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Abstract

The objective of this study was to investigate the effects of the Crataegus pinnatifida BUNGE extract supplementation of
non esterified fatty acid (NEFA), concentrations of serum protein and electrolyte in sera on the hyperlipidemic rats.
Concentrations of NEFA and globulin were remarkably lower in the Crataegus pinnatifida BUNGE extract group (HW group)
than in the hyperlipidemic group (HD group), but no difference between control group (CO group) and extract of Crataegus
pinnatifida BUNGE supplement in control group (NW group). However, concentrations of electrolyte K and A/G were higher
in the HW group than HD group. Concentrations of total protein, albumin, electrolyte of total Ca, Pi, Na and Cl were no
difference between HW group than HD group. The results indicate that Crataegus pinnatifida BUNGE extract was in the

improvement of hyperlipidemic rats.
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7} 2hiks) o] Foj 2| AL Qli=d], AR Alo]E g 21
of E=H deFEEs woAXl Ay E@F
triglyceride (TG)2] 44~ 2 cholesterol 744~ 52 X
A7 &7t AATkAL 3hH(Cho -5, 2007), ARG S
A5 Foi5t 3F] 9] aspartate aminotransferase (AST),
alanine aminotransferase (ALT), alkaline phosphatase
(ALP) 9! lactate dehydrogenase (LDH)+= Tz
vjsto] ol om Frkste] 7Sz e AL
R Folss AT ol AR atollA s 8ol
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2.1, dEdzol =H|

AlSof| AREE AR = 2011 109 S35 7=
A FHolA AQFste] HE-FZAUX(EYELA,
FDU-2000, Rikakikai Co., Tokyo, Japan)A] 71 o
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Table 1. Experimental groups and compositions of experimental

diet (%)
Group

. CO NW HD HW
Ingredient
Casein (C3400)
(Sigma, St. Louis, USA) 220 220 220 22.0
Corn starch (S4126)
(Sigma-Aldrich, St. Louis, USA) 48.0 480 480 48.0
Sucrose

(Cheiljedang, Incheon, Korea) 150 150 150 150

Cellulose (C8002)

(Sigma, St. Louis, USA)

Mineral Mix" (960400)

(MP Biomedicals, California, USA)
Vitamin Mix"~ (960402)

(MP Biomedicals, California, USA)
Soybean oil

(Ottogi, Gyeonggido, Korea)

Lard

(Daekyung, Gyeongnam, Korea)
Cholesterol (C8667)

(Sigma, St. Louis, USA)

Sodium cholate (S9875)

(Sigma, St. Louis, USA)

L-Cystine (34430-0310)

(Junsei, Tokyo, Japan)

Choline bitartrate (C1629)

(Sigma, St. Louis, USA)

50 50 40 40

50 50 - -

- - 075 075

- - 025 025

03 03 03 03

02 02 02 02

Total 100.0 100.0 100.0 100.0

"AIN-93G-MX Mineral Mix. (%) Purified Rodent diet.
calcium carbonate, 35.7 ; monopotassium phosphate, 19.6 ;
potassium citrate monohydrate, 7.078 ; sodium chloride, 7.4 ;
potassium sulfate, 4.66 ; magnesium oxide, 2.4 ; ferric citrate,
0.606 ; zinc carbonate, 0.165 ; manganese carbonate, 0.063 ;
copper carbonate, 0.03 ; potassium iodate, 0.001 ; sodium
selenate, anhydrous, 0.00103 ammonium molybdate, 0.000795 ;
sodium metasilicate, 0.145 ; chromium potassium sulfate,
0.0275 ; lithium chloride, 0.00174 ; boric acid, 0.008145 ;
sodium fluoride, 0.00635 ; nickel carbonate, 0.00318 ;
ammonium vanadate, 0.00066 ; powdered sugar, 22.1.
“AIN-93-VX Vitamin Mix. (kg) Purified rodent diet. niacin,
3.000 ; D-calcium pantothenate, 1.600 ; pyridoxine HCI, 0.700
; thiamine HCI, 0.6 ; riboflavin, 0.6 ; folic acid, 0.200 ; biotin,
0.020 ; vitamin Bis (0.1% triturated in mannitol), 2.5 ; alpha
tocopherol powder (250 U/gm), 30 ; vitamin A palmitate
(250,000 U/gm), 1.6 ; vitamin D3 (400,000 U/gm), 0.250 ;
phyllo -quinone, 0.075 ; Q'S with powder sugar, 958.855.
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Table 2. Experimental groups

Group Experimental diet
CcO Control-nonhyperlipidemic diet
NW Nonhyperlipidemic diet + Wild Haw extract
HD Hyperlipidemic Diet
HW Hyperlipidemic Diet + Wild Haw extract
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gt A 7|5 Ao]E Fo A7l b &K control)
ol AAT(CO)T} th=o] Ar} 22E-S AFA7]
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2.4, Non esterified fatty acid (NEFA) skZo| Az

NEFA s aaio] o 2A4e 5748 Alof
(SICDIA NEFAZYME, Eiken, Tokyo, Japan) © & Al
3}sHELA 7| (Hitachi 7150, Tokyo, Japan) & AR8-5}o]
ek

2.5, Total protein, albumin 2! globulin =2 H&f
2 globulin®] 4 & =
= a4 93l A= A|2KEiken, Tokyo, Japan)

o AMgsle] AYsFeREAl7|(Hitachi 7150, Tokyo,
Japan) 2 37815tk

Total protein, albumin %

2.6. Electrolyte S5z0| X2t

Total Ca, Pit= Aol o5} ZA|E A|2KEiken,
Tokyo, Japan)2 ©]-8-8}o] AY3FsHE4]7|(Hitachi 7150,
Tokyo, Japan) 2 <45} Na, K 2! Cl-2 ion selective
electrode method©]] ©J5t electrolyte analyzer (Easylyte-
Plus, USA)E ©]-&-5tof S5l

7hA awt 789

2.7. SAXE|
SAAT = ST 2HXE Bt EEEAR
Aiksto] LR Qiek w712] Zfo]i= one-way analysis
of variance (ANOVA, IBM SPSS statistics ver. 21)=

B3 & p<0.05 4==0{| 4] Duncan's multiple range
testol] ofsto] 7} Al 7re] el Ak

rulru

TE

3. 21t =

an

3.1. Non esterified fatty acid (NEFA) S&E
7|20l & 557k wolAZ] K CO), thztol
ARAF FZES AFHAZ NW, T Z 2] HDA,
HAFZT| A FEES FolAIX HW Y] €%
% NEFA: Fig. 13} 2} 82 §3H79] HDF
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gh, Qladl 71so] AR e R 2835k 7
% NEFA “55=9] 2%0o] o] o XXt Qe
= YEI7| =W NEFAZ} H&5]o] 57t S7FHA
Floha B 5 vl It Van Gaal 5, 2006). wahba] Ak
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Fig. 1. Concentrations of non esterified fatty acid in serum

of the experimental rats.

"See the legend of Table 2.

"The data are presented as means£SD of 6 independent
rats. Means with different letters are significantly different
at p<0.05 by Duncan's multiple range test.
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3.2. Total protein, albumin 2! globulin &

3 9] total protein, albumin, globulin 2 A/G
L Table 33+ Zt}h XdZ2l HD9Y total
protein2 8.27+0.34 g/d= 7} =4 YERSH 11
A5 A FEES AFAK HWES
7.94+0.29 g/d(2 AP ZT] HDEo] H]3}o] e

=S Lrehiglont fol49l Aol glgleh Hhx
91 COR} ol A} SEEE HANT NW

o 7F7F 7.50 £0.32 g/dl, 7.19+0.38 g/diQ] EEE
et} Albumin2 COw43.58+0.09 g/dl), NW
53.40+0.10 g/dl), HD<43.70+0.09 g/dl), HW-
(3.7140.08 g/d) o2 = AF oAl F-2]2 3l Z}o]
= ¢t} Globulin® HDo|A] 4.57+0.14 g/dl=
e ohe 2ol wjste] foloz 7 Upte
™ HW0] 4.23+0.12 g/d0 = HDo]| H]5}o] §-2]4
O F ZFASHLE COZT NW2 3.9240.10 g/dd,
3.79£0.09 g/l LJeh} 8o e] 2pol= gigith A/G
+ &9 CO0.91+0.03) 7 NW4(0.90+0.02) 2
HW(0.88+0.03) ko] -g-2]Z Q1 x}o]7} 9l
=9 HDEWH0|(0.81£0.02) §oj& o=z 7145}
Atk
Total protein, albumin ¥ globuline 7+7]%59] ]
o] Tt A == B2 ARl albumin ¥
Ado] 209o]ar 7 W AloA %= e
a7 Ak 1t 75 AAF A2 AV Qe
3 AR A 2L fagh Ao ® A tKKim,
2009; Kim, 2008). Globulin-& 7+ &4 A =5 YElY
= AEz Zgho] Q& 75 SRR A Qlck
(Kim¥} Kim, 1969). 7t7]%5 HAR= e AgHFHE <

M—]— J—X]

2

FH

d

al §_E](K1m, 2008). EE]'F/]-H L] ?Z,J 7§4_}j7_
SQl HDol A A/GE] fHas A EFo = <l
albumin®] 72 9 globulin®] Z7} thZ o 2 Y7}
| ARG FEol AR Hof= globulin ] ZH4, A/G
v 9] S7F AE YEhdlol 17 7 &t ol
Ao} et e

3.3. Electrolyte s

A 29] A2 == Table 42} ) o) 22l
CO#9l Ca 5= 14.4+1.2 mEg/LO & YERGI T
Zto] AAF FEES FOAR NWEEE 16.5+1.1
mEq/LE thx2¢ COZa}t 8-214¢] Zpol= gtk
TAEE90 HD2 11.8+41.2 mEq/LE t —_rLOﬂ

ulsto] fL0120 7 vigtom A @Z T AL
=2 F99A17] HW-2 12.5+1.3 mEg/LZ HD:rLOﬂ
Blsle] =7 Uehgth. COZ(12.6£0.7 mEq/L)a}
NW(12.8+0.6 mEg/L)2] Pi &= 502|201 }o]
7F il e HD-2 11.1+0.7 mEg/LZ t] 220 H]
sto] fojAom WA yelhgal HWaA2 11.6+0.5
mEq/L HDo] ulato] tha 7] Uehgtort §of
e elth Nag] HE CO146.6+7.2 mEq/L)
T} NW-(144.7+7.8 mEq/L)o]| B|5Fo] HD(165.8+
8.1 mEg/L)o] folAom = Uehton HW
(156.247.9 mEq/L)-& HD=2o|| B|5ko] 7HaE|glon)
Gol7el Ao Tk KO i NW7(6.3£0.4
mEqg/L)0] CO45.6+£0.2 mEq/L) 2t} oo & =
A Yeltal HDH-E 4.5£0.2 mEq/LE tzto] H)

3 O o] %] © LrolA] O
5yl elalA] WA R ehd S QL zhgle]  F ) TS SOMTE HWSES 4.940.1 mEq/L
Table 3. Concentrations of total protein, albumin, globulin and ratio of A/G in the experimental rats (g/de)
Group* Total protein Albumin Globulin AG™

Co 7.50+ 032" 3.58+ 0.09" 3.92+ 0.10° 0.91+ 0.03°

NW 7.19+ 0.38" 3.40+ 0.10° 3.79+ 0.09° 0.90+ 0.02°

HD 8.27+ 0.34° 3.70+ 0.09° 4.57+ 0.14° 0.81= 0.02°

HW 7.94+ 029 3.71% 0.08 423+ 0.12° 0.88+ 0.03°

"See the legend of Table 2.
" Albumin/Globulin ratio.

""The data are presented as means+SD of 6 independent rats. Means with different letters are significantly different at p<0.05 by

Duncan's multiple range test.
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Table 4. Concentrations of electrolyte in the experimental rats (mEq/L)
Group” Cco NW HD HW
T-Ca 144+ 1.2°" 165+ 1.1° 11.8+ 1.2° 12.5+ 1.3
Pi 12.6+ 0.7° 12.8+ 0.6° 11.1+ 0.7° 11.6+ 0.5
Na 146.6+ 7.2° 144.7+ 7.8° 165.8+ 8.1° 156.2+ 7.9°
K 5.6+ 0.2° 6.3+ 0.4° 4.5+ 0.2 4.9+ 0.1°
cl 924+ 2.8° 92.74 2.5 104.5+ 3.2° 102.5+ 2.9

"See the legend of Table 2.

“The data are presented as means£SD of 6 independent rats. Means with different letters are significantly different at p<0.05 by

Duncan's multiple range test.
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