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It is contended [9] that the localization of cobalt in the t issues  can be accura te ly  determined by the 
sulfide method. However, when cobalt salts a re  revealed by conversion into sulfides, which are  brown in 
color ,  a s imi lar  picture may be given by the compounds of copper,  iron, and other metals  present  in the 
t issues ,  and this is a disadvantage of the method. No other his tochemical  methods of determining cobalt 
in the t issues  are  described in the known textbooks [5, 7, 8]. 

To detect cobalt in chick (Russian White breed of hens) embryonic t i ssues  the techniques used for 
this  purpose in mic roc rys ta l loseopy  have been adopted. The techniques selected were  those in which the 
reagent  test ing for  cobalt gives a color  reaction.  Allowance was made for the specif ici ty of the reagent,  
whether it revealed cobalt only or cobalt with minimal amounts of other ions. In one such method dibasic 
sodium ammonium phosphate NH4NaHPO 4 is used [4, 6]. This reagent is used in c rys ta l loscopy  for de- 
tect ing severa l  different doubly charged cations, but if a drop of 0.1 N KMnO 4 solution is added to the p re -  
cipitate and it is then heated with a drop of glycerol ,  only cobalt compounds give a blue color.  A minimum 
of 0 A ~g Co ++ can be detected. 

The embryos  are  fixed with 10% formalin,  washed, and taken through alcohols, xylene, and paraffin 
wax. Sections a re  cut to a thickness of 7 ~, taken through to water,  and dried with f i l ter  paper.  A drop of 
distilled water  containing 3-5 smal l  c rys ta l s  of NH4NaHPO 4 and a drop of 0.1 N KMnO 4 solution are  then 
applied to the sections,  and allowed to stand for  20 min. The solutions are  then poured off the slide, the 
slide is dried with a sh - f ree  f i l ter  paper,  a drop of glycerol  is applied to the sections,  and the slide is 
heated and a cover  slip applied. Blue granules are  deposited in the embryonic t issue cells,  indicating the 
presence  of cobalt.  The granules stand out in contrast  against the general  yel lowish-brown background of 
the cell  body (see figure). By the use of this method not only can the localization of cobalt in the cell  body 
be determined accurately ,  but its content in the cells  of different t i ssues  can be compared.  The blue color  
of the granules is stable. 

Fig. 1. Cobalt granules in ependymal cells in longrtudinal section through wall of cerebra l  ves -  
icle. A) Objective 40, ocular  7; B) objective 90, ocular  7. 
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/h lother  method used to detec t  cobalt  in embryonic  t i s sue s  is  by means  of a reagent  (NaNO2, u r o -  
t ropin ,  and CH3COOH ) giving a p rec ip i ta te  of uro t ropin  cobal t in i t ra te  in the fo rm of yel low aggrega tes ,  
s t a r s ,  oc tahedra ,  and cubes [3]. This reagent ,  according to Korenman [3, 4], can detect  cobalt  in a min i -  
mal  content of 0.008 #g Co ++. The p r e s ence  of other  mine ra l  components  in the tes ted  substance  does not 
i n t e r f e re  with the reac t ion .  

To detect  cobalt  in embryonic  t i s sues  by this  method the m a t e r i a l  again is  fixed in 10% formal in ,  
washed,  and passed  through alcohols  and xylene and embedded in paraff in  wax. Sections a r e  cut to a th ick-  
ness  of 7 ~, deparaff inized,  and taken up to 70% alcohol.  A drop  of 6% acet ic  acid into which 3-5 smal l  
c r y s t a l s  of NaNO 2 have f i r s t  been introduced, followed by  3-5 smal l  c r y s t a l s  of u ro t rop in  when the f i r s t  
c r y s t a l s  have d issolved,  is  then added to the sec t ions  and allowed to stand for  20-30 rain. The solution is  
then poured off the sl ide and the sec t ions  a r e  dr ied  with a s h - f r e e  f i l te r  paper  and mounted in g lycerol .  
Cells of different  t i s s u e s  s tain different  in tens i t ies  of yellow, indicat ing var ia t ions  in the i r  cobalt  content.  
F o r  instance,  ch icken ' s  blood containing 5.6 mg  v i t amin  B12/l i ter  (vitamin B12 contains 4.5% cobalt  [1,2]), 
s tained with this  reagent  to an intensi ty  in sha rp  con t ras t  with that  of other  t i s sues .  

This  method cannot be used to show the local dis t r ibut ion of cobalt  in the cel l  body, but f rom changes 
in the intensi ty  of s ta ining of the t i s s ue s  and, in pa r t i cu la r ,  in the blood it is poss ib le  to t r a c e  the changes  
in the i r  cobalt  content during development  of the embryo .  The yellow color  of the s tained t i s sue  ce l l s  is 
s table .  

A s i m i l a r  effect  is obtained a lso  by the use of sa tura ted  solut ions of NaNO 2 and uro t ropin .  In these  
ca se s  the sec t ions  a r e  deparaff in ized and taken up to 70% alcohol.  A drop  of 6% acet ic  acid,  a drop  of 
NaHO 2 solution, and a drop  of u ro t rop in  a r e  added in success ion ,  and the sec t ions  a r e  allowed to stand in 
the fluid for  30 min.  The solution is then poured off, and the sec t ions  a r e  dr ied with a s h - f r e e  f i l t e r  paper  
and mounted in g lycero l .  
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