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)343-353(85 زمستان4 شماره3دوره

�� ����� 	
���� ���� ��� ���� � 	����� 	������� �����
 ��� ���CD34+��� ��
 ��� 
���  
Balb/c ��!" 	���# $%�� ��� �
 &���  '(� CFU-S 

،5حسين مزدارانيدكتر،4 مسعود سليماني دكتر،3پور اكبر موثق عليدكتر،2اله اكبر پورفتح عليدكتر،1بهمن دلالت

6ي قائميث، ثريا را4د كاويانيسعيدكتر

�����
��� �  )
�� 

مي هاي پيش خون بند ناف حاوي تعداد زيادي سلول شوند ولي ساز ابتدايي است كه براي پيوند باليني استفاده
زمـان بـا هـم+CD34هـاي لذا در اين مطالعـه سـلول. هاي بنيادي پايين است درصد موفقيت پيوند اين سلول 

و نتايج به صورت شمارش Balb/cهاي به موش (MSC) مزانشيمي هاي بنيادي سلول  اشعه ديده، پيوند زده شد
. گرديدتعداد كلون در سطح طحال ارزيابي

���� ���� ��
شد نمونه. مطالعه انجام شده از نوع تجربي بود خون بند ناف+CD34هاي سلول. گيري به روش تصادفي انجام

و انساني از نمونه خون بند ناف  شدطبيعي از مغز استخوان MSCبه روش ايمونومگنتيك  از MSC. انسان جدا
. با فلوسايتومتري ارزيـابي شـد+CD34هايو درصد خلوص سلول CD105و CD166نظر ماركرهاي سطحي

هم1تا2/0×106 با دوز+CD34هاي سلول با به طور 8 تـا6 بـه مـوش1 تـا25/0×106 بـا دوز MSCزمان
شد)Gy7(اشعه ديدهاي هفته و به روش تعداد كلون، روز11پس از گذشت. پيوند ها در سطح طحال شمارش

و ائوزين  شد رنگ (H&E)هماتوكسيلين  انـساني در كلـون+CD34هـاي جهت ارزيابي وجـود سـلول. آميزي
ش شدهدار نشان (SPIO)ها با ذرات آهن اين سلول،موجود در طحال  طحـال.دندو به موش اشعه ديده تزريق

شدي پروس رنگـاين گروه به روش آب  در آنـاليز آمـاري جهـت بررسـي تعـداد كلـون از آزمـايش.آميزي
ـ واليس . استفاده شدSPSSافزار با نرمكروسكال

 *+�� ��
و مغز استخوان درصد سلول،ارزيابي فلوسايتومتري هاي بنيـادي براي سلول را هاي تهيه شده از خون بند ناف

CD34+و%90 حدودMSC و%96 را بيش از هـاي تعـداد كلـون. ها زنده بودنـد درصد سلول 100نشان داد
در بـه طـور معنـي 5/0MSCو1×106و دوزهـاي+2CD34و3×105زمان دوزهـاي طحال در پيوند هم  دار

هاي طحالس در كلون آميزي آبي پرو هاي آهن با رنگ گرانول.)>01/0p(ها افزايش يافت مقايسه با ساير گروه 
. مشاهده شد
,-�.  %�*� 

همشود مي+CD34هاي هاي بنيادي مزانشيمي باعث تسريع پيوند سلول سلول هاي زمان سلولو استفاده از پيوند
مي بنيادي خون بند ناف به همراه سلول  هاي بنيادي را افـزايش تواند موفقيت پيوند سلول هاي بنيادي مزانشيمي

. دهد
هم سلول:#�����/ #��  هاي مزانشيمي زمان، خون بند ناف، سلول هاي بنيادي، پيوند

������ ����	 :��/�/��
����� ����	:��/�/��

������ ����	 �������  !"#� $%&' ��!���� ( )*%+%	�,- �"�� ��."��/ 
��0123� 4+2� :PhD ����	 �������  !"#� ��!���� ��56� ( )*%+%�%,��  53� 71�.8 ( 9���� 9%: 0�;5�� 9��<�6 =�;�;>	 #/�� 1 ���������?��� 
@�PhD#��A	  !"#� $%&' �������  !"#� ��!���� �����56� ( )*%+%	�,- 
?�PhD���� ����	 �������  !"#� ��!���� �����56� ( )*%+%	�,- 
��PhD���� ����	 �������  !"#� ��!���� ��56� ( B�5�* 
C�"��/ ���� ����	 �������  !"#� ��!���� (  �%	��D �"�� ��.
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 ���<��0%&6 ��%�� )���.� )�-���%� Balb/c �5/� &' E5��%� �A/� F+�9���!,- 1

���

����	 
9%: )���.� 0%&6 ��%�� �1� 9�%(.' F(� GB��*%+D <�6

  ,�:�(� <� )���(H	 )��(�  ����� 1 �(I:��  �%(: )�(-

$��.6  � ���J56� 9�%K56� #L�  ��6��� )�- �%" .���J5(6�

 9%: )���.� 0%&6 ��%�� <� N�(: F(� B(��*%+D <�(6 $�(' �

 5�D F�  6�56� 9�3(!�  ��3(�� ��6%!+ 9*)HLA ( Q�(�

 ���� ���1�>� G�����R 1 ��../��-� .���H	 S��#�� TU��&'

 �(� ��../��-� B� Q5��� V��" G��1���%: ��U 9�R�../��-�

HLA �(6� Q���� 9���,�� <� )���3� )��� ��R<�6 .�1W('

 9��#�� F�&' ��%�� )��,�� GQ�� ��(GVHD) (A.� B� T(X� Y

 ((� ��,((" F((� �((�%�� Z(([�H5� �((�� 1 \�((� �1� .Q�����((.�

 6��� 9%(: <� F(/ �(���� 9��� F5"�R F-� ��  .�+�� )�-

  (� ]�� �.� �(X^ Q�#���(^ Y(A.� B(� 9�%(.' F(� 9�%(	

0%&6 9%: )���.� )�- ��(/ ���J5(6� <�6)�.(�(�%�� Q�(+1�

  ��3�� ]�� �.� 9%:UCB)Umbilical Cord Blood ( F(/

 �%� ��  ,�D F� W5A� 9�%^ ��,�� B� )1� �� �" $�_�� ��;

 0�((6 ��  �%!��((��`���((��R =�%((8 )�.(G9D <� �((H�

B��� )�-UCB �(�%�� )��(� 9�(X^ �(6 �(	 �6 �� UCB 

�(���D �%(^1 F(� ��1���%: ��U 1 ��1���%:)@.(9%./�(	

 <� S�((��aaa �((�%�� b((,' �((>	 ��((,�� UCB ���(([ 

F5��R ���)�G?.(J5(6� )���#� �(X^ ]�(� �(.� 9%(: <� ���

 bX6 G��%�� ��(-� )��(� �(I: Q5("��� G9D 9�%(� 0%(8%+�

 F(� )�%(�  (6�56� G�(�%�� Z[�H5� ��%J' S-�/ G��../

F�%,� �(8 �� �(8 )��R<�6 F� <��� $�' 1 ��" #��� )�-

HLA  (� ��(���R 1 ��../ ��-� c�K5�� �X^ �("��)��C.(

.� 0%&(6 �(�-�� 4�(/ �X^ F/ )��H5� =�H+�I� )��(�

9%: <�(6UCB F(/ ��� 9��(� G�(��R =�%(8 UCB �� 

�((� F3((��;� 9�%K5((6� #((L� )�5�((�� �A3((� GQ�L+�((� <�

S�� )�-<�69%: d'�� FeK�� Q�� 1 ���� ��  ���5�� <�6

 0%&6 Q�� F/ �6� ��" �6�� �- �� )�	f�(� )�(�g!	 )�(-

 F5("�� 9�(� �� )�5��� )��%�� ����h 1 �������<D i�>�

�."��)`.(���(�%�� 9�#(�� S��#�� )��� =�H+�I� <�  :�� 

0%&((6 <� �((6� ��((" ���J5((6�  ,��((��#� )��((�.� )�((- .

0%&6 ��g!	 b�3��5�  ,����#� )���.� )�- F� 1 �����  �f��

  � E"�	 �� Q��/%5��6 Q��.j  	�k �%N �../)�a.(9��� <�

Q��/%5��((6 Q((�� 9D <� )���((H	 G�((- #��((,	 1 �((�g!	 �� �((-

0%&6 )�- 9%: )���.� <�6(HSC) ��� S(;� (��.T(- Q�(.j

0%&6 )��� ��../ F��L	 F�f G ,����#� )���.� HSC ��/ 

 � ��_�� ��" ���� �./)��.(�(�%�� F/ ��" ���� 9��� l���:�

T((- 9�((�<MSC ���((,- F((�  ��3((�� HSC 1 V�#m%((�%&�� G

�%((� �� �� V�#m%�%���((/���NOD/SCID )nonobese 

diabetic/severe combined immunodeficient (S��#((��

 � �(-�)��.(1  ,��(��#� )�-<�(6 S�(� )<�(6��^ �(�

�6� 9D �"� )��/ GQ�(H� i���(" �(� ��(/ i�>� �� �-

 0%&6 Q�� <� ���J56� 9�!�� )��(� b(,!� B(� 9�%(.' F� �-

0%&6 ��%�� 9%: )���.� )�- �6� ��" T-��� <�6)�@.(

��(" F(5JR F.��(�� F(� F^%	 �� GF(H+�I� Q(�� <� ]�(-

 �(�%�� <� ���J5(6� �(� ]�(� �(.� 9%: ��%��  ����/ S��#��

T- 0%&6 9��<  ,��(��#� )��(�.� )�(- #(L� <� ��(" ��(^ 

n+�(� �%(� �� 0�(��� 9�3�� 9�%K56�Balb/c ��(�� FH("� 

 � �"��. �%&/ ���," =�%8 F� ��%�� F_�5� b�!�	 )�-

 �"  ���<�� 0�>N �� ��" .1� Q��H	 )���<�(X^ Z6�.� 

��%��CD34+1MSC 4(&5K� )�(-<1� ��o�	 G�(� ���(H	 

9%&/ �"  6��� 0�>N EI6 �� �- .


 ��� �
���
�%�  ��_	 p%� <� ��" $�_�� FH+�I� .<� S-1q� Q�� ��

�%� ���� )�-)r�CF5J- )�(��q� Balb/c)�%5(6�� F362�

9���� (i���" �� F/ �" ���J56�st��.("1� �'�6 1  st

)��� 1  !���	 �'�6tu 5��6 F^�� F(��K��%�v �� ���R

 )���((X�� ���((� �((���	 ����((��� ((� ���((" .�1�

F�%,� ���H	 1 �%�  ���e	 )��Rtw]�(� �(.� 9%: F�%,� 

���,- F�tw���R ���[  6��� ��%� 9�%K56� #L� F�%,� .

F�%,� 9�%K56� #L� ���x6D F�%,� 1 ]�� �.� 9%: )��R:

i(6%	 b��5(6� lW��(/ i���(" �� ]�(� �.� 9%: F�%,� 

T��(: <�  ����� ��."��/  (H�AN lW��(/ 9�(,��< F(/  ��(-

 �" F5��R �.5"�� .i(6%	 9�%K5(6� #(L� 9%�6���x6D b,'

 7%((� 9�R�((../��-� <� )*%((+%!�� 1 )*%+%	�((,- ye((K	

 �" F5��R  J&: z��&�� n�56 F�v�� <� 0���� .F�%,� F(� )�-

 D �6� F+%+ �� ��� 9%!+�(� )�-ml�w )1�(v F(/ ml s/w

Q���x- ��;H�� �{)IU �ww (Y(,^ G�(��%� �� 1 �(" )�1D
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�1� �@G���,"?G<9�53� ��

���

<� �5,/ )���sw 5��6 F^�� ��(/ ����(���<D F(� ���(R

��R b;5.�  +%&6 .

0%&6 )<�6��^ B	 )�- F53- 1 ]�� �.� 9%: F�%,� <� )�

9�%K56� #L� ���x6D F�%,�:

&6 )<�6��^ )��� 0%B	 )�- F53- 9%(: F�%,� F� G)�

  ((,_v �A3((� F((� ]���((.�sF((� ?b((�	�  3((/1���- 

|��56�))�� 9�,+D ( V!&� (�(" F��{� b��56� i���" ��

 0%A&R c%6� <� V� 1F(/ ��  (�1� 0%(&>� G#(��[ )�(-

 0%((&>� T((_v T((- 1 F5(("���� �((6�  ((��� ��< 0%((&>�

 [�((� ��((���GPBS)9�((,+D ( B((	%�� (� 1 �((" F��(({� )1

0%!���)9�,+D Ginno-TRAin ( =�� F� 1 ����?a�(� F(;�[� 

�1�G?aa)rpm�?�a (�((" *%J��5��((6 .)<�((6��^ )��((�

0%&6 F53- B	 )�- �1� F(� 9�%K5(6� #(L� F(�%,� <� )�

 F(&v�� F(/ =1�(J	 Q(�� �(� G�(" b(,' ��" ���� E�{%	

 �" ]�v |��56� b�	�  3/1���- .0%&6 F;&v Vx6 )�-

 F53- B	 " ��^ )� #(L� <� 1 ]�(� �(.� 9%(: F�%,� <� ��

Y(((,^  (((���D F(((� 9�%K5(((6� �(((� 1 )�1DPBS )1�(((v 

EDTA)9�,+D ( B	%�� (�" ���� %�53" .

0%&6 )<�6��^ )�-CD34+0%&6 <� F53(- B(	 )�(- )�

]�� �.� 9%: F�%,� <� ��" ��^:

0%&6 F�F53- B	 )�- �(.� 9%: F�%,� <� ��" ��^ )�

]��G�aa�5�+1�!��  5�D �{ )��� CD34 9��� �(� ��" ���

 =�� F� 1 ���/ F��{� Q-D =��k?��	Ca)�(�� �� F;�[� 

�%,� F�%!�� 7�	�T�.=�� F� Vx6 ��1� �(� F(;�[� G?aa 

9��((/ F��(({� <� V((� 1 ���((/ *%J��5��((6�aa�((5�+1�!�� 

0%&>�PBS )1�v EDTA)9�(,+D ( B	%��(0%&(6 G)�(-

 CD34+9%56 <� ���J56� �� V(!�  (.�� )9�(,+D ( B(	%�� (

�" ��^��0%(&>� �(� 1PBS )1�(v EDTA <�(R 91�(� 

���� %�53"���" 1��/ i�>� �� Q(�f T5(6�)�,��(6 (

)1�v�aa $�R%��(�  (&�� �� �(5�+TPO G�aa �� $�R%��(� 

 ((&�� �((5�+SCF)�,��((6 (=�((� F((��?�((�&� �� <1� �?

F��: �" ���� ��/ )���.

0%&6 )<�6��^ �.� )�-9D ��/ 1  ,����#� )�� �-:

0%&6 F53- B	 )�- 9�%K56� #L� F�%,� <� ��" ��^ )� 

�i�>� �DMEM)%!A�^ ()%5>��aQ�(.^ $�(6 �8�� 

)1�RFBS)%!A�^ (�(� �%	�(�%!�� ��CO2�%)�(�� 1@�

 5��6 F^�� ��%N� 1 ���R�aa���(" F(�%!�� �8�� .��

0%&6 i���" Q�� �  ,��(��#� )���.� )�- �("�R <� �(H@

 (� �(�g!	 1 ���A3(j B6W� 4/ F� <1� ��%(" 1Q��(�

 )<�6��^ 1 y+�: Z�	�	 �����R .

 +%&6 ���,":

0%&6 F53- B	 )�- ��(�%~� $f F&�(61 F(� ��" ��^ )�

�" ���," .

0%&6 9�%� ���< �8�� Q��H	 �-(Viability test) :

0%&6 �8�� ��� �� ���< )�- (x��	 )#��D Q�(�H	 %(&� 9�

�" .��� 0%&6 �� 9D 1 ���(/ k%(J� ���(� )�-  (�D �� �(-

  � ��� 0%&6 ��� �./  ,� ��� ���< )�-  � 1 ����R �(��

 � �."��.0%&6 9�%� ���< �8�� 0%(��� <� ���J5(6� �(� �(-

 � �6� F� ��< ��D .

�aa*((((((((((((((((((((( =0%&6 9�%� ���< �8�� �-

:فلوسايتومتري

 >I6 �/��� Q��H	CD34+0%&6 F(�%,� <� ��" ��^ )�-

]�� �.� 9%::

F+%+ B� �� �%56�(� �(x�� �(� B-�(j B(� =�(�%5>� 

]1��.��ml �/��"  +�: =�(� F(� Vx6 1��� F(;�[� 

�1�rpm �aaa %J��5��((6�((" *.�1� ��  ((�1� 0%((&>�

GF5K�� FCR �(.�/%&� Q�%(�- �(� $�(6 @%1 �(" $�(_��

 [�� �(� ������aa 0%(&>� �(5�+1�!�� PBS 1��(5�+1�!�� 

 5�D )���CD34 FTIC )%/�� (p%� 9%&/@�" �%&K� .��

)���? 5��6 F^�� =�� F� ���R?�1 �" )���X�� F;�[� 

���aa 0%&>� �5�+1�!�� PBS )1�v �(�m�+D $�����(�)�(%

�" V!�� . (5�D )�^ F� 0�5./ F�%,� �X^ )��(�CD34 

FTIC  J.� 0�5./ 0%&>� <� G)IgG1 �%(�(�(" ���J5(6� .

0%&6 G)�5�%5��6%&� $�_�� )��� )�5�%5��(6%&� SK� F� �-

�" ���56�� 9���� 9%: 0�;5�� 9��<�6��.

0%&6 ���H	���< )�-

0%&6 b/ ���H	���� 1 ���< )�-
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 ���<��0%&6 ��%�� )���.� )�-���%� Balb/c �5/� &' E5��%� �A/� F+�9���!,- 1

���

 >I6 �/��� Q��H	CD166 1CD105 0%&6 )1� �� )�-

9�%K56� #L� <� ��" ��^  ,����#� )���.�:

/��� Q�((�H	 )��((� 0%&((6  >I((6 )�((-� )��((�.� )�((-

 ((5�D <�  ,��((��#� )��((�CD166 FITC 1CD105 PE 

f�(� �� ��(" F5JR ��1� bg� ��/ bv��� F�;� 1 �" ���J56�

�" $�_�� .

ها جهت پيوند بـه مـوش اشـعه سازي سلول روش آماده

 ديده

����D 0%&6 )<�6 )�-UCB CD34+:

�%5((6�� �((x�� <� ���J5((6� �((� G0%&((6 �((- )CD34+<� 

B-�j <� ���J5(6� �(�  +%&(6 ���," <� V� 1 F5"���� �-

 Y,^ F�%,� G���%~� $f =�(� F� ��" )�1D��1� �� F(;�[� 

G?aa)rpm�?�a (*%J��5��6����R.Y��� 1 F5("����  �1�

 <� ���J56� ��PBS  &�� B� T_v F� F(� �(" ����(6� �(5�+

 �- F/ )�%N�aa )1�v �5�+1�!�� �a�*�%&(6 0CD34+

�%� .&6(0%���,(" Q�+%3(�� ���(6 i6%	 �-��F5("���� 

�" .

����D 0%&6 )<�6  ,����#� )���.� )�-(MSC) :

9D <� 0%&(6 F/  ��^ �(- ��.A3(j  ,��(��#� )��(�.� )

 � B6W� 4/ F� 1 �.53- 9D )<�6��^ )��� �.A3j <� �-

 b(��/ �%(N F(� �� ��(/ i�>�  53��� ��5�� GB6W� 4/

�� 0%(&>� <� ���J56� �� 1 F5"��PBS )1�(v EDTA �� 9D 

��� %�53" Vx6 �B� (&�� )1�(v Q�3(x��	 T�#(�D �(5�+

EDTA ��/a%=�� F� 1 ��%,� F��{� B6W� F��F(;�[� 

�%" ���� ���[ �%	��%!�� �� .

��((/ i�(>� 9D <� �(H�DMEM )1�(v FBS 9D F((� 

1 ��1#��  � <� �H� �3��x6%6 G9�%,� *�5� B� ��  +%&6 9%

 9%!+�� F+%+ml�aY,^ )�1D ����(R ���,(" <� �(H� 1

=�((� F((� F((�%,� G��((�%~� $f �((�  +%&((6��1� �� F((;�[� 

G?aa)rpm�?�a (Y��� 1 *%J��5��6 F5"����  �1�  ��%" .

�(� b(8�v  +%&6 c%6�PBS  (&�� B(� T(_v F(� �(5�+

 �- F/ )�%N F� �" ����6��aa)1�(v �5�+1�!�� �a�*�

�%�  ,����#� )���.� 0%&6 .0%&6 Q�+%3�� ���6 i6%	 �-

 ���,"���" F5"���� .

 تعيين دوز سلولي مناسب

0%&(6 Z(6�.� <1� Q�(�H	UCB CD34+1MSC �(X^ 

��%��:

GZ(6�.�  +%&(6 <1� c�(K5�� )���CD34+<� �a��(	 

�aC0%&6 1 0%&6 <�  ,��(��#� )��(�.� )�(-�aC*�/a1

�aC*�F� 0%&6 0%&6 ���,- )�-CD34+�(��#	 �%� F�

<1� 1 0�(>N �� 9%&/ ���H	 1 9%&/ ��_�� ��6� �� 1 �"

Z6�.� G�5,/  +%&6 �" c�K5�� <1� Q��	 .

 به مـوش اشـعه MSCو+CD34هاي بنيادي پيوند سلول

 ديده

���� FH"� �%� F�X	:

�%� ��q� ���� )�-Balb/c #/�� F� FH"� ������ �X^ 

 !"#� 9D �� 1 ��" b;5.� Q�%� �(��R FH"� S��	 �>	 �^

 �.5��R ���[.�%� �- F�Gy�=�%8 F� ���R FH"� 0�(	%	 

�" ���� .�%(� Vx6 )��(� F(/  8%e(K� 7�(	� F(� �(-

 �%� )���X�� G�%(� ��(" F5��R ��� �� ���%: FH"� )�-

���" b;5.� .

?�	C�%� GFH"� <� �H� �'�6 �1�(R F� �- b(�k )�(-

;	 ���" T�3):4+� (�%� ���� FH"� )�-  +%&6 ��- F/ )�

 9D F� G��� ���#	 �-)c(�%(� i(;� F(/  ��(-�a�*�1

�a�*@0%&6 UCB CD34+G�(���/ ������ )�( (-1�R

 i;� F/�aC*�1�aC*�/a0%&(6 MSC 9D F(� �(��#	 �(-

 G�")�(F/  -1�R�a�*�0%&6 UCB CD34+���(,- F�

�aC*�MSC �(9D F-(��%�� (" ��< �(G�)(-(-1�R(/  (F

�a�*@0%(((&6 UCB CD34+���((,- F((� �a�*�0%&((6 

MSC 9D F��" ���#	 �-.�0%&6 G�1�R �- ����H	 F� �-�

F((� b(8�v ���(5� 1 �(" �((��#	 ��(�� FH("� �%(� ���

  �%&/ ���," =�%8  (6��� 0�>N �� ��" b�!�	 )�- 

����R .

0%&6 �%�v ����	 �X^ )�(-CD34+�� ��(" �(�%�� 

9%&/ 0�>N �� ��" ��_�� )�-G0%&(6 )�(-CD34+�� �(�

 < �(�%�� �%(� F(� Vx(6 1 ���(/ ��� 9��� Q-D =��k ��

���" .0�>N  (�D �1� F(� �1�(R Q�� �� ��" ���: )�-

�" )#��D ��� �1��.

0%&6 ���#	 \� 91�� F�  ���D F�  �� \� ���N <� �- 
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�" .�%� i���(" �� )�(�%�� )�(- 7�(	� Gb��5(6� lW��(/ 

Q�� )��� �� ��"  �%J'�{�a�	�� 5��(6 F^�� 1 ���(R

 G��(" 1W/ %	� VJ[ 1 ��U G��I;	 ���1� cD GZ6�.� F�%X	

�" )���X����.

9��� 0%&6 9��/ ��� )�-UCB CD34+Q-D =��k ��:

�(�(� )��(9�0%&(6 9��(/ ��� )�(-CD34+<� Super 
Para magnetic Iron Oxide(SPIO) ���J5(6� Q���(	1�� 1

�" .

���;��a0%(&>� <� �5�+1�!�� SPIO 1C<� �(5�+1�!�� 

Q���	1�� 0%&>� �����/a &�� ��/ i�>� �5�+ Q�f T56� 

)1�((v�aC*�0%&((6 CD34+<� V((� 1 ���((/ �%((&K� 

0%&6 G<1� F��A" B� �"�R FA	�� F6 <� �H� 1 F5"���� �-

 �� %�53"PBS )1�v EDTA FH("� �%� F� ���#	 )��� 

�" ����D ������.

0�>N ��  �%&/ S_.6:

�(("�R <� V(� ���(�%�� <� <1� G�%((� �1� F((� �(-

 �" F5�/  '�K���T!(" <� 0�(>N 9��1D 91��� <� V� 1

9D G�%(((� �(((�< 1 ���(((/ V!�(((� 0%��(((5� b(((!+� �� ��

 9%&/ ���H	 GE���	 �%!61�!�� EI(6 �(� �%(^%� )�(-

�< 1  �1��" ���," 0�>N Q����.

����D <�N )�%� �%!61�!�� �X^ 0�>N ���� )<�6:

Q�+���� �� �� ��" ���: 0�>N �a%=�� F�?��'�6 

��(� F�X	 <� V� 1 ���/ V!�� 7�	� )��� ��  5��(� )�(-

 ���K{ ��µm?��� G (&!+� Q�<%m� 1 Q�&�3/%	�,- �� �-

 �(�� �((" )#(��D��.�(�� Q(�� �� )#((��DG3(- 5(F1  ((�D

�6� ��-��� b��[ #��[ ��� F� T6W�%5�6 .

��� �1� Q-D 9��� 9��� )��� �1��  �D )#��D:

$f 1 �(" ���� S��  -��D F&v�� �	 ��" F.������� )�-

 )�((� 0%((&>� �((� T�((6�5� �����((6�)%�� ((&�� �((5�+ (1

B��&/1���-��6��)%�� &�� �5�+ (�" ��� Q�<%m� 1.��

��� Q�� D0%(���R )#�� 1 ��(�	  (�D �(�� F(� Q(-D )�(-

5�6(�%(53- 1 T6W(� F(�� F([ �(yK��  	�%8 �	 #�� 

�" �-�%: .

)���D #�+��D:

( 0�!(61�/ S��(�<D <� 9%((&/ ���(H	  (6��� �(X^ 

V�+�1$�� �� ��#��SPSS�" ���J56� .

�� ����� 
i6%5� �%N F� ]�� �.� 9%: F�%,� �- <� �aa �(	 ��a

i(6%5� �%N F� 9�%K56� #L� ���x6D F�%,� �- <� 1 9%�&��

�a �	 ��F53(- B(	 0%&6 9%�&�� �(" ��(^ )� .<� V(�

 0%&6 )<�6��^ �%(N F(� GV(!� 9%5(6 <� ���J5(6� �(� �-

 i6%5���a �	 ��#- �aa0%&6 ��#- CD34+�(- )�<� F�

�((" ��((^ F((�%,� .0%&((6 �((�� <�  ,��((��#� )��((�.� )�((-

 G)*%+%��%� 0%&6 =�%8 F� �(��1< �(� b!("  /1� )�-

 ��-��� b��[ )�%� �%!61�!�� ��< �� �.&�  ,6W�%5�6

�%�)��%e	�.(

+هاي سلولa:.1تصوير
CD341000نمايي با بزرگ×،

:bهاي سلولMSC 1000نمايي بزرگبا×

��� 9�x��	 )#��D %(&� F(/ ��� 9��(� �aa %0%&(6 )�(-

 1 ��(�<  (,����#� )���(.�CD34+�%� �(�.�(_�� <� V($�

)�5�%5��6%&� 0%&6 S�(� G9�%K5(6� #L� <� ��" ��^ )�- 

<�`C�/��� �8�� CD166 <� S�(� 1@��/��(� G�(8�� 

CD105 �(��%� ���/ 9��� �%: EI6 �� �� .)�5�%5��(6%&�

CD34+F/ ��� 9��� `/`�%%&60F(�%,� <� ��" ��^ )�-

 �/��(� G]�� �.� 9%:CD34 ���� <1�(� �%(: EI(6 �� �� 

���%�.

 +%&(6 <1� G��(�D �(6� F(� ���5� ��6� �� �a�*@1

�a�*�0%&6 <� )�-UCB CD34+ +%&6 <1� 1�a�*�1

�aC*�0%&6 <� Z(6�.� ��%�� �X^  ,����#� )���.� )�-

�%�)01��^�1�.(

ba
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 ���<��0%&6 ��%�� )���.� )�-���%� Balb/c �5/� &' E5��%� �A/� F+�9���!,- 1

���

هاي نتايج حاصل از تزريق دوزهاي مختلف سلول:1جدول

CD34+و تعداد  CFU-S خون بند ناف به تنهايي در مقادير مختلف

 ايجاد شده در طحال موش

تعداد سلول

CD34+تزريق

 شده

ميانگين تعداد

 Meanكلون 
± SD 

حداقل تعداد

 كلون

حداكثر تعداد

 كلون

�a�*��/a±�?C

�a�*�C/�±���a

�a�*@@±�@�a�C

�a�*�C±�?��@a

�a�*C@±�C�@�`

�a�*��/`±�@�@@�

�aC*�?±�?��

�aC*��±�@�

�aC*��±@�?

�aC*�a���

 �%&/ ���H	 ���," i(6%5� F(/ ��� 9��(� 0�>N )�-

 9%&/ ���H	 i(;� F/  -1�R �� �-�a�*�1�a�*@0%&(6 

UCB CD34+�Z(�	�	 F� ���%� ���/ ������/�1�/�?G

F((/  ((-1�R ���a�*�0%&((6 UCB CD34+���((,- F((� 

�aC*�MSC 9D F�i(6%5� �%N F� �" ��< ��%�� �-�/@`

F(/  -1�R �� 1�a�*@0%&(6 UCB CD34+���(,- F(� 

�a�*�0%&6 MSC 9D F� i(6%5� �%(N F(� �(" ���#	 �-

C/���%� .i;� F/  -1�R �� ���MSCF� 9D�(" ���#	 �-

 �%� �� ���� FH"� )�- 9D F(�  +%&6 ��- F/ )� �(��#	 �(-

 � ��-���  �%&/ ��- ��������)��%e	�.(b(8�v ���(5�

 01�^ �� G0�>N ��  �%&/ ���," <�@�6� ���D .

b��1<�� =�" F�  +%&6 ��H,^ G �%!61�!�� FH+�I� 

b�!�	 F/ Y,5_� b!" F� 0�>N ���� �� T/��5� 1 �%&/ 

��� 9��� �� ���%� ���� .T-���D �6� F�  5��� YN�;� Q�.j

 0%&(6 �� ��" ��%�� �%� 0�>N <� )�(-CD34+9��(� ���

 �� ��"SPIO ��� 19D )#��D �%(^1 G�1�(�  (�D �(� �(-

0%&6 )���.� )�-CD34+��/ ����	 �� ��" ��%��  ��3�� 1

0%���R  (�D �(�� F(� #(�� =��k b!(" F� Q-D )�- ��(�	

�" yK��)��%e	@.(

+CD34هاي زمان سلولهم) تزريق(نتايج حاصل از پيوند:2دولج

 جهت انتخاب دوز سلولي مناسبMSCبه همراه

تعداد سلول

CD34+

 تزريق شده

تعداد سلول
MCS 

 تزريق شده

ميانگين تعداد

 Meanكلون 
± SD 

 حداقل

دتعدا

 كلون

حداكثر

تعداد 

 كلون

�a�*��aC*�@±`C��

�a�*��aC*��/�±@C@�@�

�a�*@�a�*�@/�±??@��?

�a�*��a�*���±@��C?�

�aC*��a�*�C±������

طحـال Balb/c ،:aنـژاد طحال جدا شده از مـوش مـاده.2صويرت

 عـلاوه بـركهيطحال موش Gy 7،:cطحال اشعه خورده b: طبيعي

+هاي سلول
CD34،هاي سلولMSC است افت نمودهيدرزمانهمرا ،

:d كه فقط سلوليطحال موش +CD34 افت نموده استيدر.

هاي هاي تشكيل شده در طحال موش مقايسه تعداد كلوني:3جدول

 MSC به همراه+CD34هاي اشعه ديده حاصل از تزريق سلول

 جهت انتخاب دوز سلولي مناسب

تعداد سلول
CD34+

ش دهتزريق

تعداد سلول
MCS 

 تزريق شده

ميانگين تعداد
  ± Mean كلون

SD 

حداقل
تعداد 
 كلون

حداكثر
تعداد 
 كلون

�a�*��aC*�a�/�±�/@`�C?�
�a�*��`/�±�/���a
�a�*@�a�*�b@/�@±C/��?@��
�a�*@�?/�±�/�?�a�C
��aC*�*���

a: .H� ]W5:� �%^1 �1�R �� ��� ���#	�a�*�CD34+�(��#	 91�� 

MCS EI6 �� a�/ap< 

b: .H� ]W5:� �%^1 ���#	 �1�R �� ����a�*@CD34+�(��#	 91�� 

MCS EI6 �� a�/ap< 

*�1�R ���6 �� �1�R  .H� �- 1  ��(X.	 F(� T����#� ��../ ������ )�-

 ��- F/  -1�R ��(�� 0�>N EI6 ��  �%&/ G��!� ������  +%&6 F�%R

���.

a b

dc
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نمـايي بزرگ بافت طحال نرمال باa: نماي ميكروسكوپي:3تصوير

40×:bهـاي بافت طحالي كه سلول +CD34 هـاي بنيـاديو سـلول

نمـايي است بـا بـزرگ افت نمودهيدرزمانهم صورت مزانشيمي به 

40 ×:cهـاي سلول بافت طحالي كه +CD34 هـاي بنيـاديو سـلول

نمـايي زمان پيوند زده شده است با بـزرگهمصورت مزانشيمي به 

400 ×:d پ بايبافت طحال  نشاندار شده CD34+هاي سلول وند شده

هاي بسيار ريز آهن به رنـگ گرانول(×1000نمايي با بزرگ SPIOبا

).شود آبي تيره در سيتوپلاسم مشاهده مي

���
<�  6��� Q�� �� �1� �X^ B�5.��%�%,�� )<�6��^ 

6� F�0%&(6 <� )�5�(�� ���(H	 9��1D �)�(-CD34+<� 

�1�(v i(6%5� �%(N F(� F(/ �(" ���J5(6� ]�(� �.� 9%:

�a�*���/���(^ ]�(� �(.� 9%: F�%,� �- )�<� F� 0%&6 

0%&((6 �%((&: �((8�� 1 �((" )�((-CD34+�((� �1�

 )�5�%5��(6%&�  ��(�<�� <� V(� B(�5.��%�%,�� )<�6��^

 )f��`a%�%�. +�(v �� =�(H+�I� �� F(/ �(8�� F5("�R

 �%&:CD34+( Q�	%(�� )<�(6��^ T53(�6 �� ��" ��^ 

�1�v Q���1D�a%�(	 Ca%�%(�)����?.(�%(&: ���("

 0%&6 )f�� )�-CD34+B�5.��%�%,�� )<�6��^ �1� �� 

0%&6 ���;� �&' F���(" �����(� )�- �(>	 F(/ �(6� )�

  �  [�� 9%56 �� )%[  3�N�.L� 9���� ������ .9�(,- �%(N

 ��"� F/  (I�>� 9%: G]�� �.� 9%: �� �1W' �" �1#(L� 

0%&6 )���� T- 9�%K56� )�-CD34+ � "��.�(8�� F/ �

CD34+T- 1 ��" ��^ 0%&(6 Q(�� �(�g!	 9�#(�� Q�.j �(-

 0%&6 F� �A3� )�-CD34+�	f�(� GY��.� ���6 <� ��" ��^ 

�6� �5��� 1)�@G��.(

0%&6 ��;>	 Q�� �� )�-CD34+)���(H	 F(��aC*��(	 

�/a(1MSC)���(H	 F��aC*��(	 ��/a(���(� �%(� F(�

Balb/c)C�	�F5J- )�(T(- =�%(8 F�F(��R��^ �(� 9�(�<

 ��  �%&/ =�%8 F� ��%�� <� b8�v ���5� 1 �" ��< ��%��

 �"  ���<�� 0�>N . 6��� �� 9%(&/ ���(H	 F/ ��� 9��� �-

 T(- �(�%�� �� 0�>N Q���(� )�(-<1� 9�(�<CD34+) (.H�

�a�*@��()�-<1� 1�aC*���/aG ,����#� )���.� 0%&6 

.H� �%N F� �1�(R �(� F3(��;� �� ��� S��#(�� �(��� )�(-

����)a�/ap< .( 0%&6 �%�v  .H�  ,��(��#� )��(�.� )�-

 ��%�� �%AX� d'��CD34+�" .�(�%�� �� F(���.j CD34+

F_�5� Q�.j  ��X.	 F���� b8�v )� .T(- �(�%�� �� Q�(.j

0%&6 )�- ��-  ��X.	 F�  ,����#� )���.� 0�>N ��  �%&/ 

��� ��-��� .0%&(6 F(/ �6� E{�1 Q�����.� )��(�.� )�(-

 �../ ���,v S;�  ,����#��)��(�%�� �%(AX� 1 Y��3	 �� 

0%&((6 B((�5�m%�%	�,- )�((-CD34+���� .%((+%�%&_�D 1

0�6 �� S����!,-�aa@0%&6 F/ ����� 9��� )��(�.� )�-

 � Fj  ,����#� B��*%+D =�%8 F� Fj 1 \%+%	� =�%8 F

0%&(6 �(�%�� <� �(��,v F(� ���([ 9�3(!� 9�#(�� F�)�(-

 0%&(6 �(�%�� S��#(�� d('�� 1 �.53- B�5�m%�%	�,- )�(-

CD34+�%((� F((�  ��3((�� NOD/SCID ((� ��%((")�?.(

 � Q�����.� 0%&6 <� 9�%	 B(��*%+D  ,��(��#� )��(�.� )�-

 �6� $�' ���%� �� ��%�� �X^  ��� 0%&6 F�)��(�.� )�(-

 ���J5(6� �%(�%	 ��  R�%+D �&' F� lWg� ��� �%:  ,����#�

��/ .

� ��%�� �� S��#�� Q�� F5A+� (<1� 9�" �1�>� �CD34+

���H	 F��a�*@��0%&6 CD34+F(� �"�� T�;53� FI��� G

0%&(6 ���(H	 S��#(�� �(� F/ )�%N )�(-CD34+�(X^ 

��%��G9%&/ ���H	 ^1 F� )�- �%(N F(� 0�(>N �� ��(�D �%

.H� �"�� S-�/ ��� .F(�%,� <� ��%�� F_�5� Fj �R� F(� )�

 9%(&/ ���(H	 �(�� �(6� =1�(J5� ���� F�%,� �(�%�� �� �(-

T- 0%&6 9��< 0%&6 ��  ,����#� )���.� )�- )�(-CD34+

F�%,� F,- �� 0%&(6 �(�%�� F(� �A3� �- )�(-CD34+F(� 

�1�>� �� 1 �"�� S��#�� G ��X.	 ��(/ F(� )�(-<1� 9�"
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Evaluation of cotransplantation of human mesenchymal stem cells 
and umbilical cord blood CD34+ cells with CFU-S assay 
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Abstract 
Background and Objectives 
Umbilical cord blood (UCB) contains a high number of primitive progenitor cells for 
transplantation. However, the rate of UCB CD34+ stem cell engraftment is low. In this study 
we examined  the effect of human MSCs (mesenchymal stem cell) on engraftment of human 
UCB-derived CD34+ cells in irradiated Balb/c mice. 

Materials and Methods 
Human UCB CD34+ cells were obtained from full-term normal deliveries by immunomagnetic 
techniques and MSCs were isolated by a standard methodology from bone marrow aspirates. 
Isolated MSCs were evaluated for cell-surface antigens of CD166 and CD105 by 
flowcytometry. The absolute count of CD34+ UCB stem cells was also determined by 
flowcytometry. Irradiated (7 Gy) Balb/c mice were transplanted intravenously with  0.2 to 1.0 
× 106 human UCB CD34+ cells in the presence or absence of 0.25 to 1 × 106 human bone 
marrow-derived MSCs. The mice in every group on day 11 after transplantation were killed 
and their spleen dissected. In every group, colony assay and H and E staining were performed. 
To make sure of the presence of human stem cells in spleen colonies, UCB CD34+ cells were 
labeled with super paramagnetic iron oxide (SPIO) before transplantation. The colonies in 
spleen then underwent Prussian blue staining. In the statistical analyis, Kruskal-Wallis test 
using SPSS software was employed to determine the number of colonies.  
 
Results 
Flowcytometry assay showed that after purification, 90% of the cells were CD34+ and 96%  
marker positive for MSCs. Viablity of cells was 100%. Cotransplantation of low doses of UCB 
CD34+ cells (0.2 and 0.3 × 106) and MSC (0.5 and 1 × 106) resulted in a significant increase of 
the number of colony forming units spleen, in comparison with the engraftment of UCB CD34+

stem cells without MSC after 11 days (p<0.01). Prussian blue staining showed the Fe+2 
granules in UCB stem cells. This indicated that cells in the colonies were engrafted UCB 
CD34+ stem cells. 
 
Conclusions 
The results showed that cotransplantation of MSC with UCB CD34+ cells promotes 
engraftment of UCB CD34+ cells. 
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