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Cholestasis and Vitamin K
— Female rats resist vitamin K deficiency more than males —

Kiyohisa UCHIDA, Yoshio OGURA

Laboratory of Nutritional Science,
Faculty of Home Economics, Kobe Women's University, Suma, Kobe 654-8585
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PR TR T 720 IENGG BN AAAE T B10MIRT 2D 7V & I VIR IEDSy = AN KF L7V I VEICE R S h 2l
TSRV, SOMICEYIVKIZy - VI ININEF S FT—EOMBEHRELTHEHLTWSD  hLERR
FIAEY I X KR ZIZ 75 & M s 1 234 B S I sE 3% .

79 b flioTOEBRTH LA, H2ITRTEHC, T v MR EYIVKRZFATHETHEHEIE7 Ok
o> E VK (PT) OERELZEDESY I ¥ KK ZHEIRE HF2IAET 5 D5 TIIK ZIERD e e S HEL 2
Va8

COEBTIXTHEAOSDRT v MMV, Lk
BT 5720 SR D — I CHlH Lz, il 100}
il BHZIZCA-1 (HAZ L7, H5) 2Hwv, E¥I v
KK Z il #1213 YD - 81053 (Teklad Co. Madison,
WI, USA) &7z, il il ¥HE #9500 ng/gnEs
IVKiREGH TN, COEYIVKRZHBOG
X5 ng/ gl FTH 5. AU 9 PloB) o1 i

FOH AT /8518 ()
(6]
o

o
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LB TR LTS, BT v ME BRI 2 VKRR 10 AR
HTPTOA B A58 S L REES 575, M2 E2IVKRSHEEES Y O
IS v FCIRI0H I 2 o THDTPTOUEEAELS 7OrO-ECREOE®R  CUiRs)

N5, PTUSOIEEALIR 75 ba v R 75 AFRER] (APTT) ( VI, 8HEB M F (PIVKA, protein
induced by Vitamin K absence or antagonists) & W o735 8CH I BRDEHIAHOEN S,

E¥ I VKON HEIEL WD TV EOT, 11-1384 0T v F DI $RIL Z D g
MU E WG L7z (KD 9o B Wik R IR Wit (2 D S e o 7228, IBHHRERLE 24 2 & it
7 v MEa—VEEOBEAEL f- 20 =V EOTE DI, T—IV BN TN 1232 R ATV o

Fz1 MDY FORTESBEDS LUETE AR
[ 3770 S i 07

7 M 15 12
%k (g) 358 225
it (g/100g K ) 3.56 402
IRt (ml hr/10g BF) 1.11 1.13
Wt B4k (mg/ hr/10g §F) 945 10.29
MR EE AL (%)
I— VRN R 474 721°
a— )L fiE 43.6 69.8*
FAF I 38 23
)T A a— VRSN TR 479 231°
bk i = . 418 3.7
a-2) 3= 35 28
[ a—V 28.6 10.5°
W= 3= 6.2 29
DR =4 0.3 04
eAFFF - 45 2T
ok 48 49
#ARME *P<005 (3CHR9)
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TOW | CORBUIMET v bOEY IV KBINA W ETRHEMNZ HFTERBTH S, 2B, HEF7 v O -4
) =AY VDI, IFD 6 f—KEILTEEDHET v P TRV O TH D,
DL BMHEAESALNLZDOT, E¥YIVKRZOEBUH TRV E DEMEZRG L (£2) 9,

FERIZ 71085 OWistarR#EZ » PR L, 05 S FHIXEY I VK& EAS500 ng/gDJCL-CA-

(HARZ L7, W5t Z2ERLAA €9 IV KR ZFFHCIZARWE LB ZH VW, 2OEY IV K1t
1£30-50 ng/gTH Y. SIFDORMIEYIVKEGELVAEAL A%18.0%. HEHAT67.6%. K Wil FE R
DORAMH8%. Hi Kl (Hegsted salt) 234%, MR A1.5%, EF¥IVKLPNDESY I A58 41 Th S o HT
IR 218D, B I VKR ZAFC8 HMAITE 32 LPTIZM O ICEEIL L 72A%, LRV € (estradiol
benzoate 0.02 mg/kg) Z1H 1B FiESHCE Y 8 A% 5T L PTOMEREIZA LN L o7z T2 HEF v B
FRULTBLEEYI VKR ZHFTHTTLTHPTIZELE L 21 A5, YRV E (testosterone propionate
1 mg/kg) % 1H 1 FiEFHNIE) SHMR ST EPTIIMER L2, 2%, HET v Mk thv € 21853
27, HEVIIHET v PR B LTBLEEY I VKR ZIERERE VA, BRIV B 2385 T5LE8 I VK
DRZIERDB BN S, (D)

®2 HIvbOTOMOCECBRICHTIMALEOER

S} BT Fokrare sl ()
IEHZ b A 125 = 0.1
E¥Iybd  VEKXRZ 166 + 06°
Iz hd VEKRZ  Zdnxs 118 = 04
K9 VKRZ 118 = 04
F¥F9r VEKRZ BEknEer 143 = 1.0*

a: Estradiol benzoate 0.02 mg 'kg/H, SHM (B2 FiE4Y)
b: Testosterone propionate 1.0 mg/kg/H. SHIH (B FiEH)
=P <005 (3CHk13)

ELRI2ZOEBROEY IV KRZAFHIEY I VK@ A5 ng/gTHADIZ, K2DOFEERTIIFHOES I
K1 ik d30-50 ng/g& @S VDTEY IV KR ZIERAGG, DO ERTIIHENE Y I Y KR Z i F %
AT KL o/:DTIDEH I LT,

#3 ZtdkILE (Estradiol) DEH I KIRI{ZEER
Es 3 KU (ug/4 W)

LT 7 b v ha—n 00 £ 00
LoHEZ b avra—l 12 £ 0.1
B HET v b k£ 258 = 30
EZh. vy kAL 118 * 35

a: Estradiol 100 ug/rat (Day 0&Day SICJERERESS) (Liik16)
1S v FASE Y I VKR ZICIEIM AR TOREERVECDERTH Y, BRIV EAZMIZEY IVKR
ZIEWREWET2E% 25605 23D LB SRTWZHM 19 | JollyH' T LAV EL Z25T5EE
FIVKOWIAMEMES N B EHUE LI (£ 3) o COFEBMTRIHILFTMNICESY IVKEHR5 L, Bih 5L
NARFHITIEE ) 23 SISt E R L TWd . RIS HARTR ANV € 25 THEEYI VKD
WL RIS HEEET » FEDFELLHINT 2. ZOHRDOWETHHET v bOMFRIFOES I Y KIIEIXHET v &Y
HEV I ERRE SN TVENE
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Tt KRV AR ED L) M TZOIERZRTOTH AI B € I Y KOWNNZIZH AL 2T
HBHDT, KAV EYE T v MRS LTI R OZALZ {725 HEH S E 2 b 2t (D) ik
WS, PR TR —VBARAL, 7/ FAF Y =V 5037/ FAF v a— L h L B AR S
N[~ L) A= NVEIRIIT 2LV R TH o722, £41ZKoopanSH DA 25 | HILTR T,

T4 HEHRILECORABEARICHTSER

T—NHA X AWK
aryru—iv  TlEkvEX avio-n ZfERLES
(%) (%)

a— )Lk 67.0 50.8* 44.1 14.9°
) FFF s a—EE 9.6 83 252 42.1°
B=21) 3= 55 7.0 14.6 203
bAFA4FLa—)L 59 88 16.8 227
a:Ethynylestradiol (5 mg/ kg, 3HIM K FiEgH%5)
*:!P < 0.05 (3CHk21)

Tl 7oA%, BT e 32 (E L a— W REDSIRL &/ 74 F 2 a— R f — A I— VD {EH
XV OTOW | FARDOEAUIIR IOV EZ R ETEEEEEZEZONT, KEFNVEXOES I KBRIUE
HERD R 2 MHTFREACH OZAL TR I K e D o720 ZDOBEHHI RZAWTH S,

Fiz, YRV EZ DI WTIE, BERVE DY I VKO xR 2 etk e T& 4
Vo EFIVKIZA Y LSRRI S, K acid T KO K acid 1T ZIHEh 2 CHc#ibsh, 7
VoY BAEEZ T TR SR D 2 EFHMGAT WS,

JHER RGO EDOZICHETEZHEELLT, #%EDALT (alanine-transaminase) RGMT (y
-glutamyltransferase) Ze DM, TNF-a il BERTL-6HE FEIXMET » FASHET » P X DA, MEENRE L
LTO#MAMEILD S VIZRIEZILIZMEDIZ) BHETL TR EHESATWESY , LA L. CORMANEGE R
7 v bOELFABDW AT ED LI M 20 WS THR Y,

CH, . ["
O‘ R: \/Y H 240%/> (VK)
R = 3
R: \/ﬁ/‘\/ﬁ/}\u AFE) (MK-n, VK,)
n=3-16

R: H X "";#‘J(VK;J

B3 740X/ AFX/ 2 AFTF - DHE

EZAHT, EXIVKITIEAEN @RS IZE EN5 714 0% 7 ~ (phylloquinone) & B N# A5 £ 35
A+ ¥ (menaquinone) EA5HY ., WiHIZEYIVK: (VK1)  #HHIZES I VK2 (VK2) LDITENSA5 M
BRI RVWAF T F T IV Ks (VKs) EFFERS (3) o MSOWEREZA Y TV BRELZLDT,
740X AZAMDL VL DI BLEREDIMEA VRV VIIRITTENTWS 74 b=V Th b, VK1 EVK:2
EEHIAEIEEZ oD VKRG AR O S kv . LL, VKRN TMK- 4 1B M ENBDT,
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BPOFFISBMENZ LN L, 74 0% Xi3—HBITHEA, AFF/ A3EAET BN Il
DAV T Ly DB 3~16DHDPHFAETIDTH AT Ly DO¥EDFTMK-4&HMK-7L
PLIFGLINE, TNEDATFF/ ViFe MR- R F il Wilish 5479

B IR BT BEY IV KO RIENBERLIZSDTH L, 740X/ RAFF) 2 3Fx ) YD THR
WENB20BHHE5NMEORMEETEY IV KETTHR IR Fof )/ Y RIS ITEh, SThddy -7
WEINANVERY T—EOHELRLELTHE, 7VF IV (Glw) &y —ANVEXRIINT I8 (Gla) ICE#
Sh, FABICEY IVKE R OX) MUY I VKD RSP FICL SN D, SOZEFH{ FZHRF 44 N
JLREHTHRICSNIEAOF/ YRR, BONETERICE TSRS G, ShABE T IV KA 7V LT
ENDHDTHD, T HEMIZ7IBF YDV ATH YOI RFHA FAHR IR, FOEFI Y
KiZFIH SN2 LD 2255, itk 3 5,

OH

CHs
K—bﬁ’?ﬁ—ﬂl‘!/' Glu

R
o OH VCO2 ; 02
CHja
=TI IWERENILRF 52
R

0 " 3 AH:O
K- Ty A ®3”3 Gla
o

o8-
R

B4 ERIVKHAIL
EFZIVKiZRiEtELR o TP W E—FIYIIZBIER v, £2 T 7 v bO/ME L 5 Wik Kl
W=7 (10 cm) Z4ED . MHFHEMNS LCRRMD 2BEZDWT, “C-MK-4% 0] #E LA (HCO-60) (Zifh#
LTHEAL, U 2282 MIR M~ DWIL 3 SO h R R~ PRl & i L 7230 o 5130 > 73~ iR
FHHTTRIURZ 3 G5 T 2% TRLZ DD TH %o IHAAE T TIREES L2t D#20%55) 77 SR Tl
WEh 555, it A3 EWIURIZ5 % T ThH b, TRISH L. K25 IkHH ORI HDLTIZEA
) ORI+ U ) =3 (RN

§ CAR-RE; Ty
ﬁ 20+ TR RE TR
ﬁ b
& 10}
% I ZEAR- BBt
0 18
0 2 4 6

B§fe] (hr)

®5 ZBHLIUABDLSOMK-4D1) - \NIRIR
B 3RBHFRIN. BB AANE (Jriik31)
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Ll ) 7SRO ENMHHT RRPADOBITHFERL TR 35 &, ES5ITRTITELS MK- 43 K5
) TSR AR E A LTIS%AES NI EN TV, THIEBINSNIMK-4 525020 CH AR
PR IRICHEIE ST WA TP H 2D EH IR SN B —T7. MK- QW IHHRRAFAE T Tid 22 ld 5MK
—4 EWREDDNFENDL LIRS NS H5, KD HIXIEEA LIS,

£5 MEBLUXBIN—TRISEALIMK-4BLUMK-9D ) NADIRRE LU

RE e X R D Bt
MK-4 MK-9
V—7 ZEW N ZEW PN )
AT 1 il i 11 B A 1
5 35%)
DDA 20.3 24 0.1 nd 26.2 nd
Liba g 216 24.2 14.4 7.1 35 0.1
K 2.2 38 04 0.3 1.5 nd
a: 1 ARG E T Ol (3CHR31)

I SDEGET S MK— 4 2MK- 93N A7 A 3 /NG LA 50 220 S 575, BR-JEAEAE
TTREDOWIUIEL %I E LW &, F/z, KA S B ENTIN S BA5E LY 23 Tid % < MR bl
WL EN D Zebholz, 72720 MK- 9DRE D5 DOWIUIMK - 4122 EiEH 12Ky, Hollanders
2 HMK— 913/ LA SR i AR AF L TR S 5%, KIi & Wik i34 < 2 B 99 % TR
SNDEPELTVED, ZOENC, RBEHEOESY IV KA PRI EDWINSN L I EIEEN LI ETH-
2o LBL, 2FF 7 YOREDSOWNTEY IV KL BRI AD ETHENLH LA, EFYIVKK
ZRFTHTT LTy MEBANM B ELTOTHWONICEY IVKRZEREETHDOT (X2, 2%
) K& DZ BN OATIEIAREEZE 26N 5,

%6 4 -PEHE-ITIVRKFNEL2IKER
VK1 MK-4 MK-6 MEK7 MK8 MEK9 MK10 MEK-11 MEK-12 MK-13
(pmol/g)
1H 246 1.30 0.21 0.15 0.07 nd 0.13 0.03 nd nd
3H 11.09 4.77 0.72 217 0.28 0.05 0.16 0.17 0.07 nd
7H 5.28 4.59 0.93 242 0.63 0.15 0.53 0.22 0.14 0.06
14H 701 508 0.93 270 1.28 0.51 1.00 0.30 0.08 0.03
28H 2381 3.06 148 348 1.44 0.29 0.97 048 0.18 0.05
60H 6.81 342 942 746 4.38 422 9.25 7.59 6.60 2.78
(3CHK30)

—J7\ B ISP B 2 HE 2 O TN R D A 37 A3EAEL oS, A I o s AL
DA TH7 Y ERBRIMT S K6 IFHEBEDS60HFIHBZE—=I NV RKTFOVKIBETAFF/ Vit
DEALE B L72RAEEY Th S5, MK-4134:1% 1 HTHD Y DD HFEL ., ThUBE bRl v,
t bDOREIIIMEK- 4 A7 4E T 205 E—= 270 KOOI S £ DMK 4 23 fEL . VKiA$7 pmol/g THBDIZ
X LMK~ 412210 pmol/gb & FNTV5Y o MK- 425 LI #26 i5fitiz R T 0id, H25VidlEiioMK-412
HETBLDHH Lk, BARAIZ, 60HFDE—=7 NV AOKRTIZF2 kgTh, T EHZH60 g TH 5.

MK~-4 LIFCid, MK= 724 R0 BD 6 2 o B#iA %7 2 I ERHEL L, 6004 Tld
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MK=-6. =7, =10, =11, —12% A ¥ fliZR¥, BRI EIZAFF/ Y OfhiE 71 0%/ 2105, 28
H4 Tl 265 i e, 6004 TIX10R5991C b %%,

MK-4 i Z 02 AL THMAAFEL BMAPICH WIS 2O THNMM Y ES L #% 25055 BPIf s
T D AT F ) VIEMK-T~MK-102 W o7z &l 2 FF 7 5% L MK-4RMK-3 % £ v, —4,
e MRS VK Z4E 535 E MK-4 2L %9 | VKir 5MK- 4 26835 RE% D 8 Sh o T
IWMEK—- 4 1B NHHE DD DEZ T TRUENTHEREINZ EZEZOND L) o7z D 0idfboH
MTVKUZ AF T (VKa) IS, ENAMK-4IEMSN L E VI EMTH S,

2 =7 WK FAERIFICMK- 4% V0GR OMK- 4 # EEAS W S LIS 2D Tid kvt
EHLTWAAR0 | MK— 4 1ZFFLAL OB RE. FHICHIRIR, BE. BT, PERR 2 KON b AR R R L2 i v 2 &A%
Y IADEMTH LB SN0, €¥IVKOPTHMK- 4 IV L0 R EHZ R 3D T, MK-4
(3 MBI P 7 A G e PSS, AR L TR 24BN 2 00Ty Ll ShTwa9

FAZHBRIA, EF IV KDBHRFRE LTHEH T2 L 2D ARFH A FHPEREN S, FEERFPICVK R
MK-4 DT HEHA FIZR e300 | BT+ YOI RFHA FSAEERREPICRBEE 2T, 4
JADHEE =27V KON \2EH TR AMK-7EMK-10D TR FH A FERELZ (F7) o AICE EMA ¥
IZEDN D HHME-TDOZRF YA F (MK-Tepo) iEMK-7D#15%. MK-10D R FH4 F (MK-10
epo) FRREL 6 UM FFELT VS, CORMUTIEMATF/ Y HHFFEELLTHEDRTWA I LEZRLTW
%,

CITIRMK-7EMK-10D T ARFHA FRIAERTEZ S I LZRLIZH, ThUNDAFF) L2200V TH
LSRN ENENOZAZH A FRZRDOTLNETH A9,

R7 E-TJILKFICEENEMK-7. MK10EZDIRE Y4 NiRE

i (1) MK-7 MK-7epo MK10  MK-0epo
(ng/g)
%0 =8 (@i%) e 74%)
18 1220 e 261.13 s
15 1220 o 11631 ey
13 1441 PN 12893 ik s

(BFA, SFAML RIER)

740%) Y AFF) Y HFEN LS CAMEEL R T, LW HEIIR 2 5@t fish
TR, WEOWILRAHICH A H Y, AFEHS 71 0% VIEMK- QI HA~EN ISRV E T2 8
W XX yOPTIEMK-4~MK=- 6 DIFEREH W ETEHED | HEVIE, BRI TG EIEMK-
4% 74 0% YENEL EBMIMK- 40l B EETH L LT XV DS,

Y% 3 K ML & A T 04GR0 % ST OERAHICHIELFRD->TWE, FOERATHEAAT A
ANV~ (osteocalcin) Xy = ANKF I INI IV EEZE GH, TDOEBIZIIEY I VKB L ETHE7Y, 20
R EYIVKRZTRAFID R, MOy I VKEFIRL TSR ETFHiT& 5, HEAD i
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THEIMULIIME-7ZERIZEATVWRDOTY | U2 AN H A HAUI IS THEI B D%
R I TWS W,

EOIT, y=AVEKEFIINI IVEEEGT Y 2237 R THIR ALY 225559 (D AFET %o BIIREEALEAIC
127 70 A 3~ (atherocalcin) A%, 4 RMITHEZIZGlaZ G~ M) v 2 AGlakH (MGP) 27635, Th
ORI OVWTIRERZF o RRSIIEMSh TR WY, (ERIFEY I VKT A7—77) #2453
5&, 7y PTOEBRTHLD, WIRP LMD AV AIKILTEETIHEDH DY . ThHEDI RS, HKT
DERKALDIIMIREY 3 ¥ KIKAFTEDGlaZ G L EE AT G- LTS &G Sh 559, 72, T I 5o st
TIHIVPEYIVKRZTIRTAMATOVOEGHBET LY | MK-4 3204 ERETI LW #
HbdH DT,

E-3 5]

NS AR BRI T2 TOHEIIHET v FATHET v PO 25 IEWVAS, SHIZEY I VKR ZHICHON S
AL IKFEL., IERHERICILEHRIEY I VKR ZIZEDMMETH S L2 LT 5. KRV EV I
EFIVKRZ2HT 555 BERVEAZMIZEY IVKRZENET S, bR HEROE 7 3 7 Kt i
F v bAHET v FED R, T v bORH P IRH EEHLRIE IV EEOR S WO THET v MIEY I Y KDl
WARWEEZEZLNS, UL, KERVEL 2532 LE9 IV KU T 212022 b 53, JHTTHREML
Bid = VEEARAPL | fCoTIREWRIMER D85\ F4F 3 a— VA2 0T, KAV EAZES
€% 3 KWK IMNZ B BERULOZIL TN TER V. KRV EAIEDL) LI ETEY IV KR
T I RIELNTH S,

WAEBEOE— 7V KIFDRAFF ) AHD TERGAS, B ISPECRINL , FICRSI A% Aok
AFH L MK-4 3B IR S A3 205 IHERHEOE—7 N RIFRIIRICH i IE THET S, Thid
MK—4 25VKid & Byl LA R SN D &35 il T 5H8TH 5,
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Ghost-like of rice and other cereal waxy starches by
concentrated KI/1> solution—

Masaharu SEGUCHI

Laboratory of Food Processing, Faculty of Home Economics, Kobe Women's
University, Suma-Ku, Kobe City, JAPAN

1. Introduction
Starch granules are composed of amylose, amylopectin, and other minor components, such as lipids and protein.
Non-waxy starch granules containing 20-30% amylose and 70-80% amylopectin, while waxy starch granules do not
contain amylose. Boiled waxy rice starch 1s markedly viscous and elastic (Whistler & BeMiller, 1997). The location
of amylose in starch granule, and the role of amylose in swelled starch are not known clearly (Atkin et al., 1999).
However, it is thought that swollen starch without amylose or with a low concentration of amylose is markedly
viscous and elastic because of the characteristics of amylopectin, On the other hand, it 1s thought that swollen non-
waxy starch is neither viscous nor elastic because amylose counteracts the characteristics of amylopectin. However,
the precise mechanism of the interaction of amylose and amylopectin in starch granule and in swelling starch is not
understood.
We obtained 39 strains of rice containing various proportions of amylose. It was reported that starch granules may
swell at room temperature in several highly concentrated salt solution, e.g. Nal, NaBr and CaClz (Gerlsma 1970;
Gough & Pybus, 1973: Jane & Shen, 1993).
Seguchi et al., 2000, 2001, & 2003 demonstrated the ghost appearance of waxy starch granules under the light
microscope when staining and simultancously swelling with 25% K1/10% I2. Obanni & BeMiller, (1995) described
ghosts of starch granules which were prepared in two steps: (1) pressure cooking (121C ) a dilute starch slurry, and
(2) sedimenting the remnants of granules and washing the remnants with water before staimning, them in dilute KI/
I2. In our work we define ghosts as granules that have swollen in concentrated KI/I2 so they appear to be mostly
transparent. The ghost area for a starch 1s defined by the percent increase in granule area in the microscopic field
when a starch 1s exposed and viewed in concentrated KI/12.
Seguchi et al., 2000, 2001 & 2003 showed the phenomena of ghost of lower amylose containing cereal starch
granule and cereal waxy starch granule by staining with 25% K1/10% I2. The phenomena of ghost may suggest the
role of amylose in stability of starch granule. In order to know the clear role of amylose and relationship between
amylose and amylopectin in starch granule, it would be useful to examine the staining of these various amylose
containing rice strains with 25% KI1/10% Iz solution. Then, the relationship between amylose contents (%) and the
rate (%) of the ghost of 39 strains of rice was examined and discussed the role of amylose in starch granule in this
chapter. We further discussed the location of amylose in rice starch granule.
Waxy mutants have been identified in cereals such as barley, rice, maize, proso millet, foxtail millet, sorgum and
amaranth (Slattery et al., 2000). Recently, amylose-free potato starch was reported (Tatge et al., 1999). Therefore,
we stained those waxy starch granules such as barley, rice, maize, proso millet, and foxtail millet with 25% KU 10%
Iz solution. and the internal structures of those starch granule were analyzed. When waxy wheat, barley, rice, maize,
proso millet and foxtail millet starch were stained with the solution, all waxy starch granules changed to ghost-like.
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However, it 1s unknown whether other kinds of waxy starch in KI/I2 solution also change from a granular structure
to a ghost-like form, and whether they have the same two structures, that is, a central part and surrounding part, in
each granule.

2. Rice starch samples
We used 39 rice strains (waxy strains, low amylose containing strains, and non-waxy strains) in this experiment.
Samples were collected from an experimental fields of Natl. Inst. Crop Sci., Japan, in 2000, and stored at 4C until
use. The harvested seeds were dehulled and polished with a experimental grain polisher (Pearlest, Kett. Co., Tokyo,
Japan).

2.1 Amylose content in rice starch samples

The amylose contents of each strain was analyzed by a modification of the iodine colorimetric method. The rice
grams were crushed and homogenized in Konajiman KJ-1 Solar (Seriko Co., Ltd.. Kyorto, Japan). A sample of
each strain (20mg) was suspended in 0.1mL of 95% ethanol and 0.9mL of 1 M NaOH and the mixture heated in
a boiling water bath for 10 min. After cooling, SmL of water was added, the sample was homogenized for 35s in
a Polytron (Kinnematica, Nucerne, Switzerland) and solution was made to volume (10mL) with water. An aliquot
(ImL) was taken, mixed with 0.2mL 1 M aqueous acetic acid and 0.2ml 2% KI/ 0.2% I2 solution, and the solution
was subsequently made to volume (10mL) with water. After incubation at 27°C for 20min, the amylose content was
determined by colorimetric assay at 620nm (Shimadsu UV-120, Kyoto, Japan), using potato amylose (Sigma, Type
I11, St, Paul, Mo) and waxy rice starch mixtures as standard.

2.2 Ghosts of rice starch granules
A sced was cut into halves on a slide glass and the center of the seed was scraped by a razor to collect a starch
sample. A starch granules/water suspension was made so that 50-100 starch granules could be seen in one drop
under the microscope. Light microscopy (Olympus BX 50-34-DIC, Olympus, Tokyo. Japan) of the starch granules
and their ghosts was performed by staining the samples with 25% KI1/10% 2 solution.

2.3 Determination of the relative ghost area (ghost %) in each strain
To obtain the relative ghost area (ghost %) in a starch, the apparent areas of 10 granules, stained and unstained, and
randomly selected, were measured by weighing excised photographs of the granules. The relative ghost area (%) in
the starch was calculated as follows:
Relative ghost area (ghost %) = area (¢m’) of a stained starch granules/areas (cm?) of an unstained starch granule x
100 (%)

2.4 Determination of the proportion of the red-brown central region of ghosts
The area of the red-brown central region and the area of the ghosts (10 starch granules each) were determined, and
the proportion (%) of the red-brown central region in the ghosts was calculated as follows: Proportion of red-brown
central region=area (cm?) of red-brown central region/area (em?) of the ghost x 100
Apparent areas of the red-brown central region and the ghosts were measured by weighing the photographs of the
granules,

3. Ghost-like of rice starch granules by concentrated KI/I2 solution

The amylose levels in the 39 strains of rice starch ranged from 0% to 35% (Table I), whereas the relative ghost areas
(ghost %) ranged from 75-800% (Table. I).
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Tablel
Amylose Content(%) and Ghost of Rice Starch
i Rice Amylose(%) ___ Ghost(%)
T65- 1 35.3+0.2 1440424
T65-1 342405 12954417
T65-1 320%04 1341536
T65-IV 32005 156.5::403
T65-V 318403 153.5+33.2
T65-VI 31105 745+120
T65-VI 30606 1180113
T65-VE 276%0.7 116.54233
Te5—IX 22.7+0.2 127.0+28.3
T65—X 206086 1180+184
T65—X 1 20104 14904113
T65—X I 11.5+0.1 2845446
T65—X 1 9.4+03 2410495
T65— XV 33+03 269.0£63.6
T65—XV 24400 491.5+686
T65—XVI 0000 792541888
Takanari- [ 21.9+0.1 156.5+40.3
Takanari- II 16.2+03 127.0£33.9
Takanari-III 22400 110.0+255
Takanari-1IV 0500 748014
Nihonbare- [ 19602 204541322
Nihonbare- I 18.3+06 1175134
Nihonbare- [l 20+00 694.5+268.0
Nihonbare-IV 1.5400 544542326
Koshihikari— [ 16.7+0.1 117085
Koshihikari- I 16500 2120764
Koshihikari- I 1.7400 33754545
Koshihikari-IV 1.5+00 7050+ 157.0
coi- | 2.1%01 466.0130.1
coi-1I 184+03 4975+ 106.8
76-3- 1 21+02 563.5+299.1
16-3-1 1800 258.5+1294
Citanduy 29.1%16 1485474
Cisadane 21.2%11 9904226
SiAngkat 26.1+04 1065+120
Koshidaru 9.1+03 191.0+28
Milkyqueen 80+02 193.5+50.2
Kantoumochi No.172 3600 400.5+41.7
Koganemochi 1.6+0.0 4650+ 1824

Values represent average and standard deviation.

The relationship between amylose content (%) and the
relative ghost area (ghost %) in the starch samples is shown
in Fig. 1-1. The correlation coefficient between amylose
content and the relative ghost area (ghost %) was r = -0.78.
As shown m Fig. 2-1, starch containing 35% amylose stained
red-brown in the relatively concentrated KI/12 solution, those
granules failed to swell to a ghost appearance and had almost
the same size and the same diameter as the unstained starch
granules. In starch with a low amylose content (11.5%), light
brown-staining having a ghost appearance was seen around
the red-brown central region, and the size of the stained
granules with partial ghost appearance was larger than that
of the unstained granules (Fig. 2-2). Starch granules that
did not contain amylose exhibited almost entirely a ghost
appearance, and their relative ghost area (ghost %) was
800% light brown staiming (Fig. 2-3).
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Fig. 1-1 Relationship between amylose content (%) and ghost (%) in rice starch gramules.
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Fig. 2. Rice starch granules with (right) and without (left) 25%K1/10% |...
Amylose contents: 35% (Fig. 2-1); 11.5% (Fig. 2-2); and 0 % (Fig. 2-3). Bar indicates 10 um.

The relative ghost area (ghost %) remained rather constant at about 100-200%, when amylose content was 10% or
higher (Fig. 1-1). However, when the amylose content was below 10%, the relative ghost area (ghost %) sharply
increased with decreasing amylose content. When the amylose content was below 5%, the relative ghost areas
(ghost %) increased even more markedly and a 800% increase in the relative ghost area (ghost %) was obtained
when the amylose content was zero, This suggests that an amylose content of about 5% is required to maintain the
shape of the rice starch granule in the presence of relatively concentrated KI/I2. There is a possibility that the lack
of swelling of amylose containing rice starch stained with KI/I2 1s caused by the formation of a erystalline amylose-
iodine inclusion complex. Sodium iodide at 1.5 M was found to reduce the gelatinization temperature of sago starch
from 70 to 50 C , and to practically eliminate the enthalpy of gelatinization (Ahmad & Williams, 1999). lodide ion
promotes the swelling of starch and through cooperative melting reduces gelatinization temperature and enthalpy.
In this work it 1s estimated that the rice starch is exposed to approximately 0.8-1.5 M 1odide 1on, which apparently
promotes swelling of rice starches with < 5% amylose.
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4. Relationship between amylose content and the proportion of the red-brown central region in ghosts
The proportion (%) of the red-brown region in ghosts decreases with decreasing amylose content (Table II).

Tablel
Amylose Content(%) of Rice Starch and The Proportion(%)
of The Red-Brown Central Region in the Ghost

Rice Amylose(%) Red-Brown Region/Ghost(%)
T65- | 353402 1000400
T65-1 342405 100000
T65-1 32004 100.0+£0.0
T65-IV 320405 935421
T65-V 31803 100000
T65-VI 31105 100,000
T65-VI 306106 100000
T65-Vil 27607 91.0£00
T65—IX 22702 100.0£0.0
T65—X 206+06 -
Te5—X 1 20,104 895+21
T65—X I 11.5+0.1 -
T65—X1I 9403 -
Te5—XIV 3.3+03 -—
T65—XV 2400 00400
T65—XVI 00100 00400
Takanari- [ 21,9401 7115+£2.1
Takanari- 11 16.2+0.3 645121
Takanari-1I 22400 00400
Takanari-IV 05400 00+00
Nihonbare- | 196+02 -
Nihonbare- I 18306 69028
Nihonbare-1II 20400 0000
Nihonbare-IV 1.54+00 00+00
Koshihikari- | 16.7£0.1 73.5+2.1
Koshihikari- I 16.5+00 7.5£07
Koshihikari- I 1.7+00 00+00
Koshihikari-IV 1.5+00 00400
coi—- | 2.1x01 -—
coi- I 18403 250+42
76-3- 1 21+02 -
76-3-11 18400 —
Citanduy 29.1%16 750400
Cisadane 27.2x1.1 -
SiAngkat 26.1 04 e
Koshidaru 9.1+03 520471
Milkyqueen 8.0+02 50521
Kantoumochi No.172  3.6::0.0 0000
Koganemochi 1.640.0 0.0+00

Values represent average and standard deviation.

100

Red-brown region (&) in ghost

20 30 40

Amylose (%) in rice starch

Fig. 1-2 Relationship between amylose content (%) and the
proportion (%) of the red-brown central region in the ghost of

rice starch granules.
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Fig. 2-2 demonstrates that the location of the red-
brown region is limited to the center of stained
starch granules, and that the proportion (%) of this
area in ghosts decreases with decreasing amylose
content (Table IT and Fig. 1-2), indicating that the
area of the red-brown central region 1s related to
the amylose content (r = 0.95) under conditions
used in this study. This, in turn, suggests that
amylose may be concentrated in the red-brown
region of stained starch.

Fig.2-1 shows the red-brown color throughout the
non-waxy rice starch treated with the relatively
concentrated KI/I2 and was interpreted to mean
that amylose is evenly located in the starch
granule and that it plays a role in the maintenance
of the structure of the starch granule. However, in
starch granules with a low amylose content, where
amylose may be present mostly in the central
part of the starch granule, amylopectin may be
released in the outer zone of a granule, so that
the color turns to light brown in the surrounding
region of the granule (Fig. 2-3). Thus we conclud
that amylose plays a role in the maintenance of
the structure of starch granules. This 1s agreement
with the results of Tester & Morrison, (1990)
that starch granule swelling is promoted by
amylopectin and prohibited by amylose.

5.1 Other waxy starch samples

Waxy wheat starch samples were stained red-
brown using KI/I2 solution. Subsequently, the
concentration of the KI/Iz solution was increased
to > 2.5% KI and 1.0% I2. Then the appearance
of the waxy wheat starch granules quickly
became ghost-like. The internal structure of the
ghost could be observed (Seguchi et al., 2000).
Waxy wheat starch, and waxy barley starch were
prepared from waxy wheat flour (K107 WX
1) (Seguchi et al., 2000) and waxy barley flour
(Daishimochi), respectively by the acetic acid (pH
3.5) fractionation technique (Sollars. 1958). Waxy
barley flour (Daishimochi) was donated from
Shikoku National Agr. Res. Inst. Japan. Waxy rice,
maize, and proso millet starch, and waxy foxtail
millet grain were donated from Nippon Starch
Chemical Co., Ltd. Osaka Japan.
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5.2 Staining of other starch granule with 25% KI / 10% I: solution and microscopic observation of
the starch granules

Waxy wheat, barley, rice, maize, proso millet, and foxtail millet starch granule showed birefringence respectively
(Figs. 3-1-1, 3-1-2, 3-1-3, 4-1-1, 4-1-2 and 4-1-3), and waxy wheat, barley, rice, maize, proso millet, and foxtail
millet starch granules were also changed to a ghost-like appearance in a solution of 25% (w/v) KI/ 10% (w/v) Iz
(Figs. 3-2-1, 3-2-2, 3-2-3, 4-2-1, 4-2-2 and 4-2-3).

Fig. 3. Microphotographs of waxy wheat, barley and rice starch granules in water (3-1-1, 3-1-2 and 3-1-3), and ghost-like
granules of waxy wheat, barley and rice starch in a solution of 1.5M Ki and 0.4 M |, (3-2-1, 3-2-2 and 3-2-3). respeclively.
Bar indicates 20 um.
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Fig. 4. Microphotographs of waxy maize, proso millet and foxtail millet starch granules in water (4-1-1, 4-1-2 and 4-1-3),
and ghost-like forms of waxy maize, proso millet and foxtail millet starch granules in a solution of 1.5M Kl and 0.4M |,
(4-2-1, 4-2-2 and 4-2-3), respectively. Bar indicales 20 um

The findings about the waxy wheat starch granule (Fig. 3-2-1) have already been reported by Seguchi et al. (2000).
However, the ghost-like granules of waxy barley starch did not show two domains such as those of waxy wheat
starch, but showed a simple curled thin membrane, and the curled thin membrane which is on top of a second
membrane showed a deep color (Fig. 3-2-2). The granules of waxy rice starch were changed to ghost-like in the
same KI/I2 solution (Fig. 3-2-3), and the slightly deeper color was due to thin membrane layers. Thus, it was
supposed that the ghost-like granule of rice starch was similar to that of barley starch. Waxy maize starch also
showed ghost-like granules in the same KI/I2 solution (Fig. 4-2-1), and the size of the ghost-like granule was around
four times larger than that of the native maize starch granules, and the increase in size was larger than that in either
waxy wheat or barley starch. Waxy maize starch also had a single structure of ghost-like granule, similar to waxy
barley starch. Although the size of the native waxy proso millet starch granule was small (Fig. 4-2-2), the increase
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in the size from the native starch granule to a ghost-like one was rather larger (five times). The ghost-like granules
of foxtail millet starch also showed a single simple structure (Fig. 4-2-3). Results of those observations indicate
that the ghost-like granules of waxy barley, rice, maize, proso millet and foxtail millet starch granule have a single
structure. Thus, only the waxy wheat starch granule has a unique double internal structure, that is, a red-brown enter
and a slightly pinkish surrounding part (Fig. 5-1, 2, and 3).

Fig. 5-2 Photomicrograph observation of a slight
ghosted waxy wheat starch granules. Scale 20
micrometer.

Fig. 5-1 Photomicrograph of the ghost of waxy wheat starch
granules.

Fig. 5-3 Photomicrograph observation
(SEM) of a slight ghosted waxy wheat starch
granules. Scale 20 micrometer.

When waxy wheat, barley, rice, maize, proso millet and foxtail millet starch granules were stained with the solution,
all waxy starch granules changed to ghost-like.

6. Conclusions
6.1 Amylose content (%) and the relative ghost area (%) in 39 strains of rice were negatively related, and it was
found that 5% of amylose is required to maintain the structure of rice starch granules in relatively concentrated KI/
I2 solution at 25 C . As demonstrated by staining of the ghost, we found that amylose may be concentrated in the
central region of the ghost.

6.2 Waxy wheat, barley, rice, maize, proso millet, and foxtail millet starch were suspended in 25% KI/10% I
solution, and all waxy starch granules quickly changed to ghost-like structures. Those ghost-like structures were
compared in each other. Waxy wheat starch showed two different internal structures, that is, a central part and
surrounding part as reported previously (Seguchi et al., 2000). However, the other waxy starches showed a simple

structure similar to a sack or balloon.
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Abstract

The aim of this study was to investigate to what extent venous blood flow from the hand affects evaporative (E)
and non-evaportive (R+C) heat losses from the forearm during exercise. At an ambient temperture of 23 T | five
subjects, having rested for 30 min in a reclining chair positioned behined a cycle ergometer exercised at a heart rate
of about 120 bpm for 30 min and then rested for 5 min. Blood flow to and venous flow from the hand were occluded
at the wrist for 30 min with a sphygmomanometric cuff (5 em width) at a pressure of 250 mmHg during exercise.
Blood circulation in the control hand was not disturbed. During exercise and after hand vasodilation, forearm
skin temperature increased by 3.1°C on the control side but remained at rest value on the occluded  side, with an
increased esophageal temperature averaging 0.82 C . Forearm sweat rate, as measured by the ventilation method
increased on both sides at rest, during and after exercise. Sweat rate at end of exercise on the control side was 0.21
mg * cm” * min” significantly higher than on the occluded side (0.13 mg * em™ * min™). these results clearly show
contributes to the increase in forearm sweat rate and skin temperature after hand vasodilation (mainly through
arteriovenous anastomses) during thermal load induced by exercise.

Key words: - Local sweat rate - Superficial venous blood flow - Skin temperature

Introduction

Increase in heat loss from a local skin surface depends on nising skin blood flow and sweat rate at a given skin
area in constant temperature environments. Extremities are very important avenues for heat dissipation from the
body core. There are abundunt arteriovenous anastomoses (AVAs) in the skin of distal parts of the extremities,
such as fingers and toes (Clara 1956; Sherman 1963) . As AVA vasodilation causes a great increase in blood flow
and heat loss from the extremities, warm superficial venous blood returning from distal parts of the extremities
may significant influence changes in local skin temperature at more proximal parts of the extremities. Moreover,
it has been established that local skin temperature determines local sweat rate at a given internal and mean skin
temperatures (Bullard et al 1970; Nadel et al 1971). In the forearm, therefore, evaporative and non- evaporative heat
loss 1s primarily influenced by the superficial venous blood returning from the hand after hand vasodilation.
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The present study was to examine to what extent venous blood returning from the hand affects evaporative (E)
and non-evaporative heat losses (R+C) from the forearm during thermal load induced by exercise.

Methods
Subjects
The study involved five healthy male volunteers, average age 39.4 + 4.6 years. Their mean physical
characteristics were: height 167.6 + 1.4 em, weight 66.4 + 2.5 kg. Each subject was informed of the purpose and
procedures of the study before his consent was obtained.

Measurements

Skin temperature (Tsk) was measured with thermistors placed on both forearms and hands. Esophageal
temperature (Tes) date were recorded every 30 seconds by a personal computer through a data logger (K923, Takara
Thermistor Instruments CO. Ltd., Yokohama) with an A/D converter. Heart rate (HR) was measured from ECG
output, which was sampled every second and computed to 30 second averages by a personal computer through
a heart rate counter (AT 600G, Nihon Kohden, Tokyo) . a DC amplifier (SA15U, TEAC, Tokyo), and an A/D
converter. Local sweat rate were measured on both medial forearm areas 10 ecm above the wrist, Forearm sweat rates
were continuously recorded by the ventilation method (Takagi et al, 1966) using a capacitance hygrometer (Takara-
Vaisala) and a 1.8 em? capsule highly ventilated with dry air taken from a pressurized air tank at a constant flow (0.5
[+ mmn™).

Procedures

Few days before the test, the relationship between HR and work load had been determined using a bicycle
ergometer (Monark) with each subject exercising 1n a semi-supine posture in a recliming chair. From this data the
work load for each subject was set at a HR of 120 bpm during leg exercise. Familiarized with all test procedures, the
subjects reported to the laboratory at the same time in the morning after an overnight fast. For the experiment they
wore bathing suits. Subjects were fitted with a Tes probe, ECG electrodes were placed on the chest skin and with
collodion at the same location on the mid-medial forearm. Each subject then entered a climatic chamber (TBL-6-s,
Tabai MFG Co. Ltd., Osaka, Japan) at 23.0 + 0.5°C dry bulb temperature and 13.0 + 0.5°C wet bulb temperature. To
cool the forearm test-area and to get a thermal stability quickly, without hypothermia, the subjects immersed both
arms in 23.0°C water bath. After a 12-min immersion, all traces of water on the skin were wiped off with towels and
the subjects then rested quickly in a semi-supine posture. All Tsk thermistor sensors were fitted on the skin at the
four sites. The wrist occlusion cufl, Sem 1n width, was placed on one or the other wrist. Baseline data were obtained
during the last 5min of the 30-min rest period, then subject exercised on a bicycle ergometer at a HR of 120 bpm in
a semi-supine posture for 30min, followed by a 5 min recovery period after the exercise.

Each subject was tested under two conditions. Initially, as a first test to measure forearm sweat response, neither
wrist was occluded. Forearm skin areas then, fixed to measure sweating responses for the subsequent test in the
separate day. In the second test, one wrist was occluded stop the hand arterial and venous blood flow, throughout
the 30-min exercise, by mflating a wrist cuff at 250 mm Hg, by manually activating solenoid valves connected to a
pressurized air tank. Three subjects, randomly chosen, had their wrists occluded on the left side and the other two
subjects had their right wrists occluded.

Evaporative heat loss on both forearms was estimated from changes in local sweat rate using latent heat
of evaporation at 2.43 kj * kg'. Non-evaporative heat loss from the forcarm was estimated by multiplying the
difference between forearm skin temperature by the combined R+C heat transfer coefficient of 8.6 w * m? + C ! at
rest in still air (Nadel, 1979).

Statistical analysis was carried out by a one-way analysis of variance (ANOVA) and a paired t-test. Mean values
are given with their standard errors (+SE).
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Results

Mean HR and Tes were 61.2 + 2.0 bpm and 36.74 + 0.11  C at rest. Mean HR and Tes increased and 61.2
bpm and 0.82 C during the 30-min bicycle exercise and decreased 47.5 bpm and 0.34C during the first 5 min of
recovery. Those were 122.4 + 5.0 bpm and 37.56 + 0.13 C at the end of exercise, and 74.9 + 3.6 bpm and 37.22 + 0.
14 C at the end of the trial, respectively.

On the control side (Fig.1), hand Tsk increased sharply from 21.8 + 0.6 'C at 10 min to 33.3 + 0.7 C at 30 min
during exercise, with a lesser increase in forearm Tsk (26.1 + 0.4C at 15 min to 29.2 + 1.1°C at 30 min). On the
occluded side, exercise did not change hand and forearm Tsk. During recovery after wrist occlusion, rising forearm
Tsk followed the increase in hand Tsk. as had been observed in the control side.

Forearm sweat rate (Fig.2) increased during exercise, then gradually decreased during recovery. At the end of
the exercise period sweat rate reached 0.21 £ 0.03 mg * em™ * min™ on the control side but was significantly lower
(0. 13 £ 0.02 mg * em™ * min™) on the occluded side.

Forearm sweat rate (Fig.3) increased with the rise in Tes during exercise. Maximum forearm sweat rates and
forearm skin temperature were significantly lower in wrist occlusion. The mean Tes threshold of onset of forearm
sweating was 0.06 C higher in the occluded side than in the control side but it was not statistically significant. On
the control side, forearm sweat rate increased with the rise in forearm skin temperature (Fig.4), it increased without
any changes in Tsk on the occluded side. Forearm sweat rate was higher on the control side than on the occluded
side at any given Tes. The influence of forearm Tsk on sweat rate was greater at 29 C than at 27 C and 28°C.

As shown in Fig.5, the mean heat loss from both control and occluded forearms at the end of exercise was
calculated from the results of Figs 1 and 2. E on the control forearm was higher (87W * m™, +64%) than with
occlusion (533 W * m?) as did R+C, (53W * m™=, + 96% vs 27 W * m™ ). Total heat loss (E+R+C) values were
respectively 140 W+ m™ (+ 75%) on the control and 80 W * m™ on the occluded forearms.
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Fig. 1
Changes in skin temperature of hand and forearm on control (left) and wrist occluded sides (right) at rest, during and after
leg exercise . Values are means = SE.
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Relationship between forearm sweat rates on both control () and wrist occluded sides (@), and esophageal temperature
(Tes) during exercise. Values are means. Forearm skin temperatures (Tsk) in the wrist occluded side are kept at
approximately 26 “C while that on the control side markedl y increased from 26 C to 29 °C during exercise as shown in Fig.
2. Forearm Tsks on the control side at the two points are indicated by arrows.
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Fig. 5
Comparison of evaporative (E) and non- evaporative heat loss (R + C) from the forearm on both the control (left bar), and
wrist occluded sides (right bar) at the end of exercise.
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Discussion

This study was designed to determined to what extent venous blood flow returning from the hand affects heat
loss from the forearm during an exercise-induced thermal load. Both evaporative and non-evaporative heat losses
from the forearm were significantly affected by the venous return from the hand after hand vasodilation.

AVAs being abundant in the finger but absent m the forearm (Clara 1956; Sherman 1963), the vascular structures
of the finger are different from those of the forearm. Molyneux and Bryden (1981) have estimated than blood flow
rate per unit length would be 10,000 times greater in an AVA than in a capillary. comparing an AVA of 100um in
diameter with a capillary of 10pum in diameter. Consequently once open, a tremendous amount of blood passes
through the AVA vessels. It has been reported that maximum blood flow in the finger is over 10 times higher than
that in the forearm (Nagasaka et al, 1987) . Most of the increase in finger blood flow appears to be through AVAs.
Evidence for this includes the observation that radioiodide clearance does not increase in proportion to finger tip
blood flow, as measured by venous occlusion plethysmography with an increased ambient temperature (Coffman
and Cohen, 1971). Their study shows that 78% of finger blood flow passes through A-V shunt vessels.

Because AVAs provide high blood flow towards the extremities, not only does heat loss from the hand result
(Hirata et al, 1983) but also a great amount of heat 1s transferred to the forearm by the still warm returning venous
blood as show in Fig.l. As suggested by the rise in hand skin temperature on the control side, forearm skin
temperature increased after hand vasodilation; however, forearm skin temperature on the occluded side did not
increase since hand vasodilation was disturbed by wrist occlusion. These results coincide with our previous study
(Hirata et al, 1989), which showed thata 1 C rise of hand skin temperature caused a 0.3 C increase in forearm skin
temperature after hand vasodilation without increasing forearm skin blood flow during post-exercise recovery.

According to Aschoff and Wever (1959), the degree of pre- cooling of the arterial blood is reduced when AVAs
are open. Riibsamen and Hales (1984) examined the role of difference microcirculatory compartments, capillaries,
and AVAs during heat transfer across the hindleg skin of sheep in a thermoneutral environment. Using radioactive
microspheres, they measured a wide range of blood flow through capillaries and AVAs, simultaneously recording
heat loss from the skin using a calorimeter in the form of a network of water-perfused thin tubes. They estimated
that the efficiency of maximum heatloss was 0.4 W + m1* of capillary blood flow and 0.08 W * m1"' of AVA blood
flow, which suggests that heat transfer 1s greatly influenced 28
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suggested that AVAs act as major determinants of heat

c
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exchange, rather than primarily as sites of heat exchange.
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been observed by Levenson et al (1987). Their results show
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that occlusion decreased velocity and flow of the brachial
artery and increased vascular resistance of the brachial
circulation. Systemic blood pressure and heart rate were not
modified by the wrist occlusion, however. This research did
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reported that skin surface blood flow measured by
laser-Doppler flowmeter is not influenced by blood
flow to underlying skeletal muscle n the forearm
(Saumet et al, 1988). Therefore. it is considered
that laser-Doppler flowmeter output reflect only the
change in skin blood flow. As increases in forearm
skin blood flow did not differ between control and
occluded sides. we conclude that wrist occlusion
does not significantly affect changes in forearm skin
blood flow. However, forerm skin temperature did not
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increase on the occluded side despite a rise in forearm. 0
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to the warm venous blood returning from the hand .

TIME min

as forearm skin blood flow decreased after exercise. i
ig.

i ) . I i Response of forearm sweat rate on both control and tested
indicate that forearm skin circulation is not modified  gjqes without wrist occlusion at rest, during, and after leg
by wrist occlusion. Local sweat rate in the forearm  exercise. Values are means + SE.

These results are 1n agreement with Fig.1, and also

must be affected by the increase in the forearm skin
temperature due to the warm venous blood flow returning from the hand after hand vasodilation. The present results
clearly show that local sweat rate on the control side is enhanced by an increased local skin temperature.

In the persent investigation, because there was no difference of local sweat rates in each forearm as measued
in the control condition without wrist occlusion as shown in Fig.7, we could investigate the effects of local skin
temperature on forearm sweat rate as a modifier of the central drives. Forearm skin temperature did not increase
on the occluded side in the absence of venous return from the hand, while in the control forearm skin temperature
markedly increased due to the venous blood returning from the hand after hand vasodilation (Fig.1). This rising
forearm skin temperature increased the local sweat rate, and the effects of local skin temperature on the local
sweat rate was proportionately greater at the higher skin temperature, as shown in Fig.4. The effect of local skin
temperature has been described as having a peripheral influence which modifies the output from the central
controller in the determination of local sweat rate (Nadel et al, 1971). Bullard et al. (1967, 1970) and MacIntyre et
al. (1968) have established the importance of the local skin temperature in the determination of local sweating rate
and have suggested that its effect is related to the internal temperature drive via some multiplicative mechanisms.
They theorize that the local effect occurs outside the central integrator, probably in the vicinity of the sweat glands
themselves, as a result of a temperature dependent release of transmitter per neural impulse at the neuroglandular
junction (Bullard et al., 1967).

Heat loss during exercise

It is reported that hands and arms act as important avenues for vascular heat loss from the central circulation
(Aulick et al.,1981). They have directly measured blood temperature in the axillary artery and vein during a one
hour treadmill exercise. Blood temperature in the axillary vein decreased and was 2.3 C to 4.3 C lower than that
of the axillary artery at all levels of exercise. There was an inverse relationship between blood temperature in the
axillary vein and finger blood flow as suggested by finger skin temperature. This study is supported by our present
invetigation which shows hand vasodilation (mainly AVAs) increases, not only heat loss from the hand. but also
evaporative and non-evaporative heat losses from the forearm through the superficial venous blood from the hand.
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This suggests that heat loss from the upper extremities is largely determined by the change in AVA finger blood
flow. Richardson et al (1986) have demonstrated vasoconstrictor tone of AVAs in the finger increase in proportion
to exercise intensity but that of capillaries doesn't. We have also shown that heat loss from the hand as measured
by direct hand calorimeter, finger blood flow, and finger venous distensibility (strain- gauge plethysmograph)
are suppressed in proportion to increasing exercise intensity (Hirata et al., 1983, 1984). Moreover, Bevegard
and Shepherd (1966) have demonstrated that capacity vessels constricted with the onset of leg exercise and that
the constriction persisted throughout exercise and was proportionate to the exercise intensity. Since cutaneous
venoconstriction decreases the time necessary for heat transfer from venous blood to the skin, it consequently
decreases heat loss from the skin (Goetz, 1950). Therefore, even if forearm skin blood flow is not influenced by
exercise intensity, evaporative and non-evaporative heat loss from the forearm decrease with the increasing exercise
intensity at a given thermal load. As this mechanism is one of the important factors determining heat balance
during execise, the increase in body temperature 1s proportionate to exercise mntensity (Nielsen, 1938). These
results coincide with Nakayama et al (1977), who showed that a fall in skin temperature at the onset of exercise is
proportionate to work intensity.

In our previous study on lower extremities (1989), results showed that vasodilation in the foot causes an increase
i heat loss from the leg as well as from the upper extremities. This suggests that blood flow to the distal end of the
extremities (mainly AVA flow) plays an important role for the regulation of heat dissipation from the skin of the
whole extremity through the venous return from the distal parts, and consequently affects body temperature.
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Consideration about a high-rise and the scene in New-York
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Abstract
Dutch began to emigrate and planned lattice-shaped city block in current Manhattan from the 1600s in New York
that was North American major cities of the United States.
Around 1850, the land has been left in a state of nature where is between Fifth avenue and Eighth avenue and
between 59-Chome and 104-Chome, and is called as Central Park.
Central park is a huge urban garden that has been artificially created. has become an in dispensable for citizens
and tourists now. Manhattan is the island-like land sandwiched between East River and Hudson River, there is a
forest architectural groups offers a diverse landscape by a varnety perspectives. Based on the survey conducted in
approximately 10 days of August and September 2012, I will consider about visibility, design and the relevance of a
high-rise buildings and scene of present New York Manhattan.
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—Ji\ Y raboy BEHEINE TR, S FO SV a—RY) L ZORUERMBCHS 244 ADAE
EICE— 2R TESY, THiEFigure 1bD5F o — MO Z EIRL . EEM LB Ar 608
O—=25F— Ml A 57z, 72, Hermans” RGBS Y (2Figure 1bD X ) 2%, sheet-like
structures ®plane lattice structures& Zff4, FHEE VO —Z2D KD IEAR W LHLEIFEE LTV, 2D L9
CE A S AT SN 0 —2AOMEEE I 7 77 F N 7=V AT EOBKEOH IR L S
oo — MESERH N TH S,

3. BIA—-XFF—MEEY RIETREBEFRAOTE

Eha—A/TI0-AYUGHREV O -2 MED K TADE S ICBHBEINLY, T2, ¥I2b—Yay
29 &, TIO—AFERIZE VO =255 -2 — MEELW D Z & dibh 572, — /i Ta-D-ZVa—RLE b u—
ARPESELYE TR, EBRMICHMEO T IZBBINT, 32— a ilBunThi T — Miiic
1A RN E LD o720 ThOEDOR R, 5T — FOLEM D R HRE S RO/ M EE RIZTIe%
HIRLTWA,

E6IS, MV YD L) LFEROMWEEH P THAEL LV o—A 3R 2 L ARG ShTwa
0 R VRBIPTED LD, 5T = bDEENE VI L—M 5L, Figure 1bD X9 %5513 — Mk
BB TET, BOTE R — MEERBIRLY , SO XS, MR MNIIER Sh 55 1 —b
BV e ST A S e A S L oz,
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4, wNO—-XDER

DX SR EFET2EMRBE S L3570, KEELF M2 KEHP TOEOESF -2
DYIal—Yarkkdai, BESHEY, FP)DAAF 2250 EF =AY OREEN IV AF 10 HE A8
<\ I DA B MM, 263K TR T RS Tl 028 03D F M) I LA F Y DFIEA G5 AT AE
THDIHL. 300KTIZ 7SV 7 EIELIZIZHELVWI L TH B, 2F D, 02L03DMITF M) T4 4+ T
L. KBEEA 70y 2352 8T MO —ARKISEMTLIDTHAI.

B
AWEFED — R B AZATEGE A B AR Al M 2 O FHEWF 7R AR 7L LR I DBz b D Th %o

5| A 3Tk

1) Yamashiki, T. et al. (1990). Brit. Polym. [., 22, 73.

2) Kamide, K. et al. (1987). U. S. Patent, 4, 634, 470.

3) Yamane, C. et al. (1996). Polymer J., 28, 12, 1039.

4) Okajima, K. et al. (1997). Cell. Commun. 4,1, 7.

5) Miyamoto, H. et al. (2009). Carbohydr. Res., 344, 1085.
6) Isobe, N. et al. (2012). Carbohydyr. Polym., 89, 1298.

7) Hermans, H. P. (1949). . Polym. Sei. 4, 145.

8) Havashi, J. et al. (1974). Nippon Kagaku Kaishi, 5. 948.
9) Mivamoto, H. et al. (2011). Carbohydr. Res., 3486, 807.
10) Yamane, C., et al. (2006). Polym. J. 38, 819.
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BBEi - MREEZAL D & WA Wk 0 ¥ 2 B LG A5 HIE D it
B PO & KR AU B9 A SR

a # 5 F
(% -Bm]

WL SR PE D3 7 2 KR AT A AGT I FEHNT & B i B8 2E B OISR KR AU ST I B2 L LT WA 1%
(&, R EEDHE VAN SV DR, FHREM T T DR TWE 0% v, SHICAEEED S HBIFANEE
L3 28O AHTIZIT bR TE LT, BT LAV OEWAWGRPEPE ) PGB X >TE L B I
WTR %k A 2 STV,

T TARMIETIE, Wil TE D> 3 2 2 WLAT AT AT ZETF BIAGTI $2 Oiim SR PR BOIE & ARSI AT 358 W B2
BB EOWOEMITEIE, BIUHERRIUI XS EMEHOMSICTET L, MATREMED %5
WLAS A5 A58 11 P A 2 O it B AE PR BBV AR 356 LAV O SE B 05 4 J2 5 & SOk & 2 Heiebead 205
WG THIEEHMEL,

(73]

THOHRE BT hENKIR2AE, BENIE 2B 2 A b, i £ EOEBREIT o7, #lEII%
RO 2% R2BNAF IRVZATFN (P) \ X277/ RVZA7NV (C) | ZAFH LML ZN % Ro7z. BBE%
i, IRPEZ 2405 M T26° ~20° ~35T~ELZE L& 27, HIXHRE (RH) 1£50%&70% D2 5&F & L. Kl
0.2 m-sec'—sE & L7z, oMo B IE & KRk AW EE T o7,

[#R]

50%RHDFEXIRE Wik (Tsk) (5T BIRATT OAEA R TIXCAPL b b A IS 27 LT IS [R R0

L] %, TG E TRCO BB ARLTHEIZ By EHE LA (p<0.05) o Bt (SkBF)
LR RARMRIE (Tme) 12 BWTHIEIFBERIZCATPE D A Bl %, IGHRIZCO 34 itz
A7z (p<0.05) o L7zA3oT, ZEITF BT TIZCO R VIR X O BN A & o SRS, itk T3 h
* LB WL 5 DML T2 Tsk, SKBFB XU Tmel 8 L 722 LAk Shtz, T0%RHTid50%RHE fi
BECRITFPERATIXCO T skE Tmetd A7 S A R L 7225 (p<0.05) | BEA#IZ50%RHE MEE D 2 kid BlgE X
Nohotz, THOHDERD S, FEIT HAGN TS B O FEH #IZ50%RHET0%RHOVTFRICBVLTD
s h, WGEEOIAT BB OFM #E50% RHTIE B SN /A T0%RHTIRIBIE S w2 AW L
o

ATF7E & AR I i 4 i 72 L 240 8 D D D HL e i 0 S WP 5 W ZMRATH S Tsk EAZRL
TR DI L vk, #5EFItTi20.12~0.15 mg-em? min', BiBESEH I TIX0.07~0.13 mg-cm?-min'®
WIHTH o7z LI o TRIBICEE) WA 58402 & 2 TskD AN i3, HAWHORITFLVITRESh S
ZERENI,
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[#5:8]

DL DR RA S RO T EAVHII L 720 Witk 2 % w5 W ILATATH ASiin B4 A 3 BOS & KRS AR S
AT EGETE, IRRBE TR0 SN A R BRBE TIB D SN B o7z ELWRERED RS LNAT A5
TF G e it B PR UG 2 RER S5 8 Bk, BT VARV D I TH LY EIREN LT AW HH
(2o lze LA o THREERIE LT L0, WElth o 5% 720 2 LAT A5 F s D il B4 A4 BE OIS & AN S | 253
R EELNTTHHIEHWIL 72,

[FARKX]
1) Ade5-f, iy Chd) 432, FRIPEE (2009) : WL 5% 22 HWLAT AT HIRE (2 3543 2 Z6 T Dl il % O 244 PR BOE. H
AU G 2MEE, 46: 3-11.
2) L5 TFHIPERE (2010) : BUNENE HE O AN 0> 3 7 2 L AT AT IRV 330 2 ST DR A il B2 o> il 2824 B0 BOMS S T
W OARELRTFRMIE, 47 35-44.
3) 45T SFIBEE (2010) : WEREE 2% 38 2 DML AT A7 A ST DA 12 D 2R SV BT 4 | — IR IES0% &
T0% DM G—. BUHER I EL7, 51: 635-644.

4) FIEGF, THBEE (20100 © WERAEOD R WILATATHIIRE O FX BRI ZALIZ KA T IR IF L~V B2 BRE AL 7 4L
°F, 51: 346-353.
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Application of Cellulose Granules as Food Materials in
Bread-Making, and Its New Health-Promoting Functions
(B A~DE VT —ARNDOFH & L EREEE ADT] )

Wi (et HOJR ¥

[#&- B8]

1A B DN O—ARMERTHAIL ST, o) - ELT Vi EhdiiElie LTR
VO N A ZERWIESN S, LAL, MITEWO—2Z/NEBICT LY FLTH, IFELWEAS U O3y
# (mm) \ LB (cm®/g) ) 213 A2 LI TEY, HFELWEAS 2B A0, Evo—AD IR, 4 X
ERNVEOMBRERTTEIEBLETHILEEZLNL, E6IT, 2OV O—RIHEEELZ 52 HhNT
HRFHTEROHEEZ I PIAE VO —ZA AN O 2R -L &, B o—2AHN LS 208 L2058
SEADHEWAEBRATL ., ZOFEERANIENT 2T RIETH L. LV O—A DL 2ifiEr 5252 L
A TE D20, FTWHRHEIT 0K oY) — Rk B E BRI ADREHER F2 AR & LT, v —20F |
EAREZEDDTHA),

ZIT N O—RE RS IZHRIH L, NS P X bk A W3 2 L2 HIZ LT &5 el &
fiofze Fhid, 1) HAGENO—ZARDOAR, 4 XL B EDMER, 2) kit va—ARO#HEEED
AT AEEHCIEH Y =V kO AT, 3) HICEEEERIZTLEENS X4 7R/ (Erythrosine,
Phloxine, Rose bengal) ®W A5 A A=K A, 4) it vo—2 2 X2 B Houffgtk, 5) i m L
pH6.0~7.0TOF 4> 7 R ta DALtV O =2 RAOWAT, T %o

(7]

1) Kif-H A AN H v o —A% (RiE6-650um) Z2/ZFHC10, 20%7 L FLTR S REREITV, /¥
Y Wit WEMSPONRVEFMT2, 3FV 777, BFEHRBIBIE, 77— 7701V FOD
WL 7NV T = M) v 2 ADFHIERTT

2) tnvu—2%iz250C., 0~1205 R LIS %, bt —RA R Kl IZSEM (Scanning electron
microscope) , FT=IR (Fourier transform infra red) , ESCA (Electron spectroscopy for chemical
analysis) 12 XD 350 7942 X0 ALV O —ZRAD12H 80 /] 7 — Vi H oW AR B E 1T
o WA IZSEM-EPMA (Scanning electron microscopy —electron probe micro analysis) Thff i3 %,

3) RALENV T —=ARADFH 7 REEDOWAFA D =X AL, 4141 (NaOH, NaCl, KOH, KCI, and
sodium dodecyl sulfate (SDS) ) | JE4 F+ 1t (glucose, sucrose, and ethanol) , W B #EME (SFAE =
Sucrose fatty acid ester) YD EAKEHIZEALE NV O —A K% itk FH 7 REEOWAS XD
LR Y%

4) BALE NV O—ZROR Y R 1) BT He 7T A M, 2 740DV O —2ARADF 42 7
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VR FEWAGE, SEM-EPMATHZT %,
5) pHO R % B M CO LI AT Z WiE T3 .

[#R]

1) B EI54 um bl FOE a0 —A K2/ N ERIZ10% 7 Lo FLIS i3, AN ERDOAD S/ AHEOIF E Ll
IWAZERLI, COEE NV FIHDZNVTr =) v 72 ATEBEARALNIZAS, RIS ymBPLFT
Babhledh otz £/, 77 —€7 77O KD HRIEISAymELF TR A ARMREDP K ED» 72, ThE
DT Do HFFLWRANHRGL7201CE, MERICT VY P22V 0—RA3ZDOREH 154 pmbl E
WETHDHIEDbh -7z,

2) AZu3EEY, 250T, 12050 MR IEE L7z bty o— AR I EID F4 > 77 Rt (Erythrosine,
Rose bengal, Phloxine) ®WeAiA5ild Sz, ESCAD SEALE VO —ZA R L2732 IDLEEDT LS
N7Z e 6, ZOWRFIIXEFPDIEA A X L DMIIA I ARG A5 2612V O—ARIISFAED
RN SBAEASR AT 3% S & B aFThoNT s VIt # E OB HAEM oM 555 sh iz,

3) BALL 7= & CHREE27T0um B LD v a—RAKiE, INEBOADNVABEOLF LW A 5.2
720 29 AN, 27 AMOBALE VB —A K0 VAT R, SEM-EPMABIZEA S, 3 #lah Th ¥4
TV ARMFEOWAGA RIS, EHITHHER A FEAE & W FLEED pH TH % #96.6 THAL I DML AT A3 2 S
B

[#558]

n—2%fFIRICL, ShEREILTAZETHFE L WA HE2GT5RaWEHED Z W\, Ha) —d i
INYDYRENTED L, RIS AD M EZ BT 7 — VDR 8 MR FRIC T T2 5%
e by WD TEL MW Shz,

SEXRR
1) M. Seguchi, A. Tabara, 1. Fukawa, H. Ono, C. Kumashiro, Y. Yoshino, C. Kusunose, and C. Yamane, Effects of

size of cellulose granules on dough rheology, microscopy, and breadmaking properties. Journal of Food Science,
72, 79-84 (2007).

2) A. Tabara, C. Yamane, M. Abe, and M. Seguchi, Adsorption of xanthene food dyes to cellulose granules
Cellulose, 18, 45-55 (2011).

3) A. Tabara, C. Yamane, and M. Seguchi, Adsorption mechanism for xanthene dyes to cellulose granules,
Bioscience, Biotechnology, and Biochemistry, 76, 870-874 (2012).

4) A. Tabara, C. Yamane, and M. Seguchi, Low-calorie bread baked with charred cellulose granules and wheat
flour to eliminate toxic xanthene food dye in the alimentary canal. Bioscience, Biotechnology, and Biochemistry,
in press

5) A. Tabara, H. Oneda, R. Murayama, and M. Seguchi, Determination of Hydrophobicity of Dry-heated Wheat
Starch Granules by Sucrose Fatty Acid Ester (SFAE), Stdrch, in contribution.
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BMEESMEET VI Y MZBITAS5vyFavo
FELEIUC X 5 SRR B & Z o)y ok

LRI GRS o SN A RO
[#% - BaY)

7 v¥ a7 (Allium bakeri) 2V FHDANumBICIET 2 THY ., 7 7 HEE PLICRSATVWS,
X avOBERTEEHRIELZLDBE LIS EELTHERN S, PlFiEll K0T, T,
W, EL, THZ2ECHHREYEHAEEINS, T vF 37idin vitro I2BIFAangiotensin—converting enzyme

(ACE) i FEER S 2 LM ESNh TS, 7y FavhbilitbEnizT v Far 7oy A3 S8 HECHIC
WHEH25ZETHIRER DL EDOH G bH S, /2, 7 vF aviliZallicinA¥F TN BY, allicinlZ =D
EREWHTZEINT VS, EHIC,. Ty Fa P E LAlumBICR T2 =0 =7 27 332 FOMLE 53]
EHIC—REILE R (NO) 2 BG LTWR Lo H LI M6, 7 vF a o2 DU ED L
AEPHIL . SMEDFRIEEZ T 32D TidRvhr L) REICE 7, SHhFE Tin vivoloBWTIvFay
MIMEE R Z RIZL 222w Hiiid %K, LD T v ¥ a 7 0L BEEE P ICOWT AW 2 A
Z0icd, FTRI v FavoIDMEICRIZTEROABREHRETAI L,

ZZCABFZETiE, T 2 w51 (2=kidney, 1=clip Goldblatt; 2K1C) €7V EZHWT, v ¥avd
e Y 20 R LA E . AT MBI IZ TS OWTHRE L, $o ZoIEEH 32484 EL
TNOZ MG LTW AW HEMEICOWTRHNS 7201, JEEIRPENO G HEWE# L ) (NC —Nitro—L—arginine
methyl ester: L-NAME) #5- FTO 7 v ¥ a7 O# OFUNAMIE RIZ T OWTBISE L 72,

[#H3E]
1. 2y a0y MEARE TEEDORE

T e 6 MGIELERE TS TS FRE 7OV (SHAM) BE &5 PR E €7V 7 v b (2K1C) #E
2R L 72, Wizl Z2fF > T, SHAMBE, 2KICHEZ M FHICEHER KR (CONT) Xi1.0% (w/w) ik
Fv¥avfr (AB) % 6HMAMICEIREE, ZvFavB3AET v F a2l R UBRIRICLTERL
AT vF a v 2EHER RSB 2D F V2o SRR S5, tail - cuffiE S TIPGH I i HE > )
ERFTozs fR SR TR, BERE F IS THRUEEBIIRIC A 7 —F VAL, FINED M E 217 o 72, 3910
R ER, MR B IR% 5 H L . Hematoxylin & Eosin (HE) etz 47w, MASHISLE L L 72,

2. ZvxavOmE EFMEEREF ORE

Tl 75 %, 6 MM RERE T I CTSHAMBE L 2KICREZMERCL | ##lnlfii% £ 5T, SHAMBE, 2K1CHEZ
RZRICEER R (CONT) UZL0% (w/w) 7 v ¥ a iR (AB) . RUKitiK (Vehicle: Veh) iZL
~NAME##i# (LN) % 6 MM ES 72, Ty Fav RIFFEBRILF L0 M L7z, L-NAME i#fi# i1
L-NAMEZ A /KIZ0.3 g/ Lo ETHBL 720 SH 25 P, tail—cuffHIS TN MLEDO W EEZ 1T -



(R E%]
1. Zv¥avEnERsrnEARETHEORE

WL ME Tid, Tl LR #%245., 2K1C- CONTHHISHAM-CONTHRIZIEARA I LA L7z (p<
0.05) DKL, FvFave b2 722KIC-ABBTIZ2KIC-CONTHRE L I L TILE E5- 24 L2

(p<0.05) - SHAM—CONTH: & SHAM—-ABMEONGHI LTI ZIZ#EAS WS e d oz, F Ao F2 B TR I
E LI FIME I BT H RO R R RS,

MAS M O BI%ETid, 2K1C-CONTIZSHAM—-CONTE Heg LTIl iR AS I3 2 imhs il b iz ol
ML, T vFavk 52 22KIC- ABM Cld ZOHI I 2 83 2 iiAia b iz,
2. 7 ¥avOmE R NHEEREF O

2K1C—CONT-VehBE DYV MLEIE 92 5% 1 L [ Bk, SHAM—-CONT-VehBE& ILBLT, A/ I LA L
7z (p<0.05) DKL, FvFavEh2722KIC-AB-Veh#3, 2K1C-CONT-Veh# &l 2 & i+ o
EAD AT I SNz (p<0.05) . L-NAME#%#%%5-L 72SHAM—CONT-LN#FONG Ml EixSHAM -
CONT-Veh#f & e LTAH RIS LS L (p<0.05) . E5122K1C-CONT-LN#IZSHAM-CONT-LN#: &
LA EICmEAD LR L7z (p<0.05) o 7 v ¥ 3 9% Y5 2 7:2K1C-AB-LN#FO YL Wi 1 2K 1C8 A
#% EH L. 2K1IC-CONT-LNBFE L TH A A% IZASNT, Veh B THE SN2 T LA PHNIZL-
NAMEFFIE F TS SN LnWI RS, 7 vF a v X 5 MEMTIEIZIENOAS M 5 LTw AT ik
AR SN, BB, L-NAME#®#% 5 L7282 BT HSHAM - CONT-LN#: ESHAM - AB-LN# MY
F LA AT SR A=W o e d o7z,

DLED#F RS FRAF ERIMEE TV T v MCBWT, 7 v ¥ 37 OfEHIY 288 DRG0 E L5 2 9]
L. ZOERBEIFIENOA G LTSl iEtEd s 5,
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i NEZFTE VREDO M

W-LRAE (Raaerdn) HF OB 8 B

(% - B8]

HFME M (nutritional anemia) O FI5E LHEATWHOIZ X DR SHTRIKY | S I HEHE > TR
AT R TR SATWEAS KA L LTRGBS R R TR E 25T W, AET
(&, B ET O M TEIE RUEAIE R B H LD RV ETIHED L BBV | R WHAOEEIBR X
NTwah, F7z, BN REWE TR, 20~ 19K K EDANE S TE VR IED25/3— 1§ L A3 #12 g/dl
THY) ., WHOD R IMDILHE (12 g/dikil) 2@ 34545, BRAKEDOL A HMAREE 255, FEIUICIE,
LIZLIZICREA DN, ZOYEANT/OE ViR, FIAT WAL 259 , — K, Rl E
SLHHMLTV B ENTHY, BrLHIRERNIZ 0 ETIREN VL OD DS, ANy 7 ZBEDHREE
BMI& D% B~ 7298 2 W ATl BMIAMEMEOM T L RIMD A D WV I EAME SR TVWAED , ik
FEETA2NRELEITHETOREEATT O VIREEEDOMIIA TR IEOHIMMFHEASED SN,

THLIEATHE»SRMD ) A2 2 R 2 S MM TELDOTR RV EH L, EZTEHEN RLLTH
HBENET T VRIELOWEE BT,

[#i%]

KBS s Bl DN BB HEITT20104E 4 H~20114F 3 I8 % 2 728 D ) B50~T0ik A D Y %4104 (3
11594, K1h2514%) 2R RELTHNZITo72, RRERETIRSE (Ho)  4KE (BW) 2L . BMI%Z 51
L7ze MR BT HIZANEZ e i IE (Hb) \ AT 2 v Mii (Het) | #RIMEREL (RBC) | ML #6872 AE< T

(TP) \ i 7 V7 I VIE (Alb) & L7z #alLBIZIESPSS Statistics 192 L. 2 BEM A7 B HE
VidthRE & H v, B AR PearsonDHIB 34T 247 o 720 ATRARHE T TS5 %A E L7,

[#52]

xR DR AT IR TOEACATE D % 2R D55%. LHEDTORICA D % £k D19% % L iz,
BMID I B 22.7, K 1E21.7TH -7z Ht, BW, BMI, Hb, Het, RBCIZWFNH AT HICHMEES LT
Horzht AT RIS KU S B TH o7z, 72, BRI THB T 2 L, Y Tia50i/C L 705 CnHD
(R At BWE BMUZAERR D %A hr o7z KHETIE. BW, BMIB X O HbIZAE M #4132 &
M orzo BMIEHbD Wi Tid, BMIAS#{ %5 L HbA #5< % ), BMIX HbDEINZIZ W& L I A EDHIMY
WD o7z (U r=0.160, p=0.044 : & :r=0.181, p=0.004) . F7=[#EI, BWEHbD Iz 47 2 1F
OB o7 (93 1 r=0.170, p=0.033 : &tk : r=0.200, p=0.001) , L72A55T, BMIE72IZBWASK X
WiE) A HbA G BMIRBWAVN S WIE) D HbA RV Z L Ashh o720

T ds & M AT R L DB Z WA B 72002, BRI A DI (R4 BMI<18.5: ¥ : 18.5<BMI
<25: MM : BMI=25) Z M\, BRIEWHOD M (Hb 34k < 13.0g/dki : 2048 2 12.0g/d1A) 2w, &
O FMAT W2 W72 BT [R8] OF I <36 %THY, [l oL7H:, TR ©3.64%

__l_g_



otz —h, KUETIRAEKICEAARBICETRDOOh 2 o7z, T2, EMEERINCA R REH L
A P HIZTORACUNT B LA MR . BHETIZ25%. KIHETIZ20%TH Y, 50 - 60ikLDL8ET
&)"3 st

[#538)
R EAEe7al VI IEIZEW O MEDREHY, BMIZ 2R3 AEEINZIWVIZIBANET O V2K
<FRICUMETIRITmAT i L P35 N B o0, T2, WMDY A2 1R 5 Tl T & 0] fEPE AR

Shize

ZEM

1) Report of a WHO Scientific Group: Nutritional Anaemias,"WHO Technical Report series, No. 405" : 5-37, 1968.
2) AUEFHE, Al : o e BB IG B & I ETE SRR Z. ANEREETFYE, 49, 639-645, 1990.

3) KN T e IR R AEFED R R — {§ & RIS Db B MLETEIR L OB R, H A 47 HERE, 40, 259, 1985,

4) fREEA, i AR =Y RO BLKE 9. HAEG A S 842 HEGE, 20, 15-20, 1999.

5) MEAES7 B TH AN ST HORIE#E | HOERE 22 - HARAD TUFIIOE 1201045 M 45— MR, 4058, 2009, 218-226.
6) W, AL IR A B IR L RHEREB LR LB, RF7, 54, 99-106, 2005.

T) AIHEN B R DAT I R S RL- B 2 BMIO K. G E7E, 13, 256-261, 2007.

8) W UFE AN, o MBS ERR T o Mg L PR, SR AEEE, 69, 197, 2011
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v a — A olidEAED 7 Vv A ) a4k

MR AR Chmsmpssr) £ OB OB O

(% - B8]

IEAE, BAREALEE (W5l as E o BaRIAK 28 SV B L Z e KAUE TADRK) ZiE3 & v o—2 A0k L
TR LKERERT LI RN ZOH TR, Vo -2 ERT2010, KEKBEILF )L
LAEH LW/ BB TR E L Wb D725, BEE O I A MRz A M KA BH -7,
SHICMA, O —=ZADKEEILT b)) T AKE AN DBEREIIZT U A ) KGN OGHER R ED D TIENE
W) R RiAEBH 5o —MERISIHI IR EAF 21213, BEZ EITFIUZ RV 72205 e v o =207 VA ) KiGH
ANOERHIICIEF R 2O T, ER LT ZEDTE RV BV O—AZ T #Y) KGR EF S ED720IC
AR o7 FHMEIER LT ZERREELRD, 4l E=XINRT A »¥—=Ln )i h iz
fEH LV o—RZ BB IAL, 7/ 7 7475—{LL, eV O—AD 53 FNAKEREEMIEL . SOHITKRE VT
DOEMBIZEDITLIEIZEY, BV O—A% 8L 2 THARBILT M) D LAKERISHERTL2IEERBLZD
THET 5,0

(7]

(1) E=X3I VAR BEE2mm®D PN a=T E=ARFHE NIz A7 1 7 B TR v 7oK i
W E105 M, BB LT 754 V7 — B KV 7O A BE W% — 250 umBE D 7 54 ¥ —K
AE RN X, +/ 774 23—1kbL 7,

(2) ¥V T—ADKEEALTF ) 22D EM: NaOH 7.6%, —4T; HE4E, 1400 rpm, 241

(3) BUBL: 74 W AF v AT, 500 pm; BEMHE, 10% HERELIX10%RERE. — 5T: I, 5%

[(ERBLUEE]

PERDBEIEE O ETIRERSE (DP) 30028 2 5 & 0—20 KiHEHW R (Re) X @M L. Shic
of L el bty o—RATIDP750 F TReld@dTH7% L, Uit X 2 £ififiom Lty a—25
WARFEH GOMIED A VDPFR TN O—AZ LEM LI, DPOEFHIED BV, ZOENVO—RE
DS ONIZTANVADBIEL EAL . MEEOEWHHER 74 VAR T E DA R T T LA TEL,

[#538]

ZiRAbR # (L—a Y OHE) RET V2T (FaTI0YE) LEEHDY, SHICBRE V) THMIC
N=FL DV IRELEEES, DPORWE LT —A%ZKRELS M) 2 2KEWALE T THERTL LN TE
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