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Effects of Ziziphus jujuba Decoction on the Learning and Memory in Sleep Deprivation Model Rats
ZHANG Xiao-shuang'*, BAI Li-ming’, SUN Jian-ning'(1.School of Chinese Pharmacy, Beijing University of Chi-
nese Medicine, Beijing 100102, China;2.Dept. of Pharmacy, Shaanxi University of Chinese Medicine, Shaanxi
Xianyang 712046, China)

ABSTRACT OBJECTIVE: To study the effects of Ziziphus jujuba decoction on the learning and memory in sleep deprived rats.
METHODS: The model rats of sleep deprivation were established with modified multiple platform method. 50 SD rats were random-
ly divided into normal control (isovolumic distilled water) group, model (isovolumic distilled water) group and Z. jujuba decoc-
tion high-dose, medium-dose and low-dose [21.00, 10.50, 5.25 g (medicinal materials)/kg] groups. Replication model was conduct-
ed with intragastric administration for 7 d, once a day. General conditions of rats were observed, and body mass was weighed. The
error response times and active avoidance rate of rats were tested by Y-maze. The activity of ChAT and AChE in rat hippocampal,
SOD activity and MDA content in rat serum were determined. RESULTS: Compared with normal control group, rats had poor gen-
eral conditions, the weight decreased, the error response times increased, the active avoidance rate decreased, AChE activity in-
creased, ChAT activity in hippocampal and SOD activity in serum decreased, and MDA content in serum increased in model group.
There was statistical significant difference (P<<0.01 or P<<0.05). Compared with model group, weight of rats increased, active
avoidance rate and the error response times decreased in Z. jujuba decoction high-dose group. AChE activity in hippocampal de-
creased, ChAT activity in hippocampal and SOD activity in serum increased in Z. jujuba decoction high-dose group and medium-
dose group. the MDA content in serum decreased in Z. jujuba decoction high-dose group, medium-dose and low-dose groups. There
was statistical significant difference (P<<0.01 or P<<0.05). CONCLUSIONS: Z. jujuba decoction can improve the learning and
memory in model rats after sleep deprivation. It is possibly related to the protection of cholinergic system and its antioxidant effect.
KEYWORDS Ziziphus jujuba decoction; Sleep deprivation; Learning and memory; Rats

SiE o RIS T30 A R IR AL A R, 6 T
FORT WIS 25 I 27 ST ICAZ RE T s S AT i 18 . A BIFSE3E i

I A < 2 i TR RS 580 ) B LR 2 1 o M M o 4o
FEECRAS o —BCAE 24 h G BERIR I [A] 2 4 b, A AR T

BIE AR 25, AT BOLMGA R L 2 2T E I T RE I 1 IR
it A CR BRI ) | A ARZE I R T S IR p2y
WA, AR LA EINR . BRI, I A i
HERRFNGTOK AR EAE T, I PR B 2 IR O R IR

ASEGTA BRPE EH T RT3 H (No.20137K0827)

S P, PRI A o BRI I O I 2 B LA 029-
38185177, E-mail:sxzyxyzxs@126.com

#IB(EVER B LA BFSE T ) O A 25 P
1:010-84738627. E-mail:jn_sun@sina.com

TEZD; 20154555 26 455 71

A5 R R R ] A TR | 2 4 AT {3 X e MR 81 2 S 7R R
27 20 R I S A FABILEL, Rl R R AR AL S AR
1 ##
1.1 {88

MEIRSFIZEAE (CEE AW Y s GRFE T ADLER )
UV1102 BV AN YN AL (IR IFER AU PR AR s H
o B B 51 W AR (W E AR A AR A o A B A AT
KDC-160HR 7 =3 ¥4 k125 U 1L CRF AN B B 0 A R vl 4
SNED

China Pharmacy 2015 Vol. 26 No.7 - 915 -



1.2 #hHt

KB (115 : 20120509) ARZE (LS. 20120723) I Z5
(fit5 : 20120308) | HIHE (Hik 5 : 20120417) 5 H B (Hit 55 .
20120321) I [ BG4 2564 28 R, I peph v BE 24 B A 242
BT E ST N o
1.3 HR5EEH

TR AL 37 [ e VG v 2 2 e v 24 24 B2 D 2 P 0 0 2 1
%, o 2.1 g(A24)/ml]; ZBENEAEERREE (AChE) | Z AR A%
T4 (ChAT) AP fL R (SOD) A ik (MDA) . 3% i
se 22 M [ B Rt @ e ) TR ST T
1.4 ¥

SPFZ SD K50 H, & , It 250~270 g, H P38l
2 5 2 e S G sl ) o B AR [ SE 5 sh 9 8 T T HIE S
SCXK ([)2007-001],
2 FHiEk
2.1 EREENS5E BT

TEREIRFZE4H (90 em=70 ecmx50 em) Hi & 10~ F6 (B
1£6.5 cm, 7 8.0 cm) , *F- 5 Z [A][A] B 15 cm, F- & JEL 3K,
IR FEE 5 1029 1.0 em, KR PR FFTE 20~22 °C, B KK 1
W KEAT-G FrTATTREOK , #5 LHEAR , 0B AL A2 5t
Tk Aok i, KU BEEIRAGAIC L6 X R R 2Kk
FIPILF IR AR AR, 2552 7 d LA R UM MRS A gk
D IR IR BT B R ST, SR KRB 1L T B VR S X IR
%6 HAZR 12 em, KRR 7R & 1 B AR, JH Al 24 558 7] 45 A
ZH. 50 H SD K FRBHHLI 43 1E % IR (SR 2528 18K ) 21 B A
(BRI A S RE e P AR 5[21.00,10.50.5.25
g (A28 kgl 41, SRR (W TR et ig 45 24 , B R 1 IR, I 22T ds
R N T R H &k 15 g, eI AR & 7~ 28 f54E by
KB igFIE=, B 5.25~21.00 g( 42 )/kg .
2.2 1EFREGRET
22.1 —BIHOIMEE  WEER R — B0 (B R A 6 3h
A0SR I LA S A K R TR AR AR I 0 o
222 FHKBYREFLE SRSCEHEY, SCRIFIRET,
1K AR A X CR R 4R T 76 097 ) 18 1 3~5 min, 2R 544
R O YR BE AL AN AR 278 O B e S T 56 DA AR 2 4
X5 He o XA, LA K R S b s o o DX R A2 4 X
SN BB T o TFUA AT, IR R A7 Ha ok B e 45 IX )5 Wl e i
MAE% 4 X, FAE TR R A i 2 20 4 X (W 8l [nl ke
N e AR R SN . 22N Zh e 2 4 KT 5, il v
IR I BT Bk AR 2 41X, B g T o W ety 9 51 % 1 I S
(E Bl ke SR ) o U 2 ) A B ISR A9 265 0, 7 ok
1o KREFEREINE H A9 20 YRI5 AP AR OB B 152 SN
U K BRAET =R SR8 L 5 s PN 5% I T B gk 3R S5 1 1 Tk 5
BB 4y Bl R
2.2.3 KRS Z AChE 1 ChAT IE MR Rk
2, R SRS BRUIG VA 2 2E 20, 7 kv Y A BER 7 P e, Bk
T AT R RS L AR A R K, T AR A
HRFE AR A 109% B RG 21 3% . DA 42 8 6 em . 3 000
t/min 20> 15 min, B, W KB D 4140 AChE I
ChAT i,
224 AR FUMLE SOD I 4l MDA & st Al K EUH
10% KA SR 4M (300 mg/kg) ip 25 245 BRI )T T8 32 30 Ik 3h ik
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KT SPSS 13.0 #RAF AL FRSZ3 H0 45 . Bl LAx £ s TR .
Z2 4 ) B[R 3R L S P IR 3 A i L IE 284041, J5 LA LSD i
PG P<0.05 h2ERA LI EE L.
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I I ) < 1, 5 2R B — MRS R4 RS i R AT, 2 B ok
St TR IR S, R/IME IR o BRI S, I X IR
KRR I A BT RIS b, e, e R A, B
L ' 5 BT 2 K UG Pl 22 B, IR Ak ok 5, k£ /b i AT
W 7K, RVER B, Z RS, BAREL O IR
R S 4 K BRSO , 8 s b, BEEC RS, IRAEH A
GyUE N BRI, 5w R L, BRI K225 7 d
BF A ST HE UL, 25 A e L(P<<0.01) o SHETUA
BB R ARG T AR B, 25
it L(P<0.05) . A RBUARBTE A EL R ILE 1,

#*1 BHARERENNELER (xLs,n=10)

Tab 1 Results of weight of rats in each group(x+s,n=10)

=] =X Miﬁfli 58
5] HlH, o/kg 0 o~
IR 2703 £8.50 2945+16.76
AL 272.9+10.62 235.2+15.55"
TR Gl 21.00 265.6+7.01 249.5 +12.99*
TR Pl 10.50 269.2+12.35 2404+ 18.14
kg v el 5.25 264.9+9.11 238.7416.76
T G IE R BRALERE , *P<<0.01; SHURAL AR, *P<0.05

Note: vs. normal control group, * P<<0.01; vs. model group, "P<<
0.05
32 HBAXRYEEIZHWER

IR R P AR 2H R LR R S N S N, 323
IR ERAL, 22 G Fiil2E 8 X (P<0.01), S LA, IR
A7 i 0 i 2 R U R BN O B b, g Il R T
ZERAFIFE X (P<0.05), FAIKEY K5 545 1 0
#2,

2 BHARRYRELWER(x+s,n=10)

Tab 2 Results of Y-maze test of rats in each group (¥ +s,n=

10)
A5 R, o/kg FERRON B FHERER, %
1EH X BB 24+097 53.7+13.05
AL 8.8+1.81" 28.5+5.30"
eI il 21.00 5.841.48 42.5+10.07*
TR Pl 10.50 6.8+1.32 37.0+12.06
[k v il 5.25 73+221 35.5+11.65

W 5 IR A LR, *P<0.01; SRR e Ass ,"P<<0.05

Note: vs. normal control group, * P<<0.01; vs. model group, "P<<
0.05
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55 1E H o BEZH B, SR A K FRUIAE T 4 40 AChE 35 P31
%, ChAT JE YRI5 , 22 5 G248 L (P<0.01) ., SRIZH
FOE, B 27 v R B4 20 AChE 15 P 93055 , ChAT
TR | 25 A it L(P<<0.05) . &4 K B 2H 4
AChE HI ChAT {5 M A A 25 S 3% 3
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£3 BAKXREDAL ACHE 7 ChAT F MR R (x +
s,n=10)
Tab 3 Results of AChE and ChAT activity of rats hippocam-
pal in each group (X +s,n=10)

5 Ft, o/kg AChE,U/g ChAT,U/g

ol 334.25+60.68 47.95+10.91

ALY 562.18 £73.22" 30.06+5.36"

[k vt 21.00 38238 +70.77° 38.26 +4.46"

PR iRl 10.50 425.44£72.39" 36.96 £9.58"

[k mtvia il 525 450.37+79.76 33.56+6.15
T G IE RO RLL AL, P<0.01; SRR A, "P<0.05

Note: vs. normal control group, * P<<0.01; vs. model group, "P<<
0.05
34 FHXRILE SOD &M MDA & BRI NEER

50 E ) HR A H g, A AR 2] K BRI T SOD I 1 B 55
MDA & B8N, 225 A Gt 5 L (P<0.01 B P<<0.05)., 5
RERLLH H A, BRA =70 ey rP 7R 2 K BRUIAL Y SOD 17 P4 5 5
MR~ ARG SR RIS MDA 5 5380, 225+ 40
AR (P<<0.01 2 P<<0.05) . £ ZH R B % SOD i 1 Al
MDA & BRI A R I 4.
F4 FBHARMESODEMEM MDA EEMKALER (x +
s,n=10)

Tab 4 Results of SOD activity and MDA content of rats se-

rum in each group(x +s,n=10)

415 FIE, g/kg SOD,U/ml MDA, nmol/ml
IEF R4 155.56+5.69 1433+ 147
I 78.92+34.88"" 17.66+3.20
[P ES W Thiei| 21.00 132.42+26.69" 12.25+2.92"
[[ES VL] 10.50 128.52 +33.54" 13.92+3.27"
TR AL 525 114.05+38.53 15.86 +2.53"

e GIE W R LE, *P<<0.05, " P<<0.01; SHRIZH i, ' P<
0.05,#P<<0.01

Note: vs. normal control group, * P<<0.05, * * P<<0.01; vs. model

group,’P<<0.05,"P<<0.01
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