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TRYPANOSOMA (HERPETOSOMA) RANGELI TEJERA, 1920. INTRACELLULAR
AMASTIGOTE STAGES OF REPRODUCTION IN WHITE MICE

Servie URDANETA-MORALES & Felix TEJERO

SUMMARY

The method, site, and stage of multiplication of Trypanesoma (Herpetosomaf
rangeli Tejera, 1920 has not hitherto been known. We have now observed meny
intraceflular nests or pseudocysts, containing amastigotes and trypomastigotes
of this parasite in the heart, liver, and spleen of suckling (5.0 g) male white
mice (NMRI strain) inoculated ip. with 9 x 10¢ metatrypomastigotes/g body
weight from a 12-day-old culture of the “Dog-82” strain of T. rangeli, At the peak
of parasitemia (1.9 x 10¢ trypomastigotes/ml blood, 3 days posti-inoculation) va-
rious tissues were taken for sectioning and staining. The heart 'was most inten-
sely parasitized. The amastigotes were rounded or ellipsoidal, with a rounded
mucleus and the kinetoplast in the form of a straight or curved bar; the average
maximum diameter of 50 measured amastigotes was 4.2 s Binary fission 'was
seen in the nucleus and kinetoplast of some amastigotes; no blood trypomasti-
gotes were seen in division. The above characteristics, as well as the location of
the pseudocysts in the tissues, are similar to T. ernzi. Comparison of these re-
sults with those reported for other Herpetosoma suggest study of the taxonomic
position of T. rangeli.
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INTRODUCGCTION

Since its discovery by TEJERA U, many
fruitless attempts have been made to find the
site and reproductive mechanism of Trypano-
soma (Herpetoesoma) rangeli Tejera, 1920 in
mammals (HOARES). Qur use of a mouse model
(URDANETA-MORALES & TEJERQ!") for ob-
taining high parasitemias has enabled us to
find intracellular amastigotes multiplying in va-
rious organs.

MATERIALS AND METHODS

The details of the “Dog-82" strain of Trvna-
nosoma rangeli used have already been describ-

ed (URDANETA-MORALES & TEJERO M. The
strain has been clearly distinguished from T.
cruzi by: morphology, locomotor movements,
course of parasitemia, invasion of the hemo-
lymph and salivary glands of triatomids, and
lack of ability of the parasites to confer immu-
nity against subsequent infection by T. cruzi.
On the other hand, a biochemical characteriza-
tion of the “Dog82" strain was carried out
using a detailed comparison of the molecular
and kinetic properties of the neuraminidase pre-
sent in the parasite surface and released to the
culture medium. The molecular weight, subs-
trate specificity, and specific activity of the
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“Dipg-82" strain ensyme was identical to that of
2 bona-fide T, rangeli strains and differed com-
pletely from that present in cloned and unclon-
ed T. cruzi strains maintained in our laborato-
ry (URBINA, personal communication?) . Fur-
thermore, mice were inoculated i.p. with the “¥Y*
strain of T cruzi in blood from mice in which
the strain had been maintained. On Day 7, when
the parasitemia of T. ecruzi had reached iis
peak, the same mice were inoculated ip. with
T. rangeli from culture. Blood smears taken 2
days later showed clearly distinguishable try-
pomastigote forms of both T. cruzi and T. ran-
geli.

Eight 5.0 g suckling male mice (NMRI
gtrain) were inoculated ip. with 1.5 x 1(¥ fla-
gellates/g body weight from a 12-day-old cul-
ture in LIT medium. Six percent of the flagel-
lates were metatrypomastigotes, thus each mou-
se was inoculated with 9 x 10¢ metacyclic forms/
g body weight, Parasitemia was checked after
24 hr and thenceforth daily as already describ-
ed. Two mice were killed by cervical disloca-
tion at the peak of parasitemia on the third
day and the heart, liver, spleen, lungs, femoral
bone marrow, muscle, cartilage, sternal bone
marrow, and kidneys were taken to be fixed in
10% formol, imbedded in paraffin, and cut into
§ u serial longitudinal sections which were
stained with hematoxylineosin. Microphoto-
graphs were taken as already described. The
greatest diameters of the intracellular amastigo-
tes were measured in 50 examples with an ocu-
lar micrometer under oil immersion (1000 30,

RESULTS

Parasitemnias of 1.8 x 10¢ trypomastigotes/
ml blood were ohserved as early as 24 hr post-
inoculation (Fig. 1), being maintained up to the
third day, when the organs were taken. No
blood flagellates were seen to be in division.
Nests or pseudocysts of intracellular amastigo-
tes and trypomastipotes (Figs. 2-8) were seen
in the heart, liver, and spleen sections. The
heart was noticeably more intensely parasitiz
ed in a disseminated fashion The average ma-
ximum diameter of the 50 measured amastigo-
tes was 4.2 p. They were ovold, ellipsoid, or
rounded. with a large rounded nucleus, and
the kinetoplast appearing in the form of a
straight or curved bar, Several amastigotes
were seen with nuclei and kinetoplasts in bina-

ry fission. The other six experimental animals
developed chronic infections and did not die.

Fig. 1 — Pamasitemias of muce experimentally infected with
Trypanosoms  rangell

Fig. 3-8 — Intracellular stages of T. rangell in organs from
experimentally infected mice;

2.3 — Nests of amastigotes In cardiec muscle (TH0 X.
1400 X); 45 — Pseudocysts of trypomastigotes in heart
(150 X, 100 X).

& — Pseudocysts of amastipotes in  hepatic parenchyms

cell (1300 X); 7 — Nests of trypomastigotes in liver
(1300 X); 8 — Amastigotes in spleen bssue (950 X)

DISCUSSION

T. rangeli causes trypanosomiases in man
and in other mammals in the Neotropical re-
gion (PIFANOQ ). In 1936, De Leon (PIFANO 1)
described the first human cases, reporting blood
forms in division (ZELEDON ") and suggest-
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ing this as the normal mode of reproduction in
the vertebrate host. However, most workers
have not found dividing forms in blood (PI-
FANQU; D’ALESSANDRO3; ANEZ 1} nor in tis-
sues {HERBIG-SANDREUTER 7; PIFANO %) al-
though bloed trypomastigotes in a predivision
stage have been c¢bserved by GREWALS and
TOBIE ¢, MOLYNEUX 1, studying T. rangeli
infections of mammalian cell cultures at 37 C,
deduced that the parasite probably multiplied
extracellularly by binary fission of trypomasti-
gotes In the mammal. Forms in division found
in certain viscera of experimental hosts by DEA-
NE+ and ANEZ! seemed to indicate an initial
reproductive phase. BENAVIDES & KUHN (ci-
ted by GROGL & KUHNS) have found that
there is a possibility that T. rangeli has an in-
tracellular stage in mammals.

In the subgenus Herpetosoma, forms in di-
vision in tissues and visceral capillaries have
been reported for T. evotomys, T. nahiasi, T.
microti, T. zapi, and T. xeri (HOARE %, MOLY-
NEUX 12; MARINKELLE & ABDALLA 19},

We have found, in experimentally infected
suckling white mice, numerous intraceliular
amastigotes and trypomastigotes of T. rangeli
in pseudocysts in the heart, liver, and spleen.

In all these organs the morphology and place-

ment of the nests in tissues, as well as of the
parasites in the pseudocysts, 'were similar to
those of T. cruzi, as described by VIANNA®
and KOBERLE °,

The finding that the multiplication of .
rangeli in the mammalian host is in the amas-
tigote stage and is intracellular, in contrast to
the tissue or blood multiplication of the other
members of the subgenus Herpetosoma that
have been studied (HOARES) suggests study
©of T. rangeli from a taxonomic point of view,
possibly leading to a redefinition of the sub-
genus.

RESUMEN
Trypanosoma (Herpetosoma) rangeli Tejera,
1920: Hallazgo de estadios amastigotes con re-

produccion intracelular en ratones albhinos

'El método, sitio y estadio de multiplicacién
de Trypanosoma (Herpetosoma) rangeli Tejera,
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. samente parasitado.

1920 no habia sido determinado hasta ahora.
Nosotros hemos observado numerosos nidos o
pseudoquistes intracelulares que contienen
amastigotes y tripomastigotes de este pargsito
en el corazodn, higado y bazo de ratones albi-
nos machos de 5,0 g de peso (cepa NMRI) ino-
culados por via ip. con 9,0 x 104 metairipo-
mastigotes/g de repique de 12 dias en medio
LIT, cepa “Perro-82°. En el pico de la para-
sitemia (1,9 x 1% iripomastigotes/ml de sangre,
3 dias post-inoculacién) fueron retirados varios
organos para seccionar y teilir con hematoxili-
na-eosina. El corazdn fue el érganc mas inten-
Los amastigotes son re-
dondeados y ovalados, con nucleo redondeado y
kinetoplasto en forma de barra recta o0 curva;
el promedio del didmetro maximo de 50 amas-
tigotes medidos fue de 4,2 p. Fue observada fi-
sion binaria en el micleo y kinetoplasto de al-
gunos amastigotes; no fue vista division en los
tripomastigotes sanguicolas. Las caracteristi-
cas anteriores, asi como tambien l1a localizacién
de los pseudoquisies en los tejidos, son simi-
lares a T. cruzi. La comparacion de estos re-
sultados con los reportados para otros Herpe-
tosoma sugiere el estudio de la posicion taxo-
ndmica de T. rangeli.
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