
f ibers  the p r i m a r y  endings will be deformed  to a g r e a t e r  degree  than the secondary,  with the r e su l t  that  the 
d ischarge  will be intensified. This  explanation may account for the d i f ferences  in the r e sponse  of the p r i m a r y  
and secondary  endings in the an imals  r ece iv ing  thyroid.  

Changes in the sensi t iv i ty  of p r i m a r y  endings of the in t rafusal  f ibe rs  may evidently be one c a u s e  of the 
motor  d is turbances  a r i s ing  in thyro toxicos is .  
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A G E  D I F F E R E N C E S  IN T H E  A C I D - B A S E  B A L A N C E  

A N D  B L O O D  C L O T T I N G  S Y S T E M  D U R I N G  

S T A R V A T I O N  

L .  L .  S i n e o k  a n d  L .  N .  N e n o v a  UDC 612.014.462.6+612.115]: 
612.65-06.615.874.2:615.456 

The s ta te  of the a c i d - b a s e  balance and of the blood clotting sy s t em during s ta rva t ion  was stud- 
ied in young (5-6 months) and old (24-26 months) male  r a t s .  The t imes  of maximal  changes in 
the two s y s t e m s  were  found to coincide, but in the young animals  the acidotic c r i s i s  and hyper -  
coagulation developed e a r l i e r  and were  more  s eve re .  The old an imals  were  more  r e s i s t a n t  to 
s ta rva t ion  and died la te r  than the young r a t s .  
KEY WORDS: s tarvat ion;  age; a c i d - b a s e  balance;  blood clotting. 

Some worke r s  have r e g a r d e d  s ta rva t ion  as a therapeut ic  factor  in ce r ta in  d i seases  and also as a condition 
favor ing the prolongat ion of life [1, 3, 4, 8]. This  la t ter  view is pa r t i cu la r ly  in teres t ing  in the light of data 
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Fig. 1. Effect of s tarvat ion on indices of ABB (BB - buffer bases ,  SB - 
standard bicarbonate) and blood clotting (T - react ion t ime, R + K -  
clotting time) in young (1) and old (2) ra t s .  

showing that the sys tem of homeostas is  is less rel iable in the later stages of ontogeny, largely as a resu l t  of 
changes in the physicochemical  proper t ies  of the blood [7]. 

The state of the sys tems  of a c i d - b a s e  balance (ABB) and blood clotting and their  interconnection were 
investigated in animals of different ages totally deprived of food. 

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

Male ra t s  aged 5-6 and 24-26 months were used. After determination of the initial state of the ABB in 
whole blood and of the blood clotting sys tem the animals were kept in separate  cages and completely deprived 
of food {with no res t r i c t ion  on water), and the pa ramete r s  of the two sys tems  were  determined periodical ly un- 
til the ra t s  died. The ABB was investigated on a mic ro -As t rup  apparatus {Radiometer, Denmark).  The fol- 
lowing pa ramete r s  were determined:  pH, the part ial  p ressu re  of carbon dioxide (pCO 2, in mm Hg), buffer base 
(BB, in m e q / l i t e r ) ,  the buffer base shift (BE, in meq /Hte r ) ,  s tandard bicarbonate (SB, in m e q / l i t e r ) ,  a c t u a  
bicarbonate (AB, in meq/ l i ter) ,  and the total carbon dioxide (tot CO2, in meq/ l i te r ) .  The state of the blood clot- 
ting sys tem was investigated by means of the Tromb-2  (USSR) thromboelastograph.  The fo l lowingparamete r s  
of the th romboelas togram were determined: react ion time (R, in rain), clot formation t ime (K, in min), the 
clotting time (R + K, in rain), maximal amplitude (Ma, in ram), maximal elast ici ty of the clot (ME, in %), and 
the angular constant (< ~ ,  in deg). The dynamics of loss of weight of the animals and of their  survival  also 
was recorded.  The numerica l  resu l t s  were subjected to s tat is t ical  analysis [2, 5]. 

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

Changes in the ABB sys tem were s imilar  in direction in the two age groups and indicated the onset of 
compensated metabolic acidosis  during starvation.  For  instance, after  s tarvat ion for 48 h all indices of the 
metabolic components of the ABB sys tem were lowered, especially in the young animals:  BE f rom - 0 . 9  �9 0.21 
to - 2 . 0  =~ 0.20 meq/ ! i te r ;  SB from 23.6 �9 0.20 to 22.6 =~ 0.14 meq/ l i te r ;  BB from 47.5 =~ 0.27 to 45.6 * 0.23 
meq/ l i te r ;  tot CO 2 from 23.1 �9 0.31 to 21.7 =E 0.18 meq/ l i t e r  (P < 0.001 in all cases).  No significant change 
took place in the pH of the blood as a resul t  of a compensatory  decrease  in the CO 2 concentration.  

After  s tarvat ion for 48 h the blood clotting activity of the young animals was considerably increased:  
R, K, and R + K were reduced by 1o9, 0.7, and 2.6 min respect ively  (P < 0.05); < ~ rose  by 7.8 ~ a tendency 
was observed for Ma and ME to increase  als0. In the old ra t s  there was only a tendency toward the c o r r e -  
sponding changes in most  of the indices studied; only the R + K index fell by a stat is t ical ly significant degree,  

by 1.34 min (P < 0.05). 
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Fig. 2. Time of death of young (1) and old (2) ra t s  during starvation. 
Abscissa ,  period Of starvat ion (in days); ordinate, percentage of ani-  
mals dead. 

On the subsequent days of s tarvat ion the changes descr ibed above increased in the animals of both age 
groups;  they were more  severe  in the young animals and reached their  maximum sooner than in the old ra t s  
(Fig. 1). For  instance, the sharpes t  changes in the ABB indices (the acidotic c r i s i s )  were observed on the third 
to fourth day in the young animals.  The  thrombogenic potential of the blood also was highest at these t imes.  
The pH of the blood fell in the young animals f rom 7.41 =~ 0.003 to 7.36 �9 0.004, BB to 43.0 �9 0.34 meq/ l i te r ,  
BE to - 4.5 �9 0.13 meq/ l i te r ,  SB to 20.6 ~: 0.20 meq/ l i te r ,  and tot CO 2 to 21.7 �9 0.24 meq/ l i te r  (P < 0.001 in all 
cases) .  The thromboelastographic  indices R, K, and R + K decreased by 2.1, 0.8, and 2.9 rain respect ively  
(P < 0.05), ME increased by 92.69 (P < 0.05), and <~ by 14.2 ~ (P < 0.05). 

In the old animals the corresponding changes were less marked and the acidotic c r i s i s  did not develop 
unti l  the seventh day of starvation;  the blood pH at that t ime was reduced f rom 7.38 :~ 0.002 to 7.34 �9 0.11 
(P < 0.05), BB from 48.8 �9 0.28 to 44.7 �9 0.2 meq/ l i te r ,  SB from 22.8 �9 0.21 to 2i.2 * 0.29 meq/ l i te r ,  and tot 
CO 2 f rom 24,1 :~ 0.88 to 22.9 :~ 0.32 meq/ l i t e r  (P < 0.05). Whereas pCO 2 for the young ra t s  showed a compen- 
sa tory  decrease  throughout the period of starvation, in the old animals the curve of the changes in pCO 2 w a s  

wavelike in charac te r  with a tendency toward accumulation of CO 2. In the old animals also the greates t  in- 
c rease  in blood clotting activity was observed at the t ime of the acidotic c r i s i s .  

The mean daily loss of body weight of the young ra t s  was 2.89 and of the old 2.4%. The young animals 
began to die on the 4th day of s tarvat ion and the highest mortal i ty  was observed on the seventh day, but indivi- 
dual animals survived until the 16th day. The total loss of body weight at the time of death averaged 41.2q. 

The old animals s tar ted to die only on the eighth day of starvation; the mortal i ty was highest on the 15th 
day. The total loss  of body weight of the old ra t s  was 42.99. Some individuals actually survived until the 26th 
day (Fig. 2). 

The acidotic state thus developed ear l ie r  in the young animals than in the old and it was more  severe;  
this evidently led to a g rea te r  increase  in clotting activity of the blood than in the old ra t s .  

In the young organism the modification of metabol ism during s tarvat ion (development of endogenous 
lipemia, accumulation of ketone bodies in the blood, etc.) [6, 10] is probably more  marked than in old animals 
[8]; young ra t s ,  as these experiments  showed, are  less res i s tan t  also to conditions of endogenous feeding; 

The grea te r  r es i s t ance  of old animals to s tarvat ion can probably be explained by the development of 
adaptive mechanism in them to age changes in metabolism and a l so  to cer ta in  features that distinguish the func- 
tional state of the aging organism [3, 7]. 
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C H A N G E S  IN C O R T I C A L  E L E C T R I C A L  A C T I V I T Y  

IN P O I S O N I N G  BY C l o s t r i d i u m  p e r f r i n g e n s  

T Y P E  A T O X I N  

A. V. T s e l u k h ,  R.  F .  M a k u l ' k i n ,  
a n d  G. N. K r y z h a n o v s k i i *  

UDC 612.822.3.014.46:576.851. 
555.097.29 

In cats lightly anesthetized with pentobarbital (15-20 mg/kg) cortical electr ical  activity was r e -  
corded during the development of poisoning by the toxin of Clostridium perfringens type A, in- 
jected intramuscularly (100 MLD/kg). Changes in cortical" electr ical  activity occurred in two 
phases. In the f irs t  phase desynchronization of activity, preservation of evoked potentials and 
changes in the rhythm structure in response to photic stimulation were observed. Desynchroni- 
zation was not observed after preliminary mesencephalic section (mesencephalic preparation), 
indicating involvement of the ret icular  formation in the pathological process and its role in the 
desynchronization effect. In the second phase cortical  electr ical  activity was deeply inhibited, 
evoked potentials depressed, and the rhythm reconstruction reaction was disturbed. 
KEY WORDS: electrocort icogram; electromyogram; evoked potentials;rhythm reconstruction 
reaction; electrocardiogram; Clostridium perfringens type A toxin. 

There is clinical and experimental evidence [1-3, 7, 8, 12, 13, 17] of a lesion of the CNS in anaerobic gas 
gangrene infection. Many aspects of the nature and pathogenetic mechanisms of these lesions still remain un- 
explained. 

The object of this investigation was to study cortical electr ical  activity in the course of development of 
poisoning caused by Clostridium perfringens type A toxin. 

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

Experiments were carr ied out on 32 cats. In the experiments of ser ies  I (17 animals) intact cats were 
used, and to synchronize their EEG potentials, pentobarbital was injected intraperitoneally in a dose of 15-20 
mg/kg; in ser ies  II (15 animals) the experiments were carr ied out on cats with high mesencephalic section. 
The brain stem was divided between the superior colliculi and thalamus. A wedge-shaped section of the mesen- 
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