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This study was conducted to investigate the preventing
effects of OPB (Rehmannia glutinosa Libosch and Eleuth-
erococcus senticosus Max extracts) and combined OPB/
Calcium therapy on bonelossin ovariectomized rats. Sixty
Sprague Dawley ratsof 12-week-old weredivided into eight
groups. OVX (ovariectomized), OPBL (OPB 50 mg/kg),
OPBM (OPB100 mg/kg), OPBH (OPB 200 mg/kg), OPBL/
CAL(OPBL+CAL), OPBM/CAL (OPBM+CAL), OPBH/
CAL (OPBH+CAL)and CAL (Calcium citrate 88.33 mg/kg
+1a, 25-dihydroxy-vitamin D, 33.331U/kg). Bone mineral
density (BM D), bonemineral content (BM C), bonestrength
indices and cortical thickness were analyzed by peripheral
quantitative computerized tomography (pQCT). pQCT
scanning showed that OV X induced a significant decrease
in trabecular bone mineral density and bone mineral
content in the proximal tibia (-36.4+2.4%, -21.8+12.7%).
These decreases were dgnificantly prevented by the
administration of OPBM and OPBM/CAL. Cortical BMD
and BM C of tibiaweredightly enhanced by OPB and OPB/
CAL. However there was no significant difference between
OVX and OPB, OPB/CAL treated group. Bone strength
indicesand cortical thicknesswerenot significantly different.
Our resultssuggest that OPB and combined OPB/Calcium
therapy areeffectivein preventing the development of bone
lossinduced by ovariectomy in rats.
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Fig. 2. Chemical structure of eleutheroside E
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Group 1: | OVX Vehicle(water, 2.5 mé/kg)
Group 2 : | OPBL OPB 50 mg/kg
Group 3 : | OPBM OPB 100 mg/kg
Group 4 : | OPBH OPB 200 mg/kg
OPB(50 mg/kg) + Calcium Citrate(83.33 mg/kg)
Group 5 : | OPBL/CAL
+ la, 25-dihydroxyvitamin D3(33.33 IU/kg)
OPB(100 mg/kg) + Calcium Citrate(83.33 mg/kg) + 1a,
Group 6 : | OPBM/CAL ] o
25-dihydroxyvitamin D3(33.33 1U/kg)
OPB(200 mg/kg) + Calcium Citrate(83.33 mg/kg)
Group 7 : | OPBH/CAL
+ la, 25-dihydroxyvitamin D3(33.33 IU/kg)

Group 8 : | CAL

Calcium Citrate(83.33 mg/kg) + la, 25—
dihydroxyvitamin D5(33.33 1U/kg)

10 days 3days O

8 weeks

=

Pre-OVX Ovariectomy & recovery

Treatment & BMD measurement

Fig. 3. Experimenta design. The bone mineral density of proxima tibia was measured by pQCT at pre-OV X (before surgery) and Bilateral
ovariectomies were performed. Rats were randomized into eight treatment groups and treated daily for 8 weeks (from day 3-56 post-surgery).

BMD measurements were carried out 2, 4, 6 and 8 weeks after treatment.
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Table 1. The effect of OPB, OPB/CAL and CAL on change of trabecular bone mineral density (BMD). 12-week-old rats were
ovariectomized and treated with vehicle (OVX), OPB, OPB/CAL and CAL for 8 weeks post-surgery. The BMD was measured |n the
proximal tibial metaphysisat 2 mm distal to the growth plate at the basdline in the anaesthetized rats using pQCT. A voxe size of 0. mm® was
chosen. The data represent amean®aestandard error of each group (n=7). (*: P < 0.05, **: P < 0.01 versus OV X)

Group Change of Trabecular BMD(%)
0 4 weeks 8 weeks
Groupl :0OVX 0.0+ 00 -206 £ 19 -364 + 24
Group2 :OPBL 0.0+ 00 -180 £ 19 -302 =+ 21
Group3 :OPBM 0.0+ 00 -13.3 £ 0.9** -281 =+ 16*
Group4 :OPBH 0.0+£ 00 -203 £ 21 -345=+ 31
Group5 : OPBL/CAL 0.0+ 00 -149 £ 22 -315=+ 39
Group6 : OPBM/CAL 0.0+ 00 -162 £ 1.1* -20.1+ 1.9*
Group7 : OPBH/CAL 0.0+ 00 -195+ 33 -30.3+ 33
Group8 :CAL 0.0+ 00 -199 £ 27 -320* 15

OVX: OVX+vehicle

OPBL: OPB 50 mg/kg, orally

OPBM: OPB 100 mg/kg, orally

OPBH: OPB 200 mg/kg, orally

CAL: Calcium citrate 83.33 mg/kg+ 1o, 25-dihydroxyvitamin D, 33.33 IU/Kkg, oraly
OPBL/CAL: OPBL+CAL, oraly

OPBM/CAL: OPBM+CAL, oraly

OPBH/CAL: OPBH+CAL, orally

(OVX)l BUwt 2798 Frhgde] fsle] BUE  F4 Aol® FASIGO FIT Aol HelA) siger.
7 gshglon] Al ool wlal 4 Y Rl

747} —20.6+ 1.9%, —36.4+2.4%% ATl wls -2 &2l 9= (cortical bone mineral density)
Aoz o Aoz epgr) whadA T OPBS £o G AR 87 gt MY ws 5§ fg:
g AP OVXol w3l Fdx 7har) dAlgE & A5 H3kE Teble 20 VeRich. 2 Ax} OVXT] &
olatglom], £3 OPBM(OPB 100 mgkg) Folve 4 e Viixé 4 o)Holl wlsl] 47 2 8FollA] 77t 8.0i2-2%,
Z9} @704 717 —13.3+0.9%, —28.1+ 1.6%°.2 £ 14.3+24%= S7}sl3ict. OPB, OPB/CAL, CAL o] AF
Ho® Fo3k Afo]E R GIrh(p<0.05). OPBo} Zi= & T BF OVXTol vl 2d=rt Frkskd o, el )
o] Foigh AYL(OPBICAL) =3k FAH=Tol v 0]2 Ho|x] @gkom Z7+ $olHal 2fo]Z Holx] gk

3 Fdx 7l 9AlEgl e, OPBM/CAL Foiit-e

&9} 8ol 7 —16.2+1.1%, —29.1+1.9%°F OVX 3l = <] F3Hf-3F (trabecular bone mineral content)
ol Blal §-2g =bo]E it Z4r(Cddumtlo, 25 s AAR & 877t siuEY %—%H"r‘%}"—z A5l
dihydroxyvitamin D,y& Foi3F A3+ (CALX> 457<} 8 Table 31| ERASIEE. OVXTES WAl & 4714+ &

&

FollAl OVXarol vlsl] = 7k A7 gelE gl o] FFstAlul 47 o] F EEke] FhAsled vk
EAA R fo3l 2ol S Ho|x| okt OPB o 2] AA A 264+029mgmnell =18 1.90+0.12 mg/mme-g 2f
Hgads lsr|9lsl OPB Fof} OPB/CAL 7o —21.8%z= 7H4-513irt. OPB o] Ag 2 OPB/CAL o

Table 2. The effect of OPB, OPB/CAL and CAL on change of cortical bone mineral density (BMD). 12-week-old rats were ovariectomized
and treated with vehicle (OVX), OPB, OPB/CAL and CAL for 8 weeks post-surgery. The BMD was measured in the proximal tibid
metaphysis at 2 mm distal to the growth plate at the baseline in the anaesthetized rats using pQCT. A voxel size of 0.1 mm® was chosen. The
data represent a mean®aestandard error of each group (n=7).

Change of Cortical BMD (%)

Group 0 4 weeks 8 weeks
Groupl :0OVX 0000 80+ 22 143 £ 24
Group2 :OPBL 00+ 00 104+ 1.7 16.1 + 20
Group3 :OPBM 0000 1n5+22 174 £ 25
Group4 : OPBH 0000 9.0+ 05 152 + 0.6
Group5 :OPBL/CAL 00 *= 00 89t 19 133+ 20
Group6 : OPBM/CAL 00 = 00 125+ 19 184 £ 17
Group7 :OPBH/CAL 00 *= 00 100* 15 154+ 14

Group8 :CAL 00£ 00 132+ 13 203+ 15
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Table 3. Theeffect of OPB, OPB/CAL and CAL on change of trabecular bone minera content (BMC). 12-week-old rats were ovariectomized
and treated with vehicle (OV X), OPB, OPB/CAL and CAL for 8 weeks post-surgery. The BMC was messured in the proximal tibial metaphy-
sisat 2 mm distal to the growth plate at the basdline in the anaesthetized rats using pQCT. A voxe size of 0.1 mm® was chosen. The datarep-

resent a mean°aestandard error of each group (n=7).

Growp Trabecular BMC (mg/mm)
0 4 weeks 8 weeks Gain (%)
Groupl :0OVX 264 + 0.29 2.68 = 0.15 190 £ 012 -218 £ 127
Group2 :OPBL 250 + 0.23 279 £ 0.12 223+ 011 -43 £ 126
Group3 :OPBM 245 + 0.23 2.76 = 0.12 2.05 + 0.08 -128+ 72
Group4 :OPBH 2.60 = 0.18 262 £ 0.14 185 + 0.09 -264+ 75
Group5 : OPBL/CAL 245 + 0.22 2.80 £ 0.15 208 £ 0.15 -134 + 6.7
Group6 : OPBM/CAL 2.83 + 0.16 279 £ 0.14 2.07 = 0.08 -255=+ 51
Group7 : OPBH/CAL 2.69 + 0.28 2.68 £ 0.10 2.01 + 0.10 -20.0 + 88
Group8 :CAL 258 £ 0.11 257 = 0.07 184 + 0.10 -288 *+ 14

AR 2 OVXell vlell BMC o2 wgkort -efath A
olF Holx] gkow], APTAE o3k Aol vEhAA] &
et CAL o] AFEE OvXTel vls BMCF 2313t

O

| Eo =3 %k (cortical mineral content)
A2 AR 3 877 Xy TS =A5)
o] Table 4o eRHAch. 2 A3 OVXTe| S
< hAAA] o] (4.22+0.46 mg/mm)el] v]El &FollA] 643
+0.22mg/mme.2 <F 66% %715k, OPB, OPB/CAL,
CAL Fof Ag¥ =% OvXel vlsl BMCL 715}

o} o8k 2folZ Rolx] ekojr},

F 7= A4 (bone strength index) & x4 F F7
(cortical thickness)

whadA 87 Foll pQCTE o]-83te] bone strength
% cortical thicknesss: ZAlslo] Table 5l HEpi.
Bone strength index3] anti-twisting index, anti-fracture
index % anti compress index= OVXirel ®]3 OPB,
OPB/CAL % CAL A EFolM o3t Aol =
o]z 93kct. Ring model® #3ks}e] =kzo7l cortical

Table 4. The effect of OPB, OPB/CAL and CAL on change of cortical bone mineral content (BMC). 12-week-old rats were ovariectomized
and treated with vehicle (OVX), OPB, OPB/CAL and CAL for 8 weeks post-surgery. The BMC was measured in the proximal tibial meta-
physisat 2 mm distal to the growth plate at the basdline in the anaesthetized rats using pQCT. A voxd size of 0.1 mm® was chosen. The data

represent a mean°aestandard error of each group (n=7).

Cortical BMC(mg/mm)

Group

0 4 weeks 8 weeks Gain (%)

Groupl :0VX 422 + 0.46 525 + 0.20 6.43 = 0.22 66.4 + 22.8
Group2 :OPBL 363 = 0.27 5.16 + 0.18 6.15 = 0.28 744 + 150
Group3 :OPBM 362 = 0.35 5.61 = 0.19 6.68 = 0.20 96.8 + 222
Group4 :OPBH 396 + 0.24 5,53 + 0.19 6.56 = 0.19 683t 7.6

Group5 : OPBL/CAL 399 + 0.33 5,58 + 0.13 6.40 =+ 0.22 674 + 185
Group6 : OPBM/CAL 323+ 0.30 522 + 0.13 6.19 + 0.17 1017 + 241
Group7 : OPBH/CAL 394 + 044 553 + 0.24 6.60 = 0.27 795 + 196
Group8 :CAL 320 £ 0.24 526 + 0.16 6.39 £ 0.18 106.7 + 19.7

Table5. Theeffect of OPB, OPB/CAL and CAL on pQCT densitometric parameters of the proxima tibiabone. The data represent amean +
standard error of each group (n = 7). The bone strength index is a parameter given by the pQCT software. Cortical thickness was measured as
acircular ring model for the tibia cross-sectiona shape using the pQCT software (version 5.40).

Bone strength index

Group Anti-twisting Anti-compress Anti-fracture Cortical thickness (mm)
Groupl :0OVX 565 £ 29 93+ 04 9.3+ 06 0.478 + 0.011
Group2 :OPBL 574 £ 30 104 + 04 9.2+ 04 0458 £+ 0.017
Group3 :OPBM 56.1 £ 3.2 88 £ 05 92+ 04 0.499 = 0.011
Group4 :OPBH 547 £ 32 88 £ 04 96+ 04 0494 + 0.013
Group5 :OPBL/CAL 575+ 36 101 £ 06 10.0 + 06 0479 + 0.014
Group6 : OPBM/CAL 555 + 2.8 93 + 04 95+ 02 0.467 = 0.010
Group7 : OPBH/CAL 56.8 =+ 1.6 9.6 + 0.3 91+ 05 0.491 + 0.018
Group8 :CAL 521 + 2.6 86t 04 88+ 03 0.488 = 0.008
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Table 6. The effect of OPB, OPB/CAL and CAL on body weight of ovariectomized rats. 12-week-old rats were ovariectomized and treated
with vehicle (OVX), OPB, OPB/CAL and CAL for 8 weeks post-surgery. Body weight represents amean £ standard error and plotted with
group size of each group (n=7).

Body weight (g)
Group 0 4 weeks 8 weeks Gain (%)
Groupl :0VX 2364 + 2.1 3400 + 65 3571+ 92 511 + 338
Group2 :OPBL 2414 + 59 3386 = 8.0 364.3 + 11.3 510 + 35
Group3 :OPBM 2300 + 44 3436 + 6.2 365.7 £ 9.0 59.2 + 4.0
Group4 :OPBH 2343 + 54 3364+ 7.1 3486 £ 51 491 + 2.7
Group5 : OPBL/CAL 2342 + 65 3342+ 9.2 360.0 = 86 540 + 3.8
Group6 : OPBM/CAL 2202 + 4.2 3358 + 5.2 3575 + 106 564 + 6.0
Group7 : OPBH/CAL 2371t 42 3321+ 11.0 365.0 + 12.9 539 + 45
Group8 :CAL 2283 + 2.8 3383t 54 365.0 £ 85 599 + 3.2
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877k A5k A AT S Table 67 it L esl7] wistel] A o] At A3 AF =2 AY
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