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Abstract

AIM: To explore the physicochemical and biolo-
gical properties of IgY extracted from the yolk
of hen’s egg immunized with recombinant VacA
protein of Helicobacter pylori.

METHODS: The purified antigen of recombinant
VacA was used to immunize the hens and the
VacA-IgY antibody was extracted from the
yolk of hen’s egg by water dilution methods
and then purified by deposition technique with
ammonium sulfate. In order to evaluate VacA-
IgY heat stability, the titer of VacA-IgY was
detected by enzyme-linked immunosorbent
assay (ELISA) after being heated for 15 min
under different temperatures. VacA-IgY was
added into Tris-HCl of different pH values and
incubated under a temperature of 37°C to access
its acid stability using ELISA. The competence
of anti-pepsin digestion was also measured by
ELISA. The VacA" H pylori were co-cultured
with Hela cells and VacA-IgY antibody was
added to observe its neutralization on the
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cytotoxity of H pylori by MTT assay in vitro.

RESULTS: The activity of VacA-IgY was
maintained about 50% after water baths (70°C,
15 min). The activity of VacA-IgY seldom
changed at pH values 5.0-7.0, but declined
rapidly below the pH value 5.0, even absolutely
disappeared at pH value 2.0. After incubation
with pepsin (pH4.0, 60 kU/L) for 1 h, the
activity of VacA-IgY had no changes, and
2 h after incubation, it still maintained over
50%. The VacA-IgY antibody neutralized the
cytotoxity of VacA" H pylori in a concentration-
dependent manner. VacA" H pylori ultrasonic
extracts inhibited 50% proliferation of Hela cells
at a concentration of 20 mg/L, while VacA-IgY
completely neutralized the cytotoxity of H pylori
at concentrations of 80-320 mg/L (P < 0.01).

CONCLUSION: The VacA-IgY antibody shows
a good heat stability, certain acid stability, and
competence of anti-pepsin digestion, and can
neutralize the cytotoxity of VacA protein of H
pylori effectively in vitro.
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RBAR IR P FaH pylori 1A K% & #JHelas
a7 M. 20 mg/LAR 5 3 B B T [1K.1/249
Hela%m 238 78 4% 71, 80-320 mg/L#)VacA-IgY
e %o Al pylorith R & Wi Helam i 7%
HE(P<0.01).

it M E T EMVacAMIgY, AR
A o dr MorE . W B U AL fe — 2 6 A R
Je RIS B P AaH pyloritn fe 7 7& P 1F
.

KT W TR, A EIER EAER. BH
Hulk; S RS
E)\E, B30, ¥BZ, B8, B WIIRTEEAVacr S

BETRBVRINEM. BFREEN B 2006;14(8):789-794
http://www. wjgnet. com/1009-3079/14/789. asp

0 515

B AP I R SR TR TR (H e lie-
obacter pylori, H pylorr) &9 <", H pylori i
Qe AT, AHEHAT50%-60% 808, K &
Hh E U A iR 70%-90%. AR A 5L R I, H
pylori &R BOH i I E M ARG (14-6
51 40 ¥ B Z PR (vacuolating cytotoxin
antigen, VacA) &H pyloris |41 451473 1) - 25
DI, ol R B s i A Y R g e T,
TH AT 2 0 o T Al R AR ARG, I H AT R 47
() G JELPEN 2 IR R AT X6 Vac A BRI G R By
A B EE. HAlH pylorifiGiT 2%
HZMarAdRmBa7 ik, HH G A RER
TRIT O H R R 24 Bk 7 A A ) R, A4S SR
PUAE R AT RO 8 Y T SO A B XL
18934 -Klemperer & I BEXS I TAAR W] M IILTE A
REET, W IR AEXS 4B s, T
TS TR N Yolk, WK xS s v (1) i bR iR
HlgGar & AlgY. 1gY BA S A2,
WAk 2 T N 2RI 1R 97 AR 52 31 0T
RZ T AR SE PP (g Y) b — A R4

AR Mine ef al*Y a4 TIgYH)
YA T 2R IR g Y AL 5T I IE s
ARGHEIH. FAVRNH pylori AL f 231
F R E YU (vacuolating cytotoxin antigen IgY,
VacA-1gY) I ERALRE I RIA SN R FIH pyloridi il
BEETEMER. M — PRI YRR A I IiH
pylorilEJAE R KB TT PELg Y Bk il 71 24
S LA,

1 #RIR0737E

1.1 M4 VacA" H pylorik W E K BE R K 24
B o — R e 19 B SR ) R, &8
HIH pylorr B BEIGFRHI BIRE TR, %58 G IR AT
HelaZfl i >y F PR = B} K 279 AR B 27 200 5 1t
4. VacARHVEREH pylori TE41H 1 VacA, WA
PR R AR = 1 45 AR A7) Vac AT Ay AR = H
Helico Blotil 7l & MWH pyloriBHVE B3 1175 7 i
JARSE. JRZE I . RPMI-1640. B (1 -
250). MTT. DMSO¥ At st h A2 &M T
AREW AT 5. HEAMPepsin 113 000)%
A AR TR A F] b HRPARIE I SE ST
IgGABioRad2 /™ . HRPARICFEPIAGIgY N
Promega/A 1l 77 . A7 [ A1 A A6 Bl i A6
FOR AT ah. 2208 B8R, HvE g R
KR E R EY Rt

1.2 7 ok 1E22 R A B B 20, 4% 8 XY
BT IR K E 4 Vac AR A PR 5 SRR 5
RN A IR U )a, UL RN
TN 2GR AL S, 100 pg/ . 4y
IR R IE R 1S, 45, 75 AL ARE R IBIK
VEFISTE K T 2 My AT 282, 3, 41005
o g, e AR 2> 9 HE200 pg/ M, 300 pg/ K,
300 pg/H. TEE LIRS dIFLASRE RIS
AT, i T 5 T4 CHRAE, I B UG i (XS &
PEBIHE O B WS 5 i = g i, FRdE e,
MO AE, B HE (2910 mL/ X)), G
XK RELOfS, R IR IR G E4CE
B SRJE10 000 il 25,020 min, W8
T, PR IR I N A R PR A i IR B ik
500 mg/L, &R ANHEE, T4 CIHE2 h,
15 000-20 000 g5 15-20 min/ii SEETTTHE. ¥
DOVEE T IR ARRL 1 mmol/L I8 2 5 22 vh
(kBB ER K, FE IR R, 1 Lk
%330 mg/L, BSOWAEDTIE. Bradfordi:illE &
175 5, ELISAVERS M Pt
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B FIEH. LA LS AAECOMAEBTC, 50 mLL 4 ¢ mva-cA®
c sl CO,, RHIEIIARANTAAS D, 1000 rimin 187, F I 1
% ol BT IE 2 i, BEALIIA200 pLAGIL s, sskslns
L o04 RPMI-1640/120 pL 5 g/L MTTHW, 37°C4k ;E{ﬁ’og;‘jﬂz
< 02} S EA b BOJE AR NI, AN e
0 ' DMSO 150 pL, #&3%10 min. LA (LIS, gy L ALFAAA

25 37 45 55 65 70 80
t°C
B 1 VacA-lgYHiaEit.
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T

B 2 VacA-IgYTEaILE.

1.2.1 IgYAR&Z K% HpH 7.0/]0.05 mol/L
Tris-HCIZZ MBI Tg YRR L /L, 43 7TAN25,
37, 45, 56, 65, 70, 80, 90°C /K 44515 min,
ELISALIE A, 23 5 HpHIE M1, 2, 3,
4,5, 6, 7(f0.05 mol/L Tris-HCIZZ MK IgY 4>
MFRERL g/L, 37°CHIFE2 h, LRI E =1
2 mol/L Trishif ' Fl, {fipHA ¥4 47.0, ELISATL
ELgY MPLARR. HEE FpH 4.0, 0.05 mol/L
Tris-HCIZE B Ig YRR g/L. 76100 L
Tg YW 23 ANS, 10 pL bk 1 o AR
W, 37°CHREL, 2, 4, 8 i, M2 mol/L Tris

SEIgY PR

1.2.2 VacA-IgY# &t KHAMTTIL, ASEE 7
%2 WOCHR[26]). WO E M B R R 953 A
VacA™ H pyloriFf, #.0:(4°C, 8 000 £)10 min,
PBSYES 2K G FH/IMATAPBS T &, vKiG N~
W10 min, B004°C, 12 000 2)20 min#téE I
5, UOUE FRHR UK A 10 min, A Bk
R, A IF# Ik i, Bradfordiil e & A
SR 200 pL(1X10° 4>/L)Heladl o 45 7
T AT 96l Al U s R AR AL, COMEAH(37°C,
50 mL/L CO,, MFNE ) 155724 h. SLR LN
10, 20, 40, 80, 160, 320 mg/L{KJE FHREU),
FEAS MR FEARAALTAT. R B L. 0
fL. 2L INARPMI-164055 78200 pL, A
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SE SZI AN IR ZH 570 nmIBOG (A 570), 11
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W) CoF B 1) Al A7 375 %5 100%, - LA AH A7 3%
=G UA 50fH /5 BRZLA 550 fH X 100% 11541
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10° AN/L)Heladi fiu ks 72 05 Fh 1967141 i 1 77
AL, CO,MEAR(37°C, 50 mL/L CO,, M1 )
T 9R24 h. #1560 mg/L#g S HUY) 5 AR R
IgY(10, 20, 40, 80, 160, 320 mg/L)¥#%1 © 174,
37°CHEH2 W20 wLhn A48 k£l Rl
WALRH IR RN . RAAEAN R, Ry
VLR L.
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2.1 VacA-lgY#82 . Bradfordikill e & 15
H425.66 g/L, ELIS AN EHUAB M M1 ¢
12 800. il £ F1Lg YAEAR 155 C I Hugy 4 C
B, A RasE. £70°C, 15 mingk N hRE
{RFELI50% % (B ). IgY fEpH 5-7iN, Fiki®
PEJL P, pH<SIN, HUAARIEE T RRAR DL, 15
pH 2.0 45, HUiiE PELT- 584 K (K2). fFEpH
4.0, 1gY 540-60 ku/L 'S & 1B 1E % 3K )
HLENR AT hrl fREF PR, e EH
B ABER (120 KU/L)RHBETREES0% L L1
oA, BARKIE, VacA-TgY (e & (1B f7 4
O R, W T BRI (R D).

2.2 H pylori# 7 3 B4 #9Helata JiL# 7& 12 MTT
M5 45 R BoR, H pylorit 7= 54fi 5 1 W 5 B
HelaZll 8468 11, 20 mg/LiB A 4 B R f
B fICHelaZl fu k4 2 8 01 1¥91/2, R S 4 Uik
FEE PR3 v, A 0 P38 A ) 28 T PR (R 2).

2.3 VacA-IgY x4 /5 42 B om f 45 7% 1 04 P A A
A MTTEE R EIR, 1gY R 4320-80 mg/LA]5¢
S op RIER 75 B X Hela 20 B (0 35 PR ;BB
T Y I JEE (1 ARG, e bR AR Bt 2 A (6 3).
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TR, SRR
BT RE B A
R Wy ms e
Ve k3 H pylori#y
B GLAAF.
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SEBE (1200 kU/L) ELESE] (h) IgYiEE
5 ul 1 1:320
5l 2 1:80
5l 4 1:20
5 ul 8 0

10 uL 1 1:160

10 pL 2 1:40

10 uL 4 1:10

10 pL 8 0

PN 0 1:320

Ag (mg/L) Az (mean +SD)
20 0.591+0.118"
40 0.462 +0.121°
60 0.351 +0.092°
80 0.213+0.082°

160 0.102 +0.051°

320 0.071 +0.030°

W 1.233+0.152

°P<0.01 vs NJ8B.

IgY (mg/L) Ao (mean +SD)
320 1.108 £0.131
160 1.151+0.183
80 1.122 £0.157
40 0.601 +0.133°
20 0.354+0.177°
10 0.122 +0.055"
0 0.031 +0.023"
R 1.133+£0.131

°P<0.01 vs NJ8B.

et F A HOE, AR IR Y Tt
Vac A, WOBRE] T HR P AR
A PUVac ATE T I Tg Y K 5 I R SCRI R AN
. HH pyloriti =YL EU Rk Vac ATEDLIR
il g Y UG H AT H0E™, At T
Z R AL LN 2 2B (DH pylorikiFisk
PERFZ, A s, KRR FAE; (2)VacAKER
FAE T A I B RR T, EALAES50%-60% 1K) B R &
% )N FRY PRI Vac AR H 2%, 154K
fi%; (4)VacASE R 2 2 351, 5 8UA ) AU 1) 1 p
RIEMEAMELSH BT — w25, WILHRA

Vac AR KB = Ig Y Al IR Ak, H—
PER A HETEER TREER B i, n2 5
KSR — MM H & A, HE4VacAk
PRSI 1Y FILPH pyloriBEH4 (4R I Py 4h
WCHRIE . A TE I BLASTX SHRATAC MM
Bl R AR Vac ABEME N B AT [RIURPE LR, 19 2]
— AN FE RIS I BE DR B A K I H IR A,
FIFBE DA TREBOAR 3 e 5 9 2lidl T 2 VacA
HA, PUAE R RUR R T ik =L
M Tl A R Sk B RSP (Vac A-TgY).
A AT T IE T P I R 1) S s R T H

pyloriiZWiIBsiG. A 1% BRI ALY Al fefE N

PR A R R S N, A AT T AR
MR 1 S M A TR e b, 05 5% T LA
WO FIIR I PR AR AN A 5 R AR T
L PR REVE S 0 AR 5 . WL 55 AN BE BEAT
e TR IR B it EA T 5 10— Bl Lk, 3
T B B AR SETCZF M R s, i SCAS S

kB AET2 RS sEIT]. ACHIF TR 45 1)
VacA-IgY R EE(1 g/L)s 72°CHEFF15 minth
RePRHFS0% LA E TG E, 1308 VacA-TgY 45 il i 1
OB S ) P AR i S R ] 584 48 52 T IR 7
R SR B N N AR A R B T Ry
MJERRTE. VRN ORI WA T BRI 43 ik
TR R, ST BRI AN R AR, L R
AR R A B 852 /0, 3 15 R % o g 1) 3 b B R
WM. 15 NI L, WL H #ipH M 3.5-5.5,
4-9% 1), BRI /b f #42.5 mL/h(BA A
146 mL/h), H () A5 g N1 /3. iX A AT fig
&L 5 B2 H pyloriE AW IR IM 2 —. Rk, 1gY
15 7 463 T W J % 1) 11 R A7) 06 2 e R L TS
IR R I A RE R AL, AHEUHI S I Vac A-
IgY{EpH S-7TB HuikidE Tk )L L%, 7ipH 3-4
I3 IR FES0% A2 A, (HAEpH 2035 4 JLF- 5¢
A0 TS5 molAp I EE )L W p HAEE 5k
4-5, 2% AN AN T3, Bl VacA-IgY ] T
B 2240 LS i . HAE R B W pHIREE,
FIg Y ANREMR R PE. X R ZIg Y EH T A
T iE e, AUINNIE = R S, 1gY
Bk H WIS 752 S A R AE T 0. Gutierrez
et al®RILE B A B TgY s AR /N, 1
7EpH 2.0 B 8 IR T 58 A Kiflg Y. AL
BRI g Y/EpH/N T4 HTaAiE P~ B, 1 i &
B AEp HOK T4t i J L% 2%, WCR fpH 4.011)
Tris-HCIFCHILg YRR a8 . (7] 25 i 2]
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BN A B B I B 40-60 ku/L(HUIL
EFRAE60 ku/L), 3%1 1 20468 I A VacA-IgY
W JE JLAHR S IA 360 ku/L, #FELHIT 200
ku/LI)'E & R IR, JF LU S R i A AR B
JERp B A DL P Ig Y UG P AR k. 45
W, VacA-1g Y0 IE 7 W (1) 5 8 1 il A 5
(RN 52 e 0, LA A0 T H 1 R S 1 v A
IEHWRBE2A5 0T, Tg YR AR — e s k. TRtk
R ELgY FUIRE N AGIE J5, 7380 B R AE
R A .

FATHI & E A VacA-IgY7E K T-80 mg/L
N Ay 5e4sh filVacA™ H pylorif FEHEEUY) A Hela
S AR, BB A Vac AR Bl
M VacA-IgY B A RIRVac Al & Mg Y H Al
H pylori4i EEETEIIAE . FRATE R %
TEXEHAVac AR RIER) . KR, mallfE
(K ER B BUAR. (B AELEVE 22 In) B, i) 8 2 T i
it A PR e R K BRARL. 5 2 T ARk — D8
TN B v AR 1R iR TR A R i T VY A PR R
DARE HTAALE B A 35 T 16 R R R0 A FH 1 o 9
HRHATUALE S WA N BH pyloriVE RITIREST
SEAESZIG AR, A g Y R 7R e s
T B4 5 Fefi.
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