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The hemolytic activity of live isolates and clone§rafthomonas vaginaliand Tritrichomonas
foetuswas investigated. The isolates were tested against human erythrocytes. No hemolytic activity
was detected by the isolatesTofoetus Whereas the isolates Bfvaginalislysed erythrocytes from all
human blood groups. No hemolysin released by the parasites could be detected. Our preliminary
results suggest that hemolysis depend on the susceptibility of red cell membranes to destabilization
and the intervention of cell surface receptors as a mechanism of the hemolytic activity. The mechanisir
could be subject to strain-species-genera specific variation of trichomonads. The hemolytic activity of
T. vaginalisis not due to a hemolysin or to a product of its metabolism. Pretreatment of trichomonads
with concanavalin A reduced levels of hemolysis by 40%.
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Trichomonas vaginaliss a common cause of MATERIALS AND METHODS
the infection of the female genital tract and Organisms- All strains of T. vaginalis (VG

trichomoniasis is recognized as a major sexuall@;B, BoA, and Pc strains) studied were isolated

transmitted disease, while thgitrichomonas o \women with symptomatic vaginitis attend-
foetusis responsible for the genital bovine uro-

; . o “Y1ing the Venereal Disease Department of the
genital trichomoniasis. However, the mec:hamsm@haﬂeS Nicolle Hospital, Rouen, France. Four

of the pathogenicity oT. va}ginalisandT. foetus_ _foetusstrains used in this study (K, KV1, 5022,
have not yet been well defined. The pathogenicity, 4 paL strains) were obtained from Prof.

of isolates ofT. vaginalisandT. foetushave been Wanderley de Souza (Institute of Biophysics, Fed-

previously reported, using mouse inoculation, 5| ynjversity of Rio de Janeiro) and Helio Guida
(SChnitzer et al. 1950, BOgOVSky & Teras 1958, VM (EMBtRyAPA SeropédiC; RJ) The tri- '

Honigberg 1961, Reardon et al. 1961, Frost &pomonads were cultured axenicaity vitro in
Honigberg 1962, Gobert et al. 1971, Dohnalovgy hticase-yeast extract-maltose (TYM) medium
& Kglda 1975), growth characterlsths (Kulda &(Diamond 1957), supplemented with 10% heat
Honigberg 1969, Kulda et al. 1970, Winston 1974),4 +tjyated cold horse serum at 37°C. The pH of
and also cytopathic effect assay (Brasseur & Savel/\ medium was adjusted to 7.0-7.2 forfoetus

1982, Alderete & Pearlman 1984, Rasmussen ghq g 0 forT. vaginalisIsolates were subcultured

al. 1986, Roussel et al. 1991). Various systems haggery 48 hr in TYM medium. The strains were

been developed to determine the hemolytic actigyyre in liquid nitrogen (-196°C) with 5% of dim-
ity of T. vaginalis(Grys & Hernik 1973, 1974, o,y gulfoxide (DMSO) (Warton & Honigberg
Krieger et al. 1983, De Carli et al. 1989, Dailey €1 ggg) The trichomonads in the logarithmic phase
al. 1990, Potamianos et al. 1992), however, up {& growth and subcultured every 48 hr exhibited
the present, the hemolytic activity Bffoetushas  gre than 95% mobility and normal morphology.
not been studied. The aim of this study is to detefne protoz0a were counted with a hemocytometer
mine a hemolytic activity off. foetusand of . 44 adjusted to a concentration of 1 £ fiding
vaginalis organisms per ml in TYM medium. Isolation Bf
vaginalis clones followed the method recom-
mended by Linstead (1989).

Erythrocytes Fresh human blood was obtained
This investigation was supported by Research Grangg the City Emergency Hospital (HPS) blood cen-
40.106.92.6 and 93.2457.6, from CNPq and FAPERGgr and also from volunteer donors. The blood was

Corresponding author taken in an equal volume of Alsever’s solution

Received 2 May 1995 . . o .
Accepted 27 June 1995 (dextrose 20.5 g, sodium citrate 8.0 g, citric acid




108 Hemolysis of Trichomonads * GA De Carli et al.

0.55 g, sodium chloride 4.2 g, distilled water to 1 TABLEI

liter). Hemolytic activity of four isolates and two clones of
The erythrocytes were harvested and washed Trichomonas vaginalisind four isolates of

three times by centrifugation (250 x g for 10 min) Tritrichomonas foetusgainst human erythrocytes

in equal volume of Hank’s balanced salt solution

. - Number Hemolysis (%)
(HBSS) (Bio-Merieux, France). The supernatant of Human erythrocytes
was discarded. Each experiment was performggyiates assays A B AB 0
using fresh erythrocytes from all human blood
groups. Whole human blood samples were prev},C 12 68+0.2 52+0.5 60+0.6 67:0.3
ously examined and determined to be hepatitis 12 92+0.2 75+0.2 76+0.2 96£0.2

oa 12 76+0.3 57+0.3 76+0.2 76x0.7

antigen (HBsAg) negative and human immunos

deficiency virus (HIV-antibody) negative. The 12 70+1.0 52:1.1 65£1.0 66:0.6

erythrocytes were Stored at 4°C. C1l 12 7320.2 56+0.2 59+0.1 79#0.2
Hemolysis assayThe parasites were harvested-2 12 65#0.2 59:0.3 56+0.2 72+0.3

from a 24 hr culture in TYM medium at 37°C andk 12 NH NH NH NH

washed three times in HBSS by centrifugation (758V1 12 NH NH NH NH

x g for 20 min). A volume of 5@l of washed 5022 12 NH NH NH NH

fresh undiluted erythrocytes was mixed with 2.3°AL 12 NH NH NH NH

ml of HBSS containing a total of 1 x 4@opho-  athe values represent the mean + the standard error of
zoites ofT. vaginalisor T. foetus(Krieger et al. triplicate samples. NH = no hemolysis.
1983) originated from a 24 hr culture in TYM

medium. After 18 hr of incubation at 37°C they ;o 4| human blood groups (Table 1), as well as

mixture was centrifugated (250 x g for 10 min)..appit rat and chicken. Allisolates tested presented
Absorbance of the supernatant was measuredél emolytic activity from 52 to 96%. Hemolytic

540 nm (De Carli et al. 1989) with a spectrometef it P ; .

. ) y was maintained after a serial transfer in
(Schéma(tjdzen uv blGQ) a(tjng was cor_nplare_d V‘:"thhﬁxenic culture for six months. The hemolytic ac-
standard curve obtained by osmotic lysis of thgy;wy varies according to donors origin of eryth-

erythrocytes of each species. Control tubes Wefgeyies No hemolysin released by the parasites
included in all assays and the spontaneous hemolys 14 be identified.

sis was also controlled. The results were expresseg Hemolysis did not occur with trichomonads

as percentage of total hemolysis (100%). The meaqy re supernatants from 24 and 48 hr kept at

and the standard error of the hemolytic activity o 7°C (Table II). Hemolytic activity was not ob-

every trichomonad species with the different eryths e o4 with the hemolysis supernatant from 18 hr,
rocytes were calculated after performing the ass

I 12 i in trioli @d neither with sonicated extracts of tri-
at least 12 times In triplicate. . chomonads, and nor with previously killed organ-
Lectins- Concanavalin A (Con A), from Sigma isms (Table II).

tcrgeggir(]:catlarggtliosnt.olf_%slhﬂgﬂ,utlégpi‘ﬁ \:)vﬁgs;?g:ein The hemolytic activity was reduced in 40% by
: the pre-treatment @f. vaginaliswith Con A (Table
buffered saline (PBS) 0.1 M pH 7.2. Equal vqume@) P vaginalism (

of trichomonads and Con A were incubated at 25°C*"
under constant agitation. After 1 hr of incubation TABLE Il
the flagellates were washed three times in 0.1 M _ .
PBS and harvested by centrifugation at 750 x g fofZ % %10 © T IRENes, 8 e e e et rom
20 min (Warton & Homgberg 1980’ Warton & 18 hr, parasites sonicat’ed extracts and killed organ-
Papadimitriou 1984). This experiment was done

¢ isms against human erythrocytes
with human blood group type O. g y Y

Number Hemolysis (%)
RESULTS of  Human erythrocytes

T. foetugK, KV1, 5022, and PAL strains) did Sourcé assays A B AB O
not present any hemolytic activity against all huculture supernatants 12 NH NH NH NH
man blood groups (Table I). The parasites mairdemolysis supernatant 12 ~NH NH NH NH
tained their mobility and did not show anySonicated extracts 12 NH NH NH NH
morphologic abnormality in the tests withoutKilled organisms 12 NH NH NH NH
hemolysis. Also, no hemolysis was detected wheg culture supernatants from 1 x6L@ichomonads,
T. foetusstrains were tested against rabbit, rat angemolysis supernatant, parasites sonicated extracts and
chicken erythrocytes. killed organisms were substituted for the trichomonads

T.vaginalisVG, Gb, Boa, and Pc strains hemo-n the hemolysis assay. NH = no hemolysis.
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TABLE IlI Our preliminary results suggest that the

Hemolytic activity of pretreatment strains of hemolytic activity is_ not due to the hemqusin re-
Trichomonas vaginalisvith Concanavalin A against leased byT. vaginalisor to a product of its me-

human erythrocytes of group type O tabolism. It is possible that the hemolytic activity
Number Hemolysis (%) remains in the dependence of parasitic and eryth-

of Isolates rocytic cell surface receptors which probably carry
Treatment assays VG GB Boa Pc mannose, because this activity is strongly reduced
None 12 67£0.3 96502 7640 1 66+0.6by pre-treatment of the parasites with Con A. These

Con A 12 26+0.4 38+01 29402 26+0.3 data suggest the intervention of the cell _surfape
receptors as a mechanism of the hemolytic activ-
a: the hemolytic activity was determined as describei:iy_ This mechanism could be Subject to Strain_spe_
in the materials and methods section. The values repr&'es-genera specific variation of trichomonads
sent the mean + the standard error of triplicate samples. A complete study of the activity of lectins aﬁd
saccharides will allow the identification of spe-
DISCUSSION cific receptors implicated in this activity.

: o : However,T. foetussolates do not present any
The hemolytic activity of some parasite pro- . L . ; ;
tozoa was shown, particularly ffrypanosoma hemholytlctactflwty agljlaﬂnst rabtl)allt, rdat, chlcke_rllh_an.d
congolensa(Tizard et al. 1977)Trypanosoma TR A B U (A BIRHES ey
brucei(Tizard et al. 1978Fntamoeba histolytica studies PrcF))babI mpan mechanigms determine
(Lépez-Revilla & Said-Fernandez 1980) ahd th tH ; 3{ i Iy dh i fivity of
vaginalis(Grys & Hernik, 1973, 1974, Krieger et € pathogenic potential and hemolytic activity o

al. 1983. Brasseur & Savel 1982 De Carli et the trichomonad trophozoites. It is essential that
1989 D,ailey et al. 1990 Potamia,nos etal 1992' odern molecular characterization studies be con-

but probably the hemolytic activity does not fol- Jucted in conjunction with biological studies to

low the same mechanism in these different parGetermine the significance of hemolytic activity
site species. of T. vaginalis

: o The recent isolation of intact. vaginalis
It was reported that the hemolytic activityTof ; : L .
congolensés connected with the liberation of fatty DNA (Riley & Krieger 1992) indicates the feasi-

acids by the action of a phospholinase A on thk%ility of further investigation and differentiation
y hhoSPhoip of these trichomonads using genetic engineering

endogenous phosphatidyl choline (Tizard &techni Les

Holmes 1976). The mechanism of this activity in ques.

T. vaginalisandE. histolyticahas not yet been REFERENCES

established. The strongest hemolytic potency iRigerete JF, Peariman E 1984. Pathog@rithomonas

E. histolyticawas observed in the most virulent  yaginalis cytotoxity to cell culture monolayerB.J

strains (Lépez-Revilla & Said-Fernandez 1980). \enerDis 60: 99-105.

However, there is no correlation between this a®dogovky PA, Teras J 1958. Pathologic-anatomical

tivity and an enterotoxin isolated from this amoeba changes in white mice in intra-peritoneal infection

(Lushbaugh et al. 1979). by culture offrichomonawaginalis Med Parazitol
Bacterial hemolysins have been reported (Freer Parazit Bolenze7: 194-199. _

& Arbuthnott 1976) in staphylococci, streptococciBrasseur P, Savel J 1982. Evaluation de la virulance

clostridia, vibrios, and aeromonas and have been €S souches déichomonas vaginalipar I'etude

. . . . de l'effet cytopathogene sur culture de celluzR
confirmed to correlate with virulence in many g/ Biol176 849-860.

species. . ... Cooper LZ, Madoff MA, Weintein L 1966. Heat stabil-
The hemolysis depends on the susceptibility ity and species range of purified staphylococcal

of red blood cells membranes to destabilization toxin. J Bacteriol 91: 1606-1692.

(Lopez-Revilla & Said-Fernandez 1980). Dailey DC, Chang T, Alderete JF 1990. Characteriza-
Differences exist in different individuals of the  tion of Trichomonas vaginalisaemolysisParasi-

same animal species in the susceptibility to a cer- tology 101 171-175. _ _
tain hemolysin (Cooper et al. 1966). Diamond LS 1957 The establishment of various

No enterotoxin was ever made evident Trichomona®f animals and man in axenic cultures.

. . J Parasitol43; 488-490.
(Brasseur & Savel 1982), and no hemolytic aCtlvlf)e Carli GA, Brasseur P, Savel J 1989. Activité

ity was observed with Culturg SUpe”?iata”t.S- hemolitique de differentes souches et clones.de
Nevertheless, our results are not in opposition with \aginajis Bull Soc FrParasitol 7: 13-16.

the finding that hemolytic activity is dependentpohnalova M, Kulda J 1975. Pathogenicity of
upon adherence of red blood cells to the surface of Tritrichomonas foetusor the laboratory mouse.

T. vaginalis(Potamianos et al. 1992). Parasitol 22: 61A.
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