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= Abstract=

The purpose of the present study was to investigate the relationship between nutrient status,
and bone mineral state which influenced by aging process. The subjects were 196 people
over 65 years old(male 72, female 124).

The present dietary intake was estimated by the 24-hr, recall method, and individual dietary
history concerning consumption of meat, fish and dairy products was obtained by questionaires.

The syndrome of senility including seniliy was evaluated according to “Cornell Medical Index”.

The five subjects who showed "Good’ grade in bone senility, and five subjects who showed
‘Risk’ and ‘Danger’ grade were selected and their spine and femur bone density was measu-
red by “Dual Photon Absorptiometry”.

The bone density measurement showed that the subjects with "Good’ grade in bone senility
had bone density above that of normal person, and their nutrient status were satisfactory,
whereas the subjects with ‘Risk’ and ‘Danger’ grade in bone senility had severe osteoporotic
pattern, and their nutrient status were very poor.

The food consumption score showed that the subject with higher intake of meat rather than
milk had good grade in bone senility (p<<0.05). Therefore, past meats consumption can be
considered to be a significant factor in the present bone status.

The nutrient intakes appeared to be significant factors in bone status in male, whereas there
was little effect of nutrients intakes in female.

Therefore, the risk of osteoporosis can increase as syndrome of bone senility and nutrient
intakes were worse, and it is possible to evaluate bone status and predict osteoporosis simply
from informations concerning syndrome of bone senility and nutrient intakes in old population

over 65. -
Y=k 1988 99 20

- 333 —



M =

3 FNAAREH AR AYsHe FAo
g1 BAW xdog FAAYAE dF At
A9 BdE 65013 ATE AATYY,

65401 4o dHo] HAUE Hollv FHo|FHH
Ueue 233359 23840 BF Ygue
Aoz %A g

F2:e L3 A F 53] 94
o] AT} gte AA A Aol of
C;“%lqﬁh)

2HPER BATFA A e Aol £4lt ee F8

ges 224de FAH] BA HAG, £ =
AR FY ALY MBS BH HF ol 5 est-
rogen FHHAZ I3 FA% SHEHR EUEF
F40] JEdtn Eausgojdu gige,

olf g THALALS HALFLE Zo)7] YHME
AArgQle] AA @ 9lom 59 a9 A
HEd NolW X3d Z#9 TIL(EFENNE,
AERAE)] B FAE Bol vy B3 gl
o oo RHsjA BB A AAH EFHH, estro-
gen TE So| AA 4 & £ BiHo goon,
AF7A el FalP =AQF g e
AFELN T2 A9¥z JFAH ddE 2A
8k ‘—4 YUAEE BAS ol HT HWY
ATE X E]"}EMW'{: U3 E #Ad dg
g %—ﬂlrx}" E S )
=A8AFH BE F71 é"q%"o%Ol L)
g3 g 2geg 2 dFg4E 654014
®Qle] ZHENUE Folr 7] 3| }04 A9 4
2 dxe FFAH A 24U FE o
]‘: 2o|AAE £A3 L =818 3 ua} ‘—}E}L}
T Z2EAE Y g3y BAE S4UEE S
Aot BAFOZH kANA 4 k8 25l
et S o E0359 4871548 A &
AeA gob H1A o,

2 A7 ditAQd =std@dL W Hg
o] ojd 93 tEof AEFo 2 Yehye d4
Z 3839 Z4(physiological symptom) & E3}3L

A

NEC

AL

A

[

rQL' H‘

s
Clot

r

—_

s o\

> o

A

B4 LAz F4E B e HedY T4
(pathological symptom)& 9jv|dt) ZA4EHE £
Aol =7e 27 =337 Fxd g Hold 4
A2 239 2A9xd 93t AFHAG,

o Py

L 2A4

6541014 FF o FEUH deft 42 E0
PEE tAE AAE oty A Hed e
FARGE #& AR DEHRL Y5 Fopy A,
EE oY 162733 ol stoj A} thstal 4 FF Y
SAET BANE =Y UF S R 2 F 1969
EQoA AEAG AYE A eFo2A £ 24
g AAsglt.

AL

2.
B2 19889 39 4958 190971 44519
1 R2A A$99Y ABA FHREE 2

AR AZAIZAM Bl d¥ HEEY J1E
TAY AE8YEg g
379 G2E TlAL 40T 2A
sty A A (diet history) & & - O} F %
S 4ANHY §, 87 3 YA 2842

oy, 4FYsU¢Y AFHH WNxE 4
wee] ot ZASGHL, AA 4L v
AAMH 4 24-hr. recall HH o2 ZAEH O,
et kg #dYo] Yeue %S Yo7
A 719, g, Alg9 ZHA7S dHg,
o], xolel =& 7h3 A7), AHESA, 94
AlZlo) dd 2 8%E& 2o TEAAG.
z/\].q]/gx],,J c‘>___] zqo] {71-)4;4) ol _;_734 7°L

g ¥l 7] 43X Cornell Medical Index 195 &
33 ZA4e U FA4E ol HEMY AT S
dol 107822 FA4%T
24 9523 & 2ANY B SH4FA,
FUYHGE T F2TH YT § - o 27
5““4 g2 F23o AAUGE F& HBEA
H g FUz o gl 229% 4712 “Lunar

— 334 —



~§3 wele] Axhgo] 7]

DP; Dual Photon Absorptiometry” 2 8oy, &
AFAe HF(spine)t hEF(femur)9 femur
neck(F.N), ward triangle(W), trochanter(T) 9] 4%
Solt.

ol MUY 7IEAoEZ v e FYF
B ohAIQ Y 7] Z A 9} vl W o] 95% 0] 3} E rela-
tive osteopenia, 90% |3 osteoporosis, 85% ©I
815 severe osteoporosisZ W HAFo A&
o} 143 g}

3. AaAY ¥y

ZAAA A A A dExAle 4 FdE B
SFE AT 30 JYgiy, AFE HIHFS 2
A}s}ﬁ;‘_zz)za)'

FIHH A zAE F3 e #H L Bea-
tond] WY 9dte] 7+ JFLEE AR FYFE
AEdte] JEL U ES T BAHUP®),

=34 A7) 3 8782 60th o] Ao LiEb

T8l 188 7Hdet gE POl BT 60t o] Hol
ety g4 e 2 st 1, 60t o] Fo el Z 42
0¥ 2 @ste] B57} 60t o) F-of LpeEh}E 03
ol 94 g

AU BEEE AT 6~832 g
Aol UH By 202 kg 27 8HE, 3~5
=HF5HHE, 0~28¢ =384 %A
oz =8 384702 R,
B AR 08T Aol %%01
3 A

Table 1. Average daily nutrient intakes
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Nutrients Cal Pro fat CHO Ca Fe VitA VitB; VitB: Niacin VitC
Sex (Kcal) (@ (@ (@ (mg (mg) (RE) (mg) (mg) (mg (mg
16429 721 329 2620 6482 160 8173 128 121 269 692
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Table 2. Average daily food intakes by 24-hr. recalls ()
Foods Male Female
Meats 54.7 45.1
Animal food Fishes & Shell fish 76.9 54.2
Eggs 299 289
Milks & dairy products 57.7 72.1
Small dried fish 33 24
Total 2225 202.7
Cereals 295.6 204.7
Potatoes 12.1 20.2
Vegetable food Sweets & Sugars 135 133
Legumes 63.9 50.2
Green & Yellow vegetables 40.6 39.2
Other vegetables 187.9 201.7
Sea weeds 23.2 235
Fruits 148.7 143.2
Total 785.5 786.0
Fat & oils 10.0 7.8
Alcohol 17.8 0.0
Total 1035.8 996.5
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Table 3. Survey on predicted amount of deficiency
of nutrient intake( %)

Nutrients Sex Male Female
Cal 59.7 29.0
Protein 264 379
Ca 431 41.0
Fe 0.1 8.1
Vit C 278 24.2
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A: e—e (loss of memory)
50+ B: *=—= (impaired vision)
C: %—& (impaired hearing)
D: 9—H8 (graying hair)
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(Fig. 1-1)
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30+t F
’ G
20+
E
10+
%/| age 30~ 40~ 50~ 60~ 70~
(yr.) 39 49 59 69 79

{Fig. 1-2>

Fig. 1-1, 2. Appearance of syndromes of senility by age in male.
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Fig. 1-3, 4. Appearance of syndromes of senility by age in Female.
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Table 5. Energy, protein & calcium intakes, bone mineral density, and diagnosis of bone status

( ) % age matched

Subjects  Sex Nutrient int Bone mineral density Diagnosis of
(age) -akes status Spine FN w.T Tro bone status
(g/cm?) (g/em?) (g/em®) (g/cm®)
M + Cal * 1569Kcal 1.054 0.92 0.66 0.82 Good
A (63) * prot : 61.8¢ (106.0) (1195) (110.0) (111.8)
+ Ca: 895mg
M + Cal © 1534Kcal 0.769 0.65 043 050 Severe
F (qp Prot: 679 27(796)  V(865)  **(756)  *(72D) Osteo-
+ Ca : 400mg porosis
F » Cal . 1834Kcal 1.008 0.76 0.55 0.65 Good
B 67) * prot - 78.6g (102.3) (1102) (96.0) (105.9)
* Ca : 525mg
g Cal * 1216Kcal 0.900 0.52 0.33 048 Severe
G - prot : 34.9¢ (1009 *(8L.7) **(64.8) **(82.7) Osteo-
* Ca ® 229mg porosis

1) *: Below 90% indicates osteoporosis
2) ** Below 85% indicates severe osteoporosis
3) *** [ This subject had a history of Radius fracture
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Fig. 2-1. Results of spine(upper part) and pelvis(lower part) bone mineral density measurement by Dual
photon aborptiometry for a subject with ‘good’ grade in bone seniltiy.
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Fig. 2-2. Results of spine{upper part) and pelvis(lower part) bone mineral density measurement by Dual
photon absorptiometry for a subject with Risk & Danger grade in bone senility.
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Table 6. Bone senility scores in two groups of subje- = _
Fol Al Al ZAAMGE APHE Ay
cts according to nutrient intakes of above X ?] A4 =s@¢s 2AYHE a'_l:] e 2% x
RDA and below RDA sE4A79 A4 s S 243 BAE 3

Nutrients Bone Senility Score 1 Jder Ropid, EHAARE FF<
Male Female AZF AA e HAFA e Fo4L gloy 27
Calorie (2)?  16+020 384020 HZY Z¢ A7 A Jetd & & 5 Aot
(b) 2.0+ 0.18 3.5+ 0.18
Protein (2 16+ 0.16 39+ 0.19 Table 8. Dental health status and scores of bone seni-
()  21+019 35+0.18 _liy™
Ca () 15+ 0.17°" 37+0.19 Dental health status n Scores of bone senility
(b)  23+018 3.6+ 0.19 Good (No) >8 257
Fe (@  19+018 354018 Combination % 527
(b) 2.1+ 020 41+0.20 All 39 3.3
Vit A (a) 1.9+ 0.18 36+ 0.19 1) *: Significant at a=0.05 by F-test
TSI O I VAR Al
Vit B, a 1.5+ 0.19 35+0.19
(b) 23+0.17 39+0.19 Table 9. Menopause periods and scores of bone seni-
Vit B, (a) 14+ 0.15* 35+ 0.19 lity
(b) 24+ 020 3.8+ 0.19 Menopause periods n  Scores of bone senility
Niacin (a) 1.8+ 0.18* 3.7+ 0.19 (ags)
(b) 4.0+ 0.17 3.1+£0.18 30~39 2 6.0™5
Vit C (a) 1.6+ 0.17* 3.7+£0.18 40~49 56 36
(b) 24+0.19 36+ 0.20 50~59 48 35
1) *: Significant at a=0.05 by t-test 1) not significant at a=0.05 by F-test

2) (a) : above RDA (b) below RDA

Table 7. One meal meat consumption pattern and degree of bone senility™

Serving size Number of subjects Number of subjects
Degree of bone senility Consuming one serving(150g)  Consuming 2~ servings(300~600g)

39 4

Good (365)™2 (51.8)
. 48 33

R

isk (449) (388)
Danger 20 | 8

8 (187 ( 9.4)

1) *: Significant at a=0.05 by X*-test 2) ** . percent values
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Table 10. History of bone fracture and degree of
bone senility™

History of bone fracture Degree of bone senility

Good Risk Danger
Yes 1372 19 12
¢ (296) (432) (272)
N 70 63 16
0 (469) (423  (108)
Total 83 82 28
ot (430) (425 (145

1) * : significantly at a=0.05 by X*-test.
2) ** . number of subjects . parientheisis indicate pe-
rcent values.
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