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Lipid lowering activity of Ponciri Fructus and Aurantii Fructus Immaturus on
hyperlipemia rats induced by Triton WR-1339.
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ABSTRACT

Objective : In order to elucidate hyperlipidemic effects of the fruits of Poncirus trifoliata and Citrus
aurantium, our experimental study was performed on hyperlipidemia rats induced by Triton WR-1339.

Method : The hyperlipidemia rats induced by intraperitonial injection of triton WR-1339 were treated
with the fruits of P. trifoliata (rare and preparata) and C. aurantium 50 and 200mg/kg. The amount of
tnglyceride, total cholesterol, HDL-cholesterol, LDL-cholesterol, AST, and ALT levels were measured.

Results : The levels of triglyceride, total cholesterol and LDL-cholesterol were significantly reduced in
fruts of P. trifoliata (rare and preparata) and C. aurantiu. Simvastatine treated group compared with
those of control but the level of HDL-cholesterol was incresed. The level of AST and ALT were not
significantly reduced by the treatment to the fruits of P. trifoliata (rare and preparata) and C. aurantium.

Conclusion : In the hyperlipidemia rats induced by triton WR-1339, the fruits of P. trifoliata (rare and
preparata) and C. aurantium showed a hyperlipidemic effect.
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Fructus, PRS- 78 JA0A A A 220004
54 AAd RAE SV BE)ANAN Tt en,
A BB (Ponciri- Fructus  Preparata, PFP)&
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Table 1. Herbal Materials used for Pharmacological

Experiment
Vouche | Origi
Species Locality Date
T n
Korea: Kyunghbuk:
Ponciri Fructus (PF) lee0l | fruit 2006. 5
Kikye
Ponciri Fructus Preparata Korea: Kyungbuk!
lee02 | fruit 2006. 5
(PFP) Youngchun
Aurantii Fructus Immaturus
lee03 | fruit China: Hubej 2006. 6
(Al
2) A%

Triton WR~1339+= Sigma (Sigma.Co., US.A)A
Z5 Uz %29 simvastatin® -3 A LA B ()

A%, F=)AFE FU3A ARSIt

3 EE

AYEEL AF 200~250g 29 Sprague-Dawl
eyAl 8F(AEF, $=)E DHPABGS WPAE,
)9t B8 S8 FFEAN o 253970 AsA

HAALE 22T, &% 5% HeAd 3 4
Yol AHESAT

1) Hole| HE

Zzke) o S00ge 0% WEHE 12LE 347
28 AYFET F PUEHHT SADES 0%
MeOH &8¢ gglon, 4 2282 4494
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1) Triton WR-1339 0 IX|&Z R4t
Triton WR-1339 Foo] 2%} -dH—J A"
2 84 AL Kusama 59 HHET e o}

5, 84 orielE 44 ¢ o2 dgon, A
Aggol =31 7zt ZF%% (=2 #8 E LN 359

??i OlN

*3\“454 5 AFREY 4
simvastatin 100 mg/kgS AT+Fo 340t

Triton WR-1339 F4E ¢35kl 16A17F AR
AAAF) 3, Triton WR-1339 $o 1417+ Aol zbz}
o] #AHE HF ATFY 3 F Triton WR-1339
200 mg/kge BF Y mejAYd FAlsEh 184
b Fof etherZ w3 F s B3te] Bujw oA
ANgsAct Adrdic AYAEFE nggusEal

A2 A 1’\]7& w213 33000
rpmell A 3087 GAEEE T e Ry ¥
A AR Z9] triglyceride, total cholesterol, HDL-c

holesterol, LDL-cholesterol, AST, ALT$} glucose
&S A

3) EHEE &F

(1) 84 triglyceride &

YA triglyceride &4 GOP-PAPH | 23}
o WAE red quinone®} FFEF Tl A
. Ak TG (Roche, Switzerland)ol®, 7]7}&
Hitachi 7600-110 (Hitachi, Japan)& AH&-3l4ct

(2) 84 total cholesterol &3 =4

A total cholesterol FHZ4L COD-PAPH L
2 cholesterol ester”} cholesterol esteraseo] 23}
free cholesterol® v A= 2o 7]=8 A
&F A Estgt Al9Fe T-CHO (Roche-BM,
Switzerland)©] 32, 7|71+ Hitachi 7600-110 (Hitachi,
Japan)& AH8-3F3d

(3) & HDL-cholestero! & =3

83 HDL-cholesterol & HDL-cholesterol
esters7} Alekol]l oJs) A E purple blue pigment?]
TAEE Folo] FHegrt. AHEAI2RE HDL-CH

[

A

# wiRE B0 B 55 AT 111

O (Roche, Switzerland)o]¥, 7]71=
10 (Hitachi, Japan)E AH&-sFch

(4) & LDL-cholesterol &3 24

3% LDL-cholesterol 3#-2 LDL-cholesterol
esters7t AJ2ke] 28] 24E purple blue pigment2
F3=E ek Ak AHgAlek: LDL-CHO
(Roche, Switzerland)o)¥, 7]7]= Hitachi 7600-110
(Hitachi, Japan)& A&-3Th.

(5) 84 AST &% =4

ASTS 48 1 me L-aspartate 200 mM,
2-oxoglutarate 12mM, malate dehydrogenase 600
Unit/L, NADH 025 mMo°] &% HEPES &=
Aol 100 w e Aol 7kt 340 nmel X9 %%E
o] AtF ZAEE FAHIHD A AST
(Sigma Co.,, St. Louis, Mo, US.A)E A3l UV
spectrophotometer2 SA3l9t}

6) 84 ALT & &4

ALTS 84 1 n® L-aanine 400 mM,
2-oxoglutarate 12mM, actate dehydrogenase 2,000
Unit/L, NADH 025 mMe] ¥ HEPES ¢5&
Aol 100 w2 Aol 718t 340 nmoliA Y] R
o] Aztg ZAEE EASNT MY ALT
(Sigma Co., St. Louis, Mo, US.A)E AME&tal UV
spectrophotometer 2 S48}

Hitachi 7600-1

HA2 Yehhsios, o
Student’s t-test® AR
oﬁ];ﬁgi ‘rr«l?’} 7(}’0]

1. ¥ triglyceride &% &4

27 83 £ trglyceride ¥ 3310 ¢
789 mg/die® wA Jehgod, 4 HE 507
200 mg/Kg FAdTe 22 497 + 87 (p< 0.0D)9}
578 + 48 mg/di(p< 0.05) & #9A Ude 44 &
FE vehliolos, A BiE 507 200 mg/Kg
Bt e 77k 508 + 449 550 + 5.7 mg/dl, F=
AF ARE 307 200 mg/Kg FolT2 47 608 + 23
9 730 + 64 mg/dlE RE TN FY5HA(p<
0.05) 29tt}. (Table 2)
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2. @A total cholesterol 3% &4

NE2Fe 84 F total cholesterol 8HEk& 2492
+ 265 mg/diZ =A Jehgoen, =4 HE 504
200 mg/Kg T2 42 1177 + 377 1148 +
75 mg/d=, 4 HARE 507 200 mg/Kg 59
T Z47F 1194 + 31, 1184 + 23 mg/dl, FF
' 507 200 mg/Kg F97& 242 1180 + 357
1162 t 32 mg/dlE2 ZE M |25 A(p< 001)
w9kt (Table 2)

3. ¥4 HDL-cholesterol &&#&3

279 83 % HDL-cholesterol 38re 126 +
10 mg/dleg Jveiston 24+ HE 509 200
mg/Kg F4FL zth 318 + 157 336 + 28
mg/dl, =4 BAVHE 509 200 mg/Kg Fo9Fe 2
7} 304 £ 289 330 ¢ 17 mg/dl, F34F T 509
200 mg/Kg Fo7e Z42} 314 + 199} 336 + 14
mg/dlE2 BE T4 F3HA(p< 001) =S
(Table 2)

4. A LDL-cholesterol &% =4

&9 ¥4 F  LDL-cholesterol §&e
13660504 mg/dle 2 EA debded, Bg Fo
A} @3 LDL-cholesterol ko] @A Jelyton
53] T4 HE 507 200mg/Kg FoToIA 35 +
17(p< 001 # 312 + 15(p< 0.05) mg/dies =
2 BAHE 509 200 me/Kg FoFL Zd 376 +
379 324 * 15 mg/dl, FZAF HE 509 200
mg/Kg F97< 247 340 * 309 310 + 21
mg/d&E BEE TN FASAP 005) Rtk
(Table 2)

5 €4 AST #3373

2o 84 AST 32 1196 + 87 mg/dl2
Vebgtth 4 HE 2 BOHE RodidMe =
%D FEA FRot, FFAF HE 200 mg/Kg
Foe 1038 + 64 mg/dlE FoskA vy
{Table 2)

6. 4 ALT ¥F573

x7e 83 ALT %2 548 + 54 mg/dE
Uesten, TE A o3k H3sl By
A} ¢¥kt}(Table 2)

Table 2. Effects of Ponciri Fructus, Ponciri Fructus Preparata
and Aurantii Fructus Immaturus on serum lipid-related factors
in Triton WR-1339-induced hyperlipidemic rats

Tnglycerid

Total Chol{HDL-Cholj LDL-Chol} s-AST { s-ALT
(mg/d) | (mg/dD | (mg/d | QUA | QUL

[}

(/)
Nommal | 352:24 | 1354131 | 246218 | 648:93 | 02164 | 518:45

Control  1331.0:789|248.2:265| 126210 {1356:504] 1196487 | H4.8154

Simvastatin } 442843« |1220259%4 2062 8=+ 432477« F12902108| 482254

PF 50mg/Kg}49.748 7=+ [117.7:3.7++| 31.8£1.5%* | 355¢1 Tx+§ 1448+129] 645£46

00mg/Kg | 578248+ [114.827.5+¢| 336:2.8% | 312815« 1130.04195] 524245

PFP 50mg/Kg}508¢ 44+ [119.423.1+4 364£2.8+x ] 376137« § 1286182 | 600245

A0mg/Kg | 550457+ (118422 3++{ 3304175+ | 32415+ 116082149] 726473

Al 50mg/Kg | 60.8:23+ [1180+35++ 314219+ 340:30% | 1038359 | 54.0:64

0mg/Kg | 730164+ [116.2432%%| 3361 1.3x | 31.0:2.1* 1038164+ 68395

Serum lipid-related factors means serum fotal cholesterol,
triglyceride, HOL-cholesterol and LDL-cholesterol level{mg/dl).
* 1 p 005 " p< 0.01 ( compared with control )
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