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Abstract:  Objective To investigate the effects of resveratrol (RSV) on the cognitive function of rats with vascular de-
mentia (VD) and on the silent information regulator 1 (SIRT1)/forkhead-box transcription factor O3a (Fox0O3a) pathway.

Methods Forty clean-grade healthy male Sprague-Dawley rats were randomly divided into four groups: sham operation
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group, VD model group, low-dose RSV group (30 mg/kg) , and high-dose RSV group (60 mg/kg) , with 10 rats in each
group. The VD rat model was established by bilateral common carotid artery occlusion. In the sham operation group, the bi-
lateral common carotid arteries were isolated and suture was placed around the arteries without occlusion. Rats in the treat-
ment groups were intragastrically administrated corresponding doses of RSV. The sham operation group and the VD model
group were given an equal volume of sodium carboxymethyl cellulose solution. Morris water maze was used to test the spatial
learning and memory ability of rats in each group. HE staining was used to observe the pathological changes of neurons in
the hippocampal CA1 region of rats in each group. TUNEL staining was performed to observe the apoptosis of neurons in the
hippocampus CAT1 region of rats in each group. Western blotting was used to measure the expression of SIRT1, FoxO3a, B-
cell lymphoma 2 (Bcl-2), Bel-2-associated X protein (Bax), microtubule-associated protein 1 light chain 3 (LC3), and
Beclinl in the hippocampus of rats. Results Compared with rats in the sham operation group, the VD model group showed
significantly longer escape latency (P<0.05), a significantly reduced percentage of residence time in the target quadrant
(P<0.05), more severe neuronal damage in the hippocampal CA 1 region, a significantly increased number of apoptotic neu-
rons (P<0.05) , significantly decreased expression of SIRT1, FoxO3a, Bcl-2, and Beclinl (P<0.05) , significantly in-
creased expression of Bax (P<0.05), and significantly decreased ratios of Bcl-2/Bax and LC3 II/1 (P<0.05). Compared with
rats in the VD model group, rats in the RSV treatment groups showed significantly shorter escape latency (P<0.05), a sig-
nificantly increased percentage of residence time in the target quadrant (P<0.05), significantly reduced pathological dam-
age of hippocampal CA1 neurons, significantly decreased neuronal apoptosis (P<0.05) , significantly increased expression
of SIRT1, FoxO3a, Bel-2, and Beclinl (P<0.05), significantly decreased expression of Bax (P<0.05), and significantly
increased ratios of Bel-2/Bax and LC3 II/I (P<0.05). There were no significant differences between the high and low doses
of RSV (P>0.05). Conclusions RSV can improve the cognitive function of VD rats, reduce hippocampal neuronal apopto-

sis, activate autophagy, and exert neuroprotective effects. The mechanism may be related to activation of the SIRT1/Fox0O3a
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pathway.
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BT ARl VD BERLZH RSV K5 &2 (30 mg/kg) J3 97 4
RSV & 1 2 (60 mg/kg) VG YT 4L, B4 10 H o SR B #5
BB Ik gk A 45 #L AR (bilateral common carotid artery
occlusion, BCCAO) 1 45 VD KBS AY . VD FEAY 25
RSV IATT A KR LA 45 F AR AL N R 25 LU 508 3l ik
RFRAK AT B HAEFTE DK, SR
JE 55 2 KIGTT A K BTG #E ' 25 T A ) 2 RSV #4724
Y110, T ARLUR VD BRI KBRS T S R R P 22
AER BN, ¥R H 1R FR2E 28 d.
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IR EMNALE A, TR IR T F 4% 22 5 B RE UM
FIE RN 2T 4% 22 5 I REI L 81 72 24 ~ 48 he Jo
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RTARLH VDAL RSV ARFI I 4H RSV & 5
HIRYT AL 4 ALIRIER 1~5 KR IR I 0 i, 22 RIS E 5
THHF R X (P<0.05) : Hirh 5 1~5 K VD B 41 6 ke AR 1)
BIK TRF AR (P<0.05) 5 2 2~5 K RSV I iR 7 4
HEREEAR /N T VD AR R4 (P<0.05) 5 4F 3~5 K RSV &7
TR A REEEE RN T VD BRI ZH (P<0.05) . W& 1.

SRFARAA, VDAL F b5 52 B A5 58 15 8] A 43
FER#R (P<0.05) ;5 VD MR 4] e 45, RSV R i iR 97 41
FIRSV i 0 IR T ALY H ARG BRAS B2 B[] 5 43 L 234
(P<0.05). 32,

F1 4HEKXRS d Il ZH7E A PkEE K HE (s;x%s)

28 %) k= F1R 2R %33R 4R FSK
BFRa 10 64.44+19. 51 31.33+28. 17 27.72+17. 06 14. 88+7. 21 11. 64+8. 69
VD KA 40 10 95. 43+20. 26" 74. 77%29. 90 69. 40+27. 55 59. 55+29. 45 47. 6133, 47
RSV A&A] &4 57 40 10 75.22+24. 69 34.27+20. 83" 34.19+14. 55" 27.58+15.77" 19.49+12. 41"
RSV & A 89740 10 88. 46+27. 09 55. 48+28. 96 45.39+28. 42" 33.12+21. 47" 20. 84+14. 22"
F1a 3.569 5.563 6. 497 8. 680 6.333
P1E 0.023 0. 003 0. 001 0. 000 0.001

a5 BF R4, P<0.05;b 5 VD AR 40 L &5, P<0.05

R2 AAXREEGRKREBHEESL  (xxs)

28 %) 1) 3 128 B E 5 /%
BT R 10 31.18+4.6

VD KA 41 10 22.47+3. 84"
RSV A& H &8 774 10 30. 48+8. 11"
RSV & 7 &% 57 41 10 29.94+5. 68"
FA& 4.934

P& 0. 006

Ea 5T RAE,P<0.05;b 5 VD AR 20 148, P<0.05
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RSV 15 , #h 2 o0 1 7215 B A B gl (P<0.05) . RSV

m AR IR YT ALl A, 25 R RS E (P>

0.05), WLK2.3%3,

2.4 &K Western blotting # i 45 R Lk 1%
ERFARAKEAL L, VD R 40 K B 2 40 21

SIRT1.FoxO3a Bel-2 I FRIAFEAL (P<0.05) s Bax FRIAHE N

i F- AL VD R ZH

BT AR VD R4

&2 ZiAKKEDLCAI RApL

F3 4AXREBES CAIRKBATHRES

(x+s)

28 5 18 2% CAl X8 =@l £ /%
BF R 10 0.41=0. 03

VD AR 41 10 0. 85+0. 06"
RSVARF] Z 74 97 40 10 0. 50+0. 05
RSV & #2874 10 0. 69+0. 05"

FA& 138. 812

P1E 0. 000

E:aBRF AR, P<0.05;b5 VD EEA 40 1k 4z, P<0.05
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3 Western blotting # ] &40 X R i & 20 4% SIRT1 . Fox03a
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4  Western blotting #- & 28 K R LUK A THELES
9 F ik

26 kD

1 'g‘éﬂku /@:HJCAI Eﬁ‘? 7D€IIJ 7

(P<0.05) ;Bel-2/Bax . LC3 11/ | HAE AR (P<0.05) ; Beclinl
FIR AR (P>0.05) . 4 RSVIAYTF T, VD BRI 4 K By
SIRT1.Fox03a # 4 #2555 (P<0.05) ; Bax F#{IE (P<0.05) ;
Bel-23%ik FTF;Bel-2/Bax LC3 [/ T UG THE (P<0.05) .
PL_FEFRAE RSV = MR T A4 L3R, 22 R Ie g
BX(P>0.05). UWE3 K4 &S5 #4555 56,

RSV IG5 iRy 7 41 RSV =/l ihy 7 4

F AL (HE 3 &,,%400)

RSV LA 177 4l RSV &7

% UM = L(TUNEL 2 & ,x400)

™
D & e
}&)é\/’% )%f\u Q‘gﬁ%\\&k /?\\\%

v m———]
L3 o Al 16/14 kD

Beclint || wm— c——— | 60 kD

B-aclinl I CE— —— C— I42kD

5 Western blotting - &4 K A LA LR AE X E G
(E &

%4 448KXFRSIRT1.FoxO3aFEERIKKEMLE (vts)

28 7 1) % SIRT1 Fox03a
B R 10 1.28+0. 57 0.95+0. 16
VD AR 41 10 0.45+0.18"  0.49=0. 14*
RSV &7 &4 77 4 10 1.09+0. 15" 1. 06=0. 33"
RSV & #8774 10 0.91+0. 17" 0.92+0. 23"
FAE 7. 442 7.482
P& 0. 002 0. 002

iE:a BB F R4E, P<0.05;b 5 VD A A 40 1k 4%, P<0.05

®5 4HEKFRBcl-2.BaxEEFRIAKTER Bel-2/Bax LL{EMILLE  (c+s)

28 7 FIE3 Bel-2 Bax Bel-2/Bax
BF R 10 1.27#0.25 0.67+0.16 1.92+0.57
VD AR 21 10 0.82+0.13* 1.15+0.19* 0.75+0. 16"
RSVAK#A 745740 10 1.37+0.37" 0.62+0.20" 2.38+1.06"
RSV & E&740 10 1.09+0.26" 0.71£0.22" 1.68+0.75"
F1& 5.007 9.546 5.472
P1E 0. 009 0. 000 0. 007

a5 BF RUAIE,P<0.05;b 5 VD AR 48 1b &5, P<0.05
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%6 4AKXBLC3N/I Beclinl EAFAKEMLEE  (vts)

28 7 FIE LC31/1 Beclinl
BT R 10 0. 99=+0. 33 0. 89+0. 12
VD LA 28 10 0. 45+0.21° 0. 76+0. 12
RSV A&A] &4 77 48 10 1.070. 22" 1. 04:0. 17"
RSV &M Z4s74 10 0.79+0. 16" 1. 000. 19"
F1h 8. 029 4.134
P1E 0. 001 0. 020

E:a 5T R4rk4r,P<0.05;b 5 VD A 48 pb 4, P<0.05
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0 5 K BRI D e B A, 5 22 AT AR g 4
B
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SO AT T 8 A R 178 5 6 1 R 5 1, 2 Bk b A
W ep 37 & A AR AL, PR Caspase3 /- S4RBETI T, LC3
SR IN A WERRIC W), 78 11 /IR B I Tt A4 1Y)
T et i vh e O BEAE T, A MR v s M LC3 T R 2
ALC3NHFIER, LC3NEAMEEKLCIN/MCI T Y
HAE 5 B AR 8 B8 5t E AR DG, v AR — e R e
TR B IR E . Beclin- 1 UL A I E WK S (495
Tebr, Rk W i 5 A weiG M2 VA o6 . B A7)
K, ST ARLKEA L, VD A2 K UG S 4140
Bel-2 IR AL, Bax FRIKIE N, Beclinel & FK#AIL, Bel-2/
Bax LC3 1/ T LUAE W] b RAIR , R W1 VD K BRUAE TR I E pfi 22
JCIRT BT WS P A AL

RSV & —F KSR AE Y 2 By W B A7 A6 TR 4 Ak
A R T0 Z R, A 2R B2 R . AN
IR 2L 3h 4 B0 v i KB 6 B, RSV R 4F g S

iR VD R SR R A E B S R PR
TER 57 T B S0 SH-SYSY M2 40 it b, RSV 3 5 14
7 TRPM2 3 38 18 5 A0 B L AAE I8 T S ML e #5 f
AR ERY S BEAh RSV AT TR VD K R e ) Py 2
Ty R B ek LA S A0 OE S TN L 9 E R b 288 SR 2R L R GA
Z P NI CEIC IR " . FEARBFZE o, £ RSV T
Jei L VD R R 3k shi v R0 4 06, 1 B 5 RS2 B B ) T 4
FESE K, 6B RSV BEfS Bl 3% VD K B 23 ] 2% ) M i 12 B
J1 5T CCH S0 VD KRBT RERE A . ILAh TR
7 20 K R 4 28 50 A o B A0 B p 28 e P T A
VDRI BTl o R, FRATHE I RSV 38 i ek
VD R RV 2 A 5 70 1) 9 B 453 405 B R T 1R DA T e
Herp ) RACAZRE T . A RSV AT BIHT I T- 25 1 Bel-
2GR BFF, AT Bax Rk FEAG, H WA G E H £k
T 2P R RSV R VD R B s 2T i I
TIFSATE AW R R E . (E15 — 3R A0 2 AT
FE 0 R RSV ARHI A YT 4148 = 7 i A 7 21 s 5 AL T
PR R 2 R GI2EE . X TR 5 — Jr e
HEIEAIN T RSV IAYT B30 A M AT LAK Jis 252 1) AH O
Wt S% .

SIRT1/FoxO3a i 76 40 M 8 1~ K 1 W i o 4 o 5L AT
FHEAEH A0 P450 AR IR AR TR R TR
i o S SIRT1/FoxO3a {5 5 38 % 410 i 1 Bk il £ 3 7
(ischemia/reperfusion, 1/R) 175 5 MR T (E 308 T [ Bk
T UR SRR BB Fethki Riksbsesi,
miR-506-3p i i 25 1% SIRT1/AKT/FoxO3a {5 538 40 il 5
B AN M s R R A T R A SR Y. BFE &
B, SIRT1 X} FoxO3a 43 XL E F M0, B 3% Fox03a ifs T
200 e 5 0T BEL A AN SR AR BE T, DA B A i FoxO3a 175 5 41 i
TET-MIAE T, 18 SIRT1 X FoxO3a P45 () EAR LI i AR 58
AR . RSV AT JE K04 SIRT1 3 sh 7). A58
7, b5 SIRT1 A LIS , FoxO3a 8 A Fak 8 hn, -4 1
IR T AT B T A

ZE BRTIR A ST 45 B, RSV BB 3% VD KR
AN T RE , IR T T 4 2 T T 0T 11 W, R 4 4
PR VE R, AL AT BE 5 3076 SIRT1/Fox03a 18 4 5%, 4
VD IESTHEAE T T A 0 5 AN S AR

2 £ X W
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