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In our study, osteoporosis was induced by ovariectomized in female Sprague-Daweley (SD) rats, and the prevention and treat-
ment efficacy of the climacteric disease the postmenopausal type I pattern was examined by using the experimental substance
soybeans and arrowroot. No clinical signs and mortality after continuous oral administration of experimental substances for 14
weeks were not observed, however, the weight of experimental animals underwent ovariectomized was increased significantly in
comparison with control group (p<0.01). The atrophy of the uterus due to T3 group was 23.64 % after 7 weeks, 24.44 % after 14
weeks (in comparison with N.C. group), and it was statistically significantly increased. In regard to the change of blood cells, it
was observed that platelets were statistically significantly reduced in the ovariectomized group, and administered orally experimen-
tal substances continuously for 7 weeks, in all groups administered experimental substances, it was found that platelets had the
tendency to be increased more than N. C. group. In regard to the change of blood biochemistry, removed the ovary, the concen-
tration of ALP showed the tendency to be increased than control group, and particularly in T3 group, it was increased signifi-
cantly. In regard to the concentration of cholesterol, in comparison with negative control group, it was reduced 68% at 7 weeks
and 35% at 14 weeks. After ovariectomized, the amount of estrogen was found to be reduced by 21.37% in comparison with
control group, it showed the tendency to be increased by 4.49% in T1 group and 7.62 % in T2 group, the concentration of estro-
gen in each group showed the tendency to be increased than negative control group, and in T3 group, it was increased to 100.46
% and 117. 65% in T4 group, and it was increased more than control group. Based on the above experimental results, in the
experimental animals female rats, because of the hormonal imbalance induced by ovariectomized, a large mount of fat is accumu-
lated in the body and due 1o it, osteoporosis, obesity, hypertension, hyperlipidemia, fat of the liver, arteriosclerosis, diabetes, and
other metabolic diseases were developed. Hence, when the experimental substance Extraction of ferment arrowroor was orally
administered continuously for 14 weeks, it was thought that a certain proportion of the hormonal 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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2-8-& 3}7] ®tell phyto-estrogeno| B} E2|7]| % ot 5
8 7L g ez B3 At HYAY 5 o
o HAst w0l et =at Aol A estrogenst FH 3 7]
T2 ] Wi FoE, vin 5o AW S ok
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A ele] =w “imsha s I} BESl L £#Esle] Riel
LBt 2EmEica 7|55 glon, v|vkE A8
7] 918 o} =a|'d= (noradrenalin)?} o} =2]'d=] (adrenalin)
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1. AE=E
1)® A : T1 (extraction of soybeans)

T2 (extraction of ferment soybeans)

T3 (extraction of ferment arrowroot)

T4 (extraction of ferment arrowflower)
AREAE BF AIALS (FIAAF FYIAHR S

A Ae89
2 NEHEE

459-24) 8FF (AHE-SET : oovkel) e oFe] ESAIR) 9
g APEEE g AME T 3l £ A5 Rate TH-
A& 712AET) EH ] 9leiM, AlEAF] N 9
7} Al elglgl AARE ol &3k o] 7153l

FTEUT A TS Sero g AR -, 747 AlEE A
Alete TEAAM 37| (2 E 2343°C, lFE
50£10%, 2HAIZE 12417, 2% 150~300 Lux) 4 &%
< AlFERTE YAk E 1Y F, FEEske] A% SER
A ate] Algel AHE-3lelH.

3. F0i U AEHEo M

Al EA 23 5 gked S92 23] T4 10
mg/kgl 2. Fod s} ct,
AYFe T4, By Y £

T FTEF (@) TERNE T4 (gke) T (mike)

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, T3; Extraction of
ferment arrowroot group, T4; Extraction of ferment arrowflower

group.
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stz ZAl=  WBC (white blood cell), RBC (red
blood cell), HGB (hemoglobin), HCT (hematocrit), MCHC
(Mean Corpuscular Hemoglobin Concentration), MCH (Mean
Corpuscular Hemoglobin), MCV (Mean Corpuscular Volume),
PLT (plateletyd HTF+47] Coulter counter (Coulter Co.,
Miami, FL, U.S.AYZ o] &3} & 3}9ic}.
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AE7IT F, A EA Fodol o3t o454 F AP E
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2. NE54
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& ATFA A F7HRE ATl T3TNA 72143 (p<0.0DU
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Table 1. Clinical signs of female rats orally treated with substances.

Sex Female
. \ Group C N.C Tl T2 T3 T4
Varigble | 1y ce(e/ke) 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, T3; Extraction of ferment
arrowroot group, T4; Extraction of ferment arrowflower group.

Al ZaE-S A3 cH(Table 2). A5 PAbo] #AFUTHTable 3, Photo 1).

3. 7424 4. H7|FH &4
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Table 2. Body weight change in female rats orally administered with test substances for 14 weeks

Sex Female
N \ Group C N.C Tl T2 T3 T4
Variable /1o ce(eke) 0 0 5 5 5 5
\ No. of animal 15 15 15 15 15 15

Administration 253.76° 266.8 26545 267.67 268.9 26538
(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 28233
(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%* 320.4
(3 weeks) (22.81) (2.7 (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%* 34143
(5 weeks) (22.49) (25.15) (24.97) (19.82) (18.79) (24.3)
Administration 293.93%* 354.71 34439 342.11 302.67** 344.94
(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) (18.14) (26.01)
Administration 303.83%* 366.96 35438 350.98 310.76** 359.33
(8 weeks) (30.6) (25.52) (28.76) (21.31) (17.38) (7.1)
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%* 365.85 351.68 347.9 309.78%%* 361.63
(10 weeks) (29.65) (21.87) (24.52) (2142) 16.1) (30.64)
Administration 313.63%* 374.02 361.8 356.84 319.81%* 372.41
(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%* 3827
(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) (36.48)
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)

a; Values were expressed as mean, b;=S.D., Statistically Significantly different from Negative Control group(*p<0.05, **p<0.01). C; Control
group, N.C; Negative control group, T1; Extraction of soybeans group, T2; Extraction of ferment soybeans, T3; Extraction of ferment arrowroot
group, T4; Extraction of ferment arrowflower group.
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Table 3. Autopsy finding of female rats orally treated with
test substances for 7(A) & 14(B) weeks

A)

Sex Female

Group ¢V NG TP Y T3 T49

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

No. of animal 5 5 5 5 5 5

Normal 5 0 0 0 1 0

Uterus Atrophy 5 5 5 4 5
Minimal 0 0 0 3 0
Moderate 1 1 3 1 4
Severe 4 4 2 0 1

B)

Sex Female

Group cY NE? TP T2Y T30 T49

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

No. of animal 10 10 10 10 10 10

Normal 10 0 0 0 0 0

Uterus Atrophy 10 10 10 10 10
Minimal 4 0
Moderate 2 5 6 6 7
Severe 8 5 4 0 3

Autopsy finding at 7 & 14 weeks treatment of Test Substances,
"Control group, DNegative control group, YExtraction of soybeans

group, YExtraction of ferment soybeans group, >Extraction of

ferment arrowroot group, 9Extraction of ferment arrowflower group.

A Flo] vehdet, el AlFER Fof T3 &4
27 B YEE AX7} 75 23.64 %, 14500 2444
%ol 14 BAALZ F24(p<0.05) UA ATHF A =0}
A=t v A7) gl vl da HETAA F
o Heom AIFEAZFTURE F29 o Z3pRE F39)
147 94 AT Al voE v A71E 24 (p<0.05)
WAl ZFAA|Z PK(Table 4).

5 874
A HEl A Haghe] di2el] vlF] 724 (p<0.05)

C N.C
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A ZraE Ae] JAEA = AFER 72 o
AT A, BE oM daghe] SA Wz 3
7VHe A3S Btk B3] 1457 AREA Fof T3
AME 24 HZEN.OT vsl 7204 (p<0.05) UA F71H
AeHFig. 1).

ofN

6. EeY st
A EBEAE T4 T3FNA Total cholesterol, HDL-
cholesterol, LDL-cholesterol @ T.G7} &4 W&o »]3)
A (p<0.01) S AaEE S Bow ALP v EE
A HEA] S EE YR eldel 53] T35l
Z7o w3l 254 % 7M. AW QA ¥ 29
FEE AT o)e] RS A] hhtH(Table 5).
2g 53
G2 o AERA ek 2ol v 2137 % 3
A% Ao@ el on] A|HEA Eol TIFE 449 %, T2
T 7.62 %2 747t | AERA FEE AU R B} F
el S Hoow AFER Eo T3Z 100.46 %, T4
11765 %2 W27 B 247 Zokgdd. E3) T47S
TAAHLE 724 (p<0.01) A FZE| e (Table 6)

7.

FOI'

8. SFXY 54

AFEE T3 A, da AE SAANETAA BRI
oA E<0.01) A F7HERA. 2By A EEA 14577
ALEH T Fod Foll M BHA ko] SA R vls] fr2
A (p<0.01) A ZFA2E s eK(Table 7). webd G4A4% 145
ERAuko )z Wlsl N.CZ 264 % Z7Fskl o} T3
T2 81 %2 W2 vla] 38 BRA|He] AaEde
(Photo 2).

K

3 Ee

A ER o AERAMNL isoflavones, coumestantr, L]
E5& 4 9led, |52 hormone 2}, protein

llgnan-;ri

T3

Photo 1. Effect of test substances treated orally for 14 weeks on uterus photomicrograph of female rats(H-E stain, x40). C;
control group, normal arrangement of uterus cells. N.C; Negative control group, atrophy arrangement of severe uterus cells. T3;
Extraction of ferment arrowroot group, atrophy arrangement of minimal uterus cells.
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Table 4. Relative organ weight of female rats orally treated with test substances for 7(A) & 14(B) weeks.

A)

Sex Female

Group C N.C T1 T2 T3 T4
Dose(g/kg/day) 0 0 5 5 5 5

No. of animal 5 5 5 5 5 5
Uterus (g) 0.65(0.18)** 0.10%0.02)° 0.10(0.01) 0.10(0.01) 0.23(0.04) 0.11(0.02)
Lung (g) 1.24(0.12) 1.31(0.24) 1.45(0.15) 1.52(0.14) 1.32(0.08) 1.40(0.08)
Heart (g) 0.85*(0.06) 1.05(0.09) 1.10(0.09) 1.09(0.09) 0.87*(0.08) 1.11(0.16)
Liver (g) 6.47(0.63) 7.55(0.9) 8.4(0.61) 8.39(1.42) 7.76(0.48) 8.17(0.66)
Spleen (g) 0.40**(0.05) 0.58(0.07) 0.62(0.10) 0.58(0.1) 0.58(0.09) 0.64(0.06)
Kidney left (g) 0.77(0.07) 0.79(0.07) 0.89(0.09) 0.87(0.07) 0.80(0.07) 0.92(0.13)
Kidney right (g) 0.77(0.05) 0.79(0.08) 0.87(0.06) 0.88(0.04) 0.81(0.08) 0.92(0.13)
adrenal gland L 0.03(0.01) 0.03(0.02) 0.03¢0.0) 0.03(0.01) 0.02(0.0) 0.03(0.0)
adrenal gland R 0.03(0.0) 0.03(0.01) 0.03(0.01) 0.03(0.01) 0.02(0.01) 0.02(0.01)
B)

Sex Female

Group ch N.C? T1? 2% 3% T49
Dose(g/kg/day) 0 0 5 5 5 5

No. of animale 10 . 10 10 10 10 10
Uterus (g) 0.54*%(0.09) 0.09(0.2) 0.1(0.01) 0.11(0.3) 0.2(0.05) 0.11(0.01)
Brain (g) 1.94(0.13) 1.94(0.07) 1.95(0.15) 1.94(0.1) 1.91(0.11) 1.95(0.12)
hypophysis (g) 0.0187(0.004)  0.0157(0.002)  0.0136(0.001)  0.0119(0.10)  0.0151(0.001)  0.0137(0.001)
Lung (g) 1.32(0.13) 1.42(0.17) 1.44(0.18) 1.4(0.17) 1.33(0.11) 1.35(0.15)
Heart (g) 0.92(0.11) 0.93(0.06) 0.93(0.05) 0.93(0.07) 0.88(0.07) 0.99(0.11)
Liver (g) 6.64(0.73) 6.91(1.07) 6.51(1.01) 6.23(0.65) 6.65(0.75) 6.48*%(0.55)
Spleen (g) 0.44**(0.05) 0.61(0.15) 0.51*%(0.08) 0.53(0.07) 0.50*(0.06) 0.50*(0.03)
Kidney left (g) 0.78(0.07) 0.79(0.08) 0.76(0.07) 0.76(0.09) 0.75(0.07) 0.76(0.07)
Kidney right (g) 0.81(0.07) 0.8(0.06) 0.75(0.07) 0.76(0.11) 0.76(0.06) 0.76(0.09)
adrenal gland L(g) 0.03(0.00) 0.03(0.00) 0.03(0.00) 0.02(0.01) 0.02(0.00) 0.02(0.00)
adrenal gland R(g) 0.03(0.01) 0.03(0.00) 0.02(0.00) 0.02(0.01) 0.03(0.01) 0.02(0.00)

a; Values were expressed as mean, b; £S.D., Statistically Significantly different from Negative Control group(*p<0.05, **p<0.01). Relative organ
weight at 14 weeks afler treatment of test substances. 'Control group, ?Negative control group, >Extraction of soybeans group, “Extraction of
ferment soybeans group, >Extraction of ferment arrowroot group, ®Extraction of ferment arrowflower group.
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Fig. 1. Effect of test substances treated orally for 7 (left) & 14 (right) weeks on platelet values of female rats. C; Control group,
N.C; Negative control group, T1; Extraction of soybeans group, T2; Extraction of ferment soybeans, T3; Extraction of ferment
arrowroot group, T4; Extraction of ferment arrowflower group. Statistically Significantly different from negative control group
(*p<0.05).
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Table 5. Biochemical serum values of female rats orally treated with test substances for 7(A) & 14(B) weeks.

A)
Sex Female
Variable \ Group C N.C Tl T2 T3 T4
\ Dose(g/kg/day) 0 0 5 5 5 5
\ No. of animal 5 5 5 5 5 5
Total cholesterol(mg/dl) 88.8° 109.8 123.0 105.2 35.4%* 112.8
SD (18.65)° (20.29) (18.56) (13.26) (5.32) (16.84)
HDL-cholesterol(mg/dl) 74.28 89.14 95.96 83.98 22.8%* 92.42
SD (12.65) (12.24) (11.64) (10.16) (9.64) (14.09)
LDL-cholesterol(mg/dl) 10.2 9.2 10.6 7.8 4.6* 12.4
SD (5.54) (1.3) 297 (1.3) (1.52) 3.91)
Triglyceride(mg/dl) 24.6 432 46.0 49.8 30.8 344
SD 22.3) 1.1 (34.43) 45.77) 7.4 (38.3)
Alkaline phosphatase(TU/L) 110.4* 2374 246.8 188.4 280.8 261.2
SD (31.67) (81.05) (62.21) (10.19) (74.12) (93.96)
Phosphate(mg/dl) 5.94 6.62 6.24 6.08 6.4 6.98
SD (1.17) (1.16) (0.33) (0.93) 0.5 (1.36)
Calcium(mg/dl) 10.4 10.02 10.02 10.14 10.0 10.48
SD 0.33) (0.44) 0.4) (0.38) (0.26) 0.61)
B)
Sex Female
Variable \ Group ¢V N.C? T1¥ 12" T3% T4%
\ Dose(g/kg/day) 0 0 5 5 5 5
\ No. of animal 10 10 10 10 10 10
Total cholesterol(mg/dl) 112.92° 96.83 101.45 104.36 63.0%* 107.5
SD (31220 (15.83) (14.58) (16.67) (28.38) (2077
HDL-cholesterol(mg/dl) 90.82 83.63 86.82 90.26 55.34%x 92.73
SD (20.99) (12.82) 9.51) (12.35) (24.84) (16.71)
LDL-cholesterol(mg/dl) 10.33 7.42 9.18 8.09 5.2%* 7.58
SD (6.01) (1.93) (2.79) (2.51) (1.87) (2.15)
Triglyceride(mg/dl) 36.6 36.67 33.5 39.91 25.1 57.83
SD (21.2) (17.66) (26.8) (25.03) (11.62) (41.25)
Alkaline phosphatase(IU/L) 124.42 150.08 174.18 188.09 243.3%* 168.0
SD (52.88) (42.97) GBL.7) (48.38) (45.45) (38.51)
Glucose(mg/dl) 106.27 89.10 88.89 98.55 102.4 97.64
SD (25.25) (23.7) (15.48) (34.6) (29.62) (18.88)
Phosphate(Pi)(mg/dl) 5.18 4838 5.18 4,73 5.48 5.23
SD (1.24) (0.75) 0.81) 0.75) 0.95) 0.67)
Calcium(mg/dl) 10.69** 9.97 10.15 9.95 9.94 10.23
SD (0.8) 0.29) (0.51 (0.32) 0.3) 0.37)

a; Values were expressed as mean, b; +5.D., Serum biochemical values at 14 weeks after treatment of test substances. Control group, “Negative
control group, 3Extraction of soybeans group, YExtraction of ferment soybeans group, ~Extraction of ferment arrowroot group, ®Extraction of
ferment arrowflower group. Statistically Significant from Negative control(**p<0.01, *p<0.05)
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Table 6. Hormone values of rats orally treated with test substances for 14 weeks.

Sex Female
Variable \ Group C N.C Tl T2 T3 T4
\ Dose(g/kg/day) 0 0 - 5 5 5 5
183.38° 144.2 175.14 169.4 184.22 215.75%*
AD 14 weeks estrogen(pg/dl) (44.37)° (48.64) (38.86) (38.06) (32.36) (42.88)

a; Values were expressed as mean, b; +S.D., Statistically Significantly different from Negative Control group(p<0.01). Sternum & Femur
bone density values at 14 weeks after treatment of test substance. C; Control group, N.C; Negative control group, T1; Extraction of
soybeans group, T2; Extraction of ferment soybeans, T3; Extraction of ferment arrowroot group, T4; Extraction of ferment arrowflower

group.

Table 7. Body fatty values of female rats orally treated with test substances for 14 weeks.

Sex Female
Variable \ Group cP N.C? T1® AL 3% T4%
\ Dose(g/kg/day) 0 0 5 5 5 5
\ No. of animal 10 10 10 10 10 10
Abdominal wall Fatty(g) 3.83*%* 9.72% 731 7.04 3.48%% 8.68
(1.85) (2.74)° (1.67) (1.87) (1.23) (3.97)
. 6.7%* 18.03 1434 12.98* 5.05%%* 17.22
Abdominal Fatty(g) (1.76) (7.36) (4.6) (3.94) (2.55) (.31
Tatal Fatty tissue(g) 10.53 27.75 21.65 20.02 8.53 259

a; Values were expressed as mean, b; +£S.D., Body lipid values at 14 weeks after treatment of test substances. YControl group, PNegative control
group, 3Extraction of soybeans group, YExtraction of ferment soybeans group, SExtraction of ferment arrowroot group, 9Extraction of ferment
arrowflower group. Statistically Significant from Negative control(*p<0.05, **p<0.01)
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Photo 2. Effect of test substances treated orally for 14 weeks on abdominal total fatty changes value photo of Female rats. C;
Control group, N.C; Negative control group, T3; Extraction of ferment arrowroot group.
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