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A Survey of Canine Filariasis on Okinawa upon Return of the Island to Japan in 1972
Osamu SUENAGA and Shin-ei Kunrvosur (Department of Parasitology, Institute for
Tropical Medicine, Nagasaki University) Takao Kisaimoro (Medical Zoology Section,
Okinawa Prefectural Institute of Public Health) Muneteru UrRA (Department of Virology,
Institute for Tropical Medicine, Nagasaki University, and Epidemiology Section, Okinawa
Prefectural Institute of Public Health) Nobuo OgsHIRO (Sanitary Section, Okinawa
Prefectural Central Health Center)

Abstract: A field examination on the microfilarial prevalence of Dirofilaria immitis and
Dipetalonema reconditum among house dogs and stray dogs was carried out in Okinawa in
September, 1972 and again from November, 1973 to February, 1974. In addition, part of
the stray dogs were autopsied to recover the adult worms of D. immitis. In Naha City, out
of 132 house dogs examined 1 dog (0.8%) was infected with D. immitis and 4 dogs (3.0%)
were infected wite D. reconditum. In Okinawa City (former Koza City), out of 40 house
dogs 1 dog (2.5%) was infected with D. immitis and 1 dog (2.5%) was infected with D.
reconditum. In the stray dogs, which were caught in Central and Southern parts
of Okinawa Island and kept at the Okinawa Prefectural Dog Impoundment Facility, out of
512 dogs examined 1 dog (0.2%) was infected with D. immitis and 62 dogs (12.1%) were
infected with D. reconditum.  Although 4 dogs out of 219 stray dogs autopsied had carried
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the adult worms of D. immitis in their heart, the number of adult worms found in the
positive dogs was very few. From the result mentioned above, it is clear that in Okinawa,
which was returned to Japan from USA just befor the present survey, the dogs infected with
D. immitis are very few in number, but the dogs infected with D. reconditum are found in
considerable number.  D. reconditum may have been brought with the dogs imported
from USA, because this filaria is widely distributed in USA, and the statistical data
from the Okinawa Branch of Animal Quarantine Service, Ministry of Agriculture and
Forestry,

Japan, shows that a large number of dogs were imported to Okinawa from

USA every year from 1967 to 1971. The same data also shows that a considerable

number of dogs were imported to Okinawa from Japan. There is a possibility that the
dogs infected with D.immitis may have been brought to Okinawa from Japan and transmitted

to the native dogs by the vector mosquitoes there.

Tropical Medicine, 18(4), 183—194, December, 1976
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Table 1. Partly modified concentration method used in the study

ACELONE  +weevrrererrrineinis
A { Sodium citrate coeeeeeee
Distilled water ==+ v-eveee
B Methylene blue -+

(Filtrated solution)

Distilled water ===+

Mix v‘about 20mm3 of heparanized blood with 4ml of the above A solution.

After adding 0.3ml of the B solution, centrifuge at 1500 rpm for 10 minutes.

Examine the sediment microscopically.
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Fig. 1. A map of the central and southern parts of Okinawa Island.
Filarial survey among dogs was made at the cities, town, and

villages shown on the shaded area of the map.
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Table 2. Number and percentage of house dogs having microfilariae of Dirofilaria

immitis and Dipetalonema reconditum at Naha and Okinawa Cities in 1973

No. of

examined

D. immitis D. reconditum

E— of dogs % a >I-\.IAo. of dogs 9

City Period dogs
Naha Nov. 5 — Dec. 15

Okinawa Nov. 21 — 22

(Koza)

Total

positive positive
1 0.8 4 3.0
1 2.5 1 2.5
2 1.2 5 2.9
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Table 3. Number and percentage of stray dogs having microfilariae of Dirofilaria immitis

and Dipetalonema reconditum on Okinawa Island in 1972—1974

D. reconditum

No. of D. immitis N
Period dogs No. of dogs % No. of dogs %
examined positive 0 positive °
Sept. 5—18, 1972 131 0 0.0 17 13.0
Nov. 14—26, 1973 88 0 0.0 17 19.3
Dec. 4-—26, 1973 53 0 0.0 4 7.5
Jan. 17-29, 1974 68 0 0.0 5 7.3
Feb. 2-20, 1974 172 1 0.6 19 11.0
Total 512 1 0.2 62 12.1
Table 4. Number and percentage of stray dogs having microfilariae of D. immitis
on Okinawa Island, by age and sex, in 1972—1974
Age in Male Female Total
year S
(esti- No. of dogs % No. of dogs % No. ot dogs %
mated) examined positive positive examined positive positive examined positive positive
0 9 0 0.0 12 0 0.0 21 0 0.0
1 33 3 9.1 32 2 6.3 65 5 7.7
2 60 9 15.0 52 5 9.6 112 14 12.5
3 62 11 17.7 51 5 9.8 113 16 14.2
4 44 5 11.4 16 1 6.3 60 6 10.0
5 . 58 10 17.2 22 1 4.5 80 11 13.8
6 15 26.7 5 0 0.0 20 20.0
7 16 4 25.0 3 1 33.3 19 26.3
8+ 19 1 5.3 0 0.0 22 1 4.5
Total 316 47 14.9 196 15 7.7 512 62 12.1
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Table 5. Number of microfilariae per 30mm? blood of D. reconditum positive dogs
on Okinawa Island, by age and sex, in 1972—1974

1 male and 1 female

Total

Age in Male Female Total

year No. of No. of mf. No. of No. of mf. No. of No. of mf.
(esti- dogs ——_ dogs dogs —
mated) positive Mean Range positive Mean Range positive Mean Range
1 50.3 1—145 2 3.5 1— &6 5 31.6 1-145
2 9 17.7 2— 66 5 69.0 5—211 14 36.0 2-—211
3 11 29.1 1-— 88 5 78.6 9-—174 16 4.6 1—174
4 5 42.8 1—140 1 108.0 — 6 53.7 1—140
5 10 41.6  1-—-270 1 12.0 - 11 38.9  1-270
6 4 192.3 15—500 0 — —_ 4 192.3 15—500
7 4 46.5 2-—173 1 3.0 — 5 37.8 2-173
8+ 1 20.0 - 0 - — 1 20.0 -—

Total 47 47.6 1—500 15 57.9 1-211 62 50.0 1-500

Table 6. Number and percentage of stray dogs having adult worms

of D. immitis on Okinawa in 1972—1973
No. of dogs % No. of adult worms
Period — found in
autopsied positive positive the positive dogs
Sept. 5 — 18, 1972 | 131 1 0.8 3 males
‘ 3 males
Nov. 14 — 26, 1973 } &8 3 3.4 1 male
|

219 4 1.8 ’

Table 7. Number and percentage of sentry dogs having microfilariae of D.immitis
in U. S. Army Veterinary Corps, Okinawa during from 1970 to 1972

1970 1971 1 1972
Period R
! Jan.-Jun. | Jul.-Dec. | Jan.-Jun. \ Jul.-Dec. | Jan.-Jun. [ Jul.-Sept.
No. of dogs examined 87 110 98 | 12 | 113 ’ 93
No. of dogs positive* 3 | 5 0 i 2 ‘ 1 0
% positive 3.4 | 4 00 | L8 | 09 | 00

* Positive dogs were soon treated after examined by the styryl pyridinium (Diethylcarbamazine base).
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Table 8. The number of dogs imported to the Ryukyus in each year from 1959 to 1971*

Total No. No. of dogs imported from
Year | of dogs
imported USA Japan Philippines Formosa Thailand Others
1959 56 2 54
1960 62 4 57 1
1961 62 8 46 7 1
1962 56 9 42 5
1963 51 4 44 1 2
1964 76 8 68
1965 43 5 38
1966 71 18 50 3
1967 658 546 108 1 3
1968 858 674 175 5 4
1969 872 706 148 9 3
1970 978 665 214 79 3 13
1971 1,063 679 351 8 19 6
Total 4,909 ! 3,328 1,395 110 23 41

* Based on the statistical data from the Okinawa Branch of Animal Quarantine Service,

Ministry of Agriculture and Forestry, Japan.

Table 9. The number of dogs imported to the Ryukyus from Japan
in each year from 1959 to 1971

Total No. No. of dogs imported from
Year | of dogs —

imported Tokyo Kanagawa Osaka Hyogo Fukuoka Kagoshima Others
1959 54 9 9 6 1 10 19
1960 57 13 1 2 2 28 11
1961 46 15 1 3 1 26
1962 42 10 3 4 24 1
1963 44 8 8 1 17 10
1964 68 17 1 1 4 40 5
1965 38 15 3 1 2 14 3
1966 50 6 1 5 10 18 10
1967 108 55 3 23 23 4
1668 175 92 5 1 39 38
1969 148 74 1 1 31 39 2
1970 214 147 18 5 37
1971 351 306 1 11 10 22 1
Total 1,395 767 4 67 18 130 336 73
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Table 10. The number of dogs exported from the Ryukyus in each year from 1959 to 1971*

| Total No. No. of dogs exported to
Year | of dogs
exported USA Japan Peilippines Formosa Thailand Others
1959 12 8 1 2 1
1960 24 1 15 7 1
1961 21 4 14 3
1962 29 3 20 5 1
1963 19 3 9 3 4
1964 18 13 5
1965 14 2 10 2
1966 | 22 16 4 2
1967 763 726 19 6 8 3
1968 | 1,085 1,023 35 10 7 4
1969 1,160 966 176 6 2
1970 1,444 1,357 59 5 4 12
1971 1,668 1,566 70 11 11 4 6
Total 6,279 5,651 464 61 46 22 35
* Based on the statistical data from the Okinawa Branch of Animal Quarantine Service,
Ministry of Agriculture and Forestry, Japan.
Table 11. The number of dogs exported to Japan from the Ryukyus
in each year from 1959 to 1971
' Total No,‘ No. of dogs exported to
Year | of dogs |
‘ exported ‘ Tokyo Konagawa Osaka Hyogo Fukuoka Kagoshima Others
1959 8 | 3 1 {
1960 | 15 5 2 1 2 3 2
1961 14 5 1 1 1 4 2
1962 20 10 1 1 1 7
1963 9 1 3 3 2
1964 13 6 1 3 3
1965 10 6 1 1 1 1
1966 16 5 1 3 3 3 1
1967 19 17 1 1
1968 35 27 1 2 4 1
1969 176 33 5 131 5 2
1970 59 37 3 7 1 4 6 1
1971 70 53 7 4 2 3 1
Total 464 | 208 22 152 11 20 4 10
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Fig. 2. Comparative sizes of microfilariae of
Dipetalonema reconditum (left) and
Dirofilaria immitis (right)after treet—
ed by the partly medified concent-
ration method showing in Table 1.
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Table 12. Summary of studies on the prevalence of Dirofilaria immitis and
Dipetalonema reconditum in Okinawa reported by several anthors
_ : . -
Locality and Kind of \ I\of Of,,dOgS %6 of dogs Filarial Author
vear of survey dogs | examined with Mf.! with Mf. species
Various islands Kume, 1967 (
A _ _ , pers. corres.)
z:rlllati}': }‘fgélé{yu Strays 30 0 (Pennington et al., 1969)
v 1962 Strays 152 3 2.0 |D. immitis Shimabukuro, 1962
(unpublished report)
Okinawa island,| Sentry 32 2 6.3 |D. immitis 406 Med. Rep., 1954
1954
»  ,1966—7 | Strays 557 { 2 0.4 |D. immitis Pennington et al., h1969.
129 23.1 |D. reconditum
PR Sentry 98 { 6 6.1 |D. immitis ”
1 1.0 |D. reconditum
ros Private 45 1% 2.2 |D. immitis 7
pets
7 ,1968 Sentry 107 ‘ 12 11.2  \D. immitis Intermill et al., 1970

* This pet had been brought to Okinawa by a military civilian from USA.
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Tk 513 FHA628HAS & OMRRBROF U A FEA LT

ok e, AREREHEOMIRICIT, JbiEE, &
MW, mE, AMofHcRE, +ELTW3 D.
immitis DR 5 3T BRIBBD T, &
ek U CRERO A I 235 LT, iR ER <
HAROZHTIZELFER IR T Ix\ D. reconditum
DIEGYE 51T T BREIMNTEDEL WD 2 L b
ST,

Vi D. immitis FEGRHERD TR RE &
LT, i 2 kR R R IhEAR DR L A
R L, BAEVCARIBBRASHICLDOTHA S
LEbRBZ L, ROKEEEBRE B ORI Lok
KR OISR O ERENE L DD, B
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HAREMEN BB, T2, D. reconditum JEYLRIMN
Z\ Dk, IEARERIIEICH - TREOHET
CErh, ORRBERFREBFLEBORIKED:
Liffi~A I hcZ tici i L Ebhs.

ok, SEORAC L, licEEL B &
MR & vt Dipetalonema reconditum 5@ %

[RETFkH  (Canine subcutaneous worm) | &
L, SHISGFLTRERARRRBE L I Eh v
Dirofilaria immitis OJjh¥ZEDI E 4 Canine
heartworm 1T&®T, S#1L TRLERRKR] &k
ST ERL, ROAKRBEERHET 5 B A& TRARIR
i (Canine filaria) | %\ 5% 2 2B L.
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