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HE: BB T8 om B B A 295 2 ( DPN ) %3 i 32 2 4% 6 R (FIB ) K- 55 4% 245 12 E 6940 K 1
FFHHT FIB 9% AR &, ik I 2 A4 Rm (T2DM) #4252 4] 4% 2 F 45 DPN £ 4 DPN 42 (150
5] ) Fo B4k T2DM L H L E 4L (102 4) ), 7 SERAEAE B 100 BI4E A4 Bt E4n (NC 20 ), Mg 3406
JRFAL, B R OB (FIB) KT, BRI FIB K4 DPN 45 H4& FIB K-F (FIB < 4 mg/dl) E4 65
#5)%2 % FIB K F (FIB>4 mg/dl) 4 4% Qi 40 (85 4 ), LA 7 T 201G SR FF A 45 & KM A0 2245 F1R B,
K Pearson B & A0k Fe % UL R 5T FIB 69 % m B £, 4R ODPNAEE (WC) k% /E (SBP).
A JE (DBP). S fads (FPG), 45 2 h fa#E (2 h PG). ZMM &% (Fins). 3% g (HbAlC),
HOMA-IR. TG. &M2BEB (TC). %% A& AR (HDL-C) A FIB #& T NC 44 T2DM 4 (P <
0.05) ; T2DM £1 FPG. 2 h PG, Fins, HbAlc, Mk & FdIi54 (HOMA-IR ), TC, HDL-C. FIB Z %A
Bl EHT NC A (P <0.05), @ FIB>4 mg/dl LLLF#. #/k% (DM ) J&#2 . BMI. FPG. 2 hPG. Fins.
HbAlc, ZBtHib (TG), RZFEREZRG AR (LDL-C ). HOMA-IR ZBUBHH3E T FIB < 4 mg/dl 48
(P <0.05), 3 FIB>4 mg/dl 41 SCV #» MCV %% FIB < 4 mg/dl ZLAKEAL (P <0.05), @ Pearson 48 247 B
o, M FIB K-F5F8. HAm (DM) A, AKEFEE (BMI), FPG. HbAlc, TC. TG, LDL-C A&
JAZEAMK (P<0.05), @%TLEMEEEHHER, BMI, TG, HbAlc ZBIB A FIB $1%m B % (P <0.05),
£Z518 DPN B3 FIB KR-FH 3,40 245 Fik B T %, BMI. TG, HbAlc AR IE2 DPN &4 FIB 9% aH %,
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Relationship between plasma fibrinogen and nerve conduction
velocity in patients with diabetic peripheral neuropathy

Xiao-sheng Zhou', Hui-qing Qu’, Shu-jun Lu', Bin Wang’
(1. Department of Neurology, 2. Department of Blood Transfusion, 3. Department of Pharmacy,
Binzhou Medical University Hospital, Binzhou, Shandong 256603, China)

Abstract: Objective To investigate the relationship between plasma fibrinogen and nerve conduction velocity
in patients with diabetic peripheral neuropathy (DPN) and to analyze the risk factors of fibrinogen (FIB) levels.
Methods A total of 252 patients with type 2 diabetes mellitus (T2DM) were selected and divided into two groups
according to the diagnostic criteria of DPN: DPN group (n = 150) and T2DM group (n = 102). Another 100 healthy
people were selected as normal control (NC) group. Clinical data were enrolled and FIB levels were compared among
the three groups. In addition, DPN group was further divided into low FIB level subgroup (n = 65, FIB < 4 mg/dl)

and high FIB level subgroup (n = 85, FIB > 4 mg/dl), the peripheral nerve conduction velocity was measured in two
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subgroups. Results (D levels of WC, SBP, DBP, FPG, 2 h PG, Fins, HbAlc, HOMA-IR, TG, TC, HDL-C and
FIB were higher in DPN group than those in NC group and T2DM group (P < 0.05); levels of FPG, 2 h PG, Flns,
HbAlc, HOMA-IR, TC, HDL-C and FIB were higher in T2DM group than those in NC group (all 2 = 0.000).
(2 Levels of age, DM course, BMI, FPG, 2 h PG, Fins, HbAlc, TG, LDL-C, HOMA-IR and smoking ratio were
higher in FIB > 4 mg/dl subgroup than those in FIB < 4 mg/dl subgroup (P < 0.05). @ Levels of SCV and
MCYV were reduced in FIB > 4 mg/dl subgroup than those in FIB < 4 mg/dl subgroup (P < 0.05). ) Pearson
correlation analysis showed that plasma FIB level was positively associated with age, DM course, BMI, FPG,
HbAlc, TC, TG, LDL-C and smoking (P < 0.05). (5 Multiple stepwise regression analysis demonstrated that
BMI, TG, HbAlc and smoking were influence factors of FIB (P < 0.05). Conclusions Plasma FIB level is

increased and nerve conduction velocity is decreased in DPN patients, and BMI, TG, HbAlc and smoking are

influence factors of FIB in DPN patients.

Keywords: diabetic neuropathy; plasma fibrinogen; nerve conduction velocity; relevance; influence
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B PR 5 S5 H fl 28 5 28 (diabetic peripheral
neuropathy, DPN ) & B R %5 (diabetes mellitus, DM )
BEMEE WIFRIEZ —, it 87", DPN7E 2
RUME PR 9% (TYPE 2 T2DM ) iR 3 19 & A % ik
60% ~ 90%", HHIWHFTL AR I A BB DPN 1%
bl . F4ERE 5 (fibrinogen, FIB) J&2—F& T
JFIEEA BEM N REAE 5T, AR M P i & e
Wi 111 % 266 3 A B2 A 53 22—, FIB FE LI TP REIE 1™
ARG5H, 24 FIB & & mi & S BULK A =, o
FE USRI, IR B RAIE Z — & FIB KPS, i
TP FIB Ay & 0 v 900 RO TRl A8 L R A8 i 78
BAREACHE . T4k, ML S Rz i
FTImIR, HE 485 r I 75 A 0 s o7 78 JE—fif
2o B P SR [ Az st 24 FH)E (motor
nerve conduction velocity, MCV ) F1E b #2244 T o &
('sensory nerve conduction velocity, SCV ) ], e S i)
AREEH LI AER DIRE, Pl A el B8 R BT
BEE A, 2 A2 W 20 2 B BT 1 5 vk 2
— HOFFTE LB, 3K FIB /K5 DPN & AA7AEIE
FAHE, (EEARBSZna ML A e T . ASBIFSE i
FCAEANRLIMAE FIB KP4 DPN R i 2% 05, L
25 FIB SRt Sl A, TR0 FIB BU52 IR
W&, B2 DPN BAmHLE], Rl R TAE
FeptR ).

1 #PREFE
1.1 HR&

PEH 2014 4F 7 H —2016 4F 7 F 5 N S 2% B B
J& BE i #h 25 N RFE B 59 DPN #8252 f), o,
B 326, k120 6 ; AFEE 31 ~ 758, T

(53.75+7.99) % ;DM JifE 4.5 ~ 19 45,744 (13.80 =
3.55) 4. #R¥E TS A JF DPN 434 DPN 41 150 6,
Hodv, Bk 77 61, Lotk 73605 R 31 ~ 73 %, F
Y (5424 +848) % ; gl DM LIF & E (DM) 4
102 M), Ferp, B4 55 6, Lotk 47 ) 5 Al 30 ~ 74
4, V¥ (5330+6.87) %, DM #l DPN ZWiHFF&
CrpE 2 AU B 1A TS E 2013 4FR ) i2WibsifE - B
OWIH4A DM Zfi 5 @12l DM ez f5, & 1M
MR 3 OPERARIGIREIN S DPN RIFFE
@A AT I AR F I (B W . A7 A U A
85, STk A (REESE . B IS8 . BRI
REENE) AT 1 TR W LaRIE AR, X
5 Wik A T 2 R, KERIZITA DPN. HEBRARHE
1 BIBEIRAG . GEURAE PR S AR IR 265 DM 3 5 @
P At 5 PR SR At 5 | A P 2 AR FR A, Tl
iR TR ™ Sl DK A | STUEEHENR A | A |
BT /R 25 R . 7 T Sl O A R AR 5 B3 3 A H
IR R 2 IR R AE 5 @G IEMEME . T E
UrRe R4l fgh T 255 R 2 d A i i
B2 05 5 OUEURIAFLIN Lotk 5 e R A
Kt R 100 BIVE MR IR (NC) 41, H, Bk
50151, 2z 50 45 s 4EHE 30 ~ 70 %S4 54.00 + 8.75 )%
1.2 WRFAZE

120 BARTARSE  UEEARBITEIR T B E
FIMET] . AR . B PRIE IR R L WL A TR s AR
I B AR MEE (WO, IR, AT
4 (body mass index, BMI), 288 ~ 12h, FIKH
S A8 A Fb BT DK O A 0 25 B IR ( fasting plasma
glucose, FPG ), E R E (fasting insulin, Flns ).
WAL I 21 25 1 (hemoglobin Ale, HbAle ) K = Wt H
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i Ctriglyceride, TG ), & H [ B (total cholesterol,
TC). A% I & 1 I [# B (low density lipoprotein
cholesterol, LDL-C ). = % /& JIg 25 1 I8 [& 5 ( high
density lipoprotein cholesterol, HDL-C ) & 2 h J5k
&S 2 h 1% (two—hour postprandial plasma glucose,
2h PG). FPG, 2 h PG KI5 55 A AL 8 45 R JH H A
FAKE 7] AUS800 ( Olympus AUS800 4= H sh4:1k
ST ) 5 HbAle SR I H 7R Arkray #2023 4t HA8160
42 H S WAL M 21 8 2 B ORI 5 S POt TE K
I Flns 5 A W58 DFAl B 5 22 HEAT 48 2L (homeostalic
model assessment—IR, HOMA-IR ) 1 B e+ 4L
( homeostalic model assessment— 3, HOMA-3 ) K
Fa A B &L, H) HOMA-IR=FPG x Fins/22.5 ; HOMA-
B =20 x Fins/FPG-3.5,

122 & FIB RN 28 ~ 12h 5 FIRH
JRAER A IR 4 ml, 1 ¢ 9 MUMKRRANPTEE, R
FHBESS ek, H AR Sysmex es—5100 4= H sl i1 #E 57
Fr R B A AR, SH AR 2 ~ 4 me/dl,
HENZESE 1.9% ~ 2.9%, HEFIZES 6.9% ~ 7.9%.
123 AvZ4FFikEen RHEEE A
EDX ( Nicolet EDX WLRIE A HLAAY ) X & BEAT SCV
FIMCV M . SCV A6 I AL 45 HE A 28 . U I Hh o
2N R, MOV ELEAERIE . WU TE s | B
ML R RM . SRR 22 ~ 25°C, ki E
7E 32 ~ 37°C, MAAREARN G IS0 2008 4EH4E
P2 o Pl 2 2 5 P 28 A B 2 A ) J LR TR 2 e

PR DA AGHI
1.3 SIHESR

A3 H R A SPSS 22.0 Geit- i, iR
PPH « bR (xxs) FOR, THEGORILIG (%) %
N, OB R Ty 2200 . LSD— K seal x * Kl
AH 3BT Pearson ¥, 520 PR R B9 M1 FH £ o4k itk
B WA, P <0.05 HERAGHFE L.

2 #R

2.1 3 AlGKFLIEEE

341 DM %5 F£. WC. SBP, BMI, DBP. FPG,
2 h PG, Fins. HbAle, HOMA-IR. HOMA-B . TG,
TC. HDL-C. LDL-C. FIB &WGHHIb#s, 2% S%H4501
SR (P <0.05) 5 MitER . A8 ARG s, 25
TGt 2% & L (P >0.05). DPN 41 WC. SBP. DBP,
FPG. 2 h PG, Flns, HbAle, HOMA-IR, TG. TC,
HDL-C., LDL-C J FIB ¥ & F NC 41 #il T2DM 4 ;
T2DM #1 FPG, 2 h PG, Fins, HbAle, HOMA-IR,
TC. HDL-C. FIB RW AR+ NC 4. W 1.
2.2 AEIMIE FIB KFEEHEEIGREFLE

HE 4 1L 3% FIB 7K F ¥ DPN 26 43 K % FIB /K “F
(FIB < 4 mg/dl ) 20 65 {5l Fii= FIB 7KF- ( FIB>4 mg/dl)
AR 85 . PIEALImIR RS , 2R A gt Faa L
(P <0.05) ; FIB>4 mg/dl W 4 4F #% . DM %% ££. BMI,
FPG. 2 h PG, Fins, HbAle. TG. LDL-C. HOMA-

®1 SABKTHLE (xxs)

NC 41 100 50/50 54.04 +7.37 -
T2DM 21 102 55/47 53.30 + 6.87 8.38+2.19
DPN 4 150 77173 54.24 + 8.48 13.71 £3.41
FIx* i 0.651 0.086 34.698
P 0.887 0.918 0.000

83.84 +7.69 23.88+4.43 126.15 £ 11.87 79.74 + 5.60

87.54 +5.81 25.78 +3.78 122.64 + 16.46 82.71 +7.80
94.18 +7.68 27.29 £ 4.06 136.95 + 16.31 87.43 + 8.64
10.849 3.467 4.923 5.993
0.000 0.038 0.011 0.004

NC 41 100 438+ 1.15 590+1.13
T2DM 41 102 8.51 +2.44 12.62 +2.81
DPN 41 150 11.90 £2.73 15.97 +3.03
FIx* {4 57.849 86.124
P 0.000 0.000

494 +0.72 5.16 £0.48 3.76 £ 1.01 22.89 +10.51

6.48 £2.56 10.05 £2.10 6.49 £2.00 19.00 £ 9.25

9.45+£2.22 11.49 +2.28 9.71 +4.03 16.78 £ 8.71
26.302 67.074 16.819 19.731
0.000 0.000 0.000 0.000
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NC 21 100 1.71 +£0.43 4.25+1.03 1.39+0.34 2.71+0.35 336+ 1.54 50 (50.00) 57 (57.00)
T2DM 41 102 1.94 + 0.50 5.41+1.04 1.91+0.26 2.97+0.36 414094 69 (67.65) 52 (50.98)
DPN 41 150 3.38+1.20 6.59 +1.48 2.35+0.39 4.05 +0.68 508+ 1.11 112 (74.66) 77 (51.33)
FIx i 26.166 19.016 41.752 42.623 9.868 16.443 0.973
P1H 0.000 0.000 0.000 0.000 0.000 0.000 0.615

IR 1 W M0 (5550240 5 T FIB < 4 mg/dl W4l (P <0.05 ), WLHFEAR (P <0.05). W3 3,

W32, 24 FWIAALRFIME FIB kT (ESEELE
2.3 AEM¥ FIB /k FZESRERH L PR RN L FIB AKSE A2 (L S AR, 25 5

FIB>4 mg/dl 2l SCV Ml MCV 4% FIB < 4 mg/dl A 4t i1 % 3% L (P <0.05) ; FIB>4 mg/dl W 41 SCV Fl

F2 AEIME FIBKFEFIGKRFLLE

FIB < 4 mg/dl W.4H 65 31/34 52.88 +5.45 11.69 +2.39 9295+546  26.63+4.02  136.77 £20.69 85.64 +9.44
FIB>4 mg/dl W21 85 46/39 58.79+5.18 14.47 £2.49 95.07+697  29.80+2.57  138.50+13.22 85.76 + 8.39
t/x’ 18 -3.511 -3.596 -1.068 -2.974 -0.316 -0.04
PA 0.000 0.000 0.292 0.005 0.754 0.968

FIB < 4 mg/dl W41 65 929245 12.98 £2.68 11.92£2.95 10.71 £2.57 2.81£0.81 6.38 + 1.40
FIB>4 mg/dl .40 85 13.96 £2.44 16.60 +2.53 15.13 +2.84 12.85+2.04 3.77+1.29 7.02+1.23
fH -6.035 -4.388 -3.506 -2.916 -2.837 -1.544
P1E 0.000 0.000 0.001 0.006 0.007 0.131

FIB < 4 mg/dl W2 65 6.38 +1.40 243 +0.37 3.30+0.27 15.28 +3.97 18.42+631 38 (58.46) 30 (46.15)
FIB>4 mg/dl W41 85 7.02+1.23 2.32+0.26 3.83+0.74 25.00 +8.12 19.00£7.39 74 (87.06) 37 (43.53)
t/xH -1.544 1.024 -3.006 -2.846 -0.059 20.631 0.139
P{H 0.131 0.312 0.005 0.007 0.877 0.000 0.372

®3 AEMHE FIB KEHEESEENLLER  (m/s, xxs)

FIB < 4 mg/dl W40 65 53.35+5.09 53.57+7.30 50.82 +5.36 54.75+421 5548 +4.00 50.85+4.06 48.71 +2.86

FIB>4 mg/dl W21 85 4438 £7.23 47.04 +£5.26 44.77 +5.63 4946 +£6.30  50.23+9.05 46.40+2.33 4437 +5.00
A 4.537 3.249 3.480 3.122 2.374 4.254 3.371
PAH 0.000 0.002 0.001 0.003 0.023 0.000 0.002
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MCV #% FIB < 4 mg/dl \WWAHFEAK, W 4.

2.5 I FIB /KFE5Z5Ra0HEXED
Pearson A &3 AT 7, IL3% FIB 7K 5 45 |

DM %5 #&. BMI. FPG. HbAle. TC. TG, LDIL-C M

WS IEARSE (P <0.05), WL 4.

2.6 IM¥ FIB/KFEZMEZNZTLERAD

PLIL3E FIB /KR AR &, DUAE S . DM O
BML. [, IfASSFHE bR F AR AT 2 oot In I 4y
Mr, @588, BMI, TG, HbAlc KWHHHN FIB HY5
R ZE (P<0.05), WS,

&4 I3 FIBKFEEIEIREBXED T

iH A DM Jife BMI FPG HbAlc TC TG LDL-C U]

{8 0.775 0.684 0.360 0.386 0.727 0.524 0.778 0.475 0.602
P8 0.000 0.000 0.005 0.005 0.000 0.001 0.000 0.003 0.000

Fz5 M3 FIBKEZMEZNZ TR TSH

(SES b S, b' ¢ P

BMI 0.399 0.147 0.102 2.825 0.007

TG 0.438 0.189 0.092 2.453 0.010

HbAlec 0377 0.086 0.172 4.526 0.000

WA 0.035 0.010 0.015 2.402 0.013

3 itig /MRS, I N A TIReR IR, e thREsY

A BF 58 % PL, DPN 4] WC. SBP. DBP, FPG,
2 h PG, Fins, HbAlc, HOMA-IR, TG, TC, HDL-C,
LDL-C B ARBIE T NC 4051 T2DM 41, HOMA-B
i F NC 41 F1 T2DM 41 ; T2DM 4 FPG. 2 h PG,
Fins, HbAle, HOMA-IR. TC. HDL-C & W 4K {51 %%
YT NC 41, HOMA-B kT NC 41, 5LREmr "
50—, DPN Bk AE 505 PRI = OB AS 3 i ofi
PEPEB M B AR S ARG, RS RIS, LK
TR A B0, UGN /B SR D RERRAIR, £
BURRIFRRET, BEFRMARINE, EREEE,
IM/IMRERAE , BEINZS 5 K&, X T 2 A i
B4, COBAN SEAFF KB, DM BE R I FIB 7K
S, MRS EEEIRAS ; DM B EIR N LR IIRERFIR,
EEIM LI RET F . FEASMFFEH, DPN 41 FIB & T T2DM
21, H T2DM 4= NC 4, $278 DPN S fAAE ™ i
HIRBEEIRZS . BT " Uk, DM R Bl sl 2 e i B4R,
) S B PR MRS T, LA VR A e s
TR B G PR . DM R KA T IR
A, I3 FIB F kb TRk RS, 23 DM BEK
WA TR IR, RAEEB A T WRAR,  RCR AR
FESt, AhMEARNg, AL SBUNRIE R, kERIE
G BN B B4R, IR, i —
AT AR . BRILZ AL, FIB KT &

I, SR TIREREAL, IMASEE R ISR AR A, &
PR R AR ) R R SRR,

A 5T — MR 3% FIB /K -5 DPN 44y
% FIB /KF (FIB < 4 mg/dl ) W4 F17 FIB 7KF- ( FIB>
4 mg/dl) WA LA K I, FIB>4 mg/dl WAL . DM
JiFE. BMI, FPG, 2h PG, Fins, HbAlc, TG, LDL-C,
HOMA-IR J W 40 (51 55045 7% T FIB < 4 mg/dl W4H 5 2
JEZMERE &L, BMI, TG, HbAlc XWIHN FIB
FR52 I K 25 . BMI B AR Al 5| A2 22 B e 1l J7 T8 9 5
R AR ™ R, BEACRERREE RGN, FBIEK, FBIS
BMI 2 1EAC, shfcs ™ B, TG AKFHm AR,
FIB 2P A K, SOl = g /K 7R85 | EC 1 2% 2T ity
T SR 7 kit i Bt b =N 2 (1S e o3 e g A A
FIB (R B, 2 FIB KV T i DG W I (45 1 2
FBI 7K P-4 155 14 i RN W] 8 55 5% 0 FIB B 249 Jk [K] 714
F1 BB 845 FERIBIRIAATC, LR R EER IR 2B fk,
AIRBSHESRIN K FIB 43 F6 1, B F8umndk FIB /K
AN

ALK I, FIB>4 mg/dl W4 SCV Fl MCV #5
FIB < 4mg/dl WAHRF(K, $&/R103K FIB 7KF =5 DPN
BE LA TR R I, SR FIB K
fFtie, DPN Wi N, #h 2% S B A I SCV
FORBEEHBT, SCV RN . A s EEah L
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22 R ZAH S e i AR A PN R R M 2 L P R IR
KL B 7270, A ] Bl b e 4 2 e i i 4R S0 ¢
APEZE ; Ak S BRI L, IRCRE ., A
L MR PR R IRRAFSE " B,
FEREPRIGIRYT LN b, I A s ORG B4 2 1 2590,
B Y SN A2 B FIUEE 1 28 1 1 S A5 3 I ek
¥, $ER DPN [ & A AR SRR S5 300 E fUpEAa Se4h,
AT e 5 MR A S R R G, EH 5 IR hE
SEPUARK I S MRIR A, 1% FIB KP4, SEuUll
WORG PR EE RGN, A AR, R D RER N,
R ST LA AP, 384, ARG R, i
— BB AR, AT REIT, SR IR R A
LA IE H 09AE FUA SARCI S DI RE, PR ef 4 S 4
JCHIIE R Xay . & I RERBI0:, HEm B 24%
SHE TN, T4, TERRSEIMBRIRET, N O
B GA: | SR B R S D RS
Ji Bl 2 BRI e i A, KDL T L S B e A
PEZEAE, AR BRI AE, SEURBERSCE, B
MR, 2L S T)6E

Zi TR, DPN B M2 FIB KFTHE, #hesfl
SRR, BMI, TG, HbAle MW HHE DPN #3% FIB
SEAIT] S
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