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SUMMARY

I. Title

Efficacy of SoltoB against respiratory and intestinal disease in

calves

II. Objectives and Requirements of Research and Development

* Bovine respiratory and diarrhea diseases, caused by bacteria and
virus, are major economic problems in the cattle industry in Korea.
These disease occur mainly relevance to immunosuppression. SoltoB,
known as immune stimulator, could be used as feed supplement for
controling these disease. However, SoltoB has not been studied for its
prophylactic effect against bovine respiratory and diarrhea diseases
when it is used as a feed supplement. In this study, the first analysis
of the prophylactic effects of SoltoB against bovine respiratory and

diarrhea diseases in experimentally infected calves were conducted.

ITII. Reserch coverage and scopes
1. The first year

A. Immunostimulating effects of SoltoB
(1) Analysis of immunostimulating effects of SoltoB through mouse

splenocyte primary culture

B. Prophylactic effects of SoltoB against bacterial/viral diarrhea

pathogens in calves



(1) The pathogen analysis of bacterial diarrhea of calves in Korea
and Selection of challenging bacterial pathogens for experimentally
infecting calves and establishment of infection model of calves

(A) The pathogen analysis of bacterial diarrhea of calves in
Korea
(B) Selection of challenging bacterial pathogens for

experimentally infecting calves

(2) Establishment of detecting method of viral diarrhea pathogens

in calves

(3) Following co—infection of bacterial/viral pathogens, monitoring
of clinical signs and quantification of challenging bacterial/viral
pathogens in calves

(A)Co—infection of bacterial (Escherichia coli, Salmonella
Typhimurium) and viral (Bovine rota virus, Bovine corona
virus) pathogens

(B)Monitoring of clinical signs and the quantification of
shedding diarrhea pathogens in experimental co—infected

calves

2. The second year

A. Absorption efficacy of SoltoB against bacterial diarrhea pathogens

(1) Analysis of efficacy of SoltoB as bacterial diarrhea pathogens

absorbent and growth inhibitor



B. Prophylactic effects of SoltoB against bacterial/viral respiratory
pathogens in calves

(1) Following co—infection of bacterial/viral pathogens, monitoring

of clinical signs and quantification of challenging bacterial/viral
pathogens in calves

(A)Co—infection of bacterial (Mannheimia haemolytica serotype

Al, Pasteurella multocida type A) and viral (Bovine

herpesvirus 1) pathogens
(B)Monitoring of clinical signs and the quantification of
shedding respiratory pathogens in experimental co—infected

calves

IV. Results of Research and Development

1. The first year

A. Immunostimulating effects of SoltoB
(1) TNF—@a expression in mouse splenocytes following stimulation
of SoltoB significantly increased compared with the non—treatment

group.

B. Prophylactic effects of SoltoB against bacterial/viral diarrhea
pathogens in calves
(1) SoltoB decreases mortality in calves experimentally co—infected
with diarrhea pathogens
(2) SoltoB alleviates diarrhea symptom in calves experimentally
co—infected with diarrhea pathogens
(3) SoltoB enhances the clearance against bacterial (Escherichia
coli, Salmonella Typhimurium) and viral (Bovine rota virus,

Bovine corona virus) pathogens in calves experimentally

_7_



co—infected with diarrhea pathogens

2. The second year

A. Absorption efficacy of SoltoB against viral and bacterial diarrhea
pathogens

(1) SoltoB inhibits growth of S. derby, S. Typhimurium 09—2b and
E. coli

B. Prophylactic effects of SoltoB against bacterial/viral respiratory
pathogens in calves
(1) Solto B alleviates respiratory symptom in calves experimentally
co—infected with respiratory pathogens
(2) SoltoB enhances the clearance against (Mannheimia haemolytica
serotype Al, Pasteurella multocida type A) and viral (Bovine
herpesvirus 1) pathogens in calves experimentally co—infected
with respiratory pathogens
(3) Mild gross lesions was evident in the SoltoB—fed group
compared with the control group
(4) Mild histopathological lesions was evident in the SoltoB—fed

group compared with the control group

V. Research Performance and Plan of Research Performance use
* Commercializaion and sale of SoltoB as feed supplement for
controling calf diarrhea and respiratory diseases caused by
bacteria and virus
* An increase of SoltoB exportation and contribution to the national

economy

* An increase of productivity in livestock farm through reduction of

_8_
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Table 1. Economic loss by death of calves with diarrhea
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Table 2. Single or complex infection of calves diarrhea pathogens
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H 2E dHE =4 W8 3 2t
AlAE 1A AFNEFY yE 2 24

7}. SoltoB9 WY &3 9

(1). "}~ splenocyte®l A SoltoBel &3t cytokine 2843
Hol Ao A SoltoBell &3t cytokine S Z743t] SoltoBY
HAAE 2= G35 qrgatr] el 578 vhe29] vAds A&
% homogenizer® F33}11 RBC lysis bufferE *gste] Ad1=
AAsA T L-glutamine®] 3% RPMI 164081# (10% FBS,
penicillin (50 U/ml) and streptomycin (50 g/ml)) el B]&olA Fg]
¥ splenocyte® F43 T cell5 S 1x10° cel/mlZ 3|43%t1, 6
well plate?] Z} welle] 2ml® 2533t Qo] FH]¥ splenocyteol
SoltoB (0.1mg/ml) & A 7}3}al, positive control 2.2 E. coli LPS
(0.1mg/mD & Attt 1243F B2 7 75 & 3 well® A2y
FNe FASL 47 C, 13000 rpmelA 1083 44 #ste], 7
d oAxzdeF ASHE ©]l8, mouse IL-18, IL-6, TNF-«
(eBioscience) o] W3t ELISAZS Zt7z} 33l tl. Figure 20141 A&
SotoB¥ W9 AEE A=3dte] TNF-a & FE¥ou, IL-1b ¢}
T2 HA skt o]F F3ll SoltoB7F WM Lol 2320
ZHoEs A7 "WAAEE A et dFNES TRt Al

* b3
Y Wels FEshs TNF-a% #WE 53 A7 2t 98e 3
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Figure 2. Cytokine expression in mouse splenocytes following
stimulation of SoltoB. TNF—« expression significantly increased
compared with the non—treatment group from 24 hr (#xp < 0.01,
non—treatment group vs. SoltoB stimulation). There are no
differences in expressions of IL—6 and IL—1b between

non—treatment and SoltoB groups.
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(2). SoltoB ¥9 ¥ u}-$2A splenocyte®lA] cytokine A4
3FHY rhe-AE oY AT ® vro] 857 txee o

R vk Ag APRE AlFERal, SoltoB AHFS AFR W
(w/w) SoltoBE F7Fste] A w2419 He= g3l o] % 2f
phe-20 HdE AFHS P2 splenocyte HIFSESITE mhe-A
splenoctye® Wi B A7lel A5 kel g2 Wor AA
skelth. wleF¥ splenocyteol] Z4Zb A-sxol LPS (lug/ml)E A
goto], A AZF Ao ® AXE wiF e A IL-6 (3

u el # cytokine) ) A AEE st LPS A A

o
o
R

control o= IL-62] AAdo] ELISA¢ & #=w A ko
SoltoB A7} vl¢-A vl AAMZME IL-62 AAo] el 9l

t}. (Figure 3) ©]l& %3] SoltoBY ATHEAE T WHAAE

=L = OO 5 =1 =
B AT 5 Uee FAT 5 Ytk

e/

IL-6 yield

13.5 5
T15:
9.5
LS
5.9

pg/mL

3.5 A ——Control ==-SoltoB

1:5
-0.5

o] 20 40 60 80
Hour post-stimulation

Figure 3. IL—6 expression in splenocytes of SoltoB primed
mouse by oral rout. splenocytes. The high expression level of
IL—6 is observed in the SoltoB primed mouse group, compared

with the control group.
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coronavirus &739 A7} e} Folx] AAF W e Coronavirus

& Aol gAE 2o RS B

L=<}

R4

3t (Figure 4).

Table 3. Kinds of antibiotic disc and its concentration.

Ampicillin (10uxg)

Nalidixic acid (30ug)

Amikacin (30xg)

Norfloxacin (10xg)

Colistin (10xg)

Penicillin (10 TU/IE/UI)

Erythromycin (154g)

Chloramphenicol

(30ug)

Gentamycin (10ug)

Kanamycin (30ug)

Sulfamethoxazole/Trimethoprim

(23.75ug / 1.25u8)

Neomycin (30xg)

Bacitracin (10 IU/IE/UD

Tetracyclin (30ug)

Table 4. The number of antibiotic resistant E.coll.

Antibiotics Quantity Antibiotics Quantity
Ampicillin 17 Nalidixic acid 15
Amikacin 3 Norfloxacin 9

Colistin 12 Penicillin 19
Erythromycin 18 Chloramphenicol 10
Sulfamethoxazole
Gentamycin 13 14
/Trimethoprim

Kanamycin 15 Bacitracin 17

Neomycin 11 Tetracyclin 17
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Table 5. Corona virus detection condition

Primer Sequence Product size
Primer fwd 5'-GCAATCCAGTAGTAGAGCGT-3'
730bp
Primer rev 5'-CTTAGTGGCATCCTTGCCAA-3'
Synthesis of cDNA
5X RT buffer 4l 37C
RNA sample 100 70T Smin
0.1M DTT 21l
Smin 42°C60mi
100pmole 5 10mM dNTPs 240 n
R-primer 20unit RNase 0.5, 70°C 10mi
Lo Inhibitor i
10mi 200unit M-MLV 1L
bw dut n 10.5 | 4Cbmin
DEPC
w
PCR condition
Sample ot 94°C 5min
10X PCR buffer 5ub
94C 1min
10mM dNTPs 21l
100mM F-primer 1l 58T 1min 35 cycles
100mM R-primer 1ul
72C 2min
Sunit/xl Tag 0.5
72°C 7min
DW 35.5u0
Total vol, 504l 40 e
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Figure 4. PCR results of corona virus detection (P: positive control;

N: negative control)

o
(03
S
)
1o
i
>
>
il
Jo
i3

o
4
30
rir
=
o
=Y
2
>
1o
ok
o,
oX,
rO
B
M
kel
il
M

=
23517] flete] 7] i RE = 5 ARE v o E Wy diE s
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adhesin?} enterotoxin & X & ZA}SFS T}

Fimbrial adhesins : ETECS] B YA Qxz2 ETEC7} &% Ak

SA= oo To% odds s A Zlo
= F4 (K88), F5 (K99), F6 (987P), F18,
F41 7} 9=

Enterotoxin : ETECY X t& HAAY AxE dnizo=
heat—stable (STa, STh)%} heat—labile(LT)®E 4
%™ shinga toxigenic E. coli (STEC)2] STXZ2e,
enteroaggregative E. coli (EAEC) ¢
enteroaggregatie E. coli heat—stable enterotixin

1 (EASTDE He4d A2 484 3=

Sobx| 2] thdwrolA el ¥ Ak Bl xdy

— oy ] B dA T dATA FobA oA EAIA H
., FobA Y thdwrolA e ¥ AR E Table 6

o+ 2
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— @A AFE de AHgEE HEd A% He WS 7 39
olxtE WwEsleE FXAE PCRS Fa gQlsls Zlojd,
A AR FAAE Felshcd AFAFE PCR 27
Table62} .
Table 6. PCR detection condition of virulence factor of E.coli
Target . . < o~ .
Oligonucleotide sequences (5°-3") Product size
genes
TTGGGCAGGCTGCTATTAGT
F5 222 bp
TAGCACCACCAGACCCATTT
GGAGCGGGTCATATTGGTAA
F41 941 bp
CTGCAGAAACACCAGATCCA
GAAACAACATGACGGGAGGT
STa 229 bp
GCACAGGCAGGATTACAACA
PCR condition of F5 and F41
Sample 2110 94C 10min
10X PCR buffer Sul 95T
10mM dNTPs 1l 30sec
61°C
20pmole F-primer 110 35 cycles
30sec
20pmole R-primer 110 72°C
Sunit/wl Tag 1l 30sec
DW 390 72°C 10min
Total vol. 500 4C oo
PCR condition of Enterotoxin (Sta)
Sample 2l 94C 10min
10mM dNTPs 140 30sec
) 57T
20pmole F-primer 110 35 cycles
30sec
20pmole R-primer 110 79C
Sunit/ul Tag 1 S0sec
DW 39 72°C 10min
Total vol. 5040 4T oo
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(2) FotA HiolgAA HA AJA AE 71H &

(7D Bovine rotavirus

1) AZAYs7) 93 & Zehuto]HA wjgd r
@b Bovine rotavirus

: Reoviridae®ll €37, 27}t A=

off

Wahe obd 34 39

T9 ddAo|t}. QyE zx o= BAEY RNA virus® 792 o9
o7 AT ¢ gwAel VP49l VP7, AAE U ©@wzAel VP =
o] t}. B Ao M= ofe] HelF (NCDV)E AFE-3FS
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ZAFeE7]1$1 3k plaque assay HeS Yoo
TF—-104% 24 well tissue culture plate®]] #]<F3tct.
Alpha—MEM #®lA|Z 7} well& washing ¢ ¥, lul/ml X
trypsin®} 1% (v/v) antibiotics7} &% alpha—MEMH|A| & ©] &3
10—fold serial dilution¥ BRVE 0.1ml¥-& 7t wellell &3t

=]
1AIZF 291 37T, 5% CO.0lA wjeksty, 102 7+4 92 rocking

Virus HENE A AST, lug/ml trypsin® 0.003% Netral red
¥ alpha—MEM#IA| ] 0.8% (v/w) Sea—plaque agarg 3

%
bt £ AL virusE FEHAZ AEY] SElE1 7C, 5% CO»0lA

oE

3~49 % Ew3tA veld BRV plaqued & 753t
pfu (plaque form unit)/ml%E vERATE

b

}ﬂ
m{m

W plaque assayye HEAFES HElA Forx] W
ZEPOIHAE s & FAA SHuiRe] st

Basteo] AZNS plaque assayoll AFg3slo] EH oz Eul¥+=

J_4
é
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3) Real—time PCRY &¥
e WA EHEHE vlol# s FEEPE HElA Real-time
PCRY & &H
Plasmid DNA standard 74
— BRVZYXE viral RNA FZ0|%, ol#] primer set®® PCR
s34 AAEAT
Rotavirus fwd:
5'-TTTAAAACGAAGTCTTCRACATGGAKGTYCTGTA-3'
Rotavirus rev:

5'—TAATTGGTAGATTACCAATTCCTCCAGTTTG=3'
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Amplicon length: 189bps

— %%%¥ PCR productE® pGEM-T easy vectord] TA
cloning= AAgto]  AF]is3th

- ATFAE plasmidE®  10°-10°  copies®®  10-fold
dilutionsl®] real—time PCRE] standard® A}-&3}3ITt.

- Real—time PCR amplification
— ¥ A=A FEH viral RNAE ©]83Fo] Real—time
PCR= A &t
— primer&} probe? sequencei UFS3 Ul
Rotavirus fwdl:
5'-GGATGTCCTGTACTCCTTGTCAAAA-3'
Rotavirus fwd2:
5'-GGAGGTTCTGTACTCATTGTCAAAAA-3
Rotavirus revl:
5'-TCCAGTTTGGAACTCATTTCCA—-3'
Rotavirus revZ:
5'-TCCAGTTTGAAAGTCATTTCCATT-3'
Rotavirus probel (VIC):
5'-ATAATGTGCCTTCGACAAT-3'
Rotavirus probe2 (VIC):
5'-AATATAATGTACCTTCAACAAT-3'
— Real—time PCR thermal cycling conditionn< t3} Zt}
© 2min at 50°C, 10min at 95°C, and 40 cycles of 15s at
95°C and 1min at 60°C
@ Wl RNAE FE38F9 real-time PCRE ©]&3fo] oA
A<

wH ¥ = Hhol g

-

OO =B
Fo SAE
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(4}) Bovine Coronavirus
1) ASAE37] g & I2Ynto|d A wjgd g
@D Bovine coronavirus
: Coronaviridae©l] £stm], A Fopx|e] Al A9 A&H A7
(Winter dysentery) &% Aol ¢3& ZtH= HE2 3 RNA
Virus® T goR = nucleocapsid (N) protein,
transmembrane (M) protein, hemagglutinin/esterase (HE)

protein, spike (S) protein, small membrane (E) protein &°] %l

o 2 Al okel ZEl5 (KWD4) & ARS8t

W F=Evble]g A w2 HRT-18G (Human rectal tumor cell)©ll

pancreatinge 2|3k & njeFslo] ARE-gh

HRT—-18G (Human rectal tumor cell)E® DMEM (10% FBS,
1% Antibiotics) & AFg-38lo] 37C, 5% COz0lA wjeFgttt,

Bovine Coronavirus (BCV)E DMEM (1% Antibiotics) 2%
5]A43te] 0.1 MOIZ HRT-18G monolayere] 3% gttt
- 1AIZE E3F 37T, 5% COzol4 wieketr, 15 FA S % rocking
=tk

DMEM (5ug/ml Pancreatin, 1% Antibiotics)& #7}stal 37T,

5% COgzollA vjksle] virusEs S22 A1t

@ FEyulolglA FEES 1X 10° PFU/ml ol H &= wjcksle] &
2Lo] wljeFon et

2) Plaque assay ¥ &3
b FolAeo FRuUmpolyAE  AdF T
Hlo]H A4S 28719 plaque assay ¥ EH

- HRT—18GZ 24 well tissue culture plateol HjoF3sit},

g

AL 5 S EE
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- Ztwell& DMEMO % washing $+ §, DMEM (1% Antibiotics)
o7 A A" BCVE 0.1ml1¥ HF s

- 1AIRE FQF 37T, 5% COzolA wie¥abm, 102 HA o=
rocking &l = t}.

- 1217+ &, DMEM (0.6% agar, 5ug/ml Pancreatin, 1%
Antibiotics) 1mlE 3 7}3tt}

- 37T, 5% COzo A 3~447F wjeFst & 10% Formalin® = i1
sy

- 1% Crystal violeto. @ A3t plaque & I53t w9
pfu (plaque form unit)/ml%E veERATE

@ Fobx] Wl FEuywlolHAE £33l palque assay W
A&4d

@ FAA Aol BAfste] daiEe] Foll 45 plaque

assay°l ARg-eto] EH O B ¥= wlole|A%ks ST

i

3) Real—time PCRY &%
b wHAA FHHE FZEUbtolyA FESFHS $8IA real-time
PCRE ¥
Plasmid DNA standard 74
— BCVZHE viral RNA FZ°|%, old] primer set®® PCR

TE&e AABT

— BCV 28380F
B'=TCTTAGCTGTTGACTTTATTACCTGG—-3'

— BCV 29298R
5'-ACATAAACAGCAAAACCACTAGTATCGCC—-3'

— Amplicon length: 919bps

— =23 PCR product® pGEM-T easy vectorel] TA

clonings A AJste] AHel&tgiT).
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— AFAE plasmidE 10°-10° copies®® 10—fold dilutiond}e]
real—time PCR2] standard® A}-g3}$t}.

Real—time PCR amplification
— ¥ AlE oA viral RNAE &8l & cDNAZ 3HAd3sa o,
o] & o] &3} Real—-time PCRES A A| gt}

— primer®} probe® sequencei U3} Zr},

— BCoV—-F: 5'-CTGGAAGTTGGTGGAGTT-3'
— BCoV—R: 5'-ATTATCGGCCTAACATACATC-3'
— BCoV—pb
: FAM—CCTTCATATCTATACACATCAAGTTGTT-BHQ1
— Real—time PCR thermal cycling conditionn< t3} Zt}.
: 10min at 95°C, and 45 cycles of 15s at 95°C
and 1min at 60°C

W FwoxA] RNAZS 3%35}l9] real-time PCRS o] £3lo] - ojA]
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w5 Z2ute] Y
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Fe 574

e

(3). FotAlel AlEd H Hlo]HAA HAF AAA FA A3HE &, I

4 2 A 89

Oh A8 FE 4 A43TF EF
37ME% =4 A holstein FoH4] 675 &A% (Figure 5) % 3}
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Figure 6. Normal flora in calves intestine before challenge. MacConkey
agar used in this figure did not contain kanamycin. (A)—(C): control

group; (D)—(F): SoltoB group.

Figure 7. The morphology of Salmonella Typhimurium on XLD agar
following enrichment of Salmonella. Black colony indicate Salmonella
spp on XLD agar. There are no black colony on XLD agar. (A)—(C):
control group; (D)—(F): SoltoB group.
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(th ¥4 FF A € utelda (A7 34 ¥4 HB)
Bovine Rotavirus (1X10° pfu/ml): 100ml
Bovine Coronavirus (1X10% pfu/ml): 50ml
Salmonella typhimurium 09—2b (3x10'°CFU/ml): 100ml
Escherichia coli (5x10'°CFU/ml): 100ml
ol st 45
&

HE AR 47 WA A 7 AF (Figure 8)

2010/01/19.-11:15

() SoltoBY AFA AA} W] &3} ol
O 9% ¥ 9 AEE (Figure 9, Figure 10)

o] FotAodME 34 HF 1Y ol FHE Ad HASY 2
Halor ¥4 HAF 19 o|FFE dArpEAsidt QLA F7rE 2%
AP, SoltoB H7FL9] FolH o= izl vla 7S A}
B2 o SoltoB H7FrEe FolA oA o] vl& owkdt )
AFES ®Bth SoltoB H7FEe 4olx E & ulg: 3AHE YA

o AlRe FuAa YEst
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Figure 9. After three day -challenge, calf deaths was observed in

contorl group. (A)— (D) Contorl No.2 and 3

Survive
3 "
--a-Con -m=5Solto B

2 i :
[%2]
Q
=
[y+]
Q

1 4

0 -.A T g T T

0 1 2 4 5 6 7 8
Day

Figure 10. Survival present situation of calves after challenge. Day of
O indicates challenge day. SoltoB group shows high survival rate

compared with control group.
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A Ad (0gA) 9] FWolA A% E.coli®] 75 B3 L
U odegd F Fokxl W Ul Ecoli v w453 ST
(Figure 11). 79 A% T7F 45+ FA- A7 SoltoB 7kt Ake]
oA Z HolHo] flo] SoltoBo %7] #A9 owazts FAF 5 gl
Row, AT A7 F 39A He dell ¥ Wl Ecoli T7F 7HE
A Yebsth, olwo] B W Ecoli & 9 FA A3 SoltoB H
7t Atelel A 2 abol S Fd & QUddth lE T olF 4UA
He ERE 29 Wl Ecoli 75 s AlAsion, e AE
3 6dA7EA] AESE SoltoB H7Fr39] JAlAM = Ay A9 AF

R B L

H

Salmonella 1¥ A= AA8H7] A Fobx[e] ©A 343 Fwo
M= Salmonella 8732 F=to] A #F=HA kot 7ed A% &
WX Salmonella®l 7} w473 <7kttt (Figure 12, Figure
13). 271 #d § S7F 45 FAHALI SoltoB 7k Apof oA
& zpolE #ES] FEow, 3~4 Hell BHU Salmonellad] <
7F 7hd wol A E =, olujoll = FA AT SoltoB H bt ARl
oo ztol= e 4 gldth. 3 A7EA AE% SoltoB 7k
3¢ A% 3dAFH & Wl Salmonella®l 7F FHAsty] Al EERo
B2 A7A A &Aoo 7 B W Salmonellall 7} 3435tk

E.coli®} Salmonella Q&3 Ao 1 U A3 A7 o
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E. coli

--a+- Control

== SotoB

.
......
-

Log CFU
L B T ¥ R S N s - - =]

D-0 D+1 D+2 D+3 D+4 D+5

The day after challenge

Figure 11. The change of number of E. coli in experimentally infected
calves. No difference is observed between control and SoltoB groups.
There were not result of control group at D+4 and D+5, because of

calf deaths.

Salmonella typhimurium
B = -«a++ Control
8 1 —a-SotoB
? 4
~3
T
) |
o0 4
—r 3
2 -
1 4
0 T T T T 1
D-0 D+1 D+2 D+3 D+4 D+5
The day after challenge

Figure 12. The change of number of Salmonella Typhimurium in
experimentally infected calves. No difference is observed between
control and SoltoB groups. There were not result of control group at

D+4 and D+5, because of calf deaths.
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wio.0ol. M. Gl K2

o o ﬁ; :..n;kf ko4 J ot of f‘!“{d{;ai F
Figure 13. The white colonies are observed on MacConkey agar

containg Kanamycin. The white colonies indicate Salmonelly

typhimurium. Note that there was no white colony on MacConkey agar

at D—0.
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37MEd =Ul A holstein $°H4] 675 FATEE

(4) FobAlel Al H vpo]HAAg HAF AAA TA ATHE F
b 4

0

T

AL

il

Al &
=

-

T

13}t (Figure 14).
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Figure 14. Normal flora in calves intestine before challenge.
MacConkey agar wused in this figure contains kanamycin.

(A)—(B): control group; (C)—(E): SoltoB group.

Figure 15. The morphology of Salmonella Typhimurium on XLD agar
following enrichment of Salmonella. Black colony indicate Salmonella
spp on XLD agar. There are no black colony on XLD agar. (A)—(B):
control group; (C)—(E): SoltoB group.
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(th ¥4 FF A € utelda (A7 34 ¥4 HB)
Bovine Rotavirus (1X10° pfu/ml): 50ml
Bovine Coronavirus (1X10® pfu/ml): 50ml
Salmonella typhimurium 09—2b (8.8x10°CFU/ml): 100ml
Escherichia coli (3x10°CFU/ml): 100ml
ol E@sto] BT

%
AE A2 471 H3Y9A 54 7+ 2% (Figure 16)

(1) SoltoBY A4 A €AA 49 A= L F4E <l
O I A 2 By Y S8 35
38 HE F RE ALY FolA o AL fFEEon, AALe]

— Normal : 1 / mild : 2 / moderate : 3 / Severe : 4
7l AL %7 AAF AEE SoltoB# tlxdtollA Zol7F gldlow
7, Figure 18) SoltoB #7I+9 A% 24 HAF & +dd

2 =

1
A ZgAA | ol ol ohatEA gm A4 o

7F olF AAA o E Y= s Bt FAHT & 12¢0] A
o] ¥ %+ SoltoB H7hr¥ v BT AA S 355 olE
23] SoltoB H7}73 oz A cl

2ol & FelEd = v 34 HAF F F ATl EdH U FE
SR Aol A9 U ow, (Figure 19) "z AAF F4bo] 64
A7EA] B H A kel wep O i St SoltoB 7k
Hlal A #zE o5 &g wet 9 W Fi o] wE
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Figure 16. Rear condition of calves before challenge and oral

injection of diarrhea pathogens
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Figure 17. Monitoring of clinical signs. (A)—(C): Caudal of calves

looks dirty because of diarrhea. (D): watery diarrhea

Clinical sign Score
3.9
-+a-Control
3~ L
----- —a—SoltoB
2.5
£ 2 .
S Normal :1 TR
1.5 .
& Mild  :2
1 1  Moderate: 3
05 1 Severe :4
O T T T T T
2 4 6 8 10 12
Day post infection

Figure 18. Clinical sign score. The SoltoB shows lower score
than the control group. There are, however, no significant

difference between control and SoltoB groups.
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Water content of Feces
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Figure 19. Water content of feces. The percentage of water
content could be indicator of degree of diarrhea. Note correlation

with clinical sign score.
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Wy 24 AE AT D ulo]dA9 A3 (A&, Figure 20)
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el A 8l =& Salmonella®l 7} 744st7] Alzbetdl oy, 29
% T 49 FHEYH 757 dashr] AT md 34 A
T & FEy¥e 5% SoltoBY H7ME dlx2de HlE] 2EeE& &

4= v}, Salmonella Q1% 7+ ¥ Folx|= SoltoB H7bry X
LB

(A)

Degree of Infection (%)

ol A 644 & FHE FHUNA Fo] R HA Fdt
E.coliInfection
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0 I __._ | ..-.I. H 1
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8 =
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5 :
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2 =
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0 .
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Figure 20. (A) E. coli infection degree. (B) Change of number of

isolated Salmonella Typhimurium in feces. The SoltoB group

shows low AUC, compared with the control group.
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ojstACcR A(®) /A £WeE AFHS] Real-time PCRe& &3l
Hhol# A0 £H] s S8l vhols A EH] AR dibe=

U 19l 2o (Figure 21).
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Figure 21. (A) Bovine Rotavirus &2 A& % vlo]giA #1] 4%, (B)

Bovine Coronavirus 24 #% % Hfo]g]A 4] AL,
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Bovine Rotavirus®} Bovine CoronavirusE+ SoltoB &9 ol A

grzel s  wa®  AFEL  welFYth 53] Bovine

Coronavirus® 2%, 34 HAE 443 64A] EAACR FoA
WA wRolH A7 ZAaw AT olEst AdEe Hks W, FothA el

4 Solto B H97}

oy

ovine Rotavirus®} Bovine Coronavirus2]

A = FFE v AE Ao ARFLh

2H% &7
HEPe 28w ¥4 Av Uz Fobdd P F HLE o

o
r ol
)
i,
-
&,
0
o
=
(@)
\)
\\)
N—

4 F HGE 942 F9 23718 249 A8 S50 o

2o 2AAA Aol &l SoltoB 7 &gl A9

9 grel &abo] BAYA Qo B8] WY PN T
2ol adtE FA 4 3l (Figure 23).
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A2 A 2AdE ATARFY e % 2

B

7t A Al t$ SoltoBe] F& A &<l
(1) Fobx] HAF 2 AlgA A et SoltoBe] F2HF 7 A
3 %7t
b ¥ 4& 4% 0.D. 33 Colony Forming Unit (CFU) ¢ 4
a3A 23
AT
Al #454S $189 colony forming unit (CFU) ¢+ 600nmelA]
O.D. #t= 5743t o349 aAdAE A8kt A o34
QA Ao Fobx| Al WA 8 &8 ¥ Salmonella derby, S.
Typhimurium 09—2b, S. Typhimurium 09-51, S. Typhimurium,
E. coli ¥ hemolytic E. coli ¢ BAATE T8 A i +F7=
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Salmonella derby Salmonella typhimurium 09-2b
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Figure 24. Correlation of Colony forming unit with O.D.
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() SoltoB o & #52] F24 2 AF AAH £4

7t AT #5455 * 10° CFU/mIE 5U37] 93] Blood agar
plate BAP) o A #5 =% HF3ste] 37° C 5% CO2 incubatorell
A 18AIZF HieF ¥, 3 colonies/TSB 21ml= TSBel| #&ste] 37° C

350rpm shaking incubatorol 4 18A]7F wjekaldtt. o] & 18A]7F uj

¥ TSBS 7] #9% CFUS O.D. FuuAZ o g3l 2 F79
CFUE 43tk CFU 142 919 Abd 282 nigoz 2 230

Mo 22 2oz e Z2F #57F AF%E TSBE FA4ste] 5.0
10° CFU/ml, 1.0 ¥ 10° CFU/ml® CFUE RAs T 5 ujefkdd 1ml

ot

1 77

T AP E=A 2 SoltoB#} Kaolinite (A tix=)E 0.05g%
S E I A ES H7Eskl

Solto Be] + F&#HI AZdA="S Hrhstr] sla 72 A3 =40
HE¥ TSBZE 37° C, 350rpm shaking incubatorell sl 0OAlZF, 2A1%F,
4A1ZF, 6A17F, 8AIZE, 10A1ZF &< ZH2bs REGAIZATE ZF ¥hgo] £t
F 4° C, 1000rpmellA &4 F2lste] FSAe AL 1/10% A
siAstolct. @A Fd" #FE  MacConkey  (E.col), XLD
(Salmonella) WA el 5012 T8kl 377 C, 5% COz % stellA
18AIZE ¥j%kst & colonyTE AAtst. o F&E AlgdoAs dix
T 4 kaolinite A X7} SoltoB Aol &gt + kel {2 & o] *}o]7t
gl Al Espaitt (Figure 25). AR it A% A AldolA+=
Salmonella derby, S. Typhimurium 09—2b ¢} E. coli°l~ SoltoB*|
o oA ol vl wA o] A= e AT F AU

(Figure 26).
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Figure 25. Adsorptive effect of SoltoB against

pathogens.
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(D AZY 394 24 3% =
Oh. 24 2% 249 89

SokAl Il Al AW FAJAE dHX Mannheimia

TATT A2 7Y &

(i
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haemolytica serotype Al, Pasteurella multocida type AS ¥AdT
2 ATt Mannheimia haemolytica serotype AlT 71743 49
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of ZAAEo Aol T A 571 HES doA AdA HE S
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dol A= dHx Hdro|th
Pasteurella multocida type A Al AF A7Fst oA s
Mannheimia haemolytica serotype Al3} 3+o] o2 7}#] o] F= H<
Hol okstEAY AW Aol aEE A, v w&Aad 34

Sz Qg A fuE A% 557 49e Qo

65 Y3l 55C, 30min incubation 3t 3, 16,000 X g, 3min 2o
2 daigete] Asds AT FH, olF ATAI S [phenol :
chlorophorm : isoamyl alcoho] A]¢F& Yo #A3Ist H thA] 16,000
3M sodium

4@

X g, 3min EACE Ayt £ FSAe AF T
acetate?} 100% B¢ FZE= FZde DNAE FA7 H ol&
template® 3o PCR< T3ttt 3477 HES $8 AFg¥ PCR

o] %718 Table 7. Table 8%} 7t}
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Figure 27. Correlation of Colony forming unit (CFU) with O.D.
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Table 7. Multiplex PCR primer and condition for detecting

Mannheimia haemolytica serotype Al.

Primer Size
Lkt F GCAGGAGGTGATTATTAAAGTGG 206 bp
R | CAGCAGTTATTGTCATACCTGAAC
F | CGAGCAAGCACAATTACATTATGG
= R | CACCGTCAAATTCCTGTGGATAAC 90 bp
16s F GCTAACTCCGTGCCAGCAG ~304 bp
R | CGTGGACTACCAGGGTATCTAATC

PCR condition for Mannheimia haemolytica serotype Al
Template 1m0

95C 15min
10 X MgCl; free PCR
2.510
buffer 94°C SOS
10mM dNTPs 10 10

10 pmol/ul each primer (F) 1.5u0
10 pmol/ul each primer (R) 1.5u0

60T 30s cycles

MgCly 25mM 34l 72°C 30s
5U/ut Taq 1p ot 1lom
D.W 13.500 min

Table 8. PCR primer and condition for detecting Pasteurella

multocida type A.

Primer Size
HyaD—Hya| F TGCCAAAATCGCAGTCAG
1,044 bp
C R TTGCCATCATTGTCAGTG
PCR condition for Pasteurella multocida type A
Template 1m0 95C 5min
10 X PCR buff 2.
0 CR buffer S5ul 95T 30s
10mM dNTPs 1ul 30
10 pmol/ut primer (F) 1ul 55T 30s
. cycles
10 pmol/ul primer (R) 1pl 79C 30s
5U/ul Taq 0.1
D.W 18.4.0 72C bmin
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718

At

H

HHN'

(2). FoIA9 ulolP2A 357 dAA A
(7P Bovine herpesvirus 1
O HFAQ7] AT & |l antolg A i &R
ob &3] Aupol e A ik MDBK celloll vl aFato] AL-g-3F,
- MDBK cell& 10% (v/v) FBS (Fetal Bovine Serum) ¢ 1% (v/v)
antibiotics 7} 7} ¥ += EMEM® A & ©] &3} monolayer® Hl
Fetal=.
Bovine Herpesvirus—1 (BHV-1)& 0.1 MOIZ Monolayer
confluent® 243t MDBK cellell HZ sttt
1A ZFE]E 37°C, 5% CO.9 ZxlelA wijekste 102 HAS=
rocking= A A gt}
- 1% (v/v) antibiotics”7} ¥ alpha—MEM®IX| S #H7}sla 37°C,
5% COz°] 7102 wjeFsle] virusE F2 AT

—_—

@ volE A FEE 1X 10° PFU/ml ol H %

W Fel 2t

¥

HoFstol % 2L

@ Real-time PCRY ¥
eh vlolE] A FE=AHLS ¢4 Real-time PCRHE &3
Plasmid DNA standard 7%
— BRVZ%HE viral RNA F%0]%, o}ld primer set®® PCR

TE5a AAE

Rotavirus fwd:
5'—=TGT GGA CCT AAA CCT CAC GGT—-3'
Rotavirus rev:
5'—=GTA GTC GAG CAG ACC CGT GTC—-3'
— =23 PCR product® pGEM-T easy vectore]l TA

cloning=s A A].
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—  AFAE  plasmid®  10°-10° copies®Z  10-fold
dilutions}®] real—time PCRQ] standard@® A}-&3}3iTt.

- Real—time PCR amplification
— ¥ A=A FPEH viral RNAE ©]83Fo] Real—time
PCR= A&,
— primer&} probe? sequencet UFS¥ Ztl
— fwd: 5'=TGT GGA CCT AAA CCT CAC GGT-3'
— rev: 5'—GTA GTC GAG CAG ACC CGT GTC—3'
— probe:
5'-FAM—-AGG ACC GCG AGT TCT TGC CGC—TAMRA—-3'
— Real—time PCR thermal cycling conditionn< tS3 Zt},
© 2min at 50°C, 10min at 95°C, and 40 cycles of 15s at
95°C and 1min at 60°C

@ ¥)7 swab¥ ZF ZZA oA RNAE FE35F9] real-time PCRS
2N

o]-g-3te] TR lAM EH|E = no]

-

OO = A3
Fe SAE

= 17 v o =

- 557 AWol wEHA $ST

- W% swab MES B3 T4 AFF PAAL BIHA @
%

— A% Z, SoltoB H7FAFo =2 B+

7 BT FopAt Aol 4 14U AW

_57_



A% B
A5t

}

o]
i

Al &
=

=

A7 &

=+ SoltoB A7FtS 7zt 2 A

] &

A
=

=
=

AUALE S FESE
PN
T

: 0.5% (w/w) SoltoB

2] (Figure 28)
AA]L

gz (35%)

2] &)

e (3%)
79

=]

“
3
)

]

o
RS

SoltoB
(i

SotAlel Aldd Z Hlol Ay TF7) AW dUA FA AR
X

(3).

o

Mo

-2010-1).
06121 14:10

: CNU IACUC-YB

,4.

o
—
O
o
-
o
~—
o
N

Figure 28.

’

L
a-

tRem 7134 A

A3

=
=

o 24N FUR

g

Mo

—
o

FobA = 4

o=
[ T

t71 el

°©

—~
o

_58_



Ak AR FARE o1F A FopAA ALl ZFrsm 77

3l
LFERA SITh SoltoB Fo

Al tzol| HlE A BHH YT =3
o e tlziel HE WA #EH

A Holl= Ao A F]E o]
PEAE AR Al vl wmeA ARse AT wel FaAd

(Figure 29).

Table 9. The clinical sign scoring criteria.

Sign Description Score
Temperature 38.0—39.5T 0
39.5—40.0C 1
40.0—-40.5TC 2
40.51-41.0TC 3
41.0C> 4
Degree of nasal discharge Absent 0
Mild 1
Moderate 2
Severe 3
Cough frequency degree Absent 0
Mild 1
Moderate 2
Respiratory rate < 50 0
50-60 1
60-70 2
70-80 3
30 > 4
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04t
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Day after challenge Day after challenge
Figure 29. The changes of clinical signs before and after
challenge. (a) rectal temperature, (b) nasal discharge score, (c)
cough frequency rate (rate/min), (d) respiratory rate (rate/min).
All experimentally infected calves showed increasing rectal
temperature from D—0 to D+3 and SoltoB group showed lower
rectal temperature than control group. The higher respiratory rate

than SoltoB group is observed in control group from D—0 to D+5.

(th) 48 HF § 357|194 E2=H+= 54 HLdA 2 total bacteria

T4 AT F 48A%F FVIR FobA B4 swab AES 1mle] B+

PBSe] H#A171 & DNAE F=3sto] PCRS %4 Mannheimia

haemolytica serotype Al % Pasteurella multocida type AE 7%

sl om swab MZo] Rod PBSE 107 WA EAE & 3AE Az
S Blood agar plate (BAP) %! Chocolate agar plate®l] 50ul &3t
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¥ A =2dle] dA ¥ CFUZ countingdlo] total bacteria CFUE
S48t 24 AF olF SoltoB T A FokAl 1FolA
Mannheimia haemolytica serotype Al ZFo] &Ql¥glom, wbd o
Zae] A 3F B
Ale] zHddo] &RIE Y. ol We T4 E3E Ad SoltoBe] Fofof
wel SoltoB T FopA7F a8 FolAle] Hlal Helg o] Frt
sto] Aol AdAdo]l fF=d A#AE Hopxlv, Wk Pasteurella

H7d < S8

1o
ol
o
w
)
=2
i)
o
ok

multocida type A2
24 4% #ol ¥ FARA gtk 3
2% total bacteria <+i= SoltoB T3 thx+ Alolo] & Aol
Holx] ¢kgko}t SoltoB Fofwrel AUC ko] 38.3 = 0.70% djx
AUC %kl 41.3 = 0.5 vls wtA #2= U (Figure 30).

=
HE olF FobA nAkelA

8 —+ Control
—= SoltoB

Log CFU of bacteria in swab

D-0 D+2 D+6 D+ D+10
Day after challenge
Figure 30 Clearance of total bacteria in experimentally infected
calves. Compared with the control group, the number of total
bacteria isolated from nasal discharge in the SoltoB group seems
to be similar, but higher AUC than in the SoltoB group is
observed in the control group. The AUC of control and SoltoB

groups was 41.3 = 0.5 and 38.3 = 0.7, respectively.
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F 357 2Fd EEHE ¥4 HdA 54

d 5 129 § 7= Fal 7|aAg} HE Eed H
7y7yol 7)ol Eel¥]:= Mannheimia haemolytica serotype Al¥}
Pasteurella multocida type AZE real time PCR % PCRE %3] &¢
€4, A=ttt FAas e ol 7z x4 1ge 9mlel Hat
PBSell & 3tste], o5 HEE st 103 A FAsk F, zhz; 1g9]
TAsk= 34 WAAY s AFststy WAAE FAskd

Pasteurella multocida type A2l 7% SoltoB Foj++ W thx+9 7|#

{1

¢

A 9 g FA o] FHH ko™ Mannheimia haemolytica serotype
Al B dxa 5 & vl FobA HoMwt sFEAH. o= 4
AF ol 29do] At B&E7o HolE307] Wi o ® Heln, olzsh 4
I= JATEE Arsetdls W SoltoB Fofto] tixTtel Hls] o ¢
stel TS 1AW A dXsk= Aol

("h ¥4 HF § TF7|NA E2=< viral titer 5%

4 AL F 48X FI|IE FobA v]A swabo] F-f¥ PBSellA
RNAE F=3}9] real time PCRS %3] Bovine herpes virus—1
(BHV-1) & #d 543999, genome quantifications 53§ 3} c}.
BHV-19] A% &44F ol ¥ 4dA7A = a3 SoltoB Foi
o] zto] 7k HolA toy #AHFE 4 o] Fol= SoltoB Foiro]
el HE WS genome quantityE HolwH AT (Figure
31).

(D 4 HF olF TF7) 2H £ = viral titer 57
TAMTe] g5 FH 129 ¥ FHEs & 79X HE s H
Zyzye] 71#eq 8] ¥+ BHV—1 genomeE real time PCRS &3l i

O
=)
1o,
i)

)
2 54, ARsladlth. PHe Fa dold Azl 24 g
Ein

PBS #4gste], o] % WEE shol 104 VA FNE H, 47 1

0Q
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of EASE B4 IAA G AR PAAT BIHAT

BHV—-19%] 7% SoltoB Fo¢ #HoA tixTdHT =2 genome
quantityE XA o 7|#A A= thFo] SoltoB Fold HUF w2
genome=E KA} (Figure 32). ©]&= SoltoB T2 dHeof thx+Et}
2 virus? o] AFAE dERTRY o AL o virusE 7| HAR
shedding®”7] wWQl Ao 2 HAt}h AdPH = A+= virus shedding
¥ wEske) Sl FEol yEhda ot =% B9 virus
shedding o] Z7}stS A|Alst o] SoltoB Fojvo] FRHUE

o AAEde Wl A2 9 virusE
shedding st AT E O 3ol yehde PR AA g
oly st A= AAFTEE AFsedE W SoltoB Fofwro] thxatel H]

o @sE QYTEe RYW A dAse Aol

a5 8 A Control
5 A O O SoltoB
g 7 A T-B-

F Tﬁ. i

g 6 O -

L =y

0 —

I & 0O &

my AT A — -4

0 ] g =

:] a

Day after challenge
Figure 31. Clearance of BHV—1 in experimentally infected calves.

The load of BHV—1 genomes in nasal swab samples gradually
decreases from D+4. The SoltoB group shows lower quantity

than the control group.
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Log BHV-1 genomes / 1g tissue

Trachea Lung

Figure 32. Quantity of BHV—1 genomes in trachea and lung at
post—mortem. While SoltoB group shows higher quantity of
BHV—1 genomes than control group in lung, a lower quantity

than in the control group is observed in trachea of SoltoB group.

ol ftEl zhzte] Fopx|e] W = apical lobe
o Aoz AAEAJY (Figure 33). Apical lobeolA ™H&3HA
Hol AAHN oM o] F caudalZe] HE s W &3tEo]

3 ERbstH, o - AUl

WHe F£2 9 congestions
A AsE 4SS o FX A A 7Y

1o

H Bt} hepatization®
2 Q& AndA ZHHA SoltoB FoI+2 #H°] A% apical lobe

Hol o] Rlo]l HAF ol e, {14
Hd Ao Wro] Ax|sk= BlEo] dixae] HlE WA dEEIG
(Figure 33). SoltoB Foi-2] -9 AAd ] WA oA Wo] xx|3}
o HlE2 10.2% * 3.0 glom, txzare] 4 348% * 4.6 E A
o)Al zolE H YUY (Figure 34) (p < 0.01).
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o |
Figure 33. (A), (B), and
control group. (D), (E) and (F) Lesion of lung after challenge in the

w

in the

) ‘Lesion of .lu after challenge

SoltoB group. The black circles indicate typical lung lesions by

infection. The control group shows severer lesion than SoltoB group.
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Figure 34. Percentages of superficial lesion area in experimentally
infected calves. The SoltoB group shows significantly lower

percentages of lesion area than the control group (p < 0.01).
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¥} neutrophile filtration®] #Z% At} kA SoltoB 9979 A-$ %=
A stal Wiol tizxatel Wl stEo] dHEA, T]EHAY
neutrophil filtration< thzroll Blal] dA3s] 7FAaste] #AZ=ETh A
74 #H"Ee d¥A<A E5H<A bronchopneumonial X A 2
71#A Y neutrophil filtration®] SoltoB FofollA @A #&EH A&
il

rir

>

SoltoB Fo& <la] Woddo] F71sle] virus 79 o]F 234 0=
el digk Aol Frtsto] FAFTAE =7t AldA T
| &3tEo] YEby] wliEel A o' HQlth Table 105 WIF O R
e =49 Esrs HWW A5 EA4eA % SoltoB Folv 2.06
23 oZ 72 4.55 + 0.22¢] F2l4Ql ztolE BATH (Figure
35).

NI
4+ of ol

O

Table 10. The histopathological sign score criteria.

Description Score

normal
mild multifocal
mild diffuse
moderate multifocal
moderate diffuse
severe multifocal
severe diffuse

Ok W+~ O
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Microscopic lesion score

Control SoltoB

Figure 35. Histopathological features of lung tissue samples and
microscopic lesion score in challenged calves. Severe neutrophils
filtration and thickened alveolar septa are observed in lungs of the
control group (arrows in al and a2) compared with the germanium
biotite group (arrows in bl and b2). Bronchiole also contains
numerous neutrophils (arrowhead in a3) compared with the
germanium biotite group (arrowhead in b3). The microscopic lesion
scores were significantly different between the two groups (p <
0.01).

_67_



—C} ol pfa{e
H 3 & srEMdx 9 2HZOFY MO 7|k
AL R ATAEEEY SHE
o] oA &
= I 3z k=3 = o
SoltoBe] WHTALAZ pulex g AzmgHoz W oo
T f= By B2 ‘
] SORA A AL AelA B
/H
ZolH oA AlTFA A o P EOHA Jd¥Hde A o5 A
1 _ =Y e 2l e
tf gt SoltoBe] Wl avt= 100%
b gtel » £ coli, S. Typhimurium= <%°}4]
! of AFHE A T JETHe E
° o 3 ¥ pdEF e md
= v’i‘—*—i
FolA o] wpoly A4 AL YA
) 74i 7 3t
FolA oA o] A4 @4 e i s
Abell i3t soltoBe] HWHo] B Rota virus, Coronayirus% Z=0H 100%
a2 gl Ao JAFTF A1 T AAFAY
shol wl Byl o) Q¥ wolels
ol LB,
L (P FobA] AAL [5F M WA e
AARTE S Alatel] el g ° -ste:h A7) ol A&
SoltoBe] FEahg sl )% SONOPS AR AR AA100%
[e]
P SoltoB= T3t Folx| oA At
Folx| TE/NA Aol TV AWl digt dY Frt
2 e e PAE AT aFnd 4y
03t SoltoB9] Wola & 100%
REEEL pAAEA 9 EFIIeA EulEE
g Aol % 574
. » SoltoBE F 43t FolA]o A n}o]
- o HAA 714" (IBR)Ol dist 3
FOA 2571 IBR Mhellgy 2o pas g Qg el A
7] 2o fa soltoB2] HH¥ 100%
e PlgEg W 4 gl B
Hhol el 2 9] oF %7




A2 A B-Emok g 7%

. PAAA WAl et ZAZE AVIE A FAA AR AL AAI7E
ofFojxaL glom oo wE thAlEH el it A7k Iy H L

_69_



A 4 & HPL MDA

*
0.
i)
it
ofo
)
Jlok

Al 1A s A

7}. OFF gkl H=k
n 18 fEedAe 58 35 2792 Solto B v
n A S B3 = WE S

Lt ON #el d=F

n (F)AEnlo] o Ag o] slEHolx] W BR7 Ao TR
Al 2 A FIFAT, BTl &8 A
n 2 AN FolxoA 2

Wk gl Aato] HpEIMAS o

AES A&st Hov) Qutal AR
m I3 Folx] #ntoluizk 4
z thal R}

) 37

i)
)
30

_70_



o

. Abril, C., Engels, M., Liman, A., Hilbe, M., Albini, S., Franchini,

M., Suter, M. and Ackermann, M. 2004. Both viral and host
factors contribute to neurovirulence of bovine herpesviruses 1
and 5 in interferon receptor—deficient mice. Journal of virology
78:3644.

Aikoh, T., Tomokuni, A., Matsukii, T., Hyodoh, F., Ueki, H.,
Otsuki, T. and Ueki, A. 1998. Activation—induced cell death in
human peripheral blood lymphocytes after stimulation with
silicate in vitro. International journal of oncology 12:1355.
Alexander, T.W., Cook, S.R., Yanke, L.J., Booker, C.W., Morley,
P.S., Read, R.R.,, Gow, S.P. and McAllister, T.A. 2008. A
multiplex polymerase chain reaction assay for the identification
of Mannheimia haemolytica, @ Mannheimia glucosida and
Mannheimia ruminalis. Veterinary microbiology 130:165—175.
Angen, @, Thomsen, J., Larsen, L.E., Larsen, J., Kokotovic, B.,
Heegaard, P.M.H. and Enemark, J. 2009. Respiratory disease in
calves: Microbiological investigations on trans—tracheally
aspirated bronchoalveolar fluid and acute phase protein
response. Veterinary microbiology 137:165—171.

Autio, T., Pohjanvirta, T.  Holopainen, R., Rikula, U.,,
Pentikainen, J., Huovilainen, A., Rusanen, H., Soveri, T,
Sihvonen, L. and Pelkonen, S. 2007. Etiology of respiratory
disease in non—vaccinated, non—medicated calves in rearing
herds. Vet Microbiol 119:256—265.

Bosch, JC, Kaashoek, MJ, Kroese, AH and Van Oirschot, JT.
1996. An attenuated bovine herpesvirus 1 marker vaccine

induces a better protection than two inactivated marker

_71_



8.

9.

10.

11.

12.

13.

vaccines. Veterinary microbiology 52:223—234.
Cromwell, G.L. 2002. Why and how antibiotics are used in
swine production. Animal Biotechnology 13:7—27.
Dowling, A., Hodgson, JC, Schock, A., Donachie, W., Eckersall,
PD and McKendrick, 1J. 2002. Experimental induction of
pneumonic pasteurellosis in calves by intratracheal infection
with Pasteurella multocida biotype A: 3.Researchin veterinary
science 73:37—44.
Fulton, R.W. 2009. Bovine respiratory disease research
(1983—2009). Animal Health Research Reviews 10:131—139.
Hanzlicek, G.A., White, B.J., Mosier, D., Renter, D.G. and
Anderson, D.E. 2010. Serial evaluation of physiologic,
pathological, and behavioral changes related to disease
progression of experimentally induced Mannheimia haemolytica
pneumonia in  postweaned calves.American  journal  of
veterinary research 71:359—369.
Hinkley, S., Hill, A.B. and Srikumaran, S. 1998. Bovine
herpesvirus—1 infection affects the peptide transport activity
in bovine cells.Virus research 53:91—96.
Hodgson, J.C., Barclay, G.R., Hay, L.A., Moon, G.M. and
Poxton, I.R. 1995. Prophylactic use of human endotoxin core
hyperimmune gammaglobulin to prevent endotoxaemia in
colostrum deprived, gnotobiotic lambs challenged orally with
Escherichia coli. FEMS Immunology & Medical Microbiology
11:171—-180.
Holian, A., Uthman, M.O., Goltsova, T., Brown, S.D. and
Hamilton Jr, R.F. 1997. Asbestos and silica—induced changes
in  human alveolar macrophage phenotype. FEnvironmental

Health Perspectives 105:1139.

_72_



14.

15.

16.

17.

18.

19.

20.

Irsik, M., Langemeier, M., Schroeder, T., Spire, M. and Roder,
JD. 2006. Estimating the effects of animal health on the
performance of feedlot cattle. Bovine Practitioner 40:65.

Jones, C. and Chowdhury, S. 2007. A review of the biology of
bovine herpesvirus type 1 (BHV—1), its role as a cofactor in
the bovine respiratory disease complex and development of
improved  vaccines. Animal Health Research  Reviews
8:187—-205.

Jung, B.G., Toan, N.T., Cho, S.J., Ko, J., Jung, Y.K. and Lee,
B.J. 2010. Dietary aluminosilicate supplement enhances
immune activity in mice and reinforces clearance of porcine
circovirus type 2 in experimentally infected pigs. Veterinary
microbiology 143:117—125.

Kaashoek, M.J., Moerman, A., Madi, J., Weerdmeester, K.,
Maris—Veldhuis, M., Rijsewijk, F.A.M. and van Oirschot, J.T.
1995. An inactivated vaccine based on a glycoprotein
E—negative strain of bovine herpesvirus 1 induces protective
immunity and allows serological differentiation. Vaccine
13:342—346.

Kaashoek, MJ, Moerman, A., Madic, J., Rijsewijk, FAM, Quak,
J., Gielkens, ALJ and Van Oirschot, JT. 1994. A conventionally
attenuated  glycoprotein  E-—negative strain  of  bovine
herpesvirus type 1 is an efficacious and safe vaccine. Vaccine
12:439—-444.

Kamphues, J. 1999. Antibiotic growth promoters for the view
of animal nutrition.Berliner =~ und  Munchenertierarztliche
Wochenschrift 112:370.

Lovato, L., Inman, M., Henderson, G., Doster, A. and Jones, C.

2003. Infection of cattle with a bovine herpesvirus 1 strain

_73_



21.

22.

23.

24.

25.

26.

27.

28.

that contains a mutation in the latency—related gene leads to
increased apoptosis in trigeminal ganglia during the transition
from acute infection to latency. Journal of virology 77:4848.
Muhl, A. and Liebert, F. 2007. Growth and parameters of
microflora in intestinal and faecal samples of piglets due to
application of a phytogenic feed additive. Journal of Animal
Physiology and Animal Nutrition 91:411—418.

Neu, H. C. 1992. The crisis in antibiotic resistance. Science
257:1064—-1073.

Opriessnig, T., Thacker, EL, Yu, S., Fenaux, M., Meng, X.J.
and Halbur, PG. 2004. Experimental reproduction of
postweaning multisystemic wasting syndrome in pigs by dual
infection with Mycoplasma hyopneumoniae and porcine
circovirus type 2.Veterinary Pathology Online 41:624.

Rice, JA, Carrasco—Medina, L., Hodgins, DC and Shewen, PE.
2007. Mannheimia haemolytica and bovine respiratory disease.
Animal Health Research Reviews 8:117—128.
Rodriguez—Fuentes, G., Barrios, MA, Iraizoz, A., Perdomo, I
and Cedre, B. 1997. Enterex: Anti—diarrheic drug based on
purified natural clinoptilolite. Zeolites 19:441—448.

Sarker, MSK, Kim, GM and Yang, CJ. 2010. Effect of green
tea and biotite on performance, meat quality and organ
development in ross broiler. Egypt Poultry Science Journal
30:77—88.

sub Song, D., Moon, H.J., Jung, K., Yeom, M.J., Kim, HK.,
Han, S.Y., An, D.J., Oh, J.S., Kim, J.M. and Park, B.K. 2011.
Association between nasal shedding and fever that influenza A
(H3N2) induces in dogs.Virology Journal 8:1.

Suh, D.K. and Song, J.C. 2005. Simultaneous detection of

_74_



29.

30.

31.

32.

Lawsonia intracellularis, Brachyspira hyodysenteriae and
Salmonella spp. in swine intestinal specimens by multiplex
polymerase chain reaction.Journal of veterinary science 6:231.
Ueki, A., Yamaguchi, M., Ueki, H., Watanabe, Y., Ohsawa, G.,
Kinugawa, K., Kawakami, Y. and Hyodoh, F. 1994. Polyclonal
human T-—cell activation by silicate in vitro. Immunology
82:332.

van den Bogaard, A.E. and Stobberingh, E.E. 1999. Antibiotic
usage In animals: impact on bacterial resistance and public
health.Drugsb58:589—-607.

Vondruskova, H., Slamova, R., Trckova, M., Zraly, Z. and
Pavlik, 1. 2010. Alternatives to antibiotic growth promoters in
prevention of diarrhoea in weaned piglets: a review.
Veterinarni Medicina 55:199—224.

Yu, D.J., Na, J.C.,, Kim, T.H., Kim, S.H. and Lee, S.J. 2004.
Effect of Supplementation of Complex Probiotics on
Performances, Physio—chemical Properties of Meat and
Intestinal Microflora in Broiler.Journal of Animal Scienceand

Technology 46:593—602.

_75_



Me ol EUT.

_76_




	SoltoB를 이용한 송아지 호흡기 및소화기질병 예방효과 규명
	요약문
	목차
	제 1 장 연구개발과제의 개요
	제 1 절 연구의 필요성

	제 2 장 연구개발 수행 내용 및 결과
	제 1 절 1차년도 연구개발수행 내용 및 결과
	가. SoltoB의 면역증강 효과 규명
	나 송아지 . 세균성 및 바이러스성 설사에 대한 SoltoB의 방어효과

	제 2 절 2차년도 연구개발수행 내용 및 결과
	가. 설사유발 세균에 대한 SoltoB의 흡착효과 확인
	나 송아지 . 세균성 및 바이러스성 호흡기 질병에 대한 SoltoB의 방어효과


	제 3 장 목표달성도 및 관련분야에서의 기여도
	제 1 절 연구개발목표의 달성도
	제 2 절 관련분야에의 기여도

	제 4 장 연구개발 성과 및 성과활용 계획
	제 1 절 산업화 계획
	제 2 절 추가연구, 타연구에 활용 계획

	제 5 장 참고 문헌


