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TECHNIQUE OF LABELING ERYTHROCYTES WITH FLUORESCENT
ANTIBODIES ~ APPLICATION TO FETO-MATERNAL TRANSFUSIONS

by F. Streiff, A. Peters, B. Genetel
and D. Vincent

laboratory of the Transfusion Center, Nancy
(Prof. F. Streiff)

Irangfusion, Vol 7, No 4, 1964, Paris, pp 383-387

The method of fluorescent antlbodies formulated by Coons
‘n 1942 [1] nas since been applied in many areas. By conjugate-
ing an antibody with a substance which makes the foruer
fluorescent without making 1t lose its serologlical properties,
this method makes it possiblc to combine the high degree of
spacificity of the serological reactions with the precision of
wicroscople investigatlions. It is surprlsing that thls attrac-
tive technique has found only limited applicatlon in hematology.
Thus, the transplacental pessare of erythrocytes has been
investigated mainly by hlstochemical methods. These methods
maka it possible to characterize, within the dominant population
of maternal erythrocytes, & few rad blood cella whose blochemi-
cal characteristics are peculiar to the child [2--6]. un-
fortunatoly, the majority of these proverties, particularly the
cxistence of o fetnl hemoglobin, are capable of appearing in
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method would be that which applled itself to the antigenle
differences which may exist between the mother and her child.
The small extent of the traneplacental passage does not permit

_the use of certain teochniques such as differentlial agglutina-

tion. On the basis of cther authors [9--13], too, we thought
that the best method would be the use of fluorescent antil-
bodlies. - .
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We shall describe here the technlque which we have used
and our recults.

TECHNIQUZE USED .

A. Preparation of the Fluorescent Antisera JT

The anti-A, antl-B and anti-C sera were obtained froa
imounized subjects. The tlter determined by the usual methods
wag 1/512 for anti~A and 1/256 for anti-B. Our anti-D contained
complete antlbodies active until a dilution of 1/128, but it
also contained incomplete antibodies active until 1/512.

The conjupatlion technique was that used by Coons and
Xaplan [13], as modifled by Riggs [14].

After conjugation of the antliserum with fluorescein
isothlocyanate, the excess dye was eliminated by passing it
through a columpn of Sephadex 9 50 M, then through a column of
Amberlite C 9,400,

This antiserum was frozen at -209C and thawed only at
the time of employment. It was then absorbed on organ powder.
In reality, 1t seems that, since the nonapecific fluorescence
of the erythrocytes 1s negligible, this manipulation is not
necassary. '

B. Demonstration of the Antigen

The erythrocytes origlnatling from the mother are used as
soon as poasible after the sanple ls taken. So far we have
used the bloods of O mothers whose child could be .\ or B.

A 2% suspension of erythrocytes washed once with buffered

" physiolozical saline was incubated with an equal volume of

labeled antiserum. Thie incubatlion was carried out at the
laboratory te-rarature for anti~-A and anti-B and at 379 for

- anti-D with gonstant meghapnical agitatlon.

The arythrocytes were aocllected with a Pasteur pipette
and washed three times., They were then placed on a alide,
covered with a slide cover sealed with paraffin and examined
with a dark-field Leitz apparatus peramltting a rapid passage

~from ordinary light to UV light.

RESULTS

1) Under these technical conditlons, in the absence of
an antigen corresponding to the antibody, we have never observed
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any fluoreacence of tho erythrocytes in the numercus control
reactions which wo have carried out.

2) Artificial mixtures of O D- and AB or D+ bloods were
prepared until a dilution of 1/10,000. At this extreme dilu-
tion, it 13 8till possible to recoznize, very easily, a few
fluoregoont orythrooyton., 7Thls scomg t0 goprespond to a trana-
placental passage of approx. 0.5 ml of fetal blood.

Wwhen the mixture 15 prepared at overly low dilutions,
all the erythrocytes affected by the antiserum are agglutinated.
The agglutinate appears withk & sharp fluorescence giving an
image resembling a bunch of grapesa; the erythrogytes appear
like well=drawn circles heaped on one another.

It i1s only at the highest dilutions that we note the
appearance of isolated red fluorescent globules. It is
ipportant each time to make sure that the image 1s not an
artifact, and in particular not to take into account elements
vwhlch may have been hemolyzed during the manipulations. In....
these cases the fluorescence 18 no longer peripheral only, but
colorsa the whole erythrocyte.

Erythrocytes Ay and B are very sharply fluorescent, while
erythrocytes A, are somewhat less so. With our technique, the

use of the fluorescent anti-D glves a sllight greenish-yellow
coloration of erythrocyte D+. We belleve that it would,
perhaps, be useful to carry out, in addition, an overstaining
by means of a fluorescent antliglobulln.

3) We have applied this technique t0 the study of

_transplacental passages by examining the blood of 28 women- - -
" belonging to the O group durlng dellivery:

- In 18 cases the study was negative, but the child
itself was O;

- In ten cases where there was an lncompatibility

" between mother and ochild, we noted, in five cases, the existence .

of a few fluorescent erythrocytes. In one case we had to do
with a child belonging to group B.

DISCUSSICON

Although the princliple and the procedures of the method -

Just dlscussed appear relatively simple, we should not forget
that the labeling of erythrocytes with fluoreacent antisera
encounters considerable difficulties, since until 1959 all the
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attenpts to apply this reaction to the erythrveytes were nega~-
tive (Cohen et al. {5]).

To explain this fallure, certain authora had foramulated
the hypothesls that an extinction phenomenon took place on the
erythrocyte level due to structural and metabollic factors. One
author demonstrated, in affect, that the fluorescent antibody
flxed on the erytlirocytes gave a positive Coombs test. It was
then possible to clute the antibody fixed on the erythrocytes
and to obtain a fluorescence of the eluate. It secems indeed
that neilher the bond between the antizen nor that between the
protein of th. antibody and the dye are responsible for this
prenomeson, aid that we Lave Lo 3o willh & veritable temporary

_oxtinotion phonomenon. In 1958 Alexander (14], lnoubating

erythrooytes A in n labeled anti-A rabbit serum, also did not
ob3erve any fluorescence. This phonomenon seemed to him all"
the more curious since one yea» before [15] Glynn, Holborow
and Johnson had succesafully used this method for demonstrating’
the presence of antigens A on certain human tissues. According
tc him the difficulties encountered may in part be attributed
to the prosence of hemoglobln which, absorbing the UV radia-
tlons, would in thlas way reduco the total quantity of radia=
tlone capable of exciting the conjugated antibody. Without
taking any posltion as to the exact role played by the hemo-
globin in the disappearance of fluorescence [16] Whitaker never-
theless obtained in 1958 a slight fluorescence of erythrocytes
A previously incubated for 30 minutes with different chelating

_agents such as versene or BAL, before being placed into contact

with the conjugated antiserum. Finally, in 1960, Cohen,
Zuelzer and Evans -- continuing Whitaker's work -- obtained, by
means of an antliserum of very high titer and labeled with
lsocyanate, & fluorescence of the corresponding erythrocytes,

. without the use of chronic artifices such as BAL or versens.

Studylng the presence of group antigens on blood cells
by means of fluorescent antibodies, we have come up against the
gnmo obstacles ns those whleh stonped adlexander and Whitaker at
the be;inning of their studles. Our conjugation procedure did
not seem to be responsible for this failure, and our conjugated
asrum had preserved 1its specific agglutination power, while oz
the other hand, 1in our study of the group antigens on the
leukocytes we were disturbed, when using the same sera, by &
noaspecific fluorescence which gave us false images, since the
erythrocytic agglutinates were not fluorescent.

Abandoning the method of incubation in a tube on 2%
erythrocyte dllutiona, we made the conjugate act on erythrooytes
" fixed on a glass plate. Different fixation procedures were
teated: Methanol, ethanol, formaldehyde and acetone were
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pacconsivaly cmployed. Wo havo also varied tho fixatlion time
end the incubation time in the antiserum, but without any result.

Wo then recalled Alexander's hypothesls aceording to
which the diffliculty in brinzine the fluorescence to light could
be nttributed te the adbsorption of UV by hemozicbin: For this
reason we elliminated 1t by various ertifices. ‘'hen a first
attozpt at a hemolysis of the erythrocytee in a 25 suspension by
succecaive freezinz and trawins was found to be insufficlent,
we 'emolyzed the erythrocyics directly by the additlon of {
distilled water Lo the erythrecyle residue. The washed stromas
ware lncubaled Jur -3 minutes witn the corresponding anblserum.
e have also obtained masses which were very fluorescent in UV
lizght, but in which it was very difficult to identify any
erythrocytes; moreover, thils fluoresence did not seem to De
specific because we had obtalned similar images with the control
erythrocytes.

-

e

Resuming our work with the 2% erythrocyte dilutions we
finally obtained positive results by mechanically aglitating the
erythrocytes diluted with the conjugate during the entirs
incubation reriod.

It seenms that the fluorescence of the erythrocytes
requires a considerable and firm flxatlon of the antibody, with
the most complate occupation of the antigenic sites. It then
excoeds a certuin thresh¢id beyond whioh the fluorescence
becomes visible. This implies the use of very avid and power-
ful antibodiss, and the executlon of the reactions under
optimum conditions of temperature and with constant mechanloal
agitation.

- As far as the study of the felo-maternal transfuslons
are concerned, 8o far we have used conditions in which the
transplacental passage of erythrocytes has had the greatest
probability of taking place, i.s8., the moment of delivery.

It remains to be proved by a more systematlic study that
this passage 1s frequent during pregnancy, and that these
erythrocytes belonging to an incompatible group persist 1n the

of this technique is at least egual to that of other methods
such as the method of Xleihauer s acid elution method; its
specificity is certainly bigher than that of these methoda.

mother's blood. We propose to undertake this study at a later . '
date. f
However, already at this time, we can state that Coons' -
technique may be uasad for the erythrocytea. The senaltivity §
[
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' Tho anchors deacribe a technique for labeling erythrocytes
with fluorescent anti-A, anti-B and antli-D aera. The firet

reasults of this aethod applied to the transplacental passage
of erythrocytes are presented.

This atudy shows that this technique presents undeniable
advantages compared with the procedures which had been
avallable up to now for the study of these phenorens. B
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