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MDA 4 RIER, B RSWEREMHX, KPR
EHEERBESABRASAOBPHRELRY R, B
10 pg/mL B340 i 3w m 16 T & 24 1 75 /9 40 il
R RFURFERSHMEPHE WAL R, T
ML R RIEREER.

SRR R, AH DL I 2 ¥ BE D BRI A
Be Xt RSP F 513 MDA B9 A B 7= A BR B ) 1 4
A EEYRERR/DEBIEEHTLE, RIPE
WA 10 ng/mL LAF B, BEA MG mREKE
#E 10~100 ng/mL B}, MHI A 10% LIF ;A E
WL 250 ng/mL B, MH BB RE 12%, ZEH
FRAMBRBBRAWNOMER. XRATERES
A RE M A A FA B DL E AL TE Y B Y B TR B, A SCRR
BrowEH, KR ig 4T /N8R [(10.20 mg/(kg
d), 10d] AR AN, R REEATEERT
BEREGEANEROIHEZEN ., B NERT
BWE 10 f1 3.3 ng/mL B, BEHS5/MERIER
ARMBERASESTRREA - I XHEHY
BRI, KU M 2K B TSR, /J\ﬁﬁﬁﬁ%tﬁ:
BIHT S AL 1E A3 T B AR .

References:
[1] Yokozawa T, Ishida A, Kashiwada Y, et al. Coptidis Rhi-

(2]

{3]

(4]

(5]

(6]

(7]

(8]

(9]

(103

zoma: protective effects against peroxynitrite-induced oxida-
tive damage and elucidation of its active components [J]. J
Pharm Pharmacol, 2004, 56: 547-556.

Gao Z H, Huang K X, Yang X L, et al. Free radical scav-
enging and antioxidant activities of flavonoids extracted from
the radix of Scutellaria baicalensis Georgi [J]. Biochim Bio-
phys Acta, 1999, 1472 643-650.

Yoshinol M, Murakami K. Interaction of iron with polyphe—
nolic compounds: Application to antioxidant characterization
{J]. Anal Biochem, 1998, 257 40-44.

Gao Z H, Xu H B, Chen X J, et al. Antioxidant status and
mineral contents in tissues of rutin and baicalin fed rats [J].
Life Sci, 2003, 73; 1599-1607.

Choi J, Conrad C C, Malakowsky C A, et al. Flavones from
Scutellaria baicalensis Georgi attenuate apoptosis and protein
oxidation in neuronal cell lines [J1. Biochim Biophys Acta,
2002, 1571: 201-210.

Ohta Y, Sasaki E, Nishida K, e al. Inhibitory effect of
Oren-gedoku-to (Huanglian-Jiedu-Tang) extract on hepatic
triglyceride accumulation with the progression of carbon te-
trachloride-induced acute liver injury in rats [J]. J
Ethnopharmacol , 1998, 61: 75-80.

Sekiya N, Shibahara N, Sakakibara I, et al. Inhibitory
effects of Oren-gedoku-to (Huanglian-Jiedu-Tang) on free
radical induced lysis of human red blood cells [J]. Phytother
Res, 2003, 17: 147-151.

Kase Y, Saitoh K, Makino B, et al. Relationship between
the antidiarrhoeal effects of Hange-Shashin-To and its active
components [J]. Phytother Res, 1999, 13; 468-473.

Ohta Y, Kobayashi T, Nishida K ez al. Preventive effect of
Oren-gedoku-to ( Huanglian-Jiedu-Tang ) extract on the
development of stress-induced acute gastric mucosal lesions
in rats [J]. J Ethnopharmacol, 1999, 67 377-384.
Nahrstedt A, Butterweck V. Biologically active and other
chemical constituents of the herb of Hypericum perforatum
L. [J]). Pharmacopsychiatry, 1997, 30, 129.

41 # U 43 7 4l 3T o 75 R /0 B A X036 A
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2. RINT ¥R MBES TRER, ¥4 R 430023)

# E:BN BT A SRS ERATT X E AR/ BRI R F e .

Tk RUIMEHAR 8 R,

HMm¥ESEEE (TC) 4% AJB.C.D.E.F 6 #. E¥ X M4, . HExRA . LRE S HEXRA B RMTR,
LR (5.15.30 mg/ke) FIBA. A ABAERAN, KASHARERBEK HARIH ig 842 6 A, 588 12h
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Effect of Lovastatin from Red Kojic on lipid metabolism and expression
of lipoprotein lipase mRNA in hyperlipidemic mice

CHEN Yun-zhong"?, CHEN Chun-yan', ZHANG Sheng-hua'

(1. Department of Function Food and Molecular Biology, College of Science and Technology, Huazhong
Agricultureal University, Wuhan 430071, China; 2. College of Food Science and Engineering,
Wuhan Polytechnic University, Wuhan 430023, China)

Abstract: Objective To study the effect of Lovastatin from Red Kojic on lipid metabolism in mice fed
high-fat diet and its anti-hyperlipidemic molecular mechanism. Methods According to serum TC level, 48
female mice were randomly divided into six groups: A-normal control group; B-high-fat control group; C-
Gypenosides (20 mg/kg) positive control group; D, E, F-Lovastatin 5, 15, and 30 mg/kg groups. Group
A was fed basic diet and the other groups were fed high-fat diet for six weeks. Groups A and B were ig
normal water, group C was ig Gypenosides 20 mg/kg, and groups D, E, F were ig Lovastatin 5, 15, and
30 mg/kg, respectively. Blood lipid levels were determined after 12 h-starvation. The mRNA expression
of lipoprotein lipase (LPL) in liver and spleen was detected by reverse transcription polymerase chain reac-
tion (RT-PCR). Results

than in group B, group D was lower than group B, but there was not significantly different at the end of

Serum TC, TG, and LDL-C level were significantly lower in groups C, E, F

six weeks. Serum HDL-C levels were significantly higher in groups D, E, F than in group B. Al was sig-
nificantly lower in groups D, E, F than in group B. Lovastatin increased the expression of LPL mRNA in
liver dose-dependently. Conclusion It is suggested that Lovastatin could modulate blood lipid by promot-
ing mRNA expression of LPL in liver. This may be one important mechnaism of Lovastatin to modulate
blood lipid and prevent atherosclerosis (AS).
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reverse transcription polymerase chain reaction (RT-PCR)

15 G I 5 A L PN B 40 B R A 7 T L4 A
SR B B I E PRI SR KA T R AR, T 2
BT A 30 K o6 A AL 250 I 1l B R T BE R AR
¥ (lipoprotein lipase LPL) #1751t 3% 3% BE 5% w1t
WHERE mSHERE (TCO) RFFERES-THE R
(LDL-C) . % E s & 5-HE R (HDL-C) iR &%
EIEE H-HE M (VLDL-C) Z KR, N
T 1 3% B B B P B AR A, R B M ILE A R A .
LPL #T F& ] 52 g i

aHERENERYAE FRAOHERERE
BB Monascus purpureus Went R T KKK
B 25 M B, B A T AL R R TR, BARE
HHRRY, IR A BB EAMIT (Lovas-
tatin) & 3-BE-IFER _BHE A (HMG-
CoA) & JE RS 7] , B A W AH B B2 98 4 1L AR 4
™ B S BRI RN K I 2 2 ) A8 5 25
Yy 7E I R BE AR, 7E B Y, o 40 Bl ok 32 B4 I AR
JE UV P s AR A VT OO A A R A= BRI BB R
AT T 5. (BEAE =L i 4 B AL A BB A
R AT - 38 ot 3 Y e R B AR TR R L R 41 R

# LPL mRNA ik i) 95 E F & 3L i g A 5 19 4
FERN BB AR HGE. ALE LA BRI
KA SR, il £ dE IS AR YT B S By L, AR K
AR AT T S5 56 5 AR /D BURS B AR 8 A4 B o B 3 B
B 418 LPL mRNA #ikMESER, &1t
F 1t B V& 55 89 4 F A R OLH .

1 ##

1.1 ERABITHI& LD HIk (60~80 B) MAIRR
ZERRAME 1 h, FEBK 40 C KRS, PHE
HEEAESE (Bi%H 3 cm X35 cm, P E AL
BEEHBEME THRAFE, AAhE-ER
ZEER N MEXLAHD  ASHEET . FM
B &% BT WRE 4 229,237,247 nm
AR AETR WG HPLC 447 i 2 81— e, 1 i B (] b5
AR AT X B — B, 5 SR RGE — B, B H A 4
RBARMIT . 2 HPLC-MS P HAHN 4 F R & 404,
#—# % 'H-NMR,.®C-NMR # IR £ &K%,
2 HPLC EEAWLAE X 9%, 1% CMC K#E
B o B FLR W, B R B 1 K

1.2 Y :-BWI#/DR (SPF &), Mk, AE 18~
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22 g, MIWdL B BEY LR PORE.
1.3 AF5UER . BRMIT (Lovastatin) Xt &,
# [ Sigma A#; HERE, RIVEMERERLF;
BLEEE, R PR ERRERAE ZARELT
Bl MEZWHRZET,#5 0203016;11EF TC, I
W HMm=% (TG),HDL-C Bl &iXH &, L&
A ik B R BF 98 BT 5 Trizol iRk 7, Invitrogen 24 #];
RNase Inhibitor ,/M-MLV RT §#§.dNTP, Promega
A\#El;Taq B8 (5 U/pL) MBI 28] ; H A0 %8
S ¥4k, Gene Amp PCR System 9700 (PE Applied
Biosystems) RT-PCR ¥, Tanon Gis-1000 % & &l
BUMARG.
1.4 k. AN BB E BEES LR OR
fit, EAgER A .88 7% EAEAR. 1% BHEBE.
10% ¥3h.0.3% BREHER,
2 FHiE
2.1 Zh¥o @ R R TT xR AR EDR/ BUEY
R R AR 48 RL.R5F 1 BHLE
MFE, PERET 12h 5. RERREROWE
TC K%, R#E TC KF,HEH 4R AB.C.D.E.F
e, BHSR. AANEEWHEMABANRE
BRIA,C HAMEHE (BKRERT) XH4HA,D.EF
H 4y H A EARAMITAR. P EHAE (5.15.30 mg/kg)
4, A HALERE, HA S miRER, B Bk
%k 6 B AB4A ig ZiK,CH ig KRBERH 20
mg/kg, D.E.F 4 4 5| ig ¥ s 7T 5. 15,30
mg/kg ELEBRZ 6 . KKAHR EHYER
18 h, BRBREX ML, 3 000 r/min B> 10 min, 43 & I
.4, Bun5aAsesh . BUF. IS IRARE
(LR BESEH — LB /DR, REESLIHA R
B —70 C M7, A
2.2 WMERRKEWENE: LF TC.TG.HDL-C
) 5 37 3R P WK L £ ik, 35300 & 0 B O i R AT, A
751 43 e E T A E . LDL-C K% fsh fkiE 1k
B AD HAARITE", LDL-C A Friedwald
AR+ E [LDL-C (mmol/L)=TC (mmol/L) —
HDL-C (mmol/L) — TG (mmol/L) X 0.2; Al=
(TC—HDL-C)/HDL-C],

PR =FEFRR (@ //MPRAE (@ X1 000
i B L R 4 R R O ok R PR SR
2.3 RNA B 5% % . A Trizol 7 ¥k & B I
FRRHELE 08 RNA R0 Gl 0 44 %505
e 6 B B SRR S RNA ROGE (A) fH,
Agso/ Agee™>1. 7, Fi B AE PE BRI AL UK XF &L RNA i

TS, EPBEHEERBK EATERED
28 S Fl 18 S B HEEN N 2: 1, TR 5S &
# O EPFTIEREA S RNA diEE, WA KM, T 1E
W5 5% DL R BEAR ‘

2.4 BlYikit 54 B B # Genebank # LPL
mRNA #) £ F 5] 3 F A it B ¥l % B % i, LPL
(BC003305) L i 51 # LPL1: 5'-CGCTGTAA-
CAATCTGGGCTAT-3'; F #f 5| # LPL2: 5'-
CCACCTCCGTGTAAATCAA-3 (¥ K/ R
268 bp) . BB EE (Bactin): F#5I# Actin-A.
5 -TGCTGTCCCTGTATGCCTCT-3'; T ## 31 ¥
Actin-B: 5-GGTCTTTACGGATGTCAACG-3'
(=¥ R/NH 462 bp), % PAGE 4k, 519 d+H
FrEREY S R B AR E R ‘

2.5 REFBAMHERRM (RT-PCR): R#EF
& B cDNA, &4 2 B MM RNA 1 pL, 50
pmol/L Oligo dT 5[ # 1 pL, RNA-free H,O 10
pL,70 C.5 min, R & & K E, it A ANTP (10
pmol/L) 2 pL, 5X & 4 pL,40 U/pL RNase
M F 0.5 pL,200 U/pL M-MLV RT # 1 pL,
RNA-free H,O # £ 20 pL, 42 C.60 min, R 5
95 C.5 min, /5 Bk E. PA 2 pL RT =¥ 0158
#47 PCR ¥R, B & : 94 C.5 min;35 4>
EFF:94 'C.30 5353 C.30s;72 C.305s;72 C.5
min; HJEE 4 C. PCR L 1.5% BB IKK
W, R RS AR G AT HE SRS
2.6 Gt -BEHU ots BRR.ERRA
SAS et B4 #AT ¢ KB A 22447, I L LSD %
HAT & AR PITE HE .

3 4%

3.1 NREESHER . BEL1ATUEY, LR
BIE/PRMmAE TC LA, FHR/DRAEE R
AEE. LREHRS, S/ DMREERABK, HIE
HAPRAEERAEETIER /AR (P<0.0D),HHK
BERAEREY. & 55 ERRE . SR IE 4R
TEFNBANIDEEERTHEBEA, BXLEIT*
ER,

3.2 HARMITSH/NRAERERW R B3R 1 AT
B BRMTEAFBEEEIREERTEEX
A (P<0.0D),H5RIEALK ERABE. B
B ERERSAZRERYALE RIRHN
BHEEEERFERH (P<0.05), HHEMITEN
BANMRERSTERA BERABE . RAK
ZBITASHBEWETR /R ESER.
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Table 1 Effect of Lovastatin on body weight and organ index in mice (x+s)
g A R/ Y/ PREkE/ 6 AE
(mg * kg™ " 4 HHE/g JEBESS B B R 3 BB MR %
A — 8 19.224+1.13 28.141+1.90  39.641+5.56 3.0240. 96 10.04+1. 05 3.4910. 89
B - 8 20.98+1.95 32.54+1.85"* 58.66+8.04* " 2.4740.78 9.60+1.11 2.731£0.38"
C 20 7 19.784+1.16  30.17+2.55  57.7946.09** 2.4040.29 9.59+1.17 2.8940.74
D 5 8 20.51+1.10 30.834+2.60  59.78+1.15** 2.534:0.48 9.56+0.79 3.0410. 80
E 15 8 19.3041.24  29.14%3.35 57.53+1.01* " 2.66+0.71 9.33%0.79 3.26£1.15
F 30 8 20.5141.53  30.99+2.84 58.43+1.59*" 2.6841.05 9.73+1. 60 3.64+0.42
HAHWE: *P<0.05 **P<0.01

*P<C0.05 **P<C0.01 vs group A
3.3 WARMITX /MRS KEMEmE.hE 2
BABREEANSHDIEENE TC RBEEHT
E¥HXMEHE (P<0.0D),MmE TG BERFEH
4, U6 B S0 3 1A R AR A R R Th AR AR T R B4
miE TC R FHIKE BELIH#ER.  EREAN
BEMTH . BAAEANE TC RBERTRIEE
(P<C0.01), HRMAITHENBEL/DBIME TG BF
KTFRARH (P<<0.05), 7 48 B i 4 Ay AR A 7T o
BEFEANIRNE TC ¥REEFRTHEA
(P<<0.01), BB ARMITHEE/RLE TG R
BREEER, EERNBRBIX R EERMITENESH
AUABER/DRILE HDL-C,HE5HIKHER R
BE., BAMBTHHNEHAEEFEEE/DRIMLE
HDL-C (P<<0.05), M TTHABLAKRBEAR
Eig/MBULK HDL-C (P<<0.01), H5E#4£R
ABE., REEERMTEERNREAS AR MLE
HDL-C fEf, HEMBEKBIX R . BIEFRRAHDR
m# LDL-C X FHRBER TEHEXNBYE (P

0.01), KB HEAMBEARAMIT . EHREA/D R E
LDL-C /KFH B F R TEIEH (P<0.01), WKL
At YT 70 2 40 /)N B 7§ LDL-C 7K A& T 5 B i B
H BTG %ER UK RMITEA KRR
Ry LDL-C W/EH, . BSHBREMEXRXR.
5EBRAMAME, B ERAeTE. R &R &
H AR/ RILE TC MR 10.47%.30.12%
39.58% ;4> Bl i 7§ TG MEK 18.35%.57.59%
1 54.43%; A R M 3 HDL-C A & 7.14%.
25.51% #1 39.80%; 4 B M 3 LDL-C % i
12.07%.36.22% 1 47.53%., V6B ARAMIT X B
Be /D BILAER I AEA R FNENER, HERRK
HXR.
3.4 WARMITIT AT WEW: WK 2TLUESL,H
BEBEBSHAPMRAIBRBEEBTEEA (P
0.01), &M MERAMIT .. BRBRADR AL
EHRBERTRRL (P<0.01). YHBKMIT
BEHREER/DNR AL R, E2RBKEXER.

®2 BRRTHMRMEEKTRAI GER Gt
Table 2 Effect of Lovastatin on blood lipid levels and Al in mice (x=s)
w3 R/ BY  WBTC s s
(mg+kg™?) K (mmol+L™Y) TC/(mmol+L~1) TG/(mmol+L~?) HDL-C/(mmol+ L~*) LDL-C/(nmol » L") Al

A — 8 2.9440.66 2.2110.48 0.8510. 14 1.2540.24 0.7940. 21 0.701+0. 14

B — 8 3.0340.72 10.4140.85** 1.58+0.28** 0.984+0.13 9.11+0.66** 9.67+1.03" "

C 20 7 3.03%+0.72 6.27+1.93* *AA 0.8140.1344  0.75+1.38"* 5.364:0.52" *848 7.8841.37* 4040
D 5 8 2.98+0.71 9.3240.95** 1.2940. 094 1.0540. 12 8.01£0.75"* 7.5941.40* * 048
E 15 8 3.0110.55 7.1711.13* *82 0.6710.05848  1.2310. 228 5.8110.72* *88 4.5940.61" * A8
F 30 8 2.9640.76 6.2940.77* "84 0.7240.1282  1.3740.1488  4.7840.48* L4 3.8740.49" AL

HA4HE. **P<0.01;

3.5 IEARABTT T/ B BEF B BE LPL mRNA %
BHEFER:DEAFR. BEAK LPL 5 3
actin mRNA ) mRNA HERFXBK B WROLE
EHHHEA UL, UEE (AB.C.D.E.F) K
245, RT-PCR 28R (B D, BEEMASE
Wyt BAMLE, FHAS+ LPL mRNA £iEKF

5B#AkE. 4P<0.05 A4P<0.01
* * P<C0.01 vs group A; 4P<<0.05 AAP<C0.01 us group B

FEAK 20%; T ARMIT MR RIS A4, 5 HIRE
RMAMHEE,LPL mRNA ZXKFBERT. ZR
B, BRMATR. P . ARAEALERERA S5
FHE 18%.50%.81%.90% ; L H BB RMITH . H
FBA, LIEHEAS AR 21%.54% . AR K
LPL mRNA RFXZRAK, BEHEE L.
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Fig. 1 Effect of Lovastatin on LPL mRNA expression

in liver and spleen tissue of hyperlipidemic mice
4 iFig

A2 L5 DL R O B ME ST B, AR T BB 4L
1 A SR 3 ¥ AR A YT X TR B R A MR R BB AR AR
BT A5 LPL mRNA RXWEW., ER2%
B, B AR 4l /MR I TC.TG.LDL-C BB EB T
E¥4,HDL-C BEMTEFKL, WAV EER
JEERRE BRI LR RER, ZRESE HEX
SR RN AR M VT 4 0] B A 5 R e R R /0 R It A AR
B AR S X A MRARMIT R R EL
S5RE4AMt, kB ERKER/NRMLE TC. TG,
LDL-C f7KF (P<<0.01); iR bIT &M B AW
BEABELR/NRIME HDL-C HK¥, 5S&EiE4A
HEERBE (P<0.01), X—%5R 5 XEKHRE
ZERE—BMS . BLBIERATT X LR/ B A 1R
WEARTHRYEM, EEMBHEXXR BEM
TEFBEHAKEEDEAERK/DRIME HDL-C i
KW, 5k B EFRMEER/DB AL (P<<0.01) M
FAE—¥#  HDL-C 8K FABA T4 HEEE
PRI B » Bl 1 REL 151 A 7 g Bk B T AR, DA THT BELA% 30 Bk K6
HRE{L (AS) L.

LPL,—J7 E F] LA 44k 8 A == 5 10 [ i 2L B
R (CM) FIRIEFEIRE S (VLDL) ¥y TG
KA, =ARZ TG ) CM # VLDL Bk, — &7
FERFRE P g A B, S R E MR P i TG
VLDL-C 7K ¥ B AR5 55 — 05 W » B JFF B 0/ i 43
W& B HDL-C 4b,CM 1 VLDL K4+-# R 7=
& HDL-C ¥ — A EERE, 8 LPL WAK¥EFH
B, KBKMIBEF VLDLAICM, #£ & Il &

HDL-C M/KF. RELREREYH, BRMTHBR
R A /D B 4L 41 LPL mRNA Bk K
-, B2 R B IE A X AKEE K & [ A, LPL mRNA
MREKEREESZR/NARFAL D LPL B
W, RESTE AR /NR M+ TG.TC.LDL-C #REfK
fEF# HDL-C WA RIEAREMRK. HARMIT
Hig/hRME HDL-C MF R EA SFEK AT WfE
bR,

ELBERRR, BRMITET LPL mRNA
M ZX T R AW M AR K, BiiA AS WEZEY
FEAILHZ—,
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