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Morphological Features of Trypanosomes from Squirrel
Monkeys from the Brazilian Amazon
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Rio de Janeiro, RJ, Brasil

A morphometric analysis of blood trypomastigotes identifielhgsanosoma minasende saimirii,
andT. rangeliharbored by squirrel monkeys from the Brazilian Amazon was performed. Additionally,
morphological and biological comparative analyses were conducteéd s&imiriilike andT. rangeli
development forms from haemoculture and xenodiagnosis. lllustrations are given of blood trypomastigotes
as well as of developing flagellates in triatomine and axenic culture. Mean values of blood trypomastigotes
of T. saimiriidiffer statistically from those of. rangeliin only two out of ten morphological characters
measured, and ranges overlapped. The developing forMssafimritlike parasites were essentially
identical in both xenodiagnosis and haemoculture to those ngeli Trypanosomes confirmed &s
rangeliwere transmitted to mice by the bites of the great majority of triatomines that Tedaimirii-
like infected monkeys. We conclude that, based on morphology and on the development in triatomine
bugs and haemocultur&, saimiriishould not be considered a distinct species. We therefore propose
saimirii to be a junior synonym of. rangeli

Key words: Trypanosoma rangeti Trypanosoma saimirii Trypanosoma minasensérypanosomes
measurements - trypanosomatid flagellates - neotropical primates-culture - xenodiagnosis

Nearly all of the surveys on the prevalence dbiological features than morphological ones in the
trypanosomes in non-human primates have beelistinction between this parasite ahdninasense
based on Giemsa-stained blood films. Althougfio learn more about the morphological character-
some species of trypanosomes, llkgpanosoma istics of blood trypomastigotes as well as the mul-
(Schizotrypanuincruzi Chagas and. (Mega- tiplying forms of these parasites we performed a
trypanun) lambrechtiMarinkelle, develop blood morphometric analysis. In addition, we discuss
trypomastigotes that are morphologically verythe taxonomic status gt saimirii based on both
characteristic, identification of other species isnorphological and biological features.
often di.ffic.ullt due to the inter§pecifig mgrphologi— MATERIALS AND METHODS
cal similarities and intraspecific variability (Dunn ) o
et al. 1963, Marinkelle 1966, Dunn 1968). For ex-  The parasites analyzed were found in isolates
ample, TrypanosomaHerpetosomp saimirii ~ as well in blood smears from 165 squirrel mon-
Rodhain, because it jsoorly characterized, has Keys during the trypanosome survey conducted by
seldom been identified by most of the authors duiiccardi and Lourenco-de-Oliveira (1997). Details
ing surveys of trypanosomes in squirrel monkey@bout the collection sites .aS Well'as proced'ures fOI’
It is believed thaf. saimirii resemblegrypano- haemoculture and xenodiagnosis are available in
soma(Megatrypanum minasens€hagas in blood  Ziccardi and Lourenco-de-Oliveira (1997).
trypomastigotes, but the former infects triatomine A light microscope was used to observe
bugs and develops profusely in Novy, McNeal anifypomastigotes in Giemsa-stained thin blood
Nicolle (NNN) medium, whiléT. minasenseloes smears from two squirrel monkey spec®aimiri
not (T. minasensenay be cultured under specialsciureusand Saimiri ustus from the Amazon
condictions, but not only in NNN, see Ziccardi efZiccardi & Lourenco-de-Oliveira 1997), and from
al. 1996). When Rodhain (1941) descrised marmosetsCallithrix penicillata(Geoffroy), from
saimirii he seemed to be much more influenced byelixlandia, State of Minas Geraib. (Tejeraig)

rangeliTejera trypomastigotes were analyzed mor-

phometrically in thin blood smears of naturally
- infected squirrel monkeys as well as from a mar-
*+Corresponding author. Fax: + 55-21-290.9339. E-maifMoset and from mice experimentally infected with
ziccardi@gene.dbbm.fiocruz.br isolates of this parasiteom squirrel monkeys from
Received 23 September 1996 Balbina and Samuel. A standard straiff.afingeli
Accepted 20 August 1997 (stock R1625-CDC) was used for comparisons
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(Miles et al. 1983). A sample of these blood Studying and measuring 15 blood try-
trypomastigotes, as well as multiplying forms frompomastigotes (Table la) from two squirrel monkeys,
haemoculture and xenodiagnosis (triatomine bugsRodhain (1941) concluded that saimirii had a
was sketched using a Leitz Dialux 20 EB microthinner posterior end than that of theninasense
scope with a camera-lucida. ClassificationTof which is also gradually tapered, and that its kine-
rangeli in the subgenu3ejeraiafollows Afiez toplast was frequently elongated, in the form of a
(1982).Morphometric analysis was performed acshort rod. Otherwise, it was morphologically simi-
cording to Hoare (1972]. cruziwas notincluded lar to the marmoset trypanosome. According to
in the analysis. Statistical analysis was done usirigodhain (1941) the nucleus is oval and situated at
a t-Student test. In groups where values showedtlzge junction between the middle and anterior thirds
great variability the non-parametric test of Mannand there are frequently vacuoles near the nucleus.
Whitney was used. The differences were considFhe undulating membrane is well developed, with
ered to be significant whemn£ 0.01. In Table I, several folds. The end of the flagellum sometimes
because we had a non-normal distribution, daaresents a punctiform thickening, which is also
were transformed by logarithm. displayed byT. minasenséCarini 1909, Rodhain
RESULTS AND DISCUSSION 1937a, Deane & Damasceno 1961). Deane and
. L . Damasceno (1961), studying trypanosomes found
One of the most widely distributed species ofn the blood of fouss. sciureuand comparing them
trypanosome in Neotropical monkeys Ts to those found in &. jacchus corroborated the
minasenseThis trypanosome was originally de-observations by Rodhain (1941). They observed
scribed by Chagas (1908) from the blood of a mathat T. saimirii had smaller dimensions than
moset,C. penicillata from Lassance, State of minasenséTable Ib).
Minas Gerais, Brazil. Carini (1909) found |n the present papef, minasensés distin-
trypomastigotes similar to those ®f minasense guished from the other trypanosome species from
in the blood of aCallithrix jacchus (Linnaeus) blood smears by taking into account several mor-
purchased in Rio de Janeiro. He redescribed th#ological features which included mean measures
species in much greater detail and included itgsed by previous workers (Table 1). However,
physical dimensions (Table Ic). among the several analyzed parameters, the body
Rodhain (1937a) found trypanosomes similafength and width, the distance from posterior end
to T. minasensen the blood of a squirrel monkey, of the body to kinetoplast and the shape of the pos-
S. sciureusfrom Brazil. Although he noted that terior end of the body were given more weight for
these flagellates were smaller than those reportegecies identification. In contrast to bathiangeli
by Carini (1909), he conditionally identified themand T. saimirii (Table 1) the posterior end of the
asT. minasensén his first trlal_s with the frypano- pody (PK) inT. minasensis usually large but not
some fron. sciureushe obtained a transitory in- gradually tapered to a point and the cytoplasm is
fection in a splenectomized rat inoculated with thetained deep blue. But, even in the blood of its origi-
infected blood, but he did not succeed in infectingal host (marmoset3) minasenssometimes dis-
five other rats, three mice, a hamsteRf@sus plays a posterior end as short as 5 um (Fig. 2, Tables
monkey or a marmoseC( penicillaty. In spite of | 11). Notwithstanding, these trypomastigotes with
the scanty parasitemia in the blood of squirred short PK displayed all other features of typical
monkeys, he obtained haemocultures in NNN meninasenseOur morphometric measurementdof
dium. Later, Rodhain (1937b, 1941), suspicious ghinasensdrom marmosets (Table Il) agree with
the size differences in comparison wilh those observed by Carini (1909), Rodhain (1941),
minasensgedecided to feed fleas, ticks and hepeane and Damasceno (1961) and Dunn et al.
matophagous Hemipteran the infected squir- (1963) (Table I).
rel monkey. UnlikeT. minasensghe trypanosome A priori, all large trypomastigotes resembling
from S. sciureussuccessfully infecte®ans- T, minasensebut not displaying the above men-
trongylus megistugBurmeister) andCimex tioned features and, with PK around 4.5 pm were
lectularius Linnaeus. Since the squirrel monkeydiagnosed a3. saimirii. The general features of
trypanosome multiplied readily in NNN mediumthe trypomastigotes identified &s saimirii were
and in triatomine bugs, Wh|lg that of the marmohody width around 3 um, cytoplasm generally pale
set, T. minasensebesides being larger, appeareglue, posterior end gradually tapered and undulat-
to be incapable of infecting such insects or of beng membrane with several folds. However, some
ing cultured, Rodhain (1941) decided to describgf these blood trypomastigotes did not agree in all
the squirrel monkey parasite as a new speciegspects with the above mentioned morphological
which he called. saimirii characters. For instance, some parasites had PK in

TABLE |
Measurements and comparisons between blood trypomastigdtsgoahosoma minasense, T. rangeld trypanosomes similar 1o saimirii with previously published

data on natural or experimentally infected animals. Ranges given with means in parentheses in (um) except for ratios

NI

Ki

NA

L PK KN
7-8

28.5-33.5

No. measured

Species and/or strains (host)

2.

15 5.38

T. saimirii (S. sciureyé

(31)
19.2-26

(23.3)

2.2-3.2
@7

4.6-8

(6.6)

0.4-1
(0.8)

3.8-7.6
(5.3)

22

T. saimirii (S. sciureuf

(1.4)

(7.6) (2.8) (0.8)

(8.3)

0.8-1.8
1.2)

2.48-3.88

4.87

6.56
5.6-13.6

7.82
6.8-14
(10.7)

30.7
23-39

(30.6)

13
39

T. minasenséC. penicillatg?
T. minasens¢C. jacchuj®

—

2.6-4.4

12 549
(6.6) (3.5)

(8.4)

<
[1o]

4-1.2

0.

Mem Inst Oswaldo Cruz, Rio
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2.1

(8.7) (2.6)

(0.8)

46
1525

@

8-10
4.5-6.5

(55)

12-16.5
(15)

25

45
5-5.9
(6.5)

10-15
8.5-17

o 38-45
43 30-46

T. minasenséC. jacchuj®
T. minasenséS. nigricollig®

(11.5)

(38)
28.4-48

2-6 2-2.7 1.2-2.1

4-10

4-13.6

6.8-15

T. minasensgseveral author8)

0.9-1.
(1.3)

0.2-0.8
(04

1-2.3

(@)

5-11

(8.8)

7-12

(8.9)

1-2
@n

7-10
(8.1)

0.6-1

2-83
(08)

(3.2)

25-40
(31)

T. rangeli (mice, our data)

1.6-2

1.2-1.7

7.9-9.5

0.7 8.2-10

1.8-7

25-37

T. rangeli (man, various§

1.1-2.2

(1.6)

1.2-1.4
3

7-10.7

6.3-11.7

o 9.3-12.7

2.7-4

23

T. rangeli R1625 (man

(10.7)

(3.3)
1.7-5.7
3.3)

(32.1)

5-10.3
75

6.6-11.7

92

7-12.7

27-37
(29.1)

25

T. rangeli (BUG 1798 GLY

~
o
-

1.2-15

7.3-12.7
©.7) (L.3)

5.10.6
(7.9)

2.7-4
32

25.7-33.3

(30.8)

10

T. rangeli (BUG 1801 GLY

(1.8)

(9.9)

55-11
9.2)

3.55

25.5-34
(30.7)

25

T. rangeliSC58 E. dasythriy 9

(9.5)

(9

4

3.4-4.4
(1.8-7)

8.1-9.5
(5-11)

6.9-8.9
(5-12)

9.5-9.7
(8.2-10)

0.7

26.4- 33.8

(25-37)
L: total length (flagellum included); PK: distance from posterior end of the body to kinetoplast; K: kinetoplast; KN: ffistarkieetoplast to anterior margin of nucleus; N

nucleus length; NA: distance from nucleus to anterior end of body; F: free flagellum; B: body width (at nucleus leveBtdfitalsinindex (PK/KN, according to Deane &

T. rangeli (man and mice, variods)

(1.1-2.8)
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Carini 1909d - Dunn et al. 1963 - Hoare 1972f - Miles et al. 1983;

Damasceno 1961); NI: nuclear index (PN/NA); Rodhain 1941b - Deane & Damasceno 1961:

g - Steindel et al. 1991 arid- D’Alessandro 1976.
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the range fofT. saimirii (Table 11), but the body

length, width and coloration as well as the shape

of the posterior end were like minasensén those
cases the parasites were arbitrarily identified.as

minasensghecause PK of this parasite may have a

large range (Table I1).

Based on Table Il and Figs 1, 2 and 3 we can
make a comparative analysis of the measurements

and feature of the blood trypomastigotesTof
minasensgr. rangeliand trypanosomes similar to

T. saimirii found in the thin blood smears from a
dozen primates. The differences were statistically

significant between blood parasitesTofsaimirii
andT. minasens@ the total length, in PK, in the

nucleus length, in body width and kinetoplast in-

dex (Table 11).
Both T. minasensandT. saimirii display a de-

gree of morphological variation (Table I, Il) that

makes their identification difficult, particularly in

thick blood smears. For example, there are
trypomastigotes in the blood of marmosets and squir-
rel monkeys, respectively, that are smaller than those

described forT. minasensand larger than those
considered to b&. saimirii (Deane & Damasceno

1961, Dunn et al. 1963 and see Figs 1, 2). Although
the dimensions are larger in the marmoset trypano-
some than in the trypomastigotes found in squirrel

monkeys (identifiable aB. saimiri), the minimum

and maximum measurements for the former gener-
ally overlap those of the latter, a fact that was also

noted by Dunn et al. (1963).
The trypomastigotes we identifiedsangeli

(Table 1l and Fig. 3a) were typical forms, similar
in dimensions and feature to those described by
other authors in human and non-human primates,
rodents, and marsupials, both naturally and artifi-
cially infected (Table | and Fig. 3b,c; Groot et al.
1951, Herbig-Sandreuter 1957, Deane 1958,
D’Alessandro 1976, Miles et al. 1983, Steindel et
al. 1991, Urdaneta-Morales & Tejero 1992). The
T. rangelitrypomastigotes we detected in the blood
of squirrel monekys and marmosets had a mean
length of 30.9 um, were narrower (width of 1.9
um) and, had a cytoplasm paler than those belong-

ing to bothT. minasensandT. saimiriilike. The

kinetoplast was generally closer to the posterior
end (around 3.8 pm from the posterior end) and
7.8 um from the nucleus (Table Il and Fig. 3a).

Blood trypomastigotes df. saimiriiandT. rangeli

were statistically different only in nucleus length
and in body width. These results show that indeed
there is a higher morphological similarity between

T. saimiriiandT. rangelithan betweef . saimirii
andT. minasenséTable ).

We were faced with a range of forms, some

typical of T. minasensandT. rangeli,others simi-
lar to T. saimirii, and still others intermediate, of-

0.7-2.2
1-2.7

0.4-1.3
0.5-2

Kl

1.5-4
3.5-6.3

5-10
5-10

NA
5-11
5-12

2-3

1.4-3
2+0.0% 88+036 7.6+0.33 49+0.F1.1+0.06 1.7 +0.08

KN
5-9
5-11

TABLE II
Measurements of blood trypomastigotes of trypanosomes similaypganosoma saimiriiT. minasensandT. rangelifound in thin blood smears from naturally infected

0.5-1
0.6-1.1

PK
2-8
5-10

L

24-40
31.4+0.78 45+0.2% 09+0.02 7.3+0.23 2.3+0.6782+0.26 82+0.36 3+0.91 0.6+0.08 1.5+0.06

25-49
36+0.8%8 7.1+027 09+0.08 7+0.24

36

33

squirrel monkeys and natural or experimentally infected marmosets. Ranges given with means + SE in (um) except for ratios
No. measured

T. saimiriP (squirrel monkeys)
T. minasensésquirrel monkeys)

Species (host)

<

o

N~

o

™
N
@
<]

0.8-1.2 4-9

5-13

25-53
36.2+1.37 88+040 1£0.02 63+020 2.6+0.1411.5+058 8+0.36 56+0.291.4+0.07 1.4+0.0?

31

T. minasensgmarmosets)

0.3-0.9 0.8-2

.2-

7-9

29-36
30.9+0.49 3.8+0.30 0.9+0.03 7.8+0.18 2%08%+049 9.2+0.41 1.9+08205+0.04 1.4+0.09

L: total length (flagellum included); PK: distance from posterior end of the body to kinetoplast; K: kinetoplast; KN: ffistarkieetoplast to anterior margin of nucleus; N:
nucleus length; NA: distance from nucleus to anterior end of body; F: free flagellum; B: body width (at nucleus leveBtdfitalsinindex (PK/KN, according to Deane &

10 and 7
Damasceno 1961); NI: nuclear index (PN/N&)experimentally infected marmosébsmorphologically indistinguishable from those described by Rodhain (1941) and Deane

& Damasceno (19613; statistically compared witfi. minasens&om squirrel monkeys.Values in a column followed by a different letter are statistically dispriz0a01.

T. rangeli (marmosef
and squirrel monkeys)
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Fig. 1: trypomastigotes found in thin blood smears from naturally infected squirrel monkeys from Balbina and Sarypat: a:
nosoma minasensk: T. saimirit-like; and c: a red blood cell fro®aimiri sciureudor comparison. Fig. Zf. minasenséund in
thin blood smears from naturally infected marmosegdijthrix penicillata, from Felixlandia, Minas Gerais. A marmoset red blood
cell is show for comparison.

SR ARV~ B o2
T =n o @
SRR

Fig. 3: Trypanosoma rangelParasites found in thin blood smears from a: naturally infected squirrel m&aeyri ustusb: a
marmosetCallithrix jacchus experimentally infected with haemoculture fr@msciureusc: mice, experimentally infected with
isolates from squirrel monkeys from Balbina and Samuel (Ziccardi & Lourengo-de-Oliveira 1997).

ten in the same animal (Table II). Squirrel monp'Alessandro 1976, Miles et al. 1983, Steindel et
keys harbored trypanosomes that lacked diagnogt. 1991, Urdaneta-Morales & Tejero 1992) also
tic parameters to be distinguished. This wide rangfcludes blood trypomastigotes that are wider (0.9-
of forms was also reported by Dunn et al. (1963).1 um), longer (9.3-39 pm), and sometimes with
Sometimes, the parameters to distinglliskaimirii g greater distance between the posterior end and
from the above mentioned species can not be asre kinetoplast (0.5-8 um), with a well-developed
tablished except arbitrarily. The morphometry andndulating membrane and a vacuoled, densely
the general features did not assure the identificatained cytoplasm. Such robust or “mature” forms
tion of this parasite. of T. rangelj with a large PK, have dimensions
The pleomorphism previously describedTin and feature that are similar to those of trypano-
rangeli (Herbig-Sandreuter 1957, Hoare 1972gomes identified & saimiriiin the blood of squir-
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rel monkeys (Tables I, 11). It is likely that the ing forms found in haemoculture of squirrel mon-
trypomastigotes from the blood of squirrel monkeys in whose blood we had found only parasites
keys that have been identified by othersTas identifiable asT. saimirii were essentially identi-
saimirii correspond to either (I) minasenseon-  cal to those ofT. rangeli(strain R1625), both in
sidering its pleomorphism (resulting from thethe general features and morphometry (Fig. 4, Table
length of the infection or interaction with a differ- I11). The haemoculture of primates supposedly in-
ent host (Ziccardi 1995) or, (2) the “mature” formdected withT. saimirii were always positive and
of T. rangeli Indeed, the morphometry df.  profuse, with the predominance of long and slen-
saimirii-like blood trypomastigotes differs statis-der epimastigotes.
tically from those ofT. rangeliin only two out of The statistical analysis of measures of cultured
ten characters analyzed. forms isolated fron$. sciureusupposedly infected
This conclusion strengthens the hypothesiwith T. saimirii, and of those oT. rangeli(strain
made by Deane and Damasceno (1961). They g&1625), showed that among short and large
as did Rodhain (1941), positive haemocultures (iapimastigotes the only significant difference is the
NNN) as well as xenodiagnosis (triatomine bugslength of free flagellum. In short trypomastigotes
from squirrel monkeys infected with what theythe differences are PK, KN and in the length of the
called T. saimirii (trypomastigotes resembling  free flagellum, and ranges overlapped. This shows
minasensgbut with smaller dimensions). They dida morphometric similarity between these parasites
not find metacyclical forms of the parasite in thes€Table 11).
invertebrates nor did they determine the form of The flagellates found in the gut of triatomine
transmission (i.e., inoculative or contaminative)bugs fed on squirrel monkeys, in whose blood only
However, Deane and Damasceno (1961) did ndt saimirii-like parasites had been detected, were also
rule out the possibility that the forms observed irssentially identical to those Bfrangeli(Table IV,
culture and in the triatomine might be of anotheFig. 5a). When haemocultures Bf saimiriidike
trypanosome, not detected by direct examinatioimfected primates were injected in the hemocoel of
(Giemsa-stained blood smears), but nevertheleBs prolixus both the hemocoel and the salivary
circulating in the blood of the squirrel monkeysglands became infected (Ziccardi & Lourenco-de-
they examined. But what are the multiplying form®liveira 1997) with flagellates also indistinguish-
supposely belonging t®. saimirii? The develop- able from those belonging ™ rangeli(Tables V,

TABLE Il
Measurements of flagellates found in axenic culture, isolated fr®ainairi sciureusnfected with trypanosomes
similar toTrypanosoma saimiriiandcomparisons witfT. rangeliR1625, isolated from man. Ranges given with
means + SE in (um)

Forms No. measured L PK KN NA F B
Saimiri sciureus

Short epimastigotes 59 10-30 3-12 0.2-1.3 3-15 2-10 1-4
17.7+0.78 6.1+0.27 0.7+0.06 8+0.44 48+6.32.1+0.09

Large epimastigotes 28 33-50 8-21 0.1-2 13-29 4-20 1-2.2
426+0.96 12.3+0.53 0.7+0.20 17.9+0.87 9.3+9.68.7 +0.07

Short trypomastigotes 16 10-23 1.3-5 1-4 2.3-12 1-9 1.2-3
17.8+1.01 29+0.28 2.7+022 75+0.67 45+063 1.9+0.11

Large trypomastigotes 35 33-51 8-15 1-39 9-20 4-20 1-25

425+086 10+0.26 22+03913.3+0.62 9.5+053 1.7+0.07
T. rangeli(R1625)

Short epimastigotes 38 10-29 2-10 1-1.2 2.3-10 4-12 1.3-2.1
192+0.76 63030 1+004 63+028 8+0.431.9+0.04
Large epimastigotes 28 31-50 9-13 1-1.2 10-20 8-13 1-2.1
38.9+1.02 109+0.24 1+0.07 13+0.46 11.2+B.287+0.07
Short trypomastigotes 14 13-28 2.5-9 1-2 3-12 5-11 12-2
22+094 58045 1.4+018 89:066 87:0.38 1.7+0.08
Large trypomastigotes 12 31-41 8-13 1-2 9-15 9-13 1-2

357+1.16 10.3+0.49 1.2+00912.1+0.67 10.8+0.37 1.7%0.11
L: total length (flagellum included); PK: distance from posterior end of the body to kinetoplast; KN: distance from

kinetoplast to anterior margin of nucleus; NA: distance from nucleus to anterior end of body; F: free flagellum; B:

body width (at nucleus level). Values in a column followed by a different letter are statistically digirfc0@1.
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Fig. 4: forms found in haemoculture.Taypanosoma rangelR1625; b: parasites isolated from a naturally infected squirrel mon-
key, Saimiri sciureugrom Balbina, with parasitemia by trypanosomes simildr. saimirii.

VI and Fig. 5b,c; Zeledon 1956, Hoare 1972, Cuba& Lourengo-de-Oliveira 1997)ndeed, the multi-
Cuba 1973, Steindel et al. 1991). Trypanosomesying forms of T. saimirii in both the triatomine
confirmed ag. rangeliwere transmitted to mice by bugs and axenic culture illustrated and/or described
the bites of the great majority of triatomines that wéy Rodhain (1937a), Deane and Damasceno (1961)
fed on aT. saimiriilike infected monkey (Ziccardi and Lourenco-de-Oliveira (1988) resemble to those
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TABLE IV
Measurements of flagellates found in gut conten®Rhafdnius prolixushat fed orSaimiri sciureusinfected
with trypanosomes similar firypanosoma saimiriand comparisons with. rangelistrain R1625 isolated from
man. Ranges given with means + SE in (um)

Species/forms No. measured L PK KN NA F B
Saimiri sciureus
Short epimastigotes 16 12-29 4-11 1 3.5-15 1.5-9 1-4
20+1.26 7.8+0.48 94+0.84 4+045 21+0.17
Large epimastigotes 14 39-51 10-19 1.0-1.5 15-30 4-15 1-2
47+1.28% 13.8+0.87 1.0+0.08 239+154 83+0.88 1.7+0.10
Short trypomastigotes 1 19 4 1 8 5 2
Large trypomastigotes 1 50 15 3 21 10 15
T. rangeli(R1625)
Short epimastigotes 14 20-25 3-10 1 10-15 29 1.2-3
226+0.61 6.9+0.53 12.4+0.864.4+060 2+0.12
Large epimastigotes 9 31-51 5-10 1-2 15-21 1-11 1-2
358+20P 994126 1.2+020 19.2+062 57+1.04 1.7+0.12
Short trypomastigotes 1 20 4 _ 6 6 2
Large trypomastigotes 1 50 15 3 20 5 2

L: total length (flagellum included); PK: distance from posterior end of the body to kinetoplast; KN: distance from

kinetoplast to anterior margin of nucleus; NA: distance from nucleus to anterior end of body; F: free flagellum; B:

body width (at nucleus level). Values in a column followed by a different letter are statistically digtifidd &XL.

TABLE V
Measurements of flagellates found in hemolympRleddnius prolixugxperimentally infected with a
trypanosome culture isolated fraBaimiri sciureuswith parasitemia by trypanosomes similaiteaimirii.
Ranges given with means (um) in parentheses

Forms No. measured L PK KN NA F B

Short epimastigotes 3 11-2 1.2-4 _ 3-3.2 10-12 1.5-3
(16) 2.7) (3.1) (11) (2.2)

Intermediate epimastigotes 9 30-40 12-25 1 5-10 6-12 1.3-3
(37.1) (20.1) (7.3) (9.6) 2)

Large epimastigotes 42 45-100 21-65 1-1.5 5-20 4-35 1.3-3.5
(65.4) (44.1) (1.2) (11.2) (10.5) (2.2)

Short trypomastigotes 9 11-20 2 1-2 3-9 5-11 1.9-4
(16.4) (1.4) (5.6) ) (2.8)

L: total length (flagellum included); PK: distance from posterior end of the body to kinetoplast; KN: distance from

kinetoplast to anterior margin of nucleus; NA: distance from nucleus to anterior end of body; F: free flagellum; B:

body width (at nucleus level).

of T. rangeli(see Herbig-Sandreuter 1957, Zeledomemocoel of triatomine bugs and subsequently are
1966apudHoare 1972, Cuba-Cuba 1973). not transmitted by the bite to susceptible hosts

Even thoughT. saimirii has developing forms (Coutinho & Nussenzweig 1952, Tobie 1961,
essentially identical to those dt rangeliin  Zeledon 1965, Hoare 1972, Cuba-Cuba 1973, D’
triatomine bugs, it is believed that the infection byalessandro 1976). If the invasion and infection of
T. saimiriiis restricted to the gut whileTrangeli  the hemocoel b¥. rangeliis eventual, depending
the infection reaches the hemocoel and the flagedn several circunstances, such as the parasite strain
late invades the salivary glands. However, severahd the triatomine bug species, this biological event
strains ofT. rangeli mainly those from long-term does not assure the distinction betw&erangeli
culture in axenic media, may fail to invade theandT. saimirii.
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TABLE VI
Measurements of flagellates (metacyclic) found in salivary glanBhodinius prolixugxperimentally infected
with a trypanosome culture isolated fr&aimiri ustusvhich had parasitemia by trypanosomes similar to
Trypanosoma saimiriiandcompared to previously published datalTomangeli Ranges given with means (um)
in parentheses

Species (host) No. measured L PK KN NA F B

T. rangeli(Saimiri ustusour data) 35 9-16 1-3 1-4 2-6 2-5 1-2
(11.6) (1.5) (2.4) (3.7) (3.2) (1.6)
T. rangeli SC58 Echimys dasythrj® 50 8.4-10.2 0.6-1.2 1.9-2.7 26-34 27-35
9.3) 0.9) (2.3) @3 (3.1)
T. rangeli® o 10-13 3
T. rangeli(R. prolixus- El Salvadorf __ 8.3-13.3

L: total length (flagellum included); PK: distance from posterior end of the body to kinetoplast; KN: distance from
kinetoplast to anterior margin of nucleus; NA: distance from nucleus to anterior end of body; F: free flagellum; B:
body width (at nucleus levely Steindel et al1991;b: Hoare 1972 and: Zeledon 1956.
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Fig. 5: forms found in triatomine bugRlfodnius prolixusthat fed on squirrel monke@aimiri sciureusand in adult oR. prolixus
injected in the hemocoel with samples of haemoculture 8oseiureusindS. ustusThe squirrel monkeys are naturally infected,
with parasitemia by trypanosomes similaiftsaimirii: a: gut contents; b: hemolymph and c: salivary glands.

P. megistusvas the only triatomine species usedrypomastigotes in the gut of triatomine (Rodhain
by Rodhain (1937b) in his experimental infectiond937b, 1941, Herbig-Sandreuter 1957, Deane
with T. saimirii. However, it is belived that iR. 1958, Zeledon & Blanco 1965, Hoare 1972, Cuba-
megistusas well as in somEiatomaspecies, that Cuba 1973).

T. rangeliinfects only the gut, with invasion of the  In conclusion, there are neither reliable mor-
hemocoel rare, and the parasite has never beghological nor biological differences betwe€n
found in their salivary glands (Coutinho & rangeliandT. saimiriiin the developmental cycle
Nussenzweig 1952, Zeledon & Blanco 1965, Hoari the invertebrate hosts nor in axenic culture. The
1972, Cuba-Cuba 1973). flagellates found in haemocultures and in xenodi-

The invasion of the triatomine hemocoely agnosis of squirrel monkeys displaying parasitemia
rangelimay not occur until 30 days after an infecby T. saimirii are actually developing forms ®f
tive blood meal (Hoare 1972, Cuba-Cuba 1973yangeli
This period may not have been taken into account Besides, most of xenodiagnosis and haemo-
by the authors (Rodhain 1941, Deane &ulture of squirrel monkeys infected with
Damasceno 1961) in their examination ofminasensevas positive, and the respective devel-
xendodiagnosis of squirrel monkeys infected wittoping forms were actually found to belongTo
T. saimiritlike parasites. Botf. saimiriiandT. rangeli (Ziccardi & Lourenco-de-Oliveira 1997).
rangeli experimentally infect the bed bug. However, T. minasensaloes not develop in
lectularius as well as may display non-metacyclicriatomine bugs and its developing forms in cul-
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ture media are rather distinct from thoseTof el monoSaimiri boliviensisen la region amazonica,
rangeli (Dias & Campos-Seabra 1943, Deane & Peru.Rev Inst Med Trop Sé&o Pauo47-50.
Damasceno 1961, Ziccardi et al. 1996). Thos@aker JR 1972. Protozoa of tissue and blood (Other than

primates were therefore considered to have mixed the Haemosporina), p. 29-56. RNTW Fiennes,
infections ofT. minasensandT. rangeli. Pathology of Simian PrimateEarger, Basel.

- . . . ini A 1909. UbeiTi i serch f
Wild animals may be simultaneously |nfectedcarg]éhiﬁs Tmpenhe;rgr{%ir?zigwla minasenssre

with more than one trypanosome species, althou@thagas C 1908rypanosoma minasense. Brazil Médico
only one may be detected in blood smears. There- 22 471.

fore, the parasite developing in xenodiagnosis ofoutinho JO, Nussenzweig V 1952. Infecgéo experimen-
and haemoculture may not belong to the same spe- tal de Triatomineos pelb rangeliTejera, 1920Fol
cies found in blood smears. This possibility was__Clin Biol 18:181. B

not often taken into account, and mixed infectionQUbaéC_T_‘b?;A 237&]’0%% g?uzm:cﬁggi::rrg?gae
h_alve already led some_authors to describe new spe- Pansfrongy%]us herreriMSc. Thesis, UFMG, Belo
cies, e.g.,T. sanmartiniGarnham and Gonzales- Horizonte, 84 pp.

Mugaburu (Deane 1969, Hoare 1972, Marinkellgy aAlessandro A 1976. Biology ofirypanosoma
1976). This was probably the caseTinsaimirii (Herpetosomprangeli Tejera, 1920, p. 327-403. In
That s, in view of the morphological and biologi- WHR Lumsden & DA Evans (edsyhe Biology of
cal features off. saimirii in both vertebrate and  KinetoplastidaAcademic Press, London.
invertebrate hosts discussed above and its reseRiflessandro A, Eberhard M, Hincapie O, Halstead S
blance tdT. rangeli(although also t@. minasense ~ 1986.Trypanosoma cruzindTrypanosoma rangeli
in some blood trypomastigotes), we conclude that in Saimiri sciureusrom Bolivia andSaguinus mistax

LT . I N from Brazil. Am J Trop Med Hyg 3%285-289.
in his description off. saimirii, Rodhain (1941) peane M 1958. Encontro de tripanosomas do tipo

actually worked with squirrel monkeys infected  rangeliem gambaés da espéiielphis marsupialis
with T. rangelior with bothT. rangeliandT. no Estado do Par&ev Brasil Malariol D Trop 10
minasenselndeed,T. rangelihas been the most ~ 451-458.

frequent trypanosome detected in squirrel monkey2eane LM, Almeida FB, Ferreira Neto JA, Evangelista
from Brazil and other countries in the Americas da Siva J 1972Trypanosoma cruze outros
and mixed infections &F. minasensandT. rangeli tripanosomas em primatas brasileif@ev Soc Bras
have often been reported in these primates (Duny, Med Trop 4 361.

) ane LM, Damasceno RG 1961. Tripanosomideos de
el al. 1963, Ayala 1964, Marinkelle 1966, Baker mamiferos da regi&o amazonica Il. Tripanosomas de

1972, Deane et al. 1972, Hoare 1972, D' macacos da Zona do Salgado, Estado do Ren.
Alessandro et al. 1986, Sullivan et al. 1993, Inst Med Trop S&o Paula 81-70.
Ziccardi & Lourenco-de-Oliveira 1997). Deane MP 1969. A discussion dirypanosoma
Results of on-going biochemical analysis us- sanmartiniGarnham and Gonzalez-Mugaburu, 1962.
ing SDS-PAGE show a great similarity with the  Rev Lat Amer Microbiol Parasitol 191-96.
parasite growing in the haemocultur&ogaimirii- DIai(I)Eﬁocr?r:?npiOli;esnsoa;?;?azﬁolgg:gr'a?g?r?'l%mtoizzn;aae o
Itlf:(aet 'Il'mri(i:rtzgesr?sﬂgs largg?tli((:eerfge;? d%erlr:gr;%i te Triatoma rubrofasciataPresenca do vector infectado
O - na cidade do Rio de Janeikdem Inst Oswaldo Cruz
distinct from other assayed trypanosome species 3g 301-333.
(unpublished data). Dunn FL 1968. The parasite 8&imiri: in the context of
We concluded that based on morphology and platyrrhine parasitism, p. 31-68. In LA Rosenblum
on the development in the triatomine bugs and & RW Cooper (eds)The Squirrel Monkepcademic
haemocultureT. saimirii cannot be considered a _ Press, New York and London.

distinct species. We therefore propdsesaimirii  Punn FL, Lambrecht FL, Du Plessis R 1963. Trypano-
as junior synonym of. rangeli somes of South American monkeys and marmosets.

Am J Trop Med Hyg 1524-534.
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