R & 5 X
D

IiLi# ' Interleukin-18 (IL-18) DM ZE=% 1) ¥ 7%
BIRRLGOMAEIREZFMT 572006 15BEE %D 9 5
— 2 BRI O LIRIC X % F2aE kR o —pil—

Ko btV EEb— Y, EmEL Y

CPEc294E9 H 27T H  =2f)

Serum interleukin-18 is a potential marker for evaluating hygiene status
on pig farms: comparison of two pig farms
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Bt 6GOoOHM) L, »OBWARROEIEITEIA Y A
WEMEELT—EULEO7 =<V o)V 7 27 &7z L
T CTRBESNEBELRENIL, LD REMICE
NIEHEARPEONDLEVIBDTH L, SHIETH
S ORIl & AL L, BE B L 72 5K o fi g
ARG 57200 WQ & & 4 2 8RO
INns,

—h, BYORA ML ADIE LD~ - —L LT
1%, Cortisol 2A—#ZHIIZIA KIS N A A M L AKRIVE »
Thy, BHEANL AR L ) EHL SN AHET
R - FIEEA - BIBEZE R (hypothalamo-pituitary-adrenal
axis) &/ LIIH 2\ IZERE RIS BUE SN 2 &Y
SRTwa W, F72, KEWEFA ML D1 DOTH
% IL-18 (LR ARG 1k L T 509 & 5 W LM
WEINEZFEL, ANLVAELBEEORVT A N
frELTHRFILEINTHE Y, &5, IL18 13,
¥4 72 Danger Signals (fEf#fE%5) % B3 5K+
YH—THEA LTIV — ADORERBST, BAEWH
KRB Z, BeAx BRI L W EEY 2T s S
OB &N A DAMPs (Danger Associated Molecular
Patterns ; #ERMEG /85 — V) 12X > THiEMEALs
NBEZEDPHOENTED Y, ZOZEhs, TIF0T
TVany MEOLFEWERRENTELEUNA ML
ADFHi~— 7 — L %50k H L. AT, MiEH
IgA BIEEICBI L Cid, T v MEMHEA P L AET VIS
BT, BEA N AL G 2 72 BIEIEEEEICN L T
HEHIGAPEEICERT P L, 729y MEEmA ML
A E TN TR P IgA 25 L 72 Y LG s
WAHZENDL, BEA ML AEATICE W TIEF IgA
BERCHZONELDEEZ BN,

INFEFTOMET, FAFKOAMEREA ML R
AT AIERP AP LAY ==, LTIgA® BX O
IL18 " M THHZ L 2MELze £2T, K%
TIX, TNHDRA LAY = — DR O E R RE
DOFHIIR, Z 2 TEHFESINLEDO A b L ZIREDFT O
LR EIPEBE T I 2 HIE L, fAR
BORL D 2OOFKBELIZBVWTHEK - JBFSLTw
B IRH S5 S NI F 72X R V> CORE AR
RBLOTA MLV AT —h —BRER AL 720

MEEHE
ME AN REY;OME % Table 11278 L72. 2013
F£10 H M~ 11 A 14, deilEdio 2 #IKEY (HB X
O X ) THER-IBE SN Twizng K=K (1,15, 2,
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Table 1. Summary of research objective farms.

H &Y X B
Hi3s; el EEHIX JbifEE EEHIX
—HRE —HRE
fr AT RE INAT TR INAST TR,
74 RNLA 74 RNLA
AL TE I 16,000 B8 3,300 BH
i 22 i A INA Ty B INA Ty R
FRA I 2013 £ 10 B T A 2013 4F 11 A 4

3,4, 5, 67 Him, HEW: &SRO, X RE&H3H)
FTO6BEHA MR L L/ze MiKIZEMAmEIS, OFIERES
EIZHRBL7:0 RIE—D2DOBFBEATER T -IZEEF S
TWwizF—HiOK T —#E LTf-o7.

MES KCOFEROEE © milx, HB XX 2
THEK - BB SN T ZZBr oMk Lz, BEmMOE
BOTIZHBEL7MEERD, BRI 28RIMA b L AH
Be/NRIC 7 5 &9 ICHLRE L CHRILL 720 $RILL 72 i i
3000 rpm, 4 T, 10 min #=.LEMGE 208 L, WE%
179 FT-20C IR L7ze IR, HB X O X 2
DER-BEHOKEMNIZ, B 6 mm Offia— 7 (Fig.
1) OREEDIEO IS AL E T 2 X 9 I REES 1 R
EL72e KENORABEBIZKDS XHI12L, 155~ 1
BRI O — 7R AL 72 XL 7240 —

Fig. 1. Rope pack for collecting oral fluids.



mi& Interleukin-18 (IL-18) NEMHLE=4Y> TUERRGOEEREEFMT 20 0ERE 1 ERLLY 05— 2 BRREOREIC L3 EARRO—FI— 3

713 3000 rpm, 4 T, 10 min @0 L TR AAA 72 IHE
WaFIL, HELXITH £ T-80CITRIEL 720
JA )V RELEFEE PCR: £KE 25 RILL 7210

P31 % i\ C Porcine reproductive and respiratory

syndrome virus (PRRSV), Swine influenza virus (SIV),

Porcine circovirus type 2 (PCV2) &#EfEFHHID720

DPCRAFEM LA ¥, MHIZIE, 71V ARNA

BLUY A VA DNA FHROF v ~ 2 ATl L7

[Maxwell® 16 Viral Total Nucleic Acid Purification Kit,

Promega Corp., KE™Y 1+ 23> VI], A4 LA RNA

IR B RS % 9256 L cDNA & L7z, PRRSV & 2 f& A

D7 F 4 ~—PR7cf (5-GTACATTCTGGCCCCTGCC

C-3) & PR7cr (5-GCCCTAATTGAATAGGTGAC-3)

ZHWTORF7T 2 &4 7 7 7 A > b % PCR CTHE L 72,

PCR It iE 95 T30, 53 C 145, 72 C 14 % 45

A7 IVER L7, PCV2IE 2D T T 1 ~— PCV21l

(5 -CCATGCCCTGAATTTCCATA-3) & PCV2rl (5

-ACAGCGCACTTCTTTCGTTT-3) % H v T ORF2

&t 797 Ay M PCR CTHIIE L 725 PCR KSid 94

T30/, 60C308%, 72C15% 404 7 IVEL 72

SIViZ 2fiE» 75 4 ~— NP-F (5-CAGRTACTGGG

CHATAAGRAC-3') & NPR (5-GCATTGTCTCCGA

AGAAATAAG-3) %\ T nucleoprotein 15+ % &

777 X2 M% PCR THIE L 7z. PCR Rtiix 94 C

30%, 55 C 1430, 72 C 308 % 40 A 7 V3 fE

L7z

PisRE

(1) PRRSV #ufkit J5 i
A% O PRRSV O HLMAAi (2D F » b [PRRS
X3z —4F* v b IDEXX Laboratories, Inc., K
EAAZH] ZHOTRERENTHLTE R I
P> THIE L7z,

(2) Salmonella typhimurium (S7) 04 B & U’ Salmonella
Choleraesuis (SC) O7 Hifk#it ELISA 1%, /Mk & ©
DFFNNE- TEML 720 MIFIFAE T 100 57
WL, DFo@) iIcfEw L7, $abb, B - Bk
2y ba—)b (PC-NC) OWI5E (ODy ) 7
57727 D 0Dy ExGI\2ENZNDMEE K
L, PC DA NC @z o 8 5Ll L& Ui HBRIZ
WAL e L7z BERRIMLTE O ODyg 2> 5 NC @ ODy
fif % 7 LBl 72 2%, PC @ ODy, fH 7 & NC D
ODys HZ 7= LB W7D 20% % # 2 72356, iR
Mg E [FE] & L7z,

(3) Mycoplasma hyopneumoniae (Mhp) p46 Pt 4K ¥ i

ELISA (%, Okada & " ®FEEIhE- 720 7272 LML
EIXAHUE T 100 AR L, BUGEE X =R CHEiE
L 720 BeMRIMGEE, PC, NC ¥ XRTOMMKIZBWT,
JareF b (r) pd6 P RETE (+) @ ODyg
i & r pd6 HUEEYE (=) @ ODy fEZ 7 L5\
AR REME Lz PCOMEMA 12 Eo &
MBI & Lo #MBIE O W E M2 02 DL o
EE Tl EHEL,
ARNVAIY—H—HIE :
F T & AV ClE 2 9206 L 72,
(1) i IL-18 ELISA &, Muneta & "% ® J7 126t -
THEML 72 MRIEAFUE T 4 AR LIEICH W
726
(2) IfiliEH+ Cortisol EIA 1%, Muneta 5 9 @ HEIZHE-
THEM L 72o BAEITAFIE T 4 AR LEE I
726
(3) IfiFr IgA ELISA i, Muneta 5 @25t -
CTHEME L 720 M A T 10,000 £, TR I
1,000 AL 52 1S v 7o
WOLEOWIEX, S~ A 707 L — M) =45 —
(Infinite M200, TECAN Japan, %I 12X ) FEHEL,
ANV AR —F —i&EX, PLATE manager V4 (1%
MR TSR A, /) ICX o THEIE L7
Bt MmN - AT IZ R Y 7 b Excel
(Microsoft) \— A DFEFRHEN 7’10 77 4 (ystat 2000)
%\, Mann-Whitney U-test 12X ) 2 BEf o b %
1TV, p<0.05 ZMEtFM R EEEL L7

BR
KRG DY A ) 2 B X UHIERE AR REIRILIZ oW T
I B & O TR 2 I TRl 720 TIREE R 7 A )V A

Table 2. Results of viral gene detection in oral fluid
samples by PCR.

A
PCR s 2l "
15 2 5 6
H S - - B - -
PRRSV
X _ _ _ _ _ _ _
H + -+ - - - -
SIV
X — — _ — _ — —
H _ _ _ _ _ _ _
PCV2
X — — — - — — -

+ : PCR positive, - : PCR negative
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=7 PCR AR % Table 2 12783 X EBHTIX1 ~
6 7 A ¥ TOKTPRRSV, SIV B L UNPCV2 § T
BHTHo7z0lx L, HEETIEL» HRORK2 5
PRRSV B & O SIV B F25BO bz, F72, Mg
PRRSV ikt Cl, fxfHid & MRS H RS OK
HTOHR PRRSV PLihD EAD RO S, 3 H s D
T RTOMEFIZ B THECE L, HUERESR 100 %
TdH -7 (Fig. 2),

A B SRR 63 B PUR R A o K5 R, i ST 04
PRI HRGORTHEm & 2 B L7225, X RS
WAREBEEIRD LN D57 (Fig. 3). SCOT B LV
Mhp p46 PUR I B OR CRBOHER 2R Lz, O
B o ST 04, SC 07, Mhp p46 \ x4 HikiE, W
FTHOEBORIZBWT OB SN o7,

MmiFR A b L A< —% —1L-18, Cortisol B & ¥ IgA

100 O O O O
80
X 60

ﬁ

@ 40
20

0 A A A A

1 2 3 4 5 6

A

| O-HEIS -axBEi5 |

Fig. 2. Transition of seropositive rate of PRRSV antibody
in H and X farms.

D% Fig 4, 5BLP6IZ/RL 720 IL-181%, HE
Bl 15, 2, 4, 5BLU6 7 AlOKTX B2
WL TEEICEA L (<001 & % Wit p<0.05).
Cortisol IZHI I 2 BB OIRIZS » Az v THE
RO SN0 57205, HELBOKTEWETIHER L
720 IgA E X BIGOKRTIZHEICH: > TEA L7228, H
RGORTIHMEDOF W N LMEAICH 572, L
L2 Ry TERLRAETIE Do 72,

BRI P Z BT 5 A R O A R E % Table
IR L7z RBMOFE R FEL) RelEd 2L, X
By OFEBEEICH L, HRESGOFKFRIZH 14 HE
MRTHo7 (BENREFRROKMEIERESLOHET
FRE). T 1HDZY OBEMEERKIL HELORKIZ
586.0 g/ H T, X B DOIKIL 6786 ¢/ HDOHK 1.16 FHK <,
A H 5D H RS ORTH 2 BMEL %o 72,

ER

WA, BREBICBVWTT VY 2 V7 = TIZHLE
L7 LT SNTBY), WQHHEL % 2 IRIE
DHELPE TN TS G, JKOA P LAY =7 =7
BYOHEAIREL 22 THZBINDKOA ML AIKESE
M AIREE ) ) A0 FEIET H70, HAIRED R
%5 2 EZ KBRSV OREARERILE A ML A~ —
H — BRI DOV TR L 72,

2 L, (ZIRE CHE - —EREOREY
E D 2ERELTHDHHB L O X B0 HRERREIR
MEREBL-E A, HESOKETIE PRRSV - SIV
PURRBG 1, PRRSV Jufkbatk, ST O4 - Mhp pi6 HiLik Wy
e, — O X B OREE T Mhp pd6 Uik Gk &

20

40 40
230 | 2 I
8 830
= o
<20 <20 fooeee
V.
S N
& 10 » 10 t

0 0

0 1

A &

Mhp p46 Ab (0D450)
o

B & A #

| o-HE5 —A—XxE5|

|—o—HE15 x|

—-O0—HES & XE15

Fig. 3. Transition of S7 04, SC O7 and MhAp p46 antibody in serum.

N=5 (H farm) and N=3 (X farm) in each group. S7°04 antibody and SC O7 antibody were positive when OD,,, was greater than 20
% compared with positive control. MAp p46 antibody was positive when OD,,; was greater than 0.2. Data shows mean + SE.
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WIRRTH Y, HEYTELNZ L ORBEROREDI
AENTz, EBRIEEREL AL L, HEGOFE (BE
©) FiE X B O 14 £, BRI X 25 L DK<,
i H #5034 2 AR & wbﬁﬁ?%otozmzk
SHAMNHIMMICBWT, HAERIEX BEICEE
HERENE[LL Tzl wz b,

FAlIINFTIC, BHEWEA N RIZI) KOO
WP ILI8AA LAY —H—E LTHMTH 5 &
L7z F72, B bEHELMD 2 BGICBT 5 L
HOIL-18 W RE X, AR MK < 2o £ OB IR R
HERPEOCEBIC BV TAEZICES o e HE L
75, A7 DA BHEE AR IS BRILL T b & v ) i
DRI L 1ZRL>T WD, —FT, BHS Y 138K
TOBEFNA N L ADBEIZOWTHRAE L7RER, T
WAL A< —7%— (Cortisol, IgA BXUIL18) IZ
BREREI R TZEHRE L TV, HEFVIZE > TK
BT DA ML AZEENRANLATHY, SHEA D

25,000

**:p<0.01
* :p<0.05

20,000
15,000

10,000

IL-18 (pg/mL)

5,000

0

| O-HE5 X235 |

Fig. 4. Transition of serum IL-18 concentration in H and
X farms.

N=5 (H farm) and N=3 (X farm) in each group. Data shows
mean * SE.

Statistical differences between H and X farm were analysed
by Mann-Whitney U-test.

[e2]
o

*:p<0.05

N W b O
o O o o
T T T T

*

Cortisol (ng/mL)

N
o O
T

0 1 2 3 4 5 6
A

—O-HZIH —A-X215 |

Fig. 5. Transition of serum cortisol concentration in H
and X farms.

N=5 (H farm) and N=3 (X farm) in each group. Data shows
mean * SE.

Statistical differences between H and X farm were analysed
by Mann-Whitney U-test.

3,000
2,500 r
32,000 -
®1,500 |
2
< 1,000 r
o0
500 r
0

0 1 2 3 4 5 6
A &

—-O-HEs -+XE5 |

Fig. 6. Transition of serum IgA concentration in H and
X farms.

N=5 (H farm) and N=3 (X farm) in each group. Data shows
mean = SE.

Statistical differences between H and X farm were analysed
by Mann-Whitney U-test.

Table 3. Production index of H and X farms.

H Y
(2013 4 10 H LR E4E1E)

X 2

(2013 4F 11 H A= pEatm)

FigeR L) X Sy 14 15

H BEHIZHART 074 15

HE R R 586.0 g/ H 6786 g/ H
Hi H o 185 H 168 H

Vaccination programs were same in both farms.
Accident rate (Mortality rate) of H and X farms are confidential.
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VALIZA NV ASREDS R B720, CIPERHPA LA
<= H = FEEA L ADFHICIEE LT Wi RE
WhHbHEEZT WL, TNHOHENS, RUFZETILFRE
BEGTOAN L AR LD HEEICFHICELLEZ LN
MmEE MWL L E L7,

T, ARWZEIZ B\ CUiEH Cortisol JE B 2 235
Thr Azl I XTOHMTHEZREZTEO N %
Mole TOTERDL, BHLY OMELFAL L, &
WO fFEREN 54 U A A ML AL Cortisol |5 % £
IBBEA ML ATK L, RS AV FRAMLATH
D, WINOREE 72135 » Az Wi ho Bislc
BT IMEH Cortisol LA EFEO N Lo /2b Dk
25Nz,

AU LI IL-18 L, HBBGIIBWTHE
T EAPRO LN ILI8 I RKIEHEY A P A v TH
D, ORGSR L TR & 2\ AR P Sz
HaFHET D, TNETORET, ROBRGIEIIHT S
[L-18 IO W, Mhp FERIEG: SPF IK ClE et 18
H 7 & Mgk ic IL18 25 L7325 Y, 5\t
vitro C SIV YRGB KM (BMDCs) TldEiz L
HHICILIS EENROLNE Y 2 L0MELH Y, H
B O MG IL-18 OF &k kA, REAHA CHm
&4172 PRRSV, SIV ¥ 7213 Mhp &G/ 28 2060
WINEET R L7200 EZ b, RELTHE
B CII BB O EAIREIC X 0 R EIREOEALATD 5
N7 s, MFEHR IL-18 13 235N o A IR FE 2 [
TAHIEDPIRIBE NI,

MiErh IgA BHREICRY L T, Klobasa F et al 1ZFEIK
DILIHH IgA #1125 T 1500-2000 pg/ml F2EE 75 &
HLTWD Y AFRICB VTS, MiF IgA T H
Y5 (1000 pg/ml BLF CHEHT 5) T X 25 (1500-2000 pg/
ml FBEEIC ) ICHBLTL, 3, 5BX06 7 HEGT
RNEI 2SS 1), RS % EEAEIREOEALD S b
726 SN2 AN L AHPEIERNIHESE L 722 & T, Mg
IgA BEMECIZ bRz DRI N, 2ok
2O MER IgAEBEOE=%1) v 7%, KOEER -
L ADFHOWREME A RIE L T 5b &Lz b, KRifFR
TIEBIED D R CHEBEMEON TR W L6 45H%
FROFELZFIBE L L Tt L T E72wnweE 2 T
W5,

BB, RWFFECTHEM L 72HEMRBRETICONT, 10—
THEIE D BEEICRICL 72 O 5 PCRICED
RPPSV 3 £ U8 SIV %77 A )b A 95 JB 4 3 {2 -1 A5 1T g
TholzZ i, BGOHAEEERZITH) FTREFHT
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BHHEEZOND, TNETITEHKSIILIER A, S PCR
V2 &0 IR B R AR (PRRSV, SIV, Mhap, Mhr)
BIZTHEARETH o7z Lt L (55 156 B H ARE R
AR AHEEREDVSES), $8HS VI
725 PRRSV PifE B L IR TSI RETH o 72 &
WELTWEA, WS EEINERI L 2Bk % v
TWh, E512, AWIFRICB VTR S 2Ok E T
PRRSV #{nF ML, MEHHAEmIl L Fuvmpiic
FEREESNTEBY, 7AWV ARG L) B4 2

EWTRETH o720 ARWIFETHEM L7z 10— 7 L 58
T ORI 208, BRI 5 O H_RTRE
fifECH D, SHEGNTREEMZ ET L, £
D BN EIRZ T B X OB K 2 AT ) 720D 4 IV A
RAEOME L L CTEATE DM REARIB SN/ 4 B,
ABRFE T R & v 72 #9957 PCR oA 14 52 0
LTWwZawds, @Ko o (55 156 [l H ARBKE 745
MHEEHHEFE DV-ES) 205 b ToRIMATTHETH 5
g E N, SHE SR L THREFL 72w,

RIS, SRITAT RER B OBE R L TR
DT B A0 R E T TOHBIZ DWW THRET T %
Elbiz, fEESNMEREHRS (HACCP) @ iE
HE (JGAP) & o - BIGRNREHIEE B A L 72 B 5%
BT BEESFNOUEOF MRS L L OEHTE R
WRRET L TATE oW EEZ Tnwb, F72, #ERESLIC
B2 EEEHMOMELEE T2V 2 VT 7 OB
b, RIMAEMSED MEMRCIEAR L, o—7HE%EIC
LRI L 220 2 72 mE AR B LA LA
N—=H—DEZF) TP REE B D EFIIONTY
SORLBMAPLETH DL EEZTND,

SiEE

AWFEZ FEES 124720 T wziiwiz, B
HABRZEIRFT 7 A OV ASEART 7RI B ad A s X UV
W EEFEE R N RARGE S V- TR IS
B AL L B E 970 ARRFZEIE, RIS F ik
26 4 JE IR BB AR AR [XA P L A~ — 0 — Dl
TENZ & B FEWR Y O 1 HE e P Rl 5ty 0 B b SRk U
I DEBSNE L,
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Summary

Serum interleukin-18 is a potential marker for evaluating hygiene status
on pig farms: comparison of two pig farms

Yoko YAKABE Y, Yoichi TAKAHAGI? & Yoshihiro MUNETA

To evaluate the hygiene status of two different pig production farms, their pathogen invasion status was determined
by PCR (Porcine reproductive and respiratory syndrome virus (PRRSV), Porcine circovirs type 2 (PCV?2), Swine influenza
virus (SIV)) and ELISA (PRRSV, Sa/monella Choleraesuis (SC), Salmonella typhimurium (ST), Mycoplasma hyopneumoniae
(Mhp)) of serum or of oral fluids collected from each group in a pen by using a cotton rope. Stress markers in the serum
and oral fluids were measured by ELISA (IL-18, cortisol, IgA). Analyses for major pig viral and bacterial pathogens
revealed anti-PRRSV and anti-ST 04 antibodies in the serum and positivity for PRRSV and SIV antigens in the oral fluids
on farm H, but testing for serum antibodies and antigens in oral fluids on farm X was negative. Stress marker analysis
showed that serum IL-18 concentrations were significantly higher in the pigs on farm H than in those on farm X. Serum
IgA levels on farm H remained low, whereas those on farm X increased with age. The mortality rate on farm H was 14
times that on farm X. Daily gain was lower on farm H, and the date of shipping to market was extended on this farm.
These results suggested that periodic monitoring of serum IL-18 can be a useful stress indicator for evaluating the

hygiene status of pig production farms.

Key words: hygiene conditions, IL-18, pathogen invasion, serum, stress
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