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Mz o B8 AL E (26)
B = -#marH (05gkg) B RBBHEFTARORE HEAAL
2 Insulin 44L& & (27)
W SRR RSB B H B (0.5gkg) ¥ streptozotocin (65
mg/kg * iv.) BEBAR AR EBATH L b BHLLE
(28)
BA-FEarig oRREHEEHB (0.5gkeg) ¥ streptozotocin (65
mg/kg > i.v.) BEBEE R UR G H B M2 insulin 4L %
% (29)
ANoHEg-HRgoRGEMEHE (0.5g/keg) H streptozotocin
(65mg/kg > iv.) FHEMER A OIRH BT o2 1L
HE (30)
-~ — B o RS R B (0.5¢/ke) ¥ streptozotocin
(65 meg/kg > Lv.) H4EEAB A O AR A B #8442 insulin 8
L (31)
AN EFE (05gkeg) BB RBEHAAETHBDHEYT REZ
#HE (32)
U~ HEATE 4 O AR R B 3R B (0.5g/keg) # streptozotocin (65
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AR 3B 75 AN streptozotocin 3448 fom — B AR O RBBEIR - B o
WA B EHRE R Z B R R R RE  E P RN E A
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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-1-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-1-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-lI prescriptions, Learning and memory, inhibitory avoidance

response, Active avoidance response
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ROV QCUETENEFIL  BEFATLERIR | L5 5 FEA—
R L MASMAET G > HANRE TAFPEREUAELYE . SRt
HEEEZZBERIEMBEAS R LB IENREAE Bt s
BREE 2 FhEiEnF AREELE SRAE HF20AFF I A
BORMLE  BSATEIACHEFHLEMAE OEFHIEZIRE
# % » % ! Alzheimer’s disease « Hungiton’s disease - Parkinson’s disease &
Whm--EEF D CRZBRERFRENNXSEIL - 835 " B ER - &
é‘]*#%'!)c?ﬁﬂ‘k B GE Y i— ¥k glycated protein’' ™ » ﬁ,)&iﬁi—?—j’
BHZZAMBREEMN BREAKEEYE - 2 EAMEN B
SEMTRR O BAREFZHHBABEYT  SERHA J’B%“{b&ﬁ.%ééih
Hpo o LA REEARSL BB ERBEZRLY ﬁ&ﬁ%i%miiﬁ
50T 4B T streptozotocin T i MR LB N RS TR gL R L"
o B LR R T AR B 4E A B & insulin AT £ o

FREBRIERLSBREHBHRL  MLFRBETIBLEMNLER
o BmBEARBELRHERRBRNMMEFEHER - 5 THME
Z %5 HE 38 3% B > A 3R 7T 4~ A% nootropics ~ vasodilators & metabolic enhancers -
psychostimulants - cholinergic agents ~ biogenic amines drugs & neuropeptides
25" L4ZME  REBEM BB ZHEELTRRER > TRES

BEY Lz Mk B glucose E A Mo o BN R BEIRA I o0 B

ﬁwmwm SRt EALAS NP E 2 Y fe AP i R
B L 0 AR5 1 glucose frid i@ A% o B E AR > O 4E A P9 i BB IR L3S Ao 0 3Y
fo B P AL B 45 R oA 848 ¥ 45§ 4 m 4o hippocampus & 2 acetylcholine » 75
e ta'" CABRRHHMEL  HERBARE ELXTRY
445 F streptozotocin 7T i& RGN R L VHERGZIRR G55 o B/ gl
WL RRBEFEREZENAENZMBIE
ERBEEIE  FOaEbRALFLRE Btk a6 adrdlfl
cycloheximide » anisomycin * puromycin 3 AR EEHEF 2R L
cycloheximide ¥ % 4& &y FALEF mRNA Z #8455 T 4| 0% 2 H B HE 6 A °
ik R E B 2 'Y B A KA cycloheximide & 218 ¥ B 1 a#
Z AR MAS el EEgy iR L 0 2R84 T streptozotocin




THEXRRAEL GO ETRAARREEN R L TRERBRIALY
LI

PRLr FEEHEATEE, C THELARA TAERE A
FRAEZRAEY  TUAFTES BEHLRREBRERE B ZERE
AR Y o WA H R L AR B PSP O Bl e e
AP EATZ BT R B R AR B T B AH et BT
HWEBRT BRI ACA Y RAET R BNk g A (88F AT T 24
ZEBRHE)HTUEEFTASR S 28 YinlEs; AEEM
T34 TG st Ak AL E Mg rE A 720 - Bk > KRR Ly B
AT ERIE > B E R Y R RIFEHHIEH KA BcycloheximideAf
%A 2 e M RE 2 TA Y 3,04 B 1E B R ¥ streptozotocinif 45 5 o 45 B P
HEE R REHRER - LR R#AT Ll 7 BKERGHE
H KR Astreptozotocinif 48 & 4 & & HEA XM - 2 HF AT K £ R RBK
P glucose & insuling J§ 2 41 -
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A F B8 1% A Sprague-Dawleyz t K & (8 £4200~250g) » %
A ERGEE RE 423 170 BRiEHIR12- 085 12 wF i (08:00
B~ 20:008 88 ) R EAKR T RA

= BREH
ARmAASEHE AR Z AR EHN AP T ¢
1L FRZAH (BBEH)
% & | 5845 F Astragalus membranaceus (FISCH.) BGE #5%
BRAR -
% 1 B ho#HE % A % Panax ginseng C.A. MEYER#) 3032 4R -
& ik HHHY G R Atractylodes macrocephala KOIDZ. &) 312 4%

>

s

_-ﬁz:"_ o

& 8 YOV & B Angelica sinensis (OLIV.) DIELS.#) #5838
AR -

H# ¥ g% ¥ Glycyrrhiza ulensis FISCHER et De. 89 303 AR &
ME

R A& Z R FAMAME Citrus reticulata BLANCO. A3 R K °
FhoC R B HES A Z B R Cimicifuga heracleifolia KOM. &) 8¢5
RE -
30 4 AL 5k 48 Bupleurum chinense DC. 8 3¢ 1R AR o
FAET AR RHYE D EHRA AR EW=1516:10°
6:10:6:3:3
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a K HHHE G KAtractylodes macrocephala KOIDZ. 54 ¥ 18

o

by

® % | LM EE Astragalus membranaceus (FISCH.) BGE #4 &

BEAR o

KA S ILE A K % B Poria cocos (SCHW.) WOLF. ¢4 #£9%
¥ o

AR & & T P Y B Ik Euphoria longan (Lour.) STEUD. #) 5% A&
AR -

B 1= ¢ B R M8 B Zizyphus spinosis Huth $59% &2 $h 46 F- o

AN BB e fHHE 4 A% Panax ginseng C.A. MEYER &4 3512 4% o

K F  HHMEY R KFSauaaurea lappa CLARKE 8 85 4% 48

B F G FE A 2 Glycyrrhiza ulensis FISCHER et De.#) 855248 &
RE o

& B A E A § R Angelica sinensis (OLIV.) DIELS. 44 35052 3%
AR e

B A AP e ¥R S Polygala tenuifolia WILLD. &5 3433 4% -
ailt i RwE A RRA A AL RE I 4HYE &5
%#E=3:5:4:3:15:3:2:2:3:2

KRE#HSHT (FAHE)

A & B oM A % Panax ginseng C.A. MEYER &) $£ 5 4% -
4 M D T A S A L F Rehmannia glutinosa ( GAERTN. ) LIBOSCH.
6 44 R AR < |
X 2R EFHE M K 4 Schrophularia ningpoensis HEMSL. #) 82 5% 48 o
P4 D H S FHA S 1 ¥ Ophiopogon japonicus ( THUNB.) KER-
GAW. 89 JLIR AR
R P58 6 #4140 X FI & Astragalus cochinchinensis{ LOUR. )MERR.
) 30 BRI AR o

4



% 5 BOUH Y E B Angelica sinensis (OLIV.) DIELS.th &% 3%
R o

B 2= R EH 8 R Zizyphus spinosis Hub #.3% R F -

A -F4= 2 H 4Rl 48 Biota orientalis ENDL. ) 3L 5% 5% R 3E-F -

F % B EHE 0 FF 4 Salvia miotiorrhiza Bge. 8 $. % 4% -

E a

#o%5 T 3LEA R 8 Poria cocos (SCHW.) WOLF.69 351 &
¥ e

R OE B EMAEY e E R E Polygala tenuifolia WILLD. 89 #5548 -

Bk F 1 K #HAE 4D b Zvk T Schizandra chinensis BAILL. 64 84 5% 5 5

xE -

& A SRR M AR Platycodon grandiflorum (JACQ.) A. DC.#
FLIRAR -

AW BHXIRAIEH AT AT MRS AL IS

T4 AEERE O HE=R2:2:2:2:2:121111010

{ s

P

ARiF o (REEER)
kb Z L F A W Rehmannia glutinosa ( GAERTN. ) LIBOSCH.
&) FLIR AR -
# B RIEFM M IE G Alisma orientalis (SAM.) JUZEP. 89 $L 183 & ©
¥ ?i%%%ﬁﬁ@r”PmmwmuxHW)Wmfm&%@ﬁo

LY LR RS A MWL R % Cornus officinalis SIEB. et ZUCC.
M) BLEE R AR o
L L B IEH S SR A MM 2 i Dioscorea opposita THUNB. &9 3215 1%

B KRB S E AW Paeonia suffruticosa ANDR. #1315 #&
K
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¥ M R R EMPhel lodendron amurenset it & -
i FEECRE CLRE LB AL R FE=813:3:
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EFRI*E
1. &afEE RE

ARBRAER " #HH@es P (passiveavoidance) R BRI T H F |

( Muromachi Kikai Co. Ltd. Japan) » st & /r s @ 2R 47 © ¥ 245 (Shuttle

Box) & —@PRMPATIREAMBE AN F (48x 20x 30cm) 895 F R
Hir#lE (MCU-101 Controller » Muromachi Kikai Co. Ltd. Japan) : £
TREAREL NWHEARN-_E2HAS—FLEFE-20WZ LB 8
HMEARN_FEESHAE_F » PUFIRKIEH®H N THIEY > 28X
RENAE > BRI MAR L REANETEL  BUATEH -

#HWE QTR - FHEBZKRE > EAAE - BEFHEARN
Pg - ﬁkr&\.i'%/\ﬂ%f'fﬁ BB R P B BE AN R AR @ A E R (1 mA o 2sec)
AHERMBESY  AHEETREXE > FOHELEE -

WH RS TR A RIRE24NE - BRALIANE - B
By I FBL R PY 328k A R A A £ 2% 9 95 14 ( step-through latency * STL )
EMAETZHGEM AMNSH4E (3008) B RMBEARZEYLBED
E A0,

2. BRI HED SR EFTARM OB E Y REEHRDE

AR M - AR B AIKAERY (0.5 gkg) BRMBAER2EE - E
%604 4TI

BTHZ P TR EHA Rk (FEZ21) o A
ARARTZ HFEMN mEHE AL T Tl B4 LY wERgHE - @
% G ¥ 88 W A 4 Fsaline - 545 3218 ¥ B 1% 8¢ * scopolamine (1 mg/kg » i.p.)
IR AT30 40 1Y



3. %4 32 B K B A $ streptozotocin HF H a4 e L DR ER
Bz

A & & KAstreptozotocin (60 mg/kg » i.v.) R IE3BE AFHH L b tE
BT AWRE > ERTBERGEFR/EY -

by - AmEB KR (05 gkg) ERBAEL RIE—h 8
7% 60442 i 1T streptozotocinih 4 & 4%

AR BB KR (0.5 g/lkg) Hstreptozotocinif B 5 f g3
Wik - BRLERBEL I RE - REEKROSEEEITIR

WATR (Fik=21)  CHARERATZFYHENL - nE¥Ra
# Fstreptozotocin (60 mg/kg @ iv.) - W % & ¥ 82 48 B| 4 Fsaline -

4. 2 HERLFTRE

AEHREAZETHRESLE #HH Y 6232 Y (passive and active
avoidance ) R B B & ¥ & , [ Automatic Reflex Conditioner 7530
(PACS-30 » Passive/avoidance computerized system Columbus) ) -

A RBAENALEEBRIOF 4% EH 20K BRALEH I
Fr48 0 T (0.8 mA) 38 > BRIERME 158 - BEJKROIR » -t
REREARNE - ERANBALRAMTRARRANPREMAET —F 85
@& (avoidance) 74 ' MFAAN TR EREBAREIT—F > BIHEE
Het (escape) 174 - BE LR ARBFRR A L@ REREBR
R B o

A B & MAstreptozotocin (60 mg/kg 0 iv.) R IB3E L LA A & bl -
BT B LRTREREHFEY

Iy im AR AR KR (05 gke) EHEAL B2 Kk — Kb
1% 60 %) 4% i# fT streptozotocinis 245 & s 4%



i da A B E KHEAY (0.5 g/lkg) Fhstreptozotocindf 5 & 4 483
B LREERBRLIRE —REBKOON S EATIR

S.HER (RAZA) KARMHEFARAS B AT SR
X%

Falbrn - #u Bk (05 gkg) BRHBABLEZ FE —RL®
1% 60 4 4% it T streptozotocindf 45 & s #k

S AR R BB (0.5 gikg) #streptozotocindE 45 5 e 43
B BHLERBRLBRE - RABBLONEEBITHER

RE(EFRBASaBBEINSHES LB CHBEERAEE
NG ALER  CHBRER B - B RS ERB% RSB ERLE
6044818 » TRRE T2 gkegH B4 > EHMN30-6090 1204484 SR fa
B AR EREESE LR EREE  RHRERLE . HEE
w1 AR F) ko

6.4 M (A M) KEBRGHEFAERS ot & 2 Falucose
Ainsuling & 2 3%

A A BKERY (05 ghkg) @RALEZ B —RO%
1% 60 7-4% it 4T streptozotocin 3 45 & fo #%

M AR R BB (0.5 glkg) Hstreptozotocindh A & fn #E3

B ERLERBHEIRE — REELONEEITI R
TRER S bE R & oS TH# & & AR - RAaTE (Fik
3)~%kmﬁAﬁ%ﬁ¢séiﬁkm&%ﬁﬁﬁﬁA%E%’@u%
i (2.0mA > 2sec)  FERBESH  BFEREEIFALAGSHER -
1054818 - K B ulethylether iR 1% - BRI £2.0mli% - B ik B

10



R2ERFEF AP —EREAURMEREEALSFE » v Aheparin (50
[U/tube ) + #% B 30minig » AAEEH# P 8.2 (3000rpm * 10 min - 4C) »

25l do 3 0 W o BB Wik A7 4E (YSIModel 23A + Glucose Analyser -

USA) MR EFRARG ot R asEsE 5~ EREARRL o i+
insulin4 & + Az Aheparin ( 30 [U/tube ) R aprotinine ( 500 KIU/ml) - insulin
Z B R R insulin 48 & » HRIAK R £ 2 9o

7. 43t 4 4
AR HMEH OB LY REAIFZ EIE 0 15 L non-parametric methods
( Mann-Whiteny U-test) - & %8 fd] BAKruskal-Wallis non-parametric one way
analysis * 3t E M A Z B 283 M > A PAEDNNOOSATE » Bl A
FitB L - BT HAS Y AH 2 08 Rinsulinik BB E A2 #
3% ° 34 2L one-way ANOVA analysis i 4T 43t » 3t LAScheff’s test 444 H ] £
B2 BREM > FLPENROOSUTH  MRAFELFTEA -

11



3~ &R
— B B R

4 35 B 7 B LOKEAT M IR Z AR E 5 5] B ki w4 13.5% ~ koda b
TR 5% T BRAS 23.6% hok RS 168% R EH S 1202%-

I HERKRBRME RMFRETARKRSHQBELERBEERY YT 2

R
ki

4o & — P 5+ » scopolamine# 3|4k BT30 54845 F - "’T*{E#ﬁk BN 818
SBRAETZTEER] . EHARFTEMN0) - 0S5 gkei@ G O RBEHE > 7T
EARMNHH OREA T2 HEIER - AP lXkbF A - RETMHOAA
PR %aﬁixi%ﬁxﬁ °

ZoMERAKERYHEFAR I HABREFT 2L PE

BB AT GBI F NS gkl B 0B HIEE o A% e
B THEMmARZ@RRAEIER AR ZRBRE ) EPURN%RFALR
MY RATZHREAE -

v~ A 3 B KM B $streptozotocindF A AR A X SRS Y AR
2z B8
FRRGE S streptozotocm»?ﬁ 2~438 ¢ 7] 3 fo K wuzz.’%i_ CBRKE R R

s BB E G - BT o & fA%streptozotocm*%%H&ﬁaﬁ (3:8) =
xm»%m%@@&@%%ﬁﬁﬁbﬁﬁzmwiaﬁ i A E B 32 i8R
B ERERAERELAYERS - Bt AFERUEHBEE Y REF
& F &l ¥ sueptozotocin#FE 5 M A A R E St R B3 Fix e h Eat
Z MR EHER -

12



Yo 8 LATSR 0 # Fstreptozotocinf ML A (33) K& TR A
BRA X Q@BBFLERBRBEZ BV R BBREZHN v - THIEBES B
(0.5 g/lkg) #tstreptozotocinsf 4 ¥ Sk ATiE 88 U AR M 4 » S streptozotocin
HA R RARE TR e K B 2B QIR L@@ R B2 o R B

BREZBR D -EFUANRE T AT RRFZHRBME @ AT
A g B H B (0.5 g/kg) Wstreptozotocinig ¥ Fkm —BEE L 0 R HA
%  fistreptozotociniSF¥E Sk mAB e MU HSEM A K B A L HH@ R L
BERBLIE R BB REZED - ETUANREFTRLRM T RGN
Rtk -

AEAKMBRGBEMFHETRAROBEMTHZIBE
B —RBZHT 0 TAZESIBA0S gkgiE B o RBAL 0 A%
WEATEARXEEDRLTHABEBLNEIN £ nBERE BH N
msulin 45k °

<~ #h 2 B KA B ¥ streptozotocindh B ME Sk R BB BB AT L2 B

wE R E B G SR BN0S g/kgﬁ"streptozotocm’%%&‘a‘%ﬁc}%
AT 4 O BRI 14 0 SIstreptozotocindh H M8 Ak % 48 £ 0 Mok AT R
ABAECIRS T H EMHE0ZE1200 482 o B8R 33w Hinsulinz 53 -
4o B 55 R Bl £ AT 0 F AR A A BI0.5 glkegFstreptozotocindh A5 48 s — B
%1% 45 0 R R 14 - Histreptozotocindh 448 Sk B A8 B 0 ME SR 3 AL T MK
RBRAE O BRET 5 HAE490E 1205 48 2 & B8R Z 3 58 Ao Hinsulinz 535 -

£ BRI EE A KA B A 1% R Hsueptozotocind 4 A
AT 14 o 88 B insulin AL 2 B 4

ok A S EMN0S gkt E O BRHRES  HIETARA LG

13



AL RRFARR MR ATERELENRZ 0 BERE T
BRFAUTH AL LB AT 2 mBERIE - Streptozotocinés 4 338 4% T °A 85
& KBz B3R L 8448 35 58 4 B 0.5 glkgHstreptozotocin 35 45 % £k 5
AT 4R O AR R A f£: M ook 3 LR KoM 3 R [ ARstreptozotocin g B 2
o BEREA SRR ™G R BIRN0.S gkeHtstreptozotocind # 48 Sk —
BHEHE O RBESL TRk 5 AR fudb b A 7T B {Rstreptozotocin
FHr mBEREFZRL -

WA BN0S gkgR B U RAHBE - HESTARLEATR L mBEY
b ANk F A~ fudb i AR T 5 053 ST A BRI Ao 3l 4R 1A 2 s B R
B o

14



o~ Hw

PRLy FEEH XA TRE, > THRE, R "TAAemE | EE
ERIFEZAEY  FREATES BRABORREELEALEHFBZEH %
R4 e MASHER A TML RS EREH T EH B A 0B EH

ATy BRABAHIBHETEASY HhoEy B mms®

DR EFER IR CAYRH TR Bk R A (BB EE BT P 2
BABEMUE) HITREEFARREhmasz SR el 52
FERRE T ot vk A G atEh A0 o Bt KT R4 Ll H#
BEad B EE K8 R streptozotocin F ks AT #H BB EH g S
VAR5 R A8 73R4S -

Wk MEMARMN 005 ghg BHEOMAHBE > HAEMBREN
Bl (0.8 mA ~1sec) THEHEERMBZIEIEFRD + A $H scopolamine 3
BABRDEMHE (lmA-~2sec) THHOHBREL T HMEERZER T
AUBEZR - AP UARBEL  REBCARBT BAFTZHER
e mHhEHR@LERAET  HMBEBRY BN 0S5 kg BHEORBHEE -
T AKX BAVRBARN @Bk Bl LR Kb R
ANRME R T B A RRE - Bk B RBRAME T A4
IR T Py e e S-S R ey e T % S ORE L r
BBEFEEMEEEARNRSELHOBRETRABZBELSN BT
& scopolamine #H 2 2 EIFEG AP U NG ETARM T EAFTZIH
Finft-am iz AWAZCEEBAUFEERYT KF-L7HE
BABHN LY R Y BRSHEEETRIERASE  BANE
HEEZBERF BHLABERAAMRZETEREEY  HPER
HATH R R RS 2R i ANTES B RE > S5 A F BRIUK
BmziEss g hE 2R EAFEEY RIHCARHE T RF
Bar kB ERAED Mk E AL EEANEE  FEMBZRE
FTEAAE  2HLUENREEREHR -



R H¥HE 8 8E Bl 4L streptozotocin FHE MK AN KRS B £ Eia
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E— BB (0S5gkg) EBURBBHEEETHRIRABAREEZHA

# %) iR BAESAGLENE ()
(g/kg)
EFm > 300
REEdha 17.2¢ 0.3
FREMBMAYS
0.1 16.5+ 0.2
?ﬁ ‘:P ﬁ -?:Lfﬁ
0.5 183.6+ 9.6%%*
- 0.1 18.3+ 2.3
SF AR 5
0.5 47.8+ 4.0%*
N 0. 8.6 5.1%%
RIS ! 7
0.5 184.7+ 17.8%**
N 0.1 22.8+ 6.2
7 = 0.5 260.14 26.9%**
0.1 36.8+ 4.2%
ko M AL
0.5 142.54+ 13.5%%x

All data are described as Mean S.E., N=8, ** P<0.01, *** P<0.001
compared with R K & &} 4.
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R~ MBBAH (05 ghkg) N BNAHESLENAHETRKEAR
streptozotocin FHEE A K A B #it2 $E

4 B AT 14 T
b A
L% o :1
Ay 4 pe P
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All data are described as Mean +S.E., N=8, * P<0.05 compared with ¥ #la. #
P<0.05, compared with & % 4.
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