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Abstract — In our study, osteoporosis was induced by ovariectomized in female Sprague-Daweley rats, and the prevention
and treatment efficacy of the climacteric disease the postmenopausal Type 1 pattern was examined by using the exper-
imental substance soybeans and arrowroot. After ovariectomy, the amount of estrogen was found to be reduced by 21.37%
and it showed the tendency to be increased by 4.49% in T1 (extraction of soybeans group) and 7.62% in T2 (extraction of
ferment soybeans group). The change of hone density, 14 weeks after ovariectomy in the femur, was decreased by 9.33%
in N.C. group, and 5.46% in T3 (extraction of ferment arrowroot group). As pathological findings, the trabeculae of femur
were detected to be abundant as normal and the frequency of the appearance of osteoclasts was very minimal. In the T3,
the frequency of the appearance of the trabeculae of femur was increased to the level that could be distinguished. In regard
to the accumulation of lipid in the bone marrow, the accumulation of lipid in the bone marrow was low as normal. However,
in T3, the decrease to the level that could be distinguished was detected. In addition, in regard to the pathological findings
of the uterus, normal uterine tissue findings were detected. In the T3, the minimal atrophy findings were detected. In con-
clusion, when the T3 was orally administered continuously for 14 weeks, it was thought that a certain proportion of the hor-
monal balance was maintained that functioned as a substance interfering the accumulation of fat, and it was considered to

be of help in the treatment of not only osteoporosis Type I, but also for the prevention and treatment of various endocrinal
diseases.
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& (Puerariae Radix)e] FARAELE AE(19~20%)0) 2L o] 9]
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NaF Calcitriol(1,25(0H)2D3), 17B-estradiol(E2), Ipriflavone,
Raloxifene, Aminobisphosphonate, SERMs(selective estrogen
receptor modulators) 0] A= gloyt 2|7 B8 A, ¢F
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BAE Az do#E i) AP ANt
1D 8 3 : T1 (extract of soybeans)
T2 (extract of fermented soybeans)
T3 (extract of fermented arrowroot)
T4 (extract of fermented arrowflower)

7} AEEL S dx2FATdoA ATEgke
BrE AL FHIAPE ZoiA A3

2) 2 9E 139 o]aZEiR o= 24 W3

HPLC(YMCAM 303-A coloum 4.6*250 mm; kyoto, Japan)
< o] &3l BAEITh AR 24 WL 0.1% acetic acid in
acetonitrile solvent A$} 0.1% acetic acid in water solvent B
£ E3319) 1ml/min #4502 254 nmolA AE3)IT

o e

LEA T (hr)
12 24 36 48

A E (mg/100 g)
o) gld 1606.0 1619.0 1615.0 1624.2 1665.4
thol =X 774.6
Zg A" 237.1
AY2" 24.9
vl2d thol=xl 197.0
olgdadE 207.1
tlol= A9 476.7 35459 3759.2 3849.4 3850.4
Z}7helol & 2593 2789 2702 2734
AU 28 Q) 368 469 664 482
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ANELY 74, Foisk 2 8%

P e e

T e FEYE Tgkgt  awke
C 15 1~15 0 10
N.C 15 16~30 0 10
T1 15 31~45 5 10
T2 15 46~60 5 10
T3 15 61~75 5 10
T4 15 76~90 5 10

C; Control group, N.C; Negative control group, T1; Extraction of
soybeans group, T2; Extraction of ferment soybeans group, T3;
Extraction of ferment arrowroot group, T4; Extraction of
ferment arrowflower group.
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xylene, oehE & 9 S-S AR gepis FFsie] ¥

o} S}, 4 um AR B8RS 7H5°] Hematoxyline-Eosin(H&E)
Staind}o], Fetdr|Fo® tiEs 23t @ S AF0MND),
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Table I - Clinical signs of female rats orally treated with substances

\Group C NC T1 T2 T3 T4
Variable  \Dose (g/kg) 0 0 5 5 5 5
\No. of animal 15 15 15 15 15 15
normal 15 15 15 15 15 15
abnormal 0 0 0 0 0 0

C; Control group, N.C; Negative control group, T1; Extraction of
soybeans group, T2; Extraction of ferment soybeans group, T3;
Extraction of ferment arrowroot group, T4; Extraction of ferment
arrowflower group.
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Table IT - Mean body weight changes of female rats orally treated with test substances for 14 weeks

\Group C N.C T1 T2 T3 T4

Variable \Dose (g/kg) 0 5 5 5 5

No. of animal 15 15 15 15 15 15
Administration 253.76 266.8 265.45 267.67 268.9 265.38
(AD before) (18.62)° (17.22) (20.31) 15.77) (18.07) (16.15)
Administration 261.62** 284.54 283.82 278.82 281.36 282.33
(1 week) (18.91) (16.6) (21.09) (14.3) (19.63) (15.07)
Administration 272.73%* 309.07 296.16 298.74 283.46%* 306.37
(2 weeks) (20.51) (18.92) (20.40) (17.61) (19.23) (18.34)
Administration 277.97%* 327.18 318.98 314.46 288.25%* 3204
(3 weeks) (22.81) 22.7) (22.59) (17.6) (19.45) (22.2)
Administration 283.61%* 337.82 328.44 325.15 294.3%* 325.04
{4 weeks) (24.85) 23.77) (23.77) 17.3) (16.67) (21.02)
Administration 286.78** 350.23 340.16 334.67 307.56%* 341.43
(5 weeks) (22.49) (25.15) (24.97) (19.82) (18.79) 24.3)
Administration 203.93%* 354.71 344.39 342.11 302.67** 34494
(6 weeks) (24.36) (23.24) (25.04) (18.97) (17.56) (24.64)
Administration 302.87%* 360.98 351.35 347.26 307.04%* 356.88
(7 weeks) (27.47) (23.66) (26.08) (20.41) (18.19) (26.01)
Administration 303.83** 366.96 354.38 350.98 310.76%* 359.33
(8 weeks) (30.6) (25.52) (28.76) (21.31) 17.38) 27.1)
Administration 306.33%* 372.22 360.03 357.08 313.63%* 368.11
(9 weeks) (29.18) (24.34) (25.26) (23.21) (18.54) (30.32)
Administration 310.62%* 365.85 351.68 3479 309.78** 361.63
(10 weeks) (29.65) (21.87) (24.52) (21.42) 16.1) (30.64)
Administration 313.63%* 374.02 361.8 356.84 . 319.81%* 37241
(11 weeks) (32.08) (24.44) (24.59) 22.5) (15.87) (32.26)
Administration 316.27** 383.13 371.33 365.01 324.01%* 382.7
(12 weeks) (33.13) (24.81) (25.53) (24.44) (20.34) (34.56)
Administration 324.03%* 385.35 372.56 369.17 332.45%* 385.59
(13 weeks) (35.53) (25.74) (26.18) (24.68) (19.5) (36.43)
Administration 324.54** 390.38 3733 374.12 327.56%* 391.79
(14 weeks) (33.33) (28.73) (27.38) (25.04) 19.73) (37.52)

C; Control group, N.C; Negative control group, T1; Extraction of soybeans group, T2; Extraction of ferment soybeans group, T3;
Extraction of ferment arrowroot group, T4; Extraction of ferment arrowflower group (**p<0.01).

Table III - Autopsy finding of female rats orally treated with test substances for 7(A) & 14(B) weeks

A) B)

Group ¢ ONC? T T2Y T3Y  T4Y  Growp ¢ NC? T T2V 130 T4
Dose (g/kg) 0 0 5 5 5 5 Dose (g/kg) 0 0 5 5 5 5

No. of animal 5 5 5 5 5 5 No. of animal 10 10 10 10 10 10
Normal 0 0 0 1 0 Normal 10 0 0 0 0 0

Uterus Atrophy 5 5 5 4 5 Uterus Atrophy 10 10 10 10 10
Minimal 0 0 0 3 0 Minimal 4 0

Moderate 1 1 3 1 4 Moderate 2 5 6 6 7

Severe 4 4 2 0 1 Severe 8 5 4 0 3

Autopsy finding at 7 weeks treatment of Test Substances, YControl group, Negative control group, DExtraction of soybeans group,
PExtraction of ferment soybeans group, PExtraction of ferment arrowroot group, ®Extraction of ferment arrowflower group.

o velytth, 2oy AlFEA Fof T3 E sUERT B
o} & ATt 7T 23.64%, 14700 24.44%00) 23 EAA
O% F94(p<0.05) YA AsAFH FErt AAEHQAHFgE. 1).
HIS dizgtel vlsl ¢ AETtolx Sl Hom AgER
147 5 AFoiA], vigiE ve 7249 (p<0.05) A 72
2AZtHFig. 2).

HTEN

2 AETA] apo] gzl vlE] 424 (p<0.05) QL
Heg Zlo] BEFAT. T3 AIBER 7 AR A,
oM dave) SAY T vls FEE AEE B
F}, £3] 14558 T3 ME 24 d2M.O)l vls)] 72
“d(p<0.05) YA F7+=ATHTable IV).
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Photo 1 —The photograph of the uteri treated with test substances
for 14 weeks. C; Control group, N.C; Negative control
group, T1; Extraction of soybeans group, T2; Extraction
of ferment soybeans group, T3; Extraction of ferment
arrowroot group, T4; Extraction of ferment arrowflower
group.
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Fig. 2 — The changes of mean spleen weight orally treated with test
substances for 14 weeks. C; Control group, N.C; Negative
control group, T1; Extraction of soybeans group, T2;
Extraction of ferment soybeans group, T3; Extraction of
ferment arrowroot group, T4; Extraction of ferment
arrowflower group. Statistically Significantly different from
negative control group (**p<0.01, *p<0.05).
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Photo 2 — The photmicrograph of the uteri treated with test substances for 14 weeks (H-E stain, x40). C; control group, normal arrangement
of uterus cells. N.C; Negative control group, severe atrophy arrangement of uterus cells. T3; Extraction of ferment arrowroot group,

minimal atrophy arrangement of uterus cells.
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Fig. 1 - The changes of mean uterus weight orally treated with test substances for 7 and 14weeks. C; Control group, N.C; Negative control
group, T1; Extraction of soybeans group, T2; Extraction of ferment saybeans group, T3; Extraction of ferment arrowroot group, T4;
Extraction of ferment arrowflower group. Statistically Significantly different from negative control group (*p<0.05, **p<0.01).
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Table VI-
1. Hematological values treated orally with test substances for 7 weeks
Tested WBC #LYM #MO #GR RBC HGB HCT MCV MCH MCHC PLT
Unit %1000 % % % x10° g/dl % fl pg g/dl X 1000
Group : C
Mean 9.80% 91.74 7.16 1.10 7.36 13.94 41.6 56.58 18.96 33.52 1088*
SD 0.74° 1.68 1.59 0.22 0.33 0.49 1.7 2.72 0.72 0.52 314
Group : N.C
Mean 8.20 90.72 7.9 1.38 7.62 14.22 42.52 55.88 18.54 33.2 640
SD 2.74 167 1.67 04 0.82 1.29 3.65 1.77 1.0 131 316
Group : T1 (5 gkg/day)
Mean 11.26 92.68 5.74 1.58 7.92 14.34 44.42 56.22 18.18 32.32 984
SD 4.31 1.49 0.92 0.84 0.55 0.57 1.59 2.93 1.38 1.99 214
Group : T2 (5 g/kg/day)
Mean 10.56 91.96 6.4 1.64 7.95 14.86 45.4 57.18 18.72 32.72 962
SD 2.86 2.56 1.26 1.42 0.36 0.48 0.80 248 0.98 0.85 260
Group : T3 (5 g/kg/day)
Mean 9.9 89.92 8.08 2.0 7.73 146 438 56.72 18.94 33.38 956
SD 4.73 5.89 361 237 0.71 1.0 3.65 0.84 0.59 0.72 131
Group : T4 (5 g/kg/day)
Mean 7.74 90.68 7.68 1.64 7.55 14.58 43.02 56.98 19.32 33.94 880
SD 1.82 175 1.46 0.53 0.44 0.75 2.6 2.06 0.78 0.82 169
2. Hematological values treated orally with test substances for 14 weeks
Tested WBC #LYM #MO #GR RBC HGB HCT MCV MCH MCHC PLT
Unit %1000 % % % x10° /dl % fl pg g/dl X 1000
Group : C
Mean 413 91.14 7.43 1.43 7.41 14.22 41.7 56.32 19.21 34.13 1034*
SD 1.29 39 3.22 0.85 0.38 0.63 231 1.65 0.58 1.06 92
Group : N.C
Mean 6.18 91.64 7.06 1.28 7.54 14.46 42.07 55.84 19.21 34.39 943
SD 2.56 2.86 2.27 0.75 0.25 0.43 1.89 1.89 051 0.8 142
Group : T1 (5 g/kg/day)
Mean 4.06 91.72 7.06 122 7.64 14.59 42.89 56.14 19.11 34.07 993
SD 1.18 3.05 237 0.75 0.29 0.44 181 141 0.78 144 199
Group : T2 (5 g/kg/day)
Mean 498 90.71 7.67 1.62 7.54 14.63 42.5 56.36 194 34.49 973
SD 1.89 4.3 3.28 1.12 0.26 0.44 2.16 1.834 0.38 1.39 102
Group : T3 (5 g/kg/day)
Mean 5.34 92.62 6.18 1.2 7.74 14.47 42.98 55.6 18.76 33.68 1076*
SD 137 2.84 1.99 0.99 0.38 0.58 175 1.65 1.03 1.09 148
Group : T4 (5 g/kg/day)
Mean 5.93 90.32 7.92 1.76 7.61 14.29 42.2 55.54 18.82 33.89 949
SD 1.86 3.64 2.71 1.08 0.44 0.53 1.98 2.31 1.1 144 115

All hematological values were measured at 7 (3-1) and 14 weeks (3-2) after treatment of test substance. C; Control group, N.C;
Negative control group, T1; Extraction of soybeans group, T2; Extraction of ferment soybeans group, T3; Extraction of ferment
arrowroot group, T4; Extraction of ferment arrowflower group. Statistically Significant from Negative control (*P <0.05).
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A tHPhoto 3).
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4] XA (Fatty accumulation)e] #2HE9Ith N.CEoA =
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Table V —Bone density values treated orally with test substances for 7 and 14 weeks

Variable \Group C N.C Tl T2 T3 T4
\Dose (g/kg/day) 0 0 5 5 5 5
AD 7 weeks
Sternum 0.0750(0.005)  0.0732(0.016)  0.0729(0.012)  0.0762(0.004)  0.0701(0.005)  0.071(0.007)
Femur 0.1814(0.112)  0.1863(0.008)  0.1891(0.008)  0.183(0.008) 0.1839(0.010)  0.1853(0.009)
AD 14 weeks
Sternum 0.0658(0.005)  0.056(0.003) 0.0571(0.005)  0.0563(0.003)  0.0592(0.006)  0.0558(0.005)
Femur 0.2068(0.007)  0.1875(0.01) 0.1912(0.012)  0.1878(0.007)  0.1955(0.008)  0.1867(0.009)

Statistically Significantly different from Negative Control group. C; Control group, N.C; Negative control group, T1; Extraction of

soybeans group, T2; Extraction of ferment soybeans group, T3; Extraction of ferment arrowroot group, T4; Extraction of ferment
arrowflower group.

Con N.C

T3 T4

Photo 3 - The photograph of the osteoclast treated with test substances for 7 weeks. C; control group, N.C; negative control group, T3;
extraction of ferment arrowroot group, T4; extraction of ferment arrowflower group (Sodium hypochloride stain, x10,000).
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Table VI -
1. Histopathological autopsy findings of trabeculae in epiphysis and metaphysis treated with test substances for 7(A) & 14(B) weeks
A) B)
Group C N.C T1 T2 T3 T4 Group C N.C T1 T2 T3 T4
Dose (g/kg) 0 0 5 5 5 5 Dose (g/kg) 0 0 5 5 5 5
No. of animal 5 5 5 5 5 5 No. of animal 10 10 10 10 10 10
4 5 0 0 0 0 0 4 10 0 0 0 0 0
3 0 0 0 0 1 0 3 0 0 0 0 4 0
2 0 2 3 3 4 2 2 0 2 2 2 5 3
1 0 3 2 2 0 3 1 0 8 8 8 1 7
2. Histopathological autopsy findings of the frequency of osteoclast values treated with test substances for 7 weeks
A) B
Group C N.C T1 T2 T3 T4 Group C N.C T1 T2 T3 T4
Dose (g/kg) 0 0 5 5 5 5 Dose (g/kg) 0 0 5 5 5 5
No. of animal 5 5 5 5 5 5 No. of animal 10 10 10 10 10 10
+ 5 0 0 0 0 0 + 0 0 0 0 0 0
1 0 1 3 4 4 2 1 0 0 3 3 5 3
2 0 4 2 1 1 3 2 0 1 2 7 5 7
3 0 (] 0 0 0 0 3 0 9 8 0 0 0
3. Histopathological autopsy findings of the fatty accumulation values treated with test substances for 7(A) & 14(B) weeks
A) B)
Group C N.C T1 T2 T3 T4 Group C N.C T1 T2 T3 T4
Dose (g/kg) 0 0 5 5 5 5 Dose (g/kg) 0 0 5 5 5 5
No. of animal 5 5 5 5 5 5 No. of animal 10 10 10 10 10 10
+ 1 0 0 0 0 0 + 8 0 0 0 0 0
1 3 0 0 0 0 0 1 2 0 0 0 1 0
2 1 0 1 0 2 1 2 0 1 2 2 5 0
3 0 5 4 5 3 4 3 0 9 8 8 4 10

C; Control group, N.C; Negative control group, T1; Extraction of soybeans group, T2; Extraction of ferment soybeans group, T3;
Extraction of ferment arrowroot group, T4; Extraction of ferment arrowflower group.
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C(?w) - N.C(w) T3(7w)

C(14w) N.C(14w) T3(14w)

Photo 4 - The photomicrograph of the femur trabeulae and fat cells traeated with test substances for 7 and 14 weeks (H-E stain, x40). C(7w),
Femur trabeculae (+4) was observed in large quantities normally while fat (+1) accumulation was showed slightly in bone marrow
in the control group; N.C(7w), Femur trabeculae (+2) was remarkably decreased and fat (+3) accumulation was also considerably
showed in the negative control group compared to that of the control group; T3(7w), Femur trabeculae (+3) was showed improved
effect perceptibly in T3 group and fat (+2) accumulation was considerably decreased compared to that of the N.C. group; C(14w),
Femur trabeculae (+4) was observed in large quantities normally while fat (+1) accumulation was showed slightly in bone marrow
in the control group; N.C(14w), Femur trabeculae (+1) was severely decreased and fat (+3) accumulation was also considerably
showed in the negative control group compared to that of the control group; T3(14w), Femur trabeculae (+3) was showed improved
effect perceptibly in T3 group and fat (+2) accumulation was considerably decreased compared to that of the N.C.

C (14w) N.C (14w)

Photo 5 - The photomicrograph of femur osteoclast treated with test substances for 7 and 14 weeks (H-E stain, x400). C(7w), The appearance
probability of fumur osteoclast was minimal (+/-) showed in the ontrol group; N.C(7w), The appearance probability of femur
osteoclast was remarkably (+2) showed in the negative control compared to that of the control group; T3(7w), The appearance
probability of femur osteoclast was mild (+1) showed improved effect recognizably in the T3 group compared to that of the N.C
group; C(14w), The appearance probability of fumur osteoclast was minimal (+/-) showed in the control group; N.C(14w), The
appearance probability of femur osteoclast was severe (+3) showed in the negative control compared to that of the control group;
T3(14w), The appearance probability of femur osteoclast was moderate (+2) showed improved effect recognizably in the T3 group
compared to that of the N.C group.
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