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(# ZE] HBHH: Wit RO REERZARTRE (GluK) 2% F-EHbE (Sevo) 754 4 u] 2 2] A
ICAZRE I Bl ERT, D WA RE Ry 2> T AL . FEE: 4 44 K CSTBL/6T8 A= AT BLRAHL 43 Ay X BRZH |
Sevo#H . Sevo+OE-NC# (JEEaS 24 ) Ml Sevo+OE-GRIK2#H (GRIK2 R ik%4H ). /7 7L k4
H3H, 1T NI A 8 K. Morris 7K K B S50 K il 45 2H %1 B Ak bt v IR 30 . 7E B A 42 B 45= B i [
FZE R BB 5 B PR T RS 6K (P6) M Sevo BREFHIEL, g2 ¢ 1k W 42 45 41 4 B
4 GIluK2 B [ F2ak 1 00 0w 2 55 Je i 0L . Western blotting 46 I 45 21 40 BRIV T 21 20 rp 498 0 Gl 5%
BIR 1T (NKCC1), #4dtitimik2 (KCC2) MGIuK2E M R ILH . G55 Morris /K 2% 5 5256 Il 2
B3, AMSK, SXTHALE, Sevo 24l Rk HEVE RN W AE K (P<C0. 058 P<<0.01), Morris /K%
B GS AR 5K, 5 SevoH LA, Sevo+OE-GRIK2 41 40 Kl ik i v Ak W1 B W 4 4 (P<<0. 05 8%
P<<0.01); 5 Sevo+OE-NC 4 %, Sevo+OE-GRIK2 20 % il b 38k v Ak 399 0 & 4 %6 (P<<0. 05 1§,
P<<0.01) . 5 X B LH, Sevo 4 BU7E H br G BR 4% 8 0[]yl > (P<<0.05) ; 5 Sevo 4 L3,
Sevo+OE-GRIK2 41 4 R7E H Ar % FRAF B i a3 m (P<<0.01); 5 Sevo+OE-NC4l %, Sevo+OE-
GRIK2 41 % U7 H b 4 BRASE B I35 i (P<<0.01) . 5 xF BEZL L4, Sevo 20 &) B0 i BROREF- 15 R B0
/> (P<<0.001); 5 Sevo 2 FL#5, Sevo+ OE-GRIK2 4 %)y §l %% i & - &5 B8 in (P<<0.001) 5 5
Sevo+OE-NC 4l lb %, Sevo+OE-GRIK2 41 4y B¢ 8 o 1 &5 B i (P<<0.001) o sk,
XA H, Sevo 44 B 5 4l 41 GluK2 2 198Ot i B BE AL (P<<0.05) 5 5 Sevo 4 L %%,
Sevo+OE-GRIK2 4 &) Ui D 20 21 b GluK2 8 1 9O6s & (P<<0.01); 5 Sevo+OE-NC 4 L%,
Sevo+OE-GRIK2 4 4 il ¥ B 20 21 rh GluK2 8 F 26 & (P<<0.01) . Western blotting ¥, 5 X}
WAL %, Sevo 21 40 KU & 20 41 KCC2 Al GluK2 2 11 32 35 K F B B A% (P<<0. 05 8% P<<0.001),
NKCC1/KCC2 FL{EM B F+E (P<<0.05); 5 SevoZl e, Sevo+ OE-GRIK2 44 fifE &4 40d KCC2
Ml GluK2 2 14 £k K TH R (P<<0.001), NKCC1/KCC2 FAE &M (P<<0.05); 15 Sevo+OE-NC 41
I#, Sevo+OE-GRIK2 4 %)) i 5 41 2rh KCC2 F1 GluK2 8 1 R A K FFHm (P<<0.001), NKCC1/
KCC2 A FEML (P<<0.05). Z51: GRIK2 iRk Sevo 2 # 1947 B 5 21 81h GluK2 FI KCC2 &
Fik LA, BGE Y RAS A RHCAZEE 0y, HPLE AT A 5 AR B 21 41 NKCC1/KCC2 WIEA X .
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Improvement effect of GRIK2 overexpression on spatial
learning and memory ability of sevoflurane-exposed young
rats and its mechanism
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2. Department of Physiology, School of Medicine Shihezi University, Shihezi 832000, China;
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Incidence Diseases, Shihezi 832000, China;4. Key Laboratory of Xinjiang Endemic and Ethnic Diseases,
Shihezi 832000, China)

ABSTRACT Objective: To discuss the improvement effect of overexpressing kainate receptor subunit
(GIuK) 2 on the spatial learning and memory abilities of juvenile mice exposed to sevoflurane (Sevo), and
to clarify its possible molecular mechanism. Methods: A total of 44 C57BL/6J neonatal mice were
randomly divided into control group, Sevo group, Sevo+OE-NC group (virus empty vector group) , and
Sevo+OE-GRIK2 group (GRIK2 overexpression group). There were 3 mice in each group for molecular
experiments and 8 mice in each group for behavioral experiments. Morris water maze test was used to
detect the escape latency, the residence time in the target quadrant, and the number of platform crossings of
the juvenile mice in various groups. The Sevo anesthesia model was established in the mice on postnatal
day 6 (P6); immunofluorescence method was used to observe the expression of GIuK2 protein and the
virus transfection situation in hippocampus tissue of the juvenile mice in various groups; Western blotting
method was used to detect the expression levels of sodium-potassium-chloride cotransporter 1 (NKCC1),
potassium-chloride cotransporter 2 (KCC2), and GluK2 proteins in hippocampus tissue of the juvenile mice
in various groups. Results: The Morris water maze test results showed that on days 3, 4, and 5 of
training, compared with control group, the escape latency of the young mice in Sevo group was significantly
prolonged (P<C0.05 or P<C0.01). The Morris water maze test results showed that on days 4 and 5 of
training, compared with Sevo group, the escape latency of the young mice in Sevo+OE-GRIK2 group was
significantly shortened (P<Z0. 05 or P<C0.01) ; compared with Sevo+OE-NC group, the escape latency of
the young mice in Sevo+ OE-GRIK2 group was significantly shortened (P<C0. 05 or P<C0.01). The Morris
water maze test results showed that compared with control group, the residence time in the target quadrant
of the young mice in Sevo group was decreased (P<C0. 05) ; compared with Sevo group, the residence time
in the target quadrant of the young mice in Sevo+OE-GRIK2 group was increased (P<C0.01) ; compared
with Sevo+ OE-NC group, the residence time in the target quadrant of the young mice in Sevo+ OE-GRIK2
group was increased (P<C0.01). The Morris water maze test results showed that compared with control
group, the number of platform crossings of the young mice in Sevo group was decreased ( P<C0.001);
compared with Sevo group, the number of platform crossings of the young mice in Sevo+OE-GRIK2 group
was increased (P<Z0.001) ; compared with Sevo+OE-NC group, the number of platform crossings of the
young mice in Sevo+OE-GRIK2 group was increased (P<C0.001). The immunofluorescence results
showed that compared with control group, the expression level of GluK2 protein in hippocampus tissue of
the young mice in Sevo group was decreased (P<C0. 05); compared with Sevo group, the expression level of
GluK2 protein in hippocampus tissue of the young mice in Sevo+OE-GRIK2 group was increased (P<C
0.01) ; compared with Sevo+OE-NC group, the expression level of GluK2 protein in hippocampus tissue
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of the young mice in Sevo+OE-GRIK2 group was increased (P<C0.01). The Western blotting results
showed that compared with control group, the expression levels of KCC2 and GluK2 proteins in
hippocampus tissue of the young mice in Sevo group were decreased (P<C0.05 or P<C0.01), and the
NKCC1/KCC2 ratio was increased (P<C0.05) ; compared with Sevo group, the expression levels of KCC2
and GluK2 proteins in hippocampus tissue of the young mice in Sevo+OE-GRIK2 group were increased
(P<<0.001), and the NKCC1/KCC2 ratio was decreased (P<C0.05); compared with Sevo+OE-NC
group, the expression levels of KCC2 and GluK2 proteins in hippocampus tissue of the young mice in Sevo-+
OE-GRIK2 group were increased (P<C0.001) , and the NKCC1/KCC2 ratio was decreased (P<C0.05).
Conclusion: Overexpression of GRIK2 upregulates the expression levels of GluK2 and KCC2 proteins in
hippocampus tissue of Sevo-exposed juvenile mice and improves the spatial learning and memory abilities of
juvenile mice, and its mechanism may be related to reducing the NKCC1/KCC2 ratio in hippocampus
tissue.

KEYWORDS Sevoflurane; General anesthetics; Kainate receptor subunit 2; Sodium-potassium-chloride

cotransporter 1; Potassium-chloride cotransporter 2

Bl & 7 15 b BRI RS M, P 2 B LI R A
BRGS0 N T FARBE BRI, 24y
X R K B B e Bk B A2 B Tz Ok . Bk
(sevoflurane, Sevo) VENIG IR L8 WA RREE 259,
PRI S Xof 2 4 R R 15 5 R 52 1) A P e o T 2
L4 B BRI T o BOOR 4 AR RO B ] A
Sevo T8 B HIE SE AR S X6 Kl & B = e sg g o 4R
3 W A g R R SR i R R B T Sevo
25| )L AT 5 ORS 40 16 2l F R 2= BE T B A, AR
LA 1Y 5 1 2 HIL S B . A% SR R R y-
F TR (gamma-aminobutyric acid, GABA) BEfE
52 386 B A EL AR FH T T4 1 P 28 90 2% 5 fi 37 422 1) K
YAk AR F e HE A 2R 3 A 3 T T 11 5 R
e SRR MM A KT M HER . AREARZT
RF % (glutamate receptors, GIluK) 2 g iy H: 3 [
GRIK2 JIT 9 % 1) 125 20 4% % R 38 38 0 5%, ffF 5
* W GluK2 58 & 3t s ik 2 (K'-CL co-
transporter 2, KCC2) MHHEAEM, #4715 HAEHE 5 X
M ICH s FI ik . KCC2 5 & iz ik 1
(Na'-K'-Cl~ co-transporter 1, NKCC1) &% & F
MisEE, HRIR VAR E M AT AR
Fads . TR AT R, M4t NKCCL ik
BKCC2Z, FEAMMMNRARE, GABA H L™
A B A XA PE R R, R PLHI R AR R H
Wit 2 W 2 24 R E R L OGRS Y SR
Sevo % & 1 /> BRUTE JBR B 5 3 300 A 52 00 i 5 IX
GIluK2 W J 19 21 % % B2 Z /& (kainic acid receptors,
KARs) #8335, /NRUZEIR 52 30 7 26 1600 1 55 0 A7
o SR, HEARB LS M EIRAR D . TR

AR, AT ST o FE ST Sevo K B AR B R
PR, 3l s N RAE AR R 2R 14 K (P14) g
D2 4 KCC2, NKCC1 #l GluK2 25 11 1 % 3k 1%
B, R PR AH OG0 7 e e BeR R % GluK2 ik, JF
BT M NKCC1/KCC2 He Al K/ B4R I 45>
2R — 2 R T Sevo K B FE R BE T SO & K B
BE PR I ELR B A BLH 5 0 4 BT 1 O 9 A A
AT I o

1 MREFE

1.1 EB#HH . EE2XAFNLE 20 H SPFHE
A M B C57BL/6] (8 JA#E) 1 A 4t 57 i W\ A= 9
HIRAR, S ErF=yFaliES: SCXK (#7) 2023-
0003, Wi ST A F REL R Wb, i
fiEHF TR . SYXK (HF) 2023-0003. il 77
W] 4 45 16 I (24 °C 2 °C), 4k 35 A0 X
(60% +5%), MR/ WA Iy 45 76 12 h/12 he
JFA s W TE i 55 01 ) Y AR gt S R KRB Y, B
REFR SO HFEBMEFSE, BEDBENERS
21 R . BEI~A A H ., -G YLR D
SR KRR G2 iR sh W i, 250 A T R 2 5
55 sh W10 B 2 B e b (/R HE S . A2023-
233-98), Jf A% B SE A TR 2SN Y) LR TR S
WEN o Sevo iy [ e v ifg gl 5L L BHE AT BRA R, W
SE Rl R I %E ¥ (bicinchoninic acid assay, BCA)
K7 &R GLluK2 $TR W [ 36 B 38 3 /R A R A
wl, 4, 6-T kL -2- M (4", 6-diamidino-2-
phenylindole, DAPI) i . KCC2Hifk . NKCC1
PR RN S5 SR 966 2 (fluorescein isothiocyanate,
FITC) 1l 2E$i e IgA iR 1 1 92 B Abcam 24 A,
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BRI AR G0 12 B e TG A BEAR i 48 1L 9 1 A i
W EHT B IgG W B AL A2 A W], rAAV-hSyn-
Grik2-mCherry fl rAAV-hSyn-mCherry ) [ % I X
o, B M MR (polyvinylidene fluoride,
PVDF) B AL RFEEAA, HHARBEWR . B
UK G W Ry R0 e H Dk 92 TR T 1 TR 4
IROS AL o i VR 3R W A RN ER IR A/, /N B
SEARSE AL (B 71001-S) W H B IRFEA A, 5
YT R £ 5 V3. 0( A5 . 1D26G ) 1 [ 4k 52 A 8L
AL F 5O WAE (S LSM880) Il F 78 [
S5 A
1.2 7R Sevo B . FHoUAFLE KRB
Bor b 44 H C57/BLOT 2 BRBENL /0~ 441, HD
X IR . SevofH . Sevo FRET + N 2 25 4 X IR
(Sevo+OE-NC4) HiSevo fifE+ GRIK2 1t ik 40
(Sevo+OE-GRIK24); 7 FmBH 3 2, 170
A 8 . HARANEE . OXFREAL, 7R
J5 5 6 KIEZ 6 hih 30% O, M1 70% N, AbHi, Ab B
SN RN, FFEP2L 5%, EP2TiH
1T Morris KK E 525 . @ Sevodl, FRHAJRH 6K
F23%2 6 h i) 3% Sevo & HgAbFE, 25 50 J5 i Inl B B8
W, ZFE P21, 1E P27 #:47 Morris /K 28 5 52
5. @Sevot+OE-NC 4, ff R HE Y KEZ
rAAV-hSyn-mCherry {141, 7EHAJEH 6 KiEZ6h
1) 3% Sevo ZHE AL, TFHRIIE SR , kol & B
BN, FERFRE P19, T8 P27 #4T Morris 7K i &
SiHy . @Sevot+OE-GRIK24, A7 BUAE 4R Y K3
% rAAV-hSyn-Grik2-mCherry % # 4 81, EH A£G
B 6RAEZ 6NN 3% Sevo ZRFEALFE, 455 5 M m] B
RIEN, %1F2 P214r%, 16 P27 #E47T Morris 7K £
B,

fFR AR S 6 K5 R 28, A—1
B 0 2 )RR B4R (20 em X 20 em X 40 cm) , 46 i
AR b A KA TR Y COLo JRIR IR A & %
WK Rl AL 28 3O . R R T . RIEF A
VBRI 24 e B W S . 5B Sevo R BE Ry 3%, X R
0 30% O, F1 702 N, FF2E 5 85 6 ho  JFR ¥ 15 [A] WL
GEAT BB I R0 23 0 3 JBR T €2 L R A B JRR IR 20
AN S BRI JT B S A BERRE N, A 1 )5 &2
Y SR
1.3 BEARZAEDLRIEHAAV LK
T A SOk AR, R R R R W A AT
BB T UK B v R BRI 5~6 min, il B 7E Bk S AR 2 A

bl HCERES, BT /NRET R SR KB A, B
S IR 6 A, T S Rk 3K B rAAV-hSyn-
Grik2-mCherry 5 %5 # 2 B rAAV-hSyn-mCherry,
A7 B DX S AR A5 O JS X ET L mm, 22 A 555
1 mm, %E1.2mm, F5# )& % 100 nL. min ',
T A o B S X 500 nl, SRR S AL
B 5min, ZI8®E.

1.4 Morris K#ETHMEHAH K TR F T fitle
e KEREIGH N EAL 120 cm . R 15 cm (1 [A
BIK M, BROE & o B 10 em. & 6 cm [ A
Moo SLEIFEAT, K 28 ‘C~29 CHY K I 2] B F
B 1~2 cm, EKEE M 44 F IR EH AR S 6
B FALEDE , JEK4) BRI T 2% % 18 N 30 min.
SR o I a5 S el [ B R M ol Rl [T 7 g
59 . O m AT sSE g . S H A 8 PEAL 4 B 2
e, LW do B4 RARKIR M 4 2[R
A K A, R ERER I 60 s, WIHE 60 s N4l
A FR B BT 5 W2 5% 60 s, JFEH 51 T 41 51
FRRBECE&, EHAERIC I min &, FRHE
TEK, WERE, OFMEHRRLE . HEEE
JpVEA A LA RCAZRE T, SR A 1 d, fEE
W AT LI 45 S 1 d 7. WEBRGETY &, #4
FOABEHL LA R KE , BRERICS% 60 s, T
PEAR 28 18 1 B DX B

1.5 %% kEbmms kL ERd GluK2k
BRZXWER PLAAF RIREERE S TF M, Tk I
PR IR, W R R 2% vp S W (phosphate buffered
saline, PBS) 1§ UEJE A 4% 2 B W % W & %
JE AU Ao U AAUKAE B 523 30 min, PBS %
PRV P 33, A 500 iR AR i vE T A R, PBS
2% wh vk 3 BT GluK2 i (1 : 200) J&
A 4 CUKF M & % . PBS % vp i v ik 3 Wk 5 i
B R IgG (12 200) JE A 38 “CAK i ikt
W 2h, PBSZEMRIEYE U, B E A
DAPLIEW, Y445 min. i T 6 &0 E 1l 5
A, FrRMEENE.

1.6 Western blotting A X204 A& L AR ¥
NKCCI.KCC2# GluK2 & @ £ K+ (FRT
P14 W B2 R I 5 F B v it T vk b PRl B ) 4]
41, PBSZ b Wea MA LI . R BCA
SE R MR IS T 100 C/K I 10 min LA 2, &)
JERA VKA o et LA MUk . MRS 50 AR
Wiy B 2 h, Tris&E spEh ik AW (Tris-buffered
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saline with Tween® 20, TBST) &%/ Il & 41
W ZHiK GAPDH(1:1000), $i KCC2(1:1 500),
HENKCC1(1:1500), —4 CHEKIK. WHoE—t,
WL AE BT R 1gG(1:2 000), %W 2h, TBSTIH
WOH VG H AW - B 1 T AREE B 4 ROk
W, FATHEM PVDE G EALEE G, SR Image J
WA A & IKEAE, HRE H M E R RIEK
o HME B RBKY=HMWEH KA KEE/
GAPDH & [ 57 KA

1.7 %# %% K H GraphPad Prism 10.1.2
AR AT G240 M o 4% 2 &)y B adk sl 5 R 0 sf )
TR BR U . G PR AR B S A] D R 4% 4 &y R v D 4]
g1 GluK2, NKCC1 #il KCC2 2K 11 2 ik /K % $4 4%
BIERMG, YlotsFR, 24 b REA 5L &R
FHPI I ST REAS (K5, 22 4 R RE AR 24 00 b A SR HH B
P2 Jr 25 47 B, 4 Ia) B AR B0 80P P L R
Dunnett’ /8% . L P<<0.05HEF A% E XL,

2 &5 R

2.1 BAYHEWMFIESN Morrs Kk LI 55
IR AEE AT ST A A 1R 2 K A% 4/ Bk
R R 2 S G E L (P>>0.05), 55 3F01
4K, SRR R, Sevo 4l /N Bk BT AR 0 4E K
(P<<0.01); B5K, SXMEALE, SevoH /N
HEREE R I FE K (P<<0.05). % 1~5K, 5 Sevo4
FbA, Sevo+OE-NC 21 /) Bl 396 3 75 AR 19 T B] 12 g
AL, ZREEITHENL (P>0.05). F4K, 5
Sevo 4 L8, Sevo+OE-GRIK2 4H /] il ik 8 15 1Rk
W45 %8 (P<<0.01); 5 Sevo+OE-NC 4 b % ,
Sevo+OE-GRIK2 21 /s [ 3k 3k 0% R W1 4 0 (P<<
0.01) . 85K, 5 Sevo#l It &, Sevo+OE-
GRIK2 21 /> B ik sk v AR 09 4 8 (P<<0.05); 5
Sevo+OE-NC 4 %, Sevo+OE-GRIK2 4 /> il
PR R W 448 (P<<0.05)., W11,

Control Sevo

B A4 Rk 2 B R S 5 T B

Fig. 1 Trajectory diagram of the water maze spatial orientation cruising experiment of mice in various groups

Sevo+OE-NC Sevo+OE-GRIK2

R AL R R 8] o 2 ik 78 AR 3

Tab.1 Escape latencies of young mice in various groups at different time points

(n=8, x=+s, t/s)

Escape latency

Group

Day 1 Day 2 Day 3 Day 4 Day 5
Control 52.14£3.10 43.38£5.62 33.27+£4.48 27.53£5.10 13.26£5.20
Sevo 51.01+4.55 44.23+4.10 40.73+2.93™ 36.12+5.88" 21.69+5.05"
Sevo+OE-NC 51.41+4.64 44.31+4.64 42.60£3.93 35.46+3.49 24.52+4.84
Sevo+OE-GRIK2 50.70£4.30 41.05+4.10 37.51£5.33 28.7543.96°4" 16.15+5.70~%

"P<C0.05, " P<0.01 ws control group; “P<C0.05, ““P<0.01 vs Sevo group; “P<0.05, **P<C0.01 vs Sevo+OE-NC group.

2.2 2R EMTICE A Morris KK F =5 1]
WRE DR LB IR: SXMALE, Sevodl
4 BUTE H b5 2 FR A5 B B [l o /> (P<<0.05), %
B 9T 5 R B > (P<<0.01) . 5 Sevo 41 4%,
Sevo+OE-NC 4 4y 75 H #r 42 FR A5 B I 8] F1 %5
e oF &6 A T B elcE , RS R (P>

0.05). 5 Sevodl L%, Sevo+OE-GRIK2 4 4 i,
H Ar G2 BR 452 84 B [ 38 0 (P<<0.01), 28 il ek °F
B WA m (P<<0.001) ; 5 Sevo+OE-NC 41 It
i, Sevo+OE-GRIK2 41 4 R 7 H br 5 BR A5 £ 15t 1]
Bom (P<<0.01), ZF BB ECF & BB i (P<
0.001). WLIE 2% 2,
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Fig. 2 Trajectory diagram of water maze space exploration experiment of young mice in various groups
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Tab. 2 Number of platform crossings and residence time in

target quadrant (n=8, x+ts)
Residence time in Number of platform

Group .

target quadrant (¢/s) crosssing
Control 23.2043.50 5.63+1.06
Sevo 18.16+4.42" 3.15+1.13"
Sevo+OE-NC 19.31+3.76 2.23+0.83
Sevo+OE-GRIK2 27.56=£5.85"" 5.50£1.31°4"

"P<C0.05, "P<C0.01 ws control group; “P<C0.01, ““P<C0.001 vs
Sevo group; “P<<0.01, **P<C0.001 vs Sevo+OE-NC group.

2.3 AX2@sh A EDLAL P NKCCL, KCC2 #=
GluK2 & & % i K F 24 & NKCC1/KCC2 i {4
Western blotting A 25 R b7 . 5 X REZ L%,

Sevo 2H 4 BUfF HH 21 NKCC1 & A FRis /K E T &
wAr, ZREG = (P>0.05); Sevodl 4 il

W 4T KCC2 il GluK 2 28 1 22 3k 7K S B I 1% ik
(P<<0.05 8 P<C0.001); Sevo £ %)) i ifF & 41 21
NKCC1/KCC2 HfEM 8T (P<<0.05), LK 3,

Control Sevo

M,

r

NKCCl w s sen s s @ 150 000

KCC2 e oD S suie S = 130 000

GluK2

98 000

Expression level of protein

GAPDH o 486 a5 805 80 & 36 000

A

A: NKCC1, KCC2 and GluK2 protein bands; B: Quantitative analysis of NKCC1, KCC2 and GluK2 expression levels; C:

NKCC1/KCC2 expression ratios, "P<<0.05, ™

24 BUHRBELHARPGUK2EGREAFR
TEDOG B T SR R R Y i 00, ] WAR # 9
/DRI X, IR HL A0, WO
LM MR . RIER AR A R BN . X R
Fede, Sevo 414 U 5 41 21 GluK2 & (1 2% )t
FERR (P<<0.05)., 5 SevodlH#, Sevo+OE-NC4
41 B 42U GluK2 25 198O 38 5 0 I i ik A8
EZR LG H¥E X (P>0.05) . 5 Sevo 4 I #,
Sevo+OE-GRIK2 21 4 RUifF 5 2 21 GluK2 2 (17%¢
S B B BN (P<<0.01); 5 Sevo+OE-NC 4 [t
., Sevo+OE-GRIK2 4 %) Ui D 41 21 GluK2 &
HZEtm B BRI (P<<0.01). LK 4,
2.5 BAshRFELEL P NKCCI.KCC2H GluK2
% 8 % ik KFENKCCI/KCC2 b {E  Western
blotting VAR M 25 R B8 . 5 Sevodl H %, Sevo+
OE-NC 41 % ilifg D4 21 NKCC1 8 1 &8 KT
HEB®REZ, 2R ELEHKITFE X (P>0.05; 5
Sevo+OE-NC 4 [t #, Sevo+OE-GRIK2 41 41 il

g A LU NKCCL# H R KK IO ke, 2%
15~ '™ NKCCI
- 03 KCC2 Lor
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Fig. 3 Electrophoregram (A) and histogram (B) of expressions of NKCCI,

KCC2, and GluK2 proteins

and ratios of NKCC1/KCC2 (C) in hippocampus tissue of mice in various groups
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A: GluK2 immunofluorescence graph; B:mCherry viral transfection graph; C: Fluorescence intensity of GluK2. "P<C0.05 wvs control group;

£P<20.01 vs Sevo group; "P<<0.01 vs Sevo+OE-NC group.
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Fig. 4 Expression of GluK2 protein and viral transfection in hippocampus region of young mice in various groups
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Lane 1—3: Sevo group; Lane 4—6: Sevo+ OE-GRIK2 group; Lane 7—9: Sevo+OE-NC group. "P<C0.05, "P<0.001 vs Sevo group;

~P<20.05, ““P<20.001 vs Sevo+OE-NC group.
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Fig. 5 Electrophoregram (A) and histogram (B) of
ratios of NKCC1/KCC2 (C) in hippocampus tissue of
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