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Effect of Codium Fragile Extract on Collagen Content and Collagen Cross-link Formation in
Ovariectomized Rats. Park Mi Hwa, Kang Sung Rim and Kim Mihyang*. Silla University, Busan, Korea,
Dept. of Food and Nutrition, Silla University, Busan 617-736, Korea — The aim of this study was to eval-
uate the effects of Codium fragile(CF) extract on the collagen content and collagen cross-link content
of the connective tissues, alkaline phosphatase activity and calcium levels of serum in ovariectomized
estrogen-deficient rats. Three groups were surgically ovariectomized. The fourth group was sham
operated. Sprague-Dawley female rats were randomly assigned to the following groups : sham-oper-
ated rats(Sham), ovariectomized control rats (OVX-CON), ovariectomized rats supplemented with CF
at 50 mg/kg body wt and 200 mg/kg body wt, respectively. The CF were orally administrated at ImL
a day. The ovariectomy caused a decreasing in collagen content in bone, cartilage, skin and lung
tissues. However CF groups, supplementation with Codium fragile extract, increased in collagen content
in bone and cartilage tissues than OVX-CON group. Pyridinoline content in cartilage collagen was de-
creased by ovariectomy but supplementation with the CF extracts was similarly increased to Sham.
Alkaline phosphatase activity on serum of CF groups decreased than OVX-CON group. These results
suggest that CF supplementation prevents post-menopausal bone loss, thus it may be used possibly
to improve the quality of life in menopausal women.
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Table 1. Experimental design of animals

Group (No.) Treatment
SHAM (6) operated rats
OVX-CON (6) ovariectomized rats
ovariectomized rats supplemented Codium
i agile ethanol extracts at 50 m w/da
OVX-CES0 (6) gile ethanol 50 mg/kg bw/day
OVX-CF200 (6) ovariectomized rats supplemented Codium

fragile ethanol extracts at 200 mg/kg bw/day
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Table 2. The body weight gain, food intake and food effi-
ciency ratio on supplementation of Codium fragile
ethanol extracts diets for 7 weeks

Body Food Food

. Weight intake efficiency
weight (8) ain(g/day) (g/day) ratio(FER)”

SHAM 25287426127 523+419 20.05:3.08 0.26:0.13

OVX-CON 319.12+31.65 685525 23.63+2.94 0.28:0.14

OVX-CF50 305.06+31.10 678484 24.23:618 027:0.19

OVX-CF200 298.68+25.03 581:4.78 24.09+5.70 0.25:0.10

D Refer to comment in Table 1.

2 All values are means+SD.

% FER : weight gain (g/day)/food intake (g/day).

Values are not significantly different among treatment groups.
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Table 3. Composition of various minerals of codium fragile
(unit : mg/100g, dry basis)

Minerals Contents
Ca 616.60+59.34
P 142.84+15.31
Na 891.30+199.80
Fe 46.48+29.09
K 135.29+31.06
Mg 483.37+59.27
Zn 7.35+4.86
Pb 1.97£0.06
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Fig. 1. Effect of Codium fragile ethanol extracts on serum
Alkaline phosphatasse activity in ovariectomized rats.
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Fig. 2. Effect of Codium Fragile ethanol extract on collagen content in
bone of ovariectomozed rats. ~ Significantly different from
ovariectomized group : p<0.05. ~ Significantly different from
ovariectomized group : p<0.005.
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Fig. 3. Effect of Codium Fragile ethanol extract on collagen
content in cartilage of ovariectomozed rats.
Significantly different from ovariectomized group :
p<0.05.



Table 4. Effect of Codjum fragile ethanol extract on pyridinoline
content in cartilage and bone of ovariectomized rats

3 Pyridinoline
Group :
cartilage (mg/g) bone (mg/g)
SHAM 3.98+0.43% 0.76+0.09
OVX-CON 2.92+1.00 0.69+0.07
OVX-CSF50 3.99+0.15 0.79+0.06
OVX-CSF200 3.73+0.28 0.73£0.16

Y Refer to comment in Table 1.
? Values are means=SD.
" Significantly different from ovariectomized group : p<0.05.
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