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Abstracts : Fowl red mite, Dermanyssus gallinae, is the most impartant ectoparasite affecting egg layers
worldwide. More than 35 compounds have been used for fowl red mite control. Although some of them
are efficient, several compounds are unsuitable in terms of food safety and environmental problems. Some
compounds are efficient in theory but inadequate in practice. It is also expensive in material and labor to
control effectively. Effective doses are very close to toxic doses and repeated treatment is required.
Repeated, long term treatment of compounds on fowl red mite populations, may cause heritable resistance
against the mites.

In this study, antigenicity of fowl red mite and house dust mite, Dermatophagoides pteronyssinus, were
identified by SDS-PAGE, silver staining, Western blotting and ELISA to investigate immume effects against
fowl red mite using somatic antigens of fowl red mite and house dust mite.

By SDS-PAGE, silver staining and Western blotting, several common antigens (110, 60, 56, 49, 46 kDa)
of both fowl red mite and house dust mite were recognized. To identify immune effect of somatic antigens
of fowl red mite and house dust mite, sixty white leghom broilers(1 week old) were used. Among sixty
white leghom broilers, twenty were immwmized with fowl red mite somatic antigens(Group 1), twenty
immunized with house dust mite antigens(Group I1), and twenty were control group without antigen(Group
1), respectively. After immunization, it was identified that antibody titers were increased both in group
and I1. Then all groups were challenged with fowl red mites. After 2 months, measurements of body
weights, packed cell volume(PCV), ELISA OD values and numbers of mites were significant(p<0.05).
These results suggest that fowl red mite and house dust mite, which are easy to collect and maintain, can
be good vaccine candidates against fowl red mite in chicken.

Key words : fowl red mite, house dust mite, antigenicity, common antigens, vaccine

N B2 R $AE BE 9, YR, cHZFY AFE BY
3 FAEFY) YA YT B Tl FA A

LN (Dermanyssus gallinaeys AAEZEZWHEY Yo 2 HE 27 = B Aof
P9, Phylum Arthropoda) 78 7H(ikf/#, Class Arachnida) Agolel o)F APAY] Wshs WY S A% W
7}% o sHFamily Dermanyssidae)oll &3l 714%28 ¥, Akbg P4t T8 o] &) Devaney’ o] wEw A
A AARE) BEEE Bolx AT, o] 7AFE A Lojo] o8 Aergo] 2% BAEEY o= A7 64 8

* Corresponding author : Dr. Cha-Ho Jee, College of Veterinary Medicine, Chunghuk National University, Clamgju 361-763, Korea

253



254 ojakal, AAY, AL

Wk g o] AR A SAoln, EF AjLofol] AREE A3
A, xEY, Y 59 AH S 39 83 3wl
ol2H, Kirkwood E'of] mrE2w wig @ @R FiE
BE 7o) AT AolE A 27171 3ty
ok =5 Aol T B 279 My 2
9 wle)gAA AWE viE=d ddse Aad 3
1.2 Zullg)(pullorum disease)} 7HEEIFE2(fowl typhoid)
Zo] 917, vloleix AW O F = Saint Louis encephalitis
virus, eastem equine encephalomyelitis vinss, Newcastle disease
virus9} chicken pox virus £°¢] Utk Ao A Wy
o8 FZ Mol AFEA e /71944 (organochlorines),
F713 A organophosphetes), FH3A1E=Aisynthetic pyrethroids),
1) 9] %Al (endectocides), carbamates, amitraz £©] A}
LY. BE B 2347t oA 2o RN S
2A RH}FH)YA T EHH &L AHE-E=d g
o] 27k ArEAel B kFHol Yogon HiEg3
ol HEE Yoz J¥ olHe FAAM HLA B}
Wolglol that B4 59 olfE f7IdAA e H3ta
FAAZZAA G AHEESTRY AEA0 g AR
A7 B3 H2gdey. o UM e A4AT
o] ) vl ¥ & A SRR, T+ E AEA
2% FA7F 52 Aol o1 BAE A3y sl
e Agolol thet ¥ 5 (acquired immunity)
& o83l A golle] AYLE AEdAT. A7
HEwde e #H 7R A=) I vy &
Aol o)g kAl 7kl FE7) 42¢] AFA(mite index)”,
AFHE Al <3 FANYAS FArIE F1E
AP, AFZE APl o Atk Lol 5o A
By A7° = gE N e ASAA AL
of & Folx dF7F Bd3] o|HAL o] ¥ HE
oA B85t T3 & Aol E S5thost)7H A
2 0 A=7E9] A8 (somatic antigen)ofl o & LA}
HAuL-S o] gt ALY #FSY A B o)
ol g3 HAEu'"? 58] AWA FAE7)( Dermato-
Pphagoides pteronyssinus) Mg A AL o]&
g o A7) ZEEe] Ag ¢ ofde] #AF AUt
gits] Szl

AUA] A =2)E A-Sol 9} -2 %70 Class Arachnide)
of &8 912 Bogdanoff(1864)¢l oj&) #HE WA
2 A AdFuidT SHEAAM HEe ¥ed F3
N T o2 wioke) FHss A" Wi B Ay
A Mgolst A HAERE dolREd ARR-EHA H
Ark

B AdME 99 A7ES uE2E Agehet
Wzl 7|9 AMEhgdel whste] SDS-PAGE, Western

blotting 3 BAWAFIAYS dAste] zhzte] del7=
S} S Hlsty, S8 e A A=)
o AFAE ol g3t MEol e AAAAE o}
B7] sigte] 2 A¥E HAsin

UL

1. M-&dl(Dermanyssus gallinae)el FMxX| X=
Zl(Dermatophagoides pteronyssinus) & %
Hagae Hx
Aol M S ARHA FROA FASHeH

AAR] A7 QMR oo} 7| &8 Ada

A YR AE SEUTGE FAHNE 7YS8

APAAA wjgstel £
A AzE Wikel 579 Aol abgg ubgol

weh Aj-gef o} R 2=7] A 8)-el(somatic antigen)S

Qi4kgtE 4o pH 7.4 (phosphate buffered solution: PBS)

o8 AHEF F AR Fi3le PBSE &35

g ukaleE 7] 98 E%2 chloroform3} E% & 10,000g

oA 1587 94 Bl & A9 9L 35d v

045um eI ojztste] ALR-slTh
FaE 7 392 Lowry ") o8 ddxrE &

atod APo] AHE-3l

o

2 MHEE % ©Y

¥ d¥olxde 159 3 7 0mte) & Abgslalen
27 200214 3709 GroupS 2 ol isolator [
()] oM d@stnen 3709 gowp 2 LHE 60712
o] SAjollA] packed cell volumest AW HE2PH (enzyme-
linked immunosorbent assay ; ELISA)S 418 3l7] £l 4
H A2 R AEFed A 15 7HHes gl
ZEH2 glo]l @AM gds AHAm) T
EDTA7} il ¥l AHY [EDTA-2K, =4Ael&
FTUE] ol ol A2 F packed cell volumeS %43}
3, e e 1,000g14 1082 A4 £ F A4S
o AL o]t} AAUAFAYE A Atk

3. g7z B Mol um F4Y

(1) Sodim dodecyl sulfate polyacrylamide gel electro-

phoresis (SDS-PAGE)

B AP HE 12.5% polyacrylamide gelS A1-881.2
], silver staining& F3) 2t & 24 &3t
#7]9% 2 Blackshear’2] W2 FAsto] AAEAL
o A795E ST T Memil 579wl Fshed



Azs] AFEE ol 8E Aol AHFH Y A9EH 255

silver staining-& 4 A 3l%th

(2) Western blotting

ANGE F AL AA F=r] AL AF
ool ZFE o] ELHHEER O T screening 3 P
o I FHE o) L3l Geshoni F7'9) WYL F
A ahe] Western blotting S 4 A 514t}

(3) E4HUYEEY (enzyme-linked immunosorbent assay

; ELISA)
FEAUAFAH LS Adian $7] W] Fat] A4
stgom 249 7+ g9 35 (optical density, OD)
2 paired ttest 2 o] 4-3te] £A4)F FolAg BAEgT

4. " (immunization) X g AH

m4Ey

60vtE]el SAE 20vtel¥ 3709 Groupl & R
ALel A W(Group 1), FHA =7 AH
W (Group 1), HZHGroup M SE AHE-3FTH

oo}l AR A=7)e) AsFALE 77t 204g/0.1
nZ AAst7 E%e] Freund’s complete adjuvant(0.1mé)
£ 4o emulsion® A Z8& 1 2ol PBS 0.1mee}
Eare] Freund's complete adjuvant(0.1nf)E 4io} emulsion
< 9HEo] 7} groupe] KA G R ¥EFA B
t}. 25 % 29| 31493 Freund's incomplete adjuvant&
Zgo g Ao emulsiond THET 13} FF 3 22 Wy
o2 y&FEA sk 23k HEIEA @kl 370 Group2)
SANAM AL Boste] ALHIFAYE HASH
A 7S YolBo RN HAGRE I3k

@ A& AT HH

AollE A-SHNE AAETH@E)LE HHEA
A5 @9g 9 37) Groupell 21,0004 &
7 AR

(3) Packed cell volume(PCV) &4

Ao FHE 2% Hejo £4E& HAy] S8
Mgl AEFAEdRE AF7EdE §F 97744 15Y 7
20 2 packed cell volumeE &4 3}lth

@ AF23
qgole) AFAAARTH AU F 95744 25
Aoz AFe 345 AFe) WBE FPsAT

(5) ExHEFAY OD 3t £%(ELx 808, BIO-TEK :
405nm)
Aj-gonel AFAE F Aol thE FA7te] wztE
ot 7] 98 ALFAFHYE AT

6) AM-L-ofe) vialg A4t

AS-a e w8 A4tetr] A ASele] HEEH
& o) &3t 712 3cm, A& 3em, Fol 30ems] HE F
A EAel I Aleld] BEE ¥ F HALE o83 &
@8] ZAAFIR 2z}t isolatorel] 270¥ WolA Ajgel7t
=g & JEE 3tk ojAE 15 HHLE 7 A
SolE B0 4% oE A HnFHLR nlEsrE
ALkt

i I

1. @eiMel vjmEy

(1) SDS-PAGE

A-gohel AHA NE7)2] AAYS 125% PAGE gel
& o] g3 HA7YFE ¥ F silver stainingo] )3} I
S Zsh Aol A A7 YA 1
0~170 kDaol X WA 2X3lgon 5 7145 A
Qe 29 FE EYL 110, 100, 60, 59, 49, 46, 36.4,
247, 22, 20, 17, 10 kDa ¥-¥ o] #&5 Y rHFg. 1).
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Fig 1. Comparison of somatic antigens between D. pteron-
yssinus and D. gallinae with 12.5% SDS-PAGE and silver
staining.

A : somatic antigens of D. pteronyssinus

B : somatic antigens of D. gallinae

M : molecular weight marker
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(2) Western blotting
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Fig 2. Comparison of somatic antigens between D. preron-
yssinus and D. gallinge using positive serum from infested
chicken by Western blotting.

A : somatic antigens of D, pteronyssinus

B : somatic antigens of D. gallinae

M : molecular weight marker
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Fig. 3. Packed cell volume (% mean * SD) of Group I, Group II and Group I 8, b : p<0.05
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Fig. 5. OD value (mean = SD) of Group [, Group TI and Group III. a, b : p<0.05
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Fig. 6. The population of D.gallinae in Group 1, Group I and Group IIl. Group 1,11 : P<0.05

3l BollA WAL AP EN Aol i HYR
HE ol AE HAF BEAHOE AT

Silver staining 23}, 2+ 3¥e ¥ZL 10 ~ 170 kDa
o) W9lo N AMAH LR TEA BEFE Flsigon
AMgehet FAHA A7 A FR FF EHS
110, 100, 60, 59, 49, 46, 36.4, 24.7, 22, 20, 17, 10 kDa ¢
S #9133 2n  Western blotting®] A3} A-Z-ofoh
Az] AE7) Aol TEOE WHEEE FHE 110,
60, 56, 49, 46 kDa ©]21 T o[BI AHNE w|Fo| E o)
AMA A=7] AU )43 QLo HARHAE] 7}
AL 4 4 U8tk 53] A9A JE7] AEdE o]
23 7} ATr)e] HgET AP )M AAH Westem
biotting A e B dRPeA 22 A FE=79
v o gL FEIYES dsked 1 olkE 714
% 749 Al immunoglobin E 7} Wol Ad R The Aol &
Qrsle] immunoblotting ¥ W 23t FHE IGEE AMS
Y71 YFo g 2k

B Agolr A-2ohet AR A LA E o) &
aled gollA HYg A7 F EAHIIFAHELSA S
AAE A3, Aol AgUE HEAZ] Grouwp 18] &
g A %o ODZLL 0.536 * 0.145, 3.157 £ 0.3670]%
3 FARA A=7) AYYL AGE Group [+ 0489 *
0.142, 1.477 £ 0254c19c}. T3 PBSS adjuvantE 4
o] Mg Group I ODZE 0477 + 0141, 0.646 =
0141012tk 919} AAlM Growp 13 I ¢ B A,
F ¥A) wrgslE OD ko) FaAA F718EE
Ga¥ 4 ANe™ Group Mo ODFE F7F F713H
g B F XY )AL Hol AelHA AdH0R
HAE A 2o 2 FPEch Yo HAE v R
Groupell M2l & Q1FHY A7 157t} packed cell
volume(PCV), A&, AA2BHE2Y 0D, A&l wie

T F& 43 AE YobdA HAUT

Agohe] AFAY olF PCVY AFE &4 A5
A 3FRRE 75714 Group [ 3} I 9] PCV7} Group
me) PCVell g #4E<0.09)UA =2 S U
F AR AF HudME 2FH L 9FA A
Group Mol Hl8) £2]d(p<0.05) USE &N 5 AN
A AMAR FoAde] A Vet stEd 1
olfEE AMF ¢ PCVe & #o44& ek v 57
dol == kol 1Y AL R AlgHTh

AAAYEaEe] A5 Group 19 ODZHS By %
HAEY el gl AFAE olFolx: B o] ol
A FAEZ 02 Group 119+ Group Me) ODgH-E
Mgl Q1FFE o1 F ¢ Frkee AE & 4 AU
gl wElrE S 2RE BE JF3EE 274
A= Group 1, O, MeA 722 FF02 Frtsirirt
2% o|ZRE Group 13 7} Group Mol & @
FEOZ ALl Zrkete AL B AUk o)A
2 Al et YA A7) A AE o) E% WYL R
Qs AR A o] Mgl FIF FAE AR
ZZ0] @tk Growp MAME AFTHY 55 | EHEHE
A-gole) 7 Z71817) BT FolEE AL H$AY +
A= Aol AFHFLE s WY A wji
Mgl e 71 FolE A2 F3Hth o9} o] Hell
A 48 A-gohel] g A7) o™ 7pe g gl
of #& ZolAld tisixe &3 ¥zl vhe flA
5H A X (cellular) 3 H) 4] (humoral) #7131 0] FA]
o] Fgsl= Aeg FZgrh EF Devaney 509 ¢
Foll mEW Aol ol wel AAE FgAEs o o
A Aol Agel glols 125712 A& i gtk

olte] AME FeEY ASolet FHA AL
ALAE ol Mgl HAAAE 54 L WAEF



A7) ALY o18W AL BAZol A WeARS 259

A7F FHA sk Wiy WY A 9F:7A A
5 Fg Aoy APgAd oMz & ofo]
B Aoz Algdch 3 Algels) Al "rr] A
A7re) ZEIFATE F)de] W] AHETOE o
F2 A47 U Ao E ZigE

4 E

Agolgt Pz A7) APFYE o) &g gl
A A IE Golir] Yake] ASefe) AN M=7]e]
A3YE SDS-PAGE, Western blotting, &4 F2hy
(ELISA)YS AN sle) 5 algle} 72 9 94E
v Zstgen ¥ AP olgs HollA HgE A7
T packed cell volume, 3%, E42H9E3Y OD 3, Al
Lo v & & ARl WIRI oiE ZAME
Ades g 2tk

1. AZofgl AuA M) A P AV|9E & silver
staining A7}, 10 ~ 170kDacl] A WA 29S¢ &
e on ot HHA ATy A g F8
22 2L 110, 100, 60, 59, 49, 46, 364, 24.7, 22,
20, 17, 10 kDa 92 $<15}5.©5 Western blotting 2
@, B Aay R 110, 60, 59, 49, 46 kDag} &
g Byo] EAEE IAT F ANUTH

2. 9% gaAgFAE A A9, A2l A

1S WA Group 1 F A IE7] AYLLE
AW A7l Group 118) OD3el 25 HAHETH £9
Ap<00DUA ZS7HEE #IE 5 AATh

3. Heg 29 Group I, I, Ml ABERE QJEHAA
A WMol AIAE ol APolM A3 AU E
HAAZ! Group 1 3 HHA J=7] AP WY
A7} Group 11 7} t)Z+<) Group I off B]3) packed
cell volume, A Z, E4AHAE2 0D 182 A%
of vlelg BENAM {2 (p<0.05)UA A7t e
e #Ag & AUk

o} g AAE gk, Mgohet AMA JEF] A
g4 Aol FEEHQ o) EAlsn Ao 7Y
Zo thal A-Lolet A AE7) AEgUS o] &8 o
Ho] 7158 AL AlgHTh

anEH

1 oJAT. HAF7 5], HIALAA T4 B|AL, pp.345-
346, 1999.

2. Chauve C. The poultry red mite Dermanyssus gallinae
(De Geer, 1778) : current situation and future prospects
for control. The Vet Parasitol, 79: 239-245, 1998.

3. Devaney JA. A survey of poultry ectoparasite problems
and their research in the united states. Poultry Sci, 57
1217-1220, 1978.

4, Kirkwood AC. Anaemia in poultry infested with the
red mite Dermanyssus gallinae. The Vet Rec, 80:
514-516, 1967.

5. Durden LA, Linthicom KJ, Monath TP. Laboratory
transmission of Eastern equine encephalomyelitis virus
to chickens by chicken mites (Acari: Dermanyssidae). J
Med Entomol, 30: 281-285, 1993.

6. Levot GW. Chemical control of Ornithonyssus sylviarum
on caged layer hens. Med Vet Entomol, 6: 131-134, 1992.

7. Beugnet F, Chauve C, Gauthey M, Beert L. Resistance
of the red poultry mite to pyrethroids in France. The
Vet Rec, 140: 577-579, 1997.

8 Murano T, Namiki K, Uchino T. Research note:
Developnment of precipitating antibody in chickens ex-
perimentally infested with northem fowl mite, Ornitho-
nyssus syiviarum (Acari: Macronyssidae). Poultry Sci,
68: 842-845, 1988.

9. Minnifield NM, Camrolf ], Young K, Hayes DK.
Antibody development against northern fowl mites(Acari:
Macronyssidae) in chickens. J Med Entomol, 30:
360-367, 1993.

10. Devaney JA, Patricia CA. Correlation of estimated and
actual northern fowl mite populations with the
evolution of specific -antibody to a low molecular
weight polypeptide in the sera of infested hens. Poultry
Sci, 67: 549-556, 1988.

11. Bornstein 8, Zakrisson G, Clinical picture and antibody
response in pigs infected by Sarcoptes scabiei var. suis.
Vet Dermatol, 4. 123-131, 1993.

12. Hollanders WJ, Vercruysse S, Bornstein S, Evaluation
of an enzyme-linked immunosorbent assay(ELISA) for
the serological diagnosis of sarcoptic mange in swine.
Vet Parasitol, 69: 117-123, 1997.

13. Arian LG, Rapp CM, Morgan MS. Resistance and
immune response in scabies-infested hosts immumnized
with Dermatophagoides mites. Am J Trop Med Hyg,
52: 539-545, 1996.

14. Arlian LG, Vyszenski-Moher DL, Ahmed SG Estes SA.
Cross-antigenicity between the scabies mite, Sarcoptes



260

15.

16.

17.

o, AAY, AAE

scabiei and the house dust mite, Dermatophagoides
pteronyssinus. J Invest Dermatol, 96. 349-354, 1991,
Arlian LG, Vyszenski-Moher DL, Gilmore AM.
Cross-antigenicity between Sarcoptes scabiei and the
house dust mite, Dermatophagoides farinae (Acari:
Sarcoptidae and Pyroglyphidae). J Med Entomol, 25:
240-247, 1988.

Chew GL. House dust mite allergen. Am Ind Hyg Asso
J, 57: 573-574, 1996.

Wikel SK, Devaney JA, Particia CA. Host immune
response to northern fowl mite; Immunoblot and lectin
blot identification of mite antigens. Avi Dis, 33: 668-675,
1989,

18.

19.

21

Lowry OH, Rosebrough NI, Farr AL, Randal RIJ.
Protein maesurement with the folin phenol reagent. J
Bio Chem, 193: 265-275, 1951.

Blackshear PJ. Systems for polyacrylamide gel electro-
phoresis. Meth Enzymol, 104: 237-255, 1984,

. Merril CR, Goldman D, Vankeuren ML. Gel protein

stains: silver stain. Meth Enzymol, 104: 441-446, 1984.
Gershoni JM, Lalade GE. Protein blotting: principles
and application. Anal Biochem, 131: 1-15, 1983.

. Arlian AG., Christine MR, Marjorie SM. Resistance

and' immune response in Scabies-infested host immunized

‘with Dermatophagoides mites. Am J Trop Med, 52:

539-545, 1995.





