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HE : B WA 2AB R AR 2% T (DPN) EH b iF L k&0 £ # K HF-32(FOXO03a) . f
DAR A K BT (PDGE) R A B s R E L, ik #I20204F 12 A—20224F 12 A P38k R 8 E R4y
1104) 2 B8 o B B AR A RT3t R, AR3ER T R DPNF 8 5 54 £5F £ 28 (NDPN 28 Fo 5 Bl A0 22 9% % 28
(DPN 21) , 4 H1 7 45 F= 65 451 , FE AUk SR HA A2 3% IR AR 0 1 BRAEE 30 I 4E A 3 B4R (NC 41) . R4 X&)
— R T B B | b AR R RIS AR . SRR B IR e R MR B A ) 3 40 % 9K F s 7 FOXO3a, PDGF K
F, RAZXE A IE(ROC) ¥ & 5 foiF FOXO3a . PDGE K F 2 2 A 48 f 9% & & DPN &9 T {4,
R RMEH RELER, ZFHUALRTFEL(P<0.05), LI R ARR T8 ATKE K%
B RABRAKEHE REARBRAAESIHE VB RERKRFRE, ZFHRATFEL(P>005),
NDPN 48 5 DPN 48 ) ik #5 4 B2 AL (AL W BE 5% K e R 254 A S i A0 B & IR A = W UMK AR AR 6 S 4,
EZHFHARGHFEL(P>005), SMEEE Hh =6 KEEKEOREE . ST EKEGRE B,
WM CA RAEIGHILE, 2 F 3 R4 F ESL(P>0.05), NDPN 4L DPN 204540 fn 41 5 & | % I o K
FANC 4 & (P <0.05) , DPN 4135 )4 245 53k | 2 AP 245 § 3k B R -F 2 NDPN 28 4% (P <0.05) .
NDPN £ . DPN 21 FOXO3a .PDGF 7K F % NC 21 3 (P <0.05) , DPN 26 FOXO3a . PDGF 7K F 2 NDPN 41 &
(P<0.05), ROC W &5 # % R 25, foi FOXO3a, PDGF VA BB A Wi 48 fkom % % & F & 4 DPN &
LT @A A A 0.695(95% CI:0.590,0.779) .0.636 (95% CI:0.539,0.726) .0.732(95% CI:0.639,0.812) , #
Rtk 53 A1 80.00% (95% CI:0.733,0.848) . 92.31% (95% CI: 0.856,0.977) . 89.23%(95% CI:0.838,0.954) , 4
S F1 A 55.56% (95% CI:0.438,0.654) | 33.33%(95% CI:0.238,0.452) . 51.11% (95% CI: 0.416,0.597) .
L5 2 AVHE BB DPN &K M & FOXO3a, PDGERFFE, BT 5208 AR A BN ZRETLA . KR

i]‘#ﬂ;é‘]‘io
KR . 2R ; ABEMNZRE ; LAEOELEFHF—3a; R EEAKRF
hEsS S . R587.1 XERIBE . A

The expression and clinical significance of serum FOX0O3a and
PDGEF in patients with type 2 diabetes mellitus and diabetic
peripheral neuropathy*
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Abstract: Objective To investigate the expression and clinical significance of serum forkhead box protein
03a (FOXO03a) and platelet-derived growth factor (PDGF) in patients with type 2 diabetes mellitus and diabetic
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peripheral neuropathy (DPN). Methods A total of 110 patients with type 2 diabetes mellitus admitted to our
hospital from December 2020 to December 2022 were selected, and were divided into non-DPN (NDPN) group (45
cases) and DPN group (65 cases) according to whether they were complicated by DPN. Another 30 healthy people
who underwent health checkup during the same period in our hospital were randomly selected as the control group
(NC group). The general information and data on biochemical indicators including blood lipids and glucose were
collected. ELISA was used to detect the serum levels of FOXO3a and PDGF of patients in the three groups. The
receiver operating characteristic (ROC) curve was applied to analyze the predictive values of serum levels of
FOXO3a and PDGF for the occurrence of DPN in type 2 diabetes mellitus. Results The age of patients and the
disease course were different among the three groups (P < 0.05), while there was no statistically significant
difference in sex composition, body mass index (BMI), systolic blood pressure (SBP), diastolic blood pressure
(DBP), and levels of alanine aminotransferase, aspartate aminotransferase, creatinine, and urea nitrogen among the
groups (P > 0.05). There was no significant difference between the NDPN group and the DPN group in proportions
of patients with atherosclerosis, retinopathy, history of antihypertensive drug use, insulin injection, and metformin
use (P > 0.05). There was no statistically significant difference in levels of TC, TG, LDL-C, HDL-C, FCP and ABI
among the three groups (P > 0.05). Compared with the NC group, the levels of HbAlc and FPG were higher in the
NDPN group and the DPN group (P < 0.05). Compared with the NDPN group, the levels of MNCV and SNCV were
lower in the DPN group (P < 0.05). Compared with the NC group, the levels of FOXO3a and PDGF were higher in
the NDPN group and the DPN group (P < 0.05). Compared with the NDPN group, the levels of FOXO3a and PDGF
were even higher in the DPN group (P < 0.05). ROC curve analysis showed that the areas under the curves (AUCs)
of serum FOXO3a, PDGF and their combined detection for predicting DPN in diabetic patients were 0.695 (95% CI:
0.590, 0.779), 0.636 (95% CI: 0.539, 0.726), and 0.732 (95% CI: 0.639, 0.812), with the sensitivities being 80.00%
(95% CI: 0.733, 0.848), 92.31% (95% CI: 0.856, 0.977), and 89.23% (95% CI: 0.838, 0.954), and the specificities
being 55.56% (95% CI: 0.438, 0.654), 33.33% (95% CI: 0.238, 0.452), and 51.11% (95% CI: 0.416, 0.597),
respectively. Conclusion The abnormal serum levels of FOXO3a and PDGF in patients with type 2 diabetes

mellitus and DPN suggest their associations with the occurrence and progression of DNP in type 2 diabetes mellitus.

Keywords: type 2 diabetes mellitus; peripheral neuropathy; forkhead box protein O3a; platelet-derived

growth factor
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peripheral neurophathy, DPN) & # IR 95 filt £ R 4t fiv
UL IF K& 22—, DPN W] 5| JE b 4 R 45
Wi, ZRBAENE . MRRE . 2k E 8
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BRI #1052 5 DPN B & A RJEPL i/
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FOXO03a F= 2 07 T AL A, 2 5 94 45 40 il I
T, A PUEAL SRS S i, ARRESY &
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VEHL 2020 4F 12 H —2022 4F 12 H ik X g s
Boe 2 A 14 2 RO PR R 110 BFE MBS0 4. 4l
AbRifE: OF > 18 % s @FF & (i [ 2 BB IR 5 By
TG AR (2020 4F ML) Y2 Wbr i s QI R B8R 2 %
HEBR AR E : DA R A ; @6 IF & Foph 25742 ; @6 I
I s @& I BB DIRE AR 4. AR A4 LA &
R A 45 FOB & 20 A JF DPN 41 (DPN 41) f R &
JF DPN 21 (NDPN 41 ) , 7353l 4 65 #1145 15] . DPN 2 5
PE 301, 21 35 91) s S X 4 0% (61.93 £ 5.44) % s -1y
G F2 (9.07 £2.57) 4F . NDPN 41 5 1 23 fi , &
22 ] ; S HJAE S (56.58 £5.08) % - 9 72 (6.55 +
2.38)4F . Bl BRI 7E AR e (ARG F) £ e A 30 151
YER T HRAL(NC 4L ) , Horp B 2o 4% 15 4], P34 4F %
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(55.09+5.61)% . AHFTEL IR Be e~ 18 Ml 2z b1 x4t
HEFNH A% (No:2019-1024) , (B3 I L 52 8 34 25 58 1
(CAEP=S

1.2 ik

121 —FHEARK A AReen WETE
AR WG PR GERE R 1) AR e R L R R 25 1
SRR R = SUNK B A T Bl ks
FEAE AL L H B 5 A5 5 I i 05 45 Fe (systolic blood
pressure, SBP) | &F 7 J& (diastolic blood pressure,
DBP) | A 5 F1 B &, 71 5 4K BT & 48 % (body mass
index, BMI) o 3210 ABeJa i R 2 RS T R4S
mL i DK L , 78 2 MLV >R FH ] 2 A A T A 0 2 i
1L 4 (fasting plasma glucose, FPG) , 4% i & B 0O )5
W B I VR, R S s B I 59 (enzyme linked
immunosorbent assay, ELISA) £ Il # fb 1L 21 & H
(glucosylated hemoglobin, HbAlc) , 2% Fil AU-5400 4= [
Bl AE AR H A (6 [ DL 5 & PR OR R W) 4 B IfL T
Hh N 2 R AR B P I R R 2 TR A AR B RS Tl L UL
B R 2 L S JIE [ B (total cholesterol, TC) | i =
fig (Triglyceride, TG) . % % 1 g 25 A AH [ EE (low
density lipoprotein cholesterol, LDL-C), mEENREHA
JilEI E‘]ﬁ?(high density lipoprotein cholesterol, HDL-C) 7K
LIz C Hi((fasting C—peptide, FCP) K

122 PR ik 4% # (ankle brachial index, ABI) #& @
ABL IE % & [ 4 0.9~ 1.3, B & F Eb 7, 38 i
LifeDop® 300 2 % #f 1 i 4% W 4% ( 3& [E Wallach
Surgical Devices 23 w] ) A6 I 2R 51y ik A1 1k 30 Jok ) W 4
J& o ABI=ERE) B4 /M B KB4 s . NC 2 A it
Fraem .

123 Av24E 5k E a2 Keypoint 4= 3 fE
WLHE 75 %2 B A2 A ()} 22 Dantec 23 w]) 43 51 K6 0 £ 34
B iz 2 # 2 L T 3 JE (motor nerve conduction

velocity, MNCV ) F1 8 3¢ # 22 4% 5 3 £ (sensory nerve
conduction velocity, SNCV ) o NC £ A #E 4740
1.2.4 ELISA # M) 2 & FOXO3a.PDGF K F %
JHTELISA 73 5460 52 103 IfiL ¥ FOXO3a . PDGF /K-F-,
FOXO03a ., PDGF 18055 & ¥4y A - Vg B 6K A ) B A
R
1.3 GZitFEHE

H s 50 MK SPSS 25.00 Ge it kAo 1T R
DASIHC « bRl 25 (x+5) Rom , OB ¢ K 30wl 22
O3 M7, HE— 20 P LR ) SNK-q A5 50 5 11 £
DAAE I HE B3 (%) 3R, BT XA 3. 2t 323
H TAERFE (receiver operating characteristic, ROC) Hh
%o P<0.05 NERAGI AR

2 #R

21 BH—MEMLE

KRR R, ZER ARSI E X
(P<0.05) . %4054 i . BMI.SBP . DBP . 5 % ik
AR M KA AR AL Rl  WUEF IR 2 ZUK
T, 25 BTG L (P>0.05) . NDPN 4]
5 DPN 21 3 Jik o83 5 A6 £ . 1L I B35 2% | R8¢ T 24
oSS R IR SO B B HE R, 25 5 8
TG E L (P>0.05), WK1,
2.2 FEENISIRILE

£ 40 TC . TG . LDL-C . HDL-C . FCP , ABI /K ¥ [t
B, ESYILGE % X (P>0.05) . %4 HbAlc,
FPG \MNCV ,SNCV /K 48, 2 R E Gt #38 X
(P <0.05) ,NDPN 4 . DPN #{ HbAlc . FPG 7K % NC
ZH %5 (P <0.05) , DPN 20 MNCV . SNCV 7K *F- 4 NDPN
ZHAK(P<0.05), W2,
2.3 £LHFOXO03a.PDGFkFLbE:

% 41 FOXO03a . PDGF /K V- [ AL, 22 55 3494 42 it

F1 BA—EAPILE

WHRRERE — REEREE
AERI(S Wi A/(4E,  BMI/(kg/m®, SBP/(mmHg, DBP/(mmHg,
205 n _ _ _ _ - R (u/L, R/ (w/L,
Xts) 14 X+s) X#£s) X#£s) X+s) _ _

Xts) X+£5)
NC £ 30 55.09+5.61 15/15 - 2546+278 129.46+9.83 79.46+9.78  20.57 +6.68 19.88 + 6.60
NDPN 41 45 5658+508  23/22  6.55+238 2555+2.63 130.55+9.67 80.55+12.04  23.65+7.83 22.30+7.35
DPN £ 65 61.93+£544%2  30/35  9.07x2.57 2537+275 130.07+921 80.07+1276 2248 +7.41 21.52+7.13
FIx* 22.086 0.293 5210 0.059 0.119 0.075 1.560 1.060
PE 0.000 0.864 0.000 0.943 0.888 0.928 0.214 0.349




2510 1) O, A 2 RV A R 2R FR 3 LTS FOXO03a, PDGF 3k Ml K2 X

s
H

NC 41 71.95 + 10.84 5.04+1.35 - - - - -
NDPN 24 73.22 +13.76 5.60 +1.53 7(15.56) 9(20.00) 17(37.78) 22(48.89) 28(62.22)
DPN# 75.80 + 14.26 5.83+1.59 13(20.00) 15(23.08) 30(46.15) 34(52.31) 42(64.62)
FIx* 0.999 2.765 0.353 0.148 0.762 0.124 0.066
PH 0.371 0.066 0.552 0.701 0.383 0.724 0.798

W @5 NCHIE#, P<0.05; @5 NDPN 4[4, P<0.05,

®2 JBHEEWIERLE (s

NC#H 30 497 +1.61 0.36+1.78 246 +3.74 1.03 +1.28 5.63 +0.68
NDPN 4] 45 4.58 +1.08 0.55+1.63 1.75+3.23 0.95+1.23 9.91+243
DPN 4] 65 473 +1.44 0.48 +1.76 1.77 +2.66 0.87 + 1.46 9.80 +2.06
Flifg 0.724 0.110 0.598 0.151 52.693
PH 0.487 0.896 0.551 0.860 0.000

NC4 - 5.46 £1.29 - - -
NDPN 4 1.08 £0.48 7.55+2.53 1.15+0.03 54.23 +3.63 5343 +5.21
DPN £ 0.93 £0.44 8.07+£2.74 1.17+0.26 48.61 +10.76 40.45 £ 18.28
Flifg 1.694 12.058 0.513 3.369 4.629
PAH 0.093 0.000 0.609 0.001 0.000

22 L (P <0.05) ,NDPN 41 . DPN 1% NC 4 /& (P < A 55.56% (95% C1:0.438, 0.654) . 33.33% (95% CI:

0.05) ,DPN 2H % NDPN 20 5 ( P <0.05) ., L33, 0.238,0.452) .51.11%(95% C1:0.416,0.597) . W54
2.4 MEFOXO3a.PDGFAExERFEELEE  MA L
& 4 DPN g9Fim &

ROC i 25 43 H7 45 5 15 o7 . fiL 3% FOXO3a . PDGF #3 #&LHFOX03a.PDGF/KFELLE  (pmol/L, x £ 5)

KU 2 Wbl PR 3% 0 75 & 2 DPN /Y it 28R

E ﬁi{ (area under curve, AUC ) ﬁ}j”]lj jg 0.695 (95% CI: NCZH 30 14.99 +3.21 14.09 +£2.98
0.590, 0.779) . 0.636 (95% CI: 0.539, 0.726) . 0.732 NDPN 4] 45 17.82£3.81 16.75£3.55
(95% CI: 0.639, 0.812) , ﬁi Ejg :ﬁ ﬁ. %[J ﬂ\j 80.00% DPN#H 65 20.55 £4.41 19.37 £4.10
(95% CI: 0.733, 0.848) | 92.31% (95% ClI: 0.856, F{H L Ao
0.977) .89.23% (95% CI:0.838,0.954) 4 ks Pl 0000 0000

*4 ImiEFOXO3a.PDGF 7k FXF#ER & B & B H & £ DPN 2B &

FOXO3a 18.05 pmol/L 0.695 0.590 0.779 80.00 0.733 0.848 55.56 0.438 0.654 0.3556
PDGF 15.23 pmol/L 0.636 0.539 0.726 92.31 0.856 0.977 33.33 0.238 0.452 0.2564
BA - 0.732 0.639 0.812 89.23 0.838 0.954 51.11 0.416 0.597 0.4034
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80.00% , #§ 51 4 55.56% -

— Sk 3, HLIAR N 19 PDGF 75 1% 2 1) £ 44k 95
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Aot BEFRIB RO, A SCHRRGE , PDGE 7] 2 5 3
Ik ks R A 1 TR B K A 05 J B AB S, PDGE 2
2 AT B K ok R R AL BB, et tR 2 ik it 45 % o 4 4
15 Bl Jik AR R R 1 4 BE o 2y nl X 8K B A R R
IR AR ST 5 R, DPN 41 1fiL 7 PDGF 7K -3
W1 % T NC .NDPN 4 , $275 1fiL 7§ PDGF 7KF- 5 DPN
) & A4 5. ROC i 245 3t 7R | 1L PDGF 2 K

W PRI % 2 75 & 2E DPN Y AUC Jy 0.636, i 2
H92.31% , ¥ SV R 33.33% ., 1L FOX03a 5 PDGF
K 512 W b IR e 8 E = & K 4B DPN [ AUC i
0.732 , BUBAE 1y 89.23% , K5 571E R 51.11% , Ui B P &
A EU SRS W A 28 A 1 U R R S, TR Sy
12 W 2 BUBE IR A R A A AE DPN S Bl 7 .
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