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�	�
�	
�� �������	�������	ก	������ (Background and Rationale) 
�������	�
��ก
����ก��� (Androgenetic Alopecia) !�"
#$�%��&� "'(��������	�
)*+�*

,�ก-.�"/
��$�0"�� 10%�*'2���%)�

����ก���"'(�3��ก4�5�0 67+
8�9�3:ก��.;<8
�����*&!�
'��$�ก��*=	8�<>�
?@
 !�3	�
'��")#
9�	���"�:+�
9�����*&A0>"�B+8�@>'C�%"<>�?@	��%��	�D,�
9
8�9�3:ก��.;��ก<7&�"�B+88�%���ก<7&�   10%!�$�%�:�<��8�%� 30 'G��
9�����*&A0>'����. 30%  
D,�
9A0>I7
 50% <8
'��$�ก�$�%"�B+88�%���กก�	� 50 'G 67+
��กก�	�$�%�:�04�I7
 4 ")	� D3	!�
'��")#A)% D,�=�"8"$*% %�
A�	�*ก��#7ก-�8�9�3:ก��"'(�3��",<)*+$�0"�� 

 ��กก��#7ก-�)*+�	����%�
A�	?����I98กA0>$�0"���	� �������	�
��ก
����ก����*&�*ก��
I	�%)80)�

����ก���D99!0 9�
ก��#7ก-�"$B+8�	�"'(�D99 Single autosomal gene 67+
��"'(� 
autosomal dominant  !�"
#$�% D,�"'(� autosomal recessive !�"
#5Q:
 D3	��ก
���:��%
?	�%!5Q	
9�	�"'(�ก��I	�%)80D99 polygene 67+
�*%*�5,�%3����"ก*+%�<>8
 %*�5,�ก?4�=�Q)*+
ก,	��I7
9	8% S =B8 Androgen receptor gene D,� SRD5A1, SRD5A2 "'(�3>� 

ก��9��ก��"ก:0�������	�
��ก
����ก��� "�:+���ก testosterone ��I@ก"',*+%�"'(� 

dihydrotestosterone (DHT) 10% "8�A6�; 5α-reductase II 67+
8%@	9�:"�.3	8�,@ก5��กD,�9�:"�.
��ก��<8
5��
#*�-� 67+
 dihydrotestosterone �*&��A'��9ก�9 Androgen receptor )*+��ก�� )4�!5>
"ก:0ก��ก��3�>�ก��transcription <8
%*� ��%!��:�"=�*%? ก	8!5>"ก:0 

1.ก��"',*+%�D',
9�:"�.3	8�<� )4�!5>3	8�<��*<��0",_ก,
 �7
?�>�
"?>���)*+?�&�D,�9�
  
(vellous hair)   

2.)4�!5>��`��ก�<8
ก��
8ก<8
"?>���?�&�,
 =B8 ��!���%� Anagen "',*+%�A'"'(���%� 
telogen "�_�<7&� �7
)4�!5>8�3��?	��<8
"?>���!���%� telogen ��ก<7&� �7
"ก:0���	�
��ก3��A'
0>�%  

3.)4�!5>��%� kenogen %�����<7&�                                                                                                                                        
(��%� kenogen =B8 $	�
)*+3	8�<��	�
5,�
��ก���	�
ก	8�)*+���*ก��?�>�
"?>���!5�	)  
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�:�*5�7+
!�ก����ก-��������	�
��ก
����ก���)*+!$>ก��8%	�
D
�	5,�% =B8 ก����9'��)��

%�finasteride 67+
"'(�%��*ก,Aกก��88กc)�:d)*+$�0"�� ��&�=B8 "'(� 5α-reductase II inhibitor  �7
 
)4�!5> testosterone A�	I@ก"',*+%�"'(� dihydrotestosterone 67+
"'(�3��?4�=�Q)*+A'��9ก�9 receptor 
!�ก��88กc)�:dก	8!5>"ก:0�������	�
 D3	"�B+8
��ก Finasteride !�'��")#A)%��&�8%@	!��@'<8
%�

ก:� �7
A'88กc)�:dA0>ก�9   5α-reductase II )�+�)�&
�	�
ก�% 10%"/
��3	8�,@ก5��ก  
�7
ก	8!5>"ก:0�,<>�
"=*%
8��A�	
7
'��?
=;3���� ��&�=B8,0?���I��
D,�=���3>8
ก��

)�
"
#!�"
#$�% �8ก��ก�*&!�9�

���:��%%�

9�	�ก	8!5>"ก:0 ก��<%�%3��<8
"3>��� ก��"�_9
9�:"�."3>��� D,�����67�"#�>� 3����A0> !��@>'C�%)*+!$>%�!���%�"�,����  67+
�,<>�
"=*%

)�&
5�0�*& �4�A'?@	ก��'`:"?�ก����ก-�0>�%%�3���*&!��@>'C�%�4������ก 

0�
��&��7
"ก:0D��=:0<8

���:��%�*& !�ก��#7ก-�"
B+8,0�,<>�
"=*%
<8
%� Finasteride 10%
"',*+%��@'��ก%�ก:�"'(�%�)� )4�!5>%�?����I88กc)�:d"/
����0 ��&�=B888กc)�:d                          

5α-reductase II )*+5��
#�*-� 10%A�	�*�,3	8 5α-reductase II )*+3	8�,@ก5��ก "
B+8!5>A0>%�)*+�*
'��?:)�:��
?@
?�0D,��,<>�
"=*%
3+4� 

 

�	/	����ก	������ (Research Question)  

%� Finasteride  !��@'<8
%�)�?����I$	�%)4�!5>'�:��."?>���<8
�@>'C�%$�%  )*+�*����
���	�
��ก
����ก���"
:+�<7&�A0>5�B8A�	 "�B+8")*%9ก�9%�5,8ก 
 
��3/4���
�
5���ก	������ (objective) 

                  "
B+8'��"�:��,)�
=,:�:ก!�ก����ก-��@>'C�%$�%)*+�*�������	�
��ก
����ก���0>�%%�)�        
gGD�?"38A�0;  "'�*%9")*%9ก�9%�5,8ก 10%�:�*ก����9'�:��."?>��� D,�ก��I	�%�@'"'�*%9")*%9                  
ก	8�D,�5,�
ก��!$>%� 
 

��43�9	� (Hypothesis) 

  %�)� Finasteride ?����I)4�!5>�������	�
��ก
����ก����!�"
#$�%0*<7&�A0>                                      
"�B+8")*%9ก�9%�5,8ก 
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ก������
�	�
�=>�ก	������ (Conceptual Framework)  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
�C�3ก��D�EF��3C� (Assumption)  

�@>$�%)*+�*�������	�
��ก
����ก��� 3>8
A�	"=%��ก-���ก	8�5�B85%�0ก����ก-�"0:� D,>�
8%	�
�>8%  6 "0B8� 

 

�	
�	
�� (Key Words) 

Androgenetic alopecia 
Topical Finasteride 

 
 

����������J� 
-8�%� 
-����=���"�_9'C�%5�B8
1�='���4�3��8B+� S 
-���� ก��9�0"�_95�B8ก��
�	�3�0)*+9�:"�.5��
#*�-� 

ก	�����	��	 
-=���I*+<8
ก��!$>%� 
-=���?�+4�"?�8!�ก��!$>%� 

ก	�3������ 
-�@>3�����9 
-34�D5�	
<8
ก��3�����9 

Dก����ก��3��K�
 
-�@'D99<8
�������	�
 
D9	
3�� Hamilton - Norwood pattern  
-��%�"�,�)*+"'(� 
-'����3:���	�
��ก
����ก���!�=�89=��� 
 

Hair count in 
Androgenetic alopecia 

�	�L�� 
-ก��!$>�,:3��.k;8B+� 5�B8
%�8B+��	�� 
-ก��!$>�,:3��.k;8B+�5�B8 
%�8B+���ก	8� 
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ก	�>�C
�	���	�DM���N���3����>MC>�ก	������ (0perational definition) 
Androgenetic alopecia �:�:�/�%10%8�#�% 3��  Hamilton-Norwood patterns. [1] 

 
�Q����ก	������ (Research design) 

ก���:��%"$:
ก��)0,8
 )*+�*ก��"'�*%9")*%9ก�9%�5,8ก                                                    
(Experimental double blinded, placebo control study) 

 
��D������R�ก	������ (Research methodology) 
'��$�ก� (population) D,� 3��8%	�
 (Sample)  

- Target population  �@>'C�%$�%)*+�*�������	�
��ก
����ก��� !�'��")#A)% 
- Sample population  �@>'C�%$�%)*+�*�������	�
��ก
����ก��� )*+����9ก����ก-�)*+

1�

%�9�,��p�,
ก�.; 
กq"ก.k;!�ก��=�0",B8ก"<>���#7ก-� (Inclusion Criteria) 

1. �@>'C�%"
#$�% 
2. �@>'C�%�*8�%���กก�	� 18 'G D,��>8%ก�	� 60 'G 
3. �@>'C�%A0>��9ก���:�:�/�%�	� �*�������	�
��ก
����ก��� 3�
3��  Hamilton-Norwood 

patterns.  
4. �@>'C�%3>8
A�	"=%A0>��9ก����ก-���ก	8� 5�B8 5%�0%�)*+"=%��ก-�8%@	A�	3+4�ก�	� 6 "0B8�  
5. �@>'C�%3>8
,
$B+8!�!9%:�%8�"<>��	��ก���:��% 

กq"ก.k;!�ก��=�0",B8ก88ก��กก��#7ก-�  (Exclusion Criteria)  
1. �@>'C�%�*����=���"�_9'C�%5�B81�='���4�3��)*+?	
�,!5>"ก:0���	�
 "$	� ��"�_
 ����

�@�:=�>�ก��9ก
�	8
 1�=ก,�	�connective tissue disease "'(�3>� 
2. "=%A0>��9ก���	�3�0',@กI	�%��)*+5��
#*�-� 
3. �*D�,"'(�<��0!5Q	5�B8�*ก���:0�@'9�:"�.5��
#*�-�8%	�
$�0"�� 

4. �*=����4�"'(�3>8
!$>%� finasteride 5�B8%�!�ก,�	� 5 α-reductase inhibitors ���)�&

%�!�ก,�	� androgenic 5�B8 antiandogenic 0>�% 
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<��03��8%	�
 
"�B+8
��กก��)9)�����.ก���
9�	� �@'D99
���:��%�*&A�	3�
ก�9
���:��%!0)*+"=%)4���

ก	8�  D,�A�	?����I)4� pilot study A0>"�B+8
��ก��%�"�,�"ก_9<>8�@,=	8�<>�
���       �7
!$>  N 
��ก expert opinion   A0> N = 40 67+
"'(�ก��=:0=4���.��ก 80% <8
�@>'C�%)*+"<>� criteria ?4�5��9
ก���:��% )*+=�0�	�������9ก����ก-�)*+1�

%�9�,��p� !� 6 "0B8� 3��ก��=�0=�"���ก
'��?9ก��.;  D,�"'(�)*+%8���9��กD
)%;�@>"$*+%�$�Q!�ก����ก-������*& 
Observation and Measurement  

"ก_9<>8�@, D,���0�,10%!$> D999��)7ก<>8�@, D99?89I�� �@'I	�% D,�"���",B803��� 
  

����	�	�����R���  (Ethical considerations) 
!�ก�.*�@>'C�%A0>��9�,<>�
"=*%
��ก%�)�)*+8��"ก:0<7&�A0>!���5�	�
ก���:��% �@>�:��%ก_��


:���.�5%�0%�!5>�@>'C�% D,�04�"�:�ก����ก-�8%	�
"5���?�3	8A'  10%A�	=:0=	�!$>�	�%ก�9�@>'C�% 
D,�A0>�*ก��"3�*%���3�ก��ก��3���?89ก��0@067�<8
%�)�"<>�?@	 systemic 10%ก��"���",B800@
��0�9%�!�ก��D?",B80"'�*%9")*%9ก	8�D,�5,�
ก���:��%D,>� 

?4�5��9ก��)4� Tattoo ��&� 5,�
ก���:��%?:&�?�0,
 I>��8%?�ก A�	��
5�%A' �@>�:��%��)4�ก��
%:
 Laser ,9�8%?�ก!5>�@>'C�%   ���)�&
!�ก,�	�)*+A0>��9 placebo 5,�
��กก���:��%?:&�?�0,
 �@>'C�%��
A0>��9ก����ก-�3	80>�% finasteride "$	�"0*%�ก�98*กก,�	� 10%A�	=:0=	�!$>�	�%ก�9�@>'C�% 

�@>'C�%)�ก=�!5>=���%:�%8�"'(�,�%,�ก-.;8�ก-�  (informed consent)  5,�
��ก�@>�:��%
8�:9�%��3I�'��?
=; '��1%$�;)*+A0>��9 D,�8��3��%)*+8��"ก:0<7&� ���)�&
5,�
��ก?:&�?�0ก���:��%   
D,>��@>'C�%  )�&
 2 ก,�	�ก_��A0>��9ก����ก-�8%	�
I@ก3>8
D,�"5���3	8A' 67+
=�0�	�A�	�	����*                 
'2Q5�)�
��:%���� 

 
�C���	ก�=>�ก	������  (Limitation) 

"�B+8
��กก���:��%�*& ��3>8
!5>�@>'C�%�4�%�ก,�9A')�"8
)*+9>�� �7
A�	?����I)��9A0>�	� 
�@>'C�%��)�%�8%	�
I@ก3>8
?�+4�"?�83��)*+ก4�5�05�B8A�	 �7
Dก>A<10% !�D3	,�"0B8�)*+�@>'C�%
ก,�9��
9D
)%; !5>�@>'C�%�4�<�0%�ก,�9��0>�%��A0>3���?89'�:��.%�)*+!$>A0> D,�D���4�

@0=�%)4�=���"<>�!�ก�9�@>'C�%8%	�
,�"8*%0 ก_8��$	�%Dก>A<'2Q5�3�
��0�*&A0>9>�
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U���E����K�M�5���
	=�L	��J=C����	กก	������ (Expected Benefit and Application)  
)4�!5>)��9I7
'��?:)�:��
<8
%�  Finasteride �	�?����I)4���!��@'<8
%�)�                   

D,>���$	�%��ก-��������	�
��ก
����ก��� !��@>'C�%$�%)*+����ก-�)*+1�

%�9�,��p�,
ก�.;               
A0>5�B8A�	  "
B+8"'(�8*ก)�
",B8ก5�7+
!�ก��",B8ก!$>%�ก�9�@>'C�% 67+
��$	�%,0�,<>�
"=*%
��ก%�ก:�
A0> 3	8A'!�8��=3 

 
�4�
��
����	�Dก�=�WF� ��� �	3�	ก	��กCJ�                                                             
(Obstacles and Strategies to Solve the Problems)  

"�B+8
��กก���:��%�*&!$>�@>'C�%=	8�<>�
��ก D,� 3>8
3:03���,ก����ก-�"'(���%�"�,���� 
�7
8��)4�!5>A�	?����I5��@>'C�%A0>3���4����)*+3>8
ก��D,�8���*�@>'C�%�4����5�7+
?@Q5�%
��5�	�
ก��#7ก-� ก��Dก>A<=B8  

1. 3>8
�*ก��'��$�?��
���;)*+0* ���)�
?�>�
=���?��
���;D,�?�>�
D�
�@
!�)*+0*ก�9�@>'C�% 
2. �*ก��9��)7ก)*+8%@	D,�"98�;3:03	8 67+
?����I!$>3:03	8�@>'C�%A0>!�ก�.*�@>'C�%���:0��0 
3. "ก_9�4�����@>'C�%!5>"ก:�ก�	�=	� N )*+ก4�5�0A�>  ?4�5��9ก���:��%�*& ��"ก_9�@>'C�%"
:+�               

��ก=	� N  )*+=4���.A0>8*ก 10 "'8�;"6_�3;  
4. !�ก�.*�*�@>'C�% loss follow up ��กก�	� 10 % �@>�:��%���4�"/
���@>'C�%)*+�� follow up  

3 =��&
<7&�A'��=4���.���0>�% 
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������		
ก		����
ก�������� (Review of Related Literatures) 
          

Finasteride ��
�����ก���� synthetic 4-azasteroid compound !"#$�%&'()*+,��-�.�+�.+$               

��ก�/�01�02$ �3�4!�5 5 α-reductase type II �8++�10��%ก�/�9:��;0<�%2��ก�//0ก=� >/?;�3�
�@กA��ก>; >B�/01�/.'�� <0��. 5 �)��)ก/0� 

�%ก�/C"ก=�-1<����  Finasteride D���/E9�<���ก�//0ก=�F�<.G�/�<$+�ก-0�(�ก//�                        
���-C9��4B: >B�3�C0�ก�4ก B0$'%#ก���<��H:�$;:� >B�C"ก=�ก�/'���� Finasteride <0��. 1 
�)��)ก/0� �'%�1ก01��A�3ก -1<��D���/E9�<��A:�/)��J�D:�G� K�.�2,�A�0กH3$�D:�G� /<�'02$
F�-E���>B�/<�H3$�D:�G�1�A�0$C%/=. B%H"2� 3���$�%�0�D,�?0L'�$DE);) [2] 

C"ก=�>B��A: Finasteride 48 D0�B�A5 
�%ก�/�-)#�H"2�H3$�2,�A�0กH3$�D:�G�           20.4%     ����A�3ก�-)#�H"2�   - 5.2% 
�%ก�/�-)#�H"2�H3$�/)��J�D:�G�                12.4%      ����A�3ก�-)#�H"2�     9.2% 

C"ก=�>B��A: Finasteride 96 D0�B�A5 
�%ก�/�-)#�H"2�H3$�2,�A�0ก�D:�G�                 21.5%      ����A�3ก�-)#�H"2�  -14.2% 
�%ก�/�-)#�H"2�H3$�/)��J�D:�G�                 9.1%        ����A�3ก�-)#�H"2�  - 6.3% 

�%C"ก=�>B��A: Finasteride 12 �BW3� �%ก�/�-)#�H"2�H3$�/)��J�D:�G� 11% ����A�3ก
�-)#�H"2� -2.7% K�.+�กก�/C"ก=��%2-1<��30;/�ก�/�-)#�H3$�/)��J�D:�G� +.�-)#�H"2�3���$/<B�/Y<
��9�<$ 6 �BW3�K/ก K�.�-)#�H"2�3���$9:���9�<$ 6 �BW3�E0B�� +�30;/�ก�/�-)#�?$'%# A�0$+�ก 1 �Z      
K�:<-1<�� A�0$+�กA��B�A:�� Finasteride ��G@:�[<�'%#4B:��+�?/1 1 �Z +.�%30;/�ก�//�<$H3$�D:�
G�3���$/<B�/Y<F���� 10 �BW3�K/ก [3]   B0$KDB$��KG�F@�)�D:� 
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�%ก�/C"ก=�E"$G�H:�$�?%�$H3$�� Finasteride �'%�1ก01��A�3ก 
?<��;:3$ก�/'�$�-C�B�$               6.4% �'%�1ก01 3.4% H3$��A�3ก 
ก�/G)B�ก;)H3$ก�/KHY$;0<H3$3<0�<.�-C  8.8% �'%�1ก01 0.1% H3$��A�3ก 
�B�/)��J�2,�3D�+)     3.7% �'%�1ก01 0.8% H3$��A�3ก 
�;:���>;H"2�     0.5% �'%�1ก01 0.1% H3$��A�3ก 
�+Y1�;:���     0.4% �'%�1ก01 0.1% H3$��A�3ก 
GW#�      0.5% �'%�1ก01 0.2% H3$��A�3ก 
K�.-1+,��<�G@:�[<��%F�<.�+Y1�;:��� �;:���>; �-)#�H"2� ;��+,��<��ZH3$ก�/�9: Finasteride '%#
�-)#�H"2� �3ก+�ก�%2�0$-1�%ก�//��$��3�ก�/�+Y11/)�<J30J\. K�.3�ก�/K-:��3%กB:<� [4] 

�%ก�/C"ก=�E"$G�H:�$�?%�$���/W#3$D�//EF�-'�$�-CH3$�� Finasteride <0��. 1 
�)��)ก/0�  -1<����G@:�[<�9��3���18-41 �Z �%D�//EF�-'�$�-C�B�$ 1.8%�'%�1ก011.1% H3$��
A�3ก ,3���41-60 �Z  �%D�//EF�-'�$�-C�B�$ 8.7%�'%�1ก015.1% H3$��A�3ก (D�//EF�-
'�$�-C <0B>B�?<��;:3$ก�/'�$�-C , ก�/KHY$;0<H3$3<0�<.�-C , �/)��J�2,�3D�+) ) [5] 

�%ก�/C"ก=�<����ก�/�A: Finasteride <0��. 1 �)��)ก/0�  ��
�/.�.�<�� 9-19 D0�B�A5 �%
G@:�[<� 19 ?�+�ก 23 ?��%�8LA��/W#3$H3$F�<.3�/�J5!"��C/:�;���� [6] 
 �� Finasteride �%3�+G�',��A:�ก)B?<��G)B�ก;) H3$3<0�<.�-C9��H3$'�/ก��?//F5 +"$
��
�H:3A:����ก�/�9:ก01G@:�[<�AL)$;02$?//F5 �A:��1�;/ A/W3?<//.<0$��AL)$<0��+/)L-0�(�5  

�%ก�/C"ก=�>B�ก�/ �A: Finasteide ���9:��F�<.G�/�<$'�$-0�(�ก//���AL)$<0�A�B
�/.+,��BW3�-1<��4��4B:9�<��A:3�ก�/G�/�<$B%H"2� !"#$�0$4��D���/E3()1��D��A;�4B:90B�+� K;�3�+
��W#3$+�ก�-CAL)$�% androgen receptor 1/)�<JA�0$C%/=.�:3�ก<���-C9��  40% K�.�%ก�4ก��
ก�/�ก)BG�/�<$'%#!01!:3�ก<��    �-C9��>B��% cytocrome P-450 aromatase ���ก%#�<H:3$B:<� [7] 
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�%ก�/C"ก=��ก%#�<ก01ก�/�,��� Finasteride ���9:��/@���'� ��ก�//0ก=�F�<.G�/�<$+�ก
-0�(�ก//�B0$�%2 
- C"ก=��9:��'� 0.005% Finasteride Solution �-W#3/0ก=�F�<.G�/�<$+�ก-0�(�ก//�'02$���-CAL)$ 
�-C9�� ;)B;��G���
�/.�.�<�� 16 �BW3� -1<��4���%G�9�<���ก�//0ก=�F�<.�%2 [8] 
K;�+.�AY�4B:<��ก�/C"ก=��%2�9: ��3/5�!Y�;5��?�3�H:�$;#,�+"$3�+��
�D��A;�'%#ก�/C"ก=�4��4B:G� 
- �%ก�/C"ก=��9:��'� 1% Finasteride gel �-W#3�9:/0ก=�F�<.G�/�<$+�ก-0�(�ก//�>B��9:ก�/��@ก
E���G)<A�0$+�กA�0$C%/=.H3$G@:�[<�'%#�%F�<.�%21�;0<A�@ G��/�กd<��A�0$+�ก;)B;��G� >B�ก�/
�01�/)��J�D:�G�-1<�� �%ก�/�-)#�+,��<�H3$�D:�G� 3���$�%�0�D,�?0L'�$DE);) K�. 4���%G�;�3
/.B01e3/5>����/��$ก��H3$A�@ [9] 
- �%ก�/C"ก=����/.�'C4'� '%#>/$-��1��/���()1B% >B���/%�1�'%�1ก�/�9:��'� 3 % Minoxidil 
ก01��'� 3% Minoxidil ก01 0.1% Finasteride -1<�� ก�/GD� Finasteride �� Minoxidil +.9�<�
�-)#��/)��J�D:�G�4B:��กก<��ก�/�9:��Finasteride 3���$�B%�< 3���$�%�0�D,�?0L'�$DE);)  

 

 

 
 
 
 



����� 3  
 

ก�	�
�ก��
�ก���������ก��
���� 
 

�������กก���	
�ก����
�����
���������������ก������� �������กก���� �! permeability 
skin test /�� !��0���� ����1 ������2�ก���� �!�3� ���4	�����5 

 
Preliminary testing Data  

  

  
cumulative penetrated ,mcg/cm2 

  

time(Hr) 0.1%  0.5%  1.0% 

0 0 0 0 

3 0 1.088 0 

6 0 0.793 0.352 

9 0 0.935 0.365 

11 0 1.18 0.791 

24 0,865 1.901 1.906 

 
 

Prelim.data of finas lotion 3 strength

0
0,5

1

1,5
2

2,5

0 10 20 30time(hr)

cu
mu

lat
ive

 

pe
ne
tra

ted
(m
cg
/cm

2)

0.1% E

0.5% E

1.0%E
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��กก���� �!���3������N�  O���N����  24 hr   0.5% ก�! 1% solution   ���� cumulative 
penetration ��N�ก�� O	���กก�N� 0.1% solution ��N�������� O�N 0.5% solution  �� permeability  
���N��O�ก��กก�N�    1% solution �Q��	
�ก���  0.5% solution     
 ��ก���� �! permeability test ��5  4	���������R!��S���S���S	
������  ��กก�����
�2����   N ���� (N=3) ��
�����ก��ก���� �!��5������V��4��3������S� �Q���W�����2�ก�� 2�S�X��
ก���� �!��5 
 
+�,�-.�
�ก���������ก��
���� 

1. ��5O��YQ����YZ��� �S
 �Q5����ก������� O	����/���
���4[��\���������! 
2. ��ก������� �����N��ก�� ���O!!!���Qก����[	 
3. O!N�ก	ZN�4[��\��������Z ��5�S
� �N�����Z 18-45 �̂ O	� ��กก�N� 45 �̂  
4. ��ก��5��2�4[��\��O�N	��N�����Z�� O!N�4[��\����W� 2 ก	ZN�  ก	ZN�3�Q�������!  0.5% 

Topical Finasteride   O	���กก	ZN������! vehicle   (�Q�����ก�!���� ethyl alcohol 
O	� propylene glycol) /�����3�4[��\�����!�N�����[N��ก	ZN��� 

5. ��_�ก������� �[�����ก����� 1 ��		�	��� �N�S��5� /�����3	���[����������ก2�3�� 
SN��`�2�����3���	�!�V��0� �������ก!����aก	��V��0� O	���/	����3�����3���
V��0� /�������	� ��S��5� ���� ,����  ���a����4�O3��  

6. ������!�����a� ��4� ���� ��_�  Hair count   /���	
�ก!����a��!3������ vertex  
R
5������W���ก	������ ��4N��V[��
ก	��   1 ��5�   �Q���� �กก2�3���2�O3�N����   O	���2� 
hair clippling  �3����� ��4���� 1 ��		����� �ZกS��5�กN�����2� Hair count   

7.  Hair count  ����!��W�ก���R����Q5���� Terminal hair    /������!��5�3�� 7 S��5��N�S�  
S
� �������
����� 0 ���ก������� O	���!�Zก��
�� ����N�ก�� 6 ��
�� /����� 4[��2�ก����! 3 
S�  O	���2�SN���������3��d	��� 

8. ��ก��ก��5  ����ก�������	
�� �[����!����ก��O �	
��กN��O	�3	�������!��  �R
���[�N�
��ก���[��Q����������ก��O �	
��3�
���N  O	���ก���[��Q���ก�����R����� 
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ก���
��
3+4.356 (Data Collection) 
4[��2�ก��YN���[�O	��ก�!����[	 S
� 4[��2�����ก������� 

 N��ก����!�����a� ��4� O	��������ก����	����O�	����� ��4�กN��O	�3	��ก������� ��V��
OR��
4��3��� 3 S� ��������!ก����5O����_�ก����! �3����������ก��  O	���N���!�N�4[��\��O�N	�S���[N
��ก	ZN���  ��W�4[�������� 
 
ก��
��:��	;<+4.356 (Data Analysis) 

����[	3	�ก������O!N���W� 2 �Z�����[	 
1. ����[	ก����!ก���R����Q5���� terminal hair  ��O�N	���
�� ����!ก�!กN�������!�� (mean 

increase in hair count form baseline)  O	���2�SN���������O�N	���
�� ����5� 2 ก	ZN�ก���������5 
�������!����!ก��  /��ก�����S���3
������_� ANCOVA �R
�������!����!S����N�����SN��d	���
���ก	N��  �����W�����[	���������a  (Quantitative data)  

2. ����[	��กก��YN���[� กN��O	�3	��ก����ก0� ��5� 2 ก	ZN� �����!����!�����W�                       
����[	����SZa1�R (Qualitative data) 

��ก��ก��5��ก	ZN���������!�� Topical Finasteride  �����2��������	
���[����!����                       
ก��O �	
��กN��O	�3	�������!��  �Q�������W�����[	���������a��N�ก�� 
 

 
 



����� 4 

 

��	
��
�	���ก�����ก

� (Androgenetic Alopecia) 

 

Androgenetic Alopecia   ���������� ��ก
��
��������ก� Common baldness, Hereditary 
baldness, Androgenic alopecia, Male or Female pattern hair loss 

*+,��-./0�1�234�5�67�ก89�:;ก++� <=�679��
>�?�ก�;�� @diffuse  nonscarring alopeciaC             
855��
D9-6?�
EF6��3��
 �G�4>�
EF673851�23��- ���
ก2��4>���
��ก 4�73.+F��5�6.����.H��I>�29
+;�� 
��35�6�6.+���
 J 7���กD��I;�.������
; 40  /MH=-��/ *�
?�4>�D����/+329GF,+�5,+92  73��*�ก�I85
1�23��- ��กก2��4>�D�������/+329GF,+�5,+92D����*+,��- [10] 

?�,�.�.��
��7Q��2�4>�D��./0�*+,��- G�Q�ก2�� ��3����
;.����.+F��.กF�*+,���ก2��,�4F2H�2                     
ก�+2F�F7R9
*+,�>7�ก+>/�55H�6ก�++�26H�6.I��4� <=�6./0�+>/�55D��.R8�3G92 ?�.8S��
��+>/�55

G�� Hamilton-Norwood pattern ?�.8S
EF6��+>/�55G�� Ledwig pattern   <=�6T����
/+329GF?�,+�5,+9273��2
?�ก�+2F�F7R9
��กH=-� [11] 

?�5�6ก�+S=กU�852��1�234�+�267�ก89�:;ก++���- ��7��,2��I9�89�:Vก95*+,                 
Coronary artery disease   ���*�
4>�/W2
D��./0� Androgenetic alopecia 73��*�ก�I.กF�*+, 
Coronary artery disease  ��กH=-� 1.32 .D�� H�64>�D�����./0�   *�
D9-6��-��3D9-6�9-�H=-�ก95+3�95                  
,2��+;��+6H�61�234�+�26,   ��
;,    1�23,2���9�*�
FGI>6 ��3+3�95�H�9�?�.����I>6                                     
��3*�
.R8�34>�/W2
D�����9กU[3 Severe vertex bald 73��,2��I9�89�:Vก95  myocardial 
infarction ��กH=-� [12] 

*+,��-���9กU[3,���H��673�;ก��� ��3��+>/�55ก�++�26D��.R8�3G92 ?��G��3,�73��4�+�26
��ก���
.8�
6?�H=-�ก9589�:;ก++�./0�G92กQ�
�� *�
��ก�+S=กU�852�����73��
��7Q��2���ก./0�
G92กQ�
���9กU[3G��6 J D��.กF�H=-�����ก� ��
;D��.+F��./0� +>/�55H�6ก�++�26H�6.I��4� �9G+�ก�++�26
H�64� ����ก� [13] 

- Androgen receptor gene Stu 1 restriction fragment length polymorphism (RFLP)                        

- SRDA1/SRDA5 ./0�G92 code 5α e reductase enzymes ?
� ./0� 2 type  
- Aromatase gene  the gene for the Era estrogen receptor,  the non-recombinant area of 
the  Y chromosome 
- Insulin gene, Type II insulin-like growth factor genes   ./0�G�� 
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ก�+�5�6,2��+;��+6H�6*+, Male androgenetic alopecia H=-�ก95 [14] 
1. ��
;.����.+F��./0�*+, 
2. /+329GF?�,+�5,+92 
3. +3�95H�6��ก�+./0�*+,G�� Hamilton-Norwood pattern 

Mild  : Pattern I, II 
Moderate : Pattern IIa e IV 
Severe  : Pattern IV-VII 

*+, ANDROGENETIC ALOPECIA   ��-���2��73���+;��+67�DQ�?
���ก�+8Fก�+
+��.I�
��2FG                   
�G�73ก��?
�.กF�,2��.,+�
� ��3,2��ก962��ก�4>�D��./0������ก *�
.R8�34>�/W2
D������ก�+��ก��3
4>�/W2
D������ก�+G9-6�G���
;���
 [15], [16] 

 
8�ก9:
���;8<�<ก 

Male-pattern baldness .+F��G��7�ก��ก�+T�
+��H�6��24�5+F.2[H�95 2 H��6              
(Bilateral recession) G����4�5+F.2[ก��6ก+3
����735�6�6 
+����7.+F��7�ก5+F.2[ก��6
ก+3
����ก���กt��� T��*+,�Q�.�F�G���/ 4�735�6D9�2 J S�+U3 
ก.2��5+F.2[��
4�����
�96��3
����H��6 (Occipital and temporal area) <=�673DQ�?
�4�73+�26
��D9-6S�+U31�
?� 15-25 /MT9���                  
�G�5�6+�
��773+�26
��D9-6S�+U3�
��6+2�.+t2 1�
?� 5 /M *�
?�*+,��-4�73+�26*�
.R���
              
/+3��[ 5% G��/M [17]   �5�6�G��3GQ��
��65�S�+U3�96+>/[18] 

 
 

 
V=vertex, M=midscalp, T=temporal, V=vertex 
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IQ�
+95?�  Male androgenetic alopecia �9-� 73�5�6+>/�55H�6ก�+.กF�*+, ./0�+>/�55
G�� Hamilton-Norwood pattern  �96+>/  
 

 
 

*�
�5�6./0� 6 stage 
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��3IQ�
+95?�  Female androgenetic alopecia �9-� 73�5�6+>/�55H�6ก�+.กF�*+, ./0�
+>/�55G�� Lugwig and Olsen pattern �96+>/ [19], [20] 

 
 

 
 
 
�=��<	<�=� 

*�
/กGF���2���7Q�./0�G��6G9��F-�.��-�I�6G+27.8���2F�F7R9
*+, .8+�3?�ก�+2F�F7R9
��S9

�9กU[3+>/�55H�6ก�++�26H�6.I��4� <=�6���9กU[3.R8�3G92กt.8�
68����2 �G�T��G9��F-�.��-�5+F.2[
D��.กF�*+, .��� Central scalp 7385 [21]  

1. Miniaturization of terminal hairs ./0�  Vellus hair (.I��4��S>�
Vก��6 ≤0.03mm)  
2. ./�+V.<t�GV H�6 Telogen hair .8F��H=-�7�ก 5-10% ./0� 15-20 % .����.D�
5ก95 anagen 

hair �9G+�I�2� Terminal hair G�� Vellus hair 7�ก 7-6 : 1 ./0� G�Q�ก2�� 4:1 7�T=6 
1.5:1 ?�+�
D��./0�+;��+6 

3. 7Q��2�4���/+F��[.D��ก95/กGF ,�� 240-400 hair/cm2  
+�� 30-50 hair/4mm punch 
biopsy �G���7���6?�+�
D��./0�+;��+6��ก 

4. 85 Perifollicular infiltrate <=�6I�2�?
E�73./0� lymphocyte ��3��785 Perifollicular 
fibrosis G������� 
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�=��<ก>�?�<@ 

.I��4�/+3ก�5��2
+3
3
�9กD9-6
��  3 +3
3 ����ก� 
Anagen ��+3
3.2��/+3��[ 3-5 /M  
Catagen ��+3
3.2��/+3��[ 2 I9/��
V  
Telogen  ��+3
3.2��/+3��[ 3 .���� 

��3����26 Exogen ./0���26D����ก�+
�;�+�26H�6.I��4� �96+>/ [22] 

 
 


ABCD@�  +>/+��6H�6.I��4�?�+3
3G��6J 
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��ก7�ก+3
3H�6.I��4����2  .I��4�
96���9กU[3D���GกG��6ก9� G����F�H�6.I��4���2
  
�9-�,��  
Terminal hair ./0�.I��4�H���?
E�
�2 ��3��.I��4��S>�
Vก��6ก2��6ก2�� 855+F.2[S�+U3 +9ก�+� 
�29
23.8S ��3
�2�.,+�?�4>�?
E� 
 Vellus hair  .I��4�H���.�tก.I��4��S>�
Vก��6�,5 I9-� ��3��I����� 855+F.2[�Q�G92D9�2�/19  

8
�:FกQ�.�F�H�6 Androgenetic alopecia .กF�7�กD9-689�:;ก++� ��3 hormone *�
./0�
ก�+T��
D��D�689�:;ก++��55
��

�� (polygenic) 
��
�9ก J D����4>�2F79
,��85��3��ก�+
��
9�
���22�� ���73��I�2�.ก��
2H��6ก95ก�+.กF� Androgenetic alopecia ����ก�[23] 
- Androgen-receptor genes (AR) 855� X-chromosome ./0�
��D����5D5�D��ก?�ก�+.กF� 
Androgenetic alopecia  
- 5α-receptor genes (SRD5A1, SRD5A2) ./0�G92I+��6 5α-reductase *�

��IQ�
+95[24]         
5α-reductase type 1 855� chromosome ,>�D�� 5                                                                                   
5α-reductase type 2 855� chromosome ,>�D�� 2  
 - Aromatase gene (Cyp19)  

IQ�
+95 hormone D��.ก��
2H��6�9-� G92D����5D5�DIQ�,9E ,�� Androgen <=�6 ./0� Hormone  D��
73ก��?
�.กF�ก�+./���
��/�6G��.I��4���3H� �96��- [25], [26] 

1. .I��H�5+F.2[ +9ก�+� �29
23.8S 
�2�.,+� ��3 
����ก?�.8S��
 ./���
�7�ก �55 
Vellus hair ./0� Terminal hair   

2. 73��4�ก�95ก9�G��.I��4�D��5+F.2[
�96S�+U3 �9-�,�� DQ�?
�./���
�7�ก�55                   
Terminal hair  ./0� Vellus hair   

3. �����4�G��H�,F-2 ��3.I��4�5+F.2[ occipital H�6
�96S�+U3  
Hormone androgen D���� 19-carbon steroid structure potent androgen ����ก� 

testosterone , dihydrotestosterone, androstenediol.  Hormone .
�����-�� 17-hydroxy group    
<=�6�� high-affinity G�� Androgen receptor  

Testosterone  ��5D5�D.ก��
2ก95ก�+I+��6I./}+V�  ,2��G��6ก�+D�6.8S  ก�+.กF�1�23
.I�
6�Gก ก�+.8F���2�H�6ก+3�>ก��3ก����.��-�  ก�+.7+FEH�6กG����>ก
��ก  ก�+.7+FE.GF5*GH�6
H�D��+9ก�+���3�29
23.8S[27], [28] 

I�2� weak 17-ketosteroid ����ก� dehydroepiandrosterone ��3 androstenedione           
*�
73�� enzyme G��6 J ./0�G92��2
?�ก�+./���
�?
�./0� Potent androgen     
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*�
D�� hair follicle  73��   17-OH steroid dehydrogenase     DQ�
���D��./���
�                        
weak 17-ketosteroid ./0� potent androgen ��3�� 5α-reductase ./0�G92./���
� testosterone  
./0� Dihydrotestosterone <=�6��+V*����-73��5D5�DIQ�,9E?�ก�+ก��?
�.กF� Androgenetic 
alopecia *�
  Dihydrotestosterone ./0� high potent androgen D���� avidity G�� androgen 
receptor ��กก2�� testosterone 5 .D��[29] 

  Dihydrotestosterone   ��5D5�D?�ก�+.7+FEH�6G����>ก
��ก  ก�+.กF�IF2  ก�+
./���
��/�67�ก   Vellus hair ./0� Terminal hair  H�6H�5+F.2[
�2�.,+�  +9ก�+�  �29
23.8S   
��3H�
����ก ?�.8S��
 ./0�G�� 

�G�.���� Dihydrotestosterone 795ก95 androgen receptor D��5+F.2[ outer root sheath 
H�6 hair follicle D��
�96S+�U3 73.กF�ก�+ form ./0� hormone-receptor complex <=�673ก+3G;�� 
transcription factor ?
�.กF�ก�+ transcription H�6 gene G���/ DQ�?
�.กF�ก�+./���
��/�6�96��- 12 
1. .กF� Miniaturized H�6 hair follicle [30], [31], [32] 

1.1 DQ�?
� follicle ��H���.�tก�6./0�4�?
�.I��4�7�ก terminal hair ./���
�./0� Vellus 
hair �9-�,��.I��4�7�ก.I��4��S>�
Vก��6H��� 0.08 mm ./���
�./0� 0.06 mm  

1.2 ,2��
�2H�6.I��4����6��3I�H�6.I��4�7�6�6  
�G�
96���I���+T�:F5�
ก��กก�+.กF�����9�.7� �G���7.กF�7�ก apoptotic cell death , 

ก�+���6H�6ก�+ Proliferation H�6 keratinocyte, loss of cell adhesion  DQ�?
�                                            
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dermal papillar fibroblasts Gก�6?� dermis 
+��ก�+ migrate H�6 dermal papillar cell 
�/
96 dermal sheath   IQ�
+95?�+�
D��./0���� G���H� 73�W�
�
�/
�� 

 

 
GTerminal hairH                                                       GVellus hairH 

 
2. DQ�?
�+3
3 Anagen phase I9-��6 ��3+3
3 Telogen phase 
�2���H=-� 7=6./0�4�D��DQ�?
� 

�9G+�I�2�H�6 Anagen G�� Telogen  7�ก 6-8 : 1  ./���
�./0� 0.1-3 : 1                                            
��3.����+3
3 Anagen phase I9-��6กt73DQ�?
�,2��
�2H�6.I��4�I9-��6G���/��2
                
I�2�.����+3
3 Telogen phase 
�2���H=-�DQ�?
�+3
3 Shading กt
�2���G���/��2
 

IQ�
+95 5α-reductase �9-���,2��IQ�,9E?�ก�+.กF� Androgenetic alopecia ��ก                         
.����67�กก�+./���
�7�ก Vellus hair ./0� Terminal hair H�6H�5+F.2[�29
23.8S ��3 +9ก�+� ��S9
 
Testosterone กt.8�
68�    �G�IQ�
+95ก�+.กF� Androgenetic alopecia ./0�ก�+./���
�7�ก    
Terminal hair ./0� Vellus hair D��
�96S�+U3 G��6��S9
 dihydrotestosterone +�2���2
                           
<=�6 5α-reductase �9-���5D5�DIQ�,9E?�ก�+./���
� Testosterone ./0� dihydrotestosterone 
5α-reductase �9-��� 2 type [33], [34], [35], [36] 

Type 1  85���
��
D�� ����ก� G����H�9�, hair follicle (outer root sheath, dermal papilla, 
matrix), G95, �G, G���
�2ก�G, G���.
6��� (D9-6 eccrine and apocrine), Endothelial cell H�6               

���.����H���.�tก, Schwann cell H�6 cutaneous myelinated nerve  *�
5D5�DG���29
23
G��6 J .
�����-
96���D+�5����9� �G�73��5D5�DIQ�,9EG�� G����H�9�D��4F2
�96H�6?5
�����3
�96
S�+U3 

Type 2  85D�� hair follicle (dermal pupilla, inner layer H�6 outer root sheath,                 
inner root sheath)  �G����85D��5+F.2[ occipital area H�6
�96S�+U3 ��3 +9ก�+� ��ก7�ก��-
9685               
D��G����>ก
��ก �9[�3 ��3G95��2
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.����67�ก852��4>�/W2
D���� genetic deficiency H�6 type 2  5α-reductase 73���./0� 
Androgenetic alopecia ���2�� type 1  5α-reductase �
>�?�+3�95/กGFกtG�� 7=6DQ�?
�.กF�ก�+        
I9��F���2�� type 2  5α-reductase ��5D5�DG��ก�+.กF� Androgenetic alopecia ��กก2��                
Type 1 5α-reductase [37], [38] 

Type 1 5α-reductase ��5D5�DG��ก�+.กF� circulation dihydrotestosterone /+3��[ 
1 ?� 3 H�6 circulation dihydrotestosterone D9-6
�� 

Type 2 5α-reductase ��5D5�DG��ก�+.กF� circulation dihydrotestosterone /+3��[ 
2 ?� 3 H�6 circulation  dihydrotestosterone D9-6
�� 

,2��+;��+6H�6��ก�+?�4>�/W2
 ANDROGENETIC ALOPECIA H=-��
>�ก95 [26], [30] 

1. +3�95H�6  5α-reductase 
2. 7Q��2�H�6 androgen receptor 
3. +3�95H�6 cytochrome P-450 aromatase                                                                                      

(<=�6./0� enzyme D��./���
� testosterone ./0� estradiol) 
  ?��G��3GQ��
��65�
�96S�+U3 G���G��3��26��
; 

?�4>�/W2
 ANDROGENETIC ALOPECIA �9-�D��5+F.2[ frontal scalp 73��   5α-reductase                                   
(D9-6/+F��[ ��3 activity) ��3  androgen receptor (D9-6/+F��[��3 affinity) ��กก2��                            
�G��� cytochrome P-450 aromatase (D9-67Q��2� ��3 activity) ���
ก2�� 5+F.2[ occipital scalp                  
*�
  5α-reductase D�� frontal scalp 73��7Q��2���ก./0� 1.5 .D��H�65+F.2[ occipital scalp[13] 

IQ�
+95 5α-reductase ��
���D��?�ก�+./���
� testosterone ./0� dihydrotestosterone 73
��7Q��2���กH=-� ��3 Aromatase enzyme D��DQ�
���D��?�ก�+./���
� testosterone ./0� estradiol 
73��7Q��2����6?�4>�/W2
 Androgenetic alopecia  .8+�3R3�9-�?�4>�/W2
.
�����- 73��ก�+./���
�
7�ก testosterone ./0� dihydrotestosterone ��กH=-� ��3��/+3IFD:F1�8?�ก�+795ก95 receptor  
��H=-�   7=6��4�DQ�?
� terminal hair  T>ก./���
�./0� Vellus hair �����กH=-�G���� 

I�2� Androgen  Hormone ?�4>�/W2
 ANDROGENETIC ALOPECIA  ��������7Q��2���ก
H=-� �G�73��ก�+.8F�� ,2���2?�ก�+G�5I��6G�� hormone .
�����- �9-�,��7385 androgen 
receptor D����7Q��2���3 affinity G�� hormone ��กD�� Frontal scalp +2�D9-6 hair follicle D���29
23
.8S ��3 .,+�.����.D�
5ก95 D�� occipital scalp[13] 
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4>�
EF6��4�+�26��F� Androgenetic alopecia ���.
����4>���
 �G�+>/�55H�6ก�++�2673
�GกG��6ก9� �9-�,��4>�
EF64�73+�267�ก5+F.2[�Iกก��6H�6S�+U3(ludwig pattern) I�2�4>�
EF6D����
�9กU[3+>/�55ก�++�26H�6.I��4��554>���
 ��773��,2��4F�/กGFH�6 systemic endocrine 

IQ�
+95 8
�:FกQ�.�F�H�6 Androgenetic alopecia ?�4>�
EF6กt.
����ก954>���
 �G��
��6
H�6 dihydrotestosterone ?�4>�
EF6./0� dehydroepiandrosterone �D�D��73./0�  testosterone                                
IQ�
+95?�4>�
EF6��ก�+73���
ก2�� .����67�ก?�4>�
EF6�9-� 73�� androgen receptor ���
ก2��?�
4>���
/+3��[ 40% ��3��  5α-reductase ���
ก2��4>���
 3 .D��  +2�D9-65+F.2[ frontal scalp 
H�6?�4>�
EF6�9-�73 cytochrome P-450  aromatase ��กก2��4>���
 80%  *�
 aromatase 
enzyme  �96ก���2   73./���
� testosterone �/./0� estradiol   DQ�?
� dihydrotestosterone 
���
�6 4�5+F.2[�9-�7=6���+�26   7=6./0�.
G;4�
�=�6D��DQ�?
�4>�
EF6.กF�  androgenetric alopecia 
���
ก2��4>���
[39] 



����� 5 
 

��	�ก��
��������ก���
������
����������� 

 

ก���������	
��ก��	�
������
����	����
 �
����กก����ก�� ������ 2 ��!��
�ก " #$�[18] 
1. ก����� hair mass ����ก* ��!� Hair weight, Global photographs  
2. ก����� hair density ����ก* ��!� Hair counts, Phototrichograms, Sarin scale,                           

Regional scalp hair density, Histopathology hair mass 
1. ก����� Hair mass 

1.1 Hair  weight 
��D�E�ก���������ก��	�
������
�  F����G����!� Hair weight , Hair count , 

Phototrichograms  ������G��ก����� Hair clipping ก*��	�
� F��
���!�ก�������D 
1. 	���
��กก�����������*���������	����
 F��	
$�ก������*�������
�H	����

�
�ก�*�

�ก�� 	I*� J��	�H anterior edge of vertex area , mid-scalp area ��$� crown 	�O�
��� 

2. ก�����P$D���� ���EI�	�O��Q���ก

 ��$� ���	�
���
 ��
P$D�������ก����� ���
EI�	�O��Q�
��ก

 	����*�GQ��Rก
�� 1 ��D� �
���� landmark ������*���D���� F��ก����� ก����ก
	�O��T� �����ก�JJ 2 ������*������J E�P$D�������	�
���
 ��$� ������*�	��������T�
GQ��Rก
�� E�P$D������ก

กU���   F���
�ก	
���� ������*����
������
	�O� ��$�����*���� 

3. ����
E��	�
$�F#� 1 mm E�������*����ก
*�� ( hair clipping )  
������JE���!�ก�� hair weight ��D������	����
���������
�I������ E���*
�#��D����
����� F�� 

hair weight ���	�
��������D��YD�ก�J ������	����
 �����ก��	���Z	��JF����	����
 �
�#��
���
���	����
	�O����ก����� 

������
������������ 

1. ������G��	#�$���
$����
�#��

�	�����Q�  	P$��I�������D�����ก���	�
������
������	����
             
(����I������[Y�����J 0.01 mg)  

2. #��
I$D����	����
 ������E��#*����I���	�
������
������ 	P���]���D����������E�	�$���
����D�� �I
PQ #��
��� 	�
 
Q� �	���R �
� �����
�
 ���������E���D�����ก���	����
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	�
������
��� ��
��D�ก*�������ก��������������E��	����

� �TH�_Q
� #��
I$D� ���
	�*�ก��ก*�� 

3. E�ก����� hair clipping  ��*
�#��D� ������G��#��

�	�����Q� E�ก������
E��
�����
	�
$����F#��
 1 mm 	�*�ก���
��Tก	��� �
�������G��#��
��
��������Q� E�ก��
	กUJ	����
���������
������*��� 

4. E�ก��I����D�����ก	����
 ������E��	����
���[Y�����J��Y��ก*���Y������
�I������                         
(������I���
�#��

�	���������������������) F��	]
����
���YD� 1mm �*�	�$�� 
	P���]���D��������	�������[Y� 3 	�$�� �YD��� �*�ก��������*
�#��D� 

 

 1.2 Global photographs 
	�O���!�ก�����	
��ก��	�
������
����	����
F��ก��[*���Q���
�����D��
�
�G�������

�Q��̀��ก*���
��
��ก����ก�� 
	�O�ก�����	
���
�JJ clinical assessment F�����	
�������D�������	����
���	P��
�YD�                

#��
��� �
� 	����*�GQ��Rก
�����	����
 	����J	���Jก*���
��
��ก����ก��  
F����!�ก�����	
���JJ��D ���������E���Q��̀���������
���	��
�
��
*���
�
                       

aY��ก�����	
���
�JJ��D 	�O�ก�����	
��F����#R��
�*�
�ก��	�
������
�	ก���YD�E�����J���
��	�U�
�����$��
* �
�
�ก����	P���E� �����D���!���D �Y�	�O���!�ก�����	
��ก��	�
������
����	����
 ���#��
��G����!�ก�����	
����!��$�������
��[���������*��
�	������� #�J#Q*ก�������� 

�������E��Q� 
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2. Hair density 

2.1 Hair count 
��!�ก��ก�����������*� E�ก�����ก��������J ��G����!�ก����� hair clipping aY��	�O���!�ก�� 

	����ก��ก�JE� hair weight  
  ������J Hair count  ��D�
� ��!�ก����J
� 2 �JJ  

2.1 ��J��ก	����
��������� ��กก����� Hair clipping                                                                                                        
aY��
� 
������ 	�$�����ก������G�� #��
��
��������
�#��

�	�����Q� E�ก��
�c��ก��ก���
*�������	����
 

2.2 ��J��ก	����
�������G���� F����G���Q�[*��  
��!�ก����D����
����กก����� hair clipping �
�� 	�
$�������*��*�� F#����
�H 1 mm              

E���*
�#��D� �
��กU[*���Q���� �
��#*�� ��J	����
��ก�Q�[*����������ก#��D� aY���*���*�ก����J�
�
���	กUJ���
Q
ก�*���!���ก F�����
��J	P$���Qก��	�
������
���� ������  terminal hair  	����J	���J
ก��E���*
�#��D����ก��������J 
 

2.2 Phototrichograms 
EI�������J E�ก����J anagen/telogen ratio �
� �Q growth rate F����G��������*����[Qก

ก�����	�O� target  hair count  F����!�ก����� hair clipping 	I*�	����ก�J��!� hair weight �
�                
hair count  ��ก��D�กU[*���Q�E�������*����ก���������
�� ��J	����
��D��
����
��	�U�J��	�H��D�  
��ก��D� Fก�	����
J��	�H��D���ก �
��[*���Q�aD����ก 2-3 ���[��
�  

	����
�����ก�YD�
�#$� anagen hair   (anagen hair 	�*���D� �����
�#��
���	P��
�YD�)                          
กU�����������*����� anagen / telogen hair �
������ก��	���Z	��JF����	����
 

��*��!�ก����D #*���������T*���ก 	ก��#��
#��	#
$�������Q� �
���������Q��̀��
�[�� aY��������
E��	ก��ก�� loss-follow-up ���
�ก  
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2.3 Savin scale 
	�O�ก����J#Q*	����J	���J����*���Q� pattern ��*
�����J����
�*�����ก������YD�ก�J�Q����

	����
J�G��������Q��̀�� aY��	�O�ก��J�ก[Y�����J���	�
���������#��
�����*����	����
E�
�Q��̀��	���Jก�J�Q����ก����� 


������#$� �
*��
��[	����J	���Jก��	�
������
�E�P$D������*�
	
Uก " ���  ������
	����J	���J�Q�_�PF����
 �Y�
�#��

�	��������E�ก��EI����	
���
 �
�[���Q����	
��	�O�#�
�
#�������E��	ก���
ก�����	
�������ก�*��ก���
�	ก��ก��#��	#
$�������Q� 

 

2.4 Regional scalp hair density 
�J*�P$D����J�G������
������*�����Q�[18] 

 
 

 
 

V = Vertex , M = mid scalp , F= frontal ,T= bitemporal 

 

 !"�#$%&!��'()�' �"�
������*(�+,� 6 #$%&! : 

0 = 100 % of terminal hair loss, 1 = 50% , 2 = 25% , 3 = 12 % , 4 = 6% , 5 = 3%                                          
�
� 6 = total terminal hair loss 
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��	�U�����*���!��JJ��D	�O�ก�����	
���
���#*���������J �
�EI�ก�����	
��F����G��ก��
���
�HF���Q����	
��	�� ���E������
*	�O�
���i��	����ก�� [��EI��Q����	
���
��#� ��ก��ก��D
[�������J*� ������*���������	
���*��
���	�*�E� 	I*�  Vertex �J*�	�O� V1,V2,V3  กU�������E��	ก��ก��
#��	#
$���E�ก�����	
�����
�ก	�*���D� 
 

2.5 Histopathology  
	�O�ก�����I�D�	�$D�����G����
����	
���� stage ����
 (Anagen, Telogen, Catagen)  

#��
ก��������Q��I������	����
 ( Terminal / Vellus)  
��	�U�����*� 	�O���!����#*������ invasive �*��Q��̀�� �
��
*��
��[���I�D�	�$D�������*�	��

�����
ก*���
��
��ก����ก����� �Y�	�O���!����
��Q����
������� 
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ก�		
ก����
���	�
���ก�
���ก		��������� 
 

ก����ก�� ANDROGENETIC ALOPECIA �������������������ก�� 
- ���ก��!�ก"#$%�"#&%���&��'"�()*�+�(��ก#�,�%��-.���)��/����0�(��  
- ���ก��,�%���"#$%�1�.�ก��2��.�3��*� 

 
1.�	�����กก�	 !��
"�"

 

a) *6(�78�-8�".�%��ก��+1(*.&9:�';< ,�%����*.��-��"-$�� ��$�,=�.���)��/���� 
b) ".�%��ก��+1(��,�%�����*.,=�+�("ก&�"�()*���8�0�( "1�) retinoids, cytotoxic agents, 

anticoagulants 
c) ��ก�����N�-�$%)��8�2�&"8'�)��/���� "1�) seborheic dermatitis, psoriasis  

 

2.ก�	��$����ก�		
ก��[40], [41] 
��,�%+1(��ก�� Androgenetic alopecia ����������-<��6���������-$� "#$%�ก��9�()+�("�()*�,�%

2��.� (vellus hair ) +�(ก.�2���)�!.�����"3(�3YZ)"��$�)"�&� (terminal hair)                                                              
!.�"#$%� prolong anagen phase 3�� hair follicles   
��!2����ก"�\)���ก.��� 0�(!ก� 

1. Hair growth promoter 
2. Hormone modifier 

Hair growth promoters 
Hair growth promoters �=����2 ANDROGENETIC ALOPECIA ��1�8�,=�+�(                                        

anagen phase 3��9���3))�)3YZ) (prolonged anagen phase) !.�1�8�"#&%�-8���)�3��"�()
*� (increase matrix girth)  

��,�%+1(0�(*.+)ก.���)�Zกa-$� Minoxidil bY%�0�(��2ก����2�����ก FDA 3�� ����d�"��&ก� !.(8  
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- Minoxidil - 
���69�N-����(��"�\) 2,4-pyrimidinediamine, 6-(1-piperidinyl)-3-oxide                                   

"�\)��+)ก.���9(�)-8����) �=�#8ก potassium channel agonists ก��+�("ก&�:�8� hypertrichosis  
Mechanism of action 

���0��,��2!)�)�) !9�"1$%�8�� monixidil ,=�+�("�()*��)�3YZ) N��0�ก��9�()                               
follicular DNA replication !.� ก��9�() Stem cells 3�� hair ,�%��6�2�&"8' promontory                                 
( attached site of erector pilli muscle ) +�(!2��9�8!.���(��"�()*�+�(�)�3YZ)!.�,=�+�(������                  
ก��!2��9�8)�) (prolong anagen phase) N��0��"ก�%�8ก�) vasodilatation effect 3�� minoxidil           
N��9�8��กi,j&k -$� minoxidil sulfate bY%� minoxidil ��l6ก"�.�%�)"�\) minoxidil sulfate ,�%2�&"8'                  
hair follicle ,=�+�("ก&�ก��"��&m3�� hair follicle !.� prolong anagen phase  

Minoxidil ,=�+�(*��)�3YZ)0��8�� *���2����$���8���ก��"�9�+� �Y�0�(*.+)ก����ก��,�Z� 
androgenetic alopecia, alopecia areata, congenital hypotrichosis !.�                                           
loose anagen syndrome  
Dosage   

+1( 2-5% minoxidil solution ,�8�).� 2 -��Z� 
Minoxidil 2% solution 0�(��2ก�������2+)ก����ก�� Androgenetic alopecia ��ก FDA 

3�� ����d�"��&ก� +)�q 1988  
Minoxidil 5% solution 0�(��2ก�������2+)ก����ก��Androgeneticalopecia ��ก FDA 

3�� ����d�"��&ก� +)�q1997                   
N�����.��ก��/Yก��2��8�� 5% minoxidil ������&,j&:�#+)ก����ก�� male androgenetic 
alopecia ��กก8�� 2% minoxidil !.�,�Z� 2 -8��"3(�3())�Z������&,j&:�#��กก8�� placebo[42] 
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�������� 

-8�+1( dropper 0��-8�+1( spray "#���8����t�u�ก�����!.�����0��lY��)��/����                           
+1(�����' 1 ml ���.�2�&"8',�%*�2��!.(8+1()&Z8)8�"2� v "#$%�ก�������0�,�%8 v +1("8.�
�����' 1 hr +)ก���6�bY�   
����������� 

���,�%��0�(*.-8��� vellus hair ��Z) v 3)�� 1mm �Y���0�(*.��  *���"�&%�3YZ)+�("�a)+)  
12-32 ������<  ��กก��9&�9��ก����ก��)�) 5 �q #28�� topical minoxidil �����lก��9�()+�(*�
3YZ)1)&�,�%"�\) cosmetic acceptable 0�(9�Z�!9� 40-60% 3YZ)��6�ก�2ก��".$�ก*6(�78�8����/����.(�)
"#���+�[43], [44] 

��"�a)*.:��+) 4-6 "�$�) 9�2�)��+)*6(�78������' 20-25% +)����!�ก minoxidil 
��0�ก��9�()+�("�()*��)�3YZ)"�a8!9�9���3)"�.��)�Z����� anagen phase,�%��Z) "#���w�)�Z)*���
ก.��"�\) telogen !.���8���ก��+�("�a)0�("�a8���� 12 ������<!�ก3��ก����ก�� �Y��j&2��0�(8��
,=�0�2������Y���*���8���ก"�\) telogen effluvium 0�(+)3'�,�%ก&)��$�,��� minoxidil[45] 
"�$%�����,��� *�����8�!.�ก.�20�2��+��� :��+) 1-3 "�$�)�.�������� 
ก���� ��!"#$�%�&' �� 

�������)ก��+1( minoxidil ��8�ก�2 tretinoin �����l"#&%�����&,j&:�#3��ก����ก��0�(               
tretinoin "�������lก��9�()ก��!2��9�83��"b..<3�� hair follicle[46], [47]  !.������"#&%�ก���6�
bY�3���� minoxidil 0�(lY� 3 ",�� l(�+1(��8�ก�)��+�(*.+)ก����ก����ก8��[48]  !9�9(����8��8��ก��
*����,�Z����9�8"3(��(8�ก�) �����0�� compatible !.� 0�� effective 

N��l(�+1( 3-5 % minoxidil ��8�ก�2 0.05% topical tretinoin ,�8�).� 2 -��Z� 0�(*."#���              
20-25 % 3��*6(�78� !.�"�a)*.ก��9�2�)��"�a8,�%��������' 6 "�$�)[46] 

��กก��/Yก��,�%N��#��2�.��x� y #28��ก��+1( Topical minoxidil ��8�ก�2 finasteride                       
5 mg/8�)  +�(*.��ก8��ก��+1( minoxidil �����"���8 

+)*6(�78�,�%+1( minoxidil solution ��6�!.(8 9(��ก����"�.�%�)0���2���,�) finasteride                   
-8�,��� minoxidil 9��0���ก�����)(�� 4 "�$�) ก��)!.(8-�������"#$%��u��ก�)ก����8�3��*� ,�%��
"ก&���กก�������� minoxidil  
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()* �+,-��+ *!+ topical minoxidil 

�����,=�+�("ก&�ก����-��"-$�� *&8!�(� !�� -�)��#2��ก8��l(�+1( 5% solution ")$%����ก
��-8��"3(�3()3�� propylene glycol �6��������)8�� ��,������,=�+�("ก&� allergic contact 
dermatitis 0�( topical minoxidil 0����*.9��-8����)N.�&9��$�ก��"9()3����8+� ���#2:�8� 
hypertrichosis 0�( !9���8)+�m���ก"�\)+)*6(�m&�[48], [49], [50] 

 
Hormone modifiers 

��+)ก.��� Hormone modifiers ��กi,j&kN��ก��ก�)0��+�( hormone testosterone ��2ก�2 
androgen receptor ��$� ก�ก����(�� testosterone ��$� ��กi,j&k !3��ก�2 testosterone 
(estrogen mediation) ��+)ก.���)�Z0�(!ก� 

1. Androgen receptor protein inhibitors (blockade) : "1�) cyproterone acetate !.� 
spironolactone ��+)ก.���)�Z.�,�Z� testosterone  !.� dihydrotestosterone �(��+1(
+)*6(1�� "#�����,=�+�("ก&� Feminisation, gynaecomastia , impotence !.� .� 
libido �������)ก��+1(��ก.���)�Z��ก�� Androgenetic alopecia+)*6(�m&� 
Cyproterone acetate "�\) potent androgen receptor antagonist   "�\)��,�% 
effective +)ก����ก�� hirsutism !.� acne ��*6()=�0���ก�� androgenetic alopecia 
+)*6(�m&� !9�0��-���0�(*. 

2. Antiandrogen 0�(!ก� Spironolactone "�\) Aldosterone antagonist   ,�%�� mild 
antiandrogenic effects "�\) competitive inhibitor 3�� androgen receptor protein 
binding !.� ก�ก����(�� androgen N�� adrenal  glands 0�(*.��ก�2 hirsutism                            
0��-���0�(*.+) androgenetic alopecia 

3. Estrogen mediation   "#&%�����2 sex hormone binding globulin (SHBG)                       
bY%�,=�+�(0�.� free testosterone +)".$�� !.����.�ก����(�� androgen N�� gonads 
)�ก��ก)�Z estrogen �����กi,j&k 9��9(�) 5α-reductase ���) v �(8�  ��*6(+1( topical 
estrogen ��ก�� Androgenetic alopecia +)*6(�m&� !9�*.0���� estrogen ���!-�1�8�                    
slow down progression 3�� Androgenetic alopecia !9�0����*.9�� hair growth 

4. 5α-reductase inhibitor 0�(!ก� Finasteride (type 2 , 5α-reductase inhibitor) ��
ก.��89��0� 
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3.ก�		
ก��CD�ก�	���"
D  
- hair transplant - 

+)ก��,=� hair transplants -8�,=�+)*6(�78�,�%������กก8�� 25 �q ")$%����กก��,=�ก��*��9��               
+)"�aก �����*.9��ก��*&��ก9& !.��60��"�\)j���1�9&3��3�23���)��/����2�&"8'���9��,�%"�a208(  
"�$%�*6(�78���������ก3YZ)0�(  

+)*6(�78�,�%"�\)N�--8����)N.�&9�6� N�-��8+� "2��8�) ��9(��0�(��2ก��-82-��N�-+�(��6�
+):�8�-�,�% 0��ก=�"�&2+)1�8�ก��),=�ก��*��9�� !.� 9(��0�(��2ก���6!."�\)#&"/�+)1�8����8���!.�
�.��ก��*��9�� 

��8)+)*6(�78� cutaneous Lupus erythematousus, morphea, alopecia arecta,                    
scalp folliculitis ��9(����1�8�,�%N�-��2��!.(8�����)(�� 6 "�$�) ก��),=� hair transplants  

ก��".$�ก9=�!�)��)&��".$�ก donor site 2�&"8' occipital area ")$%����ก0����*.ก��,2
��กN�-)�Z !.�9(����-8���)�!)�) 3��"�()*� ��กก8�� 40 follicle 9��9����"b)9&"�9�  
��8)9=�!�)�� recipient site ��ก".$�ก9=�!�)��,�% frontal and mid frontal ��กก8��2�&"8' vertex 
")$%����ก"�\)9=�!�)��,�% stable !.�0�� progressive  

�.����ก,=�ก���.6กl���*�!.(8 "�()*�,�%�.6กl���+�����"3(��6����� telogen "#���w�)�Z)
9(��+1("8.������)(�� 3 "�$�) +)ก����,��28���.6กl���*�0�(*.��$�0�� !.���"�a)*.ก���.6ก
l���1��"�)�����' 4-6 "�$�) �.����ก,=�[51] 

*.3(��"-���,�%#22��� 0�(!ก� �)(�28� �)��/����!����ก"�2   recipient site "ก&� crusts                
!9������0�("��+) 3-7 8�) )�ก��ก)�Z���#2��ก��-.$%)0�(��"���) ".$����ก,�%9=�!�)��*��9��                       
ก��9&�"1$Z�,�%9=�!�)��*��9��  ก��28�3���)��/���� �8�/���� "ก&�!*."�\) ��$� keloid folliculitis, 
neuroma, telogen effluvium, epidermal cyst ��ก foreign body reaction ,arterio-venous 
fistula �8�,�Z� graft failure 9����0�( bY%�,�Z����)�Z#20�(!9�0��2���)�ก[5] 
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��	
��
�����  (Finasteride)  
 

��������	
���
� 
�������	
��
�
����� 5α,17β-N-(1,1-dimethylethyl)-3-oxo-4-azaandrost-1-ene-17-

carboxamide[52] 
�
/ก123�4��5 C23H36O2  ; molecule weight = 372.55  

 

 
 

�45��@AกBC/����  white crystalline powder E�F��GH4�4I14Jก@� 250 Cْ @/@
5J� 
Chloroform M@/ alcohol MN�3��@/@
5J��OP
[53] 
��� �!� Finasteride 1 mg  : [54] 

- Bioavailability  �E�
กA2 65% (26-170%)  �453����T@ก
/E2G
กก

E
�1
U

    
- ��	�
��V��V�� J�  plasma �W��H4 = 9.2 ng/ml (4.9-13.7 ng/ml) J� 1-2 ZAF����

U@A�G
ก
A2�
/E
�   
- AUC (0-24 hr) �E�
กA2 53 ng ּ hr/ml (20-154 ng ּ hr/ml)  
- U@A�G
ก4W4]^��V�
ก
/M��@I14M@�� 90% G/GA2กA2 plasma protein M@/�
�

_ T�
� 

blood-brain barrier 34�   
- G/_Wก metabolized E�FNA2T�
� cytochrome P 450 3A4 enzyme subfamily                       

]^F�G/ก@
5����  inactive metabolized 	I1 t-butyl side chain monohydroxylated 
M@/ monocarbosylic acid ]^F��� activity NFP
ก��
 20% V1�5
ก�1� metabolize 

- Mean plasma clearance  = 165 ml/min (70-279 ml/min)   
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- �P
U
A2 Mean terminal half-life   = 4.5 hr (3.3-13.4 hr)   MN� biological effect G/15W�
�
�ก��
�AO�  �45G/��	�
�bcF�V^O�J�	�1
5H�
กก��
 70 �d   

- �
/�
C 39% ( 32-48%) G/_WกVA211กE
��f��
�/ M@/1�ก�
/�
C 57%  (51-
64%) G/_WกVA211กE
�1HGG

/  

- �1กG
ก��O Finasteride 1mg/day EP
JU�	�
 serum prostate-specific antigen (PSA) 
@4@�G
ก 0.7 ���� 0.5 ng/ml J� 12 �4I1�  �45 PSA  G/@4@�
�4�
i�J��4I1�M
ก
U@A�G
ก�AO�G/V^O�	�E�F�45 PSA G/@4@��
/�
C	
^F�U�^F� U@A�G
ก
AกB
4��5 
Finasteride 15�
���15 6 �4I1�  

��� �!� Finasteride 5 mg/day 
!(
)� :  
- Bioavailability = 63% (34-108%)                                    
- 	�
��V��V���W��H4 finasteide J� plasma = 37 ng/ml (27-49 ng/ml) J� 1-2 ZAF����                              

U@A�G
ก
A2�
/E
�5
 
- Mean plasma half-life = 6 hr (3-16 hr)  
- Mean plasma clearance = 165 ml/min (70-279 )  
- Mean steady-state volume V1�ก

ก
/G
5NA� = 76 L (44-96 L)   

�1กG
ก��O3��b2��
 Finasteride G/�� drug interaction กA25
J4 k   M@/ 5A�3����TW�l̂กB
��
5
NA���O
�
�

_T�
��OP
��34�U
I13�� 
 
Mechanism of action 

Finasteride ���� synthetic 4-azasteroid ]^F����� highly selective antagonist of                      
5α-reductase type 2 ]^F�G/Z��55A25AO�ก

��@�F5�G
ก testosterone ���� dihydrotestosterone                
5
NA���O3���� androgenic, antiandrogenic, estrogenic progestational effects U
I1 other 
steroid hormone properties[53] 

Finasteride 3���� affinity N�1 androgen receptors �b

/m/�AO�G/3��
2ก��ก

EP
�
� 
V1� testosterone  

ก

JZ� Finasteride  G/EP
JU��กc4ก

��@�F5�V1�  hair follicle G
ก telogen  phase ����                    
anagen phase  M@/ ��@�F5� hair follicle G
ก vellus ���� terminal hair EP
JU��กc4ก

�bcF�	�
�
5
�   V�
4	�
�U�
 M@/ 1AN

ก

�G
cn�Nc2�NV1�����T�[51], [55], [56]                                                               
Finasteride �
�

_ inhibit 5α-reductase type 2 isoenzyme 34�15�
����
/�cEocp
b                               
MN���T@��15J�ก

 inhibit 5α-reductase type 1 isoenzyme �45N�1�JZ���@
�
�ก��
 U
I1V�
4
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5
�W�G^�G/ inhibit 34� ]^F�ก

E�FJZ� finasteride  E�F���� high selective 5α reductase type 2 
inhibitor  J�ก


AกB
 Male androgenetic alopecia 34� M����
 type 1 G/b2�
กE�F2
c��CU�A�
l�
B/กiN
��AO�1
G��IF1��
G
ก[39] 

1. Type 1 G/b22
c��C sebaceous gland V1� hair follicle MN� type2  b2E�F                         
connective tissue sheaths M@/ dermal papillae V1� hair follicle 4A��AO� type 2 G^�
��
G/��2E2
E�
กก��
J�ก

ก�1JU��กc4 Androgenetic alopecia 

2. Dihydrotestosterone E�F2
c��CU�A�l�
B/ ����U�^F��
G
ก systemic 
dihydrotestosterone 4A��AO� finasteride ]^F���T@@4ก

�
�
�  dihydrotestosterone E�F
N�1�@WกU�
ก G^���T@JU� systemic dihydrotestosterone @4@44��5 G^���T@N�1 local 
dihydrotestosterone E�FU�A�l�
B/N
�3�4��5 

�45U@A�G
ก_Wก block M@�� 5α-reductase enzyme G/�� 1AN

 turnover rate Z�
                       
�45   t1/2  JZ���@
 30 �A� ]^F�EP
JU��
�

_@4 serum  dihydrotestosterone 34�  65% M@/�bcF�  
testosterone 34��
/�
C 15% J� 24 hr �45ก

JZ� 5
V�
4 1 mg/day [53] 

����ก

JZ�5
 finasteride 5 mg/day ��T@JU�
/4A2V1� dihydrotestosterone J��@I14M@/U�A�
l�
B/@4@�NAO�MN� 65%-80% �
�

_@4 prostatic dihydrotestosterone 34� 83%[57], [58] 

G/�Ui�34���
 5α-reductase type 2 G/��2E2
E�P
	An J�ก

�กc4 Androgenetic 
alopecia 4A��AO���IF134�
A25
 finasteride 5
G/3�U�
� 5α-reductase type 2 3��JU���@�F5� 
testosterone 3����� dihydrotestosterone EP
JU�
/4A2 dihydrotestosterone J�U�A�l�
B/@4@� 
MN�
/4A2V1� dihydrotestosterone EAO�J��@I14M@/U�A�l�
B/3���	5@4@�����lW�5s�b

/��
 5α-
reductase type 1 5A�EP
�
�15W�[59], [60]  

ก

@4V1� dihydrotestosterone J��@I14M@/��IO1�5IF1 G/�กc4�mb
/VC/
A2�
/E
�5
15W�
�E�
�AO� M@/G/34�T@�Ni�E�FN�1�JZ�5
 15W��
� 6 �4I1� U
I1�
�ก��
�AO� ��IF1U5H45

/4A2V1� 
dihydrotestosterone G/�W�V^O�p
5J� 12-14 �A� M@/�V�
�W�
/4A2�กNcp
5J� 12 �A�4
Us 
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�!"�	
#	$%&  
Finasteride ��V�12��JZ�J�TW�Z
5�E�
�AO� �45G/���
/�cEocp
b�
ก�P
U
A2Z
51
5H 18-41 �d 

mild to moderate vertex M@/ Anterior mid-scalp hair loss   �P
U
A2 TW��t�5E�F1
5H�
กก��
 60 �d 
3��	�15���
/�cEocp
bJ�ก


AกB
 ��IF1�G
ก type 2  5-α reductase J�	��W�1
5H activity G/��
��15ก��
J�	�1
5H��15[53] 

Finasteride �
�

_�u1�กA�T�
���M@/ก
/NH��ก

�กc4 terminal hair 2
c��C vertex M@/ 
superior-frontal region V1� scalp 34�4�ก��
��IF1�E�52กA22
c��C temporal M@/ anterior hair line  

��ก

�cGA5b2��
ก

JZ� finasteride J�V�
4 1 mg N�1�A� �E�52กA2 placebo J�ก


AกB
 
androgenetric alopecia �
� 2 �d ��TW��t�5�V�

��� 1,879 

5 1
5H 18-41 �d ��T�
���
/4A2�
�
ก@
� �45 1,553 

5 ��T�
���E�F vertex 15�
��4�5� M@/ 326 

5��T�
���EAO�E�F vertex M@/ frontal 
areas  �
/��c��45 ก

�A2����T�E�FV^O�J�2
c��C 1 N


��cO� M@/ global assessment b2��
                    
��IF1�cO��H4ก

l̂กB
J��dE�F�1� ก@H��E�FJZ� finasteride  83% V1�TW��t�5��T�V^O��
กV^O�U
I1T�3��
���
�
กV^O�  ����J�ก@H�� placebo b2��
���b�5� 28% E�F��T��E�
�4c�U
I1�bcF�V^O� ��IF1bcG

C
J�4�
� 
global assessment 4��5ก

_�
5
W� b2��
J�ก@H��E�F
A2 finasteride ��T�V^O� 66% J�VC/E�Fก@H�� 
placebo ��T�V^O� �b�5� 7% �45 finasteride G/3��bcF� hair count NAO�MN� �4I1�E�F 3 V1�ก


AกB
 
M@/	�E�FU@A�G
กJZ�3� 1 �d ]^F�N�1G
ก�AO� G/����ก

Z��5JU� anagen phase 5
��
�V^O� EP
JU�T�
U�
M@/5
�V^O�[58] 

J�ก@H��E�F34� finasteride b2��

/4A2 dihydrotestosterone  J�U�A�l�
B/M@/�@I14@4@� 
64% M@/ 68% N
�@P
4A2 ����
/4A2v1
s��� testosterone M@/ estradiol �bcF�V^O�15�
�@/ 15%                         

/4A2 prolactin �����กNc[13] 

Finasteride  U5H4T�
���34� 90% J���@
15�
���15 5 �d M@/�bcF�ก

�G
cnV1�����T�34� 
65% J��blZ
5�45�
/�
C 50% J��dM
กM@/ 65% J��d_A4�
[61], [62], [63]  
 
Dosage  

December 1997 : 1 mg/day finasteride 34�
A2ก

51�
A2�45 FDA  V1��U
Ax1��
cก
                                           
(Food and Drug Administration) ��
�
�

_JZ�J�ก


AกB
  androgenetric alopecia 34�[42]                    

�453��N�1��
A2V�
45
N
�1
5H M@/ ก

EP
�
�V1�3N �45TW��t�5E�F��p
�/3N2กb
�1�              
5
G/_WกVA211กE
�1HGG

/�bcF�V^O�ME� M@/��IF1�G
ก��ก

 metabolized  T�
�NA2                                      
G^�	�

/�A4
/�A�J�	������
	NA2 
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J�ก


AกB
TW��t�5 Male androgenetric alopecia 4��55
 Finasteride JZ� dose                           
5
 1mg/day   ��IF1�G
ก��ก

l̂กB
b2��
[64] 
Scalp skin DYHYDROTESTOSTERONE level  
 

G/@4@� 14.9% J�TW�JZ� finasteride 0.01 mg/day 
G/@4@� 61.6% J�TW�JZ� finasteride 0.05 mg/day 

 G/@4@� 56.5% J�TW�JZ� finasteride 0.2 mg/day 
G/@4@� 64.1% J�TW�JZ� finasteride 1 mg/day 
G/@4@� 69.4% J�TW�JZ� finasteride 5 mg/day 

Serum DYHYDROTESTOSTERONE level G/@4@� 49.5% J�TW�JZ� finasteride 0.05 mg/day 
G/@4@� 68.6% J�TW�JZ� finasteride 0.2 mg/day 
G/@4@� 71.4% J�TW�JZ� finasteride 1 mg/day 
G/@4@� 72.2% J�TW�JZ� finasteride 5 mg/day 

]^F�G/�Ui�34���
 N�1�JZ�5
 dose �./�0
1�. 0.2 mg/day  G^�G/���
/�cEocp
b�W��H4J�ก


@4EAO� scalp M@/ serum dihydrotestosterone level 34� 

G
ก�AO�G^�34���ก

�P
5
EAO� 3 dose  (0.2,1,5 mg/day) �
E4�124W�
/�cEocp
bJ�ก



AกB
TW��t�5 �45ก

�
/��c�T@E
�	@c�cก b2��
ก

JZ� finasteride 1 mg/day ���
/�cEocp
b
�E�
กA2  5 mg/day MN����
/�cEocp
b�
กก��
 0.2 mg/day �45ก

�
/��c�E�F 6 M@/ 12 �4I1�G
ก
T@  hair count M@/ global photographic assessment[65] 

�1กG
ก�AO�5A�b2ก

��@�F5�M�@�V1�
/4A2 hormone J�ก
/M��@I14N�
�k 4A���O 
1. ��T@EP
JU� DYHYDROTESTOSTERONE EAO�J� Serum M@/ E�F Scalp skin @4@� 
2. �bcF� Serum testosterone �45�bcF� 18.3% J� 5 mg/day  �bcF� 19.4% J� 1 mg/day              

M@/�bcF� 18.1% J� 0.2  mg/day U@A�G
กJZ�5
�
 6 �4I1�  ]^F�������1
s�]i�Nsก

�bcF�
E�F3���
ก�Aก 

3. @4 Serum PSA @��@iก��15  baseline  = 0.6-0.7 ng/ml U@A�G
กJZ�5
�
 6 �4I1�                        
�45@4@� 0.2 ng/ml J�TW��t�5E�FJZ� 1 M@/ 5 mg/day M@/@4@� 0.1 ng/ml J�TW��t�5E�F
JZ� 5
 0.2 mg/day 
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()*+%,-�./, 
G
กก

JZ�5
 Finasteride 5 mg J�ก


AกB
 BPH �45JZ�5
3�������@
 1 �d  �AO�b2��
                 

G/EP
JU��กc4 decreased libido 6.4% / placebo 3.4%,  impotence 8.1%/ placebo 3.7%, 
Ejaculation disorder 0.8%/ placebo 0.1%[66] 

J�U�WE4@1�b2��
��ก

�กc4 testicular leydig cell adenoma 34� ��IF134�
A25
                               
250 mg/kg/day ������@
 19 �4I1� ]^F�����
/4A2E�F�
กก��
 JZ�J�	� 2,500 �E�
 M@/ _�
JZ�J�V�
4               
25-40 mg/kg/day กi1
G�bcF�ก

�กc4 Leydig cell hyperplasia 34� ]^F���u�V�
45
E�F�
ก��
E�FJZ�J�
	� 250-450 �E�
[28] 

G
ก clinical trial (TW��t�5  1,879 	� E�F34�
A2 finasteride 1mg/day) b2T@V�
��	�5�                  
����JUn������
IF1�E
��bl T@V�
��	�5�E�Fb2����JUn�U
5�1�34���IF1U5H45
 U
I1 ��IF1JZ�5
N�13� 
T@V�
��	�5�34�Mก�[42] 

1. Decrease libido 1.8% (placebo 1.3%) 
2. Erectile dysfunction 1.3% (placebo 0.7%) 
3. Ejaculation dysfunction 1.2% (placebo 0.7%) 
4. Decrease serum PSA level by 50% 
T@V�
��	�5�1�ก15�
�U�^F�E�Fb2J�TW�E�FJZ� finasteride 
AกB
 BPH 	I1 gynecomastia (0.4%) 

�45�
cF�M�4�1
ก

NAO�MN� 14 �A� G�_̂� 2.5 �dU@A��
cF�
A2�
/E
�5
 M@/b2J�ก@H��E�FJZ�5
J� V�
4 
5 mg N�1�A��
กE�F�H4[53] 

T@V�
��	�5�1IF�k �ก�F5�กA2�N�
�� 34�Mก� breast tenderness and enlarge   
��EAO���


5�
�ก

�กc4�/�
i��N�
��J�Z
54��5  �1กG
ก��O5A���

5�
���
1
Gก�1JU��กc4 testicular pain,               
abdominal pain, asthenia, dizziness, diarrhea , flatulence, headache, nausea,  
hypersensitivity reaction 34�Mก� TIF�	A� @�bcB M@/ angioedema[67], [68], [69] 
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()*0,/% Finasteride ก�� (2+34	, 
�45
/4A25
J��OP
1�HGc�AO� 15W�J�
/4A2NFP
�
ก ��15ก��
J�ก
/M��@I14 50-100 �E�
 G^�3����

T@N�1E

กJ�	

psV1�TW�Unc� E�F���bl�A�bA�osกA2TW�Z
5E�FJZ� finasteride 15W� 
G
กก

l̂กB
E
�  toxicology J�U�W  b2��
5
EP
JU��กc4 impair fertility M@/                                  

in utero abnormalities V1� external genitalia  34�Mก� hypospadius with cleft prepuce,                       
@4 transient nipple development , anogenital distance, @4�OP
U�AกV1�N�1�@WกU�
ก M@/ 
seminal vesicles J�@WกU�W�blZ
5J�	

ps34� �b

/m/�AO� TW�Unc�J��A5�G
cnbA�oHs  	�
U@�ก�@�F5� 
finasteride  G^��
H�34���
3��	�
JZ� finasteride  J�ก


AกB
 Androgenetic alopecia                                      
J�TW�Unc�[70], [71] 

34���ก

EP
ก

l̂กB
 ก

JZ� 5
 Finasteride V�
4 1 mg/day J�TW�Unc�J��A5U�4
�
/GP
�4I1� (�bIF1U@�ก�@�F5�p
�/NAO�	

ps) JU�5
15W��
� 1 �d b2��
3��34�T@J�ก


AกB
 1
GG/����
��IF1�G
ก   5α-reductase  3��active 1�กM@��[72] 
 
 
 
 
 
 
 
 
 
 
 



����� 8 
 

��	
���
ก������	 
 

�����
��������
�����ก� 
���������	�
��
�ก����
�����ก���ก��������������� 40 �� �
	 ���	 expert opinion 

��ก)*+�
���,-.��/���+�0����ก������	1���2��� 60 �� �456 �7 �ก���89��-.��/���+�0ก������ก������	            
  ก��ก����ก��������+��1��ก������	 :�6���0
-;1����������ก���ก���0+��,*�0������1
6ก����

1����
��4���ก������	�
�*� ������	���;����);�*+ ��56 �  

 ��ก-.�1
6�/���+�0����ก�������� 60 �� 0
-.� 	.+������ก����2���2<
����ก������	1���2��� 50 
�� �
	����ก;<+01
6��� placebo 24 �� ��ก������ 30 );�ก;<+01
6���	� topical finasteride 26 �� 
��ก������ 30 �� �
	0
-.�1
6  ก��กก������	�� 10 �� ��*<-;/ �ก��  ก��กก������	0

���
� 
ก;<+01
6��� Placebo  0
 6 ��  �
	 4  �� / ��;
6	���I
ก����ก��  );� 
ก  2  �� ;�,�� 
ก;<+01
6��� Topical finasteride  0
 4 ��  �
	 2  �� ��1�����*+��������
, 1 �� ;�,�� );�                    
1 ������
	�*+ *+������1� 

 	+����กL*�0������-.�1
6 	.+������ก������	��2���2<
����ก�������� 50 ������ 	��2.�ก�+�
������1
6ก����
 25 % );�0
ก��ก����	*��/ ������ก���1��� 2 ก;<+0�ก;���
	�ก���5  24 );� 26 
�� ��ก;<+01
6��� placebo );� Finasteride *�0;��
�, 
����
��� 1   �� 
�!�����
����	
���
�����
��������
�����ก���"
���ก
#"�ก������	 

Placebo 
(N=24) 

Finasteride 
(N=26) 

 

������ �� �O�:L�*O ������ �� �O�:L�*O 
    

19 79.2 % 23 88.5% 
1. :���
!�;�� 
ก10 
*+��������
 5 20.8% 3 11.5% 

    
4 16.7% 4 15.4% 
1 4.2% 2 7.7% 
11 45.8% 9 34.6% 
4 16.7% 4 15.4% 

2. ����< 
��,���ก�� 
��T��2��ก�� 
��,���� 
I<�ก��2+��*�� 
��ก�� 4 16.7% 7 26.9% 
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����
��� 1  (�"�) �� 
�!�����
����	
���
�����
�"������
������
��������
�����ก�
= 	��"
���ก
#"�ก������	 

 

Placebo 
(N=24) 

Finasteride 
(N=26) 

 

������ �� �O�:L�*O ������ �� �O�:L�*O 
3. ��	#     
18-45 �V 20 83.3% 21 80.8% 
46-60 �V 4 16.7% 5 19.2% 

Mean 34.1(+/-9.4) 33.8(+/-10.28) 
Min 22 20 
Max 60 60 

4. �!�����A���;�B� AGA     
Mean 8.0(+/-3.78) 8.4(+/-5.38) 
Min 2 2 
Max 17 22 

    
14 58.3% 11 42.3% 
7 29.2% 11 42.3% 
3 12.5% 3 11.5% 

5. �!���������กF�G���G������;�B� 
AGA 

0 
1 
2 
3 

0 0% 1 3.8% 

    
5 20.8% 5 19.2% 
2 8.3% 3 11.5% 
9 37.5% 12 46.2% 

6. Type AGA 
IIIv 
IV 
V 
Va 8 33.3% 6 23.1% 
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����
��� 1  (�"�) �� 
�!�����
����	
���
�����
�"������
������
��������
�����ก�
= 	��"
���ก
#"�ก������	 

Placebo 
(N=24) 

Finasteride 
(N=26) 

 

������ �� �O�:L�*O ������ �� �O�:L�*O 
    

11 45.9% 12 46% 
4 16.7% 3 11.5% 
4 16.7% 4 15.4% 

7. �������ก��F�����<� 
1�6��� 
Tar shampoo 
)�04.20<��4� 
Nizoral shampoo 5 20.8% 7 26.9% 

 
���:����
ก
���� 1   �� 
�����
:���
!�;����
����L�	F���M
 2 ก
#"�ก������	 
ก���� Placebo 

79%

21%

กทม

ตางจังหวัด

 

ก����  Finasteride 

88%

12%

กทม

ตางจงัหวัด
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���:�����"
���  2   �� 
�����
����<��
����L�	F���M
 2 ก
#"�ก������	 

 

4 4

1
2

11

9

4 4 4

7

0

2

4

6

8

10

12

รับราชการ รัฐวิสาหกิจ รับจาง ธรุกิจสวนตัว นักศึกษา

Placebo

Finasteride

 
 
 

���:����
ก
���� 3   �� 
�����
��	#��
����L�	F���M
 2 ก
#"�ก������	 
ก���� Placebo 

83%

17%

18-45 ป

46-60 ป

 
ก���� Finasteride 

81%

19%

18-45 ป

46-60 ป
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���:�����"
  4   �� 
�����
�!���������กF�G���G������;�B� AGA ��
����L�	                              
F���M
 2 ก
#"�ก������	 
 

14

11

7

11

3 3

0
1

0

2

4

6

8

10

12

14

0 คน 1 คน 2 คน 3 คน

placebo

finasteride

 
 
 
 
���:�����"
  5   �� 
�����
��� ��
 AGA ��
����L�	F���M
 2 ก
#"�ก������	 

5 5

2
3

9

12

8

6

0

2

4

6

8

10

12

3V 4 5 5a

Placebo

Finasteride
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���:�����"
  6   �� 
�����
��� ��
	���������F����
����L�	F���M
 2 ก
#"�ก������	 

0

2

4

6

8

10

12

ทั่วไป Tar สมุนไพร Nizoral

Placebo

Finasteride

 
 
 
����
��� 2   �� 
�!�����
����	
���
�����
�"������
������
��������
�����ก�                 
= 	��"
���ก
#"���	# 

 
��	# 18-45 �A 
(N=41) 

��	# 46-60 �A 
(N=9) 

 

������ �� �O�:L�*O ������ �� �O�:L�*O 
1. �!�����A���;�B� AGA     

Mean 6.9 (+/-3.19) 14.2 (+/-5.63) 
Min 2 5 
Max 16 22 

  
19 46.3 6 66.7 
15 36.6 3 33.3 
6 14.6 0 0 

2. �!���������กF�G���G������;�B� AGA 
0 
1 
2 
3 1 2.4 0 0 

    
10 24.4 0 0 
3 7.3 2 22.2 
18 43.9 3 33.3 

3. Type AGA 
3V 
4 
5 
5a 10 24.4 4 44.4 



   46  

�������ก����กQ�F�� �� 
-.��c�	1<ก��1
6�/������ก����*� �-+�� Exclusion criteria �����5  

��*� ��	<
	� antiandrogenic drug, finasteride, minoxidil 1
6���0� 	+���� 	  6 �
5 �  
2+�������*�ก����ก���� 

*���� ��ก;<+0 Placebo  : 

- ��	�
� 0ral Finasteride ������	���;� 6 �
5 �   - 2 ��        
- ��	�
� Topical Minoxidil ������	���;�  2  �V    - 1 �� 

  ��ก;<+0 Finasteride : 
 - ��	�
� 0ral Finasteride ������	���;�  2 �V         - 1 �� 

- ��	�
� 0ral Finasteride ������	���;� 6 �
5 �    - 1 ��        
 
����
��� 3   �� 
 Baseline terminal hair F���M
 2 ก
#"�ก������	  
 

Group Minimum Maximum Mean 
Std. 

Deviation 
Placebo 34 206 109.5 41.13 
Finasteride 40 214 119.0 44.47 

 
  

 ��ก/� 0.;1
6�
� 4,�+�  mean baseline terminal hair / �1��� 2 ก;<+0 0
���0)*ก*+��ก�� 	.+
���0�j 9.5   �4���k�������ก�������j���
	,�1
	,�����02�04��IO��1��� 2 ก;<+0ก������	����                
���*� � ���	ก�������j���,�+� baseline ��1��� 2 ก;<+0ก+ ��456 ���2�0��l���
	,�1
	,�+��
� 	+��
l.ก*� �  :�6��� ���	��I
 ANCOVA �456 ���, baseline 
��ก;+�� 
 
����
��� 4  �� 
 Baseline terminal hair F���M
 2 ก
#"���	# 

   

Age group Minimum Maximum Mean 
Std. 

Deviation 
18-45 �A 34 214 122.2 14.68 
46-60 �A 40 118 78.9 27.68 
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����
��� 5    �� 
 �����
��
 TERMINAL HAIR ��"
�; [�� ��
�������	                                  
ก
#"����� ���� Placebo 
 

; [����� ��1
6 
0 1 2 3 4 5 6 

T6 - T0 

1 112 112 112 112 196 94 94 - 18 
2 100 100 100 100 100 100 100 0 
3 116 116 116 116 116 116 116 0 
4 174 174 174 174 174 214 214 40 
5 96 96 96 66 58 80 80 - 16 
6 84 84 84 84 90 68 68 - 16 
7 120 120 120 120 120 120 120 0 
8 152 152 152 152 152 152 152 0 
9 132 132 132 132 132 114 114 - 18 
10 116 116 116 118 118 118 118 2 
11 50 50 52 58 58 58 58 8 
12 96 64 64 64 64 64 64 - 32 
13 92 92 92 92 92 92 92 0 
14 92 92 92 92 92 92 92 0 
15 132 132 132 68 90 90 90 - 42 
16 112 112 112 112 112 112 112 0 
17 34 62 62 42 42 42 42 8 
18 170 170 170 170 170 170 170 0 
19 68 68 68 68 68 68 60 - 8 
20 58 56 56 56 56 56 56 - 2 
21 116 98 98 98 98 98 68 - 48 
22 60 60 60 60 60 60 60 0 
23 206 166 166 166 166 166 166 - 40 
24 140 140 140 140 140 140 140 0 
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����
��� 6  �� 
 TERMINAL HAIR  ��"
�; [��    ��
�������	ก
#"����� ���� Finasteride 
 

; [����� ��1
6 
0 1 2 3 4 5 6 

T6 \ T0 

1 100 100 100 166 176 204 238 138 
2 180 180 180 244 180 180 224 44 
3 140 140 144 144 144 144 164 24 
4 214 238 238 220 240 236 240 26 
5 80 80 80 90 174 174 184 104 
6 68 64 68 134 152 142 260 192 
7 112 128 112 194 194 194 186 74 
8 144 206 136 144 144 180 240 96 
9 118 90 90 114 134 134 152 34 
10 58 100 100 136 136 136 136 78 
11 98 98 100 202 202 220 208 110 
12 92 92 92 92 92 180 198 106 
13 88 100 100 100 100 128 174 86 
14 96 86 104 132 132 130 130 34 
15 188 188 188 188 198 214 220 32 
16 96 88 88 100 120 120 120 24 
17 148 148 148 148 148 148 200 52 
18 90 78 90 114 160 160 160 70 
19 130 130 130 130 200 200 180 50 
20 98 112 102 150 150 150 204 106 
21 184 192 190 238 240 240 236 52 
22 110 110 110 142 210 300 300 190 
23 190 190 190 190 254 254 254 64 
24 88 88 90 142 142 160 160 72 
25 114 114 114 180 198 198 230 116 
26 40 40 60 148 148 200 200 160 
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����
��� 7 �� 
ก��;�
��	���

��
 Terminal hair F���"
�; [�� F���M
 2 ก
#"�ก������	  
 

Group  Min Max Mean 
 

SD 
Difference from 
baseline 

baseline 34 206 109.5 41.13 - 
�
5 �1
6         1 50 174 106.8 36.93 -2.67 

2 52 174 106.9 36.80 -2.28 
3 42 174 102.5 38.86 -7.00 
4 42 196 106.8 42.92 -2.67 
5 42 214 103.5 41.84 -6.00 

Placebo 
N=24 
 
 
 
 
 

6 42 214 101.9 42.76 -7.58 
baseline 40 214 119.0 44.47 - 
�
5 �1
         1 40 238 123.5 49.35 4.46 

2 60 238 122.1 44.22 22.46 
3 90 244 153.2 42.90 34.15 
4 92 254 168.0 41.90 49.00 
5 120 300 181.8 44.52 62.77 

Finasteride 
N=26 
 
 
 
 
 

6 120 300 199.9 43.88 80.92 
 
��ก-;ก����;
6	�)�;�/ � Terminal hair ��)*+;��
5 � 
��*���� 4,�+�            
���
5 �1
6 1 );� 2 ���� ก����;
6	�)�;�/ � Terminal hair   ��ก baseline �1
	,ก��

����+��ก;<+0 finasteride ก�, placebo  �0+0
���0)*ก*+��ก�� 	+��0
��	2����91��2l�*�                                    
(P value = 0.089, 0.06 *�0;��
�,) �
	 ���	ก�������j1��2l�*� ),, ANCOVA 

)*+���
5 �1
6 3  ��l���
5 � 1
6 6  ก����;
6	�)�;�/ � Terminal hair ��ก baseline �1
	,
ก������+��ก;<+0 finasteride ก�, placebo 0
���0)*ก*+��ก�� 	+��0
��	2����91��2l�*�                                  
(P  value < 0.01) �
	 ���	ก�������j1��2l�*� ),, ANCOVA 

ก����;
6	�)�;�/ ��2��-0 Terminal hair ��ก baseline ���
	,�1
	,ก������+��            
ก;<+01
6���	� topical Finasteride ก�, Placebo ��������L��
��+�   �����600
���0)*ก*+��ก�� 	+��                    
0
��	2����91��2l�*�������+��ก;<+01���2   *���)*+�
5 �1
6 3 �;����กก�����	� );�0
���0)*ก*+��
0�ก/�����56 	r *�0�������
5 �1
6���	�  
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���:���;������ 7   �� 
ก��;�
��	���

��
 Terminal hair ;��	�ก�� baseline                                        
F���"
�; [�� ;���	�;��	�ก����`�"�
ก
#"����F��	� finasteride ก�� ก
#"� placebo 
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����
��� 8 �� 
ก��;�
��	���

= 	:�<���= 	��a�	 global photography                  
F���M
 2 ก
#"�ก������	 
 

Group   Frequency Percent 
Global decrease 4 16.7% 
no change 20 83.3% 

Placebo 
 N=24 
  Global  increase 0  0%  

Global  decrease 0  0%  
no change 14 53.8% 

Finasteride 
 N=26 
  Global  increase 12 46.2% 

 

 

����L��
��+���ก;<+0 Placebo 2+����9+ (20 ��, 83.3%) ���0+0
ก����;
6	�)�;��
	��0
�����L� );�0
 4 �� (16.7%) 0
ก����;
6	�)�;���1��1
6)	+;�����L��
���
���           

2+����ก;<+0 Finasteride 4,�+� 53.8% (14 ��) �0+0
ก����;
6	�)�;��
	��0���                                       
2+�� 
ก 46.2% (12 ��) 0
ก����;
6	�)�;�1
6

/�������L��
���
��� );��0+4,-.�1
60
ก����;
6	�)�;�
)	+;� 
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���������	�
��
�0
ก��),+�ก;<+0�����ก�*�0 �	<ก+ �1
6��),+�ก;<+0ก�����	�                          
�
	��ก;<+01
6 �	< 18-45 �V 0
������ 41 �� (Placebo 20 ��, Finasteride 21 ��)                                
);�ก;<+01
6 �	<0�กก�+� 45 �V (Placebo 4 ��, Finasteride 5 ��)   0
������ 9 ��                               

������   �056 ��������O)	ก�����ก���1���  2 ก;<+0ก������	*�0 �	< 
��ก;+�����
�-;
���
� 

 

-��ก;<+01
60
  �	< 18-45 �V- 
 
����
��� 9 �� 
ก��;�
��	���

��
 Terminal hair F���"
�; [�� F���M
 2 ก
#"�ก������	 
F�ก
#"��������	# 18-45 �A 
 

Group  Minimum Maximum Mean 
 
SD 

Difference 
from baseline 

baseline 34 206 114.1 42.35 - 
�
5 �1
6         1 56 174 110.9 37.76 -3.2 

2 56 174 110.9 37.76 -3.2 
3 42 174 106.7 40.05 -7.4 
4 42 196 112.0 43.92 -2.1 
5 42 214 108.0 43.38 -6.1 

Placebo 
N=20 
 
 
 
 
 

6 42 214 106.1 44.66 -8.0 
baseline 88 214 130.0 40.50 - 
�
5 �1
6         1 78 238 135.1 46.90 5.1 

2 88 238 132.2 42.82 2.2 
3 92 244 160.0 44.05 30.0 
4 92 254 172.6 45.04 42.6 
5 120 300 187.6 46.08 57.6 

Finasteride 
N=21 
 
 
 
 
 

6 120 300 203.1 43.40 73.1 
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��ก-;ก����;
6	�)�;�/ � Terminal hair ��)*+;��
5 � ��ก;<+0 �	< 18-45 �V 
��*���� 
4,�+�                           

���
5 �1
6 1 );� 2 ���� ก����;
6	�)�;�/ � Terminal hair   ��ก baseline �1
	,ก��
����+��ก;<+0 finasteride ก�, placebo  �0+0
���0)*ก*+��ก�� 	+��0
��	2����91��2l�*�                                    
(P value = 0.071, 0.068 *�0;��
�,) �
	 ���	ก�������j1��2l�*� ),, ANCOVA 

)*+���
5 �1
6 3  ��l���
5 � 1
6 6  ก����;
6	�)�;�/ � Terminal hair ��ก baseline �1
	,
ก������+��ก;<+0 finasteride ก�, placebo 0
���0)*ก*+��ก�� 	+��0
��	2����91��2l�*�                                  
(P  value < 0.01) �
	 ���	ก�������j1��2l�*� ),, ANCOVA 

ก����;
6	�)�;�/ ��2��-0 Terminal hair �1
	,ก�, baseline ���
	,�1
	,ก������+��            
ก;<+01
6���	� topical Finasteride ก�, Placebo ��������L��
��+�   �����600
���0)*ก*+��ก�� 	+��                 
0
��	2����91��2l�*�������+��ก;<+01���2   *���)*+�
5 �1
6 3 �;����กก�����	� );�0
���0)*ก*+��
0�ก/�����56 	r *�0�������
5 �1
6���	� :�6�-;��������)��1���

	�ก��ก�, ��ก�j
1
6�0+�
�)	ก              
*�0 �	< 

 
���:���;������ 8   �� 
ก��;�
��	���

��
 Terminal hair ;��	�ก�� baseline                                        
F���"
�; [�� ;���	�;��	�ก����`�"�
ก
#"����F��	� finasteride ก�� ก
#"� placebo                             
F�ก
#"������	# 18-45 �A 
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����
��� 10 �� 
ก��;�
��	���

= 	:�<���= 	��a�	 global photography  F���M
                  
2 ก
#"�ก������	  F�G���	# 18-45 �A 
 

Group   Frequency Percent 
Global decrease 2 10.0% 
no change 18 90.0% 

Placebo 
 N=20 
  Global  increase 0  0%  

Global  decrease 0  0%  
no change 9 42.9% 

Finasteride 
 N=21 
  Global  increase 12 57.1% 

 

 

 ����L��
��+���ก;<+0 Placebo 2+����9+ (18 ��, 90%) ���0+0
ก����;
6	�)�;��
	��0���
��L� );�0
 2 �� (10%) 0
ก����;
6	�)�;���1��1
6)	+;�����L��
���
���                            

2+����ก;<+0 Finasteride 4,�+� 42.9% (9 ��) �0+0
ก����;
6	�)�;��
	��0���                                       
2+�� 
ก 57.1% (12 ��) 0
ก����;
6	�)�;�1
6

/�������L��
���
��� );��0+4,-.�1
60
ก����;
6	�)�;�
)	+;� 
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-��ก;<+01
60
  �	< 45-60 �V- 
 
����
��� 11 �� 
ก��;�
��	���

��
 Terminal hair F���"
�; [�� F���M
 2 ก
#"�ก������	 
F�ก
#"��������	# 46-60 �A 
 

Group   Minimum Maximum Mean 
 
SD 

Difference from 
baseline 

baseline 50 116 86.5 27.68 - 
�
5 �1
6      1 50 116 86.5 27.68 0 

2 52 116 87.0 26.81 0.5 
3 58 118 81.5 26.65 -5.0 
4 58 118 81.0 28.91 -5.5 
  5 58 118 81.0 26.26 -5.5 

Placebo 
 N=4 
  
  
  
  
  

6 58 118 81.0 26.26 -5.5 
Baseline 40 118 72.8 29.21 - 
�
5 �1
6      1 40 100 74.8 23.56 2.0 

2 60 100 79.6 16.15 6.8 
3 90 148 124.4 22.78 51.6 
4 134 174 148.8 16.04 76.0 
5 134 200 157.2 28.87 84.4 

Finasteride 
 N=5 
  
  
  
  
  

6 136 260 186.4 48.30 113.6 
 

��ก-;ก����;
6	�)�;�/ � Terminal hair ��)*+;��
5 � ��ก;<+0 �	< 46-60  �V 
��*���� 
4,�+�                           

���
5 �1
6 1, 2 );� 3  ���� ก����;
6	�)�;�/ � Terminal hair   ��ก baseline �1
	,ก��
����+��ก;<+0 finasteride ก�, placebo  �0+0
���0)*ก*+��ก�� 	+��0
��	2����91��2l�*�                                    
(P value = 0.0849, 0.998 ,0.058 *�0;��
�,) �
	 ���	ก�������j1��2l�*� ),, ANCOVA 

)*+���
5 �1
6 4  ��l���
5 � 1
6 6  ก����;
6	�)�;�/ � Terminal hair ��ก baseline �1
	,
ก������+��ก;<+0 finasteride ก�, placebo 0
���0)*ก*+��ก�� 	+��0
��	2����91��2l�*�                                  
(P  value < 0.05) �
	 ���	ก�������j1��2l�*� ),, ANCOVA 
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ก����;
6	�)�;�/ ��2��-0 Terminal hair �1
	,ก�, baseline ���
	,�1
	,ก������+��            
ก;<+01
6���	� topical Finasteride ก�, Placebo ��������L��
��+�   �����600
���0)*ก*+��ก�� 	+��0

��	2����91��2l�*�������+��ก;<+01���2   *���)*+�
5 �1
6 4 �;����กก�����	� );�0
���0)*ก*+��0�ก
/�����56 	r *�0�������
5 �1
6���	�  
 
���:���;������ 9   �� 
ก��;�
��	���

��
 Terminal hair ;��	�ก�� baseline                                        
F���"
�; [�� ;���	�;��	�ก����`�"�
ก
#"����F��	� finasteride ก�� ก
#"� placebo                                 
F�ก
#"���	# 46-60 �A 
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����
��� 12 �� 
ก��;�
��	���

= 	:�<���= 	��a�	 global photography                  
F���M
 2 ก
#"�ก������	   F�G���	# 45-60 �A 
 

Group   Frequency Percent 
Global decrease 2 50% 
no change 2 50% 

Placebo 
 N=4 
  Global  increase 0  0%  

Global  decrease 0  0%  
no change 5 100% 

Finasteride 
 N=5 
  Global  increase 0 0% 
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 ����L��
��+���ก;<+0 Placebo ���6����6����0+0
ก����;
6	�)�;��
	��0�����L� );� 
ก���6�                 
0
ก����;
6	�)�;���1��1
6)	+;�����L��
���
���    

2+����ก;<+0 Finasteride 4,�+�-.��c�	1����0
 �0+0
ก����;
6	�)�;��
	��0���                     
                    
�
���
;G�	
��กก��� ����	� 

4,�+���1��� 2 ก;<+0ก������	 �0+4,-;/�����
	�����56 �/ �20��lv�4);����0*� �ก��            
1���4�)*+ 	+���
 � ก��ก�
�กL�0+4,ก��)4�	�1
6�����ก������	 	ก����0
-.��c�	,����	                                   
(8 ����ก;<+0 Placebo; 12 ����ก;<+0 finasteride) �ก�
�2กL*���)�/��� �+�0ก�,0
 �ก������
���
�;Lก�� 	�;����กก��1�	� )*+1������2�ก4�ก �ก����;+��
�กL����	��� � :�6��0+����2���*<���-.��c�	
  ก��กก������	 
 
ก�������� �� ��	�F�ก����;
[�  

ก��*�����
��
�,	���ก��)2�;5 
1���ก+ �);��;��ก�����	���1��� 2 ก;<+0ก������	                      
�
	ก�������I
ก����
��
�,	�1
6��
	ก�+�   LCMS/MS   (Liquid chromatography with                           
mass-spectophotometry) :�6�������I
ก����
��
�,	�1
64�z��0��456 *�������
�,	�                  
��ก��)2�;5 
1
60
���0�j�� 	ก�+��ก*� (:�6��ก*�ก��*�������
�,	���ก��)2�;5 
                     
�������I
ก�� {High performance liquid chromatography)  ���2�0��l��
��
�,	��
�l��  0.998 
ng/ml 

�
	ก+ ���1��ก�������;5 
��-.��c�	  �
�0
ก����� �2�20���-.��c�	������ 5  ��                         
���� �;5 
1
6��;�*+��r�;����กก��1�	� Finasteride );�� 1
6 5 �<
��;� 
���
�  1 hr; 2 hr; 3 hr;                  
4 hr; 6 hr  4,�+� maximum absorption / � Topical finasteride  	.+1
6 3 ��6��0��;����กก��1�	� 
:�6�2 
�;� �ก�,ก��1
2 , Absorption in vitro 
��)2
���)-�v.0�
���;+���
� 
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���:���;������ 10  �� 
�� ��	�F� Plasma F���"
��"�
;�
�F�����L�	 5 G� 
 

0

0,5
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5

 
����
��� 13   �� 
�� ��	�F� Plasma F���"
��"�
;�
�F�����L�	 5 G� 
 
             Time 
Number 

1 hr 2 hr 3 hr 4 hr 6 hr 

1 0 0 2.44 0 0 
2 0 0 2.63 0 0 
3 0 0 3.03 1.73 0 
4 0 0 0 0 0 
5 0 0 0 0 0 

 
0 = )2
��+��+��0+2�0��l*�����
��
�,	��
� ( < 0.998 ng/ml) 
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����
��� 14   �� 
ก�������� �� ��	�F�ก����;
[� ��
����L�	��M
 2 ก
#"�ก������	 
 

 Finasteride  Placebo 
1 - 2.44 1 - - 
2 - 1.54 2 - - 
3 - 3.03 3 - - 
4 - 2.48 4 - - 
5 - - 5 - - 
6 - 2.73 6 - - 
7 - -  7 - - 
8 - 2.63 8 - - 
9 - - 9 - - 
10 - 3.72 10 - - 
11 - - 11 - - 
12 - - 12 - - 
13 - - 13 - - 
14 - - 14 - - 
15 - 1.57 15 - - 
16 - 1.72 16 - - 
17 - - 17 - - 
18 - - 18 - - 
19 - - 19 - - 
20 - - 20 - - 
21 - - 21 - - 
22 - - 22 - - 
23 - - 23 - - 
24 - 1.54 24 - - 
25 - 1.13    
26 - 1.51    

 
(-) )�;��+��0+2�0��l��
��
�,	���ก��)2�;5 
�
������5  ��
�,	���ก��)2�;5 
0
��
�,

*6��ก�+� 0.998 ng/ml 
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����L��
��+���
�,	���ก��)2�;5 
1
6�
�4,��ก;<+01
6��� Finasteride �
	4,�;����ก ก�����
	�);���1+����� :�6�4,����
�,����+�� �� 	ก�+� 0.998 ng/ml ��l��0�ก1
62<
�5  3.72 ng/ml  )*+�+�
2+����9+�� 	.+����
�,�� 	ก�+� 0.998 ng/ml (<0.998 -3.72  ng/ml �
	0
�+��k;
6	 	.+1
6 1 ng/ml)  
:�6������+�1
6�� 	ก�+��+���
�,	���ก��)2�;5 
/ � Oral finasteride 1 mg/day 0�ก                           
( 4.9-13.7 ng/ml   �
	0
�+��k;
6	 	.+1
6 9.2 ng/ml)  

 
 



 �����9 

 

��	
��
��ก���	��
 

 

 ก������	
��
��
ก��
���	�
��	���������������	� Topical Finasteride 
��	�ก�� Placebo 
*+	
��
ก��
���	�
��	�ก��
�,�-	
.�,���� Terminal hair 1
.23,�
+4�
5,����กก��167	�
+��ก,3�� *+	����   Hair count   
�ก��ก
��	��:�ก�����
:�
;,ก��
��-:�<�
���
�7
;:*+	�����:          
(global clinical change) .,�
���
,4�++@��+��	�1
ก��.�
,4�+ก3�
.,�5,��ก��167	� ��:����
�����:;,�7��
A�	���-
ก�+�<�
ก��;@7�B�	1
��5�3���C�ก������	+7�	  
 ก������	
��D+7�
�+2���	3��1
ก��E<กF�*+	167 Expert opinion D+7
�3�ก�� 40 K<-�1
               
��5�3��+C�

�
ก������	D+7
กL��C�
�
;@7�B�	
��-: 
�4-��M��ก�
ก���@N5�	���;@7�B�	1
��5�3��ก��
����	 

4-����กก������	167
�,�
�
.,�23�

4-�� *+	D+7;@7
�7��3�:*A��ก���������
 60 A
 .23�	@3�
A��
*A��ก�� 50 A
 �<�D+7 N ���ก������	
�� 
�3�ก�� 50 A
 
 ���6�ก�ก,R3:E<กF�:���	R 2���.23 18-60 �V ��:��W.�3����6�ก�2�:��	RD+7
��
 2 ก,R3: 
D+7.ก3   ก,R3:��-:���	R 18-45 �V .,�ก,R3:��	R 46-60 �V *+	���6�ก��3�
15N3�	@31
ก,R3:��	R 18-45 
�V K<-�A�+
��
 82 % ������6�ก�����5:+ 

4-��:���ก���6�ก���-:���	R
7�	
��
157A��:�C�A�N.,�:�
A��:ก���,
ก�-	�ก��
�7
;::�กก�3�ก,R3:��-:���	R.,7� .,�1
ก��E<กF�����	
��D+7�C�ก����
A���5Z;, 
*+	.	กก,R3:���6�ก�
��
 2 ก,R3:2�:��	R+7�	
��
 

4-����ก�3� ;@7�B�	��-:���	R:�กก�3� 45  �V ��:�
A��:5
�.
3
���
�7
;:,+,�ก�3�1
ก,R3:��-��	R
7�	 K<-�W7�+@��ก baseline Terminal hair ��
���3� 1
ก,R3:��-��	R:�กก�3� 45 �V
��
��:� baseline Terminal hair 
7�	ก�3�ก,R3:��-��	R
7�	+7�	

63
ก�
 +��
��
��
5L
D+7�3� ก��.�3�ก,R3:��
A���5Z;,2�:��	R
��
��63�	,+�[���	��-�����:�;,23�ก��
����	D+7  

��ก�7�:@,���6�ก����3����6�ก���-
�7�:����ก����กF�
��
 :�ก��E�	�	@31
ก�R�
�� 

4-�� 
��ก��+�ก23�ก��
�7�:����ก����กF� .,�:�1
�Rก������6�� *+	��	�
�,���-
��
*�A .,��C�
�

�:�6�ก1
A���A�����-
��
*�A
��
 D:3��:��
�Zก��ก��
�7�:����ก����กF����;@7�B�	 ��:����D:3:�A��:
.2ก23��1
���� 2 ก,R3:ก������	:�ก
�ก �3�
�����2�ก��167	����;:
��
���3�D:3:�A��:.2ก23��1
���� 
2 ก,R3:ก������	
63
ก�
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52Rก3�157
ก�+A��:ก���,1�.ก3;@7�B�	��-:�����;:�3����ก��
�Rก��:6
�+
��:�กก�3�6
�+�4-
D+7  

��ก�7�:@,;,���ก������	��-D+71
A����
�� ��
5L
D+7  mean baseline terminal hair ������� 2 
ก,R3: :�A��:.2ก23��ก�
�	@3���:�\  9.5   
����_�
��
1
ก��AC�
�\
���	�
��	�5�A��:��:��
�Z
1
���� 2 ก,R3:ก������	
��
  �<�27����E�	ก��AC�
�\����A3� baseline 1
���� 2 ก,R3:ก3�

�4-�157
��:��W
���	�
��	�A3�D+7�	3��W@ก27��  K<-�����E�	���� ANCOVA 
�4-����� baseline +��ก,3�� 

+��
��

:4-�
C��7�:@,��-D+7 :���
A���5Z
���	�
��	�1
���� 2 ก,R3:ก������	 *+	D:3D+7.�3�2�:
ก,R3:��	R �����3�ก��
��-:�<�
��� Terminal hair 1
ก,R3:��-167	��� Finasteride 
��	�ก��ก,R3: 
Placebo
��
 
��-::�A��:.2ก23��ก�
�	3��:�
�	�C�A�N����W�2���-�������� 3 5,����กก��167	� 
��
A4� 

 
Mean terminal hair change from baseline  


+4�
��- Finasteride Placebo 

1 4.46 -2.67 

2 22.46 -2.28 

3 34.15 -7.00* 

4 49.00 -2.67* 

5 62.77 -6.00* 

6 80.92 -7.58* 
         *23��ก�
�	3��:�
�	�C�A�N����W�2�1
 2 ก,R3:ก������	��- P-value < 0.01 
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��-��
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�7��@7��	� Anagen phase +��
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�7
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;:�
�+15N3   (Terminal hair) ��27������	�
�,�157 
Vellus hair ��-�	@31
��	� Telogen 5,R+�3��D�ก3�
 .,7�   Terminal hair W<�����ก�<�
:�.�
��-D+7 


:4-�
C��7�:@,��-D+7:���
A���5Z*+	ก��.�3�2�:ก,R3:��	R ���3� 1
ก,R3:��	R 18-45 �V                    
ก��
��-:�<�
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ก,R3:��-167	��� Finasteride 
��	�ก��ก,R3: Placebo
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Mean Terminal hair change from baseline  

+4�
��- Finasteride Placebo 

1 5.1 -3.2 

2 2.2 -3.2 

3 30.0 -7.4* 

4 42.6 -2.1* 

5 57.6 -6.1* 

6 73.1 -8.0* 
         *23��ก�
�	3��:�
�	�C�A�N����W�2�1
 2 ก,R3:ก������	��- P-value < 0.01 

 
�3�
1
ก,R3:��	R:�กก�3�  45 �V ���3�ก��
��-:�<�
��� Terminal hair 1
ก,R3:��-167	��� 

Finasteride 
��	�ก��ก,R3: Placebo
��
 
��-::�A��:.2ก23��ก�
�	3��:�
�	�C�A�N����W�2���-        
�������� 4 5,����กก��167	�  
��
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Mean Terminal hair change from baseline  

+4�
��- Finasteride Placebo 

1 2.0 0 

2 6.8 0.5 

3 51.6 -5.5 

4 76 -5.5* 

5 84.4 -5.5* 

6 113.6 -5.5* 
         *23��ก�
�	3��:�
�	�C�A�N����W�2�1
 2 ก,R3:ก������	��- P-value < 0.05 
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1. ��	R
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�[���	��-:�;,23�ก��2���
��23�	�.,�ก����ก���
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;: +��
��
1
;@7�B�	��-:�
��	R:�ก�3� 45 �V:�ก��
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���
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2. 

4-����ก�C�
�
;@7�B�	1
ก,R3:��-:���	R:�กก�3� 45 �V:��C�
�

7�	 (9 A
 
��	�ก�� 41 
A
1
ก,R3:��-:���	R 18-45 �V) �<����
��
��
52R157
:4-�:�A�+AC�
�\����W�2�.,7��C�157 :�;,23�A3� 
P-value ���ก������	D+7 
����W7�A3�  N 
7�	  ��D:3��:��W���@�
ZA��:.2ก23����-:��	@3 1
���� 2 
ก,R3:ก������	D+7  

��กก������	��� Kaufman .,�A\�[62]  
��
ก��E<กF���������������	� oral 
finateride 1 mg/day 1
;@7�B�	6�	��	R 18-41 �V  (Type IIv, IIIv, IV, V)  *+	ก�����
:�
+7�	               
���� Hair count  K<-�167��	�
�,�����	 24 
+4�
*+	:�ก���,��ก,R3:1
ก��167	����;@7�B�	��- ��	�
�,� 
12 
+4�
 ���3� 
��-::�A��:.2ก23���	3��:�
�	�C�A�N����W�2�  (P-value < 0.01)  1
ก,R3:��-167
Finasteride 
��	�ก�� ก,R3:��-167 Placebo5,����ก 3 
+4�
D�.,7� 
�ก��ก
��1
��
����	���                    
Price .,�A\� [2] 
��
ก��E<กF���������������	� oral finateride 1 mg/day 1
;@7�B�	6�	��	R 
22-40 �V  (Type II, IIa, IIv, III, IIIv)   *+	ก�����
:�
+7�	����  Hair count .,� Hair weight K<-�167
��	�
�,�����	 24 
+4�
 ���3� 
��-::�A��:.2ก23���	3��:�
�	�C�A�N����W�2� (P-value < 0.01) 1

ก��167 Finasteride 
��	�ก�� Placebo 5,����ก 3 
+4�
D�.,7� 
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���	�
��	���������������	��� 0.5%  
finasteride lotion ก�� oral finasteride 1 mg/day  ��-
�,� 6 
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5,����กก��167	�
�3�ก�
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;3�E@
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��� 5,����กก��167	� oral .,� topical finasteride 2�:,C�+�� 
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 ก�������	
�����
������
������
��������กก�����	��� 0.5% Topical Finasteride 
012�
�������31�������	
�����
������
�	2����
�	�4�3�5����6�7� ��8�����	0ก�0 Placebo 7����72�;8�
��� 3 
������กก�����	���=
7�
>� ?�����;3����ก�0ก����� Oral finasteride 1 mg/day ��G��8��
����	0���	0��G���H�I�
���	� 0.5% finasteride lotion ก�0 oral finasteride 1 mg/day ����1�� 6 
�;8�
������กก�����	�
��
 
012���G���H�I�
���	�>;����ก���3�	�ก�
  
 K;	
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�
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�N��O1	0����	   �ก�;��กQ7����3���
 �21�ก�0����ก��3�
P��RG��Qก
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2��G�ก�;
��ก Vehicle �����=
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012�������ก��� Topical Finasteride �
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�;8�
���1 �����67�1�
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ก�G���	N2����G;�07�4�ก12� 0.998 ng/ml �
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0����� Systemic side effect �
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�������=
  High selective 5 
alpha reductase inhibitor ��� hair follicle 0���1a�
��P��RG��2�
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