[ Downloaded from pajoohande.sbmu.ac.ir on 2025-12-22 ]

[
1
I

GIRK,

RT-PCR

()

RT-PCR

GIRK,
Wistar
GDX+Testosterone Sham GDX
GIRK,
GIRK,
GIRK,
GIRK, mRNA
()
GIRK,
GIRK;:

mjorjani@sbmu.ac.ir . .-


https://pajoohande.sbmu.ac.ir/article-1-588-en.html

[ Downloaded from pajoohande.sbmu.ac.ir on 2025-12-22 ]

GIRK,

(-)
()
GIRK,
GIRK, ()
()
) Wistar
) ( - ()
( -
% + °C
(GDX) (intact)
(GDX+T) + Sham
GIRK
( mgkg)
/ | GIRK;
Sham

)
GIRK

GIRK;

GIRK 4

{-)

Mitrovic

GIRK;


https://pajoohande.sbmu.ac.ir/article-1-588-en.html

[ Downloaded from pajoohande.sbmu.ac.ir on 2025-12-22 ]

(- ° ) RNA Sham
PCR annealing
( ) B-actin  GIRK;
GIRK, () /
Primer3 B-actin
http://www.genome.wi.mit.edu
NCBI BLAST
http://www.ncbi.nlm.nih.gov mg/kg
PCR Sham
B-actin  GIRK; ()
(VBC biotech, Austria)
GenBank
RT-PCR Sham
GIRK; ( )
RNA g
RT pl CO,
RT X cDNA
RT-PCR -
Gene Sequence position Anneal PCR product Gene Bank
temperature(°C) size (bp) accession nos.
GIRK, 'R s onccsgeonoens 14351416 53 574 EF156275
pacia 3 Imeaey pR s



https://pajoohande.sbmu.ac.ir/article-1-588-en.html

[ Downloaded from pajoohande.sbmu.ac.ir on 2025-12-22 ]

GIRK,

cDNA
PCR ul
%/ loading
DNA ladder
bp
uv Gel documentation
acquisition
Lab works (UVP,UK)
GIRK;
t-test
p</
PCR
GIRK, bp
( ) B-actin bp
GIRK;
GIRK; mRNA
(Intact)

(50mM DTT, 20mM MgCl,, 250mM KCI,
250mM Tris HCI pH 83 @ 25°C)
M-Mulv 20iu/pul (Fermentas) pl
Rnasin 40iu/ pl (Fermentas) pl

( ) ANTP 25mM [ ul

[ pg/ul [ ul DEPC Water [/ pul
RT ol Oligo dT (Fermentas)
°C
°C M-Mulv
Rat cDNA
PCR : PCR
GIRK,
B-actin
PCR
ul cDNA
ul ANTP 25mM : ul

( ) | ul Taq Sw/ul [ Wl MgCl
ul 10uM  ul 10X PCR bufter

ul
Touchgene PCR
Gradient thermocycler (Techne, UK)

N ) Ce.

annealing co:
co
( ) ce.
PCR
cDNA
cDNA PCR
PCR


https://pajoohande.sbmu.ac.ir/article-1-588-en.html

[ Downloaded from pajoohande.sbmu.ac.ir on 2025-12-22 ]

Densitometric units(x 103)

150+

N
o
—
R
2
g 100+
Q
©
E *
S 504
k%)
c
[0
e}
O_
Intact sham GDX GDX+T Infant
Male
GIRK, -
Mean + S.EM
P</ *,
:GDX .
‘GDX+T
mg/kg
_ 200+
o)
o
—
\X/ *%
2 1504
c
=}
(8]
= 100+ *rk
3]
IS
o
‘@ 504
c
[
[a)
0_
Intact Sham GDX Infant
Female
GIRK, -
Mean + S.EM
< / ***.
P< / **, P
GDX
150+
B Male
Female
100
T T
50 1
0
Adult-Intact Infant
Groups
GIRK, mRNA -
Mean + S.EM

400 W

B- GIRK, PCR -

5 : 100 bp DNA ladder : . actin
5 : B-actin bp :
GIRK, bp ;
cDNA PCR H
mg/kg
mRNA
GIRK,

GIRK; mRNA
P</l )
mRNA

P<!l )

GIRK, mRNA


https://pajoohande.sbmu.ac.ir/article-1-588-en.html

[ Downloaded from pajoohande.sbmu.ac.ir on 2025-12-22 ]

GIRK,

GABAg |
() PKA GIRK
GIRK,
mRNA
GIRK,
GIRK,
GIRK,
mRNA
()
GIRK,

GIRK,;

Fillingim .( )

GIRK,

GIRK

Craft .( )

Ness

GIRKs

GIRK;

G

D, GABAg (k
)

() GIRK


https://pajoohande.sbmu.ac.ir/article-1-588-en.html

[ Downloaded from pajoohande.sbmu.ac.ir on 2025-12-22 ]

GIRK,

GDX
Mitrovic
GIRK,
()
( )
Wistar
GIRK,
()
GIRK,
GIRK, mRNA
mRNA

REFERENCES
1. Feine JS, Bushnell MC, Miron D, Duncan GH. Sex differences in the perception of noxious heat
stimuli. Pain 1991; 44: 255-62.

2. Fillingim RB, Edwards RR, Powell T. The relationship of sex and clinical pain to experimental
pain responses. Pain 1999; 83: 419-25.


https://pajoohande.sbmu.ac.ir/article-1-588-en.html

[ Downloaded from pajoohande.sbmu.ac.ir on 2025-12-22 ]

GIRK, /

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

Maixner W, Humphrey C. Gender differences in pain and cardiovascular responses to forearm
ischemia. Clin J Pain 1993; 9: 16-25.

Terner JM, Lomas LM, Picker MJ, Influence of estrous cycle and gonadal hormones depletion on
nociception and opioid antinociception in female rats of four strains. J Pain 2005; 6: 372-83.

Riley JL, Robinson ME, Wise EA, Myers CD, Fillingim RB. Sex differences in the perception of
noxious experimental stimuli: a meta-analysis. Pain 1998; 74: 181-7.

Mogil JS, Chesler EJ, Wilson SG, Juraska JM, Sternberg WF. Sex differences in
thermal nociception and morphine antinociception in rodents depend on genotype.
Neurosci Biobehav Rev 2000; 24: 375-389.

Craft RM. Sex differences in drug- and non-drug-induced analgesia. Life Sci 2003; 72: 2675-588.

Craft RM, Mogil JS, Aloisi AM. Sex differences in pain and analgesia: the role of gonadal
hormones. Eur J Pain 2004; 8: 397-411.

Gaumond I, Arsenault P, Marchand S. Specificity of female and male sex hormones on excitatory
and inhibitory phases of formalin-induced nociceptive responses. Brain Res 2005; 1052: 105-11.

Stoffel EC, Ulibarri CM, Folk JE, Rice KC, Craft RM. Gonadal hormone modulation of mu,
kappa, and delta opioid antinociception in male and female rats. J Pain 2005; 6: 261-74.

Terner JM, Barrett AC, Grossell E, Picker MJ. Influence of gonadectomy on the antinociceptive
effects of opioids in male and female rats. Psychopharmacology 2002; 163: 183-93.

Cicero T, Nock B, Meyer E. Gender-related differences in the antinociceptive properties of
morphine. J Pharmacol Exp Ther 1996; 279: 767-73.

Craft RM, Stratmann JA, Bartok RE, Walpole TI, King SJ. Sex differences in development of
morphine tolerance and dependence in the rat. Psychopharmacology 1999; 143: 1-7.

Cicero T, Nock B, Meyer E. Role of steroids in sex differences in morphine-induced analgesia:
Activational and organizational effects. ] Pharmacol Exp Ther 2002; 300: 695-701.

Krzanowska EK, Ogawa S, Pfaff DW, Bodnar RJ. Reversal of sex differences in morphine
analgesia elicited from the ventrolateral periaqueductal gray in rats by neonatal hormone
manipulations. Brain Res 2002; 929: 1-9.

Dondi D, Limonta P, Maggi R, Piva F. Effects of ovarian hormones on brain opioid bindig sites in
castrated female rats. Am J Physiol 1992; 263: E507-11.

Eckersell CB, Popper P, Micevych PE. Estrogen-induced alteration of p-opioid
receptor immunoreactivity in the medial preoptic nucleus and medial amygdale.
J Neurosci 1998;18:3967-76.

Sinchank K, Micevych PE. Progestrone blockade of estrogen activation of p-opioid receptors
regulates reproductive behavior. J Neurosci 2001; 21: 5723-9.

Holtzman DA, Brooks PJ, Pfaff DW, Schwartz-Giblin S. Preproenkephalin mRNA is
regulated by an interaction between steroid hormones and nociceptive stimulation.
J Neuroendocrinol 1997; 9: 913-22.


https://pajoohande.sbmu.ac.ir/article-1-588-en.html

[ Downloaded from pajoohande.sbmu.ac.ir on 2025-12-22 ]

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.
30.

31.

32.

33.

34.

35.

Blednov YA, Stoffel M, Alva H, Harris RA. A pervasive mechanism for analgesia: Activation of
GIRK, channels. Proc Natl Acad Sci USA 2003; 100:277-82.

Yaksh TL. Pharmacology and mechanisms of opioid analgesic activity.
Acta Anaesthesiol Scand 1997; 41:94-111.

Marker CL, Lujan R, Loh HH, Wickman K. Spinal G-protein-gated potassium channels
contribute in a dose-dependent manner to the analgesic effect of p- and 6- but not k-opioids.
J Neurosci 2005; 25: 3551-9.

Sadja R, Alagem N, Reuveny E. Gating of GIRK channels: details of an intricate,
membrane-delimited signaling complex. Neuron 2003; 39: 9-12.

Marcker CL, Stoffel M, Wickman K. Spinal G-protein-gated K'channels formed by GIRK
and GIRK, subunits modulate thermal nociception and contribute to morphine analgesia.
J Neurosci 2004; 25: 2806-12.

Mitrovic I, Margeta-Mitrovic M, Bader S, Stoffel M, Jan LY, Basbaum A. Contribution of
GIRK, —mediated postsynaptic signaling to opiate and o,-adrenergic analgesia and analgesic sex
differences. Proc Natl Acad Sci USA 2003; 100: 271-6.

Nayebi AM, Rezazadeh H. Involvement of serotonergic mechanism in analgesia by
castration and flutamide, a testosterone antagonist, in the rat formalin test.
Pharmacol Biochem Behav 2004; 77: 9-14.

Stoffel EC, Ulibarri CM, Craft RM. Gonadal hormone modulation of nociception, morphine
antinociception and reproductive indices in male and female rats. Pain 2003; 103: 285-302.

Fillingim RB, Gear RW. Sex differences in opioid analgesia: Clinical and experimental findings.
Eur J Pain 2004; 8: 413-25.

Craft RM. Sex differences in opioid analgesia: from mouse to man. Clin J Pain 2003; 19: 175-86.

Fillingim RB, Ness TJ. Sex-related hormonal influences on pain and analgesic responses.
Neurosci Biobehav Rev 2000; 24: 485-501.

Kelly MJ, Ronnekleiv OK, Ibrahim N, Lagrange AH, Wagner EJ. Estrogen modulation of
K'channel activity in hypothalamic neurons involved in the control of reproductive axis.
Steroids 2002; 67: 447-56.

Kelly MJ, Qiu J, Wagner EJ, Ronnekleiv OK. Rapid effects of estrogen on
G protein-coupled receptor activation of potassium channels in the central nervous system (CNS).
J Steroid Biochem Mol Biol 2003; 83: 187-93.

Malyala A, Kelly MJ, Ronnekleiv OK. Esterogen modulation of hypothalamic
neurons: Activation of multiple signaling pathways and gene expression changes.
Steroids 2005; 70: 397-406.

Mogil JS, Wilson SG, Cheler EJ, Rankin AL, Nemmani KVS, Lariviere WR, et al. The
melonocortin-1 receptor gene mediates female-specific mechanism of analgesia in mice and
humans. Proc Natl Acad Sci USA 2003; 100: 4867-72.

Terner JM, Lomas LM, Smith ES, Barrett AC, Picker MJ. Pharmacogenetic analysis of sex
differences in opioid antinociception in rats. Pain 2003; 106: 381-91.


https://pajoohande.sbmu.ac.ir/article-1-588-en.html
http://www.tcpdf.org

