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USE OQ TiW FLUOiMSCENT ANTIBODY METHOD IN STUDYINIUU
ANTIGEN-ANTIBODY REACTION IN TISSLI2S. STUDY OF LOCALI2ATION

OF ANTIRFNAL AND ANTIIIMATIC ANTIBODIES IN
HOMO- AND IMEROLOGOUS TISSUES

-USSR -

LFollowilng is the translation of an artic&le by I. T.
Kolker in the Russian-language publication Khirurgiya
i Anesteziologiya (Surgery and Anesthesiology), No 8,
March-April, 1963, pages 57-64._

From the Microbiology Labontory (Director -- Doctor
of Medical Sciences I. Ya. Uchitel') of the Institute
of Surgery imeni A. V. Vishnevskly (Director -- Full
Member of the Acadenq of Medical Sciences USSR Profes-
sor A. A. Vishnevskiy) of the Academy of Medical
Sciences USSR.

It has been found that antiorgan antisera do not exhibit
strictly pronounced organ-specificity and enter into reaction not
only with homologous, but with other heterologous organs. Organ-
specificity is weakly pronounced for certain sera (nephro- and
hepatotoxic), while for others (for example, against the cornea
and brain tissue) -- to a great extent (A. V. Vishnevskiy; M. M.
Kapichinokovi Pressman).

Many investigators have attempted to study the antigenic
structure of different organs and tissues. However, thi old standV
of immunological methods do not permit any conclusions as to where
the antigens which give rise to overlapping reactions are located,
and to precisely for what tisue components does the reaction antigen-
e .itibody take place. Therefore, in studying these questions we used
the visible marker method, that ie, tht method of fluorescing anti-
bodies.

S-1



We attempted, by using labeled antibodies t'or specific
organs, to investigate distribution of active antigenic compo-
nents in the organs, both analogous and heterologous, and also
to study the localization of antibodies, where the antigen- anti-
body reaction takes place.

In the study, antirenal and antihepatie sera were used,
obtained after a two-month immunization of rabbits with a 10 % sus-
pension of homologous organs using the Smadel, somewhat modified by
the authors. From the sera (precipitation titers: for antirenal
serum -- 1:1280 and an4 4 -mpatic -- 1:640) a globulin fraction was
sepaxated at 50 % ammonium sulfate satliration and combined with
fluoresceinisothiocyanate (British preparation) after the method
of Riggs et al. The globulin fraction of the sera was added to thp
reacting mixture (on the basis of 1.5 % protein of the total mix-
ture %olume), 20 % carbonate-bicarbonate buffer, and 0.5 M solution
with pH 9.0; the mixture was brought to the required volume by add-
ing saline solution.

Fluoresceinisothiocyanate was used on the basis of 5 milli-
grams per 100 milligrams of protein and the required amount was dis-
solved in 0.5 ml of acetone in a temperature range of 0 to -3o. The
entire fixing process was carried out in a refrigerator at a tempera-
ture between zero and -40 employing the M-2 electromanetic mixer
for 18 hours. The resulting solution underwent dialysis in a cello-
phanae pouch against buffered saline solution with pH 8.6-8.8 prepared
fresh daily until fluorescein traces had completely disappeared in the
surroundinag solution. Dialysis lasted for 8-10 days. In order to
remove the "nonspecific color" all the sera obtained in the experiment,
including normal rabbit, were treated with acetone powder prepared
from rat liver after the method of Coon, Leduc, and Connolly. This
method of freeing from unbound coloring agent and "nonspecific color,"
" our experience and literature data have indicated (Mellors et al;
Riggs et al), was the most sparing and economical; it affords redu-
cing additional denaturation and unavoidable losses due to frequent
reprocipitation to free from unbound fluorochrome to the minimum.
After adsorption the sera were preserved with merthiolate in 1:10,000
dilution ratio stored in a refrigerator at a temperature between zero
and four degrees.

The study was carried out on 20 white male rats, weighing 150-
200 gras wach. The rats were given ether narcosis, they were secured,
and their organs were Iperfuoed through the vena cava superior with
0.15 N IaC1 solution 1ýimtil total clearance of organ lumens) to free
them from blood. Material was taken from the rinsed organs (kidneys,
lmg, spleen, liver, and heart) and were frozen in liquid carbon
dioxide.

Sections 6-8 microns thick were obtained from the frozen tissues.
As a rule, from the organs of each rat 3-5 sections were prepared
for staining with antirenal serum, and 3-5 sections for control
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preparations. The sections were stained with fluorescing anti-
bodies after Coons. This study made use of the direct stain
method for 45 minutes followed by rinsing of the preparations
in buff•ered saline solution. The sections prepared were mounted
in buffered glycerine and examined under the ML-1 luminescence
microscope using the 2- SS-4 and 2- SS-8 light filters and the
barrier ZhS-18 filter. All the microphotographs were taken
by the "Zenith" camera and Vk-3 photographic film used with the
ML-1 microscope. For comparative study, histological preparations
(using a paraffined cutter 5rovodka) 3-5 microns thick were pre-
pared from the same organs, which sections were stained with hema-
toxylin and eosin.

initially, the kidney sections were treated with antirenal
fluore3cing globulin. When we studied these sections at small
magnitifcation (20 X 4 and 20 X 5) we immediately noted the absence
of fluorescence in the medullary substance of the kidney (weak
fluorescence of dull-gray color, in intensity only slightly exceed-
ing fluorescence of control preparations) and intensive fluorescing
of the cortical layer, in which the renal bodies were distinguished
by intensity cf fluorescence (Figure 1). When treating sections
from the same kidney (control preparations) with normal rabbit
serum (combined with fluorochrome according tc the scheme described
above) only very weak fluorescence of the entire tVssue was observed
without pronounced differentiation in the various parts of the kidney
(Figure 2).

Since the rabbits were immunized with a water-salt extract
of all kidney tissues, the antisera obtained must have contained an
antibody against the entire organ. Thus, the more irtense fluorescence
of the cortical layer in comparison with the medullary is evidently
due to the principal antigenoactive components of renal tissue being
concentrated in the cortical layer, while the medullary renal layer
had almost no antigenic properties.

These conclusions a&reed with the data of Heymann and Lund,
who established that nophrotoxic serum, obtaied from cortical tissue,
is significantly more active than serum obtained from the medullary
substance of the same kidney. This also is pointed out in the studies
of Prepm-n et al, who found by using the redioactive marker method
that I'M"- labeled antirenal serum accumulates chiefly in the cortical
layer.

Study of kidney sections at high magnification is of definite
interest, allowing us to discover distribution of antigmnoactive sub-
stances in the renal glomeruli and tubules. The most intensive fluo-
rescence was noted in renal glomeruli and in the basal membrane of
renal tubules, while all the remaining tissue gloved dark-gray. Stud$
of individual renal glomeruli at high magification (40 X 10 and 40 X
15) shows that these glomerali thmeoelves are also nonuniform in the
antigenio sense. The ShUsI$&nakiy capsule stands apart in the renal



Photograph not repiLducible Photograph not reproducible

Figure 1. Section of kidney treated Figure 2. Section of kidney treated
with antirenal fluorescing globulin. with normal labeled rabbit globulin.
M] ification: 100 X. NApification 200 X.

body by its intensity of fluorescence, as if the glomerulus itself
had been enclosed by a fluorescing layer; the fluorescing individual
capillaries of the glomerulue were distinctly visible (Figure 3, a).

Photographs not reproducible

Figue 3. Sections of kidney treated with antirenal fluorescing
globulin. a - renal glomeru)us. MWiq dfied 400 X; b - renal tubules.
Napified 600 X9



When we examined individual renal tubules at a maiiftication

of 40 X 1r (fixed sect-ons obtained by using paraffin cutter

§rovodka we noted fluorescence of the basal membrane, appearing to

envelop this tubule, and fluirescence of the epithelial cytoplas of

"the tubules, while the nuclei of the cells did not fluoresce, which

is evidtntly due to their lack of substances antigenic to the stai.i-

ing antibody (Figure 3, b).
In order to demonstrate that differoncee in fluorescence in-

tensity of tissue components is a consequence of specific imnawohisto-
chemical reaction between the tissue antigen and the labeled antibody,

we made the appropriate control investigations.
1. Suppression of specific fluorescence by unstained antibodies.

Photogaphs not reproducible

Figure 4. Kidney section treated Figure 5. Kidney section treated

with antirenal unlabeled globulin with normal rabbit globulin and

and additionally tr antirenal additionally with antirenal flue-
fluorescing globulin. Ybguified rescing globulin. Ykgified 200 X.

200 X.

For this purpose, tio-three drops of antirenal unlabeled glo-
bulin were placed on the kidney sections aud the preparation* were

treated according to the scheme described (additional storag in re-
frigerator at 4" for two hours). After tWisg the sections were carm-

fully rinsed four-five times over 30 minutes in fresh portions of
buffered saline solution and then were treated with entirenal fluo-

res•ing globulin under the usual shem. A sharp dcrease in fluo-
resoehce o the preparations as noted, along with the lack of &W
fluoresoene In the basal mawbme of the renal tubuln and alaoet
total ppr.seion of tluorecenoe in the rem' glameruli (?±gure 4).



During this study, we were con~vinced that still Iorc corpl,-te
suppressiorn of fluorescence is attained in those cases when the
whole homologous antiserum is used for "xaastion," ani! not itn
globulin fraction. Thus, in processing the kidney s•cbions with
initially unlabeled antirenal whole seeum (for "exhaustion"), and
then with labeled antirenal globulin, we observed total suppres-
sion of fluorescence (only weak background t'luorescence was observed).

In order to prove that suppression of specific fluorescence
in the previous control sample in specific and due to lack of free
antigen (which reacts with unlabeled antibcd~y), wt treateJl before-
hand aaloguus kidney sections with unlabeled normal rabbit globulin
and additionally with amtirenal fluorescing glotu]ir. acccerdint tu
the scheme described (Figue 5). In this case, we observed no nap-
pression of intensity of preparation fluorescence; intensive fluo-
rescence "a noted in the renel glonerili and in the basal membraz.e
of the tubules. The fact that the preliminary trreatricnt of thl
sections with serum containing antibodies to the particular organ
impeded localization of labeled antibodies (accordingly, preparation
fluorescence also decrease4, .*hil,' treatnc.-it of sections with norr-al
rabbit globulin barely at all reduced fluorescence intensity, allowed
us to conclude that the fluorescence observed is due to the specifiC
inmmological r"action between tiscue antigen and labeledt antibody.

2. Control for "exhaustion" of antiserum.

Photographs not reproducible

Fi•gre 6. Sections of rat (a) iung, (b', spleen, ana (c) liver,
treated with antirenal fluorescing globulin. Magniiications 2•Y X.

In order to show that the flluorescencv observed is c&uste
tb s ific seral antiboies, we conducted several control experi-
amata an the "ezwstion" of the labeled sere. In the test tube,
I al of matirwal labeled serm wa mixed with the precipitate
obtsined from 2-3 ale of anti,-enl sampension. The aixture was
csref*a1ly Mshken and stored in a theraostat at a te-Prature of
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370 for 2-3 hours, and thi'n left oveernight in a refrigerator at

4. On the next day, the mixture was centrifu#,d at 3() rpc for
15-20 minutes and the precipitate was rejected, while the super-
natant lijuid was used for staining. In the stainine with this
adsorbed section serum, a sharp decrease in fluorescence intensity
compared to experimental samples was observed and the outlines of
the renal body were barely noticeable in te microphotographs.

3. When the kidney sections wer3 treated with normal rabbit
serum previously adsorbed with a mnixture of acetone powders from all
rat organs, no specific indications as to locatior. of antigens wen
found and only general weak fluorescence of the entire tissue was
observed (cf Figure 2).

Thus, comparison of the control preparations With experimental
shoved that the fluorescence described is the result of specific
imnaohistochemaical reactions and that antirenal artibodies exhikit
specific localization in renal corpuscles and in the basal rsmbrsne
of renal tubulse.

Photograph -not reproducible Photograph not ivproducible

Fiure 7. Kidne•y section treated Figure 6. Liver section treated
with antihepatic fluorescing glo- with antihepatic labeled globulin
bulin. 3Sp.ificationt 2W, X. adsorbed with powder froe bums

liver. Magntiication, 200 X.

In oi er to rvveal localization of antirenal antibodies in
heterolomas rat orpms, we treated tisse sections of rat lMS,
spleem, liver, and heart vit antirenal fluorescing globuin accord-
ing to the smethod described. 2hereupon, we noted Imitately that
the intensity of luorescence in Preparations awk ftm thse *rem
vu oonssiderblJ lower than fluoreence of iddan secti•s, whioh
oonfirmed the orpan spci1ficity of the serum studied. Intensity of
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fluorescence incr'eases at the sites of' blood vessels and capillaries.
Intensive fluorescence of epithelium, lining bronchi and alveoli was
noted in sections of lung tissue, while the interalveolar interstices
did not fluoresce (Figure 6, a); the central artery and blood capil-
laries along the periphery of a Malpighean corpuscle (Figure 6, b)
was easily distinguiihed in th6 spleen -sctions by fluorescence in-
"tensity. Fluorescence of sections of liver and heart tissue (Figuri 6,
c) was slight.

in the second half of the experiment we studied the distri-
bution of antihepatic antibodies in homo- and heterologous organs. It
was found that treatment of antihepatic serum with acetone powder from
rat liver sharply reduced the intensity of its fluorescence; evidently,
partial exhaustion of the serum takes place, therefore in subsequent
expei'mentation we treated the antihepatic serum with human liver ace-
tone powder to eliminate the "nonspecific fluorescence." Upon such a
serum treatment of the liver sections, fluorescence of the content of
the hepatic channels f1alk17 leading from the central vein was ob-
served, while the cell nuclei did not fluoresce (Figure 8).

The fluorescence described is specific, since when the appro-
priate control experiments were carried out for "exhaustion" fluo-
rescence was almost totally suppressed (Figure 9). Subsequently,
antihepatic serum adsorbed with human liver acetone powder was used
to treat heterologous organs. In so doing, we observed intensive
fluorescing of the hepatic glomeruli, and on preparations made from
liver tissue -- moderately intense fluoroscence of epithelium lining
the alveoli, while interalveolar interstices did not fluoresce. Fluo-
rescence was weak on preparations made from spleen and heart tissue.

Photograph not reproducible

Figure 9. Liver aection treated with antihepatic unlabeled serum
and a4ditionally with antirenal labeled globulin. Magnification:
200 X.
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Thus, antirenal antibodies exhibit strornely pronounced a'Deci-
ficity as to localization and are locatedI chiefly ii the ki4Iney, in
particular in the renal corpuscles and in the basal membrane of renal
tubules. In addition, antirenal antibodies are localized, but in
significantly lesser amounts, in the heterologous organs as well
in the lungs, spleen, liveIr, and heart. In contrast Zo the locali-
zation of antirenal antibodie7, antihopatic antibodies exhibit
no selective localization in rat organs and er.ittcil more or leis
uniform fluorescence in all organs. It is, however, cha:'acteristic
that in renal tissue they arc. localized ctiefly t,. the same extent
as in the homologous liver.

The data evidenced nonuniformity of renal tissue in the anti-
genic aspect. Hill and Cruickshank, studyirkg antigeni: properties of
rat connective tissue, noted the existence in antirenel serum of tw
antibody groups: some reacted with the basal membrane of renal glo-
meruli and tubules and the reticular tissue of vessels, and others --
with the epithelium of urinary tubules. The authors also pointed out
that it is precisely due to the first antibody 6roup that antirenal
serum reacts with other organs, while the antigen present in epithelium
of renal tubules is not found in other organs.

Of late, the complex structure of renal tissue has also been
evidenced in the studies of Yagi et al, who have shown that there are
at least two antigens, and perhaps more, responsible for localization
of artirenal antibodies.

Conclusions

1. Antirenal antibodies exhibit selective localization in a
homologous organ and are located in lesser amounts in heterologous
organs.

2. The maximum in localization of antirenal antibodies has
been noted in renal glomeruli, especially in capillary bundles of
glomeruli.

3. In heterologous organs antibodies are generally localized
about blood vessels and capillaries.

4. Antihepatic antibodies do not manifest this selective
localization, distributing moie or less uniformly throughout all
organs,
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