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The Cytological Effects of Podophyllin A notable effect brought about through the use of podophyllin 
is the increase in the number of mitotic figures up to metaphase, 

B. J. SULLNANand H. I.WECH~LERand the decrease and, later, complete.absence of anaphase and 
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A recent report by L. S. King and M. Sullivan (1) compared 
the similarity of the effects of podophyllin and colchicine and 
their use in the treatment of condylomata acuminata. Histolog- 
ical examination revealed an alteration of nuclear pattern and 
"colchicine figures." A study of the cytological effects of podo- 
phyllin was thus suggested. This investigation was made on the 
meristematic tissue of root tips of Allium Cepa, and the pre- 
liminary observations are reported here. 

The British Pharmacopeia recognizes podophyllin as the resin 
of Podophyllum, a mixture of resins obtained from either of two 
plants, American Podophylhm or Indian Podophyllum. The 
Natiolzal Formdary resin is obtained only from the former. The 
rhizomes of the plant yield from 3 to 10 per cent of resin con- 
sisting of podophyllotoxin, Cz2HzzO8, and small amounts of resin 
glycosides, resenes, starch, gum, etc. The resin is an amorphous 
powder varying in color from light brown to greenish yellow, 
turning darker when exposed to temperature exceeding 25" C. 
or to light. The resin of Podophyllum is slightly soluble in ether 
or chloroform and is soluble in alcohol, with only a slight opal- 
escence. I t  is slightly soluble in water and gives a light brown 
color to the solution. This may be due only to the dissolving of 
the coloring factor, quercitin, found in the resin. 

Merck's Index reports that the resin contains picropodophyl- 
lin, quercitin, podophylloresin, and podophyllotoxin. I t  is 
claimed that the latter ingredient is the active principle. The 
therapeutic and pharmaceutical activity of the drug is due to this 
principle, but its cytological effects may be due to an entirely 
different one. Preliminary experiments with saturated aqueous 
solutions indicate that the cytological effects are due to a sub- 
stance in solution. Uniform results were achieved, however, using 
not only saturated solutions but also the filtrates of such solu- 
tions and those from which the color had been removed. Further 
experiments are being conducted to determine just which of the 
constituents of the resin produce the cytological changes. 

Young growing root tips of Allium Cepa wereimmersed in a 
saturated aqueous solution of podophyllin, and maximal results 
were produced in two hours. Typical resting stage and prophase 
figures were observed in smear preparations. Pronounced cyto- 
logical effects were produced in late prophase, and the spindle 
mechanism was evidently impaired, since no orientation of the 
chromosomes on the metaphase plate was observed. The chro- 
mosomes were dispersed in the cell. In this respect podophyllin is 
comparable to colchicine, to which the inhibition of spindle 
formation is attributed. 

Metaphase chromosomes were in the form of typical diplo- 
chromosomes; sister chromatids held together a t  the spindle 
attachment region, with slightly contracted arms which have 
become disengaged from the relational coil. 

telophase figures. .? 
Podophyllin has properties which make it useful in cytological 

research. Toxicity to the cell is negligible except in prolonged 
treatments involving agitated suspensions. The chromosomes 
disperse in a typical smear to the extent that counts may be 
made easily. Because of its similarity to colchicine, podophyllin 
may prove to be valuable in the role played by colchicine in 
cytological research. 

Podophyllin is readily available a t  pharmaceutical supply 
houses and may be obtained a t  approximately $.90 for four 
ounces. 
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The Phosphorescence of Chlorophyll 
and Some Chlorin Derivatives 
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In  the course of our studies on the photochemistry of zinc 
tetraphenylchlorin ( I ) ,  i t  appeared necessary to postulate a 
long-lived excited state of the chlorin. In  order to determine 
whether this and similar molecules were capable of existing in 
such a metastable state, an experiment was designed to observe 
the phosphorescence which would be admitted when the mole- 
cule passed from this metastable excited s ta te  back to the 
ground state. The conditions most favorable for the observa- 
tion of this phenomenon were established (3)and observations 
made on three compounds: zinc tetraphenylchlorin, copper 
tetraphenylchlorin, and a purified mixture of chlorophylls 
a and b.' 

The zinc chlorin and the chlorophyll showed phosphorescent 
bands commencing in the range of 7,800-8,000 A. and extend- 
ing into the infrared. The lifetime of the phosphorescent state 
of these two is estimated in the region of 0.2 second. No 
phosphorescence could be observed for the copper chlorin on 
the phosphoroscope used, which fact puts an upper limit to the 
life of a metastable state for this substance a t  around 10-6 
second, if such a metastable state exists a t  all. 

Accepting the interpretation that these metastable states 
are triplet states whose life is prolonged by the triplet-singlet 
selection rule prohibition (2,3)) the failure of the copper salt 

1This sample of chlorophyll was kindly supplied to us by Prof. G. 
Mackinney. Other derivatives of tetraphenylchlorin and tetraphenyl-
porphyrin were also examined, and the results will be reported elsewhere. 


