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BRES R E R iEIMNDBA microRNA-146a.
microRNA-200p RiZ 5 Bf{GRIKFH*
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HWE . BH Wi BmEA4E(NS) & F Jk ik 98 s 48 microRNA—146a (miR—146a) , microRNA—200p
(miR—200p ) FiA 5 BH e % £, ik BI20194F8 A—20224F8 A RARK F W B E FB& 69 106 4] NS B4
AMIRLE, 37 BN 204) B B R B B pAb a9 4 Bk A s BB AL, ARYE NS & 2 G A A B4i45 4 AE 4% 41 7445 Fm
G324 . KRN S aF AT R A BAE RS A M B T 5 6 SR Sh ik miR —146a, miR—200p &k, KA
KA TAHIE(ROC) 1 345 miR—146a, miR—200p 3+ NS % & B-4i45 4995 BT 2k ; K Pearson k947 Fi& 1
B miR—146a, miR—200p 5 K-ah st dairagAa kit ; KA % B & Logistic & B JZEER 547 % va NS & & B4 45
AR E &, SR IRARIR IR miR—146a & A & T8 EAL(P <0.05), miR—200p KA T3 FELL(P <
0.05) o JF B 45 28 Fie S st A miR —146a F kAR T 4045 42 (P <0.05), miR—200p F ik & T 445 42 (P <0.05) .
miR—146a, miR —200p %" 7 NS % & B 45 4 69 ¥ & F @ A (AUC) % %] 4 0.873(95% CI:0.822,0.924) ,0.844
(95% CI:0.793,0.895), AL BIALL H] A 4.08F421.99, HFHE A H 67.57%F260.81%, BB F] 4 93.75%
F293.75%, HHBEAL WS AUC 4 0.927(95% Cl:0.896,0.958) , 4% F b 4 85.14% , #L B bk 4 87.50%, 3 4R
Y S MGA RE G F . G F G BRI R JRE R IUET kBRI, £ F A ST & SL(P <0.05),
Pearson M XS LR BT, FIRINBEAR miR —146a R85 &R OF JRE R A ILEF 2 EAAX (r =0.402.,0.447 F=
0.613,3 P=0.000), 5&&G BB E2Z AL (r=—0369F2-0.415,3 P=0.000); Ai&INsEAR miR—200p
Rk B REGF. RER. UBFZ A £ (1 =—0.357.-0.405 F2—0.534, 3 P =0.000), 5 8&&a. %%
JEiL R 2 EAE (r=0428 420513, P =0.000), % B % Logistic &% &3 5 4% 87, W 38 5 4K
[OR=2.591(95% CI:1.687,3.980) ] . 2 ILEF 7 & [ OR=2.342(95% Cl:1.576,3.480) ] .miR—146a > 4.08] OR=
3.050(95% CI1:1.913,4.862) ] \miR—zoopsl.99[(§R=3.347(95% Cl:2.083,5.378) /2 NS %4 F-4idh 49 e B & (P <
0.05), 4518 JRRSMEAmiR—146a, miR—200pF % £i& 5 NS &4 B4 A X, THEAHB W NS &5 BH545 09
EDFIAT, BHHREGILWTEAE BT, A ERIES IME,

KEER . BRLEAAL 5 FIRINLIR 5 microRNA—146a ;3 microRNA—200p ; 'B-4i45

FESES . R692.6 XEAFRIRAD . A

Relationship between urinary exosome microRNA-146a and
microRNA-200p expression levels and renal function
injury in patients with nephrotic syndrome*
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Abstract: Objective To explore the relationship between urinary exosomal microRNA-146a (miR-146a)

and microRNA-200p (miR-200p) expression levels and renal function injury in patients with nephrotic syndrome
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(NS). Methods A total of 106 NS cases admitted to our hospital from August 2019 to August 2022 were selected as
the observation group, and 120 healthy people who came to our hospital for physical examination during the same
period were selected as the control group. NS cases were divided into non-injured group (n = 74) and injured group
(n = 32) according to whether renal function was damaged or not. Real-time fluorescence quantitative polymerase
chain reaction was used to detect the expression levels of miR-146a and miR-200p in urine exosomes. ROC was
used to evaluate the diagnostic value of miR-146a and miR-200p on renal injury in NS cases. Pearson correlation
analysis was used to explore the relationship between miR-146a, miR-200p in urinary exocrine body and renal
function indicators. Multivariate Logistic regression analysis was used to explore the related factors affecting renal
function injury in NS cases. Results The level of urine exosome miR-146a in the observation group was higher
than that in the control group (P < 0.05), and the level of miR-200p was lower than that in the control group (P <
0.05). The level of urine exosome miR-146a in the non-injured group was lower than that in the injured group (P <
0.05), and the level of miR-200p was higher than that in the injured group (P < 0.05). The AUC of miR-146a and
miR-200p to predict renal dysfunction in NS patients were 0.873 (95% CI: 0.822, 0.924) and 0.844 (95% CI: 0.793,
0.895), respectively, with cut-off values of 4.08 and 1.99, and specificity of 67.57% and 60.81%, respectively, and
sensitivity of 93.75% and 93.75%, respectively. The combined prediction AUC, specificity and sensitivity were
0.927 (95% CI: 0.896, 0.958), 85.14% and 87.50% respectively. The levels of urinary protein, albumin, glomerular
filtration rate, urea nitrogen, serum creatinine and serum uric acid in the non-injured group were significantly
different from those in the injured group (P < 0.05). Pearson correlation analysis showed that urine exocrine miR-
146a was positively correlated with urinary protein, urea nitrogen and serum creatinine (» = 0.402, 0.447 and 0.613,
all P =0.000), and negatively correlated with albumin and glomerular filtration rate (» = -0.369 and -0.415, all P =
0.000), and urine exocrine miR-200p was negatively correlated with urinary protein, urea nitrogen and serum
creatinine (r = -0.357, -0.405 and -0.534, all P = 0.000), and positively correlated with albumin and glomerular
filtration rate (» = 0.428 and 0.513, P = 0.000). Multivariate Logistic regression analysis showed that glomerular
filtration rate decreased [OAR =2.591 (95% CI: 1.687, 3.980) ], serum creatinine increased [OAR 2.342 (95% CI:
1.576, 3.480) ], miR-146a > 4.08 [OAR =3.050 (95% CI: 1.913, 4.862) ], miR-200p < 1.99 [OR = 3.347 (95% CI:
2.083, 5.378) ] were risk factors for renal dysfunction in NS cases (P < 0.05). Conclusion Abnormal expressions of
urine exosome miR-146a and miR-200p are related to renal function injury in NS patients, and can be used as
biological indicators to predict renal function injury in NS patients, and the combined diagnosis of the two has better
predictive efficacy, and has clinical promotion value.

Keywords: nephrotic syndrome; urine exosomes; microRNA -146a; microRNA -200p; impairment of renal

function
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(miR—-200p ) J& F miR-200 ZE ji% , HF 5% & FX , miR—200c¢
Al R i AL A K - - B (transforming growth factor—f3,

19
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WIEEE/NERE R . B ASFENRL;, OH 5
RIERGIRERHH; @O iRiR il ARRR A A
WA o AR NS 2 A & A B 803 4 AR
P2 74 B ARG 20 32 161 . S R 4 Bk B 0 990 41

i}

AN

KDIGO) i 5 #1455 12 Wik ™ . B T BEAF 48 h N %84k
TR Frg i 6 h R < 0.5 mL/ (kg-h) , Bl AL

(Kidney Disease Improving Global Outcomes,

i 7t =5 > 26.5 wmol/L, 5% il AILF Fb 3% Ak (B T /=5 >
50% . 533 M 120 151] [7) 3 A 1= e A4 A 1) 4t e 7 Ay %
WR4H, 4EIE35~80% . WHAHMFIT X kil . 4F
i RBTEAEE(BML) . WEIE S PRI s SCfb R
IR, Z2REHRIT¥EX(P>0.05) (LEI1),
AWEGY O 3RAS B Bt IR 2E AR B2 5 S I (40 5
PJ2018-012-02), f#H MK IEH%FMIERE.

®1 WAMTHRHELZ TR

AR/ IS ez d) A s i SCLRREE 15)(%)
ZH 5 12119 — =
it A B ) (kefm’, X 5) 11(%) 11(%) WHERUT  E R
X B ZH 120 62/58 56.02 +5.61 23.05 +4.63 29(24.17) 42(35.00) 76(63.33) 44(36.67)
WELLH 106 54/52 56.55 +5.63 23.17 +4.82 25(23.58) 36(33.96) 65(61.32) 41(38.68)
X2/ fH 0.012 0.708 0.191 0.151 0.027 0.097
Pl 0914 0.480 0.849 0.698 0.870 0.755
1.2 Hik TGGA-3', [ : 5'-TCTCAGATGGTGAGCGAG-3',
121 REFAHFRAT LGRS AR, S BE 176 bpo W 25 1F . 94 C HZAE 4 3 min,
AR OBMI W AR S R RE AR CHEALVE 94 CAME30s, 50 CiB Ak 30s, 72°CIHEM30s, 4t

ANERJE I AR R P H Il = R R A LU

MR R4S
122 SR E F IR A B R A SRk SR BE AR

miR —146a., miR —200p #9 Fak XTI TR YR,
WELLH B H T ABE24 h i, 43l RIS RS IR rh
BEJR W 8 mL, 3 000 r/min 0> 10 min, HC_E 5,
BT AMEPE T, HUE T -80 CUKAM W% R IR %
Mo BUE B DR IRIBFEA, ik ds ik 5 7% %
2 HUEAL, WCEIEW , B0 5 KR IS U O
NGB EP &, SR A 200 L Ah WA 1A 43 25 1k
A, wAGET-4 COKMABRHRRARS 2R, o
TR 10 VAN A WA AR TR G W 2 500 t/min 50 5 min,
B AR, 7T UL EP S BER HEATITEY) , A BERR
Eh 2% v (PBS) B & AN AMA , 3 000 r/min &> 3 min
JEWCRGTVEY) . AP IR B TiE R, &
Tk B L U O A AR o SR H TRIzol 15 4 UK
W AN WA R H B RNA, A RNA 33 7% 5 &5 6
cDNA, FIH 7 0GR (R BT R AU A BR A
AR cDNA WK EE . SRS #5 cDNA R R JF B2 L2k
BibR , 5 miRNA (95545 4 47 52 B 28 0 it
REMHER N . miR-14a5|%), 1E: 5'-CATGGG
TTGTCTCAGTGTCAGAGCT-3', JZ[i]: 5'-TGCCTTC
TGTCTCCAGTCTTCCAA-3', 5| ¥ K J& 235 bp;
miR-200p 514, 1E: 5'-GAGGATGATTGCTGACG

40 ERR, EHE 3R, NSHEK B U6, 1EMm: 5'-
ACACCAGCTCCATGGTTCCAGGA-3', JZ[i]: 5'-CTC
AAGAGTCGTGCAGTTGGAG-3', K FH 274 g i &
miR-146a. miR-200p mRNA A%} k& . 519 i
UM AR AR ARG, KA & h i
WRAEYPHARA AR, BET RS H M
PILER e
1.3 HITESH

BOYE 5 M oK FH SPSS 23.0 8k, TR BRIy
o bR (xxs) Fom, HWEM K%, THE0R R
DIA RS 8% (%) o, BRI XK B 4l 52
B TAERE (ROC) 12k s AHIC 31 ] Pearson ¥ ;
S K2 19 43 BT R ) 2 R 2 Logistic 3 45 [0 AR5
P<0.05 h2ERAGITFE L

#HR

21 W HE5 X H A KKk E miR-146a.
miR—200p mRNA 83} & A E L&

WL ZH 15 X0 IR PRI MK miR—146a,.miR-200p
mRNA FHXF Rk I8, ZHRAGITFEENL (P<
0.05), WLZE A R W A1 WA 14 miR-146a mRNA AH X} %
KR T 4, miR-200p mRNA AH Xf ¢ ik 2 1I%
TR, k2,

2
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5591 W, & RS A IR E RIS NBAR microRNA-146a, microRNA-200p ik 5 ¥ #4510 &
F2 WEASITRAREIMNLEmMIR-146a. # 3 IERGAFRG AR BINBE miR-146a.

miR-200p MRNA 183 & 1% 8 L]

(xxs)

miR-200p MRNA 183 & % 8 EL ]

(x+s)

20 51 n miR-146a mRNA miR-200p mRNA 25 n miR-146a mRNA  miR-200p mRNA
xR 120 1.28 +0.38 4.13+0.95 et g 74 3.05 +0.52 3.09 +0.82
WL 106 3.67+0.46 243 +0.84 itz 32 5.10+0.43 0.90 £0.21
t{H 42752 14.169 tfE 19.579 14.861

Py 0.000 0.000 P 0.000 0.000

2.2 dE{A A5 B 1% A IR il 5 ik miR-146a.
miR-200p mMRNA f8X} Rz E b

Ak 458 05 21 5 B 1 41 R W A W4 1K miR-146a
miR-200p mRNA FHXf Fik i [, & K 1, 22 5
A G2 78 X (P <0.05) , AE 5 1 41 PR W A1 ik A
miR-146a mRNA FH % 3% ik ft{I% T4 473 21 , miR-200p

mRNA AN ki T . W3,

2.3 miR-146a.miR-200p %t NS & SR {512
T % BE

miR-146a, miR-200p 12 W1 NS & # 5 1 14 11 h
2 F | (AUC) 43 91 0.873 (95% Cl: 0.822,
0.924) .0.844(95% CI:0.793,0.895) , fix {3 4 W7 {1 73
SR 4.08 F11.99, ¢ 5143 5 67.57% F160.81% ,
BURE 23 5] K 93.75% F193.75% , G 3 1 412 T 1)
AUC 7 0.927 (95% CI: 0.896, 0.958), 455tEN
85.14% , HUEME N 87.50% ., W4 FE 1,

£ 4 miR-146a.miR-200p Xf NS £:& S5 12 B ke

95% C1 A LM/ 95% C1 R/ 95% C1
iR RN AUC o B
THR R % THR R % THR R
miR-146a 4.08 0.873 0.822 0.924 67.57 0.623 0.730 93.75 0.900 0.974
miR-200p 1.99 0.844 0.793 0.895 60.81 0.562 0.652 93.75 0.890 0.981
WA 0.927 0.896 0.958 85.14 0.801 0.901 87.50 0.833 0.918
o[ 7T EFAGITFEX(P<0.05). WS,
s II' _f 25 NSBEREIMNBEmMIR-146a.miR-200p 5
ril_Jj_T ' BIhgefetrI X &R
2 T'" N — S N
% 06 i".-ﬁ Pearson #H 5 43 M1 45 B W oon , R W AN W 1R
izd ~ N
E o4t C mERA miR-146a 5 R U . RFEA L I LAF 2 0E A G
E — mik-146a (r =0.402,0.447 F1 0.613, ¥ P =0.000) , 5 [14& 11 .
0.2 if miR-200p
i — %% B /N ER UE L AR UG (r =-0.369 F1-0.415, 3 P =
0.0 : ' ' : 0.000) ; JR ¥ ¥M WA miR-200p 5 )R85 H i R XA,
0.0 0.2 0.4 0.6 0.8 1.0 N
i I LT 5 17 4H 26 (r =—0.357 . —0.405 F1-0.534, 3 P =
1Rk
0.000) , E VB NBRYE RS IE A E (r=0.428
1 miRe146a.miR-200p BH NS B B ), SHAEA VE/NBRYE A R IEA S (r
ROC fh 2 0.513,3 P=0.000)., W36,

2.4 NSEEERGHNEERSH

545 415 B 40 41 i PR B LA I BMI B
PO IR E R CH R SR A, ER G ER
X(P>0.05); e S5HH M IRE A& HE
BN BRIE A R A WUEF i R R LA

2.6 NSEHERHEEEZE Logistic R4 EJF5H7

T NS BF RS R A B OIE N HA R (F=0,
B=1), BREAE AEACE/NRET R RE
LB | bR B2 (KA 34 24 5230 ) F11 miR—146a
(1=<4.08,2==>408) . mR-200p (1 =<1.99,2 =>
L99)fEH A AR &, #4722 & Logistic i 25 1] 14 43
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HEBURESAGE 94533 %

&5 NSEREBHRGHBERRSN

=i 74 39/35 56.74 + 5.65 23.46 +2.45 17/57 23/51 4.15+1.23 26.89 +5.12
Eint il 32 15/17 56.13 +5.61 23.13 +2.41 8/24 13/19 6.82 + 1.67 19.43 £ 4.38
X’/ A 0.304 0.511 0.640 0.051 0.907 9.172 7.180
PH 0.582 0.610 0.524 0.821 0.341 0.000 0.000

AEitieH 92.13 £ 12.46 12.43 £ 4.16 5.62+1.54 6.42+2.12 112.35+16.74 362.13 +25.67
L 41.52+£9.48 12.05 +4.13 543 +1.51 19.87 + 4.54 234.05 + 19.65 476.37 + 32.59
X’/ A 16.473 0.433 0.587 20.847 32.576 19.344
P{E 0.000 0.666 0.559 0.000 0.000 0.000

%6 NSEEREIMNLEmMIR-146a.miR-200p 5B IhsEiEtrAIE &

miR-146a 0402  0.000 -0.369 0.000 -0.415 0.000 0.115 0241 0.069 0482 0447 0.000 0.613  0.000

miR-200p -0.357 0.000 0428 0.000 0.513 0.000 0.103 0293 0.043 0.662 -0405 0.000 -0.534 0.000

Hr(a , =0.05, 0, =0.10) , 45 5 7R « B /NBRUE 2 R [OR =3.050 (95% CI: 1.913, 4.862)]. miR-200p <
{K[OR =2.591(95% CI:1.687,3.980)]. Ifit LEF T+ = 1.99 [OR =3.347(95% CI:2.083,5.378)](P <0.05) .
[OR =2.342(95% CI:1.576,3.480)] .miR-146a > 408 W3 7.

x7 NSEEBHHHEE R Logistic B EIAS TS H

B/ NERyE -0.952 0.219 18.897 0.000 2.591 1.687 3.980
M JUUET 0.851 0.202 17.748 0.000 2342 1.576 3.480
miR-146a 1.115 0.238 21.948 0.000 3.050 1.913 4.862
miR-200p -1.208 0.242 24917 0.000 3.347 2.083 5.378

3 iTig HNHESLMEN . microRNA, 1 2 5HLKK

20 M9 B S xS e AR AR AR A

LU, G LSRR R, N ARUERE, RSIRERRE, AR
RO . T B e T T T WU Sy, BRI PR VAP AR microRNA 32 3| AR £ F
Ttk At A, F GRS A U g O PR

FAL 5 W 20 B 45 B A0 L 0126 mifi=146a J 7 miR-146 Sk T ARG IR
W B M R T R R 5q34 3 1 o miR—146a 2 I 77 R IE J W 1 5 B R 5,
80, L, T AE MY bR R A sty AR RAE RGO D B AR AR AR
NS H U R B B BR T A A SRR TT R, VLA WA MK miR-146a 3 3K 1 T ) I
SR A A S A, AR T E U, AL AR 4LIR A PR miR—146a % 15 % T L0

NS 2 — Fift 2 HIL Al 552 0y 52 2% 1) B /N ER R
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W, 4. BRSO E R RSN IMA microRNA=146a . microRNA—200p 2535 5 B0 X &

My RSN AR miR-146a 5 IR EH & . IREA .
ML EAESE, SH&EA . B/hKIES R 2R
G $E7R NS B PRI AN AR miR—146a 3 15 B
T, HEBE#OA G, XIBERI, HE TR
Fo I R R S N, I3 miR—146a 3 35 1% i T
m, BEBE#GA L. HRREYSTR AL, A
PE NS % 1% miR—146a-5p K £k, SRS
ERA R, TTHEE A A 5T 9 A N HEAS
], fAEHIX 225, H miR-146a 5 miR-146a-5p K
AFEFH, KR ARE, MEREFEZES, A
HARHLGIE T i — 25058 o w78 R
95 19 R BB, R B miR—146a 1] 38 3o 98 42 71 16
JH 45 Toll KE 32 /K/4% [ 7 -« B (TLRs/NF-kB) % 4 {5
S, SE5MRKRERNELESER, THUER
U R L, FE LTS, miR-146b 7E ' /)N
HRAMRME P RmEL, HESHEYAPHES S
B RE . SAME A, miR-146a-5p ] 5§
FHIRAKL 454, 25 '8 WE Y S il 7538 1 05 o
R R, HED miR-146a AT GE I o 8 ALK
HAE SN N R R il PR L, S S NS A
PG, AR RS LE IR T R A

miR-200p J& — F fm Xk F L E AW
microRNA, . F AL 254 Ak, i 5LF
AR I &R R R, ARG AE R R AR A
PR HH WA miR-200p F A K T XF B SR 4
PR AP WA miR-200p 3k i T 415 R A
& miR-200p 5 JR& i R Z A AL 2 fRH O
H5AEA B/NRIES R R IEM G, $Em NS B H K
W AP IR miR-200p 3k FEAIK, H 5 5 451 43 % V)41
Ko WEAEAEIN NS LAY JR I ZH WA A miR-194-5p
miR-23b-3p Fik A B, H & & I T R X R
4, WAE R B BY 2 W O VE AN T T E I AR
Yoo, T PRI A, miR-200c A] 5| [ Rz
UM & A F W, FF OIS TGF-B 2% /i ' /N B i am
ML T i fb . A o &3, A& miR-200a 1]
FH.#5% Wnt/B—3% 3 55 [ ( B—catenin ) 5 5 18 1% AU 3L
SE T e I = N = 1 o S A 51 W S A A
A B, miR-141 Z 3k bR AT 40 Sirel/
Nef2 {5538 6, IEE B /N L R 40 i) S A L Bt
o PRI, HEM PR W AP WA 1K miR—-200p 235 T 3 AT
eSO A OC S S aE i, 514 difh, dkimis

BB, A NS BB B0 02 W RA T B AL T
B

A B 5T ROC i1 £ 3 17 45 2R W 7R, miR-146a
miR-200p 12 Wi NS & 3 5 41 411 i AUC 43 531 7 0.873
M1 0.844, Wi # B4 12 Wi 1 AUC 2y 0927, #27R
miR-146a. miR-200p A]{F A7 12 Wi NS i #5451 45 19
W FERREY, ARG M2 W se &, il ol
I ARG 7 AL 50 I — L L FK Logistic &
[0S 53 A7 S 7, B /0N Bk U Ao SR B AT L i AL T T
miR-146a > 4.08 . miR-200p < 1.99 & NS i % & i
e fE B R . R BEY TAEH %5 F a5 & B/
BRuk % I ULET . miR—146a . miR—-200p 5 4 £ 15
(NS BB, BT IRRE VA T O 4, I R AR 4
{0y ek

Zr LTk, R AH WA miR-146a. miR-200p
SHEFRBENSEEBROAKL, ATENZHINS &
HE WG A F AR bR, B A 2 W R aE
WhF, HA R A e

2 % X #

[1] HAMPSON K J, GAY M L, BAND M E. Pediatric nephrotic
syndrome: pharmacologic and nutrition management[J]. Nutr Clin
Pract, 2021, 36(2): 331-343.

A PRI PR B A o 0 e SR e U U
£, PWTABIRATE R (20224FR) [J]. FPAEBIERAE, 2022, 38(5):
453-464.

T, EHOE, THE, 45 . RSN miR-494-3p 78 2t B 1 47
A I R OKT A BN E[0]. [ PR AG S 22 A, 2022,
43(18): 2283-2287.

TR, 2243 B AN RTE B 523012 WA KA ST T i BT 52
PERE[T]. UK IR BE 2225, 2018, 33(4): 160-164.

HFEFE, #h A%, F{LsE, % . miR-146a & APACHE IIV-53 Hi il
JHTERE I & P B 495 B A 28 BB T[], vh SR
2%, 2020, 40(10): 942-946.

ZHOU X L, MEN X Y, ZHAO RY, et al. miR-200c inhibits TGF-

(2]

(3]

(4]

(5]

(6]
B -induced-EMT to restore trastuzumab sensitivity by targeting
ZEB1 and ZEB2 in gastric cancer[J]. Cancer Gene Ther, 2018,
25(3): 68-76.

KODNER C. Diagnosis and management of nephrotic syndrome
in adults[J]. Am Fam Physician, 2016, 93(6): 479-485.

KHWAIJA A. KDIGO clinical practice guidelines for acute kidney
injury[J]. Nephron Clin Pract, 2012, 120(4): c179-c184.

TRELE, BRIREE, XBIEE . B4 T-1 SR CX B4R &
PR ZR S IR AT BCAME B B0 P2 W E ], T FE 2805
5 E BRI, 2022, 17(4): 495-497.

(7]

(8]

(9]

.« 23



e NS S

—+=

oy

4133 %

[10]

(1]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

W, A SRR, THRE, 4% . MV PR ER CICG IR B /R L
P XS B 25 A TE AR A B B (2 B 4B 9], v L T
HERGIG AR, 2019, 29(24): 2951-2954.

B, F 4%, BRI7, & BRAMBIR microRNA 5 B EG R AH
PR FEHEIR[T]. SEHIBE2245E, 2019, 35(4): 673-676.

XU, XU, TR, 45 184 2 B % B 1 3 A6 miR-
122, miR-146 a #ik 5 HBV-DNA Z{ &2 YA CPE[D]. SExfEiZy
7, 2020, 19(10): 976-979.

XIZE, I . miR-146a, miR-25 Fl CysC 7E 4T 1R 1 & 1 4
I B Tl BE 0 T 5912 WA (0], AR S 25, 2020, 42(6):
814-818.

PR, BOERH, 20, SRR M O 4R A AR R
TXNIP, miR-146a-5p Rk MAHICHET]. 7R B2, 2022, 43(9):
1155-1159.

A6 BRI R R BRI miR-146a 38356 K L 5 R AEF 47
1SRRI AR AR A SR (0], K26 B2 2 S5 R, 2018, 15(21):
3251-3253.

TP, 20, TR, 45 miR-146b 752 BEFREE T4 /R &
PSR A VR FHBIFSE [J]. I PR 3 A4, 2020, 38(7): 534-538.

LI X R, LIAO J, SU X J, et al. Human urine-derived stem cells
protect against renal ischemia/reperfusion injury in a rat model
miR-146a-5p  which IRAKI1[J].
Theranostics, 2020, 10(21): 9561-9578.

sk, VT H, BT, 55 . A\ microRNA-200 525 #1035k K Fit i)
B AW BT[], PERRER 2, 2020, 32(1): 9-13.

WRIEE I, TR, TOUM, 45 . RER M R LR AR LIRS IR

via  exosomal targets

[20]

[21]

[22]

[23]

miR-194-5p 7K K Hol RAME[T]. I REE 32458, 2019, 37(5):
321-324.
SRAR, Mlee, TAR, A5 LT R M B LE AR R IR AT
WA miR-23b-3p 7K P78 Ak S FL I PR SCT]. BRARAG 36 1 A
A%, 2019, 34(1): 1-4.
T4, E/ME, B TLT . miR-200c MGEFE LA K R F-B1iF T
B /INE L LT AL ORI D). rh AR AR 2 3 BRI 244,
2020, 19(8): 612-616.
S\ NN 3 Y R e T o 1 o i w1 O SR ENT N
RNA-200a il i Wnt/B-3% 8 3 B 10 1 B /N Rz 4l I
W - 18] 30 J e AR (3], AR S 56 bRl 24 3K, 2020, 37(12): 2207-
2210.
WA, TS, AL, 45 . TTER miR-141 X BtBHA S A0 /N
B T K A0 B Sirt]/Nrf2 {5 538 Y 5% [J]. A8 P8 230
HNRHEAS, 2021, 15(3): 225-229.

Gik7E gk

A5 AR B, W, 2. BRLE G R RSN
microRNA-146a, microRNA-200p #ik 5 B 551056 R [J]. T E
PAREEA 43R, 2023, 33(9): 18-24.

Cite this article as: HUANG X, HU Y, PENG X. Relationship
between urinary exosome microRNA-146a and microRNA-200p

expression levels and renal function injury in patients with nephrotic
syndrome[J]. China Journal of Modern Medicine, 2023, 33(9):
18-24.

24 -



