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Effects of Houyttnia cordata on Bone Marrow Stromal Cell
and Osteoporetic Rat
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Abstract

This study was performed to evaluate the effect of HCB on the bone mass and its related factors in
estrogen—deficient animal model.

The model rats of osteoporosis showed a significant decrease in bone density, bone ash density,
calcium content of femur bone. At the 14th day after ovariectomy-surgery, rats were administered with
HCB, extract of Houyttnia cordata, per orally, and continued for 10 weeks. And osteoporosis related
parameters were determined to investigate the effect of HCB.

Osteoporotic rats showed lower serum estrogen level, higher body weight than normal rats, and
showed atrophy of uterine horns.

Key words : Houyttnia cordata, Osteoporosis Rat, Bone Marrow Stromal Cell, HCB.

20099 72 209 - FAES2000d 89 259 - AEl: 2000 89 26
* WAL FAA, ANl shej st} oot ula

Tel : 031-750-5423, Fax : 031-721-7029, E-mail : seoul @kyungwon.ac.kr

103



o) gkl eke] 8H8] #] A13E A2%(2009 8€)

L AE

W= ZIAE Ao o) ALKHoR I
Aea, SEAEe] o vyHE JAHS
AXAA HFGEHE FASIL k. =t F
2 woh Bk, 2Ed X oFEo W 4
A 5] el ofe] EIAERG A
3 7] AEAE s BoR U
A ot 53], oA #HH 7| o]F= estrogen
AFo R FFAE 7]5HXT oo FHksle
=874 Alxe] 7lwo] AXE A, A
AHo® & F7F UM x4 EHol #
o] wAlEla kY wel Estrogen A=
calcitonin 715 Aol W& A=A E 75 &

k>

Aztel B7AbA 52 ¥ (parathyroid hormone,

PTH)®| #4E F4 4

125(0H) VitDe] 7az ols aomneel

s 5T 1A =T Zw e U Tl
o -

=i glow IL-6

fow % §4 37

= 5o 7= <l =
AES B FhE RuEdt? Euwd
o] FEH EAHL 2TAX} FIAE 7]
o avgor % IHT SL =Eel AL,
=HEe] A, 249 9% TR dEhd
th ol o] AAE= FiH A FATL
aske A o] om, xATAoR
3l = (cancellous bone)@} A5 (trabeculae)
o] f9} @7) vk BEE L Yoh?

RN
il

A3 BMSC(bone marrow stromal cell)
1} Mesenchymal Stem Cell®] #3}2 <l&) 3
Qe ZIAEL AFARSTYH AxIAE, =
=AY} 2 xR BaEe 3o &
ah= Alaolrt? #dstEl z=ZA¥E Collagen,
osteocalcin, bone sialoproteins<  $H4daho]
calcium¥ 37 wjeo] A3]stel] yojsie] =y

104

& Fxleh, Solx o= Alxutel] ALP(alkaline
phosphatase) 2 7FA 1 9t} ZzAxe] &
3}74-S BMP(bone moephogenic protein)©l
o3 Fx=HW AxEW cAMP F7H= Q1%
PKA @437t dojdrt? olgjat e =
A EZZ5E M-CSFmacrophage—colony stimu-
lating factor)9} A#] A 3EZ2] ODF(osteoclast
differentiation factor)4} OPG(osteoprotegrin)
OPGL, RANKL (receptor activator for nuclear
factor kB ligand)& Ao M AL
#g35ts 2= P

a5t EuEEs AR st AaEE
%A, Vitamin D thAM}HE, calcitonin, bispho—
sphates 77} F& o] &EHAoH, AHAAE
AREShE ol o3 A% Wol AFHATh
w3l FoysdE oJAZEE "9 thyroid

=

58 Aw
)



FE - SN iR FEE FERE 80| Bone Marrow Stromal Cell 8% 2 =045 A=l vAle A3

1. M=
1) =8
ZHE BETS S48 fEiME 4599
SD. A=5 FYste] oF 343 A &
A7l 3 ALgETh Fues g AdE
B2 200g ele] SD. B nlo] 9 A(F)
o A FQlste] ARESATh AE Vet 1y
AbBe}l BS FE3] Tkl AEA A3
SIEE stlon 25:7F A9 A 3ol &84

o] Z(HC) 500g& MeOH 2,000m¢E 7FataL
XY ol g FES oIAE o83t
-8 Evaporator(EYERA,

= = o = [e]
R U s

1) = ddMzo| o|xl= g

1) =AMz Z¢

Ao o]g3 M FEE Osteoblast cell!
SD.A=9] thEF 4 Bone Marrow Stromal
Cell& ¥ wigste] AbE atdrk!? 4530
H SD. rats AF @FAA sacrificed F

femoras A =E38IAtE. HE3 femorao] £
Qe AAxAS & AASIAL, 70% alcohol=
2=390h Femorad R8-S A2Z11 18G
niddled] 5ml®] DMEM ui*](10% FBS, 100
IU/Penicillin, 100pg/m¢ streptomycin)E =}
7tete] Fo =M =g FHAUrh Mxvh 2%
H AS FHoke] 1,500rpmell A 4Ee s
o A" BMSCE Atk PBSol A{de
¥} washings W53k - o]& DMEM #j~]
(1096 FBS, 100IU/m¢ Penicillin, 100pg/m¢ Stre—
ptomycin, 50ug/mé L-ascorbic acid, 10mM 3
~glycerophosphate, 300ng/m¢ Fungizone)ol %
o] dEEE 3 37T, 5% COolA wiekalsich
AaEe] WA= 2-3Yell 3 A ugkelith
HjeFelk A= 255 trypsin 2 Esle] AEFE
SAsta A wikst = Ao ARE-stTh

@ A 245 54

ko] AR g MESFT 7 ARE
487l 98t BMSCE w2 Hidd
Z 1x10°cell/well £ seedingdtom, 2
= lpg/mee] H== Akl 84zt u
t} AHRo|E T2 o3 S =
9 -E= dexamethasones 10ng/ml 3
Hjkaldh wiket AlEo] 5 A7] 95k
AEe] wiR|E A ASL, HBSSZE AXE A3
kAT ©]% 0.1% collagenase, 0.5% trypsin,
05mM EDTAE 7tste] Alxs Wik 8712
FE ZEgskgoh A¥EE Isoton-1I solutione
o]-g-sto] 20m) 3|A& & MEAF7](Sysmax
F-80)= Az +5 SAs3th

L oox 02 neh
o ok 1o
—_ T td
N2 oMo R e

ol
o
2

(3) Alkaline phosphatase(ALP)&4 =4
Cell& w3t plates W2hsk PBSE A2 gk
cell& scraperZ =] Wlo] leupeptin®]
¥ Wztel PBSe| dEtelAth o] e
ZFE] ol A ultrasonicator 2 sonication$t

stk Q4

oL do ot
T, ot o ok

3,000rpmell A4 108-3F YA+

105



o) gkl eke] 8H8] #] A13E A2%(2009 8€)

T Aede FH3le 056 M2-amino-2-methyl-
propanol, ImMMgCl,, 10mM p—nitrophenyl
phosphateE &3k W2 Imle} 377ColA
1023 WHSAIH Y. NaOH 1mbE 7Fshe] whs-

& AR F ABmel ] FRES AT,

dF gl ok

I

2)

L&

e
ru
J
Mo
4m
2

o
T

(1) YrHETE

o) ketamine(f-3t43l)S Iml/kg 8%

2 L% 5?43}04 7‘*“‘3’}542 /\]7
1=

W B dr jo

() ddw A4 8 g Fol

Aee APEES ViveR o] A
stk &, (DB A7) F daEs AEEA
e 2oFE AGTINC), QFa4E § F
=g Fosh €2 Addd=a(00), 3t
A4ZF F 35 2958 00mgke 4 AT F
g (HCB)oz vhroich Aol AHga
e B peEd ¥ gEde 10vke, 0E
F R 28T Fowe SutgYoR syt
Folobr e ¥4 Axd FEE 200mg/mlol
S Al w9 ¥, 19 134 70
b FofsaiTh

106

=59} Dry Oven(Daell,
o]&3te] 80°C ©llAl 6AIFEF A=
aceoﬂﬁ 24X gstsla

& F71ERE etk

2

2 =9 714 &4
33t & &2 F714S 6N HClol =2 %
@ v

83t Ca, Mg, P

() =X dAxe] A

Ao g dHS A7) Aste] A HAb
ate] APskgl o, 30& WA $ 3,000rpmell A
1583 A4l Eelete] @HS FHsith d59
Osteocalcin  ¥%+ ELISA Kkit(Osteometer
A/S, DK)E o]&3sle AFsldl o, alkaline
phosphatase A4S AU =4 kit(Sigma
Co)E o]&ste] 433tk

4) =5FTAE AN

oFE o] mpx|E ol 2
Ark A¥S 11,000mmo=2 4 #25 =
N-e FHot creatinine S S8 =5
A #2] hydroxyproline2 Aminoacid an:
£ o]-&3t] F4skTh

zb Aafoll digk Fo4d HES student's
t-testE o] &3} Th



FitE - B iR 2B PR

1. A4y}

1. BMSC &Mof o|x|= gg
1) BMSC &40l o|xl= gt

Qe gzl Fed FALE 1097
1A WFE ok, A WS 293 Aad
e, Aol AAE %
Fato] AL FA el HA 5

Atk 4 A3, 8k MR A9, BMSC

ZAR= 10pg/mee] X5 7 HCB10o A

NC(Normal Control)el]l H]3] <F 8% Z7}sk
NCeol| v]a] <k

a1, 10pg/m €1 HCB20 A=
25% Z=7¥skgitk 1097F viFs 7% BMSC
A= 10pg/mle] =52 7 HCB10o A
NC(Normal Control)ell HJ3l <7t 7HA3k L
, 10pg/m¢ €1 HCB20 oA NColl wlaf <F
100% S7FskAch

Cell Number (x10°/ml)

24
NC HCB10 HCB20

Fig. 1. Effect of HCB on Cell proliferation of Bone
Marrow Stromal Cell

Cell Number was determined at 8th days.

NC: vehicle

HCB10: 1ug/mf of HCB extract

HCB20: 10ug/mé of HCB extract

= p<0.05 vs NC
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Fig. 2. Effect of HCB on Cell proliferation of Bone
Marrow Stromal Cell

Cell Number was determined at 10th days.

NC: vehicle

HCB10: 1ug/mé of HCB extract

HCB20: 10ug/mé of HCB extract

«: p<0.01 vs NC
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Fig. 3. Effect of HCB on Alkaline Phosphatase Activity
of Bone Marrow Stromal Cell

Alkaline Phosphatase Activity was determined at 10th days.

NC: vehicle

HCB10: 1ug/mf of HCB extract

HCB20: 10ug/mé of HCB extract

= p<0.05 vs NC
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Fig. 4. Effect of HCB on Bone Density of Rat Tibia
Bone density was calculated from dried bone weight
divided by bone volume(mg/mé). Each bar represents
results of 8 rats.

NC: Sham operated Rat p

OC: Ovariectomized Rat

HCB: OC +HCB(500mg/kg, P.O.)

* p<0.05 vs OC
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Fig. 5. Effect of HCB on Alkaline Phosphatase
Activity in Estrogen—deficient Rat

ALP activity was determined in serum of Estrogen—

deficient Rat. Each bar represents results of 8 rats.

NC: Sham operated Rat

OC: Ovariectomized Rat

HCB: OC +HCB(500mg/kg, P.O.)

= p<0.01 vs OC
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Fig. 6. Effect of HCB on Osteocalcin in Estrogen-
deficient Rat

Osteocalcin - level was determined in  serum  of

Estrogen—deficient Rat. Each bar represents results of 8

rats.

NC: Sham operated Rat

OC: Ovariectomized Rat

HCB: OC +HCB(500mg/kg, P.O.)

= p<0.05 vs OC
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Fig. 7. Effect of HCB on Urine Hydroxy—proline in
Estrogen—deficient Rat.

OH-P level was determined in urine of Estrogen—deficient

Rat. Urine was collected before sacrifice.  Each bar

represents results of 8 rats.

NC: Sham operated Rat

OC: Ovariectomized Rat

HCB: OC +HCB(500mg/kg, P.O.)

= p<0.01 vs OC
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