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Resumo:

INTRODUÇÃO: As monoaminas (Dopamina, Noradrenalina, Adrenalina Serotonina e Histamina), além da sinalização, 
exercem a neuromodulação de variadas funções fisiológicas. No sistema nervoso central (SNC) a 5-hidroxitriptamina (5-HT) 
ou serotonina está relacionada ao ritmo circadiano, atividade motora, regulação da temperatura, nocicepção, apetite, humor, 
comportamento sexual e secreção hormonal. Enquanto no sistema nervoso periférico (SNP), ela é correlacionada ao sistema 
simpático e outras funções viscerais. Em invertebrados a 5-HT também é encontrada no SNC, principalmente nas células 
mushroom bodies, regulando o comportamento de aprendizagem, a agressividade, alimentação e a fisiologia sensorial. Por 
outro lado, no SNP de insetos modula respostas eletrofisiológicas e viscerais. O presente estudo teve o objetivo de investigar o 
papel da serotonina no comportamento neurolocomotor de baratas da espécie Nauphoeta cinerea através de utilização de 
fármacos antagonistas e agonistas monoaminérgicos. METODOLOGIA: Baratas adultas Nauphoeta cinerea foram utilizadas 
como modelo experimental. A atividade neuromuscular foi avaliada usando a preparação músculo coxal adutor metatorácico 
(MCAM) segundo descrito por Martinelli et al. (2014). Para avaliar a atividade locomotora in vivo, quatro insetos foram 
filmados durante 10 min e os filmes analisados utilizando softwares conforme Adedara et al. (2015). Todos os dados foram 
expressos como E.P.M, sendo os mesmos analisados pelo teste two-way ANOVA, seguido dos testes Tukey ou Dunnett, 
sendo considerado significativos quando P 
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'HQWUH RV QHXURWUDQVPLVVRUHV FHQWUDLV H[LVWHP DOJXPDV PRQRDPLQDV LPSRUWDQWHV�
FRQKHFLGDV FRPR DPLQDV ELRJrQLFDV �'RSDPLQD� 1RUDGUHQDOLQD� $GUHQDOLQD 6HURWRQLQD H
+LVWDPLQD� TXH� DOpP GD VLQDOL]DomR� H[HUFHP D QHXURPRGXODomR GH YDULDGDV IXQo}HV
ILVLROyJLFDV� 1R VLVWHPD QHUYRVR FHQWUDO �61&� D ��KLGUR[LWULSWDPLQD ���+7� RX VHURWRQLQD
HVWi UHODFLRQDGD DR ULWPR FLUFDGLDQR� DWLYLGDGH PRWRUD� UHJXODomR GD WHPSHUDWXUD� QRFLFHSomR�
DSHWLWH� KXPRU� FRPSRUWDPHQWR VH[XDO H VHFUHomR KRUPRQDO� (QTXDQWR QR VLVWHPD QHUYRVR
SHULIpULFR �613�� HOD p FRUUHODFLRQDGD DR VLVWHPD VLPSiWLFR� DR WUDWR JDVWURLQWHVWLQDO� D
FRDJXODomR VDQJXtQHD H D DJUHJDomR SODTXHWiULD� DOpP GH LQGX]LU UHVSRVWD FURQRWUySLFD
SRVLWLYD VREUH R VLVWHPD FDUGLRYDVFXODU H� SRU FRQVHTXrQFLD� QR UHVSLUDWyULR �%581721��
&+$%1(5�� .12//0$11� ����� 0(5/2 HW DO�� ������

$ 5HVHUSLQD p XP DOFDORLGH LVRODGR GR DUEXVWR 5DXZROILD VHUSHQWLQD R TXDO IRL
SULPDULDPHQWH XWLOL]DGR FRPR WUDWDPHQWR DQWL�KLSHUWHQVLYR� QR HQWDQWR RV SDFLHQWHV TXH
ID]LDP VHX XVR SDVVDUDP D DSUHVHQWDU FRPSRUWDPHQWR GHSUHVVLYR� DOJXQV TXDGURV PXLWR
JUDYHV� FRP LVVR IRL GHVFREHUWR TXH D 5HVHUSLQD UHGX]LD GUDVWLFDPHQWH RV QtYHLV GH VHURWRQLQD
QR 61& SRU GHSOHWDU RV HVWRTXHV GH PRQRDPLQDV QDV YHVtFXODV SUp�VLQiSWLFDV� $ SDUWLU GD
FRUUHODomR GH ��+7 D DQVLHGDGH H GHSUHVVmR� RV SHVTXLVDGRUHV SDVVDUDP D HVWXGDU WRGRV RV
DVSHFWRV ILVLROyJLFRV HQYROYHQGR HVVD VXEVWkQFLD� WUDEDOKRV FRP F'1$ H WHVWHV
IDUPDFROyJLFRV PRVWUDUDP XPD JDPD GH UHFHSWRUHV ��+7 �5��+7V� DPSODPHQWH GLVWULEXtGRV
QRV WHFLGRV QHUYRVRV� FDGD VXEWLSR H UHFHSWRU p FRPSRVWR SRU VXEFODVVHV� HOXFLGDQGR DVVLP
XPD YDULHGDGH GH IXQo}HV PRGXODGDV SRU HOD� 3RUWDQWR� D DOWHUDomR GD KRPHRVWDVH GHVWH
QHXURWUDQVPLVVRU HVWi UHODFLRQDGD D XPD VpULH GH FRQGLo}HV ILVLRSDWROyJLFDV� �%/(1$8 	
7+$00� ����� %581721�� &+$%1(5�� .12//0$11� ����� 7$'$,(6.<� ����� 'H
35¬��

(P LQYHUWHEUDGRV D ��+7 WDPEpP p HQFRQWUDGD QR 61&� SULQFLSDOPHQWH QDV FpOXODV
PXVKURRP ERGLHV� UHJXODQGR R FRPSRUWDPHQWR GH DSUHQGL]DJHP� D DJUHVVLYLGDGH�
DOLPHQWDomR H D ILVLRORJLD VHQVRULDO� 3RU RXWUR ODGR� QR 613 GH LQVHWRV PRGXOD UHVSRVWDV
HOHWURILVLROyJLFDV H YLVFHUDLV� &ODUDPHQWH DV SURSULHGDGHV IDUPDFROyJLFDV GRV VLVWHPDV
VHURWRQLQpUJLFRV VmR FRPXQV jV GH PDPtIHURV� PDV FRP DOJXPDV SHTXHQDV GLIHUHQoDV� ,VVR
SRVVLELOLWD D VXEVWLWXLomR GH PRGHORV DQLPDLV YHUWHEUDGRV� DWXDOPHQWH XWLOL]DGRV� SRU
LQYHUWHEUDGRV� $OpP GLVVR� VXD FDSDFLGDGH GH PDQLSXODomR H[SHULPHQWDO H R SDUDOHOLVPR
ELRItVLFR WRUQD VHX XVR PXLWR FRQYHQLHQWH SDUD DERUGDJHQV QHXURILVLROyJLFDV DSOLFiYHLV D
KXPDQRV� GH IRUPD LPSUHVFLQGtYHO SDUD DV SHVTXLVDV ELRPpGLFDV �%/(1$8 	 7+$00�
����� 26%251(� ����� 3$1'(< 	 +$%,%8//$� ����� 3$1'(< 	 +$%,%8//$�
�������

2 SUHVHQWH HVWXGR WHYH R REMHWLYR GH LQYHVWLJDU R SDSHO GD VHURWRQLQD QR
FRPSRUWDPHQWR QHXURORFRPRWRU GH EDUDWDV GD HVSpFLH 1DXSKRHWD FLQHUHD DWUDYpV GH
XWLOL]DomR GH IiUPDFRV DQWDJRQLVWDV H DJRQLVWDV PRQRDPLQpUJLFRV�

�� 0(72'2/2*,$

D� $QLPDLV� )RUDP XWLOL]DGDV EDUDWDV GD HVSpFLH 1DXSKRHWD FLQHUHD �2OLYLHU� GH DPERV RV
VH[RV� 2V DQLPDLV DORMDGRV HP LQVHWiULR ORFDOL]DGR QR ELRWpULR GR &DPSXV 6mR *DEULHO GD
81,3$03$� FRP WHPSHUDWXUD FRQWURODGD �������&�� FRP iJXD H UDomR DG OLELWXP�
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E� 5HJLVWURV GD $WLYLGDGH /RFRPRWRUD� 2V UHJLVWURV GH DWLYLGDGH ORFRPRWRUD LQ YLYR� IRUDP
UHDOL]DGRV XVDQGR�VH TXDWUR DQLPDLV FRORFDGRV LQGLYLGXDOPHQWH HP XPD FDL[D GH SROLHVWLUHQR
���FP GH FRPSULPHQWR [ ��FP GH ODUJXUD [ �FP GH DOWXUD�� WHQGR XPD ZHEFDP �ORJLWHFK�
+'� DIL[DGD DFLPD GR VLVWHPD D TXDO SHUPLWLX D ILOPDJHP H R PRQLWRUDPHQWR GR
FRPSRUWDPHQWR H[SORUDWyULR GRV DQLPDLV GXUDQWH �� PLQXWRV FRQIRUPH GHVFULWR HP /HDO HW DO�
������� 7RGRV RV H[SHULPHQWRV IRUDP UHDOL]DGRV GXUDQWH R PHVPR SHUtRGR GR GLD� 2V
UHJLVWURV IRUDP DQDOLVDGRV XVDQGR R VRIWZDUH ,'WUDFNHU� VHJXLQGR XP VFULSW DG�KRF
GHVHQYROYLGR QR VRIWZDUH 0DWODE��

F� 3UHSDUDomR P~VFXOR FR[DO DGXWRU PHWDWRUiFLFR �0&$0�� $ SUHSDUDomR 0&$0 IRL
PRQWDGD VHJXQGR GHVFULWR SRU 0DUWLQHOOL HW DO� ������� $SyV D DQHVWHVLD GRV DQLPDLV SRU
UHVIULDPHQWR D ��& ��PLQ� H IL[DomR GR DQLPDO FRP DOILQHWHV HQWRPROyJLFRV HP GHF~ELWR
GRUVDO HP XPD SODFD UHFREHUWD FRP LVRSRU� IRL IHLWD D GLVVHFDomR GD TXLWLQD GD UHJLmR
PHWDWRUi[LFD TXH FRPSUHHQGH R ~OWLPR SDU GH SHUQDV� SDUD D H[SRVLomR GR QHUYR ��� )RL
LQVHULGR XP SDU GH HOHWURGRV ELSRODUHV GH SODWLQD HP DOILQHWHV� SHORV TXDLV IRUDP DSOLFDGRV RV
HVWtPXORV HOpWULFRV ����9� ��� +]� ���PV�� $ SHUQD GR DQLPDO IRL DPDUUDGD FRP OLQKD GH
FRVWXUD� HVVD IRL FRQHFWDGD D XP WUDQVGXWRU LVRPpWULFR DFRSODGR D XP VLVWHPD SDUD UHJLVWURV
HOHWURPLRJUiILFRV �$96� 6mR &DUORV� %UDVLO�� 2V UHJLVWURV QHXURPXVFXODUHV IRUDP IHLWRV
GXUDQWH ��� PLQ�

G� $QiOLVHV HVWDWtVWLFDV� 2V UHVXOWDGRV IRUDP H[SUHVVRV FRPR D PpGLD � (30 HP SRUFHQWDJHP�
)RL XVDGR R WHVWH 2QH�ZD\ $129$ H WHVWH 7 FRPR DQiOLVH HVWDWtVWLFD� RQGH IRUDP
FRQVLGHUDGRV VLJQLILFDWLYRV YDORUHV GH 
S������ 

S������ 


S����� H 



S�������
VHJXLGRV GRV WHVWHV 7XNH\ RX 'XQQHWW� 2V GDGRV IRUDP UHSUHVHQWDGRV QD IRUPD GH JUiILFRV GD
PpGLD � 6�(�0� GRV H[SHULPHQWRV�

� 5(68/7$'26 H ',6&866­2

$ 5HVHUSLQD DJH FRPR XP DQWDJRQLVWD LQYHUVR VRE DV PRQRDPLQDV SHOD VXD DOWD
DILQLGDGH FRP RV WUDQVSRUWDGRUHV LPSHGLQGR R DUPD]HQDPHQWR QDV YHVtFXODV� )OXR[HWLQD p XP
DQWLGHSUHVVLYR GH DomR PHWDEyOLFD SURORQJDGD� SHUWHQFHQWH D FODVVH GH LQLELGRUHV VHOHWLYRV GD
UHFDSWDomR GH VHURWRQLQD� R TXH UHVXOWD HP SRWHQFLDOL]DomR GD QHXURWUDQVPLVVmR VHURWRQpUJLFD�
2XWUR IiUPDFR XWLOL]DGR QR WUDWDPHQWR GRV DQLPDLV IRL D 0LDQVHULQD� FXMR HIHLWR p DWULEXtGR�
SULQFLSDOPHQWH� D DWLYLGDGH DQWDJRQLVWD GRV UHFHSWRUHV ��+7� �025(12 HW DO� ������



$QDLV GR ��� 6$/­2 ,17(51$&,21$/ '( (16,12� 3(648,6$ ( (;7(16­2 � 6,(3(
8QLYHUVLGDGH )HGHUDO GR 3DPSD � 6DQWDQD GR /LYUDPHQWR� � D � GH QRYHPEUR GH ����

)LJXUD �� 5HSUHVHQWDomR �' GD WUDMHWyULD GRV DQLPDLV GXUDQWH RV H[SHULPHQWRV� 2V 3RQWRV
YHUGHV UHIHUHP�VH DV ]RQDV GH PDLRU FRQFHQWUDomR GH HSLVyGLRV GH LPRELOLGDGH�

2V SDUkPHWURV DYDOLDGRV QR FRPSRUWDPHQWR GH ORFRPRomR VmR EDVHDGRV QD WUDMHWyULD
H[SORUDWyULD GRV DQLPDLV QR DPELHQWH H[SHULPHQWDO �)LJ���� $V GRVHV GH 5HVHUSLQD UHGX]LUDP
GUDVWLFDPHQWH D DWLYLGDGH ORFRPRWRUD �)LJ� �$�� XP HIHLWR GRVH GHSHQGHQWH� VHQGR TXH D GRVH
GH ����0 DXPHQWRX R WHPSR GH SDUDGD SDUD ��� �� �S������ �)LJ� �&� H RV HSLVyGLRV GH
LPRELOLGDGH �)LJ� �%�� $ )OXR[HWLQD WDPEpP UHGX]LX VLJQLILFDWLYDPHQWH D GLVWkQFLD SHUFRUULGD
H DXPHQWRX R WHPSR GH SDUDGD SDUD ��� �� �S������ �)LJ� ���

)LJXUD �� *UiILFRV UHVXOWDQWHV GRV HQVDLRV GH ORFRPRomR HP 1DXSKRHWD FLQHUHD H SRQWRV
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ILQDLV PRWRUHV DYDOLDGRV HP FRQWUROH H WUDWDPHQWR 5HVHUSLQD ���� H ����0� )OXR[HWLQD ����0
H 0LDQVHULQD ����0� $� 'LVWkQFLD SHUFRUULGD� %� (SLVyGLRV GH LPRELOLGDGH� &� 7HPSR GH

SDUDGD HP SRUFHQWDJHP� �Q  ����

1RV UHJLVWURV HOHWURPLRJUiILFRV SDUD D GHWHUPLQDomR GD SDUWLFLSDomR GD ��+7 QD
MXQomR QHXURPXVFXODU� D DSOLFDomR GH 5HVHUSLQD H )OXR[HWLQD ����0� LQGX]LX GLPLQXLomR
SURJUHVVLYD QD UHVSRVWD FRQWUiWLO� HP �� PLQ� VHQGR TXH D 5HVHUSLQD DSUHVHQWRX XPD UHGXomR
PDLV VLJQLILFDWLYD QHVVH WHPSR� HQTXDQWR D )OXR[HWLQD� QRV SULPHLURV PLQXWRV� PRVWURX XP
OHYH DXPHQWR QD FRQWUDomR PXVFXODU �Q �� �)LJXUD ��� 1HVVHV HQVDLRV� D SDUWLU GH �� PLQ GH
UHJLVWURV RV WUDWDPHQWRV LQGX]LUDP FRQWUDo}HV HP QtYHLV PDLV HVWiYHLV PDQWHQGR D UHVSRVWD
HQWUH ��� D ��� GR FRQWUROH�

)LJXUD �� 5HVSRVWD QHXURPXVFXODU LQGX]LGD SHOR &RQWUROH H RV WUDWDPHQWRV HP SUHSDUDo}HV GH
0&$0 LQ YLYR HP EDUDWDV GD HVSpFLH 1DXSKRHWD FLQHUHD�

2V UHVXOWDGRV DSUHVHQWDGRV QHVVH WUDEDOKR UHIRUoDP D LPSRUWkQFLD GD QHXURWUDQVPLVVmR
PRQRDPLQHUJLFD SDUD FRPSRUWDPHQWR ORFRPRWRU H� GHPRQVWUDP� TXH D UHJXODomR
VHURWRQLQpUJLFD p HVVHQFLDO SDUD R FRPSRUWDPHQWR H[SORUDWyULR GDV EDUDWDV� (VVH ~OWLPR IDWR p
UHIRUoDGR SHOD UHGXomR FDXVDGD SHORV DJRQLVWDV IOXR[HWLQD� FRPSDUDGD FRP XP LQLELGRU
HVSHFLILFR� D PLDQVHULQD� $ GLPLQXLomR GD UHVSRVWD FRQWUiWLO QD MXQomR QHXURPXVFXODU
LQGX]LGD SHOD IOXR[HWLQD VXJHUH XPD UHODomR GLUHWD GHVVH FRPSRVWR FRP PHFDQLVPRV
UHODFLRQiGRV DR iFLGR JDPD�DPLQR�EXWtULFR �*$%$�� QHXURWUDQVPLVVRU LQLELWyULR GD -10 GH
LQVHWRV� 2V PXLWRV WLSRV GH 5��+7V H D VXD GLVWULEXLomR QRV WHFLGRV GRV LQVHWRV LQIOXHQFLD
GLUHWDPHQWH HIHLWRV QHXURQDLV� SRLV R PHVPR VXEWLSR GH UHFHSWRUHV� PDV GH FODVVHV GLIHUHQWHV�
SRGH UHVXOWDU HP UHVSRVWDV RSRVWDV� (UEHU HW DO� ���� PRVWURX DWUDYpV GH H[SHULPHQWRV
FRPSRUWDPHQWDLV TXH D PRGXODomR GH ��+7 DIHWD RV LQWHUQHXU{QLRV SHULIpULFRV H R FRQWUROH
GRV P~VFXORV� DOpP GD UHVSRVWDV VHQVLWLYDV� 8P UHVXOWDGR VHPHOKDQWH IRL REVHUYDGR HP
'URVRSKLOD PHODQRJDVWHU FRP 5��+7V PXWDGRV� QR TXDO R FRPSRUWDPHQWR ORFRPRWRU�
ROIDWLYR H DOLPHQWDU� EHP FRPR D IUHTXrQFLD FDUGtDFD IRUDP DOWHUDGRV �%581721��
&+$%1(5�� .12//0$11� ����� 'H 35È� ����� 1(&.$0(<(5� ������

(P PDPtIHURV WUDWDGRV FRP UHVHUSLQD WDPEpP IRUDP REWLGRV UHVXOWDGRV VHPHOKDQWHV
DRV REVHUYDGRV HP LQYHUWHEUDGRV� VHQGR R SULQFLSDO HIHLWR D KLSRFLQHVLD� RX VHMD� D SHUGD GD
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DWLYLGDGH PRWRUD HVSRQWkQHD� EUDGLFLQHVLD �WUHPRU H ULJLGH]�� WDPEpP RFRUUH j LQGXomR DR
HVWDGR GHSUHVVLYR� DSRSWRVH H KLSRWHUPLD �)$'$11,� ����� 7$'$,(6.<� ������

� &216,'(5$d®(6 ),1$,6

$ DWLYLGDGH LQLELGRUD GD UHVSRVWD PRWRUD� FDXVDGD SHOD VHURWRQLQD� H RV VHXV
PHFDQLVPRV GH QHXURPRGXODomR FHQWUDO H SHULIpULFR HP PRGHOR GH 1DXSKRHWD FLQHUHD
GHPRQVWUDP VXD LPSRUWkQFLD SDUD R GHVHQYROYLPHQWR GH PRGHORV H[SHULPHQWDLV DOWHUQDWLYRV
GH GRHQoDV QHXURGHJHQHUDWLYDV H FRPSRUWDPHQWDLV�

5()(5Ç1&,$6

%581721� /� /�� &+$%1(5� %� $�� .12//0$11� %� &� $V %DVHV )DUPDFROyJLFDV GD
7HUDSrXWLFD GH *RRGPDQ 	 *LOPDQ� HG� ��� 6mR 3DXOR� �����

'H 35È� 0� $� $� 2 (192/9,0(172 '26 75$163257$'25(6 '(
0212$0,1$6 1$ &$37$d­2 '( 6(52721,1$ (0 9(,$6� 'LVVHUWDomR
�0HVWUDGR HP )DUPDFRORJLD� ± &HQWUR GH &LrQFLDV %LROyJLFDV� 8QLYHUVLGDGH )HGHUDO GH 6DQWD
&DWDULQD� �����

(5%(5� -� ./233(1%85*� 3� 6&+(,'/(5� $� 1HXURPRGXODWLRQ E\ VHURWRQLQ DQG
RFWRSDPLQH LQ WKH KRQH\EHH� EHKDYLRXU� QHXURDQDWRP\ DQG HOHFWURSK\VLRORJ\� %LUNmLXVHU
9HUODJ� Y� ��� S ���������� �����

)$'$11,� *� 3� 35(-8Ë=26 02725(6 ,1'8=,'26 325 $'0,1,675$d­2
5(3(7,'$ '( %$,;$ '26( '( 5(6(53,1$ ( $ 3$57,&,3$d­2 '( 80$
5(*,­2 '2 &520266202 � '2 5$72 �5$7786 1259(*,&86�� 7UDEDOKR GH
&RQFOXVmR GH &XUVR �%DFKDUHODGR HP &LrQFLDV %LROyJLFDV� � 8QLYHUVLGDGH )HGHUDO GH 6DQWD
&DWDULQD� �����

0$57,1(//,� $� +� 6�� .$33$81� .�� /,*$%8(�%5$81� 5�� '())(55$5,� 0� 6��
3,29(6$1� $� 5�� 67$1,6d8$6.,� )�� '(0(57,1,� '� 5�� '$/ %(/2� &� $��
$/0(,'$� &� *� 0�� )2//0(5� &�� 9(5/,� +�� &$5/,1,� &� 5�� 3$648$/,� *�
6WUXFWXUH±IXQFWLRQ VWXGLHV RQ MDEXUHWR[� D UHFRPELQDQW LQVHFWLFLGDO SHSWLGH GHULYHG IURP MDFN
EHDQ �&DQDYDOLD HQVLIRUPLV� XUHDVH� %LRFKLPLFD HW %LRSK\VLFD$FWD �%%$� � *HQHUDO
6XEMHFWV� Y� ����� Q �� 0DUFK �����

0(5/2� 6�� %586&2� -�� 3$'29$1�1(72� )� (�� 52+1(5� &� -� 6�� ,.('$� (� 7�� 'H
5266� -� %�� 58**,(52� 5� 1�� )$&+,0� +� $�� 025(,5$� -� ( 6\QDSWLF YHVLFOH F\FOH�
GHQGULWLF VSLQHV DQG VLJQDO WUDQVGXFWLRQ�0HGLFLQH� 5LEHLUmR 3UHWR� Y���� S� �������� �����

025(12� 5� $� 025(12� '� +� 62$5(6� 0� %� 0� 3VLFRIDUPDFRORJLD GH
DQWLGHSUHVVLYRV� 5HYLVWD %UDVLOHLUD GH 3VLTXLDWULD� Y� ��� S� ������ �����

/($/� $� 3�� 2/,9(,5$� 5� 6�� 3(5,1� $� 3� $�� %25*(6� %� 7�� 9,(,5$� 3� %�� 6$1726�
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