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RESPIRATION RATES AND HEART RATE VARIABILITY IN HEALTHY 

VOLUNTEERS IN BIOFEEDBACK CONNECTION 
A.L. Kulik1, A.K. Zaderihin2, V.I. Shulgin2, .I. Iabluchanskyi1 
1V.N. Karazin Kharkov National University, Ukraine 
2National Aerospace University, named by N. E.  Zhukovskii «Kharkov Aviation Institute», Ukraine  
 
At the 4 healthy volunteers aged 22 to 29 years (2 men and 2 women) with a body mass index from 21 to 

23 individual characteristics and general regularities of heart rate variability (HRV) frequency dependence 
were examined. It is shown that the frequency of paced breathing  significantly affects the power and structure 
of the HRV spectrum and regulation in general. Increasing of LF domain of the HRV occurs on breathing 
frequencies 5-8 per minute. Increasing of HF domain of HRV occurs on breathing frequencies 9-13 per min-
ute. Changes in TP of HRV are more related to the LF and less to HF domain. Biofeedback with different 
programs of changing in the paced breath frequency can be a powerful tool of intervention in the regulation 
and quality of life.  

KEY WORDS: heart rate variability, biofeedback, breathing frequency 

    -
     -
   [2, 5, 8].  

    
   -

   ( ) [3, 11, 15].  
     

  ,  -

      
   -

 [9, 11, 14].  
    

       
 [15].   

, ,   
   - 



 « ». . 18

 21

       -
 .    -

    
     

 [4, 7, 11, 14],    
    -

      -
  . 

,    
      

   ,   -
     

,      . 
     

 «     
  -

  »   
0109U000622. 

 .  -
    -

     -
     

     
    

 . 

   
 4    

  22  29  (2   2 
),      21  

23.    -
  81  85  ,  -

    � 100/60  
120/80  . . 

     -
   

«CardioLab 2009» (« - »)  -
   1000  -

  10     
 .  -

   ,    
   

( )     
( )    5, 6, 

7, 8, 9, 10, 11, 12  13    
( ).    , 

    «CardioLab 2009».  
  ( -

)    -
      : 

 (VLF) �   0,0033  
0,05 ,  (LF) �  0,05  0,15   

 (HF) �  0,15   0,40 . -
,    -

   ,  
( , , 

, )   -
    -

;    �   
  :  

     � -
 ;   -

    -
  [15].  

    -
    -

 ( )    : 
  (TP, 2)  , 

    (VLF, 
2),  (LF, 2)   (HF, 2) 

,  LF/HF   -
    VLF/ 

(LF+HF)    
. 

  Microsoft Excel 2003  -
    

      
    .  

    
     -

 ,     -
 . 

   
 . 1    

   .    
   . 

 

0

10

20

30

40

50

60

70

80

90

100

5 6 7 8 9 10 11 12 13

/

 1
 2
 3

 4

 
 

. 1.     . 



. . . - . 2009.  879

 22

 . 2   TP  
  .     -

     -
.       

   5, 6  7   
     -

    .  

     -
       -

 12  13   .  
 . 3   VLF  

   .   -
      

 . 
 

0

2000

4000

6000

8000

10000

12000

14000

16000

18000

20000

5 6 7 8 9 10 11 12 13

/

 1

 2
 3

 4

 
 

. 2.      . 
 

0

500

1000

1500

2000

2500

5 6 7 8 9 10 11 12 13

/

 1
 2
 3

 4

 
 

. 3.  VLF    . 
 

 . 4   LF   
 .    -

 LF     5-8  

      -
   (9-13   -
)  . 

 

0

2000

4000

6000

8000

10000

12000

14000

5 6 7 8 9 10 11 12 13

/

 1
 2

 3
 4

 
 

. 4.  LF    . 



 « ». . 18

 23

 . 5   HF  
  . HF     

    5-8   
,      9   
       

11-13   .  
 . 6   -
 LF/HF   .   

     LF 
.  

 

0

1000

2000

3000

4000

5000

6000

7000

8000

5 6 7 8 9 10 11 12 13

/

 1
 2
 3

 4

 
 

. 5.  HF      . 
 

0

5

10

15

20

25

5 6 7 8 9 10 11 12 13

/

 1

 2
 3

 4

 
 

. 6.   LF/HF    . 
 

 . 7   -
 VLF/(LF+HF)   . -

  VLF/(LF+HF) -

  VLF    
     

  . 
 

0

0,2

0,4

0,6

0,8

1

1,2

1,4

1,6

1,8

5 6 7 8 9 10 11 12 13

/

 1
 2

 3
 4

 
 

. 7.   VLF/(LF+HF)   . 
 
 



. . . - . 2009.  879

 24

    
      -
     -
      

[1, 3, 5, 6],    -
.  

 ,   -
    ,   ,  
  LF    

5-7   (0,83-0,11 )  HF   
   (9-11   

),      
     -

  .  , 
     -

     , 
 HF  LF   -

.  
   

 9   ,    -
    0,15 , 

    LF  HF  
      

     
.  

  VLF  -
      

 ,   -
      -
 3    .  [4]  -

,   -
 -    

     
VLF.   ,   -

   VLF   
,      -
     

   . 
      

     -
  [2, 7, 9, 10, 12, 13]. -

       (5-6 
 ) ,     LF 

,     
   LF   (7-9 -

  ),    
 HF     (9-13 

  ),   -
    . 

   -
   -
   -

      
.  

    
       

 ,     -
    

    
     [15]. 

 
1.    

     
   , , 
  . 

2.  LF    
    5-8  . 

3.  HF    
    9-13  . 

4.       -
  LF   � HF. 

5.      
   -

    
    

    . 

 
1. Buchner T. On the nature of heart rate variability in a breathing normal subject: a stochastic process 

analysis. / T. Buchner, M. Petelczyc, J. J. Zebrowski [et al.] // Chaos. � 2009. �  19(2). � P. 428�504. 
2. Brown T. E. Important inuence of respiration on human R-R interval power spectra is largely ignored. / 

T. E. Brown, L. A. Beightol, J. Koh [et al.] // J App Physiol. � 1993. �  75. � P. 2310�2317. 
3. Fang Y. Effect of different breathing patterns on nonlinearity of heart rate variability. / Y. Fang, J. T. 

Sun, C. Li [et al.] // Conf Proc IEEE Eng Med Biol Soc. � 2008. � P. 3220-3223. 
4. Jovanov E. Real-time monitoring of spontaneous resonance in heart rate variability. / E. Jovanov // Conf 

Proc IEEE Eng Med Biol Soc. � 2008. � P. 2789-2792. 
5. Kobayashi H. Does paced breathing improve the reproducibility of heart rate variability measurements? / 

H. Kobayashi // J Physiol Anthropol. � 2009. � 28(5). � P. 225-230. 
6. Koskinen T. Short-term heart rate variability in healthy young adults: the Cardiovascular Risk in Young 

Finns Study. / T. Koskinen, M. Kähönen, A. Jula [et al.] // Auton Neurosci. � 2009. � Vol. 145(1-2),  
28. � P. 81-88. 

7. Lehrer P. M. Resonant frequency biofeedback training to increase cardiac variability: rationale and man-
ual for training. / P. M. Lehrer, E. Vaschillo, B. Vaschillo // Appl Psychophysiol Biofeedback. � 2000. � 

 25. � P. 177-191. 
8. Ng J. Autonomic effects on the spectral analysis of heart rate variability after exercise. / J. Ng, S. Sunda-

ram, A. H. Kadish [et al.] // Am J Physiol Heart Circ Physiol. � 2009. �  297(4). � P. 1421-1428. 
9. Perakakis P. Breathing frequency bias in fractal analysis of heart rate variability. / P. Perakakis, M. Tay-

lor, E. Martinez-Nieto [et al.] // Biol Psychol. � 2009. �  82(1). � P. 82-88. 
10. Siepmann M. A pilot study on the effects of heart rate variability biofeedback in patients with depression 

and in healthy subjects./ M. Siepmann, V. Aykac, J. Unterdörfer [et al.] // Appl Psychophysiol 
Biofeedback. � 2008. �  33(4). � P. 195-201. 



 « ». . 18

 25

11. Shields R.W. Jr. Heart rate variability with deep breathing as a clinical test of cardiovagal function. / 
R.W. Jr. Shields // Cleve Clin J Med. � 2009. �  76. � Suppl 2. � P. 37-40. 

12. Stark R. Effects of paced respiration on heart period and heart period variability. / R. Stark, A. Schienle, 
B. Walter [et al.] // Psychophysiology. � 2000. �  37. � P. 302-309. 

13. Song H-S., The Effects of Specific Respiratory Rates on Heart Rate and Heart Rate Variability / H. S. 
Song, P. M. Lehrer // Appl Psychophysiol Biofeedback. � 2003. �  28 (1). � P. 13-23. 

14. Van de Louw A. Breathing cardiovascular variability and baroreflex in mechanically ventilated patients. / 
A. Van de Louw, C. Médigue, Y. Papelier et al.] //Am J Physiol Regul Integr Comp Physiol. � 2008. �  
295(6). � P. 1934-1340. 

15. Yabluchansky N. The heart rate variability (HRV) Point: Counterpoint discussion raises a whole range of 
questions, and our attention has also been attracted by the topic. / N. Yabluchansky, A. Kulik, A. Mar-
tynenko // J Appl Physiol. � 2007. �  102. � P. 1715. 

  O. .,  O. .,  . .,  . ., 2009 
 

: 616.981.553 

-   
    

. . 1, . . 1, . . 2, . . 3 
1     . . ,  
2     ,  
3   ,  
 

    -    -
  .     10 .    -

 ,  ,       -
 ,   . ,      

        . ,   
           -

 .  
 : , , , , ,  

 
-     

 4   
. . 1, . . 1, . . 2, . . 3 

1     . . ,  
2     ,  
3   ,  
 

    -      -
  .    10 .     , 

 ,       ,   -
. ,          -

    . ,       -
     '    .  

 : , , , , ,  

 
CLINICAL AND EPIDEMIOLOGICAL CHARACTERISTIC 

OF BOTULISM IN THE KHARKOV REGION 
T.I. Lyadova1, O.V. Volobueva1, V.P. Maliy2, M.A. Tymkovich3 
1V.N. Karazin Kharkov National University, Ukraine 
2Kharkov medical academy of postgraduate education, Ukraine 
3Uzhgorod national university, Ukraine 
 
In the article presents of clinical and epidemiological data by disease by botulism in Kharkov during the 

last 10 years. In detail the epidemiology aspects of disease by botulism are studied, age description, clinical 
symptoms of disease depending on weight of current, complications and outcomes. It is set, that duration of 
latent period at botulism straight relies on weight of disease and his outcomes. It is exposed, that is the 
dominant etiologic factor of botulism in the Kharkov region smoked and dried fish domestic preparation.  

KEY WORDS: botulism, etiology, epidemiology, clinic, complications, outcomes  


