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Association of trauma with Leishmania spp. parasite recall. clinical and

experimental evidences
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Se dan ciertas evidencias sobre el efecto que traumas o procesos inflamatorios inducidos
tienen sobre la reactivacion y migracién de Leishmania en pacientes clinicamente curados, individuos
con infecciones asintomaticas, o modelos experimentales. El estudio de muestras de areas inflamadas
de la piel de pacientes con las caracteristicas antes mencionadas, revelé la presencia de parasitos
leishmanicos o parte de su genoma mediante la utilizaciéon de métodos parasitolégicos, inmunohistoquimicos
(PAP) y moleculares (PCR). Asimismo, se logré la deteccién de ADN especifico de Leishmania (Viannia)
en muestras orales tomadas de pacientes con gingivitis y/o periodontitis, que habian sufrido leishmaniasis
5 a 10 afios previo al presente estudio.

La dispersion observada en los casos humanos fue corroborada en un modelo animal,
provocando un proceso inflamatorio artificial a hamsteres infectados con Leishmania. En este caso,
observaciones llevadas a cabos entre 4 y 12 dias mediante cultivos in vitro, extendidos en laminas
coloreadas, o secciones histologicas, revelaron la presencia de parasitos en el sitio donde se provoco
la inflamacién (cavidad peritoneal) y en el higado, el bazo, ganglio linfatico, médula osea y sangre
periférica circulante. Los resultados presentados apoyan el punto de vista de que en el caso de
leishmaniasis, pacientes clinicamente curados con distintos esquemas terapéuticos, individuos con
lesiones activas o en casos de infecciones inaparentes o asintomaticas, pueden experimentar una
reactivacion a distancia como consecuencia de un trauma que induzca a un proceso inflamatorio localizado.

Palabrasclave: Inflammatory process, Leishmania reactivation.

INTRODUCTION

In the classic view of American cutaneous
leishmaniasis (ACL), the parasite supposedly remains
localized in the skin region around the bite of the insect
vector. However, mobilization of Leishmania to
neighboring lymph nodes, as well as to different areas
of the skin different organs in experimentally infected
animal models has been documented (Moreno & Scorza,
1981; Lugoetal., 1993; Barrd etal., 1983; Hill, 1988). On
the other hand, several authors have reported that in
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man inflammatory processes (I Ps) dueto different kinds
of traumas provide a mileou which favors Leishmania-
amastigote growth, triggering new lesions in naturally
infected individual swho never showed apparent lesions
(Walton, 1987; Long, 1973; White & Hendricks, 1982;
Keane, 1994). Similar observations have been reported
in experimental models exposed to artificial trauma
(Bertho et al., 1994; Travi et al., 1988; 1996).

It is known that IPs produce temporary
immunosupressive stages due to the fact that the
macrophagesinvading theinflammation siteareimmature
and consequently unable to kill the phagocyted
parasites (Ryan & Majno, 1997; Nacy et al., 1981). Some
authors have considered leishmaniasis as an
opportunistic infection affecting individual s with other
infectiousdiseases, such asAIDS, wherethe Leishmania
parasites can spread to unusual placeslikethe digestive
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tract and fluids such as urine, feces, sperm and
pharyngeal secretion (Alteset al., 1991; Sedino et al.,
1990; Fahal et al., 1995; Mabrahtu et al., 1993). Ingenerd,
immunesupressed stages may increase susceptibility to
infection or reactivate latent infections by Leishmania-
parasites (Alteset al., 1991). Thisfact wasevidenced by
Guevara et al., (1993), who using the PCR technique
demonstrated the presence of circulating L. braziliensis
DNA in blood samples of a patient clinically cured 30
years previously while suffering a minor
immunecompromise dueto pregnancy. This observation
also supports other workers (Saravia et al., 1990)
describing recurrent lesions in L.braziliensis infected
patients subjected to immunosupressive processes. The
present paper deals with the use of parasitologic,
immunohistochemical and molecular techniques to
demonstrate the effect of trauma-induced IPs on the
dispersion and/or re-activation of Leishmania in
individuals considered to be clinically cured, and the
appearance of lesionsin those without apparent infection.
In addition, these clinical findings are supported by
experimental observations on Leishmania-infected
hamstersin which an artificial acute |Pwasinduced.

MATERIALSAND METHODS

Patientsand samplecollection: For thisstudy wetook
samplesfrom six individualsliving in several villages of
a CL endemic arealocated in Merida State in western
Venezuela (71°00°-71°58"- 9°00°N). In four of these
patients IPs, consisting of gingival swellings and
periodontitis, were detected. The patients reported that
they had suffered CL (2 with lesions on the upper
members and 2 on the lower) and received antimonial
therapy 5-10 years prior to examination at the out patient
periodontal clinicinthe Faculty of Dentistry, Universidad
deLosAndes, Merida, Venezuela. 1 mm3biopsy samples
were taken from the gingival mucosa of these patients,
and processed for DNA isolation and PCR analysis as
described bellow. The other two patients were diagnosed
as infected with Leishmania at the Center for
Parasitological Research, Faculty of Science,
Universidad de los Andes, Mérida, Venezuela. They
were: 1. A 16 year old boy who had two scars (on the
right arm) from CL lesions, but was apparently cured
after receiving immunotherapy. According to theclinical
record the patient suffered a cut on his right elbow 10
and 20 cm away from thelesionswhichinduced an acute
IP. Using aspiration techniquewith a27Gx1/2 needleand
1 ml syringe, samplesweretaken from theinflamed area
and used for Giemsd's stained smears, for inoculation
into healthy hamsters, in vitro culture medium and PCR
assay. 2.- A 50 year old man with no history of having
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suffered CL developed an ulcer as a consequence of a
traumaon hisrighd hand. Samples consisted of aspirates
taken as above for in vitro culture medium, Giemsa’'s
smearsand inoculation into hamsters, and a1 mmebiopsy
specimen for PCR and inmmuno-histochemical methods:
peroxidase anti peroxidase (PAP) and tissues indirect
immuno-flurescence antibody test (IFAT) adapted from
Camargo (1996).

Written consent to undergo the study protocaol,
was obtained from all patients. The study was approved
by the Biomedical Committee of the national research
council in Venezuela.

PCR detection of Leishmania DNA: For DNA isolation
all the samples were washed in a sterile saline solution
and incubated at 55°C overnight in 1XTaq polymerase
buffer without Mg++, 1% Triton X100, and proteinase K
100mg/ml. The following morning the samples were
incubated at 94°C for 15min, and cellular debriswas spun
down for 5 min. using an Eppendorf centrifuge.

The supernatant was kept at -20°C until used
and 2yl of this supernatant was used inthe PCR reactions.
The Leishmania (Viannia) specific PCR assay (Guevara
et al., 1994) was driven by the forward primer 5" GCA
GCA CAG GGA AAG 3 andthereverseprimer 5’ATG
GAGAGA GGCACTAGC 3. Toassessthesuitability
of the sample for PCR, an assay was included, targeted
on human [3-globineto produce 268 bp product (Saiki et
al., 1985), and as a negative control to check carry over
contamination, all the components of the reaction mixture
were used without DNA. Tissue sections of a 34 year
old male who had never lived in an endemic area for
| el shmani asiswas used asanegative control. Aspositive
control a blood sample from a patient with an active
lesion was used. All the reactions were done
simultaneously in aone-day period with the same stock
of reagents and the same equipment. The PCR products
(5l samples) were electrophoresed in 2% agarose gels
and stained with ethidium bromide.

Induced inflammatory processin Leishmania-infected
hamster s: Twenty hamsterswereinocul ated with 2x10°
cultures promastigotes of Leishmania garnhami
(MHOM/Ve/76/JAP-76), resulting in lesions on the
animal”s hind feet. In ten of these animals an artificia
acute intraperitoneal |Pwasinduced by theinjection of
5 ml of a5% proteose-peptone aqueous sterile solution
for two consecutive days. Therest of theinfected animals
were used as control. All the hamsters were kept in an
animal house at 22°C, with water and food ad libitum
until they were sampled.

Bol. Malariol. y San. Amb.



Sample Collection and Processing: A pair of infected
hamsters in which an artificial acute intraperitonea |P
wasinduced, and their respective controlswere sampled
4,6, 8, 10 and 12 days post-inflammation. The hamsters
werekilled by over anesthesiawith ether and samples of
peritoneal liquid, the site of lesion, bone marrow, and
lymph node, and biopsies from the liver and the spleen,
were taken. Prior to anesthetizing the animals, a
cardiopuncture was performed to take a sterile blood
sample. Similarly, Ih beforekilling the hamsters, 5 ml of
Hank”s-heparine (9:1) sterile solution was injected
intraperitoneally followed by gentle massage of the
peritoneal cavity. Blood samples were placed in atest
tube containing 0,05 ml of 15% solution of ethylene
diaminetetracetic acid (EDTA), fromwhich severa micro-
capillarieswerefilled. Both the tubes and the capillaries
were spun 15 min at 1030g to separate white cells
contained in the buffy coat. The sampleswere placedin
L eighton tubes containing 1 ml of coconut water culture
medium (Marquez et al., 1985) and incubated at 25°C.
The peritoneal liquid was collected under sterile
conditions after cutting the skin and muscle layers to
introduce a sterile Pasteur pipette into the peritoneal
cavity. The collected sample was placed in a centrifuge
tube, spun at 114g for 10 min. The supernatant was
discharged and the pellet re-suspended with 2 ml of
coconut water medium to be later divided into three
portions: one was placed in a Leighton tube and
incubated at 25°C, the second portion processed to
estimate the number of inflammatory cellsand thethird
smeared on a glass slide and later fixed and stained to
estimate the proportional humber of parasitised cells.
The cultured samples of buffy coat, peritoneal liquid
and the aspirated sample from the site of lesion, were
observed at 24, 48, 72 and 96 h using an inverted
microscope. The glass slides contained in the Leighton
tubesweretaken out 24 and 96 h later. They wereallowed
to dry, fixed with methanol and stained with May-
Grumwall- Giemsastain for Ih. Biopsiesfrom theliver,
spleen, lymph node and bone marrow, were taken and
divided into three portions: one was cultured in NNN
culture medium, another wasimbedded in paraffinewas
for histopathological study and the third one wax
smeared on glass slides. The culture tubes were
observed weekly for two months when they were
eliminated if negative. The tissue sections were stained
with the Giemsa-coll ophonium method (Bray & Garnham,
1962), and the smears stained with 10% Giemsastainin
phosphate buffer pH 7.2.

Vol. XL, N° 1y 2, Enero - Diciembre, 2000

RESULTS

Detection of Leishmania DNA in oral samples of
patients suffering gingival I1P: Figure 1A shows the
results of a Leishmania Viannia specific PCR assay
carried out on the oral biopsies of patients who had
suffered CL 5-10 yearsbefore examination. Inall 4 cases
(lanes 1 to 4) astrong amplification band of 126 bp was
observed. The positive control consisting of a sample
of serum from a patient with active lesion produced a
similar size amplification product (lane 5), whereas a
negative control consisting of a biopsy of a health y
subject who never lived in endemic areas for
leishmaniasis, gaveno band at all (lane 7).

Reactivation of CL by Acuteinflammatory processesin
acured patient and in an individual with inappar ent
infection: Inthe case of a 16 year old patient with two
scarsfrom CL infections suffered 6 months prior to the
study, samples taken from an inflamed area located 10
and 20 cm far from the healed primary lesionsrevealed
the presence of Leishmania-parasites (Fig. 2). Sincethe
inflammation persisted, it was sampled again a month
later. This sample revealed amastigotes in the stained
smears, flagellates in a culture medium, and caused
lesions in an inocultaed hamster. These results were
supported by strong reaction to leishmanin-skin test
(25x30 mm), hightitresin IFAT and ELISA (1:1024; OD:
0,2), and a positive amplification band in PCR asays
(Fig. 1B-lane6).

The second patient, who had never showed
signs of suffering CL, and who presented an IP after a
trauma, devel oped a Leishmania-like lesion. Diagnosis
using the leishmanin skin test showed an induration of
30x25mm at 48 h. Serological tests (IFAT and ELISA)
evidenced a strong anti-Leishmania response judging
by the high titres recorded (1:512; OD:0.2). A biopsy
taken from the lesion revealed: i. specific Leishmania
antigenic immune-fluorescent deposits detected by
tissue- |FAT: ii. presence of Leishmania-amastigotes by
immune-peroxidase technique (PAP) and iii. a positive
amplification product with Leishmania(Viannia) specific
PCR (Fig. 1B-laneb5).

Leishmania Dispersion in Experimentally Infected
Hamgter safter an Induced | nflammatory Process.: The
apparent mobilization of Leishmania-parasitesinduced
by IPs in naturally infected patients, suggested the
possibility of reproducing similar phenomenon in
hamsters experimentally infected with Leishmania. In
this case, samples taken from Leishmania-infected
hamsters with an induced artifical acute intraperitoneal
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Figural.- Vianniasubgenusspecific PCR. Positive samplesshow a 126 bp amplification product. A.- Lanes1-4
DNA samplesfrom biopsiestaken in patientssuffering periodontitislong after healingtheir CL lesions. Lane5
ispositivecontrol. Lane6istheA BSTE || DNA marker. Lane7 isanegativecontrol.

B.- LanelisthePGem® DNA marker. Lanes2,3,7, arepositivecontrols. Lane5isDNA sampleof abiopsy from
apatient who developed alesion after atrauma. Lane6isa DNA samplefrom cultureparasitesobtained from a
patient who developed an | Pfar from ahealed primary lesion. Lane4isanegativecontrol.

Figura 2.- Patient showing scar s of heald lesions of cutaneousleishmaniasis. The arrow indicatesthe site of
inflammatory process suffer ed somemonthsafter curefrom which parasiteswer eisolated.
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IP showed positive results for parasites. Hemoculture
analysis gave 20% of positive samples, while the
examination of stained smears and in vitro cultures of
the peritoneal liquid showed parasitesin 70% of them.
In addition, biopsiestaken fromliver, spleen, lymph node,
and bone marrow reveal ed the presence of L eishmania-
parasites in proportions from 20% to 60% with any of
the methods used (seetable).

Thesefindingsdiffered from those observed in
the infected hamsters used as control, in where the
presence of Leishmania wasrestricted to the popliteum
lymph node. As expected, the total humber of
inflammatory cellsin the peritoneal cavity washigherin
hamsterswith induced IP (5000 cell/mm?) thanin controls
(1000 cellg/mm?d), with astatistically significant difference
(P<0,05). Thisdifferencewas particularly marked during
the 4" and 6" day post-inflammation. From this date
onward adecreasein the number of cell per mm?(2000-
1800 cells) was observed. The differential estimation of
the type of inflammatory cells from 4 to 12 days post-
inflammation made it possible to identify macrophages
(70% - 95%), neutrophiles (1% - 16%) and lymphocytes
(2% - 29%), the first being significantly higher than
the other types of cells (P<0,05).

DISCUSSION

In the present study it was observed that in
clinically cured patients and in individuals without
apparent leishmanial infection, 1Ps stimulated the
reactivation and mobilization of Leishmania. Thiswas
evident infour patients suffering from oral IPsinwhich
biopsy specimens from the inflamed area showed a
strong signal when analyzed with a Viannia subgenus
specific PCR assay. This fact indicates metastasis of
Leishmania from the site of primary lesions (upper and
lower members) to the gingival Ip, supporting previous
clinical and experimental observation (Abbaset al., 1992;
Travi etal., 1996), and at the sametimeraising concern
about the oral practices in endemic areas for
leishmaniasis, where dentistsarein frequent contact with
patients apparently cured from an episode of
leishmaniasis. Similar resultswere obtained in two more
clinical cases which showed lesions at the sites of
traumarinduced I Ps. In these cases, we obtained positive
results for Leishmania when the inflamed areas were
sampled by routine parasitological or immuno-
histochemical methods or by PCR assay. This made it
possible, on the one hand, to show the persistence of
Leishmania-parasites in patients that have received a
specific anti-leishmania treatment and, on the other, to
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reveal occult Leishmaniaininflamed areas, which would
otherwise have remained as inapparent infection.
Leishmania- parasitesisolated from the inflamed areas
proved to be very active as shown by their successful
establishment in culture mediaand/or by their ability to
produce active lesions in experimentally inoculated
animals. This also suggests that |P appears to act as a
reactivating factor of persistent infections, and promotes
the mobilization of the parasite to produce new lesions
at sites far distant from the primary one.

The observed reactivation may be a
consequence of the reaction of the immune-cutaneous
system in which elements such asthefollicular dendritic
cells are responsible for the long term retention of
Leishmania-parasites as has previously been suggested
(Tapiaetal., 1993; Tew et al., 1980). On the other hand,
exacerbation of the disease may be explained by an
induced increase in the number of parasites in the
metastatic lesion, possibly due to a recruitment of
mononuclear phagocytic cellsto the site of inflammation.
In this case, as it has been suggestd such cells, if not
activated would act as “safe targets’ for the parasite
(Mirkovich et al., 1986). The present observation also
appears to support that of Guevaraet al., (1993; 1994)
who demonstrated by PCR technique the presence of
persistent Leishmania in patients with along history of
clinical cure, and corroborates the opinion of other
workers on the role of parasite persistence in
leishmaniasis (Saravia et al., 1990; Aebischer, 1994;
Ramirez & Guevara, 1997).

The presence of Leishmania-amastigotes in
acuteinflammatory foci of clinically cured patients may
induce recurrent infective processes far from the site of
primary lesions. In this case, the new lesions should be
confused with re-infections. On the other hand,
inflammatory foci may be considered asinfective-sources
for sand fly-vectors. Thisfact may providethebasisfor
explaining the controversial indoor transmission of
leishmaniasis, and the possibility of considering man as
anintradomiciliar reservoir (Rojas& Scorza, 1989). From
the foregoing it is possible to suggest parasitologic
examination to detect Leishmania-parasites in
individualsthat having had CL suffered an acutelP. This
suggestion appearsto be supported by previousclinical
observations (Walton 1987) and by theincreasing cases
of recurrent CL due to the appearance of systemic
infectious diseases such as AIDS (Badaro et al., 1986;
Fernéndez-Guerrero et al., 1987; Fillola et al., 1992;
Martinez et al., 1993; Venencieet al ., 1993).
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TableN°1
Effect of an induced inflammatory processon the dispersion of Leishmania
in experimentally infected hamsters

Detection of Leishmania -N°(%) - in

Group N°of Hamsters PM. H.C. Liver Spleen Lymphnode Bonemarrow
.HW.I.P 10 7(70)  2(20) 2(20) 2(20) 6(60) 4(40)
CIlH. 10 - - - 4(40) -

I.H.W.1.P.: Infected hamsters with I.P.
C.I.H.: Control infected hamsters
P.M.: peritoneal macrophages

H.C.: Hemoculture

Similarly, the proposed examination may be
useful to detect occult or inapparent infections in
individuals coming from areaswhere CL isendemic.

Asinmen studied patientsthe effect of induced
IPs on the dispersion of Leishmania was also
demonstrated in experimentally infected hamsters. In
this case, dispersion was in the induced inflamed area
i.e. peritoneal cavity, which waspositivefor parasitesin
70% of the animals sampled. These findings support
the observations in human cases, showing the effect
that acute |Ps have on the dispersion of Leishmania-
parasites established in primary lesions and/or any part
of the body.

One more relevant aspect detected in the
experimental model, wasthe presence of colonizacion of
parasites in organs in contact with the inflamed area.
Thisincludes positive results in the liver, spleen, bone
marrow and lymph node in 20%, 20%,40% and 60%
respectively. This finding may be related to the
ocurrenceof visceralizing inindividualsaffected by CL.

SUMMARY

In this paper evidences are given on the effect
of traumainduced and of inflammatory processes (1Ps)
on Leishmania reactivation and migration in infected
patients (in cured or asymptomatic conditions), and in
an experimental model. Intheinflamed skin areas of the
human cases we detected Leishmania-parasites or part
of its genome by parasitol ogic, immuno-histochemical
(PAP) and molecular (PCR) methods. We also detected
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Leishmania DNA in ora samplesfrom patientswho cured
of leishmaniasis 5 to 10 years previousto the study and
who were experiencing | Psdueto gingival swellingsand
periodontitis.

The parasite migration observed in patients
after suffering atrauma was corroborated in an animal
model by causing an artificial intraperitoneal IP in
hamsters infected with Leishmania. In this case,
observations carried out from 4 to 12 days by in vitro
culture medium, stained smears and/or histological
sections, revealed the presence of parasites at the site
of inflammation (pertoneal cavity) andintheliver, spleen,
lymph nodes, bone marrow and circulating peripheral
blood. These results support the view that in the case of
leishmaniasis, clinically cured patients, active patients
or asymptomatic individual s can experience reactivation
of lesions after suffering atraumathat induce alocalized
IPs.
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