2011 £ 8 LaRX

RKEODMEREET V7 ED ADESERE

Cardiovascular response during water immersion

and exercise intensity of aquabics

BEMREAXE XFERAR—YHEHRH
AR—YHFPER HFERHFHZRESE
5010A085-7

£H EEF
Mineta Mayuko

MIREEHR : O & #HR



A = A = 1
1 D = G V5 SR 1
172, K D R T o 1
1-8. BARITBIT B b B RS B o 3
1-4. BRKBECBIFILILMEIGEDORITHE 4

1-5. MBI P L —=r 7HERICBIT23H5EVLEAE L OO0 MW & #RE

DD 4
1-6. BARKEMBB LML —=rv 7&K L 0oBEME 5
1-7. AFEB L BB LA S 6
1-8. AHFZE D B B oo 7

FE2E MEREIIBAFOLOLFERZCH T MERLRI T Lr—=v7

BRI D B B | 9
R R =TS 9
PR - b U 11
28, A B 17
D S = U 20
P T - P 26
276, AT D B 27

FBI3IE MERB2IFEFCRTILZITI/ITE 7 RAOEXRFELLOREE

7. [ S 35
B 1. B S 35
B 2. T B i 36
B8, M R 40



B . B R 41

R T - S 44
B-6. A 1B D B 45

EAE MEREIEHBCBITIAT 7T EI7RA0OELRGEL ZOREE

7 P 52
AL B B 52
A2, JT B 53
A 8. B R 57
A 4. B R 61
s T - 65

B B B B 72

B B U R ot 75

B B 85

(& T 7T ETZRADEBLFT B oo I

1



B1E TR

1-1. I C®» I

BrxlZa2thko 70% 2 KICHENRTZHMEREBEE CAEL TEL ., AR, K.
Kk, KFEB), WEARE., KGEEREABEOETE &K EITE Y EEEZRVE
BRichsd, e —~XWH IV, NEHEIAKLEZZITITbh L H LW 5 IEE R
KIZBEWZ EH Mo TWEGEE LT TAKEBEBEOFE THL) L WVWHFEDL L
THITWBITITEIATWS, £ LTHEHARTIE, KIZEPDET T,
KHECHEEBZIT) FTICHBLE, 1960 F 1T A Y W tiEED Y KA ¥
YRk T R nEREICEELZR CEHABFETELZILNBHBED ., 1980
FRIZAARTOLAKRKFEHNB NN LSRR o7, £ L TEHSETIT., BE
SLKVDOFELELTIAEY T =y a OB AR—Y 7 T 7 TKAPEE

NEANIHTWD,

1-2. K o %

1-2-1. &%
FHEFTAKFIZRBRTWLIH 2 EFRUAEBEICHEHY T 2 KOEI pIEITE
R AFMIZEHL hE2RT, X TAIATAORBLEFEINLDL, 20O

FhORRICKY KFTAMOEREITEKAMTIZ10% . R&HKZEE KA T 30% .

i B K AL T 50~60% . KERES KN T 90% (2 72 5 (Figurel-1), £ 7., HEIC
FOVBRIBDEDLLZRED, HIEaLCKMHKIZL T ELT L, 20X 5I1T, K

TR EE A~ BENBERT D,



THEED KBEED BUEED ESER RURzeies HE3P

%

Figurel—1 The ratio of weight of the depth of water
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— AW ViABREMMB L, # 7% 60mmHg £ TMEL., FHIKERMEEZ 8
MR L72% ., ImmHg/sec DHE &I CH 7E % OmmHg £ THRUE L., T
HRAERESL a2 7I 472253 Le, ALY T —=v - T LF XFE
77 7 OEMBREIT 4% TH o -,

THRER=2 77407 2 (EEFREK, 4+1%) D7 — % 131,000Hz TA/DE
#2 (PowerLab;AD Instrument, Bella Vista, NSW, Australia) # 7\, /X —
o a e — XITEYGABREN L, Hallwill 5 430 #F 78 12 55 W T & ik N
JEE H 7EOBMBEIL,  7)E T10mmHgl Eo B A TERERAELA TV D
o, EATICIE I 7 E 60~ 10mmHgE THE LZRFD TR &IRAEEZ A v

Tme 2OT =X WD 7E—-TFTRFIREBEHBR LY . Z®kEFKET VA



limb volume)= B o+ B 1(cuff pressure)+ B s2(cuff pressure)2% & H L. R %
KO, TRER= > 7747 2 H 7E— T & IRAEESREO ZREHE
EFETNEWMALTCRDTE, SHIECHIIKR= T I747 0 AICERE Y TREAT
MFRIZE W TIE20mmHgRF O =2 > 7 7 4 7 > AOE THREAM % 1T > T 5 24,
13, av T T4 T 2 AFT10~60mmHgO P CHRESIND L OO, EHEH
HPHIZT10~20mmHg7Z & B 2 b b4, LN >T, @ik 7747 X
EHBRERME OB AR D7D IC, 20mmHgR O TRR#ER = > 77 4 7 »
A& HWDHZ L ELT77G.e., Compliance2ommug=p 1+2 8 2X20), 7 L F A FE
777 4 =Ko Tl L72FIRE & & MRIVEIZ & - THEEAfl L 7= F K& 5 Wr i

Moz TROMBFMLERE L L TRLIE,

@ BRI % A g B Rz

W

B IR T 52 5 AR CH K2 M Valsalva 3BIC K W st 21T o 720 EAALIC T
Txme A RMEFIC#ERE L F 2 —7 % 40mmHg T 156 PR K HHER L.,
Z ok o RR MM @®RR) & MM m = (SBP)Z 5 # L 7=, RR 1.0 & Ff
(BSM-2401, Nihon Koden, Tokyo, Japan)* =% =27 L., SBP X7 4 F
7 L ZA(Ohmeda, Madison, WI, USA)IZ & v # & M2 FER BEAICEH B & iz,
R E T REKNEZHEEI AL L ANONMHECTEMLE, SBPS EH LTV
—ZIC#E LR RREMRWE SBPOFBEN 0.8 ETh HHu % BAREZH

M IEZELE L TCH W 25, BEEHRIT 7% TH o 72,

(4) 32 &8 &
WBEITERO 3 BRIV BEFREZ2EZ, KOARLEBERAATEL L, Kik
(29.5£0.2C), iR (29.1£2.3C)DBEE FIZB VW T, FHOAIRERLIZAD

HIAKM TRRET -T2, BBET S MU EEMICTEZHER>TK, £



ML, BBESALZ 50 & oTctk, KPP Z 340 MAT-Te, AKEKIZ
X7 =Y A RZEPT., Barbdo< VW EAKRKTLIZEIICTHERLEAEKA
fir & e /N RIZHE O T2,

¥ 7-. HR |3 .04 5 (RS400, Polar, Finland) %z i\ T, ER MK, 52K
TET 30 BMZLICHWEL L, mEIFA B MEF (HEM-7430, OMRON,
Kyoto, Japan)|Z The ESZfidB X KPS0 F % 1 oM CTHIEEZIT - 7=,
ROAKMEIC BT D% M JE X [(SBP — i 68 W1 i J£) 3]+ 42 58 # Mo J£ 12 TR o

7~

(5) # =t/
MEt B I E 2 7 b (Stat View;SAS,Cary,NC,USA) % fl\ THrv, #
kT = CEHEEEUERE TR L, $BREFIES L OO & 5% — ot
BB S BMAO A CTHI Lz, BAICHES HR B L O SBP © Z Lt — 5t it
BB (BEXEE)ZH O, YOI CHAEERRD DR H A,
Bonferroni (5 1C & o CHBRE LT o . H kB & OO0 8 81 LR K
S5HRB L OSBPO AL ROMBANBET 572017 Vo O MBEGEKEH
L., Z0O%., SBPICS W CIHRMMGEEEEM L, BAIWCHES HR B &
N SBP OZb&EDOIRERN T2 BRiTT D72HI1C, HR ® £ b &2 >\ T Iix M
BENEE Th o=, VOimax, BRS 2 M Z M ICH A L. SBP 0 % {k

BICOWTIERMEBEBENAFE TH -7 CAVI, BRS, MBP (Z/n 2. i &

<«

o i A B2 M AR ICEE AL, BHEwR O 21T o0, A EKER

P<0.05 & L 7=,

2-3. R
(1) B B & 45



Youngi#t & Older#t @ # 5% & @ KM % Table2-1l2 r L7, BE. KX HHE.
TREE B 5 . VO:max# L "HRmax72s Older®: TF & 12 1K W il 2 % L 7=
(P<0.05),

Young#f ® % b L — = Z R TH# L 72 g B & 57 4 Table2-212 7" L 72,
KR E B X ORAE I 21X Control# 5 X \WEnduranceff (2 b X | Resistanceff T
AEICHWVWEZ7R L 7(P<0.05), K% MEM(BSA)KL L O FBAE K H &I

Enduranceff 2 tk X ResistancefE N A Z 12 & < . VO:max it Endurance#E 23

Control®#f 5 £ (*Resistanceff Il X TH E I E 2 - 72 (P<0.05),

(2) .0 & FF M

Table2-31Z Younght & Older#f @ .0 I 4 K PE 2 Rk L 72, U HE B ML £ (SBP in
spine). # 3 # fiL JE (DBP in spine). °F# i /E (MBP in spine). 7' Younght (=
| Older#E THEICH WHE %/~ L 72 (P<0.05), Youngff iZ b =, Older#
TR R A& OHAFEICHWEZ 7R L7 (Figure2-1, P<0.05),

Young# O % L — = ZRA THE T 2 &, a0 L O & # MW #E %
L b IZ Control#if & & *Enduranceff (2 lt ~ TResistanceff 28 F &E 12 &
i %# 7~ L 7= (Figure2-1, P<0.05), £7. 20mmHglf O &k = > 77 4 7 v A
IZ. Enduranceff 7> Control#f 1 L O'Resistanceff ICth X THEICH < .|
Control#f (X Resistanceff ICH X TH EICH WME % = L 7= (Figure2-2,
P<0.05),

Table2-4\ZYounghft O &% F L —=V 7 HEAX TR LZOoMEFMHEZ R LT,
Z RO A L VR R B £ 2 Endurance# 12tk X T Resistanceff TH & (I
B &2 R L 72 (P<0.05), CAVIIE Younght & tb#k L €., Older#t TH EIZH
<. BRSIZOlder®t TH B IZIK WE % /& L 7z (Figure2-2,\» 7 11 $ P<0.05), L

PL7Z2n 6, YoungBf O K% ML —= U 7 RRATHEBET 2L, WT Lo RIS



BWTbHLBAERETARALAR o T,

(3) &Kk B o 0 A
@®© O #E(HR)

2 AKIZH > TYounghf ks L OlderfF O HRIZFABERIEK TZ R LI, & B
Z Of% F &2, Older#f 1Tl = T Younght CTH EIZ K& 7 - 7= (Table2-5,
P<0.05), Youngf#f o % b L —= v 7N Cclhik+ 2 L, BAKIZHE Y, HRIZS
L HLICHBRIK T 22" L 72 (Table2-6,P<0.05)28 , A b &I B W T AEM IC

BERETALNR N -T2,

BB E AR L LSk, LD E R ERAKICHE S HR © Z 1k & O B 4%
% Table2-7 |27 L=, 5 L O CAVI i HR 0 £ & & B & 72 1F o 8 B B
% %7 L.VO:max, HRmax. BRS A B 2 A0 B BE% % 7 L 7= (P<0.05),
SHIZRAKICHES HRIETERICE T 25 KB KO0 M E FEOEELZ KRGS
L0 EBIFE S EZH T, BAKIZHES HROMK T & % R £ I,
4, VOemax, BRS # ML ZBERICHA L L 25, 2K TH 20%% # W <

7N (r=0.44), WTHOEHR MY LZEBRIZIRD LN Do T,

@ A B i JE (SBP)

Fie b N2 AL 3 K OV K 1 SE AL EE O SBPIE YounghE (2 b X TOlderBEN A E 2@ W
i % /& L 7= (Table2-5,P<0.05), {2 K IZ ¥ 9 Young#t 5 £ O Olderff ® SBPIL &
bICHER ER %2R L7EP<0.05), EHICZ0E(&EIEL. Younghf 2 b~ T
Older#f CTHEICE WHE Z R L7, Youngft O % b L —= 7 Al T 5
Lok ESAL R LKA ALK O SBPIE Controlff 35 X O"Enduranceff (T fb |
Resistancefff 28 4 & IZ & » » 7= (Table2-6,P<0.05), & /K2 > TSBPIX 3R

EHICAHAEREAEZ R LZ(P<0.05)R., BALEICBWTHMICHE R EITH



BV T,

EWBRE A RIC, A XM ERFMEERAKIZHE S SBPOZE L& O B %
% Table2-8iZ/~x L 7=, fin . BRS. SBP in spine ,DBP in spine, MBP in spine,
PP in spined® X NCAVIIZ, BAKICfE S SBPAEfL&E L A ER EOMBMBK %
AL, HRmaxB L O THRAEKHEXTAELAOMHBEEK % = L 72 (P<0.05),

SHICRAKIZHES SBP oZfbEBICEBTH2HEEB XL ME FMEOERELY
BEtd 270 EBRIFEoMZHWNT I RAKIZHHEDS SBP O &b & % 68 &I,
fE . MBP in spine, BRS., #fxf Ay & 2 & . CAVI % Bl 7 25 % I 3 il &% A
L& 2 A 2T 33%mMH T& Fi#(B=—0.62).MBP in spine (5 =0.40),

CAVI(B =0.64)2 3~ L CTR4E L TWwWi=(P<0.05),

@ $£ 9% W i )£ (DBP)

fig ENifrds L OVKF N2 FF o DBP 1X. Young # Tt X T Older B TH E
\Z @ W % R L 72 (Table2-5,P<0.05)2% . BAKIZFE S BRICAERAZITA b1
o lm, £72 Young HEOEKE L —= v 7R THKT S L, BEESEB X
O KW S AL RE D DBP I, Endurance # (2 tk X, Resistance # TH EIZ & W

R LR, BACH BRCHBRRERZA DN R D -1,

@ “F¥ i JE(MBP)

g b SEALF L OVK F N AL BE O MBP 1X . Young B2 b X T Older BEDN A &
\Z /@ WIE %~ L 7= (Table2-5,P<0.05), #KICZfE > T Young #f ¥ L O Older
o MBP A ER ER %27 L 72 (P<0.05), EHIcFx0&{k&EIX. Young B
WHARXTOlder ECHEBICRWEZ R LE, £7 Young BfED &K ML — =7
AT T DL, BESTAB EXOKFNAKO MBP & Control #f .

Endurance Bf (2t X, Resistance BE CH BEICE WHE Z R L7128, BAKIZHE D



PR BCABERETRZLNL RN -T2,

® Ik JE (PP)

B kN7 L3 & VK S AL BE O PPIE . Young#f IZ b X T Olderft THEIZHE
WAE % 7~ L 72 (Table2-5,P<0.05), &= AKIZfEVW ., Younght s X *Olderdt & b
WEEBEREREZRLEYD, MBEMOLELEICAEREZTAON RN -T2, &
7Z.Young# D L —= U VBB W T L3 LELICHER LH 2R LEN,

EREBEIZCBWTEHHICAEREIAZLNLR P27,

® #7217 wuxs (DP)

KW SLALKE D DP 1L Older # 2t X, Young # THEWCEKWHEZ R L 7=
(Table2-5, P<0.05), £ 7. ZAKIZFEVW Young HEOALAFELRK T EZ R L
(Table2-5, P<0.05), Young ## O hL —= v 7 IBEZ T 5 & . K LAL
Kf > DP 123 T Endurance #£IZ | Resistance B2 A B2 & WIHE % R~
L (Table2-6,P<0.05), EOMIZH N THAHERMETFZ 5 L7 (P<0.05)28, &

EtBIZCBWTEBEICAREREZRTADN 2o Tz,

2-4. B

R ELIO ERERIT. ORAKICHESHROK FIXEmimE LV AHFEH T
ECThotmr b, @BEAICLESSBPO FREBHHE CLVBEETHL - L.
@B KIC 5 HRO I FIC X4 . VOemax$H L O"BRSA A M ICB®E L T W
2L, @WRAKICEZ2SBPO EF XA, WENL L § RO MBP, @ik X 7
47 RARMNE L THEBA LTV DR, SRARE FEERIBD LR -
ZEBHLMNER o, MPEBRELT. BRAKKFOLMESE OB ER T % )

HDTHLMZILEMETH L, Fi, FHRBESICEDHEERSICLYER



AKEEOLMEILENTHEND 2L T, 27 HOWIEE FTDO T A4 7 A X
ANVICHEBRT D2 ENTELH7ET TR, REAHFOOHIZEB T 2H LW

MAZRME T2 LR DEAS I,

(1) Pr—=r 7 HRN0EWVICXDEKEOLILEIGE
HHRMPEITEEFEEDO b L —= 0 7RI X o TRERAKICHE S HRB X O
SBP® £k & I VI BN o T, FRR= T T A4 7 XX Resistance
Bt Tk < . Enduranceff THMEZ R L7 b OO, CAVIX 8 Ik £ % & &5 K 5 &
ST M r—=v 7RI B 3RO hroTlc, LR > T, &
FEEOPI L= 7HRAOEVICLDIFHRa T 747 VAR MEREDE
B, BABOLOLFIEEACEBE LRI LEZXOND, 20O L L0,
FEZFTFL—= 77 HKEACEDLDLT ., BARFZ-HKoomEIEEZ2RT 2

ERbhol UTRH . FEFEELEBEOLMLEINEICOVWTIEILERT D,

(2) B KITf 5 HRIE F o i F % K

PR 1T, BAICHE > HROE FRICE T 2 4 kB & 00 w4 ko
FBERHNT L0, BERRBOFZA VL, BAICHE I HRO K T & % 418
BRI, E#. VO:maxB L OBRSZM I AMICHEALLELEZ S, WTFAhOD
HEHLMS LEEKRE AN o, L2ALAER L, RZAKIZHEI HRIK T O
#120%% 4Elh . VO:maxi L OBRSTHM T2 3 - Libhot, MBI
DFRERETHRLEZLIIC, VOemax® L OBRSIEME & L b ICE T+ 570
BAICHESHROE FIC @ MB OB B RKE VW EELLN D, — 5T, LA

R BERIEB L R_RANEAE N L —= v I L0 LET AN, T2
% < O W B EE 5 163 K OB R AT Ko TR S h T WD, LT

WoT, LR OF EEZ, BRKICHESHROE TENREWVWI LBF DL



N2, MAEBRELCEBN T, AEEET R -7 00O, Endurancefif 7% 2 K
o TRELIEFT 2BEMA AL, 2O, FRBELITE MG RN
M L CHEBET 20 TERS, DA ZENICHEE T 2 A HEMRIEE b
WelLTHEELEEZEZLNLD,
FaHEFBLIOERE L BIZ, BKICMHE> THRZETLEN, HEH LKL
WL CHEImEDO HR OK FEIZ /NI o, HEZB L O EEBE O R KO
HR RMEFL7ZHEDO—>L LT, HIREKEOREICL Y LEZAERSE
FUOBREZESPAB I, MIZEMBRIEHNEBMICR T LRE XD
NS, LLZRRns ., Mg i L, Bl 2@ nig LT
BY SO, mEAEITRAKICIVHIRREKENRES L TLEX A& OREZEN
Bi<, RIZRERMRBRIEHOLERT VD, HEHELLV DL HROKE FTE NN &
moleeFBxbNd, Leh->T, MIERE 1OMRIT. mdE NiRAKLIE
LA, BIREREH RICI2FDWEREMLEEOHMICH L T, mMEDLEFY

27 BT LEEREDHPIET LTS AEEZREBL TWD,

(8) BAKITHE S i JE 2 & o Pk 2K

BRI S SBP OZ (L EICE T 2 H KB XL MEREDEEZ R
LTI ERIFE o2 MWz, BAKICH S SBP O£k & & 18 2 I | 4 #n .
BN A7 22 # e 0 MBP, BRS. #t k091 & & & 3B L O CAVI % Jl 57 28 ¥ 78 il
BALEEZ A, Filn, MM ZERKO MBP B X O CAVI 284 52 L T B 4%
LTWD ZEPHLNER- T, AFZERRE 1 TIEX, KRB XU O MWE FME L
RAKREOLIMLERECTEZABKAEZE., BIIRAT 1 7 2 2B X O #k
AT IAT UVARKEPIEBLTWVWDL EHRA AL T, L2ALERL, B
KIZHES SBP EHRH M IIEFE T2 b 00 MEICEWTE#HRDO = 77

ATV AREKETIEARL ., CAVI O MmN L TRE L -,



RARKICHE HFIIRERZOHMIT, EXHERBICHFTDIANDLET TR A3
BERMKEEHET 2EELR T CTH L2, PFEHEE 1 T fFIRE K= %
ELTWAhRW, 2L, BIRo=a > 7747 2038 X &»DIRKIC
LI HRBEREOH MBEEZHN T 52 LITAETH D ETHRICE VT,
BAKICH THEHRKHFIRMBFERELSAB KT 22 2RESh TS 36, Z0
CLERAKBICEBICETDUMOBMBMIZENY THIRAEBA SN TND Z &
AR T L, MMAERBELICBVWT, #dMEAREBSLOHIK=2 7747
AFEEHFLBBMEOM CTCHBEREN o Tz, DEV, HEHEB LU &AW
FLHBIC BARICABESIKRAEBE SN ERHERES D, LR - T,
MRBE I TCHEEFEERBLCRBE IS DD DL TRIKICHED #HIRE K E O

NEIRBE ThoTlt&EEZXZ b D,

F L EFEICEB W T, Resistance # (X Control # ¥ X ' Endurance #f IC
ERXTHER=2 > 77947V ABIOMERELE BDICKWVWMEZ AL L,
Resistance O R = > 7 I A4 7 o 2B L OVME R & DM O 281 T

CHEOLL T RAKICHED) SBPOLEABEBIZIR LU THh, 2O &b H
k= 7747 AR RAKEO SBP EHICEG T 25 AaEN KW &0
R E D,

RAKICH S SBP EFICH>W T, @ik 7747 A2Tide<, CAVI
MELTWDS ZEPHALNERs T, HEZEBIOEEIAE & bICMLEDL EF
LB E LT, BIR~BZBAKICHES THEMLEZFIRERSKNWIATL Z & TH
DEERMRELPHRL, MEXERAOCES LEeTREERAEZE bR D, ILE
IOMHELERMOLEBRLOBTCRESIND, 20D, K&K R
ETH—HWTHL CAVIPNRAKIZHIMED EFICHEHELEZEEZE LN D,
TR fE o CTifn & BE S JEE - g L 21, CAVI Z @ WA 7 51, I 5T

RS X% i 22 5% AR RIS B o Sl T s S Koo THEs k9 5 30.52, T b D



fRIE MEICE > TRAEORMMEBH A RELIRD2IEERL TV D,
L7 >T, CAVI Mz THEBmbERAKICHEI MEO EFAICEHELEZ &N
RIS D,

EHC, MM ZEKRO MBP @ 0WIigE, BAICHES SBPO EH 2N KX
WZ LB NIRRT, MBP IZRKMEEILOREEZRDO —>ThH DD,
RMICE KO SBP EFICHBLEEEBEZXON D FWMICEZ R FHMm
ER@mD ThoHa., BAKEOMED EFICHSICEELL I LERD D L
Exbhvbd, FlomEIEX, CAVI Rl bt bi+ 25L&, WENRFESE THLH, L
oMo T, BARKCHEISMED LA ZFE/MICEBET LI 2 HMNE LT, B
TOHANHEIN D,

MRBE IO RITHETBEIND LIIC, HEEHETH- ThH, BX
MICKRERDVPAMEINDVIAF ANV —=0 T EEZFHBENIZTIT- T
WAHFIWTMENEGD ThDH 2083, LrLaenb, MKIZLs Tl ENEHD &
% mEEE L IX R 72 Y | Resistance FEIZIR KT L o T o ¥4 FH & A U & JE
» SBP LHZ/RL., G#EIEED SBP ERHIIBES Lok, 2D Z L
T, BAKICHEIMED EFHIC, FERE 1 TR EHEPZED
S TWDAREMEZ RB L CTWD, BAKRICIEES AR IC XD/ R
OWBWHTLIC I KWMMERNIEET 2408, RBHEICBYTZIORKISIEHE 5
30,52, Resistance HE L HEHF Th om0 BHBEOMENSME TH > Th .
RARICE Y HREAHREBS NG S, BARKICHE MEOFEELZEML T

O Livien,

(4) BARKIZE> X707 v 7 F(DP)D AL
FZERRELICEB W T RAKICHEOSHROKE TIZHFE TLVHEETHL L Z &,

EARKIZCEZSBPO LHIImiE CLVBHFETHLL ZLAWAPDLMNITR -, HR



ESBPofiTkowoonsdzF T ATy s b DPUI EFEHFITB N TOHRK
o THBIRETFTLEZ, DHOMEFTELZ X TDPOK FIX, BAKIZHD L
E~oaEEREZ RS, FERELL., s EICRB T 52DPO A ERIETFIEA
b hrolen, < L b HOWIERE FTOB~0AERIEMT 5 2 L1
BN EERLTWD, mlgE THEEKRKCHE-THENEFLEZLDOD, DL
WMrborsREBRTLEZZE THEIL, DPCEI o EZ X LD,
L2o2LZ2nb, BAKICHEISBPO ERIFEEE CLVEE TH O BikE
REOMEROEBREATA2EBFEITILE CABERN L2 OFEENLET

&)% 5 o

(5) A M58 @ R 5

MFREBEIORAD1IS> L LT, GEOLMLERERNFT N D, FATH
HIZBWT, BMFEFOHIRL T T4 T VU AFTHEFEHICHERAT, AEICEKW
BRI NTWD2, L2 Lanb, MMEBELCEB VYT, GiE O #HIk=
YTIAT UV AFEFELEBRLTAELRETRDON o, ZTOHE
LT, MMEBREICSMLEABETOZ RNIEHHN TRENZZANTH - 2
Z &, EHITHERE TResistance B EDOFHINR 2 7T 4T AN Gl EICH
RTEWEZRLTEBY, HEEEL2EROHER = T I 4TV ADFEH % T
ZenETohd, BIREKREZIOLELZRET 20 EEICREREE L
52570, Bkoa 7547 0 20 MERENBEKEOMEORER T
ThrAREIIEETER Y, LERN-s T, —BMNRIEE &2 AT 5 @&
B ELESAE. BRRKEFEOLMLERELLHIRO T T ITA4T7 0 ARKE L
DREABRMNBILIFAETE D2 H LA,

I, DEZASEXHNEZHELFHB L 2o B ETOND, R

MR 1 TIEHBIREZASRHEZEO 2 W E LR, O EZE &



ML E i & &b icslifbs 5 55, £, LDEZSERILT. BIRES S 4
IV LERMLKEHAMNOMEZHOEEICKESERL TWVWD I LER®RE
EhTW5 56, BAFEOLMEIGZIZE W T, FIRERZ2NH KT 5 HOWI
RE T CHBREZAESRIDBOMEZAGO F N RESEELE L2t
HETE R0,

KBS, BARERESMENZT 6N 5, HF78 88 113 ®0R 22 KA TKIRK
B0COHEE T TITolz, HATHIZICE W T, KAERKIEDEWNHRD KT
BICHEELZRIEITT L, EHICMEICBWTIEHRAKICHE > TSBPO E HF 11, 14
RMWAE, 12 L FBREEHEINT VD, Lo T, KARKIED R
DA, DHLEISEORERFRNIEBRBELIOM R LR R W RBELH 5,
MEBREIORBAKEHFEFIZTCEN Y —NLVICZHEINRDIBE TODIEEZDN
L2, MABRELIOFRIZIAKFEHHFIZEONWTAHFHTHELI 2L LR

AN

[\]

-5. i

MR E L, ORAKICHES D OKR FIZE., Fi., LMK, BIRES
RGEZEDPRAEMICHERET 2L, ORKCHEI MEDO LR ICHFEEK. ZF
FOEHME, BIIRO AT 4 77X ANMIE L THEBKELTWVWD Z EE2HL IS
Lic, ZOfEIE, M2 i3, ZHRFRLELEBRAT 1 73 A L
DO NOLMERFMEBLIOLOHETE s T EREENRKISHES OHEB

JFOMEDOEEZ I EEr 25 L2 REBT D,

2-6. 5B ORBE
M E 1BV T., M. P —=r 7B L O KM% K

DL EISECKIETZBICOWVWTHRF L, HFERE 1 TIT - 2R KK M



==

X, KHPEBAZTIORRKELEOLIVWEEZZOND, BT OB EE 2. &
BEICAKFEBH AT o LBEOLMLEREOLENME FERNREME OBEIZ SN T
BT 20E R’ D, KHEBITLER, BEABNERS X OEBO A %
CHREOHLLIEH THDL, TNOLORBEZFHFSFOLI ImETHY .
SrOLMEDOBRTENL L AEENRE Y, LEBNo T, KFTEEBHEITIEOD

VA7 ZRATICRBT 2720, Kh@EBORE L LOLEFIEEDOLEIB L OH

BB EORBRAELPPLNITEINDLIULERNDDLHIEHS I,



Table2-1 Subject characteristics

Young Older

N 38 20
Age(years) 21.2+1.7 65.1+3.2 *
Height(cm) 172.2+6.0 166.2+5.2 *
Body weight(kg) 68.1+12.6 63.4+8.8
Body fat(%) 15.7+6.8 16.1+4.3
Body surface area(m?) 1.801+0.15 1.705%0.12 *
Skeletal muscle area in calf(cm?) 75.6%9.0 67.5+9.6 *
VO,max(ml/kg/min) 49.9+11.2 35.2+6.5 *
Maximal heart rate(bpm) 182.7£7.5 157.2+12.2 *
Data are mean+SD.
VO2max Maximal oxygen consumption, BP blood pressure, PP pulse pressure
*P<0.05 vs Young
Table2-2 Subject characteristics in Young groups

Control Endurance Resistance
N 11 15 12
Age(years) 22.0£1.0 21.0+1.5 20.7+2.2
Height(cm) 172.4+6.9 173.8+4.2 170.1+6.7
Body weight(kg) 66.3+9.4 60.1+4.4 80.0+13.7 *f
Body fat(%) 14.7+4.5 10.7£3.4 22.8+5.7 *f
Body surface area(m?) 1.7850.15 1.724+0.07 1.912+0.17
Skeletal muscle area in calf(cm?) 74.2+5.7 72.0£7.8 81.2+10.7
VO, max(ml/kg/min) 44.745.3 61.745.7 * 40.1+6.0 T
Maximal heart rate(bpm) 184.8+7.7 182.5+7.3 181.0+£7.6

Data are meantSD.

VO2max Maximal oxygen consumption, BP blood pressure, PP pulse pressure

*P<0.0167 vs Control, 1P<0.0167 vs Endurance



Table2-3 cardiovascular characteristics

Young Older

Resting heart rate in spine(bpm) 52.3+8.6 54.5+7.6
Systolic BP in spine(mmHg) 119.8+9.6 135.6+£18.6 *
Mean BP in spine(mmHg) 89.7+6.7 108.0+£16.2 *
Diastolic BP in spine(mmHg) 70.916.1 86.2+11.3 *
PP in spine(mmHg) 49.8+6.6 49.8+13.2
CAVI 5.5+0.5 8.5+0.9 *
Arterial baroreceptor reflex sensivity 14.3+6.3 47+1.6 *
Relative calf vascular volume (ml/dl) 4.1+1.8 5.1+1.4 *
Calf venous compliance 20mmHg(ml/di/mmHg) 0.101+0.03 0.094+0.03
Absolute calf venous volume (ml/dl/cms) 306+120 344+101
Data are meantSD.
VO2max Maximal oxygen consumption, BP blood pressure, PP pulse pressure
Absolute calf venous wolume=Relative calf vascular volume x Skeletal muscle area in calf
*P<0.05 vs Young
Table2-4 cardiovascular characteristics in Young groups

Control Endurance Resistance
Resting heart rate in spine(bpm) 52.319.3 47.7+7.8 58.0+5.3
Systolic BP in spine(mmHg) 118.9+7.1 116.3+8.8 125.1+11.0
Mean BP in spine(mmHg) 88.415.4 87.5+4.7 93.6+8.5
Diastolic BP in spine(mmHg) 71.3t5.5 68.3+4.8 74.0£7.0 T
PP in spine(mmHg) 47.846.3 50.1+7.3 51.0+6.0
CAVI 5.8+0.4 5.5+0.4 5.4+0.7
Arterial baroreceptor reflex sensivity 12.5+5.9 14.446.1 15.9+6.9
Relative calf vascular volume (ml/dl) 4.4+1.0 5.1+1.7 2.6£1.3 *¥
Calf venous compliance 20mmHg(ml/di/mmHg) 0.099+0.01 0.129+0.03 * 0.067+0.02 *t
Absolute calf venous volume (ml/dl/icm,) 330+76 3691117 206194 *¥

Data are meantSD.

VO2max Maximal oxygen consumption, BP blood pressure, PP pulse pressure

Absolute calf venous wvolume=Relative calf vascular volume X Skeletal muscle area in calf

*P<0.0167 vsControl, 1P<0.0167 vs Endurance
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Table2-5 Comparison of HR,SBP,DBP,MBP,PP,Double Product
on land and in water immersion in the Young and Older

Young Older
HR(beat/min)
On land 82.2+15.3 79.1£11.7
In water 62.5+13.2 + 67.419.6 §
A change -19.6+10.7 -11.8£7.2 *
Systolic BP(mmHQ)
On land 118.2+10.4 127.0£12.1 *
Inwater  129.0+£10.2 } 145.4+17.6 *t
A change 10.8£11.3 18.4+13.0 *
Diastolic BP(mmHg)
On land 70.6+8.4 79.6£8.0 *
In water 70.0+8.6 82.6+8.9 *
A change -0.6+7.4 3.0+6.8
Mean BP (mmHg)
On land 86.4+8.0 95.4+8.7 *
In water 89.6x8.5 103.5£10.9 *+
A change 3.2t7.4 8.1+8.2 *
PP(mmHg)
On land 47.619.2 47.4+8.5
In water 59.0+7.4 62.8+£13.0
A change 11.4+10.6 15.4+9.5
Double product
Onland 972812117 10020+1715
In water 8104+2001 + 9793+1947 *
A change -1623+1329 -226+1262 *

Data are meanzSD.

BP blood pressure, PP pulse pressure
*P<0.05 vs Young, P<0.05 vs On land



Table2-6 Comparison of HR,SBP,DBP,MBP,PP,Double Product on land
and in water immersion between three groups.

Control Endurance Resistance
HR(beat/min)
Onland 84.2+14.6 77.7£15.8 85.9+15.1
In water 66.3£15.5 § 54.449.9 *f 69.31£9.6 **+
A change -18.0£10.5 -23.219.8 -16.7£11.5
Systolic BP(mmHQg)
Onland 115.3+5.8 114.7+10.5 125.3+10.6 * **
In water 124.0+£7.9 ¥ 126.6+8.2 136.7+10.5 * **5
A change 8.7+£9.7 11.8+13.2 11.4+10.8
Diastolic BP(mmHg)
Onland 71.248.5 65.1+5.0 76.8+7.5 **
In water 67.7£9.1 67.41+5.5 75.319.5 **
A change -0.216.9 2.418.4 -1.5+¢5.0
Mean BP (mmHg)
On land 85.9+6.8 81.6+5.1 92.9£7.8 * **
In water 86.5£7.9 87.1£5.5 05.84£9.3 * **
A change 0.5+6.9 5.4+8.7 2.815.4
PP(mmHQ)
On land 44.0+7.6 49.6+11.1 48.5+7.8
In water 56.3+7.9 T 59.247.5 t 61.4+6.5
A change 12.2+10.0 9.6+11.3 12.9+10.9
Double product
Onland 9716£1773 887511872 10804+2344
Inwater 8265+2158 686911254 ¥ 9502+1728 **%
A change -1451+1089 -2006+£1297 -1302+1544

Data are mean+SD.

BP blood pressure, PP pulse pressure

*P<0.0167 vs Control, **P<0.0167 vs Endurance

+P<0.05 vs On land



Table2-7 Relationship of Heart rate variation and physical,cardiovascular characteristic

coefficient of standard regression

R=0.44 regression coefficient P
intercept -7.81

age 0.08 0.16 0.38
VO,max(ml/kg/min) -0.25 -0.04 0.057
BRS -0.07 -0.04 0.77

BRS Arterial baroreceptor reflex sensivity, BP blood pressure, VO2max Maximal oxygen consumption

Table2-8 Relationship of systolic blood pressure variation and physical,cardiovascular characteristic

coefficient of standard regression

R=0.57 regression coefficient P
intercept -36.60

age -0.36 -0.62 0.03
BRS -0.26 -0.14 0.34
CAVI 4.95 0.64 0.02
Absolute calf venous volume (ml/dl/cm?) -0.01 -0.04 0.71
Mean BP in spine (mmHgQ) 0.36 0.40 0.01

BRS Arterial baroreceptor reflex sensivity, BP blood pressure
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Figure3-1 Four basic aquabics exercises utilized in this study
(a)Scissors, (b)Jumping, (c)Rocking, (d)Kicking

Reference: RRT7 ALF VI o5 TEE  TKPBEET V7 T49b R R
—IKDTBELEANNWSFTERBEIZT B!, A%+t p102—106. 2002
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Figure3-2 Experimental protocol in aquabics *...RPE




Table3-1 Subject characteristics

Average Control Endurance Resistance
N 38 11 15 12
Age(years) 21.241.7 22.0+1.0 21.0+1.6 20.8+2.2
Height(cm) 172.3+6.0 172.5+£7.0 173.9+4.3 170.1+6.8
Body weight(kg) 68.2+12.7 66.3+9.4 60.1+4.5 80.0+13.7 *f
Body fat(%) 15.7+6.8 14.8+4.6 10.7+3.5 22.8+5.7 *¥
Body surface area(m?) 1.800+0.15 1.785+0.15 1.724+0.07 1.912+0.17 T
Cross-section area in calf(cm?) 100.7+15.0 97.9+8.5 93.0+8.5 112.7+18.9 *t
Maximal heart rate (beats/min) 182+7.7 184+7.3 182+7.3 181+7.6
VO,max(ml/kg/min) 50.0+11.2 44.845.3 61.745.7 * 40.116.0

Data are mean+SD. VO,max, Maximal oxygen consumption.
*P<0.05 VS Control {P<0.05 VS Endurance
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Figure3-3 Mean values of VO, for the four basic aquabics exercises
Data are mean+SD
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Figure3-4 Mean values for exercise intensity for the four basic aquabics exercises
Data are mean+SD
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Figure3-5 Mean values of VO, for the four basic aquabics exercises between three groups
Data are means+SD
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Figure3-6 Mean values of exercise intensity for the four basic exercises between three groups
Data are mean+SD

*P<0.05 VS Control
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Table3-2 Relationship of exersise intensity and body size,physical fithess

%VO,max coefficier_n of r:;arlgsd:ifn P
regression coefficient

Scissors r=0.57

intercept 32.72

Body fat(%) -0.68 -0.35 0.26

Body surface area(m?) 42.84 0.48 0.06

VO, max (ml/kg/min) -0.68 -0.56 0.02

Cross-sectional area of calf(cm?) -0.15 -0.17 0.52

9%\VO,max coefficient of reS;?Z??.fn P
regression coefficient

Jumping r=0.69

intercept 42.99

Body fat(%) 0.37 0.30 0.26

Body surface area(m?) 18.44 0.34 0.13

VO, max (ml/kg/min) -0.38 -0.51 0.02

Cross-sectional area of calf(cm?) -0.30 -0.54 0.02

sovoums P

Rocking r=0.68

intercept -25.10

Body fat(%) 0.07 0.05 0.86

Body surface area(m?) 42.29 0.67 0.01

VO, max(ml/kg/min) -0.15 -0.18 0.41

Cross-sectional area of calf(cm?) -0.13 -0.21 0.38

9%VO,max coefficient of earescion P
regression coefficient

Kicking r=0.63

intercept 53.20

Body fat (%) -0.31 -0.14 0.62

Body surface area(m?) 40.79 0.42 0.84

VO, max (ml/kg/min) -0.75 -0.56 0.02

Cross-sectional area of calf(cm?) -0.22 -0.22 0.37

VO2max, Maximal oxygen consumption.



Table3-3 Mean values of HR,%HRmax,RPE for the four aguabics exercises

Average Control Endurance Resistance
Scissors 109.3+20.1 114.3+24.5 98.9+16.5 117.8+14.6 T
HR Jumping 92.5+14.1 94.1+16.9 83.418.6 102.4+9.8 f
Rocking 89.9+13.9 92.9+18.8 81.8+7.7 97.449.9 ¥
Kicking 118.8+21.1 128.4+24.4 103.9+12.9 * 128.6+15.8 T
Scissors 59.8+10.4 61.8+12.3 54.1+8.4 65.0+7.3 f
9%HRMax Jumping 50.6+7.7 50.8+9.0 45.7+4.6 56.5+5.3 T
0
Rocking 49.2+7.4 50.249.7 44.7+4.0 53.7+4.8 }
Kicking 65.0£11.2 69.4+13.0 56.8+6.6 * 71.0£7.9
Scissors 11.0+2.2 11.3+2.3 10.7+2.4 11.0+1.9
RPE Jumping 10.4+1.9 10.8+1.6 10.3+2.4 10.2+1.7
Rocking 10.3+1.7 11.0+1.6 10.0+1.6 10.0+1.8
Kicking 12.5+2.2 12.5+2.2 12.3+2.6 12.7+1.7

Data are Mean+SD. HR, heart rate; %HRmax, percentage of maximal heart rate; RPE, ratings of perceived exertion.
*P<0.05 VS Control. 1P<0.05 VS Endurance.

Table3-4 Mets of the four basic aguabics exercises

ACSM criteria The four basic aquabics exercises
METs very light <24
light 2.4-4.7 Rocking (4.2) Jumping (4.4)
moderate 48-7.1 Scissors (6.8)
hard 7.2-10.1 Kicking (8.5)
very hard =10.2
maximal =12

The four basic aquabics exercises in this study are grouped for relative intesisity(for 20-
39years-old males) in terms of recommended METs (calculated based on the measured VO,
values:1METs=3.5ml/min/kg) as indicated in the ACSM guidelines(1998).

Mets in each exercise was calculated based on the measured VO, values
(IMETS=3.5ml/min/kg).
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Table4-1 Subject characteristics

Young coefficient of variation(%) Older coefficient of variation(%)

N 38 20

Age(years) 21.2%1.7 8.0 65.1+3.2 * 4.9
Height(cm) 172.2+6.0 34 166.2+5.2 * 3.1

Body weight(kg) 68.1+12.6 185 63.4+8.8 13.8

Body fat(%) 15.7+6.8 43.3 16.1+4.3 26.7

Body surface area(m?) 1.801+0.15 8.3 1.705+0.12 * 7.0
Skeletal muscle area in calf(cm?) 75.619.0 11.9 67.5£9.6 * 14.2

VO, max(ml/kg/min) 49.9+11.2 22.4 35.246.5 * 18.4
Maximal heart rate(bpm) 182.7+7.5 4.1 157.2£12.2 * 7.7

Data are mean+SD.
VO2max Maximal oxygen consumption, BP blood pressure, PP pulse pressure
*P<0.05 vs Young
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Figure4-2 Mean values of exercise intensity for the four basic exercises between young and older groups.
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Table4-2 Relationship of exersise intensity and body size,physical fitness in
older group

- standard
%VO,max coefﬁmeqt of regression =]
regression coefficient
Scissors
r=0.38 P=0.65
intercept 56.69
Body fat(%) -0.92 -0.32 0.34
Body surface area(m?) 36.01 0.36 0.32
VO, max(ml/kg/min) -0.41 -0.21 0.39
Cross-sectional area of calf(cm?) -0.25 -0.19 0.54
. . standard
%VO,max coeﬁ|C|eqt of regression =]
regression coefficient
Jumping
r=0.65 P=0.06
intercept 86.69
Body fat(%) -1.15 -0.40 0.16
Body surface area(m?) 27.83 0.28 0.35
VO,max(ml/kg/min) -1.10 -0.57 0.01
Cross-sectional area of calf(cm?) -0.21 -0.16 0.55
. . standard
%VO,max coefﬁmeqt of regression P
regression coefficient
Rocking
r=0.54 P=0.23
intercept 70.06
Body fat(%) -0.71 -0.24 0.42
Body surface area(m?) 27.55 0.27 0.41
VO, max(ml/kg/min) -0.84 -0.43 0.07
Cross-sectional area of calf(cm?) -0.37 -0.28 0.35
. standard
%VO,max coefﬁmer_]t of regression =]
regression coefficient
Kicking
r=0.40 P=0.58
intercept 35.50
Body fat(%) -0.29 -0.10 0.75
Body surface area(m?) 42.85 0.44 0.22
VO,max(ml/kg/min) 0.28 0.15 0.54
Cross-sectional area of calf(cm?) -0.60 -0.47 0.15

VO2max, Maximal oxygen consumption.



Table4-3 Mean values of HR,%HRmax,RPE for the four aguabics exercises

Young Older
Scissors 109.3+20.1 121.0+13.6 *
HR Jumping 92.5+14.1 t 114.0£15.0 *+
Rocking 89.9+13.9 t 102.7+11.4 *i%
Kicking 118.8+21.1 ti#  122.8+13.5 {#
Scissors 59.8+10.4 77.1+9.4 *
Jumping 50.6+7.7 t 72.6£9.4 *
0,
YoHRmax Rocking 49.2+7.4 ¥ 65.6+8.3 *i1
Kicking 65.0+11.2 114 78.4+10.7 *i4t
Scissors 11.0+£2.2 11.9+1.4
RPE Jumping 10.4+1.9 § 12.241.4 *}
Rocking 10.3+1.7 ¥ 11.1+1.9 %
Kicking 12.542.2 14 13.3+2.0 {#

Data are MeantSD. HR, heart rate; %HRmax, percentage of maximal heart rate; RPE, ratings
of perceived exertion.
*P<0.05 VS Young,P<0.05 VS scissors, {P<0.05 VS Jumping, # P<0.05 VS Rocking

Table4-4 %VO,max of the four basic aquabics exercises

ACSM criteria The four basic aquabics exercises
%VO,max  very light <20
(%) light 20-39
moderate  40-59 Rocking (50.6) Jumping (62.1)
hard 60-84 scissors (71.5) Kicking (73.1)
veryhard =85
maximal 100

The four basic aquabics exercises in this study are grouped for relative intesisity
in terms of %VO,maxas indicated in the ACSM guidelines(1998).
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F—2Z1: 5% 170cm. AHE 80Kg, 30 REMHD A EA,
3HAM. B3 H. 30D T 2 T2 RAFul5MIBMT B2 L TEN%2 kg% L L2V,

fEHG 1 Kg=7000kcal
SHHA. B3AZMT AL 39EDOL Yy A NTHAZ LTS, 1HOL v A0
7000+ 39=175kcal LA FiHE L7221 IE72 B 720,

30 IO T v 7T AOHIZ, vy F 7 Uy BT SICH YT 5 AR EE OB ED K
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r—22: HE 170cm. {KE 65Kg. 30 2B M, VOsmax 7% 40mlkg/min ® B £ A,
EEIORBRNPHE VY VD, BELHER L2V,

ACSM 54 RT7A4 X0, RABHENEEEREZHERFT 5 72O LBEEBRA 3D 72 8D 40%
VOemax TH Y, TFEE DAL ES)(3.0~6.0Mets) # ix1K 30 4. W5 [EATH Z & MBEL Sh
TW5,

OB & A ® 40% VOzmax---40 X 0.4=16 ml/kg/min
O FHEE DR CHEE) L7258 D VO
3Mets'--3X3.5=10.5 ml/kg/min
4Mets -4 X 3.5=14.0ml/kg/min
5Mets---5X 3.56=17.56ml/kg/min
6Mets --6X3.5=21 ml/kg/min

(L HE R % 72901213, 40% VOsmax L M TIFV 1>, 5~6Mets OIEBNRE TF 5 &4
ENH LN, B SANTEEHLE DD, BMets bl b 2 L L1 5,

L7 -> T80 il 7 a7 F & LT 17.5 ml/kg/min OIEEIZT 572,30 43D VO3
1% 17.5X30=4#9 525 ml/kg/min %%,

30 DT BT ADFITH Y X2 Dx LB S I BITHYS T 5 ISR E OB ED
50%., > —AIZHY T D HREOEEEZK 30%., ¥ v ¥ U ZITHY T 5 EEEOMELZK 17%
DEGTHRSEL L 1EOT 7 77 271 75 Mo XK 525ml/kg/min F2D VO2 % 1
ToH7u T LER), HEEZERTE D,

(ffFE3RRE 2:Figure3-3,Table3-4 )
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br—23: &E 165cm. £ E 60Kg, 6525, VOmax A3 30mlkg/min @ C & A,
R T 572D, FIROT 7 72 27 5 Z(50~60%V0zmax L~ /LOBENZSH L TV
703, BIZRoTEROTRESY BT,

ACSM 774 R4 X0, &l B ISR Z MR 2 72 O LB EBRE D72 L 40%
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O HLE DR IE CHER) L 72358 D% VOzmax
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T 5, B & Akt 50~60% VOsmax OMEIZINER LTV 5728, 60~70% VOzmax D
BELARLERET DUERD D,

L7235 T, 30 o7 1 7T A& ¥ L TH 18~21ml/kg/min OFREIZT 5725, 30 4D
VO3 134 540~640m/kg/min FLfi 55,

ZDEH 30O Te T AORICr X T T B TN T A IR OEMEZ K 50%,
VH—ABIONF R U TICHYE T L EBEBIELN 50%D0HE A TS ESHZ & T
600ml/kg/min F2f£D VO BT 570 7o Lk b,

(WF728 4 3:Figured-1,Tabled-4 £ %)
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