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ABSTRACT

The purpose of this work was to study the isolatiod a light microscopy technique for cultured yropytes.
Blood samples were obtained by venipuncture wittaaticoagulant added and centrifuged in a Percahsity
gradient to separate the leukocytes. Lymphocyte® wtaced in 25 crhtissue culture flasks at 37°C. After
culturing, they were fixed and stained with the hods used for blood smears. Results showed thaalhfixing
solutions and stains were an equally good choicetittured lymphocytes.
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INTRODUCTION techniques specific for lymphocytes obtained by
venipuncture and maintained in culture.

Lymphocytes are an important component of the

immune system for humans and various animals.

They are the only cells that can recognize anMATERIAL AND METHODS

distinguish between antigenic determinants, which

give them characteristics of an acquired immunéymphocytes were obtained from samples of
response, that is, the specificity of a memoryeripheral blood, by venipuncture with an
(Abbas et a].2003). These cells have largely beeranticoagulant (EDTA) (project approved by Ethics
used in studies of apoptosis due to the strikingh Research Committee of the Medical Sciences
importance of their apoptotic death during immuneCollege / UNICAMP). Twenty milliliters of each
system maturation and some diseases (Rathméllood sample were centrifuged in a conical
and Thomson, 2002). Based on the morphologicalentrifuge tube for 15 minutes (1300g) to separate
characteristics, Kerr et al. (1972) developed théhe erythrocytes. The interface between the plasma
unifying concept of cell death as an instrument foand erythrocytes was carefully transferred with a
the disposal of unwanted cells during embryoniipette into another centrifuge tube with as few
development, cell turnover of proliferating tissueserythrocytes as possible, and centrifuged in a
and in pathological situations. There are fewPercoll density gradient (Amersham Pharmacia
preparation techniques for the isolation andBiotech) for 30 minutes (660g), to separate blood
observation of lymphocytes. The purpose of thigell types (modified from Hjorth et all981). The
work was to report the details of preparatiorhighest concentrations of lymphocytes were
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obtained when 100% Percoll was diluted (1:1) irRESULTS

physiological saline solution, thus obtaining 50%

Percoll (density (g/mL) -1.06-1.08). The layerBoth of the fixing solutions of methanol and acid
containing mononuclear cells (Percoll-50%-methanol did not conserve the cytoplasm, as can
density: 1.06-1.08 g/mL) was washed twice inbe seen in Figures 1b and 1c. Figure 1d showed
Hanks Solution to remove the Percoll. These cellsan even poorer preservation when the smear was
were ressuspended in RPMI 1640 mediunmade in saline physiological solution without
containing antibiotics (streptomycin 10 mg/L andprevious fixation. The cytoplasm was well
penicillin 1000U/L) and 10% fetal bovine serumconserved using concentrations of 2% and 0.2%
(FBS) (Nutricell, Campinas-SP) and incubated aparaformaldehyde (Figs 1e and 1f). However, the
37°C for 2 h, for adhesion of the monocytes. Theells decreased in size with both of these fixing
cells in the supernatant were adjusted to 4.5° 1@olutions, when compared to blood smears (Fig.
lymphocytes/mL and placed in 25 tntissue 1la). The stains tested showed a good contrast for
culture flasks at 37°C. nucleus and cytoplasm in preparations made with
After culture, cells were collected by blood smears, however, for cultured lymphocytes
centrifugation and washed once in PBS. Therthey did not have same quality of contrast. To
they were fixed in methanol, methanol-acetic aciébtain better results, the stains were diluted and
(3:1,vlv) (Moura, 1977), 2% paraformaldehyde intested for shorter staining periods, and the best
PBS for 30 minutes (4°C) or 0.2% formaldehydeesults were obtained with Leishman, at a
in PBS for four minutes (37°C), (modified from concentration of 0.2%, applied for a staining
McCarthy, 1990), placed on slides, air dried angeriod of four minutes at 37°C, as shown in
stained with Leishman, Wright, Panotic dye andrigure 1f.

May-Grinwald-Giemsa. A large number of slidesA comparison of fixing and staining procedures
were prepared with the different methods (n < 10has been made in Table 1.

and the chosen method was used extensively

throughout the study.

. . | .
a b C

d e f

Figure 1 — (a) Blood smear, fixed and stained with Leishnpal000); (b)Cultured lymphocyte
fixed with methanol and stained with Leishman (x2)90(c) Cultured lymphocyte
fixed with methanol-acetic acid and stained withishenan (x1000); (d) Cultured
lymphocyte washed in saline solution and staineth viieishman (x1000); (e)
Cultured lymphocyte fixed with 2% paraformaldehyaled stained with Leishman
(x1000); (f) Cultured lymphocyte fixed with 0.2% paraformalde@yidr four minutes
(37° C) and stained with 0.033% Leishman during foinutes (x1000).
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Table 1 -Comparison of fixing solutions and stains usedbdlood cells; + good; - medium; -- poor conservation

Dyes
: ; , May-Grunwald-
Fixative Leishman Wright Panotic Giemsa
Techniques
in vitro

methanol -- -- - -
methanol- acetic acid -- - - -
2% formaldehyde - - - -
0.2% formaldehyde + - - -
no fixation -- -- - -

blood smear + + + +

DISCUSSION fixing solutions, adjustments with lower

concentrations and shorter staining periods were
In vitro studies are indicated for various types ofmade in relation to those recommended for the
investigations, including genetic (Geyikoglu andblood smears. An exception was Leishman stain,
Turkez, 2006) and morphological research (Selvhich distinguished between the nucleus and
and Costa, 2003). Comparing the materials angytoplasm at a concentration of 0.033% with a
methods classically used for blood smears and trgaining period of four minutes (Fig. 1f). However,
preparations made with cultured lymphocytes, ithis only was possible when the fixative
was observed that fixing solutions containingconcentration of the paraformaldehyde was below
methanol or methanol-acetic acid, which havé®.2%. The higher concentration (2%) of
been recommended for blood smears (Mourayaraformaldehyde did not give a good contrast,
1977), did not conserve the lymphocytes. Thesgince this fixative induces the basophily of the
solutions had a fixing quality (denaturing protgins cytoplasm by making it acidic and staining as
that was inferior to its capacity to solubilizeitip ~ strongly as the nucleus, which is basophilic. The
and destroy the plasma membrane, resulting iparaformaldehyde diminishes the potentially
cytoplasm loss (Figs. 1b and 1c). To minimize thigationic amino acids (which induce the
effect, the slides were prepared usingacidophily), whereby they no longer act as
physiological saline solution, in order to extractionizing groups or even may be transformed into
the culture medium, then air dried andother compounds (Baker and McCrae, 1966).
immediately stained, without first applying aParaformaldehyde reduces the number of amino
fixing solution. The stains used were dissolved i@cids that are potentially cationic (indicating
methanol in accordance with the usual methodgcidophily), converting them to non-ionizing
(Moura, 1977), so that the smears could b@roups or other compounds (Baker and McCrae,
prepared using the stain with simultaneous fixativd966). ~ Another ~ factor ~ observed  for
and staining effects, applied for only one minuteparaformaldehyde was the diminished cell volume
As seen in Figure 1d, this method was also novhen employing either concentration. According
efficient for the cultured lymphocytes, because théo the literature, preparations with this fixative
stains were not efficient fixing agents, givingshrank approximately 33%, which may be due to
inferior results when compared with the otherespiration inhibition, changes in plasma
fixing solutions tested (Figs. 1b and 1c). Henoe, imembrane permeability or in transport of ions
relation to fixation, the best results were obtdineacross the membranes (Baker and McCrae, 1966;
with paraformaldehyde that showed the best cefPenttila et al. 1975; Hopwood, 1985). McCarthy
conservation (Fig. 1e and 1f). The usual stain foet al (1990) reported that the fixed cells could
blood smears (May-Grunwald-Giemsa, Wright andeturn to their original volume when washed to
Panotic dye) did not result in a good contrastemove all the fixative, but this was not observed
between the cytoplasm and nucleus in thén this research.
preparations of cultured lymphocytes. As with thén conclusion, our results revealed a marked
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difficulty in the preparation methods for the Baker, J.R. and McCrae, J.M. (1966), The fine $tmac
morphological investigations of lymphocytes resulting from fixation with formaldehyde: the efts
maintained in culture, which is does not occur in ©f concentration, duration, and temperatuje.R.
fresh blood samples. The best results werg MICrosc Soc.85 391. _

obtained with 0.2% paraformaldehyde, foIIowed%ey'koglu’ F. and Tarkez, H. (2006), Protectiveeeff

. . . .~ of sodium selenite against the genotoxicity of
by the Leishman stain at 0.033% with a staining aflatoxin B1 in human whole blood cultureBraz.

period of four minutes at 37° C. Arch. Biol. Technol49 (1), 393 — 398.
Hjorth, R., Jonsson, A.K., Vretblad, P. (1981), &pid
method for purification of human granulocytes using
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Immunol. Method#}3 (1), 95-101.
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morfolégicos. Entretanto, a literatura sobre<e™" J-F Wyllie, AH. Currie, AR. (1972),
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microscopia de luz de linfécitos mantidos em J. Microsc.,158, 63-72.
cultura. Amostras de sangue foram obtidas pdvloura, R.A.A. (1977), Técnicas de Laboratorio.
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