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Sports Science and Medicine in the United States

Gary R. Brodowicz, Ph.D. FACSM
Professor
School of Community Health
Portland State University
Portland, OR 97007 USA
brodowicz dx.edu

Participation in competitive and recreational sports has always been an integral
part of American cﬁiture, particularly since the mid-1800s. Organized medical and
scientific attention to sports-related issues, however, is a more recent phenomenon.
The founding of the American College of Sports Medicine (ACSM) in 1954 was one
of the more important milestones in the history of the relationships between sports,
science, and medicine. Currently—with over 20,000 members—it provides a
professional avenue for collaboration between a wide range of medical specialties,
allied health professions, and scientific disciplines that facilitates progress and
innbvation in the diagnosis, treatment, and prevention of sports-related injuries, as
weﬂ as advancements in the science of exercise. Similarly, the need for a set of
professional standards for education, certification, research, and practice in athletic
training led to the founding of the National Athletic Trainers’ Association (NATA) in
1950. The NATA membership has grown from the approximate.ly 200 athletic
trainers who originally gathered at the first meeting in Kansas City to over 30,000
members world-wide today. Numerous Vother professional sports and medicine
organizations and societies have since been established, providing support for a
wide array of scientific intérests and clinical specialties (e.g., biomechanics, personal

training, strength and conditioning, rehabilitation, etc.). There has also been an

increasing use of complementary and alternative medicine (CAM) systems, therapies,
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and modalities in the exercise and sports arenas, such as acupuncture, chiropractic
medicine, massage, mind-body control, and energy therapy. However, much of the
research still centers on the collaborative efforts between sports scientists and
clinicians practicing in areas identified as being traditionally Westermn medicine.

There are many professional research journals that address topics related to
sports, exercise, medicine, and health. However, two primary and well-respected,
peer-reviewed sports medicine research publications that have emerged include
those published by the American College of Sports Medicine: Medicine and Science
in Sports and Exercise (MSSE) and the National Athletic Trainers’ Association:
Joumal of Athletic Training (JAT). Both of these journals report research on a wide
variety of sports-related topics, typically grouped under categories such as
“clinical/clinically  relevant”,  “observational”, “review”, “case reports”,
“epidemiology”, "original investigations”, “biodynamics”, “psychobiology/behavioral”,
etc. Many of the reports deal with topics in basic sciences (e.g., molecular biology,
metabolic physiology, etc.) or in areas unrelated to sports, but there is much overlap
with areas that have an impact on sports performance (e.g., training, nutrition,
disease, etc.).

This presentation will attempt to describe the collaborative efforts among sports
scientists and medical professionals in the United States, using the titles of recent
volumes of MSSE and JAT (2006-2008). Topics include ergogenic aids,
musculoskeletal injuries and rehabilitation, heat-related injury prevention, aging,
Type 2 diabetes, and cardiac injuries, among others. In addition, anecdotal evidence
will be provided to illustrate examples of how international partnerships can play a

role in enhancing the diversity of such collaborative efforts.
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Organizational Structures and Relationship between Sports Medicine
Professionals With Novice through to Elite Athletes in Australia

Andrew van Essen
MW" \ = F Podiatric S Medici
University of South Australia

‘Sport is widely recognized as an integral part of Australian life, and important in terms of
national pride, improved health, economic activity and stronger communities. People
who exercise regularly are less likely to develop heart disease, diabetes, obesity, and
some cancers, as well as reduced risk of developing osteoporosis and osteoarthritis.
Lifelong participation in safe physical activity is vital to general good health and disease
prevention. Research in Australia has shown 43% of the population are not active enough
to get any health benefit.

The Australian Sports Commission (ASC) was established almost 20 years ago and is a
statutory authority of the Australian Government. The ASC mission is to encourage more
community participation in sport by making sports safer, more inviting and better
managed so that all Australians have opportunities to be involved, including those with
disabilities, indigenous Australians, juniors, women and girls, volunteers, coaches,
officials and older peaple.

The ASC plays a central leadership role in the development and operation of the
Australian sports system; administering and funding sport programs and providing co-
ordination and support for the sport sector and is accountable to the Minister for Sport
and Parliament. Services are provided in a range of fields including elite coaching, sport
sciences, sports information, sports management, sports facility management, sports
education and resources, dévelopment of sports participation and delivery of funding
PTOETAINS.

The two main divisions of the ASC in providing services are the

1. Australian Institute of Sport (AIS) which is the national centre of sports excellence
for the training and development of elite athletes and teams. The AIS gives athletes
access to expert coaching, sports science and sports medicine services, sports
facilities, and opportunities for travel, work and study. The AIS manages 35
scholarship sports programs and athlete welfare services.

2. Sport Performance and Development Group which supports the development of
Australian sport from the grassroots community level to high performance sport, It
main activity is to provide access to advice and resources within sports administration

Our national sports system is a partnership between the Australian Government,
represented by the Australian Sports Commission (ASC), national sporting organizations
and their affiliated bodies. Sports Medicine Australia (SMA) is an independent non
government organization that works closely with the ASC.
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SMA is a multidisciplinary umbrella body for sports medicine and sports sciénce,
committed to working together to enhance the health of all Australians through safe
participation in sport, recreation and physical activity at all stages of life and to ensure
that the general public is aware of the benefits of physical activity and that the risk of
losing momentum by doing too much too early or sustaining an injury is prevented.

Sports Medicine Australia participates in the community through programs such as
providing medical coverage for athlete’s safety, at international, national, state and local
community sporting events, educating and accrediting Sports First Aiders and Sports
Trainers and a national community education program. The Safer Sport Program is the
principal community education program run by SMA to increase the general
community’s awareness of the prevention, assessment, management and referral of
sporting injuries.

Sports Medicine Australia’s history began with the provision of medical coverage at the
1956 Olympic Games in Melbourne. Sports Medicine Australia was founded in 1963 and
has a broad membership of sports medicine and health professionals, sports trainers,
sporting clubs and community members.

SMA is Australia's peak advisory body on all medical and health issues for active people.
from weekend enthusiasts of all ages through to elite level competition. As the peak
multi-disciplinary sports medicine body it draws together sports science and sports
medicine professionals including orthopedic surgeons, physicians, doctors,
physiotherapists, optometrists, dentists, podiatrists, dietitians, psychologists, sports
scientists, nurses, teachers, exercise physiologists, academics and population health
specialists. A multidisciplinary and interdisciplinary approach to sports medicine and
science is facilitated by publication of both academic research journals newsletters and
other educational information. An active continuing education program includes regular
workshops, national and state conferenges which also allow inter-professional exchange
and communication to develop.

SMA as an umbrella organization encompasses many professional discipline groups
concerned with sports medicine. An example is the Australasian Academy of Podiatric
Sports Medicine (AAPSM). The AAPSM provides an organization representing Sports
Podiatrists in Australia and New Zealand. The primary function of the AAPSM is to
foster the development of education and research into musculoskeletal pathomechanics,
biomechanical analysis and orthotic control, in the area of sports medicine.

This is achieved by prescribing and examining qualifications of members who apply for
Fellowship of the AAPSM and through participation and involvement with SMA
activities. Being part of a much larger multi disciplinary sports organization allows for
the dissemination of current knowledge to all of the profession engaged in the treatment
of all levels of sports and gives a broader perspective and a more cooperative approach
to treating athletes and other sports participants rather than becommg too focused in a
narrow area of expertise.
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HHEIRERBTF 24, LT 2405 44T, PHE
it 22305 ThH T, HRFICHENICEROMS
*HEALRELZE-., BEEEIX, MEHEN X 5.08H
BLOEHEARRH R o —4 A Lok <.
IEENRMEITATIRTT R L A FE =R clle L,

DEE & 2 Lo EENREEH L < 4ch A USB-AD
FREREENEHBETS Y 7 b EERL. 7Y S
JAPEE 1 kHz OB LD EESY a T ER LT,

EREATOLHEINEOE. BRELAFFEOERE
B (19t oREZAICBBE g, EREZEREM 60
SyRERICEE 30 2. YO CHEEER 60 AT o7,
FEil s B CLEERBORMEL A v — LS
ViR Uiz, #MEOEIC X 5D OBFEELIXERHE 0
RELTESBROGRAERICEVFFMEL., MERTHE
B U7, BIESEIEERL L L,

FBIZBIT S PIT OLi3Lsme. ZnNB L UEE
FRZ2WTITW, En-Fhaltke L 30 % Auvi,

HEHALEY, ANOVA #AWTHMoOERZT-1,
ANOVA O F RIET p<0.05 CHEE--BRE. Kk
)24 T & Mﬁ%s:{q‘:ﬁ D) h’t? L.p<0.05 #H &L Lz,

R

FEBAIDRD L EHRE L LR LERROAHIT. B
WHEizo7=%2 14 (Subd : BEFNCHKEFTREZHL T
WA L72) (R LOoED 14 (Sub2),
EBEL=HEN24 (Sub3d) Thoiz,

ANOVA IC LY #fa# D PIT IHLEBREIZBVWTHE

RERERL, FEFFy MREOER, SRICEEAR

LivieinoTs | fEERE . TR, FHELEO PIT 3%

BEEEE LHFELELER U, AEEAR LR 2 F

T EIZ - PTT PRTESS. FHRRMLE bxx im

T AHERER L, s LKA AR T oL,

ML E D PIT HETI5EmERL, E5ICEKEEE

OESVDHENER LY KEETFTLE, AHOE LR

SpdofcFzEL PIT B bEBE L VAEICET

Lo, TOER NI,

[E %]

T BT o T2 ATHIE T, SRR o3t L Rl =
Sz, FABETDHE PITHETI AL &MBLT
WA, AR TIRERIC L ARETBENRE 525 &
TOWRTEE PIT OFLERHI-D, EFEIEREIETS & PTT
L, By LETITAERAETRLE, o ES
5. PTT B—Fr R R LiI L 2 EHBRELZ IR 5
BREE LTADTHD RN B SN S,

—RRIC PWV i B OB{LE O & L TEiRE{LiES
OREPLTHFMICPIH IR TS, TERD PWV BlEFH
EiX, ESRYEMETHY ., WECEREETLIHOT
HBEH, LV HELREEOMBIRDEND, KFE
TRHWEFHERPWY ORICLERPTT 2SS LT
BEPETRAD LB CE EEBICHER VAT LATH
HEbb, BBETOIEAbHATRETHD,

SEIFENTERCIL. KGO E RS o HO
PIT b b9 MK T LT, ZniERESEL Ly E
THREERIC L5 AEKGHEEES PTIT L DM C& 5
WHEHEDH D L EFRL TWAO T, SEBEFK P
LEBRMBSLETCHL L EZLND,

[ &l

PIT IS EES S LML . BET 5 LBETT5
Enh, —B R ERE LR AFBROBEELLTE
ThBd,

[&%E 3]

1) BIREE— 5 (2007) [ElEEHRCASINEEEARY: & i fE i B
RS- EFE S PEROkE . AFRTESR
X8 116 : 219-225

2) EFHT (2006) MNEEEARYC L B REGEEEOR
B ORF, AR—YREEFIETHZS (1,2) - 38

3) FREHLL (2007) EERBAERE IR D2 bl
FHEBRBIRICRIETER, AR —YBERKEETR
9 (2) : 106

F EBIC LB L UPTTI(ms)DEA{L

WIBEPTT Fia REPTT
EHFE | E i - H#RFE =B B X9 ®=nm R B TH
{#5EFR| mean SD. mean SD. mean S.D. vSE{l vs##E| mean SD. mean SD. mean S.D. VSEEN VSHFE
Sub.1 4 1706 41 1982 50 1892 44 ** sen 2104 33 2465 53 2454 49 e e
Sub.2 0 2193 58 2136 44 2041 53 ¥+ i 2512 59 2486 4.2 2381 57 s e
Sub.3 -1 1958 45 1862 28 1834 29 **= e 2326 40 2297 3.1 2285 33 " "
Sub 4 -5 199.1 35 1606 5.1 1951 42  +++ b 2256 39 1956 52 2292 43 44+ i

WA FERICEN 5 < }
0

> 5 FEWICRN

*+4p<0,001, **p<0.01, ns. B HERL
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MREXR-02

KK SRR S HNEIT X 2K RO R D B i 4 HIRERE 23
I EENRY aa RIRIZRITTHE

A YD E - EEFRE] CRRHRERE)
Key words : B S, SEmaHIFsm,. MEENRE., #Ik, FEIK

(B #]

ARBPWAOBEIE ZHBTT ARBO—2 L LTHAE
HEBRAHS., ZHITEAEBIC L ) REECHE-ShE
BARCEmEFRITTC (UT, AEEAKE), t0ROLE
EA RS RERA B2 0T, @, M e s
0 FH TR TWVWS, ThITEmEAKE 30 FERIZik
ROBEMIF—EERAENIBECIALONRLT
H5HV, —F, E, EEEKEL D RERMBALIZTK
BASZEmCE > THHETAFE (LT, KAKESER
BHIE) RBERESRE?, TOFERPERE LR LTS
FELREENTE)  ERE~OREBELZEFICBHTE
A9, UL, mmSHENICE S RIROBRECET 2R
Bz ZhTvizly,

LT ACKEBERBBORECh D MEEIRNE 18 E
BESHTH Y. FO aa MR ER RR FER L BV HEEE
FERToEmb, ERRRBERBOMRAEZVBD L
BEEINTHS Y,

% Z TARI, KA SEmGHIEORER &  £4IC
& B EK R RE O B AR R S EEEARE aa FIRD
&R IR e RERICRIETREEYRN L,

[# &)

FRET 20~ BRORERBL 134 (CEXER 22.0
+1.58%) T, LBROBELYTHALENORELZEL.

4B E KSR ERE TRV KB ARSI, RO
KSR ERL ECESETAL STk AkORAFARE L,
AEIOFER. HREEy FICWBEMLIC S TRBAE
TH. B, HE Lo Ey, BB LU0 TOREMHR
B Ui, #HngE 60 #M & L,

INEEREOREIL, EHRABREARE A,
EFMETCRE I ol, F—# OEFIT, USB-AD ZH#[E]
BLrhaR@ETCE5Y 7 FERAW T ) B
1kHz DFEEECIEEE/AY 2 12T, MENIZE R 10 M0k
%o 30 B, HEmSH 60 #3 LOEHE 30 HoFh 120 B
%gﬁ L’Tﬁc tn

InREERRME O HTIL. ZFE 15 B, EmaREB X UCE
TWEENETH I BMT 2051 T, aa MBEORKE, &
ME, R, EREEEBLIGCEIIOVWTITo T,

% %]

aa MIBORIMX, B H ORREEIC Ok
L. %&HE 4560 BIC S AN ARSI, EEITREIEE 4
WMET L7,

aa MROE/MERR, BERSHORBRESICHENENL.
A 30-45 BT R34 b, TOHETEMER L,

aa BIRORAEE B/MEL OEL, BRHSHEEGESY
ML, &H 45-60 BIC AN H LiL, EHEIEFRRERIC
HAMET L,

aa ERROFHFENL, il HH OB REER I  #og
Bl #HE 45-60 FHC iR KA Z B, EIEIFRERR A
WETFT L,

aa MIROEMBFEED, AESHEHI VML, &R
45-60 Blzi kA b, EEIIEMESI-4HEET L,

aa FIRRO CV i3, A HIEE L v8m L, &E 45-60
Heilknis s, EEERMERICfEVET L,

[£ #£]

AWEOKBABZORBSHIEICL SEKRHRRT
1. RIKIEOEECHS aa OB KM, B/MA. FH
i, FEROEETHS aa BMRORKME RMEDZE,
BREEE, OV fiXTh ThEmEsHORMES TV
B E R Uic, ZHEmoRHRFEAEVIEERIRE
FEROBRAFPEERTELEEFRL TS,

INE CITAmEBAE 30 PUANIKRIROEBE T —
ELRDEOBERHDLYE, AMEOEENEAD L. &
H 30 LB TLRIRE FRROBROWHENE L LN D L
Wz B, LoT. IEHEEMRYE aa MEEZEEE LITXAK
WEmAHEC L RS D FHOBAK KK AR, R
FioHT A LE METHRIRE FEROBRLS| &
HTERRREEC R EBFZbND,

[# =&l

1 4 EOKEASEESEIEC X 2B ARERBIE. W
HEERRIE aa MED: 6 CHEEADORMEEICHEV. &
3 L OAREIROER BT HEAICH B,

[ ]
1A S 5 (1989) Diving reflex BBICHH AR H

Z R & Bk R-R HIRE. R85 38(6) 1670
2)FEEPA, EFIE, =il (1996) ki KEEL AV S

A EIRHERR, T3 FAR—YHE 17:5-12
)RR E], SHnfEi. BIfRA— (2007) D EEARDE % A

T B A FUNRREOMSR, A N— Y BREREYH

Z2 8(3):103-110.

4) FgiEAR. FETF R E (1990) AR =B 208K RR

B & IR EENRDE aa RO —BtEizoWT, BARER

ANFEFSEE13(1) 1150-151

£ AKBASEMHHEOBARKHRBRIZE T DAHEMRE aa RO KR8 12 5 24K (n=13)

a0 LA ¥ EmaH B
15-30 5 | o0-15§ 15-30 ¥ 30-45 # 45-60% | 0-15F  15-30§@

e (ms. ) 1037 1276 1320 1352 1407 1372 1061

b N (ms. ) 869 924 998 1016 933 948 891
A — R (ms. ) 168 352 322 336 474 424 171
EHE (ms. ) 950 1067 1140 1170 1179 1117 975

mEE {ms.) 50 109 112 105 159 118 52
CvfE - 5.35 9,45 8.99 8.39 12.19 10.19 5.39

)Y KA B EORMESIZS 1T SRRz R T
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HRAR—-03

YA 7Y T EERORFEE IR ERBSEERDOA LR
B L URRAERRE I RIT TR
B AR, OWEE B, MRESEESY. PEREES. AR
FEERFERFBRA SRR BT RSB AR, A EERE
Key words : 17U b2 @ 8|E  STAI

XCIC

HEHEERE—HEHIELELTHWAEVS T, E5
WHFICHAENAED, B EORWHLVIZIHA
SNTWAHR, —HF CREDREHATTFEELLE X
bivd, #ic, ARy VIEEBSPEBELRoTWS
R BOTEWDbWD Y A7V 7 BB B HAETRE
WIZiR vz ine @ b bz b, ZhETHA2Y
T BEOHRIZEL TRIELOHERITORTET
BY., ke L EHREL LT IEARESIL T
5. A ENXFE CMBE O BB ERERF 21T 544 6938
DEVWBERAN RGP ETEIOERIL
.

ERHE

B RS PR EAREBRE LU, BB
FITHL, ZERICES>TEROAEEHDICHRAL,
BMOT EEH/.

EBFNE GETAE DR/ 0% HER TS
MEEEL, 200V A2V VERERRS YT, 2D
BREEITACSM (1991) ARMBL =W AR FA L THERX
NTWAEBEE THo, KHROHRE OHEER
B LBEOK0%ICHEY T 5EF 201D,

HA 7V 7N B EE T AW T{To
7o NV EHREEII0RPME LT, £7°, U — AT
»7ELT0.5kp, 253 M 0B 2 {THE, TO%, 4
1200/ IR 5ATCESECAMERMSE
2053 MH A2V T EBEAToT, FENVTI—NF
ELT0.5kp, 15 HOY A2V T EBE{TLE, BT
#®. BT BB TERMoSE,

BRI STAIRE BRI L/ —VF T T
PHADHDO2E{To7-, RPELKIRIZ., SEBBRIEE
Da—AT T ERESE2DAFMIELLEREZ0
S3ELT, 04y, 5508k, 1053, 15453 | 20431 (ERH
T HEAD OSK A THMER T, ;

BT AREEA L. [Ab722L (Control, LLFC
B¥) ). TAd»Y (Wind, ELTFWEE) 1, TRAHD (Sight,
LATS#) |D33F7—r kL,

BIEHE H B LU O : Rl il 75—
G (AN AF =2y ZCOCORO  METER), STAI,
iR (B EFLC — 6Bk St Y /I8 B L
VRORBR PO A5, KBR SRS, IR, KBEHEIB. HHP
B, ERO6EH) | LM, RPE (B IEEH R
BE) &4To7, AREREIRMIEDHHHE DStudent
Dt-testF AV, 5%KMERELLE,

R

T I — VIR EB AT cHE T 5L, F
PHETRCHETRIEH  omE AL, WEE, SBE
T T HBIRER LU, B RO L E CIICEEIC
HA_TWEE, SO B KEVERICH- T,

STAL: EBHI % THEI DL, FEATRETOSR
HCHDERL, BICWEELSHE CIIS %L <AV TAR
WA Thode, WA REPBEM CHETALE, CREIC
H~~CWillt, SBEOBEA BRI KEWEETRLE,

IR EROLR CIIOKBRIUSR I L KB A EE kL
g R E ER L, BEEG . ARER. BESits
FHLLIZD TR LR ERUE, REBIOKROLE
{EIxRR L/ AR bR,

DB CRELWEHLIZIZEF UL A THEB LA,
SEEIXO R DBIEN L~z 204 Tiifho 8L
DEVME Tholc, ZLRIIWRERR0EDo7ehs, 3
BLHm@EB b iciiERERC LR LE,

RPE:WHLSEIKIZIERICL ~A-CHBLEMRN, C
B0 D B203 10T TR D@ L 2 H I LR/ L
oo ZERTIROS BI04 ECRYORBL EHLE,
1053 2 B2040 120 THEWEREL SEEILIZIERR TV VI HE
BLIZA, CREIR R O&EBLEbIC LR L,

ZOZEDD, HENHES B TR, RAOH
BICEDLT LR U DA, LB 5 ERIT R,
AT TEHINAZEBRBREINITZbDLE XD
o, INLOZLIXRCHBER OV A7) 7 EfhiZ
BWTHOAMNBIRE TR TIILICIV LB R
FIEPIEB A CTEXHI LIy, DA AOR
WIZOTNDHEEZHND,
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HRAEEX—-04

s 72w 7 QOELOBEWDHBITEEO H AR K OILBEIC R
Kl B, (REE @, ERERARRT.  BRERPERC.  FHREkEP
TFEERCEEE R, TR ERF R SGHEESREER, (R TR KRR WA
Key words : oy 7 F o2, B, $L8E V02, RQ

DI

BINIENMERP SR WAL THRLL LR TE
BAEFEAR-YTLHEN, LERFOEE A>T
z LT AR L REOE{LAZ TR OEFRS
B, EHEMNDOHEERMLVAR—YTHD, BRI
THRAZELA, BRETH T UTDITEVHIC
FENITL BRI, AT ARG P EETHS,
FZBOWTRMAEEFEEAL I F 20D DD
WpBHSRpF T FENBETHD, —RICITEVDD
BN s Py O LR ICARDEE~DaER
DHRVEESN TS, LHsL, —F TIHEWLOERAYS
Hord LHITBLLEDATAPRRYS352Y, ¥
ICEICAERIoTLEIZELEZ LN, BEVVHO
BTFHICAYFRTTEORINEVHERLHD, £
I, 50, RS FEOBWIC IS KEER
A SRR € 5 i Nt el B
ES g

BBREIRELE FRFEEAR TV, SEH, V
w2y 7ONEME LW, 8. THOBITHT.
FOLERBHBVETRIC—EERE ¥ 7452
LEMELE, LT, EBIC/ %7 UTRe% HIE
B A FRE (Top-weight—packing group, LA FTWPHEL
BT, TEIC yX /U2 THERARE (Bo
ttom-weight-packing group, LLFBWPEELRET) &d
A, AFFERIZ20kgé L, ZOHEBRITFILORERIC
SRLAMIFEFE—HNICEAOIERLELILND,

BITIEM RV (A AR BT ERASHEE Aero
milDZE AL, B 15° | B, SkmitREL.
HATRERIZ504r & LT, SEBRE (SIXEBRAT B M HRL
WVIEEN T ER S ERM SR HEIFIP LR ALREA
gy oy
EBRETIERBSAIC 3 MERO®K, —EHE

TS50 MBS E -, RO OLHITHE TETHSR
HAGHHRTTre=F QFFERE]RASHE) &
A UB R PR, PR A B E L, DBy
FHARE=F(AEAXETERSHE) 2EEAL
Tee LEEIXZ 77— Tu (A7 —Iv(8) %

FEHL., TR, BITRH259 %, 507 %O 3E
BIE L, ERPOBRITESEE T AL ATMINIDV
NTSC (Victorth8) T # 0 £ 5705 EZBRA 450
REPHL0GBEZ2HBETOMEL. HBoh/-R
fproEmEKEFOERE, KiEFLBETOERS
{548 BE 20k {8 43 ¥ 7 FMathematica® FAV Y TREHTL
oo BT —Z I3 ObHt-REL AWV THEH
WEBEITO, 5% RimEAREL

=L Dy -]

FES: # IXBWPRE CAAT 10 & IS @< 2h., T D%
R & B R BB I H Tz, — . TWPREIZ10%
BIZPRETLEE, 2055 ICE<RY, T0&, BU
ET43Ficholc, LHLRES, WTHORRRIC
POTHLAEREIALNE o, mPLARBEIRT
WPIEF, BWPBE L IZ TR BSRTIC e~ L . 1T
B E50450 18 CIXBIEARIL ~ A ECETF L, FHRIT
FefH Ti32547 BRI BWPHFIZ B R TWPRF O J7 B3N
BeFioh ot HREZA{TEF M 238 L TBWPRR D5 B3
TWPRHZ A~ TOR@ MELRL, 505 DERFETIl
0% L~ CEOFAMMBRLNT:, VEMIZHRRERT
WPK LOLBWPEF D R MR /RLIEAH ERE
TiRAh ol BBERBREIIHRFRTWPELILB
WPED R @M UT, 5053 DEPET10% L~
NOBEERLEN, HBRETIH Y ole, TV
AT X DR KB TSNS A BIITW
PEEDSBWPHEE L E#R L TBRITBREABRIZS %L~V CH
k&L 105 BFITIZ10% DL~ L TR EWVERA A
Hbhie,

AE, D BERERROERIVEEREX
BN RTWPRE LB CTBWPRFOD 1 %K
BREOFIAX—RBBHERETLONBILEED
iz, ¥z, FREBL M P ALEEORBESNHL, TW
PR LD HBWPEF O 5 23T AIHIC B O Tii= /L%
— R AR ICBR T, T ENE
MESTWEZEBHERIND, BITE ISR
MICIEE AL ER RN AN, 5 BID /Ny
XU R LR BOEITHETHEEZAND,
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MRAR—O0S

R BAERERAL RIS 2 £ B RS & U 7- B R o RIIEF 3SR A O g
B X OVEGGERREIC R TR

MR E e TREHRC RTERT. R MR faE R
'O A SESRETGER, IR E
Key words : IEBSEfi, /<FR, {SHHRR, HA{GH

HEHiz

BUUTHR % 2R AR N IR [T Pl A BT AS
RRE et 3, —H, ZOZ A B EAERICBIA NS
BOIMFNCIRHY, PRV ER RIS T LA RS
h T, FRRC, B4R BOTLERBRD AW IR
RAAFREPAELDT, EFERSh TETO3 RS
DNIAFRY o VR K E e RREL 2> TE B EN
2.5, WP ADE, BRATE CIIRC B hcE
D& DERNDARL TSIz DE B s, B8
LX< DFGBE, R, VLo VEREPEPLTEY, &£
(AHSRERERA - FRC IR CHBL 2B, LIS T,
FEL TThLO ML IRcE 5 2 5 L3 EFo KR
ISREDHERPR(LI- BB EZ BN,

TRk

SRR U i B AR - B Al VR
[+Vayd—] (P—vHASHW) 2k gk
A A= F—DFARE L TBH, BRI AaA L 2
1722 TD, SR ABIRTRIZ I3 Z &2 FIEETH
Bo PRI BTEC BT I RES L TRY, ALK
BRI B R 3T AR EL T AT EESERL
SELWMETH S, EEE ERTHAREDOHEHDHOIX
YRADOERE (3 BFRTERER) (b XDD3, Heiie Kb
DAELABEN, B (M2 2 B AATZIREE) Tl 92
B, B NRE (R % R8I 5 [ X i 7o ki) Ti 4581/
2TEY, ByMFLZEA L KRGS 3 DRI
FTH[EDT K- T,

BB £ 12 58I 1 y ARDE=4—K
B ATl AR IR I ETy e C
ABE T D IDITHARLIZA, RIS EAN TR 30
SHTIIONC LI, 1 7 AoE=2—3BOpiRIz [l
EEL, AiHEO BT,

RIES B IZRE, BITRRO A ABHERE, LA kAT
&, PRRR-E DT, MEENREE, Haliz B 57—
NRESE T
RER
< FEHE. ASHELRR > (R I ARGATHE T @ A= o4,

BRONELOO, FHHETIYERR RN 2ok,
M NERRR T AERIITREN L OO, ARRE
LN o7, BB CORMERIIEA - A
27 (p<0.0522) , BB LS &0, A T8, I
OWT OBV THEICB W THERBEE
L 7= (LS p0.002, FHIFFE TH8:p<0.0199, &
:p<0.0012) , FEASEALRHH L /- (KRR IT AL oL
THTHBEIRD L= (p<0.0022) . — 77, BRI (G
B 13RS L CHECARITMLTE (p<0.0104),
SHARHHERE>  ZoipiyEs KO TIERY O BESRRE
ik, PR, LR RIEL T, AR R
AMCHBLTECABICET I LERBL R
(0€0.0283) , Py RV EOBITEBRE CiI RO AiE
MCIAER SRS ol FERRII iy,
oy, PR BT T AR B, MR
OB IIR B Th-o7=(p<0.0318), FdRF TILfEA
1B AEENE—ETII L, PR TCIRIZLALEH
P RBEN e oo, DT EERRIRR® iR A
EENRBN2A T, LR LU0 R I {E
Tafmicdhol-, IR THREE R EE R
TE T DI L@ (p€0.0240)
<SRRI L CBIRT OBRRES > SRR
LT 2.2em BB LAMBES N, THITE R
IR Caro7- (p<0.0410),, 30 FHfiDFAIRE OB R
TIEHIERIVOBHIEE T HE T 20.5cm B3 22L
DRESIT(p<0.0985)
5

SR BRSO b\ & BB ERBALERRED
SIS L USER R LD AE RO = 2K —iHEE, T
S ATHHERE , M50 b, MR BT
FHlcbZidmhi-bEZ NS, §F, T=F—
FEECIE L B30 SRR, WH Y — AL A
TITV 17 A Re. CGRERERIAS, 5%, X3
KRR A L H 3720 OB ER R, EBHORE
(r35—27) | MY OB RDLNS,
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HRER—-06

FEEFOBTEBZRLE LERED DTS T LR
AR, MEBIVREERICKIZTEE (TD2)

mlERT (/) 72759 2) .
iR, HITEE. mE. KR

Key Words :
(E[:3)

FHORITNETEWE, WEERLOSRRE - BREE
3AHEEFRAES L TREIS DOPLITRATNS, ThHd
SERIIET ORISR - Mgl 0/ 5 ADIZRIZ L > TR
BENB LT CCREIhTWS (12) . FRIChE
TEEBICFREE RS L URTER 2P0 E L T<
D7aySLakERL. L BRI SHER. IEBIUR
BN RS ROV TR L

s

HEL, HMRETOSSLBIUPRAEE 37 £ (T
634:£5.06 i, BE 22 4. &k 16 &) THok, B C
BOAR—-YREEE 7 —HERT S 3 - A, E1E, 831
2HOBE IS DEECEINICBNL., EB0BNE IR
MLESATREIZSMLE, B33 4 ANS 7 HRETDO 3
» AMEREIVE, T0Y5 LOPFEERBIEHIIA MLy F 10 2
ML oAk 60 HiE) HE5LBIUFEDIL:ER (2030
S . ETARLoF (10 HED OF 2 FRITH-T, BE
FEIAIEIRE (%) . MFE. NBEERE. SMESTHDEE
A R cRbEL .

KRV SRR ETRL. BENRROAREORER
Paired t- test 2BV V=, HEAGEIL5%AME L

(e

FEBIMATRD 37 HOWEIIFS 599+103%g M 5¥EY
586+1000kg ~ FZMiEl; (Pitd) (39 281+847mm
525,747 8Tmm ~ GEIMEI2Y49 140.7+20.40mmHg
M5 1224114256 mmHg ~. HERMEIL T 826+
11.34mmHg 554 736+808mmHg ~&TNThARIZE
TRl F-aisRndriiadaii (APGindex) 13743222
+36.14 5 10612551 ~, IHSRIIES 292077 A
545 3184077 ~, 1 DRI 224061 255 236+
049 ~"ENTNARITEMER L, LU, RRRIEREDR
% (APGindex) (1944 47+3184 s 5¥H 6.1+2550
ANERRZH IR S3 VR o7

FrEe (TEXS)

BLGNcHB L, Kl FTRER (CcF0s) . DRI,
HERRIME. ICWIhbHFEETFHEED o0, fERaRMERER
P (APGindex) SHHER (BFOA) W IhdERITHE
MERLE, L URLMEERREIES (APGindex) & 18
BT AT R 53T T

FERicAD &, 66 REL LR REROVWTNS, AR, &
FREAEL DOEINIE, SGRMIEIR - TNSHRETL. B
EEAREES (APGindex) . ISR (65 MELLBEDS)
BN ThOERISEMERL = LU RIS AR

(APGindex) & 1 PRIV IhHAEESEMIEED SN
A

BE
AR AR & U A R R R
TOX5 LMEHTHZ ZERINETEOREN DD, SE
KL= —F 2Rl E UT-REET< D 7055 L)Y,
BCTFREUIEL, IGRRME L USRS FEDE R F &R L
ZEMBE, SXHERRE T SIS X UM OB
RELTHII OIS N TCHOTEHBEA NS, ISR
DIEEREREHE (APGindex) HHEICEMERLET ZidpE
SNCHRSERONEE - EEBF TH DL ERL TS, L
EhBEHENREES (APGindex) ATHARGZHINIZRER
Mokl EHEEE L TRSDOTHY, Sk HEmR.
—Z AT OB ORI ETH D,
(sR)
HEEEICHT A UA—F S EBLELE Sy Al T/
SLISERSECRMEED TR /O Y S b & L THETH S,
(8¢ i)
1 /AN W, SR Bl E O SR &
512< D EEFROARICBET SMEH, FURISEAR—Y
28 1978
2) /NI W, REERE, MEEEL 4l E. EFRE. 9
BF - BOUR—YSIRIZET DR - R HRGERS OBRRIZ
PR 2R FOERUEACGR—VaE, 1981
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HRERR—-07

TIVIYA A K EHABE R IE RS B L Ol E I RIE 5 E

Pl &' R AR, MREBPERL TEEZC, AHRRE]
'THERF AR SGESAFIER, REFRCFEE T, AT

Key words : 740 U A Ak, RIHEER, Imdsest, mE

HEDIZ

EhEZEFSR CRLVEEOR VKB THLL
Wbh, BEHIIEEOAANCLAICHESD 3500 5
AEHEEEhTVWA, BRTRAEBOFIE#HLSIX
BACAFEBRFEBERTDIENE2TNDA, W
DRI B E0LE TS KEBMRL
TV, ¥, AEEWBORELMEBERTRL
Bl T AEEZADLNAEMEL T, BEHEROF
RLERERREIBA I, BiE, BEo®WEHS
L THMBIT ML | SN BB T XV ER
2 IREBARIET L) RAALR <R TV,

REROUFIAFERBOTHELTEHELRE
BEEDTHD, —RIZEOTFBHELTRE., 7=
—ARIHIR, AR LA EROBEBAFEE:
FREEFRMICEELE-RAEBRENTWEHE, o it
RERUBEO—DLELTTANIAAKIZEB
L. ZhETRMUTEE, 2006 FEEOY KEITBW
TTAANAZ L KROEBIZDONTT AAVAA K
BERROLOERERELSE, SEIMEHLLT
AKBIOERKZRT THRBRNLZOTHRET
%,

Jiik

PBRE T, RERKFE T84 (B T304, LF48
£ AKEAEE 25 45, KIRKEE 26 /4. TAHIAF
AKBE 27 ) THANCERBMO [EEZ/Tz, REBK
B TAVAA L ABOBBE I T5HRRK
EBEEheh 500ml X2 4&(1 H4)X28 H7EL. &
H 47 2 72BE R4 T 1000m] 2RSS, FoK
WABEFELLIAT— A 1000ml EL EokiE K
DI RLI,

RIEXEDET, ER2AE ., B4 8E LT, I
JERGE . D0k YRR EEIToT, FREABICE
W, BERRAT, Il 2 A B, R4 BEOThTHhO
FEFEE, FEEHATORELLIL—TEED S
Bl 2T O RIEERSIERNEIN L OICERY tukey
DEBHBREX AV THEEERER T, Fit,

FREKME 5% R wiat LA BRELFMLL,

IR BEAREE IC VW TEE APG-index 2RIV, S EliX
HEDDHDOFMmELT,

EREBIVESR

IR KR do e PR M EE B I T 2 TORFIZBW
TERBGRE2EATLEAL, 48R CHATHET
t2dhof, FoaiBEIRMKICBRE M M E ClE 120mmHg
PA o, YRR FE Gk 80mmHg U _EOBEE @l
EREL, BUREMIME A 105mmHg K BEDEE, RN
fJE T 60mmHg R§OBZEmERFLL. T
AEEFRERFLL T EITol, FEITSWTHEA
Ad il EFENBRLU S MIEERY AT A
2004 I ESEFEFKMELVWDNhAEE TICBLSTE
fTolz, ZOFER, AiEOE ZREMLESEH LD
DEFMP L, Erobi ER TV EmER
BEINTN, TOBRBHIT NV AIAF - KBEZT TR
< RARKEE, KBARICHEBIN, LALEAR
b, AN REBBIUEAKLBVYTLEERSE
RN T,

TR EE R B 6, el R Z DGV APG-index
BERL. EHERICBOWTIVRFREBIC2-T
WeZERRBESNIA, KERTRET ALK
BECIIb TR ERE, ERKECIITIERTIV,
AGH KB CiX TROVOIBETFRBRESLE, LA LR
B35, EAMIEREOEMIZ OV TR FER
EEMRTHIEITERED T,

SEIOMETCIRTT A RIAFA KOBEREHEIZLY
BUVRERTFTAEY, Vvl EX AR5 ELEREE
BE T O RiCiebish oo i, +55lak o
B FE S E I THI LIRS ENEE XD
5, £ APG-index ICBL THEEZEIIRH2D
SIEMTNHVAZ A OBERERIC > TEY RiFe
KHBRIREA LS AR mR T 2E Rk
fea LEDZEXD, TAHVAZ KO R M
EBIUVREBERICEITTSRIGFRRBE2 RO
BRgEENELDEEZLND,
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HRARER-08

PSR L HEIC BT A KRE_NTFREKBEEXE S REEER D
ML, MBHERBLCERH~—I— T RIETEE

BTl

FE=EE, R, BRex, Mk’

TTERERFRFR, “FEXE CKTHREBESR, T _NukaH

Key words : KEA~ZFF (kiR Mgk BRM~—>b— BEE

TE/

A b SICBVTEBE ORRERCERT
B EELREETHD, 2 THHARE LIz T
FHBESEERHETHS, FRAREOTELL
T AN L, BRIV EEOBRYHD, 225
T.EFI AR IAEBRTEI7TFFRERESNT
WH, RTIFRRZA7ERTI/BEVLRINE R
AE<, EHNBEL ZEBEIRTWS, B4 bE
EETICARERTFROEBRBFELZHERRLT
W3, EZTEBR TR, KERIFREABEXT
SR, AN AERALERETFREE S,
AR EMOBRLRLTIER P LEL- R
WRIETEBYHR T2 AL L THIEX2TT-
7,

T5E)

R AR A . FHER 62.0+15.95.
PEBRE %0 FABE (16 FERL 72V BE (n=10) , SRERE¥;
RBEPE BT 58 (n=15) , 7T &HEE; 7508
BB B 58 (n=9) IC5 L=

ARECEHRRUCEHIABINL YA KE4H
M. KEATFFEERALIEbOLLE, T5EFREK
PHIKE_TFFORBLL i RABES L,
KR7obav RREB LV 7ERBIZS» ABR
B R SRR 24 B 1AERL TLE-
foo RBRECEHE R 2 LA B B ABZROLIIC
HARL, REHR, EDHRFIITbRI-7, A%
Hil, RERBAMA1.50 8, 3y B ICARMMELERK LT,
HHIXEE, KIERE, RERSOKER, TG, T
C,HDL—=VA7Tr—/ LDL-2b- A7 12—, NTx,
BEALP(BAP) SO MktERE LTz,

MEHLE &7 — 2 ORI S EE R
L. BBREOHBAETERES %KLL,

F=F 3

EEIIBBELDICIZEA S TS RD T, AR

HRBRBETHEICHML (p<0.01) , KIEHFEISHE
{2 LT (p<0.01) £ DD BEL RIS RIZIBWT
M R0, LDL-2L 27 o— L1 3RERBE
TIERBCHBRIMAL LE (p<0.05), RENI-H
FFANTxO R I B B A B 2L D Tholz (v
s* B p<0.05, vs 77 &R BE; p<0.01) (B41), BA
PIBBELICHMER ICHY ., FIcRRBEL T TR
BB THEEThH-oE(p<0.05),

Nix

.

-2 t 1
= -

LOoxEr mEmE  O0J5tHE |

1 ABRETEONTE LR

Ef-4

HEBRECTHAASAFEICHMLEZ b AEA
TFEHRHAREMICE S Ll AU, LD
L-abA7o— 3 R, 77 eR AR
Lo KEHKR TS HEROLDL-2V AT u—)
ETRFFEEN, RRBEONTxEARETRCB
APLADPHEE CHAORILIVINL S IR RKERS
FrORMEERAFEREELL, FRREEMSSE
BB ZLND,

%)

AR E LB KERTFREABIE AT S
BB, vy b AR A U O R RS R R
FBh ., &M OMERNE, BV Ho%E, fior s
a—/ViiE OB AP H D THLEE DI,
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mEFEx-09

FIEHRFORMEBRFOMKE, K. 5 HOEEHCRIFS
KGATF I I GO
BEIFA R B, GHE 82 b FaRER T, IR, IRERHEELY. ISR Rk a1
TIRERSEE . TR E RS RENIR, B L B SR,
W FRAFREFED. T MR A
Key words : Slhi®RF, Wik, KTL7F N, BHh, R

HEDIZ

AR -YBFOBBIZFORENStE % kX
{EATBHIENEL ThEFHEEIZ SHEMIC
TO2RTIERLAR, FHTREMRE 2R — 2 Cia bk
RIRDRBIEGLR 5L, Bim/e B RICIXLAZ RS,
AEBDODIC T INX —BREEZRB T 520
BT DRRVA hORBEOEBRE T R TH28IC
XY, PR BRIGAS K E) OB L 2%, o=y
T A av BRI HENFEERFEOBBLILTELR
STHRBRW, 5B MEROZ 2GR
EVRFERFEORBOFER G HIcE5 258
BioWThitiLicoTlET 5,

ERFE

HBEL, KERETESB 1282/, ohb
HREAEBRBONEZICIVARERTSFFEER
(PRE) . KEFU 7B E 8 (SH) . RALHR S
BE(CHE) , B E AT (UB) O4BF (BRE34R) 253 T,
HBREFRZXVWIALE4E, 1H2BEEE Y IT->TH
D, FHICEBW TS THHEEILND,

P EMEIT VAR EL, ZOREICEREZITV,
BRI & OB EITT, - T, BEHIMIZEHe
AREL, ToMosEIIERE N ThbRIEREL
i

B REITERNIC A FAEFICHEWE CHENE
Bic— R RAB R CEELOEER LR, PRICITA
URTFRFR710g%E LRI 2% B4K (F R
e, BRElE, & RBF, R 547, SBEICIZAE A
TFREFMUERIROKRKGE 7O kE 5%
7z CREICIX BNy = — WY YA F - H 2T,
BEIIFFLIRICE 2, ThoEHB AL
FAX —{BIT B3 1500kcal, Z20 BEREIL, P
BE.SEENH4.2g, CRENI5.8gThH o1, UREIT B EHIIR
E—UTbiholk, 2B, BEHMM T OASER
IXEHRELE,

HETTERERIE (&, AL, BAEE). i5H (F

B0 BN, BEH) BLURKERR AT — i
BYFER . R A boAK (GEHE) 21T -7,
HEBLUER

FERWTROBBRELLIZIA HETIOEDHIC
BOL, ZOEHDALDELEBVERLE, TOES)
W3HERICIZEA L ER RN T, 6 Ak E
B BITTER4.8% ChoTe,

JEEEDE T - aPH ., PR, MEBH. XEREVThb B
BHCBOTHEANCHRL CEEE THERICHY
L7, RERE CIIAELZRBZEI N ) oT:,
EPRZ BV TIRPEOE LMD 2B BB L0 2R
REWATHBIMM AbNT,

BRI L &, RNE T, Esnhbl
BBV THERICILRLTHEEIRRALE,
B Cid BB, I W TPHOBRA BB ED
KEVHRIC I o725, BT -, EIEED
B3RO MR IR TR BATE L TR
B CHBICHD L., FYE CIIPHOMD &R
KEWEBHZH -7,

BARERER AT - I B RAI L CPRIIAE
[ZHL . S, CBERA BB 2 RLE, BA1IXS, C
HAABICED LD, PRIE BT holo it
S amich o7, B, FHOLEER S
U— LRI ARICH T,

Rep 7 b RiIEP,SBET2H B LR T £ CHk
D3RO, CREE3H B i BodERRH LR
PAIRIZEA LB EIN 2 o7,
CAEBRTIIELOEB TREICIZHEBRLRE N
wHbLNIELOD, RFARICLIABERE#IISHE
WEBENED 0Tz, LOLERML, ¥ 0 EROK
B HINRAK R R OLBICBOTERD
DEBIZIZEBNHPRILTEREINZIL)IS, B
BRNORFLTRIHAIILICIVEBRICIZRBLE
MRIZMA . 2 Faia 2/ oiEbLHLE
ERTFgEhicEEZ NS,
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HREX—10

ZA T AY A NHNC R DBRKRFEORMER L UERH OBE
~HIRERFHOAEICER L T~

FHEWRER'. RTEHAT

Kl B2 IREPHIFS.

HiapgE !

'TRRFRFRASHSF IR, P TEREHE T8

Key words : A7 AR50, @&k, 4AESTE. &R

[ #E]

FEMIAOOBRIZE 0 AR EREFL T 58T
HH, BVAFEERBHABRIELTW 2 &, #FE~0
BlEE-ZL, EAZVTICIVESESORES
FEAPBaAL bR ATEI LR TEELEEEYBHSEL
EX, EOERLLFHERBHTES LS. HAER
DOFECEB L. FAEO4AFEEE L HHICET 38K
TREAITOIZL L L,

[RESFEB IUCRERE]

FH 19 4F 7 RICTRAREZEZNBLEL, AHR—Y-
RERYOREOT THRE T X r— MFRICTiT o 2.
HRENFIOEBS o7 4 —iZ>WTOEE (5
B R R - KE - £EV), OUIRBEREEOEE

GERURE AR L WEBHBICOWT ), EHEIERR.

CHRAICOWTAEIICTEMT 2EA (B - BER.
RBHE, A& - B EOBES, By, BHAWNE -
IR : R, & LBAY, ATORS - EHEZ SO
HERE  EHR. FoX LPES HAH) L. @
ROOEEOREREVCEIIE U THMEOFEMER ML,
B BaETok, ¥, KRETO el 1 1A
bEAZY (AFEE LEbokBE) [R1ET, 8249, 1
WS, EEEE R Y OBROBERTIBE[315ER - S
A -BRROEFI - 2 XFA. BRIV IO
BAOEEDIODES L LI,

62 9]

EIEHIT 1036 4 (BF 662 4. TF3T44). HEHE
Fh18.9% LT Thot, FRTFHIEF 1. 72cn, k&
F 1. 58cm THEFHIIEF 63. 9kg, & T 52. Okg (fKEME]
B3R 89.2%) C BMI FHNIBF 21.56 , &F20.7 &5
e RMRFAEDI LEGEREBOHSHE (8 6.6 H
PEHR) 138174 (78.9%). 72 ¥ (FE# 1.8 BIEH) 1
2194 (21.1%) Thot, EEEMALKT (FRERT
5175583 A (56%) .15 HEL EIERRT 5 |13 208 A (20%) .
5 AAREE] (173 A (17%). 11 Bkif 1269 A (7%)

Thot, REFIIBF 29.3%. XF12.8% T, £
AMiCRD L, FELFEBT 554 11.8%, —AEGL
DEFEDHIE 31.9% Thotz. HAEFRER L FHE
COREY RS L, ARFEEIEHIMREIC R, #EY -
HE(E - BEIR - FERRE L FEHTTY L L FECEVEE
Ui, FERNEIIEEER CERA DA RIS,
[£%]
KEFIEHE OREI AP 2WERA T dh - 728,
20~30%Th-oTo. MIFIOWERE, &MLy BHEos
B, FREBELT RV —AMFOBOFBRAESITE
HECH o, FEMOEEFROLFTOBRERIE, 7
i PR EEIT L VERENYIGELS b, Fhioek
WERKREZ HEBN, B ROEEICH A CH AL IES R
BN, RECEEDbOLEZONDS, BFELE
HEFHEAECK L THARRRIIE S, FcHT s8R
MOBEEBEEAS, —ABL LEEIHAERLEST
L TRZLZWFMLH Y, XEOEETH [FR
Bipn) COEBRBRLEI ST EPLATLD L
MEEREL VWD D EMBFEZ5, SAEREROLRVEE
AR E A EVERC S 525, FEIREERT S EEREE - 9
BERE L CTEERRLAR NI L2 L, PAEERERO
HDEIIERFFOAOER, o 0 AEERIC L5 E
HEOHGECHEERTE Mo AETLTHICESY
26 L. BV TS ERE~SERA @ - i
Ezxbnd,
[#45]
HROERIIGRFMICE b5 —o D 2B L
RETLLBLAZWLDS, HERLAWT & CAEFEEE
LTHERZEEE —2DERTRLDI LELLRS,
S#%. BMIJOBMEXECERAFMOE, EAAK
MOKHDE N, BFHFEELLFEEOHE, HEES
®Eﬁkﬁﬁﬁﬁﬁiv#ﬁw@ﬁmowrmﬁﬁ%ﬁ
W, IV EZAMICERBRBRABY THTAbIcE82E
DHTITER,
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HRAER—11

T390 ) hEEBRT v ANAARICRETER

— (2@ 1) B¥AS - BRBE. ¥AROBXBEFRAOEE, HAEFz vy IREAICOVT-

RAGE (BEERERARUSIY—-a ) BPRR (EEHIELZERER). LRSS (XREEER).
MNEFHEC (EEEEER)
KeyWords : 75 w2 Uh, BAAts. BRENARS. ERENTRES

(B8 M) WhIEAMHL. TEXELEFEH. Bohd
ZITTORANE 25, TOURFT v —70KE A
B HRSOTX, REOTER RESRANBDY,
T5 9 hEERUEBBSEBLUERN—TOERH
WMAEOREER T IEOEENINE - RS RIETER
R TR [ = 11 Lok 99 ¥

U5 ¥ gl SRICELS G LDETHif RGeS
DF—AS—POEAEF oy 7 UAF 39 HH P 0358, 2
THEEL RITHRS L. IO EEOIARE T TN 35~67
% (P8 496156 ) OBE 1 A, it 4 HTHH #
U7ge o JiL, BROARD Th ovR—F-—-2 )b
BEgE; (CUF (B &43) & RO (LY
Dy CLF N~ &%) 2Rl FRREEED
HOEER204E1 A 29 BAG 2 A 27 BETC. SOt
R 204E2 A 27 Bn5 3 A 3L HETTH o7

EHRE R OMnE. F. ST, 2 BEtETbho 4
HARIZOWT, BENTSEESOSIEYE I, BOED
D 2 HETH /= HEBIUHFREDERER, Visual
Amlogue Scale (VAS) ZERL. 8 10 m& L, 71—
XETFHhE A (L) 22<EURW) MPLHEAS (T
%) LBUD) HhRDBRAS (I5) RETidan e
<WAD (T2) OTEMH 2 OmBHIABDEITMETD
DEEAL. FENEREE 2 ENTEI. AROREIFONR

ONT 4 Biffole. HAROBRMEROEE. F0
BZ. Th-s<Z{53&0nx. 2Ona. BlEEDORZ,
HOHCD. B0 06 ERITONWT. MHvzhiasLrx
OB SEDEDLORN BOEELE MaDEL
Uizl @5 BHERHET, MESEMRIE Y= 4 SEMEORIRE
XN BERE I —FEHLTNS 4 BERoiEsEn-ciE
WMLz, BAVESEERER 6D LRSS0 R—L
R—AZBEBENTWS HAEFzyZ7UAL 9 FHE ®
ZHEALERNS 8 ERHRTERL ., A ibED
3 2 BANOZED paired t-test 70N fGERE SREEH
bt DA

G 5 ESRmid. Fo 6L B 6 TO 4 8.
BECED 6 EHEER M TRTCB ML D HE

R, 2D 2, 4. 6. 8 RO T TR (P<0.05)
ARSIV, BHFSEREIIRD 4 BURERE. EEE
Rl B WO 6, 8 MRITTEBZPO.05A8B05IVE (&
D, FREOEFHROZI. BEOLEAT 2o
AT B8 U ARLEL, BEL—THATIIEH
ZDT B0 dRbEh o732,

e ] 20 | BBUEDSHEL)
/40 40/0 60/60
20/20 40/20 40/60
20/20 80/60 0/20
20/40 40/0 40/60
0/20 20/80 80/0
0/20 40/0 60/80

#2 FEROBRTPEROROERTRSC)  (4ENE/ 8 |
BIMF o)A NG RAEEEAYEN 66120 D SR
401 6 I EZP<0.00)V 8B SIUE,
(5 % DEREFEID) O%@EHT T v U hosER
BHNEETETT 9 I LU NEHDT Y bE—TOERN
FHTHHEBINTAD 2, FPBETI. RS 2 O
IHD. WADRLE RFERE RBAL O (R © T
IZEWT, BEEEH 2 BREIT, £ [E-FHID) AR
N8 2 ERSCARCAERS LT L. Bk
RSO B RO LIz BW TS DYE U LOEED
BO%TH oL, BAF v 7 A OB HEBIHEHEIC
BWAOLEMS, BAEOBIEEROIN TS, FICEEED
WA, W78 - HOD OEREEChRN e 5 T 2R
HEhs,
bz w
1) LBl 1 B 54 3 PR EaL GRLTIcReEs,
—Ri#E 106-131

2) BREEES (1987) : BAEORBITIT BT rass
2. BFEFIRAFERNEE30(11). 2000-2004

3) &) WORTFHHREHER LI T ELA
hitp://www.yhoken,jp/htm/info/hiechekck.htm

4) HFERRS 06) : fEEA1 Oy FOZRBIT S8
7 AR—VBHREEE 81,248

FOBA EOHNLTOBRA REOBRA ECHEOBRA H-FID EED
FANAT 24109 46413 64409 18108 71414 43+09
28MmE 13405 1.7+09* 39+16* 03401 54+12 26409
44ME®E 05+o01 26+1.0 3.2+06* 0.3%0.1 48%1.6 34+14
6 MEE o07+04 1.3+06 1.6+07* 09+04 33417 3.5+17
8MEE 04102 1.3+0.6 04+0.2* 0340.1 29+1.1* 08+06

E1 BEMRE - HREBESOEL (FOMLmms)  FHMCHTIHRAMR*:P005
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RRR—12

TS590 ) hERRET v XNRARICRIZFTRE
— (TM2) BREE. MEHERK. HEECOLVT -

MHFED (RETEER) . MUBE (XHREBRAR). BPRR (RUrEARER).
EHEAT (MERABARABRYSIE—-aY)

Key Words : 75w 7o 0h, %itk. $RXEE. MEERR, SEE

(B &)

Vhip BB A SEERREGFEEN, B SKICED
FANBL D, FOBEIITT v — 0 AMS. B8
Z0Tk BEOTX RESERLAUSENHDY, TIus
URESHUEEZRIERI—-TOFERN B0
BREAT5HEOGIE. heEiRe. s R
RIS AL EERE L,

5 &

#EE Zicrs @D LWNRTIRRESOS—A
R—=PORAEFyZ7 AR 39 HH 2055, 2 HEEAL
IZ54 L, BATEDNIEEIREIETT TN 35~67 & (7
1 496+56 ¥ OBE 1 £, Kt 4 FTHo/= FHLf
B A3, BRROALNG Thi-f oy h—7— )L 7 esE)

CIF s &93) & EATorE> (L9121 ¢
T 71 &T3) ZERLE SRS AR
204F 1 A 29 825 2 A 27 BT BB T7%5E 20
4£2 A 27 AMS 3 A 31 BETTH-- 5 HHEinoTE
PMEICECA L, HEMIIZT 5 m {AREE SN
HEREORYEE To /o, BEERKI i
&2 5 BER Tz AZSHEORIERRE R T = A v RS
—ETA—HAERW, 3L - 5FE 3 B0 DIP &Mo
M EIF I &8, ~FlafaiRssEorhils ¢
T InNELE) LBET). & - A% 1 80 DIP &Tof] GIF

N gk ERET). BROE -FHRE 5 ERG0REE CIF

5B LBET) @ 7 BErTH ok, IEEIREIE I YT
LFEL APG-200 £HWAFRS 2 EMEL. 9 APG

ex(IEEEREERR0 I =DV T /. TS NEUTONE
MTDM—M ZEAL. B{reibeEREL. ¥
FEEERL D3 S 2 BAEOZED paired ttest 2T\
ERRER ok Ui
% 3

{ZEREEIL. FRRRONL. &5 MU TR TERER L,

HHEN 8 . =REt 4 BHiks 8 AR AR

7% (P<0.05) 8B LIE

APG Index HREHANTHL. 2 BREELUL T_THEE
AU FELETRRS T,

FRERAERIRNTE L., GRS 2 EREL. (EMER
Uizl 3B o ivshorle, AR 2 By
L 4 Hfed 8 Rt ZRNETho 4 NEEoRL 8
BITAREGENSRD LI

= %]

FEFFRIBNT, RRE, FHCHEREEcER LSS
APG index SR EAL BT - 2805, KT
P 20 LTS v 73 ) A KB R R S
MOEREHZ NS, e, BEOHFHE 4 HHEID .
BEEN—TEER L 4 BLIRROEAFEORRREIYE
B ERLECER. Ty i) hoimins. Fac
HHLEENRERB o LAEE 55,

% =)

TS5 HEHOEES 4 @Y, X SICEELL--TE
4 BRI 8 EEA LSRR ~EL E-5FR -6
1 BBIULE « £ 5 HOARREIWEERL, k- 65318
IZBWTIHAR SIS oz, ARG Index I3BEETRL
. & - AEEGOREREEEER L, BLEOIENS,
T 7V AESH U SR —TORm. BA
OEISHDEOEKRIE, NEERERRE, S AR, 1
BEOUERT R b2 AR,

e ikl

1) (LOEHL 1 B 543 B AMEAL THRLTI2eE3,
—REFE106-131

2) ) WODRFHRBBAR—AR-IT KX
http://www.yhoken jp/htm /info/hiechekck.htm

3) MNEFFHECSQI6) : TIv I USRS v X%
SRR E DRI B L U AR T R E

4) HPERSES (2006) : BEEATOYy FOBRICETS
P AR SiiReit 2 81248

L3l AW3E ~FTL FABIH ABIH LABSH KBO5H APGIndex LEN LMW

2MRIE 307411 305+1.0

6 281+22 285+20

FAET 279415 2W0+14 326+04 226+15 225414 208+09 206411 664220 207+18 21.7+14
335407 228420 23.1+15 29+17 227+15
48R 205%16 293%14* 339404 247418 246+22 241+18 229+20 47+202 186+10 200409
339408 263+30 272+24 254427 253423 1.6+220

BAME 308+1.2* 313+1.0% 340408 278425 265+19 261+22 203+47 1574202 172409 174+15

-7.3£170 208x1.1 21.0+06

184+1.4 198+1.7

#  &EHE. APGIndex. HBEOE( (FEH+ W82 FRAMCHTIHEKE *:P00S
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