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[ Abstract |

pression. Methods

Objective To study the expression of vesicular GABA transporter and vesicular glutamate transporter 1 in de-
Mice was divided into control group and defeat group stochastically. By social defeat model and social avoidance,
the defeat group was divided into two groups:susceptible group and unsusceptible group. Synaptic proteins were extracted respec-
tively from the 3 groups. We detected the expression abundance of VGAT and VGLUTI1 by Western blot. Results Compared with
the control group,in susceptible group, the residence time in the contact area was significantly reduced, and the residence time in
the corner area was significantly increased, with statistical difference( P<C0. 05). In the prefrontal cortex and hippocampus, Com-
pared with the control group and the unsusceptible group,the expression levels of VGLUT1 and VGAT were increased in the sus-
ceptible group(P<C0. 05). there were no statistically significant in VGLUT1 and VGAT leveles between control group and the un-
susceptible group(P>>0. 05). In the striatum, although the expression levels of VGAT and VGLUTI were increased in susceptible
group, but in unsusceptible group, the expression of these proteins also increased significantly. Conclusion The prefrontal cortex and hippo-
campus excitability and inhibitory vesicle transport were changed in depression, which may relate to the transcription disorder.
[Key words] depression; GABA transporter;vesicular glutamate transporter

AWAIAE S F R d5 5 4IRS RO B IR AR AE D L1 L ey 10 JA % CSTBL/6 MEPE /R 30 L R i

FIHFHARRG BWRME. AL &R T OIEM G H AT
FRGHLEI A E TE R M F TR Z 5 1 5-HT K-
B AE M DGR BF ST B0 T SR AR SR RO B ZE A O AR AE & %
GABA e 5/ AR BEE flAH G M ik kK ARk M &
SRS I L 5% fih T P K AR T AR G X 58 Ml A& o GABA
RS AR FE M W5 . GABA 3@ 555K (VGAT) K
BRAMBM B (VGLUT) &2 55 GABA 8548 &M g
23 A B0 E (4 GABA 545 2R Ak 43k
TR P R I AR T AR 5T 40 A AR I R 2 U
SOIR A P R BUZE f A o 3 £ X 40 AR AE & 6 )5 R il i VGAT
5 VGLUT By/KF72 A6 47 383, oy O 58 30 AR T & 5 GA-
BA G854 S0 2 BE M 28308 T 1 A8 fh 4R 4k TR 3 .

1 #IR5FE

1.1 R

x  EETIE A A AR IR E 4 (15B180012) 5 J8 3 [ 2% 5 4 4 R} 27 4 1 1 3 £ 4 (2014-DF-004) ,
#i4EE . E-mail: 253043893@qq. com,

(1985—) , il ¥Z . 1 4, FEMNFIMARAE KT HLHI R, ~

22~25 g;24 JA i CD1MEMEIR RN B 22 R /N BUR 37 T 4R 1
b .3~4 /R, A EE KoK,

L1.2 528l VGAT Hg STk (B KD . VGLUT #og
BEDL I (L BO W T Synaptic system A 7] » HRP-£ 47 B~ H1 1ly
FF A E A AL BCA IR 7 & F Thermo scientific, 25 [ [iff
50 0 T2 A

1.2 ik

L2010 R RMOBAL AR Nestler RS M k™ AL
REAL b, B R 3R I /N B — RS 2 AN AR I A B0k
19 CD1 /NRUHZE— & 10 d, 4 K 10 min Bk B [A]  H 4% i [
— A 20 U 1 0 YR S A A A . R BRUDS B S HOR TR R AR
BRI/ BB — & B K i 10 min, J5 206 I T 04 28 86}
B AR 43 T o AT S 2 4 b ok Ak S ] 0 S 300 . 4 [ gkk
LI ITIEINE T Se RN A — 50 emX(50 ¢mX 20 cm {1y

EEE . R



FTRES 2016 454 A% 45 K% 114

WMB T ET bR s A E AL A ILBE & T
15 em, A AL3E I G R FE ) H ik DX 8 i % T AR IR Y X3
W Sy £l Ve X, 1055 2.5 min P /)N BRUTE 52 fal X 45 B
&), 32K T SR U5 H5 /N BUBC B B2 K . 1 min, FH 7026 19 2,
R IR &L LR BR /DR AR . A5 CDL NEUR T A
BLBE I G b K 5238 /N BP9 3l 5k 2.5 min /N R
TESZ X E i m e Too WA T 5 T W HOEAE MR
DAEAR 2 LEAE KT 1, 4 /08 B by 0 32 3R A B0 /s B
RZH AN F 1B 8 i 2 s i B

1.2.2 ZEMb/NRIREL AR I At <5 Il ke 50 30 0 45 S L 3 BOR
SECZEL Xt 0TS A SRR AL R X 00 0 i A R A 1 /N B B A 4
H. A4 Duman #8232 46 A9 95 55T L 803 BUAY /N B 43 500 1 <k
HURN  ZE UK E AR Ay B TR 2 S BRIk . BUL A
BIAE S W (0. 32 mol/L BBk, 20 mmol/L. HEPES 2% #p i . 1
mmol/L EDTA,5 mmol/L FAL4H .1 mmol/L BLEZ4N &% 0.1 g/
L 25 0 0 5D sh b B S 3 AE 4 °C L2 800 r/min #5358
TELL 10 min, BOH BB TFK B L 10 min, £ 34 12 000
r/min, 3 FiE W, U0 3 % W (50 mmol/L Tris-HCI, 150
mmol/L & 4k4h.1% Triton X-100,0.1% SDS,2 mmol/L ED-
TA,1 mmol/L R LR 4N .5 mmol/L F b4 & 0.1 g/L & (i

1471

WHIFDE @B, EAWEE T BCA EHE R
K,

1.2.3 Western blot L3k K HEHUAY 28 filt NMA B BE S 5 B
e IR A AW K H i 10 min, BU 20 pg BB LKL
it 10% SDS-PAGE Jig i ik 43 2§ % (1 » HL %% 2 PVDF it |-, I
RS WA B 1 h, —PL R LA 12 1 00004 Cidi. K H.,
JEsE i TBST vk 3 5. A ZH W #F 1 h, Bk A
TBST HMER I B ERENEL B ZMNEY. EAOFEE
f#i i FluorChem ™ %t {4 3 H1 il 7€ .

1.3 Sl ab3 SR A SPSS13. 0 #4748 i1 2% 2 #r . 45 S 4l
M xLts Fox. RAHI 225 H1 (One-way ANOVA) #4748
AL B, & 40 Ta) Y EG B R LSD ¥, 5 25 N 5% it I
Dunnett T3 ¥, P<<0.05 NZERABF ST+ E X,

2 & 7

2.1 /NRBIFES [T

i &

NS 8 HON B 4L/ B A

22 FUE /N B 0 i 4 O OB D, S R BE T/ B B A
ZH /N B3 SR X A0 AR AE A58 2H B X 30 AR AE S SR A . e AR S ]
WEAT Ry S o I SRR AL /N RS 0 R AL/ BUAH B 7 2
fik X 35, A 452 B4 i I 8 3 AR ARG EL T A 7 IX R A 5 R S ) S 2
s 25 58 Gk L (P<<0.05), LI 1,

A/NERIY A A USRI UL . BLCo N RGBS X IR E MR A A /N B X BRI U LG & 2 CDL A7 A I A v 0] DX 5 B I

5] 48 45, 6 AR 7 DX SR 455 B8 Ik ) S 3 . ¢ . P<<0. 05, S5 X BRI AR L .

B 1 MNRE A S BB 1T A

2.5, I3 ER4E
kA
2 TRk
¥ ~20
®
ESfici:t A LG 5%1.5
12 3 4.5 6 7 8 9101 12 §i§'ﬂ
-~ | &
o [ -
VGAT q-—-.-ﬂii.. 2¥0s

G s i M S e o - 0.0

A B
B 2 HP BB AE H AT EN I R SR AN R 3
AFREEANETL
CoxmA
A
488 s fema KN g | =rEEd
12 3 45 6 7 8 90 np NE
- e = U
VGLUTI § . 34
| o
VGAT [ S | ' 3 58
wo S = -
0
A B

B3 WEBEPEIRMNPEAREZEANEN

2.2 BB DRECRGE i B E 5 R R 7R
W g7 J2 I T e 5 el HR A0 X A A AR R A L X P A
HUR A VGLUTL K& VGAT A K B E RN, 2% A 501
250 L (P<C0. 05) ; X IIABAE A B2 5 % BB 4140 Lt H VGAT
B VGLUTL /K[l ik 22 R RGiT45 50, WE 2.3,

TEGUAR R, SR X AR E MR A N B VGAT K
VGLUTL Y2235 K244 160 (P<<0. 05)  {H & X AR AE A 4
TR /)N BROX S8 2 s e B SE HE n (J& )

Cozd8Ree
ZAfEA
e S

w

FERLA L TaReA

1 2 3 45 67 8 910 11 12
DA BEAEBEBE

VGLUT 5VGAT k5%
(R BRABFREL)
~N

B4 WEEPCRGERMNEPEAREEANTL

3 it it

TR 247 1) A% 368 0 Bl 28 388 J50 2 3 3% L 2 T A SR M AR AE 1
WHoE . B2 BT BI 98 R 2 B0 T i 4 200 4 2 1 1 4
B, IS BB B B Bk 2 ik v 4% T 20 7 4 0 400 o) 2 e B 1 AR Ak
SN T AR L, VR & 7E 1 A5 IS X 4R B 28 Ak B 1 AT A
T 3 A AFFEAR T I B2, JF HAR 3 T &5 R0 5 k. mr s
B2 51 T 1 5 22 A il XA 9 filk R EBE 3R L S AR RE & 1) e o6
AR DX, SO AR 2 A W5 1 6] BRI X

VGLUT fER RGN S ARGk 3 FifETE P
X :VGLUTL.2.3"™, H i VGLUTL £ 04 T KM & 2.
W N VGLUT2 R T2 T RS2 B E



1472

JEHT T VGLUTS M) 3222 43 415 15 55 € B ph 220 b o i 5%
i e 2420 IH B RE B 42 90 T GABA RERIR 73 4% 24 IR RE 1
ZEOUAENY o WY KR B AE AR E K L A R KT T
NMDA 3 i i B #% s NMDA 32 (855 505570 JT il #5077 7 A= P
BT AIS RN o A P R T2 R U D SR A RE K S 1 A
SRR 1R % O VGLUTL 48 & 01 & M & 2 KOl o i
VGLUT ik, 3 K BUMARAE KA P i 8 H K09 Bl . X4
AN AR 9 Hh YA P AR 38 T R O T RE TN G 51 AR 2 A 1Y
L.

GABA SNl r i T 200 10 o) P 22 6 o, 2 22 ol 45 A
BRI R I £ B o B TR g bl ek 1 3 RE AL L B I U M 2
KRR P EENERET I HS 50 AL 5
AL GABA 548 SR I [ 2k 45 Bl 2 0% A 1 7 4 L 3 S ek
Bl 0 R0 4 A A A OB . IR Tk DA A L TR AR AE
R A R BRI L T R GABA ¥R B B IR T IR L ) 3 2% 4 19 2K
. AT IR LI VGAT KFT M, X 5 LA w0 o
FEHA B AREAR A % i VGAT RHEALR B 19 GABA
Ko XA B R R T A WF 5 4 R SRR AR E 9 I £y
5% GABA R fil fe3d B E H VGAT /K8 25 380 X 7T fig
JENUACH T 0 BT AT 2R 32 1A% ) P T R B DR 4 1 5

St RS S N RECR AN VGLUTL B VGAT
I S 1 i Yo 40 S U 2 R X A A TR /D B 1
FIBKFEA LI 22 S B e i 2 7 L (P>>0. 05) . X 47 . 7EM)
R LA AWAR T 72 ORI VGLUTL M VGAT R 578 {4y
SN S ELAT i DX S

AW TN Bl Ak 2 R WOE B L/ BRUATA I B = U
S5 I DX fl i S 22 Rl 220 R AL L AR R ik VGLUTL
K VGAT RIBFHG R . X PR 18 VAR AE 52 0 P 2% A 5 5 40
B Ao 222 308 SO B 2 O T RE 1R R ik B REZRL 7R I R T
AF o 2 A AR L 1Y o 22 356 T K S AT RTRE AT B T AR R T
A R X S 20 55 48 T JEAT TR AR 38 26 77 AR 4E 587 5%
W

S & Lk

[1] Holden C. Neuroscience. Mutant gene tied to poor seroto-
nin production and depression [ J]. Science, 2004, 306
(5704) :2023-2025.

[2] Marona-Lewicka D, Nichols DE. The effect of selective
serotonin releasing agents in the chronic mild stress mod-
el of depression in rats[J]. Stress,1997,2(2):91-100.

[3] Smith KS,Rudolph U. Anxiety and depression: mouse ge-
netics and pharmacological approaches to the role of GA-

BA(A) receptor subtypes[J]. Neuropharmacology, 2012,

FTRES 201654 A% 45 5% 114

62(1):54-60.

[4] Lussier AL,Romay-Tallon R,Caruncho HJ,et al. Altered
GABAergic and glutamatergic activity within the rat hip-
pocampus and amygdala in rats subjected to repeated cor-
ticosterone administration but not restraint stress[ ] ].
Neuroscience,2013,231(1) :38-50.

[5] Zander JF,Miinster-Wandowski A, Brunk I.et al. Synap-
tic and vesicular coexistence of VGLUT and VGAT in se-
lected excitatory and inhibitory synapses[J]. J Neurosci,
2010,30(22) :7634-7640.

[6] Krishnan V,Han MH,Graham DL,et al. Molecular adap-
tations underlying susceptibility and resistance to social
defeat in brain reward regions[ J ]. Cell,2007,131(2):391-
400.

[7] LiN,Lee B,Liu RJ.et al. mnTOR-dependent synapse for-
mation underlies the rapid antidepressant effects of NM-
DA antagonists[ ] ]. Science,2010,329(5994) :959-962.

[8] Moriyama Y, Yamamoto A. Glutamatergic chemical trans-
mission:look! Here, there, and anywhere[ J]. J Biochem,
2004,135(2) :155-160.

[9] Fremeau RT,Troyer MD Jr, Pahner I, et al. The expres-
sion of vesicular glutamate transporters defines two clas-
ses of excitatory synapse[ J]. Neuron, 2001, 31(2): 247-
250.

[10] Fremeau RT, Voglmaier S, Seal RP, et al. VGLUTs de-
fine subsets of excitatory neurons and suggest novel roles
for glutamate[ ] |. Trends Neurosci,2004,27(2) :98-100.

[11] Herzog E, Gilchrist J, Gras C, et al. Localization of
VGLUTS3, the vesicular glutamate transporter type 3,in
the rat brain[J]. Neuroscience,2004,123(4) :983-990.

[12] Watanabe M, Maemura K, Kanbara K, et al. GABA and
GABA receptors in the central nervous system and other
organs[ J]. Int Rev Cytol,2002,213(1) :1-5.

[13] Lamigeon C, Bellier JP, Sacchettoni S, et al. Enhanced
neuronal protection from oxidative stress by coculture
with glutamic acid decarboxylase-expressing astrocytes
[J1.] Neurochem,2001,77(2) :598-600.

[14] Waagepetersen HS,Sonnewald U, Schousboe A. The GA-
BA paradox: multiple roles as metabolite, neurotransmit-
ter, and neurodifferentiative agent [ J ]. J Neurochem,
1999,73(4) :1335-1340.

CISCRS F B 2015-10-25 01 H 48 :2015-12-30)

(R $58 1469 50

[14] Romagnoli G, Nisini R, Chiani P,et al. The interaction of
human dendritic cells with yeast and germ-tube forms of
Candida albicans leads to efficient fungal processing, den-
dritic cell maturation, and acquisition of a Thl response-
promoting function[ J]. J Leukoc Biol, 2004,75(1):117-
126.

[15] Angulo I,Jiménez-Diaz MB, Garcia-Bustos JF,et al. Can-

dida albicans infection enhances immunosuppression in-

duced by cyclophosphamide by selective priming of sup-
pressive myeloid progenitors for NO production[ ] ]. Cell
Immunol,2002,218(1/2) :46-58.

[16] Stuehler C, Khanna N, Bozza S, et al. Cross-protective
TH1 Cells to Aspergillus Fumigatus and Candida albi-
cans[J . Blood,2011,117(22) : 5881-5891.

Wi B 9 :2015-10-28 &[] H 19 :2016-01-10)



