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A SIMPLE METHOD TO PURIFY BIOLOGICALLY AND
ANTIGENICALLY PRESERVED BLOODSTREAM TRYPOMASTIGOTES
OF TRYPANOSOMA CRUZI! USING DEAE-CELLULOSE COLUMNS

MARIA AUXILIADORA DE SOUSA

A method to purify trypomastigotes of some strains of Trypanosoma cruzi
(Y, CL, FL, F, “Berenice”, “Colombiana’ and “Sdo Felipe”) from mouse blood by using
DFEAE-cellulose columns was standardized. This procedure is a modification of the
Lanham & Godfrey methods and differs in some aspects from others described to purify
T. cruzi bloodstream trypomastigotes, mainly by avoidance of prior purifications of para-
sites. By this method, the broad trypomastigotes were mainly isolated, accounting for
higher recoveries obtained with strains having higher percentages of these forms: process-
ing of infected blood from irradiared mice could be advantageous by increasing the recov-
ery of parasites { percentage and/or total number) and elution of more slender trypomas-
tigotes.

Trypomastigotes purified by this method presented normal morphology and
moftility, remained infective to triatomine bugs and mice, showing in the latter prepatent
periods and courses of parasitemia similar to those of control parasites, and also reproduc-
ing the polymorphism pattern of each strain. Their virulence and pathogenicity also
remained considerably preserved, the latter property being evaluated by LD 50 tests,
mortality rates and mean survival time of inoculated mice. Moreover, these parasites pre-
sented positive, clear and peripheral immunofluorescence reaction at titres similar to those
of control organisms, thus suggesting important preservation of their surface antigens.

Several methods to isolate trypomastigotes of Trypanosoma cruzi from blood of
vertebrate hosts have been described, although obtention of pure suspensions of this para-
site stage had presented some difficulties. Differential centrifugation is the more com-
monly used procedure which isolated trypomastigotes from the majority of erythrocytes,
but not from leucocytes and platelets; this procedure was also reported with adaptations
in order to reduce the blood element contamination (Yaeger, 1955, 1960; Gutteridge,
Knowler & Coombes, 1969 ; Kloetzel, Camargo & Giovannini, 1975). Differential centri-
fugations using substances to determine density gradients, such as sucrose (Williamson &
Cover, 1966}, ficoll-hypaque (Budzko & Kierszenbaum, 1974), dextran (Sanderson,
Thomas & Towmey, 1980) and metrizamide (Loures, Pimenta & Souza, 1980), also have
been described, although these methods include additional procedures for removing the
remaining blood cells and platelets.
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lon exchange chromatography using DEAE-cellulose columns was successfully
introduced by Lanham (1968) to purify bloodstream trypomastigotes of several species
of salivarian trypanosomes and 7. lewisi, By this method, 7. cruzi (Y strain) was the only
species of trypanosome examined which could not be separated from mouse blood, this
fact being related to the small difference in surface charge between the trypanosomes and
blood cells (Lanham, 1968). For this reason, other authors employed prior purification of
the parasite suspensions to eliminate the majority of blood cells before processing them
through DEAE-cellulose columns (Gutteridge, Cover & Gaborak, 1978 Villalta & Leon,
1979 : Mercado & Katusha, 1979).

This work presents a simple method to purify trypomastigotes of several 7. cruzi
strains from experimentally infected mice exclusively employing ion exchange chromato-
graphy on DEAE-cellulose columus. It ditfers in some essential aspects from others already
described for isolating this stage of 7. cruzi using this type of chromatography, mainly
concerning the avoidance of prior purifications of the trypanosomes. Aspects of the bi-
ology and antigenicity of the purified parasites were also studied and showed that they did
not present the alterations reported by some authors for trypomastigotes isolated on
DEAE-cellulose columns (Souza et al, 1976; Villaita & Leon, 1979).

MATERIAL AND METHODS

Strains of Trypanosoma cruzi

The 7. cruzi strains chosen were: Y (Silva & Nussenzweig, 1953), “Berenice”™
(Salgado et al, 1962), “Colombiana” (Federici, Abelmann & Neva, 1964), “Sao Felipe”
(Andrade, 1974), F (Deane & Kloetzel, 1974), CL and FL (Brener & Chiari, 1963). The
Y, “Berenice’’, “Colombiana”, CL and FL strains were supplied by Dr. Zigman Brener
(René Rachou Institute, Belo Horizonte), while the “‘Sdo Felipe” and F strains were
supplied, respectively, by Dr. Gabriel Grimaldi Filho and Dr. Maria P. Deane (Oswaldo
Cruz Institute, Rio de Janeiro). The majority of these strains were received during 1978
in LIT medium, with exception of the “Colombiana” and F strains which were received
in inoculated mice; the F strain was received in 1980. Thence these strains have been
maintained by serial passages in 20 g male albino mice by intraperitoneal inoculation of

10° parasites/mouse.

Experimental infections for trypomastigote purification

Male albino mice weighing 20g were used in all experimental infections. Some
of them received 600 rad of whole-body gamma-irradiation 24 h before inoculation of
parasites. Both normal or irradiated mice were inoculated with 10° trypomastigotes/mouse
by intraperitoneal route. Infected blood from non-irradiated mice necessary for trypo-
mastigote purification was collected on parasitemic peaks of each strain, as follows: Y and
“Berenice” — 7th day, CL — 14 th day, FL — 12th day, “Colombiana™ — 15th day, “"Sdo
Felipe” — 16th to 18th day, F — 33th day. Infected blood from irradiated mice was
collected on the above mentioned days or before 100 per cent mortality was reached in
the group of inoculated mice, as follows: Y and “Berenice’” strains — 7th day, CL and
FL — 9th to 13th day; “‘Colombiana” — 15th day and ““Sdo Felipe” — 16th or 17th day.

Buffers and resin equilibration

Concentrated phosphate-saline buffer (PS), pH 8.0 and ionic strength (1) 0.362,
was prepared according to Lanham & Godfrey (1970), as follows:

Na,HPO,. 12 H,0 (Merck or CarlosErba™). .. ............... 340¢g
Na H,PO,. H,0 (J.T.Baker, US.A). .. ... ... ...t 0.69 g
Na Cl (CarlosErba™) . ... .. . . i i 4.25 g
HoO gD e v oo e e et e e e e e 1000 ml

Torange label
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When necessary, the pH of the PS buffer was adjusted with 5% (w/v) H3POy4
(Riedel-de Haén). Phosphate-glucose buffers (PSG) of the same pH and various ionic
strengths were prepared by dilution of concentrated PS and adding glucose (anhydrous
dextrose, Merck) as specified in Table I.

DEAE-cellulose (DE 52, Whatman), 200g, was initially washed various times
with distillated water to eliminate the fines. Its equilibrium was started by two washes
with 200mt of concentrated PS and followed by ten to twelve washes with 300ml of the
PSG chosen to equilibrate the resin. Initially, some buffers were assayed to equilibrate the
resin: PSG 3:7 (I=0.109), PSG 5.5 (I= 0.181) and PSG 6:4 (I=0.217). From the prelimi-
nary results, it was established to equilibrate the resin with PSG 5:5 for the purfication
experiments. The equilibrated resin was kept at 4°C until use; when it was stored during
one week or more, the equilibration buffer was replaced. The slurry of DEAE-cellulose

was degassed before packing the column.

Columns

Fifteen or sixteen ml of equilibrated DEAE-cellulose were packed in a common
20ml syringe on a layer of glass wool and filter paper. Subsequently, about 30ml of equi-
libration buffer were run through the column, leaving only a meniscus of bufter at the
adsorbent surface. Eluate flow was controlled at 1.5—2.0ml/min by a screw-clip on the
latex tube fitted to the column outlet. Columns correctly packed using well equilibrated
resin were essential for sucessful purifications.

Standardization of the purification procedure

Infected blood for purification experiments was generally obtained from the
orbital plexus of three mice with high parasitemias. The blood sample (1.5ml) was direc-
tly collected in equal volume of PSG 5:5 containing 10 U heparin/ml; the number of
trypomastigotes in this sample was determined with a Neubauer hemocytometer according
to the Hoff method (1974). Then, the diluted blood sample was gently applied on the top
of the adsorbent and the column outlet was opened to allow its entry into the resin; sub-
sequently, the eluent buffers were run through the column. During the preliminary exper-
ments to determine the conditions for purification of the trypomastigotes, the following
eluents were assayed: PSG 6:4 alone (I=0.217), an increasing stepwise series from PSG
3:7 (1 = 0.109) to concentrated PSG (I = 0.362) (as in Table I) and a stepwise series using
PSGs 5:5 (I=0.181), 6:4 (I=0.217) and 7:3 (I= 0.253). The first eluent employed, was

TABLE I

Preparation of phosphate-satine-glucose buffers (PSG)

Gliucose

Buffer Vol Vol % fonic
Solution PS H,0 {wiv) | Strength
PSG 3:7 3 7 1.5 0.109
PSG 4:6 4 6 1.0 0.145
PSG 5:3 5 5 1.0 0.181
PSG 6:4 6 4 1.0 0.217
PSG 7:3 7 3 0.8 0.253
PSG §:2 8 2 0.8 0.2%9
PSG 9:1 9 | 0.5 0.326
PSG conc. 10 = 0.5 0.362
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always that used for column equilibration. Thirty six ml of each buffer were consecutively
run through the column at room temperature. Aliquots of eluates (9 ml) were directly
collected in plastic tubes and centrifuged at 2000 or 2500 g, respectively, for 30 or 13
min. The supernatant fluids were discarded and samples of the remaining eluates (2-3ml)
examined in fresh preparations under light microscope. Since pure trypomastigote suspen-
sions were obtained using columns equilibrated with PSG 5:5 and consecutive elutions
with PSGs 5:5 and 6:4, this procedure was systematically repeated in order to quantity
the yield of this method with various strains of the parasite. Subsequent elution with
PSG 7:3 permitted the recovery of trypanosomes still adsorbed on the columns, however

with a low erythrocyte contamination.

The number of parasites harvested during the running of each buffer was estima-
ted with a Neubauer hemocytometer. The percentages of recovered trypomastigotes and
purity of the parasite suspensions were also determined.

Morphology and motility of purified trypomastigotes

The morphology and motility of parasites eluted during the running of each
buffer were initially observed in fresh preparations. Giemsa stained slides were prepared
for a more accurate morphological study. The presence and predominance of different
trypomastigote forms in the eluates were also observed.

Biological behaviour of purified trypomastigotes

The infectivity, prepatent periods, parasitemic curves, virulence and pathogenicity
of parasites purified during the running of PSG 6:4 and their controls were studied in 20g
male albino mice. Throughout this study, the Y, CL, FL and ‘‘Berenice’ strains were
used. The control parasites remained in the original blood, 1:2 diluted in heparinized
PSG 5:5, to be inoculated after the same time interval necessary for column processing
of the trypomastigotes. Groups of six mice were used in all experiments, each being intra-
peritoneally inoculated with 10° trygomastigﬂtes, except for LD 50 determinations of
the FL strain, whose inocula were 10°, 0.5 x 10%, 0.25 x 10° and 0.125 x 10° parasites/
mouse. Parasitemic curves were carried out using the arithmetic mean of the number of
parasites/ml/mouse; parasite counts were made according to the Hoff method (1974)
using a blood sample (5 ul) from the tail of each animal. For evaluation of infectivity,
prepatent periods and virulence of purified trypomastigotes, the data of their parasitemias
in mice were considered, since in this work infectivity was judged by evidence of parasite
multiplication, while virulence was estimated by intensity of this muitiplication, as sug-
gested by Andrade (1974). Pathogenicity of these parasites was evaluated by their LD 50
(Reed & Muench, 1938) and by mortality rates and mean survival time of inoculated
animals. The ability of the FL. and “Berenice’ strain purified trypomastigotes to repro-
duce their typical polymorphism pattern in mice (Brener & Chiari, 1963; Brener, 1965)
was also verified.

The infectivity of purified parasites for the invertebrate host was studied using
fifth instar nymphs of Trigtoma infestans. Pure trypomastigotes of the FL strain were
mixed with heparinized normmal mouse blood and their concentration adjusted at 10°
parasites/ml; this suspension was placed in an apparatus for artificial bug feeding (Garcia
et al, 1975). Thirty days after feeding of the insects, their mid-and hind-guts were dissect-
ed and observed under light microscope.

Antigenicity of purified trypomastigotes

The indirect fluorescent antibody (IFA) reaction was chosen to verify whether
trypomastigotes purified through DEAE-cellulose, both during the running of PSG 5:5
and 6:4, had preserved their ability to interact with specific antisera in vizro. The control
parasites were isolated from the majority of blood cells by differential centrifugation
(Kloetzel et al, 1975). Trypomastigotes of the F and CL strains were employed in the



IFA reactions, which were performed according to Coutinho et al (1981). Positive and
negative control human sera, which are used in serological investigations on Chagas’disecase
(SUCAM-Brazil), were employed in these reactions.

RESULTS

Standardization of the purification method

Attempts to isolate T. cruzi trypomastigotes from mouse blood using DEAE-
cellulose columns equilibrated with PSG 6:4 and elution with this same buffer, or columns
equilibrated with PSG 3:7 and stepwise elution from PSG 3:7 to concentrated PSG, were
unsuccessful because the parasites, when recovered, were eluted together with some
blood cells.

The standard conditions for purifying 7. cruzi bloodstream trypomastigotes
were achieved using columns equilibrated with PSG 5:5 and consecutive elutions with
PSGs 5:5 and 6:4. Although the running of PSG 5:5 had generally determined very low
or no recovery of parasites, its initial use was maintained because it allowed the sub-
sequent desorption of higher numbers of isolated parasites when PSG 6:4 was passed
through the columns (Table II). All T. cruzi strains assayed could be purified using this
procedure, although at different recovery percentages, which were higher with the CL,
FL, F, “Colombiana’ and “Sio Felipe” strains than with the Y and “Berenice” ones
(Table II). Processing of infected blood from irradiated mice generally increased the
number of recovered trypomastigotes of all strains tested (Table III), although a striking
per cent increase occurred only with the FL and ““Sdo Felipe” strains (Table II).

TABLE II

Per cent recovery of bloodstream trypomastigotes of seven T. cruzi strains purified through DEAE-
cellulose columns during consecutive running of PSGs 5:5 (I=0.181) and 6:4 (I=0.217), pH B8.0.
The infected blood was from normal or irradiated mice

Per cent recovery
Strains Normal mice Irradigted mice
days days
PSG buffers of PSG buffers . of
5:5 6.4 infection 5:5 6.4 infection
Y 0 1.9 7 0 8.1 7
0 6.5 7 0 5.8 7
— — — )] 4.1 7
- — — 0 7.2 7
— — - 0 2.6 7
“Berenice” 0 8.2 7 0 4.3 7
0 2.0 7 0 3.4 7
0 2.2 7 - — —
CL 0.2 64.3 14 0.2 358 13
3.1 30.6 14 0 73.5 G
2.0 51.8 14 0 56.6 12
— — — 1.1 36.9 9
- — — 4.7 61.5 13
FL 0.2 29.5 12 0.1 80.6 13
0.1 30.3 12 1.0 65.3 10
— - — 0.3 77.2 9
“Colombiana” 5.3 28.0 15 0.8 46.9 15
2.2 39.3 15 0.2 429 15
*Sao Felipe™ 0 184 18 0.7 46.9 17
0 26.2 16 0 65.5 16

¥ 23.0 299 33

E
1
|
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TABLE III

Number of bloodstream trypomastigotes (mean and range) of seven 7. cruzi strains puri-
fied through DEAE-cellulose columns during elution with PSG 6:4 (1= 0.217, pH 8.0),
after passage of PSG 5:5. The infected blood (1.5 ml) was from normal ot irradiated mice

No. of trypomastigotes x 10°

Strains =

Normal mice Irradiated mice
Y 2.2(1.1-3.3) 5.5(3.1-9.7)
“Berenice” 0.6 (0.4—-0.7) 4.3 (2.3-6.2)
CL 32.7 (27.3-39.6) 41.5(5.0-131.2)
FL 36.1 (8.1--64.1) 103.0 (75.2—-124.6)
“Colombiana” 13.4 (12.4-14.5) 96.6 (17.4—175.9)
“Sao Felipe™ 32(1.6—4.8) 22.1(10.8-33.4)
F* 224.2 —

*One experiment

The mean purity of trypomastigote suspensions recovered from the columns
during the running of PSGs 5:5 and 6:4 were, respectively, 100 and 98 per cent, as
regards the absence of blood cells; however, 100 per cent punty was always achieved
with well equilibrated and packed columns. Platelets never occurred in the eluates.

Morphology and motility of purified trypomastigotes

The parasites harvested during elution with PSG 5:5 were exclusively broad
forms, whereas those eluted during the running of PSG 6:4 were mainly broad forms,
since intermediate, short and slender trypomastigotes could be also recovered (Fig. 1}.
An increase of slender forms in these eluates generally occurred processing blood from

_—

E

)J?’Jrc At

Fig. | — Bloodstream trypomastigotes of T. cruzi (FL stran) purified through DEAE-
cellulose columns during elution with PSG 6:4. Giemsa strain, X 1,000
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irradiated mice. The motility of these parasites was normal and characteristic of each
morphological type; they also presented well preserved morphology as evidenced in fresh

and Giemsa stained preparations (Fig. 1).
Biological behaviour of purified trypomastigotes

Infectivity of purified parasites of the CL, FL and “Berenice” strains was initially
shown by the presence of more bloodstream trypomastigotes than had been inoculated in
each mouse. Additionally, the course of their parasitemias was similar to that of mice
receiving control parasites, as regards prepatent periods, profiles and days of parasitemia
peaks (Figs. 2-4). Moreover, the virulence of purified trypomastigotes of these strains was
shown by parasitemic levels as high as those presented by control parasites (Figs. 2-4).
However, on the 5th day of the mouse infection with purified parasites of the “Berenice”
strains a lower parasitemic level was observed (Fig. 4), suggesting a lower initial multiplica-
tion, wich did not occur with purified parasites of other strains (Figs. 2-3).

Mortality rates of 100 per cent within the expected time occurred in groups of
mice inoculated either with purified or non-purified parasites of the CL and FL strains,
On the other hand, mortality rates of 33 and 67 per cent were observed with purified
trypomastigotes, respectively, of the Y and *“‘Berenice™ strains, as compared with 83 and
100 per cent, respectively, for their controls. Mortality generally began one day later in
mouse groups inoculated with purified trypomastigotes of the CL and FL strains, and one
or two days later in groups inocuiated with purified parasites of the Y and “Berenice”
strains. Table IV presents these results.

LD 50 of column-processed parasites of the FL strain were similar to those of
control organisms, beingonly 1.3 and 1.1 times higher for the former parasites, respective-
ly, on the 12th and 13th days of mouse infection (Table V). Furthermore, the mean
survival time of mice inoculated with purified trypomastigotes of this strain generally was
not increased by more than one day with the majority of inocula used (Table VI).

Purified trypomastigotes of the FL and “Berenice” strains were able to reproduce
the typical polymorphism pattern of each strain at different days of mouse infection,
according to that described by Brener (1965).

Thirty days after ingestion of column-purified parasites of the FL strain, 100 per
cent of the 7. infestans nymphs were infected, presenting the evolutive stages of the

parasite.
Antigenicity of purified trypomastigotes

Column-purified trypomastigotes, either eluted with PSG 5:5 or 6:4, presented
a positive, clear and peripheral IFA reaction, similar in appearance and sensitivity to that
of control parasites, even using highly diluted sera from Chaga’s disease patients (Table
Vil; Fig. 5).

DISCUSSION

Column separation of trypomastigotes from blood introduced by Lanham
(1968) is a simple and elegant method for isolating infective parasites for biochemical and
immunological studies. However, its use to purify T. cruzi bloodstream trypomastigotes
presented some difficulties on account of their highly negative surface eletrical charge,
similar to that of mouse erythrocytes (Lanham, 1968). The present work reports a
method to purify 7. cruzi trypomastigotes from mouse blood only by anjon exchange
chromatography on DEAE-cellulose columns, since it avoids prior parasite purifications
described in other methods (Gutteridge et al, 1978; Villalta & Leon, 1979; Mercado &
Katusha, 1979), by establishing conditions which discriminated the parasite surface
charge from that of the mouse erythrocytes.
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Fig. 2 — Course of parasitemia in groups of six mice intraperitoneally inoculated with
105 bloodstream trypomastigotes of the CL strain either purified ( ) or non-purified
( ———) through DEAE-cellulose columns.
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Fig. 3 — Course of parasitemia in groups of six mice intraperitoneally innoculated
with 10° bloodstream trypomastigotes of the FL strain either punficd { :
) or non-purified (———-) through DEAE-ccllulose columns. The parasites

of one expenment { } were inoculated 4 h after puritication.
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Fig. 4 — Course of parasitemia in groups of six mice intraperitoncally inoculated
with 10° bloodstream trypomastigotes of the “‘Berenice’ strain either purified

(

) or non-purified ( —— - —) through DEAI -cellulese columns.
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327

Mortality of 20 g male albino mice {(groups of six) intraperitoneally inoculated with 10° bloodstream
trypomastigotes of four 7. cruzi strains purified or non-purified through DEAE-cellulose columns
(respectively, experimental and control groups)

Number of dead mice by day postinoculation _ Total
trains Groups
Strair U o122 139] 149 159 16° 17‘?‘13? 19°| 20°| 21° 22?‘30? dead
CL cxperimental 0 0 0 0 0 1 4 0 0 0 | R — 6
control 0 0 () 0 2 3 | _ S — - - _ 6
FL experimental ¢ 0 O 2 4 - - = = = - = = 6
cxperimental 0 0 0 3 2 0 1 — - = - = — 6
control ¢ 0 3 2 0 0 0 1 - - - - = 6
Y experimental 0 0 2 1 O 1 0 g 0 o O 0O 0O 4
control () 3 1 1 ¢ 0 0 0 0O 0 0 — b6
controi 3 0 ] | S — - - = - - - - b
“Berenice” ¢xperimental 0 O | 1 0 0 0 0 0 O 0 0, 2
control 0 I 3 0 1 0 { 0 0 0 0 0 5
control | ! 3 g 0O 0 0 0 0 0 0 0 5
TABLE V

LD 50 of T. cruzi bloodstream trypomastigotes (FL strain) puri-
fied through DEAE-cellulose columns and of their controls. De-

terminations were made on 12th and 13 th days postinoculation
of 20g male albino mice

LD 50 (no. of trypomastigotes)

Trypomastigotes

12th day 13th day
Purified 5.0x 105 3.3x 10°
Control 3.8x 10° 3.0x 10°
TABLE VI

Mean survival time ot groups of 20g male albino mice intraperito-
neally inoculated with different numbers of . cruzi bloodstream
trypomastigotes (FL strain) purified or non-purified through
DEAE-cellulose columns (respectively, experimental and control
groups)

Mean survival time in days with each inoculum
10° | 05 x10%| 0.25x10% | 0.125x 10°

Groups

Experimental 12. 12.5 14 .3 14.7

5
Control 11.0 11.7 14.0 14.0




328 MARIA AUXILIADORA DE SOUSA

TABLE ViI

IFA reaction titres of sera from chagasic or normal individuals
using 7. cruzi bloodstream trypomastigotes (F strain) either puri-
fied through DEAE-cellulose columns or isolated by differential

centrifugation (control parasites)

Titres of sera

Isolated trypomastigotes chagasic normal
serum 1 l serim 2

Through DEAE-cellulose (A) 1:256 1:1024 1:16

Through DEAE-cellulose (B) 1: 256 1: 1024 1: 16

Control 1: 256 1:512 1: 8

(A) Isolated during the running of PSG 5:5
(B) Isolated during the running of PSG 6:4

Fig. 5 - IFA reaction of T. cruzi bioodstream try-
pomastigotes (CL strain) punfied through DEAE-
cetlulose columns during elution with PSG 6:4,
X 400.

The present method follows principles of ion exchange chromatography for
protein purifications (Sober et al, 1956; Sober & Peterson, 1958) and employs elements
from the original works of Lanham (1968) and Lanham & Godfrey (1970). Initially, the
infected blood to be processed was always collected in the same PSG buffer used to
equilibrate the resin; this procedure had not been described in the other methods (Gutte-
ridge et al, 1978; Villalta & Leon, 1979; Mercado & Katusha, 1979). The preferred
anticoagulant was heparin, rather than sodium citrate used by other authors (Gutteridge
et al, 1978 Villalta & Leon, 1979), because it does not alter the ionic strength ot the
buffer used to collect the infected blood. Stepwise elution using buffers of increasing
ionic strengths. always starting with the column equilibration PSG, was the decisive
condition for trypomastigote desorption from the columns free of blood cells and
platelets; the buffer used, i.e. PSGs 5:5 and 6:4, had been also employed by Lanham &
Godfrey (1970) for the salivarian trypanosome purifications. Additionally, no forced
flow using vacuum system was applied to the column during the trypanosome elutions, as
adopted by Villalta & Leon (1979}, in order to prevent possible parasite damage due to a
filtration procedure. Moreover, the collection of eluted trypomastigotes promptly into
serum used in other methods (Gutteridge et al, 1978; Villalta & Leon, 1979) was not
necessary, because these parasites were not easily lysed, even if centrifuged at higher
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speeds than those mentioned by Gutteridge et al (1978), and could remain in the centrifu-
ged eluates during at least 4 h. Thus, it is clear that the present method differs in essential
aspects from those already described to isolate 7. cruzi bloodstream trypomastigotes
through DEAE-cellulose columns, probably accounting for the preservation of biological
and antigenic properties of the purified try pomastigotes.

Trypomastigotes of all 7. cruzi strains assayed were purified by the present
method, although at different recovery percentages. As previouslly observed by Gutteridge
et al (1978) with the Sonia strain isolated on DEAE-cellulose columns, with the present
method the main morphological purified type of all strains processed was the broad
trypomastigote, although other forms could be obtained, including the slender ones.
Otherwise, the recovery percentages of purified parasites of various strains assayed (Table
I1) showed a clear correlation with the relative occurrence of broad trypomastigotes for
each. This fact could explain the lower recovery rates of the Y and “Berenice” strains, in
which the slender forms predominate on the 7th day of mouse infection, and the higher
recovery rates of others with predominance of broad trypomastigotes, as CL, FL, F,
“Colombiana” and “Sdo Felipe” stramns.

On the other hand, processing of infected blood from irradiated mice could be
advantageous, mainly in the case of FL, “Colombiana” and “Sio Felipe” strains, by
increasing the number and percentage of recovered parasites (Tables Il and III) and
elution of more slender trypomastigotes among the purified parasites.

Preservation of mouse infectivity of bloodstream trypomastigotes purified
through DEAE-cellulose columns has been reported by some authors (Lanham, 1968;
Taylor, Lanham & Williams, 1974; Gutteridge et al, 1978; Mercado & Katusha, 1979),
excepting Villalta & Leon (1979). In these works, the concept of infectivity comprised
several aspects which were examined separately in the present paper. Infectivity was
demonstrated by parasite multiplication in the host, the virulence evaluated by the
intensity of this multiplication (Andrade, 1974), and the pathogenicity verified only by
lethality for the host. Trypomastigotes purified by the present method remained infective
both for mice and triatomine bugs, displaying in the former prepatent periods and parasi-
temic profiles similar to those of control organisms. Their virulence was also considerably
preserved, since they presented in mice parasitemic levels as high as those of unprocessed
parasites (Figs. 244). However, column purified trypomastigotes of the CL and FL strains
preserved their lethality to mice, while those of the Y and “Berenice” strains did not
present similar preservation (Tables IV, V and VI). Taking into account that the control
parasites of the Y and “Berenice” strains were mainly slender forms, and that the purified
forms were mainly broad trypomastigotes, it is possible that the above mentioned results
could be due to differences in the biological behaviour of these forms, which have been
already suggested by some authors (Silva, 1959; Brener, 1965, 1969; Brener & Chiari,
1965: Howells & Chiari, 1975; Deane, 1979). Additionaly, this assumption could also
explain the lower initial parasitemia of purified parasites of the “Berenice™ strain as
compared with that of control organisms (Fig. 4). On the other hand, it is possible that
other similarities found between purified and non-purified trypomastigotes as regards
their biology in mice had largely derived from the potentiality of the former to reproduce
the typical polymorphism pattern of the original strain.

Villalta & Leon (1979) reported that 7. cruzi bloodstream trypomastigotes
(Y strain) purified through DEAE-cellulose columns were less infective to mice than
unprocessed parasites based on data of LD 50 tests. Since these authors recovered high
percentages of parasites of this strain, most probably they did not elute mainly broad
trypomastigotes and so their results can not be explained by the biological competence of
these forms: thus, it is possible that their method had impaired the viability of the purified

parasites.

An important property of the trypomastigotes purified by the present method
was revealed by their positive, clear and peripheral immunofluorescence reaction, at titres
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comparable to those obtained with control parasites (Table VII; Fig. 5), since it suggests
the preservation of their surface antigens, which make possible the use of these organisms
in immunological studies. Positive IFA reactions of parasites purified through DEAE-
cellulose columns had been already reported by Moser et al (1978) using Plasmodium

berghei sporozoites.

There are some references to alterations in the membranes of T. cruzi metacyclic
trypomastigotes isolated on DEAE-cellulose columns, which were shown by negative
immunofluorescence reactions (Souza et al, 1976), modifications in kinetics of amino
acid transport (Goldberg et al, 1976) and changes in surface eletrical charges (Souza et al,
1977). These results were obtained with parasites isolated according to the procedure
described by Goldberg et al (1976), whereby the slurry of DEAE-cellulose was packed in
Buchner funnels and the parasites filtered through the resin using a vacuum system.
T cruzi bloodstream trypomastigotes purified according to Villalta & Leon method
(1979) were also filtered in a similar way, this being a common feature with the above
mentioned procedure. Therefore, such elution could be a factor accounting for the
alterations reported in the eluted parasites. Moreover, a critical revision should be undertak-
en as regards other operational conditions of methods whereby altered organisms were
obtained (Goldberg et al, 1976, Villalta & Leon, 1979; Alvarenga & Brener, 1979, 1980,
Schmatz & Murray, 1981), since there are references to changes in trypanosomes simply
due to the pH and ionic strengths of saline solutions, even without processing them
through ion exchange columns (Lumsden et al, 1965; Taylor et al, 1974, Jackson, 1975).

RESUMO

Usando colunas de DEAE-cellulose foi padronizado um método para purifica¢do
de tripomastigotas de vdrias cepas de Trypanosoma cruzi (Y, CL, FL, F, “Berenice”,
“Colombiana” e “Sdo Felipe™) a partir do sangue de camundongos. Este método € uma
modificacdo daqueles descritos por Lanham & Godfrey e difere em varios aspectos de
outros descritos para purificar as formas sanguineas deste parasita, particularmente na
dispensa de pré-purificagSes. Por ele foram isolados principalmente os tripomastigotas
largos, 0 que certamente justifica as maiores percentagens de recuperagdo obtidas com
cepas em que predominavam estas formas; por outro lado, o processamento de sangue
infectado de camundongos irradiados podia ser vantajoso pela recuperagdo de maior
nimero e percentagem de parasitas e eluicdo de mais formas finas.

Os tripomastigotas purificados por este método apresentavam morfologia e moti-
lidade normais e continuavam infectantes para barbeiros ¢ camundongos. Nestes dltimos
apresentaram periodo pré-patente e curvas parasitémicas semelhantes aos dos parasitas
controles, além de reproduzirem o padrdo de polimorfismo tipico da cepa. Sua viruléncia
e patogenicidade também manteve-se consideravelmente preservada, sendo que esta ulti-
ma propriedade foi avaliada por testes de DL 50, taxas de mortalidade e tempo médio de
sobrevida de camundongos inoculados. Além do mais, os tripomastigotas purificados
apresentaram reacdo de imunofluorescéncia positiva, nitida e periférica, cujos titulos
eram compardveis aos dos parasitas controles, assim sugerindo uma importante preserva-
¢do de seus antigenos de superficie.
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