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Effect of gamma-hydroxybutyric acid receptor on focal cerebral
ischem ia- reperfusion injury in rats
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Abstract: This study is to investigate the effect of gamma-hydroxybutyric acid receptor ( GHBR) on
focal cerebral ischem ia-reperfusion injury in rats and its mechanism. NCS-356 ( the agonist of GHBR) and
NCS-382 ( the antagonist of GHBR) were adopted as the tool medicine. The ripe male Sprague-Dawley rats
weighing 240 - 280 g were random ly divided into seven groups: sham operation group ( sham), ischem ia-
repe rfusion group ( Isc/R), NCS-356 160 Hge kg’l group (N, ), NCS-356 320 Hge kgl group (N,),
NCS-356 640 Hg+ kg ' group ( N,), NCS-382 640 Hg+ kg ' + NCS-356 640 Mg+ kg ' group
(NCS-382 +N, ), and nimodipine ( Nim) 600 Hg* kg'1 group. The middle cerbral artery occlusion
(MCAO) model referring to Longa’ s method with modifications was adopted. The effect of GHBR on
behavioral consequence of MCAO mnts was studied after 2 h of ischemia-reperfusion. After 24 h of
ischem ia-reperfusion, part of animals were used to measure the cerebral infarction volume by TTC staining;
ischem ic cortex of another part of animals were used to measure the content of intracellular free calcium by
flow cytometry, the tNOS, iNOS activity and the content of NO by spectrophotometric method, the content
of cGMP by radioinmunoassay. The neurological function score and infarction volume rate in Isc/R group
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rats increased significantly than that in sham group; The content of intracellular calcium ([ Ca’" ],) of
cortex neuron and cGMP, the activities of tNOS and iNOS, and the content of NO in Isc/R group were
higher than that in sham group obviously ( P <0.01); These consequence we mentioned of N, N,, N,
and Nim group were lower than that of Isc/R. NCS-382 + N, group could significantly antagonize the
above effect of N;. Thus, NCS-356 has protective effects against ischemia-reperfusion brain injury by
activating GHBR. The neuroprotective effect of GHBR is rlated with decreasing the content of [ Ca’ ™ ],
NO, c¢cGMP and tNOS, iNOS activity in MCAO mats.
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3Ny
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0.05); N, ,

Isc/R 74.6% 71.1%( P <0.05);
NCS-382 +N, .

Isc/R (P >0.05), N,
0.05), l.
2 NCS-356

Ca’
Isc/R Cca’
(P<0.01); NN+ N . N,

(P<

MCAO

Ca’ , Isc/R 87.5%

(P >0.05), 75.8% (P <0.05), 70.9% (P <0.01)
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Table1l Effect of NCS-356 on behavior and infarction
volume rate in MCAO nats

Behavior Infarction
Group

evaluation/score volume rate /%

Sham 0.00 %0.00 00. 00 %0. 00
Isc/R 2.67 £0.52** 27.31 *6.42%*
N 2.42 £0.53%* 23.44 53244
2.28 *£0.45%* 22.52 *£5.1344
2.15 £0.35%* 20.37 £4.25% 4"
NCS-382 + N, 2.48 £0.46*** 25.47 25,2444 %

Nim 1.95 +0.35%*" 19.42 £4.66* %"

Recording behavioral consequence of MCAO rats with Longa’ s
method after 2 h of ischemia-reperfusion and measuring the
cerebral infarction volume by TTC staining after 24 h of
ischem ia- reperfusion. Sham: Sham operation group; Isc/R:
Ischem ia- eperfusion group; N,: NCS-356 160 Mge kg
group; N,: NCS-356 320 Hg* kg'' group; N,: NCS-356 640
Lge kg'' group; NCS-382 + N,: NCS-382 640 Uge kg'' +
NCS-356 640 Mg kg'' Nimodipine 600
Wge kg' group. n =12, x*xs. ** P <0.0l vs sham group;

group; Nim:

" P <0.05 vs Isc/R group; *P<0.05 vs N, group

Table2 Effect of NCS-356 on the content of [ Ca’ ™ ],
and cGMP in ischem ic cortex of MCAO mats

[Ca®t ], cGMP
Group ) ) N
( Fluorescence indensity) /pmol* mg

Sham 133 £29 .18 £0.05
.41 fo.11**

.36 £0.12**

Isc/R 265 *56% 4
N, 232 k4244

.27 £0.06**" "
.35 201044
.24 10.0844" "

N, 188 £3544° "

0
0
0
N, 201 +384*° 0.33 £0.09**
0
NCS-382 + N, 235 t41r A *x* 0
0

Nim 175 £3344°°

Measuring the content of intracellular free calcium by flow
cytometry and the content of cGMP by radioimmunoassay after
24 h of ischem ia-reperfusion in rats. Sham: Sham operation
group; Isc/R: Ischemia-reperfusion group; N, : NCS-356 160
Lge kg'' group; N,: NCS-356 320 Mg kg'1 group; N;:
NCS-356 640 Uge kg ' group; NCS-382 + N;: NCS-382 640
Bge kg'' + NCS-356 640 Hg* kg ' group; Nim: Nimodipine
600 Wge kg' group. n=6, xE£s. ** P <0.01 vs sham group;
" P<0.05, " P<0.0l vs Isc/R group; * P <0.05, ** P <
0.01 vs N, group
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Table3 Effect of NCS-356 on tNOS, iNOS activities and the content of NO in ischem ic cortex of MCAO mats

Gro tNOS/U* mg™' iNOS/U* mg™! NO/nmol* mg™'

rou

P ( protein) ( protein) ( protein)
Sham 1.09 %0.33 0.25 %0.14 5.98 *1.45
Isc/R 2.31 *0.47%* 0.71 *0.22%* 13.69 £3.12%*
N 2.17 *0.36** 0.64 *0.16** 11.23 +2.56**
N, 2.04 £0.32* 0.52 %0.14%*" 10.51 £2.14%*°
N, 1.74 £0.46**° 0.42 F0.14*" " 7.25 k1.45%47 7

NCS-382 + N, 2.15 £0.36% 4 * 0.67 £0.13%4** 11.35 %2.3844**
Nim 1.53 £0.34%*° 0.40 £0.09**" " 7.10 £1.66%*" "

Measuring tNOS, iINOS activities and the content of NO by spectrophotometric method after 24 h of ischem ia-reperfusion in rats.
Sham: Sham operation group; Isc/R: Ischem ia-reperfusion group; N, : NCS-356 160 Mg kg ' group; N,: NCS-356 320 Hg* kg
group; N;: NCS-356 640 Hg- kg' group; NCS-382 + N,: NCS-382 640 Hg- kg ' + NCS-356 640 Mg+ kg ' group; Nim:
Nim odipine 600 Hg* kg ' group. n=6, xxs. ** P <0.01 vs sham group; ~ P <0.05, ~~ P <0.01 vs Isc/R group; * P <0.05,
**P<0.01 ws N, group
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