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Thesis Title     A Randomized, Double-blind, Controlled Trial of 5% Topical  
      Minoxidil and 20% Topical Azelaic Acid Versus 5% Topical  
      Minoxidil in the Treatment of Androgenetic Alopecia Grade 
      II-III a 

Author     Jetchawa  Chanthothai 

Degree     Master of Science (Dermatology) 

Supervisory Committee   Lecturer Chuchai  Thanglertsamphan 
Assoc. Prof. Dr. Bandit  Chumworathayi 

ABSTRACT 

Background: Androgenetic alopecia (AGA) is a common disease.DHT is converted from 
testosterone by 5-á reductase type I & II.It plays  a important role in AGA by transform terminal 
hair to vellus-like hair.US FDA approved 2 medications for this disease (1)  2-5% minoxidil (2) 
oral finasteride which inhibit  5-á reductase type II.Sexual dysfunction is a common side effect 
of finasteride.  The previous study reported azelaic acid having action of inhibiting 5-á reductase 
type I.  The author used 20% azelaic acid and 5%minoxidil to increase efficacy and penetration of 
5% minoidil in the treatment of AGA. 

Objective: To evaluate the efficacy of 5% Topical minoxidil and 20% Topical azelaic acid 
compare with 5% Topical minoxidil in the treatment of  AGA grade II-IIa 

Material and Methods: 24 men were recruited and 24 men completed in this study. They 
were randomized to receive 5% minoxidil and 20% azelaic acid or 5% minoxidil in each side of 
the frontal area and apply twice daily for 16 weeks. 
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Result: There were no significant differences between groups in increasing average hair 
diameter, total hair count, non vellus hair count per 20mm2 but significant increase in the non 
vellus to vellus hair ratio in 5% minoxidil and 20% azelaic acid group was found at 16 week. 
(P=0.031) 

Conclusion : 20% Topical azelaic acid  combined with 5% Topical minoxidil are superior 
than 5% Topical minoxidil in the treatment of AGA and  have only minimal side effects. 

Keywords:  Androgenetic alopecia / 5% minoxidil /  20% azelaic acid 
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 Å¤�°��·�·¨¦nª¤�´��¦̧¤¡ºÊ� 37 
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����  �o°¤¼¨�µ¦Á�¨¸É¥�Â�¨��ªµ¤®�µÂ�n�Á­o��¤�¸ÉÅ¤nÄ�nª·¨¨´­�n°�20 �µ¦µ�¤·¨¨·Á¤�¦ 
  ± ­nª�Á�¸É¥�Á��¤µ�¦�µ��Ä��nª�¦³¥³Áª¨µ�nµ��Ç�Ä�«¸¦¬³�oµ��¸ÉÄ�o¥µ 5% Å¤�°��·�·¨ 
  ¦nª¤�´� 20%��¦�°�·¨µ°·� �� 
����  �o°¤¼¨�µ¦Á�¨¸É¥�Â�¨��ªµ¤®�µÂ�n�Á­o��¤�¸ÉÅ¤nÄ�nª·¨¨´­�n°�20 �µ¦µ�¤·¨¨·Á¤�¦ ±  
  ­nª�Á�¸É¥�Á��¤µ�¦�µ��Ä��nª�¦³¥³Áª¨µ�nµ��Ç�Ä�«¸¦¬³�oµ��¸ÉÄ�o¥µ 5%�Å¤�°��·�·¨ 
 � ¦nª¤�´��¦̧¤¡ºÊ� �� 
4.12  °́�¦µ­nª��°�Á­o��¤�¸ÉÅ¤nÄ�nª·¨¨´­�n°Á­o��¤ª·¨¨´­���Áª¨µ�nµ��Ç�Â­��Á�}� Median  
   (Min-Max) Ä�«¸¦¬³�oµ��¸ÉÄ�o¥µ 5% Å¤�°��·�·¨¦nª¤�´� 20%��¦�°�·¨µ°·�Â¨³¥µ�5% 
 � Å¤�°��·�·¨¦nª¤�´��¦̧¤¡ºÊ� 39 
4.13  °́�¦µ­nª��°�Á­o��¤�¸ÉÅ¤nÄ�nª·¨¨´­�n°Á­o��¤ª·¨¨´­�Ä��nª�¦³¥³Áª¨µ�nµ��Ç�Â­��Á�}� 
  Median (Min-Max) Ä�«¸¦¬³�oµ��¸ÉÄ�o¥µ 5% Å¤�°��·�·¨¦nª¤�´��20%��¦�°�·¨µ°·� 40 
4.14  °́�¦µ­nª��°�Á­o��¤�¸ÉÅ¤nÄ�nª·¨¨´­�n°Á­o��¤ª·¨¨´­�Ä��nª�¦³¥³Áª¨µ�nµ��Ç� 
  Â­��Á�}� Median (Min-Max) Ä�«¸¦¬³�oµ��¸ÉÄ�o¥µ 5%�Å¤�°��·�·¨¦nª¤�´� 
  �¦̧¤¡ºÊ� 40 
4.15  Á�¦̧¥�Á�¸¥���µ�Á�¨¸É¥�°�Á­o��¤®�nª¥Á�}�¤·¨¨·Á¤�¦ �ªµ¤®�µÂ�n��°�Á­o��¤ 
  �´Ê�®¤���n°�20��µ¦µ�¤·¨¨·Á¤�¦��ªµ¤®�µÂ�n��°�Á­o��¤ �¸ÉÅ¤nÄ�nª·¨¨´­�n°�20  
  �µ¦µ�¤·¨¨·Á¤�¦�±�­nª�Á�¸É¥�Á��¤µ�¦�µ�Â¨³°́�¦µ­nª��°�Á­o��¤�¸ÉÅ¤nÄ�nª·¨¨´­�n° 
  Á­o��¤ª·¨¨´­Â­��Á�}��Median (Min-Max) ¦³®ªnµ��¨»n¤�¸ÉÅ�o¦́�¥µ�µ�5% Å¤�°��·�·¨ 
  ¦nª¤�´��20% �¦�°�·¨µ°·�Â¨³�5%�Å¤�°��·�·¨¦nª¤�´��¦̧¤¡ºÊ��¸É�n°��µ¦ª·�́¥ 41 
4.16  ��µ�Á�¨¸É¥�°�Á­o��¤�¸ÉÁ�¨¸É¥�Â�¨�®�nª¥Á�}�¤·¨¨·Á¤�¦�± ­nª�Á�¸É¥�Á��¤µ�¦�µ�Ä� 
  �nª�Áª¨µ�nµ��Ç�Á�¦̧¥�Á�¸¥�¦³®ªnµ�«¸¦¬³�oµ��¸ÉÄ�o¥µ 5%�Å¤�°��·�·¨¦nª¤�´� 20% 
  �¦�°�·¨µ°·�Â¨³�5%�Å¤�°��·�·¨¦nª¤�´��¦̧¤¡ºÊ� 42 
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4.17  �ªµ¤®�µÂ�n��°�Á­o��¤�´Ê�®¤��n° 20��µ¦µ�¤·¨¨·Á¤�¦ ±�­nª�Á�¸É¥�Á��¤µ�¦�µ�� 
  �¸ÉÁ�¨¸É¥�Â�¨�Ä��nª�Áª¨µ�nµ��Ç�Á�¦̧¥�Á�¸¥�¦³®ªnµ�«¸¦¬³�oµ��¸ÉÄ�o¥µ 5% Å¤�°��·�·¨ 
  ¦nª¤�´��20%��¦�°�·¨µ°·�Â¨³�5%�Å¤�°��·�·¨¦nª¤�´��¦̧¤¡ºÊ� 42 
4.18  �ªµ¤®�µÂ�n��°�Á­o��¤�¸ÉÅ¤nÄ�nª·¨¨´­�n° 20��µ¦µ�¤·¨¨·Á¤�¦ ±�­nª�Á�¸É¥�Á��¤µ�¦�µ�� 
  �¸ÉÁ�¨¸É¥�Â�¨�Ä��nª�Áª¨µ�nµ��Ç�Á�¦̧¥�Á�¸¥�¦³®ªnµ�«¸¦¬³�oµ��¸ÉÄ�o¥µ�5% Å¤�°��·�·¨ 
  ¦nª¤�´�20%�¦�°�·¨µ°·�Â¨³ 5%�Å¤�°��·�·¨¦nª¤�´��¦̧¤¡ºÊ� 43 
4.19  °́�¦µ­nª��°�Á­o��¤�¸ÉÅ¤nÄ�nª·¨¨´­�n°Á­o��¤ª·¨¨´­�°�«¸¦¬³�°�«¸¦¬³�oµ���¸ÉÄ�o¥µ 5% 
  Å¤�°��·�·¨¦nª¤�´� 20%��¦�°�·¨µ°·�Â¨³�5%�Å¤�°��·�·¨¦nª¤�´��¦̧¤¡ºÊ����Áª¨µ�nµ��Ç 43 
4.20  °́�¦µ­nª��°�Á­o��¤�¸ÉÅ¤nÄ�nª·¨¨´­�n°Á­o��¤ª·¨¨´­��¸ÉÁ�¨¸É¥�Â�¨�Ä��nª�Áª¨µ�nµ��Ç� 
  Â­��Á�}� Median (Min-Max)�Á�¦̧¥�Á�¸¥�¦³®ªnµ�«¸¦¬³�oµ��¸ÉÄ�o¥µ 5%  Å¤�°��·�·¨ 
  ¦nª¤�´� 20% �¦�°�·¨µ°·�Â¨³�5% Å¤�°��·�·¨¦nª¤�´��¦̧¤¡ºÊ� 45 
4.21  �³Â���ªµ¤¡¹�¡°Ä�Ä�Á¦ºÉ°�Á­o��¤Ã�¥¦ª¤�°��¼oÁ�oµ¦nª¤Ã�¦��µ¦�Ã�¥�¦³Á¤·��µ�� 
  10-cm visual analogue scale Ä�«¸¦¬³�´Ê��2 �oµ� 46 
4.22  �³Â�� Global photography score Ã�¥Â¡�¥r�¸ÉÅ¤nÁ�¸É¥ª�o°��´��µ�ª·�́¥Ä�«¸¦¬³ 
  �oµ��¸ÉÅ�o¦́� 5% Å¤�°��·�·¨¦nª¤�´� 20% �¦�°�·¨µ°·�Â¨³��5% Å¤�°��·�·¨¦nª¤�´� 
  �¦̧¤¡ºÊ� 47 
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���� �¦°�Â�ª�·��(conceptual framework) �� 
���� ª��¦�¸ª·��°�Á­o��¤     �� 
���� �¨Å��µ¦°°�§��·Í�°�Â°�Ã�¦Á���¸ÉÁ�°¤°¨Â��d¨µ®¦º°Á�°¤°¨�¸� �� 
2.3 ¤·�·Á�°Å¦Á��´É��°�Á­o��¤®¨´��µ�Å�o¦́�°·��·¡¨�°�Â°�Ã�¦Á�� �� 
2.4  Ã¦��¤�µ��µ�±°¦rÃ¤�Á¡«�µ¥Â�n��µ¤¦³���°¦rª¼��±µ¤·¨�́� 14 
��� �µ¦�Îµ�µ��°�Á°�Å�¤rÅ¢ªr°́¨¢µ¦̧�́�Á�­�Ä�¦³�́��ªµ¤Á�o¤�o��nµ��°��¦�°�·¨µ°·� 24 
��� �ªµ¤®�µÂ�n��°�Á­o��¤�´Ê�®¤����Áª¨µ�nµ��Ç��°�«¸¦¬³�oµ��¸É�Ä�o¥µ�5%�Å¤�°��·�· 
¦nª¤�´� 20% �¦�°�·¨µ°·�Â¨³¥µ 5% Å¤�°��·�·¨¦nª¤�´��¦̧¤¡ºÊ� 36 

4.2 °́�¦µ­nª�Á­o��¤�¸ÉÅ¤nÄ�nª·¨¨´­�n°Á­o��¤ª·¨¨´­���Áª¨µ�nµ��Ç��°�«¸¦¬³�oµ��¸ÉÄ�o¥µ 5% 
Å¤�°��·�·¨¦nª¤�´� 20%��¦�°�·¨µ°·�Â¨³¥µ�5%�Å¤�°��·�·¨¦nª¤�´��¦̧¤¡ºÊ� 39 

 
 
 
 
 
 
 
 
 
 
 
 



  
 

 
���¸É�1 

���Îµ 

1.1 £¼¤·®΅� 

Ã¦��¤�µ��µ�±°¦rÃ¤�Á¡«�µ¥ (Androgenetic Alopecia) Á�}�Ã¦��¸É¡�Å�o�n°¥Â¨³¤¸
�{��́¥�µ¦Á�·�¦nª¤®¨µ¥�{��́¥�Á�n��±°¦rÃ¤���µ¦¤¸�¦³ª́�·�¦°��¦́ª  Á¡«�Â¨³°µ¥»���ªµ¤¦»�Â¦�Â¨³
�ªµ¤�»�¡�Ä�Á¡«�µ¥Å�o¤µ��ªnµÁ¡«®�·��¡�Ä��µª�³ª́���¤µ��ªnµ�µª�³ª́�°°� (Messenger, 
2008) 

Â�nÄ��{��»�´�¤¸�µ¦¦µ¥�µ�ªnµ�µªÁ°Á�¸¥¡�Ã¦��¤�µ��µ�±°¦rÃ¤�Á¡«�µ¥Ä�¨oÁ�¸¥��´�
�µª�³ª́��� (Damkerng Pathomvanich, Suradej Pongratananuku, Patcharee Thienthaworn & 
Solunya Manoshai, 2002) Ã¦��¤�µ��µ�±°¦rÃ¤�Á¡«�µ¥¤¸°µ�µ¦Á¦·É¤¡��́Ê�Â�n®¨´�ª́¥¦»n���nª�°µ¥»
�¸É¡�°»�´�·�µ¦�rÃ¦��̧Ê­¼�­»��º°�°µ¥»�40 �e��¹Ê�Å����µ¦�ÎµÁ�·�Ã¦�Á¦·É¤�µ�¤¸�¤Á­o��¸ÉÁ�·�Ã�Á�È¤�¸É 
(terminal hair) �¨µ¥Á�}��¤�¨oµ¥ª·¨¨´­�(vellus-like hair)��µ�¨��Â¨³®¨»�¦nª��Ã�¥Á�¡µ³�¸É�¦·Áª�
�oµ�®�oµ«¸¦¬³ (frontal area) �¦·Áª��¨µ�«¸¦¬³ (vertex)�±°¦rÃ¤��¸É¤¸�ªµ¤­Îµ�´��n°�µ¦�ÎµÁ�·�Ã¦�
�¤�µ��µ�±°¦rÃ¤�Á¡«�µ¥ �º°�Å�Å±Ã�¦Á�­Ã�­Á�°Ã¦��(Dihydrotestosterone)�®¦º°��̧Á±��¸�
(DHT)��¹É��¼�Á�¨¸É¥��µ��Á�­Ã�­Á�°Ã¦��(testosterone)�Ã�¥Á°�Å�¤rÅ¢ªr°́¨¢µ¦̧�́�Á�­�(5-alpha 
reductase enzyme)�Ä®oÁ�}��̧Á±��¸ �¹É�¤¸�ªµ¤­µ¤µ¦�Ä��µ¦�́��́ª¦́�Â°�Ã�¦Á���(androgen 
receptor) Å�o¤µ��ªnµ�Á�­Ã�­Á�°Ã¦�Ä�¦nµ��µ¥¤�»¬¥r¤¸Á°�Å�¤rÅ¢ªr°́¨¢µ¦̧�́�Á�­�­°���·���º°
��·��¸É1�¡��¸É��·ª®�́�, �n°¤�¤�(hair follicle)��n°¤Å�¤´� (sebaceous gland) �́� Å�Â¨³�n°¤
¨¼�®¤µ����·��¸É 2 ¡��¸É�n°¤¨¼�®¤µ� �n°�Îµ°­»�·��epididymis���n°¤­¦oµ��ÊÎµÁ¨¸Ê¥�°­»�·��seminal 
vesicle� �n°¤�¤Â¨³�́� (Canguven & Burnett, 2008) � 

±°¦rÃ¤��̧Á±��¸�°°�§��·Í�́��´��́ª¦́�Â°�Ã�¦Á����¸É�ÎµÂ®�n�Ä�¥´�Å¤n�¦µ�Â�n�´�Â�nÁ�ºÉ°
ªnµ�nµ�³Á�}�Á�°¤°¨Â���d¨µ��dermal papilla��®¦º°Á�°¤°¨�¸���dermal sheath���¸É�n°¤�¤ (Oslen 
et al., 2005)� 
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  ®¨´��µ��́Ê�Á�oµÅ�Ä��·ªÁ�¨¸¥­�°�Á�¨¨rÂ¨³­¦oµ�­µ¦�¸É°°�§��·ÍÄ®o��ÎµÄ®oÁ­o��¤�́��¨nµª�
¤¸��µ�Á¨È�¨�Á�}�Á­o��¤�¨oµ¥ª·¨¨´­�(vellus-like hair, miniaturized hair)�Á¦̧¥��µ¦Á�¨¸É¥�Â�¨��̧Êªnµ 
¤·�·Á�°Å¦Á��´É��(miniturization)�Á­o��¤�³�µ�¨�Â¨³®¨»�¦nª��Ã�¥Ä��¼o�¸É¤¸�¦³ª́�·�¦°��¦́ª�³¤¸
�ªµ¤Åª¤µ��ªnµ�����· (Haber, 2006; Randall, 2008)� 

Á°�Å�¤rÅ¢ªr°́¨¢µ¦̧�́�Á�­��·��¸É�1���·��¸É 2 Â¨³�́ª¦́�Â°�Ã�¦Á���¡��¸É�¦·Áª��n°¤�¤�
�oµ�®�oµ«¸¦¬³¤µ��ªnµ�oµ�®¨´�«¸¦¬³�¹É�°�·�µ¥�µ¦�ÎµÁ�·�Ã¦��¤�µ��µ�±°¦rÃ¤�Á¡«�µ¥Å�o 
(Chen, Therboutor &�Zouboulis, 2002)  

�{��»�´�¥µ�¸ÉÄ�o¦́�¬µÃ¦��¤�µ��µ�±°¦rÃ¤�Á¡«�µ¥¤¸®¨µ¥�¦³Á£���¸ÉÅ�o¦́��µ¦¥°¤¦́��
�µ�°��r�µ¦°µ®µ¦Â¨³¥µ­®¦́�°Á¤¦·�µ (US FDA) ¤¸­°���·����·�Â¦��º°�2% �¹��5%�Å¤�°�
�·�·¨Â���µÁ�¡µ³�¸É��2-5% topical minoxidil� �¨Å��µ¦°°�§��·Í¥´�Å¤nÂ�n�´�Â�nÁ�ºÉ°ªnµÁ¡·É¤¦³¥³°µ
�µÁ����¦́�¬µ��µ�Â¨³Á¡·É¤��µ��°�Á­o��°�Á­o��¤��Rogers & Avram, 2008)�­µ¤µ¦�Ä�oÅ�o�´Ê�
Ä�Á¡«�µ¥Â¨³Á¡«®�·��¤¸�¨�oµ�Á�¸¥��º°�µ¦¦³�µ¥Á�º°��¦·Áª��¸É�µÅ�o���·��¸É­°��º°¥µ¢eÂ�­Á�°
Å¦�rÂ��¦́��¦³�µ� �oral finasteride� °°�§��·Í¥´�¥´Ê�Á°�Å�¤rÅ¢ªr°́¨¢µ¦̧�́�Á�­��·��¸É 2 

Â�nÁ�ºÉ°��µ�¥µ¢eÂ�­Á�°Å¦�r�¤¸Ä�¦¼�Â��¥µ¦́��¦³�µ��¹�¤¸Ã°�µ­Á�·��¨�oµ�Á�¸¥��µ�
�µ¦¥´�¥´Ê�Á°�Å�¤rÅ¢ªr°́¨¢µ¦̧�́�Á�­��·��¸É�2��ÎµÂ®�n�°ºÉ��Ç�Á�n���n°¤¨¼�®¤µ� �n°�Îµ°­»�·��n°¤
­¦oµ��ÊÎµÁ¨¸Ê¥�°­»�·Â¨³Á�·��¨�oµ�Á�¸¥��Á�n���ªµ¤�o°��µ¦�µ�Á¡«¨�¨��(Canguven & Burnett, 2008)  

�°��µ�¥µ�¸ÉÅ�o¦́��µ¦¥°¤¦́��µ�°��r�µ¦°µ®µ¦Â¨³¥µ­®¦́�°Á¤¦·�µ¥´�¤¸­µ¦�¸É¤¸
�»�­¤�´�·Ä��µ¦¦́�¬µÃ¦��¤�µ��µ�±°¦rÃ¤�Á¡«�µ¥�¸ÉÅ�o�¨�̧�Á�n��¤¸�µ¦��¨°�Ä�o¥µ¢eÂ�­Á�°
Å¦�r�Â���µÁ�¡µ³�¸ÉÄ��¼o�iª¥Ã¦��¤�µ��µ�±°¦rÃ¤�Á¡«�µ¥�¡�ªnµÅ¤n¤¸�µ¦Á�¨¸É¥�Â�¨�°¥nµ�¤¸
�´¥­Îµ�´��µ�­�·�·Â�n�¨Á�}��¸É�nµ¡°Ä�­Îµ®¦´��¼o�iª¥ (Mazzarella, Locansole, Cammisa, 
Mastrolonardo & Vena, 1997) 

Ä��¦³Á�«Å�¥��»¯µ¨��¦�r¤®µª·�¥µ¨´¥¤¸�µ¦��¨°�Ä�o�0.5% ¢eÂ�­Á�°Å¦�rÂ���µ
Á�¡µ³�¸ÉÄ��¼o�µ¥Å�¥�¸ÉÁ�}�Ã¦��¤�µ��µ�±°¦rÃ¤�Á¡«�µ¥�¡�ªnµ�Îµ�ª�Á­o��¤Á¡·É¤�¹Ê�°¥nµ�¤¸
�́¥­Îµ�´��µ�­�·�·�¸É 3 Á�º°�®¨´��µ¦¦́�¬µ (¡·��µ�­·��·Á�¦·��´¥, 2549)�Â¨³¥´�¤¸�µ¦«¹�¬µÂ��
¥o°�®¨´��¸ÉÃ¦�¡¥µ�µ¨¦µ¤µ�·��̧Ã�¥Á�¦̧¥�Á�¸¥��¨»n¤�¼o�iª¥�3��¨»n¤�º°��¨»n¤�¸É1 Å�o�3%�Å¤�°��·�·¨
�µÁ�¡µ³�¸É��¨»n¤�¸É�2 Å�o¥µ�µ�¸É¤¸­nª��­¤�°��3%�Å¤�°��·�·¨¦nª¤�´� 0.1%�¢eÂ�­Á�°Å¦�rÂ¨³
�¨»n¤­»��oµ¥Å�o¦́�¥µ¢eÂ�­Á�°Å¦�rÂ��¦́��¦³�µ�¦nª¤�´��3%�Å¤�°��·�·¨�µÁ�¡µ³�¸É®¦º°¥µ�µ�¸É
¤¸­nª��­¤�°��3% Å¤�°��·�·¨¦nª¤�´� 0.1%�¢eÂ�­Á�°Å¦�r�¡�ªnµ�¨»n¤�¸ÉÅ�o¦́�¥µ�µ�¸É¤¸­nª��­¤
�°��3%�Å¤�°��·�·¨¦nª¤�´� 0.1% ¢eÂ�­Á�°Å¦�r�Ä®o�¨�µ¦¦́�¬µÄ�¨oÁ�¸¥��´��¨»n¤Å�o¦́�¥µ¢eÂ�­ 
Á�°Å¦�rÂ��¦́��¦³�µ�¦nª¤�´��3% Å¤�°��·�·¨�µÁ�¡µ³�¸É®¦º°¥µ�µ�¸É¤¸­nª��­¤�°��3% 
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Å¤�°��·�·¨¦nª¤�´� 0.1% ¢eÂ�­Á�°Å¦�r�Â¨³�̧�ªnµ�µ¦Ä�o¥µ�µ�3%Å¤�°��·�·¨Á¡¸¥���·�Á�̧¥ª�Ã�¥
�¦³Á¤·��µ�£µ¡�nµ¥�(Somyot  Charuwichitratana, 2005)  

¤¸�µ¦��¨°�Ã�¥¦́��¦³�µ�¥µ�¸É°°�§��·Í¥´�¥´Ê�Á°�Å�¤rÅ¢ªr°́¨¢µ¦̧�́�Á�­�´Ê���·��¸É�1 
Â¨³�2 Á�n��¥µ�¼�µ­Á�°Å¦�rÂ��¦́��¦³�µ� (oral dutasteride) ¤¸¦µ¥�µ�ªnµÅ�o�¨�̧Ä��µ¦¦́�¬µ
�¼o�iª¥Ã¦��¤�µ��µ�±°¦rÃ¤�Á¡«�µ¥�(Olsen et al., 2006) 

¤¸�µ¦��¨°�Ä®o�¼o�iª¥Ã¦��¤�µ��µ�±°¦rÃ¤�Á¡«�µ¥¦́��¦³�µ��¦�Å�¤´�Ã°Á¤�µ�3 Â¨³
�¦�Å�¤´�Ã°Á¤�µ�6 �¹É�¤¸�»�­¤�´�·¥´�¥´Ê�Á°�Å�¤rÅ¢ªr°́¨¢µ¦̧�́�Á�­�(Chen et al., 2002)�¡�ªnµ
��µ�Á­o��¤��ªµ¤®�µÂ�n��°�Á­o��¤�´Ê�®¤�Â¨³�ªµ¤®�µÂ�n��°�Á­o��¤�¸ÉÅ¤nÄ�nª·¨¨´­
Á¡·É¤�¹Ê�°¥nµ�¤¸�́¥­Îµ�´��µ�­�·�·�¸É�16 ­´��µ®r�®¨´��µ¦¦́�¬µ (�´��µ��r�°�́���¼¨, 2553) 

�°��µ�­µ¦�́��¨nµª�oµ��o��¥´�¤¸­µ¦�¸É¤¸�»�­¤�´�·¥´�¥´Ê�Á°�Å�¤rÅ¢ªr°́¨¢µ¦̧�́�Á�­��·��¸É�
1 �º°��¦�°�·¨µ°·���azelaic acid)�¤¸�µ¦��¨°�Ä�®¨°���¨°�Ã�¥��­°��´��·ª®�́��¸É�¨µ¥
°ª́¥ª³Á¡«Á�È��µ¥¡�ªnµÁ°�Å�¤rÅ¢ªr°́¨¢µ¦̧�́�Á�­¤¸�¦³­·��·£µ¡¨�¨�Á®¨º°�2%��Á¤ºÉ°�ªµ¤Á�o¤�o�
�°��¦�°�·¨µ°·��3 mmol/l (Stamatiadis, Bulteau-Portois & Mowszowicz, 1988)� 

�¦�°�·¨µ°·�¡�Å�oÄ��oµª­µ¨ ̧�oµªÅ¦�r �oµª�µ¦rÁ¨¥r�Â¨³­µ¤µ¦�­¦oµ�Ä�¦nµ��µ¥�µ� �¦� 
Å¨Ã�Á¨°·� (linolaic acid) Â¨³�¦�Å¨Ã�Á¨�·��(linolanic acid) ®¨´��µ��¦�°�·¨µ°·��¼� Á¤�µ�°
Å¨�rÂ¨³�³�¼��´�°°��µ�¦nµ��µ¥�µ��{­­µª³� 

�¨Å��µ¦°°�§��·Í�°��¦�°�·¨µ°·��¤¸®¨µ¥�¨Å��Á�n��¥´�¥´Ê�Á°�Å�¤rÅ�Ã¦�·Á�­�
�tyrosinase enzyme� ¤¸§��·ÍÄ��µ¦�Îµ¨µ¥Á�¨¨r (cytotoxic effect) ¥´�¥´Ê�Á°�Å�¤rÅ¢ªr°́¨¢µ¦̧�́�Á�­�
¥´�¥´Ê��µ¦Á�·�Ã��°�Â���¸Á¦̧¥Â¨³¥´�¥´Ê��µ¦°́�Á­� (Breathnach, Nazzaro-Porro & Passi, 1984) 

�{��»�´��¦�°�·¨µ°·�Å�o�µ¦¥°¤¦́��µ�°��r�µ¦°µ®µ¦Â¨³¥µ­®¦́�°Á¤¦·�µÄ�¦¼�Â���
20%��µÁ�¡µ³�¸ÉÄ��µ¦¦́�¬µ­·ª��¨�oµ�Á�¸¥�¡�Á¡¸¥�Á¨È��o°¥Â¨³Á�}��¨�oµ�Á�¸¥�Á�¡µ³�¸É��º°��µ¦
¦³�µ¥Á�º°��·ª®�́��µ��ªµ¤Á�}��¦�°n°��°�¥µ�°µ�µ¦�́��¨nµª�³®µ¥Å�Ä��15 �µ�¸�¹��1 �´ÉªÃ¤�
®¨´��µ�¤´��¹Ê�Ä��nª� 4�­´��µ®rÂ¦�Ä��µ¦�µ¥µ®¦º°®µ��µ¦¦³�µ¥Á�º°��¸É�·ª®�́�Â¥n¨�°µ�Á�·��µ�
�µ¦Â¡o�́ª�Îµ¨³¨µ¥¥µ�º°­µ¦Ã¡¦¡·¨¸��Å�¨�°¨��propylene glycol��Ä��¦�¸�̧Ê¤¸�ªµ¤�ÎµÁ�}��o°�
®¥»��µ¥µ (TÖpert, Rach & Siegmund, 1989) 

�́��¸É�¨nµª�oµ��o�¤¸�µ¦«¹�¬µ¥o°�®¨´��°�Ã¦�¡¥µ�µ¨¦µ¤µ�·��̧Ä�o¥µ�µ�¸É¤¸­nª��­¤�°��
3%�Å¤�°��·�·¨¦nª¤�´� 0.1% ¢eÂ�­Á�°Å¦�r�Ä®o�¨�µ¦¦́�¬µ�̧�ªnµ�µ¦Ä�o¥µ�µ�3%�Å¤�°��·�·¨
Á¡¸¥���·�Á�̧¥ªÂ¨³�¦�°�·¨µ°·�¤¸�»�­¤�´�·¥´�¥´Ê�Á°�Å�¤rÅ¢ªr°́¨¢µ¦̧�́�Á�­�°̧��´Ê�¤¸�¨�oµ�Á�¸¥�
�°�¥µ�o°¥ Â¨³Å¤n¤¸�¨�¦³���n°¦³��¦nµ��µ¥�́��¸É¡�Ä�¥µ¢eÂ�­Á�°Å¦�r¦¼�Â��¦́��¦³�µ��
Â�n¤¸�ªµ¤Â���nµ��´��¦��¸É¢eÂ�­Á�°Å¦�r¥´�¥´Ê�Á°�Å�¤rÅ¢ªr°́¨¢µ¦̧�́�Á�­��·��¸É 2 Â�n�¦� 
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°�·¨µ°·�¥´�¥´Ê���·��¸É 1 Â¨³�¦°�·¨µ°·�¥´�°µ�¤¸°µ��»�­¤�´�·Á¡·É¤�µ¦�¹¤�°�¥µ�µ  5% Å¤�°��·�·¨�
�¼oª·�́¥�¹��Îµ¥µ�́ª�̧Ê¤µÄ�o¦nª¤�´��µ¥µ�5% Å¤�°��·�·¨��¹É�Á�}�¥µ¤µ�¦�µ�Á¡ºÉ°Á¡·É¤�¦³­·��·�¨Ä�
�µ¦¦́�¬µ�Ã¦��¤�µ��µ�±°¦rÃ¤�Á¡«�µ¥�    

1.2 ª´��»�¦³­��r�°��µ¦ª·�´¥ 

Á¡ºÉ°«¹�¬µ�¨�°��µ¦Ä�o�µ¥µ�5%�Å¤�°��·�·¨¦nª¤�´� 20% �¦�°�·¨µ°·�Á�¸¥��´��5% 
Å¤�°��·�·¨ Ä��µ¦¦́�¬µÃ¦��¤�µ��µ�±°¦rÃ¤�Á¡«�µ¥¦³�́��2-3 Á°� 

1.3 �ªµ¤­Îµ�´��°��µ¦ª·�´¥ 

1.3.1 Á¡ºÉ°Á�}��µ�Á¨º°�Ä®¤nÁ¡ºÉ°�ÎµÅ�Ä�oÁ¡ºÉ°¨��¨�oµ�Á�¸¥�®¦º°Á­¦·¤�µ¦¦́�¬µÁ�·¤ 
1.3.2 Á¡ºÉ°Á�}��o°¤¼¨¡ºÊ��µ��°��¦�°�·¨µ°·��n°Å�Ä�°�µ�� 

1.4 ­¤¤�·�µ��µ¦ª·�´¥ 

�µ¦Ä�o�µ¥µ�5%�Å¤�°��·�·¨�µ¦nª¤�´��20%��¦�°�·¨µ°·�Ä®o�¨�µ¦¦́�¬µ�̧�ªnµ�5%� 
Å¤�°��·�·¨�Ä��µ¦¦́�¬µÃ¦��¤�µ��µ�±°¦rÃ¤�Á¡«�µ¥¦³�́��2-3 Á° 

Á�¨¨r
�n°¤�¤

��¦�°�·¨µ°·�

¥´�¥´Ê�Å¢ r̈°´¨¢iµ¦¸�´�Á�­

Á¡·É¤�µ¦�¼��¹¤ 5%�Å¤�°��·�·¨?
Å¢ªr°´¨¢iµ¦¸�´�Á�­

Á�­Ã�­Á�°Ã¦�

�¸Á±��̧

�Á­o��¤�¨oµ¥ª·¨¨´­������������Á­o��¤Ã�Á�È¤�¸É

�¨Å��µ¦Á�·�Ã¦��¤�µ��µ�±°¦rÃ¤�Á¡«�µ¥

Á¡·É¤¦³¥³°µ�µÁ���"
Á¡·É¤Â¨³¦´�¬µ��µ��°�Á­o��¤�"

5%�Å¤�°��·�·¨

 

£µ¡�̧É�1.1 ��¦°�Â�ª�·��(conceptual framework) 
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1.5 �°�Á���µ¦ª·�´¥ 

�¼o�µ¥�¸É¤µ¦́��µ¦¦́�¬µÄ�Ã¦�¡¥µ�µ¨¤®µª·�¥µ¨´¥Â¤n¢jµ®¨ª��¸ÉÅ�o¦́��µ¦ª·�·��´¥Á�}�Ã¦�
�¤�µ��µ�±°¦rÃ¤�Á¡«�µ¥�¦³�́� 2-3Á°��Îµ�ª��24 ����Îµ�µ¦­»n¤Ä®o�µ¦¦́�¬µÃ�¥���d�­°��µ� 
�´Ê��¼oª·�́¥Â¨³�¼oÁ�oµ¦nª¤ª·�́¥�Â�n�«¸¦¬³Á�}��oµ��oµ¥Â¨³�ªµ�­»n¤Á¨º°��µ¦¦́�¬µÄ®o�´��oµ��oµ¥�n°��
Ã�¥�µ¦Ã¥�Á®¦̧¥��Á¨º°��oµ��o°¥Á�}��µ¦�µ¥µ�5% Å¤�°��·�·¨¦nª¤�´��20%��¦�°�·¨µ°·� �oµ�®́ª
Á�}��µ¦�µ¥µ�5%�Å¤�°��·�·¨¦nª¤�´��¦̧¤¡ºÊ�Â�� 20% �¦�°�·¨µ°·��­»n¤Ã�¥Ã¥�Á®¦̧¥��1��¦́Ê�
Å�o�¨Ä®o�´���µ¦¦́�¬µ�oµ��oµ¥�­nª��oµ��ªµÁ�}��µ¦¦́�¬µ°̧�Â����µ¦­»n¤�̧Ê�ÎµÃ�¥�¼o�¸ÉÅ¤nÁ�¸É¥ª�o°�
�´��µ�ª·�́¥Â¨³���d�Á�}��ªµ¤¨´���­·Ê�­»��µ¦ª·�́¥� 

®¥�¥µ�µ�5%�Å¤�°��·�·¨�8 ®¥��¸É«¸¦¬³�oµ�®�oµÂ�n¨³�oµ�®¨´��µ��́Ê��µ�¦̧¤�¦³¤µ��1�
Á���·Á¤�¦��µ�®¨°�¥µ­¸�µª�¹��¸É¦³�»�oµ��oµ¥Â¨³�ªµ�¸É¤¸¨´�¬�³®¨°�Â¨³Á�ºÊ°�¦̧¤Á®¤º°��´��
Ã�¥¥µ®¨°��oµ¥�¸�¥µ¨����·Êª¤º°�oµ¥�µ«¸¦¬³�oµ��oµ¥�¥µ®¨°��ªµ�¸�¥µ¨����·Êª¤º°�ªµ�µ
«¸¦¬³�oµ��ªµÁ�oµÂ¨³�n°��°��Ã�¥�³Å�o¦́��µ¦¦́�¬µÂ¨³�·��µ¤�¨�µ¦¦́�¬µ°¥nµ��n°Á�ºÉ°��µ��
16 ­´��µ®r�¸ÉÃ¦�¡¥µ�µ¨¤®µª·�¥µ¨´¥Â¤n¢jµ®¨ª��ª́��¨�oª¥�¨o°��·�·�°¨Â���°��̧Á�È���digital 
Canon G7) Ã�¥�µ¦�nµ¥¦¼�«¸¦¬³Â¨³�¦³Á¤·��¨�µ¦¦́�¬µÃ�¥Â¡�¥r�¼oÅ¤nÁ�¸É¥ª�o°�Ä��µ¦ª·�́¥�ª́��¨
�oª¥�¨o°��·�·�°¨� 

Å¤Ã�¦­Ã��Å�Ã��Å¨�r��digital microscope Dino-Lite) ª́���µ��°�Á­o��¤ �ªµ¤
®�µÂ�n�Á­o��¤�´Ê�®¤��ªµ¤®�µÂ�n��°�Á­o��¤�¸ÉÅ¤nÄ�nª·¨¨´­�°́�¦µ­nª��°�Á­o��¤�¸ÉÅ¤nÄ�n
ª·¨¨´­�n°Á­o��¤ª·¨¨´­Â¨³�¦³Á¤·��ªµ¤¡¹�¡°Ä��°��¼o�iª¥ 

1.6 �o°�Îµ�́��°��µ�ª·�´¥ 

1.6.1 �Îµ�ª��¦³�µ�¦�̧É�Îµ�´� 

1.6.2 ¦³¥³Áª¨µ�̧É�Îµ�´� 
Á�ºÉ°��µ�¦³¥³Áª¨µ«¹�¬µª·�́¥�Îµ�´���¼oª·�́¥Ä�oÁª¨µ«¹�¬µ°¥nµ��o°¥�16 ­´��µ®rÁ�ºÉ°��µ� Á�}�

¦³¥³Áª¨µ�¸É 5%�Å¤�°��·�·¨�µÁ�¡µ³�¸É�Á¦·É¤Ä®o�¨�µ¦¦́�¬µÃ�¥�¦³¤µ� Ä��µ¦¦́�¬µÃ¦��¤�µ�
�µ�±°¦rÃ¤�Á¡«�µ¥ (Oslen et al., 2005)�� 

1.6.2.1 Á�ºÉ°��µ��20%��¦�°�·¨µ°·��µÁ�¡µ³�¸É¥´�Å¤nÁ�¥¤¸�µ¦«¹�¬µÄ��µ¦¦́�¬µÃ¦�
�¤�µ�±°¦rÃ¤�Á¡«�µ¥�Â�n°µ«´¥�¨Å��µ¦¥´�¥´Ê�Á°�Å�¤rÅ¢ªr°́¨¢µ¦̧�́�Á�­�Ä��µ¦°°�§��·Í��¼oª·�́¥
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°oµ�°·��¨�µ¦��¨°��°� 20%��¦�°�·¨µ°·��µÁ�¡µ³�¸É�´��µ¦ª´��¸�»¤��¸�¦¸�´��Á¦���sebum 
secretion rate���¹É�°µ«´¥�¨Å��µ¦¥´�¥´Ê�Á°�Å�¤rÅ¢ªr°́¨¢µ¦̧�́�Á�­�Á�n��´�Â�n�Îµ�µ¦��¨°��¸É
�·ª®�oµ��µ¦«¹�¬µ�̧Ê¤¸�µ¦¨�¨��°��¸�»¤��sebum���¦³¤µ��30%��¸É�13�­´��µ®rÂ¨³���¸É���¹��16 
­´��µ®r �¼oª·�́¥�¹�Ä�oÁª¨µ«¹�¬µ��¨°��̧Ê�¸É�16 ­´��µ®r�Â�n¥´�¤¸�o°�Îµ�´�°̧�Ä�Á¦ºÉ°��ªµ¤Â���nµ��°�
�µ¦�¹¤¥µ�¸É�¦·Áª�®�́�«¸¦¬³Â¨³�·ª®�oµ (Mayer-Da-silva et al., 1989) 

1.6.3 �o°�Îµ�´��oµ��µ¦�¼��¹¤¥µ 20%��¦�°�·¨µ°·��µÁ�¡µ³�̧É  
1.6.3.1 Á�ºÉ°��µ��¦�°�·¨µ°·�¤¸�ÊÎµ®�́�Ã¤Á¨�»¨Á�nµ�´��188.22 �¦́¤Â¨³¤¸®¨´��µ�Ä�

®¨°���¨°�ªnµ¥´�¥´Ê�Á°�Å�¤r�Å¢ªr°́¨¢µ¦̧�́�Á�­�Å�o�98%���¸É�ªµ¤Á�o¤�o��3�¤·¨¨·Ã¤¨�n°¨·�¦��0.565 
¤·¨¨·�¦́¤�n°¤·¨¨·¨·�¦� (Stamatiadis et al., 1988)� 

1.6.3.2 ¤¸�¨�µ¦��¨°�Ä�¤�»¬¥r�µ 20%�¦�°�·¨µ°·��1.5 �¦́¤�³�¼��¹¤­¼n�·ª�11 
¤·¨¨·�¦́¤�Â¨³�¦·¤µ�¥µ�µ�®¨°� 20%��¦�°�·¨µ°·� (20%�­�·�°Á¦�)�2.5�Á���·Á¤�¦¤¸�ÊÎµ®�́�
�¦³¤µ��0.75 �¦́¤�(Tauber, Weiss & Malthe, 1992; Graupe, Cunliffe, Gollnick & Zaumsril, 
1996) 

1.6.3.3 �¼oª·�́¥�o°��µ¦�µ¥µ��¡ºÊ��¸ÉÁ­o��nµ�«¼�¥r�¨µ��2.5 Á���·Á¤�¦��®�́�«¸¦¬³
®�µÃ�¥�¦³¤µ��5 ¤·¨¨·Á¤�¦ (Selim, 2005)  

�¹�¤¸�¦·¤µ�¦Ä��¦·Áª��¸É�µ� = R2 × �ªµ¤®�µ®�́�«¸¦¬³�®�nª¥Á�}�¤·¨¨·Á¤�¦3  
  = 3.14 × 12.5 × 12.5 × 5 = 2453.125 ¤·¨¨·Á¤�¦3  
  ~ 2.5 ¤·¨¨·¨·�¦ 

1.6.3.4 �¼oª·�́¥�¹�Ä�o�¦·¤µ�¥µ�¦³¤µ��0.3 �¦́¤�(1�Á���·Á¤�¦) �³Å�o�µ¦�¼��¹¤¥µ�2.2 
¤·¨¨·�¦́¤�µÁ�oµÂ¨³�n°��°��³Å�o¦³�́��ªµ¤Á�o¤�o�Ä��¦·Áª��¸É�µ�2.5 ¤·¨¨·¨·�¦Á�nµ�´��0.88 �
¤·¨¨·�¦́¤�n°¤·¨¨·¨·�¦��¹É�¤µ��ªnµ¦³�́��¸É¥´�¥´Ê�Á°�Å�¤rÅ¢ªr°́¨¢µ¦̧�́�Á�­�Å�o�98%  

1.6.3.5 ¥´�¤¸�o°�Îµ�´�Ä�Á¦ºÉ°��ªµ¤Â���nµ��°��µ¦�¹¤¥µ�¸É�¦·Áª�®�́�«¸¦¬³Â¨³�·ª
�¦·Áª�°ºÉ�°µ�¤¸�ªµ¤Â���nµ��´� Â¨³Á�ºÉ°��µ�¥´�Å¤n¤¸�µ¦��¨°�Ä��¨nµª�¹��µ¦�¹¤  20%���¦� 
°�·¨µ°·��nµ� ®�́�«¸¦¬³¤µ�n°� 

1.6.4 �ªµ¤Â¤n�¥Îµ�°��ÎµÂ®�n��̧ÉÄ�o�·��µ¤�¨  
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1.7 �·¥µ¤«´¡�rÁ�¡µ³ 

1.7.1 Ã¦��¤�µ��µ�±°¦rÃ¤�Á¡«�µ¥�(Androgenetic alopecia) �º°��¤�¦·Áª��oµ�®�oµ
Â¨³�¨µ�«¸¦¬³�³�n°¥�Ç��µ�¨��Ã�¥¤¸±°¦rÃ¤�Â¨³Á°�Å�¤r­Îµ�´��¸É�ÎµÄ®oÁ�·�Ã¦��̧Ê��º°�Á�­Ã�
­Á�°Ã¦�, �̧Á±�� ̧Â¨³Á°�Å�¤rÅ¢ªr°́¨¢µ¦̧�́�Á�­�Ã�¥¤¸�2%��¹� 5%�Å¤�°��·�·¨�µÁ�¡µ³�¸ÉÁ�}�¥µ
�µÄ�o ¦́�¬µÃ¦��¤�µ��µ�±°¦rÃ¤�Á¡«�µ¥�Å�o ¦́��µ¦¥°¤¦́��µ�°��r�µ¦°µ®µ¦Â¨³¥µ
­®¦́�°Á¤¦·�µ 

1.7.2 ¥µ¢eÂ�­Á�°Å¦�rÂ��¦́��¦³�µ���oral Finasteride) �º°�¥µ¦́��¦³�µ�Ä�oÄ��µ¦
¦́�¬µÃ¦��n°¤¨¼�®¤µ�Ã�Ä���µ��5 ¤·¨¨·�¦́¤�¹Ê�Å��n°ª́�Â¨³¥´�Å�o¦́��µ¦¥°¤¦́��µ�°��r�µ¦
°µ®µ¦Â¨³¥µ­®¦́�°Á¤¦·�µÄ��µ¦¦́�¬µÃ¦��¤�µ��µ�±°¦rÃ¤�Á¡«�µ¥Ä���µ��1 ¤·¨¨·�¦́¤�n°ª́� 

1.7.3 20%�¦�°�·¨µ°·��µÁ�¡µ³�̧É (20%Topical azelaic acid) �º°�¥µ�¸ÉÅ�o¦́��µ¦¥°¤¦́�
�µ�°��r�µ¦°µ®µ¦Â¨³¥µ­®¦́�°Á¤¦·�µÄ��µ¦¦́�¬µ­·ª��°��µ��́Ê�¥´�¤¸�»�­¤�´�·¥´�¥´Ê�Á°�Å�¤r�
Å¢ªr°́¨¢µ¦̧�́�Á�­��¹É�Á�}�­µÁ®�»�°�Ã¦��¤�µ��µ�±°¦rÃ¤�Á¡«�µ¥ 

1.7.4 Â°�Ã�¦Á����Androgen) �º°�±°¦rÃ¤��¨»n¤®�¹É��¸É¤¸���µ�­Îµ�´�Ä�ª��¦�¸ª·�Á­o�
�¤Ã�¥��·��¸É¤¸�ªµ¤­Îµ�´��º°Á�­Ã�­Á�°Ã¦�Â¨³�̧Á±�� ̧

1.7.5 Á­o��¤Ã�Á�È¤�̧É��Terminal hair ®¦º°�Non-vellus hair) �º°�Á­o��¤�¸É¤¸��µ�Ä®�n�
Á¤È�­¸Á�o¤���µ�Ä®�n�́Ê�Â�n�30 Å¤�¦°��¹Ê�Å� 

1.7.5.1 Á­o��¤ª·¨¨´­��Vellus hair) �º°�Á­o��¤�¸É¤¸��µ�Á¨È��Å¤n¤¸Á¤È�­¸���µ�Á¨È��ªnµ�
30�Å¤�¦°� 

1.7.5.2 Á­o��¤�¨oµ¥ª·¨¨´­��Vellus-like hair ®¦º°�Miniaturized hair) �º°Á­o��¤Ã�
Á�È¤�¸É�Å�o¦́�°·��·¡¨�°�±°¦rÃ¤��¨»n¤Â°�Ã�¦Á�� �ÎµÄ®oÁ­o��¤�¸É¤¸��µ�Ä®�n��¨µ¥Á�}�Á­o��¤�¸É¤¸
��µ�Á¨È��Å¤n¤¸Á¤È�­¸���µ�Á¨È��ªnµ�30 Å¤�¦°���¨oµ¥Á­o��¤ª·¨¨´­¤°��oª¥�µÁ�¨nµÅ¤n­µ¤µ¦�Â¥�
�´�Á­o��¤�¨oµ¥ª·¨¨´­Å�o�o°��́��·Ê�Á�ºÊ°Á¡ºÉ°Â¥���·�  
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���¸É�2 

���ª�ª¦¦��¦¦¤ 

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

1. Á­o��¤Â¨³°·��·¡¨�°�Â°�Ã�¦Á���n°Á­o��¤ 
2. Ã¦��¤�µ��µ�±°¦rÃ¤�Á¡«�µ¥Â¨³ª·�¸�¦³Á¤·��µ¦®¨»�¦nª��°�Á­o��¤� 
3. �µ¦¦́�¬µÃ¦��¤�µ��µ�±°¦rÃ¤�Á¡«�µ¥� 
4. �¦�°�·¨µ°·� 

2.1 Á­o��¤Â¨³°·��·¡¨�°�Â°�Ã�¦Á���n°Á­o��¤ 

Á­o��¤�°�¤�»¬¥rÁ�}�°ª́¥ª³®�¹É��¸É­µ¤µ¦��n��°��¹�°µ¥»�­»�£µ¡�°�Á�oµ�°�Á­o��¤�°̧�
�´Ê�¥´�¤¸®�oµ�¸É���j°�¦nµ��µ¥�µ��­µ¦Á�¤¸�Â­�Â���­Îµ®¦́�Ä�­´�ªr�¦³Á£�°ºÉ�Á­o��¤°µ�¤¸®�oµ�¸É
°ºÉ��Ç�Á�n��¹��¼�Á¡«�¦��oµ¤��j°��´�­¼�Á­¸¥�ªµ¤¦o°� �n°¤�¤Á¦·É¤Á�·��¹Ê�Ä��nª��¨µ¥Á�º°��¸É�2 �¹�
�o�Á�º°��¸É�3��°��µ¦�́Ê��¦¦£r�Á­o��¤Á­o��µ�Â¨³Á¨È��¸ÉÁ�·��́Ê�Â�nÄ��¦¦£rÁ¦̧¥�ªnµ�Á­o��¤¨µ�¼Ã��
(lanugo hair) Â¨³®¨»�¦nª��n°��¨°��3-4�­´��µ®r�Á­o��¤�¸ÉÁ�·��¹Ê�£µ¥®¨´�¤¸�2�¨´�¬�³��º°� 

1. Á­o��¤ª·¨¨´­�Á�}�Á­o��¤�µ��Ç�Å¤n¤¸Á¤È�­¸���µ�Å¤nÁ�·��30�Å¤�¦°��¥µª�¦³¤µ��
1-2 ¤·¨¨·Á¤�¦ Á�·��¹Ê�Â��Á­o��¤¨µ�¼Ã�� 

2. Á­o��¤Ã�Á�È¤®¦º°Á­o��¤�¸ÉÅ¤nÄ�nª·¨¨´­�Á�}�Á­o��¤��µ�Ä®�n�¤¸­¸Á�o¤���µ��́Ê�Â�n�
30�Å¤�¦°���¹Ê�Å�Â�n�Á�}�Á­o��¤Ã�Á�È¤�¸É��µ�Á¨È��(31-60 Å¤�¦°�), Á­o��¤Ã�Á�È¤�¸É��µ��¨µ��
(61-90 Å¤�¦°�) Â¨³�Á­o��¤Ã�Á�È¤�¸É��µ�Ä®�n�(>91Å¤�¦°�) ¤¸��µ�Á�¨¸É¥ 60 Å¤�¦°� Ä���
Á°Á�¸¥¤¸Á­o��¤�¨¤Á­o��nµ�«¼�¥r�¨µ��¦³¤µ� 120 Å¤�¦°� Â�nÄ����°Á�Á�¸¥���Caucasian) �³¤¸
Á­o��¤¦̧�Á­o��nµ�«¼�¥r�¨µ��¦³¤µ� 50-90 Å¤�¦°��(Gray, 2008)� 

Á­o��¤Ã�Á�È¤�¸ÉÂ�n�°°�Å�oÁ�}��Á­o��¤°Á���´ª¦r�(asexual hair) �º°Á­o����¦·Áª�«¸¦¬³��·Êª�
���¸ÉÂ����µ Â¨³Á­o��¤Á���´ª¦r��sexual hair)��º°Á­o����¦·Áª�®́ª®�nµª�¦́�Â¦o�®�ª�Â¨³®�oµ°� 

id2255343 pdfMachine by Broadgun Software  - a great PDF writer!  - a great PDF creator! - http://www.pdfmachine.com  http://www.broadgun.com 
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�¹É�Á­o��¤Á���´ª¦r�³Á�¨¸É¥��µ�Á­o��¤ª·¨¨´­ Á�}�Á­o��¤Ã�Á�È¤�¸ÉÃ�¥°·��·¡¨�°�±°¦rÃ¤�Á¡«�µ¥
Ä���nª�ª́¥¦»n� (­¤¥«��µ¦»ª·�·�¦¦́��µ, 2548)� 

Ã�¥���·Á­o��¤�°�¤�»¬¥r¤¸�¦³¤µ��100,000-150,000 Á­o��n°����ªµ¤®�µÂ�n��°�Á­o�
�¤�Á�¨¸É¥�118-350 Á­o��n°�µ¦µ�Á���·Á¤�¦ Ã�¥���°Á�Á�¸¥��³¤¸�ªµ¤®�µÂ�n��°��¤¤µ��¸É­»��
¦°�¨�¤µ�º°���°µ¢¦·�´��°Á¤¦·�´� �o°¥­»��º°��Á°Á�¸¥�Ã�¥���·¤¸�µ¦®¨»�¦nª��°�Á­o��¤Å¤nÁ�·��
100 Á­o��n°ª́�Ä����¸É¤¸�¦·¤µ��¤���·� 

�µ¦Á�·�Ã�Â¨³®¨»�¦nª��°�Á­o��¤�³Á�}�Å��µ¤ª��¦�¸ª·��°�Á­o��¤�ª��¦�¸ª·�®¨´��°��
Á­o��¤¤¸�3�¦³¥³��º°�¦³¥³°µ�µÁ���(anagen) ¦³¥³�µ�µÁ���(catagen) Â¨³ ¦³¥³�¸Ã¨Á���(telogen) 
Ã�¥Â�n¨³�nª��°�ª��¦�³�µ�Á�¸É¥ª�´�Â¨³Â�n¨³Á­o�Á�·�Ã�Å¤n¡¦o°¤�´� 

°µ�µÁ���Á�}�¦³¥³�¸ÉÁ­o��¤¤¸°µ¥»¥µª�µ��¸É­»��¤¸�µ¦Â�n��́ª­¦oµ�Á�¦µ�·���keratin) Â¨³
Á¤È�­¸�(melanin)�¦·¤µ�¤µ��£µ¥Ä�o�µ¦�ª��»¤�°�Á�°¤°¨Â���d¨µ �°��µ��̧ÊÁ�°¤°¨Â���d¨µ 
¥´��ª��»¤�µ¦°°�§��·Í�°�±°¦rÃ¤��n°Á­o��¤�Á­o��¤�³¤¸��µ�Ä®�n�¦µ��¤¨¹�Â¨³­¸Á�o¤�¸É­»��¤¸
�¦³¤µ��80-85%��°��Îµ�ª�Á­o��¤��®�́�«¸¦¬³�´Ê�®¤��°µ¥»�°�Á­o��¤¦³¥³�̧Ê�¦³¤µ��2-6 �e�
�µ��́Ê��³Á¦·É¤Á�oµ­¼n¦³¥³�µ�µÁ�� 

�µ�µÁ���Á�}�¦³¥³�¸ÉÁ­o��¤®¥»�Â�n��́ªÂ¨³®¥»�­¦oµ�Á¤È�­¸�¤¸�µ¦®��́ª�°��Á�°¤°¨Â�
��d¨µ¤¸�µ¦�µ¥�°�Á­o��¤Â¨³Á¨ºÉ°��¹Ê�¤µ�¸ÉÁ�µ³�°��¨oµ¤Á�ºÊ°°Á¦�Á�°Å¡Å¨��arrector pili 
muscle) ¤¸�¦·¤µ��1-2%��°��Îµ�ª�Á­o��¤��®�́�«¸¦¬³�´Ê�®¤��°µ¥»�°�Á­o��¤¦³¥³�̧Ê�¦³¤µ��
2-3 ­´��µ®r��µ��́Ê��³Á�oµ­¼n¦³¥³�¸Ã¨Á�� 

�¸Ã¨Á���Á�}�¦³¥³¡´�Ã�¥Á�°¤°¨Â���d¨µ�³�¦³�»o�Ä®o¤¸Á­o��¤Á�·��¹Ê�Ä®¤n�µ�¦µ���
Á�·¤��Îµ�ª��°�Á­o��¤¦³¥³�̧Ê¤¸�¦·¤µ��10-15% �°��Îµ�ª�Á­o��¤��®�́�«¸¦¬³�´Ê�®¤��°µ¥»�°�
Á­o��¤¦³¥³�̧Ê�¦³¤µ��2-3�Á�º°��(Paus, Peker & Sundberg, 2008; Randall, 2008) 
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�µ���Randall, V.A.  (2008).  Androgens and hair growth.  Dermatol Ther, 21(5), 318. 

£µ¡�̧É 2.1��ª��¦�¸ª·��°�Á­o��¤ 

�µ¦Á�¦·�Á�·�Ã��°�Á­o��¤°µ«´¥�{��́¥®¨µ¥°¥nµ� ±°¦rÃ¤�Á�}��{��́¥®�¹É��¸É­Îµ�´��Ã�¥Á�¡µ³
±°¦rÃ¤��¨»n¤Â°�Ã�¦Á���Á�}�±°¦rÃ¤�­Îµ�´�Ä��µ¦Á�·�Ã�®¦º°®¨»�¦nª��°�Á­o��¤�±°¦rÃ¤��¨»n¤
�̧Ê¤¸®¨µ¥��·���µ¦°°�§��·Í�°�Â°�Ã�¦Á���¸É°ª́¥ª³°ºÉ��Á�n���¨oµ¤Á�ºÊ°��³�́��´��́ª¦́�Â°�Ã�¦
Á��Ã�¥�¦�Â�n�¸ÉÁ­o��¤�³Á�¨¸É¥�Á�}�±°¦rÃ¤��¸É°°�§��·ÍÅ�o¤µ��ªnµ�n°��́��´��́ª¦́�Â°�Ã�¦Á�� 

±°¦rÃ¤��¸É¤¸�ªµ¤­Îµ�´��n°Á­o��¤¤µ��º°Á�­Ã�Á�°Ã¦�Â¨³�̧Á±�� ̧�¹É�¤¸§��·ÍÂ¦��ªnµ�Ã�¥
±°¦rÃ¤��´Ê�­°��́��´��́ª¦́�Â°�Ã�¦Á���¸ÉÁ�¨¨r�n°¤�¤��µ¦°°�§��·Í�°�±°¦rÃ¤��́��¨nµªÂ���nµ�
Å��µ¤�ÎµÂ®�n��°�Á­o���Ä�¦nµ��µ¥ (paradoxical effect of androgen)�Á­o����¦·Áª�Ä�®�oµ�
®�oµ°��Á®�º°®́ª®�nµª�Â¨³¦́�Â¦o�±°¦rÃ¤��¨»n¤Â°�Ã�¦Á���³�¦³�»o�Ä®oÁ­o��¤ª·¨¨´­�¨µ¥Á�}��
Á­o��¤Ã�Á�È¤�¸ÉÄ��µ��¦��´��oµ¤Á­o��¤�¦·Áª�«¸¦¬³�±°¦rÃ¤��¨»n¤Â°�Ã�¦Á���³�¦³�»o�Ä®o� 

Á­o��¤Ã�Á�È¤�¸É�¨µ¥Á�}�Á­o��¤�¨oµ¥ª·¨¨´­ �ÎµÄ®o��µ��°�Á­o��¤Á¨È�¨���ªµ¤®�µÂ�n�
�°�Á­o��¤Ã�¥¦ª¤¨�¨�Â¨³®¨»�¦nª�Ä��¸É­»�Â¨³Â°�Ã�¦Á��Å¤n¤¸°·��·¡¨�n°���µ�(Paus et al., 
2008; Randall, 2008) 
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2.2 Ã¦��¤�µ��µ�±°¦rÃ¤�Á¡«�µ¥Â¨³�µ¦�¦³Á¤·��µ¦® »̈�¦nª��°�Á­o��¤ 

2.2.1 Ã¦��¤�µ��µ�±°¦rÃ¤�Á¡«�µ¥ 
Ã¦��¤�µ��µ�±°¦rÃ¤�Á¡«�µ¥�®¦º°Á¦̧¥�ªnµ�male balding, male pattern alopecia�Á�}��¤

¦nª�Â��Å¤n¤¸Â�¨Á�}���non-scarring alopecia)�¤¸�µ¦�ÎµÁ�·�Ã¦�Â���n°¥Á�}��n°¥Å��Á�·¤Á�ºÉ°ªnµÁ�}�
°·��·¡¨�°�¥¸�Á�̧É¥ªÂ�n�{��»�´�¡�ªnµ�¤¸�{��́¥�µ¦Á�·�¦nª¤�µ�®¨µ¥�{��́¥Á�n��±°¦rÃ¤���µ¦¤¸�¦³ª́�·
�¦°��¦́ª�Á¡«Â¨³°µ¥»�Ä�Á¡«�µ¥¡�Å�o�n°¥Â¨³¦»�Â¦��ªnµÁ¡«®�·��¡�Ä����°Á�Á�¸¥�¤µ��ªnµ
��Á°Á�¸¥Â�nÄ��{��»�´�¡�ªnµ°́�¦µ�µ¦Á�·�Ã¦��̧ÊÅ¤n�nµ��´� (Damkerng Pathomvanich et al., 2002)  

�́��¸É�¨nµªÅ��oµ��o�±°¦rÃ¤��¨»n¤Â°�Ã�¦Á��¤¸®¨µ¥��·��Á°�Å�¤r�¸ÉÁ�¨¸É¥�±°¦rÃ¤��¨»n¤
Â°�Ã�¦Á���¸É­Îµ�´��º°­·�Á�È�Á��µÁ±�Á°­�̧ (17ß-HSD), Á°�Å�¤rÅ¢ªr°́¨¢µ¦̧�́�Á�­, Á°�Å�¤r°Ã¦
¤µÁ�­��aromatase enzyme���³¡�ªnµ®µ�¤¸Á°�Å�¤rÅ¢ªr°́¨¢µ¦̧�́�Á�­�¤µ��¹Ê���ÎµÄ®o¤¸�µ¦Á�¨¸É¥�Â�¨�
�µ�Á�­Ã�­Á�°Ã¦�Á�}��̧Á±��¸Ä��¦·¤µ�¤µ�Â¨³�µ¦¤¸£µª³�¸É¤¸�µ¦�Îµ�µ��°�Á°¤Å�¤r°Ã¦¤µÁ�
­¨�¨��ÎµÄ®o¤¸�µ¦Á�¨¸É¥��µ�Á�­Ã�­Á�°Ã¦�Á�}�Á°­Ã�Á����estrogen)�Å�o¨�¨�¦nª¤�´��{��́¥
­»��oµ¥�º°�µ¦¤¸�́ª¦́�Â°�Ã�¦Á��Á¡·É¤�¹Ê���µ¦¤¸�{��́¥�´Ê��3��o°�́��¨nµª¡�Ä��¦·Áª�®�́�«¸¦¬³�¸É¤¸
�¤�µ� (Canguven & Burnett, 2008)  

±°¦rÃ¤��¸É¤¸°·��·¡¨�n°�µ¦Á�¨¸É¥�Â�¨��°�Á­o��¤°¥nµ�¤µ��º°�Á�­Ã�­Á�°Ã¦�Â¨³�̧
Á±��¸Á�­Ã�­Á�°Ã¦� Á�¨¸É¥�Á�}��̧Á±��¸ Ã�¥Ä�oÁ°�Å�¤rÅ¢ªr°́¨¢µ¦̧�́�Á�­Ä�¦³¥³°µ�µÁ���
Á°�Å�¤rÅ¢ªr°́¨¢µ¦̧�́�Á�­�³¤¸�ªµ¤­µ¤µ¦��Îµ�µ�Á�}��3-8 Á�nµ�°�¦³¥³�¸Ã¨Á�� (Price, 1975) 

±°¦rÃ¤��̧Á±��¸°°�§��·Í�́��´��́ª¦́�Â°�Ã�¦Á���¸ÉÁ�°¤°¨Â���d¨µ®¦º°Á�°¤°¨�¸��¸É
�n°¤�¤�®¨´��µ��́Ê�Á�oµÅ�Ä��·ªÁ�¨¸¥­Â¨³­¦oµ�­µ¦�¸É°°�§��·ÍÄ®oÁ­o��¤�́��̧Ê 
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�µ� Sawaya, M.E.  (1998).  Novel agent for the the treatment of alopecia.  Dermatol Ther, 
17(4), 278. 

£µ¡�̧É 2.2���¨Å��µ¦°°�§��·Í�°�Â°�Ã�¦Á���¸ÉÁ�°¤°¨Â��d¨µ®¦º°Á�°¤°¨�¸� 

1. ¨�¦³¥³Áª¨µ�°�¦³¥³°µ�µÁ�� 
2. Á¡·É¤¦³¥³¨µÁ���r (latent phase) ®¦º°¦³¥³�¸Ã�Á���(ketogen� �¹É�Á�}�¦³¥³®¨´�

¦³¥³��¸Ã¨Á��®¨»����¹�¦³¥³°µ�µÁ���°��¹Ê�Ä®¤n��ÎµÄ®oÁ­o��¤�́��¨nµª�Á¨È�¨���µ�¨��Â¨³®¨»�
¦nª��(Messenger et al., 2008)�Ã�¥Ä��¼o�¸É¤¸�¦³ª́�·�¦°��¦́ª�³¤¸�ªµ¤Åª¤µ��ªnµ�����· (Haber, 
2006; Randall, 2008) 
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�µ� Haber, R. S.  (2006).  Pathogenesis and Medical therapy of male and female pattern hair 
loss.  In R. S. Haber & , D. B. Stough (Eds.), Hair transplantation (p.3). China: Elsevier 

 Saunders. 

£µ¡�̧É 2.3��¤·�·Á�°Å¦Á��´É��°�Á­o��¤®¨´��µ�Å�o¦́�°·��·¡¨�°�Â°�Ã�¦Á�� 

Á°�Å�¤rÅ¢ªr°́¨¢µ¦̧�́�Á�­Ä�¦nµ��µ¥¤�»¬¥r¤¸­°���·���º°���·��¸É®�¹É��¡��¸É�·ª®�́� (skin) 
Á­o��¤�n°¤�¤ �n°¤Å�¤´� �́� Å� �n°¤¨¼�®¤µ���¨·��̧Á±��¸�¦·¤µ��1/3 �°��̧Á±��¸�´Ê�®¤�Â¨³
��·��¸É­°� ¡��¸É�n°¤¨¼�®¤µ� �n°¤­¦oµ��ÊÎµÁ¨¸Ê¥�°­»�· �n°�Îµ°­»�· �n°¤�¤ �́� �¨·��̧Á±��¸�¦·¤µ��
2/3 �°��̧Á±�� ̧�´Ê�®¤� (Canguven & Burnett, 2008)  

¡�ªnµÁ°�Å�¤rÅ¢ªr°́¨¢µ¦̧�́�Á�­��·��¸É 1 Â¨³ 2 Â¨³�́ª¦́�Â°�Ã�¦Á�� ¡��¸É�¦·Áª��n°¤
�¤�oµ�®�oµ«¸¦¬³¤µ��ªnµ�oµ�®¨´�«¸¦¬³ (Chen et al., 2002) �¹É�Á�oµÅ�o�´��µ¦�ÎµÁ�·�Ã¦��°�Ã¦�
�¤�µ��µ�±°¦rÃ¤�Á¡«�µ¥  

�µ¦�ÎµÁ�·�Ã¦��¤�µ��µ�±°¦rÃ¤�Á¡«�µ¥Â�n��µ¤¦³���°¦rª¼��±µ¤·¨�́���Norwood-
Hamilton system) °°�Á�}��7 ¦³�́��Ã�¥¤¸�µ¦�µ��°�Á­o��¤�oµ�®�oµÂ¨³�µ��¦·Áª��¨µ�«¸¦¬³
���¹�¤¸�µ¦�µ��´Éª�Ç��́�£µ¡�¸É���� 
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�µ����Oslen, E.A.  (2001).  Feamale pattern hair loss.  JAm Acad Dermatol, 45(suppl), S72. 

£µ¡�̧É�2.4 �Ã¦��¤�µ��µ�±°¦rÃ¤�Á¡«�µ¥Â�n��µ¤¦³���°¦rª¼��±µ¤·¨�́� 

¦³�́��¸É I��Á­o��¤®�µ���·�Å¤n¤¸Â�ª¦n��°�Á­o��¤ 
¦³�́��¸É II  Á¦·É¤¤¸�µ¦�°¥¦n��°�Â�ª�¤Á�oµÅ��µ¤�¤´��´Ê��2 �oµ��Â�n®nµ��µ�Â�ª�¸É¨µ�

¦³®ªnµ�¦¼®¼��´Ê� 2 �oµ�Á�·��ªnµ�3 Á���·Á¤�¦ 
¦³�́��¸É III  ¤¸�µ¦�°¥¦n��°��¤Á�oµÅ��µ¤�¤´��´Ê��2 �oµ�¤µ��¹Ê�Â¨³°µ�¤¸�µ¦�°¥¦n��°�

Â�ª�¤�¦·Áª��¨µ�®�oµ�µ�Á¨È��o°¥ 
¦³�́��¸É III  ¤¸�¤¦nª�¤µ��¸É�¨µ��¦³®¤n°¤�Ã�¥¤¸�µ¦�°¥¦n��°�Â�ª�¤�¦·Áª��¤´�Á¨È��o°¥ 
¦³�́��¸É IV  «¸¦¬³Á�·��¹Ê�Å�Â�ª�µ¤�¤´�Â¨³®�oµ�µ�¤µ��¦nª¤�´��¤�¦·Áª��¦³®¤n°¤

�µ�¨��Â�n¥´�¤¸Â���¤®�µ�´Ê�°¥¼n¦³®ªnµ��¦·Áª��¤�µ��´Ê��2�Â®n� 
¦³�́��¸É V  Â���¤�¸É�´Ê�°¥¼n¦³®ªnµ��ÎµÂ®�n��¤�µ��´Ê��2�Â��¨� 
¦³�́��¸É VI  �¦·Áª��¸ÉÅ¤n¤¸�¤�oµ�®�oµÂ¨³�¨µ��¦³®¤n°¤�¥µ¥¤µ���´� Â�n¥´�¤¸Á­o��¤Ã�

Á�È¤�¸ÉÄ��¦·Áª��´Ê��2 Â®n��̧ÊÁ�·��ªnµ�100 Á­o�  
¦³�́��¸É�VII  «¸¦¬³Å¤n¤¸�¤Á�º°��´Ê�®¤��Ã�¥¤¸�¤Á®�º°Â�ª®¼�´Ê��2 �oµ��Â¨³�oµ�®¨´�Á�}�

¦¼�Á�º°�¤oµ ¥´�¤¸�µ¦Â�n��¤�µ�Â���µ¤�oª¥°́�¬¦�Á° Á¦·É¤�µ��µ¦�°¥¦n��°�Â�ª�¤�µ�®�oµ�µ�
Å��¨µ��¦³®¤n°¤Ã�¥Å¤n¤¸Â�ª�¤���·�´Ê� Á¦̧¥��¤�µ�Â���̧ÊÃ�¥Á�·¤�a �n°�oµ¥��³¡�Á¡¸¥� IIIa  
IVa�Â¨³�Va Á�nµ�́Ê�Å¤n¡��µ¦Â�n��a Ä�¦³�́� VI Â¨³�VII Á�ºÉ°��µ�Å¤n­µ¤µ¦�Â¥��ªµ¤Â���nµ�
�°��VI�Â¨³�VII  �´��VIIa Â¨³ VIIa�(­¤¥«��µ¦»ª·�·�¦¦́��µ, 2548)�� 
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2.2.2 �µ¦�¦³Á¤·��µ¦®¨»�¦nª��°�Á­o��¤ 
�µ¦�¦³Á¤·��µ¦®¨»�¦nª��°�Á­o��¤�Â�n�°°�Á�}��3�ª·� ̧
2.2.2.1 ª·�¸�¸ÉÅ¤n¤¸�µ¦�µ�Á�È���Non-invasive method) Á�n���µ¦��­°�Â±¦r¡¼¨�(hair 

pull test) �µ¦�́�Á­o��¤�n°ª́���daily hair count) �µ¦�¦ª��oª¥�¨o°�Á�°Ã¤­Ã��Â¨³ª·�̧Ã°Á�°
Ã¤­Ã����dermoscopy Â¨³�videodermoscopy) �µ¦�nµ¥£µ¡Ã�¥¦ª¤ (global photograph) �µ¦
�¦ª��oª¥Ã¢Ã��¦·Ã�Â�¦¤��phototrichogram) 

1. �µ¦��­°�Â±¦r¡¼¨� 
�ÎµÃ�¥�µ¦�¹�Á­o��¤¦³®ªnµ��·Êª�¸ÊÂ¨³�·Êª�¨µ��´��·ÊªÃ�j��¦́Ê�¨³�20-60 Á­o���µ�

Ã���¤�Å¤n�¦³�µ��®µ�¦nª�Á�·��10% �º°ªnµ�·����·Â¨³Å¤n�ª¦­¦³�¤�n°��Îµ�µ¦��­°��̧Ê�1 ª́� 
�µ¦��­°��̧Ê�³�°��ªµ¤¦»�Â¦�Â¨³�ÎµÂ®�n��°��¤¦nª��Á­o��¸É®¨»�¤´�Á�}�°µ�µÁ���¡�Ä®o
�¨�ª�Ä���¸Ã¨Á��Á°¢¨¼Áª̧¥¤�(telogen effluvium), °µ�µÁ���Á°¢¨¼Áª̧¥¤��anagen effluvium) �¨»n¤
°µ�µ¦¨¼­°µ�µÁ����loose anagen syndrome) ¦³¥³Á¦·É¤�o��°�Ã¦��¤�µ��µ�±°¦rÃ¤�Á¡«�µ¥�
�early case of androgenetic alopecia) ¦³¥³®¨´��°�Ã¦�°Ã¨¡·Á�¸¥�Â°Á¦̧¥�µ��advanced case of 
alopecia areata) Ã�¥�oµÁ�}��¸Ã¨Á���Á°¢¨¼Áª̧¥¤��³¤¸�¤¦nª��´Éª�Ç�Â�nÃ¦��¤�µ��µ�±°¦rÃ¤�Á¡«
�µ¥��³¤¸�¤¦nª��¦·Áª��¸É�µ�Á�nµ�́Ê��°¥nµ�Å¦�È�µ¤ª·�¸�̧ÊÁ�ºÉ°�º°Å�o�o°¥��oµÄ®o�¨¨�Ä�¦µ¥�¸É­�­´¥�
�ª¦­º��o�ª·�¸°ºÉ�Á¡·É¤Á�·¤ 

2. �µ¦�́�Á­o��¤�n°ª́�� 
Ã�¥Ä®o�¼o�iª¥Á�È�Á­o��¤�´Ê�®¤��Á�n��¸ÉÂ�¦��®¨´�°µ��ÊÎµ�Á�È��»�ª́�Á�}�Áª¨µ�7 ª́��

Ã�¥���·�³¦nª�Å¤nÁ�·� 100�Á­o��n°ª́�Ä����¸É¤¸�¦·¤µ��¤���·�Â¨³�ÎµÁ­o��¤�¸É¦nª�Å��¦ª�¨´�¬�³
¨ÎµÁ­o��¤��hair shaft) �¦³Á�µ³�¤ (hair bulb) Á¡ºÉ°Â¥��¸Ã¨Á���Á°¢¨¼Áª̧¥¤ °µ�µÁ���Á°¢¨¼Áª̧¥¤
¦³¥³¦»�Â¦��°�Ã¦�°Ã¨¡·Á�¸¥�Â°Á¦̧¥�µ�¸ÉÁ�}�Â���¦³�µ¥��active diffuse alopecia areata��ª·�¸�̧Ê¤¸
�ªµ¤�nµÁ�ºÉ°�º°�o°¥Â¨³Ä�oÁª¨µ�µ��Â�nÁ�}�ª·�¸�¸É�̧�¸É�¼o�iª¥�³�·��µ¤�¨�µ¦¦́�¬µ�oª¥�́ªÁ°� 

3. �µ¦�nµ¥£µ¡Ã�¥¦ª¤ 
Á�}��µ¦�nµ¥¦¼�«¸¦¬³�4�¤»¤��º°��¨µ�«¸¦¬³��vertex) Â�ª�¦� �midline / top scalp) 

�oµ�®�oµ��frontal) �oµ��oµ��(temporal) ¤´��Îµ�n°�Â¨³­·Ê�­»��µ¦¦́�¬µ�Â¨³Ä�oÁ�È�¦³�́��µ¦
�¦³Á¤·���seven point rating scale) Â�n�Á�}��+3,+2,+1,0,-1,-2,-3 (�Îµ�ª��¤Á¡·É¤¤µ��.¨�¨�¤µ�)
Ä��µ¦�¦³Á¤·��¨ (Canfield, 2008; Drurat &  Saraogi, 2009)  

4. �µ¦�¦ª��oª¥�¨o°�Á�°Ã¤­Ã��Â¨³ª·�̧Ã°Á�°Ã¤­Ã��� 
Ã�¥�´ÉªÅ��³�¥µ¥Å�o 20-70 Á�nµ�Â�nª·�̧Ã°Á�°Ã¤­Ã��Ä��{��»�´�­µ¤µ¦��¥µ¥Å�o

�¹��1000 Á�nµ�¤¸�¦³Ã¥��rÄ��µ¦ª·�·��´¥Ã¦��°��·ª®�́�Â¨³�¤�Á�n��¼­³Á�È��´Ê�®�́��Îµ¡¦oµÂ¨³¦°�
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Á­o����(epidermal/perifollicular scale)�¦¼Á�d��°��°�Á­o��� (follicular ostium) �ªµ¤®¨µ�®¨µ¥
�°�¨ÎµÁ­o��¤�(hair shaft diversity) Á­o��¤�¸É¤¸¨´�¬�³�¨oµ¥Á�¦ºÉ°�®¤µ¥��Ä���exclamation-mark 
hair)�Ä�Ã¦��¤�µ��µ�±°¦rÃ¤�Á¡«�µ¥¡�¨´�¬�³���µ�Á­o��¤�¸É®¨µ�®¨µ¥��hair diameter 
diversity���n��°�ªnµ¤¸�µ¦�ÎµÁ�·�Ã¦��°�Ã¦��¤�µ��µ�±°¦rÃ¤�Á¡«�µ¥ �¦µª±µÃ¨��Brown halo) 
�¸É¦°�¦¼Á�d��°�Á­o�����perifollicular ostium) ��µ��¦³¤µ� 1�¤·¨¨·Á¤�¦ ¡��ÎµÂ®�n�Á¨È��Ç��¸ÉÅ¤n
¤¸�¤�¹Ê��(erase-like area) Á�}��Îµ�ª�¤µ��Â­���¹�¦³¥³¨µÁ���r�¸É�µ� ®�́�«¸¦¬³­¸Á�o¤��Scalp 
pigmentation) �µ��µ¦Ã��Â­�Â���¥´�°µ�¡�Á¥¨Ã¨��°���yellow dot)Å�oÄ��¦�¸�¸É¡��Ã¦��¤�µ�
�µ�±°¦rÃ¤�Á¡«�µ¥¦nª¤�´�°Ã¨¡·Á�¸¥�Â°Á¦̧¥�µ�°·��°��·Ã��(alopecia areata incognito) (Drurat &  
Saraogi, 2009) 

¤¸�µ¦«¹�¬µ�oª¥�¨o°�Á�°Ã¤­Ã��Ä�Ã¦��¤�µ��µ�±°¦rÃ¤�Á¡«�µ¥Ä���Á°Á�¸¥�
¡�ªnµÄ���Á°Á�¸¥¡�¨´�¬�³�¸ÉÁ®¤º°��´��º°��µ�Á­o��nµ�«¼�¥r�¨µ�¤¸�ªµ¤®¨µ�®¨µ¥��hair 
diameter diversity) ¤µ��ªnµ 20% ¨´�¬�³Á¡°¦·Å¡¨µ��peripilar sign)Ã�¥°µ�­´�Á��¥µ�Á�ºÉ°��µ�­¸
�¤�´�®�́�«¸¦¬³Ä�¨oÁ�¸¥��´�Â¨³�»�­¸Á®¨º°� �¹É�Ã�¥�´ÉªÅ�¡�Ä�°Ã¨¡·Á�¸¥�Â°Á¦̧¥�µ��alopecia 
areata�Å�o�n°¥�ªnµ(Inui, Nakajima & Itami, 2009; Tosti & Duque-Estrada, 2010)  

5. �µ¦�¦ª��oª¥Ã¢Ã��¦·Ã�Â�¦¤ 
­µ¤µ¦��¦ª��ªµ¤®�µÂ�n��°�Á­o��¤��hair density) �ªµ¤®�µ�°�Á­o����

(hair thickness), �ªµ¤¥µª�°�Á­o��¤��hair length), °́�¦µ�µ¦Á�·�Ã��°�Á­o��¤��linear growth 
rate) Ã�¥ª́��¸Éª́�Â¦��Â¨³ª́�°̧��¦́Ê�ª́��¸É3  

�{ ��» �´ �¤¸ ª· �¸ �°��¦µ­� Á°�±µ��r �Ã¢Ã��¦· Ã�Â�¦¤� �contrast-enhanced 
phototrichogram) Ã�¥¥o°¤­¸�Îµ�¸É�¤Á¡ºÉ°Ä®o¤¸�ªµ¤Â���nµ��´�Á���´�®�́�«¸¦¬³Â¨³ª́�Á­o��¤ª·¨¨´­
Å�o�nµ¥�¹Ê� 

2.2.2.2 ª·�¸�¸É¤¸�µ¦�µ�Á�È�Á¨È��o°¥��Semi-invasive method) Á�n���µ¦�¦ª�Â±¦r¡¨´��¦·
Ã�Â�¦¤�hair-pluck trichogram) �µ¦�¦ª�¥¼�·�Â°Á¦̧¥�¦·Ã�Â�¦¤ (unit area trichogram / UAT) 

1. �µ¦�¦ª�Â±¦r¡¨´���¦·Ã�Â�¦¤� 
Ä�o°µ¦rÁ�°Á¦̧¥¨�Â�¨¤¡r��arterial clamp) ¡´��oª¥¥µ��¦³�»�Á­o��¤ 60-80 Á­o��µ¤

Â�ªÁ­o��¤�Ã�¥Å¤n­¦³�¤�5 ª́��n°���­°��®¨´��µ��́Ê��Îµ�¤�¸ÉÅ�o�́��1��¤.�Á®�º°�¨°�®»o¤¦µ�
�¤ (root sheath)��µ��́Ê��Îµ¤µÁ¦̧¥���Â�n�­Å¨�rÂ�oª Â¨³�́�Á­o��¤¦³¥³°µ�µÁ��Â¨³�¸Ã¨Á��� 
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2. �µ¦�¦ª�¥¼�·�Â°Á¦̧¥�¦·Ã�Â�¦¤ 
Ã�¥Á�¸¥��ÎµÂ®�n��°�®�́�«¸¦¬³ÅªoÂ¨³�¹�Á­o��¤Â�n¨³Á­o��µ¤Â�ª�¤�ª·�¸�̧Ê�Îµ

Ä®o­µ¤µ¦�¦¼o�ªµ¤®�µÂ�n��°�Á­o��¤Â¨³��µ��°�Á­o��¤�oª¥�Á�ºÉ°��µ��µ¦�¦ª�Â±¦r¡¨´���¦·
Ã�Â�¦¤Á�}�ª·�¸�¸ÉÁ�È��Å¤n­µ¤µ¦�ª́��Á­o��¤ª·¨¨´­Å�o�Â¨³�ÎµÄ®oª��¦�¤Á�¨¸É¥� 

2.2.2.3 ª·�¸¤¸�µ¦�µ�Á�È���Invasive method) Á�n���µ¦�́��·Ê�Á�ºÊ°®�́�«¸¦¬³��scalp 
biopsy) 

1. �µ¦�́��·Ê�Á�ºÊ°®�́�«¸¦¬³ 
�ª¦ª́��´Ê��µ¦�́��·Ê�Á�ºÊ°Â�ª��µ���horizontal) Â¨³Â�ª�́Ê���vertical section) Á­o�

�nµ�«¼�¥r�¨µ�°¥nµ��o°¥�4 ¤·¨¨·Á¤�¦�¨¹��4 ¤·¨¨·Á¤�¦�¹��ÎµÂ®�n�Å�¤´��Â�nÄ���Á°Á�¸¥°µ�¨¹��¹� 5.5 
¤·¨¨·Á¤�¦�¤¸Á­o��¤ 35-40 Á­o��n°Á­o��nµ�«¼�¥r�¨µ��4 ¤·¨¨·Á¤�¦ °́�¦µ­nª��¸ÉÅ¤nÄ�nª·¨¨´­�n°Á­o��¤
ª·¨¨´­Á�nµ�´� 7:1�Ä�Ã¦��¤�µ��µ�±°¦rÃ¤�Á¡«�µ¥�¡�¨´�¬�³¤¸�µ¦Á�¨¸É¥�Â�¨�°¥nµ��n°Á�ºÉ°�
�°�Á­o��¤�¸ÉÅ¤nÄ�nª·¨¨´­�¨µ¥Á�}�Á­o��¤�¨oµ¥ª·¨¨´­��Progressive miniaturization) ¤¸�ªµ¤
®¨µ�®¨µ¥�°���µ�Á­o��nµ�«¼�¥r�¨µ��°�Á­o��¤ Á¡°¦·¢°¨¨·�¼¨µ�Å¢Ã�¦­·­��Perifollicular 
fibrosis) ¡�Å�o�40%, °́�¦µ­nª�Á­o��¤�¸ÉÅ¤nÄ�nª·¨¨´­�n°Á­o��¤ª·¨¨´­�o°¥�ªnµ�4:1 (Drurat & 
Saraogi, 2009; El-Domyati, Attia, Saleh & Abdel-Wahab, 2009) 

2.3 �µ¦¦́�¬µÃ¦��¤�µ��µ�±°¦rÃ¤�Á¡«�µ¥ 

�µ¦¦́�¬µÃ¦��¤�µ��µ�±°¦rÃ¤�Á¡«�µ¥¤¸�µ¦¦́�¬µÃ�¥�µ¦�µ¥µ�¦́��¦³�µ�¥µ��µ¦
�nµ�́��¨¼��¤ 

2.3.1 �µ¦¦́�¬µÄ�¦¼�Â��¥µ�µÂ¨³¥µ¦́��¦³�µ�¥µ 
¥µ�¸ÉÅ�o¦́��µ¦¦́�¦°��µ�°��r�µ¦°µ®µ¦Â¨³¥µÂ®n�­®¦́�°Á¤¦·�µ�¸ÉÄ�oÄ�Á¡«�µ¥�¤¸�2 ��·���º° 

2.3.1.1 2 - 5% Å¤�°��·�·¨�µÁ�¡µ³�¸É 
Å�o¦́��µ¦¦́�¦°��µ�°��r�µ¦°µ®µ¦Â¨³¥µÂ®n�­®¦́�°Á¤¦·�µÄ®oÄ�oÅ�o�´Ê�Á¡«�µ¥Â¨³

®�·��¸É¤¸ °µ¥»Á�·��18��e�¦¼�Â���2%�Å¤�°��·�·¨�µÁ�¡µ³�¸É Å�o¦́��µ¦¦́�¦°�Ä��e 1988 Â¨³ 5%� 
Å¤�°��·�·¨�µÁ�¡µ³�¸ÉÅ�o¦́��µ¦¦́�¦°�Ä��e�1997 (Wood, 1999)  

 Á�·¤¥µ��·��̧ÊÄ�¦¼�Â��¦́��¦³�µ��Îµ¤µ¦́�¬µÃ¦��ªµ¤�́�Ã¨®·�­¼��°°�§��·Í¨�
�ªµ¤�́�Ã¨®·�Ã�¥�¥µ¥®¨°�Á¨º°�Â���Â�n¦¼�Â��¥µ�µÁ�¡µ³�¸É­Îµ®¦́�¦́�¬µÃ¦��¤�µ��µ�
±°¦rÃ¤�Á¡«¥´�Å¤n�¦µ��¨Å��¸ÉÂ�n�´��¸É�Â�nÁ�ºÉ°ªnµÁ¡·É¤¦³¥³°µ�µÁ��Â¨³�¥µ¥��µ��°�Á­o��¤
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�¨oµ¥ª·¨¨´­�Ä®o�¨�µ¦¦́�¬µ�¦³¤µ��30% �°��¼oÄ�o�(De Villez, 1985)�Ã�¥�³¤¸�¤¦nª�Á¡·É¤�¹Ê�
Ä��nª� 2-8 ­´��µ®rÂ¦�®¨´�¦́�¬µÁ�ºÉ°��µ�Á¡·É¤�µ¦Á�·�Ã��°�Á­o��¤�¨oµ¥ª·¨¨´­� �¸É¤¸ª��¦�¸ª·�­´Ê�
Â¨³�³¤¸�µ¦¦nª��°�Á­o��¤®¨´��µ�®¥»��µ¥µ�4-8 Á�º°� (Olsen et al., 2006)  

 Ã�¥�´ÉªÅ�Å¤�°��·�·¨�µÁ�¡µ³�¸É Á�}�­µ¦�¸ÉÅ¤n���́ªÁ¤ºÉ°Ã��Â­���photo-unstable) �¹�
�ÎµÁ�}��o°��¦¦�»�ª��¹�Â­��¦¼�Â��®¥�Ä®o�¨�µ¦¦́�¬µ�̧ªnµÂ���¸�¡n��Á�ºÉ°��µ�­´¤�́­®�́�
«¸¦¬³�̧�ªnµ�­µ¦�¸É�­¤�´�Å¤�°��·�·¨Â¨oª���́ª�¸É­»��º°��ÊÎµ 25% �¦·¤µ�¦�n°�¦·¤µ�¦�°�¡¸°̧�̧�300 
(25% v/v PEG 300) 25%��¦·¤µ�¦�n°�¦·¤µ�¦�°�Ã¡¦¡·¨¸��Å�¨�°¨��25% v/v propylene glycol) 
(Chinnian & Asker, 1996) ®¨´��µ°µ�¤¸�µ¦¦³�µ¥Á�º°�Á�¡µ³�¸É�µ��́ª¡µ��vehicle) Á�·���·�·¦·¥µ
�µ¦Â¡o�(allergic reaction) �µ�Å¤�°��·�·¨®¦º°Ã¡¦¡·¨¸��Å�¨�°¨�®¦º°Á�·���·�·¦·¥µ�µ¦Â¡o®¨´�
Ã��Â­�Â����photoallergic reaction)��µ�Å¤�°��·�·¨�(Ebner & Müller, 1995)� 

¤¸�¨�µ¦��¨°�¡�ªnµ�µ¦Ä�o¥µ 5% Å¤�°��·�·¨�µÁ�¡µ³�¸É¤¸�¦³­·��·�¨Á®�º°�ªnµ Ä�
�µ¦¦́�¬µÃ¦��¤�µ��µ�±°¦rÃ¤�Á¡«�µ¥�Á¤ºÉ°Á�¸¥��´��2%�Å¤�°��·�·¨�µÁ�¡µ³�¸É��¸É�48�­´��µ®r�
Â�n�µ¦¦³�µ¥Á�º°��¸É�·ª®�́��È¡�¤µ��ªnµÁ�n��´��(Oslen et al., 2005) 

2.3.1.2 ¥µ¢eÂ�­Á�°Å¦�rÂ��¦́��¦³�µ� 
  Å�o¦́��µ¦¦́�¦°��µ�°��r�µ¦°µ®µ¦Â¨³¥µÂ®n�­®¦́�°Á¤¦·�µÄ®oÄ�oÁ�¡µ³Ä�Á¡«�µ¥

°µ¥»¤µ��ªnµ�18��e Ã�¥�¨Å�¥´�¥´Ê�Á°�Å�¤rÅ¢ªr°́¨¢µ¦̧�́�Á�­��·��¸É 2 Â¨³¡�ªnµ­µ¤µ¦�¥´�¥´Ê���·�
�¸É1 Å�o�®µ�¦́��¦³�µ�Á�}�Áª¨µ�µ��°̧��´Ê�¤¸�µ¦��¨°�Ä�®¨°���¨°�¡�ªnµ¥µ¢eÂ�­Á�°Å¦�r
Â��¦́��¦³�µ���µ�­¼�­µ¤µ¦�¥´�¥´Ê�Á°�Å�¤rÅ¢ªr°́¨¢µ¦̧�́�Á�­��·��¸É 1 Å�o (Walsh, Dunn & 
James, 1995)� 

 Á�·¤Ä�oÁ�}�¥µ¦́�¬µÃ¦��n°¤¨¼�®¤µ�Ã���benign prostatic hyperplasia) Ä���µ�Á¦·É¤�o�
�¸É 5�¤·¨¨·�¦́¤�n°ª́��Â�n­Îµ®¦́���µ�¦́�¬µÄ�Ã¦��¤�µ��µ�±°¦rÃ¤�Á¡«�µ¥Ä�o�1�¤·¨¨·�¦́¤�n°ª́��
��µ� 1�¤·¨¨·�¦́¤�n°ª́��̧Ê­µ¤µ¦�¥´�¥´Ê��̧Á±��¸�¸É®�́�«¸¦¬³�(scalp DHT��Å�o�64% Â¨³¥´�¥´Ê��̧Á±��¸�
Ä�Á¨º°� (serum DHT)Å�o�68%�(Sinclair, 2005)�¤¸�o°®oµ¤Ä�oÄ�Á¡«®�·�Â¨³�o°�ª¦¦³ª́�Ä��µ¦Ä®o
Á¡«®�·��́�¥µ®¦º°Â�n�¥µ�Á�ºÉ°��µ�°µ��¼��¹¤Á�oµ�¦³Â­Á¨º°�Â¨³®µ�¤¸�µ¦�́Ê��¦¦£r��³¤¸Ã°�µ­
Á�·��ªµ¤�·����·¦³��­º�¡´��»r�°��µ¦�Á¡«�µ¥Å�o� 

 ¤¸�µ¦��¨°�Ã�¥Ä�o¥µ¢eÂ�­Á�°Å¦�rÂ��¦́��¦³�µ���µ��nµ��Ç (0.01, 0.05, 0.2, 1, 
5 ¤·¨¨·�¦́¤�n°ª́�)�Â¨³�¦ª�ª́�¦³�́��̧Á±��¸Ä�Á¨º°�Â¨³®�́�«¸¦¬³�¡�ªnµ��µ�¦́��¦³�µ�Á�·��
0.2 ¤·¨¨·�¦́¤�n°ª́�­µ¤µ¦�¨�¦³�́��̧Á±��¸�¸É®�́�«¸¦¬³Â¨³�̧Á±��¸Ä�Á¨º°�Å�o °¥nµ�¤¸�́¥­Îµ�´�Â¨³
¦³�́��̧Á±��¸�¸É¨�¨�Â�¦�́��µ¤��µ��°�¥µ¢eÂ�­Á�°Å¦�rÂ��¦́��¦³�µ��¸ÉÄ�o (Drake et al., 
1999) 
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 �°��µ��̧Ê¤¸¥µ¦́��¦³�µ��¸É°°�§��·Í¥´�¥´Ê�Á°�Å�¤rÅ¢ªr°́¨¢µ¦̧�́�Á�­�´Ê���·��¸É�1 
Â¨³ 2 Â�n¥´�Å¤nÅ�o¦́��µ¦¦́�¦°��µ�°��r�µ¦°µ®µ¦Â¨³¥µÂ®n�­®¦́�°Á¤¦·�µÄ®oÄ�oÄ��µ¦́�¬µÃ¦�
�¤�µ��µ�±°¦rÃ¤�Á¡«�µ¥�Á�n��¥µ�¼�µ­Á�°Å¦�rÂ��¦́��¦³�µ� �¹É�¥°¤¦́�Ä��µ¦Ä�oÄ�Ã¦��n°¤
¨¼�®¤µ�Ã��¸É��µ��0.05 ¤·¨¨·�¦́¤�n°ª́��¤¸§��·Í�3 Á�nµÄ��µ¦¥´�¥´Ê�Á°�Å�¤rÅ¢ªr°́¨¢µ¦̧�́�Á�­��·�
�¸É�2 Â¨³�100 Á�nµÄ��µ¦¥´�¥´Ê�Á°�Å�¤rÅ¢ªr°́¨¢µ¦̧�́�Á�­��·��¸É 1 

 ¤¸�µ¦��¨°�Á�¦̧¥�Á�¸¥��µ¦¦́��¦³�µ�¥µ¢eÂ�­Á�°Å¦�r 5 ¤·¨¨·�¦́¤�n°ª́�Á�¸¥��´�
¦́��¦³�µ�¥µ�¼�µ­Á�°Å¦�r 2.5 ¤·¨¨·�¦́¤�n°ª́�Ä��¼o�iª¥Ã¦��¤�µ��µ�±°¦rÃ¤�Á¡«�µ¥�¡�ªnµ
�¨»n¤¦́��¦³�µ�¥µ�¼�µ­Á�°Å¦�rÄ®o�¦³­·��·�¨Á®�º°�ªnµ�¸É�12�Â¨³ 24�­´��µ®r��¹�Á�}��µ¦­�́�­�»�
ªnµÁ°�Å�¤rÅ¢ªr°́¨¢µ¦̧�́�Á�­��·��¸É 1 Â¨³ 2 ¤¸���µ��n°�µ¦Á�·�Ã¦��¤�µ��µ�±°¦rÃ¤�Á¡«�µ¥Â�n
Á�ºÉ°��µ��¦¹É��¸ª·��°�¥µ�µ�Â¨³¤¸�¨�oµ�Á�¸¥�¤µ��ªnµ¥µ¢eÂ�­Á�°Å¦�rÂ��¦́��¦³�µ� �¹�¥´�Å¤n
�¼��Îµ¤µÄ�oÄ��µ¦¦́�¬µÃ¦��¤�µ��µ�±°¦rÃ¤�Á¡«�µ¥�(Olsen et al., 2006) 

 Á�ºÉ°��µ�¥µ�µ¦�¦·®µ¦¥µ¢eÂ�­Á�°Å¦�rÁ�}�¦¼�Â��¥µ¦́��¦³�µ��¹�¤¸Ã°�µ­Á�·��¨
�oµ�Á�¸¥��n°¦³��¦nµ��µ¥Å�o�µ��µ¦¥´�¥´Ê�Á°�Å�¤rÅ¢ªr°́¨¢µ¦̧�́�Á�­��·��¸É 2 �¸É�ÎµÂ®�n�°ºÉ��Á�n��
�n°¤¨¼�®¤µ� �n°�Îµ°­»�·��n°¤­¦oµ��ÊÎµÁ¨¸Ê¥�°­»�·Ã�¥¤¸�µ¦��¨°�Ä®o¦́��¦³�µ�¥µ¢eÂ�­Á�°Å¦�r
Â¨³¥µ®¨°�®¨´��µ��́Ê�­°��µ¤�international index of erectile function (IIEF)�Â¨³ male sex 
function ¡�ªnµ¤¸�·����·£µª³�µ¦Â�È��́ª�°�°ª́¥ª³Á¡«��erectile dysfunction)Ä��¼o�¸É¦́��¦³�µ�
¥µ¢eÂ�­Á�°Å¦�r°¥nµ�¤¸�́¥­Îµ�´� (Canguven & Burnett, 2008) ¤¸�µ��µ¦«¹�¬µ�¸ÉÅ¤n¡�ªnµ
­¤¦¦�£µ¡�µ�Á¡«Á�¨¸É¥�Â�¨� (Tosti et al., 2004)  

 ¥´�¤¸­µ¦°ºÉ��Ç��¸ÉÄ�o¦́�¬µÃ¦��¤�µ��µ�±°¦rÃ¤�Á¡«�µ¥Â¨³Å�o�¨�̧Â�nÅ¤nÅ�o¦́��µ¦
¦́�¦°��µ�°��r�µ¦°µ®µ¦Â¨³¥µÂ®n�­®¦́�°Á¤¦·�µ�Á�n� 

2.3.1.3 ¢eÂ�­Á�°Å¦�r�µÁ�¡µ³�¸É �topical finasteride) 
¤¸�µ¦��¨°�Ä�o¥µ�0.005% ¢eÂ�­Á�°Å¦�r�µÁ�¡µ³�¸ÉÄ��¼o�iª¥Ã¦��¤�µ��µ�±°¦rÃ¤�

Á¡«�µ¥�¡�ªnµÅ¤n¤¸�µ¦Á�¨¸É¥�Â�¨�°¥nµ�¤¸�́¥­Îµ�´��µ�­�·�·Â�n�¨Á�}��¸É�nµ¡°Ä�­Îµ®¦́��¼o�iª¥ 
(Mazzarella et al., 1997)  

  Ä��¦³Á�«Å�¥�Ã�¥�»¯µ¨��¦�r¤®µª·�¥µ¨´¥¤¸�µ¦��¨°�Ä�o�0.5% ¢eÂ�­Á�°Å¦�r�µ
Á�¡µ³�¸É�Ä��¼o�µ¥Å�¥�¸ÉÁ�}�Ã¦��¤�µ��µ�±°¦rÃ¤�Á¡«�µ¥�¡�ªnµ�Îµ�ª�Á­o��¤Á¡·É¤�¹Ê�°¥nµ�¤¸
�́¥­Îµ�´���µ�­�·�·�¸É�3 Á�º°�®¨´��µ¦¦́�¬µ (¡·��µ�­·��·Á�¦·��´¥, 2545)�� 

 ¥´�¤¸�µ¦«¹�¬µÂ��¥o°�®¨´��°�Ã¦�¡¥µ�µ¨¦µ¤µ�·��̧Ã�¥Á�¦̧¥�Á�¸¥��¨»n¤�¼o�iª¥�3�
�¨»n¤�º°��¨»n¤�¸É1 Å�o�3%�Å¤�°��·�·¨�µÁ�¡µ³�¸É��¨»n¤�¸É 2 Å�o¥µ�µ�¸É¤¸­nª��­¤�°��3% Å¤�°��·�·¨
¦nª¤�´� 0.1%�¢eÂ�­Á�°Å¦�rÂ¨³�¨»n¤­»��oµ¥Å�o¦́�¥µ¢eÂ�­Á�°Å¦�rÂ��¦́��¦³�µ�¦nª¤�´��3% 
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Å¤�°��·�·¨�µÁ�¡µ³�¸É®¦º°¥µ�µ�¸É¤¸­nª��­¤�°��3% Å¤�°��·�·¨¦nª¤�´� 0.1% ¢eÂ�­Á�°Å¦�r�
¡�ªnµ�¨»n¤�¸ÉÅ�o¦́�¥µ�µ�¸É¤¸­nª��­¤�°��3%�Å¤�°��·�·¨¦nª¤�´� 0.1%�¢eÂ�­Á�°Å¦�r�Ä®o
�¨�µ¦¦́�¬µÄ�¨oÁ�¸¥��´��¨»n¤Å�o¦́�¥µ¢eÂ�­Á�°Å¦�rÂ��¦́��¦³�µ�¦nª¤�´��3% Å¤�°��·�·¨�µ
Á�¡µ³�¸É®¦º°¥µ�µ�¸É¤¸­nª��­¤�°��3% Å¤�°��·�·¨¦nª¤�´� 0.1%�¢eÂ�­Á�°Å¦�rÂ¨³�̧�ªnµ�µ¦Ä�o
¥µ�µ�3%�Å¤�°��·�·¨Á¡¸¥���·�Á�̧¥ª�Ã�¥�¦³Á¤·��µ�£µ¡�nµ¥�(Somyot  Charuwichitratana, 2005) 

2.3.1.4 �¦�ª·�µ¤·�Á°��µÁ�¡µ³�¸É (topical tretinoin) 
  ¡�ªnµ¤¸�́ª¦́��¦�ª·�µ¤·�Á°��retinoic acid receptor) �¸É®¨µ¥­nª��°��n°¤�¤��¨Å��µ¦

°°�§��·ÍÁ�ºÉ°ªnµÁ¡·É¤�µ¦�Îµ�µ��°��¦µ��¨¼�µ¤·�Á�­��transglutaminase activity)�¨��µ¦Á�¨¸É¥�Â�¨�
�°�Á��°¨�Á�¨¨r (differentiation�of�basal cell) ¨��µ¦­¦oµ��°¦r�·Å¢�r�Á°�ª·¨°���cornified envelop 
formation) ­¦oµ�Ã�¦��Â¢�Á�°¦r�(growth factor)�Â¨³Á¡·É¤�µ¦�¼��¹¤Å¤�°��·�·¨�µÁ�¡µ³�¸É (Bergfeld, 
1998)� 

  �µ¦�­¤¦ª¤�´�Å¤�°��·�·¨�µÁ�¡µ³�¸É�³�ÎµÄ®o�µ¦�¼��¹¤Å¤�°��·�·¨�µÁ�¡µ³�¸É�̧
�¹Ê��¦³¤µ� 3 Á�nµ�¤¸�µ¦��¨°�Ã�¥Ä�o 0.025% �¦�ª·�µ¤·�Á°�µÁ�¡µ³�¸ÉÁ�¸¥��´��0.5%�Å¤�°�
�·�·¨�µÁ�¡µ³�¸ÉÂ¨³Á�¸¥��´�¥µ�­¤¦³®ªnµ��0.025% �¦�ª·�µ¤·�Á°Â¨³�0.5% Å¤�°��·�·¨�µ
Á�¡µ³�¸É�(combined 0.025% topical tretinoin with 0.5% topical minoxidil) �µª́�¨³�2��¦́Ê��¡�ªnµ
�µ¦�µ¥µ�­¤Ä®o�¨�̧�ªnµ�µ¥µ�0.025%��¦�ª·�µ¤·�Á°�µÁ�¡µ³�¸É®¦º°�0.5% Å¤�°��·�·¨�µÁ�¡µ³�¸É
��·�Ä�Á¡¸¥���·�Á�̧¥ª (Bazzano et al., 1986)� 

 �°��µ��̧Ê¥´�¤¸�µ¦�Îµ¥µ�­¤¦³®ªnµ� 5%�Å¤�°��·�·¨Â¨³�0.01%��¦�ª·�µ¤·�Á°�µ
Á�¡µ³�¸É�(combined 5% topical minoxidil with 0.01% topical tretinoin) Ã�¥�µª́�¨³�¦́Ê�Á�¸¥��´��
5%�Å¤�°��·�·¨�µÁ�¡µ³�¸É�µª́�¨³�2��¦́Ê�Ä®o�¦³­·��·�¨Ä�¨oÁ�¸¥��´��´Ê�­°��¨»n¤Â�n¥µ�­¤
¦³®ªnµ� 5%�Å¤�°��·�·¨Â¨³�0.01% �¦�ª·�µ¤·�Á°�µÁ�¡µ³�¸É�­µ¤µ¦�¨��ªµ¤�¸ÉÄ��µ¦�µÁ®¨º°
ª́�¨³�¦́Ê�Å�o�Â�nÄ��¨»n¤�̧Ê°µ�¤¸�ªµ¤Á­¸É¥��¸É�³Á�·��µ¦¦³�µ¥Á�º°��·ª®�́�Á¡·É¤�¹Ê�¤µ�ªnµ�µ¦�µ¥µ
��·�Á�̧¥ª�(Shin, Won, Lee, Kwon, Kim & Eun, 2007) 

  ¤¸¦µ¥�µ��µ¦�µ¥µ�­¤¦³®ªnµ�Å¤�°��·�·¨Â¨³�¦�ª·�µ¤·�Á°�µÁ�¡µ³�¸É �Ä® �o
�¨�µ¦¦́�¬µ�¸É«¸¦¬³�oµ�®�oµ�̧�ªnµ�µ¦Ä�oÅ¤�°��·�·¨�µÁ�¡µ³�¸ÉÁ¡¸¥�°¥nµ�Á�̧¥ª�(Walsh et al., 
1995) 

2.3.1.5 �µª��µ¨r¤Á¤�Ã��(Saw palmetto)  
   °°�§��·Í¥´�¥´Ê�Á°�Å�¤rÅ¢ªr°́¨¢µ¦̧�́�Á�­��·��¸É�1 Â¨³�2 �(Chen et al., 2002) Ã�¥¤¸
°��r�¦³�°�®¨´�Á�}��¦�Å�¤´�°·É¤�́ªÂ¨³Å¤n°·É¤�́ª®¨µ¥��·��Á�n���¦�Å¨Ã�Á¨°·� �¦�Å¨Ã�Á¨�·
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��¦�¨°¦·��(lauric acid)��¦�¤·­¦·­�·��(mysteric acid)�¤¸�µ¦��¨°�ªnµ­µ¤µ¦�¨���̧Á±��¸Ä�Á¨º°�
Å�o�(Klatz & Goldman, 2003) 

2.3.1.6 �¦�Å�¤´�Ã°Á¤�µ 3 Â¨³�¦�Å�¤´�Ã°Á¤�µ�6 
°°�§��·Í¥´�¥´Ê�Á°�Å�¤rÅ¢ªr°́¨¢µ¦̧�́�Á�­��·��¸É®�¹É�Â¨³­°��(Chen et al., 2002) 

Â¨³¨��µ¦°́�Á­��nµ��Ç��¸É°µ�Á�}�­µÁ®�»�°�Ã¦�¦nª¤�°�Ã¦��¤�µ��µ�±°¦rÃ¤�Á¡«�µ¥�Á�n��
£µª³®¨°�Á¨º°�®́ªÄ��̧��£µª³Å�¤´�Ä�Á¨º°�­¼��Á�}��o�� 

 ¤¸��¨°�Ã�¥Ä®o¦́��¦³�µ��ÊÎµ¤´�Ã�¦µ�Â¨³�ÊÎµ¤´��¨µÁ�}�¦³¥³Áª¨µ�4�Á�º°��¡�ªnµ¤¸
��µ�Á�¨¸É¥�°�Á­o��¤��ªµ¤®�µÂ�n��°�Á­o��¤�´Ê�®¤�Â¨³Á­o��¤�¸ÉÅ¤nÄ�nª·¨¨´­Á¡·É¤�¹Ê�°¥nµ�¤¸
�́¥­Îµ�´��µ�­�·�·�¸É�16�­´��µ®r�(�´��µ��r�°�́���¼¨, 2553) 

2.3.1.7 �¦�°�·¨µ°·� 
  �°��µ�­µ¦�́��¨nµª�oµ��o���¦�°�·¨µ°·�Å�o¦́��µ¦¦́�¦°��µ�°��r�µ¦°µ®µ¦Â¨³¥µ

Â®n�­®¦́�°Á¤¦·�µÄ��µ¦¦́�¬µ­·ª�Á�}�­µ¦��·�®�¹É��¸É¤¸�»�­¤�´�·®¨µ¥°¥nµ�Â¨³¤¸�»�­¤�´�·Ä�
�µ¦¥´�¥´Ê�Á°�Å�¤rÅ¢ªr°́¨¢µ¦̧�́�Á�­�(Akamatsu, Komura, Asada, Miyachi & Niwa, 1991)��¹É�Á�}�
Á°�Å�¤r­Îµ�´��¸ÉÁ�¨¸É¥�Á�­Ã�­Á�°Ã¦�Ä®oÁ�}��̧Á±��¸ �¹É�Á�}�±°¦rÃ¤�­Îµ�´��¸É�ÎµÄ®oÁ�·�Ã¦��¤
�µ��µ�±°¦rÃ¤�Á¡«�µ¥�Ä��nµ��¦³Á�«¤¸�µ¦�¨·�Á�}�¦¼�Â��Ã¨�´É��Îµ®�nµ¥Á¡ºÉ°¦́�¬µÃ¦��¤�µ�
�µ�±°¦rÃ¤�Á¡«�µ¥�Â�n­Îµ®¦́�Ä��¦³Á�«Å�¥¤¸�Îµ®�nµ¥¦¼�Â���¦̧¤�¸É�ªµ¤Á�o¤�o��20%��ºÉ°
�µ��µ¦�oµ��º°�20% ­�·�°Á¦���20% Skinoren®) Ä�oÄ��µ¦¦́�¬µ­·ª�¦°¥�Îµ�µ��µ¦°́�Á­�Â¨³ jµ�
(Breathnach et al., 1984)� 

2.3.2  �µ¦¦́�¬µÃ�¥�µ¦�nµ�´��¨¼��¤Ä�Ã¦��¤�µ��µ�±°¦rÃ¤�Á¡«�µ¥ 
�µ¦�nµ�́��¨¼��¤Ä�Ã¦��¤�µ��µ�±°¦rÃ¤�Á¡«�µ¥­µ¤µ¦��ÎµÄ��¼o�iª¥�¸É¤¸�µ¦�ÎµÁ�·�Ã¦�

Ä��»�¦³�́��°�¦³���°¦rª¼��±µ¤·¨�́� �¸É¤¸�ÎµÂ®�n��¸É�³�́�Á­o��¤°°�Å��¨¼���donor site) �¸É�̧�¹É�
Á�}��¦·Áª��oµ¥�°¥�(occipital area) Â�n¤´�¡·�µ¦�µÄ�¦³�́��o� (grade II-IV) �°�Ã¦��¤�µ��µ�
±°¦rÃ¤�Á¡«�µ¥�¸ÉÄ®o�¨Å¤nÁ�}��¸É�nµ¡°Ä�®¨´��µ5%Å¤�°��·�·¨�µÁ�¡µ³�¸ÉÂ¨³¦́��¦³�µ�¢eÂ�
­Á�°Å¦�r�Á�}�Áª¨µ�1 �e®¦º°¡·�µ¦�µ�µ¦¦́�¬µÃ�¥�µ¦�nµ�́��¨¼��¤¦nª¤�´��µ¦¦́�¬µÃ�¥¥µÂ�nÂ¦�
Ä�¦³�́�®¨´���grade V-VII) �°�Ã¦���Baba et al., 2003)�Ã�¥®ª́��¨®¨´��nµ�́��¨¼��¤Ä®o�¤Á�}�
�¦¦¤�µ�·�Ä�¨oÁ�¸¥��n°�¦́�¬µÂ¨³�¨�oµ�Á�¸¥��o°¥­»� 

¤¸�µ¦¡´��µ�µ¦�nµ�́��¨¼��¤®¨µ¥ª·�¸�µ�Á�·¤Ä�o­Â���µ¦r��¡´��r��¦µ¢��standard punch 
graft)�Â¨³�¤·�·Â¨³Å¤Ã�¦�¦µ¢¢d~���mini / micro grafting)��¹É�Ä®o�¨�µ¦¦́�¬µ�¼Å¤nÁ�}��¦¦¤�µ�·� 
�{��»�´��·¥¤ª·�¸��µ¦�nµ�́��¨¼��¤Â��¢°¨¨·�¼¨µ�¥¼�·���follicular unit hair transplantation/FUT) 
¤µ��¸É­»���Á�ºÉ°��µ��¼Á�}��¦¦¤�µ�·¤µ��ªnµ�2�ª·�¸Â¦��Ã�¥�´ÉªÅ�­µ¤µ¦��ÎµÅ�o�1,500 � 2,500 ¥¼�·� 
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�n°�¦́Ê��¹Ê�°¥¼n�´��ÎµÂ®�n��¸É�³�́�Á­o��¤°°�Å��¨¼�Â¨³�¦·Áª��¸É�o°��µ¦¦́�¬µ�Ã�¥�¨¼��¤�Ä®o
�ªµ¤®�µÂ�n��°�Á­o��¤®¨´��µ¦¦́�¬µ�¦³¤µ��20-30 �¦µ¢�n°�µ¦µ�Á���·Á¤�¦®¦º°Á�nµ�´� 50%�
�°��ªµ¤®�µÂ�n����·�Á�ºÉ°��µ��µ¦��Â���oª¥�µ¦¦́�¬µ�¦³¤µ� 50% �º°ªnµÁ¡¸¥�¡°Ä®o�¼Á�}�
�¦¦¤�µ�·�Å¤n�ÎµÄ®o�ÎµÂ®�n��¸É¥oµ¥Å��¨¼� (recipient site)�¤¸�ªµ¤®�µÂ�n�Â¨³Á�·�£µª³Á­o��¤®¨»�
¦nª��µ��µ¦�µ�Á¨º°��(shock loss) Â�nÁ­o��¤�ÎµÂ®�n��¸É¥oµ¥Å��¨¼��°̧��´Ê�¥´�Á�}��µ¦Á�È��ÎµÂ®�n��¸É
�³�́�Á­o��¤°°�Å��¨¼�­Îµ¦°�ÅªoÄ�°�µ��®µ��¼o�iª¥¤¸�µ¦�ÎµÁ�·�Ã¦�Â¥n¨�Ä��¦·Áª�°ºÉ��Ç�®¦º°
�ÎµÁ�}��o°��nµ�́��¨¼��¤Á¡·É¤Á�·¤Ä�°�µ�� 

Â�n��µ¦�nµ�́���µ¦�nµ�́��¨¼��¤Â��¢°¨¨·�¼¨µ�¥¼�·��°°�Á�}�°̧� 2 ª·�¸�¹Ê�°¥¼n�´�ª·�¸Á�È�
�ÎµÂ®�n��¸É�³�́�Á­o��¤°°�Å��¨¼� 

2.3.2.1 ª·�¸­�¦·��±µ¦rÁª­�·���Strip harvesting technique)  
Á�}�ª·�¸�µ¦�́�®�́�«¸¦¬³�¦·Áª��oµ¥�°¥ �µ¤Â�ª��µ��´�Å¦�¤�¸É�oµ¥�°¥ Â¨³Á¥È�

�d�Ä®oÅ�o��µ��¤�¸É�́�¤µÁ¡¸¥�¡°�¸É�³��Â���¦·Áª��¸É�¤�µ�Ã�¥�¦³Á¤·��ªµ¤¥º�®¥»n��°�®�́�
«¸¦¬³�¦·Áª���oµ¥�°¥�n°��nµ�́�Â¨³�Îµ¤µÂ¥�Á­o��¤£µ¥Ä�o�¨o°��»¨�¦¦«�rÅ�oÂ�n¨³¢°¨¨·�¼¨µ�¥¼
�·���follicular unit) Â¨³�Îµ¤µ�¨¼��¸É�¦·Áª��¤�µ���o°Á­¸¥�º°¤¸Ã°�µ­Á�·�Â�¨Á�}�Ä��ÎµÂ®�n��oµ¥
�°¥Â¨³Å¤n­µ¤µ¦��ÎµÅ�o®µ��®�́�«¸¦¬³�¦·Áª��oµ¥�°¥Å¤n¥º�®¥»n���o°�̧�º°�nµÄ�o�nµ¥�o°¥�ªnµ�Ä�o
Áª¨µ�Îµ�o°¥�ªnµ�(Shapiro & Callender, 2008) 

2.3.2.2 ª·�¸¢°¨¨·�¼¨µ�¥¼�·��Á°�Â�¦��´���Follicular unit extraction)  
®¦º°Á¦̧¥�ªnµ�µ¦�nµ�́��¨¼��¤Â��Å¤n¤¸Â�¨Á�}��(scarless technique) Á�}�ª·�¸�µ¦�Îµ

�µ��¡´��r���µ��1�Á���·Á¤�¦��sharp 1mm. punch) Ã�¥Å¤n�o°��́�®�́�«¸¦¬³�¦·Áª��oµ¥�°¥�Â��
ª·�¸Â¦��µ��́Ê��¹��Îµ¤µ�¨¼��¦·Áª��¸É�¤�µ���o°Á­¸¥�º°�¤¸Ã°�µ­Á�·��»��nµ���hypopigmented dot) �¸É
�ÎµÂ®�n��µ��¡´��r�Â¨³Á�}�®́���µ¦�¸ÉÄ�oÁª¨µ�µ���ÎµÂ�n¨³�¦́Ê�Å�oÄ��¦·¤µ�Å¤n¤µ��Á�ºÉ°��µ�
°µ«´¥�´�¬³Ä��µ¦�Îµ�¹�¤¸�nµÄ�o�nµ¥­¼��ªnµ �o°�̧�º°Å¤n¤¸Â�¨Á�}� (Rass, Harris & Bernstein, 2006)  

  �µ¦�nµ�́��¨¼��¤¤¸�µ¦®¨´�¡·�µ¦�µÂ���nµ�Ä�Â�n¨³Á�ºÊ°�µ�· Á�n����Á°Á�¸¥¤¸
�¦³Ã®¨�«¸¦¬³�oµ�®�oµÂ¨³�oµ¥�°¥�¸ÉÂ���¤¸Ä�®�oµ�¨¤��ÎµÄ®o�¦³Á¤·�Å¦�¤�oµ�®�oµÄ®o�¼Á�}�
�¦¦¤�µ�·Å�o¥µ�  

  �°��µ��̧ÊÂ�n¨³Á�ºÊ°�µ�·Â¤o�³¤¸�Îµ�ª��°�¢°¨¨·�¼¨µ�¥¼�·��n°�µ¦µ�Á���·Á¤�¦Á�nµ�´�
Â�n�Îµ�ª�Á­o��¤Ä�¢°¨¨·�¼¨µ¥¼�·� ��Á°Á�¸¥�o°¥�ªnµ���°Á�Á�¸¥� °́�¦µ�1.7: 2 Ä���Á°Á�¸¥¤¸�µ¦
��Á�¥�oª¥Á­o��¤�¸É®�µÂ¨³­¸Á�o¤��ÎµÄ®o®¨´��nµ�́��¨¼��¤Ä���Á°Á�¸¥��¼Á�}��¦¦¤�µ�·�Â¤oªnµ­¸�°�
®�́�«¸¦¬³�´�­¸�¤�³�nµ��´��(Damkerng Pathomvanich, 2006)  
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 ¤¸¦µ¥�µ��µ¦Ä�o 5%Å¤�°��·�·¨�µÁ�¡µ³�¸É®¨´��µ¦�nµ�́��¨¼��¤ �³Á¡·É¤�ªµ¤®�µÂ�n�
�°�Á­o��¤�Á¦n�°́�¦µ�µ¦Á�·�Ã��°��n°¤�¤�¸É�nµ�́��¨¼�Â¨³¥º�Áª¨µ�µ¦®¨»�¦nª��°�Á­o��¤�
(Avram, et al., 2002)�Â¨³�µ¦¦́��¦³�µ�¢eÂ�­Á�°Å¦�r 1�¤·¨¨·�¦́¤�n°ª́��¸É�n°��nµ�́��¨¼��¤�4 
­´��µ®r���¹� 48�­´��µ®r®¨´��nµ�́��¨¼��¤ �³�ÎµÄ®oÁ­o��¤¦°��¦·Áª��¸É�nµ�́��¨¼�¤¸�ªµ¤
®�µÂ�n��°�Á­o��¤Á¡·É¤�¹Ê��(Leavitt et al., 2005)  

 Á­o��¤�¸É�nµ�́��¨¼��³¤¸�µ¦®¨»�¦nª�Ä��3 Á�º°�Â¦�®¨´��nµ�́�Â¨³�³�¹Ê�Ä®¤n�¦³¤µ��
3-6�Á�º°��Á®È��¨�µ¦¦́�¬µ�´�Á��Â¨³���¸É�¦³¤µ��1 �e®¨´��µ¦�nµ�́�� 

2.4 �¦�°�·¨µ°·�� 

�¦�°�·¨µ°·� (1,7-hepatanedicarboxylic acid, H2O.C(CH2)7.CO2H)�Á�}���¦�Å�¤´�°·É¤�́ª 
Å��µ¦r�°��·¨·��¸É¤¸Á�oµ�µ¦r�°�°³�°¤Á¦̧¥��́ªÂ�ª�¦���straight-chained 9 carbon atom saturated 
dicarboxylic acid)��ÊÎµ®�́�Ã¤Á¨�»¨Á�nµ�´��188.22 �¦́¤ �¼�Á¤�µ�°Å¨�rÃ�¥ª·�¸Á��µ°°��·Á��´É� 
�Ğ-oxidation��Ä�Á�¨¨r��60% �¼��´�°°��µ��{­­µª³Ä��12 �´ÉªÃ¤� 

­µ¤µ¦�¡�Å�oÄ�°µ®µ¦Á�n���oµª­µ¨¸ �oµªÅ¦�r��oµª�µ¦rÁ¨¥r�Â¨³­¦oµ�Å�oÄ�¦nµ��µ¥�µ��Ã¤
Ã��µ¦r�°��·¨·��Â°�·���monocarboxylic acid) Â¨³�¦�Å�¤´�Å¤n°·É¤�́ª�µ���·�Á�n���¦�Å¨Ã�Á¨
°·�Â¨³�¦�Å¨Ã�Á¨�·� �¹É��¦��´Ê�­°�Á�}�­nª��¦³�°��°�Á¥ºÉ°®»o¤Á�¨¨r��°��µ�§��·Í¥´�¥´Ê�
Á°�Å�¤r 

Å¢ªr°́¨¢µ¦̧�́�Á�­��·��¸É 1 Â¨oª��¦�°�·¨µ°·�¥´�¤¸�»�­¤�´�·¥´�¥´Ê�Á°�Å�¤rÅ�Ã¦�·Á�­,�
§��·Í�Îµ¨µ¥Á�¨¨rÃ�¥�nµ��µ¦¥´�¥´Ê�Å¤Ã�¦�°�Á�¦¸¥¨�°°��·Ã�¦¸�´�Á�­ (anti-mitochondrial 
oxidoreductase) ¥´�¥´Ê�Â���¸Á¦̧¥Â¨³¥´�¥´Ê��µ¦°́�Á­��Ã�¥¤¸�µ¦�Îµ¤µÄ�o¦́�¬µ¦°¥�Îµ�µ��µ¦°́�Á­��
 jµ� 

¤¸¦µ¥�µ�ªnµ¦́�¬µ¤³Á¦È�Á¤È�­¸�¸ÉÅ¤n�¦µ��o��ÎµÁ�·��(malignant melanoma of unknown 
origin)Ã�¥Ä�oÂ���¸�Á�oµ®¨°��ÊÎµÁ®¨º°�¦nª¤�´��µ¦Á°µ�n°¤�ÊÎµÁ®¨º°�°°��¡�ªnµÅ¤n�¨´�Á�}��ÊÎµ�¸É�
3.5 �e�(Breathnach et al., 1984) 

�¨Å��µ¦°°�§��·Í¥´�¥´Ê�Á°�Å�¤rÅ¢ªr°́¨¢µ¦̧�́�Á�­��·��¸É1 Ã�¥Â¥n��ÎµÂ®�n��¸ÉÂ���́�
�°�Á°�Å�¤r��·��̧Ê��competitive NADPH-binding site of  5-á reductase enzyme) (Chen et al., 
2002) 

­�́�­�»�Ã�¥�µ¦��¨°�Ä�®¨°���¨°�Ã�¥Ä�o�·ª®�́��¸É�¨µ¥°ª́¥ª³Á¡«Á�È��µ¥°µ¥»�2-
3 Á�º°�Á�}�Â®¨n��°�Á°�Å�¤rÅ¢ªr°́¨¢µ¦̧�́�Á�­��·��¸É®�¹É��¤¸­µ¦�́Ê��o�Á�}�Á�­Ã�­Á�°Ã¦�
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Â¨³Â�� ��­°�Ã�¥Á�·¤�¦�°�·¨µ°·��¸É�ªµ¤Á�o¤�o��nµ��Ç�Â¨³�¼�µ¦�Îµ�µ��°�Á°�Å�¤rÅ¢ªr
°́¨¢µ¦̧�́�Á�­��·��¸É1 �µ�°o°¤Ã�¥ª́��¦·¤µ��̧Á±��¸Â¨³Á°Å�°°¨­r��Adiols) �¸ÉÁ�·��¹Ê��¡�ªnµ
�¦�°�·¨µ°·�Á¦·É¤¥´�¥´Ê��µ¦�Îµ�µ��°�Á°�Å�¤rÅ¢ªr°́¨¢µ¦̧�́�Á�­��·��¸É 1 �́Ê�Â�n�ªµ¤Á�o¤�o��0.2 
¤·¨¨·Ã¤¨�n°¨·�¦Â¨³¥´�¥´Ê�Å�o 98%��¸É�ªµ¤Á�o¤�o��3 ¤·¨¨·Ã¤¨�n°¨·�¦ (0.565 ¤·¨¨·�¦́¤�n°¤·¨¨·¨·�¦) 
(Stamatiadis et al., 1988) 

 
�µ�  Stamatladis et al.,  (1988).  Inhibition of 5-alpha reductase activity in human skin by Zinc 

and Azelaic acid.  Br J Dermatol, 119(5), 629. 

£µ¡�̧É�2.5  �µ¦�Îµ�µ��°�Á°�Å�¤rÅ¢ªr°́¨¢µ¦̧�́�Á�­�Ä�¦³�́��ªµ¤Á�o¤�o��nµ��°��¦�°�·¨µ°·� 

  �{��»�´��̧Ê�20%��¦�°�·¨µ°·��µÁ�¡µ³�¸ÉÅ�o¦́��µ¦¦́�¦°��µ�°��r�µ¦°µ®µ¦Â¨³¥µ Â®n�
­®¦́�°Á¤¦·�µÄ��µ¦¦́�¬µ­·ª�Ä��¦³Á�«Å�¥¤¸�¦�°�·¨µ°·��¤¸�Îµ®�nµ¥Ä�¦¼�Â���ªµ¤Á�o¤�o� 
20% �¦�°�·¨µ°·��µÁ�¡µ³�¸É�¤¸¦¼�Â���ÊÎµ¤´�Ä��ÊÎµ��oil in water emulsion) �ªµ¤Á�}��¦��nµ��3.4 
(pH 3.4) ¤¸­nª��¦³�°��º°�20% Å¤Ã�¦Å��r��¦�°�·¨µ°·���20% micronized azelaic acid) 51% �ÊÎµ, 
Á�Á�¸¥¦̧¨�°°���µÃ�Á°���cetearyl-oc-tanoate) Ã¡¦¡·¨¸��Å�¨�°¨, �¨¸Á�°¦°¨��glycerol) °̧¤´¨�·
Å¢¨rÁ°°¦r��emulsifiers) Á�}�°¨µÃ���983 Á°­ (Arlatone 983 S)Â¨³��·ª�¸�µ (Cutina) ¤¸­µ¦�´�Á­¸¥
Á�}��0.2% �¦�Á��Ã�°·��(0.2% of benzoic acid) �ºÉ°�µ��µ¦�oµ�º°�20%�­�·�°Á¦�Á�}�­µ¦�¸É¤¸�ªµ¤
�¨°�£́¥­¼��¤¸�µ¦��¨°�¡�ªnµ®µ�¦́��¦³�µ��¦�°�·¨µ°·��15��¦́¤�n°ª́��µ� 6 Á�º°��³¡�
�¨�oµ�Á�¸¥�Á¡¸¥�¦³�µ¥Á�º°�¦³���µ�Á�·�°µ®µ¦�­Îµ®¦́�¦¼�Â���µÁ�¡µ³�¸É��µ�20% �¦�°�·¨µ°·��
ª́�¨³�1.5��¦́¤�³¤¸�µ¦�¼��¹¤Á¡¸¥��11�¤·¨¨·�¦́¤®¦º°�¦³¤µ��3.6% (Tauber et al., 1992; Graupe et 
al., 1996) 
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 ¤¸¦µ¥�µ��µ¦Á�·��¨�oµ�Á�¸¥��o°¥�­nª�¤µ�Á�}��¨�oµ�Á�¸¥��µ��µ¦�µÁ�¡µ³�¸É�Å¤n¤¸¦µ¥�µ�
�µ¦Á�·�°́��¦µ¥�n°Á�È�Ä��¦¦£r�(teratogenic effects)Ä�­´�ªr��´�°°��µ��ÊÎµ�¤��200 ¤·¨¨·�¦́¤Â¨³
Å¤n¡�°́��¦µ¥Â�nÁ�È��µ¦��¸É�·��¤¤µ¦�µ�¸É�¦·®µ¦�¦�°�·¨µ°·� (Graupe et al., 1996) 

 �¨�oµ�Á�¸¥�¡���º°��µ¦¦³�µ¥Á�º°��·ª®�́��¦·Áª��¸É�µ�¦³¤µ��1/3 �°��¼oÄ�o��µ��ªµ¤Á�}�
�¦�°n°��°�¥µÂ¨³°µ�µ¦�́��¨nµª�³®µ¥Å�Ä��15 �µ�¸�¹��1 �´ÉªÃ¤�®¨´��µ�¤´��¹Ê�Ä��nª��4�­´��µ®r
®¨´��µ��µ¦�µ¥µ®¦º°®µ��µ¦¦³�µ¥Á�º°��¸É�·ª®�́�Â¥n¨�°µ�Á�·��µ��µ¦Â¡o�́ª�Îµ¨³¨µ¥¥µ�º° 
Ã¡¦¡·¨¸��Å�¨�°¨�Ä��¦�¸�̧Ê�o°�®¥»�Ä�o�20% �¦�°�·¨µ°·��µÁ�¡µ³�¸É�(TÖper et al., 1989) 

�́��¸É�¨nµª�oµ��o�¤¸�µ¦«¹�¬µ¥o°�®¨´��°�Ã¦�¡¥µ�µ¨¦µ¤µ�·��̧�¸ÉÄ�o¥µ�µ�¸É¤¸­nª��­¤�°��
3%�Å¤�°��·�·¨¦nª¤�´� 0.1%�¢eÂ�­Á�°Å¦�r�Ä®o�¨�µ¦¦́�¬µ�̧�ªnµ�µ¦Ä�o¥µ�µ�3% Å¤�°��·�·¨
Á¡¸¥���·�Á�̧¥ªÂ¨³�¦�°�·¨µ°·��È¤¸�»�­¤�´�·¥´�¥´Ê�Á°�Å�¤rÅ¢ªr°́¨¢µ¦̧�́�Á�­�°̧��´Ê�¤¸�¨�oµ�Á�¸¥�
¥µ�o°¥Â¨³Å¤n¤¸�¨�¦³���n°¦³��¦nµ��µ¥Á®¤º°�Ä�¥µ¢eÂ�­Á�°Å¦�r¦¼�Â��¦́��¦³�µ��¤¸�ªµ¤
Â���nµ��´��¦��¸É¢eÂ�­Á�°Å¦�r¥´�¥´Ê�Á°�Å�¤rÅ¢ªr°́¨¢µ¦̧�́�Á�­��·��¸É 2 Â�n�¦�°�·¨µ°·�¥´�¥´Ê�
��·��¸É1�Â¨³°µ�¤¸�»�­¤�´�·Á¡·É¤�µ¦�¹¤�°�¥µ�µ 5%�Å¤�°��·�·¨��¼oª·�́¥�¹��Îµ¥µ�́ª�̧Ê¤µÄ�o¦nª¤�´�
�µ¦Ä�o�µ¥µ 5%�Å¤�°��·�·¨��¹É�Á�}�¥µ¤µ�¦�µ� 



 
 

 

 
���¸É�3 

¦³Á�¸¥�ª·�¸ª·�́¥ 

3.1 �¦³�µ�¦Â¨³� »̈n¤�´ª°¥nµ� 

  �¼o�µ¥�¸É¤µ¦́��µ¦¦́�¬µ£µª³�¤�µ��µ�±°¦rÃ¤�Á¡«�µ¥�¸ÉÃ¦�¡¥µ�µ¨¤®µª·�¥µ¨´¥Â¤n¢jµ®¨ª��
�¦»�Á�¡¤®µ��¦��Îµ�ª��24��� Ã�¥¤¸�µ¦�´�Á¨º°��¨»n¤�́ª°¥nµ� �́��̧Ê 

3.1.1 Á���r�µ¦�´�Á¨º°�°µ­µ­¤´�¦Á�oµ¦nª¤�µ¦«¹�¬µ (Inclusion criteria) 
3.1.1.1 Á¡«�µ¥­»�£µ¡Â�È�Â¦� 
3.1.1.2 °µ¥»�́Ê�Â�n�20 � 50 �e 
3.1.1.3 Å�o¦́��µ¦ª·�·��´¥Ã�¥Â¡�¥r�¼oª·�́¥Á�}�Ã¦��¤�µ��µ�±°¦rÃ¤�Á¡«�µ¥�µ¤�

¦³���°¦rª¼��±µ¤·¨�́� ¦³�́��2-3 Á° 
3.1.1.4 ¥·�¥°¤Á�oµ¦nª¤Ã�¦��µ¦ª·�́¥�oª¥�ªµ¤­¤´�¦Ä�Â¨³¨�¨µ¥¨´�¬�r°́�¬¦Ä�Ä�

¥·�¥°¤¦́��µ¦¦́�¬µ 

3.1.2 Á���r�µ¦�´�°µ­µ­¤´�¦°°� (Exclusion criteria) 
3.1.2.1 ¤¸�¦³ª́�·Â¡o¥µ�¸É¥´�¥´Ê�Á°�Å�¤rÅ¢ªr°́¨¢µ¦̧�́�Á�­��Ã¡¦¡·¨¸��Å�¨�°¨,Å¤�°�

�·�·¨ 
3.1.2.2 ¤¸Ã¦�°ºÉ��Ç��°�®�́�«¸¦¬³¦nª¤�oª¥�Á�n��¸�°¦·°·��Á�°¤µÅ��·­�(seborrheic 

dermatitis) Á�ºÊ°¦µ��®�́�«¸¦¬³�(tinea capitis) ­³Á�È�Á�·��¸É®�́�«¸¦¬³ (scalp psoriasis) ®¦º°¤¸
�µ�Â�¨�¸É®�́�«¸¦¬³ 

3.1.2.3 �¼o�iª¥�¸ÉÁ�¥Å�o¦́��µ¦¦́�¬µÃ�¥�µ¦�¨¼��¤Å¤nÁ�·��1��e��¼oÄ�o¥µ£µ¥�°��¸É®�́�
«¸¦¬³�¸É¤¸�¨�n°�µ¦�°�Â¨³�µ¦®¨»�¦nª��°�Á­o��¤�2�­´��µ®r�n°�Á�oµ¦nª¤�µ¦ª·�́¥�Á�n� 

1. Â�¤¡¼�¸Ã�Ã��µÃ�¨�(ketoconazole), Â�¤¡¼�µ¦r��tar), Â�¤¡¼�¸¨¸Á�̧¥¤ (selenium 
shampoo) 

2. �¦�ª·�µ¤·�Á°��µÁ�¡µ³�¸É��topical tretinoin) 
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3. ­Á�̧¥¦°¥�r��µÁ�¡µ³�¸É��topical steroid) 
4. �¼o�¸É¤¸�¦³ª́�·Å�o¦́�¥µ�¸É¤¸§��·Í�Îµ¨µ¥Á�¨¨r�(cytotoxic agents) ¥µÅ�Ã�¨­�°¦·�

Á°�cyclosporine A) �¼o�¸É¤¸�¦³ª́�·Å�o¦́��ÊÎµ¤´�¡¦·¤Ã¦­��ÊÎµ¤´�Ã�¦µ���ÊÎµ¤´�Â�¨�Á�°Â¦��r��ÊÎµ¤´�
�¨µ£µ¥Ä��2�­´��µ®r 

3.1.2.4 �¼o�¸É¤¸�¦³ª́�·Å�o¦́�¥µÅ¤�°��·�·¨�´Ê�¦¼�Â��¦́��¦³�µ�Â¨³�µ£µ¥Ä��6�Á�º°� 
3.1.2.5 �¼o�¸É¤¸�¦³ª́�·Å�o¦́�¥µ�¸É¥´�¥´Ê�Á°�Å�¤rÅ¢ªr°́¨¢µ¦̧�́�Á�­�Á�n��¥µ¢eÂ�­Á�°Å¦�r

Â¨³¥µ�¼�µ­Á�°Å¦�r£µ¥Ä��12 Á�º°� 

3.2 Á�¦ºÉ°�¤º°Ä�oÄ��µ¦ª·�´¥ 

3.2.1 20%�­�·�°Á¦�� 
3.2.2 �¦̧¤¡ºÊ� (Placebo) �¦³�°��oª¥Ã¡¦¡·¨¸��Å�¨�°¨, ­µ¦�´�Á­¸¥Á�}��¦�Á��Ã�°·�  
3.2.3 5%�Å¤�°��·�·¨�µÁ�¡µ³�¸É �ºÉ°�µ¦�oµ��¼Â±¦r�(Nuhair®) 
3.2.4 �¨o°��·�·�°¨Å¤Ã�¦­Ã���Å�Ã��Å¨�r �Îµ¨´��¥µ¥�70�Á�nµ 
3.2.5 �¨o°��·�·�°¨�Â���°��̧Á�È� 
3.2.6 Á°�­µ¦°�·�µ¥�o°¤¼¨Â¨³�´Ê��°�Ä��µ¦ª·�́¥ 
3.2.7 Ä�¥·�¥°¤¦́��µ¦¦́�¬µÂ¨³Á�oµ¦nª¤Ã�¦��µ¦ 
3.2.8 Ä�Á�È��o°¤¼¨�°��µ¦¦́�¬µ 

3.3 �́Ê��°�Ä��µ¦ª·�´¥ 

  �´Ê��°�Ä��µ¦��·�´�·�¤¸�́��̧Ê �´�Á¨º°��¼oÁ�oµ¦nª¤Ã�¦��µ¦ª·�́¥�µ¤�o°�Îµ®���oµ��o� 
3.3.1 �¦°�Â��­°��µ¤�­°��µ¤�o°¤¼¨ 
3.3.2 Ä®o�o°¤¼¨Â¨³�´Ê��°�Ä��µ¦��·�´�·�Îµ�ªµ¤Á�oµÄ�Â�n�¼oÁ�oµ¦nª¤Ã�¦��µ¦ 
3.3.3 �¼oÁ�oµ¦nª¤Ã�¦��µ¦¨�¨µ¥¨´�¬�r°́�¬¦¥·�¥°¤Á�oµ¦nª¤Ã�¦��µ¦�(informed consent) 
3.3.4 �¦³Á¤·�¦³�́��°�¦³���°¦rª¼��±µ¤·¨�́�Â¨³�nµ¥¦¼�«¸¦¬³�oª¥�¨o°���¨o°��·�·�°¨�

Â���°��̧Á�È� �oµ�®�oµÂ¨³�oµ��oµ���¸É�n°�¦́�¬µ  
3.3.5 Å�o¦́��µ¦�nµ¥£µ¡�oª¥�¨o°��·�·�°¨Å¤Ã�¦­Ã���Å�Ã��Å¨�r �Îµ¨´��¥µ¥�70� 
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3.3.5.1 �Îµ�ª���µ�Á­o��¤Á�¨¸É¥Ä�®�nª¥¤·¨¨·Á¤�¦ 
3.3.5.2 �ªµ¤®�µÂ�n��°�Á­o��¤�´Ê�®¤��n°¡ºÊ��¸É�¦³¤µ��20  �µ¦µ�¤·¨¨·Á¤�¦ 
3.3.5.3 �ªµ¤®�µÂ�n��°�Á­o��¤�¸ÉÅ¤nÄ�nª·¨¨´­�n°¡ºÊ��¸É�¦³¤µ��20 �µ¦µ�¤·¨¨·Á¤�¦ 
3.3.5.3  �Îµ�ª�°́�¦µ­nª��°�Á­o��¤�¸ÉÅ¤nÄ�nª·¨¨´­�n°Á­o��¤ª·¨¨´­ �  

3.3.6 Â�n�«¸¦¬³�¦·Áª��¤�µ��oµ�®�oµ°°�Á�}��2��oµ��Ã�¥�¼o�¸ÉÅ¤nÁ�¸É¥ª�o°��´��µ¦ª·�́¥
�·��µ¤�¨�µ¦¦́�¬µ�¸ÉÃ¦�¡¥µ�µ¨¤®µª·�¥µ¨´¥Â¤n¢jµ®¨ª��¸É�2, 4, 8, 12 Â¨³16�­´��µ®rÁ¡ºÉ°¦́�¥µ�
�¦³Á¤·��¨�oµ�Á�¸¥��°�¥µ��ªµ¤¦nª¤¤º°Ä��µ¦�µ¥µÂ¨³�µ¦Á�¨¸É¥�Â�¨��¸ÉÁ�·��¹Ê�®¨´��µ¥µÃ¥�
Á®¦̧¥�Ä®o�oµ��o°¥Á�}��µ¦�µ 5%�Å¤�°��·�·¨�µÁ�¡µ³�¸É 0.5 ¤·¨¨·¨·�¦���¦³¤µ��8 ®¥����¨¹�®�́�
«¸¦¬³�oµ�®�oµ��¥µ�¹¤�·Ê�Åªo�1��´ÉªÃ¤��µ��́Ê��µ 20% �¦�°�·¨µ°·��µÁ�¡µ³�¸É 0.3 �¦́¤®¦º°�¸�
�µ�®¨°�¥µª�¦³¤µ��1�Á���·Á¤�¦�Áª¨µÁ�oµÂ¨³�n°��°��Á®¦̧¥��oµ�®́ªÁ�}��µ¦�µ�5%�Å¤�°�
�·�·¨�µÁ�¡µ³�¸É ��¦³¤µ��8 ®¥����¨¹�®�́�«¸¦¬³��¥µ�¹¤�·Ê�Åªo�1��´ÉªÃ¤��µ¦nª¤�´��¦̧¤¡ºÊ��¸É¤¸
¨´�¬�³Á�ºÊ°�¦̧¤Á®¤º°��20%��¦�°�·¨µ°·��µÁ�¡µ³�¸É�Ä��¦³¤µ��0.3 �¦́¤®¦º°�¸��µ�®¨°�¥µª
�¦³¤µ��1�Á���·Á¤�¦ Áª¨µÁ�oµÂ¨³�n°��°��Ã�¥Ã¥�Á®¦̧¥��1��¦́Ê�Á¡ºÉ°Ä®o�µ¦¦́�¬µÂ�n«¸¦¬³
�oµ��oµ¥�­Îµ®¦́�«¸¦¬³�oµ��ªµÅ�o¦́��µ¦¦́�¬µ�¸ÉÁ®¨º°��´Ê��¼oª·�́¥Â¨³�¼o�¼�ª·�́¥Å¤n�¦µ��¨�µ¦¦́�¬µ
Â�n¨³�oµ��¦́�¬µÁ�}�¦³¥³Áª¨µ�16 ­´��µ®r�Ã�¥�µ¦µ�Â­���¨��·��µ¦¦́�¬µ�³�¼����d���­·Ê�­»�
�µ¦ª·�́¥ 

3.3.7 �nµ¥¦¼�«¸¦¬³�oª¥�¨o°��·�·�°¨�Â���°��̧Á�È��¸É�oµ�®�oµÂ¨³�oµ��oµ�®¨´��µ¥µ 16�
­´��µ®r 

3.3.8 Å�o¦́��µ¦�nµ¥£µ¡�oª¥�¨o°��·�·�°¨Å¤Ã�¦­Ã���Å�Ã�Å¨�r �Îµ¨´��¥µ¥�70�Á�nµ�� 
3.3.8.1 �Îµ�ª���µ�Á­o��¤Ä�®�nª¥¤·¨¨·Á¤�¦ 
3.3.8.2 �ªµ¤®�µÂ�n��°�Á­o��¤�´Ê�®¤��n°¡ºÊ��¸É¡ºÊ��¸É�¦³¤µ��20 �µ¦µ�¤·¨¨·Á¤�¦ 
3.3.8.3 �ªµ¤®�µÂ�n��°�Á­o��¤�¸ÉÅ¤nÄ�nª·¨¨´­�n°¡ºÊ�¡ºÊ��¸É�¦³¤µ��20 �µ¦µ�

¤·¨¨·Á¤�¦ 
3.3.8.4 �Îµ�ª�°́�¦µ­nª��°�Á­o��¤�¸ÉÅ¤nÄ�nª·¨¨´­�n°Á­o��¤ª·¨¨´­ �¸É�¦·Áª��¤ 

�oµ�®�oµ�´Ê� 2 �oµ� (�ÎµÂ®�n��»��ÉÎµ�ªnµÁ­o��¦�¨µ��µ�®µ��µ�¹Ê�Å��́��´�Á­o��¸É¨µ��nµ�¦¼®¼�2 �oµ��
�¹É�Á�}��ÎµÂ®�n��¸É¤¸�¤�µ�Ä�Ã¦��¤�µ��µ�±°¦rÃ¤�Á¡«�µ¥�¦³�́��2-3 Á°)�®¨´��µ¥µ�¸É�8 Â¨³�16�
­´��µ®r 

3.3.9 �¦³Á¤·��³Â���µ�£µ¡�nµ¥Ã�¥¦ª¤��Global photography score) Â¨³�ªµ¤¡¹�
¡°Ä�Ã�¥¦ª¤�°��¼o�iª¥®¨´�¦́�¬µ�¸É 16 ­´��µ®r� 
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3.4 �µ¦ª·Á�¦µ³®r�o°¤¼¨ 

�o°¤¼¨�nµ��Ç��³�¼��Îµ¤µª·Á�¦µ³®r��́��̧Ê 
3.4.1 �Îµ�¨�¸ÉÅ�o�µ��µ¦ª́���µ�Á�¨¸É¥��ªµ¤®�µÂ�n��°�Á­o��¤�´Ê�®¤�Â¨³�ªµ¤

®�µÂ�n��°�Á­o��¤�¸ÉÅ¤nÄ�nª·¨¨´­�°́�¦µ­nª��°�Á­o��¤�¸ÉÅ¤nÄ�nª·¨¨´­�n°Á­o��¤ª·¨¨´­ ®µ�nµ�¨µ��
�nµÁ�¨¸É¥Â¨³�nµÁ�¸É¥�Á��¤µ�¦�µ��Â¨³Á�¦̧¥�Á�¸¥�®µ�ªµ¤Â���nµ��µ�­�·�·�°��nµ�nµ��Ç��n°�
¦́�¬µ��¸É�8�Â¨³�¸É�16 ­´��µ®r®¨´��µ¦¦́�¬µ 

3.4.2 �¦³Á¤·��³Â���µ�£µ¡�nµ¥Ã�¥¦ª¤�°��¦·Áª�«¸¦¬³�oµ�®�oµÂ�n¨³�oµ��¸É 16�
­´��µ®r®¨´�¦́�¬µ�¦³Á¤·�Ã�¥Â¡�¥r�¸ÉÅ¤nÁ�¸É¥ª�o°��´��µ¦ª·�́¥�³Ä®o�³Â���µ¤¦³�́��µ¦
Á�¨¸É¥�Â�¨�Á�¸É¥ª�´��ªµ¤®�µÂ�n��°�Á­o��¤�́��̧Ê 

-3  �®¤µ¥�¹��¨�¨�¤µ��(great decrease) 
-2 ��®¤µ¥�¹��¨�¨��µ��¨µ��(moderate decrease) 
-1 ��®¤µ¥�¹��¨�¨�Á¨È��o°¥�(slight decrease) 
0 � ®¤µ¥�¹��Å¤nÁ�¨¸É¥�Â�¨��(no change) 
1 ®¤µ¥�¹��Á¡·É¤�¹Ê�Á¨È��o°¥�(slight increase) 
2 ®¤µ¥�¹��Á¡·É¤�¹Ê��µ��¨µ��(moderate increase) 
3 ®¤µ¥�¹��Á¡·É¤�¹Ê�¤µ��(great increase) 

3.4.3 �¦³Á¤·�¦³�́��ªµ¤¡¹�¡°Ä�Ä�Á¦ºÉ°�Á­o��¤Ã�¥¦ª¤�°��¼o�iª¥Ã�¥Ä�o�ª·�´ª¦r
°�µ¨°��­Á�¨��visual analogue scale) 10 Á���·Á¤�¦Ã�¥�1 Á���·Á¤�¦®¤µ¥�¹�Å¤n¡¹�¡°Ä�Â¨³�10 
Á���·Á¤�¦®¤µ¥�¹�¡¹�¡°Ä�¤µ��¸É­»� 

3.5 ­�·�·�̧ÉÄ�oÄ��µ¦ª·Á�¦µ³®r�o°¤¼¨� 

¦ª�¦ª¤�o°¤¼¨¡ºÊ��µ��°��¼o�iª¥Ã�¥Ä�o­�·�·Á�·�¡¦¦��µ 
3.5.1 Á�¦̧¥�Á�¸¥���µ�Á�¨¸É¥��ªµ¤®�µÂ�n��°�Á­o��¤�´Ê�®¤��Â¨³�ªµ¤®�µÂ�n��°�

Á­o��¤�¸ÉÅ¤nÄ�nª·¨¨´­�¸É�8 Â¨³�16�­´��µ®rÁ�¸¥��´��n°��µ¦�µ¥µÂ¨³¥µÁ�¸¥��´�¥µ�´Ê��2 �¨»n¤Ã�¥Ä�o
­�·�·�Paired T-test  
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3.5.2 Á�¦̧¥�Á�¸¥���µ�Á�¨¸É¥��ªµ¤®�µÂ�n��°�Á­o��¤�´Ê�®¤��Â¨³�ªµ¤®�µÂ�n��°�
Á­o��¤�¸ÉÅ¤nÄ�nª·¨¨´­�¸ÉÁª¨µ�nµ��Ç���n°�¦́�¬µ�8 ­´��µ®rÂ¨³ 16�­´��µ®r��Ã�¥Ä�o­�·�·�One way 
Repeated measures ANOVA 

3.5.3 Á�¦̧¥�Á�¸¥�°́�¦µ­nª��°�Á­o��¤�¸ÉÅ¤nÄ�nª·¨¨´­�n°Á­o��¤ª·¨¨´­��¸É�8 Â¨³�16�
­´��µ®rÁ�¸¥��´��n°��µ¦�µ¥µÂ¨³¥µÁ�¸¥��´�¥µ�´Ê��2 �¨»n¤Ã�¥Ä�o­�·�·�Wilcoxon Signed Ranks 
Test 

3.5.4 Á�¦̧¥�Á�¸¥�°́�¦µ­nª��°�Á­o��¤�¸ÉÅ¤nÄ�nª·¨¨´­�n°Á­o��¤ª·¨¨´­�¸ÉÁª¨µ�nµ��Ç���n°�
¦́�¬µ�8 ­´��µ®rÂ¨³ 16�­´��µ®r��Ã�¥Ä�o­�·�·�Friedman Test 

3.5.5 ¦ª�¦ª¤�¨�µ¦�¦³Á¤·��³Â���µ�£µ¡�nµ¥Ã�¥¦ª¤Ã�¥Ä�o­�·�·Á�·�¡¦¦��µ 
3.5.6 �¦³Á¤·��ªµ¤¡¹�¡°Ä�Ã�¥¦ª¤�°��¼o�iª¥Ä�Á¦ºÉ°�Á­o��¤Ã�¥Ä�o­�·�·�Á�·�¡¦¦��µ

Â¨³Á�¦̧¥�Á�¸¥��ªµ¤¡¹�¡°Ä�¦³®ªnµ�«¸¦¬³�2��oµ�®¨´�­·Ê�­»��µ¦¦́�¬µÃ�¥�McNemar-Bowker 
Test 

3.5.7 ¦ª�¦ª¤�¨�oµ�Á�¸¥��nµ��Ç�Ã�¥Ä�o­�·�·Á�·�¡¦¦��µ 

3.6 ��µ�� »̈n¤�´ª°¥nµ� 

�Îµ�ª��µ��µ�ª·�́¥Á¦ºÉ°��µ¦��¨°�Â��­»n¤¤¸�¨»n¤Á�¦̧¥�Á�¸¥�¦³®ªnµ��5%Å¤�°��·�·¨�µ
Á�¡µ³�¸ÉÂ¨³�1%Å¤�°��·�·¨�µÁ�¡µ³�¸ÉÄ��µ¦¦́�¬µÃ¦��¤�µ��µ�±°¦rÃ¤�Á¡«�µ¥�µª�̧É�»i��
(Randomized clinical trial comparing 5% and 1% topical minoxidil for the treatment of 
androgenetic alopecia in Japanese men) ��¨°�Ã�¥�µ¦Ä�o 5% Å¤�°��·�·¨�µÁ�¡µ³�¸ÉÁ�¸¥��´� 1% 
Å¤�°��·�·¨�µÁ�¡µ³�¸ÉÄ����̧É�»i��¸ÉÁ�}�Ã¦��¤�µ�Â��±°¦rÃ¤�Á¡«�µ¥�Îµ�ª��300 ���Â�n��¨»n¤
Å�o¦́��µ¦¦́�¬µ�oµ�¨³�150 �����Îµ�o°¤¼¨¡ºÊ��µ��ªµ¤®�µÂ�n��°�Á­o��¤�´Ê�®¤�Â¨³�o°¤¼¨®¨´�
Å�o¦́��µ¦¦́�¬µ�°��¨»n¤�¸ÉÅ�o¦́��µ¦¦́�¬µ�oª¥�5% Å¤�°��·�·¨�µÁ�¡µ³�¸É¤µÁ�}�¡ºÊ��µ�Ä��µ�ª·�́¥
��´��̧Ê��nµÁ�¨¸É¥�ªµ¤®�µÂ�n��°�Á­o��¤�¸É�n°�¦́�¬µÂ¨³�nµÁ�¸É¥�Á��¤µ�¦�µ�Á�nµ�´��227.1±39.5 �
Â¨³�nµÁ�¨¸É¥�Â�¨��ªµ¤®�µÂ�n��°�Á­o��¤Á�¨¸É¥�®¨´��µ¦¦́�¬µÂ¨³�nµ�ªµ¤�¨µ�Á�¨ºÉ°��¸É�16 
­´��µ®rÁ�nµ�´��22.3±1.4 (19.5-25.1) P<0.001��Îµ¤µÂ��­¼�¦�®µ�Îµ�ª��¦³�µ�¦ (Tsuboi, Arano, 
Nishikawa,Yamada, & Katsuoka, 2009). 
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 ���������N = (Zá�+Zâ)2× 2 ÷ d2 ,  2 = N × SE2 
��        á = 0.05, á 1/2  = 0.025 : Zá 1/2  = 1.96 (two-tail) 
          â = 0.2, â1�2 = 0.1 : Zâ1�2 = 1.28 (two-tail)   

 d   �·�Â���oª¥�5% �°��nµÁ�¨¸É¥�ªµ¤®�µÂ�n��°�Á­o��¤�´Ê�®¤�Á�·¤�n°�¦́�¬µ
Á�nµ�´�  227.1× 0.05 = 11.35 

 SE   �nµ�ªµ¤�¨µ�Á�¨ºÉ°��¸É�16 ­´��µ®r�= 1.4  
 N   Â���¦³�µ�¦�¸ÉÅ�o¦́�¥µ�5%�Å¤�°��·�·¨�µÁ�¡µ³�¸É�= 150 

          2 = 150 × 1.42  ,  = 17.15 

Â��­¼�¦®µ�¦³�µ�¦Á�nµ�´�    

N =  (1.96+1.28)2 × 17.152 ÷ 11.352   
N ~  23 
N =  25 �Á¡·É¤�¦³�µ�¦°̧��10%�Á�ºÉ°��µ���Á�¥�¦³�µ�¦�¸É°µ��µ��µ¦�·��µ¤�µ¦ 

      ¦́�¬µ� 

 



 

 
���¸É�4 

�¨�µ¦ª·�́¥ 

  �µ¦ª·�́¥Á�·���¨°��̧Ê�¤¸�»��¦³­��rÁ¡ºÉ°«¹�¬µ�¨�°��µ¦Ä�o¥µ 5% Å¤�°��·�·¨¦nª¤�´� 20%
�¦�°�·¨µ°·�Á�¸¥��´��5% Å¤�°��·�·¨ Ä��µ¦¦́�¬µÃ¦��¤�µ��µ�±°¦rÃ¤�Á¡«�µ¥¦³�́��2-3 Á°�
Å�oÂ�n��µ¦ª·Á�¦µ³®r�o°¤¼¨°°�Á�}��4�­nª���́��̧Ê 

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

4.1 ΅�¬�³Ã�¥�́ÉªÅ��°��¼oÁ�oµ¦nª¤ª·�´¥ 

4.1.1 �o°¤¼¨�¦³�µ�¦«µ­�¦r 
  �µ¦«¹�¬µ�¨�°��µ¦Ä�o¥µ�µ 5%�Å¤�°��·�·¨¦nª¤�´��20%��¦�°�·¨µ°·�Á�¸¥��´� 5%Å¤�°�
�·�·¨ Ä��µ¦¦́�¬µÃ¦��¤�µ��µ�±°¦rÃ¤�Á¡«�µ¥¦³�́��2-3�Á°�¤¸�¼o�iª¥Á¡«�µ¥Á�oµ¦nª¤Ã�¦��µ¦
�´Ê�®¤��24����Â¨³�¼oÁ�oµ¦nª¤Ã�¦��µ¦�´Ê�®¤�¦nª¤Ã�¦��µ¦ª·�́¥��­·Ê�­»��µ¦��¨°�¨´�¬�³�°�
�¼oÁ�oµ¦nª¤Ã�¦��µ¦¤¸¦µ¥¨³Á°̧¥��́��̧Ê 
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�µ¦µ��̧É 4.1��¨´�¬�³�°��¼oÁ�oµ¦nª¤Ã�¦��µ¦ª·�́¥ 

�´ªÂ�¦ �nµ�µ�­�·�· 
������������������°µ¥»���e�  
                     �nµÁ�¨¸É¥ (±SD) 35.5 (±8.39) 
�����      ����������­¼�­»� 50 
           �����������ÉÎµ­»� 28 
�����������������¼o�¸É¤¸�¦³ª́�·�¦°��¦́ª ¦o°¥¨³������ 
����������������¦³¥³Áª¨µ�¸ÉÁ�}�Ã¦�(�e) (±SD) ���� �±����� 
�����������������¼o�¸É¤¸�¦³ª́�·¦́�¬µ ¦o°¥¨³�41.67 

�µ��µ¦µ��¸É�4.1�¡�ªnµ�¼o�iª¥Á¡«�µ¥�¸ÉÁ�oµ¦nª¤Ã�¦��µ¦ª·�́¥¤¸°µ¥»Á�¨¸É¥�35.5��e�Â¨³Á�}��¼o�¸É¤¸
£µª³�¤�µ�Ä��¦°��¦́ª¦o°¥¨³ 79.17�¦³¥³Áª¨µÃ�¥Á�¨¸É¥�¸É¤¸°µ�µ¦�¤�µ��5.96��e�Ã�¥¤¸�¼o�iª¥
�Îµ�ª�¦o°¥¨³�41.67 Á�¥Å�o¦́��µ¦¦́�¬µ¤µ�n°��Â�nÅ�o®¥»��µ¦¦́�¬µ�́Ê��Ç��µ¤Á���r�¸É�Îµ®��Åªo 

�µ¦µ��̧É�4.2 �Îµ�ª��¼oÁ�oµ¦nª¤Ã�¦��µ¦ª·�́¥Â�n��µ¤¦³�́��ªµ¤¦»�Â¦��°� Norwood-Hamilton 
Scale 

Norwood-Hamilton Scale �Îµ�ª���¦o°¥¨³� 
Type II 9 (¦o°¥¨³37.50) 
Type III 8 (¦o°¥¨³�33.33) 
Type IIIa 7 (¦o°¥¨³ 29.17) 

4.2 �¨�µ¦��¨°�Â¨³ª·Á�¦µ³®r�o°¤¼¨ 

Â�n�°°�Á�}��µ¦Â­���¨�µ¦Á�¨¸É¥�Â�¨����Áª¨µ�nµ��Ç�Â¨³�µ¦Á�¦̧¥�Á�¸¥�Ä��nª�
¦³¥³Áª¨µ�nµ��Ç��°�£µ¥Ä�Â�n¨³�¨»n¤Â¨³¦³®ªnµ��¨»n¤�µ¦¦́�¬µ�Ã�¥�³�¦³Á¤·���µ�Á�¨¸É¥�°�
Á­o��¤��ªµ¤®�µÂ�n��°�Á­o��¤�´Ê�®¤��n°¡ºÊ��¸É�20 �µ¦µ�¤·¨¨·Á¤�¦��ªµ¤®�µÂ�n��°�Á­o��¤�¸É



 34 
 

Å¤nÄ�nª·¨¨´­�n°¡ºÊ��¸É�20 �µ¦µ�¤·¨¨·Á¤�¦Â¨³°́�¦µ­nª��°�Á­o��¤�¸ÉÅ¤nÄ�nª·¨¨´­�n°Á­o��¤ª·¨¨´­ 
�́��µ¦µ��n°Å��̧Ê 

4.2.1 �µ¦Á�¨¸É¥�Â�¨�£µ¥Ä��¨»n¤ 

�µ¦µ��̧É�4.3  �o°¤¼¨��µ�Á­o��¤Á�¨¸É¥®�nª¥Á�}�¤·¨¨·Á¤�¦ ± ­nª�Á�¸É¥�Á��¤µ�¦�µ���Áª¨µ�nµ��Ç�
Ä�«¸¦¬³�oµ��¸ÉÄ�o¥µ 5% Å¤�°��·�·¨¦nª¤�´� 20% �¦�°�·¨µ°·�Â¨³ 5%�Å¤�°��·�·¨
¦nª¤�´��¦̧¤¡ºÊ� 

¦³¥³Áª¨µ 5%minox+20%Az 5%minox+�¦̧¤¡ºÊ� 
�n°�¦́�¬µ 0.0572±0.0091  0.0546±0.0083 
8 ­´��µ®r 0.0620±0.0102 0.0602±0.0083 
16 ­´��µ®r 0.0667±0.0112 0.0648±0.0102 
p-value <0.001 <0.001 

®¤µ¥Á®�»���One way Repeated measures ANOVA 

  �µ��µ¦µ��4.3�¡�ªnµÁ­o��¤¤¸��µ�Á�¨¸É¥Á¡·É¤�¹Ê��́Ê�Â�n�n°�¦́�¬µ���¹� 16 ­´��µ®r®¨´��µ¦
¦́�¬µ°¥nµ�¤¸�́¥­Îµ�´��µ�­�·�·�´Ê�«¸¦¬³�oµ��¸ÉÄ�o¥µ 5%�Å¤�°��·�·¨¦nª¤�´�20%�¦�°�·¨µ°·�Â¨³�oµ�
�¸ÉÄ�o¥µ 5%�Å¤�°��·�·¨¦nª¤�´��¦̧¤¡ºÊ�  

�µ¦µ��̧É�4.4� �o°¤¼¨�µ¦Á�¨¸É¥�Â�¨���µ�Á�¨¸É¥Á­o��¤®�nª¥Á�}�¤·¨¨·Á¤�¦ ±�­nª�Á�¸É¥�Á��¤µ�¦�µ��
Ä��nª�¦³¥³Áª¨µ�nµ��Ç�Ä�«¸¦¬³�oµ��¸ÉÄ�o¥µ�5%�Å¤�°��·�·¨�¦nª¤�´� 20%��¦�°�·¨µ°·� 

¦³¥³Áª¨µ Paired Differences p-value 
�n°�¦́�¬µ-8 ­´��µ®r 0.0048±0.0039 <0.001 
8 ­´��µ®r-16 ­´��µ®r 0.0047±0.0039 <0.001 
�n°�¦́�¬µ-16 ­´��µ®r 0.0095±0.0065 <0.001 

®¤µ¥Á®�»���Paired t-test 
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�µ¦µ��̧É�4.5� �o°¤¼¨�µ¦Á�¨¸É¥�Â�¨���µ�Á�¨¸É¥Á­o��¤®�nª¥Á�}�¤·¨¨·Á¤�¦�±�­nª�Á�¸É¥�Á��¤µ�¦�µ�
Ä��nª�¦³¥³Áª¨µ�nµ��Ç�Ä�«¸¦¬³�oµ��¸ÉÄ�o¥µ 5%�Å¤�°��·�·¨¦nª¤�´��¦̧¤¡ºÊ� 

¦³¥³Áª¨µ Paired Differences p-value 
�n°�¦́�¬µ-8 ­´��µ®r 0.0056±0.0039 <0.001 
8 ­´��µ®r-16 ­´��µ®r 0.0046±0.0048 <0.001 
�n°�¦́�¬µ-16 ­´��µ®r 0.0102±0.0069 <0.001 

®¤µ¥Á®�»���Paired t-test 

�µ��µ¦µ��¸É�4.4�Â¨³ 4.5 ¡�ªnµÁ­o��¤¤¸��µ�Á¡·É¤�¹Ê�°¥nµ�¤¸�́¥­Îµ�´��µ�­�·�·Ä��´Ê��¨»n¤�¸É
Ä�o¥µ�µ 5%�Å¤�°��·�·¨¦nª¤�´��20% �¦�°�·¨µ°·�Â¨³Ä��¨»n¤ 5%�Å¤�°��·�·¨¦nª¤�´��¦̧¤¡ºÊ�Ã�¥
Á¦·É¤¤¸�µ¦Á¡·É¤��µ�°¥nµ�¤¸�́¥­Îµ�´��́Ê�Â�n�nª��8 ­´��µ®r®¨´��µ¦¦́�¬µ 

 
 

�µ¦µ��̧É�4.6 �ªµ¤®�µÂ�n�Á­o��¤�´Ê�®¤��n°�20 �µ¦µ�¤·¨¨·Á¤�¦�±�­nª�Á�¸É¥�Á��¤µ�¦�µ����Áª¨µ
�nµ��Ç�Ä�«¸¦¬³�oµ��¸ÉÄ�o¥µ 5%�Å¤�°��·�·¨¦nª¤�´��20%��¦�°�·¨µ°·�Â¨³¥µ 5%�Å¤�°�
�·�·¨¦nª¤�´��¦̧¤¡ºÊ� 

¦³¥³Áª¨µ 5%minox+20%Az 5%minox+�¦̧¤¡ºÊ� 
�n°�¦́�¬µ 44.25±7.08 45.96±7.68 
8 ­´��µ®r 45.29±7.46 46.25±8.94 
16 ­´��µ®r 47.42±8.33 49.25±11.49 
p-value 0.013 0.054 

®¤µ¥Á®�»���One way Repeated measures ANOVA 
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£µ¡�̧É�4.1� �ªµ¤®�µÂ�n��°�Á­o��¤�´Ê�®¤����Áª¨µ�nµ��Ç��°�«¸¦¬³�oµ��¸É�Ä�o¥µ 5%�Å¤�°��·�·
¦nª¤�´� 20% �¦�°�·¨µ°·�Â¨³¥µ 5% Å¤�°��·�·¨¦nª¤�´��¦̧¤¡ºÊ� 

  �µ��µ¦µ��¸É�4.6 Â¨³£µ¡�¸É�4.1�¡�ªnµ�ªµ¤®�µÂ�n��°�Á­o��¤�´Ê�®¤�Á¡·É¤�¹Ê�°¥nµ�¤¸
�́¥­Îµ�´��́Ê�Â�n��n°�¦́�¬µ���¹� 16 ­´��µ®r®¨´��µ¦¦́�¬µÄ��¨»n¤�¸ÉÄ�o¥µ 5%�Å¤�°��·�·¨¦nª¤�´��
20% �¦�°�·¨µ°·� 

�µ¦µ��̧É 4.7 �o°¤¼¨�µ¦Á�¨¸É¥�Â�¨��ªµ¤®�µÂ�n�Á­o��¤�´Ê�®¤��n°�20 �µ¦µ�¤·¨¨·Á¤�¦�±�­nª�
Á�¸É¥�Á��¤µ�¦�µ��Ä��nª�¦³¥³Áª¨µ�nµ��Ç�Ä�«¸¦¬³�oµ��¸ÉÄ�o¥µ 5%�Å¤�°��·�·¨¦nª¤�´� 
20%��¦�°�·¨µ°·� 

¦³¥³Áª¨µ Paired Differences p-value 
�n°�¦́�¬µ-8 ­´��µ®r 1.04±5.43 0.357 
8 ­´��µ®r-16 ­´��µ®r 2.13±4.22 0.021 
�n°�¦́�¬µ-16 ­´��µ®r 3.17±5.55 0.010 

®¤µ¥Á®�»���Paired t-test 
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�µ¦µ��̧É 4.8 �o°¤¼¨�µ¦Á�¨¸É¥�Â�¨��ªµ¤®�µÂ�n�Á­o��¤�´Ê�®¤��n°�20 �µ¦µ�¤·¨¨·Á¤�¦�± ­nª�
Á�¸É¥�Á��¤µ�¦�µ��Ä��nª�¦³¥³Áª¨µ�nµ��Ç�Ä�«¸¦¬³�oµ��¸ÉÄ�o¥µ 5%�Å¤�°��·�·¨¦nª¤�´�
�¦̧¤¡ºÊ� 

¦³¥³Áª¨µ Paired Differences p-value 
�n°�¦́�¬µ-8 ­´��µ®r 0.29±5.59 0.801 
8 ­´��µ®r-16 ­´��µ®r 3.00±6.23 0.027 
�n°�¦́�¬µ-16 ­´��µ®r 3.29±8.36 0.066 

®¤µ¥Á®�»���Paired t-test 

  �µ��µ¦µ��¸É�4.7 Â¨³ 4.8�¡�ªnµ�ªµ¤®�µÂ�n��°�Á­o��¤�´Ê�®¤��́Ê�Â�n�n°��µ¦¦́�¬µ- 
8 ­´��µ®rÂ���nµ��´�°¥nµ�Å¤n¤¸�́¥­Îµ�´��µ�­�·�·�´Ê��2 �¨»n¤�Â�nÄ��¨»n¤�µ¥µ�5% Å¤�°��·�·¨
¦nª¤�´� 20% �¦�°�·¨µ°·�Á¡·É¤�¹Ê�°¥nµ�¤¸�́¥­Îµ�´��µ�­�·�·�¦³®ªnµ��n°�¦́�¬µ-16 ­´��µ®rÂ¨³ 8 
­´��µ®r-16 ­´��µ®r­Îµ®¦́��oµ��¸ÉÄ�o¥µ�5% Å¤�°��·�·¨¦nª¤�´��¦̧¤¡ºÊ�¤¸�µ¦Á¡·É¤�¹Ê�°¥nµ�¤¸�́¥­Îµ�´�
Ä��nª�8 ­´��µ®r-16 ­´��µ®r 

�µ¦µ��̧É�4.9� �ªµ¤®�µÂ�n��°�Á­o��¤�¸ÉÅ¤nÄ�nª·¨¨´­�n°�20 �µ¦µ�¤·¨¨·Á¤�¦�± ­nª�Á�¸É¥�Á��¤µ�¦�µ��
��Áª¨µ�nµ��Ç�Ä�«¸¦¬³�oµ��¸ÉÄ�o¥µ 5%�Å¤�°��·�·¨¦nª¤�´��20% �¦�°�·¨µ°·�Â¨³¥µ 5% 
Å¤�°��·�·¨¦nª¤�´��¦̧¤¡ºÊ� 

¦³¥³Áª¨µ 5%minox+20%Az 5%minox+�¦̧¤¡ºÊ� 
�n°�¦́�¬µ 38.17±6.81 39.71±6.64 
8 ­´��µ®r 41.21±6.93 42.21±9.01 
16 ­´��µ®r 43.96±6.68 45.42±9.78 
p-value <0.001 0.004 

®¤µ¥Á®�»���One way Repeated measures ANOVA 
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  �µ��µ¦µ��¸É�4.9 ¡�ªnµ�ªµ¤®�µÂ�n��°�Á­o��¤�¸ÉÅ¤nÄ�nª·¨¨´­Á¡·É¤�¹Ê�°¥nµ�¤¸�́¥­Îµ�´�
�́Ê�Â�n�n°�¦́�¬µ���¹��16 ­´��µ®r�®¨´��µ¦¦́�¬µÄ��´Ê��2 �¨»n¤ 

�µ¦µ��̧É�4.10 �o°¤¼¨�µ¦Á�¨¸É¥�Â�¨��ªµ¤®�µÂ�n�Á­o��¤�¸ÉÅ¤nÄ�nª·¨¨´­�n°�20 �µ¦µ�¤·¨¨·Á¤�¦�± 
­nª�Á�¸É¥�Á��¤µ�¦�µ��Ä��nª�¦³¥³Áª¨µ�nµ��Ç�Ä�«¸¦¬³�oµ��¸ÉÄ�o¥µ 5% Å¤�°�
�·�·¨¦nª¤�´� 20%��¦�°�·¨µ°·� 

¦³¥³Áª¨µ Paired Differences p-value 
�n°�¦́�¬µ-8 ­´��µ®r 3.04±7.30 0.053 
8 ­´��µ®r-16 ­´��µ®r 2.75±4.99 0.013 
�n°�¦́�¬µ-16 ­´��µ®r 5.79±7.05 0.001 

®¤µ¥Á®�»���Paired t-test 

�µ¦µ��̧É�4.11 �o°¤¼¨�µ¦Á�¨¸É¥�Â�¨��ªµ¤®�µÂ�n�Á­o��¤�¸ÉÅ¤nÄ�nª·¨¨´­�n°�20 �µ¦µ�¤·¨¨·Á¤�¦ ± 
­nª�Á�¸É¥�Á��¤µ�¦�µ��Ä��nª�¦³¥³Áª¨µ�nµ��Ç�Ä�«¸¦¬³�oµ��¸ÉÄ�o¥µ 5%�Å¤�°��·�·¨
¦nª¤�´��¦̧¤¡ºÊ� 

¦³¥³Áª¨µ Paired Differences p-value 
�n°�¦́�¬µ-8 ­´��µ®r 2.50±6.31 0.065 
8 ­´��µ®r-16 ­´��µ®r  3.21±5.80 0.013 
�n°�¦́�¬µ-16 ­´��µ®r 5.71±8.98 0.005 

®¤µ¥Á®�»���Paired t-test 

  �µ��µ¦µ��¸É�4.10 Â¨³�4.11 ¡�ªnµ�ªµ¤®�µÂ�n��°�Á­o��¤�¸ÉÅ¤nÄ�n¦³¥³ª·¨¨´­�n°�20 
�µ¦µ�¤·¨¨·Á¤�¦Á¡·É¤�¹Ê�°¥nµ�¤¸�́¥­Îµ�´��´Ê�¦³¥³�n°�¦́�¬µ-16 ­´��µ®rÂ¨³ 8 ­´��µ®r-16 ­´��µ®rÄ�
�´Ê��2 Ä��¨»n¤ 
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�µ¦µ��̧É�4.12 °́�¦µ­nª��°�Á­o��¤�¸ÉÅ¤nÄ�nª·¨¨´­�n°Á­o��¤ª·¨¨´­���Áª¨µ�nµ��Ç�Â­��Á�}� 
Median (Min-Max) Ä�«¸¦¬³�oµ��¸ÉÄ�o¥µ�5% Å¤�°��·�·¨¦nª¤�´� 20%��¦�°�·¨µ°·�
Â¨³¥µ�5%�Å¤�°��·�·¨¦nª¤�´��¦̧¤¡ºÊ�� 

¦³¥³Áª¨µ 5%minox+20%Az 5%minox+�¦̧¤¡ºÊ� 
�n°�¦́�¬µ 5.34(0.94-14.67) 8(1.04-20.5) 
8 ­´��µ®r 12.17(3.23-53) 11.5(1.52-56) 
16 ­´��µ®r 14.38(3.44-46.) 9(2.56-49) 
p-value 0.001 0.432 

®¤µ¥Á®�»���Friedman Test 

 

£µ¡�̧É 4.2   °́�¦µ­nª�Á­o��¤�¸ÉÅ¤nÄ�nª·¨¨´­�n°Á­o��¤ª·¨¨´­���Áª¨µ�nµ��Ç��°�«¸¦¬³�oµ��¸ÉÄ�o¥µ 5%
Å¤�°��·�·¨¦nª¤�´� 20%��¦�°�·¨µ°·�Â¨³¥µ�5%�Å¤�°��·�·¨¦nª¤�´��¦̧¤¡ºÊ� 

 
  �µ��µ¦µ��¸É�4.1��Â¨³£µ¡�¸É�4.2�¡�ªnµ°́�¦µ­nª��°�Á­o��¤�¸ÉÅ¤nÄ�nª·¨¨´­�n°Á­o��¤ª·¨¨´­
�́Ê�Â�n�n°�¦́�¬µ�¹��16�­´��µ®rÄ�«¸¦¬³�oµ��¸ÉÅ�o¦́��5% Å¤�°��·�·¨¦nª¤�´��20%��¦�°�·¨µ°·�Á¡·É¤�¹Ê�
°¥nµ�¤¸�́¥­Îµ�´��µ�­�·�· 
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�µ¦µ��̧É�4.13 °́�¦µ­nª��°�Á­o��¤�¸ÉÅ¤nÄ�nª·¨¨´­�n°Á­o��¤ª·¨¨´­�Ä��nª�¦³¥³Áª¨µ�nµ��Ç�Â­��
Á�}��Median (Min-Max) Ä�«¸¦¬³�oµ��¸ÉÄ�o¥µ�5%�Å¤�°��·�·¨¦nª¤�´� 20%��¦�°�·
¨µ°·� 

¦³¥³Áª¨µ Median (Min-Max) p-value 
�n°�¦́�¬µ-8 ­´��µ®r 6.71(0.94-42) 0.023 
 13.33(3.23-53)  
8 ­´��µ®r-16 ­´��µ®r 12.17(3.23-53) 0.959 
 14.38(3.44-46)  
�n°�¦́�¬µ-16 ­´��µ®r 6.19(0.94-14.67) 0.001 

®¤µ¥Á®�»���Wilcoxon Signed Ranks Test 

�µ¦µ��̧É�4.14 °́�¦µ­nª��°�Á­o��¤�¸ÉÅ¤nÄ�nª·¨¨´­�n°Á­o��¤ª·¨¨´­�Ä��nª�¦³¥³Áª¨µ�nµ��Ç�Â­��
Á�}� Median (Min-Max) Ä�«¸¦¬³�oµ��¸ÉÄ�o¥µ�5% Å¤�°��·�·¨¦nª¤�´��¦̧¤¡ºÊ� 

¦³¥³Áª¨µ Median (Min-Max) p-value 
�n°�¦́�¬µ-8 ­´��µ®r 8(1.04-20.5) 0.526 
 11.59(1.52-56)  
8 ­´��µ®r-16 ­´��µ®r 11.5(1.52-56) 0.295 
 9(2.56-49)  
�n°�¦́�¬µ-16 ­´��µ®r 8(1.04-20.5) 0.327 
 9(2.56-49)  

®¤µ¥Á®�»���Wilcoxon Signed Ranks Test 

  �µ��µ¦µ��¸É�4.13 Â¨³�4.14 ¡�ªnµ°́�¦µ­nª��°�Á­o��¤�¸ÉÅ¤nÄ�nª·¨¨´­�n°Á­o��¤ª·¨¨´­
Á¡·É¤�¹Ê�°¥nµ�¤¸�́¥­Îµ�´�Ä�¦³¥³�n°�¦́�¬µ-8 ­´��µ®rÂ¨³8 ­´��µ®r-16 ­´��µ®rÄ�«¸¦¬³�oµ��¸ÉÄ�o¥µ�
�%�Å¤�°��·�·¨¦nª¤�´��20%��¦�°�·¨µ°·� 
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4.2.2 �µ¦Á�¨¸É¥�Â�¨�¦³®ªnµ��¨»n¤ 

�µ¦µ��̧É�4.15 Á�¦̧¥�Á�¸¥���µ�Á�¨¸É¥�°�Á­o��¤®�nª¥Á�}�¤·¨¨·Á¤�¦ �ªµ¤®�µÂ�n��°�Á­o��¤
�´Ê�®¤��n°�20��µ¦µ�¤·¨¨·Á¤�¦��ªµ¤®�µÂ�n��°�Á­o��¤ �¸ÉÅ¤nÄ�nª·¨¨´­�n°�20 �µ¦µ�
¤·¨¨·Á¤�¦ ±�­nª�Á�¸É¥�Á��¤µ�¦�µ�Â¨³°́�¦µ­nª��°�Á­o��¤�¸ÉÅ¤nÄ�nª·¨¨´­�n°Á­o��¤
ª·¨¨´­Â­��Á�}��Median (Min-Max) ¦³®ªnµ��¨»n¤�¸ÉÅ�o¦́�¥µ�µ�5%�Å¤�°��·�·¨
¦nª¤�´��20% �¦�°�·¨µ°·�Â¨³�5%�Å¤�°��·�·¨¦nª¤�´��¦̧¤¡ºÊ��¸É�n°��µ¦ª·�́¥ 

�nµ�°�Á­o��¤ Mx+Az Mx+�¦̧¤¡ºÊ� Paired 
Differences p-value 

��µ�Á�¨¸É¥�°�Á­o��¤ 0.0572±0.0091 0.0546±0.0083 0.0026±0.0046 0.011 
�ªµ¤®�µÂ�n��°�Á­o�
�¤�´Ê�®¤� 

 
44.25±7.08 

 
45.96±7.68 

 
1.71±6.55 

 
0.214 

�ªµ¤®�µÂ�n��°�Á­o�
�¤�¸ÉÅ¤nÄ�nª·¨¨´­ 

 
38.17±6.81 

 
39.71±6.64 

 
1.54±6.36 

 
0.247 

°́�¦µ­nª��°�Á­o��¤�¸É 
Å¤n Ä�nª·¨¨´­�n° Á­o��¤
ª·¨¨´­ 

 
 

6.86(0.94-23) 

 
 

8.40(1.04-33) 

 
 
- 

 
 

0.045 

®¤µ¥Á®�»���Paired t-test, Wilcoxon Signed Ranks test 

  �µ��µ¦µ��¸É�4.15 ¡�ªnµ�¸ÉÁª¨µ�n°�Á¦·É¤�Îµ�µ¦ª·�́¥��µ�Á�¨¸É¥�°�Á­o��¤Ä�«¸¦¬³�oµ��¸É
Å�o¦́��5%�Å¤�°��·�·¨¦nª¤�´� 20%��¦�°�·¨µ°·�¤¸��µ�Á�¨¸É¥Ä®�n�ªnµ�oµ��¸ÉÅ�o¦́��5% Å¤�°��·�·¨
¦nª¤�´���¦̧¤¡ºÊ�°¥nµ�¤¸�́¥­Îµ�´��µ�­�·�·Â¨³°́�¦µ­nª��°�Á­o��¤�¸ÉÅ¤nÄ�nª·¨´­�n°Á­o��¤ª·¨¨´­Ä�
«¸¦¬³�oµ��¸ÉÅ�o¦́� 5% Å¤�°��·�·¨¦nª¤�´� 20%��¦�°�·¨µ°·��o°¥�ªnµ�oµ��¸ÉÅ�o¦́� 5% Å¤�°��·�·¨
¦nª¤�´��¦̧¤¡ºÊ�°¥nµ�¤¸�́¥­Îµ�´��µ�­�·�· 
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�µ¦µ��̧É�4.16 ��µ�Á�¨¸É¥�°�Á­o��¤�¸ÉÁ�¨¸É¥�Â�¨�®�nª¥Á�}�¤·¨¨·Á¤�¦�±�­nª�Á�¸É¥�Á��¤µ�¦�µ�
Ä��nª�Áª¨µ�nµ��Ç�Á�¦̧¥�Á�¸¥�¦³®ªnµ�«¸¦¬³�oµ��¸ÉÄ�o¥µ 5%�Å¤�°��·�·¨¦nª¤�´� 
20%��¦�°�·¨µ°·�Â¨³�5%�Å¤�°��·�·¨¦nª¤�´��¦̧¤¡ºÊ� 

¦³¥³Áª¨µ 5%minox+ 
20%Az 

5%minox+ 
�¦̧¤¡ºÊ� 

Paired 
Differences p-value 

�n°�¦́�¬µ-8 ­´��µ®r 0.0048±0.0039 0.0056±0.0039 0.0008±0.0052 0.450 
8 ­´��µ®r-16 ­´��µ®r 0.0047±0.0039 0.0046±0.0048 0.0000±0.0044 0.961 
�n°�¦́�¬µ-16 ­´��µ®r  0.0095±0.0065 0.0102±0.0069 0.0008±0.0066 0.573 

®¤µ¥Á®�»���Paired t-test 

�µ¦µ��̧É�4.17 �ªµ¤®�µÂ�n��°�Á­o��¤�´Ê�®¤��n° 20��µ¦µ�¤·¨¨·Á¤�¦ ±�­nª�Á�¸É¥�Á��¤µ�¦�µ��
�¸ÉÁ�¨¸É¥�Â�¨�Ä��nª�Áª¨µ�nµ��Ç�Á�¦̧¥�Á�¸¥�¦³®ªnµ�«¸¦¬³�oµ��¸ÉÄ�o¥µ 5% Å¤�°�
�·�·¨¦nª¤�´��20%��¦�°�·¨µ°·�Â¨³�5%�Å¤�°��·�·¨¦nª¤�´��¦̧¤¡ºÊ� 

¦³¥³Áª¨µ 5%minox+ 
20%Az 

5%minox+ 
�¦̧¤¡ºÊ� 

Paired 
Differences p-value 

�n°�¦́�¬µ-8 ­´��µ®r 1.04±5.43 0.29±5.59 0.75±6.11 0.553 
8 ­´��µ®r-16 ­´��µ®r 2.13±4.22 3.00±6.23 0.88±5.72 0.461 
�n°�¦́�¬µ-16 ­´��µ®r  3.17±5.55 3.29±8.36 0.13±8.01 0.940 

®¤µ¥Á®�»���Paired t-test 
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�µ¦µ��̧É�4.18 �ªµ¤®�µÂ�n��°�Á­o��¤�¸ÉÅ¤nÄ�nª·¨¨´­�n° 20��µ¦µ�¤·¨¨·Á¤�¦�±�­nª�Á�¸É¥�Á��
¤µ�¦�µ���¸ÉÁ�¨¸É¥�Â�¨�Ä��nª�Áª¨µ�nµ��Ç�Á�¦̧¥�Á�¸¥�¦³®ªnµ�«¸¦¬³�oµ��¸ÉÄ�o¥µ 5%
Å¤�°��·�·¨¦nª¤�´� 20% �¦�°�·¨µ°·�Â¨³ 5%�Å¤�°��·�·¨¦nª¤�´��¦̧¤¡ºÊ� 

¦³¥³Áª¨µ 5%minox+ 
20%Az 

5%minox+ 
�¦̧¤¡ºÊ� 

Paired 
Differences p-value 

�n°�¦́�¬µ-8 ­´��µ®r 3.04±7.30 2.5±6.31 0.54±8.67 0.762 
8 ­´��µ®r-16 ­´��µ®r 2.75±4.99 3.21±5.80 0.46±6.97 0.750 
�n°�¦́�¬µ-16 ­´��µ®r  5.79±7.05 5.71±8.98 0.08±9.76 0.976 

®¤µ¥Á®�»���Paired t-test 

�µ¦µ��̧É 4.19 °́�¦µ­nª��°�Á­o��¤�¸ÉÅ¤nÄ�nª·¨¨´­�n°Á­o��¤ª·¨¨´­�°�«¸¦¬³�°�«¸¦¬³�oµ���¸ÉÄ�o¥µ 
5% Å¤�°��·�·¨¦nª¤�´� 20%��¦�°�·¨µ°·�Â¨³�5%�Å¤�°��·�·¨¦nª¤�´��¦̧¤¡ºÊ����
Áª¨µ�nµ��Ç 

�¼oÁ�oµ¦nª¤
Ã�¦��µ¦ 

°´�¦µ­nª��oµ��̧ÉÅ�o¦́� 
5%minox+20%Az 

°´�¦µ­nª��oµ��̧ÉÅ�o¦́� 5%minox 
+�¦̧¤¡ºÊ� 

Baseline 8wk 16wk Baseline 8wk 16wk 
1 14.67 9.75 20.50 7.40 19.50 20.00 
2 5.14 13.67 43/0 10.60 56.00 40.00 
3 4.71 45.00 15.33 8.40 8.20 6.17 
4 23.00 49/0 47/0 20.50 11.67 19.00 
5 6.86 53.00 13.75 4.10 13.25 5.44 
6 9.25 8.00 46.00 19.00 22.00 7.20 
7 42.00 23.50 42/0 42/0 20.00 36/0 
8 0.94 3.23 3.44 1.04 1.52 2.56 
9 6.71 4.22 5.11 5.00 4.10 5.00 

10 7.60 14.50 37.00 7.40 5.20 7.25 
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�µ¦µ��̧É 4.19 ��n°� 

�¼oÁ�oµ¦nª¤
Ã�¦��µ¦ 

°´�¦µ­nª��oµ��̧ÉÅ�o¦́� 
5%minox+20%Az 

°´�¦µ­nª��oµ��̧ÉÅ�o¦́� 5%minox 
+�¦̧¤¡ºÊ� 

Baseline 8wk 16wk Baseline 8wk 16wk 
11 3.75 4.00 16.33 8.00 4.25 4.63 
12 5.67 13.33 8.80 17.50 4.57 9.00 
�� 2.71 17.00 11.67 4.71 18.00 12.00 
�� 2.31 26.50 18.67 6.83 21.50 51/0 
�� 9.00 11.00 10.57 16.67 6.63 8.43 
�� 2.91 9.75 15.00 18.50 2.55 19.00 
�� 5.00 14.67 12.50 5.43 11.75 16.33 
�� 21.50 9.00 56/0 7.80 11.50 49.00 
�� 8.25 17.00 39/0 12.00 12.67 18.50 
�� 7.60 9.50 40/0 19.50 40/0 40/0 
�� 7.60 16.50 20.00 33.00 31/0 36/0 
22 13.00 49/0 9.83 8.00 13.67 13.50 
23 11.50 51/0 18.33 13.67 44/0 45.0 
24 4.89 8.67 6.50 8.80 4.88 8.60 
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�µ¦µ��̧É�4.20 °́�¦µ­nª��°�Á­o��¤�¸ÉÅ¤nÄ�nª·¨¨´­�n°Á­o��¤ª·¨¨´­��¸ÉÁ�¨¸É¥�Â�¨�Ä��nª�Áª¨µ�nµ��Ç�
Â­��Á�}� Median (Min-Max)�Á�¦̧¥�Á�¸¥�¦³®ªnµ�«¸¦¬³�oµ��¸ÉÄ�o¥µ 5%�Å¤�°��·�·¨
¦nª¤�´� 20%��¦�°�·¨µ°·�Â¨³ 5% Å¤�°��·�·¨¦nª¤�´��¦̧¤¡ºÊ� 

¦³¥³Áª¨µ 5%minox+ 
20%Az 

5%minox+ 
�¦̧¤¡ºÊ� p-value 

�n°�¦́�¬µ-8 ­´��µ®r (N=18) 6.87(-12.5-46.14) 0.58(-15.59-45.4) 0.112 
8 ­´��µ®r-16 ­´��µ®r(N=14) 0.11(-39.25-38) 0.97(-14.8-16.48) 0.638 
�n°�¦́�¬µ-16 ­´��µ®r(N=15)  6.89(-3.17-36.75) 0(-11.8-12.6) 0.031 

®¤µ¥Á®�»���Wilcoxon Signed Ranks Test 

  �µ��µ¦µ��¸É�4.15 �¹��4.20 Á�}��µ¦Á�¦̧¥�Á�¸¥��µ¦Á�¨¸É¥�Â�¨�Ä��nª�Áª¨µ�nµ�Ç¦³®ªnµ�
«¸¦¬³�oµ��¸ÉÄ�o¥µ5%Å¤�°��·�·¨¦nª¤�´�20%�¦�°�·¨µ°·�Â¨³5%Å¤�°��·�·¨¦nª¤�´��¦̧¤¡ºÊ�¡�ªnµ�
��µ�Á�¨¸É¥�°�Á­o��¤��ªµ¤®�µÂ�n��°�Á­o��¤�´Ê�®¤�Â¨³�ªµ¤®�µÂ�n��°�Á­o��¤�¸ÉÅ¤nÄ�n
ª·¨¨´­��n°�20 �µ¦µ�¤·¨¨·Á¤�¦�¤¸�µ¦Á¡·É¤�¹Ê�Ã�¥Â���nµ�°¥nµ�Å¤n¤¸�́¥­Îµ�´�Á¤ºÉ°Á�¸¥��´�¦³®ªnµ�
�¨»n¤�Â�n¡�ªnµ°́�¦µ­nª��°�Á­o��¤�¸ÉÅ¤nÄ�nª·¨¨´­�n°Á­o��¤ª·¨¨´­¤¸�µ¦Á¡·É¤�¹Ê�Ä�«¸¦¬³�oµ��¸ÉÄ�o¥µ
5%�Å¤�°��·�·¨¦nª¤�´� 20%��¦�°�·¨µ°·�¤µ��ªnµ�oµ��¸ÉÄ�o 5%�Å¤�°��·�·¨¦nª¤�´��¦̧¤¡ºÊ�°¥nµ�¤¸
�́¥­Îµ�´��µ�­�·�·�́Ê�Â�n�nª��n°�¦́�¬µ�¹�16 ­´��µ®r®¨´��µ¦¦́�¬µ�Ã�¥�Îµ�ª��¦³�µ�¦¨�¨�
Á�ºÉ°��µ��µ��nµ�°�°́�¦µ¤¸�nµÁ­o��¤ª·¨¨´­Á�nµ�´�«¼�¥r (�́ª®µ¦Á�}�«¼�¥r) 
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4.3 �¨�µ¦ª·Á�¦µ³®r�ªµ¤¡¹�¡°Ä�Â¨³�µ¦�¦³Á¤·�Ã�¥Â¡�¥r�¼oÅ¤nÁ�̧É¥ª�o°��́��µ¦ª·�´¥ 

�µ¦µ��̧É�4.21 �³Â���ªµ¤¡¹�¡°Ä�Ä�Á¦ºÉ°�Á­o��¤Ã�¥¦ª¤�°��¼oÁ�oµ¦nª¤Ã�¦��µ¦�Ã�¥�¦³Á¤·�
�µ��10-cm visual analogue scale Ä�«¸¦¬³�´Ê��2 �oµ� 

�¼oÁ�oµ¦nª¤Ã�¦��µ¦ �³Â���ªµ¤¡¹�¡°Ä� 
�oµ��5%minox+20%Az 

�³Â���ªµ¤¡¹�¡°Ä� 
�oµ��5%minox+�¦̧¤¡ºÊ� 

1 5 5 
2 6 6 
3 9 8 
4 10 10 
5 8 9 
6 8 8 
7 7 7 
8 5 5 
9 7 7 

10 7 7 
11 7 8 
12 7 8 
13 5 5 
14 5 5 
15 8 7 
16 7 7 
17 6 7 
18 7 7 
19 7 7 
20 6 5 
21 8 8 
22 7 6 
23 7 6 
24 7 8 
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  �µ��µ¦µ��¸É�4.21 Â­���ªµ¤¡¹�¡°Ä�Ä�Á¦ºÉ°�Á­o��¤Ã�¥¦ª¤��¹É��¦³Á¤·��µ��10-cm visual 
analogue scale�Ã�¥�³Â�� 0 ®¤µ¥�¹��Å¤n¡¹�¡°Ä�Á¨¥�Â¨³�10�®¤µ¥�¹��¤¸�ªµ¤¡¹�¡°Ä�¤µ��¸É­»��
�¨�³Â��Á�¨¸É¥�µ��¼oÁ�oµ¦nª¤Ã�¦��µ¦ �¨�µ¦�³Á¤·��µ��¼o¦nª¤ª·�́¥¡�ªnµ��¼o¦nª¤Ã�¦��µ¦�»�¦µ¥¤¸
�ªµ¤¡¹�¡°Ä�°¥¼nÄ�¦³�́��¨µ���5���¹Ê�Å��»�¦µ¥��ªµ¤¡¹�¡°Ä�¦³®ªnµ�«¸¦¬³�oµ��¸ÉÅ�o¦́� 5%  
Å¤�°��·�·¨¦nª¤�´� 20% �¦�°�·¨µ°·�Â¨³�5%�Å¤�°��·�·¨¦nª¤�´��¦̧¤¡ºÊ��°��¼o¦nª¤Ã�¦��µ¦Â�n
¨³¦µ¥®¨´�­·Ê�­»��µ¦ª·�́¥Â���nµ�°¥nµ�Å¤n¤¸�́¥­Îµ�´��µ�­�·�·��P = 0.675��Ã�¥ McNemar-Bowker 
Test 

�µ¦µ��̧É�4.22 �³Â�� Global photography score Ã�¥Â¡�¥r�¸ÉÅ¤nÁ�¸É¥ª�o°��´��µ�ª·�́¥Ä�«¸¦¬³�oµ�
�¸ÉÅ�o¦́��5%�Å¤�°��·�·¨¦nª¤�´� 20%��¦�°�·¨µ°·�Â¨³ 5%Å¤�°��·�·¨¦nª¤�´�
�¦̧¤¡ºÊ� 

�¼oÁ�oµ¦nª¤Ã�¦��µ¦ Global photography score 
�oµ��5%minox+20%Az 

Global photography score 
�oµ��5%minox+�¦̧¤¡ºÊ� 

1 0 0 
2 2 1 
3 1 2 
4 1 2 
5 1 1 
6 0 0 
7 1 0 
8 0 0 
9 1 2 

10 2 1 
11 1 1 
12 2 3 
13 1 0 
14 2 1 
15 1 0 
16 2 1 
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�µ¦µ��̧É�4.22 (�n°� 

�¼oÁ�oµ¦nª¤Ã�¦��µ¦ Global photography score 
�oµ��5%minox+20%Az 

Global photography score 
�oµ��5%minox+�¦̧¤¡ºÊ� 

17 1 2 
18 1 0 
19 1 0 
20 1 0 
21 1 0 
22 0 1 
23 2 1 
24 1 0 

  �µ��µ¦µ��¸É�4.22 �³Â���µ��µ¦�¦³Á¤·�Ã�¥Â¡�¥r�¸ÉÅ¤nÁ�¸É¥ª�o°��´��µ�ª·�́¥�oª¥ Global 
photography score��³Â��°¥¼n¦³®ªnµ��-3��¹��3 Ã�¥ -3�®¤µ¥�¹���ªµ¤®�µÂ�n�¨�¨�°¥nµ�¤µ� Â¨³�
3�®¤µ¥�¹���ªµ¤®�µÂ�n�Á¡·É¤�¹Ê�°¥nµ�¤µ��¡�ªnµ«¸¦¬³�oµ��¸ÉÅ�o¦́��¸ÉÅ�o¦́��5% Å¤�°��·�·¨¦nª¤�´�
20%��¦�°�·¨°·��¤¸�µ¦Á�¨¸É¥�Â�¨�Á¡·É¤�¹Ê�Á¨È��o°¥��1��¦o°¥¨³ 58.33�Á¡·É¤�¹Ê��µ��¨µ���2) ¦o°¥¨³25�
Å¤n¤¸�µ¦Á�¨¸É¥�Â�¨��(0) 16.67% «¸¦¬³�oµ��¸ÉÅ�o¦́��5%�Å¤�°��·�·¨¦nª¤�´��¦̧¤¡ºÊ�¤¸�µ¦Á�¨¸É¥�Â�¨�
Á¡·É¤�¹Ê�Á¨È��o°¥��1��¦o°¥¨³ 33.33�Á¡·É¤�¹Ê��µ��¨µ��¦o°¥¨³16.67 Á¡·É¤�¹Ê�¤µ��4.17% Å¤n¤¸�µ¦
Á�¨¸É¥�Â�¨��45.83%�«¸¦¬³�´Ê��2��oµ�Å¤n¤¸�³Â���¦³Á¤·��ªµ¤®�µÂ�n�¨�¨� 

4.4 �¨�oµ�Á�¸¥�Ã�¥¦ª¤®΅��µ¦¦́�¬µ  

Å¤n¡�°µ�µ¦�oµ�Á�¸¥�Ä�«¸¦¬³�oµ��µ�5% Å¤�°��·�·¨¦nª¤�´��¦̧¤¡ºÊ�Â�n¡�ªnµ¤¸�¼oÁ�oµ¦nª¤
Ã�¦��µ¦�8 ¦µ¥��·�Á�}�¦o°¥¨³�33.33 �¸É¤¸°µ�µ¦°µ�µ¦¦³�µ¥Á�º°�«¸¦¬³�oµ��¸É�µ 5%�Å¤�°��·�·¨
¦nª¤�´� 20%��¦�°�·¨µ°·��°µ�µ¦¦³�µ¥Á�º°��̧�¹Ê�£µ¥Ä��30��µ�¸®¨´��µ¥µÃ�¥Å¤nÅ�o¦́��µ¦¦́�¬µ
Á¡·É¤Á�·¤�°µ�µ¦�́��¨nµª®µ¥Å�Ä�Áª¨µ�¦³¤µ��2 ­´��µ®rÂ¨³¡��¼oÁ�oµ¦nª¤Ã�¦��µ¦�4�¦µ¥¤¸°µ�µ¦
¦³�µ¥Á�º°�®�́�«¸¦¬³�ÊÎµÄ��nª�°µ�µ«Á¥È�� 



 

 
���¸É�5 

­¦»��°£·�¦µ¥�¨�Â¨³�o°Á­�°Â�³ 

5.1 ­¦»��¨�µ¦ª·�´¥ 

  �µ�«¹�¬µª·�́¥�̧ÊÁ�}��µ¦«¹�¬µ�¨�µ¦¦́�¬µÃ�¥�µ¦Ä�o�µ¥µ 5%�Å¤�°��·�·¨¦nª¤�´� 20% 
�¦�°�·¨µ°·�Á�¸¥��´� 5%�Å¤�°��·�·¨ Ä��µ¦¦́�¬µÃ¦��¤�µ��µ�±°¦rÃ¤�Á¡«�µ¥¦³�́��2-3 Á° 
Ã�¥«¸¦¬³Â�n¨³�oµ��³Å�o¦́�¥µ�nµ���·��´�Ä���Á�̧¥ª�´��«¹�¬µÁ�}�Áª¨µ�16 ­´��µ®r� 
  Á¤ºÉ°Á�¦̧¥�Á�¸¥��µ¦¦́�¬µÄ�«¸¦¬³�oµ�Á�̧¥ª�´��́Ê�Â�n�n°�¦́�¬µ�¹�16 ­´��µ®r�¡�ªnµ«¸¦¬³ 
�´Ê�­°��oµ��¸É¤¸�µ¦Á¡·É¤��µ�Á�¨¸É¥�°�Á­o��¤Â¨³�µ¦Á¡·É¤�ªµ¤®�µÂ�n��°�Á­o��¤�¸ÉÅ¤nÄ�nª·¨¨´­�
�n°�20��µ¦µ�¤·¨¨·Á¤�¦°¥nµ�¤¸�́¥­Îµ�´��µ�­�·�·�¸É�16 ­´��µ®rÁ¤ºÉ°Á�¸¥��´��n°��µ¥µÂ¨³¡�ªnµ
«¸¦¬³�oµ��¸ÉÅ�o¦́�¥µ 5%�Å¤�°��·�·¨¦nª¤�´��20% �¦�°�·¨µ°·�¤¸�µ¦Á¡·É¤�¹Ê��°��ªµ¤®�µÂ�n�
�°�Á­o��¤�´Ê�®¤��n°�20��µ¦µ�¤·¨¨·Á¤�¦Â¨³�µ¦Á¡·É¤�°�°́�¦µ­nª��°�Á­o��¤�¸ÉÅ¤nÄ�nª·¨¨´­�n°
Á­o��¤ª·¨¨´­°¥nµ�¤¸�́¥­Îµ�´��µ�­�·�·�¸É 16 ­´��µ®r 
  Á¤ºÉ°Á�¦̧¥�Á�¸¥��µ¦¦́�¬µ¦³®ªnµ�«¸¦¬³�oµ�Ä�o�µ¥µ 5%�Å¤�°��·�·¨¦nª¤�´��20% �¦�°�·¨µ
°·���´�5%Å¤�°��·�·¨��¸É­·Ê�­»�¦³¥³Áª¨µ�16 ­´��µ®r�°µ�¥´�Å¤n­µ¤µ¦�Á®È��ªµ¤Â���nµ��µ�
�¨·�·����µ�Á�¨¸É¥�°�Á­o��¤��ªµ¤®�µÂ�n��°�Á­o��¤�´Ê�®¤���ªµ¤®�µÂ�n��°�Á­o��¤�¸ÉÅ¤nÄ�n
ª·¨¨´­�n°�20��µ¦µ�¤·¨¨·Á¤�¦�°¥nµ�¤¸�́¥­Îµ�´��µ�­�·�·�Â�n¡�ªnµ°́�¦µ­nª��°�Á­o��¤�¸ÉÅ¤nÄ�nª·¨¨´­
�n°Á­o��¤ª·¨¨´­Ä�«¸¦¬³�oµ��¸ÉÄ�o�µ¥µ 5%�Å¤�°��·�·¨¦nª¤�´��20%��¦�°�·¨µ°·�¤¸�µ¦Á¡·É¤�¹Ê�Á¤ºÉ°
Á�¸¥��´��oµ��¸ÉÅ�o¦́�¥µ 5% Å¤�°��·�·¨°¥nµ�¤¸�́¥­Îµ�´��µ�­�·�·Ä��nª�Áª¨µ�n°�¦́�¬µ�¹�16 
­´��µ®r®¨´�¦́�¬µ�°́�¦µ­nª��¸ÉÁ¡·É¤�¹Ê��̧Ê�n��°��¹��µ¦�ÎµÁ�·�Ã¦�Á�}�Å�Ä��µ��¸É�̧�¹Ê���¹É��n��¸Êªnµ 
20%��¦�°�·¨µ°·�¤¸�»�­¤�´�·Á­¦·¤�¦³­·��·�¨¥µ�µ5%Å¤�°��·�·¨�Ä��µ¦¦́�¬µÃ¦��¤�µ��µ�
±°¦rÃ¤�Á¡«�µ¥�¦³�́��2-3�Á°�¤¸�¨�oµ�Á�¸¥�Á¡¸¥�Á¨È��o°¥�Ã�¥®µ¥Å�oÁ°��Å¤n�o°�¦́�¬µ� 
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5.2 °£·�¦µ¥�¨�µ¦ª·�´¥ 

  �µ�ª·�́¥�̧ÊÁ�}��µ�ª·�́¥Á�·���¨°��Á¡ºÉ°«¹�¬µ�¨�°��µ¦Ä�o�µ¥µ�5%�Å¤�°��·�·¨¦nª¤�´� 
20%��¦�°�·¨µ°·�Á�¸¥��´��5% Å¤�°��·�·¨ Ä��µ¦¦́�¬µÃ¦��¤�µ��µ�±°¦rÃ¤�Á¡«�µ¥¦³�́��2-3�
Á°�Á¡«�µ¥��o°¤¼¨�¸ÉÅ�o�³Á�}��¦³Ã¥��r�n°Â¡�¥rÂ¨³�¼o�iª¥Ä��µ¦�´�­·�Ä�Á¨º°�ª·�¸�µ¦¦´�¬µ�
°µ�Ä�oÁ¡ºÉ°¨��¨�oµ�Á�¸¥��µ��µ¦¦́�¬µ®¦º°Á­¦·¤�µ¦¦́�¬µ�µ�¥µ¤µ�¦�µ�Á�·¤� 

5.2.1 °£·�¦µ¥�o°¤¼¨�́ÉªÅ��°��¼o¦nª¤Ã�¦��µ¦ 
¤¸¦µ¥¨³Á°̧¥��́��̧Ê 

5.2.1.1 °µ¥»�¡�ªnµ�¼oÁ�oµ¦nª¤Ã�¦��µ¦ª·�́¥¤¸°µ¥»Á�¨¸É¥�35.5��e 
5.2.1.2 ¦³¥³Áª¨µ�¸É¤¸°µ�µ¦�¦³¥³Áª¨µÃ�¥Á�¨¸É¥�¸É¤¸°µ�µ¦�¤�µ��5.96��e 
5.2.1.3 �¦³ª́�·�¦°��¦́ª��¼o¦nª¤Ã�¦��µ¦¤¸£µª³�¤�µ�Ä��¦°��¦́ª¦o°¥¨³�79.17 �¹É�

­�́�­�»�ªnµÃ¦��¤�µ��µ�±°¦rÃ¤�Á¡«�µ¥¤¸­µÁ®�»�µ�®¨µ¥�{��́¥�Á�n��±°¦rÃ¤���µ¦¤¸�¦³ª́�·
�¦°��¦́ª  Á¡«�Â¨³°µ¥»��(Messenger, 2008) 

5.2.1.4 Ã¦��¦³�Îµ�́ª��¼o�iª¥�»���Å¤n¤¸Ã¦��¦³�Îµ�́ª� 
5.2.1.5 �µ¦¦́�¬µ�n°�®�oµ�¤¸�¼o�iª¥¦o°¥¨³�41.67 Á�¥Å�o¦́��µ¦¦́�¬µ¤µ�n°��Â�nÅ�o

®¥»��µ¦¦́�¬µ�́Ê��Ç��µ¤Á���r�¸É�Îµ®��Åªo 
5.2.1.6 ¦³�́��ªµ¤¦»�Â¦��°�£µª³�¤�µ��¤¸�µ¦�¦³�µ¥�°��Îµ�ª��¦³�µ�µ¦�µ¤

�ªµ¤¦»�Â¦�Ä�¨oÁ�¸¥��´��¡�ªnµ�¼o�iª¥­nª�Ä®�n�́�°¥¼nÄ� Norwood-Hamilton Scale type II��·�Á�}�
¦o°¥¨³ 37.5�¦°�¨�¤µ�º°�type III �·�Á�}�¦o°¥¨³�33.33�Â¨³�o°¥�¸É­»��º°�type III a �·�Á�}�¦o°¥¨³�
27.17  

5.2.2 °£·�¦µ¥�¨�µ¦ª·�´¥ 
  �µ��¨�µ¦«¹�¬µª·�́¥Ã�¥�µ¦Ä®o�¼oÁ�oµ¦nª¤Ã�¦��µ¦�µ¥µ�¸É«¸¦¬³�oª¥5%Å¤�°��·�·¨¦nª¤�´�
20% �¦�°�·¨µ°·�Â¨³°̧��oµ��µ¥µ�5%�Å¤�°��·�·¨�¹É�Á�}�¥µ�¸ÉÅ�o¦́��µ¦¥°¤¦́��µ�°��r�µ¦°µ®µ¦
Â¨³¥µÂ®n�­®¦́�°Á¤¦·�µÄ��µ¦¦́�¬µÃ¦��¤�µ��µ�±°¦rÃ¤�Á¡«�µ¥��Îµ�µ¦«¹�¬µª·�́¥Á�}�Áª¨µ�16 
­´��µ®r� 

5.2.2.1 �¨�µ¦«¹�¬µÄ�«¸¦¬³�oµ��¸ÉÅ�o¦́�¥µ��·�Á�̧¥ª�´� 
�́Ê�Â�n�n°�¦́�¬µ�¹��16�­´��µ®r®¨´��µ¦¦́�¬µ�¤¸�µ¦Á¡·É¤�¹Ê��°���µ�Á�¨¸É¥�°�Á­o��¤

Â¨³�ªµ¤®�µÂ�n��°�Á­o��¤�¸ÉÅ¤nÄ�nª·¨¨´­°¥nµ�¤¸�́¥­Îµ�´��µ�­�·�·Ä��¨»n¤�¸ÉÅ�o¦́� 5% Å¤�°��·�·¨�
¦nª¤�´��20%��¦�°�·¨µ°·�Â¨³�¨»n¤�¸ÉÅ�o¦́� 5% Å¤�°��·�·¨ Ã�¥¤¸�µ¦Á¡·É¤�¹Ê��°���µ�Á�¨¸É¥�°�
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Á­o��¤ (P<0.001 Ä�«¸¦¬³�´Ê�­°��oµ�)Â¨³�ªµ¤®�µÂ�n��°�Á­o��¤�¸ÉÅ¤nÄ�nª·¨¨´­(P=0.053 Ä�
�¨»n¤�5% Å¤�°��·�·¨¦nª¤�´� 20%��¦�°�·¨µ°·��Â¨³ P=0.065�Ä��¨»n¤5%Å¤�°��·�·¨)��́Ê�Â�n
­´��µ®r�¸É�8 �°��µ¦«¹�¬µ�°�·�µ¥Å�o�µ�Á­o��¤�¨oµ¥ª·¨¨´­¤¸¦³¥³°µ�µÁ��Á�¨¸É¥�o°¥�ªnµ�1�
­´��µ®r�Á­o��¤ª·¨¨´­¤¸¦³¥³°µ�µÁ��Á�¨¸É¥�¦³¤µ��1-2�­´��µ®r (Cotsarelis & Botchkarev, 2008)��
�¹��ÎµÄ®o��µ�Á�¨¸É¥�°�Á­o��¤Á¡·É¤�¹Ê�Á�ºÉ°��µ��Îµ�ª�Á­o��¤�µ�­nª�¨�¨�Â¨³�5%�Å¤�°��·�·¨�
¤¸�»�­¤�´�·®¨´�Ä��µ¦Á¡·É¤¦³¥³°µ�µÁ��Â¨³Á¡·É¤��µ��°�Á­o��¤Á�·¤��Rogers & Avram, 2008)
�¹�­µ¤µ¦�°�·�µ¥�µ¦Á¡·É¤�°���µ�Á�¨¸É¥�°�Á­o��¤Â¨³�ªµ¤®�µÂ�n��°�Á­o��¤�¸ÉÅ¤nÄ�nª·¨¨´­�¸É
¦³¥³Áª¨µ�́��¨nµªÅ�o�°̧��´Ê�¥´�¤¸�µ¦«¹�¬µÁ�¦̧¥�Á�¸¥��µ¦Ä�o¥µ�µ�5% Å¤�°��·�·¨�´� 2%�Å¤�°��·�·¨�
Ä���­®¦́�°Á¤¦·�µÂ¨³�µ¦«¹�¬µÁ�¦̧¥�Á�¸¥��µ¦Ä�o¥µ�µ�5%�Å¤�°��·�·¨�´� 1% Å¤�°��·�·¨Ä�
���̧É�»i� (Tsuboi et al., 2009)�¡�ªnµ�µ¦Ä�o¥µ�µ5%Å¤�°��·�·¨�ÎµÄ®oÁ­o��¤�¸ÉÅ¤nÄ�nª·¨¨´­Á¡·É¤�¹Ê�
Å�o�̧�ªnµ�µ¦Ä�o¥µ�µ2%Å¤�°��·�·¨Â¨³ 1%�Å¤�°��·�·¨°¥nµ�¤¸�́¥­Îµ�´��µ�­�·�·�Á¦·É¤Á¡·É¤�Îµ�ª�
°¥nµ�¤¸�́¥­Îµ�´��µ�­�·�·�́Ê�Â�n­´��µ®r�¸É�8 �¹É�­°��¨o°��´��µ�ª·�́¥��´��̧Ê� 

 Ä�«¸¦¬³�oµ��¸ÉÅ�o¦́� 5% Å¤�°��·�·¨�¦nª¤�´� 20%��¦�°�·¨µ°·�¥´�¡�°̧�ªnµ¤¸�µ¦Á¡·É¤
�ªµ¤®�µÂ�n��°�Á­o��¤�´Ê�®¤�Â¨³�µ¦Á¡·É¤�¹Ê��°�°́�¦µ­nª�Á­o��¤�¸ÉÅ¤nÄ�nª·¨¨´­�n°Á­o��¤
ª·¨¨´­°¥nµ��¤¸�́¥­Îµ�´��µ�­�·�·Ä��nª�Áª¨µ�́Ê�Â�n�n°�¦́�¬µ�¹��16 ­´��µ®r®¨´�¦́�¬µ�Ã�¥¤¸�µ¦
Á¡·É¤�¹Ê��́Ê�Â�n 8 ­´��µ®r®¨´��µ¦¦́�¬µ�°�·�µ¥Å�o�µ��»�­¤�´�·�°� 5%�Å¤�°��·�·¨�¸ÉÁ¡·É¤¦³¥³°µ
�µÁ���ÎµÄ®oÁ­o��¤¤¸°µ¥»¥µª�¹Ê�Â¨³Á­o��¤�µ�­nª��¸ÉÅ�o¦́��20% �¦�°�·¨µ°·��¸É¤¸�»�­¤�´�·Ä�
�µ¦¥´�¥´Ê�Á°�Å�¤r�Å¢ªr°́¨¢µ¦̧�́�Á�­��·��¸É (Stamatladis et al., 1998) �¹É�°°�§��·Í¥´�¥´Ê�Á­o��¤�¸É
Å¤nÄ�nª·¨¨´­�¨µ¥Á�}�Á­o��¤�¨oµ¥ª·¨¨´­�(�¹É��¼�µ��¨o°�Á�°Ã¤­Ã���³Â¥�Á­o��¤�¨oµ¥ª·¨¨´­
Å¤nÅ�o�µ�Á­o��¤ª·¨¨´­)��́��¸É¡�Á�}��¨Å�®¨´��°��µ¦Á�·�Ã¦��¤�µ��µ�±°¦rÃ¤�Á¡«�µ¥ Ã�¥
¦³¥³Áª¨µ�¸É 20%��¦�°�·¨µ°·�°°�§��·Í�¸É®�́�«¸¦¬³­�́�­�»��µ��µ¦«¹�¬µª·�́¥�¸É�µ 20% �¦�°�·
¨µ°·�Á¡ºÉ°¨��ªµ¤¤´���Ä�®�oµ�¹É�°µ«´¥�¨Å�¥´�¥´Ê�Á°�Å�¤rÅ¢ªr°́¨¢µ¦̧�́�Á�­��·��¸É1�
Á�n�Á�̧¥ª�´��µ�ª·�́¥��´��̧Ê�¡�ªnµ­µ¤µ¦�¨��ªµ¤¤´���Ä�®�oµÅ�o�30% �́Ê�Â�n­´��µ®r�¸É�13�Â¨³
���¸É��¸É­´��µ®r�¸É�16 (Mayer-Da-silva et al., 1989) Â¨³�µ�ª·�́¥��´��̧Ê¤¸�µ¦Á¡·É¤�°�°́�¦µ­nª�Á­o�
�¤�¸ÉÅ¤nÄ�nª·¨¨´­�n°Á­o��¤ª·¨¨´­°¥nµ�¤¸�́¥­Îµ�´��µ�­�·�·�¸É�16 ­´��µ®r®¨´��µ¦�µ¥µ�¸É�n��°�ªnµ¤¸
�µ¦¥´�¥´Ê�Á°�Å�¤rÅ¢ªr°́¨¢µ¦̧�́�Á�­��·��¸É 1��¸É 16 ­´��µ®rÁ�n��´� �¨�º°�ÎµÄ®oÁ­o��¤�¨oµ¥ª·¨¨´­
¨�¨��Á­o��¤�¸ÉÅ¤nÄ�nª·¨¨´­Á¡·É¤�¹Ê��°́�¦µ­nª�Á­o��¤�¸ÉÅ¤nÄ�nª·¨¨´­�n°Á­o��¤ª·¨¨´­�¹�Á¡·É¤�¹Ê�Â¨³
�Îµ�ª�Á­o��¤�´Ê�®¤�Á¡·É¤�¹Ê��oª¥Á�ºÉ°��µ��Îµ�ª�Á­o��¤�¨oµ¥ª·¨¨´­¨�¨��Á­o��¤Ã�¥¦ª¤�¹�¤¸°µ¥»
¥µª�¹Ê�Â¨³�µ¦®¨»�¦nª��¹�¨�¨��Á®�»�¨�̧Ê�ÎµÄ®o¤¸�Îµ�ª�Á­o��¤�´Ê�®¤�Á¡·É¤�¹Ê�� 
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5.2.2.2 �¨�µ¦«¹�¬µ¦³®ªnµ�«¸¦¬³Â�n¨³�oµ� 
   ¡�ªnµ��µ�Á�¨¸É¥�°�Á­o��¤��ªµ¤®�µÂ�n��°�Á­o��¤�´Ê�®¤���ªµ¤®�µÂ�n��°�
Á­o�Å¤nÄ�nª·¨¨´­�¤¸�µ¦Á¡·É¤�¹Ê�Â���nµ��´�°¥nµ�Å¤n¤¸�́¥­Îµ�´��µ�­�·�·Ã�¥�¸É�Â�n°́�¦µ­nª��°�Á­o�
�¤�¸ÉÅ¤nÄ�nª·¨¨´­�n°Á­o��¤ª·¨¨´­Ä�«¸¦¬³�oµ��¸ÉÄ�o�µ¥µ 5%�Å¤�°��·�·¨�¦nª¤�´��20% �¦�°�·¨µ°·�
¤¸�µ¦Á¡·É¤�¹Ê�Â���nµ��´�°¥nµ�¤¸�́¥­Îµ�´��µ�­�·�·�(P=0.031) Á¤ºÉ°Á�¸¥��´��oµ��¸ÉÅ�o¦́�¥µ5%Å¤�°�
�·�·¨Ä��nª�Áª¨µ�n°�¦́�¬µ�¹�16 ­´��µ®r®¨´�¦́�¬µ�´Ê��¸É°́�¦µ­nª��̧Ê�¸É�n°�Á¦·É¤ª·�́¥Ä�«¸¦¬³�oµ��¸É
Å�o¦́� 5% Å¤�°��·�·¨Â¨³�20%��¦�°�·¨µ°·�¤¸�nµ�o°¥�ªnµ«¸¦¬³�oµ��¸ÉÅ�o¦́� 5%�Å¤�°��·�·¨Â¨³
�¦̧¤¡ºÊ�°¥nµ�¤¸�́¥­Îµ�´���µ�­�·�· (P=0.045) Â¨³�Îµ�ª��¦³�µ�¦�¸ÉÅ¤nÁ�nµ�´��24�Ä��nª�Áª¨µ�nµ��Ç�
Á�ºÉ°��µ��µ��nª�Áª¨µ�³¤¸�¼o¦nª¤Ã�¦��µ¦ª·�́¥�¸É¤¸Á­o��¤ª·¨¨´­Á�}�«¼�¥r�¹�Å¤n­µ¤µ¦��Îµ¤µ�Îµ�ª�
Å�o�Â�n�¸É0-16 ­´��µ®r�¹É�Á�}��nª��¸É¤¸�́¥­Îµ�´��µ�­�·�·��Îµ�ª��°��¼o¦nª¤ª·�́¥�¸É¤¸Á­o��¤ª·¨¨´­Á�}�
«¼�¥rÄ��oµ��¸ÉÅ�o¦́� 5%�Å¤�°��·�·¨Â¨³ 20%��¦�°�·¨µ°·�Á�nµ�´��3�¦µ¥Â¨³�oµ��¸ÉÅ�o¦́� 5%Å¤
�°��·�·¨�Â¨³�¦̧¤¡ºÊ�Á�nµ�´� 2 ¦µ¥Ã�¥«¸¦¬³�´Ê�­°��oµ�¤¸Á­o��¤ª·¨¨´­Á�}�«¼�¥rÁ�nµ�´��3 ¦µ¥�¹�
Á®¨º°�¸É�Îµ�ª�Å�o�15 ¦µ¥��¹É�­µ¤µ¦�°�·�µ¥Å�o�µ��»�­¤�´�·�°� 20%��¦�°�·¨µ°·�¥´�¥´Ê�Á°�Å�¤r
Å¢ªr°́¨¢µ¦̧�́�Á�­��·��¸É 1��¸ÉÁ¦·É¤¥´�¥´Ê�®¨´��µ��µ�¸É�·ª®�́��́Ê�Â�n­´��µ®r�¸É�13�Â¨³���¸É�¸É­´��µ®r�¸É�
16 �¹É�­��¨o°��´��¨�µ¦«¹�¬µÄ�«¸¦¬³�oµ�Á�̧¥ª�´��� 
   �µ¦°°�§��·Í¥´�¥´Ê�Á°�Å�¤rÅ¢ªr°́¨¢µ¦̧�́�Á�­��·��¸É�1 �ÎµÄ®oÁ­o��¤�¸ÉÅ¤nÄ�nª·¨¨´­Å¤n
�¼�Á�¨¸É¥�Á�}�Á­o��¤�¨oµ¥ª·¨¨´­�µ¤�µ¦�ÎµÁ�·�Ã¦��°�Ã¦��¤�µ��µ�±°¦rÃ¤�Á¡«�µ¥ 

 Ä������·°́�¦µ­nª��°�Á­o��¤�¸ÉÅ¤nÄ�nª·¨¨´­�n°Á­o��¤ª·¨¨´­�³Á�nµ�´��7:1�Â�n®µ�
Á�}��¼o�iª¥Ã¦��¤�µ��µ�±°¦rÃ¤�Á¡«�µ¥°́�¦µ­nª�°µ��ÉÎµ�¹� 4:1�Å�oÃ�¥�µ¦«¹�¬µ��¨°��̧ÊÁ¦µÅ¤n
­µ¤µ¦�Â¥�Á­o��¤ª·¨¨´­Â¨³Á­o��¤�¨oµ¥ª·¨¨´­Å�o�µ��¨o°�Á�°Ã¤­Ã��Á¡¦µ³Å¤nÅ�o�Îµ�µ¦�́��·Ê�
Á�ºÊ°¡·­¼��r�Â�n°¥nµ�Å¦�È�µ¤�µ¦�¸É°́�¦µ­nª��°�Á­o��¤�¸ÉÅ¤nÄ�nª·¨´­�n°Á­o��¤ª·¨¨´­Á¡·É¤�¹Ê��È�n�
�°��µ¦�ÎµÁ�·�Ã¦��Á�}�Å�Ä��µ��¸É�̧Â¨³�nµ�³Á�}��µ¦¨�¨��°�Á­o��¤�¨oµ¥ª·¨¨´­¤µ��ªnµ�µ¦
¨�¨��°�Á­o��¤ª·¨¨´­Á�ºÉ°��µ�«¸¦¬³�oµ��¸ÉÅ�o¦́� 5% Å¤�°��·�·¨�¸É¤¸�»�­¤�´�·Á¡·É¤¦³¥³°µ�µÁ��
Â¨³Á¡·É¤��µ�Á­o��¤�(�ÎµÄ®oÁ¤ºÉ°Á�¦̧¥�Á�¸¥�Â¨oªÁ­o��¤ª·¨¨´­�³¤¸�¦·¤µ��¸É¨�¨�) ¤¸°́�¦µ­nª��°�
Á­o��¤�¸ÉÅ¤nÄ�nª·¨¨´­�n°Á­o��¤ª·¨¨´­Á¡·É¤�¹Ê�°¥nµ�Å¤n¤¸�́¥­Îµ�´��Ä��µ��¦��oµ¤�¸É«¸¦¬³�oµ��¸ÉÅ�o¦́��
5% Å¤�°��·�·¨¦nª¤�´��20%��¦�°�·¨µ°·�¤¸°́�¦µ­nª��̧ÊÁ¡·É¤�¹Ê�°¥nµ�¤¸�́¥­Îµ�´��¹��nµ�³Á�}�
�¦³­·��·�¨�°�20%�¦�°�·¨µ°·��¸É¥´�¥´Ê��µ¦Á�¨¸É¥�Á­o��¤�¸ÉÅ¤nÄ�nª·¨¨´­Ä®oÁ�}�Á­o��¤�¨oµ¥ª·¨¨´­
�¹��Îµ°́�¦µ­nª��̧ÊÁ¡·É¤�¹Ê���¨�µ¦«¹�¬µª·�́¥�̧Ê¡�ªnµ�µ¦Ä�o¥µ�5% Å¤�°��·�·¨¦nª¤�´��20%��¦�°�·
¨µ°·��¸É¤¸�»�­¤�´�·¥´�¥´Ê�Á°�Å�¤rÅ¢ªr°́¨¢µ¦̧�́�Á�­��·��¸É�1�Ä®o�¦³­·��·�¨Ä��µ¦¦́�¬µ�̧�ªnµ�¹É�
­�́�­�»�Ã�¥�¤¸�µ¦«¹�¬µ¥o°�®¨´�Ã�¥Â�n��¨»n¤°°�Á�}���¨»n¤�¸É 1 Å�o¦́�¥µ�µ�3%�Å¤�°��·�·¨�
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�¨»n¤�¸É�2 Å�o¦́�¥µ 3%�Å¤�°��·�·¨¦nª¤�´� 0.1%�¢eÂ�­Á�°Å¦�rÂ¨³�¨»n¤�¸É�3 Å�o¦́�¥µ¦́��¦³�µ�
¢eÂ�­Á�°Å¦�r¦nª¤�´�¥µ�°��¨»n¤�¸É1 ®¦º°¥µ�¨»n¤�¸É2 ¡�ªnµ�µ¦Å�o¦́�¢eÂ�­Á�°Å¦�r�¹É�°°�§��·Í
¥´�¥´Ê�Á°�Å�¤rÅ¢ªr°́¨¢µ¦̧�́�Á�­��·��¸É�2 ¦nª¤�oª¥�´Ê�Â���µ®¦º°Â��¦́��¦³�µ�Ä®o�¨�µ¦¦́�¬µ
Á�nµ�´�Â¨³�̧�ªnµÅ�o¦́�¥µ�µ 3%�Å¤�°��·�·¨Á¡¸¥���·�Á�̧¥ª Ã�¥�¦³Á¤·��µ�£µ¡�nµ¥�¸É�12, 24, 48 
­´��µ®r (Somyot  Charuwichitratana, 2005) 

  �µ¦�¦³Á¤·��ªµ¤¡¹�¡°Ä��°��¼o�iª¥Á¤ºÉ°Á�¦̧¥�Á�¸¥�¦³®ªnµ�«¸¦¬³�oµ��¸ÉÅ�o¦́�5%Å¤�°�
�·�·¨¦nª¤�´� 20%��¦�°�·¨µ°·�Á�¸¥��´� 5% Å¤�°��·�·¨�®¨´�16�­´��µ®r ¡�ªnµ�ªµ¤¡¹�¡°Ä�
¦³®ªnµ�«¸¦¬³�´Ê��2 �oµ�Â���nµ��´�°¥nµ�Å¤n¤¸�́¥­Îµ�´��µ�­�·�·��¹É�Á�}�Å�Ä��µ�Á�̧¥ª�´��´��¨
�µ¦«¹�¬µ¦³®ªnµ��¨»n¤�´Ê���µ�Á�¨¸É¥�°�Á­o��¤��ªµ¤®�µÂ�n��°�Á­o��¤�´Ê�®¤���ªµ¤®�µÂ�n�
�°�Á­o��¤�¸ÉÅ¤nÄ�nª·¨¨´­��¸ÉÂ���nµ�°¥nµ�Å¤n¤¸�́¥­Îµ�´��µ�­�·�·�¤¸Á¡¸¥�Á�¡µ³°́�¦µ­nª��°�Á­o��¤
�¸ÉÅ¤nÄ�nª·¨¨´­�n°Á­o��¤ª·¨¨´­�¹É��o°�Ä�o�¨o°�Á�°Ã¤­Ã���¦ª�ª́��Ã�¥�ªµ¤¡¹�¡°Ä�¦³®ªnµ�
«¸¦¬³�´Ê��2 �oµ�Â���nµ��´�°¥nµ�Å¤n¤¸�́¥­Îµ�´��µ�­�·�· (P=0.675) 
   �¨�µ¦�¦³Á¤·�Ã�¥�Global photography score Ã�¥Â¡�¥r�¼oÅ¤nÁ�¸É¥ª�o°��´��µ¦ª·�́¥Ã�¥
Á�¸¥�Ä�«¸¦¬³Â�n¨³�oµ�¦³®ªnµ��n°�¦́�¬µ�¹�16 ­´��µ®r�¡�ªnµ«¸¦¬³�oµ� 5% Å¤�°��·�·¨�¦nª¤�´�
20%��¦�°�·¨µ°·��¤¸�µ¦Á�¨¸É¥�Â�¨�Å�Ä��µ��¸É�̧�¹Ê���¤¸�ªµ¤®�µÂ�n��°��¤Á¡·É¤�¹Ê�Á¨È��o°¥�¹�
Á¡·É¤�¹Ê�¤µ����¦³¤µ�¦o°¥¨³�83 �oµ��¸ÉÅ�o¦́��5% Å¤�°��·�·¨¤¸�µ¦Á�¨¸É¥�Â�¨�Å�Ä��µ��¸É�̧�¹Ê��
¦o°¥¨³�54 �¹É�Á�}�Å�Ä�Â�ª�µ�Á�̧¥ª�´��´��¨�µ¦«¹�¬µ£µ¥Ä��¨»n¤�¸É¤¸�µ¦Á�¨¸É¥�Â�¨��ªµ¤
®�µÂ�n��°�Á­o��¤�´Ê�®¤�Á¡·É¤�¹Ê�°¥nµ�¤¸�́¥­Îµ�´��µ�­�·�·¦³®ªnµ��n°�¦́�¬µ�¹��16 ­´��µ®r� 
   °µ�µ¦�oµ�Á�¸¥��µ��µ¦«¹�¬µª·�́¥�̧ÊÅ¤n¡��¨�oµ�Á�¸¥�Ä�«¸¦¬³�oµ��¸ÉÅ�o¦́� 5% Å¤�°��·�·¨
Â¨³�¦̧¤¡ºÊ�Â�n¡�Ä�«¸¦¬³�oµ��¸ÉÅ�o¦́� 5% Å¤�°��·�·¨¦nª¤�´� 20%��¦�°�·¨µ°·�Ã�¥�¨�oµ�Á�¸¥�
�¸ÉÁ�·��¹Ê�Á�}��¨�oµ�Á�¸¥��¸É¡�Å�o�n°¥�µ��µ¦�µ�20% �¦�°�·¨µ°·���º°¦³�µ¥Á�º°�Á�¡µ³�¸É��µ�
�ªµ¤Á�}��¦�Ã�¥�´ÉªÅ�°µ�µ¦�́��¨nµª�³�̧�¹Ê�Á°�®¨´��µ¥µ�1 �´ÉªÃ¤�Â¨³¤¸°µ�µ¦�́��¨nµªÅ¤nÁ�·��1�
Á�º°��(TÖperet al., 1989) �µ��¨�µ�ª·�́¥�̧Ê¡�ªnµ�¼o�¸É�µ¥µ�20% �¦�°�·¨µ°·��¤¸°µ�µ¦�̧�¹Ê�£µ¥Ä��
30��µ�¸®¨´��µ¥µÃ�¥Å¤nÅ�o¦́��µ¦¦́�¬µÁ¡·É¤Á�·¤�°µ�µ¦�́��¨nµª®µ¥Å�Ä�Áª¨µ�¦³¤µ��2 ­´��µ®r 
  �µ��¨�µ¦��¨°��oµ��o�¡�ªnµ�20% �¦�°�·¨µ°·�­µ¤µ¦�Ä�oÄ��µ¦Á­¦·¤�¦³­·��·�¨¥µ
�µ�5% Å¤�°��·�·¨�¹É�Á�}�¥µ¤µ�¦�µ��¸ÉÄ�oÄ��µ¦¦́�¬µÃ¦��¤�µ��µ�±°¦rÃ¤�Á¡«�µ¥¦³�́��2-3�
Á°�Ã�¥¤¸�¨�oµ�Á�¸¥�Á¨È��o°¥Â¨³­µ¤µ¦�®µ¥Å�oÁ°�Ã�¥Å¤n�o°�¦́��µ¦¦́�¬µ�Â�n°µ��o°�¡´��µ
¦¼�Â���¦̧¤�°��¦�°�·¨µ°·�Ä®oÁ�}�¦¼�Â���ÊÎµ�¸É�­¤¦ª¤�´� 5%�Å¤�°��·�·¨Á¡ºÉ°­³�ª��n°�¼o�iª¥
Ä��µ¦�¦·®µ¦¥µ 



 54 
 

5.3 �o°Á­�°Â�³ 

  �µ��µ¦«¹�¬µª·�́¥Ä��¦́Ê��̧Ê�¤¸�o°Á­�°Â�³�¸É­µ¤µ¦��ÎµÅ�«¹�¬µÁ¡·É¤Á�·¤Á¡ºÉ°Ä®oÁ�·�°��r
�ªµ¤¦¼oÄ®¤nÂ¨³Á¡ºÉ°¥º�¥´��¨�µ¦«¹�¬µÄ��¦́Ê��̧Ê��́��̧Ê 

5.3.1 �¨»n¤�¦³�µ�¦ 
  �ª¦¤¸�µ¦«¹�¬µÃ�¥Ä�o�Îµ�ª��¦³�µ�¦Á¡·É¤�¹Ê��Â¨³¤¸�¨»n¤Á�¦̧¥�Á�¸¥�°ºÉ��Ç�Á�n���¨»n¤�¸É
«¸¦¬³Â�n¨³�oµ�Å�o¦́��¦̧¤¡ºÊ�Á�¸¥��´� 5%�Å¤�°��·�·¨�Â¨³�¨»n¤�¸ÉÅ�o¦́��¦̧¤¡ºÊ�Á�¸¥��´��20% 
�¦�°�·¨µ°·� 
  �µ¦�Îµ�ª��¦³�µ�¦Ä��µ�ª·�́¥�̧Ê°oµ�°·��Îµ�ª��¦³�µ�¦�¸É¤¸�µ¦Á�¨¸É¥�Â�¨�°¥nµ�¤¸
�́¥­Îµ�´��°��ªµ¤®�µÂ�n�Á­o��¤�´Ê�®¤��Â�n�¨�µ¦«¹�¬µª·�́¥�̧Ê¤¸°́�¦µ­nª��°�Á­o��¤�¸ÉÅ¤nÄ�n
ª·¨¨´­�n°ª·¨¨´­Á¡·É¤�¹Ê�°¥nµ�¤¸�́¥­Îµ�´��®µ�Á°µ�o°¤¼¨�̧Ê¤µ�·��Îµ�ª��¦³�µ�¦�nµ�³Å�o�¨�µ¦
��¨°��¸É�¼��o°�Â¨³Â¤n�¥Îµ¤µ��¹Ê� 

5.3.2 ¦³¥³Áª¨µÄ��µ¦ª·�´¥� 
  Á�ºÉ°��µ��¨�µ¦ª·�́¥¡�ªnµ°́�¦µ­nª��°�Á­o��¤�¸ÉÅ¤nÄ�nª·¨¨´­�n°Á­o��¤ª·¨¨´­�¹É�Á�}��µ¦
�¦ª�¡��µ��¨o°�Á�°Ã¤­Ã���¸É�n��°�ªnµ�µ¦�ÎµÁ�·�Ã¦��¤�µ��µ�±°¦rÃ¤�Á¡«�µ¥�̧�¹Ê��¸É�16�
­´��µ®r�®µ�Á¡·É¤Áª¨µÄ��µ¦«¹�¬µ°µ��³�ÎµÄ®oÁ®È��µ¦Á�¨¸É¥�Â�¨�°ºÉ��Ç�Á¡·É¤�¹Ê��Á�n���Îµ�ª�Á­o�
�¤�´Ê�®¤���Îµ�ª�Á­o��¤�¸ÉÅ¤nÄ�nª·¨¨´­�Â¨³�µ¦Á�¨¸É¥�Â�¨��µ��¨·�·���¹É��³¤¸�µ¦Á�¨¸É¥�Â�¨�
®¨´��µ�°́�¦µ­nª��°�Á­o��¤�¸ÉÅ¤nÄ�nª·¨¨´­�n°Á­o��¤ª·¨¨´­� 

5.3.3 �µ¦�¹¤¥µ�°� 20% �¦�°�·¨µ°·�� 
  Á�ºÉ°��µ�¥´�Å¤n¤¸�µ¦«¹�¬µÁ¦ºÉ°��ªµ¤Á�o¤�o��°�¥µÄ�®�́�«¸¦¬³®¨´��µ¦�µ�20% �¦�°�·¨µ
°·���ÎµÄ®oÅ¤n­µ¤µ¦��Îµ�ª��¦·¤µ�¥µ�¸É�µ��«¸¦¬³Å�o°¥nµ�Â¤n�¥Îµ��µ¦«¹�¬µª·�́¥�̧Ê°oµ�°·��µ��µ¦
�¹¤¥µ�nµ��·ª®�oµÂ¨³�Îµ�ª��ªµ¤Á�o¤�o��°�¥µ�¸É°°�§��·Í¥´�¥´Ê�Å¢ªr°́¨¢µ¦̧�́�Á�­��·��¸É 1 �µ�
®¨°���¨°� 

5.3.4 �µ¦ª´��¨�µ¦ª·�´¥ 
5.3.4.1 �µ�«¹�¬µª·�́¥�̧ÊÄ�o�µ¦�¨·�Á­o��¤Á¡ºÉ°¥º�¥´��ÎµÂ®�n�Á�·¤Â¨³­³�ª�Ä��µ¦

ª́��·��µ¤�¨��¹É�°µ�¤¸�µ¦�µ�Á�¨ºÉ°�Å�o��¹��ª¦¤¸�ÎµÁ�¦ºÉ°�®¤µ¥�¸ÉÂ�n�°��Á�n��µ¦­´�Á�}��»�«¼�¥r�¨µ�
�°��ÎµÂ®�n��¸É�¨·��¤ 
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5.3.4.2 �ª¦¤¸�µ¦ª́�°́�¦µ�µ¦�°��°�Á­o��¤��¹É�Á�}��́ª�¸Êª́��µ¦Á�·�Ã��°�Á­o��¤
Â¨³Â�n���·��°�Á­o��¤¦³¥³°µ�µÁ���¦³¥³�¸Ã¨Á���¦³¥³�µ�µÁ��Å�o°¥nµ�Â¤n�¥Îµ� 

5.3.4.3 ��ª¦ª́�¦³�́�Á�­Ã�­Á�°Ã¦���̧Á±��¸�Â¨³¦³�́�Å¢ªr°́¨¢µ¦̧�́�Á�­��·��¸É 1�
�¸É®�́�«¸¦¬³�n°�Â¨³­·Ê�­»��µ¦¦́�¬µÁ¡ºÉ°¥º�¥´��¨�µ¦«¹�¬µª·�́¥�¦́Ê��̧Ê 

5.3.5 �µ¦¡´��µ�¦�°�·¨µ°·�Ä®o°¥¼nÄ�¦¼�Â���­¤�´�¥µ�µ�5% Å¤�°��·�·¨�¹É�Á�}��ÊÎµ�Îµ
Ä®o¤¸�ªµ¤­³�ª�Ä��µ¦�¦·®µ¦¥µ¤µ��¹Ê� 
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£µ���ª��� 

®�´�­º°¥·�¥°¤Á�oµ¦nª¤Ã�¦��µ¦ª·�́¥ 

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

ª́��¸É���������Á�º°�����������������������������������¡�«������������������� 
 �oµ¡Á�oµ��µ¥���������������������������������������������°µ¥»���������������e�°¥¼n�oµ�Á¨��¸É������������������������������
�Îµ�¨��������������������°ÎµÁ£°����������������������́�®ª́�������������������������������������������°�Îµ®�́�­º°Â­���ªµ¤
¥·�¥°¤Á�oµ¦nª¤Ã�¦��µ¦ª·�́¥Á¡ºÉ°Á�}�®¨´��µ�Â­��ªnµ 

1. �oµ¡Á�oµ¥·�¥°¤Á�oµ¦nª¤Ã�¦��µ¦ª·�́¥�°��¡�.�Á���ªµ��́�Ã��´¥�Á¦ºÉ°��µ¦��¨°�Â�� 
­»n¤¤¸�¨»n¤Á�¦̧¥�Á�¸¥��°��µ¦Ä�o¥µ 5% Å¤�°��·�·¨¦nª¤�´��20%��¦�°�·¨µ°·�Â¨³ 5% Å¤�°��·�·¨
Ä��µ¦¦́�¬µÃ¦��¤�µ��µ�±°¦rÃ¤�Á¡«�µ¥¦³�́��2-3�Á°��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¤�¨°�£́¥�¦ª¤�´Ê��¦³Ã¥��r�¸É�³Å�o¦́��µ��µ¦ª·�́¥�Ã�¥¨³Á°̧¥� 
 ����oµ¡Á�oµÅ�o¦́��µ¦¦́�¦°��µ��¼oª·�́¥ªnµ�³Á�È��o°¤¼¨­nª��́ª�°��oµ¡Á�oµÁ�}��ªµ¤¨´��³
Á�d�Á�¥Å�oÁ�¡µ³Ä�¦¼�Â���°��µ¦­¦»��¨�µ¦ª·�́¥Á�nµ�́Ê� 
 ����oµ¡Á�oµÅ�o¦́��¦µ��µ��¼oª·�́¥Â¨oªªnµ�®µ�Á�·�°́��¦µ¥Ä��Ç��µ��µ¦ª·�́¥��¼oª·�́¥�³
¦́��·��°��nµ¦́�¬µ¡¥µ�µ¨�¸ÉÁ�}��¨­º�Á�ºÉ°��µ��µ¦ª·�́¥�̧Ê 

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

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

     ¨��ºÉ°���������������������������������������������������������®́ª®�oµÃ�¦��µ¦ 
     ������������������������������������������������������������������ 

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

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

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

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

Â���´��¹��o°¤¼¨Ã�¦��µ¦ª·�́¥ 

Â���´��¹��o°¤¼¨ 
1. ¨Îµ�́��¸É���. 
ª́��¸É���. 
�o°¤¼¨­nª��́ª 

2. °µ¥»��. �e 
3. �¸É°¥¼n�{��»�´��¦³�»�́�®ª́�) 
4. °µ�¸¡ 1 )  �oµ¦µ��µ¦ 

2 ) ¦́�ª·­µ®�·� 
3 ) ¨¼��oµ��®¦º°�¦́��oµ� 
4 ) �¦³�°��»¦�·�­nª��́ª 
5 ) °ºÉ�Ç��. 

5. �¦³ª́�·�µ¦Â¡o¥µ  1)Å¤n¤�̧..  2)�¤¸¦³�»��� 
6. ¥µ�¸ÉÄ�o�¦³�Îµ  1)Å¤n¤�̧�.  2) ¤¸¦³�»���. 
7. �¦³ª́�·Ã¦��¦³�Îµ�́ª�°��¼o�iª¥ 1) Å¤n¤�̧.. 2)�¤¸¦³�»���... 
8. �¦³ª́�·�µ¦�nµ�́�®¦º°°»�´�·Á®�»�¸É«¸¦¬³�1) Å¤n¤�̧. 2) ¤¸¦³�»���. 
�o°¤¼¨Á�¸É¥ª�´�£µª³�¤�µ��µ�¡´��»�¦¦¤ 
9. Á¦·É¤¤¸£µª³�¤�µ��µ�¡´��»�¦¦¤����. �e 
10. �¦³ª́�·�µ¦¦́�¬µ£µª³�¤�µ��µ�¡´��»�¦¦¤����.. �e�������������������Å¤nÁ�¥¦́�¬µ 

1) ¥µ�·��������������¦³¥³Áª¨µ�¸ÉÄ�o¥µ���������������������Á�º°� 
1. ¥´�Ä�o°¥¼n 
2. ®¥»�Â¨oª�¦³�»¦³¥³Áª¨µ������������Á�º°� 

2) ¥µ�µ������������¦³¥³Áª¨µ�¸ÉÄ�o¥µ���������������������Á�º°� 
1. ¥´�Ä�o°¥¼n 
2. ®¥»�Â¨oª�¦³�»¦³¥³Áª¨µ������������Á�º°� 
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3) �nµ�́��¨¼��nµ¥Á­o��¤Ã�¥ª·�¸����. Á�}�¦³¥³Áª¨µ��.�e����Å¤nÁ�¥��.. 
4) °ºÉ�Ç¦³�»��������������������� 

11. ¥µ­¦³�¤�¸ÉÄ�o°¥¼n�{��»�´���¦³�»����������������� 
12. ¤¸�¦³ª́�·Ä��¦°��¦́ª���Îµ�ª�������¤¸�ªµ¤Á�¸É¥ª�o°�Á�}����� 
Á¦·É¤¤¸�¤�µ��°�°µ¥»����.�e 

 
�o°¤¼¨ª·�́¥ 
�µ¦µ��¦³Á¤·��¨�µ¦¦́�¬µ 
 
�µ¦µ��1�Â­���¨�µ¦ª́���µ�Á­o��¤�»�Á­o�Ä�¡ºÊ��¸Éª��¨¤�¸É¤¸¡ºÊ��¸É�20��µ¦µ�¤·¨¨·Á¤�¦��¸É�n°�
�µ¥µ�­´��µ®r�¸É�8 Â¨³­´��µ®r�¸É�16  
 

¨Îµ�´��̧É�°� 
Á­o��¤ 

��µ�Á­o��¤�n°�
�µ¥µ� (Å¤�¦°�) 

��µ�Á­o��¤ 
­´��µ®r�̧É�8�(Å¤�¦°�) 

��µ�Á­o��¤ 
­´��µ®r�̧É�16�(Å¤�¦°�) 

�oµ��oµ¥ �oµ��ªµ �oµ��oµ¥ �oµ��ªµ �oµ��oµ¥ �oµ��ªµ 
1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 
10. 
11. 
12�����.. 
��µ�Á�¨¸É¥ 
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�µ¦µ��2��Â­���¨�µ¦ª́���µ�Á­o��¤Á�¨¸É¥��Îµ�ª�Á­o��¤�´Ê�®¤�Â¨³�Îµ�ª�Á­o��¤�¸ÉÅ¤nÄ�nª·¨¨´­ 
�Ä�¡ºÊ��¸Éª��¨¤�¸É¤¸¡ºÊ��¸É�20��µ¦µ�¤·¨¨·Á¤�¦�°́�¦µ­nª�Á­o��¤�¸ÉÅ¤nÄ�nª·¨¨´­�n°ª·¨¨´­��¸É�n°��µ¥µ�
­´��µ®r�¸É�8Â¨³­´��µ®r�¸É�16 
 

¨Îµ�´��̧É������������������������������������������������������ ¦³�´��°¦rª¼��±µ¤·̈ �´��������������.. 
 ª́��̧ÉÁ¦·É¤�Îµ�µ¦ª·�́¥ ®¨´�Ä�o¥µ�8�­́��µ®r ®¨´�Ä�o¥µ�16�­́��µ®r 

�oµ��oµ¥ �oµ��ªµ �oµ��oµ¥ �oµ��ªµ �oµ��oµ¥ �oµ��ªµ 
1.��µ�Á­o��¤Á�¨̧É¥ (Å¤�¦°�) 
2.�Îµ�ª�Á­o��¤�´Ê�®¤���Á­o�) 
3.�Îµ�ª�Á­o��¤�¸ÉÅ¤nÄ�nª·¨΅­��Á­o�) 
4.°́�¦µ­nª�Á­o��¤�¸ÉÄ�nÄ�nª·¨΅­�n° 
���Á­o��¤ª·¨΅­ 

      

�µ¦µ� 3 Â­���³Â���¦³Á¤·��ªµ¤®�µÂ�n��°�Á­o��¤�µ�£µ¡�nµ¥�n°��µ¦ª·�́¥Â¨³®¨´�Ä�o¥µ�
16 ­´��µ®r 
 

¨Îµ�´��̧É������������������............ ®¨´�Ä�o¥µ�16 ­´��µ®r 
�oµ��oµ¥ �oµ��ªµ 

�³Â���µ�£µ¡�nµ¥Ã�¥¦ª¤�oµ�®�oµ (-3��¹��+3)   
-3 =�¨�¨�¤µ��, -2�=�¨�¨��µ��¨µ��, -1 =�¨�¨�Á¨È��o°¥�, 0 =Å¤nÁ�¨¸É¥�Â�¨�� 

1�=�Á¡·É¤�¹Ê�Á¨È��o°¥� , 2�=�Á¡·É¤�¹Ê��µ��¨µ��, 3�=�Á¡·É¤�¹Ê�¤µ�� 
 
�µ¦µ� 4�Â­���³Â���¦³Á¤·��ªµ¤¡¹�¡°Ä�Ä��µ¦¦́�¬µ�°��¼o�¼�ª·�́¥®¨´�Ä�o¥µ�16 ­´��µ®r 
 

¨Îµ�´��̧É������������������....................... ®¨´�Ä�o¥µ�16�­´��µ®r 
�oµ��oµ¥ �oµ��ªµ 

�ªµ¤¡¹�¡°Ä�Ä��µ¦¦́�¬µ (1-10)   
�1 = Å¤n¡¹�¡°Ä�Á¨¥���5 = �µ��¨µ�  , 10 = ¡¹�¡°Ä�¤µ��¸É­»� 
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�µ¦µ� 5�Â­���¨�oµ�Á�¸¥�®¨´��µ¦Ä�o¥µ�»��¦́Ê��¸É¤µ�·��µ¤�µ¦¦́�¬µ 

¨Îµ�´��̧É�������������������������.Á�º°��̧É�����. «̧¦¬³�oµ��oµ¥ «̧¦¬³�oµ��ªµ 

¤ ̧ Å¤n¤ ̧ ¤¸ Å¤n¤ ̧
1. �ºÉ��¹Ê��¸É®�́�«¸¦¬³ 
2. ¦³�µ¥Á�º°�®�́�«¸¦¬³�o°¥�ªnµ�1 �´ÉªÃ¤�����������
3. ¦³�µ¥Á�º°�®�́�«¸¦¬³¤µ��ªnµ�1 �´ÉªÃ¤��� 
4. ¦³�µ¥Á�º°�«¸¦¬³Áª¨µÃ��Â­�Â�� 
5. �´��¸É®�́�«¸¦¬³  
6.  °ºÉ�Ç����������������� 
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£µ���ª��� 

�´ª°¥nµ�£µ¡�¼oÁ�oµ¦nª¤Ã�¦��µ¦ª·�́¥ 

�´ª°¥nµ��̧É 1  �¤�oµ�®�oµ��oµ��ªµ�Â¨³�oµ��oµ¥��µ¤¨Îµ�́��Ã�¥«¸¦¬³�oµ��ªµÅ�o¦́��5% Å¤�°��·�·¨
¦nª¤�´� 20% �¦�°�·¨µ°·�«¸¦¬³�oµ��oµ¥Å�o¦́� 5%�Å¤�°��·�·¨ 

£µ¡�n°�¦́�¬µ 

   
 

£µ¡®¨´��µ¦¦́�¬µ�16�­´��µ®r 
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�¦³ª́�·�¼oÁ�̧¥� 

�ºÉ° �µ�­µªÁ���ªµ���́�Ã��´¥ 

ª´��Á�º°���eÁ�·� 6�Á¤¬µ¥�� 2523 

­�µ��̧É°¥¼n�{��»�´� 310/356 ���­¦��¦³£µ�Â�ª�­¸�´�� 
������������������������������������������������������Á���°�Á¤º°���¦»�Á�¡¤®µ��¦�10210 

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

�¦³ª´�·�µ¦�Îµ�µ�� 
2549                             � Â¡�¥rÄ�o�»��e�¸É�1 Â¨³ 2  

Ã¦�¡¥µ�µ¨�nµ¤nª���́�®ª́��µ����»¦̧ 
2547    Â¡�¥rÁ¡·É¤¡¼��´�¬³ 

Ã¦�¡¥µ�µ¨¡®¨¡¨¡¥»®Á­�µ��́�®ª́��µ����»¦̧ 
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