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�ǀƳŚŤǀţ�ŶƿźƬƧ��ŢƔƬƛ�Śŝ�Ʈ����ƶǀƸţ�šƹŚƠŤƯ�ƽŚƷ����ƩŚƤŤƳř����Źŵ�śźģ�Ŷǀſř

ŹƹŚŬƯ��ǀƳŚŤǀţ�ŶƿźƬƧ�š�����ƩźŤƴƧ�Śŝ�ƹ�ƲǀǀƘţ�żǀƳ�Ʈ��Ŷƿŵźĭ�ƶƀƿŚƤƯ����Źŵ
���������ºŝ�ŶºƿřźƬƧ�ƲǀƫƺƧ�Żř�ƱƺǀſŚŝƺƨƳř�źƟŚŝ�ŢųŚſ�ŢƸū�ƶƯřŵřƶ���ƽŚºū

NaCl��źǀŧŐţ�ƹ�śźģ�Ŷǀſř�ƩŚƤŤƳř�Źŵ�ƮƿŶſ�ƂƤƳ�Śţ�Ŷƃ�ƵŵŚƠŤſř�
ŚŤǀţǀƳ��Ʈ�ŵźĭ�ƆŴƄƯŵ��æÓ�����ºŝ�ŪƿŚŤƳƶ������ºŝ�ƵŶºƯō�Ţºſŵƶ���šŹƺºƇ
ƯǀĮƳŚǀ��Ʋt�ŚƐų�ƽ��ŝ�ŵŹřŶƳŚŤſř�ǀ�ƵŶƃ�ƱŚ�ŶƳř��ƴƘƯƾ������ŪƿŚºŤƳ�Ʊŵƺºŝ�Źřŵ

��ŹŚƯō�źƔƳ�Żřƽ���ŝ�ƝǈŤųř�ƹ�ǀ�Ƶƹźĭ�Ʋ��ŝ�ŚƷŚ�ƱƺƯŻō���ƹ�ƲƯƿƴŤƾ���ƱŚƄºƳ
Ţſř�ƵŶƃ�Ƶŵřŵ��ê����

 
Äf§ZË�ZÅ� 

���������Żř�ƪƇŚů�ŪƿŚŤƳō��ŵ�ƱŚƄƳ�šŚƄƿŚƯŻř�������ŵƹŶºů�Żř�žě�ƶƧ�ŵèå�
��śŸū�ƱřżǀƯ�ƶƤǀƣŵ�ǀſřŹŚŘŤſřŶƿĨ����ŶǀſŹ�ƮưƿżƧŚƯ�Ŷů�ƶŝ���žě�ƹ�

��Żřō������������ƮƄºģ�ƶºŝ�śŸºū�ƱřżºǀƯ�Źŵ�ƾſƺƀºŰƯ�źǀǀƜţ�ƱƳ��ƹ�ŵŹƺºŴ
����ŶºƳŚƯ�ŢºŝŚŧ�ŚŞƿźƤţ�����ŹřŵƺºưƳæ����ƱŚºưƷ�������Źŵ�ƶºƧ�ƶºƳƺĭ�ŹřŵƺºưƳ�Ï�

�ƾƯ�ƵŶƷŚƄƯ��ŵŵźĭ��ŝ�ƶ������ŢºƔƬƛ�ƂƿřżºƟř�ƩŚºŞƳŵǀſř�ŹŚŘŤºſřŶƿĨ��Źŵ
Śŝ�ƱƺǀſŚŝƺƨƳř�źƟ�����śŸū�ƱřżǀƯ��żǀƳ�Ʊō���ƂƿřżƟř���ŚƿŢƟ����ƾƴŰƴƯ�ƹ��ƶŝ

�ƦǀƫƺŝźĜǀƷ�ŢƫŚůŢƟźĭ�ƪƨƃ���
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��

ŹřŵƺưƳ�æ��ǀſř�śŸū�ƱřżǀƯĨƿŹŚŘŤſřŶ�Źŵ�ƱŚƯŻ��Źŵ�ƞƬŤŴƯ�ƽŚƷê�ìpH=��ƽŚƯŵ�ƹèì�ƶūŹŵ�ƽƾŤƳŚſ��ŵřźĭ��� �
ŝ�ŵřŶƗřƶ��Ţſŵō�ƵŶƯƲǀĮƳŚǀƯ�tŹŚǀƘƯ�ƝřźŰƳř��ƪƇŚůê�ōƾƯ�ƂƿŚƯŻ�ŶƃŚŝ���

��

 
�ŹřŵƺưƳÏ���śŸū�ƱřżǀƯ�ƂƿřżƟřǀſřĨƿŹŚŘŤſřŶ�ƪųřŵ�EGSƱō�ŢƔƬƛ�ƂƿřżƟř�ŜƣŚƘŤƯ�Źŵ�ƱƺǀſŚŝƺƨƳř�ƩƺƬŰƯ��Źŵ�ê�ì pH=�ƽŚƯŵ�ƹèì�ƶūŹŵ�ƽ�

ƾŤƳŚſ�ŵřźĭ�ŵřŶƗř�ŝ�ƶ��ƵŶƯō�ŢſŵƲǀĮƳŚǀƯ�tŹŚǀƘƯ�ƝřźŰƳřƪƇŚů�Żř��ÒŢſř�ƂƿŚƯŻō����
��

�ƱŚƯŻ�šŶƯ��ŜºſŚƴƯ�����ƂƿŚºƯŻō�ÑÍ�����ŚºƯŵ�ƹ�ƶºƤǀƣŵ��ƽ�ÐÔ�ƶºūŹŵ��ƽ�
ƾŤƳŚſ�ŵřźĭ����Ŷƃ�ƶŤƟźĭ�źƔƳ�Źŵ�����ƶƘƫŚƐƯ�ŹƺƔƴƯ�ƶŝ��ƽ�ţ�Ő�����źºŝ�ŚºƯŵ�źǀŧ

����Ŷǀſř�śŸū�ƽƹŹŹŚŘŤſřƿ��Ĩ�Źŵ�ƂƿŚƯŻō������šƹŚºƠŤƯ�ƽŚºƯŵ�ŹŚƸģ
ŢººƟźĭ�ƭŚººŬƳř��Ƴ�Żř�ƪººƇŚů�ŪƿŚººŤÒººŝ�ƂƿŚººƯŻō�ŹŚººŝ�ƶ��šŹƺººƇ

ƲǀĮƳŚǀƯ�t�ŹŚǀƘƯ�ƝřźŰƳř����ƩƹŶū�Źŵ�æ��Ţſř�ƵŶƯō���ƱŚưƷ����ƶƧ�ƶƳƺĭ

ƵŶƷŚƄƯ�ƾƯ��ŵŵźĭ�����Śţ�ŚƯŵ�ƂƿřżƟř�èì�ƶūŹŵ���ƽ�Śſ�ƾŤƳ�����ŦºƗŚŝ�ŵřźºĭ
��ƾƯ�śŸū�ƂƿřżƟř�ŵŵźĭ���ƹ�����ŚºƯŵ�źŤƄǀŝ�ƂƿřżƟř�śŸºū���ƂƷŚºƧřŹ�

ƾƯ�ŶƷŵ�����������śŸºū�ƱřżºǀƯ��ƂƿŚƯŻō�Ǝƿřźƃ�ƱŶƃ�ƆŴƄƯ�Żř�žě�
ǀſřŹŚŘŤſřŶƿ��Ĩ��Źŵ���śŚǀƛ�Źŵƹ�Źƺƌů���ƹ�Ŷºƿŵźĭ�ƾºſŹźŝ�ƮƿŶºſ�

ƱŚưƷ���Źŵ�ƶƧ�ƶƳƺĭ��ƵŹŚưƃ�ƩƹŶū�ç����Ţſř�ƵŶƃ�Ƶŵřŵ�ƱŚƄƳ���ŶºƿźƬƧ��
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ǀƳŚŤǀţ�ŝ�Ʈ�����ƾƯ�śźģ�Ŷǀſř�śŸū�ƂƷŚƧ�ŦƗŚ�ŵŵźĭ�ƹ����ºƧ�Ʋƿř��ƂƷŚ
����ǀƳŚŤǀţ�ŶƿźƬƧ�ŢƔƬƛ�Śŝ�ŜſŚƴŤƯƾƯ�ƎǀŰƯ�Źŵ�Ʈ�ŶƃŚŝ���šŚƘƫŚƐƯ�Źŵ

�����Żř�śźººģ�Ŷǀººſř�śŸººū�ƶººƧ�Ţººſř�ƵŶººƃ�ƆŴƄººƯ�ƾººƬŞƣ
ōŢǀſƹźŤƳ��������ƮƿŶºſ�ƶºŝ�ƶŤƀºŝřƹ�ŚºƷ��Ƶŵƺºŝ����ºŝ�ƶ��ƽŹƺºƏ����ƝŸºů�ƶºƧ� �

ŵŹřŵ�śŸººū�ƱřżººǀƯ�Źŵ�ƽźǀĮưƄººģ�ƂƷŚººƧ�ƎǀººŰƯ�Żř�Ʊō��é��� �
řŸƫ���ƶƘƫŚƐƯ�ŹƺƔƴƯ�ƶŝ��ƽ�������Ŷǀſř�śŸū�Źŵ�ƮƿŶſ�ƂƤƳ�ŹŚŘŤſřƿĨ��ƹ�
ţŐ�ŶƿźƬƧ�źǀŧ�ǀƳŚŤǀţ��������ƽŚºŬŝ�ƮƿŶºſ�śŚºǀƛ�Źŵ�Ʈ�NaCl����ƲǀƫƺºƧ�Żř�

��Ŷƃ�ƵŵŚƠŤſř�ŶƿřźƬƧ��ŪƿŚŤƳ�����ƩƹŶºūè�����ƾºƯ�ƱŚƄºƳ������Źŵ�ƶºƧ�ŶºƷŵ
ƛ������ºŝ�śźģ�Ŷǀſř�śŸū�ƮƿŶſ�śŚǀƶ��šŶºƃ����ƾºƯ�ƂƷŚºƧ�����ƹ�ŶºŝŚƿ

��ŶƿřźƬƧǀƳŚŤǀţ������ƾºƯ�Ţºſŵ�Żř�řŹ�ŵƺºų�ƾƬųřŶºţ�ƂºƤƳ�żǀƳ�Ʈ��ŶºƷŵ��

��ƾººƯ�ƱŚƄººƳ�ƽŹŚººƯō�šŚŞººſŚŰƯ���ƾººƴƘƯ�ƍŚººŞţŹř�ƶººƧ�ŶººƷŵ�Źřŵ�� �
�ÍÒ�Íp>���ŢƔƬƛ�Ʋǀŝ�����ƶºƳƺưƳ�Śŝ�ƞƬŤŴƯ�ƽŚƷ��ƽ�����ŵƺºūƹ�ƩźºŤƴƧ�

ŵŹřŶƳ���
�ƩƹŶūæ��ţŚǀſř�śŸū�ƽƹŹ�źŝ�ŚƯŵ�źǀŧĨƿŹŚŘŤſřŶ��

��

�ŚƯŵ�ƶūŹŵ�ƽƾŤƳŚſ��ŵřźĭ���śŸū�ƱřżǀƯ��mmol/L�  

Ñ��
ÏÒ��
ÐÔ��
ÑÒ��

ÐÎ�Ò�t�Ï�ÐÔ��
ÑÑ�Õ�t�Ñ�ÑÑ��
Ó�ÎÍ�t�Õ�ÔÖ��
Ð�ÎÎ�t�Ñ�ÑÕ��

��
ƩƹŶū�ç��ţŐŶƿźƬƧźǀŧƮǀƳŚŤǀţ�ǀſř�śŸū�ƱřżǀƯ�ƽƹŹ�źŝ�ĨƿŹŚŘŤſřŶ�Ǝſƺţ�EGS�ƹ�ƮƿŶſ�ŶƿźƬĩ�Źƺƌů�Źŵ�ƮƿŶſ�śŚǀƛ�Źŵ��Źƺƌů�Źŵ�ŶƿřźƬƧ�ƲǀƫƺƧ��Źŵ�
ì�êpH=��ƽŚƯŵ�ƹèì�ƶūŹŵ�ƽƾŤƳŚſ��ŵřźĭ��ŝ�ŪƿŚŤƳƶ��ƪƇŚů�ƵŶƯō�ŢſŵêŶƳř�ƵŻř�ŝ�ƽźǀĭƶ��šŹƺƇƲǀĮƳŚǀƯ�tŹŚǀƘƯ�ƝřźŰƳř�Ţſř�ƵŶƃ�Ƶŵřŵ�ƱŚƄƳ�� �
�ƾƴƘƯ�ƩźŤƴĩ�ƶŝ�ŢŞƀƳ�Ţſř�Źřŵ��åê�å.(P<�ƹ�ƩźŤƴĩ�ƶŝ�ŢŞƀƳ��ƮǀƳ�ŢƔƬƛ�ƾƴƘƯ�ƮǀƳŚŤǀţ�ŹǇƺƯ�ƾƬǀƯ�Ţſř�Źřŵ��åê�å.(P<�ƹ�ƩźŤƴĩ�ƶŝ�ŢŞƀƳ��

ƹ�ƮǀƳ�ŢƔƬƛ�ƾƬǀƯ�Ĩƿ�ƾƴƘƯ�ƮǀƳŚŤǀţ�ŹǇƺƯ��Ţſř�Źřŵ�åê�å.(P<��
��

ƮǀƳŚŤǀţ��ƬǀƯƾ�ŹǇƺƯ���śŸū�Źƺƌů�Źŵ�
ƮƿŶſŶƿźƬĩ��ƾƬǀƯ�ŹǇƺƯ���

ƂƷŚĩ�śŸū�Źŵ�
ŶƿźƬĩ�Źƺƌů�ƮƿŶſ��

śŸū�ŶƿźƬĩ�śŚǀƛ�Źŵ�
ƮƿŶſ �ƾƬǀƯ�ŹǇƺƯ���

śŸū�ƂƷŚĩ�śŚǀƛ�Źŵ�
ƮƿŶſ�ŶƿźƬĩ��

ƩźŤƴĩ��
ê�å��
æ��
é��
æå��

éé�æç�t�ë�íå��
í�ë�t�ë�êé��
ìç�í�t�ë�éê���
í�ê�t�ë�èë���
í�é�t�èæ���

���
ç�èç���
é�éè���
ê�êé���
ê�ëæ���

è�é�t�çè��
èé�é�t�ì�çå��
ê�è�t�ê�æí��
ê�t�ê�æì��
í�è�t�ê�æë��

���
æå���
ê�æî���
î�çè���
è�çí���

��
hv]��
�������ŵřƺººƯ�Żř�ƽŹŚǀƀººŝ�śŸººūƶººƬưū�Żřƹ�ŚƷŶººƴƣ��ƽŚƷŶǀººſř� �

���ƾƿŚƄººƛ�ƪººƯŚů�ƲǀŘţƹźººě�ƶººŝ�ŻŚººǀƳ�ƶººƴǀƯř��Carrier���ƹ�ŵŹřŵ
����Ʋƿř�ŵƺūƹ�ƵŶƃ�ƭŚŬƳř�šŚƘƫŚƐƯ��ƪºƯŚů����řŹ�ŚºƷ���ŚƄºƛ�Źŵƽ���ŢºŝŚŧ�

�Ţſř�ƵŵźƧ��æì���������ºŝ�ƵŶºƃ�ƭŚºŬƳř�šŚƘƫŚƐƯ����ƪºƯŚů�ƽƹŹ�ź���ƽŚºƷ
żƧƺººƬĭƖǀººſƹ�ŹŚǀƀººŝ�Ƶŵƺººŝ���Ǝººſƺţ�żƧƺººƬĭ�ƶººƧ�ƵŶººƃ�ŢººŝŚŧ�
ƲǀŘţƹźě����ŚƄƛ�Żř�ƾƇŚų�ƽŚƷ��ƽ�ƩƺƬſ�������ƾºƯ�ŹƺºŞƗ�ƵŵƹŹ�ƽŚƷ��ŶºƴƧ��

ƵŶººƿŵźĭ�řŶººū�ƾººƇŚų�ƪººůřźƯ�ƾººƏ�żƧƺººƬĭ�ƪººƯŚů�ƲǀŘţƹźººě��� �

��Ţſř�ƵŶƃ�ƶƘƫŚƐƯ��çì�æí��������śźºģ�ƽŚƷŶǀſř�śŸū�ƮƀǀƳŚƨƯ
ō����ŝ�ŻƺƴƷ�ƵŵƹŹ�Żř�ŵřŻƶ����Źƹ�ƹ�Ţºſř�ƵŶƄºƳ�ƆŴƄºƯ�ƪƯŚƧ�ŹƺƏ�ŵƹ

ƶǀƫƹř��ƽ�ōƱ����ƶŝ�ŚƷō������������ƶºŝ�ƶŤƀºŝřƹ�źºǀƛ�šŹƺºƇ�ƶºŝ�ŜƬƛř�ŢǀſƹźŤƳ
���Ţſř�ƵŶƃ�ƞǀƇƺţ�ƽĥźƳř��æî����ŝ�ƾƫƹƶ�����źºǀųř�šŚƘƫŚƐƯ�ƩŚůźƷ

��ƩƺºƨƫƺƯ�ŵƺūƹ��������ŶºŞƧ�ŢºƟŚŝ�ƽƹŹ�źºŝ�śźºģ�Ŷǀºſř�ƪºƣŚƳ�ƽŚºƷ� �
L.FABP��Liver Fatty Acid Binding Protein��ƽƹŹ�źººŝ�ƹ�

�ƾŝźģ�ŢƟŚŝA.FABP��Adipose Fatty Acid Binding Protein��

řŹ���ŢŝŚŧ�ƵŵƺưƳ��Ţºſř���çæƹçå�����������źºŝ�ƶºŤƟźĭ�šŹƺºƇ�šŚºƘƫŚƐƯ
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ÐÕ

��ƶƳƺĭ�ƾƌƘŝ�ƽƹŹ���ľŚƇƺƈų�ƾƫƺƬſ�ƽŚƷ��������Ʀºƿ�ƾºŝźģ�ŢºƟŚŝ�Źŵ�
��śźººģ�ƽŚººƷ�Ŷǀººſř�śŸººū�Źŵ�řŹ�ƕŚŞººƃř�ƪººŝŚƣ�ƮƀººǀƳŚƨƯō�ŵřŻ

�FFA��ƾƯ�ƱŚƄƳ�ƷŵŶ��çîƹçí�� ƶƘƫŚƐƯ�ƱƺƴĩŚţ�řƽ���ƶºŝ�ƍƺºŝźƯ�
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Background and Objective: An everted intestinal sac (EGS) technique has been used to extensively estimate 

the transport and intestinal absorption in rats. Therefore, a number of factors such as pH and the nature of 

solvent may play an important role in fatty acid uptake by entrocytes. There are reports indicating that fatty 

acid transport is affected by many biochemical parameters including trace elements. In this study the effect 

of titanium on stearic acid transport was investigated. 

Materials and Methods: Wistar male rats (200-250gr) were used for the experiments. Rats were killed, their 

intestine were removed and the jejunum parts were dissected. Everted gut sac was prepared from these parts. 

Sacs full of buffer were incubated in a medium containing stearic acid and titanium. Then the transported 

stearic acid inside the EGS was measured by spectrophotometer under different conditions of temperature 

and concentrations. Data was analyzed using SPSS software and Mann Whitney test. 

Results: The results showed that titanium decreased fatty acid uptake by entrocytes in a dose dependent 

manner. Titanium concentrations of 0.5, 1, 1.5 and 10 micromoles in the presence of sodium chloride can 

decrease the uptake of stearic acid by 32.2%, 43.4%, 54.5% and 61.5%, respectively. 
Titanium concentrations of 0.5, 1, 1.5 and 10 micromoles in the absence of sodium chloride in medium could 

decrease the stearic acid by 10%, 19.5%, 23.9% and 28.3% respectively which is not very affective.  
Conclusion: Stearic acid transport appeared to be a Na dependent process and titanium may exert its 

inhibitory effect by interfering with this system. 

Our results showed that the incubation time, stearic acid concentration and pH were effective on stearic acid 

transport. Titanium decreased stearic acid transport in Rat EGS. This should be considered seriously, 

especially in people exposed to titanium compounds for a long period.  

 

Keywords: Stearic acid, Titanium, Entrocyte 
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