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The Effect of Eisenia bicyclis Extracts on Bone Tissues in Ovariectomized Rats

Yong Soo Park, Min Suk Kang, Bo Kyung Kim, and Mihyang Kim'

Dept. of Food and Nutrition, Silla University, Busan 617-738, Korea

Abstract

Menopause is often associated with several chronic diseases, including osteoporosis, cardiovascular disease,
and obesity. In this study, we investigated the ability of Eisenia bicyclis (EB) to prevent bone loss in ovariectom-—
ized rats, a model for postmenopausal osteoporosis. Extracts from EB obtained using ethanol or hot water were
analyzed for total polyphenol content and osteoporosis effects in vivo. Total polyphenol content was higher
with extraction by hot water compared to ethanol extraction. Fifty 8-week-old female Sprague-Dawley rats
were randomly assigned to four groups: the group were sham-operated rats (SHAM), ovariectomized rats
(OVX-CON), and ovariectomized rats that were treated with EB at 50 mg/kg body weight (OVX-EB50) and
200 mg/kg body weight (OVX-EB200), respectively. The diets were fed to rats for 6 weeks after their operation.
We found that the alkaline phosphatase (ALP) activity was lower in the EB extract group compared to the
OVX-CON group. Collagen and pyridinoline content, in bone and cartilage, were reduced by ovariectomy, but
the supplemented EB extract groups exhibited higher concentrations in their bones. These results suggest that
EB can be used for the industrial development of foods with therapeutic functions.
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Atk 919 #AE 28] WEA AL FEES T o
Axste 247t FEldlE $HS 4591, 5 EA
AT kg FEFAF ImL 5 0mg L

o] ALg-3t AT

% H&3#FS Folin-Denis®y (25)2.2 =48t A8
I mLel 95% olgh-& 1 mL, A4 5 mL % 50% Folin-
Ciocalteu reagent(Sigma, St. Louis, MO, USA) 0.5 mL&
Egste] 5EZF WXF F 5% NayCOs 1 mLE 37381
WHE TS 1A17F B9 Ao & % cateching 54| ¢F

oz Agaed 725 nmeld FREES SAshanh

AUEHSE AF-?-.-ZE?_"
A Zo] 200~205 g¢l 755 9] <A (Sprague-Dawley)
407 E ()Y ?ﬂEH}O] 2 (Seongnam, Korea)ol| 4] &<
who} 1—?%‘?_} AGAIZl & A
3t B GAEA ) 2o Al= sham-operationg 2 A
ST & F 17U 1Y AMRE Fol A7 3 EHA
@3 ¥ (randomized complete block design)ol] &3] +< Ur
FAHTable 1). & AFsE2 ¥ 4284 g2 (SHAM),
d2dA 27 (OVX-CON), G284 & g3 55 50
mg/kg FAT(OVX-EB50), G&EA $ 3 F55 200
mg/kg F9(OVX-EB200) 2.2 7} 10784 4722 1}
Fol 1 mLe] AlEE WY AT T3, 653 A3 T
AR T Aol AHAZFH AF2 vid A Azt
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Table 1. Experimental design of animals
Group (No.)"
SHAM (10)

OVX-CON (10)
OVX-EB50 (10)

Treatment

sham-operated rats

ovariectomized rats

ovariectomized rats supplemented
FEisenia bicyclis ethanol extracts
at 50 mg/kg bw/day

ovariectomized rats supplemented
FEisenia bicyclis ethanol extracts
at 200 mg/kg bw/day

OVX-EB200 (10)

"No: Number of rats.
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Ro]4 % (sham operation)& A3l o] 5 HETOE
AHg-&F At

o 5 =& &F
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M gRe gS Ao 29 99 s AAS FAE

A F A

A 7EA] =70°Cell B3t

A =9| gkaline phosphatase EHAl EA4
A A A%< A = alkaline phosphatase(ALP) &
< =4 § kit(FUJIFILM Co., Tokyo, Japan)E A}-&-3}%
th. FUJI DRI-CHEM SLIDE el #2]§ &% 10 uLs
#H2ste] DRY CHEM(3600i, Fuji Co, Asaka, Japan)& A}
23] 500 nme] A A BEAFAT).

59 548 F A28
%2 WoessnerH (26)<
proline?] FHEEXS ) A3 A&
g HH% F AP AgshaTh
scopy (Ultrospec 2100 pro, GE Healthcare Bioscience,
Uppsala, Sweden)E ©]&3}a &33% 560 nmoll A =43}
At EF FAE o] 83} hydroxyproline FS 73 v

Ao UV spectro-

Zald ¢ko g syt F 2 AF A9 ofu| =t
ZAoz2RE ZbA 59 hydroxyproline Hl&2 H 110
ZE71/1000%E 7101 B2 FeA Fo] ke AWAHOZ thE
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Collagen (ng)=9.09 x hydroxyproline (ug)
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HPLCE 0|28t pyridinoline &2F =&

A 9] 7}l E 2 Q) pyridinoline ¥ =38 919
WA Aoz Sk EAAIRE 045 ym disc filterE
o] &3l AHAIZ] F Arakawa 5 WH @7l <23
HPLC(Shimadzu LC, Kyoto, Japan)E ©]-&3}o 2493}%
o HPLC €42 Table 2014 Uebd ns} o] ngdo =
Inertsil ODS-2 columne AF&33aL, o]F54e SDSe}
Na:EDTAE 3$H-3t= acetonitrﬂe-‘?‘r 01 M AAFEZ N (pH
35, 25:75)% ©o]€3te] Ex 295 nm % Em 395 nmoll A <=3}
Atk Ao B3 BAL standard®] peakE o] &3+

Table 2. Instrumental conditions for pyridinoline analysis by
HPLC

Item Conditions

Apparatus Shimadzu LC

Detector Fluorescence HPLC RF

Column Inertsil ODS-25 pm (250 4.6 mm id)

Fluent Acetonitrile / 0.1 M sodium
phosphate buffer pH 3.5 (25:75)
containing SDS and Na:EDTA

Flow rate 0.5 mL/min

Excitation wavelength 295 nm
Emission wavelength 395 nm

pyridinoline®] peakE 3}9}3 ¥ standard area % &%
A8 9 area % BEE AL

e A

SAHAZ|

AT AT AdojRA AEE SPSS(statistical package for
social science, version 12.0, Raleigh, NC, USA) 54 ==&
aWe AJedle] B BASETY. AT HAFLEEO
22 EAEIAAL, SAA o)l AP A A
(one-way analys1s of variance)< g & p<0.05 F=Fo
Tukey's testE ©o]-&3ste] 45 AAsIAH

F3}o pyridinoline/collagen©- 2
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polyphenold & &L estrogen?] &40 A= Ao E B
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Table 3. Yields and total polyphenol contents of Eisenia bi-

cyclis extracts (%)
Samples Yields Total polyphenol contents
H20 ex. 345 6.9+0.7
EtOH ex. 21.6 105+1.2°

YValues with different alphabets are significantly different at
p<0.05 using Tukey’s test.
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Table 4. Body weight gain, food intake and food efficiency ratio of rats supplement with Eisenia bicyclis ethanol extracts

for 6 weeks

Group" Final body weight (g) Body weight gain (g/day) Food intake (g/day) Food efficiency ratio (FER)?
SHAM 267.8+15.6""" 3.24+1.37™ 14.38+1.56" 0.22£0.14™
OVX-CON 334.4+12.6 5.37+3.68 21.35+4.29° 0.25+0.19
OVX-EBH0 327.1+18.3° 513+4.34 22.18+3.78° 0.23£0.18
OVX-EB200 331.8+20.4* 5.39+4.28 21.78+3.52° 0.25%0.16

DRefer the legend to Table 1. YFER: Body weight gain/ Food intake.
Values are mean+SD (n=10). YValues with different alphabets are significantly different at p<0.05 using Tukey's test.

“Not significantly different.

Table 5. Organ weight of rats on supplementation of Ejisenia bicyclis ethanol extracts

Group” Liver Heart Lung Spleen Adrenal Uterus

SHAM 881+1.47°"%  0.9440.08"° 1.10+0.17%° 0.58+0.14" 0.07+0.04™ 0.54+0.15"
OVX-CON 8.46+0.83 1.01+0.21 1.14+0.11 0.67+0.13" 0.04+0.02 0.08+0.01°
OVX-EB50 899+1.71 0.99+0.19 1.16+0.11 0.66+0.10® 0.06+0.02 0.08+0.03"
OVX-EB200 8.83+1.62 1.09+0.21 1.28+0.12 0.72+0.71° 0.06+0.03 0.07+0.02°

4”Refer the legend to Table 1. ]
Values are mean=SD (n=7). *Not significantly different.

YValues with different alphabets are significantly different at p<0.05 using Tukey's test.

07 Fo ool aB AAD FES AF SHE HH A AE N2 7)1d k] Belsha JkGH). 2FAE
7} £, A} AgEAe] S7hHE Aow deH  ALPE AAslel 2 MEtte 2xdl AR, o %
ATh0-31). d2dA D Y FEEY Folol BE AF  A%sl Do 2 f2)so] JLThED). Hep 230 o4
Wstoh Aol AFFe Table 45k 2} AF FE A AFL o] AYAY F8F osteosarcoma)®] AS BH A

WAE ARG FH(O0VX)e]l HAE AR &2 7 (SHAM) ALP9] A 57} 271844 FTH36). ALPE #H7A Al estro-
o Hlgte] 2 BFS Bt of= AFANM IS AA geno] AP ste] W Ao Frlsy] WEel #H7 F
i SRS Uk ATl SkEE Ao, AT 4o BuTHoN Zr1ehE GAS Bolm(14), A7)
S7H) WS A A S 7)Rlehs A0R Bl ajgelae s B4 B H7 AF 46A 2
o @ dada) ZellA e AF S7he o A7 A3t o] W B4 AWEA de] AJes Quh(15). Table 69

HFo] =4, 53] Gale®} Sclafani(32)= HdAEA = 4
o] AFH Hola& s FVMIA JJr“z(hyperphagla)J%
HITES oF7]dlti . H st o Lee 5(33)2 WA AA S

ALP &4 AdoA dAE AAF OVX-CONT-©] G4 5
AAEA & SHAM | Hla]l ALP #40] frojxoz
S7hte AF%E BAou g FEE9 Fo FodA=

A AsH AAY FAY 7= Lo}ﬁi‘:} 2 A7l OVX-CON:tol B3] 712350 A% Bych o] AL Ui
A= A Food FEED FAT RE LA AT 94 2 arogens) BuIZL BaEE Ao W) 0jE F22
2 SHAM 2 Hlus) se A3 %7}%% BT olE o] 7} estrogen A 2-ES& FomA dadA g Q7
e o T IR S e ® EYATE GIAT A2 255 e F2E
o) 47l 2 e Aoleh gk, A, A, g g o BRI

o] FAE FAaEAY fF-9F #AGe] 24 7 7H] Fo] A< A=A Zo| =2 &

2Fo] S Holx] dth AukxF e Ui Ao ) =% oA 9] A4 F& uF A E(osteoclast)dl] 3 = 59
Wslol 2o QT WA Bt Aoz el e}, A

o] 7% AW estrogen®] 28 o F-2 Z YElF= Ao,

Table 6. Effect of Eisenia bicyclis ethanol extracts on serum
alkaline phosphatase activities in ovariectomized rats

IAE AA 3 T3 A5 AA s & g3 =
T EZ“} OVX-CONZ ]JJ“ 4 L j e Ti Group” ALP? (U/L)
oo 5 e
E& 993 OVX-EB50 ¥ OVX-EB200 94 SHAM SHAM 0L9% 2L
of vl3] fre]HoE AP ol WA HAZ A & OVX-CON 581.9+166.2°
2o Hgol o3 oz ol Ujg FFEY Fol7} A OVX-EB50 4580-179.1"
I _ - OVX-EB200 522.9+137.1%
9 FA Waole FFES WX A Lot =
‘ Refer the legend to Table 1.
A = alkaline phosphatase 2t ?Alkaline phophatase.
Alkali hosoh (ALP)= 7t o]9]ol % w27 2] IValues are mean+SD (n=7).
aline phosphatase = A - Th =7e, e YValues with different alphabets are significantly different at
A, HdE 5 27 Foll gdsiA EXa o, A 99 p<0.05 using Tukey's test.



Table 7. Effect of Eisenia bicyclis ethanol extracts on colla-
gen content in cartilage and bone of ovariectomized rats

Group" Cartilage (mg/g) Bone (mg/g)
SHAM 119.1£17.229 134.8+17.6™
OVX-CON 103.6+15.4* 116.9+10.4"
OVX-EBH0 102.3+16.8" 119.1+10.9*
OVX-EB200 107.7+13.4% 122.4+10.1°

YRefer to comment in Table 1.

YAll values are mean =+ SD.

YValues with different alphabets are significantly different at
p<0.05 using Tukey's test.
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Table 8. Effect of Eisenia bicyclis ethanol extracts on pyr-—
idinoline content in cartilage and bone of ovariectomized rats

Group” Cartilage (mg/g) Bone (mg/g)
SHAM 5.53+0.647% 1.17+0.07"
OVX-CON 4.88+0.48" 0.98+0.07°
OVX-ES50 457+0.43 1.10+0.08"
OVX-ES200 4.83+0.55" 1.06+£0.1%

YRefer to comment in Table 1.

:Z)All values are mean=+SD.

IValues with different alphabets are significantly different at
p<0.05 using Tukey’s test.
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