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HE: BR A CHEAR” BB R, WK% (SYD) st MY X (AA) K H S & 546
BEERFHH . Tk ¥ 70 R Wistar M K A ALy A B4, B4, SYDAK, P, 7 &F4 (19.8g/ke.
39.6g/kg. 79.2g/kg ). KA KA (2.1mg/kg) FeiAAM (FFARAEK), FhRDTAEN (CFA) EHE R E
WU R AT, B3 AABA, EAHELHER 485, REAKXKRFA, B4R, idid Masson $ & UL
RS E A g ACAR L, A BEBE 9 R M 2 ik (ELISA ) 44l 91 B o, 4F 4 4m B A ¥ B F 23 (FGF23 ), o -F 7 JLiL
&8 (0-SMA), #FEE%ZG (FN) ZaKF, MEGFEE (Western Blot ) F= £ 9% 5¢ X % & skt & k40
2 AQP1 KT, BIELLL AVP % AQP2 Ea 4%, ZR (1) Masson £ELR T+, HEHAK R SRS R I
BRE, TEUBEEIRBALRBRA ZBHIE, PRSP LM X B F FGF23, a-SMA % FN & &K -F 2 %7
2 (P<0.05), (2) SYD %4 2 F M2 S IEM R A LA T, BILFGF23, o-SMA & FN &g KT, Tifw ks
AQPI A= IE20 4% AVP, AQP2 #9&k ik (P<0.05). £5i& SYD 7Tkt d7#] AVP & &M, Y BIE AQP2 # /=
A fedbiz |, BARSIE AQPL B AW EA, MBKRNKREG, TIRAMLS ML 4itn k& B -F FGF23, o-SMA | FN &
G FRGE, G AA FEASIERG A B I ST, HWILT “SHEAMRL” 9 Bk,
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Based on theory of "heart-kidney correlation", to study the mechanism of Sanhuang Yilong Decoction
regulating aquaporins and preventing myocardial fibrosis in adjuvant arthritis model rats
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Abstract: Objective Based on the "heart-kidney correlation" theory, this article explores the improving effect
and mechanism of Sanhuang Yilong Decoction (SYD) on cardiovascular injury in AA model. Methods Seventy Wistar
female rats were randomly divided into contral group, AA group, SYD low, medium and high dose groups (19.8g/kg,
39.6g/kg, 79.2g/kg), leflunomide group (2.1mg/kg) and placebo group (equal volume of normal saline). Complete Freund's
adjuvant (CFA) was injected subcutaneously into all rats except the contral group to establish AA model. After continuous
intragastric administration for 4 weeks, the serum, heart and kidney tissues of rats in each group were collected. Masson
staining was used to observe the degree of cardiac fibrosis, enzyme-linked immunosorbent assay was used to detect
peripheral blood AQP1, AQP2 and AVP levels, Western blotting and immunofluorescence staining were used to detect
AQP1 levels in heart tissue, and kidney Tissue AVP and AQP2 protein level. Results Masson staining results showed that
the heart tissue of AA rats showed fibrotic changes, mainly characterized by blue collagen fiber deposition, the levels of

FGF23, a-SMA and FN protein were significantly increased. SYD can significantly reduce the fibrosis changes in cardiac
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tissue, decrease the levels of FGF23, a-SMA and FN protein, and down-regulate the expression of AQP1 in cardiac tissue
and AVP and AQP2 in renal tissue (P<0.05). Conclusion SYD can inhibit the activity of AVP, reduce the production and
transport of AQP2 in the kidney, inhibit the expression of aquaporin AQP1 in the heart, reduce water retention in the body,

down-regulate the expression of FGF23, a-SMA and FN proteins related to promoting myocardial fibrosis, and alleviate the

cardiac injury and myocardial fibrosis induced by AA. This reflects the theory of "heart-kidney correlation" in TCM.
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Aquaporin

M & 97 & ( Rheumatoid arthritis, RA) J&
— PR R AE A OCY, BT EOCTTIR . BT
B, TR GNE A B . RA MR
h—Fh A B PR, AR X ST LA HAB L 4T
EERE, RO, W T ARG IR,
Bk, MZRGE S, IR, 30%-60% I RA
BESRAE DR, FEWOER, OILR.,
O IEE D UESEAE Y, RA BE B AL
ToRO BN LT ) T B M A B B4 28 KU
TREBFEMEERI, =ik 39% B RA BEFEONL
IKBRREAR , 285537 KO A B L SO AR e T
PRI, B QT By i O LK i ] BE Xk 2% 5 BH 1 E RA
Yb R U WA AEAb AT R AR, 38 AT e /b 8 35 1 e
WEL TR . BRI RA A IET %

Kl 1 ( Aquaporin, AQPs) 7EHLIA /K
i, AREAT AL T KRGS BT AE A% S5 A O B
A AR AR R 22 5 K K G 3 R
11 (AQP1) R4 LIS EEY R . 1
Hh, B RS IR AR N K S P AT R BB Z
38 1 IR B A i HE I, AR R AR K A AR
£ RA ARSI &R T 1 4 A % -1B
( Interleukin-1 beta, IL-1B), HAHAEANZ -6 (IL-6 ),
Jid 3K FE A ¥ -o ( Tumor necrosis factor alpha, TNF-a.)
PR, IFUERTE T Fe i AEE ER PR R PR
( ArginineVasopressin, AVP) "' AVP 5 3 {k 4%
B G R HE B E AN AQP2 IR IE K 7,
B SHOKWE B IEmE.C AR, SE— T
¥ ( Sanhuang Yilong Decoction, SYD ) & P4 # /%,
DX R BE PG R 25 A KB 2R oo B T AER
JT RA 25677, AT IBESE & BT L
% RA, WAERFIABRGG ', (HERE T E L P K
HEIEEA, BEONUKMIFMmER RA 4k & O i 845
Pt RNIERE . AWFIR @A RIPE ST R (Adjuvant
arthritis, AA) KRB, M2 SYD FH F AA
KO WELF AE AL AR, IV 2T 2 20 i A R+
23 ( Fibroblast Growth Factor 23, FGF23). o ‘i

ﬂ:_[:#

AUILsh & ( Alpha-smooth muscle actin, a-SMA ),
45 % 1 (Fibronectin, FN) /K, OEZHZ
1 AQP1. BMEZHZIh AQP2 il AVP Wy E kA5 k,
PRIT SYD Biiih AA U JLEF dEAL /R AL
1 #EFFEE
1.1 SE3EEnY

MEPE 6 JEI% SPF 4% Wistar KR 70 2, (165+
15) g, W [ BCAR A0 S5 sh 1A BR A 7 ( SCXK (1)
2015-030 ), N RS 73045 75 0 8 DX R R B 3 )
RHZE 2t 2020ky75.
1.2 FEIXFSNEE

= — e P ER AR X B BE P 2 5 R
i, ZiMI AR = JLE AR A R A,
2112001C, W B, HiE. M., W& 9g, K
@AM, BIL. AN 18g, A, HRLK 3g
R, MERMFRERAL I s 2561 5 B, HeIRAK.
T e A A AR 2 0.99 1,98 3.96g/mL U2
4°C fR-AF . RFOKFR Bl A A 8 R A 24500 A R
o dl, b5 191209, HUAK 10mg. K Bl FGF23
ELISA il & A BgiE Ay, 189 YQ-3832;
KE a-SMA ELISA {7 &0 A st ia A= YR
HIRAT, $%5: YQ-3720; KEl FN ELISA i #|
A YQ-4428; AQP1 Piiklly H £ EH Genetex, L5 .
GTX132870; AQP2 #Hiiklg [ 3% E abcam, It :
ab199975; AVP Il H 32[F abcam, L5 : ab213708;
31 [ 5€ 24/ 77 ( complete freund's adjuvant, CFA )
) B 35 H Sigma, b5 . F5881; Masson 4L {f ik
Bl AME AR, ;5. C0189S; BCA & H & Hik
MG AP EYEAY, it KGPBCA; &H M
PREGAH & A P EPLEAY, #5: KGP2100;
Fyi—ym A b EEREAE, 5 bs-0295G;
B-actin PLIARMY H Affinity, L5 T0022. zh4¥)kk
fEHL (P EERE, R580S); BER MR RS (£
Bio-Rad, ChemiDoc XRS+); 5 =A% I & 2 & .0
ML ( 22[H Thermo, STI6R); HARIRIKAE ( HAK
T, MDF-U53V); %)@ ( £ [H Scilogex, OSE-
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DB-03 ); ik E.OHL (PETEE, TGL16M ); Hhr
1 EE ], DNM-9602 ),
2 /&
2.1 MEAAERIFSA

W WPERESE 1S, R RTA K EFEAL S e
ZH 10 HAMEAIZE 60 K, T4 1 K& 21 KAE 60 H
KA, fJa 2% FiES 0.15mL/kg CFA, 2
28 KA 2 K B BRI b e L s, D) A
R BEJE BERL Y BRI . SYD AR 4
SYD 4], SYD Ml KFOK R4 A
BRI (n=10 ), 7ESL 500 F i X) 2 5 525 5t 1
S RS E e AAMATHET T 4 &, Hrp
SYD &7 Ve B A 2 79.2g kg '-d ', R
4 39.6g-kg '-d', KL 19.8g kg -d', K
KR L TR B 2.1mg kg ' -d ', 2R
HERHEEEmAEMEK, 4 AEESENGE, ¥
SR RRURRIE , M 3 gl BRI, O JDE RN B L 2045
2.2 M Masson 8

WO EAL R T 4% £ 3 B EE Hh [ 5 24h,
AR, BAFEARRALE B R (4pm) 1T
Masson % €2, $i Ui B 5 4 5 3 38 ot 2 W B
(x200) FAHRAEL
2.3 ELISA# M IME FGF23. o-SMA & FN & H
S

25 20 KRR MV =S L EE 15 2h, B 43 B N
(4000r/min, 20min ), M4 ELISA 271 & 156 HH 5 Xt
B KB T FGF23. a-SMA M FN & & 47
FESHT o
24 BEBWAFEERMOEHEHR AQPs HHXEH
3T

4% ZRWEEK O EAHAE R 24h, PR
(4pm ), PSR IKEHATHREME R, 5% 1 F 103G
#} 4] 1h, anti-AQP1. anti-AQP2. anti-AVP Fii B¢
Ll 1:100, 4°CHFE L, PBSEVE. ASEMA
ZHU1:1000, FEE W T BT S50 8. A
%M DAPL 4y, hnA A ZOEHE KA Smin, 157K
e 10min, TS HPTIECR A G R, 9
WEE (x200) WL, LIMMAE FHMZE A,
AQP1, AQP2, AVP B41{t, fJ5iiil Image J K
GRS K= AN 5 AR A [ Bri e 2 e VI
2.5 Western Blot #&M AR /OAELELT AQP1 F1'S Ak
4HL0 AQP2  AVPEHRIA

PREPGEHF T BCA EAE R, 73K

WA S BE AT BN 10% . 5%; 8 K LK% E 80V
Rt 5 300mA F% FEfE e % ;. =l E ] 30ming —
Pr: AQP1. AQP2. AVP #i B¢ kb 1 1:1000, 4°C
VKA B A WEUEE EPUR P 1:4000 = iR
B 50min; FRRIEVE, @SB R R RERIE,
Image J FRAFXT & AR BEEAE#ATGE 1507 o
2.6 FHitFAIE

Giitef o ik SPSS 25.0 #f, IESK KIS
DL (xxs) Fonitabokl, #6805, At
R One-Way ANOVA , 1 19 [ #5:% F LSD K656,
S, WHAESER T4 87, P<0.05 =R
ERAGIT#FE X,
3 4 B
3.1 IDELEZE Masson ERIEFZFEY

Masson Y& (045 B s, 51E % 4 R A T,
AR A5 2H R RO IR 2H 2 A A () R e I 2T 4
DU R £F I T, LAASE IR 4 022 Jg 50 20 W M B &
HERE K BRAE L, RFBOKFRA & SYD &, .
IR T AA B B WLEF 4R AL 356 A TR 7
FycsE, LI 1.
3.2 IMi& FGF23, a-SMA & FN ZH ELISA &
&

wmE 2R, H5IEH 4k, B4 i
FGF23. a-SMA J} FN 3£ ik 7K F F+ & (P<0.05);
SRR, SRFOKRSFALM SYD mr. b iR
#4417 FGE23. a-SMA M FN 2 ik /K °F [
ik (P<0.05), 80500 20 54 R 20 A8 Lb T B & A2 4k
(P>0.05),
33 DEHRNRBRAREER

GEPOE Y AL R R S IE 4L e, Bl
DAL AQPL ., 'BFAEZHZI AQP2 Fll AVP 3%
KB ET R (P<0.05), SHERIZ A, RHEOKEr
H % SYD . o AR A IEA S AQPL. H
JIfE 2 40 AQP2 FIl AVP 23K &% ( P<0.05), L
K 3-5,
3.4 IDAELALRH AQP1 . BRELHELRH AQP2 F1 AVP
EERIAER

Western Blot 253 [l i 7= 5 74 21 55 1F W 2441
e, DAEHZ AQPL. B EZHZH AQP2 il AVP &
35 8 E THE ( P<0.05 ). RFUOKERZL M SYD & .
W R R O R 4L AQPL ., B IEZH 4R AQP2
Fl AVP FIRERIRIHREAL (P<0.05), WK 6.
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1 OJFE4 2 Masson n@ﬁ*;ﬁ
W ANIERA; B MBI C kHURERAL; D OMIGHIEAL; B hRlEdl; FovERlEdl; G hLmg.

7500 ki ki 550 . X 150
a | s o wn ay 200+ o _ ¥ x
35000 gﬂ Is0- - # e gJlOOA -
g = g
S 2500 % 100 £ 50
0 T T T T T 1 0 T T T T T T 1 0 T
y®$>ﬁ%&%wﬁx® &M@g&&w&ﬁbﬁ &4&%@®'®§§®
FF LA S S \é’/ S FF FISIE
VA S FUR i @%»&% i
¥ * ¥
B 2 i FGF23. a-SMA. FN #[9 ELISA K45 5
W SIEEAE, T P<0.05; SR, *P<0.05,
4 I MDE%%RA%ﬁbm%ﬁﬁﬁﬁ—iﬁm
RA J& e “BUw” Jimk, f£5: E Mg AT AA K EUWERL, il Masson % (%

KB RA M E A 2 —. WIMZEHIEg W5 AA KRRV BERBA I A2, ERERI O
YRFEALT R U L D KA IR I R ET AR DU R AT ELISA A I $ s it
P EAEEMEM., (R 2% BiRmES WP RO CE R FGF23, a-SMA | FN
Oy PR SR, BEEKW, KRR, RiBTHE; Western Blot MUY @k A B AA
TEIEW AT, OF (k) FRBEEK, fE BEIEREOCIEAZF AQPL, FHEAHZIH AQP2 A
KARTE; B (K) LT, ﬁDMTﬁOMT AVP ERIE B, A SEH0 28 U AR AR B v v
RA “TBEEAL” (RIS T, WEEvrie =k, RO NE4EAoCE R FGF23. a-SMA | FN #%
O KANBRE T FERE B K, BRIk, ek W, OALI L 4efeia s, AA BRIR S 4141

WE, WA BKARRE LT OO, Ok AVPL AQP2 HEHIERIL B, (O ML AQPT HHERIL
BHE, PEIRYE, dE— LR A, B ACEEEA ., I, ALK R, ORI, SR &
SYD HLLE A | B WML, W EZR, IS, B O ik As, RELT b E AR
WE B TE, HESAhREIER, 4eRpmCt WP, O CHiiE, RA 253 AQP1 £
A, RO IR E . BB R, EAE . TR T FIR RA SR R A58 A S5 AVP
W MM LIFEAE AQP1, AVP AQP2 I it, Ml AQP2 ik LT %), HARWIS &S BALA L,
ReHEVAN KA BRI T PR, ARSI AQP1 A4 K, ARk . — LR B A
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