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Effect of Feeding Behavior on Autonomic Nervous
Function of Heart in Miniature Swine
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( Zhejiang Chinese Medical University Laboratory Animal Research Center/ Comparative Medical

Research Center Hangzhou 310053 China )

[Abstract] Objective To observe the effects of feeding behavior on autonomic nervous function of heart in miniature
swine. Methods Electrocardiogram ( ECG) and autonomic activities were recorded before during and after ingestion Oh

2h and 4h from conscious and unrestrained miniature swine using a non-invasive telemetry system and the autonomic nervous
function was investigated by power spectral analysis of heart rate variability ( HRV) . Results Compared with before
ingestion ( BI) the Heart rate autonomic activities and normalize low frequency ( LFnu) power were obviously increased

R-R interval total power ( TP) very low frequency ( VLF) power and high frequency ( HF) power were significantly
decreased the LF to HF ratio was raised during ingestion ( IP) . After food the HR autonomic activities and LFnu were
decreased while RRI TP VLF and HF were increased and the LF to HF ratio was lowed especially after ingestion for 2h
and 4h. Correlation analysis showed that feeding behavior and TP VLF HF LF and LF/HF were closely related and the
multivariate linear gradual regression analysis also showed that feeding behavior and the VLF LF/HF and TP were closely

related and VLF played a major role in feeding behavior. Conclusion Feeding behavior was not only affected heart activity
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in miniature swine but also could affect cardiac autonomic nervous control which VLF played an important role in the
process of feeding behavior.
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Fig. 1 Feeding behavior observation in miniature swine
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Fig. 2 Effect of feeding behavior on RRI and autonomic activities in miniature swine
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Fig. 3 Effects of feeding behavior on HR, SDNN and RMSSD in miniature swine
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Fig. 4 Effects of feeding behavior on HRV power spectral analysis indexes in miniature swine

®

P P<0.05 ** P<0.01;(A)TP; (B) VLF; ( C) LF; ( D) HF; (E) LFnu HFnu  LF/HF

*

Note: compared with TP P<0.05 ** P<0.01; (A) Ln TP = log—ransformed total power; ( B) Ln VLF = log+ransformed very low
frequency power; (C) Ln LF = log-transformed low frequency power; ( D) Ln HF = log-transformed high frequency power;

(E) LFnu = normalized low frequency power HFnu = normalized high frequency power and the LF: HF ratio.

2.4 . . . . .
Pearson o
activity LnVLF (r =-0.730 P < 0.01) . .
LonHF(r = -0.518 P <0.01) .LaTP(r = - 0.717 .
P < 0.01) .LFnu(r = 0.634 P < 0.01) .HFnu(r N N .
=-0.634 P <0.01) LF/HF(r = 0.653 P < ;
0.01) ; D v 7
3 (1) activity = 9. 683 - o

0.852LnVLF R =0.730 P =0.000.(2) activity =
7.041 —0.624Ln VLF +0.283LF/HF R =0.796 P
=0.000. ( 3) activity = 6.677 — 4.417LnVLF +

0.419LF/HF + 3. 804LnTP R =0.844 P =0.000 o

VLF.LF/HF. RRI
TP VLF o
3 )

RRI



2012 1 22 1 Chin J Comp Med January 2012 Vol.22. No. 1 47

VLF
HRV
10 _
1 J .
1 2006 25(5): 539 -541.
2 )
2005 26(7): 23 -25.
12, 12 . 13
; Bray Ravussin 3 Alice Y. Kuo John C. Lee Geraldine Magnin et al.
Differential autonomic nervous system response in obese and
anorexic chickens ( Gallus gallus) J . Comp. Biochem.
Physiol. 2006 Part B 144: 359 —364.
SDNN.RMSSD. TP. VLF. HF LFnu

4 De Jong IC Sgoifo A Lambooij E et al. Effects of social stress

LF/HF on heart rate and h7eart rate variability in growing pigs J . Can
J Anim Sci 2000 80: 273 -280.

5 Task Force of the European Society of Cardiology the North

American Society of Pacing Electrophysiology. Heart rate

variability: standards of  measurement physiological
° interpretation and clinical use J . Circulation 1996 93:
- 1043 - 1055.
6 . Beagle
Y( NPY) . J . 2009 19
(1):69 -73.

( Orexin) . Ghrelin

7 Martinmaki K Rusko H Saalasti S et al. Ability of short-time

(CCK) . (PYY) . Fourier transform method to detect transient changes in vagal
0 , effects on hearts: a pharmacological blocking study J . Am .]J.
- ( IL—]) . -0 Physiol. Heart and Circulatory Physiology 2006 290 ( 6):
( TNF-a) «(IFN-a) " Y 2382 - 2589
8 N
( NPY) i Y5 I 2009 5(2):31 -32.
9 Kuwahara M Tsuino Y Tsubone H et al. Effect of pair housing
' on diurnal rthythms of heart rate and heart rate variability in
TP.LFnu.HFnu.LF/HF miniature swine J . Exp. Anim. 2004 53(4):303 -309.
NPY 10 T
J . 2009 18(30) :3777 =3779.
11 Schwartz G J. The role of gastrointestinal vagal afferents in the
° control of food intake: current prospects J . Nutrition 2000
VLF 16: 866 —873.
12 Bray GA. Reciprocal relation between the sympathetic nervous
system and food intake J . Brain Res Bull 1991 27(3 —4)
7 Pearson r N
13 Ravussin E  Gautier JF. Metabolic predictors of weight gain J .
VLF LF/HF Int J Obes Relat Metab Disord 1999 23 (Suppl.1) 37 —41.
TP . 14 . I .
VLF 2006 27(6) :42.
15 Balasubramaniam A. Clinical potentials of neuropeptide Y family
A of honmones J . Am J Surg 2002 183(4): 430 —434.

( )201140-27



