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[SOLATION AND AMPLIFICATION TECHNIQUES

Octavio E. Sousa

Trepanozoma crnzi 15 a melaxenic blood and
tizsue paragite that can be primarily isolated from
any of s different natural hosts, Lsolation of the
parasite can also invelve aoy of the three morpho
logical phases that characterize its life cvele.

The purasite 15 known to affect man io rucal
arcas of different coelegical relationships in the Ame-
ricas, form Acgenting and Chile 1o Mexico and LISA.
Human inlgctions may initially resull ininapparent or
indetermined cases or develap inta an acute lorm of
Chagas’ disease often of fatsl resolution, Allinfections
evenlually lead 1o a chronic stage of the disease, which
varies In some clinical manifestations throughout the
geopraphical range of the endemic area of Chagas'
disease it the Americas. Most investigators tend to
accepd that spontancous cure i3 nol a probable ocour-
rence and infeciion, although subpatent, will persist for
the life of the infected parsons!.

Transmission eyeles that involve many tria-
tomine spacies as natueal veclors of T cruzd mantain
the roonosis in the endemic zones. The role of
Trigtoma fesians and Pansirongvius megistus in
Brazil and Argentinad, Rhoduine prativay in Vene-
sucly and Colombiad, & palieseeny in Fanamal,
Triatamea dimidiomn in Costa Rica and Ecuador? are
good examples of the diversity of potential vectors of
Toerveziand Chagas' disease in widely separated areas
of South and Central Americs,

boreover, T creed has been found 1w inleet a
wide range of natural and experimental vertebrate
hosts which may serve as reservais of the parssite, and
can be of signilicance in the epidemiology of he
disease and human infections.

| This mulliplicity of susceptible veotor and re-
serviar hosts must be considered of importanee in the
t:vﬂla?&lion of heleropenecus populations of 7 eryzf
and the characterization of strains. The parasite is a
complex spoecics that exhibit large genetic and phe-
notyme varjai:niljtyj.

The heterogeneity of populations of the parasite
arl the variations in the outcome of infection in man
has incuced increasing interest in the biological and
biochemical characlerizacion of strains or isolates of
T cruzd obtained from man, veclor or reservoir hosts,

CGiorgas Memaorial Laboretary, Panama, Repoblic of Panams

Studies or cloned subpopulations from labo-
ratory isclates of Ustocks' have demonstrated varianis
that exhibit different behavioursl charscteristics. This
iz the case of studies with the Y strain®, and more
recently with the Sylvio-X 10 strain isolzted from an
acute Bueman infection?.

It is impoertant o identily and charactenize the
parasite stock invelved as a cavsative agent of Chagas’
disease in dilferent geographical aress of the endemic
range. This has become a primary requimnent owards
i better understanding of the outcome of infection in
man, and the mechanism that leads o the various
expression of disease and course ol infection with
T. eruzl,

The primary isolation of the parasite from
naturzl infections in man, animals and vector hosts can
ke attained throuph the vse of muoltple laboratory
imvive and (1 wire technigues. The methods cm-
ployed depend on their eflicacy to iselate the different
morphological stages of the parasite and to provide
laboratory stocks or strains from acule and chronic
infections. Isolation of blood circulating trvpomastiga-
es and of metacyelic forms are the moesl common
arigin of laboralory steainsg of T2 ocrezl. Gutieridpe
at al. {[97%) described techniques Tor the isolation of
amastigotes and trypomastigotes from experimentally
infected rodens

fu vivo techniques for isolation may involve the
intracranial tnoculation of blood forms into suckling
mice, d method advacated by Marinaz Silva? The iu
wive  maintenance  through  serial passage in oa
susceplibie mouse model or other lsboratory animal
has been widely used but it is costly, handling more
complicated and may induce possible alteration of the
parasite through passive incorporation of host protein®
or through selective pressure that may influcnce
phenotypic or genolypic expressions of the ariginal
molate.

Xenodiagnosis is by far the most effective
in vivo technique for the isolation of T2 crezd from
acute and chronic infections in man and domestic or
wild animals. According to Pifano!? Cerisolaetal Ul
and Schenone et al.!2, from 46.1 1 70 peroent of
individuals with chronic Chapgas’ disease and positive
serclogy, are shown wearry T2 eruzi through the wse of
xenodiagnosis. The lechnique was introduced by
Brumpt in 191413
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It has been regularly used in South America and
a standardized procedure was suggested by Schenone
etall2,
. Only laboratory reared triatomines should be use.

Bugs should be free of any flagellates, and shoald
be koown susceptible to mfection with T, cruzd [t
gencrally accepted to use the riatomine species of
impartance as local vector of T eruzr in the
endemic area where the patient originatestd 13,
Use only unfed 3rd or 4th instar nymphs.

3. A minimum of 40 nymphs must be used on each
patient. Schenone et al,12 wsed 6 containers with 7
nymghs in esch container, applving 2 containers
daily for 3 consecutive days. Cersolactal.t! prefer
b use 4 containers with [0 nymphs in each
containger,

. Triatomines are allowed 1o feed for 300 minutes.

. Incubation at 270 C or ambient temperature,

. Examination of fecal samples from each engorged
inseet shoeld be performed st 30 dasys and 80 days
after feeding.

T Megative bugs could continue incubation to 90 days
and final examination carried out by dissection of
the digestive system.

In some endemic arcas of Chagas™ disease,
senodiagnosis may not be well accepted by the human
population, Patients may reject the procedure, and
hypersensitive reactions may be manifested following
the exposure to multiple biles of the triatomines,
Hypersensitivity is more likely tooccur against the bite
of lacal species.

Artificial xenodiagnoesis procedures have been
used be several laboratories wo avoid patient's reac-
tions to natural xencdiagnosis. Cadillos et al 6 de.
veloped a techniquee for artilicial xenodiagnosis that
resulted in good ingestion of heparinized  blocd
ablaimed by venipuncture, Feeding of the inscol
(A, pralivus) was carried out throegh a membrane
containing 3 ml of the patient’s blood for each
xeoociagnosis, This technigue must be considered

when natural xencdizgnosis cannot be recommended.
Parasites isolated through i wivo techniques

should lead to the isclation of trypomastgotes (bBlocd
forms or metacyclics) for the purpose of establishing
labaratary stocks strains of 70 cruzi. Alvarenga and
Brener!? demonstrated the value of a DEAE-cel-
lulose column system in the isolation of pure metacyclic
forms from the vector J1ns1.':T|'fr:}r claimed a recovery of
81.0 percent of the infective stages present in the feeal
sample.

T vifro isolation techniques mav involve the use
of haemocultuee or lissue — cell culture procedure.
These have been widely used for the primary isolation
aof T, crizi, s eiciency varies with different con-
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diticns related with the 1yvpe of inlection (acule or
chronic), the slage ol the parasite and immunobiio-
logical faclors present in the individusl hosth8 B9

Haemoculture procedures have been extensively
used as a diagnostic tool in Chagas’ disease. The
parasile has been shown to grow in a diversity of
culture media {NMNMN, Tobie, Senekjie, LIT, Warren).
Haowever, positive results have oflen been difficult or
elusive, particularly in atempts to isclate the parasie
fram patient in the chronic stage of infeclion, Various
authors have reported on the value of haemoculture in
the diagnosis of chronic Chagas® disease. Results vary
from O to 45 percentlt 21 positives in chronic cases,
with posilive serology and some with positive xeno-
diagnosis. Marsden et al. 2 could not abiain positive
hacmoculture in 36 chronic patienls with positive
xenodiagnosis. 1t is gencrally accepled thatl haemoe
culture is less sensitive than xenodiagnosis for the
isolation of T2 eeezd but it becomes an important
diagnastic and isalation procedure in endemic areas of
Chapas’ disease where T rmrpali coexists with
Toeruzi and both parasites are often found infecting
the same ndividual or person.

Hacmocultures are valid procedures Tor the
izalation of T cryzi from acute patients, naturally
infected domestic and wild mammals. and lrom ex-
perimental infections in laboratory animals, Minter-
Goedbloed!? working with material from Bahia, Hra-
sil, demonsteated that primary isolation ol T e was
possible in & outol @ acuse patients, % outof 9 naturally
infected opposums (IVdelphiis azaroealbiventis ) and
in 14 out of 14 experimentally infected mice. Con-
trasting results were obtained when only 7 outof 16
(44%) of chronic patients were found posilive with
Toerezic The proportion of positive cultures was
significantly lower (17%) and the thne required for
detection of positive culteres was longer (2 1o 6
months) Tahle 1.

Several diphasic and monophasic culture me-
dia bave been cmploved in the cultivation of T, cruzi.
Dhphasic cullure media of Tobic, Sencckjie, Taylor
and Baker's 4 M medium or Packchanian and Sweets
have been frequently used for the cultivation of the
parasite. However, monophasic media such as
Warren's [Brain-heart infusion) and LIT {liver-in-
fusion tryptose), deseribed by Camarga, are preferred
for the primary isolation of 77 pryzi22 23,

Fioviteg cell cullure techniques have been suc-
cessfully used for isolation and serial passage of T
eruzi stocks. Martinez-Silva et 219 Found this to be more
effective than haemocullure and intracranial ino-
culation of mice in the isolation of trypomastizotes
fromm infected blood. Since the carly work of Kofoid in
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Table I - Praportions af posivive subfects, positive cultures persufiject group and pre-detection period of T, eruzi
fr privary in viteo wsalations (from E. Minter-Goedbloed) ! ¥

Mo cultures
posiive
anelividund s

Types af subjecr (otal tested

Mo, + ve
cliltire el sy
fard fnoculated

Elapged time fmoanths)
posi-imaciigiion o
Stest detection af

T. cruzi primary
cifinre Isolationy

1 2. 3 4 5 8

exp. inf, mice 14714 (1005 2930 94%) P A
nat, inl. opossums 940 (100%) IBS3R (100%) B - - - - -
acute patients fa 0 (1009%) 2729 0 93%%) 4 6 2 4 1 -
chronic patiants WE [ 449%) 1165 ( 17%) G 3 5 1 1 1

1935 with embryonic heart muscle cells, different cell
types have been used for experimental and serial
passage of 1) cenzd fn vitre systems, Dworak and
coworkers have uwsed secondary bovine embryo
skeletal muscle cells (BESK) and Hela cell line { Ohio,
PPLO-rec) in their study of interaction of 77 eruzi
with vertebrate cells fm wier??, and as o source of
rypomastigotes in cxperimental studies of 77 ezl
clones and source of infection in inbred mice?, We
have effectively used Wero cell lines in isclation and
serial passapge of T creed from mixed infections with
T vangel found in the blood of residents of rural areas
in the Republic of Panama {unpublished).

Drirect isolation techniques have been developad
[ separate trypomastigoles lrom other blood com-
ponents. These include the use of defibrination and
filtration, low speed centrifugation in bufered glucnse
saline layered on density gradients of sucrose, ben-
zoate or Ficoll. More widely used for salivarian try-
panosomes is the scparation through DEAE-cellulose
columns following low apeed centrifugation of infecied
blood?3,

Since DEAE-cellulose scparation affects in-
fectivity of the isolaled trypomastigotes, anolher
mathod using a step gradient of Metrizamide has been
developed by Lowres ed al 27, Trypomastigotes isolated
through this procedure are considered to be of normal
motility; morphology and infectivity to mice was not
significantly alered?7.

Amplification  techniques are  impocacl 1o
establish laboratory stocks of T. cruzi The preferred
methodologe will depend on the phase of the parasite.
Methods to ohtain almost pure preparations of trypo-
mastigotes, epimastipoles, or amastigoies are avai-
lable. These could provide material for hicchemical
studies or amplification of claned stock prior wdrying

of cryepreservation for later use in biochemical

characterization by isocenzyme patterns ( phenotypic)

or restriction endonuclease or other penotvpic charac-
terization of the parasite.

Amplilication technigues commaonly used are:
Lofw wire cell cultures for production of trypo-

mastigotes and amastigotes,

2. Haemocultures for epimastigates.

3 0w wive amplification by xenodiagnosis (mets-
cyelic trypomastigoles).

4. Inoculation of laboratory animals (mice, rats and
guinga pigs) for limited numbers of circulating
rypomastigotes usually preliminary Lo elaning and
valume growth i v,

Although, Guueridge in 1981 concluded that
there are but " few differences in biochemistry between
the three major forms of the organism..,” and epi-
mastigotes from volume fin vitro cultures could serve as
models for the mammalian forms, thers remaing the
need for amplification techniques to produce trypo-
mastigotes and amastigotes for immunobiclogical
studics, Even in the Jatter caze, Hudson® considers
that epimastigotes of T erezi are closer to the trypo-
mastigotes state than it is the caze for T brucel, Thus,
in both biochemical and immunological work the
epimastigotes of 7. cruzd have demonstrated practical
advantages for the production of clean material, in cell
free systems and in large volumes through continous
culturs methods,

fin witre techniques for the production of wry-
pomastigoles or amastigoles have been developed.
Sullivan?? obtained a yield of 90 percent “meta-
cvelic” trypomastipotes using Grace’s insect culiure
medium supplemented with 10 percent foetal bovine
serum, Wood and Sousa®? also obtained high degrae
ol transformation inw rypomastipotes using 8hadn s
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profives extract as the supplement. I is possible 1o
obtain large gquantitics of trvpomastigotes in culture
forms maintained at 260 C, but work is yet needed to
define the relationship of these forms with equivalent
stuges in the vestebrate and insect hosts. Similar
situations arise in the fn wirs cultivation of amastigo-
tes and a true relationship is yet 1o be established
between culture and intracellular forms in infected
hosts,

[ our waork on chagasic patients, reserveir hosts
and vectors of T erwzi in endemic areas of the
Republic f Panama, isolation of the parasite from
chronic infection in man has been difficult. Because of
the presence of T, rangeli it often requires the use of
different methedalogy invelving hemoculture, xeno-
diagnosis and tissue cell eulture procedures,

Present methods are  sulficient 1o obtain
iolation of the stock or strain materials needed for
cloning and developing delined subpapulations of the
parasite which are required for the characterization
and classilication of T cruzi throughout the gec-
graphical range of Chagas’ disease.
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