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ABSTRACT: Objective To study the effects of the krill oil and oyster soft capsules on bone mineral density, bone
metabolism and inflammatory state in ovariectomized rats. Methods The ovariectomized rat models were
established and divided into sham operation group, ovariectomized control group, low, medium and high dose of krill
oil and oyster soft capsule groups and calcium carbonate group, which were continuously administered for 3 months.
The body weight data were recorded weekly. At the end of the experiment, the changes in body weight, femoral bone
calcium content, bone mineral density of the middle and distal femur, and the expression levels of osteoprotegerin
(OPG)-receptor activator of nuclear factor kappa-B (RANK)-RANK ligand (RANKL) signaling system related
molecules in serum were measured. Results The low, medium and high doses of krill oil and oyster soft capsules
significantly increased femoral bone calcium content and bone mineral density of distal femur in ovariectomized rats;
middle and high doses of krill oil and oyster soft capsules could significantly increase bone mineral density of middle
femur, which was not lower than that of calcium carbonate treatment group. The results of bone metabolism markers
showed that the expression levels of alkaline phosphatase, osteocalcin and procollagen type I amino acid propeptide
significantly increased in the high dose group of kril oil and oyster soft capsules, while the expression levels of bone
alkaline phosphatase and C-telopeptide of type I collagen were significantly inhibited in the low, medium and high
dose groups. The results of OPG-RANKL-RANK signaling system related molecular detection showed that the
low-dose kril oil and oyster soft capsules significantly inhibited the levels of osteoprotegerin, and the medium and
high dose significantly inhibited the levels of osteoprotegerin, interleukin-6 and interleukin-8 in serum of
ovariectomized rats, and significantly increased the level of transforming growth factor-f1. Conclusion The krill
oil and oyster soft capsules can improve bone mineral density, bone metabolism and ameliorate inflammatory state in
ovariectomized rats through multiple mechanisms such as providing calcium source, maintaining the balance between
bone formation and bone resorption, anti-inflammation, regulating OPG-RANKL-RANK signaling system, and
reducing high bone turnover rate.
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Fig.l Effects of the krill oil and oyster soft capsules on
body weight in rats

22 HIHHGREREMN RINEER XREE B
BENRBEENEI

i 2 Af L, ST AR, OVX X R4 A B85
i B S RO it 4 R 38 3 PR IR (P<0.05, P<0.01),



72 B il 2 A iR A I A 4

FH1TE

FO R B2 AR TR T . 2k b miRE
2 f CaCO; 48y & 55 & at 89 B 3 & T 7 IRl
(P<0.01). =ZRYh . =SHEHANYIRE S TR R E
TR IR, RELHGET 222 5(P<0.05). ZIRPMK .
WL IR R CaCO; it HAZH B4 I S8 o i B 23 JEE 14
EE TR A, RG22 5(P<0.05, P<0.01), It
SN, R SRS L PR v s R R R B O
HHEAMETHFER CaCO; X IR . 45 R L HABIRh
SRR A A MR, RERSIGE OVX K EUE % .

2.3 BRENHE YRR B AN ERB AR B RIS
SN

ARG R X OVX K UL B T Bids 4
(ALP, BALP, OC, PINPY/KFE-fszmainiE 3 fim. HiR

2 N FE(P<0.05, P<0.01), Tfii BALP /K- i3 FH 5 (P<0.01),
T OVX KEUSCE AN b ARG, H 40 i I
IR Z . 5 OVX X HRZLAH L, R o o g s 94 15 K
R4 ALP. OC #l PINP /K- ZF5, k. . &
R BALP K-SR 38 TR 25 5B Bl AR o A g e 3
XF OVX K ERETE L HA B fE A
TR A W RS X OVX K BRI I HP B W e s

(CTX-1, TRAP)KF-HIFEMUNE 4 s, SHFRAMLL,
OVX X B2 K FUAY CTX-1 #1 TRAP K- % FFH(P<0.01),
T OVX KR EE R BGET Rz FMEE. 5 OVX X IRZLAH L,
2 B A W S I CaC O, T 18 K BLIK CTX-1/KF-
12 N K (P<0.05, P<0.01), 1ii TRAP /K JC i %25
(P>0.05). 45 3R/ BRI A WG RO FE Xt OVX K BUB TR,

FARAME, OVX X IR K ELAY ALP, OC 1 PINP /K2 W RA BB EA
a b 08r
35|
sk EES EES EES i 0.7 L
*
L e R I Tt IR R I
T 5 [ # I
@ 25 + gco 05| T
2 =
E 21| |04l
ﬂﬂ L
a 15 o o3 L
E[E ®
I 3

10 | § 02}

st 0.1}

0 R N VN GHE S ¥
A% «© X’t\ F NG 0& @3‘\) @f&\ @f@ 4;\5@ N\
o & & & T & o o 9

215 213
c 1.0 -
®%
~ 0.8} * ok ™ x T
£ Y T
E)
061
Bt
E[u:
i o04r
e
15|
§§ 02}
0
o %}»‘% %;»% %ﬁ% oF &»%
ENIE S VS
SPEFELNE
&
& & 3 o

2531

H: 5 OVX X HRZHAH L, * 3 n B B 35 25 5%, P<0.05,
LR HA W25, P<0.01; SEFRAMEL, #ERHA REER, P<0.05, #E RN AW B E XS, P<0.01. FF.
[ 2 BRAT A RO R OVX K BUBAS & & BB B 5 B B 52

Fig.2 Effects of the krill oil and oyster soft capsules on bone calcium content and femoral bone mineral density in OVX rats
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