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A stand has been designed for  albino r a t s  to provide optimal  conditions for  optical  ob- 
se rva t ions  on the v e s s e l s  of the microc i rcu la t ion  of the c r e m a s t e r  musc le  in t r a n s -  
mit ted light. Changes in the hemodynamics  were  r eco rded  by a microf i lming  technique 
using the MKU-2 minia ture  motion pic ture  c a m e r a  manufac tured  by the Leningrad  
Optical Engineer ing Combine.  

Severa l  methods based  on the use of incident light have been suggested recent ly  for  in t ravi ta l  m i c r o -  
scopic studies of the pe r iphe ra l  c i rcula t ion in skele ta l  musc les  [2-4]. However ,  despite the use of modern  
opaque s y s t e m s ,  incorporat ing a r ing condenser  increas ing  the depth of sha rpness  of the obse rved  object,  
it is ve ry  difficult to obtain an image of high cont ras t  of an unt rea ted  spec imen .  

To invest igate  the hemodynamics  in the c r e m a s t e r  muscle  of albino r a t s ,  Grant  [2] used the tunica 
albuginea as a na tura l  r e f l ec to r  of light. Majno et al. [3], to obtain be t te r  ref lect ion of incident light, used 
a r e f l ec to r  as  descr ibed  by Fonvi l ler  [1]. They introduced a spatula into the sac  of the tunica vaginal is  
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Fig. 1. Theore t i ca l  scheme of appara tus :  1) base  of 
stand for  animal;  2) t r anspa ren t  base  of bath in which 
musc le  is placed; 3) side of bath; 4) run off for  excess  
physiological  sal ine;  5) tube supplying physiological  
saline to bath; 6) outlet tube for  physiological  sal ine.  
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Fig. 2. Arrangement  of muscle in bath containing 
physiological saline. Arrow points to heating system. 

Fig. 3. Ar ter io le  branching into precapi l la r ies  
and capil lar ies  (intravital photomicrograph,  
150x). 

of the sc ro tum in albino rats  through the peri toneal  
cavity. The scrota l  skin was divided and re t rac ted .  
Since, in order  to study the microci rcula t ion in the 
organs,  it is ext remely  important  to know the cellular  
composit ion of the wall of the in t ramural  blood ves -  
sels,  and also thei r  state,  a method of intravital mi -  
croscopy of the microci rcula t ion  of the c r e m a s t e r  
muscle in t ransmi t ted  light was developed. By work-  
ing with t ransmi t ted  light, sa t is factory contrast  and 
good depth of sharpness  of anunt rea tedspec imen can 
be obtained, and the resolving power of ordinary and 
immers ion  objectives can be util ized to the full. 

Wistar  albino ra ts  weighing 150-180 g were 
anesthetized with Nembutal (5 mg/100 g body weight, 
in t ramuscular ly) .  The skin of the sc ro tum was di- 
vided on the left for  a distance of 3-3.5 cm f rom the 
lower pole of the tes t i s  and re t rac ted .  The subcu- 
taneous cel lular  t i ssue,  which is poorly developed 
in the scrota l  region of ra ts ,  was separated by blunt 

dissection from the cremasteric fascia covering the cremaster muscle. A monolayer specimen of the 
muscle was then formed. To do this, the cremasteric fascia, cremaster muscle, internal spermatic fascia, 
and the parietal layer of the tunica vaginalis testis were divided in one stage by a lateral incision so as 
not to disturb the blood supply to the muscle as a whole. Vessels running toward the testis were ligated, 
after which they were freely returned to the peritoneal cavity. This concluded the first stage of prepa- 
ration for the experiment. 

After the preparation of the monolayer specimen of the cremaster muscle, the animal was placed 
in a special stand fixed to the stage of the microscope. The design of the stand for the animal was adapted 
for the MBB-I microscope, on the base of which a type MKU-2 miniature motion picture camera, manu- 
factured by the Leningrad Optical Engineering Combine, was mounted. The theoretical scheme of the ex- 
periment is shown in Fig. 1. An essent ia l  feature of the design of the stand for the animal is that the organ 
to be studied must be in the focal plane of the condenser;  otherwise it would be impossible to obtain a sa t -  
isfactory depth of focus,  with a consequent loss of resolving power of the objective. By means of the in ter -  
vening ring C placed between the condenser  and its diaphragm, the condenser  could be ra i sed  above the 
apper plane of the microscope  stage so that it a lmost  came up to the t ransparen t  base of the bath (Fig. 1) 
in which the muscle was placed. 

The stand for  the animal (Fig. 2) was made of t ransparent  plastic and consis ted of two compar tments  
A and B, separa ted  by a ver t ica l  wall having a piece cut out. The animal was placed on the left side in 
compartment  A. The c r e m a s t e r  muscle was passed through the notch in the ver t ica l  wall into the com- 
partment  B, designed for  observation on the specimen. Compartment  B consists  of a bath with thin, t r a n s -  
parent glass  base, 1 mm thick (Fig. 1, 2), in which the muscle is s t re tched out, and a sys tem of channels 

591 



(Fig. 1, 4), leading away the physiological  saline bathing the muscle .  The muscle  was s t re tched  by 4 or  
5 l iga tures  as shown in Fig. 2. R inger ' s  solution with gelat in (1 g gelatin to 100 ml  solution), w a r m e d  to 
40~ in a specia l  unit with automat ic  heating control ,  was supplied to the bath along the tube 5. As a r e -  
sult of the loss  of heat in the s y s t e m  the t e m p e r a t u r e  in the bath was mainta ined at 36.5-37~ A heating 
sy s t em (Fig. 2), connected with an u l t r a the rmos ta t  working on an ex te rna l  c i rcui t ,  was placed in the bath. 
As the physiological  saline en te red  the bath, any excess  overflowed f ree ly  over  its side and was led away 
via the outflow s y s t e m  (Fig. 1, 6). The exper imenta l  conditions were  close to the normal  physiological  
conditions and they enabled the s teady c i rcula t ion of blood in the musc le  to be studied for  6-8 h. 

To study the c h a r a c t e r  of the blood flow in the muscle  cap i l l a r i es ,  minia ture  motion p ic tures  were  
taken with a Konvas -av toma t  c a m e r a  at f i lming speeds  varying f r o m  10 to 48 f r a m e s / s e c .  

With the method descr ibed  it is poss ible  to study the no rma l  hemodynamics  in a skele ta l  muscle  (Fig. 
3), the cell  composi t ion of the walls  of blood v e s s e l s  in a smal l  pa r t  of the c i rcu la to ry  sys t em,  and the 
r e sponses  of the v e s s e l s  to va r ious  drugs.  
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