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New approach to study of oxygen transport in 
plants using chemiluminescent method 
THE possibility that roots are aerated by molecular oxygen 
transported from the shoots continues to attract attention. 
A number of methods have already been inv,olved in the 
study of this phenomenon, namely, polarography1•2, labelled 
oxygen"·\ enzyme investigations5·6, and electron micros­
copy'-•. Neve.rtheless, the physiological role of this factor in 
the oxyg~n r-egime of the plant's roots remains unresolved 
and the data obtained in different laboratories vary. 

Here we introduce a chemiluminescent method for 
tackling this problem. The phenomenon of an ultraweak 
glow (UG), or biochemiluminescence, discovered by Italian 
scientists10, takes place in plant and animal tissues only in 
the pr,esence of oxygen11

• W,e chose this glowing of the roots, 
or the lack of it in anaerobic c·onditions, as a test for the 
transport of oxygen from the shoots to the radical zone of 
the pumpkin. 

The roots of 25 pumpkin seedlings, 4-5 d old with 
expanded cotyledons, were submerged in Knop's solutio.n. 
They were about 7-8 cm long and the solution level came 
to about 0.5-1 cm above the point of root attachment to 
the shoot-the rest of the shoot remaining in air. The 
intensity of the root UG (45(}..650 nm with a maximum of 
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Fig. 1 Ultraweak glowing of pumpkin roots in different con· 
ditions of radical zone a.eration. a, Bubbling by air; b, bubbling 
by N 2; c, stopping bubbling by N2• 0-0-0-0, Noise of apparatus 

(background). 

269 

530 nm) was measured, mainly from the middle and lower 
parts of the roots, by means of a quantometer apparatus. 
Experimental details will be described in full later. 

When air was bubbling through the solution, a UG of the 
root was seen but when nitrogen was bubbled through .the 
solution the intensity of the UG began to decrease sharply 
and after 2 h had practically ceased (Fig. 1). Stopping the 
pas:age of nitrogen failed to change the picture even though 
the shoots remained in air. Only the repeated bubbling of 
air through the solution led to a rapid increase of the 
roots' UG. 

It is worth noting that other investigators have demon­
strated that in the pumpkin12 and other mesophytes13·I<, 

oxygen is not only transported from the parts of the plant 
above the ground to the roots but also partially flows out 
from the roots to the -environment. Further studies of the 
factors responsible for these discrepancies are being made. 
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Cell-free studies of developmental changes in 
synthesis of a-foetoprotein and albumin in the 
mouse liver 
ALPHA foetoprotein ( "FP) is an "-g1obulin present in foetal 
and early postnatal sera of various animal species. It is not 
normally detectable in adult serum by the immunodiffusion 
test, but in several pathological conditions, particularly 
primary hepatomas, the level of "FP increases to a significa!1,t 
level. The potential use of this phenomenon in early 
diagnosis of hepatomas has been explored. These and related 
studies on 11FP and other 'foetal-tumour antigens' have been 
reviewed recently1- 5• 

In addition to the possible clinical application, cxFP may 
provide an unique opportunity for the understanding ?f the 
relationship between embryonic development and malignant 
transformation. It bas been shown that "FP is synthesised 
in the yolk sac and liver, but the basic mechanisms for ~e 
synthesis and its regulation are essentially unknown. This 
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