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Analysis of Mechanism of Phytolaccae Radix and Its
Processed Products on Doxorubicin-induced Nephropathy in Rats
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[ Abstract | Objective: To compare the protective effect of Phytolaccae Radix and its processed products
on nephropathy induced by doxorubicin ( DOX) in rats, and explore its mechanism. Method: A rat model of
nephropathy was established by a single tail intravenous injection of DOX hydrochloride. Content of esculentoside A
(EsA) in Phytolaccae Radix and its processed products was determined by HPLC-ELSD. Contents of serum total
protein (TP), albumin (Alb), urea nitrogen (BUN) , serum creatinine ( SCr), total cholesterol (TC) and urine
protein ( UP) were determined by enzyme-linked immunosorbent assay ( ELISA). The mRNA and protein
expression of transforming growth factor-8 ( TGF-8) in renal tissue of rats was examined by real-time quantitative
polymerase chain reaction ( Real-time PCR) and immunohistochemisiry. Result: A single intravenous injection of
DOX could induce a severe nephrotic syndrome associated with decreased serum TP, Alb and elevated serum BUN,
SCr, TC, and a high urinary excretion of protein (P <0.05). Expression of BUN, SCr, TC in serum and UP in

urine of model rats could be decreased by Phytolaccae Radix and its processed products to some degree, expression
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of TP and Alb in serum of model rats could be increased by Phytolaccae Radix and its processed products to some
degree, vinegar processed products had the most significant effect. Expression of TGF-8 in renal tissue of model
group rats was significantly higher than that of blank group (P <0.01), which could be significantly reversed by
Phytolaccae Radix processed with vinegar, Phytolaccae Radix boiled with vinegar, Phytolaccae Radix steamed with
water (P <0.05, P <0.01).
symptoms of DOX nephropathy model rats in different degrees, among which the vinegar prepared products have the

Conclusion: Phytolaccae Radix and its processed products can improve the

strongest effect, and this effect may be related to the reduction of TGF-B expression in renal tissue.
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induced by doxorubicin; transforming growth factor-8; urine protein
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FRZAH] ) ,CX23LEDRFS1C R4 4 W 3 455 ( H A< B AR
BT ) 5 Frescol 7 #1 & 20 38 VR #5001, 1316
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fi7k 1 L(7K 700 mL + K 300 mL) , $£5], [t iE 2
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R R 2 T (EsA) XF BEGG (RS B SR A R A
PR H] 45 140619, 263 HPLC =90% ) 5 5l JIH [ i
(TC), JRFE A (BUN), & & [ (TP), I i WL K
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2.1. 1 Rl B M RO KRR A o A
SEL A o R L 3 = O IRUE Sk R 1S g, BB
A sk 150 mL, #7382 h, F 8 000 r+min '
B0 S min, JCETEW . 25 FANK 120 mL, B2
E1 W, &J0F 2 W B3 W, Hh ok, s v 4 2
0.1 g-mL ™" 45 7 il A & /K 38 HOW, & . ik b
RT3 A TR B I A L T I I LR R K AR
st 1o i 2% i KR PO 1 90 ke 4 R L R
HPLC-ELSD #ll %2 # & % EsA 1§ & &, Thermo
Hypersil Gold 3% 4 (4. 6 mm x 250 mm,5 pum) , i
Bl AH e H B2-0. 4% VK O MR IE W (70 2 30) , it 3 3¢
1.0 mLemin~ FERERE 10 wL' o S ARG AR
Pt 5 it I A K R T 2R TP EsA R o o)
Wik 57.84,51.00,46. 67,54.07,53.01 mg-g ',
2.1.2 HmWEREHR  WERRWER KK
150 mg, fin A= BEER 7K 20 mL, i 75 fdf H: 56 42 0 it TiC
W 7.5 g- L7 SR AR I 85 B 0A W, B T 4 C kA%
A5
2.1.3 EsA B B EsA Bk 125 mg F 25 mL &
LR I AR R R P S8 A AR O e 2 TC T

JFAEREE R S g L7 EsA VW, & T 4 CUkAR %
A o

2.2 HdsAbETI5vE N SPSS 19.0 EE XS SL g
WA AT G A B, SC R B s DL x5 3RoR A
6] i b B 22 Ty 22 S PE KR R A SR ¢ K 5 20 4 TE) Y
oAz B I 3R 7 22 03 W e SR B/ B3 2 R ik
(LSD) K6 46 1t 47 2% 20 18] 3 B0 W 5 LE %2, P < 0. 05
FREFAGIFE L

2.3 Rl R AR ) oos B R R B O R B AR AR AR

AL
2.3.1 Zdl GER Y25 80 HSD KRR Bl HLF 3

Sy N 8 4H L, A EsA 4 A8 L BRI L AR AL
Wil 5 2l WS B AL KB AL RS 2R, fEd 10 HOR B
B 2s 2R A0, Hofl 4% 280 K BRIk i 0 5k e BT R
(7.5 mg-kg "), 25 (41K RO &8 Bk i B S R B
PR KW . T RS K H IR L1 g kg™
4 7] 2 B i B AN [R) o o K R RO, &S
YA SRR 2 T AR UK S U, EsA 2 8 B TR 5 R R R
HH (50 mg-kg™ '), BEEAZ1 .

2.3.2 AEALIERRAI SLEH 8 RAKIAZ 1 h
Ja B AR BLL 10% 7K & SRR B, 19 =5 3l ik B
I, @SR EEE ,3 000 remin ' B0 15 min, BT, F
FH T B A 32 W B 3 46 ( ELISA) U %€ il v H TC,
BUN,TP,SCr #il Alb iy & &, KL RS % &
UL AR 1, LIRSS 7 RIEE 455 8 R RUE
FAR B 4R 7%, Ui 4 24 h R, 3 000 r-min ' S
> 15 min, B, R H ELISA 22 JR ¥ UP 1 &
o, AP RS E ARG U, W1,

1 HEREFAEABEHANTERERENKBRBXENIERNZIE (2 £5,n=10)

Table 1 Effect of Phytolaccae Radix and its processed products on biochemical indexes of rats with doxorubicin-induced nephropathy model

(x+s,n=10)
2H 5] H /g kg ! TP/g-1°! Alb/g-L ! BUN/umol-L~"  TC/pmol-L ™" SCr/ pmol - 1. 7! UP/g-L~!
= H - 50.37 £1.27% 34.75 £0.76 5.70 +0.25% 1.39 +0. 13 26.75 £1.49% 1.34 +0.30%
(i - 43.42 £1.47" 30.22 £1.42" 8.86 =0.76" 2.94 £0.29" 33.25 £5.20" 1.76 +0.30"
EsA 0.05 46.13 £1.29% 31.81 +0.55 9.09 +1.78 1.32+£0.21% 30.62 +3.62 0.93 0. 11%
A 5 1.00 45.37 £3.27 31.13 £2.05 7.05 £1.03% 1.94 +0.34% 31.25 +4.20 1.74 £0.26
K& 1. 00 45.57 £1.59 31.72 1. 15 6.81 +0.81% 2.42 +0.34% 31.00 £2. 39 1.33 +0.22%
WK 1.00 48.77 £5. 96" 32.36 £3.70% 6.77 0. 65> 2.13 £0.37% 35.75 +6.84 1.62 +£0.28
e 1.00 46.65 £1.29% 32.22 +0.94% 6. 64 +0.95% 1.99 £0.34% 30. 12 +3. 60 1.17 £0.17%
it 5% 1. 00 48.79 £2.53% 33.65 £2. 00 6.07 +0.75% 1.83 +0.37% 27.50 £2.39% 1.19 +0. 10%

A HA A Y P <0.05,2 P<0.01; SERAAM LY P <0.05,Y P<0.01(K2 ),

M 1 AT, 528 ] b, R R 2 R R Il

.92 .

TP 1 Alb i E &AL (P <0.05), IfiL i BUN, SCr 1
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TC &R F I & (P <0.05) R UP & & i & J+
(P <0.05)  $8/R B Yy, SRIAIA] R, T 2%
41 i S 2 RS A8 41K R v TP A Alb 5 i i 3 T
(P <0.05),1M7% BUN f1 TC & & B &AL (P <
0.05) ; /K& 4l KBy BUN Hl TC & it & 2 B AL
(P<0.05), JRWH UP & E B EM(P <
0.05) ; EsA 2 K il 7 TC MR H UP () & &
FREML(P <0.05), 175 TP HFEEBEHA (P <
0.05) ;4E 4l K B 7% BUN F1 TC 9 & & 1o 5 [%
fIlE(P <0.05) , {5 20 K BT SCr 5 i B A5 A
I FEFEAR(P <0.05)

2.4 i B EL O i 5 6T B A 2R R R BRI 4 41
TGF-B ik 1 5%

2.4.1 Real-time PCR | i€ ¥ JJi TGF-8 mRNA ) #H
XA BULE , K RUBESIARBE o i g R A, 2R
HER KB VR AE T A o MRS RNA ok $2 Bt
F G U0 B A5 4 A A R R IE AL 40 Y B RNA,
TGF-g . & i 5l ¥ 4 %l & 5'-ATTCCTGGCGT
TACCTTGG-3", 5'-AGCCCTGTATTCCGTCTCCT-3',
B-Wzh & 1 (B-actin) L, FiEsl 5l Hh 5-
CCCATCTATGAGGGTTACGC-3', 5'-TTTAATGTCA
CGCACGATTTC-3", AR5 3 e 5 3 7] 5 Ay 1 3 591
VLI B AT SR G . RN AR 94 °C T
A5 PE 3 min,94 CAFPE 10 5,60 °C IEf# 34 s, 3k 40 4>
PER . B AR FR 25 who A JE AR X 28 o5 i
(27%) 3% mRNA R ik, W& 2,

x2 BREEFRAEFHNARMAEXRERELKXREHEALR TGF-B
mRNA RIZEM MW (x £5,n=10)

Table 2 Effect of Phytolaccae Radix and its processed products on
relative expression of TGF-8 mRNA in renal tissue of rats with

doxorubicin-induced nephropathy model(x +s,n =10)

20 5 Fl&/g kg ! TGF-B8
25 - 1.07 £0.39
R - 5.25 +1.75%
EsA 0.05 4.19 £0.94
A 1 4.23 +0.87
K& 1 4.11 £0.57
B2 1 3.12 0. 86
it 1 3.07 £0.52%
it 5 1 2.14 20.75%

2 AT, 525 4 i, BB AH R LR IE
TGF-B ik W 3 JH i/ (P <0.01) , 5 4% 44 4
o, A bhH B 2H BE A KB H TE KA M EsA

R EVE B4 20 TGF-B 1Y 3k ¥ 2 B [W] 72 B 1Y
B AR 5 v s 5 4 L T 2 4 R 9 2% AR R D 4 4
TGF-B (kB Z MK (P <0.05,P <0.01) {15
FHAWE TCFB RIXJIAR KR (P <0.05,P <
0.01) ;4 fh 4 K 2 2H A EsA 20 KBS EZH 20 TGF-
B KA WA,

2.4.2 e AUk 2 E B IR 2 TGF-B
MFRIR RS 2R R B EZH 2R 10% FR S i 7
K A AL Y0 D) R 0.4 pum, A B D)
26 W R BN AN ) AR B oy B 2 RS B K A, 3%
H, 0, BHWT Py W i S AL P i, 0. 1 mol - L™ i 45 R
MM (pH 6.0) HEATHLIRE E 5% 4~ 1ML (&
F1 (BSA) B P B i —41(1:50) ,4 CHER T
&, 4% B SABC 55 & Ul B B m — 41,37 CE
20 min, DAB %8, JR R G B R 5B R A
gigefn, WK1,

T AT, 2 A R BV IEH 2L TGF-B Ik
KA R, S5 Adl i Al
KEEWEA L TCF-g Kk B ETHm , EHH A, B
i 25 i 7 Bl AR A R EsA 38 AR A W) AR BE A e AIG
IELH Y TGF-B 1 & ik , Fo v il 5 4 | 5 28 41 Fn i 78
AR EUE IE 4L 40 TGF-B K3k W PR AL, H kM A,
KEYL A SR EsA 41K BUE IE4L 40 TGFB %Kik
SR LS A R B2 S A E  EIRE A,
3 itig

AT 5 235 5 2% BH 1 i 2B R R o O A

B8 TE 2% OKFE) AN EsA Y B8 K [F] A2 BE B4 B35 B A
P A R BRI R o L e S A AR SR, AT
[ B B 41K 1L 3% BUN, SCr, TG, BE AR PR UP FI T 55 1
1 Alb A1 TP (& & o Z54 Hh A, 7 Bily S H i) ot X
IR YT VR HE 7 AU R i i B S S > R R A
i > W BT Z8 0 > EsA =~ @Rk & > BkiZE dh . %
W48 5 B A AR 250 56 T R bl i 4 5 AR 78
Bt i B 9T 45 AR AT

TGFB ZE—NZ U Re ML N+, F L0 1 T 5
IELR 20, A Z 5L Y500, IS 5 40 i 1 5 L
R T4, MENG 487 BF 5848 B8 I 530 & 2
I 214 TGF-B ik n., TGF-g w1EN B Ik 41 4
TR A8 bR AR PSR bR o ASHIF 9T 45 SR 2 B B 8 R B R
R U IE 2 20 TGF-B 263k 1 2 8, i Jits ¢ 7
i T 2% 1 i R0 2 7 i T S S A IR 2 4 TGF -
B RIR o Fh I T A Ve RS i A8 38 ek A 4 4
[ TGF-B 31k & ¥ B NEAR 9 VE H .

EsA J& BBl v & & B 19 2 2S04y, 5 R R
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Fig.1 Effect of Phytolaccae Radix and its processed products on

TGF-B protein expression in renal tissue of rats with doxorubicin-

induced nephropathy model( IHC, x 100)

HAMPIR 25 BE V. B NG & EsA 3R 77 1 IE
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A EsA B BT A BT A A e D R R Ok 4
PR 1 T 38 P 98 2 S 2R e 6 R A SR A TR
“a.
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