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Thesis Title The efficacy of Morus Alba leaf tea in patients with 
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ABSTRACT 

The study was research for result of Morus alba leaf tea to dyslipidemia persons. Experimental, 
randomized control trial, Outpatient department in Sikhoraphum hospital and low risk factor 
cardiovascular disease, age > 35 years were recruited .Divided in to two groups. First group received 
Morus alba leaf tea 2 grams per day, 3 times a day for 8 weeks. The other was controlled group. 
Data were collected total cholesterol, triglyceride, LDL-C, HDL-C and fasting blood sugar before 
and after intervention. Experimental, involved 46 persons in the end of intervention period, were 
found that the group that drank Morus alba leaf tea pre and post blood test were significantly 
different of all, either total cholesterol, triglyceride, LDL-C, and blood sugar. Total cholesterol 
reduced from 230.22 + 19.98 to 207.65 + 25.39 (9.8%), triglyceride reduced from 120.78 + 52.6 
to 102.7 + 41.93 (14.9%), LDL-C reduced from 131.57 + 18.12 to�128.84 + 18.84 (2.02%), fasting 
blood sugar (FBS) reduced from 97.65 + 10.09 to�85.43 + 7.763�(12.5%) 

Between groups only FBS was significantly decreased from 97.65 + 10.09 to 85.43 + 7.76 
(P value 0.033) 
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In conclusion, in experimental group cholesterol, triglyceride, LDL-cholesterol, and FBS 
level were significantly reduce, but between group only FBS was significantly reduce 
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�µ¦�Îµ�µ��°��́��Â¨³Å��n°�Â¨³®¨´��µ¦¦́�¬µ�Å¤n¤¸�ªµ¤Â���nµ��´���¹�­¦»�Å�oªnµ�µ¦¦́��¦³�µ��
­µ¦­�´�Ä�®¤n°�ª́�¨³������¦́¤�·��n°�´����­´��µ®r¤¸�ªµ¤�¨°�£́¥�Ã�¥�¸É­µ¦­�´�Ä�®¤n°�������¦́¤�
�n°ª́�Å¤n­µ¤µ¦�¨�¦³�́��ÊÎµ�µ¨Ä�Á¨º°��°��¼o�iª¥Á�µ®ªµ�Å�o 

�¹É��µ¦�ÎµÄ�®¤n°�¤µÄ�oÄ��µ¦�ª��»¤¦³�´��ÊÎµ�µ¨Ä�Á¨º°�Ä��¼o�iª¥Á�µ®ªµ�¥´��o°�¤¸
�µ¦«¹�¬µÁ¡·É¤Á�·¤°¥nµ�Å¦�È�µ¤­µ¦­�´�Ä��¦·¤µ��́��¨nµª�ÎµÄ®o¦³�́�Å�¤´�Ä�Á¨º°��°��¼o�iª¥�´Ê�
¦³�́��cholesterolÂ¨³�triglyceride ¨�¨��13% Â¨³�28.5% �µ¤¨Îµ�́�3 �¹�Á�}��¸É¤µÂ¨³�ªµ¤­Îµ�´�
�°��{�®µÄ��µ¦«¹�¬µÄ��¨»n¤�¦³�µ�¦�¸É¤¸¦³�́�Å�¤´�Ä�Á¨º°�­¼�Á�¦̧¥�Á�¸¥�Ä��¨»n¤�ª��»¤ªnµ¤¸
�¨Â���nµ��´�®¦º°Å¤n°¥nµ�Å¦ 
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1.1.2���°Á¨­Á�°¦°¨�´�Ã¦�®́ªÄ��µ�Á¨º°� 
�{��»�´�Ã¦�®́ªÄ�Â¨³®¨°�Á¨º°�Á�}�­µÁ®�»�µ¦�µ¥°́��́�®�¹É�Ä�®¨µ¥�¦³Á�«¦ª¤�´Ê�

�¦³Á�«Å�¥�oª¥��µ�­�·�·­µ�µ¦�­»�¡�ªnµ°́�¦µ�µ¥�µ�Ã¦�®́ªÄ��µ�Á¨º°�Á¡·É¤�¹Ê��»��e��¹��́�Á�}��
�{�®µ�¸É­Îµ�´�Ä��{��»�´�Ã�¥Á�·�¡¥µ�·­£µ¡�°�¦³��Å®¨Áª¸¥�Á¨º°��Ã�¥Á�¡µ³°¥nµ�¥·É��°�
®¨°�Á¨º°�®́ªÄ����ÎµÅ�­¼n£µª³®́ªÄ�¨o¤Á®¨ªÂ¨³Á­¸¥�¸ª·�ª·�¸�¸É�̧�¸É­»���º°�µ¦�j°��´�Å¤nÄ®oÁ�·�
Ã¦�Â�n�oµÁ�·�Ã¦�Â¨oªª·�¸�µ¦¦́�¬µ�ÈÁ¡ºÉ°�³¨°�ªµ¤Á­ºÉ°¤�°�®¨°�Á¨º°���{��́¥Á­¸É¥��°�Ã¦�®́ªÄ�
�µ�Á¨º°�¤¸�́��n°Å��̧Ê�Å�oÂ�n� 

1.1.2.1 Á¡«�µ¥°µ¥»¤µ��ªnµ�45 �e�Á¡«®�·�°µ¥»¤µ��ªnµ�55 �e®¦º°�o°¥�ªnµ�oµ¤¸£µª³
®¤��¦³�ÎµÁ�º°���n°�ª́¥��¸ÉÅ¤nÅ�o¦́��µ¦¦́�¬µ�oª¥±°¦rÃ¤� 

1.1.2.2 �¼o�iª¥�¸É¤¸£µª³Å�¤´�Ä�Á¨º°��·����·��ªµ¤�́�Ã¨®·�­¼��Ã¦�°oª��Ã¦�Á�µ®ªµ��
�µ��µ¦°°��Îµ¨´��µ¥��ºÉ¤­»¦µ¤µ��Â¨³�µ¦¤¸�¦³ª́�·�¦°��¦́ª�°�Ã¦�®́ªÄ��µ�Á¨º°�Â¨³®¨°�Á¨º°��
°»��́���{��́¥Á®¨nµ�̧Ê�ÎµÄ®oÁ�·��µ¦°»��́��°�®¨°�Á¨º°��ªµ¤Á­¸É¥��n°�µ¦Á�·�Ã¦�®¨°�Á¨º°�Â��Â�È� 

1. ¤¸�¦³ª́�·�¦°��¦́ªÁ�}�Ã¦�®¨°�Á¨º°�Â��Â�È� 
2. Á¡«�µ¥ 
3. High-density lipoprotein (HDL) �ÉÎµ 
4. �°Á¨­Á�°¦°¨Ä�Á¨º°�­¼� 
5. �ªµ¤�́�Ã¨®·�­¼� 
6. ­¼��»®¦̧É 
7. �ÊÎµ�µ¨Ä�Á¨º°��·����· 
8. �µ�°°��Îµ¨´��µ¥ 
9. Å�¦�¨¸Á�°Å¦�rÄ�Á¨º°�­¼� 

£µª³®¨°�Á¨º°�Â��Â�È��Ã¦�®¨°�Á¨º°�®́ªÄ�Ã�Ã¦�µ¦̧Á�}�­µÁ®�»�µ¦�µ¥�´ÉªÃ¨� �¹É�Á�·�
�µ�®¨°�Á¨º°�Â���¸ÉÅ�Á¨¸Ê¥�®́ªÄ�Á�·��µ¦°́�Á­�Â¨³°»��́���¹É�£µª³Ã¦�®¨°�Á¨º°�Â��Â�È�Á�·�
�µ��µ¦°́�Á­�Á¦ºÊ°¦́��°���́�®¨°�Á¨º°�Â���ÎµÄ®oÁ�·��µ¦­³­¤�°�Â¤�Ã�¦¢µ���ÎµÄ®oÁ�·�¡¨µ��
Â¨³�µ¦­³­¤�°�®·��¼��µ¦¨�¦³�́��LDL �°Á¨­Á�°¦°¨¤¸���µ�­Îµ�´�Ä��µ¦�j°��´�Ã¦�®́ªÄ��
Â¨³®¨°�Á¨º°� 

£µª³Å�¦�¨¸Á�°Å¦�rÄ�Á¨º°�­¼��Á¡·É¤�ªµ¤Á­¸É¥��n°�µ¦Á�·�Å�¤´�Á�µ³�́���́�°n°�°́�Á­�Â¨³�
®¨°�Á¨º°�Â��Â�È��µ¦¨�£µª³Å�¦�¨¸Á�°Å¦�rÄ�Á¨º°�­¼��ÎµÅ�oÃ�¥�µ¦�ª��»¤�ÊÎµ®�́���°°��Îµ¨´��µ¥�
Â¨³¨�°µ®µ¦�¦³Á£��µ¦rÃ�Å±Á�¦����»¤¦³�́��ÊÎµ�µ¨Ä�Á¨º°�Â¨³®¨¸�Á¨¸É¥��alcohol �°Á¨­Á�°¦°¨�
¤¸�´Ê��ªµ¤­Îµ�´�Â¨³Á�}�°́��¦µ¥ 
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�°Á¨­Á�°¦°¨Á�}�­µ¦�́Ê��o��°��¦��ÊÎµ�̧��­Á�̧¥¦°¥�r�±°¦rÃ¤���ª·�µ¤·��̧Â¨³­nª��¦³�°��
�°���́�Á�¨¨rÁ¤ºÉ°¤¸�°Á¨­Á�°¦°¨�¸ÉÅ¤n�̧¤¸¤µ�Á�·��ªµ¤�ÎµÁ�}��È�³Á�·��µ¦­³­¤�°��°Á¨­Á�°¦°¨�
�¸É��́�®¨°�Á¨º°��ÎµÄ®oÁ�·�Ã¦�®¨°�Á¨º°�Â��Â�È��µ¦¨�¦³�́��°Á¨­Á�°¦°¨Ä�Á¨º°��¨��10%�Ä�
Á¡«�µ¥­µ¤µ¦�¨��ªµ¤Á­¸É¥��n°�µ¦Á�·�Ã¦�®́ªÄ��µ�Á¨º°� 

�ªµ¤�·����·�°�Å�¤´�Ä�Á¨º°��¸ÉÁ�}��{��́¥Á­¸É¥��°�Ã¦�®́ªÄ��µ�Á¨º°��Å�oÂ�n�total cholesterol 
(TC) LDL � cholesterol (LDL-C) Â¨³Å�¦�¨¸Á�°Å¦�r (TG) ­¼��Â¨³�HDL-cholesterol (HDL-C) �ÉÎµ
Ä�£µª³�¸É¤¸Å�¤´�Ä�Á¨º°�­¼��Å�¤´��³Å�­³­¤�¸É®¨°�Á¨º°��´Ê�Ä�Â¨³¤¸�µ¦Á�¨¸É¥�Â�¨�Á�}��
modified lipoprotein Á�n��oxidized LDL �¦³�»o�Á�¨¨r�°��¨oµ¤Á�ºÊ°Á¦̧¥�Â¨³Á�¨¨rÁ¥ºÉ°�»��́��°�
®¨°�Á¨º°���¹É��³®¨´É�­µ¦�´��ÎµÄ®oÁ¤È�Á¨º°��µª��·��T-lymphocyte Â¨³�monocyte ¤µÁ�µ³�¸É��́�
®¨°�Á¨º°��monocyte �¸É�¼��´��ÎµÁ�oµ¤µ�³Á�¨¸É¥�Á�}��macrophage �¹É�¤¸�receptor �́��´��modified 
lipoprotein Á¤ºÉ°�macrophage �·��modified lipoprotein Á�oµÅ��³�¨µ¥Á�}��lipid-laden foam cell 
­³­¤°¥¼nÄ��´Ê��intima �°�®¨°�Á¨º°���°��µ��̧ÊÁ�¨¨rÁ¤È�Á¨º°��µªÂ¨³Á�¨¨r��́�®¨°�Á¨º°�¥´�
®¨´É�­µ¦�cytokines Â¨³�growth factor �´��ÎµÄ®oÁ¤È�Á¨º°��µªÁ�oµ¤µ¤µ��¹Ê��Â¨³¤¸�µ¦Á¡·É¤�Îµ�ª�
Á�¨¨r�°��¨oµ¤Á�ºÊ°Á¦̧¥�Á�·�Á�}��fibrous plaque Á¤ºÉ°¡¥µ�·­£µ¡¤µ��¹Ê��³¤¸�µ¦®¨´É�­µ¦�¸É�ÎµÄ®o�
fibrous plaque ­¨µ¥�́ª�(fibrinolysis) ¦nª¤�´�¤¸�µ¦�¦³�»o��coagulation factor Ä��¦³Â­Á¨º°��Á�·��
thrombosis �°�®¨°�Á¨º°���oµ�µ¦Á�·��thrombosis Â¨³�fibrinolysis Å¤n­¤�»¨�´���³�ÎµÄ®o®¨°�
Á¨º°�°»��́���ÎµÄ®oÁ�·�°µ�µ¦�°�Ã¦�®́ªÄ��µ�Á¨º°�Á�¸¥�¡¨´�Å�o��°��µ��̧ÊÁ¤ºÉ°¨·É¤Á¨º°�­¨µ¥�́ª�³
¤¸�µ¦®¨´É�­µ¦�¦³�»o��¦³�ª��µ¦�n°¤Â�¤��ÎµÄ®o¤¸�µ¦Á�¦·�Á�·�Ã��°�Á�¨¨r�¨oµ¤Á�ºÊ°Á¦̧¥�Â¨³¤¸
�µ¦­³­¤�°��Collagen Á¡·É¤�¹Ê���ÎµÄ®o�fibrous plaque Á�¨¸É¥�Á�}��Calcified plaque °»��́�®¨°�
Á¨º°�¤µ��¹Ê��Á�·�°µ�µ¦�°�Ã¦�®́ªÄ��µ�Á¨º°�Å�o 

�µ¦«¹�¬µ�¸É­�́�­�»�ªnµ£µª³�°Á¨­Á�°¦°¨Ä�Á¨º°�­¼�¤¸�ªµ¤­´¤¡´��r�´�Ã¦�®́ªÄ��µ�Á¨º°��
Å�oÂ�n��µ¦«¹�¬µ�°��Stamler�Â¨³��³�¹É�¦ª�¦ª¤�3 cohort study Ä®�n�Ç��¸É«¹�¬µ�ªµ¤­´¤¡´��r�
�°�¦³�́��°Á¨­Á�°¦°¨Ä�Á¨º°��´�°»�´�·�µ¦�rÂ¨³°́�¦µ�µ¥�°�Ã¦�®́ªÄ�Â¨³®́ªÄ��µ�Á¨º°�Ä�
�¼o�µ¥°µ¥»�18-39 �e��Îµ�ª��81,488����¡�ªnµ���¸É¤¸�TC≥ 200 ¤����¨��Á¡·É¤�ªµ¤Á­¸É¥��n°�µ¦Á�·�
Ã¦�®́ªÄ��µ�Á¨º°��Â¨³¤¸°́�¦µ�µ¥�µ�Ã¦�®́ªÄ�¤µ��ªnµ���¸É¤¸¦³�́��°Á¨­Á�°¦°¨Ä�Á¨º°����·�
(TC<200 ¤����¨�)Â¨³�µ��Bogalusa Heart Study �¹É�«¹�¬µ�{��́¥Á­¸É¥��°�Ã¦�®́ªÄ��µ�Á¨º°�Â¨³
®¨°�Á¨º°�°»��́�Ä���°µ¥»�o°¥�Ã�¥�¦ª�¡¥µ�·­£µ¡�°��¼o�¸ÉÁ­¸¥�¸ª·��µ�°»�´�·Á®�»°µ¥»�2-39 �e
�Îµ�ª��93 ���¡�ªnµ�{��́¥�¸É¤¸�¨�n°�µ¦Á�·��fatty streak Â¨³�fibrous plaque Ä�®¨°�Á¨º°�Â���
coronary Â¨³�aorta Å�oÂ�n��́��̧¤ª¨�µ¥�(body mass index; BWI)��ªµ¤�́�Ã¨®·��¦³�́��TC, LDL-C, 
TG Â¨³�HDL-C Ä�Á¨º°��Ã�¥¥´�¤¸®¨µ¥�{��́¥¥·É�Á�·�®¨°�Á¨º°�°»��́�¤µ��¹Ê��Á�n�Á�̧¥ª�´��µ¦«¹�¬µ�
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Path biological Determinants of Atherosclerosis in Youth (PDAY) �¹É��¦ª�¡¥µ�·­£µ¡�°�®¨°�
Á¨º°�Â���coronary Â¨³�aorta �°��¼o�¸ÉÁ­¸¥�¸ª·��µ��µ¦�µ�Á�È��°µ¥»�15-34 �e��Îµ�ª��390 ��¦nª¤�´�
�¦ª�¦³�́�Å�¤´�Â¨³�thiocyanate ��¦³¤µ��µ¦­¼��»®¦̧É��Ä��postmortem serum ¡�ªnµ�µ¦°»��́�
�¸É®¨°�Á¨º°�Â���coronary Â¨³�aorta ¤¸�ªµ¤­´¤¡´��rÃ�¥�¦��´�¦³�´��LDL-C,VLDL-C Â¨³
thio-cyanate Â�n­´¤¡´��rÂ�����́��´��HDL-C �µ¦¨�¦³�́��°Á¨­Á�°¦°¨Ä�Á¨º°��nª¥�j°��´�
�µ¦Á�·�Ã¦�®́ªÄ��µ�Á¨º°�Ä����¸É¤¸�{��́¥Á­¸É¥��(primary prevention) Â¨³�nª¥¨��µ¦Á�·�°µ�µ¦Â¨³
°́�¦µ�µ¥�µ�Ã¦�®́ªÄ��µ�Á¨º°�Ä��¼o�¸ÉÁ�}�Ã¦��̧Ê°¥¼nÂ¨oª (secondary prevention) �µ¦�¸É�°Á¨­Á�°¦°¨�
Ä�Á¨º°�¨�¨��1% ­µ¤µ¦�¨�°́�¦µ�µ¦Á�·�Ã¦�®́ªÄ��µ�Á¨º°�Å�o�2% 

­nª�£µª³Å�¦�¨¸Á�°Å¦�rÄ�Á¨º°�­¼�Á¡·É¤�ªµ¤Á­¸É¥��n°�µ¦Á�·�Ã¦�®́ªÄ��µ�Á¨º°��´Ê��µ��¦��
Â¨³�µ�°o°¤��¨Ã�¥�¦�Á�·��µ��VLDL Â¨³�chylomicron remnant �ÎµÄ®oÁ�·��µ¦°»��́��°�®¨°�Á¨º°��
Á�n�Á�̧¥ª�´��LDL-C ­nª��¨Ã�¥°o°¤Á�ºÉ°ªnµ�µ¦�¸ÉÅ�¦�¨¸Á�°Å¦�rÄ�Á¨º°�­¼�¤¸�¨�¦³�»o��µ¦­¦oµ��
small LDL-C Â¨³¨��HDL-C �°��µ��̧Ê¥´�°µ�Á�¸É¥ª�o°��´�Ã¦�°oª�Â¨³£µª³�oµ�°·��¼¨·��oª¥ 

�{��́¥Á­¸É¥�°ºÉ���°��µ�¦³�́��LDL-cholesterol �¸É�o°��Îµ¤µ¡·�µ¦�µÁ�}�Á�jµ®¤µ¥Ä��µ¦¦́�¬µ 
1. �µ¦­¼��»®¦̧É 
2. Ã¦��ªµ¤�́�Ã¨®·�­¼��(BP ≥ 140/90 mmHg ®¦º°�Å�o¦́�¥µ¨��ªµ¤�́�Á¨º°�°¥¼nÂ¨oª) 
3. HDL - cholesterol �ÉÎµ�ªnµ�40 mg/dl (Á¡«®�·��50 mg/dl) 
4. �¦³ª́�·Ã¦�®¨°�®́ªÄ�Ã�Ã¦�µ¦̧Ä��µ�·­µ¥�¦�Á¡«�µ¥�¸É°µ¥»�o°¥�ªnµ�55 �e�®¦º°

Á¡«®�·��¸É°µ¥»�o°¥�ªnµ�65 �e 
5. °µ¥»��Á¡«�µ¥°µ¥»�́Ê�Â�n�45 �e�¹Ê�Å��Á¡«®�·�°µ¥»�́Ê�Â�n�55 �e�¹Ê�Å����°Á¨­Á�°¦°¨

­¦oµ��µ��́�Â¨³­nª�®�¹É�Å�o�µ�°µ®µ¦�Ã�¥¤¸�µ¦�¼��¹¤�¸É¨ÎµÅ­o�µÄ�®¤n°�Á�}�¡º�¡ºÊ�Á¤º°�Â¨³®µ
�nµ¥�°��µ��̧Ê¥´�¤¸­µ¦Å¢Ã�­Á�°¦°¨�¹É�°µ��nª¥¨��µ¦�¼��¹¤�°Á¨­Á�°¦°¨�¹�Á�}��¸É¤µ�°�
�µ�ª·�́¥ 

Å¨Ã�Ã�¦�¸�Á�}�­µ¦�¦³�°�Á�·��o°��°�Å�¤´�Â¨³Ã�¦�¸���ÎµÄ®oÅ�¤´�¤¸�»�­¤�´�·
¨³¨µ¥�ÊÎµ��¹�­µ¤µ¦���­n�Å�¤´�Å�Ä��¦³Â­Á¨º°�Å�o�Å¨Ã�Ã�¦�̧��¦³�°��oª¥��1) �´Ê��·ª�°��
(outer, polar, layer) ¤¸�°Á¨­Á�°¦°¨�¢°­Ã¢Å¨�d�Â¨³Ã�¦�̧���Á¦̧¥�ªnµ�apoprotein���2) Â���¨µ��
(nonpolar core)�¤¸Å�¦�¨¸Á�°Å¦�rÂ¨³�°Á¨­Á�°¦°¨Á°­Á�°¦r 

�¦·¤µ�Â¨³��·��°�Å�¤´�Â¨³�apoprotein�ÎµÄ®oÁ�·�Å¨Ã�Ã�¦�̧�®¨µ¥��·��́��̧Ê 
1. Chylomicron ­¦oµ��¸É��́�¨ÎµÅ­o�µ�Å�¤´�Ä�°µ®µ¦�Á�oµ­¼n¦³��Å®¨Áª̧¥�Ã�¥�nµ��

thoracic duct Â¨³�¼��ÊÎµ¥n°¥Å¨Ã�Ã�¦�̧�Å¨Á�­�(lipoprotein lipase, LPL)��¸É­¦oµ��µ���́�®¨°�
Á¨º°�¥n°¥Á�}��¦�Å�¤´�°·­¦³�­³­¤Ä�Á�ºÊ°Á¥ºÉ°Å�¤´�Ä�¦¼�Å�¦�¨¸Á�°Å¦�r®¦º°°µ��¼�­¨µ¥�¸É�́� 
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2. VLDL (Very-low-density lipoprotein)�®¦º°�pre-â-lipoprotein ­¦oµ��¸É�́��µ��¨¼Ã�­
Ä�°µ®µ¦Â¨³�¦�Å�¤´�Ä��́��n°�Á�oµ­¼n�¦³Â­Á¨º°���·ª�°��°��VLDL �¦³�°��oª¥�apoprotein 
B-100 (apo-B-100) Â¨³�apoprotein E (apo-E) VLDL �³�¼�¥n°¥Ã�¥�LPL �µ���́�®¨°�Á¨º°�Ä�
Á�ºÊ°Á¥ºÉ°Å�¤´��®́ªÄ��Â¨³�¨oµ¤Á�ºÊ°Á�}��¦�Å�¤´�°·­¦³Á¡ºÉ°Á�È�­³­¤®¦º°Á¡ºÉ°Ä�oÁ�}�¡¨´��µ��VLDL 
�¸ÉÁ®¨º°°¥¼n�(VLDL remnant) �¹É�¤¸�apo-E °¥¼n�oª¥�³�¼��Îµ�¨´�Å��¸É�́��Â¨³�oµ�VLDL remnant �́Ê�¥´�
¤¸�apo B-100 Á®¨º°°¥¼n��́�­µ¤µ¦�­¦oµ�Á�}��LDL Å�o 

3. LDL (Low-density lipoprotein) ®¦º°�â-lipoprotein ­¦oµ��¸É�́��µ��VLDL remnant 
�¹É�¤¸�apo B-100 LDL Á�}�¡µ®³Ä��µ¦�Îµ�°Á¨­Á�°¦°¨Å�­¼nÁ�¨¨r�¹É��´Ê��°�­Îµ�´�Ä��µ¦�ª��»¤
�¦³�ª��µ¦­¦oµ�Â¨³­¨µ¥�°Á¨­Á�°¦°¨��º°��µ¦�¸É�LDL �́��´��LDL receptor �¸É�·ª�°�Á�¨¨r 

4. HDL (High-density lipoprotein) ­¦oµ��µ��́�Â¨³��́�¨ÎµÅ­oÁ¨È��Á�}��́ª¡µ�°Á¨­Á�°¦°¨�
�µ�Á�¨¨rÅ��Îµ�́��·Ê���µ¦�¸É¤¸�HDL ­¼�Á�}��µ¦�j°��´��Â�n�oµ�HDL �ÉÎµ�³Á¡·É¤�ªµ¤Á­¸É¥��n°�µ¦Á�·�
Ã¦�®́ªÄ�Â¨³®¨°�Á¨º°� 

1.2  ª´��»�¦³­��r�°��µ¦ª·�´¥ 

Á¡ºÉ°«¹�¬µ�¹��¨�°��µÄ�®¤n°��n°¦³�́�Å�¤´�Ä�Á¨º°� 

1.3  ­¤¤�·�µ��°��µ¦ª·�´¥ 

�µÄ�®¤n°�°µ��nª¥¨�¦³�́�Å�¤´�Ä�Á¨º°� 
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1.4  �¦°�Â�ª�·�Ä��µ¦ª·�´¥ 

 
 
 
 
 
 

 

£µ¡�̧É������Phytosterol reduced effectively the absorption of both dietary and biliary cholesterol 

1.5 ��¦³Ã¥��r�°��µ¦ª·�´¥ 
�������­�́�­�»��µ¦Ä�o­¤»�Å¡¦Å�¥Ä��µ¦¨�Å�¤´�Ä�Á¨º°� 
�������¨��¨�oµ�Á�¸¥�Â¨³�¦·¤µ�¥µ¨�Å�¤´�Ä�Á¨º°� 

1.6 �°�Á���µ¦ª·�´¥ 

����� �¼oÁ�oµ¦nª¤Ã�¦��µ¦�º°�¼o�iª¥°µ¥»�> 35 �e 
����� ¤¸�°Á¨­Á�°¦°¨Ä�Á¨º°�­¼��൒ 200 ¤·¨¨·�¦́¤�Á��·¨·�¦®¦º°Â°¨�̧Â°¨�°Á¨­Á�°¦°¨

Ä�Á¨º°��൒ 100-190�¤·¨¨·�¦́¤�Á��·¨·�¦®¦º°Å�¦�¨¸Á�°Å¦�rÄ�Á¨º°� ൒ 150�¤·¨¨·�¦́¤�Á��·¨·�¦ 
����� Å¤n¤¸Ã¦��¦³�Îµ�́ª®¦º°Ä�o�¨·�£́��r�¸É¤¸�¨�n°¦³�́�Å�¤´�Ä�Á¨º°� 
����� ¥·�¥°¤Á�oµ¦nª¤Ã�¦��µ¦ 
 
 
 
 
 



 7 

1.7  �µ¦Ä®o�Îµ�·¥µ¤Á�·���·�́�·�µ¦�̧ÉÄ�oÄ��µ¦ª·�´¥ 

Dyslipidemia Á�}�£µª³�¸É¦nµ��µ¥¤¸¦³�́�Å�¤´�Ä�Á¨º°��nµ�Å��µ�Á���r���·�Á�}��¨Ä®o
Á­¸É¥��n°�¨�µ¦Á�·�£µª³Ä�®¨°�Á¨º°�Â��Â�È��(atherosclerosis) �¹É��n°Ä®oÁ�·�Ã¦�Å�o�3 ��·���º°�
Ã¦�®́ªÄ��µ�Á¨º°��Ã¦�®¨°�Á¨º°�­¤°�Â¨³Ã¦�®¨°�Á¨º°�Â��¦°��°��(peripheral arterial disease) 
£µª³�ªµ¤�·����·�°�¦³�́�Å�¤´�Ä�Á¨º°��́��¨nµªÅ�oÂ�n�£µª³Ã�Á¨­Á�°¦°¨¦ª¤�(total cholesterol: 
TC) Ä�Á¨º°�­¼��£µª³�̧Ê­nª�Ä®�nÁ�·��µ��µ¦¤¸¦³�́��Low density lipoprotein-cholesterol (LDL � C)
Ä�Á¨º°�­¼��¹É��́�Á�}��{��́¥Á­¸É¥��¸É­Îµ�´��°��µ¦Á�·�£µª³®¨°�Á¨º°�Â��Â�È� 

£µª³�high density lipoprotein cholesterol (HDL-C) Ä�Á¨º°��ÉÎµ�́Ê��{��́¥°·­¦³�¸É�n°Ä®oÁ�·�
£µª³®¨°�Á¨º°�Â��Â�È�£µª³Å�¦�¨¸Á�°Å¦�r�(triglceride: TG) Ä�Á¨º°�­¼�£µª³�́��¨nµª�̧Ê°µ�Á�·�
�µ�¦³�´�Å�¦�¨¸Á�°Å¦�rÄ��very low density lipoprotein-TG (VLDL-TG) Ä�Á¨º°�­¼�Â¨³�®¦º°
¦³�́��Å�¦�¨¸Á�°Å¦�rÄ��chylomicron Ä�Á¨º°�­¼�Á�¡µ³�VLDL-TG Ä�Á¨º°�­¼��¸É�n°Ä®oÁ�·�£µª³�
®¨°�Á¨º°�Â��Â�È�­nª��chylomicron TG Ä�Á¨º°�­¼��n°Ä®oÁ�·��́�°n°�°́�Á­�Á�¸¥�¡¨´�£µª³Å�¦
�¨¸Á�°Å¦�rÄ�Á¨º°�­¼��ª��¼n�´�£µª³�HDL-C Ä�Á¨º°��ÉÎµ¤¸°́�¦µÁ­¸É¥��n°�µ¦Á�·�Ã¦�®́ªÄ��µ�Á¨º°�
Á¡·É¤�¹Ê���­¤�µ�·�Ã¨®³�µ¥³��2536��Ã�¥¤¸¦³�́��ªµ¤®¤µ¥�µ��¨·�·�Â���nµ��´��́��̧Ê�Á�ºÉ°��µ�Ä�
�¦³Á�«Å�¥¥´�Å¤n¤¸�Îµ®���µ¦�́�­·�£µª³Å�¤´��·����·Ä�Á¨º°��¸É�´�Á���¹�Å�oÄ�oÁ���r�µ¦�́�­·�
¦nª¤�´��°��¦³Á�«­®¦́�°Á¤¦·�µ�¸É¤¸�µ¦«¹�¬µ�µ�¦³�µ�ª·�¥µ�°��¦³�µ�¦��́�Â­��Ä��µ¦µ��¸É�1.1 
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�µ¦µ��̧É�1.1 �µ¦�́�¦³�́��ªµ¤Á­¸É¥��µ¤¦³�́��°��LDL, total Â¨³ HDL-Cholesterol �¤·¨¨·�¦́¤�Á��·¨·�¦� 

¦³�´�Å�¤´��¤·¨¨·�¦́¤�Á��·¨·�¦� �ªµ¤®¤µ¥�µ��¨·�·� 
����¦³�́�Å�¤´�Å¤n�̧�LDL � Cholesterol  

< 100 Á®¤µ³­¤�(optimal) 
100 � 129 Á�º°�Á®¤µ³­¤ 
130-159 Á�º°�­¼��(borderline high) 
160-189 ­¼� 
�190 ­¼�¤µ� 

����¦³�́�Å�¤´��°Á¨­Á�°¦°¨xTotal � cholesterol  
< 200 Á®¤µ³­¤ 
200 � 239 Á�º°�­¼�(borderline high) 
> 240 ­¼� 

����¦³�́�Å�¤´��̧�HDL � cholesterol  
< 40 �ÉÎµ 
�60 ­¼� 

 



 

���¸É�� 

�§¬�̧Â¨³�µ�ª·�́¥�¸ÉÁ�¸É¥ª�o°� 

������¦³�µ�¦Â¨³� »̈n¤�´ª°¥nµ� 

2.1.1 ��°Á¨­Á�°¦°¨�(Cholesterol) 
�°Á¨­Á�°¦°¨�(cholesterol) Á�}�Å�¤´���·�®�¹É��¸É¦nµ��µ¥Ä�o­¦oµ�Á�}�Á¥ºÉ°�»Á�¨¨r�­¦oµ�Á�}��

��ª�®»o¤Á­o��¦µ­µ��­¦oµ�±°¦rÃ¤��nµ��Ç��¸É­Îµ�´��º°±°¦rÃ¤�Á¡«��°��µ��̧Ê¥´�Ä�o­¦oµ�Á�¨º°�ÊÎµ�̧
�¹É��nª¥Ä��µ¦¥n°¥°µ®µ¦¦nµ��µ¥Ä�¦́��°Á¨­Á�°¦°¨�µ��2 �µ��º° 
 2.1.1.1 �µ�°µ®µ¦�¸É¤µ�µ�­´�ªr��´Ê��̧Ê°µ®µ¦�¸É¤µ�µ�¡º�Å¤n¤¸�°Á¨­Á�°¦°¨�°µ®µ¦�¸É¤¸
�°Á¨­Á�°¦°¨¤µ��Å�oÂ�n�Á�¦ºÉ°�Ä�­´�ªr�Å�nÂ���Â¨³­´�ªr�¸É¤¸�¦³�°��Á�}��o� 
 2.1.1.2 ¦nµ��µ¥­¦oµ��¹Ê�Á°��¸É�́��Á¤ºÉ°�́�Å�o�°Á¨­Á�°¦°¨�µ�°µ®µ¦¤µ��µ¦­´�Á�¦µ³®r
�°Á¨­Á�°¦°¨Ä��´��³¨�¨�Ä��µ��¨´��´��oµ¨��¦·¤µ��°Á¨­Á�°¦°¨Ä�°µ®µ¦�´��³­¦oµ�
�°Á¨­Á�°¦°¨�¹Ê�¤µÁ°��́��³­n��°Á¨­Á�°¦°¨Å�­¼nÁ�ºÊ°Á¥ºÉ°°ºÉ��Ç��°�¦nµ��µ¥Ã�¥­n�¦ª¤�´��¦�
Å�¤´�Â¨³Å¨Ã¡Ã�¦�̧��¸É¤¸�ªµ¤®�µÂ�n��ÉÎµ¤µ�Á¦̧¥��ª̧Â°¨�̧Â°¨�(VLDL)��¹É�­¦oµ��µ��´�Á¤ºÉ°�
ª̧Â°¨�̧Â°¨­n��¦�Å�¤´�Å�Ä®oÁ�ºÊ°Á¥ºÉ°Å�¤´�Â¨oª��́ª¤´�Á°��³¤¸�ªµ¤®�µÂ�n�¤µ��¹Ê��Á�¨¸É¥�Á�}��
Å¨Ã¡Ã�¦�̧��¸É¤¸�ªµ¤®�µÂ�n��¸É�ÉÎµÁ¦̧¥�ªnµ�Â°¨�̧Â°¨�(LDL)��¹É�¤¸�°Á¨­Á�°¦°¨Á�µ³°¥¼n�¸ÉÁ�ºÊ°Á¥ºÉ°
°ºÉ��Ç��°�¦nµ��µ¥Â¨³¦nµ��µ¥­µ¤µ¦�¦́��°Á¨­Á�°¦°¨Å�Å�o�³�o°�¤¸�́ª¦́�Â°¨�̧Â°¨ (LDL receptor) 
Á¤ºÉ°Â°¨�̧Â°¨�¼�¡µÁ�oµÁ�¨¨rÂ¨³�¼�¥n°¥­¨µ¥�Á�¨¨r�³�Îµ�°Á¨­Á�°¦°¨Å�Ä�o­¦oµ�®¦º°�n°¤Â�¤
Á¥ºÉ°Á�¨¨r�°�Á�ºÊ°Á¥ºÉ°�́Ê�Ä��µ��¨´��µ¦Á°��̧Â°¨�(HDL)��Îµ®�oµ�¸É��­n��°Á¨­Á�°¦°¨�¸ÉÁ�·��ªµ¤
�o°��µ¦�°�¦nµ��µ¥�¨´�Å�¥´��́� 
 Á¤ºÉ°°µ¥»¤µ��¹Ê����́��°�®¨°�Á¨º°�Â���³Â�È��́ª�¹Ê��ÎµÄ®o�µ��ªµ¤¥º�®¥»n��Á¤ºÉ°Â�n��¦µ��
Å�¤´�­nª�Ä®�nÁ�}��°Á¨­Á�°¦°¨¤µÁ�µ³�·��´���́��oµ�Ä��³�ÎµÄ®o®¨°�Á¨º°�Â���̧�Â��¨��
Á�·�£µª³®¨°�Á¨º°�Â��Â�È��(atherosclerosis) Á¤ºÉ°¤¸�¦·¤µ�¤µ��¹Ê�Á¨º°��³Å®¨�nµ�Å¤n�̧Á�·�Á�}�
�o°�°»��́��¹É�Á�}�­µÁ®�»­Îµ�´��¸É�ÎµÄ®oÃ¦�®́ªÄ��µ�Á¨º°��(coronary heart disease) 

id1502265 pdfMachine by Broadgun Software  - a great PDF writer!  - a great PDF creator! - http://www.pdfmachine.com  http://www.broadgun.com 
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�µ��µ¦«¹�¬µÄ��¦³�µ�¦�´ÉªÃ¨�¡�ªnµ��¼oÄ®�n�¸É¤¸¦³�́��°Á¨­Á�°¦°¨Ä�Á¨º°�­¼�Á�·��ªnµ�
260 mg/dl��³¤¸°»�´�·�µ¦�r�°�Ã¦�®́ªÄ��µ�Á¨º°�­¼��ªnµ���¸É¤¸¦³�́��°Á¨­Á�°¦°¨Ä�Á¨º°��o°¥�ªnµ�
220 mg/dl ��¦³¤µ��3-5 Á�nµ��µ¦�¸É¤¸�°Á¨­Á�°¦°¨¦ª¤�(total cholesterol) Ä�Á¨º°�­¼��­nª�Ä®�n
Á�·��µ�¤¸¦³�́�Â°¨�̧Â°¨�°Á¨­Á�°¦°¨­¼��(LDL-C) �µ¦¤¸¦³�́�Â°¨�̧Â°¨��°Á¨­Á�°¦°¨¤µ��ªnµ�
130 mg/dl��́�Á�}��{��́¥Á­¸É¥��¸É­Îµ�´��°��µ¦Á�·�£µª³®¨°�Á¨º°�Â��Â�È���¹É��º°ªnµ�LDL-C Á�}�
�°Á¨­Á�°¦°¨Á¨ª�­nª�Á°��̧Â°¨�°Á¨­Á�°¦°¨�(HDL�C) Á�}��°Á¨­Á�°¦°¨�̧�Á¡¦µ³�Îµ®�oµ�¸É��
�nµ¥�°Á¨­Á�°¦°¨�µ���́�®¨°�Á¨º°�Â���¸É�LDL�C Å��¨n°¥�º�ÅªoÄ®o�¨´��º�­¼n�́���¹É��́��³Á�µ
�¨µ��°Á¨­Á�°¦°¨Á�}��ÊÎµ�̧Â¨oª�´�°°��µ�¦nµ��µ¥�µ�°»��µ¦³�°��µ��̧Ê¡�ªnµ����¸É¤¸�¦·¤µ�
¦³�́�Á°��̧Â°¨�°Á¨­Á�°¦°¨ (HDL-C) �o°¥�ªnµ�35mg/dl �³¤¸Ã°�µ­Á�}�Ã¦�®́ªÄ��µ�Á¨º°�
¤µ��ªnµ���¸É¤¸Á°��̧Â°¨�°Á¨­Á�°¦°¨­¼���¼o�¸ÉÁ�}�Ã¦�®́ªÄ��µ�Á¨º°���³¤¸°µ�µ¦�iª¥�3 Â����º°
Å�oÂ�n 

1. ¤¸°µ�µ¦®́ªÄ�ªµ¥Á­¸¥�¸ª·��{��»�´��´��nª� 
2. ¤¸°µ�µ¦�°�Ã¦�®́ªÄ��µ�Á¨º°��´Éª��³�(angina pectoris) �º°¤¸°µ�µ¦Á�È�®�oµ°�Â��

¦́�Â�n��®�oµ°�Â¨³�ª�¦oµª�¹Ê��°��µ�¦¦Å�¦�®¦º°Å®¨n��¹É��³®µ¥Å�Á°�Ä��nª�Áª¨µ­´Ê��Ç��¤´�Å¤n
Á�·��5 �µ�¸� 

3. £µª³�¨oµ¤Á�ºÊ°®́ªÄ��µ¥�(myocardial infarction) �¼o�iª¥�³Á�È��¨µ�®�oµ°�¦»�Â¦�Á�È�¦oµª�
Å��¹�Â����°Â¨³Å®¨n�¤´�Á�È��·��n°�µ�Á�}��´ÉªÃ¤��Ç��¹Ê�Å�¦nª¤�´�°µ�µ¦°n°�Á�¨¸Ê¥®°�Á®�ºÉ°¥ 

      2.1.2 Å�¦�¨¸Á�°Å¦�r�(Triglyceride) 
Å�¦�¨¸Á�°Å¦�r�(triglyceride)��º°­µ¦°µ®µ¦�¦³Á£�Å�¤´��¸ÉÅ�o�µ��µ¦¦́��¦³�µ�°µ®µ¦

Â¨³�µ��µ¦­¦oµ��¹Ê�Á°�Ä�¦nµ��µ¥Ã�¥�́�Â¨³¨ÎµÅ­oÁ¨È�Å�¦�¨¸Á�°Å¦�r�1 �¦́¤Ä®o¡¨´��µ��9 Â�¦°¨¸É�
Å�¦�¨¸Á�°Å¦�r¨³¨µ¥°¥¼nÄ�Á¨º°�Å�oÃ�¥¦ª¤�́ª�´�Ã�¦�̧�Ã�¥�¼��¹¤Á�oµ­¼nÁ�ºÊ°Á¥ºÉ°�nµ��Ç��°�¦nµ��µ¥
�¹É��µ�­nª��¼�­³­¤Åªo�¸ÉÁ�ºÊ°Á¥ºÉ°Å�¤´��Ã�¥���·¦nµ��µ¥��́�Å�¦�¨¸Á�°Å¦�r°°��µ�Á¨º°�Å�o°¥nµ�
¦ª�Á¦ÈªÄ�oÁª¨µ�¦³¤µ� 2-3 �´ÉªÃ¤��®¨´��µ�¦́��¦³�µ�°µ®µ¦Å�¤´�Å�¦�¨¸Á�°Å¦�r­nª�Ä®�n�³
�¼���́�°°��µ�Á¨º°�Á�oµ­¼nÁ�¨¨r����´ÉªÅ��¹�¤¸Å�¤´�Å�¦�¨¸Á�°Å¦�rÄ�Á¨º°�Å¤n­¼���º°�¦³¤µ��50 � 
150 mg/dl �oµ�¦ª�Á¨º°�®¨´�°�°µ®µ¦�8-12 �´ÉªÃ¤��Â¨oª¡�ªnµÅ�¦�¨¸Á�°Å¦�rÄ�Á¨º°�­¼��ªnµ�200 
mg/dl Â­��ªnµ¦nµ��µ¥¤¸�{�®µÄ��µ¦��́�Å�¦�¨¸Á�°Å¦�r 
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2.1.2.1  �{�®µÂ¨³°́��¦µ¥�µ�¦³�́�Å�¦�¨¸Á�°Å¦�r­¼�Ä�Á¨º°���ÎµÄ®oÁ�·�°µ�µ¦�́��̧Ê 
1. ®¨°�Á¨º°�Â��Â�È��́ª��oµÁ�·��¸É®́ªÄ��ÎµÄ®oÁ�}�Ã¦�®́ªÄ��µ�Á¨º°���oµÁ�·��¸É

­¤°��ÎµÄ®oÁ�}�°́¤¡µ� 
2. °µ�µ¦¦nª¤�º°��ª��o°���́�Ã��¤oµ¤Ã��Â¨³�ÎµÄ®o¦³���¦³­µ��Îµ�µ��·����·�

�ª��o° 
2.1.2.2 �­µÁ®�»�°��µ¦Á�·�Å�¦�¨¸Á�°Å¦�r­¼� 

1. ¦́��¦³�µ�°µ®µ¦Å¤n�¼�­nª��Ã�¥Á�¡µ³¦́��¦³�µ�°µ®µ¦�¸É¤¸Å�¤´���ÊÎµ�µ¨
�¦µ¥�®¦º°�¤�®ªµ�Á�}��¦·¤µ�¤µ�Á�·�Å� 

2. Á�·��µ�Ã¦�£́¥�nµ��Ç��¸É�ÎµÄ®oÁ�·��ªµ¤�·����·�°�¦³�́�Å�¤´�Ä�¦nµ��µ¥�
Å�oÂ�nÃ¦�Á�µ®ªµ��Ã¦�Å���µ¦�ºÉ¤Á®¨oµÁ�}��¦³�Îµ�Â¨³�µ��µ¦°°�Îµ¨´��µ¥ 

3. Á�·��µ��ªµ¤�·����·�µ��¦¦¤¡´��»r��¸ÉÁ�¸É¥ª�´��µ¦�ª��»¤¦³�́�Å¨Ã�Ã�¦�̧��
Á�n��¦nµ��µ¥�µ�Á°�Å��r�¸É�³¥n°¥Å�¦�¨¸Á�°Å¦�r 

�µ¦­³­¤�°�Å�¦�¨¸Á�°Å¦�rÄ��¦³Â­Á¨º°��¸É¤µ��·����·�³�ÎµÄ®oÁ�·��ªµ¤Á­¸É¥��n°�µ¦
Á�·�®´ªÄ��µ�Á¨º°��°´¤¡µ��°´¤¡§�¬r�Á�n�Á�¸¥ª�´��µ¦¤¸�°Á¨­Á�°¦°¨Ä�Á¨º°�­¼���´Ê��̧ÊÁ¡¦µ³�
Å�¦�¨¸Á�°Å¦�r�¦·¤µ�­¼��ÎµÄ®oÁ¨º°��o�Á®�̧¥ª�¹Ê��Á�·��µ¦�́��́ªÁ�}�¨·É¤Â¨³°»�®¨°�Á¨º°��¸ÉÅ�
®¨n°Á¨¸Ê¥�­nª��nµ��Ç��°�¦nµ��µ¥Ã�¥Á�¡µ³�¸É®́ªÄ�Â¨³­¤°���°��µ��̧Ê¥´�¤¸�µ¦«¹�¬µ¡�ªnµ����¸É¤¸
Å�¦�¨¸Á�°Å¦�r­¼�Á�}�Áª¨µ�µ��³�ÎµÄ®o¦³�́�Á°��̧Â°¨�°Á¨­Á�°¦°¨ (HDL-C) �¹É�Á�}��°Á¨­Á�°¦°¨�
�¸É�̧Ä�Á¨º°�¨��ÉÎµ¨��oª¥��́��́Ê�Å�¦�¨¸Á�°Å¦�rÄ�Á¨º°��¸É­¼�¦nª¤�´�Á°��̧Â°¨�ÉÎµ�¹�Á¡·É¤�ªµ¤Á­¸É¥��n°
�µ¦Á�·�Ã¦�®́ªÄ�Â¨³®¨°�Á¨º°���°��µ��̧Ê¦³�́�Å�¦�¨¸Á�°Å¦�r�¸É­¼�¤µ��Ç�°µ��ÎµÄ®oÁ�·�Ã¦��́�
°n°�°́�Á­�Å�o�Ä��¼o®�·�Ä�¦³�́�Å�¦�¨¸Á�°Å¦�r�¸É­¼���ÎµÄ®o¤¸�ªµ¤Á­¸É¥��n°�µ¦Á�}�¤³Á¦È�Á�oµ�¤
­¼��¹Ê��oª¥Á¡¦µ³Å�¦�¨¸Á�°Å¦�r�¸É­¼��³Å��¦³�»o�¦³�́�±°¦rÃ¤�Á°­Ã�¦Á���¸ÉÅ®¨Áª̧¥�°¥¼n­¼��¹Ê�
�oª¥�¹É�Á�}��{��́¥Á­¸É¥��¸É­Îµ�´��°��µ¦Á�}�¤³Á¦È�Á�oµ�¤ 

2.1.3  £µª³Å�¤´�Ä�Á¨º°�­¼��(Dyslipidemia Hyperlipidemia) 
£µª³Å�¤´�Ä�Á¨º°�­¼��Á�}�£µª³�¸É¤¸�ªµ¤�·����·�°��µ¦Á�µ�¨µ�Å�¤´�Ä�¦nµ��µ¥��ÎµÄ®o

¦nµ��µ¥¤¸¦³�́�Å�¤´�Ä�Á¨º°��nµ�Å��µ�Á���r�¸ÉÁ®¤µ³­¤Á�}��¨Ä®oÁ�·�£µª³Á­¸É¥��n°�µ¦Á�·�£µª³
®¨°�Á¨º°�Â��Â�È��(atherosclerosis) Â¨³�ÎµÄ®oÁ�·�Ã¦�®́ªÄ�Â¨³®¨°�Á¨º°� (cardiovascular diseases) 
�µ¤¤µ�¸É¡��n°¥Å�oÂ�nÃ¦�®¨°�Á̈ º°�®́ªÄ� (coronary heart disease)�Ã¦�®¨°�Á¨º°�­¤°� (cerebrovascular 
disease)Â¨³®¨°�Á¨º°�Â��­nª��¨µ¥ (peripheral arterial disease)�°��µ��̧Ê¥´��n°Ä®oÁ�·��́�°n°�
°́�Á­�Á�¸¥�¡¨´�Å�o 
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 Ä�¦nµ��µ¥¤�»¬¥rÅ�¤´��°Á¨­Á�°¦°¨�́�Á�}�­µ¦°µ®µ¦�¸É�ÎµÁ�}��Ã�¥¤¸®�oµ�¸É®¨´�Á�}�
­nª��¦³�°��¸É­Îµ�´��°���́�Á�¨¨rÂ¨³�¨°�®»o¤�°�Á�¨¨r¦³���¦³­µ���°��µ��̧Ê¥´�Á�}�­µ¦�́Ê�
�o��°��µ¦­¦oµ��ÊÎµ�̧Â¨³±°¦rÃ¤�­Á�̧¥¦°¥�rÄ�¦nµ��µ¥�Ã�¥���·¦nµ��µ¥��Á¦µ¤¸Å�¤´��´Ê�®¤��5 
��·��Â�n¨³��·�¤¸�ªµ¤Â���nµ�Ä�­nª��¦³�°��°�Ã�¦�̧��Å�¤´����µ���¨°����ÊÎµ®�́��°�
Ã¤Á¨�»¨¤´���́�¦¼� 

 

�µ� Medscape.  �n.d.�.  Classfication of Lipoproteins.  Retrieved January 25, 2012, from 
http://www.medscape.org/viewarticle/416521_3 

£µ¡�̧É�����Classfication of Lipoproteins 

2.1.4 �»��¨�̧ÉÁ­¸É¥��n°£µª³Å�¤´��·����·Ä�Á¨º°� 
�»��¨�¸ÉÁ­¸É¥��n°£µª³Å�¤´��·����·Ä�Á¨º°�Å�oÂ�n 
1. Á¡«�µ¥°µ¥»¤µ��ªnµ�45 �e�Á¡«®�·�°µ¥»¤µ��ªnµ�55 �e®¦º°�o°¥�ªnµ�oµ¤¸£µª³®¤�

�¦³�ÎµÁ�º°��n°�ª́¥��¸ÉÅ¤nÅ�o¦́��µ¦¦́�¬µ�oª¥±°¦rÃ¤� 
2. �¼o�iª¥�¸É¤¸£µª³Å�¤´�Ä�Á¨º°��·����·��ªµ¤�́�Ã¨®·�­¼��Ã¦�°oª��Ã¦�Á�µ®ªµ���µ�

�µ¦°°��Îµ¨´��µ¥��ºÉ¤­»¦µ¤µ��Â¨³�µ¦¤¸�¦³ª́�·�¦°��¦́ª�°�Ã¦�®́ªÄ��µ�Á¨º°�Â¨³®¨°�Á¨º°�
°»��́���{��́¥Á®¨nµ�̧Ê�ÎµÄ®oÁ�·��µ¦°»��́��°�®¨°�Á¨º°��ªµ¤Á­¸É¥��n°�µ¦Á�·�Ã¦�®¨°�Á¨º°�Â��
Â�È� 

http://www.medscape.org/viewarticle/416521_3
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1) ¤¸�¦³ª́�·�¦°��¦́ªÁ�}�Ã¦�®¨°�Á¨º°�Â��Â�È� 
2) Á¡«�µ¥ 
3) High-density lipoprotein (HDL) �ÉÎµ 
4) �°Á¨­Á�°¦°¨Ä�Á¨º°�­¼� 
5) �ªµ¤�́�Ã¨®·�­¼� 
6) ­¼��»®¦̧É 
7) �ÊÎµ�µ¨Ä�Á¨º°��·����· 
8) �µ�°°��Îµ¨´��µ¥ 
9) Å�¦�¨¸Á�°Å¦�rÄ�Á¨º°�­¼� 

Ã�¥���·Á¤ºÉ°�ªµ¤�́�Ã¨®·�­¼��¦nµ��µ¥��Á¦µ�³¤¸�¨Å��¸É�nª¥Ä��µ¦�¦́�­¤�»¨�°�¦³��
�ªµ¤�́�Ã�¥�³¤¸�¨Å��µ¦�¦́��́ª�(autoregulation) �ª��»¤Ä®oÁ¨º°�Å�Á¨¸Ê¥�°ª́¥ª³­Îµ�´�°¥nµ����¸É�
Â�n®µ��ªµ¤�́�Ã¨®·�­¼�Á�}�¦³¥³Áª¨µ�µ��Ç��³­n��¨Ä®o�¨Å�Ä��µ¦�ª��»¤�́��¨nµª­¼�Á­¸¥
�ªµ¤­¤�»¨Å¤n­µ¤µ¦��¦́�Ä®o�ªµ¤�́�Ã¨®·�­¼n­£µ¡�¸É���·Å�o���ÎµÄ®oÁ�·�£µª³Â�¦��o°��¸É
­Îµ�´��Ã�¥Á�¡µ³¦³��®́ªÄ�Â¨³®¨°�Á¨º°�Å�o 

2.1.5 ­µÁ®�»�°�£µª³¦³�´�Å�¤´�Ä�Á¨º°��·����· 
 £µª³¦³�́�Å�¤´�Ä�Á¨º°��·����·°µ�Á�·��µ�­µÁ®�»�3 �¦³�µ¦��º° 

2.1.5.1 £µª³¦³�́�Å�¤´�Ä�Á¨º°��·����·��¤£¼¤· (Primary dyslipidemia)�£µª³�̧ÊÁ�}�
�ªµ¤�·����·�µ�­µÁ®�»�µ�¡´��»�¦¦¤�Ã�¥�¸É¡��n°¥Ä��¨»n¤�̧Ê�º° polygenetic hypercholesterolemia, 
familial combined hyperlipidemia (FH) 

2.1.5.2 £µª³¦³�́�Å�¤´�Ä�Á¨º°��·����·�»�·¥£¼¤· (Secondary dyslipidemia)�£µª³�̧Ê
Á�·��µ�Ã¦��µ��µ¥®¦º°¥µ�µ���·��¸É¤¸�¨�n°�¦³�ª��µ¦­¦oµ�Â¨³­¨µ¥�lipoprotein �ÎµÄ®o¦³�́�
Å�¤´�Ä�Á¨º°��·����·�­µÁ®�»�¸É¡��n°¥�¸É�ÎµÄ®o�cholesterol Ä�Á¨º°�­¼�Å�oÂ�n�hypothyroidism, 
cholestasis, nephritic syndrome, ¥µ�progestrogen �µ���·��Â¨³�thiazide Á�}��o� 

2.1.5.3 £µª³¦³�́�Å�¤´�Ä�Á¨º°��·����·�µ�°µ®µ¦(Dietary dyslipidemia)��µ¦�¦·Ã£��
°µ®µ¦�¸É�n°Ä®oÁ�·�£µª³LDL�C Ä�Á¨º°�­¼���º°°µ®µ¦�¸É¤¸�¦�Å�¤´�°·É¤�́ª¤µ��Å�oÂ�n��³�·�®¤¼�3 �´Ê��
Á�¥Á®¨ª�Á�¥Á�¸¥¤Â�È��Á�ºÊ°­´�ªr�¸É¤¸¤´�¤µ��®�́�­´�ªr�Å­o�¦°��Á�}��o� 
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Ã�¥�´ÉªÅ�Â�ª�µ��µ¦¦́�¬µ£µª³Å�¤´��·����·Ä�Á¨º°�Â�n�Á�}��2 ª·�¸Ä®�n�́��̧Ê 
1. �µ¦¦́�¬µÃ�¥Å¤nÄ�o¥µ�Ã�¥�µ¦�¦́�Á�¨¸É¥�¡§�·�¦¦¤�µ¦�ÎµÁ�·��¸ª·���oª¥�µ¦��­¼�

�»®¦̧É�°°��Îµ¨´��µ¥�Â¨³¦́��¦³�µ�°µ®µ¦�¸É�¼��o°� 
2. �µ¦¦́�¬µÃ�¥Ä�o¥µ�®¨´��µ��¸ÉÅ�o¤¸�µ¦�¦́�Á�¨¸É¥�¡§�·�¦¦¤�µ¦�ÎµÁ�·��¸ª·�°¥nµ�

�o°¥�3-6 Á�º°��Â¨oª¦³�́�Å�¤´�¥´���­¼�Á�·�Á�jµ®¤µ¥�¸É�Îµ®��Åªo�¹��ª¦¡·�µ¦�µÄ�o¥µÄ��µ¦¦́�¬µ
Ã�¥�o°�°¥¼nÄ��ªµ¤�¼Â¨�°�°µ¥»¦Â¡�¥r°¥nµ�Á®¤µ³­¤ 

�µ¦µ��̧É�2.1��Á�jµ®¤µ¥Ä��µ¦¦́�¬µ 

Test Desirable 
Total Cholesterol (TC) < 200 mg/dl 
HDL Cholesterol >40 mg/dl 
LDL Cholesterol <130 mg/dl 
Triglycerides <150 mg/dl 
TC/HDL Ration 4.5 or less 
Glucose Fasting 60-110 mg/dl 

Non-fasting <160 mg/dl 
ALT /L 

2.2 ��¨�µ�ª·�´¥�̧ÉÁ�̧É¥ª�o°� 

��������µÄ�®¤n°� 
�®¤n°��¡º���·��̧Ê°µ�Á¦̧¥�ªnµ�Á�}��blackberry ®¦º°�raspberry Á¤º°�Å�¥�¤¸�ºÉ°ª·�¥µ«µ­�¦r

ªnµ�Morus alba��́�°¥¼nÄ�ª�«r�MoraceaeÁ�}��Å¤o¡»n¤��µ�¥n°¤�Ä�Á�̧É¥ª°°�­¨´�­¸Á�¸¥ªÁ�o¤��°�Ä��́��
Á�}�¢{�Á¨ºÉ°¥��·ªÄ�­µ��µ¥��°�Á�}��°��n°¨´�¬�³Á�}�Â�n���°��́ª�¼o�Â¨³�́ªÁ¤¸¥Â¥��´���°�¥n°¥
¤¸�4 �¨¸��°°��µ¤�°�Ä��¸É�¨µ¥�·É���¨Á�}��¨¦ª¤�°°�Á�}�¡ª��¨¤Á¨È��Á¤ºÉ°­»�¤¸­¸¤nª�Â���¹��Îµ�
®¤n°�Á�}�¡º��́Ê�Á�·¤�°��̧��Â¨³¡��¨¼�¤µ�Ä��¸É¦µ��°��¦³Á�«°·�Á�̧¥�Â¨³�¦·Áª�Á�º°�Á�µ®·¤µ¨´¥�
�¸É­¼��́Ê�Â�n�3,300 Á¤�¦��¹Ê�Å���°��µ��̧Ê¥´�¡��¨¼��µ¤�¸É­µ�µ¦�³�´ÉªÅ��Â¨³Ä��¦³Á�«�¸É¤¸�µ¦
�¨·�Å®¤�Ä��¦³Á�«Å�¥¤¸�µ¦�¨¼�¤µ�Ä�£µ�Á®�º°�Â¨³�³ª́�°°�Á�¸¥�Á®�º°��¹É�¤¸°»�­µ®�¦¦¤
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�°�oµÅ®¤�Ä�Ä�®¤n°�¤¸­µ¦�¸É�ºÉ°ªnµ�Á¨��·���¹É�¤¸�¨Ä��µ¦�¦³�»o��µ¦�Îµ�µ��°�Á°�Å�¤rÄ�¦³��
�µ¦¥n°¥°µ®µ¦�°�®�°�Å®¤Ä�Ä�¥´�¤¸Ã�¦�̧�­¼�¤µ� 

­¦¦¡�»��Ä�®¤n°�¤¸¦­Á¥È��º��Ä�oÁ�}�¥µ�´�Á®�ºÉ°�Â�o¦o°�Ä��Â�oÅ°�¦³�´��¦³­µ���¨Ä�o
Á�}�¥µ¦³�µ¥°n°��Ç��́�¦o°���ÎµÄ®o�»n¤�°��¸ÉÄ�¤¸¥µ�­¸�µª (latex) �¹É��Á�}�­µ¦�¸É¤¸§��·Í�¨oµ¥¥µ�¨n°¤
�¦³­µ�°n°��Ç�Â¨³¡�Ä��¨®¤n°��·��oª¥�Â�n�¨­»�Â¨oª�³Å¤n¤¸¥µ��Ä�®¤n°��Â¨³�ÊÎµ�µÄ�®¤n°��
Á�}�Â®¨n��¸É�̧�°�Á�ª°�·�·��Á�¤Á¢°¦°¨�Â¨³Ã¡¨¸¢e�°¨Ã�¥¦ª¤��¹É�¤¸���µ�Ä��µ¦�oµ�°°��·Á��´��
Á�}��¨�̧�n°­»�£µ¡�°�¤�»¬¥rÄ��µ¦�j°��´�Ã¦�Á¦ºÊ°¦́��nµ�Ç 

­µ¦³­Îµ�´�Ä�Ä�®¤n°��Å�oÂ�n�­µ¦�¦³Á£��phytosterol glycoside Á�n��b-sitosterol, b-sitosterol-
b-D-glucoside, compesterol, b-ecdysone, inokosterone­µ¦�¦³Á£��flavanoidsÁ�n��rutin, quercetin, 
quercetin-3-O-b-D-glucopyranoside, kaempferol-3-O-b-D-glucopyranoside ­µ¦�¦³Á£��ÊÎµ�µ¨�¸É
¤¸Å�Ã�¦Á��Ä�Ã¤Á¨�»¨ Á�n��1-deoxynojirimycin (DNJ), N-methyl-DNJ, 2-O-a-Dgalactopyranosyl DNJ, 
fagomine, 1,4-dideoxy-1, 4-imino-D-arabinitol,1,2a,3b,4a-tetrahydroxynortropane (calystegin B2) 
�°��µ��̧Ê¥´�¤¸­µ¦�¦³Á£� coumarin, organic acids, amino acids, saccharides, vitamins Â¨³�
minerals �°»¤µ¡¦�­»�´«�r�ª¦ª»�·�Â¨³�¨·�̧���ª·¦·¥³¡´��»r��2548� 

§��·Í�µ�Á£­´�ª·�¥µ�¤¸¦µ¥�µ��µ¦«¹�¬µª·�́¥Ä�®o°���·�´�·�µ¦�¸ÉÂ­��ªnµÄ�®¤n°�¤¸�»�­¤�´�·�
Ä��µ¦¨�¦³�́�Å�¤´�Â¨³¦³�́��ÊÎµ�µ¨Ä�Á¨º°�­´�ªr��¨°�Å�o�Ã�¥¡�ªnµ­µ¦­�´��oª¥Á¤�µ�°¨
�µ�Ä�®¤n°�¤¸§��·Í¨�¦³�́�Å�¤´�Ä�Á¨º°�®�¼�µª�¸É�¼�Á®�̧É¥ª�ÎµÄ®oÁ�·�£µª³Å�¤´��Ä�Á¨º°�­¼��oª¥
Ã�Á¨­Á�°¦°¨Â¨³¥´�¡�ªnµ�µ¦�·�Ä�®¤n°��Â¨³ quercetin3-(6-malonylglucoside) �¹É�Á�}��flavonol 
glycoside �¸ÉÅ�o�µ�Ä�®¤n°��¤¸§��·Í¨��µ¦Á�·��oxidation �°��LDL Â¨³�j°��´��µ¦Á�·� atherosclerotic 
lesion �¸ÉÁ�·��µ��µ¦Å�o¦́�°µ®µ¦Å�¤´�­¼�Ä�®�¼�¸��́�¦�¸É LDL-receptor ¤¸�ªµ¤��¡¦n°� 

­µ¦­�´��oª¥Á°�µ�°¨�°�Ä�®¤n°��ÎµÄ®o¦³�́��ÊÎµ�µ¨Ä�Á¨º°��°�®�¼�µª�¸É�¼�Á®�̧É¥ª�Îµ
Ä®o¦³�´��ÊÎµ�µ¨Ä�Á¨º°�­¼�Ã�¥Ä�o�adrenalin ®¦º°�¨¼Ã�­�®¦º° Streptozotozin ¨�¨�Å�o�­µ¦­�´�
�oª¥Á°�µ�°¨-�ÊÎµ�µ�Ä�®¤n°��ÎµÄ®o¦³�´��ÊÎµ�µ¨Ä�Á¨º°��°�®�¼�¸��´�¦�¸É�¼�Á®�̧É¥ª�ÎµÄ®oÁ�}�
Á�µ®ªµ��¨�¨��Ã�¥�µ¦Á¡·É¤�cellular glucose uptake ­µ¦­�´��oª¥�ÊÎµ¦o°�Â¨³�µ��Ä�®¤n°�¥´�Â­���
§��·Í¨��ÊÎµ�µ¨Ä�Á¨º°�Ä�®�¼�¸��́�¦�¸É�¼�Á®�̧É¥ª�ÎµÄ®oÁ�}�Á�µ®ªµ��oª¥�Streptozotozin�Â¨³®�¼�µª�
�¸É�¼�Á®�̧É¥ª�ÎµÄ®oÁ�}�Á�µ®ªµ��oª¥�alloxan Â¨³�Streptozotozin���Ä�®¤n°�Á¤ºÉ°Ä®o®�¼�µª�¸É�¼�
Á®�̧É¥ª�ÎµÄ®oÁ�}�Á�µ®ªµ��oª¥�alloxan��·���Ä�®¤n°��·��n°�´��10 ª́���³�ÎµÄ®o¦³�́��ÊÎµ�µ¨Ä�
Á¨º°��°�­´�ªr��¨°�¨�¨�Â¨³¥´�¤¸¦µ¥�µ�ªnµ�µ¦Ä®o®�¼�µª�¸É�¼�Á®�̧É¥ª�ÎµÄ®oÁ�}�Á�µ®ªµ��oª¥
Streptozotozin �·�°µ®µ¦�¸É�­¤��Ä�®¤n°�Ä�°́�¦µ­nª�¦o°¥¨³�25 �·��n°�´�Á�}�Áª¨µ�8 ­´��µ®r�
­µ¤µ¦��ª��»¤¦³�́��ÊÎµ�µ¨Ä�Á¨º°��£µª³�µ¦Á�·� glycouriaÂ¨³�albuminuria Å�o�¦ª¤�´Ê��³¨°�µ¦
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Á�·��retinopathy �oª¥Ä���³�¸É®�¼�µªÁ�µ®ªµ��¸ÉÅ¤nÅ�o¦́���®¤n°��³Á�·�°µ�µ¦�́��¨nµª�oµ��o�
£µ¥Ä�Áª¨µ�8 ­´��µ®r��°��µ��́Ê��µ¦Ä®o�NOD mice �¹É�Á�}��model �°�Á�µ®ªµ��¦³Á£��1 �·�
°µ®µ¦�¸É�­¤��Ä�®¤n°�Ä�°́�¦µ­nª�¦o°¥¨³�5 ­µ¤µ¦��j°��´��µ¦Á�·�Á�µ®ªµ�Å�o��°��µ��́Ê�
¥´�¤¸¦µ¥�µ�ªnµ­µ¦ 1-deoxy nojirimycin (DNJ) Ä�Ä�®¤n°�¤¸§��·Í¥´�¥´Ê��µ¦�Îµ�µ��°�Á°�Å�¤r 
a-glucosidase­´�ªrÁ¨¸Ê¥�¨¼��oª¥�¤�Â¨³�µ��µ¦«¹�¬µÄ�®¨°���¨°�¥´�¡�ªnµ�fagomine �¹É�Á�}��
pseudo-sugar �¸ÉÂ¥�Å�o�µ�Ä�®¤n°�­µ¤µ¦��potentiate �µ¦®¨´É��insulin �°��islets cell �¸ÉÂ¥��µ�
�́�°n°��°�®�¼�µª�¸ÉÁ�·��µ��µ¦�¦³�»o��oª¥�¨¼Ã�­ �°��µ�§��·Í¨�Å�¤´�Â¨³¨��ÊÎµ�µ¨Ä�Á¨º°�
Â¨oª¥´�¤¸¦µ¥�µ��µ¦«¹�¬µª·�́¥�µ�®o°���·�´�·�µ¦�¹�§��·Í�µ�Á£­´�ª·�¥µ°ºÉ��Ç��¸É�nµ­�Ä��°�Ä�®¤n°��
Å�oÂ�n�§��·Í¥´�¥´Ê��µ¦­¦oµ��melanin §��·Í�oµ� oxidation §��·Í�oµ�°́�Á­���oµ�Á�ºÊ°Â���¸Á¦̧¥�Â¨³¦µ 

�µ�ª·�́¥�¸É�nµ­�Ä��¡�ªnµ­µ¦­�´��oª¥�ÊÎµ�Â¨³Â°¨�°±°¨r�µ�Á�¨º°�¦µ��Â¨³Ä�¤¸§��·Í¨�
�ÊÎµ�µ¨Ä�Á¨º°��Â¨³¨��ªµ¤�́�Ã¨®·��Ä�®�¼��¨°�Å�o���°��µ��̧Ê­µ¦­�´��oª¥�ÊÎµ�°�¦µ�¥´�¤¸
�µ¦�Îµ¤µ��­°�§��·ÍÄ��µ¦�oµ�Á�ºÊ°�HIV Â¨³�Å�o¤¸�µ¦��­·��·�´�¦Á�}�¥µ¦́�¬µÃ¦�Á°�­r�Á¤ºÉ°�Îµ
­µ¦­�´��ÊÎµ�°�¦µ�¤µ��­°�Ä�­´�ªr��¨°��È¡�ªnµ¤¸§��·ÍÁ�}�¥µ­���¦³­µ��Â�oÅ°��´��{­­µª³�
Â¨³¨�°µ�µ¦�ª¤Å�o��¹É��¨oµ¥�´��¨�µ��¨·�·��¸É�´��¹�ÅªoÄ��Îµ¦µ¥µ�̧�°̧��oª¥��Á°¤°¦�Ã­¤�³¡´��r��
����� 

�{��»�´��¤¸�µ¦�ÎµÁ°µ­µ¦­�´��µ�Ä�®¤n°��¤µÄ�oÄ��Îµ¦́�Á�¦ºÉ°�­Îµ°µ��Ã�¥Á�¡µ³�¸É�ÎµÄ®o
®�oµ�µª��µ��µ¦«¹�¬µª·�́¥��È¡�ªnµ�­µ¦­�´�Â°¨�°±°¨r�µ�Ä��¤¸§��·Í�oµ�°�»¤¼¨°·­¦³��¸ÉÁ�}�­µÁ®�»�
Ä®oÁ�·��ªµ¤Á­ºÉ°¤�°�Á�¨¨r�®¦º°�ªµ¤�¦µ�(aging) ­Îµ®¦́�­nª��¸É¤¸§��·ÍÁ�¸É¥ª�o°��´��¦³�ª��µ¦
­¦oµ�Á¤È�­¸��melanin) �¸É�·ª®�́��º°�­µ¦­�´��µ�Á�¨º°�¦µ��°°�§��·Í¥´�¥´Ê�Á°�Å�¤rÅ�Ã¦�·Á�­��¹É�
�³Å�¥´�¥´Ê���ª��µ¦­¦oµ�­µ¦Á¤¨µ�·���ÎµÄ®o�·ª®�oµ�µª�¹Ê� 

Ä�Ä�®¤n°�¤¸­µ¦Á�ª°�·�·���Quercetin) Â¨³�Á�¤Á¢°¦°¨��Kaempferol) �¹É�Á�}�­µ¦�¨»n¤¢
¨µÃª�°¥­r��Flavonoids) �¸É¤¸�»�­¤�´�·�́��̧Ê 

�����j°��´��µ¦�¼��¹¤�°��ÊÎµ�µ¨Ä�¨ÎµÅ­oÁ¨È� 
�����ÎµÄ®o�¦³Â­Á¨º°�®¤»�Áª̧¥��̧�Â¨³®¨°�Á¨º°�Â�È�Â¦� 
����¥´�¥´Ê��µ¦Á�·�­µ¦�n°¤³Á¦È�Á¤È�Á¨º°��¤³Á¦È�Á�oµ�¤�Â¨³¤³Á¦È�¨ÎµÅ­oÄ®�n 
����¨�°µ�µ¦Â¡o�nµ��Ç�Â¨³¥º�°µ¥»Á¤È�Á¨º°��µª 

­µ¦�´Ê��2 ��·��̧Ê�­µ¤µ¦��¼��¹¤Á�oµ­¼n¦nµ��µ¥�µ�¨ÎµÅ­oÁ¨È�Â¨³Å¤nÁ�¨¸É¥�Â�¨�­£µ¡¡º�Ä�o
­µ¦Á®¨nµ�̧ÊÁ¡ºÉ°Ä®o���n°¨¤� ��Â­�Â����¹É�¦nµ��µ¥¤�»¬¥rÅ¤n­µ¤µ¦�­¦oµ��¹Ê�Á°�Å�o�o°�°µ«´¥�µ�
¡º��°��µ��́Ê�¥´�¡�­µ¦Ã¡¨¸¢e�°¨Ã�¥¦ª¤��Polyphenols) �¹É�¤¸§��·Í�oµ�°�»¤¼¨°·­¦³Å�o�̧�ªnµ­µ¦�
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­Îµ�´��2 ��·���¸É�¨nµª¤µ�oµ��o�Á�}��¸É�nµ­´�Á��ªnµ�­µ¦­Îµ�´�Á®¨nµ�̧Ê�³¡�¤µ�Ä�Ä�®¤n°�­nª��
¥°��¤µ�ªnµÄ�°n°��Â¨³¡�Ä�Ä�°n°�¤µ��ªnµÄ�Â�n 

�����¨�n°Á�¨¨r¤³Á¦È�Á¤È�Á¨º°��µª�°�­µ¦¢¨µÃª�°¥�r�µ�Ä�®¤n°� 
­µ¦ quercetin-3-o-Beta-D-glucopyranoside Â¨³­µ¦quercetin-3,7-di-o-Beta-D-

glucopyranoside Á�}�­µ¦�flavonoid �¸ÉÂ¥�Å�o�µ�Ä�®¤n°���Morus alba Linn.) ¤¸§��·Í¥´�¥´Ê��µ¦Á¡·É¤
�Îµ�ª��°�Á�¨¨r¤³Á¦È�Á¤È�Á¨º°��µªÁ¡µ³Á¨¸Ê¥��¸É�ªµ¤Á�o¤�o��2x10-4 M ­µ¦quercetin-3,7-di-o-Beta-
D-glucopyranoside ¥´�­µ¤µ¦��´��ÎµÄ®oÁ�·��µ¦Á�¨¸É¥�Â�¨��°�Á�¨¨r¤³Á¦È���·��̧ÊÅ�Á�}�Á�¨¨rÁ¤È�
Á¨º°��µª���·��·� granulocyte Â¨³monocyte 

����§��·Í�oµ��µ¦Á�·�°°��·Á��´É��LDL �µ�Ä�®¤n°� 
�µ��µ¦��¨°�§��·Í�oµ�°�»¤¼¨°·­¦³¡�ªnµ­µ¦­�´�1-butanol �µ�Ä�®¤n°���Morus 

alba Linn.) ­µ¦�quercetin Â¨³�isoquercetin�­µ¤µ¦�Â­��§��·Í�oµ�°�»¤¼¨°·­¦³ 1,1-Diphenyl-2-
picrylhydrazyl (DPPH) Å�o�­µ¦�quercetin�¤¸§��·ÍÂ¦��ªnµ�isoquercetin 2 Á�nµ�Â¨³­µ¦­�´��1- butanol 
17.3 Å¤Ã�¦�¦́¤�n°¤·¨¨·¨·�¦¤¸§��·ÍÁ�¸¥�Á�nµ�´�­µ¦�isoquercetin 4.41 nmol/ml Á¤ºÉ°��¨°�§��·Í�oµ�
�µ¦Á�·�°°��·Á��´É��°��LDL �°���Â¨³�¦³�nµ¥�¸É�¼�Á®�̧É¥ª�Îµ�oª¥�copper ¡�ªnµ­µ¦�quercetin
�¹É�Á�}�­nª��aglycone��°��isoquercetin�¤¸§��·ÍÂ¦��ªnµ­µ¦�isoquercetin �¨�µ¦��¨°��̧ÊÂ­��ªnµ�
Ä�®¤n°�°µ�­µ¤µ¦��j°��´��µ¦Á�·�®¨°�Ã¨®·�Â��Â�È�Á�ºÉ°��µ�£µª³Ã�Á¦­Á�°¦°¨Ä�Á¨º°�­¼�Å�o 

����­µ¦¥´�¥´Ê��µ¦­´�Á�¦µ³®r�melanin �µ�®¤n°� 
­µ¦­�´��µ�®¤n°��oª¥�85% methanol ¤¸�¨¥´�¥´Ê��µ¦­´�Á�¦µ³®r�melanin Ã�¥Å�

¥´�¥´Ê�tyrosinase�¹É�Á�}�Á°�Å�¤r�¸ÉÁ�¨¸É¥��dopaÅ�Á�}��dopachromeÄ��¦³�ª��µ¦­´�Á�¦µ³®r�melanin 
mulberroside F ®¦º°�morcin M-6, 3′-di-O-beta-D-glucopyranoside �¹É�­�´��µ�Ä�®¤n°�¤¸§��·Í
�́��¨nµªÂ¨³¥´�¥´�¥´Ê��µ¦Á�·�°�»¤¼¨°·­¦³�Â�n§��·Í°n°��ªnµ�Kojic acid �¨�µ¦��¨°��̧ÊÂ­��ªnµ­µ¦�
mulberroside�°µ��Îµ¤µÄ�o�ÎµÄ®o�µª 

����§��·Í�oµ�Åª¦́­�°�®¤n°� 
­µ¦­�´�Á¢¨Ãª�°¥�r�°�Á�¨º°�¦µ�®¤n°���¹É�¤¸�moralbonone, kuwanone S, mulberroside 

C, cyclomorusin, eudraflavone B hydroperoxide, oxydihydromorusin, leachianone G Â¨³�alpha-
acetyl amyrin ¤¸§��·Í�oµ�Åª¦́­Á¦·¤°¥nµ�Â¦���IC50 = 1.0 mcg/ml)�Â¨³�mulberrosideC�¤¸§��·Í°n°�
�IC50=75.4mcg/ml) �­»�µ¦́��r�®°¤�ª¨������� 
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��������µ¦«¹�¬µª·�́¥ª·�́¥�µ��¨·�·� 
�µ��µ¦ª·�́¥�¸É�Ã¦�¡¥µ�µ¨­ÎµÃ¦���́�®ª́�°»�¨¦µ��µ�̧�Ã�¥Ä®o�¼o�iª¥Á�µ®ªµ���·��¸É�2 �¸É

¦́�¥µ glibenclamide�¡�ªnµÁ¤ºÉ°Ä®oÂ���¼¨®¤n°�¦nª¤�oª¥Ä���µ������¦́¤��n°ª́���µ����­´��µ®r�¤¸
�¨�nª¥¨�¦³�́��ÊÎµ�µ¨Ä�Á¨º°���n°�°µ®µ¦Á�oµ�Â¨³¦³�´�±¸Ã¤Ã�¨�·¨�Á°ª´��¸��HbA1c) °¥nµ�¤¸
�́¥­Îµ�´��Á¤ºÉ°Á�¸¥��´�Á¤ºÉ°�n°�¦́��¦³�µ�®¤n°����³�¸É�¨»n¤�¸ÉÅ�o¦́�¥µ®¨°�Å¤n¤¸�µ¦Á�¨¸É¥�Â�¨��
�Á°¤°¦�Ã­¤�³¡´��»r������� 

�µ¦�ÎµÄ�®¤n°�Ä�¦¼�Â���°��µ���®¦º°­µ¦­�´�¤µÄ�oÄ��µ¦�ª��»¤¦³�́��ÊÎµ�µ¨Ä�
Á¨º°��¥´��o°�«¹�¬µÁ¡·É¤Á�·¤ 

­�µ�´�ª·�́¥­¤»�Å¡¦��¦¤ª·�¥µ«µ­�¦r�µ¦Â¡�¥r�Å�o¦nª¤�´�Ã¦�¡¥µ�µ¨��»¤�µ�̧��¦³�¦ª��
­µ�µ¦�­»����³Á£­´�«µ­�¦r�Â¨³��³Â¡�¥«µ­�¦r�¤®µª·�¥µ¨´¥¤®·�¨��¦³�¦ª�«¹�¬µ�·�µ¦Â¨³�
�¦¤ª·�µ�µ¦Á�¬�¦��¦³�¦ª�Á�¬�¦Â¨³­®�¦�r��Îµ�µ¦«¹�¬µÁ�ºÊ°��o��¹��¦³­·��·�¨Â¨³�ªµ¤
�¨°�£́¥�°�Ä�®¤n°���Morus alba Linn.) Ä��µ¦¨�¦³�́�Å�¤´�Â¨³¦³�́��ÊÎµ�µ¨Ä�Á¨º°�Ä��¼o�iª¥
Á�µ®ªµ���·�Å¤n¡¹É�°·��¼¨·��Ã�¥«¹�¬µÄ��¼o�iª¥Á�µ®ªµ���·�Å¤n¡¹É�°·��¼¨·�¦µ¥Ä®¤nÂ¨³Å¤nÁ�¥
Å�o¦́�¥µ¨��ÊÎµ�µ¨®¦º°¥µ¨�Å�¤´�Ä�Á¨º°�¤µ�n°���Îµ�ª���������¼o�iª¥Å�o¦́�­µ¦­�´��oª¥�ÊÎµ�µ�
Ä�®¤n°����µ������¤���Â���¼¨�¦́��¦³�µ��¦́Ê�¨³���Â���¼¨�ª́�¨³����¦́Ê��n°�°µ®µ¦��·��n°�´�
�µ����­´��µ®r��¼o�iª¥�»�¦µ¥Å�o¦́��µ¦�¦ª�Á¨º°�ª́�¦³�́��ÊÎµ�µ¨�¦³�́�Å�¤´���µ¦�Îµ�µ��°�Å��
�µ¦�Îµ�µ��°��́���¦ª��́�Á¤È�Á¨º°��Â¨³�¦ª��{­­µª³�n°��µ¦¦́�¬µÂ¨³�¦ª��ÊÎµ�»����­´��µ®r�
Â¨³Å�o¦́��µ¦�¦ª�Á¨º°�ª́�¦³�́��Hemoglobin A1c �n°��µ¦¦́�¬µÂ¨³Á¤ºÉ°­·Ê�­»��µ¦¦́�¬µ�¡�ªnµ
�¼o�iª¥�»�¦µ¥Å¤n¤¸°µ�µ¦�·����·¦³®ªnµ��µ¦¦́�¬µÂ¨³�¨�µ¦�¦ª��́�Á¤È��Á¨º°���µ¦�¦ª��{­­µª³�
�µ¦�Îµ�µ��°��́��Â¨³Å��n°�Â¨³®¨´��µ¦¦́�¬µ�Å¤n¤¸�ªµ¤Â���nµ��´���¹�­¦»�Å�oªnµ�µ¦¦́��¦³�µ��
­µ¦­�´�Ä�®¤n°�ª́�¨³������¦́¤�·��n°�´����­´��µ®r¤¸�ªµ¤�¨°�£́¥�Ã�¥�¸É­µ¦­�´�Ä�®¤n°������
�¦́¤�n°ª́�Å¤n­µ¤µ¦�¨�¦³�́��ÊÎµ�µ¨Ä�Á¨º°��°��¼o�iª¥Á�µ®ªµ�Å�o� 

�¹É��µ¦�ÎµÄ�®¤n°�¤µÄ�oÄ��µ¦�ª��»¤¦³�́��ÊÎµ�µ¨Ä�Á¨º°�Ä��¼o�iª¥Á�µ®ªµ�¥´��o°�¤¸
�µ¦«¹�¬µÁ¡·É¤Á�·¤°¥nµ�Å¦�È�µ¤­µ¦­�´�Ä��¦·¤µ��́��¨nµª�ÎµÄ®o¦³�́�Å�¤´�Ä�Á¨º°��°��¼o�iª¥�´Ê�
¦³�́��cholesterol Â¨³�triglyceride ¨�¨��13% Â¨³�28.5% �µ¤¨Îµ�́���­»�µ¦́��r�®°¤�ª¨������� 
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��������µ¦���µ®¤n°� 
�µ¦�ºÉ¤�µ®¤n°���ª¦���µ®¤n°�Åªo�µ� 6 �µ�¸�n°��ºÉ¤�³Å�o�»��nµ�µ�Ã£��µ�µ¦�Â¨³§��·Í�

�µ�Á£­´�ª·�¥µ�Ã�¥��µ��°��µ¦�¦·Ã£�Â�³�ÎµÄ®o�ºÉ¤�µÄ�®¤n°�ª´�¨³�3 �¦́Ê���¦́Ê�¨³�150 �¸�¸�
Ã�¥Ä�oÄ�®¤n°�Â®o��2 �¦́¤��n°�µ¦��Â�n¨³�¦́Ê� 

�µ��µ¦«¹�¬µ¡�ªnµ�µÁ�¸¥ªÄ�®¤n°��¸ÉÁ�È�¦́�¬µÅªo�3 ª́�¤¸�»�£µ¡�̧Á�n�Á�̧¥ª�´��ÊÎµ�µ�¸É��
Á­¦È�Ä®¤n�Ç��0 ª́����´Ê��oµ��­¸��¨·É�¦­�µ�·�Â¨³�ªµ¤Ä­�­nª��¸ÉÁ�È�Åªo�6 ª́��¥´���¤¸­£µ¡�n°��oµ��̧
Å¤nÂ���nµ��µ��0 ª́��Â¨³�3 ª́��¤µ��́��Â�n�¸ÉÁ�È�Åªo�9 ª́��Á�}��o�Å�¤¸�»�£µ¡Å¤n�n°¥�̧Á�ºÉ°��µ��ÊÎµ
¤¸­¸Á�o¤�¹Ê��Â�n�¨·É��o°¥¨�Á�n�Á�̧¥ª�´��¦·¤µ�­µ¦­Îµ�´�Ä��µÁ�¸¥ªÄ�®¤n°�¡¦o°¤�ºÉ¤�¸ÉÁ�È�Åªo�0�6 
ª́��¤¸�µ¦Á�¨¸É¥�Â�¨�Á¨È��o°¥Â¨³�¸É¤¸°µ¥»�µ¦Á�È�¦́�¬µÅªo�µ��9 ª́��È¥´���¤¸­µ¦­Îµ�´��¸ÉÁ�}��¦³Ã¥��r�
�n°­»�£µ¡�́��́Ê��µÁ�¸¥ªÄ�®¤n°�¡¦o°¤�ºÉ¤�ª¦¤¸°µ¥»�µ¦Á�È�¦́�¬µÅ¤nÁ�·��9 ª́���ª·Ã¦��r�Â�oªÁ¦º°���
����� 

Å¢Ã�­Á�°¦°¨Â¨³�°Á¨­Á�°¦°¨��µ�¡º�®¦º°­µ¦Å¢Ã�­Á�°¦°¨Á�}�­µ¦�¸É¤¸Ã�¦�­¦oµ�
�¨oµ¥�´��°Á¨­Á�°¦°¨Å¤n­µ¤µ¦�­¦oµ�£µ¥Ä�¦nµ��µ¥¤�»¬¥rÅ�oÅ¢Ã�­Á�°¦°¨�¸É¡�¤µ�Ä��¦¦¤�µ�·�
Â�n�Å�oÁ�}�­°��¨»n¤�º° plant sterol (Á�n��sitosterol) Â¨³ plant stanol (Á�n� sitostanol) �¹É�­µ¦�¨»n¤
Â¦��³¤¸�ªµ¤Ä�¨oÁ�¸¥��´��°Á¨­Á�°¦°¨�º°¤¸¡´��³�¼n£µ¥Ä�Ã¤Á¨�»¨Ä���³�¸É­µ¦�¨»n¤®¨´��³Á�}�
¡´��³Á�̧É¥ª�¹É�¤¸�ªµ¤°·É¤�́ª�µ�Á�¤¸Â¨³Á�}���·��¸É¤¸�¨�̧�n°­»�£µ¡®µ��Îµ�¦·Ã£��´Ê��̧ÊÁ¡¦µ³ plant 
stanol�­µ¤µ¦�¨�¦³�́�­µ¦�¦³�°��°Á¨­Á�°¦°¨Ä�Á¨º°�Å�o�¨Å��µ¦¨�¦³�́��°Á¨­Á�°¦°¨
�µ��µ¦�¦·Ã£� plant stanol �́Ê��µ�ªnµÁ�}�Á¡¦µ³�µ¦�¸É¤¸Ã�¦�­¦oµ��µ�Á�¤¸�¨oµ¥�´��ÎµÄ®o­µ¦�´Ê�
­°��¨»n¤�̧ÊÂ�n��´��´�Ä��¦³�ª��µ¦�¼��¹¤Á�oµ­¼n¦nµ��µ¥�nµ��µ�¨ÎµÅ­oÁ¨È��°��µ��̧Ê¥´�Á�ºÉ°ªnµÅ¢
Ã�­Á�°¦°¨�¸É�¼��¼��¹¤Á�oµÅ�Ä��¦³Â­Á¨º°�Â¨oª�³¦ª¤�́ª�´�­µ¦ lipoprotein �¨»n¤�ªµ¤®�µÂ�n�
�ÎÉµ (LDL) Á�}�Å¤Á�¨¨rÅ�oÁ�n�Á�̧¥ª�´��°Á¨­Á�°¦°¨Â�nªnµÁ�}��o°�Å¤Á�¨¨r�¸É¦nµ��µ¥Å¤n­µ¤µ¦�Ä�o
Á�}�¡¨´��µ�®¦º°�ÎµÅ�Ä�o�µ�°ºÉ�Å�o�ÎµÄ®o�¼��´�°°�Å��µ�¦nµ��µ¥Ã�¥Á¦Èª�¹�¤¸�¨Ä®o¦³�´�
�°Á¨­Á�°¦°¨Ã�¥¦ª¤Ä�¦nµ��µ¥¤¸¨�¨��µ¦«¹�¬µ�¨�µ¦Ä�oÅ¢Ã�­Á�°¦°¨Á�}��¦³�Îµ¡�ªnµ�µ¦
�¦·Ã£� plant stanol�¦·¤µ�ª́�¨³�1.5-1.8 �¦́¤�³¥´�¥´Ê��µ¦�¼��¹¤�°Á¨­Á�°¦°¨Å�o�¹�¦o°¥¨³ 30-40 
�°��µ��̧Ê�µ¦�¦·Ã£� plantstanol¥´�­n��¨Á¡·É¤�¦·¤µ� LDL-receptor �¹É��ÎµÄ®o�µ¦Ä�o�°Á¨­Á�°¦°¨
Ã�¥Á¥ºÊ°Á¥ºÉ°�´Éª¦nµ��µ¥¤¸�¦³­·��·£µ¡¤µ��¹Ê� 
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£µ¡�̧É������Ã�¦�­¦oµ��µ�Á�¤¸�°��°Á¨­Á�°¦°¨Â¨³Å¢Ã�­Á�°¦°¨ 



 

���¸É�� 

¦³Á�¸¥�ª·�¸ª·�́¥ 

�����¦³�µ�¦Â¨³� »̈n¤�´ª°¥nµ� 

��������°�Á���°��µ¦ª·�´¥ 
 °µ­µ­¤´�¦�¸ÉÁ�oµ¦nª¤�µ¦ª·�́¥�³Å�o¦́��µ¦�´��¦°�Ã�¥�µ¦�´��¦³ª́�·���¦ª�¦nµ��µ¥Â¨³
�¦ª�¦³�́�Å�¤´�Â¨³¦³�́��ÊÎµ�µ¨��µ¦�Îµ�µ��°��́�Å����Â����¼o�iª¥�°�Ã¦�¡¥µ�µ¨«¸�¦£¼¤·�
�́�®ª́�­»¦·��¦r�Ã�¥�¼oÁ�oµ¦nª¤�µ¦ª·�́¥¤¸Á���rÁ�oµ¦nª¤�́��̧Ê 

1. �¼oÁ�oµ¦nª¤�µ¦ª·�́¥Á�}��¸É¤¸°µ¥» > 35 �e 
2. ¤¸¦³�́��°Á¨­Á�°¦°¨Ä�Á¨º°�­¼��≥ 200 ¤·¨¨·�¦́¤�Á��·¨·�¦ 
3. ®¦º°Â°¨�̧Â°¨Ä�Á¨º°� ≥ 100-190�¤·¨¨·�¦́¤�Á��·¨·�¦ 
4. ®¦º°Å�¦�¨¸Á�°Å¦�rÄ�Á¨º°� ≥ 150�¤·¨¨·�¦́¤�Á��·¨·�¦ 
5. ¥·�¥°¤Á�oµ¦nª¤Ã�¦��µ¦ 

Á¤ºÉ°Á�oµÅ�o�´�Á���rÁ�ºÊ°��o�°µ­µ­¤´�¦�³Å�oÁ�oµ¦nª¤Ä��µ¦«¹�¬µª·�́¥Ã�¥�¦µ��¹�ª·�¸�µ¦
�ÎµÁ�·��µ¦ª·�́¥��o°�̧�o°Á­¸¥�°��µ¦ª·�́¥�n°�Á�oµ¦nª¤�µ¦��¨°��Îµ�ª��¼oÁ�oµ¦nª¤Ã�¦��µ¦ª·�́¥�Îµ�ª��
Å�oÃ�¥Ä�o­¼�¦� 

   �଴ ൌ ଶ௓ೌଶುೂௗమ  

Â���nµ­¼�¦�Îµ®���nµ�ªµ¤Á�ºÉ°¤´É��¸É�95%, d = 0.20, P= 0.35, Q = 0.65 
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 22 

�଴ ൌ ʹሺͳǤ͸Ͷͷሻଶ ൈ ͲǤ͵ͷ ൈ ͲǤ͸ͷͲǤʹͲଶ  

Å�o�  n = 31�� 
Á�ºÉ°�Îµ�ª��¼o�iª¥Åªo�20 Á�°¦rÁ�È��r��j°��´��Îµ�ª��¼o�iª¥®µ¥Å�¦³®ªnµ��Îµ�µ¦��¨°��n =40 

Â�n�Á�}��2 �¨»n¤��¨»n¤�¸ÉÅ�o�ºÉ¤�µÄ�®¤n°� 20����Â¨³�¨»n¤�ª��»¤ 20��� 

3.1.2  Á���rÄ��µ¦�´�Á¨º°��¼oÁ�oµ¦nª¤Ã�¦��µ¦�(Inclusion Criteria) 
1. �¼o�iª¥Å�¥°µ¥»�>����e� 
2. ¤¸�°Á¨­Á�°¦°¨Ä�Á¨º°��≥ 200 ¤·¨¨·�¦́¤�Á��·¨·�¦ 
3. ®¦º°Â°¨�̧Â°¨�°Á¨­Á�°¦°¨Ä�Á¨º°��≥ 130-190�¤·¨¨·�¦́¤�Á��·¨·�¦ 
4. ®¦º°Å�¦�¨¸Á�°Å¦�rÄ�Á¨º°� ≥ 150 ¤·¨¨·�¦́¤�Á��·¨·�¦ 
5. ¥·�¥°¤Á�oµ¦nª¤Ã�¦��µ¦ 

3.1.3  Á���r�̧ÉÄ�oÄ��µ¦�´�°°�®¦º°Å¤n­µ¤µ¦�Á�oµ¦nª¤Ã�¦��µ¦Å�o�(Exclusion Criteria) 
1. ¤¸�¦³ª́�·¦́��¦³�µ�Åª�µ¤·�®¦º°�¨·�£́��rÁ­¦·¤°µ®µ¦Â¨³¥µ°ºÉ��Ç��¸É¤¸�¨�n°¦³�́��

Å�¤´�Ä�Á¨º°�Á�n��­µ¦­�´��µ��¦³Á�¸¥¤, fish oil, vitamin b3 
2. Á�}�Ã¦�Á�µ®ªµ��Ã¦��́��®¦º°Ã¦�Å� 
3. �́Ê��¦¦£r®¦º°Ä®o�¤�»�¦ 
4. Å¤n­¤´�¦Ä�Á�oµ¦nª¤Ã�¦��µ¦ 

3.1.4  Á���r�µ¦Ä®o°µ­µ­¤´�¦Á¨·��µ��µ¦«¹�¬µª·�´¥��Discontinuation Criteria) 
1. °µ�µ¦Â¡o¥µÂ¨³�¨·�£́��r�nµ��Ç 
2. �¼oÁ�oµ¦nª¤ª·�́¥Å¤nÄ®o�ªµ¤¦nª¤¤º°Ä��µ¦¦́�¬µ� 
3. Å¤n­µ¤µ¦�¤µ�·��µ¤�¨�µ¦¦́�¬µÅ�o 
4. �¼oÁ�oµ¦nª¤ª·�́¥�o°��µ¦°°��µ��µ¦ª·�́¥ 

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

3.2.1 �µÄ�®¤n°� 
3.2.2 Â���´��¹��o°¤¼¨Ã�¦��µ¦ª·�́¥�Ã�¥­°��µ¤�o°¤¼¨�´ÉªÅ�Â¨³�o°¤¼¨�µ¦Ä�o¥µ���µ¦µ�

�´��¹��¨�µ¦�¦ª�Á¨º°��Â¨³�¨�oµ�Á�¸¥��¸ÉÁ�·��¹Ê�¦³®ªnµ��µ¦ª·�́¥Ã�¥Â¡�¥r�¼oª·�́¥ 
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������´ªÂ�¦�̧É«¹�¬µ 

�́ªÂ�¦°·­¦³� Å�oÂ�n�� �µÄ�®¤n°� 
�́ªÂ�¦�µ¤���� Å�oÂ�n�� ¦³�́�Å�¤´�Ä�Á¨º°� 

3.3 �ª·�̧�µ¦�ÎµÁ�·��µ¦ª·�´¥ 

����� Á�}��µ¦«¹�¬µ��·���¨°�Â��­»n¤�(Eperimental, Randomized Controlled Trial) 
����� �Îµ®��¦³¥³Áª¨µ�µ¦��¨°��8 ­´��µ®r 
����� �¼o�iª¥�¸É¤¸°µ¥»¤µ��ªnµ�35 �e��»����³�¼��´��¦³ª́�·��¦ª�¦nµ��µ¥�Â¨³Å�o¦́��µ¦�¦ª�

Á¨º°�Á¡ºÉ°®µ¦³�́��ÊÎµ�µ¨�Å�¤´���µ¦�Îµ�µ��°��́�Â¨³Å�®µ�Á�oµ�µ¤Á���r�³Å�o¦́��Îµ°�·�µ¥
Á�¸É¥ª�´�ª·�¸��¨°��Â¨³Á�È�Ä�¥·�¥°¤Á�oµ¦nª¤�µ¦��¨°� 

����� �¼o�iª¥�¸É¤¸¦³�́�Å�¤´�Ä�Á¨º°�­¼��¸ÉÁ�oµ¦nª¤�µ¦��¨°��³�¼�­»n¤Â�n�°°�Á�}��2 �¨»n¤�
Ã�¥�µ¦­»n¤Ã�¥Ä�oÃ�¦Â�¦¤�°¤¡·ªÁ�°¦r��¨»n¤Â¦��³Å�o¦́��µÄ�®¤n°�2 �¦́¤/¤ºÊ°�3�¦́Ê�/ª́��Â¨³
�¨»n¤�¸É­°�Á�}��¨»n¤�ª��»¤�Â¨³�¼oÁ�oµ¦nª¤ª·�́¥�³�o°�Ä®o�¦³ª́�·Â¨³�¨�oµ�Á�¸¥�Ä�¦³®ªnµ��Îµ�µ¦
��¨°���­·Ê�­»��µ¦��¨°� 

����� ®¨´��µ�Á¦·É¤�µ¦��¨°��¤¸�µ¦�́��¦ª��·��µ¤¦³®ªnµ��µ¦��¨°�2 ­´��µ®r�¦́Ê��Á¡ºÉ°
�¦³Á¤·��ªµ¤¦nª¤¤º°Ã�¥�Â¨³�Á jµ¦³ª́�°µ�µ¦Å¤n¡¹��¦³­��r 

����� Á¤ºÉ°�¦�¦³¥³Áª¨µ��¨°��8 ­´��µ®r��¼o�iª¥�³�o°��¦ª�¦³�́��ÊÎµ�µ¨¦³�́�Å�¤´�Ä�
Á¨º°���µ¦�Îµ�µ��°��́�Â¨³Å�°̧��¦́Ê�¦ª¤�´Ê��¦³Á¤·�°µ�µ¦�oµ�Á�¸¥��¸ÉÁ�·��¹Ê� 

����� �́ª�¸Êª́�®¨´��º°�¨�nµ��°�¦³�́�Å�¤´�Â¨³¦³�́��ÊÎµ�µ¨Ä�Á¨º°��°��2 �¨»n¤�n°�Â¨³
®¨´���µ¦��¨°� 

�µÄ�®¤n°��¸ÉÄ�oÅ�o�µ�«¼�¥rª·�́¥®¤n°�Å®¤��¦¦µ�­¸¤µ�Å�o¦́��µ¦¦́�¦°��µ�°��r�µ¦
°µ®µ¦Â¨³¥µªnµ¤¸�ªµ¤�¨°�£́¥Å¤n¤¸­µ¦��Á�g�°� 
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3.4  ­�·�·�̧ÉÄ�oÄ��µ¦ª·Á�¦µ³®r�o°¤¼¨ 

����� �o°¤¼¨¡ºÊ��µ��´ÉªÅ��ª·Á�¦µ³®rÃ�¥Ä�o­�·�·Á�·�¡¦¦��µÅ�oÂ�n��ªµ¤�¸É�¦o°¥¨³��nµÁ�¨¸É¥�
�nµ­nª�Á�¸É¥�Á��¤µ�¦�µ���nµ­¼�­»���nµ�ÉÎµ­»� 

����� �¨�nµ��°�¦³�́�Å�¤´�Â¨³¦³�́��ÊÎµ�µ¨Ä�Á¨º°�Ã�¥Á�¦̧¥�Á�¸¥��¨�n°�Â¨³®¨´��µ¦�
��¨°�Ä�Â�n¨³�¨»n¤Ã�¥Ä�o­�·�·�Â¡¦r-�¸�Á�­�r�(paired-t test) ®¦º°�ª·¨�°�´��Â¤��rÂ¡¦r��µ¥��rÂ¦È��r�
Á�­�r�(Wilcox on match-pairs Signed-Rank test) �Îµ®���nµ�ªµ¤Á�ºÉ°¤´É��¸É�95% (P value=0.05) 

����� Á�¦¸¥�Á�¸¥��¨�nµ��°�¦³�́�Å�¤´�Â¨³¦³�́��ÊÎµ�µ¨Ä�Á¨º°��n°�Â¨³®¨´��µ¦
��¨°�¦³®ªnµ��¨»n¤Ã�¥Ä�o­�·�·�¸Á�­�r (t-test) ®¦º°�Â¤��r-ª·��r�̧É-¥¼-Á�­�r�(Mann-Whitney U-test)�
�Îµ®���nµ�ªµ¤Á�ºÉ°¤´É��¸É�95% (P value=0.05) 

3.6 �¦³¥³Áª¨µ�µ¦�Îµª·�´¥ 

 Ä�oÁª¨µ�´Ê�®¤��12 Á�º°���́Ê�Â�n�¡§¬£µ�¤�2554 � Á¤¬µ¥��2555 
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�µ¦µ��̧É������Â���µ¦�ÎµÁ�·��µ� 

 25�4 25�5 
�·��¦¦¤ ¡��� ¤·�¥� ���� ­��� ��¥� ���� ¡�¥� ���� ¤��� ��¡. ¤¸��� Á¤�¥� 

(1) «¹�¬µ�o��ªoµ®µ
�o°¤¼¨�¸ÉÁ�¸É¥ª�o°��´�
�µ¦«¹�¬µ 

            

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

            

(3) �ÎµÁ�·��µ�ª·�´¥Â¨³
�¦³Á¤·��¦³­·��·�¨
�°��µ¦¦́�¬µÄ�
�¼oÁ�oµ¦nª¤ª·�´¥ 

            

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

            

(5) �´��Îµ¦µ¥�µ�             
(6) �ÎµÁ­�°�¨�µ�ª·�´¥
Â¨³�¸¡·¤¡r 
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�µ¦µ��̧É������¦µ¥¨³Á°̧¥����»�ª·�́¥Ã�¥�¦³¤µ���Á�·��»�ª·�́¥­nª��́ª� 

¦µ¥�µ¦ �Îµ�ª�Á�·����µ�� 
���ÎµÁ�·��µ¦¦ª¤�Å�oÂ�n  
�nµ�¨·�£́��r�µÄ�®¤n°� 
�nµ�¦ª�Á¨º°�����¨³�550��µ�� 
�nµÄ�o­°¥°ºÉ��Ç��Á�n���µ¦ª·Á�¦µ³®r�o°¤¼¨�µ�­�·�·,��µ¦�́��Îµ

Á°�­µ¦¦µ¥�µ�, �nµ�nµ¥Á°�­µ¦�Â¨³°ºÉ��Ç 

5,000 
50,600 

5,000 

¦ª¤ 60,600 

3.7 ��o°¡·�µ¦�µ�oµ��¦·¥�¦¦¤ 

�µ¦«¹�¬µª·�́¥�¦́Ê��̧ÊÅ�o�nµ���³�¦¦¤�µ¦�¦·¥�¦¦¤�µ¦ª·�́¥Ä�¤�»¬¥rÃ�¦��µ¦Á¨��¸É�REH � 
55009 ªnµÁ�}�Ã�¦��µ¦ª·�́¥�¸ÉÅ¤n�´��n°®¨´��¦·¥�¦¦¤­µ�¨�µ¤�Îµ��·��µÁ±¨�·��·�(The Declaration 
of Helsinki) Â¨³Â�ª�µ��¦·¥�¦¦¤�µ¦ª·�́¥Ä���Â®n��µ�·�¡�«��2545 

3.8  �ªµ¤Á­¸É¥��̧É°µ�Á�·��¹Ê��́��¼oÁ�oµ¦nª¤Ã�¦��µ¦ 

3.8.1 Å�o¦́��µÄ��¦·¤µ��¸É¤µ��ªnµ®¦º°�o°¥�ªnµ�¸É�o°��µ¦ 
3.8.2 °µ�¤¸�¨�oµ�Á�¸¥��µ��µ¦�ºÉ¤�µ 
����� ®¨°�Á¨º°��Îµ�¦·Áª��¸ÉÁ�µ³Á¨º°�Â��®¦º°¤¸Á¨º°�°°� 
3.8.4 Á­¸É¥��n°£µª³�·�Á�ºÊ° 
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3.9 ª·�̧�j°��́�Â¨³Â�oÅ��¦�̧Á�·��{�®µ�́��¼oÁ�oµ¦nª¤Ã�¦��µ¦ 

3.9.1 �́��·��µ¤�¨�oµ�Á�¸¥�Â¨³ª·�¸�µ¦Ä�oÄ��µ�»��2 ­´��µ®r 
����� �¦¦�»�µÁ�}��°��°�¨³�2 �¦́¤Á¡ºÉ°­³�ª�Ä��µ¦Ä�o� 
����� Ä�o�¼oÁ�¸É¥ª�µ�Ä��µ¦Á�µ³Á¨º°�Â¨³Ä�osterile technique 
����� �¼oÁ�oµ¦nª¤Ã�¦��µ¦�³Å�o¦́��µ¦�¼Â¨¦́�¬µ�Ã�¥Å¤n�o°�Á­¸¥�nµÄ�o�nµ¥Ä��Ç��´Ê�­·Ê�Á¤ºÉ°¤¸

�¨�oµ�Á�¸¥��µ��µ¦�ºÉ¤�µ°¥nµ��¼�ª·� ̧

 



 

���¸É�� 

�¨�µ¦ª·Á�¦µ³®r�o°¤¼¨ 

�µ¦«¹�¬µÁ¦ºÉ°���¨�°��µÄ�®¤n°��n°¦³�́�Å�¤´�Ä�Á¨º°�Ä��¼o�¸É¤¸£µª³Å�¤´�Ä�Á¨º°�­¼�
Ä�Ã¦�¡¥µ�µ¨«¸�¦£¼¤·��́�®ª́�­»¦·��¦r�¤¸ª́��»�¦³­��rÁ¡ºÉ°«¹�¬µ�¨�°��µÄ�®¤n°��n°¦³�́�Å�¤´�
Ä�Á¨º°�Ä��¼o�¸É¤¸¦³�́�Å�¤´�Ä�Á¨º°�­¼���°��µ��̧Ê¥´�Å�o�Îµ®��­¤¤�·�µ��µ¦ª·�́¥ªnµ��µÄ�®¤n°�¤¸
�¨�n°�µ¦¨�¦³�́�Å�¤´�Ä�Á¨º°�®¦º°Å¤n 

�����΅�¬�³�́ÉªÅ��°�� »̈n¤�´ª°¥nµ� 

Ä��µ¦«¹�¬µ�¦́Ê��̧ÊÁ�}��µ¦�´��¦°��°µ­µ­¤´�¦�¸ÉÁ�}���Å�¥�Á¡«�µ¥®¦º°Á¡«®�·��°µ¥»
¤µ��ªnµ�35 �e��¸É¤¸£µª³Å�¤´�Ä�Á¨º°�­¼�Â¨³Å¤nÁ�¥Å�o¦́��µ¦¦́�¬µ�oª¥¥µ¨�Å�¤´�®¦º°°µ®µ¦Á­¦·¤
�¸É¤¸�¨Ä��µ¦¨�¨��°�¦³�́�Å�¤´�Ä�Á¨º°�¤µ�n°��Ä�Ã¦�¡¥µ�µ¨«¸�¦£¼¤·���­»¦·��¦r��Îµ�ª��´Ê�­·Ê��
46 ���Â¨³�·��µ¤�µ¦«¹�¬µ���¦�¦³¥³Áª¨µ�8 ­´��µ®r�Ã�¥�¼oÁ�oµ¦nª¤Ã�¦��µ¦ª·�́¥�³Å�o¦́��µÄ�
®¤n°��¦́��¦³�µ�Áª¨µ¨³�2 �¦́¤�ª́�¨³�3 �¦́Ê��®¨´�°µ®µ¦�Á�}�Áª¨µ�8 ­´��µ®r 

Á¤ºÉ°�¦��Îµ®��¦³¥³Áª¨µª·�́¥�¤¸°µ­µ­¤´�¦�¸ÉÁ�oµ¦nª¤ª·�́¥�Â¨³­µ¤µ¦��·��µ¤�¨�µ¦¦́�¬µ
���¦�¦³¥³Áª¨µ�¤¸�Îµ�ª��´Ê�­·Ê��46 ���Á�}�Á¡«®�·��31 ����¦o°¥¨³�67��Á�}�Á¡«�µ¥�15 ���
�¦o°¥¨³�33� 
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�µ¦µ��̧É�4.1���Îµ�ª�°µ­µ­¤´�¦�¸ÉÁ�oµ¦nª¤Ã�¦��µ¦ª·�́¥Â�n��µ¤Á¡« 

Á¡« �ºÉ¤�µ Å¤n�ºÉ¤�µ ¦ª¤ ¦o°¥¨³ 
�µ¥ 6 9 15 33 
®�·� 17 14 31 67 
¦ª¤ 23 23 46 100 

�µ¦µ��̧É�4.2���Îµ�ª�°µ­µ­¤´�¦�¸ÉÁ�oµ¦nª¤ª·�́¥Â�n��µ¤�nª�°µ¥» 

�nª�°µ¥» �ºÉ¤�µ Å¤n�ºÉ¤�µ ¦ª¤ ¦o°¥¨³ 
>35 � 44 �e 7 11 18 39 
45 � 54 �e 13 7 20 44 
�55 �e 3 5 8 17 
¦ª¤ 23 23 46 100 

°µ­µ­¤´�¦�¸ÉÁ�oµ¦nª¤Ã�¦��µ¦ª·�́¥�ÎµÂ���µ¤�nª�°µ¥»¡�ªnµ�nª�°µ¥»�45 � 54 �e�¤¸¤µ��¸É­»��
20 ����¦o°¥¨³�44��¦°�¨�¤µÁ�}��nª�°µ¥»�>35 � 44 �e�¤¸�39 ����¦o°¥¨³�39 ����Â¨³��55 �e�¡�
�o°¥�¸É­»��8 ����¦o°¥¨³�17� 

4.2  �¨�µ¦��¨°� 

Ä��µ¦«¹�¬µ�¦́Ê��̧Ê¤¸°µ­µ­¤´�¦�¸ÉÁ�oµ¦nª¤Ã�¦��µ¦ª·�́¥�µ¦«¹�¬µ�¨�°��µÄ�®¤n°��n°�¼o�¸É
¤¸¦³�́�Å�¤´�Ä�Á¨º°�­¼��Ä�­nª��¸ÉÁ�¸É¥ª�´��¦·¤µ��ÊÎµ�µ¨Ä�Á¨º°�­¦»�Å�o�́��̧Ê 
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�µ¦µ��̧É�4.3���¨�µ¦ª·Á�¦µ³®r�o°¤¼¨Ã�¥Ä�o­�·�·Â���Pair T Test Ä��¨»n¤���¸É�ºÉ¤�µÄ�®¤n°� 

 
�Îµ�ª��´ª°¥nµ� 

�nµÁ�¨¸É¥­nª�
Á�¸É¥�Á��
¤µ�¦�µ� 

�ªµ¤Â���nµ�¦µ¥
�¼n P-value 

�ÊÎµ�µ¨Ä�Á¨º°�     
�n°� 23 96.17 +  9.80 1.476 0.000 
®¨´� 23 85.43 + 7.763   

cholesterol     
�n°� 23 230.22 + 19.98 4.597 0.000 
®¨´� 23 207.65 + 25.40   

Triglyceride     
�n°� 23 120.78 + 52.67 7.914 0.032 
®¨´� 23 102.70 + 41.93   

LDL-C     
�n°� 23 131.51 + 18.12 1.254 0.022 
®¨´� 23 128.48 + 18.85   

HDL-C     
�n°� 23 45.23 + 14.96 1.387 0.593 
®¨´� 23 44.48 + 11.34   

�µ��µ¦«¹�¬µ¡�ªnµÄ����¸É�ºÉ¤�µÄ�®¤n°�¡�ªnµ¤¸�¨»n¤�¸É�ºÉ¤�µ¦³�́��°Á¨­Á�°¦°¨¨�¨�
�µ��230.22 + 19.98 Á�}��207.65 + 25.39 �·�Á�}��(9.8%) P value 0.000�Å�¦�¨¸Á�°Å¦�r¨�¨��µ��
120.78 + 52.67 Á�}��102.70 + 41.93 �·�Á�}��(14.9%) P value 0.032�Â°¨�̧Â°¨�°Á¨­Á�°¦°¨¨�¨�
�µ��131.57 + 18.12 Á�}��128.84 + 18.84 �·�Á�}��(2.02%) P value 0.022�¦³�́��ÊÎµ�µ¨Ä�Á¨º°�
¨�¨��µ��97.65 + 10.09 Á�}��85.43 + 7.763 �·�Á�}��(12.5%) P value 0.000 ­nª�¦³�´�Å�¤´�
Á°��̧Â°¨�°Á¨­Á�°¦°¨Å¤n¤¸�ªµ¤Â���nµ��´� 
 



 

£µ¡�̧É�4.1 �ªµ¤Â���nµ��°��nµÁ�¨¸É¥¦³�́�Å�¤´�Â¨³¦³�́��ÊÎµ�µ¨Ä�Á¨º°�Ä��¼o

�µ¦µ��̧É�4.4  �¨�µ¦ª·Á�¦µ³®r�o°¤¼¨Ã�¥Ä�o­�·�·Â���

 �Îµ�ª��´ª°¥nµ�

�ÊÎµ�µ¨Ä�Á¨º°� 
�n°� 
®¨´� 

cholesterol 
�n°� 
®¨´� 

Triglyceride 
�n°� 
®¨´� 

 
 
 

0.00

50.00

100.00

150.00

200.00

250.00

�ªµ¤Â���nµ��°��nµÁ�¨¸É¥¦³�́�Å�¤´�Â¨³¦³�́��ÊÎµ�µ¨Ä�Á¨º°�Ä��¼o

�¨�µ¦ª·Á�¦µ³®r�o°¤¼¨Ã�¥Ä�o­�·�·Â���Pair T Test Ä��¨»n¤���¸ÉÅ¤nÅ�o�ºÉ¤�µÄ�®¤n°�

�Îµ�ª��´ª°¥nµ� �nµÁ�¨¸É¥­nª�
Á�¸É¥�Á��¤µ�¦�µ� 

�ªµ¤Â���nµ�¦µ¥
�¼n 

   
23 97.65+10.09 2.733 
23 98.52+12.08  

   
23 220.65+ 14.60 5.017 
23 231.04+29.09  

   
23 121.48+ 13.06 6.639 
23 130.65 + 67.43  

   
   

CHOLES TG LDL HDL FBS
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�ªµ¤Â���nµ��°��nµÁ�¨¸É¥¦³�́�Å�¤´�Â¨³¦³�́��ÊÎµ�µ¨Ä�Á¨º°�Ä��¼o�¸É�ºÉ¤�µÄ�®¤n°� 

Ä��¨»n¤���¸ÉÅ¤nÅ�o�ºÉ¤�µÄ�®¤n°� 

�ªµ¤Â���nµ�¦µ¥ P-value 

 
0.753 

 
 

0.050 
 
 

0.181 
 
 
 

FBS

дҕѠьдѧь

ўјѤкдѧь
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�µ¦µ��̧É��������n°� 

 �Îµ�ª��´ª°¥nµ� �nµÁ�¨¸É¥­nª�
Á�¸É¥�Á��¤µ�¦�µ� 

�ªµ¤Â���nµ�¦µ¥
�¼n P-value 

LDL-C     
�n°� 23 139.83+24.710 1.478 0.706 
®¨´� 23 145.65+ 28.976   

HDL-C     
�n°� 23 45.35+ 9.16 3.122 0.075 
®¨´� 23 44.78 +9.32   

�µ�«¹�¬µ¡�ªnµ�¼o�¸ÉÅ¤nÅ�o�ºÉ¤�µÄ�®¤n°��¨Á¨º°��n°�Â¨³®¨´��µ¦��¨°�Å¤n¤¸�ªµ¤
Â���nµ���´��µ�­�·�· 
 

 

 

 

 

 

 

 

 



 

£µ¡�̧É 4.2 �ªµ¤Â���nµ��°��nµÁ�¨¸É¥¦³�́�Å�¤´�Â¨³¦³�́��ÊÎµ�µ¨Ä�Á¨º°�Ä��¼o�¸ÉÅ¤nÅ�o�ºÉ¤�µ

�µ¦µ��̧É�4.5���¨�°��µÄ�®¤n°��n°¦³�́�Å�¤´��°Á¨­Á�°¦°¨Ä�Á¨º°�

  N 

�ºÉ¤�µ �n°� 23 
®¨´� 23 

Å¤n�ºÉ¤
�µ 

�n°� 23 
®¨´� 23 

�µ��µ¦«¹�¬µ¡�ªnµÄ��¨»n¤���¸É�ºÉ¤�µÄ�®¤n°�¤¸¦³�́�Å�¤´��°Á¨­Á�°¦°¨Ä�Á¨º°�¨�¨�
�µ��230.22 + 19.98�Á�}��207.65 

Á¤ºÉ°Á�¦̧¥�Á�¸¥��´��¨»n¤���¸ÉÅ¤nÅ�o�ºÉ¤�µÄ�®¤n°�¤¸¦³�́�Å�¤´��°Á¨­Á�°¦°¨Ä�Á¨º°�Á�¨¸É¥�
Â�¨��µ��220.65 + 14.6�Á�}��
 
 

0.00

50.00

100.00

150.00

200.00

250.00

CHOLES

�ªµ¤Â���nµ��°��nµÁ�¨¸É¥¦³�́�Å�¤´�Â¨³¦³�́��ÊÎµ�µ¨Ä�Á¨º°�Ä��¼o�¸ÉÅ¤nÅ�o�ºÉ¤�µ

�¨�°��µÄ�®¤n°��n°¦³�́�Å�¤´��°Á¨­Á�°¦°¨Ä�Á¨º°� 

Minimum Maximum Mean + SD difference
200 254 230.22 + 19.98 
161 246 207.65 + 25.39 
200 250 220.65 + 14.6 
179 289 231.04 +29.09 

�µ��µ¦«¹�¬µ¡�ªnµÄ��¨»n¤���¸É�ºÉ¤�µÄ�®¤n°�¤¸¦³�́�Å�¤´��°Á¨­Á�°¦°¨Ä�Á¨º°�¨�¨�
207.65 + 25.39 

Á¤ºÉ°Á�¦̧¥�Á�¸¥��´��¨»n¤���¸ÉÅ¤nÅ�o�ºÉ¤�µÄ�®¤n°�¤¸¦³�́�Å�¤´��°Á¨­Á�°¦°¨Ä�Á¨º°�Á�¨¸É¥�
Á�}��231.04 +29.09 Ã�¥¤¸�nµ�P value 0.866 

CHOLES TG LDL HDL FBS
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�ªµ¤Â���nµ��°��nµÁ�¨¸É¥¦³�́�Å�¤´�Â¨³¦³�́��ÊÎµ�µ¨Ä�Á¨º°�Ä��¼o�¸ÉÅ¤nÅ�o�ºÉ¤�µÄ�®¤n°� 

Mean 
difference 

P value 
(95% cl) 

 
 

32.96 

 
 

0.866 

�µ��µ¦«¹�¬µ¡�ªnµÄ��¨»n¤���¸É�ºÉ¤�µÄ�®¤n°�¤¸¦³�́�Å�¤´��°Á¨­Á�°¦°¨Ä�Á¨º°�¨�¨�

Á¤ºÉ°Á�¦̧¥�Á�¸¥��´��¨»n¤���¸ÉÅ¤nÅ�o�ºÉ¤�µÄ�®¤n°�¤¸¦³�́�Å�¤´��°Á¨­Á�°¦°¨Ä�Á¨º°�Á�¨¸É¥��

FBS

дҕѠьдѧь

ўјѤкдѧь
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�µ¦µ��̧É�4.6���¨�°��µÄ�®¤n°��n°¦³�́�Å�¤´�Å�¦�¨¸Á�°Å¦�rÄ�Á¨º°� 

  N Minimum Maximum Mean + SD Mean 
difference 

P value 
(95% cl) 

�ºÉ¤�µ �n°� 23 54 246 120.78 + 52.60  
29.00 

 
0.051 ®¨´� 23 45 209 102.70 + 41.93 

Å¤n
�ºÉ¤�µ 

�n°� 23 49 271 121.48 + 62.64 
®¨´� 23 53 286 130.65 + 67.43 

�µ��µ¦«¹�¬µ¡�ªnµÄ����¸É�ºÉ¤�µÄ�®¤n°�¤¸¦³�́�Å�¤´�Å�¦�¨¸Á�°Å¦�rÄ�Á¨º°�¨�¨��µ�
120.78 + 52.60�Á�}��102.70 + 41.93 

Á¤ºÉ°Á�¦̧¥�Á�¸¥�Ä��¨»n¤���¸ÉÅ¤nÅ�o�ºÉ¤�µÄ�®¤n°�¤¸¦³�́�Å�¤´�Å�¦�¨¸Á�°Å¦�rÄ�Á¨º°�
Á�¨¸É¥�Â�¨��µ��121.48 + 62.64 Á�}� 130.65 + 67.43�Ã�¥¤¸�nµ�P value Á�}��0.051 

�µ¦µ��̧É�4.7 ��¨�°��µÄ�®¤n°��n°¦³�́�Å�¤´�Â°¨�̧Â°¨�°Á¨­Á�°¦°¨ 

  N Minimum Maximum Mean + SD Mean 
difference 

P value 
(95% cl) 

�ºÉ¤�µ �n°� 23 89 161 131.57 + 18.12  
8.91 

 
0.052 ®¨´� 23 90 160 128.48 + 18.84 

Å¤n
�ºÉ¤�µ 

�n°� 23 99 220 139.83 + 24.71 
®¨´� 23 101 224 145.65 + 28.98 

�µ��µ¦«¹�¬µ¡�ªnµÄ����¸É�ºÉ¤�µÄ�®¤n°�¤¸¦³�́�Å�¤´�Â°¨�̧Â°¨�°Á¨­Á�°¦°¨Ä�Á¨º°�
¨�¨�¤¸¦³�́�Å�¤´�Â°¨�̧Â°¨�°Á¨­Á�°¦°¨Á¡·É¤�¹Ê��4 ����µ��131.57 + 18.12 Á�}��128.48 + 18.84 

Á¤ºÉ°Á�¦̧¥�Á�¸¥�Ä��¨»n¤���¸ÉÅ¤nÅ�o�ºÉ¤�µÄ�®¤n°�¤¸¦³�́�Å�¤´�Â°¨�̧Â°¨�°Á¨­Á�°¦°¨
Ä�Á¨º°�Á�¨¸É¥�Â�¨��µ��139.83 + 24.71�Á�}��145.65 + 28.98Ã�¥¤¸�nµ�P value 0.052 
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�µ¦µ��̧É�4.8 ��¨�°��µÄ�®¤n°��n°¦³�́�Å�¤´�Á°��̧Â°¨�°Á¨­Á�°¦°¨ 

  N Minimum Maximum Mean + SD Mean 
difference 

P value 
(95% cl) 

�ºÉ¤�µ �n°� 23 25 96 45.23 + 14.96  
8.91 

 
0.052 ®¨´� 23 23 67 44.48 + 11.34 

Å¤n
�ºÉ¤�µ 

�n°� 23 30 67 45.35 + 9.16 
®¨´� 23 31 67 44.78 + 9.32 

�µ��µ¦«¹�¬µ¡�ªnµÄ����¸É�ºÉ¤�µÄ�®¤n°�¤¸¦³�́�Å�¤´�Á°��̧Â°¨�°Á¨­Á�°¦°¨Ä�Á¨º°�
Á¨¸É¥�Â�¨��µ��45.23 + 14.96�Á�}��44.48 + 11.34 

Á¤ºÉ°Á�¦̧¥�Á�¸¥�Ä��¨»n¤���¸ÉÅ¤nÅ�o�ºÉ¤�µÄ�®¤n°��¹É�¤¸�nµÁ°��̧Â°¨�°Á¨­Á�°¦°¨Á�¨¸É¥�Â�¨��
�µ� 45.35 + 9.16 Á�}��44.78 +9.32 Ã�¥¤¸�nµ�P value 0.052 

�µ¦µ��̧É�4.9���¨�°��µÄ�®¤n°��n°¦³�́��ÊÎµ�µ¨Ä�Á¨º°� 

  N Minimum Maximum Mean + SD Mean 
difference 

P value 
(95% cl) 

 
�ºÉ¤�µ 

FBS 1 23 79 118 97.65 + 10.09  
11.61 

 
0.033 FBS 2 23 72 103 85.43 + 7.76 

 
Å¤n�ºÉ¤
�µ 

FBS 1 23 79 118 97.65 + 10.09 
FBS 2 23 79 125 98.52 + 12.08 

�µ��µ¦«¹�¬µ¡�ªnµÄ��¨»n¤���¸É�ºÉ¤�µÄ�®¤n°��¤¸¦³�́��ÊÎµ�µ¨Ä�Á¨º°�¨�¨��Îµ�ª� 22 ���
�¦o°¥¨³�95��Ã�¥¤¸�nµÁ�¨¸É¥�°�¦³�́��ÊÎµ�µ¨Ã�¥¨�¨��µ��97.65+ 10.0.93 Á�}��85.43 + 7.76 Á¤ºÉ°Á�¸¥��
�´��¨»n¤�¸ÉÅ¤nÅ�o�ºÉ¤�µ¤¸�nµ�ÊÎµ�µ¨Á�¨¸É¥�Â�¨��µ��97.65 + 10.09 Á�}��98.52 + 12.09 Ã�¥¤¸�nµ�P value 
0.033 



 

Ä��¨»n¤�¸ÉÅ¤nÅ�o�ºÉ¤�µÄ�®¤n°��¤¸¦³�́��ÊÎµ�µ¨Ä�Á¨º°�¨�¨��
Á¡·É¤�¹Ê��10 ����¦o°¥¨³�44��

£µ¡�̧É���� �ªµ¤Â���nµ��°��nµÁ�¨¸É¥¦³®ªnµ��¼o�¸É�ºÉ¤�µÂ¨³Å¤nÅ�o�ºÉ¤�µ�°�¦³�́�Å�¤´�Â¨³¦³�́�
�ÊÎµ�µ¨Ä�Á¨º°�

-15.00

-10.00

-5.00

0.00
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CHOLES

Ä��¨»n¤�¸ÉÅ¤nÅ�o�ºÉ¤�µÄ�®¤n°��¤¸¦³�́��ÊÎµ�µ¨Ä�Á¨º°�¨�¨��12 ����¦o°¥¨³�
��¦³�́��ÊÎµ�µ¨Å¤nÁ�¨¸É¥�Â�¨��1 ����¦o°¥¨³�4��¤¸�nµÁ�¨¸É¥�

�ªµ¤Â���nµ��°��nµÁ�¨¸É¥¦³®ªnµ��¼o�¸É�ºÉ¤�µÂ¨³Å¤nÅ�o�ºÉ¤�µ�°�¦³�́�Å�¤´�Â¨³¦³�́�
�ÊÎµ�µ¨Ä�Á¨º°� 

CHOLES TG LDL HDL FBS

36 

¦o°¥¨³�52��¦³�́��ÊÎµ�µ¨�
¤¸�nµÁ�¨¸É¥�98.52 + 12.075 

 

�ªµ¤Â���nµ��°��nµÁ�¨¸É¥¦³®ªnµ��¼o�¸É�ºÉ¤�µÂ¨³Å¤nÅ�o�ºÉ¤�µ�°�¦³�́�Å�¤´�Â¨³¦³�́�

дѧь

ѳєҕдѧь



 

���¸É�� 

­¦»�Â¨³°£·�¦µ¥�¨ 

�µ¦«¹�¬µÁ¦ºÉ°��¦³­·��·£µ¡�°��µÄ�®¤n°�Ä��¼o�¸É¤¸£µª³Å�¤´�Ä�Á¨º°�­¼�Ã¦�¡¥µ�µ¨
«¸�¦£¼¤·���­»¦·��¦r�Á�}��µ¦«¹�¬µÁ�·���¨°�Á�¸É¥ª�´��¦³­·��·Í�¨�°��µÄ�®¤n°��n°�¼o�¸É¤¸£µª³Å�¤´��
Ä�Á¨º°�­¼��Ã�¥¡·�µ¦�µ�{��́¥�nµ��Ç�Å�oÂ�n�¦·¤µ��°Á¨­Á�°¦°¨Ä�Á¨º°��¦·¤µ�Å�¦�¨¸Á�°Å¦�r
Ä�Á¨º°��¦·¤µ�Â°¨�¸Â°¨�°Á¨­Á�°¦°¨Ä�Á¨º°��¦·¤µ�Á°��¸Â°¨Ä�Á¨º°��Â¨³�¦·¤µ��ÊÎµ�µ¨�
Ä�Á¨º°��Á�o�«¹�¬µ�¨�n°¦³�́�Å�¤´�Ä�Á¨º°� 

5.1��°£·�¦µ¥�o°¤¼¨�́ÉªÅ� 

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

5.1.1  Á¡« 
�µ¦«¹�¬µ�¦́Ê��̧Ê�¨»n¤�́ª°¥nµ�­nª�Ä®�nÁ�}�Á¡«®�·�¤µ��ªnµÁ¡«�µ¥�Ã�¥Á�}�Á¡«®�·�¦o°¥¨³�

67 Â¨³Á¡«�µ¥¦o°¥¨³�33 

5.1.2 �°µ¥» 
�µ¦«¹�¬µ�¦́Ê��̧Ê¡�ªnµ¤¸�nª�°µ¥»Á�oµ¦nª¤Ã�¦��µ¦ª·�́¥¤µ��¸É­»���º°�45-54 �e�¦o°¥¨³�44 ¦°�¨�¤µ

�º°�nª�°µ¥»�35�44 �e�¦o°¥¨³�39 Â¨³�nª�°µ¥»�� 55 �e�¦o°¥¨³�17 
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5.2��°£·�¦µ¥�¨�µ¦��¨°� 

�¨�µ¦��¨°�¡�ªnµÄ��¨»n¤�¸É�ºÉ¤�µÄ�®¤n°�¤¸¦³�́��°Á¨­Á�°¦°¨Ä�Á¨º°�¨�¨��19 ���
(¦o°¥¨³�83) Ã�¥¨�¨��µ��230.22 + 19.98 Á�}��207.65 + 25.39 �·�Á�}�¦o°¥¨³�9.8�Â�nÁ¤ºÉ°Á�¦̧¥�Á�¸¥��
�´��¨»n¤�¸ÉÅ¤nÅ�o�ºÉ¤�µÄ�®¤n°�¡�ªnµ¦³�́��°Á¨­Á�°¦°¨Ä�Á¨º°�Å¤n¤¸�ªµ¤Â���nµ��µ�­�·�·�
P value 0.866 

Ä�­nª��¸ÉÁ�¸É¥ª�´��¦·¤µ�Å�¦�¨¸Á�°Å¦�rÄ�Á¨º°�®¨´��µ��ºÉ¤�µÄ�®¤n°�¡�ªnµ¤¸�¦·¤µ�
Å�¦�¨¸Á�°Å¦�rÄ�Á¨º°�¨�¨��18 ����¦o°¥¨³�78��Ã�¥¨�¨��µ��120.78 + 52.67 Á�}��102.70 + 41.93 
�·�Á�}�¦o°¥¨³�14.9 Á¤ºÉ°Á�¦̧¥�Á�¸¥��´��¨»n¤�¸ÉÅ¤nÅ�o�ºÉ¤�µÄ�®¤n°�¡�ªnµÅ¤n¤¸�ªµ¤Â���nµ��µ�
­�·�·�P-value 0.051 

Ä�­nª��¸ÉÁ�¸É¥ª�´��¦·¤µ�Â°¨�̧Â°¨�°Á¨­Á�°¦°¨Ä�Á¨º°�®¨´��µ��ºÉ¤�µÄ�®¤n°�¡�ªnµ¤¸
�¦·¤µ��Â°¨�̧Â°¨�°Á¨­Á�°¦°¨Ä�Á¨º°�¨�¨��18 ����¦o°¥¨³�78 Ã�¥¨�¨��µ��131.57 + 18.12 
Á�}��128.84+ 18.84 �·�Á�}�¦o°¥¨³�2.02�Á¤ºÉ°Á�¦̧¥�Á�¸¥��´��¨»n¤�¸ÉÅ¤nÅ�o�ºÉ¤�µÄ�®¤n°�¡�ªnµÅ¤n¤¸
�ªµ¤Â���nµ��´��µ�­�·�·�P-value 0.052 

Ä�­nª��¸ÉÁ�¸É¥ª�´��¦·¤µ�Á°��̧Â°¨�°Á¨­Á�°¦°¨Ä�Á¨º°�®¨´��µ��ºÉ¤�µÄ�®¤n°�¡�ªnµ¤¸
�¦·¤µ� Á°��̧Â°¨�°Á¨­Á�°¦°¨Ä�Á¨º°�Á¡·É¤�¹Ê��12 ����¦o°¥¨³�52��Ä���³�¸É�¨»n¤���¸ÉÅ¤nÅ�o�ºÉ¤
�µÄ�®¤n°�¤¸¦³�́�Á°��̧Â°¨�°Á¨­Á�°¦°¨Ä�Á¨º°�Á¡·É¤�¹Ê��7 ����¦o°¥¨³�30��Å¤n¤¸�ªµ¤Â���nµ�
�´��µ�­�·�· P-value 0.052 

Ä�­nª��¸ÉÁ�¸É¥ª�´��¨�°��¦·¤µ��ÊÎµ�µ¨Ä�Á¨º°�¡�ªnµ®¨´��µ�°µ­µ­¤´�¦Å�o�ºÉ¤�µÄ�
®¤n°�¡�ªnµ­nª�Ä®�n¤¸�¦·¤µ��ÊÎµ�µ¨Ä�Á¨º°�¨�¨��Îµ�ª��22 ����·�Á�}�¦o°¥¨³�95 Ã�¥¨�¨�
�µ��97.65 + 10.09 Á�}��85.43 + 7.76 �·�Á�}�¦o°¥¨³�12.5�Á¤ºÉ°Á�¦̧¥�Á�¸¥��´��¨»n¤�¸ÉÅ¤nÅ�o�ºÉ¤�µÄ�
®¤n°�¡�ªnµ¤¸�ªµ¤Â���nµ��µ��́¥­Îµ�´��µ�­�·�·�p�value 0.033 

�µ�«¹�¬µ¡�ªnµ�¦·¤µ���ÊÎµ�µ¨Ä�Á¨º°�¤¸�¦·¤µ�¨�¨�­°��¨o°��´��µ¦«¹�¬µ�°�Ã¦�¡¥µ�µ¨�
­ÎµÃ¦���́�®ª́�°»�¨¦µ��µ�̧�¡�ªnµ�µ¦Ä®o�capsule ®¤n°���µ��20 �¦́¤�ª́���µ��8 ­´��µ®r�¤¸�¨
�nª¥¨�¦³�́��ÊÎµ�µ¨Ä�Á¨º°��Â¨³¦³�́�±̧Ã¤Ã�¨�·��A1C�°¥nµ�¤¸�́¥­Îµ�´��­nª��µ¦�ÎµÄ�®¤n°�Ä�
¦¼�Â���µ¦���µ�¥´��o°�«¹�¬µÁ¡·É¤Á�·¤ 

­nª�Ã¦�¡¥µ�µ¨��»¤�µ�¸�¦nª¤�´��¦¤ª·�¥µ«µ­�¦r�µ¦Â¡�¥rÂ¨³��³Â¡�¥r«µ­�¦r�
¤®µª·�¥µ¨´¥¤®·�¨��¹É�«¹�¬µ�¦³­·��·£µ¡Â¨³�ªµ¤�¨°�£́¥�°�Ä�®¤n°���·�Â���¼¨�Ä��¼o�iª¥
Á�µ®ªµ����·�Å¤n¡¹É�°·��¼¨·�¡�ªnµ�¼o�iª¥�»�¦µ¥Å¤n¤¸°µ�µ¦�·����·¦³®ªnµ��µ¦¦́�¬µ�Â¨³�¨�¦ª�
�µ¦�Îµ�µ��°��́�Â¨³Å��n°�Â¨³®¨´��µ¦¦́�¬µ�Å¤n¤¸�ªµ¤Â���nµ��´��¹É�Ä��µ¦��¨°��¦́Ê��̧Ê



 39 

�¼oª·�́¥Å¤n¡�ªnµ¤¸�¼o�ºÉ¤�µÄ�®¤n°�Â¨oªÁ�·��¨�oµ�Á�¸¥��°��µ��̧Ê¥´�¡�ªnµ­µ¦­�´��́��¨nµª�ÎµÄ®o
¦³�́�Å�¤´�Ä�Á¨º°��°��¼o�iª¥�´Ê�¦³�́��°Á¨­Á�°¦°¨Â¨³Å�¦�¨¸Á�°Å¦�r¨�¨��13% Â¨³�28.52%
�¹É�­°��¨o°��´��µ¦��¨°��́��¨nµªÁ�ºÊ°��o��¹É��µ��µ¦��¨°�¡�ªnµ¦³�́�Å�¤´��°Á¨­Á�°¦°¨
¨�¨��9.8% Â¨³Å�¦�¨¸Á�°Å¦�r¨�¨��14.9% �¹É�­°��¨o°��´��µ¦��¨°��́��¨nµªÁ�ºÊ°��o�Â�n�¨�¸É
¨�¨�¤¸Á�°¦rÁ�È��r�o°¥�ªnµ°µ��¹Ê�°¥¼n�´��¦·¤µ��ªµ¤Á�o¤�o��°��µÄ�®¤n°��¸É«¹�¬µÂ���nµ��´� 

5.3 �°£·�¦µ¥�¨�µ¦��­°�­¤¤�·�µ� 

Á¤ºÉ°�¨�¸É¨�¨�¤¸�¦·¤µ��¸É�o°¥�ªnµ°µ��¹Ê��´��¦·¤µ��ªµ¤Á�o¤�o��°�Ä�®¤n°�Â���nµ��´�
Á�ºÉ°��µ�Ä�o�µÄ�®¤n°�Ä��µ¦��¨°��¸ÉÂ���nµ��´� 

�¨�µ¦��­°�­¤¤�·�µ��µ�­�·�·Ã�¥Ä�o­�·�·Â���Pair t test �°��¨»n¤�́ª°¥nµ��Îµ�ª��23����
�´Ê�Ä��¨»n¤�¸É�ºÉ¤�µÄ�®¤n°�¡�ªnµ�¦³�́�Å�¤´��°Á¨­Á�°¦°¨Ä��¨»n¤�¸É�ºÉ¤�µÄ�®¤n°�¡�ªnµ¤¸¦³�́��
Å�¤´��°Á¨­Á�°¦°¨Ä�Á¨º°��n°�Â¨³®¨´��ºÉ¤�µÄ�®¤n°�¤¸�ªµ¤Â���nµ��´�°¥nµ�¤¸�́¥­Îµ�´�Ã�¥¤¸
�nµ�P-value ¤¸�nµ�0.000 
 ¦³�́�Å�¤´�Å�¦�¨¸Á�°Å¦�rÄ��¨»n¤�¸É�ºÉ¤�µÄ�®¤n°�¡�ªnµ¤¸¦³�́�Å�¤´�Å�¦�¨¸Á�°Å¦�rÄ�
Á¨º°��n°�Â¨³®¨´��ºÉ¤�µÄ�®¤n°�Â���nµ�°¥nµ�¤¸�́¥­Îµ�´��Ã�¥¤¸�nµ�P-value 0.032 
 ¦³�́�Å�¤´�Â°¨�̧Â°¨�°Á¨­Á�°¦°¨�n°�Â¨³®¨´��ºÉ¤�µÄ�®¤n°��¡�ªnµ¤¸�ªµ¤Â���nµ�
�´�°¥nµ�¤¸�́¥­Îµ�´��µ�­�·�·�Ã�¥¤¸�nµ�P-value 0.022 
 ¦³�́�Å�¤´�Á°��̧Â°¨�°Á¨­Á�°¦°¨�n°�Â¨³®¨´��ºÉ¤�µÄ�®¤n°�Å¤n¤¸�ªµ¤Â���nµ��´�
Ã�¥¤¸�nµ�P-value 0.593 

Ä��¨»n¤�¸É�ºÉ¤�µÄ�®¤n°�¤¸¦³�́��ÊÎµ�µ¨Ä�Á¨º°��n°�Â¨³®¨´��µ¦�ºÉ¤�µÄ�®¤n°�Â���nµ�
�´�°¥nµ�¤¸�́¥­Îµ�´��µ�­�·�·�Ã�¥¤¸�nµ�P-value ¤¸�nµ�0.000 

Â¨³¡�ªnµ¤¸Á¡¸¥�¦³�́��ÊÎµ�µ¨Ä�Á¨º°�Á�nµ�́Ê��¸ÉÂ���nµ��´�°¥nµ�¤¸�́¥­Îµ�´��µ�­�·�·�P-value 
0.033 ¦³®ªnµ��¨»n¤�¸É�ºÉ¤Â¨³Å¤n�ºÉ¤�µÄ�®¤n°� 
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5.4��­¦»� 

�µ¦�ºÉ¤�µÄ�®¤n°�­n�¤¸�n°¦³�́��ÊÎµ�µ¨Ä�Á¨º°�°¥nµ�¤¸�́¥­Îµ�´��µ�­�·�·Â¨³¤¸Â�ªÃ�o¤ªnµ
�µ¦�ºÉ¤�µÄ�®¤n°��nª¥¨�¦³�́�Å�¤´�Ä�Á¨º°�Â¤oªnµ¦³�́��¸É¨�¨��Å¤nÂ���nµ��´�°¥nµ�¤¸�́¥­Îµ�´�
�µ�­�·�· 

5.5���¨�oµ�Á�¸¥� 

�µ��µ¦«¹�¬µ��¼oÁ�oµ¦nª¤Ã�¦��µ¦ª·�́¥Å¤n¡�ªnµ¤¸�¼oÅ�o¦́��¨�oµ�Á�¸¥��µ��µ¦�ºÉ¤�µÄ�®¤n°� 

5.6���¦³­·��·�¨Â¨³�ªµ¤�»o¤�nµ 

Á�ºÉ°��µ��µÄ�®¤n°�¤¸�¨�n°¦³�́�Å�¤´�Ä�Á¨º°��Â�nÅ¤nÅ�o¤¸�¨�n°�µ¦�Îµ¤µÄ�oÄ��µ¦¦́�¬µ�
�¹��ª¦Ä�oÄ��µ¦�j°��´�®¦º°��ª��¼n�´�Å��´��µ¦¦́�¬µ£µª³Å�¤´�Ä�Á¨º°�­¼��Â�n°¥nµ�Å¦�È�µ¤�ª¦
Á�¦̧¥�Á�¸¥��´�°µ®µ¦Á­¦·¤�¸É�µ�ª·�́¥ªnµ­µ¤µ¦�¨�¦³�́�Å�¤´�Ä�Á¨º°�Å�oÁ�n��plantstanol ester 
Ã�¥�µ��µ¦«¹�¬µ�µ�ª·�́¥�¸ÉÄ�o¨�¦³�́�Å�¤´�Ä�Á¨º°�Å�o 2gm �ª́��­nª�¥µ�¸ÉÄ�oÄ��µ¦¦́�¬µ�¼o�¸É¤¸
£µª³Å�¤´�Ä�Á¨º°�­¼��º°¥µstatin�́��́Ê��́ª¥µ�¸É�Îµ¤µÁ�¦̧¥�Á�¸¥��º°�́ª¥µ�¸É�·¥¤Ä�oÄ�¦³¥³Á¦·É¤Â¦�
�º°�simvastatin 10 mg Â¨³�́ª¥µ�¸É�·¥¤Ä�o¤µ��¸É­»�Ä��{��»�´��º°�Atrovastatin Ã�¥�Îµ¤µÁ�¦̧¥�Á�¸¥��
Á�¸É¥ª�´��µ¦¨�¦³�́��LDL � C Á�}�®¨´��¹É��³Á®È�Å�o�µ��µ¦µ��¸É 5.2 
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�µ¦µ��̧É�5.1 �µ¦Á�¦̧¥�Á�¸¥� Cost effectiveness �°���·�¥µÂ¨³°µ®µ¦Á­¦·¤�¸É¤¸�¨�n°�µ¦¨�Å�¤´��
LDL-C 

type Dose/day Lipid-
lowering 

Price 
Bath/day Total/month Drug for 

side effect 
VCO 30 ml 4.66 25 750 no 
Plantstanol ester 2 gm 16 25 750 no 
simvastatin 10 mg 30 45 1,350 yes 
atrovastatin 10 mg 38 55 1,650 yes 

�µ� Us.Food.and Drug Administration.  (n.d.).  New restrictions, contraindications, and dose 
limitations for Zocor (simvastatin) to reduce the risk of muscle injury.  Retrieved 
September 25,2010, From http:// http://www.fda.gov/Drugs/DrugSafety/ucm256581.htm 

5.7���o°Á­�°Â�³ 

5.7.1 �ª¦¤¸�µ¦«¹�¬µ�µ¦Ä�o�¨·�£´��r�µÄ�®¤n°�¦nª¤�´��¨·�£´��r°ºÉ�Á¡ºÉ°�nª¥Á¡·É¤
�¦³­·��·£µ¡�Ä��µ¦¨�£µª³Å�¤´�Ä�Á¨º°�­¼� 

5.7.2 Â�³Â�ª�µ�­�´�­µ¦®¦º°Â�¦¦¼�Ä�®¤n°�Á¡ºÉ°­³�ª�Ä�¦¼�Â���µ¦¦́��¦³�µ� 
�¨�µ¦��­°�­¤¤�·�µ��µ�­�·�·Ã�¥Ä�o�Independent pair t test�Ä�¦³®ªnµ��¨»n¤�¸É¦́��¦³�µ��

�µÄ�®¤n°�Â¨³Å¤nÅ�o¦́��¦³�µ��µÄ�®¤n°�¡�ªnµ¤¸¦³�́���ÊÎµ�µ¨Ä�Á¨º°�Á�nµ�́Ê���¸ÉÂ���nµ��´�
°¥nµ�¤¸�́¥­Îµ�´�Ã�¥¤¸�nµ�P-value 0.033 ­nª��nµ¦³�́�Å�¤´�Ä�Á¨º°��´Ê�¦³�́��°Á¨­Á�°¦°¨��¦³�́�
Å�¦�¨¸Á�°Å¦�r��¦³�́�Â°¨�̧Â°¨�°Á¨­Á�°¦°¨Â¨³¦³�́�Á°��̧Â°¨�°Á¨­Á�°¦°¨Å¤nÂ���nµ��´�
Ã�¥¤¸�nµ�P-value �µ¤¨Îµ�́��́��̧Ê�cholesterol P-value 0.866, TG P-value 0.823, LDL-C P-value 
0.052, HDL-C P-value 0.908 

http://
http://www.fda.gov/Drugs/DrugSafety/ucm256581.htm


 

 

 

 

 

 
¦µ¥�µ¦°oµ�°·� 
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¦µ¥�µ¦°oµ�°·� 

ª·Ã¦��r�Â�oªÁ¦º°���������������µÄ�®¤n°�� Á�¦ºÉ°��ºÉ¤�Îµ¦»�­»�£µ¡�̧É¥µ��³��·Á­�.  ­º��o�Á¤ºÉ°�2 
¤·�»�µ¥��2554,��µ� http://www.gotoknow.org/blogs/posts/176052 

­»�µ¦́��r�®°¤�ª¨������������¤µ¦¼o�´��Raspberry Á¤º°�Å�¥�´�Á�°³.  ­º��o�Á¤ºÉ°�2 ¤·�»�µ¥��2554,�
�µ� http://www.oknation.net/blog/print.php?id=321798 

­¤�µ�·�Ã¨®³�µ¥³�������������Îµ¦µÃ¦�®́ªÄ�Â¨³®¨°�Á¨º°�����¦»�Á�¡²: ­¤µ�¤Â¡�¥rÃ¦�®́ªÄ�
Â®n��¦³Á�«Å�¥� 

Á°¤°¦�Ã­¤�³¡´��»r����2543�.  ®¤n°��(White Mulberry). ��»¨­µ¦�o°¤¼¨­¤»�Å¡¦��17(3), �12-19. 

°»¤µ¡¦�­»�´«�r�ª¦ª»�·�Â¨³�¨·�̧���ª·¦·¥³¡´��»r�  (2548).  �́�¥»��´�Ã£��µ�µ¦Ä�Á�È�����¦»�Á�¡²:  
�¤¦¤Ã£��µ�µ¦Á�È�Â®n��¦³Á�«Å�¥. 

Medscape.  �n.d.�.  Classfication of Lipoproteins.  Retrieved January 25, 2012, from 
http://www.medscape.org/viewarticle/416521_3 

Us.Food & Drug Administration.  (n.d.).  New restrictions, contraindications, and dose 
limitations for Zocor (simvastatin) to reduce the risk of muscle injury.  Retrieved 
September 25,2010, From http:// http://www.fda.gov/Drugs/DrugSafety/ucm256581.htm 

 

http://www.gotoknow.org/blogs/posts/176052
http://www.oknation.net/blog/print.php?id=321798
http://www.medscape.org/viewarticle/416521_3
http://
http://www.fda.gov/Drugs/DrugSafety/ucm256581.htm
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£µ���ª��� 

Â���´��¹��µ¦¥·�¥°¤Á�oµÃ�¦��µ¦ª·�́¥ 

�o°¤¼¨­Îµ®¦́��¼o�iª¥ 

�µ¦ª·�´¥Á¦ºÉ°� �µ¦«¹�¬µ�¦³­·��·£µ¡�°��µÄ�®¤n°�Ä��µ¦¨�¦³�́�Å�¤´�Ä�Á¨º°� 

Á¦̧¥��¼oÁ�oµ¦nª¤ª·�´¥�»��nµ� 
�nµ�Á�}��¼oÅ�o¦́�Á�·��µ�Â¡�¥rÄ®oÁ�oµ¦nª¤�µ¦«¹�¬µ�¨�°��µÄ�®¤n°��Ä��µ¦¨�¦³�́�

Å�¤´�Ä�Á¨º°��n°��¸É�nµ���¨�Á�oµ¦nª¤�µ¦«¹�¬µ�́��¨nµª�°Á¦̧¥�Ä®o�nµ��¦µ��¹�Á®�»�¨Â¨³¦µ¥�
¨³Á°̧¥��°��µ¦«¹�¬µª·�́¥�¦́Ê��̧Ê 

�ºÉ°Ã�¦��µ¦:��µ¦«¹�¬µ�¦³­·��·£µ¡�°��µÄ�®¤n°�Ä��µ¦¨�¦³�́�Å�¤´�Ä�Á¨º°�Ä��¼o�¸É¤¸¦³�́�
Å�¤´�Ä�Á¨º°�­¼� 

�¼o¦́��·��°�Ã�¦��µ¦ª·�´¥ 
Â¡�¥r®�·�¥»¡¥���¦¦��¡»��µ 

ª´��»�¦³­��r�µ¦ª·�´¥ 
Á¡ºÉ°«¹�¬µ�¹��¨�°��µÄ�®¤n°�Ä��µ¦¨�¦³�́�Å�¤´�Ä�Á¨º°� 

�¦³Ã¥��r�°��µ¦ª·�´¥ 
1.��Á¡ºÉ°�¸É�³Ä�o�µÄ�®¤n°�Ä��µ¦¨�¦³�́�Å�¤´�Ä�Á¨º°� 
2.��Á¡ºÉ°�nª¥¨��¦·¤µ�¥µ�¸ÉÄ�o¨�Å�¤´�Ä�Á¨º°� 
3. �­n�Á­¦·¤�µ¦Ä�o­¤»�Å¡¦Å�¥ 

Á���rÄ��µ¦�´�Á¨º°�Á�oµ�µ¦«¹�¬µ 
1. �¼o�iª¥®�·�Â¨³�µ¥Å�¥�°µ¥»¤µ��ªnµ�35 �e�¹Ê� 
2. ¤¸�°Á¨­Á�°¦°¨Ä�Á¨º°�­¼�≥����¤·¨¨·�¦́¤�Á��·¨·�¦ 
3. ®¦º°Â°¨�̧Â°¨�°Á¨­Á�°¦°¨Ä�Á¨º°��≥���-����¤·¨¨·�¦́¤�Á��·¨·�¦ 
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4. ®¦º°Å�¦�¨¸Á�°Å¦�rÄ�Á¨º°�≥����¤·¨¨·�¦́¤�Á��·¨·�¦ 
5. ¥·�¥°¤Á�oµ¦nª¤Ã�¦��µ¦ 
6. Å¤n¤¸�¦³ª́�·¦́��¦³�µ�Åª�µ¤·�®¦º°�¨·�£́��rÁ­¦·¤°µ®µ¦Â¨³¥µ°ºÉ�Ç��¸É¤¸�¨�n°¦³�́�

Å�¤´�Ä�Á¨º°� 
7. ­µ¤µ¦�¤µ�¦ª��·��µ¤�¨�µ¦¦́�¬µÅ�o 
8. ¦́��¦µ��o°¤¼¨Â¨³¥·�¥°¤Á�oµ¦nª¤�µ¦«¹�¬µª·�́¥Ã�¥¨��ºÉ°Á�}�¨µ¥¨´�¬�r°́�¬¦ 
9. Å¤n�́Ê��¦¦£r�®¦º°Ä®o�¤�»�¦ 

ª·�¸�µ¦«¹�¬µ 
�µÄ�®¤n°�¤¸­nª��¦³�°��°�Å¢Ã�­Á�°¦°¨�¹É��µ��µ¦«¹�¬µ¡�ªnµÅ¢Ã�­Á�°¦°¨�¹É�¤¸

­nª��nª¥Ä��µ¦¨��°Á¨­Á�°¦°¨�Å�o°¥nµ�¤¸�¦³­·��·£µ¡Â�n¥´��µ��µ¦«¹�¬µ�¨�°��µÄ�®¤n°�
Ä��µ¦�nª¥¨�¦³�́�Å�¤´�Ä�Á¨º°�Ä��¼o�¸É¤¸¦³�́�Å�¤´�Ä�Á¨º°�­¼��¹�Á�}��¸É¤µ�°�Ã�¦��µ¦ª·�́¥�·Ê��̧Ê
�µ¦ª·�́¥�̧Ê�Ä®o�¼oÁ�oµ¦nª¤ª·�́¥�¦°��o°¤¼¨­nª��́ª¦ª¤�´Ê��¦³ª́�·�µ¦Â¡o¥µ��µ¦¦́��¦³�µ�Åª�µ¤·��¸É
Ä�o°¥¼nÄ��{��»�´��n°�Â¨³Å�o¦́��µ¦�¦ª�Á¨º°�Á¡ºÉ°®µ¦³�́��ÊÎµ�µ¨�Å�¤´���µ¦�Îµ�µ��°��́�Â¨³Å�
®µ�Á�oµ�µ¤Á���r�³Å�o¦́��Îµ°�·�µ¥Á�¸É¥ª�´�ª·�¸��¨°�Â¨³Á�È�Ä�¥·�¥°¤Á�oµ¦nª¤�µ¦��¨°��µ��́Ê��
�¹�Ä®o�µÄ�®¤n°���µ¤®¤µ¥Á¨��¸É�¼oÁ�oµ¦nª¤ª·�́¥Å�o¦́��¡¦o°¤�´Ê�°�·�µ¥ª·�¸�µ¦¦́��¦³�µ��¨·�£́��r
�́��¨nµª�2�­´��µ®r�¦́Ê��Â¨³�́�¤µ�¦³Á¤·��¨Ã�¥Â¡�¥r�»�2 ­´��µ®r���¦��8�­´��µ®r��µ��́Ê��³
Ä®o�¼oÁ�oµ¦nª¤ª·�́¥Å�o¦́��µ¦�¦ª�Á¨º°�Á¡ºÉ°®µ¦³�́��ÊÎµ�µ¨�Å�¤´���µ¦�Îµ�µ��°��́�Â¨³Å�Á¤ºÉ°�µ�
¥µ�¦�8­´��µ®r��Ã�¥¦³®ªnµ��µ¦ª·�́¥�Å¤n°�»�µ�Ä®o�¼oÁ�oµ¦nª¤ª·�́¥¦́��¦³�µ��¨·�£́��rÁ­¦·¤°µ®µ¦
®¦º°¥µÄ��Ç��°�Á®�º°�µ��¸ÉÂ¡�¥r�¼o�Îµª·�́¥­´É�Ä®o�Â¨³Å¤n°�»�µ�Ä®o�¼oÁ�oµ¦nª¤Â�n�®¦º°¦́��¨·�£́��r
�¸ÉÄ�oÄ��µ¦��¨°�Ä®o�´��¼o°ºÉ�®¦º°Â¤oÂ�n�¼o¦nª¤ª·�́¥�oª¥�´�Ã�¥Á�È��µ�®µ��nµ�¤¸�o°­�­´¥Á�¸É¥ª�´�
ª·�¸�µ¦«¹�¬µª·�́¥�Â¡�¥r�³Â�o�Ä®o�nµ��¦µ�Â¨³¥·��̧�°��Îµ�µ¤�nµ�Ç�¸É�nµ�­�­´¥Ã�¥¨³Á°̧¥��®µ�
�nµ���¨��¸É�³Á�oµ¦nª¤�µ¦«¹�¬µª·�́¥�̧Ê�³¤¸�o°��·�´�·¦nª¤�́��n°Å��̧Ê 

1. �nµ��³Å�o¦́��¨·�£́��r�¸ÉÄ�oª·�́¥Å�¦́��¦³�µ��¨°�¦³¥³Áª¨µ�µ¦�Îµª·�́¥��8 ­´��µ®r��
Â¨³�nµ��³�o°��¨´�¤µ¡�Â¡�¥r�µ¤�́��»��¦́Ê�Ã�¥�nµ��³Å¤nÁ­¸¥�nµÄ�o�nµ¥Ä��Ç��´Ê�­·Ê��¨°��µ¦
ª·�́¥ 

2. ®¨´�Ä®o�µ¦¦́�¬µÂ¨oªÂ¡�¥r�³Ä®oÄ��¦³Á¤·��¨�µ¦¦́�¬µ�´��nµ��nµ��¦»�µ�¦°�Ä�
�¦³Á¤·�Á¡ºÉ°Â¡�¥r�¼o�Îµ�µ¦ª·�́¥�³Å�o�ÎµÅ�Ä�oÄ��µ¦ª·Á�¦µ³®r�o°¤¼¨�n°Å� 

3. �o°¤¼¨�nµ��Ç��°��nµ��³�¼�Á�È�Á�}��ªµ¤¨´�Â¨³�³Á�d�Á�¥Á�¡µ³�o°¤¼¨�¸ÉÅ�o­¦»��¨
®¨´�Á­¦È�­·Ê�Ã�¦�ª·�́¥Â¨oªÁ�nµ�́Ê� 
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4. �µ¦Á�oµ¦nª¤�µ¦«¹�¬µ�̧ÊÁ�}�Å�Ã�¥­¤´�¦Ä��nµ�°µ��³��·Á­��¸É�³Á�oµ¦nª¤®¦º°�°��́ª
�µ��µ¦«¹�¬µ�̧ÊÅ�o�»�Á¤ºÉ°Ã�¥Å¤n�¦³���n°�µ¦�¼Â¨¦́�¬µ�¸É�nµ��³Å�o¦́��µ�Â¡�¥r 

�¦³�µ¦­Îµ�´��¸É�nµ��ª¦�¦µ��º°�¨�µ¦«¹�¬µ�̧ÊÄ�o­Îµ®¦́�ª́��»�¦³­��r�µ�ª·�µ�µ¦Á�nµ�́Ê�
Ã�¥�o°¤¼¨­nª��»��¨�nµ��Ç��³�¼�Á�È�ÅªoÄ��°¤¡·ªÁ�°¦rÂ¨³Å¤n¤¸�µ¦Á�¥Â¡¦n­¼n­µ�µ¦����°
¦́�¦°�ªnµ�³Å¤n¤¸�µ¦Á�d�Á�¥�ºÉ°�°��nµ��µ¤��®¤µ¥ 
 

�°�°��»�Ä��ªµ¤¦nª¤¤º°�°��nµ�¤µ����¸É�̧Ê 
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®�́�­º°Ä®o�ªµ¤¥·�¥°¤Á�oµ¦nª¤Ä�Ã�¦��µ¦ª·�´¥ 
 
Á�¸¥��¸É��������.������.. 
ª́��¸É������.��������� 
�oµ¡Á�oµ��������������������������..°µ¥»���..��e 
°¥¼n�oµ�Á¨��¸É�..�.������............®¤¼n�¸É���.Â�ª�/�Îµ�¨������.���.... 
Á��/°ÎµÁ£°����������� �́�®ª́������������������� 
�°�Îµ®�́�­º°�̧ÊÄ®oÅªo�n°®́ª®�oµÃ�¦��µ¦ª·�́¥Á¡ºÉ°Á�}�®¨´��µ�Â­��ªnµ 
�o° 1.��oµ¡Á�oµÅ�o¦́��¦µ�Ã�¦��µ¦ª·�́¥�°�Â¡�¥r®�·�¥»¡¥���¦¦��¡»��µ°µ�µ¦¥r�µ¥Â¡�¥r�¦́­¡¨�
¦·��¦³�Á¦ºÉ°��µ¦«¹�¬µ�¦³­·��·£µ¡�°��µÄ�®¤n°�Ä��µ¦¨�¦³�́�Å�¤´�Ä�Á¨º°�Ä��¼o�¸É¤¸¦³�́�
Å�¤´�Ä�Á¨º°�­¼� (The Efficacy of Murus alba leaf tea in patient with dyslipidemia) 
�o° 2.  �oµ¡Á�oµ¥·�¥°¤Á�oµ¦nª¤Ã�¦��µ¦ª·�́¥�̧Ê�oª¥�ªµ¤­¤´�¦Ä�Ã�¥¤·Å�o¤¸�µ¦�´��´��¼nÁ�È�®¨°�¨ª�
Â�n�¦³�µ¦Ä�Â¨³�³Ä®o�ªµ¤¦nª¤¤º°Ä��µ¦ª·�́¥�»��¦³�µ¦ 
�o° 3. ��oµ¡Á�oµÅ�o¦́��µ¦°�·�µ¥�µ��¼oª·�́¥Á�¸É¥ª�´�ª́��»�¦³­��r�°��µ¦ª·�́¥ª·�¸�µ¦ª·�́¥�¦³­·��·�¨
�ªµ¤�¨°�£́¥°µ�µ¦®¦º°°́��¦µ¥�¸É°µ�Á�·��¹Ê�¦ª¤�´Ê��¦³Ã¥��r�¸É�³Å�o¦́��µ��µ¦ª·�́¥Ã�¥¨³Á°̧¥�
Â¨oª�µ�Á°�­µ¦�Îµ°�·�µ¥Ã�¦��µ¦ª·�́¥ 
�o° 4.  �oµ¡Á�oµÅ�o¦́��µ¦¦́�¦°��µ��¼oª·�́¥ªnµ�³Á�È��o°¤¼¨­nª��́ª�°��oµ¡Á�oµÁ�}��ªµ¤¨´��³Á�d�Á�¥
Á�¡µ³�¨­¦»��µ¦ª·�́¥Á�nµ�́Ê�� 
�o° 5. ��oµ¡Á�oµÅ�o¦́��¦µ�Ä��µ¦�·��n°�´�Â¡�¥r®�·�¥»¡¥����¦¦��¡»��µ®́ª®�oµÃ�¦��µ¦ª·�́¥�oª¥
®¤µ¥Á¨�Ã�¦«´¡�r 081-5486696Â¨oª 
�o° 6. ��oµ¡Á�oµÅ�o¦́��¦µ�Â¨oªªnµ�oµ¡Á�oµ¤¸­·��·Í�³�°�Á¨·��µ¦¦nª¤Ã�¦��µ¦ª·�́¥�̧ÊÂ¨³�µ¦�°�Á¨·�
�µ¦¦nª¤Ã�¦��µ¦ª·�́¥�³Å¤n¤¸�¨�¦³���n°�µ¦�¼Â¨¦́�¬µÃ¦��¸É�oµ¡Á�oµ�³¡¹�Å�o¦́��n°Å� 
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�oµ¡Á�oµÅ�o°nµ�Â¨³Á�oµÄ��o°�ªµ¤�µ¤®�́�­º°�̧ÊÃ�¥�¨°�Â¨oªÁ®È�ªnµ�¼��o°��µ¤Á���µ�°��oµ¡Á�oµ
�¹�Å�o¨�¨µ¥¤º°�ºÉ°ÅªoÁ�}�­Îµ�´�¡¦o°¤�´�®́ª®�oµÃ�¦��µ¦ª·�́¥Â¨³�n°®�oµ¡¥µ� 
 

¨��ºÉ°����������������. �¼o¥·�¥°¤ 
(�����..����������������.) 
¨��ºÉ° �����������. ®́ª®�oµÃ�¦��µ¦ª·�́¥ 

                                                 Â¡�¥r®�·�¥»¡¥���¦¦��¡»��µ������ 
¨��ºÉ° �����������������. ¡¥µ� 
(������..���������������.) 
¨��ºÉ° �����������������. ¡¥µ� 
(���������.������������.) 

 
 
®¤µ¥Á®�» 
Ä��¦�¸�¼oÄ®o�ªµ¤¥·�¥°¤¤¸°µ¥»Å¤n�¦��20 �e�¦·�¼¦�r��³�o°�¤¸�¼o���¦°��µ¤��®¤µ¥Á�}��¼oÄ®o�ªµ¤
¥·�¥°¤�oª¥ 
�¦�¸�¼o¥·�¥°¤��Ä®o�Îµª·�́¥Å¤n­µ¤µ¦�°nµ�®�́�­º°Å�oÄ®o�¼oª·�́¥°nµ��o°�ªµ¤Ä�®�́�­º°Ä®o�ªµ¤ 
¥·�¥°¤�̧ÊÄ®oÂ�n�¼o¥·�¥°¤��Ä®o�Îµª·�́¥¢{���Á�oµÄ�Â¨oªÂ¨³Ä®o�¼o¥·�¥°¤��Ä®o�Îµª·�́¥¨��µ¤®¦º°
¡·¤¡r¨µ¥�·Êª®́ªÂ¤n¤º°¦́��¦µ�Ä��µ¦Ä®o�ªµ¤¥·�¥°¤�́��¨nµª�oª¥ 
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£µ���ª��� 

Â���´��¹��o°¤¼¨°µ­µ­¤´�¦�¼oÁ�oµ¦nª¤Ã�¦��µ¦ª·�́¥ 

Á¦ºÉ°�:��µ¦«¹�¬µ�¦³­·��·£µ¡�°��µÄ�®¤n°��n°¦³�́�Å�¤´�Ä�Á¨º°�Ä��¼o�¸É¤¸¦³�́�Å�¤´�Ä�Á¨º°�­¼� 
 
Á¨��¸ÉÂ���´��¹��o°¤¼¨���������..                  ª́��¸É�����������������������������������.. 
�o°¤¼¨­nª��́ª 
�ºÉ°_______________________�µ¤­�»¨______________________°µ¥»____�e�
Á¡«__________________ 
°µ�¸¡_________________________________________________________________________ 
�¸É°¥¼n___________________________________________________________________________ 
_____________________________________________________________________________ 
Á�°¦rÃ�¦«´¡�r�·��n°______________________________________________________________ 
�¦³ª́�·Â¡o¥µ/°µ®µ¦ 
Ã¦��¦³�Îµ�́ªÂ¨³�¦³ª́�·�µ¦Ä�o¥µ 
1)Å¤n¤ ̧  2���¤¸��ºÉ°¥µ/°µ®µ¦___________________°µ�µ¦_________________________ 
�ÊÎµ®�́�____________�·Ã¨�¦́¤���­nª�­¼�_______________Á���·Á¤�¦�BMI____________ 
¦°�Á°ª______________Á���·Á¤�¦��� 
�ªµ¤�́�Ã¨®·�_______________ ¤·¨¨·Á¤�¦�¦°� 
�¨�oµ�Á�¸¥�­´��µ®r�¸É�2 ___________________________________ 
�¨�oµ�Á�¸¥�­´��µ®r�¸É�4 ___________________________________ 
�¨�oµ�Á�¸¥�­´��µ®r�¸É�6 ___________________________________ 
�¨�oµ�Á�¸¥�­´��µ®r�¸É�8___________________________________ 
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£µ���ª��� 

Â���´��¹��nµ�ÊÎµ�µ¨�°Á¨­Á�°¦°¨, Å�¦�¨¸Á�°Å¦�r, Â°¨�¸Â°¨�°Á¨­Á�°¦°¨, 
Á°��¸Â°¨�°Á¨­Á�°¦°¨�n°�Â¨³®¨´��ºÉ¤�µÄ�®¤n°� 

 �¦́Ê��̧É�1 �¦́Ê��̧É�2 �8 ­´��µ®r� �¨�oµ�Á�¸¥� 
FBS    

Creatinine    

Total cholesterol    

LDL    

HDL    

Uric acid    

SGOT    

SGPT    

 
 



 

 

 

 

 

 
 

�¦³ª́�·�¼oÁ�̧¥� 
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�¦³ª́�·�¼oÁ�̧¥� 

�ºÉ° �µ�¥»¡¥� �¦¦��¡»��µ 

ª´��Á�º°���eÁ�·� �� �»¨µ�¤����� 

­�µ��̧É°¥¼n�{��»�´� Á¨��¸É��������Á�«�µ¨�� 
 �Îµ�¨¦³Â���°ÎµÁ£°«¸�¦£¼¤· 
 �́�®ª́�­»¦·��¦r������� 

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

�¦³ª´�·�µ¦�Îµ�µ� 
����-�{��»�´� �µ¥Â¡�¥r�Îµ�µ��µ¦¡·Á«¬ 
 Ã¦�¡¥µ�µ¨«¸�¦£¼¤·��́�®ª́�­»¦·��¦r 
����-����  Â¡�¥r�¦³�Îµ 
 Ã¦�¡¥µ�µ¨­ÎµÃ¦��µ���́�®ª́�­»¦·��¦r 
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