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Carcinogenicity of Tobacco Smoke 
Condensate to Mouse Skin 
IN his review of the recently published book Tobacco and 
Tobacco Smoke by Wynder and Hoffmann, Professor Passey1 

draws attention to the discrepancy between results of 
painting cigarette smoke condensate OJ?' t~e skin of mice 
in the United States and Great Bntam. Results of 
Wynder et al. 2, who obtained in America 44·4 per cent of 
skin carcinomata from a group of eighty-one mice, are 
compared with 3-5 per cent obtained by workers in Great 
Britain. Day's work is quoted in support of these low 
percentages3

, and a figure of 3 per cent of 7,875 mice seems 
to confirm the apparent very low carcinogenicity. This 
total, however, includes 1,320 untreated controls and 
660 mice treated with the solvent control. 

A true comparable incidence can be obtained from the 
figures for the three doses of stored smoke condensate 
(Table 1). 

Table 1 

Date of Initial Tumour-bearing 
Dose start of No. of animals 

experiment animals Total Carcinoma 

Small (75 mg/week) } October 660 5·8% 1-1% 
Medium (150 mgfweek) 1962 660 13·3% 4·4% 
Large (300 mgjweek) 660 32·6% 14·9% 

Two subsequent experiments (to be published later) 
involving similar material have shown no significant 
alteration of carcinogenicity (Table 2) in contrast to the 
finding of a marked decline in carcinogenicit.y reported by 
Wynder and Hoffmann•. 

Table 2 

Date of start of Initial No. 
Dose experiment of animals 

300 mg/week August 1964 
*300 mg/week August 1966 

240 
165 

Tumour-bearing animals 
Total Carcinoma 

29·6% 
36·4% 

15·4% 
13·3% 

• After treatment for 92 weeks (four surviving animals). 

One of the problems of using a relatively weak skin 
carcinogen such as tobacco smoke condensate is to main
tain the animals in good health long enough to enable 
skin tumours to appear. It is interesting that Wynder 
et al. 2 varied the treatment of mice in the later stages of 
the experiments by painting denicotinized solutions or 
reducing the painting by merely treating the lesions, and 
not as we did, painting the whole of the back. It is possible 
that by altering the painting regime in this way, an even 
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higher incidence of skin carcinomata in our series might 
be obtained. 

Tobacco Research Council Laboratories, 
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Plastids of the Venus Flytrap 
(Dionaea muscipula) 
THREE different kinds of plastids have been observed in 
Venus flytrap, each in cells which perform a unique 
function in the plant. In the same cells, however, there are 
other organelles (for example, mit<:>c~ondria) whi~h are the 
same in all cells of the plant and sumlar to those m cells of 
most other plants. We have compared the fine structure 
and its relationship to the respective function of three 
types of plastids : the chl<_Jropl~sts of the leaf cells, ~he 
plastids of the cells of the digestive gland, and the plast1ds 
of the cells of the trigger hairs. 

Venus flytrap is an insectivorous flowering plant. The 
leaf consists of two parts, a broad pe~iolc and _a two l<:>bed 
blade hinged down the middle. This blade IS esp~Cially 
suited for trapping insects and can enclose an ant m_ l~ss 
than 1 s after it has stimulated two of the three sensitive 
trigger hairs which are located OJ?- the surface of eac? lobe. 
After entrapment, the insect IS crushed and digested 
during a further 7 to 10 days by the secretions from the 
numerous digestive glands located on th~ surface of ea:ch 
lobe1• Although the insectivorous habit IS not a necessity 
for survival the intake of insect or protein material seems 
to produce more healthy plants. . 

Standard electron microscopic methods were used m the 
preparations discussed here and have alre~dy been 
described in detail". The samples were fixed m glutar
aldebydefosmium tetroxide or potassium permanganate. 
Plants were maintained in soil sphagnum moss or grown 
in an incubated chamber (26° C) with 14 h of daylight 
supplied by 'Gro-Lux' lamps placed 12 in. from the plan~s2 • 

Fig. 1 is an electron micrograph <?fa chloroplast whiC_h 
is representative of those observed m _the photosynthetic 
tissue of the leaf of the flytrap. In this case, the cell was 
part of the baf mesophyll tissue. The most striking 
feature of the chloroplasts is their complete lack of &rana 
or of structures resembling the grana of other higher 
plantsa. Although some thylakoids_ appear on occasion 
to form a loose association, no evidence of even rudi
mentary grana has been observed .. The thylakoids are 
poorly organized, but are predo~mnar:tly parallel a:nd 
appear to surround the large osmroph!lw globules whiCh 

Fig. 1. Chloroplast from a flytrap eaf showi!'g the nu~erons liJ!id 
globules (L) and the poorly orgamzed thylakmds. M, M1tochondrJa; 

W, cell wall; V, vacuole. Scale line= 11'. 
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