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'(1(<�+$<9$1/$5,1'$�$ö5,/,�8<$5$1/$5,1�'$95$1,ù�
3$5$0(75(/(5ø1(�(7.ø6ø�9(�&ø16ø<(7ø1�g1(0ø 

ÖZET 

%X�oDOÕúPDGD� +RW�SODWH� �VÕFDN�SODND���$VHWLN�DVLW�YH�)RUPDOLQ�X\JXODPDVÕ\OD�ROXúWXUXODQ�
ID]LN� YH� WRQLN� D÷UÕ\D�� GLúL� YH� HUNHN� GHQH\� KD\YDQODUÕQÕQ� YHUGL÷L� FHYDSODU� LQFHOHQGL��$oÕN�
DODQ�YH�<�NVHOWLOPLú�7-ODELUHQW�G�]HQHNOHULQGH�J|]OHQHQ�GDYUDQÕú�SDUDPHWUHOHULQH� D÷UÕQÕQ�
HWNLVL� YH� FLQVL\HWLQ� |QHPL� DUDúWÕUÕOGÕ��Deneylerde 20 adet (WLVWDU�$OELQR�� VÕoDQ� �� ��� DGHW�
(Balb-c)�IDUH�NXOODQÕOGÕ. Her ELU�D÷UÕOÕ�X\DUDQ����GLúL�����HUNHN�GHQH\�KD\YDQÕQD�X\JXODQGÕ� 
Hot Plate testinde fareler 52Û&µGHNL�FLKD]ÕQ�SODNDVÕQD�EÕUDNÕOÕS��D\DNODUÕQÕ�\DODPDODUÕ� LoLQ�
geçen süre bulundu. Asetik Asit  testinde farelere 1,5 ml/kg  %6’OÕN� $VHWLN� $Vit intra 

peritonal �L�S��� HQMHNVL\RQX� VRQUDVÕ� � NDUDNWHULVWLN� E�N�OPH� KDUHNHWOHUL� VD\ÕOGÕ�� )RUPDOLQ�
tHVWLQGH� VÕoDQODUÕQ� D\D÷ÕQD 1,35 ml/kg %37’lik Formalin subkutan (s.c.) enjeksiyonu 

VRQUDVÕ� J|]OHQHQ� D\DN� oHNPH� KDUHNHWL� VD\ÕOGÕ�� $÷UÕOÕ� X\DUDQODU� X\JXODQPDGan önce ve 

sonra � GHQH\� KD\YDQODUÕQÕQ� $oÕN� aODQ� YH� <�NVHOWLOPLú� 7-Labirent test düzeneklerinde  

GDYUDQÕú�SDUDPHWUHOHUL�J|]OHQGL��$oÕN�DODQ�WHVW�G�]HQH÷LQGH�GHQH\�KD\YDQÕQÕQ�oizgi geçme 

VD\ÕVÕ� lokomotor aktivitesi, arka ekstremiteleri üzerinde yükselme sayÕVÕ�� oHYUH\L� NHúLI�
GDYUDQÕúÕ, NDúÕQPD� YH� GHIHNDV\RQ� VD\ÕVÕ�� RWRQRP� IRQNVL\RQODUÕ� RODUDN� � GH÷HUOHQGLULOGL��
<�NVHOWLOPLú�7-/DELUHQW�WHVW�G�]HQH÷LQGH�ED]DO�GH÷HU��VDNÕQPD�YH�NDoPD�V�UHOHULne�EDNÕOGÕ� 
Hot Plate testi� LOH� ROXúWXUXODQ� ID]LN� D÷UÕ FHYDEÕ� cinsiyettHQ� HWNLOHQPHPLúWLU�� 7RQLN� D÷UÕ�
ROXúWXUDQ�$VHWLN�$VLW��WHVWLQGH�GLúLOHU��)RUPDOLQ�WHVWLQGH�ID]����-10 dakika)’de erkekler, faz 

2(10-���GDNLND��µGH��GLúLOHU�GDKD�KDVVDV�EXOXQPXúWXU��$oÕN�$ODQ�GDYUDQÕúODUÕ�KHU�LNL�WLS�D÷UÕ 
VRQUDVÕQGD� D]DOPÕúWÕU��%X� Dzalma en bariz Asetik asit� X\JXODPDVÕQGD� J|U�OP�úW�U��$÷UÕOÕ�
uyaran YükseOWLOPLú�7-ODELUHQW�SDUDPHWUHOHULQGH�X]DPD�J|]OHQPLúWLU� 
$÷UÕ�oDOÕúPDODUÕQGD�NXOODQÕODQ�\|QWHPH�J|UH�FLQVL\HWLQ�GDYUDQÕúÕ�HWNLOH\HELOHFH÷L�YH�|QHPOL�
ELU�SDUDPHWUH�RODELOHFH÷L�|QHULOHELOLU� 
 

Anahtar kelimeler��$÷UÕ��GDYUDQÕú��$oÕN�$ODQ��<�NVHOWLOPLú�7-/DELUHQW��IDUH��VÕoDQ�� 
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THE EFFECTS OF STIMULANTS ON BEHAVIORAL PARAMETERS AND THE 

IMPORTANCE OF SEX ON EXPERIMENTAL ANIMALS 

ABSTRACT 

It this study, we investigated the affects of phasic and tonic pain in the form of hot plate, 

acetic acit, formalin test which on the behaviour of male and female rats and mice. Their 

behaviour was observed on open-field and elevated T-maze.Each pain stimulant was 

applied to 3 groups of 20 experimental animals, 10 male and 10 female.A total of 60 

experimental animals were used in the study, 20 wistar Albino rats and 40 Balb-c mice. 

In the hot plate tests, the animals were placed on the hot plate wich was heated at 52Û&,and 

the time period up to the animals first licking or pulling up period up their paws was 

recorded. In the acetic acit test, after the animals were injected with 6%, 1.5 ml/kg i.p the 

writing movement were counted. In the formalin application , 37%, 1.35ml/kg formalin 

was injected s.c.into the rats feet/paws. 

Prior to and following the application of the pain stimulants, their behaviour parameters 

were observed in the elevated T-maze and open–field area. In the  open–field the section 

the animals crossed were counted and determined as their locomotor activity, the number of 

times their reared was counted their exploration behaviour and the number of groming and 

defecation were counted as a value of their autonomic fuction. 

The base levels avoidance and escape times were investigated. In the elevated T- maze 

test.The phasic pain response was not effected by the sex of the animals in the hot plate 

test.In the acetic acit test, it was found that female animals were more sensitive, although in 

phase 1.(0-10 minutes) of the formalin applications on the males were more sensitive, 

although in phase2.(10-60 minutes) the females were more sensitive. In the open field test, 

followed the application  of  the 3 pain stimulants, their behaviour parameters decreased. 

This decrease was most significant in the acetic acit application . The elevated T-maze test 

behaviour parameters were elongated following the 3 pain stimulants. 

From the results of this study, we observed that behaviour is effected by pain and sex in an 

important factor in some pain tests 

 

Key words: pain, behaviour, open field, elevated T-maze, mice, rat.                                      
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���*ø5øù�9(�$0$d 

'X\X�VLVWHPL��RUJDQL]PDQÕQ�GÕú�YH� Lo�oHYUHVLQGHQ�EH\QL�KDEHUGDU�HWPHGH� URO�R\QDU��$÷UÕ�
NDUPDúÕN�\DSÕVÕQD�NDUúÕ�LQVDQODUGD�GX\X�RODUDN�WDQÕPODQÕU��$÷UÕ�ELU�DODUPGÕU��RUJDQL]PD\Õ�
NRUXPD\D� \DUGÕPFÕ� ROXU�� +D\YDQODUGD� V|]O�� LOHWLúLPLQ� ROPDPDVÕ� D÷UÕQÕQ�
GH÷HUOHQGLULOPHVLQL�]RUODúWÕUÕU�$QFDN�KD\YDQÕQ�YHUPLú�ROGX÷X�UHDNVL\RQXQ� LQFHOHQPHVL� LOH�
\RUXPODQDELOLU��6|]O��LIDGH�HWPH�\HWHQH÷L�ROPD\DQ�KDVWDODUOD�LOJLOHQHQ�SHGLDWULVW��JHULDWULVW�
veya psikiyatristler GH�D\QÕ�]RUOXNODUOD�NDUúÕODúPDNWDGÕU�   

$÷UÕOÕ� X\DUDQD verilen� FHYDS�� JHUL� oHNPH�� ]ÕSODPD� JLEL� PRWRU� WHSNLOHUL� YH� Q|URYHMHWDWLI�
UHDNVL\RQODUÕ�NDSVDU��µ$ODUP�5HDNVL\RQX¶�GHQLOHQ�Wepkiler, sempatik tonus da, arteriyel kan 

EDVÕQFÕQGD�DUWÕú� WDúLNDUGL, solunumXQ�KÕ]ODQPDVÕ��PLGUL\D]LV�YH�YRNDOL]DV\RQX�LoHULU��'DKD�
kompleks reaksiyonlar |÷UHQPH� LOH� ROXúDQ� YH� oRN� KÕ]OÕ� RODELOHQ� úDUWODQPÕú� PRWRU�
tepkilerdir.� *HOLúPLú� W�UOHUGH� D÷UÕOÕ� X\DUDQÕQ� WLSLQH�� V�UHVLQH�� úLGGHWLQH� YH� VÕNOÕ÷ÕQD� ED÷OÕ�
olarak, kaçma, önleme, salGÕUJDQOÕN�JLEL�GDYUDQÕúVDO�WHSNLOHU�veya sosyal, beslenme, seksüel 

GDYUDQÕúlar da modifikasyonlar gözlenir. %X�GDYUDQÕúODU�PHUNH]L�VLQLU�VLVWHPLQLQ�KL\HUDUúLN�
RUJDQL]DV\RQX\OD� LOLúNLOLGLU�� 8\DUDQ� úLGGHWLQH� J|UH� WHSNL�� NDoPD� YH\D� VDOGÕUPD� RODFDNWÕU��
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Pasif mRWRU� WHSNL� JHQHOOLNOH� KD\YDQODUGD� J|]OHQLU�� )D]LN� D÷UÕ\D� FHYDS olarak geri çekme 

refleksi gözlenirken, tonik�D÷UÕGD�KDUHNHWVL]OLN��KD\YDQÕ�D÷UÕ\D�NDUúÕ�NRUXU�� 
DHQH\�KD\YDQODUÕQGD�ROXúWXUXODQ�D÷UÕ��PRGHOOHULQLQ�DPDFÕ�LQVDQODUGDNL�DNXW�YH�NURQLN��D÷UÕ�
fizyopatolojisinin�GDKD�L\L�DQODúÕOPDVÕ�YH\D�DQDOMH]LN�HWNLQOL÷H�VDKLS�RODELOHFHN��PDGGHOHULQ�
DUDúWÕUÕOPDVÕGÕU� 
'HQH\� KD\YDQODUÕQGD� LVWHQPH\HQ� X\DUÕODU� �QRVLVHSWLI� X\DUDQODU�� GDYUDQÕúÕ� ROXPOX� \D� GD�
ROXPVX]� \|QGH� GH÷LúWLUHELOLU�� %X� GH÷LúLNOLNOHU� GH� FLQVL\HW� IDUNOÕOÕ÷ÕQGDQ� HWNLOHQHELOLU��
6XQXODQ� EX� oDOÕúPDGD� 6ÕFDN� SODND� �+RW� SODWH��� $VHWLN� DVLW� YH� )RUPDOLQ� X\JXODPDVÕ\OD�
ROXúWXUXODQ� ID]LN� YH� WRQLN� D÷UÕ\D�� GLúL� YH� HUNHN� GHQH\� KD\YDQODUÕQÕQ� YHUGL÷L� FHYDSODUÕQ�
LQFHOHQPHVL�� $oÕN� DODQ� YH� <�NVHOWLOPLú� 7-labirent düzeneklHULQGH� J|]OHQHQ� GDYUDQÕú�
SDUDPHWUHOHULQH�D÷UÕQÕQ�HWNLVLQLQ�YH�FLQVL\HWLQ�|QHPLQLQ�DUDúWÕUÕOPDVÕ�DPDoODQPÕúWÕU� 
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���*(1(/�%ø/*ø/(5 

����$ö5,�)ø=<2/2-ø6ø�� 
8OXVODUDUDVÕ�$÷UÕ�$UDúWÕUPDODUÕ�7HúNLODWÕ��,$63��WDUDIÕQGDQ�\DSÕODQ�WDQÕPODPD\D�J|UH�D÷UÕ��
vücudun herhangi bir yerinden kaynaklanan, gerçek ya GD�RODVÕ�ELU�GRNX�KDVDUÕ�LOH�ELUOLNWH�
EXOXQDQ�� LQVDQÕQ� JHoPLúWHNL� GHQH\LPOHUL\OH� LOJLOL�� GX\XVDO�� DIHNWLI�� KRú� ROPD\DQ� ELU�
GX\XGXU��$÷UÕ�KHU�]DPDQ�NLúL\H�|]HOGLU� +HU�W�U�NHQGL�GDYUDQÕúVDO�UHSHUWXDUÕQD�J|UH�D÷UÕ\Õ�
LIDGH� HWPHNWHGLU� ������� %X� QHGHQOH� NLúLGHQ� NLúL\H türden türe � E�\�N� IDUNOÕOÕNODU� WDúÕU��
$÷UÕQÕQ�|QHPOL� ELU� |]HOOL÷L� GX\XVDO�� \DQL� VLQLU� OLIOHUL� LOH� WDúÕQDQ�REMHNWLI� ELU� GX\X�ROPDVÕ��
GL÷HU�|]HOOL÷L�LVH�HPRV\RQHO��ROPDVÕGÕU����� 
HayvanlarGD�D÷UÕ�� VDNÕQPD�GDYUDQÕúÕ��PRWRU�YH�YHMHWDWLI�NRUXQPD�UHDNVL\RQODUÕQÕ�EDúODWDQ�
gerçek ya GD�SRWDQVL\HO� KDVDU� VRQXFX�ROXúDQ�KRúODQÕOPD\DQ�GX\XVDO� GHQH\LP�RODUDN� WDULI�
HGLOLU������+D\YDQODU�D÷UÕ\Õ�V|]HO�RODUDN�LIDGH�HGHPH]OHU��EX�QHGHQOH�YHULOHQ�X\DUÕODUD�NDUúÕ�
JHOLúHQ�PRWRU��YHMHWDWLI�YH\D�GDYUDQÕúVal reaksiyonlar gözlemlenir (4). 

�������$÷UÕQÕQ�$PDFÕ 
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(VDV� RODUDN� D÷UÕ� Y�FXW� LoLQ� ELU� NRUX\XFX� PHNDQL]PDGÕU� ����� $÷UÕQÕQ� DPDFÕ� GRNX�
KDUDEL\HWLQL� ELOGLUPHNWLU��$÷UÕ�� X\DUÕFÕGÕU��.LúL\L� ]DUDUOÕ� X\DUDQGDQ� NXUWXOPDVÕ� LoLQ� X\DUÕU�
�����+HUKDQJL�ELU� GRNX� KDVDUODQGÕ÷Õ� ]DPDQ�RUWD\D� oÕNDU�YH�NLúL\L� D÷UÕ� X\DUDQÕQD�NDUúÕ� ELU�
reaksiyon göstermeye sevk eder. Kalça kemikleri üzerine uzun bir süre oturmak gibi basit 

DNWLYLWHOHU� ELOH�� Y�FXGXQ� D÷ÕUOÕ÷Õ� LOH� EDVÕQo� DOWÕQGD� NDODQ� GHULQLQ� NDQ� GRODúÕPÕQÕ� D]DOWDUDN�
GRNX�KDVDUÕQD�YH�D÷UÕ\D�QHGHQ�RODELOLU��øVNHPL�VRQXFX�GHUL�D÷UÕVÕ�ROXúWX÷XQGD�NLúL�ELOLQoVL]�
RODUDN� SR]LV\RQ� GH÷LúWLULU� �����1RUPDO� D÷UÕ�� NRUX\XFX� ROXS� J�QO�N� \DúDP� LoLQ� JHUHNOLGLU��
.RUX\XFX�D÷UÕODUD�QRUPDO�QRVLVHSWLI  ya da noUPDO�D÷UÕ�GX\XVX�GHQLU������ 
�������$÷UÕ�5HVHSW|UOHUL��YH��%XQODUÕQ�8\DUÕOPDVÕ  
%�W�Q� D÷UÕ� UHVHSW|UOHUL� VHUEHVW� VLQLU� XoODUÕQGDGÕU� ����� (SLGHUPLVLQ� DOWÕQD� NDGDU� VRNXODQ�
UHVHSW|UOHU��SHULRVWLXP��DUWHU�GXYDUODUÕ��HNOHPOHU��IDONV serebri ve tentorium serebellide bol 

PLNWDUGD�EXOXQXU��'L÷HU�RUJDQODUD�GDKD�VH\UHN�ELoLPGH�GD÷ÕOPÕú�RODQ�QRVLVHSW|UOHU�\LQH�GH�
organdaki doku harabiyetini bildirecek niteliktedir (6).  

$÷UÕ\Õ� ROXúWXUDQ� X\DUDQODU� WHrmal, mekanik ve kimyasal olabilir (6). $÷UÕ\Õ� ROXúWXUDQ�
kimyasal uyaranlar:       

a) 'RNX�KDUDEL\HWL�VRQXFX�RUWD\D�oÕNDQ�EUDGLNLQLQ�YH�KLVWDPLQ� 
b) Prostaglandin, serotonin, proteolitik enzimler                       

c) $VLWOHU�YH�SRWDV\XP�L\RQX�ID]ODOÕ÷ÕGÕU������� 
*HQHO�RODUDN�ID]LN��KÕ]OÕ��DNXW��D÷UÕ�PHNDQLN�YH�WHUPDO�X\DUDQODUOD�ROXúXUNHQ� tonik  (\DYDú, 
kronik)�D÷UÕ��KHU��o�WLS�X\DUDQOD�GD�RUWD\D�oÕNDELOLU����� 
9�FXWWDNL�SHN�oRN��GX\X�UHVHSW|UOHULQLQ�WHUVLQH��D÷UÕ�UHVHSW|UOHUL�ya çok az adapte olur veya 

KLo�ROPD]��%XQD�NDUúÕOÕN�ED]HQ��\DYDú��VÕ]ÕOÕ�YH�EXODQWÕOÕ�D÷UÕODUGD�D÷UÕ�OLIOHULQLQ�X\DUÕOPDVÕ��
D÷UÕOÕ�X\DUDQ�GHYDP�HWWL÷L�V�UHFH�JLGHUHN�DUWDU��$÷UÕ�UHVHSW|UOHULQGHNL�EX�GX\DUOÕOÕN�DUWÕúÕQD�
hiperaljezi denir (5). 

$÷UÕ�UHVHSW|UOHULQLQ�DGDSWDV\RQ�]D\ÕIOÕ÷Õ�NROD\OÕNOD�DQODúÕODELOHFH÷L�JLEL��D÷UÕ\D�QHGHQ�RODQ�
KDVDU�YHULFL�X\DUÕ�GHYDP�HWWL÷L�V�UHFH�NLúLQLQ�EXQXQ�IDUNÕQGD�ROPDVÕQÕ�VD÷ODPDN�DoÕVÕQGDQ�
\DUDUOÕ�YH�|QHPOLGLU����� 
%XJ�QN��ELOJLOHULPL]H�J|UH�D÷UÕ�IL]\RORMLVLQGH�oRN�VD\ÕGD�UHVHSW|U�YH�\ROD÷ÕQ�NDWÕOÕPÕ�V|]�
NRQXVXGXU��1RVLVHSWLI�X\DUÕQÕQ�NRQWURO�QGH�URO�R\QD\DQ�VLVWHPOHU� 
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• Adrenerjik sistem 

• Serotonerjik sistem 

• Opiyaterjik sistem 

• GABA’erjik sistem 

• Nörotensinerjik sistem 

• Kolinerjik sistemdir. 

ANWLYH�HGLOHQ�W�P�NRQWURO�VLVWHPOHULQH�UD÷PHQ� a÷UÕ�úLGGHWL�ID]OD�ROGX÷X�WDNGLUGH���LQVDQODU�
D÷UÕ\Õ�GX\XPVDU�YH�D÷UÕ\Õ�DOJÕODPD�YH�WHSNL�YHUPH�JLbi olaylaU�oRN�NÕVD�V�UHGH�JHoHNOHúLU�
(7). 

$÷UÕ� GX\XPVDQPDVÕQGD� \DOQÕ]� X\DUÕ� YH� DOJÕODPD� GH÷LO, pek çok çevresel etken de rol 

R\QDPDNWDGÕU�� 'RNX� ]HGHOHQPHVL� VRQXFX� ROXúDQ� D÷UÕGD� \DSÕVDO� YH� NLP\DVDO� GH÷LúLNOLNOHU�
RUWD\D�oÕNDU�� 
2.1.3. $÷UÕ�(úL÷L��$÷UÕQÕQ�7DQÕPODQPDVÕ�YH�<DQÕWODQPDVÕ 
�� � � $÷UÕ� (úL÷L�� 6HQVRU\DO� DOJÕODPD� DODQODUÕQÕ� X\DUDUDN� WDODPXV� YH� NRUWHNVWH� D÷UÕ�
GHQH\LPLQH� \RO� DoDFDN� PLQLPXP� X\DUÕ� RODUDN� WDQÕPODQÕU�� 8\DUÕQÕQ� GH÷HULQL� EHOLUOH\HQ�
HWNHQOHU��X\DUÕQÕQ�úLGGHWL��V�UHVL�YH�X\JXODQGÕ÷Õ�DODQGÕU����� 
�   $÷UÕQÕQ�%LOHúHQOHUL��$÷UÕ�VHQGURPX���ELOHúHQGHQ�ROXúXU��%LULQFLVL��D÷UÕQÕQ�GX\XOPDVÕ�
YH� DOJÕODQPDVÕ� �D÷UÕQÕQ� GX\XVDO� YH� NRJQLWLI� NRPSRQHQWL��� øNLQFLVL�� $÷UÕ\D� NDUúÕ�
UHDNVL\RQGXU��D÷UÕQÕQ�DIHNWLI�NRPSRQHQWL���%X�UHDNVL\RQ��HQGLúH��DQNVL\HWH��NRUNX��SDQLN ve 

RWRQRPLN�VLVWHPOH�LOJLOL�oHúLWOL�EHOLUWLOHUL�LoHULU��$÷UÕ�LOHUL�GHUHFHGH�VXEMHNWLI�QLWHOLNOH��NLúL\H�
YH� PH\GDQD� JHOGL÷L� NRúXOODUD� J|UH� GH÷LúLNOLN� J|VWHUHQ� GX\JX�� GXUXP� KDOLGLU�� %D]Õ�
NRúXOODUGD� IDUN� HGLOHPH\HQ� D÷UÕOÕ� X\DUDQODU� EDúND� NRúXOODUGD� D\QÕ� NLúLGH� GD\DQÕOPD]�
dHUHFHGH�D÷UÕ\D�QHGHQ�RODELOLU��.LúLOHU�DUDVÕQGD�D\QÕ�NRúXOODU�DOWÕQGD�ELOH�D÷UÕ\D�GX\DUOÕOÕN�
IDUNOÕOÕN�J|VWHULU����. 
�� � � � $÷UÕ\D� 0RWRU� <DQÕWODU��$÷UÕ� GX\XOGX÷XQGD� oHúLWOL� VHYL\HOHUGH�� NRUX\XFX� DPDoOÕ�
PRWRU�\DQÕWODU�ROXúXU��%XQODU�LVWHPOL�YH\a istemsiz tipte olabilir (7). 

øVWHPOL� \DQÕWODU�� NRQXúPD� �VÕ]ODQPD��� \�]�Q�EXUXúWXUXOPDVÕ�� � D÷UÕ\DQ�E|OJHQLQ�X\DUDQGDQ�
X]DNODúWÕUÕOPDVÕ��EHOOL�SR]LV\RQD�JLUPH��NÕYUDQPD�JLEL�\DQÕWODU�ROXS,�NLúLQLQ�D÷UÕ�GX\GX÷XQX�
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J|VWHUHQ�GDYUDQÕú�ELoLPOHULGLU. $÷UÕ�PXVN�OHr, vasküler, visseral ve endokrin olmak üzere 

ELU�oRN��RWRQRP�\DQÕWD��GD�QHGHQ�ROXU������ 
2������$÷UÕQÕQ�6ÕQÕIODQGÕUÕOPDVÕ 
$÷UÕ\Õ� GH÷LúLN� ELoLPOHUGH� VÕQÕIODPDN� P�PN�QG�U�� $÷UÕQÕQ� VÕQÕIODQGÕUÕOPDVÕ� D÷UÕ\D�
\DNODúÕPGD� |QHPOL� QRNWDODUGDQ� ELULVLGLU�� $÷UÕQÕQ� GDKD� D\UÕQWÕOÕ� RODUDN� HOH� DOÕQPDVÕ��
GH÷HUOHQGLULOPHVL�EX�VÕQÕIODQGÕUPDODUOD�GDKD�NROD\ODúPDNWDGÕU����� 
$÷UÕ�� IL]\RORMLN�  veya klinik � ROPDVÕ\OD�� EDúODQJÕo� V�UHVLQH�� ND\QDNODQGÕ÷Õ� E|OJH\H� YH�
PHNDQL]PDODUÕQD�J|UH�G|UW�VÕQÕIWD�LQFHOHQLU� 
2.1.4.1.Fizyolojik –Klinik A÷UÕ 
)L]\RORMLN�D÷UÕ��\R÷XQ�D÷UÕOÕ�X\DUDQD�NDUúÕ�NRUX\XFX�ELU�\DQÕWWÕU��$WHúWHQ�\D�GD�Y�FXGD�]DUDU�
verecek, tahribata yol açacDN�XQVXUODUGDQ�NDoPDN�LoLQ�QRVLVHSW|UOHULQ�X\DUÕOPDVÕ�LOH�ELUOLNWH�
ELU� NDoPD� NXUWXOPD� UHDNVL\RQX� EDúODU�� %X� QHGHQOH� IL]\RORMLN� D÷UÕ� Y�FXW� LoLQ� KHP� ELU�
NRUXPD�KHP�GH�X\DUÕ�VLVWHPLGLU��.OLQLN�D÷UÕGD�LVH�ROD\D�ELU�oRN�IL]\RSDWRORMLN�V�UHo�NDWÕOÕU�
(3).  

��������%DúODQJÕo�6�UHVLQH�*|UH�$÷UÕ 
%DúODQJÕo�V�UHVLQH�J|UH�D÷UÕ�DNXW�YH�NURQLN�RODUDN�LNL\H�D\UÕOÕU�� 
�� � � � $NXW� D÷UÕ�� FD]LN� D÷UÕGÕU.� $÷UÕOÕ� X\DUDQ� X\JXODQGÕ÷ÕQGD� \DNODúÕN� ���� VDQL\H� LoLQGH�
RUWD\D� oÕNDU� YH� Y�FXGX� NRUXPD\D� \|QHOLNWLU� ����� $NXW� D÷UÕ� D\QÕ� ]DPDQGD� NHVNLQ�� EDWÕFÕ��
ORNDOL]H�� KÕ]OÕ� YH� DFÕ� RODUDN� QLWHOHQGLULOHELOLU� ����� $NXW� WLSWHNL� D÷UÕ�$/ tipi sinir lifleriyle 

merkezi sinir VLVWHPLQH�WDúÕQÕU������'DLPD�QRVLVHSWLI�QLWHOLNOLGLU����� 
�� � � .URQLN� D÷UÕ� 7RQLN� D÷UÕGÕU� $÷UÕOÕ� X\DUDQ� X\JXODQGÕNWDQ� �� VDQL\H� YH\D� GDKD� VRQUD�
EDúOD\DUDN� \DYDú� \DYDú� � VDQL\HOHU� KDWWD� ED]HQ� GDNLNDODU� LoLQGH� DUWDQ� D÷UÕGÕU� ����� .URQLN�
WLSWHNL� D÷UÕ� X\DUDQODUÕ� &� WLSL� VLQLU� OLIOHUL� LOH� PHUNH]L� VLQLU� VLVWHPLQH� LOHWLOLU����� <DQÕFÕ��
]RQNOD\ÕFÕ�� N�QW�� PLGH� EXODQGÕUÕFÕ� YH� WDP� ORNDOL]H� ROPD\DQ� D÷UÕGÕU�� <DYDú� D÷UÕ� GRNX�
KDUDEL\HWL�VRQXFX�RUWD\D�oÕNDU��%X�GXUXPGD�X]XQ�V�UHOL�X\DUÕOPD�V|]�NRQXVXGXU����� 
��������.D\QDNODQGÕ÷Õ�%|OJH\H Göre  

����6RPDWLN�D÷UÕ��6RPDWLN�VLQLU�OLIOHUL\OH�WDúÕQDQ�D÷UÕGÕU��$QL�EDúODU��NHVNLQGLU��L\L�ORNDOL]H�
HGLOLU��EDWPD��VÕ]ODPD��]RQNODPD�WDU]ÕQGDGÕU����� 
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�����6HPSDWLN�D÷UÕ���6HPSDWLN�VLQLU�VLVWHPLQLQ�DNWLYDV\RQXQD�ED÷OÕ�RODUDN�RUWD\D�oÕNDU�YH�
yanPD�WDU]ÕQGDGÕU����� 
���9LVVHUDO�D÷UÕ��.OLQLN�WDQÕGD��oHúLWOL�NDUÕQ�YH�J|÷�V�RUJDQODUÕQGDQ�ND\QDNODQDQ��YLVVHUDO�
LQIODPDV\RQ�� KDVWDOÕN� \D� GD� GL÷HU� ED]Õ� ER]XNOXNODUÕQ� WHúKLVLQGH� NXOODQÕODELOHQ� D÷UÕGÕU��
*HQHOOLNOH� Lo� RUJDQODUÕQ�� D÷UÕ� GÕúÕQGDNL� |WHNL� GX\X� PRGDliteleri için duyusal reseptörleri 

\RNWXU��$\UÕFD, ELUoRN�|QHPOL�|]HOOLNOHUL\OH�\�]H\VHO�D÷UÕGDQ�D\UÕOÕU������<�]H\VHO�D÷UÕ� LOH�
YLVVHUDO� D÷UÕ� DUDVÕQGD ki en önemli farklardan biri visserlerin iyice lokalize tipteki 

KDVDUODUÕQÕQ�QDGLU�RODUDN�D÷UÕ\D�QHGHQ�ROPDVÕGÕU��gWH�\DQGDQ��Lo�RUJDQODUGDNL�VLQLU�XoODUÕQÕQ�
\D\JÕQ�RODUDN� VWLP�ODV\RQX�oRN� úLGGHWOL� ELU� D÷UÕ� \DUDWDELOLU� �����2UJDQODUÕQ�NHVLOPHVL� D÷UÕ�
ROXúWXUPD]�DQFDN�LVNHPL��NLP\DVDO�X\DUÕOPD��VSD]P�VRQXFX�LVNHPL��ID]OD�doku gerimi gibi 

ROD\ODU� JHQLú� ELU� DODQÕ� HWNLOHGL÷LQGHQ� YH� ELU� oRN� DFÕ� VLQLU� XFXQX� X\DUGÕ÷ÕQGDQ� úLGGHWOL�
D÷UÕODUD� QHGHQ� ROXU�� %XUDGDQ� NDONDQ� D÷UÕ� GX\XVX� VHPSDWLN� VLQLUOHUOH� WDúÕQÕU�� 6HPSDWLN�
VLQLUOHU�\DYDú�&�WLSL�OLIOHUGHQ�ROXúPXúWXU������ 
����<DQVÕ\DQ�D÷UÕ� $÷UÕQÕQ�ROXúWX÷X�\HUGHQ, uzak bir bölJHGH�DOJÕODQPDVÕQD�\DQVÕ\DQ�D÷UÕ�
GHQLU�� *HQHOOLNOH� YLVVHUDO� RUJDQODUÕQ� ELULQGH� EDúODU� YH� Y�FXW� \�]H\LQGH� EDúND� ELU� DODQD�
\DQVÕU��%X�DODQ�D÷UÕQÕQ�ND\QD÷Õ�RODQ�RUJDQÕQ�ORNDOL]DV\RQXQD�KLo�X\PD\DQ��Y�FXGXQ�EDúND�
bir derin bölgesinde de hissedilebilir (5).  

2.�������0HNDQL]PDODUÕQD�*|UH� 
2OXúXP�PHNDQL]PDODUÕQD� J|UH� �� DOW� JUXSWD� LQFHOHQLU�� %XQODU�� QRVLVHSWLI�� GHDIHUDQWDV\RQ��
SVLNRVRPDWLN��UHDNWLI�YH�Q|URSDWLN�D÷UÕGÕU� 
�� �   Nosiseptif A÷UÕ�� 'RNX� KDVDUÕ� LOH� LOJLOL� |]HO� UHVHSW|UOHULQ� �QRVLVHSW|UOHU�� X\DUÕOPDVÕ�
sonuFX� ROXúDQ� VLQ\DOOHULQ� VDQWUDO� VLQLU� VLVWHPLQGH� DOJÕODQPDVÕQD� QRVLVHSWLI� D÷UÕ� GHQLU� �����
$QFDN�QRVLVHSW|UOHUL�X\DUDQ�E�W�Q�X\DUDQODU�KHU�]DPDQ�D÷UÕ�RODUDN�DOJÕODQPD]����� 
�� �  Deaferantasyon A÷UÕVÕ��dHYUHVHO� YH�PHUNH]L� VLQLU� VLVWHPLQGH� D÷UÕ� \ROODUÕ� �]HULQGHNi 

ER]XNOX÷D��W�P|U�WDUDIÕQGDQ�WDKULS�HGLOPH�JLEL��ED÷OÕGÕU�YH�ED]HQ�D÷UÕOÕ�E|OJHGH�VHPSDWLN�
innHUYDV\RQ� ER]XNOX÷XQX� J|VWHUHQ� FLOWWH� UHQN� GH÷LúLNOL÷L�� VÕFDNOÕN� D]DOPDVÕ� YH� NÕO� ND\EÕ�
JLEL�GH÷LúLNOHUOH�EHUDEHUGLU����� 
��  Reaktif A÷UÕ� Motor veya sempatik afferentlerin refleks aktivasyonu sonucu 

QRVLVHSW|UOHULQ�X\DUÕOPDVÕQD�ED÷OÕ�RODUDN�RUWD\D�oÕNDU����� 
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�� � �  Nöropatik A÷UÕ�� � dHYUHVHO� YH� PHUNH]L� VLQLU� VLVWHPLQLQ� ELU� NÕVPÕQÕQ� ]HGHOHQPHVL��
IRQNVL\RQXQ� YH\D� X\DUÕODELOLUOL÷LQLQ� GH÷LúPHVL� LOH� LOJLOL� ELU� D÷UÕ� WLSLGLU�� 1|URSDWLN� D÷UÕ\Õ�
EDúODWDQ� JHQHOOLNOH� bir disfonksiyondur ve çevresel� VLQLU� WUDYPDVÕ� YH\D� Petabolik bir 

KDVWDOÕN�VRQXFXQGD�ROXúDELOGL÷L�JLEL�PHUNH]L�QHGHQOHUGHQ�GH�N|NHQ�DODELOLU��1|URSDWLN�D÷UÕ�
hasardan ya GD�ROXúDQ�KDVDUÕQ�úLGGHWLQGHQ�ED÷ÕPVÕ]�RODUDN�GHvam edebilir ve hatta haftalar 

D\ODU� LoHULVLQGH� úLGGHWOHQHELOLU�� 1|URSDWLN� D÷UÕ\Õ� GL÷HU� D÷UÕ� W�UOHULQGHQ� D\ÕUDQ� EDúOÕFD�
|]HOOLNOHU�� VSRQWDQ� KRú� ROPD\DQ� GX\XODUÕQ� \DQÕ� VÕUD� NHVNLQ�� EDWÕFÕ� QLWHOLNWH�� HOHNWULN�
oDUSPDVÕ�\D GD�\DQÕFÕ�D÷UÕ�úHNOLQGH��D÷UÕOÕ�DODQODUGD�GX\XVDO�ER]XNOXN�YH\D�ND\ÕS��X\DUÕODUD�
NDUúÕ� GH÷LúPLú� \DQÕWODU� YH� VHPSDWLN� VLQLU� VLVWHPL� WXWXOXPXQGD� RWRQRPLN� � GLVIRQNVL\RQ�
RODUDN�VÕUDODQDELOLU����� 
�   3VLNRVRPDWLN� $÷UÕ�� .URQLN� D÷UÕOÕ� KDVWDODUGD,� � NURQLN� D÷UÕ\D� ED÷OÕ� RODUDN� ELU� WDNÕP�
psikolojik semSWRPODUÕQ�RUWD\D�oÕNPDVÕ�GR÷DOGÕU��$QFDN�SVLNRVRPDWLN�D÷UÕ�GDKD�IDUNOÕ�ELU�
NDYUDPGÕU�� +DVWDQÕQ� SVLúLN� \D� GD� SVLNRVRV\DO� VRUXQODUÕQÕ� D÷UÕ� ELoLPLQGH� LIDGH� HWPHVLGLU��
+DVWD� ELU� DQODPGD� D÷UÕ\Õ� NXOODQPDNWD�� oHúLWOL� NLúLVHO�� HNRQRPLN� YH� WRSOXPVDO� VRUXQODUÕQÕ�
D÷UÕ� ELoLPLQGH� LIDGH� HGHUHN� LOJL� oHNPH\H� YH� WRSOXPXQ� NHQGLVL� �]HULQGH� � GLNNDWLQL�
WRSODPD\D�oDOÕúPDNWDGÕU����� 
�������$÷UÕ�6LQ\DOOHULQLQ�0HUNH]L�6LQLU�6LVWHPLQH�øOHWLPL  
$÷UÕ��LNL�\ROOD�PHUNH]H�LOHWLOLU�� 
+Õ]OÕ-NHVNLQ� D÷UÕ� \ROX� YH� \DYDú� NURQLN� D÷UÕ� \ROX� �� +Õ]OÕ-keskiQ� D÷UÕ� VLQ\DOOHUL� \D�
mekanik, ya GD�WHUPDO�D÷UÕ�X\DUDQODUÕ�LOH�ROXúWXUXOXU��EXQODU�SHULIHULN�VLQLUOHU�LoLQGH��LQFH��
6-��P�VQ�KÕ]Õ�RODQ�$/�WLSL�OLIOHUOH�PHGXOOD�VSLQDOLVH�WDúÕQÕU��'L÷HU�\DQGDQ�\DYDú-kronik tip 

D÷UÕ� |]HOOLNOH� NLP\DVDO� X\DUDQODUOD� ROXúWXUXOXU�� IDNDW� D\QÕ� ]DPDQGD� ÕVUDUOÕ� PHNDQLN� YH�
WHUPDO�X\DUDQODU�GD�EX�WLS�D÷UÕ\D�\RO�DoDELOLU�� 
<DYDú-NURQLN�D÷UÕ� C tipi liflerle, 0,5 ve 2m/sn’liN�ELU�KÕ]OD�LOHWLOLU������ 
$÷UÕ�LQQHUYDV\RQXQGDNL�EX�LNLOL�VLVWHP�QHGHQL\OH�DQL�ELU�D÷UÕ�X\DUDQÕ�JHQHOGH�ELU�³oLIW´�D÷UÕ�
KLVVL�ROXúWXUXU��$/�OLIOHUL�LOH�EH\QH�LOHWLOHQ�KÕ]OÕ�NHVNLQ�ELU�D÷UÕ\Õ����VQ�NDGDU�VRQUD��&�OLIOHUL�
LOH� LOHWLOHQ� \DYDú� ELU� D÷UÕ� L]OHU�� .HVNLQ� D÷UÕ� KÕ]OD� úDKVÕ� X\DUÕU� YH� RQXQ� KDVDU� YHUHQ�
X\DUDQODUGDQ�X]DNODúPDVÕQÕ�VD÷ODU��'L÷HU�WDUDIWDQ�\DYDú�D÷UÕ�]DPDQ�JHoWLNoe daha çok artar. 
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Sonunda bu duygu uzun süren�D÷UÕ�LOH�GD\DQÕOPD]�ELU�Õ]GÕUDS�ROXúWXUDELOLU�YH�NLúLQLQ�D÷UÕQÕQ�
QHGHQLQL�RUWDGDQ�NDOGÕUPDN�LoLQ�oDEDODPD\D�GHYDP�HWPHVLQL�VD÷ODU����� 
2PXULOL÷H�JLULúWH�D÷UÕ�VLQ\DOOHUL��QHRVSLQRWDODPLN�\RO�YH�SDleospinotalamik yol olmak üzere 

iki yol ile beyne iletilir (5). 

A/� OLIOHULQGHQ�ROXúPXú�KÕ]OÕ�DNXW�\RO�HYULP�LoLQGH�VRQUDGDQ�JHOLúWL÷L�LoLQ�QHRVSLQRWDODPLN�
\RO� RODUDN� ELOLQLU�� %XUDGD� Q|URQODU� PL\HOLQOL� ROGXNODUÕQGDQ� KÕ]OÕGÕU�� 2PXULOL÷LQ� DUND�
boynuzundan kalNDQ� YH� NDUúÕ� ODWHUDO� IXQLNXODVD� JHoHQ� VSLQRWDODPLNXV� ODWHUDOLV� \ROXQXQ�
sekonder nöronu, medulla, pons ve mesensefalon boyunca retikuler formasyona dallar 

YHULU��<ROODUÕQ����¶��PHGLDO�OHPLQXVNXV�\ROXQD�NDWÕODUDN�WDODPXVD�HULúLU�YH�RUDGDQ�GD�GX\X�
korteksine DFÕQÕQ�ORNDOL]DV\RQX�LoLQ�J|QGHULOLU����� 
0L\HOLQVL]� &� OLIOHULQGHQ� ROXúDQ� \DYDú� NURQLN� \RO� HYULP� LoLQGH� LON� JHOLúWL÷L� LoLQ�
SDOHRVSLQRWDODPLN� �HVNL�� \RO�RODUDN�ELOLQLU��%XUDGD�Q|URQODU�PL\HOLQVL]�ROGXNODUÕ� LoLQ� LOHWL�
\DYDúWÕU��'HULGHQ�NDONDQ�D÷UÕ�GX\XODUÕ�RPXULOL÷LQ�DUND�ER\QX]XQGD��VXEVWDQVL\D�MHODWLQR]D��
NRQYHUMDQV�\DSDUODU��2�KDOGH�DFÕ�KHP�KÕ]OÕ,�KHP�GH�\DYDú�OLIOHUOH�WDúÕQÕU��&�OLIOHUL�LOH�WDúÕQDQ�
NURQLN� D÷UÕ� NHVNLQ� DFÕQÕQ� DUGÕQGDQ� KLVVHGLOLU�� 3DOHRVSLQRWDODPLN� \ROXQ� \DNODúÕN� WDPDPÕ�
medulla, pons ve mezeQVHIDORQXQ� DUNDVÕQGDNL� UHWLN�OHU� IRUPDV\RQGD� VRQODQÕU�� %XUDGDQ�
WDODPXV� GDKLO� W�P� EH\QH� GD÷ÕOÕU�� %|\OHFH� GL÷HU� \ROD� J|UH� GDKD� HWNLOLGLU�� .LúL\L� X\NXGDQ�
X\DQGÕUÕU��JHQHO�HNVLWDV\RQ�\DUDWÕU��NLúL�D÷UÕ\Õ�|QHPVHU�YH�RQGDQ�NXUWXOPD�oDUHOHUL�DUDU��%X�
yollar korteNVWH�ELU�WHN�\HUH�HULúPHGLNOHUL�YH�JHQLú�ELU�DODQÕ�X\DUGÕNODUÕ�LoLQ�NROD\�ORNDOL]H�
HGLOHPH]OHU��%X�WLS�D÷UÕQÕQ�DPDFÕ�NLúL\L�X\DUPDN�YH�ELUúH\OHU�\DSPD\D�]RUODPDNWÕU����� 
2.2 DENEY +$<9$1/$5,1'$�$ö5,�02'(//(5ø1ø1�2/8ù7858/0$6, 

&DQOÕ� KD\YDQODUGD� D÷UÕ� oDOÕúPDVÕ� HWLN�� IL]\RORMLN� YH� WHNQLN� SUREOHPOHUL� DUWWÕUPÕúWÕU��
Fizyolojik problem, hayvanlardaki�D÷UÕQÕQ�GR÷UXGDQ�PRQLW|UOH�J|VWHULOHPHPHVLGLU��6DGHFH�
QRVLVHSWLI� X\DUDQD� NDUúÕ� WHSNLOHULQLQ� LQFHOHQPHVL� LOH� GH÷HUOHQGLUHELOLU�� )DUNOÕ� D÷UÕ�
PRGHOOHULQGH� oHúLWOL� QRVLVHSWLI� X\DUDQODU� �HOHNWULN�� ÕVÕ��PHNDQLN� YH\D� NLP\DVDO�� NXOODQÕOÕU��
.LP\DVDO� X\DUDQODUOD� DNXW�� NURQLN� D÷UÕ� WDNOLW� HGLOLU�� %XQD� UD÷PHQ� W�P� D÷UÕ� PRGHOOHULQLQ�
KLoELULQGH�LGHDO�ELU�VRQXo�HOGH�HGLOHPHGL÷L�J|]GHQ�NDoÕUÕOPDPDOÕGÕU��0RQLW|UGH�J|Vterilen 

reaksiyonlar hemen hemen � KHU� ]DPDQ� VSLQDO� UHIOHNV� LOH� NRPSOHNV� GDYUDQÕú� DUDOÕ÷ÕQGDNL�
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PRWRU� FHYDSODUGÕU��%X� WHSNLOHULQ� oR÷X�]D\ÕIWÕU��%X� WHSNLOHU� GL÷HU� IL]\RORMLN� IRQNVL\RQODUOD�
LOLúNLOL�RODELOLU�YH\D�PRG�OH�HGLOHELOLU (6,7).  

2.2.1. Etik Problemler 

dDOÕúPDODUGD�8OXVODUDUDVÕ�%LOLPVHO�<|QHWLP�.XUXOX¶QXQ�EHOLUOHGL÷L�NULWHUOHU�YH��HWLN�NXUXO�
RQD\Õ� � VD÷ODQPDN� ]RUXQGDGÕU� ������ +D\YDQÕQ� ELU� REMH� ROPDGÕ÷Õ�� GX\XVX� RODQ� ELU� YDUOÕN�
ROGX÷X�J|]�|Q�QH�DOÕQPDOÕGÕU��$PDo�D÷UÕ\Õ�HQ�D]D�LQGLUPHN�ROPDOÕGÕU��%XQXQ�LoLQ�\DSÕODQ�
oDOÕúPDODU�DúD÷ÕGD�|]HWOHQPLúWLU� 
1. %LOLQFL�\HULQGH�RODQ�KD\YDQODU�GD�D÷UÕ�oDOÕúPDVÕ\OD� LOJLOL�RODQ�GHQH\OHU�ELOLP�DGDPODUÕ�

YH� NLúLOHU� WDUDIÕQGDQ� LQFHOHQPHGHQ� |QFH� EX� GHQH\OHULQ� SRWDQVL\HO� \DUDUODUÕ�
gösterilmelidir. 

2. 0�PN�QVH�ELOLP�DGDPODUÕ�NLúLOHU��]HULQGH�D÷UÕ�X\DUDQODUÕQÕ�WHVW�HWPHOLGLU� 
3. %X�oDOÕúPDODU�GD�ELOLP�DGDPODUÕ�GHQH\�KD\YDQODUÕQGDNL�E�W�Q�GDYUDQÕúVDO�YH�IL]\RORMLN�

GH÷LúLPOHUL�GLNNDWOLFH�GH÷HUOHQGLUPHOL�YH�EX�GH÷HUOHQGLUPHOHUL�UDSRU�HWPHOLGLU� 
4. Genel anestezik yöntem uygulanmadan önce nöromusküler bloklama ajanÕ\OD� IHOo�

HGLOHQ� \D�GD�X\JXQ�FHUUDKL� \|QWHPOH�D÷UÕ�GX\XVX�X]DNODúWÕUÕODQ�KD\YDQODUÕQ�NXOODQÕPÕ�
VRUXQ�ROPDPDOÕGÕU� 

5. 'HQH\�V�UHVL�P�PN�Q�ROGX÷XQFD�NÕVD�ROPDOÕ�YH�KD\YDQ�VD\ÕVÕ�PLQLPXP�WXWXOPDOÕGÕU� 
%LOLQFL�\HULQGH�RODQ�KD\YDQODUGDNL�oDOÕúPDODU�\D\JÕQ�RODUDN�X\DUDQD�NDUúÕ�ELU� WHSNL\L�HOGH�
HWPHN�LoLQ�HúLN�GH÷HULQL�PRQLW|UOHPH\L�JHUHNWLULU����-�����(÷HU� LQVDQODUD�X\JXODQÕUVD�D÷UÕ�
ROXúXU��)OHNVL\RQ�UHIOHNVL�YH�YRNDOL]DV\RQ�úHNOLQGH�WHSNL�YHULUOHU����-14).  

������8\DUDQ�dHúLWOHUL 
��������$÷UÕOÕ�8\DUDQODU 

$÷UÕOÕ�X\DUDQODU�G|UGH�D\UÕOÕU 
1. Termal uyaranlar 

2. Kimyasal uyaranlar  

3. Elektriksel uyaranlar  
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4. Mekanik uyaranlar 

1. Termal Uyaranlar : Deri reseptörlerini uyaranlardan biri GH� ÕVÕGÕU�� ,VÕ\D� |QFH�
termosensitiv,� GDKD� VRQUD� QRVLVHSWLI� OLIOHU� GX\DUOÕGÕU�� 7HUPDO� UDG\DV\RQXQ� D÷UÕ� HúLN�
GH÷HULQH� XODúPDVÕ� LoLQ� VÕFDNOÕ÷ÕQ� DUtWÕUÕOPDVÕ� JHUHNLU��$÷UÕ� HúLN� GH÷HUL� ED]Õ� SDUDPHWUHOHUH�
ED÷OÕGÕU� 
a) Derinin UDG\DV\RQ�|]HOOL÷LQL�\DQVÕWPDVÕ 
b) Derinin kondüNVL\RQ�|]HOOL÷L��GLIXVLYLWHVL���� 
c) %DúODQJÕoWDNL�GHUL�VÕFDNOÕ÷Õ��� 
d) Deri bölgesine verilen kaORULN� HQHUML� PLNWDUÕGÕU�� %X� NDORULN� HQHUML� PLNWDUÕ� VSHNWUDO�

DPSXO� \R÷XQOX÷XQD� YH� PDUX]� NDOPD� V�UHVLQH� ED÷OÕGÕU�� 1RUPDO� NRúXOODU� DOWÕQGD� GHUL�
VÕFDNOÕ÷Õ� DUWHULRYHQ|]� NDSLOOHU� � YH� GHUL� \�]H\LQGHQ� ÕVÕ� DUDVÕQGDNL� GHQJH� VRQXFXQGD�
meydana gelir (15-�����'L÷HU�WDUDIWDQ�KD\YDQÕQ�HNVWUHPLWHVL�\D�GD�NX\UX÷X�WHUPRVWDWLN�
EDQ\R\D�EDWÕUÕOGÕ÷ÕQGD�GHUL� VÕFDNOÕ÷ÕQGDNL� DUWÕúD� UD÷PHQ�GDKD�KÕ]OÕ� ROXU� ������*HQHOGH�
\�]H\� VÕFDNOÕ÷ÕQÕQ� EX� PHWRWODUÕQ� ELUL\OH� ROXúWXUXODELOHFH÷LQLQ� ELOLQPHVLQH� UD÷PHQ�
GHULQLQ�oHúLWOL�WDEDNDODUÕQGD�XODúÕODQ�VÕFDNOÕNODU�D\QÕ�GH÷LOGLU����-19).  

2. Kimyasal  Uyaranlar : $OJRMHQLN� DMDQ� X\JXODPDVÕQGD� NXOODQÕODQ� NLP\DVDO� X\DUDQODU�
\DYDú�X\DUDQ�úHNOLQGH�ROXúXU������ 
.LP\DVDO� X\DUÕFÕODU� LOHUOH\HQ�� X]XQ� V�UHOL� YH� ELU� NH]� X\DUÕOGÕNWDQ� VRQUD� � NDoÕQÕOPD]� ELU�
karaktere sahiptir. Ancak kimyasal uyaranlar ile Primer afferent sinir aktivitesi 

VHQNURQL]DV\RQXQD�LKWL\Do�GX\DQ�WLSLN�UHIOHNVOHU�ROXúWXUXODPD]���������� 
'DYUDQÕúODU�GH÷LúLN�úHNLOGH�PH\GDQD�JHOLU��DQFDN�URGHQWOHUGH�VWHUHRWLSWLU��.LP\DVDO�X\DUÕFÕ�
NXOODQÕODUDN� \DSÕODQ� WHVWOHULQ� |Oo�OHELOHQ� HúLN� GH÷HUOHUL� \RNWXU�� %HOOL� ELU� ]DPDQ� GLOLPLQGH�
HúLN��VW��X\DUDQD�YHUGL÷L�FHYDEÕQ��ELULP�]DPDQGD�VNRUODPDVÕ�\DSÕOÕU���ù�SKHVL]�EX�GHQH\VHO�
PRGHOOHU�NOLQLN�D÷UÕQÕQ�GR÷DVÕQD�ROGXNoD�\DNÕQGÕU��+D\YDQODUGDNL�YLVVHUDO�YH�SHULWRQDO�D÷UÕ�
PRGHOOHUL�GH�DOJRMHQLN�DMDQÕQ�X\JXODPDVÕQÕ�LoHULU������ 
 3. Elektriksel  Uyaranlar : (OHNWULNVHO�X\DUDQODUÕQ�X\JXODQPDVÕ�ED]Õ�DYDQWDMODUD�VDKLSWLU��
gOo�OHELOLU�� WHNUDUODQDELOLU� YH� VHQNURQL]H� DIIHUHQW� VLQ\DOODU� PH\GDQD� JHWLUPHVL� EDúOÕFD�
DYDQWDMODUÕGÕU��$QFDN�GR÷DO�X\DUDQ�WLSL�ROPDPDVÕ�GH]DYDQWDMÕGÕU��(OHNWULNVHO�X\DUDQ�NÕVD�YH�
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DQL� X\JXODQÕU�� 8\DUDQ� úLGGHWLQH� J|UH� GDYUDQÕúVDO� FHYDSODUGD� GH÷LúLU�� gUQH÷LQ�� VSLQDO�
UHIOHNVWHQ�� NRPSOHNV� VHV� oÕNDUPD\D� YH� GDKD� RUJDQL]H� GDYUDQÕú� UHDNVL\RQODUD� �NDoPD��
agresyon gibL�� NDGDU� GH÷LúLNOLN� J|VWHUHELOLU�� ùLGGHW� DUWWÕUÕODUDN� HOHNWULN� X\JXODQÕUVD� LON�
X\DUÕODQODU�$�, daha sonra Aδ ve son olarak C tipi lifleridir (20,21). 

4. Mekanik  Uyaranlar : 0HNDQLN� X\DUDQ� LON� NH]� 9RQ� )UH\� WDUDIÕQGDQ� JHoHQ� \�]\ÕOGD�
NXOODQÕOPÕúWÕU��%X�W�U�X\DUDQ�X\JXODPDVÕ� LOHUOH\HQ�YH�NDED�ELU�X\JXODPDGÕU��&HYDS�RUWD\D�
oÕNDU� oÕNPD]� X\JXODPD� EÕUDNÕOÕU�� � 0HNDQLN� VWLPXOXV� QRVLVHSW|UOHU� NDGDU� PHNDQR�
UHVHSW|UOHUL�GH�X\DUÕU��6SHVLILN�ROPDGÕ÷Õ�JLEL��|]HOOLNOH�KDUHNHWOL�KD\YDQODU�LoLQ�X\JXODPDGD�
teknik güçlükler de� LoHULU�� 9LVVHUDO� D÷UÕ�PRGHOOHULQGHQ� ELUL� RODQ� LoL� ERú� RUJDQÕQ� KDYD� LOH�
úLúLULOPHVLQGH�GH�PHNDQLN�X\DUDQ�X\JXODQPÕú�ROXU������ 
2.2.3. Stimulus Parametrelerinin Seçimi 

%�W�Q� QRVLVHSWLI� X\DUÕFÕODU� �o� NDWHJRULGH� WRSODQÕU�� %XQODU�� X\DUÕFÕQÕQ� IL]LNVHO� GR÷DVÕ��
u\JXODPD�E|OJHVL�YH�X\JXODPD�E|OJHVLQLQ�JHoPLúLGLU� 
8\DUÕFÕQÕQ� IL]LNVHO� GR÷DVÕ�)L]\RORMLN� DoÕGDQ�|QHPOLGLU��6WLPXODV\RQ� \R÷XQOX÷X�� V�UHVL� YH�
\�]H\�DODQÕ�RODUDN��o�SDUDPHWUH�NRQWURO�HGLOHELOLU����������9�FXWWD�X\DUÕFÕQÕQ�X\JXODQGÕ÷Õ�
E|OJH�DoÕNoD�NOLQLN�D÷UÕ\Õ�ROXúWXUDQ�GRNX�WLSOHULQL�D\ÕUW�HWPHGH�|QHPOLGLU��gQFHGHQ�X\DUÕODQ�
E|OJHQLQ�JHoPLúLQGH�DNXW�D÷UÕ�WHVWOHUL�LoLQ�VD÷OÕNOÕ�GRNX�JHUHNOLGLU�� 
+D\YDQODUGD� LGHDO� D÷UÕOÕ� X\DUDQ� PRGHOL� DúD÷ÕGD� DoÕNODQDQ� NDUDNWHULVWLN� ED]Õ� |]HOOLNOHUH�
sahiptir (25-27).  

Bu özellikOHU��VSHVLILWH��GX\DUOÕOÕN��JHoHUOLOLN��J�YHQLUOLOLN�YH�WHNUDUODQDELOLUOLNWLU����-30). 

.ÕVD�V�UHOL�X\DUDQODUÕQ��VDQL\H��NXOODQÕOGÕ÷Õ�\|QWHPOHU��X]XQ�V�UHOL�X\DUDQODUÕQ�NXOODQÕOGÕ÷Õ�
\|QWHPOHUH� J|UH� �GDNLND�� GDKD� EDúDUÕOÕGÕU�� øONLQGH� DUWDQ� úLGGHWWH� IL]LNVHO� uyaran (termal, 

PHNDQLN��HOHNWULNVHO��GHULQLQ�EHOLUOL�E|OJHOHULQH�X\JXODQÕU�� øNLQFLVLQGH� �GHUL�\D�GD�YLVVHUDO�
RULMLQOL�D÷UÕ�ROXúWXUXOXU��.LP\DVDO�X\DUÕFÕODU� �DOJRMHQLN�PDGGHOHU��JHQHOOLNOH�GHUL�DOWÕQD�\D�
GD�LQWUDSHULWRQDO�RODUDN�X\JXODQÕU���������� 
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2.2.���)D]LN�$÷UÕ��.ÕVD�6�UHOL�8\DUDQODU��.XOODQÕOPDVÕ�  
���������7HUPDO�8\DUDQODUÕ�(VDV�$ODQ�7HVWOHU  

7HUPDO�X\DUDQ�NXOODQÕODQ� WHVWOHUGH�� JHQHOOLNOH�GHUL� X\DUÕOÕU��%X� WHVWOHUGH�� YLVVHUDO� RUJDQODU��
ve iskelet-NDV�VLVWHPL�X\DUÕOPD]������� 
a) Tail- Flick Testi : KX\UXN� oHNPH� WHVWL� GL\H� ELOLQHQ� EX� \|QWHPLQ� LNL� úHNOL� YDUGÕU���
.X\UX÷XQ� N�o�N� ELU� NÕVPÕQD� ÕVÕ� UDG\DV\RQX� X\JXODQÕU� \D� GD� NX\UXN� |QFHGHQ� EHOLUOHQHQ�
VÕFDNOÕNWDNL�VX\XQ�LoLQH�GDOGÕUÕOÕU��øONLQGH�NX\UX÷X�oHNPH�V�UHVL�GDKD�NÕVDGÕU��*HQHOOLNOH�EX�
süre 2-10 sn araVÕQGD�GH÷LúLU����-19). 

b) Pençeyi Geri Çekme Testi: 5DG\DQ� ÕVÕ� SHQoH\H� X\JXODQÕU�� 3HQoHGH� FDUUDJHHQLQ�
VXSNXWDQ� X\JXODQPDVÕ� LQIODPDV\RQ� ROXúWXUXU��8OWUDYL\ROH� ÕúÕQODUÕQD�PDUX]� NDOGÕ÷Õ� ]DPDQ�
GD�LQIODPDV\RQ�ROXúDELOLU�������%X�WHVWOHUGHNL�WHN�DYDQWDM�ÕVÕQÕQ�Verbestçe hareket edebilen 

KD\YDQD� �D\D÷ÕQ� SODQWDO� \�]H\L�� X\JXODQDELOL\RU� ROPDVÕGÕU�� )DUH� YH� VÕoDQODUGD�
WHUPRUHJ�ODV\RQ� LoLQ� �VW�Q� QLWHOLNOL� ELU� RUJDQ� JHUHNWLUPHGL÷L� için tercih edilebilir 

(21,34).<HRPDQV�YH�3URXGILW���������DQDOMH]LN�PDGGH�X\JXODQPÕú�VÕoDnlar, arka pençesini 

oHNPH�KDUHNHWLQL�oDOÕúPÕúWÕU�YH�DúD÷ÕGDNL�VRQXoODUÕ�VXQPXúWXU� 
%LULQFL� WHVWWH�SHQoH� H÷LPOL�JHOHQ� ÕVÕGD�EHNOHWLOGL÷L�]DPDQ� ����Û&�VQ��SHQoHQLQ�JHUL� oHNPH�
UHDNVL\RQ�]DPDQÕ�NÕVD�ROXU�YH�GHUL�\�]H\LQLQ�VÕFDNOÕ÷Õ�\�NVHN�VHYL\H\H�XODúÕU��$/ tipi lifler 

DNWLYH�HGLOLU��øNLQFL�WHVWWH�ÕVÕQPD�\DYDú�ROGX÷X�]DPDQ���Û&�VQ��UHDNVL\RQ�]DPDQÕ�GDKD�X]XQ�
ROXU�YH�GHUL�VÕFDNOÕ÷Õ�GDKD�D]�DUWDU��6DGHFH�&�WLSL�OLIOHUL�DNWLYH�HGHU��0RUILQ�ELULQFL�WHVWWHQ�
ziyade ikinci testte daha etkilidir (36).  

c) Hot Plate THVWL��VÕFDN�SODND����+RW�3ODWH�WHVWL�LON�NH]�:RROIH�YH�0DFGRQDOG�WDUDIÕQGDQ�
WDQÕPODQPÕú�GDKD�VRQUD�(G\\�YH�DUNDGDúODUÕ������WDUDIÕQGDQ�PRGLIL\H�HGLOHUHN�EXJ�QN��VRQ�
KDOLQL�DOPÕúWÕU����� 
Hot-SODWH�FLKD]Õ��WHUPDO�ÕVÕ�ND\QD÷Õ��]DPDQOD\ÕFÕ�YH�J�o�ND\QD÷ÕQGDQ�ROXúXU��%LU�NHQDUÕ����
FP�X]XQOXNWD�NDUH�ELU�PHWDO�OHYKD���]HULQGH�FDP�IDQXVX�EXOXQDQ�YH�PHWDO�OHYKDVÕ�HOHNWULNOH��
LVWHQLOHQ� ÕVÕ� GHUHFHVLQH� D\DUODQDELOHQ� ELU� FLKD]GÕU�� %X� FLKD]ÕQ� KD\YDQÕQ� D\D÷ÕQÕ� oHNPH�
V�UHVLQL� ���� VDQL\HOLN� KDVVDVL\HWOH� |OoW�÷�� ELOLQPHNWHGLU� �����%X� \|QWHPOH� GHQH\� KD\YDQÕ�
düz metal levha üzerindeki cam fanusa  konur. Metal levha termodela ya da su kaynatarak 
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ÕVÕWÕOÕU����������,VÕQDQ�OHYKDQÕQ�VDELW�VÕFDNOÕ÷Õ�\DODPD�YH�VÕoUDPD�GDYUDQÕúODUÕQD�QHGHQ�ROXU��
+HU�LNL�GDYUDQÕúÕQ�VXSUDVSLQDO�RODUDN�WDPDPODQDQ�WHSNLOHU�ROGX÷X�G�ú�Q�O�U������� 
7HVWLQ� GX\DUOÕOÕ÷Õ�� LON� X\DUÕODQ� GDYUDQÕúÕQ� UHDNVL\RQ� ]DPDQÕQÕQ� |Oo�OPHVL\OH� \D� GD�
VÕFDNOÕ÷ÕQ�D]DOWÕOPDVÕ\OD��DUWDELOLU���������� 
%X� GDYUDQÕú� IDUHOHUGH� VWHURWLSWLU�� 6ÕoUDPD� UHDNVL\RQ� ]DPDQÕQÕQ� NÕVDOPDVÕ�� \DODPD�
davUDQÕúÕQÕQ� \RN� ROPDVÕ\OD� Hú� ]DPDQOÕ� RODUDN� PH\GDQD� JHOLU�� $\UÕFD� LON� WHVW� VÕUDVÕQGD�
KD\YDQ� SDWLVLQL� \DOD\DELOLU� YH� VRQUD� VÕoUD\DELOLU��$QFDN� VÕoUDPD� oDEXN� RODFDNWÕU�� 6RQUDNL�
WHVWWH� UHDNVL\RQ� ]DPDQÕ� GDKD� GD� NÕVD� RODFDNWÕU� ��������� +DIWDGD� ELU� \D� GD� D\GD� ELU�
X\JXODQPDVÕ�UHDNVL\RQ�]DPDQÕQGD�D]DOPD\D�\RO�DoDU��������-45) Genelde bu ölçümler tek 

ELU�ODERUDWXDUGD�\DSÕOPDVÕQD�NDUúÕQ�GH÷LúNHQGLU������� 
G�� 6R÷XN� 8\DUDQODUÕQ� .XOODQÕOGÕ÷Õ� 7HVWOHU� �� $NXW� D÷UÕ� WHVWOHUL� LoLQ� VR÷XN� QDGLUHQ�
NXOODQÕODQ� ELU� X\DUDQ� WLSLGLU�� 'L÷HU� \DQGDQ� KD\YDQODUGD� Q|URSDWL� PRGHOL� ROXúWXUPDN� LoLQ�
VÕNoD�NXOODQÕOÕU��'HQH\�KD\YDQÕQÕQ�NX\UX÷X�YH\D� HNVWUHPLWHVL� VR÷XN�RUWDPD� VRNXOXU�YH\D�
KD\YDQ�VR÷XN�ELU�\�]H\H�EÕUDNÕOÕU��������� 
��������� 0HNDQLN� 8\DUDQODUÕ� (VDV� $ODQ� 7estler : Nosiseptif mekanik uyaranlar, 

HNVWUHPLWH� YH\D� NX\UX÷D� X\JXODQÕU�� 6DELW� EDVÕQo� X\JXODQDQ� WHVWOHULQ� \HULQL� EDVÕQFÕQ��
GHUHFHOL�RODUDN�DUWWÕUÕOGÕ÷Õ�\|QWHPOHU�DOPÕúWÕU�������%X�W�U�WHVWOHUGH�HNVWUHPLWH�YH\D�NX\UXN�
iki plaka arasÕQD�\HUOHúWLULOLS�YLGDOÕ�VLVWHP�DUDFÕOÕ÷Õ�LOH�VÕNÕúWÕUÕOÕU��(úLN�GH÷HUH�XODúÕOGÕ÷ÕQGD�
KD\YDQ�� HNVWUHPLWH� YH\D� NX\UX÷XQX� oHNPH\H� oDOÕúÕU�� oÕUSÕQÕU� YH� VRQXQGD� VHVOL� UHDNVL\RQ�
verir (22,48).  

%X� \|QWHPLQ� ELU� oRN� GH]DYDQWDMÕ� YDUGÕU�� %D]HQ� X\DUDQ� úLGGHWLQLQ� WDP� RODUDN� |Oo�OPHVL�
zordur. Tekrarlanan uygulamalarda uygulama yerinin hassasiyeti azalabilir veya artabilir. 

Hassasiyet artWÕ÷ÕQGD� LQIODPDV\RQ�JHOLúLPL� V|]�NRQXVX�RODELOLU��+D\YDQÕQ� IDUNOÕ� úHNLOOHUGH�
reaksiyon göstermesi de göz DUGÕ�HGLOPHPHOLGLU������ 
��������(OHNWULNVHO�8\DUDQODUÕQ�(VDV�$OÕQGÕ÷Õ�7HVWOHU  

ElektrLNVHO� X\DUDQ� NÕVD� YH� X]XQ� V�UHOL� RODUDN�� WHN� úRNODU� úHNOLQGH� NX\UX÷D� YH� SHQoH\H�
uygulanabilir. 
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D�� (OHNWULNVHO� 8\DUDQODUÕQ� .X\UX÷D� 8\JXODQPDVÕ�� )DUH� YH� VÕoDQODUÕQ� NX\UX÷XQD�
VXENXWDQ�HOHNWURWODU�DUDFÕOÕ÷Õ�LOH�X\DUDQ�]LQFLUOHUL�úHNOLQGH�JLWWLNoH�DUWDQ�úLGGHWWe elektriksel 

X\DUDQ� X\JXODQÕU� ��������� ùLGGHWL� JLWWLNoH� DUWDQ� HOHNWULNVHO� X\DUDQÕQ� X\JXODQPDVÕ� LOH�
NX\UXNWD� UHIOHNV� KDUHNHW� J|]OHQLU�� KD\YDQ� VHV� oÕNDUÕU��0RUILQ� EX� W�U� D÷UÕ� GDYUDQÕúODUÕQÕQ�
V�UHVLQLQ�X]DPDVÕQÕ�VD÷ODU������ 
E�� (OHNWULNVHO� 8\DUDQODUÕQ� 3HQoH\H� 8\JXODQPDVÕ�� Bu testte hayvan kafesin içinde 

VHUEHVWoH�KDUHNHW�HGHUNHQ��NDIHVLQ�WDEDQÕQD�DUWDQ�úLGGHWWH�HOHNWULNVHO�X\DUDQ�X\JXODQÕU�������
dHúLWOL�GDYUDQÕúODUÕQ�LON�RUWD\D�oÕNWÕ÷Õ�V�UH��HOHNWULNVHO��X\DUDQÕQ�HúLN�GH÷HULGLU��(OHNWULNVHO�
X\DUDQ� X\JXODQGÕNWDQ� VRQUD� J|]OHQHQ� EDúOÕFD� GDYUDQÕúODU�� VH÷LUPH�� FÕ\DNODPD�� VÕoUD\DUDN�
NDoPD\D�\HOWHQPHNWLU��dÕNDUÕODQ�VHV�ND\GHGLOLS��REMHNWLI�RODUDN�DQDOL]�HGLOLU������� 
������7RQLN�$÷UÕ��8]XQ�6�UHOL�8\DUDQODU��  
D�� øQWUDGHUPDO�(QMHNVL\RQODU� �)RUPDOLQ�7HVWL��� Formalin testi ilk olarak Hunskaar ve 

DUNDGDúODUÕ� ����� WDUDIÕQGDQ� NXOODQÕOPÕúWÕU�� øQWUDGHUPDO� HQMHNVL\RQODUGD� \D\JÕQ� RODUDN��
³)RUPDOLQ�7HVWL´�NXOODQÕOÕU��)RUPDOLQ�WHULPL�JHQHOOLNOH����¶OLN�IRUPDOGHKLW�DQODPÕQD�JHOLU�
(53).  

)RUPDOLQ�GHQH\�KD\YDQÕQÕQ�|Q�SHQoHVLQLQ�GRUVDO�\�]H\LQH�HQMHNWH�HGLOHUHN�D÷UÕ�ROXúWXUXOXU��
'|UW� VHYL\HGHQ� ROXúWXUXODQ� VNDOD� SRVW�U�� �]HULQGH� GH÷HUOHQGLULOLU�� %X� G|UW� VNDOD� SRVW�U��
úXQODUGÕU� 
0, normal postür, 

���SDWL\H�]HPLQ��]HULQGH�\DSÕODQ�HQMHNVL\RQ���KD\YDQ�GHVWHNOHQPH]�� 
2, enjekte edilen patiyi�NDOGÕUPD��� 
���HQMHNWH�HGLOHQ�SDWLQLQ�\DODQPDVÕ��NHPLULOPHVL�YH\D�WLWUHPHVLGLU� 
%X�WHSNL\H�ELU�QXPDUD�YHULOLU�YH�VRQXoODU� �]DPDQ�ELULPLQGH�� �G�]HQOL�]DPDQ�DUDOÕNODUÕQGD�
ELUNDo� KD\YDQGD� DUGDUGD� J|]OHQGL÷L� ]DPDQ� LIDGH� HGLOLU� ������ gOo�OHQ� SDUDPHWUHOHU� ELULP 

]DPDQ�EDúÕQD�G�úHQ�SDWL�\DODPD�\D�GD�E�NPH�VD\ÕVÕ�RODELOLU�������.�P�ODWLI�]DPDQ�SDWL\L�
ÕVÕUPD�\D�GD�\DODPDGÕU�������)RUPDOLQ�HQMHNWH�HGLOHQ�KD\YDQ�NDIHVLQGH��ELOJLVD\DUD�ED÷OÕ�ELU�
NDPHUD� DUDFÕOÕ÷Õ\OD� RWRPDWLN� RODUDN� J|]OHQHELOLU� ������ %X� \ROOD� PRWRU� DNWLvite üzerinde 

farmakolojik maddelerin etkisi tespit edilebilir (58). 
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6ÕoDQ� YH� IDUHGH� IRUPDOLQ� LQWUDSODQWHU� RODUDN� HQMHNWH� HGLOLU�� %XQXQ� VRQXFXQGD� ELID]LN�
GDYUDQÕúODU� ROXúXU�� %LULQFL� ID]� � \DNODúÕN� RODUDN� HQMHNVL\RQGDQ� �� GDNLND� VRQUD� PH\GDQD�
gelir. Hareketsi]� SHUL\RWWDQ� VRQUD� LNLQFL� ID]� ���� YH� ���� GDNLNDODU� DUDVÕQGD� ROXúXU�� %X�
GDYUDQÕúODUÕQ�\R÷XQOX÷X�)RUPDOLQ�NRQVDQWUDV\RQXQD�ED÷OÕGÕU����-�����øON�ID]�QRVLVHSW|U�Q�
GR÷UXGDQ� VLP�ODV\RQXQX� PH\GDQD� JHWLULU�� %XQD� NDUúÕQ� LNLQFL� ID]� LQIODPDV\RQ� ROXúXPX�
VÕUDVÕQGDNL� SHUL\RGX� NDSVDU�� øNLQFL� ID]ÕQ� PHUNH]L� \D� GD� SHULIHUDO� RULMLQOL� ROPDVÕ� WDUWÕúPD�
NRQXVXGXU� ������ øNLQFL� ID]�� ELULQFL� ID]� HVQDVÕQGD� Q|URQDO� DNWLYDV\RQOD� PHUNH]L� SURVHVLQ�
X\DUÕOPDVÕ\OD�PH\GDQD�JHOLU����-�����øNLQFL�ID]�ELULQFL�ID]ÕQ�VRQXFX�RODUDN�\RUXPODQDPD]�
(66-68).  

E�� øUULWDQW� $MDQODUÕQ� øQWUDSHULWRQDO� (QMHNVL\RQX� �:ULWKLQJ� 7HVWL��� Asetik Asit 

�ZULWKLQJ��WHVWL�LON�RODUDN�.RVWHU�WDUDIÕQGDQ�WDULI�HGLOPLú�YH�GDKD�VRQUD�6LHJPXQW�WDUDIÕQGDQ�
WHNQLN�RODUDN�NXOODQÕOPÕúWÕU���������� 
$MDQODUÕQ� LQWUDSHULWRQDO� X\JXODPDVÕ� IDUH� YH� VÕoDQÕQ�PHPEUDQÕQÕ� X\DUDUDN� oHúLWOL� VWHUHRWLS�
GDYUDQÕúODUD�\RO�DoDU��%X�GXUXP�DEGRPLQDO�NRQWUDNVL\RQ�W�P�Y�FXGXQ�KDUHNHWL���|]HOOLNOH�
DUND� SDWL�� GRUVR� DEGRPLQDO� NDVÕQ� E�N�OPHVL�� PRWRU� DNWLYLWH� YH� PRWRU� NRRUGLQDV\RQGDNL�
azalmayla karakterize edilir. Bu test bazen abdominal kontraksiyon testi, abdominal 

NDVÕOPD�WHVWL�\D�GD�JHULOPH�WHVWL�RODUDN�DGODQGÕUÕOÕU��$QFDN�\D\JÕQ�RODUDN�³:ULWKLQJ�7HVWL´�
olarak bilinir. Genellikle algojenik ajan enjeksiyonu abdominal kramplara yol açar. Birim 

]DPDQ� EDúÕQD� G�úHQ� EX� DEGRPLQDO� NUDPSODU� |Oo�O�U�� %X� GDYUDQÕúODU� UHIOHNV� RODUDN�
GH÷HUOHQGLULOLU�YH�YLVVHUDO�D÷UÕ�NDQÕWÕGÕU�������0DDOHVHI�NUDPS�VÕNOÕ÷Õ�]DPDQOD�NHQGLOL÷LQGHQ�
D]DOÕU� ����� ����� 7HN� ELU� KD\YDQ� �]HULQGH� DQDOMH]LN� KDUHNHW� V�UHVLQL� GH÷HUOHQGLUPHN�
P�PN�QG�U�� $\UÕFD� NUDPS� VD\ÕVÕ� GH÷LúNHQGLU�� %X� PRGLILNDV\RQODU� HVDVHQ� NLP\DVDO�
DMDQODUOD� LOJLOLGLU�� %X� NLP\DVDO� DMDQODU�� $VHWLONROLQ�� GLOXH� ROPXú� KLGURNORULN� DVLW� \D� GD�
Asetik Asit (70), bradikinin, adrenalin,  adenozintrifosfat, potasyumklorid, triptamin ve 

oksitosin gibi maddelerdir (73-�����.RQVDQWUDV\RQ�� VÕFDNOÕN� YH� HQMHNWH� HGLOHQ� VRO�V\RQXQ�
KDFPLQGH�PRGLILNDV\RQODU�\DSDU�������'HQH\VHO�NRúXOODUGD�GDYUDQÕúVDO�GH\LPOHU�PRQLW|UH�
ED÷ODQÕODUDN�WHVW�EDVLWOHúWLULOLU�YH�E|\OHFH�GX\DUOÕOÕ÷Õ�DUWDU������� 
F��øoL�ERú�RUJDQODUÕQ�X\DUÕOPDVÕ��*DVWURLQWHVWLQDO�VLVWHPGH�|]HOOLNOH�PLGHQLQ��EDUVDNODUÕQ��
�UHWHULQ� YH� PHVDQHQLQ� JHQHOOLNOH� KDYD�� JOLVHURO� YH\D� VX� LOH� úLúLULOLS�� JHULOPHVL� YLVVHUDO�
QRVLVHSW|UOHULQ�X\DUÕOPDVÕ�HVDVÕQD�GD\DQÕU����-79).  
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2.3�'$95$1,ù�3$5$0(75(/(5ø1ø1�ø1&(/(10(6ø  

øQVDQ� LOH� KD\YDQ� DUDVÕQGD� GDYUDQÕúVDO� L]G�ú�P�� EXOPDN� SHN� NROD\� GH÷LOGLU�� 9XUJXODQDQ�
GDYUDQÕú� ELoLPL� KD\YDQÕQ� QH\L� DPDoODGÕ÷ÕQÕ� EHOLUWPHNWHQ� oRN�� J|]OH\HQLQ� \RUXPXQX�
WDúÕPDNWDGÕU�� 'HQH\� KD\YDQODUÕQGD� GDYUDQÕú� SDUDPHWUHOHULQL� GH÷erlendiren bir çok test 

apereyi� YDUGÕU�� %XQODUGDQ� ED]ÕODUÕ� $oÕN� $ODQ� ������ <�NVHOWLOPLú� DUWÕ� ODELUHQW� ������
<�NVHOWLOPLú�7-Labirent (82), Rotarood (dönen silindir), Holeboard (delikli tahta) ve Water 

PD]H��VX�WDQNÕ�¶GLU��%X�7HVW�DSHUH\OHULQGH�ORNRPRWRU�DNWLYLWH��X]DPVDO�|÷UHQPH�YH�KDIÕ]a, 

\|Q�EXOPD�GDYUDQÕúÕ��RWRQRPLN�IRQNVL\RQODU�YH�oHYUH\L�NHúLI�KDUHNHWOHUL��J|]OHQLU����-85). 

2.3.1. YüNVHOWLOPLú�7�– Labirent Testi  

'DYUDQÕú�PRGHOL�ROXúWXUPDN�LoLQ�NXOODQÕODQ�\�NVHOWLOPLú�7-ODELUHQW�IDUH�YH�VÕoDQ�LoLQ�IDUNOÕ�
HEDWODUGD� � SOHNVLJODVWDQ� KD]ÕUODQPÕú� GHQH\� G�]HQH÷LGLU�� <�NVHOWLOPLú + labirentin bir 

devresi olup� ELUL� NDSDOÕ� LNLVL� DoÕN� �� NROGDQ� ROXúPDNWDGÕU� ��������� %X� GHQH\� G�]HQH÷L\OH�
D\QÕ� KD\YDQGD� KHP� úDUWOÕ� NRUNX� �FRQGLWLRQHG� IHDU�� KHP� GH� úDUWVÕ]� NRUNX� �XQFRQGLWLRQHG�
IHDU�� FHYDSODUÕ� HOGH� HGLOPHNWHGLU�� g÷UHQLOPLú� NRUNX\X� \DQVÕWDQ� úDUWOÕ� VDNÕQPD� FHYDSODUÕ�
�LQKLELWRU\� DYRLGDQFH��� DUGÕúÕN���GHQHPH�ER\XQFD�KD\YDQÕQ�NDSDOÕ�NROX� WHUN�HWPH�� úDUWVÕ]�
NRUNX\X�\DQVÕWDQ�NDoPD�FHYDEÕ��DoÕN�NROX�WHUN�HWPH�V�UHVLGLU��������� 
2.3���$oÕN�$ODQ�7HVWL� 
Deneysel daYUDQÕú�oDOÕúPDODUÕQGD�GHQH\�KD\YDQÕQÕQ� � oHYUH\H� LOJLVL�� DUDúWÕUPD�J�G�V��oRN�
EDVLW� \|QWHPOHU� LOH� |Oo�OHELOPHNWHGLU�� %X� |Oo�P� IDUNOÕ� ER\XWODUGD� WDKWDGDQ� YH\D�
SOHNVLJODVWDQ�\DSÕOPÕú�$oÕN�$ODQ�WHVW�DSHUH\L�LOH�\DSÕOPDNWDGÕU��%HOLUOL�ER\XWODUGDNL�����[�
122 cm,����FP�\�NVHNOLNWH���VW��DoÕN�ELU�SOHNVLJODV�NXWXQXQ� �RSHQ� ILHOG�DUHD�� WDEDQÕ�HúLW�
NDUHOHUH� D\UÕOPDNWDGÕU�� 'HQH\� KD\YDQÕ� $oÕN� $ODQD� KHS� D\QÕ� NDUHGHQ� EÕUDNÕOPDNWD� YH� ��
dakika test süresince davranÕúODUÕ� L]OHQPHNWHGLU� ������ &DQGODQG� YH� 1DJ\¶QLQ� WDQÕPODGÕ÷Õ�
PRGHO� LVH� ��[��[��� FP� HEDWODUÕQGD�� ]HPLQL� �� HúLW� NDUH\H� D\UÕOPÕú�� �VW�� DoÕN� ELU kutuda 

JHUoHNOHúWLULOPLúWLU��������'L÷HU�ELU�PRGHOGH�����FP�GXYDU�LOH�oHYULOL�����FP�oDSÕQGD�GDLUHVHO�
$oÕN�$ODQGÕU���$OHWLQ�]HPLQL���VL�LoWH����VL�GÕúWD�EXOXQDQ�HúPHUNH]OL�GDLUHOHUH�E|O�QP�úW�U�
(88). 
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3. GEREÇ VE YÖNTEM 

3.1. DENEY HAYVANLARI 

$UDúWÕUPDPÕ]GDNL� GHQH\OHUGH� (UFL\HV� hQLYHUVLWHVL� +DNDQ� dHWLQVD\D� 'HQH\VHO� YH� .OLQLN�
$UDúWÕUPD�0HUNH]LQGHQ�DOÕQDQ����DGHW�:LVWDU�$OELQR�VÕoDQ�����DGHW�%DOE-F�IDUH��NXOODQÕOGÕ��
Erkek VÕoDQODUÕQ�D÷ÕUOÕ÷Õ�RUWDODPD�����������JU��GLúLOHULQ�D÷ÕUOÕ÷Õ�RUWDODPD����������JU��GLúL�
IDUHOHULQ�RUWDODPD�D÷ÕUOÕ÷Õ���������JU��HUNHN�IDUHOHULQ�RUWDODPD�D÷ÕUOÕ÷Õ���������JU¶GÕ��+HU�
ELULQGH� ��� GHQH\� KD\YDQÕ� RODFDN� úHNLOGH� �� � GHQH\� JUXEX� ROXúWXUXOGX�� $÷UÕOÕ uyaran 

WHVWOHULQGH�NXOODQÕODQ�KD\YDQ�W�U��FLQVL\HW�YH�VD\ÕVÕ�7DEOR����¶GH�YHULOPLúWLU� 
6ÕoDQODU�SODVWLN�NDIHVOHUGH�PXKDID]D� HGLOGL��6WDQGDUW� VÕoDQ� \HPL� �$\WHNLQOHU��7�UNL\H�� LOH�
EHVOHQGL�YH�LoPH�VX\X�RODUDN�GD�oHúPH�VX\X�DOPDODUÕQD�L]LQ�YHULOGL��6ÕoDQODUÕQ�EXOXQGX÷X�
ortam; ortalama 20Û&�� ÕVÕWÕOGÕ�� QHP� RUDQÕ� ���-��� DUDVÕQGD� WXWXOGX� YH� NOLPD� LOH�
KDYDODQGÕUÕOGÕ�� 6DEDK� VDDW� ����¶GHQ� DNúDP� �����¶D� NDGDU� ��� VDDW� D\GÕQOÕN� YH� ��� VDDW�
NDUDQOÕN�G|QJ�V��X\JXODQGÕ� 
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Tablo 3.1.�$÷UÕOÕ�X\DUDQ�WHVWOHULQGH�NXOODQÕODQ�KD\YDQ�W�U��FLQVL\HW�YH�VD\ÕVÕ 

$÷UÕOÕ�X\DUDQ�WHVWOHUL Fare (Balb-c) 6ÕoDQ��:LQVWRU�$OELQR� 
6ÕFDN�SODND��+RW�SODWH��WHVWL ���'LúL�,10 Erkek - 

Asetik Asit  testi ���'LúL�,10 Erkek - 

Formalin testi   - ���'LúL�,10 Erkek 

 

����'(1(<'(� .8//$1,/$1� .ø0<$6$/� 0$''(/(5ø1� '2=8� 9(� 9(5ø/øù�
YOLU 

Asetik Asit testi için; % 0,9 Asetik Asit’ten  10 ml /kg doz uygulDPDVÕ�HVDV�DOÕQDUDN�������
% 6’OÕN�$VHWLN�$VLW¶WHQ����PO�NJ�GR]GD�IDUHOHULQ�D÷ÕUOÕ÷Õ�RUDQÕQGD�L�S�\ROOD�HQMHNWH�HGLOGL��
%X�X\JXODPD�����PJ�NJ�$VHWLN�$VLW��GR]XQD�HúGH÷HUGLU� 
Formalin testi için; % 5’OLN�IRUPDOLQGHQ�����O�GR]�X\JXODPDVÕ�HVDV�DOÕQDUDN����������¶lik 

formalinden 1,35 PO�NJ� GR]GD� VÕoDQODUÕQ� D÷ÕUOÕ÷Õ� RUDQÕQGD� D\DNODUÕ� �]erinde s.c yolla 

enjekte edildi. %X�X\JXODPD����PJ��NJ�)RUPDOLQ�GR]XQD�HúGH÷HUGLU� 
6ÕFDk plaka  testi için Hot PlDWH� FLKD]ÕQÕQ� ÕVÕ� VD\DFÕ� ��� Û&¶\H� D\DUODQGÕ��$VHWLN�$VLW� � YH�
)RUPDOLQ�VRO�V\RQODUÕ�X\JXODPDGDQ�KHPHQ�|QFH�KD]ÕUODQGÕ� 
$UDúWÕUPDGD�NXOODQÕODQ�NLP\DVDO�PDGGH, araç ve gereçler Ek-��µGH�VXQXOPXúWXU� 
 

Tablo 3.2. .XOODQÕODQ�NLP\DVDO�PDGGHOHU�YH�'R]ODUÕ 

Kimyasal madde   Dozlar 

Asetik Asit     90 mg/kg 

Formalin  10 mg/kg   
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����$ö5,/,�8<$5$1�8<*8/$0$6, 
3.3.1. Hot-3ODWH��6ÕFDN�3ODND��7HVWL� 
+RW� SODWH� WHVWLQGH� PHWDO� OHYKDVÕ  52 ÛC getirildikten sonra fareler metal levha üzerine 

konulGX� YH� D\QÕ� DQGD� NURQRPHWUH\H� � EDVÕOÕS� KD\YDQÕQ� KDUHNHWOHUL� J|]OHQGL�$UND� D\D÷ÕQÕ�
\DODPD�YH�VÕoUDPD�J|]OHQGL÷inde kronometre  durduruldu��ùHNLO������� 

ùHNLO������7HUPDO�ÕVÕ�X\JXODPDVÕQGD�NXOODQÕODQ��FLKD]ÕQ�UHVPL��� 

 

3.3.2. Asetik Asit (Writhing) Testi 

AsHWLN�DVLW�WHVWLQGH�����PO�NJ�GR]GD�����¶OÕN��$VHWLN�$VLW�L�S��HQMHNVL\RQX�\DSÕODQ�IDUHOHU��
��[��[��� FP� HEDWODUÕQGD� ELU� NXWX� LoHULVLQH� NRQXOGX�� Bu kutu içerisinde 15 dakikada 

NDUDNWHULVWLN�DEGRPLQDO��E�N�OPH�KDUHNHWOHUL��VD\ÕOGÕ������� 
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3.3.3.Formalin Testi 

)RUPDOLQ� WHVWLQGH�� D\DNODUÕ� �]HULQH� �����PO�NJ� GR]GD� � ��� �¶OLN� )RUPDOLQ� V�F� HQMHNVL\RQ�
\DSÕODQ� VÕoDQODU�� ��[��[��� FP� HEDWODUÕQGD� ELU� NXWX� LoHULVLQH� NRQXOGX��%X� NXWX� LoHULVLQGH�
D\DN�oHNPH�YH�\DODPD�KDUHNHWOHUL�VD\ÕOGÕ����������%X�oDOÕúPDGD�)RUPDOLQ�WHVWL��0 dakikada 

iki faz olarak incelendi. Birinci faz (erken faz) 0-���GDNLND�DUDVÕ��øNLQFL�ID]��JHo�ID]��LVH���-

���GDNLND�RODUDN�DOÕQGÕ������� 
����'$95$1,ù�3$5$0(75(/(5ø1ø1�*g=/(10(6ø 
������$oÕN�$ODQ�7HVWL� 
dDOÕúPDGD� � IDUH� LoLQ� ��[��[��FP� HEDWODUÕQGD� NDUH� úHNOinde saydam olmayan beyaz 

SOHNVLJODV¶WDQ� \DSÕOPÕú�� �VW�� DoÕN�� ]HPLQ� VL\DK� oL]JLOHUOH��� HúLW� NDUH\H�E|O�QP�ú� ���������
$oÕN�$ODQ�WHVW�G�]HQH÷L�NXOODQÕOGÕ��ùHNLO������ 

 

ùHNLO������)DUHOHUGH�GDYUDQÕú�SDUDPHWUHOHULQLQ�J|]OHQGL÷L�$oÕN�DODQ�WHVW�G�]HQH÷L 

6ÕoDQ� LoLQ� ]HPLQL� ��� HúLW� NDUH\H� E|O�QP�ú�� ���[���[��� FP� HEDWODUÕQGD� KD]ÕUODQPÕú (95) 

$oÕN�DODQ�WHVW�G�]HQH÷L�NXOODQÕOGÕ��ùekil 3.3). 
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ùHNLO������6ÕoDQODUGD�GDYUDQÕú�SDUDPHWUHOHULQLQ�J|]OHQGL÷L�$oÕN�DODQ�WHVW�G�]HQH÷L 

Deney hayvaQODUÕ� $oÕN� DODQ� WHVW� G�]HQH÷LQH� KHS� D\QÕ� N|úHGHQ� \DYDúoD� EÕUDNÕOGÕ�� %Hú�
GDNLNDOÕN� WHVW� V�UHVL� LoLQGH� GHQH\� KD\YDQODUÕQÕQ� ORNRPRWRU� DNWLYLWHVL�� oHYUH\L� NHúIHWPH�
daYUDQÕúÕ�YH�RWRQRP�IRQNVL\RQODUÕ�GH÷HUOHQGLULOGL��dL]JL�JHoPH�VD\ÕVÕ��Ookomotor aktivite, 

arka ekstremiteleri üzerinde \�NVHOPH��oHYUH\L�NHúIHWPH�GDYUDQÕúÕ��NDúÕQPD�YH�GHIHNDV\RQ�
VD\ÕVÕ;�RWRQRP�IRQNVL\RQODUÕQ�J|VWHUJHVL�RODUDN�GH÷HUOHQGLULOGL��dL]JL� JHoPH�VD\ÕVÕ�GHQH\�
KD\YDQÕQÕQ�G|UW�HNVWUHPLWHVL�LOH�ELU�NDUHGHQ�GL÷HULQH�JHoPHVL�úHNOLQGH�WDQÕPODQGÕ�(85,96). 

$oÕN�alan�WHVW�G�]HQH÷L�KHU�GHQHPH�VRQXQda % 20’lik alkol ile silindi. 

������<h.6(/7ø/0øù�7-/$%ø5(17�7(67ø 
)DUH� LoLQ� \HUGHQ� \�NVHNOL÷L� ����� FP� RODQ�� NROODU� 30x5 cm� ER\XQGD�� �� NHQDUÕ� ��� FP�
yükseklikte duvar ile NDSDOÕ� RODQ�� GLN� NROXQ� ED÷OÕ� ROGX÷X� NROODU� ����� FP� \�NVHNOL÷LQGH�
GXYDUODUOD�oHYULOL�SOHNVLJODVWDQ�\DSÕOPÕú��ùHNLO������<�NVHOWLOPLú�7-ODELUHQW�NXOODQÕOGÕ������ 
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ùHNLO������)DUHOHUGH�GDYUDQÕúÕQ�GH÷HUOHQGLULOGL÷L�<�NVHOWLOPLú�7-/DELUHQW�WHVW�G�]HQH÷L 

6ÕoDQ�için yerdHQ�\�NVHNOL÷L����FP�RODQ��NROODUÕ��50x12 cm boyunda, kollardan birisi 40 cm 

\�NVHNOL÷LQGH�ELU�GXYDU� LOH�NDSDWÕOPÕú�ROXS��DoÕN�NROODU���FP�\�NVHNOL÷LQGH�SOHNsiglas ile 

oHYULOL��úHNLO������<�NVHOWLOPLú�7-ODELUHQW�NXOODQÕOGÕ��������� 

 

ùHNLO������6ÕoDQODUGD�GDYUDQÕúÕQ�GH÷HUOHQGLULOGL÷L�<�NVHOWLOPLú�7-/DELUHQW�WHVW�G�]HQH÷L 
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'�]HQH÷LQ�NDSDOÕ�NROXQXQ�GLVWDO�NÕVPÕQD�DoÕN�NROD�G|Q�N�úHNLOGH�NRQXODQ�KD\YDQÕQ���SDWLVL�
ile bu kolu terk etmesi için geçen� WRSODP� V�UH� ED]DO� oÕNPD� V�UHVL� RODUDN� DOÕQGÕ�� %X�
uygulama 30 sn arayla iki kez dDKD� WHNUDUODQGÕ��ùDUWOÕ�NRUNX\X�\D�GD�|÷UHQLOPLú�NRUNX\X�
\DQVÕWDQ�NDSDOÕ�NROGDQ�oÕNPD�V�UHOHUL�VDNÕQPD���YH�VDNÕQPD���V�UHOHUL�RODUDN�DGODQGÕUÕOGÕ��
6DNÕQPD� �� GHQHPHVLQGen ��VQ� VRQUD� GHQH\� G�]HQH÷LQLQ� VD÷� DoÕN� NROXQXQ� GLVWDO� VRQXQD�
kRQXODQ� GHQH\� KD\YDQÕQÕQ� EX� NROX� G|UW� SDWLVL� LOH� WHUN� HWPHVL� LoLQ� JHUHNHQ� WRSODP� V�UH�
ND\GHGLOGL��ùDUWVÕ]�NRUNX\X�\DQVÕWDQ�DoÕN�NROX�WHUN etme süresi NDoPD�V�UHVL�RODUDN�DOÕQGÕ. 
'HQH\�KD\YDQÕ�EX�GHQHPHOHU�VÕUDVÕQGD�NDSDOÕ�NROGDQ�oÕNPD]�YH\D�DoÕN�NROX� WHUN etmezse 

GHQH\�����VQ�VRQUD�VRQODQGÕUÕOGÕ��<�NVHOWLOPLú�7-/DELUHQW�KHU�GHQHPH�VRQUDVÕQGD����¶OLN�
alkol ile silindi.  

�����'(1(<6(/�øù/(0/(5 

+D\YDQ�RGDVÕQGDQ�DOÕQDQ�IDUHOHU�YH�VÕoDQODU�GHQH\H�EDúODPDGDQ�|QFH�ODERUDWXDU�RUWDPÕQGD�
\DUÕP� VDDW� EHNOHWLOHUHN� ODERUDWXDU� RUWDPÕQD� DOÕúPDODUÕ� VD÷ODQGÕ� YH� GDKD� VRQUD� WHVWOHU�
X\JXODQGÕ� 
%�W�Q� GHQH\� JUXSODUÕ� GDYUDQÕú� SDUDPHWUHOHULQL� EHOLUOHPHN� �/RNRPRWRU� DNWLYLWH�� NHúLI�
KDUHNHWL�� NDoÕQPD� YH� GÕúNÕODPD� VD\ÕVÕ�� ED]DO� GH÷HU�� VDNÕQPD�� NDoPD� V�UHOHUL�� LoLQ� NHQGL�
HEDWODUÕQD�J|UH�KD]ÕUODQPÕú�$oÕN�DODQ�YH�<�NVHOWLOPLú�7-ODELUHQW�G�]HQHNOHULQH�DOÕQGÕ��'DKD�
VRQUD�D÷UÕOÕ�X\DUDQ�X\JXODPDVÕ�LoLQ����DGHW�IDUH�+RW�3ODWH�WHVWLQH������DGHW�IDUH�$VHWLN�$VLW��
X\JXODPDVÕ�YH����DGHW�VÕoDQ�)RUPDOLQ�WHVWLQH�WDEL�WXWXOGX��%X�WHVWOHUGHQ�VRQUD�E�W�Q�Geney 

KD\YDQODUÕ�WHNUDU�$oÕN�DODQ�YH�<�NVHOWLOPLú�7-ODELUHQW�G�]HQHNOHULQH�DOÕQGÕ� 
 �����ø67$7ø67ø.6(/�$1$/ø= 

*UXSODUÕQ� WHNUDUODQDQ� |Oo�POHUL� DUDVÕQGD� NÕ\DVODPD� \DSPDN� LoLQ� D÷UÕOÕ� X\DUDQ� |QFHVL� YH�
VRQUDVÕQGDNL� $oÕN� DODQ� SDUDPHWUHOHULQLQ� NDUúÕODúWÕUÕOGÕ÷Õ� :Lllcoxon testi, cinsiyet 

NDUúÕODúWÕUÕOPDVÕ�LoLQ�0DQQ-Whitney-8��D÷UÕOÕ�X\DUDQ�|QFHVL�YH�VRQUDVÕQGDNL�\�NVHOWLOPLú�7-

ODELUHQW� SDUDPHWUHOHULQLQ� NDUúÕODúWÕUÕOPDVÕ� LoLQ� HúOHúWLULOPLú� W-WHVWL�� FLQVL\HW� NDUúÕODúWÕUPDVÕ�
LoLQ�HúOHúWLULOPHPLú�W-WHVWOHUL��X\JXODQGÕ�� 
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4. BULGULAR 

%X� oDOÕúPDGD�+RW� SODWH��$VHWLN� DVLW� �� )RUPDOLQ� X\JXODPDVÕ\OD� ROXúWXUXODQ� ID]LN� YH� WRQLN�
D÷UÕ\D� GLúL� YH� HUNHN� GHQH\� KD\YDQODUÕQÕQ� YHUGL÷L� FHYDSODU� LQFHOHQPLú�� � $oÕN� DODQ� YH�
<�NVHOWLOPLú� 7-ODELUHQW� G�]HQHNOHULQGH� GDYUDQÕú� SDUDPHWUHOHULQH� EDNÕOPÕú�� YHULOHU� �� JUXS�
DOWÕQGD�WRSODQPÕúWÕU� 
�����+27�3/$7(�7(67ø�9(�'$95$1,ù�3$5$0(75(/(5ø 
$oÕN� $ODQ� GH÷HUOHUL : +RW� SODWH� X\JXODPDVÕ� |QFH� YH� VRQUDVÕ� $oÕN� $ODQ� G�]HQH÷L�
SDUDPHWUHOHUL�� oL]JL� JHoPH�� \�NVHOPH�� NDúÕQPD� YH� GHIHNDV\RQ� VD\ÕODUÕQÕQ� � � RUWDODPD ve 

standart hata�GH÷HUOHUL��7DEOR�����������YH�ùHNLO�����GH�VXQXOPXúWXU� 
'LúL�YH�HUNHN�IDUHOHU�NDUúÕODúWÕUÕOGÕ÷ÕQGD��\�NVHOPH��NDúÕQPD�YH�GHIHNDV\RQ�VD\ÕODUÕ�ELUELULQH�
oRN� \DNÕQ� EXOXQPXú�� oL]JL� JHoPH� VD\ÕVÕ� GLúLOHUde daha fazla gözlenmiúWLU�� $QFDN� E�W�Q�
dH÷HUOHU�� +RW� SODWH� X\JXODPDVÕ� |QFHVL� YH� VRQUDVÕQGD� FLQVL\HWH� J|UH� NDUúÕODúWÕUÕOGÕ÷ÕQGD�
iVWDWLVWLNVHO�RODUDN�IDUNOÕ�EXOXQPDPÕúWÕU��p>0,05). 

Hot plate u\JXODPDVÕ� |QFHVL� YH� VRQUDVÕQGD� GLúL� YH� HUNHN� IDUHOHULQ� NDúÕQPD� VD\ÕVÕQGD� DUWÕú��
GL÷HU� SDUDPHWUHOHULQde azaOPD� J|]OHQPLúWLU�� +RW� SODWH� X\JXODPDVÕ� VRQUDVÕ� oL]JL� JHoPH��
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yükselme vH�GHIHNDV\RQ�VD\ÕVÕQGD�J|U�OHQ�D]DOPD�LstatistiksHO�RODUDN�DQODPOÕ�EXOXQPXúWXU��S�
< 0,05). 

Tablo 4.1.�+RW� SODWH� X\JXODPDVÕ� |QFHVL� YH� VRQUDVÕQGD�$oÕN�$ODQ� SDUDPHWUHOHULQLQ� RUWDODma ve 
staQGDW�KDWD�GH÷HUOHULQLQ GLúL�YH�HUNHN�IDUHOHUGH�NDUúÕODúWÕUÕOPDVÕ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Tablo 4.2.�'LúL�YH�HUNHN�IDUHOHUGH�$oÕN�$ODQ� parametrelerinin ortalama ve standart hata 
GH÷HUOHULQLQ�+RW�SODWH��|QFH�YH�VRQUDVÕ��NDUúÕODúWÕUÕOPDVÕ� 

$d,.�$/$1�3$5$0(75(/(5ø 
6D\Õ���GDN� Hot Plate Öncesi Hot Plate 

SonraVÕ 
Z P 

Çizgi geçme 37,5±18,9 11,6±9,04 -2,805 0,005 

Yükselme 24,7±13,0 5,4±4,5 -2,703 0,007 

.DúÕQPD 2,6±2,1 4,6±2,7 -1,589 0,112 

'Lú
i f

ar
e 

(n
=

10
) 

Defekasyon 3,9±2,7 0,1±*,3 -2,673 0,008 

Çizgi geçme 28,8±6,4 8,9±2,3 -2,810 0,005 

Yükselme 26,9±8,1 5,0±3,6 -2,805 0,005 

.DúÕQPD 2,6±2,2 4,8±3,3 -1,253 0,210 

E
rk

ek
 f

ar
e 

 

(n
=

10
) 

Defekasyon 2,9±2,1 0,0±0,0 -2,816 0,005 

$d,.�$/$1�3$5$0(75(/(5ø 
6D\Õ��GDN� 'Lúi fare (n=10) Erkek fare (n=10)  Z P 

Çizgi geçme 37,5±18,9 28,8±6,4 -1,402 0,161 

Yükselme 24,7±13,0 26,9±8,1 -0,152 0,880 

.DúÕQma 2,6±2,1 2,6±2,2 -0,039 0,969 H
ot

   
P

la
te

 

Ö
n

ce
si

 

Defekasyon 3,9±2,7 2,9±2,1 -0,920 0,358 

Çizgi geçme 11,6±9,04 8,9±2,3 -0,114 0,909 

Yükselme 5,4±4,5 5,0±3,6 -0,000 1,000 

.DúÕQPD 4,6±2,7 4,8±3,3 -0,114 0,909 

H
ot

  P
la

te
 

S
on

ra
 

Defekasyon 0,1±0,3 0,0±0,0 -1,000 0,317 
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ùHNLO������+RW�SODWH�X\JXODPDVÕ�|QFH�YH�VRQUDVÕQGD�$oÕN�$ODQ�SDUDPHWUHOHULQLQ�GLúL�YH�HUNHN�IDUHOHUGH��
NDUúÕODúWÕUÕOPDVÕ� 
HPÖD:Hot Plate öQFHVL�GLúLOHU, HPÖE: Hot Plate öncesi erkekler, HPSD: +RW�3ODWH�VRQUDVÕ�GLúLOHU����
+36(�+RW�3ODWH�VRQUDVÕ�HUNHNOHU 

�|QFHVLQGHQ�IDUNOÕ��S�������������HUNHN�ELUH\OHUGHQ�IDUNOÕ��S����������� 

 

<�NVHOWLOPLú�7-/DELUHQW�GH÷HUOHUL��+RW�SODWH�X\JXODPDVÕ�|QFH�YH�VRQUDVÕ�<�NVHOWLOPLú�7- 

ODELUHQW� G�]HQH÷L� SDUDPHWUHOHUL� �� ED]DO� GH÷HU�� VDNÕQPD� ��� VDNÕQPD� ��� NDoPD� V�UHOHULQLQ��
RUWDODPD�YH�VWDQGDUW�VDSPD�GH÷HUOHUL�7DEOR������7DEOR�����YH�ùHNLO����¶�GH�VXQXOPXúWXU�� 
'LúL� YH� HUNHN� IDUHOHU� NDUúÕODúWÕUÕOGÕ÷ÕQGD�� GLúLOHULQ� ED]DO� GH÷HU�� VDNÕQPD� ��� VDNÕQPD� ��
V�UHOHUL�HUNHN�IDUHOHUH�J|UH�GDKD�X]XQ�NDoPD�V�UHOHUL�LVH�GDKD�NÕVD�J|]OHQPLúWLU��+RW�SODWH�
X\JXODPDVÕ� |QFHVLQGH� GLúL� IDUHOHUGH� VDNÕQPD� �� YH� NDoPD� V�UHOHUL� VRQUDVÕQGD� VDNÕQPD� ��
V�UHVL�DQODPOÕ�RODUDN�HUNHNOHUGHQ�GDKD�X]XQ�EXOXQPXúWXU��S������� 
+RW�SODWH�X\JXODPDVÕ� VRQUDVÕ�GLúL�YH�HUNHN� IDUHOHUGH�E�W�Q�V�UHOHUGH�X]DPD�J|]OHQPLúWLU��
.DoPD� V�UHVL� KDULo� GL÷HU� E�W�Q� SDUDPHWUHOHUGH� J|]OHQHQ� X]DPD� GLúL� YH� HUNHN� IDUHOHUGH�
øVWDWLVWLNVHO�RODUDN�DQODPOÕ�EXOXQPXúWXU��S������� 
 

$d,.�$/$1�7(67�6218d/$5,
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Tablo 4.3. HRW�3ODWH��X\JXODPDVÕ�|QFH�YH�VRQUDVÕQGD�\�NVHOWLOPLú�7-labirent parametrelerinin ortalama 
YH�VWDQGDUW�VDSPD�GH÷HUOHULQLQ�GLúL�YH�HUNHN�IDUHOHUGH��NDUúÕODúWÕUÕOPDVÕ 

<h.6(/7ø/0øù�7-/$%ø5(17�3$5$0(75(/(5ø 
Süre(sn) 'Lúi fare (n=10) Erkek fare (n=10) F P 

%D]DO�GH÷HU 10,3±3,5 6,6±1,7 2,502 0,131 

6DNÕQPD�� 69,2±38,5 19,7±9,9 8,797 0,008 

6DNÕQPD�� 155,2±42,0 118,7±40,2 0,085 0,773 

H
ot

  P
la

te
 Ö

n
ce

si
 

Ö
n

ce
si

 

Kaçma  173,4±28,6 206,9±39,0 4,259 0,054 

%D]DO�GH÷HU 149,3±42,5 81,0±37,5 1,366 0,258 

6DNÕQPD�� 244,7±36,9 209,5±39,2 0,574 0,458 

6DNÕQPD�� 276, ±23,8 217,0±37,9 5,485 0,031 

H
ot

 P
la

te
�6R

QUD
VÕ 

S
on

ra
 

Kaçma  248,2±26,2 232,4±34,9 1,848 0,191 

 

Tablo 4.4 'LúL�YH�HUNHN�IDUHOHUGH�<�NVHOWLOPLú�7-Labirent  parametrelerinin ortalama ve standart hata 
GH÷HUOHUinin Hot plate�|QFH�YH�VRQUDVÕ�NDUúÕODúWÕUÕOPDVÕ� 

YÜ.6(/7ø/0øù�7-/$%ø5(17�3$5$0(75(/(5ø 
Süre(sn) Hot Plate Öncesi Hot Plate 6RQUDVÕ T p 

%D]DO�GH÷HU 10,3±3,5 149,3±42,5 -3,444 0,007 

6DNÕQPD�� 69,2±38,5 244,7±36,9 -3,881 0,004 

6DNÕQPD 2 155,2±42,0 276,0±23,8 -3,003 0,015 'L
úi f

ar
e 

(n
=

10
) 

Kaçma  173,4±28,6 248,2±26,2 -1,722 0,119 

%D]DO�GH÷HU 6,6±1,7 81,0±37,5 -1,993 0,077 

6DNÕQPD�� 19,7±9,9 209,5±39,2 -5,152 0,001 

6DNÕQPD�� 118,7±40,2 217,0±37,9 -2,576 0,030 

E
rk

ek
 f

ar
e 

(n
=

10
) 

Kaçma  206,9±39,0 232,4±34,9 -0,701 0,501 
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ùHNLO������+RW�3ODWH�X\JXODPDVÕ�|QFH�YH�VRQUDVÕ�GLúL�YH�HUNHN�IDUHOHUGH��<�NVHOWLOPLú�7-Labirent sRQXoODUÕ 
+3g'�+RW�3ODWH�|QFHVL�GLúLOHU,  HPÖE: Hot Plate öncesi erkekler, H36'�+RW�3ODWH�VRQUDVÕ�GLúLOHU, HPSE:Hot 

Plate sRQUDVÕ�HUNHNOHU 

��|QFHVLQGHQ�IDUNOÕ��S�����������HUNHN�ELUH\OHUGHQ�IDUNOÕ��S������������� 

+RW�3ODWH�FLKD]ÕQÕQ�����&¶GHNL��SODNDVÕQD��\HUOHúWLULOHQ�GLúL�YH�HUNHN�IDUHOHULQ�D\DN�oHNPH�
\D�GD�\DODPD�V�UHOHUL�7DEOR����¶WH�VXQXOPXúWXU��'LúL�YH�HUNHN�IDUHOHULQ��ayak yalama ve 

oHNPH�V�UHOHUL�LVWDWLVWLNVHO�RODUDN�IDUNOÕ��EXOXQPDPÕúWÕU��S�!������� 
 

Tablo 4.5 .+RW�3ODWH�FLKD]ÕQGD�GLúL�YH�HUNHN�IDUHOHULQ�RUWDODPD�D\DN�
\DODPD�YH\D�oHNPH�V�UHVL���VWDQGDUW�VDSPD�GH÷HUOHUL� 
 Ayak yalama veya çekme süresi(sn) 

'Lúi fare (n=10) 16,2±0,8 

Erkek fare (n=10) 14,8±0,8 

P 0,919 

F 0,011 
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����$6(7ø.�$6ø7��:5ø7+ø1*��7(67ø�9(�'$95$1,ù�3$5$0(75(/(5ø� 
$oÕN� $ODQ� GH÷HUOHUL : $VHWLN� $VLW� � � X\JXODPDVÕ� |QFH� YH� VRQUDVÕ� $oÕN� $ODQ� G�]HQH÷L�
SDUDPHWUHOHUL�� oL]JL� JHoPH�� \�NVHOPH�� NDúÕQPD� YH� GHIHNDV\RQ� VD\ÕODUÕQÕQ� � � RUWDODPD� YH�
VWDQGDUW�KDWD�GH÷HUOHUL���7DEOR������7DEOR�����YH�ùHNLO����¶�GH�VXQXOPXúWXU� 
'LúL� YH� HUNHN� IDUHOHU� NDUúÕODúWÕUÕOGÕ÷ÕQGD�� $VHWLN� $VLW� X\JXODPDVÕ� |QFH� YH� VRQUDVÕ�
øVWDWLVWLNVHO�RODUDN�IDUNOÕ�EXOXQPDPÕúWÕU��p>0,05). 

Asetik AVLW� X\JXODPDVÕQGDQ� sonra GLúL� YH� HUNHN� IDUHOHULQ� $oÕN�$ODQ� GH÷HUOHULQGH� |QFHVLQH�
J|UH� DQODPOÕ� GHUHFHGH� D]DOPD� J|]OHQPLúWLU�� +HU� LNL� FLQVL\HWWH� GH� J|]OHQHQ� EX� D]DOPDODU�
øVWDWLVWLNVHO�RODUDN�DQODPOÕ�EXOXQPXúWXU��p<0,05). 

 

Tablo 4.6.�$VHWLN�$VLW�X\JXODPDVÕ�|QFH�YH�VRQUDVÕQGD�$oÕN�$ODQ�SDUDPHWUHOHULQLQ�RUWDODPD�YH�VWDQGDUW�VDSPD�
GH÷HUOHULQLQ�GLúL�YH�HUNHN�IDUHOHUGH�NDUúÕODúWÕUÕOPDVÕ 

$d,.�$/$1�3$5$0(75(/(5ø 
6D\Õ��GDN� 'Lúi fare (n=10) Erkek fare (n=10) Z P 

Çizgi geçme 29,7±12,3 24,8±14,2 -0,909 0,363 

Yükselme 24,5±13,6 24,6±11,4 -0,341 0,733 

.DúÕQPD 3,2±2,8 4,5±3,4 -1,122 0,262 

A
se

ti
k 

A
si

t 
Ö

n
ce

si
 

Defekasyon 3,8±1,5 3,8±1,2 -0,039 0,969 

Çizgi geçme 4,4±2,5 4,1±3,7 -0,380 0,704 

Yükselme 0,6±1,5 0,5±1,5 -0,548 0,584 

.DúÕQPD 0,8±1,6 1,2±1,6 -0,770 0,441 

A
se

ti
k 

A
si

t 
6R

QUD
VÕ 

Defekasyon 0,0±0,0 0,4±1,2 -1,000 0,317 
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Tablo 4.7. 'LúL�YH�HUNHN�IDUHOHUGH�$oÕN�$ODQ��SDUDPHWUHOHULQLQ�ortalama ve standart hata 
GH÷HUOHULQLQ $VHWLN�$VLW��|QFH�YH�VRQUDVÕ�NDUúÕODúWÕUÕOPDVÕ� 

$d,.�$/$1�3$5$0(75(/(5ø 
6D\Õ��GDN� Asetik Asit Öncesi Asetik Asit 6RQUDVÕ Z P 

Çizgi geçme 29,7±12,3 4,4±2,5 -2,805 0,005 

Yükselme 24,5±13,6 0,6±1,5 -2,805 0,005 

.DúÕQPD 3,2±2,8 0,8±1,6 -2,102 0,036 'L
úi f

ar
e 

(n
=

10
) 

Defekasyon 3,8±1,5 0,0±0,0 -2,820 0,005 

Çizgi geçme 24,8±14,2 4,1±3,7 -2,805 0,005 

Yükselme 24,6±11,4 0,5±1,5 -2,803 0,005 

.DúÕQPD 4,5±3,4 1,2±1,6 -2,316 0,021 

E
rk

ek
 f

ar
e 

(n
=

10
) 

Defekasyon 3,8±1,2 0,4±1,2 -2,823 0,005 

 

 

 

 

 

 

 

 

 

ùHNLO������$VHWLN�$VLW�LOH�D÷UÕ�ROXúWXUXODQ�GLúL�YH�HUNHN�IDUHOHUGH�$oÕN�$ODQ�WHVWL�VRQXoODUÕ 
$$g'�$VHWLN�$VLW��|QFHVL�GLúLOHU� AAÖE:Asetik Asit öncesi erkekler,�$$6'�$VHWLN�$VLW��VRQUDVÕ�GLúLOHU� 
AASE:Asetik DVLW�VRQUDVÕ�HUNHNOHU 

�|QFHVLQGHQ�IDUNOÕ���S��������������HUNHN�ELUH\OHUGHQ�IDUNOÕ�S���������� 

 

�
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<�NVHOWLOPLú�7-/DELUHQW�GH÷HUOHUL���$VHWLN�$VLW��X\JXODPDVÕ�|QFH�YH�VRQUDVÕ�<�NVHOWLOPLú�
T-/DELUHQW� G�]HQH÷L� SDUDPHWUHOHUL�� ED]DO�� VDNÕQPD��� VDNÕQPD� �� YH� � NDoPD� V�UHOHULQLQ�
RUWDODPD��YH�VWDQGDUW�KDWD�GH÷HUOHUL�7DEOR������7DEOR�����YH�ùHNLO����¶GH�VXQXOPXúWXU� 
'LúL� YH� HUNHN� IDUHOHU� NDUúÕODúWÕUÕOGÕ÷ÕQGD�� GLúLOHULQ� ED]DO� GH÷HU�� VDNÕQPD� ��� VDNÕQPD� �� YH�
NDoPD� V�UHOHUL� HUNHN� IDUHOHUH� J|UH� GDKD� X]XQ� J|]OHQPLúWLU�� � $VHWLN� $VLW� X\JXODPDVÕ�
|QFHVLQGH�GLúL�YH�HUNHN�IDUHOHUGH�øVWDWLVWLNVHO�RODUDN�DQODPOÕ�EXOXQPDPÕúWÕU��S!�������$÷UÕOÕ�
X\DUDQ�VRQUDVÕQGD�GLúL�IDUHOHU�VDNÕQPD���YH�NDoPD�V�UHOHUL�HUNHN�IDUHOHUGHQ�DQODPOÕ�RODUDN�
GDKD�X]XQ�EXOXQPXúWXU��S������� 
'LúL� YH� HUNHN� IDUHOHUGH� E�W�Q� V�UHOHU� GH� X]DPD� J|]OHQPLúWLU�� 'LúL� IDUHOHUGH� $VHWLN� $VLW�
X\JXODPDVÕ�|QFHVLQGH�E�W�Q�GH÷HUOHUGH��D÷UÕOÕ�X\DUDQ�VRQUDVÕQGD�HUNHN�IDUHOHUGH�VDNÕQPD���
YH�NDoPD�V�UHOHUL�øVWDWLVWLNVHO�RODUDN�DQODPOÕ�EXOXQPXúWXU��S������� 
Tablo 4.8.�$VHWLN�$VLW��X\JXODPDVÕ�|QFH�YH�VRQUDVÕQGD�\�NVHOWLOPLú�7-labirent parametrelerinin ortalama ve 
VWDQGDUW�VDSPD�GH÷HUOHULQLQ�GLúL�YH�HUNHN�IDUHOHUGH��NDUúÕODúWÕUÕOPDVÕ 

<h.6(/7ø/0øù�7-/$%ø5(17�3$5(0(75(/(5ø 
 'Lúi fare (n=10) Erkek fare (n=10) F P 

%D]DO�GH÷HU 22,3±5,9 13,2±2,0 2,811 0,111 

6DNÕQPD�� 119,2±40,1 122,3±43,3 0,347 0,563 

6DNÕQPD�� 204,1±37,2 189,1±40,2 0,521 0,480 

A
se

ti
k 

A
si

t 
Ö

n
ce

si
 

Kaçma  197,2±34,0 182,5±33,9 0,001 0,982 

%D]DO�GH÷HU 230,4±33,3 147,3±42,3 3,027 0,099 

6DNÕQPD�� 276,8±23,2 294,0±6,0 2,608 0,124 

6DNÕQPD�� 293,8±6,2 244,2±31,5 13,147 0,002 

A
se

ti
k 

A
si

t 
S
RQ

UDV
Õ 

Kaçma  285,8±9,8 244,2±30,4 11,200 0,004 
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Tablo 4.9 DiúL�YH�HUNHN�IDUHOHUGH�$oÕk Alan �SDUDPHWUHOHULQLQ�RUWDODPD�YH�VWDQGDUW�KDWD�GH÷HUOHULQLQ�$VHWLN�
$VLW��|QFH�YH�VRQUDVÕ�NDUúÕODúWÕUÕOPDVÕ� 

<h.6(/7ø/0øù�7-/$%ø5(17�3$5(0(75(/(5ø 
 Asetik Asit Öncesi $VHWLN�$VLW�6RQUDVÕ T p 

%D]DO�GH÷HU 22,3±5,9 230,4±33,3 -6,565 0,001 

6DNÕQPD�� 119,2±40,1 276,8±23,2 -3,893 0,004 

6DNÕQPD�� 204,1±37,2 293,8±6,2 -2,437 0,038 'L
úi f

ar
e 

(n
=

10
) 

Kaçma  197,2±34,0 285,8±9,8 -2,508 0,033 

%D]DO�GH÷HU 13,2±2,0 147,3±42,3 -3,223 0,010 

6DNÕQPD�� 122,3±43,3 294,0±6,0 -4,026 0,003 

6DNÕQPD�� 189,1±40,2 244,2±31,5 -1,118 0,293 

E
rk

ek
 f

ar
e 

(n
=

10
) 

Kaçma  182,5±33,9 244,2±30,4 -1,628 0,138 
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ùHNLO�����$VHWLN�$VLW��|QFHVL�YH�VRQUDVÕ��GLúL�YH�HUNHN�IDUHOHULQ��<�NVHOWLOPLú�7-/DELUHQW�G�]HQH÷LQGH�ED]DO��
VDNÕQma ve kaçma süreleri 

AAÖD: AVHWLN�$VLW��|QFHVL�GLúLOHU� AAÖE: Asetik Asit öncesi erkekler, AASD: $VHWLN�$VLW�VRQUDVÕ�GLúLOHU� 
AASE: $VHWLN�$VLW�VRQUDVÕ�HUNHNOHU 

�|QFHVLQGHQ�IDUNOÕ�S������������HUNHN�ELUH\OHUGHQ�IDUNOÕ�S����������� 
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$VHWLN� $VLW� X\JXODPDVÕQGD� J|]OHQHQ� GDYUDQÕúODUGD� E�W�Q� SDUDPHWUHOHU� ELUELULQH� \DNÕQ�
EXOXQPXúWXU� �7DEOR� �������'LúL� IDUHOHULQ� NÕYUDQPD� VD\ÕVÕ� HUNHN� IDUHOHUGHQ� DQODPOÕ� RODUDN�
ID]OD� EXOXQPXúWXU� �3�������� øON� X]DPD� YH� LON� NÕYUDQPD� V�UHVL� GLúL� IDUHOHUGH� HUNHN�
farelerden daha önce gözlHQPLú��EX�IDUNODU�GD�LON�\DODPD�V�UHVL�øVWDWLVWLNVHO�RODUDN�DQODPOÕ�
EXOXQPXúWXU��S������� 
Tablo 4.10.�$VHWLN�$VLW��X\JXODPDVÕ�LOH����GDNLNDGD�J|]OHQHQ�GDYUDQÕúODUÕQ�RUWDODPD�YH�VWDQGDUW�VDSPD�
GH÷HUOHUL 

$6(7ø.�$6ø7�3$5$0(75(/(5ø 

 'Lúi fare (n=10) Erkek fare (n=10) F P 

.ÕYUDQPD�VD\ÕVÕ� 83,5±6,2 49,8±4,4 6,018 0,025 

8]DPD�VD\ÕVÕ 17,0±2,5 14,2±2,0 0,830  0,374 

<�NVHOPH�VD\ÕVÕ 5,3±1,2 9,6±1,2 0,087 0,771 

.ÕYUDQPD�VRQX�\DODPD�VD\ÕVÕ 4,3±1,0 4,5±0,6 8,532 0,090 

(QMHNVL\RQ�\HULQL�\DODPD�VD\ÕVÕ 14,6±2,0 12,7±1,6 0,241 0,629 

øON�.ÕYUDQPD�V�UHVL��VQ� 208,4±19,2 320,7±29,2 1,046 0,320 

øON�8]DPD�V�UHVL��VQ� 245,2±19,3 362,4±48,6 4,051 0,059 

øON�<DODPD�V�UHVL�VQ� 126,1±24,4 273,5±56,2 4,386 0,050 

 

����)250$/ø1�7(67ø�9(�'$95$1,ù�3$5$0(75(/(5ø 
$oÕN� $ODQ� GH÷HUOHUL : )RUPDOLQ� WHVWL� X\JXODPDVÕ� |QFH� YH� VRQUDVÕQGDNL� $oÕN� $ODQ�
G�]HQH÷LQGHNL�SDUDPHWUHOHUL��oL]JL�JHoPH��\�NVHOPH��NDúÕQPD�YH�GHIHNDV\RQ��RUWDODPD�YH�
standart sapma dH÷HUOHUL���7DEOR�������7DEOR������YH�ùHNLO����¶WH�VXQXOPXúWXU�� 
'LúL� VÕoDQODUGD� D÷UÕOÕ� X\DUDQ� öncesi� YH� VRQUDVÕQGD� E�W�Q� SDUDPHWUHOHUin erkek� VÕoDQODUGDQ�
GDKD�ID]OD�ROGX÷X�J|]OHQPLúWLU��)RUPDOLQ�X\JXODPDVÕ�|QFHVLQGH�GLúL�VÕoDQODUÕQ�NDúÕQPD�VD\ÕVÕ 
HUNHN�VÕoDQODUGDQ�DQODPOÕ�RODUDN�IDUNOÕ�EXOXQPXúWXU��S��������VRQUDVÕQGD�IDUNOÕ�EXOXQPDPÕúWÕU�
(p>0,05). 



 45 

)RUPDOLQ�X\JXODPDVÕ�VRQUDVÕ�E�W�Q�SDUDPHWUHOHUGH�GLúL�YH�HUNHN�VÕoDQODUGD�DQODPOÕ�GHUHFHGH�
D]DOPD�J|]OHQPLúWLU��.DúÕQPD�VD\ÕVÕ�KDULo�GL÷HU�E�W�Q�SDUametreler�GLúL�ve HUNHN�VÕoDQODUGD�
øVWDWLVWLNVHO�RODUDN�DQODPOÕ�EXOXQPXúWXU��p<0,05). 

Tablo 4.11. Formalin X\JXODPDVÕ�|QFH�YH�VRQUDVÕQGD�$oÕN�$ODQ�SDUDPHWUHOHULQLQ�RUWDODPD�YH�VWDQGDUW�VDSPD�
GH÷HUOHULQLQ�GLúL�YH�HUNHN�VÕoDQODUGD�NDUúÕODúWÕUÕOPDVÕ 

$d,.�$/$1�3$5$0(75(/(5ø 
6D\Õ��GDN� 'LúL�VÕoDQ��Q ��� (UNHN�VÕoDQ�(n=10) Z P 

Çizgi geçme 39,1±22,5 29,5±18,7 -1,172 0,241 

Yükselme 33,3±12,6 30,2±13,8 -0,605 0,545 

.DúÕQPD 4,3±1,05 2,8±1,03 -2,601 0,009 

F
or

m
al

in
 T

es
ti

 Ö
n

ce
si

 

Defekasyon 6,7±2,8 5,8±2,8 -0,464 0,643 

Çizgi geçme 10,5±7,3 8,6±10,7 -1,102 0,270 

Yükselme 7,3±5,5 6,2±3,9 -0,648 0,517 

.DúÕQPD 3,6±2,5 3,2±2,8 -0,267 0,789 

F
or

m
al

in
 T

es
ti

 S
on

ra
 

Defekasyon 0,9±1,4 1,2±1,3 -0,498 0,618 

Tablo 4.12. DLúL�YH�HUNHN�VÕoDQODUGD�$oÕN�$ODQ�SDUDPHWUHOHULQLQ�RUWDODPD�YH�VWDQGDUW�KDWD�GH÷HUOHULQLQ�
)RUPDOLQ�WHVWL�|QFH�YH�VRQUDVÕ�NDUúÕODúWÕUÕOPDVÕ� 

AÇIK ALAN PARAM(75(/(5ø 
6D\Õ��GDN� Formalin Testi Öncesi Formalin Testi 6RQUDVÕ Z P 

Çizgi geçme 39,1±22,5 10,5±7,3 -2,497 0,013 

Yükselme 33,3±12,6 7,3±5,5 -2,803 0,005 

.DúÕQPD 4,3±1,05 3,6±2,5 -0,632 0,527 'Lú
L�VÕ

oDQ
��Q

 �
�� 

Defekasyon 6,7±2,8 0,9±1,4 -2,809 0,005 

Çizgi geçme 29,5±18,7 8,6±10,7 -2,805 0,005 

Yükselme 30,2±13,8 6,2±3,9 -2,805 0,005 

.DúÕQPD 2,8±1,03 3,2±2,8 -0,256 0,798 

(U
NHN

�VÕo
DQ
�(n

=
10

) 

Defekasyon 5,8±2,8 1,2±1,3 -2,616 0,009 
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$d,.�$/$1�7(67ø�6218d/$5,
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��
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/$
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ö(
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D\
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�GD
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�

 

ùHNLO������)RUPDOLQOH�D÷UÕ�ROXúturuODQ�GLúL�YH�HUNHN�IDUHOHUGH�$oÕN�$ODQ�WHVW�VRQXoODUÕ 
 

)7g'�)RUPDOLQ�|QFHVL�GLúLOHU, FTÖE:Formalin öncesi erkekler, F76'�)RUPDOLQ�VRQUDVÕ�GLúLOHU, 
FTSE:Formalin VRQUDVÕ�HUNHNOHU 

�|QFHVLQGHQ�IDUNOÕ��S������������HUNHN�ELUH\OHUGHQ�IDUNOÕ�S������������   
 

YükVHOWLOPLú�7–/DELUHQW�GH÷HUOHUL���)RUPDOLQ�X\JXODPDVÕ� �|QFH�YH�VRQUDVÕ�<�NVHOWLOPLú�
T-/DELUHQW�G�]HQH÷L�SDUDPHWUHOHUL��ED]DO�GH÷HU�� VDNÕQPD���� VDNÕQPD����NDoPD�V�UHOHULQLQ��
RUWDODPD�YH�VWDQGDUW�VDSPD�GH÷HUOHUL�7DEOR�������7DEOR������YH�ùHNLO����¶GD�VXQXOPXútur. 

'LúL� VÕoDQODUÕQ�)RUPDOLQ�X\JXODPDVÕ� |QFHVL� ED]DO� GH÷HU�� VDNÕQPD���� VDNÕQPD���YH�NDoPD�
V�UHOHUL� HUNHN� VÕoDQODUGDQ� GDKD� X]XQ� EXOXQPXúWXU�� VRQUDVÕQGD� E�W�Q� SDUDPHWUHOHU� HUNHN�
VÕoDQODUGD�GDKD�X]XQ�J|]OHQPLúWLU��)RUPDOLQ�X\JXODPDVÕ�|QFHVL�øVWDWLVWLNVHO�RODUDN�DQODPOÕ�
EXOXQPDPÕúWÕU� �S!������� VRQUDVÕ� HUNHN� VÕoDQODUÕQ� VDNÕQPD� �� V�UHOHUL� GLúL� VÕoDQODUGDQ�
DQODPOÕ�RODUDN�GDKD�X]XQ�EXOXQPXúWXU��S������� 
'LúL� YH� HUNHN� VÕoDQODUÕQ� )RUPDOLQ� X\JXODPDVÕ� VRQUDVÕQGD� E�W�Q� V�UHOHUGH� X]DPD�
J|]OHQPLúWLU�� 'LúL� VÕoDQODUGD� )RUPDOLQ� X\JXODPDVÕ� |QFHVLQGH� ED]DO� GH÷HUGH�� VRQUDVÕQGD�
HUNHN� VÕoDQODUGD� ED]DO� GH÷HU� YH� VDNÕQPD� �� V�UHOHULQGH� øVWDWLVWLNVHO� RODUDN� IDUNOÕ�
EXOXQPXúWXU��S������� 
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Tablo 4.13. )RUPDOLQ�X\JXODPDVÕ�|QFH�YH�VRQUDVÕQGD�<�NVHOWLOPLú�7-Labirent parametrelerinin ortalama ve 
VWDQGDUW�KDWD��GH÷HUOHULQLQ�GLúL�YH�HUNHN�VÕoDQODUGD�NDUúÕODúWÕUÕOPDVÕ 

<h.6(/7ø/0øù�7-/$%ø5(17�3$5A0(75(/(5ø 
Süre(sn) 'LúL�VÕoDQ��Q ��� (UNHN�VÕoDQ�(n=10) F P 

%D]DO�GH÷HU 39,1±29,1 11,9±6,9 2,748 0,115 

6DNÕQPD�� 153,2±48,9 125,3±47,5 0,528 0,477 

6DNÕQPD�� 240,8±39,4 245,9±36,1 0,64 0,802 

F
or

m
al

in
 T

es
ti

 Ö
n

ce
 

Kaçma  179,3±41,1 148,8±32,0 2,797 0,112 

%D]DO�GH÷HU 242,2±38,5 243,7±37,5 0,006 0,942 

6DNÕQPD�� 271,0±29,0 300,0±0,0 5,063 0,037 

6DNÕQPD�� 300,0±0,0 300,0±0,0 0,0 1 

F
or

m
al

in
 T

es
ti

 S
on

ra
 

Kaçma  203,7±39,9 219,6±33,3 1,896 0,185 

 

Tablo 4.14. 'LúL�YH�HUNHN�VÕoDQODUGD�<�NVHOWLOPLú�7-Labirent  parametrelerinin ortalama ve standart hata 
GH÷HUOHULQLQ )RUPDOLQ�WHVWL�|QFH�YH�VRQUDVÕ�NDUúÕODúWÕUÕOPDVÕ� 

 

 

<h.6(/7ø/0øù�7-/$%ø5(17�3$5A0(75(/(5ø 
Süre(sn) Formalin Testi Öncesi Formalin THVWL�6RQUDVÕ T P 

%D]DO�GH÷HU 39,1±29,1 242,2±38,5 -4,621 0,001 

6DNÕQPD�� 153,2±48,9 271,0±29,0 -1,822 0,102 

6DNÕQPD�� 240,8±39,4 300,0±0,0 -1,500 0,168 

D
LúL�

VÕo
DQ
��Q

 �
�� 

Kaçma  179,3±41,1 203,7±39,9 -0,486 0,638 

%D]DO�GH÷HU 11,9±6,9 243,7±37,5 -6,290 0,0001 

6DNÕQPD�� 125,3±47,5 300,0±0,0 -3,672 0,005 

6DNÕQPD�� 245,9±36,1 300,0±0,0 -1,498 0,168 

(U
NHN

�VÕo
DQ
�(n

=
10

) 

Kaçma  148,8±32,0 219,6±33,3 -1,812 0,103 
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<h.6(/7ø/0øù�7�/$%ø5(17�3$5$0(75(�6218d/$5,
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ùHNLO����� FormaliQ�7HVWL�|QFH�YH�VRQUDVÕQGD�<�NVHOWLOPLú�7-/DELUHQW�G�]HQH÷LQGH��ED]DO�VDNÕQPD�YH�
kaçma süreleri 

FTÖD:Formalin��|QFHVL�GLúLOHU, FTÖE:Formalin öncesi erkekler, FTSD:Formalin�VRQUDVÕ�GLúLOHU ,  
FTSE:Formalin VRQUDVÕ�HUNHNOHU 

�|QFHVLQGHQ�IDUNOÕ�S�������������HUNHN�ELUH\OHUGHQ�IDUNOÕ�S������������� 

 

)RUPDOLQ� X\JXODPDVÕQGD� J|]OHQHQ� GDYUDQÕúODUGD� E�W�Q� SDUDPHWUHOHU� ELUELULQH� \DNÕQ�
EXOXQPXúWXU� �7DEOR� ������� 'LúL� VÕoDQODUÕQ� � D\DN� oHNPH� VD\ÕODUÕ� )��� )��� )��� )�� YH� )��
DUDOÕNODUÕ� KDULo� HUNHN� VÕoDQODUGDQ� DQODPOÕ� RODUDN� � ID]OD� J|]OHQPLú� �� )�� ��-10), F4(10-5), 

F6(20-���� ]DPDQ� DUDOÕNODUÕQGDNL� D\DN� oHNPH� VD\ÕODUÕ� LVWDWLVWLNVHO� RODUDN� DQODPOÕ�
EXOXQPXúWXU��S������� 
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Tablo 4.15.�)RUPDOLQ�X\JXODPDVÕ�LOH����GN�GD�J|]OHQHQ�GDYUDQÕúODUÕQ�RUWDODPD�YH�VWDQGDUW�VDSPD�GH÷HUOHUL 
)250$/ø1 7(67ø�257$/$0$/$5, 

=DPDQ�DUDOÕ÷Õ��GN) 'LúL�VÕoDQ��Q ��� (UNHN�VÕoDQ��Q ��� F P 

F1(0-5) 38,6±6, 3 41,6±4,6 1,194 0,289 

F2(5-10) 22,9±3,01 32,2±6,1 8,211 0,01 

F3(0-10) 61,5±7,9 73,8±10,4 2,216 0,154 

F4(10-15) 25,1±7,03 9,0±2,3 6,458 0,02 

F5(15-20) 12,6±4,3 11,0±3,3 0,204 0,657 

F6(20-25) 22,7±6,5 18,5±3,6 4,562 0,047 

F7(25-30) 26,5±7,3 32,2±4,7 2,115 0,163 

F8(30-35) 34,3±7,8 45,6±8,9 0,011 0,916 

F9(35-40) 46,4±9,5 36,2±5,8 1,130 0,302 

F10(40-45) 67,4±9,1 43,2±4,6 2,893 0,106 

F11(45-50) 66,5±3,5 33,5±5,9 3,197 0,091 

F12(50-55) 66,9±5,4 23,6±4,1 1,611 0,22 

F13(5-60) 76,9±5,7 25,5±5,1 0,306 0,587 

F14(30-60) 353,5±35,7 209,1±26,1 1,856 0,19 
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���7$57,ù0$�9(�6218d 

6XQXODQ� EX� oDOÕúPDGD�� X\JXODQDQ� D÷UÕOÕ� X\DUDQ� PRGHOLQH� J|UH cinsi\HWLQ� D÷UÕ\D� YHULOHQ�
FHYDSGD�|QHPOL�ELU� IDNW|U�RODELOHFH÷L�� D÷UÕOÕ�X\DUDQ�VRQUDVÕ�$oÕN� DODQ�YH�<�NVHOWLOPLú�7-

ODELUHQW�X\JXODPD����VRQXoODUÕQD�GD\DQDUDN�GD��D÷UÕQÕQ�GDYUDQÕúÕ�HWNLOHGL÷L�J|VWHULOPLúWLU�  
CUX]� YH� DUNDGDúODUÕQÕQ� � WROLHQLQ dR]D� ED÷ÕPOÕ olarak erkek farelerde akut nosisepsif 

etkisinin DUDúWÕUÕOGÕ÷Õ� oDOÕúPD, farelerde� D\DN� \DODPD� YH� UHIOHNV� ]DPDQÕQÕQ� |Oo�OPHVLQL�
içerir. Kontrol grubu Swiss-Webster farelerde 53Û&����Û&’de ortalama ayak yalama süresi 

�� VQ� RODUDN� ELOGLULOPLúWLU� ������ +\SHULFXP� HPSHQtifolium bitkisinin antienflamatuar ve 

analjezik etkisinin�DUDúWÕUÕOGÕ÷Õ�oDOÕúPDGD�HUNHN�:LVWDU� � W�U��VÕoDQODU�YH�6wiss türü fareler 

NXOODQÕOPÕúWÕU��+RW�3ODWH� ÕVÕ� VNDODVÕ���Û&¶GH�D\DN�\DODPD�GDYUDQÕúODUÕ� J|]OHQPLúWLU��(UNHN�
farelerin ortalama ayak yalama dH÷HUOHUL� ������ VQ� RODUDN� EXOXQPXúWXU� ������ %L]�
oDOÕúPDPÕ]GD�%DOE-c türü fareleri 52Û&�GH�X\JXODGÕ÷ÕPÕ]GDQ�HUNHN�IDUHOHULQ�RUWDODPD�D\Dk 

yalama süresini 14,8 sn bulduk. OUWDODPD�D\DN�\DODPD�V�UHVLQGHNL�EX�IDUNOÕOÕNODU�NXOODQÕODQ�
ÕVÕ� GHUHFHVLQH� YH fare türünH� ED÷OÕ� ROGX÷XQX� G�ú�QG�UPHNWHGLU. Ayak çekme ve yalama 

V�UHVL�SODNDQÕQ�ÕVÕVÕ�DUWWÕNoD�D]DOPDNWDGÕU� 
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<HQL�GR÷DQODUGD�FLQVL\HW�IDUNÕQÕQ,�D÷UÕ�YH�DQDOMH]LN�FHYDSODUÕQÕQ�NDUúÕODúWÕUÕOGÕ÷Õ�oDOÕúPDGD��
CD-�� W�U�� GLúL� YH� HUNHN� IDUHOHU� +RW� 3ODWH� FLKD]ÕQÕQ� ÕVÕ� VNDODVÕ� ��Û&� \H� D\DUODQDUDN�
X\JXODPD�\DSÕOPÕúWÕU��<HQL�GR÷DQ�GLúL�IDUHOHULQ�HUNHN�IDUHOHUGHQ�GDKD�X]XQ�latensli oldu÷X��
��J�QO�N�GLúL�IDUHOHULQ�LVH�ODWHQV�FHYDEÕQÕQ erkek farelerdeQ�GDKD��NÕVD��ROGX÷X�ELOGLULOPLúWLU. 
Hot Plate uygXODPDVÕQGD� \HQL�GR÷DQ� IDUHOHUGH� FLQVL\HW� IDUNÕ� GDKD�EHOLUJLQ�gözlenirken, 7 

J�QO�NOHUGH� EX� IDUN� D]DOPÕúWÕU� (99).� %L]� \DSWÕ÷ÕPÕ]� oDOÕúPDGD� \HWLúNLQ� GLúL� LOH� HUNHN�
farelerde� ID]LN� D÷UÕ\D� FHYDSWD� FLQVL\HW farkÕQÕ� J|]OHPHGLN��'HQH\� KD\YDQODUÕ� \DúODQGÕNoD�
dLúL�YH�HUNHN�IDUHOHU�ID]LN�D÷UÕ�VRQUDVÕ�D\DN�oHNPH�V�UHVL�DUDVÕQGDNL�fark tamamen ortadan 

NDONPÕú�RODELOLU� 
)D]LN� D÷UÕ� ROXúWXUPDN� LoLQ�NXOODQÕODQ�Hot plate� FLKD]ÕQGD� D\DN� oHNPH�YH� \DODPD� V�UHOHUL�
GLúL�YH�HUNHN�IDUHOHUGH�GH÷LúPHGL÷L�LoLQ�ID]LN�D÷UÕQÕQ�FLQVL\HWWHQ�HWNLOHQPHGL÷L�V|\OHQHbilir.  

)D]LN�D÷UÕ�ROXúWXUXODQ�IDUHOHU�DoÕN�DODQ�G�]HQH÷LQH�DOÕQGÕNODUÕQGD�NDúÕQPD�VD\ÕVÕ�KDULo�GL÷HU�
GDYUDQÕú�SDUDPHWUHOHULQLQ�D]DOPDVÕ��<�NVHOWLOPLú�7-labirent�G�]HQH÷LQH�DOÕQGÕ÷ÕQGD�NDoPD�
V�UHVL�KDULo�GL÷HU�GDYUDQÕú�SDUDPHWUHOHULQLQ�X]DPDVÕ�ID]LN�D÷UÕQÕQ�GDYUDQÕú�SDUDPHWUHOHULQL�
HWNLOHGL÷LQL� J|VWHULU�� .DoPD� V�UHVL� HWNLOHQPHGL÷LQGHQ� ID]LN� D÷UÕ� úDUWVÕ]� NRUNX\X�
HWNLOHPHPLúWLU�� $QFDN� D÷UÕOÕ� X\DUDQ� VRQUDVÕ� GLúL� YH� HUNHN� IDUHOHU� NDUúÕODúWÕUÕOGÕ÷ÕQGD� EX�
SDUDPHWUHOHUGH� DQODPOÕ� IDUN� EXOXQDPDPDVÕ� ID]LN� D÷UÕQÕQ� FLQVL\HWWHQ� HWNLOHQPHGL÷LQL�
gösterir.  

%X� oDOÕúPDGD� WRQLN� D÷UÕ�� $VHWLN� $VLW� WHVWL� LOH� ROXúWXUXOPXúWXU�� $VHWLN� $VLW� X\JXODPDVÕ�
VRQUDVÕQGD�DEGRPLQDO�NDVÕOPDODU��DUND�SDWLOHUGH�ROXúDQ�KDUHNHWOHU��GRUVD�DEGRPLQDO�NDVODUÕQ�
bükülmesi, motor aktivite ve motor koordinasyonGD�ER]XOPDODU�JLEL�GDYUDQÕúODU�OLWHUDW�UOH�
����� X\XPOX� RODUDN� J|]OHQPLúWLU�� %X� GDYUDQÕúODU� LQWUDSHULWRQDO� RODUDN� X\JXODQDQ�
PDGGHOHULQ� YLVVHUDO� PHPEUDQÕ� LUULWH� HWPHVL\OH� ROXúXU� YH� GHQH\� KD\YDQÕQÕQ� VWHUHRWLSLN�
hareketlerini tetikler.  

3HDQD� YH� DUNDGDúODUÕQÕQ� \DSWÕ÷Õ� oDOÕúPDGD� � OLQDORRO¶XQ� DQDOMH]LN� HWNLVL� DUDúWÕUÕODUDN��
GHQH\VHO�D÷UÕ�PRGHOL�RODUDN�$VHWLN�DVLW�WHVWL�NXOODQÕOPÕúWÕU���������dDOÕúPDGD���PO�NJ�GR]GD�
%1,2’lik Asetik asiti CD-1 türü erkek farelere i.p yolla enjekte edilerek 30 dk içinde 

IDUHOHULQ� NÕYUDQPD� VD\ÕODUÕ� EHOLUOHQPLúWLU�� .RQWURO� JUXEX� IDUHOHULQ� RUWDODPD� NÕYUDQPD�
VD\ÕVÕQÕ� ��� RODUDN� EXOPXúWXU��%L]LP� \DSWÕ÷ÕPÕ]� oDOÕúPDGD� ���PO�NJ� GR]GD���¶OÕN�$VHWLN�
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Asit Balb-F� W�U�� IDUHOHUH� HQMHNWH� HGLOHUHN� ��� GN� LoLQGH� NÕYUDQPD� RUWDODPD� GH÷HULQL� �����
bulduk. %X� EXOJXODU� EL]H� GR]� RUDQÕQÕQ� DUWÕUÕOÕS� ]DPDQÕQ� D]DOWÕOPDVÕ� LOH� VRQXFXQ�
GH÷LúPHGL÷LQL�J|VWHULU� 
7RQLN�D÷UÕ�ROXúWXUXOPDN�LoLQ�NXOODQÕODQ�DVHWLN�DVLW�WHVWL�NÕYUDQPD�VD\ÕVÕ�GLúL�IDUHOHUGH�HUNHN�
IDUHOHUGHQ�GDKD�ID]OD�ROGX÷X�LoLQ�WRQLN�D÷UÕGD�FLQVL\HW�|QHPOL�bir etkendir diyebiliriz.  

$VHWLN� DVLW� LOH� ROXúWXUXODQ� WRQLN� D÷UÕGD� IDUHOHU� DoÕN� DODQ� G�]HQH÷LQH� DOÕQGÕ÷ÕQGD� E�W�Q 

GDYUDQÕú� SDUDPHWUHOHULQLQ� D]DOPDVÕ�� \�NVHOWLOPLú� 7-ODELUHQW� G�]HQH÷LQH� DOÕQGÕ÷ÕQGD� GD�
E�W�Q� SDUDPHWUHOHULQ� X]DPDVÕ� WRQLN� D÷UÕQÕQ� GDYUDQÕú� SDUDPHWUHOHULQL� HWNLOHGL÷LQL� J|VWHULU��
$÷UÕOÕ� X\DUDQ� VRQUDVÕ� VDNÕQPD� �� YH� NDoPD� V�UHOHUL� KDULo� GLúL� YH� HUNHN� IDUHOHUGH� GL÷HU�
GDYUDQÕú� SDUDPHWUHOHULQin� IDUNOÕ� ROPDPDVÕ�� WRQLN� D÷UÕGD� GD� FLQVL\HWLQ� HWNLOL� ROPDGÕ÷ÕQÕ�
G�ú�QG�U�U� 
dDOÕúPDPÕ]GD� OLWHUDW�UGH� YHULOHQ� EX� parametreye bir süre içerisinde gözlenen uzama 

KDUHNHWL�� \�NVHOPH� KDUHNHWL�� HQMHNVL\RQ� \HULQL� \DODPD� KDUHNHWLQL� LODYH� HWWLN�� $\UÕFD� LON�
RODUDN�J|]OHQHQ�NÕYUDQPD��X]DPD�YH�\DODPD�V�UHOHULQL�GH�ND\GHGLS�GLúL�YH�HUNHN�IDUHOHUGH�
IDUNOÕ� ROXS� ROPDGÕ÷ÕQÕ� DUDúWÕUGÕN�� 'LúLOHULQ� NÕYUDQPD� V�UHOHUL� HUNHN� IDUHOHUGHQ� GDKD� ID]OD�
EXOXQGX�� 8]DPD�� \�NVHOPH�� \DODPD� KDUHNHWOHULQL� WHNUDUODPD� VD\ÕODUÕ� FLQVL\HWOH�
GH÷LúPHPLúWLU��$QFDN�EX�KDUHNHWOHUL�LON�NH]�\DSWÕNODUÕ�NÕYUDQPD��X]DPD��\DODPD�V�UHOHUL�GH�
GLúLOHUGH� HUNHN� IDUHOHUGHQ� |QFH� EXOXQPXúWXU�� $VHWLN�$VLW� � LOH� ROXúWXUXODQ� D÷UÕ�PRGHOLQGH�
GLúL� IDUHOHULQ� GDKD� ID]OD� YH� GDKD� |QFH� HWNLOHQPHVL� D÷UÕ\D� GX\DUOÕOÕN�� DOJÕODPD� YH� WROHUH�
HWPHGH� FLQVL\HW� IDUNOÕOÕ÷ÕQÕ� YXUJXODPDNWDGÕU�� 'LúL� YH� HUNHN� IDUHOHULQ� HQIODPDV\RQ� FHYDEÕ��
UHVHSW|U�GD÷ÕOÕPÕ��Q|URPRGLODW|U�YH�WUDQVPLWWHU�GD÷ÕOÕPÕ�JRQDGRO�KRUPRQODUÕQ�EX�VLVWHPOHUL�
HWNLOHPHVL�IDUNOÕ�ROXS�D÷UÕ�FHYDEÕQÕ�HWNLOH\HELOPHNWHGLU���������� 
7RQLN� D÷UÕQÕQ�ROXúWXUXOGX÷X�GL÷HU� \|QWHPGH� IRUPDOLQ� WHVWLGLU��5DPRV� DNVL\HWH�YH� D÷UÕQÕQ�
genetik modellerini farklÕ�VÕoDQ�W�UOHULQGH�DUDúWÕUPÕú� Formalin ile tonik�D÷UÕ�ROXúWXUPXúWXU�
������$÷UÕ�FHYDEÕQÕQ�)RUPDOLQ�X\JXODPDVÕQGDQ�VRQUD�HUNHQ�ID]Õ��-���GN�JHo�ID]Õ���-60 dk 

olarak alPÕúWÕU�� +HP� DNVL\HWH,� KHP� GH� D÷UÕ� SDUDPHWUHOHULQGH� NXOODQÕODQ� W�UOHUGH� FLQVL\HW�
IDUNÕ� J|]OHQPLúWLU�� %L]� LVH� oDOÕúPDPÕ]GD� D\DN� oHNPH� YH\D� NDOGÕUPD� VD\ÕVÕQÕ� ID]� 1(0-10 

dk)¶GH� HUNHN� VÕoDQODUGD�� ID]� �(10-60 dk)¶GH� GLúL� VÕoDQODUGD� GDKD� ID]OD� J|]OHGL÷LPL]� � LoLQ�
WRQLN�D÷UÕQÕQ�FLQVL\HWWHQ�HWNLOHQGL÷LQL�V|\OH\HELOLUL]� 
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)RUPDOLQ� WHVWL� WRQLN� D÷UÕ� UHDNVL\RQODUÕQGDNL� GLXUQDO� GH÷LúLNOLNOHU� LOH� \DSÕODQ� oDOÕúPDGD�
&%$�-�W�U��GLúL�IDUHOHU�NXOODQÕOPÕúWÕU��)DUHOHUH�����l dozda %1’lik Formalin ayak üzerinden 

V�F�� RODUDN� HQMHNWH� HGLOPLúWLU� ������� %L]LP� \DSWÕ÷ÕPÕ]� oDOÕúPD� VÕoDQODUGD� YH� GDKD� \�NVHN�
GR]�RUDQÕ�NXOODQÕPÕ�\DSÕODUDN�X\JXODQPÕúWÕU� 
)RUPDOLQ� WHVWL� LOH� ROXúWXUXODQ� WRQLN� D÷UÕGD� VÕoDQODU� DoÕN� DODQ� G�]HQH÷LQH� DOÕQGÕ÷ÕQGD�
NDúÕQPD� VD\ÕVÕ� KDULo� GL÷HU� GDYUDQÕú� SDUDPHWUHOHULQLQ� D]DOPDVÕ�� \�NVHOWLOPLú� 7-labirent 

G�]HQH÷LQH� DOÕQGÕ÷ÕQGD� E�W�Q� GDYUDQÕú� SDUDPHWUHOHULQLQ� X]DPDVÕ� WRQLN� D÷UÕQÕQ� GDYUDQÕú�
SDUDPHWUHOHULQL� HWNLOHGL÷LQL� J|VWHULU�� $÷UÕOÕ� X\DUDQ� VRQUDVÕ� VDNÕQPD� �� V�UHVL� KDULo� GLúL� YH�
HUNHN� IDUHOHUGH� GL÷HU� W�P� GDYUDQÕú� SDUDPHWUHOHULQLQ� IDUNOÕ� ROPDPDVÕ� WRQLN� D÷UÕGD� 
GDYUDQÕúÕQ�FLQVL\HWWHQ�HWNLOHnPHGL÷LQL�G�ú�QG�U�U� 
$oÕN�$ODQ� WHVW� DSDUH\LQGH�GLúL�YH�HUNHN�VÕoDQODUÕQ�DNWLYLWHOHUL�NDUúÕODúWÕUÕOGÕ÷ÕQGD�GLúLOHULQ�
GDKD�DNWLI�ROGXNODUÕ�J|VWHULOPLúWLU� ���,102���.URQLN�RUWD�GHUHFHGH�VWUHV�ROXúWXUXODQ����J�Q�
boyunca her gün 4-�� NH]� �� GDNLND� V�UH\OH� NDIHVOHULQGHQ� DOÕQPD� úHNOLQGH�� VÕoDQODUGD�
ORNRPRWRU�DNWLYLWHGH�DUWÕú�J|]OHQPLú��EX�DUWÕú�GLúLOHUGH�HUNHNOHUGHQ�GDKD�ID]OD�EXOXQPXúWXU�
�������$\QÕ�oDOÕúPDGD�'-amfetamin (0.25 mg/kg) eQMHNVL\RQX�LOH�KLSHUDNWLYLWH�ROXúWXUXODQ�
VÕoDQODUGD�GD�ORNRPRWRU�DNWLYDV\RQ�LQFHOHQPLúWLU��%L]�GH�\DSWÕ÷ÕPÕ]�oDOÕúPDGD�GLúL�VÕoDQ�YH�
IDUHOHULQ�HUNHNOHUGHQ�GDKD�DNWLI�ROGX÷XQX�EXOGXN��<�NVHOWLOPLú�7-labirent testinde inhibitör 

VDNÕQPD� YH� NDoPD� FHYDSODUÕ� ROXúWXUPDN� LoLQ� IDUHOHULQ� X\JXQ� ROPDGÕ÷Õ� LOHUL� V�U�OP�úW�U�
������ %X� WHVWLQ� IDUHOHUH� X\JXQ� ROPDPDVÕQÕ� IDUHOHULQ� VÕoDQODUD� J|UH� GDKD� YDKúL� ROPDODUÕQD�
UD÷PHQ�IDUH�LoLQ�KD]ÕUODQDQ�G�]HQHNWH�\HWHULQFH�NRUNPDPDODUÕQD�ED÷ODQPÕúWÕU�������$QFDN�
VRQ�]DPDQODUGD�E�\�N�LOJL�J|UHQ�DUDúWÕUPD�NRQXODUÕQGDQ�ELUL�GH�GDYUDQÕú�ELoLPOHULQLQ�D\QÕ�
FLQV�GHQH\�KD\YDQÕQGD�W�U�IDUNOÕOÕNODUÕQD�J|UH�LQFHOHQPHVLGLU��+DWWD�D\QÕ�W�UGHQ�VÕoDQODUGD�
GDKL� GDYUDQÕúVDO� KDUHNHWOLOLN� �]HULQH� ELUH\VHO� IDUNOÕOÕNODUÕQ� RODELOHFH÷L� \�NVHOWLOPLú� 7-

ODELUHQWWH� J|VWHULOPLú�� ��� VDDW� VRQUD� WHNUDUODQDQ� VDNÕQPD� YH� NDoPD� FHYDSODUÕ� KDIÕ]D�
SHUIRUPDQVÕ� LOH� LOLúNLOHQGiriOPLúWLU� ������� 6XQXODQ� EX� oDOÕúPDGD� KHP� IDUH� KHP� VÕoDQ�
kullanarak her iki deney hayvDQÕQÕQ� GD� \�NVHOWLOPLú� 7-labirent WHVWLQH� X\JXQ� ROGX÷XQX�
gösterdik. 

+RW� SODWH� WHVWL� X\JXODQGÕNWDQ� VRQUD� oL]JL� JHoPH�� \�NVHOPH� YH� GHIHNDV\RQ� VD\ÕODUÕQGD�
D]DOPDQÕQ� ROPDVÕ�� ID]LN� D÷UÕQÕQ� � ORNRPRWRU� DNWLYLWH�� oHYUH\L� NHúIHWPH� GDYUDQÕúÕ� YH�
RWRQRPLN�IRQNVL\RQODUÕ�HWNLOHGL÷LQL�J|VWHULU��+RW�SODWH�WHVWL�X\JXODQGÕNWDQ�VRQUD�VDNÕQPD�YH�
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NDoPD�V�UHOHUL�X]DPÕúWÕU��DQFDN�NDoPD�V�UHVL�DQODPOÕ�RODUDN�IDUNOÕ�EXOXQDPDGÕ÷ÕQGDQ�ID]LN�
D÷UÕ�VDGHFH�úDUWOÕ�NRUNX\X�HWNLOHPLúWLU� 
$VHWLN� DVLW� YH� IRUPDOLQ� WHVWL� X\JXODQGÕNWDQ� VRQUD� oL]JL� JHoPH�� \�NVHOPH�� NDúÕQPD� YH�
GHIHNDV\RQ� VD\ÕODUÕQÕQ� D]DOPDVÕ�� WRQLN� D÷UÕQÕQ� ORNRPRWRU� DNWLYLWH�� oHYUH\L� NHúIHWPH�
GDYUDQÕúÕ� YH� RWRQRPLN� IRQNVL\RQODUÕ� HWNLOHGL÷LQL� J|VWHULU. Asetik asit testinden sonra 

VDNÕQPD�YH�NDoPD� V�UHOHULQLQ�X]DPDVÕ� WRQLN� D÷UÕQÕQ� úDUWOÕ� YH� úDUWVÕ]�NRUNX\X� HWNLOHGL÷LQL�
NDQÕWODU� 
Sonuç olarak üo� D\UÕ� D÷UÕOÕ� X\DUDQ� LOH� \DSÕODQ� EX� oDOÕúPDGD�� X\DUDQ� |QFH� YH� VRQUDVÕ�
J|]OHQHQ� GDYUDQÕúODUÕ� OLWHUDW�U� LOH� NDUúÕODúWÕUGÕ÷ÕPÕ]GD� EHQ]HU� YH� IDUNOÕ� EXOJXODUOD�
NDUúÕODúWÕN�� )DUNOÕOÕNODU� D\QÕ� \|QWHPGH� ROVD� X\JXODQDQ� X\DUDQÕQ� úLGGHWLQLQ� �ÕVÕVÕQÕQ� YH�
GR]ODUÕQÕQ��IDUNOÕ�ROPDVÕQGDQ�ND\QDNODQPÕú�RODELOLU��$\UÕFD�EX�W�U�oDOÕúPDODUGD tür ve cins 

IDUNÕ da önemlidir. Ancak en çarpÕFÕ� EXOJXODU� ID]LN� D÷UÕ\D� KHU� LNL� FLQVL\HWLQGH� D\QÕ� W�U�
cevap veUPHVLGLU��$VHWLN�DLW�X\JXODPDVÕ�LVH�GLúLOHUGH�GDKD�ID]OD�NÕYUDQPD�FHYDEÕ�ROXúWXUXS�
GDKD� HWNLOL� ROPXúWXU��Formalin testinde HUNHN� VÕoDQODUÕQ� ID]����-���GN�¶GH�� GLúL� VÕoDQODUÕQ�
faz 2(10-60 dk)’de�GDKD�KDVVDV�ROGX÷X�J|]OHQPLúWLU��$÷UÕOÕ�X\DUDQD�YHULOHQ�FHYDSWD� ID]LN�
D÷UÕGD�FLQVL\HW�|QHPVL]NHQ� WRQLN�D÷UÕGD�|QHPOL�ELU�IDNW|UG�U� 
)D]LN� YH� WRQLN� D÷UÕ� ROXúWXUXOGXNWDQ� VRQUD� IDUH� YH� VÕoDQODUÕQ� DoÕN� DODQ� YH�<�NVHOWLOPLú�7-

labirent� SDUDPHWUHOHULQGHNL� GH÷LúLNOLNOHU� D÷UÕQÕQ� GDYUDQÕú� SDUDPHWUHOHULQL� HWNLOHGL÷LQL�
J|VWHULU��%X�EXOJXODUGD� FLQVL\HWLQ�GL÷HU�GDYUDQÕú� oDOÕúPDODUÕQGD� IDUNOÕOÕN�ROXúWXUGX÷X� JLEL�
D÷UÕOÕ� X\DUDQODUOD� \DSÕODQ� oDOÕúPDODUGD� GD� NXOODQÕODQ� \|QWHPH� J|UH� GDYUDQÕúÕ�
HWNLOH\HELOHFH÷LQL�J|VWHUPHNWHGir.  

$÷UÕOÕ� X\DUDQODUOD� \DSÕODQ� oDOÕúPDODUGD� D÷UÕ\D� YHULOHQ� FHYDSWD� NXOODQÕODQ� \|QWHPH� J|UH��
FLQVL\HWLQ�|QHPOL�RODELOHFH÷L�GLNNDWH�DOÕQPDOÕGÕU� 
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EK 1 

 
 

.8//$1,/$1�.ø0<$6$/�0$''(�� ARAÇ VE GEREÇLER 

 

Kimyasal Madeler: 

• Asetik Asit  (Merck) 

• Formalin (Formaldehit solusyonu % 37‘lik ) (Merck) 

• Araç ve gereçler: 

• Hot-SODWH�FLKD]Õ��$+3������0$<�� 
• $oÕN�$ODQ�G�]HQH÷L��)L]\RORML�$QD�%LOLP�'DOÕQGD��� 
• <�NVHOWLOPLú�7-Labirent düzene÷L��)L]\RORML�$QD�%LOLP�'DOÕQGD) 

'L÷HU�.XODQÕODQ�0DGGHOHU 

• Pamuk  

• øQV�OLQ�HQMHNW|U�� 
• $ONRO�JD]OÕ�EH]� 
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1HYúHKLU¶LQ� hUJ�S� LOoHVLQGH� ����� \ÕOÕQGD� GR÷GX�� � øON� YH� RUWD� |÷UHQLPLQL� 2UWDKLVDU�
LONRNXOXQGD�� OLVH�|÷UHQLPLQL�hUJ�S� OLVHVLQGH� WDPDPODGÕ������\ÕOÕQGD�(UFL\HV�hQLYHUVLWHVL�
Fen- Edebiyat Fakültesi Biyoloji bölümünde OLVDQV� H÷LWLPLQH� EDúOD\ÕS� ����� \ÕOÕQGD� EX�
bölümden mezun oldu�� $\QÕ� \ÕO� LoLQGH� (UFL\HV� hQLYHUVLWHVL� 7ÕS� )DN�OWHVL� )L]\RORML�
$QDELOLP�'DOÕQGD�<�NVHN�/LVDQVD�EDúODGÕ������\ÕOÕQGD�|]HO�ELU�NROHMGH�EL\RORML�|÷UHWPHQL�
RODUDN�oDOÕúPD\D�EDúODGÕ���+DOHQ�D\QÕ�J|UHYL�\�U�WPHNWHGLU� 
      
 
 
                      

                                                                          

 

 

 


