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Progress in Egg Yolk Immunoglobulin Metabolism and Toxin Neutralization
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Abstract: Improper food processing or storage is associated with the production of macromolecular protein toxins and small
molecular toxins. Nowadays, there is an increasing interest in nutritional supplements that may counteract the detrimental
effects of toxic compounds and prevent multiple diseases in humans. Egg yolk immunoglobulin (IgY) as a nutraceutical
supplement for therapeutic and prophylactic intervention and against macromolecular protein toxins has been extensively
studied. This article reviews recent progress in the factors affecting IgY activity, its metabolism and application for the
neutralization of macromolecular protein toxins as well as the underlying mechanism. Meanwhile, we discuss the current
status of understanding the detoxifying effect of IgY on small molecular toxins and future prospects for its application in this
area. IgY has potential application in food and feed as an oral detoxicant.
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Fig.1  Molecular structures of IgY (A) and IgG (B)""”
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FEIME A N1.85 do B IR NIgY 5, [HIgY
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ARG EfEFRW, HERFFHEE, RIEHARE
SETUR ARIAE R . A MY 9 Y 1) IR e 1, iE 2%
IgY PRI $RmE AR, B AT R AR &
IINFE S 2 BB AN G I SR I o g Y B R AN S R
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4.1 IgYh Ak EEmE A
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SN R EEEEYE, LR RIRE A2 v S IR B A )
6.3 %, IgYXTpaE R ARG i AR . ok, #f
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Tablel Related applications of IgY against snake bites
i [ IgY A A (%R HENE PRI SEY
- : , & IgY PR R EARERRER, oY 5HERE
ML i LiilgY MR GERD 248 mgkg (4XLDy) W60 1K, o G 100 36]
. , R IgY P RIEE A/ ZIAE AR, 450 mekgilgY, FiAS
AR iR T Ziilgy N GESD 13.2mglkg (4XLDy,) BRAEENI00%, I AN E ER R 137
LRI T Ziilgy BRI AR GED 879 uglg (3XLDy,) IgY XN A AR 91,13 mg 3]
R E FEAE  REEERE (soFv) ICR/MVE G4 99.75 ug/12 ¢ (1.5XMLD) 4mg/12 g scPVARIEZ/NEALT, 6 b T 80% /N EL# 15 39]
IS TEEE  RETEX R (soFv) ICRANR (i) 28 pug/l2 g (1XMLD) 4mg/12 g scPviEIEGNRAET:, 6 hRTHH20% SIS (40]
(it TEAE  RETEKAR (scFv) ICRAN (D) 11.5ug/12 g (1XMLD) 4mg/12 g seFviRIEZ/MRITL, 6 WG (RI20% /N SLAHE [41]
PN ke ati Ziilgy Swiss/Mi (5D 56.21 pg20 g (2XLDy,) 0.154 mg20 g IgY # 4 A A1 X LD 34]
HEM R/ , N (e SXLDyHEHE (0.042ug20g) Fl 400 pg20 ght P RgY e/ RIS REA JoR A
ret FitlgY SuisshR GER) % (0048 ug20y) R 55X LDy, BUVEEEE H100% 2l
i E Bl Shilgy A% GESD 1 mglkg dmgkgMIgYaE AT MER, LR HEE 4]
Ji i i NE (B IeY5HEMA 2K T8,
R DAL Siilgy MEERD 4XLDy, (0.16 pg20 ) IgY RTINS AR (A [44]

VE: LDs,. 355 (median lethal dose) ; MLD.JR{KEFEHE (minimum lethal dose) ; scFv.HgER[ 4% [X F Bt (single chain fragment variable) .



306 2019, Vol.40, No.05

B5oiltl F

KRR

MBI, WAEh A 3 51 i) 2 P B2 N . Bk
Gb, DR BEERIgY e, PEARE, 18 R rng
FEAEREN P PR TR M5 51 U 577 B A 240
R, TgY A A & — T R 5 AR P s 25 100355 18 B e
BRI
42 IgYHhAHALE AR

HARFVEZ s MR E 42 Ky 7 &
H#FR. KO TERAORGERIREEEEEE NN, &
T P Ak eb 20 B R AR N A, T A R RS R R R A
BUAER, WEBREAEHZIARER, 2EAFRP
IR B, FIHIgY P RIE R, HETAZ
BT KT8 %K. LeclaireZs " # %) Bk 5 4 90 1) i 25
# B (staphylococcal enterotoxin B, SEB) [A/NHE S
A B AR NS A EgY, ZIgY o] # 4 Bl e i N B
A N R AN N Wt b R R U A R E N L &)
G P I TR LE & A i A = SEB A 5 A7 IS4 h,
SRR AL B — 2 BRI E o R RS TR A e ]
5 (helicobacter pylori, Hp) 8 ZL @Y A% 7 1 5%
WSO B O AR 5 g B A A 1gY, PR PR g
i AIHp#EE R, W RS Hp & P05 X Vero 4t i ¥ 25 P 1
s BG/NR&PiHp-1gY FURIATT4 F )5, LR ik
100%, .9 B2 U1 F om 280 B S #% .  Pauly 25
SR FH B RRBE 2R o 2 B A9 B v s AR R 1tk Ig Y, iR A
S R YU E RREE R IgY RE TP B K B 3 15 3 Vero 4l i
BETTs AP S AR S 5 3 = IR T H 30 minf & &0
SIBALB/C, IgYSHREAWEHHARNRAEREHER
WFRA T . LA, BRI KA R A &
PR R B A H % 1gY, R H BN AR L .
de Almeida5™CR F K EISHR. W R S5XRIERE %
PR HIRIgY, ZPUABMN . R ER, IR NER
MAERCHE B & . M5, Wang QinZ LR T RES
(StxB) i NG IRIFHISB-IgY, FFR IR A ARSI
B0 A PUSB-1gY FEARSBEEERIMEA], K ILBTStxB-IgY
BEFHLWTStxB 5 HeLaZl fu i I A &5 &, fli L A & 4b
H ) HeLadll A7 5 238 b0 s ik 39 5 38 R I P Ak g
PEAKStx I X BALB/C KR 1 B 45 {55 . Parma™ BT # &K
HH (Stx2) REENGTAFPUASK2-1gY, BN
BN IZPUARAR I RN S5 5 SR, A RUFIRS 20t
VeroZI ¥ &5 1, I HLIE B AN S 1g Y 1 75 30T 9% Stx2
SR BRI ER S . NeriZVH B B RWAEN (SxIB
Sx2B) A b WA EAAE A (rStx1BAISx2B)
G L FENY, 13 BAER KPSt IB-1gY . HiStx2B-IgY. T
rStx 1 B-IgY F4irStx 2B-IgY, B 9745 5% I 5 41 5 1 s
PR R e, AEAER SGR A, HRIRE SRR bk
IrHISEER10 5 HN2.6 £ AAMLIRAEREIR, HESRAK
S FEARRAEEEIREMIEY, B&PikSHRRR

PESS EIE, TgYRES K FERABRS aE i, M
Wi B R SR 2RSS, I AN B R A B
N, BRI E S (B2

ICK HAHR ‘|( G Pk m Z 1k

B2 IgYHhfusH R %R LG

Fig.2  Schematic diagram of the mechanism of IgY for reducing

macromolecular protein toxins-induced cytotoxicity
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