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Immunologic effects of somatic antigens of house dust mite
(Dermatophagoides pteronyssinus) against canine sarcoptic mite
(Sarcoptes scabiei var. canis) infestation
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Abstract : Canine sarcoptic mite (Sarcoptes scabiei var. canis) burrow usually in the stratum corneum of
the skin of dogs and rabbits. Antigens from the burrowing mites induce cutaneous inflammatory reaction
and humoral and cell-mediated immune response in the host. The effect of immunization induced by somatic
antigens of house dust mite (Dermatophagoides spp.) has been evaluated to control the canine sarcoptic
mite in this experiment. Twelve common antigens (187, 142, 126, 120, 109. 92, 80, 68, 51, 30, 25, 17 kDa)
were found using SDS-PAGE with silver staining and Western blot between canine sarcoptic mite and house
dust mite. In order to evaluate the immunologic effect of these common antigens 10 New Zealand white
rabbits were divided as 4 groups such as negative control (group 1), positive challenged control (group II),
vaccinated (group III), and vaccinated-challenged (group IV) groups. Group 1 was artificially infested with
about 1,000 canine sarcoptic mites and group IIl and IV were immunized with somatic antigens of house
dust mite. In addition group 1V was artificially infested with about 1,000 canine sarcoptic mites and group
II, TV were treated with ivermectin. At the 8 weeks of the vaccination with common antigen, the antibody
titers of all groups of II, IIl and IV had been increased. Both infestation score and live canine sarcoptic
mite counts of group IV were lower than group III. Infestation score of group Il become 0 by 2 weeks
and group IV by 4 weeks after infestation. These results suggest that house dust mite, which is easy to
culture in vitro, can be a vaccine candidate for protection of canine sarcoptic mite infestation.

Key words : Canine sarcoptic mite (Sarcoptes scabiei var. canis), house dust mite (Dermatophagoides spp.),
somatic antigens, infestation score, vaccination
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52 dFodM e 4EEo] Tavtel ¥Ho) vl §
st 1 Ztoglel AfzAe] FHog e HZE
o FHo] A7m gme} 23} 7Hdo] Yot Ar)&
“d(selfmutilation)o] Yol == ATt [6]. & 3 9 7t
FEH 2H37] o2 wut ole} s 2o T A
< Adste AL S oy dolnk A 858 vk
&17] & T2 FAFEANM 7] S FTo} 2B
glskAIgt 2 Wkl e] B eE 509 W] A0Z W

AR A= N k)

N ol S50l FHEE S Aol AZA Wy
7} £33} (circulating antibody)7} @AJ T} [21, 25). ©]
3 FAE ol sl 7t M2 O E 359 Ay
(somatic antigen)oll T3t w3} HAur-e-& FolE3 1
2g olgate] ME O 259 7S g et g
ool o] &-371= sl E, AE ol o 2] ¥4
Z o83t HA| &9 Aghel]l A3 A7 [16]9} AFE
Zoll ZHE AE] FAE ol g A S HA &
o] YYE Aol AF (TIe FL BF F 5 9
8| FHA =7 (Dermatophagoides pteronyssinus, house
dust mite, HDM) &4 2] wx} Hulg-8 o] 83k opa2
T AEF G Z ol B3 A7t s S
], 2EAA HAE gL AR BE oA
UAME olEn)A] uH.(atopic dermatitisys U7
o IgES} 5G] FAE R=TT) [18, 23, 26). o2&
HE o83l Arlian F [111 HAAN=7] Aade
o]-§% Fof WA EH AP wAHY @ A7 HE
o gopd YHAZE9} ) - A Afo)d
ke Y FEAAE olEEl B WY AHE
o2 v} 213 Bomstein 5 [13]12] SR Lol st B
23 APME 2] S35 AAXAE=7) AL Ao
9] FEHEE o8 L& ALAAE AL u} Ut
YAANE7]E 18643 Bogdanoffell 2l g 2A
AL A HAHCR 8 BEgo gle Aoz Bl
1200k [2]. =3 2R EA BAE ddo] Alel A
A 7 a3 elEdE Eigd uel 29
e B A7t FgE T Jon, AFAY olFay
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ThE T8 ZEHA T dAH Ao @ & 9bxd
3 LSS o) 2R B ey ) 28 TE B
ol JAFUFAZ A3 B 7] &9 93y
o] HFsto ™ FHA| 9} guinea pigell A e LA A<
#Zratke] HAZ moused} raoll M= 7ol X ¥
ok [13]. 19 975 v 2 7)) 3 AU =9

i o
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R 2}FE

o] FAPgolt WAL dolry] 9% Al
N &9 F552 /) thal E7|(New Zealand white
rabbits, Orycrologus cuniculusys ¥l AFESIEH [9,
11, 10] ol E7lel 15749A7 7 2<) Fejst A
7E /AL, B0 ZEEAG A Fo] v FfeA =
o] "oks A 50l 7125 & Aolth 2 AgoA
€ sk 2e AFES vEeE #Yst olde A o
A E7E Ao A =i

£ AYoME o] dTFEL wRoR Al &3 g7
AR =719] A gkl st} SDS-PAGE (sodium dodecyl
sulfate polyacrylamide gel electrophoresis), Western blot-
ting ¥ &AW HE 2 (enzyme-linked immunosorbent
assay, ELISAYS HAI3le] Z}7}bo] ahel 7o)l F izt
o] WAAEAYEE-E R &, EVNE H4PFEE AR
sto] 2l HAAET]] AP S o83 A 85
of th A axE dolut]y 2 43S A8

g 3 Uy

N & % HHXEIE)|
()71 & 2 "HUAHEY] £
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T, AHAH =)= Mg o Ads 714
3 AP HAA 7Y e AL B AFAA ol
Fated 3 EAT

() A Az

AFY Az Adian T [11]9] DTN AMS-F
ol Wt 7 &3 YA =7) 239 (somatic antigen)
& Q14FeH3-8-9 (phosphate buffered solution : PRS, pH
T4Ho2 HHF 3 ubAAlgE Base] PBSE §85t
L gAYsketr] 98 F % chloroforma} £ $
10,000 gol A 1587 4] & A&k 34535 o}

+ 045um THE o331 AR-sl)

AHEE ¥ A

(H 4855 ¢ 9%

2 Ao 2~25kg @ 93 E7(New Zealand
white rabbit, A Al FAEh 1071218 2 groupE =
S/dtHE(group D) 2v}e], YAHZ T (group M) 20+,
A 2 (group M) 20}2], TH A F(group IV) 47t
& o] Aol AME-8l

478 group2 2 U 10WkE] E7)0lA AFA AL E
FE HAPFRAA 15 HHom AR Hae
A% 3ted Ependorff tubell ¥-& 3 1,500 rpmollA] 158
7F AAEY F AEe g aAA9E) AR
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(1) SDS-PAGE

B HEo|ME 12.5% SDS-PAGE gel& AME-31AL, A
71952 Blackshear [12}9) Wyoll Esto] drjstae
™ Silver staininge Merril 5 [8]2] Wl &8t 2
ool REg ol H71EE e gelol Silver
stainingS 50% methanol/10% acetic acid ol & A]
V5t 2~33) g2 wA|FHEAM MM WA F
Ao} AT 587 HHF]) wHksPHA] BEAIZCh W
H pel® A2F BE gel A7} o2 wblE o7}
2| AAs] G T A MU, 1% acetic acid= BF
¢ HWE F ) 23 AUAN=T] Mg o] ¥-3
< st

(2) Western blotting

7N 2o AEFYE 12.5% SDS-PAGE gelZ W79 &
F AR =] QYo z WAl BEEZRH 4
HAY 2o AFAEE EVERY A HE olF
ated Arlian [10)2) W3S 43l Westen blotting S
Arjste] A=) Aol 23t et A F A
g9 7o) FERYE dolusirh

(3) EaHFEY

EARAERYL Arian T [912] Wl &8t A
Alsld o FuH)E 7l & A -2 Carbonate-bicarbonate
buffer(pH 9.6)2 | pg/ml BE 548 ohg 2} wello]
100y 531k o] 58 plates 37°ColA 1
A)7F ¥F2-A1A coating BFTE Coating 3 45 H-& A
78k THS- 0.05% PBS-Tween 200 2 33] M A&} 0.05%
PBS-Tween 202 $H4 3] Al A3t 218 Fof blocking
buffer(5% non-fat dry milk in PBS)E 100u¥ ¥5-¢
oh&, 37°Col A 2417 ol A WEE-AIZ1 F, 0.05% PBS-
Tween 2002 33} AAsldoh 12} A (APAZE AR
B A8ZEY7MA Growp L 1L 11, IV #)= PBS-
Tween 2022 1008) 3]418le] Abgslom, sME &
He 7+ wellel 100 H7EsE 3 37°ColA 1A172E )
oFal T2 0.05% PBS-Tween 2022 33] M3 s3it}. 2
2} &} A (alkaline phosphatase conjugated goat anti-rabbit
IgG, KPL, USA)E 0.05% PBS-Tween 2022 20009 3]
Mabed z} wellell 100 pld H7Este] 37°Coll A 1A17F Wt
AT 1217F Foll A3doz 33 A5, 713
(p-nitroitrophenyl phosphate(PNPP). Diethanolamine | ml,
MgCl, 0.006 g, D.W 9 ml}& 7} wellell 10014 3713t
& AL gkajopoll A 408 7F WA S & ELISA reader
(ELx808, BIO-TEK.)E ©]&3td 405 nmoliA F3E8
A3t

oo ¥ Heiga A

(H ¥y

10712} ¢} New Zealand white rabbit® 47 grouplE
WAL group IS group IVE AR =7 e
2 A9 .

AnA o] g g 2.5 mgml2 AYsIL &
22] Freund’s complete adjuvant® 4101 emulsiond A
Z3te group M group TV E719] 5 R0l Hal5
Abstsich. FH)8 &3t Freund's incomplete adjuvants
F#o g 4o} emulsiond YHEL 13F HEF Fol 257 T
Hog 23] Fr7 ¥EIAU). 33k HE7A =k group
e} group 1V} E7)¢] FollA] g A & Y&
228 3 ALUGFY S AA8ke ZATRE dobd
o2M HAARE BRI

@ M & AFH4E

Aol M &5 YA A (X400 0.8 HHA 3¢
ale] AuAzl=r] APl s WAL 3HA &2 group
ek WAL B group V] E7] Al 242k F 1,000
mheld Qg Ak

(3) A7t A3k &4

7Y group2 2 LRE 10mkE] o] E7]ellM S EE
WS AN HE AEAARE ARFEAA 1~
2% Haor B7le] AR WM g AH2ml)
R FAE 1,500 pmell A 1087 G4l §F 3]
ke 718k o|gA A& HH& AN
REEC =

AP T AL zb group] B7] EAHE o83
o gi7te] Halke doluy] fisle] EAHAZAYE
ER S

® N & A8 Vg

7}t group 2+ 7] &9 AE wHEE dotR7] 8 |
& QB 8% § group 1L IVE] E7) evtelel zbzt
ivermectin(Ivomec® 1.0%w/v injection, Merck Sharp &
Dohme B.V, Netherlands)S 3 8}5AH0.05 ml/2.5 kg) 3t
F 47 B AEVE-E S

(5) N &2l AR o vle] F H4

Group 119} group V€] ivermectin F-AF §- Hjol| w}
2 2 5yhe-g Yotry] A3 A & AR A &

Table 1. Grouping and immunization

Items Group 1 Group II Group I Group IV
HDM?® immunization  No No Yes Yes
SS® challenge No Yes No Yes
No. of rabbits 2 2 2 4

*House dust mite
PCanine sarcoptic mite
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Table 2. Experimental designs
Weeks

Groups

0 2nd 4th 6th 15th
Group [
Group II C T
Group IIT I I I
Group 1V I I 1 C T

I : Immunization with HDM
C : Challenge with sarcoptic mites
T : Treatment

o vlg] & stk YAATE A el A7
78] A5 71Ee 8 stkal 71 3Z717F 22X22 mm
A AL ZEAF 12 Flen 71u)r) ggteg B
ZEA] ke Aol BAAF 022 i vl §
= M &9 AFHY Aok e /1FECH] 22X22mm
g Holgle & oF 1007z A5 7 &9
ZERx e} vig] = Alake group I, VS E7]9) 7l &
= FAHAT = 85 N & AE F 45 o 7z
48l

g

ey H|IEN

(1) SDS-PAGE

N 23 JFAAK=7]2] 48912 12.5% SDS-PAGE
gel & o] &3t 71953 F silver stainingo] <]3)
TS A% A3t A 3 JARARNEr] Y A3

HDM Ss M

Fig. 1. The comparative somatic antigens of sarcoptic
mite and house dust mite in 12.5% SDS-PAGE and silver
staining. [M : Marker, HDM : Somatic antigens of house
dust mite, Ss : Somatic antigens of sarcoptic mite]
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Fig. 2. The comparative antibodies of sera of the house
dust mite immunized and the Ss artificially infested
rabbits with somatic antigens of canine sarcoptic mite by
Western blotting. [M : Marker, HDM : Serum of HDM
immunized rabbit, Ss : Serum of the artificially infested
rabbit with sarcoptic mites]

] 10~187 kDaoll AA WA EE3e A = Aok
(Fig. 1).

(2) Western blotting

M & AL o] &t 12.5% SDS-PAGE gel2
A719% F AUAREY) AFgPor A ENE
FH e ¥y ) ol dFHEE Ev2Ry de
A5 o]&3le] Western blottingS A A|5le] HwA| A
=7] et & Al FEEES Yol A5y,
187, 142, 126, 120, 109, 92, 80, 68, 51, 30, 25, 17kDa
o] g EAIRHE ERIEIATHFig. 2).
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0.334¢] 9] YoA Ae] AAg e v FAvix|
=7 Agglo g WL AR At (group N2
ODZHE 0224904 123622 F7}slon, |eS v}
1 F 125 B9 v]F 52 oIS Yt |
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Fig. 3. Changes of antibody titer on the house dust mite
(HDM) in New Zealand white rabbit. Group III and IV
were immunized on week 0, 2, 4 with HDM. Group Il and
IV were challenged with sarcoptic mites. Treatment of
sarcoptic mites was executed on week 14 in Group II and
V.

& AFA ke A =(group ID2 AN 5 AF
AEAIZL & ODgkel 02799014 1.260714] 27}3}25{7
T A% F(group [V)E AR L] PP HSY
121 ¥ OD%tol 0240904 1.2612 &7}6}92004 7H
£ QlE7d ol 1.261904 1.3462.2 F7kstatt
(Fig. 3).

)7 & X8 & E*‘ﬁ“iﬂ”‘ oDzt Hjal

Group II, IVE] 7} & Ivomctin® & X 8% F 45
A5 7 oDRE vlwgh A, 8ol Re(group 1]
ODZto) 1.260014) 0.8130.8 7HAE o HAA S L
(group VY& 1346014 090308 gﬁ:E}?\iE}(Fxg. 3).
2) N & AP v
D AE A AN & FERF vl
AR =7 AFgdez HGE A2 Group Ve
£ A|717] &L Group I 74z} Lo0oetEl ¥ e} 7)) &
AFFAAMNF o2 Fofl gk FHRA =] A3
o] AAEANE HPAFE vlws] Bekrh

N & AT F 857 P HEH(Group 1D
o ZHEAFE 004 325704 Frtet o AET

>

4, o
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Infestation score

Weeks

Fig. 4. Infestation score of sarcoptic mites in group II
and IV. Group II and IV were challenged with sarcoptic
mites.
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Fig. 5. Number of live sarcoptic mites of Group II and
IV. Group II and IV were challenged with sarcoptic mites.

(Group IV)y 0°l14 17FA] F718sirhFig. 4).

2) A8 F N & 3FEAF vl

Group II, IV9] 7 &8 o]29(ivermectin) &2 A E
&1 4% A3 TN & A9AFE vl 3 A3
) 2 (group M- 3.25004 022 7hastg on HAH
HA(Group IV 1914 0.8 743 th(Fig. 4).

3) R & ulgl & HlE

HAE AN F v F Bl:ﬂ

AAR A=) APgdoz HY
(group IV} AL AlF|A]
o ztz} 1000mte) e} AN &
Sofl tigt FAAREs] A
g 2 vms) Bdvk A & 1vermectmj 2 &3}
7] A 857 %“étﬂi%(group mel 7 & vl F&
0ol A 3887141 F718t o WA < (group IV)E 0
ol 108713 Z7FatRthFig. 5).

2) AE F A & ke 40 Bl

Group II, IVS] 7l &8 ivermectin® 2 X &3} 45
A F N &2 wel £E vad A3 PNz
(group 1IN 3880A 002 ZHAsIEon HALE
(group IV)2 108oIA 028 7ha-3lGirhFig, 5).
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AR E7] A= ) Sof Agds
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= AR o8 ARE Al she) deiRlA
e oo dejF oz 2o 3t A7t
sl FE vHE AP 2 tiEEgAke] 75
Hol B2 o] AYUE A& = Uk Ao 7 &
o]l A ZAL 0|9} vlszgh Aol 3ot} K
E7o) IZHEAIZ A B9 Fejetd W) iy,
7ol ZFEEIRAE AN Fo] vA] Al AR ggol At
ZL (10100 FRbete £ A= AL #El7) ofF
N tlalel EAE Aol AR P9l

B AT Ho} e ATEL nEe g A 23
AHARE7] Ay e] Pz} QAL A ek
T AEA7e FEYUE sty gelE JuxR=
7] AL o83l BroA WAL Aoz A
& 29l tE " EAE dolHe RE FHE BHo
=2

Jo o r2 W

ol e

ft

A
fu
[
LA

HA AN S AHUATE7] AFYE o] &8l silver
stainingS AAIEE A, 7N S IAUA A=) AL
FQ TF YL 10~187kDacl AX WA BE3HS &
Q1% 4= AN O™ Western blotting®] Aol 7 &
o] AU} FAR =719 AP FEEEL 187,
142, 126, 120, 109, 92, 80, 68, 51, 30, 25, 17kDa & %
12708] TE2EE A 4 Ut olzi3 AAE 1
Fo] YAR=S] g o83 A &9 Adaz}
9] 7S & 4 A2t Schumann 5 [23]9] Aol
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B3 AgolAM JAURA =7} 7] & AFY Alolo] &
Ak 35 FUE o83l £ WY a3 A4t
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AR E7] Ago] 579 EFZEE FAE TS0
Wi gl Ple A4 1257MA) A&EE AL 8
AAAFAL ek, JHA R =7 Agdes A
1A g FAiEZE(group S 7 &L ¢127
71 3. OD%ke] 0.2799014 1.26071] Z7tetga ©
- (group IV)y HRIX =7 Aoz e

OD%rol 0240004 12612 ZF7etd e A &
d Foll= 1261004 134602 ZFv)slded) ol
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5 27kt A 2 delgle A 89 42 #elst
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2 2)HgE o] % ODFte] ZAFAN AN N=7) &
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vell zhzt ookl JAFREAIZ F 83:71A] A
AAAF 4 Aolle A &9 vie 8 e
ivermectin® 2 X5 F 4F7HK 7 & Z9A5 2 Ak
oldE 7 &2l nie] = HAEA T SRl A Ee

)
rlo
i
28
-
oft
oX

o i



HARANE7] AFYE o] 887 & HPFol e 2 a5 695

AoiM & FEAFY S JuAREs] AYgYe=s
HA HEAZ] group IVE 0-1-02.2 HIUT BHA)
A g2 group 9] A% 7 & ZEA 71 0-3.25-02.2
Hom ZHEAF7E 002 He 71THE group IVE] 7
- ivermectin X & & 25320 His) WA 71A] ke
group 1= 457F AT deldle A &9 vkl 78
Heldhe 4E 9A A & TEAS Aol vl
ol9} 7+& A3l= Alrian ¥ (1] 979} o)A =r]
£ 0]&3} Devaney 5 [15, 2219} QM= 74 Ax
g B 47t ded JHelds dad 25 AFd9 o
¥ 45 AR Q=7 7t Fuksithr sEARE A
e g BRI 9low Heldo] tiRr o
2 FE0E FAHE AE B S UG Aok 2o F
2 v)Fo] B uf FAxzer] AP L ol s Ay
NZE o 7ol A7 ) & A % X Eo 3%
S vRvhe AE v AR ¢ AT 2 B Y
€ o2 Hor) o|g} o] EXoA JUARIE7)
AGLg HAANZ F oj" 7HOR A S P A
gol 2H8-& skl thgh 714-& A &3] g Rl vk
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