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Cooling causes  rapid and significant changes in me tabo l i sm and in the state of the endocrine sys t em [6]. 
The study of the functional s tate  of the hypothalamic neu rosec re to ry  cen te rs  during s h o r t - t e r m  exposure  to 
cold can give valuable informat ion about the i r  role  in the regula t ion  of the functions of pe r iphera l  endocrine 
glands and, p r i m a r i l y ,  of the thyroid gland, for  it is this gland which responds  mos t  constantly and consis tent ly  
to exposure  to cold by act ivat ion [1, 13]. Severa l  invest igat ions by Hefco et al. [8, 9] have been devoted to the 
study of the influence of hypothalamic cen te r s  on thyroid function. These  worke r s  concluded that the contro l -  
ling influence on the level  of thyrot rophic  hormone or ig ina tes  f rom the an te r io r  hypothalamus,  but they do not 
specify the p rec i se  location of the cen te r s  producing thyrot rophin  r e l eas ing  fac tor  (TRF). This  conclusion is 
contradicted by the resu l t s  of invest igations indicating that TRF is found in the a rcua te  (AN), ven t romedia l  
(VMN), pa raven t r i cu l a r  (PVN), and other  nuclei of the middle hypothalamus [4, 10, 14]. Data on morphologica l  
and functional changes in the hypothalamic nuclei, e spec ia l ly  in m a m m a l s ,  under conditions of increased  syn- 
thes i s  of TRF,  a re  stil l  incomplete [1, 7, 13, 14]. 

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

Male Wis ta r  r a t s  weighing 200-230 g were  kept in individual cages  for  1 h (four ra t s )  and 2 h (eight ra t s )  
at 4~ The eight control  r a t s  were  kept at a t e m p e r a t u r e  of 20~ 

Mate r i a l  (brain, pi tui tary and thyroid glands) were  fixed in t~ouin's fluid and with a mix tu re  of picr ic  
acid and fo rma l in  [5]. Sections were  stained with para ldehyde- fuchs in  by the G o m o r i - G a b e  method,  and in 
some cases  eounters ta ined with Heidenhain' s azan. 

The a r ea  of c r o s s - s e c t i o n  of the cell  nuclei and nucleoli in the supraopt ic  nucleus (SON) and also in PVN, 
VMN, and AN, was m e a s u r e d  photographical ly with an overa l l  magnif icat ion of the p ic ture  of 9600 x. All 
m e a s u r e m e n t s  were  made on m a t e r i a l  fixed with Bouin 's  fluid. In PVN cel l s  of ~he vent ra l  magnoee l lu Ia r  part  
were  measu red ,  in VMN and AN cel ls  in the r o s t r o m e d i a l  por t ions.  The quantity of Gomor i -pos i t i ve  neuro-  
s e c r e t o r y  m a t e r i a l  (NSM) in the pos te r io r  lobe of the pi tui tary (PP) was es t imated  visual ly  on a conventional 
5-point sca le .  

Eve ry  30 rain the an ima l s '  body t e m p e r a t u r e  was m e a s u r e d  by a t h e r m o m e t e r  inser ted  into the r ec tum 
to a depth of 1.5 cm.  

EXPERIMENTAL RESULTS 

The rec ta l  t e m p e r a t u r e  30 rain a f te r  the beginning of the exper iment  was lowered by I~ and a f te r  2 h 
by 2-2.5~ at which level  it r emained  during the next 2 h of observa t ion .  

Af ter  cooling of the r a t s  for 2 h the number  of cel ls  with a low content of NSM granules  in SON and PVN 
of the r a t s  was apprec iab ly  increased  (Fig. 1). The N i s s l ' s  substance was r ep re sen ted  by a wider  and dense r  
r i m  at the per iphery  of the per ikaryon  than in the control  an imals .  The thinnest neu rosec re to ry  f ibr i l s ,  pene-  
t ra t ing  throughout the region of PVN and SON, were  c lea r ly  observed  in the control  r a t s  in p repara t ions  
stained with para ldehyde-fuchs in  without counters ta ining (Fig. la) .  The neu rosec re to ry  f ibers  in the exper i -  
menta l  r a t s  had lost  the i r  NSM and it was a lmos t  imposs ib le  to obse rve  them (Fig. lb) .  In the reg ion  of PVN 
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Fig. i. Paraventrieular nucleus of hypothalamus, a) 
Control; large quantity of NSM in neurosecretory cells 
and fibers (F); b) artier 2 h at 4~ emptied neurosecre- 
tory fibers (F) and their expansions (E). Fixation with 
picric acid and formalin. Stained with paraldehyde-fuch- 
sin by Gomori- Gabe method. 900x. 

TABLE 1. A r e a  of Nuclei and Nucleol i  of Some Hypothalamie  N e u r o s e c r e t o r y  Cen te r s  of 
Rats  Exposed to S h o r t - T e r m  Cooling (IV[ + mr; in conventional  units of a rea )  

Group of investi- 
gation 

SON PVN 

nucleus nucleolus 

2372229,6 156~+3,7 

2389• i53__+3,1 
P>O,05 P>O,05 

2748+32 
P<O ,05 

155__+2,5 I 
P>O,05 

AN VMN 
nucleus nucleoius nucleus  nucleolus nucleus nucleolus 

Control 253624 158__+3,4 ] 2164+63 82,7-+-4, l 
l 

After 2 h at 4~ 

1769~87 81,3~3,2 

1732__+10I 73,5 _3,8 
P>O ,05 P<O,05 

2677• 120 
P<O,05 

99,7_+_+3,6 
P<O,05 

numerous  n e u r o s e c r e t o r y  f ibe r s  appea red  with l a rge ,  bead - l i ke  expansions ,  f i l led  with NSM, or  a lmos t  empty 
(Fig.  lb) .  The reg ion  of PVN was app rec i ab ly  hype remie .  The nuclei  in the ce l l s  of PVN were  s igni f ieant ly  
en la rged ,  whe reas  in SON the re  was no ehange in the d imens ions  of the nuclei  (Table 1). 

In the reg ion  of the median  eminence  in the e x p e r i m e n t a l  an ima l s  the NSM content in f i be r s  of the hypo- 
t ha l amo-hypophysea l  t r a c t  was reduced ,  and no l a rge  expansions  f i l led with NSM could be seen.  The ou te r  zone 
of the median  eminence  was sha rp ly  hype remie  (Fig.  2). Af t e r  exposure  of the an imals  to cold for  1 h the 
quantity of NSM in P P  was a p p r e c i a b l y  reduced ,  and a f t e r  2 h of the expe r imen t  it was e s t ima ted  at only 3 points 
(compared  with 5 points in the control) .  The d i s t r ibu t ion  of NSM within the lobe had become i r r e g u l a r ,  with a 
e h a r a c t e r i s t i c  coneen t ra t ion  around the d i la ted  blood v e s s e l s .  Hyperemia  of P P  was conspicuous (Fig.  3). 

Changes in the " c l a s s i c a l "  hypo tha lamo-hypophysea l  n e u r o s e e r e t o r y  sys t em thus point to an i nc rea se  in 
i ts functional  ac t iv i ty .  T r a n s p o r t  of neurohormones  along f i be r s  in the reg ion  of SON, PVN, and the median  
eminence  and l i be r a t i on  of neurohormones  into the blood s t r e a m  in PP  and a lso ,  poss ib ly ,  in the reg ion  of the 
median  eminence  were  in tensi f ied .  In PVN, addi t ional ly ,  the in tensi ty  of fo rmat ion  of neurohormones  was 
inc reased :  The ce l l  nuclei were  s igni f icant ly  en la rged  in PVN. These  r e s u l t s  ag ree  b a s i c a l l y  with those 
obtained by S a r a j a s  et al .  [12] but not with the obse rva t ions  of Pa lkovi t s  et al .  [ i l l  

F r o m  e l l i p so ida l  in the control ,  the shape of the cel l  nuclei  in VMN under the e x p e r i m e n t a l  condit ions 
became  round, and they were  app rec i ab ly  l a r g e r  in s ize .  The nucleoli  in the ee l l s  a lso  were  en la rged  (Table 1), 
evidence of marked  ac t iva t ion  of VMN. No v is ib le  changes were  obse rved  in the s t r u c t u r e  of AN, but m e a s u r e -  
ments  showed a d e c r e a s e  in s ize  of the nucleoli  (Table 1). The number of ce l l s  containing ehromato id  bodies  
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Fig. 2 F ig~ 3 

Fig. 2. Posterior lobe of pituitary, a) Control: uniform distri- 
bution of NSM; b) after 2 h at 4~ quantity of NSM reduced, dis- 
tributed irregularly, concentrated around dilated capillaries. Fix- 
ation with Bouin' s fluid, staining with paraldehyde-fuchsin by 
G o m o r i - G a b e  method and counterstaining with Heidenhain's azan. 
90x. 

Fig. 3. Median eminence, a) Control. capi l lar ies  (C) of outer  zone 
(ex) constr icted,  in inner zone (in) Herr ing ' s  bodies (HB) are visible; 

b) after  2 h at 4~ dilatation of capi l lar ies  (C) in outer zone, decrease  
in content of NSM. Fixation and staining the same as in Fig.  2. 250x.  

in the cytoplasm or nucleus was unchanged both in AN and in VMN. Changes in the size of the nucleoli of the 
cells in AN can be interpreted as a sign of depress ion of functional activity. 

In the thyroid of the ra ts  distinct signs of activation of function could be seen as ear ly  as 1 h after  the 
beginning of cooling, and more  distinctly after  2 h: an increase  in height of the foll icular epithelium, some 
increase in s ize  of the cell nuclei, and the presence of numerous granules of intrafoll icular colloid. Although 
the mean diameter  of the follicles was not significantly changed, the homogeneity of the foll icular  s t ruc tures  
and the liquefaction and vacuolation of the juxtamural  colloid were noteworthy features .  All these observat ions 
are evidence of activation of the synthesis and l iberation of thyroid hormone.  

The resul ts  can be summarized  by the statement that depress ion  of the functional activity of AN under 
conditions requir ing increased synthesis of TRF makes it seem doubtful that AN may be the source of this 
neurohormone or  may have a stimulating effect on its synthesis and liberation. The part icipation of SON in the 
regulation of thyroid function also is unlikely, for under the experimental  conditions used no c lear  changes were 
discovered in it. The simultaneous activation of the thyroid gland and of VMN and PVN suggests  that it is these 
nuclei which produce TRF. However, this coincidence alone is insufficient, for the response of these centers  
could be secondary and induced by an increase in the TRF content in the body from other sources .  The response 
of PP  can be explained in a s imi lar  way [15]. 

Depress ion  of the functional activity of PVN, corre la t ing  with depress ion  of thyroid activity, demonstra ted 
by the wr i te rs  previously [2, 3], and the simultaneous increase in PVN and thyroid activity, established in the 
present  experiment,  together suggest that relat ionships of di rect  functional dependence and, possibly, positive 
feedback also, exist between PVN and the thyroid gland. 

Although some workers  [4, 10, 14] have found that TRF is present  in AN, VMN, and PVN, the different 
response of these nuclei during activation of the thyroid gland thus makes it unlikely that they are  all THF- 
producing centers .  
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The important  role  of Mycoplasma pneumoniae in the etiology of acute r e s p i r a t o r y  d i seases  and pneu- 
monias in chi ldren and adults has now been explained [4, 8, 11]. Morphological  investigations have demon- 
s t ra ted  the par t i cu la r  fea tures  of M. pneumoniae infection in man and in exper imenta l  infection of animals  [1, 
2, 5-7, 10, 14], Meanwhile, ve ry  few investigations have so far  been devoted to the analysis  of fine s t ruc tura l  
changes in the t r achea  and lungs in myeoplasmosis .  Some of them were undertaken on organ cul tures  of the 
t rachea  of Syr ian hams te r s  [1, 9, 13]. It has been shown that M. pneumoniae causes  metabolic and u l t ras t ruc -  
rural  changes in cel ls  of the ciliated epithelium, leading to c i l iostasis  and death of the cells .  It has also been 
found that the A T P  and RNA content is reduced in t rachea l  explants exposed to the action of M. pneumoniae 
cel ls  or  their  membranes  [12]. E l ec t ron -mic roscop i c  studies of the lungs of Syrian h a m s t e r s  infected in t ra -  
nasally with a cul ture of M. pneumoniae have shown adhesion of mycoplasmas  to the surface  of the cel ls  of the 
ciliated epithelium of the bronchi  and thei r  ingestion by a lveolar  macrophages  [3, 10, 151. 

The object  of this investigation was to make a dynamic study of interact ion between mycoplasmas  and 
lung cel ls  in exper imenta l  ae roso l  infection (i.e., under conditions close to those of natural infection), in an 
inhalation chamber ,  with a culture of M. pneumoniae. 

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

The exper imenta l  ma te r i a l  consisted of lungs of 36 female Syrian hams te r s  weighing 60-80 g, infected in 
an inhalation chamber  with a culture of M_. 2 pneumoniae ( t i ter  10C109 CFU/ml)~ in a dose of 0.1 ml per animal 
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