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changes in erythrocyte K O L G G  occurred in 
this group of patients during ACTH or 
Cortisone therapy. 

1. In a small 
control series the normal range of 
human plasma L-leucylglycylglycine-splitting 
(LGGase) activity has been established. 

2.  In  2 patients who responded to ACTH 
and Cortisone therapy, the pre-treatment 
LGGase activities were abnormally h?gh anid, 
concurrent with clinical remissions, plasma 
LGGase activities fell to normal levels only 
to rise again with onset of clinical relapses 
after cessation of therapy. 

3.  I n  4 patients who did not respond to 
hormonal therapy, no change in plasma 
LGGase activity occurred irrespective of 

Summary and conclusions. 

whether pre-treatment levels were high or 
normal. 

4. Plasma LGGase activity was normal in a 
patient with Cushing’s syndrome and in a 
patient with Addison’s disease but was sig- 
nificantly elevated in a second patient with 
Addison’s disease complicatjed by arthritis. 

5 .  These studies lend credence to the 
hypothesis that changes in plasma LGGase 
activity reflect changes in clinical status and 
are not necessarily mediated through the 
adrenal cortex. 

We wish t o  thank Mrs. Catherine Towbin for  
technical assistance provided during the course 
of th i s  investigation. 
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The elementary bodies of smallpox were 
first described by Buist, and then independ- 
ently by Paschen( 1). Methods for micro- 
scopical diagnosis of these bodies have been 
proposed by several investigators. Van 
Rooyen and Illingworth(2) were able to dif- 
ferentiate variola from varicella by staining 
the elementary bodies with basic fuchsin as 
proposed by Pasch’en. Herzberg ( 3 )  recom- 
mended victoria-blue for the same purpose. 
Recently Nagler and Rake(4) reported on 
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taining most of the material used in  this study. 
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the use of electron microscopy for the diag- 
nosis of smallpox. Phase contrast mirros- 
co,py has also been suggested for this pur- 
pose (Barer) (5) .  None of these methods 
provides means of distinguishin,g elementary 
virus bodies from other small #particles. Bland 
and Robinow(6) have shown that the ele- 
mentary lbodies of vaccinia, and the cor- 
responding inclusion )bodies seact positively 
to Feulgen’s #method of staining desoxyribo- 
nucleoproteins. In view of the great simi- 
larity, or possible identity, of the viruses of 
vaccinia and variola, we applied the Feulgen 
reaction to the study of the variola virus. 
The present report deals with the use of the 
Feulgen reaction as a quick diagnostic test 
for smallpox. 

Technic. Skin lesions, preferably fresh 
vesicles or papules are opened with a sharp 
instrument, laying free the base of the lesion. 
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Scrapings of the base are then rubbed on the 
surface of a clean and smooth glass slide. 
The slide is fixed in ether-alcohol ( 1 : 1) mix- 
ture for a few minultes (in a Coplin jar) , and 
then left ‘to dry. The smears are stained 
according to Feulgen’s method as descriibed 
by Lillie ( 7 )  , and counterstained with fast 
green FCF. They may be either dried in 
the air after having been washed in water, 
or else dehydrated in alcohols, cleared in 
xylene and mounted, if permanent prepara- 
tions are required. Fast green FCF was 
found very useful in providing contrast to 
the light purple or red staining produced by 
the Schiff reagent. The study was performed 
with an ordinary laboratory microscope with 
a magnification of x 1000 diameters. 

In  the scrapings 
of smallpox cases multiple Feulgen positive 
granules were found free, as well as within 
epithelial cells. S o t  all the cells contained 
the granules. Those which did, contained 
them in great numbers and density. The 
granules were sometimes found lying free in 
great numbers in the neighborhood of burst 
epithelial cells. The average size of the 
granules as determined by microphotography, 
was found to be about 0.3m. (Fig. 1). In  
the scrapings of varicella cases no such gran- 
ules were found. Some cells contained a few 
minute granules, which could hardly be seen. 
The granules appeared smaller than those 
of smallpox, and were never found in great 
numbers or lying close to each other. As 

Results and discussion. 

FIG. 1. 
Elementary bodies of smallpox in  a smear, 

stained with Feulgen’s method. X 1200. 

7. Lillie, R. D., Histopathologic Technic, Blakis- 

was noted by van Rooyen and Illingworth 
the elementary bodies of varicella are rela- 
tively scanty and hard to detect. 

The microscopical appearance of the ele- 
mentary bodies descrilbed above tallies with 
the description given by previous authors in 
all but one respect: 

Our study of variola scrapings suggests 
that the elementary bodies are surrounded 
by a thin clear halo, The halo is reminiscent 
of that found around Guarnieri bodies in the 
cytoplasm of cells. I t  is not clear whether 
the halo is real, or a diffraction effect. I ts  
possible relationship to the halo found around 
the Guarnieri bodies warrants further inves- 
t iga tion. 

The method has been tested so far in the 
following: 1. Two clinically certain cases of 
smallpox, whose diagnosis has been cor- 
roborated by various laboratory methods. In 
both these cases a positive result was obtained 
with the Feulgen procedure. 2.  Nine cases 
in which there had been close contact with 
proved smallpox cases, and in which a mild 
disease, clinically similar to, but not identi- 
cal with chickenpox had been observed. 
Eight of these gave a positive test for small- 
pox with the Feulgen procedure. The diag- 
nosis of smallpox has been later confirmed 
by other laboratory methods (chorio-allantois 
cultures, and in some cases,-Paul’s test). 
3. Twenty-one clinically certain cases of 
chickenpox. Nineteen of these could be 
diagnosed with the Feulgen procedure as 
“smallpox negative”. Two were doubtful. 
In  14 of the cases typical elementary bodies 
of chickenpox were found. 

Comment. The Feulgen method affords 
means of visualising smallpox elementary 
bodies. The method has a dis’tinct advan- 
tage over other methods of staining: I t  
allows a clear differentiation of virus particles 
from dirt and extraneous material. Only 
virus particles and nuclear chromatin of cells 
are stained, while dirt, and cytoplasmic mat- 
ter, which do not contain desoxyribonucleic 
acid give no positive reaction, The meth- 
od allows a quick laboratory diagnosis of 
smallpox and does not require any compli- 
cated apparatus. The main points in the 

ton, Philadelphia, 1948. diff ereniial diagnosis of smallpox from chick- 
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enpox remain those defined by previous 
observers: (1) Size of the elementary bodies, 
( 2 )  their num’ber inside cells and lying free, 
(3) their distribution. The (method was 
found useful in the differential diagnosis of 
variola from varicella. I ts  application for 
establishing a positive diagnosis of chicken- 
pox presents certain drawbacks: (a)  Ele- 
mentary bodies are not found in general in 
chickenpox vesicles 4-7 days old, and some- 
times even in more recent lesions. (Ib) Vari- 
cella elementary bodies seem to lie near the 
limit of visibility, and their detection requires 
an effort on the part of the microscopist. 

It should also be noted that the Guarnieri 
bodies in human skin and other tiss,ues are 
Feulgen positive. Furthermore the Feulgen 
technic seems to be a method of ch’oice ftor 
the study of Guarnieri bodies in tissue sec- 
tions( 8 ) .  The method was also applied with 
good results to smears and sections of chorio- 

allantois cultures of smallpox virus. Rickett- 
siae could also be stained and differentiated 
from extraneous matter by the same technic. 

Summary. A method for staining elemen- 
tary bodies of smallpox is described. The 
method consists of the application of Feul- 
gen’s fmethod for desoxyribonucleic acid to 
smears made of scrapings of cthe bottom of 
skin lesions. The procedure seems to afford 
the means for a quick diagnosis of small- 
pox, and allows differentiation of virus par- 
ticles from extraneous material. 

Thanks are also due t o  Dr. Xagher of the Skin 
department of this hospital, to Dr. Kelken of the 
Worker’s Sick Fund Clinic, Jerusalem and Miss 
Rabinowitch, of the Bacteriology Department, 
Hebrew University, for additional material. 
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Aminopterin (4 aminofolic acid, -+amino- 
pteroylglutamic acid) (1) is a highly toxic sub- 
stance for certain micr>oorganisms ( 1,2 ) ? mice 
( 3  ) ~ guinea pigs (4), chicks( 5 ), rats (5,6), 
and man( 7 ) .  In  certain microorglanisms (e.g. 

~- 

* Published with the approval of the Director 
of the Wisconsin Agricultural Experiment Station. 
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Streptococcus faecalis) (1) and to a lesser 
extent in certain animals (e.g. mice) ( 3 ) )  its 
inhibitory effects are prevented by relatively 
high amounts of folk acid; for this reason, 
and because of its close structural similarity 
to the vitamin, aminopterin is considered al- 
most universally to act in vivo as an antago- 
nist t’o folic acid. Especially in animals, how- 
ever, and at  relatively high levels of ad- 
ministration in all organisms, it has not 
proved possible to counteract the toxic effects 
of aminolpterin with folic acid(3,7), i.e. the 
antagonistic relationship is not fully competi- 
tive. If, under these circumstances, the in- 
hibited reaction could be made non-essential 
by furnishing its product, alleviation of the 
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