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�ŜūƺƯ�źƯř�ŨĪţ�ǀ�ě�źǀ��ƵŶƳƹźƄřƿ�ƩƺƬſ�Ʋ�����Źŵ�ŚºƷ���ơƹźºƗ���ŹƺĩŸºƯ�ƹ
źŬƴƯ��Įƴţ�ƶŝ�ƾ�ƣƹźƗ�ƾ���ŶƘŝ�ƉŹřƺƗ�ƹ�ƽ��ŵŵźºĭ��æç�æå���ř�ºƿ�Ʋ
�ƫŚů�Źŵǀ��ƶŤſŵ�ƶĩ�Ţƀ�řƽ����Ƶŵřŵ�ƱŚƄƳ�šŚƘƫŚƐƯ�Żř���ƶĩ�ŶƳřƿ�ƪƯŚƗ�Ĩ

řżƟřƿ��źƃ�ŢƯŚŴƋ�ƂƿƱŚ�ŚƷƽ�Ź�ƿƺƽ��Ə�Źŵ�ƾ�Ʒ�ǀƀĩƺĜƾ��śƺĩźſ��
�Ư�ŻƺŤěƺěōǀŹŶƴĩƺŤƿŚƾƿƩƺƬſ�Źŵ��ŚƷƽƶƬƌƗ��įźƃ�ƝŚƇ�ƿƱŚ��ŚºƷƽ�

ŹƿƺƽŤƳŹŵ�ƹ�ǀŨĪţ�ƶŬǀƱō�ƵŶƄƳ�ŹŚƸƯ�ź��ŢſŚƷ�èçƹèæ����
Śŝ����ƶŝ�ƶūƺţ�ƋźƟǀƶ�ŚƷƽ��ƵŶƃ�źĩŷ����ƹ���ŹŵưĪţǀƪ�ƘƫŚƐƯ����ƶŤƃŸĭ�šŚ
ƶŝ���ŹƺƔƴƯƿ�ƳŚĪƯ�ƲŤƟŚǀ�ƫŚưŤůř�Ʈƀƾ�ŵ�ƿ��źĮ���ŧŚţ�Śŝ�ƶƐŝřŹ�Źŵǀź��ƫźºĭ�ǀƲ�
źŝ�HPV��Źřŵ�Ŷƈƣ��ƿ�ŧŚţ�Ʈǀ�Ʒ�źǀƀĩƺĜƾ����Ư�źŝ�řŹ�ƲƯżƯ�ǀ��ŢŞƀƳ�Ʊřż

Bax/Bcl-2�Źŵ�ŢƟŚŝ�Źƿƶ�į�ƁƺƯ�ŚƷƽ��řźŰºƇ�ƾƿ��Ŭƴºſǀ��ƹ�ƵŶ
žĜſ�ŧŚţ�ǀ��źţǀŹŚư���Śŝ�ƫźĭǀƲ���Ư�źŝ�řŹ�ǀ�ŢŞƀƳ�Ʊřż�Bax/Bcl-2��Źŵ
ƩƺƬſ�ŚƷƽ��ŢƟŚŝſŹźŝ�ŹƺĩŸƯƾŚưƳ�ƿǀƮ���

��
�ƁƹŹſŹźŝƾ��
�����ƾƷŚĮƄƿŚƯŻō�šŚƳřƺǀů��ƢǀƤŰţ�Ʋƿř�ŹŵŝźŬţ�ƾƁƺƯ�Żř���ƽŚƷ
źŰƇƿř�����ƹ�ŵřĦƳ�ƚƫŚŝ�źƳ�ŶǀƠſ�ƾƿ�����ƾŞƿźƤţ�ƱŻƹ�Śŝ�ŹŚŤƀçåå�Śţ�çêå�

������������ƭƺºƬƗ�ƵŚĮƄºƳřŵ�šŚºƳřƺǀů�ƁŹƹźě�żĩźƯ�Źŵ�ƶŤƟŚƿ�ƁŹƹźě�ƭźĭ
�źŞţ�ƾĪƃżěƿ��Ŷƃ�ƵŵŚƠŤſř�ż���ƶŝ�šŚƳřƺǀů���šŶƯ�çé����Żř�ƪŞƣ�ŢƗŚſ�

��ƶŝ��ƶƘƫŚƐƯ�ƕƹźƃ������������ƪºƤŤƴƯ�ƵŚĮƄºƿŚƯŻō�ƶºŝ�ƎǀºŰƯ�Śŝ�ƢŝŚƐţ�ŹƺƔƴƯ
�ŶƳŶƃ��ƶūŹŵ�į�������ŵƹŶů�šŚƳřƺǀů�ƽŹřŶƸĮƳ�ƪŰƯ�šŹřźů�çtçç�

ƶūŹŵ�į�ƾŤƳŚſ�����Ŷºƃ�ƮǀƔƴţ�ŵřźĭ�����ŚƴºƃƹŹ�šŚƗŚºſƿ����ƾĪƿŹŚºţ�ƹ�ƾ
ŝƶ���šŹƺƇæç���ŚƴºƃƹŹ�ŢƗŚſ�ƾƿ���ƹ�æç����ŹŚºţ�ŢƗŚºſ�ƿĪƾ��ºƔƴţ�ǀ�Ʈ

ŵźĭƿŶ��ůǀ���šŚºƳřƺ��ŹŵÐ������ƩźºŤƴƧ�Ƶƹźºĭ�(C)����ƲƯżºƯ�ƾƀºƧƺĜǀƷ���
��ƫŚºſ�ƵřźưƷǀƲ�(H+S)�������ºŝ�ƲƯżºƯ�ƾƀºƧƺĜǀƷ�ƹ��ƶ����Ʋǀƫźºĭ�ƵřźºưƷ
(H+G)���ƹ�������ƪƯŚºƃ�Ƶƹźĭ�źƷÎÍ����źºſ����řźŰºƇ�ƁƺºƯƾƿ���ŹƺºƐŝ�
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ƟŵŚƈººţƾ�ƀººƤţǀŵźĭ�ƮƿŶººƳŶ�ƁƺººƯ��ŚººƷƽŹřŶººƸĮƳ�ƽ�Źŵ�ƵŶººƃ�
ƷǀƀĩƺĜƾ�����ſŚƴƃ�ŢƟŚŝ�ƶƘƫŚƐƯ�Źŵ�ƶĩ�ƾƜţ��ºǀǀ�ŹŚŤųŚºſ�źƽ��ơƹźºƗ�
Źƿƺƽ�Ʊō����Ư�ŻźŰƯ�ŚƷƾ��řźŝ�Ŷƃƽ���ŚºƯŻō�ƭŚŬƳř�ƿ��ƂPCR���śŚºŴŤƳř�
Ưƾ�ŵźĭƿ���ŚƸƳ�Źŵ�ƶĩ�ŶƳŶ�ºƿ��ŚºŤƳ�Ţƿ�������Żř�ƵŶºƃ�Ÿºųř�ŪÕ�����ƁƺºƯ�źºſ�

ŵźĭ�ƁŹřżĭƿŶ���
ŚººƤƫř�ƁƹŹƽƷ�ǀƀººĩƺĜƾ��ř�ŢººƸūƿřźººƃ�ŵŚººŬƿƎ���ĨǀƀººƧƺĜǀƷ

���ƾƳŚººĜưƧ�ŢųŚººſ�ƾººƐǀŰƯ�ƾƀººƧƺĜǀƷ�ƵŚĮŤººſŵ�Źŵ�šŚººƳřƺǀů
Biomedtech�żººū�ƶººŝ��ƶººƳřŻƹŹ�ƹ�ƵŶººƃ�Ƶŵřŵ�Źřźººƣ�ŚǀƫřźŤººſř�� �

èåƣŵ�ǀřźººŝ�ƶººƤƽưţ�ººǀžººƠƣ�Ʊŵźººĩ�ż�řŸººƛ�ƹ�śō�Ʊŵřŵ�ƹ�ŚººƷ�ƹ�
ŹżţƿšŚƤ����ŰƯ�Źŵǀ�řŹřŵ�Ǝƽ�ƀĩř�ǀ��ƱĦææ�ŶƇŹŵ�ŹřŶƸĮƳƽ��ŶƳŶºƃ��
�çîƹçí����
ţǀŹŚư�Śŝ��ƫźĭ�ǀƲ��ƫźĭǀƲ�Ƹţǀ����źĩƺţ�Ţĩźƃ�Żř�ƵŶƃ�ƶƿ���ƱŚŤƀºƬĮƳř�ž

�Ƶƹźººĭ�ŹŵH+Gººŝ��ƶ�Ż�šŹƺººƇººƿŶººƬū�źƽ�Żƹŵ�Śººŝ�ƹ�æêå�
��ƭźĭƺƬǀĩ�źŝ�ƭźĭƹźĪǀƯ�����šŶƯ�ƶŝ�ƶƳřŻƹŹ�æé��Źżţ�ŻƹŹ��ºƿ�ŵźĭ�Ƣ�ºƿŶ�

�çîƹ�çí����ŚŬƳō�Żř�ƾƿ��ƫŚſ�ƶĩ�ǀ�ƶŝ�Ʋ������ƠŤºſř�ŵŹƺºƯ�Ʃǈºů�ƱřƺƴƗ�ƵŵŚ
��ů��ŢƟźĭ�Źřźƣǀ���Ƶƹźĭ�šŚƳřƺH+S���Źżţ�ƶºƳřŻƹŹ��ºƿ�Ż�Ƣƿ�ŶºƬūźƽ�

ƫŚſǀŹŵ�ƲƿŶƳŵƺưƳ�ŢƟŚ���
ũřźŴŤſřRNA ��żŤƴſ�cDNA���ƭŚºŬƳř�ƹPCR��ŝ��ƹŵ�Żř�ŶºƘ

��ƶŤƠƷŹřŶƸĮƳƽ�ů�ǀ��řźºƃ�Źŵ�šŚºƳřƺƿƷ�Ǝǀ�ƀºĩƺĜƾ�Ź�ŢºƟŚŝ���ºƿƶ�į�
Ʊō��ŚƷ�Śŝ�ƁƹŹůřźūƾ�źŤſřƿ�ƪ�ƹ�ƵŶºƃ�ũŹŚųRNA total ��Żř

��ŹƺĩŸºƯ�ŢƟŚŝ��Żř�ƵŵŚƠŤºſř�Śºŝ�ƁƹŹ�TRIzol (Invitrogen)�
ƢŝŚƐƯ�ŹƺŤſŵŚŝ�ƪưƘƫř�ŢƧźƃ�ƵŶƳŻŚſ�ũřźŴŤſř�Ŷƿŵźĭ����žĜſ��Śŝ

��ƵŚĮŤºſŵ�Żř�ƵŵŚƠŤºſř�Biofotometer (eppendorf)��ƱřżºǀƯ�

Total RNA�ƵŻřŶƳř���ƽźºǀĭ�Ŷºƃ���řźºŝƽ���ŹŚºĩ�Ʋºƿř�RNA��ƶºŝ�
��ŢŞƀƳæåå�æ��������ƹ�ƵŶºƃ�ƢºǀƣŹ�źƐƤƯ�śō�Śŝ������ũƺºƯ�ƩƺºƏ�Źŵ���ƽŚºƷ

çëå�çíå�ƹ�èçå��źŤƯ�ƺƳŚƳ�������Ʊō�śŸºū�ƱřżǀƯ��ƵŻřŶºƳř�ĭ�ºǀźƽ��Ŷºƃ���
řźŝƽƸţ�ǀƶ�į�cDNA��êŻř�ƭźĭƹźĪǀƯ�RNA ��Żř�ƵŵŚƠŤſř�Śŝ�ƭŚţ

�ŢººǀĩŵŹřŶƳŚŤººſř(Revert AidTM First Strand cDNA 

Synthesis Kit, Fermentas)�ƶººŝcDNA �ŶººŞţƿ�ƪŵźĭººƿŶ��
ƶºººŝ��Śºººŝ�ƾĭŵƺºººƫō�Żř�ƽźǀĭƺºººƬū�ŹƺºººƔƴƯDNAĨºººǀƯƺƳĥ��� �

�ŢųŚººſ�Żř�ƪººŞƣcDNA ƮƿżººƳō�Żř�DNaseI ��ƵŵŚƠŤººſř�� �
ƾººƯ�ŵƺººƃ��Ʊĥ�ŚººƷƽ�Bax�ƹ�Bcl-2�ƹ�Ƴººǀ�Ʊĥ�ż�ººŤĩř�ŚººŤŝǀƲ�
ƶººººŝ�ƱřƺººººƴƗHouse keeping ��Żř�ƵŵŚƠŤººººſř�Śººººŝ� �

Syber Green PCR Master Mix (Roche,USA)��ƹ
�ƵŚĮŤºſŵ�Rotor- Gene 6000 (Corbett, Australia)�

ŨĪţǀ�ŶƳŶƃ�ź��ƶƬůźƯ�į�ſřŹƺģŚƳŵ�ǀ��Ʊƺƿ�ſ�Ĩǀ��ƪĪæåƣŵ�ǀƶƤ�řƽ�Źŵ�
ŚƯŵƽ�îê�ƶūŹŵ���ƾŤƳŚſ�į�ŵřźĭ�����ƹ�ŵƺºŝ�ƶºƬůźƯ�į�ƬĜƯōǀƠǀ�ºſŚĪǀƺƱ� �
æê�ƳŚŧ�ǀ��ŚƯŵ�Źŵ�ƶƽ�îê�ƶūŹŵ���ƾŤƳŚſ�į��ŵřźºĭ���èå�ƳŚŧ��ºǀ���ŚºƯŵ�Źŵ�ƶƽ�
êìƶººūŹŵ��ƾŤƳŚººſ�į��ŵřźººĭ�ƹëåƳŚŧ�ººǀŚººƯŵ�Źŵ�ƶƽ�ëå�ƶººūŹŵ��į

ƾŤƳŚſ��ŵřźºĭ��Źŵéå�ºſ�ǀ��Ŷºƃ�ƭŚºŬƳř�ƪĪ���ŵŚºƤƯƿź∆∆Ct, ∆Ct �
ƹRelative Quantitation (RQ) �Śŝ�ƵŵŚƠŤſř�Żř�ƭźƳ��ŹřżºƟř 

Excel�ƹ�Ct�ƶƬƇŚů�Żř�ƶƬůźƯ�į��ƪºŞƣ��ƶŞºſŚŰƯ�ŵźĭ�ºƿ�� Ŷƹ���Śºŝ
ƭźƳ�Żř�ƵŵŚƠŤſř���ŹřżºƟřOpticon monitor 3��ƹ�ƶºƿżŬţ�ŵŹƺºƯ��
���Źřźƣ�ƪǀƬŰţŶƴŤƟźĭ�ƫřƺţ�ƾřźě�ƿưź�ŚƷƽ�ƩƹŶºū�Źŵ�ƵŶƃ�ƵŵŚƠſř��æ�

Ţſř�ƵŶƃ�ƵŵŹƹō���

��
�ƩƹŶūæ��ƶƘƫŚƐƯ�Źŵ�ƵŵŚƠŤſř�ŵŹƺƯ�ƽŚƷźưƿřźě�ƽŶǀţƺŘƬĩƺƳ�ƾƫřƺţ��

Gene Forward Primer Reverse Primer 
Product 
Size [bp] 

Bax GACACCTGAGCTGACCTTGG GAGGAAGTCCAGTGTCCAGC èæå 

Bcl-2 ATCGCTCTGTGGATGACTGAGTAC AGAGACAGCCAGGAGAAATCAAAC æèé 

â-actin TCCTCCTGAGCGCAAGTACTCT GCTCAGTAACAGTCCGCCTAGAA æêè 

��
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ſŹźŝƾ��ſŚƴƃ�ŢƟŚŝ�ƾ��śƺƫ�ƯǀƳŚƾ�Ź�ºƿƶ�į��ŢºſřŹ�ůǀ��Źŵ�šŚºƳřƺ�
ƩƺƬŰƯ�ƲǀƫŚƯźƟ��ŢºƸū��žĪǀºƟ��ƱŶºƃ��Źřźºƣ�Ƶŵřŵ��Ŷºƃ���žºě�Żř�

���ƫŚƯźƟ�Żř�Ʊŵźĩ�ũŹŚųǀ�ŢƟŚŝ��Ʋ��śō�ŚƷ�ĭǀźƽ���ĭ�ŜƫŚƣ�ƹ�ǀźƽ���ƵŶºƃ�
���Ʊō�Żř�žĜſ�ƹ���ĭ�Ɓźŝ�ŚƷǀźƽ��ŢƟźĭ�šŹƺƇ����Ɓźºŝ�����ƶºǀƸţ�ƽŚºƷ
��ŢƟŚŝ�Żř�ƵŶƃ���������ƲƿŻƺŗř�ƹ�ƲǀƬǀƀĩƺţŚưƷ�Śŝ�ŵŹřŶƳŚŤſř�ƁƹŹ�ƢŞƏ�ŚƷ

ŶƳŶƃ�ƽżǀƯō�ĬƳŹ���
ƁƹŹ��ƽŹŚººƯō�ƽŚººƷ��ƖººƿŻƺţ�ƩŚººƯźƳ�Ƶŵřŵ�ŚººƷ�Śººŝ�ƭźººƳ�ŹřżººƟř� �

(version 11) Stata�ƹ�ƶººƯŚƳźŝ�qnorm�ƾŝŚººƿŻŹř�Ŷººƃ�ƹ�
źǀƜŤƯ�ŚƷƾƿ�ƶƧ�ƖƿŻƺţ��ƩŚºƯźƳ��ŶƴŤºƃřŵ��Śºŝ��ƲǀĮƳŚºǀƯ�ƹ��ƝřźºŰƳř�Żř�
ŹŚǀƘƯ�Ɓřżĭ�ŶƳŶƃ��šƹŚƠţ���ºŝǀƲ��ŚºƷƹźĭ��Śºŝ��ƵŵŚƠŤºſř�Żř��ƱƺºƯŻō�

One-Way ANOVA�ŵŹƺƯ�ſŹźŝƾ�Źřźƣ�ŢƟźĭ�ƹ�ŚƤƯ�ºƿƶƀ�į�
ŮƐſ�ŝǀƱŚ�Ʊĥ�Ƶƹźĭ�ŚƷƽ�ƷǀƀĩƺĜƾ��ºƿŚ�Ʒǀ�ƀºĩƺĜƾ��Śºŝ��ƫźºĭǀƲ�ƹ�
�Ƶƹźºĭ��ƩźºŤƴĩ��Śºŝ��ƱƺºƯŻō�Independent- Samples T Test�
ƭŚººŬƳř�Ŷººƃ����ƭźººƳ�Żř�ƵŵŚƠŤººſř�Śººŝ�ŪƿŚººŤƳ�ŹřżººƟř�æê�SPSS��ƹ

GraphPad (Prism)ƹ�ƶƿżŬţ�ŵŹƺƯ�����Źřźºƣ�ƪºǀƬŰţ�ŢºƟźĭ��
ƤƯŵŚƿźp value Żř�źŤưĩ��ÍÒ�Í�ŝƶ�ƴƘƯ�ƆųŚƃ�ƱřƺƴƗƾ�Źřŵƽ�Źŵ�

Ţſř�ƵŶƃ�ƶŤƟźĭ�źƔƳ���
��
ƿŚƷ�ƶŤƟŚ��

�����ƜţººǀǀŢººƟŚŝ�šřź�ººſŚƴƃƾ��ƱŚººưƷ��Źŵ�ƶººĩ�ƶººƳƺĭ�ƪĪººƃæ�� �
����ƵŶƃ�Ƶŵřŵ�ƱŚƄƳ�ſŹźŝ��Ţſřƾ��Ɓźºŝ��ŚºƷƽ�Ź�ºƿƶ�į�ů�ǀ���šŚºƳřƺ�Źŵ

Ƶƹźººĭ�ŚººƷƽ�Ưō�ĬººƳŹ�Żř�žººě�ƩźººŤƴĩ�ƹ�ƱƺººƯŻō�ŵŹƺººƯººǀżƽ�Śººŝ�
ƀĩƺţŚưƷǀƬǀ��Żƺŗř�ƹ�Ʋƿ��Ư�ƱŚƄƳ�Ʋƾ��ƶĩ�ŶƷŵ����Ƶƹźĭ�Źŵ�H+S�Ư�ǀ�Ʊřż

�ŵ�ŢƯŚŴƋƿƵŹřƺ�į�������řżºƟř�ƩźŤƴĩ�Ƶƹźĭ�ƶŝ�ŢŞƀƳ�īŹ�ƿ��Ƃƿ���ƹ�ƶºŤƟŚ
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šŹ�ŚƷƾƿ����ĭŶºƳŻ�ƶºĩ�ƾ���źºƃ�Źŵ�řƿ�Ʒ�Ǝǀ�ƀºĩƺĜƾ������ƶºŝźŬţ�řŹ�ƲƯżºƯ�
ŵźĩ�ƫźººĭ��ŶººƳǀ�ŢŞƀººƳ�ƲBax/Bcl-2��ƂƷŚººĩ�řŹ�Śººţ�ƹ�Ƶŵřŵ

ŵƹŶůƽ�ƿ���ŻƺŤěƺěō�ŶƋ�źŧř�Ĩƽ���Ư�ŜŞſ�řŹ�ƾ�ŵƺƃ��èê���řƿƲ���ƶºĩ
ƫźĭǀ���ƳŚĪƯ�ƶģ�Śŝ�Ʋǀưƀƾ�Ư�ǀ��ƱřżBax/Bcl-2��Ɣƴţ�řŹ�ǀ��ºƯ�Ʈƾ���Ŷºƴĩ
ƣŵǀ��Ƴ�ƭƺƬƘƯ�ŚƤǀ�ƫƹ�Ţƀǀ�ţŚƘƫŚƐƯ�ƲĪƾ��Ƶŵřŵ�ƱŚƄƳ����ř�ƶĩ�ŶƳřƿ�ŤĜě�Ʋ�ºǀ�Ŷ

�źƏ�Żřƿ�ƀƯ�Ƣǀ��źPI3-kinase/Akt�ř�ƿ������ºƯ�ƩŚºưƗř�řŹ�źŧř�Ʋƾ���Ŷºƴĩ
�èëƹçç���ŝƶ��Ƭĩ�ŹƺƏƾ�Śƃ�ƿ�����ƶĩ�ŢƠĭ�ƱřƺŤŝ�Ŷƫźĭǀ�ŢƟŚŝ�Źŵ�Ʋ�ŚƷƽ�

��ƞƬŤŴƯ��Ʒ�Żř�źŧŚŤƯǀƀĩƺĜƾ��Ư�ǀż�����ŻƺºŤěƺěō�Żƹźŝ�Ʊř���ƶºƳƺĭ�ƶºŝ�řŹ�řƽ�
Ɯţ�šƹŚƠŤƯǀǀźƯ�ƾ�ŶƷŵ����

��
ŤƳǀƶŬ�ĭǀźƽ��

�����ƷǀƀººĩƺĜƾ�ŰƯǀººƐƾ�Ɯţ�ŜŞººſººǀǀººƴƘƯ�źƾ��ŢŞƀººƳ�Źŵ�Źřŵ
Bax/Bcl-2�Źŵ�ŢƟŚŝ�Źƿƶ���ƫźĭ�ƹ�ƵŶƄƳǀ�Ƴ�Ʋǀ�ŧŚţ�żǀ��ƳřŶºƴģ�źƾ���źºŝ�

řƿ���ŵřŶƳ�ƱŚƄƳ�ŢŞƀƳ�Ʋ����Ư�źƔƳ�ƶŝƾ��ƶĩ�ŶſŹ�ŚŤƳ�ƿ��Ư�ƪƇŚů�Ūƾ��ŶƳřƺţ
����Ʒ�šŶƃ��ƵŹƹŵ�ƩƺƏ�ƶŝǀƀĩƺĜƾ���ƹŵ�ŹřŶƤƯ��ƫźĭ�Żǀ�ƺŬţ�Ʋƿ���ƵŶºƃ�ż

��ƹ��ſŹźŝ�ƅŚų�ƱŚĭŹřƾ�ƵŶƃ��Ƴ�ǀĮŤƀŝ�żƾŶƃŚŝ�ƶŤƃřŵ���ř�Żř�ºƿƹŹ�Ʋ�
��ưĪţ�šŚƘƫŚƐƯ�ƶŝǀƬƾ����ƳŚƯŹŵ�ƂƤƳ�šŚŞŧř�ŢƸū�ƾ�ƵƺƤƫŚŝ��į��ƫźºĭ�ǀ�Ʋ
���ſō�Śŝ�ƶƬŝŚƤƯ�Źŵǀ��ŜƣƹźƗƾ�ƃŚƳ�ƾ��Ʒ�Żř�ǀƀĩƺĜƾ���Ź�ŢƟŚŝ�Źŵƿ��ƶƳǀ�ŻŚ

ŶƃŚŝ���
��

ƳřŵŹŶƣ�ƹ�źĪƄţƾ��
�����ƺƳ�ƿ����Ư�ƭŻǇ�ŵƺų�źŝ�ƱŚĭŶƴƀƾ�����ŹŚºĪưƷ�Żř�ŶºƴƳřŵƽ��ưºƇ�ǀư�ƶƳŚ
ŚººƣōƽƬƗ�ŚººƋŹŶưŰƯ�źººŤĩŵ�ǀƷ�ƺƌººƗ��ŹƺººĜǀººưƬƗ�ŢººŘƾ�Ƶƹźººĭ�
Ɵǀżƿĥƺƫƺƽ��ƵŚĮƄƳřŵĪƃżě�ƭƺƬƗƾźŞţ�ƿż�ŹřżĮſŚĜſ�ƽŚưƳ�ƿŶƴ���

��
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Background and Objective: Ghrelin has different functions in the body and one of its newly known roles is 

the antiapoptotic effect. However, this effect of ghrelin has not been considered in the probable hypoxia 

induced apoptosis in the animal lung tissue. The aim of this study was to examine the effect of ghrelin 

treatment on Bax/Bcl-2 gene expression in the lung tissue of rats with chronic hypoxia.    

Materials and Methods: Twenty four male Wistar rats were divided in three experimental groups of normal, 

hypoxic+saline and hypoxic+ghrelin and were treated for 2 weeks. The expression level of Bax and Bcl-2 

genes were assessed using Real-Time PCR in isolated lung tissues of all animals. In addition, histological 

changes of pulmonary arteries were examined following Hematoxylin-Eosin staining of the isolated tissues.  

Results: Chronic hypoxia caused pulmonary artery wall thickness and treatment with ghrelin reversed the 

changes to the normal. Keeping animals under chronic hypoxia treated or not with ghrelin had no significant 

effect on Bax/Bcl-2 gene expression ratio as measured in the total lung.  

Conclusion: Ghrelin treatment restores the histological changes induced by chronic hypoxia in rats. 

However, no significant changes in Bax/Bcl-2 gene expression ratio as a marker of cell apoptosis seem to 

occur in the isolated lung tissues, even after ghrelin treatment. Further similar studies especially in vascular 

endothelial and smooth muscle cells are recommended.  
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