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1R�SRWHQFLDO�FRQÀLFW�RI�LQWHUHVW�WR�UHSRUW� 1R�SRWHQFLDO�FRQÀLFW�RI�LQWHUHVW�WR�UHSRUW�
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(OLVDEHWH�1DVFLPHQWR�*RQFDOYHV���$QD�,��)DXVWLQR�5RFKD���; Carlos Palmeira���-RVp�$OEHUWR�'XDUWH���'DQLHO�0RUHLUD�
*RQoDOYHV���%UXQR�&RODoR���; Rita Ferreira���3DXOD�$��2OLYHLUD���

1. &HQWUH�IRU�WKH�5HVHDUFK�DQG�7HFKQRORJ\�RI�$JUR�(QYLURQPHQWDO�DQG�%LRORJLFDO�6FLHQFHV��&,7$%���9LOD�5HDO��3RUWXJDO�
2. 'HSDUWPHQW�RI�=RRWHFKQLFV��6FKRRO�RI�6FLHQFHV�DQG�7HFKQRORJ\��8QLYHUVLW\�RI�eYRUD��eYRUD��3RUWXJDO�
3. 'HSDUWPHQW�RI�,PPXQRORJ\��3RUWXJXHVH�2QFRORJ\�,QVWLWXWH�RI�3RUWR��,32�3RUWR���3RUWR��3RUWXJDO�
4. &,$)(/��)DFXOW\�RI�6SRUW��8QLYHUVLW\�RI�3RUWR��3RUWR��3RUWXJDO�
5. 'HSDUWPHQW�RI�=RRWHFKQLFV��8QLYHUVLW\�RI�7UiV�RV�0RQWHV�DQG�$OWR�'RXUR��87$'���9LOD�5HDO��3RUWXJDO�
6. /$49�5(48,07(��'HSDUWPHQW�RI�&KHPLVWU\��8QLYHUVLW\�RI�$YHLUR��8$���$YHLUR��3RUWXJDO�
7. 'HSDUWPHQW�RI�9HWHULQDU\�6FLHQFHV��87$'��9LOD�5HDO

DQDIDXVWLQR�IDXVWLQR#VDSR�SW

Introduction: /RQJ�WHUP�DQG�UHJXODU�H[HUFLVH�WUDLQLQJ�LV�VXJJHVWHG�WR�KDYH�DQ�LPPXQRPRGXODWRU\�HIIHFW��SURWHFWLQJ�DJDLQVW�
VHYHUDO�GLVHDVHV��7KLV�ZRUN�DLPHG�WR�DQDO\VH�WKH�HIIHFW�RI�H[HUFLVH�WUDLQLQJ�RQ�SHULSKHUDO�O\PSKRF\WH�VXESRSXODWLRQV�LQ�D�
PRGHO�RI�SURVWDWH�FDQFHU��3&D��FKHPLFDOO\�DQG�KRUPRQDOO\�LQGXFHG��

Methods: )LIW\�¿YH�PDOH�:LVWDU�8QLOHYHU�UDWV�RI���ZHHNV�RI�DJH�ZHUH�UDQGRPO\�GLYLGHG�LQWR�IRXU�H[SHULPHQWDO�JURXSV�DV�
IROORZ��FRQWURO�VHGHQWDU\�JURXS��6('�&217��Q �����FRQWURO�H[HUFLVHG�JURXS��(;�&217��Q �����LQGXFHG�VHGHQWDU\�JURXS�
�6('�3&D��Q ����DQG� LQGXFHG�H[HUFLVHG�JURXS� �(;�3&D��Q �����3URVWDWH� OHVLRQV�ZHUH� LQGXFHG� WKURXJK� WKH�VHTXHQWLDO�
DGPLQLVWUDWLRQ�RI�ÀXWDPLGH�����PJ�NJ��7&,�&KHPLFDOV��86$���WHVWRVWHURQH�SURSLRQDWH������PJ�NJ��7&,�&KHPLFDOV��3RUWODQG��
86$�� DQG� 1�PHWK\O�1�QLWURVRXUHD� ���� PJ�NJ�� 6LJPD� &KHPLFDO�� 6SDLQ��� DQG� VXEFXWDQHRXV� LPSODQWDWLRQ� RI� WXEHV� ¿OOHG�
ZLWK� FU\VWDOOLQH� WHVWRVWHURQH� �6LJPD�&KHPLFDO�� 6SDLQ���$W� HLJKW� ZHHNV� RI� DJH�� H[HUFLVHG� DQLPDOV� VWDUWHG� WKH� WUDLQLQJ� LQ�
D� WUHDGPLOO� �7UHDGPLOO�&RQWURO�/(�������86$�����GD\V�ZHHNV�� IRU����ZHHNV��$QLPDOV�ZHUH�VDFUL¿FHG�DW����ZHHNV�RI�DJH�
WKURXJK�DQ�LQWUDSHULWRQHDO�LQMHFWLRQ�RI�NHWDPLQH�����PJ�NJ��,PDOJHQH��������0HULDO�6�$�6���)UDQFH��DQG�[\OD]LQH�����PJ�
NJ��5RPSXQ������%D\HU�+HDOWKFDUH�6�$���*HUPDQ\��� IROORZHG�E\�H[VDQJXLQDWLRQ�E\�FDUGLDF�SXQFWXUH��3HULSKHUDO�EORRG�
of all animals was collected by intracardiac puncture and transferred into tubes containing EDTA salt as an anticoagulant 
IRU�ÀRZ�F\WRPHWU\�DQDO\VLV��7KH�IROORZLQJ�FRQMXJDWHG�PRQRFORQDO�DQWLERGLHV�ZHUH�XVHG��F\&'��%9�����&'��),7&��&'���
$3&�� &'���%9����� &'����3(�� &'����),7&�� &'��3(�&\��� &'��5$�$3&�&\��� 2;����3(� DQG� &'�D�3HU&3�� 7KH� ÀRZ�
F\WRPHWU\�LPPXQRSKHQRW\SLQJ�ZDV�SHUIRUPHG�LQ�D�%'�)$&6&DQWR70�,,�F\WRPHWHU��%'�%LRVFLHQFHV��86$��DQG�GDWD�ZHUH�
DQDO\VHG�ZLWK�,Q¿QLF\W70��ÀRZ�F\WRPHWU\�VRIWZDUH�����YHUVLRQ��7KH�SURVWDWH�ZDV�FROOHFWHG�DQG�VWDLQHG�ZLWK�+	DPS�(�IRU�
KLVWRSDWKRORJLFDO�DQDO\VLV��6WDWLVWLFDO�DQDO\VLV�ZDV�SHUIRUPHG�XVLQJ�6366�����7KH�GLIIHUHQFHV�ZHUH�FRQVLGHUHG�VWDWLVWLFDOO\�
VLJQL¿FDQW�DW�S�������

Results: $�KLJKHU�OHYHO�RI�&'����1.�FHOOV�ZHUH�REVHUYHG�LQ�(;�3&D�JURXS�ZKHQ�FRPSDUHG�ZLWK�6('�3&D�JURXS��S��������
7KHVH�UHVXOWV�DUH�LQ�DFFRUGDQFH�ZLWK�WKH�OLWHUDWXUH�ZKLFK�VXJJHVWV�WKDW�H[HUFLVH�WUDLQLQJ�LQFUHDVH�1.�FHOOV�QXPEHU��0RUHRYHU��
ORQJ�WHUP� H[HUFLVH� WUDLQLQJ� LQFUHDVHG� JDPD� GHOWD�7FHOOV�&'�� UDWLR� DQG� GHFUHDVHG�7UHJ�1.� UDWLR� LQ�3&D�LQGXFHG� JURXSV�
�S�������

Conclusion: 7KHVH�UHVXOWV�UHLQIRUFH�WKH�EHQH¿FLDO�UROH�RI�H[HUFLVH�LQ�DQWL�WXPRXU�LPPXQH�UHVSRQVH��$GGLWLRQDO�VWXGLHV�DUH�
ZDUUDQWHG�WR�EHWWHU�XQGHUVWDQG�WKHVH�UHVXOWV�
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0RQWHLUR�$����0DUFLDQR�+����&XQKD�5����3DVWRU�*����$PDQWHJXL�3��

1. 6HUYLoR�GH�3DWRORJLD�&OtQLFD��&HQWUR�+RVSLWDODU�8QLYHUVLWiULR�&RYD�GD�%HLUD��&RYLOKm��3RUWXJDO�
2. 6HUYLoR�GH�&LUXUJLD��&HQWUR�+RVSLWDODU�8QLYHUVLWiULR�&RYD�GD�%HLUD��&RYLOKm��3RUWXJDO��
3. )DFXOGDGH�&LrQFLDV��8QLYHUVLGDGH�%HLUD�,QWHULRU��&RYLOKm��3RUWXJDO

DVPRQWHLUR#IFVDXGH�XEL�SW

7KH�VXVSHQVLRQ�FHOOV� LQ�WKH�VHURXV�ÀXLGV�DUH�HVVHQWLDOO\� OHXNRF\WHV�DQG�PHVRWKHOLDO�FHOOV�� ,Q�FDVHV�RI�PDOLJQDQF\��WXPRU�
FHOOV�LQ¿OWUDWH�WKH�VHURXV�VSDFH�WKURXJK�GLUHFW�RU�O\PSKDWLF�GLVVHPLQDWLRQ��&\WRSDWKRORJ\��DLGHG�E\�LPPXQRF\WRFKHPLVWU\��
LV�FRQVLGHUHG�WKH�³JROG�VWDQGDUG´�LQ�WKH�GHWHFWLRQ�RI�PDOLJQDQW�FHOOV�LQ�HIIXVLRQV��&'�����HSLWKHOLDO�VSHFL¿F�DQWLJHQ��FORQH�
%HU�(S���LV�D�FHOO�PHPEUDQH�JO\FRSURWHLQ�RQ�KXPDQ�HSLWKHOLD��,W�LV�H[SUHVVHG�E\�D�ODUJH�UDQJH�RI�HSLWKHOLDO�WXPRUV��LQFOXGLQJ�
VNLQ��JDVWURLQWHVWLQDO��EUHDVW��DQG�WXPRUV�RI�PDOH�DQG�IHPDOH�JHQLWRXULQDU\�WUDFW��$�SUHVHQFH�RI�HSLWKHOLDO�FHOOV�LQ�WKH�ERG\�ÀXLG�
VKRXOG�UDLVH�WKH�VXVSLFLRQ�RI�PHWDVWDWLF�HSLWKHOLDO�PDOLJQDQF\��
:LWK�WKLV�ZRUN��ZH�DVVHVVHG�WKH�LQWHUHVW�LQ�WKH�LQYHVWLJDWLRQ�RI�&'����SRVLWLYH�FHOOV�LQ�VHURXV�ÀXLGV�WKURXJK�ÀRZ�F\WRPHWU\�
LQ�D�URXWLQH�ZD\�LQ�RXU�KRVSLWDO��7KH�FOLQLFDO�SDWKRORJ\�DQG�WKH�VXUJHU\�VHUYLFHV�RI�RXU�LQVWLWXWLRQ�VWXGLHG����VHURXV�ÀXLGV�ZLWK�
FOLQLFDO�VXVSLFLRQ�RI�D�QHRSODVWLF�HWLRORJ\�����DVFLWLF�ÀXLGV�DQG���SOHXUDO�ÀXLGV�����IHPDOH�DQG����PDOHV�ZLWK�DJH�FRPSULVHG�
EHWZHHQ����DQG����\HDUV�DQG�PHDQ�DJH�RI����\HDUV��$OO�VDPSOHV�ZHUH�HYDOXDWHG��E\�ÀRZ�F\WRPHWU\�DQG�F\WRSDWKRORJ\��7R�
�����/�RI�VHURXV�ÀXLG�VDPSOH�ZDV�DGGHG�WKH�PRQRFORQDO�DQWLERGLHV����/�RI�&'����),7&�����/�RI�&'���3(��DQG���/�RI�
&'���$3&��$IWHU�DQ�LQFXEDWLRQ�SHULRG�RI����PLQ�LQ�WKH�GDUN�ZDV�DGGHG���PO�RI�)DFV)ORZ��FHQWULIXJHG��DQG�UHVXVSHQGHG�LQ�
�����/�RI�)DFV)ORZ��7KH�DFTXLVLWLRQ�ZDV�SHUIRUPHG�LQ�D�)$&6&DOLEXU��LQ�D�¿UVW�VWHS�DFTXLUHG�DOO�WKH�HYHQWV��LQ�D�VHFRQG�
VWHS�SHUIRUPHG�D�JDWH�LQ�&'���QHJDWLYH�HYHQWV�DQG�DFTXLUHG�XQWLO�����WKRXVDQG�HYHQWV��7KH�UHVXOWV�ZHUH�DQDO\]HG�E\�WKH�
,Q¿QLF\W70������:H�VHDUFK�WKH�SUHVHQFH�RI�&'���&'���&'�����FHOOV��WKDW�LGHQWL¿FDWLRQ�OHDYHV�XV�WR�SUHVXPH�WKDW�SRVLWLYH�
VDPSOH�IRU�PDOLJQDQW�HSLWKHOLDO�FHOOV�DQG�WKHLU�DEVHQW�QHJDWLYH��7KH�UHVXOWV�RI�WKH�ÀRZ�F\WRPHWU\�ZHUH�FRPSDUHG�ZLWK�WKH�
F\WRSDWKRORJ\�UHSRUWV�GHPRQVWUDWHG�D�VHQVLWLYLW\�RI�����DQG�VSHFL¿FLW\�RI������2I�WKH����VDPSOHV�DQDO\]HG�����VDPSOHV�
������KDG�FRQFRUGDQW�UHVXOWV�DQG���VDPSOHV������GLVFRUGDQW�UHVXOWV��7KH�GLVFRUGDQW�VDPSOHV�ZHUH�DVFLWLF�ÀXLG��RQH�IDOVH�
QHJDWLYH�DQG�RQH�IDOVH�SRVLWLYH�
,Q� WKH� IXWXUH� LV�QHHGHG� WR�HVWDEOLVK� WKH�PLQLPXP�YDOXH�RI� IUHTXHQF\�RI�&'���&'���&'�����FHOOV� WR�DVVXPH�D�SRVLWLYH�
VDPSOH�IRU�PDOLJQDQW�HSLWKHOLDO�FHOOV��6RPH�VDPSOHV�KDYH�D�ORZ�QXPEHU�RI�FHOOV��WR�RYHUFRPH�WKLV�OLPLWDWLRQ�PXVW�DFTXLUH�WKH�
ODUJHVW�SRVVLEOH�QXPEHU�RI�FHOOV��7KH�GHWHFWLRQ�RI�&'���&'���&'�����FHOOV�E\�ÀRZ�F\WRPHWU\�LV�VWURQJO\�LQGLFDWLYH�RI�WKH�
SUHVHQFH�RI�PDOLJQDQW�HSLWKHOLDO�FHOOV��SUHVHQWLQJ��LQ�RXU�VWXG\��D�VHQVLWLYLW\�RI�����DQG�VSHFL¿FLW\�RI�����
2XU�ZRUN�FOHDUO\�VKRZV�WKDW�VWXG\�RI�WKH�&'����H[SUHVVLRQ�E\�ÀRZ�F\WRPHWU\�LQ�HIIXVLRQV�FDQ�EH�D�XVHIXO�PHWKRG�WR�LGHQWLI\�
QRQ�KHPDWRORJLFDO�FHOOV�RI�HSLWKHOLDO�RULJLQ�LQ�D�URXWLQH�ODERUDWRU\�
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