The Journal of Applied Science Vol. 15 No. 2: 90-102 [2016]
NsaFINeAEaTUsTene doi: 10.14416/j.appsci.2016.07.001
ISSN 1513-7805 Printed in Thailand

Research Article

HAURINIZOIUADIZ UV sza Ml uiiaNnaIuaNRIlaves

v Y

VI d' ) Yy v T 1 d'
Qﬂifj‘mﬂ ﬂﬂ?ﬂﬂTﬂ\Iﬂﬂqﬂﬂ1ﬂﬁu1ﬂﬂﬂﬂﬂ1ﬂﬂﬂluﬂﬁ
Effect of obesity on cardiac autonomic nervous system of
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Abstract

Both the obesity and end stage renal disease (ESRD) treated with continuous ambulatory peritoneal
dialysis (CAPD) had been known as an adverse effect to the cardiac autonomic nervous system. However,
previous study did not conduct that obesity deteriorated cardiac autonomic nervous system in CAPD patients.
Accordingly, the objective in this study was to investigate whether obesity can reinforce the deteriorated effect on
cardiac autonomic nervous system in CAPD patients. Non-invasive techniques for evaluating the cardiac
autonomic nervous system were used in this study. The results showed that resting systolic blood pressure (SBP)
and heart rate (HR) of both CAPD patient groups were higher than normal values but there was not significant
difference between obese and non-obese groups. The results also demonstrated that obesity was unable to
augment the sympathetic hyperactivity in CAPD patients. However, there was significantly decreased of the heart
rate responses to deep breathing (p = 0.048). Thus, obesity could induce the parasympathetic hypoactivity in
CAPD patients. Unfortunately, the test of orthostatic, valsava ratio, and 30/15 ratio did not show any significant
difference in cardiac autonomic nervous system. Besides, for the CAPD patients with obesity, the heart rate
responses to deep breathing was inversely correlated with body mass index (BMI) (r = -0.377, p = 0.030).
Therefore, the outcome from this study indicated that obesity may induce the impairment of parasympathetic

activity in CAPD patients.
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o 9 ' a an . I~ a
wladgalunsazsouvesmsrigly muaumsi 4 10e7% heart rate responses to deep breathing 111N 151 51iiu

MIMOUVOITLUVUTTEMMITIFUNUNAN (YakincillazAtig, 2000)

heart rate responses to deep breathing = mean of six [heart rate (max - min)] aumsi 4

A =}

ad . [ v a o Y @
3.4 35 30/15 ratio Me¥AINMIUOUNND WA 15 WN ammmﬂau"l%lﬁmﬂwmmmanﬂwgﬂ

e

£ A o

=3 [ =y 1 3| A d‘ @ a o @ 1
winmovasnnalasunniuewilumiu  Tasaau i lvvazdurzgmitlimsgimdadiuves
Y v
5282178131 R-R interval ¥939031M3a U012 19A590 30 TUSI9328219815M319 R-R interval Y9995
Y LY 3 d' d’ Y o 3 3 a'a U .
mduvearialansan 15 mwaunsn 5 Tagmsnaaeuldmasinsa vamsnaaeuATINLA1 30/15 ratio
v =R Y an . I a o a a
gagavzgniiuiin 13 Taeds 30/15 ratio  1WlumsidszidunmsirinuvesszuulszmmmnFununan

(Yakincittaganalg, 2000)

(R—R)interval . es 30
(R—R)interval ; yeat 15

30/15ratio = ’cmmiﬁ 5
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a d aa
4. MIAATIZHNINADA
Yoyagnuanlugilvenunae (mean) tazAUlowUUIIATIN (standard deviation: SD) LAzgN
a 4 a s a 4 1 ] v o W @ 1 '
’J!ﬂi"Igﬂghﬂiﬂﬁuﬂiﬂﬂﬂilwuﬁﬂi ﬂ153lﬂ5131’i1’i1ﬂ311m§]ﬂ§]Ni’)fJNﬁuEJC‘T"IﬂiLIéUf’Nﬁ'JLLﬂiﬂN ) IEUINADY
1 Y Aaa . A Y 1 a3 a . . . 4
nqu14ada Mann Whitney U test (fia991ndoya liiilunisuaniaanuinlsnd (normal distribution) Tuvamei
' v o v ' o o wa
MIMIAANVTURUTTEHIA Y519 il ‘llfi]QfﬂﬁTlﬂ?f’l’)llﬂ”l‘i‘VI1\‘]11!"[1’0\‘1‘33‘]_1Uﬂizﬁ?ﬂ@ﬁiuuﬁﬁﬂ’]ﬂﬂﬂ
v q v W ' y 1 d e oA ¥ v Y '
TT’JclﬂﬂUGI’JLLﬂEG]N € VBN IU BUUINUN AYUNIANY LIASANNYIUTUITDULDD wWudu lLﬂ%@]’J!L‘]Ji@'IN”]

o w

o o Y Yo a & v o o . . { v W
VOINITUIUAAIY CAPD 1¥duilseansanudunusiesau (Pearson correlation coefficient) PyzaudedIA

o

p<0.05

NanN1INaaog

AmANHALIazHANIATINAN 9 vesormadias Iduaas 1 lumsd 1 Tasdaulsveaniizdan
1&un f:lmﬁ'ﬂﬁl 19N (body weight), ANV NTUTDUID (waist circumference), body mass index, triglyceride,
cholesterol, high density lipoprotein (HDL) tta low density lipoprotein (LDL) @ati)5u094m15 Jfadremsvlen
Tan1aninoa'18un hematocrit (Hct), hemoglobin (Hb), albumin concentration, MaNunatiesvoImsven ln
(Kt/V) 1182 normalized protein nitrogen appearance (nPNA) ua:ﬁmﬂimmﬁmumum%w'lﬁ'ufi ANuAU Tania
VuLiuaI (systolic blood pressure: SBP), anuau lavinvazriilonaiedn (diastolic blood pressure: DBP),
anusu TafinueananadoaLAREe (mean arterial blood pressure: mABP) 11az8A5 1A U912 19 (heart rate:
HR) MnmsAnsLAnimingene anwendusened uasdaiiviane Tunquendiaiinsfiiingdaud

@ @

ﬂ'wqqﬂ:hﬂa:u‘ﬁ”lajﬁma:é’mafmﬁﬁﬂf?mﬂmnﬁﬁﬁmﬁy: body weight (kg) (CN; 57.44 + 11.41 uag CO; 72.93
+ 10.57, p = 0.000), waist circumference (inch) (CN; 33.98 + 4.11 1ag CO; 40.29 + 3.24, p = 0.000) 48 body
mass index (kg/m’) (CN; 21.56 + 2.75 11ag CO; 28.97 + 4.26, p = 0.000) u@ixﬁmﬂ?amﬁﬂumq UG A KV,
nPNA, cholesterol, LDL, hematocrit, hemoglobin, albumin, SBP, DBP, mABP ii5ig HR i::ﬁ’jNﬂﬁjll CN ag
ngu co wun hulianuuanavedialitiodidg uanauNUN triglyceride Tungu CO UA1GINIINGN CN (CO:
178.19 + 111.66 g CN: 138.28 + 67.28, p = 0.039) Tun19a3 391w high density lipoprotein Tungu CO e

A 1UNGU CN (CO: 41.86 = 13.75 118 CN: 48.38 + 14.80, p = 0.047)
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M99 1 LAAINUANHUZIAZHANIATIINNATINAN 9] VOIAYNNAADA

Parameters CN(n=32) CO(m=21)
Age (years) 49.68 +12.09 52.76 £10.35
Gender (M/F) 18/14 10/11

Body Weight (Kg) 5744+ 11.41 72.93 + 10.57+**
Height (cm) 162.09 + 19.68 159.82 £9.75
Waist circumference (inch) 33.98 +4.11 40.29 + 3.24%%:*
Body mass index (Kg/mz) 21.56 £2.75 28.97 £ 4.26%**

SBP (mmHg) 150.31 +25.42 155.76 +21.63
DBP (mmHg) 76.31 +13.53 79.19 £ 11.65
mABP (mmHg) 100.98 + 13.25 104.71 +11.74

Heart rate (beats/min)

113.31 £ 15.25

117.47 +£13.39

Kt/'V 2.10£0.62 2.30+0.17
nPNA 1.11 £0.38 1.02 +£0.05
Triglyceride (mg/dl) 138.28 +£67.28 178.19 £ 111.66*
Cholesterol (mg/dl) 176.06 + 50.56 176.90 + 53.44
HDL (mg/dl) 48.38 + 14.80 41.86 +13.75*
LDL (mg/dl) 115.88 +42.91 108.62 + 36.36
Hct (%) 3435 +£7.96 30.90 £6.74
Hb (g/dl) 12.06 £5.24 10.20 £2.19
Albumin (g/dl) 3.48 +£0.62 3.56 +0.63

Agnuan3lugilved mean = SD.

o

* R%1ag *FF 11gDalia AR e iisdAumaanan p< 0.05, 0.01, Lag 0.001 AUSIAL

]

nNAIRd 2 uﬁmwammﬂmﬂ?ﬂmﬁﬂuﬁmﬂwmizuuﬂizﬁmﬁmiuﬁﬁﬁﬂmﬂqumﬁ‘ﬁwmmm
#1212 TaeW1 orthostatic test DSBP (difference of systolic blood pressure between supine and standing position:
mmHg), orthostatic test DDBP (difference of diastolic blood pressure between supine and standing position:
mmHg), valsava ratio, 1182 30/15 ratio ﬂlmﬁyqﬁmﬂﬁju‘lajﬁmmgmﬂ@iwaadwﬁﬁﬂﬁﬁﬂuj Tuuny N0 heart

rate responses to deep breathing (beats/min) WUINGY CO UA1BINIINGY CN BNiTsd1AYN DA (CO:

6.26 +£5.74 11a2 CN: 8.95 + 7.86, p = 0.048)
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M9d 2 udagwamsnadeumsauvesszulszamdaludanaiuguiilavesdgnnaaes

Test CN(n=32) CO(m=21)
orthostatic test DSBP (mmHg) 8.92+4.93 10.60 +5.87
orthostatic test DDBP (mmHg) 6.41 £4.39 9.19+5.79
valsava ratio 1.22+0.37 1.19+£0.28
heart rate responses to deep breathing (beats/min) 8.95+7.86 6.26 £ 5.74%*
30/15 ratio 1.22+£0.11 1.19+0.13

DSBP = difference of systolic blood pressure between supine and standing position (wamwadmmﬁuTaﬁ@wm:ﬁﬂﬂﬁuﬁaszwinﬁmauuawﬁﬁu)
DDBP = difference of diastolic blood pressure between supine and standing position (wa@hasuaammﬁuTaﬁmJmzﬁﬂfuﬂmﬂﬁ:}iwiwvhuauuawhﬁu)
Agnuaaslugyvod means SD

* nedalianuuanaised niisddyneadan p<0.05

4 o v o o o wa A o o Y
Lﬁ'ﬁ]'ﬂ'lﬂ'lﬁﬁ'lﬂ’J'lllﬁllW‘L!‘ﬁi$°H'J'N@]'JLL‘]J361]'E’Ni&’ﬂﬂﬂizﬁ'lﬂ@@liullﬁﬁﬂ?ﬂﬂilﬂ'lTVIN"IHEU’ENW'ﬂ"l]ﬂ’U
@ ' Y v v J o o 9 '
Alsang 9 VOIN1IZDIULAZAVAILYTA S VaIN1TUI1UARNIY CAPD WUNUNEY heart rate responses to

. LYy Ay Yo o o ¥ A ¥ A ' =~ v o o
deep breathing Gluﬂquﬂﬂ]ﬂ‘ﬂﬂﬂﬁﬂﬂ”liﬂ?ﬂﬂﬂ?ﬂ CAPD NUNITDIUNITDNQN CO UANUFUNUTHUUNNINU

@ v W

pdnsdAyNadaAnuArtiuIane (r =-0.377; p = 0.030) Awaadlugili 1

12

= .

E 10

= = - = - Heart rate responses to deep breathing
= r=-0.377: p-value = 0.030
E .
= 8
E *»

. -
K L4
< - . 4
E 6 " Bleady T4 - 5
e - -
= = =
E + e -
4 B
E & - -
-4
= : .
=3 "
. .
o &=//
26 28 30 32 34 36 38 40 42

BMI (Kg/m?)

31N 1. A2 WFURUT 521319 heart rate responses to deep breathing fUS¥HuIaMBva RN NTAR I

m3lenlanianiinessdaneiiaanin1zdIu (CO)
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A1 o [

: v
ngu CN ualumanaunu HDL lTungu CO ndufimdiniingu CN Fawamsanyiiiaeandesnumsann
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U®4 Paschoalttazntle (2009) Wmﬂugﬂuma:mu%zm:ﬂmm triglyceride g4N1tag HDL mmmw"lm

o w
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AallsnAvesszuuszamen TuiARIuNIIMSUNUANT 09904 baroreceptor reflex activity 89 11n31iu
A wa ¢ a A
INN5ANBIY GuptaazAz (2016) WUNETI8 CAPD 121ig1ian158iueIn151na arterial stiffness 1NN
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v o Jdo .. o
Yu TaslinNUFUNUFAUNITaAAIUBA baroreceptor reflex activity tazmMInIIUNanaIveszuvlszam
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renin angiotensin aldosterone tazo1uunannn1g sympathetic hyperactivity A A IaTHAUNNUUYD
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¥ARIvOINADAHN (Bianchi, 2000) Hona Nt IALN15Ia@101 uremic toxin Mnuludihemariilinadugins
Y 1 Y
M191UYDINA endothelial 1A% neuronal nitric oxide synthase ﬁﬂﬁ'gﬁﬂmiw@é’hmawaamﬁamﬁnqﬁuuax
e lilgmsinanizunnsesuesszuulszamon Tula (Neumannitag iz, 2004; Flanigan, 2007)
av g/l d’l Ya a [ G/Qd' o @ a ] 3}
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U32N0VAY valsava ratio, heart rate responses to deep breathing (46 30/15 ratio Qnﬁmﬂ%’“lumiﬂswﬁumi
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