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GPTLA4 ATX Fepedp % C(Cys C) /K ; vz #sh ¥ fym4n 6 & DN 48, %41 DN 28 fo 75 CTRP3.ANGPTLA,
ATX #= Cys C K F; 5 # 2% CTRP3, ANGPTL4 ,ATX #= Cys C 2 DN #9# ¥f & #&; 5 #7 DN & % @ 3%
CTRP3.ANGPTL4 o ATX K-Fial 69404, G458 DN 28 F0 3 4 45 k% 40 do 5 CTRP3 K -F 9 24 F & 18
20 , ANGPTL4, ATX 2 Cys C KT8 R & T, £ F A4 %3325 L (P<0.05) ;@ DN 2140 % CTRP3 k&
PR BAR T R sh b R, ANGPTLA, ATX o Cys C K- FH 2 & THREMERBUA, £2F A LT FEL(P<
0.05), s & DN Z84eF- 1 DN 21 o 75 CTRP3 K -F 9 B A& F £ 2648 w20, ANGPTL4A ATX #= Cys C K-8
BEHTHReEABMA, £FA %t FEL(P<0.05) ;M ik & DN 4 6 7% CTRP3 K -F 8] 4% F F 41 DN 21,
ANGPTL4A ATX #2 Cys C KFHA 2 & T F4 DN 4, £ F A %t 5 & L (P<0.05), fiF CTRP3, AN-
GPTLA4 #= ATX B4 #ml#4 B7 DN 69 ZHEH 88. 0% . 4557 E A 98.5%,AUC 4 0.971, 9 2 & T &R I8 474
e (P<<0.001), DN &% % CTRP3 K-F5 ANGPTLA o ATX KF 2 fi#8% (r=—0.681,—0. 729,
P<0.05),mf#F ANGPTLA RF 5 ATX R-F 2 EHX(r=0.812,P<C0.05), &it =& CTRP3,AN-
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Abstract:Objective To investigate the changes and clinical significance of serum complement Clq tumor
necrosis factor-related protein-3 (CTRP3) ,angiopoietin-like protein 4 (ANGPTL4) and autotaxin (ATX) lev-
els in patients with diabetic nephropathy (DN). Methods A total of 163 patients with type 2 diabetes who
were treated in this hospital from January 2018 to December 2019 were selected,and the patients were divided
into simple diabetes group (65 cases) and DN group (98 cases) according to the urinary albumin excretion rate
(UAER). A total of 45 healthy subjects were selected as the control group. The patients in the DN group were
further divided into the early DN group (20 pg/min<CUAER<C200 pg/min) with 50 cases and the clinical DN
group (UAER>200 pug/min) with 48 cases. Compared the serum CTRP3, ANGPTL4, ATX and cystatin C
(Cys ©) levels in the simple diabetes group. DN group and control group. Compared the serum CTRP3, AN-
GPTL4,ATX and Cys C levels in the simple diabetes group,clinical DN group and early DN group. Analyzed
the diagnostic efficacy of serum CTRP3,ANGPTL4,ATX and Cys C for DN. The correlation between serum
CTRP3,ANGPTL4 and ATX levels in DN patients was analyzed. Results The levels of serum CTRP3 in the

DN group and the simple diabetes group were significantly lower than those in the control group,and the lev-
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els of serum ANGPTL4, ATX and Cys C were significantly higher than those in the control group,and the
differences were statistically significant (P <C0. 05). The level of serum CTRP3 in the DN group was signifi-
cantly lower than that in the simple diabetes group,and the levels of serum ANGPTL4,ATX and Cys C were
significantly higher than those in the simple diabetes group,and the differences were statistically significant
(P <C0.05). The levels of serum CTRP3 in the clinical DN group and early DN group were significantly lower
than those in the simple diabetes group,and the levels of serum ANGPTL4,ATX and Cys C were significantly
higher than those in the simple diabetes group,and the differences were statistically significant (P <C0. 05).
However,the level of serum CTRP3 in the clinical DN group was significantly lower than that in the early DN
group,and the levels of serum ANGPTL4, ATX and Cys C were significantly higher than those in the early
DN group, and the differences were statistically significant (P <C0. 05). The combined detection of serum
CTRP3,ANGPTL4 and ATX had a sensitivity of 88. 0% ,a specificity of 98. 5% and an AUC of 0. 971 for the
diagnosis of DN, which were significantly higher than those of the three indicators alone (P <C0. 001). Serum
CTRP3 levels in DN patients were negatively correlated with ANGPTL4 and ATX levels (r = —0. 681,
—0.729, P<C0.05),while serum ANGPTL4 was positively correlated with ATX levels (+=0. 812, P<C0. 05).
Conclusion Serum CTRP3, ANGPTL4 and ATX are involved in the occurrence and development of DN.
Combined detection of serum CTRP3, ANGPTL4 and ATX could significantly improve the diagnostic efficien-

cy of DN, which is worthy of popularization and application.
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W AT G 2 BB IR 2 Wi bR s 3 1 S H R
TR PR R A O AT o HEBR BR ME < A O Al AR R
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1.3 WEHE AR HLexh HE A . a4l B R 0 41 . DN 41
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PRSP 240 AN ) UAER &8 3% 1L i CTRP3, AN-
GPTL4 . ATX il Cys C /K5 Ho 5 5 40 PR 9 4 . I
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il Cys C X DN {12 Wi 84 A& s 73 Ht DN 41 /8 3 1 75
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CTRP3.ANGPTLA4 F1 ATX 7K 4] (1 A &4k

1.4 Siit2phbse R SPSS16. 0 84 % 54 i 47
Gitair. FEESS I ERRL x £s RR.
Z 21 8] o BER U7 22 3 s 2 A 1R L R
LSD-¢ £ 56 5 7+ 8055 8} LAl Bl sl #8 o L 4 18] Fb ok
FH X7 K5 R 2 AR 3 TAERRAE i 2k (ROC il £8) it
1112 Wis BE TE M 5 #H 52 4 43 A1 R ] Pearson 3%, LA
P<0.05 AERAG I 2R XL,

2 % S

2.1 X REAL. Hal Bl PR 9 41 . DN 4 1 3 CTRP3,
ANGPTL4  ATX #1 Cys C /K Lk DN 2H Fl B4l
BE PR 95 41 1% CTRP3 7K F B AR T X 8 2, AN-
GPTL4, ATX fl Cys C /KM & F X iR g, 5
Gt L (P <C0.05) ;1 DN 41 % CTRP3 /K
S B I I T B4l BE R W 41 . ANGPTLA, ATX Al

Cys CAKFH B TR IRBA. ZRA5%IT¥%E
N (P<0.05), W1,

2.2 HaiBE R A AR UAER & % 13 CTRP3.
ANGPTLA ATX 1 Cys C /Ko B gl bR o 41
B MTE CTRP3 /KF-FiE UAER F 551 FEAK AN-
GPTL4, ATX fil Cys C /KF-ptizx UAER FF & ifi F+
L ERAE SR L (P<<0.05), WL 2,

2.3 iR AL G IR DN 41, F 3 DN 41 1 i
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DN Z #1518 DN 41 11 7% CTRP3 /K 7 B W A% T B 4l
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LB PRI AL, 22 5 A Ge i X (P <C0. 05) T Il IR
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*x1 FTER4E AL ERR S 2H DN A M iE CTRP3,ANGPTL4  ATX 1 Cys C K FE b B (z =+ )
4151 n CTRP3(ng/mL) ANGPTLA(pg/mL) ATX(mg/L) Cys C(mg/L)
Xt e 41 45 335.61476. 38 135.42434. 62 0.2420.09 0.7340.12
LA 2l A PR s 241 65 291.16+60. 23" 158. 91442, 24° 0.48+0.11" 1.0540. 37
DN 4 98 173.95466. 97" 247.00457,59* 0.8240. 23" 1.6640.60%
F 122,062 117. 648 207. 069 76. 909
P <0. 001 <0.001 <20. 001 <0. 001

T 50 A e E L P<C0. 05 5 Sl R 2 L8 . P P<C0. 05,

x2 BaERFBAEANE UAER B2EMiF CTRP3.ANGPTL4 ATX 1 Cys C K FEELLB (z+5)
UAER(pg/min) CTRP3(ng/mL) ANGPTLA(pg/mL) ATX(mg/L) Cys C(mg/L)
<5 25 351.50436. 33 115.96+21. 35 0.3840.08 0.69+0. 20
5~<10 28 272.66+20.07° 170. 9013, 30 0.5240.03" 1.1540. 12
10~<220 12 208. 63424, 65 220. 39416, 47 0.6340.06™ 1.61+0. 21"
F 113. 459 158. 263 83. 382 117.438
P <<0. 001 <20. 001 <<0. 001 <<0. 001

. 5<5 pg/min b, P<<0.05; 5 5~<C10 pg/min 4. P<<0. 05,
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20 51 n CTRP3(ng/mL) ANGPTL4 (ppg/mL) ATX(mg/L) Cys C(mg/L)
o 4% PR 9 41 65 291.16+60. 23 158. 91442, 24 0.4840.11 1.05+0. 37
FL4 DN 21 50 202. 60465, 49° 229. 58450, 69° 0.7020. 17" 1.4040. 50"
I K DN 41 48 144, 09+£54. 79" 265. 14459, 23 0.9340. 23" 1.934+0.58"
F 85.125 66.024 96. 530 45,491

P <0.001 <C0. 001 <0.001 <20. 001

T - 5 a0 R 4L LA . P<C0. 055 55 L 39) DN 41 [b#8." P<<0. 05,

2.4 i} CTRP3.ANGPTL4.ATX f1 Cys C & W
DN fy%k e I CTRP3.ANGPTL4 Fil ATX Bl
Kl i2 W DN B #h 28 F 1 B CAUC) & F Cys C.
CTRP3.ANGPTL4  ATX 3 T 5 bR B4 4 12 K DN
M2 BB R 88. 0%, R 5 BE A 98.5%, AUC H
0.971, B I &5 T 45 45 bR Bl A% I (P <<0. 001) , WL

4. K1,

2.5 DN & # I CTRP3.ANGPTL4 1 ATX /K
ZR A S 0 DN & 35 i CTRP3 KF 5
ANGPTLA f1 ATX /K P 2 i A & (r = — 0. 681,
—0.729,P<C0.05), Mi MLy ANGPTLA /KF5 ATX
KB TFEA ¥ (r=0.812,P<0.05),
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x4 Mm% CTRP3,ANGPTL4 ,ATX #1 Cys C i #f DN B3 88

Eiskan W TR ) PR D AUC 95%CI

CTRP3 226.73 ng/mL 72.0 89.2 0. 846 0.766~0. 906
ANGPTIL4 182. 54 Hg/mL 90.0 73.8 0. 868 0.792~0.924
ATX 0.59 mg/L 74.0 90. 8 0. 856 0.779~0.915
Cys C 1.25 mg/L 62.0 75.4 0.715 0.623~0.795
CTRP3+ANGPTL4+ATX — 88.0 98.5 0.971 0.922~0.993
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) ROC %
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DN R AT 30 /N R BE I R 5, R K
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TP FNRE S IO = 5 00T WU AR 3R AUFE B /NER
P45 I B 2 45 o R e, KO I LR Bk O
A B /NERE A R AR R Z 0 I R A H B i
T LB AR 22 BUK 09 T o PR 4R 08 T A L R
SR R0 S 3 A v 1) DN LI 2 R b 2 W 2 I R BF
FAA . AWFRUESE BRI 7 8 R IR B R 5
Z 57T DN &4 K&, IR KK F-7E DN B34 i
TR TR KRR 1 TR ST R L
FHI%& AR AL 7T 6 97 g 0% F3 AIK I 75 98 28 7K SF . DA 2l 3
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FfEgde4r Cys C. H W4 R AA — & WG RS %
e .

AWFFE T . DN 41 1 3 CTRP3 /K F B &A% T 5
Sl PR 41 A B4 FLIG PR DN 4R 9] DN 2 1
15 CTRP3 7K - B B A F 5 4l b5 PR 9% 41 5 I )R DN 41
M CTRP3 7K F 8] & Ik F H 81 DN 41, $2& /8 i 7%
CTRP3 K F5 DN kA . kRAEAEVKR. [
Ak A 4l b DR 41 R L i CTRP3 /KBl % UAER
T W FEAR , U B I v CTRP3 /K5 2 UM PR 9% &
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i 92 PR A PR 4 O B 11 R B s e HL A 2 R
DiReryBE T A . SRR e 2 5 A AR M, e S =
B AR A RAE g AR e R B

YERY™ . A 0F5E % B, CTRPS 7.0 LA 5 f B g
P OR P VR L RE 8 3 kol R A T S 0 B I
il o oA R B 2R AT T e S BE T B 5 2R A U L O
HL B8 98 /0 B 7 4 6L 2 06 4% 240 M DXL, o) g s A
FLe M RS A Y ERY . B4 1 5% F DN
WA AMNIFSE % B, CTRP3 1] W 4% & 0% 5 10 5 /N BR
F AN M D) e A, 2 AE DN & Az it #2 b B (R4
MR AR . AWK B, 4 5 CTRPS 1 #
Wil > 226.73 ng/mL B, H a2 B DN R 8 5
72.0% R BN 89. 2%, AUC 2k 0. 846, i3 B If 75
CTRP3 {E12 W DN v B A 8 55 B3 RE .

AW 5 45 R . DN AN B 4l B JR s 40 i 3
ANGPTL4 /KB 5 T % B 26, Hol K DN 25 Fi 5
B9 DN 41 13 ANGPTL4 7K B 5 &5 T 80 4088 bR o
2, I PR DN 25 Il 35 ANGPTLA4 7K F B & &5 T 5 i
DN 41, #7517 ANGPTL4 /K F5 DN &4 &k &
HABYII R . (A B o afiof pR o 41 8 & s AN-
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KFR. BB F 53 WA F i 251 DN & i (1) 5 %
JR A H A RO 2 B B M2 &% 55 DN &
AR B FRETTY ANGPTLA 2 —F il 1 g 7 41
LU0 WA T 7 PR G B 32 B AR A R BT A i A 5
M, PRA AR ST 3UF 52 ANGPTLA 78 L 48 5% | 5 0 5
A3 IR T R AR Y. 1 36 TN L E R
LA R IE R L I ANGPTLA /KB & % 9 1™
HEARE A WAL RS 24 h A IRAKE AR
M, AT H L I ANGPTLA # Wi 0 182. 54
pg/mL i, Hi2 Wi DN 9 R %N 90. 0%, Fe 5
73.8% . AUC Jy 0. 868, H.A 4 i 0912 Wi {8, v]
DN HHi 2 b J T it =%,

A5 A B, DN 2 R B 4608 PR s 21 1 7 ATX
KT B 5 R T B4, ELIG PR DN 4l A 1 DN 41 1
W ATX KBt 5 T B 4l R 98 41, I PR DN 21 1,
W ATX K08 & T 548 DN 41, $2/RmiE ATX K
FEDNWEAE . RRAAGHUBKR, ATX o] i it
LPA-ATX RS 5 RS ZMbrid e . RN RS
YRR B IF 5% b kB, ATX L ] Bk 2k B 2% 3k 4 40 7h
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PRLFE P9 IE 4 23 vy 28 35 U0 & /0N B 3000 T & 32
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B AR R, mIE ATX KF & DN #i 5 09 ok
SETI PR ARBESE KB 2 i ATX B K
7 0.59 mg/L i, Hi2 W DN B R 8 H 74. 0%, 4
SEEEN 90. 8%, AUC & 0. 856, H.A ¢ i 1Y 12 Wi 2L
fie. IMJE CTRP3.ANGPTLA il ATX 3 HifgFr 1k 4
6 EL A B 492 WA RE L B AR T 4% S FE A R A
DL 46 78 I IR 7T K 3 I 48 A5 56 & F T 4 Bhi2 B DN,
E— 2B AT A G M 43 B & 3L, DN K I CTRP3 7K
5 OANGPTL4 Fil ATX K & i 4 56 (r =
—0.681.,—0.729,P<C0.05), M IMLiE ANGPTL4 5
ATX KF R IFAE(r=0. 812, P<C0. 05),3 HWi5br
Z [ ELA B e R L AH AR A ik — 25T

25 bR, i CTRP3, ANGPTL4 fil ATX &
57T DN &4 &R, A K% CTRP3, AN-
GPTL4 Fl ATX BefE B 2 £ = X DN 912 Wi 2¢ fg (i
Aol R AE T 1 T

2% Uk
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