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Remark: All photos in part II (Cell based virus propagation) are taken from laboratory work in MEGBI, 

Ras Nhache, Lebanon. 

  لبنان-  في رأس نحاش MEGBIر جميع الصور المصورة بالكاميرا اخذت من العمل في مختب : م حظة
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I.I.I.I.    Egg Based Influenza Virus PropagationEgg Based Influenza Virus PropagationEgg Based Influenza Virus PropagationEgg Based Influenza Virus Propagation                                    
     عن طريق البيض عن طريق البيض عن طريق البيض عن طريق البيضات الانفلوينزاات الانفلوينزاات الانفلوينزاات الانفلوينزافيروسفيروسفيروسفيروس    بتكبيربتكبيربتكبيربتكبير    لعمللعمللعمللعملاااا



  عن طريق البيضفيروسات ا"نفلوينزا بتكبير  العمل :فنون لتصنيع اللقاح

 

6 

1111 General remarks on working on egg based virus General remarks on working on egg based virus General remarks on working on egg based virus General remarks on working on egg based virus 
propagapropagapropagapropagationtiontiontion / / / /      عن طريق البيض عن طريق البيض عن طريق البيض عن طريق البيضالفيروسالفيروسالفيروسالفيروس    بتكبيربتكبيربتكبيربتكبير    للعملللعملللعملللعمل    عامةعامةعامةعامة    ملاحظاتملاحظاتملاحظاتملاحظات

Chickens are susceptible to many infectious 

diseases. One of the most important of these is the 

viral disease known as influenza which is caused for 

examples by the actural H1N1 virus. For this 

reasons viruses can be propagated will in chicken 

eggs for vaccine production purpose. 

Eggs for our work can be purchase from normal 

chicken farms.the eggs must be 9-10 days old when 

purchased. 

Then the virus probe is inoculated into the eggs 

where the virus is propagated while the eggs are 

incubated. The work must be done under very 

clean circumstances and atmosphere to prevent 

contamination.  

Testing the actual state of the eggs is done by 

candling.  

 ������ �� �	�
�� �
 ��
� ������

�	�
��. �� ����
�� ������ ��� ��� ���

 ����   !"#	 $��� �%&�'(&)� ���

..H1N1 .  �"-. �//-0 !"#�� ��1

��2(�� 3�4'�� ��2&) 56"�� 7 ���(��.  

 �/'8
� !9�/��� :4'�� 56"�� ;��< �//-0

�8= 3���2	 >� !? � ������ �=@%� �� �

 ��9B10D�	� . 

 E 56"�� 7 FG�	 ��"-. H���� ���(��

�/G�I� 7 56"�� FJ& . K'= �L��M� !?

N�'2�� F/� O8
�� >�-�.  

1111....1111 Basic laboratory skillsBasic laboratory skillsBasic laboratory skillsBasic laboratory skills /  /  /  / الأساسية الأساسية الأساسية الأساسيةيةيةيةيةمھارات المخبرمھارات المخبرمھارات المخبرمھارات المخبرالالالال     

Laboratory staff should be familiar with and have 

practiced the following skills prior to the 

commencement of H1N1 disease vaccine production - 

this manual does not contain further details about 

these skills: 

• Aseptic technique. 

• Sterilization by autoclaving and hot air of glassware 

and discarded materials. 

P��	 ��&�-	 >� !? Q2R�� �(S�� 

 �6��2�� T�@�U�� �U29@�V �8G W����

X�� ��� 3�4'�� ��2&YZ ;�"�� O"1>1  

  تقنية التعقيم  •

التعقيم بواسطة الھواء الحار  •
للزجاجيات و التخلص من فض*ت 

  .المواد 
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1111....2222 Recording details of egg purchasesRecording details of egg purchasesRecording details of egg purchasesRecording details of egg purchases /  /  /  / لعملية شراء  لعملية شراء  لعملية شراء  لعملية شراء التسجيل بالتفصيلالتسجيل بالتفصيلالتسجيل بالتفصيلالتسجيل بالتفصيل 
    البيضالبيضالبيضالبيض

An order can be placed for the delivery 

of the eggs. It is useful if the person 

responsible for placing the orders and 

receiving the eggs keeps records. The 

following information should be 

recorded in a notebook set aside for this 

purpose. 

• Date when the eggs are ordered and 

the name of the person who 

• received the order. 

• Number and age of the eggs ordered. 

• Date and number of the eggs 

received. 

• Colour and appearance of the eggs 

received. 

• Number of eggs damaged during 

transport. 

• Date and number of eggs placed in 

incubator. 

• Number of viable eggs after candling 

prior to inoculation. 

 56"�� [�42� D�L& FG� �-0. �\
 �6(�� ���

 56"�� ]4'.� ������ FG� �= ^�_#�� `Ra��

Tbc#Z T���'
�� d(e.  O6c#. ]f"/	

 T���'
���6��2��g�h �2�H 7 : 

• j	@�. !'k l m�  `Ra�� �9�� 56"��
$���  K4'.!'n��. 

• "�� �8=� H�=56 �'n�� .  

• �'2#�� 56"�� H�=� j	@�.. 

• 56"�� �UL�� >�� �'2#�� . 

•  O4/�� ^bh �#-/�� 56"�� H�=.  

• @�. �/G�I�Z o�G��� 56"�� H�=� j	  

•  OJ(�� � F68a2�� �
Z ���2�� 56"�� H�=
:64'2'�  

1111....3333 CCCCleaning and decontaminationleaning and decontaminationleaning and decontaminationleaning and decontamination / / / / تطھير تطھير تطھير تطھير  ال ال ال التنظيف وتنظيف وتنظيف وتنظيف والالالال     

Appropriate chemical disinfectants must 

be used for cleaning equipment, 

materials and work surfaces. All 

laboratory wastes must be assigned to a 

category and placed in clearly labeled 

 T��
� �8pb�� �6p�686-�� T��Un�� D��R29
 !?

 q6L/2��,O8
�� :n9�� T��H�� . T�	�(& F6s

 F� t	H�/u 7 �U2v� !#� FG�. >� !e Q2R��
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bins from where the waste will be 

disposed of appropriately.  

AlcoholAlcoholAlcoholAlcohol    

A 70% volume/volume (v/v) solution of 

alcohol diluted with water is useful for 

wiping down benches and disinfecting 

the outside of eggs before inoculation 

and harvesting of allantoic fluid. The 

addition of 2 percent iodine will increase 

the effectiveness of this solution. 

Note that 70 percent solution of alcohol 

is flammable! 

ChlorineChlorineChlorineChlorine    

There are several chlorine compounds 

that are used as disinfectants. Sodium 

hypochlorite (NaOCl) or household 

bleach is readily available and cheap. 

Soaking overnight in a 2 percent solution 

of chlorine is useful for disinfecting 

plastic materials. Note that commercial 

bleach contains 12 to 14 percent 

hypochlorite when manufactured but 

this concentration deteriorates with 

time.  

Note that chlorine damages fabric and 

corrodes many metals!  

Always read the instructions before using 

disinfectants and cleaning reagents! 

 !9�/� O-aZ �U/� `'R2& >� �
 :G�� �#(..  

  الكحول

70� �v�� 7  W�6(� ]� ;���Z �((R�� ^�x-�� �

 O"X 56"'� ]�@�y� :n#�� �Un.� �=�4�� :#�

 z6	�2&���� Op�9 �{� � :64'2�� . WH�	| >� }�
2 

 ^�'M� �6��
� �� �	%6. �	H�	)� �� �v�� 7.  

�L�b� :70 K'= W@H�X ^�x-�� �� �v�� 7 

 ^�
2<)�!  

  الكلورين

 @�'-'� T�"��� W�= ���	 �U���R29� �-0 ���

 T��Un8�: �{6"�� H���� �� D�	H�{�� �	@�'��"6�

�{6h���� ^|�/�� 7 W���2�� . F4&2 �� �v�� 7 

�6-629b"�� H���� �Un2� �6(� O6'�� ^bh @�'-��.  

 �&�� �J6"�� H���� �=�/u T��Z ���/= �L�b�

 �� $�2�12 �
 14}�
 �	@�'��"61� �� �v�� 7  

�X��� F� `4/. �"#/�� ��� >�   .  

 >H�
�� O��	 � ���	 @�'-�� �L�b�!  

 H��� ^�8
29
 O"X T�H�<@)� P�8p�H ��X
 z���

 �Un2�� �� q6L/2��! 
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1111....4444 Incubation of eggs before inoculationIncubation of eggs before inoculationIncubation of eggs before inoculationIncubation of eggs before inoculation /  /  /  / حضانة البيض قبل التلقيححضانة البيض قبل التلقيححضانة البيض قبل التلقيححضانة البيض قبل التلقيح    

Many vaccine production centres will 

already have large commercial 

incubators installed. Smaller 

incubators are available and are 

suitable for the small-scale production 

of vaccine. 

• Incubation temperature = 38oC to 

39oC. 

• Humidity should be maintained at 

60 to 65 percent. A tray filled with 

water and placed in the bottom of 

the incubator is usually sufficient 

to maintain this level of humidity. 

• Place the eggs in the incubator 

with the air sac on top. 

 T�/G�� �U	�� 3�4'�� ��2&
 %���� �� �	�
��

 �2"�� �	@��. ��2&) �"9�/� W���2�� T�/G�I� �fu�

 �fu ��n& K'= 3�4'��. 

• �&�JI� W@��� ��@H��  38�
 39 ��@H 
�	�v�. 

•  �� �Z�k��� K'= ��(I� ]f"/	60 �
 65 
�v��Z . ;%�� 7 FG�. ;���Z �v6'� �6/6u �n9��Z

� �� ]'(#�� WH�=� �/G�I. K'= ��(x'� ](-
�Z�k��� �� ��2#�� ��� . 

•  �/G�I� 7 56"�� FG>�-	 >� �4	�nZ  �6-��
�J6"'� ]p��1� �U� ��K'=�� .  

1111....5555 Incubation of eggs after inoculationIncubation of eggs after inoculationIncubation of eggs after inoculationIncubation of eggs after inoculation /  /  /  / حضانة البيض بعد التلقيححضانة البيض بعد التلقيححضانة البيض بعد التلقيححضانة البيض بعد التلقيح    

Inoculated eggs contain virus and should be 

placed in a different incubator. 
 !e� ���(�� K'= $�2e :4'�� 56"��

��h� �/G�� 7 �
G�. 

1111....6666 Cleaning and decontamination of incubatorsCleaning and decontamination of incubatorsCleaning and decontamination of incubatorsCleaning and decontamination of incubators /  /  /  / نظيف و تطھير الحاضنةنظيف و تطھير الحاضنةنظيف و تطھير الحاضنةنظيف و تطھير الحاضنة    

Keep surfaces clean by wiping out 

with a wet cloth and disinfecting 

with 70 percent alcohol solution or 

a non-corrosive disinfectant. 

 �
n4Z :#�� t	�k �= �(6L& �/G�I� :n9� K'= ��(�

   ���Un.� �''"� ��8X70 ^�x-�� ^�'� �� �v�� 7 
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O��2'� OZ�X �� �h� �Un� $� ��.  

1111....7777 Candling eggsCandling eggsCandling eggsCandling eggs /  /  /  / تشميع البيضتشميع البيضتشميع البيضتشميع البيض    

Candling is the process of holding a 

strong light above or below the egg to 

observe the embryo. A candling lamp 

consists of a strong electric bulb covered 

by a plastic or aluminium container that 

has a handle and an aperture. The egg is 

placed against this aperture and 

illuminated by the light. If you do not 

have a candling lamp, improvise. Try 

using a torch. Candling is done in a 

darkened room or in an area shielded by 

curtains. 

�� �ا K'=� �� $�X ;�G �4= �6'8= �� F68a2

�/�� �"X��� ��� �J6"�� O(9� . 3�"{�

q��2	 F68a2��� $�X ]p�Z�U� 3�"{� ��  Knf

 $�2e $��� D�6/����� �� �	��� �� z629b"��Z

� 5"4� K'=�x2� .� FG� �2	 ��� OZ�4� 56"�

��;�G
 �2	� �x2(��@�/��Z .  z	�� �-	 � �\


8a. 3�"{�F6 .�
8a�� D��R29� ^���.  �2	

 �� �8'L� ���� 7 F68a2���p�2#�� q'h ��.  
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good egg No embryo dead embryo Cracked or broken 

shell 

 
 

Bad eggs 

1111....8888 Marking the inoculation siteMarking the inoculation siteMarking the inoculation siteMarking the inoculation site /  /  /  / تعيينتعيينتعيينتعيين    مكانمكانمكانمكان    التلقيحالتلقيحالتلقيحالتلقيح    

1. Hold the blunt end of the egg 

against the aperture of the candling 

lamp and note the position of the 

head of the embryo. 

2. Turn the egg a quarter turn away 

from the head. 

3. Draw a line on the shell marking the 

edge of the air sac. 

4. Draw an X approximately 2 mm 

above this line. 

1.  WH�I� �	�U/�� �/= ��	 FG� �J6"'OZ�4� �x2� 

�/�� ��@ FX�� d�� E 3�"{��.  

2.FZ@ �J6"�� @H� ����� �= ��6
Z �@�H .  

3.  ���#� �6'
2� �J6"�� W�aX K'= �nh �9@�

]p��1� �6-��.  
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5. The X marks the inoculation site. 

Note: In some eggs the air sac will have 

not developed on the blunt end but half 

way down the egg. These eggs are not 

suitable for vaccine production. 

4. W@�<
 FG ���� K'= 2�y� ��� ��� �� . 

5. :64'2�� FX�� >�-	 W@�<)� ��� >�-�. 

�����:  ]p��� �6� �U	�� 56"�� 5
Z O82-� ��

�U'(9� �
 �J6"�� q{& �� �-�� �&�-� 7 . �� ���

3�4'�� ��2&) �"9�/�.  
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2222 Protocol: Inoculation of embryonated eggs Protocol: Inoculation of embryonated eggs Protocol: Inoculation of embryonated eggs Protocol: Inoculation of embryonated eggs with influenza with influenza with influenza with influenza 
virus virus virus virus by the allantoic cavity routeby the allantoic cavity routeby the allantoic cavity routeby the allantoic cavity route1111    ////  ا�لونتويك طري عن البيض أنسجة تلقيح

    كافتي

The most convenient method of 

propagating of influenza virus in the 

laboratory is by the inoculation of the 

allantoic cavity of embryonated eggs. All 

strains of virus will grow in the cell of the 

allantoic cavity. The virus enters these 

cells where it multiplies. As the cells are 

disrupted the virus is shed into the 

allantoic fluid. Virulent strains of the 

virus will invade cells beyond the lining 

of the allantoic cavity and kill the 

embryo. The time taken for this to occur 

is the basis of the “Mean Death Time 

Assays”, which indicates the level of 

virulence. The avirulent strain of 

influenza virus will not kill embryos 

inoculated  into the allantoic cavity.  

Inoculation of the allantoic cavity of 

embryonated eggs is a technique used in 

the following procedures: 

1. influenza virus vaccine production 

2. Establishing the infectivity titre of a 

suspension of virus. 

3. Isolation of virus from field specimens 

for laboratory Diagnosis 

 Q2R�� 7 �%&�'(&)� ���� �a/� ��;b� ����� �4	�n��

56"�� �	by ���� z	�2&���� t	�k �= :64'2�� ]�. >�

�	by� ��� Oh�H �8/. ���(�� T�b9 F6s.  ���/=

���-2�� �= qX�2. �	by� ��� ���(�� Oh�	. F46�

 Op�9 7 ���(�� ���(�� T�b#��� ���� z	�2&����

� ���� z	�2&���� �&�nZ �@�h �	by� �%f. �'.�4� O24.�

�/�� . K8#	 �� ��9� �� N�I� ��1 ��f2#�� �X���

"T�u�x� �X� T��� ¡
	 " �� ��2#� K'= ^�	 �V ¢

W�I�� q/
��. �£�� ���� �� �'.�X �f�� T�b#��

 7 :4'�� �/�� O24. � �%&�'(&�� z	�2&����

����.42�� ���R2#�� �6/  t	�k �= ]� 56"�� :64'2�

�6��2�� T�;���)� �8G ���� z	�2&����: 

1.  �%&�'(&)� ���� 3�4� ��2&
. 

2. O8
�� �= qX�2�� ���(�� ���= �� �68� ;�a&
 

3.  T�Q2R8'� �6&��6�� T�/6
�� �� ���(�� ^%=

�6{6Ra2�� 

                                                           

1
 Taken from Food and Agriculture Organization of the United Nations (www.fao.org) 

document ftp://ftp.fao.org/docrep/fao/005/ac802e/ac802e01.pdf. 
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2222....1111 Inoculation of the allantoic cavityInoculation of the allantoic cavityInoculation of the allantoic cavityInoculation of the allantoic cavity /  /  /  / نتويك كافتينتويك كافتينتويك كافتينتويك كافتيتلقيح الالوتلقيح الالوتلقيح الالوتلقيح الالو     

MaterialsMaterialsMaterialsMaterials    

Eggs 9-day old or 10-day old 

embryonated eggs. Candle the eggs 

and mark the inoculation sites . Eggs 

should be placed in an egg rack with 

the inoculation site uppermost. 

• Egg shell punch or forceps. 

• Cotton. 

• A 70 % alcohol solution in water. 

• Syringe 1 mL. 

• Needles preferably 25 gauge, 16 

mm. 

• sticky tape or melted wax to seal 

the inoculation site. 

• Inoculum. This must be free of 

microbial contamination. 

• Discard tray. 

MethodMethodMethodMethod    

1. Use cotton wool and 70 percent 

alcohol to swab the end of the eggs 

to be inoculated. Allow the alcohol to 

evaporate. 

2. Swab the eggshell punch with 70 

percent alcohol solution. Place used 

cotton wool in discard tray. 

�	
�	 

 �8= �� :4'� 56Z9 �
 10 D�	�  .. �6'
.� 56"�� F68a

:64'2�� FX��� . :64'2�� �
Z 56"�� ���@ 7 56"�� FG� !?

�6'
�� �U�� ��. 

• �4'� �� 56"�� �a42� ���¤ . 

• �nX. 

•  ^�x-�� ^�'�70;��� 7 �v�� 7  . 

•  �/4�1O�  . 

•  �U9�64� OJ(	 �4�25 �� 16�'�  . 

•  �� tu� �	�<:64'2�� FX�� �b�) !p�\ F¥ . 

• 4'��3���h >�-	 >� !?� ¦��-6�� N�'2�� �� . 

• T�	�(/�� ]��� �6/6u �� t"k . 

��
���	 

1 . �6-�� >�-� :#� ^�x-�� ^�'� � �n4�� D�R29�

�6
. >�-� 56"'� ]p��1�:64'2�� .
 E >� ^�x-�� ^�'M :§

�R"2	 .  

2. 
 �J6"�� W�aX !4� >�-� :#� 770 ^�'� �� �v�� 7 

�n4�� F� T�	�(/'� W�
�� �6/6{�� �8G ^�x-��. 
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3. Pierce a hole in the end 

of the egg at the marked 

inoculation site. 

4. Attach needle to 1 mL 

syringe. 

5. Draw inoculum into 1 

mL syringe. 

6. Keeping the needle and 

syringe vertical, place the 

needle through the hole 

in the eggshell. The 

needle will need to 

penetrate approximately 

16mm into the egg to 

reach the allantoic cavity. 

7. Inject 0.1 mL of 

inoculum into the egg. 

8. Withdraw the needle 

from the egg. 

9. Seal the hole in the 

shell with stationery tape 

or melted wax. 

10. Discard the used 

needles and syringes. 

11. Place the inoculated 

eggs into a second 

incubator. Check the 

temperature and 

humidity of incubator. 

 

Figure 2: Inoculation of the 

allantoic cavity 

تلقيح عبر ا0لونتويك  :2صورة 

 كافتي

 

3 . 7 �J6"�� W�aX !4��

 :64'2'� �
�� >�-��.  

4. K'= �/4I� %U�1 O�.  

5.  �
 �/4I� 7 3�4'�� OhH�

1O� .  

6.  �	H���= W�Z)� K'= d���

,��� ^bh �� W�Z)� FG !4

�J6"�� W�aX 7 . ���¨ W�Z)�

 ���I Oh�. >�16 7 ��

 �
 O{2� �J6"�� z	�2&����

����.  

7.    �J6"�� �4�0.1 O� 

3�4'�� ��.  

8 . �J6"�� �� W�Z)� !x9
.  

9. WH���Z W�a4�� !4� t'��

 �4ub��.  

10. �Z)� � �4I� ]�@


 �'8
2#��.  

11. 7 �x4'�� �J6"�� FG
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�/G�I� �Z�k@ � W@���. 

2222....2222 Harvesting allantoicHarvesting allantoicHarvesting allantoicHarvesting allantoic fluid to test for presence of H fluid to test for presence of H fluid to test for presence of H fluid to test for presence of Haemagglutininaemagglutininaemagglutininaemagglutinin /  /  /  / 

    حصد الالونتويك كافتي لفحص وجود الھيماكلوتينينحصد الالونتويك كافتي لفحص وجود الھيماكلوتينينحصد الالونتويك كافتي لفحص وجود الھيماكلوتينينحصد الالونتويك كافتي لفحص وجود الھيماكلوتينين

The following method describes 

harvesting a small sample of allantoic 

fluid for testing for the presence of 

haemagglutinin using the rapid or 

micro tests. 

Materials 

• Forceps or a small pair of scissors 

• Absolute alcohol for flaming 

forceps 

• Cotton. 

• 70 percent alcohol solution 

• Discard tray 

• 50 μL micropipette and tips, a wire 

loop or sterile Pasteur pipettes 

Method 

1. Chill eggs at 4oC for at least two 

hours to kill the embryo and to 

reduce the contamination of the 

allantoic fluid with blood during 

harvesting. 

2. Remove sticky tape (if used to seal 

the eggs) and swab each egg with 

cotton wool soaked with 70 percent 

alcohol to disinfect and remove 

 Op�9 �� W�fu �68� �{� �6(6� q{. �6��2�� �4	�n��

�'��861� H��� `x(� z	�2&���� �/6.)��1.(  Q=

 F	�9 `x�.  

 H����  

B �fu `4� �� �4'� .  

B�4'�� �64
2� ^�x�   .  

B �nX .  

B 70^�x-�� ^�'� �� �v�� 7 .  

BT�	�(/�� ]��� �6/6u .  

B �{V 50�"6. F� �26� ��-6� ) tips ( ,W@�nX F�.  

�4	�n��  

1. K'= 56"�� H£�Z4 O24� �2=�9 W�� �	�v� ��@H 

� � �/�� Op�9 N�'. O6'42z	�2&���� �{I� ;�/�� D���Z 

.  

2.�4ub�� WH��� o%2&
 ) �4Z�9 �1�8
29� l ��� (  :#�� �
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condensation from the shells. 

3. Dip the forceps or scissors in 

absolute alcohol and flame to 

sterilize. Remove the eggshell above 

the air space. 

4. Discard embryos that are visibly 

contaminated. 

5. Remove a sample of allantoic fluid 

from each egg. Use a micropipette 

and sterile tip, sterile glass pipette or 

a flamed loop and dispense the 

sample according to method being 

used for the test 

   O'"�� �n4��Z �J6Z O�70 ^�x-�� �� �v�� 7 

W�a4�� ����� ���|
 � �Un2�.  

3.`4�� �� �4'�� �8�� @�/�� ��� E ^�x-�� 7 

�64
2'�.  

4.� �J6"�� W�aX o%2&
 ;��1� �4n/� ��.  

5.���'� �6��2��Z �«� �/��� ]�@
.  

6. Op�9 o%2&
 �J6Z O� �� z	�2&���� . ^�8
29YZ

��-6� �u��)micropipette(   !6. �)tip (�4
�. 

2222....3333 Haemagglutination testHaemagglutination testHaemagglutination testHaemagglutination test /  /  /  / ننننششششفحص الھيماكلوتينيفحص الھيماكلوتينيفحص الھيماكلوتينيفحص الھيماكلوتيني     

This is the result of the haemagglutinin 

part of the haemagglutinin/ 

neuraminidase viral protein binding to 

receptors on the membrane of red blood 

cells. The linking together of the red 

blood cells by the viral particles results in 

clumping. This clumping is known as 

haemagglutination. Haem-agglutination 

is visible macroscopically and is the basis 

of haemagglutination tests to detect the 

presence of viral particles. The test does 

not discriminate between viral particles 

that are infectious and particles that are 

degraded and no longer able to infect 

cells. Both can cause the agglutination of 

red blood cells. 

 �/6.�'��861� �� �/6.�'��86� ;%� �c62& ]� ���

/ O"42#�� F� ���{.�Z |��6/6��@�/��)receptor (

 ;��8I� T�	�-�� ;�a� K'=. �c62& �� ^�{.�� ���

 �	��H. �	����� �c62/�� ���)�8c2�� (   K8#.

�a6/6.�'��861� . �a6/6.�'��861� �� � �	�L& ��	

 H��� �	�x2� �a6/6.�'��861� `x� ��9�

 ���(�� . T�9��(�� �Z %60 � `x(�� ���

W����� T�9��(��� �'82-�� �Z�u
 K'= W@H�X �f��� 

�	by�.  F� �a626.�'��861�   >�""#	 �/��� >��

 ;��8I� T�	�-��. 
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2222....3333....1111 Red blood cell control in the haemagglutinRed blood cell control in the haemagglutinRed blood cell control in the haemagglutinRed blood cell control in the haemagglutination testation testation testation test /  /  /  /     

    تحكمتحكمتحكمتحكم    الكرياتالكرياتالكرياتالكريات    الحمراءالحمراءالحمراءالحمراء    ببببفحصفحصفحصفحص    الھيماكلوتينيالھيماكلوتينيالھيماكلوتينيالھيماكلوتينيششششنننن

Every time a haemagglutination test 

is carried out, it is necessary to test 

the settling pattern of the suspension 

of red blood cells. This involves 

mixing diluent with red blood cells 

and allowing the cells to settle. 

1. Dispense diluent. 

2. Add red blood cells and mix by 

gently shaking. 

3. Allow the red blood cells to settle 

and observe the pattern. 

4. Observe if the cells have a normal 

settling pattern and there is no auto-

agglutination. This will be a distinct 

button of cells in the micro test and 

an even suspension with no signs of 

clumping in the rapid test. 

Note: The diluent used for haemag-

glutination tests in this manual is PBS. 

There should be no signs of haemolysis 

in the red blood cell suspension. If 

there are signs of haemolysis, a fresh 

suspension must be prepared. There 

should not be any sign of auto-

agglutination in the red blood cell 

control. If an agglutination pattern is 

observed, discard the suspension of 

red blood cells. Prepare a fresh 

suspension and test again. 

 �a6/6.�'��861� `x� ;���
 �2	 W�� O� 7 , $@��J��

 ;��8I� D��� T�	�� t6'
. �� �R9�2�� �/6
�� `x(� .

 D��� T�	�� F� Op�#�� �� q(¤ �'µ �6'8
�� ��� �2.�

j9�2. >� �	bR'� 3�8#�� E ;��8I�.  

1 . q6(R2�� �= ¡f29
.   

2 . ���
/Z �'h� � ;��8I� D��� T�	�-�� qG�.   

3 . �/6
�� �
 �L&�� j9�2��Z ;��8I� D��� T�	�-� :§
  

4 . �6
6"k �/6
�� 7 j9�. z'¶ �	by� �&�� �\
 �L&�

 `x(�� 7 �	by� �=�Z %6869 ���� �#(& �8· �� �&��

 7 �8c2'� W@�<
 $� >�H �� t6'
2�� 7 m�� t6X���

F	�#�� `x(��.  

�����:  7 O8
2#�� q(R�� Op�#�� �� �a6/6.�'��861� `x�

 �� ¦ ¦ ^�)PBS.(  ^b») W@�<
 $� ��/� >�-	 � >� !?

 �4'
�� ;��8I� D��� T�	�� . W@�<)� ��� ���. �&�� �\
 �£��

,�h� t'
� �J� !?.  W@�<
 $� ��/� >�-	 � >� !?

 ;��8I� D��� T�	�-� ¼���� �8c2'�. �8c2�� ��� >�� �\
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IIIIIIII.... Cell Cell Cell Cell Based Virus Propagation Based Virus Propagation Based Virus Propagation Based Virus Propagation        
الخلاياالخلاياالخلاياالخلاياعن طريق عن طريق عن طريق عن طريق  اتاتاتاتفيروسفيروسفيروسفيروس    بتكبيربتكبيربتكبيربتكبير    لعمللعمللعمللعملاااا         

 

الخ*ياعن طريق  اتفيروس بتكبير لعملا   
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3333 Introduction: Introduction: Introduction: Introduction: TTTTissue Culture Meissue Culture Meissue Culture Meissue Culture Methodsthodsthodsthods /  /  /  / نسجةنسجةنسجةنسجةطرق زراعة الأطرق زراعة الأطرق زراعة الأطرق زراعة الأ     

3333....1111 Types of cells grown in culture /Types of cells grown in culture /Types of cells grown in culture /Types of cells grown in culture / أنواع الخلايا التي تتكاثر خلال الزراعة أنواع الخلايا التي تتكاثر خلال الزراعة أنواع الخلايا التي تتكاثر خلال الزراعة أنواع الخلايا التي تتكاثر خلال الزراعة    

Tissue culture is often a generic 

term that refers to both organ 

culture and cell culture and the 

terms are often used 

interchangeably. Cell cultures are 

derived from either primary tissue 

explants or cell suspensions. Primary 

cell cultures typically will have a 

finite life span in culture whereas 

continuous cell lines are, by 

definition, abnormal and are often 

transformed cell lines. 

�c#&�� o@| : ��� H�
	 � �	by� o@%� :'n{��

�8U/6Z ^H�"2��Z D�R2#	 �� P�"���� ;�J=�� o@|. o@|

 �� �� �6p��"�� �x#&�� �{� �� �£�
 ¼�	 �	by�

�4'
�� �	by� . W�2(� ½6
. PWH�= �6p��"�� �	by� o@|

 �� �� @�n2��Z �82#�� �	by� ¾�nh �8/6Z W�{X

^�x269 �� P�"��� � ]
6"k. 

3333....1111....1111 Primary cell culturesPrimary cell culturesPrimary cell culturesPrimary cell cultures /  /  /  /  الأوليةالأوليةالأوليةالأوليةزرع الخلايا البدائية أو زرع الخلايا البدائية أو زرع الخلايا البدائية أو زرع الخلايا البدائية أو     

When cells are taken freshly from 

animal tissue and placed in culture, 

the cultures consist of a wide variety 

of cell types, most of which are 

capable of very limited growth in 

vitro, usually fewer than ten 

divisions. These cells retain their 

diploid karyotype, i.e., they have the 

chromosome number and 

morphology of their tissues of origin. 

They also retain some of the 

differentiated characteristics that 

they possessed in vivo. Because of 

this, these cells support the 

replication of a wide range of viruses. 

Primary cultures derived from 

monkey kidneys, mouse fetuses, and 

chick embryos are commonly used 

for diagnostic purposes and 

 FG�. � >��6I� �c#&� �� ��|�k �	by� �h_& ���/=

 �=�@%'�, W£�= �� �"� H�= K'= �	�2� �	by� ��� >�-.

 �@�h ½6
�� K'= >�@�4	 �	��� �L
� � �	by� �� o��&�

�#��)Q2R�� 7 ( �� ���� �
 ��8#4/	 >� >�
6n2#	 �

10T���#4&
  .�6'y� W��/Z d(2� �	by� ��� 

)karyotype ( O��: �� T�6f"{�� H�
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 T���|����-��)chromosomes ( �U'-< �

P���¶ �6'u�� ���	bR�. �8� �U{p�{h 5
"Z d(2�

�6��#4&)�)   differenciated ( Oh�H �&�� �8�

�#��. !"#�� ��1 , �	�
'� ���-. �n� �	by� ��� >�-.
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 H�4�� , @�(�� �/�, F����� D�R2#. ������� �/� �
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laboratory experiments. �	Q¤  @�� � �6{6Ra.. 

3333....1111....2222 Diploid cell strainsDiploid cell strainsDiploid cell strainsDiploid cell strains /  /  /  /  سلالات الخلايا المضاعفة سلالات الخلايا المضاعفة سلالات الخلايا المضاعفة سلالات الخلايا المضاعفة    

Some primary cells can be passed 

through secondary and several 

subsequent subcultures while retaining 

their original morphological 

characteristics and karyotype. 

Subcultures will have fewer cell types 

than primary cultures. After 20 to 50 

passages in vitro, these diploid cell 

strains usually undergo a crisis in which 

their growth rate slows and they 

eventually die out. Diploid strains of 

fibroblasts derived from human fetal 

tissue are widely used in diagnostic 

virology and vaccine production. 

 �6&���� �'���� �
 O42/. >� F6n22#. �6���� �	by� 5
Z

 F� �	�&���� �=�@%�� �� ��h� O���� W�= �� ��

 �6'y� W��& � O-a��� �6'u�� �U{p�{µ ��(2�)� )

karyotype .( OX� H�= >Ç� z'829 �	�&���� �=�@%��
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Z20 �
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�'��� Q2R�� 7  , �(=�J�� �	by� ��� T�b9 PWH�=
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 �	�U/�� 7 E ���È ;�nZ
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 ]�����(�� `6Ra2�� 7 O8
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3333....1111....3333 Continuous cell linesContinuous cell linesContinuous cell linesContinuous cell lines /  /  /  / خطوط الخلايا المستمرة بالتطورخطوط الخلايا المستمرة بالتطورخطوط الخلايا المستمرة بالتطورخطوط الخلايا المستمرة بالتطور    

Certain cultured cells, notably mouse 

fetal fibroblasts, kidney cells from 

various mammalian species, and 

human carcinoma cells, are able to 

survive the growth crisis and undergo 

indefinite propagation in vitro. After 

several passages, the growth rate of 

the culture slows down; then isolated 

colonies of cells begin to grow more 

rapidly than diploid cells, their 

karyotype becomes abnormal , their 

morphology changes, and other poorly 

understood changes take place that 

make the cells immortal. The cells are 

now "dedifferentiated," having lost the 

specialized morphology and 

 �	bh �869 � �=�@%�� �	by� 5
Z

�6(86'��)fibroblast ( @�(�� �/�, �� K'-�� �	bh

 T�	���� �� o��&� W�= , �6&�k�#�� >�#&)� �	bh � ,

 �1 ��
2. ��� W@�-2�� T��|�� ��@ ½6
�� K'= W@H�X

Q2R�� 7 .� W�= �
ZO��� , 5(R/29 o@%�� �È �"#& ,

 Q�� �=�#Z �8/��Z ��"29 ���%
�� �	by� T�=�8· ���

�(=�J�� �	by� �� , �6
6"k �� :"{29 �	by� W��&� ,

�f269 �U'-< , N�x29 ���U(� �� ��h� T��f. �
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biochemical abilities they possessed as 

differentiated cells in vivo. Continuous 

cell lines and HeLa, both derived from 

human carcinomas, support the 

growth of a number of viruses. 

�	�6I� �6p�686-�� ��@�X � g�y� �U'-< T�#h .

b6� �	bh � W�82#�� �	by� ¾�nh  )HeLa (  ,

 >�\�h��� �� �	bh&�#&
�6 �6&�k�#�� , �=�#. ��� �

���(�� �� �"� H�= �È K'=. 

3333....2222 WorkWorkWorkWorkinginginging area and equipment /  area and equipment /  area and equipment /  area and equipment / مكان العمل و المعداتمكان العمل و المعداتمكان العمل و المعداتمكان العمل و المعدات    

3333....2222....1111 COCOCOCO2 2 2 2 InInInIncubatorscubatorscubatorscubators /  /  /  / معدل ثاني أوكسيد الكربون في الحاضنةمعدل ثاني أوكسيد الكربون في الحاضنةمعدل ثاني أوكسيد الكربون في الحاضنةمعدل ثاني أوكسيد الكربون في الحاضنة    

The cells are grown in an atmosphere 

of 5-10% CO2 because the medium 

used is buffered with sodium 

bicarbonate/carbonic acid and the pH 

must be strictly maintained. Culture 

flasks should have loosened caps to 

allow for sufficient gas exchange. Cells 

should be left out of the incubator for 

as little time as possible and the 

incubator doors should not be opened 

for very long. The humidity must also 

be maintained for those cells growing 

in tissue culture dishes so a pan of 

water is kept filled at all times. 

 �� $�2e ;�J� 7 �	by� �8/.5B10 % Í�� ��

 ^|�= K'= $�2e $�f�� �9��� >� >�Z�-�� �6#���

 D�	H�{�� T�&�Z@�-6Z �8J2	\ !? � z6&�Z@�-�� �69�

�X�Z �2Z�� �G�8I� ��@H >�-. >� . >�-	 >� !? �

;��1� �f2Z :8#6� P�8-� �=�@%�� �	@��X ;�n� . :8#	

 ��Ï >� �	bR'� z��� � P��� �{X �X�� �/G�I� ��

W�{X W�2(� �x2� �-0 �/G�I�  �Z . �L��M� !? �8�

 �L��M� ^bh �� �/G�I� 7 �Z�k��� �"#& ^�
� K'=

�	by� �È >�8J� �U6� P�8p�H ;�� ;�=� H��� K'=. 

3333....2222....2222 MicroscopesMicroscopesMicroscopesMicroscopes /  /  /  /  المجھر المجھر المجھر المجھر    

Inverted phase contrast microscopes are 

used for visualizing the cells. Before using 

the microscope, check that the phase rings 

are aligned. 

 W���a� D�R2#. ��� ]� �Uc8'� �#��
�� �4"n��

�	by� . �Uc8'� �	�p���� �4"n�� T�\�� �� ���.

^�8
29)� O"X. 

3333....2222....3333 VesselsVesselsVesselsVessels /  /  /  / الأوعيةالأوعيةالأوعيةالأوعية    

The vessels should be transparent 

surface that will allow cells to attach 
 �	by� :8#6� ��(< :n9 �\ �6=��� >�-. >� !?
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and allow movement for growth. The 

most convenient vessels are specially-

treated polystyrene plastic that are 

supplied sterile and are disposable. 

These include petri dishes, multi-well 

plates, microtiter plates, roller bottles, 

and screwcap flasks . 

�8/� ��x2. � F8c2. >� . P��;b� ����� �6=��� �� �

 >� �-0 ��� � �	�2#6��"�� z629bZ �� �=�/{�� z'.

 ��Ð���U#Z �6�@ K'= @�4& E P�84
� . ��� �8J2.

 �6=��� :$�2Z �"'= ,multi-well plates, microtiter 

plates, roller bottles, and screwcap flasks 

3333....3333 Preservation and storagePreservation and storagePreservation and storagePreservation and storage    of of of of tissue tissue tissue tissue cells cells cells cells / / / / الحفظ و التخزينالحفظ و التخزينالحفظ و التخزينالحفظ و التخزين    

(If available) liquid N2 is used to 

preserve tissue culture cells, either in 

the liquid phase (-196°C) or in the 

vapor phase (-156°C). Freezing can be 

lethal to cells due to the effects of 

damage by ice crystals, alterations in 

the concentration of electrolytes, 

dehydration, and changes in pH. To 

minimize the effects of freezing, 

several precautions are taken. First, a 

cryoprotective agent which lowers the 

freezing point, such as glycerol or 

DMSO, is added. A typical freezing 

medium is 90% serum, 10% DMSO. In 

addition, it is best to use healthy cells 

that are growing in log phase and to 

replace the medium 24 hours before 

freezing. Also, the cells are slowly 

cooled from room temperature to   -

80°C to allow the water to move out of 

the cells before it freezes. The optimal 

rate of cooling is 1°-3°C per minute. 

The Mr. Frosty is filled with 200 ml of 

isopropanol at room temperature and 

the freezing vials containing the cells 

are placed in the container and the 

container is placed in the -80°C freezer. 

The effect of the isopropanol is to 

)H���� �\� ( �c#&� d(I ����26/�� Op�9 O8
2#	

 �=�@%�� �	by� , Pbp�9 >�-	 >� ��
) B196˚c( ��

 P�	|��)B156˚c .( �	by� O24. >� �-0 �'���� ���

WH����� Ñ'��� FnX !"#Z , %6��. O	�
. Q= ��

 �6���2-�)�, ��(�� ,W�f2�� �G�8I� ��@H �� �� .

 �6c'��� T���_�� ��� O6'42� , �-0 W�	�= T�;���


 ���h� : P��� , ��@H �� O'4. ��� �	�8I� O���= ��

 �8c2�� , �� ^��#6'-�� WH�	|DMSO . �9�

 K'= $�2e ]�\�8/�� $�f�� �68c2��90 % O{�� ��

,10 % ��DMSO .  z�\ �
 ���G)�Z, �8� 

 �8/�� K'= @�4. ��� � �86'9 �	bh ^�8
29
 OJ���

 O"X $�f�� �9��� ^��"29
 F� �'	�k W�2(�24 �=�9 

�68c2�� �� . �� ;�"Z �2. �	by� �68� �6'8= P�J	�

 �
 ���f�� W@��� ��@HB80˚c ���y�Z ;�8'� 3�8#'� 

�	by� Oh�H �� . �� ]� �	Q2'� �"#& OJ��1 �
 B

3˚c 7  �46X���.  

 �9��� �6#�� () ��G�200 ^�&�Z��Z�%	)� �� O� 

 �8c229 ��� �	by� W@�@�X �
 ���f�� W@��� ��@H K'=
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allow the tubes to come to the 

temperature of the freezer slowly, at 

about 1°C per minute.  

MAINTENANCE 

Cultures should be examined daily, 

observing the morphology, the color of 

the medium and the density of the 

cells. A tissue culture log should be 

maintained that is separate from your 

regular laboratory notebook. The log 

should contain: the name of the cell 

line, the medium components and any 

alterations to the standard medium, 

the dates on which the cells were split 

and/or fed, a calculation of the 

doubling time of the culture (this 

should be done at least once during 

the semester), etc. 

K'=B80˚c . �=�9 ;]n". �� ^�&�Z��Z�%	)� @�H

�
 �8c2��1˚c�46X���Z .  

�������  

P�6��	 �=�@%�� �	by� `x(. >� !? , �U'-< �"X���

, � $�f�� �9��� >���	by� ����� . >� !? z���

 F6s �6'= >£��	 Q2R�� 7 g�h Oc9 ��/� >�-	

�=�@%�� �	by� T��f. . K'= Oc#�� ��� $�2e : �9


�	by� ¾�nh , l O	�
. $� � $�f�� �9��� T�	�2�

�6� ,� �	by� O{� l m� j	@�.\�U2	�f. �� ,  �#�

 o@%'� q=�J�� �X��� ) >� !? ��� � ���� W�� O
(	

 OX�� K'= O{(�� 7 ( ,z�\ �
 �� �. 

3333....4444 HarvestingHarvestingHarvestingHarvesting and refeeding and refeeding and refeeding and refeeding    culture culture culture culture cellscellscellscells    / / / / الحصادالحصادالحصادالحصاد    

Cells are harvested when the cells have 

reached a high density which suppresses 

growth. 

��� �
 O{. ���/= �	by� �{� �2	 ����-�� �'

 �8/�� F84. ��� �6��
��. 

3333....4444....1111 Suspension cultureSuspension cultureSuspension cultureSuspension culture    / / / / ملتصقةملتصقةملتصقةملتصقة الغير  الغير  الغير  الغير الخلاياالخلاياالخلاياالخلايا    زراعتزراعتزراعتزراعت     

Suspension cultures are fed by dilution 

into fresh medium. 
 o@| �2	�	by�  �f�� �4{2'� �|�k ]p��� �9� 7

q(¤ �. 

3333....4444....2222 Adherent culturesAdherent culturesAdherent culturesAdherent cultures /  /  /  / زراعت الخلايا الملتصقةزراعت الخلايا الملتصقةزراعت الخلايا الملتصقةزراعت الخلايا الملتصقة    

Adherent cultures that do not need to be 

divided can simply be fed by removing the 

old medium and replacing it with fresh 

 �-0 �6#42'� ��2� � ��� �4{2'�� �	by� �=�@|

 [�4�� ]p��f�� �9��� ���|
 t	�k �= �U2	�f. ���U#Z
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medium. 

When the cells become semi-confluent, 

several methods are used to remove the 

cells from the growing surface so that they 

can be diluted. 

�|�k� �	�� ]p��� �9�Z ����"29� �.  

�R(2/� �"< �	by� :"{. ���/=� , ^�8
29
 �-0

 ��k W�= !? ��� $�f�� :n#�� �� �U2��|)

�(6(Ï. 

3333....4444....2222....1111 MechanicaMechanicaMechanicaMechanical / l / l / l / اااايكانيكييكانيكييكانيكييكانيكيمممم     
A rubber spatula can be used to physically 

remove the cells from the growth surface. 

This method is quick and easy but is also 

disruptive to the cells and may result in 

significant cell death. This method is best 

when harvesting many different samples 

of cells for preparing extracts. 

 �= �	by� ���|) �6k�n�� �4
'�� ^�8
29
 �-0

 $�f�� :n#��. �U/-� � �'U9 � �
	�9 �4	�n�� ���

���� � �	by�  ��nG� �
 $H_. . �4	�n�� ���

&� W�= H�{� �/= �'J(� H��=) �	by� �� o��

T�{'R2#��.  

3333....4444....2222....2222 Proteolytic enzymesProteolytic enzymesProteolytic enzymesProteolytic enzymes /  /  /  / أنزيمات التحلل البروتيينيأنزيمات التحلل البروتيينيأنزيمات التحلل البروتيينيأنزيمات التحلل البروتييني    
Trypsin, collagenase, or pronase, 

usually in combination with EDTA, 

causes cells to detach from the growth 

surface. This method is fast and reliable 

but can damage the cell surface by 

digesting exposed cell surface proteins. 

The proteolysis reaction can be quickly 

terminated by the addition of complete 

medium containing serum 

 �#"	�2�� , |�&����-�� , |�&�Q�� �� , F� �'Õ PWH�=�

� ¼ $H $� ,f�� :n#�� �� �	by� o%/� !"#��� $�  .

 ���. 7 !"#. �U/-�� �X���� � �
	�9 �4	�n�� ���

 K'= WH����� T�/66.�Q�� �J� ^bh �� �	by� :n9

�6'y� :n9 . �2��4	
 �-0 ¡66.�Q�� O'x2�� O
� £H@

O{�� K'= $�2e O��� ]p��� �9� WH�	%Z �=�#Z.  

3333....4444....2222....3333 EDTAEDTAEDTAEDTA /  /  /  / أي دي تي أأي دي تي أأي دي تي أأي دي تي أ        
EDTA alone can also be used to detach 

cells and seems to be gentler on the cells 

than trypsin.  

EDTA �	by� O{(� ���� O8
2#	 >� �-0 

� d�b�� ���#"	�2�� �� qn�� �£&� . 
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3333....4444....2222....4444 Procedure for detaching cellsProcedure for detaching cellsProcedure for detaching cellsProcedure for detaching cells /  /  /  / معتادة لفصل الخلايا الملتصقة معتادة لفصل الخلايا الملتصقة معتادة لفصل الخلايا الملتصقة معتادة لفصل الخلايا الملتصقة الإجراءات الالإجراءات الالإجراءات الالإجراءات ال     

The standard procedure for detaching 

adherent cells is as follows: 

1. Visually inspect daily 

2. Release cells from monolayer surface 

3. wash once with a buffer solution 

4. treat with dissociating agent 

5. observe cells under the microscope 

6. Incubate until cells become rounded 

and loosen when flask is gently tapped 

with the side of the hand. 

7. Transfer cells to a culture tube and 

dilute with medium containing serum. 

8. Spin down cells, remove supernatant 

and replace with fresh medium. 

9. Count the cells in a hemacytometer, 

and dilute as appropriate into fresh 

medium. 

]� �4{2'�� �	by� O{(� WH�2
�� T�;���)�:  

1.  $�L/�� `x(�� 

2. 
�6xn#�� �	by� �4"k �� �	by� @��u. 

3. � ^|�
�� ^�'M�Z W���� W�� O#��  

4. = �--(2�� O���
�� Ù�. 

5. @�UÚ� �� �	by� !X�. 

6. � �	�p�H :"{. >� �
 �	by� �J�. 

7. � �"&� �
 �	by� O4&�9���Z �((h � ]=�@|  
)(medium� O{�� K'= $�2M. 

8. . O(9�� 7 �	by� @�� , �4"n�� ���|
 !? ���
 �|�k �9�Z �1��"29� � �8p�
��. 

9. � �2��269�861� 7 �	by� !#�, !#� �((h�
�|�k �9�Z !'n��. 

3333....5555 Media and growth requirementsMedia and growth requirementsMedia and growth requirementsMedia and growth requirements    / / / / والنمو والنمو والنمو والنمومتطلبات الوسط الغذائيمتطلبات الوسط الغذائيمتطلبات الوسط الغذائيمتطلبات الوسط الغذائي         

3333....5555....1111 Physiological parametersPhysiological parametersPhysiological parametersPhysiological parameters /  /  /  / يس الفزيولوجيةيس الفزيولوجيةيس الفزيولوجيةيس الفزيولوجيةببببالمقاالمقاالمقاالمقا     

• temperature - 37C for cells from 

homeother 

• pH - 7.2-7.5 and osmolality of 

medium must be maintained 

• humidity is required 

• gas phase - bicarbonate conc. and 

   .37درجة حرارة الخلية  •

- 7.2يجب المحافظة على درجة الحموضة بين  •

  osmolality of medium و على 7.5

  .طلوبةالمحافظة على الرطوبة الم •

كمية _المحافظة على توازن طبقة الغاز •
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CO2 tension in equilibrium 

• visible light - can have an adverse 

effect on cells; cells should be 

cultured in the dark and exposed to 

room light as little as possible 

  . و ثاني أوكسيد الكربون_البيكربونات

يستطيع أن يلحق ضرر _الضوء المرئي •
لذا تجب أن تزرع الخ*يا في الظ*م , بالخ*يا

 .وأن " تعرض للضوء على أكبر قدر ممكن

3333....5555....2222 Medium requirements (often empiMedium requirements (often empiMedium requirements (often empiMedium requirements (often empirical)rical)rical)rical) /  /  /  /  ًًغالبا تجريبيغالبا تجريبيغالبا تجريبيغالبا تجريبي((((متطلبات الوسط الغذائي متطلبات الوسط الغذائي متطلبات الوسط الغذائي متطلبات الوسط الغذائي ًً((((     

• Bulk ions - Na, K, Ca, Mg, Cl, P, 

Bicarb or CO2   

• Trace elements - iron, zinc, selenium 

• sugars - glucose is the most 

common 

• amino acids - 13 essential 

• vitamins - B, etc. 

• choline, inositol 

• serum - contains a large number of 

growth promoting activities such as 

buffering toxic nutrients by binding 

them, neutralizes trypsin and other 

proteases, has undefined effects on 

the interaction between cells and 

substrate,and contains peptide 

hormones.. 

• antibiotics - although not required 

for cell growth, antibiotics are often 
used to control the growth of 

bacterial and fungal contaminants. 

البوتاسيوم ,معظم ا=يونات ھم من السوديوم  •
الفوسفور ,الكلور ,المانييزيوم ,الكالسيوم ,
  .أو ثاني أوكسيد الكربون,البيكاربونات ,

السلينيوم ,الزنك ,رة ھم ا=يرون العناصر المؤث •
.  

  .ًاAكثر شيوعا ھو الغلوكوز :السكر  •

  . اAساسين 13ھم : الحمض اAميني  •

  ....., ب:الفيتامين  •

  .ا=ينوزيتول,الكولين  •

يحتوي على عدد كبير من العوامل :المصل  •
المساعدة للنمو مثل التواصل مع عازل المواد 

توقيف عمل و التي تعمل على .الغذائية السامة 
و غيره من البروتيياز ) Trypsin(التريبسين 

(proteases) وآثاره الغير معروفة بتفاعله 
بين الخ*يا و الطبقة التحتية و ھو يحتوي على 

 ).peptide(ھورمون الببتيد 

بالرغم من أنھا غير :المضادات الحيوية  •
ًإ" أناه عالبا ما تستعمل , مطلوبة لنمو الخ*يا  ّ

 .مو البكتريا و الفطريات الملوثةللتحكم بن

3333....5555....3333 FeedingFeedingFeedingFeeding /  /  /  / تغذيةتغذيةتغذيةتغذيةالالالال     

2-3 times/week  �� �	�f2��2B3o�"9�� 7 T���  
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3333....5555....4444 Measurement of growth and viabilityMeasurement of growth and viabilityMeasurement of growth and viabilityMeasurement of growth and viability /  /  /  / لعيشلعيشلعيشلعيشاااا    مقياس النمو و القدرة علىمقياس النمو و القدرة علىمقياس النمو و القدرة علىمقياس النمو و القدرة على     

The viability of cells can be observed 

visually using an inverted phase 

contrast microscope. Live cells are 

phase bright; suspension cells are 

typically rounded and somewhat 

symmetrical; adherent cells will form 

projections when they attach to the 

growth surface. Viability can also be 

assessed using the vital dye, trypan 

blue, which is excluded by live cells but 

accumulates in dead cells. Cell numbers 

are determined using a 

Hemacytometer. 

 �� ���2& >� �-0  �-9��-6�� �n9��Z �	by� H���

 .��6p�J�� �4"n�� 7 ���. �6I� �	by�, �£�� �	by� 

 �� �� �
 �'��82�� �	�p�H >�-. PWH�= �4'
�� , �	by�

 �-0� �8/�� :n9 K'= t'
. ���/= �4#29 �4{2'��

 �@|�� >�"	�2�� ^�8
29
)trypan blue( �	�x2� 

�26�� �	by� � �6I� �	by� �Z ����  �@|�� >�'�� ]n
6�

��26�� �	bR'�4� .� �-0  �#�  H�=  �	by�

 �2��269�861� ^�8
29YZ)Hemacytometer.( 

3333....6666 Safety considerationsSafety considerationsSafety considerationsSafety considerations /  /  /  / إرشادات السلامةإرشادات السلامةإرشادات السلامةإرشادات السلامة    

Assume all cultures are hazardous since 

they may harbor latent viruses or other 

organisms that are uncharacterized.  

The following safety precautions should 

also be observed: 

• pipetting: use pipette aids to prevent 

ingestion and keep aerosols down to a 

minimum 

• no eating, drinking, or smoking 

• wash hands after handling cultures 

and before leaving the lab 

• decontaminate work surfaces with 

disinfectant (before and after) 

• autoclave all waste 

• use safety cabinet when working with 

hazardous organisms. 

H��� �/� �ny� O8� �=�@%�� �	by� F6s���(��  

 ���� T�/p�-�� ��h�� ����
� �f.�h_. >� z���  

�� T�k�62�
@�"2=)� �
Z �6��2�� ��b#:  

يجب ) :pipetting(عملية ا=متصاص  •
لمنع دخول ) pipette(إستعمال الممصة

الھواء في السوائل والمحافظة على انخفاض 
 .كميته إلى أدنى مستوى

  .أو التدخين, الشرب , عدم اAكل  •

غسل اAيدي بعد العمل في زرع الخ*يا  •
  .وقبل ترك المختبر

  ).قبل و بعد(مل وتطھيرھم تنظيف أسطح الع •

  .تعقيم جميع اAواني •

) safety cabinet(إستعمال حجرة اAمان  •
  .عند العمل بالكائنات الخطرة 
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• use aseptic technique 

• dispose of all liquid waste after each 

experiment. 

  .إستعمال تقنية التعقيم •

التخلص من جميع النفايات السائلة بعد كل  •
 .تجربة

3333....7777 Tissue culture procedureTissue culture procedureTissue culture procedureTissue culture proceduressss /  /  /  /  إجراءات زراعة الأنسجة إجراءات زراعة الأنسجة إجراءات زراعة الأنسجة إجراءات زراعة الأنسجة    

The cells should be monitored daily 

for morphology and growth 

characteristics, fed every 2 to 3 days, 

and subcultured when necessary. A 

minimum of two 25 cm2 flasks should 

be carried for each cell line. Each 

time the cells are subcultured, a 

viable cell count should be done, the 

subculture dilutions should be noted, 

and, after several passages, a 

doubling time determined. As soon 

as you have enough cells, several 

vials should be frozen away and 

stored in liquid N2. One vial from 

each freeze down should be thawed 

1-2 weeks after freezing to check for 

viability. These frozen stocks will 

prove to be vital if any of your 

cultures become contaminated. 

the minimal nutritional requirements 

of cultured cells  :mixture of salts, 

amino acids, vitamins and cofactors, 

carbohydrates, and horse serum.  By 

eliminating one component at a time 

, then determined which nutrients 

were essential for cell growth.  His 

minimum essential medium (MEM) 

contains 13 amino acids (human 

tissue in vivo requires only eight), 8 

vitamins and cofactors, glucose as an 

energy source, and a physiological 

!X��. >� !?�	by�  `p�{h� �U'-< Ü6� �� P�6��	 

 ���È , O� �U2	�f.�2 �� 3 D�	� ,� �U2=�@| WH�=
 

)subcultured (��J�� �/=W@ . �� �/�
 H��=
 !?

 �	@��4��25�92 �6'y� �� �h O-� OX�� K'= , O� 7

 �2	 W��)subcultured ( �	by�  �#� !? �6'y�

 q6(Ï� �8/'� �'Z�4��)subcultured ( , W�= �
Z�

O�����68-�� q
G H�» .� �68� !? �X� o�9� 7 

7 �U/	%Ï E �	@��X W�= 7 �	by� �� z	�� �� Op�9 

 ����26/��)N2(.�/6=  ��& � �	%Ï O� ��  �
Z1B2 

 �68c2�� �� �=�"9�� �� ���2/� � �U26�bu �� t4x2/

 >� �6� �	by��� P���¶ �6��h �N�'. $� .  

�	by� �=�@%� �6p��f�� T�"'n2�� �� ÝH�� �I� >�-2	 

�� : 3b��� �� �6'h �6/6�� ��Þ� ,/6��26�T� � 

 O���
���� W�=�#�� , >�{I� O{� � T�@�6��Z�-��.�  

 ���� �X� 7 ���� �{/= K'= ;�J4�� ^bh ��2	 �

��	�	by� �8/� �	@��J�� �6p��f�� �u�/
�� � .

)MEM( K'= $�2e13  �{/= ¡6��� 58I� ��

) !'n2. �#�� Oh�H >�#&)� �c#&�8 �4� �U/� .(8 

 �� W�=�#�� O���
�� � ���26(�� ��, @�{8� |���'f��

 �X�n'� , �6'y� F� �	��#2�� �6����	%6(�� 3b��� ^�'��
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salt solution that is isotonic to the 

cell.  The pH is maintained at 7.2 to 

7.4 by NaHCO3 in equilibrium with 

CO2. The pH indicator phenol red is 

usually incorporated into the 

medium; it turns red-purple if the 

medium is basic, yellow if the 

medium is acidic, and remains red-

orange if the pH is in the right range. 

Serum in concentrations of 1 to 10% 

must be added to the medium to 

provide the cells with additional 

poorly defined factors, without which 

most cells will not grow.  Most 

mammalian cells are incubated at 

37oC; avian, reptilian, and arthropod 

cells may grow best at higher or 

lower temperatures. 

 . K'= �"�. �G�8{I� ��@H7.2 �
 7.4 ^�8
29YZ 

 D�	H�{�� T�&�Z@��)NaHCO3 ( Í�� F� >|��2Z

 >�Z�-�� �6#���)CO2(�  �<_�  �G�8I� ��@H

� �Þ�� ^�/6(')Phenol red ( 7 D�R2#	 �� PWH�=

 �9���)medium( ,6�Í���@�� �Þ�� >�'�� ]n
 �\
 

>���9��� ) basic ( >�� �\
 �(u�� >�'���)acid (

:6x{�� �X�n& 7 >�� �\
 Í�86'�� �Þ�� >�'���.  

 ���G
 !?1 �
10 % ��

T�%6��.)concentrations (K'= O{��  F� �9���

 WH�	%� WH�M� O���
�� q
G ���G
 H�=�	by� . ����

�Z �	by� �L
� �8/. �� �«� . T�	���� �	bh �� ��-��

�2 K'= �J37 �	�v� ��@H  , @�6n�� �	bh ��� ,

 �� K'=� ��@H K'= OJ�� �8/. �X T�6'{(��� q���%��

 �� ÝH�37D˚.  

3333....7777....1111 Subculturing adherent cellsSubculturing adherent cellsSubculturing adherent cellsSubculturing adherent cells /  /  /  / قةقةقةقةالزراعة الفرعية للخلايا الملتصالزراعة الفرعية للخلايا الملتصالزراعة الفرعية للخلايا الملتصالزراعة الفرعية للخلايا الملتص     

When adherent cells become semi-

confluent, subculture using 2 mM EDTA or 

trypsin/EDTA. 

�8���2� �"< �	by� :"{. ���/= ,�� D�R2#. �=�@%

�6=�(�� 2Mm ��z629���2. ���	H �'62	� �69�  

)EDTA(  �#"	�2�� �� /EDTA. 

3333....7777....2222 TrypsinTrypsinTrypsinTrypsin----EDTEDTEDTEDTAAAA /  /  /  / EDTAEDTAEDTAEDTA     التريبسين التريبسين التريبسين التريبسين - - - -            

• Remove medium from culture dish and 

wash cells in a balanced salt solution 
without Ca++ or Mg++. Remove the 

wash solution. 

• Add enough trypsin-EDTA solution to 

إزالة الوسط من علبة الزراعة و غسل  •
الخ*يا بمحلول الملح المتوازن من دون 

) ++Mg(أو المغنزيوم ) ++Ca(الكالسيوم 
  .ثم إزالته

 –إضافة ما يكفي من محلول التريبسين  •
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cover the bottom of the culture vessel 

and then pour off the excess. 

• Place culture in the 37°C incubator for 

2 minutes. 

• Monitor cells under microscope. Cells 

are beginning to detach when they 

appear rounded. 

• As soon as cells are in suspension, 

immediately add culture medium 

containing serum. Wash cells once with 

serum containing medium and dilute 

EDTA لتغطية أسفل وعاء الزراعة ثم 
  .إضافة القليل فوق ذلك

اضنة على ضع الخ*يا المزروعة في الح •
  . دقيقتين 2لمدة ˚  م37

يبدأ فصل . راقب الخ*يا تحت المجھر  •
  .الخ*يا عندما تصبح دائرية 

وبمجرد أن الخ*يا أصبحت في التعليق  •
)suspension ( ًأضف فورا الوسط

ثم إغسل .المغذي الذي يحتوي على المصل 
 .الخ*يا مرة واحدة بالوسط المخفف

3333....7777....3333 EDTA aloneEDTA aloneEDTA aloneEDTA alone /  /  /  / وحدہوحدہوحدہوحدہ    EDTA EDTA EDTA EDTA         

• Prepare a 2 mM EDTA solution 

in a balanced salt solution (i.e., 

PBS without Ca++ or Mg++). 

• Remove medium from culture 

vessel by aspiration and wash 

the monolayer to remove all 

traces of serum. Remove salt 

solution by aspiration. 

• Dispense enough EDTA solution 

into culture vessels to 
completely cover the monolayer 

of cells. 

• The coated cells are allowed to 
incubate until cells detach from 

the surface. Progress can be 

checked by examination with an 

inverted microscope.  

• Dilute cells with fresh medium 

and transfer to a sterile 

centrifuge tube. 

• ^�'� �J�2mM EDTA  :'�� ^�'� 7 
 >|��2�� ) O��PBS D�	%/
�� �� D�6#��-�� >�H �� 

.(  

•  �(a�� �n9��Z �=�@%�� ;�=� �� ]p��f�� �9��� ^�|�
)aspiration ( ���|) P��6� �	by� �4"k O#�
 �

�� ��� $� O{��  .�(a�� �n9��Z :'�� ^�'� ���|
.  

•  ^�'� �� W�fu �68� FG�EDTA ;�=� Oh�H 
 �4� �	by� �6nf2� �=�@%��.  

•  :n#�� �� O{(/. >� �4'
�� �	by� �J��. !X�@ }E
�UÚ�Z `x(�� ^bh �� ��@�n2. 

•  �Z�&  �"&� �
 �'4&�� �|�k �9�Z �	by� q(h
 �4
�)sterile centrifuge tube.( 
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3333....7777....4444 Thawing frozen cellsThawing frozen cellsThawing frozen cellsThawing frozen cells /  /  /  /  تذويب الخلايا المجمدة تذويب الخلايا المجمدة تذويب الخلايا المجمدة تذويب الخلايا المجمدة    

Remove cells from frozen storage and 

quickly thaw in a 37°C waterbath. 
 �U"	��. � ��b��� �� �	by� ���|
 K'=37 D˚ 7 

 �R#�� ;���)waterbath.( 

3333....7777....5555 Freezing cellsFreezing cellsFreezing cellsFreezing cells    //// تجميد الخلايا تجميد الخلايا تجميد الخلايا تجميد الخلايا    

• Harvest cells as usual and wash 

once with complete medium. 

• Resuspend cells in complete 

medium and determine cell 

count/viability. 

• Centrifuge and resuspend in ice-

cold freezing medium: 90% calf 

serum/10% DMSO or glycerol 
with ethylene glycol , at 106 - 

107 cells/ml. Keep cells on ice. 

• Transfer 1 ml aliquots to freezer 

vials on ice. 

• Place in a Mr. Frosty container 
that is at room temperature and 

that has sufficient isopropanol. 

• Place the Mr. Frosty in the -70°C 
freezer overnight. Note: Cells 

should be exposed to freezing 

medium for as little time as 

possible prior to freezing 

• Next day, transfer to liquid 

nitrogen (DON'T FORGET). 

• O��-�� �9���Z W���� W�� �U'#� � WH�
��� �	by� �{�.  

•  �9��� Oh�H WH����� �	by� H��.  

•  �"&�)centrifuge ( �9� 7 O(9�� 7 ��� �	by� FG �
�� >�-2	 �8· H@�Z :90%Oc
�� O{� )10% 

DMSO ( �'6.)� F� ^��#6'f�� �� �6#��('9 O860���
^�-6'�)ethylene glycol( K'=106 B 107�6'h \ O�

 .Ñ'���Z �	by� d(�
.  

•  O4&�1 Op�#�� �� O� )aliquot (= Ñ'��� W@�@�X �
 K'
�6'��.  

•  �9��� �6#�� ;�=� 7 �
G E)Mr. Frosty ( ��@H K'=
 ^�&�Z��Z�%	)� �� �6��� �68� �6� ���	 $��� � ���f�� W@���

)isopropanol.(  

•  �9��� �6#�� ;�=� FG)Mr. Frosty ( K'= ��b��� 7
70D˚ O6'�� ^��k  . �L�b� : �G�
� >�-. >� !? �	by�

�. O"X �8c2�� �9�'�W�{X W�2(Z �Uc6' .  

•  ¡6���26/�� Op�#�� �
 �U'4&� ��2�� D�6�� 7)liquid 
nitrogen) ( K#/. �.( 

3333....7777....6666 Viable cell countsViable cell countsViable cell countsViable cell counts with Hemacytometer with Hemacytometer with Hemacytometer with Hemacytometer /  /  /  / حساب الخلايا الحيةحساب الخلايا الحيةحساب الخلايا الحيةحساب الخلايا الحية    

USE A HEMACYTOMETER TO 

DETERMINE TOTAL CELL COUNTS AND 
 �2��269�861� O8
29
)HEMACYTOMETER( 
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VIABLE CELL NUMBERS. 

Blue is one of several stains 

recommended for use in dye exclusion 

procedures for viable cell counting. This 

method is based on the principle that 

live cells do not take up certain dyes, 

whereas dead cells do. 

• Prepare a cell suspension, either 

directly from a cell culture or from a 

concentrated or diluted suspension 

and combine 20 μl of cells with 20 μl 

of trypan blue suspension (0.4%). 

Mix thoroughly and allow to stand 

for 5-15 minutes. 

• With the cover slip in place, transfer 
a small amount of trypan blue-cell 

suspension to both chambers of the 

Hemacytometer by carefully 

touching the edge of the cover slip 

with the pipette tip and allowing 

each chamber to fill by capillary 

action. Do not overfill or underfill 

the chambers. 

• Starting with 1 chamber of the 

Hemacytometer, count all the cells 

in the 1 mm center square and four 

1 mm corner square.  Keep a 
separate count of viable and non-

viable cells. 

• If there are too many or too few 
cells to count, repeat the procedure 

either concentrating or diluting the 

original suspension as appropriate. 

• Include cells on top and left 

touching middle line. Do not count 

cells touching middle line at bottom 

and right. Count 4 corner squares 

and middle square in both chambers 

= � �	by� F6s H�= �	�x2� �6I� �	by� H� .  

 7 O8
2#. ��k W�= �� ���� �� �@|�� >�'��

 �6�� �	by� æ"u T�;���
 . K'= �4	�n�� ��� �/2#.�

6�� �	by� æ"u ��"�2 �>�'. � �6I� �	by� �8/6Z.  

•  �=�@%�� �	by� �� PW�<�"� �£�
 �4'
�� �	by� �J�
 � q(R�� t6'
2�� �� �� %6��2�� �� �� Fs


20 F� �	by� �� �26� ��-6�20 �� �26� ��-6� 
 t'
�� �@|�� >�"	�2��)0.4%. ( K'= Ñ	%�� �'h�
 W�� ���.� � OU�– 5B15 �46XH .  

•  �&�-� �= ;�nf�� ^|
 , �	by� �� W�fu �68� O4&�
 �@|�� >�"	�2�� F� �4'
��)trypan blue ( �


 �2��269�861� �� �26��/��
)Hemacytometer ( �� ^bh �� �	�/
Z

 O-� 3�8#��� �{8��  �"&� F� ;�nf�� ��| ����
 ;b2�)�Z �U� . �(I� `4/. �� 56(. � >� �"2&


 �2��269�861� Oh�H.  

•  �2��269�861� �� W�(� ^��Z ��Z
 , F6s !#��
 7 �	by�1 �� �
Z@� � FZ��� %��� �� �� 1 �� 

 FZ��� �	��| �� .'= d��� �6I� �	by� H�= O{� K
 �26�� �	by� �=.  

•  �	by� H�= �� O6'4�� �� �	�
�� P�J	� ��/� >�� �\

, �� q6(R2�� �£�
� %6��2�� �£�
 �6'8= ;���
 �=�

 ���I� !#� ]'u�� t6'
2��.  

•  ��8'�� �9��� �h @�#	 � K'=� K'= �	by� OhH�
.9��� �h �0 � O(9� K'= �	by� !#� � �



  عن طريق الخ*يافيروسات ا"نفلوينزا بتكبير  العمل :فنون لتصنيع اللقاح

 

34 

and calculate the average 

• Each large square of the 
Hemacytometer, with cover-slip in 

place, represents a total volume of 

0.1 mm3 or 10-4 cm3. Since 1 cm3 is 

equivalent to approximately 1 ml, 

the total number of cells per ml will 

be determined using the following 

calculations:Cells/ml = average cell 

count per square x dilution factor x 

104; 

• Total cells = cells/ml x the original 

volume of fluid from which the cell 
sample was removed; % Cell 

viability = total viable cells /total 

cells x 100. 

 ��8'�� . 7 FZ��� �9� � FZ��� �� �	��| FZ@� £�=
 �U/� �9�2�� !#�� � �.�(I� b�.  

•  �2��269�861� �� �"� FZ�� O� , ��s
 O�0
�c�0.1 �� 3 �� 10B4 �9 3  �/�1�9 3  ^H�
	

  @�4	 ��1 O�  , H�e O� ^�Z �	by� F6s H�=
 �6��2�� T�Z�#I� D��R29�Z :�6'y�\O�= �9�2�

 FZ���Z �	by� H�=x q(R�� O��
�� x 104,   

 �	by� o�8· = �	by�\ O� x Op�#'� ]'u�� �cI� 

�6'R�� �/6= ���|
 �/� l $��� , �6I� �	by� �"#& =%

o�8· �6I� �	by� \ �	by� o�8·x 100. 
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4444 Protocol: CProtocol: CProtocol: CProtocol: Culture of primary chickulture of primary chickulture of primary chickulture of primary chickenenenen embryo fibroblast  embryo fibroblast  embryo fibroblast  embryo fibroblast 
(CE(CE(CE(CEFFFF) ) ) ) cellscellscellscells /  /  /  / الزراعة الأولية لخلايا جنين بيضة الدجاجالزراعة الأولية لخلايا جنين بيضة الدجاجالزراعة الأولية لخلايا جنين بيضة الدجاجالزراعة الأولية لخلايا جنين بيضة الدجاج: : : : برتوكولبرتوكولبرتوكولبرتوكول     

4444....1111 MaterialsMaterialsMaterialsMaterials /  /  /  / الموادالموادالموادالمواد    

• 10 to 12 day old 

embryonated eggs. 

 

 10بيض ملقح من عمر  •
 . يوم 12إلى 

• Sterile 125 ml Erlenmeyer flask with 

magnetic stir bar. 

• Sterile 25 cm2 flask containing MEM 

(Minimum Essential Medium Eagle) plus 

10% fetal calf serum. 

• Sterile 0.5% trypsin in saline A. 

• Sterile 15 ml centrifuge tube containing 

0.5 ml of serum. 

• Sterile saline A 

 مل دورق إرلنمير مع قضيب تحريك 125 •
  .مغناطيسي

  أمي على أم ادورق معقم يحتوي 2 سم25 •
)MEM( من مصل جنين العجل10% مع .  

  .من التريبسين في السالين أ % 0.5 •

 مل 0.5 مل من أنبوب نابذة معقم يحتوي على 15 •
 .من المصل

 .الين أ معقمس •
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4444....1111....1111 Preparation Preparation Preparation Preparation of of of of SSSSaline Aaline Aaline Aaline A    / / / / الين أالين أالين أالين أصناعة سصناعة سصناعة سصناعة س     

Ingredient                      g/l 

NaCl                                8 

KCl                                  0.4 

NaHCO3                      0.35 

Glucose                         1 

Phenol red                    0.05 

Add distilled H2O to 1 litre. Filter sterilize. Saline A is usually prepared as a 10X solution 

and stored at -20 ˚C 

 

4444....1111....2222 Minimum Essential Medium Eagle (MEM)Minimum Essential Medium Eagle (MEM)Minimum Essential Medium Eagle (MEM)Minimum Essential Medium Eagle (MEM) /  /  /  /  أم أم أم أمييييأم اأم اأم اأم اصناعة صناعة صناعة صناعة         

Ingredient                                          g/l 

CaCl2.H2O                                         0.265 

MgSO4                                              0.09767 

KCl                                                     0.4 

NaCl                                                  6.8 

NaH2PO4                                           0.122 

L-arginine.HCl                                   0.126 
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L-cystine.HCl                                     0.0313 

L-histidine.HCl.H2O                          0.042 

L-isoleucine                                      0.052 

L-leucine                                           0.052 

L-lysine.HCl                                           0.0725 

L-methionine                                        0.015 

L-phenylalanine                                   0.032 

L-threonine                                           0.048 

L-tryptophan                                         0.010 

L-tyrosine 2Na.2H2O                         0.0519 

L-valine                                                0.001 

Folic acid                                             0.001 

myo-Inositol                                       0.002 

Niacinamide                                       0.001 

D-Pantothenic acid (calcium)          0.001 

Pyridoxal.HCl                                     0.001 

Riboflavin                                          0.0001 

Thiamine.HCl                                     0.001 

Glucose                                              1.0 

Phenol red                                         0.011 

NaHCO3                                              2.2 

Add distilled H2O to 1 liter.  Filter sterilize.  Minimum essential medium Eagle is usually 

purchased as a preweighed mixture or as a sterile solution. The above formulation has 

Earle's salts. 
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4444....2222 DevicesDevicesDevicesDevices    / / / / الاجھزةالاجھزةالاجھزةالاجھزة    

• Incubator 

• Centrifuge 

 حاضنة •

 نابذة  •

• Forceps and 

scissors 

• Alcool 

 

 ملقط و مقص •

 حولك •

• Sterile Petri 

dish 

 

 .علبة بتري معقمة •

• Hema-

cytometers 

 

 .ھموسيتوميتر •
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• 1ml and 10ml 

pipettes 

 

من  مل 10 مل إلى 1 •
 .ممصةحجم ال

4444....3333 ProProProProtocoltocoltocoltocol    

1-Desinfect the surface of the egg over 

the air sac with scissors or forceps, 

break the shell. 

1B  �#�
 E ]p��1� �6-�� �U� �� �J6"�� :n9 �Uk

� �n9��Z �J6"���4'�� �� `4�. 

2-Sterilize forceps by 

dipping in alcool and 

flaming. Cool forceps, 

then peel away the 

shell over the air sac 

 

2B  �9�8�YZ �4'�� �4=

 ��� �
G E ^�x-��Z

 @�/�� .�Z �4'�� H, �£aX

 �U� �� �J6"�� W�aX

]p��1� �6-��.  

3-Sterilize forceps 

again, and pull back the 

shell membrane and 

chorioallantoic 

membrane to expose 

the embryo. 

 

3B  �4'�� �64
. �=�, E

 � W�a4�� ;�a� !x9


 z	�2&����	@�-�� ;�a=

 �/�� @�US). 
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4-Resterilize the 

forceps, graps the 

embryo loosely around 

the neck, and remove 

the entire embryo from 

the egg to a sterile 

Petri dish. 
 

4B  �4'�� �64
. �=�, �

 t/= ^�� �
G OU� K'=

 �J6"�� �� �"x9
 � �/��

 7 �
G � O��� O-aZ

�84
�� $�2Z �"'=.  

5-Using forceps + 

scissors decapitate and 

eviscerate the embryo. 

Mince the embryo 

carcass into very small 

fragment with scissors . 

 

5B  � �4'�� O8
29


 ���|
 � ��@ Fn4� `4��

¡�� ;�a�
.  �n9��Z E

�}�� FnX `4�� �
 �/�� 

P��� W�fu ;�%��. 

6- Add about 10ml 

sterile saline A to tissue 

fragment in the Petri 

dish, 

 

6B  ���� qG�10 O� 

 �
 �4
�� � ���9 ��

 7 WH����� �	by� ;�%��

 $�2Z �"'=, 

Swirl gently for 1 to 2 

minutes, and carefully 

pour the entire content 

into a 125 ml 

Erlenmeyer flask ,tilt 

flask ,for decant saline 

A. Discard the saline A. 
 

 �� ���=�/Z ���1 �
 

2 tp�XH  , FG @�¨ E

 7 ��2M�125 O� 

 �8/�@
 �@�H , O��

 ���#�� O{(� �@���� .

���#�� ]�@
. 

7-Add 10 ml of sterile warm trypsin 

and pour into centrifuge filtrate at 

1000 rpm for 10 minutes ,discard 

7B qG�10 W�� �h�#�� �4
�� �#"	�2�� �� O�10 tp�XH 

. K'= �2'� F� �Z�&  �"&� 7 �
G E1000 W�� D�   @� 



Cell based Influenza Virus propagation for vaccine production 

 

41 

supernatant and resuspend the 

cells  in 20 ml growth medium . 

8-Mix well for counting in a 

hemacytometer. 

N.B: be sure to keep your cell 

sterile. 

9-Dilute 0.1ml of cell suspension 

with 0.9ml of MEM and count cell 

in a hemacytometer 

10-Adjust concentration to 5*105  

cells  per ml growth medium and 

dispense into cultures tubes. 

11-Incubate at 37˚c until 

monolayered (6-7 days). 

Note: be sure examine cell culture 

each day ,if the medium is yellow 

may need to be adjust by 

7.5%NaHCO3 .if floating cell are 

present or the color of the medium 

indicate a basic PH the medium 

should be changed. 

10 tp�XH  , 7 �	by� �� ]4Z �� FG � �2'(��Z £�� �� ]�@


20$�f�� �"/2#�� �� O� .  

8B �26��269�861� 7 �6{x/� ��2M� P��6� �%�� .  

�L�b� :�84
� �	by� K'= d��� >� �� ���. .  

9B q(h0.1 7 �4'
�� �	by� �� O� 0.9 D� �� D� �� O� 

�26��269�861� 7 �	by� ]{�
 �.  

10B K'= �68-�� �"G�102 *5 �=|� � �26� 7 �	by� �� 

�	�f2�� !6Z�&� 7.  

11B�� K'= �U/J37 P�nh ��x"{	 >� �
 �	�v� ��@H 

 �	by� �� P�����)6B7D�	� .(  
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 �n9��Z O	�
. �
 ���¨ �U� �(u� >��7.5 %��  
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 ���= �	by� �� 

>�� �9��� �a	 K'= �£&� z	|�Z ��� �9��� !? >� �f2	.  

 


