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Dental health and daily physical activity or aerobic capacity in older populations



Hiroaki Tanaka*, Makoto Ayabe**, Hiroyuki Higuchi*, Yasuo Kimura***,

Yutaka Yoshitake****

*Faculty of Sport Science, Fukuoka University, Fukuoka, Japan. ** Faculty of Physical
Education, Graduate School of Fukuoka University, Fukuoka, Japan. *** Faculty of Culture and
Education, Saga University, Saga, Japan. ****National Institute of Fitness and Sports in Kanoya,
Kagoshima, Japan

OBIECTIVE: The purpose of this study was to examine the relationship between the dental health (DH)
and daily physical activity (DPA) or acrobic capacity (AC) in older populations.

METHODS: The total 582 elderly bomn in 1928, living in Niigata city participated in this study. In 1999,
DH and DPA were measured in 63 women and 76 men. Moreover 114 females and 118 males performed
bench stepping test as the parameter of AC. In 2001, DH and DPA were measured in 139 women and 150
men. DPA was measured by means of the one-axial accelerometer. Based on the size and frequency of the
accelerations on the waist, the accelerometer determined the total energy expenditure, energy expenditure
related to physical activity (PA), step rate, and time spent for inactivity, non-exercise PA, low-intensity PA,
moderate intensity PA and vigorous intensity PA. As the parameter of DH, untreated tenth, filler teeth, lost
teeth, healthy teeth, and remaining teeth were counted. Step test, by means of a 20cm platform was
consisted of 4 minutes duration with 2 minutes rest. The exercise intensity was increased 5 cycles per
minute from 15 cycles per minute following each stage. The blood lactate accumulation was measured at
rest and following each stage. We determined exercise intensity at LA increased 0.5 mmol/l above
baseline level (kgm@LA(r+0.5)mM) as the simple assessment of lactate threshold and exercise intensity
at LA 2 mmol/l (kgm@LA2mM).

RESULTS: There was no significant correlation between DPA and DH in men in both years. In women,
however, PA was significantly comelated with a number of remaining teeth in 1999 and 2001 {r=0.250
P<0.05, r=0.265 p<0.01). Moreover the time spent for inactivity and non-exercise PA was inversely
correlated with a number of remaining teeth in women in both years(1=0.232 P<0.05, =-0.237 p<0.1). In
men, AC was significantly correlated with a number of the filler teeth(r=0.254 p<0.05). In women, AC
was correlated with a number of the healthy teeth(r=0.321 p<0.05), and inversely correlated with
untreated tenth(r=-0.357 p<0.05).

CONCLUSION: Both DPA and AC were significantly correlated with DH in older females, however the
correlation between DH and DPA. was not significant in older men. Therefore we suggest that although
the role of DPA for maintaining DH may be confined to women, AC and DPA may have important role to
maintain DH in older populations.
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KEBMENTVWIEAE I T— MNMERONSHE
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HBUREINE THETEHEIR— A
DEBE B8 ZD5E, TRBIDODVWTOREE
CHABE SN 435 2 (B 235 &, 20ME 200
%) THDH. BMOKLOTEEERX, BR 1623
+ 55cm, (KES87 184 kg THb, KMHETRE.
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2. HEAMERBHEC LS3FREREBORE

2.1 BEEOHB L REEH #HAERIFER
BTk, 2000 FELABETH DL, EHICHME2S
~2TO3MEBIMLE. £/, REBE#EBHRE (¥
ZUAVE) BEOMHOERLREFTEHIMAL
(BE2ENSHE, FHoREBICEH). LU,
FEEHERSOHEHD, FERFENBOES
i, SHhkhoik.

2.2 WMEBORLAFE BRCHEERER
EL, BIMCESREEErREAEKCLAL
TEERNAREDWT, 2000 £E L ARICEEZS
Bl THESR LMY T (38) ERLAaD
5, BHERL - RELLHR2ERII OV THER
L.

3. MAHBSVROEFEMIRE R0, BLT
IR 2001 £ 6 HORAR, BB TRETH
. MpRBENEBEERRDEBOTHDL.
1Ky - BREEME LTmMETEY L E(TP
g/dl). P77 I v (ALB: gidl), RE(UA: mg/dl).
REXEFHZ(UN: mgdl), 7 L 7F = (CRE: mg/dl}.
mEEE S LT, £21L 27 0 — b (T-Che:
mg/dl), BHHERM(TG: mgdl), HDL-2 L2257 D
— )L (HDL-Cho: mg/dl), BHEHE - 3220 F&L
C9 b U7 L(Na: mBg/l), V0 4 (K: mEgi).
£ 0 — ) (Cl: mEq). #1324 (Ca: mEg/M),



Tl—-1. IRLF¥F-FRRRALENHONE (B1%)

n=230
Fn—=7 G— I(n=61) G — I {n=76) G —IM{n=93) FE=E
FANVF-TEE(%) <90 80~110 >110 TwsII IlvsIM MMws I
BMI 24.1+£2.5 22.5+2.3 20.7+2.3 k& kk k%
EEERRET 1.640.5 1.6+0.6 1.340.5 ns *  kok
#BH(ke) BKE 41,54+ 6.0(n=59) 40.1+ 5.8(n=T4) 38.4+ 5.7(n=89) ns ns %* *k
Mg (kg E+E 71.6+ 17.1(n=57) 68.9% 16.6(n=72) 62.3% 15.8(n=86) ns * * ok
BERAT —(W) 990.4+307.6(n=57) 899.3£251.0(n=72) 839.2+253.1(n=86) ns ns * %
BAE
AFwewd ([H) 82.6+ 14.6(n=57) 79.4% 13.2(n=72) 82.0% 14.5(n=86) ns ns ns
H+E
10m 17 (sec) B {E 4.5+ 1.0(n=57) 4.6+ 1.0(n=72) 4.6F 1.0(n=87) ns ns ns
BHAR A B i B (sec) 116.2+ 65.3(n=56) B87.8+ 74.1(n=72) 121.9% 80.9(n=87) ns * ns
H5+E

EEME £ SD. % p<0.05, k% p<0.01, ns

. no significant,

PLEEEBMER, NEEEREI~MCRUEERETH o T, 18 activity factor) Tid 1.

12, IANLF—HKRBRALEHOPE (ZiD) n=198
-7 G — I(n=43) G — I {n=51) G — 1 (n=104) HEE
TANFE—KEE(%) <90 90~ 110 >110 TvsIl MvsT Mws I
BMI 24.5+3.1 22.7+2.8 22.0+3.0 * ns * %
SEEESHREY 1.6+0.6 1.5+0.5 1.3+0.5 ns * % %

EBhikg) BXiE

B E D (kg) B + %

BHEEIT —(W)
BKRHE

AFvEYS (@)
5+ i

10m 7 (sec) B E 5.

BHER B B AL 5 (sec) 75.
5+ E

26.1+ 4.0(n=40)

2+ 0.6{(n=38) 5.2
2% 70.0{n=38) 80.6

I+ 1+

1.1(n=44) 5.2
71.5{n=44} T4.1

26.6+ 3.3(n=46)
44,0+ 12.0(n=37) 42.9% 10.5{n=41) 43.3+ 10.5(n=91)  ns ns ns
463.6+137.3(n=35) 470.11£157.3(n=39) 486.5+175.6(n=88) ns ns ns

25.2+ 3.7(n=97) ns ns ns

T1.6% 10.2(n=38) 73.1% 13.%(n=42) T70.7+ 12.1{(n=%4) ns ns ns

+ 1.1(n=93} ns ns ns
+ 68.1(n=96) ns ns ns

FEfE + SD. % p <0.05, * % p <0.01, ns : no significant.

W2 (IP: mg/dl), ¥ 7 %2 A(Mg: mgdi), #%
(Fe: ¢ g/dl). 7 = V¥ > (FER), BE S HE(TIBC
& u gdl). FEERIERFE S RE(UIBC - CPBA: u«
gidl). FE—IVEHEHEB(TIT: U/ Kunkel 47},
TUTHE - BEYWHELE LCIHEBS: mgd),
BLUANESFDEY AIC(HbAIC %), BFEMEE
WHEELTHEE ) LE L (T-BIL: mgd)., b
LBEFE L LT, GOT(UA). GPT{UA), ¥-GTP

(Un). 7uran) 7+ 774%—¥(ALP: Ua), %
g7 )0 1g-Glmg/d), Ig-A(mgdl). Ig-M
(mgdl), ThbrsEHOMEAMBEERDY Y~ F
HF(RF: Uml)Tdh 2, -, ROKEFEH L,
DL FFI s (mgd), RE(mgdl), BN DL
SRTR YT L (CaMg) L) L SOV TS
(iP/Cre) DBE, B (Zn/g- Cre), FFF BN
¥ 7)) v {(oM/mM * Cre), A F 7(S: mg/g- Cre),

BELTF o (g Cre)TH 5.

4. BEE BomsmtoiEE0 -2 LTHEE
BEFEICL>TRESHWE, RBEQE, 5
FARHEEE (SOS: Speed of sound), BERAEHF
#(BUA: Broadband ultarasound), X5 4 7% R
{Stiffness = 0.67 x BUA + 0.28 x SOS — 420)C
H3.

5. #h GEEMERE) ME AFLERG, B (kg
BAME), HEeED (kg G+E), HEE/ST—
(Wkg: &RME), 25w 2 (@ : B+%), 10m
BT (sec: BHE), BLIUTHMIEFZEELE (sec &
+%) @E6IEBIC>WT, EfEL=. FiE8ss,
BLURZEHERR, RESOME CEL B,
6. HMEFHAE F—r ik, T RTESELE
¥fEE(mean £ SD)CRLE, ZRANF—, B&
CrEARKERRRICLIYSELE V- 7THD



R2— 1. LAECHEERRREGHOME (B1) n=230

. IN—7 G- 1(n=61) G — O (n=76) G — M (n=9%3) ERE
TAEAN¥—FREE(n) <90 90~110 >110 TwsII MvsII Mwvs I
BMI 24.1+2.5 22.5%2.3 20.7+2.3 * %k ¥ %k * %
EEEwRE 1.6%0.5 1.6+0.6 1.3£0.5 ns ¥ k%
BNk BAE 41,1+ 5.7(n=41) 39.9+ 6.5(n=65) 39.3+ 5.7(n=116) ns ns ns

MR Akg)5+ £ 71.8% 17.9(n=39) 65.4% 15.0(n=62) 66.2+ 17.2(n=114) ns ns
BEE D —(W) 910.4£269.2(n=39) 934.74267.7(n=62) 876.5+278.0(n=114) ns s

ns

BXIE

AT w LY (@) 80.1% 17.4(n=39) 79.9+ 11.9(n=62) 82.4+ 14.0(n=114)} ns ns ns
H+%&

10m 17 (sec) B 4.8+ 1.3(n=39) 4.6+ 0.9(n=62) 4.5+ 0.9(n=115) ns ns ns

BEER RS2 37 % (sec) 96.8+ 63.5(n=38) 99.8% 76.5(n=62) 117.9+ 79.0{n=115) ns ns ns

ht+E

FHIE & SD. %k p <0.05, s * p <0.01, ns ! no significant.
FIEEEOREL, HNBEERBE T~ LZFEETH > T, 158 (activity factor) Tl #2 10,

®2—2. ILAIE BERKR LB HOM:E (Zztf) n=198
TN—7 G — I (n=43) G — I (n=51) G — M (n=104) ERE
IANF—FEER(%) <90 90~110 >110 TwvsTD MwsIl Mys I
BMI 24.5+3.1 22.7+2.8 22.0+3.0 * ns ¥ %
SEEDRET 1.6+0.6 1.5+0.5 1.3+0.5 ns * * k
BH(kg) BAE 26.8% 3.7(n=14) 26.5+ 3.3(n=48) 25.3% 3.7(n=121) ns ns ns

MERI(kg)E+E 43.0% 10.6(n=11) 43.3+ 11.0(n=47) 43.4+ 10.8(n=111) ns ns ns
MEm 7 — (W) 478.6+123.7(n=11) 478.2+164.1(n=44) 477.22167.3(n=107) ns ns ns

I ]

ATwELY (@) 73.4% 12.5(n=12) 70.7+ 10.4(n=47) 71.6+ 12.8(n=115) ns ns ns
a8+ %

10m 3547 (sec) B M 5.8+ 0.5(n=12) 5.1% 0.8(n=48) 5.2+ 1.2(n=117) ns ns ns

BRER A B 17 b (sec) 64.3% 44.1(n=12) 81.4+ 71.4(n=48) 74.9+ 70.4{n=118) ns ns ns
g+E

FHEL SD. * p<0.05, *% p<0.01, ns: no significant.

=3 XEXSEmEB TALHYED
21K B izt
{n=435) (n=235) (n=200)

TARNF— (kcal) 1785 408 (1750) 1896 £443  (1844) 1657 +320 (1641)
EAELE (g) 73.8% 17.0 (74.3) 76.9+ 18.7 (75.7) 70.1+ 13.9 (72.6)

> HEmE  (g) 33,7 10.5 (36.1)**  34.8% 11.3 (36.2) 32.6% 9.5 (35.9)*
5 & (g) 43.1%+ 13.9 (45.1)* 42,9t 13.8 (44.4) 43,4+ 14.0 (46.1)

3B EE  (g) 22.5+ 7.6 (23.8)* 22.4+ 7.6 (23.3) 22,6+ 7.7 (24.3)
g (g) 268 £ 69 (253)** 279 + 78  (261)* 255 + 56 (243)*
i (g) 12.8+ 3.2 (12.6) 12.9% 3.4 (12.7) 12.7+ 3.1 (12.6)

FIE+ SD. *k p <0.05, * *k p <0.01.

0 ABEIR2000EE ORI 5 — P REFERREO VHET, NEERIZ LB (0=428), Bt (n=230), BI T
Tt (n=198) TH 5. 2000 L2001 ECHEEORT & Liz. 25, 2000,2001 £ ME, 2 ERBESMERL,
2k (n=387), B (n=213), &ttt (n=174) TH-%.



BMI. &EEHRE, BLUEHAE 6IEB I
LTOERERER. ~nEHEARSHFERH L,
Sceffe ETfT oMo £/, X3 D 2000 EE & 2001
FEOREASENEOEHEOEDOKRTE, BL
&4 DOHBITOBEFBOFRIC L 2 FFEH
i, REXZSBREMOELHEIEZDKRTZ.,
BREICL -7,

BRBLUER

1. RFORBHEOHE
RILTALELDIK, KBESFOERRET 2000
FEBICHRLT, 2838 -AE<E, B
B, BYNMER, BLUBEECRREICELIEA
bhiz. AT, BRELEIBEHEOBRENER
W0 (p < 0.05) L, ZMEEYHEAELH
DERBVHRICHDY (p < 005) L. NgH
Bk 2000 £ 428 £, 2001 &8 435 £ L IFIER
WTH20, 2FEMENHER 387 £ (B4 213
%, B 174 8) tHBHILEER LR ITINER
SV, 2001 £, FROEBMEBLLTD TE
3 25: R, BREDHHBETEZHEBE2 LT
WETHh) T, B 33.5%, M 37.0%0 TLT
W2 8. £/, THR 27 FEEL E~E
BHOWEY (FRCHEIET) EbhE LD
EVWSERRIEHLT, TEbok) EEFEX AN,
EBMT 149%, TMT B8R TH-o7=. 5612,
REDOBFEERISFBIIEYILDRIZINE
BAZLHTEDZLWSEHT, RBEFHER (Y
TVALP)EDOMEIZ, 2AED B1%TH 2.
2. REHIE & SEEHRHE
BMTE, BEFROAET, EEE BMI (p
< 001), BLIUKREKGEE: ZFFEDHAE (p
< 005) CERBLREMAONE (X4)., T4
BELTWAADEERIFRETE 3kg £ o
. IRIHLT, KETHEBHROBETHE
EROBREFHEOVWThOEHIBWITOER
FERdesNAE-.
3. BEHEEXRRLERE
IANF—-BBREBEIIDWTADZ L, BMTlda
HERLTWD & B AL FEYETH 100keal
Dl o=0, FRAREBIZE R o=, L
L, TANX—HBRO—D>TCHAEEOTER
(p < 005) LxANF—FER (p < 001) &
HBHEFBL TV NEERICED . =F L,
EBES WoTH, 23 NF—FEHE 1002 + 241%
THE>» S XEREZR WS RBTHE . &
T, AN —BRBIIEEST2EETOER
Eashahork,
BIEOHBEIZDWTIE, BT 128 (p <

001), T 09g (p < 005), BHEEMRL T
BLEBEIRNEER VPSR, 0T, BIEE
HERIhIIHIELEERER 1= (£4).
4. REFIELMES LUROE(LFEHREE

MAICBRAL, AEFBLTWINSEDNSE
BI®E (p < 001) B RLEEBIE, #RHR
EthbbmEI, bo—ULHBBENWEINWIZEHE
BRTEENZATSIUE L AICORTH -,
WiEE LTk, BMS6+09%, 456+ 1.1%
T, H¥EfE (43 ~58%) OLBTH-=. B
ZBWTik, Zoft, REZER, 7L 7F=,
RHEREM O SIEBIZSWT, BBEHBLTWSN
EEOHDVERBICEE (p < 001) 2RLE. 3
CAHBCEMEATRLUEZEEBE HDL-a L 2570 —
NV (p < 005) OAHTH-=. —H, BECTBL
T, BIL 701 (p < 0.05), M%E (p <
001) O 2HABETARAEHRRBLTVWINEHEIRE
BRL, 70— 0 1 HEN#FICEE (p < 0.05)
BRLUE.

W2, ROMBBEICBWTIX, BEFROAE
THRE BSOS NEERIR, ZMIcBIB1 A
Y (p<005) OATH-.

5. REHIB &N GEEH#EE)

HEMRECBLW TR, ZMTABHBLTWS
EBAEMNGED, N AREOHPTELT
OHEBHFEVYEOEHETERCIRBETRLEZDOA
T, BAPTHEBEHOEE T 2HEBEEH 7 °H
BMENSND—ZERRD Ao /=,

Exs@Eo TE5RERBEBEARAELER
OME (B 12 F) YicLBEe, 0 RUED
FRMEORES (25 £ BMI) ofial, BE#
21.6%, &t 274%THZIDEHL T, EHED
NEETE, B 166%, KiE 275%7T, TR
HEESTH-E0lz, BEMTEIEREES DR
. Fhicehbrbsd, L2 LF—BNEKLH
BT ZHETCEMOAR P AEBHBROREETCHS
BEMEDSNEI LG, BEOFE, BEiFICHE
SEER, ThbhbEEBER, Thicokdh3
AIRREICHa Y 3 0nob, B OB
CHEBOBIUERTZDRON, E5IZ50
A soiEfFizwhkirhiEzszn. g,
FMEONBETCHREHEBE L TWAHORERR
BRBZ LERICEKETE -~ i, RE,
HEIWEHEH O REEBRLTOZI L LRSI A
2. L, ¥ 2 FEORERFEEREERD
BMEY 2L hiE, 0 BUEOBMORBERE
DEBER 125, KEDOEH W 12.1g T, FH
KONBEDED W, HIRLTHTH L 2ETEY
BAEADEBRETH->= (F4).



f ;l) Bﬂgﬁ%ﬂﬂﬂw AREGHHAE RERFERE 0K - ROL(EFOREE BERSLUHEDN

B Z i

BEHED D 2EHRRL HHHERH D EHERL L

E{ER iR (n=T79) (n=156) (n=75) (n=125)
ZE (em) 162.3+ 5.9 162.2+ 5.2 148.4 4.7 149.6+ 4.9
EE (kg) 60.7% 9.0%* 57.6% 7.9 51.3% 8.4 50.9+ 7.5
BMI 23.0% 3,1%+ 21.9+ 2.6 23.3+ 3.5 22.7+ 3.1
wIEE®E (%) 20.2+ 5.0 19.1+ 4.8 29.0+ 7.1 28.0+ 6.0
WIEEFAE (kg 48.1+ 5.6% 46.4+ 4.8 35.9+ 3.7 36.2+ 3.4
GIEVEERE" 1.74 0.6* 1.5+ 0.5 1.6 0.6 1.5+ 0.5
FEFRSEINE (n=79) {n=153-157) (n=75) (n=122-128)

TRJVFE—  (keal) 1829 +348 1930 +482 1639 +283 1667 +340
AECE (g 76.4% 15.6 77.1+ 20.1 70.4+ 12,7 70.0+ 14.7
3 LEE 34.8+ 10.5 34,7+ 11.7 32.3+ 9.6 32.7+ 9.4
EBE (g 42.5+ 11.8 43,1+ 14.7 42,5+ 12,3 43.8+ 14.9
bRCY ibld 22.6+ 7.8 22.2+ 1.6 22.5+ 7.7 22.6% 7.7
BE (g) 269.7+ 58.3 283.1% 85.9 252.6+ 51.3 256.0+ 58.0
& (g 12.1+  3.1** 13.3+ 3.5 12.1+ 3.0% 13.0+ 3.1
ZANKE—REE (%) 100.2+ 24.1**  113.3+ 33.3 111.5+ 25.2 116.7+ 26.3
EARCEREE (%) 113.2+ 25.4 120.9+ 36.6 124.3+ 29.4 123.9%+ 27.3
BEREE (%) 93.1+ 30.6 100.8+ 39.0 116.7+ 38.0 121.9%+ 41.5
WMERER (%) 98.8+ 26,9% 111.1+ 37.9 114.2+ 27.3 119.9% 30.9
EIEEmEE (%) 121.14+ 31.1*=  133.1% 34.5 121.0+ 29.8* 130.0% 30.6

ik

B A < B(TP) 7.0+ 0.4 6.9+ 0.4 7.1+ 0.4 7.0+ 0.5
P71 (ALB) 4.2+ 0.2 4,1+ 0.2 4.3+ 0.2 4.2+ 0.3
AIG 1.5+ 0.2 1.5+ 0.2 1.5 0.2 1.5+ 0.2
REE(UA) 5.6+ 1.4 5.6+ 1.4 4.7 1.1 4.7+ 1.1
REZE(UN) 19.1+  6.2** 17.2% 4.4 17.8+ 3.8 17.1+ 3.6
BV F7F=>2(Cr) 1.2+ 0.4%* 1.0+ 0.2 0.8t 0.1 0.8+ 0.t
#3125 18— ) (T-Cho) 190.8+ 29.9 190.1+ 30.2 214.2+ 28.1% 205.6+ 27.8
HDL-Cho 53.4+ 14.1* 58.8+ 15.9 62.4+ 16.9 60.44 15.2
PMRERS (TG) 145.2+ 90.2**  117.5+ 68.5 144.2+ 65.7 134.0% 85.3
+ b U7 4 (Na) 140.8+ 1.9 140.6+ 2.3 141.0= 1.8 141.5+ 2.0
H 1) LK) 4,2+ 0.4 4.1+ 0.4 4.2+ 0.4 4.1+ 0.4
Z - (Cl) 103.0+ 2.3 102.6+ 2.7 102.8%= 2.4+ 103.5+ 2.0
DIt L (Ca) 4.5+ 0.2 4,5+ 0,2 4.6+ 0.2 4.6+ 0.2
. HEH) L (TP) 3.4+ 0.5 3.4+ 0.4 3.9+ 0.3 3.9+ 0.4
TR A (Mg) 2.1+ 0.2 2.1+ 0.1 2.1+ 0.2 2.1+ 0.1
# (Fe) 91.0+ 31.6 89.7+ 30.4 84,94 28.1 82.7+ 26.1
7 3. 1) F > (FER) 92.5+ 80.0 93.0% 80.0 87.2+ 53.1 60.9% 69.1
16 8% 45 & 88 ( TIBC/FER) 311.2+ 53.7 315.5+ 52.6 328.8+ 41.5 321.6+ 40.6
PSS 82 (UIBCFER) 220.1% 66.1 225.9+ 64.8 243.9+ 54.3 238.9+ 48.8
FE—NRBHAR(ITD 2.4+ 2.5 2.0% 2.3 2.9+ 2.9 2.9+ 3.2
ik 126.3+ 50.9 115.0+ 40.0 120.1+ 46.4** 106.7+ 16.9
RF 5.8+ 13.7 5.6+ 10.7 4,2+ 4.5 9.5+ 26.1
AlC 5.6+ 0,9** 5.2+ 0.7 5.6+ 1.1%* 5.2+ 0.4
B ) e (T-BIL) 0.5+ 0.2 0.5+ 0.3 0.4+ 0.2 0.4% 0.2
GOT 24.4+ 8.5 23.4+ 7.7 23.8+ 12.3 23.9+ 7.1
GPT 22.3+ 9.4 20.0+ 8.7 20.1+ 14.6 19.7+ 8.3
ALP 239.9+ 62.9 234.3+138.4 253.6+ 82.8 262.3+ 91.4
v -GPT 39.6+ 32.1% 52.1+128.2 24.5+ 17.1 25.1+ 20.0
1g-G 1275.0+290.9 1248.0+264.5 1307.0+289.1 1306.8+298.5
Ig-A 284.0+111.4 286.9+137.5 243.8+ 93.1 240.4+ 89.1
Ig-M 76.8+ 35.9 81.5+ 66.9 96.2+ 60.1 93.0+ 48.9

WLt~



pog i
SEHIRD D

BEHHEDD BEHRRL EFHHRZL
R
7L FF = (mgadl) 81.0x 48.1 85.9x 55.1 56.0+ 31.2 62.9+ 42.2
ZV7F = (mgg) 67.0£107.6 64.4% 96.5 254.7+259.3 237.8+200.5
R 0.5= 0.2 0.5 0.2 0.7 0.3 0.7+ 0.2
Ca*IP/Mg*Cre 2.2+ 1.8 2,5 1.8 3.9+ 2.6 3.8+ 2.5
FEFEUD U 4.3 1.4 4.4+ 1.8 6.4+ 2.2 .6 2.4
Zn 510.9£253.5 514.0%265.8 466.8+283.1 403.6*199.9
S 586.2%+151.0 584.7+153.0 758.9£224.4* 696.7X186.9
il 15.9¢ 7.8 15.8+ 8.7 22.5% 12.4 25.7x 20.5
BEE
808 1500.6+ 25.1 1496.7+ 22.1 1475.9% 16.2 1476.9%+ 16.6
BUA 109.0x 5.7 108.1£ 7.9 96.5 6.2 98.2+ 7.4
Stiffness 72.9+ 12.4 71.1% 10.2 or. 72 7.4 53.0t 8.6
th7 GEB)HEE)
27 36.8= 4.3 6.5+ 5.7 22.5+= 4.2 23.3% 3.6
B A 66.11 19.2 62.7+ 17.6 42,7t 13.8 41,1+ 12,1
BRI — 909.1+294.3 890.2+275.8 460.7£187.1 479,41 166.6
AwrEsy 82.4% 13.2 83.0+ 15.2 71.3% 17.1 70.8x 11.5
10m 1T 4.6 0.8 4.4x 1.0 5.3 1.3 5.0 1.0
HERFEIL® 109.3+ 81.5 7.7+ 1.9 88.2+ T76.3%* 62.0= 56.2

EHME = SD. k p <0.05, * % p<0.01.

FLERESHRER, N8E2RE I ~NSELETHETE - T, 58 (activity factor ) TlL 22 1.

0, R, KHOEREREOBLEER, ZXOAEDHES, 4,

m# - ROECZHREET, REHRERHEOR
MTHRIIEERZR L -BEECEE LI T
ZRERE, JVLT7F LB EREZENE Y
ABEEOEENIL, F-EER#MOBELIN
ZHMEIEECETH A2 DPBEEECERATH
=¥, — K, #iICEEERLE HDL- O L X 71
—VEHEEFEOBENTH 7. BREFIBRHED
LMo a L 25F0—), Jo—E, wihd
BEEEAT, HEMCIBCRBRALW RIS
.

EAECE - AL XF—ERBHRE (PEM) IZ
BREBRWEHTTREEFBETI L EMNELCE
ET2HB, v b, ?ORALYOBYTIEH
BENTWVWAD, HIBEIZL2EMEREDEE DI
HICESEBOREMREBIEERIL TR
W, BEDYZA, TAEOHRIBEOCRER
ZlL230TRREX LT ANLE—HIRIC
230 THh, RERTIXMEIEREIEDNE
BEELTWEZDTRWHhEEISNT WS Y,
EhoiEBHn, FIoSHETIEEL  BE, B
TIBBEEIZE T3 207, HEPERBESIC
TR NFE—FHIE, ThALERBFRTZIZH
EoT, PARKE, BEFIZ TR, ES 3,
IASNLNREOHERER, RIUMKETE (trace
elements) E CER LR REREEN I N

SEEZR.

Ridhid, BUMBRBRERZ 6 AWREF 2L
BT rizokdal e taERLARTNE
b, BREORBHIR L BRKEOREC
DVWTIE, SR EHRERAEZERTOE 2.

AFBEOEBICHZD. HRFREALDIWHD
HEEFLUEAACESHLBL EIFET. &,
AMROBHARGEREPEDOLANEHRAEMD
HEATZCCHIREE LEEEARXRTO/NEE
F, BHEF, MIBATFOER, = 5IIKEFEN
Lﬁ&::‘ﬁ;‘}]ﬁ%ibf’- (%) WFHHRLEL

- DHRBAF B ORI R — RIS K D EHAL
J:ﬂ‘fi’é'o
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1. BEEIZRST HIBEREOERE (F1)

— ANEHB R B, 70 BN 48 4mm, £
P 46. 6mm, 80 FEFBE 46, 5Smm, K 45, 4mm
Thoto. BOE40m KiFOFOEEIL, 70
BB S 0%, &9 6%, 80 B 15.9%,
It 15.3% Tho7-, —F T, BOEED
HERHDELIFEFEIT L2, T0 5 1.3%,
BOEE 1. 2% T 7.,
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ot 36.9%, 80 mIBME 31.5%, Ltk 40.9%
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nic, —F7T, JAMEEMBEEOR BEKLED
HEDEEN, EhH Tl (70 & 2.2%,
80EE 2.5%) Ta#-o7o.
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HUMRDH Rt
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