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HE . B AEERATZH (IGR) EFFENZR T AR S, 2P0 IGR AN ZRENY
EE, Fik #®IK 2016 8 A—2018 4 8 A RETHw b .o ERMEH 54 4] IGR BHAEAFRLM, 57k
B3R A i SR AR P S AR 09 50 4 BB AR A *T IR, 0 JRAY 22, A SLAC SR 0 P LT ST AT 504 B B AT 2 7 hk,
QIEAY ZAE SN (PP R RAVE ., BANZARBERAYZ / HEAT 2 00 0 08 BAE S-30 ) -0 K &F 4%
Fhk, Rk BR R (SSR) M4 e f s SRR BT A A 5 o ML de ¥ (FBG )2 h A5 fudE (2 hPG ),
Mt E G (HbAlc), FREE (TC), Hiw=8 (TG), KEAKEGREER (LDL-C), f&HK (UA).
B A F AR (Hey ) hZ44 (BMI) FAKIE R AISAR, KA Logistic ®JaH47, 5 IGR #8442 5%
TayHal &, GR ARG ZUABRBEAY 2R E (SCV) KT B4 (P <0.05), AP T
SSR g #& /TR (P <0.05), AR 4 FBG. 2 hPG, HbAlc, TC. LDL-C. BMI, UA % Hcy R-F & T2+
B (P <0.05), %" IGR BH B EMZmEHEEA : TG [OR=8529 (95% CI : 1.634, 43.372) |, LDL—C|
(OR=3.273 (95% CI : 1.202, 8.927) ]. BMI [OR=1.385 (95% CI : 1.122, 1.708 ). UA [OR=9.265 (95% ClI :
1.896, 9.437) ] A Hey [OR=11.336 (95% CI : 1.928, 16.774) |, £t IGR %% & BAP 2% % 0l 4 4 B K 4F
BeF e RAAVZHB AL AL, FIRIGR BHFAZHEWRE TS BMI, TC. UA. Hey Rt E #7148

RIBEE AL %
KR . AT LR ARNE R AR YemEE
FESZES : R587.2 XHERFRIRED - A

Characteristics of neuropathy and its influencing factors in
patients with IGR

Lu-yan Gao, Qian Han, Zeng-jing Cai, Qing-mian Meng, Hong-xin Wang
(Neurology Center, The Fourth Center Clinical College of Tianjin Medical University,
(Tianjin 4th Center Hospital) Tianjin 300140, China)

Abstract: Objective To study the physiological characteristics of peripheral neuropathy of impaired glucose
regulation (IGR), and to analyze the influencing factors of neuropathy in IGR patients. Methods Fifty four IGR
patients treated from August 2016 to August 2018 in our hospital were selected as research group. 50 healthy check-
ups were selected as control group. The peripheral nerve function of the two groups of subjects was evaluated
by nerve electrophysiological test. Nerve conduction detections (central nerve, ulnar nerve, tibia nerve, and total
peroneal nerve) were used to evaluate large fiber conduction function, and small fiber function was evaluated by skin
sympathetic reaction (SSR); the clinical biochemical indexes of fasting blood glucose (FBG), 2 h postprandial plasma
glucose (2 hPG), glycosylated hemoglobin (HbA1c¢), cholesterol (TC) and triacylglycerol (TG) as well as blood uric

acid (UA), Homocysteine (Hcy), body mass index (BMI) were observed. The Logistic regression equation was used
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to analyze its influence factors. Results The SCV of tibial nerve and sural nerve in the study group was lower than

that in the control group (P < 0.05). The amplitude of SSR in the study group was lower than that in the control
group (P < 0.05). The levels of FBG, 2 hPG, HbAlc, TC, LDL-C, BMI, UA and Hcy in the study group were higher
than those in the control group (P < 0.05). Multi-factor Logistic regression analysis showed that the factors affecting
peripheral neuropathy in IGR patients were TG [OAR:8.529, (95% CI: 1.634, 43.372), LDL-C [OAR =3.273, (95% CI:
1.202, 8.927)], BMI [OAR = 1.385, (95% CI: 1.122, 1.708)], UA [OAR =9.265, (95% CI: 1.896, 9.437)] and Hcy
[OAR = 11.336, (95% CI: 1.928, 16.774)]. Conclusions Peripheral neuropathy in IGR patients is caused by
sensory neuromyopathy in large fibers and small fibers. The causes of neuropathy in IGR patients may be related to
metabolic syndrome caused by disorders of BMI, TC, UA, and Hcy.

Keywords: impaired glucose regulation; peripheral nerves; nerve electrophysiology; influence factors

W DRI S — Bl i WL 2 R AR PR . KR
. I RAEZ , JUHE F R 28— B B R IR
K P E S B A i . AP ER ] E R
A B PRI T B, TERE DR i3 RO 35 52
i ( impaired glucose regulation, IGR ) MrBe B &1 Y,
FIHRIZ I ST, 0 R Gt AR T3 i By AR
AR B o IGR B BUR M AFAE S I 21, FE38
oA IR Dy T R R T, REFHEN b
/NN T, AR KRG, ATREUE T ph 22
A RIS IGR & B R 2 A8 e ol TR
MR R, BRIEDT .

1 ARG
1.1 —fAER

TEHL 2016 4F 8 H—2018 4F 8 A KU
B BESIf Y 54 191 IGR JEAE Mo 2, I s B w1
TEZ e A F A 1Y) 50 (51 i A S 25 A Jhy ot HR 2
WFFE - Bk 20 9, Lotk 25 ) ; 4FEHE 38 ~ 68 %,
¥ (483+£5.6) %, XHRZL . B4k 28 B, Lotk 22 i ;
EWE 36 ~ 65 %, T (47.6+52) % PHALAER AN
PERIELEE, 2R TGIAE X (P >0.05 ). AP
OFFA IGR ZWikrifE ", 2 WibriES B 1999 4= WHO
S, RGO 248 (IFG ): I (FBG)
6.1 ~ 6.9 mmol/L, 2h &J5IHEF (2hPG) < 7.8 mmol/L;
LR TR B 32 45 (IGT ) « 75 g 11 R 7 75 i i 4k 46
(OGTT) 2 h Ifil B 7.8 ~ 11.1 mmol/L, @ H EZShAK
WS B . HEBRARE - ORI . 259, 454420
3 S L b 5 S50 R PR R e AR B 5 QBB 1]
AR 32 KR
12 Ak

K& E e 5 18 R A1 Nicolet EDX ALHREI{Y
Kl B E P AL ST, SR 22 ~ 25°C, XJLIES

Mhze, Rppze, Rphes . HESR T st A,
AU AR iz sk (distal motor latency, DML ), &
MUAZIEREAL ( composite muscle action potential, CMAP ),
iz 8% T E (motion conduction velocity, MCV ), X IE
e, Rz, Iems . Mt gty o fe 5
i, 4 e f% 5 3 BE (sensory conduction velocity,
SCV )., B ZEIERAL ( sensory nerve action potential,
SNAP ) ; JER K[ W ( sympathetic skin response, SSR )
MM /AT A, DNE S AR . SSR T IRIVL. TRl
WA SR R & . MR 1RSSR RGOk, 1t
FRTEAEE (BMIL), AFFEXT G IS A &K I 5 ml,
3 000 t/min B.0> 15 min, UMLK FBG, 2 hPG., H
femrEEH (HbAle ) SAERERE (TC ) Hh =K (TG ).
2% B 3 A R B2 (LDL-C ), I JRAR (UA). [A]/
KPR ( Homocysteine, Hey ) 254 S R A= AL 8 F5
Krse AR F H A H S8 7 A7 1 7600 4 H 8RRy
Friso

1.3 Sit=rHiE

BRI R SPSS 18.0 Zoit i, kL
BB+ b2 (xxs) Foom, HWEBCRH K ; 1T
TR (%) R, BCRA xR ;
5 R 2R B 4347 2R F 2 TR 2R Logistic BIHALR, P <
0.05 HERAGI=E L,

RS

FA XS SR EAHFIE LR
g BMI, FBG. 2hPG. HbAlc, TC. TG, LDL~C,
UA DU Hey /KF-H08R, Z2RA 587 L (P <0.05),
TFFELH e TR A DR 1.

FZH MCV KRR & R
PIALIE g R Z . IR ph 2 SR Sph 421

2

2.1

2.2
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MCV. CMAP, SNAP I3, ZFEZITFEL (P> ZREFEITHE L (P>0.05); M4 T B SSR I Lt
0.05). PR LMERmHZ SCV s, 254 B ERAGEIHAREX (P <0.05), f5 a3 R,
FIFIEY (P<0.05), BRRAULT A, W2,  WE3.

23 SSR#&MLEER 2.4 IGRHXMARETHIMEZSH
WL [ J . B SSR AR, [ SSR W He LA IGR H G A 229 42 Oy I A2 Bk, LA TG, BMIL

F1 FABEKRFELLR

poyite) 50 28/22 47.6+52 234+23 4.84 +0.52 6.56 +0.81 5.26 +0.36
i) 54 29/25 483 +5.6 265+2.8 5.96 +0.68 9.27+1.34 6.08 + 0.47
X/t A 0.055 0.659 6.141 9.380 12.359 9.930
P1E 0.814 0.511 0.000 0.000 0.000 0.000

XFHRZH 4.64+0.73 1.34+0.33 2.83 £0.46 271.29 +43.74 9.86 +2.65
WFFE LR 5.16+0.85 1.48 £0.45 3.18 £ 0.64 352.36 + 58.42 13.69 +£3.34
X t{A 3.334 1.023 3.180 7.961 6.444
P1E 0.001 0.462 0.001 0.000 0.000

®2 FWHAMCV RIKERMERILE (xxs)

XFHEZH 50 5242+326 5331+4.15 47.65+£3.78 4624+352 6032+347 61.26+4.18 51.59+3.04 53.26+3.22
iEpeil 54 52.83+334 5356+4.19 4773+£382 47.06+3.58 60.49+348 62.17+426 4823+3.51 49.04+3.89
i 0.633 0.305 0.107 1.176 0.249 1.098 5.951 4.043
PiA 0.528 0.761 0.915 0.242 0.804 0.275 0.000 0.001

paiisee| 494 +£0.53 4.89 +0.62 4.96 + 0.58 5.01 +0.64 11.85+2.37 12.07 +2.28 11.93 £2.41 12.18 +2.54
ekl 491 £0.56 4.82+0.58 4.94 +0.52 5.03+0.61 11.88 £2.41 12.09 +2.26 11.96 +2.37 12.09 £2.52
fE 0.280 0.595 0.185 0.163 0.064 0.045 0.064 0.181
P{E 0.780 0.553 0.853 0.871 0.949 0.964 0.949 0.867

®3 WHSSREMERILE (xzs)

popiises| 50 1318.6+1423 17843 +182.5 1.88 £0.53 0.78 £0.23
e 54 1319.1 £142.6 1796.5 +184.2 1.85+0.52 0.55+0.14
XIEN 0.018 0.339 0.291 6.211
P1E 0.986 0.735 0.771 0.000
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LDL-C. TG. UA J Hey A HZBf, 172 ER Logistic
B8, 4558 875, BMI, LDL-C. TG, UA }% Hey

=N=A

TN IGR M 2R GRS 2 (P <0.05), W
# 4.

Fx 4 IGRHEXHARTHMEZR Logistic B35 HTHE XS4
. 95% CI
At b S, Wald x° P OR
THR RR

TC 0.254 0.381 0.442 0.460 1.283 0.608 2.725
BMI 0.325 0.106 9.256 0.000 1.385 1.122 1.708
LDL-C 1.184 0.509 5.368 0.020 3.273 1.202 8.927
TG 2,142 0.828 6.674 0.010 8.529 1.634 43372
UA 2342 0.841 6.792 0.000 9.265 1.896 9.437
Hey 2.596 0.864 7.336 0.000 11.336 1.928 16.774
3 itig ZH 1B SSR ¥R AN SSR I i LA B R B SSR v AR A

BRI E = ke MR —, K%, JIF
RAE 2o Forf, BE PR JE 1 M 2200 78 (diabetes
peripheral neuropathy, DPN )28 9 o WL I & AE
10 414 DPN &Ji R At 509", JuH— st &
Mged, — BB E A R Y AR
R, TEREPRAEET, B IGR BrBeC &4 vl GEAFELE 4
M ", IR TAE R R MA T K, AL
FRBRABIS R B F I IO , A Aviidome, o
2R IGR, H& 5 A7 S A B 5 R J] 61 bf 2 A 1 FR 3
JUAEJG A BB S5 o XF IGR K H I & 0 A9 40
U B P AR EE I R o

HATFRE IGR &HRLH0 15%, (HRpEE, s
R, RIS B AR Ret i R A
IGR W EEHRNEZ—", HWhE, BHEERRT = FEES
FARPUA A AR, B S B A R B
R B A IR RIS 2, B ES R
JER R Bl E RS R MER TR LR, B B 4
MIThResz 2505, T REORE S R s, PR
AR AP A FEACHURT,  IURE DU AR AT 3k S o R
T4, 5l IGR k4, BHTX IGR B AL
7 RGBT, B R, X IGR B sz 2
TSR AT B T B0 PR & &A= DPN G,
Il ARB iG DPN SRk 4E ™. H Airpi2e i 2R BRAG A 2 12
T ] BT g 2 1) e T S ) e B ke = s

ARWFIEE R BN, UL T % 4 B A 2 1)
CMAP/SNAP, MCV Jo2z 5, 9840 T I SCV #xt HR
AR, $7R IGR Xz i 22 mik i, XSS,
JeH R RS R A B, R KRR .

X TE2E 5, (AWFFEA T AL SSR JEMR/NT X HRA, &5
RN IGR B TR M A A Eph & E, FHR
Ko ohl/ NFEM 2 TRE SRR XIEIRAE " il R
WA R EA —F, Mk K2 IGR B EAATEK
R EBIRA . PIRAERI, MH AP 2% Tk WL
V5, AR TR RS

AW LI, L AR AR By IGR B34 5]
IR 2 e e g o, AR, —SE IR =5 1) IGR i
HHAR KB, SR 22 4E DI RERY
IFAR Bl s, 76X H P LIS G — R &
L, WFFTLH R A5 I R AE A bm S BMI 347585 T X BR2A
2t Logistic M43 47 & 8, TG, LDL-C. BMI. UA K&
Hey /2 2B IGR A MM L R fERm KR, |
%6, TG DL LDL-C ¥ 505 Z A %R ",
MRS ZEEL T 108 N B2 DhRe, a2 4E 5 37
Bz, MG RAAED e . BMI il AL R
JEREE R bR, AR E B THUAIR R Z , Aok
AACREEAAE, SURIAE . MBS, SR Z
P, shEMEM. UA 5HE =M. T2DM KR
IHER AR PRI AR OC Y, UA FHm ] 5 LR
LR S A, 0005 A8 PR e, A g s 4 e
Foi #s WUAH MR 5 A5 515 5, FEURE Z A",
PRSI B AHMITRE RS 5 3 —Jr i, UA Wi
AR IGR JE I 278, AR PR R AT LA RCSE Ik
S RACHT, LR FBIPh 28 K. Hey J& &AL
FEER - HERRTENR T AR TP 8, Hey /K-
T s o sk aifl, SEORIMAERAE 5 53— Jrm,
Hey KT SBURE R B A3, Bl Rkt

- 109 -



T EBREE 2 Ak

% 30 &

Ham, LR 2. P& Hey, F307E
BB, MRIFERNZR AN AR Y 5 B 107 7= AE B
JNE, 2 M o 2 A A S R AR RO 53
R RE, R FHE IR 5 1S Hey
IE A0 10 Y B AR R, ) A RN
JngEl T Rl R A2 . TG, LDL-C. UA. Hey VA M
BMI KT 2 2 th BRI ER A, IRiEZE S
TEAT AR E MR )y, 8t 22 UL AR S s O 2 i
RIE", IACHEZE AL RSB IGR B AR A
YR S

g5 LR, IGR BFAELE R FMh 2 s, Hrh L
ST B SN Y2 B o E, AR AR RS R
IGR AHOCH 2R R N R 2 — . (EARRFRAEA&
N, FEE—ENARE, WEBEZRMEA, 20
PRAUETE Z 1 5E SR

2 % X #k:

AR B AR IR 2 . I 2 BUBEPRE B IR TE R (2013 4

W) [J]. eI A , 2014, 7(6): 447-498.

SR, = ELE , BEN R DI E R [J]. th AR IR

ek, 2018, 10(4): 295-299.

TR, ARNDE . A SRS S LR 20 4 e RO A b A

B[], HAEEE AR |, 2018, 98(13): 1033-1036.

XGRS AL, BN, &5 . BT SZ 45 00 R B 22 R DT 4R fE

ISR [J]. s 28Rk Aeak | 2017, 50(12): 907-911.

TIFTIKCIOGLU B I, BILGIN S, DUKSAL T, et al. Autonomic

neuropathy and endothelial dysfunction in patients with impaired

glucose tolerance or type 2 diabetes mellitus[J]. Medicine

(Baltimore), 2016, 95(14): ¢3340.

1 4%, F)I1, B4R, 45 . A0 RO S R4 R 4 A
T B ANARIIREAPRAG [0]. FrAEER242% | 2013, 93(10): 760-763.

[71 ZHENG S, XU H, ZHOU H, et al. Associations of lipid profiles

—
=)

with insulin resistance and B cell function in adults with normal
glucose tolerance and different categories of impaired glucose
regulation[J]. PLoS One, 2017, 12(2): e0172221.

[8] NEMETH N, PUTZ Z, ISTENES 1, et al. Is there a connection
between postprandial hyperglycemia and IGT related sensory nerve
dysfunction[J]. Nutr Metab Cardiovasc Dis, 2017, 27(7): 609-614.

(9] W4, WL, MRl , 55 . 3BT F QBRI 2 BUBE B 1 5
JRARIRIZIRAS [J]. rPAERERIZRE | 2014, 47(10): 744.

[10] FBHS , SRPT, UGS, 45 . PLFAEAL X W LGz sher

PR BT (1], rhAepi 2Rk | 2014, 47(6): 396-398.
[11] CALLAGHAN B C, HUR J, FELDMAN E L. Diabetic
neuropathy: one disease or two[J]. Curr Opin Neurol, 2012, 25(5):
536-541.

[12] PILZ S, KIENREICH K, RUTTERS F, et al. Role of vitamin D in
the development of insulin resistance and type 2 diabetes[J]. Curr
Diab Rep, 2013, 13(2): 261-270.

[13] KRISHNAN E, PANDYA B J, CHUNG L, et al. Hyperuricemia

in young adults and risk of insulin resistance, prediabetes, and

diabetes: a 15-year follow-up study[J]. Am J Epidemiol, 2012,

176(2): 108-116.

[14] YUTY, JEE J H, BAE J C, et al. Serum uric acid: a strong and

independent predictor of metabolic syndrome after adjusting for

body composition[J]. Metabolism, 2016, 65(4): 432-440.

AR, B, B, & URMKCT- 5 MR A A G

5T [J]. HAERER R 24 | 2018, 10(1): 77-81.

[6] FHCHE, Sefiete 7, 45 MR C IER (AR

BMOKN5 2 BORE IR o 2005 22 RO R SR MERIE ST (T]. P

[15]

AR EE 22475 | 2015, 25(19): 64-66.
[17] 3KAh , Bmeds . WS 3 X4 PR 9 18 Pk 51 S ik 52 il B AT 9 ik

BB [J]. rhABEEZRE | 2014, 94(36): 2873-2875.
(ERE i)

A5 MR R, B, NG A5 L ORR T SZ AR SR R
LR 7R 10 LA FHARE 5B SE B 2 A0 HT (0], P AR B 2k | 2020,
30(7): 106-110.

- 110 -



