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Abstract: Objective To investigate the change of bone metabolism in rats with nephrotic syndrome (NS) and
the role of Astragalus and Angelica mixture (A&A). Methods Forty male SD rats (six weeks old) were randomly
divided into five groups: control group, NS model group, NS group treated with A&A, NS group treated with
dexamethasone (Dex), NS group treated with A&A and Dex. Urine protein, serum biochemical levels and the femur
length were measured. The bone mineral density (BMD) of whole part of femur was measured by Hologic ODR-
2000+DEXA. Serum osteocalcin (OC), aminoterminal propeptide of type | procollagen (PINP) and carboxyterminal
telopeptide of type | collagen (ICTP) levels were assayed by radioimmunoassay technique. Results The length of
femur of NS group treated with A&A and NS group treated with A&A and Dex were higher than those in NS model
group and NS group treated with Dex, respectively (P < 0.05 and P < 0.05). The length of femur of NS group
treated with Dex was lower than that of NS model group (P < 0.05). The length of femur of NS model group was
lower than that of control group (P < 0.05). The BMD of femur in NS model group was lower than that of control
group (P < 0.01). The serum levels of OC and PINP in NS model group were lower than those in control group (P <
0.01). The serum levels of OC and PINP in NS group treated with A&A and NS group treated with A&A and Dex
were higher than those in NS model group and NS group treated with Dex, respectively (P < 0.05 and P < 0.01,
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respectively). The serum levels of OC and PINP in NS group treated with Dex were lower than those in NS model
group (P < 0.05). The serum levels of ICTP in NS group treated with Dex were higher than that of NS model group

(P < 0.05). Conclusion The abnormality of bone metabolism exists in nephrotic rats. Dexamethasone treatment can

aggravate this abnormality, which can be improved by Astragalus and Angelica mixture.
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Table 1 The serum biochemical levels and quantitative analysis of 24 h urine protein among different groups (Xs)

Groups n Alb(g/L) Chol(mmol /L) BUN(mmol/L) Cr(wmol/L) 24 h urine protein (mg/24 h)
Control 8 33.2+2.3 1.5+0.2 8.6+0.7 36.8+7.3 7.5+5.9
NS model 8 20.4+4.6Y 7.1£3.97 8.4+0.2 38.8+7.8 236.6+£19.8?
NS group treated with Dex 8 27.6+3.6? 2.7+2.1% 8.3+1.5 33.2+2.8 41.2+15.19%
NS group treated with A&A 8 26.6+2.3? 2.6+1.4% 8.7+0.7 35.2+3.2 209.6+9.5"
NS group treated with A&A and Dex 8 30.8+4.2 2°%  2.6+2.6% 9.1+0.8 38.0+2.1 32.1+9.5Y-9

F 12.33 3.85 0.94 0.99 343.40

P 0.00 0.04 0.49 0.46 0.00

Alb: albumin; BUN: blood Urea nitrogen; Chol: cholesterin; Cr: creatinine. 1) Compared with the control group, P< 0.01; Compared with

the NS model group, 2) P< 0.05, 3) P< 0.01; 4) Compared with the NS group treated with Dex, P< 0.05
Alb (P < 0.05), (P <0.01), (P<
Chol (P <0.01); Alb 0.05) BMD (P <
(P<0.05( 1) 0.01); (P <0.05);
2.2 BMD , ,
(P < 0.05), (P >0.05)( 2)
(P <0.05),
2
Table 2 The length and Bone mineral density of femur among different groups (xxs)
n Length of femur( ) BMD(g/ 2
Control group 8 3.53+0.11 0.1599+0.0101
NS model group 8 3.35+0.09% 0.135+0.0137%
NS group treated with Dex group 8 3.16+0.11% 0.1208+0.0123°
NS group treated with A&A group 8 3.46+0.09% 0.1430£0.0114
NS group treated with A&A and Dex group 8 3.28+0.07% 0.1345+0.0073
F 11.26 7.32
P 0.00 0.00

Compared with the control group, 1) P< 0.05, 2) P< 0.01; 3) Compared with the NS model group, P< 0.05; 4) Compared with the NS group

treated with Dex, P< 0.01

2.3

OC PINP ICTP (P < 0.05) ICTP
OC  PINP (P <

0.01); (  P<005 P , (P >0.05);
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2.4 0.553, P< 0.05
B PINP =
3 0C PINP ICTP
Table 3 The serum levels of OC, PINP, and ICTP among different groups )
n OC(pg/L) PINP(pg/L) ICTP(ug/L)

Control group 8 31.49+4.16 3.58+0.46 8.97+3.22
NS model group 8 16.31+3.87" 2.02+£0.51" 8.71+3.29
NS group treated with Dex group 8 6.12+3.262 1.63£0.74? 10.15+3.77?
NS group treated with A&A group 8 25.90+8.26? 3.42+1.07? 8.04+2.30
NS group treated with A&A and Dex group 8 12.01£1.97% 2.47+0.88% 10.24+3.87

F 7.34 6.50 0.57

P 0.00 0.00 0.73

OC: osteocalcin; PINP: aminoterminal propeptide of tyype | procollagen; ICTP: carboxyterminal telopeptide of type | collagen. Compared with
the control group, 1)P< 0.01; Compared with the NS model group, 2) P< 0.05, 3) P< 0.01; Compared with the NS group treated with Dex, 4) P<

0.05
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