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Canine heartworm diseaser= AA| Y40l A 8] AL Q= Aol Xeho] Qlof Atkdt =3 &
3] A} 4= Q= e 293 AAA A3 = 5} Zoltt, 53] &3] AMEdl= heartworm test
ol EAAHOR w4 nEto] Yett= o] kit A false positive?} false negativeS UEh
Agle wrlo oJs) Zg9d Dirofilaria immitis ¥ 4> 17] W&o |},
of o3t 7F HAFTo =, 53] M} FEelA whEba], 2 Az A= AV S0 AL}
= W olgho] B AoR duA jlow, B S = Qe Sl dish gheks] dofE
o] 11Foli} = AFAZIA = A7} I, AP el e flsl 7124
HIE A1 i}, |23k heartworm diseaset= ©] OS2 AMESE 4= Q1= microfilaria detectionts

o] U ARE oA s B BAS 7EX gl 3 AR3FE heartworm test kitoll THalA AHA|
= Bk ofue}, githre] ojakEo] ot A 5| oo 12} it

2E 9l W =8-S 7]&o]al Qi

et HT S AR Baof o A P AlxE AJARE 0| AHEHA}

o] Bl F7FskaL Qo) YAH o= w9 F Q3

HHH  canine heartworm disease?] thFgh ¢ <=5t adult femal heartworm(Dirofilaria
AT Az o] 2fo| & Qlste] AA 4=0lAF  immitis)©] <=¥HAIE microfilaria® W&,
=0 l Aot AeS ghof glo] W2 oSS A 0|5 microfilariat= <=2HAWol| Al 2|31 27 AY

-

sh= Aol Aol =2, itk pejaksol  ER-IT BYI= ©2Rt microfilariall A%
Zleto]| -3-85h= 7]%@%1 W 2 o= Arke of et HiviAlE, 7|17 AdE 7] 1
ztol7t ¢l Aoltt, &35] YA % 83k £ ot 0 W A| microfilaria?t 27|HE S017F
heartworm test kite] ARg-2} THHAL HFARA, o}, 7] Fof ¢F 2527F A A5 A] microfilaria

250 HAF 52 Zde] Qlo] we RS AT = Al<4:Eo](L1~L3 stage microfilaria) 712] &
off & ZAolt}, e, o]2gh 7124l HH-S A of Al Eoi3kE W AAR Aol Thssizit
B3to] QlofA] ZF Hio] 7HR|= A8V HAE 4% (L4~L6 stage microfilaria), 2 go] xX[LH o]

-1
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27| MLHollM RE2 845101
5 7K¥|A10| OI‘— L3 oxoz A‘ixl‘
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(L1~L3 stage)

A NS0
WAL

[Tz}
=]

EI

0]g= §30] Hui=z

e’

Sop} 5502 g
S5 FUIM of2! 457
o’é+(L4~|_6 stage)
TR 1. AT AMES| MBI
et <43 microfilariaZ} Aoy 25 of A4 heartworm #7A 33ute] 5 ©A] 150t2]qto]
UeRdtt o]t microfilariaZl Al 44451 WALASH WHIE HQIlal, B&ol o] 151
2 o] Ui A48t adult heartworm®] E|o] % 2ute]s AR Al $4le 2717 AL
microfilarias =&7|H=E thA] W&E3ich o8 = Yyl mebs, B2 YA canine
Al WZ% microfilariag 27|17} thE 7oA A heartworm disease®l| tall &t Al4lsHA A
TAITHZE 1).° afjof gitt !

o|&|2t heartworm 7@ AolA 71 &38] Uet
2 OIAF ZAL g Se ddSAe AR, 7] , HEE,

SEIERE = 4 %len oo e HLH/\O

Canine heartworm disease= 7134 A4l GA 44l & 7 = S F OMOIEP e
7] BekRt S Helt) o= A % 715k Y S/ Hole 22 JHAloA = *e“ﬂol
ol whet vl theRk Sl vEhd 4= QL U e 5% Ut Ao 2= AR
7] WiZolth, &, Zt7] vk A7 Xt =2 AN HA| % B8] e S/ ofyL, A R4 0]

A 4= Foll whet Hlewnt 7, 230 o= Ao e Aol = Baeek 27 vEre 4= 9
7HA] dupt JERg wok=Ttel whek ofe] s ohf o doprt, ofF EEV|E AT
Aro] UeR 4= Q18- et} a8y, BA7) g heartwormo| 9] &j&x| ot &, 57, &5
AL FSAOR 9e] 2l AR olu Hoke] ¢, v &2 1 5ol A= RE
o]7] wjEolct o]}t Al qF Aol wEW | &= Qlrk e

o ﬂl
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¥ 1. Medified Knett’s test gt

@ 1mie] ZA= 9mIC| 2% formalin ZH0]| E=Ct

@ HMEHE 7| $|8HH £t S=Cf

@ 2 1500rpmez 527+ il

@ 1% methylene blue &%4S Ho{=2Ict
® & A=LCt

® slideol FAME M= Hoje| 1, Si0jZo= 2EeiTt

0
I

ojg|gt thefel EA duhitEY adult Utk HollA FH A DAMAZ] vehd 7
of whebA gebd 4= o= F71AQl S/o= WY Ago] ekt

gtk ®d H AT ©EW allergic 7)% gt ”

response GA| QIS TE] AAH TS

=
D
&
jud
=
(@}
=
B
o
oy
of
i)
32
e,
S r

jm o o =
gohe 83 9783 Qlk? Kitoh 591 994 3 xigt
o| A= mast cello]A] BEE histamine®] 23]

shockE €O 4= 9122 AAlSSILE 1) Microfilaria ZiZ=H

Heartwormol ZFA%E 7§A|2] thFw-2 9FA ks ol glo] 7HE 7|2Hor 3%
At 7“7'4‘34 AABAPFAA A 282 27 s WS dubA o g dke S20lxf=0] AAls}
7FeET 8, AR A s vetskal B 1 e Y =g F3F microfilaria HER 0]
< ARl HA A 4= A= AAEAR & o, APETES F9 Al HARY AS=
S Uepd 4= Qlek A AAIA A &8 larval motionS B 4 Qe Aol glo],
o] & vttt Asoll= wFAVE AU, vIAAAE Dipetalonema reconditum(@8#] &ol:=
385, A2AS EE513%), AT FHe Acanthocheilonema reconditum)¥¥ D.
S5 AEY 23T AE ARRETE 9 immitis7HA] FEE 5 YRR B ETHE
AT SAIRA] S ASoe, AFH 1).” 2384, o] ¥H-S microfilaria®] 47} A7
7AW Wsa E A A Holm 7hgrliel B4 L FHO| ol whet SAAAITF YERd o= 9le

7} bRtk deiu AE Aol 5w, 29 o g Bitpe] webAE false-
UpehRs 2L oPUTH0%), WAAe] 2740l U negative®] ATE 7HA 7] 4tk H%ol

el Ao As 7123 click soundZb S8 amicrofilaremic infection’y®](adult female
EEA Lol Ueld = glor muffled heartworm® antigene #A & % 4,
lung sound, T&1ek B FAS Al HUED  microfilaria® HEEHA ¥ dH)AA=
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E 2. D.recenditum 2} D.immitis o] ZEHRH

Numiser in bleed

Length (medified

Knett’s test)

Curved body
D.reconditum Usually few Progressive Blunt head 263um(250—-288um)
Curvedor ‘buttonhook’tail
Dirnrmt Usual Stai Straight body & tal 308m(295-325m)
immitis sually many aionary Tapered head 11 um
microfilaria?} HE%A] Y= @8] ot E3T Identification of the Microfilariae of the Dog
2N microfilaria®] = AA|Z 2l adult
heartworm®| =9} ZF &2l AWAdo] 7] w

2o, AL AL =T 5 Gk AR 94 5

=
A Fghet”

Microfilaria &% % AdHo=2 W=7}
=2 WS A EE modified Knott's test@}
millipore filtration©] It} o] WHE2 A9

A-M =R T} microfilarias H5A17]7] wl&o
AR08 wzkE L Salke Aol Modified
Knott's test " HE= & 1, 29F 19 29
s Eopr}

Ty, o]#3t microfilaria AEHES FHol
=3 immunodiagnostic testoll B]siA &4
YT GojR]7] wfZef, HxA o] &

of glom 2-8-9] A Hs] ofsfistaL

l_:lrll—
ofof st

=

¥ oy ok r&

ok &z

2) Immunodiagnostic tests

71202 heartworm diseaseS S A
AlBl= 749-2FH amicrofilarial infection AFER
7b d Aotk a1dd £AA He A

Dipplalonema recandibum

CirofSaria immits

J% 2. Direfilaria immitis@t Dipetalenema
recenditum| H|w

heartworm disease "= SHA] &2 70l 4
%= 5~67%7} amicrofilarial infection e = L
Epdth= Zoleh (YR 0 &2 10~20%).” 2=, &
A9 microfilaria A& o] otd adult
heartworme H&% 4 = W o] Q)
ojgfgt W o &2 A= adult heartworm
S AE3H7] Y519 indirect fluorescent
antibody test(IFA)Y enzyme-linked
immunosorbent assay(ELISA)-based
antibody testE AAISFACE SHARE antibody
£ o|- 83t Hhio ko o7t ol BEo| & Ve
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H 3. 4% AYE JE0| 51t Hlm
a2 A BR| A
2% = X302 UK/ A e I~hY =
A e K54 2430 MAD| g A5 ol gl
220t ZERIS 29 UKl 53 g %S
£7| 25219 R84 Lt =3
0% SE0f thet 2] 53 gs AuS
Slop BIS ol gt %S
sley Bt as 2LS(10~60%)

ot o3t s AEHEYH fAHAXHO=R

necropsy= &9l adult heartwormol =S
Bletar F7HA]9] ELISACL IFA-S, IFA-CE
AT AHZITE Qi o] AdolAl=, ELISA
= 2t 32~49%, 27~29%2] false—positiveZ} Lt
Eb Al [FA-SE= 15~36%, IFA-CQ] A=
0~1%2] false—positive”} YEFHTE webA] &
Ae] ELISA, immunochromatography HE+=

O 1
7§TI_

hemagglutination—based test?]
antibody”} ©Fd circulating adult heartworm
antigeng HE0k= Yol tifZolth. ol= vl
A8t Solwrt vl A Uehgs ek opy
2}, AREgtel qlol Helshr| wizoll s} =3l
o}, webd, e heartworm®] o5 At
stof Zlekstal, ey ghof| QlojA HHAos
ARl W olet & 4= Qltt,
I3y, antigens AE3=
heartworm®] AY&AL} 1tstod —E—ES??_} HHE
7HAAL ek &
AET=

heartworm®] antigen<

=, adult heartworm
27 antigen A& W2 female
AEdst= 1

qro

24, male heartworm ¥ (single—sex
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infection) H ALY} &2 femlae heartworm<*
7F Y& AL 9= false—negative”’} L}27]
4t 50| heartworm®| A2Ate] weh 7+
719] 67)¥7HA) = false—negative’t Y& 7HsA
o] of$- &t} Antibody®} antigens ©]-8-3F kit
o] AEAIS Aab= 3 3ol Fskoit,

Iy, &3] ARES= 4831 heartworm
test kit & 27} &3] AR5k W2 adult
female antigens #HE3M= "o} oA,
o] WS Fet myto] thsfA ges] 1AlskaL

T _
il - e ~n
ik |

btk

i
i
o
i 'l

2 1
M | s pars
ey e - R
a2 3. 37§ M=SIAIR| heartwerm antigen test
kite] adult female heartwerm 01 [}Z
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Canine Heartworm Disease?| 2% RIEtsS

HE3tE et YRS 018 A

H|Z=A} testtype fermat species sample runtime  steps
Solo Step™CH M IMC P S WB Canine Ioite) 1
5, P)
Heska Solo Step™CH Test Strips M IMC PES Canine 5 1
Solo Step™FH (antibody) M IMC P S WB Feline fgvs) 1
. :
PetChedf Heartworm MW E P S WB Can@e & 0 90r 10
Antigen PF Feline
)TM|
SNAPA RT He‘ztworm M E | PSWB Canine 8 4
DEXX ntigen Kit
SNAP™3DX M E PSS WB Canine 8 4
SNAPTMFeline Heartworm M E P S WB Feline 10 4
Antigen Kit
Witness"HW M MC P S WB Canine 10 4
. Witness FHW(antibodly) M IMC PSWB Feline 10 4
Synbiotics - -
Assure"FH(antibody) W(C) E PS Feline 15 6
DiroCHEKTHW MW E pg | CaMe& o 8
Feline

M(membrane), MW(microwell), W(well), C(card), IMCimmunochromatographic), E(ELISA), P(plasma), S(serum),

WB(whole blood)

o
T

=

U= Aol Fasith, A Yurzo R Fezl
heartworm test kito]] tiajA] #of AElstar,
&+ AFARE F 370 Alx3Ake] 8-Sk
heartworm antigen test kit®] A4 wlge=2}
Solwof tisii AmEgkrt A AdAHoR
heartworm THAE AARBIAE - Al 7HA
A2 Batgte 2ok o, YIdETE 79%, £l
T 97%= YRt ©]F female heartworm
9] pof| wat AEE AAIsto] WIS} Bole s
S75kth. ojugt A follA% A|I7HA] test kit
L5 o9 =2 Bo|we g Helnh AT, vife
o] QloAl= female heartworm®] =] whe}A]

o9 oF 2= 9lt} 31t9] female worm©] )

(

1

© B 64%% Gz WA YEa,
2~41}12] 9] female worm &2 22 A|7HA] kit
o] Pt A7} 85%, 88%, 89%= F71ct,
=, U= =AW
Epgoh " Ao AREH O 2= small worm
burdens A& 4= 9= 582 9o, false-
negative® 27} U FES AukeA]
Zloltt, A=t heartworm antigen test®] A
3t A3t= worm burden®] 9FZ¢l Hu} T E
o] Q17] wizell, ARg-oll lotA] ar A wat
oz} =2 ek 7HXE 7HA] AL Q& A= ¢
Ao FAHE AU A= ek

T]-2-0] commercial heartworm test kit i3l

=2 worm burden¥@4=

o]
AR
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A ZEY ZA dolEH test type®] membrane
52 microwell FEIE FAJo] Ho| QUOHA,
format®] immunochromatographic &2
ELISA A0 2 UiolA 32 & 4= et o]
off, ow gt kit Aeoh= Zo] Fr] £2 53E
UER=A] Bare A4-43E Faf ARt
o] A1lE A XM microwell ELISA ¥
test kit7} 7Pg HEhet 295 Hojglen, O
29 2= membrane ELISA ¥ npA|ufo =2
membrane immunochromatographic ®Ho|
et
oA 9] 49} th2 A adulticide X8 &Y} T
ol QQoJAE antigen & ©]-8-3) test kit At
435k 4= Qltt. Semiquantative ELISA(SnapTM
Canine Heartworm PF)+= 45422 antigen
loadE °l&olHo] At A1E HolF7| i
9, Rawlings®} A1+HUE2 adulticide 9] 3
HE1 2-& thromboembolic complications
oAl &st=t| f-8-5tctal wsiiet” T2 of
olgY sHAIE oYt 82 W2 antigen F&
ol AtARIH|, 1 olf+= %<& antigen %
© 729 wormo] & A¢EA B2 49
antigen©| —’?—ﬁ?ﬂo‘“ﬁi WEE Aeol7] Wi
olth, tjFHo| A ELISA antigen ¥%7} &
plgaieA X]E 8~12—|— Tl HEo] o
FLE7A] WojA Q7] wizol 125 o]%of HAL
£ AAIBHES sljof gt

4. &

[

St At A e =7 A AN
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22 9l v S0y 0|2 E3) heartworm< 7
ke 2t Antojeti o 4= glet Th, ?—W
o] &t “O] heartworm-/] AL} 7
o

AeiM= A S BEFHOE ARgSt]
oF 3t} =, microfilaria H&H-E 93 A
ARE AAIE djol| = E3HA Q1 B A sfjof gt
1:}‘ © }\-] xl x—l E‘:”’—Q Al /\]—5']._]__1_’ 0]01 modified
Knott's test S~ millipore filtrations A A3
of gttt g Eo] A8-51E heartworm test kitS

/\]-—Q—O]‘O:]O]: gt} oluf, kit7} antibody &
7‘5%3} A7) = 35|

UEO]'

Q1A antigen=

3 gjelof g, 12 4 Feo] 917] we),
A7) 0] kitgho e HEE AP} offThs 2
o 9 91l ol] iole), £, A8k

kit typedt formatel webAE ET false-
negatives =% 4 7] wZoll, kite] A=Al
+ microwell type®] ELISA kitE AR&-slofof
Sicth, opRjato g WRARAYE 2guk= AA|A Q]
heartworm= ¢lsh= & of7] wjZo],
heartworm ¢ 75 4] L‘ﬁ?:f = ¢l
o stejehe, # Ao WMo}

o Ao =N Aghe] uZW Ca=

o] glo] vl¢- 483 X\ ES A F F oIt
22, ojzfat w50l 100% AL T 4 AL

D]-EL ;(4@]—/\4]0] oh—,]._—,_y_ uHﬂ-Z': 34}\1;]— o};{]lﬂ- 5 xH
HiEo] Q= AXEE Fa= o
7} AT 4 ok W] A TS

microfilaria detection®} Immunodiagnostic



testE AA|5LLL, canine heartworm disease®
OJAFZAFS. =5k AIF AL} HIALA, 203} 5O
S| o]-g-3to] FFHQ] kS WRohH 2ASh
9] false—positive®} false—negative?] A& A

2 % 91 Alole). K1 JE

L j e
£ 2 |.
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