UC Agriculture & Natural Resources
Proceedings of the Vertebrate Pest Conference

Title
Ectoparasite control in public health

Permalink
https://escholarship.org/uc/item/7c81f1p8

Journal
Proceedings of the Vertebrate Pest Conference, 1(1)

ISSN
0507-6773

Author
Barnes, Allan M.

Publication Date
1962

eScholarship.org Powered by the California Diqgital Library

University of California


https://escholarship.org/uc/item/7c81f1p8
https://escholarship.org
http://www.cdlib.org/




The need for adequate ectoparasite control methods is manifest.
Ectoparasite control ranks with control of vertebrates and with
immunology and c¢linlcal treatment as a potent tool in protecting man
from zoonoses. In many cases, the ectoparasite is the most suaceptible
link in the chain of man transmission of diseases from sources in
nature to man, In others, control of ectoparasites is capable of
immediately alleviating potentially dangerous situations until more
lasting control measures can be carried out., It should be borne in
nind that human discomfort from ectoparasites and vector-borne disease
stems from a eomplex ecological situation and can be solved ultimately
only by envirommental management practices in which ecological factors
are separated, analyzed, related, and adjusted in favor of man, The
decision of how to control or whether to control ectoparasites should
be based on a knowledge of these factors,

In the following, it is possible only to touch on immediate
golutions to some ectoparasite problems encountered in the United States,
Papers on control of lice (Barnes and Keh, 1959) and on control of the
domestic fleas, Ctenocephalides felis and canis, and Pulex irritans

(Keh and Barnes, 1961) are available on request from CALTFORNIA VECTGR
VIEWS, California Department of Public Health, Berkeley lj, Califormia.
FLEAS AND FLEA CONTROL

Fieas as adults are obligate bloodsucking parasites., As larvae,
they are general feeders on debris and other materlials in and about the
enviromment of the host, The larvae of rodent fleas are closely adapted
to the nest or burrow conditions of the host; larvae of the dog and cat
fleas (Ctenocephalides canis and C. felis) and of the so-called human

flea are more broadly distributed about the host habitation. While
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occupy a residence at the time of infestation, infestations can
invariably be traced to pets. Often, a family without dog or cat may
move into a dwelling and find it infested, or a family with a pet
returns from vacation and finds the home infested with fleas. In these
cases, adult fleas have matured and may have been able to survive as
long as several months without food,

Successful control depends on first identifying the species
involved, locating the focus of infestation, then applying appropriate
control measures., The cat or dog flea is usually found in greatect
mmbers about the immediate living quarters of the pet, but may frequently
be more widespread. The human flea is associated directly with man.
Operators searching for sources of fleas should examine pets and their

living area for Ctenocephalides and primarily the bedroom for the

human flea. One clue as to which species may be involved is the
location of bites: bites about the ankles often mearn the dog or cat
flea; about the walst, the human flea.

Flea infestations in homes may be controlled with several insecti-
cides, including lindane, methoxychlor, and DDT. A 0.5 to 1.0 percent
spray of lindane in petroleum distillate is extremely effective, as is
2.5 t0 5 percerit- methexychlor, Cats should not be treated with lindane.
Where cab or dog fleas are involved, the sleeping area of the cat or
dog should be examined for larvae and eggs. If found, they should be
vacuumed if possible and the area treated with insecticide. Treatments
for the control of the human flea should include bedclothing, matiresses,
and padded furniture if infested.

In treating outdoor areas for cat fleas, a water emulsifiable
spray of 2 percent malathion, 1 percent lindane, or 1 percent Diazinon

sprayed at the rate of 1 gallon per 1000 feet is effective.
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(Citellus pygmaeus) through poisoning programs (Fenmyuk, 1960). However,
Rugsian workers found early in the program that: (1) fleas congregated
at the mouths of burrows after rodent control, (2) these fleas were able
to survive over one year, and (3) that rodent control alone temporarily
increased rather than decreased human exposure to potential plague.

They concluded that rodent control programs in plague areas should be
combined with ectoparasite control (Gonchar, 1956; Fenyuk, 1960) if
plague is to be reduced as an immediate hazard to humans. This view

is widely supported by plague control authorities gquoted in Pollitzer,
1961.

The control of wild-rodent plague, in the ultimate sense, calls
for management of host populations, holding them below a level at which
plague is not a possibility, but this level is not known., It is
doubtful that eradication programs as extensive as that carried out in
the Soviet Union are economically feasible elsewhere, or even possible
in a practical sense, since in most plague enzootic areas an array of
rodent species distributed over tremendous areas 1is involved, some of
them far more resistant to control measures than others. In such
gituations, plague control becomes a matter of special, localized, and
intensive measures in situations where human hazard is involved (Kartman,
1956). Available ectoparasite control methods or combined ectoparasite-
rodent control offer the most rapid, effective and economical means of
achieving this end.

Recammendations for the control of wild rodent fleas invelve the
use of two techniques: burrow dusting for colonial burrowing rodents
and the DDT bait-box technique as developed by Kartman (1958) and
Barnes and Kartman (1960). Each of these methods is most suitable under
particular circumstances, Both of them are selective and offer little
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hazard to human or wildlife populations. Area treatment is not
recommended except under circumstances where very large areas must be
treated, In these cases, area treatments as recommended for hard=-shelled
ticks (p. ) are appropriate.

DDT bait=-box technique: The DDT bait=box is remarkably simple in

construction. It consists of a 3 inch-thick pine floor board, 12 inches
long by 8 inches wide, covered by a "a"-ghaped roof made by removing
both ends from a 9% by 124 inch lard can, then splitting it lengthwise.
Bait pans consist of sardine tins or similar containers tacked or
screwed to the center of the floor board. In use, the metal roof is
placed over the floor board and its edges worked into the soil or nailed
to the board, Bait pans are filled with approximately 100 grams of
rolled oats. Approximately 25 grams of 5 or 10 percent DDT dust is
then ridged up at each end of the floor board., Stations are rebaited
twice weekly or more often as bait is removed.

Rodents investigate and use the bait-boxes immediately. In the
Sierra Nevada tests (Barnes and Kartman, 1960) flea populations were
reduced strikingly within 2 hours., When baited twice weekly for 28
days then removed, fleas remained low for at least 42 days. Kartman
(1958) observed an effective residual control of 132 days against
fleas of Microtus.

For effective control some knowledge of the distances moved by
hosts is necessary in order to arrive at optimum spacing of the balite
boxes, With chipmunks and golden-mantled squirrels in the Sierra
Nevada, bait-baxes were placed 100 feet apart, but 200 feet would
probably have been adequate., With Mierotus, a less widely ranging
host, 30 to 50 foot spacing is required., Other wild rodent hosts
could be expected to fall between these extremes.
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Burrow dugsting: This method is used against fleas of colonial burrowing

rodents, e.g. the California ground squirrel (Citellus beecheyi). It

has several of the same advantages as the bait-box technique,

Ryckman, Ames and Lindt (1953) tested four chlorinated hydro-
carbon insecticides against fleas of the California ground squirrel:
aldrin (2.5 percent), dieldrin (2.0 percent), heptachlor (2.5 percent),
and DDT (5.0 percent), all as dusts, Effective control was achieved
by placing 30 grams of any of these materials in each burrow entrance.
The Bureau of Vector Control, California State Health Department,
effectively controlled fleas of ground squirrels in Kern County,
California during a plague epizootic in 1956 by application of 10 percent
DDT dust at burrow entrances. Within 24 hours, heavily-infested burrows
were free of fleas and the potential plague hazard to man from infected
fleas, eliminated.

Where it is desirable to eliminate both fleas and rodents in one
operation Cyanogas is an effective material, placed in the burrow and
covered with soll, In the Russian work previously referred to
(Gonehar, 1956; Fenyuk, 1960) "black cyanide" was used in a vast
eradication program to eliminate the suslik (Citellus pygmaeus) and

its fleas,
Control of fleas on domestic rodents

Xenopsylla cheopis, the principal transmitter of both plague and

murine typhus, is readily controlled in the United States and many other
parts of the world by application of 5«10 percent DDT dust to runways
and burrows, Patch dusting of runways and burrow entrances is cheap
and extremely effective. This method has the same advantage as the

DDT bait-box technlque; the insecticlide is carried back to the nest
where immature stages and many of the adults are found,
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cyanocacetate. Use of these materials requires careful reading of
mamfacturer's instructions,
MITES AND MITE CONTROL

The mites most often subjected to control for public health reasons
are the chiggers (Trombicula and Eutrombicula spp.), the tropical rat

nite (Ornithonyssus bacoti), and the house mouse mite (Allodermanyssus

sanguineus),
Chiggers

The chigger or red bug (Trambicula alfreddugesi) is often extremely

troublesome in the eastern and southeastern United States through Mexico

and in South America. Two closely-related species, Trombicula splendens

and T. batatas, also attack man, T. alfreddagesi parasitizes a wide

variety of vertebrate hosts; man is apparently an accidental host. They
attach themselves to human hosts in regions of the body constricted

by clothing such as ankles, walstline, and armpits. Their bites are
extremely irritating; the irritation is probably an allergic response

to salivary secretions of the mite,

Control measures against chiggers involve treatment of infested
areas such as lawns, yards, and shrubbery. Application of DDT, chlordane,
toxaphene or dieldrin at 1 to 2 pounds of technical material per acre,
or of lindane at 0.5 per acre gives relief for up to 30 days. Sprays
(suspensions or emulsions) or dusts give similar results., Where
chiggers are encountered on shrubby vegetation, 50 gallons of spray or
40 pounds of dust are required; on lawns or grassy areas, half that
amount. These amounts of technical material per acre are hazardous to
wildlife and care should be taken in their use.

Repellents are frequently used in chigger-infested areas. The
materials used as tick repellents (p.265) are also effective against
chiggers,
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all terrestrial vertebrates, including man, Their role as transmitters
of disease is thoroughly documented, beginning with the work of Smith
and Kilbourne between 1889 and 1893 when the ability of a tick, Boophilus
anmilatus, to transmit the protozoan agent of Texas cattle fever, was
first demonstrated.

Since that time, ticks have been shown to serve as vectors, and in
some cases as reservoirs also, of five types of disease pathogens: (1)
Rickettsia, causing spotted fever; (2) bacteria, e.g., tularemia; (3)
spirochaetes, e.g., relapsing fevers; (L) viruses, e.g., Colorado tick
fever and the tick~borne encephalitides; and protozoa, e.g., Texas cattle
fever, The list of diseases transmitted by ticks both to animals and
man is by no means complete; the above merely serve as categorical
exanples,

Ticks, simply by their action as blood=sucking parasites, play a
significant role in the ecology of their vertebrate hosts. Cooley and

Kohlas (1938) state that one adult female of Dermacentor andersoni is

capable of extracting a blood meal of 1.7 to 2,0 grams; Herms and James
(1961) give an example wherein a large nmumber of horses died of exsan-

guination due to heavy infestations of Dermacent.or albopictus in

California.

Ticks vary greatly as to habits, habitat, and life cycle, Since
these variations affect control measures taken against them, they are
more fully discussed for ticks than for other groups,.

Ticks and man

Ticks, though many species have extremely broad host preferences,

are not naturally parasitic on man, but on animals in nature, Tick

adaptations inelude not only those imvolving hosts, but also a broad
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As many as 18,000 eggs may be produced by one female; often 2,000 to
5,000. Eggs hatch in two weeks to several months, depending on condi-
tions. The emerging larva is six~legged, This stage then awaits the
passage of a host to which it may attach (Ixodidae) or actively seeks a
host by scent (Argasidas). Mortality is usually high in this stage--
-due principally to starvation or dessicationeebut if successful in
feeding, the larva transforms to an elght-legged nymph. In Ixodidae,
there is only one nymphal stage; in Argasidae there are several. Amgng
Ixodidae, some species, having found a host, remain on it during the
entire life cycle} others drop off after each blood meal and must find
a new host each time, The former are called one~host ticks, the latter
multiple-hoat ticks, Multiple host ticks frequently take the larval
and nymphal blood meal from small animals (rodents, rabbits); the adult
blood meal from larger ones (deer, dogs, etc.)s Following the nymphal
blood meal, ixodids transform to adults, The whole process in nature
usually takes two years, but may take as long as four or five as ticks
tyait out" exigencibs of the enviromment, Loomis (1961) has shown that
the process may be shortened to a few months under favorable laboratory
conditions,
Habits

Generally, multiple host hard ticks spend much of their 1life cycle
on the ground or on vegetation awalting hosts. They are apparently
attracted to animal trails and pathways from considerable distances and

are found on the apex of branches at or near knee height, Rhipicephalus

sanguineus, the brown dog tick, however, is found in crevices about dog

kennels, One-host ticks, of course, are found more frequently on the

host.
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There is same danger of mouthparts breaking off, especially with those
ticks having long mouthparts, e.g., Ixodes pacificus in the west coast

of the U, S, and Amblyomma americanum which occurs in the southeastern
Us Se Ticks are best removed in the field by gently pulling the tiock
off with the fingera, The site of the wound should be treated with
merthiclate or same other aseptic agent immediately.
Repellents

According to Pratt and Littig (1961), no general tick repellent is
known to be effective against all species., Treating the body with repel-
lent is only briefly effective; therefore, treatments of clothing are
suggested. The authors state that Indalone, diethyltoluamide, dimethyl
carbate, dimethyl phthalate, and benzyl benzoate provide up to 90 percent
protection, M-1960, the present military clothing treatment is effective
primarily because of butyacelanilide, but also contains benzyl benzoate
and butyl ethyl propanediol which are also moderately good repellents,
according to them, Three pints of 5 percent solution of this material
is sufficient to treat a complete outfit of socks, shirt, and trousers
of cotton, denim or light wool and is effective againat ticks for one
week or until wet,
Control of ticks on vegetation

As previously pointed out, multiple host hard ticks (family Ixodidae)
typically ¢limb to the apices of shrubbery, grass blades and other vegeta=-
tion along animal trails where they await passing hosts, Important
species with this characteristic are Dermacentor variabilis in the east-

ern states, D. andersoni in the Rocky Mountain and Great Basin Region,

D. occidentalis and Ixodes pacificus on the Pacific Coast, I. scapularis

in the southeast, Amblyomma americanum in the southwestern U. S., and

A. cajennense in parts of Texas and Mexico. These ticks generally occur
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importance in Califarnia these ticks and their chipmunk hosts abound,
A genersl program of both tick and rodent control may be necessary, and,
ag Herms stales, rodent control without tick control is useless, for
the hungry ticks soon turn to humans for blood meals-. As area sanita-
~ tion measures, the following are suggested: (1) yards, woodpiles, and
trashpiles should be cleaned up; (2) rodent production should not be
encouraged by feeding; (3) breeding niches of chipmunks and other rodents
such as snags, stumps, and downed trees should be removed and destroyed
by fire or other means; (L) buildings should be rodent-proofed and treated
with 0,5 percent lindane,

The concept of area sanitation has not been attempted on a broad

scale. However, its use seems perfectly reasonable for Ornithodoros

hermsi and, perhaps to a lesser extent, for hard ticks as well, Adult
hard ticks only become adults by obtaining blood meals as larva and
nymph; in the case of many important species, (e.g., Dermacentor ander-

soni, D. occidentalis) these blood meals are obtained from rodents, It

gsecms reasonable to believe that a substantial reduction in rodent
population would decrease the opportunity for the most vulnerable stage
in the tick life cycle, larvee, to contact hosts, However, the rodext
population would have to be kept at a low level, since gravid ticks
would constantly be introduced by larger hosts, deer in the case of D.
andersoni and D. occidentalis, Such a method would have to be tested

thoroughly before recommended for general use.
DDT bait-box

This method, thoroughly tested agalnst fleas of domestic rodents
(Eartman, 1957), Microtus californicus (Kartman, 1958), and against

chipmunk and golden mantled ground squirrels (Barmes and Kartman, 1960),
holds some promise for localized tick control as well, either for soft

or hard ticks, However, it has not as yet been tested against ticks.
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application in parks, recreation areas, and human habitations where D.
andersoni, D. occidentalis, Ixodes pacificus and other hard ticks are a

persistent problem,
Control of ticks in buildings

Two types of tick problems occur in human habitations: the invasion
of homes by the brown dog tick (Rhipicephalus sanguineus) a hard tick

assoclated with pets, and the infestation of dwellings by Ornithodoros

8pp. a soft tick associated with small mammals and their nests,

The cosmopolitan brown dog tick has probably been subjected to
chemical control measures more than any other tick species. Chlorinated
hydrocarbon insecticides such as 5 percent DDT, 3 percent chlordane, and
0.5 percent lindane are effective against this tick in many areas. How-
ever, in others, the tick has developed a strong degree of resistance
to chlorinated hydrocarbons, consequently these have been replaced by
residual applications of 0.5 percent diazinon, According to Pratt and
Littig (1961), treatments of diazinon as emlsion or kerosene spray
give eaffective control up to 12 weeks. DIT may be applied generally
about the premises; the others recommended should be applied only as
spot treatments to crevices, baseboards and other harborage sites.
Severe infestations may require more than one treatment.

In the case of Ornithodoros spp., permanent control can only be

achieved by complete rodent proofing of buildings. Following rodent
proofing, ticks will remain and may be controlled by 0.5 percent lindane
wettable powder or emulsion concentrate, taking care not to contaminate
food and dishes.
Area sanitation

Professor Herms stressed the importance of area sanitation in cone-
trol of Ornithodoros hermsi, the California vector of tick-borne relapse

ing fever (Herms, 1961 and earlier editions). In areas of recreational
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