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Effects of Anti-Helicobacter pylori 1gY Powder to
Protect Mice from Helicobacter pylori
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Abstract Effects of anti-Helicobacter pyiori 1gY powder on H. pylori infection were evaluated 3 and 7 weeks after powder
feeding by urease, PCR, and histological tests, and specific 1gG assay of murine gastric tissue using mouse model. To produce
anti-H. pylori 1gY powder, laying hens were immunized with /. pylori prior to egg yolk harvest. C57BL/6 mice showing high
response to H. pylori were infected with H. pylori and fed with the anti-H. pylori 1gY powder. In urease and PCR tests, urease
activity and gene count of anti-H. pylori 1gY powder-fed group significantly decreased in comparison with control. Histological
results indicated anti-F. pylori 1gY powder effectively protected mice from H. pyiori.
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H. pylori{ ATCC 43504)v= ATCC(American Type Culture Col-
lection)o| 4] B-okabol 10%(viv)el W& (sheep serum)e A 71EH
trypticase soy agar(BBL 11768)°] &g £ 37°C, 10% CO,
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o] H7HE trypticase soy agardllA] 5U7F HiFaled A S
AN AFEH 7201 ZTh 2o FAdo] Ty o}Olh
(formaldehyde)E 2] 0.2%(vAY T EEE A7lsle] Ao
2477 F B3 E, 4,000 pmell A 2087 YA R o}oq
7S st %ﬁ"‘gﬁ]”d?(pH 1)E 33 Az o

< Hste] AR g9l FAlFe Ares AT 1 x 108 cells
ojglom, gy HAZA (12 < A]; aluminum hydroxide,
Reheis INC. USA, 2, 3% 3EA]; montanide 1SA25, Seppic Co.
France)?] E3H| &L 1:1(vv)E EFsld 43A171 & A
05mLY 36789 AeAle] 23 Moz 3371A sisel 2%
FAF BTt
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H pyloris 3Y0=2 3l ¥ goegiy 42 Ads &
Fstod ‘ﬁ“—’?é AAL & J3g Foe] B3 e} o) &
& i DAY, F-H pylori
% %‘iﬂ BEe —20°C°ﬂ Hashds FEAE AHe-siin.
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el C57BL/6 mice (85°%; P FEARLL)E BEAF o]
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o], S0} AbRE 2] Bllth AR RAS &% 23+2°C,
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PYlori(ATCC 43504y AHE-3t9lom, ol WAl
CagA, VacA o1t H pylori 24E-& & ek
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Urease test

Aol A= H pylori 3F
e s
o] FEF A B
o oW AFE olES AABSL PBS(phosphate buffered saline;
pH 742 13 A2 T -20°Col] Baatmr AREsisich A7) 9
HHoR Haflzl 992AE AAEEte] urease testd broth(0.1 g
Bacto yeast extract, 9.1g potassium phosphate monobasic, 1g
Bacto agar, 9.5g potassium phosphate dibasic, 20 g urea, 0.01 g
Bacto phenol red, 1L, pH 6.8)(17) SmLoll Yo w-3-2 3}Qls}
AUTE 24X 7 A F SbHow Mo Witz *PELOPML
spectrophotometers ©]-&5}a] 550 nmol| A1 2] &3 -% g8
Urease test- broth®] 47Zo] Qalx]Mlojlx BZao= %ﬁ}El 7
& FHoE BTk
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BHE THEA tap water2 5A17F B9F Al HEl) xEld 24
S22 ethanol 50, 70, 80, 95, 100%2 zkzt 1024 A2)gh
¥, xyleneS 1084 23] Aglsle] 56°CE 7} paraffindl 2
blockg Al =Fabiet, A2k & Oé%oﬂ A Bakek 5 sectionila,
xyleneol 10224 33] X2]st F 7202 ethanol 100, 95, 80,
70, 50% oM 54 Azlaldch Held 2HAHe 2552 A
3k 3 hematoxyline® 2 5% 59 ALY tap waterZ Y3}
Ak EP\] eosin® & 5E-7F ATk ) xyleneS A28t canada
valsam©. 2 cover slipS F-3slo] Hrj7og ZAAsIc)
PCR
3719 e Rz A9 H pylori EAIRE el
f18kd Song 5(18) 28] ®ZE PCR(polymerase chain raac-
tion)”|'H-E& o] &3tk UreA §34F £ URE forward primer;
5'-ATTACTGACGCTGATTGTGC-3', reverse primer; 5'-CTGGA
GAGACTAAGCCCTCC-3'8 AH&-31d 109 bpl product® 253}
ATh. PCR teste] 7O 2 predenaturation #74-& 95°C, 5871 7
23E 3, 60°Coll A 192, 72°CellA 1%, 94°ColM 184 308 A
2|3} 2.1, post-elongation 7L 72°Col A 1087+ A 2]t
PCRE Eato] Aojzl M-S 2.5%9] agarose gelS o]-&alo] A
719E st ¥ EtBr(Ethidium bromide)® A& ¥ UvAlol A
product] S SIS W B pylorie] 7rgel o)Ete]
product7P AE RS oo w A Eiasas
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Table 1. The positive rate of urease test on the H. pylori-infected
mouse administrated with anti-H. pylori IgY powder

3 weeks 7 weeks
Group Number of % of mouse Number of % of mouse
fnouse ositive fmouse ositive
positive/total P positive/total p
A 3/6 50 3/6 50
B 4/6 67 2/6 33
C 6/6 100 2/6 33
D 6/6 100 2/6 33
E 6/6 100 5/6 83

A: H. pylori + feed containing 5% IgY, B: H. pvlori + feed containing
10% 1gY, C: H. pylori + feed containing 5% lgY in 3 weeks after
inoculation, D: H. pylori + feed containing 10% IgY in 3 weeks after
inoculation, E: A. pylori + normal feed.

8eH8] AAEH: H pyloridl W3 &-H pylori FEEA] B
o RokE depy] Siste] A pyzozr~ WES 5 359 77
mouse®] 915 AEsted 7o) WHOE H plor® HAERTE
golslirt. gotow AFAEHS “H SR e A PR
HAE 718 pgo= dgsidt L A JF = 37 HE
WEZE group)S 100% FARHSS Hjou, HEF § H

pvlori HE 3UARE 5% NEE Fold HA group) 50%2]
WSS BN, 10% ABES Folgh +4B group)e 67%2)

PANSES ERN e (Table 1). 2812 2E F 7540 4
FTHZTE group)ellA 83%2] urease FINHEES HYloH, H
plori & 3YRARH 5% AEE Foldh A groupyZ 50%°]
urease PSS-S Bl HFT 3FAL o7k ity ey
H. pylori 8% 39HFE 10% AMEE FoI3 Z(B group)?t A
pylori FE 3FFTE 5%, 10% AEE Fol3 (C, D groupy>
HENETRD 9 33%] F9uhe-&8 Bk 49 & 75
’%H—J AN H. pylori % 3YUATH AEE Fold ++3

T 3FFRE Fold 7o FYNRSES 33%E ApolE HolA
=, o A= F-H pvlori FEA Bl A g S
o] 1%k AU Aer FSEITh oF H pylori 8F 3Y

AHE 5% AEE Fold A goup)©l S0%E A A|-&o
A Aol TEarE A 7 A A A 7
Al Hew *}E ek, o)ekel H. pylori A B
pyloris s8] AN = Eslglart o] ol tigh oF 50%0]
ol AdadArt AeE ek

4= 2AAIN: H pyloriol A E8)E urease F-8 G40l 2]
Sto] mouseollA] AE3F 122 urease testd brothol] HA-S uf
brothe] A4S WA 7|=dl o] BIstE 550 nmol| Ao &% ]'_LT_E
Z‘/Hg}oq H pyl()l‘iO] LE] 73 =2

L& dolugith Fig 13 7ol 3
J_EHZ_,L(E group)ye HE 3579} 73 sS4 ke WElt 749]
S, H pylori %5 3EHREH 5%, 10% AEE Folst &

(A, B group)t H pylori 8% 3FFHE 5%, 10% AEE Fol
& ZC, D goupye HE 3%k 75 vlwAl 747 0156, 0.180,
0259, 0393 3459) gho] Wolth. 58] H pylori §F 3%
TRE 10% AlEE Folg Z(C grouplld FF5e] Hsht 7t
% AT TRT M pylori BF 3AARE S FolF (A,
B group)Htt HE 3FTFHE AEE Fold F(C, D group)llA]
urease activity®] 7ragol o ok 7t A9

o zolg welow, HEewdt d¥e Bl e

BhakA] Bl g3t 95

0.75 | O3 week 7 week

O.D. (330 nm)
>
.
i

Group

Fig. 1. The change of urease activity measured by the spectro-
photometer at 550 nm. Mean + SD, *Means in a given column
with different superscript are significantly different (*p <0.05). A:
H. pylori + feed containing 5% IgY, B: H. pylori + feed containing
10% IgY, C: H. pylori + teed containing 5% IgY in 3 weeks after
inoculation, D: H. pylori + feed containing 10% IgY in 3 weeks after
inoculation, E: H. pylori + normal feed.

Fig. 2. Histopathological findings of the H. pylori-infected mice

fed anti-H. pylori IgY powder. /' : Dyed imflammation cell, A: H.
pylori + normal feed, A": a enlarged photo of A, B: H. pylori + feed
containing IgY, B': a enlarged photo of B.

F8128 o] freld R dAasHISE #lskiltt. Shin 5(22)
o A+ 1ol oshH -H pylori FEIA EHE 1 mg/mLe]
FEE FoElS o PRl Hlste] 26%7F gk 74%
E Yeilen, 10mgmLe] s=olAe 84%7F 243 16%9]

urease activitys HH{ T HISATH

FRE 2

H pylorie Z29N7 mouseoll &-H pylori & o
S A7k A3 3R 98 B 3}04 3‘-315}31 7
ARE AAEith T A3} Fig 29F o] AEdlRatellA= mucosa
o} submucosa®] B PR HETAAS B
(lymphocyte, monocyte)E°| & 145101 1]
pyloridl 3t HAE e AlRE o]%J Aol A
A fo] 2FadE Byt O}
H pyloriZt GA1==2] Wes] ghs) % F— e}, &-H pylori
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Fig. 3. Electrophoresis results of DNA isolated from the stomach of H. pylori-infected mouse treated with anti-H. pylori IgY powder M

-

lane: Marker, 3wai lane: 3 weeks after inoculation with /. pylori. 7wai lane: 7 weeks after inoculation with H. pylori, A: H. pylori + fzed
containing 5% IgY, B: /. pylori + feed containing 10% IgY, C: H. pviori + feed containing 5% IgY in 3 weeks after inoculation, D: H. pyloii +
feed containing 10% IgY in 3 weeks after inoculation, E: H. pyvlori + normal feed.

vk %%01 AL H pylorie] o] FATH wkeE Y
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PCR test
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I, H pylorol thale] U -9 109 bp2] products: &
A% ¢ vk 2 A Table 29} 2ol H pvlori 8% 34T
AEE Fold (A, B group}‘ % = 354 83%, 77 33%2
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ELISA test
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Table 2. PCR test result of the H. pylori-infected mice fed anti-H.
pylori 1gY powder

3 weeks 7 weeks
Group Number of % of mouse Number of 9% of mouse
fmouse ositive fnouse positive
positive/total b positive/total
A 5/6 83 2/6 33
B 5/6 83 2/6 33
C 4/6 67 1/6 17
D 4/6 67 0/6 0
E 4/6 67 4/6 67

A: H. pylori + feed containing 5% lgY, B: H. pylori + feed containing
10% lgY, C: H. pylori + feed containing 5% IgY in 3 weeks after
inoculation, D: H. pylori + feed containing 10% IgY in 3 weeks after
inoculation, E: H. pylori + normal feed.

3 week B 7 week *

0.8
0.6

ELISA value
*

0.4
0.2

A B C D E
Group

Fig. 4. Specific IgG contents of the sera of H. pylori-infected mice
fed anti-H. pylori IgY powder. Mean £ SD, *Means in a given
column with different superscript are significantly different
(*p <0.05). A: H. pylori + feed containing 5% IgY, B: H. pylori +
feed containing 10% IgY, C: H. pylori + feed containing 5% IgY in 3
weeks after inoculation, D: A. pylori + feed containing 10% IgY in 3
weeks after inoculation, E: H. pylori + normal feed.
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