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Effect of Pimpinella brachycarpa Extract on Lipid Metabolism in
Rats Fed High Cholesterol Diet
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Dept. of Food and Nutrition, Chosun University, Gwangju 500-755, Korea

Abstract

This study was performed to investigate the effect of ethanol extract of Pimpinella brachycarpa (PB) on
serum and liver lipid metabolism in rats. Male SpragueDawley rats were administered 1% cholesterol and
0.25% sodium cholate to induce hypercholesterclemia. PB ethanel extract (200 mg/keg/day or 400 mg/kg/day)
was also administered orally to rats with high cholesterol diet for 6 weeks. We divided 40 rats into five groups:
normal diet group (NC), high cholesterol diet group (HC), normal diet and PB ethanol extract (200 mg/kg)
administered group (NCPB), high cholesterol diet and PB ethancl extract (200 mg/keg) administered group
(HCPBL), and high cholesterol diet and PB ethanol extract {400 mg/kg) administered group (HCPBH). The
growth rate and liver weight of the high cholesterol diet group was higher than those of the normal diet group,
whereas those of the groups administered PB ethanol exiract were gradually decreased. There was a signigicant
increase in the activities of serum alanine aminotransferase (ALT), asparate aminotransferase (AST) and
alkaline phosphatase (ALFP) in the high cholesterol diet group. The administration of PB ethanol exiract
decreased serum ALT, AST and ALP activities in a dose-dependent manners. The high cholesterol diet group
showed increased serum triglyceride, total cholesterol, free cholesterol and LDI-cholesterol levels, and
decreased atherogenic index, HDL-cholesterol and phospholipid levels as compared with the normal diet group.
PE ethanol extract administrated groups showed increased HDLC/T-C, HDL-cholesterol and phospholipid
levels, and decreased serum triglyceride, total chelesterol, free cholesterol, and LDL-cholesterol levels as
compared with the high cholesterol diet group. There were no differences in the concentrations of serum
triglyceride, phopholipid, LDIL-cholesterol, HDL<holesterol and free cholesterol between normal diet groups.
The hepatic concentrations of total cholesterol and triglyceride were also lower in PB ethanol extract
administrated groups than in the high cholesterol diet group. These results suggest that ethanol extract of
FB exerts hypocholesterolemic effect by reducing serum and liver cholesterol contents.
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ol A AR Ak o] ofzqtola, A Ad, &
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AFEF, 949 A= Fol a7t Aol %ok o9
Zol FEL d2ig A48 olye gEoas dy
AH-8-3F A,

)52 "Hgyl Cr)} FRea(12), B-carotene, fla-
vonoid, polyphenol $3 &2 thakgl d2l3 Mg dd B2
& et e Aom Gl FtE o Yegd
a2z #9 Ad7Re FUE A2 FE2E59 i viroolA
Salmonella typimurium TA 985 TA 100 F #FolA4 =2
FgEdwe &4 & YA n(ld), 448 UE 55
= Zdde] AAamsrt 3191 2.9(15), polyphenol oxidase
A NS AdEe] EUHE dAATI= 0] T
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nate?} #}E FE2ES WA AAA43 JAHFE S
A 45 ke 297 et eq 1y, FuE wgE
FEEZ EEY AFE4 S B ¢ dd8d 2938 v}
ERf 91 TH(18),

o droA e nEd=dEe] £
Asote], JARAADHRS ot F
o RE(19" 9 A4 A ‘?H low density lip-
oprotein(LDL)-Z#| ~ B -2 macrophage| ] A=A
G422, free radical, W= Al F.9] lipoxygenase = 7-41&}
A ZAe] oste] A e deky Ao LDL-Zw 2w
%(oxidized LDL-cholesterol= A4 g}, 4544 LDL-=
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PV E(Pimpinella brachvearpa)2 2003\3 442 A3 v+
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2 500 mLE &33}9 blender(Braun, MR 350 CAYR =&

Aok 65°CollA ER7YA7E F-Fote] 34 33 F&
gk & Whatman filter paper(No. 2)& <] 3}sl4c}, o A&

40°C 82 o]l A rotary vacuum evaporator® 2-v]E A 7
stz AEED F 70°Co BF BAAA ARE AR
a3 ot

HE==2 A B A

HAHAZEL Sprague DawlevA 5579 24 A4 407}
g ZAdista 49584004 15Y ¢ 2z 3

SN Fod @ AF 307100 g9l AL ol el
g & 7 8oty b ez o] STF Aol (cage)
of 1mte]4 Heleto] 657 AFSatth dg Aol A4
ol o} TEZE AH B4 ]2 o] AIN-935 7| F(25)0 8
zAEY o, nEY A0 1% ZU2HE9 026%
sodium cholateE A7}ste] ZA| e tHTable 1). F}E oﬂ
BE FE2E 5o £32 dudd s BEY2 ) E o8

FEE ALF T2 12 A4 AF kg T 200 mg, ig
TR 1Y 84 AF kg T 400 mgs ]2 ol
S A g 4P D Aol A Felaigich g7
Table 29} o] A42MNO), TE2HAH S0 Fo (T
Z, HO), A4 o]9) A& og2 %% 200 mg/kg

Table 1. Composition of experimental diet (g/ke)
Diet composition Basal dist High cholesterol diet
Casein 200.0 200.0
L-methionine 3.0 3.0
Beef tallow 100.0 100.0
Choline chloride 2.0 2.0
Corn starch 4455 4356.5
Sucrose 200.0 200,0
Choline bitartrate 2.0 2.0
Vitamin mixture (AIN 93)" 10.0 10.0
Mineral mixture (AIN §3)7 35.0 35.0
Cholesterol 0.0 10.0
Sodium cheolate 2.5 2.5

D2 AIN-G3- VY vitamin mixtwe and AIN-93-MX mineral
mixture (25).



Table 2. Experimental design for animal experiment

Groups Diet composition

NC Basal diet"

Hc? Basal diet + cholesterol (1.00%) + sodium cholate
(0.25%)

NC-PB  Basal dist+FBLY

HC-PBL Basal diet + cholesterc] (1.00%)+ sodium cholate
(0.26%)+FPBL

HC-PBH Basal diet + cholesterol (1.00%) + sodium chelate
(0.25%) + PBHY

Yaccording to AIN-93 diet composition (25).

P1IC: high chelesterol diet [cholesterol (1,.00%)+ sodium chol-
ate (0.25%)] administered group.

SPBL: P brachycarpa ethanol extract 200 mg/ke of bow/day.

YPRU: P hrachycarpa ethancl extract 400 me/kg of bow/day.

of bw/day £ (NC-PR), = o8& 5= 200 mg/kg
of bw/day 2 TLEH2EHE 4o ¥ T (HC-PEL), 3
& ol82 FEE 400 mg/kg of bw/day 2 T ~HE
o] BT Z(HC-PBH)LR }yre] dA8 % &3
Aol &= A g glo] FEotUL AASE E5E 1812°CE #
e on 29 1247k F71(08:00 7 20:000 & 24519
ot AF AFolA dAAA DY AFE Tele] AFFohE
o2 BN T, A% AFErRS Y 710y 4
ol oR o] 7 4T Aolag& s Pl

NEEE IR
AAE 20417 AN F oEH 2= stz AE i
& BRgemo)a A Este d2olA 308 FE AT
1,150x g2l A 2027 4888 & €4& Eeete A2 &
F 2 oak @Y EFE ARE AEEY

& AST, ALT & ALP &t =3

Aminotransferase 2-d-2 Reitman¥ Frankel?] 84 (26)
o 9]3lal ZA|H @7 transaminase &3 & kit(3l%3}e)
£ A}gste] alanine aminotransferase(ALT) 2 asparate
aminotransferase(AST) 84 & A0 od @9 = €4
mL% karmen unit® XA 82t} Alkaline phosphatase
(ALP) 242 A" kit A 2HGFA )& A&t 53
59 2 king armstrong unit® FEA]5FE ),

= ;{\XI shar =&
F 473 FF2 McGowan 59 HH(ET)] &
ate] A9 kit(AM157S-K, Asan, Korea), F2Zul~H2 &
Z-2 Richmond?] AW (23)00 &8k =9 kit(AM202-K,
Asan, Korea), 9152 &2 Eng9 Noble?] W (29)0.2
ZA 9 kittWako Co., Japan), 28] 782928 E 33
& Takayama®) HH8(30)0.2 249 kitlG-HH54, Shinyang,
Korea)& Ah&ste] 53ttt HDL-ZH2HE &9
Noma 59 ZAW(BDol Fdtd =Ad kit(AM203-K,
Asan, Korea), LDL-Z# ~HE #FE Friedwald? {FZ&
H2H E— (HDL-ZH 28 B 547 4/5)}0] 95t A

gk g
U Al

g4 9 Adcfrte] mA= A 1163

et H(32). HDL-Z¥ 2 H 29 FZd 282 g 1
£ Adslger, ZHAHE oAHE FE2 ST A
E Aol A FElZHadE §9S Aok Fekach 48
FAZ G A= B0 o] &5+ F94 3= (athero-
genic index, ADve {(FZ¥ ¥ E-HDL-ZH=HEY
HDL-Zdl&e &)l 9 Aste] Fotdct

=3

2)

A E XA 2 S
74 & A" L Foleh(33)0] 289 7+ =20 0.9%

NaCl& 7}sk2 homogenizer 8 w2 thE YRS 7
aFo] CHCla-MeOH(2:1, w/v)& 713 & o) i}abql o), o] doj
CaCLE 7letm ZFF G2 1,150x golA 1087 428 g
ot A AE AT T N gask A2AAT 29 A=
£ CHCLell &8st triton X-1002.2 A& & @45}
FUd o FEULHEY AL g SA
A TH34).

SH x|

AP A= SPSS package® o] &ato] 4PTd BHEL
R BASE T 84 f94 242 44w 2
24 (one-way analysis of variance)2 3+ T pd0.05 +5
oA Tukev(T)-test® o|&ste] 24z FAAsA.

N
&

2ot 8 nE

HEES7HE, MolEE 3 ZHE/MAHE HIE
Aess 2 2949 g
27 ste] 657 T 8A9Y A
F571%, delas L I/ AF H &2 Table 39 &),
Table 3949} Zro] HCT (L ZdH 240 9hE Fo
Y2)E NC2(7| 24 olths Fo g A 4ol Hate A
Fo7HEe] A vehded, Aus e 2555 A8
el wgek 4 @T o9 HO-PBLT# HC-PBHZS HCT
o Hlgte] Zade Age BA o} Foaks gl Ao
A& HCT ] 0.26£0.06& NCT-9] 0.1810.040] H] &}
A Fea, FIE EE FTE HET A T
Gl m-2 f-oite dley gaHsdn AF 3 xA
9 FAE nZUAHELE F9¢ HCH, HC-PBLW
2l HC-PEHT E57} NCE9 3.12+0.36 /100 g of bwol
H 89 Zrtatgd o), mEYU A Eolg) YR o
222 43 Tz HC-PELT# HC-PBHT 2 Z+2h
4.3240.28 g/100 g of bw9} 4.25+0.37 g/100 g of bwE
T ZY ~EEA kS Fo e HCH 9 5,14 +0.62 g/100 g
of bwoll Hl&te] AstE 9tk Table 3). ol& 2lo] F Zu~
HE A7 273 5 U288 2 $472 50 S350
7o) A7} 2718 A(35) 0.2 A7bE o] ¥, Rheed} Park
(36)9] B39} FAMek AT nEY Y S eks 39S
ulo] Hste] Z1E gL FEFES HFTFA A AT 7T
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Table 3. Body weight gain, feed intake, feed efficiency ratic (FER) and liver index in rats fed high cheolestercl diet with

P, rachycarpz ethanol extract

Groupg” Body weight gain (g/day) Feed intake (g/day) FER? Liver index (g/100 g body wt)
NC 3.74 £0,62% 20.26+2.64° 0.18+0.04 3.12+0.36°
HC 458+0.46° 17.6241.06° 0.26+0,08° 514 +0562°
NC-FB 3.63+0.61° 21.39+2.56" 0.17+£0.05° 3.01+049°
HC-PBL 4414+0.29" 18.4G+1.0g%® 0240020 4.3240.28°
HC-FBH 4.20+0.44° 19.35+2.26° 0.22+0.01° 4.2540.37°

Uoee the legend of Table 1.

UFER: Feed efficiency ratio (body weight gain/feed intake).

¥The results are mean+SE for 8 rats in each group.

Yalues with different suparscripts in the same column are significantly different (p<0.05) betwean groups by Tukey (T) test.
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Table 4. Activities of ALT, AST and ALP in the serum of
rats fed high cholesterol diet with F. rachvcarpa ethanol
extract

ALT
(Karmen unit)

AST ALP (King

Groups® . .
DS (Karmen unit) armstrong unit)

AL FEe] nxdF dAY g4 2 oA A A YA}
E NdAFezs Autes A HAXY A& A4
A ZAAY AFE Fol FARD A 7 BE
Aoz 499, ogd R} 482 HASE 8
LDL-Z# =&, VLDL 2 chylomicron?] && w2 g
EHE 29 ZY~gEe &3 )

240 9&

T oAn-- n i) ]L]’
A= ‘ﬂ%% 4 itk

g2 & s4AE, s2H~HE 2l

AAAA 2B 2 tbE ABE FE2ES
A L2000 mefkg) ™ TETHA00 meg/kg)S 6575 Fo T
43 F4AAE, =408 2 942 $99 dge
Table 59 Z&t},

Table 5ol A 9} Zeo] wZY g 22 o|vke Fod HCE
9 43 F F472 492 10042+8.25 mg/dLE NCTE Y
82.18+6.32 mg/dLol H|3o BAGA =70, ==
&4 ols} g odiE F25S ALTF 4EF
# HC-PBL#& 91.32+7.81 mg/dL, 24%F &5 4 ¢
HC-PBHT& 85.26+4.79 mg/dL& HCTol vl &t z}hz}t
9.06%%} 15.10%2 & &g Ayt 43 5 &
2y ~¥ & FFS HCE o] 116.43+8.49 mg/dL2 NCT 9
81.96+9.63 mg/dLel| Hlate] fejatA Frletda, At
Hg 25 HAF g nZd g4z F71HAR
FZUAHEE §9%] v dEdos gaHglon, NCF
of =AstA AstE 9t HCEY 84 3 942 g2

2 oRE B

Table 5, Contents of ftriglyceride, total chelesterol and
phospholipid in the serum of rats fed high cholesterol diet
with P. brachyearpa ethanol extract (mg/dL)

Total cholesterol Phospholipid

Gro upsl) Triglyceride

NC 80.12+4.327% 158 18+7.06° 3049+5.21°
HC §2.94+9.88° 175.24+11.49° 40.43+3.19°
NC-PB 78.07+7.21" 150.29+8.95° 31.15+4.35"
HC-FBL 85.91+6.34*" 182.43+7.07" 38.25+72.98
HC-PBH 81.51+5.78% 161.00+11.85% 32.14+3.00°

81.964+9.63% 304.26+£26.47°
116.43+8.46° 250.14+21.99°
75.95+10.11° 312.26+15.44°
HC-PBL 91.32+7.81**  90.17+11.05" 268997 +24.01™
HC-PBH 85.26+4.79°  84,79+6.49"° 278.43+14.95"

NC 82.18+6.329%
HC  10042+8.25°
NC-PB  84.33+5.40"

Vace the legend of Table 1.

The results are mean+SE for 8 rats in each group.

Fyalues with different superscripts in the same column are
significantly different (p<0.05) between groups by Tukey (T)
test.

USee the legend of Table 1.

¥The results are mean+SE for 8 rats in each group.

MZalues with different superscripts in the same column are
significantly different (p<0.05) between groups by Tukey (T)
test.
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mg/dLE2 TEZY 2 EEHo S Feolgk HCF 9 43.33+
5.01 mg/dLo) Hlg}oq =& oJ&H o g Ao} o1y 18

2 5ol Alrt fFoakrt gl @4 F Zu g o4&
HZ2 %2 dUE 3 25L& H¢Fod HC-PEL
0] 52.71+10.82 mg/dl, HC-PBH©] 52.54414.91 mg/dL
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Table 6, Contents of free cholesteral, cheolesteryl ester and
cholesteryl ester ratic in the serum of rats fed high
cholesterol diet with P. brachyecarpa ethanol extract

a 1y Free cholesterol  Cholesteryl Cholesteryl
roups (mg/dL) ester (mg/dL) ester ratio (a)?
NC 31.02+3.26%" 50,9447.95% 62.15
HC 43.33+£5.01° 73.10+10.12° 62.79
NC-PB  29.67+5.28°  45584G.29° 60.57
HC-PBL 37.46+2.01°  £2.71+10.82° 53.46
HC-PBH 32.25+6.04b 52.54+14.91° 65.98

USee the legend of Table 1.

BCholestery] ester ratic (%) cholesteryl ester/total cholester—
olw 100

¥The results are mean+SE for 8 rats in each group.

“Values with different superscripts in the same column are
significantly different (p<0.05) between groups by Tukey (T)
test.
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Table 7. Contents of LDL<holesterc], and HDL<cholesterel, cardiac risk factor {(CRF} and atherogenic index (AI) in the
serum of rats fed high cholesterol diet with £, brachyearpz ethanol extract

Groups” LDL-cholesterol® (mg/dL) HDL-cholesterol (mg/dL) CRFY AIY
NC 56.91+5.16%9 49.19+23.20° 1.94+0.065 0.54 +0,02°
HC 104,57 £9,10° 31.94+4,19° 3.65+0,14% 2.654+0.01°
NC-PB 48,78 +3.18° 43,34 +7.84° 1,74+ 0.,09° 0.74 +0.03°
HC-PBL 73.27+£6.09° 35,164 3.68%° 2.59+0.11° 1.564+0.02°
HC-PBH 65.62+5.45° 36,424 3,27%° 2.33+0.,08" 1.334+0.05°

Yeee the legend of Table 1.

?1DL cholesterol= {total cholesterol— (HDL-cholesterol — triglyceride/s)].

¥CRE (cardiac risk factor)=total cholesterol/HDL-cholesterol.

YAl (atherosclerctic index)= (total cholesterol—HDL-cholesterol/HDL-cholestercl.

The results are mean+SE for 8 rats in each sroup.

®Values with different superseripts in the same column are significantly different (p<0.05) between groups by Tukey (T) test,

Qog + Aol FUANEH QDARRY T T2
& AddAm deH 9
B, olH & HDL-Zdl~u &9 T35 2 a7y
ol

Aol e 71 AL oo gdelAwt, rzy 2 @ 82 s FAAFATA 22 Acw A=
= =73 o 3 IS
#9324 2U2AEE A AAR) FALAE A e

HE22 d5x g 92 6 2H4402 a4
o] g9 F T AHE FFE AsAlA FHA T )
A 2 el faT Zlozm el 9led, LDL-E 4k
E e 903 3AE fA e A t49). A A5
473 F HDL-ZH ¥ E 332 HC o] 31.94+4.19 mg/
dLZ NC9] 42.19+3.29 mg/dLel Hlste] 24.29% A& &
o 5tA FAiadct w2 LY B4 e)sk At oEe &
=52 W3R HC-PBLF3 HC-PBHZY 43 F
HDL-Z¥~H & 332 27 35,163,638 mg/dl.7} 36.42
+3.27 mg/dLE HCF ol H8}o Z718lYg o) A8 o
2 F25 59 &% g2 Fozt= gl

ALFY AR 5= NCo] L.94+0098 HCT9) 3.65+0.14
of Hlgle] FA e FradE AT, LFY A EH )
#}E dEE =255 BEFS9 ¢ HC-PBLE T HC-
PEHw & HCZ ol Hlg) f9doem 3 £3& Yezle
o NC#o= v =g &t s das 55258 F
o 2FE Fo|= Ueh)x] ekt

T FEAs I A49S vEhde YA A = NC
9 0.94+0.020] Hdta] HCEL 2.65+0018 282% 4%
2 @JAsA FrrH Ak g e FE5EE5 HEF
% HC-PBLE# HC-PBHT & HCEo Hldto] S35+

3 2ZY~EHEH S HAANA 6
T 39 3 4A9 7 F F4AER FEUAEE S
Table 33 Z&t},

7t F 472 #F2 HCo 0] 11.56+1.97 mg/g® NC
o9 5.77+0.54 mg/gell Hgld Frtel R, nEYHAEHE
Holg} AE g FEE5S HEF 9% HC-PBLE#
HC-PBHZ & 57t 4744 §FE 984 a7
Sy NCZROE A vewt, 1 F 248 E 3
L HCi# o] 4.69+0.54 mg/g® NC 9 2.01+0.31 mg/gol
H &9 ZrtEdn. AUE g e 555 A2 HEE
o 9 HC-PBL#& HCZ 3+ #9371 §192 243 3¢
F gk HC-PBHT-& #98hA Ash= gl ot NC=l H] st
o= Z9tth Adde g F98 NC ) NC-PEZ 7hols
F9A7 glAdck ZHAEELS oA F5ae] He] &%
oz BHEZ, o]RA o]2d FEIE Holnig 4AY
ZYH~EE 2 AR dgetd AFede A4S AA o
Al ko g Faye] AolgH e AF(entro-hepatic

Table B, Contents of triglyceride and total cholestercl in the
liver of rats fed high cholestern]l diet with FP. brachycarpa

] ethane! extract (mg/g)
77t 27} 41.13%9) 49.31%4 aE Ao 43401 E 47 Groups” Triglyceride Total cholesterol
gk NCE#} NC-PBF 7hll= #92k7} $191th. Framingham NC 5.77+0,54%% 2.01 +0.31°
heart study(50)9] 41 = A}2o] A2 =dAg =57} 3.5 ¢ HC 11564197 4,89 40,54
_ , ) _ NC-PB 5.794+0.61° 1.0940.18°
sloly AL =zl o] vl e = o)l & = STl Aol
sheld d-s e = i EfH?g—ETH R ] HC-PBL 8.91+1.26° 4.32+051°
o Ho] & 45 o6t A EE Astn g, wEY s HC-PBH 743+0,93° 3.544+0,37°

HEHol g 47 F=olds Addols 24 ¢=1
o @9 F ZuliEE §%Fol Frlet HDL-ZHl&HE
FFo] Aadte AR Riga gledil Fe o'

= ey
2 #2ES HEFAdoesn HDL-ZY~HE d%F2 5

DSee the legend of Table 1.

UThe results are mean+SE for 8 rats in each group.

Malues with different superscripts in the same column are
significantly different (p<0.05) between groups by Tukey (T)
test.
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