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TR DU 7R 1~ 3 %) B e 2% R B A 52 i

Aoow A R BRSO HAR Zow’
waem HEER AHTH R

HBME B HiThhawBEFASARSATROTEZERRXEFRBGTa, ik FAIERXKATE
FHREA, 4550 R SD KRAMAS A5 0, PR MAH PHU PHMEETMREFTH, &HT
ARG 7.21.35 R 24 h JRARA, G HRIL &km 2 K K 24 h & &, v ELISA ikl & &40 & % B
#% 7 % (osteoprotegerin,OPG) . # B -+ kB % 1k & B F Be 1k (receptor activator for NF-kB ligand,
RANKL) ."F 45 % (osteocalcin,BGP) vA & 3.5 & B2 B2 M 4% 8% B ( tartrate-resistant acid phosphatase,
TRACP) & F, % A 52 8% £ & PCR #= Western blot ] ;2 54122 OPG.RANKL #9 &5, &R (1)5
SEF LA A E 7 2135 K24 h REGOHARRAREIE S (P <0.05, P<0.01); A AR ML
BORFMARPHMEEM24 h REOAATRRARE TR, £ZF A%+ 5$EXL(P<0.05, P<0.01) ;5
FiG T AT eyt K AR E B (P <0.05, P <0.01) ;25403677 35 X, 5 A A, 2 F F AL F &
(P <0.05), (2)%5 k%121 £ik4k, % %21 TRACP.RANKL ¥ 8 27t % (P <0.05, P <0.01) ; 5 £ A
ZAMbE, % 21.35 X, & 21 TRACP.RANKL ¥4t % (P <0.05, P <0.01), OPG.BGP ¥ M{& (P <
0.05,P<0.01); 5 ¥ 4amAbit, #AM. Tt £4 OPG ¥ ik, RANKL ¥ %(P<0.05, P <
0.01); Hi# %41 TRACP 7% ,BGP %1% (P <0.05, P <0.01) ; 5t £ B A sk 4, F 25 4k & 21 OPG.,
BGP 4% (P <0.05, P <0.01) ,RANKL %14 (P <0.01) ; % 35 £, TRACP %% (P <0.01) ., (3) 5 E%
ZPLER  BEA 2R 5% 21 X OPG.RANKL mRNA # % (P <0.05, P <0.01), % 35 X OPG.RANKL mRNA
BA(P <0.01) ., 52520 F B b 4%, 8 % 22 OPG mRNA %1% (P <0.01),RANKL mRNA # & (P <
0.05) ; 25 migi & 20 OPG mRNA ${&(P <0.05) . (4)5 A2121 R it4e, %% 21 OPG %1&(P <0.05),
RANKL # & (P <0.05) , ¥ 2 Anigk % 40 RANKL 4% (P <0.05) . 58 A 20 B #1042, it & 41 OPG 51K
(P<0.01),RANKL #+& (P <0.01) ., 5+ 2540 B b4k, &40 . 25 Anifk & 40 OPG 34 4% (P <0.01),
RANKL 375 (P <0.01) ; 5 Z @R Hrki, P25k %4 OPG ¥ 7% (P <0.01), RANKL # B1%
(P<0.01) .4t & RArieiBit OPG/RANKL/RANK #5535 B R siAr, ek BT 7 %% G ki) R
B, A AE bR 8 BT B RCE G e AR, R AR 2B 6L A R, , AT IR R IR AN T 8 B R ERAR 8 T R, o

KEEIR FEZBR;E AR AW E TS BRY FEA T kB AR EAE TR

Effect of Modified Sijunzi Decoction on the Bone Metabolism of Adriamycin Induced Nephropathy
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ABSTRACT Objective To explore the effect of Modified Sijunzi Decoction (MSD) on the bone me-
tabolism of prednisone intervened adriamycin-induced nephropathy rats. Methods  The adriamycin-in-
duced nephropathy rat model was prepared. Totally 50 SD rats were randomly divide into five groups, i.e
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the model group, the hormone group, the Chinese medicine (CM) group, the CM +hormone group, and
the normal control group. The 24-h urine samples were collected on the 7th,21st, and 35th day after mod-
eling. The 24-h urine protein was measured by biuret colorimetry. Serum levels of osteoprotegerin
(OPG), receptor activator of nuclear factor-xB ligand (RANKL), osteocalcin (BGP), and tartrate-resist-
ant acid phosphatase (TRACP) were determined by ELISA. Expressions of OPG and RANKL in the tibia
(1) Compared with the
normal control group, the 24-h urine protein increased in each group on the 7th, 21st, and 35th day (P <

tissue were detected using real-time quantitative PCR and Western blot. Results

0.05, P <0.01). Compared with the model group, the 24-h urinary protein decreased in the hormone
group and the CM +hormone group (P <0.05, P <0.01). The decrement was more obvious along with the
treatment time went by (P <0.05, P <0.01). There was statistical difference in the reduction of urine protein
on the 35th day between the CM group and the model group (P <0.05). (2) Compared with the 21st-day of
the same group, the serum levels of TRACP and RANKL increased (P <0.05, P <0.01). Compared with the
model group, the serum levels of the TRACP and RANKL increased (P <0.05, P <0.01), OPG and BGP de-
creased (P <0.05, P <0.01) in the hormone group. Compared with the CM group at the same period, ser-
um OPG level decreased and the RANKL level increased in the hormone group and the CM +hormone group
(P<0.05, P<0.01). Besides, the serum level of TRACP increased and BGP decreased (P <0.05, P <
0.01). Compared with the hormone group at the same period, OPG and BGP increased (P <0.05, P <
0.01), RANKL decreased (P <0.01) in the CM +hormone group. On the 35th day TRACP decreased (P <
0.01). (3) Compared with the normal group, mRNA expressions of OPG and RANKL on the 21st day in-
creased (P <0.05, P <0.01), mRNA expressions of OPG and RANKL on the 35th day decreased in the
model group (P <0.01). Compared with the CM group at the same period, OPG mRNA expression de-
creased (P <0.01) and RANKL mRNA expression increased in the hormone group (P <0.05). OPG mRNA
expression decreased in the CM +hormone group (P <0.05). (4) Compared with the hormone group on the
21st day, the OPG level decreased and the RANKL protein increased (both P <0.05). RANKL decreased in
the CM +hormone group (P <0.05). Compared with the model group at the same period, OPG decreased
and RANKL increased in the hormone group (P <0.01). Compared with the CM group at the same period,
OPG decreased (P <0.01), RANKL increased (P <0.01) in the hormone group and the CM + hormone
group. Compared with the hormone group at the same period, OPG increased and RANKL decreased in the
CM +hormone group (both P <0.01). Conclusions  Prednisone could induce osteoporosis through the
OPG/RANKL/RANK pathway. MSZ could slow down the formation of prednisone-induced osteoporosis
through promoting osteoblast differentiation, and inhibiting osteoclastogenesis.

KEYWORDS adriamycin-induced nephropathy; osteoporosis; Modified Sijunzi Decoction; osteopro-
tegerin; receptor activator of nuclear factor-xB ligand (RANKL)
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70092411) , B2 5200 3l ) A 5% Uit Ay A 2 b B 2 Be
gL RS % HE R SIS
AR PR 2SS S YA PR B S BRI

2 Zi MERNUETFH(AR:HE30 g S
10g JF=15g R 12g 1530 g K%
12 g HEPM{-30g MHH159g %EKW30g 4T
159 FRHFA15g HA12 g) A2l 40% 1k
1A, ¥ 0.4 mL/20 g, % H L7 8:00 ~9:00 i
B 1K PEglE: (1) FREUEZ 226 g, F/KIR 30
min, LA E IS S, FEAT 30 min, 2238 (2) 158
K IR D) 2= IS, R 20 min, PR g
(3)2 WUEBIR A, Ik 45 ZRBU R 226 mL, #1124
FIEM B 1.0 g/mL(JRZ5H th AR i 2544 28 w4t
AR BE RN )

3 KK K&ILEE  SYBR Premix Ex TaqTM I
X7 & (TaKaRa 24 7], Code:DRR820A) ; RNAiso
Plus, (TaKaRa /], Code:D9108A ) ; ExScriptTM
RT Reagent Kit i /] & ( TaKaRa /& 7], Code:
DRRO0O37A); Rat _Gapdh primer ( TaKaRa 2 #],
Code:D379212) ; #h M2k 2% (Wi VLI 1IE 25 e (i A
PR/ 7)) . 7500Fast i} 7¢ ) & & PCR X ( £ H
ABI A H)) ; EL- 311S ZUf 451X (32 E Bio Tek 2
7)) ; Western-blot ( 35 [ Bio-RAD) ; &t & & 73 ¥
X (¥ E SYNGENE A+]) .

4 Jiik

4.1 WM EERL A B 2Tk AREBLER
FFMG K R EHLAT I F 4 AR R AL P24l
IR AL, 4 10 B BRIEF 440, S RR&
FRF Ik — VP T S R MR BT % 6.5 mg/kg™®, IEH 4
ZRFRIK— R S S A B R K. 7 KJE, *
KEIAT 24 h JRE A ENE, 7 + UL, 30 AR
L TR BRI LA H AR PR K 5 IR L
KIERS 10 mg/(kg - d) FEH; hB T AL 2
20 mL/(kg - d)#EH; 25 mig R 412 20 mL/
(kg - d)WEE , WA 4 H K e 10 mg/(kg - d) i
B T4 21.35 REANHAALFE R BRI B . 76
TsEgs v, R EGERE 7 RIG IR IR E L5 21 .35
AR AL PR 2R (A T+ (P <0.05) o

4.2 WEEITE KoAsin gy ik

4.2.1 24 hREAER DRI 24 h
PRI, LA MR vl 24 h R EF

4.2.2 HREAEMSERNE ST 21.35
KM EDIPICRIN 3 mL, B0 B L3 , L ELISA 3
Mi5E #4541 OPG .RANKL .BGP LA & TRACP K.

4.2.3 #41 OPG.RANKL .BGP % TRACP f#
mRNA Ef# Real time-PCR: 23850 %y, <7 B B
— MR, KERAKHSFI 8, -80 CLRAF. KM Tr-
izole — B4R IUZHZL R RNA . 128 0R L
%A RNA ¥k &, >k F ExScriptTM RT Reagent
Kit 871 G0k FLisi 4% 5 24 cDNAL {1/ SYBR Premix
Ex Taq [i#| &Ll 7500 Software v2.0.5 #4775
6P, SR SYBR Green | i & 9étik, 51¥ikit
4 Genebank J¥41, A (K% ) TREABRAH
ARG R A b RS F A LR . RS
495 CHiZsPE 10 min,95 C 7254 30 5,60 °C 4k fif
1 min,40 ME#, GAPDH £ N & M, LLIF % 41
MRNA A EAE 17, PRI AL IE (154 A
40 mRNA FEXF 5, 54 T2 AR 1 g

R RS RS Y5 0P K

#N Et712] KJEZ(bp)
OPG % 5'-CTCATCAGTTGGTGGGAATGAAGA- 3’ 107
it 5'-ACCTGGCAGCTTTGCACAATTA-3’
RANKL  Lif#5'-GCAGCATCGCTCTGTTCCTGTA-3’ 164

it 5'-GCATGAGTCAGGTAGTGCTTCTGTG- 3’

4.2.4 #41 OPG.RANKL .BGP }% TRACP [
HEEME  Western blot: JeJUiE & 24141 200 mg, 7£
WA A, A 400 WL 20 it 24 v Vi s 4
fHCE 1.5 mL EP 4, fEvK L 2L#% 30 min, 4 C,
12 000 r/min, B0 1 h, Bl FiEHRE EP & & .
BAC LT E A i a8 i i 8 78 M DU T PR A7
80 V 124 min #ATHLIK /B, VIS, 7EHL . 100 V R
i o (] P AR JEE, AR LT Y M RS RUCR . 5% AR
A4 IRE A 2 h, A 1:1 000 —4i,4 CHERIT K .
TBST ¥ 3 ¥k, 5% 5 ~10 min, RJEMA 1:1 000
B A AL W B PR IO B0 BT, IR 1 h, TBST P
3 KR B S BRI G 53 BT R Gext S 94, D
TEH2H B T AR K BEAE R 100% 5 F 1140 kA7 b A
G307 o

4.3 Stk R SPSS 15.0 # bk 1T
Gt b Pl R R X s R, & R EATIER
PEFN 7 22 PR B0, 4L IR] HL R PR R R Oy 240007, 2
F BRI LSD ¥k, P <0.05 HEFASHFE X,

# X

1 BAKRK 24 h JREHEERFHE(E2)
HIEWA R BRI EE 7 .21 35 K 24 h [RE ALY
AARFIREEE = (P <0.05, P <0.01) 5 S5 AU 2 [7] 1]
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oA, IR R P 25 PR 4 24 h JREE A AN ) e
JET R, 22 A5t # 5 (P <0.05, P<0.01);7f
Bl 76 T B TE) ) 28 K, FEARFE B g (P <0.05, P <
0.01) ;s HhehdlifRyy 35 K, SR LU, 22 FINA 4t
e (P <0.05) .

Fz2 K24 h REAEEKTFHE (xxs)
24 h [REMA(mg/24 h)
415 n
7K 21 K 35K

E% 10  3.19:1.88 5.59 +1.67 4.58 +2.22
sl 10  10.94 £+6.91* 40.98 £15.37 ** 61.04 +10.55 "4
W% 10 18.27 £16.65 19.96 +5.32°  12.49 +7.35°44
thj 10 14.82:4.15  25.24+18.93  22.12 +14.68%
P 10 11.70£6.29  25.21 £19.24°  18.27 +4.672°4

T SIEWAFRB S, *P <0.05, **P <0.01; 5820 [F 3 1t
%,°P<0.05, “2P <0.01; 5744 21 KIL#,4P <0.05, 24P <
0.01

2 &4 TRACP.OPG.RANKL &% BGP %
N (F3)  SARY 21 KHE, K4 TRACP,
RANKL ¥ @ 1 (P <0.05, P <0.01) ; 58120
Fb#s, 55 21 .35 K, # & 41 TRACP .RANKL #7715
(P<0.05, P<0.01), OPG.BGP ¥ [& 1k (P <
0.05, P <0.01); 5254l A Lbix, #E4 . H2y
INEE 2 OPG ¥Rk, RANKL ¥ 71 (P <0.05,
P <0.01); Hi% %4 TRACP J} & ,BGP &1k (P <
0.05, P <0.01); SR AR M i, h 2R A
OPG.BGP 7} (P <0.05, P <0.01) ,RANKL [/
(P <0.01) ;%5 35 X, TRACP [#fik(P <0.01)

3 RAHHFHL OPG.RANKL mRNA ik b4
(F£4) SHIEWARE BRI 21 X OPG.RANKL
mRNA F} & (P <0.05, P <0.01), %5 35 K OPG,
RANKL mRNA FEfik(P <0.01) . Srh2hdi )i i,
B Z4H OPG mRNA F4{%(P <0.01) ,RANKL mRNA

FhE (P <0.05); H 25 Jin i % 41 OPG mRNA [%
k(P <0.05),

4 BHEHYL OPG,.RANKL il HH X 6 ik
Feas (1 ~3) S 21 KILE, #ZE 4 OPG [%
fili(P <0.05) ,RANKL F} & (P <0.05) , 25 i &

R4 BHTHL OPG.RANKL mRNA

Rk (xzxs)

2H 51 n Fisf 1] OPG mRNA RANKL mRNA

I 10 21X 1.00 1.00
35 % 1.00 1.00

FiTE 10 21K  1.02+0.26" 1.03 +0.03 *"
35K 0.97+0.26"" 0.95+0.13""

REZ] 10 21K 1.18 +0.24 0.79 +£0.22
35 X  1.1420.23 0.81+0.13

€S 10 21K 0.60£0.07%% 1.29=+0.22°
35 K 0.35+0.23%% 1.35+0.15%

PZIINKZE 10 21K 0.79:0.242 1.06 +0.17
35 K 0.82+0.22% 1.12 0. 11

T 5IEHF AR g,
%,%P <0.05,24P <0.01

ope—-|"" e — ~~|4— 60 kD (21°K)
OPG"|'_" b |& 60 kD (35°K)

RANKL"’ -— e G G __‘<— 45KD (21%)

RANKL 4’(

GAPDH4>I- — - -‘«— 39 kD (21%)

*P<0.05," P <0.01; 5% 2520 [F 4 He

———

S _.‘<— 45 KD (35%)

GAPDHA—‘- [—— _‘<— 39 kD (355%)
1 2 3 4 5
1 NIER AL ;2 AEIRIZ ;3 iR 4 M ghdl;
5 Jyh e R A
B1 #41E414121.35 KX OPG.RANKL
HEARLEIKAE

*3 KAHIMIE TRACP, OPG. RANKL ¥ BGP #ikbE (X +s)

215 n fisf [1] TRACP(pg/mL) OPG(ng/mL) RANKL (pg/mL) BGP(ng/mL)
E# 10 21 K 3.00+0.16 1.2120.43 19.22 £1.02 5.05 +0.27
35K 2.96 +0.19 1.33+0.59 18.74 £3.03 4.67 £0.06
R 10 21 % 2.93+0.26 1.28 +0.45 21.27 £2.63 4.90 £0.19
35K 2.93+0.16 1.24 +0.49 21.58 £2.18 4.80 £0.19
hz) 10 21 K 2.98 +0.26 2.71+0.80 19.15 +£3.53 4.94 £0.34
35K 2.92 £0.22 2.88 +0.60 19.46 £3.72 5.11 +0.20
S 10 21K 3.79 £0.2044 0.71+0.17244 52.65+3.584444 4.02+0.04%4
35 k% 4.57.+0.25 " ~20AA 0.65 +0:22444 66.90 +5.55 2044 3.39 £0.20440AK
R 10 21 K 3.42 +0.55 1.60.+0.0544° 41.53 +5.97400 4.68 +0.13°
35K 3.19+0.359° 1.74 £0.3844° 38.46/+5.054400 4.70 +0.35°°

W S5A 21 KILHE, P <0.05,°* P <0.01; SHRIZ R Lk, P <0.05, 24P <0.01; 52yl M4 L5, 4P <0.05,44P <0.01; 5%
AW, P <0.05,°°P <0.01
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WA NIEW4 ;B WA ;C N EMN ;D MHZH4;E A
I ; 544 21 RILE, *P <0.05, ** P <0. 01 ; 5714 [+
WLk %5, %P < 0.05,2% P < 0.01; 5 25 41 7l ] b 4,4 P <
0.05,44P <0.01; S AR 4z, OP <0.05,°°P <0.01; F
]E|

2 KU BHL OPG & MM IR K T LA

*ANA A
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S
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3 KHBHSH RANKL 3 H AN 2k K F

2] RANKL &Mk (P <0.05) . SHRI4 [ 8] Hede, &
2 OPG [F#{%(P <0.01) ,RANKL F}& (P <0.01), 5
HZ A [ L3, SR AL P 25 R 41 OPG ¥ FEAIK
(P <0.01) ,RANKL #75 (P <0.01) ; 5 &R 41 [F] 1
Fodg, w2 = 41 OPG ¥ 7 (P <0.01),
RANKL ¥JR#R(P <0.01) .

Wi

OPG/RANKL/RANK Z 4 &M & 4 i 3 Ak o 72
I — AN EE(E S5 @M, RANKL 2G0T
T B A B P9 A 3805 TR 7 32 R ( RANK) RIH: i 1
Zik OPG'®', OPG il RANKL ¥y i 40 i i~ e
RANKL 5 RANK & A= A H.1E F M\ 1 375 3 4 B 4 e
L0 M e B 2 AL s OPG J2— A4 WA TR f) e
IFCIR T2 R K2 A, & e B 5 i 40 /25 5T 4
i mi RANKL 454, 58 FrPE 4 i RANKL 45119
WAL, OPG 114 1 2 1R 1R T 400 M 1)
BB M 4. ik, OPG. RANK il
RANKL =25t [RIA4 58 T 5 B 200 A R 1 448 L 22 )

AR A EORE QP ff . BGP H 8l 4t i &
BT, S A R IR A B 1 R B A A, k
SR A IS PR e 1 . TRACP R ET
TR, 2 ST T 200 B P P R S AR

AR, KERGER 7 RIG IR BLR E A, 5
21 .35 RIERIYIPREF B BT (P <0.05) , ¥4l .
H 2 DL R P 2 N 2R AR R A, i R A
AR (P <0.01) . B4R AT B AR
SOERE BRI ? SE A TE S [l B L AR
41 1fiL 7 TRACP .RANKL #4%£ OPG .BGP J#/>, &4
41 OPG,OPG mRNA i/l ,RANKL ,RANKL mRNA
W% ,OPG/RANKL 1 AR, 2 B 38 3 41 1 400 il 4
A i P RS0 R 0 Ak RN AR A 4 A
YER. TR 25 2 N = 4l v OPG.BGP #
KPR R A TS, TRACP . RANKL J# 2, B 41 41
OPG #EH M mRNA &= 44 2 , RANKL & &
MRNA IR R A0, OPG/RANKL 3 &,
FWTINOR PO 7 Be A 4 BB 4 A 534 , DT B a8 B
HAER, T B A oAk, FErh 25 R 25 iR
ZH R A O3 A o L

LA 2 N R AL IS OPG B 414! OPG
HEH M mRNA FiEHm TR, i RANKL &
2020 RANKL 21 & mRNA IR R PR T E 4, B
FR 2NN R AER S I OPG J5 I T Hh 2540 (P <
0.05) , 7E M AR IM % RANKL J5 i % F i 2541 (P <
0.01). fEFHLH, P2y R4 e s OPG HH &
MRNA (P& RANKL 2 1 5 ik s T 2541 (P <
0.05). M4l FLHA LU K25 MR 4 T4 35
KRIEE ARG F 5 o HIL, saidh 25367 75 0
B, M 25 R A ARG YT 3 B R A 5 ik e A 5
SRR R 5 T AT REEL AT T R 0 A, X
WHE— 2 S

VB TR AR ER AR ), F3H—V
PR 55 MR ilidht . LA VUE Sk ah B4R
WRIUHE T3, % HTFE IS SRR R IR
FAT A BRI B SR B B 22 P A I8, SCPE Ty R A
MABIRZS, 205 A2 E R (BB I 2G4 oo <, SE il
5 LB R AT A AR AN R AR VB
{7 GEREMBIE; FHS Y IA0E mALE, #h 45 5 4200 3
FH L AR 3 A58 R, el s B a3 AR 2 24
HOW G B A R RIRCH . Il e Ll 25 e im0
WA T RE , PR UEAR 1B T2 1R 35 SR 1 T 7 s AR5 e
“VSIEIE, 250 R I T RE, T B RS IR
YO s IS R RE R B Y 0 QIR R B FR 1
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25000, RE s MICaE LR 55 B8 R B RO RO 4 i o3
IR AR, T X BL JE A X B A KR
H A BEZGIEIRYT B R AL b, AN R i 7R
AL, e R 24 T [0 1 PR B A %, LI
1125 PTG/ INGE NG BF , A1 - 8% ) 3 R0 o P
WL, A T %o i B AR TN VR TAE

ARSI ZE R B, MR VYR - AN fig B S AR
R, I BEE o I RANKL £% 32 35 3k 310 1) ik B 4
FRL TS P, 1Al E ARG I (4 1L T TRACP \BGP [k
FRESUE . TR e s BREIR YT B, R i 2 fof i 2 2URN
HH Y OPG.BGP 1315 T, RANKL . TRACP 11y
FEIRTH i, DT ) B B A i o3 A0 RN A2 1 B A e A=
i, 2l 1+ OPG/RANKL/RANK i %17 S B o i
Fivo JRBRPUAE 7 LIAMBLE 5 i AE o 3 7ERE SR
PR RIESE, AT 38 A 34 368 (412 2 B 240 B oA, 90 o
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