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pristane ¥4 @R /N SRS | 43 g A= B ER 7K % R (SC) 41 pristane ¥} A (PC) 41 . 25 # /K % B (VC) 20 Koad 3635 NR4AL VA IT
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Prc=0.002, Pyc=0.033] . 47 ds—DNA KM E[(51.92 £ 10.91) ng/mL, Pre=0.008 , Pyc=0.025] . "5 55 BT 43 [1.39 (1.30,1.49) , Pc=
0.002, Py=0.018], ELISA 455 578 NR4A1 2 TNF—o #cJ¥(542.86 + 108.28) pe/mLIM AL T PC 2H[(1 779.00 + 358.40) pg/mL, P=
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Lentivirus—-mediated overexpressed NR4A1 monocytes in the treatment of
lupus nephritis in lupus mice
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[Abstract)Objective . To explore whether overexpression of NR4A1 can alleviate lupus nephritis (LN). Methods : A mouse model of LN
was constructed by intraperitoneal injection of 0.5 mL pristane , divided into saline control group(SC), pristane control group(PC),
vector control group(VC) and overexpressed NR4A 1 group. At the end of 20" week ,the monocytes overexpressed NR4A1 were injected
into the tail vein. The diameter of ankles was measured at the end of 28" week. Renal pathological sections were stained with HE
staining and semi—quantitative scores were used to assess renal pathological damage. Serum TNF-a and anti—-ds—DNA concentrations
were measured by ELISA. The expression of Bcl-2 and NR4A1 in the spleen was detected by real-time PCR. Results.The results
showed that compared with the SC group, LN -related activity indicators in the PC group were significantly increased,but the ankle
joint diameter [4.69(4.26,5.13) mm,P=0.000],the anti—ds—DNA antibody concentration [(173.11 £25.49) ng/mL,P=0.000], renal
pathology score [2.78(2.68,2.81),P=0.000],and the expression of NR4A1(0.40 + 0.09,P=0.008) was significantly reduced. Compared
with the PC and VC groups,the NR4A1 group LN activity indicators were significantly improved ,the ankle joint diameter [3.80(3.44,
4.20) mm, Py:=0.002, Py.=0.033], the concentration of anti—ds—DNA antibody [(51.92 + 10.91) ng/ml., P,:=0.008, P,.=0.025], renal
pathology score [1.39(1.30,1.49), Py=0.002, Py:=0.018]. ELISA results showed that the concentration of TNF-a in the NR4A1 group
[(542.86 + 108.28) pg/mL] was significantly lower than that of
fEE LR AR, Email: linjiayi1 992@aliyun.com, the PC group [(1 779.00 +358.40) pg/ml., P=0.008] and the

LA 0 RARLIRELRIHRIETTHL VC group [(1759.71 +280.27) pgl, P=0.010]. Realtime PCR
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HESTE 64 B AFE ALK BT A (%% .2016J01551) results showed that the expression of Bel-2 gene in the NR4A1
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55 H BR : hitps://kns.cnkinet/kems/detail/50.1046.1.20210325.1052.002.html group(1.92 + 0.58) was significantly higher than that of the PC
(2021-03-29) group (0.48 £ 0.20,P=0.000). Conclusion ; Overexpression of
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NR4A1 alleviates the symptoms of LN and reduces LN activity indicators in LN mice,which may involve the interaction among

NR4A1,TNF-a and Bel-2.
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NR4A1 5 H BR800 A S T 8, SCikkaE
SLE RSN I EA A% 4 NR4AT ) mRNA Rk
FEARS, T NR4AT BAPUH T DI6E, H BRI &
B SLE 4 & o ML -5 10 T 41 M A 35 ok e 23 DD AR
SR R AHIFF L 2 LN /NS 2 IANR4A L
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A R AT /N B IRSE ] F- —a (tumor necrosis factor o,
TNF-a) #3257 €5 (DY410-05) I [ 25 [ R&D A #, /)
FRPT ds—DNA LA M K ) £ (3031) 1 [ 55 F Chondrex
/AT, Pristane (p2870 ) 14 H 32 [E Sigma—Aldrich 23 7], 1554 5%
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LAk 4 4, A= BRER K6 R4 (saline control group,SC 41) |
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Bel-2 () mRNA FHXF335 . AR4J% NCBI M3 [ GAPDH Bel-2
BT 5T PCR 519 (38 2)  RIRRT  ZB1E(95°C,10 ), 3"
H4(95°C, 5 5;60°C, 30 s;40 MEIR) MLk (95,5 s;60°C,
1 min;95°C),
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PEORLL B + FRUERE (x 2 ) TR, JEIE 00 H B %R

M(Pas, Prs) 7R o ZREARBIEULHR HAESHAL S Kruskal -
Wallis A T2H N2 8 U THECRORHAIER R R -R 7
K%, Western blot [§1 7 Ab 352K A Image lab 3.0(Bio-Rad, 3%
=) Fl Image J S 7A0 P, B AR Graph—Pad Prism 8.0
25, KK UE a=0.05,

2.1 LN/ DRERE S

TE Pristane JI§ [ ESHEE LN /NSRS 12 J
MEEE] PC /N RS OCTT LI IR (B 1A £7) . 26
28 JE, PC 4H/NERBR T 22 A7 BLAR[4.69(4.29,5.13) mm| K
F SC #H[3.08(3.04,3.20) mm,H=-57.123,P=0.000)], 7E4:
28 JERHN SC \PC ZH/NRIR BT (3R 3), R IN SC ¥+
(12 BT PC ZB/NEH B ++(6 B Fa++(6 F)IE AR,

BT HE Yo iR, SC 4] WL IEH B/ NER (] 1C 22) , 18
DUERPERA L (R B /NER , PC2H A T B i mT LR 2480 /Nek
RIS R A= RIS A] LB BRFERGE , 50 5/ ek
IRk BetE AR (B 1C A7), 2 it &
PC #0[2.78(2.68,2.81) 431 /NERPE43 185 T SC £H[0.19(0.17,
0.23)%3,H=-31.042,P=0.000](/&l 1D),

BEAh  ELISA 45 3] PC 41 1l 75 T ds—DNA $ #A ok &2
[(173.11 £25.49) ng/mL]([& 1E) B & & T SC 4[(17.16 +
8.08) ng/mL, (H=-31.625,P=0.000)].

%2 qRT-PCR|#1F5l

GlL7E4 FESI(57-37) THESIHI(57-37)

GAPDH AGGTCGGTGTGAACGGATTTG TGTAGACCATGTAGTTGAGGTCA
NR4A1 ATGCCTCCCCTACCAATCTTC CACCAGTTCCTGGAACTTGGA
Bel-2 ATGCCTTTGTGGAACTATATGGC GGTATGCACCCAGAGTGATGC

PCA
A B E BL
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C. 'FRETE HE J468 (400 x )

HA%/mm
S = NV W kA O
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TE:a, 5 PC 4 H#, P=0.000
B. R A EHAR

3.57 250
a —~
351 = I, 200 B
2.54 E
#1201 50 1507
Risd ﬁ 100
1.04 &
0.5 S P
0.0 0. E

By P
¥ :a, 5 PC 41 HEL, P=0.000
D. ‘B WG ELPE 43 E. MEPL ds—DNA ik iE

B 1 LN/NRehimiEiiiggE
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22 iRk NRAAL 1% 9% 3 & e B4 tm e 230 BRCWAA HARZ NR4AL HBLOCW A4 HAR

225k 72 h B Y SR Western blot 25 5 3 W] i ki 3k [3.80(3.44,4.20) mm]|W] /N T PC 41[4.69 (4.26,5.14) ,H=
NR4A1 MEGEE AT AL AN NRAAL 635755 T BT RE4H Fi s 29.417,P=0.002] VC #1[4.52(3.96,4.77) mm,H=22.292 P=
HRUL (K 2), 0.033]( & 3A).

232 JREFKPAEI NRAAL HIRE R (=1 2 +.7
Ho++:4 BV PC A (++:6 B, +++:6 H) VC 4 (+:1 A,

NRAAL . - o0 ++:6 H+++.5 FORRR(FR 3),
233  [MiEH ds-DNA Bk A8k NR4AL 241 1M i 9t
CAPDH A — - || ds-DNA HUR M FE[(51.92 £ 10.91) ng/mL] W] &A% T PC 41
[(173.11 £25.49) ng/mL, H=19.625,P=0.004] VC 41[( 160.46 +
! 2 3 15.05) ng/mL, H=16.375,P=0.025](/& 3C).

L2512 2. 28 BRI IR 5 3. 337615 NR4AT 41 234 BFNEREEITAEAL E IR EIEE R NR4AL 4 LN 22
2 Western blot 31 NR4A1T S5 R ff  HE G858 T WLEESR LRy Bt Ak kL, [R5 /hek
PRSI BRIERSE RO /D | 22 UL B SR BB A B /NER AT
2.3 it &k NR4AL w42 LN D R EFIEAF {3 L IE 35 B /INER (J 3D) . HL S B B4 1.39(1.30, 1.49)
RIS NRAAT (/N EURIE R 2RISR AS LN NS (6 pe 4112.78(2.68,2.81), H=19.042, P=0.005],VC 41[2.73

TG e hn B — e R AR RN, (2.68,2.78) ,H=16.958 ,P=0.018](/€ 3B),

*3 F2BEREARE

205 - + + ++ .
SC4H 0 12 0 0 0
PCH] * 0 0 0 6 6
Ve’ 0 0 1 6 5
NR4AT 4 = 0 1 7 4 0

T :a,PC 415 SC AMIH, ¥*=24.000,P=0.000;b:VC 415 PC 4UAHH x*=1.091,P=0.580;c: NR4A1 25 SC 41, x*=22.308,P=0.000;d:NR4A1
45 PC UM, x*=14.400,P=0.002;e:NR4A1 415 VC 4A1 L, ¥*=10.900,P=0.012

6 3.5+ 250
3094 - a o
2.5 = I a
% 150
2.0+ 5
# be ]
® 157 : i 100
10 % be
055 50
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a5 PCALHLEL, P=0.000;b: 5 PC 41Eb4:, P< 0.05;¢: 5 VC 41 H#,P<0.01

AR A EHAR B. W ELE S C. MIEHT ds—DNA Hifkuk i

NR4A14H
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3 NR4A1 E# LN /NRiEFNIEHR



— 1452 —

BERERKZFR 2021 £5 46 5 12 #5 ( Journal of Chongging Medical University 2021.Vol.46 No.12 )

24 it &iA NR4AD 8908345 am AR LN s R TNF-o 7KF
TNF-a 2554 B RAE M EEAMMEHE T2 — W24
AP ROV AN ¥ 22—, HS IR T TNFR 456 )5
AN E ST S S AT RS S A S eI T, B
FAER IR, PC 4] TNF-a e EE[(1 779.00 = 358.40) pg/mL]i
T SC ZH[(212.90 +77.43) pg/mL,H=-30.83,P=0.000]( &I 1F)
NR4AT 2/ FRULE TNF-o #¢ [ (542.86 + 108.28) pg/mLE
T SC 4H[(212.90 77.43) pg/mL, H=-11.833, P=0.230], 1M
W AT PC ZH[(1 779.00 +35840) pg/mL,H=18.250,P=0.008]
VC 4[(1759.71 +280.27) pg/mL,H=17.917,P=0.010]([& 4),

2 500
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2 000 - T
2 1500~
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ﬁ 1 000
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T :a, 5 SC 4 H4E, P=0.000;b: 5 PC 2H He4 , P=1.000;¢: 5 SC 411
5 ,P=0.230;d: 5 PC 41 b5, P=0.008e: 5 VC 41145, P=0.010

Bl 4 NR4A1 BEIE TNF-o JKE

2.5 itkik NR4AL 20090E NR4AL & B B4 = A B Bel-
2 kixF G

ABFFTREI T SC 4 PC 4 VC 2H K NR4A1 2 At
PT-HEP] NR4AT Bel-2 33K, qPCR 452 R (& 5)PC 4H
LN /NEL(0.40 £ 0.09)NR4AT =50 AT SC 41 (1.02 =

NR4A1 mRNA FHxXf 285k

N PO
o« Q&% Q@fb S
&

A S5 NRAAT F R AT B

0.21,P=0.007). JAJ7)5 NR4A1 4 (3.23 + 0.92) A0 i 55
T PC £H.(0.40 £ 0.09, P=0.007) VC £H(0.40 = 0.07, P=0.007) ,
PC 4 Bel-2 3k (0.48 +0.20) fiK T SC 4 (1.01 £0.15,H=
18.667,P=0.007), 1fi NR4A1 4 Bel-2 Fik(1.92 + 0.58) 1 &
& T PC #4(0.48 +0.20, H=-30.208, P=0.000) .VC £H (0.51 +
0.16, H=-29.250, P=0.000) ,

33t i

SLE j2—FP B R ZAE 0 A SR, 5w
IR L A0 A B TR AL, AR PN R A 2 Rl R AL H B
A B Z A, A R 55 Bk I A
JufE 18 36l SLE KRsemE R 2 MLl & 42,
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2.8m=

cde

Bel-2 mRNA X263k

B. Bel-2 X} Sk

¥ a, 5 SC 4 Fb#E, P=0.008;b: 5 PC 41 4%, P=1.000;c: 5 SC 41 4%, P> 0.05;d: 5 PC 41 4%,
P=0.000;e: 5 VC 2H 1458, P=0.000;: 5 SC 20 b4, P=0.007

B 5 &% NR4A1 Bel-2 3T RIZFER
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