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HE: BT TRL74E 58 B X MRL-1prfR & 14 B 4 (Lupus nephritis, LN)EEUNRAXMRE 7. EAR
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H/NRUMFEIL-10. IL-21. HiClqhifk. Hir-RNPHL#(RRNP) X B4 filEE 7 (BAFF) B ERIE. 45R:
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Abstract

Objective: To investigate the effect of TRL7 signaling pathway on the expression of cytokines and
proteins related to MRL-lpr lupus nephritis (LN) model mice. Methods: Flow cytometry was per-
formed to detect the expression of total B cells, plasma cells and DC cells in the spleen tissue of
each group of mice; ELISA was performed to detect the expression of serum IL-10, IL-21, anti-C1q
antibody, anti-r-RNP antibody (RRNP) and B-cell activating factor (BAFF) protein in each group of
mice. Results: The results of flow cytometric assay showed that compared with the normal control
group, there was no significant change in the number of total B cells and DC cells in the MRL-lpr
model group mice, and the number of plasma cells was significantly higher, and the difference was
statistically significant (P < 0.001). In the MRL-Ipr model group mice, compared with the solvent
control group, the number of total B cells, plasma cells and DC cells in the TRL7 inhibitor group did
not show significant changes, and the differences were not statistically significant (P > 0.05); ELISA
results showed that compared with Naive mice, IL-10 and C1q expressions were significantly low-
er in the MRL/Ipr model group mice, and the differences were statistically significant (P < 0.05);
IL-21 and BAFF protein expressions were elevated, and the differences were statistically signifi-
cant (P <0.05 and P < 0.01); RRNP expression did not change significantly. In MRL-lpr model mice,
TRL7 inhibitor significantly reversed the elevation of IL-21 and BAFF (P < 0.05, P < 0.01, respec-
tively) and the decrease of C1q (P < 0.05) compared with solvent controls; while it did not signifi-
cantly alter the expression of IL-10 and RRNP (both P > 0.05). Conclusion: Cellular immune dys-
function exists in LN mice, and TLR7 signaling pathway may regulate the pathogenesis of LN by af-
fecting the release of IL-21, C1q and BAFF from immune cells.
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1. 5|8

TRIEVEE % (Lupus nephritis, LN)& 45 L0 BRI 103 WIFRIE, IGIRRIE A T B RGE K AR
BEMEAR. IR, ESBRGIED RIS B LI LT E R[], B & 2 HIUE NEREE(L
T IR AP AL, X% o T R RN 5 20 M A1 S (BCM) B TV 75 5 J % 56 7 2 1 (BN S48
ROEAMB (R AT . SN . T WIS B A L B NER G S A UL Bk
RIBIX . IR RE P T B b B 0055 2 A e S B B R (2], BFFCR I, Toll RESZAA 7 (TLR7) 5
SEPE B S B NERRE AL B UIAR D531 BRIk, B0 SRFH MRL-Ipr UG HE 1 48 BERLN B, 38 I SR 4
Kol ELISA Rl Sy R 71, SRR S 4505 & B TLR7 (52 18% 5 B WE41M. DC 41
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2.1. A%

2.1.1. SEISENH

SPF 2 MRL-lpr #2A! i) 10 R & CTBL/6J /N S R, 4~5 Jiis, v, T Rl seie s A IR
A, ARAES: SCXK () 2017-0005. /N FUEIFE T SPF RBR e ey, B gk aiioK, &% @
TR e B A T ) . SEIGIMBIRE 20°C~25°C, 1B 40%~60%. £ & SIWIRER I 405 N kAT s
5%, SEISTTREHTIRTSBR B i sh 10 38 23 L 2> ik iE(20220228-057)

2.1.2. EERFIFUE

TLR7 5. E6446 (£%%5: HY-12756A), H1 MedChemExpress /A @l $#2fit; ELISA X7 &: IL-10
(proteintech, KE10008). IL-21 (proteintech, KE10012). $T Clq $ifK(proteintech, 11602-1-AP). i r-RNP i
P (RRNP) (YT 3E2EH), JL39567) K B 41l #%i% KT (BAFF) (proteintech, KE10026); it 41 { H BD A ]
Hpr, 5. FACSVerse.

22. /&

2.2.1. $EBYE ST KA

MRL-lpr A3 10 H, BEHLEC 5 Ko TRL7 M4, Ha 5 RO AL, 5 HL C57BL/6)
ANER S FUONIER SR, IEF IR T, TRL7 #1571 E6446 (20 mg/kg) Kt BRI 7747 B 1 vE 5
1K/, ESER S K.

2.2.2. MBI

TG 6 K, 1% E ELZ A RREE /N BR.(50 mg/kg), JEFFIKEUN, 208 B, KA ELISA R &
R L3 IL-104 1L-21. it Clq Hifk. Pt r-RNP HiAA(RRNP) K B 4 Ha 305 K 7 (BAFF) 7K F; 7 HUE
/N ERBINE, A I B, A TR R SR S B 4B, R4 AN DC 40 i &= .
3. GLitR e

M. Graphpad Prism8 St it A AT £ giit 5504, FELL “39%0 = FriEiR” (x £ SEM)EIR, K
FRR R T Z 044 Tukey’s 4N L, PLP <0.05 NERH S5 L.
4. R
4.1. MRL-Lpr {88 EiE4E R

SEES R TGN BRSBTS
4.2. TLR7 IR AR AR LELA S B 4HRE. SZ4RRRFN DC MBERIERIER

/N BROBE T B v R e AT 6 R B oR . 5 IEE /N RAH L, MRL/Ipr A4 /N RS B 41 F0 DC
M E T B E AP > 0.05), KA ENE IR, ZREEFSIFFE (P < 0.001); 7E MRL-lpr
PR, SYEFIXTIRZIAIEL, TRL7 #0740/ RS B 400, 410, DC g1 30154 W B4Rk,
ZRTGHFE X (P > 0.05) (it Hrss B E 1),
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(Note: Data are shown as ¥ SEM ; 'P <0.05; P <0.01; **'P < 0.001).

Figure 1. The effects of TLR7 inhibitor E6446 on three cell types (the total B cells, the plasma cells and DC cells) in
MRL/lpr lupus nephritis mice

1. TLR7 $#157 E6446 %t MRL/lpr JRE S %

INR=FRABRAASEY (S B ARG, FRURAEFN DC 4HAE)HY1E M

4.3. TLR7 #0873 TL-10,1L-21.$1 Clq $uf& . $t r-RNP HiiE(RRNP) X B 4HREH7EE F(BAFF)
FRiIXWIER

/NS TL-104 IL-21. $T Clq Fiifk. 5t r-RNP Hi4E(RRNP) & B 4005 K 7 (BAFF) & A £i%
ELISA frllgs R BoR: 5IE%/NRAE, MRL/pr #8320/ IL-10 Fi3t Clq PiiiRA K, ZRBG45001
S LN P <0.05), IL-21 A1 BAFF & ARIETHE, ZFEAL#E (P <0.05, P<0.01); ££ MRL-lpr
BRI /NG, SR IRZAREL, TRL7 FGIFE 5K T IL-21 A BAFF EARIRIE, EREASRIHER
X(P<0.05, P<0.01), HEZFHNT Clq kL, ZRRAG0TEE P <0.05) (Guitoirds LK 2).
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E6446).

Figure 2. The effect of TLR7 inhibitor E6446 on protein expression associated with lupus nephritis.
2. TLR7 #lI7 Eo446 SHRE'E KX ERFIEMNER

5. i

PRI R JE RGNELLPERIE F W IR RAEMBOEIR R —, 1EN—Fh B R Z R385 e v
i, BHERE LN ORI R 5 R E . 124, LN IRRLEI MR, WRERZF. BEET R
AWritfE, ZMESEE. EVEFREM AR LM, RO ERZS5 B Mfie i, B &5
REIA oG, seAh, ML T DNA Hilk, 152 RG0S, FNHEERED RS Z T E 54
PENREZ BRI 1]

FE LN SR A2, DC 402 G 7 I OB R 38, 3020 Wk 2 RIS DC AR N A HLRE I R 41 fifg
(plasmacytoid dendritic cells, pDCs), FEMRIENEE % A FE i B EAEH 2] [3]. B MBS 5 &
SRR E A, M5B E S R ROWE R, 5B S PR A e EEME B IR
TEAMA S ECE I E SRR R 7O ER . BT LN KRR EENS 2 — 2 e RgEEL, 4 B 4
T FR) S5 8 WA B A i A R A e T ) A R AE (4], AHOC B 4H R EA T (IL-10 IL-6 55)7EE
I LN B RN RIE R IEH A my, #E— DRl B 4ii A=K, /e Bk, $ B 0 o(s]. thab,
5 R T 751 R A R S A 25 IC 24 40 B FH IRl 7+ (Transmembrane activator and calciummodulator and cyclophi-
lin ligand interactor, TACI) I i8 i A% 3 A ¢ _F Ui B 40 Mo v& ALK 7 (B-cell activating factor, BAFF){E 5 it 2
UM RERR A I F i, FDHIE FERS R ) TACL {5 5 P REAEVRYT LN R HE/ER - BAFF Xt B 4t
SIS U B SRR AR R DR, (IR S A e A Rk, 52 R e B
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PEFTR A K[6]. BAFF-R {5 BAFF #7524k, WA B 4UHp BUst T 4a %0k, 76 B 4 &N
B(BEMMinIARIE, 25 B 40K BN B R B BT B DARAETZ B Ak BB
2 fhid #2. BAFF/BAFF-R @G ILAE SLE Ao B EEAEH (7] [8]. EAMmARWIF R R, SLE &
Ifj% BAFF /K- RE3G, HHAEE MR RS2 R% A B3, NG BAFF /KFAf DL BRI
PEZIRIE B RE, A0 175 1 0 DA R T B2 R S A i B EEHR AR[9]. A FE KB, MRL/Ipr f2AL R H AL B
Yl R R AR BB, (HIR AR B3N, BAFF ik B8 10, TRL7 07T 7T & 3% P
BAFF #ik. 75 TRL7 {5 5% v] gl it 4% BAFF B, 461115 B 40 IE Ak MM S5 7 i Rk,
NI 52 0 9 17 3 o

IL-10 IL-21 fF28 LN MHGHHMR 1, 7E B 43658 A R b i 7 B A/EA[10]. IL-21 &
2000 “ER I T BIANBR IR F KRR, 5 TL-21 RS & IFa sh (s 5@k, (et B 40 i
SRR A 5 R SR 10]. [ IL-21. BAFF Af3L[E1E, {23 B i R0, 20k
HEPUR[11]. BFFURIL, LN S HL IL-21 Ml mT ) Wi A 7= 8 A2 B IR RIE B O, FL Tt il
N B RRIARE[12]. FFFURIL, pDCs AlfF R ERIE TLR7, 2@k R VE (3], [FIE pDCs
WAL TGS B AR ESUA, — TR ThAE, 55— 7 SAMAFE AR, A S40H st
TEH, BB, S LN NEUSE R S S, SR B IR A3 m S5 B 55 &
WL, DREARIE BB AR [12] [13] [14] [15] ABFFEKIL, 7E MRL/Ipr A28 B P, IL-10 RIEFEAC, IL-21
FIEEIM, TLR7 #0157 E6446 T-Hijs, IL-10 FRATAN, HEFYE IL-21 PFRER N, #HEW TRL7
55 IR T A IL-21 B4, S0 B AR A 2 WA e % BR A T IR A R AT AR LN IR R
F#MA& Clq. RRNP ZE4BARTE NS LN WESI IR ED) . AL R, IRIE'E /N RRNP £iA
AR mi&ss, ALgh% %R, M Clq RISRFRMAL, HEWIREE KA BB E FRIE A5 —Er
Z k.

g LA, IIETEE 2 /N R P AFTE AN I S e Th e 35 L TRLT 55 1@ 8% vl 4% B 40 Th A% M 5 0
Z AR TR IAT R LN KRR, EIH AN FRAG . AT — € KR,
SIS FEA RN, PR SLAR s B A A s, S BT G R A i P B R . S
SRl Ak S RS TRL7 {55 8BRS J5 T 4% B difushae i 25 LN &4, DAHIRERE N LN HIALHIBT
TG RYAIT L AEER AR S B S R

E&WMAE
YT R T RITITE - 2RI F0(ICY20180302153701406) 101 H 32 ¥
SE 3k
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