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Biomedical Treatment of Osteoporosis:
Development of a Novel Supplement with Functional Food Factors

WA IEF (YAMAGUCHI Masayoshi)

T — RIFBEEH
Department of Hematology and Medical Oncology, Emory University School of Medicine
Key Words : ‘BHFEME BIEK BHE & S=2A74> XF+F/0-7 -2YTrFHrFv

osteoporosis, bone formation, bone resorption, zinc, genistein, menaquinone-7, -cryptoxanthine

Abstract

Bone homeostasis is maintained through a delicate balance between osteoblastic bone formation
and osteoclastic bone resorption. Bone loss may be due to decreased osteoblastic bone formation
and increased osteoclastic bone resorption. Osteoporosis is induced with its accompanying decrease
in bone mass with aging. Functional food factors may possess a preventive effect on osteoporosis.
We demonstrated that zinc, an essential trace element, genistein, a soybean isoflavone, vitamin K,
(menaquinone-7), which is largely contained in fermented soy bean, and carotenoid $-cryptoxanthine,
which is richly contained in orange juice, have potential osteogenic effects in vitro and in vivo. These
factors have been shown to reveal stimulatory effects on osteoblastic bone formation and suppressive
effects on osteoclastic bone resorption. Moreover, the anabolic effects of genistein, menaquinone-7
and B-cryptoxanthine on bone were found to be synergistically enhanced by combination with zinc,
which plays an essential role in protein synthesis at translational process and gene expression. Intake
with their combination was demonstrated to exhibit potential effects in the treatment of bone loss in
animal models of osteoporosis and human subjects. Supplemental intake with these compositions may
have potential effects in the prevention and treatment of osteoporosis. This review will introduce the

development of bone supplement with novel osteogenic factors.

Correspondence to: Masayoshi Yamaguchi, Department of Hematology and Medical Oncology,
Emory University School of Medicine, Atlanta, GA, USA
E-mail: yamamasal155@yahoo.co.jp
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g (%)

28RN (9/100m) 214 21 21 18 1.8

60.3 53.9 55.1 67.4 57.5 56.5 58.3 56.9 53.5 45.6 45.8 47.8 44.7 441 43.6
18 17 18 18 19 19 19 1.7 17 17

RiB4% (9/100ml) 20.1 20.7 20.1 19.4 19.8 20.3 20.3 19.9 20.0 19.3 19.8 19.4 19.5 19.8 20.0
HIGALAMER S (%) 13.7 143 13.9 14.7 147 143 15.1 152 15.9 14.3 142 13.7 129 12.2 11.9

pH 67 54
EX%3 (ppm) 449 7.8

6.3 49 46 47 51 46 47 48 46 47 48 48 5.1
39 78 59 ND 215 78 ND 219 3.7 55 91 7.3 20.1

O: BiE+#E, @ RIE+HIRE, O BEHHHIKE+E.

IR RAMERERS 5 (%) = Brix - B1245.

X) BLUH, JLEEESB L UBEHERINIX (O
X) X0 @EWEAID RS NIz, EiliE, KB
LR AD HFE L 2AED pH X, 4.6 ~ 5.1
THRMWmE LTI EELRMECTH -7, L2
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EEZoN, I VBN IZERIZBWT
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KFx GO Tz, —J7, KEBEFMX Tl
DOEFINX & #7071 (A) LD SEERE (B)
WL LB SN, ZD720, BHEEENEL
D FUEEFERE Tl %  FEM BT E I T T
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BRIMGBHIC L P EEBOEEICXHT S
HEEEILE CEBOIEER
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Summary
Notes on the food biohazardous from the viewpoint of parasite infection (14) — The possible
infection of people with Fasciola hepatica, a kind of trematode through the ingestion of raw water
plants and liver.
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Sakagami®, Tatsuya Funahashi ?
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The authors studied the infection of people with Fasciola hepatica that causes social and economic
disadvantages and the preventive action that protects our body from infection via ingested foods.

The adult worms of this parasite, a kind of species of trematodes inhabit the liver and bile duct
of the cattle and human hosts. The eggs are excreted in their feces. Via the first intermediate host,
a snail, the larvae are encysted on the surface of water plants dropwort, parsley, Japanese ginger
watercress and so on. People get infected following the ingestion of the raw water plants and liver.
The larvae develop to the adult worm stage, parasitizing in the liver and the bile duct.

Based on the description on the life cycle, the first hand prevention is concluded to avoid the
ingestion of raw water plants on the surface of which the infective larvae are often found encysted
or cattle liver parasitized with the larval parasites .

When fecal examinations diagnose this infection together with immunological methods, the
treatment using praziguantel should be carried out with success. A more successful treatment is
now being studied, especially that for the possible elimination of this parasite in tissues and organs
such as the brain.
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FREXH 12822H 3B8H 6H4H 10817 H 11821 H
£ No. 1 2 1 2 1 1 2 1 2 3
FR AR EE g BuE kg E
7HE () 1930 2148 861 1347 916 1771 1403 1523 1247 1611
EXE (cm) 534 562 41.1 510 44.5 496 472 473 436 510
R 127  1.21 124 1.02 1.04 145  1.33 144 150 121
FEL (%)
FEH 390 471 297 555 0.03 3.19  3.78 607 469 6.17
FF i .00  0.72 1.18  1.03 0.71 123  0.94 081 152 098
P2 0.14  0.11 0.16 0.12 0.35 0.13 0.12 0.15 0.08 0.06
ik - - 0.02 0.04 0.12 0.07  0.02 0.08 028 001
[ 0.16 0.14 0.14  0.13 0.10 0.13 012 0.13 017  0.09
BEhiE 091 073 093  1.06 0.54 078 080 120 067 1.06
i 0.09  0.08 0.09 0.10 0.05 0.06  0.08 0.08 0.09 0.12
1S 080 1.74 048 Tr 3.95 1.50  1.28 0.15 1.66 0.10
HEE 075 092 1.87  0.93 0.96 1.90 1.96 098 1.89  0.59
& 179 154 1.67 163 1.62 1.04 157 115 156  1.24
BEE 11.17 1213 1081 12.38 9.70 856 864 1085 862 998
fig 178 096 1.12 230 1.69 134 1.37 141 149 136
=K 932 7.05 6.10  8.58 6.05 580  6.26 635 694 720
A 4978 53.87 5496 4927  59.07 5824 5742 55.14 56.62 53.77
i 1053 872 9.16 10.48 8.76 6.02  6.68 687 6.63 824
=®2 AFATEEBIEORER ()
FEH 128 22H 3B8H 68 4H 10817 8 11A21H
£ No. 1 2 1 2 1 2 3 1 2 1 2 3
R IR EE HESP HEOR HEDR
FE (g) 1284 1291 1077 967 1170 1156 1613 1989 1690 1856 1702 2196
EXE (cm) 435 450 412 423 475 482 485 510 472 539 507 520
EEE 1.56 142 154 128 1.09 1.03 141 1.50 1.61 1.19 131 1.56
FEE (%)
OR&s 1521 993 257 1217 078 074 081 1201 1329 1599 14.02 14.16
FF i 076 088 176 108 108 093 085 1.60 191 074 077 129
Ll 0.05 006 024 009 021 036 0.12 008 005 004 006 0.04
ik - - 0.03 016 028 015 0.17 005 0.07 005 0.14 0.09
= 023 013 037 028 018 012 0.6 018 0.19 018 020 0.1
Bl 105 061 097 063 094 077 073 049 066 070 076 0.83
i 008 005 009 007 008 006 007 005 006 009 009 0.11
EHEiEE 0.19 087 028 057 074 079 190 1.13 089 031 092 038
JHIEE 130 116 196 156 179 144 168 1.06 166 0.64 097 149
& 1.84 132 191 241 157 158 115 092 164 1.09 132 148
GRS 837 835 958 876 893 1004 733 597 550 735 7.68 6.33
fig 144 164 156 137 204 139 108 111 141 1.63 154 129
£yt 512 5.17 698 485 578 6.05 549 462 562 565 561 5.66
S| 48.64 5234 5097 49.19 6028 6038 62.14 57.12 5454 5205 53.37 54.46
il 688 390 1054 985 815 896 745 605 635 715 7.63 750
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PLE ORI X o TR S R R R,
SIS, AEE, B, REEOMRBEIAZEILL, 4
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3. BREE

EARBN B EBAL O SR B & I8 L 7ok eas
K3, 4THb, M FEOBEISMER L 724
RO mERE (K8) IMMEILRRICL 2
B SEET B TA LT OEL BoT W
7ohs, ThughuaF A4 FeE (hryFH>

x3 BEUOEFRERE ()

FREXH 128 22H 3A8H 6RA4H 10817 H 11821 H

£ No. 1 2 1 2 1 1 2 1 2 3

R ERIREE mKE  UE g S

BFRE (mg/100g)
B 0.020 0.033 0.020 0.029 0.040 0.029 0.023 0.125 0.033 0.028
B i 0.370 0513  0.118 0254 0244 0337 0219 0716 0.305 0813
A 0396 0350 0417 1499 0.131  0.178 0.145 0551 0.352 0.965
ik - - Tr  0.036 Tr 0.040 0.089  0.052 0.004 0.306
i 0.054 0.122 0.045 0.055 0.104 0.099 0.089 0.163 0.037 0.075
B 3340 1.744 3530 6.156  3.660 1.105 1.726 3.960 1.546 3.816
Dl 0.083 0.085 0.080 0.028 0.095 0.088 0.053 0.084 0.039 0.064
EElEE 0.061 0023 0.091 Tr 0.028 0.070 0.077 0.426 0.071 0.481
HIEE 0.070 0.120 0.043 0.032 0.076 0.087 0.087 0.060 0.090 0.105
2 0.026 0.079 0.025 0016 0.011 0.079 0.042 0.053 0.035 0.041
FEER 0.121 0.067 0.175 0.096 0.119 0.164 0.162 0.151 0.237 0.151
ik 1.284 1592 1207 0646 1.003 1.018 1.130 1.059 2418 1.158
=K 0.854 0712 1314 0.697 0954 0911 0.846 0.570 0.948 0.668
A 0.167 0271 0.020 0.016 0.535 0.741 0.788  0.099 0.623 0.133
281k 0.236 0241 0161 0.166 0426  0.530 0.555 0.186 0492 0.201

x4 BHMUOEBTEE ()

FREXH 128 22H 3B8H 68 4H 108178 11821 H

£ No. 1 2 1 2 1 2 3 1 2 1 2 3

R IR EE HEDR HEOR  HESR

%2 (mg/100g)
PR 0.381 1.299 1.124 1.168 2240 2.580 4.922 1432 2037 1.316 1464 1.722
FFfi 0.193 0.125 0.155 0.120 0.121 0261 0.127 0.154 0291 0.558 0.362 0.251
g 0.351 0333 0.346 0359 0259 0.087 0213 0253 0237 1.012 0.856 0.598
[i=E=3 - - 0068 0012 0024 0.038 0.025 0.041 0.032 0.193 0.069 0.019
i 0.041 0.068 0.042 0.056 0.067 0.069 0.071 0.059 0.061 0.194 0.065 0.080
B 1.380 0.994 2.147 1.848 1.800 1.624 1.001 1.186 0.673 2209 4.398 1.895
ORE 0.068 0.095 0.043 0.055 0.049 0.022 0.049 0.051 0.067 0.185 0.056 0.048
EHElEE 0.144 0.038 0.176 0.110 0.122 0.069 0.043 0.065 0.113 0.438 0.131 0.184
JHIEE 0.059 0.067 0.055 0.020 0.031 0.042 0.046 0.064 0.056 0.053 0.067 0.077
2 0.027 0.027 0.025 0.019 0.032 0.019 0.020 0.031 0.061 0.079 0.029 0.063
GRS 0.165 0.123 0.257 0.185 0.184 0.056 0.120 0.095 0.112 0.193 0.083 0.113
53 0.551 0304 1.035 1.080 0.736 0473 0.686 0.673 0.815 1304 1.798 1410
=K 0.325 0525 0.396 0.839 1200 0379 0474 0.522 0414 1.105 0928 0.619
] 0.120 0.192 0.231 0.156 0.060 0.170 0.358 0.530 0.607 0499 0.354 0.792
281k 0.171 0280 0.241 0305 0.175 0.174 0320 0.522 0.656 0.591 0.520 0.758
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