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Effect of Capsosiphon fulvecense Extract on Collagen Content of Connective Tissues in Ovariectomized
Rats. Park Mi-Hwa and Kim Mihyang*. Dept. of Food and Nutrition, Silla University, Busan 617-736, Korea
— Osteoporosis is one of the major health problem affecting postmenopausal women. Estrogen defi-
ciency results in an increase in bone turnover, lead to bone resorption and an increase risk of fracture.
The aim of this study was to evaluate the effects of Capsosiphon fulvecense extract (CSF) on the collagen
content of the connective tissues and alkaline phosphatase activity of serum in ovariectomized estro-
gen-deficient rats. Three groups were surgically ovariectomized (OVX). 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-control), ovariectomized rats supplemented with
CsF at 50mg/kg body wt (OVX-CSF50) and ovariectomized rats supplemented with CsF at 200mg/kg
body. wt (OVX-CSF200). The Capsosiphon fulvecense extracts were orally administrated at 1mL per day.
The ovariectomy caused a decreasing in the levels of collagen content in bone, cartilage, skin and lung
tissues. However CSF groups, supplementation with Capsosiphon fulvecense extract, were increased the
level of collagen content in bone, cartilage, skin and lung tissues than OVX-control group. Alkaline
phosphatase activity also were increased and calcium levels were decreased than OVX-control on
serum. These results suggest that Capsosiphon fulvecense supplementation prevents postmenopausal
bone loss, thus it may be used possibly to improve the quality of life in menopausal women.
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B3 A2AAE A e Axrt FEstA AP 9
TH[5,6,21,22,24,27).

=ZAE 23y ojio] (Capsosiphon fulvescens)=
daftolut Mafitel EE3te} AAAH ez de] EXxaH
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o g 4E Fole E“’—‘Pé', obrl i}, Aol f Tol F
FE 8 oh}23] SR shol 3o, ‘Ater g NFF
ARG ol ey "E mji ot dZolA iAol
9] dto] thaf ‘o 21 Fr1EH e BAE O Aot 37
T ool 3] 3 AR LAY P A e
Fe AEFE d4HAT H2 A4 HF AIRES
Go meh FEuka AR fgole i At AFH
By FEY, FA4E 59 AU A7T AP HoH
t}[10,34].

2 289 AHSE 4% modeld 879 dAHA A&

8 Z estrogen¥ £ & Z}_’t/\] 7le 847) Ao i EHEZ—‘]
AWYoRAN 2t F 2 A9 AdaA 489 A7
A FAAEA oj&H1 ok £ d7E M2 R 4E
2 FELT Qe vl S A E HAlstd A7) 72}"“3
Fed dFo Fogogn tAaHA ) 23 estrogend

A HAHE 2 F F8 E9EY collagen FF ‘55} g
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B Ago| M AL F v A o](Capsosiphon fulvecense, CSF)
< 20051 ?‘_]—1‘:0“}\‘1 T8l B2 6~73) A2 Mol o] ¢
23 EEE AASD 52 Ax, £ o}oq Are-stgeh A
Z A& 80% ethanol 2 LE 7}3) :?i] d &3] 749 %

2712 530 % 122 w50 2749 5 FTA
A3t
yzsE

ABEFEL A Fo] A 160 g (65F)5+ Sparaque-daw-
ley Al 7 HAE TolH o RE FYUske] & AYAA
THAERFFFA)Z AR, 48 A7 159 5 0
27 AolE FHGA7) T 229 A= uil 4708 JF
Atk & AFTEE FAEA dZ2F(OVX-control), ¥l i
HAF(Gham), wjAe] FEE 50 mg/kgFAE
(OVX-CSF50)% 200 mg/kg% o (OVX-CSF200)2.2
o] A4¥3lt} (Table 1).
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Table 1. Experimental design of animals

Group (No.) Treatment
Sham (6)

OVX-control (6)

operated rats

ovariectomized rats

ovariectomized rats supplemented
Capsosiphon fulvescens ethanol extracts at
50mg/kg bw/day
ovariectomized rats supplemented
OVX-CSF200 (6) Capsosiphon fulvescens ethanol extracts at
200mg/kg bw/day

OVX-CSF50 (6)
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2 &8st Y ImlY 7 Fo }‘H.J_
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H sl A A%E F BN AT, 83 39 &
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xyprolined] ZFEHS #3] ZA¢ sampled thA] SR/
2 9AF 4T F AP AEstA g UV visi-
ble spectroscopy & ©]&-3t FHFE 560 nmolAH =H3%
o BF Z4E& o} 8389 hydroxyprolined& T3 oh
collagen 3o 2 #2314t} Collagend] ofpj=Ait 240
E5¥ collagen 9 hydroxyproline ¥l &8 #H#F 110%7]
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Pyridinoline/ Deoxypyridinoline (PYD/ DPD) &2

Collagen %9} 7} &2 pyridinoline g% &% 99
o A oA collagenB A2 E HPLCE o] £-3le 8
A0 HPLC 24 2742 Table 23 23, Asto) B8 &
& Fig. 194 Yeld nke} o] A]F 9} standard®] peak
& o] g3t PYD/DPD9] peak& ot 3 F standard
area% FE 9 A 89 area%¥ T & A 45t PYD/collagen,
DPD/ collagen ©.2 YEeRAt}

2 g ZE 489 Z274E meantSDX 2 UE
WD, 8T 79 F942 ANOVAZ ZAZ¢ F, a=0.05
oA Scheffey, Bonferronitj £.2 tTFH| 1 3FF ).

Ao dHE, M3 B1 & I 58
Table 3= 4377 3¢ AHS=Y AT S71F 2 4ol

Table 2. Instrumental conditions for pyridinoline analysis by
High Performance Liquid Chromatography

Item Conditions

Apparatus Nanospace SI-2

Detector Fluorescence HPLC RF

Column Inertsil ODS-25um (250x4.6mm id)
Acetonitrile/ 0.IM Sodium phophate

Eluent buffer pH3.5 (25:75) containing SDS
and Na,EDTA

Flow Rate 0.5 mL/min

Excitation Wavelength 295nm

Emission Wavelength  395nm
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Fig. 1. Pyridinoline analysis by HPLC. a) standard of pyridino-
line(PYD)/ deoxypyridinoline(DPD) HPLC, b) Cartilage
sample of Sham.
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Table 3. The body weight gain, food intake and food efficiency ratio on supplementation of Capsosiphon fulvecense ethanol extracts

diets for 7 weeks

Group” Final body weight (g) Body Weight gain(g/day) Food intake (g/day) Food efficiency ratio(FER)”

Sham 228.61+13.247 0.59+6.41 16212643 0.030.01
OVX-control 263.14+12.40 1.02+13.32 16.63+8.39 0.06+0.02
OVX-CSF50 280.359.84 2.39+£4.37 19.37£9.20 0.12+0.04
OVX-CSF200 294.07+18.53 2154518 20.07£9.42 0.10£0.05

) 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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Fig 2. Effect of Capsosiphon fulvecense ethanol extract on serum

alkalime phophatase activities in ovariectomized rats.
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Table 4. Effect of Capsosiphon fulvecense ethanol extract on collagen content in cartilage, bone, skin and fung of ovariectomized rats

Group" Cartilage (mg/g) Bone (mg/g) Skin (mg/g) Lung (mg/g)
SHAM 141.01=18.067 167.64+12.13 192.37+21.82 21.68+2.21
OVX-control 128.40- 8.83 157.77+14.77 165.05+ 4.38 19.62+4.07
OVX-CSF30 145.59=17.55 170.34% 9.79 192.12+39.36 26.96+3.19°
OVX-CSF200 136.39-10.36 165.79+ 9.63 197.76+22.39 24.47+3.75
1) Refer to comment in Table 1.
2} Values are means=SD.
* Significantly different from ovariectomized group : *a=0.05.
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(Table 6). o]4}e] Aol =2l pyridinoline ¥ de-
oxypyridinoline2 WAAA ] 2s] FAsH, Ao F
ZE Edd 93] 2715t estrogeniE£0Z Qs T &4
of Wje] FZE0] £F AHE JHAlE ALE BolH,
ol wAel Fof F-fF o] gl phytoestrogend] 93 R

Table 5. Effect of Capsosiphon fulvecense ethanol extract on
pyridinoline content in cartilage and bone of ovar-
iectomized rats

Group” Cartilage (ug/g) Bone (ug/g)

SHAM 5.23+0.537 0.98-0.17
OVX-control 5.18+1.48 1.19=0.17
OVX-CSF50 5.24=093 1.10=0.08
QVX-CSF200 5.47+1.06 0.84-0.16

1) Refer to comment in Table 1.
2) Values are means=SD.

Table 6. Effect of Capsosiphon fulvecense ethanol extract on
deoxypyridinoline content in cartilage and bone
of ovariectomized rats

Group” Cartilage (ug/g Bone (ug/g)

SHAM 0.48+0.12” 1.14+0.28
OVX-control 0.44+0.18 1.35+0.16
OVX-CSF50 0.39+0.09 147027
OVX-CSF200 0.49+0.14 1.09£0.20

1) Refer to comment in Table 1.
2} Values are means+SD.
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