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i OE. BN KAZLEFREFZFRFRMATEY (UMOD) feltir 4 C (Cys C) KP4 L, 54 UMOD, Cys
CHERBREFEATGH L F, ik #®F2016F2HA 18 ~2019F12A31 7 TIFRFEERKEH 149
BloEEREE (FRA) fo R EAKEERE (3F184) , 40k UMOD, Cys C, &% & (BUN) #of JUEF
(SCr) &-F, #H ¥ skiELFE (eGFR) , »# UMOD, Cys C 5 BUN, SCr, eGFR Z [ #9548 £ 1, Hommss -+
B# 3] § TR FAERIKRR AR R P, WER B &4 418 f2 7 UMOD, Cys C/K-F £ 7. M5 B s
%, Kaplan-Meier 4] R F] UMOD, Cys C K-FF &k Bk &4 A A W&, Cox Huds) RIEHEAL 7% v & dn B B 5% &
FE A% KIYm (ESRD) #9 A&, B8R Hymslfhi UMOD (126.49 +32.15ng/ml vs 158.26 +45.92ng/ml ) , eGFR
(60.35+16.31ml/min/1.73m" vs 121.38 + 12.06ml/min/1.73m* ) 4% T %+ F& 48 (£=5.291, 28.449, 3 P < 0.05) , Cys C
(2.43+0.65ng/ml vs 0.73 £0.29ng/ml ) , BUN (35.26 = 6.32mmol/L vs 13.02 £ 2.43mmol/L ) #= SCr ( 165.23 +25.16 . mol/
Lvs 25.11+5.07 wmol/L) K3 &F FaFien (1=22.758, 31.344, 52292, ¥} P <0.05) , £2FA%it$FEL, UMOD
K-FL5 BUN, Scr £ /A% (r=-0.769, -0.795, 3 P<0.05) , 5 eGFR 2 E48% (r=0.842, P <0.05) , Cys C /K
“F5 BUN, SCr ZEAX (r=0.767, 0.757, ¥ P <0.05) , 5 eGFR Zfita% (r=-0.812, P < 0.05) . #7 AR,
b E B RNE Y ) R A e A B i UMOD KPR T 30 B ARG R 328 BN R ) M R A A B (1=12.056,
18.081, 3 P <0.05), B/ sRa AR AL | B sk AR AL | B 3B i 4 45 B F i iF Cys CKF 3 TR B D akamap e
TR ER AR . BB B fn sk 4% B E (1=26.665, 19.508, 17.985, ¥ P <0.05) , ZFH%HFENL, KKF
UMOD, &7K-F Cys C & ¥l #47% 48T & 7KF UMOD, &P Cys C ## ( Log Rank ’=7.960, 4.683, 35 P < 0.05) .
B FE g A R AT AL /K UMOD, & Cys C A& /ERmEF LA ESRD 9 EREE (3 P<005) . &it &
A 5 K% B f i UMOD K-FHA&, Cys C AKFF%, UMOD, CysC 35 BB mm /el % ESRD # £ A #
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Abstract: Objective  To investigate the characteristics of serum uromodulin (UMOD) and cystatin C (Cys C) levels in patients
with hypertensive nephropathy, and analyze the relationship between UMOD and Cys C, and clinicopathological characteristics
and prognosis. Methods 149 patients with hypertensive nephropathy who were admitted to the Beijing Changping District
Hospital of Traditional Chinese Medicine from February 1 to 2016 and December 31, 2019 (nephropathy group) and 92
volunteers (control group) were selected. Serum levels of UMOD, Cys C, urea nitrogen (BUN) and serum creatinine (SCR) were
detected, and the glomerular filtration rate (¢éGFR) was calculated. The correlation between UMOD, Cys C and BUN, SCR and
EGFR were analyzed. Kidney biopsy guided by B-ultrasound was performed in the nephropathy group to obtain the
histopathological characteristics of the kidney, and the differences in serum UMOD and Cys C levels among different
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pathological characteristics were compared. Patients in the nephropathy group were followed up. Kaplan-Meier drew survival
curves of patients with different UMOD and Cys C levels, and Cox proportional risk model was used to analyze the factors
affecting the occurrence of end-stage renal disease (ESRD) in patients with nephropathy. Results The levels of serum UMOD
(126.49 +32.15ng/ml vs 158.26 +45.92ng/ml ) and eGFR ( 60.35+ 16.31ml/min/1.73m” vs 121.38 £ 12.06ml/min/1.73m’ )
in nephropathy group were lower than those in control group (#=5.291, 28.449, all P < 0.05), and the levels of Cys C
(2.43+0.65ng/ml vs 0.73 £0.29ng/ml ) , BUN ( 35.26 + 6.32mmol/L vs 13.02 + 2.43mmol/L ) and Scr ( 165.23 +25.16 . mol/
L vs 25.11 £5.07 wmol/L ) were higher than those in control group (¢=22.758, 31.344, 52.292, all P < 0.05), the differences
were statistically significant, repectively. UMOD level was negatively correlated with BUN and Scr (=-0.769, -0.795, P < 0.05),
and positively correlated with EGFR (7=0.842, P < 0.05). Cys C level was positively correlated with BUN and Scr (7=0.767,
0.757, all P <0.05), and negatively correlated with EGFR (r=-0.812, P < 0.05). The serum UMOD level in patients with crescent
formation and moderate to severe tubuloatrophy/interstitial fibrosis was lower than that in patients without crescent formation,
and in patients with mild tubuloatrophy/interstitial fibrosis (=12.056, 18.081, all P < 0.05), the level of serum Cys C in patients
with glomerular sclerosis, segmental sclerosis and glomerular ischemia wrinkle was higher than that in patients without
glomerular sclerosis, segmental sclerosis and glomerular ischemia wrinkle (#=26.668, 19.508, 17.985, all P < 0.05), the
differences were statistically significant, respectively. The renal survival rate of patients with low level of UMOD and high level
of Cys C was lower than that of patients with high level of UMOD and low level of Cys C (Log Rank y*=7.960, 4.683, all P <
0.05). Tubule atrophy, interstitial fibrosis, low UMOD and high Cys C were risk factors for ESRD in patients with hypertensive
nephropathy (all P <0.05). Conclusion The level of serum UMOD decreased and Cys C increased in patients with hypertensive
nephropathy. Both UMOD and Cys C are related to the pathological characteristics of renal tissue and the occurrence of ESRD.
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2. mIERTE 6~15 4F, P34 11.01 £3.54 45, &
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K. R AR 2 K (REEE RS H ) RE
25 W R IR0 3 ml, 5 U T I S B T
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em) , BUIMWE T -80 CAR-AE, 48 h N 58 WL i Aa.
K FH BB G 2 W B 56 I 2 UMOD /K-, S Lt
WIEDE Cys C K-, 4 8 A4k 23 B S0 DU i
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eGFR=186 x ( SCr-1.154 ) x ( 4F{% -0.203 ) x ( 0.742
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TR AR P ST VA, BB R L. PR
N HE: OB /NEREAS: B /NERBRM: 0 1L
(GEsRATT) « TEhEfk (kAT | i akEE
(EsRAT)  BHE GEREa1) %, QF/NE
[E] A, AR Banff 3 Zhnife ', B[R] 4T 44k
TR T B /NS SR 4 MR R A e oy 9% . R4 4
b <25%, LA 25% ~ 50%, HELF4EL>
50%c ' /INIMAE FIG I A AL - AN 2 R B it A
(GeaT) | SkCEENgniesEd: (o g, J, 1
PRI, 2 G EERA A ) /N RIS KA AR (0 4,
o, 1 NS o7 R, 2 HEERAE < 25%,
3 WA IEAE 25%~50%, 4 PEIREAE > 50% ) %,
133 Bvi: PR b e e B 12 A A S
By, GeitBE DT algE AL B (ESRD ) 1E i,
ESRD & . B /NERUEL % (eGFR) < 15 ml/

LSS, Geit i IR B R B A R

14 %35 SPSS 25.00 FATEHRE /T, K-S
BRI TR AR, DIE = AR (kxs)
FRIESDAMIT TR, RAMAEA ¢ K25, DL
n(%) FRIEERL, SR KK Pearson AHG &
4 ik UMOD, Cys C 5 BUN, SCr, eGFR Z [i]
B AH . Kaplan-Meier 4= 17 43 81 A~ [i] UMOD,
Cys C 7K ¥ & I B s £ 5 5 A7 15 %, Log-
Rank B0 AF I R AY 225 . Cox 115 47 5200 = 1fi &
9 £ 5 & 4E ESRD G A & . LA P < 0.05
2SR EA G FE L

2 #R

2.1 ¥4 UMOD, Cys C, BUN, SCrK-F4=
eGFR tb 22 L3R 1. % 417 UMOD, eGFR
KR X BR 4], Cys C, BUN, SCr/KF & T Xt

min/1.73m’ B A7 RFEEPE B IR CIA T 7. LA ESRD M4l, Z2RWHESITFEL (P <005) .
=1 A% UMOD, CysC, BUN, SCr#leGFR /KEELE (x+5)
5 H Bl (n=85) AHIB4L (n=92) t P
UMOD ( ng/ml) 126.49 £32.15 158.26 £45.92 5.291 0.000
Cys C (ng/ml) 243 +£0.65 0.73+0.29 22.758 0.000
BUN (mmol/L ) 35.26 £6.32 13.02+243 31.344 0.000
SCr ( pmol/L) 165.23 +25.16 25.11£5.07 52.292 < 0.000
eGFR(ml/ min/1.73 mz) 60.35 +16.31 121.38 + 12.06 28.449 0.000
22 B s 8 & % UMOD, Cys C /K -+ 5 BUN, I E/NVEES /R I UMOD /K F
SCr, eGFR AB& M4 B4l UMOD /K5 T IR AMIE R, BT /INE =40 / M4 44

BUN, Scr 2 71AHX: (=-0.769, -0.795, ] P < 0.05) ,
5j eGFR S 1EAHS (7=0.842, P < 0.05) , CysC /K
5 BUN, SCr & I1EA (7=0.767,0.757, ¥ P < 0.05),
5 eGFR £ AHE (r=—0812, P < 0.05) .

23 KRR RREEIE G 0E TR EF BF
UMOD, Cys C &-Fibix W3R 2, HAMER. |

B (1=12.056, 18.081, ¥ P < 0.05) , B /NERER I
WAk, B /NERTYT BEE AL B /NBR I I 4 4 5 A i T
Cys C7KF-1m T B /INKRERVERE AL . T B /NERTT B
ifl . JC'E/INER B 45 4E B E (1=26.668, 19.508,
17.985, P < 0.05) . HE % FEFE A UMOD,
Cys C /KRBTGS E X (P> 0.05) .

x2 A E s RR I & IE B % 2& MiF UMOD, Cys C KEZER (n=85, x+s5)

% 4 n UMOD tff PfH Cys C(ml/min/1.73m’) tf P

W/ NER R 4 126.72 +30.15 2.93+0.07
HASSktER f * 0379 0.706 * 26.668 0.000

x 44 129.21 £30.05 201021

b AN 46 11515+ 8.24 246 +0.62
BRI f * 12.056 0.000 * 0.602 0.549

x 39 139.87 £ 10.65 239+041

AN HBE 31 125.95+30.28 247 £045
RS f * 0.124 0.901 * 0.627 0.533

x 54 126.80 +30.33 241041

Bl S A IE ke 0% ) 125.52 +30.72 248+0.55
MH‘:%H{L ks & * 0.288 0.774 * 0.886 0378

N ET ) KRR £ % 4 127.44 £30.69 238049

024 50 125.83 +30.42 2474057
0.240 0811 0.842 0.402

344 35 127.44 £30.57 2374049

W/ NER 1 B 46 126.53 +30.21 2.83+0.24
RSB A * 0.014 0.989 * 19.508 0.000

x 39 126.44 £30.19 1.95+0.16

5 /INBK Bl 4 30 126.67 +30.33 2.89+0.11
HASKBUIR f * 0.041 0.968 * 17.985 0.000

x 55 126.39 +30.41 2.18+0.20

/NS | R R4 £ 39 142,09+ 8.11 245+0.58
HAREA IR i * 18.081 0.000 * 0435 0.665

hERE 46 113.26 £ 6.59 240 +0.48
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24 FRF ik UMOD, Cys C KT & fo 5 5% &%
e 25+ U 1. Bk 2021422 A 1 H, b
frkETT 38 (14~60) H , W] & 1% B % 28 3 v 17
f4i( 20.00% )it A ESRDfX7KF- UMOD /£ # ( UMOD
< 126.49ng/ml, 44 5] ' HEAEIG 50 63.64%( 28/44 ),
X F =7k F UMOD £ # (UMOD = 126.49ng/ml,
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A et CHD
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25 ek RmEH XL ESRD 69 EE 047 L
3, 4. LUEINEE R EE KA ESRD NN AR
B(RE: 0=TC, 1=F) , WALER . M5 (.
0=2c, 1=9 ), mIHRRE . RS0 (A
0=15, 1=4& ), Wi s . &Fik R L B /NBRBR P A Ak (it
fi: 0=7C, 1=4 ), B/NEkyBetdifl (WR(E: 0=k,
1=4) , S5 (WE: o=J, 1=4), #HH
WL, (WAE: 0=TC, 1= ), 'B/IMEZ4: Fla] 5
Fdife (WME: 0=%20F, 1= ), HA NN
2 (TWRME: =T, 1=H) , shiik P aniEsg 4 (R
fi: =04, 1=1 ~ 24%) , /N[l B fkasfb ( TRAE:

=3

41 ] ) 115 90.24% (37/41) , 7K F Cys C 3 (Cys
C = 2.43mg/L, 45 5] ) WA 20 66.67%( 30/45 ),
TR Cys C i (Cys C < 2.43mg/L, 40 )
1) 87.50% (35/40) , 2R IA G112 X (Log-
Ranky’=7.960, 4.683, P=0.005, 0.031) .

100

- FKFCysC
= &K FCysC

B EAF TG R (%D
3
T

0 1 ] ]
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AT CHD

AEME UMOD, CysC/AKERMESRFEE SHFEMLE

0=0 ~ 2 %%, 1=3 ~ 44 ), BUN, Scr, eGFR,
UMOD #ll Cys C A HAF i, HLPRZE Cox il KU
M 4347 ( Enter 3048 i ) 4558 i /R {IK eGFR,
B /NERERPERELL . B /NERTTBLREAE . B/ NVE AR
(BB £F4Efk, I UMOD, & Cys C 5 &I B9 i
FHREESRD A X (P < 0.05) . ¥R E M
Aotz Ru HMAZHZ Cox LU A1)
AU ( Enter ¥EAfEAS ) , 4500 WoR B /NS ZE 4 Fl )
JREr4Efk, IR UMOD, & Cys C J2& i IR B A
&M ESRD Ifak & (P < 0.05) .

IS MESR%KEE% £ ESRD WEEZE COX @FHER!

A B SE Waldy’ HR(95%C]) P{f
eGFR -0.406 0.133 9.319 0.666 (0.513 ~ 0.865) 0.002
B /NERERERE A 0408 0.128 10.160 1.504 (1.170 ~ 1.933) 0.000
BN B AL 0.581 0.195 8.877 1.788 (1.220 ~ 2.620) 0.000
B /INVE SR T A A 0.792 0.201 15.526 2.208 (1.489 ~ 3.274) 0.000
UMOD -0.695 0.154 20367 0.499 (0.369 ~ 0.675) 0.000
Cys C 0.627 0.166 14267 1.872 (1352 ~ 2.592) 0.000
x4 NS MESHEE X E ESRD L EZX COX @IFEHY
At B SE Waldy’ HR(95%CI) Pl
B /INEZ I B4 0.622 0.195 10.175 1.836 (1.271 ~ 2.730) 0.000
UMOD -0.535 0.144 13.803 0.586 (0.442 ~ 0.777) 0.000
Cys C 0.502 0.136 13.625 1.652 (1265 ~ 2.157) 0.000
3 i ERRAKENEE, BE - I REKER - BEE RS

' JUE 2 i O 3 A B A R AR
—, KiSgimimt, B/NERENIE B # T,
P /NERIZ LT 4EAL 2240, IF R Shik, AR Rk,
SHEE SR, BRI B IIREREE . R E R

WOEFUMLE T, TR BCBEIGER . f T iR T
FEPE . RREREN , o IR B A U R A
SR, SR TS IAAHIR, - PRIHOG we 1
S AT S A B AL A B TPPAG P R
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VEAS TS o 43HT 5 i MR B S BRI 0 33 f A O
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FREE, UL Cys C 92 B I 12 W 1 Uk
B U A BFST SR IR UMOD 7K 50 ER 5 2
MBI AR, 5 1gA B B A 54 4k
1. B /NEZESE . eGFR R LA B /N Ta] S 4%
(P ERE R MAAFE VIR 1, Cys C K4 i 2
JE e e R R R E s Aa R Y, AT fE
Sy IR £ RN B R B U AR MY ANBIE ST 4
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Cys C /K FFHE, UMOD /K5 eGFR & iFAH X,
5 BUN, SCr £, Cys C 5 eGFR £ fAHLK,
5 BUN, SCr & 1EA¢. NQEBELELE % A ' #&
H0 R IR I & 18 M 5 IR AR UMOD 7K FFEAIR,
H5EBAFR . SCr M di K 2 MG, 5 eGFR 2
1IEHMISE, R UMOD 7SR & I R 3 & A8
P IR N R . i % 1Y A RIE 8K Cys
C /KBl eGFR MIFEAKITTIG &7, 15 eGFR 2 HAHKE,
VISR —3, Bl UMOD #t=, Cys C K
St U B A & A A B T RE R T RRAT Ko

HAEj/04A UMOD, Cys C 5 & i B s PR AT
TEAAR DGR I, HLIE] DG R M AN, Ao &
UMOD S5t B . B /INVE 245 / (8] i eF 4L e
FESAA G, TER AL, e B B /N 245 /()
0 4T 4k Ak % v UMOD 7K F- %4k, TACHIBANA
A W\ ARAEFE I UMOD 7K P55 /NER B ¢
FE/INE R EAREAA OC B IRE UR
B /INBR B AN LA SN G A PR AR, B/ INE 2R 45 / [H)
JREF A 5 B A I s | et i A O Y
UMOD % i i s/ N T B2 4 533, UMOD 7K
V-3 B INE T R, PR A AE L BN
IR / 8] LT YAk 35 mT 520 B /)N 20 R 455 4 A T
g, SECE/NE R, % UMOD B 7 A
B, FEUMOD /KF TR, ILE Cys C /K- %L
5B /NERERERE AL B /NBRT B AL B/ NER SR L
iAo, RION'E/INERERMEREAL | B /N Bl
ARG /INER I 1ML 46 45 £ 5 L Cys C K FE TS

INERERPEREAL . TE'B /Nl Beflifl . TR /BRI

Bean B E . M HTIRIE R Cys C TERILZ B /hER

RS ERR, Cys C/K-PHUB S B /N kg DI fE

Cys C Jhi5 5B /NERIE I % T R ARG 1, 2012

AR 2R B BUS 4120 (KDIGO) 4 ma Hhfi

T Cys C WA B /heRuE T REIH S A . YE

ANERIE AL B Bl M 4% 4T Cys C BEad B 2o/, 1

Cys C/KFRET &, KHitk Cys C KV 5B /Nkig

AR YIS
A5 3 o B V5 A AR 7K UMOD, - 5 7K F-

Cys C B FIEAAE AL T 757K F UMOD, fiR/K-F

Cys C &, 11343 #r B8 kK - UMOD, &K

F- Cys C #3551 B E BSRD 1A A K

CHEN % P! AWF5E 454 7% UMOD rs13333226 %

PR 725 5 55 3R DU AT ESRD B s XU 38 i 37 40

Ko HMEA P NWAR T Cys CAKF-Rf 5 18 1

higsr i (CKD) &M, Cys C 518 MHEE

WY KA B VIASC . AL A3 R o B

/NEZE AR BT 2F 4E46 5 ESRD B & A WAFAE S )

KEFR, BAVIFE R B R B a) B er 4 il 2 5

B0 B W Y R R —, e e R

>4 ESRD (1 Bl At A 2
g b, I e AR 1ML UMOD ZKFREAIR,

Cys C K ETH, UMOD 58 AR, B /g2

a5 | [ B e AT G, Cys C 5B /NERERITEREAL |

B /NERTT Bt . B /INBRER I B 4 A G, IR

UMOD. 7K Cys C ¥5 @il & 54 #E A ESRD

A, AVERNTUS AR ZH 4605

B2k
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