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Poloxamer 407 induces p53 related apoptosis in human leukemic cell line 

Michiko TAMURA��, Maki SUGAYA��, Hisashi HISATOMI���

�

ABSTRACT�Poloxamer block copolymers have been studied in multiple applications as drug delivery 
systems. These A-B-A amphiphilic block copolymers can up-regulate the expression of selected genes in 
cells and alter genetic responses to antineoplastic agents in cancer. One example is poloxamer 407, also 
known as pluronic F127, which may be a promising carrier in drug delivery systems (DDS). To clarify 
the possible mechanistic role of pluronic F127 in leukemia cell lines, we tested whether pluronic 
F127-inducible factors would cause apoptosis. The influence of pluronic F127 in cell lines was examined 
using a comprehensive analysis. Based on these studies, it was proposed that treatment of NALM-6 cells 
with 3% pluronic F127 resulted in an arrested G2/M phase of the cell cycle, followed by caspase 
activation and accumulation of apoptotic cells. When used as a carrier in a DDS, pluronic F127 may 
provide a synergistic effect on the drug of interest. Although the mechanisms of the function of pluronic 
F127 are not fully understood, our study suggests that pluronic F127 may act as a useful carrier in DDS 
for purposes of leukemia therapy. 
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�2�Huh-7
��� 10% Fetal Bovine Serum (FBS), 
100 U / mL Benzylpanicillin Potassium, 25 µg / mL 
Spreptmycin �B*�2 D-MEM CD (Invitrogen), :
	'	
��� 10% FBS, 100 U / mL Benzylpanicillin 
Potassium,25µg / mL Spreptmycin�B*�2RPMI1640
CD (Invitrogen)�">, 37E, 5% CO2FGH�CI�

JK2�
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�� 6% PEG, 6% PF68, 3% PF127�:1
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">]CD�QR�, " 3S10�

T	
�� 300 µL 	U
VWW² (0.05% Sodium citrate, 0.1% NP40)�">]

�XY²�!��2�:	Mä�0.75 mM Propidium 

iodide  (PI, SIGMA)� 30 µLB*�ä�Flow cytometry 
(FCM, Cell Lab Quanta SC, Beckman Coulter)�">
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T	
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 Binding Buffer (Beckman coulter)�">]
�XY
²�!��2�:	M 1 µL 	 Annexin 
 -FITC 
solution (Beckman coulter)� 0.75 mM PI� 5 µLB*
�, abc, dEH� 15 minef�2�efM 400 µL
	 Annexin 
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]���QRSZ[�JK2

9)
��

�������� %&'()*+,�
� EDTA�2Na (10.5 mg)�)gKS�L¦�hij±k
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ãst�ut�2�ut�2ãst�v$	 PBS�*�
]wx�2�3 mL	wx�2ãst� 3 mL	O�y
;¥Q�z�{ËÌ¨���E|�Ét�ä�400 ×g, 30 
minNO�P�JK2�}Õ~��?)�P012O�
¥�t�ut�ä�112 ×g, 5 minNO�P�JK2�NO
�PM½��QR�ä�PBS� 2u���2���Mä��
��QR��2;O�¥��RPMICD�">]z{C
I"N�LR>� 1 h, 37Eä�5� CO2FGH�CI��

2�ut�2O�¥�� PBS ����ä�100�ng / mL 
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��· Quick Gene RNA 
cultured cell HC kit S {�����U|�">]ä�Quick 
Gene mini80 {�����U|�?) total RNA��i�
2��

���-���� ����78�
� 22.5 µL	 Reaction Mixture (50 mM Tris-HCl (pH 
8.3), 75 mM KCl, 3 mM MgCl2, 4 mM DTT, 0.5 mM 
dNTP, 15 ng / µL Random Primer, 1.6 U / µL M-MLV 
RTase (Invitrogen), 0.96 U/ µL ribonuclease Inhibitor 
(Takara)� total RNA 2.5 µL (100 ng / µL)�B*�ä�
40Eä�1 h cDNAÇ©�JK2��
���-���� ���
��9��
� NCBI (National Center for Biotechnology 
Informetion)����ä� TP53�mRNA ��¢��

Forward primer� 5’- TTT CAG ACC TAT GGA AAC 
TAC TTC-3’, Reverse primer � 5’-TGG CAT TCT 
GGG AGC TTC ATC T-3’����2�
���-��-� ���������
����������������	�����
� 10 µL 	 PCR Mixture (10×Paq5000TM Reaction 
Buffer (Stratagene), 0.25 mM dNTP, 0.8 U 
Paq5000TM DNA Polymerase (Stratagene), 100 pM 
Forward Primer, 100 pM Reverse Primer)�Ç©�2
cDNA� 1 µLB*�ä�95E / 30 sec, 58E�/ 30 sec, 
72E / 30 sec� 1@A¦���2 PCR�¢� 35@A
¦ � � J K 2  (2720 Thermal cycler, Applied 
Biosystems)�
���-��:� ;<=>�

� �¢��Mä�PCRµ���� 2���ùQS���G
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