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Effects of whole-body sinusoidal alternating electromagnetic fields on neuropathic
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Abstract:Objective To elaborate the improvement effects of whole-body sinusoidal alternating electro-
magnetic fields on neuropathic pain in type 2 diabetes mellitus (T2DM) rats induced by high-sugar and high-
fat diet combined with streptozotocin. Methods Three-month-old male SD rats were fed with high-fat and
high-sugar diet for 4 weeks,intraperitoneally injected with streptozotocin (35 mg/kg) ,and then continued to
feed by high-fat and high-sugar diet for other 4 weeks. The rats with blood glucose value >>16. 7 mmol/L were
selected. The experiment was divided into 3 groups:the blank control group (control group), T2DM group,
T2DM rats electromagnetic irradiation group (T2DM-+EMF). The rats in the T2DM+EMF group were ex-
posed to whole-body alternating electromagnetic irradiation by 1 h/d for 8 weeks (frequency 50 Hz and peak
intensity 5 mT). The paw mechanical pain threshold and thermal pain threshold were measured at 0,2,4,6,8
weeks of electromagnetic stimulation. The interleukin-18 (1L-18) , tumor necrosis factor-a (TNF-a) ,interleu-
kin-6 (IL.-6) and nerve growth factor (NGF) genes expression levels in spinal cord were also determined. Re-
sults The paw mechanical pain threshold and thermal pain threshold at 2,4,6,8 weeks in the T2DM + EMF
group were significantly higher than those in the T2DM group (P <C0. 01). Meanwhile, the expression levels of
spinal cord I1.-18, TNF-a and 11.-6 genes in the T2DM+EMF group were significantly lower than those in the
T2DM group (P<C0.01),while the expression level of spinal cord NGF was significantly higher than that in
the T2DM group (P <C0. 05). Conclusion The sinusoidal alternating electromagnetic fields can significantly
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improve the symptoms of neuropathic pain in T2DM rats, which may relate to the inhibition of inflammatory

response and the promotion of nerve growth.
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W IR A2 4 tH S R R A e 1 Rl A e PR R
Wi HRTARIRZ A A, 5 ACKE IR B3, T DR R 9
BB 1242 TR A BRBE IR A8 — K L
PRI R il 29 R 4 S W R R — A E B K A
Pl OBEIR I Aol 1 ROBE PR L 2 OB IR
(T2DMD | 4 4 B bR o 1 HC At 28 RUBE PR g 4 Ffr, Horp
T2DM i 4 R s &5 B N B 90 Y0 LA | 2 di 2251
BRI, T2DM 5 P B A7 78 09 /& iRk 2
2237 R WUAAD 55 0 I bl 28 B LR A 1 e A
T 2295 PR PR 2 T2DM e UL 918 1 3 & 0, A 3
5020 K T2DM (B3 23 % A= 1 28 BEAE P i IR 2
R A B A 5 AR IR B R RORD R
PR HHT I R T T2DM R 28 B O
ToA ZRIIRIT R ME F SRR 25 P fR I 25 (PR
AP E FRIKAY) AT ROE LA AN & JF A
WWAFETER B 250 R RS TR 25 P g ) B0 A2 A
ML G S0 97 2 BRI R 5 0L 0 ) 3836 97 O i LR
ST R TE B AR L LB R Ko 1 A8 AH DG s h A5 B T 58
OIS A A R B A AR R 3 EL A B A
HIZERR VRO L R 2 AR HLRE I A T X TR IR
o At 225 B PR R (JC H 2 T2DM il 28 i A 5 9D
MR RO, B A6 UL R G B W . AT 5 0o i Ik
e R (ST WA i e S bk B A & T2DM 3 )
BERY, 2R GE PR A8 A8 B 7 i BTk X T T2DM #fi 2
s BRI P59 B AR FHABOR
1 #R57FE
1.1 SEssh¥ 3 A HErE SD KRl 30 H,SPF 4.
W T2 EREER LR b,
1.2 AUas 50 BEIRAE R R (STZ2) 1 T & [ Sig-
ma 23 A 5 L% 53 A7 A8 T 35 [F Lifescan 23 A 5 von
Frey 22 F 25 [# Stoelting 2y &l 5 A 85000 38 Al 1
ARG T KA Commat 28 1) s DNA S 515 &
Tt 5t K AR A= ¥ B R 2 6] s Maxima SYBR Green
qPCR i3 & W F 3£ E Thermo 23 F) ; & RNA $ B
7 Trizol Wy F 2 [# Invitrogen A #]
1.3 Jik
1.3.1 Sem it Semm R IR TR (23 £
DC B R (5545) 70 KB HOGRR 12 h 1ty 3y 52 5%
%, ] STZ BG w& B & bR L A 2 T2DM g )
ROAL, BAR 2D BR . SD R B i A v b A R (B 5
10 %6 %59 .10 Y0 TE B L 2 V0 H [ |2 L 0. 5 %6 IH PR B .5 V0 &8
BOBD SR 4 JE L BEE AT A B A B RO H VS SR i

type 2 diabetes; neuropathic pain;  high-

JIEJs T vk B STZ 28 v (35 mg/kg) o 4k 22 = i =
PR B % 4 TR 40 It B A4S0 R BB AL ot A A
MBE>16.7 mmol/L IF KM ZIK . 2B . LR =
o RE R B K RN E RS T2DM frifE . B4 SR It
G303 4L Ay R s R B AL (O R 41D L T2DM 41 K&
T2DM 2245 H 4 316 97 41 (T2DM + EMF 41) , A 41
10 H. 257 xf B R BUH B CIE o b v i) Tk & s
T2DM-+EMF 4K Uit b 4> B P 149 1F 5% 38 28 HL 1% 3%
% 8 JAl AR 1 h xR AT T2DM 21 K BRI FE i A
FL 0 8 B v (LA it L 3 A 1 5 2 A

1.3.2 WU ELERE KLBUHEERS
FEAKE B AE S K4 & M Helmholtz 28 B8 # & 47 .
LS5 & 28 DL MSP430 B R HL oA %0, B 33 i i IE
5% 58 AR B B S X P AR R TR ORGSR
HEATHE L I f 5T 4 AR R A A AE S R P iR
f A AT D 158 B S G A S R L R R L OB
PRI R AL B 5 ¥ A% 5 i i 2 Helmholtz £ 1.
Helmholtz i Bl 41 & 2 4> H AR AH A (Z& P8 (Al BE 40 cm)
A SR 0 2 BB AL 2RV I 5 100, 28 8] H) R 20
cm, LI EPIEFE TR L 3 B k5 2R
ERAE ) — K P T, S50 T 7= AR 0 28 78 LG B 5 {1
FE 5 mT, 4%k 50 Hz,

1.3.3  HULAUR BRE 2 £ AR RARIT IR 0.
2.4.6.8 JAl, 43 ) 6 45 20 K BRUE AT R JEC B MR 15 1 1
L D= N i e 0 0 G I N o <
75 W i 3 1 B, & KB 70 4038 B P 5% 30 min, 58
Iy F 5 i Von Frey 274k 22 310K BUS 2 ok,
et R b ol RS T 2F 4 22 W TE), R R BB Y 4R
&R D S RN R I I i E Sk B L 32 SR
AR R A B R, B — RS 110 2 i o A A2 JES 09 5
YL BRI 10 Y, fn i B 5 vk LA b BE R B T AE SR
AT . AR R IS S B 5 KON R R
5 B0 D) BT 46 O 5 220 FE I 47

1.3.4 HRBENE B BEEESIRIT NG 0.2,
4.6.8 J& 43 R 45 2R BREA T R I AV I8 1L 17 T A
DU W K BUE 0 ST i AT HL B B 8 v, A R gy
3N 30 min, i AACHR S0 ASOxE R BRI AT
T SRR L R B PR TG vk T A2 A0 S B4 RN, I
B 2 A s U1 A shid s 5 g B ], B 1K R
) A A2 JEC 3 5 vk OBUII L 10 YO L B IR IE G 10
min, it 3% 10 Y& (H IF BOHLSE1E

1.3.5 ORI R EFRRME LA T



+ 2488 -

i EFHUER 2022 F 9 A% 19 %% 18 ]

Lab Med Clin, September 2022, Vol. 19,No. 18

T8 JE e » sk fift P M s 3 S e o N L B A R A
AR R, 183t RNA 482 B0 0] & 48 B B B
L, 3/ 5 RNAL L 2 pg RNA g BRER B H &
VLI A5 2L BRAE 20 pL W AR R TP X) RNA #4752 % 5f
KR A2 B cDNA, fdf ] Bio-Rad CFX96 %% ) & &
PCR {6 T i H #5 56 B #E47 PCR §7 3, 51 9 73 51
F 1R, ERPOEER PCR RV A : cDNA

B 1.6 pl, bR SIH GEREE R 10 pmol/1) 4 0. 8 uL,
SYBR Premix Ex Taq™ Il 10. 0 pL,fcJ5 i L5 T
AOKE M R AN FEZE 20,0 pl, HARR 495 C
A PEAE PR 3 min, 95 °C .60 ‘C4% 30 s J&H 40 W5 . i
1155 CiRKALFE 15 s, FEMIEREEE 4 MEIL. B
272 XF TIL-18. TNF-a  IL-6 Fl NGF 3 4 ) A %t 23k
TR E BT

®1 ATKSMEETEE PCR &N HEBREI W3
#_MH FiiEsl 4y (5'—3D THesIH (5'—3" KB (bp)
IL-1B TGATGTTCCCATTAGACAGC GAGGTGCTGATGTACCAGTT 20
TNF-« GTCGTAGCAAACCACCAAGC CTCCTGGTATGAAATGGCAAA 20
11.-6 GCCCTTCAGGAACAGCTATGA TGTCAACAACATCAGTCCCAAG 21
NGF TGCATAGCGTAATGTCCATGTTG ACTGTGTCAAGGGAATGCTGAA 23
GAPDH TGTGTCCGTCGTGGATCTGA TTGCTGTTGAAGTCGCAGGAG 20
1.4 Gif2ehb B ] SPSS21. 0 G ih Xt 8cdls 2.2 2B IEZ s ARG T WX T2DM K BUEJIR

AT M. BIES/AA TR RRL o -5 FR. £
ZH 1) HL R FH R TR 2R 7 22 0 . f ] Benferoni £ 1
g vk Xt 3 2 R B Bl AT I L B, DL P <
0.05 WEFAGIF¥E L,

2 & R

2.1 2B IEZIE B T WXt F T2DM K FUkE
ML B 0 2 w5 % B 40 K BUAH e, T2DM 4 &
T2DM-+EMF 41 K 5 Bl AL 10 0% (8 76 SE 30 56 0.2,
4.6.8 JEH 5 TF e (P<<0.001), T2DM+EMF 4
1%) Bt ATL L3 1 7 52 A8 L RG S RIS 5 0.2.4.6.8 JA
5 T2DM A KERAM L, 2R EHRITFEE XL (P>
0.05), W% 2,

MBI BB 52 T2DM 4k B 2 S LA o 1
HAESLIR S 0.2.4.6.8 JAI 2 0 & AIK T XF B 4 K iR
(P<C0.001), T2DM+EMF 4k §U7E 3278 fL G 3 T
T2 HiE 5 0 J&D) I R IR HLARUR B (E 5 T2DM 41 K i
M, ZR G L (P>0.05), {HE,T2DM+
EMF 40K RAESZIR S 2.4.6.8 J& i 2 i WL R 4 i
I B & F T2DM 41 K BL (P <<0. 01), T2DM +
EMF 21 K BUESCR S 0.2.4.6 J& A4 12 i WL R 99 18
A A T % B 4 oK B (P <<0. 05), {H & T2DM+
EMF 41 5 %t 18 21 K 5UAY RE JES AL AR R 3 (L 7E 56 8 J] 22
SLGHFE L (P>0.05), W3,

*2 EHFZREXTTEYEG TR T2DM X R BEV MR 0 (2 £5, mmol/L)
ikl n 550 4 52 A 54 A 556 J4 55 8 A
Xf IR 20 10 6.040.6 6.240.7 5.840.5 6.140.9 5.940.8
T2DM 41 10 20,342, 3" 20.8+1. 9" 21.242.9° 22.342.6" 22.943.1°
T2DM+EMF 41 10 20. 62,5 21.0+2.3° 21.7+2.9° 23.0+3.9° 23.5+3. 8"

e X B # L, P<<0. 05,

=3 EHEFZREXTHEEG TR T2DM KRRRVNHBERENZ MW (> £s,g)
415 n 550 )4 52 )4 54 )8 556 4 58 A
Xt 20 10 12.440.9 12.8%1.0 13.140.9 12.840.8 12.740.9
T2DM 2 10 6.340.6" 5.840. 8" 5.240.5" 4.6+0.7" 4,740, 8"
T2DM+EMF 4 10 6.1740.8" 8.940.9™ 9.641.0" 10.340. 9™ 10.9%+1. 2"

5% IR # L, P<<0. 055 5 T2DM 41 % ," P<<0. 05,
2.3 2 HIEZKELLBE#ES T X T2DM K2R

PUE M T2DM 4 & T2DM+EMF 4 Kk &
TESE 0.2.4.6.8 JE Y AL i $OF B (4 34 B 8 A% T Xt ig

41(P<C0.001), T2DM-+EMF 41K BIES o & 2
JEHUE S5 T2DM M. 2R EGiH% 3 X
(P>>0.05), {4 T2DM-+EMF 41 K RIETIEE 2.4,



BHIEF 5K 2022 F 9 A% 19 %% 18 #  Lab Med Clin,September 2022, Vol. 19, No. 18

+ 2489 -

6.8 JEl (1 S HA B (E X B & T T2DM 41 (P <
0.01), WFE4,

2.4 EHIEZZLBH X T2DM K EUE B8 1L-18.
TNF-a.IL-6 fl NGF 3 HEER 0  T2DM 4K
LA 6 TL-18. TNF-o Fl 1L-6 f4 35 X 36 1k K S W] 8 w5
TR (P <0, 05), T NGF 3 A 4 % 35 7K F B @
T X4 K BL(P<<0. 05), T2DM-+EMF 41 K F

HAE 1L-18. TNF-o 1 116 (%L PH ik K - 8] BAK T
T2DM 4K FL(P<C0. 05), i H: & 8% NGF fit 3t [H &
KK B 5 T T2DM 41 K R (P<<0. 05), {HJ&, %}
B4l 5 T2DM + EMF 41k B 2 18] i) & B8 1L-18.
TNF-o,IL-6 fl NGF 5 [HREKF LK, 22 5 501
FRE N (P>0.05), WS,

x4 EEEZELTTHEG TR T2DM XREBRERBHREMZME (= +5,s)
41541 n 50 JH 52 JH £ 556 JH 558 JH
it R 21 10 16.841.1 16.540.8 16.740.8 17.041.1 16.741.0
T2DM 4 10 8.640.6" 7.940. 8" 7.140.5° 6.340.7" 5.540.8"
T2DM+EMF 4 10 8.840.8" 11.640.8" 12.441.0" 13.340.7" 14,141, 2"

T SRR 4R, " P<C0. 05; 5 T2DM 41 k4%, P<C0. 05,

x5 2B FZEXTTEBIFTFRX T2DM KR &8 IL-183. TNF-o. IL-6 1 NGF ERE R X B (= +5)
2190 n IL-1p 6 TNF-« NGF
it HE 21 10 1.0020. 41 1.0020. 43 1.00+0. 39 1.0040. 28
T2DM 21 10 3.88+0.62° 4.514+0.71° 3.6240.51° 0.39740. 26"
T2DM+ EMF 1 10 1.78+0. 64" 1.67+0.66" 1.4940.67" 0.8340. 27"

T 5 R H g, " P<<0. 0555 T2DM 4 4. " P<C0. 05,
3 it ®

FiE 20 422 70 4FAX Bassett & R W A #3756
IR F I S B A ENER S, Bt AR Y
ROV H A 45 B N ST ST A BTz O . TR
FEANTIATT Bz 8 R i 7% 39 16 97 55 40 45 ok
MU E 52 0 38 AR L g 3 L R Aa a3 . b e 5%
W 278 WL g S v T RT LA e T R R A 2L
W SR HL TR BR 2 15 i i H A P 15 9 IS AR X IR
AR 3, A B LAl B~ LI IR B2 2 0F 58 N B i Tz 56
TE . WFSER BT IE 5% 0 52 742 v ik 37 0 T4 E B R 0
G A 518 5L R B PR LA A A e e A
KA BA BHGAIT RS, ARk, — 2Rl
e BRIE 72 W A2 78 W g S B AT BT A0 T 4 R AR R Ak
SRR TE 5% I 52 AR R T B 0 T DR B R
22 FEE PR B4 TSR S ML) . E A Y A i
RS FEAGE | i HxF TR R AR R T2DM B i
SR Al 22 TP A U B Rl PR 1 1

AT A e A s B ERCR ) M 8 T 4 A LI
I STZ HE M T 3 1 75 XK T2DM K B 3l 1) 4L
RS H A BRSOk © W E A A T T b
UESERERS 2% S T2DM s ;v % s i
BRI g2 i 4 i o 22 ML 75 & B T2DM 8l Py A
BB 0T T2DM K H I e 19 3l 4 52 4
Y AR R R Z TR T E S KRR
LB B 20k 2B 2 IRFRE . 51l K T2DM
BHEBRER — B, B A AR ST O e R T A

AR, T2DM 21 K BUAH BT BR AT K R ER B0 2 1S
ML (3 1 A0 A 0 BH 8 B AIC, 1T X 5 1l R T2DM
T 209 B 2 HR B T A S R K R R 52 e T B
TR B G — B, B W DR s #it 28  JHL P 95 O A 78U Ay
B, MRt 4 B TE 5% i A8 A8 W G 37 R R KR,
R AU 1 (0 P 1 78 i 5 2 R A
W T IO RAR PR T2DM K B, H X %A 19 18 1
WU A IR T R Y S DU R R AN B A R R
718 A8 78 B R IR T 9 6T T2DM i 28 0 B A R L
AEEEN.

TE T2DM #8055 # PR 50 1Y & A R R iR
BRER ME RN & HE T RO E B /E N, IL-18.
TNF-a Al 1L-6 1E Ry 35 % UL 0 £ 2 A7, © 8% UE 55 7
T2DM #2855 2R ¢ 9 15 8 v B A U] 0 00 3R IR
PEVS A BIFSE S B 2 3 A v a2 R E R T
M35, e % B W ol 35 05 JR e Pl 8 9 B P UK AE
RET, ARG KRB SRR KA S H T2DM K
A BE 1L-18. TNF-o 1 1L-6 1) 3 X % 35 7K F B &
e TR RS R K B X 5 S I IR 45 SR AR e — B
AR AR R 2 F TR UESIEIT 8 G,
T2DM KA g 1L-18. TNF-o I 1L-6 3 K £ 3k
IKF- S5 W i AR . AR IR 9 45 SRR R L 58 AR L R 3 e TR
Y7 9 ELAT W S ) 0 S B A 2R SRE A AR . L
R NGF & —Fp B A 8 280 28 0 40 48 I 09 40 i 19 5
X Al o€ 0 AR K B AT AR L M ALK NGF %
K AR £ K 22 O Y T RE B A AN SE TSR L AT F



e 2490 -

i EFHUER 2022 F 9 A% 19 %% 18 ]

Lab Med Clin, September 2022, Vol. 19,No. 18

FEA R BAMEPE N NGF X e 3 i 28 95 3 M 5
TR B BRI . ABFFE & B T2DM 41K A
B NGF 2 [N 2 3k /K P B S AR T % B KR X 5
JERT I ST A AR — B Y g R T 8 A
J& - T2DM H A NGF & 3 2K F W12 3 L 42 78
SR HL R S 0 T e 2 A R R s R T Rk
AR AR

L5 LTIk, A B VR Y A 5% IS8 L R RO I
AEAE Itk A0 26 2 il o i T I 5 7 9 T2DML K LA
225 PR PR AR 1K — 2N 55 HG A1 7 e 2 8
GE A HEM 2 A KN T RIBA G, M —Fh el &
DE VAR EE )T T B, 4 B PR A IE 5% Ol 58 A8 L
YA ORI RIA YT T2DM #2855 B 4 5 X — i
TR A ROR AL

£ % Uk

[1] SHI G,ZHU N, QIU L,et al. Impact of the 2020 China
Diabetes Society Guideline on the prevalence of diabetes
mellitus and eligibility for antidiabetic treatment in China
[J]. Int J] Gen Med,2021,14:6639-6645.

[2] HARLAN D M,HIRSCH I B. The upside down world of
diabetes care medical economics and what we might do to
improve it [J]. Curr Opin Endocrinol Diabetes Obes,
2017,24(2):112-118.

[3] MA R C. Epidemiology of diabetes and diabetic complica-
tions in China[ J]. Diabetologia,2018,61(6) :1249-1260.

[4] MEIGS J B. The genetic epidemiology of type 2 diabetes:
opportunities for health translation[]J]. Curr Diab Rep,
2019,19(8):62.

[5] FELDMAN E L,CALLAGHAN B C,POP-BUSUI R, et
al. Diabetic neuropathy[ J]. Nat Rev Dis Primers,2019,5
(1):41.

[6] PAISLEY P,SERPELL M. Improving pain control in dia-
betic neuropathy [ ] ]. Practitioner, 2017, 261 (1802) : 23-
26.

[7] DEWANIJEE S,DAS S,DAS A K,et al. Molecular mech-
anism of diabetic neuropathy and its pharmacotherapeutic
targets[ J]. Eur J Pharmacol,2018,833:472-523.

[8] PESQUEIRA T.,COSTA-ALMEIDA R.GOMES M E.
Magnetotherapy: the quest for tendon regeneration[]]. ]
Cell Physiol.2018,233(10) :6395-6405.

[9] COSTIN G E,BIRLEA S A, NORRIS D A. Trends in
wound repair:cellular and molecular basis of regenerative
therapy using electromagnetic fields[ J]. Curr Mol Med,
2012,12(1):14-26.

[10] ARNEJA A S,KOTOWICH A.STALEY D.et al. Elec-

tromagnetic fields in the treatment of chronic lower back

pain in patients with degenerative disc disease[ J]. Future
Sci OA,2016,2(1) : FSO105.

[11] ROSS C L, TELI T, HARRISON B S. Electromagnetic
field devices and their effects on nociception and peripher-
al inflammatory pain mechanisms[J]. Altern Ther Health
Med,2016,22(3) :52-64.

[12] SCHROEDER T, VIGLIANTI B L, DEWHIRST M W.
Low-intensity alternating electric fields:a potentially safe
and effective treatment of cancer? [J]. Onkologie, 2008,
31(7):357-358.

[13] WENGER C, MIRANDA P C,SALVADOR R,et al. A
Review on tumor-treating fields ( TTFields) : clinical im-
plications inferred from computational modeling [ J 7.
IEEE Rev Biomed Eng.2018.,11:195-207.

[14] LIU C H,HUA N.,FU X,et al. Metformin regulates atri-
al SK2 and SK3 expression through inhibiting the PKC/
ERK signaling pathway in type 2 diabetic rats[ ]J]. BMC
Cardiovasc Disord,2018,18(1) :236.

[15] PAN L L,SUN Q H.,LIU G R,et al. Urinary metabolo-
mics study of the intervention effect of hypoglycemic de-
coction on type 2 diabetes mellitus rats model[ J]. Evid
Based Complement Alternat Med,2019,2019:1394641.

[16] XIE Y,CHU A,FENG Y,et al. microRNA-146a:a com-
prehensive indicator of inflammation and oxidative stress
status induced in the brain of chronic T2DMM rats[ ] ].
Front Pharmacol,2018,9:478.

[17] NI G L,CUI R,SHAO A M,et al. Salidroside ameliorates
diabetic neuropathic pain in rats by inhibiting neuroin-
flammation[ ] ]. ] Mol Neurosci,2017,63(1) :9-16.

[18] LU Y,LIN B, ZHONG ]J. The therapeutic effect of dexme-
detomidine on rat diabetic neuropathy pain and the mecha-
nism[J]. Biol Pharm Bull,2017,40(9) :1432-1438.

[19] FENG Y,CHEN L,LUO Q, et al. Involvement of mi-
croRNA-146a in diabetic peripheral neuropathy through
the regulation of inflammation[J]. Drug Des Devel Ther,
2018,12:171-177.

[20] SUN Q,TANG D D, YIN E G, et al. Diagnostic signifi-
cance of serum levels of nerve growth factor and brain
derived neurotrophic factor in diabetic peripheral neurop-
athy[J]. Med Sci Monit,2018,24:5943-5950.

[21] AL-REJAIE S S, ALEISA A M, ABUOHASHISH H
M, et al. Naringenin neutralises oxidative stress and
nerve growth factor discrepancy in experimental diabetic
neuropathy[ J]. Neurol Res,2015,37(10):924-933.

[22] ZHOU F,XIA Z,LIU K, et al. Exogenous neuregulin-1
attenuates STZ-induced diabetic peripheral neuropathic
pain in rats[J]. Acta Cir Bras,2017,32(1) :28-37.

(e A . 2021-12-03 % 1al H 3] :2022-07-15)



