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Abstract : The diagnosis of swine sarcoptic mange (Sarcoptes scabiei var. suis) was investigated by ELISA in
order to replace current diagnostic methods such as skin scraping, scratching index, or lesion score of dermatitis,
The current methods need many efforts and much times and cost much. They can not handle many samples
simultaneously. Therefore, in this research we developed ELISA that can handle many samples at a time. The
antigens of swine sarcoptic mite were isolated and examined by 12.5% SDS-PAGE and silver staining. The
antigenicity of antigen was confirmed by Western blotting using the swine from the artificially-infested swine
with swine sarcoptic mite. The optical density (OD) values of the artificially-infested positive sera and the
naturally-infested positive sera of sows were measured and read in order to confirm the stability of antigens, the
reproducibility and validity (sensitivity and specificity) of the manufactured ELISA of swine sarcoptic antigens.

In above results, the developed ELISA would be possible to use the diagnostic tool of sarcoptic mange if OD

values of piglets, fattening pigs and sows are interpreted reasonably and classified as mange-free and infested.

Key words : ELISA kit, swine sarcoptic mange (Sarcoptes scabiei var. suis),

ELISA, mange-free pig farm
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EFH Sk $rEER 155 VA FYo] BAERA
e FR0)A 25HE 5% oM PSR ¥} ol
I AAEA vk W “SFEEF AF QYA AN E
E oA & Ay £28 1059 AFdont 7y o4
FoolA AHY NEAA 7HHES HuiZeg HAsy
ol MAHA gou A2 Aok RGN 13
HHET HHEQINYE HASAT 107 0|42 gdlolx
of vyol AAsol st AriAsll M A A Aok
7F URE Bol k¥t AZle] Bo] £88W, SFFER
AZE AHE duitk FE 10F oL E&doksle
Aot dA A, B AN RLANE I8 7 2 AT
9lo] MHFANH (skin scrapings)ol 2]F & AGYL BE +
o 7HAES Aol &7 " 4RI JEHEY 23
#38Ae] FL whgolr}

A2 FoelMe HA & #US9 HRH A, AR
29 2R AGL 99 ELISAH £90°, Qut gz
oM AAsHE A & 2P Wg AxUsY, Sy
2 W Fay (ELSA)l AMHEET ok olst 7o)
ELISA7|o| AMESE 2AE ELISAS 744 (sensitivity) =t
Sold (pecificity)e] &Z 7189 & Ady, & IRAH
(skin scraping), F3 FAE¥F 34 (seraching and rubbing
index), HEWHE A4 (dermatitis score) £& 0183 AekY
Ho} A&y Hesi g2 /MES e AP ¢ gl
7] Wi ol i f-8-3 AAPHLE AT e dAolth

B dpoME “9A - ddE] $4FER AZey
AM9 da HA & FAEY ‘=& WY AR (skin
scraping) "¢ dA8H AP o7 fAlslr] $iste] ELISA
71HE AR & Age EASHE Aot A & T4
€ AGE £ AE 7189 Ay HRAH, F= A5
(rubbing and scratching index), EZA] FEHE A4
(dermatitis score §)E-& BE #RIEO sl MAHAUL
HA7ER] AMET QAT 83 AJZko] ol A8HT
shdel B JHIES A8 glon T8 UE A o
T AT A7 de Adgoln: IMER B 7
A el B AFEANET s € Awsle A
AL A7 4 e ELISAZIEE o83t shx] & 7+
o AGE NEsldon 13408 HAH G & AG
E (ELISA)Y %3 48§ Rsls nlojoh
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HA 8 % Y £ 84 29 BYE SERY &
NN B BA FollM A =Rt gAY A=A
g HRE o HA && £ - Pk 34 &
STHTE 53 AAseH, AL HA &8 AF #EA

A AN ZF A - Fol ARHAN Bhe HHT F
1,000g0 4 SE7F 94 F2st) ¥ RSk

SDS-PAGE and silver stain : £33 six) &€ 24
§ F g WsHdefatted)dt’] A3l ARl FH
chloroform€&- 7tsled g EE F 10000golA] 1587 944
st ol AEdg YU 3o o] oy
4 558 Lowry WOE Z3s%ch SDSPAGE (sodium
dodecyl sulfate-polyacrylamide gel electrophoresis)s] A3t
AL 125% olAL™ Ready gel cell (Bio-Rad)olA
Blackshear'g®ol] o)8}ed 714 E & F Memil 59 o)
F3e] silver swing A 8159t}

Western blot : 5% & AgH FP4E 8lEy) 9
3l western blotalg 2™ Gershoni 59 who] Zsio
o Zol AAEAT. oA A7 BES geld filter
paper, pure nitrocellulose membrane (0.2 ym)S transfer buffer
o 158 E<¢ 97} equilibrationA]71Th ¥ & Trans-blot
SD transfer cell (Bio-Rad)ol] o}2}#H filter paper—membrane
—gel—filter paper £2.2 F7Eo] 4712 F=E QG
# F 13 votE 2087 Aol A9 mansferAFTh 1 F
membrane S 5% ©A|E-H (non-fat dry milk)&-ao] T} 24
7+ &<t blockingA]7] ¥ TBS (Tris-buffered saline)2 SE4
35 AHAEE AANIL & FAEAS & $AEHE 47
110022 3Maia Aoy 1A B WA uhe
o] U TBSZ S¥4 33 M3 ¥ aAHA 34 23}
&4, alkaline phosphatase-conjugated rabbit anti-pig IgG)E
TBSZ 1 : 200084 3}e] H2oA 1A]7HEH wkEA 7T},
TBSE 584 33 A3 % NBT (Nitro blue tetrazolium
chloride)}BCIP (5-Bromo-4-chloro-3-indolylphosphate)(SIGMA) &
FFTA F7bsted WA Do) W wheg W)

FAHABEY (ELISA) : HIX & APYE =¥ 9
%9 (carbonate-bicarbonate buffer, pH 9.6 0% 1 ug/mlz 3|
A3t} ELISAS microplate®] 7} welld 100u0% 233 &
37T Wil IAZE {AIZL 3 4T oA 1842wk
AlF1E Q1AFHE] (phosphate buffer saline (PBS)-Tween20,
pH 7.4 washing buffer)ol] 547} 335 A3 3ith. Blockinge
5% 2AE-F (non-fat dry milk)7} /¥ PBS-Tween202 3}
HEA plated] 7} welld 100 408 E38 & 37°C W)
oA 2417450 WA 71T PRS- Tween200.2 SE-7HY 33)
AR ¥A ANFE JudEE $8) ELISA OD
ol 7HE A&H 02 &3k 1008) 2 PBS-Tween209} 3|
Aato] 7t welld 100 p0A B335 37T wdr]e] 147+
vHSA1Z] F PBS-Tween202.2 S¥-7F 33] A& sy &4
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EA A (2X8A), alkaline phosphatase conjugated rabbit
anti-swine IgG)E PBS-Tween202 2,0000] F4jgled 7+ well
210008 EFST 37T WYAA 147 We &
PBS-Tween20e] SE7H4 33 A3yt 7182 o
-nitrophenyl  phasphate$} 10mM  diethanolamine©]  ¥5-¥
alkaline phosphate- nitrophenyl phosphate (PNPP)E 2t welld
100 0¥ B3 F Q& AdAA H204 208 740
2 208, 408, 6084 ELISA readerS AHE-3}e] 405nmel A
ODZHE 4¢3 A3t 71 L 08A9 0DFE Al
&3ttt

A ZEY (ELISAS] MEEH : ELISAY A
9, WA fFEA(ldiy)E AY S EHOE AF
ZAAT A 55 EHE AHA T sEE 22
3te] 405nmollA] 402 F ELISA reader Z3lgion, w3
TN A g AA FIE FEE 13ANEH) v
g HA @AEH)Y AAYAN A2 AL, AF AEA
2 HA 559 ZEH g4 7d oY Fo ¥HE =
FYHOE, ELISAR M A8 Hw Bk

v

4

SDS-PAGE and silver stain : 12.5% PAGE gel& ©]
£3la] A7)YE 8§ F silver staine] o]5}e] BEAI HA] &
o] Ay £HE I9 10M B vhe} Zo] 11~150 kDa
o A& WA BEFE AT Fg ). 39 292 ¥
ko] 2 FAE 150, 79.6, 66, 58, 49, 47, 34, 30, 27, 22,
20, 19, 18, 125, 11 kDa 5] 15 3o a9t (Fg 1).

Westemn blot

HA & AF 9N A SFAA A ¥HE
24, A9 T 509 ¥HS FHEHLR §7 & AP
of thate] S-S 837 913t Westem blot2 A S
A3, SAEANA 47, 20 kDa 5 2708 E¥o| FAHAU
3 kA EA A 150, 58, 47, 34, 22, 20 kDa £ 672 £Y
o] #AEOH FA, YA FHAM FFOE W £
YL 47,20 kDa 59| Y2 SAFHA Yehd £
I} 7} (Fig 2).

E4HAEAY (ELISAY AMEEH

A & Agdel st FHEAAAN AGYE ved
E ol 8o #AEUT AF ELISAY AFA, HEA
I FEAS Y FHY FHoE AF AP HA S
Fo g3 FAAS £ /IR FESHA] 405nm o)A
40% 3 ELISA reader 3% A5 E 15} 20} (Table 1).

172.6kDa
111.4kDa
79.6kDa

61.3kDa
49kDa
36.4kDa

24.7kDa

19.2kDa

13.1kDa

9.3kDa

Ss M
Ss : Sarcoptes scabiei var. suis M : Marker
Fig 1. 15 fractions of S. scabiei var. suis antigen by 12.5%
SDS-PAGE with silver staining

<+—111.4kDa
e £ 79.640a
b 4—g1 3kDa
# 4" 49kDa
 —36.4kDa

4—24.7kDa
<4—19.2kDa

“*=13.1kDa

NS PS M

NS ; Negative serum(Pre-infestation)
PS ; Positive serum(5 months post-infested)
M ; Marker

Fig 2. Western blotting of Sarcoptes scabiei antigens with
positive and negative serum of the artificially infested pigs
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Table 1. OD values(%OD) of antibodies to the antigens of Sarcoptes scabiei var. suis in sera collected from post-infested

pigs(OD : 405nm, 40 min.)

Period | Pre-infestation | infestation after | infestation after | infestation after | infestation after | infestation after | infestation after
Pigs No. 0 month 2 months 3 months 4 months 5 months 6 months 7 months
1 0.306 0.523 0.647 0.6%4 0.668 0.663 0.693
2 0.249 0.559 0.732 0713 0.743 0.774 0.803
3 0.258 0529 0.649 0.662 0.758 0.733 0.829
4 0.278 0520 0.684 0.710 0.823 0.809 0.843
5 0.247 0.553 0,681 0.677 0.799 0.821 0.798
| Mean*SD | 0268+ 0.025 | 0.537:-0.018 | 069910058 | 0.691+0.022 | 0758 +0.060 | 0.760-0.064 | 0.793£0.059
| % OD* | - ] 50.1% 6L.7% 612% 64.6% 64.7% 66.2%
positve OD - negative OD negative : below 50% OD
* % QD = x 100 doubtful : 50~ 60% OD

positive OD

positive : above 60% OD

OD Value
cCococoo0COO
C=NWHhUO®~N®O©

0D Value of positive sera in artificially infested pigs

Month

(0OD:405nm, 40minutes)

Fig 3 OD values of antibodies to the antigens of Sarcoptes scabiei var. suis in sera collected from post-infested pigs

Table 2. Comparative OD values of sera collected from the
0, 6 months post-infested, non-infested pigs and
naturally-infested gilts (OD:405nm, 40 min.)

. of pigs +
R;”"\l 2 3 4 5 Mem*SD

0 month after
infestation
(2 month old)
6 months after
infestation
(8 month old)

0.398 0.342 0.357 0.502 0.344 0.389-0.067

0.638 0663 0.637 0.783 0.747 0.694+0.067

Non-infested pigs +
® h old) 0.345 0356 0387 0.343 0.354 03570018

Naturally-infested
gilts 0.648 0.615 0627 0549 0.533 0.594 = 0.050
(13 month old)

HA $& ¥ AIAZ F 2, 39y EHoM 2 0D
ol 7 A 3 0Dk 02685t} 0.537, 0.6992 A4 F23]
S7FE YA % 0Dl 8¢ By AF7d F 204
o= fekdo)y MY FRE FAHSE Jehdr] AR
o 7 F 4,5 6 TIEdE ZER/E0 ODLo] fut
g Z7HE HYAR B do® wAses & Bl
oA HiE vpe} o] & #go] APHSLHF ODFte] E71st
FolEHd A3 Fof ODFLEAM A Ao o)
7V589th (Table 1, Fig 3).

A2 ELISAS] A1¥ 3¢ A8 A8 A3 A
o 83 eAd%) 3 Y ohYdy 8 @NYR S ¥F
Yoz HRAge ZEEA @2 ¥ eI AA
Zed FHE (13714%)9 ¥3& A3 ELISAZ 23
H w8 Aal= §29} 7t} (Table 2).

20 A Hube)l Zo] Q1F7Y 8/M9H ¥H (069 =+



ELISAE o]-§% s4A) (Sarcoptes scabiei var. suis) 2952 A 569

006734 A ZEE FEE (13HEH)S] ¥Y 05 +
0050914 ¥4 FEE 3t (positive OD values)2, AF7E
A 20E% By 0389100677 ZIHA %& 814
¥4 (035710018)8 24 EL% g (negative OD
values)#} ®]EF 2 o7t dehEz A AAGERYS
olg¥ ¥ &4 FI= #2E dAA & ZIF W
¢ 54 A9E F YAtk

o &

A Foll g FAHA A& F EYo] YHAUAN F
HAME A Sl gt TR0 AAHS “Z2ER 4
#2882 94 - HGBY $EEER 4229 ¥
A Fol 7 AANFAEY HAA A2, 934w
o, FEAME, FHal, EhZean, 3449, HA
2l 2= o HZ YIFIMT HA o dF F
L40] RAFAAN &9 Aol g ast A Sol
A 2o} ELISA7IHY "oAol tFHe] e g5
oste] ArHIL Atk 53] FAEY 4 & AEFS £
A4Y (subclinical) © ZA) HEAHA 23 & FAL A9
Bt olfAREolY SAEY diE & TdAden}
ARES AAL WS B2 JHEES I As)okEt)
o) &0 ELISAZ|Hel <& s AE2 HPse FAoith

H4 & ¥HF ZE3 (straum cormeum)o] AHF3HA
AEZ 9 (ntracellular fluids)S HT P 9z gtk
JE 3y WYZ22d2 ALY A Y B
(capillary beds)o| 4] &abel ojsted A LolA =& 87
of A 29 284 (crude antigens)oll = A HAYFZH
# (immumoglobulins)o] F{-Hol $17] wEo] ELISAo|A
H|£0]4] v} 7 (nonspecific background) ¥H8-© 2 ODgto] o
BHHPoE ¥ Ago] gt

A &9 AL H7]%5 (SDS-PAGE)0] L} Western blot
of g5t BxF A7) £ £ 3FY 4 ok B
AT A7) 9F D silver stain© 2 FPEY9] Bz}
& 375 11~150 kDaol| 24 WA X3l 9 23
& BAEre] 2 £MZ 150, 79.6, 66, 58, 49, 47, 34, 30, 27,
22, 20, 19, 18, 125, 11 kDa 59| 15 £3o| &=}
(Fig 1). Western blot®4 Z3l, FAEHelM 47, 20 kDa F
2709 #8o] WAL FIEH M 150, 58, 47, 34, 22,
20 kDa 5 6709] #3o] #FHAUY (Fig 2). Ao} A
AN FEOZ el 82 YAFF S4EHY BF
A ODgHE  Z7MAFIM ¥lEolAd 7 (nonspecific
background) BH5-2 Uo)7h BE& AR ) Y2 ODF
& ZTMFIER Hx9 dFo] BolFe| ulg} dutgoz
oDl B& Aol Y. IAZE vy AR ¥

o|T H|Bo|A wiAuSS wAlSEHY S YA
A FEoE BSEE FY-ANS BY (B AYdA 47,
20 kDa)S ZAbste] oA & 284 (crude antigen)E-3)of A
AA Q0T FLISAS Qo2 ALl ol g Aol

HA & FHoZ AFY Ad AE ELSA) 97 &
A FZ= ODIHE EL 29 19 3044 HE ujs} o]
£ 7ol AHLSLE ODgrol Sviety AFAAS %
9 ODZE HEFYHOT AARYE FHE AP 1)
29 @HER) HA AN FRE goBA gAY &
Aol o] 71381k 96 well-plaed] TE3 398 27)
4 Folx AMgo] 7bsdlel obdAl (stability)o] QA M,
AQ AGE A A ATTY H, F 6199 83
<€ ELISAZ ¥ 249 23 (& 244 2¢2o2 ad
# BE WA (reproducibility), ¥WHE-AF FEA] 94
D2 EUSARA AMRo] 7Hssitty & & Aok Al %=
AM ZES yoj7} 249 A%rt HEE ODgle] =4
Uehte sy Ageg But Ao 7 & 87 A4
7) o] ANEL 483 AT & AR Ao YL Aol
I & 793 A7 HEHHA =Y booster AHE A
7b Ed BA Uerg R0 33

& R w2 wWosy wxurePo] SDS-PAGESH
immunoblot £40 2 WA T W24 o] shse FHARA
E7] (howse dust mite)FHE A & FLnt sz & g
g0 Aol shesithE AU AelA & WAl
E 7F5E Roltt B AN AZ ELISAY H4F
A SHEZNA B & Aol AREYS & 7
A7t 24702 ARG F A FAEZY Be YIS
ARG sJA& ELISARA ZHo] 7158 Aotk ¢oz
A2 Sjale] o Aol & REF nFe REL 2
A4 02 ofHENPL Bale £F - S A

M g

o

2]

]

d B

HA & #AAF5E A9 ¢ U 7S Ady (9RA
#F3 FAEE 3 (scratching and rubbing index), %
A4 (dermatitis score) 5)& F Ao 2ty
. AMSET QAT =¥ Aj7ke] @ol 4£8HT
B HES HEE glod =8 OE dAug 9o
Axsted 847 gtk 13RE B QA 3
o 2 JPAEAEst FVesta B Ao ddd e
T8 + Jde E2UGEFAY (ELISA)E FEE Uiy
o] A 2stgict.
e A o ALY (somatic antigens)E A7l FF
B T, silver G202 3y FXRE W7, 94 & A%
o Wi FAAE 037 98t immmoblotting S 4 A3}

(R oE o
ox [ 0 B
to 2 @ l

ml R

Td
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Ak oJFA FAE siA & MAYOE ELISAE A#s}
o ANEEY EHoR AFAYARH Fo] ODFLEA 7
T4 (sensitivity) o} B4 (specificity) & &2latT 96 well-
plaed] TEF FUL 209 Fok Ao} shesle A
A (stability)o] AFEH, AFAdH HH AFAAF 6
HEe ¥4E BFEEHOT A UYP FHE 131¥
B AT uAA HA @NEHEH S ELISAR #
248 Z2AE FHHeER #HYE  BW A8y
(reproducibility) &4 (validity)o] JHH 22 ELISAZA
Aol shed Felth ey ol A Y HLsly
AsiMe AHE, SAE, FEY 3L TRE9 ODgtS
vl B4sjo} gir)
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