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Acid phosphatase  was detected e l e c t r o n ,  cy tochemica l ly  in l y sosomes  which appeared  in la rge  
numbers  in the fol l icular  cel ls  of the hyperplas t ic  r a t  thyroid gland. The r ema in ing  types of 
granules  {mature s e c r e t o r y  granules ,  lipid g ranu les ) ,  the number  of which a lso  increased  ap-  
prec iab ly  during functional s t r e s s  on the thyrocytes ,  did not contain the reac t ion  product.. By 
the c h a r a c t e r  of dis t r ibut ion of acid phosphatase  the tysosomes  could be subdivided into three  
main groups:  those with a d e n s e  homogeneous res idue  and those with res idue  in the fo rm of 
densely  or infrequently d is t r ibuted  c i r cu la r  grains .  The heterogenei ty  of the ly sosomes  may  
be at tr ibuted to d i f fe rences  in the i r  functional state.  Besides  in the lysosomes ,  the reac t ion  
product was found in pale cel ls  as a spr inkl ing of widely sca t t e red  dark  grains .  These  drops  
evidently appeared  as the r e su l t  of fusion of drople ts  of colloid with lysosomes .  The acid 
phosphatase  of the l y sosomes  in this case  pa r t i c ipa tes  in hydrolys is  of the sec re t ion  product 
of the cel ls  with the format ion  of the act ive subs tances .  
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Several types of granules are distinguished in the cytoplasm of the follicular cells of the thyroid gland: 
i) round apical secretory granules with fine-grained contents of average density; 2) pale, large, colloid drops, 
formed in the opinion of most workers as a result of phagoeytosis of reserve colloid from the lumen of the fol- 
licle at times of intensive liberation of colloid from the cells; 3) dense osmiophilic lysosomes; 4) lipid gran- 
ules. A common structural feature of all the granules is the presence of a single membrane. D1~ing hyper- 
plasla of the follicular cells caused by prolonged administration of 6-methylthiouracil (6-MTU), a marked 
increase in the number and size of the apical secretory granules and lysosomes was observed in them [2]. 
Considering the polyfunctional nature of the lysosomes, it was decided to study their structural and functional 
changes during chronic functional overloading of the cells as is observed in the stage of hyperplasia. Since 
maturing and certain mature secretory granules and lysosomes are of common origin and are similar in ex- 
ternal appearance, it is difficult to identify the latter purely from ultrastructural criteria. However, the lyso- 
somes contain all the hydrolytic enzymes of the cell and also much of its acid phosphatase, which served as 
their marker. 

The object of this investigation was the e l ec t ron -cy tochemica  ! identification of l y sosomes  -~mong the v a r i -  
ous granules  of the thyrocytes  and the elucidation of thei r  possible  ro le  during functional overloading of thy-  
roid gland cel ls .  

EXPERIMENTAL METHOD 

Intact thyroid glands (control) of noninbred albino r a t s  weighing init ially 200-250 g and hyperplas t ic  thy-  
roid glands of r a t s  r ece iv ing  6 -MTU (10 mg/100 g body weight) with their  dr inking water  daily for  6-12 months 
were  investigated.  The thyroid glands of the control  and expe r imen ta l  r a t s  were  r emoved  6, 8, 10, and 12 
months af ter  the beginning of the exper iment .  In the exper imen ta l  an imals  both lobes of the gland were  g rea t ly  
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Fig. 1. Ul t ras t ruc ture  of follicular cell  of ra t  thyroid gland 
during hyperptasia.  Collections of apical s ec re to ry  granules 
(AF) and la rger  lysosomes (Ls), some of them containing lipid 
inclusions (LI), can be seen. Lu) Lumen of follicle; 20,000• 

hyperemic and enlarged; they weighed 240-360 mg compared with 20-30 mg in control ra ts  of the same age. 
Pieces  of t issue for cytological investigation were fixed in a 1% buffered solution of osmium tetroxide, pH 7.4, 
dehydrated in alcohols, and embedded in Araldite. To detect acid phosphatase other pieces of t issue were fixed 
in 1.5% glutaraldehyde in cacodylate buffer with the addition of 1% sucrose  at 4~ for 1 h. After r insing in 
buffer with 7.5~ sucrose  for 1 h the pieces of gland were incubated for 30 rain in Gomor i ' s  medium [9] at 37~ 
The specificity of the react ion was establ ished by incubating the pieces in medium without substrate.  After 
incubation the pieces were r insed in phosphate buffer and postfixed in a 1% solution of osmium tetroxide in 
phosphate buffer (pH 7.4) for 1 h. The mater ia l  was dehydrated and embedded in Araldite in the usual way. 
Ultrathin sections were cut on the LKB ultratome and examined in the JEM-7A electron microscope without 
pre l iminary  staining and after brief staining with lead ci trate.  The sections were photographed under a mag- 
nification of 10,000-15,000 t imes;  enlarged prints are shown in the illustrations. 

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

In cells of the intact rat thyroid gland the number of the various granules and, in part icular ,  of lyso-  
somes,  is very  small.  In individual cells  lysosomes were found singly or somet imes  in groups of one to three 
in the apical zone. Administrat ion of 6-MTU in these experiments ,  like brief  st imulation of the thyroid gland 
in experiments  by other workers  [ 1, 13, 15], led to a sharp increase  in the number and size of the sec re to ry  
granules,  colloid drops,  and lysosomes  in the cells, especial ly in their apical zone (Fig. 1). The lysosomes 
were distinguished by ext reme divers i ty  of shape and size and often by the presence of lipid inclusions. Acid 
phosphatase was detected e lec t ron-cy tochemica l ly  in the lysosomes of both intact and hyperplast ic cells. The 
react ion product was c lear ly  distinguished in the organeile as a dark black residue.  Lipid inclusions in lyso-  
somes,  and also other types of cytoplasmic granules did not contain the react ion product. The specificity of 
the react ion was confirmed by its absence in lysosomes of thyrocytes  f rom control  pieces of the thyroid gland 
(Fig. 2c). Acid phosphatase was found as separate ,  small ,  s ca t t e redb lackspo t s  in severa l  of the large, pale 
colloid drops which appeared in large numbers  in the apical zone of the hyperplast ic  cells (Fig. 2d). 
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Fig. 2. Local izat ion of acid phosphatase in fol l icular  cel ls  of hyperp las t ic  r a t  thyroid 
gland: a, b) acid phosphatase in the fo rm of large grains  and a compact  homogeneous black 
res idue ,  r e spec t ive ly ,  in l y s o s o m e s  (Ls); lipid inclusions (LD do not contain acid phospha- 
tase  (50,000• c) control ;  no reac t ion  product visible in l y sosomes  (35,000• d) colloid 
drops  (CD) in apical  zone of celI  containing reac t ion  product in the fo rm of many tiny or 
few large black gra ins  (20,000• 

Thyrocy tes  thus contain fewer  ly sosomes  than other granules  [11]. Usually these organel les  are l a rge r  
and more  polymorphic  than s e c r e t o r y  granules .  L y s o s o m e s  often contain cy toplasmic  e lements  and lipid in- 
clusions,  which are  never  found in s e c r e t o r y  granules .  Finally,  ly sosomes  contain acid phosphatase,  which 
d i sappears  f rom ma tu re  s e c r e t o r y  granules  that a re  morphological ly  s i m i l a r  to single lysosomes .  However, 
in the smal l  immatu re  s e c r e t o r y  granules  located in the zone of the Golgi appara tus  this enzyme is p resen t  
[5, 6, 12]. Another enzyme,  peroxidase ,  was found by the wr i t e r s  prev ious ly  [3, 4] in most  of the mature  
s e c r e t o r y  granules  of hyperp las t ic  cel ls  in the ra t  thyroid gland. 

By the c h a r a c t e r  of dis t r ibut ion of the reac t ion  product  the l y s o s o m e s  were  conventionally subdivided into 
three  groups:  1) those with a dense homogeneous res idue  (Fig. 2b}, 2} those containing res idue  consis t ing of 
separa te  round grains  {Fig. 2a}, aud 3) those with a res idue  consis t ing of a few infrequent med ium-s i zed  and 
smal l  gra ins .  In the wr i t e r s '  view the heterogenei ty  of the ly sosomes  is a t t r ibutable  to d i f fe rences  in thei r  
functional s ta te .  

Most worke r s  assoc ia te  the appearance  of l y sosomes  in thyrocytes  with d is in tegra t ion  of colloid drops  
phagocytosed f rom the cavity of the follicle.. If these drops  merge  with lysosomes ,  active hormones  of the thy-  
roid gland a re  l ibera ted  f rom the thyroglobulin of the colloid drops  wi th  the aid of the ly sosomal  enzymes  [8, 13- 
16]. Although no d i r ec t  contacts  between ly sosomes  and colloid d rops  were  found, the pale drops containing spots  
of reac t ion  product  a re ,  in the wr i t e r '  s views the r e su l t  of fusion of these fo rmat ions .  The role  of t y s o s o m e s  in 
the s e c r e t o r y  p r o c e s s e s  of cel ls  of va r ious  glands (pituitary and others} has recent ly  been r epor t ed  by s e v e r a l  
worke r s  [7, 10, 14]. 

L y s o s o m e s  thus par t ic ipa te  not only in in t race l lu la r  digestion, but a lso  in the regulat ion of the s e c r e t o r y  
p roces s .  In the wr i t e r s '  view, the dominant function of the ly sosomes  in hyperplas t ic  thyroid gland cells  is 
the i r  par t ic ipat ion in the p roces s  of r a p i d  l iberat ion of large quantit ies of hormone f rom the cell.  
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C O N N E C T I O N  B E T W E E N  M O S A I C  P A T T E R N  OF 

M Y O C A R D I A L  L E S I O N S  AND M E T A B O L I C  

H E T E R O G E N E I T Y  OF T H E  M Y O C A R D I O C Y T E S  

E .  Y u .  K a l m y k o v a  UDC 616.127-092:616.127-008.9 

Uridine-aH (2 #Ci/g)  was injected in t raper i tonea l ly  into albino mice followed 1 h la ter  by i so-  
p ropylnoradrena l in  (0.1 mg/g) ,  and af ter  an in terval  of 10 min the an imals  were  killed. Auto- 
rad iographic  analys is  and po l a r i za t i on -mic roscop i c  investigation of sect ions  through the myo-  
ca rd ium showed that p r i m a r i l y  myocard iocy tes  with a lower level  of RNA synthesis  developed 
con t rac tu re  lesions.  

KEY WORDS: he terogenei ty  of myoca~diocyte  nuclei;  RNA synthes is ;  mosa ic  pa t te rn  of myo-  
card ia l  lesions.  

Myocardia l  les ions  as a rule  a re  mosa ic  in pat tern.  This  is t rue both of metabolic  lesions,  affect ing 
single cei ls  or groups of cel ls  [2, 5], and a lso  of myocard ia l  infarcts  [1],  when ce l l s  a re  damaged at different  
t imes  and the typei:of lesion va r i e s  [6].  The causes  of this heterogenei ty  a re  not c lea r .  It has been suggested 
that at each given m o m e n t  different  muscle  cel ls  of the hear t  a re  in different  s ta tes ,  poss ib ly  on account of 
some cyclic  pa t te rn  of their  vital  act ivi ty [4].  Sarkisov and Vtyurin [ 3] proved that renewal  of the in t race l lu-  
lar  s t r u c t u r e s  of the myocard ia l  cel ls  takes place in a cycl ic  manner.  It is the re fo re  natural  to suppose that 
the heterogenei ty  of lesions to myocardiocYtes  may re f lec t  thei r  metabol ic  he terogenei ty  [5]. 
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