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# ZE: BR it Hsa circ_0080425 /245 fJm % 3% % (diabetes foot ulcer, DFU ) # & W #9 F ik R 3 5 kR ™ &
BREMRMGH X F, Ak #HI2020 F 1 A ~ 2022 F 12 A4EMN TARERIKE® 110 4] DFU &% (DFU4) , 4&
¥ Wagner 2 2BAFESH | B (1=24), 2 ~ 3% (n=51)Fn 4 ~ 5% (n=35); BRETERESH | ~ 28 ( AR E RS,
n=36) , 3 ~ 4% (PEERE, n=74) . #HE DFU & F TG Lo A TG BAFLL (n=66) F TG & B 4L (n=44), L&
£-28 Hsa_circ_0080425, C- R % & (CRP) & %454 R (PCT) K-F. BA % BH % Logistic ¥1)2 5 #7% ) DFU &%
JE R e A K, L 2K FE TR AEW L (ROC) 947 Hsa_circ_ 0080425, CRP & PCT Ml DFU % % #Us R &
# M8, KA Spearman A8 3% 57 DFU & % o7 Hsa circ 0080425 & ik /K- 15 B 3 4528 A= Wagner A 6948 %1, R
& R B 28 Hsa circ 0080425 (1.96+0.85) , CRP (57.35+16.82 mg/L) %A PCT (0.93+0.26 ng/ml) ¥ ¥ 2 & F
J& B4R (0.81+£0.24, 28.62+8.70 mg/L, 0.25+0.12 ng/ml) , £ F BA %5 &L (+=17.984, 12.847, 14513, 3
P<0.001), ¥ & R4 DFU %% f ik Hsa circ_0080425 & A K-F(1.72+0.58 ) AR & T oAz ERLEH(1.06+0.30),
2 F A%t E L (=11.820, P<0.001) ., DFU & %4 % Wagner 52385, Hsa circ 0080425 &k K-FZ2 #7554 ~ 5
B>2 ~ 38> 1%; 2.2840.94,1.57+0.53,0.68+0.05) , £FA %5 &L (F=24.716, P<0.001). % B % Logistic
W )2 5 #7 B, Hsa_circ_0080425, CRP % PCT /K-F# % 2% DFU & Fs & B9 M E & (P<0.001) . ROC w1
% % =, Hsa circ 0080425 = 1.60 A # DFU & # i /& & R %) AUC & K (0.879, 95%CI: 0.816 ~ 0.940) . #8% %
MR+, DFU % # foifr Hsa circ 0080425 & A R -TF 5 & 4 42 /& 528 F= Wagner 42834 2 EEA8 % (r=0.706, 0.775, ¥
P<0.001) . £51& Hsa circ 0080425 &Rk 5% %= TR EATUGE REA X, TN DFU &FFUs R R 5T iEH,
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Relationship between Serum Hsa_circ_0080425 Expression Level and
Disease Severity and Prognosis in Diabetic Foot Ulcer Patients
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Abstract: Objective To investigate the expression of serum Hsa circ 0080425 in patients with diabetic foot ulcer (DFU) and
its relationship with the severity and prognosis. Methods A total of 110 DFU patients (DFU group) admitted to Danzhou
People’s Hospital from January 2020 to December 2022 were selected and divided into grade 1 (n=24), grade 2 ~ 3 (n=51) and
grade 4 ~ 5 (n=35) according to Wagner grading criteria. According to the severity of infection, 36 cases were classified into
1 ~ 2 grades (mild infection) and 74 cases were classified into 3 ~ 4 grades (moderate and severe infection). According to the
prognosis of DFU patients, they were divided into 66 patients with good prognosis and 44 patients with poor prognosis. The
levels of Hsa circ_ 0080425, C-reactive protein (CRP) and procalcitonin (PCT) were compared in each group. Multivariate
logistic regression was used to analyze the risk factors of poor prognosis in patients with DFU. Draw the working characteristic
curve (ROC) of subjects to analyze Hsa_circ_0080425, CRP and PCT predict the poor prognosis of patients with DFU.
Spearman correlation was used to analyze the correlation between serum Hsa circ 0080425 expression level and infection grade
and Wagner grade in DFU patients. Results The Hsa_circ 0080425 (1.96+0.85) , CRP (57.35+16.82 mg/L ) and PCT
(0.93 +0.26 ng/ml )in the poor prognosis group were significantly higher than those in the good prognosis group( 0.81 + 0.24,
28.62 +8.70 mg/L, 0.25+0.12 ng/ml) , and the differences were statistically significant (/=17.984, 12.847, 14.513, all
P<0.001) . The serum Hsa_circ_0003928(1.72 + 0.58 vs 1.06 + 0.30) expression level in patients with moderate and severe

DFU infection was significantly higher than that in patients with no and mild infection, the difference was statistically significant
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(==11.820, P<0.001). The expression level of Hsa_circ_0080425 in DFU patients increased with the increase of Wagner grade
@4 ~5%>2~3%>1%; 2.28+0.94,1.57 +£0.53,0.68 + 0.05 ) , and the difference was statistically significant ( F=24.716,
P<0.001). Multivariate Logistic regression analysis showed that the elevated levels of Hsa_circ_0080425, CRP and PCT were
risk factors for poor prognosis in DFU patients (P<0.001). ROC curve showed that Hsa circ 0080425 = 1.60 had the greatest
AUC (0.879, 95%CI: 0.816 ~ 0.940) in predicting poor prognosis in DFU patients. Correlation analysis showed that serum

Hsa_circ_0080425 expression level of DFU patients were positively correlated with infection grade and Wagner grade (7=0.706,

0.775, all P<0.001). Conclusion The high expression of Hsa circ_0080425 is associated with the severity of the disease and

poor prognosis, and is a molecular marker for predicting poor prognosis in DFU patients.
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HEDR G )L W97 (diabetes foot ulcer, DFU ) J&:4f#
PRI R H UL IE A, AT H R | ek
RIZHBEIR, WA AR e A A 16 T 5 Bl
Kgmy M, Wik, F4k—FoA 80T DFU ™ E AR
JE K TG (R AR )2 AR bR i2 T oA R
DFU [ & IRHLEIAE 4%, 280 E N AR N |
RV T L FWMB 524 5 DFU By & A & JA7 6 B,
AMNE MR RNA (hsa_circular RNA, Hsa circ) J&
—FhE R A AE SRS RNA, 76 2 ZUEPRY ( T2DM )
FALIE A ) KA R SRR 2 2R ER, Tk
W R B LI & 1 S A2 W FIA T B2 A4 ) S
B W IEAESEMISE &I, Hsa circ 0080425 7EBH IR
B E TTETE R RS, HERIBIKAR L 5 e ik
JEA G, XTI PRI ARE & M T e HoA L
Y, SR, ¢ T Hsa circ 0080425 7E DFU H
BRI M AT RE . ik, AT E T DFU
B LW Hsa cire_ 0080425 A 1HM, M H 5
DFU J {5 /™ E A2 B 19 ¢ &R K il DFU S8 3 Filf5 A
RANE, BTENIGIRBG G DFU $RHHK .

1 MRlEFE

1.1 ARt WEHL20204E 1 A ~ 2022 4E 12 A
g T A B S BEiA i DFU B3 110 491, 581 62 451,
P 48 ], AFY 38 ~ 85 (59.72+10.84) %, YA
trifE: O DFU 2 Wi 2% (=% IR 9 2 B i6 48
QO @B EMELL, MK N
T2DM. HEBRFRME: O & O IGER . R P
Yl . H B pe i SO ERE ; Q=4 H WA
KFARS, FAEBIREE. AR LK B2 R
o, AR

12 MEFXFA  FQD-96A 7¢)G5E & PCR X (#i
M H B A BRA ), #5560 & . PCR
150 &5 A Trizol 1055 & ( Qiagen A H] ) , 680 HUfif
b4 Hr 4L ( BIO-RAD 28] ) , CL-2200i i/ Hif 4= H
ke R RBEHHL (LR ), AU680
RIA AT (DL 5E 2 2 REE )

1.3 7k

1.3.1 IR 4 Z75( DFU i) Wagner 73 Zbnife )7,
110 %l DFU &M 1 9% (n=24) , 24 (n=28) ,

34 (n=23) , 4%% (n=27) , 5% (n=8) ; Hrp
VRN, 2 ~ 39N E, 4 ~ SYNEE,
DFU @Yy BRI S (6 BB I & T
PRI LSRG R RbrifE ) ©, 4k 1 %% (n=6,
ToEG) , 2% (n=30, BEEERYL) , 39 (n=47,
EERYY ) |, 4 9% (n=27, TEERYY) . B DFU
BE 6 M AMBUEIEN, Hrhs R4 66 4 (15t
A, VR AR 44 0 (REE 220, #A
16 9], #ET-6 1)

132 WEAEIR: RAEVRX LM IMARA 5 ml,
3 500 r/min Z5.0> 10 min ( Z.0E2 13.5em) |, 08
M35 BT =70 CORFEPRAEREM . I SE R 2
AR Y (real time PCR, RT-PCR ) 4% A
Hsa_circ_0080425, SN 4514 K. 95CAEPE 30 s,
60°CiE k 30's, 72°CHEMH 60 s, HL:40 MG, K
FH 2722 “ 3354 Hsa cire 0080425 A KF. 7
KAk 25 2 S 53 vk K I R4 85 22 )R ( procalci-
tonin, PCT ) 7K~ Gl iUl Lo i A C- J2 vy
[ (C-reactive protein, CRP) 7K,

14 %t o4 R SPSS 22.0 Geil#hff, B
AR ORI LIS « ARiEE (X=s) Fom, 4
] L AR e A3 . THECSORER o K6, £
K % Logistic [543 M5 I DFU 83 il J5 A R (1)
fER 2 . 23238 TAEFHEIZE (ROC ) 43#7
Hsa_circ_0080425, CRP J% PCT 74 il DFU i # ¥
JEAN RN, AHOCHE 2B 2K H] Spearman A5G .
P<0.05 AESAGITFE L.

2 &R

2.1 DFU & & #s R R A TG B 4F 2016 K A4t
B EEE AR WK 1, WG AN K41 DFU Jg
2. Wagner 7390, RO RREE p 9. 2 EOBE . B
BT H . CRP, PCT M Hsa circ_0080425 /K
P m TS R4, 2R EA SR (3
P<0.05) .

22 KRR #A2E DFU %4 f# Hsa circ 0080425
FAKFE 3 ~ 44 DFU B A L5 Hsa circ_
0080425 FIAKFEH 172058, HEET 1 ~ 2
REFN1.06 £0.30, ZRAGITFE L (=11.820,
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P<0.001) .
1 DFU 2&FIEARRAMFUERIFARKT LR EWEIBIRER 0 (%) , (xzs)]

T H TG RAF4L (n=66) BEARA (n=44) Ve VA Pl
Bk 36 (54.5) 26 (59.1) 0222 0.638
(%) 58.90 + 10.46 60.42 +10.73 0.851 0.476
PRIRAERL (kg/m®) 2348+3.17 23.10£3.14 0.675 0.559
DFU #5f2 (J&) 435£2.62 6.95+4.30 9.812 <0.001

Wagner 749 14 21 (31.8) 3(68)
2~ 3% 39 (59.1) 12 (27.3) 31.658 <0.001

4~5% 6(9.1) 29 (65.9)

BAREM 1~ 2% 29 (43.9) 7(159)
9.421 0.002

3~ 44 37 (56.1) 37 (84.1)
B (em”) 6.24+2.50 6.68+2.73 1571 0.096
FAII L ( x 10°L) 10.85 +3.74 1153 +4.28 1.070 0.320
ZMEIARE (mmol/L) 8.46+2.70 10.25+3.68 7813 <0.001
Pl EA (%) 7.12£1.65 937+2.14 9.215 <0.001
CRP (mg/L) 28.62+8.70 57.35+16.82 12.847 <0.001
PCT (ng/ml) 0252012 093026 14.513 <0.001
Hsa_cire_0080425 081024 1.96 +0.85 17.984 <0.001

23 RFE ™ E42E DFU & # &7 Hsa circ

0080425 % ik K- 1bik  DFU H %[ %5 Wagner 43
3TN, Hsa_circ 0080425 FiA/K B Wi T (4 ~ 5
H>2~3%>1%; 2282094 > 1.57+0.53 >
0.68 £0.05), ZRAGITFE L (F=24.716); 4 ~ 5
PR ET 2 ~3%M1%%, H2 ~39HEET
1%, ZRWAGI¥E L (=10475, 19.382,

11.394, ¥ P<0.001) .

24 % W% Logistic B )2 447 %@ DFU % % )5
AR EREE K2, IDFUBHEZER ?ﬁ):
ANRNHEZ &, HITAEEHE RN AZEETE
Kl % Logistic M43 #r, 4558 78 DFU Jf’?ﬁk
Wagner 4 ~ 52, JBULFERE 3 ~ 4 9% S IMAE
WAk 1L 21 % 4 L &% CRP, PCT, Hsa circ 0080425
TR &I DFU B TE A R ek R (3
P<0.05) .

xr2 % [FZX Logistic BT #5400 DFU BEFEARHEREZE
% 9 B SE Wald i OR (95%CI) P
DFU % 0.657 0.294 4.682 1907 (1314 ~ 4.105) 0.008
Wagner4 ~ 5% 1.208 0.375 14317 3.112 (2.605 ~ 9.573) <0.001
TR ~ 44 0.549 0.262 4,903 1.814 (1316 ~ 3.584) 0.006
73 MU 0.502 0.237 4192 1.642 (1.195 ~ 3.207) 0.031
Frfim &R 0.481 0.226 4475 1.537 (1.081 ~ 2.994) 0.017
CRP 0.680 0.293 8.937 1.974 (1408 ~ 4.692) <0.001
PCT 0974 0.348 9.813 2.580 (1.804 ~ 6.327) <0.001
Hsa_cire_0080425 1.027 0.405 10.975 2775 (1.926 ~ 6.984) <0.001

2.5 Hsa circ 0080425, CRP % PCT fa#l DFU & %
L3 A 1.
0080425 2% ik 7K 3F- i il DFU & 3% i J5 A B A9 &%

J& R By A

MM Hsa_circ

1 PCT (Z=5.962,

ERWHE A 1.60, HAhZL T (AUC) KT
CRP (Z=7.183, P<0.001)

P<0.001 ), & & A 55 B 4 B N 88.0%,
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84.2%.
x3 Hsa circ 0080425, CRP X PCT il DFU B&W/E 1~ R HIME
S| b5dE2 i) AUC (95%CI) HREE (%) HFRE (%) HEBE (%) BB (%)

Hsa_circ_0080425 1.60 0.879 (0.816 ~ 0.940) 88.0 84.2 87.3 85.2
CRP (mg/L) 4437 0.767 (0.710 ~ 0.831) 763 730 75.6 740
PCT (ng/ml) 0.68 0.807 (0.738 ~ 0.860) 81.4 715 80.6 785

o X, Ui Hsa circ 0080425 3635 /KF 5 DFU i k&

AR JEA G, XNt A B e, X A B

08 Fy Hsa_circ_0080425 {32kl F L4 N e 51405, 52 m)

---- T A2 sl FUm A BB, I I E DFU

w O (9 1% 2, FLB6 % Hsa_cire 0080425 7K 3 it 75

% ..l Vol F . TIAN % O BF9E A, cireular RNA

------- Hsa_circ_0080425 I8 DFU B By @Gl A s A G, XF

o2¢ T ERC"T DFU &t & J& = A K5 m , A5 filfa A R 41

' . BEE Hsa_circ_0080425 /K~F-W] i & Tl f5 R 4F4H, Hsa_

o 0.2 0.4 0.6 0.8 1.0 circ_0080425 =ik DFU & T A R Y FEE

145557 E

B 1 Hsa circ 0080425, CRP K PCT ¥l DFU &&

Fa AR H ROC Bk

2.6 DFU % # i Hsa circ 0080425 & A KT 5
R 5528 A= Wagner R 6948 2 FCOMHT R,
DFU i % [l 1% Hsa_circ_0080425 3 ik 7K *F- 5 Ji e
FREE 9 . Wagner 739 2 IEAHOC (7=0.706, 0.775,
5 P<0.001)
3 iFig

DFU J&—FP 52 22 50 , i s iR |
S R e A8 ] L I A e A e se o 5 1 ke, H:
1 circular RNA #1852 2% 0 W 2845 S 81 Jo ik & 4
YEM . circular RNA J& — 3L [ & FF 1 RNA 53
T, TS 5IUR LA R, 7E T2DM
I EAE T AR KAEH . TANG % " #F58 & BE,
circular RNA 31k 5% 5 DFU (90 i & & fis 1
MAIER A, HAEHE DFU 14 1A A B9 A A By
B, nIYEN DFU BTG ERE S . AT,
Hsa_circ_0080425 5 # 35 5 & [l fit 28 R I 4570
WA, FEMEIRIRIT A T R AR, A
JE Y ThREY ", CRP & PCT 1 Ml R H
HRGL AR, A B T2 Wi SR e X Tl
DFU j™ s Lo i AR b BT — s (e

AWEoE s, TE YL DFU B35 ML Hsa_
circ_0080425 Rk /K V-2 W] by T2 B IR L - 3
1M B & Wagner 73 203 fil, DFU £ 3% Hsa_circ_
0080425 FKik/K-F-Z Wi Tt i, 71~ Hsa_circ_0080425
715 5 DFU B is B B S UM OC., A
ATl 7R, DFU 34 IML7E Hsa_circ 0080425 3
K 7K S 55 R e R B 3 2% R Wagner 43 2 3 5 1E A

K6 P 2%, 3% 7] fiE & Hsa_circ 0080425 2 5 DFU fY
RAEVARE . MAFHEFEA AL, Hm k% m T DFU
BIE A . AW CRP & PCT K-+ 4%+ DFU
T 35 BCRE A, $iE 7R RORE N 5 DFU g I o J L
FAHEARIERER,  SRAE RN AT IR A i 4 A
PEE T B AR SRR B 53 2R Wagner 432
YE MG PR T PFA% DFU Jp 1% 7™ 5 R B2 () 5 22 5 % 4
b, HAPJEYLRLRE 3 ~ 4 GBI MLIBZ IR i P
PE, Wagner 4 ~ 5 9% 5 DFU XEf14 M e iR XU
AHE M ARHFSE Wagner 4 ~ 5 RANRYALEE 3 ~ 4
R REF M DFU G ARG HE, FEREX
U8 DFU B IE B, Bt s, A Aist
To RSB fi, DFU fR A2 X DFU G835 7l i b
SO, AT RE ARG, RN AN
TRER ME PERR S, TR DFU B3 TS .
25 I A FIORE Ak I 21 8 1 7K SF T 5 2 52 i DFU
WURMERIR R, X 5 2R & MRS T80
ZALT RN A D RERRRG ARp 23505, dE I v
ST T R

ROC [fi£k 7%, Hsa circ 0080425 = 1.60 il
DFU i % #il )5 A B 19 AUC 4K F CRP & PCT,
AR AR S B 580, Ui Hsa cire 0080425
FEIR KR fE AT RO U DFU & WA AR,
AN DFU BUS IS 95 Fhrabd . akakanss )
WF5E W], circular RNA 7F DFU HfE7E R #R Ik,
5 DFU LA K JEA &, X DFU R & & 1
Je B B A

zi I fr ik, DFU 8 # Hsa circ 0080425 3 ik
AT S s R R TS AN R A, SR
DFU #BEWE AR Firbd. (TH$E82m)
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