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Abstract

The aim of this study is to investigate the improvement of moanscin (MS) and
lovastatin (LOV) on insulin resistance and the mechanism of MS and LOV for blood
glucose regulation.

In this study we also provide evidence that advanced glycation end-products
(AGEs) are able to affect insulin sensitivity and glucose tolerance in vivo. AGE also
reduced expression of islet insulin. Together these results suggest that the AGEs
pathway may play an important role in the loss of functional B-cell mass in diabetes, at
least in part through the induction of oxidative stress and the alternation of B-cell
differentiation and survival.

We found that AGE induction significantly resulted in hyperglycemia in BALB/c
mice, but MS and LOV effectively inhibited inflammation and hyperglycemia caused
by AGE. MS and LOV inhibited TNF-a, IL-6, IL-1f expression in pancreases, liver and
kidney. We also found that MS and LOV inhibited p47phox (NADPH subunit)
expression in liver. Results demonstrated that MS and LOV elevated antioxidant
enzyme: superoxide dismutase (SOD), catalase (CAT) and glutathione (GSH) in

pancreases, liver and kidney.

Key words:  monascin, advanced glycation end-products, insulin resistance,

antioxidant enzymes
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B Pk 2 — AR PR R KA S AERIE R KA eI 2 5 AR R o L F
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AEFREHR LR F > EBRMBERRAHADHRENRERT ABREZIER - BT
2000 F 25K bEkm AT A 1.71 /5> 188 £ 7 7T 2030 FEkm Aok E 3.66
& (Wild etal., 2004) - # R T @ SR EL B S e kB sh - @3]k b bt
JE > SIERMBAG T - BBOR % ARG 0 B SLIERIRE AR R A X — B3R B kg
LA®E R GRS IE R A
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1999) - % — P& ¢ E SRR b MR B R T B A B WY A At
(impaired glucose tolerance, IGT) ; % — [ £k : B B Eikdid B @y ikhhe s
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B AEBE Y A AR E S ] o B R AR S o

VR EEEF SR B E SRERTEREFNEET BA KT
BREE ~ B AP & mey R o B RR B E KRR ENHRET > R
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TEBRRREHRY FTHEBRESNIBBREF RELABRERSI RIEBR TR
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(lysine) sk i%Be#s (arginine) RIEFTER > B &k a4 R EH & AGEs - AGEs 4
BRI A B 2-1 FTom o AESRR EE AR Y FE A ESHREN AGEs M
MATRRSEHBEABRHEENREZRR > #lho ¢ B Ikh ¥ 3 KEAL
(atherosclerosis) # & —#&#% fk s B 45 7% - Brownlee 324 %8 E &9 AGEs #L#% jk
R R BB A A EAABATE (Brownlee, 1991) -

AREPN AGEs sy RRAMET X ' —HAMNEL > 7 —ERAINRIERE
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B 5 R T E2 % AGEs 894 & @ L9 100 42 (Koschinsky et al., 1997)- &4 +
% AGEs fX3t:4/8 4o B 2-2 Fio~ - AGEs &3 % REIFEaY 448 oy 484% - AN
AGEs 2 b4t 4 B 2-3 AT o B @ 4ol 6,45 N-caroxymethyllysine (CML) ~

pentosidine ~ pyrraline ~ crossline ~ glyoxal-lysine dimer (GOLD) » methylglyoxal-lysine



Mn+
R —

o, 0" —/™ wo
v (" =89, Cu", Fe*) Y
\
o] H 0 i
CH a’}(ko H c\rH.L o
R J\g ’ 0 y H H \“)L R'\n/L:
o H (o]
(1-dG) (3dG)  Methyiglyoxal ngw . —_—
R = CH,(OH)XCHOH),: R' = CH,(OH)(CHOH),-
1,2-Dicarbonyl compounds
Protein-NH, glycoxidations

Pentosidine, argpyrimidine, CML, etc.

AGEs
Drug Discovery Today



AGE-Protein

Non-Reactive Glycotoxins

CML 1 and 3-DG
Pyrroles Methylglyoxal
Imidazoles

Pyridines

Urine New Tissue AGE




Pantasicing
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Fig. 2-3 Structures of selected advanced glycation end-products (A'GEs)



dimer (MOLD) % » B4 — &Y T RAEAMN A oE L AMEH - B+ CML #
pentosidine & #2744y F 1Lty AGEs > A A B L B L E 4 o @ pyrraline &
JEf ey AGEs-CML # 3 A Z ¥EALiZ 894> m parraline-crossline Fu pentosidine
AR By & AR BB 09 A% 494 - Aminoguanidine & —#& ¥ SAdp ] AGEs AR
Z B4 HRAERMS BB EY T 2 m 884 (C=0) B Am ads (C=N)-
wmdphl AGEs AR > BREMEIRBHHEZENR @ B REBRE ~ FRom %
B % B % (Brownlee et al., 1986; Amore et al., 1997) o

HAF4E  AGEs 28U RomBHOE ~ B ARR 2R AN ABIAE ~ ofs
A F REACEAE » BATH AGEs &9# % £ 2% b 42 8048 Jom O 45 48 B 2 A4 1]
Wt B AWK EA aiBB S > A8&E G 5 MBI - AGEs g 5] A2 69 7% 32 2L
%X $@iB=18:84% (Brownlee, 2001): % — » AGEs &% T sb R g K Gy

MH Bt oSN N E F A REERE - F= > @1 AGEs i 2 e

M

BraaER ST TERERs Tl F - KEadAgKRE - F=>
MEAEHE  REFL@IENTRE AGEs R REZMHE S PR EMEREERALE
B EaNAE

RAGE (receptor for AGE) & AGE®M X222 B BN e RKEGBE TS
B 400 AR A B AT > KB A BRSBTS E R FHERA
RAGE #9434 > 6,3F ™M & mhe (endothelial cells) ~ ¥ 4% &% s g (mononuclear
phagocyte) ~ fn % F 75 AL 4= i (smooth muscle cells) B AFB& £ ik %40 i (hepatic
stallete cells) e RAGE #95F &M ko AGE o0t h e RmmiEtampg £ 8 -

T REE R Bl mfe o) RAGE ZBWH Kk RE & subtype - & AGEs



high -
[glucose] '--»Qrotein ~ A

other cells ated
e.g. retinal pigmen \ 9%
epithelial cells; . ,
Miiller cells) monockily B " /<)
A G

IL-1B; TNFo

ROS cytokines /

R4
(e)
> & &
PARP / vascular
A endothelial cell
DNA
mvwmam W

(Fatehi-Hassanabad et al., 2010)

2-4 38 JE MEAL IR B Mok T R XK

Fig. 2-4 Mechanism for inflammation induction by AGEs
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RAGE # &% €% & T #5310 8123 4 p47phox (NADPH oxidase subunit) &4t
1= Ft+tam i, B AL R /7 i M 7E 4L nuclear factor-kappa B (NF-kB) » NF-«xB /&1b4% € &
B mp N T AR X84 EmAELAF X @ilF » a1 TNF-a &
IL-1B (Guha et al., 2000) Fv dn & 4m B 5 ft 5 F-1 (vascular cell adhesion molecule-1,

VCAM-1) L Rk A424E RAGE A% 8 K& k3 (Wantier et al., 2001) - #Em{E4F %

Al

frapp A e AT 0 B85 A% S T se(Huttuen et al.,1999) - AGEs 25 #7% £ 24

\*

4o & 2-4 Frow o

=~ R BER AR R

W B % (insulin) iRk B @i n ik Z 4 R4 hBEE T Hamss ki
FHERENMARLI— REFREBERLEwE 2-5Ar BREFZIEEMERAA
12 e 4 o ) A S 0% P ) B M 3R B > 3 e B o 4B R 49 o L ) SEBE BS 4 R )
A HEREA R 0 A dASE £ 46 & (lipognesis) R AT#E 4 k. (glycogenesis)
YER > AERTRR AL SRSy e R 7 H R a5 2 e 2 0 L H A (lipolysis) 1

BT 48 5-#% (glycogenolysis) & #pHI4E A -

BB AR RS R B R Sl Rk B S RES BERTTHNAMS
¥ o BB F %% (insulin receptor, IR) Z#flEmeh il ¥ Rz FALE > LH

ALK ~ BEIFRATIRE R B R AT RELAR - R A —HFEHEERS >

EZdmME a-A& (subunit) RWME B-Z Ak B-s A B A BE B % & H U Be
(tyrosine protein kinase) &1 > # B HisEE R W R o BB E s a2 K
MR & FESE > 5w £ B-2 A4 4 A BB 4L (auto-phophorylation) >
R B EME p-IR > HEEEP4% (insulin receptor substrate, IRS) IRS-1 & IRS-2
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J

Glucose ) I / | Insulin/IGF-1
l receptors

______IRS-2 P
e ek PRS2 P
i P RS3P

P RSA__rP

«€—— Akt aPKC m
4R TAVAN

MAP kinase
]

p707k PIP‘I G;SKB 7
N\ y Y Cell growth General gene
N T — Differentiation expression
Glycogen/lipid/protein synthesis
Specific gene expression
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&) B B B% 13 B i 4THRBE ML (phosphorylation) #¢ @f# IRS-1 & IRS-2 &4b > Li4%
BT BRI B FHRM - IRS-1 R—E5FE4 % 180kDa 2 Ko F%&
8 > ©A%A PTB domain » 3 2 sb& & 2|6 1bey IR - i & IRS-1 #Y86AR B AS
B At o #hiEgibey IRS-1 “T¥L3F % B A src homology 2 domain (SH2 domain) #4 %
F&E4 o IRS-1 EARERELRTHRE FMRILY EZREF 2 — (Saltiel and
Kahn, 2001) » IRS-2 % %] insulin-like growth factor 1 (IGF-1) #o 2 .42 4= fig 55 £ %%
Z P73 > IRS AW ey aiEE LB 34 b ¥ insulin receptor #:dk %] insulin > & 4F
receptor _b &4 tyrosine kinase 5B 16 R B &) -

IRS-1 % & #; B /b € 3| #&& phosphatidylinositol 3-kinase (PI3K) #97&4t > 424%
PIP2 v PIP3 #% 4 > 7&4bey PI3K {#31£ % .8 3] 4 PtdIns ## % PtdIns-(3, 4 and
5)-P3 & £ E4L R B A pleckstrin homology domains (PH) &4 8% > 445
W 2 31, B.4% ¥E4F A (Satiel and Kahn, 2001) -

PIP3 & 1% PKB/Akt #i &1t - HehEE Ly B £ & 4 threonine 308 Fv serine
473 - PKB # & BE b2 1% & 1% B A1 42 i )9 89 glucose transporter 4 (GLUT4) #&4x
(translocation) ®|4mfnfE &k @ & H . GLUT4 Ak &AM AN FH H R EE S,
E RAF AN AN 5 By o o IR SR W) B HE R 5 BB b il AR AT R Ao R
5 ddEiE & (Wang et al., 1999) o

AARTHAGMEZNAEZEALNRRRESRFAZILAE 2 2E8HK
WRMEKBEAEAAILEINBERUBEANR > G BETBREL
(glycogenolysis) 7 ¥ B2 L WA ME » BIEBBASEER Y mBE
bR PR HBEE RN HERELZ G (glucose transporter, GLUTS) % 34T i
#E#% (facilitate diffusion) &) X#E 2 mpp WA A - GLUTs #:3E & G %% B A
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&2-1 fakamEnga

Table 2-1 The glucose transporter (GLUT) family of facilitative sugar transporters

Previous

Isoform name Class Main tissue localization

GLUT1 - | Erythrocytes, brain,
ubiquitous

GLUT2 — | Liver, pancreas,
intestine, kidney

GLUT3 - i Brain

GLUT4 - | Heart, muscle, WAT,
BAT, brain

GLUT5S ] Intestine, testes, kidney

GLUT6 GLUT9 1 Brain, spleen,
leucocytes

GLUT7 | n.d.

GLUTS8 GLUT X1 I Testes, brain and other
tissues

GLUT9 GLUTX I Liver, kidney

GLUT10 1 Liver, pancreas

GLUT11+ GLUT10 |l Heart, muscle

GLUT12 GLUTS8 [l Heart, prostate, muscle,
small intestine, WAT

HMIT ] Brain

(Wood and Trayhurn, 2003)
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A GLUT 1-12 R B EA&d4 » N F otk 2-1 Ao o #HBIME ) BB E
B a4 GLUTI £ GLUT2 > @ d A B Aoy F i b7 £ %
39%-65% eqafits > ARBAKSHLE £ B LT RRATAG AR My A=
$8 > Bp Class 1 (GLUT1-4) > Class 2 (GLUT5, 7,9, 11) & ##5#%% & & Class 3
(GLUTS®, 8, 10, 12)B ATshfe i A& # - GLUTI A A#z ) HBEHEa » =
EnmRHEETERREEN LKA T - GLUTS £ % 8 FEMmRAHE
TE A7 By ta e, (Davidson et al., 1992) « GLUT2 & —#& 40 3] 3 ¥ 45 4 1 1B AR89
BAEREREG  EESHEWAT B N RRE P e o LR B et
GLUT2 %A HEHBRXE > REHHBEA@B T > &— 42712 REE > KL
RAE IR B F MK - GLUT4 R BAIC AR EEZAGTREIZVA I BEER S
EZo N AR - SRRPALA ¥ R R R EN RS A T (Rayner et
al., 1994) - GLUT4 Jehk B 23t & A PR e R T E % A & (Garvey
etal, 1987) c R BB B F R MR > GHBAGFLELIBENESA GLUT4 &
vesicle 3 & et E B (exocytosis) #4 GLUT4 ## £ ot & & (Holman et al.,
1990)° M2 H4afin 3t &) HAESEAE R MR B EAMOH K14 @i Ly GLUT4

THEHEER (endocytosis) EH BB @i N ESAT —XB B E R -

W - B % £ (insulin resistance)

B2 RN B/ AR BRI S kBRI IR IE R P
Z R B EFEG N ERMZAE N BAK (Zick etal, 2001) o 43k & 4 EH IR 84
BREBEFAZRET SRHREFHBAREFREZH X ZRARE RS EMER
nFHRAIGFESHEER G AR B R KR -AFHRERY -
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WBHGREREREEE R EARNELRAF - LR AN > NS
% 9 R B 484k € 3% Am adipokine ¥ ¥ & A By B 2 FEA IE 48 d R 3 B AT B RAL A &
48k - Leclercq 4 A 45 adipokine &4 /%% 3% 5& B -0 (tumor necrosis factor-a,
TNF-0) ~ /& %-6 (interleukin-6, IL-6) £1 resistin & i S ATHLZ 4 M & 40
(Leclercq et al., 2007) o fk & F FRILE R &) & AR B K k& @38 R A N anEE T A
Bl 0 T3 B (hypertension) $2%j8k#AE4L (atherosclerosis) A H 4t
% 5% % B (Hanley et al., 2002) ©

TH AR AENESEX— ARTHAEEEIZRBHEHEREES 2
(GLUT2) EAATHE © & ot iBE I35 0 Bk B 3k by 5L AT 4 4L 5 35 5 A8 B 84
B A A 2 AT BR R BR iR 7 84 ) B 6B S AF a8 AL A BT HE A IS 0 BR B R T L
WA P AEE M AAAMAR R R - HRELLEF R TR EFRENELR T
Meshkani % A5 305 2 A fkok B4 B8 NATBR AR B £ 7 PR /1 (insulin clearance)
{& (Meshkani et al., 2009) -

AT 7 Bk & R TR E A A 12 ATIRGRIE ik F &) B MELAR B fE
R #EmamhBERgkbEar  REFETETERE 2 ABEARK - BIRARIL
K JIE B MBS BT AT (non-alcoholic fatty liver, NAFLD) o Gastaldelli % A 45 i #%
REE ZRITREE M AFRABRRESRZ R A 2RSS ABERE  BX)

2B B E prdpd] (Gastaldelli et al., 2001) ©

A-BBEF-4hikz 2 48 B F-2 (nuclear factor-erythroid 2 related factor-2,

Nrf2) 2485 7% 8 B %

>t

S tE g% AGEs £4 > BFF kB RER 7 E XA T o Satk
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& 7&41t NADPH oxidase » 1 2 & 4 /& 4, (reactive oxygen species, ROS) >
ROS 3%/ & AR B AILEE Z 09 mRNA - BT RFEMAR - R EE
FALE AR BTREWLAEK X G mE HMEGRARYEE B @B
bE o LR TRGMEL ROS B min kMR EHN ROS BHT > # ¢

BRI REFGE - SR B RS AR FRILT AR g3 > flo - B R
g~ 8. 8.8 A% (Henriksen, 2006) - 454 Lk » SALR /1 % 3% ibE ks A&
EGHCER A —RERZRT -

Nrf2 4% R F > % H 44 £ antioxidant response element (ARE) R & % #2148
MARREE  22ARFE Tl FRANRBRBEFOE T LK - Wi

B RELRBR - EFARET N2 7 g & B Kelch-like ECH-associated
protein-1 (Keap-1) 48 Z A B #4 F&#2 ~ k7% (Kaspar etal., 2009) » & % 2| b ) %
#% o Nrf2 82 Keap-1 4B 3t 3 A %8 420 AR 48 B e L A AL B2 £ A W & 3 (Itoh et
al., 1999) -

F #7458 & protein kinase C (PKC) ~ phosphoinositide 3-kinase (PI3K) »
extracellular signal-regulated kinase (ERK) % & #% Nrf2 _E#% serine A& threonine
AR EAT R ERAL > #E MATE Nrf2 1 Keap-1 ¢y sk > &M 2 mio N
(Numazawa et al., 2003; Kang et al., 2002; Zipper and Mulcahy, 2002) - Nrf2 % /&4t

o B 2-6 Fow o

AL B A &

&M 4, (reactive oxygen species » ROS) & B &3 (free radical) €& iAW
BoFedilh SRERGEL - EAMBNEARALH T A% SUREEH®

17



Nrf2-Keap1complex

HO1,NQO1, GST, SOD, Nrf2

Proteasomal Degradation

(Negi etal., 2011)

B 2-6 A F-4rhmBz 2 B EF-2 Fb2 4B

Fig. 2-6 Mechanism of Nrf2 activation
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AABHAMEL  HPaEiiathm AL A tEE% (Chen and Yen, 1998) - 4
N ZH AL A& S4B 2-7 Ao o LAALEE R B 4 4 X % ©.4F5 superoxide
dismutase (SOD) ~ glutathione peroxidase (GPx) ~ catalase (CAT) % -

1. A&/ tihikftEs (superoxide dismutase, SOD)

SOD & —# 4 5 8 % (metalloenzymes) » 77> 4 i '/ JLRLER AR 7 > M 7%
WA MBA - 4547 SOD (Zn/Cu-SOD) E & 7F £ tmie’H + > 4 SOD
(Mn-SOD) X £/ ke ds - RAFA A FRRBELHREET A bk g
A Ho02 & O, » f HyO, 7T i 38 GPx %, CAT #% 2 X3 sk R B #1489 H,0 - SOD
AT RIE G BE & -

Ozu‘i‘ 020+2H+ - H202+ 02

2. B ARG S At BE (glutathione peroxidase, GPx)

GPx R AMNIEF ERMRBACE F, LML BT 5 A bo i H S8 6158
¥ & cellular glutathione peroxidase (cGPx) -~ fo % & f /& P &) extracellular
glutathione peroxidase (eGPx) A 47 %a ig B £ 89 phospholipid hydroperoxide
glutathione peroxidase (phGPx)>GPx € 44 h5 4 18 8/t MR B R & & &£ & ¥ -GPx
EAMBENEAREAR H0,» HifF H0, BR R HO - 4 A LE GSH #R
BB AE GSSGo LAFEAR A #5881 RALE /7 ¢4 & 4 -GSH # & GPx &4 % GSSG>
A tm e SR B B AL & & 69 HoOo RS R 38 A4 38R s K & lipid alcohols »
B4 % e HBKB B B % (glutathione reductase ; GR) BB & & GSSG - H#
HyOp #4140 T

2 GSH+H,0, — GSSG + 2 H,O

3
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3. AE#s (Catalase, CAT)

CAT £ 27 A7 BAALAR (peroxisome) @ H T4 B3 HyO, 8 4 HO -
1B A /b B2 g 49 B% % 4w amino acid oxidase #v a- hydroxy-acid oxidase & & K& &)
H,0, ° Fff LA catalase %@ B /L8 # RHHBAL A EFEE R - CAT MARTRIE
M EEE

2 H,0, — 2H,0+ 0O,

4. #BH AR (Glutathione, GSH)

B H R A B TEHL AAE o B HBRAE B A M H R T AR H B
40 ROS fpl4wib i@ A Ld) > L HHEE A - A B F RE ey GSH 42
FEZE -GSH THESR G b AR kv GPx £ EFHREN H0, R L85
{E# ' > LlikdE ROS HAMA e R ALMGE -

HFEFOFSARERBRARRAF LR EEA BHLAIL A ZH AL
B EVYUASMARBERARARR S ZIRACHYE A THEARAILE > £
AL BB RSRIE BT R EA BRILAIM G RATLAALY) E & M iE 2|

AMBREZBY > CRARDLERBRANAANELZRA -

£~
(=) Bz AfeHH

LB B (Monascus) & —# &K BA BB > d/ABR%4 Van Tieghem
W 1884 ik Eie AN BALBWAEAR (Fung)FEHF] (Ascomycota) -

FE B4 (Ascomycetes) ~ $4¥ # B (Eurotiales) ~ 424§ & # (Monascaceae) (Van
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Tieghem, 1884) - x4 A B Y M AR K 2R & B E R & BHRB (septa) -
FEARMAEE —MBRYY AR ETE (ascocarp) RIAE —tmfo 2 o £ FoF#AT
B o
CHAATHEERRCAH LTSRS E2NRR -BE -TXE70E
lotafd AR —BRAA—RBERA EAREHE LA ZELE S
T AR A BILRABAE A XRRE R AEHE PR RaNES
HRER  EIRE c aMLBRANRLEEHAB FRERHM - URMARY
WATE R BT A AL B ALK AETHAZATRAZIRLRAGSHTEE -
WHERRBER L SEF S EAMBERZRHBEY L P H bW ikst

(V- Fa

(=) &HMEEZ-—GRRHED
TN RO ERE P ABBENE ST @ - 1979 F » B RBHRHIR
o8 i monacolin K 2.4% » Fl RS BAE T RZME LT o) —LAETH
WA SR - T ey -
1. BEEBS %A  (monacolins)
Lovastatin BF Z monacolin K » A4 80 4 & 2 FRER BEAL A4 o »F K
% CoaH360s5° % F & 404.55° % & &4 & > 7] %7 methanol ~ ethanol & acetonitrile
B R MIEB FARRIBENK o RRBRPK KA 231 ~ 238 ~ 247 nm  (Budavari et al.,
1989)
1979 % > BARRRIRERHRIIRA LHE M ruber 835 5%+ n ok
R 8K Y BE [B] B2 A A 47 4] %) monacolin K (Endo, 1979) B & T B 14 448 64 &1 5 B sl o
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monacolin K #9444 #1 HMG-CoA (3-hydroxy-3-methylgutaryl coenzyme A) #8141
& HMG-CoA reductase 3% 5 > i M ¥#p#] 3% E % > {& mevalonic acid & /&4 &, °
i Fe] e 3 515 B B2 & A%, 0 E B MK 4 iR 9 B B B2 2 2 X R & 4a i 9 AE B B2 84
42 T M uF €38 ju LDL receptor #9 % 31 i# M 4% 7+ low-density lipoprotein
cholesterol (LDL-C) 2 X3#t > &iE 2| FF4& LDL-C &2 0%  sbdh » BRARAA R
5 4 > monacolin K B MK A2 P4 X R IE&1E A (Lefer, 2002) » 78 A 8 Z 3
%% (Ho and Pan, 2009) - 3t H B FAKIF Rk & F 1R PEHE s B3 X o B o 2%
(Goldberg et al.,1990; Ko et al., 1998 ) -

RNARERBR AR FENHENF T A4S monacolin K 2 4148 » B FE K&
B& Y HEEEE A S 14% 2 3% (Wang and Pan, 2003) ¢ 75 f5 [E 18 35 A5 4k B35 E A
S 3% 5 B 85(Lee et al., 2006a)- 7 44 545 > statin 1 3 4 24 FL3E £ 2 52
AR B o~ PR MBI BB RE R A BREFRIERBE (R

1999) -

2. LMEF

LM FACHAAERBETELAN —AFIETHEMK CRER LB AT
BAEGHAMENEENRARRE T RAURMEARGE R FFHEA
BEBFIBEZNARARECIEHENETHRENED Bt ME TR IR
EARAGRBESEER -

LHEFOUHHEIHLEERAREAANONERA =B b i
(monascorubramine & rubropunctamine)- 4% &, % (monascorubrin & rubropunctatin)
%% &% (monascin - ankaflavin ~ yellow Il & xanthomonascin A) = K#& - 45 &,

oy 4 AR A & b B & RJE 4 A% monascorubrin & rubropunctatin B & # &4 CO % >
23



(@]
monascin

HO

monacolin K (lovastatin, mevastatin)

(Patakova. 2012)
2-8 4T 497%5E% & 4 monascin v lovastatin 2 45 4%

Fig. 2-8 Structure of Monascus-femented products, including monascin and

monacolin K (lovastatin)
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HIABA S BRI R ARBRRIES Rl eE R KEEaEF  mx
&, A% B AT % kw282 (Juzlova et al., 1996; Blanc, 1994) - Monascin $1
lovastatin Z_ 44 ~40 & 2-8 - % &, % monascin & ankaflavin BT EAE S48
4 35 M > monascin B A HuB X 2R (Lee et al, 2006b) » B e dp 4] & J§ 7%
ankaflavin 3 o 3% 255 e o & &) 4 B B iE R AR e BB 23R © B4 > monascin
# ankaflavin #H» 2 R R T @B A %%+ 4F A (Martinkova et al.,
1999) -

Yasukawa % A%53,4% &% monascorubrin ] #p#] 12-o-tetradecanpylphorbol
13-acetate (TPA) A5 %589 & J§ %41t (Yasukawa et al., 1994) - Martinkova % A%
4% & % rubropunctatin - Fv monascorubrin ¥ Bacillus subtilis ’%  Candida
pseudotropicolis % kK B R HIFR » BrZBEeE T EARFIPE AR
(Martinkova et al., 1995) -

AR EAR Monascus purpureus NTU 568 & #k > 4+ $H R Bl A& K AT 8%
A — R A A R VIRZ > PR RE KRBT L BERRESARIESE B

A gew e E4LmE (Leeetal, 2006)

3. AR BEEEOBRYY (y-aminobutyric acid, GABA)

v-B A& T8 (y-aminobutyric acid, GABA) & —# ¥ i@ tb & sl 44 4
% L-glutamate #& glutamate decarboxylase #4TRHL#1E A (decarboxylation) 4% A
10y 4 o GABA IR R B2 gy 8h > BATEE R E B 220 FEE L
At SRR AR 0 MR e TiBAE PR G ARAOE o £ A ME P GABA & GABA,
B GABAR # 4 » 38 o R A1 B RUBk T o943 E 4] RAA T BARKMAPE

B E 0 R AT R E I B RIE LA E b X By B (catecholamine)
25



pemE L RAERBER - BIL - &0 88 E W4T A% B % GABA RE#P
hlAP 1B 8y 0 K AT R 6y EF (Sawynok, 1987) o

Kohama % A45 H 448k 42 GABA @M T BT AR KALRZ K
(Kohama et al., 1987) - GABA /& T ft A 2 E & B ) > IR A 3F £ k& 45 18 GABA
BAEEEE% (Kalueff and Nutt, 2007) A & 458 5 69 2L £ (Meldrum,
1975)

Z AT AR EA B Monascus purpureus NTU 568 3 ¥k 45 B2 P43 4 5 GABA
EEZ AL BRI RS 0E R (spontancously hypertensive rat; SHR) 3&E
ARG mRZ%E (Wuetal, 2009) - Wu 35 H a4 L B4R AR PAET

fe X BN ardh 2 F A #3569 GABA ~ monascin ¥ ankaflavin °

4. #La4ch’E (dimerumic acid)

1999 F - B AZ#H Aniya R o8 B AALRE S > BRI AALIE S o
4 dimerumic acide 4479 %5 38, dimerumic acid B 7FF& o, a-diphenyl-p-picrylhydrazyl
(DPPH) B s A Ry hsid A LM 8 2 4E /7 > 3£ & acetaminophen (AAP) A%
AF 3 3t (hepatic necrosis) &) &) M4 X B F > M anka 4 8 3 W 4 fe 3 v
glutathione-s-transferase (GST) &7& M » R IsIb L & BN 15 T > A AT
M e948 1% (Aniya et al., 2000) -

Dimerumic acid &4t B AL H] A2 — 18 E T4 Afbthit mB R 84t M
A F £/t R A nitroxide radical » #: 2% nitroxide radical & BA&FEL > & —ik $ Y
/LB RIEREAFABALEET ~ 208 8 & K& - alkyl radical ~ alkoxyl radical Fv

peroxyl radical 43 A F iz Bl L A bz s R (Yasukawa et al., 1994) -
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(Z) &H¥BkRZER

BECAFSZARB TR TR RIAR TS ER G5 e ek 3
RRA ~ PR B B B~ HRAL ~ R s o R R B~ SUREE AT A B R ~ [E
ffig ~ Bk BRAE R 0 BAE AL E B OR @ R A AR ST e

B A2 3 R AR A AT A0 0 A 3 R AR o TH B ) B3R B 60 [B) B0 R LA
FHREB R FIRA% 0.5 h P9 dabE IR 23%~29% » MfE | h % B in it BT
B 19%~20% » 12 34 2R A7 B AT RO o 4o B0TEEE A 4 o T s B o T o JB 5 R 22
VB Pk R TR By o 48 B 06 e LR R0 R — R EIAR K S WBAE R T SR E 2 5 T A
M EABLL B AT R e M tB 4y > B B FaER - BB EFEE -

Z AT AR EFI A M. purpureus NTU 568 Ak ~ L 8 R S A3 B2 L E -
NS B2 & M3k 4%\ B 4B B streptozotocin (STZ) 35554 fkm K & (200 mg/kg) @ 4
R BT AR A AR T AR Rt » TR AR IR B ~ —BRH b 85 RIE B B » 4o 4d
LB RAFILAACAE ) 0 AR S0 BA B AR SRR K R a8k 2 ROS » 3 fE4%
5 glutathione disulfide reductase - glutathione reductase & catalase (CAT) %414
e F BB M ae ks STZ X AR a® A el F - & m et S0 AR K UE
R MBLHEBRLEH OB ASIRBREHNERRRCHERE - AR
(Shi and Pan, 2010a; Shi and Pan, 2010b) -

RBETALA AR EEE R CEBIR B EE 2 ABRR o BRI
o)\ B 3 7 A B g 2 & (peroxisome proliferator-activated receptor, PPAR) &4 & #é &
EAbE As B ALEE 3 %8 (phosphatidylinositol 3-kinase, PI3K)/Akt 4 4& o

AR E DUBE R 3 S B F-a (TNF-a; 20 ng/mL) 3% % C2CI12 WU mp & 4
P By FALMEZ AR X 0 #R3T monascin B B FHLIER BB o B B
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&9 4%.3%t & # monascin (MS) B Hia K G M o

R B~ 0 MS 94 p-JNK a97& 13 Bra b PPAR-y #hgdb » R LE 2
PPAR-y 7% ft #uv PI3K/Akt i 48 # &1t > &k % C2CI12 AU A 4= Bl 4k R
2-[N-(7-nitrobenz-2-oxa-1,3-diazol-4-yl) amino]-2-deoxy-D-glucose (2- NBDG) 3%
Au o dbsh o f2 PPAR-y FHE (GW9662) #)F Bx > PR & R > MS 7T Aefk
# PPAR-y 2B B M 50k B F a8 - MS a94F B #2451 B8R > 453 €
PPAR-y &) & #&4uik > PPAR-y #ifiit > R &M B EH it (Lee et al,

2011) »

(w) 4B SR G FRIRZTREMH
LHBEHILAAER - RIS 0 £ STZ FHEBEERRRAT » £AHE N0
B3k~ AR BRRAEE BR/Lem LA GA  WiolnaiZ
71 BNEALR ARG R EFERLEE I v o B b B AALE F & Sl 4
glutathione ~ superoxide dismutase - catalase [&4& ROS > #4 A iy ik & F L8y

& o

A~ BFREARERB &

VIR AR ERT ARSBERG T LER BREIMYES - BEAR
ARREHEE AR ST @B RABH T L RN @R 5 TR T 5
FlAetE > Bl RO ERBTAY — 2 GHER MEREER  TUEHRS
MBS BT RS BASES - R EE -

ARG ERESE 250 0 oM e B2ARBIME R L2 A8 KA
REERBE - HEBITHE Ry TOHETEARFOAENENE  Ad &
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&% monascin ¥ ankaflavin & 7 BHu X i HE e ie £ k& % iR ohasl
SERE IR AR > RGBS & S R - a4 —RKAHYD
lovastatin 4 B F 8 R 2 hak 0 AR B 5K ~ PR~ #BEARK - B EHBRAE
BRITEBEREFRZIBEREE - RERTCETCNEEEMEA REBE LR K
RUERZ T3 > BRI N AILBEZZEH -

b AR X2 A B2 N & E 5 345 42485 @ % monascin v lovastatin
B 4B b4 & 4 (advanced glycation end-products, AGEs) 3% &2 &k & &
X HE - LFR > BEBLLENIEL LR (receptor for AGEs, RAGE) &y
A8 ZLAE P AT 51 AR 64 % 32 A TR U AR RAR R B AT 69 EAR o AFF R A BALB/C
NBAE B BB E M 54 monascin Fv lovastatin ¥ AGEs 3% 5 2 S48 ~ AT
BB LR R B R ek R AE R AGEs #k & 7R R £
Z %% LIBR A2 monascin Fv lovastatin ¥ AGEs 3% 3 3k & £ FAHLSLAEBE B 4= i 3h
ft 2 P B 14 > # £ monascin Fv lovastatin =T B4 i 2 2V B & B e B Ak 3R > 3% e

B B E b X MBI E R R L B o AR E 2-9 AT
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Monascin & Lovastatin

BEMEILKENSE
BREE R
I |
oh M A fu i & AL 3 AE
|
I 2 o A
BT Bk 48 8% -7 BB 48 4% - A BB 28 2k A
— omWHm
e T R ERERT RESERAES
~ 3 fE =R A EE
—{ fe 5 X R EE T ™
o R X RER
HEXY TP RAACEE T AT W%
LEALEE £ o7
it 52 Pk B 3K
| R B FHIRMALE
| AGE :3Eiait £k e | TFE R B E
P

TC~TG 4 =&

B 2-9 R REHE

Fig. 2-9 The framework of the study
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F=F MHEFX

— KB

(=) BB

D-glucose~bovine serum albumin (BSA)~Tris-HCl~dimethyl sulfoxide (DMSO)~

N-acetylcysteine (NAC) ~ fructose & Triton-X 100 B A Sigma /» 3] (Sigma
Co., St. Louis, MO, USA)
NaOH A HCIl g% & Merck /3 (Merck Co., Darmstadat, Germany)

Methanol 84 & Mallinckrodt Baker (Phillipsburg, NJ, USA)

Anti-p47phox antibody A& anti-C/EBPJ antibody #% A Santa Cruz
Biotechnology Inc., (Burlingame, CA, USA)
Anti-insulin antibody 8% B Cell Signaling Technology (Beverly, MA, USA)

Anti-AGE antibody # A& Abcam (Cambridge, MA, USA)

Anti-rabbit antibody (secondary antibody) # A (GeneTex, Inc., San Antonio,
TX, USA)
Lovastatin 8% B £ ZIL2 N ERMARNS] (2@ 24

Bio-Rad % & % & & %% & Bio-Rad Laboratories (Hercules, CA, USA)

10. Monascin ® 2 BE 4 3 )\ 5) 3244t

(=) RB#XH

[S—

o E 3T (Model U-2001, Hitachi Co., Tokyo, Japan)
#.o % (Himac CR-21, Hitachi Co., Tokyo, Japan)
#hoK 2 #% (Milli-Q, Millipore Co., Molsheim, France)

KiztE#Ei% (Model DB, Deng Yng Co., Taipei, Taiwan)
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5. 5|3 X #8444 (ECLIPSE TS100, Nikon Co., Tokyo, Japan)

6. ELISAreader (Thermo Labsystem, Beverly, MA, USA)
7. pHmeter (Model SS-320, Tomy Co., Tokyo, Japan)

8. W/ HE%E (Model SS-320, Tomy Co., Tokyo, Japan)

9. #fuiE% (COOLPIX5200, Nikon Co., Tokyo, Japan)

10. 8% & E % % (Model 690D, ETL testing laboratories Inc., Cortland, NY, USA)
11. 38 # (Model PRO 200, PRO Scientific Inc., Oxford, CT, USA)

12. &FR-F (Model AG204, Mettler-Toledo Co., Greifense, Switzerland)

(=) 4
Monascin e B 08 4 ) 8] 3244t o B ERPr A 2 4R B E 7 DMSO ¥ » 3f ¥4

B EARR 0.1% (V/V)

(w) BREH

Phosphate buffered saline (PBS)

%3 £E (2

NaCl 80.1

KCl 2.0
KH,PO, 2.0
Na,HPO, 11.5

LB A 800 mL #AFE K FHEPH £ 7.2 juk 7 E 1000 mL & 10X

stock o

= TRy

32



(—) BERLR&EY (AGEs) R4
MR FAER Y AGE s & & £ (fructose) #14miE &G (BSA) Fr b AR
2 AGEs> £ ## k2 B &6y BSA (60 mg/mL) Fu st (1.5M) &R 02M
potassium phosphate buffer ( pH 7.4, 4% 0.06% sodium azide) - B 100 uL BSA
7k~ 100 L RAEE KA 100 pL & B@K B LS mlL s > 35 50°C TR
J& 24 )veF (Wanget al., 2011) o
AGE B E Bl & #ix 24 BSA v AGE = # & #] B ELISA reader ;8] & 435

nm K E 2B KEEARE BSA 22 EmE N AGEEE -

(=) HHE®w
1. gyt N
(1) & Bd)th ) & 91 Bk
MEFAANRAFHEE20g @A KR BALBe &4/ MR BAEEARE

BREH T 45 Bk o TRIRE BERT X 0 FRIFHRA KRR L > B
AR Z R T B RIE— REKREEN > BEEF4EE Y G 2 F R TR
HRH LEBABRREZE VA A @A BRT FBEREZG T 2RE
99 £ 1 A 27 8BS ExEMmiR#E L (Animal Protection Law)) o 43 & 85 4% 4 48 ¥
SR 60% B EEFERIN 25°C o SLBREER A 8:00-20:00 2 12 B L RBAEE 0 B
BHA 22 B - #idh (n=5~6) 5 Ak
(a) bovine serum albumin (BSA; 100 mg/kg bw; 4 X i 47 e 41)
(b) advanced glycation end-products (AGEs; 100 mg/kg bw; & X i#4T | REEpEE

&)

(¢) AGE + monascin (MS; 10 mg/kg bw; &/ X 4T T REE 5T
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(d) AGE + lovastatin (LOVA; 10 mg/kg bw; & X #E4T— R IEREIE4T)
(¢) AGE + NAC (NAC; 100 mg/kg bw; & R AT — RALAEES)

#F:E#E > monascin fv lovastatin # & 4% KA KX FE Lee ZEAZAHAR
(Lee et al., 2013) - BSA 44 % control 48 > B % AGE # 1% 42 ¥ 4% A #] BSA >
Pit A% 4% BSA 18 & control kR BSA A& TTAe e st H & - NAC R —HF A 4y
FEACE] > EART RIS RB 4 o NAC # & %% Rana £ A8 % (Rana
et al., 2006) - NAC #)H A1k A & #1t % GSH > M GSH B & & m i M 5 A 24089
HEALEEFPT AT R T F > ABRAREER > WA NAC o9& R FAR L
B & A48 R BRI~ SRR SRS BEARR C BE C EFRAES
B35 RO BAL AR BB ARAE ) 0 Bl BF A A AR RS L E B RIRIL A
REGREE -

(2) v AR E &) ¥ KB (oral glucose tolerance test, OGTT ) A M B & @it % 35
(insulin tolerance test, ITT)

O AR &) B HEAT SRR D A R R 8 B IR E R bEAE 0 B AR
ORRF R ERE HIEAK (2gkgofbw) EiEdik B 306090 82 120 44
d AL o BR B E AR RE R 4L R R b 0 B OURAEE
4t X4 F insulin (0.5 U/kg bw)» #4% R& 30-60~90 2 120 54 dbE 41k
DR 8 W $ AR B R X BURME -

(3) By sk Sk iR

BR 12 1R UIRBRAFEAEERER2 2K A 10 mL 4 EDTA #
B P o AT (800 g, 15 min) o YLK LR i o AR 20C 0 4 B 44
R B~ B B E UL X R o AT T BRRR AT - BRI BB o ATER - MR

BRE AT 4% e B — iz e R 10% formaldehyde Bl & 0 #44 4E 47488k A
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W o RIARZATER - BB R B RR A E A R R MR BNREAT A 80C

7 BB Re@BEERERRAILEESE -

2. A
(1) 839 5k B4

SRIEC 0.5 g BRRE ~ AP R BB A 9 45 (W/V) ZBEEE 4 Bris ik sA a4k 3G
HH B > 4C TR 12,000 xg B0 5 4 REFRAESBIH LR G

7 -80C Tt BRI a B E ~ 125 X i & o

(2) ATH&AEE Bl

B B 4 BT B 48 8k 39 B R AR R L = BR H b B8 (triglyceride, TG) ~ 48 A% Bl &%
(total cholesterol, TC) = # & &4 (Randox, Antrim, UK) #4782 -
1. TG & F ik

mAE S UL BRI AR AR E SR 5 UL Ak o Au N 200 L B XA LIRS
Bh o HEBRIE L0 548 o £ 60 548 WA A ELISA reader ]2 4% 4 &b R A% ob
Wk 500nm XK EAE A RAZRGRUER BRLRE
2. TC @& Fik

S AIEC S UL B3 R AR b R S uL Ak ab 0 Au N 200 pL B KA 3R A
By HEBRRME 10 54 - £ 60 442N F] A ELISA reader ] €A% % fb B AR &b

WKk S00nm 2 BAE > SEZEHKABERELEE -

(3) o iF A LA
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BRE) My oA AR A Z B H ok Bs (triglyceride, TG) ~ 48 % B 8% (total cholesterol,
TC) =% & 2% (Randox, Antrim, UK) #4778 & o
2. diEHR B FAIE

#] B Mouse Insulin ELISA Kit (Mercodia, Uppsala, Sweden) #-#f fo7% k& % >
VA ZE PR By F/ s LR A B B TR AR AR

#| A B2 % %.9% 5 #77% (enzyme-linked immunosorbent assay, ELISA) R] & 7%
BB EIRE 96 FLM E B £ — & insulin $uAd > T #1458y insulin 4R e
#% insulin 44 2 FLH51% > wAHLiB S /bEg (peroxidase) 424 % insulin $L8¢ » &k
1% o\ peroxidase, X EREZ &, °

%% 50 mL conjugate solution stock #1 500 mL buffer ;&4 ° # sz conjugate
solution » 3 #% 40 mL washing concentrate ¥ 800 mL 1% %% KR4 » # ik wash
buffer - B2 25 pL fiFf v E ELISA 96 FLA& F » 32 juA 50 uL conjugate
solution, 7 %E M F RJE 2 /|N8F - & wash buffer e FIF Z— M 44548 > fun 200
uL 3,3°5,5’-tetramethy-benzidine (TMB) 4% peroxidase %% » # %% F R JE 15
min © H& 4 AvA 50 pL stop solution (4 1 M HySO4) #1E RJE » RO 5 4% 0 #] A

ELISA reader /8] & 450 nm ;X kX Rl > L HAZE g b » #ITEE ©

4) e mE R & (Hematoxylin-Eosine # @&,)

# A% (hematoxylin) & &t £ 41 feif ot R % & 74 (cosine) %
EERMER e E R R E 0 DEATRIEM R XA -

B Z N BATBR B A 10% b 48 BRI E T > BT L8 O3y kR
(3-5um/B) - #§ 48kt B E# superfrost coating slide £ » sA 45 C A TBR - B

1R B xylene PR, 3 R BR S5 54E o FEZEKRSF B 100% ~ 95% ~ 90% -
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80% ~ 60% % 7 B2 A% F £ 4 xylene ° % Av hematoxylin solution Zi@+7 K & @ 4
1 54% > A2 3R KM%k © 78 Au eosine solution > B 2K P KL MRREE °
R BRI RER 50% ~ 75% ~ 95% ~ K2 LB SR A Xylene & #) 1 /NBF LU X,
BL7K ° 47 R % #e Canada Balsam-Xylene solution » /v % 3% K #% & 18 THRRE R °

PRIV R R RBRSE R R R -

(5) ZaERART

#1H Bio-Rad Dc protein assay kit (Bio-Rad Laboratories, Inc., Hercules, CA,
USA) #ATHEGEREZRIZE - % 5ul & &8 58 25 ul reagent A & 200 ul
reagent B JR 434 4% > BN EBR T RJIE 10 4% - #| B ELISA reader > 7 /& & 750
nm F o R EERZBAMA o A BSAE AR ERBEREG T REZ RS - WIF

REGHE  BHELRAERN  FEREETRE

(6) % KA F AT
B AR R A BB ATI R BB A E R B RN -80°C I RE -
ELISA kits (eBioscience, San Diego, CA, USA) /&R X 48} 48 fn % & tumor
necrosis factor-a (TNF-a) ~ interleukin-1p (IL-1P) ~ interleukin-6 (IL-6) 4% - /%
4o F © 4% capture antibody LA 1:250 #FE4E % 4 5] coating #> 96 L% + » ACHE
%78 ° [3 B 18]} ELISA plate » A 260 uL wash buffer 7 &=k » #¥ buffer /5]% > %
FLR Au A 200 pL block buffer » % /8 4% & — /8% - 4% buffer f2]% > LA wash buffer
HER o BFLEILAAAN200 L HENEREZAZER S ERFE2NE B
% A wash buffer 78 2=k > &FLIR P Aw AL 1:250 #FE4E % % detection antibody >
=T RJE 1 /N8F4% 2L wash buffer 72 Bk » Ae A avidin-HRP » 7% 8 R JE 30
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48 1% LA wash buffer et R > B AR ERE TMB £ HAF A > 15 4 481% 2L stop
solution # 1k R J& » #] A ELISA reader » 7 450 nm o 570 nm (#2iE) TF Bl H &

FAE o # ’T’F’fﬂ‘ﬁ@éi A mua'ﬁ?t@-.{)i}\ > ﬁ’%—ﬁ-/\’:’:\% °

(7) s F AT ~ B eda4R 047

ALT » sbid s i FodE b s ahF ¢ saBReip <2384 0 AEEE
MWL G IR a2 ER AT R ARG E B SR 0 F AR RIPAEAT
e o WLELET (creatinine) &4 Rty - BALEL 8K A E Y > KAFd B SR -
# blood urea nitrogen (BUN) % albumin [ A& B hfe 2 3642 - RA 4Rk th »

WATEE S > R FE 0 £ A A 4L 8 B # & 4T ALT ~ CRE ~ BUN ~ albumin

o

>E A 0

(8) L AALEE T E A7
1. #peHBK (glutathione, GSH) 42 5 #

B E AR~ AT B A0 BORR 4 @k R 3 AT3X 5% 0 2L glutathione assay kit (Cayman
Chemical Company, Ann Arbor, MI, USA) {88 GSH 4 & ° k4T : #&FLA
P oA 50 pl AR S &R B 2 AZE I BLE R ER N 50 mL B E P Am A 11.25
mL MES buffer, 0.45 mL reconstituted cofactor mixture’ 2.1 mL reconstituted enzyme
mixture, 2.3 mL 1% %3 7K > 0.45 mL reconstituted 5, 5'-dithiobis (2-nitrobenzoic acid)
(DTNB) -~ B4F8 4 4% > FLR e A 150 uL R &% » #] B ELISA reader > # 405 nm
TR S 4R R LR - RIS 30 248 e RAE B4 - IR 25 B ey BdE

HIFREBE  BFHRLREERAN FHEELLZ -
2. #%BEg (catalase, CAT) &R 2
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i E AR~ BT B BB 4 8RR AT 3B 0 LA catalase assay kit (Cayman
Chemical Company) 188 CAT &M o F k4 T @ W &FLRE F A 100 uL assay
buffer > 30 pL methanol Fv 20 pL R 5% 82 &R & 2 AR 5 o & ZE N EFLR F A
20 pL hydrogen peroxide 7 % i T ¥k & R J& 20 548 o 3% F % &-FLFE ¥ Av 30 pl
potassium hydroxide # it & J& 3t H e A 30 uL catalase purpald (chromagen) &-FL
8 Aw A 10 UL catalase potassium periodate # & 3% T 4k & R J& 5 »-4% - #] A ELISA
reader » 7 540 nm F R LR 0 BAFAZR RS 0 RS RAMERN  FHEH
Pl
3. BAALY 1L (superoxide dismutase, SOD) & M8 &

BGE 2 IR~ AT B ok 4735 © XL SOD kit (Cayman Chemical
Company) #ATEMBRIZE o FikdeF @ A EFLR F s 200 pl radical detector &
BIREZAZER o BEMNEFLFE P A 20 ul xanthione oxidase %8 T R JE 20
4% o #) B ELISA reader > 7 450 nm TR H Rkl » W2 R Mg > HFHES

RGN FTEEEME -

9) %7z L b
SFt1 R 48 xylene B ethanol B8R 32 » 33 24 3% HyO, %35 18 A 1LEGE
M B 5% BLRS 4447348 (blocking) 1% 0 WA —# LB (primary antibody)

BRI 12 N eF it 48 dy PBS Fktg 0 AL 4BE (secondary antibody) R EE 1 /)

B > #x 14 H& LA 3’-3-diaminobenzen (DAB) chromogen R & £ 2 &, > & LA
haematoxylin #4748 % > 1 K B AKILIRIL EATH R ©

# A Image-Pro Plus B{& A7 ki » R ARG TiL— KR AEEH (10X
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40 15) BAT A o HEIR R ®FEIARR AR 5 BEREF - AT

VAR EEIG - stAGEEE LA R BEZ L -

(10) Bpefe & R A B4k R JE (real-time PCR)

1% M 1& %5 % StepOne TM Real-time PCR system (Applied Biosystems)e B 5 pL
&y complimentary DNA 4f 8% > &5 A 10 pL Power SYBR® Green PCR
Master Mix (Applied Biosystems) ~ 0.5 pL 20 mM primer (forward and reverse) & 4
uL DEPC-dH,0, 4844k % 20 pLe R FEA& 3% € %: 95 C 15 548 % 1 95C 15
#60°C1 srsEehistt R 40 18 cyclee AHF 518069 A B % A GAPDH %
#% internal control » 3t A AACt k3t H &M@ A B mRNA R R ETAH T E - &
F Z primers (Yessoufou et al., 2010; Zhang et al., 2011; Wu et al., 2006) 4v Table

3—1 ﬁﬁ—/‘\ °

() A¥&ztawFk
FAEERETET=_EH > BEREFUFHME (mean) + ZE 4 £ (standard
deviation, SEM) %5~ » LA SPSS i#47 %3t 4 #F » 3 24 Student’s t-test /885 M £

Rzib# > Up<0.05 FABABEEMNER -
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%k 3-1: BpF R 2R AB4ERE  (real-time PCR) Ff{# B % primers

Table 3-1: Primers used in real-time PCR

Primers | Sense

Antisense

PDX-1 5’-CTACTGCCTTCGGGCCTTAG-3’

5S’>-TTGGAACGCTCAAGTTTGTACC-3”

GLUT2 | 5’-CTGGGTCTGCAATTTTGTCA-3’

5’>-TGTAAACAGGGTGAAGACCA-3’

GAPDH | 5’-ACGACCCCTTCATTGACC-3’

5’-AGACACCAGTAGACTCCACG-3’
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¥mE S£FRHEN%

% — & Monascin & lovastatin ¥ AGE AR EHZ B E

AR IR A 8kALE (IHC) $ &334 AGE BT AR (BEE
MBERIE) &R wE 4-1 7> AGE @/ 8T ask+ AGE 4243
BET MR R4 AGE €3 mAfask F49 AGE 48 (IHC B e &R 2458
&) 91 AGE #fatb#& > MS > LOV Fu NAC 34 7Tk 2V ik AGE 4% > #81
MS > LOV #v NAC #AFhiF#) AGE R#A FHAR - S@rfF ¥ AGE 2
MAREEILERwE 4-2 Arom 0 22 Bty AGE #54EAFB Y AGE B2% 574
#l48 (BSA @) (p <0.05) R BFHEAEES MS» LOV 2 NAC 7T 451 b T Bk +
AGE BE » & E 551 % 50% 57%%237% » £+ MS 82 AGE /atb 4 B8 % %
£ (p<0.05)°NAC #.7%] 3% AGE 448 b F FFARAT IR T AGE B Z 02K ° 27
UEHERMS» LOV #1 NAC EA MK AGE AT B8Rk - BTHE

# AGE FRrER Sttt sNRE AGE A HI4ER -

% —# Monascin v lovastatin ¥ AGE # % B X B EETHNHEEE
—~ERhiE

B AT By 76 5 2 AUbE Jkom 2 TAF & 25 A 4 %) B M X MR AE (impaired glucose
tolerance, IGT)ig — 7T MM E F I EETHEAD - RAMZRLTOEE > AF
FRBEE o BARRNERFERE R 0 L H A IGT BH5£ 10 FRER
B 2 AEAR > BARETE 2 ABARE SRR NBY - FHIRET £
IGT MEETENRET T AR THRRREEHE R ROELE - R EEMER

Fo B e e kiR FE R AR e B X 23R 0 £ IGT &P &
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BSA AGE

AGE + MS AGE + LOV

AGE + NAC

& o @ Pk

RS

AU

B 4-1 Monascin #v lovastatin ¥ AGE 3% % /s B ik AGE R &2 3

D

R AK/N% 200 um

Fig. 4-1 The effect of monascin and lovastatin on hepatic AGE level of male BALB/c
mice with 22 weeks of i.p. injection of advanced glycation end-products

BSA: control group; AGE: advanced glycation end-product induced group; AGE +
MS : AGE induced group and 10 mg MS/kg bw group; AGE + LOV: AGE induced

group and 10 mg LOV/kg bw group; AGE + NAC: AGE induced group and 100 mg

NAC/kg bw group
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30 -

Ll i " i

BSA AGE+MS AGE+LOV AGE+NAC

AGE positive stained area (%)

B 4-2 Monascin fv lovastatin ¥+ AGE 3% % ) @Ak AGE R 3%

Fig. 4-2 The effect of monascin and lovastatin on hepatic AGE of male BALB/c mice

with 22 weeks of i.p. injection of advanced glycation end-products

BSA: control group; AGE: advanced glycation end-product induced group; AGE +
MS : AGE induced group and 10 mg MS/kg bw group; AGE + LOV: AGE induced
group and 10 mg LOV/kg bw group; AGE + NAC: AGE induced group and 100 mg
NAC/kg bw group

#p < 0.05, significantly different from control (BSA) group; *p < 0.05, significantly

different from AGE group
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AT RE 38 1B 3 u ik By F 69 o b KR MR & PR 0 A o He 45 42 AR B RAROK E -
sb¥ IGT AT TE 6 B4 B 4F A TR K3 PR B & oo B X AE MR bE > BP e &
R B & MR o

LB R ELE R B 4-3 From o il (BSA 48) 4atk 0 B4l AGE
FEBEER bR P HEHBEE (p<0.01) FEFEES MS 1 LOV A%
KRR A HABREZSR S FHEENHNA 15% $1 23% > L+ LOV #& MS
PARKEPH BB S BEBREEZE (p<0.05) # MS #HRAA LOV:
fed g% £ R (p<0.01)°NAC A& A A bk ¥ R AMREZHR  THE

2 16% > &ZEARA L EALE A IR mtE 2 R -

—~O R E HiEGTE T B (oral glucose tolerance test, OGTT) Ak B % @l % B
(insulin tolerance test, ITT)

O Bk &) & @2 F B (oral glucose tolerance test, OGTT) & 4 & o ibE 3 & o
fey— Ak o BERAIRA B BB 0 R EY M SEL 2 DN E
REXTHREEEFKE - ZRALHERAER FI RBRBETH RA

NEHEG aiEEETEEE 0 A4 N RAEIRIE D] B RO EEKE S

1-

BHRAEZRE  BR EHEKRRARNEE  THA DR HEAE XK R
Fllr A &R AAERBET -

&4 OGTT # R4l 4-4 pro= > f£ 0-30 %548 » AGE My g E A
BAAA EFF 2 5 0 Bfiirdliia (BSA ) AALLEREE EZR (p<0.001) A b
&k B8R Z 84> MS 48t LOV 48 -NAC %43k AGE %348 tb fn b b A8 28255 >
o #e e Bk BH 0 RAHLEACEI TR R F B BRI - 48 OGTT

B 45 R A B AP R R T & f b 0 b IR By A R0 B B VR B ) R
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- A A a

S N A O

o O o o
| | | J

A O
o O
1 L

Blood glucose (mg/dL)
S S

AGE+MS AGE+LOV AGE+NAC

o

B 4-3 Monascin fv lovastatin ¥ AGE 3% 22 A#E kR N A2 A a2 %

Fig. 4-3 The effect of monascin and lovastatin on the blood glucose level of male

BALB/c mice with 22 weeks of i.p. injection of advanced glycation end-products

BSA: control group; AGE: advanced glycation end-product induced group; AGE+ MS :

AGE induced group and 10 mg MS/kg bw group; AGE+LOV: AGE induced group
and 10 mg LOV/kg bw group; AGE+NAC: AGE induced group and 100 mg NAC/kg
bw group

##p < 0.01, significantly different from control (BSA) group; **p < 0.01, significantly
different from AGE group; *p < 0.05, significantly different from AGE group
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200

150

100 &

Blood glucose (mg/dL)

O T T T 1
0 30 60 90 120

Time (min)

B 4-4 Monascin #= lovastatin ¥ AGE 3% &4 k- & OGIT =3 %

Fig. 4-4 The effect of monascin and lovastatin on oral glucose tolerance test of male

BALB/c mice with 22 weeks of i.p. injection of advanced glycation end-products

BSA : B AGE: 8 AGE+MS: [0 AGE+LOV : 2\ AGE+NAC : @

BSA: control group; AGE: advanced glycation end-product induced group; AGE+ MS:
AGE induced group and 10 mg MS/kg bw group; AGE+LOV: AGE induced group
and 10 mg LOV/kg bw group; AGE+NAC: AGE induced group and 100 mg NAC/kg
bw group

###p < 0.001, significantly different from control (BSA) group; ##p < 0.01,
significantly different from control (BSA) group; ***p < 0.001, significantly different
from AGE group; **p < 0.01, significantly different from AGE group; *p < 0.05,

significantly different from AGE group
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P EBNEREINET DB Tod kR BB agHNHHBEAA F
Tt BEAXFRHNEE - BhARDBBERBEFTEARIBER . (1) &
AMEREMNEMR B E S BHTRLL T E HEE LM GLUT2 #HAZ B
WP it RBEREBLEBAE L T AEBRERELEK Q) &
BABHNREFELMRI BFHEIREE R EMBEHEANS DD 08
AR NEABEREEAMARE Y A BB, -

AR AR B B & @t % M 3X 5 (insulin resistance test, ITT) $F4& MS Fv
LOV # & ERERMZHE - ITT ARBRE FHAMEZIEE - ITT ZHEHE
R UG REE N AHREFURREER FEEHTRE FHK
BRI RBK  BP Ao i RE R BIR B F AT T A0SR - B ITT &
R4oE 4-5 From o BEBEESE 0.5 U/kgbw 2B B 524 0 4 30 54EM > AGE @
B2 AT HEZERRE MS a5 LOV - H MS ahwiEhRAETSZEH
A TFHZEH— HHEE 60 2408 AGE @it E £ 8 (p<0.001) >
f LOV e 90 540t CIRMEEHAE  mE&kER MS - NAC 2
HERBRMS 22 LOV - %E MS #uv LOV ## AGE # & B EMizBHA

BEUEZINK -

Z-aFREFE

B OGTT #v ITT &9 F B4 4340 > AGE A F A& TH B EMHRLZ BN - ##
RiEH RBFEARCEBRRBEFIHRMERT  BULEE S E SR B TSR
M FE PR B EIRE TS o AGE Pk ax 89 & fo it ¥ 3% BE RS By BE (free fatty acid) » 4%

FE B mp N HENAR  EmBERNHEANEEE L
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B 4-5 Monascin #v lovastatin ¥ AGE 3% ¥# ko & ITT 2 2%

Fig. 4-5 The effect of monascin and lovastatin on oral glucose tolerance test of male

BALB/c mice with 22 weeks of i.p. injection of advanced glycation end-products

BSA : B AGE : & AGE+MS: [0 AGE+LOV : A AGENAC : @

BSA: control group; AGE: advanced glycation end-product induced group; AGE+ MS:
AGE induced group and 10 mg MS/kg bw group; AGE+LOV: AGE induced group
and 10 mg LOV/kg bw group; AGE+NAC: AGE induced group and 100 mg NAC/kg
bw group

**p < 0.01, significantly different from AGE group
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(glucose-stimulated insulin secretion, GSIS) » ¥ k& B ta ey #HEER - Ao
RS IR B R AR R F S AEE o (ER B P a6 ) AE SR AR I v > B4R X AR,
B 8 P 4R ey ) AEFE 4G BBk B R ML EY IE

B F kB EERE 4-6 P70 AGE t9@ BBk B 5 &isdla (BSA
W) A EAZHER THRE A S LESE LT ¢844 AGE a2 B & % 5 it -NAC
ik AGE #aAatb b ik P ok B EBE L 16% © &= NAC T 48 dg 7 o g & 5
TR F Sk o A MS #1 LOV RET ks AGE S oimif ¥k &%

REF B THEESHA 36% H# 7%

g » HOMA-IR 35t
Matthews % A$2 #i homeostatic model assessment (HOMA) » 3% K, 4] A 1k
SRENZIRRGEFERBERTIH A E LR GEFRMEL B )it
(Matthews et al., 1985) - HOMA Z A KD TFIBRE  FARNZHRET > B 4a
BEAE L 6% Z B KA B F ik ik R B T 5 AR R ey e HEME o MOLEBRA X P 4

BieL 5 AiE

“\“\*‘3

B A RBORKET » ik & FORE R AT R B4 Aok B &
St EAE TR o AR B ETARL (R T EHMBR B ERE €m0 AT
MR B E RS € ¥ o ATHR B) B AE# d o AKX A HOMA-IR index= insulin (uU/mL)
x glucose (mmol/L)/22.5 o % 1& % 1-2.8 - 3 HOMA-IR #5355 2.8 » 3REA & 4
THREERBRZER -

%% HOMA-IR 4B 4-7 piom > 22 A4y AGE 3% % AGE %4 HOMA-IR 35
$ A 320 4838 2.8 BEM - @ MS Fv LOV &3 HOMA-IR 35 #0852 8%

AGE - 531 % 1.7 #v 2.3 - NAC k¥ 4 HOMA-IR 353 % 2.6 - NAC RIE X
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B 4-6 Monascin #v lovastatin ¥ AGE # 5 22 AL/ Ao Fh EEBE

Fig. 4-6 The effect of monascin and lovastatin on serum insulin of male BALB/c mice

with 22 weeks of i.p. injection of advanced glycation end-products

BSA: control group; AGE: advanced glycation end-product induced group; AGE+ MS:
AGE induced group and 10 mg MS/kg bw group; AGE+LOV: AGE induced group
and 10 mg LOV/kg bw group; AGE+NAC: AGE induced group and 100 mg NAC/kg

bw group
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B 4-7 Monascin #v lovastatin ¥t AGE 3% & #% k% s 2. HOMA-IR index %%
£

Fig. 4-7 The effect of monascin and lovastatin on HOMA-IR index of male BALB/c

mice with 22 weeks of i.p. injection of advanced glycation end-products

BSA: control group, AGE: advanced glycation end-product induced group; AGE+ MS:
AGE induced group and 10 mg MS/kg bw group; AGE+LOV: AGE induced group
and 10 mg LOV/kg bw group; AGE+NAC: AGE induced group and 100 mg NAC/kg

bw group

52



MREAREKR MS 8 LOV o 5 E&ER > &% 22 Fwy AGE FH 54 ] & 4 A

MM B EMILZEN M MS v LOV FlaEREZHE -

% = & Monascin & lovastatin ¥$ 2 L 5B a2 A2 ¥ %
— REFEAETZERA

L mEERwE 4-8 P MERTTUES AGE F 5280k &R &F S
EEE R B BEBIESE (BSA @) BEHRIEaEi) ) #w 22 B AGE
FEHRETREFRRAHMER -

L@ RABIERE e TS R0E 49 FiF 0 22 Ay AGE F 5% 5
TR EFEGE AR BENER A (BSA 4) 0 FEHREES MS #2 LOV T 4 3]
Wi TR EEEGE AR MwE SR B 321% 1 153% o MS T 88 % 3%
BB EEEGEZ AR (p<005) -NAC REMZBEEEATARAELS
¥ AGE %8 > ¥ & % 90%  # A K B 4 R4F 40 > AGE €580 %R & + B
EENERAEEARY P lRNEERGE  KEhFREFZXER  AGE T
EhEBEREREEFOARAMEAA S BN ROREE LI EARE - T

MS #0 LOV #E B P& AR ABEERITZHER -

= ~ PDX-1 (pancreatic duodenal homeobox-1, PDX-1) mRNA % 3},

PRI A 35 5 kB T 0 SAEFE R R AALIER » 4o ¢ differentiation
proliferation ~ apoptosis > & fkk &BF X BRB P B R F P FAREFTH LRI B
St B AR B e B T AE R AR o PDX-1 % B tm o N = R A9 84k B 1 - L% B
ta B N FF % Fu glucose /X 3t ~insulin Z A & B &9 &KX B > &.3F insulin~ glucokinase ~

GLUT2 » M4 38¥E % B 4= fi &Y neogenesis Fu differentiation » & ZF 438 %
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BSA

AGE+MS AGE+LOV

F4 4N .'

AGE+NAC

B 4-8 Monascin fu lovastatin ¥ AGE 3% 22 B#E AR AR S PR & &

Z BB ¥ R A 100 um
Fig. 4-8 The effect of monascin and lovastatin on islet insulin of male BALB/c mice
with 22 weeks of i.p. injection of advanced glycation end-products
BSA: control group; AGE: advanced glycation end-product induced group; AGE +MS :
AGE induced group and 10 mg MS/kg bw group; AGE + LOV: AGE induced group
and 10 mg LOV/kg bw group; AGE + NAC: AGE induced group and 100 mg

NAC/kg bw group
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B 4-9 Monascin #v lovastatin ¥ AGE 3% 22 BA#hkm B ERE EFLRE

2HE

a

Fig. 4-9 The effect of monascin and lovastatin on islet functions in vivo.
immnohistochemical analysis of pancreatic islets of male BALB/c mice

with 22 weeks of i.p. injection of advanced glycation end-products

BSA: control group; AGE: advanced glycation end-product induced group; AGE+ MS:
AGE induced group and 10 mg MS/kg bw group; AGE+LOV: AGE induced group
and 10 mg LOV/kg bw group; AGE+NAC: AGE induced group and 100 mg NAC/kg

bw group
*p < 0.05, significantly different from AGE group;
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apoptosis * & 1E B e s~ EIFHRER T RERGE F o HARIEE PDX-1 &
DNA binding &Mk D 8 > #§154F B afn ey shre B4 > F B3R M 5 a4E  Olson
SAELEAICR) RBFE PDX-1 43 BmE TR F LR MBERE &
£ B &3, (Olson et al., 1993; 1995)

RHFF%F] A real-time PCR {58 441 PDX-1 m RNA %3, it 1A GAPDH 4f %
M %o %% PDX-1 mRNA % £40 8 4-10 5757 'AGE %4 mRNA %33Rk & BSA
MEERK > Th AGE RA BEHFE PDX-1 &) mRNA R 8 mMALZBY
% PDX-1 BAY£H > A PDX-1 S FTHARLGAOZIES  Kmiphk e &
B4k - MS 2 LOV # PDX-1 mRNA & B A2 R 84 E55 25 81%
Fv 67% - NAC R ¥ 412 PDX-1 mRNA 3% AGE fatatb b F A 224 % 1A%
2 23% o MS $2 LOV & 3 4842 5+ PDX-1 mRNA 2 3 £ 477 NAC £ 4 -

Shu % Ai@i# INS-1 wjs (KA EFTB@K) TRET AGE R %
PDX-1 &) mRNA (3R % » mAMEIK PDX-1 Ba 8 2B K B @ishic 24

(Shu et al., 2011) -

= ~» CCAAT enhancer binding protein  (C/EBPp) % %k 3,

i C/EBPR 2B BRI & Rtafaey ER stress > 3 B 1 4B /N R
B B+ A B A2 (Matsuda et al., 2010, Meir et al., 2010)- B » C/EBPB
EAb AR INS-1 B sERs &4 ER stress ## % — (Oh et al., 2013) -
C/EBPB & PDX-1 2R AMX T2 WA > ¥ PDX-1 KB A AL
)Eﬁ °

AR %k e8RS (IHC) ¥ &374& C/EBPP AT T RARZE (B &
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PDX-1 mRNA expression ratio
o N

B 4-10 Monascin % lovastatin ¥ AGE 3% 3% 22 B # &%/ 8 PDX-1 mRNA

RREBE
Fig. 4-10 The effect of monascin and lovastatin on the PDX-1 mRNA level of male
BALB/c mice with 22 weeks of i.p. injection of advanced glycation

end-products

BSA: control group; AGE: advanced glycation end-product induced group; AGE+ MS:
AGE induced group and 10 mg MS/kg bw group; AGE+LOV: AGE induced group
and 10 mg LOV/kg bw group; AGE+NAC: AGE induced group and 100 mg NAC/kg

bw group
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BSA AGE

AGE+MS AGE+LOV

AGE+NAC

B 4-11 Monascin #v lovastatin ¥ AGE 3% % 22 F#% % s R AT Bk C/EBPB %

R

a

Fig. 4-11 The effect of monascin and lovastatin on hepatic C/EBPJ of male BALB/c

mice with 22 weeks of i.p. injection of advanced glycation end-products
BSA: control group; AGE: advanced glycation end-product induced group; AGE +MS :

AGE induced group and 10 mg MS/kg bw group; AGE + LOV: AGE induced group
and 10 mg LOV/kg bw group; AGE + NAC: AGE induced group and 100 mg
NAC/kg bw group
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Fig. 4-12 The effect of monascin and lovastatin on hepatic C/EBP of male BALB/c

mice with 22 weeks of i.p. injection of advanced glycation end-products

BSA: control group; AGE: advanced glycation end-product induced group; AGE+ MS:
AGE induced group and 10 mg MS/kg bw group; AGE+LOV: AGE induced group
and 10 mg LOV/kg bw group; AGE+NAC: AGE induced group and 100 mg NAC/kg

bw group

#p < 0.05, significantly different from control (BSA) group; *p < 0.05, significantly
different from AGE group
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EMmBERIE) & R4oB 4-11 Fiw > AGE 4/ RAFRE @4k + C/EBPB &if3
WS BT aiEkET 0 AFagk ¥ C/EBPBBAFAE % - AGE 4 C/EBPB & i
2R BFELERIFHBE - 81 AGE atatb - MS Fo LOV @ kERE
A3 R ERD, KA MS Fv LOV $HATR T a9 C/EBPB &R ILA #p ik
R {2 LOV % R%&HF MS RiF4F

£ BFEE T C/EBPP RIi2E B/ RWE 4-12 pior > 22 By AGE 3%
5 AFRR P C/EBPP #a % Zxhdx#14a (BSA #4) (p < 0.05) » BEfEE 4 MS
LOV T 5l b AFi ¥ C/EBPB 2RI & » MIKE 5% % 50% $#1 57% > B MS
TEE% %> C/EBPP 2 %3, (p<0.05) - NAC #423% AGE #4148tk C/EBPB (3. %

T 12% > 2R AR K MS F2 LOV o

W FREHEBREER G (glucose transporter 2; GLUT2) mRNA % % 3},
ThRPTEHEAEEELT O BBANE_AMHHBEEEESG (glucose
transporter 2; GLUT2) &4 & B 4EHEAZD] P @M NITERER o £ ARk
FEHE P @ity hie €& > B GLUT2 #v glucokinase &9 % 3L T4 » KT
AR BER > R THZ A 4 - GLUT2 #o glucokinase 5] B4 mx T AR
Bémpth B BABRR A 4 o GLUT2 RBRD > &) A ILEAND] B ooy 5
e o ML GSIS /FA » MY TR EE LM E -
AHF 7 LA real-time PCR {8 8] B & 7 GLUT2 mRNA % 3R, > 3t XA GAPDH 4%
A% o %4 GLUT2 mRNA & R4 B 4-13 #io® > 22 Ay AGE 3% S4B AP
AGE a2 3w iE4i4a (BSA 4) (p < 0.001) » FEFM L4 MS #2 LOV T4

B3R, GLUT2 mRNA £#3R & A F 554 31% 2 88% (p<0.001) -
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RREDE
Fig. 4-13 The effect of monascin and lovastatin on GLUT2 mRNA expression ratio of
male BALB/c mice with 22 weeks of i.p. injection of advanced glycation

end-products

BSA: control group; AGE: advanced glycation end-product induced group; AGE+ MS:
AGE induced group and 10 mg MS/kg bw group; AGE+LOV: AGE induced group
and 10 mg LOV/kg bw group; AGE+NAC: AGE induced group and 100 mg NAC/kg

bw group

###P < 0.001 - significantly different from control (BSA) group; ***p < 0.001,

significantly different from AGE group
**P < 0.01, significantly different from AGE group
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NAC % GLUT2 mRNA &R 825 85% - 42U L& £ > MS Fu LOV 2 %M
5 B wmppshieey R B TR A% @RI PDX-1 o GLUT2 mRNA g4 2B % -

B AT L&A REETH GLUT2 REF a0 RAMEAMEMAKE » M B 7 8ek1E K
RHIFL o BRI GLUT2 mRNA A% F 5+ i GLUT2 &9k G4 8 R & >
F A GLUT2 4k 0 R A 37 £ 388 a5 HénFesAg &R a8 6 R e:Ae -

B E B EE (Weir, 1993) -

# w# Monascin & lovastatin 3 AGE #EBRE N NREEEHETE
—~ f sy

F2ABEREREF T BERHFTARFFTERXIHAF LEARENE

RFATRLHETRMAS 2ABLRRYEZAKRE £ - ik d TC ~ TG 4 53
SR AERBEEFRNEZRE - A RET TG &7%1t PKC Fegx

mitogen-activated protein kinase family ¥ c-jun N-terminal kinase (JNK) F£f /&1t »
f JNK ¥T #% proinflammatory %o tumor necrosis factor o (TNF-a)i&4b » & H 3K
B & FTEILE A o

B AR R AR SR B R AL = AR AR AR R SE AR B R AR — B
FE A E A MR B E R RS E R R R B SRS o KRR S
MRSl BN T RERRE B @i  LRHEE —ABERE EH RS
B tafin kK miklh B Rhfe B LIBRBESRE F A TR -

AGE #E#am R &anFt TG & R4uwE 4-14 #a7w > &8 22 B
AGE %44 > NREwF ¥ TG WA LA > Bdiirdlaa (BSA) satbiEs| A

%22 (p<0.05) - BEAEES MS #2 LOV s # £ 5K H AGE FE iz 5
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Fig 4-14 The effect of monascin and lovastatin on the serum total cholesterol and
triglyceride level of male BALB/c mice with 22 weeks of i.p. injection of
advanced glycation end-products

BSA: control group, AGE: advanced glycation end-product induced group; AGE+ MS:

AGE induced group and 10 mg MS/kg bw group; AGE+LOV: AGE induced group

and 10 mg LOV/kg bw group; AGE+NAC: AGE induced group and 100 mg NAC/kg

bw group

##p < 0.001, significantly different from control (BSA) group; #p < 0.05,

significantly from control (BSA) group; **p < 0.01, *p < 0.05, significantly different

from AGE group
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B 4-15 Monascin & lovastatin ¥} AGE 3% 3 22 B # k% BT (A) =&+
WwEs R (B) “EEEERE R E
Fig. 4-15 The effect of monascin and lovastatin on the liver TC ~ TG level of male

BALB/c mice with 22 weeks of i.p. injection of advanced glycation
end-products
BSA: control group; AGE: advanced glycation end-product induced group; AGE+ MS:
AGE induced group and 10 mg MS/kg bw group; AGE+LOV: AGE induced group

and 10 mg LOV/kg bw group; AGE+NAC: AGE induced group and 100 mg NAC/kg
bw group
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o RS TG FHENH A 21% F023% B HBEE £ E(p<0.05p<0.01)-
NAC @ TG THH2 35% - RHEALTRER > MS 8 LOV B RAFHFA
AGE #H &Mz hir+ TG 224 E -

L E Y TC & R74E 4-14-22 Bey AGE i aF+ TC BES
iEdlsa (BSA 42) (p<0.001) MS EabmiEd TC EBEKRY  FHEEH % -
NAC fa ik # TC FHEE % 6% b4 REGT » AGE %% 22 B |
R+ TC~TG aEHAMRI > MS THMAALF T2 TG TC 28 > #
Wik F ¥ TC hk F4e TG BE% -

= RS

g

by

R AR BAERUMMI EZRALERE - LAY TG RAEWE 4-15
i 0 22 Bl#) AGE 3% S4B ARG Y TG &7 4=#4 (BSA 4) (p < 0.01) > [ 8%
B MS g1 LOV RIBITHEABR T TG A LI Z@lfikF TCIRELE R

4-15 w4238 22 B AGE %% > &4 TC 42 £ 2 R9AHE o

% 7 # Monascin & lovastatin ¥t AGE &8 ki B E R @Rtz o8
— ~ BRRBRE X E (TNF-o ~ IL-1B ~ IL-6)

B B Bt 9 R S BB T s 09 AR K B sk (TNF-a ~ IL-1P ~ IL-6)
HEFTBMREFMEIL - INF-o & —F5F 24 20kDa ) FEE G  # % TNF-a
FoE Sk~ R B ARG MGERZIEFAA  EELREBEBITAKT
TNF-o 6§ %R &3 ho - AAAFE RN R TNF-o 28 ZLR k% > TR
NERHR R FAHR ML & P SBEAS  ER 0 2B o A A R A4S TR P B

% &) TNF-o @3N £ E A S 0 M K2 69 TNF-a R] & #4% i5 17 88
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B 4-16 Monascin #u lovastatin ¥ AGE 35 22 B ¥ )s BEBE R 2 % e

Bk EBE

Fig. 4-16 The effect of monascin and lovastatin on pancreas (A) TNF-q, (B) IL-6 and
(C) IL-1B of male BALB/c mice with 22 weeks of i.p. injection of

advanced glycation end-products

BSA: control group; AGE: advanced glycation end-product induced group; AGE+ MS:
AGE induced group and 10 mg MS/kg bw group; AGE+LOV: AGE induced group
and 10 mg LOV/kg bw group; AGE+NAC: AGE induced group and 100 mg NAC/kg

bw group

##p < 0.01, significantly different from control (BSA) group; **p < 0.01, significantly
different from AGE group; *p < 0.05, significantly different from AGE group
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b o &Mty TNF-o 330 & 3% AT HR 09 18 E s & & (VLDL) & i % > TNF-o #u
¥ hntyy VLDL &A% A5 By 4a 8 oy Bs & & B ARER A 4] 2 2R > R A W) da L Y i
WEEF AR R R P ERS BB oE STRALEIRRE AR D
Bs EALZRE -

A R EH R AG H TNF-a 4] IRS-1 698 Bz L s B M is R B L2
A4 BH IL-6 JRE Rk & R G2 Ak E48 B X B4 o AR K B N RE B e
Bk IL-6 3 B IRS = & @ 3L > E&PFEIE suppressor of cytokine
signaling 3 (SOCS3) & sy AT B& F MR B % 3R S AR YR REAS L FE » EL3Y Jw g B 4o L 19
TG R MR R iR P8 % HaEAs I BL - 3t B IL-6 ¥ A5 Wy fm s 5 ik
adiponectin AP HI/E A EATR B ZAILE wE E - IL-1p ¥ p ek b %
LA R -

B4 ? TNF-o~IL-6 ~ IL-1B & R 4o 4-16 Fiw 22 Ay AGE # %
Mg P TNF-o ~ IL-6 ~ IL-1B IR EBR# 72 %48 (BSA &) (p <0.01) » BB
i MS # LOV RIZZ @3 ¥ A mIBITHE X min k28R - & REBxr > MS
Fo LOV TR M T IL-6 JEE (p<0.01): FHRE 55 % 80% Fo 82%
NAC #} 1L-6 Fm2 %& 4 58% i@+ MS #u LOV # TNF-o FhE 554
35% #Fv 54% o NAC #f TNF-o FH % 2% 31% - MS fo LOV # IL-1B 2 # K%
SRl A 47% F9 52% > B LOV w3k AGE @atb R BAE £ % (p<0.05)° NAC
HIL-1B AR % 2 39% -

EAULEER > MS fu LOV HARE A8 ¥ I8 X e F 2 F TR R
IL-6 #u IL-1B #ifk > 4K TNF-a 28R R4 IL-16 Fu IL-1p 2 FH4R#A
;«g. o
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B 4-17 Monascin #v lovastatin ¥t AGE 353 22 B # ks ) RATBAT 2 £ ta e
HEBE
Fig. 4-17 The effect of monascin and lovastatin on liver (A) TNF-a > (B) IL-6 and (C)

IL-1B of male BALB/c mice with 22 weeks of i.p. injection of advanced

glycation end-products
BSA: control group; AGE: advanced glycation end-product induced group; AGE+ MS:
AGE induced group and 10 mg MS/kg bw group; AGE+LOV: AGE induced group
and 10 mg LOV/kg bw group; AGE+NAC: AGE induced group and 100 mg NAC/kg

bw group

*p < 0.05, significantly different from AGE group
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B 4-18 Monascin #v lovastatin ¥ AGE 3% £ 22 B ## ks /s BB BT 25 X e i i &
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Fig. 4-18 The effect of monascin and lovastatin on kidney (A) TNF-aand (B) IL-1p of
male BALB/c mice with 22 weeks of i.p. injection of advanced glycation

end-products

BSA: control group; AGE: advanced glycation end-product induced group; AGE+ MS:
AGE induced group and 10 mg MS/kg bw group; AGE+LOV: AGE induced group
and 10 mg LOV/kg bw group; AGE+NAC: AGE induced group and 100 mg NAC/kg
bw group

*p < 0.05, significantly different from AGE group
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=~ B4R X ta k% (TNF-a ~ IL-1p ~ IL-6)

£ BT R 4 A X e R 4 R4 B 4-17 Fiom > 22 Aoy AGE 3% 518
AP 42k ¥ TNF-o0 IL-1B°IL-6 JE B Z 7 4eHl4 (BSA @) FlesA MS £ LOV
RIZZ W@H) T R AR IR R mia s F R - &R 0 MS
LOV #1 NAC 34 7 38 /) AT Bk 48 8%  TNF-0.4- 8 2 551 % 5 %) 4 34%35% #u28%
HMS 43k AGE @ttt A 8% £ R (p<0.05) - AFiaL&+ MS > LOV 2 NAC
H IL-6 thFRE 53 A 26% 1 34% F1 20% - MS » LOV #v NAC # IL-1p &
FRESH B 37% 0 42% Fo 15% o

HAEUEER > MS fu LOV HATRR A& 124 X mi & 2 F Rk
TNF-o #uo IL-1B #f& » # [L-6 ZFPBRa R R4 TNF-o fo IL-1B #A% -
= FRRE XwmisF (INF-o ~ IL-1p)

A AT 0 AGE 28 T M Ik % Bom e i@ 42 > AGE & 3 & BB X
EXtmfpgihAaRRAF > ML EHAERBELIRTROEZREA -

&4 BB P TNF-o -~ IL-1B 4 F 4o 4-18 7o~ 0 22 FAwy AGE FHH 3%
B 4B P AR K IR R R S iR 48 (BSA 4)0 B BF MS» LOV fo NAC 2
47 5 Y Bikask P TNF-a fo IL-1p 2% - s 4 R 87 » MS > LOV $1
NAC 3TV Fagk+ TNF-o 28 FREHHH 34% > 33% Fv35% -
fHips] IL-1p A AR 55 B 44% 63% #031% B LOV ¥ AGE 4
MILFBEEERE (p <005 AU LR - MS fu LOV #3045 5 B s &
IL-1B # R #& TNF-0 &4 > B LOV # IL-1p X #F MRy MS A& -

SH A LR MS Fuv LOV # AGE 3% E 3 50 Bh Bk ~ AT B Fo BB A 4 24T
B R R A BRI FERER > Bor MS fv LOV B A #4769 7k4 AGE
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BSA AGE

AGE+MS AGE+LOV

AGE+NAC

B 4-19 Monascin #Fv lovastatin #f AGE 3% & 22 B #% % /s R AFE& p47phox % 3,89

BE

a

Fig.4-19 The effect of monascin and lovastatin on hepatic p47phox of male BALB/c
mice with 22 weeks of i.p. injection of advanced glycation end-products

BSA: control group; AGE: advanced glycation end-product induced group; AGE+ MS:

AGE induced group and 10 mg MS/kg bw group; AGE+LOV: AGE induced group

and 10 mg LOV/kg bw group; AGE+NAC: AGE induced group and 100 mg NAC/kg

bw group
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Fral AL ey i X R EZ A /10 57T He & MS Fv LOV jR#Ehs & ML L2 B R -
# 75 # Monascin #v lovastatin ¥ AGE & RE/CBRHAZEZE
— ~ BFB& p47phox (NADPH oxidase subunit) % % 3,

AGE ¢ RAZILREANZNHMZ KB 5 F P @i L BR AR EH
ZHRETHEAERANAMOEARZRR BB R LS E BT R BRI 8
X EROR 0 1288 s o B 2B E > NADPH oxidase (NOX) 4,441 T 2 {Ei@42
(Morgan et al., 2007, Nakayama et al., 2005) - % RAGE #%& &4t > € ¥ %%
p47phox (NADPH oxidase subunit) ## 4 % 4a o f b /iy B % 7% M 342 4 NF-kappa
B (NFxB) #4H Fhap i@ migEilt SREXRFREAL
3t A #4825 % (Guha et al., 2000) -

L WATER IHC e RwE 4-19 o~ B &2 M A ERE &RET AGE
to RATBR 48k ¥ p4Tphox & 338  Bon AGE 3% ST a8k ¥ 8B N &
A PABAN % - AGE 4 p4Tphox k¥ ZRGH > HHERZ45BE - 81 AGE @
FE > MS fo LOV @&k ERERE > HHELERBRD, &8 MS fo LOV %
FT B F 89 pA7phox R ILA MIBZ 2R o

%41 pdTphox &M @K EILE R B 4-20 Fr% > 22 By AGE # 3
fEATRR 8 F pdTphox B G H AR EME S EH @ (BSA 4) (p <0.05)> /i A
MS » LOV #1 NAC R4~ £#4] p47phox 2 EZBE %3 (p < 0.01, p <
0.05) » FEAKRE > B B 90% » T7% Fv 89% -

AAT A B &R MS T Hp S ATER P p4Tphox X &G H &H B LOV g
FIHRARE MS- Frr %4t - pdTphox KB H KL EW iy € 5/42 NF-«B
FAELERTH—AIMEEE > e BB GE  E— S THEX - &
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B 4-20 Monascin #v lovastatin ¥ AGE 3% &% & 7% /s B AT p47phox & & & & 3,
BE
Fig.4-20 The effect of monascin and lovastatin on hepatic p47phox positive stained

area of male BALB/c mice with 22 weeks of i.p. injection of advanced

glycation end-products

BSA: control group; AGE: advanced glycation end-product induced group; AGE+ MS:
AGE induced group and 10 mg MS/kg bw group; AGE+LOV: AGE induced group
and 10 mg LOV/kg bw group; AGE+NAC: AGE induced group and 100 mg NAC/kg

bw group

#p < 0.05, significantly different from control (BSA) group; **p < 0.01, significantly
different from AGE group; *p < 0.05, significantly different from AGE group
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B 4-21 Monascin #v lovastatin ¥ AGE % & 22 & #& ks 8RB 8 LB &
(A) SOD ~ (B) CAT and (C) GSH 7# M 3%
Fig. 4-21 The effect of monaascin and lovastatin on (A) SOD -~ (B) CAT and (C) GSH

of male BALB/c mice with 22 weeks of i.p. injection of advanced glycation

end-products

BSA: control group; AGE: advanced glycation end-product induced group; AGE+ MS:
AGE induced group and 10 mg MS/kg bw group; AGE+LOV: AGE induced group
and 10 mg LOV/kg bw group; AGE+NAC: AGE induced group and 100 mg NAC/kg
bw group

#p < 0.05, significantly different from control (BSA) group; **p < 0.01, significantly
different from AGE group
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R TR e E MS fosc s —RAR%HH LOV T d2Aix pdTphox KA H KH
#adp | AL X RE - EREFRE XA EROREFRARS
A EZ AR
FALR A & tymia G ERMBEA R RO ERZR £ > AR EFEIF B

4m i o sE 5t (Ceriello, 2003; Evans et al., 2002; Robertson, 2009; Son, 2007) °

AGE & & % i fALEE £ 5 o4 8tk lbLBg X A K M BRI A LB 2 F
LT et m AN s TFEBMABRTABAZI R - 2AMBENFALER
FACEE F 7T AR E AR % 2 BACR 1 6 25 R4 T DR B8 6B Bl R JE AR o RBIF R0 A 4

BRI~ AP A B R Pl a LB 2 & R 33 fE MS v LOV 23 8 4LsE )

1~ BRBRAILEE K

B tap B &% F 2 SODI-2 > GPxl s A& CAT = %3, 24 1& (Lenzen et
al.,1996; Tiedge et al., 1997; Tonooka et al., 2007) &K 5 % | 8/LB 15 E - i BBk
EAEXEBACER NG ERZARBEE A £BIH (Modak et al., 2009) -

BRI T 2 BB E R R4 B 4-21 Aiom 0 22 ey AGE 3% 54k
HLa Bk SOD &1t ~ GSH & Ef&p4EH4a (BSA &) £ ¥ GSH 4 &3k
#l48 (BSA #41) LA EEEZE (p < 0.05) - & F% 7~ MS LOV # NAC
RI@MTIRH AGE FEoymmas ¥ SOD Fi  BAZ,HE 13% -
97% #v23% » B LOV #4841 AGE #4tatbHF#E £ E (p < 0.01) - LOV T4+
AGE # 5 mpasi+ GSH 42 &4 FH 8% @ MS A REAHFRFA
GSH z ik - NAC AR ABE T4 E = F A 7% - NAC & » intracellular

thiol antioxidants ] LA3% i@ 38 futa e 9 GSH 84 7E K » #p %] NF«xB /MR iEB 5
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H & free readical iR HLAALBIRE S - B A& R B~ MS TTHRHA CAT EH >
RAZSL 1% {2kt CAT FHIERABEEERE > Tat AGE EARAE A 8474
CAT &M m A ddp#] GPx FHE R AR N G E -6 R EERLOV 7T
R T SOD FMH fv GSH 4 & M MS TiH SOD #u CAT ZiEH {2

BRAR B LOV -

2. FEBILALBE k&R

Z TR BB B o R B 4-22 Aiow 0 22 A8y AGE 35 S5 TRk
F SOD > CAT » GSH %3 & % iE4l4 (BSA @) MS > LOV # NAC &
505 45 B4R FHAFBR ¥ SOD > CAT > GSH 2 %3, % - MS > LOV 1 NAC #»
AFi& + SOD 7EMA RHEARARR  BIZ 55 A 13% > 97% F022% B LOV
@3k AGE @mAAtbFHZ £ E (p < 0.05) - MS » LOV #AFHB + CAT 2 EMd
BRIz 2 LOV R BRE MS» 82AZ 554 124% #025%> B MS
BBEE£E (p <0.05) - NAC (fLafeE)mEa CAT FHRAZRAH 162% >
AGE #fatb & B HBEE L E (p<0.05-MS:> LOV #2 NAC ¥ T4+ AGE 3%
EH e GSH 48 BAEZNAAE 63% 57% F927% -

BHAEUEHER MS o LOV ¥ TRERA AGE FEHMATRA®R FHEA
IbBE£2 %3 - MS ¥ CAT B GSH 2 &R A RFZ AR > @ LOV

SOD A& GSH A 84F 2 &RAAEA °
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4-22 Monascin #v lovastatin ¥t AGE 3% 22 B # ok s B AT I 8 e &
ENBE
Fig. 4-22 The effect of monascin and lovastatin on liver (A) SOD ~ (B) CAT and (C)

GSH of male BALB/c mice with 22 weeks of i.p. injection of advanced

glycation end-products

BSA: control group; AGE: advanced glycation end-product induced group; AGE+ MS:
AGE induced group and 10 mg MS/kg bw group; AGE+LOV: AGE induced group
and 10 mg LOV/kg bw group; AGE+NAC: AGE induced group and 100 mg NAC/kg
bw group

*p < 0.05, significantly different from AGE group
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3. FRILAcBRAA
AWM ERILAALEEE RAE R R 4-23 a0 22 By AGE 3% 4 B

¥ SOD'CAT>GSH & 3. & ® " #E4l4e BSAa) BR AEE£E (p<0.05) -
31 2 159% > 94% Ha

MS> LOV #uv NAC 3T A TR+ SOD 2 &M » 27 % 45
58% - MS > LOV #u NAC # &+ CAT = EM b BEARAZh3 > 12 LOV 2%

BERE MS 32 H#Z 50 4 124% >25% #058% B MS BB % £ 8 (p<0.05)
MS 2 LOV 35T AGE FE &M ERad + GSH 2 RAZ 2B 63%
Fo 57% o REA LER - MS fu LOV T8 ¥R AGE FE 9 FRaK T

A b2 R 2 &3 - MS # CAT & SOD 2 (B F RIF#R IR

= FBA T RRE S H
A 40 BT R B B R T M o [B] 4-24 Fu 4-25 B 0 TR A BB IE LI B o

L FRMM I EBEENEEZR - bk 40 > AGE 3% T3 R A B AT BB

# o
B AR S FNE R ERACE X E AR ST AL ERIE

T He

i}

% A5
MhBREABRER -
A AT R B 18 £ 1LI52 4o & 4-1 FuE] 4-26 Ao o ALT & — 48 P o5(%

Y ERARE P XGRS ARmE R BGREBE RIS LIS

Z A2 E AT AR a8k 15 T e SL B #1798 X AR EABBA o AT UL F A% A R SRS BT T AE o ALER
Bf (creatinine) & —# 4 fAtds > RIMtrh BRIk L - AMBR I RHEY - Ik
(blood urea nitrogen, BUN) R % &% & (albumin) %8 23745 B oh A 2 45

/=

120 sk R 4o o
T4 o AGE it R g B AT B 24815 -

R AT e B AR R BRI RBREHER - bk
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B 4-23 Monascin #= lovastatin ¥} AGE 3% %5 22 B # bk R B il A LB &
EHBE
Fig. 4-23 The effect of monascin and lovastatin on kidney (A) SOD ~ (B) CAT and (C)

GSH of male BALB/c mice with 22 weeks of i.p. injection of advanced

glycation end-products

BSA: control group ; AGE: advanced glycation end-product induced group; AGE+
MS: AGE induced group and 10 mg MS/kg bw group; AGE+LOV: AGE induced
group and 10 mg LOV/kg bw group; AGE+NAC: AGE induced group and 100 mg
NAC/kg bw group

*p < 0.05, significantly different from AGE group
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AGEFNAC

B 4-24 Monascin #2 lovastatin ¥+ AGE 3% 3 22 B#& i RAIT M a s p % -
P R RN 2 100 pm

Fig. 4-24 The effect of monascin and lovastatin on liver tissue of male BALB/c mice
with 22 weeks of i.p. injection of advanced glycation end-products

BSA: control group; AGE: advanced glycation end-product induced group; AGE +MS :

AGE induced group and 10 mg MS/kg bw group; AGE + LOV: AGE induced group

and 10 mg LOV/kg bw group; AGE + NAC: AGE induced group and 100 mg

NAC/kg bw group
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i e vy

AGE+NAC

B 4-25 Monascin #2 lovastatin ¥ AGE 3% 22 B # m s B B a2 2 -

%t f5] R A/ 2 100 pm

Fig. 4-25 The effect of monascin and lovastatin on kidney tissue of male BALB/c

mice with 22 weeks of i.p. injection of advanced glycation end-products
BSA: control group; AGE: advanced glycation end-product induced group; AGE +MS :

AGE induced group and 10 mg MS/kg bw group; AGE + LOV: AGE induced group
and 10 mg LOV/kg bw group; AGE + NAC: AGE induced group and 100 mg

NAC/kg bw group
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% 4-1 AGE 3% 548 i /) RZAT B 48 A 163547

Table 4-1 the biochemical parameters of liver and kidney of male BALB/c mice with

22 weeks of 1.p. injection of advanced glycation end-products

Groups
Biochemical | BSA AGE AGE+MS AGE+LOV | AGE+NAC
parameters
ALT 38.50+£2.28 54.00+4.39 | 60.00+4.47 | 45.00+2.24 | 37.67+3.28
(U/L)
Albumin 2.80+0.46 2.73+£0.64 | 2.70+0.32 2.60+0.32 2.73+0.39
(g/dL)
BUN 20.68 £0.47 | 17.37£1.72 | 16.50+2.12 | 33.00£2.00 | 24.40+3.33
(mg/dL)
Creatinine | 0.09+0.16 0.04+0.21 | 0.04+0.07 0.06+0.14 0.05+0.14
(mg/dL )

BSA: control group; AGE: advanced glycation end-product induced group; AGE+ MS:
AGE induced group and 10 mg MS/kg bw group; AGE+LOV: AGE induced group
and 10 mg LOV/kg bw group; AGE+NAC: AGE induced group and 100 mg NAC/kg

bw group
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B 4-26 AGE 3% § ¥/ & AT 5 <48454% (A) ALT (B) Albumin (C) BUN (D)
Creatine 2 % %

Fig. 4-26 The effect of monascin and lovastatin on ALT, Albumin, BUN and Creatine
of male BALB/c mice with 22 weeks of i.p. injection of advanced glycation
end-products

BSA: control group; AGE: advanced glycation end-product induced group; AGE+ MS:
AGE induced group and 10 mg MS/kg bw group; AGE+LOV: AGE induced group
and 10 mg LOV/kg bw group; AGE+NAC: AGE induced group and 100 mg NAC/kg

bw group
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Vg ~ EE

BRAERE R mi R E BB ER SN ERER > &k 42 BRE& 43
o kL %7E 0 B &%y A &k AGE > MS #v LOV # AGE % H4% s &
ZHE -MS Fo LOV # AGE F & 22 B 2485k 1 BB ~ AT B Ao B B3R
)R BT s R e F Ao R AT AALEE T R R X 2k 0 A MS Fo
LOV #h& & R 4utk ey 2 & 7T A R 188 8 W E O & M3 R o A BRBE A3 5 » MS
¥ GSH #9224 A ABARI R > £FMEI s > LOV # CAT ayiE iR
BREEIRFF LR 0 THEA LOV B85 % GPx 2Bt A/b 2 2 & » M ¥ CAT

ZE M BRI R -
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% 4-2 Monascin #v lovastatin ##pH|2 5% X mfd £ AR &

Table 4-2 The effect of monascin and lovastatin on cytokines of male BALB/c mice

with 22 weeks of i.p. injection of advanced glycation end-products

AGE AGE+MS AGE+LOV
Pancreas TNF-a f | J
Pancreas IL-6 (N by b
Pancreas IL-1p f | b
Liver TNF-q f by !
Liver IL-6 t b Vil
Liver IL-1p f ! }
Kidney TNF-o f | !
t ’ vl

Kidney IL-1p

! > significantly elevator from BSA group

| , significantly inhibitory from AGE group

BSA: control group; AGE: advanced glycation end-product induced group; AGE+ MS:
AGE induced group and 10 mg MS/kg bw group; AGE+LOV: AGE induced group
and 10 mg LOV/kg bw group; AGE+NAC: AGE induced group and 100 mg NAC/kg

bw group
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% 4-3 Monascin #v lovastatin 2 F- L fALEE R F M KRN E

Table 4-3 The effect of monascin and lovastatin on anoxidant enzymes of male

BALB/c mice with 22 weeks of i.p. injection of advanced glycation end-products

AGE AGE+MS AGE+LOV
Pancreas SOD ¢ | i
Pancreas GSH ¢ - t
Pancreas CAT - - -
Liver SOD ¢ ! (N
Liver GSH | ! t
Liver CAT ¢ T 1
Kidney SOD | (I 0
Kidney GSH ¢ ! 1
Kidney CAT ¢ - -

} > significantly elevator from BSA group
-, no significantly diferent from AGE group
|, significantly inhibitory from AGE group

BSA: control group; AGE: advanced glycation end-product induced group; AGE+ MS:
AGE induced group and 10 mg MS/kg bw group; AGE+LOV: AGE induced group
and 10 mg LOV/kg bw group; AGE+NAC: AGE induced group and 100 mg NAC/kg
bw group
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$EF GAHH

WS R — GRS L RR AR GETEERAI KRBT
PER B tmfa sy RE AR 0 B iy B ém e ik ik B R B NRE 0 IR B B 2 ib XK
FTREZBRVREFARGERR - BRIVREFNTE - RIBRE T~ K
b B la it sk B T X R IE R A A RF R IRR AT B ba e @ B AL AR M
T HRENE BEAAEE TR P @it ATZRE BIEA
ICBRAGEE A B AP Xt F e 22 LERD IRS MR FFEAFH P
) e

BRTA REARIBTE X F B R AR A A M ko AR
s B PR NERA SIEEMBEEILLEY (advanced glycation end-product,
AGEs) » A% 24 THC (ARIAFH T AGE 4% - & £48 35 > ¥Rk & F AGE
WERZBESNEFRA > TheR KR RO HERETEELE AGE > @
AGE RIgZA AR > B NaRERGE A5 —ABERIT S HEEE
AHERRHEAZ— -

AGE T4 i AGEs 2 %8 (RAGE) &4 2 3%/8 Mft okt & A K&
B R E - AMRERET MS A LOV s hl ok mie & £ LB F
MBI XM ERAGE B2 B ERMA KSR -

AFFR B RAN A BAEES AGE Z I MR EMFHTHENX - M ETRER
#AwE 5-1 XM o AHARIEL > AGE FE 2R B s X H 8 h
AR B b g BRE A GL MmN AR AN
FACR A1 > 3ok B 2 R B F 4t - Btk RAEH BB AALEEFT 24 0 i
SOD ~ CAT ~ GSH 1 ROS F§1& » #§ H Bh# Bk B BRI L% -
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Kidney tissue

5-1 Monascin & lovastatin 2 35 B B 5l AE 2 7T AE 4% ]

Fig. 5-1 The potential mechanism of monascin and lovastatin on pancreatic function

improvement
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A RER T E 52 244 - MS v LOV st# bR A St AiLEE £
(SOD ~ CAT ~ GSH) z7& M > ¥ #Ihs H 4 A& 0 ARSI X $LAk B PRI 4o 3%
% (TNF-0~IL-6~IL-1B) #4434 425+ B fafs PDX-1 $2 GLUT2 mRNA %33, -
3t B¥p#] C/EBPp R @ E AR EMPBE AGE FEHMI IR EHEE R HMRHA
DRHREFHRE 0 0 mER AGEF TR S atEihfls FilR X - AGE
T HE BRI BRBE T AR B F XA R MR G & b R R B E o b AE AR E
4t o MS Fu LOV TR D M fksi ) BAEIL & Eeh & 4 > BTREZEBRYD & h
VR GEER > MEE P wEEAREABH N EHEZIAA c BERT L0
AGE M ¢ BN RHACREZ R T S RIFFAIE AGE 58 5 FRT A X
8% AGE SRR PTF 2 5 AR R4 -

AAKEE Lee FABERZHIXOHEMSsE# GE/L Nif2 M
fAbEEF AR 2 B E &3 > k¥ methylglyoxal 3% F 248 s A Rk B R R
% (Leeetal., 2013a): /22 MS Fv LOV # AGE 3 &4 k% N R Z B EMEiR
RERTELABZBELNR BEER—FE -

ZAIAMREER MS BREEER 2 8@Ek & EaniEmA > Bk
WA MS ERRBR;AF AL L FRAME RO AAREZIATHER

FRMS TTIREH HAELIA bo fo b EFo 4 (Lee etal, 2011) » E—F BT T

MS 2 FE¥E1E M 7T A @R S B s kA A &) B A > 7 Sh 3R MS BR 4l
R 5 %= B8, 51t 9 48 A (Lee et al., 2013b) » A5 85 4a i 75 4b i@ B 5 A2 fi5 B 4e B 34 B 3%
S EAe E 2R E > Bt MS TR Y AGE & s e Bt o B4 2k 1
HEREZHER -

L EA 0 AGE €8 N RBENEALRANAS TR R B X eR
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FREwik > FHRP B REES  RHFERRD > B E A& IR G F L
RHET R s i BRE K AL L —F 2 AR S Fhutk » &AL B SRR 89 35
AR o MM X T8 ROS & 38 % > ho sl BALB N5 E » —H W BIEEIR -
kAR 6y B PR AR T 4 4548 31 MS Fv LOV 418 X e i BALAE A & 5 5 &y 7516 Nif2
& PPAR-y > 37T LR AR & A SRR X H G H &R > #l4 IR, IRS 2 %

W, e
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