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.

 1.  (SBP)  (LV)
 (RV) 

.
-

PR P M±SE 2A±SE phi(95% CI)

SBR-LV 26 0.002 167.6±3.0 31.9±8.4 -48 (-154; -79)
SBR-RV 39 <0.001 29.1±0.9 13.5±2.6 -78 (-57; -99)

SBR-LV 10 0.002 207.6±2.1 21.3±5.9 -212 (-179; -246)
SBR-RV 5 0.046 40.3± .7 5.0±2.0 -288 (-236; -340)

: PR- : , 
(24- ); P- : =0; -MESOR ( ); 2 - -

; phi- , ,  360  24 -
00:00; 1- .

 3.  (SBP)
 (LV) -

.



 5 2006

21

 4.  (SBP)
 (RV) 

.

-
-
-

. -
-

, -
,  « », 

, 
-

 15-16 . -
 PO2 -

.
,  

-
, -

-

. -

, 
.

:
1.

-
, , -

, .
2. -

-
. -

, , 
, ,

-
.
3. -

-
-
-

1. . -
. -

. . . -
 « -

» - - .-2004.- .37-38
2. . 

. . . 
»

- .-2004.- .14-15
3. . -

 22  1984 

 //  " ". -
1987.- 6. .88-89.

4. Chibisov S.M., Matyev E.S. Cyclyc changes
in cardiomiocites ultrastructure //20th Internal sym-
posium on Chronobiology." Tel-Aviv. - 1991. -P.47

5. ., ., . 
. -

 // . -1995.- 5, .40.- C.
959-968



 5 2006

22

6. ., ., 
.  «

 » - , 1998, 250 .
7. ., .,

. 
 // -

. -2001. -  12,
. 627-630

8. Chibisov S.M., Changes of functional state of
a heart during 11-years solar cycle (experimental
research) //International Symposium “Cyclicity and
cosmological problems” Pirgulu, Baki-Baku-
“ELM”-2003, P. 31-37.

9.  Chibisov  S.,  Cornelissen  G.,  Halberg  F.
Chronomics: Circadian effects of magnetic storms in
rabbits circulation and transannual variation
//  2-

»  - .,  1-3
 2004 . - .21-23,

10. Chibisov S.M., Resolution conserning chro-
nobiolog and chronomics//Biomedicine and Phar-
macotherapy, 58 (2004) S. 186-187

11. ., ., .
.  -

 //- -
,  «

»- .-2002, 232 .
12. ., . 

-
. . .  « -

» - -
- .-2004.- .10-11

13. ., .

. .
.  « -

» - - .-2004.-
.20

14.  .  -
-

. . .  « -
» - -

- .-2004.- .21-23

THE INFLUENCE OF THE HELIOGEOPHISICAL
FACTORS ON BIORHYTMS OF ORGANISMS

Chibisov S.M., Frolov V.A., Strelkov D.G. *, Skriliov D.S.,
Romanova E.A. *, Harlickaya E.V., Halberg F. (USA)**, Cornelissen G. (USA)* *.

* Department of fisiology, RPFU, Moscow
**Halberg Chronobiology Center, University of Minnesota, Minneapolis,

*** Department of the general and clinical pharmacology, RPFU, Moscow

In current moment there is a urgent necessity of detailed researches in area of chronostructure of
rhythms and morphology of cardiovascular system and their modifications under action of the external envi-
ronment factors. The effects of social phenomena or variations of natural external synchronizers, such as the
rhythms of solar radiation and geomagnetic field variations, lead to a similar response in biological systems,
namely adaptive stress. The circadian acrophase differs with statistical significance, with a near-antiphase of
circadians in the profiles during a 3-day span with stormy geomagnetic activity on the one hand, as com-
pared to similar profiles during relatively quiet conditions on the other hand, in three other seasons as well as
in the same season 4 years earlier, when data collected over a single day also differ in terms of MESOR and
circadian amplitude.  Differences in MESOR and circadian amplitude from season to season are part  of  an
about-yearly variation. Our results allow the underlying mechanisms of morphofunctional modifications of
heart activity, controlled by time factor, to be determined. Magnetic storm modulates morphological and
functional state of the heart and the related systems. Changes in cardiomyocyte ultrastructure induced by
changes in geomagnetic activity were studied in experiments on rabbits. We describe a possible mechanism
underlying changes in cardiac activity in intact animals induced by geomagnetic perturbations. The most
pronounced alterations of cardiomyocyte ultrastructure were observed during the major phase of magnetic
storm.


