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AVIAN POXIN FLORIDA WILD TURKEYS: Culex nigripalpus AND
Wyeomyia vanduzeei AS EXPERIMENTAL VECTORST

BRUCE L. AKEY,@ JAI K. NAYAR, @ and DONALD J. FORRESTER &

Abstract: The mosquitoes Culex nigripalpus and Wyeomyia vanduzeei transmitted
wild turkey poxvirus during interrupted feeding in 20 of 20 trials. In addition, C.
nigripalpus transmitted the virus in 7 of 10 trials and 8 of 9 trials 2 and 4 weeks,

respectively, after feeding on infected turkeys.

INTRODUCTION

During the period 1969 through 1980,
32 cases of turkeypox were diagnosed in
wild turkeys (Meleagris gallopavo) in
Florida (Forrester, unpubl.). The majori-
ty of these (27 of 32) were observed in
September through December. The pop-
ulation peaks of the mosquitoes Culex
nigripalpus and Wyeomyia vanduzeei
occur during late summer and early fall
in south Florida.!! Culex nigripalpus, the
most abundant species, has been shown
to be a natural vector of Plasmodium
hermani, the cause of wild turkey
malaria in the Fisheating Creek Wildlife
Management Area of south Florida."
Studies using domestic turkeys as sen-
tinels have shown that peaks of malaria
and pox transmission coincide in this
area (Forrester, unpubl.). This temporal
and spatial coincidence suggested that
C. nigripalpus was a vector of turkey pox
among wild turkeys in south Florida. The
present investigation was undertaken to
determine the efficacy of C. nigripalpus
and W.vanduzeei as vectors of turkey pox
under experimental conditions.

MATERIALS AND METHODS

Colonized C. nigripalpus and W. van-
duzeei reared under controlled
conditions !%!2 were used as experimen-
tal vectors. Broad-Breasted White (BBW)
domestic turkeys were exposed as sen-
tinel birds, developed pox lesions, and
were the source of turkey poxvirus. The
birds were exposed in wild turkey habitat
at Fisheating Creek, Glades County,
Florida during September and October,
1980, where numerous cases of pox in
wild turkeys had been diagnosed
(Forrester, unpubl.). Birds with early,
unencrusted lesions were used as virus
donors. Representative turkeypox
lesions were examined histologically
utilizing standard techniques to confirm
the presence of intracytoplasmic inclu-
sion bodies in the donor birds. Two-week-
old BBW domestic turkeys which had
been reared in isolation facilities were
used as recipients in all experiments.

Each infected donor bird was wrapped
in paper and taped to a board leaving
only the anterior portion of the neck and
the head region (on which lesions were
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present) exposed to the feeding mos-
quitoes. Each bird was inserted into a
mosquito cage containing  200-300
females of C. nigripalpus or W. van-
duzeei. As the mosquitoes fed, a small
brush was used to dislodge individual
mosquitoes before they became complete-
ly engorged. After 10 to 15 min of in-
terrupted feeding, the donor bird was
removed from the cage and replaced by a
noninfected poult similarly restrained.
The partially engorged mosquitoes were
allowed to feed to repletion without
further interruption; this generally took
an additional 10 to 15 min. Ten poults
exposed to C. nigripalpus and 10 exposed
to W. vanduzeei were then moved to
isolation facilities where they were
observed daily for the development of
turkeypox lesions. At the end of 17 days
the birds were killed and representative
lesions were removed and examined
histologically for inclusion bodies.

Four additional groups of 200-300
female C. nigripalpus were allowed to
feed to repletion on the donor birds.
These mosquitoes oviposited after one
week and groups of approximately 40
females were allowed to feed to repletion
on each of 10 uninfected poults 2 weeks
after the initial feeding. Similarly,
groups of 40 females treated as above
were allowed to feed on each of 9 un-
infected poults 4 weeks after the initial
feeding. These 2 groups of poults were
maintained and examined as previously
described.

RESULTS AND DISCUSSION

Both species of mosquitoes were equal-
ly efficient in transmitting the poxvirus
during interrupted feeding. Lesions were

Acknowledgements

produced in 10 of 10 recipient birds in
both cases within 5 to 14 days post-
feeding. In addition, C. nigripalpus
remained infective for 4 weeks. Lesions
were produced in 7 of 10 birds 2 weeks
post-initial feeding (PIF) and 8 of 9 birds
4 weeks PIF. Upon histological examina-
tion lesions from both donor and
recipient turkeys contained inclusions
typical of turkeypox. This indicates that
a mosquito, once infected in the wild,

remains infected for extended
periods.!»*'® No evidence has been
presented that avian poxviruses

replicate in mosquitoes, even though pox-
viruses have been isolated from these
arthropods. 48 It has been suggested that
the poxvirus is mechanically
transmitted by the mosquitoes rather
than biologically.*

Since 1912, 9 species of Diptera have
been reported as vectors of avian pox and
include: Stomoxys calcitrans,®'> Aedes
aegypti, "% A. vexans,” A. stimulans,'
Anopheles maculipennis,® Culex
pipiens, 118 C. quinquefasciatus,'' C.
tarsalis* and Culiseta annulata.? Our
study adds 2 more species to this list.
Mosquitoes have been shown to be
capable of infecting a number of different
birds after a single feeding on a bird
infected with pox; intermediate feeding
on non-avian species did not reduce
infectivity.”

These results suggest that C.
nigripalpus is a natural vector for wild
turkey poxvirus as well as wild turkey
malaria in south Florida. Wycomyia van-
duzeei, although present in much lower
numbers!! and unable to transmit wild
turkey malaria,!* may augment the
transmission of turkeypox in this area.

The technical assistance of C.M. Tuczynski and J.W. Knight is gratefully

acknowledged.

LITERATURE CITED

1. BLANC, G. and J. CAMINOPETROS. 1930. La transmission des varioles
aviaires par les moustiques. Acad. Sci. (Paris) Compt. Rend. 190: 954-956.

Downloaded From: https://bioone.org/journals/Journal-of-Wildlife-Diseases on 24 Apr 2024
Terms of Use: https://bioone.org/terms-of-use



Journal of Wildlife Diseases Vol. 17, No. 4, October, 1981 599

2.

10.

11.

12.

13.

14.

15.

16.

BOS, A. 1932. Overbrengingsproeven van hoenderpokken door Anopheles
maculipennis Mg., Theobaldia annulata Schr. en Stomoxys calcitrans.
Tijdschr. Diergeneesk. 59: 191-194.

BRODY, A.L. 1936. The transmission of fowl pox. Cornell Univ. Agr. Exp. Sta.
Memoir 195.

DAMASSA, A.J. 1966. The role of Culex tarsalis in the transmission of fowl-pox
virus. Avian Dis. 10: 57-66.

FORRESTER, D.J.,J. K. NAYAR and G.W.FOSTER. 1980. Culex nigripalpus: A
natural vector of wild turkey malaria (Plasmodium hermani) in Florida. J.
Wildl. Dis. 16: 391-394.

KLIGLER, 1.J. and M. ASHNER. 1929. Transmission of fowl-pox by mosquitoes,
further observations. Brit. J. Exp. Path. 10: 347-352.

, R.S. MUCKENFUSS and T.M. RIVERS. 1929. Transmission of fowl-pox
by mosquitoes. J. Exp. Med. 49: 649-660.

LEE, DJ.,F. FENNER and J.J. LAWRENCE. 1958. Mosquitoes and fowl-pox in
the Sydney area. Aust. Vet. J. 34: 230-237.

MATHESON, R,, E.L. BRUNETT and A.L. BRODY. 1931. The transmission of
fowl-pox by mosquitoes: Preliminary report. Poultry Sci. 10: 211-223.

NAYAR, J K. 1968. Biology of Culex nigripalpus Theobald (Diptera: Culicidae).
Part 1. Effects of rearing conditions on growth and diurnal rhythm of
pupation and emergence. J. Med. Ent. 5: 39-46.

. 1981. Bionomics and physiology of Culex nigripalpus in Florida: An

important vector of diseases. Tech. Bull., Univ. Florida (in press).

, P.A. PIERCE and J. S. HAEGER. 1979. Autogeny in Wyeomyia

vanduzeei in Florida. Ent. Exp. Appl. 25: 311-316.

, M.D. YOUNG and D.J. FORRESTER. 1980. Wyeomyia vanduzeei, an
experimental host for wild turkey malaria Plasmodium hermani. J.Parasit.
66: 166-167.

OLIVEIRA CASTRO, G.-M. DE. 1930. Sur la transmission de 1’épithélioma
contagieux par les moustiques. Soc. Biol. (Paris). Compt. Rend. 105: 316-318.

SCHUBERG, A. and P. KUHN. 1912. Die Uebertragung von Huhnerpocken
durch Stomoxys calcitrans. In: Ueber die Uebertragung von Krankheiten
durch einheimische stechende Insecten. Arb. Gesundh.-Amt. (Berl.) 40: 215-
217.

STUPPY, C. 1932. Uebertragung von Gefliigelpocken durch Miicken. Deutsch.
Tierarztl. Wochenschr. 40: 260-264.

Received for publication 25 February 1981

Downloaded From: https://bioone.org/journals/Journal-of-Wildlife-Diseases on 24 Apr 2024

Terms of Use: https://bioone.org/terms-of-use





