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Abstract

To dete-mine the vector mosjuitoes of Dirofilaria immitis in Nagasaki City, field

observations were carriel out at three districts of the City, No. 1 was situated in urban

environment, No. 2 suburban and No. 3 rural. The natural infection with developing and

) vL_JZ':ﬁo

* OPED— E;tll”%u%*ﬁfﬁﬂfw cH A CRIDATEA
B RS EYIIERER BT



132 ARk B Ut B OE W

mature filarial larvae in mosquitoes which were collected by dog-baited-traps, human-
baited-traps and light traps, were observed in 1968 and 1969. In the No. 1 district(urban),
where microfilarial prevalence of house dogs was 35.7%; 9 mosquito species were trapped.
Of these, Culex pipiens pallens was the most predominant, and Aedes albopictus was
also numerous.  Natural infections were found in 38 females (1.82;) of C. p. pallens and
5(3.2%) of Ae. albopictus. In the No. 2 district (suburban) with microfilarial prevalence of
43.99,, 12 species of mosquitoes were trapped. Of these, C. p. pallens, Anopheles sinensis,
Armigeres subalbatus and Ae. albopictus were considerably numerous. Natural infections
were found in 4(0.5%,) of C. p. pallens and 2(0.3%) of Culex tritaeniorhynchus summorosus.
In the No. 3 district (rural) with microfilarial prevalence of:38.995, 14 species were trapped.
Among them, C. . summorosus, Ar. subalbatus, Ae. albopictus and An. sinensis were rather
nUMmMerous. Natural infections were in 16(5.5%) of Ae. albopictus, 3(0.5%) of C.¢.
summorosus, 2(2.4%) of C. p. pallens and 2(1.4%) of Aedes vexans nipponii. In view of
the results of the present study, C. p. pallens would be the most impertant vector of
the canine heartworm in Nagasaki City. Ae. albopictus may be the secondary important
vector in the City. C. {. summorosus and Ae. vexans nipponii may also have some bearing
on the transmission of the disease. Aedes togoi, which is highly susceptible to the
parasite, seems to have no relation to the actual transmission of the disease, at least in

Nagasaki City, because this mosquitoe is very scarce in the City.
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Fig. 1. A map of Nagasaki City showing locations for mosquito collections, together

with the microfilarial prevalence of house dogs with Dirofilaria immitis in each of 42

districts of the City (after Suenaga et al., 1971).

Mosquitoes were collected at 3 loca-

tions ; No. 1 was situated in urban environment, No. 2 suburban and No. 3 rural.
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Table 1. Species and numbers of female

district (urban) of Nagasaki Ci
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mosquitces collected by two methcds at No.1
ty from May to October in 1968-1969.

Method (No. of collections)

Dog-baited-trap (79) Light trap (324)

No. & % of mosgs.

Species

C. vorax

T el c No. % No. %
Anopheles sinensis 5 0.4 | 232 4.3
Culex pipiens pallens 1,098 80.8 4 977 92.5
C. tritaemiorhynchus summorosus 20 1.5 ; 71 1.3
C. pseudovishnui : 1 0.1 i 0.1
C. bitaeniorhynchus 1 0.1 ‘ 0.1

1 0.1 ‘ 0.1

Ae. albopictus 156 1L.5 16 0.3
Ae. vexans nipponii 6 0.4 27 0.5
Armigeres subalbatus 71 5.2 43 0.8
Total 1,359 100.0 | 5,379 100.0
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Table 2. Natural infecticn with developing and mature larvae of Dirgfilaria immitis in female
mosquitoes collected by a dog-baited-trap and a light trap at No. 1 district (urban)
of Nagasaki City in 1968-1969. )

No. of mosquitoes |

Mosquito species S infeégi o O &
dissected - — — . linfection
~Ic Ierld Id Ila IIb IIb  Total
Anopheles sinensis ; 37 (
Culex pipiens pallens L2014 18 2 4 3 11 | 38 1.8
C. tritaeniorhynchus summorosus 41 | o
C. pseudovishnui ‘ 1 f v |
C. bitaeniorhynchus 1 !
C. vorax 2 " i
Ae. albopictus 157 : 2 1 1 1 i 5 3.2
Ae. vexans nipponii 20 ‘
Avrmigeres subalbatus 73 : ‘
[ JESE - o U S — —_—
Total 2,406 1 20 1 3 4 3 12 43 | 1.8
INHOEENO R, R+ 7 v 7 THES LD BRI 774 27 1IUEE, & P2V v <h LEKD
DOREGrES, 74 b7y TEEROH T ~ 8 Hicg BEN2BEETH /. ZOREEN S, THHBKICEY
BENLSDEHBRLTAT « 7 ) THHICEBER BR7 47 ) TOFLEEHBETHA AT, £ A
BROBFMER~NI. T ORREIE 2 RICRTUDH T Uy h bEIRINEREERLTHEbDLEEbNS.
IRE2406MERD IR D, LRl licH Lic 7 4 2. RBETOTEHMEBE EOPRYSERTRE
Y THREEE L TORORT A4 T 5 O2074RE ENBWOBHEEKX T + 5V 7 ERBE
sk (1.8%) & bRy Y= hI5MEEG S5 [ # 3 RIEBT O & B & o hifitiase i
#h(3.2%) D2HEOATH -7, ZOh, BRLHR KICHY 2 WOBEREER L bDTHSE. LT
Table 3. Species and numbers of female mosquitces collected by three methcds at No. 2

district (suburban) of Nagasaki City from June to October in 1968-1969.

Method (No. of collections) , Dog-baited-trap (23) !Human-baitedAtrap(z\%)j Light trap (32)

Spocies o &OI MOsT o, % No. % No %
Anopheles sinensis ‘ 32 3.3 | 36 3.6 | 745 26.1
An. sineroides 4 0.4 i 0 - | 2 0.1
Culex pipiens pallens 164 17.1 i 182 9.7 1,253 43.8
C. tritaeniorhynchus SUININOTOSUS | 37 9.1 J 100 5.4 r 492 17.2
C. pseudovishnui ‘ 4 0.4 8 0.4 } 26 0.9
C. bitaeniorhynchus 1 0.1 1 0.1 | 14 0.5
C. mimeticus | 1 0.1 0 - | 0 -
C. vorax ;» 2 0.2 0 - 0 -
Aedes albopictus ‘ 161 16.8 428 22.9 ‘ 9 0.3
Ae. vexans nipponii | 44 4.6 33 1.8 269 9.4
Ae. japonicus :' 1 1 0 - 0 -
Avmigeres subalbatus L4589 47.8 1,048 56.1 49 1.7
Total 960 100.0 1,868 100.0 | 2,859 100.0°
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Natural infection with developing and mature larvae of Dirofilaria immitis in

female mosquitoes collected by three methods, a dog-baited-trap, a human-baited-trap
and a light trap, at No. 2 district (suburban) of Nagasaki City in 1968-1969.

No. of mosquitoes

_ —~ %
Mosquito species infected
dissected ‘ infection
Ic Ilib | Total

Anopheles sinensis 401 [
An. sineroides 6 }
Culex pipiens pallens 783 4 4 0.5
C. tritaeniovhynchus summorosus 609 2 2 0.3
C. pseudovishnui 35
C. bitaeniorhynchus 9
C. mimeticus
C. vorax 12
Ae. albopictus 342
Ae. vexans nipponii 135
Ae. japonicus 1
Armigeres subalbatus 1,147 :

Total 3,481 4 2 i 6 0.2
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district (rural) of Nagasaki City from June to October in 1968-1969.
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Species and numbers of female mosquitoes collected by three metheds at No. 3

(41) |

Method (No. of collections) 1 Dog-baited-trap (30) Human-baited-trap (30)? Light trap

e S R N R I N
Anopheles sinensis 9 1.6 | 8 0.7 334 20.7
Culex pipiens pallens \ 12 2.1 20 1.8 154 9.6
C. tritaeniorhynchus summorosus | 67 11.6 38 7.8 723 44.9
C. pseudovishnui ‘ 12 2.1 43 4.2 82 5.1
C. bitaeniorhynchus 2 3 5 0.4 37 2.3
C. hayashii 0 - 0 - 2 0.1
C. mimeticus 0 - 0 - 1 0.1
C. vorax 1 0.2 0 - 7 0.4
Aedes albopictus 133 23.0 397 35.0 7 0.4
Ae. nipponicus 0 - 1 0.1 6] -
Ae. vexans nipponii | 61 10.6 29 2.6 79 4.9
Armigeres subalbatus L2y 47.9 334 47.1 184 11.4
Uranotaenia bimaculata 1 2 0.3 3 .3 0 -
Tripteroides bambusa | 2 0.3 1 .1 0 -

Total 578 100.0 i 1,134 100.0 1,610 100.0

Table §.

Natural infection with developing and mature larvae of Dirofilaria immitis in female

mosquitoes collected by three methods, a dog-baited-trap, a human-baited-trap and
a light trap, at No. 3 district (rural) of Nagasaki City in 1968-1969.

No. of mosquitoes
Mosquito species infected j ) G
dissected , — Total infection
¢ Ic Ic-+Id Ic+Ila Id+Ila Ia IIIb |
Anopheles sinensis 149
Culex pipines pallens 84 1 1 2 2.4
C. tritaeniorhynchus summorosus 654 1 1 1 3 0.5
C. pseudovishnui 51
C. bitaeniorhynchus 31
C. vorax 1
Ae. albopictus 292 13 1 1 1 16 5.5
Ae. vexans nipponii 142 1 1 2 1.4
Armigeres subalbatus 528 §
Uranotaenia bimaculata 2
Tripteroides bambusa 3 i
Total 1,037 6 1 1 1 2 2

1.2



138 Kok g, B F

Table 1. Natural infection with developing and mature larvae of Dirofilaria immitis in female

mosquitoes collected by three methods in Nagasaki City in 1968-1969.

Dog-baited-trap Human-baited-trap ’\ Light trap
Mosquito species No. of mosquitoes| WltOES‘ No. of mosquitoes|
_dissected infected| “° | dissected infected %  [dissected infected| /2
| i |
Anopheles sinensis 5 60 0 : ! 36 0 ‘ 491 0
An. sinervoides i 4 0 ; 0 - 2 0
Culex pipiens pallens C 1,220 15 1.2 18 1 0.8 1,603 28 1.7
C. tritaeniorhynchus 208 (g) ! (?é) 55 (8) 1,041 (lg) ((1)2)
SUmmMorosus | 2) | @.0) (©)]
C. pseudovishnui . 21 | 11 0 55 0
C. bitasnioriynchs ; 4 0 3 | 0 36 0
C. mimaticus i VR 0 - 0 -
C. vorax | 4 0 L : 0 - 11 0
Aedes’ albopictus M5 13 20 338 8 2.4 8 0
) o : (0 \(0-2)\ (0)
Ae. vexans iipponii 143 2 1.4 13 0 141 0
o : (1 (0.7)

Ae. japonicus 1 0 ‘, 0 - 0
Armigeres subalbatus ‘ 349 0 ‘ 821 0 78 -
Uranotaenia bimaculaic i 2 0 ‘ 0 - 0 -
Tripteroides banzbusa : 2 0 1 -

Total EX I L39% (0 0-6 3 466 (fé) ©: g):

Remarks : Figures for mature larvae are shown in parentheses.
I, EHEEREBENZEERBLOTHE PR DT O HREYE TN 5 OIS AT
DiZ->& D LB 20BN, ZHEOFTE »HBH, BREFEEEOL, Hice bV hDRHK
REFIFEE LI L7 v T CHESNLODIKRDE EY % B DIT zixi@%f&% WoT, 4HRID
{OWHEICH Iz > THRREDS S e, AEF5IE K74 507 HBBRPE TS HEWCEIRE +7 v
ELT Ty P TORESRHIREBENST 74 =D TETA LTy T OMGEENRTA EBEEL
THRICD R o7 & b & - THRIRGEBE D V.
BN TOU -7, 54 P79 TRT A4 TH, 5. RIGHRICHITDARIKE O EE
AHERTHALH, YF =X TH, viorTH 38 Fid SR~z 3 D DMK D FFED O HARIE
FESHHEEOWRESERESNZOTINLD RREE A, BRI TOI 4 oG ik20TE
Table §. Summary of natural infection with developing and mature larvae of Dirofilaria

fmmitis in female mosquitoes collected in Nagasaki City in 1963-1969.

Natural infection rate N No. of filarial larvae in mosquitoes

\
Mosquito species | No. of mosquitces 1 % ‘! No. of No. of larvae per mosquito
| |
- - i ti ‘ mosquitoes
‘ dissected } infected - infec 1‘:>n ;‘ examined Mean ‘ Range
Culex pipiens pallens = 2,941 ‘ 4(12) | 1.200.4) | 44 4.7(2.3) | 1 - 17(1-7)
C. tritaeniorhynchus ‘ i B
o< 1,304 | 502)  0.4(0.2) 5 3.6{2.0) | 1 -11(1-3)
Aedes albopictus 791 | 21(1) | 2.7(0.1) 21 1 12.6(1.0) | 1 - 44( 1)
Ae. vexans nipponii 297 | 2( 1) 0.7(0.3) 2 ‘ 3.0(3.0) 3(3)

Remarks : Figures for mature larvae are shown in parentheses.
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Table 8. Experimental and natural infection rates with developing and mature larvae of

Dirofilaria immitis in eight common mosquitoes in Nagasaki City.

—
) . l Experimental No. of female mosquitoes Natural
Mosquito species infection infection
| rate (%)¥ collected dissected infected rate (%)
—TA_;;H.S togoi ‘ 75.7 0 5 - | N
Ae. albapictus 29.0 1,307 791 21 2.7
Ae. vexans nipponii ‘ 18.1 548 297 2 0.7
Culex pipiens pallens 21.5 7,860 2,941 44 1.2
C. p. molestus i 43.9 0 l - - =
C. tritaeniorhynchus | 22.5 1,648 1,304 5 0.4
summorosus |
Anopheles sinensis i 51.9 1,439 587 0 | 0.0
Armigeres subalbatus | 0.0 2,665 1,748 | 0 ‘ 0.0

* From Suenaga (1972 a, b, 1973)

Lt b OT, ENT IR OEYEE, fifliciinsk udh RBUTWHRIC 2 - TEH L, 0~3. 0% & TS
HLTi 747 ) T HREMN RERT S, 2O L.
EhShms L DiC, B, FcBish RIREED 99 R CGRak 1972 a, b, 1973) @ 8 FEDLL
_FEVORTHA AT, AENERTATRRS KDV T OERBR SR & IR~ BETNICEIT 3
ARG TH S & Bhh b, BEpEkl oA HRBRREERBE LD THS. COEILLDD
VA, RREEEA 2,7 BERBENE PAV YA XA, EREEEMES SO Py T Y YT ARA
BT HA ZHCROTHERERTHAS. 3H 4 MOPWHETRELBESRTELT, ThEFRMIC
Tﬁ%lﬁ&#74u#fﬁﬁtﬂ%ﬁ%%f%hﬁ, EERREHES LENE N E PR YA THAT
BHNEERELAECRES LS ERCBEFETEH0 HEFHESN, BRKEEENC L 3EDTH
&Fﬂhn% zoh, *vfo¥7HEREOI A LEDHBTLTHS.
YATRAZ 47 ) TOEBEMWEALINTOS Keegan & (1967) FEAIMTAN AL € OB T
(Bemrick fl, 1966). HREELRDHRALTVAT FHELL o ¥ 7as 7Hh14 T (Culex fatigans
50 TR OEEICE > TEL L BIL SN, ELTWB) ITk7 4 7 ) TG ERIT X5 8RS
ke LTIHE FRY Y= HOBEEROTHEKHND ZRBTWS., ot ry oo ¥ 7 H3EMATHETED
15, THAZHTIEFEY 478, aF&xT7H4 20 WADK - 7D RGO & 5 1 CopE RS
TU3E, +¥ A oY FHTRI0ETH-, BT 5 ECATRARRDDE S EE LTHBEICIEA 34,
AT v ) DEEICEIGHhBEN12, ¢ & BT D REINTNTIRERSO B2 R EL TRV AN
Flc HoghhA40EL Ed A LT Sy i KHERBOERCRBEASERLTORO T LS
HENTORT &S, LbL, CORMEIZKT « [|DHFEICE > THS T -7z, chigxtLTT S
70 T A o b S Bk g TEHRET S A ZAREASOEHICERLTHEEEPNED
5T LR ERICE - THREShTEYD Rk, <, Bl cnsoffiicsnTs Rikdio
W”b) i 3 Fo &I bIE TS LodhiliE B LI > TNA T ENELLND.

HUsH 30T, coROHMOMTRELIX S ik

E:d & &
Ktk o pZ o —>TH 5 RIFTTHN TR i ERI A . T T 9 Flo AR =
RUEAZFEIBE LA » TRUEFA L 79T T ., ZORTHS THHRERMICEL, e PRI =
WEFUL, FREO—BEARLTRT 47 TH AbE0E R Enk. BRETO7 47 ) TR
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RUBYS BRARIE 7T 74 = #38 Bk (1.8 %) &
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Fo. 3 HUKAN U TR RERT L CORORT A
A THI2MWEK, 2H2THATH 2K, b ADY
= ARG Fv 4 avTHENEN 1 FAEKOAFT6MEEK

ft B

TH-7e.

VLo AR & B O LB 8 I DT DRG
EROWELEZEZIAEDE, ERRERIZzLIEZE
BRIV, FEBEEELERS L { THRBRLE
b —BEVT HA4 THPEBE TN TRES BEERR
RADEMBTHZ LELONS. FEMEERID
DIz, BRBRERBESHOE PRV =AET
HA LHRRNCTEERERBTHAS. am42TH
A THEXFVAOYTHEINONEFRT 2HIKD 3
WIRERLIFEICRED E SRR DOERICBEFRS
3THAD. EBRRBERBELH O Py ¥ 7 Hik
O FDEOMEHIFICE TREL TR M, D1
L HEIBHTNTRIRIRBOERICITE & A SBFR
LTS,
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