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Vital micrcscc~py enhances the opportunities offered the histologic experh+nenter and aids in the correla- 
tion of morphological and physiological knowledge concerning the animal and human organism. 

Real progress in achieving in vlvo studies of the finer structures of the nervous system has been attained 
only recently. ThLs circumstance explains the lack of adequate procedures for this Investigative method. 

In 1932 M. I, Gramenltsky [3] suggested microscopic cbservatlom on a living preparation of a distended 
frog heart mir, g a penetrating light. Soon, from the laberatories of D. N. Nasonov and B. I. Lavrentyev there 
appeared a series of studies on the morphology of nerve cells (in the excitatory or phase of injury states) the 
material having been taken from f~'og intramural cardiac ganglia. Applying such stimulators as chemical, me-  

chanical and electrical ones so the Gramenitsky preparation D. N. Nasonov, B. i. Lavrentyev and their pupils 
were able to follow experimentally the changcs in the aggregate state of the ncutoplasm, the nuclcolus and the 
nucleus, as well as the pericellular apparatus. 

In the later years, the penetrating-light method of vital microscopy has attained an increasing develop,. 
ment.  The technique has been developed by P. A. Fcnvillet [5], A. A. Vishnevsky and B. I. Lavrentyev [1, 2] 
and their stud~,nts. This procedure differs from the Gramenitsky preparation in that it allows the study of the 
finer ne~'e structures while the circulation is intact, and also permits study of opaque or only slightly translu- 
cent organs so that the two methods can be used very satisfactorily to supplement each other. 

Up+fortunately. the penetrating-light method is effective fcr nerve studies only after a preliminary stainhag 
with a weak methyIene blue solution, which acts as a stimulator. For this reason the Gramenitsky preparation 
is to be preferred, as it permits study of such fine structures as the pericellular apparatus without stains. 

In developing the technique of vital microscopy for the study of the nervous system, we searched for a me- 
thod which would combine the virutes of the two described methods. We believe we were successful in making 
sa'ch a preparation from the urinary bladder of the grass frog. which has been long used in vital microscopy of 
the circulation, 

The preparation so made enabled t~ to make observations in penetrating light at all microscopic magn!- 
fic, ations and with the preservation of the blood circulation, nervous connections and nerve fibers since.the opera- 
ted frog (withgood care) can live for monna. 

To make these preparations, we took mainly larger grass frogs, male and female, weighing no less than 
50 g. since the larger the animal, the icss the necessity of resorting to a magnifying glass to control the course 
of the operation. 

To immobilize the fcogs, we used Native curare-like diplastin*allowing 0.02 mg per g Weight of an ima l  
S u ~  a dose weakens the skeletal musculature without impairing the respiration, over a period of some 4hou/s.  

;-'~',-u-~lan trade name, 



Fig. 1. General view of the special stage replacing the usual objective stage 
of the microscope. 

If the experiment continued for a longer period, an additional half-dose injection would be given, Diplastin 
can be given intramuscularly or injected into the lymphatic sac, 

Ringer solution was used for moistening the wound and skin surfaces. 

The procedure consists of three stages: 1) preparation of the urinary bladder, 2) placement of a special 
stage on the microscope, 3) fastening the body of the frog and its or bladder to the special stage. 

1. Preparation of the urinary bladder. 

Essentially, this stage coruists in extirpation of the wing of the fliac bone. free dissection of tbe correspond- 
ing flap of the urinary bladder and bringing it, along with the colon, outside the abdominal cavity. I t  is easier 
to work from the right, as the colon lies mostly on that side in the frog. 

Fig. 2. General view of the complete preparation along with the needle used 
for intra-arterial infusions, k) Nccdle cannula, 
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Hemorrhage is avoided by the 1 ~atton of the spinolumbar vein and then the f e m ~ 1  :~rrerg bef_~.e under~, 
taking the extirpation of the tight wing of the fliac bone. 

The !igation of the indicated vesseb as well as the dissection of the bladder it aided by the me of a mag,. 
allying glass. 

Lmmediately after severing the. bladder ligaments, a ligature is placed at the junction point of ~he large 
arm small intestine,. Then the bladder, along with the cloaca, is brought to the outside and filled with Ringer 
solution so that ligatures become easier to apply. The right flap of the urinary bladder then acquires a spherical 
shape while the spinal artery of the urinary bladder move, to a middle po, ltton. 

2. Placement on the microscope of a special stage. 

The o:dinary microscopes M-9 and MBI~ we~  reed. We prefer the MBI-1 as the angle of its tube comider~ 
ably simplifies the task of the investigator. 

We replaced the ordinary objective stage, along with both iu regulatory screws, with our special stage. 
The general view !~ as seen in Fig. 1. This stage comist~ of a right-angled board of about 2-3 mm thickness 
having ~mall openings at the edges through which ligatures Can be passed. In the center of the board is a round 
opening whose diameter mu~t be no less than 4.5 cm. At the side of the aperture in the board there i~ fastened 
an immovable block having a groove for the objective slide ( 76 x 26 mm). This last is placed parallel to the 
board of the s/racial table and is separated from it by a distance of 8 ram. 

After the stage h~  been placed , lighting is ar- 
ranged by the K~hlet method [6]. 

3. F~ten!ng~r  of the f r ~  
bladder to the  specia..1 stage. 

To fasten the body of the frog and to stretc,q the 
urinary bladder, no less than 4 lig~.tures must be placed: 
one each on the large bowel and the uper portion of the 
right shin, and two for the urinary bladder. The latter 
two are placed symmetrically, one on each side of the 
sph'~al artery, somewhat below the point where it branches 
into small arterioles. 

The ligatures are placed by meam of fine intesti- 
nal needler. After this b done, the Ringer solutiou is 

Fig. 3. Small ganglion in the nerve plexus of the 
urinary bladder of the grass frog. Film frame;obj, poured away from the bladder region. 

2~, ocular 10. a) Arteriole; rip) nerve bundle; The ligatures from the right shin and the colon of 
n,k) nerve cell,  the frog are drawn to the objective glass so that the latter 

will rest on the cloaca. It should be borne in mind that 
inadequate fixation of the frog body during the experimental period inevitably leads to overstretching of the 
straightened urinary bladder and this, flaerefcre, will disturb the circulation. 

After careful placement of the ligatures fixing the body position of the animal, the bladder i~ straightened 
out, keeping in mend at all time, that drying the urinary bladder surface will al~o diminish the flow of the blood 
Ln the vessels. 

Chemical solutions may be intrt~luced to~  the blood stream by me.am of a syringe attached to the No. 14 
,~ee~le which ha~ been placed into the lumen of o~e of 'dar sciatic arteries. Figate 2 presents a general view of 
the preparation, the needle being in place. 

As the preparation is viewed, the first thing observed is the blood circulating through the numerous vessels 
and capillaries of the urinary bladder. 

Agaimt the background of this circulation no staining is required as long as there is enough illumination 
that we may observe with sufficient clarity the intramural nerve plexus which comists of three gnaglia connec- 
ted with each other by powerful nerve strand,. This plexus lies on the dorsal wall of the urinary bladder between 



the r~ck arid the center of the flay b~n~ investigated, The ganglia vary in size: the :m~llelt ms), c~ '~ l~  
~tly 6 nerw r (Fig. 3), the average h~ve 10..11, while t~e l~gc~t may have ~ound 20 ce!b. The ganglia 
of the urinary bladder am unltedby means of fairly thick nerve =~tnds with the sciatiC-caudsl and In~r~tmural 
plexl of the cloaca and recttun. In the other d~ection~ from ~ese same ganglias numerot~ ~tands of nerves 
entwine the entire urinary bladder. 

The very tinct nerve ~ructures which we have uncovered by the me of th~ method we ~al l  detail In 
subsequent communlcat~om. 

SUMMARY 

A special method for the in vlvo study of ~te frog urlsary bladder nerves is presented wlth illustrat1~s, 
Subseqvent cornmunicatlom will p~en~ addltlonal materlal. 
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