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Dithizone and aldehyde-fuchsin granules a re  located in the same (secretory)  parts  of the B 
cells of the pancreat ic  islets ,  but the content of each var ies  differently following adminis -  
t rat ion o f glucose and of sodium diethyldi thiocarbamate and in the course  of development 
of diabetes.  Zinc and insulin, although located in the same s t ruc tu res  of the B cells, a re  evi-  
dently incorporated into different sys tems .  

If the B cells of the islets of Langherhans are strained with aldehyde-fuchsin and dithizone, two types 
of granules are revealed. The first reflects the insulin content of the cells [4], and the second the zinc con- 
tent. The problem of the identity of these two types of granules remains unsolved: data in the literature are 
indirect and conflicting [5, 7]. To obtain direct evidence, the method of comparing several histochemical re- 
actions in the same section through the pancreas was used~ 

EXPERIMENTAL 

Experiments were carried out on 35 rabbits, 6 rats, 9 mice, 5 cats, and 6 dogs. 

Diabetes was produced in the rabbits by intravenous injection of dithizone in a dose of 50 mg/kg body 
weight as a 1% solution in aqueous ammonia~ The criterion of diabetes was persistent hyperglycemia~ de- 
tected by repeated determination of the blood sugar by the Hagedorn-Jensen method. 

Five rabbits received intravenous injections of a 10% aqueous solution of sodium diethyldithiocarbamate 

in a dose of 500 mg/kg, while another five received i0 g/kg glucose as a 40% solution (two rabbits were given 
a single injection, and three received 6 separate infusions of the same dose at intervals of 4 h). Healthy in- 
tact rabbits and rabbits receiving the same volume of physiological saline acted as controls. 

The animals were sacrificed 1 h after receiving the injection of glucose, 30 min after injection of car- 
bamate, and 24 h and on subsequent days after injection of dithizone. The pancreas was removed, fixed by 
Timm's method (in 70% ethanol saturated with H2S) , and in Bouin~s fluid~ The histochemical reaction for 
zinc was obtained by treating sections of a pancreas stained by Timm's method by means of a 0.2% solution 
of dithizone in aqueous ammonia and a 0.01% acetone solution of 8-(p-toluenesulfonylamino)-quinoline [i]o 
Staining with aldehyde-fuchsin was carried out on sections of the pancreas fixed by both methods. The spe- 
cific reaction for insulin consisted of treatment of sections from the pancreas fixed in Bouin's fluid by 
means of pseudoisocyanin as described by Schiebler and Schiessler [6]. For comparison of these two re- 
actions the following combinations were used on the same section: quinoline fluorescence with dithizone, 
dithizone with aldehyde-fuchsin, pseudoisocyanin with aldehyde-fuchsin. A and B cells in the islets were 
differentiated in control adjacent sections stained with hematoxylin-phloxine [2]. 
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Fig. 1. Comparat ive cha rac te r i s t i c s  of s tate  of dithizone and a l -  
dehyde-fuchsin granules  in is lets  of Langherhans of rabbits  under 
different  exper imenta l  conditions, a) Marked dithizone react ion in 
is let  of healthy rabbit;  b) same is let  stained with a[dehyde-fuchsin.  
granules  located in same par ts  as when stained with dithizone; c) 
dithizone reac t ion  pers i s ted  in is let  a f te r  six injections of glucose; 
d) total  degranulat ions of islet  of the same rabbit  detected a f t e r  
staining with aldehyde-fuchsin;  dithizone granules remained only 
at the per iphery  of the islet  24 h a f t e r  injection of dithizone; f) total 
degranulat ion of is let  of the same rabbit  detected by staining with 
aldehyde-fuchsin,  g) negative dithizone react ion in islet  of a rabbit  
30 min a f te r  injection of sodium diethyldi thiocarbamate;  h) pe r -  
s i s tence  of all a ldehyde-fuchsin granules  in islet  of same rabbit .  
Fixation by T imm' s  method, 630 • 
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EXPERIMENTAL RESUL's 

The blood sugar of the healthy intact rabbits varied between 78 and 126 (106.27 • rag%, and in 
rabbits with diabetes between 225 and 740 (476.24 • 27.71) rag%. 

Staining with dithizone revealed granules of irregular shape in the B cells. They varied in size and 
were purplish-red in color. Individual granules could be distinguished more clearly in areas where their 
density was least~ Granules were most numerous in the apical part of the cell, especially on the side adja- 
cent to the sinusoidal capillary of the islet (Fig~ la). 

After treatment of the sections with 8-(p-toluenesulfonylamino)-quinoline, fluorescent granules were 
found in the cytoplasm of the B cells in the form of bright greengrains. In their character and arrangement 
they resembled the dithizone granules. Staining with aldehyde-fuchsia clearly revealed dust-like granules 
of a bluish purple color in the B cells. These granules were located in the same parts of the cell as the di- 
thizone granules (Fig. l,a and b). In sections of the pancreas stained with pseudoisocyanin, bright brown 
fluorescent granules resembling aldehyde-fuchsin granules in their distribution and character were found in 
the B cel ls .  

The re  is r e a s on  to suppose that the luminescent  quinoline granules  and dithizone (zinc) granules ,  on 
the one hand, and the luminescent  pseudoisocyanin and a ldehyde- fuchs ia  (insulin) granules ,  on the o ther  hand, 
a r e  identical.  

For  this r eason ,  in the p re sen t  invest igat ions it was decided to compare  only two reac t ions :  dithizone 
and a ldehyde-fuchs ia .  The luminescen t  reac t ions ,  as  more  speci f ic  but less convenient  for fine cytological  
invest igat ions ,  were  used to ve r i fy  the p re sence  of zinc and insulin. 

In heal thy an ima l s  of al l  spec ies ,  dithizone and a ldehyde- fuchs ia  granules  were  located in the s ame  
par t s  of the B cel ls  (Fig. 1, a and b). However ,  their  number  was not always in the s a m e  proport ion.  For  
example ,  e x t r e m e l y  little zinc was p re sen t  in the B cells  of the is le ts  in intact  ra t s ,  while they contained a 
cons iderab le  number  of a ldehyde-fuchs in  granules .  According to data in the l i te ra ture ,  the zinc content of 
the B cel ls  in r a t s  is cons ide rab ly  increased  by paranephr ic  block and division of the splanchnic  nerves  [3]. 
Dithizone granules  we re  a lways c o a r s e r  than a ldehyde-fuchs in  granules ,  and their  shape and s ize  were  less 
constant.  

Inject ion of glucose,  pa r t i cu la r ly  if  repea ted  s e v e r a l  t imes ,  led to a marked  d e c r e a s e  in the number  of 
dithizone granules  in the B cel ls ,  e spec ia l ly  those located in the cen te r  of the is le ts .  In s e v e r e  cases ,  smal l  
numbers  of granules  r ema ined  in the apica l  pa r t s  of s o m e  cel l s ,  mainly  close to the blood cap i l l a r i e s  (Fig. 
lC)o Approx imate ly  the s a m e  changes developed a f t e r  injection of dithizone, and the degree  of degranulat ion 
of the B cel ls  was la rge ly  de te rmined  by the height and durat ion of the hyperg lycemia  (Fig. le) .  

In the rabbi t s  r ece iv ing  sodium die thyld i th iocarbamate ,  the dithizone reac t ion  in the is le ts  was nega-  
t ive (Fig. lg).  The absence  of zinc was conf i rmed in spodogram~ 

A different  p ic ture  was found in the panc reas  s tained with a ldehyde-fuchsia .  Whereas  a single in- 
jection of glucose caused hard ly  any changes in the number  of granules  in the B cel ls ,  6 injections led to 
thei r  total  degranulat ion (Fig. lb). Granules  did not r e a p p e a r  in the is le ts  during the 24 h a f t e r  inject ion of 
dithizone (Fig. lf). The p ic ture  in rabbi t s  rece iv ing  sodium die thyld i th iocarbamate  was indist inguishable 
f rom that seen  init ial ly (Fig. lh). 

The r e su l t s  sugges t  that zinc and insulin a r e  dis t r ibuted in the s ame  par t s  of the ceil  (its s e c r e t o r y  
portion),  but that they a r e  evidently components  of different  sy s t ems .  The granules  thus revea led  by the 
h i s tochemica l  r eac t ions  a r e  probably  not s ep a ra t e  s t r uc tu r e s ,  but precipi ta ted  m a s s e s  of reac t ion  product.  
E l ec t ronmic roscop i c  invest igat ion has in fact r evea led  granules  of only one type ( s e c r e t o r y  granules)  in the 
B cel ls  [5]. 
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