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LWW
Rehmannia glutinosa Libosch.
Alisma orientdis ( Sam )
Juzep. Poria cocos ( Schw.) Walf
Cornus officinalis Sieb. et
Zucc. Dioscorea opposita
Thunb. Paeonia suffruticosa Andr.
=8 3 3 4 4 3
PCT

Astragalus membrancdus Bunge
Panax ginseng C.A. Meyer
Atractylodes macrocephala Koidzumi
Glycyrrhiza uraensis Fisher et DC.
Angedlica sinensis Didls
Poncirus trifoliata Raf.
Cimifuga dahurica Maxim

Bupleurum chinense De Candolle



10 6

Juzep.

Zucc.

Thunb.

=15 6 10 6
3 3
JPW

Rehmannia glutinosa Libosch.
Alisma orientdis ( Sam )
Poria cocos ( Schw.) Wolf
Cornus officinalis Sieb. et
Dioscorea opposita
Paeonia suffruticosa Andr.

Phellodeneron amurense Ruprecht

=8 3 3 4 4 3 3 3
GPT
Atractylodes macrocephala K oidzumi
Astragalus membrancdus Bunge
Poria cocos ( Schw.) Woalf
Euphorialongan  Lour. Steud
Zizyphus sativa Schneid
Panax ginseng C.A. Meyer
Saussurea lappa Clarke
Glycyrrhizauraensis Fisher et DC.
Angdica snensis Didls

Polygalatenuifolia Wild



=3 54 353 2 2 3 2

4.8
kg 2.95 kg 4.65 kg 2.5Kkg
10 10-20
6499 6969 6739 4979 13.52 235 14.47
19.88 RO
streptozotocin STZ Aldrich Chem.Co. 0.9
sdine glucose  ortho-phosphoric acid  triethlamine

4-hydro-3-methoxymanddlic acid VMA norepinephrine  NE
dopamine DA  dehydroxyphenylacetic acid DOPAC  serotonin
5HT  5-hydroxyindoleacetic acid 5-HIAA MERCK
sodium  1-octanesulfonate TOKYO KASElI CO. LTD
ethylenedinitrilotetraacetic acid disodium sall 2-hydrate

FERAK  acetonitrile BDP



Sprague-Dawley 250-280

(08:.00 20:00 )

1. 160 cm 50 cm 15 mm

11 cm 22 cm

1cm 23+1
125 A B C
A B C fig. 1
Fig. 1
C




Columbus  Instruments'
VIDEOMEX-V video tracking Video Camera Video monitor
COLUMBUS INSTRUMENTS INTERNATIONAL

CORPORATION
Columbus Instruments' Water Maze Program.
2HPLC High performance liquid chromatography
HPLC PM80 Bioanaytic system Inc. Electrochemical

Detectors LC-4C Bioanaytic system Inc.
Bioanaytic system MF-6026 Data module M 746

Waters



STZ 24
iv. STZ 65mgkg

Standard Oral Glucose

Tolerance Test

1 gkg Glucose 2 g/kg
O mn 60mn 90 mn 120 min
Glucose plasma glucose levels
127 128

plasmainsulin levels

STZ

2 gkg
Omn 60mn 90 min 120 min

STZ streptozotocin 65 mg/lkg STZ

1 dkg

streptozotocin 65 mg/lkg STZ



2 gkg 0mn 60min 9O min 120 min

streptozotocin - 65 mg/lkg STZ
1 g/kg

2 g/kg
Omn 60mn 90 min 120 min

STZ

LA
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Morris Water Maze 129 130

B
4 2 2
30 30
2
30 30
3
2-4
60
reference memory
1 cm 4 non-spatia
memory
lcm 120
reacquisition

2-4
120
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Monoamine

monoamine

hippocampus cortex

cortex 0.75 ml 0.1M phosphate buffer ph 5
14000 rpm 30 min 15 ml
hippocampus 1 ml 0.1M phosphate buffer ph 5 14000
rpm 30 min 1ml hippocampus  cortex 50
bl 0.22u filter UltraaMC Centrifuga Filter units
14000 rpm 4 min HPLC
HPLC 0.6 ml/min
H,O 950ml acetonitrile  30ml  trithlamine 4.4 ml
ortho-phosphoricacid 2.8 ml  ethylenedinitrilotetraacetic acid
disodium sail 2-hydrate 100 mg sodium 1-octanesulfonate 450 mg
1000 ml 022 py filter
ECD electrochemical dector 0.05V

0.75V 10 nA



analysis

measures anaysis of variance

Test

0.05

data  oneway ANOVA
P 0.05

data one -way repeated

Dunnet's test P

Independent-Sample T
P 0.05



Standard Oral Glucose

Tolerance Test
Fg2 Fg3 Fg4 Fg5
LWW PCT
insulin JPW
GPT 30
p 0.001 insulin
streptozotocin @ STZ
STZ
Fig.6 Fg7 Fig8 Fg9 LWW
GPT insulin STZ
PCT 30
60 STZ p 0.05 insulin
STZ p 0.05 W
STZ insulin
60 90 STZ P

0001 p 0.05



STz

Fig.6 Fg.7 Fg8 Fig.9 LWW
PCT JPW GPT
STZ p 0.001 insulin
LWW 90 120
insulin STZ p 0001 p 0.05
PCT 60 insulin STZ
p 0.001 JPW 60
90 Insulin STZ p 0001 p 005
GPT insulin STZ

Fig2 Fg3 Fg4 Fg5 Fg6 Fg7 Fg8 Fg9

STZ
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Fig. 2. Plasmaglucose mg/dl andinsulin ng/ml levels of LWW and
in standard oral glucose tolerance test.
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Fig. 3. Plasmaglucose mg/dl andinsulin ng/ml levels of PCT andin
standard oral glucose tolerance test.
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Fig. 4. Plasmaglucose mg/dl andinsulin ng/ml levels of PCT andin
standard oral glucose tolerance test. **P  0.01 , compared with control
levelsin blood glucose.
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Fig. 5. Plasmaglucose mg/dl andinsulin ng/ml leves of GPT andin
standard oral glucose tolerance test. ***P  0.01 , compared with control
levelsin blood glucose.
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—v— LWW(Glu)-prevent
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—v— LWW(insulin)-prevent
—0— LWW(inaulin)-cure

Fig. 6. Preventive and therapeutic effects of LWW on plasma glucose
(mg/dl) and induin (ng/ml) levels in glucose tolence test in STZ induced
diabetesrats. ***P  0.001, compared with STZ levels in blood glucose.

#P 0.05, #P 0.01, compared with STZ levelsin insulin levds.
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Fig. 7. Preventive and therapeutic effects of PCT on plasma glucose
(mg/dl) and induin (ng/ml) levels in glucose tolence test in STZ induced
diabetesrats. ***P  0.001, compared with STZ levels in blood glucose.

#P  0.05, ##P 0.01, compared with STZ levelsin insulin levels.
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Fig. 8 Preventive and therapeutic effects of JPW on plasma glucose
(mg/dl) and indluin (ng/ml) levels in glucose tolence test in STZ induced
diabetesrats. ***P  0.001, compared with STZ levels in blood glucose.
#P 0.05, #P 0.01, compared with STZ levelsin insulin levds.
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Fig. 9. Preventive and therapeutic effects of GPT on plasma glucose
(mg/dl) and induin (ng/ml) levels in glucose tolence test in STZ induced
diabetesrats. *** P 0.001, compared with STZ levelsin blood glucose.



water maze

streptozotocin - STZ

STZ 65mgkg 3
Fig.10 LWW STZ
PCT STZ
Fig.11 PW
STZ
Fig.12 GPT STZ

Fig.13



(A) Time to hidden platform

—e— CONTROL
120 ¢ —o— STZ

—0— LWW-PREVENT
—&— LWW-CURE

90 r

60

30

(B) Length to hidden platform

2000 r

1000

Length (cm)

500

Fig. 10. Effects of LWW on total swimming time and path length of STZ
induced diabetes rats on the hidden platform of water maze. LWW
-prevent group Administrated LWW two weeks before induced diabetes.

LWW -cure group Administrated LWW one week after induced diabetes.
STZ group induced diabetes by streptozotocin = STZ  aone. Control
group normd rats. *P 0.05 compared with STZ group.



(A) Time to hidden platform

—e— CONTROL
120 ¢ —o— STZ

—o— PCT-PREVENT
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2000 r
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500

Fig. 11. Effects of PCT on total swimming time and path length of STZ
induced diabetes rats on the hidden platform of water maze.PCT -prevent
group Administrated PCT two weeks before induced diabetes. PCT -cure
group Administrated PCT one week after induced diabetes. STZ group
induced diabetes by streptozotocin - STZ  aone. Control group normal
rats. *P  0.05 compared with STZ group.



(A) Time to hidden platform

—e— CONTROL
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Fig. 12. Effects of JPW on total swimming time and path length of STZ
induced diabetes rats on the hidden platform of water maze. JPW -prevent
group Administrated JPW two weeks before induced diabetes. JPW -cure

group Administrated JPW one week after induced diabetes. STZ group
induced diabetes by streptozotocin - STZ  aone. Control group normal
rats. *P  0.05 compared with STZ group.



(A) Time to hidden platform

—e— CONTROL
—o— STZ

—0— GPT-PREVENT
—a&— GPT-CURE

120

90 r

60

Time (sec)

30
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Fig. 13. Effects of GPT on total swimming time and path length of STZ
induced diabetes rats on the hidden platform of water maze. GPT -prevent
group Administrated GPT two weeks before induced diabetes. GPT -cure

group Administrated GPT one week after induced diabetes. STZ group
induced diabetes by streptozotocin - STZ  aone. Control group normal
rats. *P  0.05 compared with STZ group.



STZ

STZ 65 mgkg

Fig.14 LWW
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Fig. 14. Total swimming time and path length of control, STZ and LWW
prevent and cure groups which swum through the target ring in the
third day. Control group norma rats. LWW -prevent group
Administrated LWW two weeks before induced diabetes. LWW -cure
group Administrated LWW one week after induced diabetes. STZ
group induced diabetes by streptozotocin STZ done. *P 0.05,
compared with control. #P  0.05, ##P 0.01, compared with STZ.
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Fig. 15. Total swimming time and path length of control, STZ and PCT

prevent and cure groups which swum through the target ring in the
third day. Control group normal rats. PCT-prevent group Administrated
PCT two weeks before induced diabetes. PCT -cure group Administrated
PCT one week after induced diabetes. STZ group induced diabetes by
streptozotocin @ STZ done. *P  0.05, **P 0.01, compared with
control. #P  0.05, ##P 0.01, compared with STZ.
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Fig. 16. Tota swimming time and path length of control, STZ and JPW

prevent and cure groups which swum through the target ring in the
third day. Control group normal rats. JPW -prevent group Administrated
JPW two weeks before induced diabetes. JPW -cure group Administrated
JPW one week after induced diabetes. STZ group induced diabetes by
streptozotocin @ STZ adone. *P  0.05, **P 0.01, compared with
control. #P  0.05, compared with STZ.
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Fig. 17. Total swimming time and path length of control, STZ and GPT

prevent and cure groups which swum through the target ring in the
third day. Control group normal rats. GPT-prevent group Administrated
GPT two weeks before induced diabetes. GPT-cure group  Administrated
GPT one week after induced diabetes. STZ group induced diabetes by
streptozotocin - STZ  done. *P 0.05, **P  0.01, compared with
control. #P  0.05, compared with STZ.
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STZ 65 ngkg
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Fig.18. Swimming time and path length of control, STZ and LWW

prevent and cure groups that swum to the hidden platform during
reacquisition and retrieval of water maze. Control group normal rats.
LWW -prevent group Administrated LWW two weeks before induced
diabetes. LWW -cure group Administrated LWW one week after induced
diabetes. STZ group induced diabetes by streptozotocin STZ  done.
*P  0.05, compared with control. #° 0.05, #P  0.01, compared with

STZ.
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Fig.19. Swimming time and path length of control, STZ and PCT prevent
and cure groups that swum to the hidden platform during reacquisition
and retrieval of water maze. Control group normal rats. PCT -prevent
group Administrated PCT two weeks before induced diabetes. PCT -cure
group administrated PCT one week after induced diabetes. STZ group
induced diabetes by streptozotocin @ STZ aone. *P 0.05, compared
with control. #P  0.05, #P 0.01, compared with STZ.
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Fig.20. Swimming time and path length of control, STZ and JPW

prevent and cure groups that swum to the hidden platform during
reacquisition and retrieval of water maze. Control group normal rats.
JPW -prevent group Administrated JPW two weeks before induced
diabetes. JPW -cure group administrated JPW one week after induced
diabetes. STZ group induced diabetes by streptozotocin STZ  done.
*P  0.05, compared with control. #° 0.05, #P  0.01, compared with
STZ.
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Fig.2l. Swimming time and path length of control, STZ and GPT

prevent and cure groups that swum to the hidden platform during
reacquisition and retrieval of water maze. Control group normal rats.
GPT -prevent group Administrated GPT two weeks before induced
diabetes. GPT -cure group administrated GPT one week after induced
diabetes. STZ group induced diabetes by streptozotocin STZ  done.
*P  0.05, compared with control. #° 0.05, #P  0.01, compared with
STZ.
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(A) Timeto visible platform (B) Length to visible platform
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Fig. 22. Time and distance of control STZ LWW prevent and cure
groups which swum to the visible platform, and their swimming speed.
control group normd rats. LWW-prevent group  Administrated LWW
two weeks before induced diabetes. LWW -cure group Administrated
LWW one week after induced diabetes. STZ group induced diabetes by
streptozotocin  STZ done.
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Fig. 23. Time and distance of control STZ PCT prevent and cure
groups which svum to the visible platform, and their swimming speed.
control group normal rats. PCT-prevent group  Administrated PCT two
weeks before induced diabetes. PCT -cure group Administrated PCT one
week after induced diabetes. STZ group  induced diabetes by
streptozotocin - STZ aone. *P  0.05, compared with STZ levels.
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Fig. 24. Time and distance of control STZ JPW prevent and cure
groups which swum to the visible platform, and their swimming speed.
control group normal rats. JPW -prevent group Administrated JPW two
weeks before induced diabetes. JPW -cure group Administrated JPW one
week after induced diabetes. STZ group  induced diabetes by
streptozotocin  STZ done.



(A) Timeto visible platform (B) Length to visible platform

W 1800
8 13
= =
E p—
5 e} % 1200 |
B 3
Q )
Q@ e}
= D
S o o 600}
2 = _[
o i)
=
= L

0

(C) Swimming speed

ED -

—— CONTROL
2+ - ST/
GPT-Prevent
[ - =z GPT-Cure

Swimming speed (cm/sec)
8 8

=
o
T

o

Fig. 25. Time and distance of control STZ GPT prevent and cure
groups which swum to the visible platform, and their swimming speed.
control group normal rats. GPT -prevent group Administrated GPT two
weeks before induced diabetes. GPT -cure group Administrated GPT one
week after induced diabetes. STZ group  induced diabetes by
streptozotocin - STZ  alore.



Monoamine

cortex VMA NE DA DOPAC 5HT S5HIAA
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fig. 26. Concentration of monoamine VMA NE DA DOPAC 5-HT
5HIAA of LWW, STZ and control groups in cortex. control group
normal rats. LWW -cure group Administrated LWW one week after
induced diabetes. STZ group induced diabetes by streptozotocin STZ
done. *P 0.05, compared with control. #P 0.05, ##P 0.01, ###
0.001, compared with STZ.
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Fig. 27. Concentration of monoamine VMA NE DA DOPAC 5HT
5HIAA of PCT, STZ and control groups in cortex. control group
normal rats. PCT group Administrated PCT one week after induced
diabetes. STZ group induced diabetes by streptozotocin STZ  adone.
*P  0.05, compared with control. ## 0.001, compared with STZ.
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Fig. 28. Concentration of monoamine VMA NE DA DOPAC 5-HT
5HIAA of JPW, STZ and control groups in cortex. control group
normal rats. JPW -cure group Administrated JPW one week after
induced diabetes. STZ group induced diabetes by streptozotocin - STZ
done. *P 0.05, compared with control. #P 0.05, ##P 0.01, ###
0.001, compared with STZ..
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Fig. 29. Concentration of monoamine VMA NE DA DOPAC 5-HT
5HIAA of GPT, STZ and control groups in cortex. control group
normal rats. GPT -cure group Administrated JPW one week after
induced diabetes. STZ group induced diabetes by streptozotocin STZ
done. *P  0.05, compared with control. #° 0.05, ## 0.001,
compared with STZ.
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Fig. 30. Concentration of monoamine VMA NE DOPAC 5-HT

5HIAA of LWW, STZ and control groups in hippocampus. control

group normal rats. LWW -cure group Administrated JPW one week

after induced diabetes. STZ group induced diabetes by streptozotocin
STZ adone *P 0.05, compared with STZ control.
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Fig. 31. Concentration of monoamine VMA NE DOPAC 5I1AA

of PCT, STZ and control groups in hippocampus. control group normal
rats. PCT -cure group Administrated JPW one week after induced
diabetes. STZ group induced diabetes by streptozotocin STZ  done.
*P  0.05, compared with STZ control.
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Fig. 32. Concentration of monoamine VMA NE DOPAC 5-HT
5HIAA of JPW, STZ and control groups in hippocampus. control
group normal rats. JPW -cure group Administrated JPW one week after
induced diabetes. STZ group induced diabetes by streptozotocin - STZ
adone. *P  0.05, compared with control. #P 0.05, compared with STZ.
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Fig. 33. Concentration of monoamine  VMA NE DOPAC 5-HT
5-HIAA of GPT, STZ and control groups in hippocampus. control
group normal rats. GPT -cure group Administrated JPW one week after
induced diabetes. STZ group induced diabetes by streptozotocin - STZ
done. *P  0.05, compared with control. #P 0.05, ## 0.001, compared
with STZ.
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