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Effects of Curcumin on the Activities of Plasma Lipase and the Concentrations of Lipids in
Hyperlipidemic Rats Induced by High Lipid Diet
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[ ABSTRACT]

osclerosis.

Hyperlipidemia;

total cholesterol (TC) and triglyceride (TG) in the serum and liver were determined.

Lecithin Cholesterol Acyltransferase;

Lipoprotein Lipase;  Hepatic Lipase;  Curcu-

Aim To investigate the possible mechanism of Curcumin’ s effect on decreasing plasma lipid and antr ather-
Methods Wistar rats were fed with high lipid diet 4 weeks to be hyperlipidemic model and then given experimen-
tal treatment with Curcumin, XUEZHIKANG and Fenofibrate as positive control drugs.

After 3 week’ s treatment, the levels of

The level of serum high density lipoprotein

cholesterol (HDLC) , the level of plasma lecithin cholesterol acyliransferase (LCAT) activity , and the levels of postheparin total

activity (PHTA), lipoprotein lipase (LPL) and hepatic lipase (HL) activities were all measured.

can decrease the serum TG level significantly, especially the highrdosage of Curcumin and Fenofibrate.

Results The three drugs

They can decrease the

level of serum TC and low density lipoprotein cholesterol (LDLC) , especially XUEZHIKANG and low dosage of Curcumin.  The

high dosage of Curcumin and Fenofibrate can increase the level of HDLC.

in the liver.

increase the LCAT activity in the plasma significantly and decrease the level of free cholesterol ( FC) in the plasma.

and Fenofibrate can increase the level of PHTA.
and Fenofibrate can increase the level of LPL activity.

on dowrr regulating serum and liver lipids.

The high dosage of Curcumin and Fenofibrate can significantly decrease the level of TG in the liver.

The high dosage of Curcumin can increase the level of HL activity.

Curcumin and Fenofibrate can decrease the level of TC
Curcumin can
Curcumin

Curcumin

Conclusion The results indicate that Curcumin has significant effect

Meanwhile, it can upregulating the level of plasma lipase avtivities, which may be

one of the possible mechanisms of Curcumin’ s effect on decreasing lipid and antt atherosclerosis.
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1.1 ZRAMm

ZEBREVREHIFEESRS T EFHRTH
&, #5 970817, R =E £ & E 4 64.20%; 1 g
EHARAALEGEMREARAG £, #F5
990820, & & & KT A>T 2.5 mg; FE 5 N4 i
AT 72 25 2 F] & 75, 5 0000201 .
1.2 RIEMESEMEARERNELSHE

60 R 1 Wistar A R, A& 163.3£6. 1 ¢, 1 F
ERFk L@Lhsime R, AREGENEE
5 R, tA%xEE 231 C,8E 40%~ 10% . &5
WH—R G, RE\EEEHT S R AH: BT RA,
BAH XEZEAEL. 2EERAEL . LEE
fAndEE M. E%RAS T EREARESA
(%% BH 25%, EH 15%, B8 10%, T XK 20%, 4
SR 25%, B 1%, B E 1%, 214 3%), 5 E#E
AU o 5 25 R A B e A ORH(EE B 1%, B
10%, & # 10%, FE & & 0. 25%, # &k 45 £+ 78.
T5%), FHERERE20g. 4 AEERETEMLE.
ERBRERENE RS T AR AGWET, E¥HEHER
10ml/kg £ H#HEAEE, EAHAE X 10 mL/kg 1%
RFEASEZEE RAEZEZLERER 10
ml/kg ZFEZ[ B 100 mg/(ke. d) B E&HE, ML T
ANMERAEWIOE], BRAEEZEZEERENF 10
ml/kg ZFE[ B 200 mg/(ke. d) B E#HE, LT
AN B 20 ], f 8 B4 & K E 10 ml/kg 11
fig BE[ BN 400 mg/(ke. d) M JE &, 84 T AKAEH
20 f&], dE WUAF 4 & R AR 10 ml/kg 3F 3% TU4E[ EF
100 mg/ (kg. d) dF 3 WU4%F, 48 4 T AR £ 1 20 2],
S = FEAFE Y, IR = KB b 9 B L&A
H, A RET — K £ 4R EE B I, myE A T A TC.
TG. & % & Ji& & & 2 & & (high density lipoprotein
cholesterol, HDLC) , EDTA 44 2 40 %% 1 2% A T | =& oF
% fig BB [E] B2 B A 4% #% B8 (lecithin cholesterol acyltrans-
ferase, LCAT) v 1% 1 Jif % FE [ B% (free cholesterol, FC)
B, KERAFTLYHH L ORBREEMAHK,
FZREFRBRESATH(312.5u/kg), 15min 5
% IR SR B & i 2, N E R & b ¥ RS AR B
( postheparin total activity, PHTA) . fi§ & & A5 ¥ ( lipopro-

tein lipase, LPL) F7 ff 5 B ( hepatic lipase, HL) & &, W7
FA A R, TN Z AF TC #7 TG
1.3 MEFE

1 v& TC.TG Fn HDLC Rl B i | &, XA & & 7
WEB AR £5, KREEBEGEE®(lw
density lipoprotein cholesterol, LDLC) & & R &
Friedewald ARt &. FESXEARAERI, &
B-BEEB-ER B e RN E TC, ZB AT 6 E 0 <
TG, % BRCHR[ 3], Al M 3¢ o o7 8% Rg Ao fE B 8% 1F &
4, £ LCAT B9 16 I T, B [ 8% 85 3 e, T FC W 2,
B FI R B E B R A &0 E FC 4 &, U FC B
BB (BB B B B BE AL B) R &R LCAT E % A
/NP, PHTA . BF RS 6 %2 LPL & M 0 & & A i 3L A
N, EI3TCpH B3 4B TE5— & im
A8 30 min, M1 3 ek LPL & AT Fig B8 o] 4 JE 47
W1 TG 7K A 4 H i A0 iiF B BE B BR (free fatty acid,
FFA), J 4818 70 2 W 2 4 W FFA & &, BU#] 4 A
4 W PHTA LPL #n fF g B & 15
1.4 GitZEE

FEsER v Ts B7, S AR KA F £4
M, HEELERXA ¢ Bk

2 4R
2.1 HBEKRKRMEBFZBEE . HH=BESEURZ
HHLLE

R B 2 K A B AN R v DURESS) R PR
3% TC & &, LA JE AV & 2% % X &L, &
fIGTT 2 22 38 AR DURR R 2 25 PR LIS TG & &
(% 1,Table 1) .
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Table 1. Effects of Curcumin, XUEZHIKANG and Fenofibrate
on the concentrations of serum TC, TG and the ratio of TC
and TG

5 m . MARERE HME=E SEREEY
(mg/L) (mg/L) Hih =M
IEH X HR 4L 10 875182 1253%263 0.73%0. 14
IR AL 10 1790+280° 1727 +364* 1.08%0.25
EAEEERA 10 1218+214° 1180+281° 1.11%0.29
FAEEEEA 10 1305%194°  952+222°  1.257F0.17
i [s= ) 10 1031 3201° 1368%365 0.8410.23"
e DURR AL 9 1314%234° 47F184° 2.1810.51

a: P< 0.05, SIEHEXTHALLLE; b: P<0.05, ¢: P<0.01, 558
MR LA
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e ) B 22 B R AU DUR A 218 i HDLC &
&, @R EZ R 0 AR DRSS AR
J%/> LDLC & & M1 f# %k LDLC/HDLC Eb{E (£ 2, Ta
ble 2) -

®2 ERRMERMFEINFTARNESEEREE
EEREMREZEEEEOEERY EUR_ELENT M
Table 2. Effects of Curcumin, XUEZHIKANG and Fenofibrate
on the concentrations of serum HDLC, LDLC and the ratio of
HDLC and LDLC (x )

R B A LCAT V5% 5 1 8 X B4 L i B 2
BREAG, T = K 77 B 22 30 2K Ak 2 5 18 =1 LCAT & 1,
IR v DUREXS R B B . R I77 2 2
R FC &=, M3k WA FC &
BIN( 3R 4, Table 4) .

SREE

&4, ZREF.MAERAAETE DIFF T 5% U 5% A5 AB [ B2 it 2
HREEMRFEEERES SN

Table 4. Effects of Curcumin, XUEZHIKANG and Fenofibrate
on the activity of plasma LCAT and the concentration of plasma
FC (x *s)

L S et S s R

IR B 4L 10 512 56 134£50  0.27%0. 11
e P A 21 10 358+80° 1141 £325" 3.56£1.35"
RAIEREERH 10 405E63 6112200 1.59 0. 78¢
mAEERRA 10 428%66° 656 1817 1.62%0. 55°
I fE FRH 10 370 £69 457173 1.22%0.57¢
it M 9  96E216!  485%127¢  0.85*0. 27¢

a: P< 0.05, b: P<0.001, H5IEFEXTHALE; ¢ P<0.05 d: P
< 0.001, S e AL HLAL .

2.3 BHAXRAREPEEE. HBA=FESEURT
HHLLE
FLEFMIAEE DURF 68 B & FEAKHIE TC & &,
ﬁﬁ%ﬂ%%ﬁ%%ﬂﬂﬁﬁmﬁf&“’”ﬂﬁﬁﬂﬁﬂ?ﬂff
&, JEE DURR (I E TC/TG LU AE FE AR (3R 3,
Table 3) «

iE 3. ZRE.MAERMIEE DT AT B 2 B EBE . H i =R
EURZELENZN

Table 3. Effects of Curcumin, XUEZHIKANG and Fenofibrate

on the concentrations of liver TC, TG and the ratio of TC and

TG (z £

N " \ A [ e = i pVilil lEl;H%/

(mg/g) (mg/g) Hih =
IR0 B 4L 10 1.5%0.3 3.7%1.0  0.41%0.10
IR R 10 17.2%1.2* 13.2F1.6* 1.34%0. 15"
AR REd 10 13.7%3.4° 11.5%2.9  1.18%0.21
mlEEREA 10 14.9%2.4> 10.8*2.1"  1.35%0.13
I i 4 10 15.5%2.3 11.8%f2.1 1.32%0.18
e DURR AL 9 59%1.5 82%3.2" 0.74%0.17°

a: P< 0.01, SIEEXRALE: b: P<0.05, ¢: P<0.01, 5&EE
R L.

2.4 REHAFR 3R GRS AB [El By Bt B 4L B A 1

7 H n LCAT [Hmol/(Leh)]  FC (mg/L)

IE X R 4L 10 36.27 19. 67 174.8 £12.2
MR ZH 10 17. 08 8. 44* 197.5%41.0
BAEEERA 10 28.22 +10. 07" 161.7£15.0°
T R AL 10 34.37 £14. 4° 177.1£15.9
I iR e 2H 10 19.51£6.78 194.6£27.9
A3 IR 4H 9 17.96 £6. 72 449. 9 £130. 4°

a: P< 0.01, SIEHXRALLE: b: P<0.05 ¢ P<0.0l, 55k
BRI,

2.5 SHRARFEHEMERSERIE.BEQ
B BT BEBESE M

5 IE 5 0 B A6 b, S RS AY 4 PHTA L JH fig
g LPL 35 M35 B 2 IR, K. S B2\ RZ AR
DURs BE 4 B PHTA AT LPL 351k, Sl EEE R
T PR S M, (A BT A AR A OC B 2R
I AN 25 (£ 5, Table 5) .

£5 ZHEFR.MBRANIEEDEXFR LIRS AEHEE. AT
58 . A5 5 B BE BSR4 B9S2 0
Table 5. Effects of Curcumin, XUEzHIKANG and Fenofibrate

on the levels of PHTA, LPL and HL activities [ x s, mEq/ (L
*h)]

Vo H n PHTA JFT i g LPL

IE X R 4L 10 1.44%0.37 0.98%0.32 0.46%0.12
o IR AR R 20 10 0.84F0.21" 0.597%0.13" 0.250. 18"
BAEEERHA 10 1.07320.23° 0.61F0.12 0.45%0.17°
FAEEERA 10 1.5530.36°  1.063%0.42° 0.49 £0.24°
1 fig REZH 10 0.95%0.31 0.67%0.26 0.32%£0.20
e DURF AL 9 1.32%+0.26" 0.81%0.35 0.51%0.26°

a: P< 0.05, b: P< 0.0, 5IEHXTHBALE; ¢ P<0.05 d: P<
0.01, 5 lEBasy 24 L o

3 i
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SEGIE B VF 2535 AL 98 24 A8 DO SR 38, 3 5K iR
BARK, Y0 MLYBORG il 2, 503 o LR I, 9 /0 I 5 5
FEC PRI PRI, R IO II0L 85905 A LT T R0 ZE BT RETR
AR AT SRS, B FOUE A DL AER: BRI g
YEH, 225000 2 35 b IS (i35 JFF I A 3= 3 ik B TC
MTG &&, LLAETG EM N E . EEHERB TR
fiGIf3% LDLC & & A13E i1 HDLC & &, R AR EH a
(RO, A S 2 35 B R i 97 /0 P I oRE A A
@pifig oL E AR H, 2270 R BEX AR B 1 5 2 /Y
LDL 484k, S35 #th 9 2> i 3% A0 I o i) 3o S04 i o
TR, ZBERTENFIEMAD LDL X B W40 i, -F
Ve LA B RN P R A e P SR P e R A i
SRR F, 22 3 3K B0 B AIK 4 T il 5 U0 A 0 1) 5
( plasminogen activator inhibitor, PAT) y% 4 Fl 3 r55 4 21
TR -5 I ) 38005 W) tissue plasminogen activator, t-PA)
WEE, TRREAE MM SR AT 4R B RS BRI, Be PRI
KR, A EHERCRAE . DLEERRM, ¥R
RERE % M AR SCRE B i BT Ak, 2 —WR B AR 1 % IR
.

AR SCUESE, 223 5 Ae 0 & H PR AIC & 1H v v g i
RE K BRI AR TC A1 TG /K, BEAK IfiLi% LDLC
R ANBE N HDLC & &, % TG fE L T B TC.

JFF I LPL A1 LCAT & I 5 s 8 FAR M i =
ANRBE N, 12 IR R A b R A R A
FA'™ o LCAT & —Fh b FF T 4 b 77 7E T 1L 3% 7P (1)
it FLIE PR M A HDL B50RE 1 ORI 70 7 B 56 2
RLART I S 5% % 22 i B0 E I % 73 1, DAJE 1L
REME, Jo & 0 AR A B2 IR 2 H (very low density 1i-
poprotein, VLDL) ¥ # % LDL. 5 J& #F N\ E 9% 76 .
LCAT 7£ i 3 JiH [ i i 44 A2 HDL Ji 340 12 Hh k4%
FAEH . HIEMERRES SEUEAN FCIREZ T, 1
TR Lo 9 9% 1 o LPL AN T B B 2 I 9 1 3
WM TG A R MM <M. LPL 772 T
JHANHEAEARINE N A0 T . e BRI
Hp 7L BE #30RE ( chylomicrons, CM) A1 VLDL A TG HJ 7K
fift, /£ CM S VLDL F B e v & 4% 58 4R F, T AR
B DU A AFAE T JFE VA B 4 3 T, 8 3 A () 5
JiG 8 FA HDL AR bt 2 24 . LPL A0 I il
TR 2 AR R R, BT A R R B TR R T R
BUCM K VLDL F#fbshs, 515 TG ME. A SLR
RN, AR A ZH LCAT & VE W] & R %, WTRE A2 6 ot
FE I TR, S0 R 23 W LCAT 437 M LCAT
TR T B, G5 SR T[] P A I A R B AT, B P 7

Bk 2L, A1 RE [ A A P HE R, AT {66 0f 37 0 A E
TC Fhs, £ K AL R E &M LCAT &M, TRe 51
HEFF & B LCAT A8 LCAT 3 P88 i 5%, X AT fE
REHRFFR TC M FC WML —. Ififg B
AEEVE DU X LCAT 3 1 76 B 2 52 i, B8 4R ot g e
BT & WAt VT 28 i 7 o] 5 4 ME 4 i) HMG-CoA 348 5 B,
I/ FE 2 PR 5 i, B8 S U5 2 b 189 m 41 P S 2% T
LDL 2R K2R3, M I3 i 47 3K 4 LDL Uk (37
Bk, {1 A TC ¥R FE B AR, 1EL I AR KR B A I3 TC AT
RE 5 LCAT W& T4,

STIGIE B, = A AR 40 PHTA L LPL. BT i g & 1
B S AR, AT RE 2 = IR B S H R A L B A A
FUIG B, 25 3% 2 A8 {f PHTA JLPL A1 5 B 0 12 14 v,
IR0 A B vE E, TR E & TG BEE A
(AR I8, A8 L35 A0 BF I TG 2 & BB RRA%. JE3% 1L
e 8 U425 24, R {8 PHTA A0 LPL J& V3 =5, AT B
2 M I VT Tk SR A A K8 T A TR 52 AR I LPLL T
PE, WEOREIREE A A VAT A f14) 3% 35 AN 01 1) 2%
FEEE C @GR RIE, I LPL Fi 5 14 3% 5,
ARF L5 MG+ E & TG 58 A, M k&
TG &Y.
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