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SUMMARY

1. Title.
- Clinical validation for the increased efficacy of the vaccine and the defense of

foot-and-mouth disease of the non-specific immune stimulating material.

II. The need and purpose of research and development.
1. Immunostimulator that scientific and technologic basis is secured.
2. Clinical validation for the boosting effect of the FMD vaccine and enhancement of

protective effect.

IMl. The Content and extent of research and development.

1. Analysis for the FMD virus protection effect of the immune stimulating
substances.

- Determination for the optimum dose of the immune stimulator using PRRSV
similar with foot-and-mouth virus.

- Effect of increasing the efficiency for FMD vaccine.(Reduction of immunity
formation periodm, Improvement of antibody titer)

— Enhancing effect of the defense capability (immunity) for the FMD virus.

2. Research and on-the-site investigation of immunostimulator as feed additives that
scientific evidence is secured.

- Investigation of the scientific basis of domestic commercial immunostimulator as
feed additives.

- On-the-site verification of the actual effect for the immunostimulating material.

IV. Result of research

Barodon-containing feed contributed to increase in B cell, memory and naive T helper
cell ratio. In the result of histopathological lesions, antibody titers, gross lesions,
Barodon—containing feed groups was showed better than that of non Barodon-containing
feed. The result of Barodon-containing feed groups was showed better clinical sign and
antibody titer than that of non Barodon-containing feed in mini-pig. The result of antibody
titer and Flow cytometry in Barodon-containing feed groups was formed highly than that
of non Barodon-containing in Holstein and Korean native cow. The farms feeding with
Barodon in pregnant sows and weaned pigs were increased litter size and decreased
mortality rate. Therefore, Barodon—containing fed is enhancing the effect of the vaccine,
and defensing FMDYV infection.
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1. 33E32 (Minerals)
7} BlEE

(1) Al

O Bg&3 17544 &Ze&d (pH 13-14)

O N4 LA BAA Fol2 Lz oA

O AlA Az ALRPFLR &=, vl=, T, €& 3 EU 5 2UN= =453 35
o .

= 5 98 A 59
s EFste] A oj 23t A A=A mURe] Ikl FEHQ LAE ASAIA
dRb U AAeks g8 I S a4 wivE AR B53 sl dEd &

e 32
NaQSiO:g 600 g
K>COs 300 g
NaxCOs3 9¢g

Ci2H2011 900 g
AgNO;3 a.s.

NaCl a.s.
N825203 g.s.

H-O 1000 ml

(3) #&713
O HlEE9] F4E4 F Silicav immunoenhancing E37F Y5 @ £4 5 35t

O E3] &7 AZNA ZFZFF, THEZT, NK cell 59 H]&o] =71sla

_13_



53] 9435% (Antonini 5, 2000).
T3 silicas FY 3 mouse? thoracic lymph node®l A+ CD8+ T cell®] H]-&©°] F7}3aL,
CD4+ T cello] activated®lE= Bl&o] Z=718t= Aol #AZHYL. FAlo IL-2R#
I[FN-gamma$¥] T3do] F7l= A (Borm &, 1988)
OS50 2= AAY Ag7tA] &4 28 9 g4ks 28 E4-4%] Aos S H ruZE

48] powder FEIZ AADAL W R}, vpzEc|2ks 4be] anionic AHE HS 2
FoEol o]Acl A% WA ¥ waw AW BHATS 2/l BAE AAE AL

A7 =3 Q. (Yoo &, 2001)

4) ABATAR

O

O O o0 O O O o o o o O o 0

(5)

O

O

TVFEFE2 AAATAA ] B A A AT 1996 (522) 73 T

g e ANES FaE APAT 1996 (528 TF24)

e Ee] SESFHIET} 1996 (55 VPSS UE)

A d Ay 2 FoA FRPAAT 1997 (o) T T a)

RE| Hlo]g A AAMAY] EHEZAEI 1999 (FUR ATHIA)
o

HA FAEEAN G UE sFHY a9 1999 (st o H g
DAHOT 2R 2ows @ WA Ee Z7a7: 1998-1999 (AYtstn Eosh
HE2 =o] gotaat: 1996 (2] 78t 4)

HEE =9 4B It 1996-1997 Gyt A28 2erg] et 8tnl 2}A 78k &)

AR HASHAEI 2 1998 (AL Fod =&3)

HAZH ol i stE =9 83 1999 (FEF AFHIA)

HEE BEo & 235=0 #Ww AAk 1999 (74 mﬁhﬂ o)

HEZE ALY =& 2000 (A 2thstal o) Ao e, #1-9)

AA L HAAE (BAe] Al Lol A H}i%—FX«l w1999 (FdHistal #2
A4, A

7 AR WAANZ (AR DA Yol HFEE-FXe] &3k 1999-2000 (=Y ohdtw

of
o

FRFFATL, YA

RGP ol QojA MZES] Fol B oFfo] ool hF WY 8 FALIATE ul
SEe] 7] FAAM F714T] Fold P EJAT : 2000-2001 (Hehsta o) zehsh)
e YA WSo]l MeEAA ENAF FA7E AWAT 20002001 (4T3}

@ el zofsh

N

HE2 =9 i1 A=t a3 1 2001(A1012} v n| Y =85 dH)
HE2Eo] i1 Ag=7F a3 1 2001(A6xF MA FolHHsts] ax)
HEE2 E9] fEoAle AdFSaH MAAHJ] F=HESCIstEA] A (Journal of Swine

Health and Production. Vol.10, No.6, P265-270, 2002)
4 SF7ER g vtEEY WYFXEH MAZARISCI st&== FA(Clinical and vac-
cine immunology, Vol.13, No.11, Nov. P.1255-1266, 2006)

F8 YNNG AT2H
MR ES SpEolMe] MeEgaste] U AT Aesa &

1o
X
=
B
=
ofo
foi
El
P
i}
2
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oaf Fxto] AR o]FojFom T A} wF HAr|H P AYolrjde] 83 &
st MHC Class I 3&4d A=, CD4 TEEZF, N 227 BE=ZF 2 AHF 59 ©H
AMEES] E2Z7} ulg A4 S/iete A5 SRIFoEN HEEL HA, H#, & 2 T
o] AAHAT A Fa3 FFE e AS WA 53 AxHEY AA & 9E&
oM QQEEZRE HAJH= W ° st T
ATE G71HQ o]&F & .
A FH A A o] FoR MY AT Az 20023 11€ MA Fo IE SCI #Ad<l
Journal of Swine Health and Production o A} = At}

¢

N
Ll
bl
}
2
v

pre BRIEE COMMUNICATION ]Swine Health and Production
Immunostimulatory effects of an anionic alkali mineral NOVEMBER AND DECEMBER, 2002
complex solution (Barodon™) on porcine lymphu(‘ytes VorumEe 10, NUMBER G

g 2.

o] H]go] HIEES Fo3tR &S IE(PBL-Control)& 22%¢lH HEl nl2 =S F
gt 25 (PBL-Tx-1,PLB-Tx-2)o A& Z+Zt 275%$} 321% 2 12541} 14582 uj$ =
A F74e As o Fo HA AZ2AZ A97|d 3 A 71osts o= WA
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Barodon TX >

Barodon TX

MHC class-ll

Proportion of CD4*CD8* cells

in Blood

t

PO T

SSC-HNSST-He
.\{ 19

Before 14.8%

No Barodon-fed Barodon-fed group

P L et —> Pt et —3 group (Control) (for 8 weeks)

l . PBL-Control

After

e 1w 1 i
FLI-H\FLI-Height —>

1% 3. Flow cytometry 418 53 vl2% Foo w2 Yool CD4+, CD8+

Immunohistochemical analysis of
CD4*CD8* cells in Spleen

Immunohistochemical analysis of
CD4*CD8* cells in Mesenchimal Lymph node

No Barodon-
fed group

No Barodon-
fed group

(Control) (Control)

Barodon-fed

group
(for 8 weeks)

Barodon-fed
group
(for 8 weeks)

1% 4. Immunohistochemical stainingS &3 HIZE Foo & ZF A2 CD4+, CD8+

@)

TS LAY HiolH s 5 F 127FA AXel Ui HA d9EH qriE 24 2
HEZE Foo] HlRoo] Hls dnt Algd EF7] AWl i WolsdHE Hold A

o2 AF HAoh =3 AANTn Fo|Hhst A I wFE A AAZ HALEH vho)
2 HEANFAA vtEES BH7F HA dW¥nlolglax AT £ Jow, WAl F]
B9E FUs A F Jdoe we AFEAAE AT oW AFRE HiEoE iR E9)
AN Ao FHo thal MaEueA HARES] =] 2000 EEE AT HEEEO
A =2 ol 1998 9¥ol T mAEEE o dxE v o, 20019 5€e= 101
b ml= A AAESHS o, 2001d 7€l 2ddolA JHHE A63] =A FoHAEI g =
xEo] o]EHoRE AT AA HYgAER HAE #AS THAA HIA

ol A o] APAT A= 200610 112 SCI AE<Ql Clinical and Vaccine Immunology ©ll
AAEHAT. & dFoAAME vstzE FoToA MHC class I3 1T AlZ7o] S71stl o,
CD4, CD8, B cells AZA % ARAH WS #AH A7t 25 F7teld S SHAT
o Yozt #e] 357 AW tix:d YAAQA Streptococciol W Wols W g5
Toldo g F718tA5< ex vivoollAl S v Ut
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O ZolAE HRES oIF F7b Tl

CLimcal woey Wacre ey, b, Tk p. 1285 156 ek 1t
i S B L1 T
Py £ a, Amencin Sosler) fur MIShEEEY. Al itigs Rserrsd.

Immunostimulatory Effects of the Anionic Alkali Mineral Complex
BARODON on Equine Lymphocytes®

Hye Chsgng Koo Souns o Fu ) Hung Tin Al Woo Kyung Jung.? ¥oung Kyups Park®
i o Koo g Hvin s Jun Man Ko Byune W Yoo, o0 B ot
g 1o

stucement

i it o g

ioey et roup s faving ighdove retance o e
peaicilin, or

T deme

I
S A e T

a9 5
A= HIZE Fo & /€ A3 A s5HY 71d 2 Ao 7 el 540 9
3= MHC Class 1T 89 2 M Z7) 51%9A 74% 2 3A Z718la, CD4 THE=

?.
Fuel 5 % 759 AWl tistel Hol
4YH G7hE =AY A3, NRE FolFo] tmzel Hste] Fue B F1FEFol

o
Zo] 17%0A 33%= =A Z713k Tk 7 uhel
H
i3] Wojgo] Hold Ao = Uyt

Before
Barodon TX

3l bl 1 1 el w1 i FlLa
FLI-H\FLI-Haight —> FLI-HFLI-Helght —>

|

After
Barodon TX

194

SSC-HASSC-Haight -
>

20 1p

e 10 e e | w1 ¥ 1
FLI-H\FL1-Height — > FLI-HWFLI-Height —>

19 6.

z
2
=

Class II &9 od Ax CD4 TREEZFY F A

o] F7MF 4%l A 33% = E=A UERRTE B ST S 5%l A 21%E A FE
#HAH FYPFE gol F7hTh

ool AFE THH E Wl niRES Tyt HA, ®@, &% 7FEY WAMNEZ S At
g 988 o REZREY HYsts WddolY Hlolgxd E&Fo 2 tsA HF
= Aoz #AsFHA ZAE IAY F e Ao® Hh 53 @A AV Ha e



W dyex A 7o A
W G () 7ol

=
&3 Fo ik

Jhe
United
Otates
J
of
America

Canadi o i ol

e ———— P e — —
Letters patent

A /’”f’_

U Add s
O A#Folst o]&L 1818 24Wle 37t F£59 AAAY Fo AU FHFE
sto] B3l o]FoE oF 50d A7AE TEFEEE AAA skoy, dA g A
A Ago] dHAEA 7]FA AF AR ol &HI e vF 5 FEEY.
O 1950 Aol 599UL FAH Se o /M9 leukocyte protein o L& the= Aol
3]

rlo

p

T o] g Aol A3ty MHX{F A EZ S glutathione peroxidase HEJZE =)
U3 X (Burk, 1983).
O AeFst e Ex FUH, Al SuA dE net

o

2
[40
AN
'
o
4/
rir
)
N
—_
o
ofN
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83 A= F I%a

O Scott & (1982)°] W=
LTFES EF = F
Sota, Adyw 75 %
Burk, 1984)

O Izt AX|FolAl v, liver, lymph node ¢F 22 AH7|A S & FF Se o] EA
st o= Se o] 559 HYH S Ao A

O AA AExHAS FXIAIF O ojA Sed FE
Hed, 2 1FES BA JW 029 22

BE AN FUHAZ 4T Fris A9,

@ AeFst ek Bsms AWNA AR JRAEL s, Az
QAT T ks F WA AHFEYD Hols meago] B
o

oAM= HIERR E9 437 ZXFo AU Ede 2 Hills

I

1. T-cell high-affinity IL-2 receptor ¥d-<& 33} T-cell ¢ WIR-SE ZsA|Z
wrtolye} B-cell & AL L EHIE SAHFAF.

2, GSH-Px 9 @4tsiztg o= Dﬂ‘ﬁ/ﬂli«l E34e A
3, 5379 Yo Fe5Pe FaAA A WAzHEe] AR FFAZ

O 1980 drhol A AZrshel we JYTAT] Se o WAY FoAgol thake] ATt B
A Ao} AT, R WYEE oUW HAF = CEREES R E
of fn A 2 |

O wF 90 U] Zuo| Solshd MEFete] H71HQ WAt o] Aejste ATYHE

]_

Rui
wn
o)
Lo
e}
&
‘:o[n
:i
2
o
1N-‘
ol
2
3o
oo

%ol AUHe RAT I8 A8 Se o AARl WAT Yol Ak FYDA A4S,
o AHFH W A F718) WEE

|2"e] WAL T2 s 283 3 neHm: Qo
SIESE Fo| W AAE AN BT} B AE Ao FeA UD.

o st ofel

O 8 AAY sFZFE HF ul- EXRE SAHsS ARt o2 A=ALE W 150-250 ppm
T (e g9l 9 A=A o= 135 ppm ©|8h) O= AREH.

O m7FAIE, 4k3} ofd HA] @7 wls] w2 2,000-4,000 ppm (W] 7% 120 ppm
o|s}, AA WA o= 2500 ppmeolsh) FEE AHEH.

O olE3t £& FFY 4t 7 A3} oo ARE HUE F5TA gjlo] olfAEY &
Hyp AAE @8kl 37 921 (Poulsen, 1995; Goransson, 1997), o]# g &3+ °]
T FEH A W TS AaATE Aol FaF VAR WA S (Namkung et
al., 2006).

O o] F F=HAEL HUA FAE, HY Tol vAE IFH i ARAFZNEaANE BIE
o] ¢ (Smith &, 1997; Hill &, 2000)

¢12} (glucose tolerance factor)EA ¢l&d &Ho| QoA wj$-
sty 2E# 2 AEl stolA Y FolA oA AEFS AE W HI7PF |A
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A a3 Aol EFHATL (Kegley and Spears, 1995), HlS= =4 XAld] IS
== Aol B3 A A+

O AFY X549, A&sd tAAABAAY T3 Folx] A MAHEHRE HH HA |1q )
A ERs g & do AAE =wd wEt 1 &3+ Wolrl F (van Heughten

and Spears, 1997).

ol 2% 9l

O pH ¢Z%4 (buffering capacity) "Wzl A4 F7)E d 9EEL o|FA=AA &
A 238 TAAA AAY o] 2 & glernz IHH BEIAELAE &85 F
Tositd HYAd vAE F

=
0 2% % ool Agol ATE ARE olf F 2373
A58 5 B wg AA =80 D 5 S (Stein, 2007).

O AAANA AR = T FAE (polysaccharides)e] W /A 7]5E AL F o
M, 4] ME (macrophage)2t T8 3 T F 7 (polymorphonuclear leucocyte)®t 3o
+ B-D-&F%F, Mannoprotein, a-D-%Hd5°] EZ33 (Tzianabos, 2000)

7h e -2+ dE Y

(1) Wg-=33

Ol -R=1 /‘ﬂd—‘ﬂoﬂ/ﬂ F=% WE 1-3, 1-6 2%gS 7k 27322 A

O vzt F2o F ]/\1 5014 M9 T8He ASste Ao® dHA e

O d) /H]Jtﬂoﬂ/ﬂ 3 37 2A A M ZQ activation®] A& {HE

O MAI¢ adjuvants 2 2§t WA FHE 3

O FAE R &9 FFoldlA TAHE F419 dFE FHtes 7Ise €7 7HE

O A& % FF (NEHe AFEE AL &l b5  He=F¢ HL 11% o4

(2) ¥hd-eg] 13 (Mannan-oligosaccharide)

O E8 a9 (oligosaccharide)= ©3/F7F 271071 2= &= @53tE A

O Weuidoly Fxde] FALE

O AlZUolA s F2 AA o] F2 LxAel XA o #v8g oidzs 2%

O 9F 7|54 Y1 dRIGEE 1Y, THESZ LY 5)9 A-F A3taihol o3 &35
2 o E Werl AU fFelwe] dgde] Ho iR A S NAdste v ERe E

O ¥hd&e|ade ERY MEHAA F=

O FE ABHNAR AHSHE 31T W& (Mannan Oligosaccharide) 2.2 &
Tl A AaAFe AFS WFoE ZALE JIPF
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FH A& 23% o)A

a
=W AFe TEAE 0 =S 33% o, EIE 8%clsh, F& 8%l HAlLdE

2 W%
BAH HAE oA AFoR o) #F BDe s Zeuloloy R
H

o
A
ol
ol
(e
o,
=
o,
o
oy
o l'
[>

{rmt
=

[>
o
ogt

stoll A s AlA e Fos HARE A

T8 AT A7

MOS+ 2 HA OS2 ex vivodt in vitro Al2=ElAelA vhe| 2o} endotoxinol &3] =%
alveolar macrophages® cytokine R®H$E& wtAIst TNF-aE £H3L7] 93 alveolar
macrophageE A A7 A& Kol A2 AqzxdEdolgt & + 5.

ol & 238 AEo MOSE F93t9 S Wl LPSE alveolar macrophage® ex vivo *

£ 3 T #FFEFIFEHY, TNF-aE =°]a IL-109] F55 SF/MAHSH (19 R), o3k
MOS®| Welzdd B4 W Axdeld &Feld Azg 5 Ut FAUGue
Hete AA BoleH e 2 dEe 9l
1A)
400 A Treatment P =0.708
Day P < 0.001
3 320 4 Treatment x Day P = (1.996
E
&
p_;i 240 O Control
z [50.2% MOS, 2 wk
=
s 160 m(.2% MOS, 4 wk
é 00.4% MOS, 2 wk
- 804 II | I l 50.4% MOS, 4 wk
0 L1 .I g
1] 7 14 21 28
Days after weaning
(B)
200 - Treatment £ = 0,081
Day P < 0.001
Treatment x Day P = 0.847
160 4
E
2 120
E‘ OControl
; o 2% MOS, 2 wk
g W m0.2% MOS, 4 wk
}E 00.4% MOS, 2 wk
00.4% MOS, 4 wk

Days after weaning

_21_



a8 8 MOSe & % g7zt W& ¥4 W (A) TNF-a, (B) IL-10 (Che -5, 2012).

O PRRS virus free 91 olfFA=0 MOS w79 w3tA &2 7, PRRS virusE A3
T A A &2 T, F 2 X 2 factorial AHS P3PS W, MOSE FHT A+
ANXE FEx7o WEFO FXE FHsH S7HA7L, AR &7 AL(" 9) TA
of 21o] PRRS virus2 =9 &35 F7MA37 (Che &, 2011).

41.0 1
Y405 -
% == Control
§ 40.0 1 ——MOS
; —i— PRRSV
P —8— MOS+PRRSV
¥ 395
39.0 r r r "

After PRRSY infection, d
19 9. PRRS #Hpeolz#|2 8 MOS7F Ao S48 A= ®sto vA&= FF

[}

Q)
=

—_
ot

9] Cobb 500& F AT (MOSE FostA & 794 ¥4% ) = o] 3573t
=99 Zrzro]l SA AA WA gene expression profile2 Ay E Ax MOSS Als
W H7F+= lysozyme, lumican, B 2-microglobin, apolipoprotein A-1, fibronectin® W& -2
el AAz Ao FdFS v (L9 10, Xiao 5, 2012).

!
rr o
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I Control
3.5 - | E=3 MOS

o 3.0

m A

5

2 25 |

&

% P=0.06

= 20

ES . I . .

2 154 T L T

L3

o

S 10

S o L

T

L 054

0.0 - L
4 S TS S S £
< S W ¢ & & & & ¢
& & & & &S

19 10. Real-time quantitative PCRZ =43 MOS 94 tt24] B3 3t= Gene; LYZ =

S

lysozyme; APOA1 = apolipoprotein A-I, LUM = lumican; FN1 = fibronectin 1,
COL4A?2 = collagen, type IV, a 2; SOD1 = superoxide dismutase 1, PRDX1 =
peroxiredoxin 1; TXN = thioredoxin; ATP5G1 = ATP synthase, H+ transporting,
mitochondrial FO complex, subunit C1; COX7C = cythochrome c¢ oxidase subunit
VIIc; NDUFV3 = NADH dehydrogenase flavoprotein 3

A A5 A

A arE JAaubg glol (Eukaryotic bacteria)® Saccharomyces ©Y A Z o] Fo] %]
Aqom WFgE E3 FL ez AHAZL £ UL

A% #F £ 5 x 10 um 2719 Saccharomyces cerevisiaeZ} 7} @8] AFgEH 1 9lomw,
HIEFY B, o] T8t AU Al s &8d QA F3.

BEE 9 70-80%9 EX FEEI 20-30%9 X MEHOR o|FoA QeH, FEES
& 8408 ofn| it BdE, dF, A4, BIE, AAAJIAEE FAHA A
A, MEZE - 58-60%7F =53t 2%9] chitin, 40%6¢] ¥ (mannans) .2 o] FH A A5
AANA & B-=FH MOS7E =8 74 E4=E A8 7173 8 a9 9%

A A z®Hlof mX &= FFS A &8 A Az - F3te] dY /|dA (Chan F,

]

T2 9% Y8 (inflammatory response)® RA Al Z~®l (complement
system)S 53 o] A.

2009) = A 2-g-shod
o] F
3

Dectin-1& A4 WS ¥y AHE )2 M E (macrophages), &% (neutrophils), F
A7M 3 (dendritic cells)ol] W& ==, B-=F 23ty GAE GA|, Ao|EFIQ] &
H] (TNF-q, interleukins) & %34 H.
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3. ATA

7} A9

O A+ A= Probiotics®] HEJHE o]+= “for life"E 3}, X probiotico] & 8§05 ALE-
gk Paker (1975)¢] 9J3td A= FUHHAAE F¥o =5 F vAEoY EHES
Ezﬂ-

O dA gy A&H= AFAL uis= vAE AAE 7HA D THE AESH AAZA IS
o] U Aot oE HAdAd vAES S Aty AT AR A%} S5
ol Ve YLy FAHAE BHFHOE E9F0 RN JMFY AAS FXE AIRS
& MAANA F= 459 AFASAA 9T& sl E2S ¢

O A+, A, BERAES X33 ol F Uiz A2 TN, Bacillus¢, &
2 F3o] 2 o]y 7|t AEIFAAEHS EFAE0] A

U AE 2 g

O AdAle] FFZ+  Lactobacillus®, Streptococcus®, Bacillus%, Clostridium,
Bifidobacterium% ol oH FE ALzl H7tEo] ARE-H.

O AFAZ 7F wWo] o] &5 Y= AlFS FAHFCE F2 Lactobaccillus®t Streptococcus
o]

.

O Lactobacillus spp. &9+ L. acidophilus, L. bulgaricus, L. plantarum, L. casei 181l
Streptococcus spp. s olA+= S. faecium, S. lactis, S. thermophilus, S. diacetilactus’}
LIF.

O ZTAFA <2 Bacilluss o EZ+ B. subtilis, B. cereustoyoi, B. coagulans $°] U=
b olg2 374, AT T 2 AR YEAo] Ao, gntygo
amylase®} proteaseE wHISIH 4t drmUolE St dF = FAEZE (subtilin, ba-

cillomycin)& A4ksl7| = 3§
C. butyricum miyairi= ©]&% =8 53+ (transient flora) 2.2 Ao &<t ZHF3HA
gom Zidt FARAAE BFsta o] AABAETS SNV A G A AR E o) E,
G 5) AR EEN HAd AFEY TS IASE FES YE.

Bifidus ¥ IHEYA TS ZA amines A WA &% Ao A= F2ste] HAL
o} Aol fdsts Al S-S JAE
THo)|FEE Aspergillus oryzaeZ} o] 8EHEH ole o 2k0) =

s FEAol ejE™A 2o " oy 7iA @wdE g gestE B ass A4
st ohE AdA et EdAE AREHTH

gn2+= F¥A %21 Saccharomyces$t F3EZA}

g=2<
£3] S. cerevisiae= yeast cultureZ 3}o] o] o] &5 L.

o Ae7d 9 Fa AT A%

(D) s A= 4

12

A
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O Bacteriocine #HE &3 Falg PlAE A7 RuFEom (Metchnikoff, 1907; Porter
9}  Kenworthy, 1968; Hill &, 1970), 53] Lactobacillus&olA ol TAE =

Escherichia coli, Neisseria gonorrhoeae, Pseudomonas<, Staphylococcus aureus,

SalmonellaZ, Bacillus% %$°| fslv< O*xﬂz‘s}tt] (Tortuero, 1973), ¥ &2 fF3llv<= A
st =4 *ﬁ*POV]—L 3} (Sabine, 1963), T SAEEE T S ES
Arkst7 =

O FYARN A v & FIA =z Fztste= 33HA] Ade EAst] BdAd mAdEo]
Bz AAskE Ae T3 (Berg, 1980).

(2) =A=2 BAIA
JoAY T thaRibEo] dRYol &shra, 7 olRlF, indole, WER o SAH=H
A4 (Hill =, 1970)

o

(3) HIEt Y =X, &3tF 7N
o =5 A4 e, ole fF 459 S

of deAd BRE olyzt A4e X7 = F
O UAAEEL cellulaseHt xylanase, lipase, protease, B-glucanase®} amylase ¢ 45 A
A AHE AR A8l =S FE ZE dEA Jon, HHEAR FE Aole
Lactobacillus% < amylase A A3 =8-S F3 (Langston?® Bouma, 1960),

=0
o =
T3t B-galactosidase F E4AE AAHEIA f39 B & 3%

(4) pH 37

O frAketoll o3 frlikely Fibslara, A4 58 AAMNA U pHE HAAIA WL
Azsl7] & 34 S 243 (Underdahl &, 1982).

B v97%

O {4k (Lactobacilli) S EHHZ FU3 v~ (mouse)ol Al 2 E 43 NK (natural
kille Al &4 2] F71E X3 v Eold WY F7H(Kato &, 1984, Saito &, 1983)3%
o 2] Lactobacillus®} Bifidobacterium& ¥ #H A& D2 T3 A Z(monomuclear cells)
o} & M EZU AN TNF-q, IL-6 ¥ IL-102] 57} (Marin 5, 1997)7} R i% %S

O AvA HAES T 2 ol vk B54 WoAA S 448 st &d §EF Agy
<9 BEYGEE st FA [gAd AiS XA 98 FoEA UAe sF WA
AAA 22L& dAsteE AR A A (Sanders, 1999).

-

O Fernandes®} Shahani(1990)el <&JstH AFAle] <3 WHIAZH 3= giyAx
(macropharge)$} ¥ (lymphocyte)”} &4d3st=o] AGAA A=FS FO2ZA doAXA 1,
Bifidobacterium brevedt A|X¥ FZEEo°] FH2 Peyer's patch celld F24S FIAPO=E

macropharge-like cell#} B-cell®] £241S EA3AZITHE AHAFAE RI5Y LS.

O Perdigon 5(1990)2 F4tAtS FHol AT FASFAY EZWA F=ASFE S @ macropharge
9} lymphocyteE EASAA 28 eI, =3 L. casei®t L. acidophilus¥ &
ATEA 3tHS W v (spleen)H o] [gM FAZAM xS F7HE AAE
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O Schiffrin 5(1995)2 L. acidophilust& Fol| ATFo FozA WIS &5 JT7HE 7}
7 S Haustda, oo A+ (B. lactis, L. rhamnosus GG, L. johnsoni Lal)¢] ¢
of o3t ¥4 IgA W=7} A4 (Link-Amster 5, 1994), Lactobacillus brevis Fojof 9
3t a-interferon® =7} (Kishi %5, 1996), Lactobacillus casei® 7d7-Fojo] 23 v &9
NKAM =Zo] &4 g4 9 2 A Z£Z-8 (Phagocytic activity) 3% (Saito 5 1983), 181l
Lactobacillus€ 775 AXF(Rodent)ollA EAIF A+ [gMFEY F7HE27
(Erickson®} Hubbard, 2000) 5] XHi1s.

4. $712A
O FAA Ul == 7P el a8a Bol AREHE #rAkAY ARsY AT
A olv] Sue ATATs} WS
o] AAANAL A= Z=A4AE R
of thel A= of# & B8 A A ¢
O ¢ pH 939 (1 . 2% D) AW AT #F G AnA) 24 5@ 14A BY
A g i A= olr] AFEH A=

5. A& ## E32 (Phytogenic materials)

O 2&E FEEL olv AZH/AZ e NS B3 AT, §8 Edo] YF U theFsiy,
Aol A7 AYo| HA &= in vivoE B AT FUFHOE w9 FRIF AgEo] 9

Aol A (Gallois®} Oswald, 2008; 3% 2)
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E 2. 4E Fd EZo] olfx=e A AFAAAHA wX= Y& (Adopted from Gallois
S, 2008)
. o | A7t , #al
o) o A &
L DO Il P PR P R e a7z |wa
=3 a9 z7A as
(F) *
g IgA T, IgM
Thymol | 24 | 35 | 2d | o | - | + gA T, IeMT 0 1
¢ : TNF-a mRNA |
Th
ymol oAl s |ax| o | o | o 0 X | 2
Carvacrol
Carvacrol/
Cinnamaldeh T RS 40 55T 3
yde/ 20 3 2 0 0 0 24 168 2571 X 4
Capsicum dxd B HEZF %
oleoresin
Glucans 28 4 4 + 0 0 |89 : Zg1&1, IGF-11, 57 &3 X 5
L] , BT B3 1 IL-21,
Glucans | 28 | 3 |=ma | + " 0 T, 237 ea] o 6
IFN-y 1
Echinacea |WI¥7]| 6 A 0 0 + 0 0 7
Daidzein 11 6 | Ad | + + + w A FA 0 8
HA : IFN-y | Hlo] g 2
Genistein 10 5 FAgs: 0 + 0 ) 9
vz 2A1 g% |
o gH : [gG T, IgA T, C-creative
Quillaja 29 3 s 0 + - T 0 10
Quillaja 24 4 4 0 0 - 0 0 11
Ascophyllum| 24 4 74 0 + - 0 0 12

x* 1. Trevisi &, 2007; 2. Muhl® Liebert, 2007; 3. Manzanilla 5, 2006; 4. Nofrarias &, 2006;
Mao &, 2005, Yuan &, 2006, Maass &, 2005, Greiner &, 2001b; Greiner &, 2001la;
Ilsley &, 2005, Turner s, 2002b; Turner s, 2002a.

7}. 1B A& (Herbaceous plants)

(1) Thymol, Carvacrol

O WM& (Thyme)d @87+ (Oregano) 242 #& &2 <2l Thymol¥#} Carvacroldl] 7|¥FE
Gd e EF A8 ode HYAAC FFE F F v FAYELS v RiEHI
e (Woollard 5, 2007).

O U7V (8 Origanum vulgare)~ Thymo3} CarvacrolS H]<3F H| &2 $HfFsl=d A
AT FA-HSE=S AYOERE B3, oy At d=dy TxEHA CD4,
CD8’, Double positive T AlEZ9] HE&E& FsA7]7] W&Eolat 319 (Walter} Bilkei,
2004).
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O Thymol T @502 ALLIE Trevisi 5(2007)8] Ao = o]lfAE A TNF-a
mRNAS Bd Z4AE 53 dd9=F &7 (Trevisi et al, 2007)E R stg oy, Ld7le
Qo] g WY HEgo vX = FFo] FF BHEHA= E=

(2) Cinnamaldehyde

O Cinnamaldehydet= AU oAld 2o 8 F& 4ol 34 AIAEY 557 &=
2 2 A% 153 ME (lamina propria) & Z4steE 5 WA IdFE Foe RiE
Ao} (Manzanilla 5, 2006), 99 IH 7, &3 AAd 2L T/ ol wet
ow gt Hsts AHEA FAY, B AAE Hole A% JUS (Nofrarias 5, 2006)

(3) 71E}
O Echinacea purpureal] 8 8 22 XAT 402 A A3, 9 U HY x| %9
sl Al AT 2ol Zole A A EIou, =d=s WAl e HAREEo] FF3hE

= 217 2 (Maass 5, 2005).

O B-EF0L F2 5522 HE FU8 Aol ALZd Wo] &= o] kot &eFA] (Chinese
herb) <& 38Ul Astragalus membranaceus= CD4+ HX o gk 2803 WYL 5
S7HNF e (Yuan 5, 2006), olfFAE=e] G2 AolA E23 T AEY F4S FEA
Ao BaEAS Y (Mao &, 2005), @5 HolEFFQl JojAx = dhgo] T35

O o]&EFHE (isoflavone)?] Genistein?} Daidzein®] A3+ PRRS #lo]#H 2E v|ZFo =2 A
A A=A vtolel 2~ & AAE 7”\3}?(15 A 1F 4E §F 4-2499] IFN-y<}
niol ) 2o o FS AaAH oM, A4S MAANFH S (Greiner 5, 2001ab).

v} AR (Saponins)

O AEUL Ju|o A XA sl= Quillaja saponaria®l 738 AR ZAZ dg|2ro]l= A Eo]

v Arve}l (Salmonella enterica typhimurium)< A&7 A2 A= AHF iy
g3 AYA & (haptoglobin, igM)oll &S FA= FU%2 (Turner et al.,, 2002b).

O Iisley & (2005 WA A 3Fol H|X= F3Fo] vfddd 7152 H7igk A5 W A
g =27 w1 8d (tannins) @]l =7 wiiEolgtasty AAEH AEd F=
g A7gleon, xE ¥ W IgA, IgG, C-reactive @& 2 Alg A Fwko] o
o w FUteke e #EAS.

“

3

2> i K
2 o

ot I E=F F=E (Seaweed extract)
O MNEF FE==5 9A WY =24 7|59 Ude A2 ¢dHA oy (Yoshizawa &, 1993),
o] o] MY A AF= ufg I)ukg)

O Ascophvllum nodosum FZ5<2 2R}y (Salmonella enterica typhimurium)S AF74
AR oAbzl =R R Fostdle W, AV =0l wWet linearstAl AsAHAY ST
2 ARRE AV JRoy, HEA Ax9 {FoF¢] HeleE §IS (Turner 5, 2002a).

o X
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# 3. 7MY H s FeE G Blagt Erdaedgddy g2
Freeze Dried Dried Soybean®
dried porcine  bovine protein
Component SDAP? SDPP™ . . Casein® concentrat
porcine  plasmac plasma o
plasma“
Drymatter 91 94.6 90.8 911 916 91 90
Crudeprotei
. 78 87.5 68 70 70 89 64
Crude fat 20 1.0 2.0 15 15 0.8 3.0
Ash n.g. 5.0 115 11.8 10.3 n.g. n.g.
Calcium 0.15 0.09 n.g. n.g. n.g. 0.61 0.35
Phosphorus 171 0.13 n.g. n.g. n.g. 0.82 0.81
Sodium 3.02 340 5.20 5.10 5.00 0.01 0.05
Chloride 1.50 n.g. n.g. n.g. n.g. 0.04 n.g.
Potassium 0.20 0.13 n.g. n.g. n.g. 0.01 2.20
Magnesium 0.34 n.g. n.g. n.g. n.g. 0.01 0.32
*Spray-driedporcineplasma  °NationalResearchCouncil(1998). bDelaney(1975)
‘HowellandLawrie(1983)n.g.=notgiven
3 4 FHAIRIS o FRbe) Blagk R g g eele] ofnl b e
Contents, % Apparent ileal digestibility, %
. b . . Soybean . . Soybean
SDAP SDPP SDBPb Casein SDAP Casein
meal* meal*
Alanine n.g. 419 3.95 2.69 2.05 n.g. 95 85
Asparagine n.g. 7.58 848 6.13 542 n.g. 96 87
Arginine 455 447 4.7 3.02 3.46 90 94 94
Glutamine n.g. 11.18 11.39 18.48 8.45 n.g. 96 90
Glycine n.g. 2.8 291 1.68 201 n.g. 94 83
Histidine 2.55 251 245 2.6 1.26 91 98 89
Isoleucine 271 2.79 253 4.37 215 85 95 87
Leucine 7.61 744 7.63 8.15 3.6 84 98 87
Lysine 6.84 6.84 743 6.72 29 87 98 89
Methionine 0.75 0.62 0.95 2.52 0.65 64 98 90
Cystine 2.63 3.03 3.16 0.34 0.7 n.g. 86 82
Phenylalanine 442 443 4.25 437 2.38 88 99 88
Proline n.g. 5.9 571 941 2.38 n.g. 98 89
Serine n.g. 452 5.59 4.79 243 n.g. 91 87
Tyrosine 3.53 3.79 3.89 4.7 173 n.g. 99 88
Threonine 472 454 5.54 361 1.82 82 94 84
Tryptophan 1.36 136 145 1.09 0.61 92 97 87
Valine 494 5.07 5.64 5.63 2.24 86 95 86

* Spray-dried porcine plasma ¥ Spray-dried bovine plasma ? National Research Council (1998)
b Van der Peet-Schwering and Binnendijk (1997) ¢ CVB (1999) n.g. = not given
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(3) #8714

©)

O

AANA FFAx o] g3 ojug 712hg S ol fAEe AAHA S MAdst
Aol el 3] B AA] Fgkon, grt o]E5o] AT

TR dRAEWe BRAEA o B AR 120 =E5H7] wadd W8 A=
2 EA4e AYa o] FF oz e duddd vl o] &&o] &5 (Borg &, 2002)
ol T EfH HFHI BT AEL 1A ARE HAFHSH HEH ols F2 oyAIdo]
Ao A egslER dulld o] 4318 B2 TEAAA FUFHoRE AUt dEE AE
do g vAA | (Everts &, 1999)

mEbA, BRAZE TN o] fAE AR WollA 2

= o 9@ Ho ¢FEo ofnx
b FEEeE A&ste A Eo Ei W feudy fASgE As R E
(Darragh®} Moughan, 1998)
2 7R B AdA Al 9% A2 A dFHE S (van Dijk &, 2001)
218 2= 712 g A (Ermer &, 1994)

-

BEEAZ g% ol g ojy3t ARo] AAS zd-stes A2H = Ao I IFTFS
nE & Qe A

Y% U IgG-rich fraction®] 9% AAE AL Ao 53 AN &35 HYS

(Pirece &, 2005)

Az AW Immunoglobulin &3 #A7F A& 7hsAo] 7M& 3 7o =w
A7 H oo (Gatnau®t Zimmerman, 1991, Hx 714 AF o]F), 54 ¥
Ny HAS HE53 HAZEYH A2 RO F gpray dried immune porcine plasma® =
A3t
42317 W dENs o3t 9 Wojr)s A3 E QI WA HAEoY 2Ef s g
& 74 (Campbell 5, 2010)

&
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4) F2 A4 A3
O Torrallardona (2010)2] Review
S5 2 HuA9 vERE (12,0007 =}

9] Publication< review)

=

) Y

ES Q1g3te] ofelsl gol ol fAEANA APAT F

=02 FYPHJY 75710 APo R o] Fo|Zl 4374

180 200 -
g i 8 - T 1501 gt
E | g e 0 . E wo; %oog:,a:ﬂé %
5 30 . e & . © s 3 g b % n @
T+ E% A ME| T RN
% i ;go‘gg @ : av 5 g i i °¢%35° ° ]
0 ¥ ~ Yo o 2 S04 ¢ oo
< g ” g o <
'40 T T T T T T T T T 1 -lm
Zm.-
% 150 - $ . £
E & < E
g 100 & 2 " E g
E o 960 E% Eog 3‘: ’ g ’ i ) g
& e gl fea. . i g 3
3 s = 4
'ﬂ} T T T T T T T T T 1 T T T 1
06 -
_ 04 o 2o =
2 o0z =
g o ] ? * vo g &
Eg] o, vee . :
s 06 8 > 4 g & °
E 05 L z -
& 101 o E.
-12 - 154
4 s ] = . "
16 T T T T T T T T T 1 2.0 T T T T T 1
0 z 4 6 B W 1@ 14 16 I8 20 [ 5 10 15 0 15 30
SDP mehision (%) SDP mchision (%6}
a9 12, o) F A 1570 S 8T a9 13 ol § 257 Hdx e
gkl A A TR mAE G FaFol A A WAl mAE G
Ao o]lgd A3 4 ADG (95), ADFI Ao o]gwd A3d 4 ADG (192), ADFI
(96), FGR (92) (185), FGR (189)
# 5 AR B ol T A 15 e olw F 27t £ ddd ] 39971 A
459 Al wAE a7
Ist week postweaning 2 weeks postweaning
Chalclfnge . ADG | ADFI | FGR . ADG | ADFI | FGR
(g/d) (g/d) (g/g) (g/d) (g/d) (g/g)
-0.95a,
YES 10 +38%* +21b, t N 23 +46* +37* -0.39a,*
NO 74 +54* +47a,* -0.11b 120 +36* +41%* -0.04b
PooledST 377 | 365 | 068 407 | 438 | 043
n: Number of trials * p<0.05; { p<0.l. Statistical significance of improvement over controls without plasma
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O

PrAZ YRR AGFAFR HAFS AHANE Tavt gow, olHG Tae of
F F AAF} F AmFeg o 2

PRz @gune] o] AF FEAA wobASEE, B4 A-HY FFEe| Yo} 4
Aol BAZ Qe A% Bk 2 AN & 7)Y s

FAAS 2 AFEAAE ST & gE o) NEPoR Hoh 2 M &3

B £FOE BREAZ FFVML ASY B 239 /5 A%l Bk ANEL B
Aze) Ban 44 B BEW DI} 98

ARHos gust ol FFS MAEA FAN WAAA ggod, BrAx I
Mo HAT AT ABEAZY FME L4 §E AT HAE FAATE Aoz
Heg

o dstaw A (IgY; Hyperimmunized egg)

E4 BHdd AE =v ddol tig a9 S Ad AdAE
A AGANAE FAE AolstA HER, A& EA7F He=
Ad

ksl
=
Fule] A% 29 mE T AL AFE BoHE 25 A8

2 2, SEHAH (Bovine colostrum, Lactoferrin)
&9 Z2AE AA Folx 9 AR WS¢ T3 IS )
3 ( I o]

<
X
ox
X

O
2L
oo
Y]

b

M EAE (apoptosis) S 7+
s, &4 gRo AAYE —51—{]’5‘}7]‘: s} (Huguet =, 2007).

Boudry & (2007)7}F R.313k wniol] w2 49 }—-ror*‘: HA A ] BFFZE2 (lymphoid
tissue)ol AHFACE FFE vx WIH A& JbedtA doka skde=d, Thl (IL-2,

[FN-y, IL-12) =+ Th2 (IL-4, 1I-10) #olE7I1e] Aoy 54 FHEE ZHdt+

Zo] &g o] =28 te WA 83 rE Adoa AAF

SHH 429 2FE AF9 Peyer's patche W TN Eo] F F£5 FoHORE TAAFO
U, 1 F2 BhgE EIAEE, o 2 9 /79 vlolEA (mitogen; FAHEE F
7 EA) F—luoﬂ o3k "z E3bsol Aty 3=z v, 9 e i FelelA
T Z7H A5 (Boudry 5, 2007)

gEHH (lactoferrm)«] A A=A AArE ddstes &3 By olyet | Alxd |y
(Fx g9 9 w4 g F3% ) 9 AA8 99 (EF W IgA, IgM, G F
7hel= A%S F& AoE Bi97|E & (Shan 5, 2007)

7
ZAY BEA% Za7nE2F 84 (Poly-gamma-glutamate)S 289 ofu] Ak 31 22} 4 A
Z Yyt /e F g AEQ] ¥y x AMEEE 2~ AT (Bacillus  subtilis
LAEAG HAF EHAZ F84, o4, AENAH L

h=
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gl obplicdt mRALAR DRI SkE, HAE, V154 AF BIE, TUE
So2 Ag Wt S SgsAT obHtA W 2% ABH/MIRA (Sung, 2010E
Wee Al 7 xAT @ Gl UE ATE 2R A (1Y 1)

0=C—N—H
H—“JI: —Coo
IB(I:HZ
&n
O0=C—N—H
|-|—°*(':—coo-
Bcu2
VCH
o=C—nN—H |(N)
H "tlt—coo-
B(I:Hz
V?HZ
coo-

e
3]
<
=
=
o)
=
=
v
C
=
o]
a

1914, EAvtERE7Ee 72 2 O A &=

O Lee (201008 A7l oJatd EAFe] & Zedvt= 784 (2000 kDa) & w9220 A+
£o] (Oral administration)s} < gyt MolEFISl BH|E %3 Thl (T helper
D) 3= B35 Fxshe Hx2d 7lso] de A= A (Lee, 2010).
ZYdvlE £k W*‘H]E% A=3ked TNF-¢}F IL-19] Y& =35t dY7jss
BA7Ie 98-S Ja, T-HaFolA IFN-9 EHE Fxste] TAHE W BAZ, th2]A
Ap A4S Al Z(NK  cell) % A AA AEZY At 2 ovlol 2 o] thyk oA E
2 AAE Ao i3 B % HiEo k5 (Hahm &, 2004, Lee &, 2004; Lee
2009; 19 15)

M om

91“ o

, Phagosome

E Secretion of cytokine n .Activation of
immune cells

-

B 3 AT TRy

% \ /Interleukin 1\
/gu. =4 ‘: Picudopodia H”l:> Interleukin 6 “ B cells

7 Iy \ Interleukin 8 T helper cells
Phagolysosome /© Phagosome Interleukin 12 II[“::>

Lysosome

Interleukin 18 NK Ce".S
III] A aprEge TNF-Alpha Neutrophils

\ o Inflammatory cells
v

Cytotoxic T cells

Natural Killer cell [Hat RILY Dioi=d Sy @ oF= Al o1 f|
& T lymphocyte

915, Z8dviEFe4te] AYgd 4 239
(D. Y. Lee &, 2009), Jang &, 2011
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A 2 A vHE5o] AYFAA e PRRS AFAI L 53 J4 FoF
A A¥

=

1. A5 2 49y
7} A A

PRRSV (Porcine reproductive and respriatory virus) 337} 2 &9 AALS 2AA 8k A
2 gelo] BF SR YEY 458 4079 ol fAES FAlske] 8FEt AdS sk
o AgE 4055 A vYAHTT(NV, Non-vaccine group)@F 418+ (V, Vaccine
group) 2.2 oA AFES APt o 7z 259 2054 wlAgs At (Table 1). 473 5-F
HER2 =S Algo] Z335te] Folstdlon wWAHFFS 45Ho] PRRSV Al (Behringer

Ot

Ingelheim, Germany) 2mlE IS5HETsAT. NANHE 37 Fo] ZE 2=o Lol &
HAAE Y kR A ke Bulg PRRSV(10™TCIDsy/ml) 2meS W o2 (2, $-= v 7
ZHzF 1 Fol), 2m Ve R FAHTSAY. TAHTLRENTEH A TEAA dFd @
N2 A3 Xﬁ‘%%% AAstR o, 3FEs 17| Al 475, 77394 117 A5
=335t FAVE AAeE FAE HAAHflow cytometry)E 8 AFE, 7, 8F#H, 9FH,
1057383 1157H o iﬂ%ﬂ% stk PRRSV O] H]7F 1] s faf A Al v 2gs st
o AY T8 F FAS @*13@4 #H St HANS stlon, a9l AR A
A0S AFEE] 98 dx, A, AedE=A, A dzds AH ST

3 6. perimental groups

. PRRSV Vaccine Concentration
Group No. of pig . . . i
inoculation inoculation of barodon(%)
NV-A 5 (@) - -
Non-vaccine NV-B o © B 0.025
group NV-C 5 (@) - 0.05
NV-D 5 (@) - 0.1
V-A 5 (@] @) -
Vaccine V-B 5 ® o 0.025
group vV-C 5 @) ) 0.05
V-D 5 O @) 0.1
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°
julss
o
ol\
oy

At 2 FEAZ 7I5sd 257 2 A= 0 = 8 1 = 2EHSA] 7}
M SHE2T EE W5E; 2= /e 352Y £ W8 F; 3 = 2EYaN $F55E 55
2% e NEF 4 - FEES SFTY EE NEF 5 - 2EU2A AW 5FTY EE
HTE; 6 = At s53d £ Hlsgos BRslY 715389 o (Harbur ef al 1995), ~E
g AP v gag A AES BT 0 BT 19 s Bie AL g
OE dRSROIA, AAL ASRA, B bR VS er 57 AW Aol vkt
A e gk

* Harbur et al 1995. Comparison of the Pathogenicity of Two US Porcine Reproductive
and Respiratory Syndrome Virus Isolates with that of the Lelystad Virus. Vet Pathol 32:
648-660.

o A E

RE A= 479 AE A= AlA), 773 (FA-E AR, 1173(3E 5 Al 7hA
W AF5S =AHsle] A=A FH(ADG, average daily gain)® AR LTS (FCR, Feed
conversion rate)S At Th

& ol &
= 1=

e

AEgste] dHS FEd F 56TCAA 3021t HlEst A7l & fHAbe AFE-3ES T
v %53l Aol PRRSVOl thd &A7b= ELISAME #AMe3l e, PRRSV antibody test
ELISA kit(Idexx. USA)E AF&3tSith AW H S AxALe] AREA WA o wet At &
AAELS 111022 s|Asto] ZF welldl 100p0% 53k 5 30:&7F wieFgt % wahing solution
o7 3 AHsATt kit A A E3 swine [gG 23 A S ZF wello] 100® £33 5, 30
E7F wjFslal washing solution® 2 677 A2 skt TMB solutiong 100402 2z} welloll
Fohal 158-ERt ol MAAIZ oW, stop solution® & WS AAAZTE AGS0nm &3 =
OD% =43k & positive control¥} negative control®] zkell whe} AAbste] S/P ratio #k
0.4017%4d A5 ¥z AAA

o x e
o

o~

®asle] buffy coat & #&% ¥, Ficoll(Sigma)oll T3 3 1500 rpmol A
glskitk. @43 Ficollzhe] AWM W5 AFske] PBSOl AlHE 3,
tryphan blue exclusion techniqueol &&} BEAEFZ AlFete] HZF 1X10/mlE =438ttt
W opFeh A4S 93] WA AE BHEA (Cell surface molecules)ol]l 5o]# ¢l @&

YA ol g3l BT,
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al, A A

A=

=R

FE

o AEE Straw(1986)9] Wil weh A90, A9, TGS 47 10%)
H S i, #9 F49gS 77 25% TEete] Hie iﬂi% ATHLH

* Straw B. 1986. A look at the factors that contribute to the development of swine
pneumonia. Vet Med 81: 747-756

% 16. Gross pig lung lesion
scoring system(100 points).

(1) Standard plasmid cDNA < H]

PRRSV RNAZ RNeasy Mini Kit (Qiagen, Netherlands)E ©]-&3lo] FZ3F5th. PRRSV
ORF7 full gene(375bp)S RT-PCRS ©]&3}e] ¢cDNAZ A3 tHYoon % ). oligonucleotide
primer+ forward primer= 5-TAC ATT CTG GCC CCT GC-3, reverse primere= 5-TCG
CCC TAA TTG AATAGG TGA-3°¢|#, RT-PCR ®r-§g<2 RNA template 5ulol 0.2uMe]
forward, reverse primer, SolGent® Smart Tag RT Pre-Mix 2510, Nuclease free water 164l
2 A7be WS 50ulE 42°ColA 458, 95Tl A 289 wkgzZCA 13 APF g A%
3Fe] 95T 20%, annealing temperature 40%, 72°C 189 ¥ Z Ao A 353 wrE3aL, 72T
5% 13] Algstdt). ¥ ORf7 CDNAT: Topo® TA® cloning kit(Invitrogen, USA)E ©]
£3}e] plasmidol] Atiste] SZ A7l § plasmid mini prep kit(Qiagen, Netherlands)ZS ©]-&
3o standard  plasmid cDNAZ F=oYth F=3 plasmide= nanodrop
specthrophotometer(Thermo scientific, USA)E o] &3fo] A #3513t}

* Yoon et al 2008. Genetic characterization of the Korean porcine reproductiveand
respiratory syndrome viruses based on the nucleocapsid protein gene (ORF7) sequences.
Arch Virol 153:627-635.
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(2) Real time RT-PCRE ©]&3% PRRSV A

PRRSVY AFHEAES ¢35 real time PCRYHS AF&3F1tHCheng 5, 2008). oligonucleotide
primer+= forward primer— 5 -TCAGCTGTGCCARATGCTGG-

3’, reverse primer= b5 -AAATGGGGCTTCTCCGGGTTTT-3'Z dual-labeled probes=
FAM-TCCCGGTCCCTTGCCTCTGGA-TAMRA®°| ™, real time PCR W& DNA template
200 100pM forward®} reverse primer 123l probe 0.5uxf, Premix EX Taq™ (Takara,
Japan) 12540, nuclease free water s H7Fs v 25 E 95T 5, 1 cycles Al
% denaturationE 95Co] 10s, annealing/extension 60C, © 50% wWrZZAoA 403 wWHE3F
t}. PRRVY AZFEA L standard plasmid cDNAZ 10°-10' copies/ul® @A 3 A3 5 7z} A1
Z 5 Real time PCR A]83¢t A3} = Smartcycler software(Cephaid, USA)E ©]-83}Standard
curve(Fig. 2)& #| 23} o}

* Cheng et al 2008. Simultaneous detection of Classical swine fever virus and North
American genotype Porcine reproductive and respiratory syndrome virus using a duplex
real-time RT-PCR. J Vet Meth 151: 194-199.

45

40 -
e -
3!— 35
W 30 e,
= A (S -

25
= B
= 5l T T e
o -
=
w15
=
= 10

5

a

o 1 2 £ 4 D & 7
PRRSW plasmid copy number / ul {logig)

1% 17. Regression lines between the CT values and the input concentrations

of PRRSV plasmid cDNA in real-time RT-PCR detected using real time PCR.

(3) ANgA =49 PRRSV H=

A EANA F=3 total RNAE JHAF TF & A(reverse transcript, RT)HFS AA
cDNAZ 43 % real-time PCRS ©]&3lo] PRRSVE #HE3AUth RTHA L Diastar™
RT kit(Solgent. Korea)E o]&391ow, RNA 5ul, PRRSV-specific primer forward2}
reverseZ 717} 10, 2X RT pre-mix 100, Rnase-free water 3ulS A-2ox 58 A3 F
RTW-&S 50Cel 60+, RTase &3} vH-g-S 95T 5% Al Qstalrt.
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WA MES 10% sHE=EH] Fo] 48413 nA e Hh dvbael =2 A #HE 7
A F A4S wepde]| Evfstdar, 3um FAR vbE 2z dHe Addo) gyetAs) )
of dde] oeE A FTHFE T AT AAS AFT VR 2F FE2E SAE HG
o] Hematoxylin®} Eosin(H&E) @ 4-& AA|ste] Fedn|do=z #Azsdn), dlxz42 HaA
HE@eo] Aejo] wel 0 = no microscopic lesion; 1 = mild interstitial pneumonia; 2 =

moderate multifocal interstitial pneumonia; 3 = moderate diffuse interstitial pneumonia; 4
sever interstitial pneumonia® 3t tH(Halbur et al 1995). H=2d ZA& HYIHo AL
ZATFo] & Axo welk 0 = normal; 1 = mild, 2 = moderate; 3 = sever® 3t th
(Rovira et al.).

* Halbur et al 1995. Comparison of the pathogenicitiy of two US porcine reproductive and
respiratory syndome virus isolates with that o f the lelystad virus. Vet Pathol 32: 648-660.
* Rovira et al 2002. Experimental inoculation of conventional pigs with porcine
reproductive

and respiratory syndrome virus and porcine circovirus 2. J Virol 76: 3232-3239.

2F. FAIA

2% Ay SPSS statistics 20(IBM - Corp., USA)S o]&3te] SAAZE sttt A4
HAS A bR A8 A= kruskal-wallis AAS 319t By A A= 2707 v Lo
A EYHEE T @14, 371 o vlaoA 2ike] 5284 A4S AAH 4ol A4S AdA=
Duncan # A, F4ko] F4381#] &S A% A= Dunnett T3 HAS 3T v|& 28 Ad=

A¥EEL PRRSVE 4T 3 7573 7H 357 S8
]

AAG 9FHRE gt 779

=
O
N
olt
e
o2
B

Turk 2571 49 A vehgo , ol A BYEIF TEFI B4
e 2 Aok gtk AW MBS B, w3, PASG AF Sl WY FHL wAHA 2

*TH(E 7, 19 18).
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3 7. Estimated clinical respiratory disease scores* of non-vaccine groups for weeks post
PRRSV inoculation.

Clinical respiratory disease scores according to PRRSV

Group inoculation

Tw 8w Ow 10w 11w
NV-A 2+0.7 24+1.1 1.2+0.8 0.6+0.5 0.4x0.5
NV-B 1.4+0.5 1.6%+1.3 0.8%+1.3 0.4%£0.5 0.2+0.4
NV-C 1+0.7 1.4+1.1 1£1.2 0.4+0.5 0.2+£0.4
NV-D 1.2+0.8 1.2+1.1 0.8+0.8 0.4%£0.5 0.4%+0.5

* Mean (range) of clinical respiratory disease scores observed in each group at each DPI: 0 = normal; 1 =
mild dyspnea and/or tachypnea when stressed; 2 = mild dyspnea and/or tachypnea when at rest; 3 =
moderate dyspnea and/or tachypnea when stressed; 4 = moderate dyspnea and/or tachypnea when at rest; 5

= severe dyspnea and/or tachypnea when stressed; 6 = severe dyspnea and/or tachypnea when at rest.

4 WA
o
8 W NY-B
L=
w
J-
3 3t MY-C
_g O Wv-D
=
£ 2
=]
=]
z
=
=
E ‘{
P R
3
£
=]
a | - 1 L | | i
Tw B ow 10w 11w
Weeks

19 18. Estimated clinical respiratory disease scores of

non-vaccine groups for weeks post inoculation.

(2) B4E
3 = AAaEt 4FES Aol= fi/lem, PRRSV
ARJE T AP ES *é%}%ol FAEARI S ‘:} TARE F 717k Phase [olA HEZE= 9
NV-A+H T =& ADG(Avereage daily gain)S X2, NV-C¢ NV-D7+2 NV-A
A0 =2 ADGE HYTHP <0.05)(3% 8, 1% 19).
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3% 8 ADG(Avereage daily gain) of non-vaccine groups before and after PRRSV

inoculation.
ADG(kg/day)
Group
Phase I(4-7w) Phase I(7-11w)

NV-A 0.497£0.062 0.196+0.032°
NV-B 0.438£0.026 0.228+0.057%
NV-C 0.471£0.042 0.275%+0.032*
NV-D 0.429%£0.040 0.262£0.039?

* a, b, Means of within rows not followed by common letter differ significantly.

WA
06
| N-B

MNV-C

3 |
2 T ONV-D
2
04
2
< a a
[

0.2

4-TW 7-11w

Weeks

a9 19. ADG(Avereage daily gain) of non-vaccine groups
before and after PRRSV inoculation. a, b, Means of within rows

not followed by common letter differ significantly.
(3) Flow cytometryE ©] &3 W&+ ol A
HER2 = Fo] of i el #A gQlo] 4FHo| A 958 Alolol cytotoxic T lymphocyte®] 7214 <l

Z7h FAZ B FA AW A7 3 PRI BT Abelo] folHel Aol BEHA ¢

(2 E 20).
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—1:: B il red]
I__l DS barcaden
O | 0% e cmaies
. O.1% barockon

A | Crallenge

A Tw O 11w

Age

19 20. Cytotoxic T lymphocyte (CD3+CD4-CD8+)

HE2 = goel #A glo] 4FF oA 11578l o277 " A1 F7F FA47F #F =
o AE 7 5 AT S gx2at Aol o] #Fol ARl Apol= WEEA] ko 11FH viE
= F979 memory T helper cell H]&©o] tiFEaH 2 =2

ATHTH 21).

v
o
=
2L

s 3 ;  (Conteol
10 5 1 - 2020%% becdon
——

A T T 11w

Age

19 21. Memory T helper cell (CD3+CD4+CD8+)

BE PolA 33NN 8FYol o2 FA Fas LIFHe] Frhse FA B

4 HAqt vhEE 0.05%9 0.1% wolwol A 758l naive T helper cell Hl&©] #2240 =
= AS #EE 5 A (3" 22).
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| e— T il
= Q00% beradon

Lol EE - 06 bacdon
L  peis
Chaile
1 g
s
5
14—
S T Sw 11w

Age
29 22. Naive T helper cell (CD3+CD4+CD&-)

HER = 0.05%¢ 0.1% woatoll A 7580 B cell B &°] FoH o=z &
AATHZH 23).

i
flo
o
filo
i
ok
B

r

[+ 1 10 Koty
&0 - | s P o rg L B

11w

Age

1% 23. B cell (CD3-CD21+)

¥& T lymphocyte (CD3+y8+CD8-)+= =] Al A non-peptide antigen response2} ¥4 memory
ZIsel & AL s MEdTRA, Al HF 45 791 LT vhRE 0.05% 5
o] H o] xS XS tE o vl fFoHoRE =2 FS #AFT 5 UJTH(H
24).
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Y

{d

e = B2
£ 1 =
__ -

? _-I
E ] _|

.ﬁ.,?q
19 24, ¥§ T lymphocyte (CD3+y§+CD&-)

o 9FHol A 77t vhEE 0.05%9F 0.1% Folwe] vlgo] e ¥ g il
[©)

29 A4S 8FE 5 A (2" 25).

dw Tw Oy 11w

1% 25. NK cell (CD3-CD4-CD8+)

(4) PRRSV 3A|gk-&-

AHE=E2 PRRSV o44F ¥, 77958 LUF9I74HA4 A7 S718klth. PRRV] it
ARG vtz E FolEe]l NV-Avwt we A7]e] ZatA deojyith. NV-Ca# NV-D

[e)

o «—
758l NV-Aw it o4 o=m =2 FA7HE B o (P <0.05, NV-Bi= NV-A
< FAVE BAou #FofHQl Aol A 9?%4 108 Atololl NV-Aw& nf
Axswd FAZ7E Fotnow 1153704 =4 FAEATRGE 9, 18 26).
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3 9. Antibody titer(S/P ratio) of non-vaccine groups after inoculation.

PRRSV -specific antibody titer according to vaccine and PRRSV inoculation

Group

4w W 8w 9w 10w 11w
NV-A 0.2740.12 0.2240.22  0.47+0.13>  0.85£0.60  1.01£0.421  1.3940.28
NV-B 0.3840.20 0.30£0.22  0.60+0.12°  0.74+£0.59  0.9340.288  1.24+0.56
NV-C 0.3240.14 0.23+0.18  0.77+0.15% 1.06+0.14 0.8740.30 1.08+0.42
NV-D 0.31+0.16 0.2740.14 0.65£0.17° 0.96+0.37 0.95%0.44 1.1240.43

* a, b, Means of within rows not followed by common letter differ significantly.

—— YA
——NV-B
— NV-C

15 |
——NV-D

PRRSY ELISA S/P ratio

Weeks

29 26. Antibody titer(S/P ratio) of non-vaccine groups after
inoculation. * indicate the significant difference between NV-A,
NV-B and NV-C, NV-D.

(5) §+4 AP Ax

AYE B F, Sk AW ASE vt2E dolwEe] NV-Awre] ®r} A yehyt
PR Folws FolMs NV-Be] #Aw A7k 7Hd =9ker, NV-C % NV-D+ 9|
A A 2 Aol 7h fIATHGEE 10, 19 27)

3£ 10. Gross lung lesions induced by PRRSV in non-vaccine groups

Group NV-A NV-B NV-C NV-D

Score” 30.8+9.8 21.6x11.1 18+12.6 17+10.9

* Score given as an estimate of the percentage of the lung with grossly visible pneumonia.
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a9y 27. Lung;, pig. 10 days after
inoculation with PRRSV. Note the mild

multifocal mottled-tan consolidation.

(6) vl 7ol Ale] PRRSV wl&

AP=E52 PRRSV 348 F F, 878 FH H[Z o2 PRRSVE wiEatlon 853 o]
2 7o ze PRRSV HjE#Ho] #4sdd. 34HET & AE77t B¢t nzE Fold
S NV-AT®EUT H7ZFoze] PRRSV #&d el
PRRSV W& & zkol7t ideh 2+ #5438 A1k PRRS
th(E 11, 718 28).

Z,

3£ 11. PRRSV detection and quantification after inoculation.

PRRSV detection and quantification from nasal swap

Group
W 8w 9w 10w 11w
NV-A 4.30%£1.05 2.94+1.69 1.57£1.02 0.85£1.25
(5/5)° (4/5) (4/5) (2/5)
NV-B i 3.29£0.47 2.04£1.36 1.29£0.84 0.56£0.82
(5/5) (4/5) (4/5) (2/5)
NV-C _ 2.64+1.50 1.52+1.61 1.07£1.03 0.71£1.00
(5/5) (3/5) (3/5) (2/5)
NV-D 3.19+£0.40 2.20£1.32 0.97£0.94 0.23£0.52
(5/5) (4/5) (3/5) (1/5)

* No. of pigs detected PRRSV / No. of pigs inspected.
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a9 28, PRRSV quantification from nasal swaps after

inoculation.

(7) 714 PRRSV A=

PRRSVE AHE3 Agd=5e Ax dH& A3 oA PRRVZF AEHAT Hx, ¥
2 dzAdy Foa] vtEE FoiEo] NV-ATHT w2 PRRSV A&Z#S Hyon, #HE
= = 2 5

Y- A F2¢ xpo]E HYTHP < 0.05). HIRE FoJ+E57F PRRSV Ao
7} gldeh 72+ A 7)dE A d 7 PRRSV AEEd & xFol7F UG 12. 18 29).

O 4

3 12. PRRSV detection and quantification after inoculation.

PRRSV detection and quantification from respriatory organs

Group
tonsil hilar lymph node lung
NV-A 2.10x1.76 3.23£0.827 1.05%+1.11
(3/5) (5/5) (3/5)
NV-B 0.80£1.00 1.75+0.56" 0.67+0.64
(2/5) (5/5) (2/5)
1.05+0.96 1.68+0.46" 0.87+0.59
NV-C
(3/5) (5/5) (2/5)
NV-D 0.79£0.98 1.58+0.55° 0.63x0.54
(2/5) (5/5) (3/5)

* No. of pigs detected PRRSV / No. of pigs inspected. a, b, Means of within rows not

followed by common letter differ significantly.
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29 29. PRRSV quantification from respriatory organs after
inoculation. a, b, Means of within rows not followed by common

letter differ significantly.
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3 13. Microscopic lung lesions induced by PRRSV in non-vaccine groups

Group NA NB NC ND

Score” 3.2+0.8 2.64+0.9 2.0£1.0 2.2+1.1

* Microscopic lung lesion scores : 0 = no microscopic lesions; 1 = mild interstitial

pneumonia; 2 = moderate multifocal interstitial pneumonia; 3 = moderate diffuse interstitial
pneumonia; 4 = severe interstitial pneumon
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a9 30. (a), (b), (c) and (d) Microscopic section of a lung from a pig
infected with PRRSV. (a) There is mild interstitial pneumonia, bar = 500m.
(b) There is moderate diffuse interstitial pneumonia, bar = 500um. (c) There is
sever interstitial pneumonia, bar = 500um. (d) There is interstitial pneumonia
characterized by septal infiltration by mononuclear cells, and type 2
pneumocyte(arrow) hypertrophy and hyperplasia, bar = 80um.
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il Al S st A =E5S PRRSV 3A-E & 5357 dA=4o] FalstA UEYA
gkttt 75 HEo HlRE HEFETES V-ATET @ 3857 AdAASFE HYgon 8FH FH
HE AdTE BT 357 dAAF7E 48 FeS 1k 1058 115804 V-Ci+ 3

D2 5§V dAFAlel BEEA gt AEU|bEer Bd B @A HJAaF 5o
A FAL BEE A FAHE 14, 1™ 31).
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3 14. Estimated clinical respiratory disease scores* of vaccine groups for weeks post

inoculation.
Clinical respiratory disease scores according to PRRSV
Group inoculation
Tw 8w 9w 10w 11w
VA 0.8£0.8 0.6£0.5 0.6+0.5 0.4+0.5 0.4=x0.5
VB 0.4£0.5 0.4%£0.5 0.6x0.5 0.2+0.4 0.2£0.4
VC 0.2x0.4 0.2+0.4 0.4%£0.5 0 0
VD 0.4%+0.5 0.2x0.4 0.4%£0.5 0.2+0.4 0

* Mean (range) of clinical respiratory disease scores observed in each group at each DPI: 0 = normal; 1 = mild
dyspnea and/or tachypnea when stressed; 2 = mild dyspnea and/or tachypnea when at rest; 3 = moderate
dyspnea and/or tachypnea when stressed; 4 = moderate dyspnea and/or tachypnea when at rest; 5 = severe
dyspnea and/or tachypnea when stressed; 6 = severe dyspnea and/or tachypnea when

at rest.
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19 31. Estimated clinical respiratory disease scores of

non-vaccine groups for weeks post inoculation.
(2) 44&
AHE A 717FQ] Phase Il 4
]

; y
g gl Badgch
3 it

AFol 7F A

AHTFE AFEY Aol= glle™, PRRSV &+
FAHZE 5 7]7kQ] Phase oA vlE2E Foj+t
¥ =

(% 15, 1

;@
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3% 15, ADG(Avereage daily gain) of non-vaccine groups before and after PRRSV

inoculation.
ADG(kg/day)
Group
Phase I(4-7w) Phase I(7-11w)

NV-A 0.497%£0.033 0.317£0.044
NV-B 0.485%+0.030 0.332£0.055
NV-C 0.462%£0.035 0.352£0.036
NV-D 0.490%£0.069 0.354£0.075

*a, b, Means of within rows not followed by common letter differ significantly.

a6 - HV-A

H\V-B

| [

ov-D

04

ADG (Kg/day)

02 4

4-TW 11w

Weeks

a9 32. ADG(Avereage daily gain) of non-vaccine groups
before and after PRRSV inoculation.

S|
o

M

(3) Flow cytometryE ©]-§3 W&+ of*
WAl B HEZE AR A u R AR vEE Fo] ool #A glo] 458 o
7

cytotoxic T lymphocyte®] ARl F7F FA7F #& HAok A1d 7|13 =
Abolel fol Al Aol T A ekdrh(1y 33).
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19 34. Memory T helper cell (CD3+CD4+CD8+)

Tw O 11w

BE A 4FHAA TFEEA o277 A] AAF FHAsiohrr 107" HAl STkskE S A
7F @ HAG vrEE 0.05%9 0.1% sl Al ZH2E 758 3 9F# ol naive T helper cell
|

7)
Hlgo] Fodor w2 AS 42T + AAH(H 35H).
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19 35. Naive T helper cell (CD3+CD4+CDS8-)

WS JEsHA 1 FAFHTS AAT AFolAet e, 4F7H RS HE
£ 2olA 99T 1159 B celle] 2 Zo] vl Heg AT £ ATk
Aol A 0.05%F 0.1% BFZE Folte] B cell H]&o] oA oz =kvh(1d 36).

E BT
i
X .
20 J— 1T
7 L
e Tw Ow 11w
Age

19 36. B cell (CD3-CD21+)

Al 717 T abE s ) xR Akl o] {ol Al Afol= wEEA] Ut E 37).

i T S 11w
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29 37. ¥§ T lymphocyte (CD3+y8§+CD8-)

FEolA HERE 0.025%9 01% wolw o] NK cell Hl&o] thE o Hla] fodom o
SEh oledt AFE FolAolAs oy 959 11FHHA A&HHE As dFsAH (Y

38).

i:w.' I ?v.:' I Gy I I ll'lf..'
138 38. NK cell (CD3-CD4-CD8+)
(4) PRRSV 3A 84

L V-AFEET PRRSV #Alo] thsh dhautg-o] Z3tA erykh wal
qE L 3%‘—01 7?« o] H}EE HAETELS V-ATHY 52 A71E A5 dlor,

¥ 16. Antibody titer(S/P ratio) of non-vaccine groups after inoculation.

PRRSV -specific antibody titer according to vaccine and PRRSV inoculation

Group
4w W 8w 9w 10w 11w
V-A 0.29+0.12 0.66+0.11% 0.73%£0.15 0.87%£0.16 0.88+0.20 0.95%0.25
V-B 0.33%£0.10 0.84+0.19% 0.82+0.46 0.96%0.34 1.08+0.29 1.04+0.17
V-C 0.31£0.08 0.95+0.13° 1.03%£0.20 1.05£0.26 0.92+0.14 1.08+0.40
V-D 0.24+0.07 0.99+0.19° 0.90%+0.30 1.15+0.27 0.96+0.30 1.10+0.37

a, b, Means of within rows not followed by common letter differ significantly.
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29 39. Antibody titer(S/P ratio) of non-vaccine groups after

inoculation.
V-B and V-C, V-D.

HAL
A4 5 SaH AW A vlEE FJoliE
RATHE 17)

* Indicate the significant difference between V-A,

o] V-A

3 17. Gross lung lesions induced by PRRSV in non-vaccine groups

Group

V-A

V-B V-C

V-D

Score”

15.8+£3.8

9.4£9.0 10+3.4

11.4£7.4

To] Hup SHA yERsA| Rt

* Score given as an estimate of the percentage of the lung with grossly visible pneumonia.

A EEL PRRSV ¢ 4HF & 85 #HFE H4 o2 PRRSVE H&

7o 29 PRRSV HjZ#o] ZAastdi 10583 1158 4= PRRSVZE A9 A
ARFE & A7 S vEE FATLELS V-ATRTE B2 PRRSV #l&
om HlEE FoEZ HZ o R PRRSV HlE#HS 2 o)zt gl 7+ 34
PRRSV AZE = ztol7F fIATHE 18, 717 40)
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3 18. PRRSV detection and quantification after inoculation.

PRRSV detection and quantification from nasal swap

Group

Tw 8w 9w 10w 11w
VoA _ 1.3(4é/i51);30 0.7(124_;50).89 _ _
VB 1.0(3551).26 0.2(555?).51 B B
V-C B O.5(91v/_L51).18 0.3(614_;5())).72 B _
VoD ) 0.4(9550).97 ) ) )

* No. of pigs detected PRRSV / No. of pigs inspected.

3
——-A
& ——Y-B
g‘ -
L=
=3 — -
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-}
[N
E
0 -y
11w
Weeks

29 40. PRRSV quantification from nasal swaps after

inoculation.

A= AR HE Ydx 8y oA PRRVZF A&y AE=59% A 297 2%
th, AR HE JzAHgA #lEE FodEo] V-Av R ve PRRSV AEZFS Hygov
Ho A= & Zol7t itk ZF A7) Ad A7 PRRSV #AEEE 2ol 7F ITH(E 19, L
2 4]1)
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3 19. PRRSV detection and quantification after inoculation.

PRRSV detection and quantification from respriatory organs

Group

tonsil hilar lymph node lung
0.53£0.65 0.56+£0.64 0.18%+0.23

VoA (2/5) (3/5) (2/5)
0.35+0.69 0.2310.28 0.34+0.42

VB (1/5) (2/5) (2/5)
0.244+0.31 0.16%0.33

Ve ) (2/5) (1/5)
0.291+0.27 0.36x0.47

VD ) (3/5) (2/5)

* No. of pigs detected PRRSV / No. of pigs inspected. a, b, Means of within rows not followed by common

letter differ significantly.

14 mv-A
& ¥ my-E
.E i
o V-C
=] .
= Ov-D
=
E 0.8
& T
=5
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02 r

a I L L |

tosil hilar lymph node lung
Respiratory organ

19 41. PRRSV quantification from respriatory organs after
inoculation. a, b, Means of within rows not followed by common

letter differ significantly.

Ao A FAA dHEH Aol #EEAY type II pneumocyted] A 2 H| o)
Y=z A5 a4 daAxzEe] H&H o
~AT TR 2 Aol 7F TR 20, 19 42).
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3% 20. Microscopic lung lesions induced by PRRSV in non-vaccine groups.

Group V-A V-B V-C V-D

Score” 1.6+0.9 1.440.9 1.4%1.1 1.0+1.0

* Microscopic lung lesion scores : 0 = no microscopic lesions; 1 = mild interstitial pneumonia; 2 = moderate
multifocal interstitial pneumonia; 3 = moderate diffuse interstitial pneumonia; 4 = severe

interstitial pneumonia.

29 42, (a), (b), (c) and (d) Microscopic section of a lung from a pig
infected with PRRSV. (a) Microscopic section of a normal lung from a pig,
bar = 500im. (b) There is mild interstitial pneumonia, bar = 500im. (c¢) There
is moderate diffuse interstitial pneumonia, bar = 500um.
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85 ® 2079 A=S TG 9F sk AFS APt AP E 207 dExaH vrEE
S wet o2 R om (R 21), 47HFH MEES AFsd E£38te] Folsksith
ANFEEL 8FH Y 1258 FMD vaccine(Merial, USA)S  HE33 . A8 /AL 2 HE
A FE7HA dFd G R S AF2S Aasden, 4EES B 98 8FH,
1658l Ass SAsAT A7 HAE A8l 859, 1055, 1259, 135%, 1459, 155
F 16F7F AEdS AreA e, FAE AN low cytometry)% H?'SH 8=, 10519, 125
o, 145733 165750 APS AA3ATH

3t 21. Experimental groups

Group No. of pigs . Vaccin.e Concentration of
inoculation barodon(%)
A 5 O -
B 5 O 0.025
C 5 O 0.05
D 5 O 0.1
L FAZE AAL

oS it @S FElgh F 56TolA 303 vls3t A2 5 Akl AFESERA T
Hl 53 dA oA FMDel| tst gA7t= ELISAHZ AAFSFY 2™, FMD antibody test ELISA
kit(Prionics. USA)E AF&3tth AdWHE Az A&d Ao mel Ajgdct. A

Zo 111002 3Asle] 7t Welloﬂ 100 53+ % 303+ vl 9F$ £, wahing solution® =
3H A F3A T kit 4 A F3 swine IgG 23 FAE ZF welld] 10002 3 5, 3087
v} 9F3} 31 washing solution® 2 677H A& 3}ttt TMB solutione 10004 7} wellol] #5-3}

a1 15850 oFAloA MHIAIH o stop solutionOE WHE-S AAAATE A650nm EF = A OD
&S =43 5 positive control?} negative control®] #toll whel Al4ksle] S/P ratio #ko] 409]
dd Ag Fdo= At

2]slo] buffy coat &= w3t Ficoll(Sigma)oll 5353 % 1500 rpmol 4
. _

3 #, F
Jaterh. B4 Ficollhel AARNA M7= AFAste] PBSl AAH ¥,
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tryphan blue exclusion technique®l] 98] BEAMEFE AFste] FZF 1X10/mlE =2 eA9 ).
e S ol B A S Qe wME T ME EHEAF (Cell surface molecules)oll 5ol 4l @3 &

GAE ol 3t RAFAT

AR/FER ARESAA SEF JPZHS BBT 5 ggov, B, Bk, 2, {olF
oA S MARE P9 PASE BAEA 2t
. GAz

¥ 22. Antibody titer(S/P ratio) of pigs after FMD vaccine inoculation.

FMD-specific antibody titer according to vaccine inoculation

Group
SwW 10w 12w 13w 14w 15w 16w
A 37&?;‘;?‘1 26.848.2  10.0+55  36.946.8 39.9+12.1 36.6£12.5 43'5‘11;;)1'4
B 42'(71“/:51)8'5 20.0+11.0 21.048.0  37.549.3 412487 54.2419.1 48'(6;51)6'7
C 35'(%;)6'7 22.147.4 187485  44.448.1  48549.3  39.9+14.8 49'(331;51)6'6
D 46‘(2;52)1'5 31.045.1  19.0+14.2 49.9+12.9 58.5+19.7 46.5£20.9 58'(33752)0'5

* No. of seropositive pigs / No. of pigs inspected
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219 43. Antibody titer(S/P ratio) of pigs after FMD vaccine inoculation.
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19 44, Cytotoxic T lymphocyte (CD3+CD4-CD8+)
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22 WAl HE 2F 59 U4FHAA #FEE 0.025%9 0.05% FolwolA] xR 940
2 =& v]&9 memory T helper cello] ## HAcH(2d 45).

—1 10 (Control)
1 - 0.0025% barodan
; E—1 : 0.05% barodon
B (1% barodon
4 Vaccination

Age

19 45. Memory T helper cell (CD3+CD4+CD8+)

o\

128 WAl HE 457 21 125738 22k WAl HE: 2% Q1 1453 A 0.05% < 0.1% HF=Z
= Fol79 naive T helper cell H]&o] ZTE} =4 et 46).

T+

T

il
Bw 0w 12w 14w 16w
+

Age

19 46. Naive T helper cell (CD3+CD4+CD8-)

B 2ol B celld] HlE2 WA HFE olF HA fashe A%s Ealth PRRS W4l A
T Aol e detdA egad wkgozA, WAl AA7 B celld] T7HE 7HALAE E A
o2 FeH AT (TH 47).

12 WA HE 457 T 125" oA o] vls) viEE 0.025%¢F 0.05% wolare] Hl& o
feldom B B Ak 24 WA 4F 27 Folt BE Pl F7E AL Hlag
Z 5 Frow

o.o24 WA HE 4F F9 1650l nRE 005% FEl A folde

Al &o] 4] 5]
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Age

1% 47. B cell (CD3-CD21+)

45 - C— =0 (Control)
—3 - 0.0025% barodon
=1 :0.05% barodon

40 4 === : 0.1% barodon

A& :Vaccination

354 l

304 wH

Skl "
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LE T
8w 10w 12w 14w 6w

* +*
Age

a9 48. ¥y& T lymphocyte (CD3+y8+CD8-)

14 WA AE 4% Q) 12590A sRE Folwol djxzzd mal foldew NK cellh] &

1 : 0 (Contral)
[ : 0.0025% barodon
/3 :0.05% barodon

5 [ : 0.1% barodon
L & Vaccination

8w 10w 12w 14w 16w
1+ *

Age

19 49. NK cell (CD3-CD4-CD8+)

45 521 125l A ool B8] viE= 0.025%¢F 0.05% wolad] Hl&
A #Z HAqn 22 WAl HE 25 72 4FHd = ZE JddA S7td A
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19 50. CD8+ ¥6 T lymphocyte (CD3+y6+CD8+)
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19 51. experimental design

3t 23. Experimental groups
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AP EE] 8Fd A7 A A FAH Y dAok 7]EQA 400 FAMAZ FAH I Ao,
12 WAl AE & AT AEH o2 faste 4 4

e Bt 125" 23 WA HE =
K

¥ 24. Antibody titer(S/P ratio) of pigs.

FMD-specific antibody titer

G
TP TTTRDPC 14DPC 0 DPC

1DPC 2DPC 3DPC 4DPC 5DPC 6DPC
(8w) (10w) (12w)

A 6.1340.9 11.76+£6.  21.50+6.  71.7946. 82.66*11 69.95+3. 67.15+4. 61.24+14 70.88+£15
YT 2 5 0 4 5 1 9 2

B 640410 49.99%21  69.16+3.  69.28+5. 67.31%8.  64.98+9. 64.58+12 70.29%11 79.84+9.
0=l 5 8 8 4 7 1 6 7

49.99+18  75.83+4. 67.12+3. 68.8345. 65.47+8. 6536410 75.27+12 86.42+4.
¢ 4.70£5.5 8 4 7 3 0 5 1 8
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FAL WY B AF L AG A

(DA FEAEA
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20129 6€ 19979 20124 99 2597HA] AtR A &S A& oH] AMS 713 1495 E3HSHY
g

9BATF AHAl AlFT W&ol LA (F)7FA el Felv A delAd A8t

AGol BAT TEel ofdold 20%E 91 Ul wpAste] 4 AelT G 554 44w 1}
e g 3%, 258 2] e penol Wl AWS AL GRTOLRE 0%), 2
TR E 0025%), 2ET2URZE 005%) 2 AP TIOIEE 01%) 2 FEete] nlrEe] 3
ol mE ANAE, FEAF L AR HATS Sl AL ZAFATHIY 5).

Vaccine Concentration o
Group No. of cattles
inoculation f barodon(%)
A 5 (@) -
B 5 (@) 0.025
C 5 (@) 0.05
D 5 O 0.1
A b =] b= i e 2 e
E7 3.54 A7AE  asApEE 54 557488 el
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it 25. Chemical composition of experimental diets

Items Concentrate Timothy hay

————— DM %, basis -----

Dry matter, % 87.97 88.14
Crude protein 18.39 12.98
Ether extract 3.20 2.09
Crude fiber 9.21 29.63
Crude ash 9.72 5.88
NFE! 59. 48 49.42
NDF? 26.03 64.99
ADF? 12.00 41.05

"Nitrogen-free extract
’Neutral detergent fiber

3Acid detergent fiber

@) A% Y EH G2

REE L

FEAbE 9 2Rt Zeadel weh AgFelstdon el AT A WY Fef o
A e AR AL HAOR §9

(th Ateas
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ofy
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>
ol
X
N
o
Lo
2L
ol
Ll

ol g3kl Ats Be&o Artsldu. AR 282 Sl F(ke)/MF
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At A FH kg o= AAsE ).

S|

M

(2 A4 4
B A & BE AurE SAS(2002; version 9.01)9] GLM procedures ©| &3l oS3
& statistical model® A e th A B FAAR A7 214 E W Duncan®]
multiple range test& °]-83to] A3t F9AdS HA A H(Duncan, 1955).

Yix = u + Ti + P + (TxP); + e
S Y w, Ty Py (TxP)y 2 epe= 2H2 #S], AA Hat, A i9] 27, pen jo &7, A
o} pen 7te] wE gy 9 QJojeaE YEATL

dAEeste] @4 & F8d & 56TA 303 vlEs; A7l § AR AFE-3FdTh
v 53l dAolA FMDel tidt &A7k= ELISAYH o R 3Alstgl o™, FMD antibody test
ELISA kit(Prionics. USA)E AH&atith. AW AlxAbe] ARG Al wheh Al g
FANEFS 111002 A5t Zb well]l 100w &5 7 30237 wds ¥, wahing
solution®. & 3W A H3FAt} kit A A 33 swine IgG 22} SHAS ZF welldl] 10004 EF3F
5, 30%7F wlslal washing solutiono 2 677H A&tk TMB solutions 10004 7+
welloll FF3}aL 155 F<F ohalo| A WAAZH oW stop solution &2 WS AX|AIZTE AS0nm &
Frod O0D#IHS =AH3 FT positive control?} negative control®] zghell wz} AlAksle] S/P

ratio #kel 500144 44 dHdew AAHsAT

A

N

4) FAHE =4
gdols dAEE s buffy coat 5= w8 F, Ficoll(Sigma)dl +Z g $ 1500 rpmoll A

2097 AR @43 Ficoll¥te]l AAHAA wWE TS 2fF 3t PBSo| Al#3 3
tryphan blue exclusion technique®l] 98] BEAMEFE AFste] FZF 1X10/mlE 22 eA9 ).
e ok A8 Q] ME G ME ETHEAF (Cell surface molecules)el] o] &<l ©a &

& 26.
2 A E= (AbD serotec A3%)
Cat no. Target Format
MCA1653F CD4 FITC
MCAR838F WC1 FITC
MCA2365PE CD335 RPE
MCA2430PE CD25 RPE
MCAZ225PE MHC 1I RPE
MCA837F CD8 FITC
MCA2678F CD14 FITC
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MCA1424F CD21 FITC

MCA2041P647 CD172a | Alexa fluor 647
=+ A 5= (BDAF)

Cat No. Name Format
559582 CD3e FITC
561475 CD8a Alexa Fluor 647
559586 CD4a PE
561499 Mono/Gran PE
559867 CDh21 APC
561486 gd T lympho PE

AT LA

4W - A - 3896 - CD4 AW - B - 8933 - CD4
foi| o] Q2 1.0K 7] o s
1o 0 i ]
5007 800
T 6007] T 6007]
o &
om {7}
o 1 4]
4007 400
2007
Q3 ; a3
11.9 30, 19.5
0
; 54 LN A3zt ; ™ LEEN 232
10° 10’ 10° 10 10* 10° 10 10 10 10*
FL1-H FL1-H

AW - C - 6624 - CD4

a3
61.4

1
10

FLI-H

Q3
451




i} A

3% 27. Effect of Barodon on body weight, average daily gain, feed intake and feed

conversion rate of Holstein calves.

Barodon .
Item Control SEM P-value
0. 025% 0. 05% 0.1%

Body weight, kg

3.0 month 77.04 77.72 77.60 77.24 6.933 0.996
3.5 month 90. 84 92.56 90. 56 90. 38 8. 480 0.969
4.0 month 103.36 106.76  104.72  105.04 9.168 0.926
4.5 month 117.32  120.48 118.32 119.58 9.695 0.949
5.0 month 132.72 139.10 137.80 138.50 10.359 0.756
5.5 month 151.72 163.24 150.72 153.60 10,224 0.972
6.0 month 170.20 172.20 172.40 172.00 11.810  0.991
3-4 month

Average daily gain, kg 0.940 1.037 0.969 0.993 0.094 0.803
Average daily feed intake, kg 2.790 2.790 2.790 2.790 2 -
Daily roughage intake, kg 2.000 2.000 2.000 2.000 - -
Feed conversion rate 3.325 2.722 2.973 2.933 0. 341 0.564
4-5 month

Average daily gain, kg 1.049 1.155 1.181 1.195 0.079 0.509
Average daily feed intake, kg  3.300 3.300 3.300 3.300 - -
Daily roughage intake, kg 2.000 2.000 2.000 2.000 - -
Feed conversion rate 3.220 2.917 2.838 2.821 0.215 0.489
5-6 month

Average daily gain, kg 1.339 1.182 1.236 1.196 0.115 0.809
Average daily feed intake, kg 3.600 3.600 3.600 3.600 - -
Daily roughage intake, kg 2.000 2.000 2.000 2.000 - -
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Feed conversion rate 2.952 3.182 2.931 3.089 0.292 0.926
Overall

Average daily gain, kg 1.109 1.125 1.129 1.128 0.073 0.995
Average daily feed intake, kg 3.230 3.230 3.230 3.230 - -
Daily roughage intake, kg 2.000 2.000 2.000 2.000 - -
Feed conversion rate 3.029 2.932 2.880 2.906 0.208 0.939

IStandard error of mean

®No standard error of mean and P value due to the same value of feed intake among treatment as designed

(2) FAZE A

AEFEY idE FAVE HiE FAFH A 71EQ) 50T w2 FAES fFA S
AoH, 1aF WAl HE F AT A Frkete] wd 71E 502 dHE AEFS Bk 44
Ao 22 WA HE T2 FAV} AEH 07 Frtste 43S Bon, 1x WAl I 3
b AsES HSE A Sebrksled 22 WAlS HEd afd g R EE A3 D7 57 E kA
HA8] S7bskdv(aE 28, 1" 57)

¥ 28. Antibody titer(S/P ratio) of Holstein.

FMD-specific antibody titer
Group
3mon 3.5mon 4mon 4.5mon 5mon 5.5mon 6mon
A(0%) 31.6*+18.1 59.0£5.2 66.8+5.5 76.9+6.8 89.9+12.1 86.6+12.5 934+11.4
B(0.025%) 35.8+18.5 61.0%+11.0 69.0+8.0 77.5+£9.3 91.2+8.7 104.2+£19.1 | 98.6x16.7
C(0.05%) 28.3+16.7 58.7£7.4 62.1+8.5 844+8.1 98.5+9.3 89.9+14.8 99.3+16.6
D(0.1%) 36.2t21.5 59.0£5.1 71.0+14.2 89.9+12.9 | 108.5+£19.7 | 96.5+ 209 | 108.3£20.5
140
120
5 100 |
5
E 30
=
=
8, 60
il
g
E o —s—A(Negative control)
—=—B(Barodon 0.025%)
20 | =—C(Barodon 0.05%)
——D(Barodon 0.1%)
o
3 3.5 4 4.5 5 5.5 6
months
139 57. Antibody titer(S/P ratio) of Holstein
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(3) FAEEH

oA CD4, CDS, WC1 T lymphocyte:= FMDV 74 2 @Al 7] o] vl $23 o
th. FMDV7F A= AS A5 wE Aol CD4, CD8, WCI T lymphocyte7b 74
ol #zEE Y] wjitelth wkdol, MAlS HF e sdA = REE olE AZFA A2 7
F Z7Fstt}. (G. Joshi et al. / Vaccine 27 (2009) 6656 - 6661)

g 9
7z

o2 [ o
Lo ok

BEES Folah B 2o vasle o, 2ES 3o 2elAE CDgl A4 24 WA
% 257 FAA BAACE oot ZAAHY 58).

- A (0%)
60 - I B (0.025%)
] I C (0.05%)
WD (0.1 %)
50
40 1 *
e 1
= 304
+
2
(@]

12w 18w 20w
Week

Fig. 58. CD4+ Lymphocyte ratio
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Fig. 59. CD8+ Lymphocyte ratio
I A (0%)
40- I B (0.025%)
I C (0.05%)
I D (0.1 %)
304

20

CD14+ (%)

10

12w 18w 20w
Week

Fig. 60. CD14+ Neutrophil ratio

SAS A= Bojdt= CD21+ B cell T3 vf2 =S FoJ3 A9 22 WA HE 2F, 1
i 4F F Fo)Hor F7tE AL #ES S AdJAvH2E 61)
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Fig. 61. CD21+ B cell ratio

WC1¢ S z#ol7F e Aoz AFAHAA|R, WCIY of¢l WCI+CD25+ cell3}
WCI+MHCII+ cell®] 7§ vlR2E FoatolA 223WAl HEF 4535 58 657 o fodoz
S7tetE Aol #F HAAT o5& 74z MY S A3t regulatory celld}, WHES-o] A=}
o =]

7)
S <8+ antigen presenting cellZA] 9+S dhi= A o2 LA JvHIH 62).

I A (0%)
40- I B (0.025%)
] I C (0.05%)
3% D (0.1 %)
304

WC1+ (%)

12w 18w 20w
Week

Fig. 62. WC1+ gamma-delta T cell ratio
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Fig. 63. CD335+ Lymphocyte ratio
I A (0%)
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Fig. 64. WC1+CD335+ NK like T cell ratio
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Fig. 65. CD25+ cell ratio
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Fig. 66. WC1+CD25+ Regulatory T cell ratio
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Fig. 67.
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Fig. 68. WC1+MHCII+ cell ratio
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MHCII+ Antigen presenting cell ratio
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hH NE &

AN AT 90.62 + 16.29kg?l 47L& Fhg- o] dFobA] 2075 ANFEER TAGAT
) A7z 2 Fa

2013 39Y 26¢HE 20139 79 2¥7kA AR HE&S 9T oH] AbS 717 1498 E381]
98Ut JAHA A A

(th Alg AA 2wy

Aol FAIE g o]dFolA] 2075 & o] miAIste] 7 A F 5FH AXEE U
Ae F 37, 275 2] ©E penoll WS AlFS AASATE gi2TFOFRE 0%), 2P
(M2 E 0.025%), AFTF20F2E 0.05%) 2 AFF3EE 01%) 2 FEske] vEE] FH 7t
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Vaccine Concentration o
Group No. of cattles
inoculation f barodon(%:)

A 5 O -

B 5 O 0.025

C 5 (@) 0.05

D 5 (@] 0.1

Y = e = = P = e

47424 457024 sAhEd  s5AEY e/ EE

y v ooV v

-

() A1 AR B AR
At s s Fol7Idel A Algdt Saae-tiFet 5o dub 3 ofuFolx g ALRE ol &
SR A ANAL 5 170 2.25kg S, 271 A = 2.86kge, ML A= 3.0kg=
H9A B 7 5ol 2 Eske] AR Fosklal BlRA] Ax 2kge 2 9A A Fos)

ATHGEE 29).

to

i 29. Chemical composition of experimental diets
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Items Concentrate Timothy hay

————— DM %, basis -----

Dry matter, % 88.03 89.16
Crude protein 18. 38 13.35
Ether extract 3.48 2.88
Crude fiber 10. 26 27. 36
Crude ash 9.07 7.11
NFE! 58. 81 49.30
NDF? 24.78 60. 31
ADF® 13.03 42.56

Nitrogen-free extract
’Neutral detergent fiber

3Acid detergent fiber
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AFe AAWE 2214DAACE ALY $371F olgdtel ZFsark. 65193 AF =
o AqeA gtk AAFAFS FEAFS NPT o] Avsa
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ofy
[
>
il
g
A
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Lo
N
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KU
2
p‘L
2
>
bt
fols
o
ftlo
X
2
QL
R
O
>
il
fol
o
rlo
olN

Al & (ke)/ vl &
Als AHHF(kg) o2 AlAESE T
() A =4
B Ao d& BE EE SAS(2002; version 9.01)¢] GLM procedureE o] &3slo] th&u
22 statistical modelZ A3 Th EaF B4 BAAA FAA7E 14 =E W Duncan]
multiple range testE °]-&3ko] A 2J3te] fro] S A4 sk tH(Duncan, 1955).

Yixk = n + Ty + P; + (TxP)y + e

G Yk u, Ti Py (TxP)y; 2 ept= 242 #5%], AA H, A2 i9] &3 pen jo &3,
A2l et pen o] wEgd 9 JJoAE YERHT

(3) &A7F HAL

dols AYLste] BYL weld F 56TAM 08 WFH AD F Aol Agahsic

S B
H =3 dA o)A FMDel th3dt &7+ ELISAY S E AAbstgem, FMD antibody test
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ELISA kit(Prionics. USA)E AF&3tth AW HE A Z2ALS] AFEAEA O ol A]s)gint
B EL 111002 3Aste] ZF welldl 100x% #5383 5 3083 wikd ¥, wahing
solution®. & 3¥H Al &3} kit 4] A& swine IgG 22 &AE Z wellell 1002 -3+
%, 307+ vjF3tal washing solution® % 677H A2tk TMB solutions 10002 Z¢
wellol] 8}l 158 5k o} Alo|A whaAZ o stop solutionO & ¥H8-S AX|AZTE AB0nm &
Bz A ODFS =H3 & positive control?} negative control®] zkoll whz} A4kste] S/P
ratio kol 50013 A o= AAGSA

4) FAIEZE 4
gl JAREE3t] buffy coat o= &gt &, Ficoll(Sigma)oll F&% ¥ 1500 rpmoll 4]

2047 dAEEstA Y. @43 Ficoll#te] ZAAWHANA wWaEFE AfH3te] PBSol| A|H3E F
tryphan blue exclusion technique®l] 93] WEMEZFE AFste] FZE 1X10/mlE 229t}
W ol S e WA F ME FTHEA (Cell surface molecules)dl 5o]# Q1 T =
FAE o] &ste] FA AT

L

u A

(1) AHFA
S5 ojdgolAo] I MZE Fol LHE FHEHI AW AGAGNA HzES Folzt U
9 AF, MEARAAY, 2ALAAY, AFFAY 2L ARTE] 9P WA wIe

Table 49} Zt}. b4 ofddFopxo] g nlz=o] WA g5 & AdeLE wiAlst

3 30. Effect of Barodon on body weight, average daily gain, feed intake and feed

conversion rate of Hanwoo calves.

Barodon )
Item Control SEM P value
0.025% 0.05% 0.1%

Body weight, kg

4.0 month 90.76 90.05 90. 64 90.92 8.057  0.467
4.5 month 97.32 99.10 98. 00 96. 60 8.449 0.215
5.0 month 111.76  112.15 112.76  111.76 8.980 0.501
5.5 month 122,92  123.90 121.92 121.52 10.079 0.284
6.0 month 141.92 143.75 142.00 140.92 10.361 0.398
7.0 month 171.52 172.40  171.56  171.04 10.551 0.430
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4-5 month

Average daily gain, kg 0.752 0.788 0.790 0.744 0.074 0.925
Average daily feed intake, kg 2.180 2.170 2.170 2.250 0.308 0.500
Daily roughage intake, kg 2.000 2.000 2.000 2.000 -2 N
Feed conversion rate 3.050 2.853 2.656 3.030 0.296 0.782
5-6 month

Average daily gain, kg 1.078 1.130 1.042 1.040 0.105  0.847
Average daily feed intake, kg 2.855 2.855 2.855 2.855 - -
Daily roughage intake, kg 2.000 2.000 2.000 2.000 - -
Feed conversion rate 2.702 2.630 2.774 2.852 0.259 0.936
6-7 month

Average daily gain, kg 1.058 1.023 1.054 1.076 0.094 0.991
Average daily feed intake, kg 3. 000 3.000 3.000 3.000 - -
Daily roughage intake, kg 2.000 2.000 2.000 2.000 - -
Feed conversion rate 2.972 3.043 2.884 2.908 0.298 0.988
Overall

Average daily gain, kg 0.964 0.983 0.962 0.954 0.044 0.876
Average daily feed intake, kg 2.615 2.610 2.610 2.640 0.171 0.500
Daily roughage intake, kg 2.000 2.000 2.000 2.000 - -
Feed conversion rate 2.718 2.665 2.682 2.774 0.130 0.946

IStandard error of mean

®No standard error of mean and P value due to the same value of feed intake among treatment as designed

APSE) ALY FAE BFS FAFYS B9 71F9 500 BAAE FAH T 920
W, 13 WA 4E F AL B 7129 508 WE A9e nav 5ALHd 24 W 3
F ¥ FAY ASHoR Fkse 43S RG 14 WA F 48T B At 7
A3 Frhstgon, 24 WAL WEG SAAYREE AJT O 55A9AA FA8 St
gtk 559 ol F e wEd £A0) FANE BE 2Fo] FASAT

¥ 31. Antibody titer(S/P ratio) of Korean native cattle.

FMD-specific antibody titer
Group

4mon 4.5mon 5mon 5.5mon 6mon 7mon

A(0%) 494+17.3 | 63.3+22.4 | 67.9£9.9 80.8£10.0 | 88.7+6.3 89.4%6.0

B(0.025%) | 49.8+27.3 571+32.0 | 77.7£5.7 788+14.8 | 84.6x15.4 | 87.8+12.5

C(0.05%) 45.6%21.9 52.0£11.1 543+15.7 | 864+13.6 | 91.9%+8.9 92.8+£8.0

D(0.1%) 484+17.7 | 651159 | 69.8+16.2 | 88.2%6.7 89.5+5.2 86.8+4.9
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19 70. Antibody titer(S/P ratio) of Korean native cattle.
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1% 71. CD4+ Lymphocyte ratio
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a9y CD89l 4 -F 25 olF & vfEE wodeA nl&o] 7HE =A vEwe(d 72).

12w 18w 20w
Week

19 72. CD8+ Lymphocyte ratio

FAE Ashsd welsts CD2+ B cell Ed 25 o]F mEE Foi (005% F
0.025%)°ll A 714 =2 vj&o] B EJeH (2™ 73).

CD21+ (%)
s

N
o
1

=
o
1

138 73. CD21+ B cell ratio
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MHCII+ cell®] A9 45 °]$ 0.025% vt2E ool A th& tol] nls) vjws =

a2 s (d™ 74).

MHCII+ (%)

10 1

12w

18w 20w
Week

29 74. MHCII+ Antigen presenting cell ratio
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A6 A FMD M4 8% Ao 539 nSoluezgA 48
2w go] me A Wels H@ BA

1. AF¥A 3 (Feeding Trial)
7hoAd 3 2 As
1) Ad%sE 2 2347 (Experimental animal and design)

AT 80+1.22 kg, ol ¥ 24+3U <l ArY & ([Landracex Yorkshire]xLarge White)
|2k 12075 sAeE o, A3 AA] AGT Esdd XS sHoAAM 125 5 ALY
AFE FYsAT AFEAES AA 4A4 ], 3HtE o2 =Y 1074 A AFel we o
¥ (RCBD; Randomized Complete Block Design) 2. & v X3}t A G+ vl2= H7M4
ol mef AAsd e, o5 2o}k 1) Control (W&T) @ Fof7|go] dE=2 AFs dnt
Alg 2) kAl +HLEE 0.25%, 3) dHRALE+REE = 050%, 4) d¥HALE+HE2 = 1.00%.
AL E (Experimental diet)

SFa-tFEr 95 FHolr|do] AFs AR nlEES FEEE adetd o, Als
GAe wel g A 25 (3F), A A 35 (2F), HE (7F) d¥AlsE F95T o
BE AT o] o V| 2A s R ES AQstas skt

o

ol

N

A EL 5FANA = A - gutedl =4 A, o] & §A7|ol= HA-ZAE HE<l
wAb oA =T 1074 s8] AR ESAY AA AF 713 S 23 AFEE FAIE A
MAES odth AT 2 ARRAFAFES 125738 AAFEE 7t v SA-s e, &
Baxe= ARFEA 2 ALRS] FR7F vbe= AIASQD 0-3, 355, 5-12 ke AT F
(ADG), d3AtEA# % (ADFD, AtE&& (FCR)S E7Ietaith E=3 Wd9shy Ax 45
el dAS AN A A

3) A WAl HF (FMD Vaccination)

A
g WA 5 45kl 13E, RAL § 8Fakel 22F HEe A

>
ol
20
38
o

4) A A ®H (Statistical Analysis)
EAEA S SAS (SAS Institute, Inc., Cary, NC)¢ MIXED procedureE o] &3]
=S 2339 (experimental unit) 2 3te] = ® A5 3 At g3 FolA

S AT vlREe] H7FEE (unequally spaced)ol]l ©]3F linear, quadratic 3= 7

3t7] €&l orthogonal polynomial contrastE ©]-&3}%}

oxl i lO

gk AsE ® 19 HEhhdT i
g 17+ (0-125)¢] ADG, ADFI,

ottt Y vEe HUbe
A 2

?
w
N
N
n
=
N
[\
fol
P
o1
N
o)
n
hul
N
w
fos
(@)]
iR
[\
4N
o
T i
R
N
Y

FCRol glof A2 77kel ol g o291 Aot A3
= 7t W& A5 E 49 Linear &

4, 850 247t HEF 2319 TAIY WA HFol AR WAL 4P
Ut (29 2).

2. Flow cytometry @ gz BA : AMZ 23 2 A g8 Aedsiw
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¥R hREY 428 AP AE-R4ES A5 N 9
Barodon P-value
Ttem Control 0.25% 0.50% 1.00% SEM Treatment Linear Quadratic

BW, kg

0 wk 801 8.02 803 8.02 0.012 0.795 0.617 0453

1 wk 1074 10.79 1091 10.72 0.116 0.669 0.820 0.300

2 wk 14.16 13.98 1424 14.00 0.149 0,580 0,611 0.777

3 wk 17.66 1751 17.95 1751 0.309 0.724 0.806 0577

5 wk 24,64 25.22 25.43 95.09 0475 0.711 0.689 0.339

12 wk 66.27 6701 66.33 66.50 1441 0.980 0.993 0.896
0-1 wk

ADG, g 390 396 412 338 152 0.686 0.849 0316

ADFL g 482 502 514 503 16.9 0.623 0518 0.280

FCR 123 127 124 129 0.016 0.129 0.049 0.899
1-2 wk

ADG, g 489 455 475 468 89 0.155 0.396 0.201

ADFI, g 709 690 707 687 12.8 0.537 0.355 0.987

FCR 145 151 149 147 0.020 0.232 0.863 0.104
2-3 wk

ADG, g 500 504 531 499 243 0.758 0.930 0.408

ADFL g 782 774 795 785 23 0.973 0.889 0.903

FCR 156 154 1,50 158 0.043 0.606 0.696 0.254
0-3 wk

ADG, g 460 452 473 452 146 0.714 0.792 0.588

ADFL g 658 655 672 658 185 0.915 0.952 0.676

FCR 143 145 1.4 146 0.022 0.710 0,543 0.716
35 wk

ADG, g 524 556 528 546 123 0.376 0531 0.667

ADFL g 1022 1046 1091 1064 137 0.124 0.142 0.069

FCR 19 183 2.07 19 0.031 0.084 0.614 0.172
512 wk

ADG, g 850 853 835 845 303 0.973 0.893 0.829

ADFIL g 1998 1989 1957 1985 25 0911 0.869 0.605

FCR 235 2.33 235 235 0.038 0.976 0.897 0.819
Overall

ADG, g 693 702 694 696 16.9 0.983 0.994 0.898

ADFIL g 1495 1498 1495 1499 22.2 0.999 0.921 1.000

FCR 2.16 2.13 215 2.16 0.026 0.879 0.810 0.694
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JJ 289 Yes 3.2 141->8 |12.7->5.3%
% 4
89.70
BY-1 | 1072 Yes 41 o 10.5->12 10.9->7.2 |13.8->6.9%
o
89.20 |110.5->11.
BY-2 | 1212 Yes 41 o 9 11.4->75 (141->9.0%
o
_ 60.90 |10.5->11. 13.9->134
< BH | 2066 Yes 24 11.3->7.1
% 3 %
= 80.40 |10.1->12. 19.3->13.7
s | BS | 923 Yes 2.2 7.1->5.0
% 2 %
86.50 |11.4->12.
oAkl HS | 1687 Yes 2.5 o 6 9.1->6.5 [14.8->0.2%
o
73.80
CL | 1211 No 24 o 9.6->12.2 16.9->6.2 |10.9->7.3%
(o]
80.60 [10.6->12.
BD | 435 No 3.6 o 5 181->55 | 1.7->0.1%
(o]
GB | 405 No 34 | 75% [9.3->10.8 14->47 |12.1->6.4%
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PROTECTIVE EFFECTS AGAINST PRRSV INFECTION AND BOOSTING EFF
VACCING OF IMMUNOSTIMULATOR (BARODONY) IN PIGS
)i Kwon!, 8.0, Han', 8. J_Kim!, B, Y. Yoo, §. 1. Choi’, §. Y Hwang?, . H. Han
"College of Veterinary Medicine and Instituse of Velerinary Science, kanimwon Natioral Cmisersiv, Chunchon,
Republic of Korea, *Cargill Agri Puring, inc,, St . Republic Kovec. ‘Barodon-S.F Corp., Aniung, Republic of
Kurea, *Calloge of Veterimary « Seoul Nattoml Unfresity, seaul, Republic of Karea

CTS ON PRRSV

Inraduction

Poring reproductive and respiratory syndrome (PRRSY is -
the most significant infections diseuse surrently niTeeling -
the swine industry werldwide and is characterized F
regioductive ouses of Sows and tespiralory distedae tn

piglets'. Hardon® (Rarodon-: Korez) has  been

inwoduced for its effectivencss a5 8 nonspecific ¥ 1

immunostinulator in pigs. The purpese of this study is 0 it |7

evaluaie protective effects azainst PRRSY infection in

pigs - - e
A pe B S

Materials and Methods
Porly weaning pigs were divided info nun-viceine sroups
end W proups Lingely, Groups cxecpied contral
were with Barodon® acconding © concenization of
Barndon®. Non-vaccine groups were divided into NV-A
fcontealy, NV-B (0025%), NV-C (0.05%) aml NV-D
{0.1%), Vagcine groups wet, el into VA (control),
VeB (0.025%), V-C' (0.05%) and V=D (i1%). Total
experimentul period was § weeks, Vaccitie wroups were
inoculated  PRRSV  voccine  (Behringer  Tnpe
Germiny) at 4 weeks. The pathogenic NA PRRSV (10
TCIDwWmI} was: inoculated via nosul cavity (2. mil) and
traghea (2 ml) ot 7 weeks. Clinical sign and average daily
pain (ADG) were checked for the experimental period.
Binod samples were collecied ot 4, 7, K, 9, 10 and 11
weeks for ELISA (idexs, USA) | swap was
canducied 11 7. 8, 9, 10 and 11 weeks o deteer
Of PRRSV. Afler nicccopsy, lungy were o |
grass lung lesion’. Respinitory organ ssmples nmml |
Ty tste o ki) W, ooflechal Thr: ditectioe
of PRRSV and quantitative mnalysis by reai-time POR
H&E stain was used mthe lungs for msuring
micrascopic interstitial ung lesion®,

Figare 1. ADG (Average daily gain) of non-vaccine
groups before and afler PRRSY inoculation (A
PRRSV quuntification from respiratery. organs aier
iroculation ()

[rp—_—

Hesults :
In ADG, the resulis of NV-C and NV-D were higher thin | B - o ot
ihose of NV-A, significantly {Figure 1A). In quunomstive. . s 7
analysiv of TRRSY, the resils ot NV-C m N-D e Floure 2. Autibody tier (5P rale) of non-viceite:
ot than those af NVGA in hiar iymph node,  $70ups (A) and vaceine groups () atet inocalasion
us-nm.amly (Figure 1B}, Antibandy titers of NV-C pnd

D imcreased  rapidly PRRSV  imoeulation
thy (Figure 245, Antibedy respunses of V-C and
VD fed Barodon® were buosted ot 4.7 weeks afier
PRRSV vaccmation significantly (Figre 2B), In clinical
s lung fesion, excretion of PRESV via nasal
il microseopic inteestitial lung fesion, groups fed
Bnradnn" shawed i) resulls comparing with
caitrol; although theri were ne sigmificant difféerence in
experimental groups

riscussion wnd Concly

ment, feeding supplement with Barodon®
reduced
and

improved  ADG  and  antibody  response,
respirtory” clinical signs, Interstitial ung lesion
desection of PRRSV in respiratory organs
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The Protecive Effects against FMOV Infecton and Buo!lvg
Effects on FMDV Vaccine of BARODON® in Mini-Pigs
Challenged with FMD Virus

LY. jung!, S Han', CH. Kwon', CH. I&m" BV Yoo', S.1.
S0, Hwang', YH. Park’, LH. Han™!

TCableme of Veteinary Medicing, Kangwan Mational University,
Chunchean 200:701, Repablic of Kares, "Cargl Agri Puring,
Inc., Sungnam, Republic of Korea, Baradon-$.f Comp,, Ansting,
Republic of Kivea, ‘Collage of Veterinary Medicine, Seoud
National Linivestiy, Seoul, Repubilic of Korea

Introduction: Foot-and-mouth disease (FMI) virus ciuses @
highly contagious and devistating disease in cloven-hoated
animls, which nclode impcta Hvcslock such s catte and
swine’, BARDDON (Harodon-S.F, Korea) has been introdoced
ot effective oungpecific fimmunostimulator in pigs. The
this study is to evaluate profective effecss. of
H—\R(PDO‘I"::;;:.DEL FMDY infection in mini-pig.
Materials and Methods: Total experimental perid was (or
weeks. Nine SPF milni-pigs (8 weeks old) were divided into 3§
groups, which are Group &, B and C. 3 pigs were assigned to
sch groups. Group C was negative control group, which was
net vaccinated andl not fed with BARODON s well. Grovp B
was fed BARODON® with diet (1.05g per foed Tk Group A
and B were jected 2ml of EMDY e (Merial, UK. vin
Intramuseubir route 2t 14 week and 3™ week for the boosting
vaccination. The 1ml of FMDV. serotype O (Audoag stram,
2010) was chullenged and moculited (L°TCID per mi) via
subcutinenusly to the hoel bulbs of hin foot at 5" weeks. The
experinent of FACDY challenge was conducted in Animal and
Plant Quarantine Agency’s BSL-3 level skielding facility
Rectal tempetature was messured sfter EMDY challenge, Cli-
signs such as lameness, anorexia and the No. of vesicles
Bloe samples were collected
ny after FMDY challenye for ELISA

i
i the besion wer evalust
17 and 3™ weck and
{Prionics, Switzerland)

Results: The rectal tesmperature in Group B fed with
BARODON v Jowes than that of Geoup A nd €, The clinical sign
scoress of Group 2 also were lowerr thin these of other joups.
{Fig. 1) Antibody titers of Grmp A and B were incressed
oty before FMDV challenge by vac cination, signifcantly (P

. i
DPL-The fact that antibody Hrers of Group B were lower than
those: of Growp A and C owuld be explained wilh neitrsling
by sesponses of Group B were continunusly
increased after 4 DPL(Fiz. 23
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¥ig. 1. Rectal femperature und Clnical sign score
after FMDYV chalienge
= e
|
w0 |

P
&

“Fig. 2. Antibody titer(S/F ratio).

Conclusions: In this study, feeding supplemented - with

BARODUN® had an effect to decrease in rectil tempersture,

reduce clinical signs and improve antihuly respanse. Therefore,

BARODON® would be crpectid a5 an essential immusos-

timulator against FMDV infectian.
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Induction of Interferon Stimulaied Gene (1SG) by Re-
combinant Adenovirus Simullancously Pxpressing Por-
cine IFN-a and IFN-y (Ad-porcine IFNwr)

sedyung Kim, JongHyeon Fark’, KwangNycomg Lee®,
Young foon Ka', Hyang-Sim Lee’, Min-CGoo Ses*, Dong-5ul
Tark?, Byounghan Kim*, Su-Mi Kim
Foot-and-Mouth Disese Division, Aninal and Phint Grearantine




e | EHNC gga | Aa4s | wsAs | dE2ER | 9
=3 1 1 3 3 3 -
24 1 - 1 5 -

HIS0| HEETE HEE

PRRS S7- &7|Li Hlo[21A uiS2 2t
HA FFR3 US

a8 mEsE PRswA Lox g 7
- STFE W

ll'ﬁ”r!.:.g.aﬂ”] —-Lkll '.-‘:‘01 o U—‘i”.uffl.—-
7o|] o o 4 =
=T HRE
SRR E IE I EES f—&t PET\OI Pl
;Hlé-ﬁxdp—_ Heus 20118 1"?.;J~—L—| 2L 27
wE ] ZEoiss oo s 350 et
o, (FEFr ol TRl RelLE CAPE fl’*"é‘—-—if—

“SkAH TR 2471 o121
Hirl= G o] ) HE
e =4AY } UkHA]c!«'fluﬁs/IQn:-PRRS}DH rﬂl?]*z g

ofgl @zta FAE HSoH o PeoPls Sar0) SH, B oA HISE B4 BEl uiso|nicEzm Hies
SZHE T BOMEE S Qs #hEZr U THEM T S0 S0] LIEHE 0| 207t 2 MES
2R TR 2 i

AL SR, 70, 8 2 ol 58 ALEFRE Mgt # PRRS % aé.' E:’“ él"ill UWEI._. Iﬂﬂ‘é‘ ii*
7] sdig §0|Ldl STLEFRED i
Lk —

2] rolztediet Femr R |
pE2 RO e THORIFRL A ol i
8/ 50] HofEzA Bl SR Sy
doy ol chgtofol dokEh = =S =l A i o) e e e

Hi2 =0] Bg4A|E27) HASZ-SE7IAE S0t =71 FRES M} ]:] égf; l\;{gﬂ jfzg——': B
571 0| d) wape = zie 3 § = 5 S Ho)R 2 2 2oy HE gm
o 2011 1088H AEE 18 H}‘i% ?-jl{g e ".?q&-}{l"}'o;?]‘E% 0]1-1"'1 x-a]— t:ml e LIS,
72 7HER o] 2 ARSI
2 YBEHFL AUk 2 4Y JeHizEcz o A2l 2xEsch # BIEE FoiT 167 LS 40~60%
=} S04 dsdm goz  CHASSLAAr) 32 oA shEjol metETM ] e Wl G ST HEW Bus Ll

5 ‘312!#‘3@ sz, 29
o THEER] St A 1.—“5-"*‘X>E 9@

Tk HlRE T Fel v dECT P, Aoy fdan dau, B
ofgA WEk MRES TRE 7k mEE ASEAdH oo 100% A8 v}
D74 el sekedal] Al Wol it MiEES] ol 3 o gixlel 5 s
D ol dStElE i ¥Sd GRaibl e H2ES Bl vt @
CEEAUIMAS A TE g YT BudeE TadT 9 dNlsEdoRFRg Y
Se0A] A Ao Sl LAl 20100 ol PO Sl A e H 2
L RS LN GASREN R BET ARdHE 2AE0  EO AP 220 URE U
ol PRIV} 2 RS B ioo0d T DH9E HiTA WRES 0 ) 2us7] 2 R2E
O 341 UE NE0IN 1 B U2 O AT X BUAE  E 4900 24 208 LA
Zelsil F=d 2000 Rl A A2} SolN T S O MAZOR iR ol
gl zolo e FEERE WA 9 5 ATl AEA  Jis AR Hol i s =ime = oige Sm 2ac A 108
oI HiEE Ol?i&\}l oA sol4l A5HT Gof T « AP smart 73@afinews.cokr il 31‘: Eofl4d ?H_1-=1 WAFES

ol wE A SEEY ]

=z '-—111 *]?3012?2"5'53” AlEE A=

elo| plsiRE dm ol 0% 1
SO0 EF R B T ohEw

(o)

-39 0l= AlF D
HENCRWAD)
AFicroia "E T

EEE s!"m?mhnewsm.«r

_98_




20 YERYS

EE71

20134 1€ 152

EVEEE

»

LR
(F)7rz0ha2lF2IL FAR
Mty Ans

2 Ze o WhE
E ol g 1AdE A8 2nE 29
HEld Holch oM A= mE4
71&718871d0] HIE0] HEEZLE
Ao FAY Wol W
o YaE AF o ngeE uiE

ECER)

=S

E S AWNLIHE MBEEA o]
FAXA Bk A 119 108 AlERE
Ol Aol B =o|mehst o
g3] ws FHCE FHoi1Fev
CAPl 7l1& 74, HIZE o20=
(F)7} FoiZict.

2 A 1A dRolMe s wd
€ H&tl= AP TEAEA o

LAl G TAY wi GAZEE HIZ
0] HIE0] HHEZ F3o 95 2
&

& & UEAE A7k Y
HAE HEAE & 9o =&
HAE O 7] wiiEol F4F $1FolA
A7t FI A= PRRS HlolE
HES HEE 9 PRRSO
jojlsEg FZ3eH
= @7t EdoiRe
Tk 1 dapt me
UER} 22t dxols &
Algo] Alaig Aglo]ct.
45T N Zap
I=PRRS HPOIHAE 37
BE o TFHEEE 587 Sdo] &
aPon TEY sFEYEA HIZE
FTEC ETZEY 557] S40]
ZHEA UERdCE AMEE=PRRS H}
olgiA SAFYE F HETES 47
Bo| Zagion HEE JoTES
HETZED RYFHCE =2 UYSA
£ 2ok AMET OFZ2M=1178
ol HIRE FITY memory T
helper cell H]E0] tHETZET} 4iH2
2 Eth ZE FolA] 3FHolA 8
Fgo| ol27I7HA] ERF ZASHTt

)
I
Ha

ih)

i
p OK
&
o

a0 3
&
Z W
>~

1%

o
Opt

P
d
30

Al

!
)
(o]
Lmrﬁ

hn}

12
4
i)
9,

R

~
o
1=
r=
o

[
4

0;

AL

3

Fg E7iske FAI7F F200.
HIRE MY Y FoITolA 7

ol naive T helper cell?} A& TH
FEHQ HAgg k= B cll
Hlgo] =4 a5t APRRS HIOI2d
A SHH|EFS=PRRSVOl thdh SRS
2 HEE JoFEo|l tETHC
W Al710] ZsHA dolwich. HiE
E Ay 0T HEE Mg 2
AFEE TFHE dETREr f9FS
2 £2 gA/tE BJen HIEE
1200 SHFE thEZED &2 &
H7VE HAct. AJ|Et HBI=UEE
BA & S0 HEH Aee HiEZ
= ZojTEo] ETRED @A L
Wtk PRRS HolHA SABE & 8F

HE] H|ZCE PRRS Ho|HAE by
EJom 8FY Oo|F PRRS HiolHA

HiEZo] ook SEAYE F vt
B2E ZoTES thEZEC HIZe
29| PRRS HlolH A HiEH0] RUTh
PRRS HIOIHAE SATE o AEE
E9 #Hx, HE YZFHY HolA
PRRSHWOIE A7} AEHOM HIZE
FoITEC] thETEC 22 PRRS HE
olgA ZEYS EYon HE YW=
HolA F9FQl xo)& ERAC). PRRS
HlolHMAE FAPE o 48EE9
HEZFIM Y #E ado] B
#on I ZEE HZE JoTE
o] thETEC} WA VERITH

o A ZAup)

=PRRS Hlol#A ZAH
lo] G L}
o HIRE HE
5E7) 44
w87 FREIE 48
571 YURF7H Bast
ot AMEZE=PRRS H}
AWUE F UETEES 47
0] T4 7120 HIZE ST E
o ExETO YAE= & Aol ¢l
At AMET OlZEM=HIZE o
OJFQL Aol AFHolA 9FE At
o]of cytotoxic T Iymphocyte®] FZZ
Q1 &7} FA7t ZEYC) Wi BE 3
F Fo TFHoIX RE HIRE Z
ojo] thETol HIaH memory T cell
Hlgo] fomoE =it HIEE
g5 AlgE9 Fo7t WA HE F
memory T cell E7101 7]oigh= ACZ
T ZE TollA 4FHoA T3

N
1=
r=
ital

B

>

(o]

>
o
0z 0

il
0

0p

ot

for

o

]

e

0
[
0>-

o
L
Pal

{0}
&
v

o T

s
32 b
ot
I
AU
o &
rfo

r
&
0l

b i
i o

i

B
o
1>

H
)
o

JHHl Hi= =

7K Fxk Zasiizt 1057
ol thAl E7Ick. HiEE
FoTolA 4z 1FEY 9F |
2ol naive T helper cell HIE
o] FYFOoE =T WAl
S PEM @1 SARES
AAIGH Aol 2Bl 4F §
ol uie FES 39 =
E oA 9FEI 11580 B celld]
4 Zo) "lwA Hok 7FEY =
oA HIEE FoITEY B cll HIE
o] fOFCR =Tt APRRS HIOIH
A SHEIS=HIRE FATES U
Z7Er} PRRS Hiol2 A wiklof chigh
g0l oAl LERTE WAl
0l 1FYol HEE HET
ZT Hr} 22 gAH7LE A
ARCn HEE FATES
THO RYHOE =2 FAVIE
. HE F UgTEss A
717}y QA A& age B2
on HIZE JolPEo] tET B
o =2 gA7E fRAJCL ATVIE
=Kt HYH XoE HIEZE
FATEC] WEFHECE WA UERAA]
o 2 xole gtk E ASEER
PRRS HlolElA SAFPE £ 8FEF
E} HIZOZ PRRS HRIHAE HIER
on HZE JOTES ETET}
HiEFo] WiTh ASEES HE, H
& H=E3 FHolA PRRS HlolH A7}
dEFYOY HEEY FY It
wortth. HE, HE YZHolA HIZ
E' JFoTE0 WEZHCD R
PRRS HolBIA AEYES BT

(SHRIOIA2] BISS RIS FMD
WA 57} 5308 43 23

>

S o on o
8 b0
)

s

o}
i)
o
m>~

ol
HF

B0l BuS QuENS BN &
giglon wa, s, &3,
I} BY WAEE B9 2ASE B

8578 BA7H BFS SRR B
710 400 ZARZ RAHT U
on 1 WAl BE F BATVE A%
Hom gasts S BTk 12F
ol 27 WAl BE F2 GADE A
sxoz Fkte BBe Hyon
15~ 1658 Alolo] @7} Biol &
Ay T 7)) Moo B2}
Aok 24 WS BED 12FERE
HEE FATES tlxzEC gAl

o
=

Ol

Hko] ZoHA UERten 1678 7HA
HETEN =2 gArkE RACH
165789 FALHES hET0] 20%,

HIZE EojTo] 40~60%2 HiE
= ZoFE0] thETFHET} =9th
AMET OlZ2M=8F0l4] 12F-ol
o|27I7HA A E7khs Aol &
FFC) 25} WAEHE o]F BE HIZ
= Zo] TolA thET Hlsl 79
HolX= 2O AiHCE =2 H]
9] cytotoxic T Iymphocyte?t ZHEH)
oh 24} WA FE 2F Tl U4FHol
A CHIRE 128 FoTw 2 2
oo HEZHD FOHOE =2
H129] memory T helper cello] ZHASH
ok 1A 9A JHE 4F 21 12578
2} WA BE 2FF o LFHOIA
Mol 20 HIRE SoTs
9] naive T helper cell H]E0] THETE
o} =4 UERdTE 1AL WAl BE 4F
01 125HolA im0l gl HIZ
=12 B2y o Hgol ¢
gFoz =A FE HIJCh 2A WA
HE 4F FO 16FdHolE HlRE
Y FolTolM FOHCE w2 &
FOE H|go] FARCL

1A} WAl BE 45 FQ1 12FEolA
ETO] Hlsl HIZE 1280 Ay
FoiF9 Hlgo] ROFCE =A B
ZFQick 24 Wi FE 45 FQl 16
FHols HIZE FolTolA F9H0]

A Bou duiHoR 2 $FEe
2 Hlgo] RAEE Re TR
IXME FA & ShiE s oy
HEE HE AFe zAEKE
=9 712 ARSET 71 22y
SN HIHCE E83l U=
& du8e Suiskll Ise @
Lt oldy 22 e Sehle
W 2 AIEY HIS0] HYEE
ZE o] WY YuE)
710149] Hlol2AL HRERF Zar, A
g4& dA7t 52 B HAH=E St
H9EZ EHE 2 VBRI 35

o)
YT & AT

for
(e}
o

o ofn

_99_



14 B

ey

oo 2E T BRE

IR uoese sos w2 o s

PG| PR Pl ai] U s i L 'Elﬁ‘ HOE il i gR ﬁ-ﬂﬂﬁi“ll'll-‘l"-'l B2 ol
IR

F 83 si WE R e
WP SO GIF RS BISE o o Rl iR LI£LI=

o=

= Hin | S WiEn siEgeedalEal
B U Wi ) e o
E) i) FEa

S TN T 3mSRl
M7 Bus IASHNE T EaE
0 A e I e T e
o &N e S s e R
S e e S Do TR S R
TR IO T Y SRREg A
B A e A TR

B uliimod

o TEE T UE DS SR R =

i RNAT W En

Amus

X A rHE B0l B ST o T

sl | Rl T
AT s

ol A PR ST LN 55

7| TRl TG (2 e
FaEERETr AL kR T

PRES iiE A 2 EE £ 2 208 39
o2, 2 He) AR 40w
el ) D Ul o)

29 ke LD S 2

Bl SIME 1E & RIG TT g
o gl

o] STHT Pteold i Wl B
e PR e Wi B
Fi ] o R A e e
S T

bl DESE & el ol
o £ 37 aE] Rt Sl W Eln
L2 R P M E AL nlEa
NESFE I A TR SN

o WIS R Sade Az
U TR T gE EEE
o R T
£ BT A
oEHE £ B gEn A
& Bl Jmpar] B
# T S g o
] crillg Wiy

dEl1apAs clgnle 4R
i R ]
i sl g e o
4 N FhtaDn S
AL Wl e
A TR A o e nEE Sdd
I D ) AL R BET)
REN RN, o o S workm
el e P BN 9 5 EF
B et A gEAL el v

SR ol L0 clR-ame e e

-

=7} k=2 Eiaist 7|2
B2} Anie SEAZeL D2

100

w8

By

WEERE Mot wnsi BAOEE W
0 Sl E] BERCSESERE 29
71 i) RS SR o TR
T A e G e 1
71 Esh| A e

PN SAGE S YT
B Rl gloal mas et BAge &
wETwe Al ai BAE & vim
£ pETEE T bl B gl
e g by g i BT

P HIGEL- BERS

WHERE Mok whisi= EAUE R
T BT S el =
B MRS niaE T HeTsm
B oairid 2w e MiaE SE e
FeisE 240 FRTE T RO HESE &
Hele BEOTR RasEYIEE LT
FHEE HeTes TR AU aes

SR PR R

WHERE M wnieis EADE 2, 509
LAl P B R L B
L ] R L R
gl EADE -2 WEIRE B0 alak ol
TS sleSiis] diEea A eise
A el

E A TR R T

sgr o ie BEE fReE B
WE R 0l e ML) R
HL F SR wE sl ST o
ED Wi e S oy
WE Bl Sxi ol ey

ncE g i 3
e

WU S DED WEERE
FLEPES T SIEACERs LT, P S
A e Tl Wik T He s W
T wE T e Einl T S
S WETE OF BT Wk sk
S

ot

Hol G 57 e 1 L i
T P e V)
i e

SE Dol HIAME TRAM A T |
o] iR Ul T BT A
e e ek
B core =i ol T SRS EE Y
LR B

B YRS W BSUEE wEIE
S 3 L W7 WUR DEE B SR
08 TR | PR B e ] |
o SR STy S AR FRE e
e St 3 ol aligo] BOS0e B
=

g el ENE

Wik RS o R e
mall S SimtEd] B ehany Wil
L 57 PR dimk @ TeE A2
BT OEE BRI SR TRl dikk
EnjZps o2 umi Bl DE S|
B EARE 270 ECHERTRE B
T A L PR RO A
& DRI el i aE Bl
L=}

um:l G R

RS e BALE & AT
e i P L s
T o gk b s s

2 ]
T MlaE PHIEE AU WiEs
BT A B e

EUIpRAD g B S B

s po W Ry e as
o] dipetaivd = oS s
wiol g SE fagddsiak Sali)
ArSarwE A e dhedly el
A w3 aein g

EEEI D g gn
HaEY

ARTEEC M ol o BTE L8
BEES RE p B e g AiERR
G WS T S

AT

e i BT EE Secn g
o il wnd Ceieis Faisin G o] i)
Wil 4 & B Tk 2 e
RS L - e |
i STk FHE LRI B BE
Aol B e i 0T e it o] am|
sl EipETd 6 HilE EEE DipeE
wlmk STl e urd Emurin] £iE)
o O BTARE ST i S
il FEI WREs SMGuRE ST
A, Wl e e e g
S| AERuEd ekl

fhrw oyl LIRS WET CTEY

Wl 13508 isETime R ET A
B S MU X MAUDEC S CEYIEE
Bﬂaﬂﬂ-'l.l—'u'lll o e o T HE
IS FE YRR rpmewr T Bty
Es

20 gl EE R 9 W Wi 10
Bl SUSR AR TS SRS S
DE EE S oy St ol SN
b 1=t

11 AL BN R B 1T 20 Al
R 1ET A SO M e
s mive T hudpr o A1 EESRTE
EW

LE TG AR e TS =
i U SR e g S
Loyl S ST I L BETT et
BpFrin f7al i S b m e
W7 Bl Tl el S g 8
'i}:_.v.-i pESElm fge Brsic MEe

=1

199 BET S5 ol AeSnle|
Helkk R SEEE T s S
u ES AR o g E.IE 2251w
R Sofeh ol Mg e I
5 ¥ 25l BT dikk Dotdefe] S
S0l gy i BR SE 0|
a0 Al Hig S

LT T B3 g L B T
E B zaoel 330 ng SiOnos )
R BT SO0 G R U
Di-ding —nnD YR DTES

NiH GE gRE SUNE AFEm )

Hn| o sk R Laee @
B el e i f W
N7 B W T BT B e
B & A URE UE R




AR

SEER

1

LIS

Z'j]_

AT AT NA 5

A 6 F

A
i

A 1A 20129 % 9 2AATF 2

434

SEEEBRER

1.

el

B
%
A

T
aig
jany

o
B

%

182
T, A AL E o] 2o

7
185 WA off 1

12012

A

[e)

o Ah),

s

3z

ol

o
0

K
o

g o] =

i

B

fu

pu

A ¥R ES Immuno Power 2}

e FAb)

3=
T

nr

=
;QL

el

EEE

L

L

3

°©

A

=
=

7]

.

=
jod

—_
o

el

0
o

- 101 -



No Name Content Period Others
. Increase Survival Rate [Dec.11to2 0 O
1 [Pig Master Farm
(94->98%) Jan.2012 Sows
) Increase Survival|Jan. to May|ll 0 O
2 |Milagros Farms, Inc.
Rate(3%) 2011 heads
3 |Pat Culala 35.14Kg at 74 days Feb.8 to Mar.28 |8 heads
Jan.30 to
4 |Mrs. Carmen Ancheta|35.8Kg at 83 days 9 heads
Mar.21
Feb.10 to
5 |Mr.Romulo Paddanan |28.2Kg at 70 days 9 heads
Mar.14
6 |Mrs. Oliver De Vera |[28.34Kg at 73 days Feb.13 to Apr.2 |10 heads
Feb.11 to
7 |Mr. Rolando Tablazon|29Kg at 70 days 12 heads
Mar.31
Feb.11 to
8 |Mr. Jun Amansec 29.2Kg at 70 days 10 heads
Mar.11
. Jan.17 to
9 |Mr. Winston Lopez |30.1Kg at 77 days 5 heads
Mar.24
) ) Feb.23 to
10 |Mr. Dario Carpio 9.84Kg at 35 days 12 heads
Mar.26
11 |Mr. Eduardo Reyes |11.1Kg at 37 days Feb.7 to Mar.14 |8 heads
) o Feb.14 to
12 |Conching Pangilinan |[7.74Kg at 37 days 14 heads
Mar.21
o Mar.16 to
13 |Sally Frigilana 9.2Kg at 37 days 10 heads
Apr.19
14 |Mr. Raul Lara 10.2Kg at 37 days Feb.29 to Apr.6 |10 heads
. ) Mar.26 to
15 |Mr. Bayani Agustin [9.55Kg at 34 days 8 heads
Apr.23
) Mar.21 to
16 [Mrs. Lina Carbonel |10.08Kg at 37 days 8 heads
Apr.23
) ) Mar.11 to
17 [Mr.Ricky Aguinaldo [12.246Kg at 40 days 11 heads
Apr.12
Mr.Javier T
18 . 20.22Kg at 45 days Mar.3 to Apr.17|31 heads
Sagarbarria
4 7 5
Total
heads
H2 Eo] sfd o] Fwie HREAIRE F93% 5352 AEE(Survival Rate)e] F7HE Qo 3543
A 704 F AN AdAEo] Bl AtsRT Fol nAE] WESE ARE Ho FRUT)
Be 450 B ZHZE Fod| v 5ol WYFAA bR Eo] i AIRE §9
ol 3% # dA A FHe E4EE &8E F AT
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¥ 35. Pigmaster Farm®] Survival Rate ¥ 3}

o g

Furina lurbo sow Lactinato Furina lurbo Boostina

Proofof Performance in Pigmaster Farm (200 sows)

SURVIVAL RATE 2% Bec-11(Dec-11 | Dec-11 |lan-12
ATLAS | ATLAS | PURINA [PURINA
L QR 100% | 92% 82% 75%
91% | 90% | 75% | 100%
2 : — [ e2% [100% | 100% | 100%
; 94% [ =2% [ 8e% | 100% [ 100%
» " 78% | 100% | 100% | 100%
82% | 83% | 100% | 100%
893 - 00% | 100% | 100%
e | - 91% | 100% | 100%
85% | 100%
" i 92% | 100%
s 92%
AT | ATAL | TUmNA | TIUNA | 92% e
Dac-l b 1 Tae- dn=-12 1

B9 92% 0435 983!

Fe ARS A HEE ASF YEE] 4% FHHAT AAA woke 6-9% ARG
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AR 14, Sl Al s = vpEE T o A= AR (852100B)

ARZl 15, 36 $£E&EHE blEE 2 E 4% (BARODON-EX)
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Barodon Products

Litter size of
SOW
18~20

Survival Rate of Wean Piglet
70% ~75%

BESN _

2 Az ARG E 18-20F 013 PSY/MSYE 13-15% Alo]o|th
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Weaned piglet in china’ s farm

FEEER

After Weaning, the survival rate of weaned piglet is very low:
NS, R AERERE-
1. Disease factors{diarrhea/foot and mounth disease/respiratory disease)
EREE (FRES, OWE, FEE) ;
1. Weaned stress factors(declining food intake/slow growth)
HHEE (RRETE, £KE®) ;
3, Physiological factors{The digestive system isn't fully developed)
SEEE GARERAERS) ;
4.  Feed nutrition factor (Digestibility rate or utilization rate of feedis low)
EREFEE (BitTxe. EEABED ;
5. Environment factor (Management)
HEAS () ;

The use case of 2000B

20008 EHER

| Fer. gums SEEniiEELT

ZE ES=R

Dizrt s

Stent mpen
b A=l
Bzt N0

| I .o
Amerzge of wmn wedziht
= 1]

.13
Feod Recond mejom | Feedoode Bl
| et oiz fesd ER Mo
Vimmend pigiet faad R J000E
Stmrter fomd Jriteed E311E0
| Coromeer feed SRERL
Ficdubenr frnd FgEwd
Toted (Ko 2+ (Ha) 25371
Comnmermpticen of per piz
e EEFs )
Avvmrzge daily gain
Eﬂ ¥ e -ii.-.l

= Al izﬂﬁ}t iﬂi?ﬁﬁ ] B REHCE A IR 31?:“7 e G oA S R =0
= al i

Ry R
[e]
R

o mlo
p
Nﬂ

H}Eiol | Ap= }E(ZOOOB)E AbEFoRN F /‘l?ﬂ T 59FE 26
%(36.15 Kg)77}7<] AR A 22 AAS HEA HAT
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m AES el v we

Eread Siin
Faencing Modal
I
Winzning Zpe 1

EqaE =
dayt b 127l
Erd=t
Smnt zmem 15
FiHEE _
Seaet W0 =
.~
HAomrzge of wan moesin S
()

e U I
Food Rocond MEom [Fesdcode BIE
Bb; ois feed T 5
Timmoed piglet feed mE R | 11100E
Starter fmad graEE] - =

Gromoes fend hyER
Farg Fand E;
Toeml () S mEl (Ka s
Comymrmption of per pdg 1130
o M
Avverage daily g2 047
12
.rim‘\oﬁ-d:.meygmd.&ogmﬁu‘m,nxm‘?ﬂ:
= b
T A At e LA NERERES ) M= A= 33LFHFH HdF7HA & 3TFE
NAl A 825 Kgeoll Al $& AT 1755 Kg &2 vig w53 Axg A9lon o

B R e AESS 40l W g Fru P

Item Compet itor Differaxce
4 T Gpx | 20100 s

Start MO, (hesd) MBI (2) 378 i73
End NO. (head) . Sk La (R 375 i1z
Diarrhes NO. (head) B 505 (99 115 i3
Diarrhes rate B 522 (%) 30 42 i0 iz — 50 30
Dead NO. (head) FET 3L5 (H) 53 11
Dead rate L 38 (%) 1402 2 &0 — 11,42
Start weight per piz IR E (Kef H) 10,14 9.72
[End weight per piz AMIBIE (e/R) 16.52 1755
(Weight gain R EEE (Bl 6 38 7. 83

Dars (day hR bl () a9 ig
meedajhzaiuﬂﬂ'i (o5 D.29 D 44 0-15
Average feed intde R REE G R) 1130 13.5%6
Feed - meat Ratio FEIEG 1771 1. 35-1 — 042

¥ The tableis the use statns of barodon products and thedats comes from some farms in east china,

I

MEEol FaE Feu Amel wEEe $HUA 2o AU ARE ASH 44 nas) wu

=
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Sow in China’s farm
RAEIERER

In summer: high temperature stress, influence reproductive capacity . estrus interval
days hecome more and more long, the estrus returning rate is high, leading to
miscarriage and stillbirth.

BZ : SR, EWIattet AWk  BESES , BHBlETHRR.
In winter: Transmissible gastroenteritisof pigs(TGE) / foot and mouth disease.

£%F : (ST EhsNNRER 281 RIaE ORI ERZR.

pC |

Edsz Qs AAEE 27 dolAE 5 WA
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of #A7} A7) 3 Apabel Lt
[ex]

frare] wol AT,
=g AgHE A DA

d AZdAold FAS Fo] vhtsto] Ao AAdE Ask A7l

Below is the performance of two farm. A farm is yurun farm, it is located in
Jiaxing city, Zhejiang province, it has 400 sows. And B farm is moshi farm jt is
located in fenvi City, Jiangy province. The two farm has not wsed barodon
products. In winter , Especially Jammary and February, the two farm will
outhreak diarrhea disease and survival rate of weaned piglet isvery low

TaEAt RS, ARBREEERE, MHiRTAESE, F00ELEREE; BR
GREERER, TIA4a5EE, FINiE8EEE. a@mElG—Hx
HERBTE G £%F, HARIAMIA, IWFBsEHIESERE, KE

T ANl $1A3 ZE 40057 FE(Yurun)sF3 FAF dojAlo] 9 x]3 EAl(Mosh) &3 HlZ&=
S AFESHA] @Al 9o o] FEAe 19RH 2€971R] ALHd = AAH o] tEsle] ol f A= AE
o] wg v}

Performance of farm unused barodon products-A farm

FEREFREARANRGE SR

[ TT] T um Teen | 18 T Eod | 2o -..-u;'-: P | tio8 | 1208 | 1518 kel | 2 -3 u-.- BTE o
L LIRS Fsll G M ani L1 g age | aiz Lol =2} ALW e g oy
Pl I.¥ L 1s 1.4 La 14 J!-.I a7 e L¥ 4.8 oE L3 T 17 LR
LY LT ™ m L] g R at | Az 1% L vig -] LF-] Ty 1
AER L L1} g] L1 W u i el
HEAT h X e LERE N £ LN ] a7 [
il ] = [ e | me | mm | o | mah ]
T"I.‘ﬂ'_“ L] 3 | BT B L] LR
eald ] Ml £ L] 117 =1 X 4 ]
| BEmn [ [} ev| oo an| oo an b
BERNAAR wat o | oen | wrm | e | s | mam s
FRFaMnR B wh | Wi via| w [T [E] [
T o B T Y = Bl BT B o Tan
noER L] L) L] (4] L L] L L) T
_ pRRER a5t 1 wn | nen | owee | i | mar | seem vas
TEEEAR 'K | wa | wr] an| wa| ma ra [
[ EEEETW ] RN T O AL [L¥] [
-flln = 3 E 1T el o .-'¢ = Y] e e
Wi 8t aa]| s | da| wa| wa an ] wo| az| an] sn 1 2 EE &
FARNE I ik IAT | &4 L1 1 PF | .53 | BN} 300 1.7 O | E7d | EBE] A4 & B L
I LS R 1w IR & | wa 14 & it sy AL E | LT ) MLN | IXTE| T " mr L
"" nJ'-I."'|'I ira ns 4 T & 1.7 ik | =ojea “wa AT T Ly e L] * L i
B B ol B ] il e Bsioel BF k] Pl B Skt B P et B SN T S =3
E'Ti l“ :. (1] (8] (5]
RiRA=Esn | Ll

R

EEES

ﬁ 2
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At

Performance of farm unused barodon products-B farm

FEFOTREERN RSN

HEH o fva'oo | exios | adoe | vaoe | epad | edom | E { 1] e
el Lt . 3 e o e 0 i I - ma | 5
“FEEE | wv| an| eu]| 8| 4w an| -| aw | ac
[ u " ] B o & = [
RN a| =] m] w 8 a4 T |
Ry P | kA | n | RE 2| 2% L BT
Rk il | e sy | ool | omar | mas | wrr | ewe | wem | e | 3 [ wr | 8
Ak atanid -} Ll e 1.3 1.2 "1 L] L 104 1m7 1m1 Lo = e |
SN E | 1 ] F] 1] gy u = E] N e k] o | &
FARENR an | a1 b.a L] o = 8 L | 0.9 0a oa ar . ad | oag
EREMian pioe | a8 e 3 LT a1t | asa &1 s B 338 [ | 3
FEFRELE L Wy pgd | | BT | | g W via | wmT | oW e | ae
EYU4R L] i B4 i® i i (] i 1. 83 L | ims il Ill::
R s | i i w0 B s 2§ o ™ Ty ] F 7 [
.“.ll..‘-‘:-_ﬂ Bmy | sd7 [T} &7E sor | =30 ] aan = a7 x5 s Lo | &
TRARRE TEREIEAEE B nEf ww 1y e w1 e [T
CESTE T TR EEERE TR T R | 11 mr K] ad [ 1] . Mmd | @8
L L5110 ] e i.'-ll phn |y ]z | |pae | o | mw | pda |24 i oa
Wi E wd | B4 Ty | m e ma ra| Tre| ar - L1 | nw
AMENT = v v [zeazm | rm | v e lvm | oo | oee - T HREY"
Pvidrmhe N4 jIZE ALYl ME | . 1.4 L] T e 0 9.3 - =] . oa
me | ? II:_ LA In3 .IZ'I 148 'IJ_Z' e |]D. =0 .ﬂ:". =7 e | IJC_
1 . - . ue . . - = '.:.
TiAmpEan |

JEzssy) B

EAl(Moshi) &&= A Adel B2 2o d&s wol At o757k 905 &3 &t

Performance of Nongjia farm

(RERGE i

Itemig 5 118 125 1B LB ig | 48

58 | eg | '8 BB B 5

s 355 T | 348 | 336 | 3es | 362 | 346 | 341 | 330

Mated Sows | 92 B6 | 77 | 82 | 70 | 33 | 90 | 77 | &0
Farmurition | 26 E5 | e0 | 2£ | Bz | 85 | w3 | £1 | 7 7
HRE 50% | BU% | 78% | G6% |121%| 91% | BB% | B2% | B%% BLIL%
pp=mm | 485 | €37 | e21 | 555 | 1031 631 | 515 | 732 | £14 705
| Tss=ce | 105 | 104 [ 104 [ 123 123 ] 81 | 116 | 116 | BB 10.5%
| w=wew | 278 | €91 | €15 | 536 |1025] £Bd | €99 | 737 | 625 £3E
[T rm | 104 | 100 | 103 | 157 | 121 | BO | 118 | 115 | BB 1045
[ FEEm=EE | 155 | LT | L88 [ 147 [tas T L5 | 150 | L5 | 157 5T
BoEE i 85 | &0 | 46 | &5 | 85 | 73 | €3 | 71 7.1
& g 456 | ee2 [ 587 [ 5 g | e53 | g75 | g3z | &0t EET
(E=wiqam] 33 | 96 | 9.8 fiLl | 114y 77 | til | 110 | 85 10.00
[ mHEE | 95.0% | 0550 | 35.0% [0 o000 [35.5% | 97.9% |05.0% | J6.0% T5.50%

The tableis performanece Nongjia farmm from November2 012 to July 2013
Rl FiEe s, SOREEFE. tEdF-AESarTaREEaE . EhhiE

M 20125511 A FE2 0025 TH Rtk 7 -

W M2ES $4E ARE AFSED QA FALN AT 5A of(Nongjia)s 4 BFAAS 1046
Fol WF Ol HFS 10FE ALAAE BT 0§ 2L A4S vehin glvh

- 122 -



Performance of Nanhua farm

Bt AT R

136 Buarsﬂ“ﬁgcﬁ‘! 4

Sows EFEEILE

Boar Breed 2&m% : £H

Gilts EEEELHE 20
Sow Breed RGN : AT

Farm j

Address- Dl FEAREREH

Tel: 13706701 282

o}(Nanhua)

X

1565 9]
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Feel ERLET e R T
Gile feed (5% SR S31910 1z
Gextation feod W IREEER 5517536 =
Lacration feed 38 7L B9 5513508 1%
Baar feed S1EF 31950 03
Performance B384 714
Awarsge iitter size 101 Awarags sfive Hiter size 134 Awarags iither size at wesaning 271
RSN RIHRAETR PIETAN
Lvarage birth weight 1EKE Lwerags weaning apgec 5 Lverage weaning wesght 75KE
TR } FrETTER PR
Lwvarage sunvival rets z5 540 Estrus Interval days sg Parity 3
TR ET iz BEERE SR E TR
Fatomben A% A 1 P3Y 1745

EREAR MEE] FHE ARE AESHD Jon 4

AF 1.6Kgol 254

=

Al
Al HiA el 75Kg olm B AEE] 988% oli AL U] 56UE wWlg FL& AL Kol
o)

Item BB Competitor 8521TR0B/B=2880B Difference
Farturition sows #FE8 151 161
Total litter size SFFE 039 1833
Average Litter size SREIFTFEE 10.6 114
Average alive litter size EFCETED 1781 1752
Total of stillbirth FEERSE 158 B4
Average stillbirth PPFEFTE 13 [
Stillbirth rate FEEREE 12 5504 43304 81205
Average birth weicht SPHS@HER 142 13
Byerage litter size at weaning 13 1715
Survival rate BEEHSEE §52204 4TE1e 112805
Estrus interval days -3 4 10
mREEREs ¥ ”

#% The data of table comes from somefarms in east china,
#F EhiE T EES N R .

_N

%Em e AANMIRE Fos RS W Rz FHE Felbab
o)

F% BHel mzEo

25 Abgsta ARAEE ol A 8.12%, *@% o Al 11.29%7F =il Al 7878 A ol A

5% = Zly
190 gof v F2 *3791% Holal gith
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Customer

EE Feed code v;ﬂmmmr Ry b5 BT

& [l Flesz Te0efjg 52 B50E,

ssz7E0E/EszEmd - L LomaReedof g aprmite wERMEMFIERESSEREE, HREL

124 competior

B Ik B HFRLER ‘Our farm is using 832 TB0E,/ 8328808 and there isnot diarrhea of pights But
when using competitor's premix feed the diarrhea was very very serious.
& B SNEETRESRER N1, MEREN . *EFERSE okl E fik
VE Premix Feed of BrE.
100 8521008 competior When our farm 15 using 852 1008, the outhreak rate only has 10% But when
HEFSHFRER  using competitor’s premix feed | the outbreak rate had 40%and diarrhea was
VETY Very serfous.
HEEEENY Errd SIS
¥S Premix Feed of The control group used competitor's premix feed and the tril groupused
R 5L A00H :% #52100E The contral grouphappenad diarthes and died 12 pigiets. but the trisl

; TR ORI
VS competitor's when our farm was ueing competitar’'s complete feed, the foot and moutn disexs

&0 ESZ 1008 complete feed was very very serfous - But recently our farm is using barodon
HEXESHFR2HIR  products(5321008) and there s not ane pig having oot and mouth diseass in
our
a EiR—mREs ASEEE Ml G

a0 “gﬂgﬂfgm- Dur farm 15 using baradan products|{332 7808 /8328508,/852 100E)
continuoush: And our farm did not happen diarrhez and foot and mouth discace
o T AR s R R ;

e B52 100E+85 zzm."'5 Fremix Feed of Dur farm used barodon produds and concentrate feed Inwinter and 1tdid not

+HSZ4EE :?fﬂ;m happen resplratory disease Butthe control group used compet tor’s prenslx

feed the respiratory diseass was very serous.

hzEo] GE ARE Foldtel AMYS kolw FL AL UI Ui T3 FE uAE &9
2o} w3k}

A A TF2 BE 12008 AbEea e TRl Y
[e]

il

7) W] AE A B4 2n go AANNEE AT delE o)
AT AEAL BA QAL ST F oA se RE 10052 A% dov ZAAL
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B2 AR = oF 40%9] Wi AZEE Al 2Ae] glloy HlEE FFAIRE Fojd F R
10901l o] AAR et slglvk et skl

RE FF AR A WA FRAAE MRE] FHEA Be FAANRE dErTow Fu v
2ol 59 Alme HuAPES il vREo] Fd4H AIRZ Fold P 3 vlx Aapu
RE 40FE AREEa ol Ml WAl Sl viEe] FiHA @e AAAARE FAAS o
TA o] W AztelA Ao HfEEe] 34¥ AFREZ Folda HEE o olew A ur
o flArt* ehar kit

RE BFE ASR i Bl WA FFAAE WMRES FEAA Fold F FEE A} TAY

o rir

32

of WAEA gtk g st
BE QFE AGET Ak o4 WA sAdAE MRES Fol F FHE ALR 5FAW
Aol ggont vzEe F4RA e AAAARE FoF grEat A4F 279 £F71A%el

AN
o MECl WAFAA MRES T $EFORA 4F AP AA%n YUYS F%E 57
S wrgst nAES FAo  BrhelE Bo) By

Barodon = protection

E5H - BistirE
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)P on Immuno-Power Barodon

HI2ES 2 88300 2 A& Ru Jd& 2Ed FY "9 Immuno-Power Barodon® 2525
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>UNIQUE TECHNOLOGY OF PURINA that powers the immune
nﬁh&m for

¥ disease resistance & prevention

¥ Healthier pigs - higher survival, less morbidity
v Decrease medication costs

¥ Helps achieve full growth potential of the pigs
v Peace of mind for owner

Do you know?

+Has anti-cancer and anti-viral effects
w1t hasﬂrpwuv&d patents in 21 countries
Vﬁmmze vaccine effeds

mﬁepm against viral infection
JM for human treatment including various cancers & AIDS

by RETLIAE

Immuno-Power H}ZEo] &
How T E2 AESY

= O
& AP VHHES HoFu YT b3S DA AFE N Fo P

5@ Felu /1% sz Aensias 2w A
& Holgt g2 <13l AZSE A YL, FoFA ]

g A9 Pig Master Farme] A4S Ay Rw tS3 z2r)
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s
e Hgg
‘*-'_L-—--,-?ﬁ.qﬁ:ﬂmsun ang nalafaglng sa mga b

‘Jo —Farrowing Technician
PIG MASTER FARM
Liciada, Bustes, Bulacan

F-‘urina Turbo Sow Lactina to Purina Turbo Boostina

Proof of Performance
PRE WEANING SURVIVAL Dec-11|Dec-11] Dec-11 |Jan-12}
" ATLAS | ATLAS | PURINA [PURINAL
age; | 100% | 92% | 92% | 75%
o — 92% |100% | 100% | 100%
N . | 92% | 86% | 100% | 100%
97% 78% | 100% | 100% | 100%
= — [ 82% | 83% | 100% | 100%|
= BO% = 90% | 100% | 100% |
= = 91% | 100% | 100% |
5% | 100% |
e i 92% | 100% |
=Y 22% [
BTLRE ATLRE. FRA TUE £
| = _.'|':4-. :l';l__‘.r_T e Ol wdicoor. Owedl | -l | 92‘% —
Pig Master Farm®] A<E&9 ®ssE HH FEjv AlRo A5 2= AESF AEEC] 4% S7HE A
I AAA BobE 6-9% F7FE AT
Danny Tabirao#+ 19939 159 EEo & AZste] &R 50F9 EEL AlSstz oy FEv H
HAIR S R =02 AAAS =0 £2 44& HoF1 &S v A st ok
2011l mlsy 201239 A wals) Hw g ek 5 9l
MRS godoa2yn Ha AAS57E 1024704 13372 57F HA0a BERFEF7E 9657004 11.3
T, AA ATl 1.48Kgol Al 1.67Kgo. 2 Addin] S7tste w9 =2 A4S 2o
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Dov. Sihias e P gl vk Pl il P irmmaec I
Business overview
» Wr. Danny Tahirao , wha is 54 years old,

- He started as badkyardraiser in 1993 with
aﬂdmmaﬁm;gmmﬁm_

 Turbo Improvements with MAX Sow Nut
(Strategic Use)

Total Litter Size i A

113
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‘Semi-integrated farrow- to- finish swine
820 Sow LevelFarm

111

H & & E3171A] £A193F 5732 Santiago Piggerys3< &
N FAoR AYE &9t Jom -2 Hie JHAE 158
A= FHo|th Aol FdA HAFFALAHPED) 7 3 EH A 2 Ee S AJY

Y OF SIGNIFICANT PERFORMANCE

PARAMETERS 2012 As of 2013
85% 93%
SOW INDEX 23 24
STILL BORN PIGS/SOW 2 05
MORTALITY % (Pre & PostWeaning) 27% ooy

24

Lo

Sy R ES AEaan A 201243 201399 AA ws) wE 2EauNd 53 Yagel )

AE B 5 Advk 20129 oiR] 20139 AAZEA O] AAES vlals] B 2RSS 85%0 4 93%E JHAd
A, HE=F AREAEE] 2o A 05F R AEHJoH o FAF A= HANE O] 27% A 9% = 7]
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3 Z3FFMSY) 7 15654 2452 A2 17] ol AE
& dol ofd & girh nfRES 7]Ho] dojd Aol

* Farrow-to- finish swine
+ Transitioning to Two-Site Operation
+ BED Sow Level Farm _
+ MM2 is commonly affected by PED because farm

staru:ls besﬂasshugiﬁﬁwe

EE 650FE AFSela l BE9EH v S7A] §48= MM Farm$
5 RESEY HEE w40 £8 %8 Two-Site Operations &3}l

A A A AHPED) W o] A2 R ste] dsiE Hal U9t

%S

aE ol WEN} AEARS HEES H§5n HAREE 79 5350 A9 PEDZ 0 nas
o B7en o AL Fdmd: PED wuHA e A wolahl H

Az wehe do] ofd & gl

-PERFGRMAHCE

PARAMETERS As of Q3
of 2113

MORTALITY % (Post-
Wnafmtg in MMy

MORTALITY % (Pre-
Weaningin MM1)
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o] & =¥ 44 201293 wtRES ARESHY] Al 2013 @AZFA wlate] B ot 2
. —?‘ﬁ HEEZ S wolehA ekskd 2012doll= ol § #Ab& o] 200-400%F #HAFSRo] 3,000 2] = A
1 2013 AA7bA 50-100F & FolEo] 330079 sHA s ztA #HAom off A

HARE 2 15% AW 2ol 0.3%= FHAastoe] 7] Holae e w8 A TS HolA w3yt

Marilao Farm (200sl) [f , _

|] PIGLET (7-40 DAYS) NONE

Other BARODON

TE 20072 AFSEta 9l Marilao Farm 7-409 % A& AlaFoz HuAgd S sded vz
=ol IfFE AR E FoF =TolA HAREo] thE E—E o] 0.14%, 0.16%<1dl H|3lo] 0.09% =4 &
714 WslE 7tA gk o Oﬂfﬂ 02 =750 036%, 0.32% Ad vlste] 0.11%=24 A= =2
= 235 et AR EgAE o2 =750 074, 075 d Hsle] 0712 F& A4AS UE
Wl A744E =S YeElE BLOOM Score oM %= thE Ed50] 3.20, 3.30 91t 1]t H}EE =
o] 340 o2 £ A4H& R
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'BARODON (in Swine)

=G ROWERS CONTROL  OTHER  BARODON

94
85
a4
1.3%
Viorbidity 5
Morbidity % 5.3%
£ il [ sales, rgilts, jrboars) 5
M Heﬂr_gmsfhﬂ 27.14
83.73
56.6
T4
147.6
2.01
0770
2.61

2.54

uﬁmmm_m
SAEHE HALEOlH T2 EFE0] 43%. 2.0%° Hlsﬁ 1.0% = UrE}‘fx ol g = &

EFE09] 53%, 20% <ld H]E 2.0%= £ )ﬂxqg E_oﬂl;]_
78lg <ldl W3 8llge® T2 A¥E HATh FA AR
2542 vl § F& AAE B

Baxter Success stories oi

> Pinugay Farm, 50 sow level
> MTC Quizon Farm, 42 sow level

> Ricardo Diu Farm

o] Y& RE 55HE 50F TR W AR SZENqAE 2L AR S0 Ugr)
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Pinugay Farm ™

Antipolo Rizal
50 sow level

“Maz marami ang biik nalumabasngayon,
maiakas mag-galas ang inahinal mabilis
lumnaki ang mpa biik =a TurboBroodsow 8t
Turbo Lacting ™

Mrz. Salve Carbone! (Farm Manager)

Date Started March &, 2012
Date Finished September 18, 2012
Mumber of Sows on trial 9

St o, Fmawws = ]

P N0 AND DEMNIS PORK
K= 50 72 ¢ Pinugay Farm A= 20124 3¢9 5¥45H 20129 9¢ 18Y 7hA E+= 9F & 2t

Aol Eelzktt.
Highlights }g y 2[9 % 5"

L

¥ Increased of 1.73 piglet vs. industry standard
, v Increased of 110 grams on birth weight
¥ 1 out of 9 sow has mummified fetus

Date of
Sow ID |Parity No| Farrowing | TotalBorn | [SBA  [Mummified| Stillbirth | Total BW | A BW
7386 5 9/18/2012 10 10 [+ 5] 17.15 172
0012 7 9/16/2012 18 15 0 3 1580 125
“3191 4 9/16/2012 15 13 [+ 2 19.10 1:47
3208 4 9/10/2012 g g [ [i] 1755 1295
5017 E] 8/17/2013 15 14 0 1 2175 1.55
3102 A 2/17/2012 g E [+ [+] 16.50 206
1 3218 4 8/26/2012 12 E 3 3 768 1.28
E709 & 8/26/2012 16 14 5] 2 15.20 137
2989 ] 8/25/2012 18 13 0 5 12.00 1.45
TOTAL 171 102 3 16 15673 | 1417 |
| Averase 1344 11.33 0.33 178 17.51 2550
| Fhil Standard| 1024 EX 0.21 043 1402 | 346
' Difference 3.20 1.73 0,12 1.35 3.40 5 1 )

- -
i B

el 4He oksh A EERT 173% AEe] o YRR AN AT 110g FHE AL
W 9FF LReAT vlolgtal ¥ AES At F2 4HS v
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PIG TRIAL DATA

Feeder Mame MTC Q“ izon Fﬂ'l'fﬂ-
Address Libueg Camiling Tarlac
Sow Level 42
Feed Turbo Milk Boostina
Performance Parameters Boostina 9 kgs in 37days = |
Number of&nimak 13
Feeding Days 31
Ave. Initial Weight (kg 175
Avg. Final Weight (kg) E.91
Ay Daily Gain (grams) 233
k Survivability, % 100%

RE A2FE AFSElE MTC Quizon Farme HlZEo] i LHE AIRE BE 3% Fo93F 43
MM AS 1.75Kgoll A Al1Zske] 3143 493 3 AF5S =43 A3 891Kgo] veol d954 231gS

E"i‘:} 52 AEES 100%9
5) oq¢ @4 X+ 28Kg
Hop AR w27 O‘Eﬂoﬂ 34Kg-4 xﬂ < Hol
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‘Maganda talaga at mabilis

Kahit mga pangit aa kullg na nbiiwan
sa llmivang ay akakahabel pa dinl™

ey OV arrJ—

Performance
Parameters

Mumber of Animals
sadine Dayz

Bz, Initial Weight, s
B, Final Wisight, ks
v Daiy Gain, prams
urvivahbility, %

Pat Culala
Tikiw, San Antonio, Nueva Ecija
5

Turbo Boostina, Turbo Pre-Startina, Turbo Start

Boostina Prestartina
Skgin30days 17 kg in 50 days.
B
33
25
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AR 28. Jhonrey Gamboa ol A& 7]EAR

AR 29 mfRE o 7 AA] W E Y o 2530 Al A AHPED)E ol MM Farm< W3},
AR dAlE AEAF A7
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X0
o

AP 31 F9)oll mEAo]l qlojA 2012\ 19744 A% 49 A F3 A HAHPED)7F A ke oo gk
2 Bolt HEES AL3uRE AAQ7A FIHE HAGHAAAHPED) 7/} A E A eroktia

oo A 2AUE wzEY s9 AT 2 BAe Bz Ty RN PR 59
R E Gt E 49 EES AR A5 s s mavh

e AFLEE Fa 2R Yol wzEel U@ A o] kol Jee ANE mw o
0E% Y% o MEEY 8% 440E $ WAL ANsE Be AYES AAAYORA
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