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RAEAR AN FR, FI2, B0 EFHIHE", 58K
(. IREKRE RATRERRARRR. AR PHESE 0100215 2. HEH k%
AYTIERPL,HEH FHHEHE 010021

® E-B WRERTHEIRUFEMAERRMMBRSEREHAERREMNER, FE FEEEANEY
F AR MAE KRR, EERX T R% 2.5.5.10 mg/kg KBS ig 4 . LR, B2 M, 8 i 57 35 A8 p a2
(TO HM=F (TG).REEKESHERE HDL-CO EHEKELBEEM (LDL-C). &EEA Al (ApoAl),
BAEEHB (ApoB) s MARHE R EAMHER M (RT-PCR) W2 X BUF S % FISE 524 (LDLR).ApoB # 3-
PBR-3-RE- N B A ZREEB (HMG-CoAR) mRNA #i5. &8 SHAMAHEL, EXTHEREME TC.
TG.LDL-C,ApoB /K ¥ & ApoB/ApoAl M (P<<0.05),% & HDL-C,ApoAl (P<0.05), Bk & 5 I 58 X B,
LDLR mRNA #%ik (P<0.05),f%{% ApoB mRNA Fi% (P<0.05),{8 % HMG-CoAR mRNA B & W R B
(P>0.05). ¥ EXTAERVEKMMEXRMAERLHEOESR, XN THESEE LDLR ZEZFAKE, BKE

ApoB mRNA £ H %,
XA EET JRAS: BmiEmiE
P 435 :R286. 26 XREHRIRE A

X EHS 0253 -2670(2008)07 1039 - 05

Effect of piperlonguminine on blood lipid metabolism and its related

genes expression in hyperlipidemia rats
MA Chun-jie', HASI Agula®?, ZHANG Li-quan®, BORIJIHAN Gereltu!, Surina'
(1. Institute of Macromolecular Chemistry and Mongolian Medicine, Inner Mongolia University, Huhhot 010021, China;
2. Biotechnology Center, Inner Mongolia University, Huhhot 010021, China)

Abstract: Objective

To observe the effects of piperlonguminine on the blood lipid metabolism and its

related genes expression in hyperlipidemia rats. Methods The hyperlipidemia models induced by high-fat

feeding were established. The piperlonguminine group was fed continuously with piperlonguminine (2.5,
5, and 10 mg/kg) for four weeks. At the last day, all the rats fasted for at least 12 h and the blood was
drawn for the measurement of total cholesterol (TC), triglyceride (TG), high-density lipoprotein
cholesterol (HDL-C), low density lipoprotein cholesterol (LDL-C), apolipoproteinAl (ApoAl), and
apolipoprotein B (ApoB); The mRNA expression of low density lipoprotein cholesterol receptor (LDLR),
ApoB, and 3-hydroxy 3-methylglutaryl co-enayme A reductase (HMG-CoAR) were measured by RT-
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PCR. Results

Compared with that of the high-fat model group, the serum TC, TG, LDL-C, ApoB

levels, and the ratio of ApoB/ApoAl were reduced (P<C0.05) and the serum HDL-C and ApoAl were
increased in the piperlonguminine group (P <C0.05). Piperlonguminine could increase hepatic LDLR
mRNA levels (P<C0.05) and reduce ApoB mRNA levels (P<C0.05). But it had no significant effects on

HMG-CoAR mRNA level (P>0.05). Conclusion

Piperlonguminine has the effect of regulating lipid

metabolism. The mechanism is likely related to increasing LDLR mRNA expression and decreasing ApoB

mRNA expression.

Key words: piperlonguminine; lipid metabolism; hyperlipidemia

BT RME SRR A RN
Piper longum L. RSB HHBES. EIL
AR IE S KBIRIESE, EXTRE FIMAE
EEHEBE T A AW TE R AR % 7 |/ &R B
EFE, AL WEER T X LR &S A KR
o 5 AR B A R A, 3 BRI R R R R A M R B
(RT-PCR) il g AR MEFEEREA XK
(LDLR).#5Z X B (ApoB) .3-B#-3-H&- —
BEEEGA B (HMG-CoAR) mRNA %k, 8
A T KR T BE A T 8 ML B B FE P AL
1 8
1.1 #YERA.EXT (HEHRER BHNE
HREEDFIERFATRTH &, 4 H-NMR
(400 MHz) Wi , KRB BE T 98% . A AT
F0.5% MBELHEEM (CMC-Na) BB BL i
P BB P B2 E R AMIT A PR R =
KA RA T AR, # S 0407201, fHE R, IER
BT IR A R AR R TS,
1.2 MEXMNE: SHERE (TO.H M=K
(TG) . BHEIEEHMEER (HDL-CO (K% E K E
F BHE B (LDL-C). . # K EHA Al (ApoAD) . B
ZEH B (ApoB) XA &£ P EBEEYE SR G
ARAFATH. RNA RBUAAN BN ERESH
g Fn (RT-PCR) RAEHMTEEYIR (K
#) ARAH.

1.3 Bh#.Wistar KRB KFRE 160~180 g,
BER, ERIES : (F31F) 8806R01L, HAFEEH K
2B YR P OEE,

1.4 FENE.BE KM PRONTO—E (FFIE g
%) 4 B3 A4k 2L, TDL-5-A B0 HL.2400 &
PCR ¥ 31X (Perkinelmer, ZiiN#%),5417R 63X &
WY % &0 # (Eppendorf China Ltd, #E),DU®
640 M B B M E B & 4 H7 L (Becman, £ H),
DYY—2 Mg ERAAEKM GEERA—NH D&
BE/ A (UVP L, £H) %,

2 A&

2.1 SHARBHED.HAR 60 R, LRAELRIF
BT (R 18~22 C,BHE 50%~60%,%HE 12
h/d, Batkok) i@ mERIEL A BN N6 4,
B 10 B, xh B4R R AR, HAR H R AR 8
(BE®E 3%, %M 10%, HBRE 0.5% , Bl = K
86.5%), 4 200 g/d; BEETHR .. B3 HAE
HERAD ig EXET 2.5.5.10 mg/kg, FRMWIT
4l ig FMRAMIT 10 mg/ke, BRI FIN B ig FK
Y 0.5% CMC-Na, KRB EFHN 0.4 mL/
100 g, %584 . LBRYIAMEXREREL, A
W1REFER.
2.2 HERRERMENE. XREF . HEHER 12h
(REEAK) FRIAR BRURT K B, 250>, 43 85 L 7% , 3% B i)
B FEB B, £ A ARSI ERESHRR
% TC.TG.HDL-C.LDL-C.ApoAl.ApoB K,
338 ApoB 5 ApoAl KM {8 (ApoB/ApoAl) LA
R & Bk 96 7 18 4k 38 (A1, Al= (TC —HDL-C)/
HDL-CJ. [R5 i B ok BB, B9 A M 38 7
(100 mg A L) BMAHEE,  RAREF, FH.
2.3 KEFFME RNA MRBEEE:BEFHKR
JFAE 50 mg A BBk o 0 28 VP B RUBY R, 3R
RAAZERERGB S RNA, B RNA 1 pL, 0
DEPC kb8 /K # B f5, W £ 260 F1 280 nm Bk
g (A) {Evu Azsonm/Azaoangﬁﬁﬁ'\.Eﬁg;%m 3
pL #4T 1.2% WA ER Bk S E, KT TR
% RNA eRH,
24" REFREAMERN (RT-PCR). & FH K
BES, EREE N Bactin BUZER)
mRNA ZHBAFH (NM _031144) FI XK LDLR,
ApoB, HMG-CoAR mRNA # # M ¥ 5 (NM _
175762.NM 019287, BC064654), [A] itf i Primer
premier 5. 0 AR5, LEBEETAEYTHE
BERBEBERAAER ZIVFIIREL

KA 10 pL BEERRMER AR cDNA, %LU
FHREGEHFTRMM 42 'C KM 30 min,99 C.5 min,
7KK# 5 min, & 1E KB4 cDNA #iR —20 C &
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Table 1 Primer sequence and amplified product length

4 LBARA THIARA FRrEaKE
Practin §'-AGGGAAATCGTGOGTGACY §'-AGCCAGGGCAGTAATCTC-3 Uy
LDLR §'-CAAGGACCTCAAGATTGGCTATG-3' §'-TGAAGAGCAGAAACCCTATGGAACC-Y 224 bp
ApB §'-ACTGCCAATCCAC-3' §-TTGGCGACACTTCCTG S %3bp
HMGCoAR  5'-CGAGCGTGGTGTGTCTATICS  §'CAGCAGGTTTCTTGTCGGTG-S' 620 bp

ff. PCR RRifk &K 25 pl. B-actin ¥ I8 KMR
94 'C WiZEH 2 min;94 'C 2 305,56 'C BK 30
$,72 'C FEf#H 205,30 ME#H ;72 'C.10 min, LDLR
P &G R 94 C BEH 2 min; 94 C Bt 30,
57 C Bk 30s,72 'C FAH 20,35 MEFH;72 C,
10 min, ApoB § # &K 94 C B H 2 min;
94 'C % 30s,55.5 C iBk 305,72 'C FEfh 20
5,30 MEFF ;72 C .10 min, HMG-CoA &R B 1%
%% 94 C FAHE 2 min; 94 C ¥ 30,57 C
Bk 305,72 C HEH 45 5135 AMEF;72 'C.10
min, PCR §#¥=#) —20 C %,

#B PCR =4 8 ul. 2 1.5% HAGM B H
KRz, EEKEERD T IREEHA
UVP £ 2% 4 £ % (UVP LIFE SCIENCE

SERIES SOFTWARE) St & # W e BE #4720 47 . 3
BEREES Bactin MHHME, ATEINGHEEY
A3 RE

2.5 SHHFHE - LRBEERA x+s £7,H SPSS
4.0 KGEHTHIT T, HABHBBERRA ¢
BR.

3 &%

3.1 BWAEKER LR KRELEF B
B HEMREGTHEIREERLREE. 4R
RRBHKETFE 4EEBEER (P>0.05),%
REBHREL,

3.2 EFETXERMAE KR MAEMEWE. k2 i
NSRS A, mE TC.TG.LDL-C &
Al ¥ BEFE (P<0.01),T HDL-C & % %K
(P<<0.01), BEAEIAH ifn Fi £ 0 25 &L U5 BA 86 A 1l 5F K
BEERY EXTEA5HEAMA L, mF TC.
TG (Bd ERBAS) LDL-C #1 Al 38 Z & &
(P<<0.05.0.0D), AINfEXE TH A EH K HDL-C
BERB (P<0.05), KAEXTREMMIEIEA
HAANRKHE.

¥2 BEX XM EK B MDA ERARM ks, n=10)

Table 2 Effect of piperlonguminine on serum lipid indexes in hyperlipidemia rats (x£s, n=10)

&/ TC/ TG/ HDL-C/ LDL-C/
A5 Al
(mg + kg=)  (mmol - L™1) (mmol « L™1) (mmol « L™1) (mmol « L™1)

xt B - 1.87140.732***  0.681+0.190***  0.77340.109** 1.346+0.143" * * 1. 403+0.704% * *
%) - 7.320+1. 260 0.99840.162 0. 43240. 301 3.564+1.191 15. 460+ 8. 294
EXT 2.5 6.03240.682" 0.911+0.172 0.5724:0. 305 2.63740.387" 9.50742. 876"

5 5.92340. 996" 0.81540. 168 0.56140. 238 2.273+0. 288" 9.11742. 457"

10 5.07240. 980" * 0.75040. 147" 0. 60240. 270" 2.037+0.387** 7.002+2. 785"
FRABIT 10 4.804+1.144" 0.73040. 261" 0.531+0. 750 2.015+0.800* * 6.015+2.790* *

EHERBM S, *P<0.05 **P<0.01 ***P<0.001
*P<0.05 *P<0.01 ***P<0.001 vs model group

3.3 EEF TR AR MR K B E AR R B AR
mEIFA.ERMAME ApoAl BEMFXFBA
(P<0.01), T ApoB BE B TX B A (P
0.001); AZHH SHAA LE, BB &K ApoB
F1 ApoB/ApoAl f (P<{0.05,0.01,0.001),ZE%
TRABALETH ApoAl (P<0.01),{HK.H
FBHERABE (P>0.05),

3.4 EFTXMRKRMmASAHMHXEREREIME W
3.4.1 & RNA dijk%R: M & RNA Bk E g
LIE M, A RNA FH 3 R R, 25K
28.18.5s,% W RNA ZE . FAERERER, LHE
1. RNA Ayo/Ap B AT 1.8, Wik BB A2 F
R,

3.4.2 RT-PCR% R :RT-PCR¥%: 4 3 ¥ i i

£3 EETHMIEMEXRME ApoAl # ApoB MK M
(x+s, n=10)
Table 3 Effect of piperlonguminine on serum ApoAl and

ApoB in hyperlipidemia rats (x*s, n=10)

RE/ ApoAl/ ApoB/ ApoB/
. (mg + kg=1) (g' LY (g*L™YH ApoAl
HE - 0.09540.015* * 2.015+0.074* * *21.1214+4.796" * *
5] - 0.07540.007  2.450+0.042  32.967+6.004
EXT 2.5 0.07740.009  2.157+0.043"  27.567+5.723"
5 0.08040.006  2.125+0.038*  25.56745.723" *
10 0.09140.007% * 2.07540.042% * 22.567+5.723* * *
FRAT 10 0.08840.006°  2.10340.082*  23.28749.998* * *
E5MBA . " P<0.05 **P<0.01 ***P<0.001
*P<0.05 **P<0.01 ***P<0.001 vs model group

LDLR.ApoB.HMG-CoAR #i B-actin Z£H K B, K
BRANS TSRS, RE2~4, PCR =¥
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Tk A& I IR G S AT 4
RNk 4 B, B AR i 5
HR 4 K B E LDLR,
HMG-CoAR mRNA %
BEYRAHERS
(P<C0.01),ApoB mRNA
, KFEHEHER (P

B1 BRNAmgE OO0 TIEETHASH
Fig. 1 Electrophoretogram MALE. P HAEE
LDLR mRNA ¥ 8 8
H 3% (P <<0.05), ApoB
mRNA K B 5 (P<0.05),7 HMG-CoAR
mRNA K LA (P>0.05),

58 ==

of total RNA

1 000 bp —=
750 bp —=§

500 bp —=
s 1348 bp [ -actin

250 bp —= ! «—224 bp LDLR

100 bp -..%_'2_\

M-Marker 1-% M4 2-BAH 3~5-8H%T
(2.5.5,10 mg « kg™") A 6-FRAMITH
M-Marker 1-control group 2-model group
3—5-piperlonguminine (2.5, 5, and 10 mg + kg~!) group
6-Simvastatin group
2 EET®AEMEXRAE LDLR mRNA
RAMR M '
Fig.2 Effect of piperlonguminine on mRNA expression
of LDLR in livers of hyperlipidemia rats

M1 23 4
2000 [‘p -i'-

6

1 000 bp —=
750 bp —==
SO0 bp i

V- 140 3 .

-+ 348 bp B -actin

250 bp = =*—263 bp ApoB

100 [.;_. - .

(2.5.5.10 mg + kg™ A 6-FHMITH
M-Marker 1-control group 2-model group
3—5-piperlonguminine (2.5, 5, and 10 mg « kg ™!) group
6-Simvastatin group
3 EFTHEEDEXRFE ApoB mRNA
E 3vy:0p 4
Fig. 3 Effect of piperlonguminine on mRNA expression
of ApoB in livers of hyperlipidemia rats
4 itip
BRI E AL (&R e A5 shbks#
T 4k (Atherosclerosis, AS) ¥ B M % B H 1 H
X, BHAIE & & W AS f1 & L % ( coronary

750 bp ~*

500 bp —p b —«- 620 bp HMG-CoAR

b pocw o N ~— 348 bp P -actin

250 bp —a -

100 bp —=

M-Marker 1-%fH84 2-MEH 3~5-FHET
(2.5,5.10 mg + kg™) #H 6-FARMITH
M-Marker 1-control group 2-model group
3—5-piperlonguminine (2.5, 5, and 10 mg « kg™!) group
6-Simvastatin group
4 EEE T XM B M fE K BTl HMG-CoAR mRNA
E 374:00 40
Fig. 4 Effect of piperlonguminine on mRNA expression
of HMG-CoAR in livers of hyperlipidemia rats
£4 FEETHRBLEXARBRABEXZARIEDN
KWl cts, n=10
Table 4 Effect of piperlonguminine on genes expression
related to lipid metabolism in hyperlipidemia
rats (x+s, n=10)

MR/ LDLR/ ApoB/ HMG-CoAR
23 (mg+ kg™1) Bactin Bactin mRNA/B-actin
bogd - 1.2440.28%*  0.36+0.15%*  1.46+0.68 *
B - 0.5940.18 0.7740.23 1.0840.27
EXT 2.5 0.7140.22 0. 6840.29 1.0240.28
5 1.1640.25*  0.5640.22* 1.0940.23
10 1.1740.21*  0.4640.31" 0.9640.29
FRMT 10 1.1840.22* 0.5240.24* 1.0640.21
SHBMAKE: *P<0.05 **P<0.01
*P<0.05 *P<0.01 wsmodel group

artery disease, CAD) RREZHF, AT MIEE &
B AS 1 CAD WEEHE M. L4, NP P
FRELERWFEMAR 5T AS YR K5 HBF
RERZ—,
AHRERARTEXTHAMBER. &R
RAEF T B ERMKE K IMEKRRmF TC.,
TG,LDL-C, [ i X # & HDL-C. (& Al iiHA2E
EAAASENATLERAEALWER . ME
BB R A1K B AS.CAD WG,
BIEEORREREOLSEH BN E
EHE. ApoAl £ HDL M&WEA,HDL KHE
MHiEdEEET ApoAl LHK, HER VA
SFHAS PREEBEMMA AHBARSE KM CAD
Rl EFHABFERIRHEN, ApoB i 54K
& F LDLR &, 5 60%~70% A LDL i,
HABERSH CADREENARERY. WA
ApoB/ApoAl {52 CAD M MERERS, &
SERPERT A FE &K IMEXRIME ApoAl,
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F%{% ApoB B & ApoB/ApoAl ME.RAREXT
AR AR A A R R AR R B FIER,
MR eA T mAE KR ESR B ZEAMER AH
F AS.CAD B,

FHEWEETHEEERIE, FENELE
BRAERESRARBITAT AR TEXT
B4 4% LDLR,ApoB & HMG-CoAR R HE £k &
B, 3 A RAMIT AT, HERBR,BEX
TR B ERE S S MAE X R LDLR 2R FKE,
%1% ApoB mRNA #%i%,{H% HMG-CoAR mRNA
5h-A T N

% CHRRET?, ApoB RikFYEER N IERKIE
BARHPEERAEEMNER YHEEEHR
HREA SV LG, T Sk N AR LB 5
RER, SIEEMMEERBELNRE ERP
R R UM RALG, B ERERS
ApoB LA B TG WRKEKIBES HF M
TG X BKMEH, %L h 8 §MHE MK LDL,LDL
Hi) ApoB REFERIRH| LDLR #5244 2N
FRAME RS % 25 B Ik P8 N T 60%~70%
# LDL MPESRF# R, o1 LDLR #ik &M
AT {2 LDL RHEFT &G M 4%, fi Fii§ LDL-
C EERETHF B LDLR 22 &, B 5
LDLR ik #2540 8B4 v 3 B B I 175 B [ B 4
ﬁ%[sle

MERERTUES, REEEHA XK LDLR
mRNA # %A EEFA RA, RAREEMKE
WH T KR LDLR # H i % %, B {# LDLR

- mRNA RABETHR,AMEEMFR S LDL B

B, AEEMNARRME LDL X TC BEAE.
TEETHM LDLR mRNA KV & FHRAY4, %
BH BE 35 T BE % BR B g I A X LDLR #% 5% & 1 ) 1
A, 8# % LDLR mRNA %X, £ 7T LDLR
A ¥R, LDL-C &R 4R, IR T m
LDL-C.TC KiK. B#H, HARK & Ak ApoB
mRNA #iAF 5, b 45 £ 5 Dhingra %3 i 48
. 48 TR T e 5 B & PR K, LK AT RE R 28
ETEIRAEAEFRAY ApoB mRNA K%

FKV, B REE N R T DNA 454

AETHRARRME R ERERSE, AT REK

ApoB MIA K. VI EERXR T REMMK TIERTF
S-KmERBEAMELSRF (HOBEF AF-1 fl
#EEEEA C/EBP) WEM N, NTFEMK T ApoB
BEAR. %FF LDLR WM, /a2 E T LT
BRE#ERNRARNEM.

T 3E R MIT R HMG-CoAR 35 4+ 1 10
7, Xt HMG-CoAR %R ik E& i . BEX T 7
B3 HMG-CoAR 2B R IZETH BHEM . XHH
B TEEX 7@ HMG-CoAR R FEKF E 1AM A
REtE.

BZ EXTHBAVERHEEIL X—ERE
i f B K ApoB %i5.# 5 LDLR mRNA 7K ¥ 3k
HEMREBE MR T IEE R LDL 5k L3
B, EXTRTEERE B — &% FHEFH DNA 4
AFEEMERRXZ M LDLR f1 ApoB #E Fikk
. BAEBEEAEFROMEEETE— PR,
$ &30k
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