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Abstract : In order to clarify the actual
situation of insects of medical impor-
tance carried into Japan by aircrafts,
the survey was conducted by checking
the inside of the international airecrafis
just after arriving at Tokyo International
Airport, during the pericd from July
1972 to August 1973,

Of 42 aircrafts surveyed, 10 species
of the pest ingects, excluding several
unidentified species, were captured in
24 aircrafts. Musca domestice Linne
and Culex fatrgansWiedemann were col-

lected most abundantly, 59 and 24, res-
pectively. Of 10 species identified, 5
species were exotic ones and the other
3 were either the exceptional or rare
ones around Tokyo. Itis worth to note
that an engorged female of Aedes aegypiz
{Linrfey, an important vector of yellow
fever, and Anopheles subprctus Grassi,
a malaria vector, were caught.

In order to know the possible place
where the pesis embarked on the air-
crafts, the experiments and a discus-
sion were made.

With vast increase and speedy
movement in international travel and ex-
change of goods in trade, the chance of
invasion of diseases and their vectors
from one country to another is presum-
ed to remarkably be increasing., There
have been a number of reports regard-
ing the insects carried by aircrafts
(Whitfieidh, Laird®)y. In Japan, several
records have been made about rodenis
and their parasitic fleas principally by
the quarantine officials (Theda et al®)¥),
Ohtomo®)y, Nevertheless, there was no
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report about the other insects, except-
ing a single paper of the cockroaches
taken from overseas vessels (Hitomi8)),
Even the guarantine has made no inves-
tigation on the situation of pest insects
carried by international air transport.
Therefore, through a period from July
1972 to August 1973, we conducted sur-
veys {0 examine inside of the interna-
tional aircrafts just after arriving at
Tokyo International Airport.

Method and procedure
1. Selection of aircrafts surveyed
On the selection of alrcrafts sur-
veyed, special attention was paid to the

aireraftes coming from and through
Southeast Asia, South America and

- Africa, where the insect-borne diseases
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are endemic, Though the intention was
to include both passenger and cargo
aircrafts equally, it resulted in that the
majority of the surveyed aircrafts were
the passenger ones due to the arrival
schedules.

2. Alrcrafts surveyed

The aivcrafts investigated belonged
to 18 airlines such as Air France, Aero-
flot Soviet Air Uines, Air Siam, Alitalia
Airlines, BOAC British Airways, Egyp-
tair, ¥lying Tiger, Japan Airlines, Ko-
rean Air Lines, KLM Royal Dutch Air-
lines, Loufthansa German Airlines, Pan
American World Airways, Philippines
Air Lines, Sabena Belgian World Air-
lines, Swissair, Thai Airways Interna-
tional, Varig-Rlazilian Afrlines and Air
Vietnam., Forty two airerafts, including
7 cargoes were checked during the pe-

riod from July 1972 to August 1973.
3. SBearch and capture of insects

Effort was made fo enter the air-
crafts as soon as possible after they
arrived, and actually we entered the
aircrafts as the passengers and the
crews disembarked. Flying, crawling
or resting insects were hunted using
flash lights, nets, forceps and the other
tools, all the places such as passenger
cabins, baggage and carge compart-
ments, cockpits, toilets, gallies and the
others.

Results

The species and number of insects
captured during the survey are shown in
Table L, Of 42 aircrafts surveyed, 10
species of the pest insects, excepting
several unidentified species, were cap-
tured in 24 aircrafts. House flies,
Musca domestica. Linné, followed in ab-
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undance by the common mosquitoes,
Culex fatrgans Wiedemann, were collected

Table 1. Insect pests of medical importance
captured in the international aircrafts
at Tokye International Airport,

1972 1973
species male|female] jarva casgﬁle .tota]
**Musce domeséica 27 3z 59
*Culex fatigans 9 15 24
“Culex gelidus [\ 2 2
*Culex peendovishnui 0 H 1
*Culex sitiens group| O 1 i
*Culex spp. - - 3
*dedes nepypii G 1 1
Y*Mensonia uniformis 0 i I
*dnopheles subpictus] 0 1 1
*Supelic longipaipa 1 3} t 1 3
Blattelta germenicad O (3} H 1
*Biatia spp. 1] - 3 3
*Uhknown flies - - 2
total 102

*  Species not occuring in Japan

** Species not occuring in Tokyo area
{} Number of dead collected

most abundantly, 59 and 24, respectively.

Of 10 species identified, 5 were the
exotic ones and 3 do not occur or very
rare in Tokyo and its vieinities, though
they occur in the other areas of Japan.
As the remaining unidentified specles
seem also to be exotic, all captured
pests, excluding house flies and German
cockroaches, are presumably aliens in
Tokyo. It is worth to mention that an
engorged female of Aedes aegypte Linte,
an important vector of yellow fever, and
Anopheles subpretus Grassi, a malaria
vector, were caught.

Table 2 shows the results of the
capture of insects according to the dif-
ferent original or final transit ports of
the flights. Five hundred and twelve re-
gular pagsenger flights arrived at Tokyo
International Airport weekly, on July
1973, Half of them belonged to the
flights from Manila, Hongkong, Taipei
and Bangkok (50.9%), a quarter from
Seoul and Moscow (2L.0%). Of 41 air-
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Table 2. Original or final transit ports of
the passenger aircrafts surveyed at

Tokye International Airport,

19721973

1 of arri=|4 of surv-1{ 4 of flig~

ports val per aeged fli~ usn?s e;%s

week ¥ % ghts were found

1. MNL HKG TPE 261 3

BRE 2 13
2 MOW SEL o8 4 ®
3. ANC FAI SEA 64 3 0
4 HNL 58 o -
5. Latin America® Lo 3 2
6. Africa* 8 8 8
7. §YD 3 0 -
" etal 512 41 24

* indicates the original ports, the others show

the final transit ports te Japan
*% on July, 1973

crafts surveyed (excluding one in the
hanger), 24 (58.4%) lodged the pests.
The considerable number of mosquitoes
were found in the flights flown through
either Cairo, Bombay, Bangkok, Hong-
kong or Manila, On the other hand, nu-
~ merous flying house flies were captured
in the cabins of the aircrafts from Seoul
and Khabarovsk.

1. House flies

- The house flies were the most abun-
dant pests found in the passenger cabins.
In an instance, when the investigators
entered the cargo aireraft, which just
flown in from Khabarovsk, 20-30 house
flies were found flying in the cargo
compartment, which was empty, but
gscattered with vegetable wastes on the
floor.

As it is morphologically impossible
to distinguish them whether the flies
captured are domestic or foreign.
Therefore, the susceptibility tests of
thogse flies against some insecticides
were conducted. After colonizafion of
the females collected in the aircrafts,
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the knockdown-time tests on the insec~
ticide residues were conducted. TFlies
originated from two aircrafts, Anionov
{No. Iyfrom Khabarovsk and B 747 (No. 2\
from Hongkong through New York, Lon-
don and Delhi, were tested. The sus-
ceptibility of F',, I, and F, colonies to
DOT and Diazinon residues, 50 mémt of
0.5% aceton solution on filter paper
each, were evaluated with KT-50values.
The "Denken' strain, which is suscepti-
ble to organo-phosphorus compounds
and highly resistant to organo-chlorine
compounds, was exposed to the same
residues,as the control for comparison.

As shown in Table 3, the insects
brought from Antonov (No. 1) showed qui-
cker knockdown time on Diazinon resi-
dues and lower resistant level to DDT
than those from B 747 (No.2) and of the
"Denken'’ strain. We concluded from the
data that the flies from Antonov (No. 1)

Table 3. Susceptibility tests of the house
flies, captured in the international

airerafts, to insecticides

Aircrafts .KT-SO »:alt{es Resistance
(min.) to diazinon to DDT
F: Fq Fa
Antonov (1) 13 12 16 fow
PAA (2] 25 17 - high
Denken strain .
{Japanese) 251 - - high

is most likely to be the intruder from
U.8.8 R.. However, we could not dis—
tinguished those from B747 (No.2) from
the Japanese strain, since both the colo~
nies showed a similar tendency of sus-
ceptibility to the insecticides. Never-
theless, considering scareity of house
flies in the apron of Tokyo International
Airport and the capturing time just after
the landing,it is also reasonable to con-
sider those flies are the intruders.
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2. Mosquitoes
Seven mosguito species, excepting
unidentified species,were captured dur-
ing the survey. Of them, C. fatigans
was most common both in the cabins
and the cargo compartments and it was
distinguished clearly from Culex piptens
patiens Coquillett, which is common in
Japan, by the morphological character
of the maie genitalia. It is noteworthy
that e, aegypi, An. subpictus and some
other species, which do not oceccur in
Japan, were found out. They were cap-
tured when flying and resting on the
wall, and some of them were fully en-
gorged. It must be emphasized that the
majority of the aircrafts carried such
important pest species were the flights
from Bangkok, Hongkong or Manila,

it seems rather difficult to decide
the place where the mosquitoes entered
the airecrafts. In order to reason that
place to some degree, the actual time of
the flights in which important vectors
were collected are shown in Table 4.
No.3 flight, in which 4 fefigans and 1
aegypti were collected, landed in Manila
and Cairo in the morning,and in Bombay
and Bangkok at night. Tt seems very
likely that Ae, aegypite entered the sta-
tionary airecraft in Manila, because of
their diuvrnal flying activity. Whereas,
in No.4 and No. 5 flights, it is surmised
that  Culex, Anopheles. and Mansonza
mosquitoes invaded into the aircrafts in
Bangkok or Bombay, due to their noc-
turnal activity. As another reason, Ae,
aegypit, Culex gelidus Theobald, An.
subpretus and Mansonta untformis(Theo-
baldy are known to be the commonest
species at the environs of those air-
ports, respectively.

#
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Table 4. The time schedule of the flights

carried the imporiant pests

A4 Flights Scheduled time {local time)
CAI BOM BKK HKG MNE. TKO
43 arr, 18135 0215 07150 13:35(14:35) "
dep, 11345 20:50 0300 03:45
A4 arr, 19135 02115 0900 135013400

09245
12140
13:30

11345 20750 03100
14158

09100

dep,
arr,
dep.

18110018 1457

*Actual argivl time due to delay

3. Cockroaches
Two species, Supella Llongipalpa
(Fabricius) and Blattella germanica

(Linnej, were collected, but the indivi-
dual number collected was small, [t
was difficult, however, to catch alive
cockroaches, due to their hiding habit
in lighted condition. According to the
witness of the land service personnels,
the cockroach infestation is suspected
to be heavier.

Discusgsion

The insects of medical importance
introduced to Japan from abroad on
ships and aircrafts are controlled by
guarantines, under the International
Health Regulation and National Quaran-
tine Law. At Tokyo International Air-
port, according to the general declara-
tions, which are submitted to the quar-
antine by captains of zircrafts, most of
them have been treated with insecticides
about 30 minutes prior to departure or
before landing. Nevertheless, unexpec-
tedly abundant insect .pests were found
in the aircrafts just after their landing
on Tokyo International Airport. The in-
sects captured by the investigations in
the airerafts, do not always meanin-
sects which invade the country. But, on
the other hand, it seems likely that
many overlooked ingects remained
there, escaping the examinations.
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Recently, Ohtomo et af)reported a
case of malaria occured near Tokyo In-
ternational Airport. They presumed
probably to be such an introduced case,
as the parasite relapse after a long time
incubation period, or as anew infection
by imported infective mosquito vector.
From this connection, it is very impor-
tant fact that several vector mosquitoes
as An. subptctus and Ae. aeqypii were
captured during the present survey.
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