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Abstract

Background: Trypanosoma evansi is the etiological agent of trypanosomosis, a disease of domestic (horses,
cattle and goats) and wild (capybara, vampires) animals characterized by anaemia, degeneration, necrosis and
inflammatory processes. This disease is of great concern because it produces growth retardation, loss of body
weight, low production of animal proteins and diminished fertility and traction power. Because anaemia is considered
the most characteristic symptom, the aim of this study was to assess the effects that T. evansi adhesion to
erythrocytes has on their morphology, surface oligosaccharides profiles and trypanosome surface antigens.

Methods: Blood and tissues samples from mice experimentally infected, were studied using scanning (SEM) and
transmission (TEM) electron microscopes and lectin's histochemistry (sConA, sWGA, PNA, LFA, etc.). Furthermore
immunoprecipitation of T. evansi radio iodinated surface antigens with specific anti-hosts and anti-trypanosome sera
was performed and antigens analysed by electrophoresis and autoradiography.

Results: T. evansi adhesion to erythrocytes as well as changes in the morphology of them, were frequent
findings. SEM studies showed that adhesion of bloodstream trypomastigotes of T. evansi to mature erythrocytes and
reticulocytes occurred through its flagellum, undulating membrane or cellular body and were mediated by filopodia.
Minute pores and filamentous material were sometimes observed on erythrocytes membrane at the point of
adhesion to the trypanosome. Oligosaccharides changes of RBCs glycocalix were characterized by a marked
decrease in Man/Glc, terminal GalNAc and terminal Neu5Ac labelling accompanied by an increase in labelling of
terminal GlcNAc. There were not labelling changes with the other lectins assayed. Preliminary immunoprecipitation
studies of T. evansi radio iodinated surface antigens with anti-host sera, showed the presence of a of 45 kDa antigen
from erythrocyte and host plasma on T. evansic退T.c evansM



Glucose; GlcNAc: N-Acetyl Glucosamine; α- and β-GalNAc: α- and β-
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mice were evaluated daily from tail vein blood by Brenner method
[14]. The deep circulation blood to be used in SEM studies was
obtained by cardiac puncture using EDTA as anticoagulant. Samples of
liver, spleen and adrenal glands to be studied by TEM were obtained
from anesthetized animals. All the samples used were obtained at
terminal stage of infection (parasitemia=109



Preparation of Plasma Membrane Fractions from T.
evansi and Studies of Surface Antigens Composition

Changes in composition of T. evansi surface antigens during
experimental infections of mice were determined by preparation of a
radio iodinated cell membrane fraction, and inmunoprecipitation of T.
evansi surface antigens with specific antisera and Protein A-agarose.
Radio-iodination of surface proteins with 125I was performed with 2 ×
108 intact blood trypomastigotes obtained by DEAE-cellulose
chromatography, using Iodogen method [21]. Plasma membrane
fractions from bloodstream trypomastigotes (2 × 108) were obtained
after 1 hour lysis at 4ºC in Krebs Ringer Tris (KRT) pH 7.4 containing
1% Triton X-100, 1 mM phenyl-methyl-sulphonyl-fluoride (PMSF)
and 1 mM EDTA (ethylene diamine tetraacetic acid) followed by
centrifugation for 30 minutes at 38,000 x g. Immunoprecipitation with
specific antisera was performed overnight at 4ºC by mixing 50 μl of
radio iodinated fractions with 40 μl of specific antisera in 10 μl of 50



type connection (Figure 3) seems to be favoured by filopodia in the
vicinity of the contact area, whose emission begins with formation of
small bubbles on the RBC surface.

Figure 4: Emission of filopodia during T. evansi-RBC adhesion.
Panel A: High magnification scanning micrograph showing the
formation of RBC filopodia (→←) on its surface in the intimate area
of T. evansi (◊) adhesion to RBC (○). Notice the apparent fusion of
membrane (*) from T. evansi flagellar-pocket (◆); (•) flagellum; Bar:
720 nm. Panel B: Filopodia mediated adhesion of T. evansi (◊) to an
abnormal RBC (○). Notice the binding of a filopodium emitted
from RBC with another one from undulating membrane of T.
evansi (→←); (*) Wartened surface; Flagellum (•); Bar: 5 μm.

Figure 5:



Figure 8: Percentage of immunoprecipitated radioactivity by
different anti- host, anti-T. evansi and normal sera against 125I-
labelled surface antigens of T. evansi.



implies removal of this saccharide residues from erythrocyte glycocalix



macrophages and Küpffer cells from hepatic sinusoids, leading to the
abnormal extravascular erythrophagocytosis observed in this work and
responsible for the subsequent anemia developed [47,48].

Detection of a 45 kDa polypeptide from RBC and host plasma in
plasma membrane fraction of T. evansi provides antigenic evidences
about the occurrence of an unusual mechanism of immune evasion in
Africa trypanosomes. The mechanisms that trypanosomes of brucei-
group have developed to escape immune surveillance are currently
under investigation in many laboratories, because their elucidation
may provide new approaches to the prevention of the diseases that
parasites cause [49] . One possible way of evasion supported by results
herein presented is the uptake of host antigen by trypanosomes. This
phenomenon of masking of T. evansi surface antigens by host proteins
has been extensively studied and documented in schistosomiasis. In
this regard, the acquisition of mouse antigens, human A, B, and H
blood group antigens, glycolipids from erythrocytes, serum factors and
mouse histocompatibility antigens have been demonstrated in
Schistosoma mansoni and offer an effective mechanism for antigenic
mimicry of host and subsequent escape from the immune response
[50,51].

This mechanism would allow T. evansi to evade the immune system
by a different mechanism than the antigenic variation previously
described by Perrone et al. [52] for Venezuelan isolates as well as for T.
evansi and other African trypanosomes [49,53]. Masking of host
antigens, such as immunoglobulins has been described for
bloodstream forms of many trypanosomes such as T. congolense, T.
brucei gambiense, T. brucei rhodesiense, T. cruzi, T. musculi and T.
lewisi. Other host proteins, such as albumin, have also been detected
on surface of protozoa and some trypanosomes species. In this respect
it has been suggested that surface immunoglobulins are responsible for
the persistence of T. lewisi in the bloodstream of rats.

The acquisition of host antigens by T. evansi could be achieved by
absorption from host plasma but also during T. evansi-RBC surface
interactions and adhesion. In this regard, freeze-fracture replicas
results showed areas in which trypanosome-RBC contacts appear as
continuity regions between the plasma membrane of T. evansi and
RBC. A similar feature of the adhesion phenomenon has also been
described during cytoadherence of Trichomonas vaginalis



6. Van Den Ingh TS, Zwart D, Schootman AJ, Van Miert AS, Veenendaal
GH, et al. (1976) The pathology and pathogenesis of Trypanosoma vivax
infection in goat. Res Vet Sci. 1: 264-270.

7. Igbokwe IO (1989) Dyserythropoiesis in animal trypanosomiasis. Rev
Elev Med Vet Pays Trop 42: 423-429.

8. Esievo KAN, Saror DI (1991) Immunochemistry and Immunopathology
of Animal Trypanosomiasis. Vet Bull 61: 755-777.

9. Igbokwe IO (1994) Mechanisms of cellular injury in African
trypanosomiasis. Vet Bull 64: 611- 620.

10. Jenkins GC (1980) Effects of trypanosomes on the haemopoietic system.
In: Tweentieth Seminar on Trypanosomiasis. Trans R Soc Trop Med Hyg
74: 268-270.

11. Woo PTK, Soltys MA (1970) Animals as reservoir hosts of human
trypanosomes. J Wildl Dis 6: 313-322.

12. Brun R, Hecker H, Lun ZR (1998) Trypanosoma evansi and
Trypanosoma equiperdum: distribution, biology, treatment and
phylogenetic relationship. Vet Parasitol 79: 95-107.

13. Lanham SM, Godfrey DG (1970) Isolation of salivarian Trypanosomes
from man and other mammals using DEAE-cellulose. Exp Parasitol 28:
521-534.

14. Brener Z (1962) Therapeutic activity and criterion of cure on mice
experimentally infected with Trypanosoma cruzi. Rev Inst Med Trop Sao
Paulo 4: 389-396.

15. Boada-Sucre AA, De Stefano H, González B, Soto H, Godoy S, et al.
(1999) Microscopía Electrónica de Barrido de 

https://doi.org/10.1093/oxfordjournals.bmb.a072045
https://doi.org/10.1093/oxfordjournals.bmb.a072045
https://doi.org/10.1093/oxfordjournals.bmb.a072045
http://dx.doi.org/10.1155/2016/4503214
http://dx.doi.org/10.1155/2016/4503214
http://dx.doi.org/10.1155/2016/4503214
http://dx.doi.org/10.1021/jf020261n
http://dx.doi.org/10.1021/jf020261n
http://dx.doi.org/10.1021/jf020261n
http://dx.doi.org/10.1021/jf020261n
http://dx.doi.org/10.3923/jas.2006.2779.2783
http://dx.doi.org/10.3923/jas.2006.2779.2783
http://dx.doi.org/10.3923/jas.2006.2779.2783
http://doi.org/10.1093/jb/mvg093
http://doi.org/10.1093/jb/mvg093
http://doi.org/10.1093/jb/mvg093
http://dx.doi.org/10.3389/fimmu.2016.00233
http://dx.doi.org/10.3389/fimmu.2016.00233
http://dx.doi.org/10.3389/fimmu.2016.00233
http://dx.doi.org/10.1590/S0074-02761992000800016
http://dx.doi.org/10.1590/S0074-02761992000800016
http://dx.doi.org/10.1590/S0074-02761992000800016


52. Turner MJ, Donelson JE (1990) Cell Biology of African Trypanosomes.
In: D.J. Wyler editor. Modern Parasite Biology, Cellular, Immunological
and Molecular Aspects, W.H. Freeman and Company. New York, USA P-
51-63.

53. Touratier L (1993) Isolation of Variant Antigenic Types from Venezuelan
Stock of Trypanosoma evansi. In: First International Seminar on Non

TseTse-Transmitted Animal Trypanosomes: conclusions and
recommendations. Rev Sci Tech 12: 273-281.

54. Furtado MB, Benchimol M (1998) Observation of membrane fusion on
the interaction of Trichomonas vaginalis with human vaginal epithelial
cells. Parasitol Res 84: 213-220.

 

Citation: Rossi S MS, Boada-Sucre AA, Simoes MT, Boher Y, Rodriguez P, et al. (2017) Adhesion of Trypanosoma evansi to Red Blood Cells
(RBCs): Implications in the Pathogenesis of Anaemia and Evasion of Immune System . Diagn Pathol Open 2: 122. doi:
10.4172/2476-2024.1000122

Page 10 of 10

Diagn Pathol Open, an open access journal
ISSN:2476-2024

Volume 2 • Issue 1 • 1000122

http://dx.doi.org/10.1007/s004360050385
http://dx.doi.org/10.1007/s004360050385
http://dx.doi.org/10.1007/s004360050385

	Contents
	Adhesion of Trypanosoma evansi to Red Blood Cells (RBCs): Implications in the Pathogenesis of Anaemia and Evasion of Immune System
	Abstract
	Keywords:
	Abbreviations:
	Introduction
	Materials and Methods
	Experimental infections with T. evansi
	Electron microscopy
	Lectin's Histochemistry
	Specific antisera

	Purification of T. evansi Bloodstream Trypomastigotes and Preparation of RBC Ghosts
	Preparation of Plasma Membrane Fractions from T. evansi and Studies of Surface Antigens Composition
	Results
	Discussion
	Conclusion
	Conflicts of Interests
	Funding
	Acknowledgements
	References


