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It is shown on rats that cobalt activation of  the hyperactivity focus in the lateral 
hypothalamic area causes a decrease of  the phospholipid and cholesterol content  and a 
reduced blood supply in the lungs but an increase o f  these factors in the basolateral 
amygdala area. Intracranial microinjection of  adrenocorticotropic hormone, combined ad- 
ministrat ion of  adrenocor t icotropic  hormone  + calcitrine, and adminis t ra t ion of  
calcitrine alone cause a marked increase of  the alveolar phospholipid content  and nor- 
malize blood filling for action on the lateral hypotha lamic  area. Act ion  on the 
basolateral amygdala induces an increase of  the phospholipid and cholesterol concen-  
tration and augmentat ion of  lung blood supply, but to a lesser degree. The role of  
peptidergic mechanisms in the realization of  hypothalamic and amygdala influences on 
lung surfactant and hemodynamics is described. 
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One of  the current  trends in the study of  the bio- 
logical role of  peptides is investigation of  their 
influence on the regulatory processes in the func- 
tioning of  the visceral organs. Neuroendocrine cells 
secreting peptides such as calcitonin, bombesin, 
and others have been discovered in human lung 
tissue, their number  depending on age and on the 
presence o f  respiratory diseases [10,13]. Peptide 
hormones  may  perform neurotransmit ter  and tro- 
phic regulatory functions in the respiratory system, 
having an influence on the smooth muscle system 
o f  the respiratory pathways and blood vessels by 
altering the respiratory and blood flows and also 
ephithelial secretion [8]. At the same time, the 
role of  neuropept ides  in maintaining surfactant 
metabolism and functions has been little investi- 
gated. A normalizing influence of  some regulatory 
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neuropeptides (for example, substance P, adrenocor- 
ticotropic hormone  - ACTH) on the lung surfac- 
tant system under  hypofunct ional  condit ions has 
been shown. 

The aim of  the present study was to investi- 
gate the influence of  the peptide hormones  ACTH 
and calcitrine on surfactant and lung blood filling 
by activation o f  the vege toendocr ine  regulatory 
centers of  the limbic systems. 

MATERIALS AND METHODS 

Taking into account  our previous data  concerning 
the multifunctional action of  brain structures on 
alveolar phospholipids [5,6], we activated lateral 
hypothalamic area (LHA) structures in laboratory 
animals by local implantation of  1 mg dispersed 
cobalt according to stereotaxic coordinates [4]. In 
another group of  laboratory animals cobalt implan- 
tation caused activation of  the basolateral area o f  
the amygdaloid complex  (BAC). Some animals 

0007-4888/95/0002-0124512.50 �9 Plenum Publishing Corporation 



V. [. Kryuchkovu, S. A. Lukinu, und A|, t?. Timofe(;vu 125 

received ACTH (1 ~tg)in the analogous contralat- 
eral structure or  hypodermal  calcitrine (1 U) in- 
ject ions s imul taneous ly  with intracranial coba l t  
implantation. Ten experimental  series comprising 
106 rats were carried out. Also carried out  were 
left-side cobalt  implantation in LHA (8 rats) and 
BAC (t0), against the background of  hypodermal  
calcitrine injection (8 and 7, respectively), cobal t  
influence in conjunction with ACTH implantation 
in the contralateral area o f  LHA (7) or BAC (6), 
and intracranial cobalt and ACTH influence in the 
same localization �9 the background of  hypo-  
dermal caicitrine injection (7 and 6, respectively). 
Eleven animals received calcitrine only. The con-  
trol group included 36 rats, 

The hemoglobin  con ten t  in blood and lung 
tissue homogenates  was studied on the 10th day 
after the beginning of  treatment.  Lung blood fill- 
ing was est imated taking into account  the total 
weight o f  the lungs and the indexes descr ibed 
above [1,12]. Phospholipid and cholesterol ratio 
and concentrat ions were estimated in bronchoal -  
veolar flushes [3]. 

RESULTS 

Ten-day  influence of  implanted cobalt  on L H A  
caused a marked decrease of  lung filling, and o f  
the phospholipid and cholesterol content  (p<0.05) 
in the bronchoalveolar  flushes. At the same time, 
local cobal t  act ion on BAC caused a slight in- 
crease o f  the alveolar lipid concentrat ion,  espe-  
cially o f  cholesterol ,  against  the background o f  

�9 decreased hemoglobin content  and lung blood sup- 
ply (p<0.05) (Table 1). 

Contralateral (in relation to brain-implanted 
cobalt localization) ACTH injection caused a sharp 
increase o f  thc a lveolar  phosphol ip id  c o n t e n t  
bo<0,05) for action on LHA and a less marked 
increase of  the cholesterol and phospholipid Con- 
centrations in bronchoalveotar flushes for analogous 
action on BAC. Normalization of  lung blood fill- 
ing occurred in both groups. 

Local intracranial cobalt  injection into LH A  
against  the background  o f  calci t r ine in jec t ion  
caused a marked phospholipid increase in flushes 
and lung blood filling normalization. The same 
action on BAC caused an increase of  lipids, espe- 
cially o f  cholesterol. The low level o f  blood fill- 
ing remained unchanged. Calcitrine injection with- 
out action on the brain caused a reliable increase 
of  the phospholipid concentration in the broncho-  
alveolar flushes. 

Cobal t  on the left and ACTH on the right in 
combined action on brain structures against the 
background of  hypodermal calcitrine injection in 
the animals with hypothalamic localization of  in- 
tracranial influences caused a phospholipid concen-  
tration increase in the bronchoalveolar flushes and 
normalization of  lung blood filling. The same ac-  
tion on animals with amygdaloid localization caused 
a rise of  the alveolar lipid level, especially of  cho-  
lesterol, along with a low level of  lung blood fill- 
ing (Table 1). 

C o m p a r i s o n  o f  the  results  o b t a i n e d  f rom 
calcitrine experiments showed that almost all ani- 
mals to a various degree exhibited a marked in- 
crease of  the surface-active lipid level in broncho-  
alveolar flushes independently of  the localization of  
the cobalt-act ivated limbic structure. This index 

TABLE 1. Lipid C o n t e n t  in  Bronchoa lveo ta r  F lushes  and  Lung  Blood Fil l ing in Rats with Lateral LHA and BAC Coba l t  Ac t iva t ion  
(M• 

Indexes 
P h o s p h o l i p i d s ,  C h o l e s t e r o l ,  

g m o l / g  m m o l / g  o f  l u n g  L u n g  b l o o d  
l u n g  t i s s u e  t i s s u e  f i l l i ng ,  % 

C o  n t r o l  61 .92  •  

L o C a t  : c ~ b a l t  : : : : i m p l a n t a t i o n  
: : :  LHA:I .. : i : : : i  if:i: :-;ii ! :  : ~  ::: : ::~ . . . .  I :3~86•  

:::::::LHA a l 0 n g : : w i t i a  f:~:~:i):::/: ~ ) :  : : : ::~ ' !  .- :~ /: 
:: A C T H  : a d m i n i s t r a t i 0 n : l C o n t r a l a t e r a l i y ) :  : ~ 3 6 9 . 3 2 ~ 7 4 . 3 6  "~ 

: : :  C a l d i t r i n e  a d m i h i s ~ r a t i O n  ( h y p o d e r m a l l y )  3 6 8 ; 0 9 ~ 1 6 , 7 9 " *  
:~ :ACTH:I  a n d  c a t c i ~ r i n e  2 5 9 . 0 9 •  

�9 i i ; : i  : . : : :BAC:  . 85 .62•  ~176 
: ::BAC: a l o n g  w i t h :  : 

i il. " A C ~ H  a d m i n i s t r a t i o n  ( c o n t r a l a t e r a l l y ) :  9 0 . 7 0 •  
c a l c i ~ r i n e  a d m : i n i s t r a t i o  n : ( h y p o  d e r m a l t y }  7 5 . 6 4 •  

" -:::~: ~ : . A C T H  ~f id  -"caI c i t r i n e  ~ 4 4 : 5 4 •  

C a l  c i t r i n  e 142.87 • 39.24" 

1 9 . 0 4 •  4,31 •  

4.85---0.63" 2 . 1 8 •  8* 

2 3 . 4 6 •  
1 8 . 4 8 - - 4 . 6 4  ~ 
2 5 . 4 2 •  ~ 

5 7 . 8 7 •  11 *~176 

48 .04  •  
4 0 . 0 8 •  
6 2 . 0 6 - - 7 . 0 6 "  

2 4 . 2 2 •  

4.41 •  ~ 
3 . 2 4 •  
3 . 5 5 •  
] . 1 3 •  

3 . 6 5 •  
1.09 ---0.17" 
2 . 2 1 •  -~ 

4 .98 • 1.54 

Note .  * -- p<0.05 in  c o m p a n s o n  wi th  control :  * - p<0.05  m compar i son  with b ra in  cobal t  act ivat ion:  ~176 - p<0.05 in c o m p a n s o n  
wi th  a c t i o n  o n  v a r i o u s  b r a i n  s t ruc tu res .  
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remained unchanged only in animals administered 
preparation against the background of  amygdaloid 
activation. 

Action on the amygdala produced a marked 
cholesterol  increase in flushes (cholesterol  is a 
much less active surfactant). 

The dynamic of  lung blood filling against the 
background o f  calcitrine administration showed its 
normalizing act ion on the microcirculation in the 
lesser circulation of  animals with activation of  lat- 
eral hypothalamic structures and the absence of  
a d d i t i o n a l  e f f e c t s  agains t  the  b a c k g r o u n d  o f  
amygdala activation. 

Calcitrine is known to be a hormonal  prepa-  
ration which  regulates calcium and phosphorus  
metabolism. Its administration, like thyrocalcitonin, 
causes hypocalcemia .  A recently discovered new 
regulatory peptide,  calcitonin, is found in the epi- 
thelium of  the respiratory pathways located near 
blood vessels and in lung afferent endings belong- 
ing to C fibers. This peptide is thought to initiate 
central reflexes and the release of  biologically ac- 
tive compounds  [8,9,11]. Taking into account  these 
data, our results confirming the surfactant-stimula- 
tive activity of  calcitrine are consistent with the 
data of  other  authors. 

The effects of  suffactant stimulation in animals 
by ACTH implantation in various limbic structures 
do not cont radic t  the data on the adaptive influ- 
ence of  the hormone  on physiological functions. It 

may be assumed that the observed markcd aug- 
mentation of  alveolar phospholipids resulting from 
combined  ACTH-ca lc i t r ine  appl icat ion may be 
linked with activation of  brain peptidc processing 
because protease activity depends  on the calcium 
concentration 13,9]. 
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