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Clinical, Parasitological and Immunological Aspects of
Experimental Infection with 7rypanosoma evansiin Dogs
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This research investigated the pattern of antibody response by means of enzyme linked immunosorber
assay (Elisa) and indirect fluorescent antibody test (IFAT) through the course of experimgraab-
soma evansinfection in dogs. Clinical and parasitological features were also studied. The average
prepatent period was 11.2 days and parasitaemia showed an undulating course. Biometrical study of
parasites revealed a mean total length of 21.68mm. The disease was characterized by intermittent feve
closely related to the degree of parasitaemia and main clinical signs consisted of pallor of mucous
membrane, edema, progressive emaciation and enlargement of palpable lymph nodes. Diagnostic anti-
body was detected within 12 to 15 days and 15 to 19 days of infection by IFAT and Elisa, respectively.
High and persistent antibody levels were detected by both tests and appeared not to correlate with
control of parasitaemia
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“Surra”, the disease caused Bgypanosoma Diagnosis off. evansinfection by conventional
evansihas been reported in many regions of Braparasitological techniques is satisfactory in animals
zil, where it is also known as “mal das cadeiras'with acute or subacute infection, when trypano-
This trypanosomiasis is endemic in the Pantangbmes are present in large numbers in the periph-
of Mato Grosso where it affects mainly horses andral blood, but it is often more difficult in chronic
assumes great importance since these animals ardatent infections when parasitaemia may be in-
largely used in management of cattle breeding, thermittent or very low. Various serological tests
main economic activity in the region. The parasitbased on the detection of circulating antibodies
is also found in capybaras, coatis and dogs (Stevelmsve been developed for use in the diagnosis of
et al. 1989, Nunes & Oshiro 1990, Nunes et athis trypanosomiais, including indirect
1993, Silva et al. 1995a). It is proposed tlhat haemagglutination (Jaktar & Singh 1971, Verma
evansioutbreaks in pantanal matogrossense ag Gautman 1977), complement fixation reaction
governed by factors such as abundance of vect@@ill 1965), direct agglutination (Monzon 1993,
population and also the presence of wildlife reseiMonzon et al. 1994). Recently, promising results
voirs and domestic carriers, including dogs (Silvéave been obtained with indirect fluorescent anti-
et al. 1995a). A study conducted in the Pantanal bbdy test (IFAT) and enzyme-linked immunosor-
Poconé (State of Mato Grosso, Brazil) detected theent assay (Elisa) methods. The IFAT has shown
prevalence of the parasite in 8.6% of the examindd be sensitive when employed in rabbits (Luckins
dogs; due to close contact with horses, the dogsal. 1978) and horses (Bakos & Bustamant 1982,
can be assumed as relevant reservoirs hosts in tlenzon 1987, Marques 1996) as well as the Elisa-
region (Franke et al. 1994). test in camels, horses, water buffaloes and cattle
(Rae et al. 1989, Payne et al. 1991). The present
work investigated clinical and parasitological fea-
tures and the pattern of humoral immune response
along the experimental infection wiih evansin
dogs.
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grel dog. Blood with high parasitaemia was usedebris was removed by centrifugation at 10,000 g
for infection of experimental animals and antigerfor 20 min at 4°C and the supernatefluid collected
preparation. for soluble antigen content. Protein content was
Experimental animals and infectionEight determined as described by Hartree (1972), using
male and female mongrel dogs about eight monthmvine serum albumin (Bio-Rad Laboratories) as
of age were used. The animals were raised in tlgandard. Antigen was subsequently stored at -20°C
kennel of the Department of Veterinary Pathologwntil use.
FCAVJ-Unesp and kept in flyproof individual  Elisa procedure The technique used was es-
households. Dogs were fed a commercial ratiosentially that described by Machado et al. (1997).
and water was availabéal libitum.Before inclu- Plates were coated with Iyy/ml of the soluble
sion in this study the dogs were treated witlantigen, the test and control sera were diluted 1:200
anthelmintics and immunized against infecciouand the conjugate, rabbit anti-dog 1gG conjugated
diseases. Four dogs were each innoculated intta- alkaline phosphatase (Sigma A6042), was di-
venously with 2.2 x 1®@trypanosomes (T1, T2, T3 luted 1:9000. All test and control sera were tested
and T4) and four were used as uninfected controls duplicate. The mean absorbance of tested sera
(C1, C2,C3 and C4). were grouped into Elisa levels (EL), which range
Collection of blood samplegrive millilitres of ~ from 0 to 9. The maximal limit of level 0 was de-
blood were collected daily from the infected dogsermined by the mean absorbance of negative con-
by venipuncture of peripheral ear vein and used farol sera (n=10) with addition of twice the stan-
parasitaemia determination. For serology, approxéard deviation. The subsequent levels were deter-
mately 5 ml samples of blood were collected fronrmined by increment of 35%, as described by
the jugular vein of infected dogs on days 5, 9, 12vilachado et al. (1997) for tH&abesiasystem.
15, 19, 26, 33, 40, 47, 54, 61, 68, 75 and 82 after IFAT - For use in the test the slides were brought
infection, and sera were stored at -20°C until useto room temperature and successive serum sample
Clinical evaluation and parasitaemia estima-dilutions in PBS (1:40, 1:80, 1:160, etc.) and known
tion - All animals were clinically examined daily. positive and negative control sera were placed in
Rectal body temperature was monitored betweehe defined areas containig the antigen. The slides
8 and 9 hr and every clinical alteration was rewere then incubated in a humid chamber at 37°C
corded. Parasitaemia was estimated daily by tHer 45 min and washed three times (5 min each
count of trypanosomes in a hundred microscopiwvash) in PBS. After drying, the slides were incu-
cal fields of wet blood film under a 22 x 22 cover-bated with a 1:20 dilution of rabbit anti-dog 1gG
slip using a X10 eyepiece and X40 objective. Thluorescein conjugate (Sigma F4012) for 45 min
results were expressed as parasites/ml, accordiag37°C. After washing, as previously described,
to methodology described by Brener (1961).  the slides were air-dried and mounted with 9/1,
Biometrical study Measurements of trypano- v/v, glycerol/sodium bicarbonate pH 9.5 and ex-
somes were made in Giemsa stained blood smearsined using an ultraviolet microscope (Carl Zeiss,
in a total of 200 observations (50 observations/irmod. ST 44).
fected animal) using an video-image analysis sys- Statistical analysis Pearson’s correlation co-
tem (Videoplan, Kontron Elektronic, Carl Zeissefficient was employed to evaluate the effect of
do Brasil). parasitaemia over temperature. The two serologi-
Antigen preparation Pure trypanosomes werecal tests were compared using the Chi-square test.
isolated from infected blood by anion-exchange RESULTS
chromatography on a column of diethylaminoethyl . ) ] ) )
(DEAE) cellulose, as described by Lanham and Parasitaemia and biometrical dateParasites
Godfrey (1970) with minor modifications. The were detected in the blood of infected dogs within
separated trypanosomes were washed three tinfé@nd 17 days after inoculation, with mean pre-
by centrifugation with 0.1 M phosphate - bufferedPatent period of 11.2 days. Thereafter the
saline (PBS) pH 7.4 ancsuspended in saline parasitaemia showed the same pattern in all infected
solution 0.85%. dogs, displaying relapsing and undulating course.
For use in IFAT the suspension containig purd he first peak of parasitaemia occured 3 days after
trypanosomes was distributed in slides inside déhe appearance of the trypanosomes and
limited cavities previously prepared with nail pol-parasitaemia levels fluctuated with a frequency of
ish. The slides were air-dried, individually wrappeddbout 3 to 7 days between peaks; aparasitaemic
in tissue paper and stored at -20°C. TrypanosomBgriods ranging from 1 to 3 days were observed
were dysrupted by three cycles of freezing (-20°C3fter 60 days of infection. _
followed by thawing at room temperature for prepa-  The results of measurementsloévansifrom
ration of soluble antigen used in Elisa-test. Soliénfected dogs are shown in the Table.
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TABLE
Measurements data ®fypanosoma evanfiiom
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Animal T1

experimentally infected dogs (n=200)

(0

Measure Minimal Maximum Mean Standard ¢
(mm) error g

T 16.01 2706 2168  +188 ¢

F 2.48 9.86 6.65 +1.27 &
PN 5.19 10.71 7.98 +0.99 -
NA 453 11.11 7.11 +1.28

T: total lenght, F: lenght of free flagellum, PN: distance
from posterior end to middle of nucleus, NA: distance
from nucleus to anterior end.

erature (°C)

Clinical findings- The main clinical signs ob- g ’
served in infected dogs were fever, pale mucous

membranes, progressive emaciation and enlargg- = |

ment of palpable lymph nodes. Mean rectal tem-
peratures were statistically higher (p<0.01) in in-
fected dogs than in non infected animals and went
up to 40-41°C. Body temperature of all infected
animals increased soon after infection and there-
after oscillated a great deal, usually in concern with
the waves of parasitaemia (Fig. 1). A positive cors
relation (p<0.01) was statistically detected between
the intensity of parasitaemia and the mean tent
peratures of infected dogs. 5

Elisa-test The mean absorbance for the negas
tive control sera (n=10) was 0.113 + 0.013. Then,
EL were defined as follows:

I te

EL Absorbance

0 0.000 - 0.139

1 0.140 - 0.187
2 0.188 — 0.253 .
3 0.254 - 0.341 S e
4 0.342 - 0.461 ~
5 0.462 — 0.623 g
6 0.624 — 0.841 5
7 0.842 - 1.136 L
8 0.137 — 1.533 ar
9 3 1534

The results of Elisa-test (expressed as EL) em-
ployed in sera from infected dogs are illustrated iﬁ
Fig. 2.

Antibodies of diagnostic value (EL 3) were
detected within 15 days after infection in animal

Parasites / ml x 10°

0 4 8 12 16 20 24 28 32 36 40 44 48 52 56 60 64 68 72 76 80

Days after infection

Animal T2

Parasite / ml x 10°

0 4 8 12 16 20 24 28 32 36 40 44 48 52 56 60 64 68 72 76 80

Days after infection

Animal T3

Parasites / mlx 105

0 4 8 12 16 20 24 28 32 36 40 44 48 52 56 60 64 68 72 76 80

Days after infection

Animal T4

Parasites / ml x 10°

0 4 8 12 16 20 24 28 32 36 40 44 48 52 56 60 64 68 72 76 80

Days after infection

ig. 1: rectal body temperature @—) and parasitaemia
—U0—) of infected dogs along the experimental period.

T1 and T2, when maximal titres (EL = 7) weregressively to maximum levels (EL 7) by 40 days
reached. Following a sharp decline, antibody vabf infection. Animal T3 and T4 showed little or no
ues increased gradually and returned to EL 7 at 4f&cline in antibody levels until the end of the study.
days p.i. in animal T1 and at 33 days p.i. in do@ninfected control animals remained negative
T2. Both sera remained at this plateau level untihroughout the study.
the end of the experimental period. IFAT - Final dilutions of sera from infected dogs
Dogs T3 and T4 became Elisa positive withirexpressed as their correspondent log values are il-
19 days after infection and values increased praustrated in Fig. 2.
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Animal T1
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Fig. 2: kinectic of humoral immune response of experimentall
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infected dogs by means of Elisa-tef § and IFAT (——)

along the experimental period.

IFAT revealed an homogeneous humoral re-
sponse pattern in all infected animals. Antibodies
of diagnostic value were first detected 12 days af-
ter infection in animals T2, T3 and T4 and by 15
days in animal T1. Thereafter, apart from a slight
decrease observed in dogs T1 and T2, antibody
titres increased progressively. Maximun positive
dilutions (1:40960) were reached within 61 days
in animals T3 and T4 and by 68 days in animals
T1 and T2. Titres persisted until the end of the ex-
periment with the exception of dog T2 which
reached a positive dilution of 1:81920 at day 75
p.i. Antibodies were not detected in sera from
uninfected control animals.

DISCUSSION

The mean prepatent period (11.2 days) observed
in infected dogs was longer than those found in
experimental infection in horses (Monzon et al.
1984, Oshiro et al. 1989) and dogs (Galhorta et al.
1986, Ravi & Sapre 1994). The undulating course
of parasitaemia and the high peaks observed
throughout all the experimental period may be re-
lated to the phenomenon of antigenic variation. It
has been shown thatevansundergoes antigenic
variation during the course of infection in a num-
ber of vertebrate host species (Jones & McKinnell
1985). In our experiment the course of parasitaemia
was usually synchronized with that of fever. This
positive corrrelation between parasitaemia and
body temperature, is in accordance with previous
investigations on experimental infection in dogs
(Ravi & Sapre 1994) and horses (Oshiro et al.
1989).

All clinical signs observed in infected dogs are
similar to those already reported in naturally in-
fected dogs (Hellebrekers & Slappendell 1982,
Moreira & Machado 1985, Ravi & Saprei 1994,
Silva et al. 1995b). Other frequently reported clini-
cal signs such as keratitis, hemorrhageae in the an-
terior eye chamber and motorial disturbance (May
1968, Hellebrekers & Slappendel 1982) could not
be observed in our experimental animals. Appe-
tite remained unaltered during the experimental pe-
riod, and is clearly unrelated to emaciation ob-
served in infected animals. The febrile response of
infected dogs may have contributed to weight loss.
Furthermore, the complex immunological and
physiological changes caused by the parasite re-
sult in reduced catabolic activity (Seed & Hall
1985).

The serological tests employed in infected dogs
sera showed suitable for identifyifig evansiin-
fection, since they detected 100% of positive sera.

rypanosomal antibodies were first detected by
FAT within 12 and 15 days p.i. and betwwen 15
and 19 days p.i. by Elisa-test. These findings are
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similar to those described by other workers using tripanosomes from man and other mammals using
both tests in sera of rabbits (Luckins et al. 1978) DEAE celluloseExp Parasitol8: 521-534.

and camels (Luckins et al. 1979) where antibodidg/ckins AG, Gray AR, Rae P 1978. Comparison of the
were revealed within 10 to 15 days after infection. diagnostic value of serum immunoglobulin levels,

Even though IFAT was precocious in detecting 2" €nzime-linked immunosorbent assay and a fluo-
trypanosomal antibodies, the pattern of antibody rescent antibody test in experimental infections with

; . Trypanosoma evanshn rabbits.Ann Trop Med
production measured by Elisa and IFAT was very Paﬁgsitowz: 420441 P

similar revealing a good agreement between bofyckins AG, Boid R, Era P, Mahmoud MM, Malik EL,
tests. High antibody titres were obtained by both Gray AR 1979. Serogiagnosis of infection wity-
tests and remained until the end of the study. panosomavansin camels in the Sudafirop Anim
Changes in antibody profile of an infected host can Health Prod11: 1-12.
be used as an indicator of the humoral immundachado RZ, Montassier HJ, Pinto AA, Lemos, EG,
system which is considered to be an essential com- Machado MRF, Valadao IFF, Barci LG, Malheiros
ponent of the defence mechanism against trypano- EB 1997. An enzyme-linked immunosorbent assay
somes (Morrison et al. 1985). In the present study, (Elisa) for detection of antibodies agaifiibesia
. : bovisin cattle.Vet Parasitol71: 17-26.
howeyer, aT‘F'bOdy levels did n_ot appear to Co.rrq\'/larques LC 1996Infeccéo Experimental em Equinos
late with ability to control parasitaemia, since high ., Trypanosoma evansi Steel, 1885 (Sarco-
levels of parasitaemia persisted througout the stud- mastigophora: Trypanosomatidae)Thesis,
ied period parallel to high antibody titres. Faculdade de Ciéncias Agrarias e Veterinarias,
Universidade Estadual Paulista, Jaboticabal, 134 pp.
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