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Effects of Colpomenia sinuosa Extract on Serum Lipid
Level and Bone Formation in Ovariectomized Rats
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Sang-Hyeon Lee?, Yuck Yong Kim® Ki Hwan Yu®, and Mihyang Kim'
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ABSTRACT In this study, the effects of Colpomenia sinuosa (CS) extract on serum lipid level and bone formation
in an ovariectomized animal model were investigated. Twenty four nine-week old female Sprague-Dawley rats were
randomly assigned to four groups: sham-operated rats (SHAM), ovariectomized control rats (OVX-CON), and ovariec-
tomized rats supplemented with CS extract at 50 mg/kg bw (OVX-CS50) or 200 mg/kg bw (OVX-CS200). Three
OVX groups were surgically ovariectomized while the SHAM group was sham-operated. CS extract was orally adminis-
trated at 1 mL per day. Analysis of serum lipid contents found that the total cholesterol, triglyceride, and low density
lipoprotein cholesterol levels in the OVX-CON group were higher than those in the SHAM group. Notably, upon
administration of CS extract after ovariectomy, triglyceride levels tended to significantly decrease. In addition, platelet
aggregation ability decreased in groups treated with CS extract compared to the OVX-CON group. Serum alkaline
phosphatase activity as an indicator of bone formation was lower in the CS extract group compared to the OVX-CON
group. Collagen contents in bone and cartilage were reduced by ovariectomy, whereas the CS extract-supplemented
groups exhibited higher concentrations in bone. According to these results, CS extract improved serum lipid parameters

and osteogenesis in ovariectomized rats.
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Table 1. Experimental design of animals

Group (n)” Treatment

SHAM (6)
OVX-CON (6)
OVX-CS50 (6)

Operated rats
Ovariectomized rats

Ovariectomized rats supplemented
Colpomenia sinuosa water extract
50 mg/kg bw/d

Ovariectomized rats supplemented
Colpomenia sinuosa water extract
200 mg/kg bw/d

OVX-CS200 (6)

Yn: number of rats.
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ceride), &= ~H =(total cholesterol), HDL-=#] 2 H|
25 B4, A v #4L2 AF 54 % slide kit
(FUJI FILM, Tokyo, Japan)= ©|&3}9] Dry Chemistry
Analyzer 3500i(FUJI, Asaka, Japan)S Al-&3lo] #4135}

A SEH 2N

Had FEE AddsEolA AHT dAE 3.2% so-
dium citrate €93} 1:9 ¥ &E 233 & 1,100 rpmoll A
1083 94E2 st 4529 PRP(platelet rich plasma)
= 42 t}S, PRPE 3,000 rpmoll A 1087 o 94 &
st F5ol S AASIGITE. EDTAS 238k wash-

ing buffer(138 mM NaCl, 2.7 mM KCI, 12 mM NaHCOs,
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6.5)% 7Iste] A4S Al 54‘5”\]9:“:} o] 43S 3,000
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lag time, amplitude® UEeFd 5= glt}. S o] 0101
Wl Ale o] £r5 ey, lag time
AlZF, amplitude® Hdl & WERATL

H 1=
ol AFHor EHS W FAULE

@

lop2 Wk

AT E

o
o

2

O

€ %48 kit(FUJI
DRY-CHEM SLIDE, Tokyo Japan) 1

&to] Abs Y8t

£

$-31(6 N HCl, 110
THTZ AEE 52U & A&
:6}0313} o] Al&e] &2 Woessner(28)
colorimetric methodZ hydroxyproline(Hyp)
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Table 2. Body weight gain, food intake, and food efficiency ratio of rats supplemented Colpomenia sinuosa water extracts for

6 weeks
Groupl)
SHAM OVX-CON OVX-CS50 OVX-CS200
Final body weight (g) 324.75+19.19Y 378.23+26.48" 378.10+1.70° 366.90+7.01°
Body weight gain (g/d) 1.4140.28° 2.94+0.51° 3.15+0.36" 2.67+0.23°
Food intake (g/d) 14.62+1.74° 18.94+2.02° 18.40+2.06™ 18.09::2.43%
FER (%)" 0.09+0.00°¢ 0.16+0.03% 0.19+0.03" 0.15+0.01°

1)Refer the legend to Table 1.
?Values are mean+SD.

Walues with different letters in the same row are significantly different at P<0.05 by Duncan's multiple range test.
YFER (food efficiency ratio): weight gain (g)/ dietary intake (g).

AZ e A 7 AL ole] AToN wnHEd Fe] 4§ OVX-CONTRT S7hshe Aol vepton)
(29-32), Oﬂ’\Eiﬂl% wjob A oA 2EAES] T35 oA 9l Apol= yEhA] S0k
Fx1eks v AGA 0] 5k A gtk Batel]
& o(33) P A FoAERA Ao A% AT T 23 XE =4 MM =t
Zhs A EA FACAA 71R1%E Ao 551 9tk(34) A7) e Az w72t Tl AlAtE T w779 el
2 A, dadAR Qs Alwe] Srksks 23 ER Wate dAdshs A% A 5 AduA A2 -7
7 FEE0] AT il EoE 9 VA & ek APl F ASEAE i}xl"o‘}ﬂ o], 1 A E
= o= yegth(Table 2). Kim(35)¢] Aol 4= e A% s7hste b o =52t 7'5*7711 1ol gk A I 6
W FEEe] AgHads & avE UehiA Een, sobA|aL ITh38). H 7ol HE Hae 7)ee
ol Hilsd SAR AT FEwS dadAR AL o] g B s EE Y ”EﬂOI Asts] 7] Alztet
AT SrtlE E dFE FA Fe AR F5d0 of ofel me} MA3] #H 47 1 Jol WEh7] AlZFRIEH(39).
AR AHF D Ae] gl E OVX-CON SHAM Wi ey E9E 945 X Ak e] MskE et
HUp frojd o & A3t yebdou, wer|Y 58 st #H787] o] o4l W AR o] 21le]
Folz A mdte vEhA okt 7)1 Frpal BaE i gl , Fd=HE, LDL-
7t AFEE] A7) %S Table 39 Yepgdeh. 3L, el 2EHE, S w29 Fe Heo] HDL-2# 2
A, o, A Al 3 Aol HE s M) gAY fasks Aoz e ivdl.

|
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o} 38 E#7]2 355 50 mg/kg bw(OVX-CS50) Fo

2ERZ Fa R AT A Aas FEeta

A ke e o)
A AT AL A e

H Z-9]
ZT SHAMT 3} B 28] %,]
f dadA & gﬂﬂﬂ%‘ %
CS200) Fo319 S wl

AoR WEI Q)
Table 49 3 T FZd=HE
2€HE 9 LDL-F2HE %S UedAT. FFd =
9GS AR OVX-CONT-o] H] WA= o
Oi Z 7t o1} o]q ub
S 200 mg/kg bw(OVX-
23t 4345 YR

el web W7 0% A aiab} ofsetel e Agke] 99
ez} o] Frhee
A , %744, HDL-Z7

Table 3. Effects of Colpomenia sinuosa on weight of liver, heart, lung, spleen, adrenal, kidney, and uterus in ovariectomized rats

(g, fresh wt)

Groupl)

SHAM OVX-CON OVX-CS50 OVX-CS200
Liver 8.08+1.01M2 8.48+1.03 8.18+1.04 8.16+0.64
Heart 1.14+0.12™ 1.45+0.25 1.36+0.26 1.34+0.11
Lung 1.82+0.24™ 1.90+0.25 1.9+0.10 1.98+0.28
Spleen 0.65+0.08"° 0.78+0.06 1.00+0.90 0.78+0.16
Adrenal 0.14+0.05™° 0.1440.07 0.14+0.05 0.12+0.04
Kidney 1.90+0.13" 1.80+0.07 2.1240.25 2.1240.22
Uterus 0.7840.08"" 0.23+0.12° 0.28+0.05" 0.22+0.16"

)Refer the legend to Table 1.
?Values are mean+SD.

NS: data in the same row are not significantly different.
“Means with different letters in the same row are significantly different at P<0.05 by Duncan's multiple range test.
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Table 4. Effects of Colpomenia sinuosa extracts on serum total cholesterol (T-CHO), triglyceride (TG), high density lipoprotein
cholesterol (HDL-C), and low density lipoprotein cholesterol (LDL-C) in ovariectomized rats

Groupl)
SHAM OVX-CON OVX-CS50 OVX-CS200
T-CHO (mg/dL) 85.28+11.84" 110.6+6.65" 107.75+12.68" 87.33+5.50°
TG (mg/dL) 58.75+10.96" 101.25+12.52° 62.50+12.81° 61.33425.89"
HDL-C (mg/dL) 65.00+1.41° 56.00+0.00" 56.00+7.93" 63.00+2.82%
LDL-C” (mg/dL) 32.03+12.62° 74.8549.16° 64.25+7.31° 36.6+7.85°

YRefer the legend to Table 1.
2’LDL C=T-CHO— (HDL-C— TG/5).

Values are mean+SD.

'Means with different letters in the same row are significantly different at P<0.05 by Duncan's multiple range test.

At F4AA T g daAA el ) {FolH R F SEvtet Abge] ARl RS AR gt A A A
7Vale A7t e oy, dAaAEA & EYUE FEES e FAH AR A Bl oA E Fadh AP
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Rs W FolH oz A= At vERT. 8H F9 oA dghe] 9ggdo] 7 vl o] FTUFE ¢ vk B
HDL-Fal 2H &9 A5 #A74 $ W37t fiAY a3k wo] Ath(44). o= A2 Eo] P a1}k Histe] 4
Ao Z A HoH42), B ATAAE dadA= Qg Q] fra &AE F2lstal Eetav el 84 JAIA-1(plas-
#1491 A7l FE=2 OVX-CONT©] SHAMT Bt} 74 minogen activator inhibitor-1)& Z4AA o]FA 283}
e 438 YeEhTh v, dAEA & BEUE =5 A Hk ook SHAR] ARE FAFaE SA3ste A4
£ 200 mg/kg bw(OVX-CS200) Fo3F 7% OVX-CON o] ol dFIE Hole Ao|th4h). ade AT
T X HDL-Fd 28 & 527t S71eke &S e AdZFNA F8% qTS FEslaL = A=A 3 ]
L= I e LDL—*Eﬂ*EﬂE i i e b el WA ol oR %t At o AL w-Ad0A #
OVX-CON*& H] A8l SHAM %E o frolH o= 3o] a3 FUIAR AEsng W AdAA Aol
7oy B FEES 200 mg/kg bw(OVX- FuAEFE ATt vl F&3kA o] &E L UTH46).
CS200) Folel oJ&f Frejxow 3+ :o‘} A7} Yebstth 2 AT E dAE HAT dF9 dAE AFHAT *
Lee 5(43)9] Ao wf2H #7 § o g A Y= washed platelet %] &}o] ﬁﬁ‘rﬂ 2pgo® 44 33
ZAAA Y I DL-ZH2HE 359 Z7l= A} WA S f%8ta, amplitude, slop % leg timed] 37}A] ¢l1#}9
= s Tl EUUE FEE] d84% WSS AE

T O

o] Z7te} o] glom HDL-ZHAHE X9 i
WA AAHT = HA o Qe o AERA F ko
Heo] 9 AoE HyHET Yurf E A Ay By

Di

& (Table 5). Amplitude(%)= Z+ A& 5 E2 oA
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A
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N S AR FAAHE st 7)ol ZF2kal 2 pg/mLE ¥
g FEEY ol A fEE Q8 A Sl Folxl RS u dojuh= Hol S AEE Uil Aos dad
FZY2HUE, SA4XE L LDL-ZU 2 ES 7407 AZ 3 OVX-CONito] GAdAE &x &2 SHAMT
o, HDL-ZFH 28 E& thxadrt 772 s 73 Hlaste] Frtketglon, BH7E A4 FEE Fojo] wet
WAool dojd & = A EF o] =go] & Aoz waseE S e oy o)A Ae vERA
7] i o} ottt Slop(@/min)e 58 FEE4 FHAS ¥ 2
THE] 1R T SRAFAY VeV E TEiY, o= Ea

sgEan S OXl= I o] Fetalol] g WIzkd-& vehdlE Aloltt. ol 33 <]
s A D WP A5S xS oA dae 2133 3 dA¥he] platinum electrodesol] F-&g o0&

Table 5. Effects of Colpomenia sinuosa extracts against collagen induced platelet aggregation

Group”
SHAM OVX-CON OVX-CS50 OVX-CS200
Amplitude (%) 8.42+4.03N 17.37+8.79 10.00+7.07 10.25+10.53
Slope” (€Q/min) 31.66+20.34™° 40.00+19.12 32.87+6.53 33.54+13.39
Lag time (s) 1:08+0:14% 0:10£0:01° 0:38+0:16" 0:19+0:01%

1)Refer the legend to Table 1.

Intlal slope is ohm change for the first on minute.

*Values are mean=SD.

“NS: data in the same low are not significantly different.

Means with different letters in the same low are significantly different at P<0.05 by Duncan's multiple range test.
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Fig. 1. Effects of Colpomenia sinuosa extracts on serum alkaline
phosphatase in ovariectomized rats. See the legend of Table 1
for experimental groups. Means with different letters (a,b) above
the bars are significantly different at P<0.05 by Duncan's mul-
tiple range test.
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Fig. 2. Effects of Colpomenia sinuosa extracts on collagen con-
tent in cartilage (A), bone (B), and skin (C) of ovariectomized
rats. See the legend of Table 1 for experimental groups. Means
with different letters (a-c) above the bars are significantly differ-
ent at P<0.05 by Duncan's multiple range test.
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