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Antibodies prepared against rat kidney, 
when injected intravenously into rats, are 
fixeld by kidney and several other normal tis- 
sues, as shown by radiolabelled antibody tech- 
nics( 1,2 j . The precise structures on which 
localization takes place have been visualized 
by jmmunohistochemical means in kidney and 
adrenal(3,4) but not in other organs. Pres- 
ence of antigens in various tissues, indistin- 
guishable from kidney antigens has been 
sho-wn. Radiolabelled antibody technics 
show that antisera against various tissues 
contained kidney localizing antibodies ( 1,2 j ; 
these tissues are capable of aibsorbing out the 
localizing activity( 5 j . Baxter and Goodman 
have shown that antisera to various tissues 
can produce glomerular lesions and that these 
tissues can neutralize kidney localizing anti- 
bodies (6,7) .  Cruickshank and Hill (8) dem- 
onstrated by immunohistochemical methods 
the presence of identical antigens in these tis- 
sues which react in vitro with antibodies 
formed against rat kidney when cells are sec- 
tioned and the antibody brought in contact 
with cell contents. The fact that cross react- 
ing antigens are found in various organs does 
not mean that circulating antibodies have ac- 
cess to them. The present work was done to 
determine just which structures the in vivo 
administered antibody do give a high enough 
local concentration to be seen by immuno- 
histochemical procedures. 

1Materials and methods. Rabbit anti-rat 
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kidney serum was that used previously( 9 ) .  
A total of 4 female and 4 male rats weighing 
150-200 g were injected intravenously in the 
tail with 2 ml of rabbit anti-rat kidney serum 
or normal rabbit serum (heat inactivated for 
30 min at  56°C). All animals were sacrificed 
and perfused 18 hr after intravenous injection 
of a,ntibody. Uninjected control rats were 
also used. Fluorescein and tetramethylrhoda- 
mine labelled horse anti-rabbit globulin were 
prepared as previously described( 10) by pro- 
cedures similar to those described by Coons 
and Kaplan( 11 j . The preparations were ab- 
sorbed 3 times with rat liver sediment to re- 
move components which stained rat tis- 
sues nonspecifically ( 1 2  j . Immunohistochemi- 
cal staining was performed as follows’: Tissues 
were excised, frozen with solid CO:! and stored 
a t  -20°C. Frozen sections 5 p thick were cut 
and thawed on geIatinized slides; dried under 
a lamp and used on day of preparation. Sec- 
tions were immersed in saline and the area 
around the tissue dried. A few drops of fluor- 
escein or tetramethylrhodamine labelled horse 
anti-rabbit globulin were placed on the tissue 
and incubated a t  room temperature 1 hour. 
The sections were washed 10 min in buffered 
saline (pH 7 j and mounted in glycerol con- 
taining 10% buffer. Fluorescence was ob- 
served through Reichert fluorescence micro- 
scopy equipment. When sections of unin- 
jected rats were stained in vitro with rabbit 
anti-rat kidney antibody prior to treatment 
with labelled horse anti-rabbit serum, the 
rabbit antiserum was absorbed with human 
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FIG.  1-3. Ovary from a rat  inj. ixitrav. with rab- 
bit anti-kidney serum. Preseiicc of the localized 
antibody was developed with fluorescein labelled 
horse antibody to rabbit globulin. Fig. 1 shows 
staining around follicles and in  vascular elements ; 
follicular fluid and follicular cella are unstaised. 
Fig. 2 shows part  of a large follicle. Strong fluo- 
rescence is seen particularly in inner boundary of 
follicle. Follicular epithelium is unstained. Ves- 
sels and stromal elements are stained, the former 
somewhat more intenseIy. Fig. 3 shows staining of 
an atretic follicle, cellular elements within follicle 
are unstained but connective tissue elements ap- 
peared to be staining strongly indicating that in 
vivo the antibodies have ready access to these 
areas. 

FIG. 4. Ovary section (from normal rat)  treated 
in vitro with anti-rat kidney serum and staining 
developed aa before. Major areas of staining are 
somewhat similar to that seen above. However, all 
the connective-tissue areas had a greater tendency 
to stain than is seen in the previous sections incli- 
eating that in vivo the antibodies did not have 
as ready access to these areas. 

liver sediment to remove nonspecifically stain- 
ing material. Normal rabbit serum so treated 
does not stain rat tissues nonspecifically. 

Results. When rats were injected with anti- 
RK serum and assayed for fixed rabbit globu- 
lin by immunohistochemical methods, kidney, 
adrenab, ovary and spleen showed structures 
on which localization took place to a high con- 
centration, thyroid, lymph node and liver 
showed localizations but of lower concentra- 
tions, while testes, lung, skin, brain and heart 
showed no staining. When sections of these 
organs of uninjected animals were stained in 

vitro by direct application of anti-RK serum, 
staining was essentially that described by 
Cruickshank and Hill (8) .  Those organs 
showing staining following injection of anti- 
RK serum are described below; figures are 
shown side by side of in vivo and in vitro 
staining. 

In vivo Iocalization 
of anti-kidney antibody in these organs has 
been discussed (3,4). Localization was limited 
to vascular structures and did not involve the 
multitude of other sites stained when anti- 
RR was placed directly on kidney sections, as 
described by Cruickshank and HilI(8). In 
this latter case, of course antibody is brought 

Kidney and adrenal. 

FIG. 5. Spleen from a rat inj. intrav. with anti- 
rat kidney serum. Fixation of antibody is seen in 
areas bordering the  white pulp. Pulp artery seen 
in the field is unstained. Bright area directly be- 
low pulp artery is an artifact. 

FIG. 6. SpIeen section treated in vitro shows es- 
sentially the same type of staining aa that de- 
scribed above, however, stroma supporting pulp 
artery is stained while smooth muscle coat is not. 

FIG. 7. Thyroid from a rat inj, intrav. with 
anti-rat kidney serum. Weak staining is seen just 
below follicular epithelium while epithelium is un- 
stained. Colloid waa washed out in this section, 
however, when it was retained it remained un- 
stained. 

FIG. 8. Thyroid section treated in vitro. A Rim- 
ilar strong staining is seen in regions eorrespond- 
ing to those in Fig. 7. Colloid from this section 
was also leached out. .Where colloid waa retained, 
it wa8 not stained. 
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FIG.  9. Lymph node from rat  inj .  intrav. with 
anti-kidney serum. Fixation is seen in sub-capsu- 
lar region as well as in vascular elements. Stain- 
ing in the vessels is very weak. Capsule and lymph- 
oid cells are unstained. 

PIG. 10. Lymph node section treated in vitro 
gives strong staining of the section and is some- 
what similar t o  that  seen above, capsule of the 
spleen, subcapsular region and reticulum of the 
vessels are fluorescing well. Lymphoids cells are 
not stained. 

FIG. 11. Liver from rat  inj. intrav. with anti- 
kidney serum. Staining is seen in  vessels particu- 
larly the central veins and in  sinusoids radiating 
f rorn such vascular regions. Sinusoidal staining is 
very weak and is not apparent in this photograph. 

FIG.  12. Liver section treated in vitro showing 
staining of a vessel in  the field, stroma surround- 
ing vessel was stained better than in vivo section. 
Siriusoids radiating outward from the vessels are 
stained, hepatic cells are negative. 

directly into contact with intracellular com- 
ponents. 

Ovary. (Fig. 1, 2 ) .  Strong fluorescence 
wa!; seen in vascular elements, in stroma sur- 
rounding ovarian follicles, and in inner boun- 
dary of follicles (region of membrane granu- 
losa and glossy membrane) but the liquor 
f ollliculi was negative. In  degenerating f ol- 
licles (Fig. 3),  good fluorescence was seen 
within the follicles. This may be due to the 
fact that, in the atretic follicle, connective 
tissue from theca externa penetrates into the 
lutein mass and forms delicate interlacing 
septa in which are numerous capillaries which 

are probably responsible for the observed 
staining. (Fig. 4 shows in vitro staining). 

Spleen. (Fig. 5 ) .  The capsule of spleen con- 
taining elastic fibers and some smooth mus- 
cles were unstained. The white pulp stained 
strongly around the borders, the central ar- 
tery within the pulp was negative? the red 
pulp showed some weak areas of staining, the 
trabeculae were essentially negative. Some 
macrophages undoubtedly were stained, prob- 
ably due to phagocytosis of the injected 
globulin. The other vessels of spleen such as 
trabecular artery and veins, central artery, 
pulp artery, and veins, penicillar vessels and 
venous sinuses were not stained. The strong 
staining along the periphery of the white pulp 
may be due to the fact that blood has ready 
access to this area and reticular fibers and 
reticular cells are more numerous in this re- 
gion. (Fig. 6 shows in vitro staining). 

Thyroid. (Fig. 7 ) .  The colloid of the gland 
did not fluoresce. Neither did the follicular 
epithelium. Very weak staining was found in 
the region of reticular connective tissue and 
capillaries. Due to close proximity of the 
structures, resolution was difficult. (Fig. 8 
shows in vitra staining). 

Lymph node. (Fig. 9’). Specific staining 
was found under the capsule (subcapsular re- 
gion), and in elements that appeared to have 
vascular architecture. Strong staining was 
seen in polymorphonuclear leucocytes and 
macrophages. The staining of these and 
other lymphoid tissue cells may have been 
nonspecific and due to phagocytosis of the 
globulin by these cells since similar staining 
occurred in control sections as well. (Fig. 10 
shows in vitro staining). 

Liver. (Fig. 11) Weak staining was seen 
in sinusoids surrounding the cords of anasto- 
mosing hepatic cells radiating outward from 
the central veins. The cords themselves were 
unstained. The strongest intensity was in 
areas near a central vein. No staining was 
seer] in bile ducts or arteries. The areas 
which stained are known to be of a reticulum 
of extremely delicate fibrils, which envelop 
the sinusoids and a small number of coarser 
fibers which radiate outward from the region 
of the central vein. ( F i g  12 shows in vitro 
staining). 



586 LOCALIZATION O F  ANTI-KIDNEY ANTIBODY 

Discussion. For an anti-tissue antibody to 
be cytotoxic for a particular tissue, it must 
come in contact with the corresponding anti- 
gen and be fixed in high enough concentration 
to cause damage. In the case of injection of 
anti-rat kidney antisera, there have been 
many studies showing glomerular damaging 
effect and there has also been a study indicat- 
ing malfunction of the adrenal( 13).  In  both 
of these organs, there have been demonstrated 
high concentrations of antibody localized on 
particular structures by means of radiola- 
belled antibodies( 14.15) or by immunohisto- 
chemical fluorescein label technics. Localiza- 
tion was found in the glomerular tuft of kid- 
ney and the cortical sinusoids of adrenal. In 
general, inimunohistochemical technics have 
the advantage of greater resolution of the area 
of fixation if the localized antibody is present 
a t  a high local concentration (minimum con- 
centration 28 pg,,'g) . while radiolabel technics 
are much more sensitive with respect to dif- 
fuse localization(9). 

We fcjund that anti-RK localizes to high 
concentration in certain structures of spleen 
and ovary and to a much lower concentration 
on structures in thyroid, lymph node and 
liver; concentrations in brain, testes, skin. 
heart and lung were too low to be observed. 

Physiological effects might be expected on 
spleen and ovary and perhap5 on thyroid. 
lymph node and liver on the basis of concen- 
tration of localized antibody. Apparently 
these organs possess sufficient amounts of 
antigen which can come in contact with the 
circulation and enough circulation to bring 
adequate amounts of antibody into contact 
with the structures to permit them to com- 
pete successfully for some antibody with 
those organs, such as kidney. which are 
known to trap anti-kidney antibodies very ef- 
ficientIy . 

I t  is of interest to note that while ever!. 
tissue reported here contained antigens calla- 
ble of reacting with anti-kidney antibodies, 
localization of antibodies in vioo is not ap- 
parent. This must be due to the fact that the 

antibody does not come in contact with the 
antigen before i t  is trapped by the more ef- 
ficient organs because of the route of blood 
supply or because the antigens are intracellu- 
lar and not freely available to sequester cir- 
culating antibody. 

Summzry. In  vivo localization of anti- 
bodies prepared in rabbits against rat kidney 
was determined by immunohis tochemical pro- 
cedures. Fixation to high concentration was 
observed in certain structures of ovary and 
spleen as well as in kidney and adrenal. A 
lower concentration was observed on struc- 
tures in thyroid, lymph node and liver, where- 
a?  none was seen in testes, lung, skin, brain 
and heart. Localization of these antibodies 
in z l i zu  is quite different from that observed 
by treating tissue sections in vitro with the 
antibody. In  the latter case, many mo're 
structures are stained. 
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