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Effect of Dihuang Yinzi on synaptophysin, extracellular regulated protein in hippo-

campus of aged rats

WU Xi-gui, HU Rong ( Department of Neurobiology, College of Medicine, Third Military Medical University, Chongging 400038,

China)

Abstract; Objective To explore the function and mechanism of Dihuang Yinzi ( DHYZ) in promoling
learning and memory and delaying brain aging. Methods The Wistar rats aged 20 months were randomly as-
« d"'"DHYZ, or 2 ml/d normal saline ( control) for

30 d (n =12 in each group) , then space memory was detected with Morris Water Maze , and expression of syn-

signed 1o receive oral administration of 6, 12, 18 g « kg ™'

aptophysin (SYP) and extracellular regulated protein ( ERK) were measured by immunchistochemistry and
Western blotting. Results Rats administrated with DHYZ showed shorter mean escape latency (P <0.01),
and higher percentage of distance and time spent in the platform quadrant (£ <0.05 for low dose DHYZ group,
P <0.01 for high dose DHYZ group) than control. The expressions of SYP and ERK in hippocampus of rats
pretreated with DHYZ were increased significantly. Conclusion DHYZ promotes learning and memory of the

aged rats and delays brain aging, which may be associated with high expressions of SYP and ERK in

hippocampus.

Key words: Dihuang Yinzi; learning and memory; brain aging; SYP; ERK

EPNEE £ JEE-F I N S-S TR A
5 P L AE S N, T LA 2 2 10 R 0 Sk A 1
A7 P 2 PR 8 A P A S5 0 45 A HE AL 23 T
AR HI AR, R, 56 T 48 o7 20 042 IE G G 2 4k B
HALH BT BA R S o 7 M K7 BT I

BETE (55 AR 4 VBT H (30400610)
Supported by the National Natural Science Foundation of China(30400610)

TEEM AT SEE 3 (1954 = ) 5L SR T BRIl A, RO 2R 30 U, % M
ST, WG, (023)68752232, E-mail ; wxh0328 @
yahoo, com. cn

IRAEE B 9 6. (023) 68752232

1K 1 $9:2006-01-17 ; 4B B 1 : 2006-04-03

EACT AR, OGRS 210 T RE £ Ik R 5 R
PR C ] T e 7. EEAE FHBLH A A A
TFFE S 1 o 24 1 9 TR 1 60 2 % K Bl i S 52 M B R
( synaptophysin, SYP) 44155 I8 15 #48 ( extracel-
lular regulated protein, ERK) [ 5200 . 481 M 1 15 % fih
BRI R\ E 25T 3 W S e RTRL VA S STty T ]
PR Ml B R TG i I R L ) RS R TN R Y
PEFIBLAR , Ayl A 25 B2 (At P AR

1 MRS H*

1.1 bk 4 &
HO B KT P A BT A A AR LR B TONR T KA



F21

SRS AR IR T K U ) SYP ERK R 1T SR I R R 2147

(R385 R 01 R ERE P ST R T O /i 8- |
o AR TR ¥ VN ¢ A R I N T SRR /e IS X 35 B SE
EE L W L2 S AR BIAY S (5t KR 45 min, &0k
i3 B0 K T 30 min BT A6 254 R 3 6% K, e s i
2RO 3 U, B BRI SOk AR IS N 2
ml( 250 o JCE AR, B4 C KR
1.2 #FHhapa

S (20 Fl, (R T 320 ~ 350 g) ., Wistar K [l 60 51
MEASHR C g 55 0 Ko KPP I g s 4 2 o b4 A ) - Ay ikt
G KRV AR R AR 2 5 625 24 8 PR 1 T 45 55
424 h 15 E T Morris KR I088, FURER S BEIA AT B
2 S SR RIS SRS A o 4 41012 B4 3 B4
A B K 2 ml/d, SR IR AL 6 g - kg ' - AT A
WAL 12 g - kg™ o d 7 ERIREAL I8 g kg e d T AR
30 d
1.3 KiEgEE

Fie SCHR[ 1] Ry ik Morris KGR 9290 M85 24 K
G IFRG e u 2 6 d L BER 4 U0 S SIS 54 S 1] it B il B
4 AR AR SR HAE 2 min N K TS IR
2 min WARASET-6 L id 8 2 min  EKEE V] GRS
s KRB0 s TP F—WilgR . R 1 d NSRS RIS HRER T
KB ) f BE AN 4 S AST) G ACK L id % 2 min N {EIUF- &
T G2 R P e Dk e 1) B B 8 7 7 L
1.4 Sfigafesem SYP ERK 64 fik

KB 30 dOKREE IR 6 KENR) KRR itk 1
IRRAE ALEGHE T IS0 L KA ) I BLCPE |2 CMI800) [ ify 1 fjif B
FFURT RS ) M, H T 25 wm, 81 0. 01 mol/L PBS iff
i ABC 05 SYP ERK fY S s 4l 2k ~# i (o, DAB i (. O-
LYMPUS DP-70 5 3 B8R 2 40 U0 %E , BEAH . A Fa A v Bifi WL
SFUTR 0,01 mol/L PBS {UH—4t, JLAT AL R M 15 R B 1
X BE
1.5 Western blot #] SYP ERK &4 £ ik

B 2R BRS04 o T, RS DR e, B 3k Ak O R e
e (8 FL/41) B 4R 100 mg/S00 wl 8 112 (RIPA)
i o . BRIBUBE G, B DL i o8 B . SDS-PAGE
HETK, F TR AL 15 VO (HHTE) 40 min $0EEKE b (0 8 11 0 5%
B4 PVDF [ | PVDF LA 55 % WG 99 %3 1 TBST [ 50
mmol/L Tris 150 mmol/ L NaCl(pH 7.5) .0. 1% Tween-20 | %
Ha A 2 b, SYP ERK HL0R ( TAERE Ry 1:1 000) 5 ik 121
S B R F AR R AL LeG O LAFERRE  1:2 000) %
JAEZIE 2 he DAB &, SX-300 [4] {4 75 Br 7 40 B3 i K 1 & ik
B R A 7K
1.6 #itFame

TR x 5 FoR R SPSS 100 0 HEil4RPE1 7 ¢ Kige,

2 HR

2.1 HWFMRTFEHRXRAFT T LR
211 FHRFEE R W2 24 d B HLR B 2Rk ks
46 d, FHK B Gia) s r ) & & (P <0.01) (%

1) AR {8 g s A B AL (55. 07 £7.05) s, KA Kt 4l
(42,13 £6.45) s, PRI HEAL(30.73 £3.99) s, @ FlHEAL( 18,97
£3.66) s MRS 1k ol W5 41K B Morris 7K 258 111 25
T 4 d SRR BB, 55 4 RJFbGE TR i st ik
THE R AR B 2L SCALTE L ELRLAT 0 Bk 1 185
S g

£ HERFHZBHARFISTHRME x25)

13 ] 4 RS ERL PN - “I’.'F'"H.‘ll%i'f.l‘é ‘J. |
(t/%) Iy T ap e 9 ) Bl f a9 )
RO RLE 8 55.07 £7.05 32,16 £4.98 33.95 +4.80
(I 77 kit 8 42.13+6.45¢ 38,97 +5. 78" 42,08 =7.81"
kL 8 30.73 £3.76"  49.86 £6.45*  50.76 £4.54¢
4 ) k4L 8 18.97 +4.15%  57.10 £6.75"  5K.97 £8. 25"
a: P<0.01, b: P<0.05, 5yt

2.1.2 G mHEETE ) £ Morris AT 6 KR4S 4
HBRAK F G830/ M) L, g & (K & f I
gk B R (v D oA A RO 4 ) AL i A0 L 3 BREL A
ofr R ALK BULE T 5 T A G BT Y i ok M R () 1 1
A% ) WAL L TR A TR A A AL KL fE
V-3 7 £ G2 BRI B 3 D £ B o B 1] 71 4 Ll K 1 xR
(ERIREAL P <0.05 ot g5 5] JE4L P <0.01), 3 L & ) bt
P8 00T 228 STt L ST v 2 M 0 KT il AR AR LT
LIRSS VAT P

2.2 TR EE R SRS SYP ERK #@

2,201 SRk SYP ERK (978 JERE B WL, bk
M 2 S b A A T CA 5 DU A 12 0 0 R (o0 800 24 M
J2 DAB G o S 4 0 (8 LR WURR 45 24 25 A K RLiE th a5 b
PN SYP G 17 =] bk e R AL LB AR 8 g b
P 1) o ERK BHEEANNE A A FFAE S SYP BEA 30 S8 b
] L BEHE AR R A S s SR, 5 A BEAU AT L L e 25 25 )5 11 E4F K
Gt ey | ASTEL G Rz 0 BH A U]l 48 08 (A (o I 8, L ERK
B 222 0 8k 4 ST A (vl T8 % K8 o, 8 o B0 o ) et A
Fe( P 2) EE U W TR T 0T U AR SYP ERK (1) &35

®

A abstin; B, (R, Co Pl D S A8
E1 FHAMBD CAI X SYP REAEAMLER ( SABC x10)



EPLE

A, xrpasn, B, A, C. #AEM; D: HAEFm
E2 ZHARBD CA3 X ERK £EHENER  ( SABC x10)

2.2.2  Western blot £ SYP ERK 2 kY 15 {k
blot SZ9 ik — 4G UE T A 241 (L W EE B M 45 R 40 25 R AL SYP
FERK (1 22 1k 4 8 F R BRAL (P 3) - SX-300 S50 W R 40k
il SYP ERK 1) OD {f, % # (9 & ik i) M % K F-. SYP 0D
L. Ar S B2 Y 2. 35 2,22 3. 12 %, ERK, fil ERK, 0D i
AR ATBRZH Y 1. 19 1,07 (1. 06 {5} 1.32.1.35 1. 25 fi#.
Western blot 25 54 U4 Wb 0 EK1 AT LUAT Z4 85 SYP 1 ERK
EASIiE S

Western

SYP—
i T

I afmgdi, 2. (M a0, 3, PalEa; 4. HMEm
B3 Western blot #il SYP ERK fi 8

3 itig

Morris 7K 28 7 52 46 i H BRI 78 T2 ) il 2 p
2RI B AE 2R 2 3 (AL gE b 2 25 B ) E S
P — DR EAT N EAR bR SYP R il v A 1
FEMIrZ R T R S e R, LA R %
fub ity ol SIPE A ) AR T ERK SR 22 A RK
5 4 [ A ( mitogen activated protein kinase, MAPK)
{5 % P KRR 02—, FEA SRR,
ALFGANM Y 70 24 A 1 A L BRI IR AT 2 0
HCEE 4 # 1 ( CAMP response element binding protein,
CREB) ,Ji:—Fh i B 09 8% e ok H -, LT )3 8l 1
H A7 B4 B R IR {1 52 W 5 JC ( CAMP response element ,
CRE) F 3 PR SR, ik FiRz e s R 1~ LA R Y (L 45 2

eI AN Z R fE T .

ARG A, YR W, o B O B CE R S R
U~ =) IC L RE A7, ELBE 7 790 Bk (9 14 I L8 o 1 g
X5 RG SCk 1,2 [ RAE A2 R L 4R R i
TR 0] LA RO K Ui 5 SYP fil ERK R 1Kk,
]S A1 T4 3000 S, 8% K B 5 2 2D AL i BE ) T RE S
SYP ERK H (1 &k . JLAERIPLHI nT Re N, &
S MR SR 1, SYP SR I JF AE 47 76— AR
(K-, o 2K 14 SYP 3 ik 0 % 2 R i, (0 11 B
Pl Tl it , AT a0 Y A D 7 R A R A A R
i ey T B o Ak £ B SR L [t T SYP
T2 b A 0 L (0 Y A, ) AR A 0 R S
(S T , 25 15 00 1) % 3 FN sl SRR L. SYP [ 384 hin
SEMNPE LA RE S THE, AR AT OGN 2L A Pl 2
fii(Ca®" JIRBKAER UL M2 I ) 15 5 W Ay
RO BECRE i . 34k T ERK w] LLfdf CREB 2
16" ERK ik 35 CREB % b Fis (b 1 o
LR AT KI5 2 2L I R AR .

R 20 o E AL BIE ST — A HE R R %
4 240 TR, ARBIF7E 6 24 b 35 0K 742 i & i K BLF
Slicte et b, g T SYP ERK 8 (kA% 5L, B TE A
T 5 24 i B TR 742 3 I K B 20 0L B &4k
PRILHFT I R, 2 ) 1 e 50 WA AL [ o 2 ) ) 32 Ok
) ] A 1 3 e M WL S o 0 — 2B 9

B 30k -

DU OBERHTELEAR A, TRESC, W AR M xR R LT i
TCHE NI L] 22 SRS B . 2001, 12(4) . 282
—-283.

oy, AR AR AR, S TR T R R R L A
UG B M OGRS R R [ 7. o (6 92 98 27 )47 A5 kL 2000, 7
(6):21-23.

Tt R RS T AR AL L K R DG AR [l % fik

s WEFYE L] REEIE Al 1996, 19(3) : 222 - 225,

"4] MULLANY P, LYNCH M A. Changes in protein synthesis and synthesis of

the synaptic vesicle protein, svnaptophysin, in entorhinal cortex following

2

w0

induction of long-term potentiation in dentate gyrus: an age-related study

in the rat| ] . Neuropharmacology, 1997, 36(7) ; 973 —980.

CHEN Y €, CHEN Q S, LEI J L., et al. Physical training modifies the

age-related decrease of GAP-43 and synaptophysin in the hippocampal for-

mation in CS7BL/6) mouse| ) |. Brain Res, 1998, 806(2); 238 -245.

6 TALMOR D, APPLEBAUM A, RUDICH A | er al. Activation of mito-
gen-activated protein kinases in human heart during cardiopulmonary
bypass [ J]. Circ Res, 2000, 86(9): 1004 - 1007.

[71 00 W&z ARTEG, 56 PR LI IL DI RE L BRI AR 1T R 1
JEESE AR PRGNS, 2004, 8(1); 124 -126.

[8] MULLANY P M, LYNCH M A. Evidence for a role for synaptophysin
in expression of long-term potentiation in rat dentate gyrus| J |, Neuro-
report, 1998, 9(11): 2489 - 2494,

[9] PATAPOUTIAN A, REICHARDT L F. Trk receptors; mediators of neuro-
trophin action[ J 1. Curr Opin Neurobiol, 2001, 11(3) : 272 -280.

(4m# ER)

L5



