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A study on the effect of casein phosphopeptides and vitamin C combined on the rat bone
LIU Zhong-hua, LIU Wen-jie, ZHANG Yan, PENG Xue-lian
(Shandong Center for Disease Control and Prevention, Shandong Jinan 250014, China)

Abstract; Objective To investigate the influence of casein phosphopeptides and vitamin C combined on the bone density of
rats. Methods Wistar male rats were randomly divided into 5 groups by body weight (three experimental groups and two
control groups). Three experimental groups were low, medium and high dose groups with the dosage of 5, 10, 30 times of human
recommended amount respectively. All experimental groups were administered by gavage a low calcium foundation feed, and the
efficient calcium capsule was administered once a day which contain casein phosphopeptides and vitamin C. Daily calcium
carbonate consumption (as Ca) of calcium carbonate control group was the same as high dose group, and low calcium control
group were administered an equal volume of deionized water by gavage. Bone density and other indicators were detected after
three months. Results High dose of casein phosphopeptides and vitamin C could significantly increase the rat bone calcium
content and femur midpoint of bone density, the high and medium dose could increase the femur distal end bone density, and all
experimental groups’ femur weight were no less than the calcium carbonate control group. Conclusion  The casein
phosphopeptides and vitamin C combined could effectively increase bone mineral density

Key words; Ca; calcium carbonate; casein phosphopeptides; vitamin C; bone density; calcium intake;

strengthening nutrients

2002—2005 4F T [ B R B KA RE B RO TRBAAIE A SIS ROR R B R A H
8.8% ' B RARPESOR B R AL, EIFE  BEESRKN T T — 50 &L R 4
250 L FRIEE, H AT RS O
A B3 :2014.09-04 g — it 3 A G HE R B ik, 1997 4F 5L T

EEBM 2% d ZEEF FRH 04 RM I -
E-mail:h53182679589@ 126. com AL (WHO) R B4R 10 7 20 HEo5 4 R




i 2 B R IR A ZE A= 32 C I R Bl #1153 7

XA, 4

—555—

B H 7 AR AT B BB AR AE A, X
B BB AMAE B TI7 T2 2 A T PR35 R4 i 2R 35 AT 46
PR Gk s s A RN AT HBUA Y
AN A ANBR FR S | L- IR R B | S SRR 5 85 3l
Wy DA, S 70 S5 AN 7 it 3l A A IR AN B
SEMAMSRCR A B B S % 2R 11 BRIk
(CPP) A JOHL RS - A B A 2 i S 85 558 )
A SR s e 3R C AR —Fh YL i
A AE R A R AR B B AR ST
EREE BB IR (AR R C RGN I A5 B AR )
RUCE 52 M i UL A1

1 #RE5FE
1.1 #hK
1.1 KES

TR RIS e 5 H 1L AR 48 5 e T B A o s T
il NS W B R 4% | & 2 R IR K 4EA: R C 4%
NEHEFFI R 0.06 g/kg BW, Hod s & 25 (i
BRIk 4ErE & C 20500 6.97 2. 67 2. 67 mg/kg BW,
1.1.2 SEshy)

BEH SPF P A 4 JE 2247 T 7L Wistar BT R
UL IRTE 60 ~75 ¢, M4 H AL st 46 B R A YIRS B A
FRZNF] [ AT HES . SCXK ( 57)2009-0015 ], TF: T
LU R A5 9 9 T )5 42 ol v o0 B B 2 sh 49 s [ 34 T IE
5 SYXK(%)2008-0005 ] , R (22 +2) °C 4
YR (50 £10) % .
1. 1.3 FEE SR

JEFE RLALRE X 4R %% B2 ( 9¢ [’ NORLAND-
Stratec) | Bl E # A0 B KK

BRERESARIETR R (S5 : BW3011) \EDTA RifEH
W (9’5 - GF223) ¥ H E Zhnp e, S8,
1.2 ik
1L.2.1 st faa

Wistar HEPER R 1 GG 256 12 h, B
T, AR AT BEAIL A3 kg 085 X 2L e 7 5 X LA
i AL, Al 10 H

o KM B AR HERE R H AR AL 0. 06 ¢/
kg BW, LIAE Y T ARHERE 219 5,10 30 f5 e K
BUEAE p AL, B 0.3.0.6.1.8 g/kg BW,

A5 20 24 ) PEAVR A i it i RE AR R B KL &
2 HE B 25 T K UM N ok BE A2 i 1 R/ d; ik R S
X PR L E 522. 5 mg/kg BW BRIRES 1 /d( & 45
5w R a2 A R, A il 40% , BI
209 mg/kg BW) ; {5 X B4 DL A IR 0 25 15 1K
REZIAWHES . L5 T 3 D H E S % E
IRe S5 45 R A

TS SRl DRk B PR B SR 30 5 IR H R
FIFLY (2003 4FRR) 1 BR L E
1.2.2  F5briE

IREEE AR E 12 h 5, e R, 1 W/,

BB E R E L SR 3R 3 S H TG ARSE RS H
AR, 105 CHER T, FREs T,

B T Rk A I AR A SR A e
FEMAH AR A 105 CHET B TR Es h R 2 A bt
B BORBRAMBE T 105 CHEEE, RES T
H AR W TH AL, ] EDTA i 5 1200 2 1%
s ST )k R PR R S B i I SR R R
FA SR 146. 0 mg/100 g,

JRe BB B < ] B B A X B 4 B AY
D)5 2 A0 3 R i ) 1
1.3 Gttt

K H SPSS B TS it 34, R 7 22501,
e AT SRS, 2555 A P A, ISR FE
<Fy o5, P >0.05, 4518 AR 22 R G E
SGWR FIE=F, ., P<0.05, W) £~ 1R86 41 Fn
1 AN B8 2R X5 5000 5 R B B O TR (g KR 5,
Newman-keuls ) #E 47 G 115081, X AR IE A
ZEATT BRI IR AR 90 A T 580

2 R
2.1 KRBT

270 41 R BRI ) 4 A B 5 1 0 R 2 T A
ZESFIG AR (P >0.05), 3 AEIREE
W B4 R S 8 RIS 12 i A R A S 4
B R 2 R BRI B S5 A 0 R LA 22 S 1
Gt #E L (P>0.05), FEWLFE L,
2.2 WK ERBCE R A

ARG X HR A L5, 4% 791 o 20 R e i 5 201 e

F1 YRR RIAEE B (x £5,g)

Table 1  Weight of the experimental rats at each phases

W4

%8 JH

KIRE

20 51 LRSS

R4 X HE 21 69.50 £3.65
Tl T 15 X} R 24 67.73 +5.83
&4 (0. 3 g/kg BW) 67.40 £4.53
R4 (0. 6 g/kg BW) 68.92 +5.39
R4 (1. 8 g/kg BW) 67.38 +4.40

163. 03 +14. 34
162. 11 +13.31
162.51 £ 18. 88
167.76 +12.21
169. 94 +14. 26

198. 88 +13. 40
204.22 +16. 10
200. 59 +19. 62
208. 03 +£23.59
212.49 £17.57

232.21 +10. 80
235.48 +19.06
235.24 +20. 81
242.41 £22. 47
242.80 £17.71
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Table 2 Femur weight of each groups rats

21571 s 2 BB ERE g
A5 X} A 21 10 0.2526 0. 0420
BRIRES X 1R 21 10 0.3295 0. 0622°
{EFIHE 41 (0. 3 g/kg BW) 10 0.3596 +0. 0492
I (0. 6 ¢/kg BW) 10 0. 3843 0. 0365
R (1.8 g/kg BW) 10 0.3731 £0. 0452
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Table 3 Femoral calcium content of each groups rats

2157 PR BB E R/ (mg/g)
R4 X HE 21 10 181.38 £19. 16
Tl T 05 4o} R 20 10 202. 53 £23. 88°
I ZH (0. 3 g/kg BW) 10 201. 57 £23.19¢
PRI (0.6 ¢/kg BW) 10 209. 58 +24. 32°
R4 (1. 8 g/kg BW) 10 226.23 +19.98%

e AS ARG R L3R 22 A Giit# R X (P <0.01) ;b R 5k
FRAEEXT HEZH L 25 S A Gait 08 L (P <0.05) ;¢ R 5 RE5 X HE 4t
MEFERITFE X (P <0.05); T ZFM. x> =0.800 8,P =
0.938 3

2.4 XK BB E B % B 152 )

SRS B2 LA, v v ) ik 2 R R 1 o) R
B g B 2 R A S R (P <0.05,
P <0.01) ,im.Couifie B % 22 S WA Gt L
(P<0.01), SHRmRES5X AL L, im0 4L e v
MEBEEFSAGIEE L (P <0.01) A& &
SR O R 2 A G E (P <
0.05,P<0.01), TEWFK4 5,

K4 KREKREPREHE(x£s)
Table 4 Middle femoral bone density of each groups

20 51 HYE R P EEE (g em?)
IR A5 X} 21 10 0.075 2 +0.005 8
Tl T 85 X6) IR 20 10 0.095 0 £0. 016 7*
EFIE4H (0. 3 g/kg BW) 10 0.082 8 0. 008 7"
FFFHER4L(0. 6 g/kg BW) 10 0.089 2 +0. 007 5°
ERIHRL (1.8 g/kg BW) 10 0.112 0 £0. 018 5%
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Table 5 Femoral telecentric bone mineral density of each groups

2R 5 PR YR/ (g/em?)
fRRA5 X} A 21 10 0.097 1 +0.009 9
TS X HE 21 10 0.118 8 £0.009 1*
&5 2H (0. 3 g/kg BW) 10 0.101 8 £0.012 1¢
PRI (0. 6 ¢/kg BW) 10 0.130 1 £0.017 1%
FFHEE (1. 8 g/kg BW) 10 0.139 6 £0.012 0™
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