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B. A . Afzelius 

interpreted as a cell membrane ( it can also be 
called here the ciliary membrane) . Its waviness 
is surmised to be artefactual. The cell membrane 
appears straighter and of a relatively higher 
electron density at one portion along the cell 
periphery. This portion lies opposite a similar 
portion of another cilium. In this way the cilia 
form pairs. The dyne in arms go clockwise in one 
member of a pair and counterclockwise in the 
other. All cilia except one are paired in this 
fashion - the exceptional one being located 4.5 cm 
from the top and 5.5 cm from the left side. A line 
through the two central microtubules in one 
member of a pair meets the corresponding line 
from the other member to form an angle of about 
160°. The region of the dense membrane is along 
doublets no 3 and 4 in both members, according to 
the numbering system in ref l. One cilium has an 
extra microtubular doublet (it is located at the 
right side and 3 cm from the bottom). Some cross
sectioned cilia have a dense substance surround
ing the microtubules; these cilia tend to have a 
smaller diameter. Many ciliary cross-sections are 
elliptical rather than circular. There is no 
recognizable regularity in the direction of the 
elliptical long axes which hence must not be 
interpreted as due to compression during section
ing or tissue preparation. In the upper left 
portion of the figure there are a few cilia that 
appear to be less well defined; they are inter
preted as cilia that are obliquely oriented in 
the section. There is some material between the 
cilia and thus in the extracellular space; this 
material probably represents debris and membrane 
fragments. 
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Discussion with Reviewers 

W. c. de Bruijn: You are propagating a widespread 
misunderstanding, viz. that in the interpretation 
of electron micrographs the black components do 
contain the information, whereas the white parts 
do not . In absolute terms: absence of electron 
scattering capacity is interpreted 
matter, though the case of absence 
to acquire electron scattering 
ignored. 

as absence of 
of reactivity 
capacity, is 

Or, in a philosophic way: are EM-observa
·tions, restricted as they are to differences in 
(endogenously present, or artificially intro
duced) electron scattering capacity, a real 
'image', or a picture of a deformed 'reality'? 
Author: It would be unfortunate if my examples 
would strengthen the naive (but perhaps wide
spread) belief that the investigator has to 
examine the black areas of the micrographs and 
the black areas only. You claim that the white 
interspace of the desmosome-like structures is 
the important part of it; this is a very good 
argument against such a misunderstanding. In the 
elementary electron microscopical courses we also 
examine specimens prepared by the negative 
staining procedure and here the risk is the 
opposite one; the students devote all their 
attention to the white areas and forget that t here 
may be shades of black that also carry informa
tion. 

As to the philosophical way of interpreting 
the micrographs: perhaps the correct way to write 
the figure legends would be something like this: 
This is not an ultrathin section through cilia 
. .. Thus analogous to Magritte's famous painting 
named 'This is Not a Pipe'. 

W.C. de Bruijn: Would you give your opinion about 
Goethe's quotation? I have the impression, from 
my readings, that the quotation also by Goethe 
himself was used to encourage scientists to do 
(visual) observations, to think about it, and to 
do more comparisons to find the truth, rather 
than to lean back in an armchair and think about 
a new theory, and posing that theory with author
ity. 

A second aspect of this quotation is the 
romantic idea, that nature was organized accord
ing to rather mathematically oriented concepts 
(9+2?) . Most of these concepts were not necessa
rily (anymore or already) present in the known 
nature. As a consequence, according to their 
views, every new observation fitted in the 
existing concept . The overestimation of the 
scientists (at least in those days) was that they 
were sure to know what these concepts were, and 
as a consequence what they observed as new was 
already known, as the concept was 'known' . The 
originally stimulating aspect, (look closer, look 
better, think about) was abandoned when the 
theories about the concepts were raised to 'Laws' 
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and observations were abused when not fitting in 
these laws. 
Author : I have not been able to read Goeth e' s 
quotation in its cont e xt , but I admire h i s 
analysis of how we ob s er ve the world. My in t er 
pret a tion of the stat ement is sim p ly eithe r 'n ew 
observations fit in the existing concepts ' or 
even 'no new observ a tions are made, you just 
confirm what other persons have already descri b
ed'. 

J. Murphy: Is there any possibility that the 
latex is reacting with the epoxy? 
Author: This possibility has to my knowledge not 
been examined . If ther e is a reactivity it would 
be very slow as no change is seen in the parti 
cles in spite of the fact that they have a ve r y 
large surface - to - volum e ratio. On the other ha nd 
the particles will be dissolved by propylene 
oxide which thus has to be omitted during th e 
embedding procedure . The resin used for the latex 
sections was Epon 812 , with DDSA, NMA, and DMP- 30 
as described by Glauert AM: Practical methods in 
electron microscopy , volume 3, 1974. 

J. Murphy: What is the basis of your conclusion 
that there is no compress i on of the section in 
Fig 7? 
Author: The dimensions of the section were 
compared with those of the face of the block from 
which it was cut. These measurements ca n easily 
be made with the LKB Ultratome ultramicrotome. A 
similar conclusion has been reached by J. - c. 
Jesoir (text ref 5). In his experiment the latex 
particles were compressed by 29% whereas the 
section itself was compressed by less than 2%. 

B. Forsl i nd: Artifacts may be produced from the 
time of b io psy / specimen col l ection or isolation 
to the act of microscopy and even the process of 
micrograph production - but whi c h is the most 
important s t ep in your mind? 
Author: Probably the fixation procedure. I 
believe so because I feel that any artefact th a t 
is introduced at an early step in the process 
might be amplified in later steps. It has been 
comforting, however, that different preparatory 
protocols result in rather similar preservation, 
e . g . , cytoplasm after conventional fixation and 
embedding compared with data after the new quick 
freeze- deep etch preparatory method. 
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