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14n insoluble membrane may be formed 
around certain oil globules within a protein 
solution or lung tissue, that stains with the 
acid-fast technic. Such membranes have 
been described for unsaturated oils like cod 
liver, paraffin oil and rabbit fat in the lung 
and in serum( 1,2,3). The increased sensi- 
tivity of the auramin fluorescence for reveal- 
ing acid-fast bacteria suggested that it should 
be useful in the examination of tissues from 
cases of lipid pneumonia (4) due to aspiration 
of unsaturated oil, e.g. cod liver oil. 

Tissue embedded and sectionled in paraffin 
was mounted, deparaffined and stained in 
0.1% Auramin 0 (C.1. NQ. 655) in 3% 
phenol for 2-5 minutes and destained in salt- 
acid alcohol (0.5% NaCl in 70% EtOiH with 
1 ml HC1) until the dye remained only in the 
acid-fast material; usually in 5 to 10 min- 
utes with at  least 2 changes of the bleach. 
On examination with long wavelength ultra- 
violet radiation the auramin in thte acid-fast 
material fluoresces strongly yellow, Fig. 1 B- 
D, revealing the membranes from the lipid 
pneumonia rather better than does the usual 
Ziehl-Neelsen staining, Fig. 1 A, with carbol- 
fuchsine. As the eye sees small bright de- 
tails on a dark background bettter than the 
converse, the finer details are readily visible. 
Thioflavine TG (C.I. No. 815) may also be 
used. Sections stained in 1942 and mounted 
with a cover glass hleld in place at  the edges 
by gold size had not faded by 1950. Poly- 
vinyl alcohol may be used without a cover 
glass to make a lasting mount, but mounting 
in balsam, etc. is not satisfactory because the 
balsam itself fluoresces and spoils the con- 

1. Pinkerton, H., Arch.. Path., 1928, vS, 380. 
2. Graef, I., Arch. Path., 1939, v28, 613. 
3. Graef, I., Kaufman, W., and Kaplan, L., 

Arch. Path,., 1938, v24, 914. 
4. Richards, 0. W., Science, 1941, v93, 190; 

Richards, 0. W., Kliiie, E. K., and Leach, R. E., 
Am.. Rev. T'liberc., 1941, v44, 2.55. 

trast and the auramin gradually fades in 
cemented mounts( 5 ) .  

The brightest fluorescence is obtained with 
the crossed filter method using a blue-uItra- 
violet transmitting filter on the radiation 
source or the condenser of the microscope 
and a complementary yellow filter in or on 
the eyepiece of the microscope. A mercury 
arc, or a high amperage tungsten filament 
lamp, may be used as sources although the 
latter is suitable only for a monocular micro- 
scope(6). Thje acid-fast material is seen as 
bright yellow on a yellowish background, 
since the blue-white fluorescence of the pro- 
tein in the tissues is seen as yellow. For 
cullor differentiation a \Corning No. 5860 filter 
may be used with the Hg arc which transmits 
no visible light. Other combinations are pos- 
sible and fluorescing counterstains may also 
be used(5). The intensity of the fluorescence 
image is low, despite the high contrast, and 
best results will be obtained when working 
in a room with subdued illumination. 

Ceroid, an acid-fast, sudanophillic hyaline 
material formed in certain instances of ex- 
perimen tal cirrhosis found in macrophages 
within the liver(7) should be visible also 
with this technic. Serum and lipid combina- 
tions have been reported to increase antibody 
formation(8) and may prove to be acid-fast. 
Meyer (9) has discussed acid-fast materials 
found inl animal tissues, especially those re- 
ported by Cuknot (10) in the connective tjs- 
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FIG. 1. 
Lung sections showing acid-fast material from lipid pneumonia due t o  cod-liver oil, 300 X. 

A. Ziehl-Neelsen stained section ; B-D, Fluorescence image af te r  treatment with carbol-auramin. 

sue of the earthworm with regard to the should aid in understanding the phenomena 
possibility of their being symbiotic bacteria. 
The fluorescence microscope should be useful Summary. Fluorescen'ce microsclopy using 
for the examination of these materials and carbol-auramin or carbol-thioflavine which 

involved. 
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are specific for acid-fast materials is recom- lipo-protein combinations, as more sensitive 
mended for the study of the membranes than the brightfield microscopy with Ziehl- 
formed in lipid pneumonia where unsaturated Keelsen staining. 
lipids are suspected and for Other Received April 4, 1950. P.S.E.R.&l., 1950, ~ 7 4 .  
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Inoculation of an adapted strain of herpes 
simplex virus on the chorio-allantoic mem- 
brane of an egg is followed by viral growth 
not only in this membrane but also in the 
liver, heart, spleen, and brain of the embryo 
(1).  The pathology 'and histology of the 
herpetic infection of these tissues has been 
described by -4nderson ( 1)  while the path- 
ology of the same infection in tissue culture 
has been given by Rivers, Haagen and Muck- 
enfuss ( 2 ) .  This work is a preliminary study 
of some of the biochemical changes which 
characterize the host tissue during the course 
of this viral infection. It was from the view- 
point of learning the nature of the altera- 
tions which take place in the metabolism of 
the infected tissues that measurements were 
made: of the rate of growth of the tissues; of 
two of the respiratory enzyme systems; of 
changes in the nucleic acid composition; and 
of the protein content. The  results of these 
findings and some of their significance are 
discussed in the following. 

Experimmtul. In  all experiments the 
Armstrong 1166 strain of herpes simplex 
virus was used. Previously i t  had under- 
gone 54 passages in mice and 37 passages in 
eggs. The inoculation was made on the 
chorio-allantoic membrane of 12-day-old 
embryonated eggs. The  tissues were har- 
vested after 3 days and enzyme determina- 
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tions were made on pooled samples of this 
moist tissue. Other pooled samples were 
frozen and brought to dryness in V U G U O .  

These desiccated samples were used for nu- 
cleic acid and nitrogen determinations. 

Methods. The protein nitrogen was deter- 
mined on samples of tissue which were pre- 
cipitated from an aqueous suspension with 
trichloroacetic acid and washed repeatedly 
with alcohol and ether. The nitrogen was 
measured by the Koch-Mciieeken modifica- 
tion of Sessler's method(3). T o  determine 
the number of nuclei per unit weight of liver, 
a 10% homogenate of the tissue was pre- 
pared in 1.0% citric acid(4). The  citric 
acid hardened nuclei were stained with 
methyl green and counted in a hemocytom- 
eter after appropriate dilution. The phos- 
phate was determined by the modified Fiske 
and Subbarow procedure( 5) .  Succinoxidase 
determinations were made using the method 
of Potter and Schneider (6). The a-ketoglu- 
taric acid oxidase aotivity was measured by 
the method described by Ackermann ( 7 ) .  The 
desoxyribosenucleic acid (DNA) was deter- 
mined by both the Schmidt-Tbannhauser (8) 
and by the Schneider(9) procedures. The 
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