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ANATOMY AND PHYSIOLOGY. 

Discoveries of Edward .Weber on Muscular Contraction. By Ernst 
Heinrich Weber. 

As the employment of the ordinary galvanic apparatus for the purpose of 
exciting muscular contraction, produced this effect for far too short a period to 
allow any direct or microscopic observation of the changes so occasioned, Edward 
Weber used the magnetico-galvanic rotatory apparatus, and thereby produced 
muscular contractions of longer duration. On removing some muscular fasciculi 
from a frog, and placing them, when moderately flexed, on a slip of glass, they 
were seen to become straight at the moment of excited contraction, and continued 
so until the magnetic excitement and attendant contraction were interrupted. 
At that moment the previously straight fasciculi instantly exhibited very re- 
gular and elegant zig-zag turnings, the angles of which were formed by the 
combined and corresponding flexions of all the fibres entering the fasciculus. 
The contrary, therefore, strictly happens to what has generally been supposed 
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to occur: the zig-zag appearance belongs to the moment of relaxation, and 
not to that of contraction. Of this perfectly novel fact the following explana- 
tion is given. The muscular fibres, which are occasionally flexed and nodu- 
lated when cut off, lose this appearance at the moment of contraction by the 
simultaneous shortening and thickening of their different portions. As soon, 
however, as the excitement becomes interrupted, the muscular fasciculi regain 
their former length, and, being prevented by the friction of the glass from 
stretching to their whole extent, their extremities cannot be much moved, 
they become repeatedly flexed in consequence, and hence the zig-zag appear- 
ance. The nodulated swellings observed by Bowman are not occasioned by 
the vital action of the muscles, but by their absorbing the water in contact 
with them at their cut extremities. Further, according to microscopic ob- 
servations on the muscles of vertebrate and invertebrate animals, as well recent 
as when treated by acetic acid, the fasciculi do not consist of segments, neither 
do the elementary fibrillse seem to be composed of globules or discs. The ap- 
pearance of transverse striae are owing to the folds of a membrane or sheath 
that surrounds the fasciculi, and serves to facilitate the extension of the muscles 
within certain limits. 

There is a great difference between the mode of action of the animal and 
organic muscles. The animal muscles contract the moment they are excited, 
either directly or through the nerves going to them, but they have no power 
of continuing or renewing the action when the stimulus is removed. Again, 
when the brain or spinal marrow is excited either directly or by stimulating a 
sensitive nerve alone, the muscular contraction does not follow immediately, 
but after a certain time, or not at all. Hence the passage of impressions to the 
nervous centres, and from thence to the muscular nerves, is not a direct one, 
but undergoes some interruption in the former. Daily experience also shows 
us that we do not start the very instant an unpleasant sensation of seeing or 
hearing is experienced, but some moments afterwards. The organic muscles, 
on the contrary, do not contract immediately on being stimulated ; a certain 
interval always follows the excitation, either when direct or through their 
nerves, before they act. But contractions once produced continue for a con- 
siderable time after stimulation has ceased, and even other movements (peri- 
staltic) are induced in neighbouring muscular fibres. Hence the nervous 
centrum of organic muscles is situated within themselves, and their movements 
are not regulated by the brain or spinal marrow. 

The anatomical structure of the organic and muscular fibres is in close cor- 
respondence with this functional distinction, the striated ones belonging to the 
first, and the non-striated to the last. The oesophagus of birds and amphibia 
entirely destitute of striated fasciculi, manifest no animal motion, whilst that of 
mammalia (as the rabbit), where the external and internal layers are-composed 
of striated muscular fasciculi, exhibit distinct animal movements. In the cat, 
motions are of different kinds, according as the stimulus is applied to the upper, 
middle or inferior portion of the oesophagus, organic muscles being absent in the 
first, but present in the two last. Reichert discovered striated muscles in the 
stomach and intestinal tube of Cyprinus tinea, whilst the same organs in other 
species of Cyprinus, in fishes, and in the Yertebrata generally, are destitute of 
them. On stimulating the medulla oblongata, and divided vagus in the first 
named animal, it was found that a sudden but momentary movement was in- 
duced. The iris of birds also possesses striated muscular fasciculi, and the 
researches of E. Weber have shown that they possess animal movements. In 
the iris of the mammalia on the other hand, the radiated and circular fibres 
present the characters of organic muscle, and the movements and kind of con- 
tractions observed when the iris is wounded agree with the function ascribed to 
them. There are some exceptions to the general law now pointed out. The 
most evident is, that the heart presents striated muscular fasciculi, whilst its 
movements are organic. It must be noticed, however, that whilst the structural 
resemblance is far from perfect, the rapidity and energy of the functional 
power seems proportionate to it. The muscles of mollusca and of worms, which 
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are non-striated, must also be considered exceptional, together with the intes- 
tinal muscles of the crustacea and insecta which are striated. 
Numerous experiments on frogs, birds, and mammalia have proved that, 

whenever the nervi vagi themselves, or the points of the brain from whence 
they originate are stimulated, the heart becomes relaxed, its rhythmic move- 
ments retarded, and at length interrupted. To produce this effect, however, it 
was necessary to excite both nerves of the eighth pair, as the application of a 
stimulus to one only produced no effect upon the heart. It was also found 

that galvanism- applied to the orifice of the vena cava, produced an opposite 
effect to that occasioned by its application to the bulb of the aorta, as in the 
first case the movements of the heart were rendered slower, whilst in the latter 

they were rendered more frequent and energetic. This fact, which is of great 
importance in physiology and pathology, leads to the conclusion that the bulb 
of the aorta is more intimately connected with the sympathetic, and the vena 
cava with the vagi nerves. Weber also determined that on stimulating the 
medulla oblongata, and both vagi with the galvano-magnetic apparatus, and 
continuing its action, that the excitement could be propagated for fifty-five 
minutes, after which period it ceased to be transmitted, and the heart com- 

menced to palpitate, notwithstanding the continued galvanism, from the non- 
reception of impressions from the vagi. 

Further experiments determined that the application of galvanism, or of 

strychnia to the spinal cord, produced tetanic contraction of the corresponding 
muscles, whereas when the same stimuli were applied directly to the animal 

muscles, or to their nerves, no tetanus is caused, owing to their containing no 
nervous centre. On galvanising the heart, our author observed tonic con- 
traction, which he ascribes to the circumstance of its possessing a nervous cen- 
tre in its substance. He found that on bringing the inner surface of the heart 
of a frog in contact with strychnia (the blood having previously been emptied), 
its first effect was to accelerate the pulsations, and this was followed by tetanic 
contraction, and interruption of the pulsations. It is a well known fact that 

the different portions of a frog's heart, viz. the ventricle, atrium, and inoscu- 

lating portion of the cava, continue to beat, even when separated from each 
other. E. H. Weber has observed the same fact in the human subject in a 
case of murder. The increasing debility of the frog's heart is manifested more 

by the smallness of the contractions, than by their diminution in number.? 
Mailer's Archives, Heft 4 and 5, 1846. 

We cannot agree with Weber in considering the transverse striae to be 

caused by a sheath surrounding the muscular fasciculus, an opinion maintained, 
however, by several anatomists, and this for the simple reason that these 

striae 

may be seen in three, two, or even one of the fibrillae, when the fasciculus 
is 

torn or broken up. The physiologist will find a large amount of interesting 
matter, and an account of numerous other experiments, which we have been 

obliged to omit for want of space, in the original article. 

On the Entrance of Coal and other Insoluble Substances from the 
Intesti- 

nal Canal into The Blood. By Professor Oesterlen, in Dorpat. 

Charcoal rubbed down into a fine powder, and mixed with water, was given 
to several animals, chiefly rabbits, for from three to six days. They all swal- 

lowed about one ounce. With the exception of blackened faecal discharges, 

nothing anormal was observed during life, and 
when killed the only unusual 

appearance discovered was the black 
colour of the intestinal mucous mem- 

brane. In all the animals, however, blood taken from the mesenteric vein, 
the portal vein, as well as the clots found in the right 

cavities of the heart, in 

the liver, spleen, and lungs, exhibited on a microscopic examination, 
minute 

pieces of charcoal. The size of these varied from l-300th to l-60th, and in 

some instances to l-42d of a line. They were less numerous in the kidney 



and blood of the vena cava. The urine and bile contained none. Other ani- 
mals fed on Berlin blue, gave exactly the same result. Thus there can be no 
doubt that solid and insoluble substances, after being received into the stomach 
may enter the mesenteric veins, and through them the general circulation.? 
Zeitschrift fur Rationelle Medizin, Band 5, Heft 3, 1847. v 
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