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،5، دكتر مجتبي شرفي4، لطيف حميدپور3اله اكبر پورفتح، دكتر علي2، دكتر سيد محمد مؤذني1دكتر رضا گلستاني
9، سعيد ريوندي8، جمشيد اسماعيلي7، فرزانه توسلي6بيگيير حاج، دكتر بشي6دكتر زهره عطارچي
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م دست و نيازهـاي سـرم مغذي كشت سلول به علت كمبود اين نـوع ادهيابي به منابع جايگزين سرم جنين گاو به عنوان
و اين مطالعه به تهيه مواد. همواره مورد بررسي مي باشدي مختلفها متفاوت سلول مغـذي جانـشين سـرم جنـين گـاو

آنبررسي . است هاي سلولي هيبريدومايي پرداخته هاي منوكلونال توسط دودمان باديو ترشح آنتيها ها بر رشد سلول اثر
*�	� ���� ��

د هاي مختلف به منظور استخراج عوامل رشد موجو هاي تاريخ گذشته با گروه پلاكت.بودطالعه انجام شده از نوع تجربيم
و اثر آن با محيط ABپلاسما با گروه. ها مورد استفاده قرار گرفتند در آن هاي حاوي سرم جنين گاو، نيز به سرم تبديل شد

ـ تيميدين  شـمارش شـامل هاي رشد مورد ارزيـابي شاخص. مورد مقايسه قرار گرفت  1640RPMIو(HT)هيپوگزانتين
و تيتراسيون آنتـي) چاهكميزان پر شدن(Confluencyها، ابتدايي سلول  Bو آنتـيAهـاي منوكلونـال آنتـي بـادي روزانه

و تحليـل ون چندگانـه لگـاريتمي رگرسي برازش منحني اي، تك نمونهtآناليز آماري شامل آزمون. هاي خوني بودند گروه
. انجام شد12SPSSافزار هاي رشد توسط نرم عاملي منحني

�#+�� ��
 PLTو ABو مخلـوط (PLT) عصاره پلاكتي انـسان،(FCS) سرم جنين گاو،(AB)نسانـيا ABسـرم چهار ماده مغـذي

(ABP) هاي خـوني هاي گروه سرم هاي هيبريدومايي موشي توليدكننده آنتي جهت رشد سلولAوBمـورد ارزيـابي قـرار 
و با شاخص بر. مقايسه شدند RPMI 1640هاي رشد در محيط پايه گرفتند عبارت رشد به ترتيب نزوليبيشترين اثر مثبت

-ABP ،2-10%FCS ،3-10%ABP ،4-5%AB ،5-10%AB ،6-5%PLT ،7-20%ABP ،8-10%PLT ،9%5-1:بود از 
20%PLT ،10-ـ تيميدين  توسـط ايجـاد شـدهBو آنتـيAتيتـر آنتـي. گرديـد مـانع رشـد AB%20و تنها هيپوگزانتين

از10و5 در مقاديراه هيبريدوم  به ترتيب نزولي درصد10تاFCS 5 نسبت به (ABP)دوو مخلوط اين PLT ،AB درصد
. PLT ،2-10%PLT ،5%ABP،10%ABP ،10%AB ،3-5%AB%5-1: به صورت زير به دست آمد
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من FCSبه طور كلي و كمترين اثر در مرحله ثبات و مرگ  باشـد ها مـي حني رشد سلول داراي بيشترين اثر در شيب تكثير

و مخلوط ايـن ABسرم. رسد به نظر مي ها در شمارش پايين مناسب لذا جهت تكثير سلول دو در مقـادير، عصاره پلاكتي
و باعث طولاني شدن مرحله ثبات FCSمناسب داراي شيب كمتر تكثير نسبت به  اين(گردندميو كاهش شيب مرگ بوده

مي هاي بالا باعث مرگ سلول مواد در غلظت  كش بنابراين ممكن است جهت كشت سلول در سيستم).دشون ها تهاي ممتد
. مناسب باشند

. '!� هاي خوني، تحليل عاملي سرم انساني، كشت سلول، كينتيك رشد، گروه:�/ ' �
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.�%: ��( �	��7+78	 ������,��( ;*�, "� P��< �� ��

 ���� ���/��� ./�M K+BL $�:(FCS) "� ���+1, ��( ���, 

.�%�: =��9��� ����! / ���:� ��/��R ��� / *��@� -*�B��

K��(�'+: ���! ��� �! S���� �� T��! ��( F� "�+� *�B(.

�� G�( 6�����+U A�7U / �'!V: WU�X! K'��M �Y��� �,

 *+3�	FCS ��:� Z�H![-���! F�� "� -��\'�:� 6�/��R 

=����( ���� K�9 ����L ]�^��! -*��B��FCS )�1��U� 

�! ���M)�.(G+I	 �?�, ��+1, GB�9�FCS a�!��& �� �� "� 
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 ����8��C ����! $���:)6�� (G��%4L "� b��:� $���: /

���/9�� ��, G�( *B'1�� ���( h+�8! ����FCS G1���7! 

-*@ *��)���.(;# "� G( �L �� .�%: ��( ������! G�, "��+�

���/9�� ���1�� ��B! �, ��( h+8! G, ���� ���L/[;# ��, 

�(V� "� �� ���! K�� �	 S�*@ ;�!"��: G'�@�M �����	 ���

 S�U �� ;���� ;�< .�7'�� / S+���4� G�+I	 �'iBC G4+� ���

 .�%: j���� �, �� ;# �k�[��+%,�l ��	 S+�� ���l G1��7! ���! 
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 ��� �
���
G, ��" aU��! �� / ��, �,��	 j�� "� -*@ $���� Gi3�H! 

m*+:� $���� 
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 �/� �, *B��! �\%'d! �����4��� [o/N /[;*�@ �*+�:�

 �� ;�+:�,�O��D�GL�� �'���: ����M ���R� ��� /G;���4� 

+X!/�	�, ����/ K�+%d	 G�.����M G��< ��� ��! *����M .��

T�+78	 K�� ./� �/� G�: "� �-��\'�: *�@ �� .�^�8! /
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 �'�# *3�!A�'�# /B-/�M / =�?��� �(�@ "� ���< ���

 ;�< =�/>�*�*���M G+I	 .

P�.�%��: ����s! �����! :FCS ��� ������ ����IL "� 

� ���� �O@9q!�� -*O���� �� �&�: S+� / G+I	 ;��I	 -�E
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;�1�� �'(V� -��^&(PLT) %d! /n�AB /(ABP)PLT 
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 �'�# -*BB( *+3�	 $�: -/��M ��� ����< ����A/B����! 

u<�@ �, / *B'��M ���l �,��"�� G���� h+�8! �� *@� ���

�E�rRPMI *�*@ G1��7! .��, -*�@ =���!"# ���s! ���!

 b+(�	 / ��*C�� /��M K+�BL $��: a!��@ 2�%'d! ����
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$/*��X+� �'�# *3�! ���A��'�# /B�3���'! ��l� G�: ��, 

��+%� �� �,��, ��If ����JE;�9�+! ��:��, ��IL G���< 

F��f ;*@�� F�:V� �� /������/���'���: ���'!

 -��� ��( �'+	 �,��"�� �IL *�*@ .;�9+! F���f ;*@�� 

(Confluency) G��( ���:� F����f ���� vH��: "� �*��C�� 

.�%: h:�	 �! �� �� ��@ .��, G��"/� F��f ;*@ �� ;�9+!
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آن دهي چاهك نحوه امتياز:1دول شمارهج ها ها بر اساس ميزان پر شدن سطح
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از نمونه:1منحني شماره مغيها در محيطBو مولد آنتيA هاي مولد آنتي منحني رشد هيبريدوماي ، RPMI،HT،FCS10%يذي با مواد

PLT20% ،PLT10% ،PLT5% ،AB20% ،AB10% ،AB5% ،ABP20% ،ABP10% ،ABP5% بر حسب ميانگين درصد پر شدن 

 خانه در هر روز96اي پليتهكچاه
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$�: ��s! -��! ��If AB ���1��� (AB)[K+�BL $��: 

/�M(FCS)[;�1�� �'(V� -��^& (PLT) n�%d! /AB /

(ABP)PLT .�%: -*�BB( *�+3�	 ��@�! ���!/*��X+� ���

�'�# $�: -/�M ��� ���< ���A/B����l �,���"�� ����! 

u<�@ �, / *B'��M G��� h+8! �� *@� ����E�rRPMI 

*�*@ G1��7! .

;�!"# �� tG���4� F�	 K+ ���+! ]V'�<� "� ��(MD) 

F��f ;*@�� ��-/�M�� G, �X1� 2%'d! ���RPMI �� 

��C �Bi! 6GX	� ��+i! ;��B& G, ;��, ��� *�@� ��k� �*�B,

*@ -��\':� .

$/*����X+� ����( �� ���'�# *��3�! ����� A���'�# /B[

�%( K+ ��+! ]V'<�(MD) F���f ;*�@ �� ;�9+! �� ���

G4� -/�M �� *�@� K+ ���+! G�, �X1�� ���s! ����! ���

RPMI ���Bi! ]V'��<� ;����� �� ����*������ m�%ABP 

)��/�J=MD[rr�/r=p(��X�! K+ ��+! ]V'<� K��'�+,

)��X�! *�@� ��k� K��'�+,([HT)��/D=MD[r�J/r=p(

�� ���X�! K+ ����+! ]V'��<� K����'4( / *������ ;����� 

�r%AB)�D/��=MD[rr�/r=p(K+ ��+! ]V'<� ����� 

���Bi! ���\B! ���)*���@� ����, ����\B! ���k�(����, .�r%FCS 

)��/��=MD [rr�/r=p(	� �� X/ $/� G�r%PLT 

)��/�=MD [rrE/r=p(SI� GX	� ��*B'@�� ���l.

�'�# *3�! $/*��X+� �3�%: �l� G: j�4�! �� AG4� 

-/�M K+ ��+! ]V'<� ���Bi! 9�L G, *B'@�� ����r%PLT 

/HT ]V'<� G( �,��Bi! ���, .�%ABP )r�/�E=MD[

rr�/r=p(K��'��+, ���X�! K+ ���+! ]V'�<� /�r%PLT 

)J�/�D=MD[rr�/r=p(�Bi! ]V'<� K��'4( ��X�! ���

 *B'��@�� ��/�r%AB)JE/��=MD[rr�/r=p(]V'��<� 

�Bi! �\B! K+ ��+! ���)��\B! *@� �k� (G�, �X1��RPMI 

/ �����@�� �r%FCS)J�/��=MD [rr�/r=p(G����X	� ��

 $��If���M ���l .

��'�# *�3�! $/*���X+� �3�%�: �l� G: j�4�! �� B

�4� -/�M G��Bi! K+ ��+! ]V'<� ����� ��� G�, *����, ���

 9L�r%AB)r��/r=p[EJ/r�=MD(m���r%FCS 

)rr�/r=P[��/�E=MD(K+ �����+! ]V'���<� K��'����+,

���Bi! ���X�! ���/HT)r��/r=p[��/�=MD ( K����'4(

 K+ ��+! ]V'<�)*�@� ��X�! ��k� K���'4( (/ *B'�@�� ��

�%ABP)�/�D=MD/rr�/r=p($/� GX	� �����l�@�� .

'<� ��! �'+	 K+ ��+! ]V4�'�# ����7! j� A�'�# /B

�����@ ����	 -*�:������X+� h��$/* ��! �����3���� *�K
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�/� -x[-��4@x[9+�����

���

�'�# ���, h+8! �� �� ���G�, �X1� 2%'d! ��s! ���! �, �

'+	�%d! ��Bf n����'�# K��� �<��: ��: *����, �� ���

+8!�h�r%��%FCS ,�+	�	 ��� b����" ���l G, �3/9 G�,

 *���!# ����:� :�%PLT)J�/��=MD [r��/r=p([�r%

PLT [�r%AB [�%ABP [�r%ABP )��/DJ=MD[

rD�/r=p([�%AB )J�/�E=MD [r��/r=p(�'+	 /�'�# �

���, G, .���%(�B! ��� �:� .�%: ��( "� -*!# *3�! ���

�'�# A�'�# /Bd! ���s! ���! �� .��X%M ��, 2�%' ����

 ;�+��:�B+	�%M# ��(�*��U 6����C /� G��, G��}�,�! 9��!�l

 ���O�:/�(�! a�!�( ;�+:�B+	�%M# ��(�*U / ���O:/�(�!

 -*@ G1��7! �B8B! 6��C G,*��)-��4�@ �B8B!�.(��'�# 

A�, ��s! ���! "� F� |+� �� -*@ *+3�	 .�X%M 9!�l ���

O�� B��*� =B(�/ .�'�# B+�� �� -*�@ *��+3�	 |"� F��

.�X%M �, ��s! ���! ��� 9!�lO�� A��*� =B(�/ .

2�%'d! ��s! ���! "� -��\':� �+k�	 ;�9+! K++i	 �IL 

G��, �X1���RPMI"� �/� ���B8B! �"����, ;�+��:�M� 

�4'��� 3 G��M*Bf *�@ -��\':� .��� ����, a7'1�! ��+s'!

 h+��8! �� F����f ;*��@ ���� ;�9��+! .�%�:RPMI ���:� 

(Independent Variable) F���f ;*@ �� ;�9+! /��, ���

 ;��4� ����, G'1�,�/ �����+s'! ;��B& G, � �� ��s! ���!

-*@ G'��M �Y� �� .�%: �:�(Dependent Variables).

�/� �� �B8B! �"��, �+:�M� �4'���� 3 G���M*Bf ;[
�R��+s'! �, a7'1! �+s'! c�'�! p�����/ ���, G'1,�/ ��

 .�%: �� m�:� �', ��B& G,a7'1�! ��+s'! �+k��	 b���R ;

�! G'��M �Y� �� G'1,�/ ����+s'! �, -*@ ���*��':� / ��@ 

B��:� G'1�,�/ �����+s'! �� a7'1! �+s'! �+k�	 b��R .

b��R �*�l ��', ��, ;# ��\B! ��� ��X�! ��!V& / T�%H!

GX	� ;�!"# �� G( ��s! ���! �k� ;�9+! �*B,tG��4� F	 ��

���*� �7,�H! [*@ -*���! .�3�%!��& a�+%8	 ;��!"# "� ��

 ;�9�+! *�@� u<��@ G�( *����M ud�! / *@ -��\':�

 ��! a!��@ �� a�!�& G�: ��	 F� F��f ;*@�� ���@ .��

*�@ -*����! �%!�& a+%8	 �� a!�& F� h7� G( �il��![
�R/�', GX	� K++i	 �IL �*B,[��k� ;�9�+! -��\'�:� ����! 

*B'��M ���l)GX	� �, G( 8	 �� -*@ -*���! �*B, �%!�& a+%

 /tG��4� F	 S� �� ���� ����< .( =+�, -*����! gl��! ��

 9L F� "��b��R "� [BGX	� K++i	 �IL ��k� ;�9+! �*B,

 ����'� ��, G( *@ -��\':�tG���4� F�	 a�+%8	 ����'� / ��

S� �%!�& ���� ����< .

�( �� ���X+� ��$/* ���'�# *3�! �� A�'�# /B���'� 

G�, ;�+�:�M� �%( ���" Z��@ *�!# ��:� G�, :�%ABP 

)E�/�r=B[rrr�/r=sig t(��'�+,�R K��*@� �+k�	 b��

/�r%AB)��/�=B[rrr�/r=sig t ( �+k�	 b��R K��'4(

� �� *@� ���, ��� /�r%FCS)r�/�r=B[rrr�/r=sig t (

 $/� GX	� ���@�� ���l.

��'�# *3�! $/*��X+� �l� G: j�4�! ��A[�%ABP  

)�D/��=B[rrr�/r=sig t (�	 b��R K��'�+,k+��@�*/

�r %AB)E�/�=B[r�/r=sig t (K��'4(�+k�	 b��R *@� 

 منحني

از نمونه:2شماره منحني و حداكثر تيتر منحنياي +4 حداكثر تيتر

ماكروسكوپي بـه روش آگلوتيناسـيون در لولـه مـشاهده شـده در

و1A،2A،B2Aبـا گلبـول قرمـزAرويي هيبريدوم مولد آنتي مايع

ي بـا مـواديها در محيطBهاي قرمز با گلبولBهيبريدوم مولد آنتي

.مغذي مختلف

/ *����� ;���� ���r%FCS)rJ/��=B[rrr�/r=sig t ( ��

 $��If GX	����M ���l.

��'�# *�3�! $/*���X+� ��l� G�: j�4�! �� B[�r%

FCS /�%ABP)��/��=B[rrr�/r=sig t ( K��'����+,

��R�	 b�@� �+k� ��� / *�r%AB)�J/�=B[r��/r=sig t 

�, Bi!���(*���� �� �+k�	 b��R K��'4( .

IL �++i	 ���B8B! aU��! �, 2%'d! ��s! ���! �k� K

A1 

AB10 AB5 ABP10ABP5 FCS
5-10

P10 P5

 

rr/r

rr/�rr

rr/�rr

rr/Drr

rr/�rr

rr/�rr

rr/Err

���

��E

���

��E

���

��� ���

D�
�E

D�
�E �

D�
�E

SUPPLEMENTS 
TITRE_MACROSC
OPIC
SUPPLEMENTS 
TITRE_MACROSC
OPIC_MACROSCO
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K�9 ��L ��� *@� / /�M K+BL $�:;�!�/� �3�%: ��� �'(� ��N0! *48! *+:;���O4� /

���

.�%: *@� F��f ;*@ �� ;�9+! b1U �, �� ��[a+%8	 "� 

*@ -��\':� �%!�&)*@� F+'B+( a+%8	 .(

�%!�& a+%8	 �� ���9L G:�%!��& G�: ���[9�L ��� �

"��� a!��@ .�%�: *�@� ��B8B! a�U��! "� ��O� -*B��4�

"�+�O	""�� ["6�Xk ""�� /"��! "�!*@�, .�%!�& a+%8	 ��

 9L F� [��9L /��*�@� $/� / ./� "��� b�+(�	 -*B��4� 

9L / 6�Xk � �+�O	 �Bi���:� ��! "�� -*B��4� � �� .

"��Ascending b+�@ ��+�O	 �� ��B8B! [G�%U�! -*�B��4� 

��(�*U G, ;*+:� �&�: *@�, �'�+, Gf �� / �:� *@�

 -��	�( ;# ;��!" / �'�+, *@� "��� p�O& ��, / ��:� ��	

Stationary ��, .�%: G( �:� ���!" 6*! -*B��4� 6�Xk �� 

�! -*�" h+8! �� ;# G, F��9� �� ��(�*U *@� ��� / *��!

 -*�" ;�!" K�� *@�, �'�+, "�� K�� Gf��:� �'��+, ;*��! .

"��Descending ��! �� [.�%�: ��! �&�: �� b+@ ���

 .�%�: *�@�, �'��+, G�f ��� / �:� h+8! �� ��	�/" ���

�! *��+! ./ ���4�@ �Bi� �@���: G%U�! G: K�� *B�#�,

 -*��" 6*! K+�i! �� ���( h+�8! ��� �� .�%�: ;*���!

�! �"�: .����! �+k��	 u<��@ ;��B& G, �%!�& a+%8	 "� �!

��s! *��@� "� G��%U�! ���� �� 2��%'d! ��)*��@� F��+'B+( (

.�%: S���4� -��\':� 2%'d! ���.

+%8	 �� �%!�& a��B8B! ����*@� ��)-��4@ �B8B!

��K+ ��+! Anti B /Anti A ;*�@�� ;�9�+! b1�U ��, 

"/� �� �� F��f ($/*��X+� ��'�# *3�! ��� A��'�# /B

9L /��a!�& �� (Component) �! ��! -*�� 2�3� m���@ �

9L �-��4@ a!�& ���"�� /� j�4�! -*B��4� 6�Xk / �+�O	

 �:� *@� �B8B! G�( ;# �� �%ABP)��E/r�(G�X	� ��

��Xk / ���+�O	 "���� /� j���4�! ./��6�/�r%AB)��J/r(

��'4( ������+! K��� �� ;�9 ��� 9�L K�*����, /�r%FCS 

)r�J/r�(m���M ���l S��@ GX�	� ��o�9L�-��4@�

���! *��@� ���B8B! ����! "���� -*��B��4� *��@�,G��( �r%

AB)���/r(� ./� GX	� ����! "����[�r%FCS)���/r(

X	� ���/ $/� G�r%ABP)J��/r(�� ��! ;�9+! K��'4(

*���� ;��� .

*@� �B8B! �%!�& a+%8	 "� -*!# �:� G,G: j�4�! 

��'�# *�3�! $/*��X+� �l�A9�L /����! ;���� �� ���*.

23��9L�-��4@ ��+�O	 �� �6�Xk G(�%PLT)�E�/r�(

./� GX	� ��[�%ABP)���/r�($/� G�X	� ��[�r%FCS 

)r�J/r(/ S����� G���X	� �� �r%AB)���/r(G���X	� ��

 m��:� �<# �� S��"�/� o�9�L �� �-��4�@ ����! ��� 

�r %AB)���/r(����! "���� ;�9��+! ��(�*��U ������r%

FCS)�E�/r(�/ $/� G���X	� ��r%ABP)J��/r(�����

�:� ��! "�� ;�9+! al�*U.

*@� �B8B! �%!�& a+%8	 �� "� -*!# �:� G,j��4�!

 �'�# *3�! $/*��X+� �l� G:B9L G:�*�*�@ ����:�B@ :

23� 9L ��-��4@ �o [�+�O	 "�� �� �9L�-��4@ �"��� �� 

P / ��!�9L�-��4@ D6�Xk "�� �� .23� �9L �� ����� 

���+�O	 "�����r%FCS)D�E/r�(G��X	� K��	?���, [�%AB 

)���/r($/� GX	�[RPMI)���/r(/ S��"��� G�X	� �r%

AB)���/r(��! ���� �� S��"�/� �� �<# GX	� o m*B�@�,�

9L ���D6��Xk "��� ��� [�r%PLT)�Dr/r�(./� G�X	�[

�r %PLT)��r/r�($/� G��X	�[�%PLT)�Dr/r�(G��X	�

$���:[�r%FCS)Dr�/r(S���� G��X	�[�r%AB)D�r/r(

/ S��"�� GX	�RPMI)D��/r(P m*���� �� S��"�/� GX	��

9L ������! "�� �� �r%AB)�r�/r(./� G�X	�[RPMI 

)���/r($/� G��X	�[�r%FCS)��r/r($����If G��X	�[�%

ABP /�%PLT)J��/r(/ S�� GX	��r%AB)J��/r(

*���� �� �<# GX	�.

*@� �B8B! �%!�& a+%8	 "� -*�!# �:� G, ./� ��l� 

��'�# *3�! $/*��X+� ��(A9�L /� ����� .2�3��9�L �

-��4@��+�O	 "�� �� �;# �� G�( 6��Xk �r%AB)J��/r(

;�9��+! K��	?���,[�r%FCS)J�r/r(/ $����If G��X	� ��

�r%AB )���/r(9�L ��<# GX	� �����+�O	 �����l 6��Xk 

o m*�����9L�-��4@ ����! "�� �� ;# �� G�( �r%AB 

)J�r/r(��;�9��+! K��	?��,[RPMI)DE�/r(/�r%FCS 

)���/r(/ $����: / $/� G���X	� �� b���+	�	 G���,�%PLT 

)�D�/r�(X	� ���<# G��K�� �L�9�������'4( ��;�9�+! K

��! *���� ���l.

*�@� ����B8B! ��%!�& a�+%8	 �� "� -*�!# ��:� G�, 

X+� $/� �l� �'�# *3�! $/*�� A9L G: �m*����M ud�! 

2��3��9��L �-��4��@ D;# �� G��( ���+�O	 ���� �r%FCS 

)�J�/r�(./� GX	� ��[�r%AB)�rr/r�($/� G�X	� ��[

�r %AB)��D/r(GX	� �� / S��"����r%PLT)���/r(
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�/� -x[-��4@x[9+�����

���

�! �<# �� S��"�/� GX	� �� o m*B@�,�9L�-��4@ �"�� �� 

;# �� G�( 6�Xk�%PLT)�D�/r�(./� G�X	� ����� [�%

ABP)�DD/r�($/� GX	�[�r%ABP / S��"�� GX	� �r%

FCS)�DJ/r(��! �<# �� S��"�/� GX	� P m*B�@�,�9�L �

-��4@�;# �� G�( ���! "�� �� HT)��D/r�(./� G�X	�[

RPMI)�J�/r�($/� G���X	�[�r%AB)��J/r�(G���X	�

$�:[�r%FCS)�E�/r($���If GX	�[�%ABP)�Jr/r(

/ S��"�� G�X	��r%PLT�! ���� �� S��"�/� GX	� *B@�,.

�'�# *3�! $/*��X+� $�: �l� �%!�& a+%8	 A9L G: �

�! ;��� �� 23� *���9L�-��4@ D�+�O	 "�� �� ;# �� G( 

�r %FCS)��J/r(./� G��X	�/�%ABP)�ED/r�(G��X	�

 ��� �� �<# *@�, �! �o m�9L �� ���4@ -�6��Xk "��� ��� 

�%PLT)�J�/r�(��/ ./� G���X	��r%PLT)��D/r�(

[�:� $/� GX	� ���r%FCS)��D/r(/ S��"��� GX	� ��

�r %PLT)���/r(P m*������ �����l ���<# G��X	� ���9��L �

-��4��@�;# �� G��( ����! ���� HT)�J�/r�(/�r%AB 

)��E/r�(*����� ����l $/� / ./� GX	� �� b+	�	 G,[�r%

FCS)Er�/r(/ S'�\� GX	� ���%AB)J��/r(G�X	� ��

*B'1� �<# �� S��"�/�.

*�3�! $/*���X+� ./� ��l� *�@� �B8B! �%!�& a+%8	 

�'�# B9+� 9L G:��! ;��� �� 23� m*���9L�-��4�@ �

;# �� G( �+�O	 ���%AB)J�r/r(./� GX	� ��[�%ABP 

)J�J/r($/� GX	� ��[�r%FCS)J��/r($��If GX	� ��[

RPMI)rE�/r(/ S��"�� GX	� ���r%AB)DEE/r�(��

o m*���� ���l S��"�/� GX	��9L�-��4@ �6��Xk ��� G�( 

�r %PLT)��D/r�(./� G��X	�[�r%PLT)��r/r(G��X	�

$/�[�r%FCS)��E/r(S���@ G��X	�[�r%AB)EDJ/r(

/ S��"�� GX	�RPMI)�E�/r(�� S��"�/� GX	�m*���� P�

9L�-��4@ D;# �� G�( ���! �� �r%AB)ED�/r(G�X	�

./�[�r%PLT)�E�/r($/� G����X	�[�r%FCS)r�J/r(

/ S��I� G��X	��r%ABP)���/r�(���� �� S����"�/� G��X	�

�! *B@�,.

a+%8	 �� *�3�! $/*��X+� $/� �l� *@� �B8B! �%!�&

�'�# B9L G:�23� m*@ ���� �l� �9�L ��@-��4���� 

;# �� G��( ���+�O	�r%ABP)J��/r(./� G��X	�[�%AB 

)J�D/r($/� G��X	�[�r%FCS)JD�/r($���: G��X	�[HT 

)��E/r�(/ S��"����� G���X	��r%PLT)�DD/r�(G���X	�

 o m*���� �� S��"�/��9L�-��4@ D;# �� G( 6�Xk �� �%

PLT)��r/r(./� G���X	�[�r%PLT)��r/r($/� G���X	�[

�r %FCS )��J/r(S�@ GX	�[HT)���/r(S��"�� GX	�

 /�r%AB)���/r(����"�/� G��X	��m*������ �� SP�9��L �

-��4@�;# �� G�( ���! �� �r%AB)�D�/r(./� G�X	�[

RPMI)E��/r($/� G��X	�[�r%FCSS'���� G��X	� [�r%

PLT)D�D/r�(/ S��"��� GX	��%PLT)E�r/r�(G�X	�

*���� �� S��"�/�.

K+Bf S� $��: ��l� *�@� ��B8B! �%!��& a+%8	 ��

 ��'�# *3�! $/*��X+� B�9�L /�2�3� m*�@ ����� �9�L �

-��4@�;# �� G( 6�Xk ��+�O	 �� �%ABP)���/r(G�X	�

./�[�%AB)�DD/r�($/� G����X	�[�r%FCS)EED/r�(

S�B� GX	�[�r%PLT [�r%PLT /�%PLT)JD�/r(GX	�

 o m*���� �� �<#�9L�@-��4����! ��� G�( �r%FCS 

)E��/r([./� G��X	��r%ABP $/� G��X	� �r%PLT [�r%

PLT [�%PLT)�Jr/r(/ �����<# a����Xl�! G����X	��%

ABP)���/r(���! ���� �� �<# G�X	� *B@�,.

��� 
���9M ��� ��L�! �� *�@� ��s! ���! ��L/ �, �BX!

�(V� �! ;��B& $�: / �� .�%�: G�, b+�:# G( *���� ����

��(V� .�^	� / g4�	 W&�, ���< A/�& .�+%	/*�� �� ���

 ;5�'+! ;��( ��"# / a8! �! ���� a�!��& �, -��4� G( ���M

 .�%�: ���+�O	 W�&�, ���4��:V� *�@� b+��:# S+!��	 / ����

�! ��@)J.(��(V� S�( ;�9�+! �, �4:V� "� -*@ G+I	 $�:

(Platelet Poor Plasma) G�, �X1� �4( ��+1, ��5�'+! �k� 

�(V� "� �Bt ��4:V� "� -*@ G+I	 $�: �, �'(V� -��^&

 �! �Y� G, / ���� �3�4i! $�: �� 9�+� h+8! S+1%( G( *:�

 �+�O	 a!�& ��4� ;��f *�@�, ��'(V� ���B! ��+�O	 a�!��& 

*����)���J.(�! ��" ���! �/�U �'(V� -��^& *�@�, :��

@� ���+	�( ���!*��(V� "� T'��! )Da �rr(G�, $/��7!

 [c��< $�+%	/*��� ��, *@� �k� �, 6���U / *+:�������! 

-*��BB( G!��\1�����	 *��@� a��!��& GX��@ �����+�#TGFs 

(transforming growth factors))KDa�� (-*���+M ��, G(

TGFs �4� �,�l� $�� ��M# �� ���%( ����� W&�, �3/ *BB(
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K�9 ��L ��� *@� / /�M K+BL $�:;�!�/� �3�%: ��� �'(� ��N0! *48! *+:;���O4� /

���

.�%: h:�	 6�� ���NRK ��! G!��\1���	 �+t /B��

ARK �![*���M D���(V� "� T'��! ���+	�( *@� a!��& 

PDGF (platelet derived growth factor))KDaDE�D�(

.�%�: �, *@� �k� �, *�+��%q�� ��:V,/�X+� / .��+%M ����

%���& [;�1�������C G���X+� []������! �:V,/�DTD/��

TGFb S� �! K+Bf ��'(V� *�@� a!��& / K+3�1�� "� ;��	

 h+8! �� & G, $�: *l�� ��� ���( -��\':� *@� a!��& ;��B.

*�@� a�!��& [K+3�1�� a!�@ �!�: *@� a!��& "� ���*i	

 [��'(V� *�@� a�!��& [�3��+%'+�� *@� a!�& [�B+3�1�� GX@

 K�*!�	�!�: / K��\1���	C�! *B@�,)�J���[�r.(

�! ;��� �! ���'� �%( ��} G,*��FCS K��'��+, ����� 

/ �+�O	 b+@ �� �k� G�%U�! �� ��k� K���'4( / ��! b+@ 

.�%: *@� �B8B! 6�Xk �:� �� ..�%�: �+�O	 �IL ��3 ���

 +��� ���4@ ��K�! �Y� G, b:�B! *:� .$�:AB -��^& [

K��� n�%d! / �'(V� b+�@ ����� b�:�B! �����7! �� /� 

G�, �X1�� �+�O	 �'4(FCS ;*�@ ��?��} W�&�, / -���, 

�B8B! ���! b+@ =��( / 6�Xk G%U�! .�%�: *�@� ����

�! *���M)�Y%t �� ���! K�� .�%: ��! W&�, ?�, ��� ��

�! *��@ .(�� .�%�: ���( ��IL ��:� K�O4! K���,�B,

S'1+: -*��" ;�!" 6*! G( ��( *'4! ��� ��*�i	 / ;���,

.�%: *B@�, b:�B! *���� ��'�+, �+4�� -*�" ��� .

G'��� �! ;��� �! ��� $��: [��'(V� -��^& G( *�� AB 

�X1�� ��� a!�( �B�9 ��L ������	 /� K�� n�%d! / ���1��

FCS ;�!�/� ���, �� *���� ��! ���!/*��X+� ���)K�� �k�

 K�9 ���L ���!FCS h�:�	 �� �� �3�%�: -�� =�@ ��, 

-*@ �:��, G3�7! K�� ;�\30! G'��� � �:� -*�� w�f ��� .(

��: h�:�	 T�+78	 K��� ����'� -*BB( *+��	 / G,��! ���'� ��

 -*�@ ���9�M 9+� K+778! G�%4L "� ��:� :*�@� a�!��&

 .�%�: �+�O	 W&�, �'(V� K+�BL �'�:V,�+':� GX�@ ����

 �+:/�*B( [;�1�� ����%( ������ =��9��� [/�M a^\! ���

.�%: / �3��+%'+�� ������!�	 / ;�1��� GB+�: ����!�	 ���

 �+�O	 [;�1�� �!��/9!)G�, )�1�U ��'(V� *�@� ��'(���

6�����U (.�%��: G!��\1�����	 �����DTD)/����/ ���, 

K+4+:)Simian(�!*���M)����r.($/*��X+�DWuT G�( 

3 G+%&B�+:�\T�'�# �! v@�	 ���, *B([���E�rRPMI 

�, -��4��%-*@ ��( ���1�� $�: �:�)��.(

�Y%t �� �'(V� *@� a!��& *�@� ��I! W&�, ?�, ���

.�%: �! �� ;�Bf *���M ?�, ����7! G(�PDGF ���I! W&�, 

.�%��: *��@� =+��� ����� ���, -*��@ F����8	 �����< "���:

��/�'���K+'� �!K+���� �����7! ��3/ *��@ o��%H! ��k� ��	

��/�'���K+'� �! *�*�	 �� *BB(..�%: �, ���I! �k� K�� ���

 ����7! �� / *+:� / 6���U �, c�< .�+%	/*���r%-��^&

 *@ g�� 6���U �, �'(V�)�E[J.(��I! �k� -*@ ���9M �

�:� ��I�! 9+� �! ���'� �� �'(V� -��^& �?�, ����7! ��

;�Bf G(�r%PLT .�%: j���� *@� ��I! W&�, ����! ����

 *@ =��!"# .$�: ���I! �k� �3/AB �Y%t �� �����r%

G, �X1� �'U G(RPMI �! ��I! �� �+�O	 �! *B( ��	 *����	

 $��: K��� G�( *�@�, �%& K�� G, ��/*U "� ��� ��4�:V� 

�(V� �, �/��! G'@�M ����	 ��� -*�!# �:� G,�� / *���

 �(V� �, 6�/��! .�} .�����M G�+%d	 ��%& G�, �� �����

 ;# ;5�'+! ;�9+! �'(V� $�: "� �'�+, ��AB �:� �3�4i! 

$�: gl�/ �� /AB ��! ��'(V� -��^& "� �Bt *B�@�, .��!

 S���O� .�i� �+t 6���U �, �� �'(V� -��^& $��: �!�AB 

��, G�( S����� 6����U ;��4%q4( ;���( .��i� �+t ���, ��

 ��(V� ���I! �k� ;��4� .�i� �+t ���9M 6����U ��, ���

 ���*� �7,�H! .��Y%t �� $��: �:� KO4! ��3 ?��, ����[

*@ .�i� �� 6���U G, $/�7! ���I! ���!-6����U ��k� �� 

*@�, G'@�� .��:� G�, ����'� �� ��Y%t [-*�!# K+���� ���� 

$�: �, �'(V� -��^& n�%d!AB *U �� FCS / ��'I, ��� 

$�: �� �'(V� -��^& "�AB *���@ G( �:� �'I, ���IB	 G, 

G�, )�1U �'(V� *@� a!��& j���� a4O! ���U �%& G,

$��: ;��( .�i� �+t K+U �� G( *@�, 6���UAB K+�, "� 

G'�� ��+t 6���U �, G( �'(V� -��^& ;��( G��R� �, �!� *��

-*�� .�i� �! K�9 ��L �:� *���M)��.(

��! K+B�4� -*� ->�/ G, K�*+4+	 � K+'��9M�q+� G( *@ 

,�.�%: �/� ������!/*��X+� ����k� ��X1� ��+�O	 ��G,

RPMI�! G( ���� G,��! 6�i3�H! �� ���'� �+1\	 �� *���	 

*@�, �Y�*! .

.�%: *@� F+'B+( �%!�& a+%8	 �� ud�! �� G�( *@

 $�: [�'(V� -��^&AB K��� n��%d! �� ���1�� W�&�, /�

 �! ��! "�� =��( / 6�Xk "�� =��9�� �, G( *��@�*�R �k

 ���� ��7,�H! -*�@ ���9M �"�'���# .-*����! ����} "�
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�/� -x[-��4@x[9+�����

��	

�! G( ��@FCS ��+�O	 "��� �� .�%�: *@� �, �*�*@ �k� 

�!� ���� ����� / -�	�( 6�Xk "�� �:� g��: ��! "�� G(��,

 �� .�%: ��7, =��( ���9MFCS �/�U h+8! G, �X1� 

�+@ "� T'�! ���!(Whey) �! ;��� / ���� �7,�H! ����*

FCS ,��( ����;���4� ;��%( *�B��! .�%: K+��� ��*i	 �

�:� b:�B!);�Bf �! ;��� �! Gi3�H! G( *�� .(

�'�# ;�+:��'+	 GL�	 a,�l ���'� A�'�# /B��:� G�, 

�� -*!# $�: / �'(V� -��^& AB �X1� /� K�� n�%d! /

G,FCS K��� ���7, ;�9�+! =��9��� ����'� ��, ��:� KO4! 

.�%: *�@�, v+�R�	 a�,�l ��/*�U ��	 ����! K��� �� ��� .

���9M �! ;�+, �� �X+� ��+�O	 G�( *���� �� ��@�! ��!/*��

 �+��@ "� T'���! �����! *��B��! FCS ���7, ;�9��+! ���!� ���:� 

(viability) ���! �� '�! �'�+, �+@ "� T"�FCS ��! *�@�, .

�'�# *+3�	 ;�9+! �+�@ "� T'�! ���! �� ���,�r%"� �'��+,

FCS �:� )��.(����� ��(V� "� T'��! *�@� �����'(��

 .�%�: �/� ��, �"��'���# *R �M>�/ K+�, F1��� ����

-�I! �! ;*, P��< �� ;�1�� ��� *B@�,)��.(

� G,�! �Y SI! .�%: ��7, �\U *:� 	*@� �&�: "� �

;# �'�# *+3�	 �IL �:� ���,)�J.(

;# "� $�: [�'(V� -��^& G( �LAB K��� n�%d! �� /�

���! "�� =��( / 6�Xk "�� =��9�� �, �� .�%: ��7, ;�9+!

 �! ?�, �'�+, .�^8! *+3�	 ���, *��@ *��,[�'�# ���, ����

 S'1+: �� .���%(�B! ��b�:�B! .�%�: *�'4! ���( ���	 

*B@�, .�! ;��� �! ���'� ��! ��'(V� -��^�& *�� �� *����	

 ��+M ���l -��\':� ���! $�: ;/*, h+8! ..�%�: *���, ��!�

 .��'B( �3��4'U� 6��++s	 �	 ��@ ��( ;# �, ��'�+, 6*!

*��@)�'�# ;�+:��'+	 ���'� A�'�# /B.( 

�B�9 ����L W��8, ��FCS G��( ����f ����, b��l��! *����, 

17	 ;�!" =��9�� S��U =��9�� / ��( ��#��( =��( [S+

 /�X+� *+��%q�� .�%:,��"��� $��: �, ��( �� ;�1�� �:V

 /��M(newborn bovine) G3��:�M $��: [(bovine calf) /

K+�BL $��: �B�9 ���L �� G( *B'1� �	?V'<� b:� $�:

 -*@ ����� /�M *�� .�� /��M K+�BL $��: �B�9 ���L �� ���3

 �IL ����M �� ��X4( gl��! *���, ;�1�� �:V,/�X+� ��( 

��4� ��'�+, GL�	)Dr.(

��,�	 *����M"�: $���� ;/*, Gi3�H! K�� G( �@�� GL� 

.�%: ����7! ;��4� n�%d! h:�	 *�*L h+8! �, ��FCS 

G'��M 6��C -*@ ;��B& ��s! ���! �, ��:� .K�O4! ���3

.�%: ���M"�: $���� �, ��'I, ���'� �:� *�# �:� G, �� .

6��Xk "�� �� .�%: �+iR/ G, �'4( G,��! 6�i3�H! �� 

��:� -*�@ G�L�	 aU��! K�� �, ��s! ���! �k� / ��! ��

 � G( ��fb%t *�+4+	 �@���, ;�9+! ��BX! �, ��� ��*����� K

-*@ $���� �4'��� 3 �+�O	 "�� *��)�D(.

��*i	 / ��( h+8! S( S�U �� -��: �/� �! Gi3�H!

 , .�%: K+�����, h+8! {��i	 ;/* .�%!��& a+%8	 �� 3�

 *�@� a�U��! / F�+'B+( �� 2�%'d! ���! �k� �:��, ���,

.�%: ��! ��IB��+� ��R��� .*! F� ;��B& G, �� ����M ."�

;# �/*U �� G( �L�r%��(V� "� ����, -*�@ G�+I	 ����

 �B+3�, ]��^![����	 �! G'@�M *���@ .��7'�� ;�!"��: �� 

"� -��\':� ;�O!� ;�< ���s! ����! *�+3�	 ����, g�XB! K�� 

�! ��L�! .�%: ��( *@�,)D�(.

����� ���� 
G+I	 K�FCS =�?��� �(��@ �� ;# K�9 ��L ���! /

;�< =�/>� /���3 ��:� -*+�:� $����� G�, ��+7��! ��,

�! �'iB�C .�^�8! ;��B& G, ���! K�� G+I	 �� ;# "� ;��	

��4� -��\':�.

�%( ��} G,FCS , ����� / ��+�O	 b+�@ �� �k� K��'�+

 .�%�: *�@� �B8B! 6�Xk G%U�! �� �k� K��'4( / ��! ���

 �+�O	 �IL ��3 �:� .�%: G�, b:�B! K+��� ���4@ �� ��

 �! �Y� *:� .$�:AB �� /� K�� n�%d! / �'(V� -��^& [

G, �X1� �+�O	 �'4( b+@ ����� b:�B! ����7!FCS -���, 

6�Xk G%U�! ;*@ ��?�} W&�, /! b+@ =��( /�����

�! *���M)�Y%t �� ���! K�� .�%: ��! W&�, ?�, ��� ��

�! *��@ .(,�B,��O4! K����:� K�IL ���� .�%: ��( �

S'1+: *B@�, b:�B! ��( *'4! ��� .

�B8B! �%!�& a+%8	 �! *@� ��� ��� 3� ;��B& G, *���	

:��,��@� F+'B+( ����%: *���.���l -��\'�:� ����! ��� ��

��+M.

������� 
 ���  
����� $V��t ���R�*48! ;�����l# "� G��3�7! ;�M*B1 ����+�

 S���< / �*Xi	 *48! [�*�B! K18! �'(�[�B!�� ��B+! ���
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K�9 ��L ��� *@� / /�M K+BL $�:;�!�/� �3�%: ��� �'(� ��N0! *48! *+:;���O4� /

��


=�?��� �(�@ ;���O4� [;��<� *���/�! / �t�*3� 6���:

 ;��< .��7'�� -�� ��� �� ����d'�� S��< / ;�< =�/>� /

�! �����*l ;��I	 *B��4� .
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Abstract 
Background and Objectives 
Providing fetal calf serum (FCS) alternatives as cell culture supplements is an important field 
of research to compensate for the FCS supply shortage.This study focused on  preparation of 
fetal calf serum alternatives and their effects on growth and secretion of hybridoma cell lines. 

Materials and Methods 
Outdated human platelet units undergo extraction for its growth factors to be obtained. Human 
AB blood group plasma was also converted to serum and its growth effect was compared to 
FCS, hypoxanthine-thymidine (HT) and RPMI1640 as cell culture media and supplement. Cell 
growth indices were preliminary counting of cells , confluency as surface area of plates filled 
with cells, and titration of monoclonal anti-A and anti-B blood group antibodies collected from 
cultured mouse hybridoma cells. Statistical analysis including one sample t-test, logarithmic 
multiple regression curve fit, and factor analysis was done by SPSS v12 software. 
 
Results 
The four nutritional supplements of (1) human serum AB (AB), (2) human platelet extract 
(PLT), (3) equal mixture of AB & PLT (ABP), and (4) fetal calf serum as cell culture were 
examined on mouse hybridoma anti-A and anti-B monoclonal antibody producer cell lines for 
cell growth indices and compared with the same indices on RPMI1640 media. The growth-
stimulating effects in descending order of values were (1) ABP5% , (2) FCS10% , (3) 
ABP10% , (4) AB5% , (5) AB10% , (6) PLT5% , (7) ABP20% , (8) PLT10% , (9) PLT20%, 
and (10)HT; but AB20% inhibited growth of mentioned hybridoma cell lines. The titer of anti-
A and anti-B monoclonal antibodies produced by cultured hybridoma on 5 and 10 percent 
concentration of AB , PLT and ABP compared to FCS5-10% at descending order were (1) 
PLT5%, (2) PLT10% , ABP5% , ABP10% , AB10%, and (3) AB5%.  
 
Conclusions 
In general FCS had the following effects on curves of cell growth: (1) the highest increase on 
slope of multiplication (ascending) phase, (2) the highest increase on slope of death 
(descending) phase, and (3) the lowest duration of stationary phase. Then, FCS can be 
appropriate for growth of cells at initial low cell count. Human serum AB, human platelet 
extract, and equal mixture of both at optimum concentrations (these supplements at high 
concentrations killed cells) compared to FCS showed (1) decreased slope of  multiplication 
phase, (2) decreased slope of death phase, and (3)  increased duration of stationary phase. 
Thus, AB and PLT may be suitable for continuous cell culture systems in which cell survival 
during longer times is required. Factor analysis was introduced as a model to evaluate kinetics 
of cell growth at different supplements.  
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