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ABTRACT 

  At present there are two common Chelation Formulas; The Australian College Nutritional 
and Environmental Medicine �ACNEM� and The Chelation Medical Association,Thai �CMAT�. 
The difference between both formulas are the type of vitamin C. ACNEM formula  using sodium 
ascorbate while CMAT formula using ascorbic acid in combination with sodium bicarbonate. 
This study is designed to compare both formulas by laboratory and clinical tests. The Results 
showed that both formulas were similar in terms of pH and Osmolarity of the solution. Both 
formulas could increase urine pH effectively. The clinical tests showed that the volunteers 
preferred ACNEM formula to CMAT formula which might due to less number subjects who 
experienced pain. However, the pain scores between both formulas were not statistically different.  
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  ENO �¦́�Ä��¼o�iª¥�¸É�Îµ�¸Á¨�´É��Îµ�´��´Ê�­°�­¼�¦ 49 
4.17  �¦³­·��·£µ¡�°� ENO Ä��µ¦�¦́��nµ�ªµ¤Á�}��¦�-�nµ�Ä��{­­µª³�́ª°¥nµ��°� 
  �¼oÁ�oµ¦nª¤ª·�́¥Ä��µ¦�Îµ�¸Á¨�´��Îµ�´��´Ê�­¼�¦�ACNEM Â¨³�CMAT 50 
 
 
 
 
 
 



 

(11) 

 

­µ¦�´�£µ¡ 

£µ¡  ®�oµ 
1.1���¦°�Â�ª�·�Ä��µ¦ª·�́¥ 5 
��� Ã�¦�­¦oµ��°��EDTA 10 
��� ENO Á�}� Oral alkalinizing agents �¸É¡��´ÉªÅ�Ä��¦³Á�«Å�¥ 19 
�����Ural Á�}� Oral alkalinizing agents��¸É¡��´ÉªÅ�Ä��¦³Á�«°°­Á�¦Á¨¸¥ �� 
2.4��Uracol Á�}��Oral alkalinizing agents �¸É¡��´ÉªÅ�Ä��¦³Á�«°°­Á�¦Á¨¸¥ 20 
 
 
 



 

 
���¸É�� 

���Îµ 

����£¼¤·®΅� 

  Á¦µ�³Á®È�Å�oªnµ­´��¤�{��»�´�Á�È¤Å��oª¥¤¨¡·¬�nµ��Ç�¤µ�¤µ¥Å¤nªnµ�³Á�}��µ��ÊÎµ�
°µ®µ¦ °µ�µ«�Á¦µ¤¸Ã°�µ­�¸É�³Å�o¦́�­µ¦¡·¬Ã¨®³®�́��nµ��Ç�Å�oÄ��»�Ã°�µ­ °µ�·�Á�n���µ�ª́­�»
�n°­¦oµ��Á�¦ºÉ°�­Îµ°µ��¥µ¦́�¬µÃ¦� °µ®µ¦�¸É�nµ��¦³�ª��µ¦�nµ��Ç ²¨² �¹É���Á�}�Á¦ºÉ°�¥µ��¸É�³
®¨¸�Á¨¸É¥�Ä��µ¦­´¤�́­�´�­µ¦Ã¨®³®�́��¸É¤¸°¥¼n�´ÉªÅ��µ¦­³­¤­µ¦Ã¨®³®�́�Á®¨nµ�̧ÊÅªoÄ�¦nµ��µ¥
�³�n°Ä®o°́��¦µ¥�nµ��Ç��µ¤¤µ¤µ�¤µ¥�­µ¦¡·¬Ã¨®³®�́��¸É¦́�Á�oµ¤µ�³Á�}��́ªÁ¡·É¤­µ¦°�»¤¼¨°·­¦³
Ä�¦nµ��µ¥Á¦µ°́�­n��¨Ä®oÁ�¨¨r�nµ��Ç�Ä�¦nµ��µ¥¤¸�µ¦�Îµ¦»�Á­ºÉ°¤­£µ¡°¥nµ��n°Á�ºÉ°�Â¨³�ÎµÅ�­¼n
�µ¦Á�È��iª¥�oª¥Ã¦��nµ��Ç�Ä��{��»�´��¹�¤¸�µ¦Ä�oª·�¸�¸ÉÁ¦̧¥�ªnµ��¸Á¨�´��Îµ�´��Á¡ºÉ°�nª¥Ä��µ¦�Îµ�́�
­µ¦¡·¬°°��µ�¦nµ��µ¥ 
  �µ¦�Îµ�¸Á¨�´��Îµ�´� Á�}��µ¦¦́�¬µ�¸ÉÁ�o�Ä�Á¦ºÉ°��µ¦�Îµ�́�­µ¦¡·¬Ã¨®³®�́��¨��ªµ¤Á­ºÉ°¤
�nµ��Ç��¸ÉÁ�·��¹Ê���ÎµÄ®oÁ°�Å�¤r�nµ�ÇÂ¨³Á�¨¨r�nµ��Ç��Îµ�µ�Å�o�̧�¹Ê��°́��ÎµÅ�­¼n�µ¦¨�°́�¦µ�µ¦Á�·�
®¦º°�¦¦Á�µ°µ�µ¦�°�Ã¦��µ���·��Á�n��Ã¦�®́ªÄ�Â¨³®¨°�Á¨º°��Á�}��o��Å�o°̧��oª¥ 
  Ä��µ¦�Îµ�¸Á¨�´��Îµ�´��¤¸�{��́¥�¸É�ª¦�Îµ�¹��¹�®¨´��Ç����¦³�µ¦��º°������¼o�iª¥�����­¼�¦�¸ÉÄ�o
Ä��µ¦�Îµ�¸Á¨�´É��Îµ�´�������µ¦�¦·�µ¦��ªµ¤¡¦o°¤�Â¨³¤µ�¦�µ¦Á­¦·¤�nµ��Ç�Ã�¥Ä��µ�ª·�́¥�̧Ê�³Å�o
¤¸�µ¦Á�o��µ¦«¹�¬µÄ�Á¦ºÉ°��°�­¼�¦�¸ÉÄ�oÄ��µ¦�Îµ�¸Á¨�´��Îµ�´� 
  ¡�ªnµ­�µ�¡¥µ�µ¨Ä��¦³Á�«Å�¥�{��»�´�¤¸­¼�¦�¸Á¨�´��¸É�·¥¤Ä�o���­¼�¦��º°�����­¼�¦�°�
­¤µ�¤�µ¦Â¡�¥r�¸Á¨�´�Å�¥��Chelation Medical Association,Thai��®¦º°�¸ÉÁ¦̧¥��´�ªnµ�CMAT �¹É�
Á�}�­¼�¦�¸É�·¥¤�´�Á�}�­nª�Ä®�nÃ�¥Á�¡µ³Ä�Ã¦�¡¥µ�µ¨¦́��µ¨����­¼�¦�°��Australian College 
Nutritional and Environmental Medicine ®¦º°�¸ÉÁ¦̧¥��´�ªnµ�ACNEM �¹É�¤¸Ä�oÄ�­�µ��¡¥µ�µ¨
Á°����µ�Â®n�        
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  Ä��¸É�̧Ê�°Â­��­¼�¦�´Ê�­°�Ä®oÁ®È���́��̧Ê 

�µ¦µ��̧É ����­¼�¦�¸Á¨�´��Îµ�´��µ¤�$&1(0�SURWRFRO 

ACNEM protocol �Â�n��µ¤�¦·¤µ��dose EDTA 
1� Na2EDTA 1�5 g  1� Na2EDTA 3 g 
2� 250 cc of 5��Dextrose 2� 400 cc of 5��Dextrose 
3� 2�5 ml 50��magnesium sulphate ®¦º°
¤µ��ªnµ 

3� 5 ml 50��magnesium sulphate�®¦º°
¤µ��ªnµ 

4� sodium ascorbate 2�5 grams 4� sodium ascorbate 5 grams 
5� Vitamin B-complex �������������� ml 5� Vitamin B-complex �������������2 ml 
���Urine alkalinizer before and after 
treatment 

���Urine alkalinizer before and after 
treatment 

�µ¦µ��̧É 1.2 ­¼�¦�¸Á¨�´��Îµ�´��µ¤�CMAT protocol 

CMAT protocol 
���250-350 cc of 5��dextrose water or NSS  
3���-10 g of ascorbic acid  
 �����cc of Vitamin B complex   
7��10 cc of 7�5��Sodium Bicarbonate 

2��1�0-����g of Na2EDTA ®¦º°�CaNA2EDTA 
�����cc of Vitamin B6  
�����cc of 50��Magnesium Sulfate 

�́��³Á®È�Å�oªnµ�o°Â���nµ��¸É­Îµ�´��¦³�µ¦®�¹É��°�­¼�¦�¸Á¨�´��Îµ�´�¦³®ªnµ��CMAT �´��
ACNEM �º°�¦¼�Â���°�ª·�µ¤·��¸�¸ÉÄ�o �¨nµª�º°�ACNEM ¤¸�µ¦Ä�oÄ�¦¼�Â���sodium ascorbate  
�¤¸�µ¦�­¤�´�¦³®ªnµ��ascorbic acid Â¨³�sodium hydroxide Ä��ª�Á�̧¥ª�´��Ä���³�¸É�°� CMAT 
¤¸�µ¦Ä�o�ascorbic acid ��sodium bicarbonate��¹É�­µ¤µ¦�Á�¦̧¥�Á�¸¥��o°Â���nµ�Å�o�́��̧Ê 
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�µ¦µ��̧É ��� �µ¦Á�¦̧¥�Á�¸¥��o°Â���nµ�Ä��oµ��nµ��Ç�¦³®ªnµ��µ¦Ä�o�sodium ascorbate Â¨³ 
ascorbic acid ¦nª¤�´��sodium bicarbonate 

 sodium ascorbate 
�ACNEM� 

ascorbic acid ¦nª¤�´� 
sodium bicarbonate 

�CMAT� 
¦µ�µ Â¡��ªnµ �¼��ªnµÂ¨³®µ�ºÊ°Å�o�nµ¥ 
�ªµ¤�ª� �o°¥�ªnµ 

���ÎµÄ®o�compliance Á¡·É¤�¹Ê�� 
¤µ��ªnµ 

�¦·¤µ��nµ�Ä�­µ¦¨³¨µ¥����
­Îµ®¦́��¼o�iª¥���¦µ¥ 

�o°¥�ªnµ 
�·�Á�}�������g �°��NaOH 

¤µ��ªnµ 
�·�Á�}�������g �°��NaHCO3 

�µ¦�ÎµÄ®oÁ�·� 
Alkalinized urine 

�o°¥�ªnµ 
��¹�Ä®o�alkalinizing agent�
¦́��¦³�µ�Á¡·É¤� 

�̧�ªnµ 

®¤µ¥®�»� Á�ºÉ°��µ��ascorbic acid Á�}��¦���́��́Ê�°µ��ÎµÄ®o EDTA ���³�°�Å�o�¹�Ä­n�sodium  
bicarbonate Á¡ºÉ°Ä®oÁ�}��nµ�EDTA ¨³¨µ¥Å�o�̧��nª¥�¦́�­¤�»¨ pH Ä�­¼�¦�Â¨³Á�·� 
£µª³Á�}��nµ�Ä��{­­µª³­nª��sodium ascorbate ¤¸�nµ�ªµ¤Á�}��nµ�Â¨oª�́Ê��́Ê��¹�Å¤n
�o°�Ä­n�sRGLXP�bLFDUERQDWH�Á¡ºÉ¤Ä�­¼�¦�Â�n�È°µ��ÎµÄ®oÁ�·�£µª³Á�}��nµ�Ä��{­­µª³Å�o
Å¤n�̧¡°��́��́Ê��¹�¤¸�µ¦Â�oÃ�¥�µ¦Ä�oDONDOLQLzing�DJHQW�Á¡ºÉ°�nª¥Ä��µ¦�´�­µ¦¡·¬ 

�¹É��³¡�ªnµÂ�n¨³­¼�¦�È¤¸�{�®µ�µ��¦³�µ¦�¸É�ª¦�Îµ¤µ¡·�µ¦�µ��¨nµª�º°�­¼�¦�°� CMAT 
�³¤¸�{�®µÄ�Á¦ºÉ°��ªµ¤�ª��µ��µ¦�Îµ�¸Á¨�´��Îµ�´��n°��oµ�¤µ���¹É��nµ�³Á�¸É¥ªÁ�ºÉ°��´��µ¦¤¸�nµ 
pH�Â¨³�osmolarity �¸É¥´�Å¤nÁ®¤µ³­¤�Ä���³�¸É­¼�¦�°��ACNEM Å¤nÅ�o¤¸�{�®µÁ�¸É¥ª�´��ªµ¤�ª�
�¸É�´�Á���Â�n¤´��ÎµÄ®oÁ�·� alkalinized urine Å�oÅ¤n�̧�́��¹É�°µ�¤¸�¨Ä��oµ�°́��¦µ¥�¸ÉÁ�·��¹Ê��´�Å�Å�o
Â¨³¡�ªnµ�µ¦Ä�o­¼�¦�̧ÊÄ��¦³Á�«Å�¥¥´�Å¤nÅ�o¤¸�µ¦�¦³®�́�Ä�Á¦ºÉ°��µ¦�Îµ�alkarinized urine 
°¥nµ��¦·��́� 
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�́��́Ê�Ä��µ¦«¹�¬µ�¦́Ê��̧Ê�¼oª·�́¥�¹�¤»n�Á�o��¸É�³Å�oÂ�oÅ��{�®µÄ�­¼�¦�¸Á¨�´��´Ê�­°�­¼�¦Â¨³
¤¸�µ¦Á�¦̧¥�Á�¸¥�­¼�¦�´Ê�­°�Ä�Â�n¤»¤�nµ��Ç��´Ê�Ä��oµ��°��pH,�Osmolarity �¸É­n��¨�¹��ªµ¤�ª�
Ä��µ¦Á�oµ¦́��µ¦�Îµ�¸Á¨�´��Îµ�´�Â¨³��µ¦Á�·� alkalinized urine �µ��µ¦�Îµ�¸Á¨�´��Îµ�´� 

1.2 ª´��»�¦³­��r�°��µ¦ª·�´¥ 

   ����� Á¡ºÉ°®µ�¦·¤µ� sodium bicarbonate �¸É�o°¥�¸É­»��¸ÉÄ�oÄ��µ¦�­¤�´�­¼�¦�¸ÉÄ�o�
ascorbic acid Á¡ºÉ°Ä®o�EDTA Å¤n���³�°� 

1.2.2 Á¡ºÉ°®µ°́�¦µ­nª��°�­nª��¦³�°�Ä�­¼�¦�¸Á¨�´��¸ÉÁ®¤µ³­¤Á¡ºÉ°Ä®oÅ�o�nµ�pH Â¨³�
Osmolarity �¸ÉÁ®¤µ³­¤ 

1.2.3 Á¡ºÉ°«¹�¬µÂ¨³Á�¦̧¥�Á�¸¥��ªµ¤�ª��¸ÉÁ�·��¹Ê��µ��µ¦�Îµ�¸Á¨�´��Îµ�´�Ä�­¼�¦
ACNEM �sodium ascorbate��Â¨³ CMAT �¸É�¦́��¦»�Â¨oª��ascorbic acid ��sodium bicarbonate� 

1.2.4 Á¡ºÉ°«¹�¬µÂ¨³Á�¦̧¥�Á�¸¥�£µª³�µ¦Á�·��µ¦Á�¨¸É¥�Â�¨��nµ�ªµ¤Á�}��¦�-�nµ�Ä�
�{­­µª³�¸ÉÁ�·��¹Ê�Ä��¼o¦́��µ¦�Îµ�¸Á¨�´��Îµ�´�­¼�¦�ACNEM �sodium ascorbate��Â¨³CMAT �¸É
�¦́��¦»�Â¨oª��ascorbic acid ��sodium bicarbonate� 

1.2.5 Á¡ºÉ°«¹�¬µ�¦³­·��·£µ¡�°��ENO Ä��µ¦�ÎµÄ®oÁ�·�£µª³�ªµ¤Á�}��nµ�Ä��{­­µª³
�alkalinized urine���¸ÉÁ®¤µ³­¤Á¡ºÉ°Ä®oÁ�·��¦³­·��·£µ¡Â¨³�ªµ¤�¨°�£́¥�µ��µ¦�Îµ�¸Á¨�´��Îµ�´�
­¼�­»� 

1.3 �ªµ¤­Îµ��́�°��µ¦ª·�´¥ 

¤¸�µ¦¡´��µ�¦́��¦»�­¼�¦�¸Á¨�´��Îµ�´�Ä��¦³Á�«Å�¥�¸É¤¸Ä�o�´Ê�­°�­¼�¦��sodium ascorbate 
Â¨³�ascorbic acid��sodium bicarbonate�Ä®o¤¸�¦³­·��·�¨�̧�¸É­»���¨°�£́¥Â¨³Ä®oÁ�·��ªµ¤Á�È��ª�
Ä��µ¦Ä®o�o°¥�¸É­»� 

 
 
 
 
 



 5 
 

1.4 �¦°�Â�ª�·�Ä��µ¦ª·�´¥ 

 

£µ¡�̧É����  �¦°�Â�ª�·�Ä��µ¦ª·�́¥ 

®¤µ¥Á®�»�� ­·É��¸É�ª¦�Îµ�¹��¹�Ä��µ¦�Îµ�¸Á¨�´��Îµ�´� �¦³�°��oª¥�{��́¥®¨´�����¦³�µ¦��¨nµª�º°� 
�����¼o�iª¥�����­¼�¦�¸ÉÄ�o������µ¦�¦·�µ¦��ªµ¤¡¦o°¤�Â¨³¤µ�¦�µ¦Á­¦·¤�nµ��Ç Ã�¥Ä� 
�µ�ª·�́¥�̧Ê�³Á�o�«¹�¬µÁ¦ºÉ°�­¼�¦�¸ÉÄ�oÁ¡ºÉ°Â�o�{�®µ�¸É¡�Ä�Â�n¨³­¼�¦�¸É�·¥¤Ä�oÄ� 
Á¤º°�Å�¥�{��»�´���º°�­¼�¦�°��CMAT �ascorbic acid�sodium bicarbonate��Â¨³­¼�¦  
ACNEM��sodium ascorbate�Ã�¥­¼�¦ CMAT �³¤¸�{�®µÁ¦ºÉ°��ªµ¤�ª�Á­o� 
�n°��oµ�¤µ��¹É�Á�·��µ��µ¦¤¸�nµ�pH Â¨³�Osmolarity��¸ÉÅ¤nÁ®¤µ³­¤Ä�­¼�¦�­nª�­¼�¦  
ACNEM Ä�Á¤º°�Å�¥¥´�Å¤n¤¸�µ¦«¹�¬µÁ¦ºÉ°��alkalinized urine °¥nµ��¦·��́��Â¨³�³¤¸�µ¦� 
Á�¦̧¥�Á�¸¥�­¼�¦�´Ê�­°�Ä�Â�n¤»¤�nµ��Ç��´Ê�Ä��oµ��°��pH ,osmolarity �¸É­n��¨�¹��ªµ¤
�ª�Ä��µ¦Á�oµ¦́��µ¦�Îµ�¸Á¨�´��Îµ�´�Â¨³��µ¦Á�·� alkalinized urine �¸ÉÁ�·��µ�­¼�¦�´Ê�
­°�  
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1.5 �°�Á���°�Ã�¦��µ¦ª·�´¥ 

1.5.1 �¦³�µ�¦�̧ÉÄ�oÄ��µ�ª·�´¥ 
�¦³�µ�¦�´Ê�Á¡«®�·�Â¨³�µ¥°µ¥»�́Ê�Â�n�����e�¹Ê�Å��¸É¤µÁ�oµ¤µ�Îµ�¸Á¨�´��Îµ�´�Ä��¨·�·�Áª�

�¦¦¤ COMED 

1.5.2 ��¨»n¤�´ª°¥nµ��̧ÉÄ�oÄ��µ¦ª·�´¥ 
�¦³�µ�¦�´Ê�Á¡«®�·�Â¨³�µ¥°µ¥»�́Ê�Â�n�����e�¹Ê�Å��¸É¤µÁ�oµ¦́��µ¦�Îµ�¸Á¨�´��Îµ�´�Ä�

�¨·�·�Áª��¦¦¤�&20(' �Îµ�ª��16 ¦µ¥  

1.6 �o°�Îµ�́��µ�ª·�´¥ 

  �µ����¦³¤µ�­�́�­�»��µ¦�Îµª·�́¥ 

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

1.7.1 Alkalinized urine  
Á�}��µ¦Ä®o­µ¦�¸ÉÁ�}��nµ��Ä��¸É�̧Ê�º°�sodium bicarbonate�Á¡ºÉ°Ä®o�{­­µª³¤¸�nµ�pH Á¡·É¤�¹Ê�

Ã�¥Ä��µ�ª·�́¥�̧Ê�Îµ®��Åªo�¸É¤µ��ªnµ®¦º°Á�nµ�´������Á¡ºÉ°�nª¥Ä®o¦nµ��µ¥¤¸�µ¦�Îµ�́�­µ¦¡·¬Å�o
Á¡·É¤�¹Ê�Â¨³�j°��´�°́��¦µ¥�¸É°µ�Á�·��´�Å��Á�ºÉ°��µ��EDTA �¸ÉÄ�oÄ�­¼�¦Á¡ºÉ°�µ¦�Îµ�́�­µ¦¡·¬°µ�
¤¸�µ¦���³�°��¸ÉÅ�Å�o®µ��{­­µª³¤¸£µª³Á�}��¦���́��́Ê��¹�¤¸�ªµ¤�ÎµÁ�}��µ¦�o°��ÎµÄ®o�{­­µª³
Á�}��nµ��Á¡ºÉ°�j°��´�°́��¦µ¥°́�°µ�Á�·��´�Å�Å�o��¡�ªnµ�nµ�urine pH �°������·°¥¼n�¸É����-����
�Robertson, 2004� Â¨³�µ¦�¦ª��nµ�ªµ¤Á�}��¦�-�nµ��{­­µª³�¸É�̧�¸É­»��ª¦�Îµ�n°�¦́��¦³�µ�
°µ®µ¦����´ÉªÃ¤�®¦º°®¨´�¦́��¦³�µ�°µ®µ¦����´ÉªÃ¤�� 

1.7.2 Osmolarity �°°­Ã¤¨µ¦·�¸�� 
Á�}��µ¦®µ�Îµ�ª�Ã¤¨¦ª¤Ä�­µ¦¨³¨µ¥���¨·�¦��Stranz��2002�Ã�¥�­µ¦ 1 Ã¤¨�¸ÉÅ¤nÂ���́ª

Á�}�Å°°°�Ä�­µ¦¨³¨µ¥ 1 ¨·�¦ �³Ä®oÂ¦��́�°°­Ã¤�·� 1 Osmole �Osmol�L��Á�n�Ä�¡¨µ­¤nµ¤¸
�¨¼Ã�­�ªµ¤Á�o¤�o� 90 ¤���n° 100 ¤¨���³¤¸Â¦��́�°°­Ã¤�·�Á�}� 
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90  mg per 100 ml x 10     5 mOsmol per liter   
180 �mol wt of glucose� 

  Â�n�oµÁ�}�­µ¦¨³¨µ¥�¸ÉÂ���́ªÁ�}�Å°°°�Á�n� 0�1 mM  NaCl �¹É�Â���́ªÅ�o 2 Å°°°��³Ä®o
Â¦��́�°°­Ã¤�·�Á�}� 0�1x2  �0�2 mOsmol�L  Á�}��o���°�·��¨·�·�¨·¨·���¤������ 
  



 

  
���¸É�� 

���ª�ª¦¦��¦¦¤ 

2.1  �¸Á¨�́���Chelation)  

  Chelation ¤µ�µ�£µ¬µ�¦̧���Îµªnµ�vChelew�Â�¨ªnµ��oµ¤�¼®¦º°�»o�¤´��¦��¹É�Â­���¹�
�ªµ¤­µ¤µ¦�Ä��µ¦®¥·��́��°��µ�­·É��µ�°¥nµ��°nµ�°°�Á­¸¥��¸É�¼��o°�ªnµ�Key-LAY-SHUN 
  &KHODWLRQ��º°�µ¦Á�·���·�·¦·¥µ�¦³�Îµ�´��°�­µ¦�nµ��Ç�Ä��¦¦¤�µ�·�¸ÉÁ�·��¹Ê�¦³®ªnµ� 
¨·Â���r��¤´�Á�}�­µ¦�¦³�°��¦³�»¨���Â¨³­µ¦Ã¨®³�¨·Â���r��ligand�Ä��Ç�¤´�¤¸�ÎµÂ�n�Á�µ³�́�
�́Ê�Â�n���Â®n��¹Ê�Å��¸É�³Ä®o�¼n°·Á¨È��¦°�Â�nÃ¨®³�¦³�»�ª���¨�¸ÉÁ�·��¹Ê��º°��µ¦Á�·�Ã¨�»¨�¸ÉÁ­�¸¥¦
¦³®ªnµ��µ¦�́��¼n�´��°�¨·Â���rÂ¨³Ã¨®³�Â¨³�µ��ªµ¤¦¼o¡ºÊ��µ��̧Ê�chelation �¹��¼��Îµ¤µÄ�oÁ�}�
ª·�¸�µ¦¦́�¬µ�µ��¨·�·�°̧�¦¼�Â��®�¹É��Ã�¥¤¸�µ¦�¨·��Chelating agents Á¡ºÉ°Å��́��´�­µ¦¡·¬Ã¨®³
®�́��¦³�»�ª�Ä�¦nµ��µ¥ 
  Chelating Agents Á�oµÅ�Ä�¦nµ��µ¥ Å�o®¨µ¥�µ�°µ�·�Á�n���nµ��µ�Á¨º°��Îµ���µ��ªµ¦
®�́� ®¦º°�µ��¦́Ê�°µ�Ä®o�nµ��µ¦¦́��¦³�µ� Ã�¥ Chelating agents Á®¨nµ�̧Ê�³­µ¤µ¦�Á�oµÅ��́��´�
­µ¦Ã¨®³®�́�Â¨³�Îµ�́�­µ¦Á®¨nµ�́Ê�°°��µ�¦nµ��µ¥ 
  Chelating agents �¸É­´�Á�¦µ³®rÄ�o�´�Ä��{��»�´��̧Ê¤¸®¨µ¥�́ª�Á�n�-DMSA,�DMPS �¹É�Ä�oÄ��µ¦
�Îµ�́�­µ¦�¦°�Å�o�n°��oµ��̧�EDTA �Ethylene Diamine Tetra-acetic Acid���¹É�Ä�oÄ��µ¦�Îµ�́�­µ¦
�³�´Éª�Â��Á¤¸¥¤�Á®¨È��Â¨³�°�Â���¸ÉÁ�·�Å�o�¨�̧¤µ���°��µ��̧Ê¥´�¡�ªnµ MgEDTA�¤¸�¦³Ã¥��r�¸É
­Îµ�´�Ä�Â�n�µ¦¦́�¬µÃ¦�Á�¸É¥ª�´�Á­o�Á¨º°�°́�Á­�Â¨³Ã¦�Â®n��ªµ¤Á­ºÉ°¤�nµ��Ç��¹É�Ä��µ¦«¹�¬µ�̧Ê
�³Å�o¤¸�µ¦Á�o��¹��µ¦Ä�o EDTA Ä��µ¦¦́�¬µ 
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2.2 �¸Á¨�́��Îµ�́���Chelation Therapy�� 

  EDTA Chelation Therapy Á�}��µ¦¦́�¬µ�¸ÉÁ�o�Ä�Á¦ºÉ°��µ¦¨��µ¦�́��́ª�·��¸É�°�Â�¨Á�¸¥¤��
�Îµ�́�­µ¦¡·¬Ä�¦nµ��µ¥�¸É®¥»�¥´Ê��µ¦�Îµ�µ��°�Á°�Å�¤r�µ��¨»n¤���ª��»¤�µ¦Á�·� lipid 
peroxidation��¨��µ¦®�µ�́ª�°�Á�¦È�Á¨º°�Ä��¨»n¤Ã¦�®́ªÄ�Â¨³®¨°�Á¨º°���Bruce & Theodore, 
1997���µ¦�Îµ�¸Á¨�´É��Îµ�´�¤¸®¨µ¥Â���µ¤��·�Chelating agents Â�nÄ��µ¦�Îµ�¸Á¨�´É��Îµ�´�
Ã�¥�´ÉªÅ�¤´�®¤µ¥�¹���µ¦Ä�o�magnesium EDTA �¹É��³Â���nµ��µ��µ¦Ä�o�calcium EDTA ®¦º°
��·�°ºÉ��Ç��ªµ¤Â���nµ��̧Ê�º°�magnesium EDTA �³¤¸�¨�n°Á¤�µ�°¨·�¹¤�°�Â�¨Á�¸¥¤Ä�¦nµ��µ¥�
Ä���³�¸ÉÂ��°ºÉ��Ç�Á¡¸¥�Â�n�Îµ�́�­µ¦¡·¬Ã¨®³®�́�°°��µ�¦nµ��µ¥Á�nµ�́Ê� 

2.3 �¦³ª´�·�¸Á¨�́��Îµ�́���Chelation Therapy� 

  Ä��e������®¨´��µ¦�°��µ¦�́��´�¦³®ªnµ�Ã¨®³-¨·Â���r�Å�o�¼�Á­�°�¹Ê��µ��$OIUHG�
:HUQHU��µ��́Ê�Ä��e�1920 �́�Á�¤¸�ºÉ°�¤°Â���Â¨³�·ª��Morgan & Drew, 1920��Å�oÁ�¦̧¥�Á�¸¥�
¨´�¬�³�µ¦�́��´��°�­µ¦�¦³�°��heterocyclic ring �´�Ã¨®³ªnµÁ®¤º°��´��µ¦�Îµ�µ��°��oµ¤�¼
Â¨³Å�oÁ�·��Îµªnµ�Chelation�Á�}��¦́Ê�Â¦�Ä�Ã¨��Ä��e������Å�oÁ¦·É¤¤¸�µ¦�¨·�Ä�o�chelator��¸É¤¸�ºÉ°ªnµ
�EDTA��Ã�¥�¤´��r�(Munz)��́�ª·�¥µ«µ­�¦r�µªÁ¥°¦¤´��Â¨³Å�o¦́�­·��·�´�¦¥»Ã¦���n°¤µÄ��e������
�¹�Å�oÁ¦·É¤¤¸�µ¦�¨·�Á�}��¦́Ê�Â¦�Â¨³��­·��·�´�¦Ä��¦³Á�«­®¦́�°Á¤¦·�µ 

2.4 EDTA �Ethylene Diamine Tetra-acetic Acid� 

2.4.1 ¨´�¬�³Â¨³�»�­¤�´�·�°��EDTA 
  EDTA Á�}��¨¹�­¸�µª�¸É­´�Á�¦µ³®r�¹Ê��¦³�°��oª¥�µ¦r�°�����́ªÁ�}�Â��®¨´���-C-C-��
Â¨³¤¸­µ¦Á°¤¸�����́ª��-NH2-��Â¨³�¦�°³�·�·�����́ª��-CH2COOH-�¤µÁ�ºÉ°¤�n°EDTA ­µ¤µ¦��́�
�´�°°��·Á��Â¨³Å�Ã�¦Á��Å�o����ÎµÂ®�n���́�Ã�¦�­¦oµ��¸ÉÂ­�� 
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£µ¡�̧É������Ã�¦�­¦oµ��°��EDTA 

  �¹�Â¤o�³¡�ªnµ¤¸���¦¼�Â���°�Á�¨º° EDTA �º°�Calcium,�Disodium,�Magnesium Â�nÄ�
�o°��¨µ��¨´�¡�¤¸Á¡¸¥��Na2EDTA Â¨³�CaNA2EDTA Á�nµ�́Ê��Magnesium EDTA­µ¤µ¦�Á�¦̧¥¤
Å�oÁ°��µ��µ¦�­¤�Magnesium Â¨³­µ¦¨³¨µ¥�Na2EDTA 
  Ä��¦³Á�«Å�¥¤¸�µ¦Ä�o�´Ê��Na2EDTA Â¨³�CaNA2EDTA Ä�­�µ�¡¥µ�µ¨�nµ��Ç��´Ê�­°�
��·�­µ¤µ¦��́��´�­µ¦Ã¨®³®�́�Å�o�̧Â¨³¤¸�¦³­·��·£µ¡Á�nµ�´�Ä��µ¦�´�­µ¦¡·¬Ã¨®³®�́�°°�
�µ�¦nµ��µ¥�°¥nµ�Å¦�È�µ¤Á�ºÉ°��µ��Na2EDTA ­µ¤µ¦��´� Calcium�°°��µ�¦nµ��µ¥Å�o��¹�­µ¤µ¦�
�Îµ¤µÄ�oÄ��µ¦Â�o�{�®µÁ¦ºÉ°�Á­o�Á¨º°�Â�È��́ªÅ�o�oª¥Â�n�È¡��{�®µ�oµ�Á�¸¥��¸É­¼��ªnµÂ�� 
CaNA2EDTA��oª¥ 
  �µ¦Ä®o EDTA �́Ê�­µ¤µ¦�Ä®oÅ�o�´Ê��µ�Á­o�Á¨º°���µ��µ��¦ª¤�¹��µ¦Ä®o�CaNA2EDTA�
�µ��ªµ¦®�́��Â�n°¥nµ�Å¦�È�µ¤¡�ªnµ�µ¦Ä®o�µ�Á­o�Á¨º°�Á�}�ª·�¸�µ¦�¸É�̧�¸É­»���µ¦�¸�Á�oµ�¨oµ¤Á�ºÊ°
�º°ªnµÁ�}��o°®oµ¤Á�ºÉ°��µ�°µ��ÎµÄ®o�·ª®�́�¤¸�µ¦°́�Á­�Â¨³Á�È��ª�Å�o¤µ��­nª��µ¦Ä®o�µ��µ�
¡�ªnµ­µ¤µ¦��¼��¹¤Å�o¦µª¦o°¥¨³��-��Â¨³�¸É�nµ­�Ä��º°¤¸¦µ¥�µ��µ¦«¹�¬µÄ®¤n�Ç�®¨µ¥�·Ê��¸ÉÂ­��
Ä®oÁ®È�ªnµ��µ¦Ä®o�µ��ªµ¦®�́�¤¸°́�¦µ�µ¦�¼��¹¤�¹�¦µª¦o°¥¨³����Â¨³�¼o�iª¥�Îµ�ª�¤µ�¡�ªnµ�µ¦
Ä®o�CaNA2EDTA��oª¥�́ªÁ°��nµ��µ��ªµ¦®�́�­µ¤µ¦��ÎµÅ�o�nµ¥Â¨³�¨°�£́¥�Â�nÄ��µ¦«¹�¬µ�̧ÊÁ¦µ
�³Á�o�Ä�Á¦ºÉ°��µ¦Ä®o�µ�Á­o�Á¨º°�Á�}�®¨´� 
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2.4.2 �µ¦�ÎµEDTA ¤µÄ�oÄ��µ��¨·�·� 
  Ä��µ��¨·�·��EDTA Chelation ¤´��·¥¤Ä®o�µ�Á­o�Á¨º°���¹É�Å�o¦́��µ¦¥°¤¦́��µ��United 
States Food and Drug Adminstration �US FDA��¤µ�́Ê�Â�n�e�����s�ªnµ�¨°�£́¥Â¨³¤¸�¦³­·��·�¨Ä�
�µ¦�Îµ�́�­µ¦¡·¬Ã¨®³®�́�°°��µ�¦nµ��µ¥Ã�¥Á�¡µ³�³�´Éª�Â¨³�µ�®¨´��µ��¸ÉÅ�oÁ�¥Â¡¦nÄ� 
Martindale; CaNa2EDTA Å�o¦́��µ¦¥°¤¦́�Ä��µ¦¦́�¬µ�lead poisoning Â¨³�Na2EDTA Å�o¦́��µ¦
¥°¤¦́�Ä��µ¦¦́�¬µ hypercalcemia Â¨³�digitalis arrthymias�Ä��µ¦�Îµ�¸Á¨�´É��Îµ�´��ª¦�¼Ä�Á¦ºÉ°��
°µ¥»�¼oÁ�oµ¦́��µ¦�Îµ�¸Á¨�´É��Îµ�´���ÊÎµ®�́��Á¡«�Â¨³�¸É­Îµ�´��º°��nµcreatinine clearance Á¡ºÉ°Ä�oÄ��µ¦
�Îµ�ª�®µ�¦·¤µ��°��EDTA �¸ÉÁ®¤µ³­¤ 
  Half-life �°��('7$�°¥¼n�¸É�¦³¤µ�������´ÉªÃ¤��EDTA Á�}�­µ¦�¸ÉÅ¤n­³­¤Ä�¦nµ��µ¥Ã�¥
°µ�¤¸Á¡¸¥���-�����¸É¥´�®¨�Á®¨º°Ä�¦nµ��µ¥Ä������´ÉªÃ¤�Â¦��EDTA �³­µ¤µ¦��´�Å�oÁ�¡µ³­µ¦
Ã¨®³°·­¦³�¸É°¥¼nÄ��¦³Â­Á¨º°�®¦º°Á�ºÊ°Á¥ºÉ°�¸É­µ¤µ¦��nµ�Á�oµÅ�Å�o�EDTA �³Å¤nÁ�oµ­¼n�¦³�ª��µ¦ 
metabolized Ä�¦nµ��µ¥Â¨³Å¤n�nµ�Á�¨¨rÁ¤¤Á�¦� 95���°�EDTA��³�nµ��µ�Á¨º°�Â¨³�¼��Îµ�́�
°°��nµ��µ�Å�Ä�¦¼��{­­µª³Ä���³�¸É°̧��5���³�´�°°��nµ��µ��́� 
  �°��µ��̧Ê¥´�¡�ªnµ¤¸�{��́¥�µ�°¥nµ��¸É­n��¨�n°�µ¦Á�·�¡´��³¦³®ªnµ��EDTA�Â¨³­µ¦Ã¨®³
®�́���¨nµª�º° Affinity, pH, �nµ�ªµ¤Á�o¤�o��°�­µ¦Ã¨®³, £µª³Âª�¨o°¤��Ä�®¨°���¨°�®¦º°
£µ¥Ä�¦nµ��µ¥¤�»¬¥r� 

2.4.2.1 Affinity 
   ®µ�°¥¼nÄ�£µª³�¸É¤¸Å°°°�Ã¨®³�¸É¤¸�nµ�Affinity ­¼��ªnµ�EDTA �³Å¤n�́��´�Å°°°��¸É¤¸
�nµ�ÉÎµ�ªnµÂ¨³�́��´�Å°°°��¸É¤¸�nµ�affinity ¤µ��ªnµ�Ä��µ���·�«µ­�¦rÄ�o�nµ�(TXOLEULXP�&RQVWDQW�
�Ks��Á�}��nµ�$IILQLW\��°�Å°°°�Ã¨®³�Ã�¥�´ÉªÅ��³�Îµ�ª�°¥¼nÄ�¦¼��nµ�/RJ�.�Â¨³¥·É�¤¸�nµ�K ¤µ�
�È�³¥·É�¤ ̧affinity�­¼� 
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�µ¦µ��̧É���� �LQ�Ytro Stability Constants of Several Cations with EDTA 

Cation Ks as Log�Ks� Cation Ks as Log�Ks� 
Cr2� >26 Cd2� 16�5 
Fe3� 25�1 Co2� 16�3 
Hg2� 21�8 Al3� 16�1 
Cu2� 18�8 Fe3� 14�3 
Pb2� 18�5 Mn2� 13�7 
Ni2� 18�0 Ca2� 10�7 
Zn2� 16�5 Mg2� 8�7 

Á¦̧¥�¨Îµ�́�Á­�¸¥¦¤µ�Å��o°¥Å�o�́��̧Ê 
Cr2�> Fe3�> Hg2�> Cu2�> Pb2�> Ni2�>Zn2�> Cd2�>Co2�>Al3�>Fe3�>Mn2�>>Ca2�>Mg2� 
2.4.2.2 pH 

   ­µ¦�¦³�°�¦³®ªnµ��('7$-Ã¨®³��³Á­�¸¥¦¤µ��¹Ê�®µ��nµ�S+�Á¡·É¤�¹Ê���¤¸�ªµ¤Á�}�
�nµ�Á¡·É¤�¹Ê���Á¦µ�ª¦¡¥µ¥µ¤�ÎµÄ®o�EDTA ¤¸�µ¦�́��´�Ã¨®³�¸ÉÁ­�¸¥¦Ä®o¤µ�Á�ºÉ°��µ���·�·¦·¥µ
�́��¨nµª­µ¤µ¦��¨n°¥®¨»�Å�oÁ�n��´���µ¦�Îµ�{­­µª³Ä®oÁ�}��nµ����oª¥�µ¦¦́��¦³�µ� alkalinizing 
agents��°µ�Á�}�°̧��µ�®�¹É��¸É�nª¥�ÎµÄ®o¤¸�ªµ¤¤´É�Ä�Ä��µ¦�´�°°��°�­µ¦�¦³�°��EDTA-Ã¨®³
Â¨³Á¡ºÉ°�j°��´�Å��µ��ªµ¤Á­¸¥®µ¥�¸É°µ�Á�·��¹Ê��µ��µ¦®¨»��°�Ã¨®³Ã�¥Å¤n�µ��·�Ä�¦³®ªnµ�
�nµ���ª��µ¦�¦°��¸ÉÅ� 

2.4.2.3 �nµ�ªµ¤Á�o¤�o��°�­µ¦Ã¨®³ 
   �{��́¥°̧��o°®�¹É��º°Á¦ºÉ°��ªµ¤Á�o¤�o��°�­µ¦�Ä��µ��¦��oµ¤�´�Á¦ºÉ°� affinity �º°�Â¤o
­µ¦¤¸�affinity��ÉÎµÂ�n®µ�¤¸�ªµ¤Á�o¤�o�­¼��È­µ¤µ¦�Â���¸ÉÃ¨®³�¸É¤¸ affinity ­¼�Â�n¤¸�ªµ¤Á�o��o��ÉÎµ
Å�o�µ�­nª� 

2.4.2.4 £µª³Âª�¨o°¤��Ä�®¨°���¨°�®¦º°£µ¥Ä�¦nµ��µ¥¤»�¬¥r� 
   �ªµ¤­µ¤µ¦�Ä��µ¦�́��°��('7$��´�Å°°°�Ã¨®³¤¸�ªµ¤Â���nµ��´�¦³®ªnµ�Ä�
®¨°���¨°�Â¨³Ä�¦nµ��µ¥¤�»¬¥r��nµ�stability constant Ä�®́ª�o°�n°�®�oµ�́Ê��³Ä�oÅ�oÄ��¦�¸�¸É
°¥¼nÄ�£µª³�¸ÉÅ¤n¤¸�µ¦�¼�Â¥n��́��µ�­µ¦°ºÉ��Ç��oª¥�Ä�¦nµ��µ¥¤�»¬¥r¤¸¨·Â���r�¦¦¤�µ�·¤µ�¤µ¥Á�n��
Ã�¦�̧��metalloenzyme�®¦º°�Ã�¦�̧���­n��nµ��Ç�Á�n��transferring Â¨³�ceruloplasmins�Ã�¥¨·Â���r
�¦¦¤�µ�·Á®¨nµ�̧Ê�³Á�}�Â¥n��́��´�Å°°°�Ã¨®³Ä��¦³Â­Á¨º°��Â¨³�EDTA Å¤n­µ¤µ¦�Á�oµÅ�Â¥n�
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Å�o��µ�¦µ¥�µ��µ¦«¹�¬µ�°��ACAM Ä�¦nµ��µ¥¤�»¬¥r�¡�ªnµ�EDTA �³Á�}��Chelator�¸É�̧­Îµ®¦́�
°³¨¼¤·Á�̧¥¤,�Â��Á¤¸¥¤,Ã��°¨���°�Â��,�Á®¨È�,�Â¤��µ�̧­,��·�Á�·¨, �³�´Éª��Ã�¥Á�¡µ³Ä��¦³�¼��
Â¨³­´��³­¸�Â�nÅ¤n­µ¤µ¦��´���¦°�Å�o 

2.4.3 �¨�°��EDTA 
2.4.3.1 �¨�µ��¦� 
�́� positive charged metals�Â¨³�´�­µ¦¡·¬Á®¨nµ�́Ê�°°��µ�¦nµ��µ¥�Ä�­nª��Na ®¦º°�

Mg EDTA ¥´�Á�ºÉ°ªnµ¤¸�¦³Ã¥��r�¸É­Îµ�´�Ä�Â�n¨��¦·¤µ�Â�¨Á�¸¥¤�¸ÉÁ�·�Ä�¦nµ��µ¥Â¨³¤¸�µ¦­³­¤
Ä�°ª́¥ª³�¸­Îµ�´��nµ��Ç�°́�Á�}��{��́¥®�¹É��°��µ¦Á�·��arteriosclerosis 

2.4.3.2 �¨�µ�°o°¤ 
1. Á�}�­µ¦�oµ�°�»¤¼¨°·­¦³�¸É¤¸�¦³­·��·£µ¡­¼�     
2. ¨� lipid peroxidation���́��IUHH�FRSSHU�DQG�LURQ�    
3. ¨��SODWHWOHW�DJJUeJDWLRQ��´Éª�¦µª      
4. ¨��R[LGL]HG�PHWDOV        
5. ¢g��¢¼�metallo-enzyme systems       
6. ¥´�¥´Ê��antibody production       
7. �¦³�»o� cyclic AMP 

2.4.3.3 �o°®oµ¤       
1. ®�·��o°� 
2. Å�ªµ¥ 
3. Â¡o�EDTA 

2.4.3.4 �¨�oµ�Á�¸¥� 
1. £µª³�Hypocalcemia��°µ�µ¦�µ¦°��µ��¦¼o­¹��¨oµ¤Á�ºÊ°Á�¦È� 
2. £µª³�Hypoglycemia��°µ�µ¦Ä�­´ É��¤º°Å¤o­´É��ª·�Áª¸¥�«¸¦¬³�Á®�ºÉ°°°�

�¦³­´��¦³­nµ¥ 
3. £µª³�Hypotension��°µ�µ¦®�oµ¤º��Á®¤º°��³Á�}�¨¤ 
4. £µª³�Systemic Reactions��°n°�Á¡¨¸¥��ª�Á¤ºÉ°¥�¨oµ¤Á�ºÊ°��¦³®µ¥�ÊÎµÁ¡·É¤�¹Ê��

­´É�Â¨³�ª�«¸¦¬³ 
 
5. Dermatitis���ºÉ�Â¡o�·ª®�́� 
6. °ºÉ��Ç�Á�n���¨ºÉ�Å­o�°µÁ�̧¥���nµ¥Á®¨ª�Á�}��o� 
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2.5 Â�ª�µ��µ¦�Îµ�¸Á¨�́��Îµ�́�Ä��µ�� ·̈�·� 

  ­µ¤µ¦�­¦»�­·É��¸É�ª¦�Îµ�¹��¹�Ä��µ¦�Îµ�¸Á¨�´É��Îµ�´���́��̧Ê 

1.  �¼o�ª¥  

2. �­¼�¦�¸ÉÄ�oÄ��µ¦�Îµ�¸Á¨�´É��Îµ�´� 

3. ��µ¦�¦·�µ¦��ªµ¤¡¦o°¤�Â¨³¤µ�¦�µ¦Á­¦·¤�nµ��Ç 

2.5.1 �¼o�iª¥ 
2.5.1.1 �¼o�iª¥�¸ÉÁ®¤µ³Ä��µ¦¦́�¬µ�oª¥�¸Á¨�´É��Îµ�´� 

 ACNEM°Å�o�ÎµÂ��Ã¦��¸É­µ¤µ¦�¦́�¬µÅ�o�¨�̧�oª¥�µ¦Ä�oª·�¸�¸Á¨�´É��Îµ�´��́��̧Ê� 
1. Ã¦�®́ªÄ�Â¨³®¨°�Á¨º°� 
2. Á�µ®ªµ�Â¨³£µª³Â�¦��o°��µ�Á�µ®ªµ� 
3. Angina        
4. Diabetic retinopathy     
5. ®́ªÄ�Á�o��·��́ª®ª³     
6. Porphyria     
7. �ªµ¤�́�Ã¨®·�­¼�     
8. Macular degeneration    
9. Å�¤´�Ä�Á¨º°�­¼�      
10. Scleroderma      
11. �µ¦Å®¨Áª̧¥�Á¨º°�Å¤n�̧     
12. Wegener�s Granulomatosis    
13. Leg Ulceration       
14. �·ÉªÄ�Å�     
15. Gangrene      
16. Isotope poisoning    
17. Intermittent claudication     
18. Tinnitus       
19. Ã¦�­³Á�È�Á�·�      
20. Ã¦��oµ�®¤»�    
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21. °µ�µ¦�µ��ªµ¤�¦µ     
22. Ã¦��o°°́�Á­�    
23. ­µ¦¡·¬Ã¨®³®�́�Á�·�     
24. Ã¦��o°¦¼¤µ�°¥�r     
25. Multiple Chemical Sensitivity    
26. Fibromyalgia 

  �°��µ��̧Ê�Ä��¼o�¸É¤¸�ªµ¤Á­¸É¥�Ä��µ¦Á�·�Ã¦�®¨°�Á¨º°�Â¨³®́ªÄ��®¦º°�¤¸�¦³ª́�·Ä�
�¦°��¦́ªÁ�}�Ã¦�®́ªÄ�Â¨³®¨°�Á¨º°��ÈÁ�}��¼o�¸É�ª¦�³Å�o¦́��µ¦�Îµ EDTA �¸Á¨�´�Á¡ºÉ°�j°��´�
�n°�Á�·�Ã¦��Ã�¥�´ÉªÅ�¤´�¡�­µ¦¡·¬Ã¨®³®�́�Å�o�n°¥Ä��¼o�¸É°µ«´¥Ä�Á¤º°��¸É¤¸°»�­µ®�¦¦¤�Â�n
­nª�Ä®�n¤´�¤¸°µ�µ¦Å¤nÁ�n��´�Á¡¦µ³­µ¦�́��¨nµª�³�n°¥�Ç�­³­¤°¥nµ��oµ�Ç�°¥nµ�Å¦�È�µ¤Á®�»�¨�¸É
�ª¦�Îµ�¸Á¨�´É�Á�}��µ¦�j°��´��́Ê�Á¡¦µ³­µ¦¡·¬Ã¨®³®�́��́Ê��³�n°¥�Ç��¦³�»o��¦³�ª��µ¦Á�·�Ã¦�Ä��
¦³�́�Ã¤Á¨�»¨�Â¨³�Á�·��µ¦�Îµ�µ��°�Á�¨¨r�·����·�°µ��³�ÎµÅ�­¼n£µª³Á�È��iª¥Á¦ºÊ°¦́�Å�o�®¦º°�
Á­¸¥�¸ª·�Å�o 
  °�¹É��¼o�¸ÉÁ�oµ¦́��µ¦�Îµ�´��ª¦Á�}��¼o�¸ÉÅ¤n¤¸�o°®oµ¤Ä��µ¦�Îµ�¸Á¨�´É��Îµ�´���¨nµª�º° Å�ªµ¥�Â¡o�
EDTA ®¦º°�­�¦̧�¸É�́Ê��¦¦£r 

2.5.1.2 �µ¦�¦³Á¤·��¼o�iª¥�n°�Á�oµ¦́��µ¦�Îµ�¸Á¨�´É��Îµ�´� 
1. �´��¦³ª́�·�µ¦Á�È��iª¥�¥µ�¸ÉÄ�o®¦º°ª·�µ¤·��£µª³£¼¤·Â¡o®¦º°­µ¦�¸ÉÂ¡o��¦³ª́�·

�µ¦Á�È��iª¥Ä�°�̧�¦ª¤�¹��¨�µ¦�¦ª�Á¨º°�Ä�°�̧��lifestyle�°µ�¸¡��ªµ¤Á�¦̧¥��°µ®µ¦��»®¦̧É�Á®¨oµ�
�µ¦�°�®¨´��­£µ¡Âª�¨o°¤� 

2. �¦ª�¦nµ��µ¥°¥nµ�¨³Á°̧¥�� 
3. Á�µ³Á¨º°�­n��¦ª��µ�®o°���·�´�·�µ¦��¦³�°��oª¥ 

1) �µ¦�Îµ�µ��°�Å�    
2) Creatinine ; 24 hour creatinine clearance    
3) �µ¦�¦ª��ªµ¤­¤�¼¦�r�°�Á¨º°�   
4) Hb, Hct, ferritin, B12, folate 
5) �¦ª��µ��¸ªÁ�¤ ̧     
6) liver function test, electrolytes, Zn, Mg, G-6-PD  
7) �¦ª�®́ªÄ�     
8) HDL�LDL, TG, Lipoprotein a, CRP, Homocysteine, Fibrinogen 
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2.5.2 ­¼�¦�̧ÉÄ�oÄ��µ¦�Îµ�¸Á¨�´É��Îµ�´�� 
Ã�¥¤¸­·É��¸É�ª¦�Îµ�¹��¹�Ä�Á¦ºÉ°��nµ��Ç��́��̧Ê 

1. �oµ��safety and comfort  
1) Osmolarity and Tonicity  
2) pH�°�­µ¦¨³¨µ¥�¸ÉÁ®¤µ³­¤ 

2. �oµ��Effectiveness and Safety     � 
1) ��·�Â¨³�¦·¤µ��Chelating agent �¸ÉÁ®¤µ³­¤  
2) ��·�­µ¦Â¨³ª·�µ¤·��nµ��Ç��¸É�ª¦Å�o¦́� 
3) �µ¦�Îµ�Alkalinizing urine �pH > 7���� 

  �µ��µ¦«¹�¬µÁ�¸É¥ª�´��µ¦Ä®o­µ¦¨³¨µ¥�µ�Á­o�Á¨º°��́Ê��¡�ªnµ��µ¦�j°��´��µ¦¦³�µ¥Á�º°�
�°�Á­o�Á¨º°���Vein Irritaion��¤¸�{��́¥�nµ��Ç��¸ÉÁ�¸É¥ª�o°��́��̧Ê��Reich, Poo & Sugita, 2001� 

1. osmolarity and Tonicity   
2. pH    
3. Site of injection  

  Ä������·�³¡�ªnµÁ¨º°�¤¸�nµ�RVPRODULW\�°¥¼n¦³®ªnµ�����-�����mOsm�L ­µ¦¨³¨µ¥�¸ÉÁ�}��
+\SRWRQLF�VROXWLRQV��³¤¸�nµ�RVPRODULW\��o°¥�ªnµ�����mOsm�L ­nª�­µ¦�¸ÉÁ�}��Hypertonic 
solutions �³¤¸�nµ¤µ��ªnµ�375 mOsm�L �Metheny��2000� 
  �µ��Infusion Nursing Standards of Practice Â�³�Îµªnµ­µ¦¨³¨µ¥�¸É¤¸�nµ�osmolarity
¤µ��ªnµ��00 mOsm�L��pH �ÉÎµ�ªnµ�5 ®¦º°¤µ��ªnµ�9�Å¤nÁ®¤µ³Ä��µ¦Ä®o�µ��pheripheral 
administration���Infusion Nurse Society��200�� 
  �µ��µ¦«¹�¬µ�´�­´�ªr��¨°��¹��¨�°��nµ�pH Â¨³�Osmolarity��n°£µª³�µ¦°́�Á­��°�Á­o�
Á¨º°�Á¤ºÉ°Ä®o­µ¦¨³¨µ¥�¸É����´ÉªÃ¤��µ�Á­o�Á¨º°�­nª��¨µ¥��peripheral vessles��Å�o�¨��́��̧Ê 

1. Á¦ºÉ°� pH 
1) pH 4.5 �ÎµÄ®oÁ�·�£µª³®¨°�Á¨º°�°́�Á­���Phlebitis��¦»�Â¦��¸É¦³�́��100% 
2) pH �����ÎµÄ®oÁ�·�£µª³®¨°�Á¨º°�°́�Á­��o°¥�¹��µ��¨µ��¸É¦³�́��50% 
3) pH �����ÎµÄ®oÁ�·�£µª³®¨°�Á¨º°�°́�Á­��o°¥���% 
4) pH 6.5Å¤n¡��µ¦Á�·��ªµ¤Á­¸¥®µ¥�n°®¨°�Á¨º°�°¥nµ�¤¸�́¥­Îµ�´� 
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2. Á¦ºÉ°��Osmolarity 
1) £µª³Á­¸É¥��n°�µ¦°́�Á­��°�®¨°�Á¨º°���phlebitis�� Á�·��o°¥�¸É­»�Á¤ºÉ°�

osmolarity�ÉÎµ�ªnµ�����mOsm/L 
2) £µª³Á­¸É¥��n°�µ¦°́�Á­��°�®¨°�Á¨º°���phlebitis��Á�·��µ��¨µ�Á¤ºÉ°�

osmolarity°¥¼n¦³®ªnµ�����-����mOsm/L 
3) £µª³Á­¸É¥��n°�µ¦°́�Á­��°�®¨°�Á¨º°���phlebitis��Á�·�Å�o¤µ�Á¤ºÉ°�osmolarity

­¼��ªnµ�����mOsm/L 
  ­nª�°̧��{��́¥®�¹É��¸É­Îµ�´��º°�Blood flow �¦·Áª��¸É¤¸�µ¦Â��Á�È¤�®µ�Á�}��¦·Áª� small 
pheripheral vein �¸É¤¸Blood flow �ÉÎµ��ªµ¤­µ¤µ¦�Ä��µ¦Á�º°�µ��°�Á¨º°��n°��oµ��o°¥��́��́Ê��µ¦
Ä®o­µ¦�¸ÉÁ�}��hypotonic Â¨³ hypertonic solution Â¨³�¤¸�ªµ¤Á�}��¦�®¦º°�nµ�­¼��³�ÎµÄ®o�ª�Â¨³
¦³�µ¥Á�º°��¦·Áª��¸ÉÂ��Á�È¤Å�o�Ä���³�¸É�µ¦Ä®oÂ��¨¹�®¦º°�FHQWUDO�line�Á�n��Subclavian catheter 
¤¸�%ORRG�IORZ�­¼�Á�¸¥�Á�nµ�´��FDUGLDF�RXWSXW��́��́Ê�Â¤o�µ¦Ä®o­µ¦¨³¨µ¥�total parenteral nutrition 
�Osmolality> 2000 mOsml�kg� �È�³Á�·��µ¦Á�º°�µ��´��¸Â¨³Å¤n¤¸�µ¦¦³�µ¥Á�º°�Á­o�Á¨º°�Á�·��¹Ê� 
  Ä��µ¦�Îµ�¸Á¨�´É��Îµ�´���Îµ�ª���·�­µ¦�nµ��Ç��n°��oµ��o°¥��nµ�ªµ¤Á�o¤�o�Ä¤n­¼�¤µ��́��
osmolarityÅ¤nÅ�o­¼�¤µ�Á¤ºÉ°Á�¸¥��´��TPN �¹�­µ¤µ¦�Ä®o�µ� pheripheral Å�o�Â�nÄ��µ�­¼�¦
Ã�¥Á�¡µ³Ä�­¼�¦�°� CMAT �¸É¤¸�o°ª·¡µ�¬rÄ��oµ��ªµ¤�ª��n°��oµ�¤µ��°µ�¥´�¤¸�nµ�osmolarity
Â¨³�nµ�pH �¸É¥´�Å¤nÁ®¤µ³­¤��¹É�Ä��µ¦«¹�¬µ�̧Ê�³Å�o¤¸�µ¦�o��ªoµÂ¨³¡´��µ�n°Å� 
  Ä��oµ���·�­µ¦Â¨³ª·�µ¤·��nµ��Ç��¸É�ª¦Å�o¦́��́Ê�¡�ªnµÄ�­¼�¦�µ¦�Îµ�¸Á¨�´É��Îµ�´��³
�¦³�°�Å��oª¥­nª��¦³�°�­Îµ�´���́��̧Ê��Ä�Â�n¨³�¦³Á�«�³¤¸­¼�¦�µ¦Ä�o�¸É�¨oµ¥�¨¹��´�Á�}�
­nª�Ä®�nÂ�n¤¸¦µ¥¨³Á°̧¥��µ�°¥nµ��¸ÉÂ���nµ��´�� 

1. 250-350 cc of 5��dextrosewater�®¦º°�NSS Á¡ºÉ°Á�}��́ª�Îµ¨³¨µ¥�Ã�¥�´Ê��¼nÁ�}�
­µ¦ Isotonic Â¨³¡�ªnµ�5��dextrose water ¤¸�nµÁ�}��¦��pH 4�8 ­nª� NSS ¤¸�nµÁ�}��¦�Á¨È��o°¥�
pH 6�0��Alexander & Corrigan,����� 

2. 1�0-3g ofNa2EDTA ®¦º°�CaNA2EDTA�Á¡ºÉ°Á�}�­µ¦®¨´�Ä��µ¦�Îµ�́�­µ¦¡·¬Ä�
¦nµ��µ¥ 

3. ���-�g of Vitamin C �Ascorbic Acid or Sodium Ascorbate��Á¡ºÉ°Á�}��́ª�oµ�°�»¤¼¨
°·­¦³�Ã�¥¡�ªnµ�Sodium Ascorbate �����ml in 100 ml��1 �ª�¤¸­nª��¦³�°���́��̧Ê 

1) Ascorbic Acid 25 g    
2) Sodium EDTA 100 mg 
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3) Sodium Metabisulfite 250 mg   
4) Sodium Hydroxide 5�6 g  

­Îµ®¦́��Ascorbic acid �́Ê�¡�ªnµ¤¸�nµ�ªµ¤Á�o¤�o��º°�Ä�Â�n¨³ 2 ml ¤¸�Ascorbic Acid 
500 mg 

4. ��ccof Vitamin B6 Á¡ºÉ°�j°��´��¨�oµ�Á�¸¥��µ��¸Á¨�´É��¸É°µ��ÎµÄ®oÁ�·��H[IROLDWH�
GHUPDWLWLV� 

5. �-��cc of Vitamin B complex Á¡ºÉ°�nª¥Ä��µ¦�Îµ¦»�¦nµ��µ¥ 
6. �-��cc of 50�MgSO4Á¡ºÉ°�nª¥Ä�Á¦ºÉ°��µ¦�Îµ�µ��°�®́ªÄ��¨�°µ�µ¦�ª��¦·Áª��¸É

�¸�Ã�¥Á¤ºÉ°¨³¨µ¥�ÊÎµ�³¤¸§��·ÍÁ�}��¦�Á¨È��o°¥�pH �¦³¤µ��6�0 
7. alkalinizer agents Á�n��Sodium Bicarbonate �¹É�°µ�°¥¼nÄ�¦¼��°��µ¦Á�oµÁ­o�Á¨º°��

Á�n��7�5��NaHCO3®¦º°�µ¦¦́��¦³�µ�Á¡ºÉ°�nª¥Ä��µ¦�¦́�­¤�»¨�¦�-�nµ�Ä�­¼�¦��¦́�­£µ¡Ä®o
¦nµ��µ¥¤¸�ªµ¤Á�}��nµ�Á®¤µ³Â�n�µ¦�´�­µ¦¡·¬��j°��´�Å��Â¨³�j°��´��µ¦���³�°��°� EDTA 
Ä�Å���Á�ºÉ°��µ�¦nµ��µ¥Á¦µ¤¸¦³���´¢Á¢°¦r�°¥�¦´�­¤�»¨�nµ�pH Ä�Á¨º°�Ä®o°¥¼nÄ�¦³�´��¸É
Á®¤µ³­¤�����-�����Ã�¥¦nª¤�´��µ¦�Îµ�µ��°�Å���́��́Ê�®µ��µ¦Ä®o­µ¦¨³¨µ¥¤¸�ªµ¤Á�}��¦��
¦nµ��µ¥�³¡¥µ¥µ¤�ª��»¤ pH Ä�Á¨º°�Â¨³�ÎµÄ®oÁ�·��ªµ¤Á�}��¦�Ä��{­­µª³�°́�°µ��ÎµÄ®oÁ�·�
�µ¦���³�°��°��EDTA Ä�Å�Â¨³�Îµ°́��¦µ¥�n°Å�Å�o��¹��o°�¤¸�ªµ¤¡¥µ¥µ¤�ÎµÄ®o�{­­µª³¤¸
�ªµ¤Á�}��nµ�Á¡ºÉ°�j°��´�°́��¦µ¥�¸É°µ�Á�·��´�Å�Å�o���¹É�Ä�¦¼��°��µ¦�oµ�µ�Á­o�Á¨º°�®µ�Ä­n¤µ�
Á�·�Å��È°µ��ÎµÄ®oÁ�·�£µª³¤¸�osmolarity­¼�Â¨³�ª�Á­o�Å�oÁ�n��´���́��́Ê�Ä�­¼�¦�°�°°­Á�¦Á¨¸¥�¹�
Ä�oª·�¸�µ¦¦́��¦³�µ�oral alkalinizing agents Â�� 

2.5.3 Oral Alkalinizing Agents 

  Á�}�­·É��¸É­Îµ�´�¤µ�Ä��µ¦�Îµ£µª³�{­­µª³Ä®oÁ�}��nµ�Ä�¦³®ªnµ��¼o�iª¥Á�oµ¦́��µ¦�Îµ 
�¸Á¨�´É��Îµ�´��Á¡ºÉ°��¦́�¬µ¡´��³¦³®ªnµ��Ã¨®³-EDTA Á¤ºÉ°�Îµ¨´��nµ��µ¦�¦°��µ�®�nª¥Å���́��́Ê�
­µ¦�¸É�ÎµÄ®o�{­­µª³Á�}��nµ��¹��́�ªnµ¤¸�ªµ¤­Îµ�´�¥·É�Ä��µ¦���j°�Å���¹É�¤¸�Îµ®�nµ¥¤µ�¤µ¥®¨µ¥
¥¸É®o°Ä��¨µ�¦oµ��oµ°°­Á�¦Á¨¸¥Ä��¼o�iª¥�¸É¤¸�{�®µÁ¦ºÉ°��µ¦�Îµ�µ��°�Å��ª¦Ä�o­µ¦�¸É�ÎµÄ®o
�{­­µª³Á�}��nµ��̧Ê�n°Á�ºÉ°�Å�°̧����ª́�®¨´��µ��Îµ�¸Á¨�´É��Îµ�´���¼o�¸É�³Á�oµ¦́��µ¦�Îµ�¸Á¨�´É��Îµ�´�
�ª¦�ºÉ¤����°��°�­µ¦�¸É�ÎµÄ®o�{­­µª³Á�}��nµ��n°�Á¦·É¤�Îµ�¸Á¨�´É��Â¨³Á¤ºÉ°�Îµ�¸Á¨�´É�Â¨oª�ª¦�ºÉ¤°̧��
���°�Ä��nª���-���´ÉªÃ¤���Hromek, ����� 

°�¹É��µ¦«¹�¬µ�̧Ê�¼oª·�́¥Å�o�Îµ�ENO �¹É�®µÅ�o�nµ¥Ä��¦³Á�«Å�¥¤µÄ�oÁ�}�­µ¦�¸É�ÎµÄ®o
�{­­µª³Á�}��nµ�Á�ºÉ°��µ�­nª��­¤�nµ��Ç�Â¨³�¦·¤µ��sodium bicarbonate¤¸�ªµ¤Ä�¨oÁ�¸¥��´��´�



 

­µ¦�¸É�ÎµÄ®o�{­­µª³�¸ÉÁ�}��nµ��°�°°­Á�¦Á¨¸¥�Á�n��
�́��¸É�³Å�o�Îµ¤µÂ­���́��̧Ê

 
£µ¡�̧É���� �ENO

­nª��¦³�°��°��
1. Sodium Bicarbonate
2. Citric Acid Anhydrous
3. Sodium Carbonate Anhydrous
4. Saccharin Sodium
5. Flavouring and approved colouring

  Total content to 

£µ¡�̧É���� �Ural 

­µ¦�¸É�ÎµÄ®o�{­­µª³�¸ÉÁ�}��nµ��°�°°­Á�¦Á¨¸¥�Á�n��Ural effervescent powder, 
�́��¸É�³Å�o�Îµ¤µÂ­���́��̧Ê 

 

ENO Á�}��oral alkalinizing agents �¸É¡��´ÉªÅ�Ä��¦³Á�«Å�¥

­nª��¦³�°��°��ENO 1 �°� 
Sodium Bicarbonate  1�96 �¦́¤ 
Citric Acid Anhydrous  1�85 �¦́¤ 
Sodium Carbonate Anhydrous  0�43 �¦́¤ 
Saccharin Sodium  0�007 �¦́¤ 
Flavouring and approved colouring 

 4�3 �¦́¤  

 

Ural Á�}��oral alkalinizing agents �¸É¡��´ÉªÅ�Ä��¦³Á�«°°­Á�¦Á¨¸¥
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Ural effervescent powder, Uracol effervescent

�¸É¡��´ÉªÅ�Ä��¦³Á�«Å�¥ 

�¸É¡��´ÉªÅ�Ä��¦³Á�«°°­Á�¦Á¨¸¥ 



 

­nª��¦³�°��Ural effervescent powder
1. sodium bicarbonate 
2. citric acid anhydrous 
3. tartaric acid  
4. sodium citrate anhydrous
Saccharin Total content

£µ¡�̧É������Uracol

­nª��¦³�°��Uracol

1. sodium bicarbonate 
2. citric acid anhydrous
3. tartaric acid  
4. sodium citrate anhydrous 
Total content to  

  ­¼�¦Â¦�Á¦·É¤�°��µ¦�Îµ�¸Á¨�´É��Îµ�´��́Ê��°¥¼n£µ¥Ä�o�µ¦¦·ÉÁ¦·É¤Ã�¥�
Advancement in Medicine
�¦³Á�«°°­Á�¦Á¨¸¥�Ã�¥¤¸­�µ�´��¸É­�Ä�Â¨³Á�d�°�¦¤�oµ��̧Ê�¦·��́��º°�
Nutritional and Environmental Medicine 
Ä®¤n��ACNEM protocol

Ural effervescent powder ���°��   
sodium bicarbonate  1�76  �¦́¤ 
citric acid anhydrous  720  ¤·¨¨·�¦́¤ 

 890  ¤·¨¨·�¦́¤ 
sodium citrate anhydrous  630  ¤·¨¨·�¦́¤ 

Total content to  4  �¦́¤ 

 

UracolÁ�}��oral alkalinizing agents��¸É¡��´ÉªÅ�Ä��¦³Á�«°°­Á�¦Á¨¸¥

Uracol effervescent ���°�  
sodium bicarbonate  1�76 �¦́¤ 
citric acid anhydrous 720 ¤·¨¨·�¦́¤ 

 890 ¤·¨¨·�¦́¤ 
sodium citrate anhydrous  630 ¤·¨¨·�¦́¤ 

 4 �¦́¤  

­¼�¦Â¦�Á¦·É¤�°��µ¦�Îµ�¸Á¨�´É��Îµ�´��́Ê��°¥¼n£µ¥Ä�o�µ¦¦·ÉÁ¦·É¤Ã�¥�American College of 
Advancement in Medicine��ACAMprotocol��Â¨³Å�o¤¸�µ¦Á�¥Â¡¦n­¼n�¦³Á�«�nµ�
�¦³Á�«°°­Á�¦Á¨¸¥�Ã�¥¤¸­�µ�´��¸É­�Ä�Â¨³Á�d�°�¦¤�oµ��̧Ê�¦·��́��º°�

and Environmental Medicine �ACNEM�����Ä��e������Å�o¤¸�µ¦¡´��µ­¼�¦�¸Á¨�´É��¹Ê�
ACNEM protocol��Â¨³��ªµ¤�·¥¤�̧Ê¥´�Å�oÂ¡¦nÁ�oµ¤µÄ��¦³Á�«Å�¥���¦³�´É�¦µª�

20 

    

�¸É¡��´ÉªÅ�Ä��¦³Á�«°°­Á�¦Á¨¸¥ 

American College of 
Â¨³Å�o¤¸�µ¦Á�¥Â¡¦n­¼n�¦³Á�«�nµ��Ç�¦ª¤Å��¹�

�¦³Á�«°°­Á�¦Á¨¸¥�Ã�¥¤¸­�µ�´��¸É­�Ä�Â¨³Á�d�°�¦¤�oµ��̧Ê�¦·��́��º°�Australian College 
Å�o¤¸�µ¦¡´��µ­¼�¦�¸Á¨�´É��¹Ê�

Â¡¦nÁ�oµ¤µÄ��¦³Á�«Å�¥���¦³�´É�¦µª��-���e
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�n°¤µÅ�o¤¸�µ¦�n°�́Ê�­¤µ�¤�µ¦Â¡�¥r�¸Á¨�´É�Å�¥Â¨³¤¸�µ¦�Îµ®��­¼�¦�¸Á¨�´É��°�­¤µ�¤
�µ¦Â¡�¥r�¸Á¨�´É�Å�¥��CMAT protocol�� 

Ä��¸É�̧É�³�°Â­��­¼�¦�µ¦�Îµ�¸Á¨�´É��Îµ�´��°�­¤µ�¤�ACAM �¸ÉÁ�}��o��Îµ¦́�Ä��µ¦�Îµ 
�¸Á¨�´���́��̧Ê 

ACAM protocol �Theodore��1997���As for 3 g of EDTA 
1) sterile water   500 cc  
2) Na2EDTA � g 
3) Procaine HCl 100 mg 
4) Magnesium cholide���g  
5) Heparin  2500 Units 
6) Ascorbate 7 g 
7) KCl   2 mEq  
8) Pyridoxine 100 mg 
9) Thiamine  100 mg 
10) Sodium Bicarbonate 840 mg 
11) Pantothenic acid  250 mg  

2.5.3 �µ¦�¦·�µ¦��ªµ¤¡¦o°¤�Â¨³¤µ�¦�µ¦Á­¦·¤�nµ��Ç 

Á¡ºÉ°�nª¥Ä®o�¦³�ª��µ¦�Îµ�́�­µ¦¡·¬�oª¥�¸Á¨�´É�Å�o�¦³­·��·�¨��¨°�£́¥Â¨³�Îµ¤µ�¹É�
­»�£µ¡�¸É�̧�°µ�·Á�n� 

2.5.3.1 �µ¦Â�³�ÎµÂ�ª�µ��µ¦��·�´�·�́ª�Á�n��°µ®µ¦��µ¦°°��Îµ¨´��µ¥�Á�}��o� 
2.5.3.2 �µ¦¤¸¦³��Á¡ºÉ°Â�oÅ��¨�oµ�Á�¸¥��µ��¸Á¨�´É��¸ÉÁ�·��¹Ê��Á�}��o�� 
2.5.3.3 �µ¦¤¸¦³���µ¦�·��µ¤�¨�¼o�iª¥�¸É�̧�²¨² 
2.5.3.4 �µ¦Ä®oª·�µ¤·�Á­¦·¤��¦³�°��oª¥ 

1. ª·�µ¤·��ÎµÁ�}� 
1) ­´��³­¸����¤·¨¨·�¦́¤�n°ª́��¥�Áªo�ª́��¸É¤µ�Îµ�¸Á¨�´É�  
2) �ÊÎµ¤´��¨µ��-���¦́¤�n°ª́�   
3) ª·�µ¤·�Â¨³Â¦n�µ�»¦ª¤�»�£µ¡­¼��»�ª́� 
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2. ª·�µ¤·�Á­¦·¤�¸É�ª¦¦́��¦³�µ� 
1) Ã�Á°�Å�¤r�·ªÁ�È��70-100 ¤·¨¨·�¦́¤�n°ª́�   
2) ª·�µ¤·��¸¦ª¤��»�ª́�    
3) ­µ¦�oµ�°�»¤¼¨°·­¦³�¸É¤¸�¸¨¸Á�̧¥¤�»�ª́�    
4) ª·�µ¤·��¸��-���¦́¤�n°ª́� 

 

 

 



  
 

 

 
���¸É�� 

¦³Á�¸¥�ª·�¸ª·�́¥ 

3.1 ¦¼�Â���µ�ª·�´¥ 

Á�}��µ¦ª·�́¥Â��£µ��́��ªµ���cross sectional research) Á�·���¨°���experimental study�
Â¨³Á�¦̧¥�Á�¸¥���comparative study) Ä��¨»n¤�µ¦�Îµ�¸Á¨�´��Îµ�´�­°�ª·� ̧ 

3.2 �¦³�µ�¦Â¨³� »̈n¤Á�jµ®¤µ¥�̧ÉÄ�oÄ��µ�ª·�´¥ 

3.2.1 �¦³�µ�¦�̧ÉÄ�oÄ��µ¦ª·�´¥ 
 �»��¨�´ÉªÅ��´Ê�Á¡«®�·�Â¨³�µ¥°µ¥»�́Ê�Â�n�����e�¹Ê�Å��¸ÉÁ�oµ¤µ�Îµ�¸Á¨�´��Îµ�´�Ä��¨·�·� 

Áª��¦¦¤ COMED��¦»�Á�¡¤®µ��¦ 

3.2.2 �¨»n¤�´ª°¥nµ��̧ÉÄ�oÄ��µ�ª·�´¥ 
 ­»n¤�¨»n¤�»��¨�´ÉªÅ�Á¡«®�·�Â¨³�µ¥°µ¥»�́Ê�Â�n�����e�¹Ê�Å��¸É­�Ä�Á�oµ¦́��µ¦�Îµ�¸Á¨�´�

�Îµ�´��oª¥�ªµ¤­¤´�¦Ä�Ä��¨·�·�Áª��¦¦¤�&20('��Îµ�ª��16 ¦µ¥���¸É¦³�́��ªµ¤Á�ºÉ°¤´É�������
Â¨³�ªµ¤�¨µ�Á�¨ºÉ°��¸É¥°¤¦́�Å�o��º°�= ����� 
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3.2.3 �µ¦�Îµ�ª��¨»n¤�´ª°¥nµ� 
�µ�­¼�¦  �­»¤µ¨¸�­·�®�·¥¤�������  

 

  Á¤ºÉ°�� no �  � ��µ��¨»n¤�́ª°¥nµ�    
      Z2

á    �nµ�Zá�¥��Îµ¨´�­°�    
      P    �nµ­´�­nª�Á®�»�µ¦�r�¸ÉÁ�·��¹Ê� 

     Q    �nµ­´�­nª�Á®�»�µ¦�r�¸ÉÅ¤nÅ�oÁ�·��¹Ê��� ���-P  
      d   � �ªµ¤�·�¡¨µ��¸É¥°¤¦́�Å�o 

�µ��¦³­��µ¦�r�¼oª·�́¥¡�ªnµ°́�¦µ�ªµ¤�ª��µ��µ¦Å�o¦́��¸Á¨�´É��Îµ�´�­¼�¦­¤µ�¤�¸Á¨�´É�
Å�¥¦µª���-�1���Îµ®���nµ�d  �0�2 P   

Â���nµÅ�o    no ��1�645�2 ����1����19�     
          ���0�162�2 

        no   15�868  ��·�Á�}�������������Ã�¥�¦³¤µ� 

3.2.4 �µ¦Á¨º°��¨»n¤�´ª°¥nµ� 
Á�}��µ¦­»n¤Á¨º°��¼o�iª¥�´Ê�Á¡«®�·�Â¨³�µ¥°µ¥»�́Ê�Â�n�����e�¹Ê�Å��¸É­�Ä�Á�oµ¦́��µ¦�Îµ  �¸Á¨

�´��Îµ�´�Ä��¨·�·�Áª��¦¦¤ COMED �Îµ�ª������¦µ¥�¸ÉÁ�oµÁ���r�¸É�Îµ®�� 
3.2.4.1 Á���r�µ¦�´�Á¨º°�°µ­µ­¤´�¦Á�oµ¦nª¤Ã�¦��µ¦��Inclusion Criteria�  

1. �¦³�µ�¦�´Ê�®�·�Â¨³�µ¥�¸É¤¸°µ¥»�́Ê�Â�n�����e�¹Ê�Å� 
2. Á�}��»��¨�¸É­¤´�¦Ä�Á�oµ¦nª¤�µ¦«¹�¬µ 
3. Á�}��»��¨�¸É¤¸�nµ�Cr < 1�0 

3.2.4.2 Á���r�µ¦Â¥�°µ­µ­¤´�¦°°��µ�Ã�¦��µ¦ª·�́¥��Exclusion Criteria� 
1. �¼o��·Á­�Á�oµ¦nª¤�µ�ª·�́¥ 
2. ®�·��́Ê��¦¦£r 
3. �¼o�¸É¤¸°µ�µ¦Â¡o 
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3.3 �Îµ�µ¤�µ�ª·�´¥��Research Questions� 

3.3.1 �¦·¤µ��¸É�o°¥�¸É­»��°� sodium bicarbonate �¸É�o°¥�¸É­»��¸ÉÄ�oÄ��µ¦�­¤�´�­¼�¦�¸É
Ä�o�ascorbic acid Á¡ºÉ°Ä®o�EDTA Å¤n���³�°��º°Á�nµÅ®¦n 

3.3.2 °́�¦µ­nª��°�­nª��¦³�°�Ä�­¼�¦�¸Á¨�´��¸É�ÎµÄ®oÅ�o�nµ�S+�Â¨³�2VPRODULW\��¸É
Á®¤µ³­¤Á�}�Á�nµÅ®¦n 

3.3.3 ¦³�́��ªµ¤Á�È��ª��¸ÉÁ�·��µ��µ¦�Îµ�¸Á¨�´��Îµ�´���oª¥­¼�¦ ACNEM Â¨³ CMAT �¸É
¤¸�µ¦�¦́��¦»�Â¨oªÁ�nµ�´�®¦º°Å¤n� 

3.3.4 £µª³�µ¦Á�·��alkalinized urine��µ��µ¦�Îµ�¸Á¨�´��Îµ�´���oª¥­¼�¦�ACNEM Â¨³�
CMAT  �¸É¤¸�µ¦�¦́��¦»�Â¨oªÁ�nµ�´�®¦º°Å¤n� 

3.3.5 ®µ�Å¤n­µ¤µ¦�Á�·�£µª³Á�}��nµ�Ä��{­­µª³Å�o�̧¡°Ä��µ¦�Îµ�¸Á¨�´��Îµ�´��´Ê��µ�
­¼�¦ ACNEM Â¨³�CMAT  �¸É¤¸�µ¦�¦́��¦»�Â¨oª��³¤¸ª·�¸�µ¦Â�oÅ�°¥nµ�Å¦ 

3.4 ­¤¤�·�µ��µ¦ª·�´¥ 

3.4.1 Á�ºÉ°��µ��('7$��³­µ¤µ¦�¨³¨µ¥Å�o�̧Ä�£µª³�¸ÉÁ�}��nµ���́��́Ê�Á¤ºÉ°�Îµ EDTA Â¨³�
EDTA�¸É�­¤­µ¦�nµ��Ç�¤µ¨³¨µ¥Ä��5��dextrose water��¹É�¤¸­£µª³Á�}��¦�°n°��¹��µ�ªnµ�nµ�³
Ä®o�¨��́��̧Ê��Ä��µ�ª·�́¥�̧ÊÄ�o�Na2EDTA���º°��µ¦Ä�o�Na2EDTA°¥nµ�Á�̧¥ª®¦º°�EDTA �­¤�´�­µ¦�¸É
¤¸�ªµ¤Á�}��¦��nµ��Ç�Á�n�Magnesium Sulfate�Â¨³�ascorbic acid °µ��ÎµÄ®o¤¸�µ¦���³�°�Å�oÂ�n
®µ�¤¸�µ¦�­¤sodium bicarbonate Á�oµÅ����¦³�´É��¹�¦³�́��ªµ¤Á�o¤�o�®�¹É��¸ÉÁ®¤µ³­¤�nµ�³Å¤n
¡��µ¦���³�°�Ã�¥�¦·¤µ��́��¨nµª�nµ�³�o°¥�ªnµ°́�¦µ­nª��sRGLXP�bLFDUERQDWH����¤·¨¨·¨·�¦�
�n°�����¤·¨¨·¨·�¦��°��5��dextrose water �¹É�Á�}�­´�­nª�Á�·¤�¸É¤¸�µ¦Ä�o°¥¼n­nª��µ¦�­¤�Na2EDTA�
Â¨³�Magnesium Sulfate�¦nª¤�´��sodium ascorbate �nµ�³Å¤n¡��µ¦���³�°�Á�n��´� 

3.4.2 Ä�­¼�¦�CMAT �nµ�³¤¸¦³�́��°��Osmolarity �¸É­¼�Â¨³�nµ�pH �¸É¥´�Å¤nÁ®¤µ³­¤�¹�
�ÎµÄ®oÁ�·�£µª³¦³�µ¥Á�º°��n°Á­o�Á¨º°�Â¨³Á�·��ªµ¤Á�È��ª��¦·Áª��¸ÉÂ��Á�È¤Å�o��¹É��µ�ªnµ�nµ�³¤µ
�µ��µ¦Ä�o�¦·¤µ��sodium bicarbonate �¸É¤µ�Á�·�Å���́��́Ê�®µ�¤¸�µ¦¨��¦·¤µ��µ¦Ä�o�sodium 
bicarbonate ¨�Ä®oÁ®¨º°Á¡¸¥��¦·¤µ��o°¥�¸É­»��¸É­µ¤µ¦�¨³¨µ¥�EDTAÅ�o�Â¨³°µ�¦nª¤�´��µ¦�¦́�
­nª��­¤�nµ��Ç�Ä�­¼�¦�¸Á¨�´É���È�nµ�³�ÎµÄ®o Osmolarity Â¨³�pH �°�­µ¦¨³¨µ¥�¸ÉÅ�oÁ®¤µ³­¤¤µ�
�¹Ê�Â¨³¨��ªµ¤Á�È��ª��µ��µ¦Ä®o�¸Á¨�´�¨�Å�o 
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3.4.3 Ä��µ¦�Îµ�¸Á¨�´��Îµ�´�¦³®ªnµ��µ¦Ä�o­¼�¦�ACNEM Â¨³�CMAT��¸É¤¸�µ¦�¦́��¦»�
Â¨oª�́Ê��µ�ªnµ�ªµ¤�ª��¸ÉÁ�·��¹Ê��µ��µ¦�Îµ�¸Á¨�´��nµ�³Å¤nÂ���nµ��´��Á�ºÉ°��µ�¤¸¦³�́��°��
Osmolarity Â¨³�pH �¸ÉÁ®¤µ³­¤� 

3.4.4 Ä��µ¦�Îµ�¸Á¨�´��Îµ�´�¦³®ªnµ��µ¦Ä�o­¼�¦�ACNEM Â¨³�CMAT��¸É¤¸�µ¦�¦́��¦»�
Â¨oª�nµ�³�ÎµÄ®oÁ�·�£µª³�alkalinized urine Å�oÄ�¨oÁ�¸¥��´� 

3.4.5 Ä��µ¦�Îµ�¸Á¨�´��Îµ�´��´Ê�­¼�¦ ACNEM Â¨³�CMAT �¸É�¦́��¦»�Â¨oª®µ�Å¤n
­µ¤µ¦�Á�·�£µª³Á�}��nµ�Ä��{­­µª³Å�o�¸¡°��³¤¸�µ¦Ä®o�¼o�iª¥¦´��¦³�µ��ENO �sodium 
bicarbonate ¦¼�Â��¦́��¦³�µ���Á¡·É¤Á�·¤�Á¡ºÉ°Á¡·É¤£µª³Á�}��nµ�Ä�¦nµ��µ¥Â¨³�ÎµÄ®oÁ�·�£µª³Á�}�
�nµ�Ä��{­­µª³Å�o�̧�¹Ê� 

3.5 �´ªÂ�¦�̧É«¹�¬µ 

3.5.1 �́ªÂ�¦�o���º°���·�ª·�µ¤·��¸�¸ÉÄ�o� 
3.5.2 �́ªÂ�¦�µ¤Å�oÂ�n Osmolarity and Tonicity��°�­µ¦¨³¨µ¥, pH �°�­µ¦¨³¨µ¥��

�ªµ¤�ª��µ��µ¦�Îµ�¸Á¨�´�,��µ¦Á�·��alkalinized urine 
3.5.3 �́ªÂ�¦�ª��»¤Å�oÂ�n���·�Â¨³�¦·¤µ��&KHODWLQJ�$JHQW��¹É�Ä��µ¦��¨°��̧ÊÄ�o�

1D�EDTA 

3.6 Á�¦ºÉ°�¤º°�̧ÉÄ�oÄ��µ�ª·�´¥ 

�������°»��¦�rÄ�®o°���·�´�·�µ¦ 
3.6.1.1 �dÁ�����µ����������Â¨³������Å¤Ã�¦¨·�¦ 
3.6.1.2 Á�¦ºÉ°��{~��centrifuge  
3.6.1.3 ®¨°�Ä­n­µ¦��µ����cc, 20 cc 
3.6.1.4 Á�¦ºÉ°�¤º°ª́��nµ�ªµ¤Á�}��¦�-�nµ� � 

����� °»��¦�rÄ��µ¦�Îµ�¸Á¨�´��Îµ�´� 
3.6.2.1 ­µ¥¥µ�¦́�Â����tourniquet)  
3.6.2.2 Á�È¤�¸�¥µ��needle) Á�°¦r�24�¤¸�ªµ¤¥µª�¦³¤µ��1½ �·Êª� 
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3.6.2.3 �»�­µ¥�ÊÎµÁ�¨º° 
3.6.2.4 ­Îµ¨¸�Â¨³�70% Â°¨�°±°¨r 
������� 1D�EDTA���¸É¤¸�µ¦�¦́� pH Ä®oÁ®¤µ³­¤�oª¥ NaOH� �°��New Zealand Â¨³

�°��VOOR Germany  
3.6.2.5 ascorbic acid �µ��¦·¬´��TP drug laboratories  
3.6.2.6 sodium ascorbate��µ��¦·¬´��VOOR Germany 
3.6.2.7 NaHCO3��µ� NIDA    
3.6.2.8 Vitamin B6, B complex �µ��¦·¬´���TP drug laboratories  
3.6.2.9 MgSO4 �µ��¦·¬´��Atlantic  
3.6.2.10 oral alkalinizing agent Ä��µ�ª·�́¥�̧ÊÄ�o�ENO  

3.6.3 °»��¦�r�µ¦�¦ª��ªµ¤Á�}��¦��nµ��°��{­­µª³�  
3.6.3.1 �¦³�l°�Á�È��{­­µª³� 
3.6.3.2 pH indicator paper special indicator  �°���¦·¬´��MERCK Germany �nµ pH  

6�4-8�0 Ã�¥Â�n��nµÂ���́��̧Ê�6�4 � 6�7 � 7�0 � 7�2 � 7�5 � 7�7 � 8�0 -�> 8�0 
3.6.3.3 Strips for Urinalysis �µ��¦·¬´��DIRUI Ã�¥Ä��oµ��°��µ¦ª́� pH �³���Â�n�

Â���́��̧Ê 5�0����������������������������������� 

����� Â��¢°¦r¤�¦³�°��µ¦ª·�´¥  
�¦µ¥¨³Á°̧¥��µ¤£µ���ª�� 

3.6.4.1 Ä��´��¹��o°¤¼¨Ä�®o°���·�´�·�µ¦ 
3.6.4.2 Ä��´��¹��o°¤¼¨�µ��¨·�·� 
3.6.4.3 Á°�­µ¦°�·�µ¥�o°¤¼¨Â¨³�´Ê��°�Ä��µ¦ª·�́¥ 

3.6.5 Á�¦ºÉ°�¤º°Ä��µ¦ª·Á�¦µ³®r�o°¤¼¨� 
Å�oÂ�n��°¤¡·ªÁ�°¦r�Â¨³Ã�¦Â�¦¤�SPSS   
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3.7 ª·�̧�ÎµÁ�·��µ¦ª·�´¥ 

3.7.1 �µ¦�Îµ�·��µ�ª·�´¥Ä�®o°���·�´�·�µ¦ 
3.7.1.1 ®µ�¦·¤µ� sodium bicarbonate �¸É�o°¥�¸É­»��¸É�ÎµÄ®o�EDTA��Ä��µ�ª·�́¥�̧ÊÄ�o�

Na2EDTA��Å¤n���³�°��Ã�¥Ä��µ�ª·�́¥�̧Ê�³Å�o¤¸�µ¦Á�¦̧¥�Á�¸¥��´�¦³®ªnµ��¨·�£́��r�EDTA 
�µ����Â®¨n��¨·��¨nµª�º°�°� New Zealand Â¨³�VOOR Germany ¦ª¤�´Ê�¤¸�µ¦ª́��µ¦���³�°�
Ä���³�¸É¤¸�µ¦Ä�o�EDTA �¸É¦³�́��ªµ¤Á�o¤�o�Â���nµ��´���¨nµª�º°����¦́¤Â¨³������¦́¤��́��́Ê��¹�
Â�n��µ¦��¨°�Á�}�����»���́��̧Ê������»��EDTA VOOR �¸É�¦·¤µ�����¦́¤�(2) �»��EDTA VOOR �¸É
�¦·¤µ�������¦́¤������»��EDTA  New Zealand �¸É�¦·¤µ�����¦́¤�(4) �»��EDTA New Zealand  �¸É
�¦·¤µ��������¦́¤�Ã�¥Á¤ºÉ°Á�¸¥�­´�­nª�­µ¦¨³¨µ¥�nµ��Ç�Ä�­¼�¦�¸Á¨�´���́�Â­��Ä��µ¦µ��¸É�����  

�µ¦µ��̧É������°́�¦µ­nª��­¤�°�­µ¦�nµ��Ç�Ä�­¼�¦�¸Á¨�´��Îµ�´�  

 5�D�W Na2EDTA MgSO4 
Ascorbic 

acid 
�AA� 

Sodium 
Ascorbat
e����SA� 

NaHCO3 

�¦·¤µ����cc���µl� 250 
 � �� �� ����������������� 

®¤µ¥Á®�»��� Ã�¥ �»��¸É��� EDTA VOOR ��¦·¤µ�����¦́¤��·�Á�}��Na2EDTA�= �����¤·¨¨·¨·�¦� 
�»��¸É�2 EDTAVOOR��¦·¤µ�����¦́¤��·�Á�}��Na2EDTA�= �¤·¨¨·¨·�¦� 

   �»��¸É�� EDTA  New Zealand �¦·¤µ�����¦́¤��·�Á�}��Na2EDTA��= �����¤·¨¨·¨·�¦ 
�»��¸É 4 EDTA New Zealand �¦·¤µ��������¦́¤���·�Á�}��Na2EDTA�= ���¤·¨¨·¨·�¦ 

�µ�­´�­nª��°�­µ¦�nµ��Ç��µ¤�µ¦µ��¸É������Îµ¤µ�́��¨»n¤�µ¦��­°�Á�}�����¨»n¤Á¡ºÉ°
��­°�®µ�¦·¤µ��°� sodium bicarbonate��¸ÉÄ�o�o°¥�¸É­»��¸É�ÎµÄ®oÅ¤nÁ�·��µ¦���³�°�Ä�­¼�¦�
CMAT�Ã�¥Ä�®¨°��¸É����³Á�}��µ¦�Îµ¨°�­¼�¦ ACNEM ®¨°��¸É����³Á�}��µ¦�Îµ¨°�­¼�¦�CMAT 
�¸É¤¸�¦·¤µ��sodium bicarbonate�Á�nµÁ�·¤�¸É����¤·¨¨·¨·�¦�®¨°���¸É��-���³Á�}��µ¦�Îµ¨°�­¼�¦ CMAT 
Á¤ºÉ°¤¸�µ¦�n°¥�Ç�¨��¦·¤µ��sodium bicarbonate�¨����Á®¨º°�¦·¤µ��������Â¨³���¤·¨¨·¨·�¦�
�µ¤¨Îµ�́��®¨°��¸É����³Á�}�­¼�¦ CMAT �¸ÉÅ¤n¤¸�µ¦Ä­n�sodium bicarbonate�Â�n°¥nµ�Ä��®¨°��¸É���



 29 
 

 

�³Á�}�­¼�¦�CMAT Á¤ºÉ°Å¤n¤¸�µ¦Ä­n�sodium bicarbonate�Â¨³�Ascorbic acid ®¨°��¸É����³¤¸Á¡¸¥� 
EDTA Á¡¸¥�°¥nµ�Á�̧¥ª�Ã�¥�³�Îµ�µ¦��­°��¨»n¤¨³���®¨°��­µ¤µ¦��́��¨»n¤­µ¦¨³¨µ¥�¸É­°�Å�o
�́��µ¦µ��¸É�3.2 Á¤ºÉ°Å�o¤¸�µ¦�­¤­µ¦Â¨oª�³�nµ�Á�¦ºÉ°� vortex Ä®o­µ¦¨³¨µ¥Á�oµ�´��̧Â¨oª�¹��ÎµÅ� 
centrifuge �¸É��������xg �µ��́Ê��́Ê��·Ê�Åªo°¥nµ��o°¥�����¤�Â¨³�¼�¨�µ¦���³�°� 

�µ¦µ��̧É����� �¨»n¤­µ¦�¸ÉÄ�oÄ��µ¦ª́��µ¦���³�°��°�­µ¦¨³¨µ¥�´Ê�����¨»n¤�Ä��µ¦Ä�oÂ®¨n��¨·� 
   Â¨³�¦·¤µ��Na 

� »̈n¤�¸É 
�� »̈n¤¨³������
®¨°�� 

5�D�W���µl� Na2EDTA���µl� 
MgSO4 
�µl� 

AA 
�µl� 

NaHCO3 ��
�µl� 

SA 
�µl� 

¦ª¤ 
�µl� �»��¸É �»��¸É 

� � � � � � � � 
��Na2EDTA 
°¥nµ�Á�¸¥ª 981 972 976 965 19 28 24 35 - - - - 1000 
��Na2EDTA    
� MgSO4 967 958 962 951 19 28 24 35 �� - - - 1000 
3�Na2EDA��
�MgSO4��
AA 896 887 891 880 19 28 24 35 14 71 - - 1000 
4�Na2EDA������
�MgSO4�A
A ��NaHCO3 890 881 885 874 19 28 24 35 14 71 � 1000 
��Na2EDTA����
�MgSO4�A
A��NaHCO3 884 875 879 868 19 28 �� �� �� �� �� 1000 
��Na2EDTA����
�MgSO4�A
A��NaHCO3 878 869 873 862 �� 28 �� �� �� �� �� 1000 
��Na2EDTA���
�MgSO4�A
A�� NaHCO3 872 863 867 856 �� 28 �� �� �� �� �� 1000 
��Na2EDTA    
�MgSO4�A
A��NaHCO3 866 857 861 850 �� 28 �� �� �� �� �� 1000 
��Na2EDTA     
�MgSO4           

��SA 930 ��� 925 ��� �� 28 24 35 14 - - 37 1000 
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  ­µ¤µ¦��·�Á�¸¥�Á�}��Molar �°�­µ¦Â�n¨³��·�Å�o��́��̧Ê 
   MgSO4�= �6�µM,   
   ascorbic acid  = ������µM, 
   sodium ascorbate��= �6�� µM,  
   NaHCO3 � cc =  �µM   
   NaHCO3�12 cc = 12 µM 
   NaHCO318 cc = 18 µM 
   NaHCO3�� cc = 24 µM 
   Na2EDTA VOOR Â¨³�New Zealand �¸É�¦·¤µ�� 1 g = 10 µM 
   ­nª��¸É�¦·¤µ��1.5 g = 15 µM   

3.7.1.2 �¦ª�ª́��nµ�pH Â¨³�osmolarity �°�­µ¦�nµ�Ç�́��̧Ê 
1. EDTA �°��¦·¬´� VOOR  
2. EDTA �°��¦·¬´��Center for Advanced Medicine Ltd, New Zealand 
3. ­¼�¦ CMAT Á�·¤�Ã�¥Ä�o�EDTA �°��¦·¬´��Center for Advanced Medicine 

Ltd, New Zealand 
4. ­¼�¦ CMAT�Á¤ºÉ°�¦́��¦»�­¼�¦Â¨oª Ã�¥Ä�o EDTA �°��¦·¬´��Center for 

Advanced Medicine Ltd, New Zealand 
5. ­¼�¦ ACNEM Ã�¥Ä�o�EDTA �°��¦·¬´��Center for Advanced Medicine Ltd, 

New Zealand 

3.7.2 �µ¦�ÎµÁ�·��µ�ª·�´¥�µ��¨·�·� 
3.7.2.1 �´�Á¨º°��¼o Á�oµ¦nª¤�µ�ª·�́¥�µ¤Á���rÄ��µ¦�´�Á¨º°�°µ­µ­¤´�¦Á�oµ¦nª¤

Ã�¦��µ¦�Îµ�ª�����¦µ¥ 
3.7.2.2 °�·�µ¥ª́��»�¦³­��r��´Ê��°��µ¦ª·�́¥�ª·�¸�µ¦«¹�¬µ�Â¨³�¦³Ã¥��r�¸É�µ�ªnµ�³

Å�o¦́��Â�n�¼oÁ�oµ¦nª¤ª·�́¥�»���Â¨³Â�o�Ä®o�¼oÁ�oµ¦nª¤ª·�́¥��°µ®µ¦�n°�¤µ¦́��µ¦�Îµ�¸Á¨�´��Îµ�´�Á�}�
Áª¨µ°¥nµ��o°¥����´ÉªÃ¤�Â�n­µ¤µ¦��ºÉ¤�ÊÎµÁ�¨nµÅ�o�µ¤���· Ã�¥�¼oÁ�oµ¦nª¤ª·�́¥Â�n¨³¦µ¥�³Å�o¦́��µ¦
�Îµ�¸Á¨�´É�����¦́Ê�Ã�¥Ä�oÁª¨µ�¦́Ê�¨³�����µ� ̧

3.7.2.3 °�·�µ¥ª́��»�¦³­��r��´Ê��°��µ¦ª·�́¥�ª·�¸�µ¦«¹�¬µ�Ä®o�´�¡¥µ�µ¨�¼o�nª¥�¹É��³
�nª¥Ä��µ¦Á�È��o°¤¼¨�Â��Á�È¤�Â¨³Á�¦̧¥¤­¼�¦�¸Á¨�´��Ã�¥�Îµ®��Ä®o�¦́Ê�Â¦�Á�}�­¼�¦�ACNEM 
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­nª��¦́Ê��¸É­°�Á�}�­¼�¦�CMAT �¸É¤¸�µ¦�¦́��¦»�Â¨oªÃ�¥�EDTA �¸ÉÄ�o�³Á�}��°��¦·¬´��Center for 
Advanced Medicine Ltd��µ��·ª�¸Â¨��r�� 

3.7.2.4 �́��¼o�iª¥¤µÁ�oµ¦́��µ¦�Îµ�¸Á¨�´��Îµ�´��¦́Ê�¨³��-��¦µ¥�Ã�¥Á¤ºÉ°�¼oÁ�oµ¦nª¤ª·�́¥
¤µ�¹��¨·�·��Â¡�¥r�¼oª·�́¥Â¨³¡¥µ�µ¨�¼o�nª¥�µ�ª·�́¥�´��µ¤�¦³ª́�·Â¨³�¦°�¨�Ä�Â���´��¹��o°¤¼¨�
Á�n���ºÉ°�­�»¨�°µ¥» �Á¡«�°µ�¸¡�Ã¦��¦³�Îµ�́ª�¥µÂ¨³ª·�µ¤·��¸É ¦́��¦³�µ��¦³�Îµ�°µ®µ¦�¸É
¦́��¦³�µ�Ä�ª́��n°�¤µ�Îµ�¸Á¨�´��Îµ�´�� 

3.7.2.5 Ä®o�¼oÁ�oµ¦nª¤ª·�́¥Á�È��{­­µª³Á¡ºÉ°�Îµ�µ¦�¦ª�ª́��nµ��urine pH 
3.7.2.6 Ä�¦³®ªnµ��µ¦�Îµ�¸ Á¨�´��Îµ�´�Â¡�¥r�³�Îµ�µ¦­°��µ¤Á¡ºÉ°�¦³Á¤·�

�ªµ¤¦¼o­¹��ª��µ��µ¦�Îµ�´� 
3.7.2.7 ®¨´��µ��Îµ�¸Á¨�´��Îµ�´�Å������µ�¸��³Á�È��{­­µª³�¼oÁ�oµ¦nª¤ª·�́¥Â¨³ª́��nµ�

urine pH °̧��¦́Ê��Ã�¥Á�¦̧¥�Á�¸¥��´��nµ�n°��µ¦�Îµ�¸Á¨�´É��Îµ�´��ªnµ¤¸­£µª³�ªµ¤Á�}��nµ�Á¡·É¤�¹Ê�
®¦º°Å¤nÃ�¥�µ¦Á�¦̧¥�Á�¸¥�Â��­¸�°��pH indicator paper �¸ÉÁ�¨¸É¥�Å�°¥nµ��o°¥�1 Â��­¸���¦³�´É�
Å�o�pH ≥�7�2   

3.7.2.8 ®µ�¡�ªnµ�nµ�urine pH ¦³®ªnµ��µ¦�Îµ�¸Á¨�´É��Îµ�´�¤¸�µ¦Á�¨¸É¥�Å�Å¤n�¹������
�³Ä®o�¼oÁ�oµ¦nª¤ª·�́¥¦́��¦³�µ��ENO�Á¡ºÉ°Á¡·É¤£µª³�ªµ¤Á�}��nµ�Â¨³�¦³Á¤·��nµ�urine pH �ÊÎµ
£µ¥®¨´�¦́��¦³�µ������µ�¸���¦³�´É��{­­µª³Á�}��nµ�Á¡·É¤�¹Ê���Å�o�pH ≥�7�2���nµÂ��­¸�°��pH 
indicator paper �¹Ê��1�¦³�́�Á�¸¥�Å�o¦µª�0�2-0�3 �°��nµ�pH��Â¨oª�´��¹��¨�Áª¨µ��nµ�ªµ¤Á�}��¦�
�nµ��°��{­­µª³�¸ÉÅ�o�Â¨³�Îµ�ª��°��°�ENO �¸ÉÄ�oÅ� 

3.7.2.9 ®¨´��µ��¼oÁ�oµ¦nª¤ª·�́¥Å�o¦́��µ¦�Îµ�¸Á¨�´��Îµ�´��¦��´Ê�­°�­¼�¦��º°�ACNEM 
Â¨³�CMAT Â¨oª�³Å�o¤¸�µ¦­°��µ¤�o°¤¼¨ªnµ�°�­¼�¦Å®�¤µ��ªnµ�´� 

3.7.2.10 �Îµ�µ¦¨��o°¤¼¨�¸ÉÅ�o�´Ê�®¤�Ä�Ã�¦Â�¦¤ Microsoft office excel 2007 Â¨³�
Microsoft office Word 2007 �Îµ�µ¦ª·Á�¦µ³®r�o°¤¼¨�µ�­�·�·Ã�¥Ã�¦Â�¦¤�SPSS version 11.5 

3.7.2.11 �ÎµÁ­�°Â¨³­¦»��¨�µ¦«¹�¬µ 

3.7.3 �́Ê��°��µ¦�Îµ�¸Á¨�´��Îµ�´� 
3.7.3.1 Á¤ºÉ°�¼oÁ�oµ¦nª¤ª·�́¥¤µ�¹��¨·�·��Â¡�¥r�³�Îµ�µ¦�´��¦³ª́�·Â¨³�¦ª�¦nµ��µ¥ªnµ¤¸

£µª³�¸ÉÅ¤n�ª¦�Îµ�¸Á¨�´�®¦º°Å¤n�Á�n��£µª³�¸��°n°�Á¡¨¸¥�°¥¼nÄ��nª�¤¸�¦³�ÎµÁ�º°��®¦º°�¤¸Å�o�Á�}��o��
®µ��¼oÁ�oµ¦nª¤ª·�́¥¤¸£µª³�́��¨nµª�³¦³�´��µ¦Ä®o�¸Á¨�´��Îµ�´����ªnµ�³®µ¥Á�}����· 

3.7.3.2 ®¨´��µ�Ä®o�¼oÁ�oµ¦nª¤ª·�́¥Á�È��{­­µª³Á¦̧¥�¦o°¥Â¨oª�¡¥µ�µ¨�³�Îµ�¼oÁ�oµ¦nª¤
ª·�́¥Å��¸É®o°��Îµ�¸Á¨�´��Îµ�´���µ��́Ê�Ä®o�¼oÁ�oµ¦nª¤ª·�́¥�°��¸ÉÁ�̧¥��¡¥µ�µ¨�³�Îµ�µ¦¦́�Â���®µÁ­o�
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Á¨º°��¦·Áª��o°¡´��o°«°��¸ÉÁ®È��´�Á���Â¨oªÄ�o­Îµ¨¸�»�Â°¨�°±°¨r�Îµ�ªµ¤­³°µ��Â¨³Â��Á�È¤
Á�°¦r��Ä®o­µ¦¨³¨µ¥�¸Á¨�´� 

3.7.3.3 ¦³®ªnµ��Îµ�¸Á¨�´��Îµ�´��¼oÁ�oµ¦nª¤ª·�́¥­µ¤µ¦�¡´��n°�°¥nµ��n°��¨µ¥��Á�̧¥�
�°��®µ�¤¸�{�®µÄ��Ç�­µ¤µ¦���­´��µ�Á¦̧¥�Å�o�¨°�Áª¨µ�Â¨³�³¤¸¡¥µ�µ¨�°¥�¦ª��¼Á�}�
¦³¥³�»������µ� ̧

3.7.3.4 Á¤ºÉ°�Îµ�¦������µ�¸�³Ä®o�¼o Á�oµ¦nª¤ª· �́¥Á�È��{­­µª³�¦ª�°̧��¦́Ê� Á¡ºÉ°
�¦ª�­°��nµ�ªµ¤Á�}��¦�-�nµ��®¨´��µ��́Ê��¹��Îµ�n°��­µ¦¨³¨µ¥®¤��¹É��³Ä�oÁª¨µ°̧��¦³¤µ��
����µ� ̧

3.7.3.5 Á¤ºÉ°­µ¦¨³¨µ¥®¤��¹��Îµ­µ¥�ÊÎµÁ�¨º°°°���d�¡¨µ­Á�°¦r�Â¨³­°��µ¤°µ�µ¦
�¼o�iª¥�®µ�¡�ªnµ�¼o�iª¥Å¤n¤¸£µª³Â�¦��o°�Ä��Ç��¹�Ä®o�¨´��oµ�Å�o�Â�nÄ��¦�¸�¸É�¼oÁ�oµ¦nª¤ª·�́¥Å�o¦́� 
ENO �È�³Å�o¤¸�µ¦�¦³Á¤·��nµ�ªµ¤Á�}��¦�-�nµ��°��{­­µª³�ÊÎµ°̧��¦́Ê�®�¹É�Â¨³�Îµ�µ¦�¦́��nµ
�ªµ¤Á�}��¦�-�nµ��°��{­­µª³��¤µ��ªnµ����� 

3.7.4 �́Ê��°��µ¦Á�È��{­­µª³ 
3.7.4.1 Ä®o�¦³�l°�Á�È��{­­µª³�µ��ªoµ�Â�n�¼oÁ�oµ¦nª¤ª·�́¥� 
3.7.4.2 Á�È��{­­µª³�nª��¨µ���midstream urine) �¦³¤µ��10-20 ¤¨��Ä­n�¦³�l°��¸É

Â��Ä®o��d� µÄ®o­�·��Â¨oª�Îµ­n�Â�nÂ¡�¥r�¼oª·�́¥ 

3.7.5 �́Ê��°��µ¦ª´��nµ�ªµ¤Á�}��¦�-�nµ��°��´ª°¥nµ��{­­µª³ 
3.7.5.1 �¸��¦³�µ¬ª́��nµ�ªµ¤Á�}��¦��nµ��{­­µª³�µ��¨´�¥µª�¦³¤µ���-��

Á���·Á¤�¦�Â¨oª�»n¤¨�Å�Ä��¦³�l°�Á�È��{­­µª³�°��¼oÁ�oµ¦nª¤ª·�́¥�µ��¦³¤µ���-��ª·�µ� ̧
3.7.5.2 �µ��́Ê��Îµ�¦³�µ¬��­°��¹Ê�¤µ�µ�­µ¦¨³¨µ¥Â¨³Á�¸¥�­¸�¸ÉÁ�¨¸É¥�Â�¨�Å�

�´�Â��­¸�¸É°¥¼n�oµ��¨´�Á¡ºÉ°Ä®o�¦µ��nµ�ªµ¤Á�}��¦��nµ��°��{­­µª³�¸É��­°� 

3.7.6 �́Ê��°��µ¦�¦́��nµ�ªµ¤Á�}��¦�-�nµ��°��´ª°¥nµ��{­­µª³ 
3.7.6.1 Á¤ºÉ°�Îµ�µ¦ª́��nµ�ªµ¤Á�}��¦��nµ��°��{­­µª³Â¨oª¡�ªnµ�nµ�o°¥�ªnµ������³

Ä®o�¼oÁ�oµ¦nª¤ª·�́¥¦́��¦³�µ�­µ¦¨³¨µ¥�ENO Ã�¥�Îµ�ENO ¦­­o¤®¦º°¦­¤³�µª���µ�������¦́¤�¤µ
¨³¨µ¥Ä��ÊÎµ�����¤·¨¨·¨·�¦�Â¨³Ä®o�¼oÁ�oµ¦nª¤ª·�́¥�ºÉ¤Ä®o®¤�£µ¥Ä�����µ� ̧

3.7.6.2 ®¨´��µ��¼oÁ�oµ¦nª¤ª·�́¥¦́��¦³�µ� ­µ¦¨³¨µ¥�ENO �¦³¤µ������µ�¸�³Å�o¤¸
�µ¦ª́��nµ�ªµ¤Á�}��¦��nµ��°��{­­µª³°̧��¦́Ê��®µ�¡�ªnµ�nµ¥´����o°¥�ªnµ������È�³Ä®o�¼oÁ�oµ¦nª¤
ª·�́¥¦́��¦³�µ�­µ¦¨³¨µ¥�ENO °̧��¦́Ê��¦°�¨�����µ�¸Â¨³Â¨³�Îµ�µ¦ª́��nµ�ªµ¤Á�}��¦��nµ��°�
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�{­­µª³��ÎµÁ�n��̧Ê���¦³�´É�Å�o�nµ�ªµ¤Á�}��¦�-�nµ��°��{­­µª³¤µ��ªnµ®¦º°Á�nµ�´������Ã�¥¤¸�µ¦
�Îµ®��Ä®o�ENO ¤µ��¸É­»�Å¤nÁ�·�����°�� 

 
3.8 �µ¦Á�È�¦ª�¦ª¤�o°¤¼¨��Data Collection� 

3.8.1 Á�È��o°¤¼¨Á�·�®o°���·�´�·�µ¦ 
 �³�´��¹��o°¤¼¨¨�Ä�Â���´��¹��o°¤¼¨Ä��oµ��nµ��Ç��º° 

3.8.1.1 £µª�µ¦�r���³�°��°�­µ¦¨³¨µ¥�nµ��Ç��´Ê�����»��Á¡ºÉ°®µ�¦·¤µ� sodium 
bicarbonate �¸É�o°¥�¸É­»��¸É�ÎµÄ®o�EDTA Å¤n���³�°� 

3.8.1.2 �nµ�osmolarity and pH  �°�­µ¦¨³¨µ¥�́��̧Ê 
1. EDTA �°��¦·¬´� VOOR  
2. EDTA �°��¦·¬´��Center for Advanced Medicine Ltd, New Zealand 
3. ­¼�¦�¸Á¨�´���CMAT Á�·¤� 
4. ­¼�¦�¸Á¨�´��CMAT Á¤ºÉ°�¦́��¦»�­¼�¦Â¨oª 
5. ­¼�¦�¸Á¨�´� ACNEM  

3.8.2 Á�È��o°¤¼¨Á�·��¨·�·�� 
3.8.2.1 Â¡�¥rÂ¨³¡¥µ�µ¨�¼o�nª¥�³�Îµ®��¦®́­Ä®o�´��¼oÁ�oµ¦nª¤ª·�́¥Â�n¨³¦µ¥�́Ê�Â�n�    

�-��� Â¨³Ä�oÂ���´��¹��o°¤¼¨Á�È��o°¤¼¨�nµ�Ç�́��̧Ê 
1. �o°¤¼¨¡ºÊ��µ��nµ��Ç��¨nµª�º°��ºÉ°�­�»¨�°µ¥»�Á¡«�°µ�¸¡�Ã¦��¦³�Îµ�́ª�¥µÂ¨³

ª·�µ¤·��¸É¦́��¦³�µ��¦³�Îµ�°µ®µ¦�¸É¦́��¦³�µ�Ä�ª́��n°�¤µ�Îµ�¸Á¨�´��Îµ�´�� 
2. ­¼�¦�¸ÉÄ�o�¦³�́��ªµ¤�ª�¡¦o°¤¦³�»�ÎµÂ®�n��¸É�ª�Â¨³�ªµ¤�ºÉ��°��°�

�¼oÁ�oµ¦nª¤�µ�ª·�́¥�n°­¼�¦�¸Á¨�´É��¸ÉÅ�o¦́�ªnµ�°�­¼�¦Ä�¤µ��ªnµ�´�Ã�¥Ä��µ¦ª́�¦³�́��ªµ¤�ª��³
Å�o¤¸�µ¦Â�n�¦³�́� �ªµ¤�ª�Á�}�����¦³�́�Ã�¥Á¦̧¥�¨Îµ�́��µ��o°¥Å�¤µ���¨nµª�º°� 

3. ��=�Å¤n�ª�Á¨¥���=�ª��o°¥ Â¨³¤µ��¹Ê�Á¦ºÉ°¥�Ç����¦³�´É����=��ª�¤µ��¸É­»�� 
4. �nµ�ªµ¤Á�}��¦�-�nµ��{­­µª³Â¨³Áª¨µ�¸É�Îµ�µ¦Á�È�Ä�Â�n¨³�nª��´Ê��n°�Â¨³

¦³®ªnµ��µ¦�Îµ�¸Á¨�´É��Îµ�´��¦ª¤�´Ê��¦·¤µ��ENO �¸ÉÄ�o�Á¡ºÉ°�ÎµÄ®o�{­­µª³Á�}��nµ�Á¡·É¤�¹Ê����nµ
�ªµ¤Á�}��¦�-�nµ��{­­µª³�¹�Á���r�¸É�Îµ®���º°¤¸�nµ¤µ��ªnµ®¦º°Á�nµ�´������ 
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3.9 �µ¦�¦³Á¤·��¨ 

3.9.1 �µ¦�ÎµÁ�·��µ�Ä�®o°���·�´�·�µ¦ 
3.9.1.1 ®µ�Îµ�ª� NaHCO3 �¸É�o°¥�¸É­»��¸É�ÎµÄ®o�('7$�Å¤n���³�°�� 
3.9.1.2 ª́�Â¨³Á�¦̧¥�Á�¸¥��nµ�pH Â¨³�Osmolarity �°�­¼�¦ CMAT Á�·¤Â¨³�¸É¤¸�µ¦

�¦́�¨��¦·¤µ��sodium bicarbonate ¨�Á¡ºÉ°®µ�¦·¤µ�sodium bicarbonate �¸ÉÁ®¤µ³­¤Ä�­¼�¦�
CMAT 

3.9.1.3 ª́�Â¨³Á�¦̧¥�Á�¸¥��nµ�Osmolarity Â¨³�pH ��°�­¼�¦ CMAT �¸É�¦́��¦»�Â¨oª
Â¨³­¼�¦��ACNEM  

3.9.1.4 ª́�Â¨³Á�¦̧¥�Á�¸¥��nµ�Osmolarity Â¨³�pH ��°� 
1. EDTA �°��¦·¬´� VOOR, Germany  
2. EDTA �°��¦·¬´��Center for Advanced Medicine Ltd, New Zealand 

3.9.2 �µ��µ¦ª·�´¥Á�·��¨·�·� 
3.9.2.1 �¦³Á¤·�Á¦ºÉ°��ªµ¤�ª���¦·Áª��¸É�ª�Â¨³�ªµ¤¡¹�¡°Ä��°�­¼�¦�¸Á¨�´É� 

1. �¦³Á¤·�¦³�́��ªµ¤�ª�Â¨³�¦·Áª��¸É�ª��¸ÉÁ�·��µ��µ¦�Îµ�¸Á¨�´É��Îµ�´�Ä�
­¼�¦�CMAT �¸É�¦́��¦»�Â¨oªÂ¨³�­¼�¦�ACNEM  

2. Á�¦̧¥�Á�¸¥�¦³�́��ªµ¤�ª�Â¨³�¦·Áª��¸É�ª�¦³®ªnµ�­¼�¦ CMAT �¸É�¦́��¦»�
Â¨oªÂ¨³�­¼�¦�ACNEM 

3. �¦³Á¤·��ªµ¤¡¹�¡°Ä��n°­¼�¦�¸Á¨�´�ªnµ�°�­¼�¦Ä�¤µ��ªnµ�´� 
3.9.2.2 �¦³Á¤·�Á¦ºÉ°��µ¦Á¡·É¤�¹Ê��°��ªµ¤Á�}��¦�-�nµ��°��{­­µª³£µ¥®¨´��µ¦�Îµ 

�¸Á¨�´��Îµ�´� 
1. �¦³Á¤·�Á¦ºÉ°��µ¦Á¡·É¤�¹Ê��°��ªµ¤Á�}��¦�-�nµ��°��{­­µª³£µ¥®¨´��µ¦�Îµ 

�¸Á¨�´��Îµ�´�­¼�¦�CMAT �¸É�¦́��¦»�Â¨oªÂ¨³­¼�¦�ACNEM 
2. Á�¦̧¥�Á�¸¥��µ¦Á¡·É¤�¹Ê��°��ªµ¤Á�}��¦�-�nµ��°��{­­µª³£µ¥®¨´��µ¦�Îµ 

�¸Á¨�´��Îµ�´�¦³®ªnµ�­¼�¦�CMAT �¸É�¦́��¦»�Â¨oªÂ¨³­¼�¦�ACNEM 
3.9.2.3 �¦³Á¤·��¨�°��ENO �n°�µ¦�nª¥Á¡·É¤�ªµ¤Á�}��nµ��°��{­­µª³Ä��µ¦�Îµ 

�¸Á¨�´��Îµ�´�­¼�¦�CMAT �¸É�¦́��¦»�Â¨oªÂ¨³­¼�¦�ACNEM  
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3.10 ­�·�·�̧ÉÄ�oÄ��µ¦ª·Á�¦µ³®r�o°¤¼¨ 

   �o°¤¼¨�¸ÉÅ�o�³�Îµ¤µ�Îµ�µ¦ª·Á�¦µ³®rÃ�¥Ä�oÃ�¦Â�¦¤�SPSS version 11.5 Â¨³�Microsoft 
office excel  

3.10.1 ª·Á�¦µ³®r�o°¤¼¨Á�·��¦³�µ�¦�°��¼o�iª¥ Ã�¥Ä�o­�·�Á�·�¡¦¦��µ (Descriptive 
analysis) Å�oÂ�n��Îµ�ª��¦o°¥¨³��nµÁ�¨¸É¥�Â¨³­nª�Á�¸É¥�Á��¤µ�¦�µ� 

3.10.2 ¦³�́��ªµ¤Á�È��ª��µ��µ¦�Îµ�¸Á¨�´��Îµ�´��°��´Ê�­°�­¼�¦�Îµ�µ¦ª·Á�¦µ³®r
Ã�¥Ä�o­�·�·��­°��Chi-square 

3.10.3 ª·Á�¦µ³®r�o°¤¼¨¦³�́��nµ�ªµ¤Á�}��¦�-�nµ��°��́ª°¥nµ��{­­µª³�¦�¸�n°�Â¨³
®¨´��µ¦�Îµ�¸Á¨�´É��Îµ�´��¦ª¤�¹��µ¦Á�¦̧¥�Á�¸¥�¦³®ªnµ�­¼�¦�¦ª¤�´Ê��o°¤¼¨¦³�́��nµ�ªµ¤Á�}��¦�-
�nµ��°��́ª°¥nµ��{­­µª³�¦�¸�n°�Â¨³®¨´��µ¦¦́��¦³�µ��ENO �oª¥�µ¦Ä�o­�·�·��­°��t (t-test) � 

3.10.4 Á¨º°�Ä�oª·�¸�µ¦�µ�­�·�·Â���non-parametric statistics �nµÂ���n°Á�ºÉ°��¸É¤¸�µ¦
�¦³�µ¥�́ªÅ¤nÁ�}�Ã�o��¦��·Â¨³Ä�o�Wilcoxon Signed Ranks Test�Ä��µ¦Á�¦̧¥�Á�¸¥��nµ�¸ÉÅ�o�µ�
�¨»n¤�́ª°¥nµ��´��nµ¤µ�¦�µ�� 

3.10.5 ¦³�́��ªµ¤Á�ºÉ°¤´É��¸ÉÄ�oÄ��µ¦ª·Á�¦µ³®r�¨�¸ÉÅ�o�µ��µ¦«¹�¬µ�¦́Ê��̧Ê�º°�¦o°¥¨³�
95CI (p < 0.05) 

3.11 �o°¡·�µ¦�µ�oµ��¦·¥�¦¦¤ 

 �n°��ÎµÁ�·��µ¦ª·�́¥��¼o«¹�¬µÅ�o­n�Ã�¦�¦nµ��°��µ¦«¹�¬µª·�́¥�¦́Ê��̧Ê�Á¡ºÉ°�°¦́��µ¦¦́�¦°�
°�»�µ��µ���³�¦¦¤�µ¦¡·�µ¦�µ�¦·¥�¦¦¤�¤®µª·�¥µ¨´¥Â¤n¢jµ®¨ª��Â¨³Á¤ºÉ°Å�o¦́��µ¦¦́�¦°��¹�
Å�o�ÎµÁ�·��µ¦Á�È��o°¤¼¨��µ¦Á�È��o°¤¼¨�ºÉ°�¼o�iª¥�³¤¸�µ¦Ä�oÁ�}�¦®́­Â����o°¤¼¨­nª��»��¨�³Å¤n¤¸
�µ¦Á�d�Á�¥�Ã�¥�¼oª·�́¥�³¦́�¬µ�ªµ¤¨´�Å¤nÁ�d�Á�¥�n°­µ�µ¦�³��µ¦�ÎµÁ­�°�o°¤¼¨�´Ê�®¤��³Á�}�
£µ¡¦ª¤Å¤nÂ­��Á�}�¦µ¥�»��¨�®¦º°�¦µ���ºÉ°Ä��µ�ª·�́¥��¼oÁ�oµ¦nª¤�µ�ª·�́¥¤¸­·��·�¸É�³��·Á­��µ¦
�°��Îµ�µ¤Å�o�´Ê�®¤�Â¨³­µ¤µ¦��°��́ªÅ�oÁ¤ºÉ°Å¤n°¥µ�¦nª¤®¦º°¦¼o­¹�Å¤n­�µ¥Ä�Ä��µ¦¤¸­nª�
¦nª¤Ä��µ¦ª·�́¥�¦́Ê��̧Ê��¸É­Îµ�´��µ�ª·�́¥�¦́Ê��̧ÊÅ�o�ÎµÁ�·��µ¦£µ¥Ä�o®¨´��¦·¥�¦¦¤�°�Á±¨�·��·�»�
�¦³�µ¦ 



 � 
 

 
���¸É�� 

�¨�µ¦ª·�́¥ 

  Ä��µ¦«¹�¬µÁ�¦̧¥�Á�¸¥�¦³®ªnµ��µ¦Ä�o ascorbic acid ¦nª¤�´� sodium bicarbonate �´��
sodium ascorbate Á¡¸¥�°¥nµ�Á�̧¥ª�Ä�­¼�¦�µ¦�Îµ�¸Á¨�´��Îµ�´��̧Ê�Â�n��µ¦ª·�́¥Á�}����­nª���º°�­nª�
Â¦�Á�}��µ¦ª·�́¥Ä�®o°���·�´�·�µ¦�­nª��¸É­°��Á�}��µ¦ª·�́¥Á�·��¨·�·� 

4.1 ��o°¤¼¨Ä�®o°���·�́�·�µ¦ 

4.1.1 £µª³�µ¦���³�°��°�­µ¦¨³¨µ¥Ä�­¼�¦�¸Á¨�´��Îµ�´� 
  Á¤ºÉ°�¼�¨�µ¦���³�°��°�­µ¦¨³¨µ¥�nµ��Ç�Ä��´Ê�����»��Á¤ºÉ°�»��¸É���Ä�o�EDTA VOOR �¸É
�¦·¤µ�����¦́¤��»��¸É���Ä�o�EDTA VOOR �¸É�¦·¤µ�������¦́¤ �»��¸É ��Ä�o�EDTA New Zealand �¸É
�¦·¤µ�����¦́¤ �»��¸É���Ä�o�EDTA New Zealand �¸É�¦·¤µ�������¦́¤ ¡�ªnµ ­µ¦¨³¨µ¥Ä��»�®¨°�
�µ¦��¨°��°��´Ê�����»�Å¤n¡��µ¦���³�°�Ä��Ç��́��µ¦µ��¸É������¹��¨nµªÅ�oªnµ�Ä��µ¦�Îµ¨°�­¼�¦
�µ¦�Îµ�¸Á¨�´� CMAT Á¤ºÉ°¨��¦·¤µ��µ¦Ä®o�sodium bicarbonate ¨�Á®¨º°�¦·¤µ�Á�nµÄ��È�µ¤��
Â¤o�¦³�´É�Å¤n¤¸�µ¦Ä®o sodium bicarbonate�Á¨¥�ÈÅ¤n�ÎµÄ®oÁ�·��µ¦���³�°�Â�n°¥nµ�Ä��®¦º°Â¤o�³
Á®¨º°Á¡¸¥��EDTA �¸É�­¤�´�­µ¦�¸É¤¸�ªµ¤Á�}��¦�°n°��Á�n��MgSO4 ®¦º°�MgSO4��AA ���¦³�´É�
Á®¨º°Á¡¸¥� EDTA ��·�Á�̧¥ª�ÈÅ¤n¡��µ¦���³�°��¦ª¤�´Ê�Ä��µ¦�Îµ¨°�­¼�¦�ACNEM �¸ÉÅ¤n¡��µ¦
���³�°�Á�n��´���¹É�Â¤oªnµ�³Ä�o�¨·�£́��r�EDTA �°� New Zealand ®¦º°��°��VOOR �¸É�¦·¤µ����
®¦º°������¦́¤�È�µ¤�ÈÄ®o�¨Á�n�Á�̧¥ª�´���́��́Ê�Ä��µ¦�¦́�Á¡·É¤¨��¦·¤µ� sodium bicarbonte�
�Îµ�ª�Á�nµÄ��È�µ¤�Á¡ºÉ°Ä®o­¼�¦�¸Á¨�´�¤¸�pH Â¨³�Osmolarity �¸ÉÁ®¤µ³­¤�È­µ¤µ¦��ÎµÅ�oÃ�¥Å¤n�Îµ
Ä®oÁ�·�£µª³�µ¦���³�°�Â�n°¥nµ�Ä� 
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�µ¦µ��̧É����� �¨�µ¦���³�°��°�­µ¦¨³¨µ¥�nµ�Ç�´Ê�����¨»n¤�Ä��µ¦Ä�oÂ®¨n��¨·�Â¨³�¦·¤µ�� 
   Na2EDTA Â���nµ��´�Ä�����»�  

�¨»n¤�̧É 
��¨»n¤¨³���®¨°�� 

£µª³�µ¦���³�°� 
�»��̧É�� �»��̧É�� �»��̧É� �»��̧É�� 

1 � � � � � � � 
�� Na2EDTA °¥nµ�Á�̧¥ª X X X X X X X X 
�� Na2EDTA��MgSO4 X X X X X X X X 
3��Na2EDTA��MgSO4��AA X X X X X X X X 
4�Na2EDTA��MgSO4��AA�� NaHCO3 X X X X X X X X 
�� Na2EDTA��MgSO4��AA��NaHCO3 X X X X X X X X 
�� Na2EDTA��MgSO4��AA��NaHCO3 X X X X X X X X 
�� Na2EDTA��MgSO4��AA�� NaHCO3 X X X X X X X X 
�� Na2EDTA��MgSO4��AA��NaHCO3 X X X X X X X X 
�� Na2EDTA��MgSO4��SA X X X X X X X X 

®¤µ¥Á®�»�� Á¤ºÉ°�Îµ®��Ä�o �»��¸É���Na2EDTA �°��VOOR �¦·¤µ�����¦́¤ 
       �»��¸É���Ä�o�EDTA VOOR �¦·¤µ�������¦́¤ 
       �»��¸É ��Ä�o�EDTA New Zealand �¦·¤µ�����¦́¤  ���  
       �»��¸É���Ä�o�EDTA New Zealand �¦·¤µ�������¦́¤   

4.1.2 �µ¦ª´�Â¨³Á�¦¸¥�Á�¸¥��nµ�pH Â¨³�Osmolarity Á¡ºÉ°®µ�nµ�¦·¤µ��sodium 
bicarbonate �̧ÉÁ®¤µ³­¤Ä�­¼�¦�CMAT 
  Ä�­¼�¦ CMAT Á¤ºÉ°¤¸�µ¦�¦́�¨��¦·¤µ��sodium bicarbonate�¨��µ�����¤·¨¨·¨·�¦Á�}����
Â¨³���¤·¨¨·¨·�¦ ¡�ªnµ�nµ�Osmolarity �n°¥�Ç�¨�¨�Á¨È��o°¥�º°�µ������Á�}������Â¨³������µ¤¨Îµ�́��
Â�n�nµ�ªµ¤Á�}��¦�-�nµ�¤¸�µ¦Á�¨¸É¥�Â�¨�Á�}��¦�Á¡·É¤�¹Ê��n°��oµ�¤µ��º°�µ�������Á�}�������Â¨³�
������µ¤¨Îµ�́���́��o°¤¼¨Ä��µ¦µ��¸É���2��́��́Ê�­¼�¦�CMAT Á�·¤�¸É¤¸�µ¦Ä�o�sodium bicarbonate�
�¦·¤µ�����¤·¨¨·¨·�¦��nµ�³�̧�ªnµ­¼�¦�¸É¤¸�µ¦�¦́�¨��¦·¤µ��sodium bicarbonate ¨� 
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�µ¦µ��̧É�4.2 ��nµ�pH Â¨³�Osmolarity �°�­¼�¦�CMAT Á�·¤Â¨³�¸É�¦́��¦»�Â¨oª�oª¥�µ¦¨��sodium  
   bicarbonate ¨��¸É�¦·¤µ����Â¨³���¤·¨¨·¨·�¦ 

 ­¼�¦�CMAT Á�·¤ ­¼�¦�CMAT ��̧É�¦́��¦»� 
Sodium 

Bicarbonate 10 cc 
Sodium 

Bicarbonate � cc 
Sodium 

Bicarbonate ��cc 
pH ���� ���� ���� 
Osmolarity �mOsm�kg� ��� ��� ��� 

4.1.3 ª´�Â¨³Á�¦̧¥�Á�̧¥��nµ pH�Â¨³�Osmolarity �°� ­¼�¦�CMAT �̧É�¦́��¦»�Â¨oª Â¨³�
­¼�¦�ACNEM��Ä�o EDTA�µ��·ª�¸Â¨��rÄ��»�­¼�¦� 
  
  Á¤ºÉ°Á�¦̧¥�Á�¸¥�­¼�¦�CMAT �´�­¼�¦�ACNEM ¡�ªnµ¤¸�nµ�ªµ¤Á�}��¨µ�Ä�Á¦ºÉ°��ªµ¤Á�}�
�¦�-�nµ��°�­µ¦�¸É�̧�ªnµ¤µ��Â�n�È¤¸�nµ Osmolarity �¸É­¼��ªnµÁ¥°³Á�n��´��­nª�Ä�­¼�¦ ACNEM Á°�
Á¤ºÉ°Á¡·É¤�ÊÎµ�¹Ê��È�ÎµÄ®o�nµ�ªµ¤Á�}��nµ�Á¡·É¤�¹Ê�Ã�¥Á¤ºÉ°Á¡·É¤�ÊÎµÁ¡¸¥����¤·¨¨·¨·�¦�È�ÎµÄ®o�nµ�pH �¹Ê�¤µ°¥¼n
�¸É�������́��o°¤¼¨Ä��µ¦µ��¸É������́��́Ê��¹�°µ��¨nµªÅ�oªnµ�´Ê�­°�­¼�¦�nµ�¤¸�o°�̧Â¨³�o°�o°¥�¸ÉÂ���nµ�
�´��Â�nÁ¤ºÉ°¤°�£µ¡¦ª¤�°��nµ�pH Â¨³�Osmolarity �nµ�³­¦»�Å�oªnµ¤¸�¨Ä�¨oÁ�¸¥��´� 

�µ¦µ��̧É�4.3 �nµ�pH Â¨³�Osmolarity Ä�­¼�¦ CMAT �¸É�¦́��¦»�Â¨oªÂ¨³­¼�¦�ACNEM��Ä�o EDTA 
   �µ��·ª�¸Â¨��rÄ��»�­¼�¦� 

 
­¼�¦�CMAT 

Sodium Bicarbonate 10 cc ­¼�¦   ACNEM 

pH ���� ����
 
Osmolarity �mOsm�kg� ��� ������������������ 

®¤µ¥Á®�»����Á¤ºÉ°Á¡·É¤�ÊÎµÄ�­¼�¦���¤·¨¨·¨·�¦�¡�ªnµ�nµ pH Á¡·É¤�¹Ê�Á�}������� 
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4.1.4 �nµ pH�Â¨³�Osmolarity �°��EDTA �µ��¦·¬´��VOOR, Germany Â¨³�Center 
for Advanced Medicine Ltd, New Zealand 
  Á¤ºÉ°Á�¦̧¥�Á�¸¥��EDTA��µ��·ª�¸Â¨��r�´��°� VOOR �³¡�ªnµ�nµ�pH �°��EDTA �µ�
�·ª�¸Â¨��r�¤¸�nµ�ªµ¤Á�}��¨µ�¤µ��ªnµ�Â�n¤¸�nµ�Osmloarity ­¼��ªnµÁ¨È��o°¥��́��µ¦µ��¸É���4 

�µ¦µ��̧É���4� �nµ�pH Â¨³�Osmolarity��°� EDTA �µ��¦·¬´��Center for Advanced Medicine Ltd,  
New Zealand Â¨³�VOOR, Germany  

EDTA pH Osmolarity �mOsm/kg� 
Center for Advanced Medicine Ltd, 
New Zealand 

 
7.21 

 
1575 

VOOR, 
Germany 

 
7.72 

 
1406 

4.2 �o°¤¼¨Ä��µ�� ·̈�·� 

4.2.1 ¨´�¬�³�µ�­´��¤�¦³�µ�¦�°��¼oÁ�oµ¦nª¤ª·�´¥ 
�¼oÁ�oµ¦nª¤�µ¦ª·�́¥�¦́Ê��̧ÊÁ�}��»��¨�¸É­�Ä�¤µ¦́��µ¦�Îµ�¸Á¨�´É��Îµ�´��¸É�¨·�·�Áª��¦¦¤�

COMED �Îµ�ª��16 ���Á�}�Á¡«�µ¥������Á¡«®�·��������°µ¥»°¥¼n¦³®ªnµ�����-�����e�Ã�¥¤¸°µ¥»
�nµÁ�¨¸É¥��������e�­nª�Ä®�n�¦³�°�°µ�¸¡¡�́��µ��¦·¬´�Â¨³�oµ�µ¥��Îµ�ª��¨»n¤¨³���¦µ¥Á�nµ�´�
�����%��¦°�¨�¤µ°µ�¸¡�»�¨µ�¦�µ��µ¦Â¡�¥r���¦µ¥�������%��Ã�¥�ÎµÂ��Å�oÁ�}�¡¥µ�µ¨���¦µ¥�
�����%��Â¨³Á£­´��¦���¦µ¥������%��Â¨³�́�«¹�¬µ°̧����¦µ¥������%���oµ�Ã¦��¦³�Îµ�́ª¡�ªnµ­nª�
Ä®�nÅ¤n¤¸Ã¦��¦³�Îµ�́ª��Îµ�ª�����¦µ¥���%��­nª�Ä��¼o�¸É¤¸Ã¦��¦³�Îµ�́ª�¡�ªnµÁ�}�£¼¤·Â¡o���¦µ¥
������%��Â¨³ �ªµ¤�́�Ã¨®·�­¼����¦µ¥������%���¹É�­µ¤µ¦��»¤�ªµ¤�́�Å�o�̧��oµ�¥µ�¸É¦́��¦³�µ�
�¦³�Îµ�¡�ªnµ­nª�Ä®�nÅ¤nÅ�o¦́��¦³�µ�¥µ�¦³�Îµ��Îµ�ª�����¦µ¥�������%� ¤¸�¼oÄ�o¥µ�¦³�Îµ���¦µ¥
�����%� �º°�¥µ¨��ªµ¤�́�Ã¨®·��­Îµ®¦́�°µ®µ¦Á­¦·¤¤¸�¼o�¸É¦́��¦³�µ��¦³�Îµ���¦µ¥�����%��Ã�¥
��·��¸É¦́��¦³�µ��¦³�Îµ¤µ��¸É­»��º°��ÊÎµ¤´��¨µ��Îµ�ª����¦µ¥�������%� ¦°�¨�¤µÁ�}�ª·�µ¤·�¦ª¤�
�Îµ�ª����¦µ¥�������­´��³­¸Â¨³ª·�µ¤·��¸°¥nµ�¨³���¦µ¥�������%��ª·�µ¤·��¸���¦µ¥����%��Â�¨Á�¸¥¤�
��¦µ¥�������%��Â¤��̧Á�¸¥¤Â¨³°́¨¢µÅ¨Ã�°·�Â°�·�°¥nµ�¨³���¦µ¥������%���°��µ��̧Ê�³¤¸�¸É
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¦́��¦³�µ���·�¨³���¦µ¥������%��Å�oÂ�n�ª·�µ¤·�°̧�¦°¥´¨Á�¨¨¸É��ÊÎµ¤´�°̧¢�·É¤¡¦·¤Ã¦­�Á¨�·�·��
�¤·Ê��´��Â¨³�Á°�Å�¤r�nª¥¥n°¥�¦µ¥¨³Á°̧¥��́��µ¦µ��¸É���5� 

�µ¦µ��̧É���5���Îµ�ª�Â¨³¦o°¥¨³�°��¨»n¤�́ª°¥nµ���ÎµÂ���µ¤�»�¨´�¬�³­nª��»��¨ 

¨Îµ�´��̧É �o°¤¼¨�»�¨´�¬�³�¦³�µ�¦ �Îµ�ª� ¦o°¥¨³ 
� °µ¥»���e� 

�o°¥�ªnµ��������e 
��-����e 
¤µ��ªnµ�����e 
Mean 34.63 Min = 23  Max = 60 

 
� 
� 
� 

 
�� 
����� 
����� 

� °µ�¸¡ 
¡�́��µ��¦·¬´� 
�»¦�·�­nª��́ª 
�»�¨µ�¦�µ��µ¦Â¡�¥r 
Á£­´��¦ 
¡¥µ�µ¨ 
�́�«¹�¬µ 

 
� 
� 
� 
� 
� 
� 

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

� Ã¦��¦³�Îµ�́ª 
Å¤n¤ ̧
£¼¤·Â¡o 
�ªµ¤�́�Ã¨®·�­¼� 

 
�� 
� 
� 

 
�� 
����� 
���� 

� ¥µ�¸É¦́��¦³�µ��¦³�Îµ 
Å¤n¤¸� 
¥µ¨��ªµ¤�́�Ã¨®·� 

 
�� 
� 

 
����� 
���� 
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�µ¦µ��̧É���5��(�n°� 

¨Îµ�´��̧É �o°¤¼¨�»�¨´�¬�³�¦³�µ�¦ �Îµ�ª� ¦o°¥¨³ 
5 °µ®µ¦Á­¦·¤�¸É¦́��¦³�µ��¦³�Îµ 

Å¤n¤ ̧
�¤¸� 
����ÊÎµ¤´��¨µ 
���ª·�µ¤·�¦ª¤ 
���­´��³­ ̧
���ª·�µ¤·�� ̧
���ª·�µ¤·�� ̧
���Â�¨Á�¸¥¤ 
���Â¤��̧Á�¸¥¤ 
���°́¨¢µÅ¨Ã�°·�Â°�·� 
���ª·�µ¤·�°̧ 
���¦°¥´¨Á�¨¨¸É 
����ÊÎµ¤´�°̧¢�·É¤¡¦·¤Ã¦­ 
���Á¨�·�·� 
����¤·Ê��´� 
���Á°�Å�¤r�nª¥¥n°¥ 

�®�¹É���¦́��¦³�µ�ª·�µ¤·�Å�o¤µ��ªnµ®�¹É���·� 

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

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

4.2.2 �ªµ¤Á�È��ª��µ��µ¦�Îµ�¸Á¨�´��Îµ�´� 
�¨�³Â���ªµ¤Á�È��ª��µ��µ¦�Îµ�¸Á¨�´��Îµ�´�Á�¦̧¥�Á�¸¥��´�¦³®ªnµ�­¼�¦�ACNEM 

Â¨³­¼�¦ CMAT Ä��¼oÁ�oµ¦nª¤ª·�́¥�Îµ�ª��16 ¦µ¥��¹É�Á�}��³Â���10 �nª���1 =�ª��o°¥�¸É­»�: 10=
�ª�¤µ��¸É­»���¡�ªnµ��¼o�iª¥Ä®o�³Â���ªµ¤Á�È��ª��µ��µ¦�Îµ�¸Á¨�´��Îµ�´��oª¥­¼�¦�ACNEM °¥¼n
Ä��nª��³Â���2, 4, 6, Â¨³�8 �·�Á�}��Îµ�ª��1 (6.��%), 10 (62.5%), 4 (25%), Â¨³�1 (6.��%) 
�µ¤¨Îµ�́��­nª��µ¦�Îµ�¸Á¨�´��Îµ�´��oª¥­¼�¦�CMAT ¡�ªnµ�¼o�iª¥Ä®o�³Â���ªµ¤Á�È��ª� °¥¼n
Ä��nª��³Â���2, 4, 6, Â¨³�8 Á�n�Á�̧¥ª�´���·�Á�}��Îµ�ª��1 (6.��%), 8 (50%), 3 (18.��%) Â¨³�4 
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(25%) �µ¤¨Îµ�́���́�Ä��µ¦µ��¸É�4.6��nµÁ�¨¸É¥¦³�́��ªµ¤Á�È��ª��µ��µ¦�Îµ�¸Á¨�´��Îµ�´��oª¥�oª¥
­¼�¦�ACNEM Á�}��4.63+1.41 Ä���³�¸É­¼�¦�CMAT ¤¸�nµÁ�}��5.25+1.91 �¹É�¦³�́��ªµ¤Á�È��ª�
�µ��´Ê�­°�­¼�¦Å¤n¤¸�ªµ¤Â���nµ��´��µ�­�·�·��p=0.27) �́�¦µ¥¨³Á°̧¥�Ä��µ¦µ��¸É�4.7��́��́Ê��¹�°µ�
�¨nµªÅ�oªnµ�´Ê�­°�­¼�¦�ÎµÄ®oÁ�·��ªµ¤Á�È��ª�Å¤nÂ���nµ��´�Â¨³�ÎµÄ®oÁ�·��ªµ¤Á�È��ª��´�
�¼oÁ�oµ¦nª¤ª·�́¥Ä�¦³�́�����¹É��º°ªnµÁ�}��ªµ¤Á�È��ª��n°��oµ��o°¥Á�}�­nª�Ä®�n�¹É�­°��¨o°��´�
­¤¤�·�µ��¸ÉÅ�o�́Ê�Åªo 

�µ¦µ��̧É�4.6 �¦³�́��ªµ¤Á�È��ª��µ��µ¦�Îµ�¸Á¨�´��Îµ�´�­¼�¦�ACNEM Â¨³�CMAT 

¦³�´��ªµ¤
Á�È��ª� 

­¼�¦�µ¦�Îµ�¸Á¨�´��Îµ�´� 
ACNEM CMAT 

Frequency Percent Frequency Percent 
2.00 1 6.25 1 6.25 
4.00 10 62.5 8 50.0 
6.00 4 25.0 3 18.75 
8.00 1 6.25 4 25.0 
Total 16 100.0 16 100.0 

�µ¦µ��̧É�4.7 �nµ�µ�­�·�·�°�¦³�́��ªµ¤Á�È��ª��µ��µ¦�Îµ�¸Á¨�´��Îµ�´�­¼�¦ ACNEM Â¨³�CMAT  
Á�¦̧¥�Á�¸¥��´� 

­¼�¦ n 
¦³�´��ªµ¤Á�È��ª� 

p-value 
Mean SD 

ACNEM 16 4.63 1.41 0.27 
CMAT 16 5.25 1.91  

4.2.3 �ÎµÂ®�n��̧ÉÁ�·��ªµ¤Á�È��ª��µ��µ¦�Îµ�¸Á¨�´��Îµ�´� 
  �µ��µ¦«¹�¬µ�¦́Ê��̧Ê¡�ªnµ�ÎµÂ®�n��¸É�¼oÁ�oµ¦nª¤ª·�́¥¦¼o­¹�Á�·��ªµ¤Á�È��ª��µ��µ¦�Îµ�¸Á¨�´�
�Îµ�´��oª¥­¼�¦�ACNEM Á�·��¸É�¦·Áª��¸ÉÂ��Á�È¤�»�¦µ¥��·�Á�}�°́�¦µ¦o°¥¨³�100�Ä���³�¸É�µ¦�Îµ 
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�¸Á¨�´��Îµ�´��oª¥­¼�¦�CMAT ¤¸�¦·Áª��¸É�¼oÁ�oµ¦nª¤�µ�ª·�́¥Á�·��ªµ¤¦¼o­¹��ª�£µ¥®¨´��µ¦¦́��µ¦
�Îµ�´�Ä��¦·Áª��¸ÉÂ���nµ��´�°°�Å��Ã�¥¤µ��¸É­»��º°Á�È��¹Ê�¤µ�¦·Áª�Â���oµ�Ä��Îµ�ª���� ¦µ¥
�¦o°¥¨³������)�¦°�¨�¤µ�º°��ª��¦·Áª��¸ÉÂ��Á�È¤�Îµ�ª��2�¦µ¥��¦o°¥¨³�12.��), ­nª�¨´�¬�³ 
�ª��¹��Ç��¹Ê�¤µ�¦·Áª��o�Â��� �ª�Â�n��Ç�Ä�Á­o�, Á�È��¨oµ¤Á�ºÊ°�¹Ê�¤µ, Á�È�®́ªÅ®¨n�¹Ê�¤µ, 
�¦µ��¨´�¬�³¨³�1 ¦µ¥��¦o°¥¨³�6.�����́�¦µ¥¨³Á°̧¥�Ä��µ¦µ��¸É�4.8 �¹É��nµ�³Á�¸É¥ª�o°��´��nµ 
Osmolarity�Â¨³�nµ�ªµ¤Á�}��¦�-�nµ��°�­¼�¦�´Ê�­°��¸ÉÂ���nµ��´�� 

�µ¦µ��̧É�4.8  �¦·Áª��¸É�¼o�iª¥¦¼o­¹�Á�È��ª��µ��µ¦�Îµ�¸Á¨�´��Îµ�´�Ä�­¼�¦ ACNEM Â¨³�CMAT 

¦®´­ 
�ªµ¤Á�È��ª��µ��µ¦�Îµ�̧Á¨�́É��Îµ�´� 

­¼�¦�ACNEM ­¼�¦�CMAT 
¦³�´��ªµ¤�ª� �¦·Áª��̧É�ª� ¦³�´��ªµ¤�ª� �¦·Áª��̧É�ª� 

1 4 �¦·Áª��¸ÉÂ��Á�È¤ 6 �¹��Ç��¹Ê�¤µ�¦·Áª��o�Â�� 
2 4 �¦·Áª��¸ÉÂ��Á�È¤ 4 Á�È��¹Ê�¤µ�¦·Áª�Â���oµ�Ä� 
3 4 �¦·Áª��¸ÉÂ��Á�È¤ 8 Á�È��¹Ê�¤µ�¦·Áª�Â���oµ�Ä� 
4 4 �¦·Áª��¸ÉÂ��Á�È¤ 8 �Á�È��¹Ê�¤µ�¦·Áª�Â���oµ�Ä� 
5 4 �¦·Áª��¸ÉÂ��Á�È¤ 4 �¦·Áª��¸ÉÂ��Á�È¤ 
6 4 �¦·Áª��¸ÉÂ��Á�È¤ 6 Á�È��¹Ê�¤µ�¦·Áª�Â���oµ�Ä� 
7 8 �¦·Áª��¸ÉÂ��Á�È¤ 4 Â�n��Ç�Ä�Á­o� 
8 6 �¦·Áª��¸ÉÂ��Á�È¤ 4 �Á�È��¹Ê�¤µ�¦·Áª�Â���oµ�Ä� 
9 6 �¦·Áª��¸ÉÂ��Á�È¤ 4 �¦·Áª��¸ÉÂ��Á�È¤ 
10 6 �¦·Áª��¸ÉÂ��Á�È¤ 6 �Á�È��¹Ê�¤µ�¦·Áª�Â���oµ�Ä� 
11 4 �¦·Áª��¸ÉÂ��Á�È¤ 4 �Á�È��¹Ê�¤µ�¦·Áª�Â���oµ�Ä� 
12 4 �¦·Áª��¸ÉÂ��Á�È¤ 8 �Á�È��¹Ê�¤µ�¦·Áª�Â���oµ�Ä� 
13 2 �¦·Áª��¸ÉÂ��Á�È¤ 2 �Á�È��¹Ê�¤µ�¦·Áª�Â���oµ�Ä� 
14 4 �¦·Áª��¸ÉÂ��Á�È¤ 8 Á�È�� öµ¤Á�ºÊ°�¹Ê�¤µ 
15 6 �¦·Áª��¸ÉÂ��Á�È¤ 4 Á�È�®´ªÅ® n̈�¹Ê�¤µ 
16 4 �¦·Áª��¸ÉÂ��Á�È¤ 4 Á�È��¹Ê�¤µ�¦·Áª�Â���oµ�Ä� 
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4.2.4 ¦³�´��ªµ¤Á�È��ª��µ��µ¦�Îµ�¸Á¨�´��Îµ�´�Ã�¥�µ¦�´�¦³�´�Á�}��3 ¦³�´� 
  �µ¦ª·Á�¦µ³®r¦³�́��ªµ¤Á�È��ª��µ��µ¦�Îµ�¸Á¨�´��Îµ�´�Á�}��3 ¦³�́��º°��ª��o°¥��ª�
�µ��¨µ��Â¨³�ª�¤µ���¹É��Îµ�µ¦�́��¨»n¤�µ��mean - SD, mean + SD and mean + SD �µ¤¨Îµ�́��
�¹É��nµÁ�¨¸É¥¦ª¤�°��ªµ¤Á�È��ª��µ��µ¦�Îµ�¸Á¨�´��Îµ�´��´Ê�­°�­¼�¦Á�}��4.94 + 1.68 �́��́Ê� ¦³�́�
�ªµ¤Á�È��ª�­µ¤¦³�́��º°��o°¥��µ��¨µ��Â¨³¤µ���¹�°¥¼nÄ��nª��<3.25, 3.25-6.62, Â¨³�>6.62 
�µ¤¨Îµ�́���́�¦µ¥¨³Á°̧¥�Ä��µ¦µ��¸É�4.9 

Ä��µ¦Ä®o�¼oÁ�oµ¦nª¤�µ�ª·�́¥Ä®o�³Â��¦³�́��ªµ¤Á�È��ª��µ��µ¦�Îµ�¸Á¨�´��Îµ�´��¡�ªnµ
­¼�¦�ACNEM ¤¸�¼oÄ®o�³Â���ªµ¤Á�È��ª�°¥¼nÄ�¦³�́��o°¥�Îµ�ª��1 ¦µ¥�(¦o°¥¨³�6.��) ¦³�́��µ�
�¨µ��Îµ�ª��14 ¦µ¥�(¦o°¥¨³�87.5)�Â¨³¦³�́�¤µ��Îµ�ª��1 ¦µ¥�(¦o°¥¨³�6.��)�­Îµ®¦́�­¼�¦�CMAT 
¤¸�¼oÄ®o�³Â���ªµ¤Á�È��ª�°¥¼nÄ�¦³�́��o°¥�Îµ�ª��1 ¦µ¥�(¦o°¥¨³�6.��) ¦³�́��µ��¨µ��Îµ�ª��11 
¦µ¥�(¦o°¥¨³�68.��)�Â¨³¦³�́�¤µ��Îµ�ª��4 ¦µ¥�(¦o°¥¨³�25)��́�¦µ¥¨³Á°̧¥�Ä��µ¦µ��¸É 4.9 �́��́Ê�
�¹��¨nµªÅ�oªnµ­¼�¦�´Ê�­°��ÎµÄ®oÁ�·��ªµ¤Á�È��ª��´��¼oÁ�oµ¦nª¤ª·�́¥Ä�¦³�́��µ��¨µ�Á�}�­nª�Ä®�n 
  ®¨´��µ��¼oÁ�oµ¦nª¤ª·�́¥Å�o�nµ��µ¦�Îµ�¸Á¨�´��Îµ�´��µ��µ��´Ê�­°�­¼�¦�Å�o¤¸�µ¦Ä®o�¼oÁ�oµ¦nª¤
ª·�́¥Á¨º°�ªnµ�°�­¼�¦Ä�¤µ��ªnµ�´��¡�ªnµ¤¸�¼o�¸É�°�­¼�¦ ACNEM ¤µ��ªnµ­¼�¦�CMAT �Îµ�ª��12 
¦µ¥��·�Á�}�¦o°¥¨³�75 Ä���³�¸É¤¸�¼o�°�­¼�¦�CMAT ¤µ��ªnµ­¼�¦ ACNEM �Îµ�ª��4 ¦µ¥��·�Á�}�
°́�¦µ¦o°¥¨³�25 �́�¦µ¥¨³Á°̧¥�Ä��µ¦µ��¸É�4.9 �´Ê��̧Ê��Á�¸É¥ªÁ�ºÉ°�Ä�Á¦ºÉ°��¸É�¼oÁ�oµ¦nª¤�µ�ª·�́¥Á�·��ªµ¤
Á�È��ª�Ä�¦³�́��ª�¤µ��µ��µ¦�Îµ­¼�¦CMAT Á�}��Îµ�ª�¤µ��ªnµÄ�­¼�¦ ACNEM 
  �¨�µ¦ª·Á�¦µ³®r¦³�́��ªµ¤Á�È��ª�¡�ªnµ��µ¦�Îµ�¸Á¨�´��Îµ�´��µ�­¼�¦ ACNEM ¤¸�nµÁ�¨¸É¥
�ªµ¤Á�È��ª�°¥¼n�¸É�2.00 + 0.37 Ä���³�¸É�µ¦�Îµ�¸Á¨�´��Îµ�´��µ�­¼�¦ CMAT ¤¸�nµÁ�¨¸É¥�ªµ¤
Á�È��ª�°¥¼n�¸É�2.19 + 0.54 �¹É�¦³�́��ªµ¤Á�È��ª��µ��´Ê�­°�­¼�¦Å¤n¤¸�ªµ¤Â���nµ��´��µ�­�·�·�
(p=0.18) �́�¦µ¥¨³Á°̧¥�Ä��µ¦µ��¸É�4.10  
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�µ¦µ��̧É�4.9  �ªµ¤Á�È��ª�¦ª¤�µ��µ¦�Îµ�¸Á¨�´��Îµ�´�­¼�¦�ACNEM Â¨³­¼�¦ CMAT Á¤ºÉ°�́�Â�n�  
   Á�}����¦³�́�Â¨³�ªµ¤�°��n°­¼�¦�¸Á¨�´��Îµ�´��´Ê�­°� 

�nµ�µ�­�·�· 
  -Mean 
  -SD 

 
4.94 
1.68 

¦³�´��ªµ¤Á�È��ª�  
��-�ª��o°¥ 
��-�ª��µ��¨µ� 
��-�ª�¤µ� 

<3.25 
3.25-6.62 
>6.62 

­¼�¦�ACNEM 
��-�ª��o°¥ 
��-�ª��µ��¨µ� 
��-�ª�¤µ� 

n(%) 
1(6.25) 
14(87.5) 
1(6.25) 

­¼�¦�CMAT 
��-�ª��o°¥ 
��-�ª��µ��¨µ� 
��-�ª�¤µ� 

n(%) 
1(6.25) 
11(68.75) 
4(25) 

­¼�¦�̧É�¼o�iª¥�°� 
��-ACNEM 
  -CMAT 

n(%) 
12(75) 
4(25) 

 
�µ¦µ��̧É�4.10  Á�¦̧¥�Á�¸¥��ªµ¤Á�È��ª��µ��µ¦�Îµ�¸Á¨�´��Îµ�´��µ�­¼�¦ ACNEM Â¨³�CMAT 

­¼�¦ n ¦³�´��ªµ¤Á�È��ª� p-value 
Mean SD 

ACNEM 16 2.00 0.37 0.18 
CMAT 16 2.19 0.54  
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4.2.5 �ªµ¤Á�}��¦�-�nµ��°��´ª°¥nµ��{­­µª³�n°�Â¨³®¨´��µ¦�Îµ�¸Á¨�´��Îµ�´� 
  �¨ª·Á�¦µ³®r�µ¦�Îµ�¸Á¨�´��Îµ�´��oª¥­¼�¦�ACNEM Ä��¼oÁ�oµ¦nª¤ª·�́¥����¦µ¥¡�ªnµ�nµÁ�¨¸É¥
�ªµ¤Á�}��¦�-�nµ��°��́ª°¥nµ��{­­µª³�n°��µ¦�Îµ�¸Á¨�´��Îµ�´�°¥¼n�¸É������+ 0.���Ä���³�¸É�
�nµÁ�¨¸É¥�ªµ¤Á�}��¦�-�nµ��°��́ª°¥nµ��{­­µª³®¨´��µ¦�Îµ�¸Á¨�´��Îµ�´�°¥¼n�¸É������+ 0.����¹É�
�nµÁ�¨¸É¥�¸ÉÁ¡·É¤�¹Ê��̧Ê¡�ªnµ¤¸�́¥­Îµ�´��µ�­�·�·��p=0.004� �́�¦µ¥¨³Á°̧¥�Ä��µ¦µ��¸É����1�­Îµ®¦́��µ¦
�Îµ�¸Á¨�´��Îµ�´��oª¥­¼�¦�CMAT Á�ºÉ°��µ�¤¸�¼oÁ�oµ¦nª¤ª·�́¥���¦µ¥Á�·��¨�oµ�Á�¸¥�¦³®ªnµ��µ¦�Îµ�¸Á¨
�´��Îµ�´��¹�®¥»��µ¦ª·�́¥Â¨³Ä®o�µ¦¦́�¬µÃ�¥�´��¸��¹�Å�o�¨�µ��¼oÁ�oµ¦nª¤ª·�́¥Á¡¸¥�����¦µ¥�¡�ªnµ
�nµÁ�¨¸É¥�ªµ¤Á�}��¦�-�nµ��°��́ª°¥nµ��{­­µª³�n°��µ¦�Îµ�¸Á¨�´��Îµ�´�°¥¼n�¸É������+ 0.���Ä���³�¸É�
�nµÁ�¨¸É¥�ªµ¤Á�}��¦�-�nµ��°��́ª°¥nµ��{­­µª®¨´��µ¦�Îµ�¸Á¨�´��Îµ�´�°¥¼n�¸É������+ 0.����¹É��nµÁ�¨¸É¥
�¸ÉÁ¡·É¤�¹Ê��̧Ê¡�ªnµ¤¸�́¥­Îµ�´��µ�­�·�·��p=0.00�� �́�¦µ¥¨³Á°̧¥�Ä��µ¦µ��¸É����2��́��́Ê��¹��¨nµªÅ�oªnµ
�µ¦�Îµ�¸Á¨�´��Îµ�´��oª¥­¼�¦ ACNEM Â¨³�CMAT �ÎµÄ®o�{­­µª³¤¸�ªµ¤Á�}��nµ�Á¡·É¤�¹Ê� 
  Â¨³Á¤ºÉ°ª·Á�¦µ³®rÁ�¦̧¥�Á�¸¥��nµ�ªµ¤Á�}��¦�-�nµ��°��́ª°¥nµ��{­­µª³�¸ÉÁ�¨¸É¥�Â�¨�
®¨´��µ¦�Îµ�¸Á¨�´��Îµ�´��µ��´Ê�­°�­¼�¦�¡�ªnµ��µ¦�Îµ�¸Á¨�´��Îµ�´��µ�­¼�¦ ACNEM �ÎµÄ®o�nµ
�ªµ¤Á�}��¦�-�nµ��°��́ª°¥nµ��{­­µª³Á¡·É¤�¹Ê�Ã�¥Á�¨¸É¥����� + 0.�� Ä���³�¸É�µ¦�Îµ�¸Á¨�´��Îµ�´�
�µ�­¼�¦ CMAT �ÎµÄ®o�nµ�ªµ¤Á�}��¦�-�nµ��°��́ª°¥nµ��{­­µª³Á¡·É¤�¹Ê�Ã�¥Á�¨¸É¥����� + ������¹É�
�nµ�ªµ¤Á�}��¦�-�nµ��°��́ª°¥nµ��{­­µª³�¸ÉÁ�¨¸É¥�Â�¨�Á¡·É¤�¹Ê�®¨´��µ¦�Îµ�¸Á¨�´��Îµ�´��µ��´Ê�
­°�­¼�¦Å¤n¤¸�ªµ¤Â���nµ��´��µ�­�·�·�(p=0.���)��¹É�­°��¨o°��´�­¤¤�·�µ��¸ÉÅ�o�́Ê�Åªo �́�
¦µ¥¨³Á°̧¥�Ä��µ¦µ��¸É�4.�3 

�µ¦µ��̧É�4.11  �ªµ¤Á�}��¦�-�nµ��°��́ª°¥nµ��{­­µª³�n°�Â¨³®¨´��µ¦�Îµ�¸Á¨�´��Îµ�´��oª¥­¼�¦ 
        ACNEM 

�nª��µ¦ª´� n �ªµ¤Á�}��¦�-�nµ��°��{­­µª³ p-value 
Mean SD 

�n°��Îµ�µ¦�Îµ�´� 16 6.29 0.89 0.004 
®¨´��Îµ�µ¦�Îµ�´� 16 6.86 0.95  
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�µ¦µ��̧É�4.�2  �ªµ¤Á�}��¦�-�nµ��°��́ª°¥nµ��{­­µª³�n°�Â¨³®¨´��µ¦�Îµ�¸Á¨�´��Îµ�´��oª¥­¼�¦ 
CMAT 

�nª��µ¦ª´� n 
�ªµ¤Á�}��¦�-�nµ��°��{­­µª³ 

p-value Mean SD 
�n°��Îµ�µ¦�Îµ�´� 15
 6.71 0.67 0.006 
®¨´��Îµ�µ¦�Îµ�´� 15
 7.17 0.39  

®¤µ¥Á®�»���
Á�ºÉ°��µ�¤¸�¼oÁ�oµ¦nª¤ª·�́¥���¦µ¥�¸É¤¸�¨�oµ�Á�¸¥�¦³®ªnµ��µ¦�Îµ�¸Á¨�´��Îµ�´��¹�®¥»��µ¦
ª·�́¥Â¨³Ä®o�µ¦¦́�¬µÃ�¥�´��¸�  

�µ¦µ��̧É�4.�3  Á�¦̧¥�Á�¸¥��ªµ¤Á�}��¦�-�nµ��°��́ª°¥nµ��{­­µª³�¸ÉÁ�¨¸É¥�Â�¨�®¨´��µ¦�Îµ 
�¸Á¨�´��Îµ�´��oª¥­¼�¦�ACNEM Â¨³�CMAT 

­¼�¦�¸Á¨�´�
�Îµ�´� n �ªµ¤Á�}��¦�-�nµ��°��{­­µª³�̧ÉÁ�¨¸É¥�Â�¨� p-value 

Mean SD 
ACNEM 15 �0.58 0.72 0.964 
CMAT 15 �0.48 0.57  

4.2.6 �µ¦�¦́��ªµ¤Á�}��¦�-�nµ��°��´ª°¥nµ��{­­µª³Ä��µ¦�Îµ�¸Á¨�´��Îµ�´� 
  Ä��µ¦�Îµ�¸Á¨�´��Îµ�´�­¼�¦�ACNEM Á¤ºÉ°�¦ª��nµ�ªµ¤Á�}��¦�-�nµ��°��{­­µª³£µ¥®¨´�
�µ¦�Îµ�¸Á¨�´��¸É�����µ�¸¡�ªnµ¤¸�¼oÁ�oµ¦nª¤ª·�́¥�Îµ�ª����¦µ¥�¸É¤¸�nµ�ªµ¤Á�}��¦�-�nµ��°��́ª°¥nµ�
�{­­µª³�o°¥�ªnµ������·�Á�}��nµÁ�¨¸É¥������+ 0.����¹�Å�o�Îµ�µ¦�¦́��nµ�ªµ¤Á�}��¦�-�nµ��°�
�{­­µª³�oª¥�µ¦Ä®o¦́��¦³�µ��ENO ���¦³�´É��¼oÁ�oµ¦nª¤ª·�́¥�»�¦µ¥¤¸�nµ�{­­µª³¤µ��ªnµ®¦º°
Á�nµ�´�������Îµ®��Ä�o ENO Å¤nÁ�·�����°����¹É�¡�ªnµ�nµ�ªµ¤Á�}��¦�-�nµ��°��{­­µª³£µ¥®¨´�
�¦́��oª¥�µ¦¦́��¦³�µ��ENO�¤¸�nµÁ�¨¸É¥°¥¼n�¸É������+ 0.����¹É��nµÁ�¨¸É¥�¸ÉÁ¡·É¤�¹Ê��̧Ê¡�ªnµ¤¸�́¥­Îµ�´�
�µ�­�·�·��p=0.0�����¹É�­°��¨o°��´�­¤¤�·�µ��¸ÉÅ�o�́Ê�Åªo �́�¦µ¥¨³Á°̧¥�Ä��µ¦µ��¸É����4�­Îµ®¦́�
�µ¦�Îµ�¸Á¨�´��Îµ�´��oª¥­¼�¦�CMAT��nµ�ªµ¤Á�}��¦�-�nµ��°��{­­µª³£µ¥®¨´��µ¦�Îµ�¸Á¨�´��¸É����
�µ�¸¡�ªnµ¤¸�¼oÁ�oµ¦nª¤ª·�́¥�Îµ�ª����¦µ¥�¸É¤¸�nµ�ªµ¤Á�}��¦�-�nµ��°��́ª°¥nµ��{­­µª³�o°¥�ªnµ�����
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�·�Á�}��nµÁ�¨¸É¥������+ 0.���Â¨³Å�o�Îµ�µ¦�¦́��nµ�ªµ¤Á�}��¦�-�nµ��°��{­­µª³�oª¥�µ¦Ä®o
¦́��¦³�µ��ENO Â�n�¼oÁ�oµ¦nª¤ª·�́¥�»�¦µ¥��Ä®oÅ�o�nµ�{­­µª³¤µ��ªnµ®¦º°Á�nµ�´��������Îµ®��Ä�o 
ENO Å¤nÁ�·�����°���Á�n��´���¹É�¡�ªnµ�nµ�ªµ¤Á�}��¦�-�nµ��°��{­­µª³£µ¥®¨´��¦́��oª¥�µ¦
¦́��¦³�µ��ENO�¤¸�nµÁ�¨¸É¥°¥¼n�¸É������+ 0.����¹É��nµÁ�¨¸É¥�¸ÉÁ�¨¸É¥�Â�¨��̧Ê¡�ªnµÅ¤n¤¸�ªµ¤Â���nµ�
�´��µ�­�·�·��p=0.0�������¹É��´�Â¥o��´�­¤¤�·�µ��¸ÉÅ�o�́Ê�Åªo �́�¦µ¥¨³Á°̧¥�Ä��µ¦µ��¸É����5��´Ê��̧Ê°µ�
Á�ºÉ°��µ��Îµ�ª��°��¼o�¸É¦́��¦³�µ� ENO ¤¸�Îµ�ª��o°¥Â¨³�nµÁ�¨¸É¥�ªµ¤Á�}��¦�-�nµ��°�
�{­­µª³�n°��µ¦¦́��¦³�µ� ENO �n°��oµ�­¼�°¥¼nÂ¨oªÁ¤ºÉ°Á�¦̧¥�Á�¸¥��´��µ¦Ä�o­¼�¦�ACNEM �¹�
�ÎµÄ®oÁ®È��µ¦Á�¨¸É¥�Â�¨��°��nµ�ªµ¤Á�}��¦�-�nµ��°��{­­µª³£µ¥®¨´��µ¦¦́��¦³�µ��ENO Å¤n
�´�Á�� 

Â¨³Á¤ºÉ°ª·Á�¦µ³®rÁ�¦̧¥�Á�¸¥��ªµ¤Á�}��¦�-�nµ��°��́ª°¥nµ��{­­µª³�¸ÉÁ�¨¸É¥�Â�¨�
£µ¥®¨´��µ¦Ä�o�ENO �¦́�Ä��¼o�iª¥�¸É�Îµ�¸Á¨�´��Îµ�´��´Ê�­°�­¼�¦¡�ªnµ�Ä�­¼�¦ ACNEM �́Ê�
£µ¥®¨´�¦́��¦³�µ��ENO �ÎµÄ®o�nµ�ªµ¤Á�}��¦�-�nµ��°��́ª°¥nµ��{­­µª³Á¡·É¤�¹Ê�Ã�¥Á�¨¸É¥����� + 
���� Ä���³�¸É­¼�¦ CMAT��́Ê�£µ¥®¨´�¦́��¦³�µ� ENO��ÎµÄ®o�nµ�ªµ¤Á�}��¦�-�nµ��°��́ª°¥nµ�
�{­­µª³Á¡·É¤�¹Ê�Ã�¥Á�¨¸É¥����� + ������¹É�Á�¦̧¥�Á�¸¥��nµ�ªµ¤Á�}��¦�-�nµ��°��́ª°¥nµ��{­­µª³�¸É
Á�¨¸É¥�Â�¨�Á¡·É¤�¹Ê�®¨´��µ¦¦́��¦³�µ��ENO Ä��µ¦�Îµ�¸Á¨�´��Îµ�´��µ��´Ê�­°�­¼�¦Å¤n¤¸�ªµ¤
Â���nµ��´��µ�­�·�·�(p=0.���) �́�¦µ¥¨³Á°̧¥�Ä��µ¦µ��¸É�4.�6 

�µ¦µ��̧É�4.�4  �ªµ¤Á�}��¦�-�nµ��°��́ª°¥nµ��{­­µª³�¸ÉÁ�¨¸É¥�Â�¨�£µ¥®¨´��µ¦Ä�o�ENO �¦́�Ä� 
 �¼o�iª¥�¸É�Îµ�¸Á¨�´��Îµ�´��oª¥­¼�¦�ACNEM 

�nª��µ¦ª´� n �ªµ¤Á�}��¦�-�nµ��°��{­­µª³ p-value 
Mean SD 

�n°��Îµ�µ¦�¦́� 8 6.14 0.80 0.012 
®¨´��Îµ�µ¦�¦́� 8 7.46 0.35  
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�µ¦µ��̧É�4.15  �ªµ¤Á�}��¦�-�nµ��°��́ª°¥nµ��{­­µª³�¸ÉÁ�¨¸É¥�Â�¨�£µ¥®¨´��µ¦Ä�o�ENO �¦́�Ä� 
 �¼o�iª¥�¸É�Îµ�¸Á¨�´��Îµ�´��oª¥­¼�¦�CMAT 

�nª��µ¦ª´� n 
�ªµ¤Á�}��¦�-�nµ��°��{­­µª³ 

p-value Mean SD 
�n°��Îµ�µ¦�¦́� 4 6.63 0.15 0.059 
®¨´��Îµ�µ¦�¦́� 4 7.33 0.25  

�µ¦µ��̧É�4.16  Á�¦̧¥�Á�¸¥��ªµ¤Á�}��¦�-�nµ��°��́ª°¥nµ��{­­µª³�¸ÉÁ�¨¸É¥�Â�¨�£µ¥®¨´��µ¦Ä�o�
ENO �¦́�Ä��¼o�iª¥�¸É�Îµ�¸Á¨�´��Îµ�´��´Ê�­°�­¼�¦ 

­¼�¦�¸Á¨�´��Îµ�´� n �ªµ¤Á�}��¦�-�nµ��°��{­­µªµ³�̧ÉÁ�¨¸É¥�Â�¨� p-value 
Mean SD 

ACNEM 8 �1.32 1.06 0.715 
CMAT 4 �0.70 0.40  

  Â¨³Á¤ºÉ°ª·Á�¦µ³®r�¹��¦³­·��·£µ¡�°� ENO Ä��µ¦�¦́��nµ�ªµ¤Á�}��¦�-�nµ�Ä��́ª°¥nµ�
�{­­µª³�°��¼oÁ�oµ¦nª¤ª·�́¥Ä��µ¦�Îµ�¸Á¨�´��Îµ�´��´Ê�­¼�¦ ACNEM Â¨³�CMAT ¡�ªnµÄ�­¼�¦ 
ACNEM ¤¸�µ¦Ä�o�ENO �Îµ�ª��´Ê�­·Ê������°��Ã�¥ ENO Â�n¨³�°��ÎµÄ®o¤¸�nµ�ªµ¤Á�}��¦�-�nµ�
�°��́ª°¥nµ��{­­µª³Á¡·É¤�¹Ê������ + ������¹É�¡�ªnµ¤¸�ªµ¤Â���nµ�°¥nµ��́¥­Îµ�´��µ�­�·�·�
�p<0.001���́�¦µ¥¨³Á°̧¥�Ä��µ¦µ��¸É����7�­nª�Ä�­¼�¦�CMAT ¤¸�µ¦Ä�o�ENO �Îµ�ª��´Ê�­·Ê�����°��
Ã�¥�ENO Â�n¨³�°��ÎµÄ®o¤¸�nµ�ªµ¤Á�}��¦�-�nµ��°��́ª°¥nµ��{­­µª³Á¡·É¤�¹Ê������ + ������¹É�
¡�ªnµÅ¤n¤¸�ªµ¤Â���nµ��µ�­�·�·��p=0.188���́�¦µ¥¨³Á°̧¥�Ä��µ¦µ��¸É����7 
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�µ¦µ��̧É�4.17 ��¦³­·��·£µ¡�°� ENO Ä��µ¦�¦́��nµ�ªµ¤Á�}��¦�-�nµ�Ä��{­­µª³�́ª°¥nµ��°�
�¼oÁ�oµ¦nª¤ª·�́¥Ä��µ¦�Îµ�¸Á¨�´��Îµ�´��´Ê�­¼�¦�ACNEM Â¨³�CMAT 

­¼�¦�¸Á¨�´��Îµ�´� �Îµ�ª� ENO 
�̧ÉÄ�o 

�ªµ¤Á�}��¦�-�nµ��°��{­­µª³�̧É
Á�¨¸É¥�Â�¨� p-value 

Mean SD 
ACNEM �� ����� ���� <0.001 
CMAT 8 +0.35 0.68 0.188 

 



  
 

 
���¸É�5 

­¦»��°£·�¦µ¥�¨�Â¨³�o°Á­�°Â�³ 

����­¦»��¨�µ¦ª·�´¥ 

Ä��µ¦«¹�¬µ�̧Ê¤»n�®ª́�Á¡ºÉ°«¹�¬µ�Á�¦̧¥�Á�¸¥�Â¨³�¦́��¦»�­¼�¦�¸Á¨�´����­¼�¦®¨´��¸É�·¥¤Ä�o
�´��´ÉªÅ�Ä�Á¤º°�Å�¥�{��»�´��º°�­¼�¦�°� ACNEM��¸É¤¸�µ¦Ä�o sodium ascorbate Â¨³­¼�¦�°� 
CMAT �¸É¤¸�µ¦Ä�o�ascorbic acid ¦nª¤�´��sodium bicarbonate Ã�¥¤¸�´Ê�­nª��µ¦«¹�¬µ�´Ê�Ä�­nª�
®o°���·�´�·�µ¦Â¨³�µ�­nª��¨·�·�Ä�°µ­µ­¤´�¦­»�£µ¡�̧�Îµ�ª��16�¦µ¥Â¨³£µ¥®¨´��µ��µ¦
ª·Á�¦µ³®r�¨Â¨oª­µ¤µ¦�­¦»��¨�nµ��Ç�Å�o�́��̧Ê 

5.1.1 Å¤nªnµ�³¨��¦·¤µ� sodium bicarbonate ¨��¸É�¦·¤µ�Á�nµÄ�®¦º°��Å¤n¤¸�µ¦Ä�o�
sodium bicarbonate Á¨¥�ÈÅ¤n¡��µ¦���³�°���́��́Ê��¹��¦́��µ¦Ä�o�sodium�bicarbonate �µ¤�nµ�
Osmolarity Â¨³��nµ�ªµ¤Á�}��¦�-�nµ��°�­µ¦¨³¨µ¥�Â¨³¡�ªnµ�­¼�¦�CMAT �¸É¤¸�µ¦Ä�o�¦·¤µ��
sodium bicarbonate �¸É����¤·¨¨·¨·�¦�¹É�Á�}��­¼�¦�CMAT Á�·¤¤¸�ªµ¤Á®¤µ³­¤Ä�Á¦ºÉ°��pH�Â¨³ 
Osmolarity �̧�¸É­»� 

5.1.2 ­¼�¦ ACNEM Â¨³�CMAT ¤¸�ªµ¤Á®¤µ³­¤Ä��¨�µ�®o°���·�´�·�µ¦Ä�Á¦ºÉ°� 
Osmolarity Â¨³�pH�Ä�¨oÁ�¸¥��´� 

5.1.3 EDTA �°���¦·¬´��Center for Advanced Medicine Ltd, New Zealand��´���°�
�¦·¬´��VOOR ¤¸�»�­¤�´�·�µ�®o°���·�´�·�µ¦Ä�¨oÁ�¸¥��´��¹��nµ�³�ÎµÄ®oÁ�·��¦³­·��·�¨�µ��¨·�·�
Ä�¨oÁ�¸¥��´�� 

5.1.4 ­¼�¦�ACNEM Â¨³�­¼�¦ CMAT ¤¸�»�­¤�´�·�ÎµÄ®oÁ�·��ªµ¤�ª�Å¤nÂ���nµ��´�
Ä��µ�­�·�·��p=0.18��Â¨³�ÎµÄ®oÁ�·��ªµ¤Á�È��ª�Ä�¦³�́��µ��¨µ�Á�}�­nª�Ä®�nÁ�n��´��Â¨³�¤¸
­¤�´�·Ä��µ¦�ÎµÄ®oÁ�·��µ¦Á¡·É¤�¹Ê��°��nµ�ªµ¤�¦�-�nµ��°��{­­µª³Å�oÅ¤nÂ���nµ��´��µ�­�·�·�
(p=0.���)��º°�Á¡·É¤�¹Ê�°¥¼n¦³�́��¦³¤µ������ 

5.1.5 ­¼�¦�ACNEM Â¨³�­¼�¦�CMAT �ÎµÄ®oÁ�·��ªµ¤�ª�Ä��ÎµÂ®�n��¸ÉÂ���nµ��´�
�¨nµª�º°�­¼�¦�ACNEM Á�·��¦·Áª��¸ÉÂ��Á�È¤�»�¦µ¥�Á�ºÉ°��µ�¤¸�nµ�ªµ¤Á�}��¦�­¼�Á�·�Å��Ä���³�¸É�
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­¼�¦ CMAT ­nª�Ä®�n�·�Á�}��Îµ�ª�����¦µ¥��¦o°¥¨³������� �³Á�·�Â��Á�È�Â�n��¹��¹Ê�¤µÄ�Á­o�
Á¨º°�Á�}�®¨´��Á�ºÉ°��µ�¤¸Â¦��́�°°­Ã¤�·��¸É¤µ�Á�·�Å�� 

5.1.6 ­¼�¦�ACNEM Å�o¦́��ªµ¤�·¥¤�µ��¼oÁ�oµ¦nª¤�µ�ª·�́¥¤µ��ªnµ�CMAT �·�Á�}�¦o°¥¨³�
����°��¼oÁ�oµ¦nª¤�µ�ª·�́¥�´Ê�®¤� 

5.1.7 Ä��µ¦�Îµ�¸Á¨�´��Îµ�´��´Ê�­°�­¼�¦¡�ªnµ¤¸�¼oª·�́¥�µ�­nª��¸É®¨´��µ¦�Îµ�¸Á¨�´�Â¨oª�
�nµ�ªµ¤Á�}��¦�-�nµ��°��{­­µª³Å¤n�¹�Á���r�¸É�Îµ®����º°�����Ã�¥Ä�­¼�¦�ACNEM ¤¸�Îµ�ª�
¤µ��ªnµ�·�Á�}��Îµ�ª����¦µ¥��¦o°¥¨³�����Ä���³�¸É­¼�¦�CMAT �·�Á�}��Îµ�ª����¦µ¥��¦o°¥¨³�����
�¹É�°µ�Á�ºÉ°�¤µ�µ��nµ�ªµ¤Á�}��¦�-�nµ��°��{­­µª³�n°��µ¦�Îµ�¸Á¨�´��Îµ�´�Ä��µ¦�Îµ­¼�¦ 
CMAT ¤¸�nµ­¼��ªnµ°¥¼n�n°�Â¨oª�°¥nµ�Å¦�È�µ¤¡�ªnµ£µ¥®¨´��µ��µ¦�¦́��oª¥�µ¦¦́��¦³�µ��ENO 
Â¨oª���-���°����¼oÁ�oµ¦nª¤ª·�́¥�»���¤¸�nµ�ªµ¤Á�}��¦�-�nµ��°��{­­µª³�nµ�Á���r�»���Ä��µ¦
�Îµ�¸Á¨�´��Îµ�´��´Ê�­°�­¼�¦ 

5.1.8 Á¤ºÉ°¡·�µ¦�µÄ�Á�·�­�·�·Ä�Á¦ºÉ°��µ¦�Îµ�ENO ¤µ�¦́�Á¡·É¤�nµ�ªµ¤Á�}��¦�-�nµ��°�
�{­­µª³�µ��µ¦�Îµ�¸Á¨�´��Îµ�´��¡�ªnµ�ENO ­µ¤µ¦��¦́�Á¡·É¤�nµ�ªµ¤Á�}��¦�-�nµ��°��{­­µª³
�µ��µ¦�Îµ�¸Á¨�´��Îµ�´�­¼�¦ ACNEM Å�o�̧�¹Ê��¦·���p=0.0����Ã�¥¤¸�nµÁ�¨¸É¥�¸ÉÁ¡·É¤�¹Ê��¦³¤µ������ 
+ ���� Â¨³Á¤ºÉ°¡·�µ¦�µ�¨�°��ENO 1 �°��n°�µ¦Á�¨¸É¥�Â�¨��nµ�ªµ¤Á�}��nµ��°��{­­µª³�¸É
Á¡·É¤�¹Ê��¡�ªnµ­µ¤µ¦�Á¡·É¤�¹Ê�Å�o�̧�¦·���p<0.001�Ã�¥¤¸�nµÁ�¨¸É¥�¸É¦µª����� + �����­nª�Ä�­¼�¦�
CMAT �́Ê�¡�ªnµ�µ¦Ä�o�ENO Á¡ºÉ°Á¡·É¤�nµ�ªµ¤Á�}��¦�-�nµ��°��{­­µª³�́Ê�¥´�Å¤n­µ¤µ¦�­¦»�
�¨Å�o�´�Á����p=0.0����°¥nµ�Å¦�È�µ¤Á¤ºÉ°Á�¦̧¥�Á�¸¥��¨�°� ENO �n°�µ¦Á�¨¸É¥�Â�¨�Á¡·É¤�¹Ê��°�
�nµ�ªµ¤Á�}��nµ�Ä��{­­µª³�°��´Ê�­°�­¼�¦Å¤n¡�ªnµ¤¸�ªµ¤Â���nµ��´��µ�­�·�·��p=0.188� 

5.2 °£·�¦µ¥�¨ 

5.2.1 °£·�¦µ¥�¨�µ¦ª·�´¥�µ�®o°���·�´�·�µ¦ 
5.2.1.1 Ä�Á¦ºÉ°��µ¦�¦́��¦»�­¼�¦�CMAT Á¡ºÉ°¨��ªµ¤�ª��́Ê���´Ê��°�Ä�®o°���·�´�·�µ¦�

Â�n�Å�oÁ�}�����´Ê�®¨´��Ç�Ã�¥ 
1. �´Ê�Â¦�Á�}��µ¦®µ�¦·¤µ��sodium bicarbonate��¸É�o°¥�¸É­»��¸É�ÎµÄ®o­µ¦¨³¨µ¥

Ä�­¼�¦ CMAT Å¤n���³�°�Á¡ºÉ°¨� Osmolartiy Ä®o¤µ��¸É­»��́Ê�¡�ªnµ�Á¤ºÉ°¨��µ¦Ä�o�¦·¤µ��
sodium bicarbonate ¨�Á®¨º°�¦·¤µ�Á�nµÄ��È�µ¤®¦º°Â¤oÅ¤n¤¸�µ¦Ä�o�sodium bicarbonate�Á¨¥�È�µ¤�È
Å¤n­n��¨Ä®oÁ�·��µ¦���³�°�Â�n­µ¦¨³¨µ¥�Îµ¨°�Ä�­¼�¦�CMAT Â�n°¥nµ�Ä���¦³�´É�Â¤o�³Á®¨º°
Á¡¸¥��EDTA �¸É�­¤�´�­µ¦�¸É¤¸�ªµ¤Á�}��¦�°n°��Á�n��MgSO4 ®¦º°�MgSO4��AA ®¦º°Á®¨º°Á¡¸¥� 
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EDTA ��·�Á�̧¥ª�ÈÅ¤n¡��µ¦���³�°��¦ª¤�´Ê�Ä��µ¦�Îµ¨°�­¼�¦�ACNEM �¸ÉÅ¤n¡��µ¦���³�°�
Á�n��´���¹É�Â¤oªnµ�³Ä�o�¨·�£́��r�EDTA �°� New Zealand ®¦º°��°��VOOR �¸É�¦·¤µ����®¦º°�����
�¦́¤�È�µ¤�ÈÄ®o�¨Á�n�Á�̧¥ª�´��Â­��Ä®oÁ®È�ªnµÄ�­µ¦¨³¨µ¥�EDTA �°��´Ê�­°��¦·¬´�¤¸�µ¦�¦́��nµ
�ªµ¤Á�}��¦�-�nµ�Åªo°¥nµ�Á®¤µ³­¤Â¨³Á­�¸¥¦Â¨oª��¹�Å¤n¡��µ¦���³�°�Ä��Ç�Â¤o�³¤¸�µ¦
�¦́�Á�¨¸É¥�­nª��­¤�°�­µ¦¨³¨µ¥�¸É�ÎµÄ®o�nµ�ªµ¤Á�}��¦�-�nµ�Á�¨¸É¥�Â�¨�Å��oµ�Á¨È��o°¥��Á�}�
�¦�Á¡·É¤�¹Ê�Á¨È��o°¥���́��́Ê�Ä��µ¦�¦́�Á¡·É¤¨��¦·¤µ� sodium bicarbonte��Îµ�ª�Á�nµÄ��È�µ¤�
Á¡ºÉ°Ä®o­¼�¦�¸Á¨�´�¤¸�pH Â¨³�Osmolarity �¸ÉÁ®¤µ³­¤�È­µ¤µ¦��ÎµÅ�oÃ�¥Å¤n�ÎµÄ®oÁ�·�£µª³�µ¦
���³�°�Â�n°¥nµ�Ä���́��́Ê�Ä��µ¦�¦́��¦»�­¼�¦ CMAT �¹��¼�¸É�{��́¥Ä�Á¦ºÉ°��pH Â¨³�Osmolarity 
Á�}�®¨´� 

2. �´Ê��¸É­°��Á¤ºÉ°¤¸�µ¦�¦́�¨��¦·¤µ��sodium bicarbonate�¨��µ�����¤·¨¨·¨·�¦
Á�}����Â¨³���¤·¨¨·¨·�¦�nµ�Osmolarity �n°¥�Ç�¨�¨�Á¡¸¥�Á¨È��o°¥Á¤ºÉ°Á�¦̧¥�Á�¸¥��´��nµ�ªµ¤Á�}��
�¦�-�nµ��¸É¤¸�µ¦Á�¨¸É¥�Â�¨�Á�}��¦�Á¡·É¤�¹Ê��n°��oµ�¤µ���¹É��ÎµÄ®o¤¸Ã°�µ­Á�·�£µª³�µ¦°́�Á­�
�°�®¨°�Á¨º°�Á¡·É¤�¹Ê�°¥nµ��´�Á����Infusion Nurse Society��200����́��́Ê�­¼�¦�CMAT Á�·¤�¸É¤¸�µ¦
Ä�o�sodium bicarbonate��¦·¤µ�����¤·¨¨·¨·�¦��nµ�³�̧�ªnµ­¼�¦�¸É¤¸�µ¦�¦́�¨��¦·¤µ��sodium 
bicarbonate�¨��´Ê�Ä�Â�n�°��ªµ¤Á�È��ª�Á�ºÉ°��µ�¤¸�nµÁ�}��¨µ��°�­µ¦¨³¨µ¥¤µ��ªnµ¤µ��Â¤o�³
¤ ̧Osmolarity ¤µ��ªnµÂ�n�ÈÁ¡¸¥�Á¨È��o°¥Â¨³Ä�Á¦ºÉ°��µ¦Á¡·É¤�ªµ¤Á�}��nµ�Ä��{­­µª³Å�o�̧�ªnµ�®¦º°
°µ��¨nµªÅ�oªnµ�Ä�­¼�¦ CMAT �¦·¤µ��°��sodium bicarbonate �¸ÉÁ®¤µ³­¤�º°�10 ¤·¨¨·¨·�¦��¹É�
Á�}�­¼�¦�CMAT�Á�·¤�¸ÉÄ�o�´�°¥¼n�́Ê�¤¸�ªµ¤Á®¤µ³­¤�¸É­»�°¥¼nÂ¨oª� 

5.2.1.2 Ä�Á¦ºÉ°��µ¦Á�¦̧¥�Á�¸¥��»�­¤�´�·�µ�®o°���·�´�·�µ¦�°�­¼�¦ ACNEM Â¨³
­¼�¦ CMAT Ä�Á¦ºÉ°��°��pH Â¨³�Osmolarity�¡�ªnµ�¤¸�ªµ¤Á®¤µ³­¤�°�­¼�¦�µ�®o°���·�´�·�µ¦
Ä�Á¦ºÉ°��°� pH Â¨³ Osmolarity Ä�¨oÁ�¸¥��´���¨nµª�º°��´Ê�­°�­¼�¦�nµ�¤¸�o°�̧Â¨³�o°�o°¥�¸ÉÂ���nµ�
�´��Ã�¥�­¼�¦�CMAT ¤¸�o°�̧�¸É¤¸�nµ�ªµ¤Á�}��ªµ¤Á�}��¦�-�nµ��°�­µ¦�¸ÉÁ�}��¨µ�¤µ��ªnµ�Â�nªnµ¤¸
�o°¥�¸É¤¸�nµ Osmolarity �¸É­¼��ªnµ�Ä���³�¸É­¼�¦ ACNEM ¤¸�o°�̧Ä��oµ��¸É¤¸�nµ�Osmolarity �¸É�o°¥�ªnµ�
Â�n¤¸�o°�o°¥�¸É¤¸�nµ�ªµ¤Á�}��¦��¸É­¼��ªnµ��́��́Ê�Á¤ºÉ°�ÎµÅ�Ä®o�¼o�iª¥�µ��¨·�·�°µ��ÎµÄ®o¦³�́��ªµ¤
Á�È��ª��¸ÉÁ�·��µ��´Ê�­°�­¼�¦Å¤nÂ���nµ��´�¤µ��Â�n°µ�¤¸¦µ¥¨³Á°̧¥�Ä��ÎµÂ®�n��ª��¸ÉÂ���nµ��´� 

Â¨³Á¤ºÉ°Á�¦̧¥�Á�¸¥��´��nµ�Îµ®���°��°·�¢¼�´É��Á�°¦r­�Ã�Å��̧Ê (Infusion Nurse Society, 
2006��¡�ªnµ­¼�¦ CMAT ¤¸�ªµ¤Á®¤µ³­¤�µ¤�nµ�Îµ®���́��¨nµª­µ¤µ¦�Ä®o�µ�Á­o�Á¨º°�­nª�
�¨µ¥Å�o ­nª�­¼�¦ ACNEM ¤¸�nµ�Osmolartiy Á®¤µ³­¤�Á¡¸¥�Â�n�nµ pH ¤¸�ªµ¤Á�}��¦�­¼��ªnµ�nµ
�Îµ®��Á¨È��o°¥¤µ��¸É¦³�́��������¹É�Á¤ºÉ°Á¡·É¤�ÊÎµÁ¡¸¥�Á¨È��o°¥�È�ÎµÄ®o¤¸�nµÁ�oµÁ���r�¸ÉÁ®¤µ³­¤Å�o�
Á¤ºÉ°¡·�µ¦�µÁ¦ºÉ°�£µª³�µ¦°́�Á­��°�®¨°�Á¨º°�¡�ªnµ­¼�¦ CMAT Ä�­nª��°��Osmolarity °µ�¤¸
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�ªµ¤Á­¸É¥��ÎµÄ®oÁ�·��µ¦°́�Á­��°�®¨°�Á¨º°�¦³�́��µ��¨µ��Â�n­nª��nµ�ªµ¤Á�}��¦�-�nµ�¡�ªnµ
Å¤n¤¸�ªµ¤Á­¸É¥�Â�n°¥nµ�Ä��Â¨³Á¤ºÉ°Á�¦̧¥�Á�¸¥��´�­¼�¦�ACNEM ¡�ªnµÄ�­nª��nµ�ªµ¤Á�}��¦�-
�nµ�°µ�Á�·��{�®µ�µ¦°́�Á­��°�®¨°�Á¨º°�Å�o¦³�́��µ��¨µ��­nª�Ä�Á¦ºÉ°� Osmolarity °µ��ÎµÄ®o
Á�·�Å�o�o°¥� 

5.2.1.3 °¥nµ�Å¦�È�µ¤Ä��µ�ª·�́¥�̧ÊÅ¤nÅ�o¤¸�µ¦«¹�¬µÁ¤ºÉ°¤¸�µ¦Ä�o CaNa2EDTA Â���
Na2EDTA Â¨³�µ¦Ä�o����% NaCl Â���5% D/W �¹É��{��́¥�́��¨nµª¥n°¤­n��¨�¹��µ¦Á�¨¸É¥�Â�¨�
�°��nµ�pH Â¨³�Osmolarity �ÎµÄ®o�¨�¸ÉÅ�oÂ���nµ��µ��µ��µ¦«¹�¬µÄ��µ�ª·�́¥�̧Ê� 

5.2.1.4 Ä�Á¦ºÉ°��µ¦Á�¦̧¥�Á�¸¥��EDTA �µ����Â®¨n��¨·���º°��°���¦·¬´��Center for 
Advanced Medicine Ltd, New Zealand��´���°��¦·¬´��VOOR ¡�ªnµ�EDTA �°��¦·¬´��Center for 
Advanced Medicine Ltd, New Zealand�¤¸�o°�̧�¸É¤¸�nµ�ªµ¤Á�}��¦�-�nµ��¸ÉÁ�}��¨µ�¤µ��ªnµÁ¨È��o°¥�
Â�n¤¸�o°�o°¥�¸É¤¸�nµ�Osmolarity ­¼��ªnµ��°��¦·¬´��VOOR, Germany Á¨È��o°¥ 

 �́��́Ê���µ�ªnµ�¨�µ��¨·�·�Ä��µ¦�Îµ�EDTA �°��´Ê�����¦·¬´�Å�Ä�o�nµ�³Ä�¨oÁ�¸¥��´�¤µ� 

5.2.2 °£·�¦µ¥�¨�µ¦ª·�´¥Á�·��¨·�·� 
5.2.2.1 �µ��µ¦¡·�µ¦�µ¨´�¬�³�µ��¦³�µ�¦�°��¼oÁ�oµ¦nª¤ª·�́¥�¡�ªnµ�­nª�Ä®�nÁ�}�

�¦³�µ�¦Á¡«®�·�¤µ��ªnµ�µ¥Ä�°́�¦µ­nª��¦³¤µ�����n°���Â¨³Á�}��»��¨�¸É­nª�Ä®�n°¥¼nÄ�
Á���r¤¸­»�£µ¡�¸É�̧�Â¨³­�Ä�Ä��µ¦�¼Â¨­»�£µ¡Á®È�Å�o�µ��¼oÁ�oµ¦nª¤ª·�́¥­nª�Ä®�nÄ®o�ªµ¤Ä­nÄ�
�µ¦�¦·Ã£�°µ®µ¦Á­¦·¤�¹�¦o°¥¨³������ 

5.2.2.2 Ä�Á¦ºÉ°��ªµ¤Á�È��ª�Ä��µ¦Ä®o�¸Á¨�´��Îµ�´�Ä�­¼�¦ ACNEM Â¨³�CMAT 
¡�ªnµ�´Ê�­°�­¼�¦�ÎµÄ®oÁ�·��ªµ¤Á�È��ª��n°��oµ��o°¥�¸É¦³�́�Á�̧¥ª�´�Â�n�¼oÁ�oµ¦nª¤ª·�́¥­nª�Ä®�n�
Â¨³�nµÁ�¨¸É¥�ªµ¤Á�È��ª��¸ÉÁ�·��µ�­¼�¦�´Ê�­°�Ä�¨oÁ�¸¥��´�¤µ���Å¤n¤¸�ªµ¤Â���nµ��´��µ�­�·�·�
�¹É�Â¤oªnµ�³¤¸�µ¦¦ª¤�¨»n¤Ä®¤nÂ¨³Â�n��ªµ¤Á�È��ª�Á�}����¦³�́�Á¡ºÉ°Á�¦̧¥�Á�¸¥�Ä®o�´�Á���¹Ê��¨�¸É
Å�o�È¡�ªnµ�´Ê�­°�­¼�¦�È¥´����ÎµÄ®oÁ�·��ªµ¤Á�È��ª�¦³�́��µ��¨µ�Â�n�¼oÁ�oµ¦nª¤ª·�́¥¤µ��¸É­»�Â¨³
�nµÁ�¨¸É¥�¸ÉÁ�·��¹Ê��ÈÅ¤nÂ���nµ��´��µ�­�·�·Á�n�Á�·¤��¹É��nµ�³Á�ºÉ°¤Ã¥��´��¨�µ�®o°���·�´�·�µ¦�¸É
¡�ªnµ�´Ê�­°�­¼�¦¤¸�nµ�pH Â¨³�Osmolarity Ä�¨oÁ�¸¥��´�Â¨³Ä�¨oÁ�¸¥��´��nµ�¸ÉÁ®¤µ³­¤­µ¤µ¦�Ä®o
Å�o�µ�Á­o�Á¨º°�­nª��¨µ¥��Infusion Nurse Society, ������Â¨³Á¤ºÉ°¡·�µ¦�µ�¼�ªµ¤Á­¸É¥�Ä��µ¦Á�·�
£µª³�µ¦°́�Á­��°�®¨°�Á¨º°���Phlebitis��¡�ªnµ°¥¼nÄ�¦³�́��µ��¨µ�Á�n�Á�̧¥ª�´�� 

5.2.2.3 Ä�Á¦ºÉ°��ªµ¤�°��¼oÁ�oµ¦nª¤ª·�́¥�n°­¼�¦�¸Á¨�´��Îµ�´��´Ê�­°��¡�ªnµ�­nª�Ä®�n
�°�­¼�¦�ACNEM ¤µ��ªnµ�¹����Á�nµ��¹É��nµ�³Á�¸É¥ª�o°��´��µ¦�¸É­¼�¦�CMAT �ÎµÄ®o�¼oÁ�oµ¦nª¤ª·�́¥Á�·�
�ªµ¤�ª�Ä�¦³�́��ª�¤µ�­¼��ªnµÄ�­¼�¦ ACNEM �́É�Á°�� 
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5.2.2.4 Ä�Á¦ºÉ°��ÎµÂ®�n��¸ÉÁ�·��ªµ¤Á�È��ª��µ��µ¦�Îµ�¸Á¨�´��Îµ�´��µ�­¼�¦ ACNEM 
Â¨³�CMAT ¡�ªnµ¤¸�ªµ¤Â���nµ��´���º°��ªµ¤Á�È��ª��µ�­¼�¦ ACNEM Á�·��¦·Áª��¸ÉÂ��Á�È¤�»�
¦µ¥�Â�nÄ���³�¸É�ªµ¤Á�È��ª��µ�­¼�¦ CMAT ­nª�Ä®�n�³Á�·�Â��Á�È�Â�n��¹��¹Ê�¤µÄ�Á­o�Á¨º°�
Á�}�®¨´���¹É��nµ�³Á�¸É¥ª�o°��´��nµ�pH Â¨³�Osmolarity �°��´Ê�­°�­¼�¦��¨nµª�º°�Ä�­¼�¦�ACNEM 
¡�ªnµ¤¸�nµ�ªµ¤Á�}��¦��n°��oµ�­¼���́��́Ê��¹��ÎµÄ®o�¼oÁ�oµ¦nª¤ª·�́¥¤¸¨´�¬�³°µ�µ¦Á�È�Ä��¦·Áª��¸É
Â��Á�È¤�Â�nÄ���³�¸É­¼�¦ CMAT �́Ê�¤¸Â¦��́�°°­Ã¤�·��n°��oµ�­¼�Á¤ºÉ°Á�¦̧¥�Á�¸¥��´�­¼�¦ 
ACNEM ­nª��nµ�ªµ¤Á�}��¦�-�nµ�¡�ªnµ¤¸�ªµ¤Á�}��¦�Á¨È��o°¥Å¤n¤µ�Á�nµ­¼�¦�ACNEM �¹��Îµ
Ä®o�¼oÁ�oµ¦nª¤ª·�́¥­nª�Ä®�n¤´��ª�Â��Á�È�Â�n��¹��¹Ê�¤µÄ�Á­o�Á¨º°�Á�}�®¨´�Â¨³�µ�¦µ¥°µ�Á�·�
Á¨¥�¹Ê�Å��¹��¦·Áª�®́ªÅ®¨n��¹É��µ¦�ª�¤µ��o°¥�́Ê��nµ�³�¹Ê�°¥¼n�´�­£µ¡�ªµ¤Â�È�Â¦�Â¨³¥º�®¥»n�
�°���́�Á­o�Á¨º°�Ä�Â�n¨³�»��¨�oª¥� 

5.2.2.5 Ä�Á¦ºÉ°��ªµ¤Á�}��¦�-�nµ��°��́ª°¥nµ��{­­µª³�¸ÉÁ�¨¸É¥�Â�¨�®¨´��µ¦�Îµ�¸Á¨
�´��Îµ�´��¡�ªnµ­¼�¦�ACNEM �ÎµÄ®oÁ�·��µ¦Á�}��nµ�Á¡·É¤�¹Ê�Ä��{­­µª³£µ¥®¨´��µ¦�Îµ�¸Á¨�´�
�Îµ�´��¦·�Á�n�Á�̧¥ª�´�­¼�¦�CMAT�Â¨³Á¤ºÉ°Á�¦̧¥�Á�¸¥�­°�­¼�¦¡�ªnµ�nµ�ªµ¤Á�}��¦�-�nµ��°�
�́ª°¥nµ��{­­µª³�¸ÉÁ�¨¸É¥�Â�¨�Á¡·É¤�¹Ê�®¨´��µ¦�Îµ�¸Á¨�´��Îµ�´��µ��´Ê�­°�­¼�¦Å¤n¤¸�ªµ¤Â���nµ�
�´� (p=0.���)�Ã�¥°¥¼n�¸É¦µª�¦³¤µ��������́��́Ê��µ¦�Îµ�¸Á¨�´��Îµ�´��oª¥­¼�¦�´Ê�­°��¹�¤¸�ªµ¤
�¨°�£́¥�n°Å�Å¤nÂ���nµ��´��°¥nµ�Å¦�È�̧Â¤oªnµ�´Ê�­°�­¼�¦�³�ÎµÄ®o�nµ�ªµ¤Á�}��nµ�Á¡·É¤�¹Ê�Å¤n
�nµ��´�Â�nÁ�ºÉ°��µ��¨»n¤�¸ÉÅ�o¦́�­¼�¦ CMAT ¤¸�nµÁ�¨¸É¥�ªµ¤Á�}��¦�-�nµ��°��{­­µª³�n°��µ¦�Îµ�
�¸Á¨�´�­¼��ªnµ�¹��ÎµÄ®o¤¸�nµÁ�¨¸É¥�{­­µª³®¨´��Îµ�¸Á¨�´��Îµ�´�­¼��ªnµÄ�­¼�¦ACNEM Â¨³�{­­µª³
¤¸�ªµ¤Á�}��nµ��Ä���³�¸É�¨»n¤�¸ÉÅ�o¦́� ACNEM �nµÁ�¨¸É¥�{­­µª³®¨´��Îµ�¸Á¨�´�¥´���Á�}��¦�°¥¼n�
�µ��»��̧ÊÂ­��Ä®oÁ®È�ªnµ�µ¦�Îµ�{­­µª³Ä®oÁ�}��nµ�®¨´��µ¦Á�oµ¦́��µ¦�Îµ�¸Á¨�´��Îµ�´��́Ê��­nª�®�¹É�
�¹Ê��´��{­­µª³�n°��µ¦�Îµ�¸Á¨�´�ªnµ¤¸�ªµ¤Á�}��¦�-�nµ��̧®¦º°Å¤n�oª¥� 

5.2.2.6 °¥nµ�Å¦�È�µ¤�nµ�ªµ¤Á�}��nµ��¸ÉÁ¡·É¤�¹Ê�®¨´��µ¦�Îµ�¸Á¨�´��Îµ�´��´Ê�­°�­¼�¦¥´�
Å¤n�¹�Á���r�¸É�Îµ®����́��́Ê��¹�¤¸�µ¦Ä�o�ENO Á¡ºÉ°�¦́�Á¡·É¤�nµ�ªµ¤Á�}��nµ��°��{­­µª³Â¨³¡�ªnµ�
Ä�­¼�¦ ACNEM �́Ê��ENO ­µ¤µ¦�Á¡·É¤�ªµ¤Á�}��nµ��°��{­­µª³Å�o°¥nµ�¤¸�́¥­Îµ�´��µ�­�·�·�
�p=0.0����Â�nÄ�­¼�¦ CMAT �́Ê��¨´�¡�ªnµ�nµ�ªµ¤Á�}��nµ��°��{­­µª³�¸ÉÁ¡·É¤�¹Ê��́Ê�Å¤n¤¸
�́¥­Îµ�´��µ�­�·�·��p=0.0�����¸É�¡�ªnµ�nµ p��́Ê�Á�·��nµ�¸É�nµÁ�ºÉ°�º°Å¤n¤µ�Â¨³Ä�­¼�¦ CMAT �́Ê�¤¸
�nµÁ�¨¸É¥�°��{­­µª³�n°��µ¦¦́��¦³�µ� ENO �n°��oµ�­¼�°¥¼nÂ¨oª��¹��ÎµÄ®o¤¸�Îµ�ª��¼o¦́��¦³�µ��
ENO �o°¥Á¡¸¥����¦µ¥�Á¤ºÉ°Á�¸¥��´�­¼�¦�ACNEM �¸É¤¸�¹����¦µ¥��́��́Ê��o°¤¼¨�¸ÉÅ�o�¹��ÎµÄ®oÁ®È��ªµ¤
Â���nµ��°��nµ�µ¦Á�¨¸É¥�Â�¨�Á¡·É¤�¹Ê��°��nµ�ªµ¤Á�}��¦�-�nµ��°��{­­µª³Ä�­¼�¦ CMAT 
£µ¥®¨´��µ�¦́��¦³�µ��ENO Å¤n�´�Á��Á�n�Á�̧¥ª�´�­¼�¦ ACNEM Á¡¦µ³Á¤ºÉ°�Îµ�µ¦Á�¦̧¥�Á�¸¥��nµ
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�ªµ¤Á�}��¦�-�nµ��°��́ª°¥nµ��{­­µª³�¸ÉÁ�¨¸É¥�Â�¨�Á¡·É¤�¹Ê�®¨´��µ¦¦́��¦³�µ��ENO Ä��µ¦
�Îµ�¸Á¨�´��Îµ�´��°��´Ê�­°�­¼�¦¡�ªnµÅ¤n¤¸�ªµ¤Â���nµ��´��µ�­�·�·�(p=0.������́��́Ê��µ��o°¤¼¨
�´Ê�®¤��¹�­¦»�Å�oªnµ��µ¦Ä®o ENO ¤¸�¨�nª¥Á¡·É¤�nµ�ªµ¤Á�}��nµ��°��{­­µª³�µ��µ¦�Îµ��¸Á¨�´�
�Îµ�´�Ä�­¼�¦ ACNEM Å�o�̧�¦·�Â�n­Îµ®¦́�­¼�¦ CMAT �́Ê�¥´�Å¤n­µ¤µ¦�­¦»��¨Å�o�´�Á�� 

5.2.2.7 Ä��µ¦«¹�¬µ�̧Ê¡�ªnµÄ�­¼�¦ CMAT ¤¸�¼oÁ�·��¨�oµ�Á�¸¥��µ��µ¦�Îµ�¸Á¨�´�
�Îµ�´��Îµ�ª����¦µ¥�Ã�¥¤¸°µ�µ¦®�oµ¤º���µ¦°��µ��Ä�­´É���ªµ¤�́�Ã¨®·�°¥¼nÄ�Á���r���·�Â¡�¥r
�¹�Å�o®¥»��µ¦ª·�́¥Â¨³Ä®o�µ¦¦́�¬µ�Á¤ºÉ°­°��µ¤¡�ªnµ�¼oÁ�oµ¦nª¤ª·�́¥°¥¼nÄ�£µª³Á�¦̧¥��¡´��n°��o°¥
Â¨³Å¤nÅ�o¦́��¦³�µ�°µ®µ¦¤µ�n°��Îµ�¸Á¨�´�Á�}�Áª¨µ����´ÉªÃ¤��­nª��¨�µ¦�¦ª��nµ�ªµ¤Á�}�
�¦�-�nµ��°��{­­µª³¡�ªnµ°¥¼n�¸É¦³�́�������¹É��º°ªnµÁ�}��¦��n°��oµ�¤µ��Á�ºÉ°��µ��¼oÁ�oµ¦nª¤
�µ�ª·�́¥¦µ¥�̧Ê¤¸�¦³ª́�·¡�ªnµ�¼o�iª¥¤¸­£µ¡¦nµ��µ¥Å¤n¡¦o°¤Ä�ª́�¤µ�Îµ�¸Á¨�´��´�Á���­nª��¼oÁ�oµ¦nª¤
ª·�́¥¦µ¥°ºÉ�Å¤n¡�°µ�µ¦�oµ�Á�¸¥�Ä��Ç��́��́Ê��¨�oµ�Á�¸¥��¸ÉÁ�·��¹Ê��nµ�³¤µ�µ��{��́¥�́ª�°��¼o�iª¥
Á�}�®¨´�� 

5.3 �o°Á­�°Â�³ 

5.3.1 �µ¦�Îµ�¨�µ�ª·�´¥Å�Ä�o� 
5.3.1.1 �ª¦¤¸�µ¦�¦ª��ªµ¤Á�}��¦�-�nµ��°��{­­µª³Ä��¼o�iª¥�¸É¤µ¦́��µ¦�Îµ�¸Á¨�´�

�Îµ�´��¦·�Á¡ºÉ°�¦³Á¤·�£µª³�ªµ¤Á�}��¦�-�nµ��°��¼o�iª¥Â¨³®µÂ�ª�µ�Ä��µ¦�¦́��nµ�ªµ¤Á�}�
�nµ�Ä��{­­µª³Ä®oÁ®¤µ³­¤�°́��³�ÎµÄ®oÁ�·��¦³­·��·£µ¡Â¨³�ªµ¤�¨°�£́¥Ä��µ¦�Îµ�¸Á¨�´�
­¼�­»��n°Å� 

5.3.1.2 �ª¦¤¸�µ¦Â�³�Îµ�¼o�iª¥Ä��µ¦Á�¦̧¥¤�́ª�n°�¤µ�Îµ�¸Á¨�´��°µ�·Á�n��Á�o��µ¦
¦́��¦³�µ��́���¨Å¤o�Å¤n¦́��¦³�µ�Á�ºÊ°­´�ªr¤µ�Á�·�Å���ºÉ¤�ÊÎµÂ¨³¡´��n°�¤µÄ®oÁ¡¸¥�¡°��¹É��{��́¥
Á®¨nµ�̧Ê�³­n��¨Ä®o¦nµ��µ¥¤¸�ªµ¤Á�}��nµ�Á¡·É¤�¹Ê��ÎµÄ®o�¦³­·��·£µ¡�µ¦�Îµ�¸Á¨�´��Îµ�´��̧�¹Ê� 

5.3.1.3 °µ�¤¸�µ¦�Îµ�ENO Å�Ä�oÄ�Â�n�µ¦�¦́�Á¡·É¤�ªµ¤Á�}��nµ�Ä��{­­µª³Â�n�¼oÁ�oµ
¦́��µ¦�Îµ�¸Á¨�´��Îµ�´��¦·��n°Å�� 

5.3.1.4 ¡�ªnµ�ªµ¤�ª��µ�­¼�¦ ACNEM Á�·��µ��nµ�ªµ¤Á�}��¦��¸É­¼�Á�·�Å���́��́Ê�
Ä��µ��¨·�·�®µ��o°��µ¦¨��ªµ¤�ª�°µ��ÎµÅ�oÃ�¥�µ¦Á¡·É¤�¦·¤µ��́ª�Îµ¨³¨µ¥�Isotonic Solution�
�¸É�n°��oµ�¤¸�ªµ¤Á�}��¨µ��Á¡ºÉ°Á¡·É¤�ªµ¤Á�}��nµ��°�­µ¦¨³¨µ¥Á¡·É¤�¹Ê�� 
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5.3.2 �o°Á­�°Â�Ä��µ¦�Îµª·�´¥Á¡·É¤Á�·¤ 
5.3.2.1 �ª¦�Îµ�µ¦«¹�¬µª·�́¥Ä��¨»n¤�́ª°¥nµ��¸ÉÁ¡·É¤�¹Ê�Á¡ºÉ°�µ¦ª́��¨�¸É�´�Á���¹Ê�

Ã�¥Á�¡µ³Ä�Á¦ºÉ°��µ¦¦́��¦³�µ��ENO Á¡ºÉ°Á¡·É¤£µª³�ªµ¤Á�}��nµ�Ä��{­­µª³Ä�­¼�¦ CMAT 
5.3.2.2 �ª¦�Îµ�µ¦«¹�¬µÁ¡ºÉ°�¦́��nµ�ªµ¤Á�}��¦�-�nµ��°�­¼�¦�ACNEM Ä®o¤¸�ªµ¤

Á�}��nµ�Á¡·É¤�¹Ê�� 
 
 
   
  



  
 

 

 

 

 

 
¦µ¥�µ¦°oµ�°·� 
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£µ���ª��� 

Á°�­µ¦�̧ÊÂ��Ã�¦��µ¦Â�n�¼oÁ�oµ¦nª¤Ã�¦��µ¦ 

1. �ºÉ°Ã�¦��µ¦ª·�´¥ 

�µ¦«¹�¬µÁ�¦¸¥�Á�¸¥�¦³®ªnµ��µ¦Ä�o ascorbic acid �¦nª¤�´� sodium bicarbonate �´��sodium 
ascorbate Á¡¸¥�°¥nµ�Á�̧¥ªÄ�­¼�¦�µ¦�Îµ�¸Á¨�´��Îµ�´� 

2. ª´��»�¦³­��r�µ¦ª·�´¥ 

¡´��µ�¦́��¦»�­¼�¦�¸Á¨�´É��Îµ�´�Ä��¦³Á�«Å�¥Ä®o¤¸�¦³­·��·�¨�̧�¸É­»���¨°�£́¥Â¨³�ÎµÄ®oÁ�·�
�ªµ¤Á�È��ª�Ä��µ¦Ä®o�o°¥�¸É­»�� 

3. ª·�̧�µ¦ª·�´¥ 

 3.��ª·�́¥Ä�®o°���·�´�·�µ¦�Ä��µ¦ª́��¦ª�­°��nµ�ªµ¤Á�o¤�o��°�­µ¦�nµ��Ç��¸ÉÁ®¤µ³­¤
�´��¼oÁ�oµ¦́��µ¦�Îµ�¸Á¨�´É��Îµ�´�Ã�¥Ä®oÁ�·��¦³­·��·£µ¡��ªµ¤¡¹�¡°Ä�­¼�­»��Â¨³Á�·��¨�oµ�Á�¸¥�
�o°¥�¸É­»� 

3.���¼oÁ�oµ¦nª¤ª·�́¥�³Å�o¦́��µ¦�Îµ�¸Á¨�´��Îµ�´���¨³����¦́Ê�Ã�¥ 
�¦́Ê��¸É���Å�o¦́�­¼�¦�¸Á¨�´É��¸ÉÄ�o�sodium ascorbate�µ¤­¼�¦�Australian College Nutritional  and 
Environmental Medicine 
�¨»n¤�¸É�����Å�o¦́�­¼�¦�¸Á¨�´É��¸ÉÄ�o�aVFRUELF�aFLG���sRGLXP�bLFDUERQDWH�µ¤­¼�¦­¤µ�¤�µ¦Â¡�¥r�¸Á¨
�´�Å�¥��� 

Ã�¥Ä��´Ê�­°��¦́Ê��³Å�o¤¸�µ¦�¦ª�ª́��nµ�ªµ¤Á�}��¦�-�nµ��{­­µª³�n°��µ��́Ê�Á�oµ¦́��µ¦
�Îµ�¸Á¨�´��Îµ�´�Â¨³¤¸�µ¦�́�Á�È��{­­µª³Â¨³ª́��nµ�ªµ¤Á�}��¦�-�nµ��{­­µª³°̧��¦́Ê�Á¡ºÉ°�Îµ¤µ
Á�¦̧¥�Á�¸¥��´�ªnµ�{­­µª³¤¸­£µª³�ªµ¤Á�}��nµ�Á¡·É¤�¹Ê�®¦º°Å¤n�°¥nµ�Å¦�¦nª¤�´�¤¸�µ¦�¦³Á¤·��¨
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�oµ��ªµ¤¦¼o­¹��ª��µ�µ¦�Îµ�¸Á¨�´�®µ�¡�ªnµ¤¸�¼o�¸É�nµ�nµ�ªµ¤Á�}��¦�-�nµ��{­­µª³Å¤nÁ¡·É¤�¹Ê��ÈÄ®o
¦́��¦³�µ��ENO Á¡ºÉ°Á¡·É¤£µª³�ªµ¤Á�}��nµ��°�¦nµ��µ¥Â¨³�¦³Á¤·��nµ�ªµ¤Á�}��¦�-�nµ�
�{­­µª³�ÊÎµ����¦³�´É��{­­µª³Á�}��nµ�Á¡·É¤�¹Ê���¤¸�nµ�pH ≥7��    
®¤µ¥Á®�»�Á¤ºÉ°�{­­µª³¤¸­£µ¡Á�}��nµ��³Á¡·É¤�¦³­·��·£µ¡Ä��µ¦�Îµ�´�­µ¦¡·¬Å�o�¸�¹Ê� 

4. �ªµ¤Á�}�¤µ�°�Ã�¦��µ¦�� 

Ä�¥»�­¤´¥�{��»�´��¸É�¼Á®¤º°�ªnµ�µ¦Â¡�¥rÅ�oÁ�¦·��oµª®�oµ°¥nµ�¤µ��¤¸�µ¦�¨·�¥µ�nµ��Ç�Á¡ºÉ°
�́��µ¦�´�£µª³�·�Á�ºÊ°�nµ��Ç�Å�o�̧�¹Ê���Â�nÁ¦µ�¨´�¡�ªnµ�¼o���¨´�Á�È��iª¥�oª¥Ã¦�Á¦ºÊ°¦́��nµ��Ç�Á¡ºÉ¤�¹Ê�
Á�}�Á�µ�µ¤�́ª��¹É�­µ¦¡·¬Â¨³¤¨£µª³�nµ��Ç��ÈÁ�}�°̧��{��́¥­Îµ�´�°¥nµ�®�¹É��¸ÉÁ�}��o�Á®�»�¸É­Îµ�´� 

Á¦µ�³Á®È�Å�oªnµ­´��¤�{��»�´�Á�È¤Å��oª¥¤¨¡·¬�nµ��Ç�¤µ�¤µ¥Å¤nªnµ�³Á�}��µ��ÊÎµ�
°µ®µ¦ °µ�µ«��Á¦µ¤¸Ã°�µ­�¸É�³Å�o¦́�­µ¦¡·¬Ã¨®³®�́�Å�oÄ��»�Ã°�µ­ ­µ¦¡·¬Ã¨®³®�́�¡�Å�o
ª́­�»�n°­¦oµ��Á�¦ºÉ°�­Îµ°µ��¥µ¦́�¬µÃ¦�  °µ®µ¦�¸É�nµ��¦³�ª��µ¦�nµ��Ç ²¨²��¹É���Á�}�Á¦ºÉ°�¥µ��¸É�³
Á®¨¸�Á¨¸É¥�Ä��µ¦­´¤�́­�´�­µ¦Ã¨®³®�́��¸É¤¸°¥¼n�´ÉªÅ�Ä�­£µ¡Âª�¨o°¤�¹É��µ¦­³­¤­µ¦Ã¨®³®�́�
ÅªoÄ�¦nµ��µ¥�°�­·É�¤¸�¸ª·��nµ��Ç�¦ª¤�¹�¤�»¬¥r�n°Ä®oÁ�·��¨¦oµ¥Â¦�¤µ�¤µ¥�´Ê��µ��¦�Â¨³
�µ�°o°¤  ­µ¦¡·¬Ã¨®³®�́��¸ÉÁ�oµÅ��³Á�}��́ªÁ¡·É¤­µ¦°�»¤¼¨°·­¦³Ä�¦nµ��µ¥Á¦µ�°́�­n��¨Ä®oÁ�¨¨r
�nµ�ÇÄ�¦nµ��µ¥Á¦µ¤¸�µ¦�Îµ¦»��Á­ºÉ°¤­£µ¡°¥nµ��n°Á�ºÉ°��Â¨³�ÎµÅ�­¼n�µ¦Á�È��iª¥�oª¥Ã¦��nµ��Ç Ä�
�{��»�´��¹�¤¸�µ¦Ä�oª·�¸�µ¦�¸ÉÁ¦̧¥�ªnµ��¸Á¨�´É��Îµ�´��Á¡ºÉ°�nª¥Ä��µ¦�Îµ�́�­µ¦¡·¬°°��µ�¦nµ��µ¥ 

�µ¦�Îµ�¸Á¨�´É��Îµ�´�  �º° �µ¦¦́�¬µ�¸ÉÁ�¸É¥ªÁ�ºÉ°��´��µ¦¢g��¢¼Á�¨¨r  Â¨³�µ¦�³¨°Ã¦�Â®n�
�ªµ¤Á­ºÉ°¤�nµ��Ç �µ¦�Îµ�´�Â���̧ÊÁ�}��¸É¦¼o�́�¤µ��¸É­»�Ä�Â�n�°��µ¦�Îµ�́�­µ¦Ã¨®³®�́� �¹É�Á¤ºÉ°­µ¦
Ã¨®³®�́�Á®¨nµ�̧Ê�¼��Îµ�́�°°�Å�Â¨oª�³­n��¨Á�¨¨r�nµ�ÇÄ�¦nµ��µ¥­µ¤µ¦��¸É�³�Îµ�µ�Å�o�̧�¹Ê�
Â¨³�nª¥¨��µ¦�µ¥�°�Á�¨¨rÅ�o�Ä��µ¦�Îµ�¸Á¨�´É��Îµ�´��­·É��¸É�ª¦�Îµ�¹��¹���º°  

����¼o�iª¥��ª¦Á�}��¼o�¸ÉÅ¤n¤¸�o°®oµ¤Ä��µ¦�Îµ�¸Á¨�´É���¨nµª�º°�®�·��o°� Å�ªµ¥Â¨³Â¡o�EDTA 
���­¼�¦�¸ÉÄ�oÄ��µ¦�Îµ�¸Á¨�´É��Ã�¥¤¸­·É��¸É�ª¦�Îµ�¹��¹�Ä�Á¦ºÉ°��nµ��Ç��¨nµª�º°�  

  -�nµ�ªµ¤Á�o¤�o��°�­µ¦�nµ��Ç�¦ª¤�´Ê��nµ pH �¸ÉÁ®¤µ³­¤   
  -��·�Â¨³�¦·¤µ��­µ¦�¸ÉÄ�oÄ��µ¦�´�­µ¦¡·¬�¸ÉÁ®¤µ³­¤   
  -��·�Â¨³ª·�µ¤·��nµ��Ç��¸É�ª¦Å�o¦́�     
  -�µ¦�Îµ�{­­µª³Ä®oÁ�}��nµ�Á¡ºÉ°Ä®o¤¸�µ¦�´�­µ¦¡·¬°°��µ�¦nµ��µ¥Å�o�̧�¹Ê�Â¨³¨�
�¨�oµ�Á�¸¥��¸É°µ�Á�·��¹Ê��´�Å��  
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3��µ¦�¦·�µ¦Â¨³�ªµ¤¡¦o°¤�oµ��nµ��Ç�  
Ä��µ¦«¹�¬µ�̧Ê�³Á�o�Ä�Á¦ºÉ°��°��µ¦ª·Á�¦µ³®rÂ¨³¡´��µ­¼�¦�µ¦�Îµ�¸�´��Îµ�´�Ä��¦³Á�«

Å�¥Ä®o¤¸�¦³­·��·�¨Â¨³�ªµ¤¡¹�¡°Ä�Á¡·É¤�¹Ê�Ã�¥Á¤ºÉ°«¹�¬µ�µ�­¼�¦�¸Á¨�´��°�Å�¥Â¨³
°°­Á�¦Á¨¸¥¡�ªnµ¤¸�o°Â���nµ��¸É­Îµ�´��º°¦¼�Â���°�ª·�µ¤·��¸�¸ÉÄ�o��¨nµª�º°�Å�¥Ä�o�Ascorbic 
Acid  ���Sodium Bicarbonate��­nª��°°­Á�¦Á¨¸¥�¤¸�µ¦Ä�o�Sodium Ascorbate��́��³Å�oÂ­���¨�°�
�ªµ¤Â���nµ��°�¦¼�Â��ª·�µ¤·��¸�´Ê�­°���·���́��µ¦µ��oµ�¨nµ��̧Ê 

 

 sodium ascorbate ascorbic acid  ���sodium 
bicarbonate�
 

¦µ�µ Â¡��ªnµ �¼��ªnµÂ¨³®µ�ºÊ°Å�o�nµ¥ 
�ªµ¤�ª� �o°¥�ªnµ ¤µ��ªnµ 
�µ¦�ÎµÄ®oÁ�·��ªµ¤Á�}�
�nµ�Ä��{­­µª³Á¡·É¤�¹Ê� 

�o°¥�ªnµ 
��́��́Ê��¹�¤¸�µ¦Ä®o�¦́��¦³�µ�

­µ¦�¸ÉÁ�}��nµ�Á¡·É¤� 

�̧�ªnµ 

�µ¦«¹�¬µ�¦́Ê��̧Ê�¹�¤»n�Á�o�Á¡ºÉ°¡´��µ­¼�¦�¸Á¨�´��°�Á¤º°�Å�¥Ä�®o°���·�´�·�µ¦��Ä�o ascorbic 
acid�sodium bicarbonate��Â¨³¤¸�µ¦�Îµ¤µÁ�¦̧¥�Á�¸¥��µ��¨·�·��´�­¼�¦�¸ÉÄ�oÄ��nµ��¦³Á�«��sodium 
ascorbate����´Ê�Ä�Â�n�¦³­·��·£µ¡Â¨³�ªµ¤¡¹�¡°Ä��¸ÉÁ�·��¹Ê��°́�Á�}��o°¤¼¨Ä��µ¦�¦³¤ª¨­¼�¦�¸Á¨
�´��¸ÉÁ®¤µ³­¤�´���Å�¥�¸É­»��n°Å�� 

5. ­�µ��̧ÉÂ¨³¦³¥³Áª¨µ�̧É�o°��Îµ�µ¦ª·�´¥�́��¼oÁ�oµ¦nª¤�µ�ª·�´¥   
 ­�µ��¸É���¨·�·�Áª��¦¦¤ COMED �¦»�Á�¡¤®µ��¦   
 ¦³¥³Áª¨µ��Á�È��o°¤¼¨�́Ê�Â�nÁ�º°���´�¥µ¥����´�ªµ�¤� 2553 

6. ¦µ¥¨³Á°̧¥��̧É�³��·�́�·�n°�¼oÁ�oµ¦nª¤�µ�ª·�´¥ 
 -�¸ÊÂ��¦µ¥¨³Á°̧¥�Ã�¦��µ¦Â�n�¼oÁ�oµ¦nª¤�µ�ª·�́¥� 
 -�¦³Á¤·�­»�£µ¡Á�ºÊ°��o�Â�n�¼oÁ�oµ¦nª¤�µ�ª·�́¥ 
 -Á¤ºÉ°�µ�ª·�́¥Á­¦È�­·Ê��³­n��¨­¦»��µ��µ�ª·�́¥Â�n�¼oÁ�oµ¦nª¤�µ�ª·�́¥�¸É¥ºÉ��ªµ¤�Îµ���r 
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7. �¦³Ã¥��r�̧É�¼oÁ�oµ¦nª¤ª·�´¥�³Å�o¦́� 

-Å�o¦́��µ¦�¼Â¨°¥nµ��n°Á�ºÉ°�Á¡ºÉ°�·��µ¤�¨Â¨³�¨�oµ�Á�¸¥��nµ��Ç��¸ÉÁ�·��¹Ê� 
-Å�o¦́��¨­¦»��µ�ª·�́¥Á¤ºÉ°Á­¦È�­·Ê�Ã�¦��µ¦ 

8. �¨�oµ�Á�¸¥��̧É°µ�Á�·��¹Ê�Â¨³Â�ª�µ�Â�oÅ� 

�¨�oµ�Á�¸¥��̧É°µ�Á�·��¹Ê�� 
����°µ�¤¸°µ�µ¦¢��ÊÎµ�¦·Áª��¸É�Îµ�µ¦�nµ�Á�È¤Á�oµ­¼n�·ª®�́��Á®¤º°��µ¦Ä®o�ÊÎµÁ�¨º°�´ÉªÅ��¹É�

­µ¤µ¦��®µ¥Å�oÁ°�Ä�¦³¥³Áª¨µ���ª́� 
����°µ�¤¸°µ�µ¦�oµ�Á�¸¥��¸ÉÁ�·��µ��µ¦�Îµ�¸Á¨�´É��Îµ�´��°µ�·Á�n�� 

 ������£µª³Â�¨Á�¸¥¤�ÉÎµ���¹É�°µ��ÎµÄ®o¤¸°µ�µ¦�µ¦°��µ��¦¼o­¹��¨oµ¤Á�ºÊ°Á�¦È�
 ������£µª³�ÊÎµ�µ¨�ÉÎµ�¹É�°µ��ÎµÄ®o¤¸°µ�µ¦Ä�­´É��¤º°Å¤o­´É��ª·�Áª̧¥�«¸¦¬³�Á®�ºÉ°°°�
�¦³­´��¦³­nµ¥ 
  ������£µª³�ªµ¤�́��ÉÎµ��¹É�°µ��ÎµÄ®o¤¸°µ�µ¦®�oµ¤º��Á®¤º°��³Á�}�¨¤ 
  ������°ºÉ��Ç��Á�n��°n°�Á¡¨¸¥��ª�Á¤ºÉ°¥�¨oµ¤Á�ºÊ°��¦³®µ¥�ÊÎµÁ¡·É¤�¹Ê��­´É��ª�«¸¦¬³��ºÉ�
Â¡o�·ª®�́��¨ºÉ�Å­o�°µÁ�̧¥���nµ¥Á®¨ª�Á�}��o� 
 Â�ª�µ��j°��´�Â¨³Â�oÅ�� 

-�n°�Â¨³¦³®ªnµ��µ¦�Îµ�¸Á¨�´É��Îµ�´��³¤¸�µ¦Â¡�¥r�¼Â¨Â¨³Ä®o�Îµ�¦¹�¬µ°¥nµ�Ä�¨o�·� 
-¤¸¡¥µ�µ¨�°¥�¼Â¨��³�¼o�iª¥�Îµ�¸Á¨�´É��¨°��»������µ�¸Â¨³¤¸­´��µ�Á¦̧¥�Ä®o�¼o�iª¥��

Á¤ºÉ°¤¸�¦�¸�»�Á�·�Å�o�¨°�Áª¨µÂ¨³¡¥µ�µ¨�³Á�oµ¤µ�¼£µ¥Ä�Áª¨µÅ¤nÁ�·�����ª·�µ� ̧
-Â�³�ÎµÄ®o�¼oÁ�oµ¦nª¤ª·�́¥Á�¦̧¥¤�́ªÄ®o¡¦o°¤ª́��n°�Á�oµ¦́��µ¦�Îµ�¸Á¨�´É��Îµ�´��°µ�·Á�n��

¡´��n°�Ä®oÁ¡¸¥�¡°�¦́��¦³�µ�°µ®µ¦¤µ�n°���Á�}��o� 
-¦³®ªnµ��µ¦�Îµ�¸Á¨�´É��Îµ�´��¤¸�µ¦�́��¨Å¤o��°�ªnµ�Á¨È��Ç��o°¥�Ç�Â¨³�ÊÎµ�ºÉ¤Ä®o�´��¼o�iª¥ 
-®µ��¼o�iª¥¤¸£µª³�·����·Ä��Ç�Á�·��¹Ê��­µ¤µ¦��¦¹�¬µ�¸¤Â¡�¥rÅ�o�´��¸�Á¡ºÉ°Â�oÅ��{�®µ

�nµ�Ç�¸ÉÁ�·��¹Ê��¹É��µ�­�µ�¡¥µ�µ¨Å�oÁ�¦̧¥¤¤µ�¦µÂ�oÅ�Åªo¡¦o°¤°¥¼nÁ­¤° 

9. �µ¦���d��ªµ¤΅� 

 �o°¤¼¨�°��¼oÁ�oµ¦nª¤ª·�́¥�³�¼����d�Á�}��ªµ¤¨´���ªµ¤Á�}�­nª��»��¨�³Å¤n�¼�Á�d�Á�¥Ä�
¦µ¥�µ�®¦º°�µ��̧¡·¤¡rÄ��Ç��¼o�Îµ�´��¼Â¨�µ¦ª·�́¥�³Å�o¦́�°�»�µ�Ä®o�¦ª�­°�Áª�¦³Á�¸¥��o���´�
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Ã�¥�¦�Á¡ºÉ°�¦ª�­°��ªµ¤�¼��o°��°�ª·�¸�µ¦�ÎµÁ�·��µ�ª·�́¥�µ��¨·�·�Â¨³�®¦º°��o°¤¼¨°ºÉ��Ç�Ã�¥
Å¤n¨³Á¤·�­·��·Ä��µ¦¦́�¬µ�ªµ¤¨´�Á�·��°�Á���¸É��®¤µ¥°�»�µ�Åªo 

10. �µ¦�¼Â¨¦́�¬µ�̧É�´�Ä®o�   

�nµ��³Å�o¦́��µ¦�¦ª�Â¨³�¼Â¨°¥nµ�Ä�¨o�·�Ã�¥Â¡�¥r� 

11. �nµ��Á�¥��¦�̧Á�·��¨�̧ÉÅ¤n¡¹��¦³­��r� 

Ã�¥���·Á¤ºÉ°�¼o�iª¥Á�·�°µ�µ¦�¸ÉÅ¤n¡¹��¦³­��r�µ��µ¦�Îµ�¸Á¨�´É���µ�­�µ�¡¥µ�µ¨�³Ä®o
�µ¦�¼Â¨¦́�¬µ¡¥µ�µ¨Ã�¥Å¤n�·��nµÄ�o�nµ¥ 

����­·��·�°��¼oÁ�oµ¦nª¤�µ�ª·�´¥Ä��µ¦�°��´ª�µ�Ã�¦��µ¦ª·�´¥   
 �¼oÁ�oµ¦nª¤�µ�ª·�́¥­µ¤µ¦��°��́ª°°��µ��µ�ª·�́¥Å�oÃ�¥Å¤n¤¸�¨�¦³���n°�µ¦¦́�¬µ�µ�
�µ¦Â¡�¥rÄ��Ç�Ä�£µ¥®¨´� 

1����o°¡·�µ¦�µ�oµ��¦·¥�¦¦¤�       

 �o°¡·�µ¦�µ�oµ��¦·¥�¦¦¤�Ä��µ¦«¸�¬µª·�́¥�̧Ê�ÎµÁ�·��µ¦�µ¤®¨´��°��µ¦��·�´�·�µ¦ª·�́¥
�µ��¨·�·��¸É�̧��Good Clinical Practice��GCP���¹É�Á�}�¤µ�¦�µ�­µ�¨�oµ��¦·¥�¦¦¤Â¨³�oµ�ª·�µ�µ¦
­Îµ®¦́�Ä�oÄ��µ¦ªµ�¦¼�Â���µ¦�ÎµÁ�·��µ���µ¦�´��¹��o°¤¼¨Â¨³�µ¦Á�¸¥�¦µ¥�µ��µ¦«¹�¬µª·�́¥Ä�
¤�»¬¥r��µ¦��·�´�·�µ¤Á���r¤µ�¦�µ��̧ÊÁ�}��µ¦¦́��¦³�´��n°­µ�µ¦���ªnµ�­·��·��ªµ¤�¨°�£́¥�
Â¨³�ªµ¤Á�}�°¥¼n�¸É�̧�°�°µ­µ­¤´�¦Å�o¦́��µ¦�»o¤�¦°��µ¤®¨´��µ¦Â®n��Îµ�¦³�µ«Á±¨�·��·�
�Declaration of Helsinki��Â¨³�¨�µ¦ª·�́¥�µ��¨·�·��¸ÉÁ�ºÉ°�º°Å�o 

������ºÉ°��̧É°¥¼n�Á�°¦rÃ�¦«´¡�r��°�®́ª®�oµÃ�¦��µ¦ª·�´¥� 

¡��¡´�¦�́��r��«¦̧¡´��ª́�¦r       ������
­µ�µª·�µÁª�«µ­�¦r�³¨°ª́¥Â¨³¢g��¢¼­»�£µ¡�­Îµ�́�ª·�µÁª�«µ­�¦r�³¨°ª́¥Â¨³¢g��¢¼
­»�£µ¡�Ã¦�¡¥µ�µ¨Â¤n¢jµ®¨ª���¦»�Á�¡¤®µ��¦     
�����-���°µ�µ¦°Ã«�Á¡¨­���°Ã«��Â�ª��¨°�Á�¥�Á��ª́��µ��¦»�Á�¡¤®µ��¦������
Ã�¦«´¡�r���-����������6-515-6919    
E-mail �s.patcharanun@gmail.com 

mailto:�s.patcharanun@gmail.com
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£µ���ª��� 

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

 
�°��̧É�� : ��¼�µ¦���³�°��°�­µ¦� 
�»��̧É���EDTA VOOR ��¦·¤µ������¦́¤:  EDTA   1�86  �¦́¤� ��10  ¤·¨¨·¨·�¦��́��́Ê�   1��¦́¤ ��5�38  
¤·¨¨·¨·�¦�¦·¤µ�­´�­nª�Ä�­¼�¦Á�}��́��µ¦µ�� 

 5�D�W Na2EDTA MgSO4 
Ascorbic 

acid 
�AA� 

Sodium 
Ascorbate���
�SA� 

NaHCO3 

�¦·¤µ�
�cc���µl� 

250 5�38 � �� �� ���������������
�� 

Á¤ºÉ°�Îµ­´�­nª�Ä��µ¦µ��oµ���¤µÁ�¸¥��Îµ¨°�­¼�¦Á¡ºÉ°�Îµ�µ¦��¨°�Ä�®¨°���¨°��Ã�¥
�¦́�Á�¸¥�Á¤ºÉ°�¦·¤µ�¦ª¤�������¤·¨¨·¨·�¦¤µÁ�}��1000 µl ­µ¤µ¦��ÎµÅ�o�́��̧Ê� 

�¦·¤µ�¦¦ª¤�­¼�¦�AASB  5�D�W��Na2EDTA���MgSO4���Ascorbic acid  �279�3 �¤·¨¨·¨·�¦ 
Na2EDTA �5�37�279�3�
�1000  �19�22   >  19 ¤·¨¨·¨·�¦ �·�Á�}����� µmol/L  
MgSO4�4�279�3�
������ �14�32  > 14¤·¨¨·¨·�¦  �·�Á�}���6 µmol/L  
Ascorbic acid  �20�279�3�
�1000  >  71¤·¨¨·¨·�¦  �·�Á�}�������µmol/L 
NaHCO3�2�279�3�
�1000  >��¤·¨¨·¨·�¦   �·�Á�}��6µmol/L 

�¦·¤µ�¦¦ª¤�­¼�¦�SA 5�D�W��Na2EDTA���MgSO4�� Sodium Ascorbate �269�37 ¤·¨¨·¨·�¦ 
Sodium Ascorbate����10�269�3�
�1000  > 37¤·¨¨·¨·�¦ �·�Á�}���6 µmol/L 
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�Â­��ª·�¸�µ¦�Îµ�ª�Á�}��Molar �µ��oµ�®¨´��  
 

�¨»n¤�̧É 
��¨»n¤¨³���®¨°�� 

5�D�W 
�µl� 

Na2EDTA 
�µl� 

MgSO4 

�µl� 
AA 
�µl� 

NaHCO3 
�µl� 

SA 
�µl� 

Total 
�µl� 

�µ¦
���³�°� 
� � 

�� Na2EDTA 
°¥nµ�Á�¸¥ª 

981 19 
 

- 
 

- - - 1000   

�� Na2EDTA�� 
MgSO4 

967 19 �� 
 

- - - 1000   

3��Na2EDTA�� 
MgSO4��AA 

896 19 �� 71 
 

- - 1000   

4�Na2EDTA�� 
MgSO4��AA�� 
NaHCO3 

890 19 �� 71 � 
 

- 1000   

�� Na2EDTA�� 
MgSO4��AA�
�NaHCO3 

884 19 �� �� �� 
 

- 1000   

�� Na2EDTA�� 
MgSO4��AA�
�NaHCO3 

878 �� �� �� �� 
 

- 1000   

�� Na2EDTA�� 
MgSO4��AA�� 
NaHCO3 

 
872 

 
�� 

 
�� 

 
�� 

 
�� 

 

 
- 

 
1000 

  

�� Na2EDTA�� 
MgSO4��AA�
�NaHCO3 

866 �� �� �� �� 
 

- 1000   

�� Na2EDTA�� 
MgSO4�� SA 

931 �� �� - - 37 
 

1000   
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�»��̧É���EDTA VOOR ����¦́¤�: EDTA 1�9 �¦́¤� ��10  ¤·¨¨·¨·�¦��́��́Ê��1�5��¦́¤ ��7�9   8  
¤·¨¨·¨·�¦ 

 5�D�W Na2EDTA MgSO4 
Ascorbic 

acid 
�AA� 

Sodium 
Ascorbate���
�SA� 

NaHCO3 

�¦·¤µ�
�cc���µl� 

250 8 � �� �� ���������������
�� 

�¦·¤µ�¦¦ª¤�­¼�¦�AASB  5�D�W��Na2EDTA���MgSO4���Ascorbic acid� �282 �¤·¨¨·¨·�¦ 
Na2EDTA ���282�
�1000  ������� > 28  ¤·¨¨·¨·�¦ �·�Á�}�����µmol/L   
MgSO4�4�282�
������ �14�18  > 14  ¤·¨¨·¨·�¦      
Ascorbic acid  �20�282 �
�1000  >  71  ¤·¨¨·¨·�¦     
NaHCO3�2�282 �
�1000  > 7 ¤·¨¨·¨·�¦   

�¦·¤µ�¦¦ª¤�­¼�¦�SA  5�D�W��Na2EDTA���MgSO4�� Sodium Ascorbate ��272 
Sodium Ascorbate����10�����
�1000  > 37 ¤·¨¨·¨·�¦  
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�¨»n¤�̧É 
��¨»n¤¨³���®¨°�� 

5�D�W 
�µl� 

Na2EDTA 
�µl� 

MgSO4 
�µl� 

AA 
�µl� 

NaHCO3 
�µl� 

SA 
�µl� 

Total 
�µl� 

�µ¦
���³�°� 
� � 

�� Na2EDTA °¥nµ�
Á�¸¥ª 

972  28  
 

- - - - ����   

�� Na2EDTA�� 
MgSO4 

 958  28 �� - - - ����   

3��Na2EDTA�� 
MgSO4��AA 

887   28 14 71 - - ����   

4�Na2EDTA�� 
MgSO4��AA�� 
NaHCO3 

 881  28 14 71 � - ����   

�� Na2EDTA�� 
MgSO4��
AA�NaHCO3 

 875  28 �� �� �� - ����   

�� Na2EDTA�� 
MgSO4��AA�
�NaHCO3 

869   28 �� �� �� - ����   

�� Na2EDTA�� 
MgSO4��AA�� 
NaHCO3 

 863  28 �� �� �� - ����   

�� Na2EDTA�� 
MgSO4��AA�
�NaHCO3 

857  28 �� �� �� - ����   

�� Na2EDTA�� 
MgSO4�� SA 

���  28 14 - - 37 ����   
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�»��̧É���EDTA CMAT�¦·¤µ������¦́¤ 
EDTA   0�15 g  ��1  cc    so   1g   ��6�66 cc   

 5�D�W Na2EDTA MgSO4 
Ascorbic 

acid 
�AA� 

Sodium 
Ascorbate���
�SA� 

NaHCO3 

�¦·¤µ�
�cc���µl� 

250 6�66 � �� �� ����������������� 

�¦·¤µ�¦¦ª¤�­¼�¦�AASB   5�D�W��Na2EDTA���MgSO4���Ascorbic acid  �280�66 ¤·¨¨·¨·�¦ 
Na2EDTA ������280�66�
�1000  �������� > 24��¤·¨¨·¨·�¦ �·�Á�}����� µmol/L  
MgSO4�4�280�66�
������ �14�25  > 14 ¤·¨¨·¨·�¦    
Ascorbic acid  �20�280�66 �
�1000  >  71 ¤·¨¨·¨·�¦    
NaHCO3�2�280�66 �
�1000  > 7�¤·¨¨·¨·�¦     

�¦·¤µ�¦¦ª¤�­¼�¦�SA   5�D�W��Na2EDTA���MgSO4�� Sodium Ascorbate 270�66 ¤·¨¨·¨·�¦ 
Sodium Ascorbate����10��������
�1000  > 37�¤·¨¨·¨·�¦  
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�¨»n¤�̧É 
��¨»n¤¨³���®¨°�� 

5�D�W 
�µl� 

Na2EDTA 
�µl� 

MgSO4 
�µl� 

AA 
�µl� 

NaHCO3 
�µl� 

SA 
�µl� 

Total 
�µl� 

�µ¦
���³�°� 
� � 

�� Na2EDTA °¥nµ�
Á�¸¥ª 

976 24 
 

- - - - 1000   

�� Na2EDTA�� 
MgSO4 

962 24 �� - - - 1000   

3��Na2EDTA�� 
MgSO4��AA 

891 24 14 71 - - 1000   

4�Na2EDTA�� 
MgSO4��AA�� 
NaHCO3 

885 24 14 71 � - 1000   

�� Na2EDTA�� 
MgSO4��AA�
�NaHCO3 

879 �� �� �� �� - 1000   

�� Na2EDTA�� 
MgSO4��AA�
�NaHCO3 

873 �� �� �� �� - 1000   

�� Na2EDTA�� 
MgSO4��AA�� 
NaHCO3 

867 �� �� �� �� - 1000   

�� Na2EDTA�� 
MgSO4��AA�
�NaHCO3 

861 �� �� �� �� - 1000   

�� Na2EDTA�� 
MgSO4�� SA 

925 24 14 - - 37 1000   
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�»��̧É���EDTA CMAT�¦·¤µ��������¦́¤ 
EDTA   0�15 �¦́¤� 1  ¤·¨¨·¨·�¦��́��́Ê�   1�5 ��¦́¤ ��10 ¤·¨¨·¨·�¦ 

 5�D�W Na2EDTA MgSO4 
Ascorbic 

acid 
�AA� 

Sodium 
Ascorbate���
�SA� 

NaHCO3 

�¦·¤µ�
�cc���µl� 

250 10 � �� �� ����������������� 

�¦·¤µ�¦¦ª¤�­¼�¦�AASB  5�D�W��Na2EDTA���MgSO4���Ascorbic acid  �����¤·¨¨·̈ ·�¦  
Na2EDTA ����284�
�1000  �������� >35 ¤·¨¨·¨·�¦ �·�Á�}����� µmol/L   
MgSO4�4�284�
������ �14�08� > 14�¤·¨¨·¨·�¦      
Ascorbic acid  �20�284�
�1000  >  71 ¤·¨¨·¨·�¦     
NaHCO3�2�284�
�1000  > 7�¤·¨¨·¨·�¦     

�¦·¤µ�¦¦ª¤�­¼�¦�SA  5�D�W��Na2EDTA���MgSO4�� Sodium Ascorbate ����¤·¨¨·̈ ·�¦��
Sodium Ascorbate����10�274 �
�1000  > 37�¤·¨¨·¨·�¦  
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�¨»n¤�̧É 
��¨»n¤¨³���®¨°�� 

5�D�W 
�µl� 

Na2EDTA 
�µl� 

MgSO4 
�µl� 

AA 
�µl� 

NaHCO3 
�µl� 

SA 
�µl� 

Total 
�µl� 

�µ¦
���³�°� 
� � 

�� Na2EDTA 
°¥nµ�Á�¸¥ª 

 965  35 
�15µM� 

- - - - 1000   

�� Na2EDTA�� 
MgSO4 

 951 35 �� - - - 1000   

3��Na2EDTA�� 
MgSO4��AA 

 880 35 14 71 - - 1000   

4�Na2EDTA�� 
MgSO4��AA�� 
NaHCO3 

 874 35 14 71 � - 1000   

�� Na2EDTA�� 
MgSO4��AA�
�NaHCO3 

 868 �� �� �� �� - 1000   

�� Na2EDTA�� 
MgSO4��AA�
�NaHCO3 

 862 �� �� �� �� - 1000   

�� Na2EDTA�� 
MgSO4��AA�� 
NaHCO3 

 856 �� �� �� �� - 1000   

�� Na2EDTA�� 
MgSO4��AA�
�NaHCO3 

 850 �� �� �� �� - 1000   

�� Na2EDTA�� 
MgSO4�� SA 

��� 35 14 - - 37 1000   
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Â­��ª·�̧�µ¦�Îµ�ª�Á�}� Molar  
�µ��o°¤¼¨��´��̧Ê 

 Molecular weight : 

Na2EDTA = 336    
MgSO4 =  120   
Ascorbic acid   = 176    
Sodium Bicarbonate =  84  
Sodium Ascorbate   = 198  

Concentration  �°�­µ¦Ä��µ�ª·�´¥�̧Ê 
50% MgSO4 
ascorbic acid 500 ¤·¨¨·�¦́¤�Ä� 2 ¤·¨¨·¨·�¦ 
sodiumbicarbonate������¦́¤�Ä����¤·¨¨·¨·�¦  
sodiumascorbate 30.95 �¦́¤�Ä������¤·¨¨·¨·�¦ 

�Îµ¤µ�Îµ�ª��®µ Molar Å�o�´��̧Ê 
 

1. CMAT EDTA Ä��stock ;  1 ¤·¨¨·¨·�¦��¤¸��������¤·¨¨·�¦́¤ 
 1 �¨·�¦        150         �¦́¤ 
�µ��¤ª¨Ã¤Á¨�»¨Na2EDTA = 336  ��Á¡¦µ³�³�́Ê��·�Á�}����������=   0.����Mole/L   
�´��́Ê��ªµ¤Á�o¤�o��°��stock CMAT EDTA     =   0.����Mole/L   
 
�oµ�µ¤­¼�¦�EDTA 1 �¦́¤Ä��­µ¦¨³¨µ¥��000 µL;   Ä�o�EDTA  24 µL  =>   0.45* 24�����  ~ �����
Molar ����mM� 
 If �µ¤­¼�¦�EDTA 1.5 �¦́¤Ä��­µ¦¨³¨µ¥��000 µL; Ä�o�EDTA  35 µL =>  0.45* 35/1000  ~0.01���
Molar ����mM� 
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2. EDTA VOOR Ä�stock; ����¤·¨¨·¨·�¦   =  1.86  �¦́¤ 
       1�¨·�¦     =  186 ��¦́¤ 
�µ��¤ª¨Ã¤Á¨�»¨Na2EDTA = 336  ��Á¡¦µ³�³�́Ê��·�Á�}���86�����=   0.55 Mole/L   
�´��́Ê��ªµ¤Á�o¤�o��°��stock  EDTA VOOR      =   0.55 Mole/L   
 
�oµ�µ¤­¼�¦�EDTA 1 g Ä��­µ¦¨³¨µ¥��000  µL;  Ä�o�EDTA  19 µL   =  0.55 *19/1000   ~  0.01 
Molar ����mM� 
If �µ¤­¼�¦�EDTA 1.5 g Ä��­µ¦¨³¨µ¥��000  µL;  Ä�o�EDTA  28  µL  = 0.55* 28/1000  ~0.015  
Molar����mM� 

3. MgSO4 100 ¤·¨¨·¨·�¦ =��������¦́¤ 
 1�¨·�¦�  =    500 �¦́¤ 
�µ��¤ª¨Ã¤Á¨�»¨MgSO4  = 120 ��Á¡¦µ³�³�́Ê��·�Á�}��500�120~   4 Mole/L  
�´��́Ê��ªµ¤Á�o¤�o��°��stock MgSO4     =      4 Mole/L 
 
Ä��µ¦ª·�́¥Ä�o�14 µL  = 4*14/1000   ~  0.056 Molar �56 mM� 
 

4. ascorbic acid  Ä��stock; 2�¤·¨¨·¨·�¦   = 500 �¤·¨¨·�¦́¤ 
 1 ¨·�¦�   = 250 ����¦́¤ 
�µ��¤ª¨Ã¤Á¨�»¨ ascorbic acid   = 176  ��Á¡¦µ³�³�́Ê��·�Á�}��2���176=   1.4Mole/L 
�´��́Ê��ªµ¤Á�o¤�o��°��stock ascorbic acid     =      1.4 Mole/L 
 
�Ä��µ¦ª·�́¥Ä�o��������������71 µL  = 71*���/1000  ~0.1  Molar �100 mM� 
 

5. sodium ascorbate  
 ������¤·¨¨·¨·�¦ =  30.95 �¦́¤ 
  1¨·�¦  =   309.5 ��¦́¤ 
�µ��¤ª¨Ã¤Á¨�»¨  sodium ascorbate   = 198��Á¡¦µ³�³�́Ê��·�Á�}��309.5�198=   1.5Mole/L 
�´��́Ê��ªµ¤Á�o¤�o��°��stock sodium ascorbate   =      1.5 Mole/L 
Ä��µ¦ª·�́¥Ä�o��������������     37 µL =    37* 1.5 /1000  ~ 0.056 Molar ����mM� 
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6. Sodium bicarbonate  10 �¤·¨¨·¨·�¦ =   0.75 �¦́¤� 
  1�¨·�¦�  = 75 ��¦́¤ 
�µ��¤ª¨Ã¤Á¨�»¨   sodium bicarbonate =  84   ��Á¡¦µ³�³�́Ê��·�Á�}��75�84  ~  1Mole/L 
�´��́Ê��ªµ¤Á�o¤�o��°��stock sodium bicarbonate   =      1 Mole/L 
 
�Ä��µ�ª·�́¥Ä�o�������  6 µL = 6 *1/1000  ~0.006 Molar ��mM� 
12 µL  ~ 12 mM   ,   18 µL  ~18mM     ,  24 µL  ~24mM     ,30 µL ~30 mM 
 
Part B :�¼�nµ�pH Â¨³�Osmolarity 
  

­µ¦ pH Osmolarity�mOsm/kg� 
EDTA  �µ��·ª�¸Â¨��r ___________ ___________ 
EDTA VOOR ___________ ___________ 

   
­¼�¦CMAT 

­¼�¦ CMAT�Á�·¤� 
���250cc of 5��dextrose water or NSS   
2��1��g ofNa2EDTA  
�����g of ascorbic acid   
����ccof Vitamin B6  
�����cc of Vitamin B     
�����cc of 50���Magnesium  Sulfate 
7��7�5���sodium bicarbonate����cc  
�nµ���2VPRODULW\��mOsm�kg 
�����������S+�        ___________ 
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­¼�¦ CMAT �̧É�¦́��¦»�Â¨oª 
���250cc of 5��dextrose water or NSS   ���250cc of 5��dextrose water or NSS   
2��1��g ofNa2EDTA  2��1��g ofNa2EDTA  
�����g of ascorbic acid   �����g of ascorbic acid   
����ccof Vitamin B6  ����ccof Vitamin B6  
�����cc of Vitamin B     �����cc of Vitamin B     
�����cc of 50���Magnesium  Sulfate �����cc of 50���Magnesium  Sulfate 
7��7�5���sodium bicarbonate______cc  7��7�5���sodium bicarbonate______cc  
�nµ���2VPRODULW\��mOsm�kg �nµ���2VPRODULW\��mOsm�kg 
�����������S+�        ___________ �����������S+�        ___________ 

 
­¼�¦�ACNEM 

1�Na2EDTA 1�0 g  
2�  250 cc of 5��Dextrose 
3� 4 ml 50��magnesium sulphate 
4� sodium ascorbate  2�5 grams 
����ccof Vitamin B6  
�����cc of Vitamin B   
�nµ���2VPRODULW\��������mOsm�kg����������nµ��S+��___________ 
Note :          ___________________________________ 
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£µ���ª��� 

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

  
ª́��¸É�_______________�¦®́­_______  Á¡«_______  °µ¥»________°µ�¸¡________________ 

�¦�¸�¼oÁ�oµ¦nª¤�µ�ª·�́¥�o°��µ¦�¦µ��¨­¦»��µ¦ª·�́¥�Tel��BBBBBBBBBB(-PDLO�DGGUHVV___________ 

Ã¦��¦³�Îµ�́ª________________________________________________________________ 

¥µÂ¨³ª·�µ¤·��¸É¦́��¦³�µ�Á�}��¦³�Îµ______________________________________________ 

°µ®µ¦�¸É¦́��¦³�µ��n°�¤µ�Îµ�¸Á¨�´�_______________________________________ 

­¼�¦�� ��� CMAT �¸É�¦́��¦»�Â¨oª��®¦º°ACNEM 
 ���°ºÉ�Ç�Ã�¦�¦³�»�____________________ 

�Îµ�ª�Áª¨µ�¸ÉÄ�oÄ��µ¦Ä®o�¦·�µ¦�¸Á¨�´��Îµ�´��BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB��µ� ̧
                                                                      
ª´�¦³�´��ªµ¤�ª� 
Á¦̧¥�¨Îµ�´��µ��ª��o°¥Å�¤µ�Ã�¥���=�Å¤n�ª�Á¨¥���=��ª��o°¥������=�ª�¤µ��̧É­»� 
�����������ªµ¤�ª��µ��µ¦�Îµ�¸Á¨�´��������� 
 

¦³�́��ªµ¤�ª� 
�� � 3 � � � � � � �� 

�¦»�µ¦³�»�ÎµÂ®�n��¸ÉÁ�·��ªµ¤Á�È��ª��
___________________________________ 
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�µ¦µ�Á�È��o°¤¼¨� 
Áª¨µ Urine pH �¦·¤µ��ENO °ºÉ�Ç 

    

    

    

    

 
  
 
 
 
 



  
 

 

 

 

 

 
�¦³ª́�·�¼oÁ�̧¥� 
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�¦³ª́�·�¼oÁ�̧¥� 

�ºÉ° �µ�­µª¡´�¦�́��r�«¦̧¡´��ª́�¦r 

ª´��Á�º°���eÁ�·� ����´�¥µ¥������ 

­�µ��̧É°¥¼n�{��»�´� �������®¤¼n�oµ��µ¦·�µ�·�����»o¤Á�¨oµ 
 Â�ª�¨Îµ�¨µ�·ª�Á��¨µ��¦³�´� 
 �¦»�Á�¡²������ 

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

�¦³ª´�·�µ¦�Îµ�µ� 
����-�{��»�´� Â¡�¥r�¦³�Îµ�¨·�·� 
 �¨·�·�Áª��¦¦¤�&20('��́�®ª́��¦»�Á�¡² 
����-���� Â¡�¥r�¦³�Îµ�¨·�·� 
 Holistic Medical Center �HMC��́�®ª́��¦»�Á�¡² 
����-���� Â¡�¥rÄ�o�»� 
 Ã¦�¡¥µ�µ¨�¦³�Îµ�́�®ª́�­�¨��¦ 
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