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Glucocorticoid receptor in regulation of GIRK1a mRNA expression in hippocampus subfields in chronic
stress- induced depression rat models
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[ABSTRACT] Objective To observe the G-protein coupled inw ardly rectifying potassium channels (GIRK) mRNA expres
sion in hippocampus in chronic stress-induced depression rat models after intracerebroventricular injection of glucocorticoid re-
ceptor antagonist and/or mineralocorticoid receptor antagonist, providing information for themechanisn of glucocorticoid re-
ceptor regulating GIRK mRNA. M ethods M ale SpragueD aw ley rats,w eighing 160-180 g,w ere divided into 9 groups (n= 5):
oontrol (CON), depression (DEP) + saline(N S) ,DEP+ gironolactone(SP1),DEP+ mifepristoneM IF) ,DEP+ SPI+ M IF,NS,
SPILM IF, SPI+ M IF group. In situ hybridizationw as carried outw ith digoxin labeled GIRK 14 cRNA probe T he sectionsw ere
mounted onto gelatin-coated slides and air dried before being mounted in glycerol phogphate The GIRKsmRNA expression
weremeasured by positive signal average gray using L eica imagination analysis systam. Statistical analysisw as carried out by
SPSS Reaults The intensity of GIRK1-amRNA hybridization positive signal in D EP+ N S group w as significantly decreased in
the CA 1-3 and dentate gyrus of hippocanpus compared w ith that in CON group (P< Q 05); GIRK14mRNA level of DEP+
SPI group w as higher than DEP+ N S group (P< Q 05); GIRK14mRNA signal intensity of DEP+ M IF group w as not signifi-
cantly different compared to DEP+ N S group; GIRK+4amRNA expression of DEP+ SPI+ M IFw as higher than that of DEP+
NS group (P< Q 05). Conclusion: Glucooortiooid receptor binding to glucocorticoid receptor elenent of GIRK1 increases the
expression of GIRKsmRNA and corticosterone enhances the GIRK spemeability through 5-HT = receptor. The above 2 fac-
tors regulate GIRK1amRNA expression in hippocanpus in chronic stress-induced depression model of rats
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Tab 1 Groupingand treatment of exper mental rats

Group Stimulation i ¢ v. administration(x 14 d)
CON None None
NS None Q 9% NS4 ul/d
SPI None SPI, 25 ng/ul, 4 ul/d
M IF None M IF, 25 ng/ul, 4 ul/d
SPI+M IF None SP1, 50 ng/ul, 2 pl/d+ M IF
50 ng/ul, 2 ul/d
DEP+ NS Foot shock Q 9% sterilized saline 4 ul/d
DEP+ SPI Foot shock SPI, 25 ng/ul, 4 ul/d
DEP+M IF Foot shock M IF, 25 ng/ul, 4 ul/d

DEP+ SPI+M IF Foot shock SPI,50 ng/ul, 2 ul/d+ M IF
50 ng/ul, 2 pl/d

CON': Control; NS Nomal saline; SPI. Spironolactone, M IF:

M ifepristone; D EP: D epression
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Tab 2 Expression of GIRKsmRNA in hippocam pus subf ieldsand par ietal cortex in rats
GIRK subtype Position CON DEP+NS DEP+ SPI DEP+M IF DEP+ SPI+M IF
GIRK: CA1l 153 33+ 10 83 138 78+ 10 26* * 155 89+ 5 88 137 00+ 19 70* 149 67+ 15 18
CA2 149 67+ 15 18 137 78+ 9 64" 149 78+ 8 97 131 89+ 15 50" * 147 11+ 10 12
CA3 150 00+ 13 25 132 00+ 7 38" ° 146 00+ Q 99 125 22+ 16 66"~ 153 22+ 13 88
DG 142 11+ 10 90 121 44+ 5 46°° 134 67+ 10 94 120 44+ 12 43" * 141 33+ 7 94
PC 108 22+ 12 43 98 56+ 6 39" 109 89+ 17 88 79 44+ 10 61" ° 99 44+ 7 32
GIRK?2 CA1l 146 29+ 6 95 99 67+ 19 77" 137 88+ 12 89 09 55+ 15 35" * 130 78+ 17 42°
CA2 130 17+ 18 42 110 00+ 12 35° 126 29+ 12 51 123 08+ 14 89 124 00+ 4 52
CA3 134 50+ 11 00 115 40+ 13 75° 135 00+ 18 42 108 64+ 15 36" 131 13+ 15 76
DG 125 40+ 8 68 100 10+ 15 60" * 120 00+ 6 32 103 10+ 7 14"° 116 89+ 15 76
PC 78 17+ 8 18 61 67+ 12 03" 75 60+ 4 22 80 89+ Q 88 95 57+ 11 84"
GIRK3 CA1l 158 88+ 6 85 145 38+ Q 74" 182 88+ 8 59" " 143 00+ 8 65°° 180 00+ & 63" "
CA2 162 63+ 5 45 145 38t 4 00°* 171 38+ 7 29°" 154 38+ 11 05 * 167 63+ 6 63
CA3 166 88+ 4 29 153 75t 5 04"° 186 25+ G 59" 149 75+ 9 00" ° 181 38+ 501°°
DG 154 38+ 3 89 147 25+ 6 16" 175 13+ 6 85" 150 00+ Q 93 161 63+ 7 80"
PC 79 88+ 7 70 67 38+ 561" 83 88+ 5 79 72 75+ 5 75" 85 63+ 4 37"
GIRKa4 CA1l 146 11+ 5 40 134 78+ 12 68" 158 44+ 7 52" " 130 67+ 9 45°° 155 56+ 13 60
CA2 146 00+ 6 38 137 71+ 10 31" 161 43+ § 73" 139 57+ 9 00 156 57+ 11 04"
CA3 144 13+ 8 04 131 75+ 7. 72" 154 88+ 12 83" 133 38+ 10 64" 153 88+ 8 24°
DG 128 38+ 3 74 121 63+ 7 15° 144 75+ Q 747" 131 25+ Q9 13 142 00+ 15 53°
PC 87 50+ 8 52 77 13+ 11 09 88 75+ 13 03 81 25+ 11 13 84 00+ 9 96
CON': Control; DEP: Depression; N'S: Saling SPI: Spironolactone; M IF:M ifepristones “P< Q 05, " “P< Q 01 vsCON group; P< Q 05,
P< Q 01 vsDEP+ N S group
CA1l 3DG PC , GIRKsmR-
3 NA [9,10]
GIRK 4 , GIRK 14, GR IRamRNA CA 13 PC
GIRK: , GIRK:
GIRK:s GIRK34 GIRK1 )
1 GIRK 14 GRE M GR
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