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Effects of anthocyanins from Vitis amurensis on cognitive

impairment in mice with chronic alcoholism
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Abstract: Objective: To study the effect of Vitis amurensis. an-
thocyanins on cognitive impairment induced by chronic
alcoholism. Methods: The mice were divided into blank group,

model group, low-dose and high-dose groups treated by anthocy-
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anins from V. amurensis. The model of chronic alcoholism was
established and intervened with anthocyanin from V. amurensis.
Morris water maze and step-down test, antioxidant stress and
cholinergic system related indexes were measured, and the hipp-
ocampal slices were observed. Results: After anthocyanins inter-
vention, the escape latency of water maze test was shortened by
41.38%, the total swimming distance was shortened by 28.53% ,
the first stage time was shortened by 27.00% . the times of cross-
ing the stage was increased to (3.00£2.55) times. the residence
time in the fourth quadrant was increased by 21.13%, the per-
centage of distance in the fourth quadrant was increased to
24.24% , the platform jumping latency was prolonged by 26.39 %
and 26.61% , the number of errors was reduced to (3.38+0.92)
and (2.63+0.74) times. Moreover, the levels of total superoxide
dismutase (8.62% and 6.80%) , catalase (25.34% and 17.39%) .
glutathione (28. 14% and 3. 57%),

(16.14% and 25.85%) were increased and malondialdehyde was

glutathione peroxidase

decreased by 21.24% and 27.70% in serum and hippocampus.
Acetylcholinesterase activity in hippocampus was decreased and
the acetylcholine  content was increased.  Conclusion:
Anthocyanins from V. amurensis could improve the ability of
anti-oxidative stress in mice with chronic alcoholism, resist cho-
linergic injury effectively, promote neurotransmission and cogni-
tive impairment.

Keywords: Vitis amurensis; anthocyanins; alcoholism; impair-

ment cognitive impairment
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RASE AWK 12 h J5 # 47 I BRI ## 1E 30 min,4 C,
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/N EHLIR 2 Bl RE Ty W3] 77 AR B IR AT L 4R R A
REJT
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Table 1 Effect of anthocyanins from Vitis amurensis on escape latency of mice s
Y| Rb [a]
215 - " — — o
EERIPS %2R %3 R H4R %5
CK 88.54+16.64 79.054+11.93 68.93+5.60 63.52+7.47 45.96+5.65
NC 113.10£5.15* * 107.06+E8.41* * 98.00£6.81" " 92.4849.60* * 83.8047.11*~
LD 111.59+4.04 99.374+12.21 93.62+6.51 86.32+9.44 77.52+3.75
HD 108.54+10.37 95.73+6.75% 85.32+£7.65% 75.3548.79% % 63.63+6.6177

T 5 CK#E, i P<<0.05, * x 2y P<{0.01; 5 NC 4 H# . £ P<<0.05,% £ i P<<0.01,

*x2
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Table 2 Effect of anthocyanins from Vitis amurensis on total run length of mice

Y i [a]

205

F1R 2R EHEIPS AR EHEIPS
CK 22 479.2041 705.83 20 682.92+1 661.23 17 498.24£1 299.76 16 131.62+1 021.37 14 427.384£1 336.29
NC 26 489.5844 435.44* 25 667.40+798.43* * 24 972.144+1 317.91* * 22 359.324+1 598.01* * 20 818.60+1 183.17* *
LD 25 310.6243 507.20 24 520.44=£2 963.45 23 825.784952.50 20 734.08+1 115.68 19 412.84+1 258.58
HD 24 581.5841 591.26 23 636.88+3 384.62 21 139.2441 368.33%% 18 175.66+1 173.51%% 17 714.34+1 047.14%%

5 CK 4, » g P<0.05, % * 3§ P<<0.01; 5 NCH4l 4, # % P<0.05, % # g P<0.01,

*3
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Table 3 Effects of anthocyanins from Vitis amurensis on spatial exploration indexes of mice

Ao HEEAHE/s FHWE  BNRREENE /s 5N RRERE T/ %
CK 29.38+3.08 4.600.55 36.06+1.67 28.90+1.38

NC 66.74E7.54* "  0.80£0.34 " 21.62+£2.60 " * 20.44+1.83" "
LD 58.28+12.80 2.00+1.00 22.58+0.90 20.90+2.41

HD 48.7243.43%%  3.00£2.55% 26.62+1.27%% 24,240,947 #

T 5 CK AR, x 3 P<<0.05, % x 3 P<0.01; 5 NCH i, # 5 P<<0.05, % # J P<<0.01,
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TG SRS A TR S e B S RE T BT/ R
MG AL EIRIZRE I R B IR R AT b IR T
Hzs |l Iz fig

B 1 AT CK /N R K £ 2 B2k B R
PR AT BN IR RAT N AL R R JE B A] A O
BHiF& . NCH LD W ik Bk 2 30 2406 35 90l . 1F 9
WHM., HDPLB R m R AR RELFEMETH,
B U 6 T 7E R R UF K PUE 3 . MWM {55 3%
WL CA REGE MR /N LAY 25 M iE A2 ¥ S ey, 5 £ &
vl g B A, LA AR T R AR AR CA 3L
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2% 4 Al AL, 5 CK A . NC Bk & 88 4% 2 3% 46
(P <C0.01) gk & 5502 WREUR . 2 19 I (P <<0.01) , & B
CA X /7N B 23 ] 2 2] Rk ) [l sk e 12 /8 0 = A 05 VE
55 NCH te - HDFE 25 45 B B A I [ B B 1 8k & W AR 0 4%
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B1 LFHEFZS DR FRITGH R
Figure 1 Effects of Vitis amurensis anthocyanins on

swimming trajectory of mice
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BT T 26.39 % F1 26.61 % (P <C0.01) , &% 52 Y H 43 )
P E(3.3840.92),(2.634+0.74) Yk (P <C0.05 B P <<
0.0, EEF R THG/DREKZ 254 HutH, BBEE
V-5 32 B 5 RO RE S S BRBk O & . B T DR
CAT DX % T 5 B R I B Wt 46 75 38 BE % 0035 3% X 4
M2 TTAZ 4 B AR AL R X 1% R0 ) A2 B R Gt T gk
Ml e G, BhEam R M CA & /b BUAF i3 5
INHA T RN A BESCEER, S a3E0 g RR
[ . 7] il T T B AS 5] 7E B AR 3 o A= Y 7= P AN T
SR AR A 22 5 AR OLHNA TR IR ABESE.
23 WHEHESENNMNEROIESKEHNZN

P Y IR BT L R G2, SOD/GSH-Px/CAT 3 [H]
R HEHCAR A AL BB 5 E R . 3 5 AL 5 CK A
He NC /N Bt 3% fniig & s T-SOD.CAT .GSH . GSH-Px
KO- E4K 3 R A (P <C0.01), MDA & & i) 1 % %
(P<C0.01),3xXJ& i T CA 3 Zh il o il kG & = 3 m . i
KA ™ Wy £ T RT T8 A M B E N 42 9T AR KA TE
P4 300 B 4 Ak B TR R T R AR T AL R 1 R, Mo o
i 22 AN A R 05 R | B2 AR 5T 4R Ak B B ik A A AR TR
R R LR A T R . S R E
gi—3. 5 NC b HD /N R i AN & & o T-SOD
A3 I T 8.62 % A 6.80 %0 . CAT 43 3 fin T 25.34 % Al
17.39% .GSH 4 53 hn 7 28.14 % F1 3.57 % , GSH-Px 43
WA T 16.14% 1 25.85% . MDA 43 S [EA% T 21.24%
27,7000, 3 2 el 1L 4G 78 T 2 I R R L R 4R
PUAAAL BB FT . 0 85T R o AL 18 2 M 2 A i 4 A
ST 200 L ) 2 A AT AR HE— 2D s A 0 L g
J1, 55 2 R .

IR & B T-SOD 22 5K b 2 (36 M3 Bl &, CAT
M GSH 43 BITE i SR A g h B BF . v i h T
EH R IENRTR [ A7 & 0 A ™ AR ] B B AT &5
=B 5T, Cui OB 5T K BL. A6 H K 0 H A% i i A
R/ U ZH 2 MDA B34 # SOD (1 9 20, 58 % BTG
MHET E2 M6 H 7 2(Nrf2) #1 HO-1 % (13535, 8
Nrf-2/HO-1 ¥ 42 ¥ & A A6 0 3 Bt 45 47 37 3 & oo Al
SEUUBEST & B, B UK 25 1 BRORE AR v A 3K AR 0 R Y

x4 LUHEESEMNIRREKROZ N
Table 4 Effects of anthocyanins from Vitis amurensis on platform jumping test in mice

a9 AT B IU B B

WK/ s HE R B AR/ s HER UL
CK 267.144+16.51 2.17+0.75 285.72415.46 1.6710.52
NC 168.32+20.30* * 4.86+0.90* * 183.06+9.73* * 3.5740.98" *
LD 186.98+12.53 4.33+0.82 196.54+15.66 3.0040.63
HD 212.74+14.12% % 3.384+£0.927 % 231.784+10.10% 7 2.6340.74%

t 5 CK4llb#k, «  P<0.05, x 3 P<<0.01;5 NC4l L, # f P<<0.05, % %} P<<0.01,
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Table 5 Effects of anthocyanins from Vitis amurensis on antioxidant stress indexes in mice
JIIR7E]

41591

T-SOD/(U « mL~1) CAT/(U -+ mL™1) GSH/(mg+ L™ 1) GSH-Px/(U « mL~!) MDA/(nmol « mL~1)
CK 158.64+13.13 38.3347.53 2.48+0.32 407.92424.31 9.724+1.26
NC 120.83+12.29* * 20.3242.73** 1.674+0.27* 271.084+26.70* * 22.22+2.28"
LD 123.90£8.06 22.79+2.63 1.9740.40 283.67419.46 20.55+£2.28
HD 131.25+14.53 25.94+8.78 2.1440.35% 314.83433.35% 17.50£0.91% #

RN

205

T-SOD/(U *» mg™ 1) CAT/(U + mg™ 1) GSH/(mg+ g 1) GSH-Px/(U « mg~ ') MDA/(nmol * mg~!)
CK 259.62412.22 3.224+0.51 5.71+0.16 45.7342.98 9.6940.40
NC 203.06413.38" * 2.07+0.21* 3.92+0.39" * 25.0742.49* ¢ 16.46+0.39 " *
LD 207.70415.82 2.27+0.11 4.10+0.32 27.724+2.98 14.534+0.97
HD 216.86413.07 2.4340.25% 4.06+0.23 31.55+2.517 11.90£1.04% #

5 CK 4k, « g P<<0.05, % * 3k P<<0.01;5 NCH4LHLE, # % P<<0.05, % # } P<<0.01,

R AL B IOk UL B 300k W/ At/ R A B U B 38 (p-
PISK/Akt/GSK3p) i 1%, #E 1 41 ¥ Nrf-2/HO-1 Py I 44
HUAAL RS0 B AR AL N A5 05 N R D RE R S . AR
F R PIBK/Akt/GSK3g & 12 B 1% P I8 1 Bt & 1k 71
Nrf2/HO-1 342 . 7] g & HA0 0 Ak N 8 v /e 3 5, 7T LA
AR RN GIRFRE R T H Rk CA T BOA KR AT Y
B
24 WHABHESEM/NRIEELERFEERNZNE
WEoE R B, CA 51 LR K il A 56 T MR 4l 42 R 2 1Y
P00« 3883 5| & S A R R 2K L P K I R R T A
5| i 2 A5 81 3 T RE IR AR I 20T BOMLIAR S B £ B A
Z47 R . ACh J2 56 F N T R 9 2 p 4 T 7E
2 )R iR T 2R AT ACKE fF Jy JIH 8 RE # 22 7T A 31T
PR S MERRIC A 0 B 1 L E 4 T BRI B I RS S
hERWEZEM. B 2L 5 CK 4l NC #1 AChE
e B THiE (P<<0.01) . ACh Fr & B A (P <<0.01),
AChE P+ 23 1 & 43 fif ACh, 51 & v A JIE 0 B 5 4¢
F M TOEAE R TR MG R R G S EM, S 8%

0.6F #
g?
?’g ? 0.4]
==
N = 2l
0.0
CK NG LD HD
2 5
(a) AChE

A 2

&3 BAd A SR AL HE B & A i .
5 NC Lt HD fg % &Ml AChE % #: (P <<0.05), B3
4 m ACh & 2 (P<C0.05), £ H R T W5 e 164 Jk %
5T A op LG RE R G B2 407 - 5 3 ACh 55 58 fill 5 B 4 53 4
ARG A 3G TR S foh T BB K 2 fik U5 0N o A A 4R T 28
ik TR 43 175 JE A% 3o 28 A 48 5 L AR I ACTE B
25 WHERESENIMNRESEALNZN

T b A2 AL A b i 42 0 BT BB M X L 2 R A2
HYRE R R AE R AR . R R 2T e i B
— I EE i DA S LT i T Ak b 2 A0 i R AR AT
[ 3 A, CK g i CAT [X A1 42 40 B 2 ik 43 W . 40 B 45
) SERE I A B AT L . NC g T i CAT X 4 40 i 1k 471
S3H0Z R EL > 4 A H U2, B 43 20 MO AB M DR BT I i
RS HMELLHE R . X5 AT A AR, R
CA 2S5k CAl K& ifi. 5 NC A i
HD i 5 CAT X1 2 4t i HE 51 558 5%, 45 45 48 4 IE %
HRE B L R4 AL T R T DL CA 35019/
g D 4T3z .

457 o @
40

35
30

T NIE
mg™)

ACh/(p g+

CK NC LD HD
45
(a) AChE

5 CK 4, »  P<<0.05, % x Jg P<C0.01;5 NC 4 H4, # 5 P<<0.05, # #  P<<0.01

oy H] ) 46 F F AT A2 AR R AR ATH R

Figure 2 Effects of Vitis amurensis anthocyanins on cholinergic system in mice
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(a) CK (b) NC

(c¢) LD

(d) HD
LM HEFZDR ALK CAl RAZ LW

Effects of Vitis amurensis anthocyanins on hip-

A 3
Figure 3
pocampal CA1 neurons in mice (HE,400X)
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