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12 ~ e g (19)
Fe ~ 24 URK (21)
— ~ FERIR AR (7)
B — - B A H (05gke) EURBBHET KA DRE B
M2 BE LR E (26)
M= -z hH (05gkg) 2EoRBBHEFT KA TRE HEZ
M 2 Insulin 1t 3 % (27)
W HEATESL O R IAAME % F B (0.5g/kg) ¥ streptozotocin (65
mg/kg > 1Lv.) FHEMRAK KA ORE BT LBRCLDE
(28)
B &~ 3% 8 AT 4% v AR @44 35 4 # (0.5g/kg) # streptozotocin (65
mg/kg > i.v.) FAEEARE A Ok E B AT L insulin 16 %
% (29)
AN Eig - o RHBMEFE (0.5g/kg) ¥ streptozotocin
(65mg/kg » i.v.) HEEAR A DIRE HEA T IEZ 0EEZL
BH (30)
g B uRRAM B H B (0.5gke) # streptozotocin
(65 mg/kg > i.v.) HE4EFom R O AR F) H A& P2 insulin %
L% & (31)
ANCFEBEFE (05gkeg) $EORBBAHAREIHOHE LT REZ
g (32)
A E AT R S %A B (0.5g/kg) ¥ streptozotocin (65



& +

F R

mg/kg > iv.) FHEEIHABELETRRILE (33)
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Studies on the action mechanism of the ameliorating effects
of Pu-I prescriptions on memory dysfunction in

streptozotocin-induced diabetics mellitus rats
Ming-Tsuen Hsieh
Institute of Chinese Pharmaceutical Sciences
China Medical College

ABSTRACT

“Pu-I prescriptions” after two-week administration facilitated the passive
avoidance and active avoidance performance, Liu-Wei-Di-Huang-Wan, Pu-
Chung-I-Chi-Tang and Tien-Wang-Pu-Hsin-Dang were better than the others.
Three weeks after intravenous administration of streptozotocin, it decreased
total escape scores and enhanced total avoidance scores in the active avoidance
response. Pu-I prescriptions, administered two weeks before or one week after
intravenous administration of streptozotocin, enhanced total escape scores and
decreased total avoidance scores in the active avoidance response. Liu-Wei-Di-

Huang-Wan and Pu-Chung-I-Chi-Tang were better than the others.

Pu-1 prescriptions especially Liu-Wei-Di-Huang-Wan decreased the
plasma glucose levels and increased the insulin levels in the oral glucose
tolerance test. Liu-Wei-Di-Huang-Wan also decreased the plasma glucose levels
of the normal and streptozotocin-induced DM rats and increased the plasma

glucose levels after the training trial. However, Pu-Chung-I-Chi-Tang increased



the plasma glucose levels of normal rats and the plasma glucose levels after the
training trial.

From these above data, Liu-Wei-Di-Huang-Wan and Pu-Chung-I-Chi-
Tang facilitated the passive and active avoidance performance in normal rats and
prevented the performance impairment in streptozotocin-induced DM rats. The
action mechanism of Liu-Wei-Di-Huang-Wan and Pu-Chung-I-Chi-Tang were

partially related to increased insulin secretion and promoting the glucose utility.

Key words: Pu-I prescriptions, Learning and memory, inhibitory avoidance

response, Active avoidance response
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FERE L MRS AR > HAMRE TAPEEMALE S SlomiiRKk
EEXZEBERESHMEAL T B LN EHRR > HH XA/ ELX
BBI2 B2 FHB LG AREHE SRUAL HE2ATH I A
SBORMUE  FHSATH | AGHEFAFEMBE o MEFhTIEZIRE
& % » 4o : Alzheimer’s disease  Hungiton’s disease ~ Parkinson’s disease &
VAR EE CoZBREETFRBEANRBEIL 0 845 © M ai8 FK
HHAMEEREGQE®M & — %W K glycated protein''™ }f;ﬁk:};,“i%:ﬁ_
EHZZREMKFHESL S ABERE - EFEmBBA N EY
BERTHER  BEARBEZZHHBRBAT  THERBABILLRED
Bho o ik REBENRSEHBMEERZIALY AEGHIARTL ﬁ
BT ML T streptozotocin 7T ik 2 G /1 B D B4R FME s 2 B 2"
s B Ak R T AN e A E A B A insulin preg £
BEBHZARLES AR GEBNEL  NELFRETHELGLER
Mo AEmEEp X BELTYERRKANNMBHAEREEE - RS THE
Z_ %9 4t 3% 2% B » K 29T 4 A&k nootropics ~ vasodilators & metabolic enhancers -
psychostimulants ~ cholinergic agents ~ biogenic amines drugs & neuropeptides
58 £HZHME > RAKEEBBZMBE YRR > TRES
BEE LR Z AL > £ 8 2 glucose £ A F 3o B A ﬁﬂ-%?ﬁgi"g/}ﬂ ' B
Ao B PR B A% BT E A BRGNS RIEES Y
R L JR4E d glucose f i@ i@ A fn B EREAR W{iﬂ“‘mmﬁfé;ﬁ&ﬁé’/}a ' ¥
Ho B PY AL B it 40 R A% 4812 3R 4 ' A A 4o hippocampus & Z acetylcholine > 7&
e e i EABARSMAR L  HERBEREHX TR
49 5 F streptozotocin 9] i% sz I EHE N A EE J}EM‘F Bz 29 Rtk
Wz % RIESE Y B AN A B M
AWEEBR I &E 0 Ka ”F‘/\ﬁif’%)l- aaZl?‘ S =] ”*’“/\ﬁi#q’%]”‘“"l&u
cycloheximide ~ anisomycin ~ puromycin ¥ ¥4 RIEEEEBEZRR
cycloheximide * & 4& 3 FA#F mRNA 2 $85% > 4 T4 4] 80% X H G 4 & A&
ik R e T B 2 s B b KHF K4 A cycloheximide A 3218 ¥ B FE &t
Z AR MAS MR EERBZHMAR L > FIRL T streptozotocin
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e S B R T oA RS B AR A (88 EIT P 24
ZEAHNE) T REEFTRAB &t sz 2w ErEst A5H5
KL T 4E H stk R B e A0 o B b REF RS Bk o7 Bl
AT KR EE 0 Ak By 2 E ROE RIR I IE ¥ K & B cycloheximide A
AR Y B sk FER 06 B 1E A R Hstreptozotocinh 45 & s AE B AR5
B2 R BESRZ A SUSBER o LR HEAT LW H BRI HIE

R B Astreptozotocini® 45 & o 4% B &) H AT M - £ 8 ATk 0 5 RBR K

w
+ glucose & insulinig & 2 ¥ 1t -
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AR ¥ %) 4 3% A Sprague-Dawley it K 8 (2 € #4200~250g) > #4%
EERAE R BE G E23 1C o B 4iR12/ 85 212/ 8% 8% (08:00
5o~ 20:00%%88 ) > RAEAKR FRE -

=~ FE&L
AEHRAASEM BB B EH R LA 2o T ¢
L#rEanm (BREH)
% & | SN E E Astragalus membranaceus (FISCH.) BGE &4 %,
BRAR o
© B A FHAE ) A % Panax ginseng C.A. MEYER &Y 552 4R -
g kT #HFHEY G RAtractylodes macrocephala KOIDZ. #8543 4%

3+
(T3]

>~
S
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& 5 BUURHEM E $FAngelica sinensis (OLIV.) DIELS. #) ¥ 4% 34,
R o

H# ¥ SAHEWH ¥ Glycyrrhiza ulensis FISCHER et De.# 85 5245 &
G o

R & BB MG Citrus reticulata BLANCO. 885 12 s 2 & ©

+ Rk 2B R K = &R Cimicifuga heracleifolia KOM. # & 3%
RE e

SO 1 BT B 4 4 38 Bupleurum chinense DC. &89 85,5 4R -

TE AL AR AHEEH I RA R EPE=15:6:10:

6:10:6:3:3

2550 (REFARY)



a8 i 5{) #FHHE 4 & i Atractylodes macrocephala KOIDZ. #4148

o

kg

® & . S AT % Astragalus membranaceus (FISCH.) BGE #4 £,

AR o

KA % FLE A S E Poria cocos (SCHW.) WOLF. 44 £ 4%
¥ o

ARk A ¢ M B F FHE 4 RE R Euphoria longan (Lour.) STEUD. & 24 5% &
BRE -

Bk £ 4= © R E AW EE R Zizyphus spinosis Huth 3548 55 o4& F o

A %D B A % Panax ginseng C.A. MEYER & & 3 4% -

X & L B E KR FSauaaurea lappa CLARKE & 35 4% 48

H F . S MW E Glycyrrhiza ulensis FISCHER et Dc. 85 2 £2 48 &

RE -
% 57 BUU R E FAngelica sinensis (OLIV.) DIELS. #4444 4%
AR e

¥ & B EFAEY = % E Polygala tenuifolia WILLD. 8 54248
aiit twE A RERA BRI AL ARF I LHEFE
% AE=3:15:4:3:5:3:2:2:3:2

A

3R EACA (HAHE)
AN %1 B e A A 2 Panax ginseng C.A. MEYER &4 5 £ 48 -
£ M T B R Mk Rehmannia glutinosa ( GAERTN. ) LIBOSCH.
6 ST B IRAR -
% 5w R M T £ Schrophularia ningpoensis HEMSL. &4 84 12 4R -
S P14 0 B A FH IS % ¥ Ophiopogon japonicus ( THUNB. ) KER-
GAW. 69 3R AR -
RFPI& 8 5 #HE4 R P X Astragalus cochinchinensis( LOUR. )MERR.
69 B AR -



% 8 SOV FHE E $FAngelica sinensis (OLIV.) DIELS. &) # 5% 3%
AR e

B R4= . & 2 FHHE W EE £ Zizyphus spinosis Hut 3035 i A€ 1 -

#F1= : M #HE 4 Rl 4 Biota orientalis ENDL. & 8¢5 i, B F&F -

B % BHF W F %Salvia miotiorrhiza Bge. 8 3L FE3RAR °

#OX D S ILEA MM Y Xt Poria cocos (SCHW.) WOLF.#4 $25% #

A% e
# LR EFEY e ik E Polygala tenuifolia WILLD. &) 3R AR ©
BwkF 711 78 #1444 b B vk F Schizandra chinensis BAILL. & $¢1% & 34

=

AR A5 AE £ HLAD 4 4B Platycodon grandiflorum (JACQ.) A. DC.#4
FBRAR -

Ed AR RAIES A% T AT BRI AR AL

ZHE G X EE AAE=8:2:2:12:2:12:21110010 0

]l °

47xokdbg R CNREEAR)

hoHL % %4 M & Rehmannia glutinosa ( GAERTN. ) LIBOSCH.

B FLERIRAR o

F B 5% B #FHAE Y E B Alisma orientalis (SAM.) JUZEP. 89 3L IR & o
£ % L # & 8 # % Poria cocos (SCHW.) WOLF &4 $2.1% B 4% ©
b R ¥ 3& W% 4 ML 3 % Cornus officinalis SIEB. et ZUCC.

BIFLEER AR IR R A o

L B A% &k M E $Dioscorea opposita THUNB. & 30 % 4R
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= ~EWFk
1. # #pE@ e 2 8 R AE

AEHBAER T#é a2 Y (passive avoidance ) &ﬁﬁiﬁﬂE%ﬁJ
( Muromachi Kikai Co. Ltd. Japan) » st % B o m @ &4 5% 4 (Shuttle
Box) A —&FH Mo fRAREXN=F (48x 20x 300m) o &
HiEH1 % (MCU-101 Controller » Muromachi Kikai Co. Ltd. Japan) &
EHREAEREL PMHBAXN_FZHEF—FLHFE-20WXEHEAE
MEAKAN=FEHAAE=F > PUFIMEH ARATRFBE - AEA
REANAT  FIFHBMI KA LOPNEANTTH  HUATH -

e @B L EYIRE A REBZ KR BEARTE 0 BIEFMAM
Pl A KRB EAT TR AIMFT > BBEFAERARE AT R (1 mA > 2sec) >
HERBAESY  BEHEREAA X HFEUEEL -

BB e EE B NI RE240F > BRERAEAAZE 0 B
B 3t BABL M P 0 224k K B 42 BA F 2 % 9 8% [ (step-through latency » STL ) -
ERAEZHFGHEMANS4E (3005)) 85> B A R 2 Y8
R UK

2. BB KAABRHHEMFHFEFRERH OBL T REEGRDE
z%%ﬁ
I B R AR (0.5 gke) SRHBLEZ RIS —RLE

1% 60048 1T 4R

BTEZFHLBVEHEMEHR > RATE (FE=ZZ1) > 2K
RAATZFENM - REHRBEL T TRXFHE T 0B ERDE -
% &G ¥ B 4 B 4 T saline o 3545 2208 ¥ B [ 4% © scopolamine ( I mg/kg > i.p.)
AR ATI0 5 4 40 1Y)



3. # 3 B KRB A H streptozotocinF # S i A K HOBRL T RER
BEZ %

K B, % $Astreptozotocin (60 mg/kg @ i.v.) R IE3B L R FHH G o dE -
BATAT B34 0 BRTRERG R -

FARy A - BB EAKmEY (0.5 gkg) ERABLELRE —RL B
1% 604y 4% i& 1T streptozotocin#f 45 & M 4%

oA AE B BRI (0.5 g/kg ) Pstreptozotocindh 28 & o 45 3
Bt EHLERBBIESRL - REEKO0NEEEITINR

RATE (Fk=Z21) » RHARAHEZFTYNR - mEHRKS
# - streptozotocin (60 mg/kg > i.v.) o @ % & ¥ 88 4 A 4 Fsaline °

4. X #H@ @ L2 EH I
AEHRERZETHREZERAE #HHH Y @£ F (passive and active
avoidance ) & & B &£ # ¥ |, [ Automatic Reflex Conditioner 7530

( PACS-30 - Passive/avoidance computerized system > Columbus) ]

B XBRENALETEMI0A4E  REIR20KR - BRAELHEL S
o480 TR (0.8 mA) 38 BRIk 158 - BEIHROR » Ft
REEITRE c ERENBEALRAMERRERAANGPRES —F > #H A
@# (avoidance) 474 s MEARN TR LERB LA —F > ABES
#tgt (escape) 174 - BRLEHA R BT RNV B0 8RR Bk

Yk B o

R B % Wstreptozotocin (60 mg/kg » i.v.) & IE3B 1K AH A & o bd o
BATIT A3 AT RIERERHFEY -

by A R EACRRY (0.5 ghkg) ERMBLEZRE —REX
1% 60 4y 4€ & {7 streptozotocinf 45 5 o %

ey
1.



ot ¢ AR BB KB (0.5 g/kg) Fstreptozotocind i & du 483
Htk o ERLBERBRIRE —REEHRO0NEEITIER

5.ah A (RAKE) KRRMHESKAR G oA & B

Rt

FAMs 4 C Ak S A kB (05 gkg) ERBAEZRE —REE
1% 60 4 4% i 47 streptozotocin ¥ 45 & M 42

L A8 S B (0.5 g/kg) Hstreptozotocindh 45 & f 483
Bip o 2R ERHBARZRE - REBROONEETINR
XE(EEAGRSOBERINFESBEA RHEERLBERL
A AL BRI R ER B AN AL R RBR  LHBERMMRE
605484 > TORRL T2 g/kg# H#E > 30~ 60~ 90 ~ 1205 4# 1% 3 B o
ko AU hiEAL B ke BERAK  REBERLE AR
it % MEIXERE] b o

6. 48 BB (ZAMM) ARRHHEEKARS oA &R Pglucose

Rinsulins € Z % &

e oA S EkmE (05 gkg) SEmBLHBZRIE —RE&E
1% 60 4)-4% it 47 streptozotocin¥ 4§ &) o4&

so e tR A 3% B ki (0.5 g/kg) M streptozotocind 4% & fo #E3

Wi R ERARZ RS REERCONHEEITINR

KGR S MRS TR TH BB ARRY - KATE (T ik
3) B ABKATHRET  FEFTARASOBEREANFT TR > BUE
# (2.0mA > 2sec) A EHMESH > B FRHAEFTAARSH oA -
1054814 » A & hethyl ether ik B8 1% > &8 AR £22.0 mlf% - M & o &

10



28 RKEP AP —ERERAUNB T 0SS E > o Aheparin (50
[U/tube ) » #% E30mintg > M A& F 8.2 (3000rpm * 10 min» 4C )

BR25 plz fn 3t 0 A BE 3k 547 & (YSIModel 23A » Glucose Analyser »

USA) IR E¥ R AAB oA alsE™ -3 —EREANALLE P
insulin4-& > Auv Aheparin (30 IU/tube ) B aprotinine ( 500 KIU/ml) : insulin
Z ] A K Rinsulin & 4% 2 » #RIA% B & 2 @9 -

7. 83t o4
RERWKEH O L Y R EATIFZ #IE 0 35 2L non-parametric methods
( Mann-Whiteny U-test) » £&-#a [ sAKruskal-Wallis non-parametric one way
analysis * #3tE o L £ B2 8834 > R PE/DMN0.050ATF 8% > AR A
FH¥ITBR - B HMEAT SRS T A4 2 o8 Rinsulinif & R & RG22
# + 3 8L one-way ANOVA analysis #4743t * 3£ BAScheffs test 5 #7 £ ] £
B2 g FUPHE I H00SATE  BlRAR LT EL -

11



FEX
— BT Bl R

55 8 B K AT MR Z A B R 5 3] By ook b g A 0 13.5% ~ 4o 3k
FR 5% P B R 23.6% Aok SRR 16.8% R 24 1202% ©

S HERAKABRYHENFEFEFTAEKGOBREETREERYE Z

RS
npk E‘\

4o #& — A5 » scopolamine 34k AT300 484 F » THm A AN =
BHEA T Z M GeER]  EAH BB BIN0.1 - 05 gkgid O R BB L 0 T
RRABNHSOHREATZHEEN - AP UN%kibmg - REHOAR
WP E RS REE -

B EKEBRYHEFTARAEIHEREE X

o B AN EABEABN0S gkeit o R RBIE 0 N R aAE
BT ARZ@OBREIRVARZIRBRE ) AP UANSRBEFLR
MY ARG HEREE -

T~ AR % B K B HstreptozotocinF MR A X @B E T R EE
Hk 2 %

#P AL Sfstreptozotocintf 2~438 » T m K A X ERE ~ SRKERHEH

 FREF YT s AETE o &4 Fstreptozotocindh AEHE Sk m (33 ) 2
KB WS E B RS SRR ERZ RN ERK > N EHEHER
SRR ARSI RN ERS - Bt AERATHEHEE LT
1& 7 %) #f steptozotocin ¥ 45 4% Fk sk K B X 8@ 88 R & 3F T4 4F 4 H PR 8k
Z fath R HAER o
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Yo B fLAR R éé‘%streptozotocin’:%%ﬂ%ﬁd% (3i) Z K& T#AKX
QA QEZF OB RBZKRIREBREZIE 0 - TH BN H
(0.5 g/kg) ﬁ*streptozotocm?% B HE R AT 4R O R R B 18 #Lstreptozotocin
FABABARE 0 TR o K B4 X 8RR 1F L @8 R B2 3 A Rk

REPZBV - EPUNKREFTALRBETBRFTZIERBE o B AT

%38 3% 58 4 B (0.5 g/kg) #>streptozotocinsh # 48 Sk sk — B LB K U IR H B
1% $istreptozotocindh 4 kAR » IR TABAE o K A £ 2 & @ @44 b
W R LI o R R BREBZIRD - HFUANKREF AR T 2R FZ
Rtk o

WAB KA H ENFREERAD BB TP Y

W —RB AT AR BESBMN0S gkeid 8 0l E 0 BN
WELTHERAALTRS T EH HEE00E1200 48 2 o B8R & 33 jo
insulinz 4~k o

o

X ~ # 3 Bl K AR 4 $Estreptozotocin S A Sk m A B B X I B E

o [B v B B B AT 0 & AE 5 #R O BI70.5 g/kgHstreptozotocins HHE Ak
ATiE 4% O AR F B4 > Histreptozotocinh A48 Sk 5k 4B 8 0 M N ok b R AL T IR
ARAETIRSE T H HAEELI0ZE 120548 2 o 88 & 3 3% ho HinsulinZ 236
4o B <R B LA E AR B R BIH0.5 glkghhstreptozotocindh 28 #E Ak R — A
thiE 4k O AR 4% - HstreptozotocinTh B 4 Sk ok 48 & 0 ARG AT IF
KA TIRE T ¥ HAEH00E 120048 2 & & B JZ 3 3% ho Hinsulin 773

~ A 3% B KRB B F K R4 8 AT 4 & Hstreptozotocin 4 4%
BAT 14 s 88 Binsulin@ b 2 K E

do K BT 0 M REAS BIN0S gkei E U BRBIAR c HEFARAZL L
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BEYRAL » Nk R R R AT A THE AL LR RZ hEBRE » T
BRGR T AwEL B4 2 hEEE K - Streptozotocin: # 338 4% < 8F 85
& KRB X mBER 1284 5 58 5 B70.5 g/kgHstreptozotocin s 45 #& bk 74

TiE 4R U BR AL o A ok R S0 b 331 AU TT 6 fRstreptozotocindh 2
d BER B & B % W g AR B HRH BIR0.5 glkeHtstreptozotocindh 4 48 Fk m —
%R O R RE S 0 IRE N kbR AR &0 b AL T % Rstreptozotocin
FHzaBRESGREL

MBI EN0S ke E o R HAL HEARRLE AT A hBEY
b Nk E A~ oM E AR T RERA G TRABEIE oI RE X b tEE
E‘,?: o
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= S )
FRLrx2Th 2L TFE, c "THME,R TRbeRE,  A£E
FRIAEZRAET  FUBFTEYN  BR#HALRAEBRERFEIBIZMERAE
FHEE D MASHFRAMGATRE G L ENEH T EF B AR BRNS
RFREITZAME  BRAEABTRHEFEAF  #amy sl s
Moy REHCA D RBERY B SR EAL (B FHBITFZ
A ZEMHE) Y THREEFARAREYMmE AL LT RRER 7%
HEF R AR TS B ho Ak B A o B R TSR H Ll
BEAH BIHIE ¥ K & A streptozotocin 3 Mk m A ETH G B L Hagf
B4R 1F R A A 13745

Gk MBI 0105 ghkg REURBBEL - HEHBAAN
KA 4 (0.8mA ~ 1sec) Fi#k$yi@e: R EZ AR /1 + 7 ¥ scopolamine 35
BRBNEMA (1mA ~2sec) FHE @t R AL EBIEFEREZMER > T
B EZHFR - EPUXNhibFTA  RIACHRBTFERAGTIHARER
o mpEHOBLYRET  HBEHAF BN 05 ghe RE o RHBARL
T o K AR BB Tz @R R kR LU
NG E AR BAFZ A REE c At WERAKARTELAEHH
o 2 AR B B S A B e ISR AT L Z B AR AR ] - R Ko
BHEABHBABIFAAN UL LI HOBLERBEZIEERS > ETK
% scopolamine 4 2 S WG4 H P AN FTARM T 2 R iF K
Bt amT 2 AL FCEEEUFECEHYT  KF-4
M BN LY 2 BE  GRSHHCRERXIAARME > BRAMNE
RERZBRRE HHLAEEREMRZEEERR LY #HTER
AT H L TS 2R ML ERANFT ISR EKE S50 BHRIR
Rz ES  xeh £ 2R AREFD REH R HE TR
Mo R ERNAY . Mkt E AL S BANMEE - FEMBXLE
FERGE  (2HEBENTESETA K -



H R o &H¥H4H B 55 B4R streptozotocin FHHE MK AN E E X $@
WL Y IR 1EAF R X845 o $F AR IE 4T streptozotocin (60 mg/kg * 1.v. ) 14 2~4 38 >
THWARZERE KRKERHHE  HEREHE oA Z - KA
4 FFHKIE 4T % T streptozotocin (3 38 ) FHEEMEfkm » Nk EHE R R E S ik
R N st 2 s h B AR BN EH @B REIEE P » BT 8 R R &
Z 3R B D R R EE Ao o B AR EEHBDGE Y R EIFEHE
% %8 B ¥ streptozotocin A AR A RN T80 R E S SRFAE IR
B2 TR BbRAER - g &l (0.5 glkg) #* streptozotocin 3% 4 #% fk
Fa AT AR O AR R B AR 0 357 38 ho B SR AN X $ I8 8 R R X 18 8 R EUR D
BREBRE EFPUNKETALLMEY ZRGZEREE - BT Nkib®
HRAE P 3 R G streptozotocin 3 55 HE fk e AT 44 % BLFA T streptozotocin 3

SHEABABNEH QB R EIRERAERZER - AHERFTH (0.5
g/kg) # streptozotocin A48 fkm — B R K O RB B 0 TR ¥ hedE bk
BN E &R R E 2188 R UKD Rk R E B P SNSRI R AR
Y EAFTLZHEREMSE - BoroNkibw ARM P B RFGH streptozotocin
¥ Fkom — B 14 46 8 B4 streptozotocin AR K AN X HHE B R B4R
TERE TRt 2 1B -

ik AmBBAH (05gke) RE o RBBYEL - HEFTAAZORE
b ot M RER 0 AN “;T:i&a HZ 5 8% R 3 Ao insulin Sk R iE 5 @
4 streptozotocin %’%%&‘%&/% REZURE BEAZHERE > FAXN%EE
AL Z T 8% B 38 Ao insulin ik 2L R R i (R o BT SN ok Mg AL T 48 o 3 o
insulin ik AR EEZ BAIA - AL EATE 0 N E AR oMM R
AR 0.5 glkg & 0 RGHEE 0 THRIREF KB X o bERAE 5 1280 o
Uk IBEZ AR o MAE T RAEN 05 gke B O RRFBBEL 0 R T Ao
RBZoAEEERIREZ mAERE - BT NRbF AR MR
ALST 38 3% IE % K R 2% 8 45 A8 /1 R B E streptozotocin 354548 fkom R X
LB AES SR AR IR B RE WL aRL allERA
Ml e M T ZRAGEHBEFTRBILEHRMELEN > SR AHHFETH
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EE b > Martinez £ 2 %, » %5 3, d-amphetamine Z 3¢ # % s A =T B
# AR L 440 2 % F 6-OHDA 7 i ik 2 AT S 887 3 B _LAR Y1 PR @ FALER
# d-amphetamine % #7 4 4 4-OH-amphetamine B £ /i i# i& 5% f & [ AF M (&
BEASHERZMWE » FEMESEEM LR THYEEFE 6-:OHDA
Fi FELET 5 % 4o nootropics $8 & 4y 2 3¢ i 45 45 4E A 7R T B B _L AR b1 PR o [RLET S
BAAGZIRHERFLMELAL AR MAN PRV LA 0H
ShRplskey RAE - 5 Hall & Gold 281 % » 35 5 B _EARIFR 1L A ik AR 3T 18
REARBRZ AR OBREAMN BHAMBEXSHRMNA glucose 2 A
#RA EF2 44 B Messier % 35 4 3% 82 glucose 7T 3% o i /9 T 56 A &
zA& Bishz L2 RBFRARLELFHERRAR £ LBER
ERETR 0 O AE RGP o BB R L Ao o iﬂéﬁaﬁ“‘ﬁqﬁﬁifﬁé.@%&#ﬁ—iﬁi@% (2
4 4o hippocampus & % LEERERR > FALRE NIV L A& 4 o B oL %7 AE3YE & B
THRAET LBRAEZELS BT LRFIBEERTH R 5 mlF
Ao Hie— B AEHARMAAEZSE EFYRAFTELRAT
XA R AR h - UEHEFRERFLREENZMER - KEEFR
EEEEZREHBT  HF-APNHEBBAT RN ST RRZPERMS -
BRMTBRG  FH5 - RIMOFRNRETAY AN EEBHMFE
NBAEBRYFHLYRBERIER - LT FRGHHRXBEEZAF
Red:  BANSHRRZBRIE  HINRABEBRERARMRZTEEER
Y R RRHH SRR AR AT R ERE
HHRBEBRURRMAZESR BN E  RREAFEHXT REMH
M%W%g”%ﬁhﬁﬁﬁimlﬁﬁm,\%mﬁkE%Lm%mﬁ‘
FEMBZLBEEAE  EHLEEITEETAH -  AAEEAZFE
Mk b o AT B AE B - R ISR N vR R A3 T AR L 4L3Y 58
F #& cholinergic system 2 & M4 & [ i serotonergic system Z /&£ A ff 5 7%
kI F AR ERH B R AL FILAREZMA - BRARRT 400 X
ki FAERZHABE L AT EREZBANAAM  @#H T ERHR
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HuetEiax ARG @R ﬁ"%fﬁ)?[ﬂZFé%fi 45 5] AE R R
EmBRZEEERR AL P RAFHHULTABSERARE @&
P FT H i B BK IRE » 45 9 & B B R MR F&ﬂﬁﬁzl’b 55~ XA E
SLREAF AL REFCTHSLTEFERRCRERSE M

NG EAEIEZEANEE FEMRZEBEARMGE  EHEYRE
N RAEE TR

BB BNEEORGEL YA BEFTRAANEY T EH O

BREZIFFRENRLEEHFH LR RBENZIER  BUNKRIEE
AP BAFRARIEMBOFTZHFEAE -

## 0k o 4¥streptozotocinfh 2~438 » TR AR ZERE ~ RRAKERF
o ELE s hEHG o ,@é}i‘"streptozotocm«i%;%%ﬂ%ﬁa«'ﬁ%z
RE BENSHOBRBHREEREZ RN FRE A EHEHERE
RITIEA| H 43R 1EAE B SR -

- % % 4EH B (0.5 g/lkg ) #estreptozotocin s 5 48 Sk AT & O IR R B 1R

B 8 5 streptozotocinif 28 Mk B X $ @ @t 1F g 2 4F A S B P AR
HE A AEPRRAGTIHREE -

- A8 %A F B (0.5 g/kg ) Pestreptozotocindh 4 #% bk ok — A4 iR 4 0 R i

#% > B4 streptozotocindh 25 ¥ Jk ok RN £ 810 8 R B4R 1E Bt 2 AF
GIREE S VT SR SW-E LR - R RS S L

XN ORFEEATHRSBY  mEES B (05gke) BEOIRBBERZ

$#E ¥ K B Rstreptozotocini 28 42 fk i A B MoNsRm A X [F BB R
10 hainsulin o il 20 & 52 4E o 887 7< ok 3 AL T 48 & 38 Aoinsulin 4y i A4
o BEx BH A -
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Ak fE /1 Roex Estreptozotocindh 5 4E Skl K R F B B e it
ERN SR AERE ML TR hBEERAMN mETEAS
FWBIEHEARAKLLBIEMEREN RN HEE L EBRZ bt A
M o
AR AEFLEHMT HEFE—AINNFTRENLE 2B I LEFR S
HiERE xR EME  BANEHERRZERFE 5L aFEER
RMBZEBERRAEY #HPEAFHULETHESFRARME @&
AN B3 % KE 31 B%%&K&ﬁﬁzfﬁswrﬁﬁé~
LUREARAE RIFBCTRHL YR FTHEHER LB EEME
NRMFEAEEAANEE FEMRZIEVBEBERE  EHE T
NAREETRAK - Nk EALEEFABEL2H4FTLURELEZ BF
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ZARELBERFABAEMN ) ENFRGFARIA AR LTI LB

ERAFIE R X EIL A B -
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R iEH (05gkeg) REUBRRMBAHREERFFAREARSEZIHA

48 %) OREE AEHRGEM ()
(g/kg)
EFa > 300
S O 17.2+ 0.3
RFEEHENEARSA
e e o 0.1 16.5+ 0.2
WY RRHE
0.5 183.64 9.6%**
g 0.1 18.3+ 2.3
SFRR 5
0.5 47.8+ 4.0%*
. + . %
I 0.1 78.6+ 5.1
0.5 184.74 17.8%%%
0.1 22.8+ 6.2
R ML A
05 260.1 26.9%%%*
0.1 6.8+ 4.2%
Kot S AL 36.8%
0.5 142.5+ 13.5%%%

All data are described as Mean +S.E., N=8, ** P<(.01, *** P<(.001

PR *4-

compared with £ B & &k 4a.
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A -#AEBEFH (05 gkg) WREFNBEBLZ2ENAHETARR
streptozotocin 35 3 ¥ fk ok R B #H L2 P&
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3
ﬁ?;

BHEAR

#E Fk ok 48
EFa E¥a
APy 4 ey XAl
by IR 0.3+3.1 231.7+42.2% 242.8+37.5" 14.0+3.7
AP BRI 7082.6% 224.3+58.9 247.1+46.9 30.0+4.9*
[ g8 4.5+4.9 257.2+39.6 241.6+47.7 21.243.7
F IO 62435 197.0+34.8 178.2452.6 28.144.3*%

ek E A -7.745.6% 125.4+31.4* 138.7+28.7* 32.0%5.6*

fota b AL -2.542.2% 118.2+29.6*% 132.5+33.9* 27.0+5.4*

All data are described as Mean +S.E., N=8, * P<0.05 compared with £ #41. #
P<0.05, compared with iE % 4.
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