
66 1 

Lung Localizing Antibodies in Anti-Lung and Anti-Kidney Serutn."t 
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Rabbit antibodies formed against rat lung 
have been shown to localize in the lungs when 
injected into rats. There are antibodies also 
in this serum which localize in other t: issues 
such as kidney(l,2). In this aspect anti- 
lung serum is similar to anti-kidney serum 
and also shows nephrotoxic activity (3,4). 
Moreover, the kidney localizing or nephro- 
toxic components in anti-kidney serum can 
be removed by treatment with lung homoge- 
nate (43) .  Previous studies of anti-kidney 
serum by means of radiolabel technic with- 
out specific purification have generally failed 
to show any significant localization in lungs 
( 6 ) .  This was due to technical difficulties 
involving a rather high and variable non-spe- 
cific uptake of normal serum globulins in the 
lungs. However, the presence of such lung 
localizing components in anti-kidney serum , 
although in minor amounts, has been evi- 
denced by in vivo and in vitro purification 
methods ( 7,s). 

The present work utilizing the fluorescein- 
labeled antibody technic has revealed clearly 
the presence of lung localizing components 
in anti-kidney serum as well as in anti-lung 
serum. Although its content was signifi- 
cantly lower in anti-kidney serum than in 
anti-lung serum, the lung localizing antibody 
from both sera seemed to be fixed in the same 
regions of the lungs. 

Experimental. Antisera. Anti-rat kidney 
sera (referred to as anti-RK) were pooled 
from rabbits injected with rat kidney homo- 
genate as described previously (9).  The sa- 
line insoluble fraction of rat lung homoge- 
nate sedimented between 1,500 and 25,000 
RCF (15 min centrifugation) was used as 
injecting antigen for anti-lung serum. Anti- 
lung serum from a single rabbit with a high 
lung localizing activity was used (anti- 
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RLuH). Normal rabbit serum was a com- 
mercial product (Pentex, Tnc., Kankakee. 

The 7-globulin fractions of anti-lung and 
normal serum were obtained by ethanol frac- 
tionation( lo) and are referred to as y G anti- 
RLuH and 7 GNS respectively. Globulin 
from the anti-RK serum was prepared by am- 
monium sulfate precipitation (G anti-RK) 
( 11). Radioiodination of proteins was carried 
out as described previously( 12,13). Detection 
of localized globulin in the tissues. Sprague- 
Dawley rats were used throughout this study. 
Since the globulins from anti-tissue serum 
were found to be quite toxic to rats,$ globu- 
lin solutions with or without prior radioiodi- 
nation were divided into 2 equal portions 
when 10 mg was administered, and into 3 
portions when 30 mg was given (only G 
anti-RK and 7 GNS were used at the higher 
level). Each portion was injected intrave- 
nously at  2 hour intervals. The rats were 
perfused 18 hours after last injection. In 
those animals receiving radioiodinated globu- 
lins, the tissues were excised and radioactiv- 
ity was determined as described previously 
(13). For the fluorescent antibody studies, 
6% gelatin-saline solution (C. B. Knox 
Corp., Camden, N. J.) was infused into lungs 
via trachea, and bronchi of both lobes were 
tied with silk thread to prevent outflow of 
gelatin solution. This procedure was used 
to prevent the collapse of alveolar sacs dur- 
ing the manipulation. The lungs and the 
kidneys were frozen in dry ice immediately 
after excision and 4 p thick sections were 
cut and stained for the localized globulin 
with fluorescein-labeled horse anti-rabbit 
globulin antibody as described previously 
(14). Rat liver sediment was used instead 
of beef liver powder to remove non-specifi- 

Ill.) 

$ 10 mg y G anti-RLuH and 20 mg G anti-RK 
were lethal for rats weighing 140-150 g when injected 
at one time, but 30 mg y GNS showed no toxic 
effect. 
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TABLE I. Smount of (;lobulin Localized in Tissnes.* 

rl, of i i i j .  doscl loc:ilizcd Aint (pg) of globulin localized 
( ~ ~ l I O l < ~  (1rg;tlI ) (whole organ) 

\ (  7 1'88'-globuliii tnj. dose, Kitl- 
inj. m g t  Lung iiey Livoi. Spleen Blood$ Lung Kidney Liver Spleen 

y G mti-RLuH 10 .81 .2(i 1.00  .lI 38 81 26 100 11 
G siit,i-RK 30 .28 .74 1.08 .16 19 84 222 324 48 
y GNS 30 .44 .08 .SH .03 40 132 24 87 9 

cally staining components in labeled horse 
an tibody preparations. 

Results and llisc-zrssion. Preliminary re- 
sults indicated that localization of radioac- 
tivity in the lungs of animals one day after 
injection with G anti-RK or 7 GNS was less 
than the localization found in animals re- 
ceiving 7 G anti-RLuH (on the basis of per- 
cent of injected dose localized in the tissue). 
Therefore. pairs of animals were injected 
with 7-globulin fractions of anti-lung seruni 
(10 mg). anti-kidney serum (10 mg and 30 
mg), or normal serum ( 10 mg and 30 ma). 
The rats were killed after one day and ob- 
served for localized globulin by the fluores- 
cein technic as described above. At the 10 
mg dose level. only animals receiving -1 G 
anti-RLuH showed positive staining in the 
lung. However. when the dose was increased 
to 30 mg, the group receiving G anti-RK be- 
came positive whereas those receiving y GNS 
remained negative even at  this level. Posi- 
tive staining was seen in the kidney with 
both y G anti-RLuH (10 mg) and G anti- 
RK (10 mg and 30 ma),  but not with -1 G S S  
( 10 and 30 mg) . 

Total amounts of globulin localized in the 
lung were estimated by injecting the same 
preparations with radioiodine. Amounts oi 
10 mg of y G anti-RLuH. 30 mg of G anti- 
RK or 7 GXS were injected into 4 rats for 
each group (Table I) .  The weight of globu- 
lin localized in the lungs was approximately 
the same for animals receiving the anti-lung 
and the larger amount of anti-kidney prepa- 
rations. For animals receiving 30 nig of the 
normal serum preparation, the weight local- 
ized was even greater. 

The negative results obtained by fluores- 
cein label technic with even 30 mg of y GNS 
indicate that it is rather uniformly distrib- 
uted throughout the lung tissue (or washed 
out during the staining procedure) whereas 
the lung localizing antibody in anti-RLuH 
and in anti-RK must be fixed tightly at local 
concentrations high enough to give staining 
( 15) .  Indeed in the assay of globulin prepa- 
rations directly for lung localizing antibodies 
the use of the fluorescein label technic is 
especially effective. The background fixa- 
tion of protein from radiolabeled y GNS is 
variable from sample to sample (0.3-0.7% 
of injected dose). Actually, the observed 
localization from G anti-RK falls within this 
range and only with the fluorescein technic 
is a lung localizing activity, not present in y 
GNS, observed without resorting to specific 
purification procedures. ( Radioautographs 
might also show the high local concentra- 
tion.) 

Radiolabel technics with specific purifica- 
tion do show lung localizing antibodies in G 
anti-RK(7,8) and do not require adminis- 
tration of the high levels of protein required 
with the fluorescent method ( 15) .  

The positive staining of the lung sections 
is primarily localized in certain areas of al- 
veolar walls excluding nuclei (Fig. l ) .  Ar- 
teries, veins, bronchi and bronchioli showed 
no staining. Although the fragility of lung 
tissue in frozen state prevented us from iden- 
tifying the exact location of localized globu- 
lin in finer detail, both endothelial and epi- 
thelial cells seemed to be stained. No differ- 
ence in staining pattern was observed be- 
tween anti-RLuH and anti-RK. 
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FIG. 1. Section of lung tissue of r a t  inj. with 10 
mg y G anti-RLuH and stained with fluorescein 
labeled horse anti-rabbit globulin antibody. Al- 
though staining is confined to the alveoli, the dif- 
ference in  intensity in certain regions of the al- 
veoli indicates a differential concentration of 
y G anti-RLuH a t  these sites (see figure). Nuclei 

were not stained. 

I t  is interesting that the lung localizing 
component in both anti-lung and an,ti-kidney 
serum seems to be fixed in the same region. 
This does not necessarily mean that they 
are reacting with the same antigen, but it 
implies that the lung antigens responsible for 
cross-localization of anti-kidney antibody 
seem to be present in the same region as 
those responsible for fixation of anti-lung 
antibody. Indeed, that the responsible an- 
tigens may be different for these 2 types of 
lung localizing components has been sug- 
gested by previous studies on the in vivo puri- 
fication of anti-kidney and anti-lung anti- 
body (7). The radioglobulin recovered from 
the lungs of animals receiving anti-lung anti- 
body, when reinjected, localized in the lung 
tissue to a high extent, but not in the kidney. 

In contrast, the similar preparation from the 
lungs of an’imals receiving anti-kidney anti- 
body, localized in the kidney as well as in 
the lung, indicating the presence in the lung 
of antibodies capable of localizing in kidney. 

Summary. Localization of antibodies in 
lungs was examined by fluorescent antibody 
technic after injection of rabbit anti-rat lung 
and anti-rat kidney serum into rats. Al- 
though both sera gave positive staining in 
lungs, anti-lung serum contained significantly 
higher amount of lung localizing antibodies 
than anti-kidney serum. The localizing com- 
ponents in both sera seemed to be fixed in 
the same region of alveolar walls. 
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