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metric vessels and those we have obtained with 
embryonic and carcinoma cells by tissue culture pro­
cedures. The rates of glucose consumption and lactic 
acid production are of the same order for embryonic 
cells and normal leucocytes and are greater in each case 
than the values for the corresponding malignant cells. 

A detailed account of this work is being prepared 
for publication. We wish to thank Dr. F. W. Sheffield, 
Department of Bacteriology, University College, 
Lon~on, and Dr. Alice E. Moore, Sloan-Kettering 
Institute for Cancer Research, New York, for kindly 
sending us the H eLa, and the HEP 1 and 2 strains 
respectively. One of us (W. C. F.) wishes to acknow­
ledge the award of a grant by the Medical Research 
Council. 

Note added in proof. The transformation of tissue 
culture lines of human epithelial cells to neoplastic 
forms has recently been established by cytological 
and inoculation techniques9 • 
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An Apparatus for eluting and concentrating 
Chromatogram Spots 

A MAJOR problem in toxicological analysis is the 
separation of the poison from metabolites and body 
constituents that are co-extracted. This problem is 
especially acute in cases of poisoning by alkaloids. 
One technique that is of great use in solving this 
problem is paper chromatography1

- 3 , The next 
step in the analysis is the identification of the alkaloid 
by such techniques as ultra-violet spectrophoto­
metry, micro-colour tests and observations of the 
form of crystals obtained with various reagents. 
Recently, Clarke and Williams• have described a 
technique whereby O ·05 ml. of a solution containing 
50 µgm. of alkaloid provides sufficient material for 
five hunrlred separate micro-colour and crystal t ests. 
This quantity of alkaloid (50 µgm.) is about the 
amount most suited for initial purification by paper 
chromatography. We have, however, found difficulty 
in eluting the alkaloid from the chromatogram and 
concentrating the eluate into O ·05 ml. of solution 
without loss of alkaloid. A simple and highly efficient 
apparatus for accomplishing this operation is shown 
in Fig. 1. 

The apparatus consists of a length of 1-mm. bore 
capillary tubing the ends of which are blown into 
small bulbs. The tubing is then bent as shown in 
the diagram. The spot cut from the paper is put in 
the larger right-hand cup and alcohol is dropped on 
to it from a burette, or siphoned on from a constant­
head reservoir levelled with the solvent in the appa-
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ratus. An electric hair-drier blows a stream of warm 
air over the left-hand cup and as evaporation proceeds 
the paper spot is constantly washed by the addition 
of fresh alcohol. Concentration of eluted alkaloid 
occurs in the left-hand cup. 

Experiments with spirit-soluble dye have shown 
that b~k-diffusion is negligible. While 50 µgm. of 
strychnine from a chromatogram run in butanol­
acetic acid was quantitatively recovered and con­
centrated into O • l ml. using this apparatus, only 
49 per cent of 50 µgm. of strychnine on a similar spot 
was recovered by soaking the paper in 5 ml. of alcohol 
f~r 5 hr. Quantitati'("e measurements were by ultra· 
v10let spectrophotometry. 

Many alkaloids have an extremely low absorption 
in_ the ultra-violet. Atropine, for example, has peaks 
with E (l p er cent, l cm.) approximately 5. Never­
theless, if 100 µgm. of atropine can be concentrated 
into O ·5 ml. then optical density values of O • l will 
be obtained. This apparatus, coupled witn paper 
chromatography and the use of micro cells for ultra­
violet spectrophotometry, enables accurate measure­
ments to be made for such alkaloids. 

We have found it advantageous to concentrate the 
eluate in two stages ; first, into a volume of approxi­
mately 0·15 ml. and, secondly, using a micro-scale 
version of the apparatus, into approximately O ·05 ml. 

The technique can obviously not bo used for alka­
loids run on a buffered paper chromatogram•, but 
where butanol-acetic acid solvents have been used 
alcohol is an ideal eluent. The rate of evaporation is 
such th3:t complete solvent exchange (approximately 
l ·O ml.) m the apparatus is achieved in approximately 
20 min. The rate of extraction depends on the com­
pound. To achieve complete extraction we find it best 
to evaporate for approximately three hours, then to 
allow the paper to soak overnight and to evaporate 
for a further three hours the following morning. 

This technique is obviously applicable to other 
problems requiring micro-continuous extraction and 
concentration. We hope to show further uses of it in 
forensic chemistry. 
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