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WFZER S OBEEL (F30) : Aim of study was to examine the association between the autonomic
function and glucose tolerance in Japanese. 1032 individuals who were free of treated
diabetes were studied. Indices representing the autonomic function were examined based
on the R-R intervals during 5 min, and 75g oral glucose tolerance test was done for them.
High levels of the standard deviation of all normal R-R intervals (SDDN) and heart rate
variability (HRV) index were significantly associated with decreased odds ratios for IGT or
diabetes. The significant associations were remained after adjustment of BMI, diastolic
blood pressure, a use of antihypertensive agents, physical activity, smoking, and alcohol
drinking. Our data suggest that autonomic nervous system may influence the glucose
intolerance and diabetes among the general Japanese population.
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Means SD
(n=1032)

Age y 59.7 11.9
Men % 319
Body mass index kg/m2 233 31
Waist circumference cm 83.3 9.0
Systolic blood pressure mmHg 128.8 19.6
Diastolic blood pressure mmHg 71.0 11.4
Triglyceridest mg/dl 935 (68-132)
LDL-cholesterol mg/dl 120.3 28.6
HDL-cholesterol mg/dl 60.2 14.2
Total cholesterol mg/dl 206.7 322
Fasting glucoset mg/dl 920  (86-98)
1h-glucoset mg/dI 152.0 (121-186)
2h-glucoset mg/dl 1205 (101-147)
Fasting insulint uU/ml 4.7 (3.36-6.71)
1h-insulint uU/ml 476 (32.7-68.7)
2h-insulint pU/ml 40.4 (27.7-60.2)
Hemoglobin Alc % 5.09 0.41
HOMA-IRt 1.07 (0.75-1.56)
Medication for hypertension % 225
Medication for dyslipidemia % 145
Current smoker % 7.1
Regular drinker % 48.5
Physical activity METSs- h/day 35.9 4.6

tMedian and interquartile
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LnSDNN LnrMSSD HRV Index LnLF LnHF  LnLF/HF

Fasing glucose B -0.114 -0.106 -0.105 -0.066 -0.096 0.046
P-valle <0001 <0.001 <0.001 0.034 0.002 0.139
1h-glucose B -0.116 -0.117 -0.112 -0.091 -0.118 0.028
P-valle <0001 <0.001 <0.001 0.004 <0.001 0.371
2h-glucose B -0.115 -0.109 -0.108 -0.084 -0.106 0.029
P-valle <0001 <0.001 <0.001 0.007 <0.001 0.359
Fasing insulin B -0.024 -0.083 -0.029 -0.045 -0.078 0.031
P-value  0.439 0.008 0.350 0.147 0.012 0.317
1h-insulin B -0.048 -0.065 -0.067 -0.037 -0.060 0.025
P-valle  0.125 0.036 0.032 0.240 0.053 0.424
2h-insulin B -0.080 -0.099 -0.063 -0.061 -0.085 0.015
P-valie  0.010 0.002 0.042 0.051 0.007 0.631
HOMA-IR B -0.039 -0.097 -0.043 -0.052 -0.090 0.039

P-value  0.212 0.002 0.164 0.095 0.004 0.214

B AR AR EETEE D 5 5 SDNN & rMSSD
IZAEITI NS 554 % LTz, HRV index,



Ln LF, Ln HF, Ln LF/HF IX. N ZFHITITIE
Motz LTz (K1),

PEARER R B 3 A D AT = AR FE B #KL
Z k7~ L = A Ln SDDN, Ln rMMDS. HRV index
ILIMPEE & OFBENEE ThH ooy, —H,
Ln tMSSD & Ln HF (34 A2V AfEd LL T
HOMA $5%% & OFERER A EIZIRD bivTz (R 2),
BRI SLT L HRELEF R, W
-0. 1 fits TH - 7=,

Mean=41.838
020 Medain=3585

20 40 60 80 100 120 140 160 130 200
MsSsD

200 40 60 80 100 120 140 160 180 200
SDNN

Mean=9.298
Medain=8.915

Mean=4.9241
Medain=4.815

02 4 6 8 1012 14 16 18 20

HRY Index LnLF

Mean=1.058
Medain=1.030

0004
00 02 04 06 08 10 12 14 15 18 20

g1 2 3 4 56 7 8 9 10
LnHF Ln LFHF

X1 BEAREREETHEEREOS .

W, BEMRAREREIRE 2 225y
PEZo3 . B8 1 DU L% 60 & U 7= MithE e B
% (IGT/IFG). & 2 VWM 925 4
v A EEH U, Ay R, M. S,
PEARHA M | B E SN AR O A | B AR
FREEEEZREL. (K2),

IGT/TFG & B W IBER A 2 e R 224 e L
7-$34 . SDNN. rMSDDN, HRV index O F » X
X, INHoEREL DI LTEn->TH
BIETLE (K2 b)), @EaEoREETT
o7& Z A SDNN IZF W THEAME P E=0. 016,
rMSSD 123UV T 0.018, & 512, HRV index {2
BT 0044, EWTNHHEERBEEZRD
7=,

RERICHE R 2 B AR L2560
SDNN, rMSSD, HRV index. Ln LF, Ln HF. Ln
LF/HF O& S~k T D, B2 nbE
4S5 AEDA w Xk &E R L7z (K2 ), SDNN
TIHEBEICE S, 2L NZE A WNSNDOF v
RHAME T L7z (HAME P fE=0.034), &5
(2. HRV index DEtE & b A EREAEZFRD
7=,

T5g 5 & D PEAMRAL. 72 b NZAME 1 K
M., 2 REMBZOMPEEE 1 > 2V I
WTC, IRERAIC AT MEWTI 22 b v b, B

MR E O S IED L LRI BT
B BUGE DR R 21T - 72, SDNN O PUAMA7 BN
MAEM & A > AV MBI DWW TS D ZE
BIZOWTHEILIZE Z A, SDNN ORI, &
HUNIIREE & DR BEAERE DTS A
FHNCHETHD  SDNN DL~ K-> T
ISENERICE R Z EnrEn (1 3),
SDNN D5 1 U3 Tl P72 & NS A o~
AV AED 1 RFEMED EH L T,

MAEEIZES L CiZ. rMSSD. HRV index. Ln
LF, Ln HF OFFEEIZBWCRISMEDHE 72
BEWERDTZ, A AV AEICE LTI, Ln
LF O L)L CTHERRINEDEWEZRBD -
3. Ln LF AR & OBEIIA R Tld2 o7z,

ARFFEIL, MR B & k500 B AR R
HEMRAE & 75g 5 & 9 FEAMakBRIZ 55 < kg
e A RY AMEDMED D B R RE
DIMPERE I MAT T B Z Mt L7, B
REERED 5 MHIE D 7 1 b a3 —iE, Bk
DHEETAI ) —= 7L LTHRENRT
WD HIETH Y fifER s W2 D,

AW CrE, —MREMZ X RITARTE 1K
A % 2 D 7o RE M 72 S BE O R E 2> . SDNN
ZIERE &9 5 AR RIS EE DR T & i b
BHHWTA 2 MEE OREZR DT,
i OBIE X, BMI, mifE, FIRIEE e
FOERZRHEL TCHLARIIRD LN,

—RREONT, HEPR I RS T A AR RE
PMETT D2 81X E<MBNTWDD, AHF
TR B VLA AR R S0 Bl A2 AR DT B
KT, L LAMEREE 2L 7-07RK &
LTRSS LW aReEtE a2 rmie3 HfE R &
W2z b,

BRI 22 0F 28 T 5 5 72 O KRR 1T 049
LGN TIIZRWA, BN EFICLSH
AAPRCRESBEDIR T IX, A > A U Pk %
EH, OWTIHAME 1R H 20 2 REfH
BomBEDO EHAEZ L LTS Z &N
I, 5%, MR rsens Zn s
OREBEBIZONTHLMNZT DI RN
EThD,



10.00

100

Odds ratios for IGT and DM

0.10
a1 a4 a1 o4 o a4 a1 04 01 o4 o as

(La) [} [Le) H]  (La} H]  (La) (Hip [Le] H]  (La} [Hi}
SDNN rMSSD HRVIndex LnlF Ln HF Ln LF/HF

10001 pgoae  po0083  POM9 PO0BD P02 POFT

Qs ratios for DM
-
=]
— |
—_—
— ..
|
—_—
— |
—_—
—_—
—a

D'mﬂ.l a4 al L) a4 a1 a4 al a4 o a4
{La) [H} (La) M) (o} M) {la]  (H} (L] M) (Lo} i)

SDNN rMSSD  HRVIndex LnlLF Ln HF Ln LF/HF

B 2 IGT/IFG $5LMIHERBE KT 5 B EMHEREHE
St EDA v XL, P EIXIER LR

Glucose, mg/dl Insulin, eg/ml
180 60
160 50
140 40 SONN
==} (lowest)
120 30 -2
—(3
100 20
=04 (highest)
80 SONN: P<0.05 SDNN : P<0.05
SONNx Time: P<0.01 SONN = Time: P<0.01
60 T T 1 o T T 1
Oh 1h 2h Oh 1h 2h
Time after 75g glucose load Time after 75g glucose load

3 SDNN PRI H& = RIS TEDEL.
5. FleREimLE
(WFgeRFE . WS HE R OB 98 1
LAY
CEsEams) (BHofh)
(FayE] GHoth)
(E) Grofh)
(2 3£ 4 PEAE)

ORI (G0 )

OfsikdL (Gt o fF:

(Z Dfth)
R B s

6. WFIEiE

() B Rz

HXiAE  TH (SAITO ISAO)

IR « KPR R - e
g% 5« 90253781

(2) WFge sz

WiE %% (NAITO YOSHIHIKO)
B 2o K5 - AETRBREES - B
WoeE%& S 90388801

W T B (MORIWAKI CHINATSU)
HRR SRR R - R - HEER
WoeE%& S 90280289

)1 i (TANIGAWA TAKESHI)
TR« KBRS R 5ER: - 2%
WFoe& %5 - 80227214

#IE # (SAKURAT SUSUMU)
BIRRF « REPBEE SRR - Fhl
F9eE %5« 50375515



