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A previous paper described the isolation and properties of a viscous thixotropic 
fibrous protein, named vitrosin, of the vitreous body of the eye 4. In the present study 
fibers were prepared from vitrosin, and their form and crystalline double refraction 
were investigated; from these data conclusions were drawn about the shape and molecu- 
lar structure of the submicroscopic particles of vitrosin. 

Preparation o/ vitrosin fibers 
Vitros in  was  p repared  f rom the  v i t reous  body  of 50 fresh cat t le  eyes  according to a n le thod  

descr ibed in a p rev ious  pape r  4. The  prec ip i ta ted  v i t ros in  was  dialyzed for 48 hours  aga ins t  dist i l led 
wa te r  a t  5 ° C. Af te r  this ,  fibers were pul led f rom the  s t i cky  prec ip i ta te  wi th  the  help of glass  hooks .  
The  fibers were placed on a celluloid grid a n d  dried in a des iccator  a t  room t empe ra tu r e .  Ten  fibers 
were selected, each  of which  showed  in tense  un iax ia l  double  ref rac t ion and  m e a s u r e d  8o-12o /z  in 
d iameter .  These  fibers were used  in t he  p re sen t  s tudy .  

Determination o~/orm and crystalline double re/faction o/ vitrosin fibers 

Both form and crystalline double refraction of vitrosin fibers were determined 
according to AMBRONN'S immersion technique 1. The fibers were immersed in various 
solutions of different refractive indices, viz.: water: r.33, ethanol: 1.36, chloroform: 
1.44, o-xylene : 1.5o, and aniline : 1.58. After a 24-hour immersion, the double refraction 
was determined with a Leitz polarization microscope. The retardation (A A) was measured 
with the Berek compensator in monochromatic light of 540 m/, wave length. Thickness 
(d) was measured by focusing the microscope first on the top, then on the bot tom of 
the fiber, and reading the difference on the micrometer scale. The double refraction 
( n j i  - -  n±) was calculated from the equation : 

AA 
(n H - -  n±) - 

d 

The average values of the double refraction in the various solutions were plotted 
as ordinates against the respective refractive indices of the solutions (%). A hyperbolic 
curve was obtained, as shown in Fig. I. 

The value of crystalline double refraction of the fiber was derived from the minimum 
of the curve at about n 2 = 1.5o. At this point the form double refraction is eliminated 
because the refractive index of the submicroscopic particles is equal to that  of the 
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immersion fluid. The residual double refraction is then ÷ 3o 
equal to the crystalline double refraction, which is ,,,-nz 
14" lO -4 (Fig. I). ~ 10-, 

By difference, the form double refraction in water 
is 9" IO-4. 

Interpretatio~ o/the results ÷20 

The fact that vitrosin fibers show crystalline as 
well as form double refraction indicates that  their 
submicroscopic particles must have considerable re- 
gularity of structure and orientation. According to .~ 
WIENER'S theory ~, the positive form double refraction 
indicates that the submicroscopic particles are oriented 
parallel to the fiber's longitudinal axis and have a 
rodlet form. The rodlet shape of the submicroscopic 
particles is compatible with the electron microscopic 
investigation of vitrosin, which showed that  vitrosin is 
made up of long, thin filaments, measuring 2o0-300 A 
in width 3, 4. 

The positive crystalline double refraction indi- 
cates that  vitrosin particles have a crystalline mo- 
lecular structure, oriented parallel to their longi- 
tudinal axis. In fibrous proteins such a molecular 
structure usually corresponds to oriented polypeptide 
chains 5. 
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Fig. I. Rod le t  b i refr ingence curve  
of v i t ros in  fibers. Abscissa :  double  
refract ion.  Ord ina te :  r e f rac t ive  

index  of immers ion  fluids. 

In biological objects the value of form double refraction is known to be always 
smaller than that  of the crystalline double refraction 2. The double refraction of vitrosin 
fibers, observed here, conforms to this rule. 

S U M M A R Y  

I. F ibers  were p repa red  from a s t ruc tu r a l  p ro te in  (vitrosin) of the  v i t r eous  b o d y  and  the i r  form 
and c rys ta l l ine  double  re f rac t ion  were de te rmined .  

2. The form double  re f rac t ion  was ca lcu la ted  as 9" lO-4, the  c rys ta l l ine  double  re f rac t ion  as 
14 • lO -4. 

3. On the  bas is  of these  data ,  and  WIENER'S theory,  the  conclusion was d r a w n  t h a t  v i t ro s in  
fibers are composed of rod le t - shaped  submicroscopic  par t ic les ,  which  have  a l o n g i t u d i n a l l y  o r ien ted  
molecular  s t ruc ture .  

Rt~SUMt~ 

i .  Nous avons  pr6par6 des fibres A pa r t i r  d ' une  prot6 ine  s t ruc tu ra l e  (vitrosine) du corps v i t r6  
e t  nous avons  d~termin6 la  double  r6fract ion de forme et  la  double  r~fract ion cr is ta l l ine.  

2. Pour  la  double  r6fract ion de forme, le ca lcul  nous  a donn6 une  va l eu r  de 9" xo-4, pour  la  
double  r6fract ion cristaUine, 14 • lO -4. 

3. E n  nous b a s a n t  sur  ces donn6es et  sur  la  th6orie  de WIENER, nOUS concluons  que  les fibres 
de v i t ros ine  se composen t  de pa r t i cu les  submicroscopiques  ~ forme de bAtonnets ,  a y a n t  une  s t ruc tu r e  
mol~culaire  ~ o r i en ta t ion  longi tudina le .  
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Z USAMMENFASSUNG 

I. Aus einem Strukturprotein (Vitrosin) des GlaskOrpers wurden Fasern dargestellt und ihre 
Form- und Eigendoppelbrechung bestimmt. 

2. Die Formdoppclbrechung wurde zu 9' lO-4, die Eigendoppelbrechung zu 14. lO -4 berechnet. 
3. Auf grund dieser Daten und ~vVlENER'S Theorie wurde tier Schluss gezogen, dass die Vitrosin- 

fasern aus stAbchenf6rmigen, submikroskopischen Teilchen zusammengesetzt sind, die eine longi- 
tudinal orientierte Molekularstruktur haben. 
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