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Effect of Kangxianling Decoction on Renal Fibrosis and
ACE-Ang Il -AT1R Axis in 5/6 Nephrectomized Rats
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[ Abstract | Objective: To study the therapeutic effect of Kangxianling decoction on renal fibrosis induced
by 5/6 nephrectomy, and angiotensin converting enzyme-angiotensin [ -angiotensin [I 1 receptor ( ACE-Ang II -
ATIR) axis. Method: Totally 50 SD rats were randomly divided into the following groups: control group (n =
10) , sham-operation group (n =10), 5/6 nephrectomized renal fibrosis model group (n =30). After two weeks,
the rats in operation group were divided into the model group, Kangxianling group, and losartan potassium group,
n =10 in each group. Rats in losartan potassium group were administered with losartan potassium by gastrogavage,

and rats in Kangxianling group were administered with Kangxianling by gastrogavage. Equal volume of saline was
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administered to rats in the other groups. The rats were put to death after 16 weeks of consecutive medication, and
serum creatinine (SCr), blood urea nitrogen ( BUN), 24 h urine protein (24 h-Pro) were measured in each
group. Hematoxylin-eosin ( HE) staining was used to observe the pathological changes of kidney tissues, and the
degree of renal fibrosis was observed by Masson staining. The expressions of ACEl and ATIR were detected by
immunohistochemistry. The protein expression levels of ACEl, Ang Il and AT1R were determined by Western
blot. Result; Compared with control and sham-operation groups, SCr, BUN and 24 h-Pro in model group were
significantly increased (P < 0.01). Compared with model group, SCr, BUN and 24 h-Pro levels in the
Kangxianling group and the losartan potassium group were significantly lower, with statistically significant
differences (P <0.05, P <0.01). HE and Masson staining showed that the degree of renal fibrosis was reduced
in Kangxianling group and losartan potassium group compared with model group. Western blot showed that ACEL,
Ang I and AT1R in Kangxianling group, and the losartan potassium were significantly lower than the model group,
with statistically significant differences (P <0.01). Immunohistochemistry results showed that the levels of ACE]
and ATIR showed the same changes as Western blot. Conclusion; Kangxianling decoction can delay the progress

of renal fibrosis in 5/6 nephrectomized rats, which is closely related to the inhibition of ACE-Ang I[ -AT1R axis

activation .
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angiotensin [ -angiotensin [ 1 receptor (ACE-AngIl -AT1R)
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(24 h-pro) i 5t FI B S Bt LA 3 3% % ( PI3K) , & 4
W B(AkY) 7 0A%E Z LA 4 (mTOR) mRNA &
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PRZA W, 455 J20130048 ) . ATIR, ACEL $ip{A (£ [H
Abcam 23 &, it 5 43 5 & ab18801, ab216476 ) ;
Anglfifk ( BigA TAY THRARAA, # S
D120217) ; N U b 22 B (11 5 2 42 A1 Ry A7 R 22
Al) ;4% Z W EE, RIPA 2L, 10 x TBST 22 /P,
AT T, BB B, T b BE-3-wE R N Al
(GAPDH) Bt Ak , v P W) fise 5 1 551, 25 11 il 400 il 5%, ol
% 40 1 57, PMSF , BCA 25 [ ¥k B2 I 5 i 7] &, SDS-
PAGE & e i il a0 &, 8 FH 8 9 ) 5 s A8 B2 W, 95
ARZE e g (o350 &, ECL B % 650 &, 5%
BSA P, B 3 fr, BRI 2 SABC o 416 4 1251
&, DAB B ik 400 W) i €0 1207 -4
A WA F R &, AR APLL(HE) | 5
i (Masson ) B¢ 44 3850 (9 g B8 AR W) 20 =), it o
Wl % WHI013, WB0101, WHI186, WB0177,
WB0176, WB0197, WHI1161, WB2118, WBO0117,
WB0114, WB0125, WB0130, WB1036, WH2144,
WB0164, WB2051, WB1025, WB1057, WB0167,
WB1083,D026, WH1144 ) ; ¥l 4t & [ marker ( 3€ [H
Thermo /&) , fit5 26616)

L3 (LI Synergy2 M 50 B M AR (%19 Bio-
Tek 2 ]) ,DW-251.262 B & F AR R A7 46 (75 & it
JRZyH]) , Thermo 905 £ 51| BB AIGIR VK 4 ( 35 [ Thermo
Fisher Scientific /2 &] ) , FluorChem M % [ 3} i 1% 7>
T 2 4 ( 35 [E Protein Simple /A &) ) ,041BR155637 %Y
mini-protein tetra cell I A 3k 7 ( 22 [ Bio-Rad 2
A, S417R Mg 0 Ml (1% [E Eppendorf 2% #] ),
Hitachi7080 %! 4x H 3 A= {6 A ( H A& Tokyo 23 #]),
Axio Lab Al B IE ¥ W G 85 (18 [ Zeiss 22 7] ),
GR85DR # 5 & K B i ( 36 F B A W) .
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ik R 0 9% o VR VA S N L S I S PR, = IR
20 min, A PE, JE I Z R W AR, NPT ACEL $if&
(1:200) , %t ATIR ik (1:200) .4 CHEHF LK, =
$t 37 CHFFH 20 min, DAB & {4, F KK o 3k, 75 K
REY 1 ~2 min, R LB 10, B SRIK B ik,
WK BB B R R, A R RUE BE 414U 88 L
3 5k Y Fr 400 £5 5 0 R RSk U R 2R H 3 S WL BT
453 ] Image Pro Plus 6. 0 #1455 % 41 /9 B 43
WO BE IA S 3ME .
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K J A H R IB K-

2.7 GiitcEab B SR SPSS 23.0 #E4T 48 i A
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3 &R 3.2 XTEFLF4E R RS A ZUR 2R HE

3.1 XEAF4E RS ThRE i 5 IE R M
% F AL L #, BRI 2] SCr,BUN,24 h-Pro /K i %
T (P <0.01) ; SEAVZ i, Pt R4 K E Vb3
#igH SCr,BUN,24 h-Pro B i FR&E(P <0.05,P <
0.01), W31,

x1 MARAHNEAEUXAR SN (x +s)
Table 1 Effect of Kangxianling decoction on renal function in rats

(xxs)

il SCr BUN 24 h-Pro
415 T . . o
/g-kg /mol - L /mmol-L /mg-L
F# 10 - 18.25+3.24  4.40£1.27  9.86+0.76
BFEAR 10 - 19.38 £3.07  5.28+0.90 11.04 +1.23
iR 7 - 70.25 £7.74% 20.39 +4.95% 23.76 4. 03>
YLeFRI5 9 21 59.75 £9.63%  15.2+1.87% 15.84 =1.45"
VAN 8 33.3  45.62+6.41%9 12.53 £3.14 13.16 +1.38Y

S ERAMBTARAKE P <0.05,” P <0.01; SHim4
i3 P <0.05,9 P <0.01; 544 RALED P <0.05,9P <0.01
(£2~4),

Masson

A B

Pt WK 1EH A AU F R 4 /N ER LT 0% 4 5
BRI AR TC B N 2 40 SO NSRRI, B[R]
I JCEF Ak, TC AR AE Al IR o AR R 2 AT DL N
BR R R Bt b R R4 BN K  BRBEAH BLR
T, FR R A R R I v 2R R R AR BNV R A D
(e DRERTUDNE I TR NG AR o = 161 D R e N
LR P B AT AL . PULF 52 SR VD 3B 2 mT UL
ANERTE BE AR | 7R RN L R 5 o % e A ) o 2D
AR AR B s, WE,

3.3 XIE A 4R R RS E 2 212 2 AR 0 5

Masson Y {8 i 7R, 1F & 41 AU TR 241 1 45 BE 8] 5 1E
H B /ANERIE R, JC & A0 M AR BN 4 20
Ji 2 24 3 A 5 AR 4 R RV /N BR AR B K, R B At
2 BRI RERG JE  TA) BT 4 O 40 M 12 4, /)N Bl ok A RE
W B ISR AR R SR R AT 4 R A BT
(P <0.01) ; 5HEAI X F, P R4 K Vb A4
B /INE Y 5K B A7 D8R 8 B B LR R A R 2F

A IEH ;B PR C BRI D, e R U7 E. QU4 (18 2,3 )

1 HARFHEFEUXREFEARFERSZHHIM( x200)

Fig.1 Effect of Kangxianling decoction on kidney pathological morphology in renal fibrosis rats( x200)

YA LH ZUR 5P A0 R 0 D, I I T A T AR X R
(P <0.01), W2 HFE 1,

®2 AARAMEFELKRBEREEROBM (v x5)

Table 2 Effect of Kangxianling decoction on positive staining area

in renal fibrosis rats(x +s)

41531 n Flht/g kg ™! PR Y (0 TR/ %
EH 10 - 1.40 +0.03
BFA 10 - 2.04 0. 06
LAY 7 - 9.52 +0.31%
ARy 9 21 5.37 0. 11%
AV 8 33.3 7.36 0. 16*

3.4 XELA4ER RIS ACEL, ATIR HEH

RIKMFEW AE 400 £51E B BB T, ACEL

ALES R, I 5 AT A 2 4 i Sl A D
- 60 -

AR B ORI DT A 15 80 41 A i K ] L RT DL R
PEEO UG, 5OE A MR TR A b, BAL 4
ACE1 IA BEFHE (P <0.01), ATIR # ¥ 20 {b 45
REIRIEE BT AR ALY g M, D
ATIR 25 FAF7E T 5 U (8] BT, i 452 784 20 40 B D9 A 6
PHPE A M B B 3% 2 5 1F % A AR TR 41 e, i
4L ATIR 1A BETHE (P <0.01), Hief RAMAY
AR ACEL, ATIR o 8 50k TA R IR B AL 4
FW (P <0.01), WK 2 MEK3,

3.5 XPEA4EE R BB IEH L ACE, Ang [ ,ATIR
BEHRIEWEm  5IE 5 MR T AR A i, A
20 ACE,Ang Il ,ATIR 3 1 R kK P W FH T & (P <
0.01) ; 515 AU 20 AH LA, U 4F R 41 & Vb 3 4 41
ACE Ang Il ,ATIR 1 HELBEHEIL(P <0.01),
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ACE1

ATIR |

B C

D E

2 HARFXNEFELKXREHLR ACEL, ATIR FHMERE M (SR, x400)

Fig.2 Effect of Kangxianling decoction on immunohistochemical expressions of ACE1 and AT1R in renal tissues of rats(IHC, x400)

VLR 3 Fik 4,

x3 RARFANBEFENL KRR BEAHR ACEL,ATIR IA HE Y
(x%£s)

Table 3 Effect of Kangxianling decoction on /A of ACE1 and AT1R

in renaltissues of rats with renal fibrosis(x +s)

i ACEl ATIR
2E7E'JIJ n iﬂjifl 3 3

/g kg (x107%) (x10%)
EH 10 - 3.32 0. 24 2.96 +0. 11
3 FA 10 - 3.63 0. 34 3.44 £0.38
i 7 - 5.38 +0.82% 4.97 +0.95%
YL Ror 9 21 4.37 £0.55% 4.27 £0.62Y
RS 8 33.3 4.15 +0.39%> 3,90 +0. 484>

Angll 57 kDa

e .. o

GAPDH 37 kDa

A B C D E
B3 KRBHELA ACEL,Angll , ATIR EHRIXRK)
Fig.3 Electrophoresis of protein expressions of ACE1,Ang I and

ATIR in renal tissues

x4 RARFTHEFELKRREHEALR ACEL, Angll ,ATIR EH
R (2 £5)
Table 4 Effectof Kangxianling decoction on protein expressions of

ACE1,Angll and ATIR in renal tissues of rats(x +s)

15 I ACE1 Ang Il ATIR
/g-kg™'  /GAPDH /GAPDH /GAPDH
iEH 0 - 0.36+0.01  0.39+0.01 0.31+0.01
BFER 10 - 0.37+0.02  0.43+0.01 0.32+0.02
LT 7 - 0.59 £0.03% 0.72 +£0.03% 0.67 £0.02%

0.50 £0.03% 0.55+0.01* 0.41 +0.01%
0.41 £0.01*%0.51 £0.02% 0.45 £0. 01"

WaRyF 9 21
b 8 33.3

4 itig
W2 YE Ak 0 KR S R R R — A Bh 2 e Bl

AT A B A AR FLE . B E B A 4B T b 45 4
AR AE N, 22 B0 0% M B AR I R AE 5 B4 7 L 4
Jitl 3 2k DR , R ALRE AL B B AR AL SR etk is Pk
JBFRAEI B AR T 10% |, iF A 3P R b 3 By
B A N ROR W B B Y FERIE IR,
FFE B T 4 20 B 5 A Ry JUL K 2T 4 240 e, UL 2T 4 40
SRAELIG N, 53 W AN 75 T W Bk fie 1) 1 BRI 8 g i
BN M AN R BT A B R0 R R A R R
6, T B /N ER B AL LB AR L A BE g o
5/6 B YIRS B 4F 4E AL 8570, 3l 2o B 0E 4 200 2R
Y {0, S50 B4 0 TR 2 B B /N R R A B T AL
B /NEEY 5K BR A B RN E RN M S 2
BERG A B /ANE 4R, B TR] T K S R A A0 IR A A
PELAAL Gt vk vl WL RI 4] ACEL, ATIR £ 8 {0 J5kr
PH & 3% £, Western blot 7] JL & I 2 ACE, Ang I,
ATIR 2 [ %35 B W Th & o B an Al A 280 4 il
ACE-Ang Il -AT1R il 4 005 216 97 B £F 4k 1k i 5C 4
) A

RAS RGBT , Ang TT AT ATIR AHZE A L A]
DL 3 00 B, 2 AT 4 Ak B B R R L 2
— T Ang I 3% 2 Fh 32 4A, Ang I 9 1 %0 3% A&
(ATL) F0 Il BYZ 4K CAT2) , AE W 2= E T 22
ATL A58 RAS R4 - AR N E Z i A4
WRGE s Kot I VE S AR RS R 2
FEMIEA . Ang 11 J& RAS RGN EZIE Y I,
AN S 1055 175 1 0 T A2 /N B v DR, B R —
F AR A= 4 B, AT DA 2o 35 S 4 B AR /N ER R IR
Sk K T P I A U AR R R A e
I i, T o AR A M S B R B B
20 0007 T 1 25 2 i R TIG K D 0 L T W 4 ot 9 3h
SR PE T, HE — 2B AR i E N BR B AL B I AT 4
1 AEL e fbad 72 b, Ang Tt AR g — Fi 4R 48 40
Jit PR, IR A 4 L, 0 AR R A B (4 e PR

- 61 -



525 B 1)
2019 4 1 A

[l S5 58 77 7

Chinese Journal of Experimental Traditional Medical Formulae

-
FEE

Vol. 25, No. 1
Jan. , 2019

T B, Zi B 5 7, NF-«B) 7T BE 51 & R &
FEC L TR SR ,5/6 BB ARG B B R
S JE RAS RS , IF H ACE-Ang Il -ATIR i g
BOTE 4T 4 fL B 4] RAS f ACE, Ang I, ATIR
KBV E . THa Ry TH)E, SEAHML,
RITHE NS H ACE, Ang [T ,ATIR FEH &5
TRE M T RAS REEHYBOG T RELE T & A iy

ViZy R & VP IHA , 2 i RAS T 124 i 45 %

gk & 1 Z K[ 7 (angiotensin I receptor blockage,

ARB)

T2 2 i £F S AL R 3 0 1 5 A 0 R

DL EWRSE BUE S Hi e ROy vl DL EH T
RAS &4, #54i ACE, Ang Il , ATIR #92E i, B 1 1M
WUETF PR K, 87 24 h B IR E B, TR T 2F
Ak . AL % B S 5 98 15 ACE-Ang 11 -
ATIR Bl & eF e fb A 6. 28 L rak, R wE5E
Pt R 7 18 I R H T 15 27 44k 0938 )7 4L T HiS
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