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Abstract

Objective :
This experiment was designed to investigate the effect of the CBD hot water extract &
ultra—-fine Powder on Alzheimer’s Disease Model Induced by BA.

Method

The effects of the CBD hot water extract on expression of interleukin-1 beta(JL-18), TNF-
a mRNA and production of IL-6, TNF-a in BVZ2 microglial cell line treated by
lipopolysacchaide(LPS).

The effects of the CBD hot water extract & ultra-fine powder on (1) the behavior (2)
expression of IL-1B, tumor necrosis factor-alpha(TNF-a), (3) the infarction area of the
hippocampus in Alzheimer's diseased mice induced with BA were investigated.

Result :

The CBD hot water extract suppressed the expression of IL-18, TNF-a mRNA in BV2Z
microglia cell line treated with LPS.

The CBD hot water extract significantly suppressed the production of IL-1B, TNF-a in
BV?2 microglial cell line treated with LPS,

The CBD hot water extract & ultra-fine powder a significant inhibitory effect on the
memory deficit was shown for the mice with Alzheimer’s disease induced by BA in the
Morris water maze experiment, which measured step-through latency and distance
movement-through latency.
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The CBD hot water extract & ultra-fine powder significantly suppressed the expression of
IL-1B and TNF-a protein in the microglial cell of mice with Alzheimer’s disease induced by
BA.

The CBD hot water extract & ultra—fine powder suppressed the over-expression of AChE
activity in the serum of the mice with Alzheimer's disease induced by BA.

The CBD hot water extract & ultra-fine powder reduced infarction area of hippocampus, in
the mice with Alzheimer’'s disease induced by BA.

Conclusions

These results suggest that the CBD hot water extract & ultra-fine powder may be
effective for the prevention and treatment of Alzheimer’'s disease. Investigation into the
clinical use of the CBD hot water extract & ultra-fine powder for Alzheimer's disease is
suggested for future research.
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old] Azt KEFMLM AFFE2EL 27
AELo] in vitro AP A proinflammatory
cytokine®] A4 ¥ mRNA 2¥, in vivo 2 ¢
oA 718 7E A 53, HAM x| g &
g,z sEAE 2 RS v A=
EHE BAS A, Rt AEE A7
BisE Hholth

1. M2

D A g 717

Aok 2 cholinesterase kit, Tris - HCl, NaCl,
lipopolysaccharide { LPS ), triphenyltetrazolium
chloride ( TTC ), nonidet P - 40,
Ethyleneglycol - bis(B - aminoethyl ether ),
leupetin, nnn’n’ - tetraacetic acid { EGTA ),
phenylmethylsulfonyl fluoride ( PMSF ), DL ~
dithiothreitol ( DTT ), diethyl pyrocarbonate (
DEPC ), chloroform, rpml - 1640 #j%,
isopropanol, ethidium bromide( EtBr ),
Dulbecco’s phosphate buffered saline( D - PBS
), formaldehyde, polyacrylamide, magnesium
chloride( MgCl; )& SigmarH USA ) AEFE A
#3992, Taq. polymerase, DNase, RNase,
18] 1L Deoxynucleotide triphosphate(dNTP)+=
TakarasAt(Japan) A&E,
leukemia virus reverse transcriptase(M~-MLV
RT)¢ RNase inhibitors PromegarHUSA) A
£%, RNAzolBE Tel-TestAHUSA) #AEL,
fetal bovine serum(FBS)2 HycloneAHUSA)
AEE, 183 agaroses FMCAHUSA) A& &
AHE3819 31, B-amyloid peptide(Calbiochem,
USA), anti-mouse IgG-bead(Dynal, USA),

Moloey murine

anti-IL-189} anti-TNF-a(Pharmingen, USA),
anti-mouse Ig HRP-conjugated sceondary
Ab(1:4000, Amersham, USA)$} ECL-hybond
film(Amersham, USA) ¥ I & A|¥E2 5F
4 dFE A&

B-amyloid peptidet= CalbiochemAHUSA)
AEL, anti-mouse IgG-bead® DynalAt
(USA) A|#L, anti-CD14, anti-IL-1,
anti-TNF-a£ Pharmingen*HUSA) A& &,
anti-mouse Ig HRP-conjugated sceondary
Ab(1:4000) <} ECL-hybond
Amersham(USA)AF Al F& AHE3IAZ 437]
AlE2 53 4 dE& AH&sdh

71715 spectrophotometer( shimazue, Japan ),
A&7 A2, Korea ), Bio-freezer(
sanyo, Japan ), €%85=7|( DWT - 180T, o3,
Korea ), rotary evaporator, ( BUCHI B-480,
Switzerland ), freeze drver, ( EYELA FDU - 540,
Japan ), histidin affinity column( Invitrogen, USA
), Windows 1D main program( AAB, USA ),
stereotaxic frame( Adamec, USA ), CELLection
pan anti - mouse IgG - bead( Dynal, USA ), brain
matrix( ASI instruments, Warren, USA ), Primus
9% thermocycler system{ MWG Biotech,
Germany ), ice-maker( ¥} 33}, Korea ), ELISA
reader{ Molecular device, USA ), CO; incubator(
Lepco, USA ), cytometry( BD, USA ), microscope(
Nikon, Japan ), Cooling microtome( Serotec., USA
), VIDEOTRACK( animal and human being
behaviour analysis system, Viewpoint, France )
% homogenizer(OMNI, USA) 52 A& A3
=3

filme

2 5%
¥ 28 fistel A48 YA CHBLAAA
£ () Aumel A BPuel 13 o) A8

2L 5 Agel AHgaiglen 4g3diA 1y
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AR (YA 221%0014, =AW 80%° 3,
24 5.0%013h, 2% 80%013, BE 06%

ol Ak ¢l 0.4%°]4, AFAL Korea)st B8
23 398t A2 2+2CTE A& FRAn
27U 284 g4 A F AFd AL

&3t

3) 4=
2 A3

L2 Ap&-3t KEMLFH
ChenwhangBosimDan, CBD )¢} AH%W342
< WEEHSG >Ve 7FoR A1, AHEH
FAE AW T FE&auy Yo T
F A3 ALt M 139 W87 &
Fe o Z2o

Prescription of ChenwhangBosimDan{CBD)

Herb Galenical Doselg)
EHMEEL Rehmanniae Radix 8.0
HEEL Coptidis Rhizoma 8.0
hEE Acori Graminei Rhizoma 4.0
A% Ginseng Radix 2.0
4oy Angelicae Gigantis Radix 2.0
BT Schizandrae Fructus 2.0
XP9% Asparagi Radix 2.0
EPi% Liriopis Tuber 2.0
sl Biotae Semen 2.0
Mg Zizyphi Spinosae Semen 2.0
X5 Scrophulariae Radix 2.0
Bk Poria 2.0
&k Polygalae Radix 2.0
% Salviae Miltorrhizae Radix 2.0
bR Platycodi Radix 2.0
Total amount 44.0

4) AR =24

(1) XEHLA €5F€E 29 £ 1Y
ZA)

KEMOLF 138 EF40 gl 7

(& 7het g% F

Lo

b

FH 1,300
Z 7)o A 3A FE8HA

A& FY At ol g Ak FHIYA

s SESERER
d Bz B KEWLS A4FEE
(13.375 )& WE(-84T) M2 RA 400 ng/
kesl FEZ 84she] ALgIoT

(2) REM O 20AEL Az 2 HH9

Z A
ZuA 24 A JEEML (F)nF
A efell A AABFF =, &%ﬂﬁzﬁ%, HEOLE

ZiZ:f?} »‘-’r, pin mill& 1%—&&1 7—‘173 1 mmlﬂﬁ?l
=2 4

ZE 4§ 1 turbo millel A 8] (beater)
S A&S 6,750 rpm 2 3kt v e g
ANgg F7IBFZXAA EFE SE(ar

classifying wheel speed) 5,000~7,500 rpm2.
2 37 9& AR o) Zo] d& %
oA B TS Y5 (-84TC) BASHEA A u§3F

of w2} EFete] 400 meke] =2 343
AH&5F T
2. Wi

1) BV2 microglial cell line®ll A ¢] cytokine
mRNA &) o3l real time quantitative
PCR £4

1) *=A7

BV2 microglial cell line® Tong H.
Joh(Burke Institute, Cornell University,
USA)e 25 E F& ol 24 wells plated]
21CAEE 42 25 F 1247 o) $5
o} ¥4 ZY DMEMu| Al A v & RE
WO €4FE 5100 pg/me, 50 pg/ml)S 3
7Fskx 1A1ZF 3 LPS 01 ug/mbE A2l 8te] 64
B FA FE AT
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@ RNA F2

Hjokel-S- 2,000 rpmell A 5E7F AR
&AL A AL, o7)e] RNAzol” 500 ulE
23 38 wrtx] £t o] EF F &
o o] chloroform(CHCL) 50 (42 #7138 £ 15
23 A EFEAE ol E &9 158 %
A 8H3L 13,000 rpmell X A4 23 F F 200

o] 4FHE& 343t 2 - propanol 200 xL}
£ j’—‘@‘i oS HHE £ d29dA 15
Z ] H’i‘:} o] & tA] 13,000 rpmoll A €9
2 80% EtOHZE Aslil 387
Az 3l RNAE %389
#%3% RNAE diethyl pyrocarbonate
(DEPC)E A& 20 we FHFd =9
heating block 75Co| A E&A3l A7l ¥ first
strand cDNAg/3ol| Ap&&tsitt.

@ RT-PCR

o A Al (reverse transcription) ¥H$-& Fu| €

total RNA 3ug& DNase 1(10 U/gb) 2 /tube9Jr
37°C heating blockol A 30&7F ®Hg-3 & 75C
A 108 Fe "MAA7) L, o]ol] 25 pt 10 mM
dNTPs mix, 1 @ random sequence
hexanucleotides(25 pmole/25 ), RNA
inhibitor24 1 4 RNase inhibitor(20 U/ul),
1 0 100 mM DTT, 45 ¢f 5xRT buffer(250
mM Tris-HC], pH 8.3, 375 mM KCl, 15 mM
MgCl)E& 7}&t3l, oAl 1 e M-MLV
RT(200 U/w)E 7+s b DEPC M€ F#/
FEA HF B9 20 w7t EE 3T ©]
0 w9} ¥He EFAL L e = 2000 rpmol
A 527 94 #A7+8te 37T heating blockell
A 60% F9F ¥ Al A first-strand cDNAE &
4 o, 95TAA 5& T HASH
M-MLV RTE E843} A2 & §do] &=
¥ cDNAE PCRel A&3}A

@ Real time quantitative PCR

_1

[+

vaccum pump°ﬂ Az

CH 193 X 2% 2008 -

Real time quantitative PCR Applied
Biosystems 7500 Fast Real - Time PCR system
S olgdtd Sy AUY.  Proinflammatory
cytokine -2 x} 282 SYBR Green PCR Master
mix( ABI )& AM-3}%3, intenal standard®
mouse glyceraldehyde - 3 - phosphate
dehydrogenase ( G3PDH )& AF&&Ilon
primer9] #HZFF%7} 200 nMo| HA wH-g-A1F )
Real time quantitative PCR®] Z7AL pre -
denaturation< 2 min 50C, 10 min 4T, 281
40 cycles= 0.15 min 9BC, 1 min 60°CANA 438}
Aok Z 9 quantitative PCRLS t}&-3} 2ol A
Absle] relative quantitativeRQ)E ZA8t4ch

y=x(1+e)n

(x=starting quantity, y=yield, n=number of
cycles, e=efficiency)

Ab2E primers® OS¥ g

® mouse G3PDH

Forward Primer: 5' TGAAGCAGGCATCTGAGGG 3

Reverse Primer: 5' CGAAGGTGGAAGAGTGGGAG 3'

® mouse IL-1B

Forward Primer: CAACCAACAAGTGATATTCTCCATG

Reverse Primer: GATCCACACTCTCCAGCTGCA

© mouse IL-6

Forward Primer: 5' TCCAGTTGCCTTCTTGGGAC 3

Reverse Primer: 5' GTGTAATTAAGCCTCCGACTTG 3

@ mouse TNF-a

Forward Primer: 5'
CTGTCTACTGAACTTCGGGGTGATCGGTCC 3'
Reverse Primer:
5'ATGAGATAGCAAATCGGCTGACGGTGTGGG 3

(® mouse COX-2

Forward Primer: 5' TCAAGTGGCATAGATGTGGAAGAA 3
Reverse Primer: 5 TGGCTCTGCAGGATTTTCATG 3'

® mouse NOS-T
Forward Primer: GGCAGCCTGTGAGACCTTTG

Reverse Primer: GCATTGGAAGTGAAGCGTTTC
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2) BV2 microglial cell line®} #l % &3
W IL-18, TNF-a B3 % =A

BV2 microglial cell lineS A% 3449
subculture(1x10° cells/mf) 8t 96 wells plateo)
210" AZE 7 welldl 253 F $Hjot¥Ed 2
¥ DMEM vk © & overnight Al At KEH
L 993220100 we/ml, 50 pg/ml)-& A8t
I 1A1ZF F LIPSO pg/ml)E 22te] wello] H7}
sttt 6413 & DMEM wj3d o2 7} well &
AZ G b, A2 g g oz 8ATF T COz
Z2 wjg7| A sigFstah g T8 5 AA
Bl ofoll-& 2000 rpmoll A 5E3F LA FeElste] 4
ZHE 3]st IL-1B, IL-6 3 TNF-a B %
2 ELISA reader® 433t} &, 2 wellell Wl
FgEAE 100 ¥ EFF F antibody
cytokine-biotined conjugated 100 (2 A &8l
A7 Aol A T oA AFH ST 24
7t AoA A E § 23] washing &5
gadoz AHE g antibody avidin-HRP
conjugated 10048 A 2|3t3 2A)13F A2 M
23 & oA AAFETE 7)o TMB 712§
10004 E-F3kar Gl A 3087 BAE 5 100
£2] stop &8-& *z}3 ¥ ELISA reader® 450
mmoll X FF=E A3

3) BAl 9 AD W A3 229 7]

=4

(1) AD ¥= 45 24 Ax

@ BAQ1~40)

BAE calbiochem 3JAo| Al FF¥ob AL-&-3f
R 2 oAt wiEe o&d Z2o
(Scheme. 1).

H-Asp—Ala—Glu-Phe—Gly—His~Asp—Ser-Gly—Phe—Gl
u-Val-Arg—His—Gin—Lys—Leu—Val—Phe—-Phe—Ala-Glu
—Asp-Val—-Gly~-Ser—Asn—Lys—Gly—Ala—{le—lle—Gly-Le
u—Met—Val-Gly-Gly—Val-Val—0H

Scheme. 1. Sequence of BA(1740).

® C57BL/6 A# > ¢ Hippocampuso] BA
Y

BA(10 uM)E EHl8t3L BHE ketamine}
xylazine©. 2 v}# 3} 1L stereotaxic frame®] I
A% F AF H9 HRE AT T o
AD e 43 2 57| 938te] BAUIO
M)E Hippocampus®] 3= dl, 2 A=
bregma(F /& ASH)NA caudal(Z] % 2
2) 1.2 mn, midlinel A right2 0.7 mm, 22|31
pial EHA] Ze] 1.1 mmE microinjector?
injection speed 0.1 zf/min$} total volume 05
we] =Ho2 T3P

(2) AD ¥ A 29 71998 &4

Morris water mazeol Al dFYzF 19 13
ghgr Al 30 o] Wel poolell A platform 2 &
Fre YA s, Add AF 4vlels
g Foz 3t tl2F, ¥9ulE T (tacrine 10

mg/kg), REMOLIT E-FEE 2P TME00 ng/
kg) 3 KER O 294

o

=2 ‘E—]!
2T AP (400 mg/
k)02 BF3l3, BAS FAq% T 2F F 4A
ANAT 2 F 737 1Y 18] 48 5495 514
ouj mpxjul | F7F E Fof ot A 1FUL
33] 7z} o9 AFE water mazeol 3 w}E]H
¥ 3 VIDEOTRACKC. 2 5 & A3 g1
videotrack software® 43} t}.

4) AD #He| AF Y HAE &4

(1) Anti-CD14 ©dZ3A= A 9
microglial cell ¥

8F7re] KEMOLST 5558400 ng/ke)
I 2P A 400 mgke) T4 F8E AF
o] FAEE 941 HE AW vk 28] D-PBS
2 AH3A . Braing & 2702 At
% conical tube(15 mé)ol 2o 1,400 rpmell A
587 AR 233, tubed] rpmll640S Y1
37T CO; wi7Iol A 2412 B3t w & &
0.5% trypsin-0.29% EDTAE #7718tz 30%7

-~
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A vt W = PBSE oF 23] 1500
rpmoll A A &2 st AMHF F anti-CD14
GdIAAE B3 &AM 1A 7 A Bl g3t
Ak 33 QJASFAYYNETE
CELLection pan anti-mouse IgG-bead® "]
Aot A EE 8¢ v Al XE release buffer
2 anti-CD14" AlZ7k x5

(2) Microglial cell W proinflammatory

o

e

ki

cytokines ¥4

EA3% v A olR A EE ice - cold FACS $%
£H( 005 % BSA, 0.02 % sodium azaide in
PBS )22 33 A% 1, FACS ¢589% 284
e FEe AAIEFEA 2 %
paraformaldehyde )& Y31 33 § GEoA
1587 2A3E Y. 24 3 A E= ice - cold
FACS fFg&Hoz A 8L,
permeabilization $%-8H( 0.1 % saponin, 0.05
% sodium azide )2.2 G-golA 1587+ X3
% FITC - anti - IL - 189} FITC - anti -~ TNF
- o 3087 EEolA wiYaAnt wig F
permeabilization $5-8 402 33| FA S A
TE FACS k= gdlow 4o 3 JAF 3
£2417] 2 microglial cell IL-18%} TNF-a¢] &
HZS Cellquest TE2aHo 2 ZAZHT)

5 AD e 43 2de 3 AChE &4
= &3

AChE &4 =%+ cholinesterase kit2 &3 3}
Attt 83 ¥ AChE 845 & 437 A3t
o test tube$} blank tubeE ¥ A]3}il, test
tubedl sodium chloride solution(cat. no.
150-3) 0.2 m¢$} serum 02 mE ¥ 3319
t}. Blank tube$} test tubeo] 3.0 m{ water,
nitrophenol solution(cat. No. 420-2) 2 mf,
acetylcholine chloride solution 0.2 m{-S 27}
gl Acetylcholine chloride solution& A7}
sta A2+ &3] 7] F3te 25T FZolA

:H 193 A 25 2008 -

83 30837 viYA| 21 3 ELISA reader 420
nmol A FFEE FA%YY. 1 A= AA
= ABLANK - ATEST &2 9l3td &A=
g Z4stAr

6) BAol 9§ AD HH A7 Ed ¥z
Ao siEAHE &4

(L) 8EHA &5F

AD FEAHE otHS
Hoagoz FiE Fof el A= HE
Aol A2 gdaol NS F brain matrixE
o] &3t 2 e FAZ AE F 2% TTC £
& 7heke] 2087 FAE AT TTC &9l ¢

F TR AT
1 ©

stel RgzAe HYo2 G0l 1, 5§
g pRe g 57 gt

O

88 27)¢ 4L Michaeld] WH¥oz
Fastd et e A7IAT)E [(Al / ST
+ (A2 /ST2) + (A3/ ST3) + (A4 / STH]ol 1,
AE AR el YEd 38 93, ST 44
m)e] A WA BH(brain
hipocampus)E > 2] hipocampusF#<] W3
o], riskol tig ¥ A7|+= A AAHY %
2 X433 5 BHR Y9 8 HALV)2
(AT of area at risk/ST of BH) x 1002 £243}
At}

section(2

AgelA L& A=
deviation2. 2 7] &3} t}. Morris water maze
oj9le] AeA 7zt T oL dLuiAE
AR (ANOVA test)2 7189 3L p<0.05 &
Z9 4 Duncan’s method® A% ZAASH 1L,
Morris water maze A¥9 FAALS
Kruskal-Wallis  test2 718t a A
p<0.05 =& A Mann-Whitney U test® A}
T HA3AG

meantstandard
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. B #&

1. XE®EOA det Mzsy

KEMOST AXTEAHS 248 23
mLFCe H&E&L T v KEM LT
1, 10, 50, 100, 200 pg/m¢ H@TANA Zz}
1049461, 96.9+1.0, 95.1+1.3, 88338,
83.0£1.0(%) % Yet A8F EFolA 80%
o] 4o AEES e

2. BV2 microglial cell lineoil A
proinflammatory cytokine mRNA 25

BV2 microglial cell linedlA IL-18
mRNA 2d2 gx79 RQ#S 1.0000=2
1R S W, AT 0222 Yo
], REMODF 100, 50 pg/m e Ad T+ Z
Zr 0717, 09542 YErew, TNF-a
mRNA 2d 2 AAFo] 0031, KEMOLF
100, 50 pg/mé 9] A2 ZHZF 0.646, 0.947
2 Yeryto

3. BV2 microglial cell line i FAHS o]l A
proinflammatory cytokine 44 2F

1 IL-18

BV2 microglial cell line®] #j % A3 <o
A IL-18 A S AT 345+18.8 pg/ml,
=2 813+63.1 pg/mol A KEMM LA
100, 50 wug/mt AP Ztzh 534.3+487,
701.6£20.0 pg/ml 2 KEHM O 100 pg/me 2
A iz B8 F94 A T
A HFig. 1).

1000 1

900 9

= 800 9

E

b4 700 4

& 600 1

g 500

2

- 400 4

2 300 o

D 200 9

= 100 o
150 J—

Normal

Control __100 50 .
CBD extract (400 g4 /m1)

Fig. 1. Inhibitory effect of CBD hot water extract on the IL-18
production in BV2 microgiial cell line.

BV2 microglial cells were treated with various concentrations
of CBD hot water extract(100, 50 ug/mf) in the presence or
absence of lipopolysaccharide(LPS; 0.1 xg/mf) for 6hrs. Total
IL-18 levels were measured by a sandwich ELISA using an
ELISA kit.

Data are represented as means*S.D.

+ Statistically significant value compared with control group by
ANOVA test and Duncan's method(p<0.05).

3) TNF-a

BV2 microglial cell line] B %43 Aol A
TNF-a A4 82 AT 0] 508.0+94.8 pg/mb,
2T 0] 2274.04321.0 pg/mbel oW, KTEH
O 100, 50 pg/mé AL 2H2 13824834,
1672+107.5 pg/mL 2 HZT9 vis] A4
A zAs A HFig. 2).

3000 9
2500 4
2000 4
1500 4

1000 41

TNF-a level (pg/ml)

500 9

0
) +
Lrs Control 100

Normal .0

CBD extract (400 pg /m 1)
Fig. 2. Inhibitory effect of CBD hot water extract on the TNF—a
production in BV2 microglial cell line.

BV2 microglial cells were pretreated with various
concentrations of CBD hot water extract(100, 50 ug/mé) in the
presence or absence of lipopolysaccharide(LPS; 0.1 xg/mé) for
6hrs. Total TNF—a levels were measured by a sandwich ELISA
using an ELISA kit.

Data are represented as means*S.D.

= Statistically significant value compared with control group by
ANOVA test and Duncan's method(p<0.05).
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4. BAZ & AD HeEj 4o cfet 7|
ZE oM zo

1) step-through latency &4l A <] 7149
7E 9 a3

step-through latency =AolA Aol
3.9+1.3 sec, =T 0] 85.9+5.8 sec, tacrine
ool 14.3+4.0 sec, KEMLIT EFFEE,
ZUNED AFTS 77t 184+7.8, 17.0+4.
secZ tacrine FHT I K E#MLA AP
F oz HlE) 93 A dEE BA
L, Jiﬂfﬁ/bﬂ ZUAEE, d5FEE 49
T7F o g Aol fIATHFig. 3).

Step-though latency (sec) .

+ + + +
Control Tacrine Extract Ultra-fine powder
CBD (400 mg/kg)

Normal

Fig. 3. Effects of CBD hot water extract & ultra—fine powder
on the memory impairment of fA-induced Aizheimer's mice
in the step—through type of Morris water maze test.
C57B1./6 mice were trained once a day for 1 wk., then they
were divided into each group and treated by BA. And then they
were orally administered of CBD hot water extract, CBD
ultra—fine powder or tacrine for 8 wks. When 7 wks passed,
the Stop—VIDEOTRACKING was initiated three times a week
during the last week.

Control, BA—induced aizheimers mice; tacrine(10 mg/kg, p.0)s
CBD hot water extract, and CBDultra—fine powder(400 mg/kg,
p.0).

Data represent means+S.D.

* Statistically significant vaiue compared with control group by
Kruskal—Wallis test and Mann—Whitney U Test{(p<0.05). (N=4)

H 193 X 2% 2008 -

2) Distance movement-through latency &

g 7198 ZEH A4 &3

Distance movement-through latency &%
oA AHAFol 14533353 cm, UTiERT O]
1976.7+427.2 cm, tacrine A 8 T2 476.31286.1
a, KEWOLF LEFFEE H¥ETES
49821832 cm, ZUAMEZE AL

211.8+107.3 cn 2 EE AT A izl 4
& g A" @5 S B2 REMOT €
[¢]
T

F32EI 2T AYT Aol A
]_

1S BolA skti(Fig 4).

2500

2000

1500

1000
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Fig. 4. Effects of CBD hot water extract & ultra—fine powder
on the memory impairment of BA~induced Alzheimer's mice
in the distance movement—through type Morris water maze
test.

C57BL/6 mice were trained once a day for 1wk., then they were
divided into each group and treated by BA. And then they were
orally administered of CBD hot water extract, CBD ultra—fine
powder or tacrine for 8wks. When 7 wks passed, the
Stop—VIDEOTRACKING was initiated three times a week during
the last week.

Control, fA-induced aizheimer's mice; Tacrinr(10 mg/kg, p.0);
CBD hot water extract, and CBDuitra—fine powder(400 mg/kg,
p.o).

Data represent means=S.D.

* Statistically significant value compared with control group by
Kruskal—Wallis test and Mann—Whitney U Test(p<0.05). (N=4)
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(Fig. 5).
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Normal Control Tacrine _Extract Ultra-fine powder
CBD (400 mg/kg)

Fig. 5. Effects of CBD hot water extract & ultra—fine powder
on IL-18 activity on the microglial cell in BA-induced
Alzheimer disease mouse model.

C57BL/6 mice were orally administered of CBD hot water
extract, and CBD ultra—fine powder(400 mg/kg, p.o) and
tacrine(10 mo/kg, p.o) for 8 wks. IL—1b activity measured by
FACScalibur., number of CD14 positive cells in the mouse
brain of control and the other groups were submitted during
the stereotaxic procedures to BA-—induced Alzheimer's
disease model.

Data represent means*S.D.

+ Statistically significant value compared with control group by
ANOVA test and Duncan's method(p<0.05).

# Statistically significant value compared with CBD extract
group by ANOVA test and Duncan's method(p<0.05).

2) Microglial cellol] 41 ¢] TNF-a
ol
Microglial A X WollA 2] TNF-a2]

2 gA

R

2T 94.9+2.3%°] A 31, tacrine Fo T
< 21.1246%, RE®MLST €558 4F
T2 63.05.7% Ao, ZUAET A@T
& 441478% 202 RE APTAA dxT
of vlate] Fold YA AL, AFT
Abolel M & % Mlli—% AP LA 55
& vl fe AA @A H A (Fig
6).
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Normal Control Tacrine _Extract Ultra-fine powder
CBD (400 mgikg)

Fig. 6. Effects of CBD hot water extract & ultra—fine powder
on TNF—a activity on the microglial cell in gA-induced
Aizheimer disease mouse model.

C57BL/6 mice were orally administered of CBD hot water
extract, and CBD ultra—fine powder(400 mg/kg, p.o) and
tacrine(10 mg/kg, p.o) for 8 wks. TNF—a activity measured by
FACScalibur., number of CD14 positive cells in the mouse
brain of control and the other groups were submitted during
the stereotaxic procedures to BA-induced Alzheimer's
disease model.

Data represent means*S.D.

* Statistically significant value compared with control group by
ANOVA test and Duncan's method(p<0.05).

# Statistically significant value compared with CBD extract
group by ANOVA test and Duncan's method(p<0.05).

6. BAZ W& AD el 43 €& AChE
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15.0+3.7 U/ml, 2T 214.0£24.9 U/mlol A
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O @FFEER 2VAEE A8 44

T o]
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Fig. 7. Effects of CBD hot water extract and CBD ultra—fine
powder on the infarct size of fA~induced Alzheimer's mice
brain.

C57BL/6 mice were orally administered of CBD hot water
extract and CBD ultra—fine powder(400 mg/kg, p.0) and
tacrine (10 mg/kg, p.o} for 8 wks. Cerebral infarction is visualized
by 2,3,5-triphenyl-2H—-tetrazolium chloride and then
expressed as the LV that was at risk(a percentage of the total
area).

Data represent means* S.D.

= Statistically significant value compared with control group by
ANOVA test and Duncan's method(p<0.05}.

PH 19 M 2% 2008 -

Anterior

Posterior

Fig. 8. Effects of CBD hot water extract and CBD ultra~fine
powder on the infarct size of BA—induced Aizheimer's mice
brain{coronal section).

C57BL/6 mice were orally administered of CBD hot water
extract and CBD ultra—fine powder(400 mo/kg, p.o) and
tacrine(10 mg/kg, p.0) for 8 wks. Cerebral infarction is visualized
by 2,3,5-triphenyl—2H—tetrazolium chloride. Normal fissues
are stained as strong red cotor. infarcted area is not stained
as white color which localizies at cerebral cortices and
caudoputamen. Infarction is widely distributed through
6-12mm from frontal pole.

A: normal, B: control, C: tacrine, D: CBD extract, E: CDB
ultra~fine powder.
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