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Changes of Responses of Autonomic Nervous System in Patients
after Myocardial Infarction

Ji Won Park, M.D., Ho Joong Youn, M.D., Wook Sung Chung, M.D.,
Joon Chul Park, M.D., Chul Min Kim, M.D,, In Soo Park, M.D,
Jae Hyung Kim, M.D., Kyu Bo Choi, M.D,, Soon Jo Hong, M.D.
Department of Internal Medicine, Catholic University Medical College, Seoul, Korea

Background : The autonomic nervous system plays a critical role in triggering ventricular
arrhythmia and sudden death early after acute myocardial infarction. This study was designed
to determine whether or not vagal and sympathetic responses are impaired after myocardial
infarction and to evaluate the utility of physiologic stress tests for assessing autonomic dysfunc-
tion after myocardial infarction.

Methods : 8 male patients with acute myocardial infarction(Group A) and old myocardial
infarction(Group B) were studied with 8 control subjects of coinciding age and sex. 5 physiologic
stress tests(deep breathing, sudden standing, Valsalva maneuver, ice bag application on the
face, 70° head-up tilt test) were performed.

Results :

1) Variation in heart rate during deep breathing, Standing-up, Valsalva maneuver, and ice
bag application on the face was less in Group A than in Group B or Group C.

2) There was no significant difference in variation of heart rate between Group B and Group
C.

3) Variation in heart rate caused by 70° tilt was not significantly different among the three
groups.

Conclusion : Early after myocardial infarction, parasympathetic responses were significantly
impaired. whereas sympathetic responses remained intact. Heart rate variability using physiologic
stress test may be provide a means of detecting autonomic dysfunction after acute myocardial
infarction.

KEY WORDS : Autonomic nervous system * Myocardial infarction.
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Table 1. Selection of patients

Group A Group B GroupC
Number 8 8 8
Age(Yr) 59 9 58+ 10  58+7
Onset(days) 15 4 229t 66
Peak CPK* 14541371 15901 1064
*unit/l
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1087 G992 A F H3FE A
manometer®] VZAHo] U+ wbeE 15%7F 40

-mmHgZ £4 syen a2Fd AL AAxE

71&& o] @idal 238 o] b4 2 RR TE 2
Wt 22 Fehe] 7B &2 RR 1HEE b
dhAbel 8] (Valsalva rato) & F38tg o}

4) lce bag application on the face
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5) 70° head-up tilt test

RAAZAA L W& B AARPE R 10830
G AL A F o] 27 W(Table) &
o] &3] 2083t 70° head up tilt testS A} 3P3}Y
on v sEvict AAES} A4, d4E 33
Ao
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At
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1) AZEFA H31 ¥ A RR AFHY Fole
ATl A 60.0% 14.14 msec BT A= 156.0% 67.64
msec @ CTAE 160.0% 31.6 msec EA] AT 0|
BZ % Cioll H]3le SAIAHLE FoF A4 s
B H(p<0.005) (Fig. 1).

2) ZA W3le] @& H1 ¢ A RR 1EHY
8] (30 : 15 ratio) = AT°] 0.98+0.03, BF°] 1.04+
0.04 ¥ CFo] 1.09£0.062.24 ATl BF ¥ C

270+

ol vjstd EASH o K% #AE Y
(p<<0.005) (Fig. 2).

3) watul 224 A3 @ HA RR 1FH9 v
(Valsalva ratio) ¥ AT°] 1.08% 0.08, BF©] 1.34+ 0.
17 2 CFo] 1.31£0.132. 24 AF°] BT 2L CZl
vt BAIGH R FT FAE BAGH(p<o.
005) (Fig. 3).
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4).
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6) 70° head up tlt HAPA O] AlZbo] Z3}gel
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& Aol YUAH(Fig. 5).
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Fig. 1. Deep breating.
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Fig. 2. Sudden standing.
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Fig. 3. Valsalva maneuver.
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Fig. 4. Ice bag on face.
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Fig. 5. Head-up tilt test.
Fazt A7dA &40t d &

6.1, 7%’&}-1 A Aet HEALLE *’1‘—7]51 1 2 & (-
rcardian thvthm)o] e F4 A2 ZH4%F &
AN M T power spectral analysisE ©] &3t Al
el B 2y & eFoe Fuzy AA
g4dslsy ol o LFde uAAAel o
gA3E = A e BASAD. =3 A e
Agol, ARAF, x3t 2 B g &
o Alel Autg WEAde] Zaded ole
y

BA Wge] &3 9 Fazg ABA

rash @A Ron A4y wun 44
d7adel detn wa@ v A,

34% ¥ oFAAE APARAY g

9% 2w 42AY Bee ARge
AAG BT
A7 gom oA eHe] Auw thal
AgaAA Wgol Aoz RPa was
AeHO. ole] AAEe WIBAE BF 2579
FY AT AT BAEH BT LT vA
42 ANZ BATL vusded 37 2%el
FY A2 ANF BT B A2 FNF @
AZo) st Wik WEAC FAGHoZ o
YA FaEo] Yge B AN B FA0
WA 4T AAZT TP 42 F9F0
A AEA Yol el Fe B AT ME
WFBASTE Aol BARA A& B Sk
Aot B8 ol st H449) sHFuo)
a7y AZA 2E7h Hg 2= gen
JEk! Jrﬂ*‘ SFu) 42 ANZo] fLea
AA A8 RESE WARF B}
Aog ol YUY, FRAYIAE
o 9FHACH AFANE F4 4
4% 2719 o9 vh$ FAHE W3-g BAGh

¢

%
9)
Al
3}

o mi r
flo
.Z”.
N_- )'.1..



T3 FFEHA A2 AT FANAMe 5
Vs ool %y FHAHA o] Fuky
22 Bzl 9§ waldFo] 335 €}
weba g AS BAFA FFEHA ASAY
TEHO FuRAZA L Fofrt o @Rz Ba
Q T} 1D,

WFABAL BagAZA L] S He o
7HAl A Rak FdAbh e s 2
AFoME 47kA9] Ruzt ABA 9] g B
HAAE 17hA 9] w7 A 7AA Y ¥e-E B HALE
AN Fuzk A73A 9 veE BE A} 4
7HAE AgE A 4 AAh B Rag AF
Ae] vhg Feol g JehleA], olE HAYHo| 713
o9 geAE B7] Agelded £ dFiMe
47k AP el 25 SARAQA foAol A
$ B9 FUth

HZ HFEHE o] &% AuE RR HF ¥HolE
HE power spectrum analysis7} 270 Eo] =g
BAAY =g YFoz #AFE ojlgygn
Ath. AukE 4 R-R 7HZ 0] 9] power spectral den-
siye F709] F£28 AEE 7FAEd 0.15 Hz ©] 319
ANz MF (low frequency | LF)-& w|FA A =
Aol o w7 Gl s AA=HT 0.25
Hz A% 1% W5 (high frequency: HF)-&
SEH uFARe) G st AFHLG F
AEY A7 A% g 233 v F0 739
TFH A7 2 F Aol A2ANFT AN
AEAARZNE FHo2 2ZE 5 Ye Aot

>
N2

= AT 2710 2w ABAL U $949E
e g 2z ARA S 7zt A3 A Aol <
of oiM Fuzk AAGA 715 ol Be
A wgor He At gon oy

N
e

L o Hrd
Loy g 2 Qg0 T oy

)*E!OE

)

# e

1 FAH] JeRAe Fx e

183 29&49 2459 739
| Ze Rez Hojyopy. =3
Aol A% 715 g Fel 7t BdE
ol YL vHE Aoz BN

~N

N
1o
a £
o >

o\ d

o

®

2
o2

32 od 4T od oo T o Ml L
od ox LM ORI R & RIS ooft T

2 AAF 5 e 454 B4, 5 Rz
ARA Aok ok WG B ATNA Fae

ARst7le oY ohgd ug-Fauz A73A 9
T 9 & Bojste daht AI71E dF3le
oldth B nF ospd A2 BYF F Fuy
A3 7Rl i 718& A7t 2 dgsta o
5 A2 B34F ¥ A% 7159 #ae wE A
SAGA gl F HIH M ¥F, ¥H
Fasol we $8APY 7N, AR A7
sE4 Wz, ARARA Tl 9¥E HXe
Ao B8, 27T T BFE ATFo2H
ol M A&AGA 7159 Mo 4
AP, = 44 (baroreceptor) ] 54 9]
Folz AR Fop,

Kleigers 2 ]2 Hut MEA Q) a7t e
gl A2 AT F ATE 4 AA=T)
5.39 o)} Eom? Ao BN 4t
WEAol Zagn 4d A5 2] Erhn
B3 ThT.8),

WE BFEY @A Rz ABA} &
AsEa wz AFAY J)Fe] #AE 9 44
AE, A4 WHTe WP o] #AER 42
AT Fo uz AFAY 715E FAAIE
oA, wzk ABAL J1%E FFAIE FAT
APl BN IS ZA2AE F US
Ao Th19),

deFos Aute HTEe A2 345 3 34
At golu AdA B 2T §EF o
M #Ade JleRd, AA=d B34 44
AN GARIE B BFFH 2Yed ¥t
AET] AEAA Box o F& d3Ar) 9
F Qengn) 47 AMF F ASARZA u
<9 W3E dodle V1A ¢ A ANARA e
WSS BE of7hA deety Rat dAle] g
A7t B o @ds] o] Rojzof R0z A}
g9t

)
2

il <M

A2 BYF 27000 A-EAAA ] o] Fo] AAA
FAHG ARG FAME FLA7IEd oA
8% AAZ A3tk Aol AHA K1 1987
W Kleigers& AT AMZF 3 At ¥ E A (heart

- 277 —



rate variability) 8} ZAe} AlGES F7} Alolo)
LEI BA ASE B ¥ QUoh

-

A AT ANF 32 38 S ATOE, S T
Az g 6719 o] F<] #Al 8L BTLE, 4
Ao Qe 88 CFo 23ty 5719 Aty
B3t & Haz A73Ae S Be AHA
24 A3E, 719, dau 3 2 GuRe) d
FoUE &3¥E AAE Adsidn, adAF
Ao W88 M= HAFZA 70° head up tilt testE
A A

4 1}:

1) A3 F, 719, vabalva', ¢HaR] 98 F
HUE 28 $¥eu BF 47 vty WEAol
Aol B8 CTol Hl3le FASH o2 2 23lA
Zasol AATH(p<<0.005).

2) A% F, 719, valsalva®l, qdRe] E& F
HUE &8 %S o BEH CE Aloldle At
o] WEA FAFAHZ 99 Ue Aole
A

3) 70° head up tlt ZAAMAGlE ZE FollA A
Ztol Ao whe} Autrrt AA Sohete FAE
BQou A BARA] zole AT

4 8:

A AS ANZe 27ldEe RugAFA ¥
S0 Foli 7t A A A o ] dte] A3 dojupn
ol&jt A& AAA Y J1eANE ASBENF LY
F 670 olFdle EHE Aoz Moy
NS Ao A e gy FIHAE o] 8F A
w3 W E A (heart rate variabiliy) 9] 23 &
AZA Q] whgo] H3lE dollied EFE E F
Ag oz Algddh

References

1) Bennett T, Wilcox RG, Hampton JR : Cardiovas-
cular reflexes in patients after myocardial infarction.
Br Heart | 44 : 265-270, 1980

2) Rovere MT, Specchia G, Mortara A, Schwarz
PJ : Baroreflex semsitivity, clinical correlates, and
cardiovascular mortality among patients with a first
myocardial infarction. Circulation 78 . 816-824,
1988

3) Ryan C, Hollenberg M, Harvey DB, Gwynn R :
Impaired parasympathetic response in patients after
myocardial infarction. Am ] Cardiol 37 . 1013-1018,
1976

4) Kleiger RE, Miller JP, Bigger JT, Moss AJ : Dec-
reased heart rate variability and its association with
increased mortality after acute myocardial infarc-
tion. Am J Cardiol 59 : 256-262, 1987

5) Hayano ], Sakakibara Y, Yamade M, Ohte N, Fuji-
nami T, Yokoyama K, Watanabe Y, Takata K : De-
creased magnitude of heart rate spectral components
in coronary artery disease. Circulation 81 . 1217-
1224, 1990

6) Molgaard H, S rensen KE, Bjerregaard P : Circa-
dian variation and influence of risk factors on heart
rate variability in healthy subjects. Am J Cardiol
68 . 777-784, 1991

7) Ewing DJ, Neilson JMM, Travis P : New method

Jor assessing cardiac parasympathetic activity using
24 hour electrocardiograms. Br Heart ] 52 . 396-402,
1984

8) Kamath MV, Fallen EL : Diurnal variations of
neurocardiac rhythms in acute myocardial infarc-
tion. Am J Cardiol 68 . 155-160, 1991

9) Saul JP, Arai Y, Berger RD, Lilly LS, Colucci WS,
Cohen R] : Assessment of autonomic regulation in
chronic congestive heart failure by heart rate spectral
analysis. Am J Cardiol 61 . 1292-1299, 1988

10) Lombardi F, Sandrone G, Pernpruner S, Sala R,
Garimoldi M, Cerutti S, Baselli G, Pagani M, Mal-
liani A : Heart rate variability as an index of sym-
pathovagal interaction after acute myocardial infar-
ction. Am J Cardiol 60 : 1239-1245, 1987

11) Mcareavey D, Neilson JMM, Ewing DJ, Russell
DC : Cardiac parasympathetic activity during the
early hours of acute myocardial infarction. Br Heart
J 62 165-170, 1989

12) Billman GE, Schwartz PJ, Stone HL : Baroreceptor
reflex control of heart rate . A predictor of sudden
cardiac death. Circulation 66 . 874-880, 1982

13) Vybiral T, Bryg RJ, Maddens ME, Boden WE :
Effects of passive tilt on sympathetic and parasym-
pathetic components of heart rate variability in nor-
mal subjects. Am J Cardiol 63 . 1117-1120, 1989

14) Airaksinen KEJ, Ik heimo MJ, Linnaluoto MK,
Niemel M, Takkunen JT : Impaired vagal heart
rate control in coronary artery disease. Br Heart

- 278 —



J 58 . §92-597, 1987

15) Tristani FE, Kamper DG, Mcdermott DJ, Peters
BJ, Smith ]JJ . Alterations of postural and valsalva
responses in coronary heart disease. Am J physiol
233 . 694-699, 1977

16) Pagani M, Lombardi F, Guzzetti S, Rimoldi O,
Furlan R, Pizzinelli P, Piccaluga E, Turiel M, Ba-
selli G, Cerutti S, Malliani A : Power spectral anal-
ysis of heart rate and arterial pressure variabilities
as a marker of sympatho-vagal interaction in man
and conscious dog. Circ Res 59 . 178-193, 1986

17) Martin GJ, Magid NM, Myers G, Barnett PS,
Schaad JW, Weiss JS, Lesch M, Singer DH . Heart
rate variability and sudden death secondary to coro-
nary artery disease during ambulatory electrocardio-
grapic monitoring. Am ] Cardiol 60 . 86-89, 1987

18) Hull SS, Evans AR, Vanoli E, Adamson PB, Albert
DE, Foreman RD, Schwartz PJ . Heart rate varia-
bility before and after myocardial infarction in cons-
cious dogs at high and low risk of sudden death.

J Am Coll Cardiol 16 : 978-985, 1990

19) Vybiral T, Bryg RJ, Maddens ME, Bhasin SS, Cro-
nin S, Boden WE, Lehmann MH : Effects of trans-
dermal scopolamine on heart rate variability in nor-
mal subjects. Am ] Cardiol 65 . 604-608, 1990

20) Odemuyiwa O, Malik M, Farrell T, Bashir Y, Polo-
niecki J, Camm J : Comparison of the predictive
characteristics of heart rate variability index and
left ventricular ejection fraction for all-cause morta-
lity arrhythmic evenis and sudden death after acule
myocardial infarction. Am ] Cardiol 68 . 434-439,
1991

21) Farrell TG, Bashir Y, Cripps T, Malik M, Polonie-
cki J, Bennett D, Ward DE, Camm FA]J . Risk stra-
tification for arrhythmic events in postinfarction pa-
tients based on heart rate variability, ambulatory
electrocardiographic variables and the signal-avera-
ged electrocardiogram. | Am Coll Cardiol 18 : 687-
697, 1991

- 279 —



	199424020272.pdf
	199424020273.pdf
	199424020274.pdf
	199424020275.pdf
	199424020276.pdf
	199424020277.pdf
	199424020278.pdf
	199424020279.pdf

