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ƵŶǀƨģ��
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ƷǀĥƺƫƺţŚěƺŤƀƽ�Ʊƺƫƺĩ��ŹŵŚƤƫř�ƩŶƯƽƫƺĩ�ǀţřźƀƫƹř�Ţǀſř�ƁƹŹ�ƶŝ�ŵŚů�ƺǀŤſř�ŶǀřźŰƇ�ƁƺƯ�Źŵ�Ĩƾƿ�Ưƾ�ŶƃŚŝ���
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��Ƶƹźĭ�ŹŚƸģ�ƶŝ���ƫƺĩ�Ƶƹźĭ��ƮƫŚſǀŢ����ſř�Śŝ�ƵŶƃ�ŚƤƫř�ǀ�Ťſř�Ŷǀ���Ĩ������řŹƹ�ƶŗƺƫō�Śŝ�ƱŚƯŹŵ�Ƶƹźĭ�ƶŝ���šŶƯÕ�ŻƹŹ�������ŻǇŚſŚƠƫƺſ�Śŝ�ƱŚƯŹŵ�Ƶƹźĭ�ƹƿ�ƀƤţ�Ʋǀ�ŶƳŶºƃ�Ʈ��
ůǀ���ŝ�Żř�žě�šŚƳřƺǀƃƺƸƾ����ŚƤƫř�ŢŰţ�źţř�Śŝ�ƽ�ƫƺĩ�ǀŢ�ŵŚů���Ťſř�Śŝ���ſř�Żř�ƵŵŚƠǀ�Ťſř�Ŷǀ��ŶƴŤƟźĭ�Źřźƣ�Ĩ��ƱŚƯŹŵ�Żř�žě��ŝǀƀěƺƾ��ŚºƷƽ�Ƴƺºƫƺĩ�ƾ��Ţưƀºƣ�Żř�ÎÍ�
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ƺǀţřźƀƫƹř�Ţǀƫƺĩ�ƹ�řŹƹ�ƶŗƺƫō 

ƶƬŬƯ�ƹŵ��ƱŚºŬƳŻ�ƾƳŚƯŹŵ��ƾŤƃřŶƸŝ�šŚƯŶų�ƹ�ƾĪƃżě�ƭƺƬƗ�ƵŚĮƄƳřŵ�ƾƄƷƹĦě��ƾưƬƗ�ƽ�ƵŹ��ƽÏÏ��ƵŹŚưƃ��ƽÖÒ���ŶƴƠſř�ƹ�ƲưƸŝÎÐÖÐ 

Ï

�����ƽźŤƄǀŝ�ƶūƺţ�ƶŝ�ŻŚǀƳŵŹřŵ��Î�������ƽŹŚºưǀŝ�żƳĥƺţŚě�ƾƟźƏ�Żř���ƽŚºƷ
�����ƶºŝ�ŻƺºƴƷ�ƵŵƹŹ�ƾŝŚƸŤƫř�����������źºŨƧř�ƹ�ƵŶºƿŵźĮƳ�ƆŴƄºƯ�Ƣºǀƣŵ�ŹƺºƏ� �

����������řŹ�ƎǀŰƯ�ƹ�ƦƿĥƺƫƺƳƺưƿř��ƦǀŤƳĥ�ŹƺŤƧŚƟ�ƶſ�Ʋǀŝ�ƪŝŚƤţ�ƲǀƤƤŰƯ
��Ʊō�żƳĥƺţŚě�Źŵ�Ƶŵřŵ�Źřźƣ�ŶǀƿŚţ�ŵŹƺƯ�ŚƷ�ŶƳř��Ï���ƴĤưƷǀ�šŚƘƫŚƐƯ�Ʋ

ƵŵźŤƀĭ�řƽ�������ƀºŝ�ƶºĩ�Ţſř�Ƶŵřŵ�ƱŚƄƳ�ǀŹŚƽ�ŢºƟŚŝ�Żř���ŚºƷƽ�ºų��ũŹŚ
ƵŵƹŹ�řƽ�Ƴ�ǀ���ƫƺĩ�Żř�źŧŚŤƯ�żǀ�ţřźƀƫƹř�Ţǀ�Ư�ƺƾ����ºƯ�ƶĩ�ŶƃŚŝƾ�����ƶºŝ�Ʊřƺºţ

����Ƭĩ�ƹ�ƵŶƘƯ��ƵŵƹŹ��Ţſƺěǀƶ���ŵźĩ�ƵŹŚƃř�ŚƷ��Ð����ºƴĤưƷǀ��śŚºƸŤƫř�Ʋ
����źƯ�ƹ�ƵŶƘƯ�źƀƫƹř��ƭƺƳŵƺŗŵƽ�Ƴ��ºǀ���ƳŚºĩŵƺĩ�Źŵ�żƾ����ŝ�Żř�ƶºĩ�ǀ�ŹŚºưƽ�

ƫƺĩǀ�ţřźƀƫƹř�Ţǀ���ºƯ�ŪƳŹ�ƺƾ��ŶºƳźŝ��ŵ��ºƿ��ºƯ�ƵŶƾ�������źĮƳŚƄºƳ�ƶºĩ�ŵƺºƃ
ƏŚŞţŹřƾ�ŝ�ǀ�ř�Ʋƿ���ƹŶºƘƯ�šǇǈŤųř�Ʋƽ�ƹ���Ƴƺºƫƺĩ�ƾ��ºƯ�ƾ��ŶºƃŚŝ��Ñ���

�ŶƘƯ�źƀƫƹřƽ����ĮƴƷŚưƷ�ƭŶƗ�ŢƬƗ�ƶŝ�ƾ�ŝ�ǀ�ŚƷŹƺŤĩŚƟ�Ʋƽ��ƗŚºƟŵ�ƾ��ƹ�
ưūŚƸţƾ�ŶƘƯ�ƽ�ř�ƿ�Ư�ŵŚŬƾ����ŚƷŹƺŤĩŚƟ�Żř�ƶĩ�ŵƺƃƽ�ưūŚƸţ�ƾ�ŶƘƯ�ƽ�

Ưƾ��ſř�Ʊřƺţǀ���ƀºĜě�ƹ�Ŷǀ����ŚºƷŹƺŤĩŚƟ�Żř�ƹ�Ʋƽ��ƗŚºƟŵ�ƾ��ºƯ�ƾ�����ƶºŝ�Ʊřƺºţ
��ŝ�ƹ�ŽƺĩƺƯǀ�����ŵźºĩ�ƵŹŚºƃř�šŚºƴŝźĪ��Ò�������ƱŚºƯŹŵ�Ŷºƴģ�źºƷ��ŚºƷƽ�

ŵŶƘŤƯƽ�řźŝ�ƽ��ŝ�ƱŚƯŹŵ�ǀ�ŹŚºưƽ�Ťƫř��ŝŚºƸƾ������ºƫ�ŵŹřŵ�ŵƺºūƹ�ƵŵƹŹ�ǀƲĪ�
��źŧƺƯ�ƱŚƯŹŵ�ƱƺƴĩŚţƽ�řźŝ�ƽř�ƿƲ�řźºƃ�ƿƎ�ƿ�ŢºƟŚ��Ţºſř�ƵŶƄºƳ����Żř

�ƱŚƯŹŵ�ƶƬưū�����Ưō�ƪƯŚºƃ�ŚºƷǀƫŚſƺƴ�ºǀƀǀšǈ����ºŤƳō��ŚºƷƾ�ŝǀţƺ�ºǀĨ����ŚºƷ
ţŹƺĩǀŗƹźŤſřƺĪǀŚƷŶ��ř�ƹ�ƿ�ºſźěŚſƺƳƺưǀŚƷƺ������ƶºĩ�ŶƴŤƀºƷ���ƝźƈºƯ
Ʊō�����Śŝ�ƵřźưƷ�ŚƷ�ŞƳŚū�ƉŹřƺƗƾ���ºƯ�ƵŵźŤƀĭ�ƾ��ŶºƃŚŝ��Ó����řźŝŚºƴŝ�ƿƲ� �
Ƴǀ��ƱŚƯŹŵ�ƶŝ�ŻŚ�ŚƷƽ�ū�Ŷ�ºƿ�ƱřŻŹř��źţŶ�������ºƯ�źţźŧƺºƯ�ƹ�źºţƾ��ŶºƃŚŝ���Źŵ

ƩŚſ�ŚƷƽ�ųř�ǀ��ź��ĭ�Żř�ƵŵŚƠŤſřǀƱŚƷŚ�ƹŹřŵ�ƿƾ����ºƇŚų�ƶºūƺţ�ƾ����ƶºŝ�řŹ�
���ř�Ƶŵźĩ�ƝƺƐƘƯ�ŵƺųŢſ��ƿ�ºĪƾ�ř�Ż�ĭ�ǀ�ƳŚºƷŚƾ���řŹřŵ�ƶºĩ�ƽ���šřźºŧř�

ŵƺŞƸŝ�ƵŶƴƷŵ��ƽ����ƵŵźŤƀĭ��řƽ��ĭ��ŢſřǀƵŚ�ƶŗƺƫō����řŹƹƯƾ��ŶºƃŚŝ���ƶºŗƺƫō�
�řŹƹ�Aloe vera��ƿĨĭ�ǀƵŚ�ºſō�Źŵ�ƶĩ�Ţſř�ŵźƟ�ƶŝ�źƈŰƴƯ�ǀ�Ś�
źƟōƿŚƤ��ŵ�ƹ�ƿźĮ��ƀƯźĭ�ƢƏŚƴƯ�ǀź���Ţſř�ƵŵźŤƀĭ�ƱŚƸū���Ô���ƵŵŚƠŤſř�

����ƀŝ�Źŵ�řŹƹ�ƶŗƺƫō�ŻřǀŹŚƽ��řźƃ�Żř�ƿƎ����Ưźºţ�ŶºƴƳŚƯ�ǀƮ�����ƵŵŚƠŤºſř�ƮºųŻ�
Ưƾ�ŵŵźĭ���ŵźĭ�ƆŴƄƯƿƵŶ�ƵŹŚƈƗ�ƶĩ�Ţſř���ƽ����ŦºƗŚŝ�řŹƹ�ƶºŗƺƫō

ƯźţǀƮ�ĮŤųƺſ�ƾ��ſō�ǀŜ�ŚƷƽ�ŶƬū�ƽƹ��ƭŵř��ºƯƾ��ŵŵźºĭ��ºƴĤưƷ�ǀƲ�
�ĭ�ƩĥǀƵŚ����ƱŚƀºƳř�ŢƔƟŚŰƯ�ŦƗŚŝ�������ř�ƱŚĭŶºƳƺū�ƹ�ŚºƷŻ��ŚƷźƀºƫƹřƽ�
ŶƘƯƽ�Ư�ƾ�ŵŵźĭ��ƵŹŚƈƗ�ƽ���ƱōƴĤưƷǀƲ��ƹ�Ŷūřƹ�ƿĭĦƾ��ŚºƷƽ���ŶºƋ�
ŝŚƸŤƫřƾ���ŵ�ŶƋ�ƿ�ŢŝŚ���ƫƺƬºſ�ŢƔƟŚŰƯ�ƾ���Ưźºţ�ǀƮ��ƫŚƘƟ�ƹ��ºǀŢ��ŚºƷƽ�

źŰţƿĪƾ�ƏŚŴƯ�ƾ��Ţºſř��ÎÎ�Õ����ƀºŝǀŹŚƽ��řƺƟ�Żř��ºƿŶ����Śºŝ�ƵřźºưƷ�
ƶŗƺƫō�����Ƭě�Śŝ�ƍŚŞţŹř�Źŵ�řŹƹƾ�ŹŚĩŚſ�ƿŚƷŶƽ�īźŝ�Ʃĥ�Źŵ�ŵƺūƺƯ��ŚƷƽ�
�Ư�Ʊōƾ�ŶƃŚŝ��řƿƲ�ƫŚƘƟ�ǀŢ�ŚƷƽ�ŝ�ǀƺƫƺĥ�ºƿĨ��ºƃ��ě�ƪƯŚ�ºǀŵźŞƄ�Ưźºţ�ǀƮ�

�ƫŚƘƟ��ƮųŻǀŢ��ģŹŚƣ�ŶƋ�ƾ����ƵŶƴƷŵ�ƂƷŚĩ�šřźŧř��ƽ����Ʊƺų�Ŷƴƣ��ºƿŚ�
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żŬţººƿƬŰţ�ƹ�ƶººǀƵŵřŵ�ƪ�ŚººƷ��ŚººŤƳƿŪŵŚººƤƯ�ƶººŝ�ƍƺººŝźƯ�ƿººſř�źǀŶ� �
ƵźººưƳ�ƹ�ƽƷ�ººǀĥƺƫƺţŚěƺŤƀƿĨººŝ�ƶ�šŹƺººƇƯ�ººǀĮƳŚǀƲ�tƝřźººŰƳř� �

ƘƯººǀŹŚ�ŝººǀƱŚŶººƃ�ŚƤƯ�ŢººƸū�ƹ�ººƿƶƀ�ƽƜŤƯ�ǀŚººƷźƽººưĩ�ƾººŝ�ǀƲ�� �
Ƶƹźĭ�ŚƷƽ�ƞƬŤŴƯ����ƱƺƯŻō�Żř�ANOVA����Ŷºƃ�ƵŵŚƠŤºſř�����ŮƐºſ
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ƶƬŬƯ�ƹŵ��ƱŚºŬƳŻ�ƾƳŚƯŹŵ��ƾŤƃřŶƸŝ�šŚƯŶų�ƹ�ƾĪƃżě�ƭƺƬƗ�ƵŚĮƄƳřŵ�ƾƄƷƹĦě��ƾưƬƗ�ƽ�ƵŹ��ƽÏÏ��ƵŹŚưƃ��ƽÖÒ���ŶƴƠſř�ƹ�ƲưƸŝÎÐÖÐ 

Ñ

ŹřŵŚºººƴƘƯƽ�ºººŝƶ��šŹƺºººƇÍÒ�ÍP<��Ŷºººƃ�ƶºººŤƟźĭ�źºººƔƳ�Źŵ�� �
��

ƶŤƟŚƿ��ŚƷ��
����ƞƫř��Ɯţǀǀšřź�ŢƔƬƛ��ſř�ǀ�ŶƘƯ�Ŷƽ���ſř�ŢƔƬƛ�ǀ��ŶºƘƯ�Ŷƽ�Źŵ�� �

�ƵƹźĭƮƫŚſ�mEq/ÎÒ minÍÔ�Ít�ÒÏ�Î�ř�Żř�ŶƘŝ�ƶĩ�ŵƺŝ�ŚºƤƫƽ�
ƫƺĩǀř�Ţƿ��ŹřŶºƤƯ�Ʋ�ƶºŝmEq/ÎÒ min �ÐÕ�Ít�ÔÕ�Î�řżºƟř�ƿ�Ƃ

ƿ��ŢƟŚ��ƶĩ��Ƹūƺţ�ƪŝŚƣ�šƹŚƠţƾ����ŢƃřŶƳ�ƮƫŚſ�Ƶƹźĭ�Śŝ�������Śºŝ�ƱŚºƯŹŵ
ƵŹŚƈººƗ�ƽººŝō�ƾ�ƩĥřŹƹ�ƶººŗƺƫō�Ư�ººǀººſř�ƱřżǀŶººƘƯ�Ŷƽƶººŝ�řŹ�� �

mEq/ÎÒ minÏ�Í�t�ÐÖ�Î��ºƫƹ�ŵřŵ�ƂƷŚºĩ�ǀř�ƲĪ�ºƿ��ƂƷŚºĩ�Ʋ
�ŵƺŞƳ�ŹřŵŚƴƘƯ��ŻǇŚſŚƠƫƺſ�ƿ�Ƴ�Ʋǀ�ŧŚţ�żǀźƽ���źŝ�Ư�ºǀƱřż��ºſř�ǀ��ŶºƘƯ�Ŷƽ�

ŢƃřŶƳ� 
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ϝήΘϨ̯ ϮϴΗήδϟϭ�ΖϴϟϮ̯ έϭ�ϪϳϮϟ ���ϦϳίϻΎγΎϔϟϮγ
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��
ŹřŵƺưƳ�Î��Ɯţǀǀ�šřźſř�ŢƔƬƛǀŶƘƯ�Ŷƽ(mEq/ÎÒ min) Ƶƹźĭ�Źŵ��ŚƷƽƞƬŤŴƯ��Î����ƩźŤƴĩ�Ƶƹźĭ�Ï��ƫƺĩ�Ƶƹźĭ�ǀţřźƀƫƹř�Ţǀƺ�Śŝ�ƵŶƃ�ŚƤƫř�
ſřǀŤſř�ŶǀĨ��Ð��řŹƹ�ƶŗƺƫō�Śŝ�ƱŚƯŹŵ�Ƶƹźĭ��šŶƯ�ƶŝ�Õ�ŻƹŹ��mg/kgÏÍÍ���Ñ��ŻǇŚſŚƠƫƺſ�Śŝ�ƱŚƯŹŵ�Ƶƹźĭ�ƿƲ��mg/kg�ÒÍÍ��� �

Ƶŵřŵ�ŝ�ŚƷƶ��šŹƺƇƯǀĮƳŚǀ�Ʋ�tƘƯ�ƝřźŰƳřǀ�ŹŚ�ƹ�ƁŹřżĭÍÒ�ÍP<�ƤƬţ�ŹřŵŚƴƘƯƾŶƃ����
��

ƜţººǀǀƷ�šřźººǀĥƺƫƺţŚěƺŤƀƽƱƺººƫƺĩ�ŢººƟŚŝ���ŚººŤƳƿººŝ�Ūƶ�Ţººſŵ� �
��ſŹźŝ�Żř�ƵŶƯōƾ�Ʒ�ǀĥƺƫƺţŚěƺŤƀƽ�ŵ�ƿ����řźŰºƇ�ƁƺƯ�Ʊƺƫƺĩ�ƵŹřƺƾƿ�

���Ƶƹźĭ�ƹ�ƮƫŚſ�źƳ�ŚƷƽ�ƫƺĩ�ǀ��ţřźƀºƫƹř�Ţǀ������ƶºŗƺƫō�Śºŝ�ƱŚºƯŹŵ��ƺ���ƹ�řŹƹ
���ŻǇŚºſŚƠƫƺſ�Śŝ�ƱŚƯŹŵƿ��ƱŚƄºƳ�Ʋ�����������Ɩºưū�ƮƫŚºſ�Ƶƹźºĭ�Źŵ�ƶºĩ�ŵřŵ�

�ſ�šřźưƳǀ�ƵźưƳ�ƮŤƀ�Ʒŵƾ�ŝ�ǀ���ŚºŤÏÍÎÏ������ºƷ�ƹ�Ƶŵƺºŝ�źƠºƇ�ǀ��ƶºƳƺĭ�Ģ
ǈƗƿ�ƫƺĩ�Ʈǀ��ŵźĮƳ�ƵŶƷŚƄƯ�ŢƿŶ���ƫŚů�Źŵƾ���ƫƺĩ�Ƶƹźºĭ�Źŵ�ƶºĩ��ºǀ�Ţ

ţřźƀººƫƹřǀ���ƶººŝ�šřźººưƳ�Ɩººưū�ƺÔ�Ít�Ò�Ö�řżººƟřƿ�Ƃƿ�ŢººƟŚ��� �
ř�Źŵ�ºƿ���Ƶƹźºĭ�Ʋ�ƭŚºưţ�ŚºƷźŤƯřŹŚě�ƽƷ��ºǀĥƺƫƺţŚěƺŤƀƽ�Źŵ�ŹƺĩŸººƯ�

�����ŚƴŨŤºſř�ƶºŝ�ŹŚĩ�ƁƹŹƽ��ŚºƷ�ƿŻǈěźĜƽ��ƩƺƬºſ��ŚºƷƽ��źĩƹŶºƳř�ƿ��ƹ�Ʋ

ŻǈěŚººŤƯƽ�ŵźĭ�ƵŶƷŚƄººƯ�ŵŶººƛ�ººƿŶ��ǈƗººƿƷ�ƮººǀĥƺƫƺţŚěƺŤƀƽ�� �
ƫƺĩǀ�ţřźƀƫƹř�Ţǀ���������ŻǇŚºſŚƠƫƺſƹ�řŹƹ�ƶºŗƺƫō�Śŝ�ƱŚƯŹŵ�Ƶƹźĭ�Źŵ�ƺƿ�Ʋ
�ºŝƶ��ŹřŵŚººƴƘƯ�ŹƺºƏƽ��ƶºŝ�ţźţººǀ��ƶºŝ�ŜÒ�ÍtÎ�Ò�ƹ�Ò�Ít�Ð�ƂƷŚººĩ�� �
ƿ����ųźŝ�Źŵ�ƶĩ�ŶƴģźƷ�ŢƟŚƾ��ůřƺºƳ�ƾŵ��ºƿ�ǈƗ�Ʊƺºƫƺĩ�ƵŹřƺƿ�ºưƾ��Żř

ƫƺĩǀ�ţřźƀƫƹř�Ţǀ��Śū�ƶŝ�ƺƽ���ƵŶƳŚƯ�ŵƺŝ����ŚŤƳ�ŽŚſřźŝ�řŸƫƿ���ƪƇŚů�Ū
ƵŹŚƈººƗ�ƽǈƗ�šŶººƃ�řŹƹ�ƶººŗƺƫō�ººƿƷ�ƮººǀĥƺƫƺţŚěƺŤƀƽƫƺĩ�ººǀ�Ţ
ţřźƀƫƹřǀ���Ư�ƂƷŚĩ�řŹ�ƺƾ�������Ư�ƶºĩ�Ŷºƴģ�źƷ�ŶƷŵ�ºǀ��řŹŚºĩ�Ʊřżƾƿ��Żř�Ʊō�

ŻǇŚſŚƠƫƺſƿƯ�źŤưĩ�Ʋƾ�ŶƃŚŝ���ƩƹŶūÎ���ƹŚƈţƿź�Î�Śţ�Ò�����
��
��
��
��
��
��
��
��
��
��
��
��
��
��
��
��
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źŤĩŵ�ƽŻŹƹŚƄƧ�ƶǀƧŻ��ƱřŹŚƨưƷ�ƹ� 

 

ƶƬŬƯ�ƃżě�ƭƺƬƗ�ƵŚĮƄƳřŵ�ƾƄƷƹĦě��ƾưƬƗ�ƽƹŵ��ƱŚºŬƳŻ�ƾƳŚƯŹŵ��ƾŤƃřŶƸŝ�šŚƯŶų�ƹ�ƾĪ�ƵŹ��ƽÏÏ��ƵŹŚưƃ��ƽÖÒ���ŶƴƠſř�ƹ�ƲưƸŝÎÐÖÐ 

Ò

����

�ƩƹŶūÎ��ƯǀĮƳŚǀſ�Żř�ƵŶƃ�Ŝƀĩ�šřźưƳ�ƲǀƷŵ�ƵźưƳ�ƮŤƀƾ�Bita ÏÍÎÏŚƷ�Ƶƹźĭ�Źŵ�ƽŚƯŻō�ƹ�ƮƫŚſ�ƿƂ��
Ƶƹźĭ�ŚƷ��ƮƫŚſ��ƫƺĩǀţřźƀƫƹř�Ţǀƺ��řŹƹ�ƶŗƺƫō�Śŝ�ƱŚƯŹŵ��ŻǇŚſŚƠƫƺſ�Śŝ�ƱŚƯŹŵƿƲ��

ƵźưƳ�ƽƽĥƺƫƺţŚěƺŤƀǀƷ���
ƯǀĮƳŚǀ�Ʋ�tƘƯ�ƝřźŰƳřǀŹŚ 

Í Ô�Ít�Ò�Ö��Ò�Ít�Î�Ò��Ò�Ít�Ð��

��

 
�źƿƺƈţÎ��ƮƫŚſ�Ƶƹźĭ�Żř�źƳ�ƾƿřźŰƇ�ƁƺƯ�Ʊƺƫƺĩ�ƵŹřƺƿŵ��ŢĜƿźĩ�Ư�źŤſō�Źŵ�ƪſ�ŢƬŝŚĭ�ƽƹŚů�ŚƷ�Źŵ�ƾƳǈƌƗ�ƶƤŞƏ�ƹ�ƍŚŴƯźƿŻ�ƹ�ƍŚŴ

ƾƯ�ƵŶƷŚƄƯ�ƪŝŚƣ�ƩŚƯźƳ�Ǝƿřźƃ�ŶƃŚŝ��(H&E × Ñ) 
��

��
ƺƈţƿ�źÏ��ŵƿřźŰƇ�ƁƺƯ�Ʊƺƫƺĩ�ƵŹřƺƾƿƫƺĩ�Ƶƹźĭ�Żř�źƳ�ǀţřźƀƫƹř�Ţǀƺ��źĩƿŢĜ�ųźŝ�Źŵ�ŚƷƾůřƺƳ�ƾŵźĭ�ƝŸů�ƍŚŴƯ�źŤſō�ƿƵŶ�ŶƳř(D) �ƹ�

ůřƺƳ�ŹŵƾƵŶƃ�ƮƔƴƯŚƳ�ƹ�ƵŚţƺĩ�ŹƹŚŬƯ���ŶƳř(H&E × ÎÍ) 
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Ó

��
ƺƈţƿ�źÐ��ŵƿřƺƵŹ�ƽřźŰƇ�ƁƺƯ�Ʊƺƫƺĩ�ƾƿƫƺĩ�Ƶƹźĭ�Żř�źƳ�ǀţřźƀƫƹř�Ţǀƺ�źĩ�ƿŤĜǀſƺĪƫ�ƕŚưŤūř�ƹ�ŢǀŢ�ŝ�ƍŚŴƯ�źŤſō�Źŵ�ŚƷǀźĩ�ƲƿŢĜ��ŚƷ

�Ţſř�ŵƺƸƄƯ(C)�(H&E × ÑÍ)���
��

��
ƺƈţƿ�źÑ��ŵƿƵŹřƺ�ƽřźŰƇ�ƁƺƯ�Ʊƺƫƺĩ�ƾƿŻǇŚſŚƠƫƺſ�Ƶƹźĭ�Żř�źƳ�ƿƲ��ƬƗƾ�Ưźţ�ƮƛŹǀƫƺĩ�ƮǀůřƺƳ�ŢƾƟ�ǀţƹźŞǀźĩ�ƱřŶƤƟ�ƹ�ĨƿŢĜ��Źŵ�ŚƷ

ųźŝƾůřƺƳ�ƾƯ�ƵŶƷŚƄƯ�ƪŝŚƣ�ƍŚŴƯ�źŤſō�ƾ��ŶƃŚŝ(F)�(H&E × ÑÍ)��
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ƶƬŬƯ�ƃżě�ƭƺƬƗ�ƵŚĮƄƳřŵ�ƾƄƷƹĦě��ƾưƬƗ�ƽƹŵ��ƱŚºŬƳŻ�ƾƳŚƯŹŵ��ƾŤƃřŶƸŝ�šŚƯŶų�ƹ�ƾĪ�ƵŹ��ƽÏÏ��ƵŹŚưƃ��ƽÖÒ���ŶƴƠſř�ƹ�ƲưƸŝÎÐÖÐ 

Ô

 
ƺƈţƿ�źÒ��ŵƿƵŹřƺ�ƽ�řźŰƇ�ƁƺƯ�Ʊƺƫƺĩƾƿ�Ƶƹźĭ�Żř�źƳ�řŹƹ�ƶŗƺƫō��ƬƗƾƯźţ�ƮƛŹ�ǀƫƺĩ�Ʈǀ�ŢůřƺƳ�źŨĩř�ŹŵƾŚƷ��Ʊƺƫƺĩ�ƿŻǈěźĜƽƶƬƌƗ��ƽ�

ƏŚŴƯƾ�(Mm)ſŚưſǈěƺƠƴƫ�ƹ�ǀƵŶƗŚƣ�ŻƺŤ�řƽ(B)�Ư�ƵŶƷŚƄƯ�ƪŝŚƣƾ��ŶƃŚŝ(H&E × ÑÍ)���
��

ŦŰŝ��
������ƫŚƐƯ�ŹŵƶƘ�ƽ����������ƺºŬţ�ƶºĩ�Ŷºƃ�Ƶŵřŵ�ƱŚƄºƳ�źƋŚů�ƿ��ĩřŹƺºų�żƾ�
ƶŗƺƫō���ĩ�ŦƗŚŝ�řŹƹ�ſō�ƂƷŚǀ�ř�Ŝƿ����Źżţ�ƩŚŞƳŵ�ƶŝ�ƵŶƃ�ŵŚŬƿ���ƪºųřŵ�Ƣ
Ƴƺƫƺĩƾ�ſř�ǀ�Ťſř�Ŷǀ��Ĩ�Ʒ�šŚƘƫŚƐƯ�ŹŵǀĥƺƫƺţŚěƺŤƀƽ�ŵźĭƿŶ��ºƫƹ�ƾ�

��ſř�Ůƃźţ�ƂƷŚĩǀ���ŢƃřŶƳ�źŝ�Źŵ�řŹ�Ŷ��ŚŤƳƿ�ƶºƘƫŚƐƯ�Ū�ƽ���ƱŚƄºƳ�ŚºƯ�
���������řŹƹ�ƶŗƺƫō�Śŝ�ƵŻƹŹ�ŢƄƷ�ƱŚƯŹŵ�ƶĩ�ŵřŵ�ÏÍÍ�Ư�ǀƬƾ���ĩ�Źŵ�ƭźĭǀ��ƺºƬ

�ƭźĭ��Ưǀ�ſř�Ʊřżǀ�ŶƘƯ�Ŷƽř�Ŷƴģ�źƷ��ŵƺŝ�Ƶŵřŵ�ƂƷŚĩ�řŹ�ƿ�ƂƷŚĩ�Ʋ
�ŵƺŞƳ�ŹřŵŚƴƘƯ���������Ɯţ�ƭŶºƗ�Śºŝ�ƍŚºŞţŹř�Źŵ�ƺƀưƷ�šŚƘƫŚƐƯ�ºǀǀ�ºſř�źǀ�Ŷ

ŶƘƯƽ��������ƫƹ�ŶƄƳ�ƵŶƷŚƄƯ�řŹƹ�ƶŗƺƫō�ƝźƈƯ�ƩŚŞƳŵ�ƶŝ�ǀ��ƲĪ�šŚƘƫŚƐƯ
ƵŵźŤƀĭ�řƽ��ŚŤƳ�Ɲǈųźŝƿ���ŚƯ�ŪƳŚƄƳ���ſř�Ůƃźţ�ƂƷŚĩ�źĮǀ�ŶƘƯ�Ŷƽ�

ƶŝ�����Ţſř�řŹƹ�ƶŗƺƫō�ƝźƈƯ�ƩŚŞƳŵ��ƿƝŹƺſƺ������ƩŚºſ�Źŵ�ƱřŹŚĪưƷ�ƹ�
ÏÍÍÑ��ƶŗƺƫō�źŧř�����Ư�źŝ�řŹ�řŹƹǀƱřż��ſř�Ůƃźţ�ǀŶ���ſō�ƹ�ƵŶƘƯ�ǀŜ���ŵŚºů�

�ŶƘƯ�ƍŚŴƯƽ�ſŹźŝ�ŵŹƺƯ�ƾ�ŶºƳŵřŵ�Źřźƣ���Źżţ�ºƿƢ��ƣŚƠºƇ�ƪºųřŵ�ƾ�
ƶŗƺƫō��ŝ�řŹƹƶ�����������ºſř�Ůºƃźţ�ŹŚºƸƯ�ŦƗŚŝ�Żŵ�ƶŝ�ƶŤƀŝřƹ�ŹƺƏǀŶ��ŶºƘƯ�ƽ�
ŵźĭƿŶ��ĭǀƵŚ��ŚƷŻŵ�Źŵ�ƽ��ŝ�źŤưĩ�ƶ������ŶºƘƯ�ƒƟŚºŰƯ�ƪƯŚƗ�ƱřƺƴƗƽ��Źŵ�

�ſō�ƪŝŚƤƯǀŜ�ƏŚŴƯ�ƾ�ř�ŚƤƫ���ſř�Śŝ�ƵŶƃǀŶ�źƬĩ��ºƿŹŶƿĨ�����ƪºưƗ�źºŤƸŝ�
ŵźĩ��ÎÖ���ƿĪƾ��Ǉŵ�Żř�ƿ���ĮƴƷŚºưƷ�ƭŶƗ�ƪƾ���ƶºƘƫŚƐƯ�Źŵ��ƽ���źºƋŚů�

��������ºƴĤưƷ�ƹ�ƵŶºƃ�ƵŵŚƠŤºſř�Żŵ�Źŵ�šƹŚƠţ��ƵŶƃ�źĩŷ�šŚƘƫŚƐƯ�Śŝǀ�Ʋ
�����Ţºſř�Ʊō�ƝźƈƯ�ƱŚƯŻ�šŶƯ����Ƙţ�ŢºƸū�ǀºǀ������ŢºƸū�źŧƺºƯ�Żŵ�Ʋ

�ſř�ƂƷŚĩǀ�ŶƘƯ�Ŷƽ�Ƴ�ǀ���ƶŝ�ŻŚƿźƀĪƽƵŵźŤƀĭ�šŚƘƫŚƐƯ�Żř���Żŵ�źºţ��
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ŚŤƳƿŪ������ƵŹŚƈºƗ�ƶºĩ�ŵřŵ�ƱŚƄƳ��ƽ��ºŝō�ƾ���ºƬĪƫř�ƾ�ř��ºƿƲ�ĭ��ºǀƵŚ���Ŷºūřƹ�
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��������������ƁƺºƯ�Źŵ�ƲǀƴĭřŹŚºƧ�ƹ�ƱřźŤƀºƧŵ�Śºŝ�ƵŶºƃ�ŚƤƫř�ƭŵř�ƂƷŚƧ���ƽŚºƷ

��Ŷƿŵźĭ�ƵŵŚƯ�ƾƿřźŰƇ�����������ŶƿŚƀºƧř�ƦºƿźŤǀƳ�Ŷºǀƫƺţ�ƱřżºǀƯ�ƲǀƴĤưƷ
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ƳŚƀƳř�ƩŚŤĩŹƺƫƺĩƾ�ºŝ�ƶ���šŹƺºƇIn vitro�źŝ�ŵŹƺºƯ��ºſŹƾ��Źřźºƣ�

ŶƳŵřŵ���ĩřŹƺų�ƵŵŚƠŤſřƾ���ƫĥ�Ţưƀƣ�Żř�ƾ�ƶŗƺƫō����ŝ�Źŵ�řŹƹǀ�ƱřŹŚºư���Śºŝ�
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ŚººƋ�źººŝřźŝƿšŚƘŶººƘƯ�ƽŢººſř�ƩƺƳŚººţř�Śººŝ�ƵŶººƃ�ŚººƤƫř���ÏÕ���Źŵ�
ƶƘƫŚƐƯ�řƽ��ſŹźŝ�ƶŝ�ƾ����������ŭƺƐºſ�źºŝ�šŚƠƫřźĩƺſ�ƹ�řŹƹ�ƶŗƺƫō�šřźŧř�

ſǀĩƺŤǀƲ�ŚƷƽ�ŶƘƯ�ƽ��Ưźţ�ƹ�ǀƮ��ŶƴŤųřŵźě�Ʊō���ŚŤƳƿŪ������ƶºĩ�ŵřŵ�ƱŚƄºƳ�
ſřǀŶ�Ťſř�ǀĨ�ÏÍ�ŶƇŹŵ����ŦƗŚŝ��ŚºƤƫřƽ����ŶºƘƯ�śŚºƸŤƫř�ƽ���řżºƟř�ƿƂ�

�ŭƺƐººſTNF-áŵŚººƤƯ�ƂƷŚººĩ�ƹ�ƿź�IL-ÎÍŵźĭ�ººƿŶ��ººƫƹǀƲĪ�
����������ŭƺƐºſ�ƂƷŚºĩ�ŦƗŚŝ�řŹƹ�ƶŗƺƫō�Śŝ�ƱŚƯŹŵTNF-á���řżºƟř�ƹ�ƿƂ�

IL-ÎÍ�ŵźĭ�ƿŶ�����Ưźºţ�ŢƗźºſ�ƹ�ǀƮ����ŶºƘƯ�źƀºƫƹř�ƽ�ºě�řŹ�ǀƂ��ŵźºŝ�
�ÎÑ���ƫŚƘƟǀŢ�ŚƷƽ��źƀƫƹř�ŶƋ�ƽ�ƶŗƺƫō��������Ŷºƴģ�Śºŝ�ƍŚŞţŹř�Źŵ�řŹƹƿƲ�

ƳŚĪƯǀƮƀ�ƫŚưŤůř�ƾ���ƹ�ŶƴƳŚƯ�Ʊō�ƿ�ºĭĦƾ��ŚºƷƽ����ŝŚºƸŤƫř�ŶºƋ�ƾ����šřźºŧř�
Ưźţǀưƾ���źŰţ�šřźŧř�ƿĨ�ƵŶƴƴĩ��ƽ���Ɣƴţ�ƹ�ŽƺĩƺƯ�ǀƮ�ſř�ǀŶ��ŶºƘƯ�ƽ�

��Ţſř�ÐÏ�ÏÖ���ŵ�ƕƺưŬƯ�Ź���ŻřƿƶŤƟŚ�ŚƷƽ�ơƺƟ��ºƯƾ��Ʊřƺºţ�ŤƳǀ�ƶºŬ�
���ƶĩ�ŢƟźĭ�����ƵŶƴƷŵ�ŵƺŞƸŝ�šřźŧř�ƶŝ�ƶūƺţ�Śŝ�ƽ�ř�ƿ���źºƔƳ�ƶŝ��ƵŹŚƈƗ�Ʋ

Ưƾ���ř�Żř�Ʊřƺţƿ�ĭ�Ʋǀ����ƖƟŹ�Źŵ�ƵŚ�ŝŚƸŤƫř�šǈĪƄƯƾ�ĩ��Ʊƺºƫƺ����ƶºƬưū�Żř�
�ƫƺĩ�ƩǈŤųřŹŵ�ºǀ��ţřźƀºƫƹř�Ţǀ��ŝ�ƹ�ƺǀ�ŹŚºưƽ��Ʊƹźºĩ�����ŵźºĩ�ƵŵŚƠŤºſř���

ƫƹǀ��Ƙţ�ŢƸū�ƲĪǀǀ���ř�źŧƺƯ�Żŵ�Ʋƿ�ĭ�Ʋǀ�������ºſř�Ůºƃźţ�ƂƷŚºĩ�Źŵ�ƵŚǀ�Ŷ
ŶƘƯƽƳ�ǀ�šŚƘƫŚƐƯ�ƶŝ�ŻŚŝǀźŤƄƽŢſř����
 
ŶƤţƿź�ƹ�źĪƄţ 

�����ŶŝƿſƺƴǀƶƬ�Żř�ƤŰţ�ŢƳƹŚƘƯǀ���ŹƹŚºƴƟ�ƹ�šŚºƤƽ��ºƬƗ�ƵŚĮƄºƳřŵ��ƭƺ
Īƃżěƾ��ƫŚưƃ�ƱŚſřźų�ƾ��Śưů�ŢƸū�ƿƫŚƯ�Ţƾř�ƿƤŰţ�Ʋǀ�ĪƄºţ�Ƣź�

ƹ�ƳřŵŹŶƣƾ�Ưƾ�ŵƺƃ.��
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Background and Objective: Ulcerative colitis is a group of chronic inflammatory disorders of unknown 

etiology that affects the digestive system. Aloe vera is used in many situations such as wound healing. The 

purpose of this study was to evaluate the effect of aqueous extract of this plant on the gastric acid secretion 

and colonic histopathology in acute ulcerative colitis model induced by acetic acid in rats. 

Materials and Methods: This experimental study was performed on 32 Wistar rats weighing 200-250g. 

Animals were randomly divided into four groups including intact, acetic acid-induced colitis group, the 

groups treated with Aloe Vera (8 days) and treated with sulfasalazine. The animals were anesthetized with 

ether, and then colitis�was induced with acetic acid. After treatment, biopsies of 10 cm distal parts of the 

colon were removed for histopathological studies. To compare the histopathologic quantitative features, the 

grading system (Bita 2012) was used. The gastric acid concentration was measured by titration method. The 

results were expressed as Mean±SEM and P<0.05 was regarded as significant.  

Results: Treatment with aqueous extract of Aloe Vera did not reduce the gastric acid. Histopathological 

results indicated an inflammatory response in the ulcerative colitis group. Aloe Vera reduced the severity of 

symptoms of ulcerative colitis histopathology, although its efficiency was less than sulfasalazine. 

Conclusion: Regarding the improving effect of Aloe vera, it seems to be useful for the treatment of colonic 

disorders. However, for determination of the effective dose of this plant in decreasing gastric acid secretions, 

further research is recommended.   
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