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Peptone shock can be produced compara t ive ly  easily exper imenta l ly  and it is a convenient  model  for the 
study of shock states. A factor of great importance in the genesis of peptone shock is a disturbance of the function 
of the nervous system [2, 4], and another is an increase in the vascular permeabi l i ty  [1, 12]. The permeabi l i ty  of 
the b lood-bra in  barrier  (BBB) is in t imate ly  connected with and dependent on the metabol ism of the brain tissue [3, 

20]. The qual i ta t ive changes in the internal mi l ieu  of the brain influence the functional state of the nervous cen-  
ters [8, 13, 18]. 

Because of the above considerations, when studying the pathogenesis of shock, the author set out to investigate 
the pe rmeabi l i ty  of various parts of the BBB and the distribution of p32 in the different regions of the nervous system 
in peptone shock. Only a few investigations have previously been undertaken in this direction, using insufficiently 

accurate  methods [16] or unsuitable models [11, 24]. 

M E T H O D  

Experiments were carried out on 24 dogs of both sexes. In seven animals  shock was produced by the in t raven-  
ous inject ion of a 40~ solution of Wit te 's  peptone (0.8 g/kg).  By accura te ly  regulat ing the dose of peptone, in each 

animal,  a state of shock of comparable  severity could be produced. 

The indicator of permeabi l i ty  used was NazHP3204, which penetrates into the cei ls  of organs and tissues and 
takes an ac t ive  part in metabol ic  processes [19, 25]. The isotope was in jec ted  in a dose of 22.5 #Ci /kg  intravenously 
in a state of marked shock. After the lapse of 1 h the cisterna magna was punctured and the cerebrospinal  fluid 
(CSF) was withdrawn, and at  the same t ime the chamber of the heart  was punctured for the extract ion of blood; 

when this had been done 300-400 ml  of air  was in jected into the heart  to ki l l  the animal .  Target  preparations were 
made  from tissue homogenates.  Radiometry was performed using a type AS-2 counter and type B-2 apparatus, with 
an accuracy A = ~ 3-5% and an eff iciency of the p ick-up of 20.7~ on a uranyl standard. The same indices were 
invest igated in normal conditions in 17 control animals by a s imilar  technique. The distribution of P= was ex-  
pressed in the form of the "percentage of incorporation" [14, 2 2 ] - t h e  ratio between the ac t iv i ty  found (in pulses/  
min/g)  in the invest igated tissue and the ac t iv i ty  in jec ted  per g body weight in percent,  and i t  was also determined 
in pulses/min by means of t ~2 standards of each experiment .  The index of permeabi l i ty  of the BBB (re la t ive  act ivi ty)  
was given by the gradient  of radioact ivi ty  of the tissue (CSF) as a percentage of the ac t iv i ty  of the blood serum. 

R E S U L T S  A N D  D I S C U S S I O N  

The data relat ing to the permeabi l i ty  of the BBB and the distribution of radiophosphate (see table) in the nor-  
ma l  dog's brain are in agreement  with information in the l i terature  [5, 11, 21]. Profound shock was charac ter ized  
by a long and marked lowering of the ar ter ia l  pressure, a fast pulse with a sharp diminution of the pulse pressure, a 
fa l l  of the rectal  temperature  (to 37.3~ and depression of the an imal ' s  reflex reactions. 
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The dynamics of the arter ial  pressure (in ram) in peptone shock 
was expressed by the following figures 46* 6 (5 min), 65* 9 (10 rain), 
7829 (15 rain), 76 i8  (30 rain), 74~17 (45 min), and 7026 (60 min); the 
in i t i a l  level  was 122+ 5. The degree of the m a x i m a l  reduction (as a per-  
centage of the ini t ia l  level) was 6a~ 4. 

The re la t ive  act ivi ty  of the CSF, as an index of the permeabi l i ty  
of the BBB, was essentially unchanged during shock. Its slight increase 
over normal  (ZX M= +1.9) lay within the l imits  of error of the mean 
(m+ 3.8) and was not s tat is t ical ly significant.  The concentration of radio-  
phosphate in the CSF was considerably reduced (see table).  To represent 
the relationship between the values of the radioact iv i ty  of the blood 
serum and the CSF in shock conditions the following formula, suggested 
by G. N. Kassil '  and S. Ya. Rapoport [9], was used: 

a - - A a  
- -  = I ~  + A K ,  

a - - / ~ e  

where a is the incorporation of P~ in the CSF in 0/% b is the incorporation 
of pS2 in the serum, and K is the coeff ic ient  of permeabi l i ty  (the re la -  
t ive act ivi ty) .  

Thus, peptone shock, although not changing the permeabi l i ty  of 
the barrier (K* ZX K), disturbs the constancy of the internal mi l ieu  of the 
brain for phosphate ions (a - A a). 

The percentage of re la t ive  ac t iv i ty  of P~ for a l l  the brain struc- 
tures except  the pia mater  (AM = +46.4; P<0.001) showed changes 
which were not stagistically significant in peptone shock. It rnay, there-  
fore, be concluded that  the permeabi l i ty  of the BBB to P~ is unchanged. 

The accumulat ion of radiophosphate in the brain during peptone 
shock and its distribution between the various parts of the central  ner-  
vous system differed essential ly from the corresponding indices in nor-  
mal  conditions (see table).  The percentage of incorporation of P~ in al l  
the parts invest igated was lowered. The m a x i m a l  fal l  (by 60% from the 
normal  level) was observed in the white mat ter  and the central  ganglia 
of the cerebral  hemispheres, and also in the medul la .  In both parts of 
the diencephalon and in the mesencephalon,  the pons, the cerebel lum,  
and the spinal cord, the t ~ content was depressed by 30-40%. 

Hence, the principles governing the change in the radioact iv i ty  of 
the brain in peptone shock were the same as those in the CSF: peptone 
shock disturbed the accommodat ion  function of the BBB in the regulat ion 
of the constancy of the chemica l  composit ion of the b ra in .  The most 

important  factor in the mechanism of this disturbance is not so much a 
lowering of the penetrat ion of pS2 in the direction from blood*brain,  as 

observed in several  pathological  processes [23], as (according to D. N. 
Nasonov and A. S. Troshin's theory [10, 15] of ce l lu lar  permeabi l i ty)  a 
decrease in the sorptive properties of the nerve tissue i tself  in relat ion to 
pSZ. There are reports in the l i terature [6, 17] describing the role of a 

change in the sorptive power of the cytoplasm of the brain cells in re la -  
tion to radiophosphate in the genesis of the disturbance of the pe rmea-  
bi l i ty  of the blood-brain  barrier.  
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All abbreviations of periodicals in the above bibliography are letter-by-letter translitera- 
tions of the abbreviations as given in the original Russian journal. Some or all  o f  t h i s  per i -  

od i ca l  l i t e ra tu re  may w e l l  be  a v a i l a b l e  in E n g l i s h  t rans la t ion .  A complete l ist  of the cover-to- 
cover English translations appears at the back of this issue. 
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