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Effects of Dioscorea batatas on Estrogen-deficient Osteoporosis

Gwi Seo Hwang & Dae Young Lee
College of Oriental Medicine, Kyungwon University

Abstract

Osteoporosis is characterized by bone loss and mobidity with osteoporotic fracture. This study was
performed to evaluate the effect of on the bone mass and its related factors in estrogen-deficient animal
model. The model rats of osteoporsis 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
DBE, extract of Dioscorea batatas, per orally, and continued for 10 weeks. And osteoporosis related
parameters were determined to investigate the effect of DBE. Osteoporetic rats showed lower serum
estrogen level, higher body weight than normal rats, and showed atrophy of uterine hormns. DBE showed
inhibitory effect on bone loss in osteoporetic condition, and reduced the increase of ALP activity and
osteocalcin level in serumn, and reduced the increase of OH-proline level in urine. But, DBE had no
effect on cell proliferation and ALP activity in rat calvarial cell culture.

Key words : Dioscorea balatas, estrogen—deficient, ostecporosis
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Byung-Cheon Lee et al. : Comparison of -Intravascular Bonghan Ducts from Rats and Mice

Fopl] FEHE 1000mgkg §F2E FAF
o FLEE oF 1.28mg/mel e, 500mg/kg

e~ il & B FoME ¢ 128X BT ZrleE
A%e YERIITE wEbA, estrogen 2WoE
1. MEWslof ojxle ¥ e 2TEs A2 Ex OPd 299
Aoz F=HtHFig. 1).
ART(RYFE T B8] FAAA £E8 8
3 Aol o 2 AFe 277} U 28F i
(1000mg/kg)el DBE Fi2e A% 3717k 3 16
GaAA ezt 24 uvegn, 8% 3 14 ‘
Smehe) FoiTe waAA sEEd 4§
3 AL BUTHTable 1) ]
P 1.0
2. CHE|Zo| BT wisjof R 08
O|X|= Q&k 06"

i e |
NC OC DBL DBH
Fgure 1. Effect of DBE on Femur Density in

Qvariectomized Rats.
k. NC : Normal Group
= g OC : Ovariectomized Control Group
4o 1.33mg/ploll BlE 2] AAE 2 DBL : OC+DBE(500mg/kg, P.O.)
°it} ek FEdE Eaﬂ A%, GaAA DBH : OC+DBE(1,000mg/kg, P.O.)
&7 HsleY FU® "p<005 vs OC

L-{
»'
S
12,
R
i
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Table 1. Change of Body Weight during Experiments(g)

Weeks NC oC DBL DBH

0 20631395 2078+ 681 20581808 2098+ 7.30
1 2125.+454° 2338+ 6.66 23421811 2355+ 671
2 215.+412" 2424% 773 240.7+865 U432+ 831
3 2199.+477° 2338+ 919 A458+9.36 2502+ 870
4 22441462" 2583+ 864 261.41858 643% 797°
5 2383+517" 2795+ 869 200.2+8.19 205.3+12.02"
6 2458+533" 2838+11.01 204.2+7.66 3063+1454°
7 25164654 205.0+11.73 207.1£9.14 3148+1525"
8 256.9+6.37" 303.1£11.42 3065.7+863 3208+11.60°

NC : Normal Group

OC : Ovariectomized Control Group
DBL : OC+DBE(500mg/kg, P.O.)
DBH : OC+DBE(1,000mg/kg, P.O.)
"p<0.05 vs OC
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3. HEZ g
olxXl&
TZ2AL collagens H)EF Gz 7]7gr+
Zg, vladlg 55 BEg U] AEe
T ). FEEe Wl F/|AES :r"‘é
b= 7Z|AGdo] HIFMEe] Loz 3
Hol feidd 7|dy A%d Frid Adie
3o frejEo] FExst dolxjA Hrlh
AT B Fe& A3 A4 3
o o 10lmg/uolgon), YA $42
Alds gU3F 79 FIEFS < 080mg/
WEA F9HA AAE JEPATE Stk &
E9E FAF FATGME = 3EF] f9
Ho g F7ksle ARE Yt Ay &
E(DBE)E 1,000mg/kg &Fo2 T3 9
S EFE oF 09Img/uLolsled, S00mg/kg &%
o2 B43 9 FEFLE 089mg/mo s, F
U’rﬂ—%‘ﬂl s #AhdeE T F1E g0
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—_—

e

|

=
NS

= e
o

Bone Density(g/mé)
o
oo

0.6-
NC oC DBL DBH

Figure 2. Effect of DBE on Femur Ash Density in
Ovariectomized Rats.

NC : Normal Group
OC : Ovariectornized Control Group
DBL : OC+DBE(500mg/kg, P.O.)
DBH : OC+DBE(1,000mg/kg, P.O.)

"p<001 vs OC

‘'p<0.05 vs OC
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2 3 #ALAFHUY A} FEES DEFH
000mg/kg) o2 Folgt FojMel Zgwae
mg/gl. 2 IYFFoE Q% ZEdg
AA e A4S YT AE&F
(00mg/kg) S FH% o] ZEHE 3B2.1mg/g
02 FTETFOR AT AEEH &4E 94
34 Rt

dEEe] #7149 vhadgel e v
A7 B0 A=A AR 8 B2
. At RgEe Fold AP A8
(Wmg/kgIAE Baste AFE derigle

]

, I83(1,000mg/kg) FATAAE 22
wake vehiA Zahach

27199 gFe BadA 2HEE 9
N Hakzol el Zasith 4ok 3
Eold %9 ASREImgkg)lAE o)
e A%e vehigen, v%eguooomg/kg)
Folde FIRoU, B R4 &
o8 thEhi EHGTH Table D).

)
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Table I. Contents of inorganic element in femur
{mg/g ash weight)

Ca Mg Pi

NC  3846%136°° 558+024° 1676+83
OC  3545% 74 495+012  1604%37
DBL 3521%148 4961031  157.3%75
DBH 3588+108 520+0.17" 1624+48

NC : Normal Group
OC : Ovariectomnized Control Group
DBL : OC+DBE(500mg/kg, P.O.)
DBH : OC+DBE(1,000mg/kg, P.O.)
"p<00l vs OC

'p<005 vs OC



Byung-Cheon Lee et al. : Comparison of Intravascular Bonghan Ducts from Rats and Mice

5. Alkaline phosphatase(ALP) &HAdof|

0|zl H&

Alkaline Phosphatase= ZopA| XA &
H¥ glycoprotein® 24 gAtelA 71 &
ol&5= FYPA Aot} A7} oJAel A
EFE57F FUHE weE F ¥YAHE FEXEe=
ZZA X7t 84J8t=lo} alkaline phosphatase
ZHjo] FUHRIL) o] AT W olgd) zh Al
A SR 2usn, ddo] 7l
et Fr7beke el ok wEkA, A 3o]
U Zioiabell &S mlX= oAl oM E F
718 4 ok B AgoA AAE(385IU/me)
of njs} FHFFHTG0.7IU/mY)oNA ALPEA o]
7kl Atk 2E(DBE)Y 184% F
T(1,000mg/kg) ol A& 3B8TU/MeelN s, A&
% FaFG00mg/kg)dl s 3BOTU/MDA =
T F0EFT vt ALP @4Jo] 743
tHFig. 3).

[ o o &

<1
S

3

Bone Density(g/mé)
)

8 B

201
NC oC DBL DBH

Figure 3. Effect of DBE on Serum Alkaline Phos-
phatase Activity from Ovariectomized Rats.
NC : Normal Group
OC : Qvariectomized Control Group
DBL : OC+DBE(500mg/kg, P.O.)
DBH : OC+DBE(1,000mg/kg, P.O.)
p<0.01 vs OC
"p<005 vs OC

- 6. 85 =Y4MX| HE(osteocalcin)of
o|xX|l= g&k
Osteocalcin®  Gla-proteino}]gt =  Ead+&=

FAAY] 7P 5 vudd dedzg 2
FZHEAA FAE F AZRE] FUA Lo
Az A 2o] AHEHE e dFE:s ¥
W2 f2l€rh Osteocalcind ol w9 Eo]3
Q TEAEA ZAL Bl o] HYiRe &
ol=7} Fol 2¥AHY AEZ o]&HI gk
FEAXY 75 FFARXY 7l AHE
LS 7 ok EUFE #xle] AS o
AR 7lwo]l BAstHY 2FSFIE I8
A, 2EAXY JlTE FUHRIY B Ay Ay
ZEAEY EFPAAEL! osteocalcine AT
(248umol/me)el  ¥ls]  FH3-%34(2.89umol/me)
oM feHoz ZIletm Qi) Atk FEEL
Fogt Ay, ALY FATEE0mgke)olME
23B3umol/me 2 FoJAA HAE JeEhilen,
18 F47(1,000mg/kg) M= 21%umol/miE
A BEF Fvgdael vlE) Zastch oz d
A= 9 F4FH AFFAPE AdAs =
FAZY 7)ol Agtete] YEld Az F3
Hel(Fig. 4).

7. =& ZE5X| E(hydroxy-proline
: OH-P)e| fg|o o|x|= Hak

Hydroxyproline® & YA o] &a3}
o AA oluxete] 13%E Axdn vy =
dHo] FafEE, opv| %Akl hydroxyproline,
hydroxylysine 53} collagen crosslinks A+&¢$1
DPyD, pyrilinks, PyD 5 the mad s
Aol FrelEe] etk Ay mgde o
Whe wol]l ExjEta we] A} e AR
o "N war] Wi, 78" collagen Ea)
g HEE 2EFT 47 A" EAolt

=0

12] g Aol oAl AMEE A

o
L
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Figure 4. Effect of DBE on Osteocalcin level in
Ovariectomized Rats.

NC : Normal Group

OC : Ovariectomized Control Group

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

DBH : OC+DBE(1,000mg/kg, P.O.)
'p<005 vs OC

271 W&o A Fol @I AANA
A3d F AFTFEL YA E Lo Z uiAd
"o weld, AR 2HE BEe] glof
hydroxyprolineg creatinineX 2 YiegtS o]&
g Ay dn, AT =olAe OH-Pro/
creatinine(10) H)= 126019108, BaAA &
FEE FET P9 nFoAe
H &2 23022 F94Q F7F AUTh AbeF
Z2EY ALFTO0mg/keg)2 1012 IHhe
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Figure 5. Effect of DBE on Hydroxy~Proline/Creatinine
in Urine from Ovariectomized Rats.

NC : Normal Group

OC : Ovariectomized Control Group
DBL : OC+DBE(500mg/kg, P.O.)
DBH : OC+DBE(1,000mg/kg, P.O.)
'p<0.05 vs OC

g FAE At FEHES lugmle] BEE F
stx w3t A¥ Az, AEujd 4UX
22 o 36x10%ells/meo)Q1 o8, DBE
ZE A7EL 38X 10%cells/meo1 ATk A Zu)
9dAe] A¥AR, R HLE 172X
10%ells/mé, DBE d7F#e 7% 169x10°
cells/mEAN FAE Bgole 43S FX £33
Ao 2 YEGTtHTable ).

p

o2 0 o 8

Table 1. Effect of DBE on rat calvarial cell
proliferation

No. of cell(X10" cell/mt)

4th day 9th day

Control(vehicle) 36021 17.2+045

DBE(1pg/mé) 38+0.17 16.9+041

9. ZM|Z2]| alkaline phosphatase(ALP)

gajoll ojxlE Fat

SAE A3t A3 yehde ALP 849

SAE 9% 2 Astel, dso T



R - A« Estrogen B2 BEIUE RIXE LEE thilidpe) e

AA B FHEA A} FE2ES 2ug/md]
TEE Fosta wigsiavh Ad An AE
g 44K FFE oF 14141U/moje

W, DBE #&& 722 1.39%6LU/meelith
Axdlgd 9dslel 4323, dxTe Fee

184 1U/n¢, DBE 7+ 7% 1.8681U.s/md
2A FAHE 430 FAHHY 4IFE FH
53 o2 YePgti(Table V).

Table IV. Effect of DBE on ALP activity from rat
calvarial cell culture

ALP(1.U/me)
4th day Oth day
Control(vehicle) 1412049 - 1.89£0.12
DBE(1ug/mé) 1.40%0.43 1.87+0.26

1
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g o) ot B& HlEXHFE A
B oM B3 2 DAV Uk (ER -
AR o “BEAEh BRmmEK %
S B0 (HRD - FEARZRD DY ET
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IR 5L B B 2 B BAE B4
e Ulgolth, = BE ik A5 D aRE(F
fiol geEz #i7h FId BT AA kA
o, e BKS wERSEE B AR
g R mEe v peed® amez
B Bl BEe RES fuste) S5}
4359 A%z WA= BRI &
LASES HE CWEE TE WE %9 B
3 BEEEY) EBE & 180 BaEd,
WEEE (s BEIE RE TES &
i BEAES $A Az Bdag T
B BIRS (TR ER) o MEMEE B

2 BAGREIRTIRR) o T H BIBE
MBS (RR - ATIFRAR) o “BBUEE

ZB T E#EE AT kY @B o R &
BRS Eet REFHFE, ARzl KRIEE
BIR, FE, R HETE flE 59 Ao
2 228%00® P Eke B SR EET
REfREE  TEOEZE THEASL BRECKAf o=
A B, B, FEE Soltt”® weld, B
o BT HEBE HES Fo Wamsh
WRNES ko) 2AT® weba RIS,
EEaR &%o] J& g3 gTFdd &
A Rog AT oh

a4 HA7] olFd YEelte IdFFe
estrogen #AZ 3] calcitoninZ] 5 YAl w
& FIAX 7583 A7 F7]Ho] 23
ol g AFFIt Tt dvh =1, F
4 T =2(parathyroid hormone, PTH)9)
a2 s T F4 Sk 1,25(0H) Vit. D9
HAEE S FogREe #Zeg FF A%
nxF ZAg wjde FU Sl HIuH:I o
o, IL-6 59 F7I2 3% gIHxe &A%
TE RuEI ok wepd, uESdde o
dE28 92 thyroid hormone, calcitonin®
ipriflavone & F93l TIFFE Adside
ol AREHL gtk Jey 7€ %EE
< 7o dAREE 7HAlT
B AFAME dAE HESS i
5% A= AeF FEZE(DBE)S Fodte 2
SFAE D g ol&8g #
5 Jpetela ARk o d3teg Y

o} A 8t A tHFig. 1).

olgJgt #-go] Fo AMFFE AAsIY el
UeAE golEr] sty nFol fIse
hydroxyproline®-& 4314tk efAlE S8
A, EYFS A=l Z7HE hydroxyproline
ol & HAAA 9 AETFE JdAY A

.2 AEEHYHFig. 5).
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