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Abstract

This study was conducted to evaluate the effect of whole egg supplementation on the blood lipid profiles and cholesterol
levels of C57BL/6 mice. Sixty-six mice were divided into two groups: normal-diet supplemented and high-cholesterol diet
supplemented. Lyophilized whole egg powder was mixed with the two diets at 2 and 10%: normal diet only, normal diet
with 2 and 10% whole egg powder, high cholesterol diet only, high cholesterol diet with 2 and 10% whole egg powder. The
mixed diets were fed for 5 wk and feeding condition (body weight change, feed intake, and feed efficiency ratio (FER)),
blood lipid profiles (total cholesterol (TC), triglyceride (TG), high density lipoprotein-cholesterol (HDL-C), low density
lipoprotein cholesterol, hepatic and fecal lipids (TG, TC)), and fecal bile acids were determined. No significant differences
were found in body weight gain or FER after whole egg supplementation in both the normal and high-cholesterol diet fed
groups. In the normal-diet fed mice, HDL-C increased significantly in the 2 and 10% whole-egg powder groups. In the high-
cholesterol diet fed mice, administering 10% egg powder increased the atherogenic index compared to the control. Further-
more, administration of whole egg powder increased fecal bile acids dose dependently (»p<0.05). These results indicate that
administering 2% hen whole egg powder did not affect blood lipid profiles and was more beneficial for health by increasing
HDL-C and aiding in the excretion of cholesterol by fecal bile acids than those in the control.
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S7A Aol o2 F3A Alo] Abge] Flo=m
NFE A2 (Park and Chung, 2005), Aol A T Al
AL A T Aoz A Utk(National
Vital Statistics Reports, 2010). $-8l1}2}e] H9-+= 40-60)
Shlo] AP 19 AlEC) ot ¢holal 29+ &+
3}7)A] Agko|tH(The Statistics Korea, 2010). <=3HA| 23t
wilel] 9o Bl ke Tsht 78 A Aol
Ao 2A AZHAHEEFTES THAESE dod|le F
L¥eIxE LA h(Park and Chung, 2005). L2y}
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1/38F0] 255 Fall AFsH] ol 2olz HHE =
g 2HEo] 5 FdZHEolv AE S vx= 9%
S 3] &t Chung et al., 2009; McNamara, 2000). Clarke
5(1997)7 Howell 5(1997)0l &J8l AA1E F 3044119
ATE vE £ Al oeba EsAe] A3 €
o ZFE2EE TS A FTHTIAT AHolZ H4]
H SY2HES A A o= FoE Heth =
2o] ezElE AA7F 50 mg 2715 @l ) e
2B E(TC)¥} LDLEY|EIE(LDL-0)8] T%+ 1 mg/dL
S7F8kaL, 1% Z=2eje] I3 HAHE EXAIYe R
tlxlshd g9 TC 2 LDL-Co) X 7+t 3.0, 2.2 mg/
ALz AoR ASesitt wets S =HE AFHAR
te I ERAAY HHE Adeke Aol 8
3 FH=EE At AL Bastact

FHE=EE AFH § 12U 2EHEESS W] fsi A
AN F 71A] Al 2-o] o] F oA (McNamara,
2000). AA= AW SEIZEE 8] A, EA4= 11
Al FY|2HEo] FFAeE HEEo] Hog widEER
ZY|ZEEY o] BoldA dF S HES] TS
AT 53] AlFe] HA-, 23 dd, @ BFA
& 2golM mAaFE ol HY BfstAY FEeE e
AEFTE AfGezn Y F FUZEEY w55 9o
A|SFH(Eckhardt et al., 2002; Jiang et al., 2001; Nagaoka
et al, 2002; Noh and Koo, 2003).

Aoz ATk g Jlole FH2HEo] ¢F 210 mg &
Ho] i, FE&HE ool =2 AFow dEA 3l
7] w0l v]=r478kS](AHA, 1973; Kritchevsky, 2004)=
19 S 2=HE AFHES 300 mgoldlz Aldslar, w5
AT HHAE 7 olzlE Y AS AF3AL o= A
FHE FYzEEo] Y FH2HE FFS TTHAA 4
g AT AABATE dFo] BaEA7] wEolth
Ty A 504d F<F Ao] FH 2SS do F~
HE ko 93 vAA Fete d7EHS0] B
HHA(Clark et al., 1997; Howell et al., 1997; Krumholz
et al., 1994), AHAE= T o 53 ARSI TS Alghst
A ¥l Stk o|FA 2o] FH=EHIES HHAV EF F
dZEE gl vXe FEFe] AFeE Bt 9
vt =9 109 Al AHlERe A=l Bis) wlg- Aok
=, SElvete] 2920083 =9 11T Al AnlERe
A7E 186702 DE(3347)), =(33370), Dmt=(3007H), =]
25070, TA2487)) FRFINE Bh e Roe U
EPstth(Korea Poultry Association, 2010). ©]ZA] A& &
H]go] vk o]fi= Lee 5(2001)°] BAAIHe AF3sh=
APTFH 52 FJARIR] 34 55198 dido = AERA

O

g @ % 93] 31 g
A 2] W) AR HAE FASE Ao
sfo] A 3 FelzE|Bo] 4ulE A A Fe
Shteh Bk wh ik

webd] Qe Qw2 TFA2HE Holo] A
A7} vhee] BF BAzEER AQ FE L A
Sl vl Tl G 2] Se Axsct,

R

It

=NINE]
A 9 TYFIANY Q2] hPrhEc)A Qur
G FASGOm U B go] EFN] F2 2

A% 437 C57BL6 P2 3 66omtElE (FylE
(Osan, Korea)oll A 7-iste] 15U gH4ol] 4335l
= St AdA e It 2 Y ZEHE Holdo®
TR 7 2 1ovkY iz, Al 2%, Ald 10%
Wl welzes RS 552 ASalt ARAEE
3FE 71RAE(AIN-76) HFH GFs 7IEoE ATs
7Yz} 29} 10%=2 H7Fste] A 2319 .M (Feedlab, Hanam,
Korea) 7+ A@w9] 20|24 Table 13} T}

Afat2|

APFEL Z7HY|o]E Alo]R|(Central Lab Animal
Co., Seocho, Korea)ol|A] AR5} oM, AlSAe] 2=
234+2°C, ¥3357|(light-dark cycle)e 124702 %4 3}
AL, 579 AlEe AHEAl AFESEES skt AT

Et AT ARAFHES 5 13 S8

AHFTE Y vl2E ethyl etherZ 7FHA vlHA1Z]
5 Ao ABIHAT. B 1000 A 1587 ¢
Q% F 9AL Peledd o BAT arA WE
(-75°C)ell A BstTt.

MO 2 R U 2 AN EY

— =

o) FFY 2EHE(TC), A=A TN Z 2~
HZHDL-C) ¥ FAAU(TG) =5 &2 kit (Asan
Pharm, Korea)Z FA3}4t AL = X9 Z g AHE
(LDL-C) 5= Friedwald $(1972)9] AXH2 o2 7319
31 T 743} A]4=(atherogenic index, A= Haglund 5
(1992)2] B o 2 AlXeldtt. % glutamyl oxaloacetic
transaminase (GOT)®} glutamyl pyruvic transaminse (GPT)
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Table 1. The composition of experimental diets with hen egg powder (%)

Normal diet High cholesterol diet
Components
NC N2 N10 FC F2 F10
Casein 20 19 15 20 19 15
DL-Methionine 0.3 0.3 0.3 0.3 0.3 0.3
Corn starch 15 14.9 14.5 45.2 45.1 44.7
Sucrose 50 50 50 15 15 15
Corn oil 5 43 1.5 9 83 5.5
Cholesterol 0 0 0 1.5 1.5 1.5
Cellulose 5 5 5 4 4 4
Mineral mixture? 3.5 33 2.5 3.5 33 2.5
Vitamin mixture” 1 1 1 1 1 1
Cholin bitartrate 0.2 0.2 0.2 0.2 0.2 0.2
Sodium taurocholate 0 0 0 0.3 0.3 0.3
Whole egg powder 0 2 10 0 2 10
Total 100 100 100 100 100 100

DNC, normal diets(AIN-76); N2, normal diets+2% whole egg powder; N10, normal diets+10% whole egg powder; FC, high cholesterol
diets; F2, high cholesterol diets+2% whole egg powder; F10, high cholesterol diets+10% whole egg powder

2 AIN mineral mixture 76 (contents in g/kg of mixture): calcium phosphate, dibasic 500, sodium chloride 74, potassium citrate monohy-
drate 220, potassium sulfate 52, magnesium oxide 24, manganese carbonate (43-48% Mn) 3.5, ferric citrate (16-17% Fe) 6, zinc car-
bonate (70% ZnO) 1.6, cupric carbonate (53-55% Cu) 0.3, potassium iodate 0.01, sodium selenite 0.01, chromium potassium sulfate
0.55, sucrose, finely powdered, 118

9 AIN vitamin mixture 76(contents in g/kg of mixture) : thiamine HCI 0.6, riboflavin 0.6, pyridoxine HCI 0.7, nicotinic acid 3, d-calcium
pantothenate 1.6, folic acid 0.2, d-biotin 0.02, cyanocobalamin (vitamin B12) 0.001, rentinyl palmitate (vitamin A, 250,000 1U/g) 1.6,
di-alpha tocopherol acetate (250 1U/g) 20, cholecalciferol (vitamin D3, 400,000 1U/g) 0.25, menaquinone (vitamin K2) 0.05, sucrose
(finely powdered) 972.9

A4S G4 kit (Asan Pharmaceutical Co., Korea)S AF&  linear model procedureZ =33}e] EAHEA & {0
gjof 505 ol FRES S9ajo] RAGAG. 2 E Aolk Ae W Bat 19) ol Duncane] TFE
2 A i EE WS st FAIE et § Ho g A3 THp<0.05).

AZxF F Folch 5(1957)2] WHoz A3 23

3 g@5A FEE Kim 5(2003)9] Wl wlel & Zo o nE

kit (Asan Pharmaceutical Co., Korea)= FAI5}it}.
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By ot

HESHE}, MEHHY, AMEEE
SHXZ| dutdolel mFHAEEA S HA Ao AT
EE ANEEALS 33 o) vEE AAjsielem, dojxl Wi ALRAFHT, AFEEES Table 20 YERAIH. A5
AIEL SAS ZRII7(2002-2003)F ©]-8-5H general o] W3l= ARMAo|T Huh= AFHXEE AolwelA

Table 2. Weight gain, feed intake, FER of mouse fed experimental diets with hen egg powder

Normal diet High cholesterol diet
Items
NCY N2 N10 FC F2 F10
Weight gain (g/day) 0.19+0.01 0.21+0.02 0.20+0.02 0.25+0.02 0.25+0.02 0.24+0.02
Feed intake (g/day) 2.40°+0.01 2.4340.05 2.59%+0.04 2.67°+0.04 2.82%+0.03 2.90%+0.05
FER? 0.08+0.00 0.09+0.01 0.08+0.01 0.09+0.01 0.08+0.01 0.08+0.01

All values are meantS.E.

**Means within a row with different superscript are differ significantly (p<0.05).
YRefer to Table 1.

2FER: feed efficiency ratio (body weight gain/feed intake)
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tha =2 Agoldlot 7h Aol Ao #9%
zlol= AATH ALBAFH S dukdloltalA] tiET 2%
A7) FoA4R0 Aol gIloy 10% A7}
oA o)l SR YR ATHp<0.05). a1FE|2H1E
2ol M= 2% 10% Ak A7l 2 X A
BAF Tl =UTHp<0.05). ALEEE&-S Uukdo)y) v
2 E 2lo]Fu] Algt Fofol 9 zlol= I

8 SMXA(TG)2 S AHE(TC) &

Iukalo] 9 aFH2HE 2o] U] ATS 29 10% 3
7Fte] w2 55 5ot Fofgk & €3 U TG HDL-
C, LDL-C ¥ TC &2 Table 39| JERNSITH Yuk2]o)
A BF TGeEe Nz A 2% J7tztol 21
o]7} gt} o= Lee 5(2007)9] 4753 Alge zHzt
5, 10, 15% FA] Ao S84 s o 37t
SHAATE 21291 2ol 7t A the ATFAT e} FARFA
oh 2 o] gukdlolgoite] A9 Al 0% H7kEol
AMe 8F TGEF] aA 7= (p<0.05) o4 2
= A THES o s 2F FoF AS 15 Al 4
et 2, o 1592 2l S Aolo] dFsHl g
% A% A TGO =7 FolH R FrlsIt=
AT AT} FAFFATHYu and Lim, 1988). o]& @~
HE o] 43 ¥ 7l ZFe2HES 93] YA
o 2o FAAMe] 72 fod Aog dAd¥ckvu
and Lim, 1988). ZFd2HE 2ol e A+
B5 iz zolz) §lo] Aldgedrt TGEH 71l =
Al FFBHA] S eI

JulA o] o ME 2% 10% Alg HaTolx 2o =
d2HE2 427 HDL-C o] djzol vls] 5715
Aot IFHAHE 2olMe Alft Fodol 2J§ HDL-

C o] atol= YePA] ettt ol kA o]olA
= A& 10% J7AFEe 73S sk Alg 5/ AAET
DL-C &3S A S7M71AR Y 2HE 2ol
Ae A FEFE FA &v A= AdHE. gukyo
2% A5 WG FAES YeRll= AR
= g9 & FY2HE T2 A Je v g
7 A

T

o= HDL-C7} B g3t A @ARYS Bals
AT}t Krumuholz 5(1994)2 654 o] =% 99748-S of
oz 44z FH AR A N FHAHE vEE
WA AdE ol 704 o] AlgET = BRdo
ok Bt T3 Corti (19962 714 o]Ake] =
AoNAAN BFEEo 7 A3k APELHP-S HDL-CY &
=7} 35 mg/dLolsld 73F- 60 mg/dL o)) =91 X}
2.58] Z7}=3L TC : HDL-CQ] Hl&o] 199 Z7}shl u}
g AAAS JFE-L 17% 713 =3t g%
LDL-C9] A Aol Foxtolie 10%Y AT 3
7k Al izl B8] LDL-C §Hgo] Sl ey
(p<0.05) HE=TH 2% AT H7ltele o410 Zfo|
Z HolA| gstt Wb nFHAEE o] FolTolME
Ae] Fodl & fFo)ZQl Aol & 4 stk

TC e dubalo] Foite] 79 vz 2% Al
A7 A< Aol oY 10% Alg AT+
e T2 =S B}t Parkd} Jang(2000)2 A5 200

-

-
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Table 3. Plasma lipid profile, Al, and hepatic function test values of mouse fed experimental diets with hen egg powder

Normal diet High cholesterol diet
Components?
NeP N2 N10 FC F2 F10
TG (mg/dL) 96.74° +13.91 96.18°£9.13 134.26°+4.88 94.49+4.53 88.93+7.76 108.11+8.59
TC (mg/dL) 142.96°+ 7.54 157.39%+4.60 182.18%+9.32 192.00+3.56 199.71+10.32 186.09+2.75
HDL-C (mg/dL) 26.47°+ 1.00 31.72%+1.42 32.05%+0.86 29.10+1.22 26.47+0.37 24.60+1.06
LDL-C (mg/dL) 93.25%+ 3.83 106.44°£1.57 132.56°+8.80 144.01+2.08 145.78+4.86 138.15+2.50
LDL-C/HDL-C 3.53+ 0.08 3.37°+0.11 6.06°+0.75 5.01°+0.21 5.51%° +0.06 5.63+0.14
Al 4.17°+ 0.04 3.97°+0.08 7.28'+0.86 5.63%+0.17 6.19%+0.19 6.49°+£0.26
GOT (karmen) 21.88+ 4.77 23.33+3.09 19.15+0.65 26.87+4.35 36.51+2.52 25.97+3.49
GPT (karmen) 7.80+ 1.36 6.20+0.57 6.83+0.98 9.24°+0.56 8.37%+0.32 7.25°+0.44

All values are mean=S.E.

“bMeans within a row with different superscript are differ significantly (p<0.05).

DRefer to Table 1.

DTG, Triglyceride; TC, Total cholesterol; HDL-C, High density lipoprotein cholesterol; LDL-C, Low density lipoprotein cholesterol; Al,

Atherogenic index; GOT, Glutamyl oxaloacetic transaminase; GPT, Glutamyl pyruvic transaminse
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go] 3 FH e 477t 4k AT 25%EHHE T
784 mg/100 g AFE)9} 50%(EFHE & 1415 mg/100
g AR H7F Fol Al 4 S 2EE e wske
ATkl Husict. 1 FHAHE 2lo] FelFolxle Al
& AFAZ BE A9 Aol A oy An
= A32lo] AFTelA E% HDL-CS} LDL-C gHgo] 2

7Vt 7] wiEoln, AFH2HE o] FolrtolA
© HDL-C9} LDL-C &&o] Al 43 w=ol J¢S
2] e9k7] WEo g dtdd).
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p—

LDL-C/HDL-C H|&x2} Al

dut2lole} FY 2HE 2olol| AlgkS H7tste] g
3} mh$-2~90] d= LDL-C/HDL-C H]&-& Table 39 UE}
Wik iz Al 2% F7els {490 2ols
B £ ey AF 10% FrkroAs ol vls)
1.728) Z7FAtH(p<0.05). B3+ 1ZFY 2B S 2|7
M= 27T A 2% F7Rele f2290 Aol E
F Aoy A 10% H7REdAE tiZzatl vls] S7F
2 2o] FY&HEC] Y FE2HE HH
AYe7] 98 Ed W) F ZH2HE FE0
FROU 2008l 307 o)Fe] AT T3 AGES 9
FRF L 0]-€5%E HDL-CY LDL-C 3714 Bth= LDL-
C/HDL-C H]&°] £33+ A|xYo] X%} (Fernandez
and Webb, 2008). =3k, 74733 Aol 79 ZE|2HE
A YA =l 2 FFS v|HA] A 1Y
e 100 mge] FHZHE AFZol S7HE wvitt EF
%z ZY2HZS 23 mg/dL, LDL-C= 1.9 mg/dL, HDL-
= 0.4 mg/dL Z713F ¥Fd HA2<] LDL-C/HDL-C H]
-2 W37} glth= McNamara(2000)2] Haref B oA
A= v]SskdT

A= 5973} 2524 duko)9} nZ e 2HE 2]o]
T BF Y&y 2% AldEAT e {220 &)zt ¢l
Aot 10% A FATAE BF 9420 SV o
ERfo] 53 Bk vid Al 2% Fole TWAS} Ao

L
-
ks

1
T

FEFS FA F= A= YR Lee 5(2007)2 5%
ATELS 7o & Ale 273 2|7t gisley 14

& BETH0%S} 15% F9%de /it st 2% &
oJFFo A= 2ol7t fle Aoz vepd B ArAvel
Ak

&3 GOT, GPT

GOTS} GPT+= AW olv]:=Aks
22X 2 ¢4 Y 55 wdsty 9
st wiizell A7t =855 AR
Akl & ¢ Aok bl ool A a
h=dl 2%2F 10% Algo] g% AR
71% $2121 GOT$} GPT 84S
Frlolo} FH ~HEA Ol BT 10% Al™t 5o Al o
Z77 vlasia xpo)7b QIQith(Table 3), GPTE A2
ool M = iz Bl Alg AdH &gk 2ol ¢l
Qou nZU2EHE Hole AL 10% H7hF
Al thETol Hla] 748tk Lee $(2007)% Al
& 7247} 5, 10, 15% F9A F GOTSh GPT 4L 3
TS Ak A A I JFF gidtka )
of B A7aze}t IR YERITE YRbE o=, AlsH
o] 7% ¥H GOTS} GPTe] AdA= 242t 8-
unit, 5-30 karmen unit®] HE o]t}

TARS-

40 karmen

ZF =X L) TC & TG &

P2A W TCS TG g8 Table 4o YepARITE o
Hhxlo] FoFo e Al 43 F 1124 W TCSF TG
ZFo] BT =784 tH(p<0.05). Lee $(2007)% $A
Sprague-Dawley(420.9 ¢ B.W.)ol| F3& £S5, 10,
15%2 3l 45:7F Fo A EF TG} TCY F=7F &
Zhetdtkal Barste] B Ardnie)l dx|sksith a2
2H|E2)0] Foliol| e TGE tZTo] Blg)] 4922
ztolE HolR @Fgrovt TCE AT 10% FoTolA o
Z73 2% AlF A7k vl B S YeERRlth
(p<0.05). ¥tz o g FIH2HS2o] A 7 TG
9} TC 52 Z7H17)28 Koh(2006)E <3t 9o
0.1% FHZHE 7t AARE 45778 59 Al 119 =9
2HE 2 $4A49 w57} ST 819131, Kohet
Kim(2004)2 0.5% ZH2EHE H7MKEZ 653 59 Al

o

Table 4. Hepatic lipid profile (mg/dL) of mouse fed experimental diets with hen egg powder

5 Normal diet High cholesterol diet
Components?
NC" N2 N10 FC F2 F10
TG 274.93420.56 404.87°£37.90  488.82°+31.50 732.74£27.40 752.87+40.87 663.20+18.79
TC 93.43%+8.57 142.85% 5.54  164.79°+ 5.79 358.83%15.51  320.87°+24.96 186.35°+15.42

All values are mean+S.E.

“*\Means within a row with different superscript are differ significantly (p<0.05).

DRefer to Table 1.
TG, Triglyceride; TC, Total cholesterol



Hen Egg Supplementation and Blood Lipid Profile 255

Table 5. Fecal lipid profile (mg/dL) and bile acid contents (nmole/L) of mouse fed experimental diets with hen egg powder

Normal diet High cholesterol diet
Components?
NCY N2 N10 FC F2 F10
TG 20.92°40.45 31.85%1.11 48.63"+1.23 88.10°+2.47 138.19"+1.97 212.31%£3.00
TC 86.55°+3.13 110.78°+0.84 217.22%+26.39 | 339.12°45.90 699.11°£48.06  1294.11°£69.84
Bile acid 339.40°£9.91 418.75°+£20.82 502.94°+£21.03 504.67°+15.01 565.52%+12.87  613.68%+29.04

All values are meantS.E.

**Means within a row with different superscript are differ significantly (p<0.05).

DRefer to Table 1.
TG, Triglyceride; TC, Total cholesterol

2ke] TCO} TG5=7} 71T st 2ot &
ToAE 15%e) we TusEE FEe FAsgon
ARre] H= A5 7 0 TGS TCRFS] 24 oA
3 Aow Uehdt). olgid v nTesEg o] 7
o A A FezHE P FA57) A8 ) 2
AiEE S FHeA e wAsEAY A ZasEE
AFIE 2AF Ao wuEr.

2 TC9 TG, HEA B2
Arkaloo} mEe|E|E Aolo] At W} 7 A &
Ho 7 &%= TC, TG @54 $H-S Table 59| e}

=
it} dutkaolts} nE g 2E|E4 ol B Alge] st
o] BeE fFoldoz B 4o TGr7F +Ho =
25 207 YEPITH(p<0.05). Lurdlo)tolE tx
:ll

vl S718lR . S 2EHE FoTdlAe gzl B3|
10% Ald goollA 248 F7Feto =3k TCY 7%
dukalo] FofFoll A 10% AT AFTolA tiz=Ttel v
&l 250, AFY=HE FofwollA 10% At HFHA] 3.8
v =& E9 A RS YERITHp<0.05). £ W BF
k] T dukdlo] gty A9 ATy i 2%S}
10% H7hRrolA gzl vls) Z+2- 1.249), 15809 2
AR 7S RYon nFYAEHE FoTY ABd=
10% Al Fod Al 1.248] 71 YERNATH(p<0.05).

o OfF
) =

Aggofol me FAREAY ZH=EE tiAtl &
& IS 2ARE] 93l C57BLI6 P25 FAISH o
HhAol 2yt uFHAHEA TSR Yhr § ARS 2%
Sk 10% H7FE AFRE 555t Felsidith. ARt
AT, AARAFE, ARES), DA 124, E9e] A
A 8 gEt =S SAsY AT Alsaes
drtAolo} uFEAEEA ol B F24<] Zpo)7} gl
Aot ARAATE 10% AT A7 fFoHl F
712 HtH(p<0.05). HDL-Cxis dukd]o] FojitolA

2% 10% Al 7 25 o] S7H HERRL
th(p<0.05). 7+ 22 Y TG TCEEE Urklo]Ftol|A
Aol Fo7F TGS TC 7ol FaFs Xl v g
gl zEE2A ol AF TGE F941 Afel7} §llat, TC
= 10% AF FoTFol ZAsATHp<0.05). e Z
HEE, S84, S5t sEe kol 1
ZHEA ol BT Alte] A7} gEo] S-S TCoh
TGEo] fFo8 o2 F7IstHp<0.05). HF4F 5% o
Al gubro] FoftollA] Al Hrlro] SIS
HETHT 52 S BHo| Algo] W FH2HE
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