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The thymus of 80 cats  and 50 albino ra t s  were studied by the method of Falck and Hillarp in 
E. M. Krokhinats modification. Catecholamines were localized in the thymus chiefly in 
adrenergic  nerve fibers penetrating into the thymus along blood vesse l s  of varied caliber,  in 
which they are  distr ibuted in the adventitia. Nerve f ibers accompany the smal les t  blood ves-  
sels  into the parenchyma and innervate it directly.  Hassa lPs  corpusc les  are  closely con- 
nected with var icose  adrenergic  nerve f ibers and exhibit adrenorecept ive propert ies .  Auto- 
luminescent  s t ruc tures ,  consist ing of re t icu la r  cells of the cor t ica l  substance of the lubules, 
granules of the medul lary  substance, and elast ic  e lements  of the connective t issue also are  
described.  

In teres t  in the catecholamines and their localization in the t issues has increased considerably in r e -  
cent y e a r s  [1, 3, 4, 6, 7]. However, as yet  no investigations of catecholamines in the thymus have been ca r -  
r ied out. 

The object of this investigation was to detect and describe the sympathetic innervation of the thymus 
and also of other t issue s t ruc tu res  serving as c a r r i e r s  and ass imi la to r s  Of eatecholamines.  

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

The thymus of 130 animals  (80 cats weighing 1.5 kg and 50 albino ra t s  of both sexes weighing 150- 
350 g) was investigated. The animals were killed with ether.  Autoluminescence was studied in some s e c -  
tions and other were t reated by the method of Falck and Hillarp [10] in KrokhinaTs modification [4]. Sec- 
tions t reated by this method were studied in the ML-2 luminescence microscope  in light of wavelength 380- 
420 nm. The observat ions  were descr ibed in note form and recorded  photographically. 

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

The special  test  for eatecholamines showed a r ich adrenergic  innervat ion in the s t roma and paren-  
chyma of the thymus and also a system of mas t  cells. Catecholamine-containing nerve fibers penetrated 
into the thymus chiefly along blood vesse ls  of var ied cal iber  in the form of per ivascular  plexuses. The 
neurovascular  plexuses were distributed in the capsule, along the interlobular  septa, and also among the 
autoluminescent  cells of the thymus. 

Among the nerve fibers some could be distinguished which were very  thin, with emera ld  green lumi- 
nescence,  and with frequent var icose  swellings, and others which were thick, with less frequent var icose  
swellings. Pa ra l l e l  supravital  staining with methylene blue solution confirmed that these types of nerve 
f ibers  are  present  in the thymus. 

A typical picture of the terminal  port ion of an autonomic plexus could be seen in longitudinal sections 
through the blood vesse ls .  Adrenergic  nerve f ibers with var icose swellings interwove with each other in 
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Fig. 1. Catecholamine-containing nerve f ibers  in the thymus: a) 
in an interlobular  septum; b) in the capsule; c) f ibers  with var icose  
swellings penetrate the cor t ica l  substance of the lobules of the 
thymus like a palisade; d) terminal  nerve plexuses among lumines-  
cent thymus cells .  Method of Falck and Hillarp, ML-microscope ,  
objective 40, ocular 10, Homal 1.7. 

different direct ions and some of them ran paral le l  to the length of the vessel .  Dense plexuses of these un- 
myelinated nerve f ibers  occupied a large a rea  of the vesse l  (Fig. la). Where the vesse ls  pass into the 
thickness of the parenchyma as a rule there were no luminescent  cells,  which are  very  numerous in the 
parenchyma.  Nerve twigs branching from the adventitial nerve plexuses frequently formed r ings  and loops 
in the cor tex and medulla of the thymus. As a rule the r ings  were formed only by thin var icose  nerve fi- 
bers  and they were a r ranged  in severa l  layers .  Vessels  of smal l  cal iber ,  cut ac ros s  t ransverse ly ,  were 
evidently presen t  in this region and their  walls themselves  were not outlined because of the absence of 
autoluminescent  e last ic  f ibers .  

It must  be emphasized that adrene.rgic nerve f ibers  in the blood vesse ls  of the thymus were visible 
only in the adventitia and they were far  less numerous  in hhe walls of the veins than of the a r t e r i e s .  Te r -  
minal  branches  of the nerves  were not seen to penetrate into the muscle  coat of the vesse ls ,  in ag reement  
with observat ions by other  workers  [1, 3]. 

Catechotamine-containing nerve f ibers regular ly  ran  into the parenchyma with the smal les t  blood 
vesse ls ,  where they formed a terminal  plexus distributed direct ly  among the cel lular  s t ruc tu res .  In these 
sections adrenerg ic  nerve f ibers distributed among the cor t ica l  cells  somet imes  occupied 3 or  4 fields of 
vision under the high power of the ML-2 microscope .  These observat ions  do not agree  completely  with 
those of workers  who used c lass ica l  methods and who state that the cor tex is less r ichly  innervated than 
the medulla [2, 11]. 

Some nerve f ibers entered the parenchyma of the thymus from the per ivascu la r  plexuses of the cap- 
sule not along the course  of the blood vesse ls  (Fig. lb). Soli tary te rmina ls  with var icose  swellings of this 
type perfora ted  the cor tex of the thymus with paral lel  f ibers.  They approached close to the cor t ica l  cells 
(Fig. lc) and reached the granules of the medulla. Sometimes the same nerve fiber approached many lumi- 
nescent cells. 

A dense plexus of adrenerg ic  nerve f ibers  also was revea led  by the luminescence-his tochemica l  
method in the medulla of the lobules of the thymus. Very often nerve twigs, penetrat ing into the medulla 
along a blood vessel ,  broke up there to form single nerve fibers.  
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Invest igat ion of the luminescence  of the thymus r evea l ed  a specif ic  greenish  luminescence ,  not h i the r -  
to descr ibed,  of the H a s s a l l ' s  co rpusc les ,  the connection of which with the ca techolamines  has been demon-  
s t r a t ed  expe r imen ta l ly  [8]. 

The innervat ion of the H a s s a l l ' s  co rpusc l e s  is pa r t i cu la r ly  in teres t ing.  Many worke r s  [2, 9, 11] have 
pointed out that they were  never  able to obse rve  nerve  f ibers  dividing ac tual ly  in H a s s a l l ' s  corpusc les .  
Only Kornilova [5] found nerve  endings,  cons is t ing  of nboutonsn and t r i angula r  end-p la tes  on the ce l l s  of 
H a s s a l l ' s  co rpusc l e s .  Nerve  endings could a lso  be seen on the co rpusc l e s  in the p re sen t  expe r imen t s  in 
sect ions  s tained with methylene blue. The luminescence -h i s tochemica l  invest igat ion showed that the Has -  
s a l l ' s  co rpusc l e s  a r e  c lose ly  connected with the va r i cose  adrenerg ic  nerve  f ibers  but a r e  not pene t ra ted  
by them. This  apparen t  contradic t ion can only be explained by a s suming  that  methylene blue and s i lver  im-  
pregnat ion r e v e a l  nerve  f ibers  of nonadrenerg ic  nature.  

Somet imes  br ight ly  f luorescen t  va r i cose  swellings could be seen near  the corpusc les  along a nerve 
f iber  and the segments  between the swell ings were  not vis ible  because  of the diffuse greenish  luminescence  
around the co rpusc l e s  in that region.  In that s i tuat ion the H a s s a l l ' s  co rpusc l e s  were  probably  ac t ive ly  ad-  
sorb ing  neu romed ia to r s  f rom the segments  between the va r i c e s .  

In old an ima l s  the pa renchyma  of the thymus is r ep laced  by adipose t issue.  Despite  this fact ,  a net-  
work of ad rene rg ic  nerve f ibe r s  could st i l l  be obse rved  in the thymus a f t e r  involution. The f ibers  en te red  
the adipose t i ssue  along the walls  of the fat  cel ls  and interwove around near ly  e v e r y  cell.  

These  obse rva t ions  showed that the thymus contains seve ra l  au to luminescen t  s t ruc tu res .  Polygonal  
ce l l s  in the cor tex  (Fig. ld), fo rming  its del icate  s t roma ,  and granules  of the medul la  which  a re  never  
r evea led  by other  s taining methods,  gave the b r igh tes t  luminescence .  The H a s s a l l ' s  co rpusc les ,  e las t ic  
e l emen t s  of the connective t i ssue ,  m e m b r a n e s  of the fat  cel ls ,  and pla te le ts  along the course  of the blood 
v e s s e l s  all  exhibi t  au to luminescence .  The p la te le ts  of r a t s  a r e  not luminescent ,  evidently because  of 
specif ic d i f fe rences  in sero tonin  me tabo l i sm in these animals .  
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