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Inject ion of he tero logous  red  cel ls  was shown to lead a f te r  15 rain to the d i sp lacement  of 
noradrena l in  f r o m  ef fe ren t  ne rve  endings, to a marked  reorgan iza t ion  of the me tabo l i sm  
of the cen t ra l  fo l l icu la r  cei ls  and the pe r iphe ra l  monoamine-conta in ing  cel ls  of the m a r -  
ginal s inuses  of the spleen,  and cor t i ca l  luminescent  and mas t  cel ls  of the thymus.  Inver -  
sion of the medul la ry  substance  into the cor tex  was obse rved  in the thymus.  These  
changes inc reased  in intensity until 2 h. KEY WORDS: noradrenal in;  serotonin; thymus;  
spleen; heterologous  red cells;  luminescence  analys is .  

The p rac t i ca l  needs of immunology,  a l lergology,  and t ransplantology have made it n e c e s s a r y  to study and 
c lar i fy  the neurohumora l  m e c h a n i s m s  of immunogenes i s  so as to be able to c o r r e c t  immune reac t ions  in ex-  
pe r imen ta l  and cl inical  p rac t i ce  [4, 9, 10, 13]. 

In the modern  view, the idea of a ro le  of the nervous  s y s t e m  in immune reac t ions  was fo rmula ted  by Ado 
[1]. The concept  of the s y s t e m i c  c h a r a c t e r  of the neuroregula t ion  of immunogenes is  has recent ly  been  defined 
[10]. However,  no invest igat ions into the p e r i p h e r a l  e f ferent  component  of the s y s t e m  has ye t  been descr ibed  
in the l i t e ra tu re  [13]. 

The w r i t e r s  p rev ious ly  studied the morphology of e f fe ren t  ad rene rg ic  nervous  s t r u c t u r e s  and also 
adrenal in-conta in ing  t i s sue  s t r u c t u r e s  of lymphoid organs  [7, 12], seasonal  changes in ad renerg ic  ne rves  in 
ce r ta in  an imals  [5], and t r a n s f o r m a t i o n s  of t i s sue  and nervous  s t ruc tu r e s  under the influence of neurot ropic  
agents  [7]. 

The object  of the p r e s en t  invest igat ion was a quali tat ive study of the h i s tochemica l  and luminescence-  
morphologica l  changes a r i s ing  during the f i r s t  minutes  and hours  a f te r  injection of an antigen in aH the adrena-  
l in-containing s t r u c t u r e s  of the thymus and spleen d i scovered  and descr ibed  by the w r i t e r s  p rev ious ly .  

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

Ti s sues  of the spleen and thymus of 50 Wis ta r -2  r a t s  were  used. Twelve intact  r a t s  (group 1) se rved  as 
the control .  Washed red  ce l l s  f r o m  an imals  of the same  s t r a in  were  injected into the caudal vein of 24 ra t s  
(group 2). Another 14 r a t s  r ece ived  an injection of a suspens ion of washed sheep, s red ce l l s  (group 3). Ma-  
t e r i a l  was taken under e ther  anes thes ia  15 min and 1 and 2 h a f t e r  the p rocedure .  

The following methods were  used to p r o c e s s  the mate r ia l :  Fa lck  and Hi l l a rp ' s  l uminescence -h i s tochemi -  
cal  method in Krokhina ' s  modif icat ion [11, 15]. Staining with po lychrome toluidine blue by Unna 's  method, 
staining with a lc ian blue and saf ran in  for  s imul taneous  detect ion of hepa r in  and h e p a r i n - f r e e  g ranu les  in m a s t  
cel ls ,  the Masson-Fon tana  argentaff in  r eac t ion  to detect  serotonin  (5-HT), and staining by the R o m a n o v s k y -  
G i e m s a  method as a genera l  morphologica l  su rvey  stain.  Quali tat ive spec t r a l  ana lys is  of luminescent  p r e p a r a -  
t ions by means  of the F M E L - 1  pho tomet r i c  a t tachment  was c a r r i e d  out at a voltage of 900 V with a 0.5 probe  
(reflect ing the a r e a  of the pho tomet r i c  field) in o rde r  to detect  the spec t r a  of ca techolamines  at 480 nm and 
5 -HT at 525 nm in the luminescent  s t r uc tu r e s .  
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Fig. la .  ,' Spreading" of noradrenal in in adrenergic  nerve plexuses in thymus of 
Wis tar -2  ra ts  2 h af ter  injection of sheep 's  red cells.  Fa lck ' s  luminescence-  
his tochemical  method, ML-2 microscope ,  objective 90, homal 1.7. 

Fig. lb. Normal  adrenergic  nerve f ibers  in spleen of intact rat .  Fa lck ' s  lumi- 
nescence-h is tochemica l  method, ML-2 microscope,  objective 90, homal 1.7. 

Fig. 2. Inversion of medulla into cortex in 
lobule of thymus of Wistar-2  ra t  2 h after  
injection of sheep 's  red cel ls .  Romanovsky-  
Giemsa stain, MBR-1 microscope,  35x. 

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

Since the morphology of the thymus and spleen may differ in different s t rains  of animals of the same 
species  I8], the morphology of these organs was compared in Wistar-2 ra t s  and in noninbred albino ra ts ,  on 
which the previous investigations had been undertaken. 

The luminescence picture of the thymus of intact Wis tar -2  rats  was found to agree exactly with that of 
the thymus of noninbred ra ts .  In both subcapsutar  and premedul lary  luminescent ceils of the cor tex 5-HT and 
catecholamines  were detected spectroscopical ly .  The only difference was that the subcapsular  zone of the cor -  
tex was ra ther  poore r  in luminescent cells.  In the spleen of the Wistar-2 ra ts  the luminescence-morphological  
p ic ture  on the whole likewise was the same as that descr ibed by the wr i te rs  in the spleen of noninbred ra ts .  
Intrafol l icular  and interfol l icular  luminescent  monoamine-containing macrophages and also luminescent marg i -  
nal cells were observed here.  Adrenergic  nerve plexuses in both organs,  just  as in noninbred rats~ were dis-  
covered mainly along the course  of the blood vesse ls  (Fig. 1). The concentrat ion of biogenic amines in the 
nerve f ibers ,  just  as in noninbred ra ts ,  showed seasonal  fluctuations with a maximum in the spring and summer .  

The number of luminescent  granules  in the premedul lary  luminescent cells in the thymus showed a marked 
decrease  15 min after  injection of heterologous red cells,  whereas  in the parenchyma of the gland and, in par -  
t icular ,  around the nerve f ibers  there was an increase  in the diffuse luminescence,  in which 5-HT and catechol-  
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amines  could be detected spec t roscop ica l ly .  This  sugges ts  (according to exist ing data [14]) that at this  t ime the 
noradrena l in  was displaced f r o m  the ne rve  f ibe r s ,  which accordingly appeared  indistinct,  wide, and dull (Fig. 2). 

In the spleen the d i sappea rance  of nor-adrenalin f r o m  the ne rve  f i be r s  was e x p r e s s e d  m o r e  sharp ly  than 
in the thyn~ts. In the spleen,  in addition, the luminescence  of the m a r g i n a l  ce i l s  of the per f fo l l i cu la r  s inuses  
was  much  weake r .  

By two h a f t e r  injection of sheep'  s red ce l l s  luminescence  of the amine-conta in ing  marg ina l  cel ls  and the 
cen t ra l  in t ra fo l l icu la r  mac rophages  in many fol l ic les  d i sappea red  comple te ly ,  as a r e su l t  of which the fol l ic les  
became  difficult  to dist inguish under the luminescence  m i c r o s c o p e .  Nerve  f ibe r s  were  vis ible  a f te r  2 h in 
only a few cases ,  they were  few in number ,  and the intensity of t he i r  luminescence  was sharply  reduced.  The 
cor tex  of the lobules of the thymus 2 h a f t e r  injection of heterologous  red  ce l l s  as a rule  appeared  dark,  but 
occas ional ly  round c l u s t e r s  of br ight ly  luminescent  monoamine-conta in ing  cel ls  could be found here ,  and were  
dis t inguished by a b r igh t e r  and g r e e n e r  luminescence  than in the o rd inary  cor t i ca l  cel ls  of the thymus.  

Injection of isologous red  ce l l s  should not have caused any changes in the no rma l  luminescence  p ic ture .  
This was in fact  an a l m os t  t rue  p ic tu re  of the r e su l t  of the l uminescence -h i s tochemica l  ana lys is  of the lym-  
phoid organs  of the cor responding  group of an imals ,  but s t r i c t ly  speaking exact  a g r e e m e n t  with normal  was not 
obtained. Occasional ly  i twas  poss ib le  to see  a splenic fol l icle with "dim" marg ina l  and in t ra fo l l icu lar  cel ls .  
In 1 o r  2 lobules of the thymus luminescence  of the cor t ica l  ce l l s  was  "quenched." 

Hence, a f t e r  injection of he tero logous  red  ce l l s  the phenomenon desc r ibed  above was par t ly  induced by 
the antigen, but mainly was poss ib ly  a s tandard  reac t ion  to s t r e s s .  

F u r t h e r  invest igat ions were  c a r r i e d  out to shed light on this phenomenon. In the thymus,  15 min a f te r  in- 
jec t ion  of sheep '  s red  cel ls ,  an i nc rea se  in the number  of weakly alcianophil ic  m a s t  cel ls ,  which also stained 
f l - m e t a c h r o m a t i c a l l y  by Unna 's  method, was obse rved  in some lobules.  These  fac ts  we re  conf i rmed by the r e -  
sul ts  of luminescence  ana lys i s  showing an inc rease  in the content of f r ee  ca techolamines  and 5-HT in the t i ssue ,  
followed by the i r  uptake by m a s t  cel ls .  The alcianophil ic  m a s t  ce l l s  could not be detected by luminescence  
ana lys i s ,  evidently because  the 5 -HT which was luminescent  in them was par t ly  s c r eened  by hepar in  [6]. The 
degranula t ion obse rved  in many m a s t  cel ls  also was evidence of the i r  over loading with biogenic amines .  

Inject ion of heterologous  red cei ls  led a f t e r  1 h to the appearance  of s t r u c t u r e s  outwardly r e sembl ing  
lymphoid fol l ic les ,  of va r ious  s izes ,  in the cor tex  of some  lobules of the thymus.  As a rule,  these  s t r u c t u r e s  
w e r e  col lect ions of basophi l ic  ce l l s  with round nuclei ,  with a wide b o r d e r  of cy toplasm,  and giving pos i t ive  
h i s tochemica l  r eac t ions  fo r  5-HT.  It was  evidently these  col lect ions that  appeared  during luminescence  analy-  
s is  in the cor tex  of the thymus in the f o r m  of luminescent  is lands.  It was  shown that  this phenomenon was in- 
ve r s ion  of the medul la  of the lobules into the cor tex  (Fig. 3). Invers ion  was probably  the r e su l t  of antigenic 
action, fo r  these  s t r u c t u r e s  appeared  only a f t e r  injection of al logenic red  cel ls .  Data in the  l i t e r a t u r e i n d i c a t -  
ing the integr i ty  of the thymus  during exposure  to the action of antigens a re  to some  extent  in d i s ag reemen t  
with this resu l t ,  but they a r e  concerned only with the absence  of a p l a s m a - c e l l  r eac t ion  [2]. 

In the spleen 15 rain a f t e r  injection of he tero logous  red  ce l l s  the beginning of cel l  and t i s sue  reac t ions  
was seen.  In the cen te r  of the fo l l ic les  pa r t i a l  "uncovering,,  of the mac rophages  was found. Some t r a b e c u l a r  
veins and a r t e r i a l  cap i l l a r i es ,  r evea led  at the pe r iphery  of the lymphoid sheaths  of the pulpar  a r t e r i e s ,  were  
fi l led with s t rongly  5 -HT-pos i t i ve  smal l  lymphocytes ,  a p ic ture  which can pe rhaps  be in te rp re ted  as a d is -  
tu rbance  of lymphocyte  t r anspor t .  

Adminis t ra t ion  of heterologous  ant igens thus causes  d i sp lacement  of biogenic amines  f r o m  ef ferent  ne rve  
endings and the accumula t ion  of f r ee  amines  in the in te rce l lu la r  spaces  of the thymus and spleen within the 
f i r s t  few minutes .  A rapid  red i s t r ibu t ion  of biogenic amines  is obse rved  in luminescent  macrophages .  Mutual 
invers ion  of co r t ex  and medul la  takes  place in the lobules of the thymus .  
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E F F E C T  OF C H R O N I C  P Y R O G E N A L  S T R E S S  ON THE 

M I T O T I C  R E G I M E  AND N U M B E R  OF D N A - S Y N T H E S I Z I N G  

C E L L S  IN THE C O R N E A L  AND L I N G U A L  E P I T H E L I U M  

OF A L B I N O  R A T S  

S .  S .  T i m o s h i n  a n d  N . B .  M u r z i n a  UDC 576.355 : 616.45-001.1/.3 

The effect of prolonged s t ress  on the mitotic regime and number of DNA-synthesizing cells 
in the corneal and lingual epithelium was studied in response to pyrogenal. Injection of py- 
rogenal.for 5 days caused a decrease of 41% in the number of mitoses in the corneal and 
lingual epithelium. The decrease in the number of dividing cells did not correlate  with 
changes in the rate  of mitosis. The number of pathological mitoses in the corneal epitheli- 
um of intact rats  remained unchanged during s t ress .  The index of labeled nuclei in the 
corneal and lingual epithelium of the control rats  was 12.6 and 10.8 respectively, which did 
not differ significantly f rom their  values in the experimental animals (12.2 and 12.2). KEY 
WORDS: mitotic activity; s t ress ;  pyrogenal; DNA synthesis. 

In previous investigations the wr i te rs  found a decrease in the mitotic activity of the corneal and lingual 
epithelium following single [6] and repeated [7] injections of pyrogenal. The inhibition of cell division was 
found to be mediated through adrenal hormones [8], increased secretion of which is observed under the influ- 
ence of pyrogenal [2, 31. 

The object of the present  investigation was to use pyrugenal s t ress  as a model with which to study the 
effect of prolonged s t ress  on the number of DNA-synthesizing cells and the mitotic regime of the corneal and 
lingual epithelium. The study of this problem is also of applied interest,  for  pyrogenal is used, in particular,  
for  the t reatment  of dermatological diseases,  an important link in the pathogenetic mechanism of which is 
stimulation of mitotic activity and disturbance of DNA synthesis [12 ]. 

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

Experiments were car r ied  out on male albino rats  weighing 140-190 g. Pyrogenal was injected into the 
caudal vein in a dose of 5 ~g/100 g body weight between 11 a.m. and 12 noon daily for  five days. Intact ani- 
mals served as the control. The animals were decapitated six h after the last injection, and 1 h before sacr i -  
fice the rats were given an intraperitoneal injection of thymidineJH in a dose of 0.6 /~Ci/g body weight. Since 
it was impossible to obtain satisfactory autoradiographs of the corneal epithelium after administration of this 
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