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ANERE R Wi I A
S

8% - BRI EICB VW THEEOHRERTH 2HAL LUTNOE IS, MENHEAT
H 5 HHMREEDRE L BHET 220w TR I E TR S Twiwn, 22T 2 AlpE
PRI B 42 Bl % 3P RIS, MREEEICPE ) A & LN OEEEHIT A 77—V (numerical rating
scale : NRS) & HEMREEDIRIETH 5.0 EX R-R BIFRZERE (coefficient of variation
of R-R interval : CVR-R), Schellong :RERCTOIMFEZ bE & ORH Y% MEf L7z, Schellong
FRBRIE BRI, ARIOZ e L, I EHZ»S 2552 & 12 10 0% £ Tl & R % e
L7z, REREEOME D S EVREE O %2 3% U 72 M %2 AMFE & L, RAKZLEZ AfRAll
JE& L7z KR Ez A X 2WEE % No DPN (diabetic polyneuropathy : DPN), #KAH
MREELZHET LD, WAL LUNZ HE L TV wEE % Painless DPN, KW fhfe s & %
AL, AP LOR%ZME) B¥E % Painful DPN 258 L7 (%419, 12 114%4). &
HbAlc ICHBEEE R0 > 72705, BERW ORI E 1L Painless DPN, Painful DPN T No DPN
I DHEEICED2 -7, No DPN® CVRR IIFM2H L D ABEIMKMETH Y, Schellong iAERD
BOeE At KIfiLE & No DPN —134 = 11.1, Painless DPN — 11.8 = 7.8 mmHg {Zx%f L C,
Painful DPN T—269 * 202 mmHg & A REICEETH -7z, AL LTI D NRS & A5 K
MEE DM, TLENEELREAOHBE 2RO (r=—-047, p<001) (r =—-048, p<
001). AHF7E12 X Y Painful DPN @ HEAEIR TDH 2 &5 O MR S BMUSLHT R T 5 FH AR

EOREZ M 5 Z LBWO TRI N

F—7— R 2 BUBERIE, A TERE R TR

HE PRI R A APRERE 2 (Diabetic polyneuropathy :
DPN) IHERIFIC L B2 EPHED D B d B A5
WML, 2OoBBEICII SR ENLEMETH
B BRI AR AR R TIEMRE O RE L L
ADFEAIZ X D FaAP LU E W o AR FE RS
WG 5. X 5ITH#ATT 5 & MO B 12w
EESURC AR Y, EEHR T YW OF A
Ed%Ah. DPNDIHH, AL LU E ) ik
BB AR AR L MRS, ARRPE D DO
WEDHRh, PFRFHEZED QOL #3F L (KT X4
L. S OITHERNE X AR D BE L, MR O A
PR TIEMABIROFBR L ), e PirrE
L& s,

&, EHRERE T, R

JL4E, Singleton S (& AR AR B E 2588 BRI o Hil
BLBE T 50t BEAE 5 % (impaired glucose toler-
ance : IGT) ORI T L L e, ThHHE
FHORE L CHBHEMERENSS W L 2L
720 S BICHIRTEARREE T, BRI H AR
BEEZE) S AWM I NTHB DY, MRkEED
FHM I DWW TR MR E DA 2 TR <, W
AR LONOHERERIZOWTHMZT s L0
DS SN ENT WS,

L2 L, BRBEZICBIT AR LUNOHE
SERIZIEW ICTBNT, 2O8MTH 570K BIN
LRHli2SHWEECH 5. ED2DiHARL LU O S
A3, MR TH 2 BB E O R & B3

HALEH

361



il
BMIZOVTIE, IRITHE SN TWwZRWL, 22T
Slbivbiid, YPBEICEE AR L7z 2 ZURE R 5
HERRICAREMEREEICHE I AL LTITOK
fERIEEAG A 7 — )V (numerical rating scale : NRS) &,
B3 AR E DRI T H AL EIX R-R RO Z B
% ¥ (coefficient of variation of R-R interval :
CVR-R), ZIEAMREREEDIEIECTH % Schellong FER
12X B IMFEZEA LR & OREHEM: & Mt L7

W% A&

MBI YBEICABEL, HZ SR LA
L7299 2 CHEZSS - 2 R FEEE 424 (B
P28 % / W14 %) THolz. KWMEEEDH
HEZOWTIE, W7 S L AR & IRV Ol 2
AT, [RGB E 2 E 2 2] DB T
LGB WD OV THE L, RIS, KR
MREEZALCWLEEDH L, W FECKmAS
WEED Al & [LOR] 1220w T, #hZh
AP EL VWO EQO, “EZONLHPCTRE
DA x 107 & L7z 11 BB BUEERM A 7 — v
(numerical rating scale : NRS) % i\ C % &= -
ZATo 72 (Fig. 1). TS OFERD & KK ppfE
EERAEVWEHEE No DPN, KAk EZ2 44
L, WARLLUONZEHELTVWAEWVWERESEZ
Painless DPN, KigffififEEL AL, WAL LY
&AL B#E % Painful DPN (25 L 72,

WNREBEDHH, 25 ZIIMFAEEHE (nerve
conduction study : NCS) #Jiifr L7z, HixIfin % i =
DD B % BEHERLBINFINEE, MR EL A
LTWaEHE, ANEREETHEE, alkERp
JERTHE A IR b 0 BE I BRAL L 72, BE oML R
IZE G IR BRI L, 1A%, HbAlc, IMiENEE %
E L7z

B, ARIEEMARFESE MHEEZR RO
KBD Y L4757,

1. Aot s 53 B e A A

D 7% VARG - LA Tl 7 3 L & B
B2 MiAT L, Wil 7 3 L AR O T B 5 i
HEZREE L.

2) WEE WA T NERIC C128Hz TV I B
ZHWWARENE & 1T L, 10 BBLLF 2 IRERACT
L7

3) HhFR{EEHE (nerve conduction study : NCS) :

I AR E S/
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0 1 2 3 4 5 6 7 9
No pain Worst possible pain

Fig. 1 NRS (numerical rating scale)

g A O B AR E HUE  (sensory nerve con-
duction velocity : SCV) & &5 ik o & B i fE =
3 # F (motor nerve conduction velocity : MCV),
F /N2 L7z, NCSHIEREZEDI L, 34
X SCV ASRHMTE d o7z 7z0/RIET—5 & L=

4) LEK RR BFRZEERE (CVRR) @ 2B
X ORI (1 4514 6 MO FEEMEE) 100 LD
R-R BIBEA 5 ZEAR B Z FH L7z OIEUI AR
2RI, PRSI ICIRA T B 2 & R L7 E R ARl
Tdh Y, HEREEE AR E EH Tld CVRR 2%
BAETH L EDBPSLPIZENTWESY,

5) Schellong 5% : 10 45~ O 2 EFEAAR RE (2 ML,
MR¥a 2 3mPE L, &P % BUR K O 31
JE, SERIAE Lz, 20BET TR X8, iy
BEHEPS 25 TEIZ100H%E CHBIMEE= Y —
TG I, PEER M & DR 2 e L
7210 SRR EE 0 % B 5 T O UL A S BAR K 0 -3
MU % 9% U721 2 A & U, R S DY
ME AT U 72 R 50T O IUE D2 b % A%k
R & L7-.

Wl 7 S U 2 JE RS & IREN MRS, Schellong 3
BRIE 9 TR — RS E 2N L 7.

2. FEETEAT

FRERE E I O LRI I3 5 BT (ANOVA) %
Hwiz. CVRRB X AME & &HT L oM
[0 )3 04T TRl L, Pearson OB E % v, A
BEREZIT-o 72, WIhogad, fAEKER
5%Aqm & L7z, $XTOMEHLEIE JMP 11 (SAS
Institute Inc., Cary, NC, USA) % H W CTAT o 7.
R AT I & R A TR L 72,

& X

Table 1 12 B & T &= #2 /" 3. 4 #5811 %,
BMI 260 +57 kg /m? %l 12+11 4, HbAlc 103
+22%Tdh o7z M/PMESIHEICO VT, #
FRAEIX 33% DBEEALTEBY, BREDWMSHE
124 %, 28104, 354 424 T
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& o 72, NCS & B H D SCV % 45847 m/s,
MCV 1% 404 £5.6 m/s, F /MR 50.7 =89 ms
Tho7.

Table 2 IZfEEESFHNOBZ TR LR T.
No DPN, Painless DPN, Painful DPN [ZZ NN
19, 12, 114 TH Y, &HETH#En i, HbAlc
fi 12 # 1% 72 <, Painful DPN T eGFR %% No DPN
EHBLTHBEIMMETH - 72, fBEREICDOWT
%, Painless DPN, Painful DPN T No DPN & b
BLTEMREIE L, BIEIC2WTIE No DPN &
g LU € Painless DPN, Painful DPN C5 #] 2%
BLTWwLEEDNEH -7z NCS % Hifr L7z 25 %
TOMATIE, SCV & F I/ MR I SRR CFH
EEZRDF, MCV X Painful DPN T No DPN #
EE L TAHEIZILF LTw/z. Painful DPN O
HDONRS X33 =38 LUNDONRSIF48 = 34
Tho7.

Table 3129 & ® NRS, L "L ® NRS & NCS
BMAEEH & OMBEEZRT. JiAD NRS i NCS O
HHHEZWINLMHEZEDT, LUINTONRS
i MCV & OARME % RD 7.

Fig. 2 |k & % # o CVRR %, Table 4 i
CVR-R & HiRIIEIE & OMBIRR %% 3. CVRR

Table 1 General charactarics in ptients with type 2

diabetes

n (M/F) 42 (28/14)
Age (years) 58 + 11
BMI (kg/m?) 260 = 57
Duration (years) 12 =11
retinopathy (n (%)) 14 (33)
nephropathy (stage 1/2/3/4) (24/10/5/2)
Hypertention (%) 17 (40)
Dyslipidemia (%) 18 (43)
FPG (mg/dl) 147 + 46
HbAlc (%) 103 = 2.2
Cre (mg/dl) 098 + 1.56
eGFR 81.1 = 252
TG (mg/dl) 136 £ 58
HDL-C (mg/dl) 52 + 27
LDL-C (mg/dl) 113 £+ 42
SCV (m/s) (n = 22) 458 + 47
MCV (m/s) (n = 25) 404 * 56
F wave (ms) (n = 25) 507 = 89
Pain NRS 12 £ 28
Numbness NRS 15+ 30

Table 2 Diabetic patients profiles in No DPN (Diabetic polyneuropathy), Painless DPN and Painful DPN

No DPN Painless DPN Painful DPN P (ANOVA)

n (M/F) 19 (12/7) 12 (8/4) 11 (8/3)

Age (years) 57 £ 12 58 £ 9 60 = 11 NS
BMI (kg/m?) 258 £ 6.0 286 £ 5.2 243 = 44 NS
Duration (years) 99 = 95 141 = 11.2a 142 = 11.6ab NS
retinopathy (n (%)) 3 (16) 5 (42) a 6 (55) a NS
nephropathy 14/5/0/0 8/2/1/1 3/4/3/1 NS
FPG (mg/dl) 1479 *= 465 1305 = 220 1625 = 619 NS
HbAlc (%) 99 + 21 100 = 18 112 =25 NS
eGFR 92.0 = 208 76.7 = 19.0 70.3 = 30.5a < 0.05
TG (mg/dl) 149.3 = 60.6 129.1 = 412 1279 = 68.1 NS
HDL-C (mg/dl) 565 + 359 40.7 = 10.2 50.7 = 18.3 NS
LDL-C (mg/dl) 1216 = 457 126.0 = 335 870 = 331 < 0.05
SCV (m/s) (n =22) 46.7 £ 45 (10) 475 = 51 (7) 415 = 14 (5) NS
MCV (m/s) (n = 25) 422 + 15 (11) 422 =19 (7) 359 19 (7) a < 0.05
F wave (ms) (n = 25) 497 =27 (11) 480 = 34 (7) 55.0 * 34 (7) NS
Pain NRS 0 0 3.3 = 3.8ab < 0.0001
Numbness NRS 0 0 48 £ 34ab < 0.0001

NRS : numerical rating scaie

a ; compared with No DPN, b ; compared with Painless DPN, NS ; not significant
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Table 3 Univariate analyses ofrelationship between
Pain NRS (numerical rating scale), Numbness
NRS and NCS (nerve conduction study) para-

meters
N
Pain NRS umbness
NRS
Variable 7 P 7 P
SCV (m/s) (n = 22) —009 NS —037 NS
MCV (m/s) (n = 25) - 029 NS —054 <001
F wave (ms) (n = 25) 0.16 NS 038 NS
SCV : sensory nerve conduction velocity
MCYV : motor nerve conduction velocity
CVR-R(%) #
45 b
4
3.5
3
25
15
1
No DPN Painless DPN Painful DPN
# . p<0.05

Fig. 2 CVR-R (coefficient of between variation of R-R
interval) No DPN (Diabetic polyneuropathy),
Painless DPN and Painful DPN

i No DPN 312 £ 1.17%, Painless DPN 298 =
1.32% 2%} L C, Painful DPN 2 169 = 087% T
D, o2 LKL THEICKMETSH - 7.
CVR-R IZEHR R, HbAlc L IZMHE 23RO T,
PGREEAIE, A O NRS, L UILd NRS & O &M
Bzl 7.

Table 5 (2 fi#EEE K HE 2B 1T 5 Schellong #lEk
DOIFE, MR E ALLFE %773, Schellong #X5% B 45
RO LZHENRIME & PRITIE 3 THETEZ RO L h o
72. No DPN & Painless DPN @ A+ 13 0 554 5
1005095, 05 TENENLS, 74mmHg O #x
KK T 2D, TOHBBWHESL,IZHE L2, L
%> L Painful DPN ® A1l £ {%, 04T 222 mmHg
DOFEWHZET 28D, ZD1% 1045 F T 20 mmHg

I AR E S/
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Table 4 Univariate analyses ofrelationship between
CVR-R (coefficient of variation of R-R interval)
and type 2 diabetic atiens rofiles

Variable 7 P
Age (years) - 013 NS
BMI (kg/m?) 0.26 NS
Duration (years) - 001 NS
SBP (mmHg) - 038 < 0.05
FPG (mg/dl) — 025 NS
HbAlc (%) —0.18 NS
eGFR 0.01 NS
Pain NRS - 0.35 < 0.05
Numbness NRS - 0.39 < 0.05

NRS : numerical rating scale

DT EDOE T THRM L. Schellong 35k 0 452
5104 F T? Al+ &, No DPN, Painless DPN
Y W LC, Painful DPN TR OWET b AT
WAL T LCTWw724%, No DPN & Painless DPN & (&,
WINOREITOMBERIICA B EZZ RO Lo 7.

Table 6 12 Af KT & BERGFEEE & OB B4R
%, Fig. 312 A & L U1 ® NRS & Schellong ik
BRD AfRINME & OBRZ R, HERRIC X 5 H
AP T A5 R MU (X AF 29 i, HbAlc fill & v
TNOMEZ RO, HERBHIGR OWGEI LT &
HDNRS (r = —047, p < 001), LUN®D NRS (r
—048, p<001) LOAHMEZRD.

pad

Z =B

AWEZEI, 2 BIEIRGEH D9 B, Painful DPN
TIEEHEEICHEMREDREINTBY, SHITH
JRIGHEZE DA E LMD NRS iZW i d H Al
B EDORE A BT 5 2 L 2D TR

B PRIV ARAY AR B NS R ED 9 B, i)
DEWNS, 2OoEBEICHET2EMETH 5.
AINZ BT [HERIFERIRERE S 2 E 2 5] 23
W3 2 il 5 B % F W CiT b N7 A Tl
B8BIZAPET B I L HIE I TWw B, KifgE
V2 BT B M DRI T AR AR S O e R 1E 55% T
HY, T TOHNE & L TR Rk EE A
THBEOHEGN S ol TORMBE LT, A
OGP ABREHZTH Y, 3 HbAlc i H°
103% L ElTH o722 L BBIT5NE. —FT,
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Table 5 SBP (systoloc bood pressure), DBP (diastolic blood pressure), HR (heart
rate) and ABP changes during schellong test between No DPN (Dia-
betic polyneuropathy), Painless DPN and Painful DPN

No DPN Painless DPN Painful DPN
SBP (mmHg) 1176 = 16.1 1141 = 87 1280 = 264
DBP (mnlHg) 719 £ 95 707 = 6.8 711 = 11.7
HR (bpm) 695 = 83 71.0 = 88 701 = 55
OminSBP (mmHg) 109.3 £ 187 1066 £ 158 1058 = 236
OminDBP (mmHg) 689 = 95 679 = 114 622 = 107
OminHR (bpm) 849 £ 143 816 = 16.2 80.3 = 12.7
2minSBP (mmHg) 1136 = 151 1137 = 131 1087 = 24.1
2minDBP (mmHg) 711 £ 111 729 = 105 639 £ 12.1
2minHR (bpm) 799 = 144 835 = 139 79.0 = 11.6
4minSBP (mmHg) 1149 = 177 1125 = 137 108.3 = 225
4minDBP (mmHg) 712 = 85 742 £ 96 63.7 = 13.6
4miriHR (bpm) 799 = 140 855 + 14.3 775 = 108
6minSBP (mmHg) 1144 = 162 1127 £ 7.3 1103 = 25.1
6minDBP (mmHg) 719 £ 95 742 = 95 635 = 129a
6minHR (bpm) 805 = 12.7 854 = 15.0 777 £ 115
8minSBP (nmHg) 1131 = 184 1127 = 126 1082 = 21.3
8minDBP (mmHg) 721 = 104 74.3 £ 9.2 639 + 138
8minHR (bpm) 796 = 132 855 * 16.0 7876 £ 115
10minSBP (mmHg) 1127 = 193 1156 = 82 1058 = 17.0
10minDBP (mmHg) 723 £ 90 754 = 104 62.8 = 14.5b
10minHR (bpm) 824 = 135 855 = 149 781 = 12.1
A0minSBP (mmHg) - 83 =153 - 74 =113 — 222 * 16.6ab
A2minSBP (mmHg) * — 40 = 122 - 03 *£98 — 194 = 16.3ab
A4minSBP (mmHg) * — 27 £ 113 — 15+ 109 — 197 = 204ab
A6minSBP (mmHg) — 32 = 148 — 13 £54 — 176 = 225ab
A8minSBP (mmHg) — 45 = 139 —13£92 — 199 =+ 249ab
A10minSBP (mmHg) —49 = 150 16 £ 9.2 — 222 = 225ab
AmaxSBP (mmHg) — 134 £ 111 - 118 £ 78 — 269 * 20.2ab

a ; eompared with No DPN, b; compared with Painless DPN

KR EL2H$ 5D DD H, Painful DPN @
HET 8% THY, T TORKTD 40 ~50%
EV ) G LSO RETH - 7212,

AHFFE T H AR B O 2 M9 5 Hik e L
THWZDZEE)L, T S K EMR LRI 2
HREMEICEX VAT TBY, AT O T IEE]
AR A g 58 & S ITHE N R o I R
PO B 2 72 LT 5 OSBRSS
Th Y, BIMHRKINERE TIEZ OEZ R
FEDMET LCTHY, REMRREEZ Ky 29, —
JC, R E O H AR IS B b B RO PE AR
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FAAE X, ABHRAME (E A 8um), Ao (£
3um), CH#ME (EEE05um) (2SI N LW, i
PRIFEE TIE NS OMFRERAED 5 B /IMERHE & 1T
X5 AoHEE CHHEDSRRIE SN 2 L THREA
YISV AHBAL, AR LUONDEAET S, Painful
DPN T B2 B S 72 38 AR & B2 AR o
EAIZWITNG 3um BETH Y, DNERHEIC S
ENBW. Z@7-%, Painful DPN TREE IS A
ORRHER C HiHE & MR /INERRMECTH 5 B DS
FEICEEINZ-O LN SINS.

Rajiv & | Painful DPN Tid, Painless DPN & It
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L CUMAZE) ST — A7 MUVIERTIC X ) A EE
REErBDOLZLERELTBYY, BIRHEE
2B % HERRE R E O R B E RGNS B W T,
SENEANHE 7 & ONIZ R B IEA 5 D 5 P iboAfE | 2 3R 28k
MEL ALNDLZ EPMEEINTVBEY, Zhbo
MR ZEORE R E —3 T 5.

LAL, SNEFTICEEOEBINRIEETDHY,
HERWMERMICL ) KEEBINLIIDLEEZ
SENTWwfiAaRe LU Id NRS & CVRR RiEir
PRI OFEE O B IZ O W TIfgE L 727 — %
X, bivbhpid L-#gEICB W TidImE I T
W, ZO7ORMER, BREEEICBITAH
HIEIRTH AIAR LUINIZOWT, ZOHFMZT
Th{, MIIWCOVWTERNMI 24T 2 & OEE

Table 6 Univariate analyses ofrelationship between
Amax SBP (systoloc bood pressure) and type
2 diabetic patiens profiles

Variable r P
Age (years) 0.02 NS
BMI (kg/m?) 0.29 NS
Duration (years) - 0.18 NS
SBP (mmHg) — 053 < 0.001
FPG (mg/dl) - 01 NS
HbAlc (%) - 0.09 NS
eGFR 0.28 NS
Pain NRS — 047 < 0.01
Numbness NRS — 048 <001

NRS : numerical rating scale

ZImax SBP (mmHg)

10
—=0.47, p<0.01
0| .

Pain NRS

I AR E S/

HEHL NI LMD TOWIETH 5.

DPN (2B 2 5F 0 2 fis R Bl 28 & L T
&, EAAA EORENE & ANERHEOBLE ST
HND. BEFRIFE AR AR R E O % &AM v &
N5 NCS %, HHMED A THHEL 10 um Ll E
D Ao (16 um) R ABHRAE 8um) Lo
KA B DTGB O A58k SN B, MCV
R SCV DAL T R F ¥ /M IR O 8 1 1P R AE D
R E W KWL, ZOEEFEATRETD
% OD/NERHMEDORERIIKIM L v, ZD720,
RIFFEIZBWTHADNRS & L "1 o NRS 28
NCS D#AIHHE L iEWHBE ZRBD L o72b D L
PS5,

VEAE,  /NEERRHERE 4212 D W T R MR o i
RAPEAIEBED O D BETREE 20, FIZHo
HAEIHE SN TWBE ™Y, UL, R
MEBEMA SRR 2R A A ZE L, MR
FEITHFIR e B A WL T 572D T RTONEHT
MAEIATRETH 5. SHbILbNIH W EEO
B EEM 2 - — v (NRS) fiificdh Y, [T
LMHTEETH S, X 5IHE TIRA IR
DOF - EWIEL T INTEY, NRSIHERD
A7) ==y 7 LTRIFTRL, ERGHEORE
HECHHEHTH 5.

Maser 5 X & T OFEH 2 5O L H AL
EEATLHEBIASIRVWEE LKL THTED
M fEER 24/ ICHmEsr 2 L2 HELTw
50 Fold, BEOAGTFHICH BS540
BHEMREEICOWTIE, oI 1ETE

Zmax SBP (mmHg)

=048, p=<0.01

.

o 2 4 6 8 10
Numbness NRS

Fig. 3 Univariate analyses of of relationship between Amax SBP (systoloc bood pressure) and
Pain, Numbness NRS (numerical rating scale)
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D Schellong A% Fhid 5 2 E BRI N TV 5.
Lo L, BEEAHNENIC D 5 HERIE B E DB
#1719 9 2T, &I 14T L @ Schellong itk %
179 2 LIZEEETSH Y, Painful DPN O O 58 =
A A O ML AR R A PR B o filii 2D 72
MNHZERWPLNPITT H T LIE, BEhMERIC D 58
IRIBREDBIEEIT) ) A THIRTHI LS Z 5.

AT L O OBRANDH 5. 1 DHITKHS
BEO/NERAEREEICOWT, HBRBEIMTZ T
WREWIZ EREIFSNE. 2D HIZARZED R SR
FHIIBIEA M ETTH D S SITBHEMRE & & b I2Hl
PEMEDSBEAG L, MBI E - 2 BF IO TiEt
R CE TWARWITREES T SN 5.

AR X, BRI BUT 2 A0 M Ak
ETOKIFOMS & HHEAMFERE & OBIE A 5
MICENTZ AR LUTNIZOWTIZF DA T
ThL, MOV THERNFMEZITH 2 L1,
AW TFHRICHRE BT 2 AR EORE %
WS 2 72DICHEHTH 5.
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THE STRENGTH IN PAINFUL DIABETIC NEUROPATHY REFLECTS
THE DEGREE OF AUTONOMIC DYSFUNCTION

Akiko HIGUCHI, Toshiyuki HAYASHI, Hiroe NAGAIKE,
Saki YAMAMOTO, Masako TOMOYASU, Noriko HARA,
Makoto OHARA, Takeshi YAMAMOTO, Tomoyasu FUKUI
and Tsutomu HIRANO

Department of Medicine, Division of Diabetes, Metabolism and Endocrinology,
Showa University School of Medicine

Abstract —— No previous studies have examined whether pain and numbness, subjective symptoms
of diabetic neuropathy patients, are related to the degree of autonomic dysfunction. We investigated the
correlation between an index for pain accompanying diabetic neuropathy (numerical rating scale: NRS)
and an index for autonomic dysfunction (coefficient of variation of R-R interval: CVR-R, Schellong test) in
42 type 2 diabetes patients. The Schellong test comprises measurement of blood pressure and heart rate
in (1) supine position, and (2) directly after standing up every 2 minutes for a total of 10 minutes.
(Standing up -supine position) blood pressure was defined as Ablood pressure, and maximum change
was defined as Amaximum blood pressure. Patients with no peripheral neuropathy was categorized as
the No Diabetic polyneuropathy (DPN) group (n=19), patients with peripheral neuropathy but no pain
was categorized as the Painless DPN group (n=12), and patients with peripheral neuropathy and pain
were in the Painful DPN group (n=11). No significant differences were noted for HbAlc. The duration
of diabetes was significantly longer in the Painless DPN and Painful DPN groups than in the No DPN
group. CVR-R in the No DPN group was significantly lower than in the other two groups, and Schellong
test reactive Amaximum blood pressure was significantly lower in Painful DPN group (—26.9+20.2
mmHg) than in No DPN (—134+11.1) and Painless DPN (—11.8+7.8). A significant negative correla-
tion was noted between pain and numbness on the NRS with Amaximum blood pressure (r = —047, p
< 001) (r =—048, p < 001). This study is the first to suggest that the strength of pain, which is the
subjective symptom of the Painful DPN, reflects the extent of autonomic dysfunction as an objective find-
ing.
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