UNIVERSITI PUTRA MALAYSIA

A STUDY OF CANINE DIROFILARIASIS IN KUALA LUMPUR

GURMEET KAUR DHALIWAL

FPV 1988 4



A STUDY OF CANINE DIROFILARIASIS IN KUALZA LUMPUR

By
Gurmeet Kaur Dhaliwal

D.V.M.

A thesis submitted in partial fulfilment of the requirements
for the degree of Master of Science in the
Faculty of Veterinary Medicine and Animal Science,
Universiti Pertanian Malaysia.

June 1988



I

ACKNOWLEDGEMENT

would like to express my sincere gratitude and

appreciation to the following people:

(i)

(ii)

(iii)

(iv)

(v)

(vi)

(vii)

(viii)

Dr. Rehana Abdullah Sani, my supervisor, for her
invaluable advice, guidance and encouragement
throughout this study.

Professor M.R. Jainudeen and Dr. Sharifuddin Wahab
for their encouragement, support and concern
throughout the study.

Dr. Géorge Abraham and the Committee members of the
Society of Prevention of Cruelty to Animals
(S.P.C.2a.), for their patience, help and kind
cooperation, without which this study would not have
been possible.

The Climatic division of the Meteorological
Department of Petaling Jaya for efficiently
furnishing the required data.

Private practitioners for unselfishly sharing their
time and information required.

The Faculty of Veterinary Medicine and Aanimal
Science for providing the financial support for this
project.

Ms. Josephine Low for diligently typing the
manuscript.

My family and friends for always lbeing there for me.

iii



TABLE OF CONTENTS

PAGE

ACKNOWLEDGEMENTS cccceeccccccccccccccccccscscsccccccccscscocs iii
TABLE OF CONTENTS cccccccccccocccccscsccccscaccasccccccssce iv
LIST OF TABLES ccccccccccccccccscccccccscscscscscscscscososascace vii
LIST OF FIGURES ccccceccccccccccccccccscccscscscscscscsacsccse ix

ABSTRACT cccccccvrcccccccccccocccccccccscscsscsasccccssoncsncscse X
CHAPTER 1 - INTRODUCTION cccseccoscacscocsccccsooanccscse 1

CHAPTER 2 - LITERATUkE REVIEW cccccccccccccccccccccccscs 4
Final and Intermediate HOStS .e.cceccccaccccscancas 4
Life CYCle .puwwssssnnmwsasnnmmasssnennessnsmssssss 5
MOXrphOlOgY eeseccecscccecsccsccacscccscsscacsccsccccsascs 6
PrevValenCe: ¢us s s s s se s s sss s s s sossssssseessss 7
Host Risk Factofs.................................. 9
Diagnostic TesStS csececcccocccocccccccccccccsccccccccs 11

Enzyme-Linked Immunosorbent ASSAY cecececscssceocs 13

CHAPTER 3 - MATERIALS AND METHODS .ccccscceccsscccscss 20
BANiMAlS ssnmsesossonsessnosasssunvusenvnessssessess 20
Study Period iiiss e sseseeco s i smiies e b s éese 20
Blood samples sesspmmicessnmssnsssnwespsnwesssussens 20
NECYOPSY sioimioinaiasssominioinims s isione s oo ie ol o a8 e insie & 5w i fe o) & 21

Enzyme-Linked Immunosorbent ASSAY eeecesesoscsccscas 21

iv



PAGE

Data on Pet DOGS cecececccecccccccscccccccccccccccccscse 25
ClimatiC DAfA seeececsesccsscsscsccsccsscsccccacnas 25
Survey of Private Practitioners ececececcecccccccccccca 25
CHAPTER 4 — RESULTS cceccccccccccsccccscccccccccccccccsse 26
PrevalenCe ceceecececececceccccccccccccccccccccccccccccccs 26
Monthly'Prevalence of D. immitis Infection .ccc.... 26

Influence  of Rainfall and Temperature on
the Prevalence of D. immitis Infection ........ 31

Influence of Host Factors on the
Prevalence of D. immitis Infection cecccecccecscens 31

Lengths of Adult D. immitis and Male to
Female RAtiOS cecccccccccccccecccccsceccccccccccans 35

The Specificities, Sensitivities and
Accuracies of the Direct Smear, Modified
Knott's Concentration Technique (K.C.T.)

and the ELISRE ccceccococccccccccccccccsccsccscsccoces 36
Development Of the ELISA ccececcccccccscsccccccccsscs 37
Survey of Private Practitioners ..eeeececcececscocees 43
D1AgNOS1S cececceccccccccccccccccccccccsacsoscass 43
Therapy L T T 43
ProphylaXiS ceececececscescscescsosscacssccsncanss 46
Problems Encountered ...cceccesscceaccscacccscscsss 48
CHAPTER 5 — DISCUSSION ccccccccccscccccccccccscsccsccssssse 50
CHAPTER 6 - SUMMARY AND CONCLUSIONS .c.cosesoscsaccssss 70



PAGE

BIBLIOGRAPHY ccceceocccosocscessscccccsncascncsncoconsosos 74
APPENDICES Gececsesssssescsessssessssecessssasacssoes 79

Appendix A: Data on Dog, Post Mortem
and Diagnostic TeStS eecececcccccccccocs 79

Appendix B: QuestionNNAaire ceeeeccccescccsccscscacccsse 88

vi



LIST OF TABLES

TABLE NO. PAGE
1 PREVALENCE OF D. immitis INFECTION .
IN THE STRAY DOG POPULATION sceecceccccsssss 27
2 PREVALENCE OF 'D. immitis IN THE
OWNED DOG POPULATION cccccccccccccscccccccscse 27
3 NUMBER OF STRAY DOGS HAVING ADULT
WORMS AND MICROFILARIAE,

MICROFILARIAE ALONE, ADULT WORMS
ALONE AND NEGATIVE FOR BOTH ADULT
WORMS AND MICROFILARIAE cccccccccccccccccscs 28

4 NUMBER OF MICROFILARAEMIC AND OCCULT
(DUAL: SEX OR SINGLE SEX) INFECTIONS
IN STRAY DOGSeececccccccccscscs ‘ 28

5 MONTHLY PREVALENCE OF D. immitis
INFECTION BASED ON NECROPSY IN THE
STRAY DOG POPULATION ccccccccccccccccccccscs 29

6 RELATIONSHIP BETWEEN PREVALENCE OF
D. immitis INFECTION AND HOST AGE IN
STRAY DOGSecccccecccccccccscscscccccsccsccscsscce 33

7 RELATIONSHIP BETWEEN PREVALENCE OF
D. immitis INFECTION AND HOST SEX IN

STRAY DOGS.eeeceeccsccacens , 33

8 RELATIONSHIP  BETWEEN THE PREVALENCE
OF D. immitis INFECTION AND HOST
COAT COLOUR IN STRAY DOGSeceeccscccccccccccs 34

) RELATIONSHIP BETWEEN THE PREVALENCE
OF D. immitis INFECTION AND HOST
BODY WEIGHT IN STRAY DOGSececececceccccccccccese 34

10 AVERAGE LENGTHS AND RANGE OF LENGTHS
OBTAINED FOR ADULT MALE AND FEMALE
De IMMitiS ecececesccccecsccavecssocncacsnans 35

11 NUMBER OF DUAL AND SINGLE (MALE OR
FEMALE) SEX INFECTIONS AND THE
AVERAGE RATIOS OF MALE TO FEMALE
WORMS cecccecccccccccccccsccscscsccssnssssscnns 36

12 RESULTS OF THE D.S., K.C.T. AND ELISA ..... 38



TABLE NO. PAGE

13 THE SENSITIVITIES, SPECIFICITIES AND
ACCURACIES OF THE D.S., K.C.T. AND

ELISA gseccccccccccccccccscsccsccccscscecsccsscscsss

38

14 ABSORBANCE VALUES USING DYNATECH
IMMULON MICROTITRE PLATE AND PLAIN
MICROTITRE PLATE AT ANTIGEN CONCENT-
RATION OF 2 UG/ML, CONJUGATE
DILUTION AT 1/1000 AND TWOFOLD SERA
DILUTIONS OF 1/200, 1/400, 1/800,
1/1600 AND 1/3200 eeeeeeeccacencascasnnnnns 42

15 DIAGNOSTIC TESTS FOR D. immitis
INFECTION USED BY 12 PRIVATE
PRACTITIONERS 1IN KUALA LUMPUR AND
PETALING JAYA sececccscsscscsccscsscsscccasae 44

16 TREATMENT OF CANINE DIROFILARIASIS
USED BY 12 PRIVATE PRACTIONERS
IN KUALA LUMPUR AND PETALING JAYA ¢ecececcecee ‘ 45

17 MICROFILARICIDES FOR D. immitis
INFECTION USED BY 12 PRIVATE
PRACTITIONERS IN KUALA LUMPUR AND
PETALING JAYR cecessvcccocacsccscssscccss 45

18 SUPPORTIVE DRUGS USED IN . THE
TREATMENT OF CANINE DIROFILARIASIS
BY 12 PRIVATE PRACTITIONERS IN KUALA
LUMPUR AND PETALING JAYRceeeeoccccnne 47

19 NUMBER OF BLOOD EXAMINATIONS
CONDUCTED AFTER TREATMENT OF D.
immitis INFECTION BY 12 PRIVATE
PRACTITIONERS IN KUALA LUMPUR AND
PETALING JAYAceececcccccccccscscccscsconcsccocns 47

20 DRUGS AND SCHEDULES USED FOR THE
PROPHYLAXIS OF CANINE DIROFILARIASIS
BY 12 PRIVATE PRACTITIONERS IN KUALA
LUMPUR AND PETALING JAYReeeooooscnns 48

21 PROPHYLAXIS COMMENCEMENT FOR
D.immitis PREVENTION BY 12 PRIVATE
PRACTITIONERS IN KUALA LUMPUR AND
PETALING JAYRAceeeeeecccccccsccscscacscccnsscscse 49

22 DATA ON DOGS, POST MORTEM AND
DIAGNOSTIC TESTS cuiveeeenecensnssssnnsnasenns 79

viii



LIST OF FIGURES

FIGURE NO. PAGE

1 THE MONTHLY PREVALENCE OF D. immitis
INFECTION 1IN 200 STRAY DOGS AROUND
KUALA LUMPUR FROM FEBRUARY 1986 TO
JANUARY 1987 cecveccecsocccscncscccccnsansces 30

2 MEAN MONTHLY RAINFALL AND PREVALENCE
OF D. immitis INFECTION 1IN STRAY
DOGS AROUND KUALA LUMPUR FROM
FEBRUARY 1986 TO JANUARY 1987¢ccecccccocsce 32

3 TITRATION OF FOUR CONCENTRTIONS -OF
ANTIGEN AGAINST POSITIVE 2AND
NEGATIVE DOG SERA AT DILUTION OF
1/400 AND CONJUGATE DILUTION AT
1L/210]0[0) 56 000a8000008866000000006630000a006 39

4 TITRATION OF SIX DILUTIONS OF
POSITIVE AND NEGATIVE DOG SERA
AGAINST ANTIGEN CONCENTRATION AT 2
UG/ML AND CONJUGATE DILUTION AT
1/1000 ceceeccceccoccccccccscsccasccccccccse 40

5 TITRATION OF FOUR DILUTIONS OF
- CONJUGATE AGAINST POSITIVE AND
NEGATIVE DOG SERA AT DILUTION OF
1/400 AND ANTIGEN CONCENTRTION AT
1 UG/ML ccocecessscccccsscsccccsssacccssses 41

ix
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Universiti Malaysia in partial fulfilment of the requirements
for the degree of Master of Science.

A STUDY OF CANINE DIROFILARIASIS IN KUALA LUMPUR

by

Gurmeet Kaur Dhaliwal

June 1988
Supervisor : Dr. Rehana binti Abdullah Sani
Faculty : Veterinary Medicine and Animal Science

Although much importance has been placed on human
filariasis, work on canine filariasis is limited in this
country. This study was carried out to obtain a general
overview on the status of canine dirofilariasis in Kuala
Lumpur . Throughout a one year study, parasitological records
were studied and blood samples were collected from stray dogs
which were later necropsied. Blood samples were subjected to
the modified Knott's concentration technique, the direct smear
and the enzyme-linked immunosorbent assay which was developed
using the adult worm antigen. Information was obtained from
private practitioners by the use of questionaires. The period
prevalence of canine dirofilariasis was 42.0 percent and 10.0
percent within the stray dog and owned dog populations
respectively. The monthly prevalence indicated that

dirofilarisis was prevalent throughout the year and was not



significantly influenced by rainfall and temperature changes in
this area. Prevalence was significantly higher in dogs above
five years of age (p < 0.001) and dogs of body weights above
15 kg (p < 0.05). Host sex and coat colour did not influence
the distribution of dirofilariasis. Occult cases comprised 47
percent of the positive cases of dirofilariasis. Of these, the
percentages of single-sex and dual-sex infections were 29
percent and 18 percent respectively. The range of length of
the female D.'. immitis was 12.3 cm to 31.5 cm, while that for
the male was é.7 cm to 19.5 cm. The accuracies of the modified
Knott's concentration technique, the direct smear and the
enzyme-linked immunosorbent assay were 80.5 percent, 77.5
percent and 53.0 percent respectively. The survey of private
practitioners indicates that the main adulticide,
microfilaricide and prophylactic drugs currently being used are
thiacetarsamide, levami;ole and diethylcarbamazine. The direct
smear and the filtration technique are the most frequently used
diagnostic tests. ~Side-effects of drugs used, client's
willingness to bear cost of treatment and the lack of client
compliance in completing the course of medication are the main
problems faced. by private practitioners in the treatment of

canine dirofilariasis.
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Walaupun banyak kerja-kerja telah dijalankan ke atas
filariasis manusia, kerja-kerja filariasis anjing adalah terhad
di negera ini. Kajian ini telah dijalankan untuk mendapatkan
pandangan menyeluruh mengenai status dirofilariasis anjing di
Kuala Lumpur.. Dalam masa setahun, rekod parasit dikaji dan
sampel-sampel darah telah diambil dari anjing-anjing liar yang
kemudiannya dibedah siasat. Teknik ‘'Modified Knott's
concentration', smear terus dan ‘'enzyme-linked immunosorbent

assay' telah dijalankan ke atas sampel darah. Cacing dewasa

telah digunakan sebagai antigen dalam 'enzyme-linked
immunosorbent assay.' Maklumat telah didapati dari klinik-
klinik swasta melalui kaji selidik. Prevalen tahunan

dirofilariasis anjing liar ialah 42 peratus manakala prevalen

ke atas anjing bertuan ialah 10.0 peratus. Dari prevalen

X1l



bulanan, dirofilariasis adalah prevalen sepanjang tahun dan
tidak dipengaruhi secara keertian oleh pertukuran hujan dan
suhu di kawasan ini. Keertian prevalen adalah lebih tinggi
pada anjing yang berumur lebih lima tahun (p < 0.001) dan
anjing yang berat badan 1lebih dari 15 kg (p < 0.05).
Jantina dan warna bulu tidak mempengaruhi taburan
dirofilariasis. Empat puluh tujuh peratus daripada kes-kes
dirofilariasis adalah kes ‘'occult'. Dari 47 peratus ini, 29
peratus adalah infeksi 'single-sex' dan 18 peratus adalah
infeksi ‘dual-sex'. Panjang purata D. immitis betina ialah
12.3 cm ke 31.5 cm, manakala panjang purata jantan adalah 8.7
cm ke 19.5 cm., Ketepatan teknik 'modified Knott's
concentration' adalah 80.3 peratus, smear terus, 77.5 peratus
dan 'enzyme—linked immunosorbent assay', 53.0 peratus. Kaji
selidik dari klinik-klinik sQasta menunjukkan wubat untuk

membunuh cacing dewasa, mikrofilaria dan ubat prophylaktik yang

sering digunakan ialah thiacetarsamide, levamisole dan
diethylcarbamazine. Smear terus dan teknik turas adalah
ujikaji diagnostik yang biasa digunakan. Kesan sampingan ubat

yang digunakan, kerelaan tuanpunya anjing untuk menanggung kos
perubatan yang tinggi dan kesanggupan mereka untuk menghabiskan
jangkamasa perubatan adalah masalah-masalah utama yang dihadapi

oleh klinik-klinik swasta dalam pengubatan dirofilariasis

anjing.
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CHAPTER 1

INTRODUCTION

In Malaysia,- only a few species of filarial worms have

been known to infect dogs. Brugia pahangi has been recorded

from dogs in East Pahang (Reid and Laing, 1957), while the

subperiodic Brugia malayi has been established in dogs

experimentally with resulting microfilaraemia (Reid and Laing,

1959). &among all the filarial infections here, the most

commonly repurced canine filarial worm is Dirofilaria immitis.
This is also the most pathogenic filarial wormiin dogs as the
infection may cause cardiopulmonary insufficiencies which can
eventually result in the death of the infected animal. The

prevalence rate of Dirofilaria repens has been reported to be

5.6 percent in cats in this country (Mak, 1984) and although
this filarial worm is known to infect dogs, no such canine
infections have been reported. Infections by other filarial

worms such as Dipetalonema reconditum, D. grassi and D.

dracunculoides have not been reported to occur in dogs in this

country.

There have been a few reports on the prevalence rate

of Dirofilaria immitis infection (Mullin, 1970;
Retnasabapathy and Khoo, 1976; Kan et al., 1977; Faridah

and Lee, 1981; Rajamanickam et al., 1981). However,



there is no information available on the current status of the
drugs being used for prophylaxis and treatment, diagnostic
tests employed and problems faced by private practitioners with
regard to dirofilariasis in this country. The diagnostic tests
widely wused in Malaysia rely upon the detection of circulating
microfilariae. Thus, cases of occult dirofilariasis, that is,
heartworm infected dogs without circulating microfilariae, are
a problem for diagnosis. Serological tests such as the indirect
fluoresqent antibody test (Ellsworth and Johnson, 1973; Wong
and Suger, 1979; Dawe et al., 1980) and more recently, the
enzyme-linked immunosorbent assay (Scholtens and Patton, 1983;
Wagner et al., 1984; Grieve et al., 1986) have been employed
and show promising results in helping to diagnose cases of

occult dirofilariasis.

In view of the current situation of dirofilariasis in this

country, this study was undertaken to establish the following:-

i) The period prevalence of the disease in the stray and

owned canine population.

ii) The trend of the prevalence of canine dirofilariasis

monthly for the period of one year.

iii) The influence of weather such as rainfall and

temperature on the prevalence of the disease.

iv) Influence of host factors namely sex, age, coat

colour and body weight on the prevalence of disease.



v)

vi)

vii)

viii)

The length of the adult worm and its sex ratio.

The sensitivity, specificity and accuracy of the
direct smear and the modified Knott's concentration

technique in detecting dirofilariasis.

The development of the enzyme-linked immunosorbent

assay as a diagnostic tool.

The current status of drugs used for prophylaxis and
treatment, diagnostic tests employed and problems
being faced by private practitioners in Kuala Lumpur
and Petaling Jaya with regard to canine

dirofilariasis.



CHAPTER 2

LITERATURE REVIEW

FINAL AND INTERMEDIATE HOSTS

Dirofilaria immitis is a filarial parasite which has been

reported to infect a wide range of mammalian hosts such as
dogs, cats, bears, horses, orang utans and even humans.
Howevgr, patent infections only occur in dogs, cats, wild
felinés, Californian sea lions and ferrets (Otto, 1975). Among
tﬁesg, only the dog acts as the main reservoir of infection as
well as being the main host. Once infected, the canine host can
develop polysystemic disorders with cardiopulmonary signs
occuring most frequently. Congestive heart failure eventually
develops, sometimes accompanied with associated organ
malfﬁnction (namely the kidney and 1liver), thus ultimately
resulting in the death of the infected aniﬁal (Rawlings, 1981).
The transmission of the infection depends solely wupon the
mosquito which acts as the intermediate host. This is because
part of the development of the parasite occurs within the
mosquito itself. Approximately 70 species (Ludlam et al.,
1970) of the many known species of mosquitoes in the world
have been reported to allow development of D. immitis larvae.
In Malaysia, limited information is available on the species of

mosquitoes that act as the intermediate host. Cheong et al.,



(1981) confirmed Armigeres subalbatus to be a primary vector of

D. immitis. Mansonia species have been known to harbour the

infection but hés been suggested to play a less important role
in the transmission of D. immitis because they are uncommon in
the city. A. subalbatus however, is a common urban mosquito in
Malaysia which breeds in septic tanks and feeds readily on man
and domestic animals such as dogs and birds (Cheong et al.,

1981). 1In Singapore, Culex fatigans, Aaedes aegypti and Zedes

albopictus were found to support the development of
D. immitis. These species are also found in Petaling Jaya and:
Kuala Lumpur and may also act as intermediate hosts here

(Chellapah and Chellapah, 1968).

LIFE CYCLE

The adult worm resides in the pulmonary artery and the
right wventricle of the heart. Occasionally the worms may be
found in the left side of the heart, the anterior and posterior
vena cavae and in ectopic sites such as theiperitoneal cavity
(Kelly, 1978). The viviparous female releases the unsheathed
larvae, the microfilariae, which circulate in the bloodstream.
These microfilariae have also been reported to cross the
placenta and infect the foetus in pregnant bitches (Mantovani
and Jackson, 1966). Thus, circulating microfilariae of
D. immitis may be found in puppies less than six months of age.
However, these microfilariae cannot develop into adult

heartworms since the mosquito is required to complete the life-



cycle.. Therefore the microfilariae is an end-stage unless
ingested by a mosquito, and can circulate for as long as two

years (Newton, 1968).

After ingestion by a female mosquito, the microfilaria
undergoes two moults after which it becomes the infective third
stage. This takes about 14 to 21 days under optimal temperature
and humidity (Kelly, 1978). The third stage larva is deposited
on the skin of the dog when the mosquito feeds. It actively
mibrates to a resting site 1in the subcutaneous, subserosal
tigsues, muscles or fat. Here it moults to the fourth stage
larva (18 mm) long at nine to 12 days after infection and to
the fifth stage larva (80 mm) long at 70 to 80 days after
infection. At approximately three months after infection, the
immature adult begins ‘migrating to the right ventricle and
adjacent vessels. Microfilariae are present in the uterus of
the worm six months after infection by the mosquito and appears
shortly in the peripheral blood (Kume and Itagaki, 1955). These
édult worms have a long biotic life and infections have been

reported to be patent up to seven years (Newton, 1968).

MORPHOLOGY

The adult worms are long and slender and possess a thick
cuticle. The males are relatively shorter than the females and
possess a distinct spiral-tail. Males measure from 12 cm to
18 cm (Webber, 1955; Kelly, 1978). Soulsby (1976) reported a

range of length of 12 cm to 16 cm. The female which is



viviparous, has the vulva situated at the anterior end just
caudal to the oesophagus. Female worms measure between 25 cm to
30 cm (Soulsby, 1976; Kelly, 1978), while Webber (1955)

reported lengths of 15.1 cm to 30.0 cm.

The microfilariae found in circulation measure 290u to
340p  (Kelly, 1978). Mak et al. (1980) reported an average
length of 234.8p and a width of -8p. The microfilaria of

D. immitis can be differentiated from that of Dipetalonema

reconditum as the former has a tapered head and a straigﬁt
tail, while the latter has a blunt anterior end and a button
hooked tail (Lindsey, 1965). However, these characteristics are
not always easily recognised and frequently a misdiagnosis can
be made. More recently, these species may be differentiated by
demonstrating the acid phosphatase activity via the
précipitatidn of a pink dye (Chaulifaux and Hunt, 1971). The
D. immitis microfilaria will take the pink dye at the anterior
excretory pore and anus while the entire microfilaria of

D. reconditum stains pink.

PREVALENCE

& wide range of prevalence rates for dirofilariasis has
been reported in Malaysia. Mullin (1970) reported a prevalence
of 30.4 percent. In his study, 101 stray dogs from Kuala Lumpur
and Petaling Jaya were screened for circulating microfilariae
using the thick blood film technique. Necropsy revealed that 28

dogs had D. immitis infection, while the thick blood film



technique detected only 22 of these infected dogs. 1In another
study, necropsy upon 764 stray dogs from Kuala Lumpur and
Petaling Jaya over a six year period, revealed a prevalence of
25.8 percent (Retnasabapathy and Khoo, 1976). The study also
revealed that there was an increasing trend in the prevalence
of D. immitis infection from 1968 to 1972. Following this, in
1973 and 1974, the prevalence rates dropped by almost eight
percent and 10 percent respectively compared to the figure in
1972 (36.6 percent). They attributed this to be due to the
déstruction of a large number of stray dogs in response to a
case of rabies in March 1973. Kan et al. (1977) reported a
prevalence rate of 32.4 percent. 1In his study, a total of 340
pet dogs in and around Seremban were scéeened using the thick
blood film technique, the chamber method and the millipore
filter method. Faridah and Lee (1981) conducted a prevalence
study qf dirofilariasis in pet dogs which were brought to the
Small Animal Clinic of the Faculty of Veterinary Medicine and
Animal Science, Universiti Pertanian Malaysia. The direct smeér
and modified Knott's concentration technique were employed in
the screening of dogs for the presence of circulating
microfilariae. Of 430 dogs screened, 18.1 percent were found
to be positive for circulating microfilariae. This figure is
comparatively lower than those reported by other workers
(Mullin, 1970; Kan et al., 1977) and it was suggested that this
was due to a single blood ’sampling where undetected
microfilaraemia may have existed. The lowest prevalence rate

of D. immitis.infection reported was 12.0 percent (Rajamanickam



et "al., 198l1). In this study, 233 dogs were examined for
circulating microfilariae using the direct smear, the modified
Knott's concentration technique and the millipore filter method
('Difil' test-kit, EVSCO Pharma, U.S.2A.). The dogs studied were
pet dogs from various veterinary clinics in Kuala Lumpur,

Petaling Jaya and Klang.

HOST RISK FACTORS

In a study by Kan et al. (1977), the prevalence rateé of
D. immitis infection among pedigree and non-pedigree dogs were
compared. Of a total of 370 dogs, pedigree dogs had a
significantly higher prevalence rate (39.2 percent) than the
mongrels (27.4 percent). &among the pedigree dogs, the Boxers
had the highest 4incidence of infection followed by the
Dobermans. It‘was also apparent from
this study that short -haired dogs were more prone to infection
than the 1long haired breeds. This was similarly reported by
Stewart et al. (1979). Kan et al. (1977) also noted that there
was no significant difference in the distribution of infection
between males and females. This is in agreement with the
findings of Glickman et al. (1984) and Martin and Collins
(1985). Selby et al.(1980) noted a higher prevalence of
heartworm infection in hunting and sporting dogs.iHe attributed
this finding to the dogs being more exposed to the infected
mosquitoes during hunting and training. Selby et al.(1980) also

found that 1larger dogs (body weight >22 kg) had a higher



10

prevalence compared to smaller dogs (body weight <14 kg) and
stressed that the breed of the dog should always be taken into
account. However, contradictory findings were reported by
Martin and Collins (1985) who reported that there was no
correlation between the body weight of the dog and the
prevalence of. the dirofilariasis. It was summarised by Selby
et al. (1980) that the intact, large male hound, four to seven
years of age, has the highest risk of being infected while dogs
of smaller breeds, less than two years old, spayed females and
castrated males have the lowest risk of being infected. Stewart
et al. (1979) screened a total of 81 dogs in North Texas and
reported a prevélence of 7.4 percent. Adult heartworms were
recovered from a significantly higher percentage of male dogs
than females and the male dogs harboured significantly greater
number of adult worms than female dogs. Similar findings of the
prevalence of infection being higher in males was reported by

Faridah and Lee (1981).

The prevalence of infection with D. immitis was reported
to increase with the age of the host (Stewart et al., 1979).
This is probably because, the older the dog, the greater the
chances of it being bitten by infected mosquitoes. This finding
was also reported by Faridah and Lee (1981) who noted a

significantly higher incidence among older dogs (>4 years).

In a study conducted in Zustralia, 331 greyhounds were
screened for D. immitis using the filtration technique

(Martin and Collins, 1985). The results of this study showed





