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A design is suggested for  an i l luminator  for use in investigating blood v e s s e l s  of the frog 
hyoglossus  musc le  in t r ansmi t t ed  light. Simultaneous s imulat ion of the two s y m m e t r i c a l  
hyoglossal  nerves  v i r tua l ly  prevents  d isp lacement  of the musc le  during its contract ion and 
enables observa t ions  to be made on the blood v e s s e l s  of the musc le  actual ly  during con-  
t ract ion.  

To study reac t ions  of blood v e s s e l s  of skele ta l  m u s c l e s  by intravi ta l  mic roscopy ,  Gaskel l  [3] and 
He i l eman  [4] used the flat hyoglossus  musc le  of  the frog. To i l luminate the musc le  Gaskel l  cut it along one 
edge, turned it over ,  s t re tched  it over  a hole, and fixed it with pins. However ,  t r a u m a  of this nature  mus t  
d is turb the s ta te  of the v e s s e l s  in the muscle .  He i l eman  r e m o v e d  the f rog ' s  head and thus d is turbed the 
s ta te  of the sys t emat i c  circulat ion.  

To avoid these  disadvantages,  the w r i t e r s  at f i r s t  a t tempted  to use a thin light conductor by bringing 
it f r o m  the f ree  border  of the musc le  up to the base of the mandible.  The light conductor  cons is ted  of a 
quartz  rod  [5-7] or  a table  type of light conductor  [1], bent sharp ly  and drawn out into a cone, the end of 
which was placed beneath the muscle .  
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Fig. 1. Diagram of i l luminator .  L) source  of light; H) wa te r  heat  f i l ter ;  F) light f i l te rs ;  
C1, C 2) la rge  and smal l  condensers ;  P) p r i sm;  A) object  to be examined;  O) objective.  

Fig. 2. Stage for  frog incorpora t ing  chamber  for m i c r o s c o p i c  examinat ion of blood v e s s e l s  
of hyoglossus  muscle :  1) s tage of mic roscope ;  2) t r a n s p a r e n t  p las t ic  slab; 3) spring; 4) 
hole for i l lumination and mic roscop ic  examinat ion of muscle ;  5) e lec t rodes ;  6) bath for  
f r og ' s  trunk; 7) knob for moving stage.  
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To i l luminate an opt ical ly  dense object  such as the musc le ,  light of v e r y  g rea t  br ightness  is required.  
A 100-W lamp with iodine cycle (KIM-12-100) t he re fo re  was used as the source  of light. Exper imen t s  
showed, however ,  that  the light emerg ing  f rom the end of the quartz  or  cable light conductor  as a widening 
cone is s ca t t e r ed  and l a rge ly  abso rbed  by the surrounding t i s sues .  F u r t h e r m o r e ,  when the end of the con-  
ductor is p laced beneath the musc le ,  s t re tching of the musc le  takes  place  with d is turbance  of the s ta te  of 
i ts  blood ve s se l s .  

For  this r e a s o n  a specia l  i l luminator  was designed and made (Fig. 1). It  is s im i l a r  in pr inciple  to 
that  used p rev ious ly  for  invest igat ing the mic roc i r cu la t ion  in bone m a r r o w  [2]. 

To p r e s e r v e  the physiological  s ta te  of  the hyoglossus  musc le  it was i l luminated f rom the mouth, a f t e r  
p r e l i m i n a r y  r e m o v a l  of  all  o ther  m u s c l e s  of  the o ra l  d iaphragm.  

The source  of light was a z i rcon ium lamp (DATs-50), with a point incandescent  body (grea tes t  d i a m e -  
t e r  1 ram) and giving g rea t  br ightness .  The following conditions were  taken into considera t ion  when des ign-  
ing the i l luminator :  1) To obtain uniform i l lumination of the field of observa t ion  the d i ame te r  of the spot of 
light on the object  mus t  be twice the d i am e t e r  of the incandescent  body; 2) the d i ame te r  of the end of the 
i l luminator  mus t  not exceed 8 m m  so that it can eas i ly  be placed ins ide the  f rog ' s  mouth; 3) the max ima l  
intensi ty of i l lumination mus t  be in the plane of the object.  

The l a rge  condenser  (C l) of the i l luminator  doubles this d i ame te r  of the spot of light. To reduce  the 
d i ame te r  of the outlet  pa r t  of the i l luminator  a condenser  (C 2) is used; this t r a n s f o r m s  the image of the 
source  given by the condenser  C1, twice its natural  s ize,  into the focal plane of the object ive.  A p r i s m  P, 
turning the r ays  through 90 ~ is p laced in the path of the light flux between the condenser  C 2 and the plane 
of the object  A. 

The i l luminator  incorpora te s  a wa t e r  heat  f i l ter  (H) and light f i l te rs  (F), p laced between the source  of 
light and the condenser  C 1. The wa te r  f i l t e r  and a fan which c i rcu la tes  a i r  around the jacket  of the lamp 
prevent  over-heat ing of the musc le .  

To study the r eac t ions  of the blood v e s s e l s  during and a f te r  contract ion of the musc le  a specia l  s tage 
is  used (Fig. 2). This  is f ixed onto the s tage of the m i c r o s c o p e  1 so that it can be f r ee ly  moved  under the 
object ive  and any pa r t  of the m us c l e  can be observed.  The s tage cons i s t s  of a bath 6, filled with water  or 
physiological  sal ine,  in which the f r o g ' s  t runk is placed,  and a chamber  for  the hyoglossus  muscle .  The 
purpose  of the chamber  is to p reven t  the m u sc l e  f rom drying and to prevent  excess ive  bending of the musc le  
during contract ion.  

The chamb e r  cons i s t s  of two t r a n s p a r e n t  p las t ic  s labs  2, p r e s s e d  together  by a light spr ing 3, between 
which the hyoglossus  m us c l e  is placed.  So that observa t ions  can be made  on the blood v e s s e l s  a hote 4 is 
made  in the upper s lab and a covers l ip  is glued to it. The  space  between the musc le  and the upper slab is 
filled with physiological  sal ine.  To s t imula te  the hyoglossal  nerves ,  two unipolar s i lve r  e lec t rodes  5, 
enabling both hyoglossal  ne rve s  to be s t imula ted  s imul taneously ,  a re  mounted between the s labs.  By s t imu -  
lat ing the s y m m e t r i c a l  ne rves  in this way d i sp lacement  of the musc le  during i ts  contaction is p rac t i ca l ly  
e l iminated,  and in this way obse rva t ions  can be made  on the blood v e s s e l s  of the musc le  and motion p ic tu res  
taken of them actual ly  during contract ion.  
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