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Prevalence of heartworm infection among dogs
on breeding farms in southern Gyeongnam area
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This study was attempted to survey the prevalence of heartworm infection among 253 dogs (male 167,
female 86) on the 16 breeding farms in southern Gyeongnam area in May to December 2007. The results
obtained from this experiment were summarized as follows; Fifty seven (22.5%) of the 253 examined dogs
were heartworms-antigen positive, while twenty five dogs were Microfilaria positive by the modified Kno-
tt’s method. The regional infection rates were of 25% in Tongyeong and 21% in Goseong, and on the
breeding environment aspects, infection rates were lower in rural area than urban area farms. The infection
rates were higher in female (26/86, 30.2%) than male dog (31/167, 18.6%). The infection rates by breeding
size of farms were 31% (11/35) at <20 head, 26%(35/135) at 20~ 50 head and 13% (11/82) at > 50 head.
The infection rates of heartworm in examined dogs at the age of <2,2~4 and >5 were 10.7% (8/75), 26%
(40/154) and 37.5% (9/24), respectively. In the microfillaria-infected 25 dogs, identified Dirofilaria immitis
of 21 (84%) using PCR. The dogs infected with heartworm showed the increased number of eosinophil.
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Table 1. Primer sequences used to amplify PCR D. immitis DNA

A E(Canine Heart-worm Antigen Test Kit, IDEXX,
USA)E A85tou] dahae ZiolgAgle Ay
Ao what AA|skict

TER BERIE AR LR
modified Knott] 2 & ImlE 9Iml2] 2% form-alin}
of Yi & £3ste] AEAE ] EHAX B
2,000rpmof| A} 571 %4‘:1“5: sho] AFHE A AL
o AHE| 2 0.1% methylene blueZ ¥ A3}
o] @uHoz A% O}Mr:} (Ewing, 1986; 1. 5, 2007).

-101

PCRE AL

Genomic DNA £&: 7Io]AAZIEN A &4 Ao
2 E Al tigt D. immitis 3 2HQlS 9
514 genomic DNAE $5351% 21 genomic DNA 3=
=2 QIAamp® DNA Mini Kit (QIAGEN, USA)E A}
g,

Polymerase Chain Reaction: D. immitis 2212 |3+
PCR-& Mar -5(2002)2] wlHoj we} Table 1] primer
£ AFg35}%th PCR HF-8-2 Maxime PCR Premix
(iNtRON, Korea)©o] template DNA 1ul®} Z}7Fe] 10
pmol/ul primer 1ulE Y3l BH5F4-E S5F0] 20ul
7 = A F7bsElth. PCR HEg 272 PCR
thermocycler(Biometra, Germany)ES A3} 94°Coj|
A 287t Preheating3t 3 denaturation 94°C/30%, ann-
ealing 60°C/30% 12|31l elongation 72°C/30% 5 30
cycles =343} post-elongation2 72°Col|A4] 727t &}
At} ZZ% PCR AHE9] 3918 1.5% agarose gelo|
71953t & ethidium bromide (0.5ug/ml)= G35}
o] UV transilluminator (Biometra, Germany) = 2915}

At

2
o0

sto] W EH(WBC), &% H(neutrophils), H
“(lymphocytes), T8 (monocytes), A (eosino-
phils), 2 & -HRBC), @ AgK(Hb), YLIHPLT), H+t

Primer Primer sequence Product size (bp) Genbank accession no.
D.imm-F1 CATCAGGTGATGATGTGATGAT
D.imm-R1 TTGATTGGATTTTAACGTATCATTT 302 AF217800
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A ARRBHE AelA T EE HRES BTt o=
NFAIAE ZAE
moEAo] Bat A 9] o] AR Aol lnixl@‘
20074 SUHE YA TGN} DT S AT ARLEgEc B)ERel Ayl 25T g
G eo] 157 o)A AFRStT ole Aol tisle] = ZAECKTable 3, 4).
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HIO1 25%5 GHEE HTUREA FI2E WY apam asgoriel we 9B 24 25t
H 57%9] AE-& modified Knott's H2 o|-&35to] & _ 2
B2 AXBHT Qs BAL 16%(23/1465), AMA 3
Be|ol 2 Ak A3} 2557} BhelE|iCkFig. 2).
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26.6% &3 A YEREOH, el - oS
FoE 2ARRE ©] 5(1999)9] [IFAY WA 2.7%,
AR S el 12.1%C 5, 2004), A ol ek
14%(°] &, 2005) Erh= A4 Uebdedl, o= AR
2ol w2 Ao 2 Hltk(Table 2).
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2 TAE oo 43.99%(25/57A)o| A A3o] Bl
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Ho BF Aol FTH gk 27| 59 U

olo g
2001).

T Ak o] 5, 2003a; 7 5, 2004; A 5.

Table 2. Infection rate of heart-worm using the detection kit and
modified Knott’s method

No. of dogs No. of dogs positive dogs (%)
examined Antigen test Microfilarial test
253 57 (22.5) 25(9.8)
Table 3. Infection rate of heart-worm by district
District No. of No. of.dogs N.o. of %
farms examined positive dogs
Tongyeong 7 92 23 25
Goseong 8 161 34 21
Total 15 253 57 22.5
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Fig. 1. Heartworm antigen positive and negative by Canine heart-
worm antigen test kit.

Fig. 2. Microfilaria detected by modified Knott’s method.
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Table 4. Infection rate of heart-worm by breeding environment
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No. of No. of No. of
Regions i 0.0 dogs positive % Table 6. Infection rate of heart-worm by breeding size of farm
arms ;
examined dogs No. of No. of No. of dogs No. of %
Outskirts of a city 4 57 20 35 dogs farms examined positive dogs 7
Rural area 11 196 37 19 >20 5 35 11 31
Total 15 253 57 225 20t0 49 8 136 35 26
=50 2 82 11 13
Total 15 253 57 22.5
Table 5. Infection rate of heart-worm by prevention and treat-
ment
Grouns No. of No. of dogs No. of posi- o Table 7. Infection rate of heart-worm by age
P farms examined tive dogs ? Ages No. of No. of %
Prevention and (years) dogs examined positive dogs v
treatment 6 146 23 16 <2 75 8 10.7
Selected treatment 2 35 11 31 2to4 154 40 26
No prevention 7 72 23 32 =5 24 9 37.5
Total 15 253 57 22.5 Total 253 57 22.5
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Table 8. Infection rate of heart-worm by sex Hoj| A AZsE oA 2S5 Bl 155 Alolstns o
Sex dogsl\i?s‘a(r)rfined pos?tli%eojogs % mrel Svhs FEAA Wi, E —ig—?‘% e
o - . Lo AGEES A A3 AR X Holh s

Female 86 26 30.2 Shbte] S 9 dAHA 22 1 f[oldo] gl
Total 253 57 25 Ry, ol A Aekuel Al 9 kel A A

= v A el 5 B 99 o 24
(Table 10).

Table 9. Infection rate of heart-worm by sex and age

&g;z) Sex dogsl\g))('a(ljined pos?tli%eogogs % AZE AL S (Dirofilaria immitis) PCR ZIAL 2t
o Ml so 7 23 Eeleloh A 290 stele 2570 Boe] gisjo
o4 Male 96 18 18.8 59| prlmer.E O]% PCR®H-S *e‘/\lﬂfl 7%?4 2150 A

Female 58 22 37.9 302bp Q] D. immitis AR} AMES E2lg 4= 3Tt
=5 e Y ¢ 9y (Fig. 3). Rishniw 5(2006)& Eo|FAAA LA D.
To | Male 167 31 18.6 immitis &/3°]al Aefe]opxts FEjstH oz A
Female 86 26 30.2

reconditum 2.2 ATE Y E 7JHE PCR HE

Table 10. Hematological values of heart-worm-infected dogs and heart-worm-negative dogs

3l D.

Hematological Heartworm-infected (n=56) Heartworm-negative (n=50) Reference values
parameters Mean +SD Observation range Mean + SD Observation range Mean +SD Observation range
WBC* 144449 2.5-34.68 13.9+3.4 7.96-21.44 11.5 6.0-17.0
Neutrophils* 82+29 3.02-15.08 8.1+£22 2.63-15.82 7.4 3.0-11.8
Lymphocytes* 39+19 1.63-11.92 39+15 1.13-7.88 2.8 1.0-4.8
Monocytes* 09+0.6 0.25-4.23 0.8+0.3 0.38-1.95 0.75 0.2-2.0
Eosinophils* 1.3+1.0 0.1-4.13 0.9+0.6 0.13-2.78 0.55 0.1-1.3
Basophils* 02+0.2 0.01-0.84 02+0.2 0.01-1.24 0.25 0.0-0.5
Platelets* 334.8+116.5 125-761 257.44+124.1 57-450 300 200.-500.
RBC** 69+1.1 4.08-9.21 6.8+1.3 2.44-9.6 6.8 5.50-8.50
Hb (g/dL) 13.8+2.4 8.3-18.2 13.5+2.6 5-18.5 15 12.0-18.0
HCT (%) 43+7.1 25-55.9 414478 18-55.4 45 37.0-55.0
MCV (fL) 62.1+5.5 51.9-74.3 62.6+5.4 51.6-76.6 70 60.0-74.0
MCH (pg) 199+1.6 14.9-23.4 199+1.4 16-22.7 22.8 19.5-24.5
MCHC (g/dL) 32.1+£1.8 28.4-36.2 319+1.8 28.8-34.2 34 31.0-36.0
#x 10%cells/ul, ** x 10°cells/ul
Table 11. Hematological values of heart-worm-infected dogs
Hematological Heartworm-infected (n=12) Reference values
parameters Mean + SD Observation range Mean + SD Observation range
WBC* 209+5.3 11.14-34.68 11.5 6.0-17.0
Neutrophils* 11.8+£2.0 7.64-15.08 7.4 3.0-11.8
Lymphocytes* 5.0+25 2.75-11.92 2.8 1.0-4.8
Monocytes* 14+1.0 0.65-4.23 0.75 0.2-2.0
Eosinophils* 24+1.2 0.55-4.13 0.55 0.1-1.3
Basophils* 03+0.3 0.09-0.84 0.25 0.0-0.5
Platelets* 362.2+137.4 136-761 300 200.-500.
RBC** 6.6x1.1 4.08-8.01 6.8 5.50-8.50
Hb (g/dL) 132425 8.3-16.1 15 12.0-18.0
HCT (%) 40.7+74 25-49.3 45 37.0-55.0
MCV (fL) 61.8+4.7 55.4-66.2 70 60.0-74.0
MCH (pg) 20.1+2.0 17.6-23.4 22.8 19.5-24.5
MCHC (g/dL) 325+1.2 30.3-35.3 34 31.0-36.0

# % 10%cells/ul, ** X 10%cells/ul
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Fig. 3. Gel electrophoresis of filarial PCR products in a 1.5%
agarose gel.
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