S
e A e e !
J -SRI

ETSEEE 8

%

BeoRE

SR

22t

SRR

e St

e
i

L
b St
L

i,
ASr Lol

e

e AL Ehoty
N P T
L0

£ 8350
3 - ity B b by S S b
T2 e St

M.‘-:Ec(..‘—v

AT A St L
s

e o
s %

s

¢ 5
- T
; : -
- 4 Ty g IR e -
T W M T N W
S S S
R A ....-‘ .i‘ LK
R
o e

S &w
TR ISR

e
2t

SEmEET

e e e

s

=

A.:-x'—‘_z:ug—m L p et S S L
. \,.."" 2

s
EES

ST
e ts

‘"%3""

s
A e
B T S S T
Bt

M‘vv-ﬂa—*
e

o
i e B e e e ey e

s s <

SEias
s S e

SIS
R e e

L s

e = e

S

TR AT A

i
ST

s
f’azm‘wd‘w SRCECE

s
A e =
" A

e e 23X
i i e K e e e e

Tan
o e

S
GRS

i

e
s
-

TR
S
SR

b
T e e

e

Lt

T T e s
2

et
- T

S
— o
B e T S s

ey am Lo iy e e 7
= >

T AT e e
e A N T S e A

G e

g

S s st
Bt

e
T T

£ s %

e e s ST

e A= s
o T s 05

o

LTI

e e g AT 4
R St

oot

A A A A ke
e e

e e e

i
e

S
2 AT
AT R N A A

PR s

Any e ST 3

)

e

S S SR

G A A oA

e % R T

5
e e e Ay A A AR A e Wi e e 3
T 5

ST

T

AT v

N
A e A g e Ay
s .
AT

¥
Ay A A AN e
e e e P
B N AITRIAISS
Sk ATt A me A maas

AT 5 =
A e AR s A

3 g
= e
SSATT A AT Al

S e A A

. B ¥ .
e e e ot oo e T e et

SRR £ R
: e e e S
£ ey ?

T
s

ENIOR

Fipirins

e S s
ATt eI A ey

SIRTR It
veh s

arnlt
R
A

et
B s e

=
A

Saa A

R 2

)

it

SRR

e

z am e
SAC AT As AT A
Sasenn RIAIE

s




HAEFRICBTLORAERERB LV
WHATENZBE 9 D HF5E

HOE #®

2002



FE BB eeeeeeeeeiee e e e e ettt e e 1
F1E HAROFRICKT 2EBRD L O MmEER e 5
B 1M B OEIRIE  ovsree rmmsnsmnonsssnes svres siusnesns s supossans 5
e 5= a1 - S OO PS— B
SERAS PRI scsmsamssssvnrmssans ansosmssanbsvas sones weersns s 6
fod HAEEEOMBET o~ RPMBE -5 rvsvisoms wnerssrrame revnns sa 8
BRI TR HIE ooteinsamuisabisrstesmrrrmms sssssbvns smpvsses s 8
FEELES FUREEEE  cooverenneeeseeeenanieeenieesnanee s e, 10
B SH FIROMBER YT T LT I U PBEE  corveeeeeeeeeerneinenaee e, 12
R L TRIFEE  ssavormtmtntrtons rovens prarsswesines ooy wie snsmek o 12
%%%i(){%ﬁ ...................................................... 13
R nr R T T U D 15
o HIA TR ORI vocrocesmvmormns sansuvons aonsms vy sawmbiyss sasnss 17
1M A1 24 BRI I - vooremsevmsessninserosbonn sensosose sasess 17
BB X TRIIE wonssuesenvemsunsavss ovnn s s samosa spsssivn s sxvesoaas 18
FEBAE FIRAERR  vvvwrvusams sows svans nasuns sassasind woe s anin s s s 19
1) WILBRISHE 24 BRI TORILE  coovvvrerreerrrrrnennnnnnns 19
2) BAUBITRITTARBBEEDORE e . 29
3) R EIZ RT3 H AR NET o B s ey vapsad wae yomsaewve s Tl
BoE WMILBIIATE QEEMIDURILE  cccveereeeerenrreeeeneneiinninaaaan 24
PRI F AR oorromms marvmoes sovwersn povimm s s ssrmss wsasvaion 1o 26
1) WILEIATE QBERE TOMRILEE  coovvrrvrrrreeereerrnnnns 26

(1)



2) RIBIZRITFTEFHOBEE 31

3) BMIBICRITTARBEEOEE i, 31

4) BIBICRITTHAENEMOBEE i, 34

M EREE Bl o i S A R A R 36
BIE HAEPORIICEDS FERBLOBEOTE e 38
BLIE FHRICBTHHAEROIIRERITE v 38
BFEEES L UNAEE  cooevreeeeremeeeonneeantneecenieesesne e snea e s 38
JEBLIS P YRBEEE consremsivunsvasinnes sarestounns shonsns skt smon vis 39

1) HAENLRIMIGEE TOFEROITE & R@FRERE 39

2) %%‘:ié%‘:ﬁf%ﬁum ............................ 41
R AU 41

b) QS’E(ZJ:Z)OO%/T?@ .................................... 41

C) D@Bﬁ@ﬁ?ﬁ-iﬁ ................................................ 44

B B CDRBIR s s s opins 44

e) g‘g@%w(bﬁ_i&yf&wg[ .............................. 44

= 28 FEOITENCXT T B RE DR e, 46
1. FEROBEMABICNT 2 BEROKKS| & FH{T8 - 46
H*\,chtvtjj{ﬁ ................................................... 48
%%Bl(ﬁ%ﬁ ................................................... 51

D) FROOD T8 E ZThict T 2 BEOKRAE - 51

2) ﬂ%@{&ﬂi%l%%ﬁ}im@ﬁiﬁ ..................... 51

a) RS FIRICIR T 2 %5 & FE K& sesvessesesnese 51

b) BKICEIT 2 %Ak O®KS & FERIG e 52

0) BIRICE I BIMILAIHE DBIES & FERG e 52

(2)



3) FHEMPEFRICHEMT D REROEAR L OEMEAL

C LD RROBKSG & FRUSOBRS OHE e 56

4) BERO®KES & FETBSFHROLERFEITHIC
FIETTEE 56
a) MENRIRICH T BEBEDB S vevveeremre s, 56
b) HEFHESLBERICET HEEM oo 60
2. NEFOBKRICIT 2 EDOMOKIE oo 60
1) BB OIEEADIEE B e 60
) A BRI DREENEEEE  ceeeereeereee e 63
3) FLEFHEH OBEEE  cooeeeeeeeeneen e 63
B3 RE~MH D FHRASIUD BB ICHD o 2 BREOKH - 64
FPERES JUUTEE  eoreeremereomssnnnnesn e e s 64
FEELES FUREEE oo 66
1)  SLELRDREIEE e 66
9] HLBUBOTBING © reecsressvnrenecsey sansn mssn 70
3 WEBEIREE -ereesceas e s e sesesss 70
B4l ALEREREBROBAICKT D FROHFH e 70
FRBHES L TRFFEE coovveereorsrmme e 73
FEEISETREEE  coooreverrmrmmnens e 73
BEQEEODE L H)  cereeeeecseereeseciiiiiei i e e 75
BaE ATRILEBICBT D FEROBRIAATE) oo 77
IS L TRTFTE  ceererreererssessasssmmicciimminenesins 77
FEELES FUREEER  cevvenerromnnnniseiii e s 82
1) ATHIE  evverecsmommmanersusrosns sssus snsies sassnnonesuasss 82

(3)



9) BEHEB AICKHT D FHOBIITE) — ccoovreerenennns 82

3) FEILIEE BICHT D TROBAITE oo 82

D) HLIEERTE L WHATE)  cooomeoeemreneeeseee e 84

5) BIMLEOEE oo v s 86

8 e OIBTEIE v esnues s Resh wie o b b i st 86

BEATEDE LB veseoreesseesssmssmsessoesaessissestrsassas ssastsessessessns 8%

B HE et st a8
Bl BE oot 92
R T oK
“fﬁ‘i?}\ﬁ ........................................................................... 99

(4)



FF

DREORKIL, MRELRBEEREORALZET, HE0EEIIHVWERED
EREERE~LEHRLTCEL, ZOLIRCEREIRILTHEMHEL LT,
LRI HEVREBRMBR RO O, AEFFEOBMIIBVTHEL OEFHHER
PR ANLONAEHIZE>TWVD, BIIEWNKEDOG IBLEL S5 EHE
FlIZBWTiX, B ABEBLZ BRI L L EmBEROOLE >THho T BEE SR
B, ETRHIL —BBRERL 2oTWVD,

LL, BRAERE L TV AENE L TEHNSEDS., BREREMTOES L
BREAEDETEDLD I LiFRV, HAETFHRCR T 2BERIEL OA AR
REPD, BEALETIBELE 20%ICETH L b, BETHLARELZED
LR ), SHLITHMALFROFELRERFER THHERE, EE, BREB X
CEFED S H, BEMBORBENEA TV KAERE TIX, EREBEOR
NIABERECHE L TEREFEROFENERL TVWIRE., BHECHER
FEUEBE/BHELTNLL0H8E ) bbb, O LN ES, K
BEROEDOP THEARDOARERELZBIVICENTVWE—EERT LD LE
AbM, TNODOREL L TEENGOBRED DV iX, HAELEFHRIZ1E
THLELKYZETCLET S, R EPOREXRBFBOHE ML LD L IICR -T2,

UEDEX) RBRZHEEZ, MOBEEMEZE L THRHBINREFROKRMEIC
HOEFEHAOFHRZONWT RILICHITZFHROTHZ2H 6720 THEMTHY
FHEOBFELZ IBETHORLKTEEOOFERNYVEB/ LS L L2 L AKHFE
WEFLBHETH S,

RIFFIZ, Thbo DB T ITHEARBERICOVTE XL, ThETH
RICBIT2HRETHICETIHELSTFIL. HAREOBE LI R ok, LHALE
B, REDEEEOLZRLT, EEHOHBREICL-TH, FEOEILLR
HEeFfiL, SOLUBHBUHEOMESCHEREBLIERTIFEL LT, £EIT
BOBRMIEANCOLEI OEERFRL LYV 52D D, 2. FEIHAE

..l_



BMERLEWIH VRN, BECEBEOBEPBETCE L8 T, THOH
RIZLELOTHRBOMETL D 5,

—5 . BEEZZEORTIEAINBGIC, DBEOETICNT I HETHNITLEA
ERONRVWEHTHD Lnbhd 90, ETORBEICMZ., ZOXHICHE
FORPFETHLLFIMINLIEKICEL T, SFCBITIBFOTE 25
MICIBET LT, AFENPTEFEOTHRIEZHALMICT S & 2 &KHF
ROTEFNRER LEMT =,

ARBEEBT M. FRIZBEDVPRAT HHABEOMEBE L E D S (teat order
DHESL), ZHix 1937 4 Donald R FHRORANMBEOHFA L LTHRY EIFTE
DY BHBEERPOIEIT TR TEHEOEETH 5 #1025, LivL, teatorder
DHELBEROFEMILT LLABICEIN TV RVWI LD, HETLHENS
ELTHBCREREVEENRS W > 29, ZHLEL, Bx0FERB/LELOLU
BHEeBERLBELRDTZOD, HEVIERDEDEZEBRD-T-ONEMA S & L
TWie, ZOLEDIZ, HAEAEBERPLBEERZ L OTBL2ERTALERD 722
LD, EENTCEROFELPALFELBREL TV EIEFL2HELIBETS L,
BEREFEORMICIE, MEORIICATETENBEEENEET S LI ICR L
oo TRbL, FEPFEFROLERRITHICEDL LN OO FHICHEKE
EROICE > - HUIL, teat order IZBT A FEBRICH -7,

ZOLIREENG, FEP/LEOEEMNBEZRD ZETO, LEELEV YT
LPEBEOTBICEE L., THRHAROBABRICES — BT NF— L &3
MICBETDZLIC Lz, ZOZLIREY, —RICEMOES L3t L THH%k
HOBRFOMBREIFECHLLEEINBIFHRO, AFECHITETHHRRE L,
BEROTB L OBENLHLMNILLI E L, TOKR, EFITHL TAK
THhdLD, BREHT 2N ETCOFTMEAUDDI LN TELIEENRRS
NOHREELEL LN,

BNrCRRIE, £EENETFORFELTILIOCERZLZVRE, AEBICRE

e



R PTHELEFEDS, BLERZEAEROBRE*ERRL RBT 5
DI, HERRFIORATHLEE LTI, VEEOBILZHEECIEBRT
LDILDBERTHD, LrL, EERRATHEIILEDOI >R LEND D),
TOEEBERDZENLEBELREbh, £/, FHROBRABZMEAINCHET S
TER—RCETOAT, HFICHAERORARCHT AT — 2R34T LLE
BElixvnziwn,

SEIERBEFHEZELEEF L VW ARAVWI DL, HAE#Z DO FKITIT,
BABREZARECT 2D DERENRTEN DI bOLEZIOND, &bIT,
AHEZRLETHE TR, FEREBRIZSI AT bhTuwRidhiZe s, 17
BrRIETD L < ERCHRETILELD D, FRICK L THEEBEHICRIL
ERTEODTHBREONLRVABFORKE FREOBTIN O ORENR &
DEIITHRINTVEINICONTHDLIZ L LEKENWZ L TH S,

HABROFRICL-TiX, BELOEBTBHE2HERTHIREK LS T NRALRD
CHSERETHDICENRY, ZTIT, 20X RRBERICSO VW TERBI
LERRITEB L OBEELZHER L, SLIKIhb2EEL-AIBLEB H
AEROFHRICEBRLERZE. BRLEEIE LK BRSTZZIDOX S REBEMS
THRALTEZ L2206, ZOROFERITHIIEBRN P OEENLLOTHE Z L
BIEHEND, 70, AVl e Zhicw T3 FERORGABILERIC AT
TEHCBTVDI L bERBTEEZ LTk,

UEDXSREROB LI, FRXTHEE—IC, FROABENEEEOE
MELTEELEZON KR (EBHR) BLOMBEEICOWVWT, BEREEL
DEENORI L, FRICHT IHABERICBTIRAOEESE 2 HR L.
BIIC, RABEZEANCHETSZ LIk, FRIZBIT2AEZERI ORI
DEBEZHMY), RABCERBTILEDNINV S>HOERITOVTHREL
o B, HEABEROBEROALELZEY U THETOFROITE 2 M ICH
LT, BFHOMEEENLRTHRNFROBALEET I L E, W O0

-



DERIZIVERLE, ZLTEHIZ, ZNLOHLOBE»L L IBEEORBIC X
D FEORIITEBRINDILEVIERB[ELZT, ABBHIZENLLORE L E X
5ZET, FROBHEMRIALLZFERE TEXINENITOVWTERLT,



FB1E HAZOTFHKIIBIT2EBER X MR

FROBFEIL, FIERHFEEL XA BETCERVWHELHICEPLTVS, %
FHREBECIVECLEFEOFZ ) a— S 3B L TV EL0RE * b
5, FHROPHAEROEBEZERF CX2RBIREIL 4CMEL VWb 229
ERERDS 1% KWL INHIHAEERO TR 13, FELARKERLERGD
BB LRARTHD 2o, ARERPRERECELASARTL O, BT
BB E (M D ERENR & 5 12,

COETIE, BREEEBIVOCRILOFTEL OEEENS, HAROFKICE
TOEBEROEEZMY . FRICZOROME S Va2 BEOELNS, B
BLONAERPHEROFRIIBIT I RXAVX—ROBERICE 2 2B B4+ HR
THZELERME L, £, FF VT a—-ATIVBESHIELC, B
APVRIHTOIFHROEBRIGO— L EE L,

B1H HAEZOEBER

ZREBME L THAORBEELE LZRECTHATSIFRICE > T, KEHR
HESTER2THI I LbRERBMTHY, ZOZLIIFHRBERTX S
EFRVRILEMHBELTI2HBAO—DOTHD, HEFEROTELBEREROO
EDRXEEREEL WA TRAELDHITONS ¥ B, ZodiciiEr 0ER
DORGEBRALBTERDOLFBEINPRVEENIbDOLEPNSE, 22T
HEEROFHEOMKEN, BREREOHEBLIVRILOEEICL-TED LD
CRBINDINICOVT, FROEBBEZRELTHELE, kB, £fiox
ERNBFRIARTHTH D P,

MEB L O FiE
HRBY  HREH L L CTEOS L FL—2ERENOELNT- 58 O
HEFEK (FVFL—BXAV Ty —Ff) 2V, 2055 4 | 32

-



BHITEARETHE L, 3 26 HITIRBRECHEBT L,

RAERE : BRIQHBTFERO 7 BRI O oMl (BFX X —/3—5 i
1 0.6mXES 2.0m) ZREL-ZFAMOHEE (3.5nX3.3m) ITHRA L7, BKIE
EEIRBASRENEEIT8.0 £1.3C, BERETIX25.0£0.3 CL L, BE
T HIZ60% & LT,

ERXORE : MRE L OICFHROHAIECHFRLERILX, BEEZERAR L
L7z, BEEREECIIMBKREL LTFEARERS (F¥a i FRABRERS
RH-402 #8 0. TmX& & 0. 9mX & & 0.6m) ZRE L7 (HWIEE 29.0~34.0C),
FERARECHIRERELRE LN SZT Loz, BT IXFERO BB
RIRIEFRAB AN o T,

HAEFEOLE : FIREHAR., EHLICEKREEZMTLHERY, BEITHELE
BUIR L, TORBEOBMICEMIECHKL, BHIITB S,

EBECHE EREBEECHEICE. Y—IXAF—EBAE ¥ —
(SIBAURA-PV) # Az, A% 8 CIREFHREAR O AR CRIE L.
12 FFRRBHITE 1 FOHAERMBICHK L2, BRLAX TRRALOERER %
BT TRIE L7, BIEBIHABEZOIEMCHAR 1ERUNIE 10 5781,
TORIIHAEND 2, 4, 6, 8, 12, 16, 20, 24, 36 B LU 48 BERIHL E T 10

BT - 7=,

HRBLIUOEE

FEROERRIIHELFABICTRLED, TOBREIVThORTHES
D10 EBPRRTHo72, EBROHABEROETLE0ROEE L, BE
REOCEEELRZTS 000 KREBRICRBITAHAE#OEBRBEETIX., 24
ERES 4.120.2CLHERTHY, WOTEARLKAN 3.1+£0.9C, BEHE
BED 1.810.7CT, BEBRALRXNR 1.4+0.3CL BN Thol (£ 1), 2B
INLDEDORMICIE, BEREOHRE2BREAEERE (p<0.05) BRLAE,

s



F1 EBEROKT &EIE

1L £

% 1L, Haf % 1L, iEh:y
% (8H) 12 14 17 15
HiAE Iy 39.2°" 29.1" 38.4°" 38.6°"
EBR (C) + 0.4 + 04 % 65 + 04
A B % R 37.8* 37.3* 35.3™ 34.5%
IKEBIR (C) + 0.4 + 1.0 + 0.7 + 1.4
AR E B IR
B EIEH] (47) 15.0* 20.0" 25.0" 35.0°
A B D 14" 1.8° 3.1° 4.1°
EBIRIE T (T) + 0.3 + 0.7 + 0.9 + 0.2
[B118 % O K 38.8" 38.5% 37.9™ 37.1"
& E R (C) + 04 + 0.5 + 0.6 + 0.7
B i LG IR
B (5) 70.0 " 130,0" 260.0° 280.0°
RIEfE» S
»HEIE  (T) 1.0 1.2 2.6 2.6
AN S DIET
X3 2EIER%) 71.4 66.7 83.9 6 3.4

) R TR

abe : HFHREHORIFHIIHEEZHY (p <0.05)
d : HEROERBRE OMICEEZHY (p <0.05)



EEWRELODCBRARPERER IV OEVEBEL#E L2, REICH
BEPRONBOIEOIIRBAEREN LIV R, £% 30 X0 Thol-, EE
RETHARIFHE TRARLBAROBEBBRICAEEER Ao (K1),

HAEBEROREEBRICELZ%., LR LAY ML, BABRR N A%
40 iMoo 3 KICHE L THE (p<0.05) IZ&ho7-, LML, BIEEEE
DH—RRICEE LR OERRIZ. BABRE CIIHEAR DL, BRILR L AEE
DRVMEZTRL, SHIZZOMICEE LZEIIFAXE HIZ 2.6CLRETH-
2 Ehn, BETHRERBICH> THAER 4~5 BICh 2R 2R E
BEREAZAEL TN LRRBOLNE (E1),

—F. EREBE» S OETICHT 5 Z0R%OEHEOE S X, BARILK AN
83.9% L /A THoLI Lhb, BAREIIHIT I HAEROEBRRES IS
TORAOEEMENHERINE 20, F #AFHROEBEIZEEEE
CBNT, IOV RBMEMHRINTZZ 0D, BEABECHERICIANE
IRV F—DHEERLYVREVWZERRENE ¥, SLEEAZRIIBITSE
BERETIX, £% 8RNI TIX, RAOEE b O TRBEECE L
FHROEBERA LV &, £% 16 BEUE TR, BEEECH»D L TR
XOEBERNLY &7~ (K1),

FoHi HAE®HOMBFEI N o—@E

BEEVHERLIZEA CRERVHFERIL, ZOXELT XA F—E L EA
EMITEFELTHY ¥, BASEARBICH L CRIER2LEOB B 34 5
nNTV2 ¥ 22C, BEERELRLOFELNHET XL X —DHEIZRIE
TREZMDENT, FROMBEI N o0 — 2 BE 2 EREICRIE LT,

MEB X OFE
BRBY, FERE,. BLIVERKORE S 1H0OHELAKETHD,

-8-



40(
391
381
37t
36}

35}

L

L L A

1 S

0 10 20 30 40 50 60" 2 4 6 8 12 16 20 24

— & 9 — =i H—

O : RRRHE (25 C) TEHHMI, A : RRRE TR (THL)

@ EARK(B8T) THHWI, A BARE CHEA
abc: RI—RHORXFHICAEEZDY (p<0.06)

X 1

BrAEROENGR X 2 205 & RO RE

36

48



BB I PRI ra—ADRIE : HEER, HAE®1, 4, 8, 16, 24, 36 B
X 48 BFERIICFIRORBIRFEAR > DM L, mMFSBER —20C CHAERFL T
INha—2ABELZBESW L, OISV a—XBEIX, 7 FUBERERARE
¥ v b (Glucose C-Test Wako) & iU T4 Y E R (HITACH 100-30) (2 X ¥ #
E L7,

BRBIUEE

B1IHICBWTEBRAEICHLZFEROMPFEIN a2 —AREOELEZR 2
WWRL72, HABEZOEIXBLE 30mg/ dl Tho7z, BHICBREBL-FED
RAMKHOBHEITZ OMAFICL VHER P25 3hT0naR | E1ET
BARTZEDEFRD 4AROF T, AR 1KMW T, FEZEBH LR
WHDDORGERED 2XPEBRRELVOEVEEZR L, HFICEAERRMN
68.8+25. 2mg/dl & HARKED 2 FU LR VME SNV a— R BE LR
L7l b, BHICHTOIHERIGE LT, NEEOKFEZ R ALXF—FEND
DIEFRR TN a—ZABEBRTFRINL, TARETLEEBEOEEICHA SN
TWabDEEZ LN,

RGHERX TIXA % 4F5H (48. 816, Tmg/d1) 2> 5 8B#R (47.8£17. 9mg/dl)
T, BERMEEX TIX4E% 16 B (50. 713, Tmg/d1) 25 24 Bef (50.3
£8.Tmg/dl) T2 T, W b B X% 50mg/dl DM 7N o — P EE % M
LEDHLTRIZEL, ZhbOAKREMIE, TN ThEERELREBRET
DRt L IFFEF-HLTEY, BIEKBRETITBRAR IV a— B8 & RHH
EAFBO LN,

AR 4FFURILZ, BRERBEECH PO THAROMBE S NV o — A BENE
BRZHE (p<0.05)IC EE o/ & &, ZARWAXA 96.6+24. 3mg/dl DR K
EERLAEZLRENS, ZOBME TR T CICHAERKNICEELTE LT
FNAF—FEUAD, BRIICL BHEEO XL X —FEORARRD b T,

-10-



(mg,/dl)
100 + -

m80— S a
i ! b
4
s 60
= c b
l i
2 40t
-3 b
g d b
20 -
i c
(L L 1 / 1 i e bt L
0 1 4 8 16 24 36 48

A % M
O : ARRE(25C) TEHWIL. A BEEECHA
@ ENRE(8C) THHWI., A EARECKHA
abe,d : R—KHORIFMAEZDY (p<0.05)

2 BAEROMES Vo — AEICKTT 58S LR DORE

-11-



BL3FH THROMBFRITa—NATIVEE

FAEBROA VR UaWE, BBICEIZ2MEEFICHELEREEZRT I E
BEOLNATWND 2B, HFICELBBIIBII2FEROMESGEIZIT, BAX K
VAR T 2EBHRIGE LTONTa— AT IV RWOBEELH LD LR
bhad, L»L., FIEROMF AT a2 —1T I U HWITETIRETD R,
o, FEEZERAWCERIIBITORVBNNCLDZRA N ROEERL BTS2
DICHATa—=NTIVOLFREZHDIBERIIRENVDLDLEE X,

EERTHIBOEA NV REEZERE, BLUOHBLELTEAX ML X2 S
ATVWRVWRLERYIFNORITo7HE (UTHRIZRVFEWR ML R) O, %
ERCBITDOMBAIT 2 AT IVRELREL, A FLRZAFLARVED
BLHE L, 2B, AHOXTRNEIZARTLTHD O,

MR L O ik

HRABY  ERICIT LE 11 HOEBHFEKR (U FL—IXBXAVF ¥y
—f) POBELE, BAERL6HEOFK (H3E, HIE) 2HAVWE, =
NoHik, HE»L 14 BRETEBALOATHREE L,

FMERE : BREISHTED 7 BRI LZERAOHKE (25.0+1.0C) A
L. FERICIIMHBIER & L CRARRIBEFE (26.0~30.0C) AW,

fRIL : $]RfiX, 1 B 1 EE LT, 20 3, 4. 7, 10, 11, 12 B X 14 B @SB
fTolc, FROBIARIBE L, HIELD 90 HEICATKEBIRILD 1 BhH2Y
4~bml &M L 7=,

FHEORE : FORNEZBFCEH TE=—ARBIIANETHRE., BB 2BV
TEHKKPIZRET D2 HEICLY . 3ABLIV 1 BRICEARAK LT 7=,
BSAMRIIY —I X ¥ —EBAY ¥ — (SIBAURA-PY) 2 FHROEBICEA
LTHEE, ERBEOTRLZERNICHE L, RBITa—AT IR
ARMBEEARMCTLFCHKHEINELEZOND LD, BEHEHD

-12-



IXEBIEN 0.5CETLARACTEDLICREMLZ, 4 BRXV 12 B#IZ,. S
DHJ/E LR RFTET, 38.0~39.0CHBAFIZ4DHBEL-OLEM L,
BYOYFRDODHRDOR ML AARE LT, AL RE2EZ o7 HEE (2. 7. 10
BLY 14 Bir) TR, BEROFATFRETICBVWTTESETFA 225X
RWERMETEM L,

HT7a—nNT I VORE: MY VIR EZZHICmESEEL. b7
A—=NAT IUSHAOIMEIR, 0.4N BEEBE TR VX7 LD H-20.0CT
BRELTHOWICHLE, OBITa—AT IV EEERE/ v T 7 4 —
ERAHTA: BESY, IFa—A Ry r) THEEOHK., THI EE2BWTE
BEH RS (HA5¥, EP-540D) TV EELT,

BRPBIOEE

FEROMER 7N a—2BE, /I VX7V BENE), = X7U 8
EEIBLONE/EkER 2ITR L,

MEEB /N2 —ZBEIX 10 BRBLV 11 B@MICBWVT, 7 BELETICRH LTH
BE@O.0B)IZHNMEEZTRL TN, BAXA ML XAZARKLARAVEBTIAER
RERERERPoTe, BRI TEXEAHEX ML XX, ERBEN 0.5CET
TOHETEREL., TOARFEML 5 0MURNL Ao, MFEr/ L a—
AREOLAPBERIh o b L EbRb,

i/ Lo XxT7 U CREZ, 7 BEBLRTTIXA b L AAFEOMESHER b
VAR OMEICH L THE (p<0.05) ICEHVMEER R L7228, BBICLER LR (3
HE) EERVFENVR FLX (4 B#p) LOMICIREERMEERR AR -7,
HI2 10 HE LI TIZ, B\ A P LAY (11 B#) BBV BNR b LB (12
Hiw) LD LHEE (p<0.05) CHEHWEZR LA, X L ABOEIIHTS
FREER O 2o T,

METEXRT7 Y VBECOWTEBBERMZRS L, 4 BRICH T 2 EA MmO

-13-




2 TFTHEOmMEINa—=x, Az 3x7 Y 2 (NE).
b2 7Y (E)BXNEE

(n=26)

H #5 TN a—R NE E NE/E

2 kv A AT (mg/dl) (p mol/ml) (p mol/ml)
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( Vi EH%EE 5 E FEHE )
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# 8

FIEORERINC L D5 E S OB (cm)
(BERK 1 FHIZ DWW T)

& E 8 o
@

@ @ ) ® ®
1 7.2 100 11.5 13.7 164 20.8
Il 7.0 89 1.1 133 B5B.7 21.4
n 12.9 145 4.6 165 17.8 2.2
v 6.6 7.8 15 8.3 8.2 9.9

( IT~IViEE 19z, O~®@XK 20 iZxfit )
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2000 R 8 KV, MEEPER > TVAHEAITTEY 16.4em IoRt L, FFH7F
FTEBIem EBELEZ L 20&EESThHot, T, MERNER>TEBESITE
RPORBA~ERBEHRSPHTOIRHLT, FROBARMBILEHESD
BOWB/PNISLKRHILBBOON, Z0oA b FHROLEERCERICIERT 2
boLEZ LN,

b) tHAEFRAIEBZEICE T 5 B
BEPEBEEER~FXHFEE L I0L0, FEARVBIABOE S BR
THI LR, ZREFEOABIZICAFICERA LTV A NEN T,
BESIEFEREPRS 31D A4EZFRULEBK2EBLCOND 1 ERED
FW2EEZHNT, EAEFNWHABROFELLER~BET I CORM %
BEL (R9). TOMR, BIEHFEREOM 2 I (FHEEK 12 B) 2B\ T
THAER Y 6.014.4 FTHE~EMLZOICH LT, KEOBE W 2 i (F
e 18 1) DOFEHIL 13.3£7.9 3L MEOLEIERBICIIBLE 7.3 &
DEPR LN, BEFEHFEREOHRNVEOTHERFEE (p<0.01) KR H
BEHA~EELZ, SHIZ, BBORETEHOBKZB EE 81 2FE3 L,
BERO TRIOABP LT NCERLPOFHFL EIF o3 L RBEBINTZZ L0 b,
COZLELFRICELDIABRDODS LRIAAZEZHIZTIODERbT,

2. P ORKICEIT 5T OMO G
BEICIE, FEROBIBUCKT 26 & I3Blic, LBRERZBRT2LEXD
NOFEME OV D)L OB EHRITEINBD bhi,

) AiIEBEOALEB~DEE Z X
SBRPORKIY, AR EEREZEECLEB~LBE ZOHELZRVIERT Z
ERBOOND, ZOBE, BROEICMET 2 FRIZ, b bBIRITSHh
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K9 BEFIEHFHOMS LAEREE TOBER (4)

(n—4)

SIS D3R E A2 E1AY) |
BEKA (9) #&KB (3) BKC (9) KD (9)

6.3+ 5.1 5.0+ 1.0 15.1+87 11.6+70
2 JEE¥ 6.0+ 44 % %k 13.3+79
SE) + fE R

EBEEO () NOEHET R FEE
¥ % : p <001
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5l5&%%n&6%é%%6ﬁ\%nmiof%%ﬁﬁmﬁﬁ%ﬁﬁézk
HEOLNT, FRIIAEHAFMLLON DI b, LHEEBERICE-ToO
TENIERICBS bDLEEZONT,

2) i OREAER
DBF-RNICEYT28EC, AEICEEX 2RV EIEELENICE
bULN. EXRNICHEREISERBERMAOKTHELIES S O, BENES
RLOEETD T,
BRORLIIMOFEE L B2V, BMALEBR THbRBLD, 02 L IiZHT
PHEEXLFIEFADRVHAEROFRIZE > TIIEFECEETHS., FHEHIHE
ROZBARISKBVRHAICET T8, ZOPITIIOHE, D OBREICH,
FTHREAEZ 2P T 2 BRI 2FEROERLEENI b0 L Bbh 3,

3) FLitHkH DRk

LEBRRFOFHKIX, BEOEDNLIEZNEZL DX AREZIT 5, BRILOH
CHEEZ RO AND 7=2DIZE, AEHICEEHE L COLHEOEFEAEBSLEATH
5. FHRBICEORERMICBITSIREKEX., WOTLARHIREIZH S
e, e ZBARTHS> THHBEEZORXLEGES, RTHLELICHIHS,
FHMZOWKRTHILICEY, FEREIBKOWLELHARICHEMR L., LEER
DITENIET THZLABOONTE, BHEORF EZRAALTHLRANTE NG
BiE., SHITBETEHNRESK ZLIZRY, TOREICL > TIENOHEED
HVITITE B DBV TR EAZ b, RATEOFEHET X 52117
BOoF 2B BARD D, LER-TEOHK, BL£ 1 REHROM XL
ZE Y BDLIBENE, ShEE»OBEFMIIEFRELL TSI L, RO
AR TELAFETRHMORAICE - TEERERTHDI LEZ DN,

st 3=



E3E IR FEI LRI D - - BB %%
FHRCLOHEEROITHIL, RILTIHZ LICHTETHETICBLATY
HEIRCHLRAD, T, BRAUEEBRTICEHBEIOEL 2V EAEHEL
7Y, TOLE, HEROBEOFALBEOERM TIXLL, LB ~mhrbi
FThidablewn, BEALEBEOEDF2E > TLE~BZET A2 H0E <4
BTHY, $LEFCAP>TBRIIBRHLE X RTFEASZ (K 21),
SRR TIET, ThoDTEB2ERICHET S L bHLERT
RTHD, ThHDZ b, BRIZZIFEEALBOF~LBI&DIF, &bHIC
LEBRROTBEERILT S, RALDLOBENED--TWVWELDEEZDN
Iee Tbb, BERAIHED> TV AR “HRFRICEZ bzt hid,
FHROLERRTELFIEHI RN LR bDLEEZ LN,
ZZTHFROTHICEZLZBEMOER L LT, 1) BEALEH O KL ERE.
2) WEHDOFELNI, BLU3) REDOKRBEHA -,

MELR L OFHE

#HREY : ERICIT, FUFLV—RABEIHEBLRTV FL—X@EXN TV
Y —RB1BEOHAFEOBREA W,

FERE: BiB% 25+0.5CIERELEEZRANGET, afFOBKICOW
THE L, EEEORERICIT., 2MORETSRMOMEEIY AL,
1) REEEORE : y—IA¥—KEEA ¥ — (SHIBAURA DP) % AW
TiToT, AR —FE /7 71I2E0, LWBEHBLOFEBERT L DHEALIC
BIAREBREEOHHERR L, AV —E7 77— (BRFEIREE)
X, W ASEH (h—Fbta7, BREF JTG-3200), KRRV T —F=F—
(TG-CMD)., Zf7—#La—¥— (TG—DRA), ZBY 7+ =T
— (TG—SWA * TG-SWB), avtF=a¥%— (NEC P C900) »»Hi#

BMEN T\,

il



X121 HBEOEH»LI EIRTFK
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2) XOMSDRIE : BT OBRKARIIOVWTHBEORLNIEHIE L,
BlESEIX, ATROR 15 DXL I CAXFEZCHLTRIELZ ¥, IOFRER

RICERLAEABOARE, MIETHIREOREICH LMT, AEICEE X
NEBRVEBIZEBLELEOARARXFOBEBRY 2FHA, BEROEHICEK T HE
100 & LIERFOERAICK T S HEMETR L,

3) REOKRE : HEXTFEVLER~BET2BB 2P0, 4 HOBK
COWTREDEELRSZBELZ, lem MR THREZE -7 5X5ecm 2 K
7= MLV EORERNICHIEZOEAEEHZ., ler® B2V ITHBE L, 2B,
Fl—EHAICOESMEBELZEZT 1 BEHY 10 BRE L., FHELEOEE
DEE LT,

RRBLUOBE

1) HEHOKEIRE
BEOLERDIZ., T TICRAZEABLIEFER, RABORIZI I v
— (nosing) E /R b ELATOHMTH D, T OFBAL D EIEE 1% 37. 0~38.5C
EHMOBMMICHE L THLMIIELS, HBICEHDO 2CLEBRLTSCUEDE
BRI (R 10), ZOREELTIVPEMTCFROLFERRITHICEREL S
ZHBREIZOVWTIERAATHANB, FEPLLVEWIREZRD THMBET 2
ZEEZOVWTIHEAHTREND,
WESICRBITARBREDOSA (K 22) ik, FEEICEHE IR X208, ho
EMICHBELTCHOACHEVWRMLTHLI Z L, LWBRCEERBAEFLTND Z
. XLIATAFLBEICR T 2 BETSOEENLBEHAS SHLTND I L
nRERLNE, £, EERELEBROFAMALORLE (K 23), LEHIZ
B ABEOEIVABHOEBNONBOILIIRFETER->TEH, H
ELEFBEATCO2BREOEERIZ. BEROZDOMDEREEAL L ITRR DR
FHRBOLNT,
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#F10 DHBKICIBIT2EEORERBLIOELNX

(n=4)
A FEERE (°C) FEbhX
(&% 100 & L7-BEOFEXHE)
'O 32.0 100
A 35.0~36.0 20~33
FLEREER 37.0~38.5 47~53
FL AR E 36.0~36.5 6 7~80
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A (150 TR ELeaT2 21 ID:

Al (BER) < - & (HEH)

X2 2 BEALEHOY—FTT T
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MLU%D T BPR 2 D

23 HEA\BBEERIFNDRILY—FTT7
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2) HABHOFLNE

HEICR T HMEZ 100 & LB, Moz 2842 E b NS OE
iE, SBEEHA oL bFLNL, 20~33 Tho (£ 10), LEREBRBOF
B, BEROSABREIC T 5HMICH 2 OBB2BOT - LR LIELITEE
SNDIENH, RODWVEMLICHT 2 FBROGHBRE SRR, D&
CHALTHEBABTRNS, ELELLVELIE. FHROBICL S>> X Hll
CR L TR R EBAMICRIET 5,

LEHMOMEIZ, RERETERLELSIC, FHROBILBIIR LS BRI L
DODEMTHBPTOLNIABEERICEBNT 47~53 b oL b EZH L. F&
PEFATET 28I, REREVNEL, LVELLVEBMTHLZ LHBRD
bire,

3) AEHDOKE

McBride XREDOEBX AT L THEOFMIZANT VS L#ME @ L (K
24), MEBOWRN D FMIZH) LB EVEL ZLIZIB, FOHTYH
LERIIMOMAICHE L THENFEFEICLORVRETH S, ZERTIIERK
DERED N DNDOEMLIZH>NWT, RBEERZBELE (F11),

ABBIZE T DREOEEN 12.0£2.2 K/cm* LHEDLEL, KVOTED 9.6
3.1 K/em® Thole, LDLEHORBIIREIN 6.4 1cn L HOELD 2
BUETHoT, —FHALEITHICHRALEEN 1.5+0.9 K/cn® LHEL DA
WZEBARBDOONT, AMTAFALBHRIIBNTH I EFEYFHY 3EUTTH
27, Uk Z b, AEHIREERENLEBENI LEELMNI LT,
ERDRI BN EBRDONT,

BAE FLEBREREOBAMICKT L FED G
FB2HEHIZBWT, HEFHERALERERTERICZL2BEOREIX. thoX
MLIZHBLTWS ONDRBLREERH L LBT/OLNE, LrErLINRLD

T 0=
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11 BERIIBIIIRBOEELRES

(n=4)
FEOEE K, " cm?) EFORE (cm)

H 9.6+3.1 6.4+1.0

" 6.8+1.5 2.1+0.9

PO 12.0%2.2 3.7+0.4
N R 8.5+2.0 0.7+0.5
S B2 ER 6.7+1.9 0.9+0.2
®IE 1.5+0.9 2.4+0.9
ATFLE 2.8+1.9 2.8+1.6

S + AR =
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BED., FRCL>THELVW DO TRITINE, LWEBROFERLY 21T 5
T —FFERGFATRD 2B THNIE, 2 b oK RIS I FKR
EIEH~CHEIFERNY R D,

ZEZT, B2V, ZFODPOVBICEERDIRVEWSIHERIZBEL T, FKD
GHhaHERT OERE LT,

ZE S SBA O RS

HREY : ERICIT, UV FL—XBXANAC T Uy —HBOBKR 1ILENGED
Nr-HEEFERSEL AW,

FAERE : £RII, BR%Z 255620.5CE LAEERIBENICB O TER L
o

EBRFE 156 C, 25C, 40CRBIV 50 COBEDREEZ ANl =—/
BRIV S0CORIIBEROBRELY 1772 (20 & cn’) 5 BEOEEL 1 5]
A~ HAEE®R (0=3) BLOHEND 10 7% (n=5) OFK%Z, EHIC 15C
DR/A~FEMI T THIE L, TOROOETHOMNRE L L THHRBRE S,
FHRORIGBIOCBREDRR--RT L OFEMEM L& L -,

BRBLUOEE

FRIIFNFhOR[IH LT, BEICIDIZBE LETBLIVCREZKRKES<HITS
TE#EERIITo72. £% 10 PMBBLEZOFRIZ, HAEBEROFERIZHK
BLTHITRERADEL, LVELBEVWREDR~LBH L (K 25), —FFH
KIEWREDR~RDZERH>THTSTEREOBVWR~ABH L, KHIRE
DBENWE=—ARBIZEZELZRIIMOBE~TIBEET., T THO2&17H%
s L7~ (K 25), FERBEOREZEOMTLRTIX, BEXELLTHF
BRO-SXTEBIRMGE T L xR, BMLTOLEDICHNZ, BEICXT
BFHEOFHICETIERITI. ROPSTHTIEALEDLE T Welch &
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Baxter IZX o THIToNTEY W, TOELL D 2ENVES % FHRITE G HF
LR RXTNSE, LEOZ LD FERIZEBEMN, TOHPWELTHEERD AL
HREFAETHZEDERINT,

BIEDE LD

HABRDOFRICE 2 —EDOTENL., TOIF LA EHWRILICH T - HLERR
DITBE VXD, FRIZBEOEREICIR LTO2L L) XA ERLEME L
BRBL, TNODOTHEZBVRTILVBESN, DOBBDO XS TR
PREREIN2 EHITORLITTERC, £ FOBERELBEUADOLOTHESbL
ABEBIT BT, FEORERBEINITHLIEIEZLAT, EbICThH
HOTENT., HABROROW-HHHE TOALABESIhL, RILOBHAERS L
DLHEERTDHZILNG, BT ERTLH2FAETERT L. ERNRERT
BThHhodEEZIDNT,

E 7. BEALZBEKO, AREILLEHBIUOCARBRIIHT TITEh 2 FKD
DOOEFTEIIH LT, BRIILFORKEBEH R EFETRIE L, &
NODOITBIIHEERSFR CHLBEEINDG D, FRFOBKIZE W TRICHARIC
HHEL, SXFERENLIVBONETIE, FERILE~BET S E TORBN
ABICEN>TZ, TROLTFEIE., BOLOEBHRERTH TRERZAM L,
WHITEC & > CTHERICERATIBERORFAHRE L EH L T,

X5z, BEABREELZR EH 5 EFELZLICEV,. BRO TFRITLEN
EhbELETFbhDZLLBOLNE, ZThODZ L IFHLERERRITBWT,
FHRICLABBREORVBZINBEZICRA2ZLIIMA, £0®DOTFEOERIL
TFEIC L > THERICERTS Z ERTBEI N, i, 2k ORBKITHEE
KHEPHHELTND LR, DBEPIIFERBAILL TSI L, FHRORILT
BlCL > CTHETHILEADNT,

—F. BRIKHATZDIZIE. FHRIIBEROILEH~EZEL, EHiZE
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CIEEESTHITHETITHEMBET I L BLETH L, T22bL, F
BROERELR—EDITBHEFZRTIMAMONORBERNBENLOREEOLNE ., b5
WIEZDRIEAERBRICEDL > TVWIZEREZIONS, FRA/LERZED
DT ELBERERMUOREREILBEH TLVEL, SHIRALBROFK
MEYVELEMTLIABEERICBOTIE, FERERLVFZELL o7, 7
BRABERMIIRBEELEV LABDOLNE, Z0LH T, FEALELK
DT ELBRROBERMOBRMIT, ZORTEBEOMOEA LIZRZR->T
WiheZ be, SHIRZDBMIZ, FRIZL>THELWVWLDOTHDZ EHNER
HICHERB SN b, TR TFEREABHR~FESIL. S OICHLERRIT
BRI EIRBERICR>TVWILDOLEEZ BT,

ZOEII, FRICIBERLRAENILEREOTSHLRH V. BRIZIIZLE
e S D TFEFESIORIB L 22 BEMAR KL TS LRI, FROTENIC
* L CHEBRICRILICERRRIGZ b2 TS 2D, WO BFHEAEDOEENT
o,
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FAE ALIEAEBICBTL2FEORLITH

FIEICBWT, FTHROBRATHZBE L KR, LWHEBRRTOFEMN =L
2 BRAEREOBRMIIMOTAA L TR, T OB FRICABHILEERIT
BzMESEIRBLRoTVWEZEABOLNE, BRIAICHITZLEERD
TEOF T, FEIFLLBDOILIBEICHLT2Zh b OKES,. FHEE L
BH~LBE, SOIXRATBHEZERLLT I LEELZONE, ThDLLFEIE
DINLORMEBSR LM E FRICEZD LT, ALHARBLERD
T, FRICHEEHURBRALEZIEOLNDIOTREVMEE X,

FRICH T2 A8 RRALOKEIX. EANRATLELER V"OEZRA
DB TV RETITLATVEN, BREHIKRILIEZZ LB RE 2
EI5bDOTHD, BICHABEBROFRICIZ., ZThE TR X 5 I0h 5 BrRI#E
BT DEBUTERLLINEITHRERANDH Y, TOLEDEZ > 2TBKRRICE
BLa2dnE, EXRTBERELELEZZLEB V-2 5HBICRIZLHER
bihd,

ZIT, ZOERTIHIHAEROFEBIBE LTV OLABEEERNORKIAILED
TERX L ZOTHZHMT 5 LR IBMMEFIAT S Z LT, BRI
EHBRETEDINELEEND, BB, AEOFBERNFRIARTATHD W,

RS SRN OV A

HREY : ERICIE, FV FLV— X, RKI— 7 Vv —EBBILTIT U FL—
ZAEXKI— 7y —RHOBKIENOGH/BONT O BHOHEFE LR L7,
FERE . BRIISBTERD 5~7 HATICERALHE (3.5mX3. 3m, 434k
MHER) WAL, DHERIIENEESL 2502 1L.0ICREL, ZORETT
LTHDERYTH-Tm. ANLELEBIXIFHKARES (28.0~30.0C) NIZHRE
L7,

ATHE: ATHFEIZ, T2ROFEBEHEY v 7 0EBI/PRERTZHD
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ERAWTHEEL, FIRARCPEANTEAEEZE5E X, Vv 7 ORIz T
MR ZBM O MHT. FEPLALLEEZS DX D LELICRBALRHET S &
HIZHAE L7 (X 26),

AILHE : ATHEBAIR, AR TV — b (40X40cm, E X 10cm) (BB
EREOEAKEZBLZTLR—R (AR Imm) ZIEERICE Y 17, 2%+
— LR THE-oT, ZHIZ10, 158XV 20em DFEETCATHELERY (17, £
LEBALLLE (W27, ATHAEBIX., BAZ2 AN T 28O (EE 20cm.
& 40cm) 2EEAVWE, 2EOROMICHL L HICATHES, 10, 158 &
O 20cm ORI IZRY T, RAEBEB L L (M28), 2B, ATAEDOR
HREEZY—IXZ—RE/RAE ¥ — (SIBALRA DP) T, b0 &%IER
FICE2BIESR (AR, X 15) THIE LK.

RA% : AW/ fUH % (SPIFLAC- BORDEN #t U.S.A.) O#ERIX, & > /<
7 4.0%. HAERS 5.0%. K5 85.0% B LUK 1.0% T, BRKRTHDH., Zh
ZESFHE (100ml) 2»6F2—T7ICEY ATHE~EE, EHFEOBREY & F
ALTERELZRAE L (X 26),

ITEBE  FRIZHAZEDLIC, BRICEMEETICLEREROEKD S
Tl LEEONEL LR, lEHTHORAEEZRY I RIBEBICANT,
BB, BB rTICERTEEINEFRDOI b, RITTHEROKRTRNICES
BT EITILDT- DR L, BEIRBEOLZFEO—EH A2 T TITHo =,

EBREEBICANT-E, FHROTEH % 30 vMEMRBE L7, 30 7 LUURNICKL
TERWEETH-TH, ATABICHT IO TERIZERICHEL TV
BeT, BERMEER L,

EERMIAE 30 HXUMNICATIHELZRSI L, 20n] YU EORBALBRBER T
XL x 3. BAARI LELDOEHRL, 30 5L EATHLEICKT % nosing
PLARVESIE. BAREIE LTI OBEELKET L, 2B, KT#O
FREIELCREEREBEIE, ORLEZRIRI
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BRPBLIUBE

1) ANL¥.5H

AROERM., FRIIDOPIEANLELDERE| T30, 62 LAHD
HLEBEUMIRSI L ed, LEERoT, HABEBROFBEOITEI M A FIE L
T, AZEB»CHERENZRARALOBRZERT2DII21E, FRICR L TERL
nosing ZEZ S ¥, EHICENEMBKI L LT RICMET, < bIRALRH
ZHEREISEILBEOHFEENMLELEbNT, - 20REIL., =& 27K
AERICZTHLARAND E, ELICHHAPORAZEETHEZ EREE LN
L&z,
ARBRICAVELFHEIZRLSPWREMTFEROIZEARLT L P, #EHIE
FEMALEZLICEY, FERB DX D ERSITH 2572 FTICRALIHH
Lice, TOZEnH, FHRII-ELFEZQICLERIX, OO TESITRILIT
BEMBECE L, £, BRACEIDTHLTER V- IERICARDZ LR
b,
2) MILEBEAICHT L2 FHROKILITE

RILEBAOREREIL 37.0~38.0CTh-o7=, £, BEOEEZ 100 &
L7t B2 B2 X 1% 60~80 TH > 7,
AHRIODETICRALLZEL LI FHRET R FK4E 2381+ 1358 (56. 5%)
Thot (R 12), TOMOFEIZ, LELBMY T =B UANADAR DD
e, E—LEORFHRLETOOETHETIEMNREZ R, TOHIT
BrPIkLTHTFLEDRE, LEEROTHERPBRLIEERTFER LI,
WHAZERI L7- 13 EEOWRILBIAE TOEHFMERMIZ, 17.8 2 Th o7,
FBRIX 10cm, 15ecm BE O 20em TRTOFHEOHLBENP ORI LB, 2 TH
B 20cm OHENKRLELFAI N, E~ 20 BORAS 12 E (60%) Th
=

3) MAEEBIIXT L2 FHROBRATY

~8 2 -



F12 FHAEE A CXT2RILTH

N c P a8 =)
W 5 EE) (HaEH) (RILERC & 5 ES)
23 §R 13 §A 17.8 43 20 cm
(56.5%) (3.1~31.541) (60.0%)
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RIEBEBOREIBEIX 35.0~38.0C., BEO¥ % 100 & LT
EIE 60~83 Thotz, EBRICH L 5 46 BOFHKD I H. 38 HAATL
EENORHALZERL, 20FH1182.6%Th-o7= (F 13),

FRIZIZOEBIZHN L TIIHBAER RSO THELREHAL, BEEx Ahk
2 DO I LROMBICH L THEBHIC LSV RAATEZ Lz, £ T804
NBEIZLY, FEROTBIIV-ZHFWMIND L5 CBbhT,

FHRZEZREBIZANTLL, BINICATHLELZ2ES| LAALEZERT S £
TOYHFERMIX, 10.3£9.5 53 Th o7z,

RFALEIX 10cm, 15cm B X U 20cm WTHOE I OILEN S HIFIFHH TR
LM, BLRAEESE P70 20cn OFES T, 2ERALEKICED S
FlEX 35.4% ThHoTe, EAEBRRHMORBBICHEY, KEICLYEWALEM
HORIANEMT AR RN, BERKTHR, BRABH~ESh7=FK
., TRXTELIZEBE»OHRI LT,

4) LEBERITEH & RAITH

Rohde & Gonyou X, FHRIZIZ—MXIZE% 2~4 B¥fM T nosing-behaviour ®
BENEREREND LR ¥ ARBFHOKRBICE? FHROBHET EZHhIC
HEOILBERBITHORZEZTBRL TS, Lo T, TEXHEITHKER TR
FLEE B0, FERICH L Cnosing # Pl SR WIRBLEL 2 5,

RELEZ2OBRALEBEDOI L, AL TIRATEEZRL L, BRALTHE
TOEHFEREMIZ 7.8 THY, BRHED 16.6 T EL L T, LiH
L. 30 DUUAWICRATEZEEIL 56.5% &, BRBEOHAD 90. 5% HE
LTE»o T, FEREFMACKALTERPoBEOEZ X, ZO AT
Bttt 200X fTHRRBICRERICRDIZLPBOLNL, ©LAEBOXK
HE A PEIVCRIET A b OIK L CIERICITH 4 MK T 2 2 L BRI,

TOEHIC. BHhEBIVELNZ LV oBHNRERICMEZ T, 20&fT
B L TENAREOMNBYORIGE., FROBFBEZILIIEET I LD L
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#13 HIKEE B (T 2WAITH)

gt EaL % FLEREL RELEALS £ T W?L@&kb)ﬁg@
(PtELEARC D FTEEEE] FLEAD G &
xtd 5 ES) (fpBH) (2RFLEEIC 5D 5 EE)
46 A 38 BH 10. 3 43 20 cm
(82.6%) (1.5~44.8 4}) (35.4%)

-85~



2 bk,

RIAKEBIL, FEA OO BICE LT, BAMICERE KEE LT,
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A STUDY ON THE MILK INTAKE AND SUCKLING
BEHAVIOUR OF NEONATAL PIGLETS

Yutaka MIYAKOSHI

For the piglets after birth, an environmental temperature at 34~35°C is necessary
to maintain their body temperature. Also with the late intake of milk it is easy for
them to fall into hypothermia. Even newborn piglets must intake the necessary
quantity of colostrum as soon as possible to obtain a passive immunity. Thus it is
particularly essential that piglets start suckling behaviour immediately after birth.
However during child birth sows do not lick their own piglets to establish a mother
young bond. In general when compared to other kinds of domestic animals the pigs
bonds are weak.

On the other hand several days after birth, piglets will have their own exclusive teat
this phenomenon is known as teat order. There has been plenty of research and
reports related to this phenomenon. In 1988 De Passille et al. reported on teat
fidelity and in 2000 Tanaka report concerning keeping exclusive teat. However, about
the formation mechanism of teat order still has many points to be clarified. The
objectives of this studies were (D to measure the milk intake of piglets from birth till
24 hours, and @ to observe the behaviour patterns of suckling in piglets before teat

order is established.

I. The rectum temperature and plasma glucose concentration
in newborn piglets

I=1. The rectum temperature immediately after birth

A total of 58 newborn piglets( 7 litters )were observed in a prepared cold( 8.0+
1.3°C )and warm( 25.00.3C )environment, from birth to 48 hours old. To observe
the following results they were divided into fed and fast in each thermal environment,

the results are as follows. @Immediately after birth there is rectum temperature drop
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of all control groups. @ The degree of temperature drop in the cold and fast
environment shows the largest decline at 4.1°C, followed by the cold and fed
environment at 3.1°C next the warm and fast environment with a decline of 1.8°C and
finally the smallest decline is with the warm and fed environment at only 1.4°C. ®The
results suggest that from birth until 8 hours piglets rectum temperature decline rate
do not depend on suckling, only environmental temperature. With the smallest
decline of rectum temperature in the warm environment, 16 hours after birth the
environmental temperature has less of an effect, with the difference in temperature
separated by the fed and fast controls. The control groups being fed showed the least
amount of rectum temperature decline. @The decline of rectum temperature effects
the recovery rate, but for the piglets in the cold fed environment the rectum
temperature recovery rate was highest, confirming the importance of suckling. Also
in the warm fast environment the piglets rectum temperature was maintained for
many hours. But it was shown that the piglets in the cold fast environment indicated

the largest consumption of stored energy.

[==2, Plasma glucose concentration immediately after birth

In the same environment as the case of I —1., plasma glucose concentration of
piglets from birth to 48 hours were examined, and the following results were obtained.
(DAt 1 hour after birth piglets from the cold fast environment indicated the highest
glucose concentration at 68.8mg/dl this indicates active use of internal stored energy.
@At 4 hours after birth environmental temperature plays less of a role and glucose
concentration is effected more by suckling, and this indicate the utilization of an
external energy source.

Considering the circumstances mentioned above it was confirmed that the rectum
temperature of piglets immediately after birth will decline yet early suckling is a

necessity to prevent the consumption of stored energy.
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II. The milk intake

o—1. Milk intake until 24 hours after birth

A total of 43 piglets ( 5 litters ) were used to measure milk intake per hour of each
one. For several hours after birth piglets were allowed to suckle at their own pace,
measuring each ones difference in weight every 60 minutes to consider if milk intake
can be determined. The results obtained were as follows. (DThe initial hour after
birth each piglets milk intake was approximately 35g. After the initial hour there
was a gradual decrease in milk intake. By 4 to 5 hours after birth milk intake per
hour has undergone a change to become 10~15g. @At the completion of 24 hours the
milk intake of each piglet was an average of 351g. But the difference of individual
range is from 115g to 662g. Each individual piglet within a litter range of size is

different the largest difference within a litter was 400g.

0—=2 Milk intake after start suckling to 2 hours

The first 2 hours of suckling showed the largest quantity intake in a 24 hour period.
Because of this milk intake within the first 2 hours were measured to know more
details.

A total of 72 piglets ( 8 litters ) were used and measured the weight difference at ten
minute intervals from first suckling after birth until 2 hours. The results are as
follows. (DAfter start suckling for the first 10 minutes the per head milk intake of the
majority of piglets was 20g. @ After start suckling until 2 hours the total milk
intake per head was average at 85g. But the difference of individual range is from

15g to 163g. Even one litter has a difference over 100g between piglets.

=3 The factors that influence early stages of milk intake

(1) Litter size : Under 10 or over 10 piglets litters at birth per 2 hour milk intake is

over 80g per head making litter size not significant.
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(2) Birth weight : Piglets were divided into groups of piglets with birth weight under
1kg , 1~1.4kg and over 1.4kg. We observed that per 2 hours of milk intake each
group gains 54.2g, 75.4g and 91.6g respectively. Almost 20g difference between
groups was seen. But considering this, there was no significant deference among
deferent birth weights.

(3) Birth order : Piglets born later in the litter were observed to have a milk intake of
less than 50g per 2 hours. With these circumstances it was seen that from birth to
the early stages of suckling piglets would have the largest milk intake per unit time.
Rational behaviour of suckling will be done by piglets in effect they suckle when
needed. The experiment showed that before teat order could be established birth
weight in light piglets was comparatively lively in the behaviour of suckling. But
late birth order and light birth weight piglets are born or suckling beginning late

are disadvantageous of a possibility or a case of little milk intake condition.

Im. Suckling behaviour of newborn piglets

Piglets born in an immature state must hurry with milk intake, but after child birth
mother young bonds in pigs are weak compared to other domestic animals. Therefore
after childbirth to understand teat seeking behaviour patterns piglets were not
handled prior to suckling. A total of 30 piglets and 4 sows were used to observe teat
seeking behaviour, latencies from birth to first suckle and behaviour of first contact

with sow.

m-—1. Teat seeking behaviour

II— 1 —1. Main behaviour and latency from birth to start suckle

To observe from birth to first suckle behaviour, 27 piglets ( 4 litters ) were used.
The main behaviour from birth to first suckle are contact with sow, contact with
mammary area of the sow, gaping and sucking teat or protuberance that feel like teats.

Piglets averaged 16.6 9.3 minutes from birth to first suckle.
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IM—1—2. Contact with sow

(DInitially making contact with mother is important for the piglets after birth, and
piglets are searching for mammary area with keep contact. @The piglets contact
with sow mainly by nuzzling. @ Accompany with nuzzling piglets response open and
shut their mouth to the stimulation to mouth area. @Immediately after birth piglets
move forward into narrow places, this effect was observed in all 10 piglets after birth ,
and 6 hours later 8 piglets out of 13 piglets were still doing this. ®Immediately after
birth any projectile that touches the mouth has a positive effect and the piglets try to
bring it into the mouth. This mouthing and sucking could be seen in 90% of piglets

after birth ( n= 21).

m—2. Piglets preference in tactile properties

Using sacs of warm water at different temperature levels giving piglets free choice
to nosing the objects as a result in highest temperature sacs the piglets continued to
nuzzle there. When attached sows hair to the sac, piglets had discontinued nosing
behaviour and move away from the sac.

In these innate behaviours piglets already have preference with sows surface feel.
The tactile properties of mothers surface is a key stimuli for the innate behaviour of
piglets. And also could see the sows response to the piglets stimulus. This appears
to indicate that the mutual relationship behaiviour between mother and young

advances the suckling behaviour of piglets.

Iv. Elicit the spontaneous suckling to artificial equipment

Artificial suckling equipment was made with considered stimulation to behaviour of
piglets. Immediately after birth piglets on their own initiative teat seeking behaviour,
they examined about spontaneous suckling behavior expression as seen in the

following.
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V=1, Trail of manufactured artificial suckling equipment

Artificial teats were made using office stationary rubber fingers. Creating a
structure that prevention of counter currant and substitute milk into the piglet mouth
at the same time piglets taking teats in their mouth. Using the rubber fingers as the
teats and a worm sponge installed into a chamois leather cover creating artificial
udder and labeled it equipment A. Also using two soft elastic sacs placing warm

water installed the artificial teat labeling this equipment B.

IV—2. Suckling behaviour on artificial udder

Immediately after birth before contact with sow the piglets were separated from sow
and given two types of artificial suckling equipment to compare own initiative suckling
behaviour of piglets. (DThe piglets were given equipment A within 30 minutes 13 of
23 piglets ( 57% ) independently had begun suckling, but the remaining 10 piglets
( 43% ) had discontinued teat seeking behaviour. @Another 43 piglets were given
equipment B on average of 10.3£9.5 minutes 38 piglrts ( 83% ) had independently
began sucking. In these circumstances from teat seeking and suckling behaviour
motivation, the effect is easy to bring about independent suckling behaviour. Also
individuals that could not suckle were put back to mother, all immediately could suckle
these indicated that within nursing behaviour between sow and piglets there are many

unknown parts to still understand.

Newborn piglets in effect have peculiar physiological immaturity will compensate for
rational suckling. Also before teat order was established, we thought that every
piglet was given the equal opportunity to suckle comparatively. But the milk intake
deference of each individual in one litter this effect is large. Therefore after birth the
intake of enough quantity of colostrum for each individual is important so isolating
and artificially distributing equally per litter would be a need to consider. After birth

until a piglet has started suckling, there is a stubborn series of teat seeking behaviour,
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and the piglets active appeal to teat arrival has effect on the response of sows.

It is understood that in general between mother and young exists a mutual
indispensable chain of connection behaviour systems. Thus it is comparatively easy
to achieve ones objective of suckling. These results in new born piglets are that equal
colostrum suckling will decrease the large unevenness, it is to be hoped that this one

technique will have practical application to the pig industry.
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