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Wige ik gELRABLKI3R (BF74 - KF6%k) 2HBREBFELL (FiH23.8®+
6.8, #E169.0kg+8.9, kE63.6kg+10.0; F¥H£SD) . EWAME A7z, KERV
BRIZI0CE Lz, BAHBKOKEEE ST LICLoTHA, KOKEIR,
Na2SO4 % %ML, 0.99(k#xk) , 1.02, 1.03, 1.04& L7, passive draglk, A ML~
FeDIlkoTRD, HEBEER, AV VTP —JICERLEAF—-VBREHOT) v 7%
o, RALZZ2REFLL., LE 0K, RARAMOEKIOEEAFEL T D X 5 T
FL, B, KEF, BREHRE, AR (BB 0450045 SS0HEHRS 2 by
Lawr Lz,

WRAHRREUELE  ICRELAm/sIZB T
BEDZNT B EAOLEALETR LIz, KO RES 6 -
KEL 2DIHE> THEOZIT A2EHITHEFICR
Sl TOZERKDODEEOHKRIZE T
passive dragdsi@A Li-Z & #/R3. Lo L%

7_

passive drag (kg)
(%
T

D56, KOWKEL03L1.04LDBICIZHEER 4 r .
EW ol TOZERKDOKESWAK LK
T hpassive dragdS@BP L 2WZ & ERBT 3 l ' ! I l

099 1.02 1.03 1.04
5. KOWEFKEL A0 TEZIR, & R

#, KH, TEAECHRIER LR, Atk B2 WAT=VEBY BAOILTARITS
' ' passive drag DAL HHT.Am/s
THHAHPZELCBWIEES, £%I3 passive drag
BRELRBFANCEAL L, ZDZ LIZHEKD passive dragDERE—FKTA. LarL
H 6, HWE1.02, 1.03, 1.04DEKTIEX, WEIBVHETY passive dragd/h S (%
BHMICERBHGENL., TOZLIFHADELI RRERBENE D o 72kds, BERIEL
LTOXKPEHHEOKE LTRBETH2 I LERBRT S, i, WE, FLIEY
0.6m/sDBFHFTHERYEKRFICRREZEIMRL. ZoL) T ehrbilfkEAN
BT OO0 KPEDEE LTERLYHRIWECEZ2bDLER 5.
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1.0 BB

KL, RARICHBLCRERTVEwbhE., ZHEBKOENFBEKRLYKRENT
EITE B, WAKDENZEAKICETINLIEBEFICKFT A, 2F ), BMEFELRHETLZ
EICEDBEHLLEFENERAIZEDTEL, BAlE, KOWHEHNERETHLFHEREL
KA SEBE D BF % D T B L kI B AERDTHIE LTV B & XIS A
AP D KRE & Zpassive dragd LU, BIZEKWV T2 & EDIEHLE, active dragd £ 5%
OIS EN, EHMEREBS 0 ICEIRE L EE B S ¥ L X Dpassive drag
EREKEZ IOV THAT = VEH TR L.

WK BT 2 I & IR0 W ERE R & MR EE R ERSREEZ 50 b
)RR BKEDI R F— BRI EDE L, KOEROAMAKIET L EEZ SN BY |
EDHBEICBVTOHOFLA DD IANVTF—(MELT L. BBUA, ETFVF—-D30%
RimEHEMEnE® % | BEEFHOLOOKFEHETIEINALDERICOVTHE D
B LRELBRDICHEAZR Y, ok L.

WKRER VT = VIZBW TR EOKFEB 2 EBET 2546, EHOMEICONT
BOEEEL o CTHETL2RETHSY . 202 Lid, EHOMEICL > THER TRO
KEDPELCEAATHILERT. 2%, BoCTHEBLRESTLWREMLTES . HEik
BEEARELZKICBWCTIIARLEE —RICEPELZENFNTELOTH - THIET L
TR L) REREFHRBEICE > TERBEORETH 5.

HIRIEZ ED D720 1INa2S04 % IV D, Na2SO4KBEHUILAEKRICELE % RITT 2 &H
2, BRETHHILEHBRLTCVEY) | KOKEL, WBEIERDERE( RS,
Na2SO041%, IBELED THKEKERAMUMMETH 2720 BRMIKOLELWHETE 3.

INFTKRKOREZEALSGAKRFEE T T T T 2365 7% L, WARRPEXKEEHRT S
LTIV ELRBIRTFHOSTREL 25 L EZ KN EROIEEZITo 7

2. WFIEH %

2-1 MH
EBRABERZLI3% (BF7-KF6) 2HBEL L., BEREOFHERKIZ, 23.8K+

-271-


SSRF020
スタンプ


6.8, ARRUVAEEDFHHEIX, 169.0kg£8.9, 63.6kg*=10.0Th o7z. KSR, HE
B, BEHE, BESEE, CEEBROTYMIZE VIR, ERICEL L HERE ICAEER
DERLNELHPL, AELHL.

2-2 WEHE

KOWEZRBER L BREICHREST 2202 @AM (K7 =V Top Swimmer.
YAMAHA) & V7222 | KOWEIF, Na2S04 % KEKICEML, 0.99(kiEk) , 1.02,
1.03, 1.04& L7, Na2SO4PERKIIRETHAZ L IIT TICHAEATH L. FAERE
&, 0.6m/s51.8m/sT TO2m/sHAE L7z, KBRFZIRIZI0OFE L7,

passive dragld, BEIRKMOREARICEELZA ML >4 =Y (LT50KF,Kyouwa,
Japan) TR}, U T HHIEEE (DSA-4124, I XY T (k) ) THIEL, 382 (RIG
4124, HAIGE) Ik o THEL /.

WL, KPRFEEL o/ —r Vo0, BARANIZA7Z. ALY F—IUhs—
ONWHEEZBLTHAMEZEZERLZAF -V TIAXT—WD T ) v T2 A, HEKILE
oz, TIMIL, front crawlBOME L L7z, BWEBREIL, T OLEB%E FEH0.6m/sh
51.8m/sIZE S MR L. 1 IZpassive dragD I A E % R L 7.

APV Y=V MER, % T, 2.5kg, kg, 10kgDE X2 BT L, MEBERT L.

EREDI R, KPEEFZACTNELL. KiEB35T~36CHAMIZAY, &AMEM
TRE VOB MEKRLLZ., TOREKEEZEA ML X I, KkhfkEL kD7,
BREEXMEEENEEE (CHESTAC 11B, F & Mh) 2w, AU » AFHFEIC L 5
TR, AT AZ0E L, TVXATADEBIZE S EREEXEH L, Brozek® R -
AL, KIEEE L.

EHRAMOEE D O16mmEEE L 747 45 (HSV400, NACH) #HVWTHREL, £
GOFAE RO, BPHRBEOREN, B8, KEA, SNEED 4 SITEE~ - —
ENELL. BBREETFRACHELAARERRARE BT HE RS A58 RMEY KRA
B, TLTEBERNRAEZRERAFELETHRARLE LTHL, L8O EL L1,

ETO/RONTZMEMIE, FEDHLTHREICL->T, 5%UTORBRREZEELRZE L
7z

3 WFFER

3-1

wAKEER L, BERTHORPEDELHET 27200 EBHEE L L Tpassive drags
WELZ., B2i12R%25 4 DDHEIZ L Bpassive dragD B L2 R L7, oW EEE L
THHEL. 4m/ sk Dpassive dragZB b &R L7z, KOWKE0.991XKBEKTH Y, ZOHED
passive dragDFHEIX6 . 7Tkgx 1.1 TH o7z, KDOKEHITIZH 5 T passive dragdF
BHEZES L. WIhbKEKICREL, HECENETH-7:. 2O L I3AkOLE
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PHWTIHE > C, AR IO EBAL D2 o722 %2R T. 2F kTR
passive drag®W’EHAK X D/INSWVZ L RRIRT A, F72, KOKE1LI03L1.040MICIE, &
BhZQ 2o/, TOZERKOKEFEMLTLH 2 M5 IE, passive dragdSwid L
ZWIEERIRT A,

BUSIEAR S 2o 728, W#H0.6m/sTiE, KOKE0.99&1.04Dpassive draglt it 7%
odz. (0.99; 1.8kg, 1.04; 1.6kg) . RARICHEL 8m/sTIRKDHEO. 99L1.04
passive dragllZ %2 H» o272 (0.99; 1.7kg, 1.04 ;1.7kg) . TNED T L IZHBIE W
BEKDBMT 26 DWHIE, KOKEDEVIZLE o TOIELLEZWI EX2RET. FEso%
WHELRARTHAZEERT. DENHAIZE LS BVBAEELCHEVEA I, XK
DHEFENLLTHZANVF-RKBEIZH L Tpassive dragD BESD R WI L RRT 5.

3-2 RKEOZEA

KkZBERFHCERSRL LTOEBBFEOL1DENEOT TEBT B4, KikEy
DEALRELHREDREOBAPOEEREATH L. 16mnEEELY T 1 A5 TERLNT
LLEACE 3 ODBED L LIz,

FELLETF AT EIEMREKTLEOLRTAEZRBAEL LT, MR LE. KA
RBKOUEHPKREL 25 THBINEL o7, WFNOEHICBWTH 2 DM
BIEFACTH o7z, KEKICBWTHEEDS L 4n/sMl iz 2 e, HEOAEWE Znk
BAEEICE FEZZT 2D o7z, FR06m/sb1.2m/sF Tk, HWEISKE VKD
KBRAFIIERICNEIY., TOZEEFHBADEI ZHEOKE VATIE, FEIEWVE
KBWTHILERBRZRELER T VI LERT. KREKFPRLICHEBETELILIEET
BF KA EEEICE LCEBRT 5.

BFALEERERRAEMEAFE2TAELABRAKELE LETOEILERAICRELE. X
BRI, KOKREFREL 22> THEIRNS o7, WTFROBEIZB VTS
COEMIZFE L TH o7z, 1.8m/sTHVTNOKEIZBWTY, 1ZIZAFEIET W, #
HHZE L CBV0.6m/sTlE, KOREI/NSWIIERMAESEZICKE o7, Kk
HF1.03, 1.04TIHITIZKRFICHEVESREZE 52, ZD20DHETIIFES0.8m/sl F iz
AHLEFREBAKFHLDD Eitkok. TOZ LIE, HANEBVBAICHEDEW
BRECEBERIEZTILERT. #oT, Wo L DIk &) REETIZHEARD F I8,
FXIRE LCOKRPEIEDOKRE LTERTWS I EERET 5.

BERENRAEESIEMEKTFOLTAFEL TRAFL L. KOREGAE L 25
K- T, WIFNOWREICBWTH TRAFIAEEICASRD, =4 FAFRITHEV 72,
DT LT, BroRNOEAVER LTSI EERTEEDICELLFVTWSL I L

EARY. TRAFEZGLO 2 OOAFICKEL, <4 FAHFMANDOBEEHE LWV & ERE
T5.
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4 EE .

WK EER LI BER T B 0720 Ok A ER T T 2 ERAERZ B 5 72010 [
THWTHEAKTOERETo72. R2ICRLAZEIICKOKEL S 212 L0 T
passive dragidid A L7z, LALRd KO EIO3E 104 TIHAZTRERR & h o,
CDZENTEEKDPREETED Lpassive dragld, B LAKEL 222 L5 RET2. TH
F-RABOWEICBTHABOBAIREN | KIS EOEb ) FEVEESL LR
251 o3y, KIEBHEIKEVAEEZOBRRAISKOKED N EVFE IS =
EOFMTES.
passive drag®D & ) HiEHII K E A BRT L OBEBR LM S NS, kS v WHLD X
DIOIELLRAFEREROREEE L 5N T2 | RERATE 2BHT 27
WIRIET & ERIER OGS e G022 o2 | EREFEDOMNEERIERT, #
CHEOWTERICHBIT 2 EEZ 005" | HWEORVATIHESE TR 7010 4
BORFLINODEBROG DR B EEZLNSE. 2O EhbHEKIE, 4 7%KPE
BEN—D L LTEY ZREEEZ SN, M3, 4, 5B 2KBAE AEMEL L
TTBARE, EREREICL 2K P EHEOTRMEIKRE VW & 2 RET 5. 451 %
HRELTORETIIELSBVAE - FOEBAFPER SN0 TESENM L FET
HHEEILND. '

KEDAE - FOPMT EKDERIIAEC2DY, TAVF-RBELHATLE 2 > ¢
BT ) RED) FERDEROKNEED D EHFOLEL LN 16 19 g
BFOFKOBMPLKIEL DRBIZBE VTS, KOFOBEIEIA/NEC 22 L5 |2 £Q
EREIL T2 Z AR A 10 s n ooz i, MAREKERLTVE NS —
BB LTRBENTVEY, BASKEVKTREZZAG LTV EEZ L b1
B, ZOEDIIALVF-HEOLVHEEZTELLTVbDLES 2.

5 SHORA

HEKETER LR TR RD 720 0 LB ERINE Y Ak EBVTER LY. WA
KEI, 1.02261.030Mich 2. #Ekid, KdEHED—D L LCIIZ®RD 2 LE L+
ZEBBFEICEBEORFELEZON. MNENHTAI LB TENTELICEF L
EEZOND., WAICKH LTHES ) HOTRZL, MADOFMIZIK S E 25T E 2 ks
HNESOLKREUVEILEEZ OGNS, SROREHIETVCTERILT 2 701013k
HATRE Y2 ) = F VEOKKGYHEORRPVELEZ SNy,
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passive drag (kg)
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A fundamental research of health promotion of low back

pain using a sea water.

Sho Onodera (Kawasaki university of medical welfare)
Motohiko Miyachi (Kawasaki university of medical welfare)

Ken Miyakawa (Kawasaki university of medical welfare)

summary

Purpose: A swimming is easier in a sea water than normal water. A sea water has a
high buoyancy. We have been studying the fundamental researches of aquatic exercises in a
sea water regulating a specific gravity as good condition of physical activity. We
investigated the passive drag of swimming in the swimming flume to be a new aquatic
exercises of low back pain.

Methods: Seven males and six females were served as subjects (age:23.8 * 6.8,
height:169.0cm + 8.9, weight:63.6kg = 10.0; mean= SD). We used a swimming flume.
Water and room temperature was 30°C. Buoyancy was regulated by Na,SO, solution.
Specific gravity of water was 0.99, 1.02, 1.03, 1.04. Passive drag was measured by
straingage. Subjects gripped the handle connecting a end of steel line connected with
straingage, and kept a prone position. Changes of position were recorded by high speed
video camera by the side, and analyzed in fluorescent points stuck to acromion, greater
trochanter, tibia, and lateral malleolus.

Results and Discussion: Figure shows changes of passive drag at flow velocity of
1.4m/s. The passive drag was significant decrease depending a increasing of specific
gravity. This suggests the passive drag is decreased by the increase in buoyancy. However,
these was no significant difference between 1.03 and 1.04. It suggests it does not decrease
in passive drag depending a increasing of specific gravity bordering a critical point.
Increasing a specific gravity of water, the position was changed to float a trunk, femur,
and crus. At remarkable slow of flouting in a normal water, position was changed in
increase of a passive drag. However, in a Na,SO, solution, a passive drag decreased at
slow of floating. It suggests a water of high buoyancy, like a sea water, is good for aquatic
exercises for preventing a low back pain. Furthermore, it is possible for body position to
keep horizontally at slow of floating. We consider the aquatic exercises in a sea water is

expected for remarkable effect as preventing a low back pain.
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