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�

���	� 
��0 -"G J�4Q/�  ����RR �'3 S'T�% -�"'�9 F0�5)�E

0 -�%�� �� -�"U@ � 5V%1��<.�+.G�'01W & X'1G�'0 �1X
<'' "! �''�4�%��''+�"%"	 Q8"''Y�! QE%5''% & ��''Z.Q��"''	

[''64 �''+.��''�<�:\]@''G� Q������''%.!"0�@%1& X''�
01��<.�+.@4?1$�� � F@��; ���^ (��Y@ � ��"%)�Q�.(��

�5%��.(��Y@ � ����0 -"G % J�4�0 F0 -�"	�-D -�"0 �bG
��0.F'0 �'4"Y9 /�'<@Z� c+�'� �"'d�% F'0 ���"4 & ���%

�  e"OG�& "!�)%"@��&� :��^ & -�"0 ��@ � �� Q�+
 f0�b	HLA \�0 &X+�g1Ec+�� 0 �&�'0 /�'<@Z�1��'<.
� ��Z1#9 �4"1% F1-�05(GVHD) �"<4 (����)�Q
(.F'3"	 �0
�5% F0��.�� F@Y;(-D F0 F3"	 �0 &�'�0 -"G F�F'0 J�'4

�� 8�)�+�(��Y@ � h0�^ -D �� M� & -�< .��0�31& (�"'T4 E
� �&��% F@U�i4�0 Q�"� �+.Gj1(��� .�� J�4��0 -"G

4� � �� 1F0 ����2)4 �"d�%.Gj &'1(���' .�'�F'!�0� E
��@��0F(�%D �"3& Gj �0 �	 �4�1(��� .�+�'Z�&.-"'G

��0 0 J�41 �@ � h0�^ ST�% Q�@*���0 ��.41� -���%��1�'4"
/"#''  �''+.�0''1��.�''4�&D X+��''� ��''�4"G .''�g X''+1E
�&� �+.�3�4�%�� ��Q�� (��Y@ ���-"'G �'Z�& ��g �
��0 ��0 J�4.�%��V!�0 -14 E1+�� 5���'0.� �� (��Y@' � '� E

& k!�'0 ���'�� -�%�� �� -"G '� (��&D X+��'� \�'0 -�& �'0 �
� �)�(.0 (�&�%�1�� c�llll �1-"'G �� (��Y@' � �0 �4"

J�4 ��0)CB(��0.G�'0 -�'%��1<�5'V% :\]@'G� & �'+
-�"U@ � � � (�� 8�L4�)C(.� F0�	�	 E1i4�0 m�+.-"G

��0 �� J�44� � �� 1�QGj �"d�% F0 '1(���' .-"'G �'�0 
 �	 J�41(�� M4�&��� S0��% �	 �4��/"#'  �� �'+.�0'1��.

0 ��@ � �� ���4"G1��+� ���^ -���< .�0��'��� F'3"	 �
F� nYZ (�4� �B�� 4�'%�/"#'  �'+.�0'1��.& ��'�4"G

�+ -&�0 -����$#<9  D F4";1m�V	 �11M� F@ �"G�4 :��
�� ��D���Gj & ��<L4�1(��� .Q<+� ��1\�0 �������"G�0
� � .��0��0�Gj QE1(��� .���'2)4 &.�'�/"#'  E�'0 �'+

�1Y1��'0 (��Y@' � �"'d�% F'0 \�0 �.01'�0 -���'<1X'2% ��
� �)H(.��! i4�0 Gj 5���% & �+1(��� .�'�0 -"G J�'4Q
�� F0�(�; cF0�+�Z�& (�;.��0 -"G Gj J�41& (�'� (�

�&� o]B� �+.���2)4 & ��<L4�.'% 8��'^���<4��'�.��
���'%�D 8�L4� e"OG E�c���'+ p-"'g ���'P	 FT' �7%

/"#  �+.F@�+ ���)TNC =total nucleated cell(QFT �7%
/"#  ���P	 �+.CD34+Q-"#� -�"	 �� .)colony forming 

unit(&(�4� �B�� 4�%� /"# �+r�D���-"G ������ ��
 ��0 �"d�% F0 J�4 ��0��1Y1-"G ��+.��0 Gj J�4 '1 (�

Q(�� �&�s.� �.� �0��"3& E� E@'��� �0 '� �'+�@%���� E
4<�6�"% -�"	1�%D1� -�"0 51� �� �4"1c01���"<4 .0F�'d4
''%��'' � ''0 F''�1E/"#'' ���''P	 �''+.F@''�+ ���''P	 & ���
�1c�� �+.�'�0 -"'G �'Z�& �� �"3"% ���4"G J�'4 &

6�"%''1� �1�''4"���� �"''3& t�''T	��)R(.��-D�''3��F''�
���5; .�+ ���4.!�P� ��1i4�0 ��+.�'�0 -"G �� J�'4

��� �� ��'! ���� �"3& -�� '�67	 E'1'���5; f�� ��1Y'1�
�+�Z�&.��0 -"G Gj J�41�4�@� & (�� (�1(�4� h4�'%�&

�01���)��-D�� M� �+���� ��<L4� /� ��' � (�'� F.F'0
���"d�% E/"#'  ���'P	 & -�"'0 (�'4� �B�� :��'^ Q�'+

$''*	14"''#� h�/"#''  ���''P	 &�''+.+CD34 4 &''1 �''v� 5
[G�� c�$<+�0 �+.(�% �� (�� ��j �9�'  & �'+ �'+.

>#@U%Q ��0 ��"%�� � F@��; ���^.


 ��
��
� ��
��0�L	 w"4 �� FP!�b% E��"0.

��S<3 ��0 -"G ������ & .�&D J�4:
���P	�l��0 -"G �Z�& �^�� X!�  -����% �� J�4

01��<.%�1F��.4 &1��9 5.�4"Y9 �� �+.&� &� �Ab 
�/�HTLV QHCV Ab QHBc Ab QAb�/�HIV &
 1QM1#Y�s� �G� �� M�������4�@ � �&� f0�b% & F%�4

S<3 ��0 -"G .�&D ��0 -"G I4�0 �� J�4 -��&� J�4
S<3 �&D.��;��.)4"G1�.� x "	1F��+.XLZ �0
��l %1#�!1&�Z & �@.
�%1#�!1�s (��% �� �@ ��6P4� 

CPDA )�yP0 ����(BS9012051 & ���; :�"B
F4"<4 �+��� ����%�  x���%�D F0���; h6@�% (�)*��.

/"#  ���P	 �+)!&� ���<�1F(/"#  �B�� &�+.(�4� 
F@�+ �)���<� (�)@ � x "	��@4��"z#�"4 �)Chemo 

metic (/"#  {" � �23 Q�� FT �7% -"G 5%�^ .�+
P%'� /��'L�� I'LZ X'G X''|��@ � h1	� ��}&��1+ -" 
)freeflex , 14D17301 (:�% F0 & �� F��s� -"G F�1} F0 
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�l ^�1F6���%�.�R@4�  F3������; &�0�&� g�R 
�@4� �Y1?"��..&�Z .�< ]� /"#  F@�+ I	 .�+ .�
��3 &/"#  ���P	 �+&�B�� /"#  �+.(�4� ~���L% 

��; FT �7%��)"4�v ���<��F.(

��(�1Gj & ��<L4� /"#  .��  �+.�01��.��0 -"G J�4:
�4�� " 1&�Z -"./"#  �+.F@�+ i	 �.�'�0 -"'G 
XLZ �� J�4 �l%1#�!12	 �<' ]� �'@ '1��; F'��M�'  &

���6% F0 ��<L4� �s /"#7%.F��s���24 /"O7% F� ���
&�Z.�l%DMSO &�%�'��T4��@���)WAK-CHEMIC(.
�5���F'�%�� �� & �L���'	 �"'r F'0 ��'<L4� �'s (��'% c

	���Z����; :�"B ��  .0 hB�Z t"#U% M�  F�"r
&��%.& F0�/��+.��'<L4���'#1% �'@1! x' "	 & h'6@�%

(�)@ � Planer )KRyo560 ( F%�4�0 �� � �0 &A"�0F�"r
��	�L��4�� �<L�%)/&�3�.(

<�1g�:<�+5 �Q;�18 ��	Q�$ ����!� C�� 10� ?�/ ��� 
)?��A F1�
X��#-�(

�+&!�����!�

I� )F%�4�0 w&��(�	 x17% .�%� �� �%� c+�}���
�@4�  F3�����;)���@4�  F3��F61^� �� ���;(

&� �%� c+�}������@4�  F3���	 ���;�l�F3��
�@4� ���;)����@4�  F3��F61^� �� ���;(

F  �� �%� c��5���l��@4�  F3���	 ���;
��F3��
�@4� ���;)C+�@4�  F3��F61^� �� ���;(

��2g �� �%� c��5��
���@4�  F3���	 ���;
��F3��
�@4� ���;)�+�@4�  F3��61^� �� ���;F(

��� �� �%� c+�}
���@4�  F3���	 ���;�l�F3��
�@4� ���;)���@4�  F3��F61^� �� ���;(

c� 
)F%�4�0 .�2@4�(�� �%� c+�}�l��@4�  F3���	 ���;

��l ��@4�  F3�� ���;)�l��@4�  F3�� �� ���;
F61^�(

#�1F4"<4 F4 ��U0 ��� �� ��@0� �+1b4�^ -?&�@1F�& �4�'�
�'<r� �� M1�'%]  �� -�'F4"<4 �+'d4 �� �'�%�D ��c�+.
%'!"$!"'�0'�% ��� F���0 & h6@�% S.Gj1(� '��.4\"r�

���2)4 :�%.�4��.


��+�Z�& {&j.(�� �<L�% J�4 ��0 -"G:
-�''%� �� �''+.CQ��&����''<L4� �� M''� (�''%Q��''@0�

&�/��% ��� �� �+�4 S1F0 -?&�@ ��; h6@�% ��U0 ��� '� �� �'	 �
�%� ��@ � �&�0��;"#31�.�"� .�� M�
^�1& F6�/��+

�%� F0.��'% E'0 -&�� M�'  & h'6@�% A�	�.
HF'3��
@4� ��� & ��@��; ���^ ���;�D4�%� �	 {&j ���F��+�"#0.

ig"��� F%��� �4"� (�+�*% F4"<4 �� �1��'� ��.���� F'0
 �+�i�#1% �@1! -"G��{&j /�Z Q&��#1% �'@1! /"'#7%

 h%�''� ��''  ��''<L4� �''s�l%%"''T!D1E)�''%����@}��(Q�l%
)Citrate-phosphate-dextrose-adenine(CPDA Q�l%���0

$<4 :�Y���)���� E1#} M'N% (&�l%)freeflex HES Q
Hydroxy ethyl starch (& F0�/��@4�'  & F��'s� �+�Y1�� ?"

 �&� gCCl :�% F0�l^�1�%� �� F6.�@4�  F3���Q���';
���; :�"B ./"#'  �� M'� �'+��'d4 �� "'*@�� ��'0

(�4� 4�%��4�@� Q�@4�}"z#}"4 (�)@ � x "	1$*	 h14"#� h�
/"#  ���P	 &�+.CD34+��� ��"%�0����@��; ���^.

���4"#� cL� :
�l�×�# '	 /"'@�+ i'F�.�4"G'�2@4� �� ��.-�'%�

�'& ������'D�� �� M��'��<L4� �����'�Q�4�� "  ��1-"
!"# ��� & F@����0��#1% �@1! 7%1@% x15!"#  h

)X@ � Q.?"!"�N	 h methocult (&�Z. 1��"@�E�+.
CSF ng/mL �lQG-CSF QGM Qng/mL �l
�IL &
mL/�ll SCF µ/mL 
ng/mlEpo �l�� & t"#U%

I+�g c� .�+ F4�G .�:�% F0���4�� �*� �&� .
4"#� ���P	��+.����&�@1�.)erythrocyte QCFU-E: 

colony-forming unit(Q "!"4��;1�'?��&���% )CFU-

GM: Colony-forming unit granulocyte-macrophage ( &
����&�@1�' "!"4��;1�'?��&���%.(CFU - Mix) �� M�
�� % x "	 �*� �&�1�"$ &�$ ���<� �4����;.

�:/"#  ���P	 � ��0 .�+CD34+��0 -"G .�+�Z�& �� 
��<L4� �� M� & hT^ J�4:

0'��.0' ��'�<�'�# '/"+'�.CD34+1} �� Q''�
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/"#  ���P	 �0 J�4 �+.F@�+ i	 �.
J�4 ��0 -"G �Z�& �+ �:

0�U@4� �0F���O	 �"r�F'� ��� -�'*4
J�'4 ��/��±HC/H�%1'#�!1& �'@

/�+.F@'�+ i'	 �.�lR*��/�±

/"#  �+ .CD34+�+�Z�& ��.-"'G
��<L4� �lC*l
/l±�lC*
�"'0 .

��@%���� &� E��%'0 F� �"0 F�"'r 
6@�% Fb0�� 1'0 X1�5'�� E�& X'LZ c

F@�+ �.� �)h$� A�()l�/lp<(.
/"#'  h� ���P	 �'+.F@'�+ �'0 ���

C01�)4��P% t�T	�� �"3& -��6����� 
/"#  ���P	 &�+ .CD34 �P0 & hT^ 
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BD (Q�� (��Y@ � &�Z F�.
CD45-PerCPQCD34-PE Q

��0.& /�@�� F4"<4�%�D�c
� (�4��  ���� x "	1�Q

F!"! F0 & /�@���l%1&�$ 
c��%�D&� �+ F�&�Z.:��j

Cat No: 340334QBD (BD 

Q�� F��s��� M� -�� t"#U%
�l %1!&�$1-"G F4"<4 �� �@

��	 h7% &�M�  & F0"$4� i
/"T#; (���}51!5%�^ .�+ �� �0�F

��; F��&:�% F0�l^�1F6
�4�� .�24 ����� fTr1�Q
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The evaluation of hematopoietic stem cells potential  
after 2 years of cryopreservation 
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1Department of Stem Cells and Development Biology at Cell Science Research Center, Royan Institute 
for Stem Cell Biology and Technology, ACECR, Tehran, Iran 
2Royan Institute for Stem Cell Biology and Technology, Tehran, Iran  
3Royan Stem Cell Technology Company, Tehran, Iran 
 

Abstract 
Background and Objectives 
The evaluation of the number, potential, and functional capacity of cord blood stem cells after 
long term storage is essential for their therapeutic uses in hematological malignancies and non-
malignancies. Therefore, this study was aimed to assess the quality of cord blood units stored 
in Royan public cord blood bank, before and after cryopreservation. 
 
Materials and Methods 
To check the quality of cryopreserverd cord blood units, the total number of cells, percentage 
of viable cells, colony-forming ability, the number of CD34+ cells before and after freezing 
were examined on 50 samples  
 
Results 
Our results determined that the mean value of the total nucleated cells in 50 cord blood 
samples was 7.6 × 108 ± 1.12 × 108. The number and viability of mononuclear cells as well as 
colony forming potential significantly decreased after cryopreservation; however, the count of 
viable CD34+ cells did not significant changes post thawing. There was no significant 
correlation between the numbers of nucleated cells and CD34+ cells.  
 
Conclusions   
Increasing the storage time significantly reduces the number of nucleated cells and 
differentiation potential of hematopoietic stem cells rather than the number of CD34+ cells. 
Improved cryopreservation techniques are necessary to maintain the function of cord blood 
stem cells.  
 
Key words: Hematopoietic Stem Cells, Cryopreservation, Colony-Forming Units Assay 
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