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GABA inhibit the migration function of immature dendritic cells in ab-

dominal aortic aneurysm mice
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[ Abstract] Objective:To investigate the mechanism of GABA inhibiting migration function of immature dendritic cell(iDCs) in
abdominal aortic aneurysm mice. Methods:48 hours after transfection of GABA-A receptor o5 subunit SIRNA in iDCs ,the expression
of GABA-A receptor a5 subunit was detected by Western blot. Then, the transwell migration experiment was performed to assess the reg-
ulation of iDCs migration ability by GABA/GABA-A receptor pathway. The regulatory effects of GABA/GABA-A receptor pathway on
iDCs pseudopodia production was further analyzed by laser confocal microscopy. Results:48 hours after the transfection of GABA-A re-
ceptor a5 subunit SIRNA in iDCs, the expression of a5 subunit significantly decreased (P <0.05). The migration of iDCs was signifi-
cantly inhibited by GABA(P <0.05). GABA inhibited the formation of iDCs pseudofoot. Conclusion: GABA/GABA-A receptor a5

subunit inhibits the migration ability of iDCs and the formation of iDCs pseudofoot.

ES&WB: W4 AR W (2016JY0172) 5 DU I 48 T A= i B % BL AT 3R A (201716PJ121 ) s MK A AR 2 B & HFFE KGO H
(201881700417 )

EEBN: B . E-mail:yang_ying3000@ sina. com

EINESE . WE, E-mail.182415202@ qq. com



$36 % HoM
1250 202149 J1

JIldt E Z Bz 2 4R ( http : //noth. cbpt. enki. net)
JOURNAL OF NORTH SICHUAN MEDICAL COLLEGE

Vol. 36,No. 9
Sep. 2021

[ Key words] Abdominal aortic aneurysm; GABA ; Cell migration ; Immature dendritic cell; GABA-A receptor

i & 3 k98 ( abdominal aortic aneurysm, AAA)
KT R 1 Bl Ik e o — 28 B 19 1L 8 M 0, 3
ik 3 ¥ 1 1k ( atherosclerosis, AS) &2 H & UL B 95
DI o AAA (Y T2 B B A A Ay 4 A AN S I I o
ST L B R T, 5 T A N D A DR B 4 P A
FEL R (extracellular matrix , ECM) &/ , MM S 203 ik
B ok R L A R AR R ™ L, A &
iR AR T A UR L I e i SR f
ECM [ & T AAA By 32 245 it , d0 02 B AT R
fifp e B i PR ME R, y-2 B T R (1 y-aminobutyric
acid, GABA) A AUZ (A Be K ] 45 S0 B ¥ 3l 18 | K
FER BBl H IR «,B,y,8,e,m,0,p 8 W IEH
T S Y LR AA 3 Y R S AR £ D) R A6 A R
51 GABA-A 3Z{k, GABA i3] GABA-A Z{KJ5 Xf
i P A0 A 2 A 0 AT D L AR R B
KI,GABA-A SZ K [F]FE R 35 T80 R 50K 40 M L
Wk 210 i T 94 T2 40 55 200 FR S, 490 ot R AE £ 92 A i
ARG P, SE 92 L 26 | B G e VB I iR . AN
BEFERFE S % B, 76 AS AR ef | TS Sh JA i 2 A% -
IV 40 JI65 3 T 19 GABA-A 52 A 1] 2 36 B 6k 41 g
DA 2R A ) JIEL ] Pt e 0, 40 ) 00 L 3 9 TNF -0, |
PSSk AN He ), R R A B B
(apoE-/-) /Nl 32 3l ik ot 8 i A0 BE He (9 08 1. % 45
RAPL7R ,AS 5 AAA [F) Sy i A8 5 REPEBA L &k AL
AL, R P I B AR A RS B
GABA J2& 15 [ % 3 i HC A2 4441 1 I 3= 30 Bk /) BUA
JEA 22 R 41 i (immature dendritic cells iDCs) 11T
R AL

1 #wRE5H=E

1.1 oe#r

CS7BL/6J MEE/IN B (W 11 b B& 27 B 52 59 sh )
) R 6 J IR 18 ~20 g H & W HAEfL S
PEh 12 h EHEAN 12 h SR, &4 ARk & 75 Bt 4 .
S 6 B0 4 (5 FH B A e BRI b S 2 e SE 56 3h 4 o
O Bh P18 B 24 45 ) $1 AT . GABA Iy F 35 [ Sigma
NI
1.2 ik
1.2.1 443 Sk ARG (PPE) M g/ BUE
E SRR SRR RN BRURRBE S AT T IR R i
25 B Bk LR B B ko DL 3 3h ik B AR IR
SEFLIE F B0 Wkooy 3, ST BT IE 3 2h kG o , i sk PR
W ST ], 2% 2 BEL 0BT 1 3= 0 ko o , £ 0 3 B 2 Bl ik
ZEfL, B A PPE 45 2540 [ 5 , K 90 v 1 B I 3 2 ik
WA PPE JEE W R 4.5 U/mL, 48 #5701 &

100 mmHg, # B [H] 4 5 min, #1358 B J5 3k i PPE
BBEEERN AT, B)E . FARN
] 40 ~ 60 min, A KL JE ] 14 d, B F 3 kP K F
(%) = (KRG 4 JAMEFE kAR - ¥EEFIE 3 35 bk
HAR) /TR ES K x100% , LA G 14 d
& FE sk Y 7k F 50% UL AR A2 W IR o ko Y
PR o e 2 222 A6 I B s, 200 L A/ 35 o R Ao, - T
UL 200 6 ik /0 304 2k, 4 A B v

1.2.2 @i 3KH C5STBL/6) I8 3 30 kg /h
B A IR P A B AR SRR A L D BRI S 4k
BETETCW S5 T o /N E o ) PBS Hg |
R 0 gk ok B R . WOAR vh R
YRR L U8 o h RS A e R RS A 15 mL B0
t,1 000 rpm B0 5 min, 85 FIHWR, A GE & 1Y
CLA M R W R R R ITIR S),4°C 2 f# 1 ~ 2 min,
JA 10 ~20 mL PBS {85, 5.0 3¢ Bl o K UTTEM
AT #7236 mL WATIRA 5/ 2 6 Lk, &
L1 mL, A 37T CHFRAEME 3 h 5/l i
W, BALA B 2 mL 58 4x 15 5% 2k K CSF il IL-4
% 10 WL, A 37TCH FRAF h dk B2 35 5% . B R4 Tk
JEI KT CSF #1 TL-4, 55 6 R A I . T
AR L DCs 4h ),

1.2.3 st g BUCER I oK G DCs 2 i 42 Fi
26 LA, B AL A 41 MW 1 mL; F RS WA I HR
0.35 L siRNA Jijl A 200 pL 1640 55525 A 15 pl
AR, R GIR A G T #E 1S ming 1B A W00
AR A 37T CHEFRFEME 6 h, BFLIn A B
fif 52 4> 1% F5 3 2 mL, Gabara5 SiRNA GGUGCGAA-
CAGACAUCUAUTT; AUAGAUGUCUGUUCGCACCTT
(T ElET) .

1.2.4 Transwell 3 #% 52 30 W 2 @ o 31 %% 66 7 &%
e 48 h JT e 4 20 A BT O, K A0 R 0 DRy o R (A R
bk 4H) . GABA (200 nmol/L) £ . GabaraSsiRNA +
GABA (200 nmol/L) #H ; |35 W 4% fin A 28 i = & 100
pL, FEFINA 500 wL 58215 F 5L A 37C 5 5%
FEIEE 2 h; PBS Wk, 4% 2 W EE [ E 15 min, DA-
PI J4 £ 10 min, PBS ¥k 3 W 1 T 1 )5 9400 il B
TSI IR R Tmage J 8040 B 1 H A A MO %k
1.2.5 HAEHEANZE @M EE  WERBAM
DCs 2 g, I 54 41 fifg ¢ )% > 10°/mL, FH #% 9 A b 1
YRR 1 mL $EFD T 22 B R b 3 B R L,
A 3TCH: FR 4 BE & 48 h; 4 PBS WUk ,4% Z KW
Ji [ 5 ,0. 25% Tritonx-100 % B, 75 I B 4 1) 8 2
IR 2P b, REOE F , PBS PRIk, i T
J T TG VR B 5], 2¢O TR WL AR 4T R



R, % GABA Il B2 3= 3l DR /I AR RGP 20 14 3 4% AL 1251

PR F-Lsh & A G 0 (F-actin) o
1.2.6 & & % & W &t 3% ( Western Blot) £
GABAA % fk a5 %8 % MCHE 20 B e
DCs, S ER 11, S 40 fE BCA 3 00 2 11 7 i
MU I e LK R R O e B BRI
JE AL RO AR I
1.3 itz am

V] SPSS 22.0 B A4 %) B4 HE AT o0 A 5 Ak B
HEREEL (x £5) TR, K one-way ANOVA 43
Bro P<0.05 HESAGIFEX

2 #HR

2.1 RAEAPISIKEHE (iDCs) WEBEFRAE

B IR B SR 0 Kot i B 46 2 /s B 3R W h 5e
R A P SRR A0 D 5 2 2 R WL i B A L D B A
K HA A B, TR0 20 M TT 4 A SR 5 2 4 R
56 B v SR A HR R 1 A M B 2 5
6 KWLEE K BLA R i 40 M A8 o A0 B SR, 4 e S

Bl KA — 1 280 o DR B 20 I Sk R 1 iDC 3R 3k
CD11c,CD11c-FITC $i{RK M iDC 46, 1255 6 K
WA 4E 40 M W S A CD11e-FITC Hi A& 4732 , FI I
AT,

20 L ASCA 00 40 JH 40 88 7 80 % Ze A o

A
F_i
EPS
‘N-T;
,rr'f;"{@ “‘J
8 e, 'kl"..
.1?:v'

125 ‘:1.. et ﬁ
',.
"’#""" !:St:.’&::i .:

LIPS

4007

3007

Count

. LAY P L B SR S R
10° 10! 10? 10°
GRN-HLog::Green Fluorescence (GRN-HLog)
1 RELFAB AR RIS T R A
A. % 0.2.4.6 RAEFZMBETIED G IDC H AT
(4x10);B. #1 A CD11c-FITC # ) 49 iDC 49 46 &

2.2 GABAA Z{k o5 T H SiRNA #4558

GABAA %21k o5 W 3 SiRNA L& > 90% |
# iDCs 43 i as A (AEPEER K24 ) \GABA 4 % 4L
ik 2H . NC-FAM 2 ( NC % ). Gabara5siRNA 4
(SiRNA 41 ), %% 4L 48 h J5 W 4E 40 B F) | Western
blot ] GABA-A 5Z {& o5 W H ) ik & 81, GABA
Al LIAE 3 GABA-A Z 1k o5 WIHFKE, Z R LT

X (P>0.05),7 SiRNA T4t T GABAA 3 {k
oS WA RIL, ZRASIHFE L (P<0.05), W
&l 2,

A

8007]
600

= A

GFP
4004 96.0

Count

2004}

0.

100 10 10° 10° 10°
GRN-HLog:Green Fluorescence (GRN-HLog)

NC-FAM 4

B

Bacin W S ——

2
=4y 4 K Yo %
7. 8, Eon g
v Py Ty, kP
&%
1.0~
T
)
® 0.6
m *
.
'S 044
0.24
0.0
AR DS DS S DS
oY N A o7 N
N i o » 5‘8‘$

B 2 GABA-A Z{K o5 TE SiRNA BH#1ER

A. 30 B HBALT IDC 89 4 05 0L (4x10), 7 X 29 i
R 69 iDCs 4+ 4 % ;B. West blot 3£ ;iDCs # &L R, *P<
0.05,5 GABA 4}t #:,

2.3 GABA @it GABA-A Z k4l iDCs §5ER
H iDCs 43 My 28 FI4H (B ER K 41) \GABA 4]

Gabara5siRNA £H (SiRNA 4H) , 2" GABA 4H il SiR-
NA 414 A 200 nmol/L ff) GABA Sk 7, F| fil
transwell /)% 62 40 L F% B8 07, 45 2R W, 5 X5 B
A, GABA 4 iDCs {50 s /b, 2 R H 45
Tt X (P <0.05), SiRNA 2 iDCs i > 508 %
REZH TC I B AR Ak, ax 2E 45 ] R ] GABA Xﬂ‘ iDCs 1T
Fae R R Y VE T, OF EHLAT R Rl ik GABA-A %
& o5 WEHATH . ILE 3,



B30 oM
1250 202149 J]

JIldt E Z Bz 2 4R ( http : //noth. cbpt. enki. net)
JOURNAL OF NORTH SICHUAN MEDICAL COLLEGE

Vol. 36,No. 9
Sep. 2021

2.4 GABA/GABA-A S&BEEHNE iDCs fh B B9
B

B GABA JiI A iDCs AL E 1 h, o JL 5
5B kB, A GABA J5 iDCs 00 & A i ) 5 ek
/> SRS SiRNA % iDCs FTH (9 GABA-A 2
fk o5 WHIF 5 GABA EWFE 1 h, F-actin 58/ 2 5
£5 L % iDCs JF LA B2 100 0 S B, R % GA-
BA (54 . 5% A S0 45 S, Ui W] GABA/GABA-A
2 VA% K A 0 ) iDCs £ A Y TE Bk 90 T 4 i F
TRAE S . WK 4,

7 F4l GABA 41 SiRNA 2

600 1

400 +
=
E
&)

200 A

0 -

3 GABA 3 iDCs £ B B2 IW (x10)
*P<0.05,5 = Gk,

=g GABA 4

4  GABA #1%l iDC A R R B (x60)

SiRNA 41

3 it

AW &I, GABA/GABA-A 37 {43 [ 7] LI
il A AR SR A AR 0 3 A e T, 4 R SIRNA
fIt GABA-A Z{k o5 W H % ik J5, GABA/GABA-A
2 A 3 I DU A T4 ) A AR S PR A B A S o
— R R B, fE GABA EH T, A& Bl 2B 28 1k 40
Pk 2 AR B B #8278 T GABA/GABA-A 7 {K
3 (% T A A R AR R A it £ R B 2R Rk
S ) 48 L 1 A S

BFgE RS, B AN RE DCs JE R AAA
BEAL/IN G, 30 VKR B8 R 0 . 7R IR R Bk,
i DCs fEAE T W IRET 31 5 35 L 40 J F0 N B2 20

L Sl 5 (LA 7R A2 I IR 368 U R 0 B R R A,
SR oAb, KRR DCs R FRBES T k4
JHL 2 e, AT BT AR WS T O A0 A BOR TR
PP TR B A TR R I A A ) R IR 3 DCs JT IR
) M4 AR BT RS, DCs MR NIz 326 B8 2R B H K
AR R U, p38MAPK 5 53 [ 4 0T , 4 i - 42
A M 22 P8 1 L wk R Ak, WL 3h 8 1 AR TE L 22
A 0y ff 3R BE B8, DCs th 2 i, i B T
' B DCs B3k ECM, B A% B0 1 54741,
¥ 53 WA AH O 2R 1 Tl B A ECM, R U DCs E 2L
Sy 4 & & H ¥ ( matrix metalloproteinase
MMP) -1 MMP-2 MMP -9 F13E i 4 J& 25 1 il 410 51 571
(tissue inhibitor of metalloproteinase, TIMP) -1 %, /3
Wit B 5 MAPK {545 & 42 b p38/ ERK1/2 1) % iz
PR A % NG B DCs i 0I5 L 3% 2
AE , HIl 55 K 8 DCs 1918 ) 43 i MMPs 11 g ) ]
A BE 1k B ok g w24 Wi L 3 ) i E SR R ) DCs
LN & A GABA 4 i .GABA %% 1z 2K 111 il GABA-
A SZIREJE (a3, a5,81,B3,p1) " o M5 HUR YL
DCs J5,DCs N & 19 GABA il [ 443 ik 1 77 =X,
YEFF GABA-A 32K , ¥ ¥ DCs iz 3 ; It i #2 v,
YR I GABA-A 57 {K /Y W 3L 3% 35t & A 4k,
a3, B3 A pl KL B S W WK N 5 A B
5 R, A AT MR A GABA-A 32 145 i g
T M Z AR FAE A, 5. 98 7 40 if R A 40 iR it =2 4] & A=
T, KL o5 A RS2 AR N AL 5 78 3R 26 8 1 -AR
-2 2 M (ezrin-radixin-moesin,, ERM ) % ji& /7
HEAR Y A5 B T Sl LSl 88 3, DT 5 1 2 il 7 58
il R T # P A

Zi L, GABA/GABA-A {38 ¢ v] LU i & A%
PR R ERERE ST o SR LA ST /N AR R AR
AP 4k S A58 GABA/GABA-A 32 14 5 % X |
= Bl Ik /N BB 2 R At e e D i 2 T BE A 2 A, DA
1A 12 6 30 ke B4 i R VA 7 <308 i 3

5 % 3k

[1] LeFevre, Michael L. Screening for abdominal aortic aneurysm; U.
S. Preventive Services Task Force recommendation statement[ J].
Annals of internal medicine,2014,161(4) :281 —290.

[2] Hendel A, Ang LS, Granville DJ. Inflammaging and proteases in
abdominal aortic aneurysm [ J ]. Curr Vasc Pharmacol, 2015, 13
(1):95 - 110.

[3] Tritsch NX,Granger AJ,Sabatini BL. Mechanisms and functions of
GABA co-release[ J|. Nat Rev Neurosci,2016,17(3) :139 - 145.

[4] Barragan A, Weidner JM,Jin Z, et al. GABAergic signalling in the
immune system[ J]. Acta Physiol(Oxf) ,2015,213(4) :819 —827.

[5] Yang Y,Lian YT, Huang SY,et al. GABA and topiramate inhibit

the formation of human macrophage-derived foam cells by modula-



W, 45 GABA I 5 Sl b /I BROR ISR SR 40 i 1) 3 A% AL il

1253

[11]

Z< F B 41k - http ://www. nsme. edu. cn

ting cholesterol-metabolism-associated molecules[ J]. Cell Physiol
Biochem,2014 ,33(4) ;1117 - 1129.

Ladich E,Yahagi K,Romero ME et al. Vascular diseases : aortitis,
aortic aneurysms, and vascular calcification[ J]. Cardiovasc Pathol ,
2016,25(5) :432 — 441.

Bartoli MA ,Kober F, Cozzone P, et al. In Vivo Assessment of Murine
Elastase-induced Abdominal Aortic Aneurysm with High Resolution
Magnetic Resonance Imaging[ J]. European Journal of Vascular and
Endovascular Surgery,2012,44(5) :475 -481.

Azuma J, Maegdefessel L, Kitagawa T, et al. Assessment of Elas-
tase-Induced Murine Abdominal Aortic Aneurysms: Comparison of
Ultrasound Imaging with In Situ Video Microscopy[ J]. Journal of
Biomedicine and Biotechnology,2011,2011(5) :1 —10.

Golledge J. Abdominal aortic aneurysm: update on pathogenesis
and medical treatments[ J]. Nature reviews, Cardiology,2019,16
(4):225 -242.
Yan H,Zhou HF, Akk A, et al. Neutrophil Proteases Promote Ex-
perimental Abdominal Aortic Aneurysm via Extracellular Trap Re-
lease and Plasmacytoid Dendritic Cell Activation[ J]. Arterioscler
Thromb Vasc Biol,2016,36(8) :1660 — 1669.

Peshkova 10, Schaefer G, Koltsova EK. Atherosclerosis and aortic

[12]

[13]

[14]

[15]

[16]

[17]

{E&E 5 & % : http://noth. chpt. cnki. net

aneurysm-is inflammation a common denominator? [ J]. FEBS J,
2016,283(9) :1636 —1652.

Chang TW, Gracon AS,Murphy MP, e al. Exploring autoimmunity
in the pathogenesis of abdominal aortic aneurysms[ J]. Am J Physi-
ol Heart Cire Physiol,2015,309(5) ;719 -727.

Kobayashi M, Nishita M, Mishima T, et al. MAPKAPK-2-mediated
LIM-kinase activation is critical for VEGF-induced actin remode-
ling and cell migration[ J]. EMBO J,2006,25(4) ;713 -726.
Gawden-Bone C,Zhou Z,King E, et al. Dendritic cell podosomes
are protrusive and invade the extracellular matrix using metallopro-
teinase MMP-14[J7. T Cell Sci,2010,123(9) ;1427 — 1437.
Kouwenhoven M, Ozenci V, Tjernlund A, et al. Monocyte-derived
dendritic cells express and secrete matrix-degrading metalloprotein-
ases and their inhibitors and are imbalanced in multiple sclerosis
[J].J Neuroimmunol ,2002,126 (1) ;161 - 171.

Fuks JM, Arrighi RB, Weidner JM, et al. GABAergic signaling is
linked to a hypermigratory phenotype in dendritic cells infected by
Toxoplasma gondii[ J]. PLoS Pathog,2012,8(12) :e1003051.
Loebrich S, Bihring R, Katsuno T, et al. Activated radixin is essen-
tial for GABAA receptor alpha5 subunit anchoring at the actin cy-

toskeleton[ J]. EMBO J,2006,25(5) :987 -999.

fB 48 : xuebaochy@ 126. com



