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Effects of Ginseng Radix Plus Crataegi Fructus on the
Mice Model of Alzheimer's Disease
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Abstract — This research was investigated the effect of the Ginseng Radix plus Crataegi Fructus (Gin-CF) on Alzheimer's dis-
ease. Specifically, the effects of the Gin-CF extract on IL-173, TNF-o of BV2 microglia cell line treated with LPS. The Gin-CF
extract suppressed the over-expression of IL-1p protein, TNF-o, protein, MDA, and CD68/CD11b, in the mice with Alzheimer's
disease induced by BA. These results suggest that the Gin-CF extract may be effective for the prevention and treatment of Alzhe-
imer's disease. Investigation into the clinical use of the Gin-CF extract for Alzheimer's disease is suggested for future research.

Key words — Ginseng Radix, Crataegi Fructus, Alzheimer's disease

Aufj = Yz slo] ™M (Alzheimer's disease ; AD), E#4]
|l (vascular dementia ; VD), S5 m|2 FEEH, 21
A ADE 50% ©1de] 7P B2 ¥&S XXEAL 3
T A=A, Mo 2ty FiEd Sl 228 27
& Yehlo], ¥ e AA3], Aok @Rl 2ol 54
olt}.Y Ao 2E F ol NI MBI, HEMS) i, 52
1B KT, e ReR, 1B, Bl Bve B, &E,
MR, o MERSE 58 BT

AD+ B amyloid peptide(BA), estrogen, apolipoprotein
E, presenilin(PS), oxidants(free radicals), &=, AaLol £]<h
&4, ARHAGER 2 MRERERT 59 B2 fddxst
Foshs Aos guA JdEuY o] & ADY 71Hd) )
g I EAQL M2 PS FHAESY] EQH |9} amyloid
precursor proteins(APP)] HTHYF O =2 13 BA7F HFL
Z WEoAA A, o] BAY RS E AUl EAY A
AEo2 8| AAHES] H3)7h dojurhe Zolm 21
ADS] 12} 32491 7198 ZEAES choline’d 42173719 W
Ag AA7 doE 2A7F ggsA AAH T 9o,
acetylcholineS 243t AD$A}e] A4 S AFs)
B gl d7gx Yk
*TIATIAHE-mail) : herbman@joongbu.ac.kr

(FAX) : 041-754-6395

314

g, EyAQ) HEE, 2E B Ve EENkel oa &
233t microglial cells} astrocyteE°] F&549H3- cytokineS
FrhalA] A st 9] cytokine Aol T H o B,

o
FHAAAS FFNLS LoANT olZo] HEEHS U

oxithe 7Hdol AZIH L Yt

AZE HIRHEFS T3 Araliaceae)oll 43 thd Al 2
H1 AZE Panax ginseng C. A. Meyer 2] BE|E 3]
& AAST AZI AOoT, AFES AT Vol SiiE
o2 Bo7t KR, LR 28] o, T
T, 2, (FERE, BRAK, BE, BLEE 59 %59
Ag=e] st

APAKCrataegi Fructusy= 7] 2ol &8k SPwE20 AbA}
-(Crataegus pinnatifida Beg.)2l 2 BIEATR, (HAHE
&, Bkl oFalghg-o] lo afE, WA, B, B,
i 5] 25p7] W] X7l da] geE Y, 3
el X Jox BT e B

2 AFoMe AZ] MRS LA EmAE-S &
B3 ABEEAT O] BAR ¥ AD HiE AFH 2 wA
EE Bt FFHHS cytokine, A2 ISl (MDA)S}
CD68/CD11b%] RS &3 v}, Fojgt AE A7)
B33k vpolth,



Vol. 37, No. 4, 2006

AEE - 2 AP sted ARSE U3 C57BL6 AFH
¢} BALB/c AFE At dola ikl 1 3
ot AZAIR F AP AMgEtR oY, AAFA7A] 1Y
ALEEEE 22.1%014, ZAH 8.0%018}, 2AG 5.0%0]
ah, 238 8.0%<138h, 2 0.6%14, Q1 0.4%0)1, AFAL,
=l B8 R3] s A 2242°CE AL #A5)
3L 257 AR 2l A-3AIR] F Aol AMS-EIGIT

AZ111 8% 4 5 (Ginseng Radix plus Crataegi Fructus ;
Gin-CF)ol] AME-gE SfAll= FAAIA oA F4ke14t 4d
o A IWAES FUs A st ARSI

Ao M= — AZ: 15g, 1UFE 158 T A AR
A7 309 FF4 1,300 mi 71k] GRFET0lA 34
7k 7tg st @2 250ml FE S o X (WHATMAN
NO. DE 13] AA3}3t & 7t 55ARE F53H L, ol&
A 54 2715 ol g3ty & Ax% s ES
deep-freezer(-84°C)ell Bt 7, A¥e] o3 F== 3§
Alste] AMg-3I9ITH

AD #iHE MZlel microglial cell 24 — 8F E<9tke] A
FBREAT HAH(73 mgke) 87F T8E AF Q] S0
S 9437 ¥E A t}e 23] D-PBSE A3t} brain
S 22 2710 2 Hsk & conical tube(15 mh)oll %
1,400 rpmollA] SEZF 9423137, tubeo] RPMII0S &
3L 37°C CO, weF71el A 2417 &<t v %e 5 0.5%
trypsin-0.2% EDTAE H71gt & 3087 Al wi st
HjeF & PBSE °F 28] 1,500 rppmoil A YAlE-gsle] AjF 35k
% anti-CD14 ©AA S ¥ G3olA] 1A 7}F vieksiic,

33] elrklAl el deE A& S & Cellection Pan anti-
mouse IgG-bead® microglial cellS £2]3+ & AIE release
bufferg anti-CD14" Al X9t ¥ &},

X213 microglial cellS ice-cold FACS £+-8-91(0.05%
BSA, 0.02% sodium azaide in PBS)©. 2 33| A 3}aL,
FACS €458 284 wet 5% AL45-84(2% para-
formaldehyde)s 83. £ & ISolA 1587 IA3IATh

IR F M EE ice-cold FACS 98B0 7 4311,
permeabilization -3 -82(0.1% saponin, 0.05% sodium
azide) 2.2 AJollA 1587 W= & & FITC-anti-IL-1p2¢
FITC-anti-TNF-o& 304-7F G-&ollA w3t e &
permeabilization®5-8-38 0 7 33] A3l A XS FACS
A3gAo He T FAE FFEA7IE microglial AL
W} BEEEE IL-1B9F TNF-00] 2@ S CellQuest ZZ 13
o8 B

A& RS EH(MDASE) - MDAZ-S Suematsu
So] WA ?o) we} clean test tubedl] X2 el 200
£ ¥, 8.1% Sodium dodesyl sulfate(SDS) solution 225

315

wiE 7Fta 5% &< vortex mixerZ EF3H}. 20% acetic
acid 1.5 m/& 7}8lal 2283 75 Wl E/E YW 5% 5
vortex mixer® E38IC}. 1.2% Thiobarbituric acid solution
S Z4Zhe] 1 mi tubeo] HSFL, clean dry marble(+-2]
E)E coverdh &, 3027t water bathollA] 21}, 12z A
29014 3087 cooling@t F-of 3,000 rpmoflA] 2087 €4
Eejsled AdEae- Agdl A3t ELISA leader(Molecular
devise, US.A)) 532 nmol|H F4E=E 2730}

CD68/CD11b #&RE M= B4 — AD & AF A &
o] doft ¥=2-g- AA choppingdt & cell strainer(BD,
Falcon)?ll 237 3 m/ sylinge rubber® %3-S 2+ £z
HAZ Ffelg Bldit). 3)5H 5942 Hypaque-1077
(Sigma) 5 miZ HME F-{Y 5miS gradients THE TR
2000 rpmellA] 20%-7F 4R E 3 & bufly coat F+ES
23t 23] D-PBSE AIAEIATE Aozl HAE F-5
< 1% FBS?| FACS ¢80l Yol Fejslqitt. #ele
A 320l ACK 848 AMelste HE1E A AL 4004
A FFHAE HAISIAR, 22l PE-anti-CD68, 18|31
FITC-anti-CD11b& %3 3027+ E-gollA] wheAIZth e
F- 33] o} S ATE FAIEE £ flow cytometer
2] Cell Quest E2 188 0|88l CD68/CD11b AZEFE
A ST

SHCHNA s2fo] £H - A F glucose, AST, total
cholesterol, HD-cholesterolx|= 21548 8F8HE47] (Biochemi-
cal analyzer, Express 550)& AR&-slo] &A3140)

AChE EME =3 - AChE &%= cholinesterase kit
2 23t €4 5 AChE 8= =437 sty
test tube®} blank tubeZE FEA] 3}, test tube©l sodium
chioride solution 0.2 m/¢} serum 0.2 miZ Y7 &35ttt
Blank tube®} test tube®l 3.0 water, nitrophenol solution
2 ml, acetylcholine chloride solution 0.2 m/& 3 7}8kc},
acetylcholine chloride solutionS #7138t & A7+ A &3]
71E3810d 25°C sFxoll As] 3027F WiFAIX] §- ELISA
reader 420 nmellA] S4E=E 2t o A= AA=A
BLANK-A TEST #2ld] &8t} LS 243190}

SAXE| - AFHES] PeHF 2 FTEAHNAM de 4
= meantstandard error® 7| E3A T F o8 AEL
Student's t-test ¥4 WS ©]8-3l] A3

do not

4

i

AD #%EE HF 2| microglial cell 4] — Microglial 4%
WollA IL-1B9} TNF-o B8HS- &3t A3, Fig. 1614 B
= ZIAE IL-1 A EW ©Ee BAE ol FYUg #m
FEol 87.617.9(%)°) AL, TacrineS #LH13h [} faEo)
47.1£6.8(%)= HIEFF) VISt fod A sl om



316

120 W giL~1beta
R B TNF-alpha
® 100 -
@
3 80 1
(]
2
% 60
(e}
o
2 40 A
4
[e]
S 20 7

0 . N
BA + + + F

AD-CT Tacrine Gin-CF400 Gin-CF200

Fig. 1. Intracellular staining of IL-13 activity on the brain
CD14" cells in BA-alzheimer disease mouse model with or
without by the administration of Gin-CF extract. C57BL/6
mice were orally administered of Gin-CF (400, and 200 mg/kg
p.o) and tacrine (10 mg/kg, p.o) in 8 weeks. continued once a
day in 8 weeks. IL-1B and TNF-o activity measured by
FACScalibur, number of CD14 positive cells in the mouse
brain of control and the groups were submitted during the
stereotaxic procedures to PA-induced alzheimer's disease
model. Data represent means=S.E. (N=3). Statistically
significant value compared with BA-induced alzheimer's mice
group (Control, CT) data by T test (*p<0.05, **p<0.01,
**%p<0.001).
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Fig. 2. Effects of Gin-CF extract on the malondialdehyde value
in the brain tissue in PA-alzheimer disease mouse model.
C57BL/6 mice were orally administered of Gin-CF (400 and
200 mg/kg, p.o) and tacrine (10 mg/kg, p.o) in 8 weeks.
Malondialdehyde (MDA) value were MDA-TBA activity
measured by spectrophotometry. Tissue (mg) in the mouse
brain of control and the groups were submitted during the
stereotaxic procedures to PA-induced alzheimer's disease
model. Data represent means+S.E. (N=3). Statistically signi-
ficant value compared with BA-induced alzheimer's mice group
(Control) data by T test (¥*p<0.05, **p<0.01, ***p<0.001).
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Fig. 3. Effects of Gin-CF extract on the percentage of CD68
and CD1lb-gated cells in BA-alzheimer disease mouse model.
C57BL/6 mice were orally administered of Gin-CF (400 and
200 mg/kg) and tacrine (10 mgkg, p.o) in 8 weeks. After 8
weeks, mouse brain cells (5x10° cell/ml) were isolated, and the
brain cells were washed twice and analyzed by flow cytometer,
number of CDI14 positive cells in the mouse brain of control
and the groups were submitted during the stereotaxic
procedures to BA-induced alzheimer's disease model. At the
end of the experiment, the mice brain CDI14" cells were
removed and PA-induced alzheimer's disease model control
CD68+ and CDI1b" (A), tacrine (10 mg/kg, p.o B) treated,
and Gin-CF orally administered 400 mg/kg (C) and 200 mg/kg
(D), CD68/CD11b cell population (%) were measured by
analyzed by flow cytometer.



Vol. 37, No. 4, 2006

CD11b"2 38.9(%)°1 213, Btk #FEAES) tacrine 3 HLFES
6.6(%) -2 ¥R vlete] FASHA Akt

ANBAEET 400 mgkg HREHES 16.4%)01A 2, 200
mg/kg FEEES 22.4(%)2 #Eiol) v)sle] EEsE B4
A7 @A) 7HAshs 02 el

Z2fy CD68Y/CD11b™el H]&ked CD68/CD11b'S) th]
AE 91&2 AZBNEES S &Efo] Bt vistd &
Ve A3E UrEBE\E}

BRCHEE s12F 2 _ C57BL/6 ABF2] Hof| stereotaxic
o2 BA (10 uMYE ‘"F%‘HJ AHe] HHE BES H 2¥
T, BEEIEEER] tacrine FREIH(10 mg/kg), AZLAERAS
FLELFE(400 mg/kg, 200 mgkg)S 2 FE3H 1Y 13] 8%
B AFFAS F AdHsEoz A Pt
< 233t

Fig. 40l B ARY dAHFE AST 3= AAo)
100.8+2.0 (IU/L)eIAAL, BAS Mo FYst $HHES 100.5
$£20.0 (IUL)SZ S =AU ISR tacrine HELEE
o] 8AF ASTE 78.5+2.7 (IU/L)E LR} Tz u)s)
71:]'5\— ]‘ 01,]. 0'4}6]8_ w\/\/\-—l—’— NZHLABEATT 400 mg/kg
frEEe] 3F ASTE 56.4+5.1 (IUL)E Ve f2)4
UA st B3, 200 mg/kg HHEEES 109.6+8.1 (IU/
L)E &5 o] ofEol 9% 7&%*38_ YelA] ettt

Fig. 5914 B= AAE EHF total cholesterol(T-Chol)
R Aol 1022+5.6 (mg/d)olliL, BAS o &
A3 HIAFES 115443.6 (mg/d) o2 2R HAC). btk
FEFERQ] tacrine $ELRES] EF T-Chole= 97.4+5.3 (mg/d)E

140 1
120 4
100 4
80 4

AST level in serum (IU/L)

BA - t + - +

wT AD-CT Tacrine  Gin-CF400 Gin-CF200
Fig. 4. Effects of Gin-CF extract on the serum aspartate
aminotrans (AST) level in BA-alzheimer disease mouse model.
C57BL/6 mice were orally administered of Gin-CF (400, and
200 mg/kg p.o) and tacrine (10 mg/kg, p.o) in 8 weeks. Sera
AST value measured by Biochemical analyzer, INTEGRA 400
and analyzed for serum level as described in Material and
Methods. Data represent means+S.E. (N=3). Statistically
significant value compared with BA-induced alzheimer's mice
group (Control) data by T test (*p<0.05, **p<0.01, **¥p<
0.001).
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Fig. 5. Effects of Gin-CF extract on the serum total cholesterol
level in BA-aizheimer disease mouse model. C57BL/6 mice
were orally administered of Gin-CF (400 and 200 mg/kg, p.o)
and tacrine (10 mg/kg, p.o) in 8 weeks. Sera T.-chole. value
measured by Biochemical analyzer, INTEGRA 400 and
analyzed for serum level as described in material and methods.
Data represent means+S.E. (N=3). Statistically significant
value compared with BA-induced alzheimer's mice group
(Control) data by T test (*p<0.05, **p<0.01, ***p<0.001).
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Fig. 6. Effects of Gin-CF extract on the serum glucose level in
BA-alzheimer disease mouse model. C57BL/6 mice were
orally administered of Gin-CF (400 and 200 mg/kg, p.o) and
tacrine (10mgkeg, po) in 8 weeks. Sera glucose value
measured by Biochemical analyzer, INTEGRA 400 and
analyzed for serum level as described in material and methods.
Data represent meanstS.E. (N=3). Statistically significant
value compared with PBA-induced alzheimer's mice group
(Control) data by T test (*»<0.05, **p<0.01, ***»<0.001).
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Fig. 7. Effects of Gin-CF extract on the serum HDL-cholesterol
(HDL-Chol) level in BA-alzheimer disease mouse model.
C57BL/6 mice were orally administered of Gin-CF (400 and
200 mg/kg, p.o) and tacrine (10 mg/kg, p.o) in 8 weeks. Sera
HDL-Chol value measured by Biochemical analyzer,
INTEGRA 400 and analyzed for serum level as described in
Material and Methods. Data represent means+S.E. (N=3).
Statistically significant value compared with BA-induced
alzheimer's mice group (Control) data by T test (*p<0.05,
**p<0.01, ***p<0.001).
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Fig, 8. Effects of Gin-CF extract on the serum AChE activity
level in BA-alzheimer disease mouse model. C57BL/6 mice
were orally administered of Gin-CF (400 and 200 mgkg p.0)
and tacrine (10 mg/kg, p.o) in 8 weeks. Sera AChE activity
measured by cholinesterase kit and analyzed for serum level as
described in material and methods. Data represent means+S.E.
(N=3). Statistically significant value compared with PA-
induced alzheimer's mice group (Control) data by T test
(*p<0.05, **p<0.01, ***p<0.001).

o \BIEHRS S HEE A JAsE4S AAS 9
eAE 32t sttt

I A ABLWERES S FEE R dzstoln A
o] gt =l MDA ol Hfaftel] nlsle dAs] 7
2815t

BAZ} FEE EA FHHoNME E2d3kE astrocyte?}t micro-
glial cello] Bo] FaAH =], YRAFAAE oJdte] &
3814 microglial cello] IL-1p 2 TNF-o 59 |598 4%
Ol E7IRIS AN, olF HFWHE Mol ETIRIS A
ZE FABINA o] 23t A(nitric oxide, NOYS AJAHsHiL
A ROSE UF2] peroxynitrite(( ONOO)2ZE -FE=H o] 2l
AN S oINS LA 2o} AL AFuke
Hpol g7l e] AuAo] FEH T gt

BAZ =¥ AD JEHE AF <] fis# H oA e gt
% cytokine, CD68/CD11b B8-S B2, WA fgh

wzAoM o] AZFuEE cytokine®] UFQ! IL-1p HAEFS
patel Az, EHEC] i8] BAT Mol FU Bl

S/ ABLEEET HSE T jEgHol
8] 7HeAL, TNF-o Tl HA] iEER B3] BAS
o FUT B STl AZBIEEAT RR
e Bl AAS] A4aPSS E 4 UTh

o= AZLEEAT Ol ADY U T SR el A
Ffjolre] FERHEA HHH cytokine®] BA3HE AEA
il =0 A4 T BF G930 E A Ao
2, AZBLEEAT S #RE T AY A" 950
cytokine® 2 ZH e AAME FEHES AW = s A

(e

i

[e]

(¢

(W)



Vol. 37, No. 4, 2006
o7 EpE
= 2

AN B EA O] BAR 459 AD fifg Rdd nx&
FES A% A, o 2 AEE A _

1. ABLEEAF S AD it H 22 A9 Al x4 IL-
1B, TNF-a] 38 S84 FPAETE A AT

2. ABFEEA S-S AD Fift X220 MDA &4
3+ CD68/GFAPS] A E+E A5t

ol ige] Az wFo] Hol AFLEHEAH S ADY o
Wik A gol AEE F US AR weksn AHe 71
o thek A-7ek AD X Fell YoM AZLEFEEFS 44
2 gl tist A7} FFE AEHOZ o|Fojxjof & A

ol

L=
[y —

rot

1. Altstiel, L. D. and Sperber, K. (1991) Cytokines in Alzhe-
imer's disease, Prog. Neuro. Psychopharmacol. Biol. Psy-
chiat. 15(4): 481-495.

2. Alzheimer's Disease Collaboratory Group (1995) The struc-
ture of the presenilin 1(S182) gene and identification of six
novel mutations in early onset AD families, Nat. Gene. 11:
35, 219-222.

3. FREER (1992) ERINMMENEIER, 27-31, R8T, M2

4. BHHH, FFEE (1992) REEIHEE, 256271, 327-330,
BB EEETL, AE

5. BFEE (1992) BARRIERAp, 225-228, 230-232, 21H

o3, A2
6. o125, A (1997) YA}, 199-210, 323,
e

7. Borchelt, D. R., Thinakaren, G., Eckman, C. B., Lee, M. K,
Davenport, F., Ratovitsky, T., Prada, C. M., Kim, G, Seekins,
S., Yager, D., Slunt, H. H., Wang, R., Younkin, S. G and
Sisodia, S. S. (1996) Familial Alzheimer's diease-linked pre-
senilin 1 variants elevate BA1-42/1-40 ratio in vitro and in
vivo, Neuwron, 17: 1005-1013.

8. Breakfield, X. O. and DeLuca, N. A. (1991) Herpes simplex
virus for gene delivery to neurons, New Biol, 3: 203-218.

9. Kandel, E. R., Schwartz, J. H. and Jessell, T. M. (1991) Prin-
ciples of Neural Science 3rd edition, McGraw-Hill Medical,
New York.

10. Kowall, N. W., Beal, M. F., Busciglio, J., Duffy, L. K. and
Yankner, B. A. (1991) An in vivo model for the neuro-
degenerative effects of beta amyloid and protection by sub-

11.

12.

13.

14.

15.

16.

17.

18.

19.
20.
21

22.

23.

319

stance P. Proc. Natl. Acad. Sci. 88(16): 7247-7251.
Selkoe, D. J. (1991) Scientific American, November, 68-72.
Scientific American Inc. New York.

Lemere, C. A., Lopera, F., Kosik, K. S., Lendon, C. L., Ossa,
J., Saido, T. C., Yamaguchi, H., Ruiz, A., Maritnez, A., Mad-
rigal, L., Hincapie, L., Arango, J. C., Anthony, D. C., Koo, E.
H., Goate, A. M., Selkoe, D. J. and Arango, J. C. (1996) The
E280A presenilin 1 Alzheimer mutation produces increased
BA 42 deposition and severe cerebellar pathology, Nat. Med.
2(10): 1146-1150.

McGeer, E. G and McGeer, P. L. (1998) The importance of
inflammatory mechanisms in Alzheimer disease. Exp. Ger-
ontol. 33(5): 371-378.

Weinstein, H. C., Scheltens, P., Hijdra, A. and van Royen, E.
A. (1993) Neuroimaging in the diagnosis of Alzheimer's dis-
ease II. Positron and single photon emission tomography.
Clinical Neuro. Neurosurg. 95(2): 81-91.

Dickson, D. W., Ksiezak-Reding, H., Liu, W. K., Davies, P.,
Crowe, A. and Yen, S. H. (1992) Immunocytochemistry of
neurofibrillary tangles with antibodies to subregions of tau
protein ; identification of hidden and cleaved tau epitopes
and a new phosphorylation site, Acta Neuropathol, 84(6):
596-605.

Tabaton, M., Cammarata, S., Mandybur, T., Richey, P,
Kawai, M., Perry, G. and Gambetti, P. (1992) Senile plaques
in cerebral amyloid angiopathy show accumulation of amy-
loid precursor protein without cytoskeletal abnormalities.
Brain Res. 593(2) : 299-303.

FREAT B (1979) MBRAELR, 4041, T3 =AM EAL
21k,

ZAMF T (1984) gk, 170-172, YiidEBAL,
.

TS (1987) AEMH, 1013-1014, ZRA, A&
FEREL (1997) BRATE, 585-586, FHAL A2
Suematsu, T., Kamada, T., Abe, H., Kikuchi, S. and Yagi, K.
(1977) Serum lipoperoxide levels in patients suppering from
liver disease. Clin. Chim. Acta 79: 267-770.

Ons, S. K., Kitamura, M., Maekawa, K., Hirata, M., Ano,
W., Ukai, T. and Yamafuji, Narita H. (1993) Protective
effects of R(-)-1-(benzo[b}thiophen-5-y1)2-[2-(N,N-diethy-
lamino) ethoxy]-ethanol hydrocholride (T-588), a novel cere-
bral activator, against experimental cerebral anoxia, Jap.
Pharm. 62: 81-86.

Chong, Y. H. (1997) Effect of a carboxy-terminal fragment
of Alzheimer's amyloid precursor protein on expression of
proinflammatory cytokines in rat glial cells, Life Sciences,
61(23) : 2323-2333.

(20069 118 138 )



