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The Effects of
Ondam-tanghap Chongmyung-tang(Wendantanghecongmingtang) Hot Water
Extract & Ultra-fine Powder
on Proinflammatory Cytokine of Microglia and Memory Deficit Model

Young-Joo Jang, In-Chul Jung, Sang-Ryong Lee
Dept. of Neuropsychiatry, College of Oriental Medicine, Daejeon University, Daejeon, Korea

Abstract

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

Methods :

The effects of the ODTCMT hot water extract on expression of IL-183, IL-6, TNF-a in BV2
microglial cell line treated by lipopolysacchaide(LPS) were investigated.

The effects of the ODTCMT hot water extract & ultra—fine powder on the behavior of the
memory deficit mice induced by scopolamine were investigated.

Results :

1. The ODTCMT hot water extract significantly suppressed the production of TNF-a, IL-6
and IL-1B in BV2 microglial cell line treated with LPS.

2. The ODTCMT hot water extract & ultra—fine powder groups showed significantly
inhibitory effect on the scopolamine-induced impairment of memory in the experiment of
Morris water maze.
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Conclusions :

is suggested for future research.

Key Words :
Alzheimer’s disease,
Water Extract, Ultra-fine Powder

These results suggest that the ODTCMT 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 ODTCMT hot water extract & ultra—fine powder for Alzheimer’'s disease
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HArde] 71g ZAE vAle IS vl
ATt REL GG EFFEES
A]E2 mouse lung fibrast cells(mLFC)ol|A]
A Z54E $#3ka, BV2 microglial cell line
F&S Aol 118, IL-6, TNF-a] 44
#AE AT T3 acetylcholined] 28-S
P35l scopolamine o2 FEE AWE A
2dS Auje] ZAE3E AL 2AE8A AN
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scopolamine®. 2 F=4¥ 7|98 7 AF =
9 o] Morris water mazeo|lA] AJF 2] & W
3}2 VIDEOTRACKS 2 =43 vl {23 2
HE dYorZ oo Hish= ulolt)

O As 2 ¥4

L™=

1) Aot 2 717]
AleF = Cholinesterase kit, Tris-HCl, NaCl,
chloride(TTC),
Nonidet P-40, Ethyleneglycol-bis(3-aminoethyl

LPs, triphenyltetrazolium

ether), leupetin, N,N,N’,N’-tetraacetic
acid(EGTA),  phenylmethylsulfonyl  fluoride
(PMSEF), DL-dithiothreitol(DTT), Diethyl

pyrocarbonate(DEPC), chloroform, RPMI-1640
HjYFll, isopropanol, ethidium bromide(EtBr),
Dulbecco’s phosphate buffered saline(D-PBS),
formaldehyde, polyacrylamide, —magnesium
chloride(MgCI2)= SigmarHUSA) A|FS AHE-
3192 ™, Taq. polymerase, DNase, RNase, 1
2]al  Deoxynucleotide triphosphate(dNTP)+=
TaKaRasAKJapan) A&,
Leukemia Virus Reverse Transcriptase(M-MLV

Moloey = Murine
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RT)2} RNase inhibitor+= Promega*HUSA) A|#
<, RNAzolBE Tel-Test*HUSA) A|ES, fetal
bovine serum(FBS)= HycloneAHUSA) A#-<,
T2]al Agarose= FMCAKUSA) AlFS ARE-3H
231, B-amyloid peptide(Calbiochem, USA),
anti-CD14(Pharmingen, ~ USA),
IgG-bead(Dynal, USA), anti-IL-189} anti-TNF-a

anti-mouse

(Pharmingen, USA), &3 anti-CD44-PE
(Pharmingen, USA), anti-CD68-FITC
(Pharmingen, usA), anti-CD11b-FITC
(Pharmingen, USA), anti-GFAP-FITC
(Pharmingen, USA), anti-mouse Ig
HRP-conjugated sceondary Ab(1:4000,
Amersham, USA) <} ECL-Hybond

film(Amersham, USA) ¥ 1 9] A= S5+
W AFe AHEET

7171 spectrophotometer(shimazue, Japan),
DA 71(3L 738}, Korea), Bio-freezer(sanyo,
Japan), E®FZ7](DWT-1800T, ©l-3, Korea),
A 7 (Rotary BUCHI
B-480, Switzerland), 52 Z71%7|(Freeze dryer,
EYELA FDU-540, Japan), histidin affinity

columnS-(Invitrogen, USA), Windows 1D main

evaporator,

program(AAB, USA), stereotaxic
frame(Adamec, UsA), CELLection Pan
anti-mouse  IgG-bead(Dynal, USA), brain

matrix(ASI instruments, Warren, USA), Primus
system(MWG  Biotech,,
Germany), ice-maker(H]1%3}-38}, Korea), ELISA
reader(Molecular UsA), cOo2
incubator(Lepco, USA), Cytometry(BD, USA),
Microscope(Nikon, Japan),

96  thermocycler
device,

Cooling
microtome(Serotec., USA),
VIDEOTRACK(animal and human being
behaviour analysis system, Viewpoint, France)
2 homogenizer(OMNI, USA) 52 A& AR
shsich
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Table I. Prescription of
Ondam-tanghapChongmyung-tang(ODTCMT)

Herbal Name Galenical Name Dosel(g)
$ B Pinelliae Rhizoma 8
RO Citri Pericaroium 8
B%% Holen Alba 8
"B Aurantii Immaturus Fructus 8
(i Bambusae Caulis In Taeniam 4
P Poria 4
=& Polygalae Radix 4
BEH Acori Graminei Rhizoma 2
HE Glyeyrhizae Radix 2

Total amount 48

HZEo ojxs FE -

(1) {JIEHF{;IJI/II\H-EH W
011_/] Z;(—]]
/IHLW{/JEIH‘HH/?Z 17}5‘ ‘}l:
300 mls 7}st] @& FE7]0AM 33X F

%6}04 42 As FY oFst o2

FAAR FFaL, o8 WA T2 dx7

olg3le] b xRt A& WIEL SN
| f&

Q) EIEGGIEME 2o AR Az 2 3
Ho] x|
ZHA 22 AR JdEEAS (F)UE
Akl A AAISIA=T, BE, Bk, PR,
W, ran, AR, e, AET, HEE AlH
Az ¥, Pin mills o83t A7 1 mmu
7 ZEH3 v, Turbo milloA HIE
(beater) 3| AEE 6,750 rpmO= %&HE}%E}
nEHd AEE FVIEFARAA EF
< (air classifying wheel speed) 5,000~7,500
rpmO® F7] EFE AAEAT o]eh o]
e PR ES FE(-84T) HusaA A
hg-ol ol £E5] 400 mg/kedl FEZ
3] 4sto] ARg-shih

U

2. &g

l]9_

1) MEz=

4 574
(1) AZ ]k
mLFCE BALB/c AF9 A4 # =2&
cool D-PBSE 33] AMAsta ze xZo=w &
@3 & conical tube(15 ml)o]l 2o 1,400
rpmollA 5&FF AAEEEA,  tubedl

Dulbecco’s modified Eagle’s medium{DMEM
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; containing collagenase A(5 mg/ml, BM,
Indianapoilis, IN, USA), DNase type I (0.15
mg/ml, Sigma, USA), antibiotics(penicillin
104 U/ml, streptomycin 10 mg/ml,
amphotericin B 25 pg/ml)}2 23l 37C CO,
HjF7]oll A 2413t &< vt dTh Tl 0.5%
trypsin-02% EDTAE H7istar 308zt A%
ettt ol AT AF(PBS) =
ok 23] 1500 rpmolA  WAEESst
DMEM-10% FBSOl 15¢ &<k oAl Hj &3t
. 174 F 05% trypsin-02% EDTAZ
mLFCH ZE l‘;ﬂﬂ;}ml DMEM-5% FBS Hjj el
ol 10° cells/ml 2 gr3o] 96 wells plate
o T3kt

S
=
{
it
o,
g
T
ke
o,
N
0
A
Zi

AME=AE SAWHS SRB assay™ Po
5 ARESEA T mLFC AlX
37C, 5% CO wF7IeA A=

Trysin-EDTA §og2 & A EEo] g
wolua, 2.0x10°702] HXEE 96 wells plate
B T—ro}i HjF71(37°C, 5% COn)olA 2417k
ket & RIEL AR dFFEEET
%= 200 pg/ml, 100 pg/ml, 50 ug/ml, 10 g
/ml, 1 pg/ml)S 48413t &b A 2stdet.
L5 Foll vigds il PBSE 23] Al
SR ZF wellol 50% TCA(trichloroacetic
d) 50 WE 7kt 1A1ZE &<t 4Tl W]
St & SHTE 53] AFHSE o well plates
371 FolA 1zt SRB(04% SRB/1%
acetic acid) 84S 100 ul/wellZ 7}stal 4
Lo A 3087 GMEY AL 0.1% acetic acid &
Ho=w oF 4~53] AHF v F7] FolA
AZ3F1 10 mM Tris base® &3)A|F T o]
plateE plate shakerolA] 3.5 speed® 5&7F

shaking®}il ELISA readerZ 540 nmollA &
F=E A3

oo e A

Byl M 12

aci
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2) BV2 microglial cell line®l| A
H ]

proinflammatory cytokine <&

(1) BV2 microglial cell line®] i< 25
W IL-1B, IL-6, TNF-a A& =4

BV2 microglial cell lineS A3 3Yzo|
subculture(1x10° cells/ ml)ﬁ}@] 9 wells plate
o 2x10° MEZ 7zt wello] & & Sgjo}
g% Z¥ DMEM HHO J.JEE overrught/\]ﬁ
ok RES ST @9FEE(100 pg/ml, 50
pg/ml)s A 2skaL 1/\17J % LPS(0.1 pg/ml)
s 77t welldl 7RG 6AIE &
DMEM Hjdd o= 7 well& A2g thg, Al
2 AR 487 B CO, 2F Y
714 wiFetAtt. Wit T8 F A gy

==
(¢]

O
9,

o
< 2000 rpmellA] 53t LA EElete] A5
S 345l IL-1B, IL-6 Z TNF-a BAAHFES

ELISA readerZ =43}tk =, Z+ wellol] bl
FFeHE 100 wA
cytokine-biotined conjugated 100 & A=jst
2417 Aol AFE & oAl Al HEA
ot 2A7F BF ARoA WX T 23]
washing $+% &d0 =2 A|X3 ths antibody
avidin-HRP conjugated 100 (& *}g|s}al 2
AIZE AolA AT & g AlFsT o
71ol TMB 718& 100 pt¥ 233l gl
A 3047 RIS 100 109] stop §HS A
2]3F & ELISA readerZ 450 nmolA &F=
£ SA4sAith

5% % antibody

3) Scopolamine®.Z =¥ 7= 7E AF

29 9] Morris water maze 23

o}
A ICRﬁ] 247 el 15U Morris water
mazedl X 1€ 13 wHEeGS AAEI.

Morris water maze® Z70] 90 cmo|1l =09]
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7F 9F 30 em®l FERZ 0] 27T 5=
< 2/38% A¢a, 1 °}°ﬂ AF7F SHE
= #7o] 10 ecm?]l ¥FF platforms A%
b azolth 19 13] sk Al ICRA A5 =
30% ool poololl A platformo 2 &7t
AFE AEsigny. 8" ICRA AF 107}
g& & TOE dto] thx, galanthamine(3
mg/kg, ip) FAT, {uuﬂf:‘(%aﬂﬂ)ﬂ% QFFE

E(400 mg/kg po) AFT, ZHAHETA00
mg/kg p.o) "‘fﬂ——rLoi B, 2147 oF
S FoJ3HA platforme] 22+ WHEEH
A

AAIBFA .

30 o

3

ol

¢

o md

@ 1194 =73
T o Tt TRE ICRA AF
scopolamine(l mg/kg)< EH7Z FAFStal 304

@ whely

=
=
SA4staL, o

3o water mazeol] ICRA AFH
231, VIDEOTRACKS 2 %S

£ videotrack software® =215} t}

3. 84 24
AgeA  de FI= meantstandard
deviation® 2 7]23}93t}. Morris water maze©|
o] AR 7 7o 798 JAAREREA
(ANOVA test)2 H7F5193, p<0.05 2ol
Duncan’s method® AR 74A8}$93l Morris

water maze A F944L  Kruskal-Wallis
stz HASARL 9] p005  SEolA

Mann-Whitney U test= AR 773}k

m A 3

2} Z0|MEZ%0| cytokineZt 2 US H4Frd J|dAH

ZEo oxe YE -

BIEGATENES NESES S 2y,
mLFCe] AE&&S tixatol Bls) WiELGH
Wi¥s 1 pg/ml, 10 pg/ml, 50 pg/ml, 100 ug
/ml, 200 pg/ml Aol A Z+z; 103.2+4.8%,
98.0+1.2%, 96.1+1.3%, 89.6+0.5%, 86.9+1.6%=
et A3 BFolA 80% oo AESES
Heh A

2. BV2 microglial cell line i+ AFZlof| A
proinflammatory cytokine AjAZko]| o

1) IL-18 A A ko] w|2]= 8k

BV2 microglial cell line®] HJ%F Zd5H ol A]
IL13 AR #e G4 3454188 pg/ml, t=
T2 813+63.1 pg/milolaL IRIEL G
100 pg/ml, 50 pg/ml AP 7
262.5+48.2 pg/ml, 488.5+42.3 pg/ml= 3"
of sl feld A sk vh(Fig. 1).

1000 1
g %01
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2 700 1

8
~ 60 1 *
>
/A 50 A
8
i :
s 30 1

|53
2 a0
= 1o

U’g. - + + +

BW2 Control 100 50

ODTCMT extract (yg/ml)

Fig. 1. Inhibitory effect of ODTCMT hot water
extract on the IL-1B production in BV2 microglial
cell line.

BV2 microglial cell line were treated with various
concentrations of ODTCMT hot water extract(100, 50 zg/ml) in
the presence or absence of lipopolysacchride(LPS; 0.1 xg/ml)
for 6hrs. Total IL—1p8 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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2) IL-6 37l WA= dF

BV2 microglial cell line®] ul /g3 <HollA
IL-6 A Aol 447.0+96.7 pg/ml, T
ZTS 7291.0£794.8 pg/ml, IR EIANIE,
100  pg/ml, 50 pg/ml
4065.0+1497.7 pg/ml, 5199.5+8747 pg/ml=
el His) o)A UA FASATHFg.
2).

qgee 27

IL-6 level in BV2 cells (pg/nt)
E8EBEBEEE
*

Fo

B2 Comtol 100 50

ODTCMT extract (;g/mé)
Fig. 2. Inhibitory effect of ODTCMT hot water
extract on the IL-6 production in BV2 microglial
cell line.

BV2 microglial cell line were treated with various
concentrations of ODTCMT hot water extract(100, 50 xg/ml) in
the presence or absence of lipopolysacchride(LPS; 0.1 ug/ml)
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 Duncan's method(p<0.05).

3) TNF-a A3 mX= J&

BV2 microglial cell line®] Hl /g3 Yol A
TNF-a A% gdto] 548.0+948 pg/ml,
ol Z0] 2274.0+321.0 pg/mlolAom, iREL
A% 100 ug/ml, 50 pg/ml AP+ 2Hzt
1327+108.9 pg/ml, 1728.0+168.3 pg/mlZ 100
pg/ml AT A izl HlE] {44 AA
7+ 2=8} thFig. 3).
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A EEN

TNF-a level in BV2 cells (pg/ml)
*

8

o — + + +
BW2 Control 100 50

ODTCMT extract (szg/ml)
Fig. 3. Inhibitory effect of ODTCMT hot water
extract on the TNF-a production in BV2 microglial
cell line.

BV2 microglial cell line were pretreated with various
concentrations of ODTCMT hot water extract(100, 50 xg/ml) in
the presence or absence of lipopolysacchride(LPS; 0.1 xg/ml)
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 control group by
ANOVA test and Duncan's method(p<0.05).

3. Scopolamine2 2 FTEH MF zE 9| 7|
ZE[o o|X= F&
1) Step-through latency
Step-through latency Z7gollA  “g/dto]
10.2+41 sec, WFETO] 745+184  sec,
Galanthamine F&J7¢] 18.6+5.5 sec, 1Al
Y E5FEE, VMRS 2872 &
Zy 41.0£25.5 sec, 20.3+9.4
Galanthamine Foi2 WRIEL GG A3
T BT ojEael BlE] sk Azh o
Aoy, WIELGIENY 2RAEY, €

2 A7 Fo8 2ol YATHFig. 4).
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Fig. 4. Effects of ODTCMT on
scopolamine-induced memory deficit mice in the
step—through type Morris water maze test.
Normal : Non-treatment group.

CT : Control, Group treated with scopolamine(1
mg/ke i.p).

Galanthamine : Group treated with scopolamine(1 mg/kg i.p)
and galanthamine(3 mg/kg i.p).

Extract : Group treated with scopolamine(1 mg/kg i.p) and
OJJHEJ hot water extract(400 mg/kg p.o).

U.F.P.(ultra—fine powder): Group treated with scopolamine(1
mg/kg i.p) and OJJHEJ ultra—fine powder(400 mg/kg p.o).

After ICR mice were administered of OJJHEJ orally or injected
galanthamine, the injection of scopolamine(1 mg/kg)
continued once a day for 7 days.

Data represent means*S.E.

Statistically significant value compared with control group by
Kruskal—Wallis test(+p<0.05).

Statistically significant value compared with control group by
ANOVA test(*p<0.05).

2) Distance movement-through latency =%
olxel 71l 7te oA m3}

Distance movement-through latency
A Aol 247.041149
1572.24396.8 cm, MEGGIEWIG
AATE 594.0£155.2 cn, W AET
573.0+217.0 cm=
Blsl el Ad @5 F_‘%i
N et iﬂlx%ll‘%% éiﬁv’f /‘}01

M= o7k Aol HolA] eiskti(Fig. 5).
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2500 1

2000 1

1500 A

1000 A * *

500 A

Distance—though latency (cn

Scopol.- + + + + +
Normal CT Galanth. Extract U.F.P.
ODTCMT (400mg/kg)
Fig. 5. Effects of ODTCMT on
scopolamine—induced memory deficit mice in the
distance movement-through type Morris water
maze test.

Normal @ Non—treatment group.

CT : Control, Group treated with scopolamine(1 mg/kg i.p).
Galanthamine : Group treated with scopolamine(1 mg/kg i.p)
and galanthamine(3 mg/kg i.p).

Extract : Group treated with scopolamine(1 mg/kg i.p) and
OJJHEJ hot water extract(400 mg/kg p.o).

U.F.P.(ultra—fine powder): Group treated with scopolamine(1
mg/kg i.p) and OJJHEJ ultra—fine powder(400 mg/kg p.o).

After ICR mice were administered of OJJHEJ orally or injected
galanthamine, the injection of scopolamine(1 mg/kg)
continued once a day for 7 days.

Data represent means*+S.E.

Statistically significant value compared with control group by
Kruskal—Wallis test(xp<0.05).

v, . &

Al 091 A8 e 52 ARk Aol
HIEZ ADZE, 1906139 Alois Alzheimer®l] 2]3l
e 7led HoE HAEI FH F=HA
ofsiUd=E Hie HPFZHQ FHAAH HAS
o=z A4, &4 HEFH e F8 A
22 F sholr.

AD®] Sl digh tF A0 7 S sk
+ astrocyte®} microglial cell 59 417 uLA]
ZX BAE= proinflammatory cytokine®]]

2
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ofa] ABAES AbEe] FXHY= Zojth
A e o] HolA  astrocyte 3 microglial
cell.e: ABAES] #3lo] Hagh FYUAte]
™ cytokines Pl FHIFOZH ¥ A
Fdde FABEH 719 a2y dd

astrocyte®} microglial cell s°| IL-1, IL-6,
TNF-a 59| proinflammatory cytokineE< I}
Gl AAdste] cytokine &/d/do] w3
ZH ARAE AEo] ZREG,

ADE v AAAGEAAY] FFS W
= I FoAME A%} 53 B2 #AVL
AT, acetylcholineS A4dsh= L] =3
7} acetylcholines #3ldh= &A1 AChES]
709 e YA M1 719
I ge Axo] A,

HIS A0 am2 ol ARt 3HEE cholined
ANBAE BFsFa 7h4da]
ol AChE®] AsiA|Z F=E7]9] ADe| &%
7F Y& Aoz 4#37 galanthamine™©] 3l
t], galanthamine> scopolamine® & %
7199 #E A 229 g3 @71y
& ApAAZITa S,

A3 eNe] HolA AZAAAER] astrocyte
microglial cell-& 74|32 E3}ol]
3 JPAAZA, cytokineES v HH
24 ol A S FAs=HE 7
AR, e wEFe] BAEhE A B H9

)

ol A microglial cell®] astrocyte®] F=SA=<1

ZFQ1 IL-1 % TNF-aE A4t astrocytes
FA3A) 7|1, A=FE astrocyte= IL-6, 1L,
TNF-a, GM-colony-stimulating factor, IL-5 &
9] cytokineS AJAGAI71L B4 LdFQ)
peroxynitriteS =30 24 AAME] APE
S of7)sHAl "
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IL-1 Al2="2 IL-1a%} IL-189] 2H8-A, IL-1
receptor antagonist(IL-1ra)?} 22 W14 &
|4 ZAggA e} e MY Fo Y=z F
e AEY 92 I-a E=E 1174 1

g I AE S8 dfste] IR
accessory protein(IL-1RAcp)ell TAIH S ZH
At ILras AdRFolal BAHR
IL1RAcpe]l  Wd 2&A=A  IL-1RAcp7}

IL-RIO] A X8HAl Ap4le] 4lE IL-1RIC|
Ay L1 255 28 Aoz AR
EPS).

Microglial cell®] 71 SAZA0 &4
CNSe] ®WAQl wWsle] ¥kg3he F43 &4
slo|t}. Microglial cell> ¥AAe] HukA<l

HSHETE ofue}t Al WA Wl o]
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