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Effect of negative emotion evocation on autonomic function activity of hearts in healthy population: an
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[Abstract] Objective To study the effect of negative emotion evocation on the autonomic function activity of hearts in
healthy subjects, and to initially discuss the mechanism by which negative emotion is involved in the development of coronary
heart disease. Methods We selected 69 healthy university students as our subjects. A computer game was used to induce the
stress among them; the skin code, heart rate and heart rate variability (HRV) were collected and compared at different phases.
Results The high frequency (HF) value was significantly decreased(F[2,67]=10.773,P<0.01), the low frequency (LF)
value was significantly increased(F[ 2,67 ]=5. 620,P<C0. 01), and LF/HF ratio was significantly increased(F[2,67]=40. 327,
P<C0. 01) at both expecting phase and coping phase, which indicates significant changes of cardiac sympathovagal activity,
including the relative excitation of sympathetic nerve, relative depression of the vagus nerve, and aggravated autonomic
imbalance. Conclusion Exposure of healthy individual to acute emotional stress can induce autonomic variation similar to that of
coronary heart disease, indicating that long-term negative emotional stress may be one of the risk factors for vagal dysfunction.
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Tab 1 Comparison of different emotion scores of 2 experiment phases

(n=69, x*s)
Emotion Baseline phase Game phase t P
Fear 0.1840. 39 4.0042. 24 11. 025 <0.01
Wondering 1.1040.74 4.18+1.99 9.294 <20.01
Sad 0.5340.51 0.7041.31 0.764 =>0. 05
Disgusted 0.9340.53 1.83+2.22 2.504 <0.05
Angry 1.33+1.19 2.0042. 21 1. 651 =>0.05
Tension 1.3340.99 5.35+1.33 14. 454 <20.01
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Tab 2 Comparison of skin code and heart rate in each phase

(n=169, ¥=+s)
Index Baseline phase Expecting phase Coping phase F r
Skin code 6.59+3.26 8.0443.79" 8.6643.96" 5.502* 0. 005
Heart rate 77.45412.96 81.21414.03 86.37+14.86" 4~ 6. 887 0. 001
* P<C0. 05 vs baseline phase; £ P<C0. 05 vs expecting phase
3 EMELETRESTUSELE
Tab 3 Comparison of heart rate variability indices in each phase
(n=169, T+s)
Index Baseline phase Expecting phase Coping phase F P
LF (ms? « Hz™ 1) 159. 27496. 06 253.834221.59* 212.21+148. 28 5.620 0. 004
HF (ms®? « Hz™ 1) 313.874354.01 182.744206.88" * 104, 254202, 81"~ 10. 773 0. 000
LF/HF 0.99+1.05 2.714+2.06* " 3.96+2.38* * AL 40. 327 0. 000

** P<C0.01 vs baseline phase; £4 P<C0. 01 vs expecting phase

3 3 i
T S UL L N L R SR SR T

XKl ELAT R A A S OB A A 2 R X TR
B BB R 55 23 S B B B RN X B B, T
B B B 1 ik Xk B A 3R 1) — Aol A 85 72 T 114
PO L AT i B0 B A £ 8 TR B A T R
22 R0 P I 9 B D X R SR A R T B R T
X B BE S e T X 4 TR B4 R X i R L AT
V& §EMINE (S

XA B BEAS [7] 15 28 217 0 20 S 8L, il Y
WL 25 PR 36 LA RMEL SRk A PR 4 o 2 TR I g
B TE 52 JNURF AE 1Y VAT 55 T L TE 8 2 T B Be L 38
JE X B B A Ll 2 I B B AL A T L o R A BT
Ha P rn P 1E B AT 55 Bir B Bodh 42 % Ay 1
B4 5 UL WA BTS2 04 107 ST 55 BE AT 200 e ke 4 1K 3
IONER IR &

HRV W45 53 BT 2 F 5 00 155 = 2 B 38 -3k
EMADIRE A BT k2 1 ARG X0 R AR
S T 1 5 AT S5 A 43 B 45 SR S L T T B B R
XPHrBe LF {6 7+, HF {6 F ¥, LF/HF E EJt,
F WG AE AT 55 o I 38 -3 G b 4 0 B
FEAE T A 3 B Ok A8 B Bl 28 1) B 1 AH X 2%
T3k TE P 25 T g 0 FEDGE I ] L 32 82K GE B 2 1 AN P
ks hn, 1egh R 5 E AN O A R AR R
AR — 2, e T B A HE {4745 0 1048 % %
FEHRA LT LA SE S B HRV M & 4845 HE
TEFREAG IF 5T 2 — o A 1 S AR 0+ B
I A5 11 43— A O ot AL 1 7 | 2T 44 2 1 R K 7
)5 HF {E GRS, IXAB UL HRV A 5 48 b5
HF {E /T BT 000 25 2 2008 o 0 1l 4 55 18 % 9 A
T H BB, X OB E HRV RS
RI LM G4 LF . LF/HF ¥4 A FF+, 360
O A SR A 28 LA PR 5 5 4 HF (B R B,



%11, %1

PR AR X T 0K PN Y S e S s A

« 1207 -

M 2 DI REA A B2 A, X B BIE B O 1 S
{2 N7 & B AR

A T 0 2 1L 1 BEAIL A v e R 3 bk B 45
A3~ 8 Ao B 1 BRE B - BXE B 1 2R 1t /Al R A R I B
HEJRE A B AR MRS U N AR N R 2 S
T XA B R A B S R, ARSI AR L T
15 45 N 0RO T FC -2 K- B IR CHPAD Bl 5 %
O JIE 0 22 T BB A A X R A e R A A T G
SiR O AR | i s T g 0 M IO B g A A A R
A AR O LR KT 3820 S R Sl Bk o g 1
JNT LA PN B AR A I BIL 2 L A O B R AR P R B
PO HEJC R R R A0 T S i O R
B RAE PR T 7 LR LA SR A BV L S BB A P B 45
B3t s TR 4% 2060 B T B /AR K P T
LT3 2 G852 2 40 W 1 ik e S ppl 2
) LA SR SR s K A 2 1 7 AE U

AT A T fet BRE A 1A 5% B T T 19 2 DO ST
O HIE FY S 28 T RE AR A5 RO IR S TR AR BL Y
AR AE 32 75 G 1 45 9 RT BE 2 TR O i Y FE B
WERZ—. (HIE0 A K 2 R IR R A
AR5 R 25 R AR I SO0 A 48 P 158 2 O S, G
HIE 125 o 22 Dy B8 ] 77 AR A Al 0 g A S LR B
AL IIREZ I BLE] 7 2t — P RR, BT —
AP T 5T IO RE S 6 0T G2 4 Ji DRy ek U o A aod R Ak
T B B A o s i e OB PR IR R A A%
g e i R AH R 812 5 0 1 HE R E i i2 e O
T ELAa 17 R R 19 8 AR S DL HE — 25 R0 7 e 0
S aod e F) AN TR) i B v o7 A 19 44 L BORT 0 JE )
Z I HEAALRY R

[Z % 3 #K]

[1] Kubzansky L D,Kawachi I. Going to the heart of the matter:
do negative emotions cause coronary heart disease? [J].] Psy-
chosom Res,2000,48:323-337.

[2] Carney R M,Freedland K E. Depression in patients with coro-
nary heart disease [J]. Am ] Med,2008,121:S20-S27.

[3] Appels A. Depression and coronary heart disease: observations
and questions [J]. ] Psychosom Res,1997,43:443-452.

[4] Joynt K E,Whellan D J,O’Connor C M. Depression and cardio-
vascular disease; mechanisms of interaction[ J]. Biol Psychia-

try,2003,54:248-261.

(6]

(7]

[8]

[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

Lang C C,Gupta S,Kalra P, Keavney B, Menown I, Morley C,
et al. Elevated heart rate and cardiovascular outcomes in pa-
tients with coronary artery disease; clinical evidence and patho-
physiological mechanisms [J]. Atherosclerosis,2010,212;1-8.
Acharya U R, Meena S, Nayak J, Xiang C, Tamura T. Auto-
matic identification of cardiac health using modeling tech-
niques;a comparative study [J]. Inf Sci.2008,178:4571-4582.
Thayer ] F, Yamamoto S S, Brosschot ] F. The relationship of
autonomic imbalance, heart rate variability and cardiovascular
disease risk factors[J]. Int J Cardiol,2010,141.:122-131.
Thayer J F,Lane R D. The role of vagal function in the risk for
cardiovascular disease and mortality [ J]. Biol Psychol, 2007,
74.224-242.
% R.FHFERSFMT A EMERNR W95 [D]. %
TR R AR AR L BTS2 R DL 2009,
Montano N, Porta A, Cogliati C, Costantino G, Tobaldini E, et
al. Heart rate variability explored in the frequency domain: a
tool to investigate the link between heart and behavior [ ] ].
Neurosci Biobehav Rev,2009,33:71-80.
Chattipakorn N,Incharoen T,Kanlop N, Chattipakorn S. Heart
rate variability in myocardial infarction and heart failure[ J]. Int
J Cardiol,2007,120:289-296.
Eller N H. Total power and high f{requency components of
heart rate variability and risk factors for atherosclerosis[ ] ].
Auton Neurosci,2007,131:123-130.
Stein P K, Kleiger R E. Insights from the study of heart rate
variability [J]. Ann Rev Med,1999,50;249-261.
Proceedings and Abstracts of the Annual International Society
of Electrocardiology Meeting, 33rd International Congress on
Electrocardiology and the 47th International Symposium on
Vectorcardiography,2006[J]. J Electrocardiol,2007,40(1 Sup-
pD) : S1-S79.
Goldston K, Baillie A J. Depression and coronary heart disease:
a review of the epidemiological evidence, explanatory mecha-
nisms and management approaches[ J]. Clin Psychol Rev,2008,
28:288-306.
Stein P K, Carney R M, Freedland K E,Skala J A, Jaffe A S,
Kleiger R E, et al. Severe depression is associated with marked-
ly reduced heart rate variability in patients with stable coronary
heart disease[J]. ] Psychosom Res,2000,48:493-500.
Thrall G, Lane D, Carroll D, Lip G Y. A systematic review of
the effects of acute psychological stress and physical activity on
haemorheology, coagulation, fibrinolysis and platelet reactivity:
Implications for the pathogenesis of acute coronary syndromes
[J]. Thromb Res,2007,120:819-847.
Brydon L, Magid K, Steptoe A. Platelets, coronary heart dis-
ease,and stress[J]. Brain Behav Immun,2006,20:113-119.
[Ex&mE] FME. D &



