5522 5 4 W RESSEAFFERE Vol. 22, No. 4
2016 42 A Chinese Journal of Experimental Traditional Medical Formulae Feb. ,2016

B L URLXS 5/6 B IR AR R K B R A QI 1) 52 i)

sRFET, TAE, A
(HBFER, KX 430061)

[(WE] BER BB L PR 5/6 B V) BRBA KBS RIS m . ik H 5/6 B Ik 47 K RS 85 (ROD) 4
T BENLAY R IE AL TR R P25 Bk = IR (1.5 pg-kg ™), B BORAR B0 B 40 (2. 25,45 g-kg ') LA T A
NLZ5¥) ig 8 JA, 4 25T 5 il K B AR 3R & (BUN) |, L JJLEF (SCr) , il 2048 4 (HGB) L 45 (Ca) ,BE (P) , SR PEBE MR Al (ALP) , 1k
2R Ob I A B AR SE IR R (iPTH) |, WLAE X BTN B % . &R 5IEH 4 KRB KB BUN,SCr K 8 7 (P <
0.05) ,HGB, [fil. Ca, B % & 8] B REAL(P <0.05) ,1fl P,ALP, 4Bt iPTH 8] B F+ 5 (P <0.05) ., J&Y7 )5 SRR A LA, B 42 ik
2.25,4.5 g-kg 'K BRI BUN,SCr /K W] W FAK (P <0.05) ,HGB, ifil. Ca, %% B W] W 18 (P <0.05) , 1l P,ALP, 4> Bt iPTH
Bl WREAR(P <0.05) . 4518 B 2 WOk AE B 0 i35 5/6 ' B BRASE 7Y BB ) 6 A0 A48 A | 28 22 ' ) e 3 Je R 4% 0T R o

[k@giR] BLWh; 5/6 BUIER; &1

[FEH%EE] R285.5 [XktRiIZA] A [XEHS] 1005-9903(2016)04-0106-04

[doi] 10.13422/j. cnki. syfjx. 2016040106

Effect of Shen’an Granule on Bone Metabolism in
5/6 Nephrectomy Model Rats

Z0U Xin-rong* , WANG Xiao-qin, ZHOU Quan
( Hubei Provincial Hospital of Traditional Chinese Medicine, Wuhan 430061, China)

[ Abstract ] Objective: To investigate the effect of Shen’an granule on bone metabolism in 5/6
nephrectomy model rats. Method: Renal osteodystrophy ( ROD ) rat models were established using 5/6
nephrectomy. The rats were randomly divided into normal group, sham operation group, model group, positive drug
calcitriol group (1.5 wg kg '), Shen’an granules low dose group and high dose group (2.25, 4.5 g -kg™').
Corresponding drugs were given by gavage for 8 weeks. Before and after treatment, blood urea nitrogen ( BUN),
serum creatinine ( SCr) , hemoglobin (HGB) , calcium (Ca), phosphor (P), and alkaline phosphatase ( ALP)
were detected; intact parathyroid hormone (iPTH ) was detected with chemiluminescence method, and bone
density was measured with dual energy X ray. Result; Compared with the normal group, BUN and SCr levels of
ROD model rats were significantly increased (P < 0.05), HGB, serum Ca and bone density levels were
significantly decreased (P < 0.05), serum P, ALP and whole iPTH levels were significantly increased ( P <
0.05). Compared with the model group, BUN and SCr levels in Shen’an granule 2.25, 4.5 g kg 'dose groups
were significantly decreased (P <0.05), HGB, serum Ca and bone density levels were significantly increased
(P<0.05), serum P, ALP and whole iPTH levels were significantly decreased (P < 0.05). Conclusion:
Shen’an granule can significantly improve the renal function and bone metabolism indexes in 5/6 nephrectomy
model rats, and delay progression of renal function and reduce the complications.
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18 4 5 B 9% ( chronic kidney disease, CKD) J& Iffi
PR UL N 22 K90 , 25 b it 8 4 ' JIE 95 5 1
Sk, Bk 2 A A D) RE IR e A B ORI B
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mineral and bone disorder, CKD-MBD ) & CKD 5|&
Ao B AR ZE AL, HUIR 55 IR (PTH) sl 4k 4= R
D Ao, A A 2US Mk, i A E R
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AR5, Ay G R — 20 9 I i R FH 4 pHEAR 31
1 ##
L1 2550 ey o5 B 22 W0k th 2 248 B
BEORE(Frab b 2020 1) 4l A, Hh il AL 2 b s B
7 2 il 4, B2 e i ) 5 20130526 , 3 fE bR s LLE
A AMCTF 1,56 mg-g ™", I AL ) B R it v
B4 50 0.225,0.45 g-mL AR, H L B
JLCHEIR 250, it 5 20141214, B A% 0. 25 weg/ki) ,
FH 25 488 7 e ) 10055 Bt vk A 0. 15 pug - mL ™y
W o A BUHUR IS IR 3R (IPTH) 2% & it 1 5 95 A6
i, 7 & ( 3¢ [# Bechman Coulter, #t 5 20140552) ,
PRZE A (BUN) , I JLAF (SCr) , Ml 1.8 FH (HGB) ,
LV B8 8 1R Wt ( ALP) , 1L %5 ( Ca) , it (P) 3257
S A ER(EE) ARALA, S
20140771] .
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JL, o A AR AR A S5 B, == R R R R R R
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EHH ARTFARA 2 4 B 5k =B, A, B BRI w4l R B Ca B W BEAR (P <
TR 5 41K B BUN, SCr, HGB B [ J# %~ 0.05) 1l P, ALP,iPTH B & 7t (P <0.05) ; i 24
(P<0.05) JH# J5 SR A, B Won AL & A =i, B2 POoRiA% . @il it gl 3 41 K B
Fi 4 KB BUN, SCr B & BE K, HGB B W F+ & Ca B ZYHTHA T+, il P, ALP,iPTH % 24 7iif B
(P<0.05), L% 1, WL (P <0.05) ; SR L As, B ik — B4, 5
3.3 XJREUM Ca,P,ALP,iPTH &t iyszm 2y 2Pk AR, & 5 & 4 KR Ca B B 7+ &, 1l P,
AT SIEH 4 RF AR WA e, B A, i ik — B ALP,iPTH B i fE{R (P <0.05) , lLE 2,

£l SeHlSHEERERARAZEE BUN,SCr #1 HGB K ER &N (x+s,n=8)
Table 1 Effect of Shen’ an granule on BUN, SCr and HGB levels before and after treatment in renal osteodystrophy ( ROD ) model rats

(xxs,n=8)
F 4 BUN/mmol - L "' SCr/pmol - L~ HGB/g-L"!
2571

gk F 24 Fi 2 J 2 2 F 2T e
EH - 7.4£0.8 7.3+0.5 23.5+5.8 33.8+5.4 141.4 4.5 155.2 £22.1
IEEFN - 7.8+0.8 7.0+0.8 24.1+3.2 33.7%5.9 136.8 4.8 131.1%19.1
R - 17.0 £3.7" 20.2 +4.5" 73.5 £23.0" 100.1 =26.7" 112.4 £8.3" 89.2+7.5"
H=m  1.5x10°° 15.9+2.6 12.7 +4.3 65.8 £10.7" 73.5£19.6 121.3 £10.0 122.6 +13.1
Wik 2.25 15.6 £4.1 12.5 +2.5% 72.3 £21.4 59.6 +9.3% 124.6 +8.0 134.0 +14.0%

4.5 15.7+3.8 13.7 £2.3% 74.6 £16.5 60.8 £8.3% 118.0+9.3 123.2 +5.4%

TR SR AL B TFEARAMALE P <0.05; 25 5B ED P <0.05(F 2 7).,

®2 BRENMEEBERARBHR/EM Ca,P,ALP 1 iPTH 22 KM (2 £5,n=8)
Table 2 Effect of Shen’ an granule on serum Ca, P, ALP and iPTH levels before and after treatment in renal osteodystrophy (ROD) model

rats(x +s,n=8)

- F Ca/mmol-L ™" P/mmol - L~ ALP/U-L"! iPTH/pg-L ™'

A /gkg ! H 25 H#E B B H 251 e i EN) H#E
E# - 2.9+0.1 2.9£0.05 2.120.3 1.8 £0.2  156.5+23.2 122.4229.1 9.2%2.0 9.7+2.3
ICEPN - 3.0£0.08  3.1x0.1 2.3+0.4 2.4+0.4  156.1+28.0 128.7+48.9 10.8+2.9 9.2+2.0
AR - 1.9+0.4"  1.8+0.4" 3.8 0.5 4.1x0.9” 181.5+32.2" 197.0+31.5" 13.06.6"  14.0 +4.5"
=/ 1.5x107°  2.1x0.8 2.9£0.1% 3.6£0.7"  3.4%0.7  167.3+21.9 130.6+22.9% 12.1%3.9 9.6 £1.5%
ik 2.25 2.0£0.2 2.7+0.1% 3.4£0.6"  2.5+0.1Y 172.0+38.2 135.1£23.3% 12.3 2.1 8.7+1.2%

4.5 2.0£0.05 2.8+0.08” 3.7x0.6"  2.7£0.2” 182.2£20.6 133.6=40.6> 11.9x3.4 9.3£0.7%

3.4 APCHURE BMD @IS0 SR LA B R BREAKEAXMEER BMD MK (vsn=5)
¥ Qﬂj( & BMD i & BRfEE ( P <0.05 ) . Efﬁ 740 M Table 3 Effect of Shen’ an granule on BMD levels of RDD model
iﬁz ,EL,“: @j:éﬂ '%ﬁ%ﬁ*i{f& 3 [J = Qﬂj(ﬁ BMD Eﬁ rats after drug administration (x +s,n =8)

IR (P <0.05), i3 3, w13 B BMD

4 iTJ‘-L/k\' /g-kg ™! /g-cm 2

CKD-MBD ‘& 1 igﬁ@ﬁn%@% BMD B 1EH - 164.75 £41. 60
W EE AR R S . /8 CKD e,y TR - 168.36 +13.45
Tk £ D %u%%%%AKE, B 1-o 32 AL B - 120. 15 +12. 02"
SR, 1,25-(OH),-Vit D, A& R i, i gy W 1.5x10°¢ 160.13 = 4.867
e L KA, AR IR A B Py D HERER 2.25 165.73 = 8.22”
2 AR T IR T VA RIS R A2 A I A B B, X FEOR 55 4.5 158.63 + 7.46”
F 400 S 2k 7 ARG, ik 45 PTH Zp i 21 Rk, B VB IE WAL P <0. 055 5 BUB AL LB P <0.05.
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EF/NERUE i #6 (GFR) 1 T B, B E R 8 HE T 95
D BEE BRI AT, IR T R o R Ml I E — O T A
T PR 25 Ji 26 40386 AR 3 0 PTH 5 55 — J 1f )3 FGF-
23 (A N 2 1 - FRALER IS M AZ M X FOIR 55
F) B71 S S50 6 28502 0 5, PTHAM 4 227 5 g 4 PTH
VE R B 0 P, Aol Rl HE itk a2, B T i G 22, AT X
JOIEE v Wl I 5 ofe ARG = AR T E RN I A
fn 7 CKD #EFE

ABEFELL 5/6 B V) Bk G I B koK Jr vk AR
CKD 4 Jf MBD  [UBEAY | X455 A0 K R 45 7 15 &2 i
BT WIGE T, B OB RT I A 25 1 )5 HGB, SCr, UN,
ALP,iPTH,Ca,P } 255 BMD & . 455 575,
5/6 BYIBRAJG 1 H, & 84 SCr, BUN 5 1E % 4
R T ARt W1 & 7w, HGB B i B AIC, 1l Ca,
BMD F&1i%, Ifi. ALP,P,iPTH F} & , #£ 7% CKD-MBD #i
RUGIAE T, 259 T B, A )k BB 2 0k 4
SCr,BUN 51 2 [b 4 B & [ %, HGB B & 7} &1 5
B 22 Jki 4 5 B 4k = B4 e 8 HGB, SCr, BUN JR A
BB okt . A4k, g J BMD K 4 45 B 8w, Bk
—EEAL M Ca F475 ,iPTH, ALP [, BMD 3458 , {H Ifil
P AR AW AN B 55 10 AN ] 5 2 B 2 ORL T i KRR I
Ca Fti, il ALP,P,iPTH FEAI%, BMD 345 , (H HAE M
AN 52 5 O

CKD &Im AL Ry S A 2, B 5 68, K AR
AT, B I TE R N S e AR A YRl 5 B
G2 B BRIk R T R ERE KRB,
FE AN B L, L ik o B R D i il A G ot
FH 1l Caspase-3 I ft. , If-38 it MAPK {55538 % okl 4 #b
R 52 5 W5 = 10 2 40 M A0 405, DA T s 21 s
JINGEE ) B B AR 7, R B AT AR AT L YRR R
PRH FHANEH PR 250K (i b 2y, i S A8 1 A T
T 15 240 L 3 A R0 B el i A B A P, BB A% ot
DA S I G, B Al i G, /M B Bk B
O S = 185 B A N7 B =R LT - 19
P8 AR HERE , BRI 2> TGF-8, 1 o-F 3 LA Z) & (A
(¥ 223k , AT BEL IE B 27 44k . A B oE s, I
WURLANH BE e 3% CKD-MBD £ A1 K B 2 g, [ i

RE ke85 0 Wl A, o3 0K 6 e 1R il 9% P, IR PTH
K-, 3 BMD BT ek 36 B AR, AR CKD %
(45145, ol R B 24 T 0 CKD B H It % E 7R 97 32
BT R A7 (B AR R BL G A 15 e W)t — 2
LD

[ &% 30Hk]
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