ºÉ°�Îµ
�µ¦ {�Á�È¤�¸É�»��̧Ê�³¤¸�µ¦�activation �¸É­nª��occipital lobe Á�n�Á�̧¥ª�´��µ¦Ä�oÂ­��¦³�»o��¸É�µ
Ã�¥�¦� (Cho, Chung & Jones, 1998) 

¤¸�µ¦«¹�¬µ�¹��¨�°��µ¦ {�Á�È¤¡�ªnµ��µ¦ {�Á�È¤¤¸�¨�¦³�»o��µ¦®¨´É��autacoids Å�oÂ�n�
endomorphin-1, beta endorphin, encephalin Â¨³�serotonin Ã�¥¡�ªnµ¤¸¦³�́�Á¡·É¤�¹Ê�Ä��plasma 
Â¨³Ä��brain tissue ®¨´��µ��µ¦ {�Á�È¤��¹É�­µ¦�nµ��Ç�Á®¨nµ�̧Ê¤¸§��·ÍÄ�Á¦ºÉ°��°��analgesia, sedation 
Â¨³��ÎµÄ®o�motor function �¨´�¤µ�Îµ®�oµ�¸É���·��Á�ºÉ°��µ��¨Å��̧Ê�¹�Ä�o�µ¦ {�Á�È¤¤µ¦́�¬µ�¼o�iª¥Ä�
Ã¦��nµ��Ç�Á�n��migraine, fibromyalgia, osteoarthritis trigeminal neuralgia ®¦º°Ã¦��µ��
psychology Å�oÂ�n�depression, anxiety Å�o (Cabýoglu, Ergene  & Tan, 2006)�  

¤¸�µ¦«¹�¬µ¡�ªnµ®¨´��µ��Îµ�µ¦ {�Á�È¤�¸É�»� Zusanli (ST36) 30 �µ�¸�Ä�®�¼�¸É�¼��¸�­µ¦�
carrageenan�­µ¤µ¦��ÎµÄ®o¥´�¥´Ê���ª��µ¦°́�Á­�Å�o�Ã�¥¡�ªnµ¤¸ cytokines�3 ��·��¸É¨�¨��Å�oÂ�n 
interleukin-6 (IL-6), beta-nerve growth factor (beta-NGF) and tissue inhibitors of metalloproteinase-1 
(TIMP-1) (Chae et al., 2007)                    

¤¸�µ¦°�·�µ¥�¹��¨Å��°��µ¦ {�Á�È¤�¸É�ÎµÄ®oÁ�·�Á�}��Remote effect Ã�¥¡�ªnµ�µ¦�¦³�»o�
Á�È¤�ÎµÄ®oÁ�·��electro-chemical signal Ã�¥�nµ��µ��connective tissue �¸ÉÁ�}�Á�¦º°�nµ¥�´Éª¦nµ��µ¥�¹É�
�ÎµÄ®o�µ¦¦́�¬µ�oª¥�µ¦ {�Á�È¤Á�}�Å�Ä��·«�µ�Å�¨ (Langevin & David, 2006) 
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�µ��µ¦«¹�¬µ�°� Langevin, Churchill & Cipolla (2001)�¡�ªnµ®µ�¤¸�µ¦�¦³�»o�Á�È¤��Å�o
�ªµ¤¦¼o­¹��°�¨¤�¦µ�®¦º°�De qi �¹É�Á�·��µ��µ¦®¤»�ª��°�Á�ºÊ°Á¥ºÉ°Á�¸É¥ª¡´� (winding of connective 
tissue)��¸É°¥¼n¦°�Á�È¤ �¹É��ÎµÄ®oÁ�·�¤¸�µ¦Á�¨¸É¥�Â�¨��°��°¨¨µÁ���°̧¨µ­�·��Â¨³ extracellular matrix 
Ã�¥¡�ªnµ�Á¤ºÉ°�Îµ�µ¦ {�Á�È¤�¸É��́�®�oµ�o°��°�®�¼�Â¨oª�́��·Ê�Á�ºÊ°¤µ�¦ª� ¡��fibroblast�Á�¨¸É¥�
¦¼�¦nµ��µ��¦¼�¦nµ��¨¤Å�Á�}�¦¼�¦nµ��¦³­ª¥¤µ��¹Ê���°¨¨µÁ��®¨´�®¤»�Á�È¤Â¨oª¤¸�µ¦Á¦̧¥��́ª��µ�
Â¨³�¦�¤µ��¹Ê��ªnµ�¦·Áª��¸ÉÅ¤nÅ�o�Îµ�µ¦ {�Á�È¤�Â¨³¤¸�intracellular cytoskeleton rearrangements Ä��
fibroblast�Â¨³Á�¨¨r°ºÉ��Ç��¸É°¥¼nÄ�Á�ºÊ°Á¥ºÉ°Á�¸É¥ª¡´���¹É��µ��¨Å��̧ÊÁ�}�Á®�»Ä®o¤¸�µ¦­n�­´��µ��
(mechanical signal transduction) Å�¥´�Á�¨¨r�nµ��Ç�Á�n��fibroblast, endothelial cells, sensory neurons ¤¸
�¨�ÎµÄ®oÁ�·��cell contraction, migration Â¨³�protein synthesis �°��µ��̧Ê®¨´��µ¦ {�Á�È¤¥´�¤¸�µ¦
�¦³�»o��intracellular signaling pathway Ã�¥�nµ��µ��phosphorylation �°� extracellularly regulated 
kinase (ERK) �ÎµÄ®oÁ�·� cell deformation �ÎµÅ�­¼n�µ¦®¨´É���autocrine��º°�growth factor �¹É��³�́��´��
extracellular membrane receptors Â¨³Å��¦³�»o��ERK Á�·��ERK�phosphorylation��ÎµÄ®oÁ�·��µ¦
�¦³�»o��µ¦­¦oµ�Ã�¦�̧��¹Ê��Â¨³¤¸�µ¦Á�¨¸É¥�Â�¨��µ¦Â­��°°��°�¥¸���nµ��µ��NF-kB Á�}��¨Ä®o¤¸
�µ¦�¦³�»o�¥¸��¸É­¦oµ��collagen XII, tenacin-C Â¨³�platelet-derived growth factor� 

�°��µ��̧Ê Langevin et al. (2001)�¥´�¡��µ¦Á�¨¸É¥�Â�¨�Ä�Á�ºÊ°Á¥ºÉ°Á�¸É¥ª¡´�Ã�¥Á�·��
contraction �°� interstitial connective tissue Á�ºÉ°��µ�®¨´��µ��µ¦ {�Á�È¤�³�ÎµÄ®o¤¸�
contraction��°��fibroblast��Îµ�ª�¤µ�Ä�¨o�´�Á�È¤Á�}��¨�ÎµÄ®oÁ�·��¦µ���µ¦�r�needle grasp 
®¦º° De qi Â¨³�ÎµÄ®oÁ�·��µ¦�¹��´��°�Á­o�Ä¥�°¨¨µÁ��Á�·�Á�}��¨ºÉ��matrix deformation 
Â¨³�cell contraction��¨°��´Ê��interstitial connective tissue��ÎµÄ®o�¼o�iª¥Å�o�ªµ¤¦¼o­¹� De qi�
�µ¤Á­o�¨¤�¦µ��Â¨³¥´��ÎµÄ®oÁ�·��µ¦�modulation �°��afferent sensory input �´Ê��sensory 
mechanoreceptor Â¨³�nociceptor °̧��oª¥ 

¤¸�µ¦«¹�¬µ¡�ªnµ®µ��Îµ�µ¦¥º� (mechanical stretch) �¨oµ¤Á�ºÊ°Á¦¸¥���³�ÎµÄ®o¤¸�µ¦
®¨´É��Transforming growth factor (TGF-â1)�Â¨³�type I collagen protein �¹É��TGF-â1�Á�}�
�´ª�¦³�»o��µ¦Â­��°°��°�¥¸��¸É�ª��»¤�µ¦­¦oµ��°¨¨µÁ��Â¨³�¦³�»o��µ¦­¦oµ��protease 
inhibitors ¤¸�¨�ÎµÄ®o¤¸�µ¦­¦oµ��°¨¨µÁ��Á¡·É¤�¹Ê�  (Gutierrez & Perr, 1999) 

Á¤ºÉ°�Îµ�µ¦ {�Á�È¤�¸É�»� {�Á�È¤�¸É®�oµÂ�o����¼o�iª¥¤¸�ªµ¤¦¼o­¹��De qi �Â¨oªª́��oª¥�non-invasive 
custom designed probe photoplethysmography (PPG)�¡�ªnµ�¸É�¦·Áª��́Ê�¤¸�skin Â¨³�muscle blood flow 
Á¡·É¤�¹Ê��Á¤ºÉ°Á�¸¥��´��¦·Áª��¸ÉÅ¤nÄ�n�»� {�Á�È¤�(Sandberg,  Lundeberg,  Lindberg  & Gerdle, 2003) 
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¤¸�µ¦«¹�¬µ�¹��¨Å��°��µ¦ {�Á�È¤�¸É�nª¥�³¨°�ªµ¤�¦µ�°��·ª®�́��Ã�¥¡�ªnµ®¨´��Îµ�µ¦
 {�Á�È¤�¸É��́�®�oµ�o°��°�®�¼�¤¸�µ¦Á¡·É¤�¹Ê��°��soluble hydroxyproline �¹É�Á�}�­nª��¦³�°�®�¹É�
�°��°¨¨µÁ���Â¨³¡�ªnµ�fibroblast�¤¸�µ¦�Îµ�µ��¸É�̧�¹Ê� (Ma & Luo, 2008) 

�µ��µ¦«¹�¬µ�¸É�¨nµª¤µ�oµ��o��­¦»�Å�oªnµ�µ¦ {�Á�È¤¤¸�¨Ä��µ¦�¦́�­¤�»¨�°�¦nµ��µ¥�
Ã�¥�¨Å���º° 
  ����Á¤ºÉ° {�Á�È¤�¸É�»� {�Á�È¤��Á­o�¨¤�¦µ���ÎµÄ®o¤¸�µ¦­n�­´��µ�Á�oµ­¼n¦³���¦³­µ���
¤¸�µ¦®¨´É�­µ¦�autocrine, neurotransmitters Â¨³�hormones���·��nµ��Ç��¹É��¤¸�¨Ä��µ¦Á�¨¸É¥�Â�¨�
�µ¦�Îµ�µ��°�¦nµ��µ¥�´Ê��¸É�local area Â¨³�remote area 
  2.  �µ¦ {�Á�È¤�ÎµÄ®oÁ�·��µ¦�¦³�»o�¦³��£¼¤·�»o¤�´��°�¦nµ��µ¥�¥´�¥´Ê���·�·¥µ�µ¦°́�Á­� 
 ­nª�­¤¤�·�µ�Ä�Á¦ºÉ°��µ¦ {�Á�È¤�´��µ¦¦́�¬µ¦·Êª¦°¥��¨Å��¸É�nµ�³°�·�µ¥Å�o �º° 
  ����Á¤ºÉ°�Îµ�µ¦�¦³�»o�Á�È¤�³Á�·��µ¦�¦³�»o��µ¦�Îµ�µ��°��fibroblast ¤¸�µ¦Á�¨¸É¥�Â�¨�
£µ¥Ä�Á�¨¨r��¦³�»o��µ¦­¦oµ�Ã�¦�̧���ÎµÄ®o®¨´É�­µ¦�¦³Á£��growth factor Á¡·É¤�¹Ê��Â¨³¡�ªnµÁ­o�Ä¥
�°¨¨µÁ��¤¸�µ¦Á¦̧¥��́ª��µ��´�¤µ��¹Ê� 
  �����µ¦ {�Á�È¤�ÎµÄ®o�µ¦Å®¨Áª̧¥��°�Á¨º°��¸É�·ª®�́�Â¨³�¨oµ¤Á�ºÊ°Á¡·É¤�¹Ê� 
  ��� �µ¦ {�Á�È¤�ÎµÄ®o¤¸�µ¦®¨´É��Transforming growth factor (TGF-â1)�Â¨³�type I 
collagen protein �¹É�­µ¦�´Ê� 2 �̧Ê�ÎµÄ®o�µ¦­¦oµ��°¨¨µÁ��Á¡·É¤�¹Ê� 
  4.  �µ¦ {�Á�È¤�ÎµÄ®o¥´�¥´Ê���ª��µ¦°́�Á­�Ã�¥�ÎµÄ®o interleukin-6 (IL-6) ¨�¨��ÎµÄ®o
¨��µ¦Á�·�°�»¤¼¨°·­¦³�¹É�Á�}�­µÁ®�»�°��µ¦Á�·�¦·Êª¦°¥�Â¨³ �µ¦ {�Á�È¤�ÎµÄ®o¨��tissue inhibitors 
of metalloproteinase-1 (TIMP-1) �¹��nµ�³�ÎµÄ®o�¦³�ª��µ¦­¨µ¥�°¨¨µÁ��¨�¨� 
  ����µ¦ {�Á�È¤�ÎµÄ®oÁ¡·É¤�soluble hydroxyproline �¹É�Á�}�­Îµ�´�Ä���ª��µ¦­¦oµ�
�°¨¨µÁ����¹��nµ�³�ÎµÄ®o�µ¦­¦oµ��°¨¨µÁ��Á¡·É¤�¹Ê� 

2.5.7    �µ¦ {�Á�È¤�´��µ¦¦́�¬µ¦·Êª¦°¥ 
¤¸�µ¦«¹�¬µ¡�ªnµ�µ¦ {�Á�È¤Â���¦³�»o�Å¢¢jµ­µ¤µ¦�¦́�¬µ�·ª®�́�®¥n°��¨o°¥Â¨³ 

¦·Êª¦°¥�¸ÉÄ�®�oµÂ¨³¨Îµ�° Ã�¥¡�ªnµ�¨�µ¦¦́�¬µ�̧�¹Ê��¦³¤µ��70%�Ä��¼o�¸ÉÁ�oµ¦́��µ¦¦́�¬µ�n°Á�ºÉ°��
10-15 �¦́Ê��Ã�¥�¸ÉÅ¤n¤¸�¨�oµ�Á�¸¥�Ä��Ç�Â¤oªnµ�³¥´�Å¤n�¦µ��¹��¨Å��¸ÉÂ�n�°�Ä��µ¦�ÎµÄ®oÁ�·��Tissue 
regeneration Â�n�¼Á®¤º°�ªnµ�³¤¸�µ¦Á¡·É¤�¹Ê��°��°¨¨µÁ��Â¨³°̧¨µ­�·�Ä��¦·Áª��¸É�Îµ�µ¦¦́�¬µ 
(RSchnitzler & Adrien, 1991) 
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Ä��e� 2005 Barrett Å�oÄ�o®¨´��°��µ¦Â¡�¥rÂ���̧�¤µ�¦́�Ä�o¦́�¬µ�¼o�iª¥Ä�Á¦ºÉ°��°��µ¦
�³¨°ª́¥�Ã�¥Ä�o�µ¦ {�Á�È¤¤µ�¦́�­¤�»¨Á¦ºÉ°�®¥·�-®¥µ���¹É�Á���·��µ¦ {�Á�È¤�¸ÉÄ�o¤¸�2 ®¨´��µ¦�º°��µ¦
�¦³�»o�Â���Îµ¦»����¼i��Á¡ºÉ°¦́�¬µ�·ª®�́�®¥n°��¨o°¥Ã�¥�µ¦�¦³�»o��µ¦Å®¨Áª̧¥�Á¨º°�Å�®¨n°Á¨¸Ê¥�
�·ª®�́��Â¨³®¨´���µ¦�¦³�»o�Â��¦³�µ¥��Á�¸É¥� Á¡ºÉ°�¨µ¥�¨oµ¤Á�ºÊ°�¹É�ª·�¸�̧Ê­µ¤µ¦�¨��µ¦°́�Á­�Â¨³
¦́�¬µ­·ªÅ�o�oª¥��µ¦�¦³�»o��´Ê��2 Â���̧Ê­µ¤µ¦�¦́�¬µÅ�oÃ�¥Ä�o�µ¦ {�Á�È¤Â���¦¦¤�µ�(manual 
acupuncture) Â¨³�µ¦ {�Á�È¤�oª¥Å¢¢jµ (electroacupuncture) �¹É�ª·�¸�̧Ê��³Ä�o®¨´��°���µ¦�¦³�»o�Â��
�Îµ¦»����¼i��Ã�¥Ä�o�¦³Â­Å¢¢jµÅ¤n�n°Á�ºÉ°���µ��2 Hz ­nª�®¨´���µ¦�¦³�»o�Â��¦³�µ¥��Á�¸É¥���³Ä�o
�¦³Â­Å¢¢jµ�n°Á�ºÉ°���µ��16  Hz�­nª��¦³Â­Å¢¢jµ­¨´�­µ¤µ¦�Ä�oÁ�}���µ¦�¦³�»o�Â���Îµ¦»����¼i��
Â¨³��µ¦�¦³�»o�Â��¦³�µ¥��Á�¸É¥��Å�o�Ã�¥�´Ê�­°�ª·�¸��³�ÎµÄ®oÁ�·��µ¦�¦³�»o�¨¤�¦µ�Â¨³�µ¦Å®¨�
Áª̧¥�Á¨º°��¦³¥³Áª¨µÄ��µ¦ {�Á�È¤�È¤¸�¨�oª¥�Ã�¥�¸É¦³¥³Áª¨µ�20 �µ�¸®¦º°�o°¥�ªnµ��³¤¸�¨�¦³�»o�
Â���Îµ¦»����¼i����³�¸É {�Á�È¤�µ��30 �µ�¸®¦º°¤µ��ªnµ�³¤¸§��·ÍÄ��µ¦�sedation 

Á�È¤�¸ÉÄ�o�¸ÉÄ�®�oµ�³¤¸��µ�Á­o��nµ�«¼�¥r�¨µ��0.18 mm ¥µª�0.5 �·Êª�­nª�Á�È¤�¸ÉÄ�o�´��»�
 {�Á�È¤�¸É¨Îµ�́ª�³¤¸��µ�Á­o��nµ�«¼�¥r�¨µ�Å�o�́Ê�Â�n�0.18-0.32 mm�¥µª��́Ê�Â�n�1-3 �·Êª� 

�°¦r­�°��µ¦¦́�¬µ­nª�Ä®�n�¦³¤µ��10 �¦́Ê��°¥nµ��o°¥�1 �¦́Ê��n°­´��µ®r�­¼�­»��3 �¦́Ê��n°
­´��µ®r�Ã�¥¤¸¦³¥³®nµ��°��µ¦¦́�¬µÂ�n¨³�¦́Ê��¦³¤µ��1 ª́� 

Ä��e 2551 «·¦·ª¦¦���µ�³Ã��·¡´��r Â¨³ª́��«¦̧�­·��»£́��¤¸�µ¦«¹�¬µ�¹��¨�µ¦¦́�¬µ����������
¦·Êª¦°¥��Ä�®�oµÃ�¥Ä�oª·�¸ {�Á�È¤Á�¡µ³�¸É¦·Êª¦°¥Á¡¸¥�°¥nµ�Á�̧¥ª�Å¤nÅ�o {�Á�È¤�µ¤�»�¨¤�¦µ��¸É
­Îµ�´���Îµ�µ¦ {�Á�È¤�Á�¦̧¥�Á�¸¥��´��¨»n¤�ª��»¤�¡�ªnµ�¼oÁ�oµ¦nª¤ª·�́¥Ä��¨»n¤ {�Á�È¤�¦·Êª¦°¥�¸É�¦·Áª�
¦°��ª��µ¤¸�µ¦¨�¨�°¥nµ�¤¸�́¥­Îµ�´�Á¤ºÉ°Á�¸¥��´��¨»n¤�ª��»¤Ä�­´��µ®r�¸É�5 �¼oÁ�oµ¦nª¤ª·�́¥�»���
¡°Ä�Ä��¨�µ¦¦́�¬µ�Å¤n¡��¨�oµ�Á�¸¥�¦»�Â¦��µ�µ¦ {�Á�È¤�Â�nÄ�­´��µ®r�¸É�8 Â¨³­´��µ®r�¸É�12 
�Îµ�ª�¦·Êª¦°¥�¸É¨�¨�Å¤nÂ���nµ��µ��¨»n¤�ª��»¤  

2.6  ��ª��µ¦�Wound Healing 

 ��ª��µ¦�Wound Healing�¤¸�3 ¦³¥³ (Fernandes, 2005) ��́��̧Ê� 
  Phase I: Inflammation �¹É�Á¦·É¤�¹Ê��´��¸®¨´��µ�Á�·��injury 
  Phase II: Proliferation (tissue formation) Á�·��¹Ê�®¨´��µ� phase I��¦³¤µ�ª́��¸É�5 Â¨³
°¥¼n�¦³¤µ��8 ­´��µ®r 
  Phase III:�Tissue remodeling Á¦·É¤�¦³¤µ� 8 ­´��µ®r ���¹��¦³¤µ��1 �e 
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 �������Phase I: Inflammation 
 ¦³¥³�µ¦°́�Á­��̧ÊÁ¦·É¤�¹Ê��´��¸®¨´��µ��¸ÉÁ�È¤�{��nµ��´Ê��·ª®�́�¨�Å��Á�·��µ¦�Îµ¨µ¥Á­o�
Á¨º°��¦·Áª��́Ê��Á�¨È�Á¨º°��¹É�Á�}�­nª�­Îµ�´�Ä���ª��µ¦�̧Ê�¼��¨n°¥°°�¤µÂ¨³®¨´É�­µ¦�¦³Á£��
growth factor Å�oÂ�n� 

1. Fibroblast growth factor : �nª¥Á¡·É¤�Îµ�ª� fibroblast Â¨³�Á¡·É¤�µ¦­¦oµ�®¨°�Á¨º°�Ä®¤n 
2. Platelet-derived growth factor : �nª¥�¹� fibroblast Á�oµ¤µ�¸É�¦·Áª��́Ê��ÎµÅ�­¼n�µ¦

­¦oµ��°¨¨µÁ��Â¨³°̧¨µ­�·� 
3. Transforming growth factor a (TGF-a) : �¦³�»o� re-epithelialization 
4. Transforming growth factor â (TGF-â) : Á�}�­nª�­Îµ�´�Ä��µ¦�¹� fibroblast Á�oµ¤µ�¸É

�¦³¤µ��48 �´ÉªÃ¤�®¨´��µ�Á�·��µ�Â�¨Â¨³�ÎµÅ�­¼n�µ¦­¦oµ� collagen type I, collagen type III, 
elastin, glycoseaminoglycans, and proteoglycans �°��µ��̧Ê�TGF-â ¥´�¥´�¥´Ê��µ¦­¦oµ��protease �¹É�
Á�}��́ª�¸É�Îµ¨µ¥�intercellular matrix 

5. Connective tissue activating peptide III: �nª¥­¦oµ� intercellular matrix 
6. Neutrophil activating peptide-2�Â¨³�nª¥�¹� fibroblast Á�oµ¤µ�¸É�¦·Áª��́Ê�Â¨³�nª¥

�nµÁ�ºÊ°�bacteria 

 

£µ¡�̧É����1  ��ª��µ¦°́�Á­� Phase I 
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2.6.2  Phase II: Proliferation (tissue formation) 
¦³¥³�̧ÊÁ¦·É¤�¦³¤µ�ª́��¸É�5 ®¨´�Á�·��µ�Â�¨ neutrophils��³�¼�Â���¸É�oª¥�monocytes �¹É�Á�}�

­nª�­Îµ�´�Ä���ª��µ¦®µ¥�°�Â�¨Ä�¦³¥³®¨´��̧Ê�Ã�¥�nª¥�Îµ�́�Á�¨¨r�¸É�µ¥Â¨oªÂ¨³®¨´É�­µ¦ growth 
factor�®¨µ¥��·��Å�oÂ�n platelet-derived growth factor, fibroblast growth factor, TGF-â, Â¨³ TGF-a��¹É�
�ÎµÅ�­¼n�µ¦Á¡·É¤�¹Ê��°��fibroblast�Â¨³�extracellular matrix Ã�¥�collagen type III �³¤¸�Îµ�ª�Á¡·É¤�¹Ê�
¤µ��ªnµ�collagen type I� 

 

£µ¡�̧É��2.2  ��ª��µ¦°́�Á­� Phase II 

2.6.3  Phase III:�Tissue remodeling 
¦³¥³�̧ÊÁ¦·É¤�¸É�¦³¤µ� 8 ­´��µ®r®¨´�Á�·��µ�Â�¨��¹É� TGF-â�Â¨³ growth factor�Á�}�­nª�

­Îµ�´�Ä��µ¦®µ¥�°��µ�Â�¨Ä�¦³¥³�̧Ê�collagen type III��³�¼�Â���¸É�oª¥�collagen type I Â¨³�³
Á¡·É¤¤µ��¹Ê�Á¦ºÉ°¥�Ç����¦³¤µ��1 �e 
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£µ¡�̧É�2.3  ��ª��µ¦°́�Á­� Phase III 
2.7  Visioscan®VC98 

Visioscan®VC98 Á�}�Á�¦ºÉ°�¤º°�¸É­µ¤µ¦�ª́��nµ�¸ÉÄ�o°oµ�°·��¹��ªµ¤¨¹��°�¦·Êª¦°¥Å�o
Ã�¥�¦��Á�¦ºÉ°�¤º°�̧Ê�¦³�°��oª¥�video sensor chip ��·�¡·Á«¬�¸É¤¸ high resolution Ã�¥Ä�o�UVA 
Á�}�Â®¨n�Â­���¹É�°¥¼nÄ��¨n°�¡¨µ­�·�Á¨È��Ã�¥Ä��¨n°�¡¨µ­�·��¦³�°��oª¥�halogenated lamp 
�¹É�¤¸Â­��halogen 2 ��·��°¥¼nÄ��·«�¦��´��oµ¤�´��¸É�nª¥Ä®o�ªµ¤­ªnµ�Â�n�·ª®�́�Á�nµ�´Éª�¹��Â­��̧ÊÅ�o
�́��µ¦­³�o°��°�Â­��¸ÉÅ¤n�o°��µ¦°°�Å���ÎµÄ®oÅ�o£µ¡�¸É�¤�´��°��·ª®�́��®¨´��µ��́Ê��CCD 
camera �³�nµ¥£µ¡�°��·ª®�́�Åªo 

®¨´��µ¦�°��Visioscan®VC98 �º°�ªµ¤Á�o¤�°�Â­��¸É�ªµ¤�ªoµ�Â¨³�ªµ¤¨¹��nµ��´��³
Å¤nÁ�nµ�´��®¨´��µ�Â­��¦³��¡ºÊ��·ª�CCD camera �³¦́�Â­��¸É­³�o°�°°�¤µÂ¨oª�ÎµÅ�Â�¨Á�}�
�ªµ¤�ªoµ�Â¨³�ªµ¤¨¹�Ã�¥¤¸®�nª¥Á�}��¦¦��̧�(index) 

Visioscan®VC98 �¼��Îµ¤µÁ�ºÉ°¤�´�Á�¦ºÉ°��°¤¡·ªÁ�°¦r�¹É�Ä�o�image digitalization unit 256 
gray level Ã�¥�0��º°­¸�Îµ�Â¨³�225 �º°­¸�µª�£µ¡�¸ÉÁ�·��¹Ê�­µ¤µ¦�Â­��°°�¤µÁ�}�¦¼�¡ºÊ��·ªÅ�o�
®¨´��µ��́Ê��³Ä�o�SELS program (surface evaluation of living skin) Á¡ºÉ°�µ¦�Îµ�ª��surface 
parameter Á¡ºÉ°�ÎµÅ��Îµ�ª��nµ�́ªÂ�¦�nµ��Ç��n°Å� 
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�nµ�nµ��Ç��¸Éª́�Å�o�µ��µ¦ª́��oª¥Á�¦ºÉ°� Visioscan®VC98 
1. Skin wrinkle (SEw) Á�}��nµ�¸É�Îµ�ª��µ�°́�¦µ­nª��nµÁ�¨¸É¥�°�¦·Êª¦°¥Ä�Â�ª�°�

Â¨³Â�ª�́Ê� 
2. Skin roughness(SEr) Á�}��nµ�¸É�Îµ�ª��ªµ¤®¥µ��°��·ª®�́� 
3. Skin�smoothness (SEsm) Á�}��nµ�¸É�°��¹��ªµ¤Á¦̧¥��°��·ª®�́� 

Á�¦ºÉ°�¤º°�̧Ê¤¸�reproducibility function �º°ª́��¸É�¦́Ê��ÈÅ�o�nµÄ�¨oÁ�¸¥��´��Á�¦ºÉ°�¤º°�̧Ê¤¸�o°�̧�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¨³�nµÄ�o�nµ¥­¼� 
2. ­µ¤µ¦�Á�È��o°¤¼¨ÅªoÄ��database Â¨³�Îµ¤µª·Á�¦µ³®r�¸®¨´�Å�oÃ�¥�nµ�́ªÂ�¦�nµ�Ç

­µ¤µ¦��Îµ�ª�Å�oÄ�Áª¨µÁ�̧¥ª�´��¹É�Å¤nÁ­¸¥Áª¨µ 
3. ­µ¤µ¦�¡·¤¡r�o°¤¼¨°°�¤µÅ�o 
4. ­µ¤µ¦�­¦oµ�Á�}�£µ¡�3 ¤·�·Å�oÄ�Áª¨µ�2-3 ª·�µ� ̧



 

 

���¸É��3 

¦³Á�¸¥�ª·�¸ª·�́¥ 

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

 ��������¦³�µ�¦�̧ÉÄ�oÄ��µ¦ª·�´¥ 
 �¦³�µ�¦®�·��¸É¤¸¦·Êª¦°¥¦°��ª��µ 

 ���������¨»n¤�´ª°¥nµ��̧ÉÄ�oÄ��µ¦ª·�´¥ 
°µ­µ­¤´�¦Á¡«®�·��¸É¤¸¦·Êª¦°¥¦°��ª��µ�¸É¤µ¦́�¬µ�¸ÉÃ¦�¡¥µ�µ¨¤®µª·�¥µ¨´¥�������������������������

Â¤n¢jµ®¨ª�  �¦»�Á�¡¤®µ��¦���Îµ�ª��32 ¦µ¥ Ã�¥¤¸Á���rÄ��µ¦�´�Á¨º°��́��̧Ê 

 �������Á���rÄ��µ¦�´�Á¨º°�°µ­µ­¤´�¦Á�oµ¦nª¤�µ¦ª·�´¥ � inclusion criteria� 
3.1.3.1 °µ­µ­¤´�¦Á¡«®�·��¸É¤¸¦·Êª¦°¥¦°��ª��µ 
3.1.3.2 °µ¥»¦³®ªnµ��35-55 �e 
3.1.3.3 ¤¸¦·Êª¦°¥¦°��ª��µ°¥¼nÄ�¦³�́� I-IV (wrinkle assessment scale ) 
3.1.3.4 °µ­µ­¤´�¦�»���¥·�¥°¤Á�oµ¦nª¤Ä��µ¦ª·�́¥�oª¥�ªµ¤­¤´�¦Ä��Â¨³¨�¨µ¥

¨´�¬�r°́�¬¦Ä�Ä�¥·�¥°¤Á�oµ¦nª¤Ä��µ¦¦́�¬µ (inform consent) 
 

 �������Á���rÄ��µ¦�´�Á¨º°�°µ­µ­¤´�¦°°��µ��µ¦ª·�´¥ �exclusion criteria� 
3.1.4.1 �¼o�¸É�́Ê��¦¦£r®¦º°Ä®o�ÊÎµ�¤�»�¦� 
3.1.4.2 �¼o�¸É¤¸Ã¦��¦³�Îµ�́ª�Á�n��Á�µ®ªµ���ªµ¤�́�Ã¨®·�­¼��Ã¦�®́ªÄ���¸É�ª��»¤

°µ�µ¦Å¤nÅ�o 
3.1.4.3 �¼o�¸É�¸�Ã��¼¨·�¼¤�°��·��¸É�¦·Áª�¦·Êª¦°¥¦°��ª��µ£µ¥Ä��12 Á�º°���n°��µ¦

ª·�́¥ 
3.1.4.4 �¼o�¸É�¸��°¨¨µÁ����¦³Á£��semi-permaent ®¦º°�non-permanent��¸É�¦·Áª� 

¦·Êª¦°¥¦°��ª��µÃ�¥�́��µ�ª́��¸É¥µ®¤�°µ¥»Å�°̧��6 Á�º°���n°��µ¦��¨°� 

id5632343 pdfMachine by Broadgun Software  - a great PDF writer!  - a great PDF creator! - http://www.pdfmachine.com  http://www.broadgun.com 
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3.1.4.5 �¼o�¸É¤¸�¦³ª́�·Á�}��keloid 
3.1.4.6 �¼o�¸É¤¸�µ¦�·�Á�ºÊ°®¦º°¤¸¤³Á¦È��·ª®�́�®¦º°Á�}�®¼��¦·Áª��·ª®�́��¸É�³ {�Á�È¤� 
3.1.4.7 �¼o�¸É¤¸£µª³�ªµ¤Á�È��iª¥®¦º°Ã¦��¦³�Îµ�́ª�¸É­n��¨Ä®oÁ�·�¦·Êª¦°¥��ªµ¤¥º�®¥»n�

�°��·ª®�́��·����·�Á�n��cutis laxa, morphea  
3.1.4.8 �¼o�¸É¦́��¦³�µ�¥µ�retinoic acid�£µ¥Ä��12 Á�º°���n°��µ¦��¨°� 
3.1.4.9 ��¼o�¸ÉÄ�o¥µÄ��¨»n¤�antiplatelet agents ®¦º°�anticoagulant agents 
3.1.4.10 ��¼o�¸É¤¸�¦³ª́�·�ªµ¤�·����·�°��µ¦Â�È��́ª�°�Á¨º°��(bleeding disorder) 
3.1.4.11 ��¼o�iª¥�¸É¤¸�pacemaker �·�°¥¼nÄ�¦nµ��µ¥ 
3.1.4.12 ��¼o�¸ÉÅ¤n­µ¤µ¦�Ä®o�ªµ¤¦nª¤¤º°Ä��µ¦¦́�¬µ 

�����Á�¦ºÉ°�¤º°�̧ÉÄ�oÄ��µ¦ª·�´¥   
 

3.2.1 Ä��¦°��¦³ª́�·­nª��́ª 
3.2.2 Ä�¥·�¥°¤¦́��µ¦¦́�¬µÂ¨³Á�oµ¦nª¤Ã�¦��µ¦ 
3.2.3 Á�È¤Ä�­��stainless steel  
3.2.4 Á�È¤Ä�­����µ��0.18×13 ¤·¨¨·Á¤�¦�­Îµ®¦́�¦·Êª¦°¥¦°��ª��µÂ¨³�»� {�Á�È¤Ä�®�oµ 
3.2.5 Á�È¤Ä�­��Á�È¤�¨°����µ��0.25×40�¤·¨¨·Á¤�¦�­Îµ®¦́��»� {�Á�È¤�¸É¨Îµ�́ª 
3.2.6 Á�¦ºÉ°��¦³�»o�Á�È¤��¦·¬´���� ̧
3.2.7 Á�¦ºÉ°��Visioscan®VC98  
3.2.8 �¨o°��nµ¥¦¼��Canon®�IXY Digital 700 
3.2.9 Ä��¦³Á¤·��ªµ¤¡¹�¡°Ä� 

 ��������Ä��´��¹��¨�oµ�Á�¸¥��°��µ¦¦́�¬µÃ�¥�µ¦ {�Á�È¤ 

������́Ê��°��µ¦�Îµª·�´¥ 

3.3.1 �Îµ�µ¦�¦³Á¤·�¦·Êª¦°¥Ã�¥Â¡�¥r�¼oª·�´¥���´�Á¨º°��¼oÁ�oµª·�́¥�µ¤�o°�Îµ®��Á�ºÊ°��o� 

3.3.2 °�·�µ¥ª´��»�¦³­��r�́Ê��°��µ¦ª·�´¥�ª·�¸�µ¦«¹�¬µ�Â¨³�¦³Ã¥��r�¸É�µ�ªnµ�³Å�o¦́�
Â�n�¼oÁ�oµ¦nª¤ª·�́¥�»��� 
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3.3.3 �¼oÁ�oµ¦nª¤Ã�¦��µ¦ª·�´¥�¦°��¦³ª´�·­nª��´ª�¨�Ä�Ä��´��¹��o°¤¼¨�Á�n���ºÉ°�­�»¨�Á¡«�
°µ¥»��¸É°¥¼n�Á�°¦rÃ�¦«´¡�r��¦³ª́�·�µ¦¦́�¬µ��¦³ª́�·Â¡o¥µ�Á�}��o� 

3.3.4 �¼oÁ�oµ¦nª¤Ã�¦��µ¦ª·�´¥¨�¨µ¥¨´�¬�r°´�¬¦�Ä�Ä�¥·�¥°¤Á�oµ¦nª¤Ã�¦��µ¦ª·�́¥�
(inform consent) 

3.3.5 ª·�¸�µ¦ª·�´¥� 
3.3.5.1 Â�n��¼oÁ�oµ¦nª¤ª·�́¥�°°�Á�}��3 �¨»n¤�µ¦��¨°��Ã�¥�µ¦�́��¨µ�Ã�¥Â�n�Á�}�

�¨»n¤ {�Á�È¤�µ¤°µ�µ¦��¨»n¤ {�Á�È¤Á�¡µ³�¸É�Â¨³�¨»n¤�ª��»¤ 
3.3.5.2 �nµ¥£µ¡�oª¥�¨o°��nµ¥¦¼��Canon®�IXY Digital 700��¼oÁ�oµ¦nª¤ª·�́¥�»���Ã�¥

�nµ¥£µ¡�¦·Áª�®µ��µ�´Ê��2 �oµ����­´��µ®r�¸É�0, 5, 8 Â¨³�10 �´��¹��ºÉ°��µ¤­�»¨�ª́��¸É�Ä�Â�n¨³�oµ�
�°��¼oÁ�oµ¦nª¤ª·�́¥�»��� 

3.3.5.3 Ä�oÁ�¦ºÉ°��Visioscan®VC98 ª́��nµ�wrinkling (SEw) �¸É®µ��µ�´Ê��2 �oµ����·ª�
®�́���¦·Áª��¸É®nµ��µ�®µ��µ�1.5 Á���·Á¤�¦���°��µ��̧Ê�¼oª·�́¥¥´��Îµ�µ¦�¦ª�ª́�¦·Êª¦°¥�¦·Áª�
®�oµ�µ����¦·Áª��»��¹É��¨µ�®�oµ�µ���Â¨³¨Îµ�°���¦·Áª��thyroid cartilage� ��­´��µ®r�¸É�0, 5, 8 

Â¨³�10 
3.3.5.4 �¼oÁ�oµ¦nª¤ª·�́¥Ä�Â�n¨³�¨»n¤��Îµ�µ¤�´Ê��°��́��̧Ê 

   �����¨»n¤ {�Á�È¤Á�¡µ³�¸É 
1) �́��nµ�¼o�iª¥Ã�¥Ä�o�nµ�°�®�µ¥ 
2) �Îµ�ªµ¤­³°µ��nµÁ�ºÊ°Ã¦��n°��Îµ�µ¦ {�Á�È¤Ã�¥Ä�o­Îµ¨¸�»�Â°¨�°±°¨r

70%�Á�È��·ª®�́��¦·Áª��»��¸É�³�Îµ�µ¦ {�Á�È¤��·Ê�ÅªoÄ®oÂ®o�� 
3) �Îµ�µ¦ {�Á�È¤Ã�¥Ä�o�»�Á�¡µ³�¸ÉÃ�¥­°¥Å��µ¤¦·Êª¦°¥�¦°��ª��µ  
4) Ä�oÁª¨µ�{�Á�È¤�30 �µ�¸ Á¤ºÉ°�¦��Îµ®��Áª¨µ�Â¡�¥r�³�Îµ�µ¦�°�Á�È¤°°�

�´Ê�®¤� 
5) �Îµ�µ¦ {�Á�È¤�2 �¦́Ê��n°­´��µ®r��·��n°�´��5 ­´��µ®r �´Ê�®¤��10 �¦́Ê��(1 �°¦r­) 

   2.  �¨»n¤ {�Á�È¤�µ¤°µ�µ¦ 
    ���� Â¡�¥r�¼oª·�́¥�Îµ�µ¦�¦ª�¦nµ��µ¥Ã�¥Ä�o�§¬�¸Â¡�¥rÂ���̧�  
    2)�� �́��nµ�¼o�iª¥Ã�¥Ä�o�nµ�°�®�µ¥ 
    3)   �Îµ�ªµ¤­³°µ��nµÁ�ºÊ°Ã¦��n°��Îµ�µ¦ {�Á�È¤Á�n�Á�̧¥ª�´��¨»n¤ {�Á�È¤Á�¡µ³�¸É 
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    4)   {�Á�È¤�µ¤�»� {�Á�È¤�´Ê��3 �o°�́��̧Ê     
     �����»�Á�¡µ³�¸ÉÃ�¥­°¥Å��µ¤¦·Êª¦°¥¦°��ª��µ 
     �.  �»�®¨´�¦°��ª��µ�¸ÉÄ�o�́��̧Ê 
      �� Å�n®¥µ��(EX-HN5) °¥¼n�¦�¦°¥�»q¤�¸É�¤´��®¨´��»��¹É��¨µ�
¦³®ªnµ�®µ��·Êª�´�®µ��µ�1 �»n� 
      �� �º°�¼q����(TE23) �°¥¼n�¦�¦°¥�»q¤�¦·Áª�®µ��·Êª 
      �� ���ºÉ°Á®¨¸¥ª (GB1)��°¥¼n�¦�¦°¥�»q¤�oµ��°�®µ��µ�1 �»n� 
      �� �ºÉ°Å�l�(ST2)�°¥¼nÄ�o�µ�¦��´�¦°¥�»q¤�°��infraorbital foramen 
     �����»��¸ÉÅ�o�µ��µ¦�¦ª��µ¤�§¬�¸Â¡�¥rÂ���̧���́��̧Ê 
      �����¨»n¤°µ�µ¦¤oµ¤¡¦n°���»��¸ÉÄ�o {�Á�È¤�º° 
       �1� Á�ª̧É¥Å®n (SP10)�°¥¼n�oµ�Ä��o��µ�Á®�º°�°�Ä��°��¦³�¼��
patella 2 �»n�����¦��¨µ��¨oµ¤Á�ºÊ°�vastus medialis 
       �2�� �µ�°·�Á�̧¥ª (SP6) °¥¼n�oµ�Ä��°��µ�Á®�º°�µ�»n¤Ä��3 �»n��
�¦��°��oµ�®¨´��°��¦³�¼��tibia 
       �3) �¼q�µ�®¨¸É (ST36) °¥¼n�¸É®�oµÂ�o��1 �»n�Ä�o�tibial tuberosity ®nµ�
�µ��°��¦³�¼��tibia��µ��oµ��lateral ®�¹É��·Êª¤º° 

      �����¨»n¤°µ�µ¦®¥·�Å�¡¦n°����»��¸ÉÄ�o {�Á�È¤�º°  
       �1���Å�n�¸�(KI 3)�°¥¼n�oµ�Ä�Á�oµ Ä�¦n°�¦³®ªnµ��°�®¨´��°��µ�»n¤
Ä��´��°�®�oµ�°�Á°È��Archilles 
       �2����µ�°·�Á�̧¥ª (SP6) °¥¼n�oµ�Ä��°��µ�Á®�º°�µ�»n¤Ä��3 �»n��¦�
�°��oµ�®¨´��°��¦³�¼��tibia 

 �®¤µ¥Á®�»��1 �»n��º°�¦³¥³�1 �ªµ¤�ªoµ��°�®́ªÂ¤n¤º°�°�Â�n¨³�»��¨�®¦º°��ªµ¤¥µª�°��
middle phalanx Ä��nµ�¸É�flex) 

��� Ä�oÁ�¦ºÉ°��¦³�»o�Å¢¢jµ�(stimulator) �¦³�»o��»��¸ÉÅ�o�µ��µ¦�¦ª��µ¤
�§¬�¸Â¡�¥rÂ���¸��oª¥�¦³Â­Å¢Å¤n�n°Á�ºÉ°��ªµ¤�¸É�1-2 Hz �¦´�¦³�´��ªµ¤Â¦��µ¤�¸É
�¼oÁ�oµ¦nª¤ª·�́¥��Å�o 

6) Ä�oÁª¨µ�{�Á�È¤�30 �µ� ̧Á¤ºÉ°�¦��Îµ®��Áª¨µ�Â¡�¥r�³�Îµ�µ¦�°�Á�È¤°°�
�´Ê�®¤� 
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     7) �Îµ�µ¦ {�Á�È¤�2 �¦́Ê��n°­´��µ®r��·��n°�´�Á�}�Áª¨µ�5 ­´��µ®r �´Ê�®¤��10 
�¦́Ê� (1 �°¦r­) 

3.3.5.5 �¨»n¤�ª��»¤ 
   �. �¼oÁ�oµ¦nª¤ª·�́¥�³Å�o¦́��µ¦�¦³Á¤·�¦·Êª¦°¥Ã�¥Â¡�¥r 
   �. �¼oª·�́¥�Å�o¦́��µ¦�nµ¥£µ¡�oª¥�¨o°��nµ¥¦¼��Canon®�IXY Digital 700�Â¨³Å�o¦́�
�µ¦ª́��nµ¦·Êª¦°¥�oª¥Á�¦ºÉ°�¤º°�Visioscan®VC98 �¸É�¦·Áª�®µ��µ�®�oµ�µ�Â¨³¨Îµ�°Á�n�Á�̧¥ª�´� 
��­´��µ®r�¸É�0, 5, 8 Â¨³�10 Â�n�³Å¤nÅ�o¦́��µ¦ {�Á�È¤ 
   3. �¼oÁ�oµ¦nª¤ª·�́¥�³¤µ�µ¤Áª¨µ�¸ÉÂ¡�¥r�́�®¤µ¥ 
   �. �¼oÁ�oµ¦nª¤ª·�́¥�³�¼��°Ä®oÅ¤nÄ�oª·�¸�µ¦¦́�¬µ°ºÉ��Ç��¸É�¦·Áª�¦°��ª��µÄ�
¦³®ªnµ��¸ÉÁ�oµ¦nª¤�µ�ª·�́¥ 
   �. �´��¹��¨�oµ�Á�¸¥��°��µ¦¦́�¬µ�»��¦́Ê�Ã�¥Â¡�¥rÂ¨³�¼oÁ�oµ¦nª¤ª·�́¥¦nª¤�´�
�´��¹�°µ�µ¦�¸ÉÁ�·��¹Ê�®¨´��µ¦¦́�¬µ 

3.3.5.6 �¦³Á¤·��ªµ¤¡¹�¡°Ä�Ä��µ¦¨�¨��°�¦·Êª¦°¥¦°��ª��µÃ�¥�¼oÁ�oµ¦nª¤ª·�́¥ 
��­´��µ®r�¸É�5, 8 Â¨³�10 

3.3.5.7 �¦³Á¤·��¨�µ¦¦́�¬µÂ¨³ª·Á�¦µ³®r�o°¤¼¨�µ�­�·�· 
3.3.5.8 ­¦»��¨�µ¦«¹�¬µª·�́¥ 

�������µ¦Á�È�¦ª�¦ª¤�o°¤¼¨ 

Â¡�¥r�¼oª·�́¥Á�}��¼o�Îµ�µ¦ {�Á�È¤��Ã�¥Â¡�¥r�¼oª·�́¥��®¨´�­¼�¦ {�Á�È¤°¥nµ��o°¥�3 Á�º°��°��
�¦³�¦ª�­µ�µ¦�­»���Â¨³ª́�¦·Êª¦°¥�oª¥Á�¦ºÉ°��Visioscan®VC98���Ã¦�¡¥µ�µ¨¤®µª·�¥µ¨´¥��������������
Â¤n¢jµ®¨ª�  �¦»�Á�¡¤®µ��¦���´��¹��o°¤¼¨¨�Ä�Â��¢°¦r¤�Â¨³�°¤¡·ªÁ�°¦r�Ã�¥�´��¹�Á�}� 
 ��������o°¤¼¨�´ÉªÅ� Å�oÂ�n�°µ¥» �¸É°¥¼n�­�µ�£µ¡�°µ�¸¡��¦³ª́�·Â¡o¥µ�Ã¦��¦³�Îµ�́ª�¥µ�¸ÉÄ�o
Á�}��¦³�Îµ��µ¦­¼��»®¦̧É��µ¦�ºÉ¤­»¦µ��¦³ª́�·�µ¦ {�Á�È¤Ä�°�̧���nª�Áª¨µ­´¤�́­Â����¦³ª́�·�µ¦¦́�¬µ
¦·Êª¦°¥¦°��ª��µ�oª¥ª·�¸°ºÉ���¦³ª́�·�µ¦¦́�¬µ�oª¥�µ¦ {�Á�È¤ 
 ��������nµ wrinkling (SEw) �°��¦·Áª�®µ��µ�´Ê��2 �oµ��®�oµ�µ�Â¨³¨Îµ�° ��­´��µ®r�¸É�0, 
5, 8 Â¨³�10  
 ��������¦³Á¤·��ªµ¤¡¹�¡°Ä�Ä��µ¦¨�¨��°�¦·Êª¦°¥¦°��ª��µÃ�¥�¼oÁ�oµ¦nª¤ª·�́¥�°� 
Â�n¨³�¨»n¤®¨´��Îµ�µ¦¦́�¬µ�¦��10 �¦́Ê����­´��µ®r�¸É�5, 8 Â¨³�10  
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 3.4.4  �¨�oµ�Á�¸¥��¸ÉÁ�·��¹Ê��»��¦́Ê��¸É�¼o Á�oµ¦nª¤ª·�́¥¤µ�Îµ�µ¦¦́�¬µ�Á�n��¤¸�»�Á¨º°�°°�������������
�ÊÎµÁ�¸¥ª��ª¤��·�Á�ºÊ°�Á�}��o� 
 ��������¨�n°­»�£µ¡Ã�¥¦ª¤�oµ�°ºÉ��¸É�̧�¹Ê�®¨´��µ¦¦́�¬µ�oª¥�µ¦ {�Á�È¤ 

�������µ¦ª·Á�¦µ³®r�o°¤¼¨ 

­�·�·�¸ÉÄ�oÄ��µ¦ª·Á�¦µ³®r�o°¤¼¨ ¤¸�́��̧Ê 
 ����� Á�¦̧¥�Á�¸¥��o°¤¼¨¡ºÊ��µ�¦³®ªnµ��¨»n¤Ã�¥�nµ°µ¥»Á�¨¸É¥Ä�o One way ANOVA Â¨³
�o°¤¼¨¡ºÊ��µ�°ºÉ�Ä�o Fisher�s Exact Test  Ã�¥�Îµ®���nµ�ªµ¤Á�ºÉ°¤´É��¸É�95% (p-value=0.05) 
 3.5.2   Á�¦̧¥�Á�¸¥��nµÁ�¨¸É¥¦·Êª¦°¥¦°��ª��µ�oµ��ªµÂ¨³�oµ��oµ¥����nª�Áª¨µ�nµ��Ç�Ä� 
Â�n¨³�¨»n¤�µ¦��¨°�Ä�o­�·�· Paired t-test  Ã�¥�Îµ®���nµ�ªµ¤Á�ºÉ°¤´É��¸É�95% (p-value=0.05)  
 3.5.3   Á�¦̧¥�Á�¸¥��nµÁ�¨¸É¥¦·Êª¦°¥¦°��ª��µ���­´��µ®r�¸É 0, 5, 8 Â¨³10��°�Â�n¨³�¨»n¤
�µ¦��¨°�Ä�o­�·�· One way ANOVA Ã�¥�Îµ®���nµ�ªµ¤Á�ºÉ°¤´É��¸É�95% (p-value=0.05) 
 3.5.4   Á�¦̧¥�Á�¸¥��nµÁ�¨¸É¥¦·Êª¦°¥¦°��ª��µ���­´��µ®r�¸É 0, 5, 8 Â¨³10�¦³®ªnµ��¨»n¤�µ¦
��¨°�Ä�o­�·�· One way ANOVA Ã�¥�Îµ®���nµ�ªµ¤Á�ºÉ°¤´É��¸É�95% (p-value=0.05) 
 3.5.5   �ªµ¤¡¹�¡°Ä�Ä��µ¦¨�¨��°�¦·Êª¦°¥¦°��ª��µÄ�o­�·�·Á�·�¡¦¦��µÂ¨³�³�Îµ�µ¦
Á�¦̧¥�Á�¸¥��´�¦³®ªnµ��¨»n¤ {�Á�È¤�µ¤°µ�µ¦��´��¨»n¤ {�Á�È¤Á�¡µ³�¸É�Ä��nª�Áª¨µ�nµ��Ç�Ã�¥Ä�o­�·�·�
Fisher�s Exact Test  Ã�¥�Îµ®���nµ�ªµ¤Á�ºÉ°¤´É��¸É�95% (p-value=0.05) 
 3.5.6   Á�¦̧¥�Á�¸¥��nµÁ�¨¸É¥¦·Êª¦°¥�¸É®�oµ�µ�Â¨³�°���­´��µ®r�¸É 0, 5, 8 Â¨³10��°�Â�n¨³
�¨»n¤�µ¦��¨°�Ä�o­�·�· Two way repeated measure Ã�¥�Îµ®���nµ�ªµ¤Á�ºÉ°¤´É��¸É�95% (p-value=0.05) 
 3.5.7   �¨�oµ�Á�¸¥��µ��µ¦¦́�¬µÄ�o­�·�·Á�·�¡¦¦��µÂ¨³�³�Îµ�µ¦Á�¦̧¥�Á�¸¥��´�¦³®ªnµ�
�¨»n¤ {�Á�È¤�µ¤°µ�µ¦��´��¨»n¤ {�Á�È¤Á�¡µ³�¸É��Ã�¥Ä�o­�·�·�Fisher�s Exact Test 
 3.5.8    �¨�n°­»�£µ¡Ã�¥¦ª¤�oµ�°ºÉ��¸É�̧Ä�o­�·�·Á�·�¡¦¦��µ 



 

 

���¸É�4 

�¨�µ¦ª·�́¥ 
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 Ã�¥¤¸¦µ¥¨³Á°̧¥��°�¨´�¬�³Ã�¥�´ÉªÅ���́��̧Ê 

�µ¦µ��̧É���1  ¨´�¬�³Ã�¥�´ÉªÅ��°��¨»n¤�́ª°¥nµ��� 

   {�Á�È¤�µ¤°µ�µ¦ 
�Îµ�ª��(%) 

 {�Á�È¤Á�¡µ³�̧É
�Îµ�ª� (%) 

�ª��»¤ 
�Îµ�ª��(%) 

p 

Á¡«     
 ®�·� 11(100%) 12(100%) 9(100%) - 
 �µ¥ - - -  
°µ¥»���e� 
 �nµÁ�¨¸É¥  
 �nµÁ�¸É¥�Á��¤µ�¦�µ� 

 
43.71 
  4.84 

 
43.95 
  5.71 

 
46.71 
  4.86 

 
0.422 

 
�� �nµ�ÉÎµ­»� 35.67 35.25 39.33  
����nµ­¼�­»� 50.33 53.50 51.33  
­�µ�£µ¡ 0.579 
 Ã­� 4(36.36%) 3(25.00%) 3(33.33%)  
 ­¤¦­ 7(63.64%) 8(66.67%) 4(44.44%)  
 ®¥nµ�®¤oµ¥ -   1(8.33%) 2(22.22%)  
°µ�¸¡ 0.755 
 �oµ¦µ��µ¦ 4(36.36%) 5(41.67%) 2(22.22%)  
 Â¤n�oµ�   1(9.09%) - 1(11.11%)  
 ¡�́��µ� 6(54.55%) 7(58.33%) 5(55.56%)  
 �·��µ¦­nª��́ª - - 1(11.11%)  
 °ºÉ�Ç - - -  

®¤µ¥Á®�»� p<0.05  Â­���ªµ¤Â���nµ��´�°¥nµ�¤¸�́¥­Îµ�´��µ�­�·�· 
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 �µ��µ¦µ��¸É���� Â­��¨´�¬�³Ã�¥�´ÉªÅ��°��¨»n¤�́ª°¥nµ� ¡�ªnµ�¼oÁ�oµ¦nª¤ª·�́¥�´Ê�®¤�Á�}�
Á¡«®�·��¤¸�nµÁ�¨¸É¥�°�°µ¥»Ä��¨»n¤ {�Á�È¤�µ¤°µ�µ¦Á�nµ�´��43.71 �e��¨»n¤�¸ÉÅ�o¦́��µ¦ {�Á�È¤Á�¡µ³�¸É
Á�nµ�´� 43.95��e�­nª��¨»n¤�ª��»¤Á�nµ�´��46.71 �e��¹É�Å¤n¤¸�ªµ¤Â���nµ��´��µ�­�·�· 

 ­�µ�£µ¡­¤¦­�Ä��¨»n¤ {�Á�È¤�µ¤°µ�µ¦Á�}�Ã­�¤¸�Îµ�ª��4 ����·�Á�}� 36.63%, ­¤¦­
¤¸�Îµ�ª��7 ����·�Á�}��63.64% �¨»n¤�¸ÉÅ�o¦́��µ¦ {�Á�È¤Á�¡µ³�¸ÉÁ�}�Ã­�¤¸�Îµ�ª��3 ����·�Á�}�25% 
­¤¦­¤¸�Îµ�ª��8 ����·�Á�}��66.67% Â¨³Á�}�®¤oµ¥�®¥nµ¦oµ�¤¸�Îµ�ª��1 ����·�Á�}��8.33% ­nª�
�¨»n¤�ª��»¤Á�}�Ã­�¤¸�Îµ�ª��3 ����·�Á�}� 33.33% ­¤¦­¤¸�Îµ�ª��4 ����·�Á�}��44.44% Â¨³Á�}�
®¤oµ¥�®¥nµ¦oµ�¤¸�Îµ�ª��2 ����·�Á�}��22.22% 

 °µ�¸¡Ã�¥­nª�Ä®�n�°��¼oÁ�oµ¦nª¤ª·�́¥�´Ê��3 �¨»n¤Á�}�¡�́��µ��Ã�¥Ä��¨»n¤ {�Á�È¤�µ¤°µ�µ¦
¤¸�Îµ�ª��6 ����·�Á�}��54.55% �¨»n¤�¸ÉÅ�o¦́��µ¦ {�Á�È¤Á�¡µ³�¸É¤¸�Îµ�ª��7 ����·�Á�}��58.33% Â¨³
�¨»n¤�ª��»¤¤¸�Îµ�ª� 5 ����·�Á�}��55.56%�¦°�¨�¤µÄ��¨»n¤ {�Á�È¤�µ¤°µ�µ¦Á�}��oµ¦µ��µ¦
�Îµ�ª��4 ����·�Á�}��36.36% Â¨³Â¤n�oµ��Îµ�ª��1 ����·�Á�}��9.09% �¨»n¤�¸ÉÅ�o¦́��µ¦ {�Á�È¤
Á�¡µ³�¸ÉÁ�}��oµ¦µ��µ¦�Îµ�ª��5 ����·�Á�}��41.67% Â¨³�¨»n¤�ª��»¤Á�}��oµ¦µ��µ¦�Îµ�ª��2 ���
�·�Á�}��22.22%�Á�}�Â¤n�oµ��Îµ�ª��1 ����·�Á�}��11.11%�Â¨³¤¸�·��µ¦­nª��́ª�Îµ�ª��1 ����·�Á�}��
11.11% 

�µ¦µ��̧É 4.2  ¨´�¬�³Ã�¥�´ÉªÅ��°��¨»n¤�́ª°¥nµ� � 

  
 {�Á�È¤�µ¤°µ�µ¦ 
�Îµ�ª� (%) 

 {�Á�È¤Á�¡µ³�̧É�
�Îµ�ª��(%) 

�ª��»¤ 
�Îµ�ª� (%) p 

�¦³ª´�·Â¡o¥µ 0.279 

 Å¤n¤ ̧ 6(54.55%) 8(66.67%) 8(88.89%) 
 ¤ ̧ 5(45.45%) 4(33.33%) 1(11.11%)  

Ã¦��¦³�Îµ�´ª 0.370 

����Å¤n¤ ̧ 4(36.36%) 8(66.67%) 5(55.56%)  
�����¤ ̧ 7(63.64%) 4(33.33%) 4(44.44%)  
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�µ¦µ��̧É 4.2 ��n°� 

  
 {�Á�È¤�µ¤°µ�µ¦ 
�Îµ�ª��(%) 

 {�Á�È¤Á�¡µ³�̧É�
�Îµ�ª� (%) 

�ª��»¤ 
�Îµ�ª� (%) p 

¥µ�̧ÉÄ�oÁ�}��¦³�Îµ    1.000 
 Å¤n¤ ̧  8(72.73%)  9(75.00%)  6(66.67%)  
 ¤ ̧ 3(27.27%)  3(25.00%)  3(33.33%)  
�µ¦­¼��»®¦̧É     
���� Å¤n­¼�     11(100%)     12(100%)  9(100%)  
�����­¼� - - -  
�µ¦�ºÉ¤­»¦µ      0.760 
����Å¤n�ºÉ¤     10(90.91%)     10(83.33%)  9(100%)  
������ºÉ¤  1(9.09%) 2(16.67%) -  
�¦³ª´�·�µ¦ {�Á�È¤       0.254 
 Å¤nÁ�¥  6(54.55%) 9(75.00%)  8(88.89%)  
 Á�¥  5(45.45%) 3(25.00%)  1(11.11%)  

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

 �¦³ª́�·�µ¦Â¡o¥µ�Ã¦��¦³�Îµ�́ª�¥µ�¸ÉÄ�oÁ�}��¦³�Îµ��µ¦­¼��»®¦̧É��µ¦�ºÉ¤­»¦µ�Â¨³�¦³ª́�·�µ¦
 {�Á�È¤Ä��´Ê��3 �¨»n¤�¡�ªnµÅ¤n¤¸�ªµ¤Â���nµ��´��µ�­�·�· 
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�µ¦µ��̧É 4.3  ¨´�¬�³Ã�¥�´ÉªÅ��°��¨»n¤�́ª°¥nµ� � 

  
 {�Á�È¤�µ¤°µ�µ¦ 
�Îµ�ª��(%) 

 {�Á�È¤Á�¡µ³�̧É�
�Îµ�ª��(%) 

�ª��»¤ 
�Îµ�ª� (%) p 

�nª�Áª¨µ­´¤�́­Â�����.��-����� �� 0.081 

 Å¤nÄ�n 6(54.55%)   9(75.00%) 9(100%)  
 Ä�n 5(45.45%)   3(25.00%) -  
�nª�Áª¨µ­´¤�́­Â���10.��-�4��� �� 0.109 

 Å¤nÄ�n 4(36.36%)   4(33.33%) -  
 Ä�n 7(63.64%)   8(66.67%) 9(100%)  
�nª�Áª¨µ­´¤�́­Â���14.��-�7��� �� 0.521 

 Å¤nÄ�n 9(81.82%) 10(83.33%) 9(100%)  
 Ä�n 2(18.18%)   2(16.67%) -  
¦³¥³Áª¨µ­´¤�́­Â��Áª¨µ�10.��-�4��� �����µ�̧� 0.596 

 �nµÁ�¨¸É¥ 30.00±17.89 34.50±17.07 40.56±32.25  

 �nµ�ÉÎµ­»� 10 15 15  
 �nµ­¼�­»� 60 60 120  

®¤µ¥Á®�».  p<0.05  Â­���ªµ¤Â���nµ��´�°¥nµ�¤¸�́¥­Îµ�´��µ�­�·�· 

 �nª�Áª¨µ�¸É­´¤�́­Â�����.��-����� ��Ä��¨»n¤ {�Á�È¤�µ¤°µ�µ¦¤¸�Îµ�ª��5 ����·�Á�}� 45.45%�
Ä��¨»n¤ {�Á�È¤Á�¡µ³�¸É¤¸�Îµ�ª��3 ����·�Á�}� 25%�­nª�Ä��¨»n¤�ª��»¤Å¤n¤¸�¼o­´¤�́­Â��Ä��nª��
Áª¨µ�̧Ê��¹É�Å¤n¤¸�ªµ¤Â���nµ��´��µ�­�·�· 

 �nª�Áª¨µ�¸É­´¤�́­Â���10.��-�4��� ��Ä��¨»n¤ {�Á�È¤�µ¤°µ�µ¦¤¸�Îµ�ª��7 ����·�Á�}� 63.64%�
Ä��¨»n¤ {�Á�È¤Á�¡µ³�¸É¤¸�Îµ�ª��8 ����·�Á�}� 66.67%�­nª�Ä��¨»n¤�ª��»¤¤¸�Îµ�ª��9 ����·�Á�}� 
100%��¹É�Å¤n¤¸�ªµ¤Â���nµ��´��µ�­�·�· 
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 �nª�Áª¨µ�¸É­´¤�́­Â���14.��-�7��� ��Ä��¨»n¤ {�Á�È¤�µ¤°µ�µ¦¤¸�Îµ�ª��2 ���·�Á�}��18.18%�
Ä��¨»n¤ {�Á�È¤Á�¡µ³�¸É¤¸�Îµ�ª��2 ����·�Á�}� 16.67%�­nª�Ä��¨»n¤�ª��»¤Å¤n¤¸�¼o­´¤�́­Â��Ä�
�nª�Áª¨µ�̧Ê��¹É�Å¤n¤¸�ªµ¤Â���nµ��´��µ�­�·�· 

 ¦³¥³Áª¨µ­´¤�́­Â��Ä��nª�Áª¨µ 10.��-�4��� ��Ã�¥Á�¨¸É¥�Ä��¨»n¤ {�Á�È¤�µ¤°µ�µ¦Á�nµ�´��
30 �µ�¸�Ä��¨»n¤ {�Á�È¤Á�¡µ³�¸ÉÁ�nµ�´��34.50 �µ�¸�Â¨³Ä��¨»n¤�ª��»¤Á�nµ�´��40.56 �µ�¸��¹É�¤¸�nµÅ¤n
Â���nµ��´��µ�­�·� 

�µ¦µ��̧É��4.4  ¨´�¬�³Ã�¥�´ÉªÅ��°��¨»n¤�́ª°¥nµ��� 

  
 {�Á�È¤�µ¤°µ�µ¦ 
�Îµ�ª��(%) 

 {�Á�È¤Á�¡µ³�̧É�
�Îµ�ª��(%) 

�ª��»¤ 
�Îµ�ª��(%) p 

�¦³ª´�·�µ¦¦́�¬µ¦·Êª¦°¥¦°��ª��µ 0.223 

 Å¤nÁ�¥ 3(27.27%) �����6(50.00%) 6(66.67%)  
 Á�¥ (�¦̧¤�Îµ¦»�� 8(72.73%) �����6(50.00%) 3(33.33%)  
�¦³ª´�·�µ¦�¸�Ã��°��r¦°��ª��µ 0.223 

 Å¤nÁ�¥ ����11(100%) 12(100%) 9(100%)  
 Á�¥  - - -  
�¦³ª´�·�µ¦Ä�oÁ¨Á�°¦r¦°��ª��µ  

 Å¤nÁ�¥ ����11(100%) 12(100%) 9(100%)  
 Á�¥  - - -  
�¦³ª´�·�µ¦�¸�­µ¦Á�·¤Á�È¤¦°��ª��µ  

 Å¤nÁ�¥ ����11(100%) 12(100%) 9(100%)  
 Á�¥  - - -  
�¦³ª´�·�µ¦Ä�o�¦̧¤�´�Â��¦°��ª��µ 0.521 

 Å¤nÄ�o 9(81.82%) ����10(83.33%) 9(100%)  
 Ä�o 2(18.18%) �����2(16.67%) -  

®¤µ¥Á®�»�   p<0.05  Â­���ªµ¤Â���nµ��´�°¥nµ�¤¸�́¥­Îµ�´��µ�­�·�· 
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 �¦³ª́�·�µ¦¦́�¬µ¦·Êª¦°¥¦°��ª��µÄ��¨»n¤ {�Á�È¤�µ¤°µ�µ¦¤¸�Îµ�ª��8 ����·�Á�}� 72.73%�
Ä��¨»n¤ {�Á�È¤Á�¡µ³�¸É¤¸�Îµ�ª��6 ����·�Á�}� 50.00%�Â¨³Ä��¨»n¤�ª��»¤¤¸�Îµ�ª��3 ����·�Á�}� 
33.33%�Ã�¥�}��µ¦�µ�¦̧¤�Îµ¦»��´Ê�®¤���¹É�Å¤n¤¸�ªµ¤Â���nµ��´��µ�­�·�· Â¨³Å¤n¤¸�¼oÄ�¤¸�¦³ª́�·
�µ¦�¸�Ã��°��r��µ¦Ä�oÁ¨Á�°¦r��µ¦�¸�­µ¦Á�·¤Á�È¤¦°��ª��µ � 

�¦³ª́�·�µ¦Ä�o�¦̧¤�´�Â��¦°��ª��µ Ä��¨»n¤ {�Á�È¤�µ¤°µ�µ¦¤¸�Îµ�ª��2 ����·�Á�}� 
18.18%�Ä��¨»n¤ {�Á�È¤Á�¡µ³�¸É¤¸�Îµ�ª��2 ����·�Á�}� 16.67%�­nª�Ä��¨»n¤�ª��»¤Å¤n¤¸�¼oÄ�o�¦̧¤�´�
Â����¹É�Å¤n¤¸�ªµ¤Â���nµ��´��µ�­�·�· 

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

  
 {�Á�È¤�µ¤°µ�µ¦ 
�Îµ�ª��(%) 

 {�Á�È¤Á�¡µ³�̧É�
�Îµ�ª��(%) 

�ª��»¤ 
�Îµ�ª��(%) p 

�¼o�̧É�´Ê��¦¦£r  

����Å¤nÄ�n 11(100%) 12(100%) 9(100%)  
���  Ä�n - - -  
�¼o�̧É�Îµ¨´�Ä®o�ÊÎµ�¤�»�¦  

����Å¤nÄ�n 11(100%) 12(100%) 9(100%)  
���  Ä�n - - -  
�¼o�̧É�»¤�ÎµÁ�·� 0.856 

��� Å¤nÄ�o �����9(81.82%) �����9(75.00%) 8(88.89%)  
���  Ä�n �����2(18.18%) �����3(25.00%) 1(11.11%)  

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

 �¼oÁ�oµ¦nª¤ª·�́¥�´Ê��3 �¨»n¤�Å¤n¤¸�¼oÄ��¸É�́Ê��¦¦£rÂ¨³Ä®o�ÊÎµ�¤�»�¦ 

 �¼o�¸É�»¤�ÎµÁ�·�Ä��¨»n¤ {�Á�È¤�µ¤°µ�µ¦¤¸�Îµ�ª��2 ����·�Á�}� 18.18%�Ä��¨»n¤ {�Á�È¤
Á�¡µ³�¸É¤¸�Îµ�ª��3 ����·�Á�}� 25.00%�­nª�Ä��¨»n¤�ª��»¤¤¸�Îµ�ª��1 ����·�Á�}� 11.11%��¹É�Å¤n¤¸
�ªµ¤Â���nµ��´��µ�­�·�· 
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�µ¦µ��̧É  4.6  ¨´�¬�³Ã�¥�´ÉªÅ��°��¨»n¤�́ª°¥nµ� � 

  
 {�Á�È¤�µ¤°µ�µ¦ 
�Îµ�ª��(%) 

 {�Á�È¤Á�¡µ³�̧É�
�Îµ�ª��(%) 

�ª��»¤ 
�Îµ�ª��(%) p 

¦³�´�¦·Êª¦°¥¦°��ª��µ�°��¼oÁ�oµ¦nª¤ª·�´¥ 0.952 

����Grade 0 - - -  
��� Grade 1 1(9.09%) - -  
����Grade 2 2(18.18%) 4(33.33%) 2(22.22%)  
��� Grade 3 5(45.45%) 5(41.67%) 5(55.56%)  
��� Grade 4 3(27.27%) 3(25.00%) 2(22.22%)  
����Grade 5  - - -  

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

 ¦³�́�¦·Êª¦°¥¦°��ª��µÂ�n�¦³�́��ªµ¤¨¹�Ã�¥Ä�o�wrinkle assessment scale ¡�ªnµÄ��¨»n¤
 {�Á�È¤�µ¤°µ�µ¦¤¸¦·Êª¦°¥�Grade 1��Îµ�ª��1 ����·�Á�}� 9.09%�Grade 2��Îµ�ª��2 ����·�Á�}� 
18.18%�Grade 3��Îµ�ª��5 ����·�Á�}��45.45%�Grade 4��Îµ�ª��3 ����·�Á�}��27.27%�Ä��¨»n¤
 {�Á�È¤Á�¡µ³�¸É¤¸¦·Êª¦°¥�Grade 2��Îµ�ª��4 ����·�Á�}� 33.33%�Grade 3��Îµ�ª��5 ����·�Á�}��
41.67%�Grade 4��Îµ�ª��3 ����·�Á�}��25.00%�­nª�Ä��¨»n¤�ª��»¤¤¸¦·Êª¦°¥�Grade 2��Îµ�ª��2 ���
�·�Á�}� 22.22%�Grade 3��Îµ�ª��5 ����·�Á�}� 55.56%�Grade 4��Îµ�ª��2 ����·�Á�}��22.22%��¹É�
¦³�́��ªµ¤¨¹��°�¦·Êª¦°¥¦°��ª��µÄ��´Ê��3 �¨»n¤��¨°�Å¤n¤¸�ªµ¤Â���nµ��´��µ�­�·�· 

�������¨�µ¦��¨°�Â¨³ª·Á�¦µ³®r�o°¤¼¨ 

 �¨�µ¦Á�¦̧¥�Á�¸¥��nµÁ�¨¸É¥¦·Êª¦°¥¦°��ª��µ�oµ��ªµÂ¨³�oµ��oµ¥� Ä�Â�n¨³�¨»n¤�µ¦��¨°�
�Îµ�µ¦��­°�Ã�¥ Paired t-test 
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�µ¦µ��̧É 4.7���¨�µ¦Á�¦̧¥�Á�¸¥��nµÁ�¨¸É¥¦·Êª¦°¥¦°��ª��µ�oµ��ªµÂ¨³�oµ��oµ¥����nª�Áª¨µ�nµ��Ç� 
 ���� Ä��¨»n¤ {�Á�È¤�µ¤°µ�µ¦ 

  ¦·Êª¦°¥¦°��ª��µ�oµ��ªµ ¦·Êª¦°¥¦°��ª��µ�oµ��oµ¥ 
  (Min-Max) Mean±SD (Min-Max) Mean±SD 

Paired 
Differences p 

�¨»n¤ {�Á�È¤�µ¤°µ�µ¦       
baseline (38.00-49.55) 42.82±3.00 (39.56-49.54) 44.03±3.32 -1.21±2.49 0.138 
wk 5 (33.86-42.19) 38.74±2.54 (33.07-43.75) 39.37±3.38 -0.63±2.31 0.384 
wk 8 (29.47-40.60) 36.44±3.76 (28.80-40.29) 36.36±3.99 0.08±2.16 0.911 
wk 10 (28.65-40.00) 35.71±3.52 (27.45-41.13) 35.79±3.75 -0.08±2.29 0.915 

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

 �µ��µ¦µ��¸É 4.7 ¡�ªnµ�nµÁ�¨¸É¥¦·Êª¦°¥¦°��ª��µ�oµ��ªµÂ¨³�oµ��oµ¥����nª�Áª¨µ�nµ��Ç�Ä�
�¨»n¤ {�Á�È¤�µ¤°µ�µ¦¤¸�nµÅ¤nÂ���nµ��´��µ�­�·�·� 

�µ¦µ��̧É��������¨�µ¦Á�¦̧¥�Á�¸¥��nµÁ�¨¸É¥¦·Êª¦°¥¦°��ª��µ�oµ��ªµÂ¨³�oµ��oµ¥����nª�Áª¨µ�nµ��Ç 
 ���� �Ä��¨»n¤ {�Á�È¤Á�¡µ³�¸É 

  ¦·Êª¦°¥¦°��ª��µ�oµ��ªµ ¦·Êª¦°¥¦°��ª��µ�oµ��oµ¥ 
  (Min-Max) Mean±SD (Min-Max) Mean±SD 

Paired 
Differences p 

�¨»n¤ {�Á�È¤Á�¡µ³�̧É       
baseline (36.33-46.15) 40.65±3.36 (35.29-47.86) 40.83±3.62 -0.18±2.22 0.786 
wk 5 (33.75-43.55) 38.40±2.76 (35.00-43.73) 38.78±2.55 -0.39±1.71 0.449 

wk 8 (34.59-40.95) 37.14±1.97 (33.86-41.38) 37.06±2.34 0.08±1.84 0.876 

wk 10 (34.40-39.82) 36.49±1.79 (32.14-40.91) 37.00±2.55 -0.51±1.49 0.265 

®¤µ¥Á®�»� p<0.05  Â­���ªµ¤Â���nµ��´�°¥nµ�¤¸�́¥­Îµ�´��µ�­�·�· 
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 �µ��µ¦µ��¸É�4.8 ¡�ªnµ�nµÁ�¨¸É¥¦·Êª¦°¥¦°��ª��µ�oµ��ªµÂ¨³�oµ��oµ¥����nª�Áª¨µ�nµ��Ç�Ä�
�¨»n¤ {�Á�È¤Á�¡µ³�¸É¤¸�nµÅ¤nÂ���nµ��´��µ�­�·�·� 

�µ¦µ��̧É��4.9  �¨�µ¦Á�¦̧¥�Á�¸¥��nµÁ�¨¸É¥¦·Êª¦°¥¦°��ª��µ�oµ��ªµÂ¨³�oµ��oµ¥����nª�Áª¨µ�nµ��Ç 
 ���� �Ä��¨»n¤�ª��»¤ 

  ¦·Êª¦°¥¦°��ª��µ�oµ��ªµ ¦·Êª¦°¥¦°��ª��µ�oµ��oµ¥ 
  (Min-Max) Mean±SD (Min-Max) Mean±SD 

Paired 
Differences 

p 

�¨»n¤�ª��»¤      
baseline (32.47-41.96) 39.15±2.96 (35.97-41.93) 39.53±2.25 -0.38±1.92 0.569 
wk 5 (37.11-42.87) 40.41±1.88 (37.5-43.39) 40.21±2.14 0.20±1.76 0.747 
wk 8 (37.90-43.23) 40.56±1.74 (37.94-43.55) 40.61±2.05 -0.05±2.21 0.947 
wk 10 (39.41-44.76) 41.62±1.73 (38.35-44.29) 41.10±2.00 0.51±2.41 0.542 

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

 �µ��µ¦µ��¸É 4���¡�ªnµ�nµÁ�¨¸É¥¦·Êª¦°¥¦°��ª��µ�oµ��ªµÂ¨³�oµ��oµ¥����nª�Áª¨µ�nµ��Ç�Ä�
�¨»n¤�ª��»¤¤¸�nµÅ¤nÂ���nµ��´�°¥nµ�¤¸�́¥­Îµ�´��µ�­�·�·���p>0.05) 

  �́��́Ê�Ä��µ¦«¹�¬µ�̧Ê�¹�Ä�o�nµÁ�¨¸É¥¦·Êª¦°¥¦°��ª��µ�oµ��ªµÂ¨³�oµ��oµ¥�°�Â�n¨³­´��µ®r 
¤µÄ�oÁ�¦̧¥�Á�¸¥��´�Ä�¦³®ªnµ��¨»n¤�µ¦��¨°� 

 �o°¤¼¨�nµÁ�¨¸É¥¦·Êª¦°¥¦°��ª��µ�Ä��nª�Áª¨µ�nµ��Ç��°�Â�n¨³�¨»n¤�µ¦��¨°� 

�µ¦µ��̧É��4.10  �nµÁ�¨¸É¥¦·Êª¦°¥¦°��ª��µ����nª�Áª¨µ�nµ��Ç�Ä��¨»n¤ {�Á�È¤�µ¤°µ�µ¦ 

 �nµ�ÉÎµ­»� �nµ­¼�­»� �nµÁ�¨¸É¥ �nµÁ�¸É¥�Á��¤µ�¦�µ� 
­´��µ®r�¸É�0 40.55 49.54 43.43 2.91 
­´��µ®r�¸É 5 33.47 42.97 39.05 2.76 
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�µ¦µ��̧É��4.10  ��n°� 

 �nµ�ÉÎµ­»� �nµ­¼�­»� �nµÁ�¨¸É¥ �nµÁ�¸É¥�Á��¤µ�¦�µ� 
­´��µ®r�¸É 8 29.13 40.30 36.40 3.73 
­´��µ®r�¸É10 28.05 40.56 35.75 3.45 

 �µ��µ¦µ��¸É 4.10 Â­��Ä®oÁ®È�ªnµ�nµÁ�¨¸É¥¦·Êª¦°¥¦°��ª��µÄ��¨»n¤ {�Á�È¤�µ¤°µ�µ¦¤¸�nµ
¨�¨�®¨´��µ�Å�o¦́��µ¦¦́�¬µ�Ã�¥ª́��nµÁ�¨¸É¥¦·Êª¦°¥Ä�­´��µ®r�¸É�0 Å�oÁ�nµ�´��43.43�Â¨³¤¸�nµ¨�¨�
Ä�­´��µ®r�¸É 5, 8 Â¨³10 Á�nµ�´��39.05, 36.40 Â¨³ 35.75 �µ¤¨Îµ�́� 

�µ¦µ��̧É 4.11  �nµÁ�¨¸É¥¦·Êª¦°¥¦°��ª��µ����nª�Áª¨µ�nµ��Ç�Ä��¨»n¤ {�Á�È¤Á�¡µ³�¸É 

  
�nµ�ÉÎµ­»� �nµ­¼�­»� �nµÁ�¨¸É¥ �nµÁ�¸É¥�Á�� 

¤µ�¦�µ� 
­´��µ®r�¸É�0 35.94 47.01 40.74 3.31 
­´��µ®r�¸É 5 35.04 43.64 38.59 2.51 
­´��µ®r�¸É 8 34.40 40.77 37.10 1.96 
­´��µ®r�¸É10 33.72 40.36 36.74 2.08 

 �µ��µ¦µ��¸É�4.11 Â­��Ä®oÁ®È�ªnµ�nµÁ�¨¸É¥¦·Êª¦°¥¦°��ª��µÄ��¨»n¤ {�Á�È¤Á�¡µ³�¸É¤¸�nµ
¨�¨�®¨´��µ�Å�o¦́��µ¦¦́�¬µ�Ã�¥ª́��nµÁ�¨¸É¥¦·Êª¦°¥Ä�­´��µ®r�¸É�0 Å�oÁ�nµ�´��40.74�Â¨³¤¸�nµ¨�¨�
Ä�­´��µ®r�¸É 5, 8 Â¨³10 Á�nµ�´��38.59, 37.10�Â¨³ 36.74��µ¤¨Îµ�́� 
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�µ¦µ��̧É 4.12 ��nµÁ�¨¸É¥¦·Êª¦°¥¦°��ª��µ����nª�Áª¨µ�nµ��Ç�Ä��¨»n¤�ª��»¤ 

  
�nµ�ÉÎµ­»� �nµ­¼�­»� �nµÁ�¨¸É¥ �nµÁ�¸É¥�Á��

¤µ�¦�µ� 
­´��µ®r�¸É�0 34.43 41.28 39.34 2.45 
­´��µ®r�¸É 5 37.30 42.07 40.31 1.81 
­´��µ®r�¸É 8 38.20 42.27 40.58 1.55 
­´��µ®r�¸É10 39.43 42.92 41.36 1.43 

 

 �µ��µ¦µ��¸É 4.12�Â­��Ä®oÁ®È�ªnµ�nµÁ�¨¸É¥¦·Êª¦°¥¦°��ª��µÄ��¨»n¤�ª��»¤¤¸�nµÁ¡·É¤�¹Ê��Ã�¥
ª́��nµÁ�¨¸É¥¦·Êª¦°¥Ä�­´��µ®r�¸É�0 Å�oÁ�nµ�´��39.34� Â¨³¤¸�nµÄ�­´��µ®r�¸É 5, 8 Â¨³10 Á�nµ�´��40.31, 
40.58�Â¨³ 41.36��µ¤¨Îµ�́� 

 �¨�µ¦Á�¦̧¥�Á�¸¥��nµÁ�¨¸É¥¦·Êª¦°¥¦°��ª��µ�����nª�Áª¨µ�nµ��Ç��°�Â�n¨³�¨»n¤�µ¦��¨°� 

�µ¦µ��̧É  4.13  �o°¤¼¨Á�¦̧¥�Á�¸¥��nµÁ�¨¸É¥¦·Êª¦°¥¦°��ª��µ���­´��µ®r�¸É 0, 5, 8 Â¨³10��°��¨»n¤ 
  ���� {�Á�È¤�µ¤°µ�µ¦ �¨»n¤ {�Á�È¤Á�¡µ³�¸É Â¨³�¨»n¤�ª��»¤� 

�¨»n¤ ­´��µ®r�̧É 0 ­´��µ®r�̧É�5 ­´��µ®r�̧É�8 ­´��µ®r�̧É�10 p 

�ª��»¤  39.34±2.45  40.31±1.81  40.58±1.55  41.36±1.43  ��0.138 

 {�Á�È¤�µ¤°µ�µ¦  43.43±2.91  39.05±2.76  36.4±3.73  35.75±3.45  <0.001 

 {�Á�È¤Á�¡µ³�¸É  40.74±3.31  38.59±2.51  37.1±1.96  36.74±2.08  <0.001 

®¤µ¥Á®�»� �o°¤¼¨�¸ÉÂ­����º°��nµÁ�¨¸É¥±�nµÁ�¸É¥�Á��¤µ�¦�µ� 
  P<0.05 Â­���ªµ¤Â���nµ��´�°¥nµ�¤¸�́¥­Îµ�´��µ�­�·�· 
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£µ¡�̧É 4.1   �µ¦Á�¦̧¥�Á�¸¥��nµÁ�¨¸É¥¦·Êª¦°¥¦°��ª��µ���­´��µ®r�¸É 0, 5, 8 Â¨³10� 
���������°��¨»n¤ {�Á�È¤�µ¤°µ�µ¦�¨»n¤ {�Á�È¤Á�¡µ³�¸É Â¨³�¨»n¤�ª��»¤ 

 �µ��µ¦µ��¸É������Â¨³�£µ¡�¸É 4.1 Â­���µ¦Á�¦̧¥�Á�¸¥��nµÁ�¨¸É¥¦·Êª¦°¥¦°��ª��µ�°��¨»n¤
 {�Á�È¤�µ¤°µ�µ¦��¨»n¤ {�Á�È¤Á�¡µ³�¸É�Â¨³�¨»n¤�ª��»¤ ¡�ªnµÄ��¨»n¤�¸ÉÅ�o¦́��µ¦ {�Á�È¤�´Ê��2 ª·�¸¤¸
�nµÁ�¨¸É¥¦·Êª¦°¥¨�¨�Ä�­´��µ®r�¸É 5, 8 Â¨³10�Á¤ºÉ°Á�¸¥��´��n°��µ¦¦́�¬µ°¥nµ�¤¸�́¥­Îµ�´��µ�­�·�·�
�p<0.001) ��³�¸É�¨»n¤�ª��»¤¡�ªnµ¤¸�nµÅ¤nÂ���nµ��´��µ�­�·�·�(p=0.138)�Ä�­´��µ®r�¸É 5, 8 Â¨³10�
Á¤ºÉ°Á�¸¥��´�­´��µ®rÂ¦� 

 �¨�µ¦ª·�́¥Â­���µ¦Á�¦̧¥�Á�¸¥��nµÁ�¨¸É¥¦·Êª¦°¥¦°��ª��µ¦³®ªnµ��nª�Áª¨µ�nµ��Ç�Ä�Â�n¨³
�¨»n¤�µ¦��¨°� 
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�µ¦µ��̧É 4.14  �o°¤¼¨�µ¦Á�¦̧¥�Á�¸¥��nµÁ�¨¸É¥¦·Êª¦°¥¦°��ª��µ¦³®ªnµ��nª�Áª¨µ�nµ��Ç Ä��¨»n¤ 
  ��� {�Á�È¤�µ¤°µ�µ¦� 

�¨»n¤�̧É�Îµ�µ¦Á�¦̧¥�Á�̧¥� Mean Difference p 

­´��µ®r�¸É�0 - ­´��µ®r�¸É�5 3.694 <0.01 

­´��µ®r�¸É�0  - ­´��µ®r�¸É�8 5.374 <0.001 

­´��µ®r�¸É�0  - ­´��µ®r�¸É 10 6.058 <0.001 

­´��µ®r�¸É�5 - ­´��µ®r�¸É�8 1.679 ns 

­´��µ®r�¸É�5 - ­´��µ®r�¸É�10 2.364 ns 

­´��µ®r�¸É�8 - ­´��µ®r�¸É�10 0.684 ns 

®¤µ¥Á®�»� P<0.05 Â­���ªµ¤Â���nµ��´�°¥nµ�¤¸�́¥­Îµ�´��µ�­�·�· 
  ns = non significant 

 �µ��µ¦µ��¸É�4.14 Â­��Ä®oÁ®È�ªnµ�nµÁ�¨¸É¥¦·Êª¦°¥¦°��ª��µ£µ¥®¨´��µ��µ¦ {�Á�È¤�µ¤
°µ�µ¦�¤¸�nµ¨�¨�°¥nµ�¤¸�́¥­Îµ�´��µ�­�·�·��p<0.01)�Ä�­´��µ®r�¸É�5�Â¨³�nµÁ�¨¸É¥¦·Êª¦°¥£µ¥®¨´�®¥»�
�µ¦¦́�¬µ���­´��µ®r�¸É�8 Â¨³�10 ¥´���¨�¨�Á¤ºÉ°Á�¸¥��´��n°��µ¦¦́�¬µ°¥nµ�¤¸�́¥­Îµ�´��µ�­�·�·�
�p<0.001) 

 Á¤ºÉ°Á�¦̧¥�Á�¸¥�®¨´�®¥»��µ¦¦́�¬µÄ�­´��µ®r�¸É�8 Â¨³�10 �´�­´��µ®r­»��oµ¥�°��µ¦¦́�¬µ�
�­´��µ®r�¸É�5��¡�ªnµ�nµÁ�¨¸É¥¦·Êª¦°¥Ä��¨»n¤ {�Á�È¤�µ¤°µ�µ¦�¤¸�nµÅ¤nÂ���nµ��´��µ�­�·�· 
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�µ¦µ��̧É�4.15  �o°¤¼¨�µ¦Á�¦̧¥�Á�¸¥��nµÁ�¨¸É¥¦·Êª¦°¥¦°��ª��µ¦³®ªnµ��nª�Áª¨µ�nµ��Ç�Ä��¨»n¤
  {�Á�È¤Á�¡µ³�¸É� 

�¨»n¤�̧É�Îµ�µ¦Á�¦̧¥�Á�̧¥� Mean Difference p 
­´��µ®r�¸É�0 - ­´��µ®r�¸É�5 3.209 ns 

­´��µ®r�¸É�0  - ­´��µ®r�¸É�8 4.845 <0.01 

­´��µ®r�¸É�0  - ­´��µ®r�¸É 10 5.223 <0.01 

­´��µ®r�¸É�5 - ­´��µ®r�¸É�8 1.635 ns 

­´��µ®r�¸É�5 - ­´��µ®r�¸É�10 2.013 ns 

­´��µ®r�¸É�8 - ­´��µ®r�¸É�10 0.378 ns 

®¤µ¥Á®�»���� P<0.05 Â­���ªµ¤Â���nµ��´�°¥nµ�¤¸�́¥­Îµ�´��µ�­�·�· 
  ns = non significant 

�µ��µ¦µ��¸É 4.15 Â­��Ä®oÁ®È�ªnµ�nµÁ�¨¸É¥¦·Êª¦°¥¦°��ª��µ£µ¥®¨´��µ��µ¦ {�Á�È¤Á�¡µ³�¸É
Ä�­´��µ®r�¸É�5�¤¸�nµÅ¤nÂ���nµ��´��µ�­�·�· Á¤ºÉ°Á�¸¥��´��n°��µ¦¦́�¬µ���³�¸É�nµÁ�¨¸É¥¦·Êª¦°¥
£µ¥®¨´�®¥»��µ¦¦́�¬µ���­´��µ®r�¸É�8 Â¨³�10 ¤¸�nµ¨�¨�Á¤ºÉ°Á�¸¥��´��n°��µ¦¦́�¬µ°¥nµ�¤¸�́¥­Îµ�´�
�µ�­�·�·��p<0.01)  

 Á¤ºÉ°Á�¦̧¥�Á�¸¥�®¨´�®¥»��µ¦¦́�¬µÄ�­´��µ®r�¸É�8 Â¨³�10 �´�­´��µ®r­»��oµ¥�°��µ¦¦́�¬µ�
�­´��µ®r�¸É�5��¡�ªnµ�nµÁ�¨¸É¥¦·Êª¦°¥Ä��¨»n¤ {�Á�È¤Á�¡µ³�¸É¤¸�nµÅ¤nÂ���nµ��´��µ�­�·�· 

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

  ����¨»n¤�̧É�Îµ�µ¦Á�¦̧¥�Á�̧¥� Mean Difference p 
­´��µ®r�¸É�0 - ­´��µ®r�¸É�  5 -0.881 ns 
­´��µ®r�¸É�0  - ­´��µ®r�¸É��8 -1.158 ns 
­´��µ®r�¸É�0  - ­´��µ®r�¸É10 -1.934 ns 
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�µ¦µ��̧É����������n°� 

  ����¨»n¤�̧É�Îµ�µ¦Á�¦̧¥�Á�̧¥� Mean Difference p 
­´��µ®r�¸É�5 - ­´��µ®r�¸É���8 -0.276 ns 
­´��µ®r�¸É�5 - ­´��µ®r�¸É�10 -1.052 ns 
­´��µ®r�¸É�8 - ­´��µ®r�¸É�10 -0.775 ns 

®¤µ¥Á®�»� ns = non significant 

 �µ��µ¦µ��¸É 4.16 Â­��Ä®oÁ®È�ªnµ�nµÁ�¨¸É¥¦·Êª¦°¥¦°��ª��µÄ��¨»n¤�ª��»¤¤¸�nµÅ¤nÂ���nµ�
�´��µ�­�·�·���­´��µ®r�¸É�5, 8�Â¨³10 Á¤ºÉ°Á�¸¥��´�­´��µ®rÂ¦� 

 �¨�µ¦Á�¦̧¥�Á�¸¥��nµÁ�¨¸É¥¦·Êª¦°¥¦°��ª��µÄ��nª�Áª¨µ�nµ�Ç¦³®ªnµ��¨»n¤�¨»n¤�µ¦��¨°�  

��µ¦µ��̧É���17  �µ¦Á�¦̧¥�Á�¸¥��nµÁ�¨¸É¥¦·Êª¦°¥¦°��ª��µ¦³®ªnµ��¨»n¤ {�Á�È¤�µ¤°µ�µ¦�¨»n¤ {�Á�È¤� 
  ����Á�¡µ³�¸É Â¨³�¨»n¤�ª��»¤���­´��µ®r�¸É 0, 5, 8 Â¨³10� 

­´��µ®r�̧É �¨»n¤ �nµÁ�¨¸É¥ �nµÁ�¸É¥�Á�� 
¤µ�¦�µ� p 

 
0 
 

 {�Á�È¤�µ¤°µ�µ¦ 
 {�Á�È¤Á�¡µ³�¸É 
�ª��»¤ 

43.43 
40.74 
39.34 

2.91 
3.31 
2.45 

0.088 

5 
 {�Á�È¤�µ¤°µ�µ¦ 
 {�Á�È¤Á�¡µ³�¸É 
�ª��»¤ 

39.05 
38.59 
40.31 

2.76 
2.51 
1.81 

0.322 

8 
 {�Á�È¤�µ¤°µ�µ¦ 
 {�Á�È¤Á�¡µ³�¸É 
�ª��»¤ 

36.40 
37.10 
40.58 

3.73 
1.96 
1.55 

0.003 
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�µ¦µ��̧É���17  (�n°� 

­´��µ®r�̧É �¨»n¤ �nµÁ�¨¸É¥ �nµÁ�¸É¥�Á�� 
¤µ�¦�µ� p 

 
10 

 

 {�Á�È¤�µ¤°µ�µ¦ 
 {�Á�È¤Á�¡µ³�¸É 
�ª��»¤ 

35.75 
36.74 
41.36 

3.45 
2.08 
1.43 

 
<0.001 

 

®¤µ¥Á®�»� P<0.05 Â­���ªµ¤Â���nµ��´�°¥nµ�¤¸�́¥­Îµ�´��µ�­�·�· 

 

®¤µ¥Á®�»�� ��** �Â­���nµ�nµ�P-value<0.01 
  *** �Â­���nµ�nµ�P-value<0.001 

£µ¡�̧É ���   �µ¦Á�¦̧¥�Á�¸¥��nµÁ�¨¸É¥¦·Êª¦°¥¦°��ª��µ����nª�Áª¨µ�nµ��Ç�¦³®ªnµ��¨»n¤ {�Á�È¤ 
�������������µ¤°µ�µ¦��¨»n¤ {�Á�È¤Á�¡µ³�¸É�Â¨³�¨»n¤�ª��»¤���­´��µ®r�¸É 0, 5, 8 Â¨³10 

 �µ��µ¦µ��¸É����7 Â¨³£µ¡�¸É 4.2  Á¤ºÉ°Á�¦̧¥�Á�¸¥��nµÁ�¨¸É¥¦·Êª¦°¥¦°��ª��µ¦³®ªnµ�ª·�¸�µ¦
 {�Á�È¤�µ¤°µ�µ¦��µ¦ {�Á�È¤Á�¡µ³�¸É Â¨³�¨»n¤�ª��»¤�¡�ªnµ�n°��µ¦��¨°���nµÁ�¨¸É¥¦·Êª¦°¥��°�
�´Ê��3 �¨»n¤¤¸�nµÅ¤nÂ���nµ��´��µ�­�·�· (p=0.088) 
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 Á¤ºÉ°Á�¦̧¥�Á�¸¥��nµÁ�¨¸É¥¦·Êª¦°¥Ä�­´��µ®r�¸É 5 �nµÁ�¨¸É¥¦·Êª¦°¥¥´���¤¸�nµÅ¤nÂ���nµ��´��µ�
­�·�·�Â�n®¨´��µ�®¥»��µ¦¦́�¬µÄ�­´��µ®r�¸É 8�Â¨³ 10�¡�ªnµ�nµÁ�¨¸É¥¦·Êª¦°¥Ä��¨»n¤ {�Á�È¤�´Ê��2 ª·�¸¤¸
�nµ�o°¥�ªnµ�¨»n¤�ª��»¤°¥nµ�¤¸�́¥­Îµ�´��µ�­�·�·��p<0.05) 

�µ¦µ��̧É����18���Á�¦̧¥�Á�¸¥��ªµ¤Â���nµ��nµÁ�¨¸É¥¦·Êª¦°¥¦°��ª��µ¦³®ªnµ��¨»n¤��¨°�����­´��µ®r�¸É 8 

�¨»n¤��¨°� Mean Diff. p 
�ª��»¤�-  {�Á�È¤�µ¤°µ�µ¦ 3.379 <0.01 
�ª��»¤ -  {�Á�È¤Á�¡µ³�¸É 3.354 <0.01 

 {�Á�È¤�µ¤°µ�µ¦ -  {�Á�È¤Á�¡µ³�¸É    -0.02505 ns 

®¤µ¥Á®�»� P<0.05 Â­���ªµ¤Â���nµ��´�°¥nµ�¤¸�́¥­Îµ�´��µ�­�·�· 
  ns = non significant 

�µ��µ¦µ��¸É�4.18�Á¤ºÉ°Á�¦̧¥�Á�¸¥��ªµ¤Â���nµ�¦³®ªnµ��¨»n¤��¨°����­´��µ®r�¸É 8�¡�ªnµ
�nµÁ�¨¸É¥¦·Êª¦°¥¦°��ª��µ¦³®ªnµ��¨»n¤�ª��»¤�´��¨»n¤ {�Á�È¤�µ¤°µ�µ¦�Â¨³�¨»n¤�ª��»¤�´��¨»n¤
 {�Á�È¤Á�¡µ³�¸É�¤¸�nµÂ���nµ��´�°¥nµ�¤¸�́¥­Îµ�´��µ�­�·�·��p<0.01)���³�¸É�¨»n¤ {�Á�È¤�µ¤°µ�µ¦�´�
�¨»n¤ {�Á�È¤Á�¡µ³�¸É¡�ªnµ�nµÁ�¨¸É¥¦·Êª¦°¥¦°��ª��µ¤¸�nµÅ¤nÂ���nµ��´��µ�­�·�· 

�µ¦µ��̧É��4.19 ��Á�¦̧¥�Á�¸¥��ªµ¤Â���nµ��nµÁ�¨¸É¥¦·Êª¦°¥¦°��ª��µ¦³®ªnµ��¨»n¤��¨°����­´��µ®r�¸É�10 

�¨»n¤��¨°� Mean Diff. p 
�ª��»¤�-  {�Á�È¤�µ¤°µ�µ¦ 4.839 <0.001 
�ª��»¤ -  {�Á�È¤Á�¡µ³�¸É 4.508 <0.001 

 {�Á�È¤�µ¤°µ�µ¦ -  {�Á�È¤Á�¡µ³�¸É -0.3309 ns 

®¤µ¥Á®�»� P<0.05 Â­���ªµ¤Â���nµ��´�°¥nµ�¤¸�́¥­Îµ�´��µ�­�·�· 
  ns = non significant 
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�µ��µ¦µ��¸É������Á¤ºÉ°Á�¦̧¥�Á�¸¥��ªµ¤Â���nµ�¦³®ªnµ��¨»n¤��¨°����­´��µ®r�¸É 10�¡�ªnµ
�nµÁ�¨¸É¥¦·Êª¦°¥¦°��ª��µ¦³®ªnµ��¨»n¤�ª��»¤�´��¨»n¤ {�Á�È¤�µ¤°µ�µ¦�Â¨³�¨»n¤�ª��»¤�´��¨»n¤
 {�Á�È¤Á�¡µ³�¸É�¤¸�nµÂ���nµ��´�°¥nµ�¤¸�́¥­Îµ�´��µ�­�·�·��p<0.001)���³�¸É�¨»n¤ {�Á�È¤�µ¤°µ�µ¦�´�
�¨»n¤ {�Á�È¤Á�¡µ³�¸É¡�ªnµ�nµÁ�¨¸É¥¦·Êª¦°¥¦°��ª��µ¤¸�nµÅ¤nÂ���nµ��´��µ�­�·�· 

 �o°¤¼¨�nµÁ�¨¸É¥¦·Êª¦°¥�¸É®�oµ�µ�����nª�Áª¨µ�nµ��Ç�Ä�Â�n¨³�¨»n¤�µ¦��¨°� 

�µ¦µ��̧É����20  �nµÁ�¨¸É¥¦·Êª¦°¥�¸É®�oµ�µ�����nª�Áª¨µ�nµ��Ç�Ä��¨»n¤ {�Á�È¤�µ¤°µ�µ¦ 

  �nµ�ÉÎµ­»� �nµ­¼�­»� �nµÁ�¨¸É¥ �nµÁ�¸É¥�Á��¤µ�¦�µ� 
­´��µ®r�¸É�0 36.40 47.86 41.28 5.5 
­´��µ®r�¸É 5 37.50 45.24 40.27 3.43 
­´��µ®r�¸É 8 35.52 45.02 40.69 3.91 
­´��µ®r�¸É10 36.40 46.58 41.76 4.41 

 �µ��µ¦µ��¸É������Â­��Ä®oÁ®È�ªnµ�nµÁ�¨¸É¥¦·Êª¦°¥�¸É®�oµ�µ��°��¨»n¤ {�Á�È¤�µ¤°µ�µ¦Ä�
­´��µ®r�¸É�0, 5, 8 Â¨³10 ¤¸�nµÁ�¨¸É¥¦·Êª¦°¥Á�nµ�´��41.28, 40.27, 40.69 Â¨³ 41.76 �µ¤¨Îµ�́� 

�µ¦µ��̧É����21  �nµÁ�¨¸É¥¦·Êª¦°¥�¸É®�oµ�µ�����nª�Áª¨µ�nµ��Ç�Ä��¨»n¤ {�Á�È¤Á�¡µ³�¸É 

 �nµ�ÉÎµ­»� �nµ­¼�­»� �nµÁ�¨¸É¥ �nµÁ�¸É¥�Á��¤µ�¦�µ� 
­´��µ®r�¸É�0 36.00 46.66 41.86 4.09 
­´��µ®r�¸É 5 38.50 47.11 42.82 3.46 
­´��µ®r�¸É 8 39.08 45.96 42.02 3.08 
­´��µ®r�¸É10 39.71 44.29 41.41 2.11 

 

 �µ��µ¦µ��¸É���21 Â­��Ä®oÁ®È�ªnµ�nµÁ�¨¸É¥¦·Êª¦°¥�¸É®�oµ�µ��°��¨»n¤ {�Á�È¤Á�¡µ³�¸ÉÄ�
­´��µ®r�¸É�0, 5, 8 Â¨³10 ¤¸�nµÁ�¨¸É¥¦·Êª¦°¥Á�nµ�´��41.86, 42.82, 42.02 Â¨³ 41.41��µ¤¨Îµ�́� 
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�µ¦µ��̧É���������nµÁ�¨¸É¥¦·Êª¦°¥�¸É®�oµ�µ�����nª�Áª¨µ�nµ��Ç�Ä��¨»n¤�ª��»¤ 

  �nµ�ÉÎµ­»� �nµ­¼�­»� �nµÁ�¨¸É¥ �nµÁ�¸É¥�Á��¤µ�¦�µ� 
­´��µ®r�¸É�0 35.38 43.75 40.44 2.69 
­´��µ®r�¸É 5 38.57 45.80 42.96 2.34 
­´��µ®r�¸É 8 40.37 46.15 42.64 1.94 
­´��µ®r�¸É10 41.93 47.37 43.98 1.83 

 �µ��µ¦µ��¸É��.22 Â­��Ä®oÁ®È�ªnµ�nµÁ�¨¸É¥¦·Êª¦°¥�¸É®�oµ�µ��°��¨»n¤�ª��»¤Ä�­´��µ®r�¸É�         
0, 5, 8 Â¨³10 ¤¸�nµÁ�¨¸É¥¦·Êª¦°¥Á�nµ�´��40.44, 42.96, 42.64 Â¨³ 43.98 �µ¤¨Îµ�́� 

�µ¦µ��̧É����23  �µ¦Á�¦̧¥�Á�¸¥��nµÁ�¨¸É¥¦·Êª¦°¥�¸É®�oµ�µ����­´��µ®r�¸É 0, 5, 8 Â¨³10�¦³®ªnµ� 
 ������������¨»n¤ {�Á�È¤�µ¤°µ�µ¦ �¨»n¤ {�Á�È¤Á�¡µ³�¸É Â¨³�¨»n¤�ª��»¤� 

�¨»n¤ ­´��µ®r�̧É 0 ­´��µ®r�̧É�5 ­´��µ®r�̧É�8 ­´��µ®r�̧É�10 p 

�ª��»¤ 40.44±2.69 42.96±2.34 42.64±1.94 43.98±1.83 

 {�Á�È¤�µ¤°µ�µ¦ 41.28±5.5 40.27±3.43 40.69±3.91 41.76±4.41 

 {�Á�È¤Á�¡µ³�¸É 41.86±4.09 42.82±3.46 42.02±3.08 41.41±2.11 

0.090 

®¤µ¥Á®�»� �o°¤¼¨�¸ÉÂ­����º°��nµÁ�¨¸É¥±�nµÁ�¸É¥�Á��¤µ�¦�µ� 

�µ��µ¦µ��¸É���23 Â­���µ¦Á�¦̧¥�Á�¸¥��nµÁ�¨¸É¥¦·Êª¦°¥�¸É®�oµ�µ��°��¨»n¤ {�Á�È¤�µ¤°µ�µ¦ 
�¨»n¤ {�Á�È¤Á�¡µ³�¸É Â¨³�¨»n¤�ª��»¤�Ä�­´��µ®r�nµ��Ç�¡�ªnµÅ¤n¤¸�ªµ¤Â���nµ��´��µ�­�·�· (p=0.090) 

�¨�µ¦Á�¦̧¥�Á�¸¥��nµÁ�¨¸É¥¦·Êª¦°¥�¸É�°����nª�Áª¨µ�nµ��Ç�Ä�Â�n¨³�¨»n¤�µ¦��¨°� 

 



 55 
 

 

�µ¦µ��̧É���24  �nµÁ�¨¸É¥¦·Êª¦°¥�¸É�°����nª�Áª¨µ�nµ��Ç�Ä��¨»n¤ {�Á�È¤�µ¤°µ�µ¦ 

  
�nµ�ÉÎµ­»� �nµ­¼�­»� �nµÁ�¨¸É¥ �nµÁ�¸É¥�Á�� 

¤µ�¦�µ� 
­´��µ®r�¸É�0 37.94 49.54 41.95 5.18 
­´��µ®r�¸É 5 38.00 44.76 41.39 2.79 
­´��µ®r�¸É 8 37.90 45.00 41.80 2.98 
­´��µ®r�¸É10 39.08 43.39 41.39 1.88 

 �µ��µ¦µ��¸É����24 Â­��Ä®oÁ®È�ªnµ�nµÁ�¨¸É¥¦·Êª¦°¥�¸É�°�°��¨»n¤ {�Á�È¤�µ¤°µ�µ¦ Ä�­´��µ®r
�¸É�0, 5, 8 Â¨³10 ¤¸�nµÁ�¨¸É¥¦·Êª¦°¥Á�nµ�´��41.95, 41.39, 41.80 Â¨³ 41.39 �µ¤¨Îµ�́� 

�µ¦µ��̧É���25���nµÁ�¨¸É¥¦·Êª¦°¥�¸É�°����nª�Áª¨µ�nµ��Ç�Ä��¨»n¤ {�Á�È¤Á�¡µ³�¸É 

 �nµ�ÉÎµ­»� �nµ­¼�­»� �nµÁ�¨¸É¥ �nµÁ�¸É¥�Á�� 
¤µ�¦�µ� 

­´��µ®r�¸É�0 39.88 47.78 44.36 3.36 
­´��µ®r�¸É 5 38.00 46.47 42.90 3.24 
­´��µ®r�¸É 8 38.84 45.70 42.22 2.96 
­´��µ®r�¸É10 40.54 46.70 43.29 2.55 

 �µ��µ¦µ��¸É���25 Â­��Ä®oÁ®È�ªnµ�nµÁ�¨¸É¥¦·Êª¦°¥�¸É�°�°��¨»n¤ {�Á�È¤Á�¡µ³�¸É Ä�­´��µ®r�¸É�
0, 5, 8 Â¨³10 ¤¸�nµÁ�¨¸É¥¦·Êª¦°¥Á�nµ�´��44.36, 42.90, 42.22 Â¨³ 43.29 �µ¤¨Îµ�́� 
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�µ¦µ��̧É����26  �nµÁ�¨¸É¥¦·Êª¦°¥�¸É�°����nª�Áª¨µ�nµ��Ç�Ä��¨»n¤�ª��»¤ 

 �nµ�ÉÎµ­»� �nµ­¼�­»� �nµÁ�¨¸É¥ �nµÁ�¸É¥�Á�� 
¤µ�¦�µ� 

­´��µ®r�¸É�0 36.34 46.71 42.35 3.82 
­´��µ®r�¸É 5 36.59 46.30 41.98 3.36 
­´��µ®r�¸É 8 36.33 47.23 42.95 3.26 
­´��µ®r�¸É10 38.00 48.94 44.51 3.65 

 �µ��µ¦µ��¸É� ��26 Â­��Ä®oÁ®È�ªnµ�nµÁ�¨¸É¥¦·Êª¦°¥�¸É�°�°��¨»n¤�ª��»¤ Ä�­´��µ®r�¸É�0, 5, 8 
Â¨³10 ¤¸�nµÁ�¨¸É¥¦·Êª¦°¥Á�nµ�´��42.35, 41.98, 42.95 Â¨³ 44.51 �µ¤¨Îµ�́� 

�µ¦µ��̧É����27����µ¦Á�¦̧¥�Á�¸¥��nµÁ�¨¸É¥¦·Êª¦°¥�¸É�°���­´��µ®r�¸É 0, 5, 8 Â¨³10�¦³®ªnµ��¨»n¤ 
 ����� ����� {�Á�È¤�µ¤°µ�µ¦ �¨»n¤ {�Á�È¤Á�¡µ³�¸É Â¨³�¨»n¤�ª��»¤ 

�¨»n¤ ­´��µ®r�̧É 0 ­´��µ®r�̧É�5 ­´��µ®r�̧É�8 ­´��µ®r�̧É�10 p 

�ª��»¤ 42.35±3.82 41.98±3.36 42.95±3.26 44.51±3.65 

 {�Á�È¤�µ¤°µ�µ¦ 41.95±5.18 41.39±2.79 41.8±2.98 41.39±1.88 

 {�Á�È¤Á�¡µ³�¸É 44.36±3.36 42.9±3.24 42.22±2.96 43.29±2.55 

0.259 

®¤µ¥Á®�»�� �o°¤¼¨�¸ÉÂ­����º°��nµÁ�¨¸É¥±�nµÁ�¸É¥�Á��¤µ�¦�µ�� 

�µ��µ¦µ��¸É����27 Â­���µ¦Á�¦̧¥�Á�¸¥��nµÁ�¨¸É¥¦·Êª¦°¥�¸É�°¦³®ªnµ��¨»n¤ {�Á�È¤�µ¤°µ�µ¦ 
�¨»n¤ {�Á�È¤Á�¡µ³�¸ÉÂ¨³�¨»n¤�ª��»¤Ä�­´��µ®r�nµ��Ç�¡�ªnµÅ¤n¤¸�ªµ¤Â���nµ��´��µ�­�·�· 
(p=0.259) 
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�������¨�µ¦ª·Á�¦µ³®r�ªµ¤¡¹�¡°Ä��Â¨³­»�£µ¡Ã�¥¦ª¤®΅��µ¦¦́�¬µ 

 �µ¦�¦³Á¤·��ªµ¤¡¹�¡°Ä��¸É¤¸�n°�µ¦¨�¨��°�¦·Êª¦°¥¦°��ª��µ�°�Â�n¨³�¨»n¤�µ¦
��¨°��Ä��nª�Áª¨µ�nµ��Ç� 

�µ¦µ��̧É����28����o°¤¼¨�ªµ¤¡¹�¡°Ä��¸É¤¸�n°�µ¦¨�¨��°�¦·Êª¦°¥¦°��ª��µ�°��¨»n¤ {�Á�È¤ 
  ������µ¤°µ�µ¦��¨»n¤ {�Á�È¤Á�¡µ³�¸É�Â¨³�¨»n¤�ª��»¤�Ä��nª�Áª¨µ�nµ��Ç 

  
Â¥n¨�� 

�Îµ�ª��(%) 
Å¤nÁ�¨¸É¥�Â�¨�
�Îµ�ª��(%) 

�¸�¹Ê�Á¨È��o°¥
�Îµ�ª��(%) 

�¸�¹Ê��µ��¨µ�
�Îµ�ª��(%) 

�¸�¹Ê�¤µ� 
�Îµ�ª��(%) 

­́��µ®r�̧É�5      

  {�Á�È¤�µ¤°µ�µ¦ - ����2(18.18%) 2(18.18%) 6(54.55%) 1(9.09%) 

 �ª��»¤ - 9(100%) - - - 

­́��µ®r�̧É 8      

  {�Á�È¤�µ¤°µ�µ¦ - 1(9.09%) 4(36.36%) 5(45.45%) 1(9.09%) 

  {�Á�È¤Á�¡µ³�¸É - - 2(18.18%) 9(81.82%) - 

 �ª��»¤ - 9(100%) - - - 

­́��µ®r�̧É ��      

  {�Á�È¤�µ¤°µ�µ¦ - 1(9.09%) 5(45.45%) 3(27.27%) 2(18.18%) 

  {�Á�È¤Á�¡µ³�¸É - - 4(36.36%) 7(63.64%) - 

 �ª��»¤ - 9(100%) - - - 

 �µ��µ¦µ��¸É���28 Â­���o°¤¼¨�ªµ¤¡¹�¡°Ä��¸É¤¸�n°�µ¦¨�¨��°�¦·Êª¦°¥¦°��ª��µ�°�Â�n
¨³�¨»n¤�¡�ªnµ���­´��µ®r�¸É�5 �¨»n¤ {�Á�È¤�µ¤°µ�µ¦ ¤¸�ªµ¤¡¹�¡°Ä�¤µ��1 ¦µ¥��·�Á�}��9.09% ¤¸
�ªµ¤¡¹�¡°Ä��µ��¨µ��6 ¦µ¥��·�Á�}��54.55%�¤¸�ªµ¤¡¹�¡°Ä�Á¨È��o°¥�2 ¦µ¥��·�Á�}��18.18%�Â¨³
Å¤nÁ�¨¸É¥�Â�¨��2 ¦µ¥��·�Á�}��18.18% 
 �¨»n¤ {�Á�È¤Á�¡µ³�¸É ¤¸�ªµ¤¡¹�¡°Ä�¤µ��1 ¦µ¥��·�Á�}��9.09% ¤¸�ªµ¤¡¹�¡°Ä��µ��¨µ��9 
¦µ¥��·�Á�}��81.82%�Â¨³¤¸�ªµ¤¡¹�¡°Ä�Á¨È��o°¥�1 ¦µ¥��·�Á�}��9.09%  
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 �¨»n¤�ª��»¤��¼oÁ�oµ¦nª¤ª·�́¥¦¼o­¹�ªnµÅ¤nÁ�¨¸É¥�Â�¨��9 ¦µ¥��·�Á�}��100% 
��­´��µ®r�¸É�8 ¡�ªnµ�¨»n¤ {�Á�È¤�µ¤°µ�µ¦ ¤¸�ªµ¤¡¹�¡°Ä�¤µ��1 ¦µ¥��·�Á�}��9.09% ¤¸

�ªµ¤¡¹�¡°Ä��µ��¨µ��5 ¦µ¥��·�Á�}��45.45%�¤¸�ªµ¤¡¹�¡°Ä�Á¨È��o°¥�4 ¦µ¥��·�Á�}��36.36%�Â¨³
Å¤nÁ�¨¸É¥�Â�¨��1 ¦µ¥��·�Á�}��9.09% 

�¨»n¤ {�Á�È¤Á�¡µ³�¸É ¤¸�ªµ¤¡¹�¡°Ä��µ��¨µ��9 ¦µ¥��·�Á�}��81.82% Â¨³¤¸�ªµ¤¡¹�¡°Ä�
Á¨È��o°¥�2 ¦µ¥��·�Á�}��18.18% 
 �¨»n¤�ª��»¤��¼oÁ�oµ¦nª¤ª·�́¥¦¼o­¹�ªnµÅ¤nÁ�¨¸É¥�Â�¨��9 ¦µ¥��·�Á�}��100% 

��­´��µ®r�¸É�10 ¡�ªnµ�¨»n¤ {�Á�È¤�µ¤°µ�µ¦ ¤¸�ªµ¤¡¹�¡°Ä�¤µ��2 ¦µ¥��·�Á�}��18.18% ¤¸
�ªµ¤¡¹�¡°Ä��µ��¨µ��3 ¦µ¥��·�Á�}��27.27%�¤¸�ªµ¤¡¹�¡°Ä�Á¨È��o°¥�5 ¦µ¥��·�Á�}��45.45%�Â¨³
Å¤nÁ�¨¸É¥�Â�¨��1 ¦µ¥��·�Á�}��9.09% 

�¨»n¤ {�Á�È¤Á�¡µ³�¸É ¤¸�ªµ¤¡¹�¡°Ä��µ��¨µ��7 ¦µ¥��·�Á�}��63.64% Â¨³¤¸�ªµ¤¡¹�¡°Ä�
Á¨È��o°¥�4 ¦µ¥��·�Á�}��36.36% 
 �¨»n¤�ª��»¤��¼oÁ�oµ¦nª¤ª·�́¥¦¼o­¹�ªnµÅ¤nÁ�¨¸É¥�Â�¨��9 ¦µ¥��·�Á�}��100% 

�µ¦µ��̧É����29���o°¤¼¨Á�¦̧¥�Á�¸¥��ªµ¤¡¹�¡°Ä��¸É¤¸�n°�µ¦¨�¨��°�¦·Êª¦°¥¦°��ª��µ¦³®ªnµ��¨»n¤ 
  ���� {�Á�È¤�µ¤°µ�µ¦��´��¨»n¤ {�Á�È¤Á�¡µ³�¸É�Ä��nª�Áª¨µ�nµ��Ç 

 
 

Å¤nÁ�¨¸É¥�Â�¨� 
�Îµ�ª��(%) 

�¸�¹Ê�Á¨È��o°¥ 
�Îµ�ª��(%) 

�¸�¹Ê��µ��¨µ�
�Îµ�ª��(%) 

�¸�¹Ê�¤µ� 
�Îµ�ª��(%) p-value 

­́��µ®r�̧É�5     ����� 
  {�Á�È¤�µ¤°µ�µ¦ 2(18.18%) 2(18.18%) 6(54.55%) 1(9.09%)  
  {�Á�È¤Á�¡µ³�¸É - 1(9.09%) 9(81.82%) 1(9.09%)  
­́��µ®r�̧É��     ����� 
  {�Á�È¤�µ¤°µ�µ¦  1(9.09%) 4(36.36%) 5(45.45%)  
  {�Á�È¤Á�¡µ³�¸É  - 2(18.18%) 9(81.82%) - 
­́��µ®r�̧É���     0.163 
  {�Á�È¤�µ¤°µ�µ¦ 1(9.09%) 5(45.45%) 3(27.27%) 2(18.18%)  
  {�Á�È¤Á�¡µ³�¸É - 4(36.36%) 7(63.64%) -  
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 �µ��µ¦µ��¸É���29  Á�¦̧¥�Á�¸¥��ªµ¤¡¹�¡°Ä��°��¼oÁ�oµ¦nª¤ª·�́¥�¸É¤¸�n°�µ¦¨�¨��°�¦·Êª¦°¥
¦°��ª��µ¦³®ªnµ��¨»n¤ {�Á�È¤�µ¤°µ�µ¦��´��¨»n¤ {�Á�È¤Á�¡µ³�¸É�Ä��nª�Áª¨µ�nµ��Ç�¡�ªnµ�¼oÁ�oµ¦nª¤
ª·�́¥Ä��¨»n¤ {�Á�È¤�´Ê��2 �¨»n¤�¤¸�ªµ¤¡¹�¡°Ä��n°�µ¦¨�¨��°�¦·Êª¦°¥¦°��ª��µÅ¤nÂ���nµ��´��µ�
­�·�·  
 �o°¤¼¨Â­��­»�£µ¡Ã�¥¦ª¤�oµ�°ºÉ��¸É�̧�¹Ê�®¨´��µ¦¦́�¬µ�oª¥�µ¦ {�Á�È¤ 

�µ¦µ��̧É����30  ­»�£µ¡Ã�¥¦ª¤�oµ�°ºÉ��¸É�̧�¹Ê�®¨´��µ¦¦́�¬µ�oª¥�µ¦ {�Á�È¤�µ¤°µ�µ¦ 

­»�£µ¡Ã�¥¦ª¤�oµ�°ºÉ��̧É�¸�¹Ê� �ªµ¤�¸É Á�°¦rÁ�È��r 
1. �ª��o°���o°�°º�¨�¨� 
2. Å¤nÁ¡¨¸¥�­��ºÉ� 
3. �°�®¨´�­�µ¥�¹Ê� 
4. �ª�«¸¦¬³�̧�¹Ê� 
5. �ª�Á¤ºÉ°¥�µ¤¦nµ��µ¥¨�¨� 
6. �¦³�ÎµÁ�º°�¤µ���· Å¤n�ª��¦³�ÎµÁ�º°� 
7. �{­­µª³�°��¨µ��º�¨�¨� 
8. Å¤n®�µª�nµ¥ 
9. Ä�®�oµ�¼­�Ä­ 

10. °µ�µ¦�´��¸É�·ª®�́�¨�¨� 
11. ���·�Á®¤º°�Á�·¤ 

6 
5 
3 
3 
3 
2 
� 
� 
� 
� 
� 

21.43 
17.86 
10.71 
10.71 
10.71 
��7.15 
������ 
������ 
������ 
������ 
������ 

¦ª¤ ��������������28 ����������100.00 

 �µ��µ¦µ��¸É������ Â­���¨­»�£µ¡Ã�¥¦ª¤�oµ�°ºÉ��¸É�̧�¹Ê�®¨´��µ¦¦́�¬µ�oª¥�µ¦ {�Á�È¤�µ¤
°µ�µ¦�¤¸�́��̧Ê��ª��o°��o°�°º�¨�¨��21.43% Å¤nÁ¡¨¸¥�­��ºÉ��17.86% �°�®¨´�­�µ¥�¹Ê�10.71% 
�ª�«¸¦¬³�̧�¹Ê�10.71%��ª�Á¤ºÉ°¥�µ¤¦nµ��µ¥¨�¨��10.71%��¦³�Îµ Á�º°�¤µ���·�Å¤n�ª�
�¦³�ÎµÁ�º°��7.15% �{­­µª³�°��¨µ��º�¨�¨� 7.15% Å¤n®�µª�nµ¥�3.57% Ä�®�oµ�¼­�Ä­�3.57%�
°µ�µ¦�´��¸É�·ª®�́�¨�¨��3.57%����·�Á®¤º°�Á�·¤�3.57% 
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�µ¦µ��̧É����31  ­»�£µ¡Ã�¥¦ª¤�oµ�°ºÉ��¸É�̧�¹Ê�®¨´��µ¦¦́�¬µ�oª¥�µ¦ {�Á�È¤Á�¡µ³�¸É 

­»�£µ¡Ã�¥¦ª¤�oµ�°ºÉ��̧É�¸�¹Ê� �ªµ¤�¸É Á�°¦rÁ�È��r 
1. Å¤nÁ¡¨¸¥�­��ºÉ� 
2. �ª��o°���o°�°º�¨�¨� 
3. �°�®¨´�­�µ¥�¹Ê� 
4. �ª�«¸¦¬³�̧�¹Ê� 
5. Ä�®�oµ�¼­�Ä­ 
6. ���·�Á®¤º°�Á�·¤ 

4 
3 
3 
3 
1 
5 

21.05 
15.79 
15.79 
15.79 
��5.26 
26.32 

¦ª¤ ������������19 ����������100.00 

 �µ��µ¦µ��¸É�������Â­���¨­»�£µ¡Ã�¥¦ª¤�oµ�°ºÉ��¸É�̧�¹Ê�®¨´��µ¦¦́�¬µ�oª¥�µ¦ {�Á�È¤�µ¤
°µ�µ¦�¤¸�́��̧Ê�Å¤nÁ¡¨¸¥�­��ºÉ��17.86% �ª��o°���o°�°º�¨�¨� 15.79% �°�®¨´�­�µ¥�¹Ê� 15.79% 
�ª�«¸¦¬³�̧�¹Ê� 15.79% Ä�®�oµ�¼­�Ä­ 5.26% ���·�Á®¤º°�Á�·¤�26.32% 

 �¨�oµ�Á�¸¥��°��µ¦¦́�¬µ�oª¥�µ¦ {�Á�È¤ 

�µ¦µ��̧É����32  �¨�µ¦Á�¦̧¥�Á�¸¥��¨�oµ�Á�¸¥��°��µ¦¦́�¬µ¦³®ªnµ��¨»n¤ {�Á�È¤�µ¤°µ�µ¦�´��¨»n¤ 
  ���� {�Á�È¤Á�¡µ³�¸É� 

  �¨�oµ�Á�¸¥� 
  

�¨»n¤�µ¦¦́�¬µ 
Å¤n¤ ̧ ¤ ̧

p 

   {�Á�È¤�µ¤°µ�µ¦ 6(54.55) 5(45.45) 0.400 

   {�Á�È¤Á�¡µ³�¸É 9(75.00) 3(25.00)   

 �µ��µ¦µ��¸É����32�Á�¦̧¥�Á�¸¥��¨�oµ�Á�¸¥��°��µ¦¦́�¬µ¦³®ªnµ��¨»n¤ {�Á�È¤�µ¤°µ�µ¦��´�
�¨»n¤ {�Á�È¤Á�¡µ³�¸É�¡�ªnµÅ¤nÂ���nµ��´��µ�­�·�·�Ã�¥�¨�oµ�Á�¸¥��¸É¡��¤¸�́��̧Ê 
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 �¨»n¤ {�Á�È¤�µ¤°µ�µ¦�¤¸�»�Á¨º°�°°��¦·Áª��»� {�Á�È¤®¨´��µ��°�Á�È¤ 7 �¦́Ê���µ��µ¦
¦́�¬µ�´Ê�®¤��110 �¦́Ê���·�Á�}��6.36% ¤¸¦°¥�ÊÎµÁ�¸¥ª�¦·Áª��»� {�Á�È¤ 3��¦́Ê���µ��µ¦¦́�¬µ�´Ê�®¤��
110 �¦́Ê���·�Á�}��2.72% 
 �¨»n¤ {�Á�È¤Á�¡µ³�¸É�¤¸�»�Á¨º°�°°��¦·Áª��»� {�Á�È¤®¨´��µ��°�Á�È¤ 3 �¦́Ê���µ��µ¦¦́�¬µ
�´Ê�®¤��120 �¦́Ê���·�Á�}��2.50% 
 

 

 



 

 

���¸É�5 

­¦»��¨�°£·�¦µ¥�¨�Â¨³�o°Á­�°Â�³ 

�����­¦»��¨�µ¦ª·�´¥ 

�µ¦ª·�́¥�¦́Ê��̧ÊÁ�}��µ¦«¹�¬µÁ�·���¨°��µ��¨·�·�Á¡ºÉ°Á�¦̧¥�Á�¸¥��¦³­·��·�¨�°��µ¦
 {�Á�È¤�µ¤°µ�µ¦�´��µ¦ {�Á�È¤Á�¡µ³�¸ÉÄ��µ¦¦́�¬µ¦·Êª¦°¥¦°��ª��µ�¦³¥³Áª¨µ�µ¦��°¥¼n�°������
¦·Êª¦°¥®¨´��µ� {�Á�È¤ �ªµ¤¡¹�¡°Ä��¦ª¤�¹��¨�oµ�Á�¸¥��°�ª·�¸�µ¦ {�Á�È¤�Ã�¥¤¸�¨»n¤�ª��»¤
Á�¦̧¥�Á�¸¥�Á¡ºÉ°Ä®o�¦µ��¨Å�o�´�Á��¤µ��¹Ê� �µ��µ¦«¹�¬µ�̧Ê¡�ªnµ 

�µ¦ {�Á�È¤�µ¤°µ�µ¦Â¨³�µ¦ {�Á�È¤Á�¡µ³�¸É�nª¥Ä®o¦·Êª¦°¥¦°��ª��µ¨�¨�°¥nµ��´�Á��
Â���nµ��µ��¨»n¤�ª��»¤Ä�­´��µ®r�¸É�8 Â¨³�¨�µ¦¦́�¬µ¥´����̧°¥¼nÂ¤o®¥»��µ¦¦́�¬µÅ�Â¨oª�5 ­´��µ®r�
Ã�¥�¸É�¦³­·��·�¨Ä��µ¦¨�¦·Êª¦°¥�oª¥�µ¦ {�Á�È¤�´Ê��2 ª·�¸�̧ÊÅ¤nÂ���nµ��´���µ¦ {�Á�È¤¤¸�¨�oµ�Á�¸¥�
�o°¥¡�Á¡¸¥��»�Á¨º°�°°��¦·Áª��»� {�Á�È¤®¨´��µ��°�Á�È¤Â¨³¦°¥�ÊÎµÁ�¸¥ª�¹É�®µ¥Å�o�Á°�£µ¥Ä�          
1 ­´��µ®r�¼oÁ�oµ¦nª¤ª·�́¥¤¸�ªµ¤¡¹�¡°Ä�Ä��¨�µ¦¦́�¬µ¤µ��ªnµ�¨»n¤�ª��»¤Ä��»�­´��µ®r®¨´��µ¦
¦́�¬µÃ�¥�¸É�ªµ¤¡¹�¡°Ä�Ä��µ¦¦́�¬µ�°��µ¦ {�Á�È¤�´Ê��2 ª·�¸Å¤nÂ���nµ��´���°��µ��̧Ê�¨»n¤ {�Á�È¤Á¤ºÉ°
Á�¸¥��´��¨»n¤�ª��»¤¥´�¤¸�¨�ÎµÄ®o­»�£µ¡Ã�¥¦ª¤�oµ�°ºÉ��̧�¹Ê��oª¥� 

�����°£·�¦µ¥�o°¤¼¨�́ÉªÅ� 

 �µ�ª·�́¥�̧Ê«¹�¬µ�µ�°µ­µ­¤´�¦Á¡«®�·��¸É¤¸¦·Êª¦°¥¦°��ª��µ��Îµ�ª� 32 ��Â�n�Á�}��3 �¨»n¤�
�º°��¨»n¤ {�Á�È¤�µ¤°µ�µ¦�11 ¦µ¥�¨»n¤ {�Á�È¤Á�¡µ³�¸É�12 ¦µ¥�Â¨³�¨»n¤�ª��»¤ 9 ¦µ¥ 
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 �o°¤¼¨�´ÉªÅ��°��¨»n¤�́ª°¥nµ��´Ê��3 �¨»n¤¤¸�nµÄ�¨oÁ�¸¥��´��Ã�¥¤¸¦µ¥¨³Á°̧¥��́��̧Ê��º° 

�������Ä��oµ��o°¤¼¨Á�·��¦·¤µ��Å�oÂ�n°µ¥»¦³¥³Áª¨µÁ�¨¸É¥­´¤�́­Â���nª�Áª¨µ�10.��-�4��� ����
�nµÁ�¨¸É¥¦·Êª¦°¥�Ä��´Ê��3 �¨»n¤�¡�ªnµÅ¤n¤¸�ªµ¤Â���nµ��µ�­�·�· 
 �nµÁ�¨¸É¥�°�°µ¥»Ä��¨»n¤ {�Á�È¤�µ¤°µ�µ¦Á�nµ�´���������e��¨»n¤ {�Á�È¤Á�¡µ³�¸ÉÁ�nµ�´�����95�
�e�Â¨³�¨»n¤�ª��»¤Á�nµ�´���6�����e��¹É�¤¸�nµÅ¤nÂ���nµ��´��µ�­�·�·� 
 �nµÁ�¨¸É¥¦·Êª¦°¥¦°��ª��µ�oµ��ªµÂ¨³�oµ��oµ¥����nª�Áª¨µ�nµ��Ç�Ä�Â�n¨³�¨»n¤¤¸�nµÅ¤n
Â���nµ��´��µ�­�·�·��́��́Ê�Ä��µ¦«¹�¬µ�̧Ê�¹�Ä�o�nµÁ�¨¸É¥¦·Êª¦°¥¦°��ª��µ�oµ��ªµÂ¨³�oµ��oµ¥�°�
Â�n¨³­´��µ®r ¤µÄ�oÁ�¦̧¥�Á�¸¥��´�Ä�¦³®ªnµ��¨»n¤�µ¦��¨°� 
 Ã�¥¡�ªnµ�nµÁ�¨¸É¥¦·Êª¦°¥¦°��ª��µ�¸É­´��µ®rÂ¦��n°��µ¦��¨°�Ä��¨»n¤ {�Á�È¤�µ¤°µ�µ¦
Á�nµ�´�����43��¨»n¤ {�Á�È¤Á�¡µ³�¸ÉÁ�nµ�´��40.74�Â¨³�¨»n¤�ª��»¤Á�nµ�´��39.34��¹É�Ä��´Ê��3 �¨»n¤�¤¸�nµ
Å¤nÂ���nµ��´��µ�­�·�· 
 �nµÁ�¨¸É¥¦·Êª¦°¥�¸É®�oµ�µ�Â¨³�° �¸É­´��µ®rÂ¦��n°��µ¦��¨°�Ä��¨»n¤ {�Á�È¤�µ¤°µ�µ¦
Á�nµ�´��41.28��¨»n¤ {�Á�È¤Á�¡µ³�¸ÉÁ�nµ�´��41.86�Â¨³�¨»n¤�ª��»¤Á�nµ�´��40.44��¹É�Ä��´Ê��3 �¨»n¤¤¸�nµ
Å¤nÂ���nµ��´��µ�­�·�· 

 �������Ä��oµ��o°¤¼¨Á�·��»�£µ¡�Å�oÂ�n�­�µ�£µ¡�°µ�¸¡��¦³ª́�·Â¡o¥µ�Ã¦��¦³�Îµ�́ª�¥µ�¸É
Ä�oÁ�}��¦³�Îµ��µ¦­¼��»®¦̧É��µ¦�ºÉ¤­»¦µ��¦³ª́�·�µ¦ {�Á�È¤��nª�Áª¨µ­´¤�́­Â����¦³ª́�·�µ¦¦́�¬µ¦·Êª
¦°¥¦°��ª��µ��µ¦Ä�o�¦̧¤�´�Â����¦³ª́�·�µ¦�»¤�ÎµÁ�·��¦³�́�¦·Êª¦°¥¦°��ª��µ�°��¼oÁ�oµ¦nª¤ª·�́¥�
�´Ê��3 �¨»n¤�Á¤ºÉ°Á�¦̧¥�Á�¸¥��´�¡�ªnµÅ¤n¤¸�ªµ¤Â���nµ��´��µ�­�·�· 

 �µ��o°¤¼¨�´ÉªÅ��°�°µ­µ­¤´�¦�oµ��o�¡�ªnµÅ¤n¤¸�ªµ¤Â���nµ��´��µ�­�·�· �¹É��nª¥¨�
°��·�°�°µ­µ­¤´�¦Ä�Â�n¨³�¨»n¤ 

�����°£·�¦µ¥�¨�µ¦��¨°� 

Á¤ºÉ°Á�¦̧¥�Á�¸¥�¦³®ªnµ��¨»n¤ {�Á�È¤�µ¤°µ�µ¦��¨»n¤ {�Á�È¤Á�¡µ³�¸É Â¨³�¨»n¤�ª��»¤�¡�ªnµ
�nµÁ�¨¸É¥¦·Êª¦°¥¦°��ª��µ�n°��µ¦��¨°�¤¸�nµÅ¤nÂ���nµ��´��µ�­�·�· Â¨³Ä�­´��µ®r�¸É 5 �nµÁ�¨¸É¥
¦·Êª¦°¥¦°��ª��µ¥´���¤¸�nµÅ¤nÂ���nµ��´��µ�­�·�·�°µ�Á�}�Å�Å�o�µ��Îµ�ª��¼oÁ�oµ¦nª¤ª·�́¥¤¸�o°¥�
�µ¦Á�¨¸É¥�Â�¨��°�¦·Êª¦°¥Å¤n�´�Á���Â�n®¨´��µ�®¥»��µ¦¦́�¬µÄ�­´��µ®r�¸É 8�Â¨³ 10�¡�ªnµ
�nµÁ�¨¸É¥¦·Êª¦°¥¦°��ª��µ¦³®ªnµ��¨»n¤��¨°�¤¸�ªµ¤Â���nµ��´��µ�­�·�·�Ã�¥Ä��¨»n¤ {�Á�È¤�´Ê��2 
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ª·�¸¤¸�nµÁ�¨¸É¥¦·Êª¦°¥¦°��ª��µ�o°¥�ªnµ�¨»n¤�ª��»¤°¥nµ�¤¸�́¥­Îµ�´��µ�­�·�·�°µ�Á�}�Å�Å�oªnµ����
�µ���ª��µ¦�wound healing �¹É�Á�}��µ¦�°�­�°��µ¤�¦¦¤�µ�·�°�¦nµ��µ¥�Á¤ºÉ°Á�È¤�{��nµ��´Ê�
�·ª®�́�¨�Å��³Á�·��localize damage �n°Á­o�Á¨º°��¦·Áª��́Ê��Á�¨È�Á¨º°��³�¼��¨n°¥°°�¤µÂ¨³Á¦·É¤
Á�oµ­¼n¦³¥³�µ¦°́�Á­��Â¤oªnµ�µ�Â�¨�³¤¸Á¨È�Á¡¸¥�Ä��È�µ¤��¹É���ª��µ¦ Tissue remodeling�Á�·�
�¦³¤µ��­´��µ®r�¸É�8 

�¨�µ¦��¨°��̧Ê�nµ��´��µ¦«¹�¬µ�°��«·¦·ª¦¦���µ�³Ã��·¡´��r�Â¨³ª́��«¦̧�­·��»£́��
(2551) �¹É�«¹�¬µ�¹��¨�µ¦¦́�¬µ¦·Êª¦°¥��Ä�®�oµÃ�¥Ä�oª·�¸ {�Á�È¤Á�¡µ³�¸É¦·Êª¦°¥Á¡¸¥�°¥nµ�Á�̧¥ª�
Å¤nÅ�o {�Á�È¤�µ¤�»�¨¤�¦µ��¸É­Îµ�´���Îµ�µ¦ {�Á�È¤Å¢¢jµÂ¨³ {�Á�È¤�¦¦¤�µ�Á�¦̧¥�Á�¸¥��´��¨»n¤
�ª��»¤�¡�ªnµ�¼oÁ�oµ¦nª¤ª·�́¥Ä��¨»n¤ {�Á�È¤�¦·Êª¦°¥�¸É�¦·Áª�¦°��ª��µ¤¸�µ¦¨�¨�°¥nµ�¤¸�́¥­Îµ�´�
Á¤ºÉ°Á�¸¥��´��¨»n¤�ª��»¤Ä�­´��µ®r�¸É�5�Ã�¥°µ�Á�}�Å�Å�o��µ��µ¦�¦³Á¤·�¦·Êª¦°¥��¨³ª·�¸��¹É�Ä�o
Â¡�¥r�·ª®�́��2 �nµ���¦³Á¤·��µ¦¨�¨��°�¦·Êª¦°¥�oª¥ wrinkle improvement score �¸É¤µ��ªnµ®¦º°
Á�nµ�´��2 (¦·Êª¦°¥¨�¨��26-50%)�Ã�¥�¼�µ�£µ¡�nµ¥�VISIA �¹É�Â���nµ��µ��µ¦«¹�¬µ�̧Ê�Ã�¥Ä�
�µ¦«¹�¬µ�̧Ê�Îµ�µ¦�¦³Á¤·��µ¦¨�¨��°�¦·Êª¦°¥�oª¥Á�¦ºÉ°��Visioscan®VC98��¹É��nµ�¸ÉÅ�o°°�¤µÁ�}�
�́ªÁ¨���¹�°µ��ÎµÄ®o�¨�µ¦��¨°�°°�¤µÂ���nµ��´� 

�µ¦ {�Á�È¤�´Ê��2 ª·�¸¤¸�¦³­·��·�¨�̧Ä��µ¦¨�¦·Êª¦°¥¦°��ª��µ Ã�¥�¨»n¤�¸ÉÅ�o¦́��µ¦ {�Á�È¤
�µ¤°µ�µ¦�³Á®È��¨¨�¦·Êª¦°¥�´�Á��Ä�­´��µ®r�¸É�5���³�¸É�¨»n¤ {�Á�È¤Á�¡µ³�¸É�³Á¦·É¤Á®È��¨¨� 
¦·Êª¦°¥�´�Á��Ä�­´��µ®r�¸É 8 Â­��Ä®oÁ®È�ªnµÁ¤ºÉ°�Îµ�µ¦ {�Á�È¤¦́�¬µ¦·Êª¦°¥�µ¤�µ¦ª·�·��´¥�¸ÉÅ�o�µ�
�§¬�¸Â¡�¥rÂ���̧���¹É�Á�}��µ¦¦́�¬µÃ¦�®¦º°¡¥µ�·­£µ¡�¸É­µÁ®�»Ã�¥�¦��ÎµÄ®o¦nµ��µ¥�¨´�Á�oµ­¼n
­£µª³­¤�»¨�¹��nµ�³Á�}�Á®�»�¨�¸É�ÎµÄ®o�¨»n¤�¸ÉÅ�o¦́��µ¦ {�Á�È¤�µ¤°µ�µ¦Á®È��¨¨�¦·Êª¦°¥Á¤ºÉ°
Á�¸¥��´��n°��µ¦��¨°�Á¦Èª�ªnµ�¨»n¤�¸ÉÅ�o¦́��µ¦ {�Á�È¤Á�¡µ³�¸É�Ã�¥¦·Êª¦°¥Ä��µ��µ¦Â¡�¥r 
Â���̧�Á�·��µ��¤¸�ªµ¤�·����·�°�°ª́¥ª³£µ¥Ä��ÎµÄ®o�·ª®�́�Å�o¦́��µ¦®¨n°Á¨¸Ê¥��µ�Á¨º°��­µ¦
�ÎµÁ�}��¨¤�¦µ����¸É���¹�Á�·�¤¸¦·Êª¦°¥�¹Ê��¹É�°ª́¥ª³®¨´��¸ÉÁ�¸É¥ª�o°��´��µ¦Á�·�¦·Êª¦°¥�µ�Â¡�¥rÂ��
�̧���º°�¤oµ¤�Å�Â¨³�°���¹É�Á¤ºÉ°�Îµ�µ¦¦́�¬µÄ®o°ª́¥ª³Á®¨nµ�̧Ê�¨´�¤µ�Îµ�µ��µ¤���·�¹��nµ�³�ÎµÄ®o
¦·Êª¦°¥�¸É�·ª®�́��̧�¹Ê�Å�o (Barett, 2005; Thambirajah, 2009; Wang, 2549)�   

­nª��µ¦«¹�¬µ�µ�ª·�¥µ«µ­�¦r�¸É­�́�­�»��¹��µ¦ {�Á�È¤­µ¤µ¦��¦́�­¤�»¨£µ¥Ä�¦nµ��µ¥
Å�o�Ã�¥Á¤ºÉ°�Îµ�µ¦ {�Á�È¤�¸É�»� {�Á�È¤��Á­o�¨¤�¦µ��ÎµÄ®oÁ�·�¤¸�µ¦Á�¨¸É¥�Â�¨��°��°¨¨µÁ�������
°̧¨µ­�·��Â¨³ extracellular matrix �Â¨³¤¸�intracellular cytoskeleton rearrangements Ä��fibroblast�
Â¨³Á�¨¨r°ºÉ��Ç��¸É°¥¼nÄ�Á�ºÊ°Á¥ºÉ°Á�¸É¥ª¡´��¹É��µ��¨Å��̧ÊÁ�}�Á®�»Ä®o¤¸�µ¦­n�­´��µ��(mechanical 
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signal transduction) Å�¥´�Á�¨¨r�nµ��Ç�(Langevin et al., 2001)� �°��µ��̧Ê®¨´��µ¦ {�Á�È¤¥´�¤¸�µ¦
�¦³�»o��intracellular signaling pathway��ÎµÅ�­¼n�µ¦®¨´É���neurotransmitters,�hormones�Â¨³ growth 
factor (Omura, 1989) Á�·��µ¦�¦³�»o��µ¦­¦oµ�Ã�¦�̧��¹Ê��Â¨³¤¸�µ¦Á�¨¸É¥�Â�¨��µ¦Â­��°°��°�
¥¸� �ÎµÄ®o�µ¦ {�Á�È¤¤¸�¨�¦́�Â�o­¤�»¨£µ¥Ä�¦nµ��µ¥Å�o 

Á¤ºÉ° {�Á�È¤Á�oµÅ�Ä��´Ê��·ª®�́��³Á�·��µ¦�¦³�»o��µ¦�Îµ�µ��°��fibroblast ¤¸�µ¦Á�¨¸É¥�Â�¨��
£µ¥Ä�Á�¨¨r�(Langevin et al., 2001)��¦³�»o��µ¦­¦oµ�Ã�¦�̧���ÎµÄ®o®¨´É�­µ¦�¦³Á£��growth factor 
�º° Transforming growth factor (TGF-â1)�Â¨³�type I collagen protein �¹É��TGF-â1�Á�}��́ª�¦³�»o�
�µ¦Â­��°°��°�¥¸��¸É�ª��»¤�µ¦­¦oµ��°¨¨µÁ��Â¨³�¦³�»o��µ¦­¦oµ��protease inhibitors ¤¸�¨
�ÎµÄ®o¤¸�µ¦­¦oµ��°¨¨µÁ��Á¡·É¤�¹Ê��(Gutierrez & Perr, 1999)  Â¨³¡�ªnµ�µ¦ {�Á�È¤�ÎµÄ®o¥´�¥´Ê�
��ª��µ¦°́�Á­�Ã�¥�ÎµÄ®o interleukin-6 (IL-6) ¨�¨��ÎµÄ®o¨��µ¦Á�·�°�»¤¼¨°·­¦³�¹É�Á�}�­µÁ®�»
�°��µ¦Á�·�¦·Êª¦°¥Â¨³�µ¦ {�Á�È¤�ÎµÄ®o¨��tissue inhibitors of metalloproteinase-1 (TIMP-1) �¹��nµ�³
�ÎµÄ®o�¦³�ª��µ¦­¨µ¥�°¨¨µÁ��¨�¨� (Chae et al., 2007)  ¤¸�µ¦«¹�¬µ�¹��µ¦¦́�¬µ­·ª�oª¥�µ¦
 {�Á�È¤Á�¦̧¥�Á�¸¥��´��µ¦¦́��¦³�µ�¥µ�Isotretinoin Capsules ��µ��10 ¤·¨¨·�¦́¤�3 Áª¨µ�Ã�¥�Îµ
�µ¦¦́�¬µÁ�}�Áª¨µ�4 ­´��µ®r�Â¨³�Îµ�µ¦Á�µ³�serum IL-6 ¦nª¤�oª¥�¡�ªnµÄ��´Ê��2 �¨»n¤�µ¦��¨°�
Å�o�¨�̧�¹Ê��88.5% Ä��¨»n¤ {�Á�È¤Â¨³�84.6% Ä��¨»n¤¥µ��¹É�Å¤n¤¸�ªµ¤Â���nµ��´��µ�­�·�· ­nª�
¦³�́��serum IL-6 �¤¸�nµ¨�¨�Ä��´Ê��2 �¨»n¤�µ¦��¨°��(P<0.01)Ã�¥¨�¨�¤µ�Ä��¨»n¤ {�Á�È¤ 
(P<0.05) (Liu, Lei & Zheng, 2008) �¹É�­�́�­�»�ªnµ�µ¦ {�Á�È¤­µ¤µ¦�¨���ª��µ¦°́�Á­�Å�o�
�°��µ��̧Ê¥´ �¡�ªnµ®¨´��Îµ�µ¦ {� Á�È¤�¸É��́�®�oµ�o°��°�®�¼ �¤¸�µ¦Á¡·É¤�¹Ê��°��soluble 
hydroxyproline �¹É�Á�}�­nª��¦³�°�®�¹É��°��°¨¨µÁ�� Â¨³¡�ªnµ�fibroblast ¤¸�µ¦�Îµ�µ��̧�¹Ê�
�oª¥ (RSchnitzler & Adrien, 1991) 

�µ�®¨´��µ��¸É�¨nµª¤µ�oµ��o�Á�}�­¤¤�·�µ��¸É°�·�µ¥ªnµ�µ¦ {�Á�È¤�µ¤°µ�µ¦Â¨³�µ¦
 {�Á�È¤Á�¡µ³�¸É­µ¤µ¦�¨�¦·Êª¦°¥Å�o�°¥nµ�Å¦�È�µ¤���o°�¤¸�µ¦¡·­¼��rÁ¡·É¤Á�·¤�¹��¨Å��¸ÉÂ�n�´�
�n°Å� 

Á¤ºÉ°Á�¦̧¥�Á�¸¥��¨®¨´�®¥»��µ¦¦́�¬µ�Ä�­´��µ®r�¸É�8 Â¨³�10 �´�­´��µ®r­»��oµ¥�°��µ¦
¦́�¬µ��­´��µ®r�¸É 5� ¡�ªnµ�nµÁ�¨¸É¥¦·Êª¦°¥Ä��¨»n¤ {�Á�È¤�´Ê��2 ª·�¸�¤¸�nµÅ¤nÂ���nµ��´��µ�­�·�·�Â­��
�¹��µ¦ {�Á�È¤¥´�¤¸�¨Ä��µ¦¨�¦·Êª¦°¥®¨´�®¥»��µ¦¦́�¬µÄ�­´��µ®r�¸É�8 Â¨³�10 °µ�Á�}�Å�Å�o�µ�
®¨´� {�Á�È¤�ÎµÄ®o¤¸�µ¦Á�¨¸É¥�Â�¨��°��°¨¨µÁ���µ���ª��µ¦�Tissue remodeling �¹É�Á�·��¹Ê�
�¦³¤µ�­´��µ®r�¸É�8�(Fernandes, 2005) �ÎµÄ®o¥´�¤¸�¨���oµ�°¥¼n�®¦º°°µ�Á�}��µ��delay effect �́��́Ê�
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°µ��o°�¤¸�µ¦«¹�¬µÁ¡·É¤Á�·¤�n°Å�ªnµ�¨�°��µ¦ {�Á�È¤¦́�¬µ¦·Êª¦°¥°¥¼nÅ�o�µ�Á¡¸¥�Ä��Â¨³���o°�
°µ«´¥�µ¦«¹�¬µÁ¡·É¤Á�·¤�¹��¨Å�Ä��µ¦¦́�¬µ¦·Êª¦°¥�oª¥�µ¦ {�Á�È¤Ä��µ�ª·�¥µ«µ­�¦rÄ®o�´�Á���¹Ê�
�oª¥ 

°¥nµ�Å¦�È�µ¤Á¤ºÉ°Á�¦̧¥�Á�¸¥��¨�°��µ¦ {�Á�È¤�´Ê��2 ª·�¸�̧ÊÅ¤nÂ���nµ��´���¹É��µ��¼oª·�́¥�·�ªnµ
�µ¦ {�Á�È¤¦́�¬µ¦·Êª¦°¥�ÎµÁ�}��o°��{�Á�È¤�¸É�¦·Áª�¦·Êª¦°¥�oª¥�¹��³Á�·��¨Ä��µ¦¦́�¬µ�¹É�°�·�µ¥Å�o
�µ��¨Å��°��wound healing �́��¸É�¨nµª¤µÂ¨oª� 

�nµÁ�¨¸É¥¦·Êª¦°¥�¸É®�oµ�µ�Â¨³�°�°��¨»n¤ {�Á�È¤�µ¤°µ�µ¦ �¨»n¤ {�Á�È¤Á�¡µ³�¸É Â¨³�¨»n¤
�ª��»¤�Ä�­´��µ®r�nµ��Ç�¡�ªnµÅ¤n¤¸�ªµ¤Â���nµ��´��µ�­�·�· Á�}�Å�Å�oÁ�ºÉ°��µ�Ä��µ¦«¹�¬µ�̧Ê�»�
�¸ÉÄ�o {�Á�È¤°µ�Å¤nÅ�o�nª¥Á¦ºÉ°�¦·Êª¦°¥�¸É®�oµ�µ�Â¨³�°��¹É�Ä��µ¦«¹�¬µ�̧ÊÅ¤nÅ�o¤¸ª́��»�¦³­��r®¨´�
Á¡ºÉ°�¼�¨�°�¦·Êª¦°¥�¸É®�oµ�µ�Â¨³�°�Á�}�Á¡¸¥��o°­´�Á��»Á¡·É¤Á�·¤Á�nµ�́Ê�ªnµ�µ¦ {�Á�È¤¤¸�¨�n°¦·Êª¦°¥
�¸É°ºÉ�®¦º°Å¤n��¨�¸ÉÅ�o�̧Ê�¹�Å¤n­µ¤µ¦��Îµ¤µÄ�o°oµ�°·�Å�o 

��������ªµ¤¡¹�¡°Ä�Ä��µ¦¦́�¬µ 

Á¤ºÉ°�¦³Á¤·��ªµ¤¡¹�¡°Ä�¦³®ªnµ��¨»n¤�¸ÉÅ�o¦́��µ¦ {�Á�È¤�´Ê��2 ª·�¸�¡�ªnµ¤¸�ªµ¤¡¹�¡°Ä�
Ä��µ¦¦́�¬µÅ¤nÂ���nµ��´� �¹É�­°��¨o°��´��¦³­·��·�¨�°��µ¦¦́�¬µ�¸ÉÅ¤nÂ���nµ��´��Â¨³¡�ªnµ
Ä��¨»n¤�¸ÉÅ�o¦́��µ¦ {�Á�È¤�´Ê��2 ª·�¸�¤¸�ªµ¤¡¹�¡°Ä�¤µ��ªnµ�¨»n¤�ª��»¤Ä��»�­´��µ®r®¨´��µ¦¦́�¬µ  

5.5    �¨�oµ�Á�¸¥��°��µ¦¦́�¬µ 

Á�¦̧¥�Á�¸¥��¨�oµ�Á�¸¥��°��µ¦¦́�¬µ¦³®ªnµ��¨»n¤ {�Á�È¤�µ¤°µ�µ¦��´��¨»n¤ {�Á�È¤Á�¡µ³�¸É�
¡�ªnµÅ¤nÂ���nµ��´��Ã�¥�¨�oµ�Á�¸¥��¸É¡��Å�oÂ�n�¤¸�»�Á¨º°�°°��¦·Áª��»� {�Á�È¤®¨´��µ��°�Á�È¤ 
Â¨³¦°¥�ÊÎµÁ�¸¥ª�¦·Áª��»� {�Á�È¤��¹É�°µ�µ¦�́��¨nµª­nª�Ä®�n­µ¤µ¦�®µ¥Å�o£µ¥Ä��1 ­´��µ®rÃ�¥
Å¤n�ÎµÁ�}��o°�¦́�¬µ��¹É�­°��¨o°��´��µ¦«¹�¬µ�¸É�nµ�¤µÃ�¥¡�Á¡¸¥�°µ�µ¦�ª¤Â����»�Á¨º°�°°�
Â¨³¦°¥�ÊÎµÁ�¸¥ªÁ�n�Á�̧¥ª�´���«·¦·ª¦¦����µ�³Ã��·¡´��r Â¨³ª́��«¦̧�­·��»£́�, 2551; ­µ¥�¨¸��µ�
Ã¨�µ�Â¨³��³, 2551; Ernst et al., 2003)�  
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��������¨Ä�Â�n­»�£µ¡�oµ�°ºÉ�Á¡·É¤Á�·¤ 

 �µ¦ {�Á�È¤�´Ê��2 ª·�¸¤¸�¨Ä�Â�n­»�£µ¡�oµ�°ºÉ��̧�¹Ê�®¨´��µ¦¦́�¬µ�Ã�¥¡�ªnµÄ��¨»n¤ {�Á�È¤
�µ¤°µ�µ¦�¼oÁ�oµ¦nª¤ª·�́¥�³¦¼o­¹���ª��o°��o°�°º�¨�¨� Å¤nÁ¡¨¸¥�­��ºÉ� �°�®¨´�­�µ¥�¹Ê� �ª�
«¸¦¬³�̧�¹Ê���ª�Á¤ºÉ°¥�µ¤¦nµ��µ¥¨�¨���¦³�ÎµÁ�º°�¤µ���·�Å¤n�ª��¦³�ÎµÁ�º°� �{­­µª³�°�
�¨µ��º�¨�¨� Å¤n®�µª�nµ¥ Ä�®�oµ�¼­�Ä­Â¨³�°µ�µ¦�´��¸É�·ª®�́�¨�¨� �¹É��µ¦¦́�¬µ�oª¥�µ¦
 {�Á�È¤�µ¤°µ�µ¦Á�}��µ¦¦́�¬µ�¸É­µÁ®�»Â¨³�¦́�­¤�»¨£µ¥Ä�¦nµ��µ¥�´Ê�¦³����¹��ÎµÄ®o¦nµ��µ¥�¸É
Á­¸¥­¤�»¨Å��¨´�Á�oµ¤µ°¥¼nÄ�­£µ¡���·��¹��ÎµÄ®o�µ¦ {�Á�È¤�µ¤°µ�µ¦¤¸�¨Ä�Â�n­»�£µ¡�oµ�°ºÉ��̧
�¹Ê��oª¥��Ã�ª·���´¤£̧¦£µ¡, 2546�, 2549� 

 ­nª�Ä��¨»n¤ {�Á�È¤Á�¡µ³�¸É�¼oÁ�oµ¦nª¤ª·�́¥�³¦¼o­¹�Å¤nÁ¡¨¸¥�­��ºÉ� �ª��o°���o°�°º�¨�¨� �°�
®¨´�­�µ¥�¹Ê� �ª�«¸¦¬³�̧�¹Ê�Â¨³Ä�®�oµ�¼­�Ä­�¹Ê��°µ�Á�}�Å�o�µ��µ¤�§¬�¸¡ºÊ��µ��µ¦ {�Á�È¤
�ª��µ��¨nµªªnµ�ª��µÂ¤oÁ�}�°ª́¥ª³®�¹É�Ä�¦nµ��µ¥�Â�n¤¸�ªµ¤­´¤¡´��rÄ�¨o�·��´�°ª́¥ª³£µ¥Ä��Ã�¥
Á�ºÉ°¤�n°�´�¦³��°ºÉ��nµ��µ�Á­o�¨¤�¦µ�����ª́��r���ª·¦·¥³���¼oÂ�¨, 2552��Â¨³�·ª®�́� (�̧�¼j��Á°��È
Á�ºÉ°¤Ã¥��´�Á­o�¨¤�¦µ����·��Ã�ª·���´¤£̧¦£µ¡, 2546�) ��ÎµÄ®oÁ¤ºÉ° {�Á�È¤�¸É�·ª®�́��¦·Áª�¦°��ª��µ
�¹��ÎµÄ®o Á�·��µ¦Á�¨¸É¥�Â�¨��°�°ª́¥ª³£µ¥Ä�Å�o��°��µ��̧Ê�µ¦ {�Á�È¤¥´��ÎµÄ®oÁ�·��µ¦®¨´É� 
endogenous opioids�(Chae et al., 2007; Langevin et al., 2006)  �¹��nµ�³Á�}�Á®�»�¨Ä®o�¼o�¸ÉÅ�o¦́��µ¦ {�Á�È¤
¦¼o­¹�­��ºÉ���°�®¨´�­�µ¥�̧�¹Ê� °¥nµ�Å¦�È�µ¤°µ�µ¦Á®¨nµ�̧ÊÁ�}�°µ�µ¦�¸É�¼oÁ�oµ¦nª¤ª·�́¥¦¼o­¹�����o°�¤¸�µ¦
�¦ª�ª́��¸É�´�Á���n°Å�ªnµ¤¸�µ¦Á�¨¸É¥�Â�¨�°¥nµ�¤¸�́¥­Îµ�´�¤µ��o°¥Á¡¸¥�Ä� 

��������o°Á­�°Â�³ 

5.7.1 �ª¦¤¸�µ¦�·��µ¤�¨�µ¦¦́�¬µÄ®o�µ��¹Ê�®¨´��µ�®¥»��µ¦¦́�¬µ�Á¡ºÉ°�¼ªnµ�µ¦¦́�¬µ������������
¦·Êª¦°¥�oª¥�µ¦ {�Á�È¤¤¸�¨Ä�¦³¥³¥µª�µ�Á¡¸¥�Ä� 

5.7.2 �ª¦¤¸�µ¦«¹�¬µª·�´¥�¹��¨Å��°��µ¦¦´�¬µ¦·Êª¦°¥�oª¥�µ¦ {�Á�È¤�Ã�¥°µ�°µ«´¥
�µ¦�¦ª�Á¡·É¤Á�·¤�µ�ª·�¥µ«µ­�¦r�Á�n���µ¦Á�µ³Á¨º°�«¹�¬µ®µ�¦·¤µ��°��factors �nµ� Ç��¸É¤¸
�¨�n°¦·Êª¦°¥ 

5.7.3 �ª¦¤¸�µ¦«¹�¬µÄ��Îµ�ª��¨»n¤°µ­µ­¤´�¦�¸É¤µ��¹Ê��Á¡ºÉ°Ä®o�¨�¸ÉÅ�o°°�¤µ�´�Á���¹Ê� 
5.7.4 �ª¦Á¡·É¤�µ¦�{�Á�È¤�¸É�»�®¨´��°��µ¦¦́�¬µ¦·Êª¦°¥�¸É®�oµ�µ�Â¨³�°Á¡ºÉ°«¹�¬µ�¨�������������

�°��µ¦¨�¦·Êª¦°¥Ä®o�´�Á���¹Ê� 
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¦µ¥�µ¦°oµ�°·� 

Ã�ª·���´¤£̧¦£µ¡����2546������§¬�̧¡ºÊ��µ��µ¦Â¡�¥rÂ���¸�����¦»�Á�¡²: �·ªÅªÁ�È���Îµ�´�. 

Ã�ª·���´¤£̧¦£µ¡����2546�����Á���·� {�Á�È¤¦¤¥µ�  �¦»�Á�¡²: Ã¦�¡·¤¡r�µ¦«µ­�µ. 

Ã�ª·���´¤£̧¦£µ¡����2547����Á���·� {�Á�È¤¦¤¥µ����¦»�Á�¡²: Ã¦�¡·¤¡r�µ¦«µ­�µ. 

Ã�ª·���´¤£̧¦£µ¡��������).  �µ¦�¦ª�ª·�·��´¥�µ��µ¦Â¡�¥rÂ���¸�����¦»�Á�¡²:� 
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      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 
 �����oµ¡Á�oµ¥·�¥°¤Á�oµ¦nª¤Ã�¦��µ¦ª·�´¥�°��Â¡�¥r®�·��́��·¥µ�¦��·�­¤µ�¤·�¦��®´ª®�oµÃ�¦��µ¦��
Á¦ºÉ°��µ¦«¹�¬µÁ�¦̧¥�Á�¸¥��¦³­·��·�¨�°��µ¦ {�Á�È¤�µ¤°µ�µ¦�́��µ¦ {�Á�È¤Á�¡µ³�¸ÉÄ��µ¦¦́�¬µ¦·Êª¦°¥¦°�
�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·�´¥ 
 ����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¥ 
 ����oµ¡Á�oµÅ�o¦́��µ¦¦́�¦°��µ��¼oª·�´¥ªnµ�³Á�È��o°¤¼¨­nª��´ª�°��oµ¡Á�oµÁ�}��ªµ¤΅���³Á�d�Á�¥Å�o
Á�¡µ³Ä�¦¼�Â���°��µ¦­¦»��¨�µ¦ª·�´¥Á�nµ�´Ê� 

 ����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 
 ����oµ¡Á�oµÅ�o¦́��¦µ�ªnµ��oµ¡Á�oµ¤̧­·��·�¸É�³�°��´ª°°��µ��µ¦ª·�´¥�¦́Ê��¸ÊÁ¤ºÉ°Ä��ÈÅ�o�Ã�¥Å¤n¤̧
�¨�¦³��Ä�Ç��n°�µ¦¦́�¬µ¡¥µ�µ¨�µ¤­·��·Í�¸É�oµ¡Á�oµ�ª¦Å�o¦́� 

 �oµ¡Á�oµÅ�o°nµ�Â¨³Á�oµÄ��o°�ªµ¤�µ¤®�´�­º°�¸ÊÂ 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¦ 
     ������������������������������������������������������������������ 

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

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

     ������������������������������������������������������������������ � 
 

REH_� 
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£µ���ª��� 

Â���´��¹��o°¤¼¨Ã�¦��µ¦ª·�́¥ 
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Â���´��¹��o°¤¼¨Ã�¦��µ¦ª·�´¥ 

Á¦ºÉ°����µ¦«¹�¬µÁ�¦̧¥�Á�̧¥��¦³­·��·�¨�°��µ¦ {�Á�È¤�µ¤°µ�µ¦�´��µ¦ {�Á�È¤Á�¡µ³�̧ÉÄ��µ¦
¦́�¬µ¦·Êª¦°¥¦°��ª��µ 
Á¨��̧ÉÂ���´��¹��o°¤¼¨�������������¨»n¤�����������������. 
ª́�/Á�º°�/ �e��¸ÉÁ�È�
�o°¤¼¨������������HN�������������������. 
�¦³ª´�·­nª��´ª 
�ºÉ°��������...................�µ¤­�»¨������������.Á¡«����.�� 
ª́��Á�º°���e��¸ÉÁ�·�������������..°µ¥»�������e������Á�º°� 
�¸É°¥¼n�����..�������������������������������� 
Á�°¦Ã�¦«´¡�r�����.����Ã�¦­µ¦���������E-mail���������. 
­�µ�£µ¡�                       ��Ã­�����������������������     ��­¤¦­��������������������� ��®¥nµ�®¤oµ¥ 
°µ�¸¡               ����oµ¦µ��µ¦ ��������� ���Â¤n�oµ� �������� ���¡�́��µ� 
     �����     ����·��µ¦­nª��́ª ���°ºÉ��Ç��Ã�¦�¦³�»� ������� 
�¦³ª́�·Â¡o¥µ                     Å¤n¤¸������������������������   ¤¸��Ã�¦�¦³�»� ����������� 
�¦³ª́�·Ã¦��¦³�Îµ�́ª        Å¤n¤¸����������������������   ¤¸��Ã�¦�¦³�»� ����������� 
¥µ�¸ÉÄ�oÁ�}��¦³�Îµ              Å¤n¤¸������������������������   ¤¸��Ã�¦�¦³�»� ����������� 
�µ¦­¼��»®¦̧É  ��������� ���Å¤n­¼�           ���­¼���Îµ�ª�������¤ª��n°ª́� 
�µ¦�ºÉ¤­»¦µ   ��������� ���Å¤n�ºÉ¤          ����ºÉ¤��¦·¤µ��������n°ª́� 
�¦³ª́�·�µ¦ {�Á�È¤            Å¤nÁ�¥����������������������     Á�¥ �Ã�¦�¦³�»ª́��»�¦³­��r� ����� 
�nª�Áª¨µ�¸É­´¤�́­Â­�Â��Á�}��¦³�Îµ ( �°�Å�o¤µ��ªnµ�1 �o°�� 
      ���07.00 � 10.00 �� 
         10.00 � 14.00 �� 
      ���14.00 � 17.00 �� 
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¦³¥³Áª¨µ�¸É­´¤�́­Â­�Â��Ä��nª�Áª¨µ10.00 � 14.00 �� Ã�¥Á�¨¸É¥�n°ª́��
�µ������������µ� ̧
�ºÉ°��������...................�µ¤­�»¨�������������������� 

�¦³ª´�·�µ¦¦́�¬µ¦·Êª¦°¥¦°��ª��µ 

1. �nµ�Á�¥¦́�¬µ¦·Êª¦°¥¦°��ª��µ®¦º°Å¤n 
     Å¤nÁ�¥��������������������������������    Á�¥ 

2. �nµ�Ä�o�¦̧¤�Îµ¦»�Á¡ºÉ°¦́�¬µ¦·Êª¦°¥¦°��ª��µ®¦º°Å¤n 
                        Å¤nÄ�o����������������������������������    Ä�o �Ã�¦�¦³�»� ������������� 

3. �nµ�Á�¥�¸�Ã��°��r¦́�¬µ¦·Êª¦°¥¦°��ª��µ®¦º°Å¤n 
          Å¤nÁ�¥����������������������������������    Á�¥��ª́��¸É�¸��¦́Ê�­»��oµ¥���������� 

4. �nµ�Á�¥Ä�oÁ¨Á�°¦r¦́�¬µ¦·Êª¦°¥¦°��ª��µ®¦º°Å¤n 
     Å¤nÁ�¥����������������������������������    Á�¥��Ã�¦�¦³�»������������� 
       ����������ª́��¸É¦́�¬µ�¦́Ê�­»��oµ¥�������� 

5. �nµ�Á�¥�¸�­µ¦Á�·¤Á�È¤�¸É�¦·Áª�¦·Êª¦°¥¦°��ª��µ®¦º°Å¤n 
     Å¤nÁ�¥����������������������������������    Á�¥��Ã�¦�¦³�»������������� 
       ����������ª́��¸É�¸��¦́Ê�­»��oµ¥��������� 

      5.�nµ�Ä�o�¦̧¤�´�Â���¦·Áª�¦·Êª¦°¥¦°��ª��µ®¦º°Å¤n 
       Å¤nÄ�o����������������������������������    Ä�o �Ã�¦�¦³�»� ������������ 
�­Îµ®¦́��¼oÁ�oµ¦nª¤ª·�´¥Á¡«®�·� 

1. �¦³�ÎµÁ�º°��¦́Ê�­»��oµ¥........................................................................................................ 
2. �nµ��Îµ¨´��́Ê��¦¦£r®¦º°Å¤n 

     Å¤nÄ�n����������������������������������    Ä�n 

3. �nµ��Îµ¨´�Ä®o�¤�»�¦®¦º°Å¤n 
     Å¤nÄ�n����������������������������������    Ä�n 
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4. �nµ��»¤�ÎµÁ�·�®¦º°Å¤n 
              Å¤nÄ�n����������������������������������         Ä�n�Ã�¦�¦³�»� ����������� 

Â���´��¹��o°¤¼¨Ã�¥Â¡�¥r�¼oª·�´¥ 

�ºÉ°��������...................�µ¤­�»¨��������������������� 

¦·Êª¦°¥¦°��ª��µ�°��¼o�iª¥°¥¼nÄ�¦³�´� ��ª́�/Á�º°�/ �e��¸ÉÁ�È��o°¤¼¨������������������������������������������������� 
 

   Grade 0  No wrinkles 

 Grade I  Just perceptible wrinkles 

 Grade II  Shallow wrinkles 

 Grade III Moderate deep wrinkles 

 Grade IV Deep- wrinkle well defined edge 

   Grade V             Very Deep wrinkles 

 

�¦³ª´�·Á�¸É¥ª�´�¦·Êª¦°¥�µ¤Â¡�¥rÂ���¸� 

 °µ�µ¦�:  

�¦ª�¦nµ��µ¥�µ¤Â¡�¥rÂ���¸� 

 ¨·Ê��: 

 �¸¡�¦�:  

ª·�·��´¥¦·Êª¦°¥�µ¤Â¡�¥rÂ���¸� 
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�ºÉ°��������...................�µ¤­�»¨��������������������� 

£µ¡�nµ¥¦·Êª¦°¥¦°��ª��µ­´��µ®r�̧É�0  ��ª́�/Á�º°�/ �e��¸ÉÁ�È��o°¤¼¨�������������������������������������������������� 
   �oµ��ªµ       �oµ��oµ¥� 

 

 

 

�£µ¡�nµ¥¦·Êª¦°¥¦°��ª��µ­´��µ®r�̧É�5����ª́�/Á�º°�/ �e��¸ÉÁ�È��o°¤¼¨�������������������������������������������������� 
   �oµ��ªµ       �oµ��oµ¥� 

 

 

 

£µ¡�nµ¥¦·Êª¦°¥¦°��ª��µ­´��µ®r�̧É�8���ª́�/Á�º°�/ �e��¸ÉÁ�È��o°¤¼¨�������������������������������������������������� 

   �oµ��ªµ       �oµ��oµ¥� 

 

 

 

£µ¡�nµ¥¦·Êª¦°¥¦°��ª��µ­´��µ®r�̧É�10���ª́�/Á�º°�/ �e��¸ÉÁ�È��o°¤¼¨�������������������������������������������������� 

   �oµ��ªµ       �oµ��oµ¥� 
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�ºÉ°��������...................�µ¤­�»¨��������������������� 

Â���´��¹��nµ�̧Éª´�Å�o�µ�Á�¦ºÉ°�¤º°�Visioscan®VC98 

 

­´��µ®r�̧É ª´��Á�º°���e �oµ��ªµ �oµ��oµ¥ 
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�ºÉ°��������...................�µ¤­�»¨��������������������� 

 

Â���´��¹��o°¤¼¨�µ¦ {�Á�È¤ 

�»��̧ÉÄ�o {�Á�È¤�¤¸�´��̧Ê�� 

 

 {�Á�È¤�¦́Ê��̧É ª´��Á�º°���e £µª³Â�¦��o°���³ {�Á�È¤ 
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�ºÉ°��������...................�µ¤­�»¨��������������������� 

 

Â���¦³Á¤·��ªµ¤¡¹�¡°Ä�Ä��µ¦¨�¨��°�¦·Êª¦°¥¦°��ª��µÃ�¥�¼oÁ�oµ¦nª¤ª·�´¥ 

 

­´��µ®r�̧É Â¥n¨� Å¤n
Á�¨¸É¥�Â�¨� 

�¸�¹Ê�Á¨È��o°¥ �¸�¹Ê� 
�µ��¨µ� 

�¸�¹Ê�¤µ� 

5      

8      

10      

 

 

�¨�°�­»�£µ¡Ã�¥¦ª¤®¨´��µ¦ {�Á�È¤ 

���������������������������������������
���������������������������������������
���������������������������������������
��������������������������������������� 
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£µ���ª��� 

£µ¡�¼oÁ�oµ¦nª¤ª·�́¥ 

 

 

 

 

 

 

 

 



  86 

£µ¡�¦·Áª�¦·Êª¦°¥¦°��ª��µ�°��¼oÁ�oµ¦nª¤ª·�´¥Ä�� »̈n¤ {�Á�È¤�µ¤°µ�µ¦ 

  

  ­´��µ®r�̧É�0     ­´��µ®r�̧É�5 

  �����������  
 

  ­´��µ®r�̧É�8     ­´��µ®r�̧É�10 
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£µ¡�¦·Áª�¦·Êª¦°¥¦°��ª��µ�°��¼oÁ�oµ¦nª¤ª·�´¥Ä�� »̈n¤ {�Á�È¤Á�¡µ³�̧É 

 

  ­´��µ®r�̧É�0     ­´��µ®r�̧É�5 

            
 

 

  ­´��µ®r�̧É�8     ­´��µ®r�̧É�10 

          
 

 



 

 

 

 

 

 

�¦³ª́�·�¼oÁ�̧¥� 
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�¦³ª́�·�¼oÁ�̧¥� 

�ºÉ° �µ��´��·¥µ�¦���·�­¤µ�¤·�¦ 

ª´��Á�º°���eÁ�·� 2��´�ªµ�¤����19 

­�µ��̧É°¥¼n�{��»�´� 144 ��°¥ 95/1 ����¦́�­�·�ª�«r Â�ª��µ�°o° 
 Á���µ�¡¨´���¦»�Á�¡¤®µ��¦�� 

�¦³ª´�·�µ¦«¹�¬µ 
2543 �¦·��µ�¦̧�Â¡�¥«µ­�¦�´��·�� 
 Â¡�¥«µ­�¦r�¤®µª·�¥µ¨´¥«¦̧��¦·��¦ª·Ã¦� 

�¦³ª´�·�µ¦�Îµ�µ�� 
2547-2549   Â¡�¥r�¦³�ÎµÃ¦�¡¥µ�µ¨��»¤Áª���́�®ª́���»¤�µ�̧ 
2546-2547   Â¡�¥r�¦³�Îµ�NAGA International Clinic  

�́�®ª́�Á­¸¥¤Á¦̧¥���¦³Á�«�´¤¡¼�µ���   
2545-2546   �µ¥Â¡�¥r����¦³�Îµ�Ã¦�¡¥µ�µ¨°ÎµÁ£°�µ��¨µ¤oµ� 

�́�®ª́�­»¡¦¦��»¦̧ 
�544-2545   �µ¥Â¡�¥r����¦³�ÎµÃ¦�¡¥µ�µ¨°ÎµÁ£°Âª��o°¥��́�®ª́��°�Â�n�
�543-�544�   Â¡�¥rÁ¡·É¤¡¼��´�¬³Ã¦�¡¥µ�µ¨­�¨��¦��́�®ª́�­�¨��¦ 
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