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Development of the high efficiency porcine feedstuff

additives using anti—pathogenic natural materials
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SUMMARY
I . Title

Development of the high efficiency porcine feedstuff additives using anti—pathogenic
natural materials

I .Purpose and Signaificance of Research

This study was conducted for the development of the high efficiency porcine
feedstuff additives using anti—-pathogenic natural materials.

Herbal medicines have been used in traditional medical systems in developing
countries for thousands of years, particularly in Eastern Asia. Herbal medicines
generally have fewer side effects than synthetic medicines. Many studies have shown
that the herbal component is also effective in regulating the pathogenic process in
animals and humans. Scutellariae Radix (SR, the root of Scutellaria baicalensis Georgi,
family Labiatae) is used as a medicinal herb in Eastern Asia, including China, Korea
and Japan. It has a variety of medicinal properties including anti—microbial and
anti—inflammatory activities.

Baicalein is the main flavonoid of scutellariae radix and has an antihepatotoxic effect
. Safflower (Carthamus tinctoriusl, Asteraceae family) is a highly branched,
herbaceous, annual plant. Its seed contains anatural pigment known as Carthamin.
Carthamus tinctorius L. has pharmacological effects including antioxidant and
neuroprotective effects. Saururus chinensis was reported to have antioxidant,
anti—-inflammatory , hypolipidemic , hypoglycemic , analgesic, antihypertensive and
hepatoprotective
effects. Saururus chinensis is rich in flavonoids, such as quercetin, quercitrin and
rutin. The egg yolks from laying hens are a good source of polyclonal antibodies.
Specific egg yolk immunoglobulin (IgY) provides passive protection against ETEC
infections in early post—-weaning pigs . However, previous studies have reported that
either organic acids or vitamins or individual natural herbs affect pigs orally
challenged with E. coli and Salmonella typhimurium. There are no reports on the
effects of multiple herbal mixtures as an additive to food on the protein metabolism.

Combining these individual natural herbs and specific IgY might induce an immune
response in pigs orally challenged with E. coli and Salmonella typhimurium. Moreover,
it 1s important to discover an alternative to the feeding of antibiotics to animals.
Therefore, this study examined the effect of an additive mixture on thevarious
changes on high efficiency porcine feedstuff additives using anti—pathogenic natural

materials and To identify the antibacterial effects and diarrheal disease controlling
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mechanisms of natural herb, multi—-pathogen protective IgY antibody and bio—balance materials
in swine model. To our knowledge, this is the first study to analyze the effects of an

natural feed additive in pigs.
I Contents and Scope of Research

1. Phsico—Biochemical Analysis on Natural Herb Additive Containing Immunoglobulin
Yolk sac (IgY) in Pigs

All experiments were performed in accordance with the Gyeong-Sang National
University experimental animal’'s guidelines. Specific Immunoglobulin Yolksac (IgY)
Production The specific antigen was collected from two different species, E. coli and
Salmonella typhimurium. The antigen was then mixed with an oil adjuvant to produce a
combined 478 H.-S. PARK et al. vaccine. This combined vaccine was injected into
layer chickens three times at three week intervals. The eggs were collected two
weeks after the final injection, washed with sodium hypochlorite and dried. The dried
eggs were broken and the yolk sac was separated from the egg white. This dried egg
yvolk sac powder was tested for the antibody titer. The additive consisted of 20%
Carthamus tinctorius L. extract powder, 30% Saururus chinensis leaf powder, 20%
Scutellaria baicalensis root powder and 30% egg-originating dried specific IgY powder.
The final mixture was added to the food at a concentration of 0.5% and 1.0%. A total
of 30 male pigs (three weeks, Yangsung, Suwon, Korea) were infected orally with E.
coli and Salmonella typhimurium and divided into the control and additive groups. The
control group contained ten animals. The experimental groups were divided into two
sub groups (0.5% and 1.0%) according to the additive concentrations; each sub group
contained ten animals. The body weight and food intake were recorded at two stages
(1st day and after eight weeks of additive feeding). After eight weeks, the animals
were sacrificed with pentobarbital. The spleen and serum were collected from both
the control and additive groups. The spleen was washed with cold saline and stored at
70C until further analysis.

For Biochemical Analysis, the experimental data was collected from both the control
and experimental groups at two stages (1st day and after eight weeks of additive
feeding). After eight weeks, all animals were sacrificed and the serum was collected.
The serum glutamic oxaloacetic transaminase (GOT) and glutamic pyruvic transaminase
(GPT) levels were determined using a GOT/GPT kit (Bio Clinical system, Anyang,
Korea) according to the manufacturer’'s protocol. The protein was extracted from the
pig’'s spleen of both the control and additive groups. Briefly, 0.1 g of the spleen
sample was dissolved in 500 1 of the sample buffer containing 7Murea, 2Mthiourea,

and 4% (w/v) CHAPS. After sonication, the samples were centrifuged at 15,000 rpm
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and 4C for 1 hour and the supernatant was collected. For protein precipitation, 100 1
of the supernatant was treated with 10% TCA (v/v) and incubated at 20C for three
hours. The samples were then centrifuged at 15,000 rpm and 4C for ten min and the
supernatant was discarded. The protein pellets were dried in a lyophilizer, dissolved in
500 1 of the sample buffer and centrifuged at 15,000 rpm and 4C for 30 min. The
supernatant was transferred to another e-tube and stored at 80C until needed. The
protein concentration was estimated using a modified Bradford protein assay kit
(Bio—Rad, Hercules, CA, USA) according to the manufacturer’'s instructions.

For Two—-Dimensional Electrophoresis, In the first dimension, a total of 200 g of
protein from each sample was applied onto an IPG strip (Immobiline DryStripTM, pH
3—10 NL, 13 cm, GE Healthcare Life Sciences) for the IEF process. The protein
samples were focused for a total of 64.3 kVh. The strips were equilibrated with 10
mg/ml DTT in an equilibration buffer for 15 min first and then with iodo—acetamide
for 15 min with continuous shaking. In the second dimension, the equilibrated strips
were placed onto 12% SDS-PAGE and run at a constant 20mA until the dye reached
the bottom of the gel. The protein spots in the analytical gels were visualized by
silver staining. Silver staining was performed using the methods reported elsewhere
Image and Data Analysis .The gel images were acquired using a BIO-RADTM GS-800
scanner and imported into PhoretixTM 2D software (ver. 5.01, Nonlinear Dynamics,
Newcastle, U.K.) for analysis. Protein spots showing more than a two—fold changes
were considered to be differentially expressed proteins. All spots were confirmed
visually and edited manually.

For Identification of Differentially Expressed Proteins by Mass Spectrometry,

The selected protein spots were excised manually from the 2-DE gel for protein
identification.In gel digestion of the selected protein spots on the gel was performed
as described by Shevchenko et al. (1996). The excised protein spots were proteolyzed
in—gel with trypsin. The tryptic fragment masses were detected by Matrix Assisted
For Laser Desorption lonization Time of Flight Mass Spectrometry (MALDI-TOF, MS,
USA) using a PerSeptive Biosystems Voyager-DE STR mass spectrometer. The
proteins were identified by a Mascot—Peptide Mass Fingerprint
(www.matrixscience.com) database search. The following parameters were used for
the database searches: taxonomy, mammalians; cleavage specificity, trypsin with one
missed cleavages allowed; Peptide tolerance of 100 ppm for fragment ions; allowed
modifications, Cys Carbamidomethyl (fixed), oxidation of Met (variable). The MOWSE
score and species were considered to indentify the correct protein from the mascot
results list. For Gene Ontology (GO) Analysis, The spot identities were submitted to a
GO retriever (http://www.agbase.msstate.edu/) to obtain the GO annotations, which
were then summarized based on the GOSlim set using a GOSlim Viewer

For statistical analysis. All the results are expressed as the mean SD. All statistical

analyses were performed using SPSS software (SPSS for Windows, ver. 10.0; SPSS

_17_



Inc. Chicago, IL, USA). The significance of the differences between the control and
additive groups were analyzed using one—-way ANOVA followed by a student’'s t-test.

A p value<0.05 was considered significant.

2. Antibacterial effects and disease control mechanism of natural herb, multi-pathogen
protective IgY antibody and bio—balance materials

Preparation of pathogenic E. coli and Salmonella typhimurium

1)Characterization of IgY against E. coli and Salmonella typhimurium
2)dentification of antibacterial effects of natural herb and IgY antibody
3)Identification of intrinsic immune activation of natural herb, IgY antibody and
bio—balance materials composing feed in swine

4) Identification of diarrheal disease controlling mechanisms of natural herb, IgY

antibody and bio-balance materials composing feed in artificially infected swine

3. Pharmcological Evaulation and Economical Analysis on Natural Herb Additive
Containing Immunoglobulin Yolk sac (IgY) in Pigs

1) Evaluation of physiological activation of natural herb, multi-pathogen protective IgY
antibody and bio—balance materials

2) Measurment of various antibiotic residues in swine blood

3) Measurment of natural herb, multi-pathogen protective IgY antibody and
bio—balance materials residues in swine blood

4) Measurment of various antibiotic residues after feeding of natural herb,
multi—pathogen protective IgY antibody and bio—-balance materials composing feed in
swine

5) Evaluation of stability and ecomonic benefits

4 Results of Research

The effect of the natural herb additive on the serum GOT/GPT levels was examined
by monitoring the pigs daily. On the 1st day, the GOT/GPT level was 67:4 3:1=69:65
7:56 IU/L (control group), 56:87 10:09=69:76 4:12 TU/L (0.5% additive group) and
102:81 7:13=86:46 10:28 IU/L (1% additive group). After eight weeks, the GOT/GPT
level was 73:07 7:08=80:29 1:37 IU/L (control group), 46:29 4:28=81:44 3:36

[U/L (0.5% additive group) and 42:25 4:63=76:66 1:18 IU/L (1% additive group).

On the 1st day, the body weight gain showed a similar course in the control and 0.5%
and 1% additive groups. After eight weeks, the body weight gain was 39:9 1:25 kg
(control group), 45:1 1:10 kg (0.5% additive group) and 42:5 1:27 kg (1% additive

group). No impairment in the animal health status was observed.The proteins from the
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spleens of the control and eight weeks additive supplemented pigs (0.1%) were
extracted and resolved by 2DE using pH 3——10 IPG strips loaded with 100 g

of the total proteins. The molecular weights of the spots ranged from 7 to 175 kDa.
The differences in the spot intensity were identified as quantitative changes. A total of
31 differentially expressed protein spots were identified (more than two—fold was
considered significant), and finally 19 were detected by MALDI-TOF/MS. Among the
19 protein spots, 7 and 12 proteins were significantly up-regulated and
down-regulated, respectively. Thirty seven percent of the proteins identified were
involved in the cellular components and cells (GO: 0005575 and GO: 0005623
respectively). Moreover, there were 17% intracellular proteins (GO: 0005623), 13%
cytoplasm (GO: 0005634) and organelle involved proteins (GO: 0005737). For the
biological process, the strongest associations were with the metabolic process (26%)
(GO: 0008152). Another 22% associations were with the biological process (GO:
0008150), whereas 8% were associated with transport (GO: 0006810) and 7% with the
carbohydrate metabolic process and the generation of precursor metabolites and
energy (GO: 0005975 and GO: 0006091).From this study, we found that the
antibacterial effects of Saururus Chinensis and Scutellariae Radix extract against E.
coll and Salmonella typhimurium in vitro and IgY which is producted by E. coll and
Salmonella typhimurium Ag immunization showed the inhibitory effect bacterial
internalization and intracellular replication within phagocytes. In vivo test, swine group
which is fed with natural herb, IgY antibody and bio—balance materials composing feed
showed a lower virulence expression than those of the fed with normal feed.
Moreovere, swine group which is fed with natural herb, IgY antibody and bio—balance
materials composing feed did not affect the normal flora in the intestine and showed
increasing WBC in whole blood comparing to untreated control groups. Conclusionly,
natural herb and IgY showed an antibacterial effect against pathogenic bacterial but
not normal intestinal bacteria, and natural herb, IgY antibody and bio—balance materials
composing feed showed immune activation and diarrheal disease controlling in swine.
From this study, we found that the immunospecific IgY against E. coli and Salmonella
typhimurium and IgY treatment inhibited the bacterial internalization and adherence on
epitherial cells. Moreovere, swine group which is fed with natural herb, IgY antibody
and bio-balance materials composing feed showed a higher white blood cells in whole
blood than those of control groups, suggesting that natural herb, IgY antibody and
bio—balance materials composing feed may increase immunostimulatory effect in swine.
In addition, we found that quercetin, isolated from O. humifusa Raf, showed potent
antioxidant and anti—inflammatory activities. Furthermore, these data suggest that
quercetin has potent antioxidant and anti—inflammatory effect in vitro. Data of reporter
gene luciferase assay suggest that anti—inflammatory effects might be mediated in the
levels of transcription. Platelet aggregation was induced either by ADP, a potent

agonist to platelet G protein—coupled P2Y receptor, by collagen, a potent ligand that
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activates platelet integrin a2@81 and glycoprotein VI, or thrombin, a platelet
protease—activated receptors subtype I and IV. This preliminary result suggests that O.
humifusa may be taken as a candidate lead natural compound to be considered in the
search for natural products with beneficial effects on aberrant platelet activation
mediated cardiovascular disorders. Anti—platelet activities of CE6 were studied using
rat platelets. We examined the effect of CE6 on intracellular Ca®" mobilization using
fura-2/AM, and determined ATP release and cyclic nucleotides production. These
results suggested that cAMP elevating effect of CE6 might be due to the PDE

inhibiting activity rather than AC activation.

In conclusion, results of the experiments suggest that Natural Herb Additive Containing
Immunoglobulin Yolk sac (IgY) were effective in improving in pig on growth
performance, physico—chemical properties and prevention of various digestive diseases

and may increase economic return.
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1990 el A m=e] f7)AE BAHE BE FAHE, of A E, 7HE 2Eal fU e dolde
HZS Y3ts BE SRS w5 §7%d Z2a9s AEstal §7) A S A A ok g}
Tl el 71 Adely vl e #7le i AL FARRE FEE Askal vk #7)S4ke]
221 A T @ frlSAmEA s A 241" BE AL HojuARE A4
F714 dElellA A o] 2 Avke ondvhal A stal vk & o] A= F-2kehA 2 o By
F718 27004 AbeFE]ofof Fht

d=do] gd ARHIAY FHAE fISatel olgd = sivh frISAA AL vf
SAMEE 2AY ARAES Xt dAHoR friHoem Aikd Aojojol vt AitA=
TEofE, AAENTEES AMEE ¢ flom A A AAdRAd 2adk F ot
AR ATV F Al ARSI A kY B AA FEAd AR FoU AARRHVEE MR
bt ok AddelM = AAFAE A BYE ok 3 Aoy 7| AFA A
of iz 7h=e FF AYy @A E doF 3 = ¥ 2Tl st vERl, vy
g % Vg AOHAE A" S S

t}. CODEX #7159
F71 2= A T, BA], fFEo ek A H S Codexoll Al =93 A
]_

Codexf A8 = w7145 A Hel whate] vt FAF-7

19919 A194 FHNA ARA 2orS A ARUE/ BESAT 19939 B AR
oo Aol R0, AR HEFLALAN AN st on], B Fohel A8 A=
A5 2D st 19949 A2325E 19999 277b0] 0|27 7HA] Be =e]7h A4
of f714 ] WA AEEAAA) AEE A A4S AARAAT, FHE AL
o) 97e A FEAIR FAom oby Feolo] o]2A EaUT 1 F8 YEOER 9
WS BE 7159 FAEAL A%, A gy, AR E ¢ 2 ERPEIA
FES 52, A4 shbe] AAAL gawe) A Aol vh,

o, o] Al ARAD

AEATHE FAA L] AME FA4 o] F frddAe g EEe] A5E AAAY ARl A
3] Z=7havl. g Fro)oFE R (Veterinary Medicines Directorate)= 200212 &8 34 A
Aol 2000 Kt FrrEvkay LR AT 19999 F e AR IS SAA AFEFA o] F
A58 FAA L e 1999W 383E oA 2000 439 o2 FrtElY. T2 HEDZAo|Fd
(36%), EPUEZE/dEovtol= (12%), vk Eglo]=(12F)0] &g Zolth. kEibgjelA =
T, FollAE 138, 71 9 g F o] FHEolA 37ES AEE& FABAL AbEo] o] FolH T
Fbgol A A5G FAA S ARgo] F7FE ol Y 19999 AR HZFE FAA AR
AR QA% A A FA, A, ol A=Y AAAEAASS] Frtuiolal of AA AL )
t} dvlFe A AFBE FAALY AFETS 19969 48FA 2001 HAES = FUFFY. ol
HHE Fo FAAE AuEd, Ao A ] HEGA]EH o] 129F A 279% (116%)°. =
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A DDA AA npolefzol ek FA7F 12800 0] A, A A AA nulo] A 1,280~
2,560, M 51 wvlolelx 1280W)¢] A 7HE, ZEF wholej o] A 7R 12800 o4& 7t o
ERllon, vt E-e 25608, Ardaltd s 25608 o] dAsME 27t Ve

@) A=l e e

AW A o] Aalde] Hvtd 2HdEY ES5AEES AT 7dH AE 00 E A
g 20vteElol &= 2AES ARl 05%(AE100kgd 500g) E3b3te] 5YU3 1Y 3% wofsh
A FEFAAL/20), EF(3/20) B THF2(E/2005 9] THR TS YERI Y, o
=S ale] whE IS EE Bl

iz 200k ol AR Q) FFF 2 HT/20), EF6/200 R S
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Table. 3 #Ho]A~EA A 3 A3

Qw2

2| A=
" } o N . | waEs
4 S s s
Al g 197}z 4/19 2/19 2/19 0/19 1/19
o 20wt 6/20 4/20 5/20 1/20 0/20

4 S48 2 cholesterolo] 7] A3= <3k

(353 Fol dH e
Ty So] ¥4 2, cholesterolell A= 4T&
15FA o rate] A& FASAE vf a3 HEwoAs 4
s wHds 4 cholesterol®] FE+v Ao FHo| 43
43.62+479mg/d12] 7HO.2 WZT ) 47 52.6¢3.14mg/dl 2] Zhel Ml £-9 4 (p<0.05) 0.2 B
S F£AE HHT(Table 4.).

Table 4. &3} So] A 9o 84 @AE 9 cholesterold] 7] X = QDo
Parameters
Groups ALP ALT AST Cholesterol
(LU/L) (LU/L) (LU/L) (mg/dl)
Male ! 83.5042.81 | 26.60£2.62 | 64.72+3.14 | 52.60+3.14
(n=10) < 82.7843.02 | 26.82+1.56 | 65.48+2.48 | 43.12+1.31°
Female ! 87.56+11.11 | 23.1842.38 | 65.0242.48 | 50.76+2.55
(n=10) < 88.36+9.87 | 22.7242.80 | 65.74+4.13 | 43.62+4.79"

1 ; The group fed control diet

2 © The group treated with safflower diet

_39_



(4) &, Az F &3 Fo| x3hd AR H7EA 9 e

Ztz WA A grol] thdk MICE FAFSE 23 Table. 5 oA B vle}l o] S, enteritidis, S.
typhimurium, S. pullorum, S. gallinarum, E. coli O157:H7°] tHalA+= 2.0% ©|de] FXol A,
L. monocytogenes, Staphylococcus aureus 2 B. cereusel| W3}od= 0.25%09 4 vt aE

ERu ST

Table 5. Minimum inhibitory concentration of OHMFA on Salmonella spp. and other
pathogens

MIC(%)
2 1 0.5 0.25

Microorganisms

(@)
—
w

Badillus cerus -
Escherichia coli O157:H7 -
Listeria monocytogenes Scott A -
Salmonella enteritidis -
Salmonella gallimarum -
Salmonella pullorum -
Salmonella typhimurium -
Staphylococcus aureus -

I
I+ 1
I

+ o4+ + + o+

N
N
N

(5)‘ §OL:- Alall =

o, T 9

, &8k 9] ofE Aol o7 dAb A g SA At

o

Salmonella A AAmol| tidh ety =A R A4 (HBF) Q] AARDA Ae 2 A% H3tE x4}
A= Table. 69149} 2uh ARHANA FoTe w3 790 557% 157 AASS B
U 27 57 F A7 AASAIE UESIAL 4Y e B AAESS oA @t

T HAE 5 AT HF7 AF 194 404.30£9.60g ©Iw Aol 14Yol= 914.42+15.35%
Z7hske] ] 370.8+12.60 2 792.60+857¢] H]sle] @A A =7}8ksdvt.

O

Table. 6 Occurrence of diarrhea and body weight change in chickens inoculated

with S. enteritidis

Diarrhea Body weight(g)
17 7 14 1 7 14

Treatment

Control 0 4" 0 | 370.18+12.60° | 726.10+23.20% | 792.60+8.57%

1%HBF
added

0 1 0 | 404.30+9.60° | 812.65+25.13% | 914.42+15.35"

a: Days after inoculation, b: No. of positive chickens from each 5 chickens tested

c: values represent mean + S.D. for 5 chickens, A: row (p<0.05)

(6) A E(Methyl-n—nonyl-ketone %)3 &3}2] carthamin A& Go] ¥3rd AR A A&
HAS FAA ZFUAL bR
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l'ﬂr(methyl n-nonyl-ketone %)3 &3}2] carthamin A Go] 23 AL 7MA7 ALA st
Al FAA A ALl v A = QEE ZAMSHY] sk AMRATVEAIE AbEol 1%E A A
33 & %104 5794 A28 o2 tetracycline Al o W3k Al A FFAbel] vl A= A5
& 5k n} etdE (Methyl-n—nonyl-ketone 5)3 €3}9] carthamin A& &°] E3d ALEHE7H]
= ot (AP TN EF AEEA FktH(Table. 7, Figs. 1-3).

Table.7 Effect of 1% dietary supplementation of feed additives containing such as

methyl-n—nonyl-ketone and carthamin on antibiotics residues in Korean native chickens

Antibiotics Control group Dietary supplementation group
Oxytetracycline - -
Tetracycline - -
Chlorotetracycline - -
.‘[;L;!_l__,';_i.l:"..l _‘1_.7'_':‘1 1 ..JdU.J.J.:I' s
DAD1 A, Sig=360,4 Ref=off (T0422170422001.D)
mAU g @
3 T @
25 '
2
15 | , "
©
05 i
0 }
05 ; e g i L
0 - 4 g 8 10 min
RetTime Type Area Amt /Area Amount Grp Name
[min] [mAU*s] [ng/ul]
4,394 BB 35.77019 1.11289%e-2 3.98082e-1 OTC
5.116 BB 30.60295 1.31214e-2 4.01553e-1 76
9.626 BB 12.41423 3.12673e-2 3.88160e-1 CTC

Fig 1. The chromatogram on standard of oxytetracycline, tetracycline and chlortetracycline.
HPLC condition: Mobile phase, 0.01 Moxaliacid:acetonitrile:methanol(725:175:100); Column, U
-BondapakC18(3.9X 300mm, 10um); Flow rate, 1ml/min.
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DAD1 A, Sig=360,4 Ref=off (T0422\T0422004.D)
mAU } §§
NHY

=)
——- 2.888

w
£3.092
3.373

4.840

0 2 4 6 8 10 min

Fig 2. The chromatogram on oxytetracycline, tetracycline and chlortetracycline of control
group in Korean native chickens after 57 days. HPLC condition: Mobile phase, 0.01 Moxalic
acid:acetonitrile:methanol(725:175:100);Column, p-BondapakC18(3.9X 300mm, 10um); flow

rate, 1ml/min.

| ~ DAD1 A, Sig=360, 4 Ref=off (Toqzz\mitzzoos D)
| mAU gie

0 ‘ 2 . 4 6 B 8 10 min

Fig 3. The chromatogram on oxytetracycline, tetracycline and chlortetracycline of treated
with dietary supplementation group in Korean native chickens after 57 days. HPLC
condition: Mobile phase, 0.01 Moxalic acid:acetonitrile:methanol(725:175:100); Column, u
-BondapakC18(3.9X 300mm, 10um); flow rate, Iml/min.

()34 #(Methyl-n—nonyl-ketone )3} &-3}9] carthamin A& Fo| ¥£39 ALRZH A7 A4 s
= %]__:_Oﬂ H]X]—“ Oﬂﬁ]:
et - (Methyl-n—nonyl-ketone &)3 €3}9] carthamin’d & &°| %3 ¥ A
il el m A= gEks AR fske] 57 A EH S
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M.W. M. W.

(kDa) I (kDa)
! I
76— = i 76|
66.2 - VO hy | 66.2 - sl
43-| e T 43-
-
36 - ke . 36 —
30 - e il R 30 -
22.5- i ¥ 22.5-

@
17.5- O i : 17.5-

46— pl ———— >7 4e——— pl ————>7

Fig 4. Silver—strained 2-DE parttern of the chickens serum.

C @ control group, T : Dietary supplementation group
Ad M= 2T A BAY 39kDa, pl 46 F$9 19kDa, pl 4.6 F-foA 772 down
regulation?} up regulation®] ¥ A& #ZT 4 JArt. MALDI-TOF MS.& &3l #4HE Al

T3t o T A &kt

(88 1td & (methyl-n—nonyl-ketone §)¥ &38}2] carthamin 4% G°ol 3@ ALEFH7bA 93
Campylobacter jejuniol| t3k FAL &n| 7 @

@t 3 (Methyl-n—nonyl-ketone &) 53}9] carthamin 4+ 5o 23% ALEH7MA7F A-&AH
C jejuni ¥ AFo| wAE= JFS A8k ko], 258 AP C jejuniE 2.3x10°
CFU/ml FFo.2 A7 A& § vz 9y ARE AdTrodes ARHMAE Asd
1%= wdaA =943
ol A= e

7z

e
T Ao,

(Methyl-n-nonyl-ketone &)@ &3}9| carthamin 4% &°| T AARHIMAE Fo3 ToAA &= Az
o] Aol we} C jejuni vrol A9l TEAHZA| &UTHFigs 5-6).
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Fig 5. Scanning electron micrograph of jejunum on pre and post infection with C. jejuni in
the control group. scanning electron micrograph of jejunum at 1 days pre-infection (1). There
were observed in villus epithelia at 7 days post infection (2), and many bacteria of the control

chickens were observed at 14, 20 days post infection (3, and 4)

Fig 6. Scanning electron micrograph of jejunum on pre and post infection with C. jejuni on
Korean native chickens treated with dietary supplementation group. Scanning electron
micrograph of jejunum at 1 days pre-infection (1), and also there were observed in villus
epithelia many bacteria at 7 days post infection (2) but not observed many bacteria at 14, 20

days post infection (3, and 4)
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=

) =, Az 2 F35} 59 oFaAEol

kel

el APRATEATE SA 9 Akl v A= 9

SHIALE A A7 SA 9] Abekel w A= GTE 2AMEY] 918kl SWALEATIAIE AR
1%2 wAs A EF & T 2LA A FUARHIE FoJd o] gzt nste] #H
AT F7H1.69kg—1.72kg), 4 &2 F7H91%—95%), A& FA(9%—5%), ALR LT
&9 A2(1.84->1.72)% e HTable. ).

Table 8. Effect of dietary supplementation on growth perforance of oriental herbal in
broiler chicks.

Dietary
) Control
Contents supplementation Results Etc.
groups
group
Bt Az 1.72kg .6%g 0.03kg
5 4 & 95% 919% 49% +496
H A & 5% 99 =496 =496
Alg 2% 1.72% 1.8496 -0.12%

FE 5 AR ARe #dste] Ratel & AR F 3 A7IE H2d A Aeae] o
ZarHTE 155 wE oz yeow & A3 AR wE AFgs BT Ao v
F 8FA 2007 F 125760207k oln] & Apshe] Hfledt wETe 207 T 3F(U5%)7F &
3 adE Wy
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Fig.7. Radiographs at 8 weeks post operation. Rats were received bone defect (15% in size)
surgery and they are divided into 2 groups, and then maintained either C-OP group by
feeding normal diet for 15 weeks or S-OP group by providing safflower seed diet (3096 of
safflower seed was mixed with normal diet) for 15 weeks. A~D: Bone union was not
completed in the radiographs of C-OP group.
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& A3 oz ATl BF ol

Z=2)
%
A1 Apol= Holx| 8k b =2 d@E 239 (Fig. 8).

13
12 \\

< ,n———l\
1 1 ./)\./ *\,/’0 —— Control female

10 Safflower male

—e— Control male

Safflower female
9

Concentration of Ca (ug/ml)

3 6 9 12 15

Weeks (post feeding)

Fig 8. The comparison of Ca in serum between different groups feed either normal or

safflower seed diet. In the concentration of Ca, the safflower seed groups were

demonstrated low compared to control group.
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Fig 10. Axdezt sl oA odx FE=9 AREH

(16) FEA A} f o Fede 904 S48

1) okslFe] Hel 9 AYP 24}

Table9.FeaturesofSalmonellaisolates

Strain Isolated o Sample
Serotype O-serogroup Origin

No. years from
ST1 S. typhimurium B 2005 Pig Lymph node
ST2 S. typhimurium B 2004 Pig Lymph node
ST3 S. typhimurium B 2005 Pig Lymph node
ST4 S. typhimurium B 2005 Pig Lymph node
ST5 S. typhimurium B 2006 Pig Lymph node
ST6 S. typhimurium B 2007 Pig Stool
SE1 S. enteritidis D1 2006 Pig Lymph node
SE2 S. enteritidis D1 2005 Pig Lymph node
SE3 S. enteritidis D1 2004 Pig Lymph node
SE4 S. enteritidis D1 2003 Pig Lymph node
SE5S S. enteritidis D1 2004 Pig Lymph node
SE6 S. enteritidis D1 2005 Pig Lymph node
SB1 S. bredeney B 2006 Pig Lymph node
SB2 S. bredeney B 2001 Pig Lymph node
SB3 S. bredeney B 2001 Pig Lymph node
SB4 S. bredeney B 2005 Pig Lymph node
SB5 S. bredeney B 2004 Pig Lymph node
SB6 S. bredeney B 2001 Pig Lymph node
SM1 S. Montevideo C1 2003 Pig Lymph node
SM2 S. Montevideo C1 2001 Pig Lymph node
SM3 S. Montevideo C1 2007 Pig Lymph node
SM4 S. Montevideo C1 2006 Pig Lymph node
SM5 S. Montevideo C1 2001 Pig Lymph node
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SM6 S. Montevideo C1 2006 Pig Lymph node
SS1 S. schwarzengrund B 2001 Pig Lymph node
SS2 S. schwarzengrund B 2006 Pig Lymph node
SS3 S. schwarzengrund B 2005 Pig Lymph node
SS4 S. schwarzengrund B 2005 Pig Lymph node
SS5 S. schwarzengrund B 2006 Pig Lymph node
SS6 S. schwarzengrund B 2007 Pig Lymph node

(17) &2 okefFe] WA 24
welg ofelFe] tRA dFE olg BAAXE el TAsE HUbsk HWdAdE =

Fig. 11. Intracellular replication of salmonella isolates and reference strain within
macrophages. Macrophages were infected with representative class 1(A) and class I (B).
At different times of incubation, the cells were lysed, and the numbers of viable
intracellular bacteria were determined. Datum points and error bhars represent the mean

CFU of triplicate samples from a typical experiment (performed at least three times) and
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their standard deviations.
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Fig. 12. Modification of surface proteins of salmonella strains. Surface proteins of 10
representative salmonella isolates and reference strain were labeled with Sulfo-NHS-Biotin
and then detected by immunoblotting with horseradish peroxidase-conjugated streptavidin.
The position of molecular mass markers (in kilodaltons) is shown on the left. Lane 1 to
11; reference strain, S. typhimurium 2, S. typhimurium 3, S. enteritidis 3, S. enteritisis 4,
S. bredeney 1, S. bredeney 2, S. montevideo 3, S. montevideo 5, S. swarzenground 2, S.

swarzenground 6.

(19) o=z vt

T=g ARHV AASAE FAAY ALS AR A8 s=elA o] FAAA ARGl Fad
U B2 Bavk il 28y A58 AL Abgoz ] @ dded=s v =34
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A1 ADEA FEAL, FRAA IS FFZA) ol @
BAs §AZA AA U 24 B U AgD olseta AR

A =4 =4 gk AMGE olstehg HAE s 9%
2.0 7R
b AP S T olststE HAA R ehAA HUt
OAgE= ;A 72 F QAL s 245, A L A7 245052 1%)
Ol AR
-
Control sl t':onnuculurt :

Trentment

i i i g EEHRE
1 aey 21wesks 180 deyw

U, AR A 9 oA =AM (0521% WA 2A)
k2 A 0.5H 1% 9]l of] A

[e)
(FFIFAAE, Az FHAE T FEE

(" 20%), T3 " 20%), AWE("30%), vlo|]eWHAHAEA IgY 5 (7 30%)
-—> &%%7} & 24 ¥&S& 2A4s 9 ugd
AtE BIHAEE (0.5%,1%H I NAA )
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(2) v A HgdFEAdgY)e] Aikde

O Adle &A= G Ed 3k Aolvh 5 ofv] gl ofn] whaoixl A7} v

For olsso]l HA AL o]Zlo] F-3kH o v HotelE oy 7 B
lolt}, o9} Zo] ZFolA Aoz ¥

= Aol 7
< W (placenta)s E3ko] ofv|o WAHSE HEs}
O

SF, e sl Hol AR, vreld s, wuA)e YEAL 1 ole]
QA7 sel AdNA FART, E 2F B Fol A FARA F B A= A
& WAt
O Aol A= FHHIA o wrEol 2 A7t

= L2 Betel Wo g RE HIEE
ZirellA Aoz FAE olFATE VF 2 EfEEA AV
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A AR ATIA L] AW G o] v = GEE A 8171917 Proteomics 7]

7] €]
S 12417 on) vt $ 100E 50mee] LB brothell HE3l3, 37ColA 220rpmo.=
Sob g ksl vk, Aol wjFAS 4Tl 6000rpm 152 FoF 94 HA A7)
AE 373 E 40 mM tris-HCl buffer(pH 7.2)2 50 ml 5-9JA17) t}3 4Tl A 6000rpm .=
1083 33 AHg & FF% 1.0A=610nm)F+=2o.2 34t 49 Adele 7247k 8 ml
[e) %‘__ e

2 gEsta, v 94 HAAA oA A719%) ARE g,

(2) olA H714
oz}l H7|dF < O’ Farrell®] #¥#& =830
500 109] lysis buffer(9M urea, 42%CHAPS, 40 mM Tris—-HCDE #H7}sle] 9 &
SAIZL o 13,000xgol Al 1A13E 94l 8 AlA AEds Fadtal, 3ad e
HE F83te ddg st

>z
O

KeN
=

s M
.
z
o
"
e

(3) First-dimension Isoelectric focusing(IEF)

IPGphor system= ©|-&3e] IEFE 333t} Rehydration buffer(9M urea, 4% CHAPS,
40mM Tris—-HCL, 65mM DTT, and 0.5% IPG buffer, bromophenol blue)ol A#3F A5 ¢
Hl 2l -S- TPGphore strip holder ©l 250u¢ Zd 3t 9 13cm immobilized pH Grient (IPG) strip=
2 Sz A8 AXHA EEE cover fluid oile 7Fetivh. IEF 248 AF7F IPG
strip @ 50pA7} @A REE o, 20C e &=z A 1243t rehydration £, 30Vl A
2A1ZF, 200V el Al 1A ZF, 500Vel A 1A 7 1000Vel A 1A 7 2000Vell Al 24 7F 8000V el A 104]
b FAste] HE 83760Vhr7A A A th IEF7E #vk IPG stripe 239 SDS-PAGEE

B3}

(4) Second-dimension SDS-PAGE

IEF7} &y IPG strip= 1%(w/v) DTTE #7}3 equilibration buffer(1.5 M tris-HCl, pH
88, 6 M wurea, 30% glycerol, 29 SDS, bromophenol blue)oll 1587F w+&A]7)aL ThA|
1.25%(w/v)2] iodoacetamideE # 7}3t equilibration bufferd] 1587+ wFe-Al7l v}5 IPG strip
S 125% acrylamide gel®] A@F-o| loading 1713 91 7+S phenol redE #7135 low
melting agarose gels TF3FAtE 10 mA9 710 2 agarose gel?] H24 dye’} strips &
A3 WA U7PE 20 mAE ¥ 3EA A bromophenol©] gel 3hskg-of mes w7+ AN 5o

BG) =o I

oA A7 AES wiA gelol A @A spotS AEE7] Y =2dME FAvE gele 1L

98 M (50% MeOH, 12% AcOH, 37% HCOH)So.Z 1A ol AHEld 5 50% EtOHOS.Z 20

% (S|
71 33 wrE A A3 the NasS:05; - SH.0Z 187 A A gsksdc}. gels 33 2HFE 20%
33 AlF s 1S AgNOs9 37% HCOHZE 3027F A 28te] Na:COs9b 37% HCOH=Z 24

Y

713l spot2 &<¢ldk & stop solution (50% MeOH, 129 AcOH)o.& A8 %319 v},
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(6) Enhanced chemiluminescence(ECL)-S ©]-83F Immunoblotting

ojaAtd A7 dES FF gelol Al &Y spotg AE3H7] 93l 162 F¢ MeOHel A e g
PVDF membraneol| 60VelA 702 &<k AAMAIZI £ 5% skim milkE 7}t 4TColA 7
%ot blocking 3} T}
5% skim milkell 1:2000.2 )43k S, enteritidis £°] t7} A A8 71ate] 24)3F < W& )
Akl Al HF2-A] 7] & Polyoxyethylene Sorbitan Monolaurate (Tween 20)2 0.1% H7}3F tris
buffered saline®. = A &3 = thA| 5% skim milkel] 1:2,0002. = 3]43% anti rabbit horse
radish conjugated IgGE 7}3lo] 1A|7HEr A&3sle] &A1zl & ECL kitE o] &3te] Y-S

Az

(7) BA A
=& dAE geld?} immunoblotting 23 scanning 3 & ALolmn| x| B4
Phoretix 2D program(Ver. 5.01)-& ©|&3lo] AR E T3},

[

zgel

(8) Matrix—-Assisted Laser Desorption Ionization Time of Flight Mass Spectrometry
(MALDI-TOFMS) A] & 5=H]

(9) spot excising
Proetix 2D program< %@ #4®  2-D gel& 43 T Bl e duiE

T LA, =
identifications &l ¥# spot2 I3 tips o83t 1mm 27 = 2l o)

(10) &g 4144
2l spote =

©
thiosulfate® 1:1% &3

-

[ REi= m otassium ferricyanide <} 100 mM Sodium
HHof Hof 57 F<QF ¥EEAl A destaiining 3 =T
o] &

sfo] 58 Fo 3-43) =80},

(11) In-gel Reduction and Alkylation

Dry® gelell 10 mM DTT7} /¥ 100 mM NILHCOsE “o] 3083 ¥F8-A171 & thA] 55
mM iodoacetamide”} ¥ 100 mM NHHCO:E o] AolA 3083 thA] wk-&-A 714
100mM NHHCO3E o]&3}] 3 ¥ 1 washing 3 3 acetonitriles ©]-&3lo] gels €A

2t

(12) In-gel Digestion

Dry¥ gelel 50 mM NH,HCOs% 5 mM CaClo9] digestion bufferE 2o] 91 125 ng/ 2
trypsing 15 W& o] 457 &< iceolX AAAI7IAL FF5A] @il F2 §HS ZF AA
Sk 9 20 109 trypsine] E$HE A &S digestion bufferE o] 37Tl A 164 FA S digestA

2t
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(13) Extraction of Peptides
15¢09] pure waterE o] 3027F vortex A7l 3 20409 acetonitrileS 2o] thA] 3027

vortex A7l & AbZ= Wk =7 vacuum centrifugeE ©|-&3Fo] dry A1t}

(14) On Target sample preparation (Dried-Droplet Method)

Matrix solution®. 2 40mg® HCCA(a-cyano—-4-hydroxycinnamic acid)E 50% acetonitrile¥}
0.3% TFA 1mlol] =9 A=do] A= calibrant(Bradykinin, Angiotensin)E 43¢] dry¥
sample¥ mix 3 % MALDI targetol] 2u0 targetting 3+ % dry A7 MALDI-TOFZ A] 33t
t}.

(15) Data analysis
Aoy peptide®] masst Protein Prospectore] ¢+ MS-Fit program=- ©]-83t¢] NCBInr
database®| <319 proteing w43t o]wl mass tolerance = S0ppm ©|WHZE I FH

2 47) ©]749] peptide”} matching ¥ o] % protein®h-S A ¥ 519 T,

Proteomics : 2-DE & MALDI-TOF MS

b B A Sele A% 24 A (A An A B W
(1) getzxdad ¢ 4
ARAZAL A el vAE dEe FREANAA R xS fste] ARET HA
o B& da &% # s A= 4% paraformaldehyde® AT F-arA o] &
W x2Ae gzl 2A¥Y 3RS AA 4-5 ym FAC A AHAS A ZEle] LElo]=o
F-23k3 vk Hematoxylin and Eosin (H&E) A& Faste] 72 7] 4312 W&
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(2) ¥ =429 SEM A3

HAE ARSI 2% H W A4S AFHA o Ao A o] EA4HA A
FEHA s AAE 3 0.1M PBSel 5% &<k 3 M AS the 25% Glutaladehydeel] %2
= WARHMAO)AA 484 FF AuA sk duAgdt 24 01M PBSel 5% &<t Al
g T 1% 00,00 =4S WA ANA 242 ¢t Bastdtt 245 dukAgl de3g
of we} 50%-70%-8026-90%-95%—absolute alcohol I, II, IITol ZF ©@AE = 308 &< @7
UhE, acetone I, IT & 9ol 1AM S@7FE & HMDS I, 1T &) 77 3084 92 & o7
A Azx7)e] B3t Ion sputtering coater®= &l 8lo] FAFA A& v) A (JLEOLAF, JEM600)
e}

2 71%A5 10 KVatel A F9ste] Axe vt

3.2 3

TFALEAZHAIE F o8k H %] ol 4] Proteomics 7 3t
AEHZEAZE A AW AR s el m R RS ARSI 9Ieke] s Al vl gk
Bifol wigk @A IS A 317 sk Ecoli

I oz
=
lo

o,
5
=
S
iz
et
re
-1

proteomes A Al 3T &, &t ] L
Salmonellatt (3x10'-10°/mD-& A7 Fol &5 | iz (Negative: A& HEA e
i+ Positive: AT HES dWAlE Foldt) o dHAIE S, AdToE 05 ¥ 1% AX AR
A7MAE Fo st HEZ1Y, 15, 25, 4579 850 =X n|HAeS HAFse dd HdS =
A BT F-xete] A&S s 1] vAE FA cold saline o Wol AHEE H A A
Hol EAANAT. #4847 A4S A whdste] -70TCoA ARE& AA v 74 Haskad
t} 2-D sample lysis buffere]l %27 0.1g/mlZ 718l F©] sonication Al 3 ¥, 47T,

i)

15,000rpmell Al 1A g9 A &2 gtsth. 25 90.1mlE 10% TCA(trichloroacetic acid)oll
7hake 1AIZE Eob w@eA e Ak A EE A AT S AASL 90%  cold
acetone 2.2 A A IAY. 25 FAAX A A pelletes THE 5 0.5mle lysis bufferd] =o)L
ARG H FFAS BEedaL, F5del id dME e 4E protein assay® A5}
A th.spot?] detection¥ normaliziation< nonlinearAl 2] samespot image analysis software@
A A 9 2w, MALDI-TOF peptide analysisi= mascot peptide search engineg ©]&3}o] &
A3t proteome 4 AI F 2970¢]  spoto] EASLew o5 21702 spoto]
MALDI-TOF peptide &4 23} 2= At ol& @udT Y R dghAbAA ddH
=z el COFILIN protein, Peptidylprolyl isomerase A,Proteasome (prosome) subunit,
Mitochondrial malate dehydrogenase, Glyceraldehyde-3-phosphate dehydrogenase,
Tropomyosin 3 ©] &7 Xt} upregulation ¥ $137, Transketolase, Heat shock 60kDa protein
1, Phosphoribosyl pyrophosphate synthetase 2, Actin related protein 2/3 complex subunit 2,
Elongation factor l-gamma, Dihydrolipoamide dehydrogenase precursor, F-actin capping

protein subunit beta 2, Phosphoglycerate mutase 12 downregulation % 1t}
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(A) 3 pH 10 B3 pH 10

175Kda

175Kda

80 a0
58

46

30

25

17 T 20

Fig. 1. 2-D pattern of control group(postive: challenged bacterial) (A) and feed
additive-treated group for 8weeks (B) porcine spleen sample. Sample were resolved by 2-D
on nonlinear pH 3-10 IPG strips followed by separation on a 12% SDS-PAGE gel in the
second dimension. Proteins were visualized by silver nitrate stain.
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Table 1. Identification of protein on 2-D pattern of control group(postive: challenged bacterial) (A)

and feed additive-treated group for 8weeks(B)

Spots protein Arcezzion #(3] Mominal mazs{h] Matched peptide Szquence
Coverags
%)
¥ COFILN protsin 51552135 18752 ] 43
2T Hemoglobin subunit beta I41ETE 16212 9 T
26 peptiddpraly  icomeraze A 47533764 18086 7 0]
19 proteasome (prosome. macropainl subunit 109073357 22618 b:] 40
S Glutamate carbouypeptidaze-|i protein 1 73845377 53005 3 =
3 Tranzkstalsss E8473 17 36
z heat chock €0kDa protein 1 E1040 14 a5
11 mitochondrial malate dehydrogenase ESL741E1 Z9316 7 e
4 pyruvate kinase 3 izoform 2 SE411 1z 31
12 phosphoribosy pyrophosphate synthetazs 31730 8 3z
2
14 actin related protsin 2/3 complex subunit 47812 L] 27
Z
10 |yceraldehyde-3-phosphate dehydrogens 5052383 20110 7 41
13 actin relsted protsin Z/3 complex subunit 154043813 47817 9 7
z
o Elomgation factor 1-gamma ELO77740 4935 15 47
T T-complex protein 1 subunit alpha 154033403 £0830 13 23
& dihydrolipopamide dshydrogenass precurs 47522540 547Z1 b: ] 3
or
1% F-actin capping protein subunit bets 2 1487743£E 30820 g 7
18 Phosphoglycerate mutase 1 154041735 I308E 11 (=]
17 tropomyosin 3 80575533 25018 g 22

IMascot search primary accession number
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Spot num# &

protein name Protein spot in spleen tissue Protein spot pattem
Pasitivecontral  messtive contral 0.E% 10% P.control I control 0.5% 10%
1 2 3 4 P
21
L g | - f
COFILIN protein ’ - - I !
e = .
27 i 1 2 it 4
Hemoglobin - : ]I
subunit beta B
26. 1 2 3 4 -

e
Peptidylpralyl -
isomerase A - “'i - ‘
- e -
Proteasome (macropain) P - |
subumnit N -
8. i X ;
Glutamate carboxypep- |
tidase-like protein 1 : :
2 B3 : '-'

3. -

Transzketolaze

Fig. 2. Trend of protein expression for porcine spleen sample treated with feed additive

for 8weeks. Differentially expressed protein  spot and spot pattern analysis were perform
with samespot software.
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Spot num# &
protein name Protein spot in spleen tissue Protein spot pattemn

Positivecontral —mes=tive comtral Q5% 105

P.control M. control 0.5% 10%

2

Heat shock 60kDa
protein 1

1.

Mitochondrial malate
dehydrogenase

4.

Pyruvate kinase 3
isoform 2

12,
Phosphoribosylpyro-
phosphate synthetase 2

14.

Actinrelated
protein 2/3 complex
subunit 2

Glyceraldehyde-3- ! ’,

phosphate dehydrogenase “

il

Fig. 3. Trend of protein expression for porcine spleen sample treated with feed additive

for 8weeks. Differentially expressed protein  spot and spot pattern analysis were

performed with samespot software.

_65_



Spot num# &

protein name Protein spot in spleen tissue Protein spot pattem

Paam\a comtral nazmaLanm] : 153 F.control M. control 0.5% 10%

Elongauon factor
l-gamma
T-complex protein 1
subumit alpha
Dihy d.rohpoarmde
dehydrogenase precursor
Phosphogh cerate
mutase 1
17.
Tropomyosin 3

Fig. 4. Trend of protein expression for porcine spleen sample treated with feed additive for

8weeks. Differentially expressed protein spot and spot pattern analysis were performed

F-actin capping protein
subunit beta 2

with samespot software.
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Table 2. Protein spot normalization. Spot normalization was performed with progenesis
samespot software by dividing the volume.

spot num# normal control group | positive control group 0.5% Exp. group 1.0% Exp. group

21 1.53E+06 3.86E+06 4.07E+06 6.49E+06
27 4.93E-07 3.43E+07 4. 56E+07 3.26E+07
26 1.43E=07 2.41E+07 2.52E+07 3.50E+07
19 2.60E+06 5.47E+06 4.68E+06 5.68E+06
a 9.44E+06 6.27E+06 9.87E+06 6.68E+06

8.55E+06 4.16E+06 6.83E+06 6.44E+06
2 2.21E+07 1.3BE+07 1.90E+07 1.60E+07
11 1.44E-07 2.62E+07 2.3ME<07 2.67E+07
A 1.12E+07 7.75E+06 1.49E+07 1.07E+07
12 1.73E=07 1.35E+07 1.45E+07 0.94E-+06
14 1.78E+07 1.59E+07 1.ME+07 8.34E+06
10 5.18E+06 B.78E+06 8.55E+06 1.23E+07
13 0.47E+06 4.17E+06 6.27E+06 2.16E+06
g 1.45E+07 1.24E+07 1.10E+07 9.20E+06
7 7.76E+06 3.76E+06 6.82E+06 5.41E+06

1.43E+07 6.82E+06 0.61E+06 0.04E-+06
15 3.13E+07 2.72E+07 2.86E+07 2.06E+07
18 2.03E=07 1.81E+07 1.94E+07 1.27E+07
17 1.13E+07 1.16E+07 1.42E+07 2.22E+07

i)
N
N
2,
O
2,
0%
o
BN
>
>
ol
o
~
O

$el Aol thdt proteomes A A 33T}
of izt I 1% ALEFHIIA Fofarel A 1
A, 17, 2, 4F g & HA dHoA @A e X
AL 3R spote]  detection¥ normaliziatione- nonlinearAt®] samespot image analysis
software® A A 8}% 21, MALDI-TOF peptide analysisi= mascot peptide search engine&
o] &3te] 43Tt proteome A F237H9) spoto] WAEALH o]F TIHS spoto]
MALDI-TOF peptide 423 ¥ At o] @z 5 A9 o] W3 channel 773
of Ay ¥ Al Sarcolemmal membrane associated protein, cholesterol WA} & X ey
22l Apolipoprotein A-IV, unnamed protein product, apolipoprotein A7 &2 2&3+= o
wl z o] apolipoprotein A-I preproprotein 5 ©] Up-regulation % %129, hypothetical protein
isoform 4 ¥ Down-regulation % & 743-& WER I THFig.5-9, Table.3-4).
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1?5_kda
80
58

Fig.5. 2-DE pattern of porcine serum. Serum Sample were resolved by 2-D on nonlinear
pH 4-7 IPG strips followed by separation on a 129 SDS-PAGE gel in the second
dimension. Proteins were visualized by silver nitrate stain.
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Table 3. Identification of protein on 2-D pattern of porcine serum.

Spot# protein Accession Nominalm Match Sequence
# ass(M;) ed coverage
peptide (%)
416 Sarcolemmal 56605992 95141 13 20
membrane
assoclatedprotein
472 Apolipoprotein 160221090 20282 10 o8&
A-TV
499 unnamed protein 189054178 66151 10 23
product
640 apolipoprotein 47523850 30236 16 51
A-T preproprotein
591 beta—globin 120564455 14010 6 64
588 Chain B, 809283 16082 6 46
Structure

Determination Of
Aquomet Porcine
Hemoglobin At
2.8 Angstrom

Resolution
602 hypothetical 114568205 109474 12 19

protein isoform 4
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Table 4. Protein spot normalization. Spot normalization was performed with progenesis

samespots software by dividing the volume.

& | Arervia () | Fedid | Tags W | et Hormallied Voluet
e i T s e, o

il L ST 000 | 0, Sbisir+ (i Tiid, 67 1, i 0 Sl G55 Al BT
(50 8| = B110.000 | 2. 17 %e 004 .49 e 004 1.¥550 004 41453.087 WOFL. I
B w ] &3 0000 BIIZ.OME (kTR 900, Gid 6B S0 A, P
LU in.e 1. Vil 004 | %, s 004 1 AR 0004 1.0 %0+004 by, 931 6 OE
il wa | 305 A0+ 004 | 9.0 F B4 59150004 3012595 1.6 P Oid BrYRATD
L3 Ly 1985000 620,881 B0, 790 ot ] &40, 130 prra R
(=% 5| @ 13008004 | 1. 71005 10w 005 .41 Bar 004 1. E# L i Fddbani04
w5 w | T | @ b A 00 | ke i Dl 0% o, Ndba-Dild 8,31 % 0l B, Jd S0k
ek w3 AV0HL 000 | 1, SB0o-004 T8, 00 ANz 100 0, 101 1Fi B 004
L5 v | gl | T80 00 | T 55 b O 1. E5 B+ 04 I 3ROl i, 454 AETE
dukl] ~| L8| & A Al D04 | 9, TR+ 004 B, g+ (104 &, TR 004 1, ebee 008 557004
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Fig.6. Trend of protein expression for porcine serum treated with feed additive for &
weeks. Differentially expressed protein spot and spot pattern analysis were performed with

samespot software.
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Fig.7. Trend of protein expression for porcine serum treated with feed additive for &

weeks. Differentially expressed protein spot and spot pattern analysis were performed with
samespot software.
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Fig.8. Trend of protein expression for porcine serum treated with feed additive for &

weeks. Differentially expressed protein spot and spot pattern analysis were performed with
samespot software.
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Fig9. Trend of protein expression for porcine serum treated with feed additive for 8

weeks. Differentially expressed protein spot and spot pattern analysis were performed with

samespot software
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spots 7} TEA @AEG oW olF fodor WMEsh= dEHS HolE diAESs M)
o]  MALDI-TOEF/MS peptide +4 % &9l 399 t}.(Fig.10-11,Table. 5)

Fig. 10. Representative 2-DE pattern of 1 Week experiment group (A), 2 Weeks
experiment group (B). Porcine serum sample were resolved by 2-DE on nonlinear pH 4-7
IPG strips followed by separation on a 10% SDS-PAGE gel in the second dimension.

Proteins were visualized by silver stain.
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Fig. 11. Representative 2-DE pattern of 4 Week experiment group (A), 8 Weeks
experiment group (B). Porcine serum sample were resolved by 2-DE on nonlinear pH 4-7
IPG strips followed by separation on a 10% SDS-PAGE gel in the second dimension.

Proteins were visualized by silver stain.
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Table 5. List of proteins that significantly expressed in porcine serum
recognized by MALD-TOF/MS analysis.

Spot# Protein Accession Nominal | Matched | Sequence Species
#(a) mass(M,) peptide Coverage
(%)
4w Albumin 833798 71362 17 30 Sus scrofa
8256
4W hypothetical protein 291411522 184166 36 27 Oryctolag
9838 us
cuniculus

4W apolipoprotein A-I 164359 30312 20 59 Sus scrofa
10723
4W macrophin 1 isoform | 17426164 532418 77 18 Homo
6469 2 sapiens
4W apolipoprotein E 47523674 36634 11 36 Sus scrofa
9195 precursor
4W apolipoprotein A-IV 47523830 43268 16 50 Sus scrofa
7721 precursor

U IgY7h 238 ARANAE B 5 A9 Aol FAAAAN A W

AR A TIA 7Y A=
Salmonellat (3x10°-10°/ml)-&
Ao RE
IS R I DR =R

AFR 8Fof =X FI&
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24} skt &
=, /é@éiloﬂ% 050 2 1% Ax
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AT Fo g5 AAEE = A FRs
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6‘]_11] 10] 11
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22X 87198k Ecoli 2
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ESOEEDIES
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Fig.11. Scanning electron micrographs showing Salmonella and E.coli on the intestinal

mucosa. A: pretreated group, B: 2 day after infection of Salmonella and E.coli, C: 1 week

after infection of Salmonella and E.coli plus 0.5% dietary supplementation, D: 1 week after

infection
infection
infection
infection
infection

of Salmonella and E.coli plus
of Salmonella and E.coli plus
of Salmonella and E.coli plus
of Salmonella and E.coli plus
of Salmonella and E.coli 1%

1% dietary supplementation, E: 4 week after
0.5% dietary supplementation,, F: 4 week after
1% dietary supplementation. G: 8 week after
0.5% dietary supplementation. H: 8 week after
dietary supplementation.
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Fig.12. Scanning electron micrographs showing intestinal mucosa infected with Salmonella and
E.coli A: pretreated group, B: 2 day after infection of,Salmonella and E.coli C: 1 week after
infection of Salmonella and E.coli plus 0.5% dietary supplementation, D: 4 week after infection
of Salmonella and E.coli plus 0.5% dietary supplementation.
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oho kg % IgY7b FRE ARV AAES w8 Ase g, A5
HAE g

FgA % TgYb FHAARAAAE A9 AR 05%, 1% T3] o KF6NLL
AF ESUW AW, 2IE R ABLTE PAE TS 2AG A3k ARAAE T
FH(0.5%, 196)0] thirol Wahe] A o] 7hA(6.52+0.59—4.91%0.32:3.88+0.24) cholesterol 9]
7H2:(60.31£0.36—56.22£0.4T:55.25£030) AR S T-&(2.98-2.432.38)9] A, AE976—

100.34:100.02)¢] 57H& HEFH Y (Table 5).

Table 6. Effect of dietary supplementation of feed additive on crude fat, crude ash,

crude protein, cholesterol and feed gain in pig (%)

Feed .
Cholesterol Crude Crude weight
Treatments| Crude fat(%) . . |gain
(mg/fatg) | protein(%) | ashes(%) |conversion _
(g/g) (Inital—
Final)
7.40—
Control 6.52+0.59 60.31+0.36 [21.74%£0.75| 3.86%x1.09 |2.98+0.12| 105.68
(97.61)
6.85—
Treatment
(0.5%) 4.91+0.32 56.22+0.47 | 20.86%£0.34 | 3.85*1.17 |2.43+£0.08| 107.19
o (100.341)
8.20—
Treatment
(1%) 3.88+0.24 55.2520.30 | 20.86%0.25| 3.80+1.10 |2.38£0.07| 108.22
0 (100.021)
x Control(1%): AFEA7IAIE H7tslA] && il,
*  Treatment(0.5%): AR HA7FAZE 0.5% A7}k,
* Treatment(1%): AFRAZIAE 1% H7 sk &
* Body weight :Final(180¢¥ #|%) -Inital(o]F3% #5)
% oFE AR 2 Igysl FHA ARATAZ AR E )] Aol v A= F
LA el W IgY7h B ARAIA AAGES) ) Aol MAE AL £AE
71 Y3t AR RHIIAE ALRC o5, 0.5%, 1% A @A ST T Fo 6/EH =5
Wl Akl v X = deks AR Ay AARH A5, 1%)E Sk o] thEarel W] 3o

Palmitic acid(C16:0) %Stearic acid(C18:0) # 4
Linoleic acid (C18:2), Dihomo-y-linolenic acid(C20:3) %
vzl w3k

el ghaBESA LY S, &

, Oleic acid(C18:1), Palmitoleic acid(C16:1),
Arachidonic acid (C20:4)9] <72
kg 9 IgYr} ¥ 3 7 (0.5% % 1%)°] XA

LHEHH AtHTable 6).

Fd AEEAE
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Table 7. Effect of dietary supplementation of feed additive on

fatty acids in pig

Treatments
Fatty acids
Control Treatment(0.5%) Treatment(1%)
C14:0
o . 13.90+0.10 13.87%+0.11 13.09£0.01
Myristic acid
Cl16:0
. . 25.10%£0.68 22.11+0.69 21.06£0.12
Palmitic acid
Cl6:1
Palmitoleic 4.11+0.26 4.23%£0.53 4.78+0.12
acid
C18:0
. . 16.34+0.09 12.05%+0.20 10.10£0.04
Stearic acid
C18:1
. . 41.40%£0.02 49.30%0.68 50.11+0.59
Oleic acid
C18:2
. . . 14.65+0.09 18.65+0.10 18.60£0.10
Linoleic acid
C20:3
Dihomo—y-linol 1.02+0.01 1.73£0.07 1.76+0.20
enic acid
C20:4
Arachidonic 1.46£0.03 2.59%+0.03 2.61£0.21
acid
Monounsatu
ration fatty 45.51£0.28 53.53%x1.21 54.89+0.71
acid
Polyunsatur
ation fatty 17.13£0.13 22.97%£0.20 22.97+£0.51
acid
* Control: AFEH7IAE H7FeHA] &L
Treatment(0.5%): AR A 7FAE 05% A 713k
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IgY7F 9 APERHZEAZE A (=5)9 obv| =4t 24 o A= 23
IgY7}F S AtE A7 A7 A (=) 8] ofm] mAikz/d o
25} }E HITAE ol & ALRE A 0.5%, 1% %A d43A &3
%% W oopr =ik Ao WA= IS AR v AR 7EAI0.5, 1/)
Zol M]3} asparatic acid, histidine, methioine®] <713} tH Table 7).

[+

ﬂ"

op

x

b o
YE %

HAE Qe w4

Table 8. Effect of dietary supplementation of feed additive on amino acid in pigs

unit: mg/100g

Amino acids Control Treatment(0.5%) Treatment(1%)
Phe 538.3+11.39 501.2+31.09 500.7£21.59
Gly 353.1+£12.13 874.2+51.70 987.1+£11.32°
Glu 1563.2+46.37 1673.2+23.23 1783.2+29.11
Ser 712.4+11.34 723.4£13.22 767.3£14.12
Met 508.1+2.24 523.3+£11.38" 584.1+19.23"
Thr 403.2+4.20 442.1£16.17 459.2+10.32
Lys 801.3%£59.27 904.3+13.25 923.7£09.10
Ala 354.1+22.32 383.5+10.14 386.5+11.09
Isoleu 576.0£15.54 701.2+£11.65 720.3+10.23"
Tyr 298.3£5.27 243.3+£12.17 211.2+20.08
Val 801.2+09.20 877.9£11.35 998.3+19.18
His 203.6%+1.32 397.4+10.23" 397.1+09.27"
Arg 654.2+23.25 669.3+38.01 656.3+28.14
Pro 673.1+£35.41 753.1£23.24 778.1+48.16
Leu 879.2+2.54" 1016.3+£10.34™ 1205.4+10.13™
ASP 798.4+10.34 990.3+12.09 995.1+09.21
wx P<0.01, *P<0.05.

Control: AFEH7IAE H7FekA] &8+, Treatment(0.5%): AR FH7IAIE 05% #7135k

i, Treatment(1%): AR 7T AIE 1% A 713 o
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AL kA 8 IgY7h SHE ARBAAIL AR A v AE oy Bt

A+ IgY7F hrdl AMEREZEAZE sl A AW b o)
oAl Al lecE AFH 3 4ToA 3000rpmo.= 1583F YAE S dH& -80°
Bt HA] AESHEA 7] (RA-XT7, Techmmicon, USA)Z  AslstEAds #3335},
Alkaline phosphate, SGOT, SGPT, Amylase, glucose, bilirubin, LD, CPK%°| A&d®H$ W
o AtH(Table 9).

offf o2 19
fz 2 op
/)

Table 9. Effect of dietary supplementation of feed additive on safety test in pig

Dietary Dietary
. . Reference
Parameter Control group |supplementation| supplementatio N
ormal range
group(0.5%) n group(1%)

SGPTIU/1) 11.0-38 12.0-34.0 22-37 10.0-45
SGPTIU/1) 29-61 32-55 11.0-52.0 30-61
Glucose(mg/dl) 66-110 64-120 75-110 60-130
Bilirubin(mg/dl) 0.00-0.56 0.01-0.13 0.01-0.11 0.00-0.60

LDHIU/D 30-98 35-76 34-67 32-100
CPKIU/D) 88-163 81-145 84-151 85-170
Alkaline
phosphate(TU/1) 33-109 41.3-103 44.7-104 35-110
Alkaline Phosphatase B B B B
au/ 14-27 14-26 15-29 16-36
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Fig. 13 : 39¥A AmZ7IA 9 AAFAHA 47
2191 Negative control: AT (E.coli, salmonella)? &
Z192: Positive control: Al (E.coli, salmonella)?d &3l
293 A (E.coli, salmonella) 3% H7FA 0.6%

294 A3 (E.coli, salmonella) 8% B A7A 1.0%
9856 ATHEEAT FoF)

/\]-E'

2

o
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Fig. 14 : A HETF FAF 14 A3 =AY S0 74 AR

91 Fo3A &2 Negative control group(A4a7)

20 Mt (E.coli, salmonella) 737 %13} Positive control group
M A% F8 (severe), HHo] Hzd

293 ARt (E.coli, salmonella) 731 Fo8k 5 AFEH7IA 05% 47 Foigh A
W, A% 249 (mild)

94 Algt(E.coli, salmonella) 731 Fo8k 5 AFEH7EA 1.0% 47 Foig A

Dbl F-Fol o AA A

il

By

il

By

Fig. 150 Ayt o3 1Yol Aagk =29 9 FHAx
291 AlRt(E.coli, salmonella) 73T %13+ Positive control group
A1 e AALE HS
920 M E.coli, salmonella) 747 T3 7 Z&aA] 05% A7 Fog A
AL Tl ofzE &
93 M E.coli, salmonella) 74+ T3 7 Z&aA 1.0% 45 Fog A

A Fdol 9g
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Fig. 16: A#5elF 1579 A3a dA9) B4 54 A2

291 AlRt(E.coli, salmonella) 73T %13+ Positive control group

:Glasser’s Disease #9502 FE7 2=E A, &4 25924, B34
92 AlRt(E.coli, salmonella) 737 Fo8k & ZF&2A 05% 4+ Fod A3

oFe) B4 edema, & M thin ,°F7FS] edemat-E A,
2] IS - Ry

293 M E.coli, salmonella) 747 Fo18 ¥ Z&aA] 1.0% A7 T8 4
A R 2842 edemad A (mild), 2% AAS

Fig. 17: Alxt 5o 25 Y0l Aag A S0 -3 AR
291 AlRt(E.coli, salmonella) 737 Fo18k Positive control group
DAY ARy, R FESY B, e s =49
2920 A E.coli, salmonella) 77 T3 # AFEH7FAl 05% 47 Fofsh
edema”’} 47 A U+

>
mal

By

293 AlRt(E.coli, salmonella) 731 Fo13 5 AFEH7EA 1.0% 47 Fo35 A
A
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Fig. 18: A+t 5% 4A5FY A3 = A9 N7 53 AR
291 AlRt(E.coli, salmonella) 73T %13+ Positive control group
R FEAA,
920 M E.coli, salmonella) 747 T3 7 Z&aA] 05% A7 Fog A

D AANAA B

il
M

93 M E.coli, salmonella) 74+ T3 7 Z&aA 1.0% 45 Fog A

LA 1

il
M

Fig. 19: Al o] FoF 85U A#Rs A X9 B340 731 Az
291 AlRt(E.coli, salmonella) 737 Fo18k Positive control group
DAL A e AR AES HXE Ao IEE A7 W1
2920 A E.coli, salmonella) 77 T3 # AFEH7FAl 05% 47 Fofsh
AR
2193 ATt (E.coli, salmonella) 7471 5
b

AT FRadel o 34

>
mal
M

S # AFRAZIA 1.0% AT Folgk A
sl

il
M

o
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Loz (2F) 2.2 (4F) 3. :
SATT((AMEAHTIA 59 45) 6. 4T (AR TIAl Fof

4, A&

ZFAEATIAZE A= AW A @ Aol ml X = G ARSI fIske] A v el g
proteome-s AA| A TE =, &t &l s Gl B3-S AL 317] 93] Ecoli ¥
Salmonellait (3x10-10°/mD& 47 Fol &35 |tz (Negative: Alit& 2844
2o Positive: Mot ES GWALE Hof) o & dWAIRE, A e 05 9 1% Alx
AIEATIAE J9 SHFETSE 1Y, 17, 27, 47% I R ) =i AT B L
s AL ST AEE DAERNSH o]F 21772 spoto]
MALDI-TOF peptide 443 &5k ol @WMAF tAtAAA Al #dH =
il Z 9] COFILIN protein, Peptidylprolyl isomerase A,Proteasome (prosome) subunit,

—
N
2

Mitochondrial malate dehydrogenase, Glyceraldehyde-3-phosphate dehydrogenase,
Tropomyosin 3 ©] W& H U up regulation ¥ 3L, Transketolase, Heat shock 60kDa
protein 1, Phosphoribosyl pyrophosphate synthetase 2, Actin related protein 2/3 complex
subunit 2, Elongation factor 1-gamma, Dihydrolipoamide dehydrogenase precursor, F-actin
capping protein subunit beta 2, Phosphoglycerate mutase 1< down regulation % SItHE
s Aol A= A Ao ik AR HIEA Y dEE AMS] 918 Al g
proteomes AA| AT =, St Eypo] ik G Wby g 2 AFSHY] ko] i 9 1%
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ALEATHA Foldol A 1Y, 17, 27, 47 % 85 HE AH3 ] A g & =HH
oA g ube S 7\/\} BT}, spot?) detection¥ normaliziation< nonlinearA}2]
samespot image analysis software®= A 3} 2, MALDI-TOF peptide analysisi= mascot
peptide search engine-& ©]-&3te] 43} t}. proteome +4 23 23712 spoto]
Ao o5 7719 spote] MALDI-TOF peptide ¥4 23 &elx gt} o)lE vz =
A2 o] W3 channel 7+ #HE @Al Sarcolemmal membrane associated
protein, cholesterol thAF @& X ekwl A 9l Apolipoprotein A-IV, unnamed protein product,
apolipoprotein A7 &2 &2 283 @l Al apolipoprotein A-I preproprotein & ©]
Up-regulation % %127, hypothetical protein isoform 4 = Down-regulation ¥+ 43S

LHERU AT

UAPEHTEAZE A A8H7] dddel mAe S As7ISIEe] Ecoli %
Salmonellat (3x10*-10°/mD& A7 ¥ &5 AA W= #@x FaE 2AE8 42357
Fad e WEks A gt =AY Aol A Salmonella 3 Ecole AR =
FAPAA AR (SEM) o2 d&st A, A=mAaAALti g 29 5 1delA 3 A9t
3 giel v Salmonellait L E.coli ©] #3 F o, Salmonellai® % E.coli¥}
AR HZFAN05%, 1968 24 15 &9t & FoAg HeadAe & JAegael 3
Salmonellai2 E.coli 7} AA&A FastAvt 8, Salmonelladt ¥ E.colis

A B A IFA(0.5%, 1%)5 45 5ot Eroﬂ 5t ol A= Salmonellatt® E.coli?} & A 317
Aot ATE oleldt BytE 8F S 1% Tl AARHIMAE 4 Fold welA®

J.uO

Mo

3

2T 9k Aol & YEYSIT

thofEAtY R IgY7F R AAEZMAE A Y AFEe 05%, 1% E3ste] 67193
woE =5 A, 23 E L AELTE vAE S A 2 ARHIAE
FEo] 87 (0.5%, 19%)0] thxato v)dte] A ue] 7+ cholesterol®] 74 AFE Q789 74,
Az T7He e ST

2 S8R L TgY7h FRAABHIATL AAER) obrlwmatzgo] WAL TS
2487 A5k ARAAAE AR 05%, 1997 FAA EHT F 73
O obelmat 24Ol WA= G 2AG H AR5, 19908 T o] v

1] 3le] asparatic acid, histidine, methioine°] < 7}3}%)t}.

v oAk F IgY 7 SE AR ZEAIVE H A (=5) 9 X]”J*}fﬁ*é of HlA= IFE
ZA e 13t AR AHIIAIE AFRC 0.5%, 1% Al A A &3k &

W APkl WX = Qe AR A3 ARAHZEAN05, 19605 Fo 3 o]
Palmitic acid®] # 4, Palmitoleic acid®] %7}, Stearic acid 724>, Oleic acid

acid<-7}, Dihomo-y-linolenic acid, Arachidonic acid®] <7}3}3t}.

of

<7}, Linoleic

ahofg A 9 IgY7F @ AR AV X Alvel b el SR ST

_89_



A28 AAEA FEAY, HEAA B BFFAYG vl
WY fARAY FTEA L 29 Ao/ 73

L 754 ddaA] o8, thEaA o9& G A e} nfo]lo WA A fAEZ 3
B 2 AW Ao d HekalA g
2. A8
7V A A2 AW (TS E ocoli, AEAE 795 Salmonells spp.)ell tat 3t A @
(1) &=, Az F3} IgYrt 239 AbsAl 9] ﬂxliﬂﬂémé(ﬂ%ﬁ%- E. coli, 2w
A9A%; Salmonells spp.)ol W3k &k A g
(2) A7tsredd & A E
(3) ASAAZE
U A &7 AE (NS E coli, 2EAE Z Salmonells spp.) 8 F#E 2 A4 Ag
() AgdE 9 T X237 AH (ATt S: E coli, 25 e 795, Salmonells spp.)
A 2 2 5A: AgaE HE AETY A U gt *Xﬂoﬂ £ 7te7] 9
&

3lo] A& =S VTP brucella-FBP brotholl =+3la Campy-BAP agaro] A %] 23}
71 AR (NS E ocoli, AEAT AT Salmonells spp) YA E 23 & Ewing9)
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(2) AALA AEHTAE S AP VAR E HUERE dxae] tgk a4 AW
IAE 9 HAES AN A AIF AdV)zrel AA ART 2 tixatol A 43| A4
2 HALE o] WA 5 (Table 2)

Table 2. A A AFEH ] wE ==X £317] dw 2 #HA S 3

A g 9 ARdet AEREFS/ADES)
vol 194 15 27 4= 8 6704
43b7] Av 0/24 0/20 0/16 0/12 0/8 0/4
H AR 0/24 0/20 0/16 0/12 0/8 0/4
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EHZA =4

gvh ATA o2 YA ErR AMEH oA HEo 23S S

& 7H ofxE FHeteT 7P B W S shdolth delAe] dFl Hd 2(Opuntia
humifusa Raf)E X33 M EFZ=E0] ks Wl xd AFdHs dday) 22 g2 As
st4 7]%5g M AL vk e FAEC] vk Jdx(Opuntia humifusa Raf)= Bl7F A&
vetel WA Fxsted, 53] A A g T Al dy Fxsh ool wE Hd
Z(Opuntia humifusa Raf)x= 2.@7)7F AujEo] ko HwdZ(Opuntia humifusa Raf)d] |
FE &2 BALB/cvH$-20A 2, 4-dinitrochlorobenzene (DNCB)ell ]3] @Azl <& xAd A
A4 AFREE AAAAT Hazk Qv ollgl Hnmd FEAA (0

= ki

megacantha)®l 9 FE=S FoA AT A ofysEh AT d ANE YERWITHEE

W% gt olde e §wlE AMEIAW ] AFdA BRI ], Hwdx(Opuntia

humifusa Raf)2] 9FFE(crude extract)2 48 7|53 FAS 7S YeER L Sk e
A e Adxe F7H 8 A2 Quercetind} Taxifoling &4 3% th.

A= oA, s AFTHAEY "AA L oz w]

I FHE EFoA Fash AR A

= FHAAAZAPC)ZA &ofks af FHHARIE &

Al EZ(monocyte) = A TFAAEZ (I AEZY U9 A
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a3}, Azl ~Eg e A9 NO9F ROSE
de¢S 7179, WA 2= chemokine(GM-CSF) 3
cytokine(TNF-a, TL-1B, IL-6)¢] #H]E E3] d53d4AS wAsc. dA=Z LPSe dAdF
cytokineZ2 B2 ASATES HAMEE @42 A 283 d5IAE up-regulater] 7] 7|
wf Fof] NJ2g FAFFE9 /LS 93 single compoundE #Hi= AL o F 230

A = ol AFE B3l LPSAHE S RAW264.74 Lol A Quercetine] iNOS, COX-2,
IL-6°] mRNAXF | vjdh A gaF ¥ oz} radical scavenging activityE ZatA HEbE &
B 2ZM Quercetin®] 4753 FAS7|e ofv e} Wz FFE& T
A7t 8= o] compound® F-87]Ho] NF-kB reporter gene@/Ad 3¢ A9 cAMP
responsive element(CRE)®] #A4=& &3 A3 d@yol & Aojgt AR Ho| A& 3

sttt

=

2. AE = U

7t Al oF

Ascorbate, dimethylsulfoxide (DMSO), 2, 2-Diphenyl-lpicrylhydrazyl radical (DPPH), LPS,
Griess’s reagent, and xanthine oxidasex Sigma Co (St. Louis, MO)ellA F3Fit}.

A

- 110 -



Xanthine2 Merck Co(Milwaukee, WDeoll Al 7436t 8 2E regents2 ZF 1595°%

o},
L}, Quercetin® #2)

Quercetin®] &riF%E34 AL ol HirAel] yvehglth zhwhs] AwsiAd Hdx(0.
humifusa Raf)i= 329 ol2bx|ule A 10€¥€o] 4339t} Quercetin < ion trap mass
spectrometer, Finningan LCQ Advantage MAX (San Jose, CA) <}
'"H-NMR(CD;0D,300MHz), =12] 3"C-NMR(CD3;0D,75MHz & A}&3 ESI-LC-MS/MSel 2] &
TEAOE TR

vh Al 32 vl 9

RAW264.7A £+ 100U/mle] Ay d 3} 100g/mle] streptomycin, L8] 3L 10%<] FBSE A7}
3t DMEMO A A3t AEXE $55 FA A2 air incubatortell Al 37°C, 5% C0O29] 2+
7ol A vl sttt

v} DPPH Radical Scavenging Activity

DPPH assayt €43& AlTsts FaY9HELS dAHE SASY. 2822 free radical
scavenging activity?] Z¥=A gabz 315 H7Esk 4= 9tk The Blios method (Blios,
GatA At AH HepAe] b Sk free

N

1958)5 °FzF WgAIzl W& AMSsl SAH3 AT 1
radicaly! DPPHT DPPHE o] F2UxE AT & A= B4 oA HH =dA 9]
diphenyl-1-picrylhydrazine &. = W& = WA 2343514 @t A ¥ A radical stock solutions i

a9

d 13| 9 Thso] A HEoA assayE AA SIS T DPPHS 4 HAIESQl EDAE
EDA= 100(Ao0- Ad/AvZE AYHH AceE M9 FHEE YelUY, A #7138 MZ5ECY
4T S eI

vl Xanthine oxidase 3}4 = #4
71A Z A1 9] XanthineS 7}A 3L xanthine oxidase®] &4 EZE Noro et al (1983)¢] HH &
W 3le] EFAZS o)l faA =AEA. LoF3AH, Xanthine¥ xanthine oxidaseZE A

SIS )
lo a2

compoundt} vehicle®} -l ¢tolA] & M=t} TFE9o zfo]i= 295nmoll A 3E-7F =4 F)
B BAEAHE referenceE 7FA AL AFESE T AAAA (%)= ofdiel 2 A oE AFESA
t}:(the activity of control - the activity of the test mixture) / (the activity of control) x

100. xanthine oxidase® #HE+s %3 0.1mM9 phosphate®] H (pH7.4)°l A 2500U/mle] 21t}

A} Nitric oxide assay

Nitric oxide?] <FA3ZF 2Fs A A E<Q1 Nitritei= nitric oxide?] A& indicator=A] 3 7}% o] A
o} 7hdks] A sk, RAW 26474 £(1x10°cells/mDE 2441 7H59F A 8l SF(preincubation) A]
71 Zofl 30%7F Querceting A #3Fa LPS(0.lug/mDE 24417 A=A AT Zg]an o 39
Azl 100ulE F 29 Griess reagent (B0ull 2% sulfanilamidein 5%phosphoricacidand 50ul
0.1%6 N-1-napthylethylenediaminedihydrochlorideinwater) 2} 43 $1t}h. A Lo A] 1087+ 8] okA 71
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S FHEE H40nmelA FHASET. ASHY nitrited) FX+ sodium nitrite® 1] g

standard curveE o] &3 2F=3A T}

o}. Cell viability assay

AEel HER W3 Quercetin® &3}E MTT assayE o] &3] Hristdvh, L okstAd
RAW 264.741 23 96well-plate 7} well®d 1x10°71 2 #4813, 37°ColA] 24X 2F H) Fa} oo,
AEE Jejs 59 Quercetint2 = 887 LPS(0.1ug/mD) 3} A = g)stqdt}. 37ColA 24
AlZF F7F2 At 3 3-(4,5-dimethylthiazol-2-y1)-2,5-dipheny! tetrazolium bromide (MTT)
S50ulE ZH7+e] wellel H7bstal AXZEsQE viFstdt. Aol we] <19l formazanel] i gk

FFEE 450nmell A =7 3F T

A}, Extraction of total RNA
Total RNAT manufacturer's protocole] w2} Easy Blue kit (iINtRON Biotechnology Co.,
Korea)& AM&3lo] =390 &% total RNATE AFE37|A7MA] -70Cel| W A3

2} Semiquantitative RT-PCR amplification

Semiquantitative RT reactions= RT premixE AF£3to] A A3 tHBioneer Co., Korea). &
°F3lH, total RNAs (2 Og)= oligo-dTis& H7Fel 70CoAl 583 wjks 9 323t iceol Al
coolingA1 71t} 2¥)al W & RT premixel @il 425TCol|A 90& 7 wjekA 71tk 95T A 5&
7Fe] A ¥ E  reverse transcriptase® EHEZAIFAIA  HFES  ERAZIU PCRYF&-&
Glyceraldehyde-3-phophatehydrogenase(GAPDH, sense, 5~-CAC TCA CGG CAA ATT CAA
CGG C-3’; antisense, 5-CCT TGG CAG CAC CAG TGG ATG CAG G-3), iNOS (sense,
5- CCC TTC CGA AGT TTC TGG CAG CAG C-3’; antisense, 5- GGC TGT CAG AGC
CTC GTG GCT TTG G-3), TNF-2 (sense, 5~ TTG ACC TCA GCG CTG AGT TG
-3’; antisense, 5- CCT GTA GCC CAC GTC GTA GC-3), IL-6 (sense, 5- GTA CTC
CAG AAG ACC AGA GG-3’; antisense, 5~ TGC TGG TGA CAA CCA CGG CC-3)¢ &
A3l sense-, antisense primerE 714 32ZPCR premix(BioneerCo. Korea)S AF&3] 2 A 313t}
B2 94Tl A 587F denaturation time®] Z713}olAl 45%7F 95T 9] cycleol| whz} 2 3ya}Sd
th 55760Cell Al 45% % ¢ annealing times 7FH o™, 72Cel A 45%3%t elongation times 7}
At} Final extensiond R E cycleo] &y o 72ToA 1087 Ak PCR products &=
BioRad Co.9] A7)9%57|E AFg3le] 19 agaroseol A A Avk Azl B rE Eagle
eves image analysis software (Stratagene Co., La Jolla)E& AM&3] 2F&E3F%t). iNOS,
TNF-%5, COX-2, IL-6 bands®] density:= #< RNAAZ2] GAPDH bands® density 2} H] il
3 gdldg o= e SIYE. Housekeeping gene?l GAPDIH= RNAAFO] 9] standard= 4] AF&5
ATk

7}. Transient transfection and luciferase assay

RAW 264.7M ¥+ manufacturer®] AF-&4 ™A we} TK Renilla-Luc (BD Biosciences, San
Jose, CA, USA) ¥4l o}y g} NF-kB-Luc, AP-1, CRE-Luc reporter plasmidsE WELGENE
reagent (WELFECT-TM, WELGENE Inc., Korea)Z A}&3] transfectiontA] Al A ¥E3= 10%
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FBSE ¥33d DMEMS Helgl7] Aol transfection solutionol| A 3A1ZF 8 kA ),
Transfection*] 2} 3= 48A]7Fo  Quercetin®. 2 AXE 3087+ AAHsdr 2 59
LPS(lug/mD&  AH@stdrh LPSHZ 4AzE Fo] Alxes &3usla & =(lysate)
microcentrifuse® AF&3] 4T, 12,000rpmol Al 1087 ARt A8 3ol 10ulel

luciferase”] @ 10ulZ 7}8lar A2 ¢l luciferase FA % GloMax (Promega, Madison, WI)

E Ag3 439 th Reporterf A4 4 == TK Renilla luciferase @34 =5 502 319
B @Y AdS T3 AALA ofgAd e A 43 A A A e E Y

O g ofFAE 485 thate] Igy & &+, A¥x, ¥ §°

wodh AT 245 (4 A 671 group)et R AFRE Hold dix
T

—_

M
NI
I~
-
=
0 o
*
[@))
=

7F AAdsA AEHMAE Fs] 19 d, #
X (9

bz o] &
87 W61 ¥ ARETY A Aol 7 weld

g AAnA ofEAAe] HA 27| AW A FAA yEbs AW Alol7d s

O HLA gy g drde) qtoll e Igy Sof &9 A
@ A At ) ARde) gto] e IgYe] FYAE F-3 Al A= dF 24

3}. Statistical analysis

AP o] gt Alole] AolE FATTA R FoAAUA WERY] A+ post
hoc Dunnett multipleR] 23 71E AR&3] YERHATE 0.064 L o]3le] Pt EAsHE o2
ool Adtta AARY AHEEL triplicate® AAIS A W] HFAHRE Hr+ SEMoZ o
Eb AT
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Fig. 1 23] A&9 quercetin® 3}81+%2]

(1) DPPH¢} Xanthin oxidase assaysS o] &3 disls =34

Quercetine 4tst @3 =5 Fuksl= 7FH 3 radical scavenging activityS WERI S
DPPH (2,2-diphenyl-l-picrylhydrazyl radical)®} Xanthine oxidase assay°ll*] Quercetin®]
free radical scavenging activitys= IC50%ke] Z+zF 97.5 + 5.1 nM¥} 23.5 £ 8.1 pM= #
gk kst maE JeldE. o] A= HAdx(Opuntia humifusa Rah7F 21753 %%1
scavenging activity®} ROSAAel oA, a8l A= cytokined WIXHEEL E3)A

radical-induced toxicityS FA3-S A A gt
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Fig. 2 Quercetin®] RAW 26474 XA AX=54 (A), NORA (B)1glxL
INOS  w&(CD)el WA= &3 RAW2647  AEZ(Ix10°  cel/mDE
LPS(0.1g/mDE HelstAu AgshA] &2 A= | 1&Fset AAE =3
2 wIHAY. A AEY AEEE MTT assays o]&3 =AUt B
NO AL Griess's reagents®Z Z=A3th  "P<00l vs LPS +
Quercetin(2.5M), 5: LPS + Quercetin (5M), 6: LPS + Quercetin (10M).
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Fig. 3 C,D quercetin®} LPS, =& LPS W&o vjoke] & & & RNAZF 4|5
i RT-PCR & sggon gel AHX

= A we =gd g

Bt

o
h
st

E o

Zb A fEEA Yepiy, 747be] 4]
Foxs yedth. 'P<0.01 vs LPS +

Quercetin(2.5M), 5: LPS + Quercetin (6M), 6: LPS + Quercetin (10M).
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. NO B4 3} iNOS 2l WA= Quercetin®] A &3}

Quercetin®] RAW264.79] VA& AE54d 35 H7staA RAW264.79] st 5%
Querceting A 2]§ F MTT assays AAsIAs. & AFoA AFEE 10 pMAAZA=
quercetine AMX2 AEH SAHAFHES HolX LS. LPSe| o5 dAIE AxE
33.3+£3.5uM/10° cells/ml %9 NO7} §%5%om, o] quercetino] 93] ¥ % ,]_f_ﬂjlg
2 aEAS. Eg quercetin RAW264.7 Az LPSel 98] Fi® iNOSS mRNA

O

['i

-

_4

WS s oEF o7 e A AAA AL, welA quercetin® A &I FEA O E INOS
AR HEH] AAE F3 UH7HQME}ZJ_ A=,
COX—-Z2
SAPDH ——
1 | =2 | 3 | 4 | 5 | o]
120
100 7
T
g0 [ 1
2 e T i
= i 3 .
§ 40 [ -|— J-l: _|__
B 20 [ J_ J_

Q
1 ] 3 < 5 &

Fig. 4 Quercetin®] LPS7} A #]® RAW 264.7 Al ¥4 COX-2 mRNA&] =&
Ae 9. RAW 2647 AE (Ix 10° cells/mD) = thFdt quercetir®] % =abo] W%
). quercetin(1.25, 2.5, 5, 10uM® LPS(0.lug/ml¥] =<  28]l3 LPSHE9
Hj ko] Ewt FolE= “Materials and Methods®] A& w2 RT-PCR] 2353
thogel ARE ZF A3 disteA el 428 A= A de 5HE d47 9
Ha+EFe R etk 'P<0.01 vs LPS + Quercetin(25M), 50 LPS + Quercetin
(6MD, 6: LPS + Quercetin (10M).

o COX—2 mRNAZ&E 914 Quercetin®] &3}

COX-2%& "% & &4y A 95 vi7/f Al (pro-inflammatory mediator)©] 7]
232 %3] Quercetin®] AAZA7F A S5l E A COX-2 mRNAS 93 A&
ZAFE S, RS 7FEEA] 228 RAW 264.7H oA COX-2 mRNA2] &2 vepuA] ekgh
& A EF LPS #=AJolE= mRNAF =] FASH A58 01, o] Querceting A3 &
o2 sroEder AASHA JAHA S (Fig. 4).
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Fig. 5 LPS7} A #ld RAW264.74 X A Quercetin®] ZA5HH-S cytokine?] mRNA ¥ of
v 2= G LPS7F A2ld RAW264.7H Zo A A& TNF-a(A)9} IL-69] mRNA ¥d AX
+ RT-PCR& &3 AT 2 28z #X& A e 549 H3 9] Ha+ixF 4ol
‘P<0.01 vs LPS + Quercetin(25uM), 50 LPS + Quercetin (5uM), 6: LPS + Quercetin (10n
M).

#. A 9 Z(pro-inflammatory) cytokinef A A W& o 4] ¢] Quercetin® &3}
Quercetin® LPSe] 2]8 IL-6 mRNAZHE A 5¢ o1} TNF-a9] ddo&= ol el &
FA 2%, ©]i= Quercetin®] JAEIH7} F-EHo 2 IL-65 B3 v/ x Y TNF-a2t=
F#ethE AS AAF
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Fig. 6 Quercetin®] CRE(A), NF-kB(B) 18] AP-1 reporter F+dAAHC)e] HA} &0 n
2+ 938, CRE, NF-xB, AP-1 18]31 TK Renilla®l cDNA+ cotransfection3lth.
luciferase assay 37 A, Al¥E+= 24 well plated] %74 24A17Hs<er w3l Luciferase
assayt— Materials & Methods®l] 7]&3F vle} o] Promega kitE AF-&38te] o|Fojxit). 7zt
gz S A Hel " A (triplicate)?] HFtEF e ol RLUE relative
luciferase unitg 2Jv]3tty,.  "P<0.05 vs PMA-activated, “P<0.01 vs PMA-activated. A,
Lane no. 1: basal, 2: Forskolin (1uM), 3: Forskolin (1uM) + Quercetin(2.5uM), 4:
Forskolin (1uM) + Quercetin(5M), 5: Forskolin (1uM) + Quercetin(10uM). A,C, Lane
no.l: basal, 2: PMA(0.1uM)), 3: PMA(0.1uM) + Quercetin (2.5M), 4:(0.1uM) +
Qurcertin (5M), 5(0.1uM)+ Quercetin(10uM).

ut, PMA° 93] §E¥ NF-kB, AP-1, CREd W& Quercetin® &3}

NF-xB9] &4 LPSo| 23 iNOS, COX-2, TNF-qa, 183 IL-6 A3}l A& o] 9o
M T3 NF-xBel A& AP-13¥ CRE A 22 AARIAS FAd= #AA 7 AL

Quercetin®] NF-xB, AP-1, CREY] &Alo] JaFS m|X=XxE 2dolH 12} luciferase assay
£ A8 2. Quercetin® PMAC] 9l8] =% NF-kBo AAI&A S JA8H3 o) AP-19]
Ao = gekS H AR LS. Quercetine FEFEAA SR PMAY o3 =% CREBY
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o @yl tial] FHKE k. Adx oA HOlE —ir%%% collagen°] <J& #x®
Cso2 38.3 + 4.4 pg/ml<
%0] ADP % collagenol] 93 &4

LAY l
i
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ki

o AlE W ZaEvde Hdx EAFEESY &%
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800 -
GO0
4001 7

200 -

0 . . | .

10 k) - + + + + +

Intracellular Calcium (nkd)

ADF

_—

A FEA (ug/ml) - - 125 25 50 100
Fig. 9 ADP (10uM) °ll &&ix #=¥ AFxW Zase Wt Hdx F=E9 a3
o] Fura-2/AM] A= ‘Als 9 oA Ader o= Xgsgict, 43S ImMe]
CaClyE® Ag3d}ar 37ColA 1min%t preincubation*]Zl & AFE3}91 a1, ADP (10uM)E A &
gk F WEEAIZE 3mingt WStE A HGTE o] dHolHE W £ SEM. (n=4
experiments) 2.2 ERY LT

AZU Ze] T7h das @A veide @4 e® Z A ds. 1HERE ADPe
s F=¥E ZEe FUHIA Hdx cdEHoMAEHo]E FEEC] oW &AFE Hol= AE
AHHE k. ADP 10uMS AH3ls Al AXZW ZEe &+ 709.06 £ 102.64
nM7HA] @A F7hekle. Hdx c"olAHE FEES ADP 10uMel & 7k

2
2 levelS sro&EA o R et A AAA AL (Fig. 9).
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2-3) Chlorin e67} ADPOl 93 4 &3 ¥h-gd v X= 93¢

Platelet aggregation (%)
()}
o

- 1.88 3.75 7.5 15 30

ceb [uM]

Fig. 10 The inhibitory effect of CE6 on platelet aggregation
induced by ADP Platelets (3xX10°/ml) were pre-incubated with or
without CE6 in the presence of 1mM CaCls for 3min at 37°C.The
platelets were stimulated with 10uM ADP. Agonists—induced
platelet aggregation was recorded wusing a turbidometric
aggregometer. The aggregation reaction was terminated at 5 min
and the percent aggregation rate was determined. Each graph

shows mean = SEM of at least 4 independent experiments

performed.
Ao AFgE 10 pM ADPE 843 (3X10%/mDS 100% XA A L. CE6E ADP H%
H Page] $AMSS Fx oE&dor AA3YS (IC50 = 7.1 + 0.65 pM).
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Fig. 11 The inhibitory effect of CE6 on [Ca®"]i mobilization
induced by ADP Washed platelets were incubated with calcium
fluorophore (fura-2/AM), stimulated with ADP and [Ca®']i was
determined as described in Materials and methods section for
which CE6 significantly inhibited ADP-activated [Ca®"]i The
results are a summary of at least 3 independent experiments
performed and the bar graphs are presented as mean = S.E.M. #x:
p < 0.01 compared with agonist control, ***. p < 0.005 compared

with agonist control.

AZ Zae] 92 dawe] &Adste dy 9o 8% dAR udHE=, CE67F
ADPE f¥ Axd Z<o] F7ke mAe 9% H7kskls. ADP 10 uM2 Alxu Z4
A+. o] A3= CE6

= 750 nM7HA] S7FAIR o, o= CE6ll o&f v% =40z 7HAHS]
o dadt S AAEIIE AxU Za sds A=A viziEs A
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ce6 (uM) - - 75 15 30

Fig. 12 Effects of CE6 on ADP-activated platelet dense-granule

secretion Washed platelets were pre-incubated with CE6 at the

concentrations indicated, stirred in an aggregometer for 3 min

prior to ADP stimulation for 5 min, and then the reactions were

terminated followed by ATP release assay. ATP release in

response to agonist stimulation was performed as described in

Material and Methods section. Bar graphs show mean £ SEM of at

least 4 independent experiments performed. **x: p < 0.01

compared with agonist control.

A9 dense granuled FH|E 4y €443 o]% wmEA dojus dAAo|EE, dense
granule ¥H]E2] el ATPE X FE=Z 4o} CE67F ADPol|l =¥ ATP2] #H|o| WX
FS 24359, CE6 ADPE w5 AHgstozy fEE ATPY BHE F& oFEXo=R

[e)
ﬁ'ﬁ'.

rr

[e:

A

o of

A
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ce6 (UM) - ; 75 15 30

Fig. 13 Effect of CE6 on ADP-induced TXA2 generation ADP (10 uM)

evoked TXB2 production (as measure of TXA generation) in washed
suspension of platelet in the presence of 1 mM extracellular Ca® . TXB2 was
measured at Smin after addition of ADP. TXBZ measure was performed

using TXB2 EIA Kit . Bar graphs show mean * SEM of at least 3
independent experiments performed. **:p<0.01 compared with agonist

control, *#%:p<0.005 compared with agonist control.

Thromboxane A2 (TXA2)+= G @A S Afste oF9 4= 2do=2 484 don, &4
3} Ao s TEAIF. TXA29 PR tAlE]] TXB2E SAHTo =M, CE67F TXA29 A
Aol A= %= A8 E. ADP= TXB29 A4S izl Hlal Sui7tsE S7HA S
B, ol CE6 Azl M % gFHOoR Fastae.
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Fig. 14 Effects of CE6 on intracellular cyclic AMP concentration

Washed platelets were stirred with vehicle or CE6 (at the concentrations
indicated), forskolin and IBMX in an aggregometer and stimulated with ADP
for 5 min prior to the termination of the reaction and then cAMP enzyme
immunoassays were performed as described in the Materials and methods
section. A. CE6 significantly increased cAMP accumulation in a dose
dependent manner. B. Co-incubation of CE6 with forskolin showed a
synergistic effect on cAMP level elevation but not with IBMX. The results
are a summary of at least 3 independent experiments performed and bar
graphs presented as mean £ S.E.M. #x p < 0.01 compared with negative
control, #=xx: p < 0.005 compared with negative control, NS: statistically not

significant.

Adenylate cyclase (AC)= Gsot 2%H F&Ad 283t cAMPo A4S 38, cAMP
+ ADPol| o3t dAavte] &A4stE AAsts Aor 4 dF. CE6E 4 cAMP &
S dAGA T7MAIFH 2, 8 uMe| CE6+ forskolin®] %8 cAMP %9 95%° 233+
Fig. 14BellA X+= A3 o], AC €43t =49l forskolin 1 uM¥} FAJel A2}l o Al
HA a3 eSS, 349 phosphodiesterase (PDE) #fA|¢l IBMX$} F Ao 2] 3}

Ae W obRH JFL nolH Bk
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Fig. 15 Effects of CE6 on ADP-induced MAPKs and Akt phosphorylations.

Washed platelets were stirred in an aggregometer with vehicle or CE6 at the
concentration indicated for 3 min prior to the addition of ADP for 5 min before the
termination of the reactions. Proteins were extracted, separated by SDS-PAGE, blotted
onto PVDF membrane and stained using antibodies against Erkl/2, phospho-Erkl1/2,
p38, phospho—p38, SAPK/JINK and phospho-SAPK/JNK. We also checked
anti—-phospho—Akt and anti—Akt antibodies. Blots were visualized by ECL and all

immunoblots are representatives of 3-4 independent experiments

CE67F ojmst 7] <ol dAaxde] &A43E A= dotRr] $18ted, CE67F ERK,
p38 1g]al JNKQ| <lxitslel] mx= 43S western blottingS 3] ZAMeF3S. ERK, p38
831 JNK9 37FA] mitogen—activated protein kinase (MAPK)+= CE6E A g gdo=zxn <
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Fig. 16 Effects of CE6 on fibrinogen binding in ADP-activated platelets

The inhibitory effects of CE6 on fibrinogen binding to the integrin amBs In
ADP—stimulated platelets were measured by flow cytometric analysis. A. Fluorescent
intensity graphs are from one experiment but are representative of 4 independent
experiments. Data exhibit mean fluorescence intensity (MFI) of fibrinogen—positive
platelets. Washed platelets were pre—treated with vehicle or CE6 at the concentrations
ranging from 3.25 uM to 30 uM. And, then ADP (10 uM) was added together with
Alexa Fluor 488—human fibrinogen (20 pg/ml) for 5 min, fixed with 0.5%
paraformaldehyde at 4°C for 30 min. Each graph was expressed as % of gated. B.
Analysis graph shows representative of at least 4 independent experiments performed.
#*%. p < 0.01 compared with agonist control, **x: p < 0.005 compared with agonist
control.

o &A% agonistZ} 18]8% ADPel| 93 Ao A= G A integrin apBs
o] &AstE frste] 49 fibrinogen¥t A% 3. integrin amBsel E33tE S5743st7] 9sh
o] IS CE6% AAZe 3 333 2 E fibrinogene 2¥S 5433 S. CE6E= 4
_»11,1—

9] fibrinogen A3%S % oEH O R AAEA S
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E & B3 73 radical scavenging@E YERN=H, 53] ethyl acetatew 32
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t] =4 ekl Ao chloroform¥ ethyl acetate® 28 3 Za 3% e LT

2)Activity guided fraction™d7h= 43S A7 fs AR, 7 A} 27+ =2
(Quercetin® Taxifolin)®] ion trap mass spectrophotometer®} “C-NMR(CDsOD,75MHz) 24
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Quercetine in vitro/dol 4 &%3 kst &35 e Ao
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Os, NO 22 RNS, ONOO & ¥3%3li= ROSY 71 7F¥ 3t scavengingerdhs RS & & 3
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