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Development of Technology on Production of
Gastritis Prevention Milk in Dairy Cows Immunized
with H. pylori antigens
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SUMMARY

Helicobacter pylori(H. pylori) was first identified by Australian medical doctor
Marshall and Warren in 1983 and many attempts using antibiotics drugs to
eradicate H. pylori were tried when it was identified as the main causes of
gastritis, gastric & duodenal ulcer, gastric lymphoma and gastric adenocarcinoma.
However, there are several problems associated with using antibiotics therapy such
as side effect, compliance of patient, reinfection and recurrence of desease after
treatment, and financial problems affording medication. Recent studies have shown
that wine, vegetables or eggs have antibacterial effects, solving problems
associated with antibiotics.

Therefore, This study has been to examine bio—function of anti-/. pylorr
antibodies of milk produced from cows immuned with antigen germ of H.
pylori and search the relation between vaccine dosage volume and
antibody formation, Agglutination, characterization and physical properties,
stability about acid and heat of anti-H. pylori antibody, milk production
accoding vaccin amount and stage of lactaion, Ingredient composition of row
milk and somatic cell counts,, Ingredient composition of row and marketing
Immune milk.

Development of H.. pylori antigens conjugate vaccine against cows and
immunological response to the vaccines were investigated. Antigens, urease,
MPs(membrane proteins) and WC(whole cell) were prepared from an antigenicity
according to an amount of those and different kinds of adjuvant.

The quality characteristics of immunized milk during storage at 2C, 4C and 10
C were examined to investigate stability of immuno-activity in immunized milk
during storage. Also total bacterial count of immunized milk with H. pyroi

antigen. The five strains were selected as yogurt starter among fifty strains of

_11_



lacitc acid bacteria isolated from Kimchi. The yogurt made by CU-21 was better
than the other 4 strains in sensory characteristics such as flavor and overall
acceptability. The change of pH, titratable acidity, lactic acid bacteria and IgG
concentration in yogurt made by ART-3 was examined during storage for 21 days
at various temperature.

Also, Our study is designed to show effectiveness of immunized milk containing
antibody against H. pylori. we evaluated the ability of an oral passive
administration of immunized milk containing antibody to prevent H. pylori in

humans.

I. Evaluation and technology on production of immune(prevention -
treatment against gastritis)milk containing anti-H. pylori antibody
using immune technics

1. The content of serum and anti-H. pylori antibody within whey in accordance
with vaccine dosage volume has confirmed the formation of high—-quantified
antibody compared to the controlled conditions in all groups vaccine dosages
of 10ml, 20ml, and 30ml. It has been turned out that the antibody was
formed most in 20ml dosage on while there was no attention difference.

2. The molecular weight of anti-H. pylori antibody measured by SDS-PAGE
were turned out as about 50kDa in the heavy chain and about 24kDa in the
light chain.

3. 12 bands were formed as the result of measured molecular weight of antibody
protein. The western blotting was performed in order to examine the antigen
peculiarity of anti—-H. pylori that all 7 antigen substances including serum,
serum refining, whey and whey refining could be confirmed and the main
antigen substances were 97, 66, 34kDa of molecular weight.

4. As a result of cohesive response anti-H. pylori antibody in whey showed

1/10 cohesive rate about H. pylori germ.
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5. In stability test about acid and alkali of antibody there was 100% activated in
the range of pH 5 - pH 10.

6. In stability test about heat it showed stable condition in 60°C for 60 minutes
and comparatively stable condition in 70°C, but reduced activation to 40%
after 60 minutes. It maintained 77% activation in 80 C for 4 minutes and
comparatively stable in 100C for 1 minute.

7. It was inclined to reduce to 12% of flow caused by vaccine injection, but
recovered after about maximum 1 week.

8. In measurement of body temperature of cows after vaccine injected, it was
inclined to rise with the normal scope in comparison with the controlled

conditions..

I. Estimate of physical properties of antibody and chemical of row milk
and the best condition for production of immune Milk

This study was conducted to investigate the safety of the acid and heat of
anti-Helicobacter pylori antibody in produced milk after immuing cows with the
antigen of Helicobacter pylori, and the effect of dosage of vaccine, appropriate
time and the amount of milk production.
The results were summariized as follows ;
In the case of the safety about acid & alkali of anti-Helicobacter pylori antibody ;
the activity was 100% stable condition in range of pH5-pHI10, but 70% of the
activity decreased of less than pH 4 and more than pH 11.

In the case of the safety about heat of anti-Helicobacter pylori antibody ; the
activity was 100% secure when it was heated for an hour at 60C. But 40% of
the activity decreased when it was heated for an hour at 70C. It was 23%
decreased for 4 minutes of heating at 80C. It was 50% decreased for 1 minute
of heating at 135TC.

The amount of milk producing, which was due to dosage of vaccine of
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Helicobacter pylori antigen, tended to decreased by 12% than the prior stage, but
it comes back to almost normal after a week.

The temperature in cows rectal tends to increased a little, but it drops to normal
temperature after 12 hours.

Judging from above results, it needed to inject 10-20mL(average 15mL) of
Helicobacter pylori antigen vaccine 3 times to cow'’s scapula. The cows should be
in their middle to last lactation stage. Furthermore, It was better to shot extra

injection on every 34 months after the 3rd vaccination.

IM. Antigen characterization of H. pylori Gastritis and vaccine
development for cows

Development of H. pylori antigens conjugate vaccine against cows and
immunological response to the vaccines were investigated. whole cell proteins was
estimated to have 7 antigenicity band, 3 protein molecular 97, 66, 34kDa among
those showed major antigenicity. The H. pylori urease inhibition test was carried
out by preincubation of the purified whey anti—-H. pylori antibody according to
times. The H. pylori urease activity showed more 90% inhibition after reaction 2
oclocks

Antigens, urease, MPs(membrane proteins) and WC(whole cell) were prepared
from an antigenicity according to an amount of those and different kinds of
adjuvant. Antibody value, all IgG and IgA, showed most high reaction in the
MPs1(20¢g/20010,) vitaminE 5ug/200440.

IV. Studies on Processing properties of immune milk and development of
functional milk products with immune milk

Total bacterial count of immunized milk with H. pyroi antigen was 10° CFU/mL

after heat treatment for 30 min at 60C. The decreasing ratio of total bacteria in

immunized milk was increased as increase heating temperature and heating time at
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same temperature. Coliform bacteria did not show in immunized milk after heat
treatment for 30 min at 60C. Immuno-activity of immunized milk was maintain
99.99% after heat treatment for 30 min at 60°C, but decreased rapidly to below
50% after heat treatment above 707TC.

The quality characteristics of immunized milk during storage at 2C, 4C and 10
C were examined to investigate stability of immuno-activity in immunized milk
during storage. The pH and titratable acidity and total bacterial count of
immunized milk were did not show significant change during storage for 21 days
at 2C and 4C, but rapidly change after storage for 7 days at 10C. The
immunized milk was spoiled after 7 days at 10C. The immuno-activity of
immunized milk did not change after storage for 14 days at 27C, 4C and 10T,
respectively. The activity decreased rapidly after 14days at the each temperatures.

The five strains were selected as yogurt starter among fifty strains of lacitc
acid bacteria isolated from Kimchi. The yogurt made by CU-21 was better than
the other 4 strains in sensory characteristics such as flavor and overall
acceptability. But the commercial yogurt starter ART-3 was better than CU-21 in
growth and sensory characteristics such taste, flavor, texture and overall
acceptability. The concentration of IgG  showed 10.38 pg/mL, 11.10 pg/mL, and
10.76 pg/mL in yogurt, raw and after heat treated immunized milk, respectively.
The immuno-activity of heat treated immunized milk maintained about 97%
compared with raw immunized milk. The yogurt made with immunized milk was
maintained 93.5% of the activity.

The change of pH, titratable acidity, lactic acid bacteria and IgG concentration
in yogurt made by ART-3 was examined during storage for 21 days at various
temperature such as 2C, 4C, and 10C. The pH, titratable acidity and lactic acid
bacteria did not change apparently during storage periods at 2C and 47T,
respectively. The content of IgG was did not show apparently decreased during

storage for 14 days at 2C, 4C, and 10C but rapidly decreased after 14 days at
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the same storage conditions, respectively.

V. The Antibacterial Effect of Immunized Milk Against Helicobacter pylori
Therefore, our study is designed to show effectiveness of immunized milk
containing antibody against H. pylori. From October 2003 till October in 2004, we
have selected eighty H. pylori infected patients defined as positive CLO test,
BC-urea breath test, histologic test in gastrofiberscope. The patients were
randomized into four groups which were treated with 200 ml milk b.id. for 4
weeks (milk group; N=20) or 200 ml milk b.i.d. containing antibody against .
pylori for 4 weeks (immunized milk group; N=20) or omeprazole 20 mg b.id,
amoxicillin 1.0 g b.i.d. and clarithromycin 500 mg b.i.d. for 2 weeks (OAC group;
N=20) or omeprazole 20 mg b.i.d., amoxicillin 1.0 g b.i.d. clarithromycin 500 mg
bid. and 200 ml milk b.i.d. containing antibody against H. pylori for 2 weeks
(OAC with immunized milk group; N=20). After treatment in each group, CLO
test, BC-urea breath test, histologic test in gastrofiberscope were performed as
follow-up. Using updated Sydney system acute inflammation, chronic inflammation,
gastric atrophy, intestinal metaplasia and density of H. pylori (0 = normal, 1 =
mild, 2 = moderate, 3 = severe) for histologic test, scores were compared before
and after treatment. Eradication rate of milk and immunized milk group was 0%
and 0%, respectively. The eradication rate of OAC with immunized milk group
(100%) was higher than OAC group (90%). ABCO, at 4 weeks after treatment in
imunized milk group was significantly decreased than pretreatment (p<0.01),
compared to milk group. ABCO, at 4 weeks after treatment in one patient of
immunized milk group was markedly decreased. ABCO, at 5 days after treatment
in OAC with immunized milk group was significantly decreased (p<0.01). The
result of UBT in OAC with immunized milk group was negative earlier than OAC
group. There were no change of acute inflammation activity, chronic inflammation

activity and H. pylori density in milk group when compared with those before
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treatment. More decreased grade of inflammatory reaction and density of H. pylori
colonization after treatment in immunized milk group when compared with those
before treatment was noted. Post-treatment grade of inflammatory response in
OAC with immunized milk group, markedly decreased. Post-treatment no H. pylori
colonization in OAC with immunized milk group was seen earlier than OAC group.
Mild intestinal metaplasia in one patient of immunized milk group changed to
normal after 4 weeks treatment. One mild grandular atrophy at body in OAC
group was not changed after treatment.

These results suggested that immunized milk may have a antibacterial effect on
H. pylori associated gastritis and can be an adjuvant to the standard anti-H.
pylori regimen. Further studies using large number of patients are necessary to
prove the medication, proper dosage and duration of treatment of immunized milk

against H. pylori.
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Fig. 6-8.

Posttreatment gastric tissue sample (B, D) displays markedly
decreased grade of inflmmatory reaction in comparision with those
before treatment (A, C). The response was shown earlier than OAC
group. Magnification; A=D, X 400, e, 183
Density of A pylori colonization at antrum (A, B) and body (C, D)
according to treatment in OAC with immunized milk group.
Posttreatment gastric tissue sample (B, D) shows no H pylori
colonization in comparision with those before treatment (A, C). The

response was shown earlier than OAC group. Magnification; A-D, X
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H. Pylori?] 3 % wg2 sodiedn o3dig Ast7|jgo A yA
e sz 5o s H. Pylori &9 xtz dAdE e 9 Az 22E A9
3}

o,
N
>~

>,

il

Sheep Blood agar platedl Al 2~3Y ztA o=z Ao wj%ste] 37C CO, 5% 10% 3
4] COz incubatoroll Al wjgstaith. EWre el SAA FA Ty o] ¢
AEH H Pyloricl AL 5937] 98] Brain heart infusion egg yolk agar(BHIE)
of Al widste] H2 M-S Pk, 1HIM, Ureased A ddte] IS EAdS
W, H. Pyloriz #7383tk dxfFdaALgoers ¢ H Pylori (KCTC
12083)3 3+ sheep blood agar(SBA) plateo] CO; v% 10%, 37C37Z oA 2~3Y
Aoz A wjgEdct A wdow FAstE w5 56Tl 308 B
3}A] 71 fetal bovine serum(FBS)¢] 5% % 7Fe MHB(Mueller Hinton Broth)#l =] o] A]
48113t E et A st AAEFo AAFL AvA A #F, GramPE I urease
test& &3l AAsHATH

L 3] &4

A wjUdE FFE 05% formaling o2 3A7HEer BEZA3 Azl T 47T,

|

4000rpme.2 3083 YA ste] ggsta, d4E T2 A

oX,

buffered saline(PBS, pH 7.2)2.2 33 A&l AldE 7 ice on oA 5537+

sonicate(pulse 20, duty cycle 50)3}¢] 37 667 pyroidl Al O.D. = 1.0°] X5 ZFE
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o7 A8t ar, 33 405pyroiol Al O.D.=05% & AL ELISAEA

Incubation : SBA(Sheep Blood agar plate) 2-3days
37 C 10% CO2 incubation
l
5% FBS(Fetal Bovine Serum) + MHB(Muller Hinton Broth)
37 C 10% CO2 incubation for 48hrs

l
Formarlin treatment : 0.5% 3hrs
l
Washing : 3times(PBS)
l
Sonicate : 5min for Ice on
/ N\
405pyroi O.D= 0.5 measurement 667pyroi OD=1.0 measurement
l l
ELISA test Emulsion preparation(Adjuvant:cell=1:1)
!
Antigen

Fig. 2-1. Scheme of antigen preparation

2
AAE T Z27]%d L hoA] duAleE B 7 AFSE9) 299 5 ekl (Holstein)
"

=y

T 2UFE AT vHx7], F7], 7] 7+ 254 Table2-13 Zo] wjxslx

5

FolFs 22 10me, 20m, 30m= o] Folatlth wolAtRs TS AR

29 S48 AHAA AATh

o)

TGN B MRS Folstaon
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Table 2-1. Experimental design.

Lactation Stage

Treatment Early lactation Mid lactation  Late lactation
(0~2 Months)  (2~6 Months) (6~10 Months)
Control 2 2 2
10m¢ vaccination 2 2 2
20ml vaccination 2 2 2
30ml vaccination 2 2 2

3.

ZArl A 3ol o]2i HAFSE U

5=

=]
3

oz
o
fu

WAFo] splom, Agslas F 43
AAerATh 128 W9S H pylori &9S Freund's incomplete adjuvant(Sigma
F-588D)< 1 : 1 ¥&2 #3(5,000rpm, 5min)3t oS A IFojr AR
(scapula)F-¢] <5 10m¢, 20m¢, 30mlE ZF 4o TUHoZ Fo TSHFA}

(intramuscular)3tG ™17 2 33 W4dLe 1z WY

4. Serum % A3 ¢} sample WA

T e edR 0% 23d AAA W9 WAty AR5 ol&sda,
4L 93 sample AFE 15790402 o FHA AAE 100m4 233
N ¢ samplee 4TAA 14,000rpm e 2 30E =<t HAE 3to] ngdES A
7sta IN HCIZ pH 4622 ZH3o] caseing A AZTE Caseino] AAE F+3
(Whey)& IN NaOHZ pH 7022 =4 F 20T B#sdchrt ELISARA]] o
£33, YA 3 BEyAA S SDS-PAGE ¥ Western blotting2 @] A}-&3}
At

g2 25 Ao 0~14F7b4 APt o, 13 AIA ARl A 10me7 =
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Ageto] Sard wj7bA] Ao WA ST €429 (G3,000rpm, 4T, 15min)= E 4

& FaEste] 1A Yol 20T Basgd o,

5. ELISA & aA 9] 7154
Anti-H. pyloriol tigk -2k @R @A FiAel v B Ag7t5 F4s517] 98

W shA wWHQl ELISA(enzyme-linked immunosorbent assay)® H a7 3soitt

ELISA =73 € 394 immunoglobulin 96 well plated] 100 puL* coatingdlil over
night(4C)3t4th. 39 coating*] bovine IgG(Sigma 15506)Z standard® coating 3}
o, 24t well& washing buffer(10mM PBS, pH 7.4, 05% Tween 20)% 3343 %

o

blocking}(PBS pH 7.4, 5% skim milk) 150uL¥ 3 22 30%olA wWx
washing buffer2 33] A # 3t} Caseine] #A|AE F3S washing buffere] 3] 3k
o2 wellel 100uL® Y3 229 2A1zF WXt} AlE 3 anti-bovine IgG(whole
molecule) alkaline phosphatase conjugate(Sigma A0705)E 22} A =4 1 : 30,0002
2 washing bufferol] 2413} wellol 100uL® Y A2 147 Wx3LE 33 A
2 & 7] A8 N(10% diethanolamine buffe, 1% phosphatase substrate(Sigma 104))-&

3N NaOH ®H& AA o 50uL2 w2 A X A7) 3L 405

100pLA w2 % 30% Wh&
T

Antigen coating (immunoglobulin 96well plate 100x¢)

l
incubate at 4C for overnight
l
washing (3 times)
l
Blocking : PBS pH 7.4, 5% skim milk
l
Primary antibody reaction, incubate at RT for 2 hrs
l
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washing (3 times)

l

Secondary antibody(bovine IgG AP conjugate) reaction

!
incubate at RT for 1 hr

l

washing (3 times)

!
substrate solution 100x0

!
incubate at RT for 30 min

l
add stopping solution (3N NaOH) 50x¢

l

read absorbance at 405pyroi

Fig. 2-2. ELISA(enzyme-linked immunosorbent) test

i AlzellA FA EEle Fig. 2-3% 2 o n AASSIth F 4THA
14,000rpme. 2 30% &<t AAEE o AWS Al AL, rennin(2 mg/liter) ¥}

FAE w7bx] 30CoA incubationd}t

i
op
ol
ol
o
oo
o
X

calcium carbonate(4g/liter)

o] caseing HAAZIT HAH caseine AL 3000 rpmlE 108 o YAE

g st A5 65mLel *E3tE ammonium sulfate((NH)2SO4) 35mLE 7Fate] A

A7 AL 33 WHESAY. FAE @l A2 borated-bufferd saline(BBS, pH 8.4)9
.

Milk sample centrifuge(14,000rpm, 4C, 30min)

l

Rennin(2mg/ ¢ ) + calcium carbonate(4g/ ¢ ) addition

l

curd formation(30°C, incubation)
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!
Casein precipitation, centrifuge(3,000rpm, RT, 10min)
l

Whey protein precipitation from saturated ammonium sulfate(35m¢/65m{), 3

times
!
Dialysis
J

freeze dry

Fig. 2-3. Anti-body separation from milk.

Immunoglobulin preparation.

dqomne FAe BN/ A8 2x FAHNA

2} A AL 4T, 3,000
pmo 2 157 FoF YAEY vt Ey® €3 10mLel PBS 10mLE 7}3 vt

hva

8 OH(NH)S0) 20mLE A7kskel 30 ~ 60% §eF A48 wut ¥

= 3 T ALZoA
6,000rpm o 2 15% 5<¢F Al stk Zed JAHAES PBSol &afAl7]aL A=

o

10 mLE @ thg thAl Ea4ere 20% HES Avlee] AaRaw A7 1i

o

AASFA Tt Al Aol 30% E3HekS het
EEste] A7 A g 2%l PBSE &3k

Saturated ammonium sulfate 20m{ mix in the serum sample(10m¢) and
PBS(10me)
!
Centrifuge(6,000rpm, 15min)
l

Precipitation dissolve in PBS

l

20% Saturated ammonium sulfate addition, centrifuge

l

supernatant, 2 times

l
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dialysis
J

freeze dry

Fig. 2-4. Antibody separation from serum.

. Anti-H. pylori &Ao] AA 2 3
=9 Specific anti-H. pylori FA|S AA 2 E337] s PBSE anti-H.
pylori FAZE 4A0mg/mLE %2 & % 45mLE A 3tk 5012 A EE Bio-Gel
A 15m Gelo]l ZHE column® 2.0x25 cm)ol % 2mL/min® S HA I
fractions FHFATH20). F2E fractiond ©@9d FFS FHs7] 93l O.D.

280nmol A EF33 52 A3}, specific anti-H. pylori JAZE &3 7] Y& OD

405nmell Al ELISA S 3ttt

7. Anti-H. pylori 3A 5443

7}. SDS-Polyacrylamide gel electrophoresis

H.  pylorivt3} anti-H. pylori A9l EAS ZASH] 93 Ex"E =AHL2
SDS-PAGE(Sodium dodesyl sulfate - Polyacrylamide gel electrophoresis)® 338}
t}. 05M Tris-HCI® 10% SDS, 30% acrylamideZE 33+ 4.0%(v/v) =72
(stacking gel)S Ab&3lar, E& A(separating gel)2 15M Tris—HCIZF 10% SDS,
30% acrylamides 3t 10%(v/v)AS Al&3tAd. B AAE dAd9d 30ug/p
L(D.W)Z sample buffer2 1 : 42 343t 2z} wellol 20ulL*® loading 3% th.
Sonicate® H. pyloridt 40ug/mL(D.W)E sample buffere} 1 : 42 A3 & 20 uly
loading 3} 91 tF. Marker= wide range (Sigma M4038)¢} low range(Sigma M3913) +
ZFE 5ulA loadingdlAtt. #A7]d%F F AL Coomassie blueZ @A sto] whulz

band& <133

. Western blottingol] ]38+ a-x)e] Eo]4 el

H. pylori 399 o8] BAHA anti-H. pylori A7} TP Eojzor WIS
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A S dolr7] 293 Western blottings AASA Y. H. pylori &% whole cell&
sonicator® 33te] 412 (4,000rpm, 5min, 4C)& 45 9S sample bufferst 1 :
472 3 ste] Zb wellell 20uLA loading¥ H7]195S AAsAth H7]9dE £ud
NC membrane(Nitrocellulose, Gelman Sciences co.)9l transferst®] western blotting
AT

12 A (primary antibody)© FFA At EHAAZ A FAE A}A7]3, 24
3} 4| (secondary antibody)i= anti-bovine IgG(whole molecule) alkaline phosphatase
conjugate(Sigma A0705)Z 1 : 30,0002 3]Asle] HbS-A|Z . 7|2 &  alkaline
phosphatase substrateE AF&3}le] 38 WSAA X-ray Z5 AolA FUEAS &<l

s} 3l tH(Fig. 2-5).

Electrotransfer to NC membrane

!
Washing the membrane with buffer at RT briefly

l

Incubate membrane in blocking buffer for 1 hour at RT — rocking

l

Washing the membrane with buffer/0.08 Tween-20 x3 times
l

Incubate membrane in primary Ab + PBS at 4C for overnight

l

Washing the membrane with buffer/0.08 Tween-20 x3 times

l
Incubate membrane in secondary Ab + 0.08% Tween/PBS for Zhours RT

!
Washing the membrane with buffer/0.08 Tween-20 x3 times

l

Incubate membrane with substrates for 1lmin at RT

l

Developing in dark room (X-ray film)

Fig. 2-5. Western blotting
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8. Anti-H. pylor IJA¢] o|&sts 54
7}, Anti-H. pylori 3-Ao 93 H. pylorivt 35 u}
H pylorittS PBSE 405nmol4 OD. = 102& Z4d3o welld 100ulX

oo

coating® 2A| 7+E ¢t A2 incubationdtith. Anti-H. pylori FAE 3 +3A
(whey)S @A E 3Asle] 72 welld 100ul® 311 24 7F59¢t incubationd %

ARAEZ x 5008 Faaln Aoz A=)

. Anti-H. pylori A2l A3} 4bol] gk oy A A3
FHzol AdE Ao dol g kgAd s Loty 918 73 (Whey)S 3}
of AlE=Z ARESATE E HI7ME M7t mE de dlgk AdAHAAAWIE Lolr7|

1:{9L

#&l whey, 20% maltose, 20% glycerol, 0.2% glutamic acid® #7}sle] 0.5mL
centrifuge tube©l]l 150uL% W9 ©o} heating block (model : HF-21, YAMATO
SCIENTIFIC CO. LTD)2.& 60T, 70T, 80, 100TC &L 135CelA AlzbdRE A
23k & ELISA® anti-H. pyloridtd &4& =43¢}

kol tidk kg AE¥2 IN HCIZ pH = 7.0 ~ 1.07h4] 24stal, &z

oz

el

s

IN NaOH= pH = 8 ~ 1270A] xA3to] ELISA® anti-H. pyloridA &<
At

e
ol

ol
o

Ad A EAZA BAL SPSS10.0 for windows)E o] 838fo] &AL XS &)

dom, A3t Fo4 HS2 p<0.05d W 2 AgLgte] oS dAs AT
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A 34d A & uF

1. H Pylori ¥

H. pylori < SBA(sheep blood agar plate)] A o] Althui<F 3t S o S4&
F] o T Fwe Fgebol Fig. 2-63% ol FAHATE Gram ANAN
Grame7d S YEMW O™, urease testE Algst Ay} Fig. 2-72 #Zo] &4 E& HS

S02 o8 H Pylori o2 HASII Uo7 ALE3IA T

o

XCJ

Jm
o

O
o

Fig. 2-7. Urea test
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Folk w2 Anti-H. pylori &A §%
7h Wl Fol e wE dF Anti-H. pylori A W)
Fig. 2-8. Table2-2% WA Foj &k W& dAF anti-H. pylori A EH HstE 1}
Bl Ao 2R Aukzog WAoo wE dAF anti-H. pylori 3FA dFsFo] wAlRE

o] & 2FRE Z71387] A FSEY 45 o]l EToF oAl ZolE e Y

Zreith 53] 6ol Aol A4 FE WAL, 2T F949 Aol 145714
A% ¥ A thp<0.05). WAEole] W Ay GA AgRe WKl 2F olF F7
3 FrbETE ATARA} AR AFS JEUT AR 650 % AG)

A g Eo] 0.38mg/mLel el Hl&) 10mLFo & 0.78mg/mL, 20mL% <]
T2 1.05mg/mL, 30mL% o]+ 0.73mg/mL24 Ztzh 2,14, 2.88, 1.990% Z 7138
c ol WAl FogFo] A Al frolHl kel & WERUA ke A7A#A13)
g 2 Ao dE 20 mL > 10 mL > 30 mL AR og d5dA YA H
o ztolE eI, 20 mL WA T} FojH oz Mg we FqAHE AAHAATD
<0.05).

U WAl Rl o] w2 9-Fo| e Anti-H. pylori IA shaFd 3}

Fig. 2-9, Table2-3%= WAlFolzke] m& FH U anti-H. pylori & FFWsE
el Zlojth AT wod dild giRES Yo REH olFHol oA
AzAYAA FAHE Aoz IHAJAT14). o9k 2ol & Agoe AW A
Aol dH fAs Agoez Trtste AL B 5 gtk AW FATY =9
27 HE Fhet7] AlAske 65 Ao AR S e, 650l Ft A A
Aol HE2F& 4.62ug/mLoll B3] 10mL WAl Fo 3= 13.8ug/mL, 20mL 1415 o]
T 151pg/mL, 30mL%o] & 146ug/mLE thETF9 o)l zto]2 vehylet
(p<0.05). 1Y fFAHNA 6F01F A3t FA YA FS 5 AT v
2 oo Az FoAQ AolE vEY, Sk dF AT LF A= G FA A

Ho

i

[e

= WAFA G mE A FqA A F oAM= FelAHd AolE EF
ATHP>0.05). ek FHdF FA A FY A9 stress2AS AFFHL2ATE

2w 10mLe) WAFe} 7bd A9 Aow Anf
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Fig. 2-8. Anti-H. pylori antibody titers in serum after immunization with H.

pylori by vaccine dose at dairy cows.

\l/ : Injection
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E
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=
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3
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o

0.0
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Weeks

Fig. 2-9. Anti-H. pylori antibody titers in whey after immunization with

H. pylori by vaccine dose at dairy cows.

\l/Z Injection
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Table 2-2. Anti-H. pylori antibody titeration in serum after immunigation at

dairy cows on a dose of H. pylori antigens.

(mg/ml)
Vaccine Weeks
Amount 2 4 6 8 10 12 14
oy 030 026 028 033 029 022 025 024
+0.04 £0.04 +£0.07 =£0.07 x£0.07 =£0.03 =x£0.056 =£0.02
20ml 0.22 0.41 0.51 0.78 0.89 0.67 0.80 0.74
+0.03 £0.09 +£0.07 =£0.10 #£0.31 £0.03 +£0.30 =£0.33
30 0.33 0.56 0.70 1.20 1.12 1.07 0.99 0.88
ml

+0.16 *£0.12 £0.06 =+0.24 =*£0.30 =£0.32 =+0.30 =£0.26

Control  0:36 0.46 0.52 0.83 0.77 0.72 0.69 0.64
ontrol 40,09  +0.19 +0.14 +0.24 +0.14 +0.08 =+0.10 +0.10

Table 2-3. Anti—-H. pylori antibody titeration in whey after immunization at dairy

cows on a dose of H. pylori antigens.

(ug/ml)
Vaccine Weeks
Amount 0 1 2 3 4 5 6
Loml 470 438 926 1071 11.08 950  16.34
+1.32  +0.87 +1.92 +1.54 =+1.88 +0.90 +2.95
20m] 509  4.64 10.80 13.80 1243 12.23  19.94

+1.36 *£1.00 £0.76 #0.71 =£1.06 =£0.36 £4.25

30ml 4.06 4.09 7.36 10.94 9.27 9.60 17.69
+0.83 *£0.43 £2.19 +£1.31 £1.39 £1.09 +£2.33

4.12 3.91 4.75 4.79 4.97 5.29 5.49
+0.19 +£0.54 £0.37 +0.37 £0.51 #0.69 +0.61

Control
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Weeks

14.08 14.98 14.93 14.42 14.99 12.42 12.43 12.59
2.3 +1.74 +2.63 +2.28 +0.92  £2.89 +1.76 +1.81

17.21 17.99 16.11 15.53 14.59 12.21 13.18 12.39
+4.09 +3.73 +2.66 £3.30 £3.06 £2.14 £2.21 +2.87

15.34 16.57 16.07 14.13 14.01 14.46 13.68 13.76
+3.26 +1.67 +0.60  £1.78 +2.50 £1.89 +1.91 +2.40

4.69 4.79 5.45 5.03 5.40 5.33 5.35 5.16
+0.96 +0.07 +0.69 +0.81 +0.72  £0.34 +0.57 +0.32

3. U573kl W& Anti-H. pylori &A] g3
7F W71 7] wE E % Anti-H. pylori IA &%
H] Al 710l Wk 9] gtetA Aol Watsle Ao R A A JrH(15). wEkA 1)
AT T nFA 7o) WE EF Anti-H. pylori A &FE AR A3 Fig. 2-1,
Table2-4¢} 22 ARE Jepddth. MalRo] § 2~4F7424] F7tete B3

07F 650l v AlZIE Fit FASE ®Es 2T 027mg/mL, BlF327] 0.60

o
f

°]

=2

mg/mL, Bl5%7] 0.87mg/mL, Bl%%7] 1.08 mg/mLE thx7-9F fo] %9l Ajo] #in
otyel 7z A7 tl = Fo)dl A A F 2ol S YER A THP<0.05).

g% Anti-H. pylori A BAZFFES vlFx27] > HF57] > HF%7] £o=
FA T FAo] 5 e o, ol AR & uf WAFe] Al7|= HfR7]d F

el ol AFEANAN Ao e

= ow guA ATIs).
wWepa ATl A

b
=
>
<
&
X
Jo
oX
=
(e
12
fu
u
il
ry
Z)
3

c

=]

o

0Q

c
o
=
s
N
o
2l
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& oolry] §18te] 2AE A3} Fig. 2-11, Table 2-5¢F 7ol vpebyteh wl§7]7bd

=

S FAFE S EF YW AT Ao F7h dHoH, 65 olF f

hul

\S)

%7] 16.11pg/mL, H$=7] 1564ug/mlL, HH%7] 129

_|Qr
g/mLZ WERT tiET 524 pg/mLeb= 7949 ztolE dEhlled 95 A
e v FRem At FAFF] FAdL = F sl (P>0.05).
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Voo

1.40 - —e—FEarly —®— Mid Late control

1.20
1.00
0.80
0.60 |
0.40 r
0.20 r
0.00

lgG concentration(mg/mf

0 2 4 6 8 10 12 14
Weeks

Fig. 2-10. Anti—H. pylori antibody titers in serum after immunization
with H. pylori by lactation period at dairy cows.

\l/ . Injection
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S 25.0 - Early = Mid  Late — control
200 F
c
©
*@15.0 B
= ’
$10.0 r
5
8 50
3
- 0.0
o1 2 3 4 5 6 7 8 9 10 11 12 13 14
Weeks

Fig. 2-11. Anti-H. pylori antibody titers in milk after immunization with
H. pylori by lactation period at dairy cows.

\l/ ¢ Injection

_64_



Table 2-4. Anti—-H. pylori antibody titers in serum after immunization with H.

pylori antigen by lactation period at dairy cows.

(mg/ml)

Lactation Weeks

Stage 0 9 4 6 8 10 12 14

Earl 0.30 0.26  0.28  0.33 0.29 0.22 0.25 0.24
y +0.04 +£0.04 =£0.07 =£0.07 =£0.07 =+£0.03 =£0.05 =£0.02

0.37 0.56 0.61 1.11 1.24 0.96 1.10 1.00
+0.13 +0.16 =*£0.11 =£0.29 =£0.23 =+0.35 =+0.25 =£0.26

Last 0.29 048  0.64 1.00 090 086 0.84 0.75
+0.07 #+0.06 =£0.11 +£0.18 #£0.18 =#0.17 =£0.15 =£0.14

Control  0:260 039 048 070 064 064 055  0.50
+0.13 +0.16 +0.12 +0.14 £0.07 +0.03 +0.04 =0.04

Middle

Table 2-5. Anti—H. pylori antibody titers in whey after immunization with H.

pylori antigen by lactation period at dairy cows.

(ug/ml)
Lactation Weeks
Stage 0 1 2 3 4 5 6
arl 5.51 4.98 9.88 12.36  11.17  10.30  21.33
aty 41920 +0.72 +£1.45  +£070 +£1.92 +1.13  +243
Middl 4.94 4.56 1057  12.80  12.14  11.20 18.83
1A 10094 4068 4082 +1.42 +1.27 4095 +1.66
Lt 3.39 3.58 6.97 10.30 9.47 9.83 13.81
as +0.31 +0.26 +2.22 +2.11 +165 +1.94  +0.86
4.12 3.91 4.75 4.79 4.97 5.29 5.49
Control

+0.19 +0.54 +0.37 +0.37 +0.51 +0.69 +0.61
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Weeks

7 8 9 10 11 12 13 14

18.38 18.53 17.80 16.27 15.14 13.31 12.06 12.23
+1.99 +2.63 +0.74 +2.57 +2.27  £1.68 +1.57 +1.48

17.18 16.83 14.93 15.60 16.26 13.57 13.97 13.61
+1.74 +2.66 +2.46 +1.85 +0.97  £3.58 +2.76 +2.58
11.08 14.17 14.38 12.22 12.19 12.21 13.27 12.89
+0.36 +0.73 +1.37 +0.93 +1.42  £1.69 +0.65 +2.94

4.69 4.79 5.45 5.03 5.40 5.33 5.35 5.16
+0.96 +0.07 +0.69 +0.81 +0.72  £0.34 +0.57 +0.32

4. Anti-H. pylori &A1 &4

7} Anti-H. pylori A9 A 2 13

SHEEE Eo9 A oA specific anti-H. pylori &AE AA 2 2F 7] ¢4l
Bio-Gel A-15m Gel& SHAIHTH SHAIZ] FAGHA fraction®] @A s =

Aat7] el 280mel A FFEE ZAsta, A9 FHS FAsr] sl 405mol

(]

A ELISAZ7 3} 9 th(Fig.7).
A9 SHAZ A fraction 9~30AFolol tiF-ite] A T E S ko U
o v specific anti-H. pyvlori &3]+ fraction 17~25AF0]o $X]sl Y& Aoz
Eb ik H.
pylori ZAE A& F AU

Y. Anti-H. pylori &A)9] Eo]A

EYAA D anti-H. pylori A &Y H pyloritt S E4317] 93] SDA-PAGE

I

STt I8 2= & fraction 17~25AFole] wwlA S Rl o M specific anti-

g AAHATHFg. 2-12). 399 TR W A9 dodF Yt FA vy
Ao Rl oY A7k des QAR &9 Y 49T de FAE g

kS o] EAo| wl 1gGl, 1gG2, IgM, [gAS 9] 4F2 02 2Rar) [oGaias T =
Fol ZYHE =g o]FolW EatsFo] 150kDad %= HE Avkgkk Aot} oF 50kDa
A% = F4(heavy chain)?} 25kDa® &= 74 (light chain)® °o]Fo]A o,

Ig(immunoglobulin)= F 79 Eda Fa 9} Az o] Foja ™)

O



B AFME anti-H. pylori FA = +AF 50kDa®l heavy chaind A}
24kDa” &0l A light chain® 2 HoX| = Zt7} 17]¢] band7t B4+ S £ o 3

T, Aol mme Anel Bde IS YA

<+ 205kDa
<= 116kDa

< 66kDa

< 45kDa
<+ 36kDa

< 29%Da

<« 20kDa

Fig. 2-12. SDS-PAGE patterns profile of antibody from diary cows immunized
with H. pylori antigen.

M : Marker(20kDa : trypsin inhibitor, 29kDa : carbonic anhydrase,
36kDa : glyceraldehyde- 3-phosphate dehydrogenase, 45kDa
ovalbumin, 66kDa : albumin, bovine serum, 116kDa :@ [(j-
galactosidase, 20okDa : Myosin.

A : Purification IgG from milk of H. pyiori-immunized diary cows.
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Fig. 2-13. Fraction pattern of whey acquired from cows milk immunized with H.

pylori antigen.
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;AT 22 AR AvlE R FAdATE 2 Aok kS

of W SHAEE Fig. 2-149F #Zo] WHsh#] &2 =7 &

AurgS doy|x e ubH H pyloritt o ®E WA anti-H. pylori A= H.

2 fF FANNE e A0S Hdvke BuPUt gk 2 AgddME FAU
anti-H. pylori &A7Y H. pylorittel s8] 1/108) =& &H7FE b (Table

Table 2-6. Agglutination value of antigen by anti-H. pylori antibody.

) Agglutinating dilution fold of anti—-/. pylorr
Antibody antibody

Negative control -

Anti-H. pylori antibody 1/10

H. pylori(O.D. 1.0 at 405pyroi in PBS) 100ulL. and same volume of diluted
anti—-H. pylori antibody were mixed in immunoglobulin 96 well plate for Zhr at

RT. The aggregation was detected by simple visual inspection.
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(A) (B)

Fig. 2-14. Agglutination of antigen by anti-H. pylori antibody.
H. pylori strains show change of agglutination after treatment(B) when

compared with before treatment(A). Magnification ; A, B, x500.
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9 BAEE H opylori ARE 98t W2 w8S dhed 2 gaAed Asdy
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Aefstel = ol W7ol &&¥a At 53] WAVIME H pylori o] H

AAGFAY G217l HH F9 urt JFE8EA (Immuno globulin yolk=IgY)
2 o] go] EAe Aolth FUelE = 5(2002)F H] 5(2003)C EoltdlA el

in vitro 3 1Al QAW A= H pylori BFE T RIS
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m1m
o
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o

TE= ° 132l Helicobacter pylori 39S o] &3]A, EolatA =

WAHES PHE WASHE AN, o F o §F WTH FAE L FAAE

Dol H pylori #9E A48 WAAA SlFA IR W sRe] Yatelr s
Solsta U3 SRAA Bed 54 2 AG5E WA Folg g5E 24

9 E2EFl(Holstein) S % 24%F

s st HFEAEY], S, 7)ok WA R (&, T1-10mL, T2-20mL,
FA o] wf X ek vh(4 A 2] x28HE%x32 Q1) (Table 1).
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Tabe 3-1. Experimental design

Lactation Stage

Items )
Early stage Mid stage late stage
(3 - 10wk) (19 - 24wk) (34 - 40wk)
Control 2 2 2
T1(10mL Vaccination) 2 2 2
T2(20mL Vaccination) 2 2 2
T3(30ml Vaccination) 2 2 2
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Tabe 3-2. The ingredint compostion of Experimental diets

Items diet-1(Early stage) diet-2(Middle stage)
Corn grain 25.42 24.98
Wheat bran 10.00 5.00
Cane molasses 5.00 5.00
Wheat plour 2.00 4.66
Wheat bran 6.00 6.00
Soybean meal 10.86 13.36
Rapeseed meal 7.00 7.00
Corn gluten feed - 0.86
distillers grain 2.00 -
Coconut meal 10.24 10.66
Palm meal 7.00 7.00
Mixed fib 9.10 9.00
Animal fat 0.60 1.00
Yulac 0.30 0.50
Salt dehydarted 0.50 0.50
TCP 0.66 0.68
Limestone 0.92 1.46
Ca-P 1.50 1.50
Premix 0.90 0.84
Total 100 100

Tabe 3-3. The ingredintl compostion of expermental diets

Concentrate
Items Early Lactation Mid lactation Hay
(diet-1) (diet-2)
D.Matter 87.33 86.88 91.32
C.Protein 17.10 18.10 11.31
E.Extract 4.31 4.80 1.64
C.Fiber 7.48 7.50 35.11
C.Ash 7.31 7.88 13.00
NDF 22.02 22.42 81.78
ADF 12.34 12.38 44.76
Ca 0.90 1.10 -
P 0.58 0.53 -
TDN 71.60 72.50 -
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3
doe A% WAFAE F 432A 13} WAFAE Hopylori @€9& Freund's
incomplete adjuvant(Sigma F-5831)¢} 1 : 1 B]&=Z F3H5,000rpm, 5min)g th A4
o] &7 Azt (scapula) F-915ol ZF 10mL, 20mL, 30mLE T HFo = Lo
5 FAH(intramuscular) 8} tH(Early ¢ Hady, 2001; Brussow ‘5, 1987). 2-32} W<
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Sonicate(pulse 20, duty cycle 50)%F T 405pyroidlA coating buffer (50mM
carbonate buffer, pH 9.6)Z OD = 05% Z4d3F t}€ immunoglobulin 96 well plate
of 100u® coating3dlil over night(4C)3} %3 th.

32 coating= bovine IgG(Sigma A0706 whole molecule AP conjugate) &
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¥ 3h, 6h, 12h, 24h % 48h7A ol A2AE B4 A%

EAEAL SAS package(2002)E o] &3lo] HEAHEA

€ Dunacn’s Multiple Range Test(1985)2 o] &3} th.
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Fig. 3-1. pH stability of specifc IgG(anti-H. pylori antibody) activity

Aol ZA dFE vAle Aem A= BHMorales & 2000), ¥ A=
20% maltose, 20% glycerol 2 0.2% glutamic acidE F7}3te] Ao o A AS
ZAbs ®7] 9)38ke] Chen (200000 Fsto] A@Ag A3+ Fig. 29 2t
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(Evans 5,1978)9} 2 A3e] A= FAFsE Addollrh. 18yt Larsson®t Rolleri
(1955)°f] 9]3lH $-Froll U= IgGZEF 70TollA 30%37F 7]9Al 89%<] WAJo] Hub:
R o= ek i

A= F8&H e AEAY Ske Waddol de AES AL A BE
mAEANE I 2 BATE glom (Witter, 1961), 7089t Z 7HAE F2 A& FAIT
(LTLT ; Low Temperature Long Time)dT¥W3 & TAZHHTST : High
Temperature Short Time)itHo] tfFEo|o; 1 Fo AdFAHEFe 71 &
2 23l =12(UHT : Ultra High Temper ature)2tirio] @o] Abgxojght} 1
vt 80 FREFE = Ao FETET B AEde] apEstE 3 dvEs
?jste] HTST, LTLT el vl Bo] ol &AM ndd ¢/ =4& =8 42
7171% skt

asy el A2 A dnd, A, 79, F7ls o WEke A9

glolout HEtY C A5+ 321%7F Zas vkl 3kl aL(

=
casein® Z7FEAY FAGMAe] ok AAR o@ FAvude] Ay
&

oA SH7|7} frel

w
o
A
N
R0
AC)
o
o
[}
j)
=
|
=
g
Q
3,
o
2
o,
i)
o,
bt
Ho
N,
S

_86_



60C 70°C
035
035
030 S _ 030
Lo | &~ o . ., 33 025 T e,
- T 020 S
g0 | 3 T—
= 5]
Sois | £ o5 ~
[= [}
8o10 | § 010
3 005 | o
el @ 005
= . . . . . . , -
000 000 ‘ ‘ ‘ ‘ ‘ ‘
0 10 20 30 4 5 0 10 20 30 40 50 60
Heating time(min) Heating time(min)
80T 100TC
030 r 030 r
s 025 | '\ﬂ\,, 025
£ X z
3020 t go020 T4
S =]
= 015 o L
§ !. 2 015
= s
g 010 | g 010 |
Q L c
o005 _ 8 005 | \,
=) Hv\,‘» (O] .
2 500 . . o L=t
0o 2 4 6 8 10 12 000
) . . 0 1 2 3 4 5 6
Heating time(min) . . )
Heating time(min)
0.30
ggo.zs F R
= 020 r
S =~
© 015
5
o 010 r
c
3
0.05
0]
k<) \ S =N R
0.00 : :
0 1 2 3 4 5 6
Heating time(min)
—e— Whey —=— Whey+maltose

Whey+glycerol

Whey+glutamic acid

Fig. 3-2. Heat stability of specifc IgG(anti-H. pylori antibody) activity

_87_



R~ A Escherichia coil J5 WAl Q45 A= 2354 dH ol MraxdsS 9A

A ATl frEiErlet WY IgGe gME=RE E=8Fa, 2ddA Wod
IgG Wa 92 Iipopolysaccharide? ¢ ZA3g e F37t 7lsA ot F34sA0

(Tyler 55,1992 ; Hogan 5, 1997). &3k w3552 FF5Ao 3 A7) F<ko v
AR YT B AEH vFE2717H4 IgA9 IgG AAHS F-28 4 A (Lascelles
2} Mc Dowell, 1974 ; Watson®} Lascelles,1975), £3] AHx7] HIY

Hholgl 2~ Ao tigk A7tE AA =Y 7 Aok AA A THSaif 5, 1934).
ol9lol = o] HolA o MHAE doJ)E= E Coli, rotavirus L cryptoporidiumoll
gste] A2 WX adrt o™ (Mietens 5, 1979 ; Hilpert %5, 1987 ; Tzipori &,
1986), Carrol 5(1988)2 W 9-¢-#E& AAtstr] 918 Agent(3-<d)ol] thsto] nju
Adetrtar sklar, FHolAl E7le] dE ATFAsAs W E Coli s %
Foltta & tH(Rivieret Sobotka,1978).
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Table 3-4. Changes of milk yield after vaccination to dairy cows

(uint:kg)

Days

-3 -2 -1 0 1 2 3 4 5 6 Avg

Con 27.9 285 279 26.8 268 27.0 27.0 280 275 27.3 927.47%
(OmL) £2.33 £1.33 £0.29 £1.37 £1.39 +£1.0 £1.31 £1.37 +1.01 +0.71 *0.62

T1 26.9 27.6 27.7 269 262 26.8 27.4 281 272 27.3 927.21°
Vacc (30mL) £2.33 £1.33 +£0.29 £1.37 £1.39 +1.0 +1.31 £1.37 +£1.01 +0.71 *0.71
-ine T2 29.1 27.5 26.7 259 230 244 264 271 26.8 27.3 927.47
(20mL) +0.82 +2.44 +2.24 +1.82 £1.89 £1.95 £2.06 +0.3 +0.34 +0.98 +0.69

Amo 3 266 26.0 257 237 24.0 240 21.1 254 248 254 27.47
—unt (10mL) £0.71 +£1.31 £2.08 +1.64 £0.61 £0.62 +2.71 £0.53 +2.82 +0.91 £0.73

Treatment

27.63% 27.40* 27.00° 25.82" 25.00° 25.55" 25.48" 27.15" 26.57 26.82%

Ave +0.51 £0.77 £0.81 +£0.91 +0.71 .55 =£0.84 +0.85 +0.85 +0.51

Mean + Standard Deviation
1. a-b : Different superscripts in the same row are significantly different (P<0.05)

2. A-D : Different superscripts in the same column are significantly different (P<0.05)

Table 3-5. Changes of milk yield after vaccination in early lactation stage

(uintkg)
Vaccination 1st 2nd
Weeks -2 -1 0 1 2 3 4 5
Con 27.13 29.70 27.13 26.60 28.43 28.50 27.19 27.76
Oml) % + + + + + + +

111 1.12 1.08 133 1.14 133 122 1.33
1 2779 3004 1750 3047 3126 2040 31.13 3277
+ + + + + +

- i + + * - *
BOmL) 179 103 124 124 133 111 151 1.00

Early T2 36.16 37.41 18.20 31.51 34.58 31.90 30.31 32.42
(20mL) + * + + =+ * =+ =+
Stage m 1.25 1.28 1.53 1.64 1.45 1.36 1.25 1.00
35.01 3556 17.30 35.04 30.86 26.40 32.81 32.30
+ + + + =+ + + +
1.00 093 1.03 1.12 1.14 1.36 1.33 1.41
31.52* 33.18" 20.03° 30.19" 31.28" 26.80" 30.36° 31.31°
Avg t + + + + + t +
1.00 099 101 1.01 1.12 1.11 1.21 1.22

T3
(10mL)
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Vaccination 3th 4th

Weeks 6 7 8 9 10 11 12 Avg
Con 27.47 26.89 26.07 25.90 25.37 22.81 23.21 26.68"°
+ + + + + + + +

OmL) 1741 152 128 107 118 134 141 101
T1 3020 31.81 30.19 31.28 24.60 27.41 29.95 28.458
(30mL) + + + + + + + +
m 093 0.89 1.00 1.01 1.12 1.33 1.00 1.14
Early To 3010 2899 2803 27.82 2830 25.70 26.80 29.88"
oomL) T + + + + + + +
Stage m 1.34 141 114 1.36 1.15 1.25 1.41 1.01
T3 3350 30.87 2649 2832 2540 27.09 27.13 29.61"
(10mL) + + + + + + + +
m 125 1.26 103 112 114 135 141 124
30.32% 29.64* 27.70" 28.33% 25.92" 25.75" 26.77°
+ + + + + + +

Avg t + + + + + +
1.41 1.51 1.41 1.08 1.36 1.41 1.561

Mean + Standard Deviation
a—-d : Different superscripts in the same row are significantly different (P<0.05)

3. A-D : Different superscripts in the same column are significantly different (P<0.05)

Table 3-6. Changes of milk yield after vaccination in mid lactation stage

(uintkg)
Vaccination 1st 2nd
Weeks -2 -1 0 1 2 3 4 5
Con 26.30 27.63 2640 2646 24.84 2460 23.00 24.15

+ + + + + + + +
Omb) 079 110 122 124 133 141 136 135

24.30 26.6 2440 2446 2484 2260 23.20 24.75
+ + + + + + + +

Tl
GOmb) 91 103 127 073 099 100 171 122
26.27 27.86 13.70 2571 26.84 2500 27.53 26.12
Made — 12 "% i i + + + £ f
age .00 1.03 093 1.00 123 1.14 133 1.45

T3 2689 2779 1450 26.03 2660 2240 2340 26.45
(10mL) + + + + + + + +
079 099 100 111 122 1.08 1.11 1.33
25.94° 27.47* 19.15% 25.66° 25.78" 23.65¢ 24.28" 25.37°
Avg + + + + + + + +
.00 1.00 111 154 103 111 122 137
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Vaccination 3th 4th
Weeks 6 7 8 9 10 11 12 Avg
Con 22£30 22£5O 21J_r22 21£18 21i50 21J_r87 20£13 93.61
Omb) 195 103 134 158 122 111 113 FLOI
21.30 2254 2222 21.88 21.00 20.87 21.13
oy S0P EE B 00 BE ag
1.41 1.42 1.44 1.28 1.37 1.44 156 —*
Middle T2 23£7O 25£66 26;8 28£74 ZBiOO 22£9 1 22£98 24 65
Stage (20mL) 159 138 141 163 115 154 192 TL33
27.10 23.36 21.70 1858 21.30 21.13 21.88
Gl e G e e e ol
1.54 1.26 1.41 1.25 1.33 1.45 1.38  —~
23.61° 23.52° 22.97° 21.34° 22.20° 21.70° 21.53°
Avg + + + + + + +
1.17 1.37 1.44 141 1.11 1.33 1.41
Mean * Standard Deviation
4. a-d : Different superscripts in the same row are significantly different (P<0.05)
Table 3-7. Changes of milk yield after vaccination in late lactation stage
(uint:kg)
Vaccination 1st 2nd
Weeks -2 -1 0 1 2 3 4 5
Con 24.00 24.16 23.60 24.49 23.66 22.40 23.69 24.00
(OmL) + + + + + + + +
m 1.03 1.27 1.09 1.33 1.37 1.54 1.23 1.07
T1 24.06 24.76 18.60 20.49 21.66 18.40 18.69 21.00
(30mL) + + + + + + + +
m 0.93 1.00 1.14 1.18 1.33 1.44 1.11 0.89
Last T9 21.57 25.97 12.30 22.04 24.30 25.40 21.56 24.83
(20mL) + + + + + + + +
Stage m 1.00 0.93 1.01 1.11 1.12 1.13 1.08 1.09
T3 20.66 26.06 12.40 23.83 23.50 23.50 22.67 22.82
(10mL) + + + + + + + +
m 1.23 1.23 1.23 1.23 1.23 1.23 1.23 1.23
22.57° 25.24* 16.73% 22.71° 23.28" 2243" 21.65° 23.16"
Avg + =+ + =+ + + + +
1.11 1.00 0.93 0.99 1.00 1.10 1.12 1.03
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Vaccination 3th 4th

Weeks 6 7 8 9 10 11 12 Avg
Con 24.00 22.97 23.90 21.15 21.20 20.29 19.87 22.89"
+ + + + + =+ + +

OmL) 133 153 100 111 112 115 166 135
20.00 18.97 19.90 19.15 18.20 19.29 20.27 20.23"
(30mL) + + + + + + + +
mb) 100 099 133 101 124 083 .074 1.28
Last o 2670 2250 23.33 23.74 2120 2150 20.17 22.47"
0o, i " i " " i i +
Stage m 1.00 1.11 1.12 1.03 1.13 1.12 1.14 1.24
5 2150 2086 2131 1854 19.30 19.06 19.72 21.05"
(10mL) + + + + + + + +
mb) 1793 193 123 123 123 123 123 135
23.05° 21.32° yy by 20.65° 19.98° 20.04° 20.01°
Avg + + 190 + + + +
163 143 b 123 100 145 1.00

Mean * Standard Deviation

5. a-d : Different superscripts in the same row are significantly different (P<0.05)

~
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FAb o] wE FHY gy AFES 2AE AREA, YAFARdC izt
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) 2] =
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Table 3-8. Fat content of raw milk after vaccination in lactation stage
(unit:%)
Vaccination 1st 2nd 3th 4th
Weeks -1 0 1 2 3 4 5 6 7 Avg
Con 447 418 421 442 364 3538 367 368 433 402"
(OmL) =010 =015 =005 =0.12 +0.11 =%0.09 +0.10 +0.11 =+0.10 +0.09
T1 408 411 390 360 359 358 352 345 353 3718
(30mL) £0.09 +0.17 =020 =0.11 +0.18 =+0.15 =0.17 +0.10 #0.15 +0.10
Early 12 439 460 432 380 375 367 355 366 358 392°°
Stage (20mL) 2010 *0.11 020 029 025 015 =018 =015 015 =0.10
T3 418 388 397 368 374 377 361 377 323 376°
(10mL) 0.15 =+0.18 021 =025 +#0.15 +0.20 =021 022 +024 +0.11
Av 4280 419" 410" 388" 368" 365> 359" 364" 367
g 1018 +020 +0.19 021 +0.18 +0.17 +0.19 +0.18 =+0.20
Con 411 377 389 370 380 367 358 345 347  3.72°
(OmL) =*025 =+0.18 =+0.25 =025 +0.18 +0.17 =0.18 +0.13 +0.25 +0.11
T1 413 383 391 360 360 370 353 340 335 368
(30mL) 025 +0.25 =+0.15 =015 +025 +0.25 =+0.15 +0.18 +0.21 +0.17
Middle 19 392 380 365 368 352 350 337 333 381 362°
Stage (20mL) #021 020 +0.18 +021 +0.19 =+0.17 024 =0.15 =0.17 *0.13
T3 405 390 377 377 348 340 355 338 287 357
(10mL) +0.15 +0.25 =+0.19 =027 +022 +0.25 +0.17 +0.19 +0.25 +0.15
Av 405" 384™ 381™ 369" 360° 357° 351° 3.39° 3.38°
8- 4021 +023 *0.19 *020 +0.20 =+021 +022 +0.19 =+0.21
Con 406 367 381 346 352 337 344 356 354 360°
(OmL) 011 019 025 £0.20 =0.27 028 =+0.19 =+0.17 +0.15 +0.17
T1 406 388 391 336 372 377 354 366 354 372
(30mL) 021 +0.17 =024 =021 +0.17 0.8 =0.19 +0.20 021 +0.18
Last 1o 430 377 371 364 371 366 365 377 403 380"
Stage (20mL) #0.19 020 +0.18 +0.17 +020 +021 #0.22 +028 020 *0.19
T3 383 383 372 349 363 371 351 359 450 3778
(10mL) 0.18 +0.25 =021 =021 +0.18 =#0.19 =023 +0.24 +027 +0.20
A 408" 380" 379" 349° 365" 363 354° 365 3.90°
V8- 4018 +021 020 +0.21 +0.22 +0.19 +0.20 +0.20 =+0.22

Mean * Standard Deviation

6. a-d : Different superscripts in the same row are significantly different (P<0.05)

7. A-D : Different superscripts in the same column are significantly different (P<0.05)
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Table 3-9. Protein content of raw milk after vaccination

in lactation stage

(unit : %)

Vaccination

1st

2nd

3th

4th

Weeks

-1

0

1

2

3

4

5 6 7 Avg

Control
(0mL)

T1
(30mL)

Early T2

Stage (20mL)

T3
(10mL)

Avg

3.18
+0.24

3.21
+0.20

3.23
+0.16

3.02
+0.26

3.16
+0.22

3.23
+0.21

3.31
+0.17

3.24
+0.26

3.14
+0.26

3.23
+0.22

3.30
+0.18

3.22
£0.18

3.18
+0.19

3.20
+0.16

3.23
+0.19

3.30
+0.19

3.24
+0.21

3.18
+0.17

3.08
+0.18

3.20
+0.18

3.25
+0.21

3.13
+0.28

3.25
+0.20

3.17
+0.19

3.20
+0.21

3.22
+0.23

3.15
+0.22

3.21
+0.26

3.06
+0.20

3.16
+0.22

345 336 316 327
+0.16 +0.24 +0.17 +0.18

343 334 343 327
+0.20 +0.18 +0.11 +0.18

308 302 308 3.16°
+0.18 +0.18 +0.16 +0.18

307 305 307 3.10°
+0.22 +0.21 +0.19 +0.18

326 319 319
021 020 +0.18

Control
(OmL)

T1
(30mL)

: T2
l\;hddle (20mL)
t
age T 3
(10mL)

Avg

3.19
+0.18

3.16
+0.18

3.26
+0.17

3.44
+0.20

3.26™
+0.19

3.32
+0.22

3.34
+0.21

3.11
+0.20

3.22
+0.22

3.25%
+0.20

3.36
+0.11

3.34
+0.11

3.54
+0.11

3.44
+0.26

3.42°
+0.18

3.15
+0.25

3.14
+0.20

3.18
+0.19

2.17
+0.19

3.068°
+0.20

3.16
+0.20

3.17
+0.18

3.07
+0.26

3.00
+0.16

3.10°
+0.17

3.00
+0.18

2.99
+0.19

3.00
+0.16

2.88
+0.19

297"
+0.18

317 314 290 315
+0.20 +0.18 +0.16 +0.20

3.07 312 289 314
£0.18 £0.21 £0.22 +0.19

325 320 291 317
020 +0.16 +£0.18 +0.18

3.07  3.05 3.00 3.10
+0.16 +0.20 +0.26 +0.21

314" 313" 292°
+0.18 +0.19 +0.22

Control
(0mL)

T1
(30mL)

Last T2
Stage (ZOmL)

T3
(10mL)
Avg

3.33
+0.22

3.23
+0.26

3.10
+0.17

3.23
+0.20

3.20%
+0.23

3.38
+0.20

3.28
+0.18

3.34
+0.22

3.22
+0.21

3.31°
+0.21

3.03
+0.18

3.23
+£0.20

3.21
+0.20

3.25
+0.17

3.18"
+0.19

3.18
+0.20

3.08
+0.11

3.22
+0.20

3.14
+0.26

3.15°
+0.22

3.26
+0.22

3.36
+0.15

3.20
+0.23

3.33
+0.20

3.29°
+0.21

3.25
+0.26

3.20
+0.14

3.14
+0.20

3.25
+0.19

3.21%
+0.19

326 328 312 323"
028 024 +0.12 +0.18

321 325 302 321°
+0.26  +0.20 +0.13 +0.17

357 345 352 3314
+0.17 +0.22 +0.10 +0.19

311 310 319 3.20°
+0.17 +0.11 +0.20 +0.20

329" 327* 321®
+0.20 +0.19 +0.16

Mean * Standard Deviation

8. a-b : Different superscripts in the same row are significantly different (P<0.05)

9. A-D : Different superscripts in the same column are significantly different (P<0.05)
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; Griffith 5, 1981 ; Grummer 5, 1987 ; & &, 1994 ; <&, 1991).

Table 3-10. Lactose content of raw milk after vaccination in lactation stage

(unit:%)

Vaccination 1st 2nd 3th 4th

Week -1 0 1 2 3 4 5 6 7 Avg

Control 541 520 543 565 553 574 527 520 501 5.32
(OmL) #027 +021 +0.17 +0.27 +0.17 +021 +028 +0.27 =019 +0.23
T1 516 518 540 504 537 518 515 520 497 5.18
(30mL) +0.28 +0.27 +0.29 +022 +023 +024 +029 +024 +0238 +0.24
Barly T2 517 508 521 511 520 508 517 515 505 512
Stage (20mL) 029 027 024 024 028 020 =017 029 020 +0.24
T3 528 511 517 514 508 531 537 540 5.14 522
(10mL) +0.28 +0.29 +0.19 +0.27 =028 025 020 =+0.17 =027 +0.24

Av 528" 514" 530° 524 5207 533" 524™ 524* 504°

€ 4028 023 +0.22 024 +022 +021 +023 +023 =+0.24

Control 494 48 511 517 518 513 517 525 465 503°
(OmL) #027 +029 +031 +0.20 =+024 +023 +0.18 +0.19 =021 +0.23
T1 514 478 501 511 520 515 527 527 466  500°
Middle (30mL) 024 +027 +0.22 029 +0.17 020 +0.24 +028 022 +0.24
Stage T2 503 511 530 516 524 504 521 517 478 5.12%8
8¢ (00mL) +0.24 +026 +0.29 =021 =022 +0.23 +027 =+0.19 =+022 +0.22
T3 493 536 527 524 554 542 546 518 539 5314
(10mL) +0.27 +0.31 +0.20 +021 +028 +0.27 +022 +027 +0.17 +0.25

Av 504 503" 517" 517" 529 518" 528 522% 487

g 4020 021 +0.25 +023 024 +024 024 =+025 =+0.18

Control 514 533 532 514 541 541 538 540 498 5.25
(OmL) =022 021 027 +0.23 025 =+026 =021 +0.28 =017 +0.24

T1 494 523 522 518 544 548 540 542 450 520
Last (30mL) +037 027 030 031 =20.17 022 019 =0.18 017 +0.26
Stage T2 531 516 532 53 518 516 519 525 535 525
8€ (20mL) +0.27 +027 +0.22 023 022 025 +023 +028 +027 +0.26
T3 525 574 574 577 569 523 525 520 482 5.41
(10mL) +0.31 +0.29 +0.27 +028 +0.17 +0.19 +020 +024 +0.19 +0.25

Av 511° 537" 540° 536™ 543 532" 530" 532%  491°

g 4021 +025 +0.26 +028 +022 +021 =+021 =+023 =+0.20

Mean + Standard Deviation
10. a-b : Different superscripts in the same row are significantly different (P<0.05)

11. A-D : Different superscripts in the same column are significantly different (P<0.05)
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Table 3-11. Solid non fat content of raw milk after vaccination in lactation stage
(unit:%)
Vaccination 1st 2nd 3th 4th

Weeks -1 0 1 2 3 4 5 6 7 Avg
Control(  8.71 8.72 9.26 8.93 877 8.23 8.66 8.61 8.59 8.72
OmL) +0.36 +034 +031 +0.29 027 031 030 026 =+0.19 =0.26
T1 8.95 8.69 8.87 851 9.37 8.24 8.78 8.77 8.60 8.75
Early (30mL) +0.30 +0.26 +0.22 +026 020 =027 =+0.16 028 =+0.26 =*0.24
T 9.07 8.74 8.55 8.74 8.62 9.01 9.19 9.10 8.86 8.88
Stage (20mL) +0.36 +0.26 +0.28 +029 +027 +026 =+027 +0.19 024 =+0.26
T3 8.69 8.99 9.04 8.37 8.71 877 8.44 8.44 8.53 8.66
(10mL) 021 022 036 036 +029 030 031 034 +0.26 +0.28

Av 8.86 8.79 8.93 8.64 8.87 8.56 8.77 8.73 8.64

g £0.25 £0.28 027 028 028 £0.26 028 +0.29 +0.24
Control( 887 8.54 9.22 8.99 9.11 9.41 9.32 9.21 8.98 9.07
OmL) 036 *026 =022 +0.27 022 030 034 029 =+0.31 =*0.28
T1 8.89 8.44 9.12 891 9.01 9.31 9.12 9.18 8.90 8.99
Middle (30mL) %038 %034 030 038 036 027 022 021 036 +0.28
Stage T2 8.89 8.44 9.12 891 9.01 9.31 9.12 9.18 8.90 8.99
(20mL) 026 +020 028 029 +024 026 027 =028 +0.26 +0.24
T3 8.64 877 8.76 8.57 8.83 8.44 9.17 9.16 9.01 8.82
(10mL) 034 034 032 033 +029 028 +0.30 0.28 +0.22 +0.28

Av 8.82 8.55 9.05 8.85 8.99 9.12 9.18 895 897

g £0.32 £0.28 £0.28 +0.30 £0.29 +£0.28 027 =026 =*0.27
Control( 879 8.50 9.05 8.65 9.07 9.43 9.15 9.38 8.85 8.99
OmL) +0.33 025 +0.38 +0.34 +0.33 029 028 +0.27 041 =£0.33
T1 8.89 8.55 9.15 8.69 9.17 9.45 9.17 9.28 8.75 9.01
(30mL) 0.36 +0.26 +0.28 +0.24 029 027 031 +0.30 +0.38 =0.29
Last T2 8.62 9.00 9.28 8.99 9.37 9.25 9.38 9.22 9.24 9.15
Stage (20mL) 0.36 +0.30 +0.30 +0.34 028 028 029 027 026 =0.28
T3 9.09 9.14 9.49 9.34 9.38 9.14 9.44 9.40 8.84 9.25
(10mL) 0.39 +0.33 +0.37 034 030 031 026 029 +0.30 =0.31

Avg 8.88 8.55 9.10 8.86 9.00 9.15 9.08 9.07 8.86

034 £0.29 £033 029 030 £0.29 029 +0.28 =*0.33

Mean + Standard Deviation
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Table 3-12 Total solid content of raw milk after vaccination in lactation stage

(unit:%)
Vaccination 1st 2nd 3th 4th
Weeks -1 0 1 2 3 4 5 6 7  Avg
Control 1379 1277 1428 1306 1295 1181 1267 1192 1268 12.88
(OmL) +1.05 +0.99 =+1.00 +0.89 =+1.11 +126 +1.25 +127 +125 +1.12
T1 1223 1213 1218 1530 1290 1097 1227 1159 1178 12.37
(30mL) +1.11 +1.05 +1.14 +095 +1.00 +1.10 =+0.88 +0.65 =*1.00 +1.02
Barly 1o 1282 1260 1264 1355 1169 1196 1161 1185 1196 1230
Stage (20mL) #0.85 +1.00 +0.99 +1.05 125 +117 088 +111 +117 +1.11
T3 1271 1289 1237 1231 1279 1232 1249 1257 1167 1246
(10mL) +0.95 +1.11 +120 +134 +128 +1.14 =+121 +108 =111 +1.18
Av 1289 1260 12.87 1356 1258 1177 1226 1198 12.02
€ +109 +1.10 +1.17 +1.08 +1.19 =+1.18 +1.13 +1.19 +1.12
Control 1269 1349 1246 1479 1422 1233 1259 1239 1427 13.25
(OmL) +1.11 +#1.10 +1.17 +1.14 +095 +099 +1.00 +1.17 +1.12 +1.01
T1 1259 1239 1243 1477 1412 1233 1254 1219 1439 13.08
_ (30mL) +1.25 +135 +1.19 +1.41 135 =+1.18 135 =£122 +129 +1.14
Middle 1302 1203 1300 1576 1470 1299 1374 1329 1096 13.28
Stage (20mL) +1.15 +130 =£1.22 +131 +135 =+111 +133 =£129 +130 =£1.24
T3 1369 1254 1351 1228 1092 1069 1142 1132 1287 1214
(10mL) +1.33 +128 130 +131 +1.34 +1.31 =£1.30 130 =+135 +1.30
A 13.00° 1261° 12.85° 14.40° 13.49" 12.10° 1257° 12.30° 13.12°
V8 1126 124 120 £129 +1.27 +1.05 +1.11 125 +1.28
Control 1378 11.99 1348 1340 1190 1289 1168 1179 11.70 1251
(OmL) +209 299 +122 +1.30 =+1.89 +134 +1.37 +129 +125 +154
T1 1358 1196 1342 1397 1170 1259 1162 1159 1296 12.60
Last (30mL) 195 +185 +155 +133 205 =£1.35 +128 +1.31 +125 +158
Stage T2 1244 1298 1241 1545 1325 1375 1370 13338 1256 13.32
(20mL) +1.37 +1.39 +130 +129 +183 +199 +228 +285 =+205 +1.66
T3 1268 1219 1316 1381 1268 1263 1334 1289 1240 12.86
(10mL) +225 +195 +225 +205 +1.85 +199 +207 +211 +1.89 +1.98
A 1312 1228 13.12%" 14.16° 12.38° 1297° 1259° 1241° 12.40°
V& 1903 +241 +211 =+158 +195 +164 +159 =+165 =*158

Mean * Standard Deviation

12. a-b : Different superscripts

v #9, SNF % TS
Table 3-10& v]-& A
71l tE&T7F 5.32% %

in the same row are significantly different (P<0.05)

Aol frgol TAE JFe 2AF AomA HFE
qe 7R 2o 2% Gehidla, vRFe 33
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Table 3-13. Somatic cell counts of raw milk after vaccination in lactation stage

(unit :

thousand number)

Vaccination

1st

2nd

3th

Weeks

-1 0

2

3

7

Avg

Control
(OmL)

T1
Early (30mL)

T2
Stage (20mL)

T3
(10mL)

Avg

189.9 152.3
8.0 +4.0

123.0 140.0
6.1 +5.0

259.0 130.0
5.5 +4.0

210.0 298.0
3.8 +4.8

195.5 180.1
5.2 +4.3

113.6
+4.0

148.0
+4.5

111.0
+4.5

128.9
+4.5

125.4
+4.5

202.3
2.5

180.0
+6.0

130.0
+5.0

380.0
+6.0

223.1
+4.8

200.0
+3.5

282.0
+6.0

249.5
+3.5

210.5
+4.0

235.5
+4.5

214.3
5.7

258.4
+6.0

264.0
+4.0

268.0
+5.5

251.2
+5.3

155.0
16.1

339.5
+6.0

169.5.
£5.6

127.5
+4.8

197.9
+5.2

252.0
+3.8

282.5
16.0

149.5
£6.0

110.5
£6.0

198.6
+4.6

186.1
+4.3

222.2
£5.3

178.7
t4.1

216.1
£5.2

Control
(OmL)

T1
Middle (30mL)

T2
Stage (501

T3
(10mL)

Avg

165.0 137.0
4.8 =£5.1

145.0 136.0
54 =*4.6

188.0 130.0
3.8 +44

219.5 215.0
4.0 =£3.8

179.4° 154.5¢

4.4 =£4.3

180.0
+6.0

179.0
£5.0

160.0
+5.1

119.5
£5.5

159.6¢
+5.1

138.0
4.0

136.0
4.0

130.0
+5.9

115.0
4.9

129.8°
+4.6

315.5
+3.8

350.5
+3.8

268.0
+5.1

169.5
+6.0

275.9°
+4.7

288.9
+4.1

289.9
+4.0

275.0
+5.0

168.0
+5.0

255.5°

15.1

158.0
+4.5

155.0
£5.1

180.0
+4.5

332.5
6.4

206.4°
+5.1

275.0
£3.0

181.5° 235.4%°

4.2

153.5
4.0

150.5
4.4

168.0
+5.0

469.5
£3.9

14.3

187.5
£5.0

188.0

183.1
4.5

231.5
£5.3

Control
(OmL)

T1
Last (30mL)

T2
Stage  (50n1)

T3
(10mL)

Avg

182.0 177.0
5.1 +6.2

181.0 175.0
5.0 =£5.1

336.0 142.0
6.5 =£5.0

128.5 138.0
6.1 +5.2

206.9 158.0
5.7 =£54

184.0
4.4

181.0
15.2

316.0
+4.5

108.5
+5.3

197.4
4.9

177.0
+3.8

175.0
4.0

142.0
+3.9

148.0
5.5

160.5
4.3

176.0
5.2

175.0
5.2

332.5
+6.1

100.0
+5.8

195.9
+5.6

129.0
5.0

198.0
+5.0

368.0
+5.2

145.0
+6.0

210.0
5.2

300.0
+4.8

305.5
4.4

155.8
+4.8

188.0
+6.1

237.3
£5.0

136.0
+4.9

132.0
£5.1

128.5
£5.0

157.0
15.8

138.4
15.2

184.0
+5.0

175.0
£6.5

532.5
£5.5

100.0
+5.6

247.9
£5.7

182.8
+5.1

188.6
15.2

272.6
£5.3

134.8

Mean * Standard Deviation

13. a-b : Different superscripts in the same row are significantly different (P<0.05)
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FeAE BAES 18 u vFH7)E PE2T(186,00070/mL)7F T37-(216,0007H
/mL)Et 953 A%, v+571E T27(183,00071/mL) 7} T37(231,0007) /mL) %.t}
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Table 3-14 The ingredient compostion of mmune row milk

Somatic Cell

Vaccination Fat Protein Lotose TS SNF counts(x10"
Cells/mL)

Control(OmL) 4.11+0.13  3.33£0.01 4.80+0.02 13.09+0.11 9.07+0.02 Negative(-)

20mL 4.34£0.05 3.26+0.02 4.87+0.02 13.01+0.06 8.90+0.03 Negative(-)

Mean * Standard Deviation

T S : Total Solid ; SNF : Solid Non Fat

Table 3-15 The ingredient compostion of marketing immuno milk by LTLT treatment

Vaccination Gravity pH Fat SNF F(FXO{% C?S%gi? E .Coli mL

Control(OmL) 1.03+0.00 0.14+0.001 3.8+0.48 9.00+0.06  3.85+0.21  Negative(-)

20mL 1.03£0.00 0.14+0.001 3.9+0.57 9.15+0.07 3.65+0.191 Negative(-)

LTLT : Low Temperature Long Time pasteurization(63°C, 30min)

Mean * Standard Deviation

>

]
WAL % WAAFY Y
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11.82 2 8.10%+a(%1,1997)8F A Bt o =9krh
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M4z 2R2FH gyl Fel H pylor Ml H

SHAl A AF SHRIEA ZAF 2 ui A7) g

A1l d A=

H. pyloriz= 91735 oA Hehiel A2stdA vhg Al AAdS FdstHA
TEE 52 Ao IaSA IHelw urease, catalase, oxidase YAdolth. M.
pylori®] 71 Eolgt Agsty EAHL v]-743 ureaseitsHol JutE Aotk
H. pylori urease@/d2 w82 #HAo] Qlo] urease F-Astel A= H. pyloriv= Ztel
st ®ai7h Atk ureasevw 84S W] R UolE WA FomA 9
b FEA o2 YR A AY o] e wA FHE AR UHoRE
pylorig Rsdt=d T3 247k 2 vk A9 AASS Fade dA

H.
o] thFEE-S Helicobacter pyloridl Zrd=o] i, o] AL oo F a3 Yelo] 5

= Ao 2 Huy¥ 3 ut. Helicobacter pylori®] ZFEELS A AAXHCZR AI3 =
of Hf-sol A= 504 o] Al 50%eld A Jon JEEgTTY, AEE

]
o] A Al 80%ol el Y Aow FAWI gk vt AE 1999
A ZAL R o3t FEA YA 66%0ld BEE A2 HuE i 9th Borody
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2~8%, 10% CO, A 37ToA viFact v vix= 10% 28 A (bovine serum)
o] #7F¥ Muller Hinton 3 ujA]o] HEF3s}e] 37C |, 10% CO2 wE7]olA 3~5¢
A v g AT

3

AN

. H. pylori®] v A7kl wE B
H. pylori®] wWigAZbE B sto] ofgh Aol = Al@ae] 3|45 o 2mLo}
B A v %] (Muller Hinton broth(MHB) +10% 487 (bovine serum)) 18mLE Y il Hj
Fet A (37T 10% CO2 Incubator) HiYFAIZFE R Al 3o s ds deA F
3}o]  spectrophotometer Model U-200(Hitachi Co., Japan)Z ©]&3}o] 660pyroiol A

mlo

FYEE AEE S35

th wjFA Rl wE dAE 4
T dFANS A= Al SeE Helicobacter pylori w5 E3$ 500mL

Muller Hinton & #&wi Ao 10% A8 % (bovine serum)< 3 7}3Fe] 10% CO2 %71 37
o] 4 AlzhE 2 547 vjFsle] spectrophotometer Model U-2000(Hitachi Co., Japan)

S o]& 667pyroidl A OD = 12 #A =S =AH3A

ehat Al o] 3lgeb A
TA ] 3ot A FH= Figd-1o W 2ok 5o LS e Al
vl %k Helicobacter pylori 52 @13 500mL Muller Hinton <4 Au) =)o) 10% %
A (bovine serum)< A 7Fste] 10% CO2 Z7 37TCoA 4L 7F vjeksto}, vj A<

A pHi 7Aolv A4 52 &2eld oAM= AebA X3 443 A" wfek

B

3k ol ufdal S 05% formalin® & 3hr A& % 4C 10,000rpm 15min & YA+
tol ¥& 3ldrh s ¥ & 24T 10,000rpm 15min) & & 33] A F gk},
SA4oll A 5E7F sonicate(pulse 20, duty cycle 50)3te] #aflgl FA S FAHO R
373 667pyroidlA OD 7F 1o HEE ZA ¥ Adjuvant® Montanide ISA
70(interlees. France)& Ab&3dtol #3715 o] & °F5,000rpmeol A 3} AlA o=
AH-&- &t

ne ok
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Muller Hinton Broth (500mLx 6)

l
autoclave : 15min/121C
l
inoculation @ 10% bovine serum + Helicobacter pylori
l
anaerobic incubation : 375days/37C 10% CO2 incubation
!
formarlin treatment : 0.5% 3hrs
l
cell harvest : centrifuge(15min/10,000g, 4°C)
l
washing : 3times(saline solution)
e N
supernatant(discard) Dppt
l
Smin sonicate(pulse 20, duty cycle 50)
!
emulsion preparation : adjuvant(Montanide ISA 70) : cell culture = 1:1
l
injection

Fig. 4-1. Scheme of antigen preparation and vaccination

2. WA SFAA H pylori FHEA Ad

7}. SDS-Polyacrylamide gel electrophoresis

H. pylorivt®} anti-H. pylori A9 S5A& xA87] s 2AEF 542
SDS-PAGE(Sodium dodesyl sulfate - Polyacrylamide gel electrophoresis)® 33}
t}. 05M Tris-HCI® 10% SDS, 30% acrylamideE 33t 4.0%(v/v) F=2

(stacking gel)& Ab&3lar, E& 2(separating gel) 15M Tris—HCIZF 10% SDS,
30% acrylamides &3t 10%(v/v)2AS A3ttt 8] A Al A gHd 30 pg/p

L(ID.W)E sample buffer® 1 : 4% 3A3o] zF welldl 20 pl® loading3l 3l
Sonicate® H. pylorivt 40 ug/mL(D.W)E& sample buffere} 1 : 42 3|43 & 20 uL
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A loading 39 tF. Marker= wide range (Sigma M4038)¢} low range(Sigma M3913)

F F5FZ 5 uLA loadingstgth. d719 %53 22 Coomassie blue®Z QA 3lo] o

2 bandg I3kt

L}, Western blottingel] 23k 3o Eo]A 3e]

H. pylori &l 98] A% anti-H. pylori 337} o] Eo]d oz H3-3l+=
A& dolr7] $3 Western blottingS A AISEA . H. pylori &% whole cell
sonicator2 & sle] A4 E (4,000 rpm, 5 min, 4C)3 A5 NS sample bufferet 1
D4 s Akl Zb wellol 20uLA loading¥ A719E S AASAE A71GEe] Eut
W Fig4-29F #Zo] NC membrane(Nitrocellulose, Gelman Sciences co.)°ll transfers}
o] western blotting 3} 3 t}.

12} Al (primary antibody):= 3 A ¢ dHAAR A& A= AFA 7], 23
3} 4| (secondary antibody)i= anti-bovine IgG(whole molecule) alkaline phosphatase
conjugate(Sigma A0705)Z 1 : 30,0000.= 31X ste] WA AT 7] @2 alkaline
phosphatase substrateE A}g§3le] 3% WSAAH X-ray ZEHNA dHEHAS &9

sttt

Electrotransfer to NC membrane

Washing the membrane tvith buffer at RT briefly
Incubate membrane in blocking btffer for 1 hour at RT — rocking
Washing the membrane with iuffer/0.08 Tween—20 X3 times
Incubate membrane in primary lAb + PBS at 4C for overnight
Washing the membrane with tuffer/0.0S Tween-20 x3 times
Incubate membrane in secondary Abj+ 0.08% Tween/PBS for 2hours RT

Washing the membrane with buffer/0.08 Tween-20 x3 times
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l

Incubate membrane with substrates for 1min at RT

l

Developing in dark room (X-ray film)

Fig. 4-2. Western blotting

fo

3. WG F A urease & A a7}

7}. crude-urease Y]

Urease™ Fig. 4-3% 7o) Li-Tai hud el Fs)x w8ttt Brucella agar
plateol] Bj%3t H. pyloriZ 20mM phosphate buffer (pH 7.2)= T & Al7] 2 23] A
stith. H. pylorigs ATOA 1083 110xgoll Al 4lEe] ste] dednt 4,
Sepharose CL6B Column %3}, urease test® urease #38&S 3|53ttt A5
o] ©ild FE= Lawry Wl wpet A9 oM, urease@ A2 Tabaks 2l WHS
L83t thew e whHow =A%t ImL urea R brotholl 50ul ureaseE 3
7hato] Aol A 2A13F EF WA ZIH A pH W skel 560pyroiol Ao F3 = WEE

=330 Z M yrease AL <l

. W95 A9 urease A A&y
A9 Ao urease A EHR = ApH HHE $8&3te] F4383th 10mL
urea R brothol] 3AE H=E F=7F lmg/mle] HEE H7gk & pHE 7002 H

AstATE o710 500u09] ureaseE H7Fslo] AL A 24 7F F

2
=
olo
>
N
4
>
—
(e}
ﬂl

Ao pHWSE SAS st e 241 ¥ AA7E Soi7bA 6 HiETe]l pH
MRS 100%2 7lEste], REgAIRME FEEo WhE urease T4 A& &2t
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#FE Muller Hinton AA|wi 5ol 10% A3 (bovine serum)< H7tste] CO2 10%
37C
2 dAREso & 35 A5 ol A 5 3F sonicate(pulse 20, duty cycle 50)

stol S FAE PO AgA

oA 44 7F W %3 AL 05% formalin® 2 3hr A8 & 4T 10,000rpm 15mine

R}

t}. Urease 3 4]

Ureasedd 5H]E Li-Tai huel W =34 Fig. 4-33 o] FH] s}t =
TAS dAEYH o2 3431, pellet suspension (1% N-octylglucose, 20min 4

TollA 10+3F  110gol A fAle st s dqk 54, Sepharose CL6BColumn
23}, urease test® urease H¥IES 3|4 dtt. I vS Anion exchange

.

32

chromatography o 2 AA| & gglo =z ALE-3}

[¢]

H. pylori strain centrifuge(17,000g, 10min)
I
pellet suspension (1% N-octylglucose, 20min)
!
Centrifuge(26,000g, 15min)
I
Supernatant dialysis(4 C,overnight)
I
Sepharose CL6B Column
!
Urease fration Dialysis(PBS)
I
0.45um—pore-—size filtration
I
Anion exchange chromatography
!
emulsion preparation : adjuvant(Montanide ISA 70) : cell culture = 1:1
J
injection
Fig. 4-3. Urease preparation
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H]

°
=
&
o
r_\.(g
M

MPsE &9 #H]= Martin®] #Hdl F38)4 Fig. 4-49F Zo] &#4] 3t = A

o

S 3484 10mM Tris, 5mM MgCly buffere] -, sonicate(22kHz, 30sec,

=

4time) @ TF. L tS whole cell® AAZ7HsiA A EE(5,000g,, 20min) sk

4

Az o 31&AARE(100,000g,, 1lh, 4T), S ZFFd HEAA crude
membranes< At}

H. pylori
10mM Tris, 5mM I\/l[gClg buffer(pH 8.0)
Centrifuge(l?lAOOg, 10min)
Pellet sonicate(221l<Hz, 30sec, 8time)
Centirfuge(S,OOlOg, 20min, 47C)
l

Supernatant
!
Centrifuge(100,000g,, 1h, 47C)
!
Pellet suspension (Tris buffer)

l

Protein measurement

Fig. 4-4. MPs(Whole membrane proteins) preparation

A FEL VALB/cAl 7 mouseE Yol AFAIR(FHIE FA 3 AHE 2F
o] A A& A7 & thET, urease, MPs(Whole membrane proteins), W.C(whole cell)

o adjuvant® cholera toxin, vitamine ES #H7}sle] 9 5vbg]4 vpro] o} g
Folaginh AbSAS SEE 20~22CTR FASA I 1243t

o

Tabled-13} o] HlAl

AR Hed A5s WESAT ARSI WAFe] & A Ao A7IQ) 6

o
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FHA =3 AolE AREA AHA 83

SRR B S

WCE 2001/200102F 10018/2001L %] Al, Urease= 100ug/200u0°F 101g/2004L, MPs+=
200g/20009F  10pg/200pt =HISFH Y. WHHE FAAZIZ7] 9814 Adjuvant®
cholera toxin, vitamine E& Z}Zbe] &oll 5ug/200/1time = A H7FsHS
Incomplete™ sigma F55062 AF&3la, 13 A 5= Z+-2bo] g9 2 AdjuvantE
SF3l 8 N3 IncompleteE 1:11% F3Femulsion)dte]l AAF 100 E 4320 Yol
3] sk Al(subcutaneous) dFATH 22 FUFo= 12 dFo] 25 & AAEAH

Table 4-1 Doses of adjuvants and antigen, and Experimental design used with

vaccine in this study.

Urease,1g/20010 MPs,1g/20010  WC,1g/200 1L

Group Control
100ug  10pg 20ug  10pg 200pg  100ug

cholera toxin 5 5 5 5 5 5

Adjuvant
Vitamine E 5 5 5 5 5 5

vk IgGet IgAe] A7 74
12 AR 25 &, 22k WA R U 65 Al moused| AlzjolA dHeis xd

Agrelste] 8Ye Festn 4] FASel T FHYFA FUAA FE 2 o

R

._1
e}
D
o
—
el
=
1o,
otk
—_>‘4-"4
12
N
=
il
e
ol
ol
o
3909
T

ELISAZ=A 4 39S immunoglobulin 96 well plateo]l 100 pLA coating3lil over
night(4C)3F4th. 39 coating*] bovine IgG(Sigma 15506)Z standard® coating 3}
. 2t well& washing buffer(10mM PBS, pH 7.4, 05% Tween 20)% 3343 %
blocking}(PBS pH 7.4, 5% skim milk) 150uL%¥ 3 Ao 30% o4 Wx F
washing buffer= 33] A% vk @A S washing bufferel 3141¢ b3 wellel 100 p

LY Y AL 247 WX 3t} A& % anti-bovine IgG(whole molecule) alkaline
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phosphatase conjugate(Sigma A0705)E 22} A =4 1 : 30,0002 2 washing buffer

of 3]st wellel 100 pLA# ¥ Ao 1A A g 33 AlF & 7]484

X
b
rlo

(10% diethanolamine buffe, 1% phosphatase substrate(Sigma 104))= 100ulL?® %
% 30 ¥kS & 3N NaOH HHg AA < 50ulLZ 93 AAA 7] 405nmolA 3=

g =4sg

A3 A Adx g u

1. #4873 2 a#AZF

7V, H. pylori® WA 7+ €% W3}

1.8
16
1.4 ¢
12 F

1L
0.8 |
0.6 |
0.4 |
0.2 |

0

0.D.(667nm)

0 12 24 48 72 96 120
Incubation time(hrs)

Fig. 4-5. H. pylori growth curve according to incubation times.
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o FAA AH 2 YS9 WAt e wE AdAdd 12430 A
t FEE 059 FE=E UEhHY] AlEete] wiF 24A13k0] A 0.9, 484]3F0] A
125 Jehl o (Fig. 4-5), MY 444 96A41ko] Avpd 1602 7HE =&

W] Alztete]l 2 Foll 152 FFE7F gadts Aoz yehygh

A AdE dunel dFe dFALE AT w498 9A ¥ A

o] & Ao AzH ol

100
80
60 |
40
20

667nm O.D 1.measurement
H.pylori volume(mL)

0 12 24 48 72 96 120
Incubation time(hrs)

Fig. 4-6. Whole cell yields for incubation time of H. pylori

Muller Hinton broth 500mL ®j7]o] £ HE & wFA| o] s FAHF =4
A= Fig. 4-63 2vh 34 667nmeol Al O.D=12 3o} Aikdk 1A FL2 244] 7o)
7Aaet Folli= 52.6mL, 48A17F A3 Folli= 1155mL, vl AFY Al 724 7bell = 122
mL, 96412t A3 Fol= 136mLel A FS AT 5 ATk 7243 o] F o=

Aol 2 ¥ gl @48 noon o Jggse

A 96MzkT o] A S ALgetE o] b uEd @ e

2. Anti-H. pylori &A At & 54
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Fig4-7< anti-H. pylori Ao 2]gk o] Eo|4d8 Lolr7] 93] western

A e Ayjoltt, &d H pylorivt e SDS-PAGEZ #x3 =2y &

o

w
o

blottin

4 @A 127) bandZS EAFAC 12719 @2 71e-d primary antibody® 3

1

A, AAAA, 7F, TEBAES ol-&sto] western blottingd 23 7709 FAA =

<— 205kDa
<+ 116kDa

< 66kDa

< 45kDa
4 36kDa
<+ 29kDa

4= 20kDa

Fig. 4-7. SDS-PAGE of the sonicated whole cell antigen preparation, Lanes:A,
molecular mass markers; B, sonicated antigen preparation;

20kDa : trypsin inhibitor, 29kDa : carbonic anhydrase, 36kDa : glyceraldehyde-

3—phosphate dehydrogenase, 45kDa : ovalbumin, 66kDa : albumin, bovine serum, 116kDa

. [i- galactosidase, 200kDa : Myosin.
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<+ 205kDa
<+—116kDa

<+—66kDa

< 45kDa
= 36kDa

<+ 29kDa

4= 20kDa

Fig. 4-8. Western blot of SDS-PAGE of purified serum from cows immunized
with H. pylori. The antigen for Western blot was sonicates of H.
pyvlori whole cell and second antibody was peroxidase-labeled rabbit
anti-mouse IgG

A : Sonicated H. pylori whole cell antigen

B @ Primary antibody was purified serum.

M : Marker(20kDa : trypsin inhibitor, 29kDa : carbonic anhydrase, 36kDa :
glyceraldehyde- 3-phosphate dehydrogenase, 45kDa : ovalbumin, 66kDa :
albumin, bovine serum, 116kDa : [i— galactosidase, 200kDa : Myosin.
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205kDa
116kDa

tt

<+ 66kDa

45kDa

tot

36kDa

?

29kDa

<+ 20kDa

Fig. 4-9. Western blot of SDS-PAGE of purified milk from cows immunized
with H. pylori. The antigen for Western blot was sonicates of H.
pylori whole cell and second antibody was peroxidase-labeled rabbit
anti-mouse IgG

A : Sonicated H. pylori whole cell antigen

B @ Primary antibody was purified milk.

M : Marker(20kDa : trypsin inhibitor, 29kDa : carbonic anhydrase, 36kDa :
glyceraldehyde- 3-phosphate dehydrogenase, 45kDa : ovalbumin, 66kDa :
albumin, bovine serum, 116kDa : [i- galactosidase, 200kDa : Myosin.
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3. H$f A urease A &3}

120
100
80 r
60 -
40 r

—a— Control
—m— Milk antibody

———a—

Relative urease activity(%)

20 40 6 80 100 120
Time(min)

Fig. 4-10. Ihhibition of H. pylori urease by milk anti-H. pylori antibody in urea
R broth.

H. pylori®l Agstd 54 F 71 5ol H& 33 urease (urea
aminohydrolase) A4S 7FA3 vk Aoltk. H. pylori®] urease AAits#H-2
Proteus w52 A4kl Hl8] 100w] o]Atolw] A Aol oF 6% ALY} urease
2 4#x dt} Urease:s ureas YR Yolel CO2 HalsleE @4olH, H pylorio
ureases= YN HAA ZANME H. pylori7b Aol ¢ AdxE =
A Solg w AR A= FA4%n. webA H. pyloriel urease 245 HAlsH=
Aol H. pylori®] 7 & 918 stue] wio]l & & S Zlojth

1

H. pyloriZ25-¥ crude-ureases +2|3til urea R brothgs ©]-&3%

)

3= A3l ureaseFA S 23 A= Fig. 4-109F 2t} o] urease FAHAE =
A%t A3, 27] pH 7.09 urea R brothol A ureaZE R Yole}t COE Halsle] Hkg-
2A1ZE sk pH 8157HA] A&AR] F7FE RAth pHZE dZeld oz W] uhe
phenol redel 93 &33=(G60pyrol)® 1.77FA A S71ets A o= eyt

H. pyloridl &7&4S yeldl &7 H pylori urease FA S A== &9l
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|

stk A7 MUk A & dixato] vhE 2412 & e pH WY EE urease
AA & 100%= 7]FEste], WA FEFo] WE pH WA EE urease GAE=E
B4kt Fig. 4-10014 R vke} o] wkg 2A17F o H. pylori®] urease &7
& 90% o Alsh= Ao yER

2 9hgste 4SS 2t AA W A gl AEd e AT zke A
2 olAS FE3Y WY (immunogen)¥ 3D A (antigenicity)o]#F a1 &
¢ EsteE F7F Ak wEbd 2 Aol = H o pyloritt o] FEAAS gt y] ¢
skl TFE  urease, MPs(membrane proteins), W.C(whole cel)E £&|3d}¢]
adjuvants® vitamin E &-& cholera toxing #7}8te] moused] WA 7l 3 [gGe}
IgAgAe] 971E ZSASAY. F ATl urease 100xg/20010, 104g/200440,
MPs(membrane proteins) 20ug/200x0, 101g/200u02F WC(whole cell) 200¢g/2004¢, 100
©g/2000 2 FAF S 2e)dtal, adjuvant® cholera toxin 5¢g/200u0, vitaminE 5
pg/200p0s 24 ALl L FS Hrbste] A A9rtE SA AT
IgG& A= Fig. 4-1°14 H+= AF o] MPs(membrane proteins), W.C(whole
celDol A A7}7}F ureaseoll W&l s =A dElWa, FLE grol|l Fojghako] 2uf
1084 8] Aol whet FABA AEFeS Fle) £ A ti Aot de Ao® e
Wk 53] MPsell oA = MPs1(20pg/20040,) 7 MPs2(10xg/200p0)o ¢l st IgG 3
AYAS vlas]RwH el Feko] W MPslol MPs2Htl 2-3u] o ®& IgG &
AG7e AEAHAT. 28y ureases FHOo® 3 A= FABACA Z W3t
7F YERYA] ekttt adjuvant®] FFol wEbA % vitamine E7F cholera toxinX.Th

o B2 ZAE Astes AFE = F 0T ol @ A WC AgFelM= 2

ot

=
>

A 2ol JEbTh [gAES IgGo} AL Ao s
B F3} adjuvante] wel A Ao FFE WA= Aoz YEton, MPs 3
o] & U5 B} IgG, [gARF =2 A 97E eIt

o
£
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rlo
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s

pyloriz g IxZHE A FHI @ AHolA MPs, Ureaseol o A7t
=4 Yeld Ao Aol Zo](Mattsson 5, 1998) 2 Ao MP, WCEF
A9 re depich 18y Urease@d 9ol tigh g A7tk viAl el 3

ELISAE &A1 Zu sonicatex]d] ® ¥ AMF oz <3t yreaseddAaA=Z 2lgh

3}

9 Aoz ey,

6 -
aocTt T

5 r OVE B
N
[} e
2,410 T r
5" = E
T
g3
O
52
[}
o
n H |—x—‘f

1 |

0

Control  Ureasel Urease2 MPs1 MPs2 WCH WeC2

Antigen

Fig. 4-11. H. pylori-specific IgG antibodies are individual antigens

purified form H. pylori. The values are expressed as specific

IgG by ELISA values(O.D.=405pyroi).
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aocT -
OVE
i

Specific IgA—titer(Log?2)
w

1

Control Ureasel Urease2 MPs1 MPs2 WC1 WC2
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Fig. 4-12. H. pylori-specific IgA antibodies are individual antigens
purified form H. pylori. The values are expressed as specific

IgA by ELISA values(O.D.=405pyroi).
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Fig. 5-1% 5-2%& H. pylori ZAE 7Ix 4o A5 Fd5< coliform
bacteria® Webdl Adtoltt, 2] F¢ 10° CFU/mLe 752 JeERAIL 60T ol A
30% 448 AL 10° CFU/mL BE=9 #55 vehio] Yo ula] ok 2 log cycle
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Fig. 5-1. Change in total bacteria of milk immunized with some Helicobacter
pylori antigen after heat treatment

A: raw milk B: 30min at 60C C: 15sec at 75C D: 30sec at 75C E: 60sec

at 75C F: 10sec at 100C G: 20sec at 100C H: 30sec at 100C
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Fig. 5-2. Change in coliform bacteria of milk immunized with some Helicobacter
pylori antigen after heat treatment

All abbreviation are the same as Fig. 5-1.
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Fig. 5-3. Change in pH of milk immunized with some Helicobacter pylori antigen
after heat treatment

All abbreviation are the same as Fig. 1.
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Fig. 5-4. Change in titratabel acidity of milk immunized with some Helicobacter
pylori antigen after heat treatment

All abbreviation are the same as Fig. 1.
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Fig. 5-5. Change in IgG concentration(zg/mL) of milk immunized with some

Helicobacter pylori antigen after heat treatment

All abbreviation are the same as Fig. 1.
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Table 5-1. Characteristics of lactic bacteria isolated from kimchi

' Curd Sensory Test
strain No. ~ Ho/He Formation Flavor Overall Result
acceptability
CuU-2 Ho' +++7 3.8° 3.9 *
CU-5 Ho +
Cu-7 Ho ++
CU-10 Ho +++ 3.2 3.0
CU-13 Ho -
CU-16 Ho +
CuU-17 Ho ++
CU-20 Ho +
CU-21 Ho +++ 4.1 4.2 *
CU-24 Ho +
CU-30 Ho +++ 3.2 3.1
CU-32 Ho +
CU-33 Ho +++ 3.1 3.2
CuU-37 Ho +
CU-41 Ho -

L HO/He : Homofermentative / Heterofermentative
SRR good, ++: moderate, +: poor, -—: none

S5 Very good, 4: Good, 3: Moderate, 2: Poor, 1: Very poor
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Fig. 5-10. Growth of CU-2 and CU-21 in MRS broth for 24hrs at 37C
O :CU-2 N : CU-21
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e of starter culture® FH7}ste] W GA7|HA BaHRA Fo pHe A= vAE
Wals ZAsch BEAAZF pHe A% Wshs fig. 5-119 YeERfdth CU-21

7 ART-3wF E5F wd 62 7kA F43] pH7F ZHastdom s 6A1%F o] &4
Bl FEle pHe F7h7F ##A &tttk ART-39 A9 2& A 77kl ZA
CU-219] pHETF vha WA vebytth o8l ek A& Atwo] FrbelA = fAkskA u
Ebykoh fART o] WEE fig. 5-12614 By upel 2ok ART-32 8l 6A1HA 7

A w438 S7kske] 109 CFU/mLe] 55 YElAL wj g 6417 o] F7H =
el sk BEEA Fkoen wi A7z Ft 109 CFU/mLel el #E

GG CU-219 A% vl 6AHAA = FAs A4S et 8]
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Fig. 5-11. Change in pH and titratable acidity of immunized milks added lactic
acid bacteria ART-3 and CU-2 starter culture during ferment for 24 hrs
at 37C

® : ART-3 [J:CU-2
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Fig. 5-12. Effect of stater on growth of lactic acid bacteria in immunized milks
during fermentation for 24 hrs at 37C

@® : ART-3 (Commercial starter) [ : CU-21 (Isolated strain)
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Table 5-2. Effect of starter on Sensory characteristics of yogurts

starter culture

sensory test

CU-21 ART-3
Taste 3.240.57"° 3.9£0.47
Flavor 4.0£0.48 4.210.48
Texture 3.1£0.32 4.2+0.52
Overall acceptability 4.0£0.47 4.3£0.48

' Mean +- standard deviation

> 5! Very good, 4! Good, 3: Moderate, 2: Poor, 1: Very poor

ART-3% starter culture® A}-g3}o] Az

3 g trEES WY A4S wwd Aytoltt. H pylori antigeng 7FA A9 A

g WASf 18 8SF2EY [gGY & 717t 11.10pg/mL, 10.76xg/mL, 10.38 ug
=]

AL AGSFE OF OT%AES] WABYL FAdGON, B

frie 935%9] WSS At Ao WA vuAl Aot HEaRg F
of WegAo] v Aiste AES UEdY. B3 dEady dage] WodAy
S v Ay FEse] @ =2ES WALH S 96%E WEHY WAdA v
oF 4% = Aastgivh B Ao A dAeAFH HEaRg Fo HgdAo] i
AL sty HASF SFE2E Ao s =2 FHddHdS FAG
o WASF Bk ol Helicobacter pylori antigens $H73F Q7289 Alx 4
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Fig. 5-13. Change in IgG concentration(yg/mL) of raw milk, immunized milk and
yogurt
I : raw milk with some H. pylori antigen
II © immunized milk after heat treatment

1 : Yogurt prepared with immunized milk(ART-3)
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[e]
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Fig. 5-14. Change in pH and titratable acidity of yogurt made with immunized
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Fig. 5-15. Change in lactic acid bacteria of yogurt made with immunized milk
during storage for 21 days at 2C, 4C and 10T
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Fig. 5-16. Change in IgG concentration(ug/mL) of yogurt made with immunized
milk during storage for 21 days at 2T, 4C and 10T
¢ :2C[:4C @ :10C
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Table 6-1. Patient's Characteristics

Milk Im-Milk" OAC™ OAC+ Im-Milk”

No. of patients 20 20 20 20
Age (yr) mean 44.6%5.7 43.0%6.0 45.2%6.1 44.3%5.8

range 30-56 29-59 31-58 32-57
Sex (M/F) 14/6 16/4 16/4 14/6
Endoscopic diagnosis
Erythema 17 18 17 17
Erosion 2 2 2 3
Hiatal hernia 1 0 1 0

* Im-Milk ; Immunized milk

“ OAC ; Omeprozol, Amoxcillin, Clarithromycin

S Tl A 209 F ob= whdEE ] ol 0% L, W
S Fold A 0%E vERRTE FAA Foldte A= 201 T 18 o] Hhd E o] 90%
Fom, FgAet HgSH HFFE T E 20 AN wrE o] 100%2 e O,
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Table 6-2. Eradication Rate of H. pylori

Milk Im-Milk® OAC™ OAC+ Im-Milk"
No. of patients 20 20 20 20
Eradication rate (%) 0/20(0%) 0/20(0%) 18/20(90%) 20/20(100%)

* Im-Milk ; Immunized milk

* OAC ; Omeprozol, Amoxcillin, Clarithromycin

3. ¥COs = W3t (APCOy)
ke f Fol oA AYCO.S BW X &7 36.3+11.9904] 358+10.60.% Walrt ¢l
FAT Wef FoAFoAE ad APCO0l 374131914 2671512 F2aHA
228k tHFig. 6-1). 58] W$H Fold 14olA 84 AYC0x0] 314904 4.07
A ZAEQT FAA Tl A APCOS A ZH 3594203004 Aw 2FF
13#312 #93A #asden FAAeY WISHF HIAFAFANE AR

346242004 A7 544 0.0+£0.7% F28A 74238 vH(Fig. 6-2).
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15 r = B = |munized milk
10 r

Delta CO2

Pre—Tx 30 days
Time

Fig. 6-1. AY™CO, before and after treatment in milk & imunized milk
group.
ABCO, at 4 weeks after treatment in imunized milk group was

significantly decreased than pretreatment.
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Delta CO2
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Time

Fig. 6-2. ABCO, before and after treatment in OAC & OAC with imunized
milk group.
ABCO, at 5 days after treatment in OAC with immunized milk
group was significantly decreased. The result of UBT in OAC

with immunized group was negative earlier than OAC group.
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4. A5 A, = HsA wWsk(Table 6-3, 6-4)(Fig. 6-3, 6-4, 6-5, 6-6, 6-7, 6-8)
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Table 6-3. Histologic Change before and after 4 weeks treatment by Updated
Sydney System in Milk and Immunized Milk Group

Milk group Immunized milk group
Before After Before After

Antrum
Acute inflammation activity 2.0£0.5 2.0£0.8 1.8+0.6 1.8+0.7
Chronic inflammation activity 2.4£0.5 2.4%+0.3 2.6£0.5 2.5+0.5

Intestinal metaplasia 0.0+0.0 0.0£0.0 0.0£0.0 0.0£0.0

Gastric atrophy 0.0£0.0 0.0£0.0 0.0£0.0 0.0£0.0

H. pylori density 2.920.6 2.9£0.5 2.82£0.4 2.5%£0.7
Body

Acute inflammation activity 1.1+0.4 1.0+0.5 1.1+0.8 1.0+0.9
Chronic inflammation activity  1.7%£0.8 1.6x0.7 1.8+0.7 1.7%+0.6

Intestinal metaplasia 0.0£0.0 0.0+0.0 0.0x0.0 0.0x0.0
Gastric atrophy 0.0£0.0 0.0£0.0 0.0£0.0 0.0£0.0
H. pylori density 2.6x0.6 2.6+0.7 2.7£0.7 2.6£0.9

Table 6-4. Histologic Change before and after treatment by Updated Sydney
System in OAC group and OAC with Immunized Milk Group

OAC group OAC+ Im-milk group
Before After Before After

Antrum
Acute inflammation activity 1.8£0.4 0.2+0.4" 2.0+0.5 0.2+0.4"
Chronic inflammation activity 2.6%x0.5 1.8+£0.4" 2.810.4 1.8+0.4"

Intestinal metaplasia 0.0£0.0 0.0+0.0 0.0+0.0 0.0+0.0

Gastric atrophy 0.0£0.0 0.0+0.0 0.0£0.0 0.0£0.0

H. pylori density 2.810.4 0.6x0.1° 2.8£0.3 0.0x£0.0"
Body

Acute inflammation activity 1.8£0.4 0.2£0.3" 1.7x1.1 0.1£0.3"
Chronic inflammation activity 2.2£0.7 1.6£0.5" 2.2%£0.8 1.4+0.5"

Intestinal metaplasia 0.0+0.0 0.0£0.0 0.0£0.0 0.0£0.0

Gastric atrophy 0.0£0.0 0.0£0.0 0.0£0.0 0.0+0.0

H. pylori density 2.4£0.8 0.4%£0.8" 2.4+0.8 0.0£0.0"
* p<0.01
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Fig. 6-3. Grade of inflammatory response at antrum (A, B) and body (C, D)
according to treatment in milk group. Gastric tissue samples show no changes of
inflammatory reaction after treatment (B, D) when compared with those before

treatment (A, C). Magnification; A-D, x 400.
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s}

Fig. 6-4. Density of H. pylori colonization at antrum (A, B) and body (C, D)
according to treatment in milk group. Gastric tissue samples show no changes of
density of H. pylori colonization after treatment (B, D) when compared with those

before treatment (A, C). Magnification; A-D, x 400.
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Fig. 6-5. Grade of inflammatory response at antrum (A, B) and body (C, D)
according to treatment in immunized milk group. A few gastric tissue samples
show more decreased grade of inflammatory reaction after treatment (B, D) when

compared with those before treatment (A, C). Magnification; A-D, x 400.
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Fig. 6-6. Density of H. pylori colonization at antrum (A, B) and body (C, D)
according to treatment in immunized milk group. A few gastric tissue samples
show more decreased density of H. pylori colonization after treatment (B, D)

when compared with those before treatment (A, C). Magnification; A-D, x 400.

- 182 -



) | D)

Fig. 6-7. Grade of inflammatory response at antrum (A, B) and body (C, D)
according to treatment in OAC with immunized milk group. Posttreatment gastric
tissue sample (B, D) displays markedly decreased grade of inflmmatory reaction in
comparision with those before treatment (A, C). The response was shown earlier

than OAC group. Magnification; A-D, x 400.
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Fig. 6-8. Density of H. pylori colonization at antrum (A, B) and body (C, D)
according to treatment in OAC with immunized milk group. Posttreatment gastric
tissue sample (B, D) shows no H. pylori colonization in comparision with those
before treatment (A, C). The response was shown earlier than OAC group.

Magnification, A-D, x 400.
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