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ABTS (2,2'-azino-bis (3-ethylbenzthiazoline- 6-sulphonic acid) : 2,2'-% § #(3-2 £ ¥ ¥ gek
H-6-F L) - Ax T

ACh (acetylcholine) @ z fg*2ik

AChE (acetylcholinesterase) : ¢ fig 2k fin fi¥

AD (Alzheimer’s disease) : F# i% % Bz

AICD (APP intracellular domain) © k4 th = 5% 30 P2 p 5 £

Aph-1 (anterior pharynx defective-1) : # \FR& findee B- 1

ApoE (apolipoprotein E) * §%75 ¢ E

APP (amyloid precursor protein) : #f ik > ¥k 7 5% 3-v

ATP (adenosine triphosphate): = @”iﬁf@‘:ﬂﬁ]\ﬁ”

AP (amyloid B-protein) : ks & 39

AB1.40 (amyloid B140) * HFH A~ & -9 Prao

BACE (beta-site cleaving enzyme, B-secretase) : B-*» =% *» fis

BHT (butylated hydroxytoluene) : ¥ % 7 fj

BSA (bovine serum albumin) : £ & 9 F-¢

CA (Centella asiatica) : & =12

CAT (catalase) : 3% i 3 fix

ChAT (choline acetyltransferase) : ¢ fpedk & = % 2%

CSF (cerebrospinal fluid) : %% % %%

CTF (carboxy-terminal fragments) : & fL % =3 & £

DCFH-DA (2,7-dichlorofluorescin diacetate) : 2,7 = % ¥ %% ¢ Bifiq

DMSO (dimethyl sulfoxide) : = # 2 37 7

DPPH (2,2-diphenyl-1-picrylhydrazyl) : 2,2-= ¥ A =vk?2 A p d A

DSM-IV(Diagnostic and Statistical Manual 1V) @ 44! 7 25 878 S £ ¢ % w iR

DTNB (5,5’-dithiobis-2-nitrobenzoic acid) : 5,5-= #x(2-# 2L ¥ 7 f&)

EDTA (ethylenediaminetetraacetic acid) : ¢ % = "= & fi&

ELISA (enzyme-linked immunosorbent assay) : i % & % 4 72

EOAD (early onset Alzheimer’s disease) : % % 4@ /% B <



FAD (family Alzheimer’s disease) : #2% 4|7 i« /5 B

FBS (fetal bovine serum ) © #5245 i

FH (familial hypercholesterolemia) : 2% |4 % "% Ffi o

fMRI (functional magnetic resonance imaging) : # it |15 £ IR &P

GABA (y-aminobutyric acid) : y-*=4 = &

GPx (glutathione peroxidase) : <%+ *XiF § i* fi=

GR (glutathione reductase) : 5%+ <& f fi=

GSH (glutathione) : #x %4 X

GSSG (glutathione disulfide) : #5#: 4 *x = frit 4

H,0, (hydorgen peroxide) : & % * &

HDL-C (high-density lipoprotein cholesterol) : B % & 73 3¢ "% #|f%

HMG-CoA (3-hydroxy-3-methylglutaryl coenzyme A) : 59 A ~ - gaff e A

ICD-10 (International Classification of Disease 10) : FI"% # 5 £2 4p b i B B R 53 & 57 5 +
R

IDE (insulin-degrading enzyme) : 5% § % "% fZfis

IDL (intermediate low density lipoprotein) : # % & #5 3-v "2 F|f%

IGT (imparied glucose tolerance) @ # & #&a < (7% 2

INOS (inducible nitric oxide synthase) : % #3|- ¥ i* § & = fis

ITS (internal transcribed spacer) : ##& 4% I %

LDL-C (low-density lipoprotein cholesterol) : % & fin 3-v "% #fig

LOAD (late-onset Alzheimer’s disease) : 8t.% 3| [¢ % /% Bz

LPS (lipopolysaccharide) : *5 % p&

MDA (Malondialdehyde) : 7 = %

Met (methionine) : * g fié

v

MMP (mitochondrial membrane potential) : 4% %8 %%
MMSE (mini-mental state examination) : #4¢ ;& i i3 % i & %

MRI (magnetic resonance imaging) : & £ = #& ¥

MRS (magnetic resonance spectroscopy) : 1% + J& & 3%

MTT (3-(4,5-dimethylthiazol-2-yl)-2,5- diphenyltetrazolium bromide) : 3-(NULL,5)-g? 2 -2-

et -(NULL,5)-= ¥ A it w § vk



NAA (N-acetyl aspartate) : N-z fig =% F* % vefi %

NAD (nicotinamide adenine dinucleotide) : # & mﬁéﬁmﬁu%\% B s

NADH (reduced nicotinamide adenine dinucleotide) : & /& & L‘ﬁﬁiiﬁﬁﬂw;j‘(v&-vé B

NADPH (nicotinamide adenine dinucleotide phosphate) : ﬁfﬁ&ﬂzgﬁiv%vé = Py e B

NBT (nitro blue tetrazolium) : § Fw ek
NEP (neutral endopeptidase) : ¢ {43+ "xp *7 fis

NFTs (neurofibrillary tangles) : #¢ 5 4 a3 %

NINCDS/ADRDA (National Institute of Neurological and Communicative Disorders and Stroke

and Alzheimer’s Disease and Related Disorders Association) : F"% 4 ‘52210 5 & 4f

F TR b 1 A R
NMDA (N-methyl D-aspartate) : N-? f-D-% * % #ichs
NMDAR (N-methyl D-aspartate receptor) : N-¥ fL-D-% F® % dicfit %

NO (nitric oxide) : — ¥ i §

NSAIDs (non-steroidal anti-inflammatory drugs) : 24§ % f% 58 cngug 3

PBS (phosphate buffer saline) : #ps @ % =% %

PD (Parkinson’s disease) : t1 4 2 < jx

Pen-2 (presenilin enhancer-2) : % % % 3 5 + -2

PET (positron emission tomorgraphy) : & =+ & 1! %74 4% 45
PI (propidium iodide) : 7 it % ex_

PS1 (presenilinl) : & % 1

PS2 (presenlin2) : & % 2

ROS ( reactive oxygen species) : =1+ % & 3

sAPPa (soluble amyloid precursor protein a-secretase cleaved fragment) :

v o-AREET PR

SAPPp (soluble amyloid precursor protein B-secretase cleaved fragment) :

3o B-A Y g
SOD (superoxide dismutase) : 42 ¥ #L it fix
TC (total cholesterol) : % & %Az
TEAC (trolox equivalent antioxidant capacity) : Trolox * # 4% it 4

TG (triglyceride) : = pa4 7 fig
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TNF-o (tumor necrosis factor-a) : & % 3k 7 %]+ -a
Trolox (6-hydroxy-2,5,7,8-tetramethylchroman-2-carboxylic acid) : ka2 a4 2 E
ZS (Semen Ziziphi spinosae) : fz g i=
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Abstract

With improvements in living conditions and advances in medical technologies,
humans are living longer. Aging puts people at a greater risk for health issues, metabolic
syndrome and chronic diseases related to aging have an impact on society as a whole. The
aging related issues have brought great attention to the world and have been discussed
extensively.

In this study, we aimed to investigate the effects of interaction of red mold dioscorea
(RMD), which has long been considered a food product, with medicines in different animal
models of metabolic syndrome. Results obtained from hyperlipidemia groups indicated that
the blood cholesterol levels in groups that feeding RMD more than 22.96 mg/100 g hamster
were significantly decreased by 23.3% (p < 0.05). Rat models of streptozotocin
(STZ)-induced type 1l diabetes were established. These animals were divided into groups
that feeding RMD more than 176 mg/kg rat the insulin concentrations were increased
significantly up to 3.0 IU/mL (p < 0.05). Furthermore, in glycated hemoglobin significant
decreases 3.4% (p < 0.05). Further, we used RMD with amlodipine to investigate RMD’s
effect on the anti-hypertension effect of amlodipine in a rat model of spontaneous
hypertension. The results indicated that a single oral dose of RMD (176 mg/kg)
administered over an 8-h period significantly (p < 0.05) decreased systolic blood pressure
(SBP) and diastolic blood pressure (DBP) by 6.1% and 7.0%, respectively. No change in
heart rate was observed. We did not observe rhabdomyolysis, a potentially dangerous side
effect of statin drugs, in any experiments with animal models of metabolic syndrome.
Furthermore, no animal exhibited signs of liver or kidney dysfunction.

In the second part, we aimed to develop functional foods by using Chinese herbs to
counteract the effects of Alzheimer’s disease (AD). For this purpose, extracts of the
Chinese herbs Rosa rugosa, Crataegus pinnatifida, Centella asiatica, and Semen Zizyphi
spinosae were selected from their high antioxidant activity. In the aggregated APi-ao
neurotoxin model of IMR 32 cells, we found that Centella asiatica and the Semen Zizyphi
spinosae ethanol extract had lower cell toxicity and protected IMR 32 cells from
aggregation of the neurotoxic As.40 peptide.

We established an animal model of AD by continuously injecting APi.40 into the
hippocampus of SD rats by using an ALZET brain infusion pump. Groups fed Centella
asiatica, Semen Zizyphi spinosae ethanol extract, or RMD demonstrated slight

improvements in learning and memory capacity. After the animals were sacficed, serum
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biochemical analyses for liver function, renal function, and electrolyte balance were
performed. No changes were observed in any of these parameters. Serum and hippocampus
samples were collected to examine AD risk factors. APi4o Infusion increased
acetylcholinesterase activity and decreased total antioxidant status and superoxide
dismutase activity in the brain; however, these damages were potently reversed upon
administration of Centella asiatica, Semen Zizyphi spinosae ethanol extract, or RMD.
Moreover, the protection afforded by these herbs was more signficant than that afforded by
cholinesterase inhibitor drugs.

In conclusion, our study provides further efficacy data in support of traditional
functional foods for the treatment of diseases. We found that Centella asiatica, Semen
Zizyphi spinosae, and RMD inhibit AB-induced neurotoxicity and may play a role in
preventing the deleterious effects associated with AD. On the basis of these findings, we
recommend the development of functional foods for therapy or as adjuvant agents for the

prevention of AD.

Keyword: red mold dioscorea, Semen Zizyphi spinosae, Centella asiatica, Alzheimer’s
disease, ageing delaying.
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FER H%
- Xtz gk (21995 0 H 1996)

EC RGP AA G e A AR § R i At b
RO PR E RS S ST I F RS R R
LAEEEF M e RER e R R Fa F e i 0 H 5 R me
P e Al E LA o ¥ Hd e ch R L #5-3"‘;-‘5'—%“3??’ o RER R
* i o Hwd i (function) - 7 5 (behavior) % * % (performance) =% it % 2| z_o

4 @ik - - b (universal) ~ N F 4+ (intrinsicality) ~ i& 7 %

progressive) * 3 Z 1% (deleteriousness) 2. h *F Fl & E R 2 4 F 1T o d 34 B
Fw

BE~F o2 BF AR ST R AAREABFHOEM A B2 AT - > A7 &
TUH - R E RN ke 2 ]85 o KEE LR e 0 EE T 2 L B (diversity/

heterogeneity) ~ % & > 3 4v f S 4FRe o Flpt E i B L Mfp el a - WP e g e
MHF G o FHEL Y MR N PIES S 7 g 27 0 Harman 71956 &
Fehepd AEITH o BT P - KR AED D KenA D §1d S b anif
TAHERBHOERIEDL (Harman, 1956) o p d £ P BRHEFDF 9 k@ ypaod
# 0 bl4c 01990 # Sohal # A I L7 kAR I B4 2 FIEORRMA 1 FF
@ R L 4 &G (maximum life span potential; MLSP) = &
(Sohal and Allen, 1990) = @.fr — fad 4~ @ > B2 0 RARP RIHES 1“4 HE 2
@R REE LS W A o AP ¥ 0 d 04§ s 14 fis(superoxide dismutase) ~ f fiF (catalase)
04 PR ¥ i pr (glutathione peroxidase) % #x%: +*~< (glutathione) i = erfiy it
P A SLE Y AR A - R L fed b R E Y AR NLIER
B (Sohal and Orr, 1992) - 7= 3 ?;‘f%ﬁi . SAM i Bl DNA 3 (“ 451 ¢ "8 % & 03 4o
fH e HREEREF X IG T (Hosokawaetal., 2000) » 28 @ fk it Bhd fpk
Az ) g R DNA §F i3 G s 3 -85 A-2-4 §F § &
(8-hydroxy-2-deoxyguanosine;8-OH-dG) z £ % > Rl g g =€ i 2 it g b 2 & fB5
e F] (Cardozo-Pelaez etal. 1999) o & it ¥ end Bk w™ » 4 fff2 5 it 2 f§ b &
g RIRTHSRE  Ra o S E E SR e FPEEZ A mdng P I
iy % ¢ 8 br% i3 (Sohal and Allen, 1990) » d *+ X Flp d A i T iR R > B¢
WOrSH - - FioPiph g i@ & m H oo m dg W00 4 3 " i % (Ragusaetal,



1992, Bowling etal., 1993 ) @ & p fE-T i § i* e fi > FRwe 4 3 Hig i H 1
a4 o pd AFA B RSFRAR T DRSS @S e 3

G FRABIPMP AT P E ALY o LR ERE B anE 2 o Bl R
Yaoemipd > g4 H Rk EE - (Janssen et al., 1993, Olanow, 1993, Warner,

1994)

- RPPREGHE

P 1% 3 (metabolic syndrome) 5 1920 # Eskil Kylin 7 L3 i3 o & ~ 3
s EfeR b E= A% TR TEHES L - B iER o f 53 1947 & Vague IR
3oL j/ﬁqawi;_,ﬁaﬁt%;];gf;«,a S FARAPM e T R4 E o2 2 1988 £ £ W
Gerald Reaven #ci% &% R fim g § ch5Li7 & (Banting Award) JFzups g o &t X
JE ¥ (Syndrome X) s 4 > 2 f B T b e F1F R B IR % (Reaven, 1998) -
PR EGFFILERFLR (R BRBFLALEF L BRLEHRE) 2 B ¥
(dyslipidemia) (7 o ® = FaH W fqh®B ~ B B AR a3y "R HLE TR 3R F)
S ety B R 19 & #&mtX 3 % (glucose intolerance)] ~ 57 & [#r &4y @ 5w
L (central obesity) £ PRI IL] 22 B REGEGRL FIF 03 T FEE o ﬂ i %F

I LHY G RBP L iE#E (dysmetabolic syndrome) ~ % § & ddte i # o (insulin
resistance syndrome) ~ % £ i @B i ¥  (plurimetabolic syndrome) {5 = » € %
(deadly quartet) % (Kaplan, 1989 ; Reaven, 1988) - & 7 fir2 w53t 2006 & o *i-
PAER APPEGE X A RERELS T ABRRA T EL BRI G FRAI 2
AR e r ) T

2006) :

(1) %o (9 PR G OFFD 5200 09 L1 085) A SR Hkcn
30 ke

(2) Pg Fr v r® ¥ = &4 9 fy (triglyceride, TG) < *+%3:150 mg/dL & % 2 &
o 3-v "2 A& (high density lipoprotein cholesterol, HDL-C) & it (¥ <3t 35

Hp T RS J‘Ff L ANV dﬂz s T L NSriEE  (WHO |

mg/dL ~ & 24> 45 mg/dL) -
(3) = /& < 3% 140/90 mmHg -
(4) Hce F=¢ Fi (microalbuminuria) - ip e Foo AR P *‘f_. (excretion rate) = *%

20 pg/min °



2001 & # MR REEF s %7 4 (National Cholesterol Education Program, NCEP)
L3mdi- B E D SRR LR Y LR > B ET IR REE (2) 2B
—*‘F]f » WL B I o

(1) § PR~ > 102 24 ~ A5 88 o4 o

(2) = paH # fig ~ >+ 150 mg/dL -

(3) FH 3 %Ay kv *EF AR > 40 mg/dL ~ * 44> 50 mg/dL -

(4) = /& =+ %3t 130/85 mmHg °

(5) Z "Es =3 E 110 mg/dL -

WE LRI EREIR > E g BBy o P A - > B w NCEP 2
BRFAMRT o SBEFE 2007 £FRAER BTG N BhR G ES ETERE > Ty
NCEP <4 5 IRl > G EFEINAHL BN & 7F Fodk > B0 5@ 6 & A3
k2 (s Ao ¥ f 2007 EPF L4nd O E A Fr o AR R R Shn 1F ) 2
2 2 BN B ok B R T 4 fic (body mass index, BMI) » I #- 1% i i ¥ 2. 7 7R
AR ¥ ET 21 100 mo/dL » 1 A2 A AR E R REER (FRRiES R R
B & >2007)° & 2009 # > BPRAE AR T & § ~ F Bow a7 3 o0 (National Heart, Lung,
and Blood Institute) ~ % B« %5 ¢ (American Heart Association) ~ & 7 < %5 & €
(World Heart Federation) ~ &% & *% & it & ¢ (International Atherosclerosis Society) ~ 7
R aeake > & £ (International Association for the Study of Obesity) » 4 # 55 & &/ >
RS iEE L %7 44 2001 NCEP ATP Il (Adult Treatment Panel I11) & & 5 &
# > pe & 2005 B VR P B & ¢ (International Diabetes Federation) = & ¢ - ik fg %
T2 A A AR R E (Alberti etal., 2009) -

= ~ B =%y (hyperlipidemia) 225 "5 £ ¥ (dyslipidemia)

FrekeiEd AR IR s T T (17 A 130 > 2013) 0wl B oA g LR A - =
FE - 2 FREAFLARY A Gl Ao FRBDER FF o B fyp L
Wk P AR AL LA R A EORH R s R E L e R BRTFF o B
100 4@ 55 - Agd g 2 T gt e gl gy FlEE (FoEd Bty L
k)~ AT (B OR TR o TR ) £ 4 8 514 R (Kinosian et
al., 1994; Stampfer et al., 1991) -

W 5 ek BT



(1) £ 8 = qxeneh kg% (exogenous pathway) #T#EB~enfn 35 ¢ > fegfiss ¥ 4ay
EELE fEd B mre iE ~ PR TR R 4ar ARc 2 B Y b Ay (30-70%) R A i ¢
PLFY B R A S sl e d ek S (lymphatic system) G o~ R ¢ 0 BiSw A
dnre ety fEfs (lipoprotein lipase) A f& = P5grg iapk » rlmie i@ % > H ARG R
ARG PR BRI R RS L R B

(2) o 3R E = enp 4 2% (endogenous pathway) > "o % #- 5 4 enfn ShpL & =
TG & TC 5 ¢ * &M B A P 3d "EFME > & AEd "5 if % & & HDL-C-

(3) *a%s (lipid) ¢ 45 TC~TG % gi*g F (phospholipid) - TC % A fp & = m¥e
U, R ’Ji]“c% “FREFER4 3 D akih o TG o MFETZ phrlme A 4 2 B
FoA-FBRERRCEIFEE AR BT A T EE R AR A H A
ol Splhmre 7 R4 5 0 R BB FEL }f»n SRR LI Ji,&@ﬁ%]
IERFREE

(4) fadke Ha e FEg-kE TG 2 TC - A kit > rod TG 2 7%
FE fg e 0k FIEd BERG R~ PRALPEF AR (non-esterified cholesterol) ~ % g 3-d &
(apolipoprotein) #rie = di kit 4 G o H P Ppden LB g imie X B L2 5% %
AvE g Mo

(5) * %75 39 ¢ 5Bk (chylomicron) ~ 4& M % & P4 3-v  (very low density
lipoprotein, VLDL) ~ LDL 4= HDL = #& (Thompson, 1989) o 5 ik jic > -] % & = > d
TG (85-95%) ~ TC (3-4%) ~ Bi%; B (2-6%) % 3-v F i o

(6) VLDL & & 2375 | %5 £ & @i d SF58 L S ehph 2 2 TG 2 TC I % H
2% F TG (50-60%) - TC (20-30%) ~ &4 7 | (12-16%) % 3+ § - % VLDL i
APy Fee P REE A Rl 0 gAY BRAS Y BRI RY £ @t LDL g
feeg (e % (endocytosis) & » dm®e JTiS > 4 » % - 48 (lysosome) - 2 '*,éft IR SR S
f# 17538 TC (Steinberg et al., 1997) -

(7) LDL-C ¢ TC (35-45%) - #5#t*& F]f (6-15%) 4% (22-26%) TG (5-6%) =
Fv Fied o HDL GAF%2 /[ % & & » & $du 7 (45%) ~ A% (25%) - & F 7 iy
(10-20%) ~ #sag e FAE (5%) fo@ s (%) ° & % 7 75 60-70% "2 F fig 2 _d
LDL #7#+ (LDL-C)> i & £ TC d #+5¢ T e o0 20-30% 0 TC 1 & §_
d HDLi#i¥ (HDL-C) > H % iR 5 " %4 & ~ SR m”qﬁ”’ N AR R R R



A% R A % o HDL-C i jj'4i8 7 ¢ LDL-C > $ro i § 5 W E* (Yan et al,
2007) -

R A e (WHO) » %3 & fop Tk A %1 5 7 #8720 f ¢

Type | : Flst B pick i g m i3 = TG % :iE 1000-2000mg/dL » TC = @ 2 F o

Type lla: 7M. F "2 Hfsw g > - 482 ¢ 484124 @ (autosomal dominant) - i
A i e g 5w g (coronary heart disease) &—"F{ %R k0 8% (LDL-C
% > 200mg/dL) > F pFig = TC %3 300 mg/dL 12+ -

Type llb: % LDL-C &% i £ AMES ¢ > 2 §42-7 R OfRICH R % Foo
VLDL 533+ TG i3 -

Type Il @ o >S5 B ik 75 424 (remnants) £2 # & & 73 v (intermediate density
lipoprotein-cholesterol, ILDL) % # i = & H;L,,zv’ TC 2 TG %%

Type IV: R FtEM BRIy 2 323 TG 8 > 2 ¥ F 27 R OEHAMRS
FHRE o ERLE LDL-C ¥ -

TypeV @ &g d 305 g Jod ARG R g v R 2+ 0 TG &8

TERATRA RO HE ST

(1) B 2AfpLE (? TC kRS LDL-C kR B > 1 ¥ E)-

(2 BzpHidfmeg (£8 12 @ > 8¢ TG EAF I ¥ E)-

Q) ME&ABo" g (? TC 2 TG HF 1 ¥ E)-

HDL-C € % %% & "qpinkNE & %15 > 4§ HDL-C /> 40 mg/dL * & & 3
TG ¥ ¢ H e B jinpg e - F 2 HDL-C ~ 3 60 mg/dL Rl 5 H kv o
AT A A E A R A S L Fak o Bl TR O TR
B EMITRE R R 4o W% (progestins) ~ AE FAE ~ 1A ~ 2 AP
ROE o RH B PSSR ®EH i ? LDL-C £ i HDL-C kA& 3 a7
BA¥ o FS BB L e (Kinosian et al., 1994; Stampfer et al., 1991) -

LDL-C & % #7354z en§ & F it o g SPede P A 1 fow 508 5 £ ' 5+
(Daniel et al., 1989: Moghadasian et al., 1999) -

(- ) 3-Hydroxy-3-glutaryl-CoA (HMG-CoA) B & g $r 4|4



HMG-CoA : j fi= 375 it HMG-CoA % = mevalonic acid > &8 TC 2 &
> ihi R F A3 @ mevalonic acid & £ 45 TC Ap 2 B & 4w 5
F o % HMG-CoA B hpsidrd|m g TC &2 » e 3 7 AFF DT § hd Mo i iF
T ¢ BAH AT TCo § e N 3 e TC J 42703 BF > 7 1818 "5 n 72 3 4o
MRy XMk e & E > @ LDL-C i k@ A% > Fla ke @ TC
2 LDL-C - s B 5808 @ g enit 3o

HMG-CoA R mpsdrd|H ZIL 5 ¥ @ ¥ 2. "L Ff &5 2 — > 4o statin sg &4 >
z HMG-CoA B Rfs #r 4] | e 7% B g e 2 & <427 > € #r4] ubequinone
(coenzyme Q) = A # - @ ubequinone E_j AR %Y m e o b &2 ﬂrjlv% £ H=
(adenosine triphosphate, ATP) & =3 B cr- AE & 4 > W ? ATP 4 212> ¥
Rimre 7= 2 FF &yvn 2 (rhabdomyolysis) (Omar et al., 2001) -

(=) Statins %f*% & 7y ¥

poiE_stating s FqFER T U{E 0 B fqenn 0 RALEOE B o 1p40 M
FpaFEdgd o g7 s TC17% 2 29% > 12 LDL-C24% 3 61%- #
T a0 & F5d S M drd] HMG-CoA R hpsm i TC @& = (Maron et
al., 2001)- p =0 F # < statins #f"# & "5 % ¢ 4&5 simvastatin - atorvastatin ~ lovastatin
pravastatin ~ fluvastatin 12 2 rosuvastatin (& % > 2003) -

Lovastatin ~ simvastatin ¥ 5 lactones » i & 5 d "+58 ¢ 1 cytochrome P450
BA4 FEE P S K W BT ER o R TT R F g i &
< Fe g G OB 4o RvuR fEg £ op 3 14 (myopathy) 0k & - Statins X7 % i H b i
Ao g RO N5 01% 3 05% a2 H{eR T Mo FEH R e
statins #F &4 3 1 fp RBRR T B N 8 - pF o g e Iﬁs%mﬁ‘i—? € 3 4o
10 % (Williams and Feely, 2002) -

(=) Statin # i 3 4 iE%
Statin #"% s Pq F sl g e A4 T fus g e
TENPE FAP G
BiTe §3F 5 F M or stating ¥4 adrdl &+ TC hi42¢ - 4o mevalonate

# farnesyl pyrophosphate - geranylgeraniol % =t & & 4= » 4 §_% 27 statins &3~ 514290



44 (Flintetal, 1997) ¢h%]% > TC #£2L4 & F|% - #7 7 A7 > statins #4r ¢ ¢
fn?z o ubiquinone (coenzyme Q) 4+ £ (Folkersetal., 1990) > £ & 15 = - # — »statins
i Apin s %7 farnesyl pyrophosphate (ubiquinone & =i Az @ P A F) o g =
ubiquinone 7z & T *#; H = subiquinone F_% KR R Fp R0 B ¢ ARIE X a0 § stating
45147 LDL-C ik & t5 - ubiquinone hjk A&+ € ]t @ ' i< (Thompson et al.,
2003) > @ ubiquinone -E_f 4 48 fwre v b 22 ’Jﬁlv%v.é P4 = mipe (adenosine triphosphate,
ATP) £ 24 M- BER A > wmied ATP 2 £ f H R 5= 2§ wov
IR

- & % simvastatin i % Reih 6 B P Y Y AT AR Bop Py G E 8

fa¥ ubiquinone k& 7 P g4 £ (Laaksonen et al., 1995) -

2. 31 A= e =
Simvastatin ¥ ¥ g L »eimre (vascular smooth muscle cells, VSMCs) 7

TR R4 o 3R RNEHE R e A F= (T B 4o % (Guijarro et al., 1998) -

3. F 3 3@3}1‘@ o g
d *% statins #4- ¢ e TC Hghig Fr2 b b > Flpt § B R wre W Fg 2 %

LosEm BEE RS B TR chgrikit o ¢ 5 Y BEon simvastatin ¥

1t 20% ehg BT iE @A 4 (Piernoetal, 1992) - Tomoyuki % 4 87 3 ¢ 4y
&> simvastatin ¢ 5142 ¢ & i 4 #F rhabdomysarcoma iz (RD cells) @ »pkmifs
#cp= (creatine phosphokinase, CPK) crisif v » i@ Hse ¥ op  Mhh "G > TRk F &

statins E 4 o B PFICHR MR R R L ES 3 LE Baitip 2 *
(Tomoyuki et al., 2003) -

= WA
¥ P (diabetes mellitus, DM) S8 pEag i SR rid = oh- W LA > 2
iR R FIESL L A (insulin A LA G AR &5 K2 K P a T E
IR B Bz gk it &4 (carbohydrate) ~ #5 %% (fat) 2 F-v F (protein)
SR R 0 A &gk AR o 48 (chronic hyperglycemia) o
WARmEEEF L BEFTED G AN AN R R AR A KRR &
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HAAE T 3 v ikhs 5 g (polyuria) Ak 4 ficks 2 ML T U ko &R B A0
Pl ik e s k. (diabetic ketoacidosis, DKA) & 4% % /% % & & ik - (nonketotic
hyperosmolar state) » # & 4 £ i PoREY g A dpaidd (WHO,
1999) - MM b f W F L B § o KW AR L BIR G T AL - BRPH
o AR (retina) ~ B 3k3k 48 (renal glomerulus) ~ % Fl4¢ %5 (peripheral nerve) %
g P A A V2 E o oA A4 el e 5 % (retinopathy) ~ TR #
(nephropathy) ~ 4% 5% % (neuropathy) # |- < ¢ {+7% % (microvascularpathology) - #&
Fopas €A% ® faa gk~ AR PR HRAL Tt (atherosclerotic) % e 1R ¥ oo
3k if o ¢ A op (peripheral vascular disease, PVD) ~ %o ¢ % 5 (Cerebral Vascular
Diseases, CVD) 14 2 -k # #% . % (coronary heart disease, CHD) = F]u* #% Fc s i &
4 e & (myocardial infarction) ~ #5 ¢ kb (stroke) % # 3% (limb amputation) =%

A - A gz 3w & (Meigs et al., 1997; Brownlee, 2001) -

(=) BAp D e
1A

SEH R R = 200 mg/dL (1.1 mmol/L) & % 5 8 o] pER ¢ R F
mt st 1325 (oral glucose tolerance test, OGTT) 2z # %% n iﬁ%aﬁ“ FHERALB = 126
mg/dL (7.0 mmol/L) 4= =200 mg/dL (11.1 mmol/L);

2. § 5 #EAX 7 2 (imparied glucose tolerance, IGT):
TR foc ¥ 54 ER <126 mg/dL (7.0 mmol/L) » ® 140 mg/dL (7.8 mmol/L)
< OGTT #"% Jf: ¥ % <200 mg/dL (11.1 mmol/L);

3. 7 "s k3 (imparied fasting glucose, IFG):

T EER L :ch % # 4> 110 mg/dL (6.1 mmol/L) ¥2 126 mg/dL (7 mmol/L) 2z
o2 OGTT #"%a J]% # % #E <140 mg/dL (7.8 mmol/L) -

IFG 2 IGT > &dp i1 ¥ s &M fop 2 B enti B 4k & - 245 % BB R
% ¢ (American Diabetes Association, ADA) 1z » & >0 B i 5
(pre-diabetes) (The Expert Committee on the Diagnosis and Classification of Diabetes
Mellitus, 2003) - H = ﬂ Zf%:}rﬁﬁﬁﬁj A RV NI s f;:;};«,gp TR IGT &

8



IFG B %) S/ 4 s B RSy F o L BREBRER S - #
%@ﬁ@iﬁﬁ%ﬁ%§”ﬂ¢4im15%06£E£%kﬁ%@%%$siﬁj
5-10% s & ¢ 5 B 2 ¥ fop (Chouetal, 1998) < ot #h IGT i A ¢ e stk
ﬁ’i;x’"ﬁ?la BB~ E q}fﬁ’*rﬁ’?"'»ﬂ_’g)ﬁi I N e U =
ke ¥ s (WHO, 1999) -

I ~BoB2ZEFA

o L O v]zé{ﬁ@ %> 130 mmHg > 475k & 4>t 85 mmHg - %v]iﬁ"ﬁi@%
3 140 mmHg > 475k B E A 900mMmHg T E B AL R o B BA AN

(1) m#4-% & B (essential hypertension) » it %% s £ F 90% =+ - S d
ﬁ@&@’&%ﬁﬁz#m’%ﬁéwiﬁﬁﬁﬁﬁﬂ°

(2) F# 1% = B (secondary hypertension) » + % & d TN £33 - P A4
A A S A R A T e o R R R i A

BBz gl A m L BRA L A F R T e R b SRR R
oA B Rk BA LT A BT B R F R T
Lia iR ARM HE R 0 £ FECHOT R SRR SR EORA L Y R~ A R

TR F AR CAREERYZ AP R o RN o A KRS ER o

(-) = BZAH
L RPLAFI RS D F AR AFEE LR LB T TSRS
(1) A f 5 & T & -o f fedE ks (rennin-angiotensin system, RAS) - ¢ 5 fi & &
e e s o (7% BT I pFd 3 8%p -
Q HERA& gn PO ENEAG pENEX A LAREH SERCEN S
Blig ok B ATHRE AR o P SRR R 0 T AP ﬁ*‘u'}#ﬁ%% o R e
() i FTifred &t TR AL Henine o f e A e {odT
FIRRE e Rp o § L B AT S 475 (R 0 2002) -

() %o REP T 2 (0% {85
PTG RES EY G S 4T AT
(1) FIRM 2 REEA ~ kg I L BT -
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(2) B R A e dIA] R R A G R R
) BFL FlekFt 2~ 55 28 - 4 ¥ fegd - fx % #7404 (angiotensin |
converting enzyme inhibitor, ACEI) > = % & 3 4z: 1ﬂ'% % %8 3 FuA  (angiotensin I
receptor blocker) -
(4) 4R+ i FB4m]  Frd TR St GRARTG GE N dne 0 R g TR
R A TR
(5) i%:ﬁ%%ﬁf?m CERERS A T

TR ELFIRBAME A R%EF - TR A2 B EF AR PRIEY (R
2002) -

RN UETRES 33
(-) AFREFRARRRE

95 2009 # 2 AR TIHFEL > B3t 2010 # & - 23k 3,600 § 4 vk

b¥T 5 4 e 0 2030 & #-:E ) 6,600 F A 02050 &% iE 116500 F 4 o BiT 3 A
2.2 m@,:ﬁ LMY T R pehE R 0 5 & F EE A v A E P e 3 (Alzheimer’s
Disease International, 2009) - - #* % F]g 4 v £ it > 2 AGJIIRE 30 S L s € 38
@ 100 £ 1 7% 100 & 12 * ch2RAFEEFFDE 30 5% 65 A
JEFOAARE S A97%  Apgt 65 ot kaE A L E 20 Ao AR
BAR - FRESTA 65-60 kAvAnpFds 20807074 4 r 4
FREGFF S 285% 0 75-79 kA v A EEFTF S 6.72%080-84 kA v AR
B i 116% 85— 89 A v 4 4rmAird 5 2031% 0 90 & 1+ & ¢ & g
75 5% 34.08% (#f%, 2013) - = 3 ip & 65 L XA AT R B4 F LA ER S
L3183 FAATRERE F ¢ BT L B E d P s ®oe (Alzheimer’s disease, AD) 3|

A2 (¥1%,2000) - 995 2010 23f % Aea 7 4F £ 4p 1 0 2009 23k $+ & g chpe sk L
e B 6040 BE £ AE T 1% 2HBRIA AL E  (gross domestic product,
GDP) (Alzheimer’s Disease International, 2010) » 5f % * k % Hyg 4 v f4e > 7 # &
SRR Sl

A g (dementia) 3 2tH - Ao > @ S BAREAR SRS > R T 280 R
DR R R i EETIE S S E TR CAER SRR T RS
AAHRALRNR G PRV DR TEAL I ER R SRR o
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LR B E A ER A TR REFFR A R F A
REIpE 5~ FHARASGAG AN g REEIRGERFEG SR
FF o B RLehs AD B pHEATEL G o L FRAFEALFG oY B e B
Fedp o d AT 2 EA A R AR S A RT AT P AR
FHET R ABEG 5% HAEEF AR GLE S ELPEHO FRGY R
AR K 25% - 31 A 2 ARl AD G koS F 0 9T o k] 70%
(Fratiglioni et al., 1999; Small et al., 1997) > ]+ AD ¥ 3 £ % e ¥ £ & hp o o
Flt g Hicd AD 23 iR R ERamRiE o 50 Hiw AD F R RET
B3 2011 # 1 % 4 p %0 >R 322 % (National Alzheimer’s Plan) »
it 2025 E @4 IEE S ipf i oo Xied © Rop oAkt 202013 £ 4
P2 PR AL AR Al E THREAIRTA Gy, (Brain
Research through Advancing Innovative Neurotechnologies, BRAIN) - 7 f#ix & + 7418
T2 s iga g A%k AD i”m%“ﬁ}}%mé@#ﬂ v E AR T 2014 B - R

FAER

(=) FPiAaBE2 FHRELE (Arvinetal, 1996; Behl et al., 1994)

P ovs B X fLE E A A0 d A Alois Alzheimr %ﬁi g o 1907 &5 & 2
B 7 47 (dementia) s k< 51 pk+ LB Rk 3L P § = e8 (Alzheimer,
1907) > Fl- 0 E L b AEB K LA A o A Y WP 2 LA R F RIS AR
% (delusions) @ Fpsinf » winFrck ¥ 4 B FE :;I;s'r—i—:}.a‘r:si,g v MR G
Zoae oA B (paranoia) F AL AvE o 4 B oo ,&sﬁi?a“ ~ 1906 # 73t pTa
fo o FQIRfRR R R F R & F NI F A % (arteriosclerosis) c 17 2 i AR
FEEDA L HM F - %A gL T (cortex) A SRS B G 2 5
FA IO S P i@ o b iEs B Sopdc RS BAR G AD
Bopdk o wE A AE LA g (neurofibrillary tangles, NFTSs) 5 {8 chpe i
(senile plaque) R4 3 3R d #Elk s $ 3-v H (amyloid B, AB) FF Fa = o

AD f;t%frflisﬂ?}@“? AR X EEA] 0 65 R AR L ETD AD > L5 S LI TR B
& (early onset Alzheimer’s disease, EOAD) > ¥ & AD *%3#25-10% > H ¢ * 3 + 4
- X b LR BT A @ S h R WA Bop (family Alzheimer’s disease,
FAD) - @ 65 fz 3443 % 5 AD s b o 4 5 53 4| /F %% B (late-onset
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Alzheimer’s disease, LOAD) -
LOAD R ¥ % pid ¥ & 65 ot » S B i Renk 33 1 5 W A% e LD
I’zrfﬁséfﬂ P BFEBERFIP D APE o PR FNR G - RBERRG  AB ek g
me F T AFLE R Er  HR AD hE 4 o P owip BRI A4

R IR o g -

(2) FFaa B2 2= 5

AD x}?ﬁi‘*’ﬁﬁ# FRE-FI g Ao a I AFFIIRLE P ENLH
AD z’ﬂk:}}iﬁ;‘—%xﬁga&ﬁﬁz % 2B fE o @ ~ 1984 & > Glenner f= Wong % AD %,—*Ff”m
FlF o Bt AR > BEEF M FAD %*’ﬁiﬂsﬂ”{%mu:ﬁ » 2 & PSEN 1 £ 7]
APP ZF % 4 - igs $gf Fia AP hA 4 5 B (Selkoe, 1997; Schweber, 1985) - &
BRYERAE RIS AP T i A AD B M AEROR F1F o 3t £ A 2002 # » Hardy
fr Selkoe # 11 AP 3% (amyloid B hypothesis) (Hardy and Selkoe, 2002) » 3k T A =
“RgT o AR FFd - @8 R g 7 AD st o BRERCS Ak AR 3ldeen
HEI G AR AR ¥ £33+ AD i £ FE (Mattson, 2004) > B @ fLE R s
BB L 3 A AD i F] o

Poab? e+ & 4kDa o AB (Glenner and Wong, 1984) > d#iR] AR ¥ iv £ I

=3 =7
=89 ¥

1. $FEF % 39 = B3~ *» 2] (amyloid precursor protein processing)

Amyloid precursor protein (APP) #id g~ g ¢ € * £ & 24 > ¥ N3g R i (Lee
etal, 2008) - 7 F fAip/T g APP "z > 3na ¢ A2 4 AP WA 72 € o APP # it
WA AT R PR e o EL gh R E 0% F (Kamal etal., 2000) 0 Bt £oG Lo
APP ¥ ® J&4% a-secretase *» E[fs > y-secretase i {7 L *7 & > SR § A2 AP
% non-amyloidogenic pathway - & ﬁ & d B-secretase * ] {$ > y-secretase i& {7 L 7 & >
kR ¢ A4 AB- 45 amyloidogenic pathway (B 1.1) -

a-Secretase % APP 1+ AP "= E Ay +17 =B 273 o APP &
o-secretase *» &) 14 & # secreted APPa (sAPPa) £ % 83 i =g it ¢ CTF 83
(carboxy-terminal fragments 83) = 7 £ o SAPPo £ 3 & ¥ 'wPe # 1k WCT = (resting
membrane potential) ~ 244 SR P4 = ~ fmre B F 2 REA L2 i (Mattson et al.,
1993; Mattson, 1997; Furukawa et al., 1996; Gakhar-Koppole et al., 2008) - m CTF83 i
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Fe65,
Xn

YENPTY

=

4042

Transmembrane domain

b Nonamyloidogenic C Amyloidogenic
= -]
= APPsa = APPs[}
p3
Ap
. y-secretase p-secretase = y-secretase

a-secretase

AICD AICD

(O’Brienetal., 2011)
Bl L1~ s $ 3-d 3 Spdr A A BRI T A A7 3] o (8) sk R 3 B SR
A 2 oo (D) ZRAEMRP R IT o (C) AR BT -
Figure 1.1 Sequential cleavage of the amyloid precursor protein (APP) occurs by two
pathways. (a) The position APP is cut. (b) Nonamyloidogenic processing of APP. (c)
Amyloidogenic processing of APP.

13



y-Secretase *» == p3 £ APP intracellular domain (AICD) & $84 o p3 2.4 727 5 p @
WAPB @ AICD ¥ i » fwmiz ¥ ¥ Fe6b F-v H % & gad o 4 @iE (Chow et al.,
2010) ¢ Pz %= (Muller et al.,2008) - B-secretase = — #8% " d-v fis > 2 4% & APP
AR ARy +1 & +11 = E 27 3 o APP 5 B-secretase *r ] {s A 4
secreted APPB (sAPPP) ¥ CTF 99 (carboxy-terminal fragment 99) = 3 f-sAPPB # &
7 4o sAPPa 2z A 5% # it (Furukawa et al., 1996) » it & 5 i3 455 B ¢ ch¥ fp7 ik
B4 g kg2 # i (Nikolaev et al., 2009) - @ CTF 99 44 y-secretase %%k ke

224

¥ +40 ‘f\f' +42 hiz B BT —1’-'] A4 AB 2 AICD: &2 4 AB I - Aﬁ1-4o
(amyloid beta 1.40) Z1 8 > * & 5 APi142 (amyloid beta 1.4p) 3] f& - y-Secretase & - f& %
o FAFiF £ & 2% %% 1 (presenilin 1, PS2) ~ & % % 2 (presenilin 2,

PS2) ~ nicastrin ~ Aph-1 f-% % % 3 52 + -2 (presenilin enhancer-2, Pen-2) - -

2. AR B R E

pane i AR hEHfr= B A g ~FT /A2 - L& ERFR AR M=
K%ﬁ%@%%%ro“ﬁAﬁ2g%$§ﬁ’@§@%m@ﬂﬁw%wABE%ﬁ
AN IR S R A A2 R (protofibrils) - &% A5 e (B 1.2)
(Larson and Lesné, 2012) - ¥ 8«7 AR 72 23 &> S p WEE (self-association)
oo R Ap A RAAM S AD B H < Mol A d AR FARRE F D
goad (fibers) saffm = > Flpt L FRAPIFATED AP 51 &350
(Hardy and Higgins, 1992) o iz 382 77 3 45 1) < Popa s 5 B2 L7 A2 R & & & 4P
Moo Bom A AB ¥ a2 £.4 43 & = o (Katzman et al., 1988; Terry, 1994) -
PRam gy B ¥ 3 B (oligomer) AP EF B SFM T i AP
A4 F M & %k (Naslund et al., 2000) -
3 RAERY AT RS AR AN

& AD EFfa® o AP gardlied bl MRt R A H Lwied R cF Ve
(Mungarro-Menchaca et al., 2002) - F]t ke sn k8 et ic > & 2 7+ @Bifdd iﬁii;ﬁi”ﬁl%f
A2 R R ST = (mitochondrial membrane potential, MMP) % % ¢ < 3[4 & -
R A GG g R mied Foc A F VRS A NZ e k- B4 (B
13)e'z T ppA ARG o AD B ¥ X i 4R ¥ § 42 deoxyribonucleic acid
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‘ oy’

F=
G

'k.---"\.__‘

R

Dimers-based
Hexamers protofibrits

I
n{m fm
f

-———

X? - Misfolded
-'-""'T""""* ¥ Nocmenions

(Larson and Lesne, 2012)
B 12~ F &4 AR ehA 2 #7] -

Figure 1.2 Proposed model for oligomeric Ap production
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Tau phosphorylation Lipid peroxidation products:
and aggregation HNE, isoprostanes

Aging and
oxidation

\

(Querfurth and LaFerla, 2010)
Bl 1.3~ 5k 4% v @ SR -

Figure 1.3. AR causes mitochondrial dysfunction
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(DNA) 45 515 R4 = g BRI Hok & > st DNA Eordk fi X % 0
BPEHARERY TR A0 g4 Swe 22 (Choetal, 2009) -

B AD RHEr ¥ & A argd > 5 i d AT g HRINA L R g (W R
(Good etal., 1996) - AR ¢ & 2 i#1+% 4~ =+ (reactive oxygen species, ROS) {riE |+ g A
+ (reactive nitrogen species, RNS)> & ig & § - & 4 chg (%7 5 - AB~ROS {= RNS §
B TR RS TR a0 3 hiEF oy il gAY
[hydroxynonenal (HNE) £ malondialdehyde (MDA)] > i&# i = 4> S 8pL % Bcd <4
(Keller et al., 1997; Humphries et al., 1998) » F-v FrALiE ¥ it Pl & 5 i &1 3] ek

Ao MR AF LA oo b AR %ﬁfr} - ¥ % ® 5 4 N-methyl-D-aspartate

F hfEsE

receptor (NMDAR) » 2 2 437, % gt F F 4300 > i S dme TR AP Mdp 5 kA
b e SRR L SR g RS AR >+ ¢ ROS H{4c (Mattson, 2004) -
AB *E % 35 HLvRiL A methionine (Met-35) 3 A2 4 § 1“4 i & il
fe o Met-35 F eipi + 0 4k it = sulfuramyl free radical & > € sz A 5wz 515
RESR R it E kgl s T LT o F/%ﬁbifrl"?lf’i’ﬁ)%%'pi—;—&rﬁ
BT (FE) I BB I P b PP LS L FRAT > fRAETF R

RE R A2 ~E ROS # 7 hydorgen peroxide (H,0,) ~ singlet oxygen ~ 42 ¥ &£ 4+

i1

Z
(superoxide) ¥ NO % > =% it 445 % (Clementietal., 2005) -

4. P ey Pp A RBEREARE

POOHFMM SR DL ST AAY R - Bl RREER L
WEGF o AW 14 T 0 ganF PRk 0 doi ¥ 1t g fs (catalase, CAT) ~ AZF
it = 4% {* i (superoxidae dismutase, SOD) 22 %4 "X § - fiz (glutathione peroxidase,
GPx)% » 1212 3@ | & F hogis 4 *x (glutathione, GSH)-~ 2 % C(vitaminC) - '
4 % E (vitamin E) & > ¥ 12 -;%% ROS =" i ROS =+ #p 7 £ (Chong et al.,
2005)-SOD #-4z % £ 4g+ p d & (superoxide radical) ##& 4% = H,0,°CAT {v GPx #-
HoOp i€ — it =k > Jhd s jov rokAg ¥ R3S p o 2 HoOp A fa5 & 47 FF
fe S @4 gk (Lietal,2000) - F4f v i pd Ay B4 3 Thr> Qg5
it B4 (oxidative stress) e « Mgk &4+ F F fAEF 0 5 SHF @ F 5 F ek (Maiese,

2002) > Flpt g5 & ROS 224 - @A P BT g 28 > A2 P Tl s MBS e o
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CAT
GPx

(Li et al., 2000)

Bl L4~ #F (pEd 4o

Figure 1.4. Antioxidant enzyme system
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REEE R B L o FF Y ki 4 BT >33 & ROS 7 % 4c (Subathra et al., 2005) -
¥ AD 1&g ELF LT o

5. Ml Fv ig & dm¥e f

mie k= 3 N H A Bl ¥ A R S g B a8 M s de AD (Mattson,
2003) © AD Rt Palmie B2 AR M B9 01 2 L ch DNA PEARER NG o
AR gt o S g 2R D wie - H31E (Jellinger, 2011) » # 5 & %] 5 &

WSy rpmie ks apdl g BRAE

Z“”

B LA I 4

(B) A BRI G FS
AD ® B¥* %5 65 XA EFAMHE > AR RO E L H o

FArE i LAY O AR FlS o RS A TR Sl A i 1 feifig
d #kenit 4 335 B (Frank and Gupa, 2005) » " £ FHATFS £ EE LR
Foopae gt AD pM B BAFIIE A FAD A ko & F v 1 SRS R
b2 PS2 A% (PSEN2): % 14 5.4 ¢ #8+ 2 PS1 A (PSEN1)- % 21 %% ¢ &8
e APP A F] (Goate et al., 1991) - & LOAD ® > % 19 %4 ¢ &%+ < APOE #
T4 LG FE o TR HA TR
1. APP # 7

APP % AP i BRd-v B 0 APP Sii- 4P| 3ts A 2 A% AP e APP A -

W21 A MY o ey 21 BLA I MAPM R F LA RS A g (Down’s
syndrome) » 4 ¢ 5 %5 =B % 21 LA I M-I MAVERFF el AD
FRACERFOEZ B 21 5L WiLG APP AT RIS RS AD dup

;3

F < (Schweber, 1985) » &g71 APP A F&r AD # 2 25 8 A MBI - APP AFR %
i AD Jhzy Mm@ R E 1 & & §F & y-secretase {r- P-secretase *» =2 AP B
FI¥ 0§ RE A P-secretase *7 i+ Hlherf & R ¥ (Swedish double mutation) ¢ 3
4v B-secretase & APP 2 iL{r{t o o-Secretase fr B-secretase #p ¥ i+ *» &) APP> §
B-secretase FL{rit i 4r o € H I APP 3 j=4_» amyloidogenic ¥:iT > )=k §
11 AP (De Strooper and Annaert, 2000) - % % % =% #.iT y-secretase *» i+ > ¢ & % 48
N OAB1az £ APrao Mt BECE 0 AP FILE T 5 0 AP B o (Citronetal., 1997;
De Strooper and Annaert, 2000) -
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2. PSEN1 ¥ PSEN2 # 7]

1995 #4573 B AD 7 M % > - BEL A% 14 5.4 ¢ 48 PSENL
(Sherrington et al., 1995) » ¥ - BRI &% 1 L4 ¢ #8: PSEN2 (Levy-Lahad et al.,
1995)- FAD 9% 70% e 18 PSENL £ PSEN2 A %1% % (Selkoe, 1997) - PSEN1
g5 PSEN2 L F]4 w30 v B PS1 & PS2>:iem B 3-v B 5 y-secretase %<
IRz oA A F)IRE €& = y-secretase F A 4r 0 L B % 2 2] AP (Castellani et al.,
2008) > ® & APia2:APrao &)+ (Citron et al., 1992) -

3. APOE # 7]
APOE A Fli==t% 19 54 4 W > B2 39 FL§'5%kd E
(apolipoprotein E, apoE) - o fr e+ > apoE2 {- apoE3 i ’ﬁiﬂ‘ BRAE Y

apoE4 i B 18 1 % A %y Bd #@;F APOE4 fh ¥4 B F e 4 e & AD il &
(Roses and Saunders, 1994) - APOE € {842, 3 B & Fq $-v Rpa4 > WEET 3442758 e
AP "% f%# (Donkin et al., 2010; Jiang et al., 2008) -

(T) FF s B 2 Tosk 85

g AR F L R AR LT el AD J RS TR
B F] AD 2 H 6 A Syt 5 AR 00enth B (T R Bandrgpsk 0 BB A o ML A
HOAD GRZETE A RS 4 6 0 R R 5 O SRR
AD ik > 3% R~ s o T RAGRATR 4 BT BIRE B e 4 s

- Ao

Sy
%

i

\\\

1. Ravse 4 B

AD ,& X g 3B m)ﬁ,ﬁ,ﬁ:; it #4F 0 - Basr®d s (short-term memory)
RPN RFL TN BAL > LR T - EFBRFE LD
=& (long-term memory) # sc» iEBrI IR F > 2 v e prpnd L o “,$ D)
Ao BHearsas € NG o o4 F (aphasia) ~ £ * (apraxia) * £ 3R

(agnosia) - 2 FF 2 FF MM SHHET R anPR R S  HPRE K o 28 FANE
ERAFR  BRETVIREZDF R FH S A I FE a4 o4 F A EER
I AR Td G P A Mt TPEA LR S 4 ki Y AR E A A
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B Fenfe s T o RAER Y - MR (T A5 Y g hd (T 4IRS ST
AFERL 0 BdeE i FELIIE S o K,% TR 4 Bsfh o bk - B (depression)
s ¥ 1+ (aggression) ~ %+ % (hallucinations) £ % & (delirium) % jg & & & jbr 11
(Dawbarn and Allen, 2008) -

AD é”;%‘r."lﬁ?f%ffﬁié FE R TR PhERERERL T FLRFT RIS
AD Z#reniEp] > kA2 A F %f‘a% AD- pm ®%F {4 * v AD ZErER 5 =
- A RR B A # % - 5% (International Classification of Disease 10, ICD-10)> = &_% &
AP B b pop et R+ p 5w ik (Diagnostic and Statistical Manual 1V,
DSM-IV) » =2 BRI G M FH e R L ap oY AR EREARERM B HY §
(National Institute of Neurological and Communicative Disorders and Stroke and
Alzheimer's Disease and Related Disorders Association, NINCDS/ADRDA) #737h% &

LERDEER > B B KBTI ARARY cHE R LRI A RE -
Y ERRATE G R AR 0 o A AL PR TR VR PR T 0 B g 3B o
ERECRIBRAOPFALFEA R iR Es 4 11 24 130
NINCDS/ADRDA # ] ¢ £ i& 45 @§% A7 & % & B1%  (mini-mental state examination,
MMSE) (Folstein et al., 1975) ~ R *o %7 5 * 7 £ 6 L2 L L3 5 AD>
BB o

MMSE 3 #¢ . ;ﬁifﬁ?ﬂ’ﬁx% A B A ek BB P 22— ke 30 A0
10 #dp 72 THRPIED R L ¢ AFE T (10 ) 28702 B4 (3
YAk A et 64) o wiR @A) Fr et B84) 2z RS
A)e % BlE MMSE 2 ficih 25 4 ™o Ban MIRE B A GinAes i e 20 AT
SERFEARAAFE 144U T > S0P BREBRAAIRE S AT 5¢ £
BB 44 >0 A 5 & AP 5% B <4 4% - MMSE 5> @ 1.5 -

2. BB B
‘S% TOURATE A EFHET O REFHR R A B T U R B R R AR PRI
A ETIR RR B N AT S o LITTRA Y M ETR R L & 3
Zf8 ¢ 7 e X RER (magnetic resonance imaging, MRI) ~ # i P& = IR &R

(functional magnetic resonance imaging, fMRI) 2 2 & + 3 &%k #F 4 (positron
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Table 1.1 Diagnostic and Statistical Manual IV Alzheimer’s disease criteria

Diagnostic criteria for dementia of the Alzheimer's type

A The development of multiple cognitive deficits manifested by both memory impairment (impaired
ability to learn new information or to recall previously learned information one (or more) of the
following cognitive disturbances

Aphasia (language disturbance)

Apraxia (impaired ability to carry out motor activities despite intact motor function)
Agnosia (failure to recognize or identify objects despite intact sensory function)
Disturbance in executive functlonlng (ie plannmg, orgamzmg, sequencmg, abstractlng)

B The cognmve deficits in Criteria A1 and A2 each cause S|gn|f' cant |mpa|rment in social or occupatsonal
func’csonlng and represent a sugmﬂcant declme from a prev:ous levei of functlonlng

C The course |s charactenzed by gradual onset and contlnutng cognltwe decllne

D The cogmtwe deficits in Criteria A1 and A2 are not due to any of the fol[owmg
Other central nervous system conditions that cause progressive deficits in memory and cognition
(e.g. cerebrovascular disease, Parkinson’s disease, Huntington's disease, subdural haematoma,
normal-pressure hydrocephalus, brain tumour)
Systemic conditions that are known to cause dementia (e.g. hypothyroidism, vitamin b, or folic
acid deficiency, niacin deficiency, hypercalcaemia, neurosyphilis, HIV infection)
Substance- |nduced conditions

E The deﬂc:ts do not oceur excluswely during the course of a delmum

F  The disturbance is not better accounted for by another Axis 1 dlsorder (e.g. major depresswe
disorder, schizophrenia).

(Dawbarn and Allen, 2008)
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Table 1.2 International Classification of Disease 10 Alzheimer’s disase criteria

Diagnostic guidelines

The primary requirement for diagnosis is evidence of decline in bath memory and thinking which is
sufficient to impair personal activities of daily living

Symptoms and impairments should be evident for at least 6 months for a confident clinical diagnosis
of dementia to be made

The following features are Esserrtual for a definite dragnusm

{a:l Presem:\e of a demenua as deﬁcnbed above

(k) |ﬂ5Iﬁlﬂ4.I5 unset mth slﬂw detenuraunn U‘ﬂ'nle the anset usuaH'_n,.I SEems dnﬁu:ult to punpmnt in
time, realization by others that the defects exist may come suddenly. An apparent plateau may
Occur in the progression

{c) Absence of clinical evidence, or findings from special investigations, to suggest that the mental
state may be due to other systemic or brain disease which can induce a dementia (e.g. hypothy-
roidism, hypercalcaemia, vitamin B, deficiency, niacin deficiency, neurosyphilis, normal-pressure
hyﬂrﬁcephalus. or subdural haematoma}

{d} Absence of a sudden apopf&ttu: onset, or Gf neumluglcal mgn.s of focal darna.ge such as hermpares:s,
sensory loss, visual field defects, and incoordination occurring early in the illness (although these
phenomena may be superimposed later)

(Dawbarn and Allen, 2008)
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Table 1.3 National Institute of Neurological and Communicative Disorders and Stroke and
Alzheimer’s Disease and Related Disorders Association criteria

Diagnostic criterial

A Alzheimer's disease is characterized by progressive decline and ultimately loss of multiple cognitive
functions, including both:
» Memory impairment (impaired ability to learn new information or to recall previously learned
information)

+ And at least one of the following
= Loss of word comprehension ability, e.g. inability to respond to “Your daughter is on the
phone’ (aphasia)
= Loss of ability to perform complex tasks involving muscle coordination, e.g. bathing or dressing
(apraxia) i
Loss of ability to recognize and use familiar objects, e.g. clothing (agnosisa)
Loss of abllrty to plan organ:ze and execute normal actlvrtles e.g. going shopprng

B The problems in A represent a substan'ual decllne from previous abrlmes and cause srgnn‘rcant
Problems in everyday functlonmg
@ The problems in A begrn slowly and gradually become more severe

D The problems in A are not due to
+ Other conditions that cause progressive cognitive decline, including stroke, Parkinson's disease,
Huntington’s chorea, brain tumour, etc.

» Other conditions that cause dementia, including hypothyroidism, HIV infection, syphilis, and
deficiencies in niacin, vitamin B12, and folic acid

E The problems in A are not caused by eprsodes of delrrnum
F The problems in A are not caused by another mental |Ilness depressmn schlzophrema etc
Cntena for diagnosis of probab\e Alzhermer s dlsease

« Dementia established by clinical examination, and documented by a standard test of cognitive
function (e.g. Mini-Mental State Examination, Blessed Dementia Scale, etc.) and confirmed by
neuropsychological tests

« Significant deficiencies in two or more areas of cognition, e.g. word comprehension and task-
completion ability

« Progressive deterioration of memory and other cognitive functions

» No loss of consciousness

» Onset from age 40-90, typically after age 65 .

« No other diseases or disorders that cou!d account for the 1oss of memory and cogmtlon

A dragnosrs of probable Atzhermer s d:sease is supported by

« Progressive deterioration of specific cognitive functions: language (aphasia), motor skills (apraxia).
and perception (agnosia)

« Impaired activities of daily living and altered patterns of behaviour

» A family history of similar problems, particularly if confirmed by neurological testing

» The following laboratory results:
normal cerebrospinal fluid (lumbar puncture test)
normal electroencephalogram (EEG) test of brain activity
evidence of cerebral atrophy in a series of CT scans

(Dawbarn and Allen, 2008)
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Mini-Mental Status Examination (MMSE)
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Study 1D: Date: #& # H_H
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Figure 1.5 Mini-Mental Status Examination

25



emission tomorgraphy, PET) -

(1) e =ER (MRI)
frinis B B X % IR (grey matter) T 0 R A B
(hippocampus) 22 A & (cortex) %= i & "5 @ HALf X 550 F1t 7 1 MRI

B et o HUTALE RGN e R E S (Nagy etal., 1996) -

(2) # i ies &R (FMRI)

AU PR E F A e e T s M e TRERE o F
B A SE T AT e G g e O e AR ehE o IMRI FRd R G
dhn ¥R T AT NP I IRB ER KL - AD %ﬁ L ptEae s ALAP R e R B
¥R R ARAE M e T RS IMRI pei|ge fRvhak kSR M G S AT

& > ¥ %t AD (Goekoop et al., 2006) -

Q) ERIFHT WA HFH (PET)
PET %+ F 84 5 L8 ehfpi ik & ffpk fiv o PET e p 5ivir— # * 2
FIE D VR AH e A o S 2 PR iR B i (TR oo
2 G Ap G gef? PET 2% AD § A48 & — 5 @7 2-4 -2-%F -D-
54 (°F-2-fluro-2-deoxy-D-glucose, FDG) I = 45 2 #]- B % ® ¥ 5 i 4242
K ¢ FDG-PET ;2 (Alexander etal., 2002; Hirono et al., 2004)» = % i¢ * ¢ &2 AB %
& ¢h MC-labeled Pittsburgh compound-B (*'C-PIB) &  ## 4 Z &[4 %6 ¢ A

amyloid- PET /2 (Klunk et al., 2004; Jack et al., 2008) -

3. 2 13z (biomarker)

AD 5 - a3 Ve o R g RHAR ;’@‘;‘;;{}_%5;‘; o AXE HP B Ao o
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Mk ARG > FptdeP R BB U AD > A LAY AR EALGRAL o 4 B uFengk E 1
MEEFRIOGE NI FYE R 2 B2 R PR AD o SEFFLE g o
¥ OAD ez gOFE 00 3 0 3 R B e R e ¥ kU%  (cerebrospinal fluid,
CSF) e AD 4 p et (T3 P enBdro 4 fifzeen 2 1 & SEF A5 4172
(enzyme-linked immunosorbent assay, ELISA) » B =t 5 2 &R &£ 4 51 o

w ik ELISA Rl 2 shd fdkie g 37 58 (% 1.4)> CSF @ i APrao~ Ao
Botau 9 FOBELT tau v 2R R4k3 o AD B0 CSF ¥ AP
7 2 €' 50% > AP1ao/APrgo b € B F T "8 (Blennow, 2004) > L it tau 39 B
Wbl 2 4% tau F-o B = (Blennow and Hampel, 2003; Blennow, 2004) - + it 4~ ’Tp‘”‘f
TARBRPET LA PRt > V- BIREAEE G MA L - T2
et Ay § e AD dpk e (R 15) > w B EF A AK€ F A0 AD
2 P BE T I CSF 4 sz 85 7 il B4 % 47 AD > A IgH{ 4 S 5 R AD

L]

i

o

() fPadBoE2 ok R
W4 4 AD s e FRtRE s Frd A L A o SEE Y AD R 3o
R N RS R L 5 s TE R e g E L IARES

ERCTEY .S SRR R

1. o Fa"&ak pedr Al

K,% 1w i enEE R B Bk B (amyloid hypothesis) o *% 4& Bz (cholinergic
hypothesis) & &% 4L 217 icig & AD ik F] o ot Bt s AD R feP o fiets
MERERTHEER D A A GERERTH T R RS AR
oo o fpdfEs A (acetyl-CoA) £ *%&4k (choline) 5+ 2 fia*%ids # 1%  (choline

acetyltransferase, ChAT) & = ¢ fg*24 (acetylcholine, ACh) - ACh %“g Bl RAR
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Table 1.4 Cerebrospinal fluid biomarkers in Alzheimer's disease

Biomarkers Pathogenic Changes
process seen in AD
Nonspecific or basic biomarkers
CSF cell count Inflammation Normal
CSF:serum albumin ratio BBB function Normal
Intrathecal immunoglobulin Inflammation Normal
synthesis
Specific or core biomarkers
Total-tau Neuronal injury Marked
increased (but
not specific
for AD)
Phosphorylated-tau Neurofibrillary Marked
tangles increase
(more specific
for AD)
Ap1-42 Amyloid plaque Marked
reduction
Novel biomarkers
CSF BACET1 Amyloidogenesis  Increased
Truncated amyloid-p isoforms Amyloidogenesis  Increased
APP isoforms APP products Increased
F2-isoprostane Mitochondrial Increased
dysfunction
Biomarkers of synaptic Synaptic Increased
degeneration dysfunction
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Table 1.5. Typical three-marker test results in Alzheimer’s disease and important

differential diagnoses

CSF biomarker

Diagnosis T-tau P-tau Ap42

AD Increase Increase Decrease

Normal ageing - Normal Normal Normal

-bé;ﬁression o Norr;n.él. Norlmai“ N Normaln

Vitarﬁin B deficiéncy Normalﬂ | le.rn'"n-a.I“ | Normal

Anaemia Normal Normal Normal

Hypothyreosis Normal © Normal Normal

Alcohol dementia Normal Normal Normal

PO Normal Normal Normal

PSP Normal Normal Normal

D Very marked increase “ Norﬁ;é.l ) Narrhal fo marked
decrease

FT-D. Normal to mild increase  Normal Normal tb mcdéréfe
decrease

DLB Norrﬁal to mild i.ncrease Normal to rhild increase  Moderate decrease

VAD ”N.ormal to mild iﬁcrease | Normal Mild to modera.te
decrease

Acute s.t{oke. MIE.Id.to very marked N.ormai. . Ndr“rhai

increase
.r.\..lon-ac.ute CVD without Normal Not examined Normal

dementia

AD, Alzheimer’s disease; PD, Parkinson’s disease; PSP, progressive supranuclear palsy;

CJD, Creutzfeldt-Jakob disease; FTD, frontotemporal dementias; DLB, dementia with

Lewy bodies; VAD, vascular dementia; CVD, cerebrovascular disease.

(Dawbarn and Allen, 2008)
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Mis o 30> ACh ek ff s mre fmre it e Fpitde XA & » ¥ - I0id4ke fig
"% 4% g f*  (acetylcholinesterase, AChE) 4 f% (B 1.6) - % ¥ AD %4 i & & 11t
WRF B FHBREE ACh 4 AChE 4 3« 834 ACh jE & (Scarpini et al.,
2003) o pt #F 4 SH G T FREAR fin fF Fr4] ] (ACHE inhibitors) » 5 P ow B R 21 * ®
3 ket oo f L € R (Aricept, donepezil) ~ 5 % it (Exelon, rivastigmine)
1% % (Reminyl, galantamine) % (Dawbarn and Allen, 2008) - e j* 5g & 4~ ¥ &t & %

Ry sl 4 > & ;“aiié*}ﬁ} AD -

2. A S HF

PR apdicds e dv B AP R4 5 AD 0 F] o Fpt 4 AP RSP
ELEBE R o T AEIESE AR £ AR AR EfEA G EREAE o
(1) =3 Ap &=

B-Secretase % y-secretase £ _#- APP “r &= AR P EMAEREZ o F it LA
RSt AR AR TS iﬁ’ﬁ VR AD o I {7H E ¢ B-secretase
#1% 2 & § Prd] P-secretase + aspartyl it = & 7 OM99-2 (Hong et al., 2000) -
GRL-8234 (Ghosh etal., 2008) & o @ B =0 3 & % ™4 y-secretase /& {2eh™> 25 & f& -
- fE s PR 0 - FA S AR o LY405139 & y-secretase Frl A 0 . 5 B Y s
6070 = AD ghup 4 dhd ;Ff: v AP P& T % (Siemersetal., 2006) - iz y-secretase
S EHHB F0 FEEPE O AARIEY o TELRIEY A4 FE N AA
E — M drd] y-secretase *» 2] CTF99 z_ v cleavage site °
(2) #+c AP "2 /2

SRR B G T 1T A BRSNS AR ¥ - 5 AP EfRREA &

-

AR AR B 2 5iE AP BFME LR AR TR o 2 NEfE AR ER ¢ %

% % '# jap= (insulin-degrading enzyme, IDE) ~ x ¢ v]v{ﬁ% i g
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| Acetyl
Presynaptic| coA
neuron h
Choline

Glial cell

Cholinergic
receptor: N type

Synaptic cleft AC

Chulme

t/ ﬁt—;} Acetate

Postsynaptic
neuron

Cholinergic receptor: M or N type

(Scarpini et al., 2003)

B 1.6 o fpitdd i b

Figure 1.6 Acetylcholic system

31



(angiotensin-converting enzyme, ACE) 2 2 # {4332*Xp *7 = (neutral endopeptidase,
NEP) » e p sy 42 3 %57 n & - A g 2% %1 (Van- Marum, 2008) © i
PSR ZER > ESRED AP 31 FAFIEA | &Y HLAF Bn A2 I
B> ¥ st i AR tfEA) = (Schenk et al., 1999) o - ewT g 1% AP LR K

& vzl F] AP sl4e2 eig 4 454 (Janus et al., 2000; Morgan et al., 2000) -

3. #f i
Wi AR 22 A4 5 CRS 5 8 Fl 1% oy A7 U Fes hmie 5

AP A2 2 H gAY o fnf MBI RT A FA@ES N B BL I RS AP A2

2§ P Fhe ROSe 5 - ffi> N A A mve ? Fif MR PR 4y

vitamin E ~ vitamin C £ 43 * ®3g AD 55> § % - RIS A 0 B PR o

e AR 222 HO S RRFMPFEF I FFTF R PLEMELI] AR &

%% (Dawbarn and Allen, 2008) - % 7§ % B4 P 4_% = /&% 0 = me @ CAT »

SOD 2 GPx %p%% &1 (Jeongetal., 2005) -

= ¢ %‘9\5@5};&%?
(-) 237 T F27 FAEF 2 fun

R E R S £ 2 g it R A B R e RS Fehe A2 -
M E TR TS F R B30 T 400 RE oo B oRA AH ¥ drehinf it
FE R E R 7 e FATE 2 B (B 2001) g R F2 2% (WHO)
gt i 2 R 093 80% A v (42f) ALY REEL RBALR DB EF R oW
Mend XD BnAc i E RS 0 B B B EAK80% B gk K E
mERRY Y X EDAr Rk 40% 12T (j1 0 2000) 0 EFAIGR A SRR P o
ZHMF IR L BR LY X EI S Fo M AL %L E o B A A E N 2%

Ay 17%~p & 14% > SH HF 3§ > RF]Y FENAReE 3 7+ & id
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o BEEFHE RS EETE (30 2001) 0 52 P K ED H o RS HRECY
$ATS 150 1 250 o @Af iR AR 80% T Stia A 20% ¢ o
FLES F R 13% Y Fib T% 0 p T @ Aep w P N ED Heng KL 4

i B LA EABR (X - 2001) -

(=) B X BT FERR

PRARY P XERR R R ARS FAFERL P X B LR AR TR
AR R AR P AL B T BOFEFe T B R EF G x FHEEAAT Bep
EHRAMF REPRAPEIRE > THE P X EEFORFEEY 2 L3
LA OFEARR AL FELAFELENT AL RN L ERAFEITR
B FEWY T E RSt R ERiEr % (350 2001) o & R & B AB oo
kY O EFRMEDEREE DT IR ES ARG A EF oy o F R B AT
o A (A2 0 2005) o A Rk fu * crdR AT 0 ¢ ¥ % h 4 4o chlorogenic
acid ~ flavonoids ~ pentacycli triterpenes % > 7 F'EBfrdi R X (T% o gL ob > i e
SR SR RIPSE T T I EIEC SRR T o NS
PO A G LR R SR R R IR S R M S LS AR ER R 0
Rupgaded g b E LA L2 A &5—,2*—‘,%5;4 ZEEAS I G SN
ST F o~ PR A o 4 s FUE R s R ey R T LR A 4R B I
WA s R s B R RS N A (Fenglin, 2004) » > g b
%%#$@?E%%~%§\ﬂ#§\%%ﬁ%§%ﬁ’&fﬂmmiﬁﬁﬁ%‘
B ATERS A IR A L B A s ey~ B B RTH R LR B ReenF R s A e 2

ma e A v 5 (Cos, 2004) -
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AP TEFA
(=) ¥ (Shan-Cha) Crataegi Fructus :

L g % Crataegus pinnatifida /%>t & ficft (Rosaceae) gz = 34 & 7 > %
PR (SF) LR LG (BE) LR (P A) - cBREEFUAH
Sl ML LS c LB E A REF S N IRV S EY S
G o LY oY o Rt RS- e AT g o R
Fes i v enBFEH AL EE D - BTG PRGBS > o F B
PR PRl 0 A A 0 00 T B35 i3 R E gk (8 0 1976) o Fpt o F F A
Wi - L FF it enE & ol i o

Lk 2o 4 3B E ML w4e T (Nakatani et al., 2000, Aramendia et al., 2000) :

(1) % & pa (chlorogenic acid » 5-O-caffeoylquinic acid) > 4~ + € 5 354.30 kDa -

Rl

#;,

fe ~ d& & f% & hok 245 & caffeic acid 2 D-quinic acid - A g ¢ 7}

IERTE

i

’;f‘—?\_h]:‘.» 208°C » /%—f‘;"%‘wj\ N Jﬁg ~ B ) iAo ﬁg";b fig ° H =k

3-O-caffeoylquinic acid (isochlorogenic acid) % 4-O-caffeoylquinic acid (neochlorogenic
acid) 24 - e m s TR A HE F o T Y i%“,$ ¥ A T
Jprib pe ¥ 1445 % pe Y (conjugated diene)

(2) # 2% % (epicatechin) - &2 2% % F Jh 3 *= ¢ (flavanols) » 3 % % £ B 4
4 (epimeric isomers) - 4~ 3 £ 5 290.28kDa > %3 BL 5 245°C» 3 23 4 kiRen s
ARR I E R REERIRE S AR S AN U SEL AR 1 NS N

AF 4P ki 2T HREmy - s L7 S s B
’ k=2 %p P = —-i”"""}g‘ v

o

EorRd £ A AR A A S o b PR eI S 9133 ¢h LDL
FUF

(3) #+& % (quercetin » 3,5,7,3’4’-pentahydroflivone) » » + & % 302.23 kDa - 3
BEA314°C o v e iR~ rkpspk 0 21°C PEEERIE FRR < 0.1.¢/100 mL - sk ok i3

RER S o
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(4) &4 4 (isoquercitrin » quercetin-3-O-glucoside) » 4 + & = 464.37 kDa -
TR BLL225-227°C 0 A F d AR o RN ECK S #RA R o
(5) & :++H (hyperoside - quercetin-3-O-galactoside) » 4~ + & 5 482 kDa - & 4
Gk Rl AL R AWEN Y B E Y EF QY (St John’s Wort) eiE
MR A2~ o
(6) & H (naringin) » 4°,5,7-trihydroxy-flavanone 7-rhamnoglucoside » 4 + £ &
580.53 kDa - %4 2k 5 166°C » sk A& [a] ¥ -82° > i3 »* [ fir ~ & fig o ¥ ILJEH F AHeD
e R A RFEn s L E Kk
BE PR AR A A Pl P R ERYHe S PR
3 & w3 (Rajendran et al, 1996) - = 3 M » £ 5 #oka § 0 "F Ma R 2 FEF
B MUES P RERen®R 0T N ARG Y MG B o pEeA e Ly
o A A RS kAR P R4 iE (Ongetal., 2000) o @ ¥ o Lidh A R L
Fodem ke il 0 B2 e B fein g 3 RE 0 FIUE T 0 ek
Bopferh R FIER R EY o E TR F O RA R T R
B (Zhangetal.,2002) - e i@ * LifhpEs Fa R o W H FRERS B G
Al s H o PR FEFERY o p b A PR EFRT &

spEPe e E3 7 5 (R0 1987)

(=) em2 [ 4

=

FeP U E A (ROSArugosa) » — 4L (epLy ¥ fidr o ~ B % B LR T H A o
ARAR NP RIS T ARE s B A S o sk s HE R 35
PBieo FHFAE ol b F 0 TS T P GADE R o TTMETF S R0
foagH P il a3+ e (gallic acid) 5 A & 4 > gl SR p7d 2 e

pE o Eaesuengig A Eaa £ kR (Ngetal, 2005) o e priz it fag 4 F 4 S

FE)RFATY FR BB R RPN s BiEs (SOD) AF4A| (2
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% 02004) 0 HH ek Y EIFRRGEF W B (Catalase) &R PNiEF I pF

(glutathione peroxidase) =1+ » £ & % % | &L 352E & (Ngetal., 2005) -

S L

ft b= A B % $45 4 pk B (Ziziphus jujuba Mill. var. Spinoza) iz % = $ 48
FOARASFIRFSL S RT CFR P Fe LA LT BB o k&
PARRS B AR o hd R 2 PR e B RS R W B TR
= o 1B 4% %532;" st TR B ErRY SR T A BRI RN S FEA L
FRR=773E32% Mo 35 FfEeF%eAM2 Fe-Mn-Zn-Se~Cu & Ni %
MEAF 22 F C 2 PRFARS B a iy ARETIZ A4 2

- od %gézgk@:ﬁ’ B -2 RaBsin  apiicz kEHe o3

=

A
‘4)
i

T 2E L4 5 Centellaasiatica (L.) Urban » Bt %075 7541 4 £ % 24710

\i-
it

FRETAETR T RS AT B g 2t ’ﬁf"!bk’;x:.]a 23

™

oo (M BAFE) P F A RinHT A B A A gAn > By
Frie o kg A ﬂ%fé hfod ed g Al Azt gpiik o BRTE o B

CHEFEF AT ARG o 1T E KT D AR ERG
SRR GEA & F O WA band > T HON R A BORE A J3 G o
M H AR iR 5 Rt et (Leighetal, 2009)0 2 it & A gt ¢ o] B

2_# & = (Nagaraja and Kumar, 2010) -
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1~ 2HA
(-) =

=8 F % (Monascus) &4 i % ¢ van Tieghem »t 1884 & #7144 v 2 =
PRRARTEE AR E RS R A d 0 B R %’g%;«%é_i - B X Aoy
BEES §ANE - me AT REEHE CHMFLAE A REN D FR
(Fungi) ~ + % ™ (Ascomycota) ~ + % % (Ascomycetes) -t % P (Eurotiales)
24 F 4 (Monascaceae) (van Tieghem, 1884) - 3.4 3 58 & i 43 ] (Monascus
species) %7t % W FFE® < (American Type Culture Collection, ATCC) » = % #J§
** Monascus pilosus ~ Monascus purpureus % Monascus ruber (Hawksworth and Pit,
1983) > @ * iz gk ié_;‘f % % M. purpureus -

CHETES CFE I EI LR ALWE RS FFERL B RD

ﬁpfg’ﬁ #BF&?V}‘{%?U?- ’ j\iiﬂiﬂ ‘:’J, e \“Tgﬂ'/r’lﬂ g/rl ’ li—ng,_J#,g ° tf;ﬂ’g—&

s

@ 5% ¢ A (food colorants) % P % 4c & Rl e 1ot i AT A ST A

f

2 RS =4 (redmoldrice) > L R G F Y 2 a2 B X E T E
FIER > G r 7375 52532884y B9 JL e iz g

3
Lo

(=) =2 AEFFE (solid-state fermentation)

CHF 2 WE L S v B FASEMHL RSN g Bl g
2 ;¢ f& (semigelatinized state) » %44 (inoculation) Monascus & s @ ** 3 & fai& {7
BEIFINER S £ EAF drsds (flip) 2 4-k (dampen)» & I k2 @ v &
PiFiad c HPFEFE PN AReT 15 - X 0B ¥ % kIR ¥
SR I I S M S M O S SHIE R O N SHE A R
(maturation) ; % ~ 3 %4 % > §g% (drying) s %+ % > BR &KX A (B 17)-d

NERCREEL EE L BARZEA L RN ST E R K g T E
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(% » 2008)
Bl 17~ fgt224

Fig. 1.7 Production of red mold rice
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gk naF i -kE2ER - Z T RG22 RAZ FuPL L FHEAZEAR
f4F e 30-35°C ) K P ol PEERAL LR FlcA S BEa A 4 endh o — g
WAEH 7 3 010 % B 3 Y AR IREd dan D o AR L B AP e

$ 012 45°C & fFmok 24 3 VR TT R G RS 2ZRRE 05 10% -

(2) =2 A2 - 5 mHAPF
1. " F g% & = Fr4&] (monacolins)

1969 # » p A& 3 B1 A Fhg BFRip ALd Z4gF M ruber g &g A
# & monacolin K (Endo, 1979) - Monacolin K & % # &  HMG-CoA
(3-hydroxy-3-methylglutaryl coenzyme A) #g i » ¢ &2 HMG-CoAreductase # % - i&
@ drd|ZpE£ 0 #® mevalonic acid &2 4 2 0 PRI FPEFHR L S > D K imre

PUEEIRG G B 2ok o gt b B AT g 4 4 > monacolin KB tE R B LR

eiv*  (Lefer, 2002) » 7 3 +ufg2 # »x (Ho and Pan, 2009) -

2. ¢ % (pigments)

LHgd AL RR PR AR FERRET T AL R
(monascorubramine % rubropunctamine) ~ # ¢ % (monascorubrin % rubropunctatin)
% % 4 % (monascin ~ ankaflavin ~ yellow 11 2 xanthomonascin A) = #f - # ¢ & h
ARG - R RS A HRART B AR ¢ FEoRARS B
Al g 2 s-RBMdiad 20 aFd FF o3 @4l A2 2P B (Juzlova et al,
1996; Blanc et al., 1994) - & - fgFius £ EA2? » A2 8 A e R AT Y g%
APLF o AT RfEN AT Y (Blancetal, 1994) o £ A 0k > SR AR A RS
SERFIME AR ¥ S NEFPE I HRLL IR o 2R
BTG FARE };man«ﬂ]\% v 4 o

I % monascorubrin % rubropunctatin £ B e CO £ » %% 5 &Rl

39



e > FP A e T s MR g (ammoniemia) o F T i R L R o F 4 #
4- monascin % ankaflavin ® 4% £ 5 % f&2 34 > monascin & 5 s W ek
(Lee etal., 2006b) - *® it #r#4] & % #& (Akihisa et al., 2005) ; ankaflavin %’ﬁ“r} E G
e A mie k= 11 F Mmre 252 % (Suetal., 2005)- ¢t “F »monascin £ ankaflavin

A BN T e 2 L fr4] 5% (Martinkova et al., 1999) -

3.y-%%:z " B (y-amino butyric acid, GABA)

Kohama % A I = g4k & R (4% = B £ & (sponataneously hypertensive
rat, SHR) F¥ » i 3 »afede B F 2 (Kohamaetal., 1987) o Tsuji % 4 i&— 9 & it &
TMEE L RY T y-i=A T e (Toujietal., 1998) - GABA H_¢ 54! (5 )k 5L & Hr
Flfendd S @ ES T 0 ki3 GABA ikd  L-glutamate (L-Glu) i glutamate
decarboxylase (GAD) i it » % decarboxylation @ & = o éﬁq‘iﬂ]‘ 4v 0.2-0.3% ‘= 9w
ftA 4 (z GABA £ glucosamine = 4~ ) & & hg 32 BEE - 7 g7 L 3
o Bop ¥ Heg Bd 42:F 200 mmHg % = 180 mmHg ™ ™ (Singewald et al.,

2000) -

4. Dimerumic acid

i fgendng ivac 4 3t 1999 #4% Aniya A 3 J o Aniya E A E- B dy
BN PEL Ry b4 g A 5 dimerumic acid - Dimerumic acid i - % X
siderophore » ¥2 Fe** 7B RMI-4 > Edg 2 # 2% (Aniya et al., 1999) o &k
BPETE G fid iﬁ‘—“,!f a,a-diphenyl-p-picrylhydrazyl (DPPH) p o fehae 4 > I i
ROS » 4rdz 3 £33+ (superoxide anion,-O ;") % @ % p d # (hydroxyl radical,-OH)
(Aniya et al., 1999) - Dimerumic acid i ¥t4z & B A3F5¢ 74 4 2. p o K -Taira
& A3t 2002 # #% 41 dimerumic acid sdaF 4] 0§ 2 E A 20-200 uM pEY Fr

$] % RO R e NADPH 22 Fe?* & )% i § i+ (Fe®-dependent lipid
H
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peroxidation, LPO) (Taira et al, 2002) - Dimerumic acid + i—,.é*—“,éf ‘OH ~ O3 ~ ferryl-Mb ~
peroxyl radicasl £ %f LPO efr|ic* » H ¢ - BT I F it R ALF
= nitroxide radical (Taira et al, 2002) - Dimerumic acid = ¥ RINm5F H%Hﬁ{.ﬁsmé VE8

FHASAY T e - me v = o ML h 3 A R > B AT

=

dimerumic acid # < 4% t i 4 "7 Ao - pE %@ﬁﬂ%%ﬁmé SEZ i I 3

b Rk R R R T g 2R MR A (Lee etal,, 2013) o

() =T FE2 A
1 = e HE 2 # ok
8 F R M. purpureus NTU 568 #7432 = fg L #4ka % "aér a f &
6 m 05 BAE 2 5 Jvm”éf WL R R AR R BN VR MR
ZRPEE R MR E MR RS RY FE B RLET OUER R s
Geri A2 § VRS o Z A A S F Y 3 S Rk kA v (Lee et al,
2006a) - ¢+ #t 12 monascin % ankaflavin 4k & 3 "2 H 4 s 2. g B> Kf 1 X TC~TG

g LDL-C ek ot > L ¥k &7 HDL-C (Leeetal, 2010) -

2. A MAFBAY LRI Y

"z g FBR M. purpureus NTU 568 72 & = ff51 4k & 16 F#tze Wistar % &
28 X iTAARES BB HE Ggkg BE) mmaaE (Lgkg HE) &
PEAPRE R R 4 65.90% 2 3359% o mAFA M irdllez FLpE 5 29.52+1.44
mg/dL ~ <& § 2 5 27.7240.99 mg/dL % 3 & & e i 27.63+1.17 mg/dL > Fr ) ez
MAT T alFHal R A2 piEs B 5 742 45.00+£0.90 mg/dL ~
A€ 2 31.41£1.80 mg/dL ~ % #| ¥ i 28.89+1.62 mg/dL o H i Heh 7 AT L S9AE

F £ 3 Uk ¥ # o (Wang et al., 2006) -
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S LMFMATIrHIF HAREL
"z g FBR M. purpureus NTU 568 #72 & iz f§58 » 2 RE*F @SR ficsv gk * BT

AL 7 45 wee B (PCL2 cell) 3= NTU 568 ‘= % fisd $1 AD hifbr &850 5 o
% o A4 amyloid B-peptide 1-40 (AB40) £ 7 &R & * s > &2 PC12 e X k%

RHEAZA AR AL KL I e 2 e i Aoz APA0 R FEEAN S
fo BA Swie 4 2 3 % o M. purpureus NTU 568 4 ff 2 ‘= fg 3t Fplf 32247 ¢ b
monacolin K # %“gvj Fr#] geranylgeranyl pyrophosphate (GGpp) 4 = - i small
G-protein 7 4& & i @ Frd] ABAD #1342 avif L F B o K R G rendRg b
Lo ABAD A1 EnF LR o pteh s G PR ern Sk § BT H e
lovastatin 2 4+ g2 > &7 & 2 84 ¢ & monacolin K ~ #2314 52 Fgf W4
LRk ock (Leeetal, 2008) - i2- KA 3 F R LRk PR F 5 & 10
ng/mL 2 25 pg/mL kR T it 53 PCL2 w55 ABAD AU 62.1% % i
oo w2 F] 88.3% £ 99.2% - ¥ F »xded] nitric oxide (NO) #2 ROS % § R

PEF LR B SN PSP Rkmie 3 X ABA0 A A B

- A EUHINE 0 ABAD 1F G PR R Beop b fe BN o I B okuk g e
&}tﬁvt‘} ﬁ‘g 34 ’EHW i S;H /ﬁ‘ﬁ:-—rg"#" _ﬁ'—};/\’ %b%%?n k!: 4 ﬁjgi% RS lﬁg—?”‘
B4kt ts » AP40 7s B e (hippocampus) £ = "o K R fi i o SR F IR A 5

FriE 28 x "gp st AP4A0 =~ B> R4k S 3 HE (755 mg/kg/day) & i<# £ (151
mo/kg/day) 2 =g FEEE B 0 B R R g AR e g Y TELR D

kel AB e S Y LA o B RS E R v ABAO

~m)

Bk BUA g al R 2ria B 3l ene fpRag g ' (acetylchlinesterase) &t - iEF - 4
B 4~ g AR R & AR 1 4p ok it fF (Superoxide dismutase) i f2E o B < B
SA R B A G B L BT o K P E B a0 G ot i ABAD Bt A K

215 B en % (Lee etal., 2007) -
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4, = H{EPPF AW 2L FEY
oL R E R R REERRL BT I R e F SR A AR R

B TR HE R LB A2 PR e P RS R M 0 gk E
P FHFERSF R RULERFIRS > PR T e i E 20k 0
® #E (200 pg/mL) €% 48 ] s Frdld a w5 22.2% ~ 31.8% ~ 69.1% 5 A dr
A G R E R B L E R E B 5 0B AR (200 pg/mL) Frd) 4
42.2% ~ 60.3% » iz 85k iFpE F B4 100 pg/mL Frl S 5 53.0% o o dg L B EpH
Fpepot 50 pg/mL Frl 5 54.9% 0 FHF E BBt B AR T €% Mim e LA
P e i o N 2 L B E B E T lipolysis s o H P o i gyt
2Tk B B AR R G A9% o Bl AR RET TR B a8 Y R g i
MERSME P SR et T E 215% 2 30.5%-° 7T Frdl T2 Bl F
Fpipkmie L o L PR TRY RN ERE L MAEE g AT

LT 265% 2 386% BIE ¥R ESEER L TR 202% 2 261% - %

S R ET T LY S S e P S EIFCER LT e &

2Rl Bk B BB L7 L A4k it § 5 (Chenetal., 2008) o

5 LB L R2Z AT
B FER LB RGEGER R L R S B RE &
LA S N B LB TR e A e e e Lo L Bk o

LA

n\\—

ﬁ

B E

-
Erd
f‘m

ot R ARG > L Bk P R RE o At
£ .1 %2

¥Ha o8 [ mismy 2c%k (Wuetal, 2009) -

g
&

a- BAE (150 mg/kg) ¥ *f Mg/ 13 mmHg £ &% E 19 mmHg- *

6. LM OPAE S IR Y

R B 0 SRR A A R MR B o ] B e 15
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B dedk & i S9N FpE S B 0 s 100 & 200 mg/kg SR P E B T e
[ B AR R R A B 0 i 23.6% & 50.8% o i £ T F B4

¢ g B monacolin K ",éf‘, I frg A Kb B8 - FE A ankaflavin g0

9

grAs R b foonly 0 M R e 2 g vt o Monacolin K Fedle B A

14..

EF SR g ERE T > BT ?i = %ﬁﬁ':iﬁ,ﬁ]ﬁﬁ. a1 $ JF rgr |

S

a4 £ 2 #EH g 4 & (Hoand Pan, 2009) -
FieRQLEFHEZPRF 2 B Ek HrpkErEickrcsk | bwke
AR Re T RLEFWE P il SCC-25 wmiziaiF i G2IM ) » 2t 2
#HEPrd] NFxB F-v & A3 G2/M # 1 Cyclin BL 2 CDK1 3#-v 2 E 7
o id Annexin V-FITC #4354 3 o o §g.L B IFpH 3540 il 1808 v Vi Jmbe
e R FFSERLMME S BT A Y Bax 2 £ E 0 Fla Bt
caspase-9 f¥% I :Em i1t caspase-3 =1+ (Hsuetal, 2010a) o & 4 ;N #E 34 2 49
L BFW E B 0 v 2 P A ¥ | (7,12-dimethyl-1,2-benz[a]anthracene, DMBA) % ¥
Z ARG/ 2ZRPEY P RPN SEET > CRQLEFAHI T
d # 4y g R 2 F 1 F] ROS-NO~PGE; ™ 2 i X w* jjrk ] DMBA %
g d2Z BRAR A UEHBE L B o HLEFFIFFBERAF L
FUE FLE M EMAETER v k2 2tk (Hsu et al., 2010b) o %75 s P it
o2 0.5%DMBA 3% 3 & ~a i 14 I HANL A RZGE > NG Er iy
ik smre %5 (oral squamous cell carcinoma, OSCC) # = o 3t % 9 FpF g4 5 %
HREERE T 4 FUREFF - SEHET L RLEFH ISV R E DMBA
i# =2 NO-~ROS - PGE; % transforming growth factor-p (TGF-p) 2 & & % R -
bo gl #x 2 w? TNFa 2 IL-1B 2 7 & » F]@ 17 caspase-8 %
caspase-3 2 F o Mo LML BEFH I DMBA 22§ LT F A E

v OVER e k= > Flm E Pl OSCC 2 =t (Hsuetal., 2011) -
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7. b LESE BT

JI* streptozotocin (STZ) # #~ RF w4 &0k ~ LE2 FEREAT I
* M. purpureus NTU 568 & {73 fi» B3 A2 2 % 8 % 4 & ~ & (200 mg/kg) -
REHAAS CHLEVEE X RL BEZRF 0 T K amylase ~ = fEH ¥ g
2R (0<0.05) = BapAL Y X i gLF2 Lok ki o 2t IR
R gge sz ROS 7 € & ¥ # +v - glutathione disulfide reductase ~ glutathione
reductase 2 CAT %3 (“AphiE 2 2 el etp B F T % > DL 2R L w
B F R B L EL G AE 2 g a4 o Fla R STZ i 22 %%

ey g o i&a B fE2 7 »x (Shiand Pan, 2010a; Shi and Pan, 2010b) -
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li@ﬁﬁArﬁ%“’&&“igﬁﬁﬁﬁﬁ*@ﬁ%’iéﬁﬁﬁ%ﬁ(%i

@

A B AR ) SR PR R o 135 2012 # FrckaiEd s S
BT Pw S A RFY > B RAAM AR B0 B SRR
FZrin AR R BB PR BEARBE RS S RETR
B ARPEAE RIS AREA 2 PR EEY FLR B B R
RhpigFF WP Y EE AR o R M0 R P E L g 2
ITELBOE B BE B S o d P A Z BT RES SRS
B E o R A IR A NERER o (AR iES 4RI 0 2013) o . 2010 & i
FhAFRADLE A FpL L Lk A FE L TS B8 LR F

At B g mE=F (Ba B B FEB) *E- LY L)

F
¥
&
R
F
E
8
H
&
3
B,
F
3
E

FEEPFEH 3T S RARKEY (P
Fed LB itk h 02009) = % 5 & 5 ’%ﬁﬁﬁ‘éig)ﬁim&,ﬁiﬁi -
A KRB S FRPHES o AT R b L o SEFESHE D3I D
BALA R G EBL TR A T AR ADFEF L HLER L

WAF o C SEY L EEAM  EL RIS R i D 2 B AR vE-

FEMEA LS e Ra P RRAPN RESRBF RSB o O B R ES
B SR A T > FIS e B N AR 0 A u i Rk R

R S F B %~ AR & B X & (spontaneous hypertensive rat, SHR)

%

STZ %% = A o B S > FHERLELERH v #5055 2 B i
Wz xR SHal gy ROvA R L B

Bk hifAzy o FlER e d SlAe fRA S R T 2 2L RS T
e AU R d RNE TV IRG  F VR DIER €A A R 0 PP G A A

A2 vt e £ giﬁég\w FRF g 3L > ﬁ'*”“f‘? ¥R %i&%{r&m}?kl
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(Harman, 1956) ° 1345 2010 23k % 47747 § 48 2 45 91 » 2009 3 3% $f 4 Ak chi £
A me B 6040 B E £ 4pE > 1% >3k GDP (Alzheimer’s Disease international,
2010) » AR P X NP EABRGE S B - o FlUt A N LR P dR B 2 A7

T E FRFhER G P X EF RIS REFE S AF I RAHEL
o AU BN auTy o ENEEF A d > P X ESEF B R o bt
FRERATRD PN FLAT RIS AP REPFE IR EF Y
Tty Ry s ppp  F e % (35,2001)0 ¢ KER it 2R A S £
B aenh o HE 2Papg F 0 4 hdF L AL A% 2| (Winterstein and

Storrs, 2001) » FIf B H P X E AR A B F R L84 And £ S o

MR H S U AL R AT R e s B
FOFF P L RATORREY AL YR RE SRECd R

PRES AN L IR ff it e IpER Sz Y X EEFHE
BRG ORERBE PP P57 0t L B E APrg dlAzchimie 4 B g i R
4 (3> 2011) -

AE AN IMR32 # w79 e RLERF it 2470 d5d Rl
GSH/GSSG ] » GPx~SOD ¢ CAT % 4§ ‘2 » 2tshiting it 4 g P
LRk AR TR Y dPCL2 mre HEBEARSREK R LEHYF X
B hR AL Pl B FARET ARHE S T oRNERRID 2 A
BB P TR EARE T AR GBI P R B S B RS Y i 2
B LGP R RAREL FPEFAE

mas
A1 E2 ke s BB SR A ST DRk
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FoRWA -FHERLFAFFE T JH= F2AREFHRIBIRRER G

B ol Eals SRR ARRAAEAEBATS
| 1. & = B% (hamster) | 2. # JE. 2 STZ-induced (SD rats ) |3. & =B (SHR /WKY rats) |

S 2
&r #8.0 8 8
40 26 0, AL B oE M
£ 4 48
1. BF 8.4 40 BB B 2 2. 0 ®mE S EeE {iiffiiégi
= Bk AR SRR R -~ s

i 3 48 §% Bl 2 - HDL-cholesterol ~ LDL-cholesterol ~ =8 #3488 38 58

5 M hiE (BR B 587 - e &6F ¥F)

- B A S22 iTasd

= 7% ¥ creatine phosphokinase (CPK) activity 3] &
- B - B - e Wil s B A

FoWE P FACRLERFCAREFRICRRE LAY
¢?¥

[ |
7 F R A R EBFARER
| |

I
I FH R R A 247

!

FELEF B MR32 T & HE

!

ERpEmBRa RO SN ER

4 4
B SHUMRAE & R E 2
I

TERHUSFMESRESRESEZ AR HER

E‘MH:%T!_.IE B 2T

I I
IYE N F Xr3 <3 B:28B R T AT &1

# el
L 1. #FFEE =8 = el

2. WSSl T S8 LI R Bl
3. R o ) o o R KR BUSR

W21 22 %%

Figure 2.1. The outline of this study
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33 Hpa-si
-~ R
-) ®E
1. #pF % (autoclave) (Model SS-320, Tomy Co., Tokyo, Japan)
2. =B 27T %4 (orbital shaker incubator) (Model 717, Hotech Co., Taipei Taiwan)
3. pH meter (Model 6071, Jenco, San Diego, CA, USA)
4. s (Himac CR-21 Hitachi Co., Tokyo, Japan)
5. /4 ikig'%& ¥ (freeze dryer) (Model FD24-3S-12P, Kingmech Co., Taipei, Taiwan)
6. FEikHt (R200, Buchi Co., Flawil, Switzerland)
7. Az AEE s (ultrasonic cleaner) (Model 690D, Crest Co., NY, USA)
8. 4~ &k &3+ (spectrophotometer) (Model U-2001, Hitachi Co., Tokyo, Janpan)
9. ELISA reader (Thermo Labsystem, Bverly, MA, USA)
10. #c# # & (microplate reader) (F3, Molecular Devices linc., Sunnyvale, CA, USA)
11. -Kiz 28 H (water bath) (Model DB, Deng Yng Co., Taipei, Taiwan)
12. CO; £ % 44 (Model RCO3000TABB, Revco Techologie, Ayheville, NC, USA)
13. &= &4 (ECLIPSE TS100, Nikon., Tokyo, Japan)
14. #ci=4p % (Coolpix 5200, Nikon Co., Tokyo, Japan)
15. Jn3%imre & 7 &% (FACSCanto I, BD Co., Franklin Lakes, NJ, USA)
16. =5 # (Model PRO 200, PRO Scientific Inc., Oxford, CT, USA)
17. & ## i & (Kansin Co., Taipei, Taiwan)
18. # 4= *u3¥% = 48 = > ik (Stereotaxic instrument) (Stoelting Co., Wood Dale, IL, USA)

19. #4023 » ;N RGP 2 B (Visitech BP-2000, Napa Place, NC, USA)

L
P

(=
1. 3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyltetrazolium bromide (MTT) ~ Amyloid Bi-40
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peptide (AB1-40) ~ dimethyl sulfoxide (DMSO) ~ sulphanilamide ~ naphthyl ethelene diamine

dihydrochlord ~ phosphoric acid ~ 5,5’-dithiobis-2-nitrobenzoic acid (DTNB) ~ gallic acid ~

Na,COs ~ bovine serum albumin (BSA) ~ KH,PO, ~ CgHsNazO- « 6H,0 ~ KCI ~ propidium

iodide (PI) ~ Triton-X 100 ~ Folin—Ciocalteu’s reagent ~ NaN3 ~ MgCl, - 6H,0 ~ nicotinamide

adenine dinucleotide phosphate (NADPH) ~ peroxidase ~ hydrogen proxide (H.0,) ~

2,2-diphenyl-1-picrylhydrazyl (DPPH) ~ nitro blue tetrazolium (NBT) - 2,2'-azino-bis

(3-ethylbenzthiazoline-6-sulphonic acid (ABTS) ~ butylated hydroxytoluene (BHT) ~

FeSO, -+ 7H,O ~ glutathione reductase (GR) ~ 6-hydroxy-2,5,7,8-

tetramethylchroman-2-carboxylic acid (Trolox) ~ K3Fe(CNg) (potassium ferricyanide) ~

bradford reagent - ferrozine ~ nicotinamide adenine dinucleotide (NADH) ~ phenazine

methosulphate (PMS) -~ thioflaivn T ~ fetal bovine serum (FBS) ~ K,SO,4 ~ NaOH ~ HCI ~

Fp Sigma = & (Sigma Co., St. Louis, MO, USA)

2. Ethanol p&p 4 7 F > & (Taiwan Tobacco and Liquor Co., Taipei, Taiwan)

3. Minimum essential medium, trypsin-EDTA, penicillin-streptomycin p#£p BioWest =
7 (Biowest Inc., Nuaillé, France)

4. Fecal bovine serum (FBS), trypen bule ptp GIBCO = & (GIBCO Inc., Grand
Island, NY, USA)

6. Catalase, iNOS, LDH, SOD, TAS kit # 47 % ®2fp Cayman = & (Cayman Co.,
Ann Arbor, MI, USA)

7. Acetylcholinesterase kit 4 17 % 2 ptp Bio Assay Systems = 2 (Bio assay systems
Co., Hayward, CA, USA)

8. Albumin, asparate transaminase, alanine transaminase. alkaline phosphatase, blood urea
nitrogen, creatinine phosphokinease, calcium, chloride, creatinine, globulin total
cholesterol, triglycerides, uric acid, high density lipoprotein cholesterol, low density

lipoprotein cholesterol, potassium, phosphorus, sodium 2_ %4 47 & %# P p Randox
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Laboratories = # (Randox Laboratories Ltd., Antrim, UK) »

S FHERLFRFFET L 2 R 2 B2 HIE RN R
2 RBGEFTER o
(=) ERLEFEFAGLRBFEFETFHF oG RED #2202 HFIE2 PP
L. 3ampREFErsr e

*9 %%+ Usman £ Hosono B & 2 HE5% e i3 2e (Usman and
Hosono, 2001) » ruip] = 4 - dq 4k 3 2 #& * 4cf1 & g & (Syrian Hamster) &5 "% 5 *g
ZREEPN T HRPFED 4 X2 P AR IEZEFBASTERE I 78 iF
PR EH R U PR AR XBEFA&S 8 % - 12 Z monascin 15 mg,
ankaflavin 5.8 mg z_ = $g.L. & 2 1 2#% & -~ z monascin 75 mg, ankaflavin 29 mg 2.
ERLEL D BHE KIS CHLERAE L (L 65kg) Fpsr 2129 @
L1 eHE 10620 55 BHE HEERLEASHEAENLE 1009 £
SMEE pa&S 2296mg i 1 AR 1148mg 1 5 RAE Vgl Ee
" x Pn & F lovastatin & * > lovastatin BEp AR EE DD (B & L By w42 20
mg) * T Bk A Y FAE PR AR 20 Mg HEHLEHT o HE
lovastatin 4 & # &0# R 5% 1009 A &4 €& p & s 0.167 mg # & #FFe 22.96
mg =L ER: 1 BAE1148mg 5 5 BHE o L &2 8 - i VR
FL2EEHRYE FRELREIERY 2T A4 o

S USRS T

C (¥ - RS )

C-IR & (¢ "#732]‘ v 1 BAHE HLE)

CBR  ir (& ¥ i+ 5 AR =L )

HC (Bl

HC-IR e (4 %o 13 AR =391 %)



HC-1RL & (% = 4 e 1 2% % 2L # lovastatin # 4~ )
HC-5RL ‘& (% = "4 E‘_/’J‘ ‘e 5 RBAE L Ze |ovastatin i &)

LEERERECHRT T R RBRAFFTLLS 8 ko

2. ®F 2 AR R
ME ~wp@iFes TC 2 TG Rl 4k ? HDL-C-LDL-C 7 £ 447 ~¥©
PRRRFL P A 3 TR R a4 s TR TR E 4172 BB HR R %Dk RS

TS F LR

3. 2t adr

PR AT T2 B L e R R I

(=) =L &g o BEP thiazolidinedione # # i Ao + 8 A Ge T
L REEFLEAREBRBERTER

AT P AL BN TE 0 FH&RP Y G 6-8 d#b2 Sprague Dawley &t <
R php #orpdskddd oo BPhX s ese 0 DL H Y 464y
HoBBpd g N gAY -K R &R L B o 12 streptozotocin (STZ) (Sigma)
# % o BREA R % nicotinamide (Sigma) A ¥ < B S ¥ AR R B R - &
AEEE AR e B L M § A R W RArR C § L g
% &b o # 8 ¥+ Sprague Dawley & &% & 24 -] pF{s » "L v2/2 %+ pentobarbital
30.0 mg/kg -2 Fpf 5 0 fORFF %L sE STZoSTZ a2 maB-k» ¥ 53 RiF
fedh (10 mM - pH 4.5) % 3 e &l - 2295 § e df 3] (5 = 3]) B pop b Rl ALY

4 F Z 4 STZ (65 mg/kg) 4c * nicotinamide (230 mg/kg) > 1 % #p {5 » & = $w B £
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ez (17~24 | PF) wiEiE > § X R B33 12mM R4 5 3 E = ## (Revers,
1984) -
2 Monascus purpureus NTU 568 # fi¥ .l Z p Z 12 7 monascin 15 mg,

ankaflavin 5.8 mg z =L % % 1 &4 & - £ monascin 75 mg, ankaflavin 29 % 5

=\

SHE > HE X HLELAE A (BME 65kg) Fp e 2129 i 1 BAE
HeE oL ERS X R B LE 2T RMES pa&s 176 mg s 1 &
¥:;352mg 5 2 2&E ;80mg 5 5 2HE ¥ &Ee &L thiazolidinedione
(TZD) &% »TZD %Y p SBF v £&5 (F&E L8448 30mg) * *005% % =
AR EFF A F PRy BE S 30mg L PLEHY -y TZD &S+ BA
BRI F T X RWEF pa&s 052 mg #he 176 mgkg =40 s 1 3%
$:352mg 5 2 #E ;880mgkg L 5 BHE o LA HHP RS 8 P

Mo FTRELZEFRYE TRELRVIFTHNATHRTLE 2T

2. HEE BB 2

DGR (24 L EE) 2R (14 R 00E) THRS SR E P LR AELH
Pt i L St Pt R R 02— KR o
Fir TZD # % o DRI E G g A SRR R ok th o g
EARER R BRY L3 I F A B ERE Y L0 S Eand 2 b g
3x% o

Ft e (29 &) 407

C Eo(F ¥ e —ansR)

DC & (Bfsp)

DIR = (i 7 e 1 2 =gl

D2R («}ﬁ:)"f\)?;, p/;\ég 2 BAIE R )

D5R = (¥ fm e 7 e 5 & =gl



DM e(%@@97ﬁ12D%*)

“rﬁ

LEH Y TZD E4)

DIRM ‘= (BAsp e 1 AR M
D2RM ‘& (Wi te 2 R AR Lo v TZD %4)
3 A

DSRM & (# fofs ioif 4 5 % X

“rﬁ

LEH Y TZD E4)

L REFE RS T X BHRAFEFERS 8 &

3. v JRE FEmE %% (oral glucose tolerance teat ) (Chen and Liu, 2006)

ERFS 15 ] Rl AR E S R RA e A gL % (176 mglkg
352 mg/kg~880 mg/kg) ¥ 1.0g/kg # F #E% > 1mL & 33+ -k-m% 30-60-90 ~
120 ~ 150 ~ 180 4 4@ {s 2 n a5 1*

4 % 2BBHHBLER
B VR EE T g R R A BH A AR TRRTT Gk A

1—&@%@@%5@&%@%#%?%%&@%0

5. ¥tk R
(1) TFH~H

dhoa f T 0 B~ 20 uL & F F 4 enzymatic kit #4# (BioVision Co.,
Mountain View, CA, USA)3mL > % 37°C ~ 7 Jiz 10 A 4> fI* A& %k &3+ 4 500

M LE TR R E Y TR R F RS RREARIL ]

7
TEMF ST FMME2EF L BETEROI FRLF IR RIEN L
$oo i BB D &Il B S BRAF TR R o ek B SR g

¥ RES e EE (MM) -
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(2) % § &4~
B~x i 10pL > @& * ratinsulin ELISA kit (Mercodia AB, Sweden) R v % & -
F OB SRR T 4k 50 insulin B A (Y £ 7 5k &, y=0.1734x-0.0235;

r’=0.9983) -

6. Bcdp AL {ri % | T

PR AT AT B s R R T

(2) gL ¥aEs BRES amlodipine 3 o B+ 8% & B2 PR
1. Rt P2 %

AT Y R RHITER > B PR KRR Chobanian # # 2. i3\
(Chobanian et al., 2003) - # * p %} % = /& < & SHR/Ncrl (spontaneous hypertensive
rat, SHR) 72 & 2 WKY/Ncrl & jszed+ & § o B¥ e 36 £+ 108 & -8 i#F

o BAMBZ AR HRFALARRRG &S ? o o s B 12 & o4

%3 13 FeW4eikis 8 T & o

2. BHRPF

ARG RBY LG R g ok YL BRI E 0 2 A R B
£ B amlodipine » 1 FH AL BELF L G "E L g 2 IR B R Y s
P2 BB RES R RIRY AT 6 F Yk TARFL FYEF

Y FR

3. BBty H2FEamEBELHE

TR NS R ES S 8 i o 12 Monascus purpureus NTU 568 3 fix L %

oy
(g
ra

N %z %z monascin 15 mg, ankaflavin 5.8 mg z = f L % 5 1 & H

%

)
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monascin 75 mg, ankaflavin29mg 2 5 2 #E - E 2 HLE R A F L (L 65
kg) # p 8% 2129 %z 1 2&EF ;10629 2 5 2#HE Y gl Ezma s
SHERLEOTARMET p&S 176mg i — 34 £ 880 mg

¥ &% 0 RE S amlodipine & * >amlodipine PEp %3y < £/ (F & &% & 10 mg)

-
X
7
Bl
<
B
¥
=
=l
3D
~
3D
e
=
-
o
(g
3 <

10 mg M2 B fQLEEHY H Y
amlodipine 4 & « BH £ & 27« QML F p s 0048 mg/day 7 176 mglkg
LML 1 2AE880mgkg 5 BAE o L EPmRESES 8 ik
SF MR AZERERE YRALRVIF TR ET BT % 2 A1 o

7 A

\ﬁb
t
E?;t
E
?%\t

EE S R B SIFCE RS A
BB A AT AT

WC E(FF o —ansR)

)

)

£

WIR & (Z ¥ &2t 1 BHE =
$9 L

W5R & (2 ¥ 2545 BHE

Hy

SC & (iRl - H4H)

S1R 2 (rS_ﬂ_@F‘*"nln——ﬁg—E_‘ 591 %’)
S5R i (F . Bleift 5 RAHE w L F)
SA & (% i B2 e amlodipine % 4)

S1RA . (rﬁl/i‘ﬁ/f‘%c 1 2# % =/ %EEHE* amlodipine % 4)
S5RA & (B o B 7 b 52 #E =40 ZE* amlodipine #i~)

FEERERGUORT T R BHRAFET LK 8 & o
4. % 2itipthli®h

s e ORI ~ sk g TE AT B R AT TR R A e

2o il SnTie A0k EE P L R KT
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5. # i bh 2 =R
(1) B-4&1 24hr P fe3Ea B ~ R~ T390 B ~ ki FRIZT
TR S 43R R PP AR BRI 2 0 LB P F AR T ET L RRE

Lk
FHBT 1L BB FFRER B VR FHRBLY 1 X acER TG

lr“b
“%‘“

48 ME 24 ]l pEiSEE L BRBIE O BIESE R B E (tail-cuff method) o B

TLREB LT &2 0 BPIZE (Visitech BP-2000, Napa Place, North Carolina, USA) -

(2) R4k e 8 B2 feda B~ PR R~ 308 B~ ki F R
Tekg R & gk R enp| TR * BRI 2 - b PR FFTEFLRRE
FoaBhem - R RACEFRRIERBSF YR - FHRB LS 2 TR 1 u B

F ARG 35 ABIREL T IEE 0 PIED FAe & i o

6. 2L iE

IS RIS SRS E TR B

ZPEERE EREY N BRI RFEARELFY
(=) ¢ FHEREAREE 2o R 2 M e B
1 RA%HF

AR HRF LW UGGV S Y T Y RN hY R RS
LN Fa \sx—inﬁ_rﬁ»ﬁ FH N E |Lﬁ;\\;;(_]igi»—g’\i;4 EIRNEPINTE S E*I‘ﬁ NS
TR HRAPF CFI P ERZI TR FEL A E TR FE
Faf SRS 5 P EPBRE AT A - PCL2 & IMR32 # g imie it 7 A
Mgk Bfed RS AEFER NHEEN L R FAOREREE (B

2011) -
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2. R Iy RU-ARE LR E amyloid P 14 peptide B #

#- AP140 ' phosphate-buffered saline (PBS) (pH 7.4) % f# e % = 230 [ M i3
o BPERR TR D ARL APl B o A ¥ PG 20°0C ki o BRARE
APrgo 3R E > 37°C B AP B T % 0 pF APy FIE G AARENL 0§
A B AR T A4 A 4 (Rubinsztein, 1997)- % % 5 37°C7 = B & 2 APiao

/%ni’ F\f?,\r, AB140/ iR e

3.t N Rk
(1) IMR32 A %54 Sk a2 w2 32 %

IMR32 # &% 12 90% MEM-EBSS #: % & (Z 2 mM L-glutamine ~ 1.5 g/L
sodium bicarbonate~0.1 mM non-essential amino acid~1.0 mM sodium pyruvate ¥ 10%
et F) B A 3°CCO kARG 5% 2 &Y oF 2 7 3 X {4 158
RAFREFHRE L9 F Ryl ST 2T Y T EZ 400 dimethyl
sulfoxide (DMSO) w3 » & 2 250 mg/mL » & i3 & - 20°C o 325 P ik vt b {8

IR RRER

(2) mre BB FRIL MTT £ 47

# 5x10* WAE At 24 3P CRERE R BRI R Zikii%c)\gj * e
ER 2P EEERE & 04%DMSO 25 & A RS EBiE o4 24 &
48 | PEiS o B2 A& K 0 4o r 250 ul #0 3-(4,5-cimethylthiazol-2-yl)- 2,5-diphenyl
tetrazolium bromide (MTT) ;3% (0.5 mg/mL) - £ % 6 | FF > =3 4 MTT 3

e & 4e ~ 400 uL DMSO w3 formazan: # 453 10 4 45 > BlA & 570 nm &rx sk

B0 R EARR & v 3R P AR S

Q) AR BAE AR LEFFHH IMR-32 W5 4550 APryo # 53 2 B
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¥

# 1 x 10 B IMR-32 v 42483 24 3tdiens - 3b ¢ AR md B
& o 4 r 73 10~1000 pg/mL 7 FkAR 2 3c A~B &2 C &2~ lithp A 2§
ST A B F eipfic B aFid o 30t A d Y e r BE2Z ABra iR
[Tk > g% - R A7 RE APrao ¥ EARE 2uM § TR Fe > VbRl 73
0.8% DMSO 2 2uM % & APiao £ 7 F 0.8% DMSO % 3 B & APrao idik 1 %
WHLIPBS 1) B2 A F (Ffdled APy oo udtthFeairdlen %
Ao r A1 IMR-32 Mg ¥ 5 BIFHSAIE o 1 MTT % 305 5 A 4535 5k

@it IMR-32 e 2448 32 72 | PEZ_ e 3L e

(4) w2y FIE

#- 1.5 x 10° cell/well simse #3485 10cm 2 % > 5 2 uM APrgo & 5 A2
24 | PEiS > dwmPe i mPe 37 £ s 11 PBS ‘)ﬁ“)ﬁa:—_ X o 4v »~ 200 uL PBS % i ¥
Ao 37°C kgt iR o Bk F R4 RE 6 X o Bwmredrplis 2 10,000 X g
4°C g 10 A4 o B b iFp 5 wmie 30 o 235k 2 Bio-Rad protein assay kit

e dd FRE 7 BSA SRS E G0 FER X s -80°C e

(5) Catalase &4 7

fn¥e 227 % 1 catalase assay kit (Cayman Chemical Company, Ann Arbor, M,
USA) Bl & mPz ? catalase /#1+ > f1* catalase it H,Op, 27 A 24 F i » A4
formaldehyde » & @ 4] * % ¢ &  4-amino-3-hydrazino-5-marcapto-1,2,4-triazole

(purpald) # A2 4H %5 ¢ > x££ 52 540nm - & * 3ty catalase kR o

(6) Superoxide dismutase (SOD) &4 5

fnz ¥a % 11 SOD assay kit (Cayman Chemical) € ‘w2 ¢ SOD #+ - H 3
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£ % RZL B 32 &) (mixed substrate) p 7z xanthine » & ¥ pF 4 »  xanthine oxidase -
o2 A 4 A B 0) » A Az #+ B3 A FREA G D

2-(4-iodophenyl)-3- (4-nitrophenol)-5-phenyltetrazolium chloride (INT) it #* & 4 -
iz ¢ & formazan dye - SOD it 27 INT s » B4z % 1933 (7% 4 A F > frdl iz d
Ajm o T RE L R RIEPIE 2 AHER N & SOD #rildis 1A 4 HER
P id4a iz SOD /E1+ o *t cuvette 4r » 850 pL mixed substrate (p 7 0.05 mmol/L
xanthine £ 0.025 mmol/L INT) ~ 25 uL e if 52 55 e S 5P > B fs 4 » 125
uL £ xanthine oxidase (80 U/L) » *t+4r » & % 30 sec % % 210 sec 4 %|icérik &

505nm z v kg A d BRI BRI EE SOD 2 & B EEEL N e

BEPR B E TR AAR FEFE mg hkd FETE SOD B

(7) Glutathione peroxidase (GPx) &4 #5

‘m®e ¥2 7% 1 GPx assay kit (Cayman Chemical) | & fm? ¢ GPx & ik & &
Rl F e RS P w0 R kR AT ER S P20l 4~ 100
ulL & 7% =2 100 uL 7 NADPH -~ glutathione £ glutathione reductase %2 &
FoomAer 20l BF M REPFRF B RIBEAE 0 MAER RRIE R
340nm A& Tk iE & 30 Fiipl- Ko RPIT AsBo BoE Rk B PR A S8
N E D GPx B o 258 4 GPx activity = (slope/0.00373 puM™) x (0.19

ML/0.02 ML) = uM/min » £ % 2 3-v 5§ £ 150 5% AR $PN L A R 5 R A 7 o

(8) Glutathione (GSH) 7# {4 #5

fm?e 327 % 1 GSH assay kit (Cayman Chemical) ip| £ m* ® GSH 7 £ > & &
Fpg g ESE R R PR TRERAE LI G IERE > B 50 pL 4o
96 it 45 - # MES buffer ~ cofactor mixture ~enzyme mixture ~ 5,5-dithiobis-2-nitrobenzoic

acid (DTNB) &1t b8 & 13 #7@Fe b » B~ 150 uL 4 » 96 3L 45 ¥ o v picis 3 thipl B
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A 405nm AR T kE & 5 S4EP- 0 KRI30 A4 fre g iR g

e g 355 GSH 3

(i

o

(9) Glutathione disulfide (GSSG) &4 %

fmre 327 % 11 GSSG assay kit (Cayman Chemical) i#| £ w2 GSSG 7 & » #
50 L sz 22 R g R & 5 4 2 3 ul 10 mM  1-methyl-2-vinylpyridinium
trifluoromethanesulfonate (M2VP) » # % — /| P o 2 & e § 773 B R f 8 m &
MmO TR R AN ELIEFERG B 50 uL 4~ 96 It o M
2-(N-morpholino)ethanesulfonic acid (MES) buffer ~ cofactor mixture ~ enzyme mixture -
5,5’-dithiobis-2-nitrobenzoic acid (DTNB) &t &R & {8 37# fe B > B~ 150 pL 4c »
96 it ¢ o i kP EAE 405nm TekiE o & 5 A4l o 2R 30 A

o fre R AR REF Y GSSC 2 -

4. RREZL
(1) PRER (LB < FFL Ead )

By aRlEE o vy TR ER (MpEL LR ¢€,2010a; MREL LR
§,2009a; ¥, 2002a)° B~ ik fi= 5o ey 2 ot bR (R R L L | £, 2010D;
Bl RIS 4 R &,2009b; ¥,2002b) -

(2) BACES (LM B A FHFLEHFT SR

g SRR R fed T ot e (AREL LR 6, 20108 BRE L &
R ¢,2009a; ¥°,2002a) - H#-fs g i=@Wiv=xr 3> 'fr&;‘”v}*kyb Ho(MRFLLE ¢,
2010b; M &L £ A ¢, 2009b; ¥, 2002b; M, 2011 ) - = F @WiE= 2K e U

Pk SRS 0 BT SR 10 - 20 pm 2 R o g e R R AU
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e iz | u > ZEERN FHEF 0 R heT
(@) sk P Ae R O BES AKJ o
(b) dodok t sepbidi > B AF 4 o

() Faimib e gRE N iR o B d ~md AR o

P

(f) Fpadrdd t WipHEHRELI R B VERI 0 ¢ FReNEH -
(3)DNA #%_ (£ M 2 1 R T RNF)

- \%"7*;’_‘&&1_ BepRfs o ZBgr it 3 DNA llilﬁi iﬁ?ﬂﬁ:ﬁﬂz ;D:‘FTA\#’LE-;{
Pl LR EER e F R AP EREST IR (internal transcribed spacer,

ITS) #£ > fodl LR T IRTHRES o ITS ¥ EiE 7 A Fjaf v % o

() 8240 0% i 40% FRHFIPFHHLEIFEAREIRE
V2 b B

fPia Bop )& 3 B2 — > & AP IR T T s R 4 o
Bood APt A% FHw SR B OAPP o AtrgIn MR R L 2 B-secretase

o7 AR A e AR FlotE g Rmh HAR o HRTURIL AR 2 17 Bk B % Blge

o

BE V4 LB o BRE T A0 ABA0 B BB B g o @ A
ARG X R a SR A B R TE P RS T 24T 20% e B = 40%

FRE R e L E S B e 2 A2 AR 2 Prdld o

1 RE%bForle
MG ATER Y 2 40 5 Sprague-Dawley i zedt < Bl Fd#s 8 x> HME K
250~300g > & & 9 S & 1 FUEFHEHA B AR IERdoh f X b SRt o
Ea AR D o

Pty (B9 B):
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N & (& % - bl s )

A (EERE R 0 B

AM ‘e (B 1k v ﬂie?]iii'éﬁgéﬁ Donepezil HCI 0.52 mg/kg # 4=)
ACL ‘o (RS i 3y L i detr 1 B AR T 249 20% P 524
AC2 e (Whs R 3-0 Sl f Ak 2 BAE T 249 20% Feg)

AC5 & (FEhk#s % 39 ﬁa?liii"fﬂaéﬁ 5 BHEFT

—=

T 20% FHEE )
AZL o (S ey Lkt 1 AR K 40% P E )
AZ2 ‘o (R4S 1 3-d B x dcde 2 BRI R R = 40% P Fop)
AZS o (SEHEH He v Bl ke 5 BAER K 40% P E )
ARL ‘g (A R 3-0 L3 aete 1 248 176 mg/kg ‘= 41 %)
AR2 ‘o (St o X ke 2 AR 382molkg = dg #)

AR5 o (T Fod $it 544 5 i3 H 880 mlkg = 5L #7)

TR 20% P E R e R s 40% P ERFAE AT SN0 S AHE
PP Lgday 5 1 RARLQLEHELA >4 5 CHE p =2 2
glday iF5 1 BB » Bpik e BlrERMERE S ARE L TEp FaHE

i AE LR - R U

2. WP B PR
(1) Fe s B o5 < &2 3% % (Flood et al., 1991)

d % EBRFF (Mini-Osmotic Pump > Model 2002 - %Jﬂ}i 0.5ul/hr > p 3 &
200 pL> Alzet®)~ ¥ (£ 5 45cm-p 7 £5 80 ML)~ $5:24-5¢ (Brain Infusion Kit
11> 3-5mm > Alzet®) #r= > # &4p4c®] 3.1 407 > #WEH2 4 uM AP (F im%e
F B> Epe®) L~ Alzet osmotic pump - £+ brain infusion kit # ¢ Ap solution

Lk 4R pump %Kit 22 PE g o biu Isoflurane F %8 (7 < EUREF 0 rpF o pe &
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£k og

i

¥h

3.1~ ALZET ’«’%‘:%W@?}iiﬁ']’iﬁ”

Fig. 3.1 The osmotic minipump (2004; Durect Co., Cupertino, CA, USA)
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# 4 > R = &k (S 724791) (Narishige, Tokyo, Japan) & T & fEft - %+ B Gt
TR P RPFeE R oA 2 G2 HEfpe s BFRAREL T &
B]%0 % %=1 » # brain infusion kit % + - & #% Alzet osmotic pump ¥ >t §a{s £ F
Feo BB FME TFvrAAL R Y RAR - R 2 (sham) A>T Alzet osmotic pump
Bhhd AP 2 EWER it ENEE BB P o HEE I &S BT L

e EIfFmRRS

(2) &8sk P A2

LR TS ERE AT L ER2Z P ARTACR 3.2

(3) sz gFF B (passive avoidance test) (Suits and Isaacson., 1968)

A R Y FE RGPl s (Friedman et al., 1983; Miyamoto et al., 1985; Thal
etal,,1988.) > & = 2 Mix I FHiHE - KPP BRUPLIEEE ] 2 FenfiF 2
Bzl @ 4gle X 2 32827 1 2138 1 % 20W 2 %52 #4pk <
2 ZHRAGRE 2 Fidl ARG FIE 2em T FR594 FE (2
Z15mm) i R E o H XY 4ol 33 o o FAKRBIABRLEOMPERM
Rt Al LR (LmA > 3sec) FR I 5 > piEs-dis 8 jFra
AHE A ER-BAE T F O A ERAIGIEOMPRM B
B i TR o R RIS 24 [ PE A8 ] PE T2 ] RS
LHRAEE P E > FPETHREARP e H AP 22 %7 PR (Step-Through
Latency, STL) - §** P 22 F F - 3 5 & 45 (300 §)) BF > RIfE~ 2§ ¥ 3=

,%QEJJEF‘#EO
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5 pfaks

* &i‘ﬁ]‘b‘_ AB solution

| || | | | | |

{ [ { { ! I |
19 20 21 22 23 24 25 26 27 28=%
—

I wragnsn || J

£ r.'..hﬂ
FERE Ly (51 i)

kg Rk (2 FIEFRER)
ki g BBk (1 TRk

1.7 i B2 % 242451326 1 AST, ALT, TG, TC, B.U.N., Na, K, Ca, CI
2.%5 2 3 3F § 1 <0 2 R] 2 : Total-SOD ,AChE, Catalase, TAS, LDH
3.5 A 45 AB &R TR R 4 A4

B 32 :xdmik/aBony+ R2eRE Y #F% P 24

Fig. 3.2 The experiment schedule of learing and memory task for Alzheimer’s desease rats
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. 56 cm _
S N i 26em < :
26em v i
1 MM —
3 cm .
14 e %
. Lo ‘*\\
l e 10 em \
. he
26 cm

% WE é

Bl 3.3~ ahd BH Y F KR TEE -

Fig. 3.3 Instrument of passive-avoidance task
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(4) Morris -k ¥ :#5% (Yamaguchi et al., 2006)
a WwHREL

i 22 AR EERFEFTEREY A PR R ST RER S 2R
PRI RFHRSE L el kg AR A4cW 34 977 0 F1AA» L2 25 180
cm> B A 45 cm> AB ¢ T - v HEORL T E (S fFLELT 4 o escape
platform)e = % 2 % j£ 5 12cm> % B 5 25cmeF B (7 A 4k 3 27cm 2
R FR AP FAEEBFET (IS 2 IV %) I%E 5 Bdzdeg o R4
TE BN E - fTL P B RHBYF IS Y B2 B BRERS e

BrR Bt 2 PEAPREE A RT o

b. %% =f#F% (reference memory task)

FHUEREH 22 3 24 Righo RATAARENHE 4P 0 A RF

{7

R BRE A RN T BB A X2 4 > & = 90sec; B < &>t 90sec p
THIRLT L N RLT S R RikL 30sec 160 M Mk kA 30sec i
BT - 2B EE AR 90sec AHTIRLT R R EGFERE KL

F¥ Ry 30 sec EARpERALT o akE TR g 2 B IS KL

30sec FEFT - 2P KB 12 E 5%k o

C. 7 FIEIFPBIERK (probe test)
WH 24 22 Y EREKRE TR E WS BRLT LB A
B A Rd B - fr2 4edngE 1B A AE o 54 90sec RREFER AL BN R AT e

Bk ? RLTE B2 4T (Fe %) P g gL R o

d. 1 ivzg#Es% (working memory task)

DLt W 25-27 X T T REA o KL T A E PIRE N §0T
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B34 kit g 2dlA "7 LR -

Fig. 3.4 The schematic of a water maze task
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($- 2 RZ %) E 2R 5 o X B EAEEWPA B 5 B
% 90sec; &« B3t 90sec p WwH P REL T £ o E A BT RL T L FikE 15sec
fe o B diAs £ kA 60sec ZR{siB(FT - w2 plE wx & K3 90sec & A5 3]
FRLTEZ RBARFEIRLT LT Y R 15sec F- KslRkd L o iz
e cfp¥t =B 8 - B dAms ki 60sec LiBFT - 2 2 > Rk E RIS %
5P BHRRESFEFTE AL R RS 2 X1 % 5 K2 3 A T EieET

P S EF 2 L8 o F phy 1 IR EIATVIHR o A A A E o

(6) % 2kl i=f
R ¢ VURLBRRL R g R L AT TR A A TR T Rk A 49

5o e BB TL A & 00 BB g R SR TIE A (T o

(6) %ol g2 a2

Bofe g4I B0 g iR e sk o kR Glowinski % Iversen = j (Glowinski and
Iversen, 1966) ~ = codex ~ hippocampus ¥ #* o 4 %|4r » 25 mM phosphate buffered
solution (PBS) (pH 7.4) (4C) 325 f & &3 =2 Fifig> 1 25mMPBS (pH 7.4) =
£ 1 1.5mL - Hippocampus 4 » 1 mL PBS buffer & > ¥2% ~ .~ (10,000 x g > 30
min) (4°C) > = 25 mMPBS (pH7.4) =& % 1mL- 5> -80°C - # 3 & prjz.f 4

% (8,000xg>5min-4°C) > B~k ik * o

(7) 39 Tz &£ 2R < (Lowryetal, 1951)

™2 bovine serum albumin 3 % %. > 3% protein standard '~ 50 mM phosphate
buffer ## 3 2 10 Bk & - P 5 pL sample {- standard 4 %% » microplate
Boo & o 4 ¢ L is4er 25l A A 2 200 uL A B (AP Bio-Rad Dc

protein assay kit (Bio-Rad Laboratories, Inc., Hercules, CA, USA) 2 £323 > # % 15
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a...

Aatsat £ 750 nm TR H ek iE o kR ROEERFRE SN 5 L1

sample = =x k& & j& protein 7 £

(8) "t s INOS £ mE R T
B b PR Pl HLE - F 1§ & = f= (nitric oxide synthase, INOS) # I
T AT gA B3 A EFT NO pd i (Law et al, 2001; McCann et al.,

2005) - - ¥ f§ £ *p# ks INOS 7 % % = (Cayman Chemical) 4 47 2 5 5 B

(9) © E*eskpF (acetylcholine esterase » AChE) & 442 B 2

v+ modified Ellmen method i#] %2 (Dassetal., 1997) » # Z#4c™

4 acetylthiocholine % = " - i * 5,5'-dithiobis-2-nitrobenzoic acid DTNB & »
Js3# 4 > # AChE standard 12 0.1 M sodium phosphate buffer (pH 7.4) #f# 3 | 5
Bk & B~ 0.5 uLsample fr standard 4 %% » microplate ¥ »& — /[ $& ¢ 4c » 45
ULDTNB #8 £353 » 428> 26°C #3% 10 A4 a5 - 9 Lis4er SuL
acetyl thiocholine (ACtCh) %2 190 uL sodium phosphate buffer (pH 8.0) /& &353 -
¥ »~ microplate 2 £353 t52% 0 Ak kB A E 412nm -~ BFRE 1 min B 2k

B o

—\

(10) * 5% S e shd LDH #EEiRE2L =R

F*pe4 & p* lactate dehydrogenase (LDH) fim?e X ppF ¢ f#3c 3 vz ¢b » i
BEHBEMET AT LI HA, 0B 5 ul & 0 4o~ kA 5 0.244 mmol/L
NADH 125 uL £ 9.76 nmol/L pyruvate 25 uL & > % » microplate /& & 323 {53 »

Ak kR E 330NMs B F R 180 4 & 4rE 30 )R] werek m A .
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(11) % %% B e w4 Bing

Wi 4 B TAS 5 R R

it 4 (total antioxidant status, TAS) 2 &

(Cayman Chemical) 4 +7 LF& S0

TAS » j’% T3 /é': '&L”if "_E'_;,Vuﬂg % b,l_i_ﬁ_ .

& p* (catalase) /B2 3=k

# % 2 2 (Cayman Chemical) i& {74 47 > 3 (£ j2 4o

(13) **u/» e e ¥ 42§ & 1t f& (superoxidase dismutase, SOD) 2 3#%

Az it fFu® & Ransod-SD125 # it z##| (Randox Laboratories Ltd) 4 47 %

MEPR Y 2 EN S R IED e B T o

3. i it

S RN RN TR S FTALT R

(2) §2R&% (EB &%

1 28 % 2 PEEL NP S E

(1) ARAFIIEZT

hEER TR Y L R REHKR

¥
BRRER

FEEF S R) X 2R ER

Salmonella typhimurium TA98 ~ TA100 ~ TA102 ~

TA1535 2 TA1537 - Ftkd -70°C FfiFis # ¢ B~ > 3 3720.5°C -Kis #f; @ g

ik 1o #&443] Master plates {5 £ B~¥ - % %4> OXOID Nutrient Broth No. 2 >

B 35+1°C AT R A 14~16 ) pFis e (7 iR 7 fopipliE (histidine

requirement)~rfa % % ] p| =_ (rfa mutation)~uvrB % % 7|:#] =_ (uvrB mutation) 2 R

48 (R plasmid) B < % Fth ik F13] (genotype) & F 5% o F2 A FIA & 18 408

Fp AR RBR -
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() #op P2l
BEsk T AR EA&E kAR 190 DMSO fefll 20mL kA& 5 50
mg/mL 2 2B B R e

(3) mBLiRI3E (spot test)
BABER] R A R 0 RIEAE XY B3 Al 50 mg/mL (5 mg/plate) @

By AR B AR PSR ATNTERERRLAE

A W B & A -5 > master plate + 2 B - ¥ 1 OXOID NB No. 2 35 %%
2% 14~16 -} P o B~ 0.1 mL Fik4e » 7 3 histidine 2 biotin 2 #c22 %5 (soft
agar) ¥ - #-H iz 1 minimal glucose agar (MA) plate 2 nutrient agar (NA) plate s -
Boikd ARk R ERF 2 & FRA (20 pl/disc) e3tas A& A ¢ A o g 2 e
ol rgd 0 ¥ 36x1°C B s A 48+1 PR ERH 4 KA

F MA plate tiaA¥ FARERE VS 2 RA L > 27275 TLF RREH
# NAplate g% B D RIr41Bl > £ 7 34 FHPIRAKRL T KRG 4 > FHAER
P B h B AE L RR o

(4) =4 ” &£ Rl3E (plate incorporation assay)

B~ 100 uL @4 737 (50 mg/mL ~ 25 mg/mL ~ 12.5 mg/mL -~ 6.25 mg/mL
2 3125 mg/mL 324 5) £ 100 pL R 22 0P X FHEHRE2 05mL 2 0.2
M s rd i (U5 1 AgZ i > Bl4e 0.5mLSO iR &R ) i A5 (5 > F 4o ¢
B b2 52t 47x1°C 0 histidine/biotin 2w s ra @ o R £353 1 E)2T MA
plates + > FHc P g EG 0 FER A3 35+1°C M A 48+1 o) pEiS

2L &
oo

3

THGREFRE AR g R SO R R LR e L 5 BHER 1 B

Bz 1 BHEEHERERE 7 2 ZREFZEHER - BHEEREZ ERD M



DMSO it {7 ik & 34 » 4 4 7 o

e S9 7% %

REH (FlLRe)

)& & (ug/plate)

TA98 —
TA100, TA1535 -
TA102 —
TA1537 -
TA1535, TA1537 +
TA98, TA102 +

TA100 +

4-nitroquinoline-N-oxide
Sodium azide
Mitomycin C
9-aminoacridine
2-aminoanthracene
Benzo [a] pyrene

2-aminofluorene

0.5

0.4

0.5

4.0

4.0

4.0

4.0

< BUFRHCR B R R &% (S9mix) 2 |

mL ¥ #7153 4 40T

WBEPE T T 2 SO R & p A 50

A

Rat liver S9 ( Aroclor-1254-induced )

0.4 M MgCl,-1.65 M KClI

1 M glucose-6-phosphate

0.1 M NADP

0.2 M phosphate buffer (pH 7.4)

Sterile distilled H,O

0.25

1.00

25.00

19.25

(5) T

7 te 89 2z lew] > TA98 2 p AR % 7% #k ¥ s 15~ 50 CFU/plate ~ TA100 2

PARREREEY S 100 ~ 273 CFU /plate ~ TA102 2. p AR FE & 5 141 ~
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500 CFU/plate ~ TA1535 2 p R R % F7% #% 5 12~30 CFU/plate ~ TA1537 2 p #X
R%FE Y 5 5~20CFU/plate -

A ’J‘4r. S9 2z ww[-TA98 2 p AR % Fx#&S 5 14~50 CFU/plate~TA100 2
PARRREFE Y 125 ~ 258 CFU /plate ~ TA102 2. p A R % iz 8y 5 110 ~
480 CFU/plate ~ TA1535 2z p X R % )i # %) 5 10~ 35 CFU/plate ~ TA1537 2 f #X
RS 5 5~20CFU/plate -

BlF B2 2Rl 325 - B P FHEE2Z v R RREI AR
ZPpRTRREE 2 Bt o B kR (BE) F BB % (dose-response relation)
HoORGRER SRR -

Rl F Rz 2| TR L TR GRS O BRI TERE e RRIERIOAE

f%r/}’;}’% wa’—?' il ;ui—— ?fgr/}’;}’%

2. FRFORESIMATI LI MR Y FER
(1) ek

AR BT 2wtk LA CHO-KL1 > 4 ¢ B g & 9F & ¥ (Chinese hamster
ovary cell)» kimp &8 1 £ FBEF T2 FFTREFEEFY < c wmie £ A5 90%
Ham F-12 medium % 10% Fetal bovine serum » 32 % i5 * 5 37°C & » 5% CO, ik

i d

E4
& ©

<

(2) 3mre 4 1 pask iz

AR RHS TRH R EFREE S r §F 0.1% (vIV) DMSO 2 w7 33 % i 33
BB e TR R o ¥ dme 3 A WSk % BT 0 sk T2 AT £ ¢ 5.0 mg/mL
o Homre 320 RAZiE 50% 0 13454 4 RS HR ¥ R%RME A TR 2Bk
£ 5.0 mgimL 3 B A2 E A B HEGY 2 BAYFREA WL 25

1.25~0.625 # 0.3125 mg/mL -
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(B ¢ WE¥LAFT2BRAE
BUsRe s 2GR 02 AR E £ 5 8o
a. * 4 S9 2 B4R 2 1 2 uM mitomycin C -

b. 4c S9 z_ ¥ % 80 uM cyclophosphamide monohydrate °

o

B ftee Dy £ (7 0.1%DMSO) -
d #%2 4 r 5252 1.25mg/mL 2 @k

‘g_g_vgmséi)?@@_—e FA & e ® BT A= ,fgf_—» ;o );‘:@,TEJ_ o

Rt

a. * 4v S9> riiEsk i f2 %% &2 CHOcells3 /| p% -

b. # 4c SO RSk F2 i3 ik A2 CHOcells 20 /| p# -

C. 4v SO iz d T2 3% g2 CHOcells3 ] p* -

fmie A HESR C EAF I R R e o @B TS % 20 ) BF

PEE G e 2 e ik e

(4) ¢ HRE¥RB%

feiESk B ie w20 o PF o 4o r colcemid R R 4 ) FREFRPEREZ S H
W2 e B RJIRE - £4F 0 A5 > ;% (blind code) *t 1000 % EEAcELT 0 &
- EAFASEIIEE 100 BA AP Hiwie o B H A I EE T 4 F fdkp 5 18

~22 hlwe R F c BREWE N A WEHE AL -

(5) 7 MPBHLR
BREMHREZ BEEERER Y > §IEEHR RS ST & 0-3% aberrant cells

RPN 2B RR e F RIS R e R P (p<0.05) 0 P4E R 3% E Sk Bcdy o

3. 425 F MR R M F A B 7 D K %
(1) wmr
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? R A B i P2 (hamster ovary cells » CHO-K1) (BCRC 60006) > ptp & &1
EF BT w2 R L HE K AR FL L - HERA S A AR =
£ Fam R Tk BTG BRI e AR e I e b0 B R4
shmie 1 hAF B 0 F wfe 2t metaphase PF o 2T g B e FE) o e BARE R

Qj"ﬁ_\;%}i‘?}i\o

(2) mresz %
1z 10% 52 s i (fetal bovine serum » FBS) Ham’s /F-12 33 & 7 (7 1.0 mM

L-glutamine) » 33 % pH &5 7.2~7.4 -2 37+1°C~ 5+1%COys: % $435 % -

(3) =+ BIFHEHR AR IFR & (SOFER) 2

PRS2 SOpEEE BmL ¢ o A deT o

N # 5mL z & (uL)
Rat liver S9 ( Aroclor 1254-induced ) 50.0
1 M G6P 2.7
0.1 M NADP 20.5
Ham’s / F-12 32 % A 4926.8

(4) s Frefion

PidBer Tk R RE e r 77 1% DMSO 2 Ham’s/ F-12 32 & A3

2
-%c;

P HOER od R FTIRAE Smg/mL ZEBAE A H B RERED BB A

]
N

R FHE A5 2512506252 0.3125mg/mL -

a. FEEmaE
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KRR T A fAAIE S SN o
@)%%%?@ﬁ@£3/wﬁrﬁﬁ%tﬁﬁSQ@%G
(D) 34 3 iR AL 3 (| ¥ Avs & ik SO pE R
(€) st Fin ik gl 20 -] p% > Atsp & fhip 4 SO pk -

b. #% E%
A BRBEIL > N} e FEMHERE BEHRER BHE e G EFRE%
ESR R 5 BRFEAE X T B A MBHEF RRES 3 BREHELE

5 & R4 T & o

Rk o) 7 Sof % 2 pE R (hrs)

Ham’s/F-12 3% & & + 3
I ¥R e — 3
7 10% FBSz_Ham’s / F-12 #: %
- 20
80 uM cyclophosphamide + 3
[ 5z _ 3
6 uM mitomycin C
- 20
+ 3

ey
¥
=

EX T PR S CEEE -3

K

(5) tm¥e v iE F E%
BLB A4 SO pEAE T 5-25.1.25-0.625 2 0.3125 mg/mL 2 @& -

7 e SQ pEZ i+ T 5-25-1.25-0.625% 0.3125mg/mL 2z &5 4~ F3 96 344
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P EGE A 40x10° Bamse s F R A5 5+£1%C0,2 37+1°C A Y R A

*o AR EAL A u REHE L R R R R LRI

e

af

=5
R

&

k2l

)

2T EAF o MMTT 2 &2 » 17 CHO-K1 !m®s 3 7 g = ‘m¥e 3 | o

(‘ﬁ:

R e RR e Rk E
e A F %= x 100%
¥R m2 sk iE

(6) % ¢ HWBHE ¥ 5%
B oA YA 20x10° B meE o 5 5+£1% COy2 37+1°C 2 % #
PHEEIRR A AR Auh M B RE B RHRER B B2 R

R Rl gk £4F o

n>w,

/

a. el % AR

‘e ~ Demecolcine 4% 4 | i imie o BF UATHEARE 5 056% KCI @
P R > L 4 378 R E 2% (methanol : galactial aceticacid =3 1 1) H @ imz o
e AR F R Hs 0 Rlwie iEiEAp AR R EF R 0 Fh goie v DIff Quik B E LA

% ¢ > i 2 Neo-Mount Anhydrous Mounting Medium £+ 5 » & {4 12 B e e FL% -

b. L # ¢ MAFEE:

B 2000 BEACELTRRA S MIDFACH 0 2 A J Mip 5 18~22 dhiwie o
5 - A AL B % 100 i~ 5P 8 inve (metaphase) o BLE AR K A4 R
% A58k ¢ ¥ chromosome ¢ chromatid 2 gap {= break-ring-~dicentric~interchange

Fv intrachange » 3+ & ML J F B ¥ cnlwme e p o

(7) %% 20
FBEEREL A MEF el 350 3% TAMHREL A BE K W
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P Kt 3% PF o AESREIRAL G G o F ik EZ L4 MR ¥ mielp 30
3% F 2 MR RARRF B AFEREFRIEEE o

4. 35§ MU B2 T T I & R AR
(1) RH%E5 2 4% BB

ICR & k22t ] Bphp Barpd LRI AP 5 {H&2 5 E LY
28.8~33.3g %+ MF-18 4L (Oriental Yeast Co., Ltd, Tokyo, Japan) - 4% 1% it 4r

54 2 e B ST

@
MR g Rk e o 0T U HRA 0 A Sl P45 - IACUC B~ 1

B~ AR B e e BLAE 0 ]

(3) &AL =
Wk A LA EER e~ ¥R 2 (cyclophosphamide, 0.05 g/kg) ~ 4 & =

(1.25¢g/kg) ~ ® # & & (259/kg) 2 & E 2 (5.00/kg) %37 2> FHwmh BT

By Lok 3 AP Gilh A 3 B
o1 4R e 5 RO -k ° - 20 mL/kg
B4 pe e 5 Cyclophosphamide® 0.05g/kg 10 mL/kg
) e 5 = 125g/kg 20 mL/kg
v A e 5 R 2.5 g/kg 20 mL/kg
%A E e 5 W R 5.0 g/kg 20 mL/kg

%Cyclophosphamide : 12 #g #2i3 4> 8 33

ROk ~ 354 1 kG 45 Mk S
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4) #%FFHERY
#% RO kBB FR@*kR A% 5 00625-0125 2 0.259/mL 3% °

(5) & & A E B RB
IRy T2 Rk TS R G 20mL/kg s BB R B2 L SR G
10mL/Kg © 3P » 1A A & SR I B RS T RS kS F L
ool oo BEHEEE RIS RO K BRI D g R S
cyclophosphamide « B =t 3% % st & $1 B4 15 p LB I 2 Tolk ok > 200
PATEPA N T2 | PFRIBFSFME RS TR S 48 & T2 4]
REe#Emichk 3~4pl & Wil 4F ¥ #5400 2 £ 20 ¢ 354 acridine orange <hf' 3t
Bl ER Y SR R BRI NI - ke e ER 3 EFEL S 3

~4 ] E R R R R Y R o IR PR % AE M e )

(6) #&E %L H

a FRPTEEFRARERER ) T HFLT5 7~ o

b. 3+ % bk iz 7% (Reticulocytes) #cp > ¥ LA LR ek lom IR € AL
FAfFaod ¥k s 1000 Bz 3k gk o SRR o

c. 3+ #c¥% (Micronucleated reticulocytes) % 4 en#ic P> 12 4 Sk B ek 3t B &

1,000 i d 3 ke h Y DIF B8 F R M olep -

(7) %% =%
Ladp 2 MER S ki REE B4 P ek s ke 1% SPSS 4
P szt gk #® one-way ANOVA % Duncan’s multiple range test i& {7 4 47 » % p <0.05

BiTeMEEELLE
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D. R T IMEE2 A R 28X EHAMELT &3 i
(1) 3#5% P 1
AEFHR2 P A PRET ORESEEALT 28 A RE SRS T A AL 2

FBEE B Tas i 2 #E (No-Observed-Adverse-Effect Level,

NOAEL ) -

(2 R%&E
R infling i & &% > 43®5 2 2 > Sprague-Dawley (SD) & & ~ & 5 i
TR MRk Pk o A BN 5~6F802 40 Szefier 40 Beplt X B 5B
CLIERAHPE IS A2 FRY PFEPEFRFENRZES SIS B

T;?FFF FETRE R E 24T > A * R TRER  RHR B TR L T8 ppie s AL

&

Bead » Aun28-H @20 E3EFRFAAZEFAETHIT LS MFG 4

#L (Oriental Yeast Co., Ltd, Tokyo, Japan) - &% if it 4ods d» £ b F S orif o

(3) #FHkK
a b irle
T B LR R BB P L P RBE )RR R, 2 B

PR S Rge L o

LA E ReET G I EorF o RT M E Y L &k S ] 3R

B Rk LALE R o
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d #EFF2LEZT
AR R VGRSR T R Aok R B TR EAL0ML § ARE ST Kic 660
o kR o EX B 4K AR SHRE M P 2 FHFEE MNP R F

&l

[

ok BBy #4965 330/kg 6.60/kg & 999g/kg 5 F piEERT R
#E (AM=Ep 6.69/60kg) 2 30 & -60 2 90 & o

i A ke A

H £ F 5 A w5 BE
L EANGITIE B ¥

(g/kg) (mL/kg) 28 b &
¥R e Lty 2R - 20 10 10
23 £ e 3.3 20 10 10
L U R A U 6.6 20 10 10
B AR e 9.9 20 10 10

(4) #&P i

A FHEL T PR UG AT AR Fpl i v pRB T A K P H 6 F AR & >
Boo RFBMT 5 Eg R L RR P T 4~ HIRE KD UM WD
fefll &k & A % 5 165 mg/mL ~ 330 mg/mL % 495 mg/mL 2 & 5% o fefl® & 2
RSP EAR O UF AR o R F R &G4 (120auge, 80mm £ ) 2 3 50

Ak LR B EE P AR A HES T AMA S 20 mUkg -

(5) #%RsE P
a. Bk RER
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PRI FE P EFRARSE > Dbt BHRF TR HLTHREA =

e 25 2 A o AT R OW TRk sk B 2 % BB TE e 0T B BB 4 TR LR

b. B &

Pt dAp gy 22 B4 o £ @ * k4 (ophthalmo- scope) #
BB IR o T B AR BT R FRE AR - P YA R
%

c. RER 2

kB T BT R D RS R ER- KB RE
d #S 2
RABREGRFE LAPE o BRS2MEREE P b0 LE@H S - B0

—é;_ ffujéﬁ»é{l—}l —E-_ o

e. FRik & ¥5

ﬁ@

IR - P o BE R ECERBHN 16 PRI TE R I 2R A
Pk i s 37 ik (Urisys 2400, Roche, Basel, Switzerland) 4 47 & o« Egig 2 1t €
(specific gravity, SG) ~ gz ¢ (color) ~ F-¢ F (protein) ~ 7t *2% & (urobilinogen) - fi&
i & (pH) ~ 42 (ketone) ~ *%£ =% (bilirubin) ~ % F #& (glucose) ~ T A F2 @ (nitrite)
% Fw (occult blood) & i o #-fiipds BB MR AR P T2 0 B
(white blood cell count, WBC) ~ *= = z% (red blood cell count, RBC) % } & ‘m?z

(epithelial cell, EP) % wmPe fa#f ~ fi % & (crystals) % fic2 4 % o
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f.eRELH

WG POERBD G RE S U F MRS R AL R o £
233 JEDTAfu@E § ¢ %3 B TR &Y » U b AR (GenS™,
Beckman, Brea, CA, USA) & {7117 2 P[5 P © £ 3k F ¢ (hematocrit) ~ ‘=%
# (hemoglobin) ~ = » z#H (RBC) ~ ¢ » Zf# (WBC) ~ & -] = #ic (platelet count) -
T ¥ x 3k F F (mean corpuscular volume, MCV) ~ T 3% x 3 i 2% (mean
corpuscular hemoglobin, MCH) ~ T 5 %~ » 3% & %~ % )k & (mean corpuscular
hemoglobin concentration, MCHC) ~ # = #£ (lymphocyte) - vg ¢ 43k (neutrophil) %
H %3k (monocyte) - ¥ 12 sodium citrate Fipte ¥ B o R T R SR fF R A T

% (CA-1500, Sysmex, Hyogo, Japan) # Pl e fis o FF ¥ (prothrombin time) -

g & Fd A

bR SRRES > N PRFRESCFRET L R A RFENTES
HE A o Hoo AN Fx g F 4 v R(LX®-20 > Beckman) & {7 12T 2tk i#] 58
Ptk Eifps (alkaline phosphatase » ALP) ~ 4% "% ps "= 4L # g (aspartate
aminotransferase » AST) ~ 45%=pk 5 iii& 3 f5 (alanine aminotransferase » ALT) ~ ¢ 3
v (albumin) ~ & 3 3¢ F (total protein) ~ 3 "& % % (total bilirubin) - »~p& i+
(creatinine) ~ & * k% % (blood urea nitrogen - BUN) ~ # % #% (glucose) ~ "% F iz
(cholesterol) ~ = p&4 Jé fig (triglyceride) ~ #+dt+ (phosphorus) ~ 4% &=+ (calcium) -

% 3+ (chloride) ~ 47 3+ (potassium) % 4r 3+ (sodium) -

h. #3 k8jaz2 ¢ RpER2EKE
SHBE o EFEF o BRer kG S EAFE E- HiEr e
HRBEER S o FHRSADE GRHR P 29 %) A FiE A B 0§ MR (S g

;ﬁ;}%ﬂ_%*} » T3N3 A Wﬂ;f—rﬁ g] ’ J'J,Pé gﬁ;%ﬁﬁﬂﬁ\ g ai\/ﬁaia B.Q] N ’?iﬂip\ i
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FERZEBE o jeEoTE kA L o P RESR e % (brain) ~ 5 (heart) ~ B
% (kidney) ~ #¥5g (liver) ~ %-%g (spleen) ~ ¥ ’Jﬁi (adrenal gland) ~ % ¢ (testis) &“
P (ovary) Flmso Fa-biF w1097 HARS HE FEF U B (8 s &)
% ¢ B!+ 12 modified Davidson's solution & % 24 -] BF » £ 12 10907 (455 558 7

B R 1) ¢

HEil
PP R BN R B e B T R R TR B4

B AR e RIS R e ERELRHER VP

R
#

BueglE (RE% % 29 %)zt & (organ weight relative body weight ratios ) » T % % 4p

HEEw S (%) =HELE (9)+ WL (g) x100¢

J ERERFHE
10% ° BBk BTS2 $mRez 3 HE 2 (99 gkg) =+ &£ 40

okl s BAE n A BT Mo~ BT T AR R B4 A

EERBRF GRS PR A HRABEHRARBARL T s o T
BRSPS MR s B AP BB 0 LWk \/g_;ﬂ ST EEE

EHIIL > WA R R ESH > L s B8 (Leica RM 2145, Nussloch,
Germany) *» = Spm 5 & 2 e g*r 5> 2 Hematoxylin & Eosin (H&E) # 4 > 3%k

& & pest (Opticphot-2, Nikon, Tokyo, Japan) L% & %K% 2 s SpIL i o

(6) #ipFEi A~ 17

F Sy T 5E (mean) % & X (standard deviation, S.D.) % T o #54 2 %Y

LS R FEFLE L RF AR L AT R AL 1T SPSS st
¢ H 73 %2 #A 17 (OneWay ANOVA) 2. Duncan # %2 ~ 17 & ‘e % FF g 2
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A& T p gl 005 FREEFLE o

E s 5 R R
(<) R %t b 0%
RFAG ARt 2 B0t R TR B R B A 2521°C kgl 12

R 12 ) e (09:00 E R - 21:00 ) a4 kR S L] o FE R E X

iy

WE  FREASVREeBIHEZ T -

(=) HMEHE

1 FDA #*t3 2 R4 o 3 5 o8 http://www.fda.gov/downloads/Drugs/

GuidanceComplianceRegulatorylnformation/Guidances/ucm078932.pdf) | * %8 % & 4
GRHEE AR AGHFLEF 170 cmo M E 65 kg A AR - i x Boyd's 2 5%
BSA (m?) = 0.003207 x Height (cm)®3 x Weight (grams) (©-07285-(0.0188xLOG (grams))) , - 4 w1y 4
Wia M0 1762m% f QA4 6 A0 k2 284 ¥ U E 0.10kg 5 4% BSA
(m?) = 8.99 x Weight (kg)®®®9)/100 » 4 g K4 & F9 3% 0019m? e d < 485 T =
2 AGRHNEZHE S RN HRESTRHETTHE - HRWLF AR ME 0.08
kg A% £NFEAFHFY5 0016 M’ 4 QML G AP LHWE 015 kg % A

B KDL HAGHFGE 0025mPe L d AHE TS 2 LG AT AE > RO B

V}j&t-

(=) #4~3k3: (sacrifice) 2

BE12 PR P RELERBER T RAET S B R 22
o o
(z) #aiz

AR AR RS R o @ B RER P 0 p T (TR
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http://www.fda.gov/downloads/Drugs/�

r'}f@xﬁ-ﬁ—) DI ﬁ@igﬁfg;\}% y BB TS o_@gfxg;?smﬁé g] y AT S 5
ZEET -7 O REEERRE LR THEREREY ) IR B B
B R0 TR A R TR Lo L (R ) ) R

TR gaé%ﬂ Boodphn FAHIIKSE T IEEFRL B 20~30%% 0 4HER
Fro fP B8R IR B AhfuRl B2 L7 EREE O FF P AR DIRPE
1,750 x g0 g 15 4480 BoH b 5 A %~ eppendorf tube > »t -20 °C k44

SR BRI AT

(T) ¢AX 2B H2L4H
1 &ipgwes TC M
B B APETR A LA 453848 % 2 (CH201, Randox, County Antrim, UK) 4

B TC 28 » HF T2 24 2P 2 977 o

2. &&® HDL-C §&A#
#r L FBAR Y SRR A (LA 7% 2 2 (CH203, Randox Laboratories

Ltd) #4727 HDL-C 2. 2 & » (T3 F4rF WP F 977 o

3. &Y LDL-C §€4#
B * T BMBR G MEEER A A 4788 (CHL1351, Randox Laboratories Ltd)

HFra e LDL-C 2 28 » ¥ 24 B3P 2 977 o
4. = %7 TG &4

@ * B B WA 2 47EA 2 & (TR213, Randox Laboratories Ltd) 4 47

si? TG F 8 0 4RIE Far B p § 5T
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S. MFF g A 17
B B4 L EE L 7o % ¢ aspartate aminotransferase (AST) (AS521, Randox
Laboratories Ltd) % alanine aminotransferase (ALT) (AL520, Randox Laboratories Ltd)

GRS AR ERP E AT o

6. ¥# R A
® B4 R e 41 ik ¢ e (UA233, Randox Laboratories Ltd) % 5f& g+

(CR510, Randox Laboratories Ltd) z & @ #& iT > 240k 2P & 977 o

[BEALL &8 53
g r B B4 b EAm A 7 %P 4 (NA7167, Randox Laboratories Ltd) ~ 47
(PT1600, Randox Laboratories Ltd) ~ 47 (CA 590, Randox) % # (CL1645, Randox)

8 IFD FAoR EEP T 0T o

() EFpE> » R4 (Hematoxylin-Eosine % 4)
gaA S (hematoxylin) 5 ef gt > i dimie 28 2 40 5 B ko (eosing) &
R e AR RS R TR B2 2 e ey B o 10%

BARE iz B 7 R e BB b (35 um/y) o Hee

4

¥ 2 % % superfrost
coating slide + » 12 45°C ‘£ 2 fp e o B #*r B % 3% xylene ¥ sy 3 &= 5 &
4 o HEfs & B E ~ 100% ~ 95% ~ 90% ~ 80% ~ 60% 2.z fig5 ¢ 2 *‘,f xylene o jF
4v hematoxylin solution Z:iE* % 2@ & 1 & 45 > M-k o jF 4o eosine
solution» £ # 3 k¥ -kKie > T %d o2 F R kB E 50% - 75% -~ 95% ~ & K
2.t fgaie % xylene &% 1 ] P25 ko * 3 g4 Canada Balsam-Xylene

solution > v EH H R iER 0 R AEE o
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(5) 20343

R %1 T006 (mean) £ f#ih L (SD) £ 0 4k * SPSS (SPSS Institute,
Inc., Chicago, IL, USA) 8 (7 5u3- A 45 11 H %]+ % B A 47 (One-way ANOVA)
Wk e B2 LB o gRE 284472 (Duncan’stests) (TR F L B2t g A u

PF R ELA o p<0.05 -
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FEL BEadn
B0 FHEMLFREF ST L LR 8 L 0E JIIE R
JRE2Z R R
~ « RMD 2% i s BH a2 {3 o mphR%am2#%: J 232 P58
(-) FHBFHELFES L2 P10

FREF RS 4GB KGO HB LGS HEE G B LD ABHY

I~

o REYRRMEHESEA N4 d 41 B4 42 Ha o d BEV L BF
PR Y MERES REERET A L F R R D L R R

BB EENER Y AT AP AR o

(= )RMD #fx %3k R %1 35

12 Monascus purpureus NTU 568 # £ #7i¥ 7 RMD £7# 7% > % ® TC
2 TG 2 Fitdrd 43 MR o ANEFLGEF LKA 4 B L2 8 %
AuEA LGB B ke ik TC BRI ¥4 82 C i 1105
mg/dL > & "2 fs4 § 2. HC 2l ¥ % § 1 227.6 mg/dL > P § "2 H g4 & ¢ HC
EHERY TC ERBFRE 7L FEAMBDTHEF IS o - LEG L
RMD % ® :C-1R 22 (RMD 1 &##2)-C5R 2 (RMD5 &% &) & 8 it
4% > C-1R 22 C-5R = ik pF TC LR A %5 108.0 mg/dL 2 102.3 mg/dL > 5 &
FotgE e (p<0.05) - F *EFMA 754 RMD 3% HC-IR = (RMD1 & |
£ @) HC-5R = (RMD 5 &8 &) chuwip?® TC kAR - % A pFA ufid 2T
feér & w2 (HC &) &% '# < 305% £ 31.0% (p<0.05) -

HC-L % % % "3 "2 ¥ % # = lovastatin 4c @ % > lovastatin % é;’%c‘ CFEEE G
04 TC sk enBFd > 2 e g p N bR s @R L5 Lozutin s A AFT Y RS R YR
ek edp 4l o RMD 22 84 2% 2 0 HC-IRL = (RMD 1 ##£ 4 lovastatin ) ~

HC-5RL % (RMDJ5 & # & 4 lovastatin %) £ HC-L ‘= (lovastatin ) n ;% ¥
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6

2 41~ 2 gtz TIWE o
Table 4.1. The body weight of experimental hamster

Body weight (g)
Group Oth 1 2 3 4 5 6 7 8
(weeks)

C 89.9+0.8 94.5+0.8 99.4+0.7 105.2+1.4 109.6x1.1 114.1+1.2 118.6x+1.2 122.2+1.2 126.3+x1.4
C-1R 89.5+0.5 92.840.6 97.1+0.5 103.94+0.8 108.4+0.5 113.8+0.8 118.2+0.7 122.3+1.1 126.9+1.3
C-5R 90.1+0.6 94.4+0.6 99.1+0.6 104.0£0.7 107.8+0.8 112.3+1.5 116.3+1.5 120.3£1.6 124.3+3.1

HC 90.4+0.6 94.5+0.5 98.1+1.1 101.7+1.4 107.0+£2.0 112.0+£3.3 118.0+3.6 121.0£3.0 126.0+2.4
HC-1R 91.2+0.5 94.8+0.4 99.2+0.7 104.3+1.1 108.6+0.6 113.1+1.2 116.1+1.2 119.840.5 124.9+0.5
HC-5R 90.5+0.7 94.3+0.8 98.3+0.8 102.4+1.6 106.7+£1.8 111.5+2.1 115.2+2.3 120.2+1.6 125.2+1.6
HC-L 90.5+1.1 94.84+0.9 99.5+1.1 103.8+1.3 108.1+1.7 112.6+1.7 1179415 122.5+1.2 127.6+1.2

HC-1RL 91.4+0.5 94.84+0.5 99.1+0.5 102.9+1.1 106.0+2.0 110.3+2.1 115.2+2.1 118.9+2.1 124.1+1.4
HC-5RL 91.5+0.8 94.7£1.0 99.1+0.7 103.9£0.2 108.1+0.7 112.5+1.0 116.9+1.1 121.6£1.1 126.7+1.3

Two groups of the hamsters were fed a normal diet (the C group) or a high cholesterol diet (the HC group) without the administration of test materials,

respectively. The other hamsters were administrated with lovastatin (the HC-L group), a 1-fold dose of RMD (22.96 mg/kg/day including 15 mg of
monascin) (the C-1R group), and a 5-fold dose of RMD (114.8 mg/kg/day including 75 mg of monascin) (the C-5R group), a I-fold dose of RMD
(22.96 mg/kg BW per day including 15 mg of Monascins) and high cholesterol diet (the HC-1R group), a 5-fold dose of RMD (114.8 mg/kg BW per
day including 75 mg of monascins) and high cholesterol diet (the HC-5R group), lovastatin (1.66 mg/kg BW per day) and high cholesterol diet (the
HC-L group), a I-fold dose of RMD (22.96 mg/kg BW per day including 15 mg of Monascins), lovastatin (1.66 mg/kg BW per day) and high
cholesterol diet (the HC-1RL group); a 5-fold dose of RMD (114.8 mg/kg BW per day including 75 mg of Monascins), lovastatin (1.66 mg/kg BW per
day) and high cholesterol diet (the HC-5RL group). Each value is expressed as mean + SD (n = 8). * Significantly different (p < 0.05) vs. the normal

group. * Significantly different (p < 0.05) vs. the hyperlipidemia group.
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Table 4.2 The daily intake of experimental hamster

€6

Daily feed intake (g/day)
Group 0 1 2 3 4 5 6 7 8
(weeks)
C 5.240.2 5.8+0.4 6.1+0.4 6.2£0.5 6.6+0.6 6.6+0.6 6.910.4 7.1£0.3 7.240.3
C-1R 5.4+0.3 5.6+0.2 6.2+0.3 6.1+0.6 6.8+0.5 6.7+0.5 6.7+0.2 7.2+0.2 7.5+0.5
C-5R 5.610.2 5.4+0.4 5.9+0.6 5.9+0.4 6.7£0.8 6.9+0.4 6.8£0.5 6.910.4 7.3£0.4
HC 5.8+0.1 5.6+0.4 5.8+0.5 6.3+0.5 6.5+0.6 6.5+0.5 6.6+0.3 7.2+0.6 7.41+0.3
HC-1R 5.4+0.2 5.4+0.5 5.7+0.6 5.8+0.4 6.5+0.4 6.8+0.8 6.9+0.4 6.8+0.5 7.2+0.6
HC-5R 5.6+0.4 5.5+0.3 5.9+0.4 5.6+0.8 6.9+0.6 6.9+0.4 6.5+0.6 6.7£0.4 7.51£0.5
HC-L 5.3+0.5 5.6+0.3 6.1+0.4 5.8+0.5 6.8+0.7 6.8+0.5 6.9+0.3 6.9+0.4 7.5+0.4
HC-1RL 5.4+0.4 5.61£0.5 5.840.3 5.74£0.6 6.8£0.5 6.5+0.6 6.8£0.4 6.8+0.3 7.6£0.4
HC-5RL 5.310.3 5.4+0.4 5.9+0.6 5.940.7 6.9+0.8 6.7£0.4 6.8£0.5 7.140.2 7.3£0.5

HC-S 5.2+0.3 5.5+0.5 5.8+0.3 5.8+0.5 6.9+0.6 6.9+0.4 6.7+0.3 6.9+0.2 7.41+0.3
HC-1RL 5.540.1 5.440.2 6.1+0.4 5.940.2 6.7£0.4 6.6£0.5 6.9+0.5 6.9+0.5 7.3£0.4
HC-5RL 5.4+0.2 5.3+0.3 5.8+0.2 5.9+0.7 6.8+0.5 6.5+0.3 6.8+0.4 6.9+0.2 7.240.3

1. Abbreviation meaning of each group is shown in Table 4.1.

2. Data are presented as means £ SD (n=8). Mean values within each column with different superscripts are significantly different (p<0.05)
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Table 4.3 Effect of red mold dioscorea powder on experimental hamster performance in terms of serum triglyceride, serum cholesterol, HDL, and LDL

levels
TG TC HDL-C LDL-C TC/HDL-C LDL-C/HDL-C
Groups
(mg/dL)

C 171.8 + 9.1 110.5 + 4.6 59.6 + 1.2" 22.7+3.2" 1.8+0.1 0.38+0.05
C-1R 142.1+6.8 108.0 +3.3 68.4 + 3.3 20.0+1.6 1.7+0.2 0.29+0.02
C-5R 127.1+4.9 102.3+9.2 70.8+2.0 19.0+2.6 1.8+0.1 0.27 +0.03"
HC 355.6 +8.5 2276+6.4" 90.4+54" 34.7+23" 1.8+0.1 0.38 +0.01
HC-1R 288.7 +8.7% 158.2 + 9.9 100.7 + 4.6 27.8+2.8" 1.5+0.1 0.28 + 0.02*
HC-5R 253.6 +9.2% 157.1+9.7% 101.7 + 4.8 26.8 + 1.4 1.8+0.1 0.26 + 0.02*
HC-L 320.8+8.6° 174.6 + 55" 93.9+3.9 30.0 + 1.4 1.7+0.1 0.32 +0.01
HC-1RL 237.2 +5.9% 158.2 + 9.7" 1022 +4.3 27.0+2.3" 1.7+0.1 0.26 +0.01%
HC-5RL 208.5+7.5" 157.2+9.9" 106.4+ 7.5 26.0 +2.1" 1.7+0.1 0.24 +0.02*

1. Abbreviation meaning of each group is shown in Table 4.1.

2 TG: triacylglycerol; TC: Total cholesterol; HDL-C: High density lipoprotein cholesterol; LDL-C: Low density lipoprotein cholesterol.

3. Each value is expressed as mean = SD (n = 8). * Significantly different (p < 0.05) vs. the normal group. # Significantly different (p < 0.05) vs. the

hyperlipidemia group.
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Fig. 4.1. Effect of red mold dioscorea powder on experimental hamster performance in

terms of liver total cholesterol (m) and triglyceride (o) levels.

Two groups of the hamsters were fed a normal diet (the C group) or a high cholesterol diet
(the HC group) without the administration of test materials, respectively. The other
hamsters were administrated with lovastatin (the HC-L group), a 1-fold dose of RMD
(22.96 mg/kg/day including 15 mg of monascin) (the C-1R group), and a 5-fold dose of
RMD (114.8 mg/kg/day including 75 mg of Monascin) (the C-5R group), a I-fold dose of
RMD (22.96 mg/kg BW per day including 15 mg of Monascins and 0.03 mg citrinin) and
high cholesterol diet (the HC-1R group), a 5-fold dose of RMD  (114.8 mg/kg BW per day
including 75 mg of Monascins and 0.15 mg citrinin) and high cholesterol diet (the HC-5R
group), lovastatin (1.66 mg/kg BW per day) and high cholesterol diet (the HC-L group), a
I-fold dose of RMD (22.96 mg/kg BW per day including 15 mg of Monascins and 0.03 mg
citrinin), lovastatin (1.66 mg/kg BW per day) and high cholesterol diet (the HC-1RL group);
a 5-fold dose of RMD (114.8 mg/kg BW per day including 75 mg of Monascins and 0.15
mg citrinin), lovastatin (1.66 mg/kg BW per day) and high cholesterol diet (the HC-5RL
group). Each value is expressed as mean £ SD (n = 8). * Significantly different (p < 0.05)
vs. the normal group. * Significantly different (p < 0.05) vs. the hyperlipidemia group.
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Table 4.4. Effect of red mold dioscorea powder on experimental hamster performance in

terms of serum AST, ALT, alkaline phosphatase, and total protein levels

Alkaline
AST ALT Total protein
Groups phosphatase
(UIL) (IU/L) (g/dL)

C 526 +5.1%  89.5+6.0° 126.1 + 4.4" 7.1+£0.1
C-1R 53.7+71  86.8+75 116.1 6.9 7.1+01
C-5R 50.7+2.6  87.1+4.2 121.8+8.6 7.0+0.2
HC 1285+3.7 1220+2.7 1042+ 7.6 7.4+01
HC-1R 108.5+4.2° 101.1+4.2" 102.7 £ 6.7 7.3+0.1
HC-5R 117.3+40 1022+3.2" 105.0 + 6.2 7302
HC-L 955+ 34" 1156+4.4 116.3+4.1 7.2+0.2
HC-1RL 83.8+5.1%7 78.5+6.4" 95.3 +5.0° 7.4%0.3
HC-5RL 89.6 +3.3"  82.645.3" 108.7 £5.7 7.6+0.2"

1 Abbreviation meaning of each group is shown in Table 4.1.

2 AST: asparate transaminase; ALT: alanine transaminase.

3 Each value is expressed as mean + SD (n = 8). * Significantly different (p < 0.05) vs.

the normal group. # Significantly different (p < 0.05) vs. the hyperlipidemia group.
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Table 4.5. Effect of red mold dioscorea powder on experimental hamster performance in

terms of serum albumin, globulin, and y-GT levels

Albumin Globulin L1»GT
Groups AG ratio
(g/dL)

C 3.75+£0.05  3.30+0.07 3.66 + 0.54 1.14 £0.05
C-1R 3.79+0.06  3.30+0.11 3.25 + 0.66 1.15+ 0.05
C-5R 3.79+0.08  3.26+0.10 3.50 +0.83 1.16 +0.05

HC 3.75+0.09  3.66+0.07 8.58 +0.33" 1.02 £0.05"
HC-1R 3.80+£0.05  3.54+0.09 7.54 +0.86" 1.07 £0.03
HC-5R 3.79+0.08  3.54+0.19 7.39+0.83" 1.07 £ 0.07

HC-L 3.75+0.07  3.44+0.12 8.16 + 0.90" 1.09 £ 0.05
HC-1RL 3.81+0.08 3.46+0.14 7.23+0.16" 1.10£0.03
HC-5RL 3.93+0.04 3.71+0.13 8.09 + 0.53" 1.06 +0.03

1 Abbreviation meaning of each group is shown in Table 4.1.

2 y-GT: gamma glutamyl transpeptidase.

3 Each value is expressed as mean + SD (n = 8). * Significantly different (p < 0.05) vs.

the normal group. # Significantly different (p < 0.05) vs. the hyperlipidemia group.
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Table 4.6. Effect of red mold dioscorea powder on experimental hamster performance in

terms of serum BUN, creatinine, uric acid, sodium, potassium and creatinine

phosphokinase levels

Creatinine
BUN Creatinine Uric acid Sodium Potassium
Groups phosphokinase
(mg/dL) (meqg/L) (U/L)

C 24.1+1.4 0.24+0.05 4.1+0.7 144.3+0.5 9.8+0.5 350.13+30.0
C-1IR 229+1.2 0.21+0.03 3.9+1.2 145.2+0.4  10.3+0.6 345.75+38.5
C-5R  22.7+0.8 0.23x0.04 3.5+0.7 144.2+0.7  10.6x0.5 349.88+34.9
HC 24.1+0.5 0.25+0.05 3.9+1.2 141.940.3  11.9+0.4" 344.00+32.4
HC-1R 21.4+1.8 0.29+0.03 5.7+0.8" 143.1+0.8  10.6%1.1 349.38+36.0
HC-5R 20.6+1.7 0.29+0.03 6.1+0.9" 141.3+0.9 10.6%1.2 362.50+38.9
HC-L  19.9+0.8° 0.18+0.04 3.9+0.8 142.6£0.7  10.5+0.7 371.13+39.3
HC-1RL 18.9+25" 0.21+0.03 5.2+0.8" 142.2+19 10.5+1.1 366.38+41.0
HC-5RL 17.5+0.8° 0.2620.05 6.4+1.8"  142.9+0.8 10.4+05  349.38+44.7

1 Abbreviation meaning of each group is shown in Table 1.

2 Each value is expressed as mean £ SD (n = 8). * Significantly different (p < 0.05) vs. the

normal group. # Significantly different (p < 0.05) vs. the hyperlipidemia group.
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Fig. 4.2. Effect of single oral administration of RMD on (A) body weight, (B) food intake,

and (C) water intake in experimental STZ-induced diabetic rats.

Sprague-Dawley rats fed a normal diet without the administration of RMD were used as
control group (the C group; e). The diabetes rats were fed a normal diet without the
administration of RMD (the DC group; o). The other diabetes rats were administrated with
1-fold dose of RMD (the D1R group; 176 mg/kg bw per day including 1.2 mg monascin;
V¥ ), a 2-fold dose of RMD (the D2R group; 352 mg/kg bw per day including 2.4 mg of
monascin ; A ), and a 5-fold dose of RMD (the D5R group; 880 mg/kg bw per day
including 6.0 mg of monascin ; m), DM group € ) , a positive control group, was orally
given pioglitazone 2.6 mg/kg bw daily. DIRM (4), D2RM (<>) and D5RM (A ) were fed
the normal diet and orally given pioglitazone (2.6 mg/kg bw daily) with a 1-fold, a 2-fold or
a 5-fold dose of RMD, respectively. Each value is expressed as mean = SD (n = 9).
Significantly different (p < 0.05) vs. the DC group.
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Fig. 4.3. Effect of RMD on the blood glucose level of STZ-induced diabetic rats. Blood
samples were collected to quantify the blood glucose levels every 2 weeks during the
experimental period. (A) 2 weeks, (B) 4 weeks, (C) 6 weeks, and (D) 8 weeks in

STZ-induced diabetic rats.

Sprague-Dawley rats fed a normal diet without the administration of RMD were used as
control group (the C group; e). The diabetes rats were fed a normal diet without the
administration of RMD (the DC group; o). The other diabetes rats were administrated with
1-fold dose of RMD (the D1R group; 176 mg/kg bw per day including 1.2 mg monascin;
V¥ ), a 2-fold dose of RMD (the D2R group; 352 mg/kg bw per day including 2.4 mg of
monascin; A ), and a 5-fold dose of RMD (the D5R group; 880 mg/kg bw per day including
6.0 mg of monascin; m), DM group( ) , a positive control group, was orally given
pioglitazone 2.6 mg/kg bw daily. DIRM (4), D2RM (<>) and D5RM (@A) were fed the
normal diet and orally given pioglitazone (2.6 mg/kg bw daily) with a 1-fold, a 2-fold or a
5-fold dose of RMD, respectively. Each value is expressed as mean + SD (n = 9). ~
Significantly different (p < 0.05) vs. the DC group.
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Table 4.7. Effects of RMD powder on the levels of serum TG, TC, HDL-C, and LDL-C in

experimental STZ-induced diabetic rats-

Groups TG TC HDL-C LDL-C TC/HDL-C
(mg/dL)

C 86.3+3.1  86.7+2.1" 59.2+6.8 10.7+3.6 1.5+0.05
DC 229.5+6.3  94.5+4.9 56.5+1.3 9.0+1.4 1.7+0.21
D1R 169.742.2"  77.7x1.8" 60.8+3.3 14.5+4.1 1.3+0.26
D2R 156.7+2.9° 76.7+1.8" 63.8+3.3 12.5+4.1 1.240.26
D5R 136.1+3.9°  72.2+2.1° 62.6+6.2 10.0+1.8 1.2+0.07
DM 198.1+6.4" 86.8+2.4 65.6+3.1 20.6+1.9 1.3+0.27

DIRM | 1685+3.6° 79.7+1.6 63.748.7 12.3+2.5 1.3+0.17"
D2RM | 1515+#4.3" 757423 64.748.7 10.3+2.5 1.240.17"
D5RM | 132.1#4.9" 74.8+28 66.5+9.7 8.5+3.5 1.140.18"

1 C: Sprague-Dawley rats fed normal diet; DC: STZ-induced diabetic rats fed normal diet;
D1R: STZ-induced diabetic rats fed normal diet and administrated with RMD (1X, 176
mg/kg body weight [bw] per day including 15 mg monascin 21.1 mg of GABA); D2R:
STZ-induced diabetic rats fed normal diet and administrated with RMD (2X, 352 mg/kg
bw per day including 30 mg of monascin and 42.2 mg of GABA); D5R: STZ-induced
diabetic rats fed normal diet and administrated with RMD (5X, 880 mg/kg bw per day
including 75 mg of monascin and 105.5 mg of GABA); DM: STZ-induced diabetic rats
fed normal diet and administrated with pioglitazone; DIRM: STZ-induced diabetic rats
fed normal diet and administrated with RMD (1X, 176 mg/kg bw per day including 15 mg
monascin 21.1 mg of GABA) and pioglitazone 2.6 mg/kg; D2RM: STZ-induced diabetic
rats fed normal diet and administrated with RMD (2X, 352 mg/kg bw per day including 30
mg monascin 42.2 mg of GABA) and pioglitazone 2.6 mg/kg; D5RM: STZ-induced
diabetic rats fed normal diet and administrated with RMD (5X, 880 mg/kg bw per day
including 75 mg of monascin and 105.5 mg of GABA) and pioglitazone 2.6 mg/kg.

2. TG: triacylglycerol; TC: total cholesterol; HDL-C: high-density lipoprotein cholesterol,
LDL-C: low-density lipoprotein cholesterol.

3 Each value is expressed as mean + SD (n = 9). * Significantly different (p < 0.05) vs.
the DC group.
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Table 4.8. Effect of RMD powder on experimental STZ-induced diabetic rats, performance

serum BUN, creatinine, glycated hemoglobin, insulin and CPK

Glycated
BUN Creatinine Insulin CPK

Groups hemoglobin
(mg/dL) (%) (IU/mL) (pmol/L)
C 26.9+0.5" 0.66%0.11 6.3+0.4 42.6+1.3" 467.5+12.4
DC  47.1+0.8 0.510.07 16.7+1.3 16.1+1.3 576.6+21.3
DIR  39.1+2.2° 0.55%0.06 13.3+0.9°  19.1#1.1" 491.3+24.5
D2R  37.1#42° 0.51+0.08 12.4+¢12°  20.3#1.8 489.2+10.0
D5R  26.9+9.9° 0.55+0.05 10.6£0.8°  22.6%1.6 487.2+11.5
DM  30.4+1.5  0.52+0.05 12.440.6°  24.6+1.7 479.7+23.3
DIRM 34.1+52° 0.58+0.08 11.9£0.77  26.4425 487.0+12.2
D2RM  32.1#2.2° 0.57+0.09 10.6¢1.1°  28.9+15 490.5+12.6
D5RM  31.1#2.6° 0.58+0.07 10.240.6°  32.242.4 489.6+12.7

1. Abbreviation meaning of each group is shown in Table 4.7.
2 BUN: blood urea nitrogen; CPK: creatinine phosphokinase.
3. Each value is expressed as mean £ SD (n_=9). * Significantly different (p_<_0.05) vs. the

DC group.

109



HoADEF I BABTERT AL G avck o f Ry fReani§ied o R
P oimre o CPK fg% o CPK i * & fppk chw vl e fovep B i ¥ fe £ Rl «
% 48 B7 > &S RMD & RMD & %45 & % 2 B4 2 i fp 4 B B % 4
4t &t RMD g & BT (5R) 4 7 &3 3§ Riv3fRpag s o
d & 49 BRMT MRS R DC 28 AST & ALT B¥# 3 (p<0.05)-
AlK-P = g3 Fo i cndpifh2 - o P RS E chdp T B 0 G T R AR R B
Fir APtk kp T kp b ke[ % 2 ad (12 ) (Chenetal, 1997)-DC =
SRR F RS (p<005) - FEFTHRFF N AT 5 STZ “rif 2 F%b b ¢
RAFRHE PR 4o @ @ ASTCALT 22 ALK-P kB # B > A @ Sl ¥%+ RMD
THEF'E ASTCALT & Alk-P kR (p<005)> + 325 RMD & RMD # %

o B F gigguwg:@% X s TR

PRI A e LR OB ERPEE R A SRS o ¢4
PRRTALTRERE RS ke P T RT LT TR, 0 d £ 410 F
oo e STZ b op % R Y 0§ RIS fod 2 8F 49 5 £ RMD &

RMD g2 %4 6i% o » T3 & o2 Bx @M F L8 (p<0.05) - B4 7 5 % RAE A

A~

BT m® 7 L8 BER TR N 2 2 AR 2 g ) T TR A i
&

REH A 5 iea 54 TR % T RMD & RMD 2 #4 & % # T3 0 4 5 o8

‘ﬁi

B M TNIRE T E R e A 2 e s > TRV AR

oD AH S H P BEF AT RS AMPN TETT L Rk

110



2 49 - &7 PR CHLEFX B R P P4 R EORET - 5 OvRALEREF - ik

Fefir s a0 B2 B

Table 4.9. Effect of RMD powder on the levels of serum AST, ALT, ALP, and total

proteins in experimental STZ-induced diabetic rats-

AST ALT ALP Total protein
Groups
(UIL) (IU/L) (g/dL)

C 127.543.3" 72.7+3.8 132.1+2.4" 7.6+0.2
DC 457.5+2.1 297.5+2.1 144.3+2.1 8.5+0.4
D1R 185.0+£3.4" 121.3+3.6" 135.8+2.7" 7.9+0.2
D2R 173.0¢1.4 119.3+3.6° 133.5+2.8" 8.0+0.3
D5R 152.6+8.4" 108.3+4.1" 131.542.7" 7.8+0.5
DM 184.0+8.4" 120.6+5.9" 134.8+3.17 7.6+0.4
D1IRM 169.3+3.2" 113.845.9° 132.3+3.4 8.2+0.2
D2RM 164.3+3.2" 103.845.9" 132.1+2.6" 7.8+0.3
D5RM 142.6+3.5" 91.2+2.8" 131.6+3.4" 7.540.2

1 Abbreviation meaning of each group is shown in Table 4.7.

2 AST: aspartate transaminase; ALT: alanine transaminase; ALP: alkaline phosphatase.

3 Each value is expressed as mean £ SD (n_=_9). * Significantly different (p < 0.05) vs. the

DC group.
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Table 4.10. Effect of RMD powder on the levels of serum sodium, potassium, chloride,

calcium, and phosphorus in experimental STZ-induced diabetic rats-

Sodium Potassium Chloride Calcium Phosphorus
Groups
(mEqg/L) (mg/dL)

C 152.6+0.2" 7.940.5" 94.5+2.1 12.4+0.7 14.3+1.3
DC 142.4+0.8 12.1+1.6 83.2+1.4 12.1+0.4 14.2+2.5
D1R 152.3+0.7" 7.6+0.5" 89.5+1.5" 12.3+0.3 14.1+1.2
D2R 149.1+1.1" 8.240.5 90.1+1.3" 12.2+0.5 14.5+1.7
D5R 149.9+1.2" 8.1+0.4" 02.3+1.4" 12.4+0.2 14.7+1.6
DM 151.1+1.4" 8.6+0.6" 91.94+2.3" 12.6+0.8 13.9+2.3

D1RM 152.4+0.9" 8.8+0.4" 02.6+1.2 12.4+0.5 14.6+2.6
D2RM 150.5+0.7" 8.6+0.6" 02.5+1.4" 12.5+0.7 14.4+3.6
D5RM 149.1+1.1" 8.5+0.8" 03.3+1.3" 12.4+0.6 14.5+2.4

1 Abbreviation meaning of each group is shown in Table 4.7.
2 Each value is expressed as mean £ SD (n = 9). * Significantly different (p < 0.05) vs. the

DC group.
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Fig. 4.4. Effect of single oral administration of red mold dioscorea powder on (A) SBP, (B)

DBP, and (C) heart rate in SHRs and WKYs.

One group of the SHRs was fed a normal diet without the administration of red mold
dioscorea (the SC group; e). The other SHRs were administrated with 1-fold dose of RMD
(the S1R group; 176 mg/kg bw per day, including 1.2 mg monascin; o), and a 5-fold dose
of RMD (the S5R group; 880 mg/kg bw per day, including 6.0 mg of monascin; ¥), SIRM
(w) and S5RM () were fed the normal diet and orally given amlodipine (0.08 mg/day/kg
bw) with a 1-fold or a 5-fold dose of RMD, SM group (A), a positive control group, was
given orally a amlodipine 0.08 mg/day/kg bw, respectively. In addition, the Wistar-Kyoto
strains of normal tensive rat (WKY) groups were fed with a normal chow diet, WC (#),
WIR (0) and W5R (A) groups were orally given a 1-fold dose of RMD (176 mg/kg bw per
day, including 1.2 mg monascin), and a 5-fold dose of RMD (880 mg/kg bw per day,
including 6.0 mg of monascin). Each value is expressed as mean + SD (n = 12).
“Significantly different (p< 0.05) vs. the WKYs group. ~ Significantly different (p < 0.05)
vs. the SHRs group. ~ Significantly different (p < 0.05) vs. the positive control (SA) group.
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Fig. 4.5. Effect of chronic administration of red mold dioscorea powder on (A) SBP, (B)
DBP, and (C) heart rate in SHRs and WKY's Each value is expressed as mean + SD
(n =9). " Significantly different (p < 0.05) vs. the DC group.

1 Abbreviation meaning of each group is shown in Figure 4.4.
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Table 4.11. Effect of red mold dioscorea powder on experimental SHRs and WKYs

performance serum cholesterol, triacylglycerol, HDL and LDL

TG TC HDL-C LDL-C  TC/HDL-C
Groups (mg/dL)

WC 74.4+7.2 79.3+4.2 55.74#2.4  10.8+1.1 1.4+0.1

W1R 64.546.2" 74.242.1 60.1£3.1°  85#1.2 1.2+0.0

W5R 62.7+6.3" 71.8+2.5 59.1+3.6°  7.5#2.0" 1.2+0.1

sC 74.8+4.1 84.145.3 57.2+45  11.50.7 1.520.1
S1R 67.5+4.4" 745+417 62.8#3.97 9.6x0.7 1.240.1"
S5R 63.5+4.7" 735447 6494347 82404 1.120.17

SM 69.36.8 79.843.6 60.3+1.9  10.020.7°  1.3#0.1
S1RM 64.5+4.7" 72.8+457  62.6£3.6  85+12" 1.120.0"
S5RM 63.145.6 69.2+3.2°  61.1#4.6  7.8x0.8" 1.1+0.07

1. WC: WKYs fed normal diet; W1R: WKYs fed normal diet and administrated with red
mold dioscorea (1X, 176 mg/day/kg bw including 1.2 mg monascin and 0.18 mg of
GABA); W5R: WKYs fed normal diet and administrated with red mold dioscorea (5x, 880
mg/day/kg bw, including 6.0 mg of monascin and 0.9 mg of GABA); SC: SHRs fed
normal diet; S1IR: SHRs fed normal diet and administrated with red mold dioscorea (1X,
176 mg/day/kg bw including 1.2 mg monascin and 0.18 mg of GABA); S5R: SHRs fed
normal diet and administrated with red mold dioscorea (5X, 880 mg/day/kg bw including
6.0 mg of monascin and 0.9 mg of GABA); SM: SHRs fed normal diet and administrated
with amlodipine; SIRM: SHRs fed normal diet and administrated with red mold dioscorea
(1X, 176 mg/day/kg bw, including 1.2 mg monascin and 0.18 mg of GABA) and
amlodipine; SSRM: SHRs fed normal diet and administrated with red mold dioscorea (5x,
880 mg/day/kg bw including 6.0 mg of monascin and 0.9 mg of GABA) and amlodipine.
2. TG: triacylglycerol; TC: Total cholesterol; HDL-C: High density lipoprotein
cholesterol; LDL-C: Low density lipoprotein cholesterol.

3. Each value is expressed as mean £ SD (n = 12). *Significantly different (p< 0.05) vs.
the WKY's group. **Significantly different (p < 0.05) vs. the SHRs group.
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Table 4.12. Effect of red mold dioscorea powder on experimental SHRs and WKYs performance serum AST, ALT, alkaline phosphatase,

albumin, globulin, y-GT total protein and A/G ratio

8T1

Groups AST ALT pfglsl;ﬂ;rt]:se Albumin Globulin v-GT Total protein A/G ratio
(U/L) (IU/L) (g/dL)
WC 124.5+4.8 87.3+8.2 130.3+7.6 5.1+0.2 2.4+0.1 0.3+0.1 7.6x0.2 2.1+0.2
WI1R 122.5+5.3 79.2+4.5* 131.3+5.6 5.1+0.1 2.5+0.1 0.2+0.1 7.6+0.3 2.0+0.3
W5R 117.2+7.4*  81.7+4.4* 133.8+2.7 5.1+0.1 2.5+0.1 0.2+0.1 7.4+0.3 2.0+0.2
sc 137.7£7.9 89.1+4.7 135.5+4.6 5.2+0.3 2.6x0.1 0.3+0.1 8.0+0.4 2.0+0.1
S1R 125.1+4.8** 82.3+6.7** 133.5+3.1 5.4+0.2 2.4+0.2 0.2+0.1 7.7%£0.2 2.3+0.3
S5R 123.2+£3.1** 78.1+7.5** 135.8+4.1 5.5+0.1 2.4+0.1 0.2+0.1 7.6x0.2 2.3+0.2
SM 129.8+4.6** 85.7+6.1** 143.3+7.6 5.4+0.2 2.6x0.1 0.2+0.1 8.2+0.1 2.1+0.4
S1RM 128.2+9.2** 84.6+7.8** 138.1+8.4 5.4+0.3 2.4+0.1 0.2+0.1 7.8+0.3 2.3+0.3
S5RM 127.8+£7.4** 81.7+7.9** 135.6+7.6 5.5+0.2 2.4+0.2 0.2+0.1 7.5+0.2 2.3+0.2

1. Abbreviation meaning of each group is shown in Table 4. 11.

2. AST: aspartate transaminase; ALT: alanine transaminase; y-GT: gamma glutamyl transpeptidase.

3. Each value is expressed as mean + SD (n=12). *Significantly different (p<0.05) vs. the WKY's group. **Significantly different (p<0.05) vs.
the SHRs group.
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Table 4.13. Effect of red mold dioscorea powder on experimental SHRs and WKYs
performance serum BUN, creatinine, uric acid, sodium, potassium and creatinine

phosphokinase

uric Creatinine
BUN Creatinine Sodium Potassium
acid phosphokinase
Group
(mg/dL) (meqg/L) (U/L)

wWC 20.5+t1.0 0.46+0.1 4.3x0.6  152.6+0.2 7.9+0.5 267.5+12.4

WIR 21.7¢0.9  0.48+0.1 4.9+1.3 1524+0.8 8.1+1.6 276.6+21.3

W5R 23.6x1.5 0.47+0.1 4.5+0.7 152.3+0.7 7.6+0.5 291.3+24.5

SC 23.910.9 0.44+0.1 5.8+1.2 149.1+1.1 8.2+05 289.2+10.0

S1R 23.5+1.0 0.46+0.1 6.1+15 1499+1.2 8.1+04 287.2+11.5

S5R 21.9+0.7 0.43+0.1 5.8+0.8 151.1+1.4 7.8+0.6 279.7+23.3

SA 23.7+0.8  0.48+0.1 5.8+0.6 152.4+0.9 8.8+0.4 287.0+12.2

S1IRA 23.1+1.8  0.45+0.1 5.7+0.5 150.5+0.7 8.6+0.6 290.5+12.6

SS5RA 235+1.2 051+0.0 6.4+0.8 149.1+1.1 8.5+0.8 289.6+12.7

1. Abbreviation meaning of each group is shown in Table 4.11.
2. BUN: blood urea nitrogen
3. Each value is expressed as mean £ SD (n =12). *Significantly different (p < 0.05) vs. the

WKY s group. **Significantly different (p < 0.05) vs. the SHRs group.
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Table 4.14. Effect of treating IMR32 cells with different ethanol extracts of Chinese herbs

for 48 hrs on the cell viability.

100 250 500 1000
Groups
(ng/mL)

Control 100.3+0.4 100.5+0.3 101.7+1.3 100.8+0.9
R. rugosa A 130.0+2.1 129.0+2.3 88.7+4.3 88.1+1.9
R. rugosa B 116.5+4.1 110.4+3.3 93.6+2.2 92.3+4.3
R. rugosa C 116.9+1.5 109.7+4.6 91.2+3.6 90.3+4.3
C. pinnatifida A 112.8+3.4 105.3+3.1 104.1+2.9 101.2+2.6
C. pinnatifida B 90.3+1.9 90.3+1.4 84.8+3.4 80.3+2.6
C. pinnatifida C 56.6+2.8 59.7+3.1 62.1+2.6 64.3+2.9
A. capillaris A 67.2+4.2 67.4+4.5 79.4+5.1 78.9+2.1
A. capillaris B 50.2+3.3 58.5+4.3 62.3+£3.3 58.2+4.2
A. capillaris C 60.4+7.7 68.6+6.6 66.3+6.3 65.31+7.3
C. asiatica A 153.3+3.1 120.8+4.1 109.1+2.2 103.3+3.1
C. asiatica B 67.8+2.2 76.1+3.1 78.1+2.1 80.9+3.2
C. asiatica C 112.4+4.1 94.2+4.5 93.8+4.3 96.1+4.3
C. asiatica D 86.1+2.2 80.8+3.1 80.2+4.2 71.6+3.9
C. asiatica E 80.6+3.6 86.1+3.5 78.3£3.2 76.6%3.2
C. asiatica F 125.3+4.5 133.4+6.2 127.9+£3.9 129.7+4.5
Z. spinosae B 99.1+6.2 98.7+5.2 98.1+5.4 96.7+5.3

1. C. pinnatifida: Crataegus pinnatifida; R. rugosa:Rosa rugosa; C. asiatica: Centella
asiatica; Z. spinosae: Semen Zizyphi spinosae

2. A: 20% ethanol extract; B: 40% ethanol extract; C: 60% ethanol extract; D: 80% ethanol
extract; E: 95% ethanol extract; F: 60% water extract.
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Figure 4.6. The effect of different concentration AB;.40 0n IMR 32 cell viability.

APi-40: amyloid Pi-40. Values are expressed as mean = SD (n = 6). *Significantly different (P
< 0.05) vs. the control group. *Significantly different (P < 0.05) vs. the APi.4 treatment

alone.
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Table 4.15. The time course of IMR-32 cell viability by treating with different

concentration of ethanol extract of rose or Semen Zizyphi spinosae in attenuating the

cytotoxic effects of aggregated amyloid 3 protein.

Treatment time

Groups
24 hr 48hr 72hr
AB 140 100.2+0.5 100.4+2.3 100.3+0.3
R. rugosa A 1000 112.2+4.4 92.4+4.2 90.2+2.2
R. rugosa A 500 109.3+3.6 88.416.3 87.415.1
R. rugosa A 250 101.5+.2.8 91.5+4.3 90.5+3.3
R. rugosa A 100 105.2+1.8 94.5+4.6 85.1+5.5
R. rugosa B 500 109.7+8.2 90.7+3.3 87.6+5.2
R. rugosa B 250 106.3+1.3 97.6+2.7 92.2+8.1
R. rugosa B 100 107.4+7.2 01.7+2.8 85.7+4.6
R. rugosa C 500 107.1+6.2 95.3+4.2 87.2+3.6
R. rugosa C 250 106.2+3.6 98.5+7.1 86.2+3.8
R. rugosa C 100 103.4+6.4 96.2+6.7 96.7+4.4
Z. spinosae B 500 128.7£.9.7 119.2+8.4 112.1+7.3
Z. spinosae B 250 127.6x1.4 118.2+4.3 113.5+4.2
Z. spinosae B 100 123.8+3.5 120.34£8.6 119.249.1
Z. spinosae B 50 131.945.3 126.4+4.7 122.2+3.1
Z. spinosae B 10 105.4+2.2 121.2+2.4 116.5+5.1

1. Abbreviation meaning of each group is shown in Table 4.14.
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Table 4.16. The effect of IMR-32 cell viability (%) by the treatment with different

concentration (ug/mL) of ethanol extract of Centella asiatica or hawthorn and

amyloid B protein 1-40 under various aggregation time.

Treatment time

Groups
24 hr 48 hr 72 hr

AB 140 100.2+0.5 100.4+2.3 100.3+0.3
C. asiatica A 500 106.2+2.3 102.4+1.9 101.2+2.3
C. asiatica A 250 104.1+6.1 116.5+5.2 112.4+4.1
C. asiatica A 100 99.7+3.2 118.2+4.5 110.2+3.4
C. asiatica A 50 115.3+2.4 121.1+2.2 116.445.2
C. asiaticaA 10 101.5+3.6 118.4+4.6 109.5+6.2
C. asiatica F 500 118.5+£2.7 114.5+3.2 120.1+£5.3
C. asiatica F 250 98.6+5.1 114.1+1.8 126.3+£9.1
C. asiatica F 100 106.6+9.1 119.2+4.3 121.2+4.6
C. asiatica F 50 118.1+3.5 121.4+2.6 136.2+£3.7
C. asiatica F 10 102.7+5.7 109.2+3.1 106.5+2.8
C. pinnatifida A 500 110.849.1 106.1+4.4 104.2+4.3
C. pinnatifida A 250 116.5+4.5 116.7+£7.1 97.4+5.2
C. pinnatifida A 100 118.2+2.8 108.3+5.5 98.249.1

1. Abbreviation meaning of each group is shown in Table 4. 14.
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Fig. 4.7 Effect of CAE on SOD (A) and catalase (B) activities in AB;-4o-treated cells.

SOD : superoxide dismutase. Values are expressed as mean = SD (n = 6). * P < 0.05

compared to control, * P < 0.05 compared to Ap;.4 treatment alone.
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Figure 4.8. The GR (A) and GPx (B) activity of C. asiatica A group extracts co-treated
with A1.40 0n IMR 32 cells.

GR: glutathione redutcase, GPx: glutathione peroxidase. Values are expressed as mean *

SD (n = 6). * P < 0.05 compared to control, * P < 0.05 compared to Ap1.49 treatment alone.
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Figure 4.9. The GSH/GSSG ratio of C. asiatica A group extracts co-treated with AB;.400n
IMR 32 cells.
GSH: glutathione, GSSG: oxidized glutathione. Values are expressed as mean + SD (n = 6).

* P < 0.05 compared to control, * P < 0.05 compared to Af1.40 treatment alone.
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Figure 4.10. Appearance of Centella asiatica (a) whole herb (b) fruit (c) leaf.
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Fig. 4.11. centella asiatica in tissue sections. (a) stem tissues (b) transverse section of stem (c) epidermis and collenchyma cell in stem (d) collateral
vascular bundle () m in stem (f) secretory canal in stem (g) upper epidermis cells and stomata in leaf (h) lower epidermis cells and stomata in

leaf.
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Figure 4.12. Appearance of Semen Zizyphi spinosae (a) semem granules (b) one side (c) the other

side.
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Fig. 4.13. Semen Zizyphi spinosae in tissue sections. (a) transverse section of seed (b)
transverse section of cotyledon (c) transverse section of Semen Zizyphi spinosae (d) pslisade cells

in seed coat.
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Figure 4.14. Semen Zizyphi spinosae in tissue sections. (a) starch grains and ag in alb (b) fatty oil
in alb (c) vb in cot (d) vb in cot (e) ag in cot (f) fatty oil in cot (g) calcium oxalate crystals in cot
(h) calcium oxalate crystals in cot. Observe the slide which made from Semen Zizyphi spinosae.

(@ and (e) adding starch (b) and (f) adding sudan Il (g) and (h) observing by

polarizingmicroscope.
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% 417~ 3

x4z ITS A3

Table 4.17. The ITS sequence of Centella asiatica

No.

Sequence

1

61

121

181

241

301

361

421

481

o241

601

gtcgaaacct gecaccgcaaa cgacccgega acacgtaaag caacacgggg cgageggcte
ccggggegeg ageecctegg geecgegaace cacggacggg gtecteecte gggegteecc
cgtcecggcta accaacceeg gegeggeaag cgccaaggaa tcaagaaccg aacgaggecy
tctctcecee gttcgeggge ggeggaggeg tettgtccga aaaacaaaac gactctcgge
aacggatatc tcggctctcg catcgatgaa gaacgtageg aaatgcgata cttggtgtga
attgcagaat cccgtgaacc atcgagtctt tgaacgcaag ttgcgeccga agecactegg
ccgagggeac gtetgectgg gegtcacgcea tegegtegee ceeeccacce gteggecteg
aaagggotcy gggcggaggy geggagaaty geeteeegty ceteggggey cggttggece
aaacgtcagc ccgeggegac ggacgtcacy acaagtggtg gttgtcaaag gecctcgeat
gttgtcgtge ggtgatccgt cgtcggegtg agetegtgeg accctgttge cacgeegtge

tcggcgegceg ctecegaccge gaceece
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Table 4.18. The ITS sequence of Semen Zizyphi spinosae

No. Sequence

1  tccgtaggtg aacctgcgga aggatcattg tcgaaacctg cccagcagaa caaccagcga
61 acccgtgaat aacacatcgg ggacccecggg gecectgtgte ccggagcctt cettggtegg
121 gggtctgcac ctcgegecte geecgtegat gegeggttge agectteeeg gecgeacaaa
181 cgaaccccgg cgcaaaccge gccaaggaac acctaacgaa ttggcattca cccecegecc
241 cggagacggt gtgcggtcgg ggtgtgegte gtattctcta ttgtaatgtc aaaacgactc
301 tcggcaacgg atatctcggc tctcgeatcg atgaagaacg tagcgaaatg cgatacttgg
361 tgtgaattgc agaatcccgt gaaccatcga gtttttgaac gcaagttgcg cccgaageca
421 ttaggccgag ggcacgtctg cctgggegte acacaacgtt gecceccate ccaacctcga
481 cctcgaggceg aagagggggce ggatgetgge cteeegtgtg ccacggteeg cggetggeceg
541 aaatacgggt ccccggegac gagtgeegea geaatcggtg gttgtccaac ceteggetee
601 ctgctgegtg cgeggategce tgtcgeggec ctacagagac cccaatgegce tgecaatgeg
661 gcgtctccaa cgegacceca ggtcaggegg ggctaccege tgagtttaag catatcaata

721 agcggagga
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Table 4.19. The effect of Centella asiatica, Semen Zizyphi spinosae ethanol extract or RMD on

experimental AD rat’s body weight

Oth week 1st week 2nd week 3rd week 4th week

Body weight (g)
N 316.3+4.3 336.3+7.3 356.346.7 387.0£2.8 414.6+3.2
A 313.6+4.0 337.2+7.6 354.61+6.5 385.2+5.0 413.7+4.5
AM 317.84+6.0 332.446.5 355.845.7 387.4+6.5 415.348.1
ACO0.5 314.8+7.2 336.7+3.5 354.8+4.3 387.5+8.7 413.9+8.4
AC1l 315.3+£5.2 334.615.3 356.3%£7.5 387.1+3.2 414.615.5
AC5 316.4+5.2 336.4+6.3 356.4+7.6 386.2+5.3 413.6+5.2
AZ0.5 312.8+6.2 338.7£3.7 357.8+6.4 387.5+8.7 412.9+8.4
AZ1 313.3+7.2 334.61+5.8 357.3+4.2 387.1+3.2 413.6+5.3
AZ5 316.4+5.2 332.446.6 354.4+6.4 386.2+5.3 414.615.3
AR1 315.3+6.2 334.5+5.3 356.2+4.7 387.2+2.7 418.5+6.2
AR2 312.2+4.4 336.1+5.8 357.3£3.2 386.9+4.2 414.7+5.6
AR5 314.4+4.2 334.5+6.2 356.2+4.2 386.7+2.3 415.2+4.8

1. N: normal rat; A: amyloid beta injection and normal diet; AM: amyloid beta injection and
Donepezil HCI drug (1X, 0.52 mg/day/kg bw); ACO0.5: amyloid beta injection and Centella
asiatica (0.5X); AC1: amyloid beta injection and Centella asiatica (1X); AC5: amyloid beta
injection and Centella asiatica (5X); AZ0.5: amyloid beta injection and Semen Zinziphi spinoase
AZ5: amyloid beta
injection and Semen Zinziphi spinoase (5X) AR1: amyloid beta injection and red mold dioscorea
(1X, 193.48 mg/day/kg bw); AR2: amyloid beta injection and red mold dioscorea (2X, 386.96
mg/day/kg bw); AR5: amyloid beta injection and red mold dioscorea (5X, 967.40 mg/day/kg bw).

(0.5X); AZ1: amyloid beta injection and Semen Zinziphi spinoase (1X);

Each value is expressed as mean = SD (n=9).
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Fig. 4.15. Effect of Centella asiatica, Semen Zizyphi spinosae ethanol extract or RMD on

memory and learning ability in passive avoidance task in the AD rats.

1. N: normal diet;A: amyloid beta injection and normal diet; AM: amyloid beta injection and
Donepezil HCI drug (1X, 0.52 mg/day/kg bw); ACO0.5: amyloid beta injection and Centella
asiatica (0.5X); AC1: amyloid beta injection and Centella asiatica (1X); AC5: amyloid beta
injection and Centella asiatica (5X); AZ0.5: amyloid beta injection and Zinziphi spinoase (0.5X);
AZ1: amyloid beta injection and Zinziphi spinoase (1X); AZ5: amyloid beta injection and
Zinziphi spinoase (5X) N: normal rat; NCO0.5: normal rat and Centella asiatica (0.5X); NC1:
normal rat and Centella asiatica (1X); NC5: normal rat and Centella asiatica (5X); NZ0.5:
normal rat and Zinziphi spinoase (0.5X); NZ1: normal rat and Zinziphi spinoase (1X); NZ5:
normal rat and Zinziphi spinoase (5X); AR1: amyloid beta injection and red mold dioscorea (1X,
193.48 mg/day/kg bw); AR2: amyloid beta injection and red mold dioscorea (2X, 386.96
mg/day/kg bw); AR5: amyloid beta injection and red mold dioscorea (5X, 967.40 mg/day/kg bw).

2. Each value is expressed as mean = SD (n=9). *Significantly different (p<0.05) vs. the

amyloid beta injection group
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Fig. 4.16. Effect of Centella asiatica, Semen Zizyphi spinosae ethanol extract or RMD on
memory and learning ability in different day reference memory task in AD rats
1. N: normal diet (e); A: amyloid beta injection and normal diet (0); AM: amyloid beta injection
and Donepezil HCI drug (1X, 0.52 mg/day/kg bw)¥W); ACO0.5: amyloid beta injection and
Centella asiatica (0.5X) (a); AC1: amyloid beta injection and Centella asiatica (1X) #); ACS5:
amyloid beta injection and Centella asiatica (5X) (0); AZ0.5: amyloid beta injection and Zinziphi
spinoase (0.5X) (4); AZ1l: amyloid beta injection and Zinziphi spinoase (1X) (<); AZ5:
amyloid beta injection and Zinziphi spinoase (5X) (A); AR1: amyloid beta injection and red
mold dioscorea (1X, 193.48 mg/day/kg bw) (\/); AR2: amyloid beta injection and red mold
dioscorea (2X, 386.96 mg/day/kg bw) (®); AR5: amyloid beta injection and red mold dioscorea
(5X, 967.40 mg/day/kg bw) (o).
2. Each value is expressed as mean + SD (n=9). *Significantly different (p<0.05) vs. the amyloid

beta injection group.
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Fig. 4.17. Effect of Centella asiatica, Semen Zizyphi spinosae ethanol extract or RMD on
reference memory test rats in the (A) first day, (B) second day and (C) third day of
zone 4 and the proportion of residence time in a the others zone average located levels.

1. Abbreviation meaning of each group is shown in Figure 4.15.

2. I the others zone average; ] zone 4.

3. Each value is expressed as mean £ SD (n=9). *Significantly different (p<0.05) vs. the others

Zone average.
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Fig. 4.18. Effect of Centella asiatica, Semen Zizyphi spinosae ethanol extract or RMD on
memory and learning ability in 90 sec probe of zone 4 and the proportion of residence

time in a the others zone average located levels.
1. Abbreviation meaning of each group is shown in Figure 4.17.

2. Each value is expressed as mean + SD (n=9). *Significantly different (p<0.05) vs. the amyloid

beta injection group.
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Fig. 4.19. Effect of Centella asiatica, Semen Zizyphi spinosae ethanol extract or RMD on
memory and learning ability in different day work memory task in AD rats

1. Abbreviation meaning of each group is shown in Figure 4.17.

2. first day M second day [J; third day I

3. Each value is expressed as mean + SD (n=9).
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20% ~ & §oi= 40% FpE P42 RMD &€ & ez g blaz 5 21.8~ 23.8% ; z2
L 287~345% ¢ % = % 1 (Tl 1K < & (N &) az chie § R 6] 5 23.3%
3 z3 g ER L E 30.0% - AC Bz g R Hlaz 5 24.8% ; z4 i 25.6%; AM
bz g R blaz 5 224%,23 & 25.9%;4k 4 219 20% ~ B gi= 40% CEpE g
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Fig. 4.20. Effect of Centella asiatica, Semen Zizyphi spinosae ethanol extract or RMD on
working memory test rats in the first day of zone 1 and the proportion of residence time
in a the others zone average located levels.

1. Abbreviation meaning of each group is shown in Figure 4.15.

2. I the others zone average; [ zone 1.

3. Each value is expressed as mean £ SD (n=9). *Significantly different (p<0.05) vs. the others

Zone average.
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Fig. 4.21. Effect of Centella asiatica, Semen Zizyphi spinosae ethanol extract or RMD on
working memory test rats in the second day of zone 2 and the proportion of residence
time in a the others zone average located levels.

1. Abbreviation meaning of each group is shown in Figure 4.15.

2. I the others zone average; ] zone 2.

3. Each value is expressed as mean £ SD (n=9). *Significantly different (p<0.05) vs. the others

Zone average.
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Fig. 4.22. Effect of Centella asiatica, Semen Zizyphi spinosae ethanol extract or RMD on
working memory test rats in the third day of zone 3 and the proportion of residence
time in a the others zone average located levels.

1. Abbreviation meaning of each group is shown in Figure 4.15.

2. HHM the others zone average; [ zone3s.

3. Each value is expressed as mean £ SD (n=9). *Significantly different (p<0.05) vs. the others

Zone average.
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Figure 4.23. Effect of Centella asiatica, Semen Zizyphi

levels of acetylcholinesterase activity in the serum (A) and hippocampus (B) of AD

=9). * Significantly different (p<0.05) vs.

rats. Each value is expressed as mean = SD (n

the amyloid beta injection group.

1. Abbreviation meaning of each group is shown in Figure 4.15.
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Fig. 4.24. Effect of Centella asiatica, Semen Zizyphi spinosae ethanol extract or RMDon levels

of lacate dehydrogenase activity in the serum (A) and hippocampus (B) of AD rats.

9). * Significantly different (p<0.05) vs. the

Each value is expressed as mean £ SD (n

amyloid beta injection group.

1. Abbreviation meaning of each group is shown in Figure 4.15.
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Fig. 4.25. Effect of Centella asiatica, Semen Zizyphi spinosae ethanol extract or RMD on levels
of total antioxidant status activity in the serum (A) and hippocampus (B) of AD rats.
Each value is expressed as mean £ SD (n=9). * Significantly different (p<0.05) vs. the
amyloid beta injection group.

1. Abbreviation meaning of each group is shown in Figure 4.15.
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Fig. 4.27. Effect of Centella asiatica, Semen Zizyphi spinosae ethanol extract or RMD on levels
of superoxide dismutase activity in the serum (A) and hippocampus (B) of AD rats. Each
value is expressed as mean £ SD (n=9). * Significantly different (p<0.05) vs. the amyloid
beta injection group.

1. Abbreviation meaning of each group is shown in Figure 4.15.
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Fig. 4.28. Effect of Centella asiatica, Semen Zizyphi spinosae ethanol extract or RMD on levels
of INOS levels in the serum (A) and hippocampus (B) of AD rats. Each value is
expressed as mean + SD (n=9). * Significantly different (p<0.05) vs. the amyloid beta

injection group.

1. Abbreviation meaning of each group is shown in Figure 4.15.
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Fig. 4.29. Effect of Centella asiatica, Semen Zizyphi spinosae ethanol extract or RMD on Ap

protein in the hippocampus of AD rats.
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Fig. 4.30. Effect of Centella asiatica, Semen Zizyphi spinosae ethanol extract or RMD on Af

protein deposition levels in the hippocampus of AD rats.

1. Abbreviation meaning of each group is shown in Figure 4.15.
2. Each value is expressed as mean = SD (n=9). * Significantly different (p<0.05) vs. the amyloid
beta injection group.
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Table 4.20. Effect of Centella asiatica, Semen Zizyphi spinosae ethanol extract or RMD on

experimental AD rat performance in terms of serum cholesterol, triglyceride, HDL, and

LDL levels
TG TC HDL-C LDL-C. TC/HDL-C
Group
(mg/dL)

N 66.2+5.7 75.549.8 59.6+8.3 9.742.3 1.310.1
A 67.1+6.0 71.046.2 50.1+8.5 9.0£3.3 1.310.1
AM 68.4+8.0 69.846.6 56.0+4.8 9.3£2.9 1.310.1
AC 0.5 69.1+4.9 75.41£6.5 60.4+3.7 10.1+3.1 1.3+0.1
AC1 66.8+1.7 76.91+8.8 62.0£7.5 11.84+2.8 1.2+0.1
AC5 68.5+5.3 70.5%4.2 57.3+5.7 12.2+1.5 1.3+£0.1
AZ 0.5 65.416.2 71.1+4.2 49.618.7 10.3t1.5 1.2+0.0
AZ1l 69.4+3.4 72.4+£4.8 52.0£7.9 10.5+1.8 1.3+0.1
AZ5 66.3+6.4 71.3+3.5 51.6+6.9 10.8+£1.8 1.2+0.1
C 72.6+4.0 71.143.8 47.8+4.5 1.5+0.1 14.8+2.6
AC 70.3+4.2 71.3£3.8 48.3+7.5 1.5+0.2 14.3+1.4
AM 69.616.7 71.442.5 47.8+8.2 1.5+0.2 13.9+3.1
AR1 70.6+4.6 71.54£3.6 56.415.0 11.0£2.3 1.310.1
AR2 72.7+4.0 72.8+1.1 60.446.0 10.7£1.6 1.2+0.1
AR5 71.0+4.2 71.346.2 59.5+6.3 11.542.3 1.2+0.2

1. Abbreviation meaning of each group is shown in Table 4.15

2. Each value is expressed as mean + SD (n=9).

3.TC: total cholesterol;.TG: triglyceride; HDL-C: high density lipoprotein cholesterol; LDL-C:

low density lipoprotein cholesterol.
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Table 4.21. Effect of Centella asiatica, Semen Zizyphi spinosae ethanol extract or RMD on

experimental AD rat performance in terms of serum AST, ALT and alkaline phosphatase

levels
AST ALT Alk-p
Group
(U/L) (IU/L)
N 1145+ 1.6 48.3+5.8 126.8+10.5
A 112.6+ 8.6 50.8+4.9 116.1+ 7.5
AM 110.6x13.4 51.3+8.1 1149+ 9.2
ACO0.5 112.5+ 6.4 53.8+9.1 133.0+ 8.0
AC1 109.9+ 8.1 52.8+8.2 116.0+ 8.5
ACS 106.5+10.9 50.5+10.5 116.7+ 7.9
AZ0.5 121.0+ 8.6 57.8+7.6 1141+ 6.4
AZ1 122.6+ 7.2 56.9+ 7.9 112.3+ 7.8
AZ5 119.1+94 57.0x7.7 114.9+ 8.0
AR1 113.5+ 8.1 45.6+ 3.3 130.5+ 4.9
AR2 115.3+ 5.6 46.5+ 0.9 136.2+ 6.8
AR5 111.7£7.2 45.3+ 6.0 134.3+ 7.3

1. Abbreviation meaning of each group is shown in Table 4. 15.
2. Each value is expressed as mean + SD (n=9).

3. AST: asparate transaminase; ALT: alanine transaminase. Alk-p: Alkaline phosphatase
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Table 4.22. Effect of Centella asiatica, Semen Zizyphi spinosae ethanol extract or RMD on

experimental AD rat performance in terms of serum total protein, aloumin and globulin

levels
Total protein Albumin Globulin A/G Ratio
Group
(g/dL)
N 6.6+0.3 4.6+0.1 2.0+£0.2 2.4+0.2
A 7.0£0.3 4.840.3 2.2+0.2 2.3+0.3
AM 7.0+0.4 4.8+0.2 2.2+0.4 2.3+0.4
ACO0.5 6.7£0.5 4.5+0.3 2.2+0.3 2.1+0.2
AC1 7.0+0.3 4.7+0.3 2.3+0.3 2.1+0.3
AC5 7.1+0.3 4.7+0.3 2.4+0.1 2.0+0.1
AZ0.5 6.8+0.5 4.6+0.4 2.2+0.4 2.2+0.4
AZ1 6.8+0.5 4.7+0.3 2.1+0.3 2.3+0.1
AZ5 7.0£0.4 4.840.3 2.2+0.2 2.3+0.2
AR1 7.1+0.2 4.7+0.2 2.4+0.2 2.0+0.2
AR2 7.0+0.3 4.6+0.2 2.3+0.3 2.0+0.3
AR5 7.0£0.4 4.5+0.3 2.5+0.3 1.8+0.3

1. Abbreviation meaning of each group is shown in Table4.15.

2. Each value is expressed as mean + SD (n=9).
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Table 4.23. Effect of Centella asiatica, Semen Zizyphi spinosae ethanol extract or RMD on

experimental AD rat performance in terms of serum BUN, creatinine and uric acid levels

BUN Creatinine Uric acid
Group

mg/dL
N 19.2+1.2 0.50+0.03 5.7£1.0
A 18.7+3.0 0.39+0.03 5.7+1.3
AM 19.6+1.9 0.46+0.08 5.8+2.0
ACO0.5 19.5+3.2 0.45+0.07 5.1+15
AC1 17.5+2.7 0.42+0.07 5.8+1.8
AC5 17.8+2.1 0.43+0.08 6.4+1.3
AZ 0.5 19.3+1.2 0.51+0.05 6.0+1.9
AZ1l 18.4+3.1 0.47+0.09 6.1+2.2
AZS 17.1+1.6 0.43+0.05 6.2+0.8
C 16.8+1.7 0.46+0.06 6.6+£2.6
AC 18.4+2.6 0.49+0.06 6.5+1.3
AM 18.4+2.4 0.48+0.07 6.5+£1.9
AR1 23.1+3.8 0.46+0.07 5.6+£1.3
AR2 21.6+3.7 0.45+0.06 5.8+2.4
AR5 19.6+4.9 0.52+0.08 5.6+1.8

1. Abbreviation meaning of each group is shown in Table 4.15.

2. Each value is expressed as mean + SD (n=9).
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Table 4.24. Effect of Centella asiatica, Semen Zizyphi spinosae ethanol extract or RMD on
experimental AD rat performance in terms of serum sodium, potassium, chloride, calcium

and phosphorus levels

Na K Cl Ca P
Group
mEq/L mg/dL

N 151.2+1.2 7.3+0.8 94.2+1.5 11.34+0.3 14.4+0.7
A 149.0+£1.1 6.8+0.4 94.1+1.9 12.3+0.6 10.9+0.6
AM 148.6+1.6 7.6x£1.5 93.9+2.3 12.4+0.7 11.9+1.0
ACO0.5 148.6+0.8 8.3+0.7 94.1+1.7 12.1+0.5 13.7+1.0
AC1 148.4+0.9 7.2+£0.9 94.0+1.8 12.4+0.5 11.5+1.2
AC5 149.3+1.0 7.0£0.9 93.9+1.9 12.6+0.3 11.4+1.2
AZ 0.5 148.3+3.3 8.3£1.5 91.7+3.3 12.1+1.2 14.4+1.7
AZ1 148.6+2.4 9.3+4.4 94.4+1.9 12.1+0.5 14.4+8.2
AZ5 149.4+1.1 7.4+0.6 94.9+1.2 12.1+0.6 11.8+0.6
AR1 150.2+1.1 7.5%0.9 91.6+1.6 12.4+0.5 12.0+4.6
AR2 148.8+1.9 7.3x1.6 92.3+1.6 12.5+0.7 13.4+3.6
AR5 148.6+1.6 7.1+1.1 93.3+1.7 12.4+0.6 14.1+2.4

1. Abbreviation meaning of each group is shown in Table 4.15.

2. Each value is expressed as mean + SD (n=9).
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Table 4.25. Result of bacterial reverse mutation test ( Ames test) of Centella asiatica

Mean number of revertants ( number of colonies/plate)?

LT

Test article
Group TA98 TA100 TA102 TA1535 TA1537

concentration(mg/plate)

5 22+1 13043 180+9 13+1 10+1

2.5 2412 133+4 168+11 14+1 9+1
S9  mix

1.25 2412 132+5 174+14 1442 o1
)

0.625 22+2 13145 177+12 16+2 9+2

0.3125 23+2 133+4 16519 1442 7+1

5 23+2 139+4 187+11 1742 8+1

2.5 24+1 128+13 181+15 1543 9+2
S9 mix

1.25 21+1 128+5 2047 15+1 8+l
(+)

0.625 27+4 1265 186+16 14+1 10+2

0.3125 2712 120+11 177+18 13£2 8+l
Positive | Chemical name 4-nitroquinoline-N-oxide  Sodium azide Mitomycin C Sodium azide 9-aminoacridine




8.7

Control®
S9  mix
)

Negative

Control

Positive
Control®

S9  mix

(+)

Negative

Control

Dose(ug/plate)

Mean revertant
colonies/plate
Mean revertant

colonies/plate

Chemical name

Dose

Mean revertant
colonies/plate

Mean revertant

colonies/plate

0.5

258+4 ¢

2244

Benzo [a] pyrene

4.0

217+16°

25+3

0.4

834+13°

138+7

2-aminofluorene

4.0

421+7°

13716

0.5

1114+14°

17516

Benzo [a]
pyrene

4.0

515+11°¢

185+10

0.4

741+18°

11+2

2-aminoanthracene

4.0

88+9°

20+3

4.0

622+15°¢

9+2

2-aminoanthracene

4.0

35+3°

9+1

1. Average colonies shown as Mean £ S.D. n=3.

2. Positive Control: as table shown.

3.The number of revertants colonies is much more than twice of Negative control, p < 0.05 (ANOVA).
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Table 4.26. Chromosome analysis (chromosome aberration) of Chinese hamster cell of Centella asiatica brevage

Number of cells with structural aberrations (per 100

cells) ©d¢
Total .
Total Relative ‘
Group Number of Final
. . Number of cell )
G B D R G b Int Itr other chromosom ) judgemen
i cells with growth
es with .
i aberrations rate (%)
aberrations
S9 Negative
: a 0 1 0 0 0 0 1 0 2 2 100.0 —
mix Control
) Positive
b 2 0 0 0 3 7 0 0 12 10 100.0 +
3hr Control
Concentratio
n mg/mL
5 0 0 0 0 0 0 0 0 85.8 —
2.5 0 0 0 0 1 0 0 2 2 100.0 —
1.25 0 0 0 0 0 0 0 0 97.4 —
Negative
. 0 0 0 1 1 0 0 0 1 1 100.0 —
S9 Control
mix Positive 2
b 0 2 0 0 4 0 0 8 8 83.3 +
(+) Control
3hr Concentratio

n (mg/mL) )



08T

5 0 0 0 1 0 0 0 0 0 1 1 96.8 5

2.5 0 0 0 0 2 2 0 0 0 100.0 —
1.25 0 0 0 0 0 0 0 0 0 100.0 N
Negative
a 0 0 0 0 0 0 0 0 0 0 100.0 =
Control
Positive
S9 b 0 1 0 2 3 5 0 0 9 9 93.1 +
i Control
mix .
0 Concentratio
n ( mg/mL
20 hr (mg ))
0 0 0 0 1 0 0 n 0 0 0 100.0 —
2.5 0 0 0 0 0 0 0 0 0 90.8 —
1.25 0 0 0 0 0 0 U U 0 0 0 92.9 —

1. Negative Control: Group with S9 supplement is Ham’s / F-12 culture media; Group without S9 supplement is Ham’s / F-12 culture media
with 10% FBS

2. Positive Control: 6 uM mitomycin C -

3. All tests are duplicated -

4. G: chromosome gap, B: chromosome break, D: dicentric, R: ring, g: chromatid gap, b: chromatid break, Int: Interchange, Itr: Intrachange.

5. Gaps were recorded separately but not included in aberrant cells.
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Table 4.27. The numbers of reticulocytes and the micronucleus in peripheral blood of test mice

¢81

Group Dose(g/kg) RETs/ll,OOO MN-RlETsll,OOO Clinical The weight change of
RBCs RETs Observation mice during test

48 hr

Negative Control - 48.0 +33" 1.0 +1.0° Normal 31.0+1.4* 322+16°
Positive Control 0.05 23.0 +3.0° 158 +2.4° Normal 31.0+15° 321+16°
Low dose 1.25 45.4 +28" 12 +1.1° Normal 309+1.4° 322+1.2°
Medium dose 2.5 47.0 +39° 18 +1.1° Normal 31.0+1.8° 324+16°
High dose 5.0 46.0 + 3.8 0.8 +0.8° Normal 31.2+1.3* 323+1.6°
72 hr

Negative Control - 41.8 +30° 08 +0.8° Normal 31.0+1.4* 322+16°
Positive Control 0.05 22.4 +25%° 168 +3.3" Normal 31.0+15° 321+16°
Low dose 1.25 45.2 +4.1° 0.6 +0.5° Normal 309+1.4* 322+1.2°
Medium dose 2.5 43.6 + 3.8 0.8 +0.8° Normal 31.0+1.8" 324+1.6°
High dose 5.0 46.0 +3.1° 1.0 +1.2° Normal 31.2+1.3* 323+1.6°

RETS: reticulocytes; RBCs: erythrocytes; MN-RETS: micronucleated reticulocytes.

1. All data shows in mean = SD (n = 5). The difference between groups were calculated by statistic method One-way ANOVA and Duncan's
multiple range test. The letter a, b and ¢ means the difference in statistics, the same letter means that there’s no difference in statistics (p >

0.05).
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Table 4.28. Hematological evaluation in rat gavaged with Centella asiatica brevage for 28 days.

aF Pk e R E LT85 o

Hematological evaluation

Female Male
Test item Medium Medium
Control Low dose High dose Control Low dose High dose
dose dose
0 g/kg 3.3 g/kg 9.9 g/kg 0 g/kg 3.3 g9/kg 9.9 g/kg
6.6 g/kg 6.6 g/kg
WBC (10%/uL) 97 +39%104 +22 108 +18 98 +3.1 136 +24 122 +1.7 122 +34 117 3.0
RBC (10°/uL) 83 +04 82 +03 83 +06 81 *0.2 84 +03 83 +03 82 +02 83 0.2
Hemoglobin (g/dL) 165 +0.9 159 +05 162 +08 160 +05 16,3 +09 163 +09 161 0.7 163 0.7
Hematocrit (%) 51.0 £2.1 497 +15 501 +25 498 +15 50.7 +24 508 +£25 503 +21 506 1.9
MCV (fL) 613 £2.7 606 +19 606 +20 616 +1.8 604 +20 611 +14 614 +21 609 +14
MCH (pg) 198 +1.1 194 +06 196 =06 198 0.7 194 +08 196 +0.7 197 06 19.7 0.6
MCHC (g/dL) 323 £0.7 320 +04 324 +04 321 04 321 +05 320 +£0.7 321 +04 323 +04
Platelet (10°/uL) 761 +133 810 £117 759 +272 806 +112 867 £172 789 +63 795 +127 780 +106
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Neutrophil (%)

Lymphocyte (%)

Monocyte (%)

Eosinophil (%)

Basophil (%)

Reticulocyte (%)

Prothrombin

(sec.)

Time

139 *

81.2 +

0.17

3.0

10.2

12.8

83.3

+15 2.7

+0.7 1.0

+0.05 0.20

+0.7 31

+0.3 10.2

+49 129

+5.0 829

+11 31

+03 0.8

+0.08 0.21

+0.7 3.0

+0.3 10.1

+6.6 159

+7.7 795

+13 35

+03 1.0

+0.07 0.16

+04 2.7

+0.2 10.2

154

79.2

4.0

1.3

0.18

2.6

151

+29 146

+3.1 80.3

+10 3.8

+03 11

+0.06 0.21

+04 2.7

+19 15.2

+2.0 136

+21 814

+1.0 3.6

+02 11

+0.10 0.28

+03 3.0

+25 155

13.2

82.6

+15 3.0

+03 1.0

+0.29 0.20

+0.6 2.7

+4.0 13.7

2 Data shown as mean=SD.

n=10

*Significant from control group (p<0.05).
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Table 4.29. Clinical Chemistry evaluation in rat gavaged with Centella asiatica for 28 days.

Test item
! Clinical Chemistry evaluation

Female Male

Control Low dose Medium dose High dose Control Low dose Medium dose High dose

0 g/kg 3.3 g/kg 6.6 g/kg 9.9 g/kg 0 g/kg 3.3 g/kg 6.6 g/kg 9.9 g/kg
AST (U/L) 123.8+43.6 2 117.1£59.0 94.5+17.2  93.3+18.3 91.2+17.3 98.0+16.3  100.6+26.6 98.7+36.4
ALT (U/L) 32.7£19.2 29.0+15.2  26.9+6.7 255+ 55 33.1+5.3 342+ 7.0 342+ 7.0 35.1+14.3
ALP (U/L) 94.6+ 25.1 100.3£23.9 94.2+158 88.3+11.7 153.3+32.4 170.9+34.6 162.3£21.7 165.8+35.7
Total bilirubin

23.6+11.0 345+123  23.0+8.2 26.8+ 7.6 224+ 7.8 21.1+125 16.9+5.6 17.3+8.3
(ng/dL)
Total protein

9+ 0.6 7.2+0.2 7.2+£0.4 7.1+£0.3 6.7+ 0.2 6.6+ 0.3 6.7+ 0.2 6.5+ 0.2

(g/dL)
Albumin (g/dL) 4.4+ 0.4 4.7+0.1 4.6+ 0.2 4.6+ 0.2 4.3+0.1 4.2+0.2 4.3+0.1 4.3+0.1
Globulin (g/dL) 2.5+0.3 25+0.1 2.6£0.3 2.5+0.1 2.4+ 0.1 24+ 0.1 2.5+0.1 2.3+ 0.2*
BUN (mg/dL) 15.9+3.2 148+ 1.6 157+ 1.3 15.2+1.9 12.7+ 0.8 13.2+ 1.3 13.9+ 2.3 142+ 1.6
Creatinine 0.42+ 0.05

0.41+ 0.08 0.44+0.04  0.44+0.04 0.37£0.07 0.39£0.06 0.39£0.07  0.37+0.06

(mg/dL)
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Glucose

125.6+ 28.0
(mg/dL)
Triglyceride

ind 50.7£17.2

(mg/dL)
Cholesterol

76.3+ 9.6
(mg/dL)

Sodium (meqg/L) 147.5£ 5.2
Potassium

6.9+ 0.7
(meg/L)
Calcium

11.5+1.0
(mg/dL)
Chloride

103.2+ 3.1
(meqg/L)
Phosphorus

10.7£ 1.3
(mg/dL)

116.9+ 23.0

452+ 11.2

81.9+ 13.2

148.8+ 0.8

7.0+ 0.4

11.7£ 0.3

103.3+ 1.5

10.5+ 0.4

120.2+ 30.9

53.2+ 24.8

90.2+ 12.7

148.6+ 1.2

6.4+ 0.6

119+ 0.4

102.4+ 1.0

10.1+ 0.6

125.4+ 39.0

55.8+ 24.3

79.5+ 15.0

148.4+ 1.6

6.8+ 0.6

11.9+0.6

102.7+ 1.4

10.6+ 1.3

161.3+£19.2

74.0% 44.0

71.7£9.8

150.0+ 1.8

6.8+ 0.7

11.8+ 0.4

102.1+ 1.0

11.0£ 0.7

174.9+ 37.6

73.3+42.9

69.7+ 14.0

149.8+ 15

6.7+ 0.5

11.7£0.4

101.7+ 1.3

114+ 0.9

177.9+21.7

78.1+24.9

76.7£ 8.2

149.3+ 1.3

6.7+ 0.6

12.0+£0.2

101.1+ 1.7

11.6£ 0.9

164.5+ 22.4

66.6+ 12.6

62.0+ 9.7

150.0+ 0.9

6.7+ 0.7

11.6+ 0.4

102.1+1.1

12.5+ 1.3*

# Data shown as mean+SD. n=10. *Significant from control group (p<0.05).
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Table 4.30. Summary of organ weight/body weight ratio (% of body weight).
Organ relative weight (g/ 100 g b.w.)
Female Male
Organ
Control Low dose Medium dose High dose Control Low dose Medium dose High dose
0 g/kg 3.3 g/kg 6.6 g/kg 9.9 g/kg 0 g/kg 3.3 g/kg 6.6 g/kg 9.9 g/kg
Ovary/Testis 0.039  +0.006% 0.038 + 0.004 0.038 +0.008 0.036 +0.003 0.80 +0.05 0.80 +0.08 0.79 +0.06 0.79 +0.06
Spleen 0.22 +0.03 021 +£0.03 023 003 022 +£0.03 020 +0.02 0.18 +£0.02 0.19 +£0.02 0.18 £0.02
Kidney 0.80 +0.06 081 +0.07 0.75 x0.04 078 +£0.04 083 +0.06 0.84 +0.07 0.81 +£0.08 0.82 +£0.08
+ + + +
Adrenals 0.027 £0.006 0.028 +0.004 0.028 +0.003 0.028 £0.002 0.015 0.015 0.015 0.015
0.002 0.003 0.003 0.002
Liver 3.18 +0.18 330 +0.14 326 *+0.22 336 +0.18 323 +0.18 3.20 +0.21 3.32 +£0.19 325 +£0.21
Heart 039 £0.02 043 +0.02* 0.39 +£0.03 042 +0.03* 039 +0.03 039 +0.03 0.39 +0.02 0.38 +0.04
Brain 0.80 +0.04 079 +£0.04 076 +£0.03 0.77 005 050 +0.03 049 +0.03 047 +0.02 049 +0.04

# Data shown as mean+SD. n=10. *Significant from control group (p<0.05).
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