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[ E] BHWM HiAoFAR/ SEEKEYZE(URH) AR LS A RWH EG-1(VASH-1) AR ELEG 7
(ATG7) KT 52 AR B (DN) B FmERER T ieIstreima i, ik #®E 150 #) 2 & DN & F AREAE LK
HRIEL R (eCFR) W B F 5 A8 E (39 4)) P ELL(67 #])  FFE20(44 #), 2k 3 0% %49 URH,VASH-1,ATG7 &k &
T BB h AR K Fe AR A S 36 AT, FF A URH,VASH-1 . ATG7 5 DN &% K ohseisireia e, R FTHAfPHEHE
# URH VASH-1 147 T4 B 20  ATGT A& T4 & 41 (P<0.05) ; & 4049 URH VASH-1 14& T ¥ 41, ATG7 1& T *F B4 (P<
0.05), EEMAP EAM ALB K T4 EA(P<0.05) ;& 4049 ALB & T & 20 (P<0.05) ., £ & 44 & 404 BUN Ser,
UACR & T8 /E48(P<0.05) ; £ /£ 4849 BUN Scr UACR & T W E48(P<0.05), DN &4 URH,VASH-1 5 BUN,Scr,UACR
¥ 2 EAB% (P<0.05) ;DN %44 ATG7 5 BUN . Ser UACR £ #i 4835 (P<0.05) , DN & %49 eGFR=688.91-2. 09xURH-1. 66
xVASH-1+78. 17xATG7 ,URH . VASH-1 ATG7 5 DN &%) eGFR Tt % nda %, &if %A DN B E B A B R EmE,
£ URH VASH-1 # & ,ATG7 M4k ; B DN £ K b4k 5 URH VASH-1 2E48%, 5 ATG7T 2 ik,
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Correlation analysis of serum URH, VASH-1, and ATG7 levels with disease severity and re-

nal function indicators in patients with type 2 diabetic nephropathy
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[ ABSTRACT ] Aim To investigate the correlation between serum uric acid/high-density lipoprotein cholesterol (URH) , vasohib-
in-1 (VASH-1), and autophagy-related protein 7 (ATG7) levels with disease severity and renal function indicators in patients with type
2 diabetic nephropathy (DN). Methods A total of 150 type 2 DN patients were selected and divided into mild (n=39), moderate
(n=67), and severe (n=44) groups based on estimated glomerular filtration rate (eGFR). The levels of URH, VASH-1, ATG7, and
renal function indicators, as well as blood glucose and lipid levels, were compared among the three groups. Linear correlation analysis
was used to analyze the correlation between URH, VASH-1, ATG7, and renal function indicators in DN patients. Results The
URH and VASH-1 levels in the severe and moderate groups were higher than those in the mild group, while ATG7 levels were lower ( P<
0.05). The URH and VASH-1 levels in the severe group were higher than those in the moderate group, while ATG7 levels were lower
(P<0.05). The ALB levels in the severe and moderate groups were lower than those in the mild group; the ALB levels in the severe
group were lower than those in the moderate group (P<0.05). The BUN, Scr, and UACR levels in the severe and moderate groups
were higher than those in the mild group (P<0.05) ; the BUN, Scr, and UACR levels in the severe group were higher than those in the
moderate group (P<0.05). URH, VASH-1 was positively correlated with BUN, Scr, whereas UACR ( P<0.05) ; ATG7 was negatively
correlated with BUN, Scr, and UACR (P<0.05). The eGFR of DN patients was calculated as 688.91-2. 09xURH-1. 66xVASH-1+
78. 17XATG7, indicating a close relationship between URH, VASH-1, ATG7, and eGFR changes in DN patients. Conclusion As
the severity of renal function impairment in DN patients increases, serum URH and VASH-1 levels rise, while ATG7 levels decrease.
Renal function in DN patients is positively correlated with URH and VASH-1, while negatively correlated with ATG7.
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B R 9% B % ( diabetic nephropathy, DN) Jg& 2 %Y
B PRI (type 2 diabetes mellitus, T2DM ) £ fic & UL
AN AE I RAEZ — , W2 T BRI B g 1) 32 22
JEEM BT, HE DN R R R R AR T,
U R A A RIMERR T AL DN 1
FEEEXE G it Je B s AR SR L, AR
1M, 4248 5 e dE br a1t LT ( serum creatinine , Ser)
FIPRZE A (blood urea nitrogen, BUN) 5 52 Z i [H &
T AU S e DN LT ARk B
RUAYIhR B EFE 0 DN B9S2 W B4t 108 18
P& PRIR/ 2% BE NG B 11 B [ B (uric acid to high-
density lipoprotein cholesterol ratio, URH ) 1 A8 B4R,
WHE bR, 5 T2DM R 35 Y B3 1 25 DI 2G5 i
IR AL 2E JSCA 1 2 -1 (vasohibin-1, VASH-1) 1
RN BIEPE IR 1, 2 5 DN i BV BT AR LA P
) WA ¢ 1 7 (autophagy related protein 7,
ATGT ) W3 i P4 i AR 11 255 DN ) g B A

RS W, RS B DT DN OB E T
URH . VASH-1 il ATG7 /K784 K H 5 B ThE R b
AYAESETE S DN BOSR 15 P F LT ) BB AR IR

1 FRITE

L1 — s

2022 4F 1 F—2023 4 12 A A [E B dic it B
150 12 Z DN B , 5% S0k RS 5 B /N 3k
It Z (estimated glomerular filtration rate,eGFR) 4 &
o AR 39 Bl P4 67 Bl R4 44 fA],3
Y B WA R 98 28 (body mass index, BMI) | M
Bl VBOW RE i E o R R B & A H OLET
{# (urine albumin-to-creatinine ratio, UACR)/Scr
B,EZFHLHUHFEN(P>0.05) , EEHA FEA
Ak 4 B AR AT 4 8 A b fn 2T & A (glycated
hemoglobin , HbAlc) /Ser  #i #t 5 (P<0.05;% 1),

*F1 3HEBEHNERNETRILE

Iy n AR/ %

(kg/m*)

BML/ Tk W HH/ i/
[(Hl(%)] [B1(%)] [HI(%)]

IR, IR

[WJ(%)] [WJ(%)J 'frﬁﬁ/il;

HbAlc/Ser UACR/Ser

Yl 39 64.9+7.5 22.87+2.11 21(53.85) 11(28.21) 13(33.33) 13(33.33) 23(58.97) 2.30+0.88

0.081+0.012 0.33+0.08

R 67 62.3+8.0 23.02+2.43 45(67.16) 15(22.39) 17(25.37) 19(28.36) 28(41.79) 4.18+2.03* 0.056+0.010* 0.31+0.06
B4 44 65.0+7.3 23.11+2.26 26(59.09) 15(34.09) 12(27.27) 18(40.91) 24(54.55) 8.58+2.09* 0.040+0.008*" 0.38=0.05

H:a A P<0.05, 58 EA ;b R P<0.05, 5 A LA,

AR OT2DM EH WL W 5 E(FE2 &
B R 7 9% 48 w8 (2020 4R ) ()™ F mh AR ok,
DN BZW VLW SV ERER B R 6iEE
(2021 SR )7 Py AR @F 19 ~79 ¥ Q&
W E R F g, drirE. OB EEDRE
R EHEER BREEERELMRRFI RN E
B QB ERELEY QR4 5 ;DK H
EREE SR REMF ARG, %3 A
WAER G IVER EAE KRR R AME
1.2 #il7E

FraHREAZTHEREERAST A% S mL 4
A Fefitn, % 3 # & 30 min &, M 3 000 r/min # /0
15 min, 2 & M & 4 . KA H A H 57600 & 4 F
1 A A AT AR TR B A R A U & o A ( fasting
blood glucose,FBG) | & & & (albumin, ALB) . H i# =
Eg ( triglyceride, TG ) . & A2 [E B (total cholesterol,
TC) & % & fg % & J2 [E B (high density lipoprotein
cholesterol, HDLC ) . 1K % & JE & & £ & B (low

density lipoprotein cholesterol, LDLC) .BUN ,Ser & &
B (uric acid, UA) & F, i+ & URH, 3 % H CKD-
EPI A Rt & eGFR=175xSer™ "2 x 45 #7017 (4 x
0.79), * 4 % E Thermo Fisher Scientific /A & MK3
B AR DU Il VASH-1 #1 ATGT7 , iR 7| & 1 B & X 4 Bt
AEHTAHRAE, &I, F X F % CR-
2000 # 4 E & A oAU Nl HbAle, FTH B # Y
24 h KK, % F B 3 7600 A A g 35 £ b AT AL
Kl & & & & F ALEF, iH 4 UACR,

1.3 #FitEH*

f# ] SPSS21.0 St M AT HFE T, T E
BRI E AT LSD-t #0365 BR B R A X &
% ;DN # 3% B URH VASH-1,ATG7 5 | 3t 45 4%
By A 55 M o A % Bl Pearson = F1 % L& M E A
#., P<0.05 AN EZRHERITFENL,

2 # R

2.1 3 #A DN EEH URH.VASH-1.ATG7 EbB®
B4 T URH,VASH-1 & TR E4H,
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ATGT (K T2 E4H (P<0.05) ; HEEZHAY URH  VASH-1
B ATGT IR T4 (P<0.05;% 2)
2.2 34 DN B2ERME, mMASKFLE

HEH A ALB K TREL(P<0.05) ;&
JEA ALB IR T H 4 (P<0.05;53) .

%2 34 DN EEHR URH,VASH-1 ATG7 tb3%

Zaxiil n URH VASH-1/(mol/L)  ATG7/(ng/L)
B4 39 256.9+32.4 545.8+84.0 4.86+1.22
PR 67 295.4#47.5%  620.3%75.6° 4.30+0. 75"
A 44 341.8£50.0%  753.1+78.6 3.52+0.60"

H.ah P<0.05, 58 A A ;b R P<0.05, 5S4 HE

3 34 DN EZERMAE, MBS b4k

i) n  FPG/(mmol/L) HbAlc/% ALB/(g/L) TG/(mmol/L)  TC/(mmol/L)  HDLC/(mmol/L)  LDLC/(mmol/L)
REEH 39 8.91+0.84 7.67+0.69 36.6+3.2 1.81+0.40 5.34+0.78 1.10+0.21 2.81+0.40
A 67 9.10=0. 88 7.80+0.72 33.8+3.0° 1.84+0.38 5.26+0.81 1.13+0.24 2.89=+0.37
WM 44 9.23+0.78 7.71+0.74 30.4+2.7% 1.85+0.42 5.50+0. 89 1.08+0.23 2.93+0.39

Hia  P<0.05, SEEHFLE ;b N P<0.05, 5P BEAH H#K

2.3 3 #H DN BEMEINEEIEMRILE

FREAH HPEEZH Y BUN  Ser UACR & T-H% 8 4
(P<0.05) ; B F4H %) BUN Ser UACR & T EH
(P<0.05;5%4),
2.4 DN ##H#H URH,VASH-1,ATG7
FREIHE K5 A

2t Pearson 434, DN 5 [ URH 5 BUN  Scr,
UACR 21FEAHK (r=0.511,r=0.594 . r=0.633; P<
0.05) ;DN H# /) VASH-1 5 BUN .Scr ,UACR &£ IF
A (r=0.664 r=0.697 r=0.711;P<0.05) ;DN H

55 e

FHW ATG7 5 BUN. Ser, UACR 2 A #H ¢ (r
-0.570 .r=-0.578 .r=-0.661;P<0.05;& 1),

&4 3 4HDNBENEINREIEIRILE

! n BUN/(mmol/L)  Ser/( umol/L) UACR/ (mg/g)
B4 39 6.89+1.20 108.40+15.40 93.49+21.00
FEEH 67 7.83+1.89°  145.43+24.38°  378.16%75.30°
WEH 44 10.34x2.00"  173.29+29.04™ 786.73+155.91

H.ah P<0.05, 58 A LA ;b R P<0.05, 54 LE
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2.5 DN E#EB URH . VASH-1 . ATG7 5 ¢GFR H9%
TCER AR B 3 1

Pl DN B85 eGFR fE R A8 &, LI URH VASH-1,
ATGT B0 F A i, i A7 Z2 ou e MR L H 43 By, 45 5L 5
7~ ,DN B2 i eGFR = 688.91 2. 09 x URH - 1. 66 x
VASH-1+78. 17xATG7,3& W] URH ,VASH-1 J ATG7
5 DN B3 eGFR AL 2 VI

3 3 i

DN 1EK 2 HUBE PRIG 1) £ BL I K 2 —, 24
BRI R 0 E BN bl 2 RO IR R &
R INREZE LT, DN 5 192 W R 17 DAl sk
Il ARAF 5 B T A5, A BiF 5% 3 3 43 B I ¥ URH,
VASH-1 Fil ATG7 /KF5 DN & 15 72 1% & 5
REFRFRAGARICE , i DN A 18 PEA 35 T8 19 52

ARSI AE R R B DN RN | L7 URH
1 VASH-1 /KT, 0 ATGT AKSFFAR, B4
IR LAY URH \VASH-1 KX TRIEH  HifE
FEL T A B4 ATGT 7K - 52 BUAH S #a v, 31X
W] URH #1 VASH-1 [ RE2 5 T DN (R BRiERE
M ATG7 B /DAl e 5 A WD) REZ #14 %., URH
VE R PRIARIE 7= 9y, Tt i B it 7 5 JOE X PR R A
WHIHRER T I T VASH-1 (9T v W45 7 145 Y
P T R s A BRI B AR A TR L ATGT 1N
H W 5>, HK ST R ] BE 5 2020 a3 il A
B I B A

W% DN fifE N, ALB ZKF T %, i BUN . Ser
FIUACR K FFEt™  ALB B P S RRIREN
FJeA5 56 Tl BUN Ser F1 UACR A4 T2 ) e 7'
ANERIE S D BE ARG TR RS B Ak, I iR 38 B (TG
TC .HDLC \LDLC ) £ A~ [] 9% 175 21 5] 2% 5% 7 . & 1,
IR e S E il ey A S S

AHSEES M 7%, URH 1 VASH-1 5 BUN Ser,
UACR 2 IFAE, M ATG7 53X Su 48 b5 5 11 A0
Z et B A 4 B it — 25 B, URH , VASH-1 F1I
ATG7 5 eGFR 178 fb. % ] #H 3¢ (eGFR = 688. 91 -
2.09URH - 1. 66 VASH-1 + 78. 17ATG7 ), iX % ]
URH VASH-1 F ATG7 nJ /£ A iEAE DN 34 15 Th ik
P TE AR A b B

WY R G451 T URH, VASH-1 I ATG7 1F
DN & i 2235 K7 K 5 B Dy BB 4R Bs 19 4H ¢
P, 5 FE W URH F VASH-1 i T A &2 ATG7
FIREARS DN Ja 175 N 2 25 UIAH ¢, HoaxX $e 48 bR 5 B
DHRESG AR B M oeM: . X0 DN a9 12 W A

ST PEAG AL T8 i SC I A, AR oY AT —
45T URH  VASH-1 F1 ATG7 7 DN &SR HLHH
FARER B0 AR G RS Wibr B 0 a1 1k
25 FRTR M URH VASH-1 1 ATG7 /K F 5
DN BB 1 T2 B A B DR 48 b UIAE ¢, W /E R
TPl DN B DI R T TR AE Db i . AR
N E—2E R HAE DN ZW AR b i A E
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