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Age-related osteopenia and osteoporosis are common in postmenopausal women due to decrease in bone mass and
ovarian function. A therapy for osteoporosis would depend on only drugs to inhibit bone loss, hormonal replacement
therapy, exercise and dietary supplementation and it is very hard to find an ideal therapy for osteoporosis as yet.
Chlorella which is rich in minerals such as calcium, magnesium, fatty acids, vitamins and sterol, could be applicable for
prevention and co-treatment of osteoporosis, but it has yet to be studied. The purpose of this study was to assess the
relationship between the effect of dietary chlorella on bone mineral density (BMD) and nutritional improvement. BMD

was measured in the femural neck and lumber spine portion.

Nutritional and bone turnover markers from blood samples were assessed serum alkaline phosphatase, hemoglobin,
number of erythrocytes and total protein. Studies for the femur neck measurement showed that normal BMD increased
2.1% for the group fed chlorella supplemented diet for four month and increased 6.6% for group treated for one year
when compared to the control group, and for the lumber spine measurements the four month group showed an increase
of 9.1% over the control group, the one year group showed an increase of 64.2% over the control group. Hemoglobin
content, number of erythrocytes and total protein showed similar increased patterns with BMD measurement, meanwhile,
serum alkaline phosphatase increased 3% for the four month group and decrease 16% for the one year group compare to
the control group. In conclusion, the postmenopausal women fed chlorella supplemented diet results in an increase in
BMD. This is a marked increment in lumber spine, enhancement of nutritional state and stable bone turnover. This data
showed a positive relationship between BMD and nutritional change with chlorella treatment, and suggested that chlorella
dietary may lead to improving and preventing rapid loss of BMD in postmenopausal women.
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Table 1. Mean analysis data with blood components of the group I, IT and III

Blood components Group I (n=22)

Group I (n=22) Group III (n=18)

Hgb (gnvdi) 11.0+£07
RBC (X10%mm?) 3.84+0.33
SALP (unit) 167+33
TP (gmvdl) 74104

12.1£0.8 129£1.2°

3.81£0.36 4.251033"
173144 142£32
75204 7.81£0.4"

Group [: Control, Group II: Short term subject, Group III: Long term subject, Hgb: Hemoglobin, RBC: Red Blood Cell, SALP: Serum
alkaline phosphatase, TP: Total protein, P-value: *P<0.0001 Group Il VS Group I, *P<0.0006 Group III VS Group

Table 2. Mean T-score of femur neck and lumber spine in group I, Il and III

BMD Group I (n=22) Group II (n=22) Group III (n=18)
Femur neck -1.17£1.05 -1.231+0.98 (P=0.396) -1.2841.00 (P=0.42)
Lumber spine L2-4 22131141 -1.99%1.40 (P=0.129) -0.89£0.90 (P=0.007)

Group I: Control, Group II: Short term subject, Group III: Long term subject, BMD: Bone mineral density

Table 3. Differences between group I, II and III in BMD T-score at femur neck and lumber spine who fed chlorella supplemented diet for

0, 4 and 12 months

Group I (n=22)

Group II (n=22) Group Il (n=18)

Classification

Femurneck Lumber spine L2-4 Femurneck Lumber spine L2-4  Femur neck Lumberspine L2-4

Normal (%) 524 136
Osteopenia (%) 429 36.4
Osteoporosis (%) 4.7 50

54.5 22.7 61.1 77.8
455 364 333 222
0 40.9 5.6 0

Group I: Control, Group II: Short term subject, Group III: Long term subject. BMD T-score classified by WHO recommendation
(Normal: -1.4 and above -1.4, Osteopenia: -1.5~-2.4 and Osteoporosis: -2.5 and below -2.5)
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Fig. 1. Change in BMD of the femur neck of postmenopausal
women fed chlorella supplemented diet. *Rate of incidence are
calculated from the number of people. (4) Normal, (@) Osteo-
penia + Osteoporosis, () Osteopenia, (A) Osteoporosis
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Fig. 2. Change in BMD of the lumber spine L2-4 of postmeno-
pausal women fed chlorella supplemented diet. *Rate of incidence
are calculated from the number of people. (4) Normal, (@) Os-
teopenia + Osteoporosis, () Osteopenia, (4 ) Osteoporosis
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