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b.2.1. INTRODUCTION 

In 19^1, A. Coons and colleagues (COONS et ai., 19^1) 
demonstrated that chemically activated fluorcchromes can be 
covalently bound to antiboay molecules in an aqueous medium at an 
alkaline ph with virtually no change in the biological activity 
of the antibody. It was sho*in (COONS et al ., 1950) that very 
small concentrations of antibody can be visualized when labellea 
with fluorescent dyes, allowing a precise localization of the 
antibody's reaction site. 

The fluorochromes most wiaely used for confutation with 
proteins are fluorescein isothlocyanate (FITC) producing a bright 
apple-breen fluorescence, and Rhodamlne derivatives (Rhoaamine-
beta- sulphonyl- chloride ana tetramethyl- Rhodamine-
isothiocyanate), causing an orange- rea fluorescence. 

The applications of this method of labelling proteins are 
numerous. Although virtually any protein can be labellea using 
the method aescribed by COONS et al., the major application of 
the methoa is the labelling of antibodies for use in the 
immunofluorescence assay (ItA). The fluorochrome mostly used is 
PITC, as the Rhoaamine oerivates are less soluble and therefore a 
little more difficult to use. however, the concomitant use of 
fluoresceine- ano Rhcdamine-Iabelleo. antibodies allows the 
simultaneous assay and localization of two distinct antigen 
specificities. 

Since its first demonstration, several alterations have been 
applied to the method, In an effort to reduce the complexity, 
subjectivity and the interferences caused by non-specific 
fluorescence. With the aavent of the laser tecnnology, 
immunofluorescence will gain more and more importance, as it 
offers several advantages over the other methodologies currently 
applied for detection of anti&en-antIbqüx_Ant.*£

aJ^iSns» ana itd 

disadvantages will be eliminated by the speed, selectivity and 
objectivity of the automatic determinations the laser technology 
offers (LISI et al., 19U2). 

For the screening of McAb, the most commonly used 
techniques, besides the IFA, are the ELISA & RIA techniques. 

GENES AND AN'ilUfcNS OF PARASITES • Page M01 



BONGERTZ & GALVSÜ CASTftO - IMMUNOFLUORESCENCE 

While the ELISA & RIA techniques offer the advantage of higher 
sensitivity (allowing detection of antigens present in relatively 
low concentration in the preparation), and have been aaapted so 
as to be less time-consuming than the IFA in assays involving a 
hign number of samples, all methods require specialized 
apparatus's for the evaluation of the results. The ELISA 
technique offers the aavantage of allowing reevaluatlon of the 
results after long perioos of time, while both RIA (radioactive 
breandown of the isotopes) and IPA (fading of fluorescence after 
repeated excitation of the fluorochrome) have to be analysed 
within a relatively short period of time. 

However, the IFA, besides avoiding the potencial health 
hazard the RIA represents, has the great advantage over both 
ELISA & RIA techniques of allowing the specific nln situ" 
localization of the antlgen-anitbody interaction, of paramount 
importance when complex antigenic preparations, such as for 
Instance tissue sections, are studied. 

5.2.2. METHODOLOGY 

5.2.2.1. GENERAL CONSIDERATIONS 

The IFA, independent of the field of study it will be 
applied at, consists basically of the following steps: 

Preparation of the antigen 

The antigen can be practically any antigenic substance. 
Generally, whole cells (e.g., whole parasites) or tissue sections 
are used. However, the test is also suitable for soluble 
antigens, if these can be bound to a solid phase, such as agarose 
or Sepharose beads. 

The preparation of parasitic antigens will depend on the 
parasite tested. Basically, a reasonably pure parasite suspension 
is transferred to special glass slides, and fixes by simple air-
drying or using an additional fixative (methanol, ethanol, 
acetone, buffered formaline or 0,25% glutaraldehyde are most 
commonly used). After washing off excess fixative, such slides 
can be kept at -20 to -70.C for up to many months. 

Special glass slides for IFA are commercially available, but 
can be easily prepared in the laboratory. In our lab, 10 droplets 
of glycerol (diameter * 2 to 3 mm) are placed in two rows on 
regular glass microscope slides, so that the distance between 2 
drops is never less than 0,5 cm. The slides are sprayed with an 
acrylic varnish (e.g., "Acrylfix", Aerylex Tintas, São Bernardo 
do Campo, SP, Brasil), left to dry at room temperature for lb 
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hours and washed carefully with gauze and distilled water. These 
slides will then have 10 circular areas suitable for the antigen 
application, separated by the acrylic film that prevents overflow 
or mixing of the antibouj solutions during incubation. 

Antigen-antibody reaction 

In the direct IFA, the antibody specific for the antigen, 
previously labelled with the fluorochrome, is layed over the 
spots containing antigen, ana the slides are incubated within a 
moist chamber. After washing off the unbound antibody, the slides 
are mounted in buffered glycerine ana analysed by fluorescence 
microscopy. 

Variations of the these 

1} As more and more fluorochrome-labelled 
anti-immunoglobulin preparations are available commercially or 
produced in the laboratory, the inderect IPA finds Increasingly 
wider application. This test consists in the preparation of the 
antigen, incubation with the specific antibody and a further 
incubation step with the conJugate,I.e., a fluorochrome labelled 
antibody specific for the first, antigen-specific immunoglobulin* 
For instance, T. crusl parasites are fixed onto glass slices, 
incubated with rabbit antl-T.cruxl antibody and then Incubated 
with PITC-labelled goat anti-rabbit immunoglobulin serum. 

This method presents several advantages over the classical, 
direct IFA. For instance, lower concentrations of the 
antigen-specific antibody can be detected, as the reaction with 
the fluorochrome-labelled anti-immunoglobulin acts as an 
amplifying system, therefore giving it importance in the 
screening of McAb, allowing analysis of hybrid supernatant* 
containing even low concentrations of antibody (Rote: care muse 
be taken that negative fluorescence is not interpreted as absence 
of McAb, as the possible low density of a specific antigen in the 
preparation could be responsible for lack of antibody binding). 
Also, it allows determination of the immunoglobulin subclasses, 
when specific reagents are available. It has also an additional 
advantage over the direct method as it allows the assay of 
antibodies in complex mixtures, such as whole sera or hybrid 
supernatants, thus eliminating the need for time-consuming 
isolation procedures. 

2) Another possible variation is to bind the antibody 
specific for the antigen to a solid phase (e.g., Sepharose 
beaas), Incubate with soluble antigen and then Incubate with a 
second antibody produced in another animal species but specific 
for the same antigen. The antigen-antibody reaction is then 
revealed by a further incubation with the conjugate specific for 
immunoglobulins of the species of the second antibody donor 
("sandwich IFA"). 

GLNES AND ANTXGJJJS OF PARASITES • Page 403 



EOttGERTZ & GALVRO CASTKO - IMMUNOFLUORESCENCE 

3) For the simultaneous identification of both antigen ana 
antibody in immune complexes deposited in tissues, it is possible 
to inu.-ba.te th"i tissue preparation with a mixture of a 
PITC-late*.\eu antigen-specific antiboay ana a Rhodamine-iaoellea 
antl-lmBmnoglobulin preparation. Care must be taKen that the 
Rhocaialne-iabelled anti-lmmunoglcbulin preparation does not react 
with the immunoglobulins of the species in which the 
a~ilgen-specific antibody was produced. The indirect 
immunofluorescence assay can also be appliea to this variation, 
If no antigen-specific antibody, labelled with fluorochrome, is 
available. 

This sare variation of the IFA can also be applied for 
detection of 2 distinct antigen epitopes. This possibility is of 
importance In the evaluation of McAb, as it allows simultaneous 
localization of the reaction sites of distinct antibodies 
directed at the same antigen preparation but interacting with 
distinct antigen epitopes. 

Using these and other variations of the original 
methodology, virtually any antigen-antiboay interation can be 
analysed. 

5.2.^.2. LABELING OP ANTIBODIES WITH PLUOROCHROMES 

The labelling of antibodies can be carried out follwing the 
steps indicated below: 

Isolation of the lanuiioglobulln fraction 

As iaothiocyanate compounds form a covalent thiocarbamide 
bona with all proteins under certain conditions, the protein to 
bfc labelled must be freed from other protein contaminants. In the 
case of immunoglobulin labelling, the immunoglobulins must be 
separated from serum, ascitic fluid or culture medium. Generally, 
stanuâr/1 methods of precipitation with ammonium-sulfate followed 
L.y ion-exchange chromatography on DE-52 columns or affinity 
chromatography are used (Note: McAb may not precipitate at 
ammonlLA-sulfate concentrations below 501; see this monograph for 
detailed methodology). 

Labelling 

The fluorochrome Is slowly adaea to a strongly buffered 
aqueous Immunoglobulin solution at pH 9,0 - 9,5 under gentle 
mixing. A binding period of 2 - 3 hours is sufficient when room 
tempet-ature is maintained (20 to 25.C). For binding with FITC, a 
highly concentrated protein solution Is used. Generally, a ratio 
of about 1 mg dye to 25 mg protein Is recommended. When Rhodamine 
derivatiea are used, a lower protein concentration (about 4 
mg/ml) should be used. The crystalline form 
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(fchcaamine-beta-sulphcnyl-chlcrlde) has to be dissolved In 
acetone, as It Is insolutie in water. This may lead to 
aenaturatlori of the antiboay, so that less than 60* of the active 
protein is recoverea. however, the water-soluble derivative 
tetramethyl-Rhodamlne-isothiccyanate can be used, avoiding this 
problem. 

To eliminate excess fluorochrcme, gei-flltratlon of the 
mixture is requirea. Sephadex G-25 can be usea for FITC-labellea 
proteins ana Sephaaex G-50 for Rhooamlne-labellea proteins. 
Alternatively, the unbound eye can be ellmlnatea by simple 
dialysis of the mixture. However, this dialysis must be 
extensive, therefore being tco time-consuming to be practical. 

The lafcellec proteins should not bind less than 2,5 or more 
than 4,5 molecules cf the fluorochrome per molecule of protein, 
i.e., the F/P ratio snoulc lie between 2,5 ano 1,5. Proteins 
labellea with too low a concentration of fluorochrome will show 
only faint fluorescence. On the other hand, if the F/P ratio is 
tco high, the unspeciflc fluorescence due to labelling of 
contaminating substance or ncn-covalent binding to the protein 
will Interfere with the results of the IFA. Non-covalent binding 
to the aye will result in unstable preparations. 

To select the molecules of protein bound to a suitable 
amount of fluorochrome, ion-exchange chromatography using a DE-52 
column is recomenoed for both FITC and Rhodamine-labelled 
immunoglobulins. 

For practical purposes, the laoelling methods routinely used 
in our lab will be presented now in detail. For further 
Information, consult GüülNG, 197b. 

Method 1) - Labelling of rabbit Is with FITC 

- Using u.i M Naj}P04, adjust the pH of the antibody solution 
to 9,5 ana the protein concer.traticn to 10 mg/ml; 

- With 10 min intervals, aad 5 times tJO ul of the FITC 
solution (U.5 g Fl'iC / ml O.i In Na3PC4), while slowly shaking the 
reaction vessel. Kaitaln a close control of the pH adding 0.2 M 
Na3P04 at neec to keep the ph at y,5; 

- Leave the mixture at room temperature for 2 hours; 

- Pass the cixture through a Sephaaex 0-25 column (5 B 1 
syringe) equilibrated with - tuh phosphate buffer pH b.l (prepare 
a 0.5 M stock solution: 5-5 si of a bb.045 g KH2P04 / liter dist. 
water solution + 94,5 ml of & fcb.995 g Na2hP04 / liter solution); 

- Elute the protein bound to FITC I* void volume) using 5 mM 
phosphate buffer pri b.l anc measure O.Ü. at 2Ò0 nm; 
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- Pool the protein-containing fractions and pass through a 
DE-52 Ion-exchange chromatography column pre-equlllbrated with 
5mM phosphate buffer, washing with approximately 60 ml of this 
buffer (bea volume * 150 to lbO ml); 

- Further elute material using the 10 mM phosphate buffer 
containing 0.25 M NaCl; 

- Measure the optical densities of the fractions at 280 and 
495 nm; 

- Calculate the F/P ratio and the concentration of the 
FITC-bound protein using the formulas: 

OD2b0 - (0.35 x CD 495) 
( FITC-IgG ) * mg/ml 

1.4 

2.85 x OD 495 

0D 280 - (0.35 x 0D 495) 

- For practical purposes, the P/P will be between 2.5 and 
4.5 when the ratio 0D 280 / 0D 495 lies between 1.47 and 1.00; 

- Pool the fractions containing the highest concentration of 
labelled protein with an F/P between 2.5 and 4.5; 

Method 2) - Labelling of moose Is with «hodwine B 

- Working at room temperature, add 1/4 volume of 1.0 M 
carbonate buffer (mixing adequate amounts of a 11.2 g Na2C03 / 
200 ml dist. water and a 24.8 g NaHC03 / 200 ml dlst. water 
solution to attain a pH of 9*5) to the isolated antibody, mixing 
the reagents with a magnetic stirrer. Add the fluorochrome 
pre-dlssolved In acetone (use 30 ug 
Rhodamlne-beta-sulphonyl-chloride for 4 mg protein) 15 4 portions 
with 10 mln intervals. Stirr for an additional 20 min period. 
Monitor the pH continually and (carefully) keep It at a minimum 
of 9,0 adding 10 M NaOH if necessary; 

Load the sample onto a Sephadex G-50 column 
pre-equilibrated with 10 mM phosphate buffer ph 8.1 (see FITC 
labelling) and elute with the same buffer collecting the 
protein-rich fractions (in the void volume); 
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- Pool the prote in-r ich fract ions and loaa them onto a DE-52 
coiunm pre-er iu i l ibr t t teu with the same phosphate buffer; 

- 7.lute f i r s t with 10 art phosphate buffer containing 0.1 H 
N&C1; 

- Further elute with 10 mM phosphate buffer containing 0.25 
M NaCl, 

Measure O.D. of the fractions at 2&0 and 575 nm 

- Calculate the P/r ratio. 

•ote: For practical purposes, fractions tilth a ratio of 0D 
575 / GO 260 around 3 will be suitable for use in the IFA. 
For more detailed calculations, see CEBRA et al., 19b5. 

5.2.2.3. EVALUATION OF THE CONJUGATES 

Every conjugate employed, wether preparea xn the lab or 
obtained commercially, has to be evaluated as to its potency in 
the particular assay where It will be usea. For this evaluation, 
antigen has to be preparea in the way It will be used In the 
final assay. For the direct IFA, serial dilutions of the 
conjugate are preparea and tested against the antigen. A suitable 
working concentration is the one-before-last positive 'llution. 

When Intending to use the indirect IFA, evaluation of the 
conjugate must be cade simultaneously to the evaluation of the 
antigen-specific antibody (= positive control). The chess-board 
method is recommended, in which for each dilution of the 
antigen-specific antibody a series of dilutions of the conjugate 
are testec. 

The dilution of conjugate eventually to be used in the assay 
is the one-before-last positive dilution of the conjugate with 
the highest dilution of the antibody. 

Once the suitable dilution of the conjugate has been 
determined, this same dilution Mill be used for any test to be 
carried out in this particular antigen-antibody system. 

5.2.2.4. COUNTER-STAIN 

To allow the visualization of the material that does not 
bine the conjugate, the antigen preparations can be 
counter-stainea before the IFA is carried out. The most widely 
usea counter-stain is Evan's blue. This is carried out incubating 
the antigen preparation for about 5 min. with a 1:10,000 dilution 
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of the stain In PBS, followed by 4 «ashes of 5 sin each In PBS. 
Alternatively, to save the time spent In the washing procedure, 
tvan"s blue can be directly aaaea to the conjugate, so that the 
specific ana nonspecific stainings occur simultaneously. Using 
this ccunter-stain, non-speclflcally stained material Mill appear 
red ur.aer the fluorescent light (Note: only suitable for 
FITC-laoelled conjugates). 

5.2.2-5. MICROSCOPY 

Evaluation of the Immunofluorescence is currently carriea 
out using specially deslgnea fluorescence microscopes. These are 
equlppea with the special light sources nscessary for the 
excitation of the fluo roc hromes, such as the high pressure 
mercury-vapor arc (HBO 200) or the iodlne-quartr (IW) lamps. 

To cut off the visible light with wavelengths beyona the 
necessary to exlte the fluorochromes, "excitation filters" must 
be interposed between the light source and the 
fluorocnrome-contalnlng material. For fluorescence with 
PITC-labelled antibodies, a filter that transmits maximally at 
495 run is used; for Rhoaamlne derlvates an excitation filter at 
546 run is required. 

When the fluorochrome is excited by the Incoming light, 
besides the relevant fluorescent light, other visible light is 
enrolttea. Therefore, an "interference filter" must be placed 
between the fluorescent object and the eye of the observer. For 
FITC-labellea proteins, an interference filter at 500 run is usea; 
for rhodamlne-labelled proteins, a filter that cuts off at 550 nm 
is necessary. To increase the contrast between the fluorescent 
image ana the background, aark-grouna conaensers are generally 
usea. 

5.2.3. APPLICATIONS OF THE IFA IN PARASITOLOGY 

It would be far beyond the scope of this monograph to deal 
with all possible applications of the IFA to all parasitic 
aiseases. Therefore, we present here as an example a summarized 
overview of its past applications in the stuay of TrjpanosaoHm 
cruel ana Chagas" aisease. Also, detailed lnaicatlons on how two 
of the possible IFA's are carriea out at our laboratory are given 
which, with suitable modifications depending on the antigens 
analysed, can be applied to virtually any other IFA used in 
parasitology. 

Immunofluorescent assays have been used in the study of 
Chagas" áisease with several objectives, among which some are 
pesented below: 
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- diagnosis * detection of antl-T.crusl antibodies In sera 
of chagaslc patients or of .nfected animals (e.g., CAMARGO et 
ai., 1*77). 

- study of autoimmune ant locales In sera of chagas lc 
{.atlents reacting with normal tissues (EVI Afc's: SZARFMAN et 
al.,lV73)i antl-neuron-Abs : RIBEIRO DCS SANTOS ct al., 1979). 

- localization of specific antigens on the surface of the 
parasite (e.g., GOTTLIEB, 197b). 

- "capping" - an escape mechanism of the parasite based on 
its property to concentrate bound antlboay on polar regions of 
the parasite followed by shedding of the antibody or Immune 
complex (SCHMUNIS et al., 197b). 

- presence of host immunoglobulins on the surface of 
blooaform stages (KLOETZEL et al., 1977). 

- presence of parasite antigen on the surface of mammalian 
host cells (RIBEIRO DOS SANTOS et al., 19b0). 

- analysis of lectin binding to the surface of trypanosomes 
and motility of these receptors (KATZIN et al., 1979; SZARFMAN et 
al., 19b0). 

- expression of T. cruxl antigen on the surface of 
vertebrate eels after hybridization with the parasite ( CRANE et 
al., 19B0). 

- antigenic differences among trypanosomatlos (ANTHONY et 
al., 19bl). 

- antigenic differences between strains and developmental 
forms of T. cruxl (e.g., REPKA et al., 19&0). 

- cross-reaction among trypanosoizatlds ( CAMARGO, 19bb). 

• Detection of Immune complexes deposited in heart tissues 
(CKAVfcS et al., 19b2). 

When working with Trypanosoma cruxl, several aspects ought 
to be considered before starting an IF A. 

As lnaicateo above, cross-reactions with other 
try^anosomatlos exists. However, this effect can be reduced by 
using serum dilutions of 1:40 or higher, preventing the sera that 
cross-react at lower dilutions to react significantly (CERISOLA, 
I9b<0« Moreover, it has been found (CAMARGO, 197a) that such 
cross-reactivity is oue to IgM antibodies. Therefore, at least 
for analyses of chronic sera, the cross-reactivity can be 
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prevented by using IgG-specific conjugates. 

When working with bioooforc trypomastigotes, It has to be 
rememcerea that "capping" can occur. To avole the sheading cf the 
antibody, the parasites metabolism must be previously Inhibited 
(addition or O.iX Nat»3 Is sufficient) or the IFA carried out at 
4.C. 

As described before, antigenic differences between 
developmental forms and strains of T. crust have been detected. 
Therefore, for some analyses, it may be necessary to use a 
particular strain or developmental form of the parasite. While 
episastlgote forms can be easily produced in large quantities 
using liquid culture, and trypcmastlgote forms from tissue 
culture are reaolly available, all other developmental forms 
(met&cycilc forms from culture medium or from the vector, 
amastigote forms and blood trypomastlgotes) are either not 
reaoily available or only with contamination of foreign materials 
difficultly removed. Fortunately, the amount of cross-reactivity 
between the developmental forms and strains of T- crusl is such 
that the use of eplmastigote foras of any strain is suitable for 
use as antigen for any but stage- ano strain-specific studies. 

Other properties of the parasite, such as the aosorbtlon of 
host immunoglobulins on the surface of blood trypomastigotes, or 
the liberation of surface antigens into the medium, thus 
competing for the antibody, must be considered. 

In our laboratory, the methodology cetallea below is used 
routinely for the aetectlon of antl-T. crusi antibodies or, 
respectively, for the aetectlon of EVI antibodies. Variations of 
these procedures ( mainly, of the antigen preparation) can be 
used for the stuay of almost any klna of ceil (or parasite) or, 
respectively, tissue analysis. 

b.2.3.1. DETECTION OP MONOCLONAL ANTIBODIES TO TSTTAftOSOfU CHDZI. 

Preparation of Antigen 

T. cruel eplmastigotes are grown in LIT medium and collected 
3 aays after the last passage. The parasites are washed 3 times 
for b min. in 0.15 M PBS pH 7.2 (centrifugations at 1000 x g}. 
The parasites are resuspenoed in PBS, counted in a Neubauer 
chamber, adjusted to a concentration of 2 - 5 x 10E6 prrasltes/ml 
and applied in b ul drops to the glass slides. The slides are air 
dried overnight at room temperature, individually wrapped ano 
stored at -20.C. 

cerere use in the IFA, the slices are allowed to reach room 
temperature. 

ÜENES AND ANTIGENS OF PARASITES • Page tlU 



BUNGEhTZ I GALVRG CASTRO - IMMUNOFLUORESCENCE 

antibodies 

A positive mouse serum Is pre-tested and adjusted to the 
suitable dilution. A negative control Bouse serum is adjusted to 
the same dilution as the on used for the positive control. 

The hybrid supernatants are testea without dilution in the 
screening assay. A negative control consisting of fresh hybrldova 
culture medium must also be available. 

IPA 

- 5 ul volumes of each control ana hybrid supernatant are 
placed onto the antigen spots 

- The slides are incubated within a moist chamber for 30 min 
at 37. C 

- 3 washings of 5 Bin by immersions in PBS are done. 

- Before adding the conjugate, the edges of the slides are 
carefully dried up to prevent overflow of the conjugate, being 
carefull not to dry the spot containing the antigen-antibody 
mixture 

- 100 ul volumes of the conjugate (FITC-label led goat 
anti-mouse Ig) diluted in 0,01% Evan s blue containing PBS to a 
previously determined concentration are added to each slide, so 
as to cover all test-spots 

- The slides are incubated within a moist chamber for 30 mln 
at 37. C 

- Excess conjugate is removed by 3 washes of í> min in PBS 

- The wet sllaes are mounted in a glycerol:PBS (1:1 v/v) 
solution and examined by fluorescence microscopy 

5.2.3.2. DETECTION 0* EVI ANTIBODIES IN HUMAN CHAGASIC SERA 

Preparation of antigen 

Mouse skeletal and carolac muscle tissue is obtained from 
recently sacrificed mice and immediately snap-frozen in an 
acetcne/ory-lce bath using "Tissue Ten II O.C.T. compound" (Miles 
Laboratories - Lab-Tek products, Napervllle, 111. USA) to embed 
it in a small vial. The preparations are cut In the Frigocut 
mlcrctcs?.- (moael 2700, h. Jung, Heidelberg, Gerxany-W) in 2 to 4 
um sections ano transferred to glass slides, where they are fixed 
by air-drying. 
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Antibodies 

An EVI-antibody-positive human control serum is diluted in 
PBS to a previously determined concentration. 

Negative controls are constituted by sera from normal 
healthy donors, diluted up to the same dilution used for the 
positive control. 

Sample sera are diluted in PBS. 

LPA 

- 20 ul volumes of the control and sample are placed on the 
slides so as to cover the entire tissue preparation 

- The slides are Incubated for 30 min at 37.C within a moist 
chamber 

- Unbound antibody is washed off by 3 immersions of 5 min 
each in PBS 

- 20 ul of the conjugate (FITC-rabbit-anti-human Ig), 
dilutea up to a previously determined dilution, is added to each 
preparation 

- The slides are incubated for 30 min at 37«C within a moist 
chamber 

- Excess conjugate is washed off by 3 immersions of 5 min 
each in PBS 

- The wet preparations are mounted in buffered glycerine and 
analysed by fluorescence microscopy 
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t>.3. THE DETECTION OF MONOCLONAL ANTIBODIES (McAb) BY 
IMMUNORADIOMfcTRIC ASSAYS IIRMA) AND RELATED TECHNIQUES 

L. C. POMES DE CARVALHO - Departamento de Imunologia, Fundação 
Oswaldo Cruz, Av. Brasil 43b5, Manguinhos, CEP 21040 Rio de 
Janeiro, RJ, brazil. 

5.3-1. INTRODUCTION 

The tactics presently employed for obtaining monoclonal 
hybrldomas have required three major prerequisites from the 
methoas of detecting, McAb-producing clones. First, the techniques 
have to be sensitive enough to allow the detection of antiboay 
activity in unconcentrateo supernatants at an early stage, 
otherwise one may end up with one*s C02 incubator awkwardly full 
of plates waiting up to be tested. Secondly, the techniques have 
to be reasonably fast, so that one can get rid of the unwanted 
clones as early as possible, and thirdly, they should be simple: 
it is practically beyond human capability to accurately test 300 
or bOO culture supernatants simultaneously using a complex 
procedure. 

In this chapter we shall describe an IRMA which fulfills the 
three requirements of sensitivity, quickness and simplicity, and, 
with minor variations, can oe used to detect the most diverse 
antibody specificities. 

Basically, this IRMA depends on the binding of the McAb to 
Insoluble antigen or to antigen bound to a solid phase, followed 
by the reaction with an Immunoglobulin (Ig) - specific 
raoiolabellea reagent. 
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