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Objective 
�This �e �x �p�e �r�i �m�e �n�t� �seeks� �t�o� �d�e �t�e �r �m�i �n�e � �t�h�e � �effect� �o�f � �t�h�e � �g �r �o�w �t�h� �f�a�c�t�o�r � �b �F �G�F � �o�n� �blood �vessel 
�f �o�r �m�a�t�i �o�n� �within� �t�h�e � ��c�h�o�r �i �o�a�l �l�a�n�t�o�i �c� �m�e �m�b �r �a�n�e � �(�C�A �M�) ���. � 
 
I �n�t�r �o�d �u�c�t�i �o�n�  
 
�S�e �v�e �r �a�l � �g �r �o�w �t�h� �f�a�c�t�o�r �s� �a�r �e � �i�n�v�o�l �v�e �d � in� �t�h�e � �d�e �v�e �l�o�p�m�e �n�t� �o�f � �t�h�e � blood� �s�y �s�t�e �m� �i�n� �b �o�t�h� 
�d �e�v�e �l �o�p�i �n�g � �c�h�i�c�k � �e �m�b �r�y �o�s� �a�n�d � �i �n� �t�h�e � �y �o�l �k � �s�a�c�s� �t�h�e �m�s�e �l �v�e �s� �(�G�i �l �b�e �r �t�, � �2�0�0�3�) �.� � �B �a�s�i �c� 
�f �i�b �r �o�b �l�a�s�t� �g �r �o�w �t�h� f�a�c�t�o�r � �( �b �F�G�F �, or �F �G�F �2�)� �f�u�n�c�t�i �o�n�s� in� �v�a�s�c�u�l �o�g �e �n�e �s�i �s�, � �t�h�e � �p�r �o�c�e �s�s� 
�d �u�r�i �n�g � �w �h�i �c�h� �b�l �o�o�d � �v�e �s�s�e �l �s� �a�r �e � �c�r �e �a�t�e �d � �( �G�i �l�b �e �r �t�, � �2�0�0�3��) �.� � �I �t� is� �this� �p�r�o�c�e �s�s� �w �h�i �c�h� �is 
�r �e �s�p�o�n�s�i �b �l�e � �f�o�r � �t�h�e � �a�p�p�e �a�r �a�n�c�e �o�f � blood � �i �s�l�a�n�d �s ��in� �t�h�e � �y �o�l �k � �s�a�c� �( �G�i�l �b �e �r�t�, � �2�0�0�3�)�. � � �P�r �i�o�r � �t�o� 
�t�h�e � �a�c�t�u�a�l � �a�p�p�e �a�r�a�n�c�e � �o�f � �t�h�e �s�e � �i �s�l �a�n�d�s�, � � �m�e �s�o�d �e �r �m� �c�e �l �l �s� �m�u�s�t� �f �i �r�s�t� �f �r �o�m� �c�e �l�l �s� �c�a�l�l �e �d� 
�h�e �m�a�n�g �i �o�b �l�a�s�t�s�, � �a� �s�p�e �c�i �f �i�c�a�t�i �o�n� �b �r �o�u�g �h�t� �a�b �o�u�t� �b �y � �b �F �G�F � �( �G�i �l�b �e �r �t�,� �2�0�0�3�) �.� � �I �t� �i�s� �t�h�e �s�e � �c�e �l �l�s� 
�t�h�a�t� �f �o�r �m� �t�h�e � � blood � �i �s�l�a�n�d �s� �a�n�d� �g �i�v�e � �r �i�s�e � �t�o� �e �i �t�h�e �r � a�n�g �i �o�b �l�a�s�t�s� �o�r � �h�e �m�a�t�o�p�o�i �e �t�i �c� �s�t�e �m� 
�c�e �l �l�s� �( �G�i�l �b�e �r �t�, � �2�0�0�3�) �. � � �T�h�e �s�e � �c�e �l �l�s�, � �t�h�e �n�, � �r �e�s�p�e �c�t�i �v�e �l �y �,� �f�o�r �m� �e �n�d�o�t�h�e �l �i �a�l � �c�e �l �l�s� �a�n�d � �b �l�o�o�d � 
�c�e �l �l�s�, � �i �n� �t�i�m�e � �r �e �s�u�l �t�i�n�g � �i�n� �t�h�e � �f�o�r �m�a�t�i �o�n� �o�f � �c�a�p�i �l �l�a�r �i�e �s� �( �G�i�l �b �e �r�t�, � �2�0�0�3�)�. � �F �o�l �l�o�w �i �n�g � 
�v�a�s�c�u�l �o�g �e �n�e �s�i �s�, � �t�h�e � �p�r �o�c�e �s�s� �o�f � �a�n�g �i�o�g �e �n�e �s�i �s� �g�i �v�e �s� �r �i�s�e � �t�o� �a� �m�o�r �e � �c�o�m�p�l �e �x � �v�e �s�s�e �l � �s�y �s��t�e �m� 
�d �e�r �i �v�e �d � �f �r�o�m� �t�h�e �s�e � �e �s�t�a�b �l �i�s�h�e �d � �c�a�p�i �l�l �a�r�i �e �s� �(�G�i �l�b �e �r�t�, � �2�0�0�3�)�. � V�a�s�c�u�l �o�g �e �n�e �s�i �s� �a�n�d � 
�a�n�g �i�o�g �e �n�e �s�i �s�, � �in� �p�a�r�t�i �c�u�l �a�r �,� �a�r �e � �k �e �y � �w �i�t�h�i �n� �t�h�e � �c�h�o�r �i �o�a�l �l�a�n�t�o�i �c� �m�e �m�b �r �a�n�e � �( �C�A �M�) � �o�f � �t�h�e � 
�d �e�v�e �l �o�p�i �n�g � �e�m�b �r �y �o�. �T �h�i�s� �m�e �m�b �r �a�n�e � is �l �o�c�a�t�e �d � �b �e �n�e �a�t�h� �t�h�e � s�hell� �m�e �m�b �r �a�n�e � �r �e �m�o�v�e �d � 
�f �r�o�m� �e �m�b �r �y �o�s� �in� �p�r�e �v�i �o�u�s� �l �a�b �s�.� � �I �t� �is� �h�e �r �e � �t�h�a�t� �c�a�l �c�i�u�m�, � �n�e �e �d�e �d � �f �o�r � �t�h�e �f �o�r �m�a�t�i �o�n� �o�f � �t�h�e � 
�s�k �e �l�e �t�o�n� �o�f � �t�h�e � �c�h�i �c�k � �e �m�b �r �y�o�, � �is� �a�b �s�o�r �b �e �d� �into� �t�h�e � �blood� �v�e �s�s�e �l �s� �in� �c�o�n�t�a�c�t� �with� �t�h�e � 
�eggshell� (Tuan and Lynch, 1983�) �.� 
 
 
�M�a�t�e �r �i �a�l�s� 
�1�0� �d �a�y � �o�l �d � �c�hick � �e�m�b �r �y �o�s 
70 % ethanol  
60 mm �P�e �t�r �i � �d �i �s�h� 
Whatmann 3�M�M� �F �i �l�t�e �r � �P�a�p�e �r � �3 x 3 mm squares, 

soaked in 3 mg/ml Hydrocortisone-acetate and air-dried. 
fine �f�o�r �c�e �p�s� 
fine scissors 
Magic S�c�o�t�c�h� �T �a�p�e � � 
4� �m�L � �o�f � �e �i �t�h�e �r � �b �F �G�F � �( �1�.�5� µ �g�/�ml �) � �o�r � �VEGF (0.5 µg/ml) in Dulbecco’s Modified Eagles’s 
Medium (D�M�E �M) and 4 mL DMEM 
Sterile Howard’s Ringers with 50 µg/ml gentamycin (Invitrogen, GIBCO 3772) 
 
� 



P �r�o �c�e�d �u�r�e 
�1�.� �Obtain� �4� m�L � �o�f � �e �i �t�h�e �r � �b�F �G�F � �( �1�. �5� �µg �/�ml � in DMEM) � �o�r � VEGF (0.5 µg/ml in DMEM) 
and 4 mL of �D �M�E �M�� �(as a �c�o�n�t�r �o�l �) �. � �  � �P�o�u�r � �t�h�e � �s�o�l �u�t�i �o�n� �i�n�t�o� �a� petri � �dish� �t�h�a�t� �is� �l�a�b �e �l�e �d � 
�w �i�t�h� �t�h�e �n�a�m�e � �o�f � �t�h�e � �c�o�m�p�o�u�n�d � �y �o�u� �a�r �e � �w �o�r �k �i �n�g� �w �i�t�h�. � � �S�o�a�k � �f �o�u�r � �f �i�l �t�e �r � �p�a�p�e �r � �d�i �s�k �s� 
�( �3�m�m� �x � �3�m�m�) � �i �n� �t�h�e � �s�o�l �u�t�i �o�n� �f �o�r � �3�0� �m�i�n�u�t�e �s�. 
 
�2�. �While� �t�h�e � �f �i �l�t�e �r � �p�a�p�e �r � �is soaking�,� �o�b �t�a�in� �f �o�u�r � �t�e �n�- �d �a�y �-�o�l �d � �c�h�i �c�k � �e �m�b �r �y �o�s� �a�n�d� �w�a�s�h� 
�t�h�e �m� �in� �7�0�%� �e �t�h�a�n�o�l �.� �L�a�b �e �l � �t�h�e � eggs� �a�s� �e �i�t�h�e �r � �D �M�E �M� �o�r � �b�F �G�F � �u�s�i �n�g � �a� �pencil�.� � �O�p�e �n� �t�h�e � 
�chick � �e �m��b �r �y �o�s� �a�t� the � �b �l�u�n�t� �e �n�d � �o�f� �t�h�e � �egg �a�s� �d�e �m�o�n�s�t�r �a�t�e �d � �in� class. � Make as small a 
hole as is practical. 
 
3. Make a small nick in the shell membrane (the dry, white membrane that lines the air-
space).  Put two or three drops of Howard’s Ringers in the hole and allow it to soak in 
to help separate the shell membrane from the CAM, which is immediately underneath.  
P�e �el � �b �a�c�k � �t�h�e � �s�h�ell m�e �m�b �r �a�n�e �,� �b�e ��i �n�g � �c�a�r �e �f �u�l� �n�o�t� �to� �d �a�m�a�g �e � �t�h�e � �C�A �M��. �  The CAM is a 
transparent membrane containing blood vessels. 
 
�4.� �D �r�o�p� �t�h�e � �f �i�l �t�e �r � �p�a�p�e �r � �o�v�e �r � �t�h�e � �e �m�b �r �y�o� �in� �t�h�e � �a�r �e �a� �w�i �t�h� �t�h�e � �l�e �a�s�t� �n�u�m�b �e �r � �o�f � �v�i �s�i�b �l �e� � 
blood �vessels. � � �C�o�v�e �r � �t�h�e � �h�o�l �e� �in �t�h�e � �s�h�e �l �l�s� �w �i�t�h� �S�c�o�t�c�h� �t�a�p�e �, � �a�n�d� �p�l�a�c�e � �i �n� �t�h�e � �i �n�c�u�b �a�t�o�r � � � 
�a�t� �3�7� �°�C�. � 

 
Next week 
5. �Re �m�o�v�e � �t�h�e � �t�a�p�e � �c�o�v�e �r �i �n�g � �t�h�e � �h�o�l �e �s� �a�n�d� �e �x �t�r �a�c�t� �the � �filter� �p�a�p�e �r � �u�s�i �n�g � �a� �p�a�i�r � �o�f � 
�f �o�r �c�e �p�s�. � � �E�x �a�m�i �n�e � �t�h�e � � filter� � �p�a�p�e �r � �f �o�r � �t�h�e � �p�r �e �s�e �n�c�e � �o�f � blood� �vessels�. � � �C�o�u�n�t� �a�l �l � � blood 
vessels� �o�n� �t�h�e � � filter� �p�a�p�e �r � �a�n�d� �r�e �c�o�r �d � �t�h�e � �n�u�m�b �e �r�s� �w �i�t�h�i �n� �y �o�u�r � �l �a�b � �n�o�t�e �b �o�o�k �. � �C�o�m�p�a�r �e � 
�the number of blood vessels formed in response to bFGF with the DMEM controls. 
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