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Haptoglobin as an early indicator of infection in pigs
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Abstract : Sera of pigs with clinically normal and infectious conditions were analyzed by
sodium dodecyl sulfate-polyacrylamide gel electrophoresis(SDS-PAGE) to demonstrate the
specific changes in protein profile. In the sera from pigs with infection, haptoglobin with a
40KDa protein was found to be increased as compared to that of sera from normal pigs. As
a rapid detection method for monitoring infections at large-scale farms, one of acute phase
protein, haptoglobin, was selected to compare the concentrations between infectious and
non-infectious conditions. Haptoglobin concentrations were low in pigs with clinically
normal conditions but significantly increased in pigs with Aujesky's disease, hog cholera and
parvo-virus infection. The studies provide that haptoglobin can be used as an indicator to

monitor infectons early at farm level.
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A3 FEAM e F2 F47] 9¥E2E Coreac-
tive protein, serum amyloid A(SAA), haptoglobin, fibrinogen,
ceruloplasmin, complement -©] JlEd] o]# ¥ F 2§ F4
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71 % haptoglobin& ¥H3:F9] 39 FA7] d¥A = A
Aazrgleld 4874y ¥ 49 A%sS 2381 34
Ao A4, 38718 4FH & ZAsHEd
S sadicty Bugn glon* E£§ Eurell 5°2 hap-
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SDS-PAGE : A= ¢ Z9EY I3 F8 993
A8 Hlwa}7) $13te] Sekiguchi 5°9 Wol o
SDS-PAGEE AA3tgit. 2, ¥4 ¥4& 20mM Tris/cl
(pH 75)8 o]43ld 1:1002 4% v}, 549 ¥4

< sample buffer(0.125M Tris-HCl, pH 6.8, 4% SDS, 20%
glycerol, 10% 2-Mercaptoethanol)®} F3Fog2 Egsld
100TH A 283 7S ¥ 10,000pmof A AA g FH A
o2 AH/9FEeE AAST. SDS-PAGEE 12%
acrylamide gel& AME3}e) 60VOlA] 1215413 7] 4 58
t}&) 0.125% comassic brilliant blue® G443l 7 &M F
Uehd 288 molecular weight marker(Sigma, MW-SDS-
70 kit)9} ¥ w3t} Gl Bpg ALat ot

Haptoglobin Z&&Y : ¥3oju} AU haptoglobin
o] AHFEAL Jones & Mould’?] guaiacol-perxidaset}
< HYsto AAE4 Y. &, standard haptoglobin ©. 2 &=
Algte] haptoglobin(Sigma)g, blank2: ZFH4E 74z
ALgstsit. AP E AR ELISA§ plated] standard
haptoglobin, &%, 7} 84 5008 & 47 £5% 3
A haptogobin 2] AL A% ZAL 249
1A FEE o7 gAR 283 methaemoglobin(Sigma)
4o 5002 HHg AT 108 %) guaiacol & I (guaicol 6.
82g, IM acetic acid 183ml, D.W 700ml, pH 4.0) 150u
€ BE weld E3¢ 3 Zulg A& 34 hy-
drogen peroxide(Sigma) 50plE H7}3tc}. 5837 ubgA17)
F 581407 308714 ELISA(Ceres UV900) E2 %
490nmel| A curve fit program& 0|83t &3 FHA}
Z3E BAET. B8 AU HL 27) welld] BEAE
T3AT

d o

HAED ZHES SDS-PAGES 23t Y chiA b
a1 24 YALAL AEFE Yed 2059 HYE
3 AL FAF £ AREE Yodn F3EE 7ot
20484 o]}l HA| FHupolex RAE 459, F3+3
A7E7} 2o A 1024w 7429 A FH G AYE TF,
AAFRE HolBA FoFA L 648 o] 3] QA A
7] FAE 579 AW A FAE vlE 2AE] 9
3t} SDS-PAGEE AASh. 1 A7 ZYEAME
40KDa9] haptoglobin =& F318 A QY & glgle
Y AAEANME 8| FHE YERHSATHEFig 1).

ELISAHoll 2[#t haptoglobin ZX7{¥ #&| : Hap-
toglobin®] HZFEAY #YL 93t =29 haptoglobin
o e os fAE A haptoglobing ] 831
Z88 44890 &, methemoglobins} hydrogen perox-
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ide A9 FEG WS 47 g 3AE 23
Fig 2014 5. u}s} Zo] methacmoglobin ¥ %7} 0.5mg/
ml, hydrogen peroxide7} 0.01M, ¥+-§-212+ 10~20%-¢} 71%
AR 242 Aoz Jeit

Fig 1. SDS-PAGE profile of haptoglobin from porcine sera.
Lane 1; marker, 2; Haptoglobin(human), 3~4; Normal 5~6;
Parvo virus-infected, 7~8; Aujeszky's disease virus-infected,
9~10; Hog cholera virus-infected.

Methaemoglobin(0.5mg/ml)

15
MIN

Methaemoglobin(0.33mg/ml}

HMED ZHEY haptoglobink] : &€ ELISAHd
ot A4E 2059 AAHY, eA27, EEYS Z
4E % 1650 BT ¥AY haproglobinX| & FAHE 2
3 ANEL HF haptoglobinX| 7} 22mg/dlo] g 2}, ©
A A7) ZEEL 143mg/dl, HEFLELS 261mg/dl, &
272 88mg/dl o] 4¢] &< haptoglobini| & }et
W2 tHTable 1).

Table 1. Serum haptoglobin concentrations in pigs with viral
infectious discase and in normal healthy pigs

Contim Ny Mes(=53) o e
Aujeszky’s 5 143423 B
Parvo 4 261431
Hog cholera 7 92+18
Normal 20 22+8

ote] T=&=Z0|AM2 haptoglobin &8 2EE& : 737
249 k9] £EE 80570l ol haptoglobinX] & &4
g A3} Table 20419} Zo] 25~40mg/dI7} 315F(35%)%

Methaemoglobin(0.25mg/mi)

hydrogen
peroxide

Methaemoglobin(0.1mg/ml)

MIN

Fig 2. Changes of haptoglobin concentrations in a high haptoglobin(25mg/dl) serum(upper two curves series) and low
haptoglobin(1mg/dl) serum(lower two curves series) X at 490nm using methaemoglobin and peroxide with four different con-

centration.
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Table 2. Distribution of serum haptoglobin values in 80
slaughtered pigs

Serum haptoglobin No. of Positives(%)

concentration(mg/dl)
{25 17 (21.2)
25-40 31 (38.7)
40-60 19 (23.7)
60-100 10 (12.5)
o ) 100 3(37)
Total 80 (100)

A b 52 RELE Y en, 25mg/dl o)eh:
175F(21.2%)2 Jettth. 338 ZgEclgn JAg &
1% 40mgy/dl 0] AL 39.9%9] B¥ &5 el

LI
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& 9% & A%, Y43 ZHY 2dF
FE A% & qlo] FHE 279 F&s] 4% A=
7t dgrla) e AEHD ot AR AW A9
7HE de o] 4EH R e HYAAE 589 A A3
of m& WMsF7} Asng §3] FEHUS | 233
AE oA B=E § 129 AEAQ A Ao] Wasir)
T8 B ZApe AU E Aol e HEd
A3 g gEFA Rk F, 1 FEo| #Edl
EEHNEAY A ARe AFE £ Jdou 1 FEY
AHAF-E BUs7]E ofe$n 2 580 1 A U
do] Hol HAIRER ARE 4A 3T & o
=3 0 AE FAE F, UL @18, QAER, F
Bo] B4, 4449 ol g8 oyl AHAGo = B
& AL Yehdth. ojgfgo] AAe AgEozE o
2 7pA] Aol 9ol g A FEIGU F&Yo
dojutn JAeAd g A& JRE AFE F e
A2 g Ay 7o) gasiel. adle I e Ao
E71Q 9§47 o928 SAHFoEZHN ol T ZAH
S 2l B NS da Ju?s.

areka] 2 g e AAED ZFEY Y @y
A e WEARTE v $A87] 5t SDS-PAGE
g AAN8AY o 4% Z29EdME 40KDay F3id
haptoglobin H=g AT & Yt o] W=E H2
Morimatsu $'?¢] 9777} haptoglobine] 7 2 =3
EAA Brkshe 347 992N 22 8149 a-chain

3 fchain 2 FAH 9lon, 1 Fajgo| 2zt 16-
23KDa3} 35~40kDa®} EAtE-g Uehdlts 2ud vl$
o & o f-chaingl Ao.2 A2 €.

Haptoglobin®] A%FA A& & 7| Eo| %A
ZleHo glen O F BolA 347 vl £4¢ ¢
g immunoassay7} FLEHA O, o] HHES YRE £
9y HPA HFE ol AERA, £E0l4e] 9o
o, HAESE g% ¥ £ Qs 5 AR B vy
o] 9Itt". @ peroxidase”] & haptoglobin©] hem-
oglobin F= methaemoglobini} A3stozH A7 23
A9 peroxidase §A ol TAHE FU7) WE 3317
7t 41 wav AN ESY g@3}rt 4E e, HRE
e M zE3 & 5 e FHE Aenz? H)
A e 5349 3L Folo AYR7) BARA2€E
TEE F A& AoZ Agd

oj2ig 44 7122 3}of haptoglobin FFEH L 9
&4 peroxidaserj o] U] E o4 ELISAY & 73l z}
metheamoglobin¥} hydrogen peroxide 2|29} 5E¢} vhg
A7 5 AREUT. &Yd ELISAYY osM AyE
3 299 haptoglobinxl& &A% An}, APEL HH
2mg/dl o] o}, FFEL mg/dlY & FEES U
Bt AdESR e odEe e Aoe
Eurell'o] 653¢] 34 sj2|o1A haptoglobin]7} #12
39.5mg/dis} 1 o]%F 25mg/dIE B ATH= A3}e} Eurel
Bl Q13H oz 934 Hlgdor AR HA Y hap-
toglobinX]7} ZgAe)E 30~40mg/dl o|YAT ZAFE
19478 F718t7] A&ste 349 7986 110mg/dl
€ Jehitke RIoME AlAlE vie} mpR7IR R hap-
toglobinX| 7} Z+4 %9 indicator2 A v f43H& Yehd
Zolgt ALRE T, ot A7-43H)¢] TS haptoglobin
A9 FAvtog AEAoME ¢E Aoy, A ¥
£ 552 haptoglobino] A3 QA e EA 9 °
A BdAol d7] &l haproglobin A& 4
3 2y HEL 9% 29 APoBNE WS f4E
Zolgtz AZgrt. 3 haptoglobin ¥4 459 £
48 9 BANAEY AME dFR 5N 239
ged YA o WA 48, ol4H o BojA ¥
AeA Axgoly n AR AApiY e F389 v
ol AlHE A 4 glo) Agade AN + 9l
€ Ao Agdgt’.
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AAED 34 Htolgan W ZAE 3679 FFY
@y oPdE W AR $13te] SDS-PAGEE A A %
23, #EEANA 40KDa9] Fo] F47] d¥EQ hap-
toglobing &1 4 SU%ich. Haptoglobing] B #FEA &
$13te AA¥ haptoglobing ©]-&3t] WHH guaiacol or
peroxidase methodol] 934 28& 4AF g, ALED
ZUES hapoglobinX]| & ZAMIATE 1 A ANES
H 22mg/dl9] haptoglobing] FEE, Z9EL 90mg/
dl ©)%3¢] haptoglobin F=& YERATH Ao Y
haptoglobin &4 ¥-& ZAZ e AP o2 ¢ f-&3itt
1 AzErh o] modified ELISA b & g3 4ES
A& AAlsta 1 A9 E wel A 4 glon, uHdE
ek wrdurg e s vy 0 AAE 4A BES F
S el w3 AHEIRE A2dE 75 5 9
of ZY whAle] 2A ojupA] & o2 Algdd
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