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AR5 5 AERET DUREHG 70 B S e FE S DUAG (anti-lipase 1gY) /)N B AS BB PEHI DR AR - DiAGHYE
A G ARG 77 B R bR - ¥ 6 € F EH T RIEFES > I IR & & R IE W 53 #7174 (enzyme-linked
immunosorbent assay, ELISA) J7=UETTRIEEDRS 2 2T o &5REUR - #EF anti-lipase IgY HYFFEMHIESE
HEE R PR 3 EEA B 0 A5 3 EEE 20 A - PIEEEEE P 2 Ig Y & &8 anti-lipase IgY FF ML
FeS a7y 143.8 £ 18.0 mg/yolk B2 7.6 mg 0.4 mg/yolk » DI/NE B HETT anti-lipase 1gY $IH5 B2 AT
okt > (SREURE HENET 4 mg 7 anti-lipase IgY ¥4 DS AREa A ALAERY/ N BUE A eI RS B0 hIAvRR - (it
anti-lipase IgY ARAEEF o] A TERTE R B oMY 2 7877 - & IR ST lipase ERGERITER » BV HEREHY
R U EH2E RS B R DR ©

BEfEE - EERIEEKEN ~ ARl RES - RS EE R -

i

HEZHASENEGEREZEENTNRELT B M © 4 #EWE HATEH R ZHIZ DsE A8
Bl — « SRR =EE Y © & - EOMER > R ESEZENRENS - E5HEEEEEREY
31% » HEZERLTT Ky 51% /K57 ~ 16% FEHE ~ 30.5% BB FIHAM KLY - & A8 2RI s (yolk
granule) AN ELE (yolk plasma)(Miranda et al., 2015) - #£ yolk granule £ Ul & &2 H (phosvitin) ~ o- U & {KHEH;
ZE H (o- lipovitellins) B B- PN e {KAGHEE B (B-lipovitellins) FIFE A (K% E A EE H (low-density lipoproteins) 5 [ij £
yolk plasma Z FEH'EHE o- ~ B- & v- UNEEH (livetin) FE =FE/K ARG H (lipoproteins) » Eooft y-livetin 4853171
ST T 1gG-like HYTEIEEREH (Polson and Von Wechmar, 1980) » [N By & s 3 B - (AT H Al 2% e Ry iR =
$i#% (immunoglobulin in the yolk, IgY) -

WEFNREREAEEA IgA ~ IgM K IgY =ff - TRV 2 O B A2 o by B 5 R P iEsfg m sk
IgA ~ IgM F{FEEA F > 1 1gY RIGITRIEE Y - EE 09 1gY M AR T 1gG 1A R TIsE A
L IgY BEEH (BFERE) MR 1gG EinF| EH I ZREESE D - SEEEE RO EHASYZ 186 -
TR A SRR ER 2 s SR B - (EAe S B A EARNR I # 2248 (Klemperer, 1893) -

RE 2 Ewm P A KA S R EE 2 PIRe B L T AL AT (Klemperer, 1893) « #EEUIR DL {HEAT 71
ERE o BEHEE LT ARE 1,500 mg £ 1gY » Hrp 2 — 10% 2 EFFE M7 5188 (Schade er al., 1994) < 554k » F]
FH#EEAE EDURSER T A RV EIRYFRE s - R B & e s - ABHEOEER SR S5 (ER
J [ JE (Gassmann et al., 1990) ; ifil H¥EE IgY AL BT E# 1T (Akita and Nakai, 1993) o fHjA Faii 26 TE(EES -
FIASELEDRTZER - A AFH IgY TN ENHS - HHUREIRE (Amaral ef al., 2002; Owusu-Asiedu et
al., 2003) ~ YOFAEARE (Lee et al., 2002) ~ 2Rk 35 (Ikemori ef al., 1997) ~ JERNEEE (Sun ef al., 2001) SEGRFH T
(Sarker et al., 2001) B A &5 IgY Hifs » BESHFR 2 22 -

BES R PR EEE S - SRR SE H a0 o AERSESHE ML SR ~ SmARE ~ SERE ~ f0E
R ~ SRR SR - BESE TS MR (Borgstrom, 1988; Leonhardt e al., 1999) » Fit DAR(EHEREZRG LallgmaY
B - 2R > ERER R AERE iR B IEER » RINMEEEGHAEERIT R BRSO RVAER » SR Ae B B E Y
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17 o Wit > SEEHEEEE > i e REEREI SHTUCHEZFER] (Hill e al, 2000) - 78 HH &5
R ECES T B AR Y B2 B AR KA B S PIRVR AL DRIEE - Z0fal /D ek & s R R AE R R BRI W= I B HEHIE
FAIRHSE

BV HIHERG AL R A2 B REAE NG RERE U > TR e S R AT 73 b I AT 53 % (pancreatic lipase) HY
TERIE » A REH/ NS SRER MR T o [RGB v i R4 A28 25 B HE RIS T 3% AR AEREAV T RE > B 2 B ptEfH 1k &)t
RERGAH R NSRBI ORI (Ballinger and Peikin, 2002) - if Z2RH 1 &) - BTS2/ NSUL LTI RASE - Bz
FREHNHIAEHG > ARERHI(E A > L0tk o] A2 SHG S HIRY H #Y (Gargouri et al., 1997) = #UARSEZ BT 5WE A
FERER 7RG (lipase) Ry Pl - B FEER BREEME T SRy Al - RELLA e B DUBBRFT 70 b VRS R 73 AR BB 2 1gY 41
S o APV R ENIIE AT TR 7 B (2 ) IR AR RGN ZE FIRe B TR -

MFERTTE

L EaEY)
AEREA 23 B O OB REER 6 & » (EAPUR R A ER RIS Z 2R - 5590 0
FH 10 — 12 i 2 et ICR fn &N (HE BioLASCO; I-Lan, Taiwan) 20 & » DUES TR EMEHUREDIRCHEIA -
REHERBHAMEH - ABEHE BN SSEERBITEREYEH NEDEHEIF 97003 SFHEEZAET
% o
IL Pl oe R as
e FAFERER 7 fi#lE (Lipase from porcine pancreas; Type II; sigma Cat. No.L3126) i By A ZCGERERAY S IE iR » $1
i S e R i HE S DA UK H 88 (bovine serum albumin, BSA; Sigma Cat. No. A7906) fEA4E H SR FRFE R HL 5
mg/mL ~ 2.5 mg/mL ~ 1.25 mg/mL ~ 0.625 mg/mL ~ 0.3125 mg/mL Jz 0.156 mg/mL ° 1R e S 5% F 200 mg/mL
MR R F S o
L FEEhiH Rz
TP EHEE > KU BRI 58 207 (Freund,s complete adjuvant) U\ 12 1 EEBIERECRCAA AR - BRI RE TE
5 o GERHENAREHLASEST 0.5 mL TR - 5 4 HLEHE 2 BETHER B EHNR AR AT
%>{/275] (Freund,s incomplete adjuvant) » B4 (& Gy R AZLY RIS 12 48

IV. R EEUNER ~ 55y FU% AR
B R E S AT — AR (EHIAH ) - DU AN - HEETE 2 RSB » BT EEBEH Y
o WS TRy « MORMSESS 3 RATAEER RIEE RN ES - ([ERET 2 HEZE - o —Mhise IE
DU fie A B ey A AR P # & 1Y S s RS T - ﬁﬁ%%ﬁkﬁﬁuﬁﬁyzg,ﬁu/wm IR 20CHR > SHES
DIAHEIRY I 2T - R E TR R — R RIE e RS 6 1
V. EET IgY RS EE A b
PAZKE 8 o7 B2 (Akita and Nakai, 1992) #E1T 85 5 1gY Hifs 77 BB 4L - HUAK B2 R EZ IR 1% 1Y B 50
15 g > DL 20 £ (300 mL) kT /KA » RARLS HEZEER 30 g » DL 10 % (300 mL) E#ET7KIAf% » EHE
TOREHEE pH £ 5.0 » (R pH H1 5.0 382 7.0 B0 (700 x g » 40 734 » 4°C ) » FLETERPUBAUETE » &1
{3838 7% By water soluble fraction (WSF) » B[l IgY $f% -
VL IgY Hidg IE
LIPSEELH#EST ELISA (Abcam ELISA Kits; UK) #17 IgY $ifeJI(ERY AT » TP ERAIT
i HIK:
ATE 96 FLIZTEAZ b 2 it (1gY Pihg ) s M S E/INFLA A 100 uL 2 #iJ5 (lipase, 10 pg/mL) > #EFTHEAY
ZREK (coating) °
B. 7EAEE 4R A 52 FE/ INFLANA. 100 uL HY rabbit anti-chicken IgY (10 pg/mL) (Sigma Cat # C2288) » E A /KFa
(4C)EHZEXRH -
(i) B2 K
AFEEE MY 20 EHRERESR (0.5 g EEMIIA 10 mL EfEF/KER 15 mL gEOEPERERS) ) - A8
i -



222

VL

TiRER g [gY 2 A BN ERIREE BT ST

BB 1 REUEENT 96 FLE FERR I /KFE AL, - FWERE4R & A K (phosphate buffer saline, PBS; HyClone, Cat #
SH30256.01) 4% 3 2 » FHME/MLFAIA 200 uL (9 2% BSA 1% - B KFET (4C ) fEHEXH -
(i) 53 % -
A FEREERE AR R E/NFLER 43 B/NFLAT BT 100 uL “R[EEFE (0.5 ~ 0.25 ~ 0.125 ~ 0.06 ~ 0.03 ~ 0.015 pg/
mL) /Y 1 g HTAS [rabbit anti-Chicken IgY (H+L); Invitrogen, Cat # LS-C204071] -
B.{ERRan M/ INFLER 7T HF5E 2 KRB SE R HY 20 (B 2 22 50K FEMRE 100 B8 B E AR NFLITA
100 pL 7% - B VKR (4C ) fEFZEXH -
iv) FE4K:
AHHY 96 FLEZJERR - (EHEA 0.05% tween 20 FY PBS JZR0HE 3 28 > FELL PBS IR0HE 1 REAERRIEA -
B. & 1% FA B AR NFLT 2 43188 (alkaline phosphate-conjugated rabbit anti-chicken IgY; Sigma, Cat # SA1-
9514) 100 uL > B> 37CHEMH 2 /N »
C.2 /NEFZ 1% L& 0.05% tween 20 HY PBS JZ5&0HE 3 K > FELL PBS AR | RUAEERIEFKZIZER PBS
AR
D.&:{& A 100 puL /Y 2 75 (disodium p-nitrophenyl phosphate; Sigma-Aldrich, Cat. No. N9389) fZJ& 8 — 10
434 » K[ microplate reader (Multiskan MS: Thermo Labsystems) DUz £ 405 nm #E{TIRC(EHIE -
E5 IgY il 2R
—MREEEELY 60 g - HE R EEEY 31% (18.6 g) » AERSHHENESEE 186 g HHER -
FHE IgY ilg e 2R =0 © IgY Jilg & & (9)/mL x 18.6 = FHHES IgY Hilgd =& (2) ©

VIL H—Mepiaehe EEFIRFE N Y Piis

() /NERETEEHE
10 — 12 e 7 feME ICR fnZv/NER 20 EERE RS AERF 22 — 24°C ~ JEEHERF 50 — 60% ~ SEHGEIA S
12 /NERE AR 12 /N RIS (SEHERFEENFE 07 00 — 19 1 00) FYEFH - fa & i el EAgOK R (T & -
(i) B 4l
ARERHARTZY 7 48 - oy R B ERT (1 48) ~ 555 R (3 48 ) FUHERH (3 48 ) F=F8EL - EEH - SBamiAT
INE RSB TR 1 - (EHEERE - SHE N B/ NEETEK M - S E E R
=R EEA /7 B 1 4HER & IEH i (Laboratory rodent diet/MF18, fat: 18%, Oriental Yeast, Tokyo, Japan) -~
5§ HE 4 (control group, C) » Ei 3 41 82 & = 2\ & fi Kl (TestDiet”, DIO rodent diet purified w/60% Energy From
Fat-Blue/58Y1, fat: 34.9%, Tokyo, Japan) 7 = Z4&4H (high energy group, HE) » 47 B 4 41 (5 € / 4H /cage) ;
A NIEAEE 2 X HEE HE 2 B8 EHE S C 4H1% (P < 0.05) BITT#E ACHIEAIA o HIEIARS C 4HFr4E
ARt e s - HE 4HFHERR & = BV R e R KIR IgY A7 K% THRIE 2 S1&50 & HE (-) 4 (R 58
IgY - & PBS) ~ HE (1X) 41 (IgY J#E& 2 mg) 2 HE (2X) 41 (IgY J#E& 4 mg) FE=4 - F4 5 & - FKRLIF
EHRIgY 1 X t%uﬂﬁﬁtxﬁﬁﬁﬁﬁjﬂz  BE/NEEEET 2 XAV ENE - FFE 3 M - SllBsER
% > DUBSEH ZEREY 7 =R T/ N BT R AT RREERISZE BRGNS HE - AR T ¢

I 1 I 38 I e I%%@%
A i o 1] B
IEFEER  C4H : IEEER C 4 IEH ek
HE (-) 4 : SEEEE HE (-) 4 : S E R > ZQFQ anti-lipase IgY - J# & PBS
HE (1X) 21 © = EE R HE (1X) 4 * =ZEE ?'\ 2 mg 7 anti-lipase IgY
HE (2X) % © = EE Rt HE (2X) 41 * = EE ek} 7\%??'? 4 mg .7 anti-lipase IgY
X 4t ot

SERFTSEIE L T S50 E4EF2 5 (SAS, Version 9.1, 2004) 534fr » {57 FH—f4R 45 5 (General Linear Model,
GLM) KB & 288 8% (Duncan,s multiple rang etest) 437 ERES £ i T 4H FETAY 72 FEEEE 4 (P < 0.05) »

RN B

— M IgY pUisAEE
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EEPRREZ Y BHEMSE (BFERS) UK 1gG 852 A AT Z4 (Klemperer, 1893) -
Rt - 20FE AT ARSI & —1F - B4 TR ERETURET RERIR - BITEA BIEGUR 2 R 2 DS
IS (Leslie and Clem, 1969) » AHfFE LA lipase it Rl » ¥ 0 o= R ETT 0 5T DIAR 7 anti-lipase
IgY - PiFEHKIE BIREAE 57 1gY STRKAT{E VA & 417 %2 9% (Hatta er al., 1993; Yoshinori and Jennifer, 2002) »
FH 7S B A48 K B0 77 FE FH IS TgY By S s fit S5 &0 /2 I FL 8RS 5 28 A9 4 B M 7 ) (Hatta er al., 1993; Bizhanov and
Vyshniauskis, 2000) » HHi[FRAE A 1.2 5 100 pg/mL BUT » K lipase JEETRERA] 100 ng/ml 1 T55% - B
SEREUR - IR ER T AVEE IgY S8 anti-lipase IgY S ESE(LATE 1 K& 2 Fror > P48 1gY S 25 anti-
lipase IgY & &5 5 7.7+ 1.2 mg/mL WSF Fz 409.3 + 16.7 ug/mL WSF » #E VIR E = 1944 [gY & =5 anti-
lipase IgY & & 47 Al Fy 143.8 + 18.0 mg/yolk 2 7.6 + 0.4 mg/yolk - Schade et al. (1994) 5 tH & & D{E LAY RIE T
% BEHEEH LR AE 1,500 mg #Y IgY » Hr 2 — 10% f BAFEIEAHIES © A8 &R £ 1R anti-
lipase IgY & &4 544 IgY #Y 5.08% ° Sunwoo et al. (2002) FIFIAIGHRE O157 © H7 Etk iR » BEEH T
RIETTF 48 IgY &2 Fy 12.58 mg/mL WSF » HAEREUAGFEHIG 2 48 IgY &8 &S - AU hE
AR Y & E - FREEERITITENAREMARTZSE (1 — 25 mg/mL WSF) (Rose ef al., 1974; Shimizu
et al., 1988; Li-chan et al., 1998) -

=
o
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Fig. 1. The content (mg/mL WSF) of total IgY per egg yolk during the immunization period.
Values are shown as average data from eggs in the same week for all experimental chickens. Vertical bars indicate the
standard deviation.
A Time of antigen immunization.
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Fig. 2. The content of anti-lipase IgY per egg yolk during the immunization period.
Values are shown as average data from eggs in the same week for all experimental chickens. Vertical bars indicate the
standard deviation.
A Time of antigen immunization.
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(915 pg/mL) FEFIF 15 18 (941 pg/mL) IR —(E 51 - #E G ZHARILIZE 9 8% 16 18 5y anti- lipase IgY & 25
HIRFEA > PR s A 42 LY 10 mg (1Y anti-lipase 1gY - #EE R {&Rr 51 IgY HUAGHYE B1F A [F mifdE b R H
BEEHE AR HEENTIRRER - 2B EN RS E (Amaral ef al., 2002) © 7E52 &V EE S ERR T i
FERAAY 2 EAN > SRR SR A TR AL NEPUREA EAREAHUREAEAL (epitope) » FIIL5 (LAY R
Ve (7 FEH R [E] (Yokoyama et al., 1992) °
1. Anti-lipase IgY ¥5f/]\ B2 B B 42576 > THAk

By TSR anti-lipase 1gY AYTHAY » AHH 72 5 FH 75 FH Y 55 B8 £k (TestDiet”, DIO rodent diet purified w/60%
Energy From Fat-Blue/58Y1, fat: 34.9%, Tokyo, Japan) #1717/ N HERERYEEZEL » FETT anti-lipase IgY ¥f5 i
HIRYDIRCHES o FLiE S AR G R 5T 2 M THE R BCaS R I 25 0% - B I Rl NS K S
g HERERY I} (Gelineau et al., 2017; Jingang et al., 2022) °

EEBIMERESIEY - 4E 3 For - £ 3 ELSAEER e ERE - BEEENRE b &2
B S 0 O A T DTSR (P < 0.05) « 155 18 JRBEAGHEFT anti-lipase T S#f » PISHLE HE (2X)
4 (¥EE 4 mg) WESENIIIARIER SR - HE (1X) 40 (& 2 mg) BSEN IV A 2 E R | BA A7 REER
24 - HE (-) 4 (V& PBS ) M EMIEE FHAAVHISS - eFaEEEaR (55 0 K ) BAf » 115 18 REHER
anti-lipase 1gY > FGAERAEH (55 44 X ) > BB HOELA ~ aaRIAVEEEUE KETRIRCREAIFR 1 For > (a8 E it
(153315 HE (2X) 45 25.0 + 0.79% ~ HE (1X) 41 31.6 + 0.26% ~ HE (-) 4 32.5 * 0.92% FIEHE4H 19.9 + 0.58% - 53
A > TE4 H ik EL E B R 5r Hil R HE (2X) 40 3.3£0.14 g 812912028 ~ HE (1X)4H3.3£0.15g 81 7.0 £
037 ~HE (-)4H3.5%0.12 g &1 7.1 £ 0.41 fI¥EHE4H 5.5 £ 0.18 g B 2.2 + 0.12 g - 45 B~ HABYMA T anti-lipase
IgY 4 mg » P E SRR NEEAEENREEZEHIEE (P <0.05) -
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Fig. 3. Effects of anti-lipase IgY supplement on body weight control in mice fed a high energy diet.
C: laboratory rodent diet, HE (-): high energy diet + PBS, HE (1X): high energy diet + anti-lipase IgY (2 mg), HE
(2X): high energy diet + anti-lipase IgY (4 mg). Among different groups, different lowercase superscripts indicate

significant differences (p < 0.05).
1: anti-Lipase IgY supplement started on day 18.

FEARZET > FEREHEER (& 34.9% HiflE ) 8RN - slBasifE S AR e T8 6 /)N e B BER R A
RGFEE ST - 5550 BB 8IS ME T anti-lipase IgY 4 mg FAHIHIAS I IITAY > HoAG EH EAARRIECR
B (P < 0.05) A 2 {Eatfgd (HE (1X) §HEL HE () &) - HILERIAER RO Gl SR - 15 3 (8
A Es R AR AR 2 A BEE (P<0.05) ZF (£ 1) »

fE & T AT EUAVRE DL & B S R R - RER RSB BRI B (F P& A RE SR - R RE R ig
FoBa N i EEAERG /KRR - SRR M L ERE SR S HIRHSEEF 2% (Hanl ez al., 2005) - BfEaiR/K{LEYIEL -
HeE ER BT I o 3 AP B 0 T BE BB (Portillo et al., 1999; Hanl et al., 2021) » [RIL > SE5gfiRRRE A MBS HIHS
RS AL HERFE RS S 2 B R L &P HIRRRGAE R A 8 NSRBI ORI (Ballinger and Peikin, 2002) »
TS PH (AR AE R 1 NS R - oAl st 2 B e S EL B B — MR A 7 7 RS eI (E A - bk mT DUEEIRG &
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PEHIRT H Y (Gargouri ef al., 1997)  ARIHFTHA 3 (R & SRE RV HA N ENRINEN A EZE > H
KEYMNAT 4 mg anti-lipase 1gY » HASEE BIAARIECRBEE (AL 2 (E:554H (HE (1X) 4082 HE (-) 40 ) - #EMIIL4E
FEZFEYMETT 4 mg anti-lipase 1gY 40/ NEUHALE NGRS o fERGE £ THIRIER > D gl dh RERHAR B AE 4
{EHEFR R e oy R > TR EIRS BRI HIATRER © 5940 > TEHEFE 2 mg anti-lipase IgY 4H YRS B {7 50 R 0 A HH S
TERH (55 30 K ) SRR E B A anti-lipase 1gY 407G 4B AUIEME RN - TR4HRA- Y280 B0 > ARRERY
T a4 AR P HERTAMAE - SRR E Y BB 4 — FTREAT4MEE (fibroblastic pre-adipocytes) 47/E 88 Bl HERE A &
HE'E HASTESE A BNV AEAH4HRE (Woo et al., 2009) « S57NAETRZEEE Y/ NE LA AR RIEA 2 AERE - RERHAHAR ARG
FR A e e 888 K Ry L - SRR (Sakai er al., 2007) © AHFFEHAERER4E R/ N BUSRIE I Bl =2 5 B Y Be B 40 A1 T

FPE BB R SRR E A (R 2 B 4) - EROFE L= EEY > £ 3 HERREEE
gt s BRaH A R 52 FE B e A AH 45 B 2 SRR R AR A N B S P ER B IR B R RAE (P < 0.05) - FEmEasH
3532 L HE (2X) $HBEERY FA 2 (8m1834E HE (1X) 4182 HE () 4 -

1. ERETNEETREA N ERAY AT RESCR BLAG B I I S
Table 1. Feed efficiency and body weight gain in mice fed different diets

Laboratory High-energy diet’
Items 1
pellet chow” (Control) PBS anti-lipase I[gY 2 mg  anti-lipase IgY 4 mg

Initial body weight (g) 35.1%0.31° 37.2+0.26° 37.0£0.14° 35.9+0.38"
Final body weight (g) 43.9+0.87° 55.1%1.04° 54.110.26° 47.9+0.68
Body Weight Gain (g) 8.8 0.25° 17.9+0.61° 17.1%0.26° 12.0 £ 0.54
Body Weight Gain (%) 19.9 +0.58" 32.540.92° 31.6 1 0.26° 25.0+0.79
Food intake (g/day) 5.5+0.18" 3.5+0.12° 33+0.15° 33+0.14°
Food efficiency ratio 2.240.12° 7.1+£0.41° 7.0+0.37° 2.910.28

' Laboratory rodent diet/MF18 (fat: 18%) (Oriental Yeast, Tokyo, Japan).
* High-energy diet: DIO rodent diet purified w/60% Energy From Fat-Blue/58Y1 (fat: 34.9%) (TestDiet”, Tokyo, Japan).
"¢ Values in the same row with different superscripts are significantly different (P < 0.05).

2. FEgPHERE/ N EAHEIARL BSR4 (8% ) EE
Table 2. The diameter of adipocyte and the weight of adipose tissue (epididymal) in mice fed with different diets

. Weight of adipose tissue Adipocyte diameter
Diet
(8) (um)
Laboratory pellet chow' (Control) 1.3+0.33" 71.6+3.52°
High-energy diet’ + anti-lipase IgY 4 mg 2.840.56" 81.7 £5.55
High-energy diet + anti-lipase IgY 2 mg 3.810.51° 103.5 1 4.4°
High-fat diet + PBS 4.110.83° 112.2+491°

' Laboratory rodent diet/MF18 (fat: 18%) (Oriental Yeast, Tokyo, Japan).
* High-energy diet: DIO rodent diet purified w/60% Energy From Fat-Blue/58Y1 (fat: 34.9%) (TestDiet”, Tokyo, Japan).
"¢ Values in the same column with different superscripts are significantly different (P < 0.05).

4. NEEDRERE /N EAYEI SRR AP R < (A) IEE a6 (EHIR4H) - (B) mEVE DR + 4 mg anti-lipase
IgY + (C) EELR AR + 2 mg anti-lipase IgY -+ (D) EEE AR} + PBS -
Fig. 4. The morphology of epididymal adipocytes in mice fed with different diets. (A) Laboratory pellet chow (Control), (B)

High-fat diet + 4 mg anti-lipase IgY, (C) High-fat diet + 2 mg anti-lipase IgY, and (D) High-fat diet + PBS.
Scale bar = 50 pum.
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HWFEHE HF A S Aa A el R A TEA R R B IR B (Lee er al., 2006) FI/NEE (Jung et al., 2008) 52 /5
B RS S4BT B FIE S - Woo et al. (2009) 7EF FRIIE %52 (fucoxanthin) ¥HAEEE/NEAYIFIRE » F5H
R E BN A E 2 2 /2 2 IEAHR (EI=2A505 - r=0.684 > P < 0.01 > B #EA5H5 1 r=0.840 > P < 0.01 ) - X
B AN E e S ARG o RIS KR > DL = e HU MBI =G O (s R4 4% (white adipose tissue, WAT)
(Gesta et al., 2007) - B2 EAIRERTAHERITE WAT 1Y—5 45 > EARRZCAEYMETE 4 mg anti-lipase IgY R &S
EhE el /)N Eel B 52 [ERV RS A 4% B R AR A B B (P < 0.05) BYRVD L& R P RERIA & R
4 mg anti-lipase IgY ¥/ N A EEAVIZERIER - 22 B G H LA AE HP RER R BeHI E FHFTEL -

SR [CHE (Orlistat) j&—FH & YA RGINELR] » 32 BLE 2 I/ NG B AR R A 2 B R AT 2SR (Ballinger
and Peikin; 2002) - 7EEEIR FARFHZEREEE A5 IR GE R R FEVEINER » QUM - B85 - BB FfIE 0
TEVERT 3% (Filippatos et al., 2008) o AHFFE/ N B AN anti-lipase IgY #EAMETHBIREIEHIVERET > HETH#E
1T R B HAR > 8RB S BV B AH R s SEEHS M 7T anti-lipase 1gY MBI EMEAVIR S - (HIE NHIEY
1B 5 e I Gaihay IR AH A m (FEL B - Moreno et al. (2006) - 5 H @& - RDR H FE4 7% (peanuts
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Abstract

The objective of this study was to evaluate the body weight control efficiency of the immunoglobulin in chicken
yolk (IgY) specifically against lipase. This antibody was raised by intramuscular immunization to 10 White Leghorn hens
with lipase as antigen and the ELISA method was used to analyze the antibody content of the immunized egg. The titer of
specific IgY against lipase increased from the third week after the first immunization. The content of total IgY was 143.8
+ 18 mg/yolk, with the average concentration of specific IgY of 7.6 mg + 0.4 mg/yolk in the eggs from 3 to 20 wks after
immunization. The investigation on body weight control efficiency of specific IgY indicated that this anti-lipase IgY was able
to prevent obesity induced by a high-fat diet in mice. Our results suggested that anti-lipase IgY may be a good candidate as a

natural dietary supplement which reduces intestinal absorption of extra dietary fat by inhibiting pancreatic lipase activity.
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