- 2478 - % #% & 25 Anhui Medical and Pharmaceutical Journal 2020 Dec,24(12)

doi : 10.3969/j.issn.1009-6469.2020.12.036 ClKREZFEO
IRMAARIBE S A= TR 1 0% R s P IR 220 A8 ¥ O ¢
X1 TR 6

VEH A5 . FE PR B ER A 504, AEF B8 K #9% 024005

HEBR WK FBEE S A=W i REET PR IR R R B A TR, A3k BEFR 20174 1 H 2 2018 4F 12 H 7 i
2 Bog IR B2 e 127 AR Jad s ] Bl 4o 206 728 96 N 90 IV A F o it 4, ARTE RELA 738 2 K HL o AR ) Al 201, A= 9 el il 2
(TENS ) M AIRYT AL, R4 45 30 6. A I3EAT 4 JEA YT ARMA T L 50 22 50/AK , 3 U/ 53 1 IRAR A =14t , A= 4 e )
A LA 8 AR, 2 R/ R AT F A 128 Mg F i 22 8, T AR IO 35 285 B 3A7 R e S R AR RD, B U5 18], WA g
B4 LT AN K DN I LA 4% VAT T 10375 8 8 AL WAL (SOD) T B | 8-Y2 JL 48 19 1R (8-OHAG ) K F- R Sl avi: I (B Al
Pl BRSO, SR KR A ROR 73.3% , TENS A 505 70.0% , B AR TT A R 96.7%, =M 22 B Gt
X (¥=7917,P=0.019) IEITHT =L SOD . % .8-OHAG /K S 2 1F i 2545 S B F1 VPT 3018 22 S e e it
2R (P>0.05) 897G =41 SOD /K- HE S 28 KOE i 28 % Sl B B S 4 0, 79 %% . 8-OHdG /K- e VPT £ B 5 FAIK
(¥ P<0.05), LUBAIBI TABEEFEE RN B (P <0.016 7). £ MM EI IS A 4 v S0 380E Y 7 0 b J1 6 ol 28 7
] A AR A L S, SR LR AL R Ty, HAT B I RS AR AL

KR PN s SRR ARIAEM AR TR, 8RS 1R (8-OHDG)

Efficacy of epalrestat combined with bioelectric stimulation in the
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Abstract: Objective To observe the efficacy of epalrestat combined with bioelectric stimulation in the treatment of diabetic pe-
ripheral neuropathy.Methods Ninety patients with diabetic peripheral neuropathy in the Affiliated Hospital of Chifeng University
from January 2017 to December 2018 were selected as the research objects. According to the random number table method, they
were assigned into epalrestat group, bioelectrical stimulation group (TENS group) and combined treatment group,30 cases in each
group.All three groups were treated for 4 weeks.Epalrestat group was given epalrestat 50 mg/time, 3 times/day, while bioelectrical
stimulation group was given percutaneous electrical nerve stimulation at the frequency of 8 minutes/time and 2 times/day.The com-
bination group was treated with the combination of the two,with the same usage and dosage,and the follow-up was 1 week.The cu-
rative effect of each group was observed and compared.The levels of serum superoxide dismutase (SOD),malondialdehyde (MDA ),
8-hydroxydeoxyguanosine acid (8-OHdG) , vibration sensation threshold and neuroelectrophysiology were detected and compared in
each group before and after treatment. Results The effective rate in epalrestat group, TENS group and combined treatment group
was 73.3%,70.0% and 96.7% ,respectively,and the difference was statistically significant between the three groups (*=7.917,P=
0.019).There was no significant difference in serum SOD, MDA, 8-OHdG, conduction velocity of common peroneal nerve, median
nerve and VPT among the three groups before treatment (P> 0.05).After treatment,SOD level, conduction velocity of common pero-
neal nerve and median nerve increased significantly, while malondialdehyde, 8-OHdG and VPT decreased significantly (all P <
0.05) , and the improvement of combined treatment group was the most obvious (P <0.016 7).Conclusion Epalrestat combined
with bioelectrical stimulation in the treatment of diabetic peripheral neuropathy can significantly improve the symptoms and nerve
conduction velocity,improve the body’s antioxidant capacity,and has high clinical application value.

Key words: Diabetic neuropathies; Transcutaneous electric nerve stimulation; Epalrestat;  Superoxide dismutase; Malondial-

dehyde;  8-hydroxy-2 deoxyguanosine (8-OHDG)

BRI e H DL MR , BEE AR Ors e m AR R Y 28 MR T B IR A B e
AR > A AL, Bl PR S R B ARG, B B/, (B SR B9 9 8 W) 2 AT 3 B8 R



% #% & 25 Anhui Medical and Pharmaceutical Journal 2020 Dec,24(12)

2479 -

Joip 2o LTl PR S LA 2899 22 (Diabetic periph-
eral neuropathy , DPN) 42 % Fi i i Jié 28 1 30 2 hy i
DLH KA L 2 B R JRAA I it ) & PRI R 5 o
VIR, B O R B R, — B R 2 1 4 )
WA 58 A B T-Be , RS2 Wit A 195 R AE A7 5
Y HImK b EGE A 25 8E 9T DPN, AR ]
b Ao T 0 A TR IS D il 2 v P 2845 T
[Fi] B 9 2D B TR M X7, AT 35 B3R 97 DPN 1 H
() o (EARIA R AbIRYY DPNIRYY EERXHEEIRYT , I
PR _E B AR w1007 A5 A IR, 565 HC AL 24 ) Fy
HFBOfy T RIS RS HETS P2
g, 1] 3% (transcutaneous electrical nerve stimulation,
TENS) F TG 7 #h 22 4505 1 41 B 32 g i, ) B g
AR PR L B 25 IR YT — J T ] s 2 )
W AN RSN o — 5 A Bl T AR I R AR A B
RS (H H I s 25 WS TENS 3697 DPN
NHIAHOCHRIE o AT A w) A 5 TENS ¥R
¥7 DPN g AR HA S RS 4

1 #AREFE

1.1 —AEERL BEHC20174F 1 H £ 20184F 12 A7E
PR WA B BT IR 15 g I 73 WA R 2 19 DPN 95 A 90 44
HBETER G, 3 48 4], 4z 42 i), 4F % (53.15+6.25)
% IR 40~66 % BEPRFIATE (11.25+2.18)4F 1
Filoh 5~154F . R BB LB T R I TR G200 0
MR RIl , TENS 2B A6 Y7 20, B4 4% 30 41
MR AR SRR L B 22 R RS R
X(P>0.05), A Al LetE, IR 1. Gh AbRE: (1)
P& 2 BUORE BRI IZWBR " & DPN 2 WibRiE™; (2)
I RSB SE 8 5 (3) 9 N MPER AT, REBC & 7 iR
I7 o HEBRARUE : COBEIRIE SPETE RE 5 (2) B IF L
Jili - T RE AN 42 5 (3) AR IR N 5 (4) f7AE
INHIBEERF ; (5) XA 25 s . AR IEAT
B (GBS Uh2x bl R S BB S ) AHOCEER, T fy
i N R R

1.2 J&FFAE AR AR RIS IR s
By, I IRBEAE 24 b fuff P e & 2R S BERINA T )y 12
P W THCHE o ARME ] A2 < AR RE R IR YT Y L

R —AIERO A 2

TR E AL (3 FIT 2 £ R, At S
20150813, [ 24 i H20040012)3697 , F1AR 50 Z 58/
W3R, EMR 4 . TENS A« AERERNA YT O BLRE
I, SR FH TENS #8928 Bz o pf 28 i A ( H Ak 2
#1) B2 100 Hz, K585 0.2 ms, (KRR E T
2 TEAT Rz JOR % T A2 ey R i, >R FE AT 3
FEL I 2 3 3 s, FEIAI B 3 s, BsF IE) A 8 A4/, 2
WIR . HERIT 4 8. BRAIRITAL AEFEREIATT I
Sehih b AR E A (B 120 S A A i
20150813, [E 24 i 7 H20040012) F1 TENS %Y 22 f7
PR FEASGHEATIRYY o MDA =) Al R 2 FH 2 [
A4, TENS 7 28 57 H il 28 i A6 7 3 78 ()
TENSH1. #ELHRIT 4 4.

1.3 WZEIEFR

131 8 RIS AR XA Gt AT A 1R
MR, WETRIT RO o I7 8CH bR e R AL
i R (VU e 7 ORI ) sE T S A
B REIRGE A, W% 50% LA L TR SR JC A A
b, BRI RAEAFEE . AR = (WA
1 Ex100% o

132 A FIair R ENE KO0 5 mL,
PUEE S 3 000 r/min 8.0 5 min, UL , K600 1 775 #8
AL AL (SOD) (T % M 8- FRFLFL I AR 1S
2 (8-OHdG ) K- TN R AR AR EL b2
SR E , SOD 3% 77 2R FH i I e S Ak il vk 0
8-OHdG > FH it 1k £ 22 W BFF O 5 (ELISA) 22, Jor
A RAE H 577180 A AL /A E kAT .

133 EFH R EAMA  RHBF M 202 E =
K A AL 47 5 oh B Out 18 {8 (vibration perception
thresholds, VPT) i S K A . FIESE R . VPT< 15V
FEARARRUS: , TS i DPN, VPT 7E 16~25 V 7R i
KU, & HU B DPN, VPT > 25 V 3R 25 KU, s A8 7
JEE ",

1.34 LR B R ETE LR LIS £
IErPRR s HE SRR 281018 3l S Bens i 2845 T R 4K
{8, T A IR A —%olk A LA T .

1.4 SGitEAE W SPSS 22.0 #4414 br
A% (DPN) — %Ok LA

41 %L PER (50 1) (S xxs) AR/ (mmol/L,x + s) BERFGRFE/ (AF,x +5) DPNFRRY (4F, % +5)
HRMAE {4 30 16/14 54.35+8.16 6.28+0.26 10.64+3.16 5.24+1.37
TENS 4] 30 15/15 53.18+7.96 6.34+0.31 11.37+3.65 5.36+1.25
BARTT A 30 17/13 54.29+8.02 6.31+0.35 10.98+3.15 5.31+1.39
FOxy)H (0.293) 0.201 0.283 0.361 0.061

P{H 0.921 0.818 0.754 0.698 0.941

1 TENS Sh 28 Bz pfi I



2480 -

% #% & 25 Anhui Medical and Pharmaceutical Journal 2020 Dec,24(12)

P TR DL & £ s RoR , Z UL LR AR 2R
52250, Z2 41 2 (8] W LA R SNK - R 35 1)
2 IRITHTE I HUBCR R BT ¢ K56 5 THESCRE R LR
ol KA B EL A, A1) 22 5 FUBCR D P K . —
P<0.05 8258 G FE S, Z U2 [ HE
X Jf Bonferroni #% 1IE %5, DA P <0.05/3=0.016 71\ N
ZRAGI2EE L

2 H#R

21 ZHFTHEE  RIEAb AL R AL 10 61, A RL
12 1], ok 8 19 , 45 %% 73.3% ; TENS 4H @ 4% 11 4],
A0, Toak 9 1], A 50% 70.0%; AR YT 4
B3], AR 166, TER 1, ROR 96.7%, — 4]
] 226522 X (¥ =7.917,P=0.019) , H.EE
BIRIT AL T AL P AL (K 1E x* = 6.405,P =
0.011; K 1F x>=7.680,P =0.006) ,

22 =Z@BITRIEELIEMRLEE AR =4l
T SOD TN [ I 8-OHAG /K22 L4 i X
(P>0.05). JAJT7)5 =20 SOD K F-HH .3, 7 —
S 8-OHdG /KW AR () P < 0.05) . LIKABIRYT
2H Pk SRR I (P < 0.016 7) BRI E fth4 5
TENSZHZF LA L (P>0.016 7). HWLFE2,

T2 BRI A I 28R T RS AR AR LUz « 5

2 P GO0 Gmall) e
USR] 30
IRYTHT 58.26+5.26  7.36x1.21  48.36+6.25
BIT R 69.2148.30"  5.81+0.95"  32.26+5.21*
TENS 41 30
TR 57.64+5.35 727135  47.95+6.21
BIT IR 70.5748.26"  5.76+0.96"  31.98+4.38"
BRI 30
IRITHT 59.37+5.15  7.34x1.26  48.05+6.32
BIT )G 83.12+8.14°  4.28+0.85"  19.2522.15"
SAHE FLPH
TRYTHT 0.835,0.437  0.041,0.960 0.035,0.966
BIT IR 26.024,0.000 26.705,0.000 97.562,0.000

Y £ SOD 4 L7 B SR AL ALl , 8-OHAG g 8-FRFE LI 1% 1
R, TENS Iy 28 e ze il 5 IRIALTAYTT AT LLEE P < 0.05; S
TAIT LRI E] H A, "P < 0.016 7

23 ZHBTHIEHEESEEHELE —4
TBITHTHE SRR 28 0 i 248 el 25 R A i
2R (P>0.05) . A7 IE —dUHEERR 2 J O o
ol P A W O, AR A TR YT 4 s B o A
H(P<0.0167), I3,

24 ZHBFEIFEVPTEEER —4IGI7HI VPTH
HZR LI L (P>0.05), JAITE &L VPT

BOE I R R, DGR T AR m o B e (P <
0.016 7). HEILFK 4,
RT3 AU S B 2 AR VR T R JG P 2 AT Sl
BOE A (s, 5+ 5)
il s 2
B REE

IEMZ:

4151 %k

ikmaEI gl 30

IRITH 32.36+3.06 27.65+2.15 39.15+4.26 33.15+3.16

BITE 36.03+3.12% 32.01+2.32" 42.18+5.35" 37.05+3.23"
TENS £ 30

TRTTHI 31.69+5.35 27.18+2.35 38.12#4.31 32.46x3.28

BIT IR 36.57+3.26" 33.26+3.14" 42.12+4.38" 36.36+3.15"
WATRIT4L 30

IRITH 32.06+3.21 28.60+3.15 37.15+3.26 33.28+3.21

BIT )R 41.26+8.14* 37.23+3.69° 46.35+4.32" 40.45+3.94"
—AE F,PIE

TRITH 0.210,0.811 2.347,0.102 1.901,0.156 0.563,0.572

BIT A 8.596,0.000 23.168,0.000 7.963,0.001 12.026,0.000

1 TENS M2 e e s il . S5 RIAIRIT AT ,°P < 0.05; 5
AR T AL ) 4,2 P < 0.016 7
A  —ABERIRE BRI T R E
2 EE BE (VPT) FLA/ (Vx5 + 5)

415 gL oM Ey (i
rrE) {4 30
IR 21.35+2.95 22.08+2.87
BIT A 18.3242.54 18.36+2.65"
TENS 41 30
TRITH 21.35+2.87 21.93+2.28
BIT A 18.35+2.62" 18.39+2.28"
AVRYT LR 30
TRITH 20.98+2.24 21.36+2.68
BIT G 16.15+2.28 15.36:2.09*
SHE FLPE
TRYTHI 0.187,0.830 0.630,0.535
BITIE 7.737,0.001 16.440,0.000

T :TENS W22 e M2 il . S IRIALAY 7T HL#L, P < 0.05; 55
WA TR AL IR A LLAE P < 0.016 7
3 itie

B 26 R 1 10 52 L DPN S . 99 2
S FLRAHAE 60% L L, Z0fi A B PR B B
TR 7 P TR DPN 0B B 0
1, TR 301 2047 LR LB S 5 DPN
R P i R < A 22 L T 30 I )T S A
WA . A B e R 2B TR s TEIRYT
D3 i PR b FE R ] 22 M 25 k5 5 2 i S
YT BOHATIRYT AHZ5WA 7 (UUE XFAE , ROCR
AR, B S5 RN, AF T g



% #% & 25 Anhui Medical and Pharmaceutical Journal 2020 Dec,24(12)

+ 2481 -

DAL , B R 42 4 S BTR YT T i e 2 A =
HEEAE L,

AR ESMTZ I B TENS B I HA R4
AR VR Y 3 3 R R ) L 22, A 35 S T O
PR BIFGTARB  H i R O WLZH 22 sl ik o 3 384
86%"'* . AWFFTER VT T MK\ F] b1k & TENS i3 97
DPN i N B s0bE o S5 5 8o, 7E I R D7 1
PNBRAIRYT L 07 RS, A RU3IE 96.7% , W AL
THMIAIT A . FER YA TENSIRYT DPN 3 H
IR E S YN

it R BHRIT R AR T =
NEVIIE UL SONE =R C AR )AL I St P by = K 44
N FPE DPN & AR K J i &5 T B BAE A, K s i
PEREALUA NPT EAL S E AR G A, T R s
S, LR R AT R S LR o S AR FR S, SOD
A S LIRS A AL BE J1 , 8-OHAG KA AR B
JE , J& T R DNA S AL 85 R S a5 9, REAE T
fE AL A e 2 R FE B, 2 B AT PR A A
TR S D RS T R A5 7, ARG B B
AT 4 SOD $ N i i 2, TN [ 1 8-OHdG IR F
Fei A . BN IRGIRYT BEA SMCE R A
AR IR AT A R T 2 i o 3X 22 A
R, MR ) Ath & #4524 580 () B 9 B TR AR M TR 1
11 TENS ] 3 358 i 33808 il 28, A3 308GE a8
P R R .

1T DPN i A 32 B 3 Bk B AR a7t o 1 & PR
iR RIS B AT, DRI DR A\ %, 2 e T
ORI SRR PRZ — o ARIE L = 4iRy T alfA
i 22 S B BB AN VPT B, 4553 WoR BT )R =
Y JHE B PR 28 S IE TP i AR S R A B R s, B
&2 VPT BUE W] 0 T R, W]t 34 UK G167 2 ko
T OB A S, B R R A T TR A R T s i A
2978 o REAEAIFGE 00 MM w) T 3G Il 28 T AR
PR R LT AR R I AL Y T TENS
IR BURAE WS A, —Jr T itk
LU RE T, BT A AL AR SRR, PR
B ZE FRRDL R 2 B AR B E 51
AN g7 TP 4 T I R 9 AT, A =)
PRGBS , AT 2T R B E ™

ZE ik AR A w) A A A P A YT DPN
QLR & 2n2 NG EEY s SU Y A Y= IR 7= X
REJT, BA R Im R A E

S 3Lk

[1] SCHAUER PR, BHATT DL, KIRWAN JP, et al.Bariatric surgery

versus intensive medical therapy for diabetes--3-year outcomes.
[J1.N Engl J Med,2014,370(21) :2002-2013.

[2] MA R.Epidemiology of diabetes and diabetic complications in Chi-
nal J |.Diabetologia,2018,61(6) : 1249-1260.

[3] PAIYW,LINCH,LEEIT,et al. Variability of fasting plasma glucose
and the risk of painful diabetic peripheral neuropathy in patients
with type 2 diabetes|J].Diabetes Metab,2018,44(2):129-134.

(4] 00 2, XV 22 R D Ji] B o 22 12 W o A
FLI] ey B2t S A A, 2019, 41(1) :47-50.

[5] TIRUR, 20U, KA 28 B 22 vURER Y A his Jo] e o 22
ARG RBIFFE ) ). S 22, 2017,20(15) :65-67.

[6] KWONG P,NG G,CHUNG R, et al.Bilateral transcutaneous elec-
trical nerve stimulation improves lower - limb motor function in
subjects with chronic stroke : a randomized controlled trial [J/OL].
J Am Heart Assoc, 2018, 7 (4) : €007341. DOI: 10.1161 /
JAHA.117.007341.

(71 BR3g, BB, TR, 45 28 B 22 BRSO T ik i R O HH O A2
HEREL)IIRZEHE,2019,34(2) : 175-179.

[8] NADERINABI B,SEDIGHINEJAD A,HAGHIGHI M, et al.Com-
parison of transcutaneous electrical nerve stimulation and pulsed
radiofrequency sympathectomy for treating painful diabetic neu-
ropathy [J/ OL]. Anesth Pain Med, 2015, 5 (5) : €29280. DOI:
10.5812/aapm.29280.

(9] rpdelE 2 S PRI 40 25 b E 2 BB PRI By T2 46 R (20174F
FOLY .o S TN RS, 2018, 38(4) : 34-86.

[10] 224 R, SR 0 A RIS ) 6L Ao 2 8 12 Wb ol 5 46 A 77 vk
ML)t 24k, 2018, 10(11) : 705-708.

(L] E 5 Al B 3R 7 B il Rl 2 72 (3280 0 L i C
SRR RIS ] R R PR 2, 2018, 25(2) :236-240.

[12] R, AR RLl, 2508 8, 55 o B S FRIDE B WV IR 7 %l R
3 J] Bl b 2 2 R e ) JRnE (B s [ . v [ S AR 2 2
#,2017,37(9):2175-2177.

(131 BT, 2R I s Jo) B P 5 A2 e PRV 975 BT BEPERIF 9
[T].r B 2467, 2015, 13(8) : 46-47.

[14] TESFAYE S, SELVARAJAH D. Advances in the epidemiology ,
pathogenesis and management of diabetic peripheral neuropathy
[J].Diabetes Metab Res Rev,2012,28(Suppl 1) :8-14.

(151 [lidf , ki 50 O Dt P ) o 422 722 2 A WL ) O 5 0 e
(I ] B BGE IR (5D ,2017,37(10) : 1441-1445.

[16] GROEHS RV, ANTUNES-CORREA LM, NOBRE TS, et al. Mus-
cle electrical stimulation improves neurovascular control and exer-
cise tolerance in hospitalised advanced heart failure patients [1].
Eur J Prev Cardiol ,2016,23(15) : 1599-1608.

[17] ZR3E2k RUEHE, PAE28 , S5 M8 — RSN A S 1T IR A 2 R
HFELWT IR [T ] 43R 2%, 2015,36(20) : 3191-3193.

(18] FEHULE , h W EL AR W) A PG YAl I ¥ 7 4 g Ji) B b 220
AE39MI RMEE )] BEEA5 EL, 2011, 24(1) - 64

[19] X BRI, 5K 8y, K2R, 45 28 Ry A 28 v VB0 R B DD 11 1
BRI KO B 3 S RE PR ¥ RS2 e [0 ] PG BE R R AR A
2017,34(4):518-521.

[20] LT TEICSR, B , 45 20 B i 28 v R BRUR AL ) R
W RS T[] AR 32417, 2017, 69(3) : 325-334.

(SR F1399:2019-09-26 , & 111 1139 :2019-11-06)



