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treated A htraiti inilk and abseilre of UNA. 
High-speed centrifugal pellets from defatted 
and decaseinated strain A milk treated with 
either ribonuclease or cold 75% ethanol re- 
tained tumor-inducing activity. 2 )  Charac- 
teristic particles of 700 A average diameter, 
have been observed in sections of high-speed 
centrifugal pellets of agent-harboring RIII 
and A strain milk which have shown high tu- 
mor-inducing activity. They have also been 
found following treatment of pellets with 
fluorocarbon. Similar partides have been ob- 
served in considerably smaller number in pel- 
lets of Af strain milk without tumor-inducing 
activity. The relationship of these particles 
to the origin of mammary tumors of mice re- 
quires further study. 
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Use of Contrasting Fluorescent Dye as Counterstain in Fixed Tissue 
Preparations. (25182) 

CHAUNCEY W. SMITH, JOHN D. MARSHALL, JR., AND WARREN C. EVELAND 
(Introduced by F. D. Maurer) 
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One of the major problems in fluorescent 
antibody studies is the nonspecific uptake of 
fluorescein dye in formalin fixed tissues which 
often makes differentiation between specific 
and nonspecific fluorescence difficult. It was 
observed that a conjugated bovine antiserum 
using Lissamine rhodamine RB 200 (LR), 
according to Chadwick et aZ.( 1) ,  not only 
stained the specific organism but imparted a 
reddish-orange background to the tissue as 
well. An investigation was made as to the 

possibility of using LR-conjugated normal 
serum as a nonspecific counterstain to elimi- 
nate the nonspecific fluorescence of the fluo- 
rescein dye. 

Materials and methods, Normal bovine, 
ovine and rabbit whole sera and bovine serum 
albumin were conjugated with Lissamine 
rhodamine RB ZOO* according to Chadwick 

*Lissamine rhodamine RB 200 was kindly sup- 
plied by Arnold, Hoffman, and Co., Providence, R. I. 
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r t  uL(2). For proper conjugation it was 
necessary to add 0.5% phenol to the serum. 
One g of LR and 2 g of phosphorus penta- 
chloride (stored over PsOr,) were ground in a 
mortar for 5 minutes. Ten ml of acetone 
(dried over CaCL) were added and allowed to 
stand 10 minutes with occasional stirring. 
The mixture was then filtered. To each 2 ml 
of diluted serum (equal volumes of serum and 
1% phenolized normal saline stored a t  4°C 
for 5 days). 1 ml of carbonate-bicarbonate 
buffer: pH 9: was added. The mixture was 
then cooled (0-2°C) . With slow stirring, to 
prevent frothing. 0.1 ml of the acetone fil- 
trate/2 ml of diluted serum was added for 
15-20 minutes, care being taken to keep the 
mixture basic. Stirring was continued over- 
night a t  4'C. The mixture was dialyzed 
against phosphate buffered saline (pH 7 . 2 )  
until excess dye was removed. Antisera 
against bacterial, viral and mycotic agents 
and goat anti-rabbit were conjugated with 
fluorescein isothiocyanate according to Marsh- 
all et aZ.(3).  One volume of LR-conjugated 
serum was added to 20 volumes of the fluores- 
cein-labeled serum. This was applied to clini- 
cal necropsy material from humans and swine 
as well as material from experimentally in- 
fected mice, rats, rabbits and pigeons. The 
material consisted of impression smears, 
frozen and formalin fixed paraffin embedded 
tissue. Also 4 primary and 4 continuous cell 
culture lines infected with viral or bacterial 
agents were used. Goat anti-rabbit was ap- 
plied using the indirect technic. Smears, 
frozen sections and tissue culture preparations 
were fixed in 10% neutral formalin for 10-15 
minutes: then washed 2 times in buffered sa- 
line €or 10 minutes. In all preparations, nor- 
mal controls were used. Stained smears were 
washed in phosphate-buff ered saline, pH 7.2. 
and mounted in glycerol, pH 7.4. A Zeiss 
fluorescent microscope with OSRAM HBO 
200 light source was used, with either a BG12 
exciter and GG4-OG4 barrier filter, or a UG2 
exciter and GG4 barrier filter. 

Results. The LR was nonspecifically taken 
up where there was no antigen-antibody re- 
action. Specific staining by the fluorescein- 

' conjugated antiserum was in no instance pre- 
vented or overshadowed in the 14 bacterial, 
3 viral, and 4 mycotic systems evaluated. In 

effect, the specific staining of the fluorescent 
labeled sera appeared enhanced against a con- 
trasting reddish-orange background. Bacteria 
in tissues and tissue culture as well as in dried 
smears took up the LR nonspecifically when 
not of the homologous species. 

Discussion. The problem of nonspecific up- 
take of fluorescein has plagued many workers. 
Heretofore it has been necessary to precipi- 
tate the globulin fraction and to absorb the 
conjugated antisera to reduce this phenome- 
non in tissues and tissue culture, which re- 
sulted all too often in lowering the serum titer 
as well as the volume of the final product. 
In our experience it was generally unneces- 
sary to precipitate or absorb the sera when 
using this counterstaining technic. Hughes 
(4)  observed that in the differentiation of 
neoplastic and non-neoplastic tissue; similar 
results could be obtained with fluorescein con- 
jugated normal rabbit globulin as with fluores- 
cein labeled protein complexes and that any 
interpretation of results obtained by fluores- 
cent technics would require caution and care- 
ful control staining when evaluating changes 
attributed to an antigen-antibody reaction. 
King et aL.(5) found this to be true. Using 
normal globulin from 14 species of animals 
and man: he found results so similar as to be 
indistinguishable in degree and kind from 
those observed with rabbit sera. Globulins 
stained normal tissue but not malignant tis- 
sue. Louis (6)  confirmed that fluorescein- 
serum protein may be used as a serologically 
nonspecific stain for normal tissue and at- 
tributed the reaction to presence in the normal 
cell of a protein complex whose isoelectric 
point is sufficiently different from that of the 
serum proteins to allow protein-protein inter- 
action. Therefore as the LR-labeled normal 
sera react under these circumstances, it is pre- 
sumed to be a protein-protein physico-cherni- 
cal interaction, depending on factors other 
than serological. This system now makes it 
possible not only to better visuaIize the sites 
of antigen deposits but also to detect smaller 
bacteria and viral aggregates in formalin fixed 
tissues and tissue cultures. 

Summary. A counterstaining method is de- 
scribed that gives a contrasting reddish-orange 
background when used with fluorescein- 
labeled antibody systems. It curtails non- 
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specific fluorescence in tissues and tissue cul- 
tures. The possibility of a nonspecific protein- 
protein reaction is discussed. This reaction 
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Characteristics of Growth of Encephalomyocarditis Virus in Cultures of 
Mouse Muscle." (25183) 
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Encephalomyocarditis virus (EMC) has 
been cultivated in embryonic mouse tissues by 
several investigators. Sanders and Jungeblut 
(1) cultured the Columbia SK strain through 
200 consecutive passages in suspended em- 
bryonic mouse brain. Both the Columbia SK 
and Mhl agents have been propagated in sus- 
pensions of embryonic mouse brain, lung, 
small intestine, cardiac muscle, and tail and 
in minced chicken embryo by Shean and 
Schultz ( 2 ) ; no evidence of multiplication was 
detected when tongue, liver, kidney, spleen or 
skeletal muscle of embryos were used. Simi- 
lar observations have been reported by Cham- 
bers, Smith, and Evans in tissue cultures of 
mouse embryo, embryonic intestine, and uri- 
nary bladder of hamsters(3). Growth did not 
occur in mouse intestine or in hamster subcu- 
taneous tissue and skeletal muscle in plasma 
clot preparations. The encephalomyocarditis 
virus has also been grown in non-embryonic 
tissues. Chambers, Smith and Evans (4) re- 
corded its cultivation in suspended human or 
mouse testicle. Smith and Evans(5) noted 
that it grew rapidly and produced incomplete 
degeneration of roller-tube cultures of monkey 
testicular tissue. Similar findings were re- 
ported by Fabiyi(6) using mouse testes as 
source of cells. Although Mengovirus multi- 
plies in and disrupts Ehrlich ascites tumor 

*This work was supported by grant from Riker 
Labs., Los Angeles, Calif. 

cells in v ivo (7 ) ,  no evidence of a cytopatho- 
genic effect could be demonstrated in vitm by 
Flanagan and Colter (8) .  On the other hand, 
frequent oncolysis of these tumor cells by the 
encephalomyocarditis virus was observed by 
Levy and Snellbacker (9) .  Multiplication of 
this virus with development of a cytopathic 
effect in cultures of KB (human epidermoid 
carcinoma), L, and HeLa cells has been de- 
scribed by Eagle, et al. ( lo) ,  and Jungeblut 
and Kodza ( 11) : the latter were unable, how- 
ever, to cultivate the Columbia SK and MM 
strains on KB cells and the F virus on any 
but L cells. Our purpose is to report the suc- 
cessful propagation of encephalomyocarditis 
virus in cultures of abdominal wall muscle of 
mice and to describe the characteristics of 
regularly observed cytopathic changes. 

Methods. The strain of encephalomyo- 
carditis virus used, was obtained from Dr. 
Monroe Eaton, Harvard MedicaI School. It 
was passed by repeated intraperitoneal injec- 
tion into mice and a pool of infected brain pre- 
pared and stored at  -20°C. The muscle for 
making tissue cultures was obtained from 
adult mice killed by ether. Immediately after 
death, the skin was reflected and the entire 
mass of anterior abdominal musculature re- 
moved aseptically. After washing twice in 
Hanks' solution containing 100 units of peni- 
cillin and 50 pg of streptomycin, the tissue 
was minced with sharp scissor until all frag- 


