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FEZRRXELUERME S GABAa 2k
B IR IS R IR AT N

F=RR.E F,= 8, ,TUA,RPKE, DM, BEEFE, BRER, RIEK
(FFob REFIR, BRI FFE/R 161006)

N\

# E:H6: FrfiFLE % (Eupatilin, Eptl) 3+ KRB &E (Ethanol withdrawal, EtOHWI) & BAE4T A&
HENER R 5% D (Ventral hippocampus, vHippo) A8AMH . Zrik: ¥ 32 A F#H Sprague-Dawley X
BEAS R 4m, R ARL KR, BOHWI A 8, Eptl K F Z 67744 Eptl & R E 6774, 4%
8 P EtOHWI A4, Eptl k. ZHF 47T AE R | AMAEEH 3 gkg &8 (Ethanol, EtOH) , #%:28d, #&
B 3 d 4] & KR EtOHWI A2 A, A 8 &k 3t BB M s E S ¥ ARAE LK, £ 3d BT HAE, Eptl k. &HE 475
WHHER1KET 104 30 mg/kg Eptl, % 3 k%25 30min &, # AH 3% (Open filed, OF) & E+F%E
(Elevated plus maze, EPM) £ 3 st &4 K R T B EH T H F £ A, A A ELISA 4% W & F % R &
(Coritosterone, CORT) K& . vHippo AL ¥ GABA K-F; #| 5 8+3¢ £ % 2 PCR 40 vHippo 4842 ¥ 5 # BRI
# B 67 (GAD 67) mRNA 48 %+ % &£ & ; #| il Western blot (WB) # @] vHippo %8 42 ¥ GABAaRal (GABAa
receptor al, GABAaRal) . GABAaRe2. #BE T E2 48X HF 2 (Nrf2) . & A8 1 (HO-1) &A k& A
F3K ) & 42 @) vHippo 4142 F MDA, T-SOD. CAT. GSH A% IL-6 #= TNF-o 894 2. A .72 & A AR H K0
B HT22 ety b Nrf2 & A K-F. £ %: 5 BlOHWI A 44k, Eptlfk. S Fl 2877 A KR AEOF P REF
HEHMIEFZ (P<0.01) , 2 A4 70.62% 4= 12421%, &1 2 FHAZ (P<0.05 K P<0.01) , »HH
251.75% #= 371.62%, EPM & FFak St AR K & 2 b 2 F 1 & (P<0.05 3% P<0.01) , # H A 110.33% #=
207.32%, #H@EE A E2EAZH (P<0.05 K P<0.01) , % HH 99.56% #= 184.18%; & CORT S E ML E %
& (P<0.01) ; vHippo %14 GABA 4 ¥ 4= GAD6TmRNA % & £ F & (P<0.05 % P<0.01) ; GABAaRal.
GABAaRa2. Nrf2 = HO-1 & &4 2F3# % (P<0.05 3 P<0.01) ; MDA K-F#REEHEAHK (P<0.01) , @ T-SOD.
CAT #= GSH #9 F R K-F 2F & (P<0.05 & P<0.01) ; IL-6. TNF-a 4% 2 F %1k (P<0.05 & P<0.01) . 4k
ShRBHERET, HEGBA, 200 pmol/L H)O, 4l# 4y HT22 mietz + Nif2 4 K-FHREFH % (P<0.01) ,
12 30 umol/L Eptl A & 32 2 F 4] T Nrf2 K-F4938 % (P<0.05) . % : Eptl LA & & K & EtOHWI & EAEITH
B94E R, AR T AR B AT Eptl 8940 B AL A=A K AE A W8 EtOHWI X S vHippo 49 GABAaR 1% ZELATA~F .
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Eupatilin Attenuates Ethanol Withdrawal-Induced Anxiety-like
Behavior in Rats by Improving Ventral Hippocampus GABAa
Transmission

LI Lulu, JIAO Yu', JIANG Min, LI Qiuyue, WU Pengyang, MA Shuli, ZHENG Xiaoyu,
ZHAO Rongjie’, ZHAO Zhenglin"

(Qiqihar Medical University, Qigihar 161006, China)

Abstract: Objective: To study the improving effect of Eupatilin (Eptl) on ethanol withdrawal (EtOHWI)-induced anxiety-
like behavior in rats and probe the mechanisms related to ventral hippocampus (vHippo). Methods: Thirty-two adult male
Sprague-Dawley rats were randomly divided into four groups, 8 rats per group: Saline-treated control group, EtOHWI
model group, low-dose Eptl treatment group and high-dose Eptl treatment group. The EtOHWI was established by
intraperitoneal injection of 3 g/kg of ethanol (20% volume/volume, dissolved in saline) once a day for 28 days followed by
3 days of withdrawal, during the withdrawal period, the low-and the high-dose Eptl treatment groups were respectively
given 10 and 30 mg/kg Eptl through oral route once a day, while the saline control group was administered with an equal
volume of saline. Thirty minutes after the third Eptl, all the rats were subjected to open filed (OF) and elevated plus maze
(EPM) tests to detect anxiety-like behaviors. The serum coritosterone (CORT) concentration and vHippo y-aminobutyric
acid (GABA) secretion were measured by enzyme linked immunosorbent assay (ELISA), and vHippo glutamic acid
decarboxylase 67 (GAD 67) mRNA relative expression was assayed by real-time quantitative polymerase chain reaction.
The protein expression of GABAa receptor ol (GABAaRal), GABAaRa2, nuclear factor E2-related factor 2 (Nrf2), heme
oxygense-1 (HO-1) in the vHippo were analyzed by Western blot. The levels of MDA, T-SOD, CAT and GSH, IL-6 and
TNF-a were measured by commercial kits. Meanwhile, in the in vitro experiment, the nuclear levels of Nrf2 in HT22 cells
were detected via immunofluorescent technique. Results: Compared with the rats in the EtOHWI group, the rats in low and
high-dose Eptl treatment groups moving distance increased significantly (P<0.01) in the central region of OF which was
70.62% and 124.21% respectively, and moving time increased significantly (£<0.05 or P<0.01) which was 251.75% and
371.62% respectively in the central zone of the OF. Visited more frequently (P<0.05 or P<0.01) which was 110.33% and
207.32% respectively, and stayed time increased significantly (P<0.05 or P<0.01) which was 99.56% and 184.18%
respectively in the open arms of the EPM1. In biochemical assays, compared with those in EtOHWI rats, in the rats of low-
dose and high-dose Eptl treatment groups, the serum CORT concentrations decreased significantly (P<0.01). The vHippo
GABA and GAD67 mRNA levels increased significantly (P<0.05 or P<0.01). The protein expression of GABAaRal,
GABAaRo2, Nrf2, HO-1 in the vHippo increased significantly (P<0.05 or P<0.01). The level of MDA decreased
significantly (P<0.01), while the activities of T-SOD and CAT, as well as the level of GSH increased respectively
significantly (P<0.05 or P<0.01). The levels of IL-6 and TNF-a decreased significantly (P<0.05 or P<0.01). In the in vitro
experiment, the immunofluorescent assay showed that compared with blank control group, Nrf2 level in nucleus of HT22
stimulated by 200 pmol/L H,O, increased significantly (P<0.01), whereas pretreatment with 30 umol/L Eptl inhibited the
increase of Nrf2 level (P<0.05). Conclusion: Eptl attenuates EtOHWI-induced anxiety-like behavior in rats, which may be
mediated by regulating the vHippo GABAaR transmissional disorder of EtOHWI rats via its antioxidant and anti-

inflammatory activities.
Key words: eupatilin; ethanol withdrawal-induced anxiety-like behavior; ventral hippocampus; GABAa receptor; oxidative

stress; inflammatory reaction
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TG 55 (Alcoholism) G E R IS, (HEIAYT A%
T ZARARNY, WA B AR RO — B RS 2 R
HYEIT M I e S, TR RS i W (EtOH Withdrawal,
EtOHWI) 5 | 1 BRI S 32 IR AR IR = —
s R AN SZ S st o R W, EtORWI JSilits haE
SN SYG B Y R I S 3 AR SRS CRE D), S T
SRR e i, TP T R AR AN S e sl 23 T
FIEFUAEE M, BRTER FN HE T s h gy
E2TL 72| WUSRE S\~ £ ALICRS o 2 S~ W= - < 2517 I S AS T p U )
LR 5B A A TECRE T SC BRI A TP ROR P, B AR IS
29PN — B ITERL, (A B BLAT B0 1 hlRE

PR, R AR BRI L — 2 . IR B AR, iF & H
A RAFPTAEFERON, - H ICRREE T 24552 H e
K P EEVR YT TG 1 FE IR

S 22 2 (Eupatilin, Eptl), 253 - rh i S 32
WSS LAy, ) VA T 2Rl e Sy ),
T3 o B TR R Al er FH sk sl f ot ™, L
Eptl B RAFHPTR . Pradb. Soihidg fits s fdr a5
245 B PO, I H & B0 Eptl i i ¥ & (Hippoca-
mpus, Hippo) A 2845386 U8 75 AT 2 SEHLHI 3 il /)
FRAPARREA T AN I T R AR 2% R Gy B 4
18], 53 A RKEN p-2d 5L T 12 (Gamma-aminobutyric
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ZREEEE A R FSEN MR ING T GABAa Z ARG R RUTDR N LB -1 T -3

acid, GABA) fE#I&), 1 GABAaR J&IFH 1y =22
YEFARL, H GABA BEMZIIHE R GLE SEORERIN
L R N O SRS P P P N | 2 7 S g = B vy 4
A IV B 2R A AR R SR Eptl X L EtOHWI 44
JEREAT M MOAVE T, L vHippo I GABA RE# Z:4% 1%
DiReAR k. SRAEFNE AN BLEEVE S Eptl 1Y
YEFMLEI, |75~ Eptl #F & iU B30 EtOHWI 4555
SEMI 25 RIS AR P o
1 MREREE
1.1 MRS5S
32 HHiEtd: Sprague-Dawley(SD) K FEHLIE

HY 8 JEIW, IR I4h 200~220 g, HI 3557 M IR B2 24 %
S SEgs b B AL, [ HVEITIE S SYXK(24)2021-
013, SEEKREIITE 20~23 °C, {BJF 40%~50%, HA
H s [IE TR L TVC RIEMSE, A Rikok
TR . ARSCE Ol FF 5 SR B 2 e S 56 B (e 2
Z= R AHIEHEIES: QMU-AECC-2023-68), HJr A
VEXF AR SCHR FE AT /NBUE S & 4i il 52 HT22

LAEr 10% HGARITE . 1% B R AERE R 1Y) Dulbe-
cco's modified Eagle's medium =5 FEWTE 37 °C.
5% CO, 1ERE 746 *H ¥ &, BeNa Culture Collection;
FELIEE (U =98%) AR R A
BRZ ] S 2 FH 2 3055 & . MDA CAT. T-SOD.,
GSH il &, Nef2 Pl B RAEYEARNF;
HO-1 $if& Santa Cruz Biotechnology; GABAaR«al .
GABAaRa2 Piff  FBEFERHEABRAF]; KEL CORT.
KE GABA . K TNF-a. K IL-6 ELISA il
FlE LI YRR BR A

RL20170223 K fR W 1% (Open field, OF) 5L 5

. RL20170210 =248+ 532K Er (Elevated plus maze,
EPM)  UBEKRERHE & RATER .S 7l ZDIRERFR Y

Bl F1) Tecan 23 )5 1658001 /)N 7l 55 B B3, Jk A |
1703935 HLUKFLENFRSE  EE BIO-RAD A +l; UVP
Chemstudio touch ZIEEMAIFIL . qTOWER3G z)t
E AR IR MY fEE Analytikjena 2AF],
1.2 EWHE
1.2.1 shRERIf oyl | BRIy fngs 2l @
FE IS, FESL I K BRI R 4 241, 45 A B
ERIK XS BRLH . RS T (EtOHW D BE7IZH | Eptl {5
HLRYT LR Eptl = A EIRYT A, 445 8 Ko BRAE
HRER AR T RRLH AN, HATR AR 1 YRIE ST 3 g/kg
EtOH(#i B T A FEEL K, 20% I FR L), 31 28 d.
T 3 d il % EtOHWI ALY, A= LR 7K X6 RE 241 DA A=
B ER KA BtOHYS, ZEFK Wi 3 d WiMa), & KX
Eptl [ &84T 2H (10 mg/kg) 1 Eptl &S H|EI1G974H
(30 mg/kg) 43 5E H 1 U Eptl #E B R Seisfe T
FR LR, J5 FHZE BRER K ST 7 IS ) o ZE BRER KGR
ZH A0 EtOHWI B AU ZH 3 B A= b K . 7E50 3 IR4S
24 30 min J&, ¥ 25 4H K ERIEFT OF F1 EPM A5, Y
SAT R AR A

1.2.2 AT - ii5e (OF ) : 5, 14540k
FRUICE T B S 50 46 19 1 Hh 9 X 1 (50 em>x50 emx
50 cm), RIS R SIFARICE 5 min PN KA S)
TEOL . LR A Hh g X 7% Sh I S (mm) A2 7
BB () U7 SRk B S (EPM) : EPM HH A
HBTET 50 cm FE 9T FIE K 92 (50 cm>10 cm) #H[H]
Y O (TTANEE ) FT A5 (A 0] B ) 12 1138 SUAA)
. OF K455 10 min J5 4T EPM SE50, K452H
TR o8 B P g X3, Sk 34950] [m) R0 7 A, SR
JHHUH B ST 4B 10 5% 5 min N R BUATE SO, W
SHRPTR N FFIUEF 3 ARES E 43 LU (%) RN TR s B
BRI 53 HE (%) o AT A=A B TR] SI2 56 22 4538 XL
L, B A CEAGEINR, F 0.1% BETRIE T UARBR S,

FEIUE N IRHECE 43 E (%) =

FEISUE 1 N « 100
FF U BEN VR + PAB 8 N TR B
FECS R ) 45 e 9) = 2 P L
SV ]

1.2.3 IEH CORT ZEME AT RlEs G,
KR RAEEWAE MR ZE 1.5 mL B0, 78 4 °C.
3000 r/min 5.0 15 min WL, F#EHH# ELISA
RFN & VLA CORT K3, 455 L) ng/mL F7R .
1.2.4 vHippo 1 GABA FmillsE KL IRIEALHE
JEHCH IR, AR U 2 v BE, 425 vHippo
IFFRER, ##%2 5% LT PBS HFEs3-592K, 8000 r/min
B30 10 min, WAE_E3E ™ HE IR E GABA e i
A UL BRI GABA 7K, 4558 LI pmol/L 3R .
1.2.5 Western blot &l vHippo #' GABAaRal . GA-

BAaRa2. Nrf2, HO-1 FE K3k IR vHippo
T RIPA &5 M 24 (5 A 85 B #1577)) v 78 431
%, 12000 r/min 5.0 5 min B FIF U, ] BCA 57
S TE PR, IR E IR E T IR THLUK | B
BE. B THD 4 °C WFE IR, BHIA T PrEERRIR
WEE 2 h ), i ECL o, FlIFAZIgesE iR R 50
I Imaged FRAFVEAT K BE(E 5387, L GAPDH
VER NSRS

1.2.6 vHippo "&b BFEHRFN S AE B A0 a2
P EERY vHippo 12 10% LT PBS HRFE4r510%,
3000 r/min 50> 20 min, W I t& 428700 S Ul
A543k vHippo WAL TFERR MDA T-SOD .,
CAT 1 GSH 7KF-LL K RHEPF IL-6 1 TNF-oo
1.2.7 qPCR £ vHippo # GAD67 mRNA FHX{ 3
kE CBURHERY vHippo 2K JH Trizol Reagent 1542
B RNA FAGIM H B Fnali 5, J™ 444 HeiakFa) S Ua e
B PEAT W A A cDNA. FLEHFIPFEF U .
GAD67, Forward: CATCATGGCGGCTGGTACAC
AG; Reverse: GTGACTGTGTTCTGAGGTGAAGA
GG. GAPDH, Forward: AATCCTGGGCGGTACA
ACTC; Reverse: GTTCACACCGACCTTCACCA .
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qPCR J W £ I FAE P 95 °C. 3 min, 28 95 G
15 S,iR:k 55 °C. 30 S, ZEfH 72 °C. 20 S, AT 43

AbBRZH A Ct—XF BRZH ACt, B Ja1HE 2722 Ml R )e
HATGE ST .

1.2.8 MTT K600 HT22 4SSy AP Saiik [20]
Tk, WA ROIRES R AG-AY HT22 4, il £ 40 i 2
W, LIEFFL 4x10° 2R 96 FL P, £:FL 100 pL, il
AARTEHEE (50, 100, 200, 400, 800, 1000 pmol/L)
i) H,O, B53% 24 ho £ AH R 40 M AAS [A] ke 5
(3. 10. 30, 60 pmol/L) ) Eptl ¥453% 24 h. 3ERPAHIE]
Y0, WAL FRZE N A 30 pmol/L A Eptl THANFE 2 h,
5 H,0, AL [R5 T 200 umol/L H,O, #ilifk, 1%
FE 24 h, A 3 NEFfL. SRIEIA 10 pL MTT
Y, T 37 °C. 5% CO, fHiR B FRAf h 4k Liie &
4 h, £-FLIN 100 pL Formanzan & it IR AKEL%E S h
TRE4 bl o0 AV e THEERR AR 570 nm AW SYGRE
(OD)H, IR MUAFIE 71, Tkt H,0, 1 Eptl
ACFRHREE
1.2.9 HT22 5T . 4525 L) MR BEse 6ty I
AR ROIRES BLAFI) HT22 41, O B 2 2H 5 520
AEFRIFTEDE L, 43R Control ZH(2544H) . H,O, 15
721 (200 pmol/L H,0,)FN Eptl THALHEZH (30 pmol/L
Eptl+200 umol/L H,0,). Eptl FLLEEZHLL 30 pmol/L
Eptl FiAL#E 2 h J5, S5HECHEI4H R AT 25 T 200 pmol/L
H,0, %3¢ 24 h, 25 A FHIE Rl as . ikse
%54 PBS JEYE 3 min, 10% I EEE 5E 40 min,
0.1% Triton-X %% 10 min, 5% BSA #4] 0.5 h, Ji
A N2 3L 4 C FEE, THiEEIFE 2 h, DAPI
Y 10 min, PLo@GHEKFIE A S TEIEDOLR
TR
1.3 HUEIE

K GraphPad Prism 8.0 Giit% 434785 57
T, BRI R B AR HE2ZE (Mean+=SD) 3£, 2241
5] LR FH BRI 3R 77 229381 (One-way, ANOVA), 20
[E] P ELE2 K B Newman-Keuls 73 745, P<0.05
hZEFRHEAGIFE L
2 HBRES
2.1 Eptl ¥ EtOHWI XERATAZZ XA

OF J& 1) FH M 7 25 Bl 4y %o - [ (000 3801 S PR3 g =L

TR HE T o S BB A & 16 Sl LA AR RO
B, EPM R HMG PSSP i S MR R 5TRE )
X} v ek M A g R 807 i 1 284 1 R A i 3
Y IR AS R, R 3 1 AT, FE OF /& i,
EtOHWI #E I 20 K BAE H 9 IX 388 1) 135 h i 5 FG 20
B [A] 225 4% w5 AR F AR B ER R X IR 4 (P<0.01) 5 5
EtOHWI £l bk %55, Eptl fIK . &5 7 5 ¥4 97 4l K BUAE
OF H 9 [X 7% 2 IiF 25 A fd 35 34 i (P<0.01) , 4351 A
70.62% 1 124.21%, 1% s B [6] i 25 34 in (P<0.05 5%
P<0.01), 535 251.75% Kl 371.62%; 7 EPM #5:
1, ECOHWI FERYZH I BT U #E AR BRI U i
BA B TR] A 43 LE ARl 250 T (P<0.01) A= FRER /KX B
2H; 5 BEtOHWI # A2l ths, Eptl fIK. =@ iAyT 40
T B U HE A UREE 4 e e 3 T (P<0.05 1%
P<0.01), 5354 110.33% Fl1 207.32%, #i B4 B+ 18] &
43 bb s 35 3 (P<0.05 B85, P<0.01), 4398 99.56%
I 184.18%, FRBLH I FRIXTFUE IR R ¥ w35 T
s TELATRI PR L, Eptl & 58] BRI BT
R A RBCRIF O i B s Ta) B 4y e w35 s T (P<
0.05)IFI B 4H, 1A Eptl X EtOHWI KR AE &
FEAT R IEYT B AR . IR RIFE bR,
KE EtOHWI £ JEAE R B 4 £ i T . £ EtOHWI
HAZ5T Eptl V&7, FEIERAT T W 2 0s .
2.2 Eptl Xf EtOHWI KR II7& CORT 7K. vHippo
1 GABA 2RI

T ki - AR IR % (Hypothalamic pituitary
adrenal axis, HPA ) J2& 4 LA Py 5% Sk 5522 (1 181 82 PN 430
RYiz—., HPA %ilif CORT & &AL AT VE B
PR W G 2 sh ) £ R AR B Y B 22 TR bR, P 2 IEAH
KB gk 2 PR, AR RIS CORT R4k
T o SAEER /KT FZH Ehi, ECOHWI ARHIZH R
1fil.3% CORT & =ik ik 25 F+ & (P<0.01); 5 EtOHWI
FIRIZH LUEL, Eptl fIK. S =G T4l IE CORT 7K
AR Ak 2 REEAIG (P<0.01) 5 £H 18] P P L %2 i s, Eptl
. EFEIRYT4EN] CORT /K24 R B G i
(P<0.01), F2HH P HAT Y 25 1 50 s AR 1A, 156
B Eptl i 2 A% T EtOHWI K BLUL7E CORT i b
FH#aF, WER T X EtOH s Wi £2 81T M . GABA
JERIRHR 2 AR BRI ERPZS 5T, EtOH 5 GABA
MEAE S EtOH iyt s ib/EH, 746 EtOH AL

1 Eptl X ECOHWI K BAT R~ b 520 (n=8 )
Table 1 Effect of eupatilin on the changes of EEOHWI rats (n=8)
a5 I 7An 2 A A R
Hp e X3 B S (mm) r e (R A (s) FEHOE HEAVECE 53 (%) FF R i B s 1) 43 E (%)

AR KON R 232.07+22.52 16.6£7.09 27.37+4.69 29.51+6.69
EtOHWIAAIZ] 101.73£19.71* 3.30+1.23% 8.97+2.97" 10.22+3.27*
Epti&l iRy 173.57+12.03™ 15.54+2.51" 18.87+6.95" 20.39+4.62°
Eptl= Rl EAY 4 228.09+23.32"% 16.74+4.86™ 27.58+4.86™% 29.036.117%

S A FER KU BRZH LU, # R R I .35 25 £ P<0.01; SECOHWIR AL LA, * FR A I3 25 57 P<0.05, **Fn A i B 22 7 P<0.01; SEptKHI=iG

ITH R, &FRA B FP<0.05; F2~23, I 1~E2[H]
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# 2 Eptl Xf EtOHWI X RIfL{5 CORT 7K. vHippo H

GABA 5 5 52 (n=8)

Table 2 Effects of eupatilin on the level of serum CORT and
the ventral hippocampal GABA content concentration of

EtOHWI rats (n=8)

2151 CORT(ng/mL) GABA (umol/L)
HEFRER KT BRAL 53.91+7.01 36.65+3.58
EtOHWIF A2 121.07+12.77% 19.68+3.53"

EptlIEHI IRy 89.1546.62" 29.7847.36"

57.9249.00"%

34.48+3.92"

Eptlm ARy T4

e AR P EEAEH . 2K R s 2
VU EMPUERE S GABA REEHIEIHA &, A
BT 4, R 5 > RN P9 ELISA A6l 4h R W, 54
BRER KT FELH P, BEtOHWI #E8U4H B vHippo H7
GABA & 38 B3 K (P<0.01); 5 EtOHWI F
ZH He3R, Eptl fIK . miFlEIRYT 4l vHippo 11 GABA %
5 TR (P<0.05 B¢ P<0.01). AR, 76
EtOHWI K FU& it B2 v vHippo H GABA A

=

GABAaRa2 §

<= SEEEAAT A, T Eptl AIE L _# vHippo Hr
GABA /K235 BtOHWI AR BRI T .
2.3  Eptl Xf EtOHWI X & vHippo F GABAaRal.

GABAaRa2. Nrf2, HO-1 BEAFIXAIEN

GABAaR JZAERFAIFE T IR 48 T4 A 18 Gk
HH, GABA it 5HAZ{K GABAaR 456 &
IiRE, BEAEN A4S GABAaRal. GABAaRa2
AR B YIAA P2, K EtOH AR sl s W 25 5
EHLA AL T E AL RO A, Hoh Nrf2/HO-1 J2 %4k
I Rz N B LA S B S . Western blot Kzl 4%
nE 1, 5AEER KT REA iR, EtOHWI AR ZH K
fl vHippo #7 GABAaR«al . GABAaRa2 . Nrf2 FlIHO-1
25 B3 (P<0.01); 5 EtOHWI AR I 2H
L3R, Eptl fiK . SFIEIGIF 4 KB vHippo ' GABAa-
Ral. GABAaRa2 . Nrf2 il HO-1 & (A A BT
(P<0.05 5% P<0.01); ZH[E] P Lb B B, Eptl K. &
VA T ¢H i) GABAaRal. GABAaRa2. Nrf2 I
HO-1 & AFREIAA G2 L (P<0.05 5% P<0.01),

GABAaRal ﬁ L ——— w
GAPDH s i G S—
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Fig.1

Protein expression of ventral hippocampal GABAaRal, GABAaRa2, Nrf2 and HO-1 of each group rats (n=8)

s A A2 K FRZH; B: EtOHWI M7 4H; C: Eptl (R 83497 2H; D: Eptl & 5EvAy74H; 14 2 [A],
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3 Eptl X} EtOHWI K[ vHippo % A6 BFE AR A A IE KTk P 1200 (n=8)
Table 3  Effects of eupatilin on the oxidative stress and inflammatory factors in ventral hippocampal of ECOHWI rats (n=8)

S AR bR RAEEH T

m
Al MDA [umol/(g protein)] T-SOD[x10° U/(g protein)] CAT[*10* U/(g protein)] GSH[umol/(mg protein)] IL-6(pg/mg) TNF-a(pg/mg)
A HER KX R A 1.54+0.19 60.55+9.11 86.38+8.14 3.71+1.11 6.90+1.15 4.02+0.67
EtOHWIAR AL 3.53+0.62" 31.90+6.11% 38.60+6.81% 1.62+0.51% 13.04£2.67"  8.22+1.29*
Epti&Fltihy 2 2.23+0.49" 48.21+4.44" 71.50+£12.14™ 3.02+0.76 8.42+1.60”  5.85+1.44
Eptl Rl iRy T4 1.52+0.34"¢ 55.99+5.82" 82.12+12.57" 3.37+0.93" 6.92+0.43"  3.98+0.76"¢

HAFEARE M. kT #EWr, GABAaRal. GAB
AaRa2 FHH FHATHEEANS EtOHWI 2 e 2
HLI, i Eptl REZY 1 FIHZEEL R FEM ] EtOHWI £5 &
FEAT MBI, . Nrf2/HO-1 ITEL RGeS S5 T
Eptl BB E b B i3 T vHippo &AL
it o
2.4 Eptl 3f EtOHWI X vHippo S & R 35 FRF0
RIEREFKFaI=0m

20 5255 K B vHippo ARV S bR RIS SE
HF AR b a5k 3 roas, S5 A B ER K X IR 20 th 4,
EtOHWI AL #l 26 K X, vHippo 7 MDA 7K 32 4% 2
EFHE (P<0.01), 1] T-SOD. CAT. GSH 1% Pk
F K (P<0.01)); 5 EtOHWI BERUZH b4, Eptl ik .
= VG YT 4 K Bl vHippo "' MDA /K-S i 35 %
% ( P<0.01), T-SOD. CAT. GSH 7% ¥ & & J- =
(P<0.05 5% P<0.01); L BIPHR LL3 T, Eptl =557 &
TRIT K B %E Eptl {IKF B G Y7 40 vHippo H7 MDA
IR R (P<0.05), A AR . e SRIE T
A K I =B, EtOHWI A% Y 2H K B, vHippo H IL-6.
TNF-a & A BEEL K B ZH A i 25 T3 (P<0.01),
1M Eptl {i%. @A T4 R vHippo H IL-6. TNF-a
T E EtOHWI AL Y 2H K BRI 35 B AIK (P<0.05 1%
P<0.01); 7EZH AP LLARH, Eptl il myay T4 R R
¢ Eptl L H] 818 Y7 4H vHippo W' TNF-a i 35 &AL
(P<0.05), 8 H 77l ARG E o P 0L AT DLHE T,
EtOHWI ] B vHippo H %& A= T 40 fk 7 I80F 48 i
L, 2% T IR sh& A8, 1755 T vHippo
7 GABA REMNZAL 3L 2R L, F—20UiH] EtOHWI
$5 BT AR AL H ORI vHippo HP AL N 1 R0 4 hE
SN EZVEA . Eptl 1697 )5 vHippo H AL 3K
F& b5 1S AE N 77KV ZE LS B W 3 O, SRR T
EtOHWI %} K E. vHippo HY#i475 .
2.5 Eptl X} EtOHWI X iR vHippo 8 GAD67 mRNA
HExRIEERF

qPCR Flz Han &l 2 pis, 54 BER /K X RE4H
Fbgss, EtOHWI #A8UZH KCRR, vHippo H GAD67 mRNA
FAXT IR B B2 (P<0.01); 5 EtOHWI #54U
ZH LA, Eptl fIG. iR T4 IE vHippo Y GAD67
mRNA FHX} 3k 8 2 T+ =5 (P<0.05 1% P<0.01); 20
[E) P S Eh s S, Eptl I, s IR YT 4H 1A GAD67
mRNA FHXT ik 22 7 B A geit22 2 X (P<0.05),

HAFRNEMRG M. e RIE—21U6H T GABAa fif
2045328 Z5 0L 0T BEJ2 5 EtOHWI A2 JEAE /9 B8 2L AL
#il, 45T Eptl 7] LIRSS GABAa 4 FRINEE, U8
% EtOHWI AN I 645, SR Btk .

1.57
i)
jfé **&
T o T
% 1
é #t
E 0.5 1T
3 1
A
<
&}
0.0- T T
A B C D

F 2 &4 K vHippo H GAD67 mRNA AXf# ik (n=8)
Fig.2 Relative expression of ventral hippocampal GAD67
mRNA of each group rats (n=8)

2.6 Eptl ¥ H,0, iFSHY HT22 4RB5E S0

L El 3 R, HyO, Fil Eptl F il 4b 3 j5 UL %€
X7 HT22 40L& J1 W 520, H,yO, fie il 1 Sk 5 2
200 umol/L, Eptl FALBE¥K FF >k 30 pmol/L., 5451
2 L, HL O, FSEEZH A T 0% S 35 A (P<0.01);

150=
S 100 it
AN #H
st
2
= 50 i
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i
i
0 T T T T T T T
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150 =
nd
st
2
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B
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150=
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g 100= 1
R fiiia
s
=
F 50+
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=H H,0, Eptl+H,0,

K3 Eptl Xt Hy0, 589 HT22 4T 1 (150 (n=3)
Fig.3 Effect of eupatilin on the viability of H,0,-induced
HT22 cells (n=3)

e 55 AL, "R N 22 R P<0.01; 5 H,0, iR

HILE, "R E 2R P<0.01.

5 H,0, fEAIZH 4R, 30 pmol/L Eptl #iAb i ZH 1) 41

JifL % 7 4k 25 i (P<0.01) .

2.7 Eptl 3t H,0, 559 HT22 4H Nrf2 FAARIE0
aniE 4 Frss, Control(25 FH)ZH H, Nrf2 EZAFHE

TR, M b 2k He >, T H,O, FRI 2 faAZ o

Nrf2 (#1548 Control ZH % 35 It (P<0.01); 5

H,O, #8IZH L4, Eptl TANFRZH 4HH0kZ  Nrf2 (193

Nrf2

Control

H,0,

. 200 um
e

Eptl+H,0,

Control

ik B2/ (P<0.05), HYS5 Control (55 ) 4H Fb#s, 31
ToiEF 22 5 (P>0.05),
3 1he54Ee

VIR B 23 | S RS A A6, T T 25 5 S50 IS e
it AR EFIPIAREERS tREIR, b e A A A5
SRR G P ARFSE & B ECOHWI 45T Eptl
S K B EtOHWI £2 JE REAT A BRI AR -
EtOHWTI I ' CORT 7K P S g Sy J2 R BRAR
SRR S FERICT . AR EE hUlELE] ECOHWI KR,
13 CORT 7K -1k i 35 785 (P<0.01) , H.FI-5
HEIY Eptl 4707 A3 40 A0 i ok =, gl SRS
LA SRR T Eptl $it EtOHWI A2 1047 23210
VEF, 1 H 547 AR 45 AR EUEI 2B T Eptl
Xt EtOHWI FEIEFE T B EH

A FEAEAS R FA FE R Eptl BT FEAE AL
i), Horp vHippo VB EtOHWI 45 JESE i i i) 2H 4124
S, BT Ept fEAHMLHI . Hippo J&2% 8245
NN RE M ST, WA A SR AT SRR A 1 B
HLERY, AT A KB GABAaRZ 2%, fE X il 8
Z 4t (Central nervous system, CNS), GABA M Z& fiil
RTBSH B , 55 2 MlJS A GABAaR 4541 & 44
i ph 2 ALV, R, GABA & AT A S

DAPI Merged

© v 200 pm

200 pm
S— s

~ 200 pm
—

200 im jll - -

_#|#_
1

1
H,0, Eptl+H,0,

Kl 4 Eptl %I H,O, Y5519 HT22 4 Nrf2 ik 195200 (200%, n=3)
Fig.4 Effect of eupatilin on the expression of H,0O,-induced HT22 cells (200%, n=3)
{E: 5 Control 41 HA%, “Fn A i & 25 5% P<0.01; 5 H,0, BRI g, "FRnA #2557 P<0.05.
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GABAaR 3R ik HL#52  GABAaR 1% 2 24 1y B3,
GADG6S5 Fll GAD67 J&HHX GABA A LR LA, /5
FH— LD REIN AR SR, R AT AN

GABA G %, (AT # 25032 2| — LS A WG

KA., i, 24909 GABA /K% GAD67
FaR B AT EPT R, T kB, IE R RS AR Y

Hippo f7-1£ GAD67 I .3 F I GABAaR &
A H Y, R GABA A ALRE ) R RIS H A& LI
=z — . 1£ Hippo, GABAaR #l GABADbR & /i &
GABA M ZefLisb i) 23244, Horh GABAaR fE A1
R Bl SR ACER, E N5 EtOH HHAXAE Y
HEYFAM . GABAaR £/ 5 PIIEFEILE—4
DB FEE N LR, A 19 FORRY, 5346 T A F

BRI 2 R, HA R 2R BT RERS . K T (e

SZHYE RS TR GABA S5 HSZARINSS & Kk HE5H
TR AT AL AR, UG S P AR EIP O EAs

WFgE H, EtOHWI K B A vHippo B GABA 7K
W B SRR (P<0.01), I+ GAD67 mRNA FHXT
FeR R AU, FRUTE EtOHWI ], GABA Al 58
FE L, [FES, EtOHWI KB vHippo H1 GABAaR [ al
1 o2 MV FEAR I FR IS R I s/ (P<0.01) |, 3X UL
ZER Y AR H ISR E RIEE R —3. %% I, vHippo

i GABAa LR TIRE T 25 EtOHWI ££E
SEEEALA, W Eptl il 8 g HUR T EtOHWI £&
SESE MR

SRIE 2 W FH B AN B AR BEAEH, AT E

A 497 38 B A R 2, K HAIR A EtOH 8% EtOHWI
S B CNS(H35 Hippo ) THAESE AL AEIN & .

Jeong 5" REFEAFSE h & B, Stillen(Eptl [ 5145 ) AT
KA Hippo FY IL-6 F1 TNF-a 25 485 Kl T 19 23k LA
KAFEPINERIVAREE POR808 o FEARWTFSE & B, EtOHWI

FERER vHippo HY 1L-6 A1 TNF-a 5 A4z FEEL /K %) 1R
ZHAHEE, % 32 T (P<0.01) |, i 78 B I v 7 2

Eptl IIGYT 3 W2 ] T ax sl 52, S0 Eptl R 41
FIBTRAE AT RE AR sl 3% K B IR ) EtOH ik,
Wi vHippo B GABAa #1£5 £ 13 35 175 19 3L AR ML il
Z— SFIAR{L, Tiwari 2588 fURIFSE 0 % 80, K

EtOH 5 [#t Hippo ML % B T 3kt £,
TP A 2555 13 2 G i SEU A N SR 97 S5 P L At R B

EtOH Jr 8 K BN FIERS . [FIRE, ZEARWE5E b, K

Z] EtOHWI A AI B vHippo 14 MDA 7K S35, T
CAT F T-SOD mJiE L%, H Eptl fI%. =l EiGIT
Wb 2 A A N A 495, FR A Eptl BT AL I E
JAL AT B & B4R vHippo B9 GABAa #1 &L 38674
J7 EtOHWI £ JEE M ALK Z —, Nrf2/HO-1 J&
AU EE BT E LR R SR, AAUFSEARAN T vHippo

i HO-1 1 Nrf2 (& 33K, 458 & Bl EtOHWI %
HIFCEL vHippo UL IFNER 2635745 1 B AN (P<
0.01), {H Eptl &7 = T ENTZRIA(P<0.05),
W] Nrf2/HO-1 38k RAETTHES S Eptl WPLEL

TR, 2R S PREUH BT AT SRR AT 5 20, A EAS
WFFE YA S Pt — 20498 T IESE . AER A
2§ Hippo IR HT22 AT Pt de arh
K, H,0, 7540 HT22 4t Nrf2 a4 ifaiz i
R EA SRR I E 22 (P<0.01), E & Nrf2 f£7E T
N, 5 A R 32 Sk 35 A (Kelch-like ECH-associated
protein 1, Keap ) Z5EGTE—d, qE N EE—LE(F
SHETAALERER T, Nrf2 55 Keapl 23 B A £ ity
2N ShtEAL L T4 (Antioxident responseelement,
ARE) %545 3 HO-1 1 NQO-1 Z5H1 &AL T 19 %
SRR, U, EE IR R HT22 S22 S AR K
I AR PR SOz, ABAERE I S iede b
B, 30 umol/L Eptl T AL B ) HT22 40 g Nrf2 #
AMEAZ i ROmT b, BRI BE Y Eptl T4k B
LEIEFALHISS T H,0, WS AL I Bt , £/
T HT22 Z B E ALV IR0 . FIR AR S 4,
ARFZHAP Nrf2, HO-1 8 1 RA S5 R EE 5 UL
T, EtOHWI $H[A]AFHE vHippo FIPLEALN i
% 25 AL, 0 Eptl 38 58 24 1F R 35 i 45 25 L 27 i 4
BRI GABAa 1% 326 14 451 495, BE 107 2% B o 410 41
EtOHWI £ JEAERYI TR

25 TR, AWF5EAS H EtOHWI #1457 Eptl fig
Z&fift EtOHWI K B JEREA T, IX AP i) B 4
Eptl IIHTRBTEANEH T3, ANITGE B vHippo
) GABAaR {2l ARUFTEAY LIRS RN Eptl
TIHEMCAIRYT EtOHWI £ FEE M APRS vh 23 (87 24500
R LA S IR FURE, B2 S R R
()& B FHIECEPRWZRE, ASIFSRE S5 -0 S 31
25 AR E G BB R AT

B 3Lk

[ 1] FREED C R. The natural history of alcoholism: Causes, pat-
terns, and paths to recovery-the virtues of an interdisciplinary per-
spective of alcoholism and alcoholism recovery[J]. Addiction, 2022,
117(2): 506-509.
[2] KIMHJ,LEEM Y, KIM G R, et al. Korean Red Ginseng ex-
tract attenuates alcohol-induced addictive responses and cognitive
impairments by alleviating neuroinflammation[J]. Journal of Gin-
seng Research, 2023, 47(4): 583-592.
[ 3] MILIVOIEVIC V, SULLIVAN L, TIBER J. Pregnenolone ef-
fects on provoked alcohol craving, anxiety, HPA axis, and autonom-
ic arousal in individuals with alcohol use disorder[J]. Psychophar-
macology (Berl), 2023, 240(1): 101-114.
[4] WANG S C, CHEN Y C, CHEN S J, et al. Alcohol addiction,
gut mcrobiota, and alcoholism treatment: A review [J]. International
Journal of Molecular Sciences, 2020, 21(17): 6413.
[ 5] ROSENBAUM J F. Anxiety treatment with benzodiazepines
[J]. Focus (American Psychiatric Publishing) , 2021, 19(2): 211.
[6] PENG L, MORFORD K L, LEVANDER X A. Benzodi-
azepines and related sedatives[J]. The Medical Clinics of North
America, 2022, 106(1): 113—129.
[ 7] NAGEEN B, SARFRAZ I, RASUL A, et al. Eupatilin: A natu-

ral pharmacologically active flavone compound with its wide range
applications[J]. J Asian Nat Prod Res, 2020, 22(1): 1-16.


https://doi.org/10.1111/add.15644
https://doi.org/10.1016/j.jgr.2023.02.003
https://doi.org/10.1016/j.jgr.2023.02.003
https://doi.org/10.1016/j.jgr.2023.02.003
https://doi.org/10.1007/s00213-022-06278-3
https://doi.org/10.1007/s00213-022-06278-3
https://doi.org/10.1007/s00213-022-06278-3
https://doi.org/10.1007/s00213-022-06278-3
https://doi.org/10.1007/s00213-022-06278-3
https://doi.org/10.1007/s00213-022-06278-3
https://doi.org/10.3390/ijms21176413
https://doi.org/10.3390/ijms21176413
https://doi.org/10.1016/j.mcna.2021.08.012
https://doi.org/10.1016/j.mcna.2021.08.012
https://doi.org/10.1080/10286020.2018.1492565

%443 5 23

ZREEEE A R FSEN MR ING T GABAa Z ARG R RUTDR N LB -1 T -9 -

[8] sk, A ot RFKL S DI L aHHH [T]. AR5 i Ag,
2020, 33(10): 75-79. [ YOU Xinxia, LI Yue. The development of
crunchy rice ball with mugwort and fruit-vegetable compound[J].
Cereals & Oils, 2020, 33(10): 75-79. ]
[9] %L XrtHEAFFLEXTTFZHHRG KA X EARA
& g % om [J]. 2 F M4 F A, 2023,21(13): 4414-4420.
[ XU Haiwei. Effects of Artemisia argyi flavonoid eupatilin on in-
flammation and antioxidant system in rats with sports injury[J].
Molecular Plant Breeding, 2023, 21(13): 4414—4420. |
[10] A2#&R), 548 8, 4ER]. % 2% F @it DCSTI1-AS1/miR-
138-5p AT W M & 20 e, SW-1990 49 % » [J]. & 3t & 25,2022,
44(19):2907-2910,2915. [ CHENG Degang, LI Fuchang, REN
Gang. Effects and molecular mechanism of eupatilin yellow on the
biological behavior ofpancreatic cancer cells-SW-1990 through DC-
ST1-AS1/miR-138-5p[J]. Hebei Medical Journal, 2022, 44(19):
2907-2910,2915. ]
[11] ZHANG Y, QIN L, XIE J, et al. Eupatilin prevents behav-
ioral deficits and dopaminergic neuron degeneration in a Parkinson's
disease mouse model[J]. Life Sciences, 2020, 253: 117745.
[12] JEONG H J, KIM J H, KIM N R, et al. Antidepressant effect
of stillen[J]. Arch Pharm Res, 2015, 38(6): 1223—1231.
[13] SAKIMOTO Y, OO P M, GOSHIMA M, et al. Significance
of GABAa receptor for cognitive function and hippocampal patholo-
gy[J]. International Journal of Molecular Sciences, 2021,22(22):
12456.
[ 14] CENTANNI S W, TEPPEN T, RISHER M L, et al. Adoles-
cent alcohol exposure alters GABAa receptor subunit expression in
adult hippocampus [J]. Alcoholism, Clinical and Experimental Re-
search, 2014, 38(11): 2800—2808.
[15] ZHAO Z,KIM Y W, WU Y, et al. Korean Red Ginseng at-
tenuates anxiety-like behavior during ethanol withdrawal in rats[J].
J Ginseng Res, 2014, 38(4): 256—263.
[16] LEEH Y, NAM Y, CHOI W S, et al. The hepato-protective
effect of eupatilin on an alcoholic liver disease model of rats[J]. Ko-
rean J Physiol Pharmacol, 2020, 24(5): 385-394.
[17] 20k, Kk, 25, 5.4 2535 mAF A K R BEH47
AVKERTF A E ARG Yw [J]. 2% T WA, 2022,43(10):
378-387. [ WANG Xiaolong, WU Shuang, WU Qi, et al. Effects of
paconiflorin on anxiety-like behavior, inflammatory factors and in-
testinal microflora in alcohol withdrawal rats[J]. Science and Tech-
nology of Food Industry, 2022, 43(10): 378-387. ]
[18] JIAO Y, KIM S C, WANG Y, et al. Sauchinone blocks
ethanol withdrawal-induced anxiety but spares locomotor sensitiza-
tion: involvement of Nitric Oxide in the bed nucleus of the stria ter-
minalis[J]. Evid Based Complement Alternat Med, 2021, 2021:
6670212.
[ 19] KHAZIPOV R, ZAYNUTDINOVA D, OGIEVETSKY E, et
al. Atlas of the postnatal rat brain in stereotaxic coordinates[J].
Front Neuroanat, 2015, 9: 161.
[20] 24 25 E, 24, 5. = 4338455 5 Nef2/HO-1
F KR D AR AWK R ARAEAT A [T]. P B R AR R &,
2022,38(10): 1803—1811. [ JING Min, LI Lulu, WU Tong, et al.
Sauchinone attenuates alcohol withdrawal-induced depression-like
behaviors in rats by modulating hippocampal Nrf2/HO-1 expres-
sion[J]. Chinese Journal of Pathophysiology, 2022, 38(10): 1803—
1811. ]
[21] FhE, ZHB, BER, 5 RARSBESTRESEZE DAL
JBAT Ay Bt e o ey e 1], & SUE ALK F F 3R, 2023, 46(3):
227-233. [ LI Guangmei, WANG Chaoxian, TANG Chao, et al.

Effect of gastrodia elata polysaccharide on anxiety-like and learning
memory behaviors in AD mouse models[J]. Journal of Zunyi Medi-
cal University, 2023, 46(3): 227-233. ]

[22] FIGUEIREDO CERQUEIRA M M, CASTRO M M L,
VIEIRA A A, et al. Comparative analysis between open field and el-
evated plus maze tests as a method for evaluating anxiety-like be-
havior in mice [J]. Heliyon, 2023, 9(4): e14522.

JREMRIAFZ D], )~ M. 7 M E 25 X %2, 2021, [ XIE Xiaoyan.
Discussion on the anti-anxiety effect of regulating spirit acupunc-
ture technique based on the HPA axis neuromodulation: A clinical
and mechanism research[D]. Guangzhou: Guangzhou University of
Chinese Medicine, 2021. ]

[24] FR#&, WAT, KB . B4R T ARAY 2 R Gead ¥ oa [J].
AP 2 M3 F 4 &,2021,37(5): 601-604. [ LI Chenhao, YANG
Hang, ZHANG Yong. The effects of alcohol addiction on the cen-
tral nervous system. [J]. Chinese Journal of Neuroanatomy, 2021, 37
(5): 601-604. ]

[25] VANAVESKI T, MPLCHANOVA S, PHAM D D, et al.
PGC-1lalpha signaling increases GABA(A) receptor subunit alpha2
expression, GABAergic neurotransmission and anxiety-like behav-
ior in mice [J]. Front Mol Neurosci, 2021, 14: 588230.

[26] FAT. &inE/L i EERAAES MCL X X GABAa % 4k
al/a2 BRFR OREEIMARKREH Y a(D]. RiE: REEHXF,
2020. [ LI Dongxue. Effect of the combination of propofol and
sevoflurane on GABAa receptor al/02 subunits protein proteostasis
anddepressive state in MCI rats[D]. Tianjin: Tianjin Medical Uni-
versity, 2020. |

[27] SINHA R, WEMM S, FOGELMAN N, et al. Moderation of
Prazosin's efficacy by alcohol with drawal symptoms[J]. Am J Psy-
chiatry, 2021, 178(5): 447-458.

[28] LI Y, SHEN M, STOCKTON M E, et al. Hippocampal
deficits in neurodevelopmental disorders[J]. Neurobiol Learn Mem,
2019, 165: 106945.

[29] ZAKHAROVA E I, PROSHIN A T, MONAKOV M Y, et al.
Cholinergic internal and projection systems of hippocampusand neo-
cortex critical for early spatial memory consolidation in normal and
chronic cerebral hypoperfusion conditions in rats with different abil-
ities to consolidation: The role of cholinergic interneurons of the hip-
pocampus [J]. Biomedicines, 2022, 10,1532 1-28.

[30] BIANEJ S, LADOW M A, STEFANINI F, et al. Neural dy-
namics underlying associative learning in the dorsal and ventral hip-
pocampus [J]. Nature Neuroscience, 2023, 26(5): 798—809.

[31] TURNER V S, O'SULLIVAN R O, KHEIRBEKM A. Link-
ing external stimuli with internal drives: A role for the ventral hip-
pocampus [J]. Current Opinion in Neurobiology, 2022, 76: 102590.
[32] LEESE, LEEY, LEE G H. The regulation of glutamic acid
decarboxylases in GABA neurotransmission in the brain[J]. Arch
Pharm Res, 2019, 42(12): 1031-1039.

[ 33 ] KANAO-KANDA M, KANDA H, LIU S, et al. Viral vector-
mediated gene transfer of glutamic acid decarboxylase for chronic
pain treatment: A literature review [J]. Hum Gene Ther, 2020, 31(7-
8):405-414.

[34] KIMOTO S, ZAKI M M, BAZMI H H, et al. Altered mark-
ers of cortical gamma-aminobutyric acid neuronal activity in
schizophrenia: Role of the NARP gene[J]. JAMA Psychiatry, 2015,
72(8): 747-756.

[35] AGRAWAL J, DWIVEDI Y. GABA(A) receptor subunit
transcriptional regulation, expression organization, and mediated


https://doi.org/10.1016/j.lfs.2020.117745
https://doi.org/10.1007/s12272-014-0472-8
https://doi.org/10.3390/ijms222212456
https://doi.org/10.1111/acer.12562
https://doi.org/10.1111/acer.12562
https://doi.org/10.1111/acer.12562
https://doi.org/10.1016/j.jgr.2014.05.010
https://doi.org/10.4196/kjpp.2020.24.5.385
https://doi.org/10.4196/kjpp.2020.24.5.385
https://doi.org/10.1016/j.heliyon.2023.e14522
https://doi.org/10.3389/fnmol.2021.588230
https://doi.org/10.1176/appi.ajp.2020.20050609
https://doi.org/10.1176/appi.ajp.2020.20050609
https://doi.org/10.1176/appi.ajp.2020.20050609
https://doi.org/10.1016/j.nlm.2018.10.001
https://doi.org/10.1038/s41593-023-01296-6
https://doi.org/10.1016/j.conb.2022.102590
https://doi.org/10.1007/s12272-019-01196-z
https://doi.org/10.1007/s12272-019-01196-z
https://doi.org/10.1089/hum.2019.359
https://doi.org/10.1001/jamapsychiatry.2015.0533

<10 - £ Tl B

2023 4F 12 A

calmodulin signaling in prefrontal cortex of rats showing testos-
terone-mediated impulsive behavior[J]. Front Neurosci, 2020, 14:
600099.

[36 ] ENGIN E, BENHAM R S, RUDOLPH U. An emerging cir-
cuit pharmacology of GABA(A) receptors[J]. Trends Pharmacol
Sci, 2018, 39(8): 710-732.

[37] BERNARDO A, LEE P, MARCOTTE M, et al. Symptomat-
ic and neurotrophic effects of GABAA receptor positive allosteric
modulation in a mouse model of chronic stress[J]. Neuropsy-

chopharmacology: Official Publication of the American College of
Neuropsychopharmacology, 2022, 47(9): 1608—1619.

[38] TIWARI V, Chopra K. Resveratrol abrogates alcohol-in-
duced cognitive deficits by attenuating oxidative-nitrosative stress
and inflammatory cascade in the adult rat brain[J]. Neurochem Int,
2013, 62(6): 861-869.

[39] SONG X, LONG D. Nrf2 and Ferroptosis: A new research
direction for neurodegenerative diseases[J]. Front Neurosci, 2020,
14: 267.

T T T TN T TN T TN BT TN BT TN T e A T T A B T B T BT T B T T BT T BT TN BT T BT B AN N A A B TN BT A BT T @ T T BT T BT T BT TN BT TN B A B T B A @A T @ A BT T BT T BT T BT T @ T B AN BB TGO

I 5

A, B, RafFEE5TIERLE, mETEN, AERET R LN A

ReB|EEER.

& EFZATE. REE SH R,

IR i 2N R FOEE, ARTEYRARTHIRI. SR, £EWEE, 2
BEESN SR R R LZeMITFN. RETETBREFSE —EHERLNEZ VL
CEatTY fn (& T UMY FF%ZE. Bentham £ 2 H Rt A
., BRTZEELRBEARELT, FARRLIFFLER, RETREMALEER. K
ETRERZeMioRNER. THFAEEFRELZFALITX., BRVAHXEAET., 2oL
ERTHHRE L RAFER/AIMETE 12 T,
i IR AE F 12 Food Chemistry. International Journal of Biological Macromolecules % £ T

DL —/

HFRW 20 8 F, KMWERLZHAER 1 T,

wE, B+t, REAFEGHNFFREIFHZ, M EFIF, 2016 £~2017 FFfEx
] Bk A B B oK 5 X 1t 3 AR BEAT N IR VT 5 o BT 98 77 18] A 2 B (R IR 0 o R 4R 7 W e 4R BX
A, RGHESHREA L. TREXEBARFES. RETELXESFTE 10 /I,

Sa VA —/3BIRAE = 7E Journal of Agricultural and Food Chemistry . Food Chemistry 1 Food &
A ) Function F#FI L X B X 30 2K, L+ JCR—. —X#BX 204 %K, ESI&m#ET X

1o FMAE (CR& TR 1 CFEBAKREY FFRE, LRE LI F 008 CES-
PPHEER, HELZAN SCIEmAFHAFR/A. 2016 FNERFAFHFEFZEFFETT

TR Fr R ET 1317 AL X E =ZBERAL .


https://doi.org/10.3389/fnins.2020.600099
https://doi.org/10.1016/j.tips.2018.04.003
https://doi.org/10.1016/j.tips.2018.04.003
https://doi.org/10.1038/s41386-022-01360-y
https://doi.org/10.1038/s41386-022-01360-y
https://doi.org/10.1038/s41386-022-01360-y
https://doi.org/10.1016/j.neuint.2013.02.012
https://doi.org/10.3389/fnins.2020.00267

	1 材料与方法
	1.1 材料与仪器
	1.2 实验方法
	1.2.1 动物模型的分组、模型建立和给药
	1.2.2 行为学检测
	1.2.3 血清中CORT含量测定
	1.2.4 vHippo中GABA含量测定
	1.2.5 Western blot检测vHippo中GABAaRα1、GABAaRα2、Nrf2、HO-1蛋白表达
	1.2.6 vHippo中氧化应激指标和炎症因子的测定
	1.2.7 qPCR检测vHippo中GAD67 mRNA相对表达量
	1.2.8 MTT法检测HT22细胞活力
	1.2.9 HT22细胞分组、给药以及免疫荧光实验

	1.3 数据处理

	2 结果与分析
	2.1 Eptl对EtOHWI大鼠行为学变化的影响
	2.2 Eptl对EtOHWI大鼠血清CORT水平、vHippo中GABA含量的影响
	2.3 Eptl对EtOHWI大鼠vHippo中GABAaRα1、GABAaRα2、Nrf2、HO-1蛋白表达的影响
	2.4 Eptl对EtOHWI大鼠vHippo中氧化应激指标和炎症因子水平的影响
	2.5 Eptl对EtOHWI大鼠vHippo中GAD67 mRNA相对表达量的影响
	2.6 Eptl对H2O2诱导的HT22细胞活力的影响
	2.7 Eptl对H2O2诱导的HT22细胞中Nrf2表达的影响

	3 讨论与结论
	参考文献

