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[ Abstract |

deficiency Alzheimer’s disease ( AD) rats caused by D-galactose combined with hydrocortisone, and clarify the

Objective: To explore the impact of Rubus chingii Hu’s effective parts on kidney-yang

active ingredient of raspberry in anti-kidney-yang deficiency AD. Method: Rats were injected intraperitoneally
with D-galactose in dose of 125 mg -kg ™' for six weeks. All rats were intramuscularly injected with hydrocortisone
25 mg -kg ' for the last two weeks to establish the rat kidney-yang deficiency AD model. The blank group and the
model group were given with saline, other groups were administrated with R. chingii high-dose group (24 g -
kg '), R. chingii low-dose group (12 g-kg '), ethyl acetate high-dose group (24 g-kg ') and ethyl acetate
low dose-group (12 g +kg™')for 4 weeks. After Morris water maze test, acetylcholinesterase ( AchE) and choline
acyltransferase ( ChAT) activity of the cortex was detected. The hippocampal CA1l region for HE staining was
observed and tau protein content was assayed with immunohistochemical method. Result: The R. chingii high-dose
group, R. chingii low-dose group, ethyl acetate high dose group and ethyl acetate low dose group could improve the
learning and memory abilities reduce cortex AchE activity and increase ChAT activity. The total numbers of cells in
the hippocampus CA1 area were increased, the necrotic cells and the cell necrosis rat were decreased. Pser404-tau
positive cells of the hippocampus CA1l area were decreased. Conclusion; R. chingii effective parts can improve

learning and memory abilities of kidney-yang deficiency AD rats by reducing AchE activity, increasing ChAT

activity, protecting neurons of hippocampal CAl area and decreasing tau protein expression.
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MR L ARG 73 BAT B4 (4 B ' BH i 28 R O
KT E I o ARSCR A D-2EZLAE K & &
AT A T 5 B R R 1 R B W5 T Sl
FE IR 73 F LR £ T H BB 23 Ty 1 45 25 )5, % o
KK R R £ Bt E 6 EE B (acetylcholinesterase,,
AchE) FlH 5% 2 It 1k 5% %% B ( choline acyltransferase,
ChAT) 1% ¥ i 5 CA1 Xl 20 IE 8 K tau 35 11 3%
KIS, 5 TR AL B BB 4 1A RO AL B R B
RURI R VERT, it — 20 & B 5 #0308 & 7 U H B
I TR 91 S ) 5% 0 B Al

1 ##FE
1.1 ¥ SD KR, SPF %, Ifi 4,80 H, K&

(220 +20) g, 35 i1 ) B 107 38 o 5 38 SC 50 S AT BR A
A R 7 AT IE S SCXK (1) 2009-0004

1.2 240 BEATW TS MM, hiT
VG H P 2 e v 2 0 TR 2 R A X PR A 3 U 6 R 7 A
FHEH 7 B AH ¥ % 8 4 1 Rubus chingii Hu (1) &
BLAR . 2S5 2 M T AF A 2005 AF R 24
Y BR, WE T AR 80% L BEB i, 1Tk

Rubus chingii; dementia; choline function; neuronprotection; tau protein phosphorylation
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RABRA T, S 911882A ), Hi i ik 71 ¥ K i B
ViR I

L3 %A% 722 BUa] W3 6ot B ( R ROSAL AR
ARRAT) , WH-2 AL e i3 1R G 4 (b9 00 74 43 A7
1A T AR R, CMI80S U Jy AL (7 [ Leica) ,
YT-6C A=Wy RS 7 L (I b 45 22 I8 WO B2 )
HL AR T, PHI40A IR R4/ T4 ( i —
fERHECA R R ), 85-2 1 I @ 1 45 1 4% (V195
KAXZRT ) , Olympus FEAH & 33 5% ( H 4% Olympus 2
), Morris 7K 28 5 52 56 28 4 (v [ B& 22 Bl 2 e b at
GYIEFEIT) o

2 FHik

2.1 Wi 4 dh RaEs SEE s pas g 1 A

- 193 -



19 B 19 ]
2013 4£ 10 H

Hp [ 52 86 07 5 2 2% 56

Chinese Journal of Experimental Traditional Medical Formulae

Vol. 19, No. 19
Oct. ,2013

Jei , Morris 7K 2K B S0 075 6 3h 4, B BR 10 5 (K3
PR IR 30D K S BEHL A AR 7 4, 4 10 s
L2 T I S R A A T S AR )
M EET LR OB AR AR, A4 ip
AFRER K (5.0 mLekg ™) A ALY ip D-F FL bk
(125 mg-kg '), HELE 6 JA, ¥ B0 22 58 S 0
ORI 25 LB R 20 ig A= FEERK (10 mL-kg ™) L
SR (4.0 g-kg ™) B TE ig IS HEIR B, 5 K
4% LT T ig A AR 255 (24,12 g-kg '),
HELE 4 FA, g a2 B, R AT RS T A
KB im (25 mg-kg ™" ) 1B FH R IR, 15 A 52 IR
AT B 5 d B4 Morris 7K 26 5 SC S

2.2 AchE I ChAT 3& ¥ 7 MMk =2 )5, 1
0.3% IS 24 (1 mL-kg™") B 6 JbR B K BRUJS A
B 1 5 DR T 52 55 00 U, 0 U BBIML O B e i
WA A ZE 0 % 2 TE BBk, R 5T 0T A
0.9% A /EBEEL /K 250 mL HEFEBIFAESE 2 A, A
B VB T RS, A IR DR R i A G 4%
22 58 U [ 2, 20 I BB ED S, B A T4 i 2R B 2R K
Bz J2 0 i 10% 19513, 4 °C 3 500 v+ min ™' &5 .0
10 min, B b 3% W05 77 e Ao e B W A0 AR 2 1,

1 3 T AchE (45,1 3 T ChAT A9k .

2.3 JEAZEAI 0 RS A Rk R A
T 4% Z R P EEFEE 24 h, ZEERFIBK, —FH
B R A, U R 2 ~4 um, ESY) Fr,
5L 5K, 4y Bl #EAT HE Je . 5T Rk )
R A3 A OLEF (400 x ) B9 4L, SRIBR LA 3 AR N
PN OE i iR e

2.4 REHAAGGAERNED CAL X Pserd04-lau
FHPEAN R A 235 B O A I A A & B0 A e A 3
YR, g A e 58 5 CAL X Pser404-tau [
PR MY 3k

2.5 Gt m AR 2 £ Fox, ]
SPSS 11. 5 % 4 &b ¥ AR {1 3 47 50 M R T 22 50 17 o
P <0.055F 5835 L,

3 &R

3.1 XPE A AD KB 012 g 1 1 52
525 FU4IA L AR 2 K B 2% 20 A2 D g W S s
SRRV AR L B T S AL RGN B AT
LR CTRFRAL i AR 2 B A (W] AR B 38 4 ok K B
e Re . MR ~2,

k1 BREFENBALNEMEER AD X RS XBHEIM (25,0 =10) s
a3 I 4 3k 3hE v R 4
/g kg™ B1R #2 K H3 K 4K 5K

2 - 58.33 +4.40 57.98 +6.54 38.92 +16.05 29.44 +19.06 28.37 £20.07
[ - 59.95 £0.05 53.68 +10.66 59.93 +0.02" 53.61 +11.13" 59.96 +0.03%
i 52 4 44.36 +18.48% 44.34 £18.87 34.93 +24.62% 24.29 +14.70% 30.67 £13.30%
Rk Xk S 24 54.84 £10. 81 53.43 +14.50 48.04 £15.05 26.28 +18.35% 29.53 £17.28%

12 55.51 £7.61 50.03 £17.70 38.45 £21.71% 32.19 £20.29% 32.59 +15.68%
HERT LR TR 24 58.68 +4.03 39.80 £21.49 36.84 £20.18% 25.00 £16.74% 30.35 +18.60%

12 54.77 £12.26 50.08 £15.41 49.25 +15.23 29.81 £20.91% 29.09 +18.10%

S AAkEY P<0.05,”P<0.01; SHMAHE P<0.05,”P<0.01(F£2~5),

*2 BRETEUDEMSHAER AD KRZEHRZTZRHFM(x+s,n=10)
21 51 /g kg ! H b5 % B [] /s HFr R BR AR/ mm 55— R 5 W & B[] /s T 550k
= - 17.20 +6.31 130.92 +54.45 35.57 £21.90 1.45£1.81
FEAY - 9.71 +5.84" 62.65 +51.59" 60.00 £0.00" 0.00 +0.00
ki 52 FE 4 14.09 +7.15 118.99 +53.01 19.70 +15.50% 1.78 =0.83
BT A 24 14.46 +8.17 121.60 £79.45 38.01 £23.00% 2.18 +2.64%

12 18.66 +8.86% 153.41 £85.37% 43.97 £17.65 1.57 +1.62
HERT LR BRI 24 19.18 £6.95% 163.62 +59.39% 22.38 +20.76% 2.60 +1.65%

12 12.22+7.75 108.42 £72.75 35.93 +24.38% 1.36 2. 11
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3.2 XPEBHER AD KR EJZ AchE FI ChAT 75 %
(s 525 FUALA b, BERLZH AchE I 4 2 Tt
/&, ChAT 35 P & 35 R AIG ; 55 185 B 20 A 1L, 05 F8 AoL
B KR 4] AchE 35 1 G B 22 5], ChAT 36 ¥
FETE (P <0.01) 5 L FR L BR300 i 770 fik 41 AchE,
ChAT 7% ¥ Jg W] & 22 5 ; £ TR & TR ¥ o7 Ik 7] 2 40
AchE % ¥k i 3 BEAIL, ChAT 3P B & & (P <

0.01), W33,
x3 BRETFTAUMAMNEMRER AD KR KK
K2 AchE 1 ChAT iEM T A0 (x £5,n =10)

3.3 XTHEMHER AD KBS CAL X 40P 2854
(I IE % 20K R S CAL X 41 i HE 51 0% %
FF B IEHE G5 IEE AT U, P2 0 40 I A
%, FERA KRS CAL X 40 TE S 0k, 6 = )2
W G5 K 5w AR, A5 IR AL, MOAZ [ 40, R TR g, b
S AN AR B B b . M R AL AL L A 4G
25 21 KBTI b 46 40 I O 25 X AS TR R 3 )k &
P2 TN R HE R R 2] 22 ) e G IE Y, HES B
I ESMIRE R A S, WAk 4,

3.4 XFHEFHER AD KD CAl X Pser404-tau

a1 it AchE ChAT i Js FEHFRBWEW D CAL X Pser404-tau FH P 4l
‘eke  /UrmgT /U L5 6 R,y M B 2 Y O LA
ZH B 0.78 0.2 129.93 £15.25" 55 33K, 455 A0 2 FF P 200 A HRC I R X B ]
L - 1.24£0.2Y  79.62210.26” (P <0.01) ; 5 R8I ZH M, B 41 A 05 FB A7 s
i 52 4 1.52£0.35  111.12 £20. 06" IR 20 | LR ST AR AL ey AT ik 28 B 4 4 >
BT A 24 1.09 0. 15 114.2 +28.56% W B> (P <0.01), L3S,
12 0.99£0.26  122.16 £10.72Y 4 itit
BHEFLRLTEWEL 24 1.16 £0. 15 88. 13 £20. 03 Fi] /R 7% 165 2R % ( Alzheimer’s disease, AD ) & —Ff
12 083025 N6 1475 AR R DG LLIEAT PETE AL A ) B B R A R
x4 BRATARMMANEHEESR AD XRES CAI X
BRI (x £5,n=6)
gipll Mkt g kg™ 48 M 2 K A PRE A0 M e/ A Y0 L IR BE 3/ %
= H - 51.44 +11.84"Y 8.89 £4.63Y 17 +5%
7 - 32.81 +4.58% 31.67 +4.76% 96 +3%
i %2 4 41.17 £7.35 10.56 +2.35% 26 6%
B A A 24 45.06 =15.00 27.17 £9.45 63 =20
12 47.89 £11.08" 43.55£9.70 91 x4
BT LR CTEBAL 24 39.67 £7.53 26.89 £4.13 69 + 10"
12 45.72 £7.26Y 29.94 +6.45 65 10"

RS5 BETENMEAMNEMHEESR AD ARED CA1 X
Pser404-tau E B PAMEMAMRENFME (3 )

4153 n /g kg FH - 41 i 25/ 4~
% 5 - 2.07 +0.55%
BLAY 5 - 35.67 £7.98%
i 2 JE 5 4 3.40 0. 87%
AT A AL 4 24 3.58 +0.57%

4 12 3.92 +0.96%
BT LR TEHBAL 5 24 5.33 +£0.82%

5 12 4.27 +0.98%

AR 28 AR VR o HLRRAE g S Al 3 R Ay JIE 8 e P
28I RE B B P 28 00 5 Al & R AL Ah B-VE
#F Ik (amyloid beta, AB) R £ P Ml & 4F Bt

(sennepfaques, SPs) 140 ffd P 55 & %% 1R 1k 19 tau 7R
HIE W 2 IR 4 4 98 2% ( neurofibrillary tangles,
NFTs) "

Z T RE B (acetylcholine, ACh) 7E 2% ) 53212 .
23 [0 TAEICAZ TR L H K8 S R IEAT R S NG
Brh RS2 R R AR (H B AR PR B AR
R 3G 4 T2 T B IR R N I E AR Ach F TR
K 30% . AD 5 ik AR ™ A b oA I 8 RE 2R 48
IR AT M P A, JE O LR IS A A ORH B8 RE Bl 48 oT &
Je'*1 ACh i R 35 70% ~80% . fH ACh R
AFERE W T WK i, R A 7 ACh 19 ChAT Fi K fig
ACh K AchE & ® FIFER I Ach & &Y [H] 46 45
8 3 AE R R AR 48 R T R R IR R EAZ R A
& HHT AD 897 A Tk 2 — B N AMIT 5 & 30,
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— B 25 oh 2 W) 3 o B IR ACKE (35 o, 00 Ach
(53 f , B FH 5 ChAT (35 vk, 38 Ach 9 2 A%,
AT 5 381 2l 56 2 > e PR o

tau 5 [ 350 A0 T 2 0 i 5 AR Y, R
FE M OCHE IR M, D g 2 8 4 2R 1 IR A
EMAERFE M ES DI RE . tau B8R 1L F1 L w5 R
PO TS A 25 R S L e A R o S R TR b B
FAL B tau 25 A0 P TR e X 5 30 NF 9B
Ao PULAE AD GBI T, tan BRI B R
167 R AR A 5 A A R B IS B e T,
R AR HE U A 2 R A R A 5 R 1 T R, T 5
M) 381 et £ 0 P Bl O R 3R A W e s S BURUE
(RN R S PR 7 NN L 2 TH S v <8 NN (1 2
DI, e o = W A A e S | O 7 N
FET:

L B 240N R < DR R A 32 04 U R 5 2 ik o
b EAEVE g A B N EALER, Y B EORS LB R s R
SEMIBEZ, BT, Ak oA 2, BT RS A 4
SHLRETE SIS AE o B & AR I 3 K, B PO
SR, T LAHE TR, B0 A A B 0 Al JC B A A2
WL BCEAE N (E OB WIE S
T LEENER L AT & B, R R A
ARSI R I AR A TR R EE Y AB BEAE ctau B
SR R AL AN S Lot .

AREHGLE R R 55 AL L, B 4] AchE
W PE B T, ChAT 36 P & 35 PR IC, HE Yu f5, 25 12
38 735 240 Ff S 000 S R/ , YA A 5 R o 4
INFE 3 T, KRGS CAL X Pserd04-tau 25 [
BH 1 240 L 2 3k S 5 1, i s R R 2 K R ik 2 2
JIE, i T A B R L W D) CAL X A28 032 4, tau
BERIRHM, RIA LI B L), SHRLA L
B, A R R R LR R e )
4l TR £ TR AR ) 4 21 35 RE AR AchE 3% %, Tt 5
ChAT 5, B o) CAT1 [X 40 Jifg 2. %5, Wk 20> B0 3E 410
RS, AR AV A4 R B8 3%, 20 BH M 4 5, o 2 440
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W tau 3R IK, B8 405 B FH b 25 8 7 S 05 T
fi TR £ TR FB AL Al BB 4 [ A% AchE 3% 1, Tk
ChAT & 1, AR 97 T CAL X 1 28 S 44475 , sk 2> 440 it
tau #1308 TS B B PE AR R R K R il
12 o A5 S S0 BIF 58 TP, A 0 B A AR A AT
PE— 208 DUk — 20 W 4 21 ol B R 2R
R 7 2 1CAC ) S5 RR Al
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