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ABSTRACT

The purpose of the present study was to investigate the influence of weight reduction by
dietary restriction with / without exercise training on whole blood fluidity in obese women.
Subjects were 80 obese middle-aged women who had followed four kinds of weight
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reduction programs; diet only (Group D,n=231,46.7 + 9.9 yr), diet and walking (Group
DW, n=25,46.7 + 9.0 yr), diet and resistance training (Group DR, n =14, 45.0 + 4.1 yr),
and diet and aqua exercise (Group DA, n=10,54.9 = 9.0 yr). Blood fluidity was defined
as the time of 100 p/ whole blood passage, which was measured by novel capillary-size
channels (width; 7 pm, depth; 4.5 pm, length; 30 zm, and number; 8736). Analyses of
the data indicated that the time of whole blood passage was significantly shorted after weight
reduction programs (Group D; -4.4 *+ 8.6 s, Group DW; -7.4 + 5.0 s, Group DR; -7.2 +
10.7 s, Group DA; -7.5 & 5.9 s). However, no significant differences existed in the time of
whole blood passage among the 4 groups. Thus, it is impossible to improve blood fluidity
with reduction of weight by dietary restriction. It cannot be denied that exercise habitation
alone would improve blood fluidity because (1) occlusion of novel capillary-size channels
observed in some woman of Groups DW, DR, and DA before the onset of our program

disappeared after the program, and (2) the average time of whole blood passage because

significantly shorter in these groups.
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BROAATO DRI ()

B2 EELH B GRG0 E EE &
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®1IC, MEYS L CMEEAREHE &M
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EHMAEHOKE, KIEEE, BMIZ, LHEiE
HRTRFBRIIBATHERICED LS, L5
WAERBRLRHEHETIAON P72, $72, BT X
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Group D Group DW Group DR Group DA
(n=31) (n=25) (n=14) (n=10) ANOVa
£ (yr) 46.7 +9.9 46.8 £9.0 42177 54.9 £ 9.0 DA<DR
B (cm) 153.8 £ 6.9 155.2 + 5.5 1575 +52  154.7 £4.2 ns.
HE (kg) L5 BdAAT 66.5 £ 7.3 66.6 & 7.4 70.5 = 8.0 66.8 +5.3 n.s.
T % 60.2 £6.8 584 7.1 604 £ 6.3 594 +4.3 n.s.
A& 63 +28%* 82+32* -10.1 =3.9* 74 :26* D<DR
BMI - W5 B AAT 28127 276 +20 284 +22 279 +16 n.s.
WHETH 255 +2.7 245+29 244 +22 249 +16 n.s.
ZfbE 26+11%* 31+24+ 40+13* 30+11* D<DR
BRI (%) A5 BAGE AT 352 +38 354 +3.1 36.0 £ 24 36.3+£32 n.s.
AT % 25.2 + 84 303 £3.8 293 +3.8 325+35  D<DW,DA
At 101 £7.3* o A 6.7 L24%* -3.8 £1.9* DW,DA<D
Group D ; diet group, Group DW ; diet + walking group, Group DR ; diet + resistance training group, Group DA ; diet + aqua
exercise group

BMI ; body mass index
* R LR THEREIL (p<0.05)
ANOVA ; —TCRLE DT #HT B L UL E LB
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Group D Group DW Group DR Group DA
(n=31) (n=25) (n=14) (n=10) alova
BEN (mg/dé)  WLJTBIGETT 74 £0.3 7704 7.0 £04 76+05 n.s.
WU T % 74 +05 75 %05 75404 76 +04 n.s.
bt 0.1 =04 02+£04% -0.2+0.3 0.0+ 0.4 n.s.
BIVATO-V (mg/de)  RUHBGGRT  214.7 £24.7 210.8 +31.6 2287 + 376 219.8 + 26.8 n.s.
WM TH  204.7 £ 26.1 193.1 + 26.4 209.6 %+ 37.0 203.0 + 19.6 n.s.
ZE b 2100 +£195% -191+245%  -17.7+239%  _168+23.3% n.s.
HDLC (mgfde) L7 BRAGHE 62.1 +16.8 65.0 + 14.9 66.7 + 11.9 64.8 +17.3 n.s.
FHET % 59.0 £ 13.9 63.3 + 14.1 63.1 126 64.9+ 125 n.s.
A& B3.0+£73% -16+85 -36+80 0.1+8.1 n.s.
LDLC (mg/de) ALJiBikGaT 1300 £234  141.3+357  1220+218 131.1 +35.5 ns.
MF#TH: 1265 +224 1295 + 324 116.6 £ 20.2 121.7 £22.0 n.s.
ZEAb -3.6 +£19.3 2117 £ 188 * -5.4 +19.9 9.4+ 23.1 n.s.
e R (mg/de)  RUEBMGHT 113.3 £62.6 112.2 +51.0 1106 + 54.6 1194 + 111.0 1n.s.
MWHH T 96.2 +48.8 83.7 +£49.2 66.7 + 35.4 84.0 + 34.1 1n.s.
A -17.0+409* 286 +56.6 -43.9 +38.3 -35.4 + 106.1 n.s.
P 1Bk (X107t ) JAHBAGARE  5629.0 +1150.0 5720.0 + 1146.7 5623.5 + 1416.7 5880.0 + 1353.8  n.s.
MOF# T 5729.0 £ 17488 5504.0 £ 12100 5317.7 + 13524 54200 + 1461.2  n.s.
ZEMbiE 1000 +1364.8 -216.0 + 10984 -3059 +£872.1  -4600+ 1157.8  n.s.
ARINLER (X10%pul )  ALJBRRGHT  447.3 +36.3 461.8 + 35.6 459.7 +38.1 438.7+257 n.s.
WHHETHE 4337 +436 444.8 + 324 432.4 +43.0 432.8 + 20.7 n.s.
i -13.7 +188%  -17.0+314* 274 +237 59 +221 n.s.
A b2 (%) WHBIEATT 40.1 +35 405+ 3.0 39.8 +2.7 417+23 n.s.
WF#T % 394 +4.3 30.2+34 385+3.7 409+ 2.1 n.s.
Al 07 +20%* -13+26% g 08+23 n.s.
NETBE Y (gde) A5 BRATD 131+ 14 132+1.1 131+ 10 135+ 038 ns.
: Ce AHRT 129+14 130+1.0 126 +1.2 134 +0.7 n.s.
AL 02 +£05%* 0206 05 +06 0.1+£07 n.s.
MCV () W5 Bdasmn 89.9 + 6.4 88.0+5.1 86.8 +£5.2 952+ 1.9 DR, DW<DA
MU 3T i 01.1 +6.2 88.2+45 89.2 +48 044 + 2.0 DW<DA
2l 12 +24% 02+19% . 24425 08+ 15 DA<DR
MCH (Pg) WLJiPAgHRT 204 £27 286422 286 + 1.0 30.7 £ 1.1 n.s.
MFH#T 3 29.7 +24 202+ 19 292+21 309+£1.0 n.s.
Ak 0.3 +£0.8* 06+09* 0.6 +0.7 02405 n.s.
MCHC (g/de) W7 BRLGTT 327+12 325+12 329407 323407 n.s.
T 3P7T+11 331+13 327408 RT7+07 DR<DW
AL 0.0+ 1.1 06+ 1.0% 0.2 +07 04 +08 DR<DW
1L/ (X10%pe ) ALJ5BAGRT 282 £62 279 £ 6.1 26.8 + 6.3 275452 n.s.
MFHETH 26.0 6.6 251 +45 236 £55 255+ 4.4 n.s.
At 22427 28+43% 32+33 2.0+50 " ns.
0L 3 8 e (s) M7 BRdnaG 45.2 £ 85 46.6 + 5.6 46.7 +88 50.8 + 5.3 n.s.
WMFHET 409 +6.2 39.1 +4.3 395436 433+ 37 n.s.
& 44 £ 86* 74 +£50% 724107 * 75459 n.s.

Group D : dle‘t‘gTUl]p Group DW : diet + walking group, Group DR ; diet + resistance training group, Group DA ; diet + aqua exercise group
HDLC ; high-density lipoprotein cholesterol, LDLC : low-density lipoprotein cholesterol, MCV ; mean corpuscular volume,
MCH ; mean corpuscular, hemoglobin, MCHC ; mean corpuscular hemoglobin concentration.

* 5 RER R THERZE (p<0.05), ANOVA ; —TTEED TGN B & S \ILERE
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FHE R ¥ (n=80)
AREH (mg/de) 0.32
AfEImEREL (X 10%/de) 0.34
ANEFTOVY ¥ (g/de) 0.30
AT 7)) v b (%) 0.25

A 2L (RS FRIGRTOE— L # THROE) P<0.05

L7:DWE, DRE:, DABIZFNLFNTRUED
s, BEEROAODETRIABDOEHTD

o7 (R2). WIFHTO M EEBFFRICBWT,

EHIMEEFVORKOMAE (K3—b) HHEE
W2 BS0MEERLEIIDE T4, DWE
TT7%, DRETS5%, DABTS & TH 72 A
Ftkicid, DBET44%4, DW, DR, DABO3#
EB0AITEA L, EE A LB TIRERD
KELA (R3—Dbd &) REMMEET T IVOH
BOMEZIZEALED LN oT2).

B T T ML R ] AT D o To M RF T L
MEBIZKELYEDTALN, FOELNOP
R oWz (B2). Il O 2 L&
X, MEH, RIMLEK, Hb, HaORWPBELHEL
MRS A SN (R3). H3E, MEHsEM
MEEFNV 42 HNZHTTHS. M3—ald, i
FROPAZER B Z ST AN, ML EE IR R A
BoFlZR Lz, BM3—bi, HIMERRIM/MED
BEICLZMBHAENES, MEDHNLTED,
MEEEEEE AR WHITH 5.

3. F &|

AT, PEEEOEELEESRE L, B
M € 7SO WTHIE L7 I B i,
F PR B E R ORHEC L B RWEI DR D
HEE RITTPIZOWTHRE L 7.

AR BN, M ORERRR S DR RE & LS
W&o TEALT 5. 2D, MHHENE I ARITER
O, ROLEROLEIGRE, ROIROEEHE, M
WOBE, MAEMELZEICE->THRTIDEENT
VW52 22) | sRimERIZMERO BT D B EEE S

DLEEHFEmNT LS, MBI R b ¥

252 TwWAH2, ZORMEKICE T % Hb, MCV,
MCHC i, RILERAF & MEIEH Y, HbB X
O'MCHC 7' £ 5 & RIMEREEDSKT T 5 2L
B) Z kR, MCV ORI X - THRIMERZE DS
THETHB W Zep@Bo5NTWSE, $/2, W
B & 24) | IARWFZE & AR OEE TRIE L, I
HEERE & Hb 2 MCV & ORICA E 2 MBI FRA
Holz:ZEHLMILTWS., KIFRIZBNT
b, Hb OZALR L i mEs R o2 b & I2f
BELAMBEBERIFID N (R3) 2L, ARl
BRATEHE O BN A5 ML HE @R ] 2 i S 7z L3
FBTE5., AMEKE, RMERE D SFEIDLWD,
A XERMERE D b KECBEFEL0~ 154m T
Hb. 5umDT 4NV &7 RERBHTIC &
BE, TA4NYEEOEEID ) b HIMERA D
LEAE, RIEK, MEECHRTRSEL, Al
ROBMERICB T 2 HEMFED ER STV
25, 26) [ i3y ) 0 ) 5 TP B LT A B A
EFNVOFRBKEZEIX, AMERE mMEIC X > T
Z o TWiAs, ARIFFE T MEREL & il #E@ M0
MICAHE2MEBBREED O a7, 2D
DT Ehb, HMEKEK LD b EMROETRED,
MHARE R 5 R 2 LRSI ND, i
i, MEROHTRH/PME L, FEIC X 5 MR
BUEANOEBIEIRVWE I ICEZ SN, /MR
AIEMAL T 2 ERELMBELITEZ L0k 5.
LRI, BHLETTVORKMAEICE, /MK
DEENSALNIZZ LHs, MEREMEICS 25
/MR O BT T E Vv, MEEERE & M
N L DFRRATRRD SN o 72Did, MK
¥ LY D, MAROEEOREIEE L T
DTRZVWIEEDNS,

M B 52 3 EEE LTET SR
TWAMERER, MEEACIHEDOIREICL -
THREESNS, MIBICEETNIEAE, EICT IV
TIV, FarNy, 74TV =T rTHA,
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DL, raryy, 72470 =FUEES
FEETH ) MEHREEICEE LS5 L5 L vwbih
TW5H2L ) &5\, 747 /=i, I
REENC 2 drb B R R Z R OLSNCY, R
MEROEILREZ T 2720, RMEKALZEE
SR T AR EHD, MKKEIMEZET ¢
%2L 29 ARFFECIE, MALEBRREOZ{LE &
INHBRBEHOBIE L OMIZAE R AARBRA
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YV rRT7 47 =7y MR R S
ZAEHWESND, MBI EZ 525
bOIBE TH S, MEERDOIREAEMNS 5 &I
WHE Y ER S, MEREIMEMIET 32L&
T LIdHEZETE 295, LDLC iR, AR
IROEAZ O LI BIME KT S ¢ % L @G
ENTWB0 | KBTI, MLHEE M O
PR EFEOBIELOMIAELZRIROLN
BolDT, JREOEEBIINE Pl EEEX
ha.

iz, MfEARE, B&EE, HRIMK, Hd,

Het DZALIIH LT, ARHBICL2RENRIT

TRENE, EFEHRIGEBOEEENZ 2HE
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BZBI kol R2HRT & 5 (ML HEM
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FRLT, BCRAL T BRAGET L MU B i AT D o 7okt
REFE, WHFETHRIMAEREMEI A E { &K
#FL, WORICHE) MREEoEbE, efe L
TEE LOWARNNOELTH o7z, LoT, MK
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%3, MHGEBRE O M ESHEICEE TR
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FAN O EMIME T 7V ORBHEHHZ ) 1ho
51930z, BERLICL KBIMER A

L VEIMERDTERE & B\ 720, M/ IMEATEEE S
5L THBEETENEZYT LI ENFRET, g
PO OMRTZ L., WHRKATIZ0H 22 T
W7zflix, DEET54%4, DWH T7%, DREETH
%, DABETSH THo 2T, MIFRTHTIE,
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