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more than one isolation of virus from the af- 
fected mice, but Ithe great similarity of the 
disease in the spontaneously-affected and the 
experimentally-infected mice would seem to 
be a good indication that the virus isolated 

cephalomyelitis which killed 62% of 240 un- 
inoculated mice is described. -1 virus was 
isolated which resembles GD VII virus in its 
properties, and which is antigenically identical 
or very similar to the GD VII virus. 
- - -_ 
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Szittzmary. -4 spontaneous epizootic of en- 
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The differences in the esact localization of 
phosphatase activity such as reported in the 
literature are due to several factors. -4monp 
these is the fact that in the Gomori technic of 
histochemical detection( 1) the white precipi- 
tate formed is transformed into a black mass 
by the cobalt nitrate-ammonium sulfide treat- 
ment. Vnfortunately such a treatment pro- 
duces also some artificial blackening part of 
which has already been recognized. such as 
that of the ground substance of the cartilage. 
On the other hand. in the black areas of phos- 
phatase activity, it is possible that some local 
changes in the amount and position of the 
precipitate might take place during the trans- 
formation of lead or calcium phosphate into 
sulfide. 

In order to control these two factors of 
error, one might try and examine the initial 
precipitate, a thing which is made easy by 
using polarized light and an environment 
which will not reduce the anisotropism of the 
mineral salts. 

Material and methods. Rat and hamster 
tissues were fixed in 80% alcohol or cold 
acetone. The tissues were embedded routinely 
in paraffin or low viscosity celloidin. according 
to a technic described previously ( 2  1. Sections 
of already mineralized material such as bones 
and teeth were ,treated with a buffer decalcify- 
ing solution of formic acid and sodium citrate 

1. Gomori, G., J .  Cell .  and Conzp. Phjsiol..  10.11, 

2. BClanger, L. F., Anat. Rec., 19SC, v107, 149. 
\-17, 71. 

at pH 4.9 according to Greep. Fischer, and 
JIorse(3). By treating 10 mp sections in- 
stead of blocks, the time in that solution was 
reduced from a matter of days to a maximum 
of 15 minutes. Incubation was carried out a t  
37 C in Gomori's solutions of sodium alpha- 
glycerophosphate a t  pH 5.0 and pH 9.4 for 
acid and alkaline phosphatase respectively, 
and also other substrates such as glucose-l- 
phosphate, adenylic acid, ribonucleic acid. de- 
sosyribonucleic acid and sodium desoxy- 
ri bonucleate. 

Following 3 hours of incubation. the sec- 
tions were brought to room temperature and 
dehydrated in graded alcohols and finally 
mounted with a coverslip in 5 %  celloidin in 
alcohol-ether. The controls were similarly 
treated and all preparations had to be 
thoroughly dry before examination. 18n ex- 
amining these preparations regular polarizing 
equipment has been used but in comparison, 
i t  has been possible to do just as well with a 
simple addition to a monocular microscope of 
2 pieces of Polaroid material of type JG30FAP 
commonly used in antiglare goggles. These 
pieces are cut to appropniate sizes to fit the 
filter slot at the base of the condenser 
(polarizer) and the insilde of the eyepiece 
ianalyser) where the last one rests on the 
metal insert midway between trhe top and the 
bottom lenses. With this equipment, a red 
estinction of the field is obtained when the 

3. Greep, R. O., Fischer, C. J., and Morse, A ,  
J .  Am.  Dent. A m . ,  1948, v36, 427. 
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FIG. 1. Firet molar, upper jaw af an 8-day-old rat. Alkaline phmphatase after deminerali- 
zatbn; glycerophosphate, 3 hr. X315. Pram Dhe tap domi can be seen the stratum intermedim 
of the enamel organ (white), the amebblasts (dark), the enamel and dentine, the dontoblaats 
(dark) and the proximal region of +he pulp (white). 

FIG. 2. Villi of the ileum of ail 8-day-olld rat. Alkaline phosphataae, 3 hr. X368. The 
epithelial cdb show an extranuclear reaction (white) progressively increming from tihe b e  
towards the tip. 

FIG. 3. Epiphysed plate of the humerus of a G-day-old ha.mster. Alkaline phwphatae after 
demineralization. 3 hr, glycerophosphate. ~ 3 1 5 .  The hypertrophic celk of the cartilage ehow 
an i.ncrwin,gly interne reaction. The bone spicule8 (lower pant of &he picture) are intensely 
p i t i r e  aa well as “Ran~er’s ndch” (in the middle of the picture, extreme right). 
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polarizing planes are crossed and the precipi- 
tates show in the complimentary yellow-green 
color. 

By a procedure similar to that of Dempsey, 
Wislocki, and Singer (4 )  quantitative esti- 
mates of the amount of precipitate have also 
been obtained by comparison of the light ab- 
sorption power of the precipitate of different 
areas in white light as the section is projected 
on the ground glass of a photographic ap- 
paratus and the light absorption is measured 
under comparable conditions with a sensitive 
densitometer. In  undecalcified material, the 
natural mineral deposits also show with great 
detail. under polarized light in conditions such 
as mentioned above. 

Part of the results will be 
reported elsewhere along with other studies of 
the phenomenon of mineralization of bones 
and teeth. For the present purpose, the at- 
tached pictures demonstrate the following 
facts: 

Against the dark background. the areas of 
phosphate precipitates are seen in great detail. 
I n  the developing tooth (Fig. 1 )  the alkaline 
phosphatase reaction is visible behind the 
ameloblasts and also behind the odontoblasts. 
Thin lines of precipitate are visible between 
the distal ends of these 2 groups of cells. The 
substance of the dentine and of the enamel 
are both negative. 

In  the villi of the intestinal epithelium 
(Fig. 2 )  the reaction is present a t  the apical 
portion of the cell and i t  increases in intensity 
from the base to the tip of the villi. The 
mucosal glands are negative. In the areas of 
lesser activity in the villar epithelium, i t  is 
possible to see that the reaction is truly a 
cytoplasmic phenomenon. 
At the epiphyseal plate of the long bones 

(Fig. 3 ) ,  the phosphatase activity is present 
in the enlarged cells of the cartilage. over the 
new ‘bone spicules and on the right hand side 
of the picture, over this terminal zone of the 
pwiosteum known as “Ranvier’s notch.’’ In  
the cells of the cartilage where the reaction is 
minimal. it appears to be definitely limited to 
the cytoplasma. 

M., Anut. Rec., 1946, v96, 221. 

Observations. 

4. Dempsey, E. W., Wjslocki, G.  B., and Singer, 

Comments. As compared to the localiza- 
tions reported in the literature. several of the 
preceding descriptions are at variance. When 
the standard cobalt nitrate-ammonium sullfide 
treatment was applied to preparations similar 
to those described above, black precipitates 
were visible in other areas, notably over the 
nuclei of cells close to sites of phosphatase 
indicating possible displacement and adsorp- 
tion of the precipitate as a result of this opera- 
tion. Other areas were black in control prep- 
arations incubated without glycerophosphate. 
Such were to variable extents, the organic 
matrix of the dentine, enamel, bone and car- 
tilage and the keratinized portion of the skin. 
.\I1 these areas were obviously negative in 
polarized light. On the other hand, certain 
tissues are known to have anisotropic proper- 
ties on account of their chemical comlposition 
or simply on the basis of their physical ar- 
rangement. These were negligible in the 
preparations studied so far but the possibility 
of artefact must always be searched for in 
control slides. 

In  areas of actual precipitate, details are 
greatest in border regions where the phospha- 
tase activity is minimal. They become 
blurred in areas of maximal deposition of cal- 
cium or lead salt (Fig. 3 ) .  Preliminary stud- 
ies with the present technic demonstrate the 
following facts: (1) phosphatase activity in 
growing bones and teeth is localized to areas 
which are not necessarily those of m i n e d  
deposition (stratum intermedium of enamel 
organ, pulp of the teeth? Ranvier’s notch in 
long bones); ( 2 )  phosphatase autivity orig- 
inates in the cytaplasma of cells; (3)  it in- 
creases with the differentiation of the cell 
(enlarged cartilage cells and epithelium of the 
villi). 

Summary. A method of detection of phos- 
phatase activity is described whereby some 
artefacts of diffusion, adsorption and non- 
specific sulfide blackening are dealt with by 
examination of the original calcium or lead 
phosphate precipitates in polarized light. This 
technic demonstrates also the presence of 
natural mineral deposits in undecalcified ma- 
terial. Comparable estimates of the amount 
of salt deposited is made with the help of a 
deneitometer. 



TOXICOLOGY OF PODOPHYLLIN 269 

The author is indebted for the support of a grant- 
in-aid to the Medical Advisory 'Committee of the Wislwki. 
Xational Research Ccuncil of Canada and for advice 

to h. E. W. Denz~jey, C. P. Leblond and G. €3. 

Received May 18, 1951. P.S.E.B.M., 1951, ~ '77 .  

Toxicology of Podophyllin." (18746) 

MAURICE SULLIVAN, RICHARD H. FOLLIS, JR., AND MARGARET HILGARTNER. 
From the Departme& of Medicine, Pathology and Pharmacology and Experimental 

Therapeutics, Johns Hopkins University, School of Medicine.* 

When the colchicine-like effects of N o -  
phyllin were demonstrated ( 1,2 ) ? it was an- 
ticipated that the resin of pdophyllin would 
be investigated in the treatment of cancer of 
the skin. Sulbsequent exhibitions of selective 
damaging effects of podophyllin and podo- 
phyllotoxin on mouse tumor cells in vitro, 
confirmed by in vivo studies in tumor bearing 
mice( 3-5) stimulated the initiation of several 
clinical trials now in progress (6-8). Phillips, 
Chenowith, and Hunt(9) found the LDS0 of 
podophyllotoxin to be 33 mg/kg for mice and 
15 mg/kg for rats. Greenspan and b i t e r  (10) 
reported the maximum tolerated single dose 
of podophyllotoxin in mice to be approxi- 
mately 30 pg/g. 

The purposes of this investigation were: 
1. To compare the toxiclty of podophyllin with 
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that of colchicine in mice. 2. To obtain addi- 
tional toxicilty data in rats on podophyllin 
and its components as $a prelude to the clinical 
use of podophyllin in Ithe treatment of 
cutaneous carcinoma (6). Podophyllin U.S.P. 
is a complex resinous mixture which contains: 
podophyllotoxin, $he component principally 
responsible for the drug% curative effect on 
cundyloma lmuminatum ( 2,11,12 ) ; quercetin ; 
and 2 recently isolated crystalline components, 
designated as alpha-peltatin( 13) and beta- 
pelta;tin( 14). Inasmuch as alpha-peltatin and 
beta-peltatin were unobtainable, our study 
was limited to podophyllin ; podophyllotoxin 
and its 2 products of alkaline hydrolysis, 
namely, (1) picropodophyllin and (2)  podo- 
phyllic acid ; querce tin ; and depodophyllo- 
toxinized resin. Detailed descriptliuns of the 
aforementioned 6 materials are recorded else- 
where( 12,lS).  

Method. Material for parenteral adminis- 
tration was prepared 'by dissolving each test 
substance, with the exception of picrupodo- 
phylkin, in absolute alcohol. One cc of a one 
or 10% alcoholic solution of the test substance 
was added to 9 cc of a 10% gum acacia sus- 
pension or to a 0.5% method suspension. 
Picrapodaphyllin was suspended in water with 
methocel. Test materials for oral administra- 
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