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A %t 5 & L (P<0.05), Spearman 48 % 5 #7 4 % 2 7 ,DN &% SOCS2 mRNA K F 5 ¥k 5 4% a5 &
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Abstract: Objective To investigate the serum levels of suppressor of cytokine signaling 2 (SOCS2) and
zinc ring finger protein 3(ZNRF3) in patients with diabetic nephropathy (DN) and their relationship with dis-
ease severity and prognosis. Methods A total of 196 patients with DM admitted to the Chengfeng campus of
the hospital from January 2021 to June 2023 were selected as the research objects,including 102 patients with
DN as the DN group and 94 patients with simple DM as the DM group. At the same time, 100 healthy people
were selected as the control group. The levels of SOCS2 and ZNRF3 mRNA in DN group,D DM group and con-
trol group were compared. Spearman correlation analysis was used to analyze the correlation between serum
SOCS2 mRNA and ZNRF3 mRNA levels and the degree of renal pathological injury in DN patients. Multivari-
ate Logistic regression was used to analyze the influencing factors of poor prognosis in DN patients.
Results The serum level of SOCS2 mRNA in DM group and DN group was significantly lower than that in
control group,and the serum level of SOCS2 mRNA in DN group was significantly lower than that in DM
group (P<C0.05). The serum level of ZNRF3 mRNA in DM group and DN group was significantly higher
than that in control group,and the level of ZNRF3 mRNA in DN group was significantly higher than that in
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DM group (P<C0.05). Spearman correlation analysis showed that the level of SOCS2 mRNA in DN patients
was negatively correlated with glomerular grade,interstitial inflammation and tubular atrophy (IFTA) score
(r,=—0.676,—0.619,—0.589,P<C0. 05). The level of ZNRF3 mRNA was positively correlated with glo-
merular grade,interstitial inflammation and IFTA score (r, =0. 637,0. 595,0. 674, P<Z0. 05). The levels of
serum creatinine (SCr) and ZNRF3 mRNA in the poor prognosis group were higher than those in the good
prognosis group,and the levels of glomerular filtration rate (eGFR) and SOCS2 mRNA were lower than those
in the good prognosis group,and the differences were statistically significant (P<Z0. 05). Multivariate Logistic
regression analysis showed that increased SCr and ZNRF3 mRNA levels and decreased eGFR and SOCS2 mR-
NA levels were independent risk factors for poor prognosis in DN patients (P<C0. 05). Conclusion The level
of serum SOCS2 mRNA decreased and ZNRF3 mRNA increased with the disease progression in DN patients.
Increased ZNRF3 mRNA level and decreased SOCS2 mRNA level are independent risk factors for poor prog-

nosis in DN patients.
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x1 DN 4. DM AN BA— AR B2 (%)8 z 5]

s ) 5 AR i BMI Wi 4 Eig 35S

5 4 %) (kg/m*) (mmHg) (mmHg)
X4 100 56(56.00) 44(44.00) 55.72-+9.38 23.2341. 36 120.67+11. 82 79.894+5. 06
DM 94 53(56. 38) 41(43.62) 56.25+9. 66 23.34%+1.42 120.49+11.76 80.21+5.03
DN4 102 59(57. 84) 43(42.16) 56.87410. 01 23.6141.39 121.02412. 03 80.33+5. 11
X:/F 5.214 0.357 1. 999 0.051 0.202
P 0.074 0. 700 0.137 0. 950 0.817
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gx1 DN 4A.DM A3t BA— AR B[ (%) K « £5]
20 51 n HDL-C(mmol/L) LDL-C(mmol/L) TC(mmol/L) TG(mmol/L)
X 2 100 3.00+0. 86 1.2240.34 4.49+1.17 2.00+0.71
DM 94 3.06240.91 1.192+0. 31 4.38+1.09 1.9140. 69
DN 4 102 3.04740. 88 1.16+0. 32 4.27+1.15 1.84+0. 67
X*/F 0.117 0.867 0.943 1.363
P 0. 890 0. 421 0. 391 0.258
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1.3.3  ImR%RSE WS TA DN & I IR 5%
BE LR DM R R L 25 B8 1B (FBG) | A Ak I 41 26 1
(HbAlc) MM YLEF(SCr) .24 h RE .5 /N ek g 3 &
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1.3.4 3% SOCS2 mRNA.ZNRF3 mRNA /K4
M SR Trizol & 77 48 B 7 o & RNAL {1 I %
IR A & RNA % 5k 25 cDNA, B # 17 qRT-
PCR., KM %K 95 °C 5 min.%RJ5 40 MEIF, A~
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SOCS2 mRNA,ZNRF3 mRNA /K, A B-actin } N
%, 51 M A TAEY TR B A R A & A .
ST L 2,

*2 51 ¥F 5
EIE/EA S TE 1] R 1]
SOCS2 5'-GGATAAGCGGACAGGTCCAGAAG-3' 5'-CAGAGATGGTGCTGACGTGTAGAG-3'
ZNRF3 5'-CATCGTCAACAAGCAGAAAGTG-3' 5-GGAGACCACGACGAAGAAAG-3'
B-actin 5 -TTTTCGCCCTTAGCGTGAAGA-3' 5'-GAGGCAGTCGAATTTGCG-3'
1.3.5 BHVF ML @l T2E A HiEIEN ZNRF3 mRNA /K55 B I 2 540 72 B 00 A5G 1%

XF DN B3 AT BT, 10 5% BB AR A 0L A R 4
Chmo i B F 0 VB R AR KA B L. BV B )
2024 AF 3 H ., B BE U5 I B BB T B R R N
ESRD ) DN B EMA TG A R4, 706 B R LR N
ESRD () DN i #5 M A TG R 44l . ESRD NI 4%
ZEMIBITE eGFR<K15 mL/(min * 1. 73 m®).
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mRNA K8 ASF SCr.eGFR 7K DN H#3# Ifil
7% SOCS2 mRNA.ZNRF3 mRNA /K 45, 2 5 344
Geit2EE L (P<<0.05) ;AN Al DM % ## . HbAlc . FBG,
24 h JR&E HKF DN B # SOCS2 mRNA, ZNRF3
mRNA /K-, Z R LGB X (P >0.05),
W4,

2.3 U[A]ENE S BB 0 R B DN OB I SOCS2
mRNA . ZNRF3 mRNA /Kb A [EE /N Bk 5
2 ] iR GE IFTA $F4> DN B 3% 1 SOCS2 mR-
NA.ZNRF3 mRNA K. 27 WA 53 E X
(P<<0.05), WFE>5,

R4S 9% . 18] B 48 RE . IFTA ¥4 ¥ 2 ] % (P <
0.05)3ZNREF3 mRNA 7K 5 ¥ /INBR 432 | 8] T R
IFTA ¥4 ¥ R IEA K (P<<0.05), WL 6,

x3 BB 4H DM 4EF1 DN 4 11 iF SOCS2 mRNA,
ZNRF3 mRNA 7K F L& (x£5)

21 5 n SOCS2 mRNA ZNRF3 mRNA
X BR2H 100 1.10+0. 29 1.09+0. 28
DM £ 94 0.81+0.24" 1.3940.32"
DN 41 102 0.7240.21"7 1.55+0.39" 7
F 63. 886 49.267
P <<0. 001 <<0. 001

2.4 DN #EFIMFH SOCS2 mRNA,ZNRF3 mRNA , ,
W SR A, T P<<0.05;5 DM 44, * P<<0. 05,
IKF-5 6 o R A 0 R BE A AR OGPE Spearman A G
SFTES R R . DN B SOCS2 mRNA /K 5 /)
x4 A E I R 4F4E DN BE SOCS2 mRNA . ZNRF3 mRNA K FE L (7 +5)
I PR H#AIE n SOCS2 mRNA ¢ P ZNRF3 mRNA t P
DM Jj 2 (4F) 1.953 0.054 1. 866 0.065
<10 54 0.8220. 25 1.4620. 42
=10 48 0.68+0.19 1.63%0. 50
HbAlc( %) 1. 835 0.070 1.782 0.078
<9 44 0.7920. 24 1.4920.43
=9 58 0.7140. 20 1.6640.51
FBG(mmol/L) 1.960 0.053 1.883 0.063
<8 42 0.7620. 22 1.4720.42
=38 60 0.6840.19 1.65+0.51
SCr(pmol/L) 3.746 <<0. 001 3.396 <<0. 001
<150 47 0.8040. 25 1.41+0.39
=150 55 0.6440.18 1.74240.56
24 h JREF (g/24 b 1.910 0. 059 1.727 0. 087
<3 40 0.7640. 23 1.51+0.47
=3 62 0.6820. 19 1.6920. 54
eGFR[mL/(min + 1.73 m*)] 5.263 0. 001 3.884 <<0. 001
<60 37 0.8140. 23 1.3640. 35
=60 65 0.6040.17 1.75+0.55
x5 AREEREFERGIEE DN 2EMEF SOCS2 mRNA,ZNRF3 mRNA 7k F b (x +5)
EF UL 2E A0 47 n SOCS2 mRNA F P ZNRF3 mRNA F P
B /NBR A R (GO 6.703 0. 004 4,634 0. 005
I 29 0.8120. 25 1.3840. 37
Il 27 0.7740.22 1.4240.38
I 22 0.63240.18" 1.6840. 47
v 24 0.5940.14"7 1.76+0.55" 7
] BT A 5 (43 7.516  <<0.001 5.871 0. 004
0 32 0.80+0. 24 1.3940. 37
1 36 0.7420. 20 1.5240. 46
2 34 0.61+£0.17" 7 1.7740.53
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RS AREEHFERGEE DN BEMF SOCS2 mRNA.ZNRF3 mRNA 7K F L8 (= +5)
U 2E 40 49 n SOCS2 mRNA F P ZNRF3 mRNA F P
IFTA 743 (4 6.294 <<0. 001 5. 649 0. 001
0 24 0.8270. 26 1.3340. 32
1 29 0.76=0. 22 1.4140. 36
2 26 0.65740.19" 1.6740.48"
3 23 0.58+0.16" 7 1.76+0.53" 7

TG BRI T G EE, " P<<0. 05,5 B /NER M2 1 9 L AE . © P<<0. 05, 5 1 /NER 40 4 I 4% He 48 . & P<<0. 055 5 W) Bl 480 0 4% Lk,

P<<

0. 05, 58] Fi 8 5E 1 4% L4, " P<C0.05;% IFTA W43 0 4> Hbdk, " P<<0.05, %5 IFTA W48 1 48 %, 7 P<<0.05, 5 IFTA iT4y 2 43 4.2 P <

0.05,
#6  MiF SOCS2 mRNA.ZNRF3 mRNA 7k F 5 DN 2.5 PURARAMBUS R U4 R GRS 585 % 15
BRI 7 12 O 1 X 1 PRI BUS A R4 45 B UG K424 57 6.
P——— SOCS2 mRNA ZNRF3 mRNA i) A B4 SCr.ZNRF3 mRNA K& TG B
r, P P U2, eGFR.SOCS2 mRNA /K- HKF Wija B 44,
B NER S G —0.676  <0.001 0.637  <<0.001 SYESH % E L (P<T0.05); fl 5 A K 4H il 5
I 46 —0.619  <00.001 0.595  <<0.001 RPN FERE LR, 2R RSt E L (P>
IFTA ¥4y —0.589  <<€0.001 0.674 <<0. 001 0.05), WLzFE 7.
*7 MEAREAMPIERFAKRKEN R LW EHBIRAKFLR2 (%) 2+5]
415 n A A DM i Wik HFIKIE HDL-C LDL-C
| 4 ) F) (mmHg) (mmHg) (mmol/ 1) (mmol/1)
BRARA 45 30(66.67) 15(33.33) 57.6549.62 11124213 121.224+12.06  80.6245.05  3.124:1.03 1.1340. 29
Tl R A4 57 29(50.88) 28(49.12) 55.28+9.16 9.9842.08  120.3111.89  79.13+4,98 2.92+0. 83 1.1740.33
X'/t)Z 2.571 1. 269 1.837 0.381 1.491 1.086 —0.641
P 0.109 0. 207 0. 069 0.704 0.139 0. 280 0.523
15 i TC TG HbAlc FBG SCr 24 h JREEA eGFR[mL/
(mmol/L) (mmol/1) % (mmol/L) (pmol /1) (g/24h) (min + 1.73 m*)]
WEARA 45 4.56=+1.23 1.9040. 71 9.26+1. 04 8.43+1.01 168. 564-32. 16 3.11+0.96 26.73+7.81
WG R 57 4.19+1.19 1. 780, 62 8.96--0. 98 8.064-0. 92 143.56+28. 01 2.78+0.88 65.56+14. 18
X/t Z 1.536 0.910 1.494 1.931 4,192 1. 806 —14.785
P 0.128 0.365 0.138 0.056 <20.001 0.074 <20.001
B /NER T 2 (50 [i] 5T %8 i (43
28 51 n
1 I m I\ 0 1 2
G A RH 45 9(20.00) 12(26.67) 13(28.89) 11(24. 44) 11(24. 44) 15(33.33) 1942, 22)
WG RIF4 57 20(35.09) 15(26. 32) 9(15.79) 13(22.81) 21(36. 84) 21(36. 84) 15(26. 32)
X*/t)Z —1.439 —1.759
P 0.150 0.079
IFTA 43 (43)
51 n SOCS2 mRNA ZNRF3 mRNA
0 1 2 3
WG R4 45 8(17.78) 12(26.67) 13(28. 89) 12(26.67) 0.62+0.18 1.73+0.51
PG RIFH 57 16(28.07) 17(29. 82) 13(22.8D) 11(19.30) 0.8140. 27 1.41+0. 38
X/ 7 —1. 442 —4.06 3.631
P 0.149 <20. 001 <20. 001

2.6 Z[HEZE Logistic MIH4 4 DN & F)E AR K
IDN BEFEHEN (FERE=0,H)5

AN

AE=DERHELTE, SCr.eGFR, SOCS2 mRNA
ZNRF3 mRNAFEHBAOE B Z R IT 2R E
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Logistic BT #H7, 45 0 B 78, SCr.ZNRF3 mRNA 7K E WA BB ST G R 2 (P<<0.05), W S,
T E . eGFR,SOCS2 mRNA 7K - [ {% 1 J& DN
%38 ZEZE Logistic B39 DN BEEFE TR0 E &

A i B SE WaldX® OR(95%CI) P

SCr 0.782 0.338 5.353 2.186(1.346~3.021) <20. 001

eGFR —0.697 0.234 8. 872 0.498(0.125~0. 893) <20. 001

SOCS2 mRNA —0. 869 0.242 12. 895 0.419¢0.131~0. 865) <<0. 001

ZNRF3 mRNA 0. 853 0.267 10. 206 2.347(1.468~3.293) <20. 001
3 3t " 5T SOCS2 mRNA K45 5 Y 823 . Ui I 1fi 75

0 v I 2> 5 B0R 0E SR AR R N L R RE 2
P 20 LR 0 W R AE — R e A B AL
T 405 B JOE B 45 M AN S TS, DN 32 g B8R AF 40 35
B /INER I K LB /NER B Ak BN ) R AT 4 AL
SOCS2 15 by —Ff 4 g R 715 5 5% 5 0 il R 7, fig % 3
Ik 410 7 40 R 15 S 3 TS A R R DA AL
SR, ZNRFS J& T —fh E3 12 2% 20, BE 0%
HHEE A RS 5 MR 2 Fh AR
YL AW BT T SOCS2 mRNA, ZNRF3
mRNA /K5 DN B E 15" E R LA E R,
LI DN 32 W7 R0 PFEAG B AT 1 30

SOCS2 it Janus ¥ /M5 7 5% 5 A% S 300G &
CEXIRIRTE Kok Rl % i A R SR 1
B, SOCS2 3 23R8 55 T DN R 85 5] 38 ) 12 48 it o
T AT S0 4 R ik L JF HLAE Toll BERZ 14 4/
R F-B Al IS . B A BT B R, SOCS2 1
DN B 204U B /N b Rz 4 T 5 % o A AR vh R 4
FEAEH . ARG SR B R, DN 4 1ML SOCS2
mRNA 7K B B AKF X B4, IF Bl i SOCS2 mR-
NA K5 DN & 15 ™ &2 2 60045, #2781
% SOCS2 mRNA /K°F5 DN #y & 4= Fil & Ji& % U1 M
X, DN B F I SOCS2 mRNA KRR 2%
S50 PR A I R T L 4 Bl 5 E 2 N A AT 4
FEE R, o B B G . B SCHR i I L SOCS2 3
FEIRBE R T RRE B B A R 2 X 4 O T L RORE
T 3R 38 B F CTNF)-a. 140 fE 4 % (IL)-6, 1L~
IR VRE A FNLT 4 Ak B 34 . & fk T DN B9 175 ok Jt
ABF5Eh DN B % SOCS2 mRNA 7K 5 B /N Bk 4
% I8 BT R AE CIFTA PF 20 ¥ 8 A O¢, 3 B SOCS2
mRNA JKF AL, DN B &R E ™ &, DN B &5
JIFE Jey 358 A 78 A8 PR 48 9E R - SOCS2 mRNA 7K - B A%
AIRE S EARAE RV R, SOCS2 Atz 5 T HE
I 240 M B Ak . 24 SOCS2 mRNA 7K - [ K B, [ 40
i TT B8 B 2 M M1 B AR Ak, RO B AR E BT,
TNF-o IL-18 &, 2 B ME (8] 5T 4 5E 2 0, 32F i 2 2
(=@ TR i S || A N N 0/ DT SO TP 18
SOCS2 mRNA 7KK A9 DN & UG AN Bk A 2K

SOCS2 mRNA K-8 AK ) DN B35 il J5 5% 2, $E R
SOCS2 mRNA ] fgJ& DN (B35 15 1Y — 500 9 76 70 45
Fro PR AT I SOCS2 mRNA KRS K9 DN &
NN B U RN R R IR T O 4R B ) OG TE L 1E AR
b DL L .

DN H ZNRF3 19 1€ F L i ok 58 2 B, (B
WFT 2B, ZNRF3 0] B8 98 5 B /N b B 40 B 1 £ i
FTIBE, 8 7] 8 2 5 15 B R/ R AE K AN 328
KB 5E 45 R R, DM 40 il DN 40 ZNRF3
mRNA K-35 5 F X 4L, B DN 41 ZNRF3 mRNA
KO- & T DM 2H, DN 4H 175 ZNRF3 mRNA 7k
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