
globulin neutralized both agents and was 
approximately 65 percent effective in 
decreasing the mean symptom score 
caused by either one. Apparently these 
agents are antigenic in the human being, 
and they or related agents have caused 
rather widespread infections and anti- 
body response. Nonspecific inhibition of 
the infectious agents is a possibility, but 
other experiments have discounted this 
(3). 

One possible explanation of the lack 
of resistance against the common cold is 
that circulating antibody can protect 
against a systemic infection but is of little 
importance in the prevention of a local 
infection of the mucous membranes of 
the upper respiratory tract. We have 
shown that the common cold in adults is 
an afebrile and presumably localized res- 
piratory infection (1), whereas children 
have more systemic symptoms. There is 
some evidence that local infections with 
other viruses also might occur in the 
presence of circulating antibody (9). 

Prior studies in our laboratory have 
demonstrated that gamma globulin is 
consistently found in nasal secretions. It 
is not clear why the antibody is ineffec- 
tive in the nose. The concentration of 
specific antibody might be critical, or in- 
hibitory substances might block the anti- 
body effect. Possibly cellular resistance 
is independent of antibody. Finally, anti- 
genic variants of the agents that cause 
common colds might produce recurrent 
infection. 

The demonstration of protective anti- 
bodies against the common cold in hu- 
man gamma globulin is noteworthy with 
respect to the problem of immunity and 
immunization against this illness. Further 
exploration of some of the factors dis- 
cussed is necessary before it will be 
known whether it is feasible to protect 
against common colds by the administra- 
tion of vaccines. 
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6 March 1958 

In vitro Decomposition 
of 1-Adrenochrome 

1-Adrenochrome has been reported to 
produce psychotomimetic effects follow- 
ing intravenous injection (1, 2), and it 
has also been reported to be markedly 
elevated in the blood of normal subjects 
receiving lysergic acid diethylamide (3). 
In view of the reported instability of 
adrenochrome (2, 4) in the solid state 
and in solution prior to its injection, a 

study of the variables affecting decom- 

position was made (5). 
1-Adrenochrome (6) was prepared as 

follows: To 176.5 mg of synthetic 1-epi- 
nephrine in 5 ml of redistilled methanol 
there was added 0.1 ml of 98-percent 
formic acid. One gram of freshly pre- 
pared silver oxide was added, with stir- 

ring. A deep red color developed imme- 

diately, and the temperature rose to 
42?C. The reaction mixture was stirred 
for 2 minutes and centrifuged at high 
speed, and the supernatant solution was 
allowed to stand at - 20?C for /2 hour. 
The precipitate was filtered and washed 
with a small volume of cold methanol- 
ether (1:1) followed by methanol-ether 

(1:3) and, finally, with ether to remove 
all traces of methanol. The yield of 
1-adrenochrome was 54.3 mg (32.5 per- 
cent). 

The absorption spectra showed three 
maxima, at k-220, ?-300, and k-480 mgL. 
The 480-m[t peak was used to follow the 
decomposition of 1-adrenochrome in 0.9- 
percent saline (pH 7.0), redistilled water 
(pH 7.0), and methanol solutions. It was 
found that the stability at room tempera- 
ture (22?C) was greatest in sodium 
chloride solution and least in methanol 
solution. The decomposition was approxi- 
mately 2.5 percent in saline, 5 percent in 
water, and 10 percent in methanol in 12 
hours in the concentration range of 15 to 
25 [tg/ml and was approximately pro- 
portional to the time for at least 48 hours. 
It also was found that concentration af- 
fected the rate of decomposition. Thus, 
in saline solution, 3.8 mg of 1-adreno- 
chrome per milliliter decomposed to the 
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after 96 hours. Temperature also af- 
fected the decomposition. A solution of 
1.9 mg of 1-adrenochrome per milliliter 
in 0.9-percent sodium chloride solution 
decomposed to the extent of more than 
60 percent in 24 hours at room tempera- 
ture but only to the extent of 4 percent 
at 3?C or at - 20?C. The pH is also an 
important variable. Zambotti and Moret 
(7) reported that in 0.9-percent saline 
solution at 37?C in 2 hours there was a 
loss of 25 percent at pH 5.91 and of 90 

percent at pH 7.38. 
The decomposition of 1-adrenochrome 

in the solid state stored for 3 months at 
room temperature in an ordinary capped 
glass vial was also studied. No changes 
were observed in the infrared spectra ob- 
tained in the solid state in a potassium 
bromide pellet. The spectrum of the 
1-adrenochrome synthesized by the 
method described was identical in all re- 

spects with the spectrum of a sample 
of 1-adrenochrome synthesized by the 
method of Sobotka and Austin (8), 
which was obtained from the Research 
Division of Armour and Co. 
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3 February 1958 

Cytochemical Demonstration of 

Masked Lipids 
There are several methods for the 

cytochemical or histochemical in situ 
demonstration of free lipids, or of lipids 
which give general or special color re- 
actions (1). However, the larger fraction 
of lipids in ordinary cells (excluding fat 
cells or similar tissues) belongs to the 
class of, until now, cytochemically non- 
demonstrable or masked lipids, which 
should form lipoprotein complexes or 
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complexes of a higher order. For in- 
stance, in calf-liver cells it has been pos- 
sible, by extraction with suitable salt 
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solutions, to prepare "ghost cells" which 
are almost exclusively composed of lipo- 
proteins and whose aspect, nevertheless, 
is almost unchanged in comparison with 
the intact, original cells (2). 

We present here a method for the 
demonstration of masked lipids in situ 
which has given us good results in the 
study of these compounds in the cell. 
The method may be quantized in the 
future by coupling it with lipid extraction 
and with determination of concentration 
by optical means. The latter procedure 
alone-that is, mass determination 
by absorption (soft x-rays) or inter- 
ferometry and refractometry, coupled 
with extraction-is capable of giving an 
idea of the quantity of total lipids or of 
certain classes of these compounds, but 
it suffers not only from the errors of un- 
specific and incomplete extraction but 
also from those derived from differences 
in the optical properties of the proto- 
plasm before and after extraction. As a 
result of such errors, these procedures do 
not generally allow of a fine location of 
the compounds in the cell structures (for 
instance, within the nucleolus), while 
valid cytochemical in situ methods, of 
the specific-coloration or colored-end- 
product type, necessarily give such de- 
tails. Moreover, cytochemical in situ 
methods generally are much more sensi- 
tive than mass determinations. 

The method is based essentially on the 
finding of a specific coloration for lipids, 
after suitable fixation, coupled with an 
incipient separation of the protein from 
the lipid in the complexes by means of 
reagents which mildly attack the protein 
and not the lipid. Concentrations of 
these attacking or demasking reagents 
are employed which give a separation of 
lipids sufficient for their taking up of the 
specific dye but which do not dissolve 
the protein and thus distort the micro- 
scopic structure of the cell. Finer loca- 
tion and control of the cell structures in 
the course of the reaction would be pos- 
sible if an electron microscope and suit- 
able lipid "electron dyes" were used. 

The results are appraised by compar- 
ing the aspects of cells colored with and 
without the demasking reagent and by 
extracting the lipids and coloring after- 
wards. 

Fixation and coloration may be car- 
ried out apart, but it was found to be 
more convenient to perform both simul- 
taneously, and together with the demask- 
ing. A layer of 10 ml of absolute alcohol 
saturated with Sudan black is carefully 
poured into a graduated cylinder, over 
an equal volume of Baker's (3) fixative- 
preserving solution for lipids [consisting 
of a mixture of 10 ml each of 40-percent 
formalin, 10-percent calcium chloride 
(anhydrous), and 10-percent cadmium 
chloride, and 70 ml of distilled water]. 
These are mixed at once by shaking and 
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Results obtained by means of fixation, coloration, and demasking, with Sudan black. Figs. 
1, 2, and 3: root tips of Vicia faba; Figs. 4, 5, 6, and 7: oocytes of the snail Cepaea 
nemoralis. Figs. 1 and 4 show results when no demasking reagent was used; Figs. 2 and 
5 show results when barium hydroxide was used as the demasking reagent; Figs. 3 and 7 
show results when urea was used; and Fig. 6 shows results when a mixture of barium 
hydroxide and urea was used. Differences in coloration of the cytoplasm and the nucleus, 
especially apparent in the nucleolus in Vicia, are seen on comparing Figs. 1 and 4 with 
those that show results of using preparations that contained a demasking reagent. (Figs. 
1, 2, and 3, about x 890; Figs. 4, 6, and 7, about x 200; Fig. 5, about x 310.) 

are filtered through rapid-filtering filter 
paper, or simply through cotton wool. 
The demasking compound is now added 
to an aliquot of the filtrate, and this is 
immediately used (otherwise the Sudan 
black colloidal solution may settle). 
Coloration, carried out in small stop- 
pered test tubes, is obtained in about 18 
to 48 hours, a mean time of 24 to 36 
hours at 20?C generally giving good 
preparations. 

It should be remarked that the pieces 
to be fixed should consist of a small 
number of cell layers, preferably sections 
(obtained free-hand or with the freezing 
microtome); otherwise uneven penetra- 
tion of the colloidal dye results. 

We found that barium hydroxide (ob- 
tained from the solid form that is sold 
in small lumps) and urea give good re- 
sults. Other compounds or reagents 
which denaturate or slightly attack pro- 
teins may also be employed. To 1 ml of 
the filtrate is added about 25 mg of 
solid, freshly powdered barium hydrox- 
ide, or 50 to 200 mg of crystallized urea. 
Several concentrations and the mixture 
of both compounds were tried, and it 
was found that, according to the tissues, 
urea should be added in lower or higher 
concentration-lower for animal tissue, 
higher for plant tissue; the mean concen- 
tration here recommended for general 
purposes is 0.1 g/ml. 

Parallel colorations were made on 
similar sections (i) after a thorough lip:d 
extraction (which may be a selective ex- 
traction, only for certain classes of lipids) 

and (ii) with and without the demask- 
ing compound having been added to the 
fixing-coloring filtrate. Extraction errors 
excepted, the differences between prepa- 
rations with and without extraction give 
the total lipids. Differences between 
preparations to which the demasking re- 
agent has been added and those to which 
it has not been added give the masked 
lipids; it is to be noted, however, that 
the 50-percent alcohol and the cadmium 
salt in the fixing-coloring mixture also 
effect some demasking, though only a 
mild one. Nonspecific colorations, or im- 
pregnations, produced as a result of the 
long coloration time are appraised by 
comparing the sections which underwent 
extraction with those which did not 
undergo extraction or demasking. 

Figures 1 to 7 give an idea of the re- 
sults of this method; they show some 
aspects of plant and animal cells stained 
both with and without the action of de- 
masking reagents. Differences are con- 
spicuous in the nucleus and in the cyto- 
plasm. 
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