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EXPERIMENTAL TRANSMIBSION OF ) FEVER BY
AMBLYOMMA CAJENNENSE

ENID €. pe RODANICHE, Pu

Sinee Davis and Cox (1) first solated the causative agent of Q) fever {rom
fhermacenior andersont, several species of tielis have been ineriminated in the
epidemiology of this disease in various parts of the world, Investipations impli-
cating the following species were reviewed by Hohls in 1848 {2): in Australia,
Huoemaphyzalis humerosa and H. bispinose, Trodes holocyelus, Rhipicephalus
aanguinews and Boosphilus meeroplue; and in the United States, Dermaocentor
aoctdentalis, Amblyomma americanum, Haemaphysalis leporis-palustris, Trodes
dendnfus, Ornithodoros moubeta and 0. hermsi,

Recently @ lever has been demonstrated to occur sporadically in Panama
(%, 4], However, there are no data available concerning the possible vectors in
this area. We decided, therefore, to attempt experimental transmission by
Amblyomima cajennense, o tick ideally suited for this purpose in Panama, due to
its abundance and wide host range (5). The JI) strain of Richetfsin burnetz,
isolated locally (6], was employved as the infective agent and the guinea-pig as
the experimental animal.

The identity of the tick-transmitted infection with ) fever was eztablished
by testing recovered animals for immunity, transmission of the disease to other
guinea-pigs and fertile eggs by inoeulation with acute phase blood, and patho.
lomieal changes in sporificed animals.

An engorged female Admblyowmma cojennense was oblained from a dairy cow in
the town of Juan [Diaz, K.P. on June 10, 1948, Tt began to deposit eggs on June
16, terminating 3 days later, when it was triturated with saline solution and
inoeulated intraperitoneally into duplicate normal guines-pigs, neither ol which
showed symptoms or subsequent Immunity to ) fever,

On July 12, 23 days after the termination of oviposition, the first larval ticks
were observed to have hatched, Twao groups of 25 each were ground with physio-
logieal salt solution for inoeulation of paired normal guinea-pigs without pro-
duction of svmptloms or immunily to G fever.

On August 13, about 100 of the remaining larvae were used to infest a guinea-
piz which had been inoculated immediately before with £ bwrnefi (J1) =train)
in wolk sac suzpension. The animal showed high fever on August 16 and 17 and
died on August 23, Active engorged larvae dropped off the piz on Augnst 20,
Twpical rickettsine were obzerved in stained smears of the gut and its contents in
one of these larvae, and meeulation of paired normal guinea-pigs with a saline
sugpension of 6 triturated larvae readily reproduced the infection in hoth, whereas
2 Immune pigs similarly inoculated remained unaflected.

Nymphal feeding cxporiments, On September 2 and 3, the larva-nymph mouli
wius completed. A =suspension of 2 macerated nymphs in salt solution proved
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fully infectious to two normal guinea-pigs and innocuous to two immunes,
Abundant rickettsiac were observed in the epithelial lining cells of the gut and
the feces.

Groups of 4 1o 25 nymphs were used at various times to infest four normal
guinea-pigs. However, only a few, never more than five, were observed to attach
to one pig, selecting exclusively the hairless parts of the body. The zluggish
engorged nymphs dropped from the host in 3 to 7 days. All four guinea-pizs de-
veloped fever of 3 to 7 days duration within 5 to 10 days of infestation. Blood
drawn from guinea-pig No. 2 on the second day of fever yielded typical growth
in the wollt saes of chick embryvos, and reproduced the symptoms of Q) fever in
two normal pilgs without affecting two Immunes, Guines-pig No, 3 wasg sacrificed
on the first day of defervescence with observation of gross pathological changes

TABLE 1
Hesults of nympkel-feeding of infecfed Amblyomme eajennense on wormal guinez-pigs
CITINE ARG 50, I i 2 [ 3 B
Diate of infestation. .......| SBept. 13, 48 | Sept. 28, 48 = Sept. 28, 48 | Dee. 2, 48
No. nymphs engorging. . ... 4 3 3 2
First day of fever. . ... | Sept.28 | Oct. & Oet. 3 Diec, 7
Immune

Bubseguent mmunity. . ... Immune | Immune Baerificed

TABLE 2
Resulls of aduli-feeding of dnfecled Amblyomma cajennensze on normal puinen-pigs

GUIKEA-PIG X0, 5 & | T & &

No. adults feeding. . .| 1 F 1F & 1M | 1F & IM 1F & 1M 1F & 10T
Date of sttechment . .| Oct. 21, 48| F—Nowv. § F—Nov. 16] F—Naov, 18]
M—Nowv. 6 M—KNov. 30M—Nopv. 11} M & F—Jan. 6
Firat day of fever....| Nov. 4 Nov. I0 | Nav. 24 | Nov. 24 Jan. 12, '49
Bubsequent immunity| ITmmune Immune | Immune | lmmune Gacrifieed

I indieates female, M male,

characteristic of this strain. The surviving pigs sll showed complete immunity
when tested 12 to 30 days after the onset of svmptoms. Data conecerning the
nymphal feedings are presented in Table 1.

Adult feeding experiments. Of the 12 engorged nymphs obtained in this experi-
ment, 11 moulted as adults in 18 o 20 days vielding 5 males and six females.
Considerable difficulty was experienced in inducing these adults to feed. They
often remained for long perinds in the feeding-hoxes without making any apparent
efflort to attach to the host. Mating was observed to take place in one instance
while male and female were attached in the same spot on the animal. Five
normal gpuinca-pigs were infested at various times with 2 to 3 adults each.
Febrile reactions of 2 to 5 days duration were ohzerved in all in from 8 to 14
days after attachment of one or more of the parasites. Blood drawn on the second
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day of fever from guinea-pig Wo. 7 was infective to paired normal pigs and to
fertile cggs, but did not produce symptoms in 2 immune pigs. Guinea-pig No. 9
showed typical gross pathological changes when sacrificed on the first day of
defervescence. The surviving animals were immune to the homologous strain of
fi. burnefi when tested 15 to 20 days after the onset of fever. Data concerning
the adult feedings appear in Table 2.

Only one completely engorged female was recovered in this series. This female
engorged in 12 days and dropped off the host on November 30. It began to
oviposit on December 6, terminating on December 13. One of the partially
engorged females was macerated for the preparation of smears of the gut and
contents, and to inoculate two normal guinea-pigs, with positive results. The
others were either killed accidentally or failing of fertilization, engorzed only
partially and later died.

The first larvae were ohserved to hatch on Decemnber 29, and hatching con-
tinued slowly until January 9. Only a relatively small proportion of the egos
yielded larvae. Three normal guinea-pigs were infested with groups of 15, 20
and 20 respectively of these larvae on January 13, 20 and 22, 1949, Small numbers
of engorged larvae, 2, 5 and 6 respectively were recovered in 5 to 7 days after
application. None of the host animals developed fever or any other symptom
and none showed subsequent immunity when tested with the homologous
strain of K. burneli 19 to 24 days after infestation. Intraperitoneal inoculation
of a suspension of 12 triturated larvae in salt solution failed to produce infection
or immunity in two normal guinea-pigs, and smears of the gut of three were
completely negative,

Thus, no evidence was obtained of transovarian passage of the rickettsia, as
successfully demonstrated for Dermacentor andersoni by Parker and Davis (7)
and for Graithedoros moubaia by Davis (8).

CONCLTUSI0ONE

Amblyommea cojennense experimentally infected with R. burnefi during the
larval stage readily transmit € fever to normal guinea-pigs by feeding during
the nymphal and adult stages. Transovarian passage of the infection was not
obtained.
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