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HBE HE A= FH—ARHNEFARIETE (AA) RAFALGREBARTF . LR FIERL
BF-a (TNF-o ). @@fai% -6 (IL-6) Fo ik - %K & - B 4% (RAAS) 25 B F %
k&I (Ang 11 ). BEE (ALD) &Rk ag#em, HiT=F — A3 AA KR4k 2B 45 0908 77 15 A ZGR
FauEl, Ak ¥ 70 R Wistar 2 B K R RBMNKF ko H EFaE, BAmfFmm, £, F
T bE=h—RAZHHEM (79.2 glkg ). F7528 (39.6 g/kg) Fofk7 528 (19.8 g/kg) VA& AL,
TP (R AKSF, 2.1 mgkg) ArEAAIA (FEAMEK), HAE 10 A, AR 4T AKX KRN
REFH1RA21 XA Figh Rk 2a4E4 (CFA) 5 AAEER |, T4 28 XIRIEF 4 A FEA 40 fn 7
BRI R R, TRAESGE L LA 28 RERK A i, BALAEN = — 7557 LR,
i@t HE F &R B0 R 3 R AL, RN BRIK LR M € ik | & & PP 3 ok Aw 95 4040 A ) S
P dnFo B 2822 TNF-o . IL-6. Ang [1 4= ALD R &8y Rix R, R RELERET, M FTEFHE,
ARk BB AR, BRI A B ERE R K e iR B RORAY, A R — RS R ERR R LA
KRR, FHEBELR Ang 1T 4= ALD #9543k (P<0.05), %A% TNF-« . IL-6 &K-F (P<0.05), H
FHPIORAZRXRRARLE ., i = F—AHTaiddH RAAS 7 Ang Il #= ALD @9 &k, w
TNF-o . IL-6 45 = 4, IR AA JE 540745 .
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Mechanism of Sanhuang Yilong Formula Regulating RAAS and Preventing Kidney Injury in
Adjuvant Arthritis Model Rats LIU De-fang', YAN Jiao', LI Wan', LIU Bi-ying', YANG Min', LIU
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ABSTRACT Objective To investigate the effects of Sanhuang Yilong Formula on renal tissue
histopathology, inflammatory factors involving tumor necrosis factor-a ( TNF-« ), interleukin-6 (IL-6 ), and
renin-angiotensin-aldosterone system ( RAAS ) effectors involving angiotensin Il ( Ang II ) and aldosterone ( ALD )
in rats with adjuvant arthritis ( AA ), to explore the therapeutic effect and regulation mechanism of Sanhuang
Yilong Formula on secondary kidney injury in AA model. Methods Seventy Wistar healthy female rats were
randomly divided into normal group, model group, and intervention group. The intervention group included
Sanhuang Yilong Formula high dose group ( 79.2 g/kg ), medium dose group ( 39.6 g/kg ), low dose group ( 19.8
g/kg ), positive drug control group ( leflunomide 2.1 mg/kg ) and placebo group ( equivalent normal saline ), with
10 rats in each group. AA models were established by subcutaneous injection of complete Freund's adjuvant
( CFA) on both toes of rats in model group and intervention groups on day 1 and 21, respectively. On the 28th
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day, the serum and renal tissue of rats in normal group and model group were taken to verify the modeling effect.

After continuous gavage administration for 28 days, the serum and renal tissue of rats in intervention groups were

taken to detect the therapeutic effect of Sanhuang Yilong Formula. The histopathological changes of renal tissue

were observed by HE staining. TNF-a , IL-6, Ang II and ALD in peripheral blood and renal tissue were detected

by enzyme-linked immunosorbent assay, Western Blot and immunohistochemistry. Results The rats in model

group suffered secondary renal injury compared with normal group, mainly manifested as local interstitial focal

inflammatory cell infiltration and edema. Sanhuang Yilong Formula could significantly attenuate local inflammation

and edema in renal tissue, down-regulate Ang Il and ALD expressions ( P<0.05), and reduce IL-6 and TNF-«

level in serum and renal tissue ( P<0.05), in which the therapeutic efficacy was better in low doses group.

Conclusion Sanhuang Yilong Formula may alleviate secondary renal injury after adjuvant arthritis by inhibiting

the expression of Ang II and ALD in the RAAS and attenuating IL-6 and TNF-« production.

KEYWORDS adjuvant arthritis; RAAS; Sanhuang Yilong Formula; renal injury; Chinese medicine

FRIE TR (rheumatoid arthritis, RA) J&—
Fleg LAY B B s RGPEgN, WikEk, Difss:
(A ST M B AR E Ry EERRAE, H ) B MR
RA 2 561 A28 SHZms i BUR S e ™ 2 A
Jf-18 1 & 51 155 ( chronic kidney disease, CKD) i
O I I 2 5 HR AL R B Uk 56 4, BT
fiE, HA RA B CKD &R %% 33.8%°,
250 S THH RA SR CKD B R ik 43% %, #hat
25 T AT 2 R A R TR R T 2 4E RA g 1Y
IR 22.17%, W& T a4 T RS A e
RA ABE, {HJE, RA 3 CKD MICARUNIATT T,
HHLRIAI, S2IIE] RA BE AT £ - nE %
¥ 2% - % [# i & 4 (renin-angiotensin-aldosterone
system, RAAS) 5 & #1h, RAAS 4% iy MLk &
i A CKD & A4 & R I ZEHLH], 22 WRFFEuE B
RAAS #l #il 7 ( renin-angiotensin system inhibitor,
RASI) figfg i b 2% Mt CKD®"', =8 — g aAk
miH A BN R 7, G RN R YT RA B 48 10 AR,
e ", (HHEX RA B SA BATERT, fiE
it P RAAS 1] RA 4k % B i AN s, A
W A IR R (adjuvant arthritis, AA)
KB, W =8 — R TN AA KEE 440
PREQL2EARAE A o I I B ' A2 S PR g
PRFE I F - (tumor necrosis factor-o, TNF-« ),
FIZNiEA % -6 (interleukin-6, IL6) ik, LIk
RAAS [l %5k % 1T (angiotensin T, Ang 11 ) #iI
[ R (aldosterone, ALD) FUZIAEML, #R7F =
— e B iG ARE B RE FIBLE

MHETE

1 Zh¥ ¥k B Wistar fdt B2 M 1 K B 70 S5
6 i, 1AHE 150~180'g, ¥y SPF 4t 5256 3,

FH AR AR S B S A B A RIRAE , SEBS sh Ak =1
AES: SCXK (JI] ) 2015-030., Kk FL7E PG #B A% X 5
[ e SEAl e 2 S U0 2 2h W B TR TR R ISR, A
A HEEHEK o S50 7 58 PR A ZE P Ik DX R R B
ShPe 2 b 2 it (No.2022EC1-005 ),

2 ZiPdlE —Ew -G B K
LN v/ I R S D | I =3 WS ) AN = R BN |
¥ HE, HBLL R 2] s 3:3:3:
6:6:6:3:6:1:1, HAENE = JUE 25 By A FR A 7 4
77, 5 2112001C, il & T2 DL E 10 BR 2y
Ik 3= 30 min, R 2 W, 21 W 3 fFEK
B, JKIFJE SCKRIAE 20 min, 55 2 o 2 £ K
A, KIFE AT 30 min, FORIES, MERAITR
A), HEHRE . L AR R R A 245300k 3.96
1.98. 0.99 g/mL W25k, 4 CIRAF. KF KR H,
10 mg/ Fr, #EIC KA ARAR, #t5:
191209, T2k, WE 0.1 g/mL,

3 M S5 8 IR 58 4 4k 57 (complete
freund's adjuvant, CFA, Z&[E Sigma, {lt'5:F5881);
K IL-6 ELISA i 5 & ( + [E ExCell Bio, it 5
22J224 ) ; K TNF-o ELISA %I & ( h[E ExCell
Bio, {it *5: 22J157); K i Ang II ELISA i 7l
& (' [H Elabscience, it 5 : HRIWMSND2T ) ;
K Bl ALD ELISA i 7 & ( + [E Elabscience, it
5. 6531AFU4HT ); Ang II Hit 1& ( f [ = i, 4t
5 : 18302-1-AP ) ; ALD $ip f& ( b B = J&, it 5.
11159-1-AP ) ; IL-6 $T {& ( 3£ [ Genetex, it =
GTX110527 ) ; TNF-a Pt ( £[E Genetex, 4t 5=
GTX110520 ) ; 42K FURHGAF & (P EYLLAEDY),
5. KGP2100 ) ;. BCA & E ikl & (PEyLE
49, 5 KGPBCA) ; Fhif — 9t (P ETEER,
it :bs-0295G ); DAB( H [E L%, it :C-0010 );
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SERbE (P EERREE, S R510-22), #EMIZ R
4: ( 22 Bio-Rad, ChemiDoc XRS+ ) ; sh#¥y R
(P E R, R580S); KRR EE.OHL (SEE
Thermo, ST16R); LR IKA ( H AT, MDF-
U53V ) ; il 6 i e (75 Leica, DM3000 ) ;
4@ (£ Scilogex, OSE-DB-03) ; ki =004
(" EMEE, TGL16M ) ; Btr{ ( HE-E -/, DNM-
9602 ) ; Hgh2)% A% (P ERM, OSE-Y10/Y20); %
WA (2F 23R ),

4 HE EERAFEE (SE. SE5 S5
SERVTAN . BT ), UGS — VR SGE AR TR
SrAfEst, HMGEEAS 55500

5 SR ARG SE TN
gEIRL U2 LT USOG I R SR AN, s
AL AR B R BRAE T A DR I B AE R (10% ),
B B2 R BRI REAS ol 10 Ho K5 T A R B v
IR 1 )G, RABILE 7 FRIEEI 10 HBh IEH
41, 4T m R TR, HAy 60 K ek A 75%
WK% Wistar KEZAE . A5 R BT IHEE, #ERR
e )G R RIS 0.15 mL/kg CFA, T4 21 K
ST MR I 1 WK AR T R, R AR B R R
Fie FRBEMLEC T R4 B A | — 8 — e 1 e 7 i
E4E I el B o E N 2 = 4 B R P2 | v i [
%10 Ho T4 28 Fab AR R B B0 B 2 b Ak L 15t
K2, K IEH A RMBL AL 4 10 Hal Ot 4% K A
(1 mL/100 g) kI, HUE FEshikimg, ks zs<s
FERLHE R FRECT B e, [R) A R A 1 4% L AT
T, HH 1R, @rEANEHEZE 79.2 g/kg,
IR R4 H 2R 25 39.6 glkg, (EFIH4H A4 H
A2 19.8 glkg, PHMEZAL A H 4 TR FUKEE R
2.1 mg/kg, =X T AR K, FraljE
B 4 5, ALGARRBR T I EKEA SR, B
B, FERR IR T R IR 2 A RS IV A

6 HNFAHZURESEUEE RS 4 I, 4%
KA (1 mL/100g) BRI, Bl 52 ke 24k
B, MGHBCT 4% 20 R BUR 220, A 1 PBS mhsk il
W, ARFLT 414010 1519 10% HEEAT 24 h,
6 H, 5 HEEHLE6 sk (4 wm) 78
HE Yeft, S5m0 2% Wiss ( x200) WAL 41408

7 CRHIELISA 35K I I 7 48 5E T TNF-a |
IL-6 FaEAE 1k M = 3 Bk R, = R &8 [ 2 h,
4 000 r/min, .0 20 minSAr B M. % M ELISA
A& (TNF-o J IL-69 BEH T4,

8 R AERIE 42! Ang 1T FI ALD 5=
KL BB E T 10 RHAFRAY 10% HEE 24 h,
YIF (4 pm), #HBEEE K, 3% HO, Bk
Pt Ak, MRIBE, 5% W EIMmEEH 1 h, anti-
Ang T # B LM 1: 100, anti-ALD B¢ He ) 1: 100,
4 CHERH, PBSTE2K, HIR5min, £AWH
B F % 1gG —H1 1:1 000, 37 CHEHE 30 min,
PBS ¥t 2 ¥k, HHK 5 min. i8R il &8 EL TR
PTG L HE. DAB W, JRKZFE & YL dn iz Joh
PERT L i, G B (< 200 ) WARE I #
I T

9 X JHl Western Blot ¥ Il 5 4H 21 TNF-« .
IL-6. Ang Il Fl ALD EikB4k R HELEE H R
WF &R eEN, R BCALTEHER, #%
10% 3 B, 5% W4 i ; 80 V H HE Hi vk ; 300 mA
RENAE RS 5 5% MRS WIH: = I EHA 30 ming —¥i:
anti-Ang 11 # B L 45] 1:1 000, anti-ALD i B Lt £
1:1 000, 4 CHE LA FHiR_ht 1:4 000 i
FE 50 min; EEM IR R GRS Gt 4R (A T
FLis i lm) 25 52

10 Seits# ik sk SPSS 25.0 4k
FitFT g2, S IESKRRE, THE TR
X+s TR, GRHESEKK, 410 i K H One-
Way ANOVA, it — MW b3 R LSD ka5, #7
AFEE, RHAAESHKEE, P<0.05 MZERA5IT#

# R

1 RV KRB 41200 B KCE T BB AR L
BOCE ) HIEWAE, SR EHSRET
ANFIFREER, ALEE SR o) Bk v R A iR,
INGE L B H R K i R R A L SRS IA] R A a5
RUZH B Dy e 48 b i AL FH R A 22 5 g2 X
(P>0.05).

2 HAKRREHLURHAS R (K2) 5
MERIZH g, BHPEZGW A v s s iR, B /NG
BRI BRFE, =W — g . L ESEA
[ R P88 Pk (R ek P R A B, e i R
W3, FERINE/INE LRIRGE, sl dl s
JOTFEML RN R IRAE il i R /N T Bt &
ARV . /NG L B A IRIR I B/ NER R i %2
R AR AR R eI B ARk

3 A SRS E i AE 414 TNFoa . IL-6 3%
R 3y HIEW 4L, BRI TNF-«
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_'H'llEIL-G @
e A AL Mm Y TNF-o &1k B & 41 Mg IL-6 & &; C
WB K4 414K (1 3k it ; D & 418 TNF-o it E N5 41%
4IYUTNF-« FrE; SR, "P<0.05, **P<0.01; S1{KHIE4l
ke, *P<0.05
3 HHSNAMLEHS TNF-o | IL-6 £IKHER

e AT
¢ 3 v ¢ &9

. v /
TE: AMIE R 24 B AREARIAL; C o B2 25 D A Ik ) & 41
E Jyrboflitdl; F oM@ AL G oW R LA FR B /IVE
TUREAE I 78 KR i PR AT S TRy B LR PR R I 5l (0 Sk
IR B/ NERS L B 2 i
2 FUHKRREHLUNIYZE (HE, x200)

Ko IL-6 F iR 7K ETFE (P<0.01); BHZ TNF-a K
IL-6 % ik K FTH i (P<0.01), SRR g, =
W mEn. . AR R R AE R T TNF-«
IL-6 Fik K FREAL (P<0.05), =i — ki LEF
EiHE#E (P<0.05), SHRI4 K, =& —kD
o R F A SURAE T TNF-a | IL-6 ik
IKFEFEAG (P<0.05), BHM: 2584 1M 7% & B 4140 4
HF TNF-« | IL-6 FIk/KF-FEAK (P<0.05)

4 HAKRRFHA Ang TEELE (B4) 5
EHAH R, B4 Ang 1T 3k B ETHE (P<0.05),
FEAER T /NG R, SR e, PEZY L=
i%—jzzj Ang N HYRIKREAR (P<0.05), =H R FOoEEA; G NN H N4 4 Ang TR ST
MG U R (P<0.05). % % P P

: : AR LR, *P<0.05; IRAISIIAE, © P<0.05 5%

5 4l KRS ALD IR (5) ALD 4 BARRITS Ang IR (Selstis L F0(s 5 200)
Sl T MR, S ERAILe. BURALALD & &’ &

ANG Il

TE: ADJIEH41; B ABURAL; C oAk 4l; D it dl; E

PN ETHE (P<0.05). SRR ik, PP LI ik 2H 0 (P<0.05). &
ZH gV ALD HIFARRIR (P<0.05), =# ki 6 %41 K Bl 4141 RAAS I T*Ang 11 & ALD
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- ALD
T ANIET 415 B BRI AL; C o BIPEZ541; D ML i 4L; E
PRI s F ORI 5 G O RN H D420 ALD S I 5EITS
SRR, "P<0.05; SIRAIELLILE:, ©P<0.05
B 5 HAKRMFAL ALD Fk i (redlfeiett, x200)

FiAE (F6) SIEWAE, A4 Ang TT
ALD 1y #ik /K T+ (P<0.05), SR H#, FH
M2 K =8 — i Ang 1T} ALD Z3k T ( P<0.05 ),
= H DGR EAIU N B (P<0.05),

® H B B
L \9 & & A
,& ﬂ?« ng & &L & &
o E R -
GAPDH i e i @e ssti sump s 37 kD @
U0 COEw4A
% 4 .
= mm i}
2 3 AR A
H =L
27 o A
Z 2R
&
0'
ALD Ang 1T

W ASh WB K RAAS 1481k B 4 K AE ST 45 5
RO e, *P<0.05; SR A, 2 P<0.05
Bl 6 BARREHL RAAS 24 Ang TT Iz ALD FEik

7 =TS AA KU 5 HLE
NEE (ET7) AA KRBT TNF-o | IL-6 i ATE
R Gk K v B et . — ¥ —Jeiztengimad i
il RAAS 240 F ¥ MG 2B 44! TNF-« | IL-6
Foik, VRS E R

o)
A B TNF- o il 1L-6 2 RAZ 5 1 6 4 A
\if.%% K] S8 RA B S AW R e, =
B AER BEiE, BN NE Y, EEN

B T B AT BGE F IR I AR
JSEATARE A P 2 AR I TRk AR MR AR M AR

it

Rk
(13]

IR )

TN'F—uGl l wIL-6

ST GRS AA R EFHRT 7rTHL R

&7

B0, wkE L EA R R AR e i T ARk
o AT D 4 e 75 5 AR Do /D BRI R R AL I LT
24 h JRE S hBESE AR 10, BOATT Y JC A H Te
HORIHR AT I 45 Toll KEAZ4K 4 (toll like receptor 4,
TLR4 ) / R 5E /MMA 3 ( NOD-like receptor, NLRP3)
5o Im AR IL-6. IR -18 (interleukin-18,
IL-1B ) K& TNF-a /KF, XFRREEIE BTS2 v B i
RGP ER " ArEESE DA, = —mnl
W FHH TNF-o (IL-6. 4% -17 (interleukin-18 ,
IL-17 ) %R ZE R RA 400 " "0, Ik, 25
I =2 — AT RA 4k & B4 5 PR 1R
ARSI 2 2%y M M SR AR R AR R
CFA K21l AA KA, it HE Q@0 1 AA R
U A GURIH S AR, F R RN Jay R e okt
RAMMIRIE, B /NG E B EEK I SR AR, R
B J5 4 1M 5 >R A ELISA il Western Blot #5301 T~ AA K
SCAM R A B 020 TNF-o . IL-6, 2RI TNF-o |
IL-6 3k I3 ; ik Western Blot FI 2 2H {k A6
T H Ang Il #1 ALD % ik, 3L Ang 1T, ALD
FKiLwE LM, ARTEEER UL AA TS RAAS &
F Ang Il . ALD ik i, {2 RAEKF TNF-a |
IL-6 774, JEmiE L B S, CASCHkHiE, RA 4k
K ME B TR RE AR S M TNF- o & 328 77 B 25 A
etk 20, b RA B /INE IR ™ AR E S TNF-«
AR IEAN K 2T, RA RAE G ShFE R 5 H B OB
RS AREE A BB R, IL-6 ThHE 5 ¥ h Rt s 17
Hﬂa@ﬁ %2, Ang T1 & RAAS g 22 (1 R0 4
I, /ﬁﬁwﬁﬁﬁ AL TNF-o | IL-6 ik 2,
TNE-« | IL-6 FEATEIR R GE T 5 E Hifh, Ang Al
o 42 35 ] E— 20 (e E g An i . 9k B A0 e 3 fhg™ A
TNF-a . IL-6, Il EE #i4);. ALD 12 RAAS )
BN AT, WESEHGE RA B T h ALD B
BIbE Y, 5T RA MR BEHIZSCRS,
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