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BE AR N ERR K R R R A &
EFB4pEsT=-6. BT =10 K FERIRM*

I BM, FELD, B, THk, LY, TAE
(FFREXREMES —ER MZAE, BT F7%K 161041)

HE . BY RROEFEX B RIm(CSVD) X R AY 2 48 JLAR 1 & e 95 B -F & 28 fe~Z -6 (IL—6) |
G wA-ZE-10(IL-10) R-F69%h, F7iE ¥ 60 R CSVD KA ABF R, R LAFEF20, AF4A20 R, @it
KIEE FIMK K BAYZ Az fE, HE R R RELMLURIFRE, TUNEL 3 &40 K R gD M54 2
4B %, Western blotting # X R4 L 4128 BAX/BCL-2, IL—6, IL—10% &%) &34, BB % I8 R X 36
(ELISA ) #i 41 & $2 IL—6, IL—10, A A EAH(SOD) | i &AL £ 8 (CAT) 4 Bk H Ak (GSH) Fo /g 8%
(MDA) KT, R B K KAVZAIT A& TEFA(P <0.05) , ALK K FHRHAS G0 R Y TRFK
20(P <0.05), W%FAKRFARMAIEG I RIBAR AT (P <0.05) , BERAX AL ELHP 2o R =%
BAX/BCL-2%& & F 3k AR & TRF KLA(P <0.05), BHFAKXRELULAZ @A T=ATR, AX/BCL-2%
b FOk AR TAEAI40( P <0.05) , ST R4l B4 X 9B 2. SOD \GSH. . CAT A ( P <0.05) ,MDA
B (P <0.05); SEAALE 3857 A K RIS f2SOD GSH.CAT 73 ( P <0.05) ,MDAAK( P <0.05) , 5HEFK
LA AV K RSP e Fe iy T 21 4R S g2 BT IL—67F & (P <0.05) ,IL-10 AR (P <0.05) . HAERI 20k, 7497
28K RSME o Aeifr B 4847 9% BT IL—6 AR (P <0.05) ,IL-10F+ & (P <0.05) , 4516 @ P 443 5 CSVD
KB ZiN e, REHDMBRYG, WhivZmeRs, 2R TRESAY 2ERFIL-6. IL-10KFH £,

KGEE . W RER ; ARFE; MEmi ; 2EBEF ; IL-6; IL—10
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Effects of resveratrol on neuronal cell injury and levels of immune
factors IL-6 and IL-10 in rats with cerebral small vessel disease*

Wang Hai-peng, Qi Bao-kui, Zang Zhao-ping, Wang Wei, Xia Hai-miao, Wang Dong-xia
(Department of Neurology, The First Affiliated Hospital of Qigihar Medical College,
Qigihar, Heilongjiang 161041, China)

Abstract: Objective To investigate the effects of resveratrol on neural cell injury and the levels of immune
factors interleukin (IL)-6 and IL-10 in rats with cerebral small vessel disease (CSVD). Methods Sixty CSVD rat
models were divided into sham-operation group, model group and treatment group, with 20 rats in each group. The
neurocognitive functions of rats were determined by water maze tests. The histopathological changes of rat
hippocampus were analyzed by hematoxylin and eosin staining, and the apoptosis rate of neuronal cells within rat
hippocampal tissues was measured by TUNEL staining. The protein levels of BAX/BCL-2, IL-6 and IL-10 were
detected by Western blotting, while the levels of IL-6, IL-10, superoxide dismutase (SOD), catalase (CAT),
glutathione (GSH) and malonaldehyde (MDA) in the peripheral blood were detected via enzyme-linked

immunosorbent assay (ELISA). Results The neurobehavioral scores of rats in the model group were higher than
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those in the treatment group (P < 0.05). The number of platform crossings was lower and time spent in the target
quadrant was shorter in the model group than in the sham-operation group (P < 0.05), while the number of platform
crossings was higher and time spent in the target quadrant was longer in the treatment group than in the model group
(P < 0.05). The apoptosis rates of neuronal cells within rat hippocampal tissues and the ratio of the protein level of
BAX to that of BCL-2 were higher in the model group compared with the sham-operation group (P < 0.05), while
those in the treatment group were lower compared with the model group (P < 0.05). In comparison to those in the
sham-operation group, the levels of SOD, GSH, and CAT were lower, and the level of MDA was higher in the
peripheral blood of rats in the model group (P < 0.05). The levels of SOD, GSH, and CAT were higher, and the level
of MDA was lower in the peripheral blood of rats in the treatment group relative to those in the model group (P <
0.05). Compared with the sham-operation group, the level of IL-6 was higher while that of IL-10 was lower in the
peripheral blood and hippocampal tissues of rats in the model group compared with the sham-operation group (P <
0.05). Besides, the level of IL-6 was lower while that of IL-10 was higher in the peripheral blood and hippocampal
tissues of rats in the treatment group compared with the model group (P < 0.05). Conclusions Resveratrol

improves the neurocognitive function, ameliorates the injury of hippocampal tissues and inhibits neuronal apoptosis

in CSVD rats, and these effects may be mediated via the regulation of the levels of immune factors IL-6 and IL-10.

Keywords: cerebral small vessel disease; resveratrol; neuronal cell; immune factor; IL-6; IL-10

Mk 7N Il 48 %5 %5 (cerebral small vessel disease,
CSVD ) 72 i It 8 95 g 1) — > B LR, 2 BOE AR
YNNI R SR BT R N U e o 3 S IS R ol A
R RN 2 () P AR B U) A O FEVE O E A
CSVD (5 e I P i A PO R 1) 25% , Hh 1] 46% fil 4 v
J2h CSVD SR, A5 & B, CSVD & it #i v
AFAE R a8 T A0 2 40D, (5] NP B S 48 RE B
ARE PRt e A 0 200 B U T AU A S AR
FE ] EJEIRYT CSVD IV TE % .

e — R IR Z M AL &Y, 2
VI Z H8 W) 52 B R 7 A ) — R R R
T8, FEE P RE 8 1 ) 1 /) Al 3R B R AR AR B Y
Az H T AP RE TR R VR T . AR R
B, 2 B YR o T IR i sl K £ st i
PR A AT — 5 97 R {H AR CSVD i i AT
TRDBEE ST . BRAE B ST A B, 2 P T 0T i 1 A8 %
o A7 I T A, HGE A S S R B AR R -6
(Interleukin— 6, IL-6) . 4 40 il /- Z -10 (Interleukin—
10, TL—10) 41 il 945 S I, 2 W 1L-6  1L-10 J2& F K #
25 3 G0 Y5 SN G R R G T SR AR 1 B
FEAE CSVD IR il fE A &L, SRz,
AW TR 2P B A B CSVD sh R A v, LU
K A BE PR YT CSVD R AT HE (1 FLS Ak 4 o

1 RS

SRIG B R R AL R
fe Fié Mk P Sprague Dawley K R 100 H , {& &

1.1

(230 £20)g, W FI g s AR ZE 25 A WD, LB Bl 2B 7
VFATE 5« SCXK 75 2023-0041, 52 36 2h ¥y 8 i i 7]
IE5 : SYXK 75 2023-0031 .

22 2 I [ 35 [ Sigma 23 7 (CAS 5 : 23496
41-5) , BAX . Bel-2 Fl GAPDH ¥ [ 2 [# Santa Cruz 23
7l , Goat Anti-Mouse 1gG (H+L) HRP 1y H 2 [E Abeam
ONFEL R e [ L RS A AL A
% R R it % A% i A 5 19 B 11K 3 b i 2k (TdT-
mediated dUTP nick end labeling, TUNEL ) 4 {12 7] 114
A L Em RAEVFHABRA R, % 5 W i & H
e B ARG IR B B A R A BR AN ], £
I RE R Y 1096A I [ JL 5T L i 1823 7, Gel-Doc it
J5E A% % 55 W ) 25 [E Bio—Rad 23 7, 1E & 2¢ 56 .1
UGREESIESE - /A
1.2 HEEH

I 5 19% 130 B B 222 0 R K BRL L I A4 i
S E R E e A b RS S , 8 ) 55
H R R, 43 1 XU 305 2 ik O 2 ke e . B
WT M98 20 min , ANREFHBHCIL . #ATF Sl ik Je , Pk 2 it i
10 mino 2R , PR H 8h ik e e A 3 ik, BE 0BT 1 378
20 min AnFF BBk e , K B ML 10 min, AN FE
823K, LB R BRI R Bk o G R AR R AR IE
W,HR KRB R E SRS KK, A RRREY, K
SR B0 S, T PR Aty ST AN U R 2 B AR
T W), B & L i CSVD R BB 60 H .
1.3 oA

R EUE T 22 ~ 24 °C (55 £5) %1 & 251 T i
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4133 %

F2 7 dJEHTEE . R ERBEN L R T AR AR
TRITHL, B2 20 H o R T AR K BRI , 7355 3L
385 2 ok , PR K 85 22 T 4 5 4% 5 B2 K L TE 1) 5%
RERY L FIIGYT 240 R R4 B8 FaR ik AR . IR
7 2H R U TS 2 B (40 mg/kg IR EE) , (BT
R ZH AR AR 20 K UM s 3 Sk 45 et Wl R 2 b R VS U
PR BRI G R, 24 h R TR 2L 505

1.4 FHi&

141 AVZATHEs BEIEHIESE S K, RS
HR R AT R4 . S5 SCHRISTX B A7 55 55 K
R SR AN X AR PR AT e 1. R R 7 B, 23 T
) 17 Jig 5 A2 B[] s fh A B A T AR 2 K BR RN i
JE 32 s 22 SN B35, T CSVD K Bl £ H 80 A 487 19 155
B o SRR X B P 32 22 02 38 0 48 3 R BUTE 3 AR
(BRI AR O 25 000 Jise 4% i FH g % . P43 A 22 10 (R-L)/
(R+LAB) o R: A7 A B0l PRI 5 Lo 25 i) JB Rl
el AT A2 5 B < BRI Jisg— B felf HH A A %%

142 REFERIFE KRS T T
5] & S (5 K A8 (ELAR 180 em, 755 5 50 em ) $3i 26 °C
K GTREE 30 em, IF 53 AR JRE L PE AL A DA S
FR o B — DK 2 em 193 A AN IE W] 3 A4 5 0 E
T PR B e S5 B A rhots o A R BRI I 25 D) R
G BRI rp, K EBEAL I E 7 I 1] 55 RE
SRR S, 2 ] Ik EIF 5 160 s. 7£90 s N
A6 LAY R B E AT & LB £ 20 s, SR JE i1
+, SR )5 BB 10 min AT — UORT A9 I Al R R
TERE BT BBl ik B T R T . 3t
BT AL 4 YR ) - 34y 3k i B [

1.4.3 I ARG — 47 42 (hematoxylin—eosin staining, HE )
FENERRBLAERE LT WEHKRE
L 20 B[ 3 T 4% T ) 2 W 12 h, 208G 16
FEWR K W oRE WS A W ST A A i
EBEEEH AL NS pm BN Y A, AWK R F
60 “CHEAR B 5 , 28 — HRI2 P RS B A2 K O
ARG R 2T g o, it e PR B 3, B S A A
BE NI LR LR

1.4.4  TUNEL ¥ & # ] X S 5 82840 22 20 e A
= WURAFR A RS Y R, T e0 CHLFE e, &
FORIZUE . TRE B6 B2 52 K R 3% i) AL S A B
4 TUNEL J% €5, 30550 & B 5, 4% TUNEL S i 1
A5V A R N 10 min, SERLE A, T
. BETERMEE TSIl sk Y (gl

—4

1.4.5  Western blotting # M X & # & 41 41 BAX/
BCL—2.IL—6.IL—10 & & # & ik MK D HL
PR IS ER AT A o A 1R N 2R T Ok P O M
FLUK (1 FH 2 8 A 8 31 2R — 9 0 B8 L, 5% W R
Wk LA . BEBRE RIS —PURTE4 CRIUFTIE
B, R H A BRR i S AL P B R IC Y 1gG i E
2 ho I SR AL A KO Wos BRI R AR Y
AR FEAR 5, JT R g% Sl (4 58 B2 ) — bk
GAPDH 5 4 A B2, 7198 H 9 8 LA Rk i
1.4.6 B B % 95 R M X B& (enzyme linked
immunosorbent assay, ELISA ) Ko S JE) o IL—6  IL—10
#2 B AL AL (superoxide dismutase, SOD ) | it A AL
£ B (Catalase, CAT) . & Bt H Ak (Glutathione, GSH)
Fo % — B% (Malondialdehyde, MDA) 7&K F il Hit K B,
AR L, 4 °C .2 000 t/min 50> 10 min, B _F 2 L7
FH ELISA 32570 £ K &b J& it IL-6 . IL-10 . SOD . CAT .
GSH MDA /K-
1.5 Sit=FiE

BOYE 5 M oK FH SPSS 24.0 B o dF e R
DLISE + ARt 22 (x £ s) Fon , AL LB K50, 2
MBI T 2853 B, 33— 2L P LA H] LSD—t A 55
P <0.05 2 5 A7 et o

&R

BA#EEEZ N E CSVD A RMZIAL

YA ] I 56 S R AR 2] 596 7 4l K B Rl &8
TR, 2t BR, ZEFAERITHE L (1=
8.276, P =0.032) ; B AU 41 K B #h £ 47 M 1F 43 i TR
Jrdl . RFARYL BRI 7 4 KBRS R O
PRI AS, 20 20, ZRA SR X
(F=10.892 Fl 11.363, P =0.017 F10.008 ) ; 5 1% T AR 2
Ll A, A5 Y 2 R B2 R R ORI 45 B ) g2 (P <
0.05) , 5 HIRIZ b A, IR YT 2 K BRUER B TR BORn 45 B2
A IE]) 3 T (P <0.05) . DL 1 AR 1,

22 AHEAMEXECSVDAREDEANKES

2

2.1

BFARA KRG HHRAEM LR . BIRIH K
BRI T L AL EE A 2 B REIA , i 2 L BUR AL, Bz T
S > 4 JE /MR B DI D 5 R A LY
BRT AR R AL B, s
AP SBOER . WK 2,
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1 BHEXBHEITAES KREXEERILE
(n=20, x+s)
215 MZATRITSy IR EL SRR )/
fFARA - 46+0.2 154£02
PRI 2.9+0.1 22+017 10.9+0.2"
b agil 2.1+0.1% 33+0.1% 14.1+0.1%
F/ il 8.276 10.892 11.363
PE 0.032 0.017 0.008

o O5EFARAE, P<0.05; @5FHIL LH, P<0.05,

TR (P<0.05), WLFE2HME 3,

i AR BEALAL 3R 9T 41K B BAX/BCL-2 28
HRIBILE L, & 200, ZRA 51T E XL
(F=9.019,P=0.011), 5T ARH b, BRI A KR
B TR h 21 21 BAX/BCL-2 25 (4 & 35 L E 3 n (P <
0.05) , SHIARIA LA, 16 9T 4 K BLUHE 5 24 21 BAX/
BCL-2 8 IR K AT (P <0.05) . W2 K4,

K2 FBHEKXREDHEAHZRMETE . BAX/BCL-2
EAQLE (n=20,x+s)

2.3 BHEAEINFH CSVD KRIEDHLHAHAM

. 215 AT %1% BAX/BCL-2%EH
AT BFARA 184+0.3 03+0.1
TUNEL B 2558 G (B AL BORAL TR )7 [T EilE) 59.8+9.8" 142017
ALK BRI o 2L S 28 2 U 1R e, 227 22 0 RITAU 417£2.1% 1.1£0.1%
Mr, 22 5 38 i 22 5 L (F =12.238, P =0.002) ; # Pl 1238 9019
RIS R R S 2 2 A g8 TR s TR AR 4L PlE 0.002 0.011
(P <0.05) A Y7 41 K BRI 1 41 404 28 200 i 0 T2 A% U DH T RS, P<0.05; @5EL A, P<0.05.

et AR HIALR
E1 HAXREKEZHHITE

BFARA F 0 2 RIT A
El2 BAAREDALANRFBEZRG (HEYM x 400)

RFALH L2 BRI
E3 HBAAREGDALAMMBARMEEET (TUNELJL M x 400)
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rh E A A Ak 5533 4%
BMFARL #HRMH  FITFA BFARE HMH  RIrd

E4 HHKRBAX/BCL-2EHKFKIX

2.4 BHEAEEIE CSVD X RS Kk M

i F AR AL 3097 2H K BRUAM A I MDA |
SOD .GSH \CAT /K-t , 7 201, 2R A%
RN (P<0.05) . SHBFRA L, BRI KR
Ah JE 1. SOD . GSH . CAT F# Ik (P <0.05) , MDA F} &
(P<0.05) ; 5HAIA L, 1697 40 KBS E 1M SOD |
GSH.CATTHE(P<0.05) ,MDA (K (P<0.05), W3,

*R3 BAKXRINEMDMDA.SOD.GSH.CAT 7k T L i

(n=20, x+s)

13 MDA/(nmol/ SOD/ GSH/ CAT/

mg-prot)  (u/mg-prot) (u/mg-prot) (u/mg-prot)
BFEARLE 5101 25903  89.6+32  199.7+8.1
BRI 118+01%Y 732017 211117 50.1+24"Y
BITH 81£0.1% 172£07% 618+23% 1013+4.1%
F{ 9.001 10.238 12.115 13.027
P1H 0.012 0.007 0.006 0.003

o O5EFARAILE, P<0.05; @5F8I4H [LH, P<0.05,

2.5 HBAFATERKCSVD KR IL-6.IL-107KFE
B F AR AR 67 41K U i A 2 21
ZUIL-6 IL-10 [L# , & 250, 2w A g2 =
M (P<0.05), SBFALL i, #R2H K AN il A
T 2 AU IL-6 T8 (P <0.05) , IL-10 F&A% (P <0.05) .
EIRERYZH L8, 10T 4 R BRUAI S I R S 2 2L 1L-6
FAIK P <0.05) ,1L-10 F+ 5 (P <0.05) . WL 4 FIE S,

T4 BAXRINEMANEDHLERIL-6.IL-107KFLLE

(n=20, x+s)

a5 SR I AR AN

IL-6/(pg/mL) TL-10/(pg/mL) -6 IL-108EH
BFRHE 22112 121.8+£62  02+0.1 0.7+0.1
PRI 638517  701£337  08+017 022007
BT 332+12% 9022577  05+01% 040.1%
F1E 13.277 15.026 8.095 8.931
P 0.008 0.005 0.022 0.031

o OSETFRA I, P<0.05; @ SHEIL K, P<0.05,

5 ZBAKREDHEAIL-6.IL-10FHMWFRIE
1Tig

CSVD &35 1 P /I ifiL 45 14 5 B2 A8 1k | 4455 3 ik
M /NSl bk L T 40 I AE RN K I 20T BE S B0
B AR R LA ST YR R AR TE R R
A R o P P 2 S AR AR FE R 60 % DL I
LA N CSVD [ 08 %5038 27% A 47, S R JLARE AR
W, BREE L LIS, i KB, g T
IL-6 . TL—10 7K F T} 5 A 28 40 g I 778 CSVD i &
g R EE VR Y pl ™ 0 SR AR A0 A i 4
AR VNS N B S L T AR AN T R R
FIRE S5 40 M R R BT T

F 5T & B, A2 Pt ol 1 2 O T AR T
PR 0 2R 3, 0l it P e A 7R KRR R 4 22 I
FYER . AN, RS EA YT S I R R R
BRI 2 2 RN AZ BB f BH S s RIS sk o) 3
AT AR 74t 26 200 i 2 fioh S HC R 98 | 410 i ash 6 40
MO T AT BFFT I, A 2 20 M U T o i e ot
R A R R & ¥ G EEAE Y, o 3k
HH G SR b 28 20 A R T A, CSVD Y &k T L
Bl AiE 2 w30 1 R AR A S R B, A BE T LA
L BT R U R /N BRI 2 ) FEAC BB T, D UE
Wy BE B e /D BUBK A0 20 b B IR, O 3 i e A2
TN 3 S A Kl N e R P28 NG C1 B 1 A
T Th 2 45 40 37 B IR, B 2 20 B OE TR T
SOD .GSH ., CAT /K-F-FEAK . M AZ MBS, b
AR A4S B e |, iR 1 BE P EEXT CSVD R R &
NN T RE AN AR 2 i R T~ A — 2 A s E .

WFFER W], IL-6 J2& H AR B 28 3R G Ho 5 A8 E DIk
S B — A SR . o B SRk 403 il ik e B, 5 3K
P22 240 MR T, o T 53 4 R K e TR R it
JEIE I A PR TL-6 J2 —Fh S 5 1 12 4 i 4
JiLPR -, 5 i e o 453 495 % B AH OGS T A S i
P 06 145 955 R R, TL-6 7K 55 i A 1 AR K /N | I
PRI 25 DIAH G . PR 4IRS B bk E 40 Bl 2 TL-10

3
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Y 3 2 AR VR R AR F o 1L-6 . TL-18
Ko HoAh 5 E R F- 7T LABE T 2 B 7 IL-10 9>, 1L
10 T 388 38 400 1) 0 T 1A AR R R 2R A
2 J5% 40 0 A A7 30K % A B LA B . ARE b, 5
PR AL L5, 167 4K BN A I %0328 IR 1 1L-6 7K 7
TR IL-10 7K P T, 878 F B2 A BT CSVD K BR
FE TR 51875 1L-6 . 1L-10 /KA %,

g LTIk, FEE T RERR I 4R B CSVD K R AP 4
INHTIRE , B i B 2 L 0, ikl A 2 e B g T
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