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KITAERERE ST 2 BB ED—DTHY, ENTIIEEDK 60%% d5HTW5, RN
DR, FREPIRERIISME D —DICKRELGFAT HIENTED, MfsMRIZILMmAE,
Bl OFEND D, ARV TKSE, REFRLEELIRN O ER T 2L,
EEEW A B LN 52 L, BIOMKRIRMEI /2L O BERBE42 L TD,

RN DK ST B ARRLTDIRBEE U KIEE 59, EMNIBIKIEICKD L, FITRTERARnLe
BICE G MR AME T3 570, RIBREBESIIHIShD V), Lieis-C, BEREE T CofE
FRAR—=YRETBNT, BATELTERE TITE T 5L IED IR L2 D, OIS,
BEATEIAR =BT D87 4=~ ZADIK T *Y, 597 >0, BAMEREDIX T 7, kil
FE S, Sy EAE Y, PREERE R 'O, SRIGERYLE 1, (ERL 17, ke ZEARNE Y, 5 L OVEBRME L
PRI V7Rl xR EIR ED BRIV RIBE N TND, T DT, KM L BAKREZ
TR 1B T HZEITEETHD,

UTAE, RTINS T ADBHIEICREL T0D Y, 7o, BMIEIC LD CH 1T~
BIOERNCHY 10, fhxiie S ie o TG, 22T, BVPIEBRFE IR R DS 65 5%
VL EOEIE T, ANNHIDORAFTHEIBE D E . ZAUTE S 2SR AEIZ 720
RTVZEDBBRL CWDEB X NS, T70bh, Eilimg X, (KNORKSENFAL TS
Z&, MBFARSREDOIR FIZXOMEDEE 2 EUILRD 2L, BFEREORICIVIREY
DOIBIT 2K AN T 2528, BROEHEREDIR FICRVHEH SN DK &£
LR EMD, BIAKIEIZRDRLT N EEBZ LTS Y A% fa ok R 35281
£, Bl OFPREBE OB TSI, KO OB EM N EFT T mELEE X
bihvd,

P AIE L 6 LI A3 A BICEHT I, BT K 0 AR ISR IR RSB RN (R A3 1%
Fh ), BLXOERNA~OKIRILASEHLHTHHIEEND, 2 DOEHENRDHNDHEE XS
D, BAKIED TBEDTDIC A E I T 2HCEHIITAK S RFFRI RN, BAIEDIGHR DT
BT DECEHIIEHD e K RIS, FRITSRDHNDHERE THDHEE X DD,



KOTRFFITIE, BIRIZIIT DK LONa O BRI OBERE DB o TR0, ML K &l
RASMIE DR T LRI BAMRL TWD, RBEIZ TNV T IZdo T, Mlas R R
IZT VRAT AL S TSNS, YT LT ATBIRIC I B K RN 2§ 5@ E
w0, MIISNRORBIEDR R ELHE, BUR FHORSEEZ B IVRHEII, YT
YT DT I IR BAIIHIL, RBEAFEH T D, ZOREEFHEH RAEF ITEHNTND
BAE, MRAMEOREIE IR F 5L TV D Na O B MK B2 IR EL TNWDHES
25, AESNEEME FLIZGA, L=y T ot Ty s TIVR AT aY AMEK, 7/LRA
T, BIETO Na BRI AAREE T DX 4L, (RNO Na' a4 25247C, Mlashk
BAMEL TWDEE R D, Fiz, DEMET Y LFRSTF R (ANP) bR K & ORI
BIG-L T, MR EDHKRIZE S TLEREDNHEINDE ANP iS5, ANP IZEIHIC
TEFAIL, NafllRAE b7 b LIRS A b S 2 2O FE 32,

NI DA WRIIZBIL CTiE, Na'e o v a—ZADW N 5L T D A IEST
WD 120 K Gy ORI E BE NS D123 11 75 % BREN 1) &L CTHsY, /MG Na' -7 L=
— 2L AR (SGLT1) 1285 Na' b7 /L — ZDWIN A, 185 E 722D TERI R L TR EL %5
THEZEZLNTND, KGFIE, AR Yr7iar7 7 7RV (AQP) L TR S
HEBZ BTN, AQP 1L, KF ¥R/ ELTIKZ L I E ThDH, AQP L2 DDV 7 7 ) —

T AZENTED, —DOl, KOAEZFIRIIZFZE BRI EHH D (AQPO, AQP1, AQP2,
AQP4, AQP5, AQP6, LT AQP8) Y, £9—iF, KDV — LR FE L DKy
THiBIBSEHHD (AQP3, AQP7, AQP9, FL TN AQP10) P Th D, /MEHAMCIX, TESHIRA
(2 AQP10™, JLJEEAIC AQP3* 3 FEHLL THY, KW BIFRL CTND ATREMEA RIS 4L
T3,

INBTTDIRGIE, WO DRVE AL TRiZZ T 52l Sn TV, 7
TAT T (ANGID I, /MG TOKRGRINZHRE T 2MEMRHLZEbME SN TS
229 F7- ANP 21, ZBMHZH1T DK A T 2 E AR E ST g 22 2 nbo
FILEANTEY, RNOKIREEITIET T, /MBIZIB T 2K BRI AT S TODZEN R

WeSD, Fio, V7 TUVIREWELL TEIK —i(EZ R (NO) b, /NMETOKIRILIZEE -



TWDIEDRIBEN TV D, NO BRDRIBME THLT V¥ =1, KW ET S
Fiz, ZOTNF=DORRIL, NO & kBRI EHITdh S No-nitro-L-arginine methyl ester
(L-NAME) I2X0 T Bl &5 ¥, —J7, L.NAME O# 513 A BRI 2K 3R I 2 L
HEVOHELHD Y,

ZHVET, AROAARECEIOBEREIZBIL CITEAE LT O A P L LU TIFER ST
7oy, BRI IZOWTOMIRITRTIEL 72\, 2o VE IR LE IZB W T T 7 — I
FOATFRRUERET BRI S TRINE LD, SGLT1 128D Na' B LU )La—ADk
ULASK AU B -9~ DD E[RIEE, T FRhTU AR —H =28 H T F RIRILH K S RIS
BI5-L QW2 eame oW 035 °h 3,

BT, H<PDRUVVREREL THIHSITE T, R, K 3% DZ L ~IE (LA~
H) ZEte, 3L 3E1E 20°C T pHA.6 (CLT-E XTI Dy THDIBA L & EEKIC
FRDIRTA L L STEIZRBISND, T BAATEISE, BN CERICEVEALT D720, AxA
BB LT H NS DOHE ISR E VOB A5 P, WALV EIE, REZy
NIBGIOB A BAREN R BN LB R T LM E N DL 0, Fie, A FL I Eidm
AT IR E DA T I a2 E P, TTBAL KO IHZ L R A AR HERN SR, 5 1 B3
RMEN T, R A LS ER IO R TARTA T FRIE, R L 3B LD
HEGITIIR DL P, 5 o T B A AN R B Y, £, FRzA T FR B IO,
REAZ TGN DRy ToHDHTINT 2V P, 0-T 78T VT IHRAEE A &0 A
WHREZ A T AN MBI T D,

AWFETIL, A NTEBLOAL A VERRASTFRO—2THLRTARTFRD
KO FARIC I T DI REZ T IE LT, KA flifa1E, MAKIEICZ2 DRI FREEL TITH o — AL, it
IR o T BIZIBIR B B TITO 7 — A KRBICE D, AFFETIL, 227 B DK RS
BEOHS A TEHRARTF RO BIRE T DB RE A BIHNZL, BAED B

BIWGROTZD DR GHAEISH T 5282 BE T2,



B 1T NI I EOKSREFRREBAKE T BB DB 3

=

il

CER N

EENC B BB COMERICEVERNICIE £ -T2 BAD I D7, ENIFEITC R LD
REICIVIRRFIEI AT, FITITNERD BVMRIRRE 2 FEEE T 575, M/KIEZ 5| &7
YAZHB5, BACIKKRE TITFVTF N TERLARDEEGITEE MRAME T L, AR FHEiHERE D 1
HEND Y, LEd->T, BAED T D701 I3 D MifE I KO BAKIEZ B ZE RN HE TH
%o MAKIEZ T3 272012 B i EI23EE FE ORHIIE T 280HIIE, BE BRI S L
K DIRELTIITHRM SN DO T, RIRFRENZH 2 TERPICRFISN DT LA RO S
NDo IKGRFIENIR O m W E RN, BBEREE T COMFRESEE FORNIERT 5L T, i
IKIED TR0 RS W TE D,

KRN RIZEAL TIZLOBFIE T TR, fCEb~D Na™)<8FE D iingsk
IIRFEN RSO LT LN RE SN TS, ZNHLDOWMEL, +o7e Ko kFi2I R E1/5720
IZ1E, Na'l3569 50 mM, FEE 13K 12%(W/V)DIREDKLETHLI LA REL TWDH, LL, il
AIETFBEOT-DIZ B EHNTAE T 280BHZIE, 260 Na RBEE OREITETE5E5 25
D, H A7 Na OB FHE UL U 7%, BEELo M8 T U TR PR3 <0 v FP AR if g *
Zo| R ERMER O DT ThD, — 5, AL T BEITH KRG RFIIR DB, DR
(LRI TR IDD KREWEWHREN DD ¥, 207 E a7 8EHT, Na R E
DIREAARINZZRDD, @WK RFIRE A T LW TE, WAKIE T2 BRELZ
H & IR B BUCA H7ZE#E 2 b5,

ARETIL, LA TEOKRGRFFZNRITAE B L, BAKE TR O B H AR T RE
IR BB AR R T D2 e B L TR A T o7, £7, A X 0B R oA 3
FORTAZ L RB ORI URFFNRO L, FLo /S E P LK IREF R R D BRI OV
THRFEAT -T2, I, LA 72 b U T- B (Milk protein-enriched drink; MPD) 7K

SRR OFHE DT, ZRE K (DW) LKA B LTRSS COOBEE - B R



BHCA AR —V AL (SD) Z 5t BB EL THER L=, 51T, A2 AU DB BT DK I 1

BFIZHE AL, MPD DK IRFFRI R OEFIZONTELRLT,

%2 8 MBIV A

R}

FEBR 1 T, BEBA FeHis, KB 207328 91.2%((wiw), TEE 1.0%(w/w), B
0.0%(w/w), TR A 1.1%(wiw), K53 4.8%(w/w)) BLONTF—ARTAHKOFTAX L3
'E =4 (Fonterra, Auckland, New Zealand; %>/ 278 91.9%(w/w), JEE 0.3%(w/w), ¥
B 0.6%(wiw), TR A 0.5%wiw), K5 5.1%(wiw)) 2 HEF U7, 9288 2 T, ILas <2
B HE4 (Fonterra, Auckland, New Zealand; %> /~7H 77.2%(wiw), TEHE 1.2%(w/w), HiHE
9.2%(w/w), T RUT7 L 0.1%(Wiw), K5 5.3%(wiw)) ZlE L, LA /S B OMEN 1, 5 BX
O 10%(W/V)DIKEE IR 2R U T, L2 o " LIS DSy DR RFFN R~ D G471 ~5
72, 5%KEEHRIZBEAL T, BRAAABICIVZ RV B R ELTOKIEREFR LT, [R5
WZIE, Sy iy -85 3,000Da 7 /L4 — (Sartorius Stedim Biotech, Goettingen, Germany)
BNz, AIROZ R YR LY Y =gk (Thermo Fisher Scientific, Wilmington,
DE, US.A.) THIELKER, 2oV HERESRIL 95% Th-Tz, TR 3~FER 6 121%, SD B

L OYMPD # 7= (Table 1-1)

FEBREN Y I L O B S f:

7 W OREME SD R TV hAE L2 (AR AT )Ly —, #f]), 7o b, 18 21.0£2.0C,
I 55.0415.0%, FRBT 1 H 12 R (CFRl 7 RE~/F1% 7 k) ICBRBEFREI 2 e L7l == 10380
THEIB LIz, 7ML, CRF-1 BRI (A )= 2V EERE T3, B0 K OVUV £ KE H B
(CHEIREE T, FFERT, BEAR 1AL EOBEHIRZ W ThbFERmLT-,

72k, AWML, M SHINEEMY LR B2 O ED LB BRI T A E

(2> THEMELIZ,



EER 1 P A LR AR RIE DK R TN B Lk

KA RFFZHRIT, Tshihara SO 715 V% BB IRHIILT, T7ebb, Ty e O TEEIO#
M35 5-14% O R Y B OB E LRI L7,

Zv M) 20 BREF OME R I KON 4 REOREKZ SR 7214, ZREK, S% I BARIK, Fi2i
5% RTAZ ST E R A 6 mL #% A& G- L, IREEUH O — I Uic, #% 0 5-1% 4 KFH]

£T 30 Iy BEITRZTRIML, JRYEMEZELTZ,

FBR 2 FHZ TR LK R FFEN AR D BLR

KR 1 LFROITIET, O &FRGBIURIEEOREZIT o7, sUBRRUEIEL T, 28K,

1%, 5%, 10%3L5 > /7B IRKES MR FI21E 5%FL5 2 7 EIKES R DRI Sl - T,

EBr 3 MPD DK 1EE N

FER 1 LRRRD TTIET, # NGB I ORI RO EZ1T 7=, HBEUEEL T, DW,
SD F7z1% MPD % v iz,

o6 OB GRI, BDBeG14 2 RERT IS KON 4 BER R ITIRERRARE VR ML L 7=, M, H B
ERZyHT 41 (XT-1800i; Sysmex, i) % AT~ h7Uy MEB L UEZ ae U EE O]
BN, ~~ Uy MEB I OANEZ7 0 U RN DR 0GR HRE D B 5 4 R % O
MR LB A SR D72 Y, B DML, ~ SV AL Doy BEL , Mgzl iz, £7-, &
PG 4 R OB ML T RISA Y 7T W NIRRT CRIIEL, B BL0VIMEZH LT
NEMEERIL T, WAMITBREHLEEL, WA Th DKy EEZNEL,

MmEROIVTF =S LR, TORTAT L (E L7V, BE)IZKY, Rp7LT7F=0
REZ VT F = IE Ry~ (FGHiEE, KB ICEZVRELT,

BB DAKROEWRINHEZ, K ICEVFHE L,

IK DY (%)

= (1 — RARE(mML/min) / SARERAJEH F(mL/min))x100

= (1 — RAEBE@mML/min)/ 7L 7 F =207 F A(mL/min)) x100



= (1 — MIEFILTF =P E (mg/dL)/ SR H 7L T F = ¥ (mg/dL)) x100

B, RERKEBRELL TV TF = 2T I A% A,

FER 4 MPD 5% DMIER T LR AT O BV T LU s

T ) 20 FERIOAE R 36 JON 4 REH] DAk 2 S 7%, DW, SD 721X MPD % 6 mL #%
A#5-UT, # A& 1 RISV 7T BRI T THEE REIAREDER ML 72, ik
X, ~SURLER S O BEL, IR AFARL -, MR OT VR AT O AR EE T VA AL
T oA (LSI AT 4= A, HE)IZED, /XY T LI 2% ELISA (Phoenix Pharmaceuticals,

CA, US.A)IZXWRIEL,

EEr 5 MPD & 5% OifufErp A A HR

ZTw ) 20 BEE Of R B L OV 4 B Offak 2 SH 7=, DW, SD %7213 MPD % 6 mL #%
&5, B AR5 R1IB L OG5 % IR AREFF IRV ER MU 7=, fikIE, ~/ X)L
Pt M BEL , AR AZ SRR 7=, MEH O AU PR EE A ELISA (BRK AL FFZEFT, 4

) THIELTZ,

FhR 6 MPD DK IRFEFN TR T DAL AV DEF5-

MPD DK RFFN RN T DA AV DB a9 5720, AR TR/ (STZ) I
VAL AV 3 UREE RIS H 2T N Ve, STZ 137 Vva— AR O EE /557 /v
XIALBRHUES I T D, STZ 137 Va—ArT AR —4— (GLUT) 2 IZ&0 7 L a—A L [A]
BB ICERDIAENLDM, MDA 0D GLUT (TIZBFRESNRN 9, 4o R pE
I B ABIRIZIX GLUT2 3@ 38 BLL CD72, STZ LI B ML ~ Ly BRI A A
SRR

Ty MT STZ 7213 (100 mM 7 = FEFE TR, pH4.5) % 50 mg/kg (10 mL/kg) MEEN #¢
H.UT=, BEIEN G030 7 H %, ZERERE MRS 270 mg/dL PA EOfERASebk L, S5k 1 &[]

RO FETKR G RFFNRATIAM L2, 72720, STZ e 5-HELE IR B RED IR EDE VAR



ROHINTTD, FEBR 6 TITFBREICEI O 5 8% 20 mL/kg &L, KPR Ko 5812
XD IRPEM O L) ARl L 72, SERECEFEL C, DW F7213 MPD % 20 mL/kg #% M i 5-L,
4 IR £ CIR PR A IE L 72, #% A #5-A1T, #4530, 120, :5XK00240 25 # IARIEFFARED
FEIRFER ML AAT o7, BRI DK BRI R A S8R 3 LIRERDITTETIIE LI,

HEEHET
AR E A K QNG R I R MERR TR LT, BERHFATIZ, Bartlett O E Torik
PEAMRE LTZ1%, S5 BOEDME E TE DA 13 Tukey-Kramer ORE, 5453 BIMEME TER
Y5813 Steel-Dwass DI EZ Az, WTMOBRES A BEAREIMH 5%E LT, ZibO

NI, FESFARME Y 7 b (StatLight; Yukms, JIIE) 26 L7,

B3 AR
EER 1 W EA L LRI AR L 23 E D KSR B b

B TR R T 2 RFEO R YEM A Fig. 1-1 (IR T, D BA LV BIORZA X _7H 1S,
RO 590, 120, 150, 180, 210 3L TN 240 432 128U\ T, ZZR/K LB L CH BERMIREZ R~

L72(p<0.05), W EBAL LR A X RIEORNCA B ZEITFRD B2 -Tz,

FBR 2 FHLH N RE LK R FFEN R DO BALR

FE RN BT D B RO R P B % Fig. 1217 T, LAV H 5% KEIEIE, 90 53 %
& 150 5314 C, 78RR E L TR BB Z 7R L7z (p<0.05) o FLA 2737 B 10%KIEIR 1T
60 F3 14705 240 73 FETORTOREMIZIWTHERKE R L TH B & lE2 R LT
(p<0.05), — 7, AL _VE 1%KEHRIL, WTNORIZIBWTH AR KEDRICH B
IRONIRoT, e, F RO SY%IRESHRITFLS B 5% KESHE DRI A iR Ikt
LC90 e BLUN50 0 1A BB E R LT (p<0.05) , FLA L7 5% KRR DRI

IR LR K EDMICA B AT RO h-T,



EB 3 MPD OKGRERRN R

B HE RN BT D BIEO RYE 8R4 Fig. 1-3 (TR, 90 231%0°55 240 43#% £, MPD 1%
SD BEONDW &L TH B/ @iz Lz (p<0.05) , F£7=, 90 701% 05 240 43% £ T, SD
I3 DW EH# L CTH B EEZ R~ LTz (p<0.05),

PRH Na P, JRH Na BEiE% Table 1-2 (273, JRH Na'JEE1%, MPD /% SD BE
DW &Ll LCH BZemaz ~ LTz (p<0.05) , 7=, SD IL DW &L CH B @ ez ~LTz
(p<0.05), SD & MPD @ Na #Eiltt Sl X FRIFREE THY, DW &L CRffEmZ2 R L7203, Wi
NOREMICH A BEAITRO DIV -oT,

B T O H BELOVNMENEY DKy &% Table 1-3 12~ 7 . BNEMOKS &I,
DW LL#L T SD 5L U MPD 3@ & /R LTZA8, # 5 B e il TRIFEITD T ThoT,
INBNBE DK GF EIZOWTIE, BRI OFEEITHRINT, HERITO TN ThoTe,

& 1 G- O 5 4 R TONS MUY ME, ~EZ BE U REOZ LB A
EEZEL, WTFILOREICRB W T M (LRI T EDE AR U2, BERITIIHEET 7/
I B ZAIIMERR S NoTo (T — 2 ITAWE) .

KOS Fig. 1-4 (2777, MPD |%, DW XV SD Ll , A B/ mfEa R LT

(p<0.05),

EEy 4 MPD % 5% 0IER 7 VR AT a B g

FCRHE S 1 R O MAE R T VR AT R BLOVSY 7L R % Fig 1-5 1077, 7
JVRATB1X, MPD 28 DW &L CF BRI EZ R LT (p<0.05), — 7, YT LI,

FERNCA BAITRBO LN,

FEB 5 MPD 5% DA AV HER

MAEH AL R AR EE DOHER A Fig. 1-6 127, SD BLUMPD Tl HHZITA LAY D |
L, 30 0 ZICE— 2%/~ LTz, 30 BTN 90 4374 1238V C, MPD 1%, SD 3L DW &Lzl

THEZEEZRLUZ (p<0.05),

10



FZhk 6 MPD DK REFNFIZXI T DA AV D -

KRS Fig. 1-7 1287, B 7N TIE, A5 60, 90, 120, 180 3L 240 471
(23T MPD 23 DW (Zx L TR B2RMEAEZ /R L7 (p<0.05), — 5, STZ 57 T, Wi
OB AIZH VW TH MPD & DW OICH BRI 3380 biisn -7,

ECOKBFRINFESL Fig. 1-8 IIR- T, [EHT7VICHBWT MPD 285 L7 HED ML 3 #EE L
LT B EE R L2 (p<0.05)

B O#E 30 3% oA A EE Fig. 1-9 12797, IEH 7Y M CTid MPD 23 DW & EhifgL
THEBEREEEZ R LT (p<0.05), —F, STZ H 57y NIV b IER 7Y b DW £ Htk 20

LA BEREEEZ R LT (p<0.05),

TEBA L BIORTAZ L 7 E IR FE DRSO R RFFN R A R L2 8 (Fig. 1-1) D05,
KGRFFNFNTHS o R E OFEFAIARAF LR WD E DRI, IR A Z L R EET1BA
AL, TIUBESNRS TR, MEENNEI T TR, RO EBIRU BRI B PR A I

BEORBHD LD, ZHUL TSN ORER TH -T2, DEA L ERTA L T E OB FITEN
RO ELT, 1) B EBAHEG 40 3 LRI S A, [ 7 B @ iE%

T PZEDD, KOGRFFIROFAM R DZA LA —/ATBNTEENE 2otz Fiod
2) BB T DI, HALRTE DK RFFNFITA L AV WMRELBIRL TV D EBE XD
DM, EBA L FIZIARTAZ L SV EREIZ DML A ZD PR EEHER I TR O B
EVIHENRBD P, K REFDRACIIZE DN E U o T TREME N B 2 B,

AL ERTAZ L ITEDIKGFIRFFN RN ZED RO BRI T80, LIBEOREH
BOTL, BB E OIS LS B A BAREZD T 07 L O HE A SEE~ D I L T
DL I E R ANz, BT BORGRFFIRIT, RIS EL LRSS
(Fig. 1-2), F7o, A VB XDH B/ IREFN R EGDT20121%, At oFLz 8

IR EE 1K 5% B THAZ LI RIS T,

11



A B OFERIfE LI A 37 B2, RO Na O E 23S F T D, Na™ O
NI RN R N DD ZENHESNTNDTD, LA T IKIRIE DK RFFN R,
PEE S Na DS BL CODATREME DS D, 2T, S%HLY v/ SV EIKIRIRIZ OV T, BRAMA
W EN 2 VB HRRBELTKESIRE D AT 5Tz, ZOFER, 2o VB ERELTOKE
ORI REF N RATFRB AR E RS T, A S E KRN R DMENZ L& B LT (Fig.
1-2) , ZOFERDD, 5%HAY 27 ST BIKEFR D KSR FEFH R0 T2 Na O O T 513/h S
W ED RSV,

INBDFERND, K 5%DOHH I BEETHENT, KORFFZIRB @O E RS
7o T TRIZ, K S%UDHS L R EZBLA LT MPD ORI REFN R Z, DW BLOBEFD
KT FFGEENCd D SD LLLER L T-, ZDfER, MPD fEHitk O Jr PEit i d b 15 (Fig. 1-3),
MPD DK RFFENR DI @MW LRSI,

SD BLUNMPD DKy & B, ZHEI96%, 92% CTHY, DW L3k OE 5 BICE T 0%
o7z, LHL, ARl FRYEME O R TR Z LIT R &R0, SBRECE P Dk 55
B REDBENOEIT 3 NSNEHEZRSND, 7235, DW DKy 5-#% MPD [Z&hH 7
BROFEZT 572D, 6 mL O DW 25 LI-5AL, 5.5 mL @ DW Z# 5. (MPD % 6 mL
BHLTBROK GBI Y) LI2GE ORI EZ LR L7225, 240 514 DIRYE &I
BEAITRDOONR ST (T —2ITAWE) .

KRGS DIMAE I IL SAUPICIE LB NICFE > TOD A, fEILT K%, <0 B 8 i it
RN EDREFE D720, FTTITHTTHIENTERNY, LnL, BB THROE B X
OVNBNE R OK Gy 8L, $#5 B THED 722835 (Table 1-3), B EHE G-
4 BE4121E, DW X° SD L[AIBRIS, 5. L72 MPD DKy DEITRMNIZRINES =B 25
no,

FHEHEIRE O ML EZ B E LR R, WO Th, 4 R %o i T &3
HIML TS ZEAVRIRSHLTZ, MPD (IMOEERE FEi LTIl R L B As MBI AR L7278,
Heat e B2 MRS o 1o (T — X ITA W) o ML B CIIRER B ZENRD

SRS TRRE LT, BIRSITAK 53 D<M TIIZRL, b —>DMIasME, 3700

12



HFVEIR O I 7 5- LIz /T REtED 5 2 LD, VK O EEZ2 N IKIED T B L 7eH L
BEZOID, 1o, B MAKIZED MR LTSS, BIEIRDDIME~EK S OB
BN, MEEDSHERIESND Ve ThD, 728, MBS RITH A -5 A X ED
T3, A BIOFRERIZISVNT 4 IR ORI OBLEE TIX, AHMRICTEIEZRE O FE 13
RENT, BEPBIE ChHoT-ZEAVRIBII2, MPD 5% 2 ML, MK L OHIaM
RDOENE DIHNTEL TODINICEAL T, A %OBRFHEED—>THD,

K RFFOBFF LTI, BICBIT KB IO Na O F IR ABIERL TOD ATREMEN S 26
ND, £ T, ETOKBWRINEEZHEE LTz, ZOREHE, MPD I3 DW LEEL T, 5% 0
TOKFRINEN G AR LT (Fig. 1-4), —J7, MPD I& SD & Na' O#% 5 & L ki & A3 R 2
JETHHZENG (Table 1-2), Na' DRI AMEHEL 728135 212V, MPD DKM RFF0 R
IZRIL T, B CORBRIUIRELSTHLTODA, Na BRI O FTF 5L/ NS e E 2 5
s,

DW & MPD DK FFIRIER D ZE13HK) 1% T oz, ZORREDOKFRIIEDZETH->Th, K
PE B IR E AR B KAE T, B2, A SRR FNZ B 5 LIZAFSE 9Tl 0.57%D 7K
WSRO ZEAIZ LD 2 (524 Lo JRPEM EoiE AR LT,

B RBACEHE 5 1 FERHCIB W T, KR FHCREBIRTDEE 2 bNH MR T VR 2T
nr BLONRY T R EZRIEL (Fig. 1-5), 7/VRATRALE TO Na fE, /3
TV AT PR AR EE S S, MPD DK 3 REFRIIRICZNGDALE BB 5 LTS
B, TNHOFRNVEATEMEEZ R T EBEZLNED, fERITEIUTITHLDTh o7, LIZn
57T, MPD DK RFHE, 7/VRAT R BLUONNY T LU TGN D0, ZOModE
RINGFIET DIENRIBE T, TIVRAT AT MR E MK T LB e S i
%o LTeHIo T, TIARAT R OREFIE, MPD OMIfas MK A DW LU TROEML TV
HIEERL TWAEE X HILD, N 7L AATHIIEINE E DR T CTH S H03, FFIC
IR O ZAGIZH U CHBUL SR T D2 EN SN TND, LIzhi3> T, T L Ok
i, BOEG% 1 RERORE IRV, MBI IS KE IR ENIRNZ AR TV

50
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48], MPD (Z, DW LT SD LG T, HEG & ICH BIZEmW LA AU AR E AR 2
EE MR LT (Fig. 1-6) . ZOFEFITIL, FLE L 0B DA A5y AR R VN KRELH 5
LTW5EBZBND, LZAT, AV AVAIAERNTIBEEROMIZH R~ 2 B2 LU
TEY, BIZBIT2KHERINARET DR N L2 RE T 5ME RN DD, VX OUTAL IR
W, 7y hONIBIEESE % FHOVTRETC, A RVAKERINZ FED D5 RN DD
TEMRESNTND, Fiz, BITHIT2KERINIE AQP2 ITIRIFL TWDN, v T ADESE
FfZ FNZARETC, A AU AQP2 DFEBLE B DN HERIILTND ), LIzdio T,
MPD #¢ 5-1% D@V K FFRIRIZ, FA SV BIZR DAL A 4300 F 5L CD FTREMEDS
EZbD,

MPD DK G RFF RN RN T oA AV DR G ARRFTIT 5720, STZIZED A R 53 UkE
ZRBPSHET-Ty W, STZ #5-7 NCldk MPD ORI REFD R FBD e -7
(Fig. 1-7), 7z, STZ 5Ty MZBW T, EH 7Y R, MPD £ Hit% OB TOKEFK
UM B A RS 72 o7 (Fig. 1-8), 7233, STZ 7w R T, MPD #5144 AV RS
NI T2l AL A WREIN RIBL CODZ LD TR CTE 7= (Fig. 1-9) , ZHHDHEH
D5, MPD O7KGEREFNFACKT LT, A AV 30U LD CORFFRIEED B 5L T

HATREMEAVRS NI,

555 i /&

A RTEHROIBA L BLOKRTAZ L A TEIXRE DK R AT THZE, HH
T EDIKRGRFFN R A B THHZ L% Ty MR T DNI LTz, DR R E Ky
AR EBHTIS 3272012, a2 "7 RICEBH AT, KO IRFF 2R AR L 2L 24,
RO R AR — VOB O R m W ZEZ B BN L, BKEE TRIICA 2 Th D
AlRetEZ R LT, TOERTEL T, A AR DB TORKFRIPEEDN B 5L TS A]

REMEZ LT,
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Fig. 1-1. Changes of cumulative urine excretion after the administration of casein and
whey protein solutions.

Rats were starved for 20 h and deprived of water for 4 h, followed by an oral administration of 6
mL of one of the test solutions. Their urine was collected and the urine volume was measured for
4 h. DW, distilled water. Each value is expressed as mean + SEM (n=8). Values without a

common letter differ significantly (p<0.05).
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Fig. 1-2. Changes of cumulative urine excretion after the administration of milk protein
solutions and its ultrafiltered solution.

Urine volumes were measured as described in the Fig. 1-1 legend. DW, distilled water; MP, milk
protein. Each value is expressed as mean = SEM (n=8-9). Values without a common letter differ

significantly (p<0.05).
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Fig. 1-3. Changes of cumulative urine excretion after the administration of experimental
drinks.

Urine volumes were measured as described in the Fig. 1-1 legend. DW, distilled water; SD, sports
drink; MPD, milk protein-enriched drink. Each value is expressed as mean + SEM (n=7). Values

without a common letter differ significantly (p<0.05).
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Fig. 1-4. Rate of water reabsorption after the administration of experimental drinks.
Water reabsorption rates in the renal tubules were calculated along with creatinine clearance and
the urine production rate. Each value is expressed as mean = SEM (n=7). Values without a

common letter differ significantly (p<0.05).
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Fig. 1-5. Plasma aldosterone and vasopressin after the administration of the three
experimental drinks.
Rats were starved for 20 h and deprived of water for 4 h, followed by an oral administration of 6
mL of one of the experimental drinks. Blood samples were taken at 1 h after the administration of
the experimental drinks and the plasma aldosterone and vasopressin were measured. Each value is

expressed as mean + SEM (n=10). Values without a common letter differ significantly (p<0.05).
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Fig. 1-6. Changes of plasma insulin after the administration of the three experimental

drinks.

Rats were starved for 20 h and deprived of water for 4 h, followed by an oral administration of 6

mL of one of the experimental drinks. Blood samples were taken sequentially and the plasma

insulin concentration was measured. Each value is expressed as mean + SEM (n=7). Values

without a common letter differ significantly (»p<0.05).
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Fig. 1-7. Changes of water excretion rate after the administration of the experimental
drinks.

Urine volumes were measured as described in the Fig. 1-1 legend. The data were expressed as
water excretion rate. N, normal rats; S, STZ rats; DW, distilled water; MPD, milk
protein-enriched drink. Each value is expressed as mean + SEM (n=8-9). Values without a

common letter differ significantly (p<0.05).
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Fig. 1-8. Effects of MPD on water reabsorption rates in normal and STZ-induced rats.
Water reabsorption rates in the renal tubules were calculated along with creatinine clearance and
the urine production rate. N, normal rats; S, STZ rats; DW, distilled water; MPD, milk
protein-enriched drink. Each value is expressed as mean + SEM (n=8-9). Values without a

common letter differ significantly (p<0.05).
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Fig.1-9. Plasma insulin after administration of the experimental drinks in normal and
STZ-induced rats.

Blood samples were taken at 30 min after the administration of the experimental drinks and the
plasma insulin was measured. N, normal rats; S, STZ rats; DW, distilled water; MPD, milk
protein-enriched drink. Each value is expressed as mean + SEM (n=8-9). Values without a

common letter differ significantly (p<0.05).
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Table 1-1. Compositions of the experimental drinks

MPD
Composition SD
Ex-3-5 Ex-6
Protein (%) 0.0 4.6 5.0
Fat (%) 0.0 1.3 1.6
Carbohyrate (%) 6.2 5.0 4.8
Sodium (mM) 21 19 20

SD, sports drink; MPD, milk protein-enriched drink.
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Table 1-2. Urinary sodium concentration and excretion

DW SD MPD
Urine volume (mL) 5.48+0.39° 3.82+£0.32° 1.98+0.33°¢
Na' concentration (mg/mL) 0.26+0.01° 0.47 +0.06 " 1.13+0.16 ¢
Na' excretion (mg) 1.56 £0.18 1.93+£0.36 2.08+0.27

DW, distilled water; SD, sports drink; MPD, milk protein-enriched drink. Sodium concentration
and excretion of urine accumulated for 4 h were measured. Each value is the mean £ SEM (n=7).

Values without a common letter differ significantly (p<0.05).
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Table 1-3. Water weights in the lumens of stomach and small intestine 4 h after the

administration of the test drinks.

DW SD MPD
Stomach (g) 0.078 +0.020* 0.236+0.032° 0.222+0.051°
Small intestine (g) 0.502 + 0.043 0.637 + 0.062 0.478 + 0.048

DW, distilled water; SD, sports drink; MPD, milk protein-enriched drink. Each value is the mean

+ SEM (n=7). Values without a common letter differ significantly (p<0.05).
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F 2 E RIANTFRO/NBITRT DK BIRES R

=

il

CER N

§ 2 HmEE 3 FETIL, BAKIEDIRIRDTZD DR HiFEEOREST Z B8 LT, BT D
IIRIBIR DT DECEHIIE, RN A~ORK N DOHEAROBIND, 5 1 B T/RLIZED, F
BRI K D RN RE AT D, L, LA S ZEITEH N T —R 2L S P
DENZEND, IR ZE FEBLT 280 JICB W TUIARIEEE 2 6D, — T, 7
VREEBER IR TR T RIE, BN T —RERLRN 0, BRSO EWSF]
RINDD, ZZT, 32 BTIIAL L A TERRO T FROKSFa I 50 AT
L7z,

I8 DA HD K RIIE, Na'» 7 /b3 — 24L& 1 (SGLT1) 1282 Na' &7 /L — AR
ICk o TIRES D, BB OFEELE Na™ 0D FsR &K 3 WIBGHE FE (2 DWW CIERE R R M T
TN D) SGLT1 IZEABKWIUREDHETE AT = R LZDW T, KELHTT2 2Dk
WD, 1 DU, FEOHEIZL > TERESND R FTIRRE L Al & BRE) ) L 552 8hi)7e
KEGETdHD >, i, DRI LD I KIS 2 S E L~ TR L TR
0, HEEIRAREENRI KR 7 ORI SRk 20 TH D, L, SGLTL IZRL T,
DMDIT AR —4—, FIZIETT I RN TV AR —F =0T FRNT AR —F— 1L 55
HHRE B TH AR DRI MEES D FTREME DS STV,

BT, TIERDN NG DK WM M F 5B BIL T, #8 Bk ~— A2 L7
TEMN DDV SN TIY, T/ BROTHICE > TR RN B D EDRIBS TS, # M4
IKIEAD TV ARGV, KBIRO s CHMET RS Rnofe 49, —J, 7 a3y
0, TZ=r O, FidaAvy DERELA LToRR DRI @K BIE R LT, 1S, TV
F = AFAKRIIRE W, K WEAR T LD RDD %,

ST FRDPEDIKTBMUNZ FIFTRBIZFEL L, ORI AR—F—TdH5 PepTl &
/NG DR G RAL DBILRIZDONT D 2 DDOME D DD, 7805, PepTl IZXDV T F R

IR (ZV AN as ) OWIRD, KGRI BIE-L TWDZEa w35l 2080, mir
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FERIZETh PepT1 233 BIL THY, A WIIUIB G L TBEZEE R T 58S 2o,
UL, ZIVETIS, BMIOSHATRER T F ROK GB35 130720,

BAICFHSN TOBIRERIR AT T REL T, RTAXRT TR (RAF T EBESRE 7
Y, WP) OR AT TR RIS T E WS 1Y) SP) 138 %, WP I SP L T, 1Y
Bl 7 e U CROESRINSNADZEZ R T 5 WA 055 9, T FROWILE
KGRI BIAL TODERE T HE, WPITIEE K SRIEE D RN DD LR TE S,
F77, WP 2I, JEB % OB RIS T 2L S VE A R AR T 220 53 0%, Bk it 7=
— ULV ERED DR TN E S TS, HL WP KD IR R 30 52 L% FL
HTZEDRTENR, 2D 2 DORREAEDYE, FHGEBRFOEBIUCAH AR e bZen
WFCED,

AEFFETIE, BELATEHFKD 2 DOXTFRTHS WP & SP DTN NEIZEITHK
SYWRIUARME ) S FEl LT, 2 DFE S, WP ISV K WIS 2 A3 5 = 2% L L=,
ZZT, WP DKRGBIURERN RAZ DN TE LT D702, WP ERFELD TV BRIR A O
ARG IR RN 0D ELE, WP D 7K 53 W HERN SR T2 PepT1 D% H-AZ DWW TR F,
BIOWPIZELE ENHDIEEH T /R (BCAA) & H V7T ROKWIE 5 T OET

ITo77,

72 fili MBHBREOTIE

WP [ ZRATE () o, @, SP i3 Sigma-Aldrich (St. Louis, MO) 2> ALZH D% V2,
INBDORTFRITRTAZ L P EEINIKES R G BER R TRESTZH DO TH
Do WP LT U RARTFH =R L D00k %, KRS <0G % (RO AL Z XV EREL
TW%, WP BEOSP OV A REYEBRIm~ N T7 4 — DR 7 07 4 —/V% Fig. 2-1 ([T~ d, W
ARXPERIa~ T T7 0 —2IE, BT7LEL T TSKgel G2000 SWXL (H/—, Hat), InBEkEL
T 45%7 b=V, 0.1%N 7 VA afEfgz Az, TRl 0.5 mL/4oy, A7 54 —7 AR E

(330 C&L, 214 nm OYSEEERIEIC IV EZIT 70, 0 FR~—h—IJ3, Mube
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(MW = 12,400), B BERIEARLE (MW =2,933), AF b (MW =1,007), BEO
TNEFT A (MW =307)% VN iz, WP, SP D) o1 &ITEE 4, 611, 570 Da Th-
720 WP ORHERIE, 227308 80.0%(wW/w), HEE 10.0%(w/w), TEE 0.1%(w/w), JK57
6.4%(w/w), TR I 1.3%(w/w) T2, SP DREAHLALIE, #277'HE 86.9%(wiw), FEE
2.7%(wiw), JEE 0.2%(Wiw), IK5Y 6.4%(wiw), TR A 1.1%(w/iw) Tdh-o7=, WP & SP Dk
TIUMERI, N 1.3, 2.6 g/100g protein THh 7=, WP BL SP O 7/ Fe k%
Table 2-1 |Z7R"3, WP LT SP 1D BCAA & A Y7 FR%, Morifuji 5D 71k "IN L=
W, RIE e~ N7 o —E BEOINEICIVER LS, ER 3 ICBW ALV BRIES
(AA) X, WP ERICT /BRI e D IR T, 4-7 2 AF V422 BAEE (4-AMBA) 13 3R
{bpk T3 (B DA LTz, 526k 4 TEF L7 Val-Leu, Ile-Leu, Leu-Leu, Gly-Gly IEF1t

T3 R PR DAL T2,

FBREN Y I L O B S ft:

5 1E 2 WiLFRROGIE TR,

Z v b INGHE it e R

Nishinaka 50 515 P2 B TEMLTZ, TyMNIUL X% 1.5 glkg F2 P 5L, ks
M7, EHFRTREL, /IEOE D 1~2 ecm O 32U, SMEBRIIEA DT DF =
— 7 EfR AL, £, #EREDOTER OB DT DF 22— 7 ZalgO & msl i i A LTz, ~
Vo VinbiBRis iz <O ETEAL, /NMBERNEBERLTZ, i\ T U PRI IR
{7 0.75 mL/min OBEECIHEAL, HERSE Tz, HEFIE 60 ATV, Hth D 20 431, HETRIK
FEREL 7, MEVORERIR AL T 1%, BB RKEIIRED BRI L Ty M2 ESE, #ERIT AV

SERALO/INBE R U, U7/ Mg, B R Cin g E A E LT,

BB, NEIEREY) R L C7 = /—/L LR (PR) & 20 mg/L IfIILT-, ZOWE
X, FERULEOWE THY, NEFEHEDE L L CHEH T& 5, BEFRTI L OMER#% ORIk
WAL TR DENNZCTT A AIMEIZ LT, 560 nm OWESEEERIEZITV, PRIBEZE LT,
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77, BEF AT L OVETE R ORI T O_TFREE R > TR R 1%, &7 3 iR
JEZ HPLC ([ZX0HIE L, _RPFRELIIT I BORIEEZRE L, kUKD, BT o

IR PRIGH FE 36 KON T'TF R/ 7 B IO FE 3R LT,

7K 53 W% U FE (mL/min/g) = V + (1 —Ri/Ro)/Wi

ARIFRIT R EERIGEE (mg/min/g) = V+(Pi—Po*Ri/Ro)/Wi

V: A (mL/min), Wi: /NGO &(g)
Ri: FEMRETORIED PR #2E (mg/L), Ro: HEWE DIRIKD PR 2 (mg/L)

Pi: MEFCRTO ST F R/ 7/ (mg/mL) , Po: REFLEE DT FR/7 /B E (mg/mL)

FER 1 T, WL TEEAEK (PS), BE0.5%(w/v)D WP E721d SP ZifsNL 7=k
IRZ A, 2T FROK GBI AT L 7, &8 6 IEDT v M vz, F8R2 T
1%, 0.125, 0.25, 0.5, 1.0%(w/v)?D WP ZFRIMU 7= /KIS 2 VY, WP O EE &K 55 WA %)
ROBREMRGT LIz, K8 4-6 JEOT Y MWz, FE8R 3 TIX, XTI FRETIUBRO RO
I L N WP OZNEA~D PepT1 OFF 52 IRFTT 5729, 0.5%(w/v)D WP BN AA ZHRINL
ToARERIE, BLOENLEIUT 20 mM D 4-AMBA ZESINLT= KIS E V-, S8E 8 IEDT
e V2, 4-AMBA 13 PepT1 O A BHLEAIEL TIEHL, 4-AMBA H{£1Z PepT1 (Z&~ Tl
BEENRVZEBRESN TS Y, B 4 T, WP IZELE ENDHV LT F RO
HEZNRAERFIL 72, WP (X, Val-Leu, Ile-Leu, 3L Leu-Leu #Z 21, 0.84, 0.58, LW
0.94g/100g protein % A TW\5, 2T, BAEEHKEL T Val-Leu, lle-Leu, Leu-Leu, 33E
Gly-Gly % 20 mM #ANLT KR # 2 =, B8 5-6 IED Ty e VW=, 7238, 2 CORERE

I, Na PR EAFIE L8y, RBEAE MR HIK C 2 THREL 72 (Table 2-2),

BT
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A FEE 3 L ORI X E A EHE R A= TR LT, 2RO IR, Bartlett O E CT5%
B AR L7214, Tukey-Kramer DFEZEIT -7z, 2 BEDOLLEGIE, F MEICLDE o HE%
R L7=1%, Student D t M EZ IV, WT HLOMES A B AKMETHIH 5%E T2, ZNHDK

ENTIX, FEtFrRE Y 7 b (Excel Statistics; SSRI, B) 2 L7,

BI3H AR

EB 1 AR AXTFRERGARTF RO Ko WAL h D L

B RBRIEIL D /MBI T DK WNGHE % Fig. 2-2A 12759, WP X PS BB8LNSP &L
THEREEZ L= (p<0.05), £7=, SPIZPS LR TH B2 mEiE% L7z (p<0.05), PS %
ViU N EE S =2 TN Byl

WP BEOSP DT FR/7EERIGEE % Fig. 2-2B 1277, WP X SP IV A EITE W

NTF BT R IOE E 2 7R LTz (p<0.05)

EBR 2 R AT T ROK WIS T F S 7%

BARFE D WP IR DK WINGEE % Fig. 2-3A 12”7, 0.125~1.0%D 2 TORET 0%E
L CH BIZE KRG A R LT (p<0.05) , 0.125~0.5%F TlE, X7 F NIRRT
LTI EARANTIMLU 7203, 1.0% TIET T —IZE LTz, FIRED WP IR O ~7FRIIL

% Fig. 2-3B (2R T, 0.125~1.0%F T E IR FE LT INZ R LT,

EBR 3 R AT FRETIVBIEEYED I B L PepT1 PHEARIND 2228

WP & AA DKy RIREZD RO i, 331 O PepT1 FLEAITH D 4-AMBA IRIMA K538
FONTFR/T I ERRNORE N G- 2 D50 B it UTc, WPIT AA SHEL THEISEV Ky
WS 46 KOV TR/ 7B IGE E A 7R L7 (Fig. 2-4A, 2-4B;p<0.05), 4-AMBA O
NE AA DIR G WIUE 36 JO X/ BRRIGH BE (25t LTI BZRsg B KT Seh o727,

WP DK FE 35 T TF R /7 W GHR 2 A B AR R SH 72 (p<0.05)
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IRTA T F N ORI FE L 7K 53 W H D B %

WP IZDWTC, RTFR/T ) FERIGH FE &K 53 WSGE FE OFH B 43 HT &1 T - 7= (Fig. 2-5) .
BR1~3 D 0.5%D WP DT —Z%Fldd, T %ATo7-, WP TlX, X7 FR/7 /B IGH
EARGTWISGHEE DR, A B8O IEOFBINFED Bz (1=0.82, p<0.01) , 7233, BT &

(ZHATLTZ S B ISRV T, SRV ST (7 —ZI3A M),

FBk 4 BCAA GAH VT FRORRIAEHE N RO RET

P IZHEIIZ<EED BCAA G VX7 FRKThs Val-Leu, Tle-Leu, LU Leu-Leu
DIKGTRIMUEHE RN R A AR LT (Fig. 2-6A) o A [EHRETLI2 27 F RIE A TR G R %
FisO7z, FFIT, He-Leu 13V K WIURER AR L, Val-Leu SHEL CTH BERmEEARL
72 (p<0.05), LL, W o BCAA EH V7 F R, e L L CE 7= Gly-Gly D]
(A BERATFRD LN 2T, ~TFRRIBOEE T Val-Leu 23D 3 DDV TFFRELHEL

L CHE2EE% R L7z (Fig. 2-6B, p<0.05) ,

WP BELUSP DV b/ INEGIZ I /K WIN AR tE 58 e A9 528, WPILSP IV
HE WA H T HIEIVRIBENTZ (Fig. 2-2A) , WP D K Sy WA SRt LTl
ZDENATFRLIGHEEE (Fig. 2-2B) NEARL TWAEE 2 BID, 728, T INEE A=
in vitro 5 ), faE N CTORER Lo T, REA L I EHRDOSTFRIIREL

BHHRONTFRIDERINDIENZEDRIBIILTND, A [EIO~T7F RWRIGH EE OfE R E
ZNHDOMZEL[REER Th T2,

WP (X, EOREIRAT L TR RIGERE 2 Eb 7= (Fig. 2-3A) . LD, 0.5%70°5 1.0%DfH
IZFBNWT, ZONRITTTI—ITZELT, @R D WP TIX, SV KW B ZORE bR
(IR B EINL, AERPNIZIR W C LR B R F PEHERFOME B X, KIS Il S H
TEFREMEDNE 2 HID, T700, MK ESHEINT 5L, LREBEOMEICIV S D ANP
LT, BB DRI S D Z e Ty MRBRICB WO TR S TG 22,

32



RBEEIREE (Wiv %) ZRi 2 7o 23O TR, AA K0S WP O 5 03 @ K S WU HE )
K2 RUT- (Fig. 2-4A) . ZOREFRIE, WP ORI EN T, KZWIURENFROHLT
B ST TR TERWIEETRIRL TS, £, WP OFERAIRERELTIL, ~FFR
BIRDIERE, XTF R NGRI T DO~T F 2 —BIZ L0 S CTAELTE T BOERE
V) 2 DOBEZBIND, AA JDH WP D5 03 @ K IR HES) oA R L T2 &3, WP DK
OYWRIARAEZD B TR L CIE, T/ EVL ST FREAROIER O TR RELFHL WD EHE
gani,

WP [T AA JOUEWWARTFR/T I BRIGE K2 7R LT (Fig. 2-4B) . ZEATHFEIZB VTS,

BEREOTIEEINL DT F RO T NT RO AE N L& R 58S PR, hEA
HIRD AT F RO S REFARL DT BRIR G LOE RIS HE W2, 4 B0
FERIL, ZNHOIATIFFRE R, 7/ BEE R L0 T T R R ORI HE AT REME
ZRIRL TV, WP D K RIVARIEZD SR IE, 7 F Rk RIS D m VO WRIGH 3 B
FRL QWD ATBEMED B D,

INBRIT-RRIEIZ B DT F RO AR —4—13 PepT1 Thb, A EIHZ WP D
TFRDELIL PepT1 (2L THESINDHEB 2 LD, PepTl HEAITHD 4-AMBA ORI
1Z2XD, WP DKW HEN F 3 BAAK FL72Z L (Fig. 2-4) 75, PepT1 (ZLDH_TFRD
WAL 237K Sy MR e 2 SRAZ D 72 b —FBRE G- L TWDTEDRENT, £z, WP DT F R/
TR EEW A JEE &K Sy RIS FE O 5R\ MBS (Fig. 2-5) b, X7 F RIS K 53R Z BAFR L
TWDZEETREL TWVD,

AEERLE WP I, BCAA BH VT FRELLE T, TOHTHRHICE R BAZL 3
FAD VAT F RO TR IR E RN RAFRFT LIRS R, Tle-Leu 23 LAY WVR AR
T ZEAURIBENT (Fig. 2-6A), 72721, WD BCAA EH VX7 FRIZBWTY, st
FRLL7= Gly-Gly LD RIS WILHEE DA EETFRD IR -T2, LI~ T, 4 EOfE
RIZTTIE, WP D@V R E ) A3 1 Z3 B 9 28 1L T&Aeh Tz, WP ITIE, &

DENRDFRNST FRBFIEL TODAREMED DY, 5 1% HR DM E THD,
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DT FROMEHRE R (Fig. 2-6) 2 Hid, 2L DOV RTFRIIKDEINERETHZE, 21
TONTF RO L > T ROMENEIRDZ LD RSN, 2, KIRIGEFE L~
T FROWMGHED/RZ— AT DR EFFEIL TUIW DR, 5ERITIE—B LR, XTTFRD
FHICE ST, XTTFR 1 0 F RIS RINSIVDIK 5y 1 DA FR72 D FTREMEN B
Z bbb,

/NI I DI RIGHR L 1, BRI T C DTy M NG SRIC RV L 7, Bz e
INIBRETRRIZDNWTUE, OGN B o047, IR WIGH EE OFEAM 7 1k LTS T
W5, LnL, ARGRERR IR T TITO720, RIS LD THALE R EE ~ DR B IR E TER,
A1IT, FERRIRE T T ORI E 23l T2 R AT 2L R ETHHLEE XD,

NTFR/TIBBORNMGEEL, /NGRETRATE OBIRANK SR, 7 Wh E & H2E
TRIE LTz, ZOHETIE, #ERPIZHWSIOTHLIES, /NMENEDRE IChH kT 25208
VBTV BEBIRHES NS PR BD, EERC, XTFROTIBA ML TR0 PS 1T,
B ERIGERE 3T DA DEZ R LT (7 —ZITEM) . LL, ZibiE WP DT
FRIT X BERIOREE L T 2L+ 3 RV EUE T o7z, LTc3> T, AEIORTFR/T
JBEIMGE FE DOWNE FIEIZ R ERFEI TN EZE 2 BND,

AW TORBREHRIE, NaCl IR EA2 T 52 LI28Y, REEA AP K S
7= (Table 2-2) , AU, /IMFIZBTF DR EIUL, IWKOIZFBITICKREEEEZITD D
T, ek, RBRIRIKOEEEZRMAHZET, NaTREICIZZ D OZENET, AKRIE
SGLT1 (2% Na'&7 b a— 2RI > TRET LB 2 BTN D728, Na R DE

WS HAREEIEH D, LL, SOOI Va—R%E FeWEHFIZIBWTIE SGLTI
(ZE DRI AEE Z S22 28D, Na Y FE LB IR O 15 D3R 53 RT3 L C DD K

W EEZT,

55 A /NME
ARETIE, BTG AIREZR T FRELT WP BLSP O/NMEIZI T DKWL IR %)

BamatLiz, &L EEHT5H0, WPIZSPIDEEWEERAH 522N
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720 F£12, WP ORI WIEERD TN LT, DRI K> THECDERET /B L0E, 7T
REROFED ST NRENZEDRIERENT-, 51T, WP DK WRIAEHERD Bl D7 bt —

B, PepT1 23H-L CWDZEERLTZ,
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Fig. 2-1. Elution profile of size exclusion chromatography of the sample peptides.

WP, whey peptides; SP, soy peptides.
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Fig. 2-2. Comparison of WP with SP on the net absorption rates of (A) water and
(B) peptides/amino acids.

Each test solution was infused into the small intestine by a syringe pump. Perfusates were
collected for 20 min after an equilibrium period of 40 min. Values are the means + SEM (n=6).
Different letters indicate significant differences (p<0.05). **p<0.01 compared with SP. PS,

physiological saline; WP, whey peptides; SP, soy peptides.
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Fig. 2-3. Relationship between WP concentration and the net absorption rates of
(A) water and (B) peptides/amino acids.

The absorption rates of water and peptides/amino acids were determined as summarized in the
legend for Fig. 2-2. Values are the means = SEM (n=4-6). Different letters indicate significant

differences (p<0.05).
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Fig. 2-4. Comparison of WP with AA on the net absorption rates of (A) water and

(B) peptides/amino acids with/without PepT1 inhibitor AMBA.

The absorption rates of water and peptides/amino acids were determined as summarized in the

legend for Fig. 2-2. Values are the means = SEM (n=8). Different letters indicate significant

differences (p<0.05). WP, whey peptides; AA, amino acid mixture; AMBA,

4-aminomethylbenzoic acid.
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Fig. 2-5. Relationship between the peptides/amino acids absorption rate and the

water absorption rate.

The data of 0.5% WP in Figs. 2-2, 2-3, and 2-4 were gathered and plotted. Correlation analysis
was carried out to examine the relationship between the peptides/amino acids absorption rate and

the water absorption rate in WP.
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Fig. 2-6. Effect of BCAA-containing dipeptides on the net absorption rates of (A)
water and (B) peptides.

The absorption rates of water and peptides were determined as summarized in the legend for Fig.
2-2. Values are the means + SEM (n=5-6). Different letters indicate significant differences

(p<0.05).
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Table 2-1. Amino acid compositions (g/100 g) in WP and SP

WP SP
Ala 50 40
Arg 2.8 7.6
Asx 111 12.7
Cys 24 0.6
Glx 174 23.5
Gly 1.8 42
His 2.2 24
Ile 49 4.1
Leu 11.2 6.8
Lys 10.1 6.4
Met 2.1 1.0
Phe 3.3 4.1
Pro 54 54
Ser 48 53
Thr 53 3.8
Trp 1.8 0.7
Tyr 3.4 3.1
Val 5.1 4.3
Total 100.0 100.0

WP, whey peptides; SP, soy peptides; Asx, Asp+Asn; Glx, Glu+Gln.
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Table 2-2. Sodium concentration and osmolality of test solutions
Ex. 1
PS WP SP
Sodium (mM) 148 138 143
Osmolality (mOsm/kg H,0) 283 281 283
Ex. 2
WP (%)
0 0.125 0.25 0.5 1.0
Sodium (mM) 148 144 142 136 130
Osmolality (mOsm/kg H,0) 286 286 286 286 286
Ex. 3
WP AA
WP +AMBA AA +AMBA
Sodium (mM) 138 126 120 111
Osmolality (mOsm/kg H,0) 286 286 286 286
Ex. 4
Val-Leu lle-Leu Leu—-Leu Gly—-Gly
Sodium (mM) 135 139 135 139
Osmolality (mOsm/kg H,0) 283 284 283 287

PS, physiological saline; WP, whey peptides; AA, amino acid mixture; AMBA,

4-aminomethylbenzoic acid.
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%3 E RTAXTFIEEHEDOBAEIERSIE
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il

CER N

BARFETEIE D723 DEEHZ B\ Tlieh R B, MO &4 RIS E524T
%, ZOFITIE, BHEH, /B TOKRZWIL, B TOK - Na FFIN e 8 O A B EED B
9%, Fiz, FETFRHTIE, KOTET TR N REDIXT L KbND, LTH->T, Kok
EBIZ Na' Zflife T2 bMETH D,

BUE, KRk DT DR LT, BFE L EMELBLE LT SD BNESHWGLN TS, K
EEFFZEATIE, B BUREE T CORRHOEEROBKIZHETT 2 SD DMK DIT AR T A 12
BT, 20~30mM @ Na’, 2~5mM D K, BLO 5~10%(w/v)DFFE %5 ekt 2 HESEL
TN5™, HilRD SD D<1E, 20 mM FLEE D Na' 35 LT 5~6%(w/v)FLEE DI E 44 /TN,
ERNRBRIZED, SD IZ7L— 27k L LB LT, IR % I CHE B L 72 R oD IS B D [RIFE 50 SR A3 K
FNTERHESHTOD P UL, ZRLOMEICR O TR, BREERM TORITM
AL TR, 7213 SD Tl B 2NBKRTOKHEIZBIE 5 ETITIT 1 REERREED D
ZEAURIREND, B R OMEREE LB L O B AT ST 4~ V AEHER T A ELE T,
FORINIIKPIRREA IR TELMBIN L ENLHEE 2 HD,

52 BIZHRWT, RTANT TRV NGICBITDKRWINGEE A @O HZ xR LT, L-
D35 C, RTANTFRERIMU T BN IR IED RSB A R THLZEN G TED, £
ZTH 3 BT, ATARTFRERMUTEE - BB OB O I KE RSB 23§ 220 R
AT 5282 BRELTZ, £, Y MNBERET VA HWT, RA XTI FRRE, BX
Y Na ¥ B &/ NI C DK Gy BIGR FE DO BILR AR, Feidi 72 i DA A 7 F RS BB
(WPD) ZFH#L 7=, LT, WPD DOi/KIESE IR T 26 0%, BAEET LTy M
TRz, E72, WPD DK R § G014, 1ERDK I MFEEECTho SD Lkl

7"4-
—o
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52 i MBI Uik

REARTFREBLIO Na B E DR O, RTA LT FR%E 0~0.5%(W/v), Na% 0~30
mM, K'% 3 mM, BLUKEFE % 0.6%(W/v) e T alBR o2 sl U=, g L L Cix, hoom—
AEERA LT, NeB—R(E 2 2O N a—AN 1,17 Vav RiEE L R ch b, FEE ok
OFEE THLTD, BA T FRESLITHEHELA L OB R L7256 T AT — R
R ZSIRNZENBEH LTz, A=A 7 FRIL Arla Food #1: (Viby, Denmark) 7 Bl A LTz,
ZONXTFRITRAZ G 70T T —BIZEOMNK SR CGREL 726D TH D, AR
PEBRI v~ 87T 7 4 — 2 ko THIE LIZ & 1555 1813 717 Da, Bo¥44) 75813595 Da T
olz, 7085, # 3 B CHWIARTAXNTFRIL, 5§ 2 B THWbDO LIRS R D,
DF RTINS IR EIEWT L, Ty M INGITI T DK IR E R R [F]
HETHOHILZMERL TS (T —HITEM) 23, JBBEDOHE CIOEN TWARTFRICEE LT,
REANRTFREERTORBRIIL, BTA_XTFREENO0, 0.1, 0.3, £72120.5%(w/v), Na*
IREEDS 10 mM OFRBRECERE V2, Na IR RS ORBRIZIE, Na'JREEDS 0, 10, 20, E/2id
30 mM, ARTANTFRIBEED 0.3%(wW/v)DRRERECENE W, 2B OGS 555, WPD,
B U FREICE} (CD) Z 8L 7= (Table 3-1), CD X WPD 22D A T F R BRI TR AL
OFEE - BIFE RN Ch D, Fiz, BEFAEIE OO, 55 1 FEFIC SD 2 L7z

(Table 3-1),

FRENY 5 LU B SR

F1E F2HICREOHFIETEmL,

Z v b/ R AR

2 E 2 MiLRROGIETEMLIZ,

BiKIEET /LTy ML DM
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BiAKIE T DA IENE, #aAKERIRFIE 528 D7y MKIEE T VA O TRELTZ,
Ty MZ 20 R O A STz, £z, MEBLE 4 R0 16 REOMAKZ ST, KB
IEIRFIZ 7 B EIRNZ 50 mg/kg #% O & 5- L7, #2W T, Ty MTRBRECEE 20 mL/kg #2 A #5-L
oo MERBHRAN, #OBGA, BH14 5, 10, 15, 20, L0 3%ICAY 7T NREE T
TSHBAREOREREA BRI U7, BRER U7 M, H B AT 25 & XT-1800iV (Sysmex, fift
FOZES TSR U ME, i HF~EZ e R EEIIEL, T REZbsA R Y, #ik
O MAEEDHEKATE L T 10%LL FAR N L2 EZITPKIEL E&R LT, Fo, MR EE
3R KE XA AE A—F—Vapro 5600 (Wescor, Logan, UT, USA) (ZLVHIE LT, B - i
BB A~DIRTA T FREIMOBNRAERG T D70, HBREKEIEL T WPD, CD, LT
DW % Fu 7=, F72, WPD EBEAFEEI O 2hMEZ Ll 3572, SBRECEHEL T WPD B8 LT

SD % v e,

“

i

Tl

AT

FREPEME & OF R ILE R EHE AR S TR U, ZREO BT, Bartlett ORET
L HMEDMRE TEDHZ LA MEFRL, Dunnett DR E £721% Tukey-Kramer DR EZTT o7z, —
FEDHETIE, F BUEICEV S LM E CEH LA MERBL, Student D t EEIT-72,
NOEDOREITIE, HatFARE Y7 b (StatLight; Yukms, JI1I#) 2 L7, p fE2% 0.05 A

Yt iatiA EED SHIELT,

AN TS

IRTA T FPRIE LIRS W IOR E DA R

FRERECEL P DR A R T F R FE LK WRIGE B D BIFR AR FT L 7=, K /WG B 1A=
AT FREEIARIF U TN AR LTz, AT FRIEFINIH LT, 0.3%B LN 0.5%7%
TANXTFRITE B EEZ R LT (21 p<0.05, p<0.01; Fig. 3-1A) . F7=, REREF D

RTA T F NI ARAFL T, XTI FRT BRI HIN 2R L, R <7 TN IR
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XL T, 0.3%B LT 0.5% KT AT F I EREELZRLUZ (ERZT p<0.05, p<0.01;
Fig. 3-1B),
0.3%BLN0.5%HRTAXTFRDOT —HZHONT, T FR/T BV EFE LK 5y I
FEDORfRE 7 vy U7z (Fig. 3-1C) . M I ZI3A B2 IEOFE B TRD Sz (1=0.95,
p<0.01),
INHORERID, BH - B E R ~DORZ AT F RN, /MG TR WU AR
FTHIEDIRENT,

Na JE LK 55 I oD BEAR

ARBREICEL T 0D Na i B LK 53 WINOH FE D BIR AR ETL 72, Na PR DY 20 mM DX b &
WK IGE AR L, 0 mM EH L T B2 R e 7~ L7z (Fig. 3-2, p<0.05) . 30 mM Na’
I3 0 mM Na' L LU CEfEE 2 7R L7208, A B ZEITRO L2712 (p<0.1),

FRERAICEE DR AL L 7K 3 W E E D R & R (Figs. 3-1, 3-2) 725, 0.5%DHTAXTFRE

FUN20 mM @ Na 2l & L7~ WPD # i8I CLLM OB 1T o7,

B KIEE T /UIZX 35 WPD ORhHE

KB LOFRAME 523, (RELMAE RO 2 DA BRI (Table 3-2) . #ife
DIHDZT NEHHEL, #Ef - #aKZ2 STy M TR EB IO &I B2 IE8H 5
igholz, Mife #EAITINA TRIRAIZ B 59528 T, KEBIOMBEESAEITETL
72 (p<0.05),

WPD, CD, £72i% DW %% 1 8 5% O it &2 LR OHER 21 E L= (Fig. 3-3A) . WPD
I% CD &H#RL T, 10, 15, BEU 20 5 ZICBWTH B mEL R~ LT (p<0.05), £7=, WPD
[ZDW LR L T R CORME AIZB W TH B EE R LT (p<0.05) , CD L5 7314123
WVC DW SRR L CF B2 E 2 R LT (p<0.05) .

WPD, CD, F7-iZ DW #% N & 5% O M=% = OHER 2] E L7z (Fig. 3-3B) , [5ER 7%

JEVE, BBIORE A 512 5 0% IR T L, 30 02 TR EATOMEIZ M) TR LS
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L7z, DW &L L C, CD BLUNWPD TILiE O F 230l X4, 20 751% Cldf BEe il
ZRLTZ (p<0.05),
ZNODFERID, B BB ~DRTARTFRENINZ, BEAED DD B i %)

RamOHIEN RSN,

BEAF DK Gy fliAa B WPD O LRk

WPD O/IMGBZHITF DRI 1, SD &L CA B m iz R~ L7z (Fig. 3-4A
p<0.01),

RAIEET LTy h~Oif A & 54 O M EZERITIHBN T, WPD I, SD LERERL TS5,
10, BEW 15 RICBWTH B2 @ EE R~ LT (Fig. 3-4B, p<0.05) , WPD 1, 15 53 (i

BB KAT S ZIE R FOKEECETHEIE L,

ZNHORERND, WPD VEBEAFO K AG RS BN BACIR B2 T CE LT LR

i3y dhii

4 E B

b

ARETIE, B - BRESEHIAR A T FRERINT HZE TR REmELZE, FBE
O A T FRIZEDIR G WM ER) FATHCE P D Na IR EEIKAE T D285 LT, &
7z, Na" R A i b L7z WPD 1%, R=A T FRERIML QOO - BAFE ACEHS L O
A7 SD K%, B CHARIERDDOEIE AN AT HE ThHZ &% R L=, WPD 13, iAKIE
D FIARIE A B TH B KRR IR L 72 D ZE NI S LD,

RIEAXTFRBEOKRFHCLD, RoA T FRICLDH &K I72K R IR E (Fig.
3-1A),, BEORT T RWLIGH FE LK WSRO A B 72 58RO EOFE B (Fig. 3-1C) 23eqd
iz, ZHBORE I, JEATHISE V0% 2 EOBFFELFIREIS, 7 FRUILAS K 43 WU & B4R
LTSI EZRIRIEL TV,

REANRTFRPEASNIZEBHT I T, Na T8 EE I3k 43 W IGH (2 8% 5. % 7= (Fig.

3-2), ZORERITIE, SGLT1 (ZEDAKZWIURHEN R BARL THNAZERE 2 BID, EHIUC
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INZC, Na PR EEIT PepT1 IZL DT F RRINA~DEI 5251 L TR IGHE FE |2 52 B8 L 7= Al RE
MHdD, 728705, PepT1 O ZIXEEEANIIT H K FL TOD0, HEIIIZIE Na 12K AT
LCWWDEEZDLNLD ThHD, T70bh, PepTl 1TX7FREHM HAHE T 503, il
I HUE, /NI TSRS AFAE 35 Na'/H 2 Haii 6 (8 3 (NHE3) 1245 Na™ L DA

DI A7 LSRN TODEDFRHD Y, 2O IS, <7 FRRILE Na' |24z
HNIRIFL TODEZZBID, ZD7-8, 20 mM O Na' ZiRINT 528 T, H OUHA 7L 53%)
FILEY, XTFROWIMNAHELONTE Y, ZiVEIRITIKBRINBIEES T &) ATREME
MWEZ HID,

Alal, TN BACKRBIZSE 572012, K BLOFIRAIZ weIR O 5E21To72, 7utk
INIFFEITHBNT Na OFRIN AT 22 L K0FIRIERZ R T 3EAITHD, JeATHFEThH
7aEINE, Tvh® BIOENODBKDIEEDTZDIZHNWBI TS, A RIOFRICH N TS,
—BE DA TET TIEITY MIBACKRIEL 2257, SHICFIRAIZF G532 L1280, BiAREES
IRHZEDMfERRS LT (Table 3-2)

Zv MiKET /MZEWT, WPD X CD KWKk iE GO [EIE A F A -7 (Fig. 3-3A),
WEE - B E B A~ DOARTA T FRININE, BAKIEDNDDEIEEZ RO DT ENRIBES T, T
DINRANT, REARTFRO/NHZIBT DK RIAEEZ F (Fig. 3-1A) BWRELBIRT DL
Ex b, £, WPD I, #1514 5-10 53728 OO BEREN D, DW K0 i fE & HE N
mfEA R LTz, ZOZEE, WPD IIATFRRBEE A S b 00, BHEHBIERNZ LA/
LTW5, SHIZ, WPD DI AE ISR CD 3LV DW I @l CHiICE L 7o, Z4aUdiX
WPD #5-# 0 MR EEDOHER (Fig. 3-3B) bEIRL TWHEEZ BD, e ERbIE, M
=38 EOAK N3R5 OPEM AR E 352 Tl &) S 5728 Th o, CD & WPD D
BIEOIR T ORRED DW EHIRL TIIX B2, Na O E R EH 5L TC)DHEB X B
%, F£72, WPD (X CD J0b MAFE EFENR B G -7 b B LT, mAHREEIL CD LIZE[H
CHER 7R LTz, AR A RTF R MBE IR T B0V T FRRE L TRINEN DL,
BEOXTFRORINE) 7L T Na BSRINSN DT EITID, MAEDRFEEDIR T 2B T

ATREMEDN B 2 BILD,
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WPD (%, SD LI L Th AR BB D [EI1E 23 7)o 7= (Fig. 3-4B) . WPD [IBEAFORICK}
FOBMKIEZ B EIESE DI EN TEHZEDNRIBINT, ZOREFRITH, /MHIZIBITHK
SIWIGEE DI (Fig. 3-4A) 13, RESEEL TWHEE 2 BILD, 728, SD D/NMEGTDKSY
WS AR TR 2R L7278, 24Ul Nishinaka HORFSE P LRI 74 B Tho7=, ER

IZBWNT, B OREE D 6%t 2. 5L, I DIRN~D KGRI DB 8D LA R/
HDWENDD PV, Fo, EIREOREIXH P A BEOE L ENRESNTND ¥, Lizito
T, SD OLKERIFE A WPD L0 B - 7-2 81, A BV SD OFFE I 6%LL &t
BRI ELBIRL WD EE X DD,

WK REDEMT IS T, BUAF LI OMAE L, SD LREEICHER L 7= LW BFJ0RE A
5%V, BASHL T OIPAL BLORTA L VBT LE N THRESN, ~TFRRT)
el TRINS LD, ZNHDRTFRY, SEIHWARTA T FREFRERIZ, KR EE
NREETDHAREMEDR DD, LL, B EBAATENTOI—RER OO B HEH 2L, 73/
LU COWULDER Y, ZD7=0, MIFEEIEMO RIS T, BiFILTIL SD UL EDsh 3
THBONRDSToDIEEZZ NS, FTo, IRTAZ L XTE DY - BB B ~DO BN LE
B DK RAGHEREI TR B L R o Te VO ME D DD 7, R A2 VB IXTH N T —RE
FRL7ZRNZ0D, BBA L TG BRI SIS B, ReA T FRITR S ROR AL 8
B I0Y, SHISHECOICIEFIC T EEEL TRINENDZED RIS TG ), Lichs-
T, BN E &4 FE ST D REBLIOIIE, RTANTTFREHNWLZER KL AT
HHEFEZBIND,

FHAE Dek N KD HNHFM 72— D—DIZ, EINHD, RTAXTFRIL, Bk
DIRIELISN D DB IEBNE ORI L TWDEB 2 DD, T72bh, Ao AT FRIZIT
BN OIS TR Z L VB A A RET 2205 O, Bihh s )a—r e~ v
BO DR ONHAEINTND, UL EERISEZ DL, RTATFRITEE % OERUCRBNT

R M7EEE 2B,
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558 /NME

IRTA T F R DK G RIARAER) R A K 3RS FEHIE T 27280, BRTA T FRBIT
Na W 2 o (b Ui oA X7 F REL G BORH SRR L 7o, FBR A G- LHKIC L DT MK
ETNEHWT, PE - ERE B DORA T FRORINE, AEEZ VRS, L3
IMEEDNREPRHHEEICD TURLT, Fe, RTAXTFREGECEHE, BEF DKk

HOBFC O E - EARE AR —Y OB LV B BUKIEDTBIR ICA R THH LD RIRS T,
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Fig. 3-1. Relationship between whey peptide concentration in the test solution and water
absorption.

We examined the relationship between whey peptide concentration in the test solution and (A)
water absorption rate or (B) peptide absorption rate using a rat small intestine perfusion model.
We used whey peptides at 0%, 0.1%, 0.3%, and 0.5%. The Na" concentration was 10 mM. Values
are mean + SEM (n=4-6). *p<0.05, **p<0.01 compared to the 0% whey peptide group. (C) We
plotted the peptide absorption rate and the water absorption rate for test solutions containing 0.3%

and 0.5% whey peptides.
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Fig. 3-2. Relationship between Na' concentration in the test solution and water absorption
rate.

We examined the relationship between Na” concentration in the test solution and water absorption
rate using a rat small intestine perfusion model. We used Na" at 0, 10, 20, and 30 mM. The whey
peptide concentration was 0.3%. Values are mean + SEM (n=4-5). * p<0.05 compared to the 0

mM Na" group.
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Fig. 3-3. Effectiveness of WPD on alleviating dehydration.

Rats were dehydrated by 16-h water deprivation and diuretic administration. Each test drink was
administered orally, and blood was collected over time. (A) Rates of change in plasma volume
were measured. Values are mean + SEM (n=8-9). (B) Plasma osmolality was measured. Values
are mean + SEM (n=8-10). Values without a common letter differ significantly (p<0.05). DW,

distilled water; CD, control drink; WPD, whey peptide drink.
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Fig. 3-4. Comparison of the effectiveness of WPD with that of SD.

(A) Water absorption rates on SD and WPD were measured using the rat small intestine perfusion
model. Values are mean + SEM (n=4). (B) Rates of change in plasma volume after the
administration of WPD or SD were measured as summarized in the Fig. 3-3 legend. Values are
mean + SEM (n=8-9). *p<0.05, **p<0.01 compared to the SD group. SD, sports drink; WPD,

whey peptide drink.

56



Table 3-1. Compositions of the test drinks

Composition WPD CD SD
Whey peptides (wW/v%) 0.5 0 0
Carbohydrate (w/v%) 0.6 0.6 6.2
Sodium (mM) 21 20 21
Potassium (mM) 5 3 5

WPD, whey peptide drink; CD, control drink; SD, sports drink (commercially available).
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Table 3-2. Effect of water deprivation and diuretic administration on body weight and

plasma volume

Fasting + + +
Water-deprivation - + +
Diuretics administration - - +
ABW (%) 55 £ 03 -54+0.1° 84+0.1°
APW (%) 84+09°  -59+17° 223+16"

We examined the effect of 16-h water deprivation and the administration of 50 mg/kg furosemide
on body weight and plasma volume. Values are mean + SEM (n=7-8). Values without a common

letter differ significantly (p<0.05). ABW, body weight change; APV, plasma volume change.
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