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Effects of Modified Liuwei Dihuang Decoction on Kidney/Bone Injury of CKD-MBD Model Rats

GUO Huahui', LIANG Qungqing’, LI Hesheng’, YANG Yilong’, HUANG Jiasheng’, CHEN Penghui’, LAN
Congying’, HUANG Renfa’[1. Graduate School, Guangxi University of TCM, Nanning 530200, China; 2. Health
Examination Center, Ruikang Hospital Affiliated to Guangxi University of Chinese Medicine, Nanning 530011,
China; 3. Dept. of Nephrology, Shenzhen Hospital (Futian) , Guangzhou University of TCM, Guangdong
Shenzhen 518034, China]

ABSTRACT OBIJECTIVE: To study the effects of Modified liuwei dihuang decoction on kidney/bone injury of chronic kidney
disease-mineral and bone disorder (CKD-MBD) model rats. METHODS: The male SD rats were randomly divided into normal
group (n=10), high phosphorus group (#=30), model group (n=30), calcitriol group (positive control, 0.09 pg/kg, n=30),
Modified liuwei dihuang decoction group (10 g/kg by crude drug, n=30). CKD-MBD model was established by high phosphorus
and adenine diet for 6 weeks. After modeling, normal group and model group were given normal diet/high phosphorus diet and
intragastric administration of water. Administration groups were fed with normal diet and given corresponding solution
intragastrically (water as solvent), 0.1 mL/kg, once a day, for consecutive 6 weeks. Blood sample of rats in the normal group
were collected, and they were sacrificed after the last administration. Blood sample of 10 rats in each other group were collected,
and they were sacrificed at 2, 4 and 6 weeks after administration. The contents of blood urea nitrogen (BUN), serum creatinine
(Ser), calcium, phosphorus, iPTH, FGF-23, RANKL and osteocalcin in serum were detected in each group. The bone mineral
density (BMD) of femoral was measured, the morphological changes of renal tissue and bone tissue were observed, and the
percentage of renal tubular injury and the score of renal interstitial fibrosis were calculated. RESULTS: Compared with normal
group, above indexes in high phosphorus group had no significant change at different time points (P>0.05). There was no
abnormal change in renal/bone tissue. Compared with high phosphorus group at the same time point, the contents of BUN, Scr,
phosphorus, iPTH, FGF-23, RANKL and osteocalcin in serum, the percentage of renal tubular injury and the score of renal
interstitial fibrosis in the model group were significantly increased, while the contents of calcium in serum and the BMD of femoral
were significantly decreased (P<<0.05 or P<<0.01). The renal tissue showed diffuse fibrosis. The width of trabecular bone was
increased and the number of osteoblasts was decreased. Compared with the model group at the same time point, the contents of
BUN (except for Modified liuwei dihuang decoction group after 2 weeks of administration) , Scr, serum phosphorus, iPTH,
FGF-23, RANKL and osteocalcin, the percentage of renal tubular injury and the score of renal interstitial fibrosis in Modified
liuwei dihuang decoction group and calcitriol group were decreased significantly at each time point; serum calcium content and
BMD (except for 2 weeks of administration) were significantly increased (P<<0.05 or P<<0.01), and the pathological changes of
renal/bone tissue were significantly improved; there was no statistical significance in above indexes between Modified liuwei
dihuang decoction group and calcitriol group (P>0.05). CONCLUSIONS: Modified liuwei dihuang decoction can improve kidney/
bone injury of CKD-MBD model rats, and improve BMD and regulate disorder of calcium and phosphorus metabolism.

KEYWORDS Modified liuwei dihuang decoction; Chronic kidney disease-mineral and bone disorder; Renal tissue; Bone tissue;

Injury; Rats

PR B JUE 95 0 49 J53 A 5B (Chronic kidney dis-
ease-mineral and bone disorder, CKD-MBD) , [HFR'& 145
I, 212 P B IS (Chronic kidney disease , CKD) (R & 7E
P i R el AR TP R DL I R, B I R R RS
R B A A 2L Ak R RS IR T RE T LB
WS AL SE R AU S5 R s o
i BT R A 3 2 S BUMLAE S H A AR Uk
AR YRS ALITIF A0 A S5, )™ EE 52 CKD [ 3
() A A B SRS AR R i e S
CKD-MBD 1 5 %955 BRAFAE™ , 10 B 4 48 32000 e B i
ORI BT B T 1T o v B 4 i £ B IR A A i T
B B A RN AR A R, A AR R AR A A
5 F«B 32 /435 Ak F 7 B4 (RANKL ) |, 5 4 M ) A s
VIR R A BRSO T AN ) AT S 308

TEZES 2021 45 3286 1

SR IS | R B A St . I D R B, B 2
JH AT 38 5o 53 W AT 4 A K - 23 (FGF-23) B ik 2R
I . Wnt £ L5 538 % 301 I8 7 Dickkopf 1 (Dkk1) %5k
S o5 E 0 LT ) T R 7B A & B
RIEEEAE A, Hoh FGF-23 /K F-7E CKD 48 B ] I B
IR, A& CKD R B2 bR 4
AN E A A TGRS B)E AT =, BUNL
ZHUF ) , HAT LA AN B Z Dk, B3R A A
T RS AR ST MR SR M B R TE S L T
Y FEA b AR HERL FE S S R SRR
15 5 BOR B8 04 fif B , FERCIR BH K, FH2106 14
P, AR A 25 SORIK R RN B BH R B SR TR
27 BARNERIK AR SR B Z R, AR
LTI S S, DA 7S A b 337 1] 38 3 0 o 2 1

China Pharmacy 2021 Vol 32 No. 6 - 691 -



FGF-23 1) 1K 11 45 P ORAP 442 5 e b S 24wk
AR A T e i 200 PO B, e s o R B o
A R R AR IS 2 e B I E TR O R AR
BN BIAE AT BT, AT A0 B R 7 R s B
% CKD-MBD BB K B A 2 S 5200 , B 76N
i 2 (873 L7 AN = o7 E00] 197 SVARH B9 e 2 i

1 ##l
1.1 FE{EE

A G I FH 32 B A 145 SpectraMax Plus 384 7l
A KR (25 E Molecular Devices 23 ) ) . TDZ4-WS
ARG 3 31 25O WL G e R4S B 57 2 A BR A ) )
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Tab 1 Effects of Modified liuwei dihuang decoction
on the serum contents of BUN, Scr, calcium
and phosphorus in CKD-MBD model rats(x +

s,n=10)
il WS BUN,mmol/L  Scr, pmol/L %, mmol/L B, mmol/L
E#4 WAER 5361135 1547139 2832018 229£0.16
HAEA BOR 5331057 14184122 2.85+0.06 2304031
B4R 5384034 14231038 277018 2284018
DGR 539+020  1426%057  279£0.17 230£0.18
i BAOR 1688523177 241611397 189£006"F 3541026
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WIOR 187343 2998£1.05°F  169£0.137F  391£0.157
MRAMA A A28 14704118 2148£156°  2124007°  298£0.127
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FR=EA AU 13621203 22414035 2191025 2.92£0.047
WIRAR 1415243 2097£112F 2422035 286%0.107
WBA6R 1148£187F  1805£173F  2631031%  272£0227

T 2 5 Bl B 2E AR [ i ) A e A, " P<<0.01; S RE AR A A []
Jia] & b4, “P<<0.05,%P<<0.01

Note: vs. high phosphorus group at the same time point, ** P<<
0.01; vs. model group at the same time point, “P<<0.05,"”P<<0.01
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Tab 2 Effects of Modified liuwei dihuang decoction
on the serum contents of iPTH, FDF-23,
RANKL and osteocalcin in CKD-MBD model
rats(x+s,n=10,pg/mL)

A5 iy )=} iPTH FGF-23 RANKL BEE
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MRS A2 772611297 20274423917 664657587  631.05+41.717
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I g b A, #P<<0.01
Note: vs. high phosphorus group at the same time point, * * P<<

0.01; vs. model group at the same time point, “P<<0.01
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Tab 3 Effects of Modified liuwei dihuang decoction

on BMD of CKD-MBD model rats (x + s, n=

10, g/em’)
415 LR B4R 526 )
AR 5446+ 0.584 53501425 5598+ 1073
ruitl 35760273 2.808£0.049° 1840375
I SaVSIE: e 3.370+0.842 423540351% 511740793
B 3.109£1.003 412706557 5212404117

T« 5 F i AR ZE AR [ I i) PL A, * P<<0.05, * " P<<0.01; S5
SUARTR] I I A5 HE S, P <<0.01

Note: vs. high phosphorus group at the same time point, *P<<0.05,
“*P<<0.01; vs. model group at the same time point, “P<<0.01
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Fig 1 Pathological micrographs of renal/bone tissue

of rats in normal group
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Fig2 Pathological micrographs of renal tissue of rats in each group at each time point (Masson staining, x400)
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F4  INBEINIR I E A XS CKD-MBD 428 A R S H AR
SFEXSHHIZM(n=10)
Tab 4 Effects of Modified liuwei dihuang decoction
on the related indexes of morphology of renal
tissue in CKD-MBD model rats(n=10)

413 B i BNEBR ML, % BEAHAME, 5
Ex4 BH6R 448 0.10
LAy BIR 42 0.17
w4 454 023
SBH6H 457 0.17
i B9 5707 177
B4R 61.70" 203
HH6H 86.07° 283
Tk s A4 BHR 3917 140°
B4R 399" 087%
526 20.79% 040%
B=F4 BHR 29.20% 147
AR B90* 1.00%
SHH6H 16.16” 050

s 5 Bl B ZE AR ] I B s RS, P<<0.01 5 S5 A5 B 2 A [+ 1
il 5 L4, *P<<0.05,P<<0.01

Note: vs. high phosphorus group at the same time point, ** P<<
0.01; vs. model group at the same time point, “P<<0.05,"P<<0.01

5K, I B AT AT — PR S A T RE S EUE AR
AL B SRR M AT A 2 NRERECR , R A S
SR IS ) AR AN o e el e R 2 R
ARG, e 25 AU AR ik
A, B0 A S 0 PR Y R ORI, f 4G FGF-23
RANKL OPG FIEALEE 1, X L8R -2 SN A 1 4 i A
B A AR A TS PR, Ak, RANKL 5 B 45 2 14 43I il

32 iPTH 45 Z Fi [N 5520 o 24 CKD & A= i), [ (RN

e

4252

ECESENL|

452564

Hali BRI

Ry

iPTH 43 M5 384 %2, ] 3] 8 RANKL Fll B 45 £ 3w, 1
CKD F AR B , FGF-23 7] FAIRIMLIE 1, 25-(OH ).Ds 435,
FFBH AR iPTH By 2 B2 A= 5 B CKD ANt i |, iPTH
T ANKTRE It — 25 3 T FGF-23 .\RANKL FIH £5
RIA R, SECECEZEL R CKD-MBD &£, it
AT UL 5 A Q- i X 4E2% CKD-MBD ik e L f 2
e . B R, 0.75% B E S TR & il S ELIA
Bl e B A HERR RE D T L B i
Z KW Sk, 715 & CKD-MBD™, AHFFT 45 5 i
7N, TR A A, PRl v B R A K R SR B Y
I UL B S 5 728 T 1 AR A5 A B ) 7 T ol R Rt ¥
BUN FI Ser & & & , #5820, B AL 4RI B 41 21
R0 S AR, HE R CKD-MBD BRI S i . FH
AL UL TEF R R R B AR XL i 5 . IeAh,
AHIFFE I KB, 5 Bl v 1l 2R A () B 1 05 B A, A 2]
K BRI 3 FGF-23 . RANKL 14845 % & 5 14 5 % 7+
L, HIHEACE 5 5 DhRe i fh R A — 2, R
FIRHTFATRES S T CKD-MBD i & 4R K SRR

W EE 2% | Jf G “CKD-MBD” — i, 1fii 4% #f# CKD-
MBD Il PR B, % 8 T B B B e,
AAEE, AL . EHE BTV ITIESE , IR 7S bR Hh
A B AR R, RTS8 S R i PR A A BELASE AR K
SUE /N R LF AR g A2 0 ARBFIEE— 2 R I,
Wil 5 B () A S, S  2 R BR AR '  405 A S W o 1)
O ERECI 25 L, iPTH . FGF-23 . RANKL Fl8 45 2 &
LR N B = OF < D)1 SAN Y S e w7 B e il 1]
2, FE 1M #E . iPTH . FGF-23 . RANKL Fl -8 45

R _

IR R 21 A =R

E3 ‘HKREHESEHARKERSHE (Goldner’'s=&#E, %x40)

Fig 3
ing, x40)

rhEZEE 2021 E 32 EE

Pathological micrographs of bone tissue of rats in each group at each time point(Goldner’s trichrome stain-
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