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ABSTRACT

Osteoporosis is a systemic skeletal disease characterized by low bone mass and
microarchitectural deterioration of bone tissue, with a cosequent increase in bone
fragility and susceptibility to fracture. Osteoporosis is an enormous public health
problem,because it causes multiple fractures in the elderly people, and huge health
care cost. The progressive aging of the world's population predicts a substantial
increase in the global burden of osteoporosis, so further studying and preventing
osteoporosis are often important problems.

Since 1986 our department started large investigation of BMDat forearm using
single photon absorptiometry (SPA) and in 1991-1993 was undertook Investigation of
bone mineral density at the lumbar spine and proximal femur in normal Chinese
population using Dual Energy X-ray Absorptiometry(DEXA). The results showed the IM3
of all above sites is age-related, the age of peak BMD is different at the forearm
, lumbar spine and hip, and also the difference is related with sex. After the age of
peak bone mass, BMD steadily declined with advancing age.

In the Co-ordinated Research Programme on Comparative International Studies of
Osteoporosis using Isotope Techniques. Thefrist, we will further study age-, sex-
related changes in bone mass among Chinese northern healthy residents in urban. Not
only conside that chronic disease and medicine influence on osteoporosis, also
conside the influence of life-style factors. The second, the trace elemets of tooth
and hair samples will be analyzed by neutron activation analysis (NAA). It try to
find the correlation of trace elements composition between tooth and hair samples.
The possible difference in theses elements between osteoporotic patients and controls.

I . Significance in studying on osteoporosis.

Following the increasing of age the spine gradually becomes winding, and the body
height decrease.This phenomenon is considered acturally is a kind of disease. We
know now it is caused by osteoporosis (1).

Osteoporosis is a disease characterized by low bone mass and a subsequently
increased risk of fracture.An increased incidence of the fractures could also be
predicted.

On the Consensus Development Conference of Osteoporosis . it was defined:
Osteoporosis is a systemic skeletal disease characterized by low bone mass and
microarchitectural deterioration of bone tissue, with a consequent increase in bone
fragility and susceptibility to fracture (2).

Osteoporosis is a public health problem (3X4)that afflicts primarily the older
women,both in terms of patient suffering and in cost. For example, in the United
States Osteoporosis affects more than 25 million people, and more than 1.3 million
fractures annually, including more than 500,000 spine, 250,000 hip and 240,000 wrist
fractures. The costs from the nation were in excess of US$10 billion.

In Japan a incidence of fracture was investigated in the people of the age of 40
years over.The result is shown as following table I :

Table I . The Incidence of Fracture In Japan
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femoral
age: 60 over

distal radius
age: 45 over

percent

0.31%

0.4%

1980(persons)

26,662

77,429

1985

31,056

86,712

2000

45,812

115,036

Bone mass in elderly people is determined by the initial peak bone mass attained at
young adult age and the subsequent bone loss, associated with age, menopause and
various risk factors (5X6X7).

It has been recognized for over a century that the hip fractures are a
manifestation of osteoporosis in the elderly people and the vertebrae fractures were
virtually synonymous withpostmenopausal osteoporosis since the time of Albtright.
Only in the last decade, however, has it become clear, that osteoporosis is an
enormous public health problem, causing multiple fractures in the elderly people and
huge health care cost (8X9).

One recent study estimates that there will be 4.5 million hip fractures world-
wide in the year 2050. The risk of fracture is greater in women than in men, and
greatest in post menopausal women.since the elderly are at greatest risk for
osteoporotic fractures. The progressive aging of the world's population predicts a
substantial increase in the global burden of osteoporosis (10).

The aging condition of Chinese society (11), (table II)

Table II. The Aging Situation in Beijing

year age number (million) percent

1989

2000

over 60 old

over 60 old

1.07

16.13

10.6%

14.0%

The Aging Situation in China

year

1986

2000

2025

age

over 60

over 60

over 60

old

old

old

number (million)

85.00

130.00

280.00

percent

8.2%

11.0%

20.0%

Froml980's an upsurge of studying osteoporosis has been aroused in China.

II. Our Related work

Since the year 1986 our department was responded for large investigation of BMDat
forearm using SPA supported by Adminstration of Traditional Chinese Medicine and
Ministry of Public Health.

1. Investigation of bone mineral density at the radius in normal Chinese population

1.1 Subjects:
3,000 healthy people ranged 11 to 90 years old in Beijing, including 1,270

males and 1,770 females. Various chronic diseases which can influence the metabolism
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of the bone were excluded

1.2 Method:
using GMY-1 Single-Photon Bone Absorptiometry produced by Beijing Broadcosting

Technological Institute, the bone mineral content was measured at the middistal 1/3
of radius

1.3 Results:
Table HI. The baseline cross-sectional BMD measurements at the radius and ulna

were shown in table HI •

Table ffi. The Age Distribution of Radial BMD in Health-Population in Beijing

age

l l -
l S -
1 5 -
1 7 -
1 9 -
2 0 -
3 0 -
4 0 -
5 0 -
6 0 -
7 0 -
80-90

male

number

105
137
102
94
67
82

103
163
193
146
60
18

BMD(g/cm2)
X±SD

0.46110.086
0.513 ±0.094
0.570 ±0.083
0.612 ±0.079
0.621 ±0.075
0.777 ±0.078
0.783 ±0.080
0.752 ±0.076
0.696 ±0.084
0.643 ±0.083
0.592 ±0.088
0.570 ±0.066

P

0.05
0.001
0.001
0.001
0.05
0.001
0.001
0.01
0.001
0.001
0.001
0.05

female

number

60
103
138
133
71

159
242
205
352
201
86
20

BMD(g/cm2)
X±SD

0.455 ±0.074
0.515 ±0.100
0.538 ±0.076
0.580 ±0.084
0.601 ±0.103
0.681 ±0.073
0.688 ±0.070
0.663 ±0.073
0.570 ±0.077
0.511 ±0.076
0.454 ±0.088
0.423 ±0.086

P

0.05
0.001
0.05
0.001
0.05
0.001
0.05
0.001
0.001
0.001
0.001
0.05

The data showed that the peak bone mineral density at the distal forearm appeared
in the age group of 30-39 years in both sexes. After peak bone mass attained, the
bone mass loss is begun. The results also showed that there was significant
difference of peak BMD among males and females.

2. Investigation of bone mineral density at the lumbar spineand proximal femur in
normal Chinese population using Dual Energy X-ray Absorptiometry (DEXA, Norland

XR-26)

2.1 Subjects:
There were 894 healthy people excluding various chronic diseases which can

influence bone metabolism, such as renal, hepatic, or gastroinetestinal diseases,
primary hyperparathyroidism.Paget's disease, and thyroid disease. Among them male 353,
from 20-90 years old, average age 52.5 ±8.5 years old, female 541, from 20-80 years
old, average age 48.5 ±8.2.

2.2 Method:
BMD measured sites included vertebrae L2-L4 and both proximal

include femoral neck, great trochanter and ward's Triangle.

2.3 Results and Conclusion:

femurs, which

2.3.1 The results of 20-40 year-old-group, showed that in male the peak BMDof
lumbar spine and hip were at 20 -29 years old and in female the peak BMD of hips and
lumbar vertebra attained at about 30 years old. (tab. IV, V)

TablelV- The Reference Value of Lumbar spine and Proximal Femur BMD in Male
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age

2 0 -
3 0 -
4 0 -
5 0 -
6 0 -
7 0 -
8 0 -

N

65
60
42
91
64
23

8

Lumbar

1.051 ±0.117
0.999 ±0.148
0.969 ±0.141
0.962 ±0.153
0.922 ±0.152
0.824 ±0.087
0.822 ±0.080

N

60
30
42
89
64
22
7

Neck

0.984 ±0.143
0.856 ±0.135
0.849 ±0.153
0.786 ±0.095
0.753 ±0.114
0.713 ±0.119
0.634 ±0.179

Troch

0.844±0.125
0.733 ±0.124
0.748 ±0.124
0.712 ±0.108
0.685 ±0.083
0.666 ±0.106
0.576 ±0.071

Ward

1.020 ±0.189
0.828 ±0.130
0.822 ±0.176
0.725 ±0.137
0.685±0.128
0.548 ±0.121
0.569 ±0.115

TableV- The Reference Value of Lumbar spine and Proximal Femur BMD in Female

age

20
30
40
50
60
70

N

46
92

124
178
80
21

Lumbar

0.990±0.095
1.055 ±0.115
1.021 ±0.140
0.860 ±0.145
0.785 ±0.125
0.740 ±0.120

N

45
85

121
177
77
23

Neck

0.814 ±0.115
0.855±0.125
0.845 ±0.125
0.730 ±0.110
0.650 ±0.110
0.485 ±0.100

Troch

0.695 ±0.081
0.701 ±0.085
0.705 ±0.120
0.615 ±0.100
0.565 ±0.110
0.485 ±0.100

Ward

0.885 ±0.130
0.870 ±0.170
0.840 ±0.160
0.675 ±0.135
0.590 ±0.140
0.475 ±0.085

2.3.2 There was significant difference of radial and ulnal BMD between male and
female in the 20-40 year-old group. The BMD in femalewas much lower than that in
male at the same age. There was no obvious sex difference of lumbar vertebrae BMDwe
considered preliminarily that evident sexual difference of peak BMDmay exist i n
compact bones, but may not in spongy.

2.3.3 After the age of peak bone mass, BMD steadily declined with advancing age (r=0.
24-0.37, P<0.01).The radiul bone loss was 1.87-6.86% per decade, whereas the BMD
reduction in the lumbar spine and proximal femur was 0. 72-7.42%. After the age of 70
years.a slightly accelerated BMD lossoccured at the various sites.

HI. Work plan for first year

1. In the first year 105 subjects of each sex will be measured and conside to track
the subjects around age of peak bone mass about four years. In order to preventthe
subjects from losing about300 subjects will be enrolled:

1.1 Subject Selection

1.1.1 Age Range 150 men and 150 women across age range 15-50 will be measured
which include above 20 subjects in each 5-year age range. Random sample recruited
from Beijing urban area who were grown in northern city of China.

1.1.2 The condition of subjects: Theyshould be healthy men and women with same
index of height and weight excluding various disease that affect the bone metabolism
(e.g.hyperthyroidism, hypothyroidism, hysteretomy,renal,hepatic,or gastrointestinal
disease etc.)and excluding several kinds of person who is amenorrhea;estrogen use;
pregnancy, lactation and heavy smoking and alcohol consumption etc. We should
detail record their nutritional condition, physical activity and other living habits
(such as drinking tea, etc.) (11)02)03)

1.2 Measurement sites
- distal forearm (the unsupporting heavy side)
- lumbar spine (L2 to L4 A-P view)
- proximal femur (including femoral neck, great trochanter
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and ward's triangle)

1.3 Instrument
- Single photon absorptiometry,it's precision should be

controlled below 3%.
- Dual energy x-ray absorptiometry, it's precision should be

controlled below 1%.

2. The trace elements of tooth and hair samples will be analyzed. We try to find
the correlation of the trace elementscomposition between tooth and hair samples.
The possible difference in theses elements between osteoporosis patients and
controls will be studied.

2.1 Analytic method: neutron activation analysis
Analytic device is the Miniature Neutron source Reactor (MNSR) of China Atomic

Energy Science Institute in Beijing

Neutron flux can be adjusted from5xl010 to lxlO12 n/cm2.s The flux fluctuation
during eight hours' operation is within ±1%

There are altogether ten irradiation sites available in the reactor. Where the
maximum temperatures are lower than 50'C (even in full power operation). Therefore,
biological tissues and body fluids can be directly irradiated without ashing or
other pretreatment. Twosets of rapid pneumatic capsule transfer systems are
installed in MNSR.So,medium and short-lived radioisotopes can be analyzed.

2.2 Collection for teeth and hair specimens:

2.2.1 Healthy adults: The sample will be selected from autopsy controls with age
range 20 to 50 years such as accidental death, kidney transplants and other organ
transplants. The subjects which affect bone metabolism will be excluded.

2.2.2 Osteoporotic Patients:

The specimens will be recruited from the patients with fractures or/and the
subjects whose bone mineral density should be lower than 2 SD of the young normal
meanbone density.
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