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Exercise and Function of Digestion and Absorption
by

Kumiko Minato, Masayuki Watanabe
Tokyo Gakugei University

ABSTRACT

In order to investigate the influence of the habitual physical training
on the function of digestion and absorption tests (3-DATs, oral glucose
tolerance test: OGTT, oral starch tolerance test: OSTT, oral butter
tolerance test: OBTT) and maximal exercise test at pre- and post-training.
Serum glucose, triglyceride (TG) and cholesterol (CHO) concentrations
and a-amylase and lipase activities were measured before and after each
test and compared pre- and post-training. The results were summarized
as follows;

The mean accelerations of the clearing rate of glucose in serum, and
of releasing rate of glucose to serum were observed in OGTT and OSTT.
And the mean inhibitions of the releasing rate of TG and CHO in
serum were observed in OBTT. _

Then the influences of running training were observed in the changes
in serum a-amylase and lipase activities on 3-DATs and maximal exercise
test, but the mechanism of the changes of a-amylase and lipase were still
unknown.

It seems likely to suggest that the habitual physical training affects on

the digestional and the absorptional functions.
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%1 Characteritics of subjects

subject sex age height weight
(yrs.) (em) (kg)
H.X. M 25 176.0 64.0
K.T. M 23 172.0 57.5
J.E. M 23 172.0 53.5
K.M. F 29 156.5 55.5
K.U. F 25 161.0 66.0
N.I. F 25 155.0 52.5

NWEODAEHET, EHANEHR, 1BEE2EE L
T .

OGTT i HAERE © 7 FU¥E 50g %,
OSTT iciZ, 100%EenE RS 50g ICE&E~NPT <

T 5EMTRE4g RINA, K100ml ICHEE UE

EMZTHRIC U0, OBTTIZRHIRENT
NWBNE—50g BRI, EFEWRARBRICIZH
HHEI LD 2 —2%2FH, exhaustive test(PITF
BET) %4T»7/c. BFHFER0 /2131.0kp XD
A& —bFL, 45REICO.5kp¥iET 2 KT
all-out WV L LDEEDTH-TC.

ZAB T AI0RBERICERL, BN LU
OGTT,OSTT i3 &77#15,30,60,1204, OBTT
T30, 60, 90, 120, 1804, BET T3
BiE®%, 60 icHERE DBRIOL, BohiciiiE
ZHALEHE ORIECH L.

R R ORIEEB R, glucose (MTFGlu),
triglyceride (LI FTG) cholesterol (2L FCho) &
EEREETH B a-amylaselEWE (ML TFAmy),
lipase7E#:fE (MU FLip) T, 22UV (Glu,
TG), Hfapk (Cho, Amy), WEH: (Lip) =H
WTHH L.

AEEREIE, AFMEOLE (RI3) LA
1 paired ttest 2, BAMBIEOHLEIL t test &
A,

& S

xR 2 ICKRWERE D r-tr OWEFTEERES r-tr B
cthickB o 2kE, AKIEIIR, BETOEERZET
R (All-out time) %R L7z, r—tr Z2I1IRIXER
B IKfTbh, RE, RRGERTIFEELEDR
SIS - 7oht, BET @ All-out time OF
BREEPRD N,

TG, Cho, Amy, Lip DEFRIME (L#E) IT
DNWTAEORBOEEFEE L EEFETRD
U, rtr g« AR LIcOBRRI THS. Cho
Tlr-tr B3FATHERBETHED 5N, r—tr 57
CEBRFTREECEEZRLCLI A TRE
BlEnBADLNLOD, BEHETIES%
KETHRZETSAD LN, TG TR 26T

2 2 Total distance of running training (T.D. of r-tr) and comparison of weight, % F at and
all-out time of bicycle exhaustive test (all-out T. of B.E.T.) between pre- and post-training

W&ig?t %(/F)at all-out T. of B.E.T.

. T.D. of r-tr g %

subject Clem)

pre post pre post pre post

H.K 82.2 63.9 63.5 | 10.88 10.40 32/ 00” 32/ 32”1%
K.T 83.0 57.2 56.6 9.73 8.60 | 24’ 00” | 25’ 30”71
J.E 80.0 53.4 53.71% 9.54 9.971% 27’ 00" 28’ 3171
K.M 76.5 55.4 55.8% 26.88 24.51 24" 00" | 25’ 37"1%
K.U 70.0 66.0 68.31 26.20 26.88 % 35" 00” 34" 407}
N.I 79.1 52.6 52.6—> 19.76 18.69 | 28 00” | 30’ 30”1%

total mean 78.5 58.1 58.4 17.17 16.51 28" 20”7 | 29 33 %
S.D. 4.3 5.1 5.6 7.48 7.29 4" 02" 3 23"

* p<0.05
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% 3 Comparison of mean rest values (before each test values) of serum choresterol and TG
concentrations and @-amylase and lipase activities between pre- and post-training

cholesterol TG a~amylase lipase
subject (mg/100ml) (mg/100ml) Iuyn Tu/n

pre post pre post pre post pre post

. (176.35.4 (182.0+9.2 1| 57.5+ 4.8/91.8::27.0 1| 88.8% 7.8/104.5+4.5%1|71.5+14.6{61.0+ 8.2
. |127.8+5.8 |141.8+5.6% 1| 70.5+£12.4/70.5+10.8 —»| 78.3+ 3.6 85.5+ 6.81(94.5+13.4/78.8%+ 4.8}
187.3%6.3 |150.043. 74k | [124.3-+-10.6/97.5+14.5% | {186.04:21.6/165.3+£13.0 } |92.3%+ 7.5|88.5+10.5
179.8+6.1 |154.0+4.1%% || 88.0£12.7|81.8£16.7 | |119.3:+12.0/104.0+ 7.0} 76.0%+15.8/70.0L£ 2.5}
192.0+6.2 (174.3+8.4% || 61.3+12.351.8-- 7.3 | 155.8439.8/118.3+ 3.4} 89.5+28.9/79.0+ 8.5
187.3:£25.9/160.8+8.3 || 91.5 9.0{69.0£10.2+% | |158.0-21.6{119.5+7.7* | |71.5+22.1/86.8+14.5 1

~CRBOR

2R R

total 174.9i24.7¥160.5i15.5* 82.2%25.077.0£22.0  |131.0%-44.4/116.2--35.8 |82.5+20.8,77.3+13.1

t

% p<0.05  #k p<0.01 sk p<0.001

BELIETE2RL, CholtHhEL T EEEEN Ao, 26 THEMER, 55 1ATRERR

K&, REBETEERERIRD OG- T BINTH -7, Lip R 5 W CETMHEY, 14T

M, ETHEATH - 7. TMERTH » 7208, WINSHFEREATIINES

Amy 13 4 PITETED, 55 1P3ERKES -7 Amy, Lip &b, RPBETEEETR
TOBETHEATS - 2.

OGTT 1, 2, 3 &N/ BBGEABICHES Glu,Cho,

TG ZEBZEAMNNEEOEBED 6 FIOFHHE &
BEHREETRUK.

Glu,Cho, TG R&WEMICB VT rtr FifE -
BEOMICIEEERED SN - k.

OGTT, OSTT icft> Glu ZHTE, rtr fi
-RBEBFELLESREDON, BEEDLODE
Bl r-tr BICREWEITH - 72

F 7z, OGTT ek L OSTT Tl E S mME
, ¥ BEEENOLERBEETH -7c. OBTT
S Glu BB BEAE BB LN -
a0 OBTT (E1).

BAOES 2T 272»ic, OGTT, OSTT
RS Glu ZBHOAFHIED b HEE~OHN
R, BEENLHANE 1200 ENORIBERLS XU
B OBLREERDT LEINTLEER I

serum glucose (mg/100m/)

0 15 30 60 9% 120 180

time (min) SNTRLICE LD, HERC2WTRFEHIC
E1 Mean changes in relative serum glucose AU,

concentrations in OGTT, OSTT and OBTT BRI r-tr g U r—tr T3 OGTT
(—@®— pre-training ~—O-- post-training)

* p<0.05 #* p<{0.01 *#x p<0.001 WCHBOT3H, OSTT KBWOTZEDH b 2 Hlick
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# 4 Comparison of maximum increasing and recovering ratio of serum glucose concentration

in OGTT and OSTT and index I between pre- and post-training

concentrations in OGTT, OSTT and OBTT
(—@— pre-training -—O-- post-training)

increasing ratio (%) recovering ratio (%) index
sulfiech OGTT OSTT OGTT OSTT .
pre post pre post pre post pre post pre post
H.K. |107.0 43.4 61.4 19.8 13.0 | 210.91% 19.4 85.7% 48.4 |119.0%
K.T. 48.9 58.11% 32.1 44.81% 102.2 139.31% 100.0 91.5} 32.4 29.8
J.E. 40.2 45.31% 65.6 43.2) 207.3 193.0 ] 121.3 137.0% |—32.8 4.9%
K.M. 47.0 37.5 32.6 19.8 | 127.7 152.8 1 100.0 110.51% 65.5 89.51
K.U. 32.3 13.3) 49.4 16.5{ 125.0 164.3 % 90.2 71.4) |—22.0 ot
N.I. 47.1 72.7% 24.7 44.41% 97.6 | 120.2% | 100.0 | 132.0% 95.2 63.6
total mean| 53.8 45.1 | 44.3 31.4 112.1 | 164.9 88.5 | 104.7 31.1 51.1
S.D. 24.5 18.3 15.5 12.8 57.2 28.8 32.3 24.6 45.6 43.7
yueziam, incressing watio _maximum value — before test value %100
rest value
T — _maximum value — 2hours after test value %100
maximum value — rest value

_F~F) — (P~F)

I o %100
P’ : maximum value in OGTT F’ : rest value in OGTT
P : maximum value in OSTT F :rest value in OSTT

index
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Nic. 2P OFEEME (total) TIZ, BRI
r-tr RICHD, HRAREERIEIEITS -7z,

g Iz, OGTIT, OSTTHF 2 FITBWWTE
KEMBOBKER LI 2B Tr-tr BICHD L1z
45, total TRIMAER L.

OBTT kit % Cho Z#I r-tr g TPOR LH
EHTH - 1 BEETREL, rtr B TRZ DM
MALNEP-72(B2). OBTTiC B %
TGEEHTIZ, ATHRKEOEEEMHICER 2
g 1B0MEREREERL, TOROEBLORT
RIEE LELEh- 7. ERB i TREETH
S 7, rtr B TRBEERFEPRESSERTRE
$, ER&MNE-7(EI).

OGTT, OSTT &\t Cho, TG £BjiiZ
EAERBD NI,

OBTT, itk 5 TG, ChoZ B O HHRIMED 55
BEAOEMELZ RS ICRLE. TG XN
RiZ2HATr-r RICBH S DITE T 2R L. Fi
Cho ITHB T, r-tr FIICHR A MEH20% U ET
-7 2013 r—tr KBS HHITIET L, OBTT i

%5 Comparison of muximum increasing ratio
of serum TG and cholesterol concentrations
in OBTT between pre- and post-training

increasing ratio (%)

subject TG cholesterol

pre post pre post
H.XK. 89.1 —22.5 0.6 1.1
K.T. 35.6 9.3 ws] B 2T

J.E. 71.4 111.7 —6.2 0
K.M. 86.1 112.3 =17 9.9
K.U. 104.0 92.7 24.8 0.5

N.I. 48.0 46.7 24.1 0
total mean | 72.4 58.4 6.7 1.5
S.D. 23.9 51.7 12.7 4.0

maximum increasing ratio ==

maximum value — before test value
rest value

X100
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#£5 Cho OEMBAD NI -7z,

R4, 5 ICEBTPGRERICPES Amy, Lip %5
B WHE S OEREZEER D 6 FlOFiEE &
ERREETR L.

OSTT, OBTT Tidr-tr §lic B T Amy, Lip
REW®HBLT 2MEAT, £ OBTT TRA
Wik 603 ICHEREE Amy OB ED LN,
-tr IO 5 DWAEIBASI L, Fi3E
BHER~NZL, &1t OBTT © Amy 28T H
RS ICERIE EAMNED bk, Z0RE,
OBTT O Amy Z BTl r-tr i - $ICHEENA
Honsc.

OGTT TR ch bDMEMIZRE S, Amy, Lip
ZENI r-tr BT LAMER, r—tr BICERD
TR LEY, &ICAMYEE TRER®I0SICE
BRELZERLE.
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Bd4 Mean changes in relative serum a-amylase

activities in OGTT, OSTT and OBTT
(—®@— pre-training ——O-- post-training)



— 274 —

151

0_

. —15t
~

S 157
=
2
2

3] or
L]
Q
%2}
KS
B

— =15t
E

& 151
[
723

0_

—15L

0 15 30 60 90 120 180
time (min)

B 5  Mean changes in relative serum lipase
activities in OGTT, OSTT and OBTT
(—@— pre-training --O-- post-training)
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cBICHERBEVBEDRED OGN,
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B8 Mean changes in relative serum substrates
concentrations and enzymes activities in
bicycle exhaustive test
(—@®— pre-training —-O-- post-training)
B: Before exercise, IA: Immediately After
exercise, 1hA: 1 hour After exercise,

% p<0.05 % p<0.01 s+ p<0.001

time OEEDSHYTT 5 &, FRBHER~ O b
V= VIS REBTSICHEETES. i, Ik
J8E O %% fE T3 Cho, TG & B HEmMED
bh, MPEERBCOHRMED O ML —
=V ThoTeEELONS.

AR BRI e S Ml - R E OE B2 kE
THRFELTMHRNDRERTH WL - BIX
RICAT, MhdhoDHEERTHHRBEROK
SUWEENEZ NG, FEY 3 OGTT omiE
A RET2ERE LTARSNIEE OB
BEEDIRE, /NED ORI OIRE, SEH/L
wRVEVYOWREE, 4 Y2 ) YOER, B3 KE
ORIG, FH XURERBOMEBE - BUhRE S
ExEFTED, SEHBONICEEBRICEDKE -
BEEEHEZERTIICR, RHRAEBEZOHE
EERTZUENDB.



EIRE PRI Eninic OGTT [cBENR
B oNFOWEREOREICETGBEEIERTD
ARBDLNTINAE. ChRESHCLIME/BTOD

BERROLER 4 V2 ) YEREEOERDLD®,

THbE, BERROTELLEZDDEZEZONT
V5. |

AEBICE LTS, r-tr §iC OGTT D ifpEeh
M DERRRERRICE Lo LHIZ, r-tr $RIiC
EHEICIEY (R4, sub. Ho K), EBEEOD
OE BB D ST,

Fiz, WAIKBVTH T FuBEANRO Glug
EES D 2 BHEBREND BERE r-tr RICHAK
L, BEROLESED >N, Zhilbhrhdb
59, rtr RiICH T BHEKBINROHEKS 3 Hlic
Booh, CHLRBBRAOTELERDTSOTSH
D, r~tr BEETOT FoBRNEZREEISC
LERBRTEEDEEZONS. TDIH2HIT
i OSTT KB THRABOEREIE O, T
LEHLETEROMLREDTUED M RER S
.

OSTT 319544F i Althausen T.L. 52 AsjpifE
ZIL L BB FRL02BHF AP ELTERLLS
0T, FEED OGTT &IfkEihiz s ik L <t
OYLREZHET 272 P THE. SEBVE
ik RIEE AN 5 BB OERE - RN
BERAkYD, BEERRITERVWD, REELU
Sun. D.CH. 5|t X > TRINTWBEHIIC
SNTHRHELTA2 E OGTT - OSTT T Glu @
MO RO TLEDTD SN/ 2 TR r-tr
BICBOTIHEOBD, 97805 OHLIRE
OFiEREDbNT.

LdL, TERARBOBERMEEICKS R
B9 ADT, rtr 5 - HEEELE L TER DM
[LRIEORTRHET A LRERSHLPSL
nig. OBTTRIRREANABROD 1ET, ~Z%
=% & U BB AT % O BRI NG O&EE
ZRE L, M EOBRELBRT 55T,
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WIRABYERBEOZENICHV S, 40
BETIZE L TG, Cho it D\ THRET L.

M TG FAFOEENK SV OITx LT Cho
RBZOEBRREAEBT N ENH ohTY
A7 AHOERD  ZXEBROKENE L.

r-tr { - %ELET 5 &, AKX - TRTG,
Chod L5738 r—tr BICHA S iciH S N7 Bl 3R
ol Thid, BRPAREEREICAHONS
BHEROMEIEEZL LD OEFH L —=V 7T
X ZREARBEEY 25, rtr KEBHEKRROI
HELEZONS.

LU, AERTRAMR 3RHEE T LRI
w9, REBHEOEE, £ O%OEEMERORE
RAGETH - 7cfcd, Bk - BKAEEHEET 5 C
LREETH 7. OBTTICRES g EEEH
5EL « BIEEE HIRT S 5 10 I3 BIEERE I O & R A3
RARTHHD .

MR R RS I T OEE - S E,
BRECKESEELTVAY. BEREKSED
h2EFEEBERBEOHEMCI20TY, %
fo, A EERSBRBDICEK L T
3,

i, MRRBAETHAWERD ODHIC
AmyR{EEZRL, £OWEICK DEENT 51420
e UMz, rtricfEd Amy OF B
mhsEn ohte 1EZ, OGTTO uksihis hoE
RFEBERUP GERUNELTHWAT &5, 4
WEOHRICLEDDEZAONS.

Mmoo OFTRERD Nl Amy, Lip O r-tr
ICHED BT ML - SMEDOET, Fildahig
ORDICEL D EDONEHLLTILIZND, r-tr i
S EENL, EE L —= v SRR E L
REZUTWBEZEERRBRTE2HDTHD, HLE
HEEZ B L THKED.

BES Amyic 20T, MELFBSETO Amy
DOEEA « SWEMEIT 2 &0 5 BERE & OBEN
EHINTHWEY®, —F, BERKETO Amy,
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Lip AW RET 2 & EZ DNAEHV ), 1]
iwH Hlc OSTT, OBTT icff( 5 Amy, Lipd
WAEDR, BHEEOBD LRI WEEORD &
ZEZoNBDPPLLTRIEP .

i, MELREOED Seh -7z OBTT i
BOTH Amy BRBKOZE#HZR L, OSTT KB
J3LipZEEILRABETH 7. 2070, Thbd
DEEZFERHEOEEDLHTRRPTES,
{bE R vE v ORSOBFELIE.

UL LU, r-tr BTRESEASERS W TED,
DWBDRER, WRBHEIN:.

—%, OGTT itk 38 | 1 OSTT,
OBTTOHRER ER—FK LS -7, RICMAE
bRELZOFERIZPL L TRV, BARE
DRV K AEBOERRILESLTHED™, 4
BOBRFEDVHKRETEHAS.

Amy, Lip O2MEEICE S BB 2 HE LI fl
2% s, 5% 13304 HEh DAk
i Amy OEEMEZZED . BR*R7v=s5y v
BEHRIC AmydD L5, LipO REZRD, EEHW
1% 10km EHICBAZEIZS 25, Amy, Lipo k
HERDI. ‘ '

EENITRE S I i B SR TE M A B O E B i
X9 B EREEBERRETE CERERTHONT
WBD, PTE S IERICHE S BREHELE S
v POMBBLUE - BROGTHE R I B E
U, BRMBcoOERRHcBIERE KB
5EHE L. T, BEMHEROET BERERS
WETZ &9, EHAENRIESOmGEL K
TIEEPCEDLELL L, 4B LN BET
ICPES Amy Lip @ FEZ%HE (Df@ém&% o
nN5. TNBE~NOEHEEZRT LT2E35E, &
HEHIBCMOrOREEEZ 5 %@&%zb
N5. rtrick-7T Lip o LB milahi-c
EDSrtr BEDHEMZEBT L0 TRITVD.
LU, FUKHEETHSZ Amy B0 TRTO
HMREZEINT, BEFEOATRHHII TSR

Dringloli ¢

WTH53.

NP S P B RTE M EE B O WEM 35
Bnicd, 4%, EHOBREDEHEREEZERIC
AN Z OBROERSEENG.

M DOHEAL - RIBEICIZ K S S AEMEET
L55DEEZONDE. VWHYWBERLHDOKRBI, K
DROFTVERERE DT, B« BINAEIK &
BLTOBEDTRIBODPEHEERINTORICH®
H6d, EFEDODWTERBMICEET 2 L
HUSHRABICHERD 510D, ¥ -7 R
SNTVRY. ZODEEOXREIEETIE, &
VBB OZANREOREE TRERTEFIC
ELOTH—MRERECROBETHBLEEZD
ns.

4k, £ L OB - WIREEEHETE 3BIFED
FHEERETCE, X5, 20FEA2HONTHE
ADHEAL - BIEEDE#EPER & O & % 118
U, TOBRDKE - EFEBICHILTS C EBH
EN5.

AE, HAb - RIREERHEST 25 E LTHL
TeTE LG ER I PR S b bl - IR ), i
RREEEZFOERI, RBck o BBZoa
HIWNE VT &, BRBPHEOBEMISF S &7
5. LU, Mrb¥E - lREEECIE, WMk« %I
BELSMICRBIR OB SR & L, ML - B
AP OMICHET B ERABETH - 7.

LdL, ZEE XD HMICEET 520 cRML
G OEm, BHEBEOEEREDHE EDkE
AT D 2BEEOHERFRETIZ O .

F/c, M R SR S, EALEEI
FVEHL, oI v—= v EliCk 5 EE
PEEIN, BEBE~NOEEMHRINS:. Ch
i, Wit BIEENOEBLRET 36D EEZ
S, MmHEpERREEEESEERT 3 C &
3, EAL - WEEERO D D—BI LB L &
Bbhs.



L b

BEU/ER) b L — = v 7 DML - BIREEIC
RETEELBRT L EAEANELT, BER
ABL6 ZERIc, 4 ABOEN —=v IR
BRLU, T O pigicHll I A 37 (OGTT,
OSTT, OBTT) % X UEBIE 5 (BET) i
D Mg - [REAE), GiREREEELE TR
MU, DFomEEEk.

1. OGTT, OSTTiL 3 1 5 I Glu ZH &
D, EE L —= 2ok Mt 5o Glu il 4
R OTHEDRD NI - Jc.

2. OBTT itk 51Mth TG, Cho £8X b,
HE L —= v SIS MFL S DEEBERD
TLESHEER S, Ud L, BEEENE,I-7-
7%, Wik BIERIC DWW TRIBEL B X0 -
y ol

3. I BB EERE R EACER I LY
EHL, 2hoREH L L—= v itk B s
5L EMRED LN, EH bV —=v 7 DR~
DEESHEERI NI,

D EO#ERPS, BEMALLEH  L—=v s
BEAL s RRRBICEEEEZ, BACL-TRE
EIEAAREESRRIN. S5 EH 0
b« B e e T 2B R FE LowELT L
XTEAL - WINEE AR T 2 ER FEE LTES
ThbrEERD.

X #

D FEIERM ; 7 FokE, 7 FoMEANRER BAE
#K, 38 :580—592 (1980)

2) Althausen, T.L. and K. Uyeyama.; A new test
pancreatic function based on starch torelance,
Ann. Int. Med., 41 : 563—575 (1954)

3) Bjorntorp, P., M. Fahlen, G. Grimby et al.;
Carbohydrate and lipid metabolism in middle-
aged physically well-traind men, Metabolism,
21 : 1037—1044 (1972)

4) Borgstorm, B., A. Dahlqvist, G. Lundh et al.;

=207 —

Studies of intestinal digestion and absorption
in the human, J. Cln. Invest., 36 : 1521—1536
(1957)

5) Dringoli, R., P. Ravaioli, P.L. Orsucci et al.;
Amylasic activity of the blood during physical
exercise, Med. and Sport, 3 : 274—279 (1969)

6) Gardner, F.H.; Oral absorption tolerance test
in tropical sqrue, A.-M.A. Arch. Inter. Med.,
98 : 467—474 (1956)

) REMRK ; MRS O BNES), KR, 22
(E&) = 59—81 (1974)

8) Goldstein, N.P., B.W. Smith, J.H. Epstein and
J.H. Roe; Effect of the oral administration of
glucose upon the concentration of serum
amylase in nomal adult human subjects, Am.
J. Physiol., 159 : 20—32 (1949)

9) Hellebrandt, F.A. et al.; Studies in the
influence of exersise on the digestive work
of the stomach, I,II,II Amer. J. Physiol., 107
: 348—369 (1934)

10) AHGE), THERE, EAEEM; PSFX itk
% PRV INRRBERRAE & SR rh e R 0 B8
£ THERE 4:667—673 (1983)

1) BBRX, BHK, BAEE  MEH0 Y —¢
ORERFHEICB T 2iEE EREICE T 585
O, EFDdHPA, 117-3 :124—126 (1981)

12) Kabler, J.D., W.H. Atwood, and R.F. Schill-
ing; Serum turbidity following a fat meal as
a test of malabsorption, J. Lab. & Clin. Med.,
54 : 427—433 (1959)

13) WAR, REEK BERE  EEHEoMs 2 h
=R b, REER (1985) .

14) DHRFERE, FHZL, (EBEEM g0 KhE
B S ERBROET, B¥0dwas,
119-7 : 587589 (1981)

15) BAEAM ; BAWHERICE T B EERRL e
ZRKBE, VERR, 18 :1—7 (1970)

16) Leblanc, J., A. Nadeau, M. Boulay, et al.;
Effects of physical training and adiposity on
glucose metabolism and ** I-insulin binding,
J. Appl. Physiol. Respirat. Environ. Ezercise
Physiol., 46 : 235—239 (1979)

17) EHEA, ZILEXE, LEE, RAREEXH ; EE)
KD BIREEICET 20158, (RHBTE, 18;1—
13 (1970)

18) BAFET, WY ; Endurance Exercise [CfE
SHERT 27—« Voe—LIEHEE ), KH



— 278 —

22, 35:326 (1986)

19) ETFH L, NHFEL, AEESH ; SEXRERSL
FUHEER O _EIBEBENTEAD BAASNCEIZ
TEEIONT, BRH(BRELME,

78 : 708—717 (1981)

20) HEFIE— ; SOER S BEORIR, HEABOE
KB, 7:227—237 (1977)

21) BEFHHE, SRE ; HRIGRE, ik,
47 : 35—40 (1970)

22) KRG ; BHRAEKO BRSWMR O MRS R b
Y vickd AR, RAORE, 27:214-215
(1978)

%)ﬁﬁﬁ,ﬁﬁf,m%ﬁéﬁ;%ﬁ%&m%fi
5 —EiEME, BARBEESRERMSE  T4:190—
195 (1977) '

24) BREE, BRHE KBt =7V 1r—21i
B 2 MRS OB, KA, 85: 328
(1986)

25) Rowell, L.B.; Regulation of splanchnic blood
flow in man, Physiologist, 16 : 127—142 (1973)

25) ZILIFEAER, LEE, AHE, KTRE ; BTk
BNRE & ESERHRE L OBR, KO,
49 : 33—43 (1981)

27) WKW 5 ERRICE Y 5 A D WHIER T ICH
T AW, BERE, 19 : 772—782 (1976)

28) Sun, D.C.H. and H. Shay.; An evaluation of
the starch tolerance test in pancreatic
insufficiency, Gastroenterology, 40 : 379—382

(1961)

29) AL, HhilZ ; M EER EET e
& U7 EEITRENL D 12D O FE g, 79>
b RAR—VEEE, T7:63—73 (1986)

30) BMEGE ; BRBEOBANME KB X2 E
BT 2 EBRIIEATE, BANLARESHE,
73 : 1056—1069 (1976)



	page1
	page2
	page3
	page4
	page5
	page6
	page7
	page8
	page9
	page10
	page11

