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[ Abstract] Objective To investigate the expression changes in Rho-related associated -coil forming protein kinase
2 (ROCK2) and renalase in serum of patients with idiopathic membranous nephropathy (IMN) and their diagnostic value for
IMN. Methods From January 2019 to November 2020, 120 patients with IMN admitted to the Nephrology Department of
Yiling Hospital in Hebei Province were selected as the IMN group, and another 120 volunteers who underwent physical ex-
amination in the hospital during the same period were selected as healthy control group. Enzyme-linked immunosorbent as-
say (ELISA) was used to detect the levels of serum ROCK2 and renalase in patients with IMN, the correlation between
ROCK?2 and renalase levels and some clinical indicators was analyzed by Pearson's method; the value of ROCK2, renalase
and their combination in the diagnosis of IMN was analyzed by receiver operating characteristic (ROC) curve. Results The
levels of ROCK2, renalase in the IMN group were greatly higher than those in healthy control group (¢/P=12.837/ <0.001,
11.066/ <0.001). Serum ROCK2 was gradually increased in patients with stage 1, II, Il and IV IMN (F/P=77.154/ <0.001),
the level of serum renalase in stage I, I, and Il gradually increased, but the level of serum renalase in stage IV were low-
er than those in stage Il (F/P = 163.042/< 0.001). Alb was negatively correlated with ROCK2 and renalase levels
(/P= -0302/0.009, —0402/<0.001). PLA2R antibody, BUN, SCr and 24 h urinary protein were positively correlated with
ROCK?2 and renalase levels (r=0.336/0.359, 0.264/0.284, 0.315/0.420, 0.320/0.412, 0.359/ < 0.001,0.284/0.010, 0.420/ < 0.001,
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0412/ <0.001); ROC curve showed that the AUC of ROCK2 for the diagnosis of IMN was 0.908, the AUC of renalase for the
diagnosis of IMN was 0907, the AUC of the two combined for the diagnosis of IMN was 0.965, which was greatly higher
than that of the two alone (Z=35973.755, P<0.001). Conclusion Both ROCK2 and renalase are highly expressed in the

serum of patients with IMN, and the combination of the two has a high value in the diagnosis of IMN.
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Tab.1 Comparison of serum ROCK2 and renalase levels between
healthy control group and IMN group
a5l % ROCK2 renalase
e T A 2H 120 10.35 £3.09 40.76 +11.22
IMN 4 120 18.71 £6.43 61.53 £17.23
t{H 12.837 11. 066
P1{E <0.001 <0.001

2.2 A[EREELSTH] IMN B35 11 ROCK2  renalase 7K
Freds T, 9, I8 IV i3 i 7 ROCK2 & IRk 7+
E(P<0.01); 119 T MM renalase KFZ IR
THE (P <0.01) B IV L7 renalase 7K -1 F 1 14
(P<0.05), %2,
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F2 AFEFRHESH IMN B35 107 ROCK2 renalase 7K
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Tab.2 Comparison of serum ROCK2 and renalase levels in IMN
patients with different pathological stages
A ik ROCK2 renalase
I 1 23 12.11 £2.43 51.34 £5.42
1 4 62 17.24 £3.61 56.97 £4.85
111 20 22.42 +£4.27 79.46 £5.25
Vi 15 29.96 +5.26 68.10 +3.68
FH 77.154 163.042
PH <0.001 <0.001

2.3 RS IMN 235 PLA2R Fifk B ohfg.
MREACE A T, 0 T, IV 3 PLA2R $idk
BUN .SCr 24 h JRE B Wi T+, Alb B #iFEAL (P <
0.01), 1 I B+ br L 5%, 22 F LG IF2=E L (P >
0.05), W33,

2.4 IfiLi#% ROCK2 .renalase 5 PLA2R Bl B ShHEAH
MM B I TE ROCK2 | renalase 5 PLA2R HiiAk
B DIREHEAT Pearson I AH GRS, 45 KR W, Alb 5
ROCK2 renalase 7KF- 2 fAHIC (P <0.01) ,PLA2R i
& BUN.SCr.24 h JRE S ROCK2 . renalase 7K &
IEASE(P <0.01) W3k 4,

£ 4 135 ROCK2 renalase 5 PLA2R Hiff  [FHBEA S E AT
Tab. 4

Correlation analysis between serum ROCK2, renalase,

PLA2R antibody, and renal function

v e ROCK2 renalase
18 )F/]?
r {8 P g r{H P

PLA2R Hiik 0.336 <0.001 0.359 <0.001
Alb -0.302 0.009 -0.402 <0.001
BUN 0.264 0.011 0.284 0.010
SCr 0.315 0.007  0.420 <0.001
24 h JREH 0.320 <0.001 0.412 <0.001

x3 NEPEHEAHE IMN 3% PLA2R Hiik S oh6e gk this

2.5 Ifiliff ROCK2 renalase i2Kr IMN RUHHE 24l
¥ ROCK2 .renalase 12 W IMN FI{H ROC £k, 311
FHRE T A (AUC) , 45 3R 7w« IiL7E ROCK2 | rena-
lase 2 — # B &2 W IMN 9 AUC 43 %14 0. 908 |
0.907.0.965, —FHEK A UL T 45 A S U 2L RE (2 =
3.597 3.755,P #] <0.001) , W35 K1,

&S5 iy ROCK2 .renalase N —FEA12Hr IMN RO E
Tab.5 Value of serum ROCK2, renalase, and their combination

in diagnosing IMN

s = Ny £l EN =) g@?é
ANy BB AUC 95% CI WU FeR 1K
ROCK2  12.94 pg/L 0.908 0.864 ~0.941 0.908 0.783 0.692

Renalase 52.76 pwg/L 0.907 0.863 ~0.941
e 0.965 0.933 ~0.984

0.825 0.867 0.691
0.900 0.950 0.850

1 I ROCK2  renalase iZH IMN ) ROC i<k

Fig. 1 ROC curve of serum ROCK2 and renalase for
diagnosing IMN
330 i

IMN 23516 B /R 20 1ML BERE O 5 B /N Bk

(x%xs)

Tab.3 Comparison of PLA2R antibody, renal function, and blood lipid levels in IMN patients with different pathological stages

i H I#(n=23) T (n=62) M (n=20) V#(n=15) F1iH P
PLA2R Hi{& (RU/ml) 23.12+ 5.24 29.35+ 5.56 36.48 + 6.76 45.69 + 7.13 51.463 <0.001
Alb(g/L) 36.11+ 6.18 32.85+ 5.93 26.94 + 5.44 22.77+ 5.13 21.250 <0.001
BUN( mmol/L) 18.84 = 3.11 23.96 = 3.56 26.78 = 4.11 28.77 = 4.52 26.898 <0.001
SCr( wmol/L) 664.52 £56.44 876.14 £63.18 971.63 +72.59 1113.22 +86.29 153.230 <0.001
24 h JREF (g) 2.91+ 0.85 3.86+ 0.94 511+ 1.23 6.77+ 1.57 46.725 <0.001
TC(mmol/L) 4.66 = 0.87 4.85+ 0.92 4.96+ 0.99 5.31+ 1.34 1.401 0.246
TG ( mmol/L) 1.91+ 0.25 1.99 + 0.33 2.02+ 0.42 2.06+ 0.45 0.649 0.585
LDL-C( mmol/L) 4,13+ 1.35 4.22+ 1.47 4.52+ 1.55 4.76 = 1.62 0.784 0.505
HDL-C( mmol/L) 1.49 = 0.15 1.52+ 0.28 1.55+ 0.33 1.61 = 0.42 0.579 0.630




- 584 - BEMENG A 2024 4F 5 A% 23 B4 5 Chin J Diffic and Compl Cas,May 2024, Vol. 23, No. 5

TEAL AR, AP BE AR L IMN B ™
FIRYT MG SR 2, R I ER 2 B A

ROCK2 mlill il i SRR S 5 Z R4l i B9
W, g A T EAMERE Rozo 45 R
i ,ROCK2 Z 547 [/ & 1L-17 A IL-21 BB, 1M
G JRE R Y s AN 1 1 R 34 5 TL-17 F0IL-21
WRINA R, IRV, ROCK 23k 1 FEARRE 0 N
Bz ALY 53 BR B BE T, BB 0 25 A /N BRI 2 1
PRI FEARBFSE A IMN B35 117 ROCK2 K F
Fhin, 2 0 R 45 AR, W ROCK2 1]
AEZ 5 T IMN B A& R, 0 ROCK2 7] fi i i 4
TR T8, 15 IMN 3 20 R Bl K i
EAYVURL  H R ™ B ROCK2 7K - #
$2/5 ROCK2 T g5 IMN % ik e A7 O¢ , 75 — e 12
ERTRAR M IMN GR35 R s R RO . 53 41, IMN 41
gl AR T LR EHRnAAES, HES
IMN A 35 B /NERUE R B HUARAR I 25 0L E )
RESZ WA S Mk o i 45 R ORI Alb
5 ROCK2 1 AH5¢, PLA2R $i#& .BUN .SCr.24 h J}
M5 ROCK2 £ IEAH G, #2785 ROCK2 5 ¥ T fig
() RRAR S SR e I T AR A G, AR WF5E R A ROC
2k 72 #r ROCK2 X IMN (412 Wr # {1, &5 S R,
ROCK2 *f IMN 2 Wi () AUC & 0. 908, & Wi {6 N
12.94 pg/L, REURER S HERERERNE, B —&
RN LIPS I

renalase FA 40 MOR I B E ORI PLEF 2 fb A
PAT R, BERSANHE NE ISR R ™ T
renalase XJ ' [ AR VE FH 24 #GE . W1 Wisniewska
ZEDOTER S 5405 H I 3E AR P renalase ZKSE TR,
H. renalase 7J<¥Fﬁ%f£ﬁ7iﬁﬁﬁiﬁﬂo @ﬁ@%%%
B, 55 B D REIE 10 32 10 A L, IV BT AR 1 I T
renalase ¥ T, X PP R B B E NS B AE T
EEUY L EAREFEH IMN B ML renalase 7K T
1, 5 R AR AR AT A — 3, DU X FR I el gEdk kT
RN B RS bR oo A RS2 s 1 A e o, H
KAV Tt i AT RE A2 B BRI renalase fRE£PE 4305 |
ERYP ) BXET T ~ T IMN 8 2R 30, o 17
JHE renalase 7KV S, (H IV IMN 35 renalase 7K
AR MR WEAEAIF ST IR 3 B SR 0 B R 35 1
15 renalase /K4 T B 35 RAG . HEIN AT B 5 &K 1Y)
B IIRER 2 A Y renalase Y RE J1 52 B4 5622
1% Alb 5 renalase 5 1 #H 5, PLA2R Hi{& . BUN,
SCr.24 h JREFE 5 renalase 2 1EAH %, B )5 %
ROC pZk 73 #7 renalase X ROCK2 5 renalase — F Bk

AXF IMN 2 Wi (E, 45 5 i 7R |, renalase X} IMN 3 H
H—EWZWME,{H ROCK2 5 renalase —F BA X
IMN 2y AUC 4 0. 965, W it 5 T 4 s I
HAURRE R 5 B2 435 0.900,0. 950, 12 Wi A 1 55
5, AT FHORIZ I IMN

2 F ik ,ROCK2 5 renalase 75 IMN £ 2 IfiL V5
¥k, “HBA2H IMN I ER S, HXT
ROCK2 4 renalase 255 IMN & 7 & J&& (1 EARHL K47
Wik — P IRR, BRI B E B> BT B e
o SRR IR ELIR AT
F 58I 32 I 1R 5 7 W ORI 25 i 58
fEE RIS

X H BT T R, TR S R R SRS AP L R

MR 2T IR G TR SO A T AR St T
GORHE AR RSB, 38 — 48 3 A& A Y
S% 30k

[1] Ronco P,Debiec H. Molecular pathogenesis of membranous nephrop-
athy[ J]. Annu Rev Pathol,2020,15 (1) :287-313. DOI; 10. 1146/
annurev-pathol-020117-043811.

[2] Nagai Y, Matoba K, Kawanami D, et al. ROCK2 regulates TGF-3-
induced expression of CTGF and profibrotic genes via NF-kB and cy-
toskeleton dynamics in mesangial cells[ J]. Am J Physiol Renal
Physiol, 2019, 317 (4 ). F839-F851. DOI. 10. 1152/ajprenal.
00596.2018.

(3] =EER,FE, =R, 5 R 5 M, AR 4 SRR
I B o 1 0 B B IR [ 7] R HErp BE 25,2023, 40 (6) : 745-
750. DOI;10. 11656/j. issn. 1672-1519.2023.06. 11.

[4] B4, IMNEBE, 5KLI2. Rho/Rho #IHE 5 i 55 3 bkl £F
WAL SCRIB[T]. PP EEZAAGE, 2018, 33(1) :209-211.

[5] =FtefE, sofs, B4 % BT R B LI LRG1 ROCK2
Fik 5 H B RIEHUA KBRS AT [ J]. hE Ry B
4EE B R 2R ,2021,22(12) : 1067-1069. DOI: 10. 3969/j. issn.
1009-587X.2021.12.011.

[6] Czubilinska-Lada J, Gliwinska A, Badenski A, et al. Associations
between renalase concentration and the occurrence of selected disea-
ses[ J]. Endokrynol Pol, 2020, 71(4) :334-342. DOI.10. 5603/
EP. a2020. 0044.

[7] Gao Y,Wang M,Guo X, et al. Renalase is a novel tissue and serolog-
ical biomarker in pancreatic ductal adenocarcinomal J]. PLoS One,
2021,16(9) :e0250539. DOI:10. 1371/journal. pone. 0250539.

(8] iUk, fk/INIE, AW, 5. miR-29 \renalase 7618 M0 B L5 B 1
SEFF LT P RS K HTUR A OCHERTE [T ] h I rh g R 25 5
4% ,2022,23(2) : 174-176. DOI; 10. 3969/j. issn. 1009-587X.
2022.02.023.

[9] Serwin NM, Wisniewska M, Cecerska-Heryc E, et al. Serum-to-urine
renalase ratio and renalase fractional excretion in healthy adults and
chronic kidney disease patients[ J]. BMC Nephrol ,2020,21(1) :77.
DOI:10. 1186/s12882-020-01737-5.

(T4 589 )



BEXER 22 2024 4E 5 H 2523 %5 5 #] Chin ] Diffic and Compl Cas,May 2024, Vol. 23, No. 5

- 589 -

[10]

[11]

[12]

[13]

[14]

[16]

Suzuki T. Iron metabolism and iron-refractory iron deficiency anemia
[J]. Rinsho Ketsueki,2020,61 (5) :475-483. DOI: 10. 11406/ rin-
ketsu. 61.475.

Makharia A, Makharia A, Lalwani P, et al. Differentiation between a-
nemia of chronic disease and iron deficiency anemia using newer e-
rythrocyte parameters| J ]. J Assoc Physicians India,2022,70 (4) .
11-12.

Wicinski M, Liczner G, Cadelski K, et al. Anemia of chronic disea-
ses : Wider diagnostics-better treatment [ J|. Nutrients,2020,12(6) :
1784. DOI:10. 3390/1nul2061784.

Parodi E, Giraudo MT, Davitto M, et al. Reticulocyte parameters ;
Markers of early response to oral treatment in children with severe i-
ron-deficiency anemia[ J]. J Pediatr Hematol Oncol,2012,34(6) ;
€249-e252. DOI;10. 1097/MPH. 0b013e3182588996
Rodriguez-Mortera R, Caccavello R,Hermo R, et al. Higher hepcidin
levels in adolescents with obesity are associated with metabolic syn-
drome dyslipidemia and visceral fat [ J]. Antioxidants ( Basel ),
2021,10(5) :751. DOI;10. 3390/ antiox10050751.

Camaschella C,Nai A, Silvestri L. Iron metabolism and iron disorders
revisited in the hepcidin era[ J]. Haematologica,2020,105(2) ;260-
272. DOI;10. 3324/haematol. 2019. 232124.

Hoffmann JJ, Urrechaga E , Aguirre U. Discriminant indices for distin-
guishing thalassemia and iron deficiency in patients with microcytic
anemia; A meta-analysis[ J]. Clin Chem Lab Med,2015,53 (12)
1883-1894. DOI;10. 1515/ ¢clm-2015-0179.

[17]

[18]

[19]

[20]

[22]

Cetinkaya Altuntas S, Evran M, Giirkan E et al. HbAlc level decrea-
ses in iron deficiency anemia[ J]. Wien Klin Wochenschr,2021,133
(34) :102-106. DOI10. 1007/s00508-020-01661-6.

Hoffmann JJML, Urrechaga E. Role of RDW in mathematical formulas
aiding the differential diagnosis of microcytic anemia[ J]. Scand J
Clin Lab Invest,2020,80(6) :464-469. DOI. 10. 1080/00365513.
2020. 1774800.

Yang Y, Wang Q,Gao L, et al. Promising applications of red cell dis-
tribution width in diagnosis and prognosis of diseases with or without
disordered iron metabolism [ J]. Cell Biol Int,2023,47(7):1161-
1169. DOI:10. 1002/ cbin. 12029.

Zuther M, Riibsam ML, Zimmermann M, et al. Improved diagnosis of
iron deficiency anemia in the critically ill via fluorescence flowcyto-
metric hemoglobin biomarkers[ J]. Cells,2022,12 (1) ;140. DOI.
10. 3390/ cells12010140.

ik, 22, ML, AR AT ERETT BRI A EPO IR T AT iR sl Bk vk
ﬁmﬁxﬁz&,ﬁ\xfr RET , Hepeidin-25 7K 1 %2 0 [ 1] 58Xk 55 2%
£,2021,20(5) :492496. DOI: 10. 3969/j. issn. 1671-6450. 2021.
05.012.

Almashjary MN, Barefah AS,Bahashwan S, et al. Reticulocyte hemo-

e

globin-equivalent potentially detects, diagnoses and discriminates be-
tween stages of iron deficiency with high sensitivity and specificity
[J]. I Clin Med, 2022, 11 (19 ). 5675. DOI. 10.
3390/jem11195675.

(Wi H 491:2024 —02 -29)

(k4584 1)

[10]

[12]

[13]

[14]

[15]

[16]

iIJE SUR AR SRS AN IR] S0 ST e R O ) N PR B
AT 2 [T]. I G R, 2016,29 (6 ) : 760-763. DOI:
10. 13429/j. enki. cjer. 2016.06.011.
Wu L,Lai J,Ling Y, et al. A review of the current practice of diagno-
sis and treatment of idiopathic membranous nephropathy in china
[J]. Med Sci Monit, 2021, 27 (1) :€930097. DOI. 10. 12659/
MSM. 930097.
Rozo C,Chinenov Y, Maharaj RK, et al. Targeting the RhoA-ROCK
pathway to reverse T-cell dysfunction in SLE[ J]. Ann Rheum Dis,
2017,76(4) :740-747. DOI;10. 1136/ annrheumdis-2016-209850.
Liu F, Zhang S, Xu R, et al. Melatonin attenuates endothelial-to-
mesenchymal transition of glomerular endothelial cells via regulating
miR497/ROCK in diabetic nephropathy [ J]. Kidney Blood Press
Res, 2018,43(5) :1425-1436. DOI; 10. 1159/000493380.
WK, XUE, MiFRLE, S5, T IUIRR S M R P s 6 I 37 T
2. IL-10 \TNF-ce il IFN-y K- Bl PREE SCLT . i PR ML 98 27 2%
A, 2022, 35(4):244247. DOI; 10. 13201/j. issn. 1004-2806.
2022.04.002.
Bazzi C, Usui T, Rizza V, et al. Urinary N-acetyl-B-glucosamini-
dase and estimated Glomerular filtration rate may identify patients to
be treated with immuno-suppression at diagnosis in idiopathic mem-
branous nephropathy [ J]. Nephrology ( Carlton), 2018, 23(2):
175-182. DOI:; 10. 1111/ nep. 12952.

SR, VA, BFT, A MLYE A Ly B RS K S

[17]

[18]

[19]

[20]

[21]

[22]

NRR RPN B 5 & A v PR IR MILE I SC FR [T ] BEME e 2R ik
2023,22 (3):289-293. DOI: 10. 3969/j. issn. 1671-6450. 2023.
03.012.
T, IRGEIGE, TR U, A R R PRI e 2 2 R A H
W5 03B BA R KR [J]. BEMER A4 ,2020,19 (6) :599-
602. DOI:10. 3969/j. issn. 1671-6450.2020. 06.015.
Wisniewska M, Serwin N, Dziedziejko V, et al. The effect of bilater-
al nephrectomy on renalase and catecholamines in hemodialysis pa-
tients[ J]. Int J Environ Res Public Health, 2021, 18(12) :6282.
DOI: 10.3390/ijerph18126282.
Wisniewska M, Serwin N, Dziedziejko V, et al. Renalase in haemo-
dialysis patients with chronic kidney disease[ J].J Clin Med,2021,
10(4) :680. DOI:10. 3390/jcm10040680.
Stompor T. Renalase in chronic kidney disease: The evolving story
[J]. Pol Arch Intern Med,2020,130( 1) :89-90. DOI: 10. 20452/
pamw. 15169.
B, RARW, XILLM, 45 2 RO 255 AR O 0T
FGF23 renalase 3¢ ik J& Ho i 5 A SCMEAF 5T [J]. DU I BE 24,
2021, 42 (3):226-230. DOI: 10. 16252/j. cnki. issn1004-0501-
2021.03.003.
PR . XA B IS 283 13 Rock2 f7KF- 15 H0 4 01 PR
PR CHERBEE[ 1], HAREEZIR M, 2020, 18(8) :171-173.
DOI:10.3969/]. issn. 2095-7629. 2020. 08. 122.

( Wk B 457:2023 - 12 - 18)



