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His tochemica l  invest igat ion of human thyroid  glands revea led  high succinate  dehydrogenase ,  
o~-glycerophosphate dehydrogenase ,  and monoamine  oxidase  act ivi ty  in the Askanazy cel ls .  
Invest igat ion of the biogentc monoamines  in these  cei ls  revealed  yellow f luorescence  of a 
g r anu la r  c h a r a c t e r  c h a r a c t e r i s t i c  of 5 -hydroxyt ryp tamine  (serotonin).  The demons t ra t ion  
of an independent function of the Askanazy cel ls ,  linked with the accumulat ion of the biogenic 
monoamine ,  is evidence that  they exis t  in the thyroid gland as an independent cel l  type p lay-  
ing an act ive par t  in the regulat ion of thyroid  function. Askanazy cel ls  would be be t t e r  de-  
sc r ibed  as B-ce l l s ,  f rom the f i r s t  l e t t e r  of the words "biogenic m o n o a m i n e s . '  

In 1898 Askanazy [13] descr ibed  large ,  s t rongly  eosinophilic cel ls  with g ranu la r  cy toplasm in the 
thyroid  gland of an e lder ly  woman with thyro toxicos is .  La te r ,  many  wr i t e r s  descr ibed  these cel ls  incor -  
r ec t ly  as H~r th le ' s  cel ls ,  although H~/rthle h imse l f  [20] had in fact  desc r ibed  pa ra fo l l i cu la r  cel ls  in the thy-  
roid gland of puppies. Until r ecen t ly  Askanazy ce l l s  have been in te rp re ted  as a va r i e ty  of fo l l icular  cel ls  
in which degenerat ive  changes indicative of s e v e r e  d is turbances  of in t r ace l lu la r  me tabo l i sm  have taken 
place [1, 2, 19]. Detailed h i s tochemiea l  s tudies of the Askanazy cel ls  showed that  they have ve ry  high en- 
zyme act ivi ty  [7-9, 11]. 

Because  of the definite s im i l a r i t y  between ce r ta in  h i s tochemica l  p r o p e r t i e s  of the Askanazy cel ls  and 
ce l l s  of the so -ca l l ed  A P U D - s y s t e m  [21], which produce polypeptide hormones  and can ac t ive ly  accumula te  
the p r e c u r s o r s  of the biogenic monoamines  and oxidize them to the monoamines  t hemse lves ,  it has been 
suggested that  the Askanazy cel ls  belong to the s a m e  sy s t em [8, 10]. Consider ing that the actual  ftmctional 
role  of the Askanazy cel ls  r ema ins  unknown, and in view of the e a r l i e r  hypothesis ,  invest igat ions were  c a r -  
t i ed  out to study the biogenic monoamines  in these  cel ls  in adenomas ,  c a r c i n o m a s ,  Hash imoto ' s  goi ter ,  
and thyrotoxic  goi te r  [3-6]. 

However,  it was not es tabl i shed whether  biogenic monoamines  a re  found in Askanazy cel ls  in the no r -  
m a l  thyroid gland,and the invest igat ion desc r ibed  below was c a r r i e d  out to study this p rob lem.  

E X P E R I M E N T A L  M E T H O D  

The tes t  m a t e r i a l  consis ted of human thyroid  glands removed  on account of diffuse and nodular  goi ter ,  
t t a sh lmoto ' s  goi ter ,  adenomas ,  and c a r c i n o m a s  of the thyroid gland. Al together  73 glands w e r e  studied. In 
addition, in 33 cases  no rm a l  regions of the thyroid  taken at a d is tance f rom the neop lasms  and not a f fec ted  
by  the t umor  were  studied. 

Bes ides  the o rd inary  his tological  invest igat ion a h i s tochemica l  s tudy was made  of the enzymes  succ i -  
hate  dehydrogenase ,  a -g l yce rophos pha t e  dehydrogenase ,  and monoamine  oxidase.  The f i r s t  two enzymes  
were  studied in o rde r  to identify the Askanazy cel ls  [7, i0], the th i rd  as d i rec t ly  re la ted  to monoamine  m e -  
t abo l i sm.  The biogenic monoamines  were  studied by Er~ink~'s method [17] in the modif icat ion of Sakharova 
and Sakharov [9]. 
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Fig. 1. Askazany cel ls  (B-cells)  in the human thyroid gland. 
a) B-ce l l s  of l a rge  s ize  with g ranu la r  cy top lasm (hematoxyl in-  
eosin, 500 x); b) high succinate  dehydrogenase act ivi ty  in the 
B-ce l l s  and low-ac t iv i ty  in the fol l icular  (A-cel ls ,  120 • c) 
high succinate  dehydrogenase  act ivi ty  in the B-ce l l s  lining 
the fol l icles (500 x); d) specif ic  (yellow) f luorescence  in the 
B-ce l l s  (500 • 

E X P E R I M E N T A L  R E S U L T S  

Askanazy  cel ls  were  found in 44 of 106 cases .  In addition, two adenomas  and th ree  papi l la ry  c a r c i -  
nomas  were  identified as Askanazy cel l  t umors .  

The Askanazy cel ls  had a c h a r a c t e r i s t i c  appearance:  l a rge  s ize ,  c l e a r  out l ines,  absence  of polar i ty .  
The i r  cy top lasm was filled with eosinophil ic granules  and the i r  nuclei were  round (Fig. la) .  

By the i r  degree  of enzyme act ivi ty  the Askanazy cei ls  d i f fered sharp ly  f r o m  fol l icular  cel ls  and 
could be c l ea r ly  dist inguished f rom them (Fig. lb).  In t e s t s  for  succinate  dehydrogenase  and ~ - g l y c e r o -  
phosphate dehydrogenase ,depos i t s  of d i fo rmazan  consis t ing of t iny granules  comple te ly  filled the cel l  cy to-  
p la sm,  and often because  of the la rge  number  of granules  they joined toge ther  to give a diffuse staining of 
the cy top lasm (Fig. lc) .  Monoarnine oxidase act ivi ty  in the Askanazy cel ls  a l so  was high. 

In the t e s t s  for  the btogenic monoamines  a yellow f luorescence ,  as a rule  g r a n u l a r  in cha rac t e r ,  was 
found in the Askanazy cel ls .  The specif ic  yellow f luorescence  was local ized in the cyotplasrn chiefly around 
the nucleus.  The intensi ty of the f luorescence  var ied ,  for  s o m e t i m e s  the cel l  contained single granules  but 
m o r e  f requent ly  the f luorescence  was homogeneous in c h a r a c t e r  on account  of fusion of the granules  into a 
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genera l  m a s s  (Fig. ld). Specific f luorescence  was absent  in the nuclei .  In the adenomas  and ca r c inomas  
a r i s ing  f rom Askanazy cel ls ,  with ve ry  high enzyme activity,  biogenic monoamines  also were  found in 
m o s t  of the tumor  cel ls .  The c h a r a c t e r  of the f luorescence  in the t umor s  c l e a r l y  outlined the c o r r e s p o n d -  
ing his tological  s t ruc tures :  fol l ic les ,  papil lae,  bands.  

The investigation thus showed that  Askanazy cel ls ,  not only in pathological ly  changed a r ea s ,  but also 
in no rma l  a r e a s  of the thyroid  gland contained biogenic monoamines  as well  as high act ivi ty  of ox ido - r e -  
ductases .  Spectroscopic  analys is  [16, 18] and the use  of inhibitors [12] have shown that  the yellow f l u o re s -  
cence in t e s t s j f o r  biogenic monoamines  is c ha r ac t e r i s t i o  of 5 -hydroxyt ryp tamine  (serotonin).  These  
observa t ions  suggest  that the yellow f luorescence  in the Akanazy cel ls  is produced by serotonin,  although 
the p re sence  of o ther  monoamines  of this type cannot be ruled out. The p r e sence  of a biogenie monoamine  
(serotonin) and also of monoamine  oxidase in the Askanazy cel ls  a re  evidence against  the widely held view 
that  these  cel ls  a re  degenerat ing,  spent,  o r  dying cel ls ,and for  the view that  the funotion of the Askanazy 
ce l l s  is connected with the accumulat ion of the biogenic monoamine,  serotonin.  

In the study of the complex m e c h a n i s m s  of n e u r o - h u m o r a l  regulat ion of the physiological  functions 
of the body ve ry  litt le attention has been paid to re la t ions between serotonin  and thyroid  gland act ivi ty.  
The inhibitory action of serotonin on thyroid function has been es tabl i shed exper imenta l ly  by a few wo rk e r s .  
For  instance,  serotonin lowered the ass imi la t ion  of I TM by the thyroid gland [23]. It has also been shown 
that  this  monoamine  inhibits the deiodination of thyroid  hormones  at the level  of cel l  m e t a b o l i s m  [14]. Ad- 
min i s t r a t ion  of serotonin inhibits thyroid  function whereas  admin is t ra t ion  of its antagonists  ac t iva tes  thy-  
roid function. The prolonged action of serotonin  can actually lead to a d e c r e a s e  in s ize of the fol l ic les  [15]. 
Consider ing the (admittedly not ve ry  extensive) data in the l i t e ra tu re  on the effect  of serotonin on thyroid 
function and the p resen t  w r i t e r s '  own observa t ions  showing the p re sence  of a powerful  and evidently highly 
reac t ive  independent cell  s y s t e m  connected with the function of this biogenic monoamine  in this endocrine 
organ,  it is reasonable  to suppose that  the serotonin  of the Askanazy cel ls  of the thyroid  gland plays an 
impor tan t  role  in the regulat ion of its functions. 

Bear ing  in mind the tendency to name endocr ine  cel ls  by the le t te rs  of the Roman alphabet  and con-  
s ide r ing  that the pa ra fo l l i cu la r  cel ls ,  which synthes ize  oalcitonin, a r e  cal led for  this  r ea son  C cel ls  and 
that the fol l icular  cel ls  a r e  s o m e t i m e s  known as the A cel ls ,  it would s eem reasonable  to cal l  the Askanazy 
ce l l s  B-ce l l s  f rom the f i r s t  l e t t e r  of the words "biogenic monoamines .  ' Th ree  independent types  of ce l l s  
can thus be dist inguished in the human thyroid gland, with different  h i s tochemica l  p rope r t i e s ,  morphology,  
and functions: the A, B, and C cel ls .  
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