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-problem under investigation at the present 
time is the development and differentiation 
of the notochord in various species. Aspects 
of this problem are, the formation of an 
external bounding sheath, whether the not
ochordal cells form a syncytium a t any 
stage and the intra-or extra-cellular pos
ition of the large vacuoles which typify 
the notochord. All of these can be related 
to its role as a primitive supporting struct
ure. Other problems in this field, at pres
ent under investigation here and elsewhere, 
include studies of the origin, from undiffer
entiated mesenchyme cell, of muscle cell s 
and their myofibrils and of the cilia in the 
epithelial lining of the respiratory tract. 
The ultrastructure of normal cells through
out their life and physiological cycles, and 
the biophysica l and biochemical processes 
with which they are associated, must be 
understood before any deviations from that 
normal can_JJe evaluated. 

It is possible to hint at only a few applic
ations of the electron microscope to clin
ical problems. Already electron microscopy 
has opened up a wide field of study with 
regard to the s tructure and nature of bac
teria and viruses. Here, additional tech
niques of specimen preparation are utilized, 
chief amongst them being the use of rep
licas, or casts, of whole organisms. The 
relationship between viruses and experim
entally induced cancer has already been 
studied extensively. With regard to cancer 
in general, there is a growing appreciation 
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of ultrastructural details which appear to 
characterise certain cancer cells. A few 
have been mentioned briefly in this article, 
for instance, the abnormal appearance of 
the cristae in mitochondria and the alter
ation in proportion of the components of 
the endoplasmic reticulum in hepatoma cells. 

Future development in' the field of elect
ron microscopy will embrace technical im
provements in the electron microscope it
self, resulting in better resolution, and im
provements in specimen preparation, such 
as the application of histochemical and 
cytochemical methods. These will, it is 
hoped, allow study of the cell and of its 
constituents at a molecular level. With 
knowledge of the normal ultrastructure 
of cells established, the way will then be 
open for studies upon experimentally alter
ed cells. Of immediate interest here is the 
nature of changes in cell morphology and 
chemistry induced by the administration 
of d1ugs and hormones. Again, future re
search with the electron microscope will 
undoubtedly add greatly to our knowledge 
of nuclear-cytoplasmic interaction and of 
the mechanism of self perpetuation of the 
cell. Tremendous advances have been made 
in the brief decade which has followed the 
acceptance of the electron microscope as 
a research tool in the biological sciences. 
The next decade may well see an extension 
of its use to problems of routine diagnosis, 
prognosis and treatment evaluation. 
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