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Effect of Caffeine on Learning and Memory Ability and Behavior of Mice in Chronic Stress. Xia Yu, Wu Zhiwei, Wei Xiaona, Jiang
Shangrong, et al. The First Affiliated Hospital of Wenzhou Medical College ,Department of Neurology, Zhejiang 325000 ,China

Abstract Objective To explore the effects of caffeine on learning and memory ability and behavior of mice in chronic stress.
Methods Totally 28 mice were randomly divided into 3 group: Control group:vehicle + 0. 15mlsaline; Chronic stress group:chronic strsst
+ 0. 15ml saline; Drug group:chronic stress + 15mg/kg Caffeine. Chronic stress and drug group were received chronic unpredictable mild
stress of ten weeks and single house. The learning and memory ability were measure by morris water maze and behavior was measured by
open — field test. Results After 10 weeks, the activity in the open field test in both drug groups and chronic stress group [ (118.50 =
12.20) counts, (80.10 +16.02) counts) | increased more than control group (49.00 £ 10.05) counts (P <0.01). Compared to the con-
trol group and chronic stress group [ (27.34 £5.00)s,(30.62 £4.54)s] ,the escape latency of drug group(13.12 £2.27) in the morris
water maze was decreased (P < 0.05). After 10 weeks, the weight of drug group was more than control group [ (24.60 +0.43) ¢,
(26.60 £0.62)g] (P <0.05), The increase of weight of drug group was slower than control group [ (3.40 £0.37)g,(5.40 £0.69)¢g ]
(P <0.05). Conclusion Long period consumption of caffeine could slower the weight increase and improve the learning and memory af-
ter chronic stress. Long period chronic stress could also enhance the explore ability.

Key words Caffeine ; Chronic stress; Open field test; Morris water maze ; Learning and memory

TERAH BTSN T AT IR SEAT =N ik WSOl 50 18 Pk ek 25 T
P, A — B A Em RSOk EZ . BRI ER /D RBIRREBE S M A (8] 22 2 012 B

YRR P , (EURS PR B0 D , 32 2 LR HIR | % R s MR 57*E
[aRvApR I i i 2 L S P PR S 1 o S L gy B oy 4.8 ~ 10 Jil e, CSTBL/6) M PE/N B, W A I

e IZ ORI AP 25 T AL PRI PENSES 0 S AT IR (E A 7L S S T 1 120/
ool T AR 2 2 b A R I S 2K O M R 12h, 39 Al DL A 3RS P R OK o 2k B I 3 52 56 45 40 A1 T
0 RN S DR AR R S RE R SO, B g g gy Ar 128 KW SRRBLECRIR IR LA AR S0 5%

v, [l \ s
AN SR AR XU A 7 2 5T 1A 0 B 5 EAE“E LI 2R R A ROL A T B

P A K R
W2 R L, 2% 3 M =t ¥
WIS FICTE . AR £ 2R Morrds JK i S A 4 2. Gr i () WIS B 5% SO o, 552 10 8 10 8 1

R, ELAE 240 £E £ ;240 250K 5 24h B A Smin 10°C 7KK
{E Tk ;8h ML s Smin & B 5 W1 1 B 5E (8 16h) 5 L X ] 5% (8,

H BT RN TR R XTSRS AR 22 i BT H (H20100021)
Y3 5437 :325000 N B= 2 e BT 51 — B e o 28 9 BE (323 0

A TR A T2 5 N PSS B L TR (B T 2 ) 16h) s 12h T IROA 5 0 45° K (8.16h) o BB R
EIRMEH A4 % 5082 Wi+ 2E S 00, 15 T {2 £ : hejeen @ yahoo. WAL B 7 A S R R RS S S BT IR AL B
com. cn WIANHe Z AT R, I 35 5 R/ . A R 25 W 4 . 3h ¥ 15

- 80 -



B2 el 201245 A 41 HS

e B

RILEZ WA W, BRI, (2) 428K T4 16:
00 ~17:00 kA7, 1E ¥ 4 R0 ¥ 40 B HOME I i 57 A B4k K
0. 15ml, 254 20 45 R E B VE S 15me/ ke WHER . (3) 47 200
2. DN I8 R AL SRR SE B A IR F B AT ok 2
A5 HT FR G, 286 B o — K J7 OB WUAR L 4 58 & 43 51 2 50cm
x50cm x 20cm , JIE ] 532 25 D AE T4 o LB = AR R %
i, SEIHT B W AE B ] P9 JE S W The IR B8 /D B T AR
JTE e, AR 10 % /N RAE Smin Py KT I Bl 5F 8 ks T
B WIRHE I MO JS FETT T — Rk, B H B 8.:00 ~
1300 #4758 ; @ Morris K3 8 L 5% 138 75 B S M4 Rl 4
A RS w) B 3 BT &R G, K 2R B B IR K b 7 & R 8D
SRARGE 3 WA B KR B2 100em 5 50em /K €4
R, FHEA 8em, B FARMAAIE -2 B Py, &F
K Tem, KIREEHRILE 22 ~26°C , ARV KK IE B4y
1.5m &b 30 5% /I BRI K 0300 o 8 LA AT 5250 E £ 45 4
K, BR AW FEVNARFE AL 4 45 BB N BUBCA K B 7%
B /I BT () 9 B R T 1) K TAT . 3 3/ B RCA K T =
HEIIFIC L& R uF Al . R RO SR A g 60s, IR 7E 60s 14
REEFEE W L5551 B 6 AR E Jy 60s, 3R
4 Yk SR VR AR 09 ST S (E 0 O M R R S T AR R 15
I RE I, & HERLE AEH S REGTP &, L8
P AR, 0T /N RAE 60s P28 8 R & BT 26008 1R 8 1E
AR LIRS 8 & R B L, W 5 = JH
PERRE S MR @M T AR R SC S AT 1 K ISR 10 Rk

3. GEAE A R B DB = ARl 22 (v £ 5) FoR ST
SERAE SPSS 16. 0 X JFUAG B AT Gt o i o W LB K P
1B By 25 A T ORI Morris 7K 2K B 306 3 0 AR 101 SR 8 &2 0 4
225051 (RANOVA ) s Morris 7K 2 ‘5 25 6] 1 2 25 # F £5 WAL AL
T 0 2R R R T 22 43 BT (One — way ANOVA) , Lk P <
0.05 b 2R A Gt #E L,

& R

L /NERAEW 3 52 56 vh (4R A8 7 < 18 PR il iy, 3
H/ANR B K28 ks TR A R EEZ R (P >
0.05) ; SEH0 575 2 JE TT 46 , 38k 4 0 245 ) 2 1) 7K F- 25
B R 3 TR R A (P <0.05) 5 1 F 2 A 25 9
HZ A G #2255 (P >0.05) ; B I R £
B A 20 1 o R ERTE B E D (BT 1)

250, .,
Ca00f ANs B — il
r% 1501 N 1%***?—5%%&
% 100 SN T e
& 504

0

NS RS P P e

BRE R R R R R

B1 KEFHEHIEFH
FIE A LE, * P<0.05,* P<0.01

2. /NEUAE Morris 7K 2K B o (14 25 ] 2% 21 842 RE 77
D=5 8] 8 F 5 00F & B 7E Morris 7K 34 B 25 [0 8 &
e, TR A R 22 3 2 2 (R) o T B R
BAMB G255 (P >0.05), 705 4. 13 +
0.34 3.56 +0.71.3.50 +0.38 ¥k, {HIF % 41 1 W HL
T 4 6 40 1 22 T A AN 2 ) A5 QR A AT TR R
1 7E Morris 7K 2K B 28 AL MUAT S5 50 v, B I 2k K 5L
RGN, 2% 4 /N B 3k R AR 0T 3 M 4R (P <
0.01) APl 25 1 K 245 1 41 396 sh v (R 09 22 0 2 0
TAEH AU (P <0. 01) 5 4] 8 20 3 sk v AR 0
WIEH ALK (H A B EMNZER(P>0.05,E2),

35

30

25 —IEH4U
SRRy Vel

= - — 24

HEREEIRIY ()

IR 2K HIBR MR

& 2 Morris 7K &k 5 & {i it 1T SL I8 A 3k 182 78 (K A
FIE# AL, P <0.01; FMEL4 L, " P <0.01

3. %/ B TR 19 5 I < S I8 I AR L 45 41/ BRI
REEA D EEELRE(P>0.05), W& EE 8,
5 4L/ B P TR A 1 80 I (L) LA 4 2012 i
PR B W1 i Gt 24 2252 (P >0.05) s 25941
PR LRSS 10 JAN W B AR T IE % 41 (P <0.05) , fA %
I 25 YA B BARFIE R4 (P <0.05,5% 1),

®1 MNREETH(g,vxs)

41531 S B H S5 10 JA AT in
1E 4 21.80 +0.44 26.60 +0. 62 5.40 £0.69
P il 22.00 +0.38 25.38 +0.42 4.63 +0.65
25 21.90 +0.38 24.60 £0.43* 3.40+0.37"
FNIE# 4 4, " P <0.05
i it

A 5T 2 25 1 W 0 IS5 TR T A0 e v ) 45
P, AR U0 4 2 v il 3 1) 2% 28 28 1% 17 sk 1, DR
2RO A X L OIR 2SR /N BRI AT S A s ] 2 2] 32 AL
(OREIA o AR R IF 5 3 1A o i D) & 99 L A4 0 3% 1k
HfiE B R AT A 2K 2T FEA TR
TR Morris 7K 2 B R W 375 52 56 WL %< 18 A 0 i A
X 3 32 /I SR AT R 3 S R AL R .

Morris 7K 28 55 J2& -4 3l ) 25 (6] 2 2] g AC T BERY

- 81 -



J Med Res,May 2012,Vol. 41 No.5

F LRI B FE K R B TR AT 2 R B, 0 3R
TR 28 Z2 G5 D RE L B 25 W) (R0, 3 26 K I 4 5 2L
M5 NMDA 2Z K Iy B AH 3¢ , & A 5% ¥ 5 0] it Ty 68 (1)
bkt . Morris sK 2K B E 1T AT 52 56 1) T 42 I
o, 23 0] 2 S RO AZ U B 2 B 0 25 )48 RS2 5
TR 5 1 1o B T A TR A i AR

BT 45 AN 2 s Bl I 2 R 0 6 i 4%
2] 1t 106 SR Rk AR S0 AT PR W 4 4L 4B 3 KR B TR, Ut
HH i 25 I 2 R B0 1 hn 5 (R e 2 3 A B TR .
5 AL AE IR 55 1 5% 3 3R B O B0 sk O B A G T G
P2, B3iE 1 Wl PR A 38 2 3T S A2 B8 1 7 T AR
Mo ZSERR LS, 28857 6 0 U8, 4 A
YA IEF A 2, HAEAHE 2R, X 5384
L 2H 10 ST 9T, /0N 3 ol e DR R A R /N R 2 () 48
REENTEHERAY . FHOX 45 1R — B 5N T
B : AW FE 5250 55 8 T A S oo vl DR 2 S5 X6 o 5 /)
BB 02 P4 RS ) A 1) S8 5 252 36 vl 15 T 5 o e A
WA 22 5 s QR FCIR AT /N B i il R i B0 pE T
R 5 58 LR AT SE I8, 00 3 2 A gk o TR AR ) 0 T OE
WAL L (AR W R 2

A SCHR AR B P2 ) B A AR R N B AT BB T
BDNF I CREB %3k By 20, He2s ] 2 2 10412 fie 1 %
BT HE . Angelucei 2 #E mn e A AT LR
KL 2 0] 2 > R AZRE J1 . s PRATF 5T % B0 AR 3% o
K9 R 9 R I DR 14 S 8 18 L HA R R AZ g
Tt 2 I N G T B AR B S A 48
WO /N B 28 1R CAZ 45 35 R W S, T e R 4 o o
X f) BDNF 323k S0 AR W] 0, R 12 LA | 2 3T e 12
M43 A S P B B, ASBIF R 1 45 R R W e
A8 1 S BRODR 25T K S0 i el DR 314 6 e i 58 /N R 4 2 S
FHCAZ YL 68 1, B XTI 12 P4 U RE & A B B¢
U2 B R = TR R - D 5l & A= B2 R Tl
TR AL SZ AR5 B 77 ASP5854 , H 512 [a] st BH By T
R AL I A2A 24K BN ASPS854 gk 3 2 3 i 42 2 i
PEREWOIR T AL R A2A XU AR R, 3T
BRI, R AT A2A A7 {4 B /N U 25 [|] 24 )
ICAZBE Syt B RS Pt ok PR 2 ST 42
(9 5 W0, AT i S o L ) O BELDBT T R AL R A2A %
PRI 5 W 2 21 10421

B 37 S 5 3 T PP AN Sh W £ AR L B R TE
BRI RITNEE T o ARG R (K1) Bon, 2K
S0 PR BT /N BUAE DT 3 S0 50 b i o TR R
W, x5 Shi Y BE S S5 RAAT . BRIk AN, 4

- 82 .

TR RS N 2 ) A 2 s TR
FIEH A SR, A 058 o, 18 P 307 & i 4 A
RRHY v A5 ) ) 11 2 ks 7 BRI 8 0 F E X TR
M, X TTRE S SR B W G 5 AR L2 0 ) R R
A K AR HE AS [ 0 o sh B FE 3 b i s
Bl R IR [F SR AR . Mineur 55 % B, 814 75 5t
FIPE T e sh 4 %t P 3 38 1 i 17 SRR D T R
YEH, IR AT I RIS A 225 . IPARRER A1
i PR 22 B4 53— FF A 26 A0 3h 34 in , A 26 A3 3 s
Ao BRAT AL B A2A A7 AR BR /N BUA SR R R .
AR AR 5 Hp ofi 55 L R 24 9 201 2 s T B RV A B
225, B ) R f i e DR RT R E 0N BRUZE 1 TR
AT e /E WSS, ME AR W 18Pk 0 AT Be
/N BRI 24 1 I 2 30 A, 5 30 /N BRU AT DA 32 1) g
WL ARAS T, X 1t 28 2425 1 24 2y n i e B 9 52 0 A
Bl AR R LRI AE YR, SRS, R BB E —
PP L B0 T ORR A 0 R I, 5 ol mE DR A B 4 A K
He VL Lg5eA Rt — 5058 L 3 Re i R .

ARWFGELE RN 2 TR, 712 M B o fE
B /I BT 5 ) 34 A i R A 1 K {HL T 2 R R
Y22 ] R B B R B B 25 5, X 5 Grippo 5§
FRRIF 5T 28 3 15 P R 98, I 4 RN A8 v 2 = 1) ) 4
WA 22 ALY . MR ES S A R
B AT IE H AL, B o PR R D28 /)N BRU AR A 1
I, iX 5 Esther 55 5058, 4 01 0m M 5 04 45 A 23 08012
A TR 398 0 9 G PRAIE 9 — 35 SRS AIE ST, vl R 3 e 44
IALAAR B AR 15 58 1, B AU MERR 3h J5 , i85 f
W, Spriet 5 HIE , o mE B BE B NZ SRAE T LA
LAV g W 0 R o ARG v RS A R 25 ) 2 A
S8 v AR R AR A5 B B, 06 gh m o, MRS g
RGN 25 4 e R B v AR AR TR
Ao DRI e R S ek 2% 1 SOIR S TR /N R
Gy R T B8 R RS A A A Kk A

Zi Lk ACE 5 b i R AR 46 /D B2 TR
1 I 2 S AT AT VAR, BB Y I L AE B 15 v i
PREAT o o mE DR 48 4 o 98 /0 BRL 23 1) 92 12 AT
VR R LR A IR R R U SO R a R LN E i)
YE H RN By v BDNF 5 a5 A8 4k & #5828 ) 2% D e 5 i
Xof A T (%) 52 ) AT RE 2 HG 2 SR PR Y 1 Ak B 1S
Jig 17 T FE R 1

S % ik

1 Fredholm BB, Battig K, Holmen J, et al. Actions of caffeine in the

brain with special referenceto factors that tribute to its widespread use



BEAERSE el 20124E5 7 4148 5

e B

[J]. Pharmacol Rev,1999,51(1) :83 - 133

~ 144

Katz RJ, Roth KA, Schmaltz K. Amphetamine and tranyleypromine in 10 Song L,Che W ,Min — Wei W, et al. Impairment of the spatial learning
an animal model of depression; pharmacological specificity of the re- and memory induced by learned helplessness and chronic mild stress
versal effect [ J]. Neuroscience & Biobehavioral Reviews, 1981, 5 [ J]. Pharmacol Biochem Beha,2006,83(2) ;186 — 193

(2):259 - 264 11 Angelucci ME, Cesario C, Hiroi RH, et al. Effects of caffeine on learn-
Willner P, Towell A, et al. Reduction of sucrose preference by chronic ing and memory in rats tested in the Morris water maze[ J]. Braz J
unpredictable mild stress, and its restoration by a tricyclic antidepres- Med Biol Res,2002,35(10) ;1201 - 1208

sant[ J]. Psychopharmacology (Berl),1987,93(3) ;358 - 364 12 Johnson — Kozlow M, Kritz — Silverstein D, Barrett — Connor E, et al.
IR, F5 4 LB X 18 R I AR A T K R AT N 5 S 4 Coffee consumption and cognitive function among older adults[ J]. Am
BRI K s [T, op EAT R E 2R 2R, 2007,16 (12) J Epidemiol 2002,156(9) ;842 -850

1060 - 1062 13 Mihara T, Mihara K, Yarimizu J et al. Pharmacological characterization
Li S, Wang M, Li W,es al. Antidepressant like effects of piperine in of a novel, potent adenosine Al and A2A receptor dual antagonist,5
chronic mild stress treated mice and its possible mechanisms[ J]. Life —[5 = amino -3 = (4 - fluorophenyl) pyrazin =2 - yl] -1 - isopro-
Sci,2007,80(15) ;1373 — 1381 pylpyridine =2 (1H) — one ( ASP5854), in models of Parkinson’s
Zhou SJ,Zhu ME, Shu D, et al. Referential enhancement of working disease and cognition[ J]. J Pharmacol Exp Ther,2007,323(3) :708
memory in mice lacking adenosine A2A receptors[ J]. Brain Res, -719

2009,1303 (1) ;74 - 83 14 Shi SS, Shao SH, Yuan BP, et al. Acule siress and chronic stress

Joaquim A, Ribeiro, Ana M. Caffeine and adenosine [ J]. Journal of
Alzheimer’s Disease, 2010,20(1) :3 - 15

Vorhees CV, Williams MT. Morris water maze ; procedures for assessing
spatial and related forms of learning and memory[ J]. Nature, 2006, 1
(2):848 —858

JABER AT &R, F/NF. o E G K #h B2 (1] ,2008,16(2) 1139

change brain - derived neurotrophic factor ( BDNF) and tyrosine ki-
nase — coupled receptor ( TrkB) expression in both young and aged rat
hippocampus[ J]. Yonsei Med J,2010,51(5) :661 —671
(Wicks :2011 =09 - 09)
(&1 :2011 =09 -30)

IE 2 o i Sk B 3 TR B 5 4 0 1 S 1 B 5

WIEA R L KEEL SHRKE EZFR

W OE OB A IE R Lo T K A )2 IS (cerebralspinal fluid , CSF) 4 3 81 5 4T 8 3545 ( magnetic resonance im-
aging, MRT) % & BF 98I0 4 3L S 4F W EAT 10 0T 40 W7 . J53% 7 1 38 9110 3 4o Pk PR %5, W02 DL o il 2 /K 4% CSF 8 sh A 0, L4
1 Sy R A e, 0 (M 4 300 1) R B R VL, 5 SR ) B R TR V2 CE g R R V3 O 1 b V4 B OF R VS) i
(Wi i 9 1) F S R U i Q1 AT 9K 0TI b R KB Q2 P R A Q3 VT B R Q4 SRR A Q5 VX T Q6) K03
3 300 e 4 491 1) 5 A L o I s 0 B A0 T (KT K 1) b R AR T X 870 Bl L T2 S 20 30 R T T3) A Sy AR A R AT 4 A Jal
HoMr, &R — Bl H 5 #2451~ age = 38. 146 + 0. 825V1 + 0. 705V2 — 0. 738V3 — 0. 298V4 — 0. 887V5, age = 46. 899 -
117.944Q1 +21.319Q2 - 191.968Q3 +62.774Q4 - 84.361Q5 —227.401Q6,age =36.047 +0.063T1 +0.016T2 +0.010T3, £ Ii+5
PEP I >0.05, B EMERET . B AR 0 3 R0 3 0k S REAR I TG B YRS . 76 R 1 MR E B M7 CSF
T IR K 3 R R AR K

X MW SR BIRRG EBEZE I

Correlation Between Age and Normal Volunteer in the Cerebral Aqueduct of Cerebrospinal Fluid Flow. Hu Weidong, Xiang Li, Zhang
Hongguang ,et al. Department of Interposition Image,Longgang Center Hospital ,Guangdong 518116 ,China
Abstract Objective

To quantitatively study the features of cerebrospinal fluid flow dynamics in normal aqueduct cerebrospinal of
normal female volunteers by MRI and go regression analysis of them with age. Methods Totally 38 cases of normal female volunteers

were screened. The aqueduct cerebrospinal flow of CSF was measared age as the dependent variable, velocity (the out and in flow peak ve-
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