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Resveratrol Improves Cognitive Impairments Caused by Adolescent
Intermittent Ethanol Exposure in Adult Rats
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Abstract This study aimed to investigate the effects of RSV (resveratrol) on cognitive function in rats
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exposed to AIE (adolescent intermittent ethanol) and its potential mechanisms. AIE-exposed rat models were es-
tablished by intermittent gavage of 25% ethanol and the RSV or the Veh (vehicle) was administered intragastri-
cally. The results of the open field test showed that compared with the Con+Veh group, the number of center zone
entries (P<0.01) and the distance in center (P<0.001) of the Eth+Veh group were significantly reduced. After
RSV treatment, compared with the Eth+Veh group, the number of center zone entries (P<0.01) and the distance
in center (P<0.05) of the Eth+RSV group were significantly increased. The results of the elevated plus maze test
showed that compared with the Con+Veh group, the open arm duration and the open arm entries of rats in the
Eth+Veh group were significantly reduced (£<0.01). Compared with the Eth+Veh group, the open arm entries of
rats in the Eth+RSV group were significantly increased (P<0.05), but the open arm entries were no statistical dif-
ference (P>0.05). The results of the Morris water maze test showed that compared with the Con+Veh group, the
latency to target of the Eth+Veh group was significantly increased (P<0.01) and the target crossings were signifi-
cantly decreased (P<0.05). Compared with the Eth+Veh group, the latency to target and the target crossings of the
Eth+RSV group were significantly decreased (P£<0.05). The results of Nissl staining showed that compared with the
Con+Veh group, the number of neurons in the mPFC (medial prefrontal cortex) in the Eth+Veh group was signifi-
cantly decreased (P<0.001). Compared with the Eth+Veh group, the number of neurons in the Eth+RSV group was
significantly increased (P<0.01). Western blot results showed that compared with the Con+Veh group, the protein
expression levels of SIRT1 (P<0.05), BDNF (P<0.05), and PSD95 (P<0.05) in mPFC of rats in the Eth+Veh group
were significantly decreased. Compared with the Eth+Veh group, the protein expression levels of SIRT1 (P<0.01),
BDNF (P<0.05), and PSD95 (P<0.05) in the mPFC of rats in the Eth+RSV group were significantly increased.
These results suggest that RSV can improve the cognitive impairment induced by AIE in rats and increase the num-
ber of neuronal in mPFC, which may be related to the increased expression of SIRT1, BDNF, and PSD95 in mPFC.

Keywords resveratrol; adolescent intermittent ethanol; cognitive function; silent information regulator 1;
brain-derived neurotrophic factor; postsynaptic density protein 95
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FRAL S I 0 Bl o

1 MR55E%E
1.1 SEEhIK 534E

SPFZ 14 SDR B (3 A %8 ), 18T Dl4& (db
FO)EMHARE R A A [SCXK(H)2019-0010], Ff
B HBEMNL 7 N 341, Control+Vehicle(Con+Veh)
2. Ethanol+Vehicle(Eth+Veh)Zl. Ethanol+
Resveratrol(Eth+RSV)ZH, 9 /4. ZhWHEFEEN
20 °C~25 °C, HXTEE 40%~60%, hPT] H
B AOK, IS BEEIE AR N 12 he b
R B A S 5 P50 R (R e N RS RN [ ST 3h )
LAY MAR G E AT, @B 2 R ¥ R
W R oW A e S A S . XYLL-
20220657
1.2 EELERFIFNEE

RSVIHE AL R ERHE AR AR . JB IR G
Bl e EE S RAEMEAREGIRAF . BCAEH
B ARG H i alEMER AERH E IR AR .
BECLAG S G &8 1 4R M 5 [ A= i R TR
AF]. HLSIRTI(1:1 000, “9475), 4 PSDI5(1:1 000,
#3409). #i B-actin(1:1 000, 3700). HRPHRiC L4
/NER 2 0(1:10 000, #7076). HRPHRIC L 2EHi S 41
(1:10 000, *7074)4 5 3% [E Cell Signaling Technology
/F) . $ii BDNF(1:1 000, #66292-1-1g)It [ il =

RSV (20 mg/kg)

[EEMPARGIRAT . SLIGACEEHE : AR R E S
2L (ThermoFisher, 3£ ). % REREAR1X (Spectra
Max, ). 4 H b2 kg R4 (BLT, # H).
1.3 AIEfEB9E T

KEOEREFRIEE TR, B A5 (postnatal day,
PND) 28 K 4, Eth+VehZH 45 T25%(vA)ilikE (3 g/kg)
WEE, EEEEE 4R, W3R, NIANEIR, 4N
¥R; Con+Vehd 25 T SRR 1) A H Eh 7K ; MPND 287F
45, Eth+RSVZLLEL TR HE B 1130 min, 45 T RSV
EEE H (20 mg/kg), ELLHE B 28K . Z G TN
T, ELEBAE (PND 70)HHATAT N2 5050 . SEIRiR
FEHLFET,

1.4 B 373238 (open field test, OFT)

SIS TFFIRIT , B R BN Sl AT
TAZ, THIF10 mine T3 R BRIEE A0 X33 IR 5L
(center zone entries). H/Cr X 3175 B H &5 (distance
in center) 5158 M FE & (total distance), H T LK
WA FEFEE o ] Smart v3.08 4 SEEFARARAT
ST RGN I T
1.5 =%+ FiX S (elevated plus maze, EPM)SLLG

S TR, 4 K BRI ) O RN = A
REE g, R HEAT R, THAF 10 min. ig3ROK
SHE N TR 57 BE 5 18] (open arm duration). U
{3 (open arm entries)5 {5 3/ = PE B (total distance),
T R B AR FEFEFE o {87 Smart v3.0% {4 5K
I RARAT R 50 B RSl s FE i
1.6 Morris7Ki% S (Morris water maze, MWM)SZI&

Morris/KE B HF 5 [BETE KBRS 4 B A

PND21 28 31 35 38 42

71 72 73 77

49 52 56
Eth Eth Eth Eth OFT EPM MWM
(3 g/kg) (3 g/kg) (3 g/kg) (3 g/kg)

PND(21~27)0 SD K §U3& B Ffr B ; PND(28~55)4 SD K i ATEAR 2 ¢ 37 FI RSV 25 B, iZ B B 8:45 7 RSV 20 mg/kg, T PND(28~31).
PND(35~38). PND(42~45). PND(49~52)[H&( %5 T Eth 3 g/kg(25% v/v {ikE); PND(71~77)NSDK AT N SEIE B B, Jo A PND 71T 15056
(OFT), PND7233:47 s 28+ 738 B SEU& (EPM), PND(73~77)#E(T 7K 38 B 525 (MWM).  PND(H 4 )5 K 50); Eth(IF).
PND (21-27) is the adaptation stage of SD rats, and PND (28-55) is the AIE model establishment and RSV administration stage of SD rats, in which
RSV 20 mg/kg is given continuously, and Eth 3 g/kg (25% v/v ethanol) is given intermittently to PND (28-31), PND (35-38), PND (42-45) and PND
(49-52). PND (71-77) was the behavioral test stage of SD rats, in which PND71 was used for OFT (open field test), PND72 for elevated plus maze test
(EPM), PND (73-77) for MWM (Morris water maze) test. PND (postnatal day), Eth (ethanol).
) Ay ok
Fig.1 Experimental process
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1.8 Western blot

TR LRI K SR, B W=k B | 218 Paxinos
Fl Watson K BRI 7 A4 5 7 B, 0K s gy B
mPFC, £ ZH % 5 E T80 °CHRAF. I mPFC
W EE BT, BCATERT IR K FE , ] SDS-PAGES#IK
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1.9 ZHEFAk

N GraphPad Prism v9.3. 134351 T 481124
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HAA L, Bth+RSVZH K Bt N A O X381 Ik $
(P<0.01). 7E 0 X3 135 B BE 25 (P<0.05) 2. 3% 4
I B HH KBRS B S BE B 2[R TG 2 3 22 % (P>0.05).
R R S g B (K1 3) R, 5 Con+VehZH A
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FFUE HENRBL(P<0.01) &80 ; 5 Eth+Veh41AH
Et, Eth-+RSVEH K SR7E TR (1) 452 55 B [ oA {2 2 A%
1k (P>0.05), T U 3N R 2 1S 0 (P<0.05);
F K B B A BE B 2 (A G B35 22 7 (P>0.05). ™
YR A ok B SE AR 45 AR B, RSVIRYT et Ik
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2.2 RSVITAIERE KR RFEENZIZEER
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1E Morris /KK B SEEG I 2RI, 520 2 18] 1k ikt
AR WITE B3 2 5 (P>0.05). £ Morris/K 2k 7 5256
M, 5 Cont+VehZHAH LL , Eth+VehZ K ik ey
PRI R LK (P<0.01), 28k H Ar G U 2 3
/b (P<0.05); 5 Eth+VehZ1 A Lk, Eth+RSVZL K R %
TR AR T 85 2 4 (P<0.05), 7t H s R PR V8 B
EMZ (P<0.05); SHRKRIHORE LR EZR
(P>0.05). K455 50K, RSVIAIT HEA 2 AIE
T 58 R K R 23 [ A2 e D B
2.3 RSVXJAIER & KX R FHImPFCHEZ JTim
B2 R SHIR N

Je KYufa gt BB IR, Cont+Vehdl K i mPFCH#
ZItJe R/MEFF , ML IeHES S, AR,
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mPFCHI & o i % /b (P<0.001), JE IRIA%E
Ak, BrEiEb, HILJE IR A AR, &5 4H K, 41
45 AN 528 . 5 Eth+VehZH A ., Eth+RSVZH KRR
mPFCHI £ e . 1 2 (P<0.01), Je IR
O, BRI 2 ARSI, B0 AR I R .
K545 KB, RSVIATT RE IR AIE R #5 K FRmPFC
PN PR 22 TC 84 o
2.4 RSVXJAIER £ KR FHmPFCASIRTI,
PSD95FIBDNFZE HFIARIF N

Western blot%5 &7~ , 5 Con+Veh4IAH H
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Eth+VehZl X it mPFC P SIRT1(P<0.05). BDNF
(P<0.05) /% PSD95(P<0.05) 5 [ 315 /K T i 2% P& A ;
5 Eth+VehZH AL, Eth+RSV4L K i mPFC P SIRT1
(P<0.01). BDNF(P<0.05)% PSD95(P<0.05)%E [1%
KRR R E N . El64s AR, RSVEEW I BUE
SIRT1. BDNF. PSD95{5 5 ik, 3% AIER:#E K
BB B B N Dl Re A

3 Wig

T AR AR ) E RS R R, H, &
TR — E R BRI AL TA R E —. R4
{Global Status Report on Alcohol and Health 2018), &
15~198 F/DAEH, 25 1552 NG U BRI,
H G R SR AT AT K= W SUIRARSE
i X (R S5/ AT T RE , AT XS A 0 B i o Rl i 55 122,

Eth+Veh

Eth+RSV
A: OF TSI HEN L IR A CHG B: OFTSRBAE O IRV 2B S, C: OFTSREGIE 2 A B ES; D: Cont+VehZHOFTSL B [4]; E: Eth+VehZH
OF =40 4UZE [&]; F: Eth+RSVAHOFTSLIGHIZE K. Xts, n=9, *P<0.05, **P<0.01, ***P<0.001.
A: the center zone entries of the OFT; B: the distance in center zone of the OFT; C: the total distance of the OFT; D: Con+Veh group OFT track map; E:
Eth+Veh group OFT track map; F: Eth+RSV group OFT track map. X¥+s, n=9, *P<0.05, **P<0.01; ***P<0.001.
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Fig.2 Experimental results and track map of OFT in rats
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A: open arm duration of EPM experiment; B: open arm entries of EPM experiment; C: the total distance of EPM experiment; D: Con+Veh group
EPM experimental track map; E: Eth+Veh group EPM experimental track map; F: Eth+RSV group EPM experimental track map. ¥£s, n=9, *P<0.05,

**P<0.01.
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Fig.3 Experimental results and track map of EPM in rats
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A: escape latency during MWM training; B: latency to target during MWM test period; C: MWM test period target crossing; D: MWM test period
swimming speed; E: Con+Veh group MWM test phase track map; F: Eth+Veh group MWM test phase track map; G: Eth+RSV group MWM test phase
track map. X+s, n=9, *P<0.05, **P<0.01.
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Fig.4 Experimental results and track map of MWM in rats
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Fig.5 Nissl staining of brain slices
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Fig.6 Western blot detection of protein expression
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