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Abstract

Prevalence of feline infectious virus and

hemoparasitic disease on the feral cats in Jeju

Byoungwoo Jung

(Supervised by Prof. Kyoungkap Lee)

Department of Veterinary Medicine, Graduate School,

Jeju National University, Jeju, Korea

There are feline leukemia virus, feline Immunodeficiency virus, feline
corona virus, feline parvo virus in main feline infectious viral diseases,
and babesia spp., theileria spp. and hepatozoon spp in feline
hemoparasitic diseases.

In this study, 75 feral cats (35 males; 40 females) were tested to
determined the prevalence of FelLV antigen, FIV antibody, FCoV
antibody and FPV antigen using chromatographic immunoassay test Kit.
And also, we Investigated three hemoparasite diseases by using
multiplex PCR. In order to monitor the feral cats health status, we've
examined the individual blood test.

An overall prevalence of FCoV antibody detection was 5.3% (4/75),
FPV antigen detection was 6.7% (5/75). FeLV antigen and FIV antibody
were not detected. And the babesia spp., theileria spp. and hepatozoon

spp. were not detected by PCR.



We surveyed a feline viral infection and hemoparasitic diseases on the
feral cats in Jeju, Korea. This study 1is significant as a basis for

broadening the understanding of Jeju feral cat’ s disease.

Key words : Viral infections, hemoparasitic disease, Feral cats, Jeju
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peFol= A AFEI A Aol e Hadkel (Owned cat), A $H
Aditt 5o w2 vl s a%Fo] (Stray cat), AFHSY &8 BA o AfiEA
Agsh= Aagko] (Feral cat) & w73l & Stk olF IulolA Hadol=
of thgk WAl oJgh oy HAAW A0l olFolA L oy, Augkeo]lEd
et Ao WA v = diudkolss w3 4N A9 AW¥e
toxoplasmosis, bartonellosis &)°] 2= AF-olA Aztst o] =i Qlot
(28). M= HSHF E2ET dagkold 0.43%7F JIEFAAF vpel2i HINI
o] FAE BAsta vk BHaEow (9), ozt Aokl AFE
T 9% AW Toxoplasma sppi= 30.4%, Bartonella sppi= 27.5%°] %
FEo] Aty BuEUT(24). olFA Hackol=el tidh A AW AP
7 e Qlow, =l Augkel=o Aol digt sA=0] F53 d AlFel

A g} Aol el AEaa b duckele] xAld] it AT 27

-

S qoko] WY ulo]# A (Feline

12
iy e

Leukemia Virus; FelLV), i19fo] w
virus; FIV), 19Fo] 21} nlo]#] A (Feline Corona virus; FCoV) £} 119ko]
gtx  dlo]gl A (Feline Parvo virus; FPV)7F  Qlth(10, 18). FelLV+«
Retroviridae Oncovirus©]il, W27¢ell, A2 AFS vAAE 118 5o TS
el oh(1). 21Ygole] FelVe A& AFTEE At thEXAolA 1.1%
AREZ HHTH(20). FIVi Retroviridae Lentivirus©l™ W9 AN
O % Q% AIDSS} 22 T4 wAEET] Ag WdE T S-S WERTR(,
12). Aupeell s daeke] FIV ZAEC] 5%= WERRIL(14), sujelld o]
FIVe #AAEL YelA] 4dth(20). FCoVy 1190 A Huhed (Feline
Infectious Peritonitis; FIP)& fo7]= A ItH(2, 21). FCoVe €X P

Pulo]# A (Feline Immunodeficiency



met typel, type2® W AW AAIA AAL F71EE, ASHEA AL, A
whd ==k Zo] olab==AkS. vbebdth, woko] 3R vlo]#] A (Feline Parvo virus;
FPV)+ 119Fo] WHule L7k A<= (Feline Panleukopenia) 2] ¢l nfojgj»o]a, #

o WS Yo FPS Aoslw, WS HS AR, AFTED oBES 1t

dpolel g AW I MR AEY], MF, 5] 59 AAFE 9§ A%A
A 9N AMAHCR w=A st r(15). ndel FE74F A

(Feline Vector—borne hemoparasitic disease ; FVBD)< %2 X|g/4 &3

2 =2 §HE "R HIo w2 #HE A3 U5, 23). dxd
FVBD®l 11%fo] babesia= A~#RAIA 30% #AAE(7), EEFZANXE 6.6%

& yveEpdtty B9l o (15), A= A Ee] YERA %k
Ui B EITH(25). T34 WE, ASEX, FrE3, AL 5 =
Foon, oz FIFTA4S eERdTH(23).

T9F0] theilerias A9} & =7} AA oA e, =79 thokst
of & AutE= o s 71AAFoIEH®). BEAR TA AV 4] 2
sto] AWs dorv, WMy Fe HYste AS Astas 1ol U Ak
babesia ¥ FAFSITHT). 7+ FololA A TR W, AT Th, F

9, A8 P Y= $3 Fol Ak

ofN

319Fo] hepatozoonosisi= YEoA AF7F HoJQ o™ Iriomote catollA
72%, Tsushima Leopard catollA 100% ZEEH U= Aoz HiEo|glom
(25), XE2FZNAE 8.6%7F AU E AS HIuATH(SL).

= Aol s AFEU dugkels uider A4 nlolE A FelVEd,
FIVZA, FCoV&A 1813 FPVEY 4714 HAPIEES o] 439 ol #AdE
p. 2}
feline hepatozoon spp. HHES TAFSESITE. 3 A3 AAHCBO) S &3t
o WAL 7 NAZES] AbolE gotH. Skal, AlFA Y Aol Eo] 7FA AL

g AN AWEY PANES 1 9AH 99F ehrad st

S AV a1, 87| BE AW feline babesia spp., feline theileria sp.



1. Hds=

20159 % AFA] daeko] A3 (TNR)AIAS Aoz Fx¥a Qe
ZdareFo]l 75ute]e] N AR E AFUstn of¥FETZAYMNEE Bt &
wapglon, 243 & A 4 T2 JRE TS (Table 1), &
AL AFistn AdsE&e9ds] A (FAWME 2015-0025) & Wrol 3
aF3lch

Table 1. Informations of feral cats samples used in this study

Sex
Total
Male Female
(Heads)
75 35 40

o, NZAHZ

1) A

oo yokolo] AW (jugular vein) ¥} Q=34 (cephalic vein) oA A g
2mlS Adsto] EDTA &g AHglste] A W AAA nfolg A4 2
AArel Akt 18ar 51 AglE 18 AR F 0.3 M 73t 78

7185 #34 HAAHPCR)E §18 70T W& Easigit.



=

2) —

AA ARG MRS AHgel ;oo FEU EAS AAstel A A

HI

(G0mM EgA - gAaF 5N (pH 8.0) 1 ml, oA =3 YEF 0.02%, Triton
X—=100 0.1%)°] =13 3 B o] HAtel A3t

w
gt

HA AL

dagko]l dH Alg F, 53, 28 W HAo] dojubx] a1 HAF 7HE3E AR
7570 digte] @ AxE AAETE Sk FAAHCBC) & EDTA-3K=E
g1 st dd A= Automated calculator (pocH—100iV, Sysmex, Kobe,
Japan) & o]&3to] At dN AAPA = wpolH A HAE e wef T

o] Bl skl v,

4. HOlS A SE, A AAF

FeLVe} FIVHAR= Anigen Rapid FIV Ab/FelLV Ag Test Kit(Bionote

Inc., Korea), FCoV+ Antigen Rapid FCoV Ab Test Kit(Bionote Inc.,

Korea) (Figurel), FPV+ Antigen Rapid FPV Ag Test Kit(Bionote Inc.,

Korea) (Figure2) & ©]&3lo] #2183 th(Table 2).

Table 2. Information of FeLV, FIV, FCoV and FPV assay kit

Assay kit sample Ab/Ag Method
FelLV Blood Ag
FIV Blood AD chromatographic
FCoV Blood Ab immunoassay
FPV Feces Ag




Band for both control and test line

Figure 1. Double band test results of the sample indicating feline corona

virus antibody positive.

Band for both control and test line

<
=
0.

Figure 2. Double band test results of the sample indicating feline parvo

virus antigen positive.

5. DNA =&

Genomic DNA (gDNA)+ EDTA-3KZ &-21 Ag3 0.3 me ddZH¥E

GeneAll®Exgene ™blood SV kit (GeneAll Biotechnology, Korea) & AFg-3}o]



6. PCR &At
+d 71 F< pabesia spp., theileria spp.2} hepatozoon spp. = 2
98] C1000® #A F*%7](BioRad, Singapore)E o]&3dlo] th5 =

¢ RE-S- (multiplex PCR)& AA18k31aL, PCR A2 1.5% op7tz=4d

d
o
ol
L
~

s
kol

(2
)
2,
ot b>

3to] #l3kth PCRol AFE¥ primer sets (Table 3) % Wke XA (Table 4)
& 71E AT A= WRloE HARITHG).

t

Table 3. Primer sets of multiplex PCR for hemoparasitic diseases

Primer Sequences (5'—3") Size (bp) Gene
BCatF2 GAAACTGCGAATGGCTCATTA
hepatozoon 267,
) 18s
babesia 230,
rRNA

theileria 242
BCatR2 CGGTAGGCCAATACCCTACCGTC

Table 4. Multiplex PCR conditions for the diagnosis of hemoparasitic
diseases

Primer sets Tm Time Cycles
Initial denaturation 94°C 15 mins
Denaturation 94°C 30 secs
BCatF2
Annealing 58T 30 secs 35
BeatR2
Extension 72°C 30 secs
Final extension 72T 5 mins




1. FeLVE&, FIVEA, FCoVEA, FPVER HEE

AFA o] Aol 75k o4 FCoVEA ¥ 4nvtg] (5.3%), FPVEA <
e 5vE] (6.7%) 2 FQlE o, FeLVady} FIVEAE yebdA] 2k
(Table 5). FCoV&Al ZAicko] <Fdtellx A 202l (50%), +73 2nte
(50%) = A3F zkel= YERUA Gsith FPVE A Adelxs A 3nte
(60%), =73 27k (40%) 2 Aol vha E3koer, FCoVaAlgl FPVE o] &
Alell 7| A= AT Table 6).

Table 5. Prevalence of FeLV Ag, FIV Ab, FCoV Ab and FPV Ag for 75

feral cats in Jeju

Detection type Heads (%)
FelLV Ag 0 (0%)
FIV Ab 0 (0%)
FCoV Ab 4 (5.3%)
FPV Ag 5 (6.7%)




Table 6. Sex distribution of examined 75 Feral cats according to the

results of positive FCoV Ab and FPV Ag

. Sex (heads) Total
Detection type
Male Female (heads)
FCoV Ab 2 (50%) 2 (50%) 4
FPV Ag 2 (40%) 3 (60%) 5

AFA A AareFolo] A A T AAHCBO) & AAIsHeH, FCoVaal e}
] e AAES B2 275 ste] vlastgitk(Table 7).
AFA ] Aaugko] 75ukg] F mlol#l A | EdA &Y T A7 HEEHA
2o JHAE F 66vFE R o, WBC, RBC9 HCT Fx17F A4 ¢th FCoV
FAZNEANA Aol & A 4vke] 94 WBC, RBCS HCT F217F 44H
ellA ZFol 7k YERGA] ekgtth. FPVE 7| EeA Fdo] v 7jA 5SuteEls
GANHAPElA WBC7F 1.0x10%ul FAo]stz w2 FXx¢lem, RBCS HCT

FA = IS

oo
)
<
o
&
g
o

o

Table 7. The results of complete blood count in each group (mean=SD)

Heads WBC RBC HCT
Group 5
(n=75) (6—19x10%ul) (5—-10x105/ul) (25—45%)
Normal 66 16.6 £ 6.6 7.9 £ 1.5 36.2 = 6.9
FCoV Ab P 4 15.1 = 5.5 8.6 = 1.3 39.7 £ 4.6
FPV Ag P 5 Low 7.8 = 1.8 37.4 £ 5.3

Normal ; Virus negative group, FCoV Ab P; Feline Corona virus Ab
positive type, FPV Ag P ; Feline Parvo Virus Ag positive type, Low ;
Lower than 1.0x10%ul level



3. FE/I4S 2E HYEE

et

AT Aacko] 75utE] oA pabesia spp., theileria spp., hepatozoon spp.=
veEbbA] ket (Figure 3) (Table 8).

M Llane1 lane 2 Llaned Lane 4 Laned PC NC

Figure 3. Results of diagnostic PCR to detect 18s
rRNA of Babesia spp., Theileria spp. and Hepatozoon
spp. In Jeju feral cats. Lane M, 100bp ladder marker;
Lane 1 ~ 5, cat samples; Lane NC, negative control;

Lane PC, positive control.

Table 8. Prevalence of the hemoparasitic disease for 75 feral cats in

Jeju

Hemoparasitic Disease Heads (%)
babesia spp. 0 (0%)
theileria spp. 0 (0%)

hepatozoon spp. 0 (0%)
Total 0 (0%)
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o]Z2] WAl oaf &
A8 dacko] (Feral cat) 7} wA8HA S7kstal Ah(28). ol=ol thgh uloly

o] ouk2 TNVR (trap—neuter—vaccinate—release) X2 1313} 70|
WS ot A WAbekE S dijte®E e 4 Qi AlFEe Zo] X

=77 w2 AYelM Augkels AF Al g ool e ¥ (22).

o] el AFHAUW A& FCoV FA A E 2w AR A%e 1
WA FCoV #ARES 14.6%, A= 7F AAAAE 21.3%7F ¥t
Bysoglom(11), Syt AME, A7IAdel xAbE s JfAlelA =
2.3%, A¥E 7F A= 13.5%2 FAHES et HaE o,
AANAL FCoV YAHES 6.6.%% HULFAUT(E). & <
&, A71A G FCoV HAE Al w=d 2
Aol o EXUHE, 11). AFAY Hickele] FCoVel Al AHES
5.3%(4/75) 0™, o] Ry wh= veoka, A7) Ao Bl fAksHit
o] MAES] HNHAL A¥ FAMAEH AolE HeEpA] okt Hdk AF
ol ZA39ko]9] FCoVe A BAES 5.3%=2 71E 2AHE Sdvet +H8E
=8k S vEetda o] Fo7F a7t =3 F
& AR AFGA A CBC FA+= AR AN EH7E ofd 3]
FAEHIAY A e olF AV WY Zlew A4Ed. FCoVe FCoV

FCoVI 7 719 dHFE /s ulelA A vlEs difte FCoV 1
S YR, FCoVIE 20~30%7 =rF YeRATH(S, 6, 27). a1%Fo]e] FCoV =
U Z9E A AFAAGS AT FAES FCoV type I ©] 3.8%, FCoV
typell 7} 1.9%, typel 3} typell &3 ZAAHIH A= 0.9%, AA 6.6%
e Zlow BuEek(3). wekA AlFAele] FCoV AL ES] A5 el
AP A5 FAFSHA UEREAIRE FCoVE typel 3 type2l.® UE F Q&=
R, FCoVel AlEste FAAGE dist A7 283 7107 A5 ¥

_‘IO_



1991l A 1993 27 f-H oA Z=ARE Zdaiekole] FPV &A= 18%7F
ZHAG AR eH (16), ARHetztujobelx] Aagkol= 8%7F A A= A
o7 Hu¥uh(19). 1%fo] FPV #AHES HEYT FJaefoldr 4492 2
FAE YRR em (A7), sl A&AY Jagels 0.5%, wlshs a%els
1.5%, @A 2% FAEC] ZAEATHI). AFolA FAE Zaickelo] FPV
A HEL 6.7%((5/75) 2 FHANA AR 18%, ARF-tlofetn]ofelA] =
8% FAERUE= Wi, $Elvetel ] ZAME Aaeko] 1.5%R = kU113,
16, 19). ARG AP Wt 1.0x10%ul 3 olatz HWd127ks
UEben, 7E, AR E sRketa otk A=A Zdacke] FPVe] &4
AZES 6.7%%2 YU & AdelA AR 15280 8 2 Y E
S RoA FPVel digh #e] 2 oy gio] @HEth(13). FPVE & el
MAL AAEH AP E] o Ag agste] AFAAAAE oy q19kolE
o gt Parvo virus #alFFo] Ao m Ho gty FPVE A-$+ =ulel
A ZARE R E B A dEREh wEka] AlF29) daiekole A= FPVe
st ool #AE V1Eddor & o AlgEY, FJufoldAE HatE Adt
at7] flste] HarekolEe] Mal U ey Ao] F4Aolgt 3 5 Al

FeLV&<¥  FIVe &A= g1ux]  obokrh AFA Aieko] oA
Retroviridae®] @43 FAEZ] VERHA edton, o] Fu thE A oA
FeLV Z9E°] 1.1%¥4% Rlwstdls v 2 Fx]m (20), FIVY] A&
Ul FAE 0%9 SLATH20). ol2lsh Aol MAHF 9 thE H7be] H]
& =AIeRA Rl ekl A9 ztolE: & & Ao, AFAdoRS] 1
Folel FeLVel FIVE o] Blwa Atiil = = A

(
o

aeFo] FEAT AL A7 AAE 46k wER SeEs vEY
o =717 B2 AFA G 79D 7hsAol =uH (7, 23). AFA S Aol
Al EalERtetye} ofg] SACA H2 EEHLE A dd FEVAS
of tiet PCRAEAY A babesia spp., theileria spp.S} hepatozoon spp.
o] glHA k. FEVEF AW BT 4CE UgA, AT

Aol D=7 ks A3 7159 2dstel] mE AE (A, s, A8) 9 ¥
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=
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=

¥}, FCoV Ab 9FAMNA 4wl 2

e

F=

S

Ao, FPV Ag 2AZNA 5uta]++2] WBC 4327} 1.0x10%/ul ©]
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