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The Effects of Gagbungyunsoo-tanghap Zeungsonbakchul-san (GYZB)
Hot Water Extract & Ultra-fine Powder
on the Alzheimer's Disease Model

Bo-yoon Choi, In-chul Jung, Sang-ryong Lee
Department of Oriental Neuropsychiatry, College of Oriental Medicine, Daejeon University

Objective : This experiment was designed to investigate the effect of the GYZB hot water extract & ultra-fine
powder on the Alzheimer's disease model induced by amyloid 8 protein (BA).

Method : We measured the effects of the GYZB hot water extract on expression of IL-183, IL-6 mRNA and
production of IL-6, TNF-a in the BV2 microglial cell line treated with lipopolysaccharide (LPS).

The effects of the GYZB hot water extract & ultra-fine powder on (1) the behavior, (2) expression of IL-18 and
TNF-q, (3) glucose in serum, (4) the infarction area of the hippocampus, and brain tissue injury in mice induced
with Alzheimer's diseased by BA were investigated.

Results : The GYZB hot water extract suppressed the expression of IL-1B and IL-6 mRNA and significantly
suppressed the production of IL-6 and TNF-a in the BV2 microglial cell line treated with LPS.

The GYZB hot water extract & ultra-fine powder showed a significant inhibitory effect on the memory deficit of
the mice with Alzheimer's disease induced by BA in the Morris water maze experiment, which measured stop-through
latency and distance movement-through latency.

The GYZB ultra-fine powder significantly suppressed the expression of IL-1$3 and TNF-a protein, and the GYZB
hot water extract significantly suppressed the expression of TNF-a protein in the microglial cell of mice with
Alzheimer's disease induced by BA.

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

Conclusions : These results suggest that GYZB hot water extract & ultra-fine powder may be effective for the
prevention and treatment of Alzheimer's disease. Investigation into the clinical use of GYZB for Alzheimer's disease
is suggested for future research.

Key Words : Alzheimer's disease, Gagbungyunsoo—tanghap Zeungsonbakchui-san (GYZB), hot water extract,
ultra—fine powder
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o] geFEEd 2R AFo| choline
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BEBIEAITEGS FEEEZ A% Aud 23
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Aol ADel PR JFTFE APHoFZ s
A} lipopolysacchride(LPS)E *]2]3+ BV2 microglial
cell linesl| A proinflammatory cytokine mRNA '#
iy wjkdEdolA  proinflammatory cytokine
o] AAFE TASATE BT HREZHGIEE
Bt 45325 9 ZuAETS AEE AR
=9 AD WH AHe] 85 8E Morris water
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1. X2

1) Alek @ 717

Al2¥ 2 Cholinesterase kit, Tris-HCl, NaCl, LPS,
triphenyltetrazolium chloride(TTC), Nonidet P-40,
Ethyleneglycol-bis(B-aminoethyl  ether),
NN,N'N-tetraacetic acid(EGTA), phenylmethylsulfonyl
fluoride(PMSF), DL- dithiothreito (DTT), Diethyl
pyrocarbonate (DEPC), chloroform, RPMI-1640 ¥{<%F
ol isopropanol, ethidium bromide(EtBr), Dulbecco's
phosphate buffered saline(D-PBS), formaldehyde,
polyacrylamide, magnesium chloride (MgC2)=
SigmaAKUSA) A|F-S A1, Tag. polymerase,

leupetin,



HEE 92

DNase, RNase, ~22]3 Deoxynucleotide triphosphate
(dNTP)E TaKaRasAKJapan) #|¥-S;, Moloey Murine
Leukemia Virus Reverse Transcriptase (M-MLV RT)
9} RNase inhibitore Promega/\}(USA) AEE,
RNAzoIBY Tel-TestAHUSA) A|5-2, fetal bov1ne
serum(FBS)2 HycloneAHUSA) Zﬂ s A 1 A
Agarose FMCAKUSA) A EFS A3, B
-amyloid peptide(Calbiochem, USA), anti- CDI14
(Pharmingen, USA), anti-mouse IgG-bead (Dynal,
USA), anti-IL-1B9} anti-TNF-o(Pharmingen, USA),
I3 anti-CD44-PE  (Pharmingen, USA), anti-
CD68-FITC (Pharmingen, USA), anti-CD11b- FITC
(Pharmingen, USA), anti-mouse Ig HRP- conjugated
sceondary Ab (1:4000, Amersham, USA)$} ECL-
Hybond film (Amersham, USA) 2 1 9] AlFES
54 % g5 ARkl

7171 spectrophotometer(shirmzue Japan), YAIE
2)7)(39 7}, Korea), Bio-freezer(sanyo, Japan), %
ZZ7)(DWT-1800T, -3, Korea), St FHIAI
(Rotary evaporator, BUCHI B-480, Switzerland), &
7 7AZ7|(Freeze dryer, EYELA FDU-540, Japan),
histidin affinity column<(Invitrogen, USA), Windows
ID main program (AAB, USA),
frame(Adamec, USA), CELLection Pan anti-mouse
IgG-bead (Dynal, USA), brain matrix(ASI
instruments, Warren, USA), Primus 96 thermocycler
system(MWG Biotech., Germany), ice-maker(H]72}
8} Korea), ELISA reader(Molecular device, USA),
CO2 incubator(Lepco, USA), Cytometry(BD, USA),
Microscope(Nikon, Japan), Cooling microtome
(Serotec., USA), VIDEOTRACK (animal and human
being behaviour analysis system, Viewpoint, France)
2 homogenizer(OMNI, USA) 52| 22 ARSIt

stereotaxic

2) &
£ A9g 95t A" 47l C57BL/6AFA 9
BALBCAFE ST AATANY B

Q) : HRESLERBE G552E, 20|52 Ho|Alzheimers Disease Fifk 2ol vlAe I (399)

o] 0 4%°] A}, AFFAl, Korea)
sl AL 2202TE A
A4 A HA-gA7 = HEY

o Agaigct.

3) o4&
B A
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AMRGE ANRIERGL GBI
(Gagbungyunsoo-tanghap zeungsonbakchul-san,
GYZB)& (HETE) V& 71&2 2 39, AHE
@ eblE dAddstn B4 Ui Fod
3 AAse] ALt

A 139 WEF &L o537 2th(Table 1).
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AR FE3ta, o]& DW Eé il 7]%— Ol%

1.5g)& %5( 84 C)
575mgke®] FEZ 3]A4dte] Algskdith.

Q) HRESGAEEATHE 2udEE AR

9 gag 24

ZuA o) A2 JEEH S (F)FERYE
AA A - FzxEF oW, AR, B, BRE, 4
B, g MR, EBE LR, WEA, BFE, HE,
A, GaE AGEE A A2 F, Pin mill
S olg3ld A ImmllelE ZEHI o,
Turbo millellA] B]E](beater)3] A& = 6,750rpm 2
2 Bk nEAE AEE I E5EA
A 38 SE(ACWS, air classifying wheel
speed) 5,000~7,500rpmo.2 7] £F& AAIsH

139



(400) thEEreEt3)R) A28 A23E (20073 69)

Table 1. Prescription of Gagbungyunsoo-tanghap Zeungsonbakchul-san(GYZB)

ghopy 4 % d9 4 Ho)
A& Ginseng Radix 4
At Atractylodis Macrocephalae Rhizoma 4
BT Poria 3
A Achyranthis Bidentatae Radix 3
=S Paceoniae Radix Alba 3
Bl 52 Aurantii Nobiliis Pericarpium 3
HE Pogostemonis Herba 3
ZE Puerariae Radix 3
TE Crataegii Fructus 2
=57 Angelicae Gigantis Radix 2
HHE Glycyrrhiae Radix 2
AE Aucklandiae Radix 1.2
ThE Zingiberis Rhizoma 12
Total amount 34.4g

At olsh o] P& ZHARLE YHB4T)
BRsUA ATl whet £l ST5ngke

2,

HFtH
od

1) BV2 microglial cell line®l| 4] Proinflammatory
cytokine mRNA & gt real time
quantitative PCR £

(1) B4

BV2 microglial cell line Tong H. Joh(Burke

Institute, Cornell University, USA)S.Z25H FT5
ol 24 wells plateol] 2x1054 £5 Ztz} &3¢
F 12417F o FEiob 4 A DMEMOIA Hi
X3 ARIEELGHIEATR ETFEE(100
pg/ml, SOpg/ml, 10pg/ml)S H7Rsla 1A &
LPS 0.1ugmtE Aelste] 623t T FA vl
pi=s
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@) AR T

@ RNA #=
B FA-E 2,000pmel| M 523 AR F A
ol .2

o 1=

AAsaL, of7]9] RNAzolB 50048 E1L
43 w7tA] EFSTE o &% of
chloroform(CHCI3) 50u0E 713k & 1523
Al £389) o] dgol 158 WA E
13,000rpmoll A YA B3 &
H-Z 3]438}o] 2-propanol 200p4%t
o AHE TED DLl 1587
olZ t}A] 13,000rpmollX ¥4 &
EtOHZ A|dta 353F vaccum pumpolA] A=

sl RNAS F&3l9ith %% RNAE DEPC

£ AHgk 2049 FFFl S heating block
75Col A E2A3} A7l & first strand cDNAE

ol AHg-tg .



ARG 9] 290 : ARESHABBAY 5FFEE, 20

@ RT-PCR

Reverse transcription(RT) ®H-8-& £H|E total
RNA 3pg< DNase I (10U/if) 2U/tubeE 37T
heating blockoll A 30237 ¥kg-& & 75TeA 10
B ZoF WAA7| 3, olo] 2.540 10mM dNTPs
mix, 144 random sequence hexanucleotides (25pmole/
25p8), RNA inhibitor24] 14 RNase inhibitor
(20U/¢8), 148 100mM DTT, 4.544 5xRT buffer
(250mM Tris-HCl, pH 8.3, 375mM KCI, 15mM
MgCl2)E 7} &, 1449] M-MLV RT(200U/4:8)
& 7}¢ th DEPC A2d FHTEN HFT ¥
37} 2047} F 55 BTt o) 2049} vHS EF
dEg A e 5 2,000pmollA 5237 A A
3o} 37°C heating blockoll A 60% F<F ¥H-&-A]
first-strand ¢cDNAS 3HA13F t}2, 95CoA 5%
F¢t BX3led M-MLV RTE 8843 A7 &
o] &3 H cDNAE Polymerase chain reaction
(PCR)°l A+&-3tich.

@ Real Time Quantitative PCR

Real time quantitative PCR-2 Applied Biosystems
7500 Fast real-Time PCR system< ©]-&-3to] 4=}
39T}, Proinflammatory cytokine A} ¥
SYBR Green PCR Master mix(ABD)E A3}
31, internal standard= mouse glyceraldehyde-3-
phosphate dehydrogenase (G3PDH)E AH&-3+% 1,
primer®] HZE=7t 200nMo] HA T-EAIFATH
Real time Quantitative PCR®] Z& pre-
denaturation2 2min 50°C, 10min 94°C, Z12]al 40
cyclest 0.15min 95°C, 1min 607ColA 435}
t}. Z+ 9] Quantitative PCR-2 T3} o] A4t
3l relative quantitative(RQ)E &7 31 th.

e i o

y=x(1+e)n
(x=starting quantity, y=yield, n=number of

cycles, e=efficiency)

A9 primers® TR o)

HLub)| 3 o) Alzheimer's Disease #5fE 2o WX A% (401)

® mouse G3PDH

Forward Primer:
5' TGAAGCAGGCATCTGAGGG 3

Reverse Primer:
5" CGAAGGTGGAAGAGTGGGAG 3'

® mouse |L-1B

Forward Primer:
CAACCAACAAGTGATATTCTCCATG

Reverse Primer:
GATCCACACTCTCCAGCTGCA

© mouse IL-6

Forward Primer:
5" TCCAGTTGCCTTCTTGGGAC 3'

Reverse Primer:
5" GTGTAATTAAGCCTCCGACTTG 3'

2) BV2 microglial cell line®] wWl%F &4 o
IL-6, TNF-aA3 3% 373

BV2 microglial cell lineS A3 343
subculture(1x105cells/mf) 3ted 96 wells platel]
2x105 M E2& 7 welll] #58 F FejoldA 2
3 DMEM viFH 0 2 overnight AlFT ZIRIE
ZEAEEAIE EFFEE(100pg/nl, 50ug/ml)
< Agstn 1A ¥ LPS(0.1ugm)E Zze)
wellol]l A7ttt 6417 & DMEM g o=
7t wellE A2 T Q2 wjgdoR 48412
Bt co2 23 wjgrldA sttt MEF F
2 3 AA uiFNS 2,000 pmolH 5EZF LA

Helale] AEdg I3t L6 AAAHES
ELISA reader® =33ttt 2 welldl] wjofAr=

M-8 1004£(1/100 dilution)® ¥F3& ¥ antibody
cytokine-biotined conjugated 10045 X &]3dl3 2
AIZE Ao R g F oA Al 2413
T Ao WA F 23] washing €% 89
° 2 AlA% v antibody avidin-HRP conjugated
10005 A2 sk 2412 A-ZoA] WAjg = ot
Al A 7] TMB 713% 100448 &

141



(402) thFHEFeI8tE]A) A28 A2E (200732 6Y)

ol
i

il A 3087 WEXE & 10009 stop
A2]3 ¥ ELISA reader® 450nmolA &
st

3) BAS] <J3t AD WH| A3 mde] 71y 23

(1) AD ®e A# =g A=

@ BA(1~40)

BAYE Calbiochem 3]Aloll A FF
AR S BEJCL

@ C57BL/6 A3 2] Hippocampusell BA T

BA(10uM)E FH|8k3L AF E ketamine¥} xylazine
o 2 n}38}a stereotaxic frameol] 138 3 AH
o] B RE uelEgith. 1 the AD i AF
2d-g BE7] $3td BA(10uM)E Hippocampus
o Fdst=dl, 2 HA= bregma(FAE ASA)
ol caudal(Z28]%) WO 2 1.2mm, midlineol A
right2 0.7mm, 183l pial EHA Zo] L.1lmZz
microinjector®] injection speed 0.1x¢/min®} total
volume 0.509] ZHRo & ATt

(2) AD ¥H A7 249 719y 23

Morris water maze® Z73°] 90cme] 1 Eo|7}
% 30em? FEE F&0] 28T FEES 2/3%
= A$x, 2 g AFA S £ de A
o] 10 cmS YEY platformS A= g Aot} 4
27 19 13] gt A] 302 o|Wdl poololA
platform© 2 Seprte BFHE A¥stw, AEd
AF 100 E & 2o sl ERE, FAUE

o jbg ¥
ot mﬁ 2

X

Wol AD fFifi

THcognex), ARITEFGHEBANE 52 E
A (575mg/ke) T B EEGARIAAITE 20
BT A E(575mgke) B BFHSlL, PAS F
A 2 dFYU 1¢ 13] platforme] 22+
FHE A& 1 F 873 1Y 13] " oF
5% Fo3dA  platformo] 22& WHEEAS
2

=, 7zt 7] AFE water
maze©| 61 H}EM Y1, VIDEOTRACKS 2 &
=& 233} videotrack software = EA 3} Th
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4) AD HE AF 9 HAE ¥4
(1) Anti-CD14 FLd A 2 AF 9] microglial
cell #2

8F3te]  ARICEGARROLY EesEE
(575mg/kg)} HRICHGGRIBAE 2o ET
(575mgke) FA7F T8 AFY] TES dn o
Z 73 t}S 23] D-PBSE A|HE%ich Bralnta: z}
< Z7to 7 AYd ¥ conical tube(15m)el ¥
1,400rpmellA| 52 AR5k, tubeo]] RPMI1640
< 31 37T CO2 w714 2417 FRt wf kst
T 0.5% trypsin-0.2% EDTAZ #7}g+ % 3087t
Al vleFatsict. vk F PBSE oF 23] 1,500rpm
oA YAEEE] A3 F anti-CD14 TA A
Z Y3 dgoA 123 vlgsit) 33 PBSE Al
23t I CELLection Pan anti-mouse IgG-beadZ
el ¥ E EElgt & ME release buffers
anti-CD14+ A ¥ L3It}

n

(2) Microglial cell W proinflammatory cytokines
24

E3 3 v ol HEE ice-cold FACS £+3&
4(0.05% BSA, 0.02% sodium azaide in PBS)2
2 33] $A3ka, FACS 4389 2849t F
o] QitehE8N(2% paraformaldehyde)s 3L
e T d3olA 1583 2T 1 F
M EE ice-cold FACS € 8dog FA4 31,
permeabilization £%8£94(0.1% saponin, 0.05%
sodium azide)o.Z L-FolA 1587 HA|s =
FITC-anti-IL-189} FITC-anti-TNF-a& 30237t €
SollA] vl keloith. vl ¥ permeabilization®3
4o 33 FAlsta AELE FACS 45892
2 4L 3 FAE FFEA7]IZ microglial cell
Wl IL-189 TNF-09] $@ %2 CellQuest Z21
oz FAAh

(3) =3 J CD68% CD11b Al Eg £
AD % 4719 1242 %
cell strainer(BD, Falcon)e]l P31 3m{ syringe

27 choppingd &
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rubberZ & Ay HAE H{AE HgFch
Hypaque-1077 5mé@} A X F-{-A Sml gradient
Z YHE ThE 2000rpmellA] 208:3F A4E e & &
buffy coat & Fe|ste] 23] D-PBSE Al
A3tk ozl BRA-E 1% FBSY FACS &
o] Yol HALE Felsidct 28 HA
Fo ACKE9E AHelstq AYFE AL
4T HIAYFANE HAASHT, A7
PE-anti-CD68, FITC-anti-CD11bE 23 3083}
d-goll A vheAIZ ) ¥E F 33 o] AR
A ddez £AT F flow cytometer®] Cell
Quest ZEI1H-E o] &3sto] CD11b/CD68 Al X5

g s

5) BAl oJ& AD e A7 Ed Az el|A
o] gy 4

AD THAHAE wFH T & FFHNM AFH
weko g TS goj 2 ¢t e HE AU
Al dd o] AL F brain matrixE ©]-&3st] 2
me] FAZ 22 F 2% TIC £4& 7isted 20
B Gt TTC o ot =22
Aoz HAo] 3, 5PH FiEE G| H
A et 518 2719 &4 2 Michaeld] g™
2 Fsidnt. ¥ AT|(AT)= [(Al / ST1)
+ (A2 / ST2) + (A3 / ST3) + (A4 / ST4)]°lx,
AE AR A Jehd 3¥ WA, ST 2447
section(2mm)2] A A W2, BH(brain hippocampus)
© ¥ 9| hippocampusi-#9] ®#o]w, riskel] ™
g lg Are AA WA %2 26t &
BHY-919] &8 HAZ(LV)S (AT of area at risk/ST
of BH) x 1002 #43}5ith

il

of Bt Hob

lo

3. Sl B4

AYo|A AL A3+ meantstandard deviation
o2 JE8sitt 4 29 F9Ad L dduj x| Bk
EA(ANOVA test)Z 3718193, p<0.05 0l
A Duncan's methodZ A% AA )

B 18

1. BV2 microglial cell line0llM IL=15 , IL—6

mRNA 25d0]| Ojx|l= Fef

1) IL-1B mRNA #dd] vl 43

BV2 microglial cell line®]A] IL-13 mRNA &
e hZ72 RQES 1.0002.2 7]5319 S o,
AT 0.047RQE UERL L, MKEZLE
WAL 100ug/ml, S0ug/ml, 10pg/mis] A3+
z}z} 0.747(RQ), 0.858(RQ), 0.894(RQ)E U}
EFSTHFig 1).

rlo

2) IL-6 mRNA Lol "= 9

BV2 microglial cell line?A] IL-6 mRNA '2&-2
¢l 0202RQ), FMRIEESSEEAIILE 100
pg/ml, 50pg/mé, 10pg/mie] AT 242t 0.626(RQ),
0.704(RQ), 0.924RQ)E UEPITH(Fig 2).

2. BV2 microglial cell line HHMASMOIA
proinflammatory cytokine AiAd2f0f| O|X|[=
gt

1) IL-6 BA Tl vAE Gt
BV2 microglial cell line2] Bl /3ol A

IL-6 BT Aol 149.5+38.9(pg/me), =

FE 6283.0£1128.5(pg/md)ol Qo1 HATIESEE

HEIRELE 100pg/ml, SOug/ml AETFE Zhzt

3931.54316.1(pg/ml), 5993+657.6(pg/ml)Z, HIHG

JEESABIRFIE 100ug/me A TN 2T

o B3l feA A A3 THFig 3)

2) TNF-a A nlx& 4&

BV2 microglial cell line®] wiokirZEooA
TNF-a A& A dao| 594.5+112.4(pg/ml), h
Ziro] 2850.5+447.6(pg/ml)°] A o™, KWHIEEE
SEEOfi 100pgyml, 50pg/mé APFEL ztzt
1840.5+135.1(pg/ml), 2107+513.4(pg/md) =, HF
G S|IEAMEL 100pyn A TNA =T
o ¥lale] oA A A3 THFig. 4).
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3.8 AZ =& AD Hel MFofl thst 7| 2
E| oAx| =t
1) Stop-through latency =7 llAe] 718 7HE]
oA &3
Stop-through latency 7 9llA], 341 9.945
(sec), THEZTL 62.9+25.1(sec)°]ASH, cognex
FAY, AFEFEHGAEHOLE E5F5EE, A
RCEHAEESIE 28T 4d¢e 22
25.3+3.5(sec), 23.5+15.6(sec), 15.5+8.0(sec)E
Z Hl&] fog A7t BEE o, 4 4
7 2F Kg Zol= SATH(Fig. 5).

2) Distance movement-through latency 57141 2]
Solel 79 o] &3t
Distance movement-through latency =74,
AL 156.5+133.8(cm), HETS 706.8+232.8
(cm)°1 2, cognex FAF, ANRIEZ G GHEED
i G5-F2E, ARESLAEHEAITE 24
2o AHFe zhzh 233.9+84.5(cm), 336.2+200.4

(cm), 200.5+115.8(cm)ZE ™
2] 9&S Bolo, 7t A9
AATHFig. 6).

ol

4. p AZ REE AD el dF{2f M =Zoi cHet

=k

2l

1) Microglial cellol A9 IL-18 #& A &3

microglial cello]A 9] IL-1B9] wdS FA3
A, P 2ToA 75.3£10.5(%), cognex Fof ol
A 51.0£9.3(%), HHEEELAEEAE 53
253} AFEEGAREBTET 2oAEE 43
TAA ZvzE 57.049.3(%) S 41.4+7.2(%) 2 U]
ol B3l cognex FolTI ENHIERL B
Bt 2uAET AdTA feld Has

A kFig 7).

bl }‘N i) —l)‘

1

[

2) Microglial cello]4€] TNF-a 2d A &3
microglial cell}olAe] TNF-a2] &d-& ##

o 127

o

Z 107 . 0.894
" 0.858 e
] 0.747

3 ;

3

=

>

z

o0}

N

3

g

e

=i

(e

2 1 11 I
= + + +
@ Control 19 50 10

GYZB extract (zg/ml)

Fig. 1. Inhibitory effects of GYZB hot water extract on IL-18 mRNA expression in BV2 microglial cell line.
BV2 microglial cells were treated with various concentrations of GYZB hot water extract(100, 50, and
101g/m) in the presence or absence of lipopolysacchride(LPS; 0.1xg/mé) for 6hrs. IL-18 mRNA synthesized
was analyzed by real-time PCR. IL-18 mRNA expression were measured real-time PCR. The amount of
SYBR green was measured at the end of each cycle. The cycle number at which the emission intensity
of the sample rises above the baseline is referred as to the RQlrelative quantitative) and is proportional
to the target concentration. Real time PCR was performed in duplicate and analyzed by a applied

biosystems 7500 Fast Real-Time PCR system.
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Fig. 2. Inhibitory effects of GYZB hot water extract on IL-6 mRNA expression in BV2 microglial cell line.

e —m r,:

BV2 microglial cells were treated with various concentrations of GYZB hot water extract(100, 50, and
10ug/m?) in the presence or absence of lipopolysacchride(LPS; 0.1ug/mé) for 6hrs. IL-6 mRNA synthesized
was analyzed by real-time PCR. IL-13 mRNA expression were measured real-time PCR. The amount of
SYBR green was measured at the end of each cycle. The cycle number at which the emission intensity
of the sample rises above the baseline is referred as to the RQrelative quantitative) and is proportional
to the target concentration. Real time PCR was performed in duplicate and analyzed by a applied
biosystems 7500 Fast Real-Time PCR system.
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Fig. 3. Inhibitory effect of GYZB hot water extract on the IL-6 production in BV2 microglial cell line.

BV2 microglial cells were treated with various concentrations of GYZB hot water extract(100, 50xg/mf) in
the presence or absence of lipopolysacchride(LPS; 0.1xg/mé) for 6hrs. Total IL-6 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 buncan’s method(p<0.05).
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Fig. 4. Inhibitory effect of GYZB hot water extract on the TNF-a production in BV2 microglial cell line.
BV2 microglial cells were treated with various concentrations of GYZB hot water extract(100, 50ug/mé) in
the presence or absence of lipopolysacchride(LPS; 0.14g/mf) for Bhrs. 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 contral group by ANOVA test and Duncan’s method(p<0.05).
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Fig. 5. Effects of GYZB hot water extract & ultra-fine powder on the memory Impairment of BA-induced
alzheimer's mice in the stop—through type of 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 the retention training was carried out once a day for 1wk. And then they were orally administered
of GYZB hot water extract, GYZB ultra—fine powder or cognex. And the acquisition training trial was
continued once a day for 8wks. When 8 weeks passed, the Stop-VIDEOTRACKING was initiated.
Control, BA-induced alzheimer's mice; cognex(10mg/ke, p.o); GYZB hot water extract, and GYZB ultra-fine

powder(575mg/ke, p.o).
Data represent means=S.D.
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Fig. 6. Effects of GYZB hot water extract & ultra—fine powder on the memory Impairment of BA-induced
alzheimer’'s mice in the distance movement-through type of morris water maze test.
C57BL/6 mice were frained once a day for 1wk, then they were divided into each group and treated by
BA. And the retention training was carried out once a day for 1wk. And then they were orally administered
of GYZB hot water extract, GYZB ultra-fine powder or cognex. And the acquisition training trial was
continued once a day for 8wks. When 8 weeks passed, the distance movement-VIDEOTRACKING was

initiated.

Control, BA-induced alzheimer's mice; cognex(10mg/kg, p.o); GYZB hot water extract, and GYZB ultra—fine

powder(575mg/ke, p.o).
Data represent means=S.D.

* Statistically significant value compared with control group by ANOVA test and Duncan’s method(p<0.05).
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Fig. 7. Effects of GYZB 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 GYZB hot water extract, and GYZB ultra-fine powder(575mg/kg,
p.o) and cognex(10mg/kg, p.o) for 8wks. IL-1B activity measured by FACS calibur, 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).
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Fig. 8. Effects of GYZB hot water extract & ultra—fine powder on TNF-a activity on the microglial cell
in BA-induced Alzheimer disease mouse model.
C57BL/6 mice were orally administered of GYZB hot water extract, and GYZB ultra—fine powder(575mg/ks,
p.o) and cognex(10mg/kg, p.o) for 8wks. TNF-a activity measured by FACS calibur, number of CD14 positive
cells in the mouse brain of control and the other groups were submitted during the stereotaxic procedures

10 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).
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Fig. 9. Effects of GYZB hot water extract & ultra-fine powder on the CD68 and CD11b gated cells on
the brain tissue in BA-induced Alzheimer disease mouse model.
C57BL/6 mice were orally administered of GYZB hot water extract and GYZB ultra-fine powder(575mg/kg,
p.o) and cognex(10mg/ke, p.o) for Bwks. Number of CD14 pasitive cells in the mouse brain of control and
the other groups were submitted during the stereotaxic procedures to BA-induced Alzheimer's disease
mode!l. CDBS/CD11b cell population(%) were measured by analyzed by flow cytometer.

Data represent means=S.D.

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