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ƯŚěƹŵǀĥźƴƿ��ƫƺĩ�ƹ�Ĩǀĥźƴƿ����ưƷř��żƜƯ�źƄƣ�ƹ�Ĩǀ�ŵŹřŵ�Ţ���řźŝŚºƴŝƿ��Ʋ
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Řţƹźěǀ��ƲBDNF��Ƴ�řŹ��ºǀ���ůřƺºƳ�Źŵ�żƾ����żºƜƯ�ƞºƬŤŴƯ�ƽ��řżºƟř�ƿ�Ƃ
Ưƾ�ŶƷŵ��æè������ºƃ�ƭŚŬƳř�šŚƘƫŚƐƯ���ƹŹ�źºŝ�ƵŶƽ����ů�ƹ�ƱŚƀºƳř��ºǀ�Ʊřƺ

�Ư�ƱŚƄƳƾ���ƁŻŹƹ�ƶĩ�ŶƷŵ���ųŚţ�ƶŝ�ŦƗŚŝ�ǀ��řźƟ�ƲŤųřŶƳř�źƿ�ě�Ŷƴ�ºǀźƽ��
řżƟřƿ��ưƗ�ƩƺƏ�Ƃ�����żƜƯ�ŵźĪƬưƗ�ƹ�ź��řżƟř�ƪƯŚƃƿ�ƪĪƃ�Ƃ��Ÿºěƿźƽ�
ſǀƀěŚƴƾ��řżƟř�ƹ�ƿ��ƂƿĭŵŚǀźƽ�ƹ���ƶºƔƟŚů���������ŵƺºŞƸŝ�ƶºŝ�Ĩºưĩ�ƹƽ�
ŝǀŹŚưƽ�ŚƷƽƃŚƳ�ƾě�Żř�ǀźƽƯ�ƾ��ŵƺƃ�æé����

��ƲěŚƳ���ƱřŹŚĪưƷ�ƹ�çåæå���ŤƳǀ�ŶƴŤƟźĭ�ƶŬ��ƶºĩ��źưţ�ƿ�šŚºƴ��ŻřƺºƷ�ƽ�
���ƶƳ�ƹ�šŶƯ�ƵŚţƺĩ�źưţ�ƿ�ţŹŶƣ�šŚƴƾ�����ŢºƔƬƛ���ƟƹźţƹźƳ�ƪºƯŚƗ�ºǀ�Ĩ

��żƜƯ�Żř�ƢŤƄƯ��řżƟř�řŹ�ƿ�Ư�Ƃƾ�ŶƷŵ��æê���ƺƫ������ƱřŹŚºĪưƷ�ƹ�çååí��
�ŶƳŵřŵ�ƱŚƄƳ���Ư�ƁŻŹƹ�ƶĩ�ǀ����šŹ�Źŵ�řŹ�żƳĥƹŹƺƳ�Ʊřż��řżƟř�ŚƷƿ��Ƶŵřŵ�Ƃ
ººƴĤưƷ�ƹǀƫƺţ�ƲººǀŶ �ƱĥBDNF�ǈě�Źŵ�řŹŤſººǀƀǀƶŤ�ƽƳƹŹƺººƳ�ƾ�

řżƟřƿ����ŤƳ�Źŵ�ƹ�Ƶŵřŵ�Ƃǀ�����ƹ�żºƜƯ�źŤƸŝ�ŵźĪƬưƗ�ŜūƺƯ�ƶŬ�ºƿĭŵŚǀźƽ�
��ŝ�ƶƔƟŚů�ƹǀƄ�Ư�źŤƾ�ŵƺƃ��æë���ř�ƿ�ƤŰţ�Ʋǀ��ŚŤƳ�Śŝ�šŚƤƿ�ƤŰţ�Ūǀ��šŚºƤ

���Ţſř�Ƶŵƺŝ�ƺƀưƷ�źƋŚů���ų�źŝ�ŚŤƳ�Ɲǈƿ�ŵ�Ūƿ�ƱřźĮ��ƶƘƫŚƐƯ�Źŵ��řƽ�
ƀººůǀƱřŹŚººĪưƷ�ƹ�ƵŵřŻ�Ʋ��çåæç��íźººưţ�ƶººŤƠƷ�ƿ�ƱřŵźĭŹřƺººƳ�Ʋ
ƶŝ��ě�šŹƺƇǀŝ�ƵŶƳƹźƄǀ�Ʋçê�Śţ�éëƣŵ�ǀ�ŢƗźſ�Śŝ�ƹ�ƶƤæê��Śºţ�çç�

��ƣŵ�Źŵ�źŤƯǀƜţ��ƶƤǀǀ�ºƴƘƯ�źƾ�Źřŵƽ�Řţƹźě�ŭƺƐºſ�Źŵ�ǀ�ºƴƾ�BDNF�
ůŚƳ�Źŵººǀƶ�ƽźƄººƣ�ƽšŹ�żººƜƯ��ŚººƷƽř�ƚƫŚººŝ�ƿŵźººĪƳ�ŵŚººŬ��æì���
ººƴĤưƷǀƲūƺººƟƺƳ�ƾ�ƹ��ƱřŹŚººĪưƷ�çååí��ěººǀŶººƳŵźĩ�ŵŚƸƴƄ��ƶººĩ
ƫŚƘƟººǀŢ�ŚººƷƽƳŶººŝ�ƾ�ŭƺƐººſ�ƂƷŚººĩ�ŜººūƺƯ�BDNF�ƭźººſ�
Ưƾ�ƹ�ŵƺƃ ƶƐŝřŹ�ǇŚưŤůř�řƽŝ�ŽƺĪƘƯ�ǀ�ŢƔƬƛ�ƲBDNF�ƭźſ�

ƫŚƘƟƹǀ���ŵŹřŵ�ŵƺūƹ�ƶƳřŻƹŹ�Ţ��æí�����ŚºƜƯ�ŢƬƗ�ƿ���ř�ƲŤºƃřŵ�šź�ºƿ�Ʋ
ƤŰţǀ�ŝ�šŚƤ�ƤŰţ�Śǀ��Ŷƃ�ƭŚŬƳř�Ƣ�Ư�Ƶƾ��ƶŝ�ŶƳřƺţ������ƕƺºƳ�Źŵ�šƹŚƠţ�ŢƬƗ
źưţƿ����źưţ�šŶƯ�ƹ�šŶƃ��Ʋƿ���ƹ�Ʋƿ��ƗŹ�ƭŶƗ�ŚŚƿ�ĥŹ�Ţ�ºƿ��řŸºƛ�Ʈƾƿ��

�ŢŝƺƳ�ŵřŶƘţ�ƂƷŚĩ�ŚƷƽźưţ�ƿŽźŤſř��ƶŤƠƷ�Źŵ�Ʋ�ŚƷƽ�ºƴƷŷ�ƾ��ºƿ�Ś
ººŤůƾŵřĦººƳ�ƪººƯřƺƗ�ƽƳŵƺººƯŻō�Źŵ�ƾ�ŶººƃŚŝ�ŚººƷ�ƭŶººƗ��ƩźººŤƴĩ�
ƫŚƘƟǀŢ�ŚƷƽ�ƶƳřŻƹŹ�šŹ�ŚƷ�ƶĩ��ŵƺºų�Żř��ƱŚĭŶºƳƺū��ºƯƾ��ŶƴºƃŚŝ�ƹ�

ƶƣǈƗ�ŻƿŵŚ��ƶºŝ�ƫŚƘƟ�ºǀŢ�řŵ����ºſō� ƹ� ŶºƳŹǀŜ��ŚºƷƽ��ƳŶºŝƾ��ºƃŚƳƾ�Żř�
ĭŹŵǀźƽ�ŚƷƽ�űŹ�Ƶŵřŵ�ƵŶƃ�Źŵ�ŝǀƲ�šŹ�ŚƷƽ�Źŵ�ũŹŚų�Żř��šŶºƯ�
ƱŚƯŻ�źưţƿƲ���ƴĤưƷ�ƹ�ƶƳřŻƹŹǀ�ſō�ƲǀŜ�ŚƷƽ��ƫŚºưŤůřƾ���ƭŚºĮƴƷ�Źŵ�
źưţƿŵƹŶŰƯ�Żř�ƲƿŢ�ŚƷƽř�ƿƤŰţ�ƲǀƯ�Ƣƾ�ŶƃŚŝ���

źţƽ�ŤƯǀ�ţ�ƪǀ��ƲƵŵŚƯ�řƽ�ưſ�ƾ�����ƶºŝ�ƶºĩ�Ţºſř����ŝŚºŴŤƳř�ŹƺºƏƾ��īźºƯ�
ƳƹŹƺƳƾ���ŹŵƷǀĚƯŚĩƺĜ���Ư�ŜŞſ�řŹ�ƾ�ŵƺƃ�����ƳƹŹƺƳ�īźƯƾ��ǇƺºưƘƯ��

ř�ŻƺŤěƺěō�ŚŝƿƯ�ŵŚŬƾ�ŵƺƃƶĩ�����ƱŶºƃ�ƶºĪţ�ƶºĪţŚŝ� DNA��ƵřźºưƷ
���Ţſřƶŝ���ř�ƩŚºŞƳŵ�ºƿ�����ƶºƋŹŚƗ�Ʋ���ŤųŚƴºƃ�šǇǈŤºųřƾ�ƔƳ��ºǀ��ƩřƹŻ�ź

������Źŵ�ƩǈŤºųř�ƹ�ƶƔƟŚů�ºƿĭŵŚǀźƽ��������ºſō�Śºŝ�ƎŞţźºƯ�ƶºĩ�ǀ��Ŷºƃ�Ŝƿ�Ŷ
Ʒǀ�Ţſř�ĚƯŚĩƺĜ�ŚưƳ��ƿ�Ư�ƱŚƾ�ŶƳŵźĭ��ţ�ǀ��ƫ�Śºŝ�šŶºƯ�ŻřŹŵ�ŹŚưǀŤ�ºǀ�ƭƺ

�šŹ�żƜƯ�Źŵ�ŚƤƫř�ŜŞſ�ŚƷƽŝ�ǀ�ƱŚBcl-2�Ưƾ�ŵŵźĭ��Bcl-2���ºƿ�Ĩ
Řţƹźěǀ��ŻƺŤěƺěō�ŶƋ�Ʋƽ�Ţſř�����Śŝ�ƶĩ��ƵŵŚƯ�ŹŚƸƯ�ƽ�Ƭĭ�ǀ��ŻŚŤŤƴſ�ƱĥƺĪ

ĩǀ��ř�Żř��ŻŚƴƿ��ĭƺºƬū�ŻƺºŤěƺěō�ŵŚŬǀźƽ�ºƯ�ƾ��Ŷºƴĩ���ºƴĤưƷǀ�ƁŻŹƹ�Ʋ
��řżƟř�ŜŞſ�Ʊŵźĩƿ�ƱƹŹƺƳ�Ƃ�řŻƾƿ��żƜƯ�Źŵ���ţŚųǀ��řźƟ�ƲŤųřŶƳř�źƿ��Ŷºƴ

ěǀźƽ��řżºƟř��ƿ�����������żºƜƯ�ŵźºĪƬưƗ�ƹ�źºưƗ�ƩƺºƏ�Ƃ����řżºƟř�ƪƯŚºƃƿ�Ƃ
ƪĪƃ�Ÿěƿźƽ�ſ�ǀƀěŚƴƾ��ř�ƹ�řżƟƿ��ƂƿĭŵŚǀźƽ��ƶƔƟŚů�ƹ������ƶŝ�Ĩưĩ�ƹ
ŵƺŞƸŝƽ�ŝ�ǀŹŚưƽ��ŚºƷƽ��ºƃŚƳ�ƾ��ě�Żř��ºǀźƽ��ºƯ�ƾ��ŵƺºƃ��æé���ŝ�ǀ��ƱřŹŚºư
řżƫōƿźººưƽƯōŚŤŝ�ŮƐººſ�ǀŗƺƬººǀŘţƹźººě�ƹ�Ŷǀ�ƲTauŻ�żººƜƯ�Źŵ�ººƿ�ŵŚ
Ưƾ�ŵƺƃ �ŮƐſ�Ʊō�ƩŚŞƳŵ�ƶŝ�ƹBDNFƷ�ǀĜƯŚĩƺĜƾţŹƺĩ�ƹ�ǀ�ƫŚºĪƾ�
ƶŝ���Ƹūƺţ�ƪŝŚƣ�ŹƺƏƾ���ºƯ�ƂƷŚĩ�ƾ�ƿ�ŶºŝŚ�������ŮƐºſ�ƂƷŚºĩBDNF�

��ƂƷŚºººĩ�ŜŞºººſCREB�ƀºººƳ�ƂƷŚºººĩ�ƹ�ºººŝ�ƶŴŹřŵźƽ�ƹ�
ŘţƹźěǀƲ�ŻŚſƽƯ�ƾ�ŵƺƃ��ƯōŚŤŝǀŗƺƬǀ�żŤƴſ�ƖƳŚƯ�Ŷpro BDNF�ƶĩ�

ěǀƂ���ŻŚſBDNF��ºƯ�Ţºſř�ƾ���ŵŵźºĭ�æî���ţŹƺºƇ�Źŵ�ƾ��Źŵ�ƶºĩ�
ƶƘƫŚƐƯ�řƽ�����ƫŚƘƟ�ƶĩ�Ţſř�ƵŶƃ�ŢŝŚŧ�ǀ�Ɵ�ŢǀżƿĪƾ�Ư�ƾ����ŭƺƐºſ�ŶƳřƺţ

ƯřǀŗƺƬǀ����šŹ�Źŵ�řŹ�ŚŤŝ�Ŷ�ŚƷƽ��ƳĦƀºƳřźţ�ǀ���ŝ�ƩŶºƯ�Ĩǀ�ŹŚºưƽ�řżƫō�ƿ��źºư
���ŶƷŵ�ƂƷŚĩ�çå���ţǀ���ƫ�Śºŝ�ŹŚưǀŤ�ºǀ��ţ�ƹ�ƭƺ�źºưƿ��ŤƯŚƤŤºſř�Ʋƾ�ƫƺţ��ºǀ�Ŷ

�ƟƹźţƹŹƺƳ�ƪƯŚƗǀ������ƶĩ�żƜƯ�Żř�ƢŤƄƯ�Ĩƿ�ƟƹźţƹŹƺƳ�Ĩǀ��ŹƹźºƋ�Ʋƽ�
řźŝƽŚƤŝ�ƽƳƹŹƺƳ�ƾřżƟř�řŹ�Ţſř�ƿƯ�Ƃƾ�ŶƷŵ����
��

ƽźǀĭ�ƶŬǀŤƳ��
�����řƿ��������ƯƺưƀºƯ�ƶºĩ�ŵřŵ�ƱŚƄºƳ�ƱƺƯŻō�Ʋǀ��źºţ�Śºŝ�ŢƽŤƯ��ºǀ�ºţ�ƪǀ�Ʋ� �

Ưźºººſ�ŮƐºººſƾƹźţƹŹƺƳ�ŹƺŤĩŚºººƟ�Ɵºººǀ�řŹ�żºººƜƯ�Żř�ƢŤƄºººƯ�Ĩ� �
���šŹ�Źŵ�šŶƃ�ƶŝ�ŚƷƽ��ƵŵŚƯ�žƴū���Ư�ƂƷŚĩ�ƾ�ŶƷŵ���ƫŚů�Źŵ�ƾ���ƶºĩ�

ƫǀŤººººǀƭƺ�řźƬĩººººƿ�Ŷ�Żƹŵ�ƹŵ�źººººƷ�Źŵ�çåƹ��éå��źººººưţ��ƿƲ� �
ƯŚƤŤºººſřŤƾºººƴĤưƷ�ƹ�ǀ�ƬƯŚºººƘţ�šřźºººŧř�Ʋƾƫ�ǀŤºººǀƭƺ�řźƬĩºººƿŶ� �
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�Żƹŵ�ƹŵ�źººƷ�Źŵ��źººưţ�ƹƿŤƯŚƤŤººſř�ƲƾƯ�ººǀƯźººſ�Ʊřżƾ�ŹƺŤĩŚººƟ�
ƟƹźţƹŹƺƳǀ�������ř�Źŵ�řŹ�żºƜƯ�Żř�ƢŤƄƯ�Ĩ�ºƿ��Ʋ��ů�ƩŶºƯ�ºǀƳřƺƾ�řżºƟř�ƿ�Ƃ

Ưƾ�ŶƴƷŵ�ƫƹ�ƾ�ŝ��ºǀźŤƄƿ��řżºƟř�Ʋƿ�ƂŹŵ���źºưţ�Ƶƹźºĭƿ�ŤƯŚƤŤºſř�Ʋƾ�ƹ�
ƫǀŤǀƭƺ�řźƬĩƿ��ŶÏÍ�ŵ�ƿ�Ư�ƵŶƾ�ŵƺƃ�������ŚºŤƳ�ƶºŝ�ƶūƺţ�Śŝƿ�ř�Ū�ºƿ�ƤŰţ�Ʋ�ºǀ�Ƣ
ěǀ�Ư�ŵŚƸƴƄƾ�řźŝ�ŵƺƃƽřżƟř�ƿ�ƂƟƹźţƹŹƺƳ�ƪƯŚƗǀ��żºƜƯ�Żř�ƢŤƄƯ�Ĩ

��ŵřźƟřřżƫōƿźưƽ����źưţ�ƶŤƠƷ�ŢƄƷ�Żřƿ�ŤƯŚƤŤſř�Ʋƾ�ƫ��ǀŤ�ºǀ�řźƬĩ�ƭƺ�ºƿ�Ŷ� �

�ĩźţ�ƹǀ�źưţ�Ŝƿ�ŤƯŚƤŤſř�Ʋƾ����Śŝ�ƵřźưƷ�ƫǀŤǀ�řźƬĩ�ƭƺƿ��Ŷ��ŵƺºƃ�ƵŵŚƠŤſř�� �
��

ƹ�źĪƄţ�ƳřŵŹŶƣƾ� 

�����řƿ�ŚƤƯ�Ʋ���Śě�Żř�ƶŤƟźĭźŝ�ƶƫƿ��ſŚƴƃŹŚĩ�ƶƯŚƳ�ƱŚƾ�ƃŹř���ºƯ�Ŷƾ��ŶºƃŚŝ��
ŶŝƿƲ�ſƹǀ�Żř�ƶƬ�ƶưƷ��ƽ�ƳŚƀĩ�ƾ������ř�ƭŚºŬƳř�Źŵ�ƶºĩ��ºƿ����ŚºƯ�ƶºƘƫŚƐƯ�Ʋ��řŹ
ƿŹŚƽƳřŵŹŶƣ�ƹ�źĪƄţ�ŶƳŵźĩ�ƾƯ�ƾ�ŵƺƃ���

��
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Background and Objective: Alzheimer is a neurodegenerative disease in which a reduced memory capacity and 

numerous changes occur in the patient�s brain. This study was embarked to shed light on the effects of eight 

weeks of endurance training and chloride administration on brain-derived neurotrophic factor serum levels in 

female rats with Alzheimer's disease. 

Materials and Methods: 70 female Sperag Dawley�rats were randomly divided into seven groups including: 

1.control, 2. Sham, 3. lithium chloride 20, 4. lithium chloride 40, 5. Endurance training, 6. Endurance training 

lithium chloride 20, 7. Endurance training and lithium chloride 40. Alziemer was induced in rats by methyl 

chloride,. Groups of endurance training, endurance training plus lithium coloride 20 and endurance training plus  

lithium chloride 40 ran on a treadmill with no incline at the speed of 15 to 20 meters per minute for 15 to 30 

minutes each session and five times for eight weeks. The groups of lithium coloride 20, endurance training and 

lithium coloride 20 received lithium coloride 20 mg/kg according to their body weight per day. The lithium 

coloride 40, endurance training and lithium coloride 40 received lithium coloride 40 mg/kg of their body weight 

per day for 14 days. During this period, the control group did not have any activity and did not recieve any 

treatment. ANOVA and tukey post hoc tests were used for statistical analysis. 

Results: The results showed that chloride as well as endurance training along with their interactive effects 

increased levels of brain-derived neurotrophic factor poisoning by neurotoxins. But the greatest impact was 

observed in endurance training and chloride 20. Also, serum levels of brain-derived neurotrophic factor 

significantly decresed owing to Methyltin poisoning in female rats (p<0.05). 

Conclusion: Based on these findings, we conclude that chloride, endurance training and their interactive effects in 

female rats with Alzheimer's disease raised brain-derived neurotrophic factor serum levels which implies that 

Alzheimer's disease can be improved. 
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