2005, 37(6): 839 844
Acta Psychologica Sinica

¢ - ) 100101) (3 . 100054)

(Neurogranin,NG) ,

NG )
40 D (E9) (P9 (C1)
(C2) (n=10) ,W estem blotting
: NG . ES NG c2 |,
,p<0Q 01; PS NG , c2 ; ES PS
c2 , p<Q 01, p<Q 05 NG
NG , )
, NG
B845
, NG
NG
, NG
[1] (5]
[2] “ ”
NG
NG
(Neurogranin, NG) '
C(PKC) , cd’
[3] NG 2
[3.4]
' 21
SragueDawvley 40
: 2005 - 06 - 08
(KSCX2 - 2 - 03) (30370482)
, Email: Linvj@psych ac cn, 1 010 - 64863723

839

NG



840 37
, 2509 , , 900 9 10 21 00 21 10
7 ., | 12h/12h , )
( 08 00 20 00), (22 + ,ES
0.5) 50% )
. 3min . i PS ES
: ( Emotional , ' C1
Stress, ES) (Physical Stress, PS) , , Cc2
(c1) (c2), 10 ) )
22 7
1 , ES PS C1 14
10 2 1
1 )
Time 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14
ES 9 00-9 10 N N ES N ES ES N ES N N ES N N ES ES
21 00-21 10 ES ES N ES N N ES N ES ES N ES ES N
PS 9 00-9 10 N N PS N PS PS N PS N N PS N N PS  PS
21 00-21 10 PS  PS PS PS PS PS N PS  PS
c1 9 00-9 10 N N N N
21 00-21 10 N N N
:N: . ES ; PS
23 ,
NG B - Actin W estern blotting
NG buffer
I9G I9G BCA (bicincho- BCA , 37 30min,
ninic acid) buffer ( )
(Nitrocellulose filter, NC) Signa ,
: (ECL)
Pierce Gel Doc ,  15% , NC
Bio - Rad ,NC (10% , TIBS)
24 1h,  Tris/Tween ( Tris buffered
Tween - 20 saline, TIBS) ,10min x 3
) 50an 180an NG 3 , TT-
, 60 BS ,10minx3 TBS oG
lux, (1. 4000) , , 1h, 3
5min , ECL , ,
NC B - Actin
, Gel Doc NG
B - Actin
NG NC
NG B - Actin
25 NG 26
) , SPSS10 0 ,
) ) + M +D)



6 841
NG ,
(p>Q 05) 7
(Oneway ANOVA ) ( Post-hoc tegt, 14
LD) NG (F(3,36) =3 86, p<0Q 05 F (3, 36) =7 46,
Pearson Feaman p <Q 001) , PS
, ES
3 , ES PS Cc1
31 Cc2 2
2 (gM D)
7 10 7 14
ES 10 273 99 +27. 30 325 49 +28 74 363 22 +34 58" 356 67 £41 77" " #
PS 10 272 31 26 26 327. 73 +27. 67 351 92+£28 32" # 364 6034 72" #
C1 10 282 02 £34 62 339 55 +30. 71 388 40 £33 51 415 12 £38 65
c2 10 273 55 +27. 84 345 50 £24 35 394 79 £34, 26 419 57 £37. 15
F Q23 117 386 7. 46
p 0 88 0 34 Q 02 <Q 001
* c1 ,p<0 05 * * C1 ,p<Q 01
# c2 ,p<0 05; ## c2 ,p<0 01
32 p<0Q 01) . ,
) i PS
, (p<Q 05),
(p>0Q 05) ES
, ES , C1 3
Cc2 , ( p <Q 05,
3 M D)
( ) (am) () C ) ( ) ( )
ES 130£1 49 3604 00 £820. 80 15 2025 22 1 30+0 67 % 0701 64 0 300 48
PS 210%1 52 3486 30 £872 32 9 10 +4 04 Q 90 +1 29" 0100 32 0 300 48
c1 280%3 16 3651 20 £1433 80 11 705 70 0 400 52 2 604 09 0 400 70
c2 280x215 6247. 30 £7703 08 13 507 78 0 100 32 120£2 53 0 200 42
F 107 114 199 4 56 176 0 24
p Q38 Q35 013 Q01 Q 17 0 87
* C1 ,p<Q 05
# c2 ,p<0. 05; ## c2 ,p<Q 01
33 NG NG (Odu,M £D)
NG NG NG
(p>0Q 05); NG ES 138+0 78 1160 44" "%
(F(3,36) =7 57, p<Q 01) PS 1030 19 220+1 08"
ES NG c1 c1 1380 43 453+1 64
c2 146 £0 51 306+2 36
c2 , PS NG c1 . 096 -
Cl C2 NG p 0 43 <0001
4 c1 ,p< 0.05; * * c1 ,p< Q01
# c2 ,p< 001



842 37
34 NG NG
, NG
, 5
5 NG
NG
a3 "
Q27" 046"
-0 02 0 02 016
-016 0 05 013 0 06
0 06 -026° -Q07 015 -ao01
NG -0 08 0 03 030 -029 011 Q15
NG Q16 0 09 0 02 -040° 0 06 Q 00 025
P *p<005 * *p<001
[2]
4
[10]
(6]
[11]
[12]
1,7,8 8
[1,7.8] ’ (8] , , NG
NG
Pijman '
NG Ne-
uner-Jehld ™! ,
1 1 NG t
,  Pijiman ,

[9]

LTP, PKC PKA



843

NG

CaMK ,
NG NR
LTP , '
/ ’
( ) [14,15]
, NG
NG
NG .
NG

Pijman F T, HerranansA H, Kieft 1 Behavioural changes after
different stress paradigns prepulse inhibition increased after physi-
cal, but not amotional stress European neuropsychophamacology,
2003, 13:369 380
Shao F, LinW J, Chen JH. The effectsof chronic enotional stress
on the behaviorsof rats and its changing trend Chinese Journal of
Behavioral M edical Science 2003, 12(1):5 7
«

, 2003, 12(1):5 7)
Houben M P, Lankhorst A J, van Dalen J J, et al Pre-and
postyngptic localization of RC3/neurogranin in the adult rat ginal
cord: an immunohisiochemical study. The Joumal of Neuroscience
Research, 2000, 59(6): 750 759
Neuner-JehleM, DenizmtJ P, Malletd Neurogranin is locally con-
centrated in rat cortical and hippocanpal neurons Brain Research,

10

11

12

13

14

15

1996, 733(1): 149 154

LinW J, WangW W, Shao FE New animal model of emotional
stress  behavioral,
quences Chinese Science Bulletin, 2003, 48(15): 1565 1568
VyasA, MitraR, ShankaranarayanaRa0B S, etal Chronic stress

neuroendocrine and immunological conse-

induces contrasting patterns of dendritic remodeling in hippocanpal
and amygdaloid neurons The Joumal of Neuroscience, 2002; 22
(15): 6810 6818
Bomman RE, Ferguson D, Luine VN. Effects of chronic restraint
stress and estradiol on open field activity, atial memory and mono-
aminergic neurotransnitters in ovariectamized rats Neuroscience,
2002,113(2): 401 410
Ji Z, GaoW. The effect of stresson behavior and leamingimemory
in animals Joumal of Dalian university, 2002, 23(4):81 84
( .

, 2002, 23(4):81 84)
Ducottet C, Belzung C Behaviour in the elevated plusmaze pre-
dicts coping after subchronic mild stress in mice Physiology & Be-
havior, 2004, 81:417 426
Lupien SJ, Lepage M. Stress memory, and the hippocanpus
can’ t live with it, can’ t live without it Behavioural Brain Re-
search, 2001, 127: 137 158
Han T Z, Wu FM. Neurobiology of L eaming and memory. Beijing
M edical University and Peking Union M edical College Cambined
Press 1st edition, 1998 208
( ) )
,1998 208)
LenvisM D, StiebenJ Emotion regulation in the brain: conceptual
issues and directions for developmental research Child Develop-
ment, 2004, 75(2): 371 376
Neuner-JehleM, Rhyner TA, Borbely A A. Sleep deprivation dif-
ferentially alters the mRNA and protein levels of neurogranin in rat
brain Brain Research, 1995, 685(1- 2): 143 153
Angenstein F, HirschfelderM, Stask S A ctivation of metabotropic
glutamate receptors increases endogenous protein kinase C substrate
phogphorylation in adult hippocanpal slices Brain Research, 1997,
16:44 54
Pak JH, Huang FL, Lid
lation of calcium/caimodulin-dependent protein kinase I, synaptic

Involvement of neurogranin in themodu-

plasticity, and gatial leaming a study with knockout mice Pro-
ceedings of the National A cademy of Sciencesof the United States of
America, 2000, 7(21): 11232 11237



844 37

The Effects of D ifferent Stressorson Behavior and Proten L evels of Neurogranin n Rats

Li Huanhuan', LinWenjuan', Li Junfd
(*B rain-B ehavior Ressarch Center, Institute of Psychology, Chiness Academy of Sciences Beijing 100101, China)
(ZDeparment of neurobiology, Capital University of M edical Sciences Beijing 100054, China)

Abstract

The aim of study was to investigate the effects of chronic emotional stress and physical stresson behavior and protein
levels of neurogranin in brain, and the correlation betveen protein levels of neurogranin and stress-induced behavioral
changes Forty ratswere randamly divided into emotional stressed group (ES), physical stressed group (PS), regular
drinking group (C1) and handled-controls (C2) , with ten in each Randamly giving enpty water bottleswas used as e-
motional stresr, and physical stress is induced by water-deprivation Behavioral changes in rats after stresswere observed
by open-field test, and neurogranin level of hippocanpus and forebrain were determined by W estemn blotting The reaults
showed that there is no significantly difference in neurogranin levelsof hippocampus among four groups Neurogranin level
of forebrain in ESwas significantly lowver than that in C1 and C2 groups (p <0Q. 05, p <0. 01; sparately). Neurogranin
level of forebrain in PSwas significantly lower than that in C1 (p <0 05). Grooming in open-field test in both ES and PS
groupswas more increased than that in C2 group (p <0. 01, p <0 05; separately). Correlation is significant at 0. 01 level
betweengrooming and neurogranin level in forebrain  These results suggested that chronic emotional stress can induce more
significant decrease in neurogranin levels of forebrain and increase in grooming than physical stress Grooming may be a
sensitive behavioral index, and neurogranin levels of forebrain may be an effective biological predictor for anxiety and/or
depression induced by emotional stress
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