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[ Abstract | Objective: To study the protective effect of Yishen Yangyin mixture on lupus nephritis with
systemic lupus erythematosus ( SLE) and its molecular mechanism. Method: MRL/Ipr model mice were given

Yishen Yangyin mixture (17.25 g-kg ') by gavage after the onset of disease, while the positive control group was
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given prednisone by gavage (0.65 mg-kg '). Normal C57 background mice and MRL/lpr mice ( experimental
control group) were administered with normal saline, 2 times a day, for consecutively 28 days; urine was collected
every 7 days to detect the urine protein changes. After twenty-eight day, immunofluorescence staining was used for
detecting kidney deposition IgG. Raybiotech antibody arrays was used to detect the changes of 308 cytokines;
enzyme linked immunosorbent assay (ELISA) was used to confirm some changed factors ( mouse kidney tissue and
serum level of patient); Western blot was used to detect Janus kinase2/signal transduction and transcrptional
activators (JAK2/STAT3) signal, stromal cell derined facto-1/chemokine receptord (SDF1/CXCR4) signal axis,
expression of T helper 17 cells (TH17) cells secreted interleukin-17 (I1L-17). Result: In the Yishen Yangyin
mixture group and the prodnisone group, with the extension of medication time, urine protein content decreased
gradually, particularly in the fourth week (P <0.05) ; 28 days later after administration, compared with the MRL/
Ipr group ( experimental control group), the Yishen Yangyin mixture group and the prodnisone group showed
decrease in kidney IgG deposition (P <0.05). According to Raybiotech antibody array screening, compared with
normal C57 mice, the expression of kidney SDF1/CXCR4 signal in MRL/Ipr mice was increased (P <0.01).
Compared with MRL/Ipr mice, the expression of SDF1/CXCR4 signal in Yishen Yangyin mixture group was
significantly decreased (P < 0.01). The results of SDF1/CXCR4 ELISA were consistent with the results of
antibody array. Western blot assay showed that compared with normal C57 mice, the JAK2/STAT3 phosphorylation
protein expression in kidney tissue of MRL/lpr mice was increased (P <0.05) ; meanwhile, the SDF1, CXCR4,
IL-17 protein expression were significantly increased (P <0.05). When MRL/Ipr mice was treated with Yishen
Yangyin mixture and hormone by gavage for 28 days, compared with the MRL/Ipr group, the phosphorylation level
of JAK2, STAT3, the expression of SDF1, CXCR4 and the secretion of IL-17 significantly decreased (P <0.05).
Conclusion; Yishen Yangyin mixture can reduce the urinary protein level of MRL/lpr mice, and can play a key
role in renal protection by inhibiting activation of JAK2/STAT3 and SDF1/CXCR4 signaling pathway and
decreasing the activity of T helper 17 cells and the secretion of 1L-17.
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transcrptional activators ( JAK2/STAT3 ) ; stromal cell derined facto-1/chemokine receptor4 ( SDF1/CXCR4);
interleukin-17 (IL-17)
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& 45 B S5 2h W R 2% 0 i AT, 0T O B B R R R
2E SIS B ) AR B AT (45 KY970831-ml1)
B IE N MEARI SR 1R S IE IR W I AR IR 4k 2 5
WEE 2 ST IR 4 25 b B R R R 29 (29 £3) g],
L2 259 Bk AR Rl k. ¥ 30 g, 58 S
20 g, %% 20 g, LR ¥ 10 g, L 01§ 15 g, &5 B 3%
15 g, M 15 g, INZ5 15 ¢, 12810 g, %5 10 g,
PEPHEE 10 g, K% 15 ¢, PFZ 15 g, PR 15 g, &%
T10 g, HHALS ¢, 3230 o, IFEAM B = m H E
2 Bt AR RO S5 78 R OE AR A 2015 AE R
25 FIYE , = R R IR e BT 24 B 48— R, i i
i B R MG ) 4 COKFEIRAF . BRIRIKJE i v (R
BHam il 25, iS5 H50020459 ) . BCA 5 (1 ok i I 2
KA & (= RAH LS P0010) ; FP i /N B G 3 Bk
BH G (Ig6) itk (£ H Thermo 2 ], fit 5
R37115) 5 /) BB fA s Fr, 256 03 40 i 47 A= B 7 1
(SDF1 ) fifg ¢ %o 9% W BiF i ( ELISA) 3 57 & (36 [
Raybiotech /23 &), it 5 4> 51 4 AAM-BLM-308 , ELM-
SDFla) ;& fL A ¥ 3 1k 4 (CXCR4) ELISA i 5 &
(£ Cusabio 22 #], #it5 CSB-E12827m) ; SDF1 $i
&, B-WL 3l & 11 (B-actin) HT K, p-Janus F{ i 2 (p-
JAK2) Hi ik (35 [ CST 2> &, it 5 43 9] hy #3530, #
4970 ,#3776) ; CXCR4 HL A, (4 40 Jfd /> Z-17 (1L-17)
PifAk, p-STAT3 ik (£ [E Abcam 28 &), L5 43 51 K
ab74012, ab79056, ab76315); 3 R o & 1k ¥ i
(HRP) #ric —#H1 ( Abmart 24w , 4it5 M21003 ) ,

1.3 & 4%&  MAXI90 B 4 ik K A bR X ( 235 [
Molecular Device 22 &) ) , CM1900 % pK % Y1 #L ( {&
[# Leica 22 A]) , ImageQuant LAS4000 %I fk 2~ & % Ak,
B &4t (£ E GE A7), ChemiDoc XRS + #4l
R IEAL (2 [H Bio-Rad 23 ) , WH-986 7Y # ¥ IR
AL (FLAR LR T ) , D3024R 7 25 5 v 7 55 0 AL
SK-L180-E I 4% K ( 22 [H Scilogex 2\ &) ) , Mini-P3 7§
PR UK A R e A ( 6 1] Bio-Rad 23 #])

2 FiE

2.1 ZiWpiils b2l A 2 230 g, #% BN 5/
B i R g s R BN 9.1, Ty
R insK 800 mL, §il & J5 15 2] h 25 71 200 mL, it
BN R PS50 15 mL- kg™ (425
115 gemL ™" HB/NRAZ RN 17.25 g-kg ') Lk
FHIE N 0.65 mg-kg ™", iR B ER K i 45 R B
BT HHER S,

2.2 ZhWrdE S5EA K20 2 C57 iR/
1EH s MRL/ Ipr /]y BRURE R 0K 5 i 5 IR 85 11 O

R (29 +3) g, JREEH (120 £10) g+ L'
MRL/lpr /N BERL SR 3 40, 73 50l o S e 20 (45 7 %
AR R A A (2 EFRBER) s MR A (B
FRIKJEHRS ) o K R AP 28 d J5,1% 1
L2 (30 mg-kg ™" ) M s R /N Bl S 41 10
B, A 3 A REA 20 Ry, o 5 HH TR
Bt (VKGR U1 R K 1gG DA ) ,5 3 & Ok T
A A BNl ( Western blot) 5256, Horp C57 1IE#
4 ,MRL/lpr 28020, 25 41, 4 3 2 R 4 H 3 H/)
B PR 30 40 R ZHL 20 F o A LS e S A L X 3 4]
R H A 10 H T ELISA 30 3E 525 .
2.3 REEEKI R BTA RS A T B ZE K R R
10 i J5 4 1, JH BCA Sk A A h s & i
i/l BCA 2 (e A 0 a0 & i A7, 422 0 B 5 452
VB INAKE A FI AR HE 5 )5, A BCA 200 pL TAE
W ,37 CHEE 30 min, FEARAL (P 562 nm) P 3E
WG EE Ao MR AR U S E R S R R R
2.4 PRI A5 A E NE TgG TIRE L HE
I 25 SURE A T R W 0 VR FE B K S, OCT A 31, oK
O R ALY A, V) 100 wm J&E B2 i TR 2 9% o
(PBS) I ¥E 3 W, B IR 5 min; R W T E @
PBS WA, i il Alexa Fluor® 546 #ric i IgG #T {4k
(1:200) , %R #EEHEF 2 h, PBS pjiyk 3 Ik, BIK S5
min, WS HlE A, 7RSO B T Mgt
IR, 1 A Tmage Pro Plus 6.0 #% {4 #E 47 2¢Ot i &
38T o
2.5 AAM-BLM 308 it v iifi i 45 21 B Ik 41 23 i) 24 g
284k ¥ C57 1B 20, MRL/lpr 2 5 2 b #
ML, A3 MREACENEAZ) , #4T AAM-BLM-308
USRI, Bk B L i i A 308 AN A 1 BT
QAN 1 % NI i R S
raybiotech. com/files/manual/Antibody-Array/AAM-
BLM-1B. pdf) , &k BEA I 1 MHA, S B WU
g grs RIS EAE, S — S HEAEA LR
R 60 pg, A R bR ic HEAS, I F 3F PV B4
KIG, SRS K4 CHELER. BEK3 K,
A HRP-SEFEMR iR H 2 h, Pl 3 ¥,
A WAL RLH , ] Tmage Quant LAS 4000 3 17 €]
BAAHE 1 Raybiotech 23 W) Xf N (9 43 Br 3K 14 #E 47
BofE oab B, OO X W R 5 K POS
NORMALIZATION 2”7 47 2095 79 ¥ o
2.6 ELISA 5 iiF 52 565 A5 I /N BB AE 41 40 SDF1,
CXCR4 &g HF ELISA Sk sh W FE A BUIE &
C57 ,MRL B & MRL + H 25244 ,3 28 4 /) B 0 21
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ZUEH 10 H, 5800 7 B 7 41— 30 Bt T
TS 1) PBS 2% ppaf v, WF 8 i il )8 50 S, 850 Je B
i o H AR R A U ] PR RS B AR UE A S
R, B LA BB /X6 BR L 100 WL, 4B
2 W, 4 CeF &, vk E I AR B ik
100 wL, =M F 1 h, Pt J5 A HRP-Streptavidin
TAEWE, Z I 45 min, PEMR S INA TMB 1 3%, %= i
30 min; PEARJE B AL AL 1R 50 pL, 7 450 nm i
KA EE A, bR M 42 T H 5 e SR B B R
o 151 2 LA (E H] T8 534 o

2.7 Western blot # M /N B "B ¥ 4H 41 SDF1,
CXCR4,p-JAK2 ,p-STAT3,1L-17 H 1 £k K4k
AU () RIPA L7 (5 ) $2 CE AR . Wbk A2
MeJE IR FIRE 5 80 g EAT AR (RLTK, I 5%
BSA £ [4] 2 h,TBS B PEAE 3 ¥, K 5 min, A
P& TAE W, B-actin (1:2 000) ,SDF1(1:1 000),
CXCR4(1:500),p-JAK2(1:2 000),p-STAT3 (1:2
000) ,1L-17(1:1 000) ,4 CHFF i &, TBST % ¥ i
PES W, ER S min, A HRP #RiCHY —4i,37 C

*1 #BFBAAF MRL/Ipr NRREEASEMNHM (2 £5,n=10)

Rz WEE 1 h, TBST ¥ W ¥k B 3 UK, 4K 5 min,
HRP JE Y B 350 & 2t 17 B 582, b2 2o
PVDF [, i 53 8 H 2547 1 Image J B0 73 M K
{H, 5 WS B-actin 5 AR 19 HCAE AT 8 36 &8
AR

2.8 ZitEao bt AR SC U Kods Al SPSS 18.0 4t
TR T A B, TR BB L 2 x5 R, 2415
Y FL R R 3R 7 22 23 Bt (one-way ANOVA) 5
5, LL P <0.05 hEFAGIERE L.

3 #R

3.1 Xt MRL/lpr /DR E A& EER R0 B i
[ SE <, MRL/Ipr 2 (AEBEERKBEH ) IREH & &
ABEEmES BRI B2 R, 4
B SR B 5000 A IR AR R M AR, AR 4
Ji e B de o W2 (P < 0.01) o PSR Ik Je #A v
(PR 1 & A B R AR AR 4 R R IR A
TR AW (P <0.01) . AT (4 7 JF
B G 500) $5 22 36 97 Al AR MRL/Ipr 59 /) R B
HES F BT, TR AR R A ik Wk 1.

Table 1 Effect of Yishen Yangyin mixture on urinary protein in MRL/lpr mice(x +s,n =10) g L -l
28 51 /g kg™ 0 1 2 & 34 4 J
MRL/ lpr #5 #l - 116.01 £5.18 124.80 +6.74 121.43 +9.84 122.45 +4.52 124.52 +8.65"
5B IR A 17.25 123.10 +4.05 99.46 £15.01 94.54 £7.10 59.92 +5.81 36.10 £9.96"
it B2 Uk JE b 6.5x10 4 118.96 +11.13 95.06 +7.81 77.58 +6.72 50.71 £9.26 26.99 £4.39"

E NS 0 A ke P<0.01,

3.2 X} MRL/Ipr /NEUEE 1gG SR M2 7 1E
W C57 NV E R, IegG UL RLER 2, MRL/ Ipr 5 95 /)N
BB EH U A K TeG UTRRL 45 T s B B A
R JE N E B 4525 4 )5, B AR 4L 41 1gG Uil
R AR (P <0.01), 25 ¥ 3% B4 50 AT & %
MRL/1pr /|y U HIE 4 2 1% 4 938 3k 26 1 TG LR, A\
T8 % A 0 . DL 3R 2 FnIA 1

®2 #HEFBPEF I MRL/Ipr /DR B IgG REHFM (2 =5,
n=10)
Table 2
MRL/Ipr mice kidney (x +s,n=10)

Effect of Yishen Yangyin mixture on IgG expression in

215 FlHE /g kg ™! 9GRS
E# €57 - 0.022 +0.011
MRL/1pr 5 #4 - 0.272 £0. 054"
25 B IR A 17.25 0.124 £0.013%
Fit PR Uk JE My 6.5x10°* 0. 105 0. 025>

5 IE# €57 4" P <0.01;5 MRL/lpr S840 AL P <
0.01(F3~5T),
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Fig.1 Results of IgG immunostaining in each mice kidney( x200)
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S5 MM Mouse 1308 Array $Ui4 0N i 2 354 5
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K& (SDF1 {5 %), 5 C57 1E% 4 b %, MRL/
Ipr/NEUE IEZL U SDFL 5 5 B & m (P <
0.01) ;5 MRL/lpr 2 I #5, i 5 7% B & 57 b 2L 20 1Y
SDF1 {55t B W] i 55 (P <0.01) . UWLIE 2 FI5k
3, Mouse L308 Array ikt 58 94 5 K T v &
(CXCR4 55 ), & 411 CXCR4 £ ik1EH 5 SDFI
HE RN . UWE 3 R 3, BLIL BRI
/NERBY B IEZH b SDF1/CXCR4 {5 5 il 7 0 48 v,
1] % ' 5% B & 37 AT B IR SDF1/CXCR4 {5514,

. .. -'; “Ses e e P
D LR - r . .' . EI -
: S » " ¢ « BB o
. . (R N . 7
(X ] , o0 LR ]
LR .o co0
A B C

A. IE¥H C57 40;B. MRL/Ipr #5741 ;C. 2553 A&H 4 (K 3 [H)
E 2 SDF1 fifki
Fig. 2 antibody array of SDF1

®3 #HEFPAFI MRL/Ipr /MR S AEH 47 SDF1,CXCR4 B 5
FSHRM(x+s,n=3)

Table3  Effect of Yishen Yangyin mixture on signal density of
SDF1,CXCR4 in MRL/Ipr mice Kidney(x +s,n=3)

4151 /g kg ! SDF1 CXCR4
iE# €57 - 10.08 £2.35 26.04 +11.64
MRL/ 1pr 57 - 236.72£39.89"  1169.10 £127.92"

25 BB 17.25 71.39 £16.48% 223.84 £48.72%

D B@. .'.CE[:

B 3 CXCR4 Hiifif
Fig.3 Qntibody array of CXCR4

3.4 ELISA BIESCE 45 R ik — 9 sehifion
R TR A5 R A ] T T 22 AR A o 1Y A 2 /D B DR
FEARJEAT ELISA SZ56 56 UE 46 I /s LB A 20 41 SDF1
F1 CXCR4 ff)Fik 5, SDF1/CXCR4 {55 7 W KK
A RIS RS8R -3, 5 C57 Ew4d
Fe# , MRL/ lpr /)N U JEZH 21 rp SDFT 35 i i 38 1 1=
(P<0.01) ;5 MRL/lpr 41 tb#5¢, 45 ' 57 B & 7 b 2
201 SDFL 2 & B BT i i 55 (P <0.01) , W3k 4,

x4 ELISA ZRPABERERIE (x£5,n=10)

Table 4 ELISA results of confirmatory experiment in large sample

size(x +s,n=10) ng-L~!
205 F /g kg ™! SDF1 CXCR4
iEH €57 - 11.58 +5.82 57.61 +28.68

MRL/lpr £ 7 - 531.49 +66.37"  713.21 £90.07"

HEFAAT 17.25 225.52 £31.33%  249.42 +56.83%

3.5 Xf MRL/Ipr /) &5 i 44 21 rf SDF1, CXCR4,
JAK2 ,STAT3,IL-17 % (A £k 5 I1E% C57
/NEREE 8, MR/ pr 95 95 58 A0 /N B0 B I 20 21
SDF1,CXCR4,JAK2,STAT3,1L-17 & (4 1) 3k I 2%
W (P <0.01), 4574 B R U AR 80 = SR
J7 4 J& J5, SDF1, CXCR4 & 4 3 ik B& %, JAK2,
STAT3 (IR ik (5 5 R iAW, IL-17 R 1 &R
IKREAR (P <0.05) . L3RS FIEl 4,
4 itig

CLBERIEAE B U4 B B3 R | 20
BE RS FARE R B A [ K v R A LR 12 W b 1fE
R . AR S 2R MR AR SRR
2597, (AL HE BIE R, I IR 32 31— BRI
P20 IR T 3R A B AE VR TS R 5 G %8 1)
Re, o e 25 L, WL A Rk b 2 0y F R
#HAYT SLE it W7 250 &, JC HAE /Y S R
VU 245 19 %5 B AR FH A5 0 AR 28 1 o Al 5 A i
SErp 2520 J5 IR 9T B AR R G 1k 4T B AR A B A
T B I RT3, X Gl B M T 40 Thi/Th2 f F fis 2

*5 #HZFHEAASFIX MRL/Ipr /RS A 4H 40 fh SDF1,CXCR4,JAK2,STAT3,IL-17 EHFEMEM (2 +s,n=10)
Table 5 Effect of Yishen Yangyin mixture on SDF1,CXCR4,JAK2,STAT3,IL-17 protein expression in MRL/Ipr mice kidney (x +s,n =10)

2 5 FE/g kg ™! SDF1/B-actin CXCR4/B-actin p-JAK2/B-actin p-STAT3/B-actin 1L-17/B-actin
E# €57 - 0. 167 0. 095 0. 190 =0. 020 0. 088 0. 032 0.227 0. 057 0. 127 +0. 047
MRL/1pr 574 - 0. 760 0. 062" 0. 940 0. 053" 0.843 +0.061" 0.923 £0.040" 0.907 0. 032"
W EFHHAH 17.25 0. 450 0. 105% 0.353 0. 040% 0.457 0. 065% 0.443 +0.071% 0.407 0. 035%
R RN 6.5x10°* 0.380 +0.104% 0.363 +0.057% 0.437 £0. 095> 0.483 +0.103% 0.277 £0. 045%
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SDF-1 |

- ” 10 kDa

40 kDa

cro (R

(T705) . ‘ e

CXCR4

B4 BRAZERERFR

Fig. 4 Expression of protein in each group

AT VE T . MRL/Ipr /N BUR A& VE 20 B R 98
/N, B 5 H Murphy #1 Roths F 1978 4F ## 57§
ZU M T Fas BRI N —TEA S 8 H G
TF 86 %5, TR A TR, 12 B A i
R AR , 77 4 455 dsDNA 76 9 (9 2 Fh 11 B 40 ik, Jf
A K B % b R R G 3 B AR S Y S, R R
FRPER s AR ARG b, g AT 2 ] A, A iR
S 5 4 /N LA R, BB (120 £10) g LR
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