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Table 1. Cardiovascular Tests of Autonomic Function(Autocaft System, UnivED Technologies Ltd)

Normal Borderline Abnormal

Parasympathetic function

Valsalva ratio =121 1.11-1.20 <1.10

Lying and standing heart rate response(30/15 ratio) =1.04 1.01-1.03 <100

Respiratory sinus arrhythmia =15 11-14 <10
Sympathetic function

Lying and standing blood pressure response(mmHg) <10 11-29 =30

Handgrip exercise(mmHg) =16 11-15 <10
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Table 2. Clinical Characteristics of NIDDM Pa-

71z, @A adeteldAzt qudA Fk=lel AN,
BA2AE guidA FaE] AAHAZ p<0.05)
(Table 2). 23799 vjAFTAXN HEBA A&7 H
AellA BlHYHYI 22 XEHAM RA&AFFNE
2 BAE 169(696%)°10 %, 21898 AFT4
T HARAHY 23 YA AU PNE B
A 18Y9(@B7%) oIS B3 HATZFANE &
7] AEAZFNE B BT TH(304%) 22 A
Aoz @ vig NFTAME 2rIe v AYAHQ
AEN73BNE B BA7F A2 5(238%), 11'3
(624%)2 2 @3t (Table 3).

2. XEtAI0L ML U BXTUIM

7150 mE XHEMY JISHAL

AEA72NE A7 e 1099 BAEAA A
71 ool met v 2u wAFEdR)H A
FTTOEW) ZF BA A", g o 7|z}
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Table 3. Interpretation of Autonomic Function
Test in NIDDM Patients

without with
nephropathy  nephropathy
(n=23) (n=21)
normal 7(30.4%) 3(14.3%)
abnormal 16 18
early 7(30.4%) 2( 95%)
middle 1( 4.4%) 0( 0.0%)
terminal 4(17.4%) 5(23.8%)
atypical 4(17.4%) 11(52.4%)

Table 4. Clinical Parameters in 10 NIDDM Pa-
tients with Symptoms Suggesting Au-

tients tonomic Neuropath
without with without with
nephropathy nephropathy nephropathy  nephropathy

(n=23) (n=21) {n=4) (n=6)
M : F(number) 14:9 13:8 M : F(number) 2:2 2:4
Agel(year) 508 57+12° Age(year) 48+8 547
Duration of DM{month) 6714 150+18" Duration of DM(month) 148+ 49 99+47
HbAlc(%) 8.7£05 82104 HbA1c(%) 9518 7.7%£09
Hb(g/dL) 14.0%0.3 103106 Hb(g/dL) 13.7%1.1 9910
s-Cr{mg/dL) 08%0.1 35107 s-Cr(mg/dL) 05200 32+15
‘p<0.05 p<0.05
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Table 5. Cardiovascular Tests of Autonomic Function in 10 NIDDM Patients with Symptoms Sug-

gesting Autonomic Neuropathy

without nephropathy with nephropathy

(n=4) (n=6)
Valsalva ratio 1.66+0.61 1.16£1.02
Lying and standing heart rate response(30/15 ratio) 1.11+0.17 204%1.03
Respiratory sinus arrhythmia 19.00£22.14 10.17+9.58
Lying and standing blood pressure response(mmHg) 19.50+7.37 18.67+9.83
Handgrip exercise(mmHg) 18.00+20.31 8.00+9.14

Table 6. Clinical Parameters in 34 NIDDM Pa-
tients without Symptoms Suggesting
Autonomic Neuropathy

without with
nephropathy nephropathy

(n=19) (n=15)
M : F(number) 12:7 11:4
Age(year) 50*1 50+2°
Duration of DM{month) 6115 152+22°
HbA1c(%) 36*05 84+05
Hb(g/dL) 14104 105+0.7°
s-Cr(mg/dL) 0.8£00 3508
"p<0.05

Table 7. Cardiovascular Tests of Autonomic
Function in 34 NIDDM Patients with-
out Symptoms Suggesting Autonomic

Neuropathy
without with
nephropathy nephropathy
(n=19) (n=15)
Valsalva ratio 2.10%1.28 231£1.85
Lying and standing heart
rate response
(30/15 ratio) 211%+297 2.05t£1.10
Respiratory sinus
arrhythmia 2216+21.3  11.73+1083"
Lying and standing
blood pressure
response{mmHg) 1053£8.70  22.00*+1367
Handgrip exercise
(mmHg) 168911028 840t7.24
*p<0.05
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= Abstract =

The Difference of Autonomic
Dysfunction according to
the Absence or Presence of
Nephropathy in NIDDM Patients

Myung Im Kim, M.D., Tae Won Lee, M.D.
Yong Ho Koh, M.D., Hark Youel Na, M.D.
Kae Won Lee, M.D., Hee Jin Kim, M.D.
Chun Gyoo IThm, M.D. and Myung Jae Kim, M.D.

Department of Internal Medicine, Kyung-Hee
University, College of Medicine, Seoul, Korea

In order to assess the difference of autonomic dys-
function according to the absence or presence of ne-
phropathy in patients with NIDDM, tests for cardio-
vascular autonomic function were performed in 23
NIDDM patients without nephropathy(M:F 14:9,
mean age 50+8) and in 21 patients with nephropathy
(M:F 13:8, mean age 57%12). Tests for cardiovas-
cular autonomic function included the R-R interval
changes in response to respiration, Valsalva maneu-
ver, and lying-standing, the blood pressure changes
in response to lying-standing and sustained handgrip
exercise. The prevalence of autonomic dysfunction
was different between the patients without and with
nephropathy(69.6% vs 85.7%). For patients without
symptoms suggesting autonomic neuropathy, the sig-
nificant differences were found in the change of R-R
interval in response to respiration(22.16%21.30 vs
11.73+10.83; p=0.0390), in the change of lying-stand-
ing blood pressure(10.63+9.70 vs 22.00+1367, p=
0.0044) and in the change of blood pressure during
handgrip exercise(16.89+10.28 vs 8.40%+7.24; p=0.0065).

These results suggested that autonomic neuropathy

may occur more frequently in patients with diabetic

nephropathy than diabetes mellitus without neuropathy.

Key Words : Diabetic nephropathy, Diabetic au-
tonomic neuropathy
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