/NG R AR I OD 3ZE R ARG B i A TR AhT 12 & B ARG R
DI IZEE T B 5%

SEg:jpn

HhRE

~FHH: 2017-10-04
*F—7—NK (Ja):
F—7— K (En):
YRR

X—IJL7 FL R:
FiT/:

http://hdl.handle.net/2297/4605




SRAFTLERLME £84% F2 38 221251 (1975) ' 227

/N AR I 0D AR P AR FE BB A T4 1 & 2
BB DGR I 2%

SRAFEFBANEE _HE (EF : SHEEHT)

e F

IE &

(BFO504 1 A 138524

IR IZ, BETRINS - BLr ORERS & URER
BETHW SN 2 BEHRFETFR~BETZ 05
BECEEBEEEATV SN, ZoREEE ISV
T, BREL L TOTHEORE BLSADb R,
PIR R & TABRROERFRIZ, b~ SMRERL
BEICHT 2EEEE LTThPATE LD,

&AM, 19604 Field” 3. BESBBEROK
BIC & - THEROMEHSTH NI 1o i {E i
Ma 3 glycogen FEREEIcX LT, portacaval shu-
nt 2EHTHE, BELORRsNLBEE o KM
BB IEERAZRIMVIBTHASEREL,
1965% Starzl 5%z, Child SY»IFE L &
AMRMOER L ERN RIS 2HHUTERL M
ik » TABIRRXY AR portacaval transposition
KE->T, FEREMNEDT SV ERBEY
b&TE, 8FULFOMBR glycogen FERAEH o
portacaval transposition % E#i L TERBREYE 0
BEELREMNB ORI EHEL, BI9664E, Riddel
MR TFBFOIR glycogen EREAEH iz A X
2BHAL CAROKRBEENDTVS.

ZO&5i, MkMoKERIEAILL->T glyco-
gen LRIECHBOROL oI T ENEREX
ffchS, portacaval transposition 135 ic EXA
LB » < T 5 PR & TABRORZXY
AT, BERNICBY TRETH 2048559, YE&D
feb i mlE Oy 4 E¥ L T\ 30 splanchnic
pooling XS ICES - M%E XL, ThooESE
ERBET S0, BERES Sz KBREIR & W
BREICAARBOERELEL TS, BEEAR
BREELFER LT NMNRICHLT, BERLICEBL
SHWMREVVEOT LR, BE, KE L TEE
¥17% portacaval shunt @M L7 Hermann
DHEHLTVWEELATH S,

ZIT, HETIE, 196TFELIEE, glycogen &
EokEEL LT, BEDL RN S B8 o FRRK
AL T, KHEB BT 3EEFEL*I» 21
Hizid Starzl MR & 5 ic 2k diversion
BBETEL, BEATRNLTOZ/NELZEHRE T 5
FIRR I 0 BRK) 22 (K ERA DA TEAN . E4 5 TH
55LMEEL, i, Bet+ 158, Bl oKk
B o OMRMIZAFBARASET. Ths0HED
BB S & ChEERT IEBNRRBIZE : ¢,
HEECRETREERBNRICLEDEXETHB LD
R#ob Lz, glycogen FEREICHT 2H L wWid
BL LT, NEBROOBROKBEREAFHOHE
HonlfedE %8R LT & 107,

EH, ZR/NEBRM A BROICABERA
EATIMEVATE, AWNRKNOBRBEL S vickk
ERETHEELZRIT L, s TNBHRMOO di-
version itk - T, BFEBE2T-TVWA3HHEOK
B bBEMNBIETHA5 E0BEL S, BHOR
FIcKENGRE 2 RTEHBEBFERZT-TV 3
CELIEHL, 20uiEMETH B  cholesterol i
DWTREL T, H ks 2R %18/-0T, glycogen
& RIE o3t 7 2 BIRMNB SR 5 & B #z A F
DERKEL L bICHET S,

XRBROHFR

(1] NAERAPIR MO BRI G BREATHE L U
ZF0Mis o> UICH  glycogen ICRIZTER

NBEFIRI ©  diversion i & 3 glycogen &
BREQRBOTIEM A RE T 20, FERM I,
INBERFPIR M % BIRE I BB AEAT 2 FIRRO
ERFHNFEERSE L, MBBIRMIO diversion
& ABERBoE (e MkEs KU glycogen i< o

Selective Intestinal Venous Diversion for the Treatment of Metabolic Diseases:
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WTKREL, B LR rRiZTHELREL
1o,

. RBHHEELUVICHE

1. EREY

KEicsrs—EHOERTIR, BELEbhIAKE
T~18kgD MR ATSHAERAL, # Vv 4 VEH
FfEk DS BLuokEikEERAT, R—&H#TT1
AREEE UERIcHE L.

2. NEEIRIM 00 BIRAY A IEBRE A T H

1 2OMRKRIER, RlacRT Lric, MNBIc2H
75 LIBMERRKIC TR ZEBBIR, QEBHIRES
LFUTBRESRSER L TPRERBITL, &5
CEERRE L OEHEBERRAHEA L THAIA
s TWV3,

2 2T, MNBFERMRD 2 BRI B ERICERAS
A7 0icid, Het+ 158, B BBLUEB»S
OFRMIZERDE £, FRBIcEASETEE, =B

*

BLUEBLSOMRMOAZEE LT TNIELSI
W, L=, FR~0MFE+BET 5FRIB O
AT, bo & bRUDOTHETIEBHROTMAL &
DIBRIT, FIBMEHRE TABRICYEEETSC
izl

MEY AL, HAI2FEREICL, HlRyr 7t v %
RE | kgd 1o 0 16meihE L THE L, EENICE B
ERUIBIc & 01T -2, #idhid, SEMAEKS500m!
AEMBEL, Wk, KE lkgd7/-050mgd  ami-
nobenzil penicillin Z#ETES L 1.

9, +IEBAEMAICEREL, BEL2UMEL
T, MIBBLO) v FEHRZLEFBRBELLEV X
SIERLAMS LBHESREEHN T 2. THRHZ
feBHRkoMEHLE D BRAK Scmo2EA 2 R L T
MEWAA=ZA#FoO—fiihITInEERL, T
B+ B8R BE T © LB R R = &R0
T35, 230T, TABRREZEBHRAKRL PP
TEAT, 20HELEx+ - MlFTOE A LW,

R1 A XU BT 5/ E IR L0 IRE R ER B A T-1i

a A XOPIRR & MY AEL

b NBEENR — T KRR A T 5K



NG BRI DETBEBREAFHICL 5 AWK BOBH 229

=XHFOMBTRES, ExF - rHFTOT AL
it g, FBEESBROMKEL O EDICTAER
BrMyT—RctIRT 5. CoBEcLD, ML
RAVWATABROLIHER . 22T, 5
MLBNY VEROILTBVE6-0S#HAEA
T, TEIROUTHELHRED S RENDIERF TERMA
T3 (K1b). AYLicHV 3 LBRBESRK I, FIR
AR, Z0MBEELDLBEVDOT, AEES L
ZERECEASE, MBEABCLETHSBVEOSYS
TECEHEETHS.

B, 12T, YAEOLDOMPEEND, NMEHE
BOS->MABEFELOVDOT, FEIYAL, T4PHMIC
mfOEM =BR LT SEW, LHL, B
T, il d 2 k5o, EWIA L v Bz > EEE
BE5RYENBEIcH 510, HS-MiIB > F,
WoK DL EIT->TH/NMNBIEELZO IV,

T, &8BTid, ComX2/NBHR « TABIR
(URHD) W& L RT3,

I. RERBL b UVILHE
1. NB#BIR « TABRKRYABOBRE
INBEIR » TABRRAUY AR O patency % &
Bl ToRELT- 1.

1) #iR&ERE
Wko 4 2 &2 1206M@BICL, BE lkgd 2016
mgDEM sy & L vEEICL A2 EHRETICHBBEL .
INBIAHT 28RO 1AL, 60907574
20mlE T A LhLICEALLESSXEBBELTV, BIR
EEGEETL Y VA UENIBEE L.

2) INEERIR o TABIRYIA I O EAIER
BIRELEGKRT Lic—Bo 4 iz, BEEO~Y
Y- EBEL, BHEREHETY, GOEOYAL
EEEH LEREERL. ARNBELITIE & biT,
10%+xr=) vy TEEL, 5 714 v 2K,
Hematoxylin-Eosin #@E 4T\, HBFEMICEE L
fo. UToOBEMEEREKRTRICET L LAlico T
b, BREERLEEL .

2. MiERE (RO 7 r oBEAHRR)

INBEIR « TABRRYAHOMETE L Wik 480
41X &R AEIC L, BEBRTTORELONO. 5 0
BEAF—7A42BRIEBAL, ThiELT, AE
1kgic2%0.5gro 7 K o¥E (0%DEHEB 7 K v iE
WEERALL) 2BAL, 7roEatRBRET-
fo. BfTET, BRH#305. 605>, 904>, 1204, 180
5, 803 TN EFAKBSHIRE v RSB TROL M
BB % glucose-oxydase & THIE L =

3. FEREBOER

WATBLORB 4B 1 2 212850k L, &S
lkegdb 0 16mgniEER » & 3 » BHEMBE T BERE L
T A 2B L, anthrone &"® i TH glyco-
gen BEERL:. T18b5, #0.5groFmEEEF A
BHAFRE(ERL, 1mo30%KOHERK IS L.,
L CHBAWEEL, x4/ - T glycogen %
ke, GN-HCl ThfiLiobt, KTH> T o
50mle L7z, Colmlden, s5icdmlic?s 3 %
TH5THT, 8.0miOH# anthrone AEE=mMZ .
B e BHILT, a— Loy BHEHA2AV620my
THRAEEZFHS L -7, MBELT, 1mlHF 0.1
mgd 7 FolratRER E—LER 7 F o BE
EERERGKTITHTERLEL.) KB Y 2B
BELolkhns, ’RF¥cky, FEL1grdo glyco-
gen BAERD 1. ‘

FF 1 gribo glycogen E=0.1x

B O B y 50 mg?
BEHERORNXE BREL-HEBOER (gr)

4. Friseme

D mMEEHEEE

BYMEEAT£EHE LAE L 2D,

2) Bromsulfalein B (BSP)

5% Bromsulfalein K&FE%=EE L kgic2&5
mg#E L, 304 BRI L TRIEET - 2.

3) WREHAR (ZTT)

Kunkel OF&ER ot > TiT»12.

4) ¥ Transaminase (GOT,GPT) E#:RIE

Reitman-Frankel &% 2t - THIEL 7.

5. FoMmBEHRE

D EEpE

WEiBXUOWME 1A, 348, 6 HARALLA
2% 3 LREIBRLEAETHEL. FEGERILA. 8
Bo— %/ 6ic Carnoy BT 1 EsHEEL . &
KFnva—nied->Lkob, o4 vvaiEl, 4]
F% PAS B:B8 LU Best oAV ¢ vETHRE L /2.
fsshPHIcOVT, BENLEETV glyco-
gen THBI EAREL LD, , o

2) Hematoxylin-Eosin (H-E) %

0%+ 0=y vEEER, <5714 PR EERL
HE #@asiiuB#gLE. ‘

3) Azan §vf

BIRkIc, Azan RBETV, RHEEBROBEET -
1.

4) Kehhgeta
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0%+ =) YEEMEIC> W THEBETR 2EKL
Sudan M @BfExfTv., BHHEBECOFEEREL
.

M. TRt

1. /NE#IR « TABRYAR O ERNERE

NEE RO BIROGERIZAFRICL S glyco-
gen E/EDIBEELBERTSi1cH-T, & PHEF
#ic, kgehyo/nB#RM©  diversion 0 S5 h
CBILNMBEROT, NNEBR e TABRRYAET-
fo4 2508HD 5 H1THIK>WT, H%FHE%H - CH
L, #RELEHITLTYAA D patency %8
BLA#ER, | »AHc 8TED | Hwaomizic
LBREDLSD, BREANTABRICHEATIEED
RFHEOBMITREBETHFA~OREA LA S L1
M, THREEHSYESALLEY TABRICOSEA
LTwrk, #HiE31ABRELEL4TIcBWVWTIE,
2AMEYEOMEL+EDL (K2). Kk 448
Ho 3@ | HicWALO®RELED, EEADIZE

X 2 N EEIR— T R BRIV A 1 % O SRS R

(K627, 37 A%)

T

AEBFIRBALTOLOT, MBEcRELLE
A, ERMESECEL ZMEABEMLL TV,
Ok i BHEEBRERL S S I IFERH R
fTo&, 41LvoRBBZVIEHABIOREBEALELLT
T 50bib-icd, RBBBLEHLELLD
BEBITH 14, Wk6H»ABD IHEDP 1FAIYAE
LoREL2Z DMz, 0VABBLU1IEG6HAR
DERIE, WAALLCBHEL., HESERERLS
WTik, BRELTRIFEOBIMTE ORI 12 <,
WIRGYATNENE RS> ST, HABEN IR,
BERERLIOT N IMAREE L B BEERD
Fmbia shi-bs, BMEOREILERELTVWE (K
3a, b).
ChODERM S, NEBIRMZ BRI ABER
KEATAOEYWAIR, PIRAEEZAVILOTH S
M, Z2ORULhPHMEZILIBLVLIMTE T,
HOFEORBE S LARECEES ¢, BNHEA %S
BeLluwkr@dETAE, kENL/NBSHRIMO
diversion MEMENCEBE T O EHHBEL 7.

X3 NEEIR— T KR &3 T2 REFHIFT R
(KMo23, 7% 3 4)

a  TKERONEESD 5 A7 A4L

b mEGAHOMMATE (H-E X 5)



NGB IR M D BRI AFNIC & 2 REBRE OHBHK

2. M¥Es L F  glycogen OZE(L

> &z, NEBIRI diversion itk b, BTR
IRXh BB OREEBIc BT 3 BENA OIS %
BET A0, BO7 FoBENICK 2 MKGROE
ks8R, A—RicBVWT, 2ORATE L Rk
OEAME LB LB bDORIBATS » 1285, ©
FThEZEBcE T 2L < VBHETL D VWL RA
ERLTOVE. T80 BRI OSBRI BE # A
62.0+5.8 (FEHERE ) me/dITH > et L, Wik
1372.7£2.9mg/dlT, BB L £10mg/dlo LR R
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vohtf:, BOMARETS &, WIS TLL5.7
+4.3mg/dlE E—2ic#EL, 604, 05 & &2
BL, 1200% AL SVICELLS, NB
BRMEZAFRERIZ, PROBEAEFKRISTE-SC
ET M, 20EHF108.714. Img/dlEWATL b &
LAEL, 602 CRFFIEEBOTHAERL #2285,
20RBERTAIAGASNT, 1200L%, #ATC
HAB8BL220mg/dRiEEV L XVTRERICTITL
T Ean@s sht: (K4).

—h, BTERsh 8B D diversion itk 3

R4 EINEY/ B ERIR N EE A KO DWE S T RER

K M | B TFRT| & 30 60’ 90 120’ 180’ 240

it 16 72 123 105 87 74 67 71
18 62 116 101 75 76 69 65
filf 19 52 108 93 B 56 56 51
fiir | 16 78 114 101 91 93 85 88
18 72 104 94 99 94 98 76
% 19 68 108 | 88 80 78 68 73
o— — - PRE DIVERSION

120 T }\ o POST DIVERSION
—~ 110 }
-
~ 100}
o
e
— 90t
[FN ]
8
S 80}
oD
T
o 70¢
s [T----
2 60} r [“““‘I

50t

A 1

30 60 90

120

180 240

TIME IN MINUTES

Mean plus or minus Standard Error
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IF glycogen BOZ/LEHAIL L Uitk 4 BoB K
LR BTHE LI EC A, #ikicid, PAS BH
YHEOBOERSED > h, BERRTHES dly-
cogen DEVLHHEES NI (FE). pr I vRET
bRIBETH- 1. £ T, NBBRIRMEAR 5 BHizo
WT, ZOWHE, #i%oF glycogen OER%ETT -
7o, WETIC glycogen BIZFEH31.0x1.1 (EH#ER
%) mg/gredh XL, Wk B, T
TOFITELHA LN, FH19.4+1 . 2mg/gr& i
., FH3T.2%DEEORD (P<0.01) £/ Lk
(6.

3. NBEBIR s AR 0 FFBEEE
FIRZROEERFMIEET CHELERIETOT,
BIHAIKED > THEBROEBEREL . 288
BB LEF-LORSETH-1-. MBFEAREI, K
% EBBicED Licss, 2BL%IE, WaiEs S
TOESTE, zoTH3Dih -1, BSP hikl
BB 3WEIcE<BEOHMEE S R L 1, 2

X5 SBEIRE/E B IR 08 A KD HHER O
(KM17, PASX200)

T

B, 1hALBrcERLT2 HAUBREL, 20
%O6VAEBALTHREBERTRRLSh 12, Z
TT 2, B 1 HABTRIBEALLEHE2RET, 44
AETRELTOLY, SHALBEED L « BiE
2RTHMNE SN, GOT, GPT i3 BSP &3 iE[E
BoZEghtrL, fik 2Bz TRBEOLRE245
bOMH -, ZORMIINSLS, 2HALSTH
BET#Zs ahisahr- (7).

4. FroMBEIRE
FoMEFnRzcBWT, Mkl vAETR, b
ThicHBRORERE, EELEDOEIERD IH
e - foh, FHlaRIcRAZhRAOIQT, WK
WBBLUEHBICBWTRIEFLHAGE 2 L.
Azan $fa2iT-Tbd, HMERHEOHMERBD SN
Mot (X8). £ Sudan NAEBTIENHEHOE
WARKL N, NEBRIM O diversion #%. F
miaN DR/ NEOEMIEA ST, &L AIEH/INE
OF/MERIZE D, FOROBBEEsh: (H9).
il =

NEBIRIM O BIRVEERIZAIC X 3 glycogen
EWEORBEOTRMEERET 27120, ERARH %

9, HEHRMIC, 1 RicBWTIR, THRH_ERS

RoARBET T LIBREHRK 2 TABIKCHEM Y
Thid, Be+"18B. B BLSTcKBL» 50N

K6 #EREVNEBIRMOEAKO glycogen =

40 t

o

(TN}

=30t

-

[

w

Z 18

So0t }é
2

& 23

o

[45]

P

3 10T

o

1=

PREOP. 4 WEEKS PQOSTOP.



SERUM PROTEIN (g/d1)

BSP (%)

ZTT( UNIT)

TRANSAMINASE ( UNIT )

/N B IR I DRI REEAFHTIC £ 2 B R B DIBRE 233

TR/ BRI LR ALK O B B R

7 o
6 -
5;}
PRE-OP. 1 2 3 4 5 6 7
10
5 -
O 2 A - . A A A A
PRE-OP. 1 2 3 4 5 6 7
10
5T
PRE-OP. 1 2 3 4 5 6 7
40 |
20t
A A A ' ' N -4 A
PRE-OP. 1 2 3 4 5 6 7

TIME IN MONTHS

mean + standard deviation
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B8 SEIRHY/INSERIR MR A Ko I AL S
(N659, Azan YfX50)

b itk 6 ~ A

RO FRAZBES ©, MR ORI O 2 % 5k
BEHNCEEBRICERALS 32 LANHBAL 7.

INBEIRIN diversion itk b, BOYTEEFRI0
SLARE O IfEE L~ hiTET Ic e ~20me/dIFi % & < H#E
BL., HF glycogen BOBIOMbI 585D T,
INGEBIR « TABRWARNICKD glycogen HERIE
OREOHRENPFEL S,

() /NBEFFIRR MO B IR B RBIEAD MK S &
UKF## cholesterol IZRITTHE
INEEIR M AR OIF OEEIREICE VT, #
BALER IR NG OB ER 2B Y, . %BT
ZNBERMOZBROEFEREATHEERBL
glycogen FEREMIcB L T, HkMFEEORD %
Botcl s, NEBRIM O diversion »iEHE
ORBICOHEBARET I EMBEES LM, F
cholesterol DRLMETH 2EHBOBITFER & 0
BB e LW THBA b oD T, NBHR « TK
BRYAKRDMAE cholesterol 75 & U ic FF4&E cho
lesterol DZEAbiz> W TREBRNICIFERA .

T

X9 RIREY/ NG ERIRIMEE A KX FIEE HZAL
(£ A667, Sudan [ Zefs X 400)

b #it%3 7 A

1. RERFHEG B UICHE
1. ERsY
(1) oI L BERARD S b4UFEIc>VT
To1c.
2. NEBRIR IO BRVEEERIZ AT H
(1) o IoFEET/NNEHIRK « TABRIKSRYIASH
2T-1.
I. 8EEBLLUVICHE
1. Ifi# cholesterol OER
1285 R %, 1 X OKBE#RL VROL, MF2E
SBEL T Zurkowski BOWHSICEZEE®P KT
M#&# cholesterol 2 EF& L. +1bb5, MiE0.1
mhic 2 %D BEHE Y — yEE0.0ImEER S E D
b, 5.0mloAREK (5%2Vv7 44 ) FLERSS :
fEKNERRGS : BEEERIOV/V) 2MATER TISAME
RIS oRB &, 620muTREELEFEAL » 1. ZORK
FEE L cholesterol s (E—{b¥ER100me/ d1¥E
BB KB ABRELOWA S, MAL00mIt o
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cholesterol B2&kXic &k hEH L 12,

Mi# cholesterol =

BRI ICH 1T 5 IREE X100
100mg/dUERERE i= B i 5 TR R

2. FF4% cholesterol NER

1286 R A2 KE L kgic > 2 16mgniE® s 4 ¢
vTRBERERE L, LRI, oo
0%+ 1=y yEEMEIZ>WT Folch S0 F ik
THREEMEBE LAY, $ubb, FHEE 1 greERE I
FRL, 2:1/00h0besty/-NiEEMA,
glass Potter homogenizer ic TH{&% homo-
genate L, £2B%20ml& LT, /N& @ Buchner
funnel #FHWT, HEA#ENo 7T THK®F A28 L
2. TO&HILTESN B crude extract @10
mlZ EEM X ERZREFCHEL, 2mlo0.9%E L >
YUY LBREEMATHAREI Lk, ZRTH
BL2BcoML:. LEBEEALY~<, rTHRE, T
BOEXEB LUEE 4 pure solvent upper phase
(2 :12ao0hkbery/—VEKEIZ0.2BEDK
EMATRES +BBLTESASZLEET, 3 & 48:
ATD 7 oofihexy /s —LeKkESL) VR
TOTIEBEHR LRV, B TEBEVEDT T
Bl LBDA Y ) —VEMA—BIZL, & 522
lsoafisersy /) —NikaxmiteBE4210ml
L.

Io&SiLTEShBK). Imic>WT, 1
LEBRTY, CoME#&1I00midid  cholesterol
BERYD, ToMmtii#l00mld, AL griclH Y ¥
50T, 5 THRLUTHMM 1 grdhd  cholesterol &
2EHLK.

3. RpEHBEROBH

INGEEIR « TABRYARIC L » THERAEAX
N2FRIEHBOTHIC>W T, JEEAEE K
thicBH BRI B ENBHMSATVE® O T,
oo oHktsgI . 22T, NBERKR e TK
BRYAKOMATL L OHED M4 ZDRM S Amber-
lite XAD-2 resin® THHEEZmMH L. #E /s
O s5 74 —THED 2887,

JEHBOEEICIE, RiIDT AEEYBELE V2 H,
iz, 1 ROBOSEHE S IEEBEEERD
REBBELT, 2¢hsBH8BEELEL .

R, BEH»F—Frickn, UEBREZEL .,
ZzD3mi%E 2D % x10grd Amberlite XAD-2
resin (kE Rohm and Haars ##)) © column
(1.0x20cm) & apply L, 60mlOBEEZKT

mg/dl

column 2%& L1056, 2 ¥/ —N60mlTHHH & %
FHIL, okl THBORIA Y/ -
WY KB TIE « B - ¥EL T, B#it s
J—A3ImlicBUBRLE:., Coxy / ~ VEBRE
2470v) vy oTI0ulE b, 120°C, 603 « /&
HAL L 2B X 250D 7 7 — 5 VB-5 D20 x 20cm D #
BrL—-bicx®y b LAY, EoSBHE 3 mlic
99.5% D x # / —1bmlE A, K& ET60°C, 304
MIME L., B «28% . SRERREEL, =5/ -
L3mIcBARLY, Col0u2EFET L — M2 2
v b L.
BHHMOBMICIE, 75/ -1 e BBk (10 :

1 1) B&Urrzy oBEBoK (5 : 5 & 1)
D2BOBKERER VLY, BHBOBE I . UT
DEXERHBEER L : Cholic acid (©) (fn
¥4i%) . Taurocholic acid (TC), Glycocholic
acid (GC), Deoxycholic acid (DC), Taurodeox -
cholic acid (TDC), Glycodeoxycholic acid
(GDC), Chenodeoxycholic acid (CDC) (UL LkE
Biochemical Inc.)

X10 FREPRHEROREMR

100 ¢ o

GC

80 t TC

60 r oC
(<8}
=

o GDC

T 40t TDC
o
e
o
]
s

= 20t
5 10 15 20

BILE ACID (1)

% 8 :.50% H,SO,, 130°C, 15min.
Filter : Sample, 400nm, Ref., 700nm.
Slit : 10X0.8mm, Sens: X5
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. 200}

SERUM CHOLESTEROL ( mg / d1 )

mg CHOLESTEROL / gm LIVER

250t

150

100

thy T

K11 BIREY/ING ERIR MER A K o) i 3 & U HF##E cholesterol & NZE1b

50t
0 -4 n 2 ' A 4 4
PRE-OP. 2 4 6 8 10 12 14
6 o

4

2

O Y A 2 " d A
PRE-OP. 3 6 9 12 15

TIME IN WEEKS

mean + standard error



AN IR D IR B A T 1C & 5 R BB DI <1

R, 7L—- EERLEDDL, H0%HREE—
iR 7L =L, 130°CTI55Mm# L <fT\w, #EHiH
HBOZFE ., b EHEREEL, ¥5ic, BERIHEEY
o222 b+ ++CS900%EML. 400nmT densito-
metry®™® %51, BE, BHROEEWES ue,
10ug, 15ug, 20ug i>\WTiT > 72 densitometry
ORBEIKIIDTEL TH-1. 1L, BB o
2 b5 74-TI3 DC & CDC OBEHRMEL T,
DA TH 0T, TR, RES® cion
W, ¥XTDC &LTHEHITLITLE.

. eEgFER

1. M# cholesterol {EDHEH

EELBONBEERARMEONFIMAER chole-
sterol ffi3.56~26Tmg/dIT fih > DFIiHE 2136
8.3 (RERZE) mg/diTh 1. NBBIR « TX
BIRYI&Hik O MA cholesterol DM 3R11 Dy
37TART LI, WaEMTEEEEEEb>TWL
b0 2FIHE L RN EEEU T Ta- Bl T
i, BT DE{LEWH, DLAEMETRLE (No
27, 44) .No24B £ U*'No25D 4 % Tid.[M#F choleste-
rol EHH% THEBLOSBHICcEFNEN, 64mg
/dlB L U56mg/dIE BEICTRL.ONBExN /- .
LhL, 20%, EHBEIEV L~V ERLEEL
7o. No23it, 250mg/dl& BWHTAIE 2R Lo ds, #
%1582 i3144mg/dl&BF L, Nob67i3,184mg/d1H,
5148me/dlE i~ o, WFENGEEBL B LIRSS
he, EEROEHME LAV TRELL.

2. FF## cholesterol B4k

WRTD 1 % 10BHDOFM#E cholesterol &i33.0~
6.Tmg/grT, ¥594.5£0.4mg/grT&h » = h5, Hitk
JBHDIBWTIE, 3.5£0.3mg/gr. 6 EH®D 3 5
TE1.420.dmg/gre @b Lz, 20k 9BB D 3
BHi21.7£0.2mg/gr, 12BH® 4 86132.1£0.3mg/
gr. I58E O 38H2.0+0.3me/gr& , WATT 050
BUT RO LTEY . /NBBRILOKEBEREAFH
Itk b, 4 cholesterol BbE/LT 2T & Hil
Bant (P<0.01) (K1) '

3. RepBEH B

HohLHERERDORIZ>WT Amberlite XAD
-2 THHLA-BHZEBrso< 75 74— Tl
BHMEEBLIZECS, TC &£ GC EREsH 2
R#y bUBObNI, HiHEA Y/ —VTHB LA
2PHD TC @2y b E—FL, &R L AHHE
T, RPBHBROBITRG—IGTETS 5 s hte
DT, NMEBIR « TABRYA I X 0/NBHIR M % ¥z

ALka 2ORPIEHBROBREETT- 2.

29, WEis L UHE 2N TOREEMLTHE
Bro=brs574-%HEsETH, HARE
density (Z{EWVAH, TC B&LY GC DR # » b MK
Hah, figRicEVWT TC OB LA HEME D
shit: (No.34, No39, K12). #di, Higko v h
KBLTHRPIcEREOEHRBRISREBI LD -
7. .
D& Sk, MEWESTOMKENIC L - T pool
ing ENTV//NBHRMOAEBTRICHEAL - E%
ORGP TC DHBTZILHHBELILDOT, - &
i, WAL, FH8 S O MBEES ORBHILL -
1EEZAON AWK 2EEICUBREIREEEL, 20
—EFTALELTHBETL — b £ D densito-
metry 2TV, ERAHEDE TR~/ EEHH B O B
BHEH» o, SEHBRSEOHREEHL, 1 HOR
thEEHR R & R fo R, MRTOIR DI 13E1426.9
6.0 (BE¥ERE) mg/daydiits hTwizDicl T,

K12 RPEHEOBRE 7 vt 7'F A
(K M39)

DC

GC

TDC

TC

STANDARD
POST-0OP.

[a W
o
1
Ld
[a 4
o

7L —} . 7a—4n B-5, 250mpu
E%%ﬁ:Vﬁ/—»:&@:m;m;lu
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Wi%ic1342.8+5.8mg/day L EEMB O M AR D &
ht:. BOBOOEHESEICS>DVWTAS L, No.60
i3, W% TDC &L GC mERL, Nobb b LU
67T, TC B&L v TDC MEEL TV (K13).

n &

1 2 QNSRRI % BIRMY I K BBRA~EA LT, M
& cholesterol It RIFTHEBLERNICREL £ &
A, NERIR « TABIRMBAYSHRICIZ, FATE
BEHBEUTORTIR, BEALEBGHEZEDEM- 1
M, WEESEEO O RBLCEDLERLI, 5~
TERC—EKAEOETERTAMBHELNIH, 20
FBEIWATOEHH R L vicRIBELEREL L. F
cholesterol B &, /NE®RIK « TABRYAKHR <
BEORIDKED SN,

IhSOHEBED S, NETHRNS A, PMREET
HRA~NbE2BHBES/NBBIKRM® diversion
&L T 20, FFicBir s cholesterol o R
LT T 2 LHBBRash, BEBRR~EASHL
BHBo—BRBLoHHE s bDEEBEZ SN LD
T, RpfEHEoktE2RA1-L 25, WElKBVT
b OBOBHEMRGICHshTWE T &M
PR L 728, ik, 20 | BEEHBEI BB L Z 1.64%
EmL TWwik.

Bk MR

ERAHR I BV T, /NBFEFRFINR M % BRE i<k
BRICEAS S 5RO EKYESH T BRE AR
T, ZTORBINSL, B2LEBTEI3FERT, T
hick-T, BOBATROMBETRAW SAER
L. FEREoBD DG &3 E0HEAL, HE
Bl glycogen HREDHEEEL LT, BETRIN
N7 roBoREEScB T 2 EERBEMNBEE S
n, LrhtFRICBRELRFSILVILHERSL
DT, ARXEERICERL, BEHROBRI ET
- 7.

1. HEMR

SRAZEEMNENEHE (FFE : PEEEH
B, BIEE - BN cBVWT, IFER gly-
cogen EREL2Mah, YUE_ARTAMNRE
2335 LARELLEMCARKEER L, BK
RhEERF L.

2. NEBRMOZBEEAFHFE

E FOMRFZRR4aic R & Hic, LIBREESRK,
BBRESCTERNESRAETE R L LT, B
B, RS LU S ORI 2 F B icE - T
3. NBEFPIRMOBA ST 2 EEBREBESRICE, &

F

BEEER BRI AMA L TV B DT, GBI
BLUERSBSRORALL X 0 BT LBEBESR
FThRBRCBEAYET T, B « +2185, B Bs
kB, > ORI A B RED & % PRI
BAL, NBERFRLO & %2 EBEBE~EASES T
LHTEL. AXDOPELRELD, FBBMESKREC
OWTEN LTS, BRI EBMERRSL, BRIT
REREBBRRE ORI SRYAZETSOT, Mk
oM % E - THFMIcHAL,. splanchnic pool-

X113 EIREY/ NG ER IR s A Ko
PR BRI EE SR 2
BB | M6 60 A6 66 | M 67
T C 8.3 6.6 11.5

fir B TDC 5.5 11.4 4.5
G C 14.3 18.6 Tr*
i 21.8 36.6 16.0
) T C 7.8 10.1 17.1
flr &
TDC 15.3 13.2 14.0
|

G C 25.0 25.8 Tr*

it 48.1| 49.1| 31.1

Hify :mg/day Tr : Trace*

b

(S
o

>
o
-~

—t

>
5]
©
~
o
=
Za0ft ] ,
5
< i
[WN)
= 20}t TC /’
«© /7
= e
< TDC ,
Z 10}
[a'4
= GC

0

PRE-OP. POST-0P.

mean+standard error
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ingld ¥t X ¢, TABROE & B DHHIE M T
TLOT, BH-MEXLSKLWLD, FETEED
LEHKMT IERBTVWET, AAEBEROLES
W,

29, BEOVBEEEEOFEAD - ICHEBEHME
ELTWA0T, HEAISEAEE I SNV XS EDRY]
Bidad, EERTRAGEDYH, ghRicswT
BEEUBATHEBEICAS.

SWT, FTEBOARTEREVIEL CEBE X
UCLETEBAEEHL, chi bbb LrkEEoREE
T30, TABREZEHT 3. 22T, Nao—8%
ErEAco S L TBRELD 5, LBRESRO
ETEE, OEBHROSBBEERTS. Lh
3%, BEELBEL T, TAERCET 2B/ 5
RELUBEL, EEBHRIEHLOBRAGH»-T
LERESRER IcmichiD, BETT AEIRE S
o) v NEANELT, 202RA%HMT 5.

IR MEYSH=AMF 20 TEN L%, B
EBBROBTET THEVETS. CoB, TRBIR
ICEELcYE L Th U AdELRnLS>HE L Tt %

D, FLTABREOYAAEMNHEA LI X4
Bt 2. chid, ERoMEOAE T ~TH
BEL-THR, ARLTEY, BAYWACBWVT
2, MESEOEBNLAGHAEEHEAST S T &0,
yABoMmRIEEEFHT 2 LcEELESh TV S D
5Th3.

Hxtd 2 ARG, LBREBRCHEST 58S
b, PoEFOAMEDEERF— T TOZ
2HFTERMFOMMTIRE S, TARKROYSE
DAEBAMIEW TS, CTIUAALEHIFTEDT
H5h, FIBMESREEOLMEOKEST, HM
FBLisd&H8FEMETITTITRBRELXUIRT 5.

mMEYE I, % LBRMESROME T KHIRY
AT oK & K MiE I 2 8D 6 -0 &I E 4 SR
EFHOWTZEREFNMEEREL, XFRETE. 205
b1 AF>2HVWTHRE-HEDIETTHES L TY
<A, HORAROFEsBLUBBRIBMELL 1
mmAA L L, RESAEARBCH I ERWE S
KBEBECHELTYL. TOBEARE LKLY S
L, WAEAMEADL o CIRICHRBALZL, AELSLT

X14 b MZ BT 5 /0NE R0 OEIREGAIE B AT

a b FOMIRR & MBS

B

b MEYEKTHEOME (ERI2)
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WOT, REEE) LEFEESE2EET, L bR
EELSBOIIBCEMBTHELITAEN SN
V. FTRBROAHS=FMFERITL, WAHEL
o H—¥TBSAT, RlD LT r0%KES, M
BEVESTICEHEENOL S SV S EEOBREIE %
BEECREL, BB LA LOEBLEEREL CFEHK
ERZB.

3. REIFEF

1) MiELErReE

MRE o 450 7 1 B8 o LBR « JRER » —ARATHERE.

2) FoRE¥N S & vEBILEHRE
FoXKEEDE( «F glycogen $fais & UICE
B,

3) BEoRE

BE ¢{kE +« WbhWw3 physical activity
ULoEB%8BEL, BESHROUEET- 1.

4. fEH
DCT. 9¥64H. BR.

RE: BECHBOBITF. HERERT. £F
BRAE 22630grTH 1. £H I AED» SEWMH

Xi5 i #1 1

b k4425 H

a fff Al

F

R LIZ Lo, REMBIL. INERICAEL 28,
BESBETH IO L, WESERL TV S kiR
MNTEY, MEOCREFLEN, KFEITOTT, Ric
HXTRBTH S, ThT, BELEOBEMBEER
BEDTVERVH, HhHTAART, HAELBL LS
hidLotsh-1.

Htk 8 4 7 It SIRKEREMNRHICARE, &
HEORKR, BEOFEA, ZHEEMELE 7€+ ¥
R, MhRMe T PR REE DO EH LM &
acidosis 2 &z LTWikio, HEFEREERH S B
MREEOREMSTHLN, EXHEERE MM L I
glucose- 6 -phosphatase DRBLTWB I & h 5,
I® glycogen FRE L2, BEH « &
RAKIEE, BRBEL SCERR Y - yOoRE I
LBBEEIITVEY, SREOHRRED SN
T, UBoARNEELRA LV EDERISLTA
NanTxisi.

ABRBERR : £E19%ke, H&Klldeme 6 Y 0

16 HEF 1 o FF#fEAT R
(Carmin #f8,X100)

b itk 2 B
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REBMELRL, EHRSLELEE, BEERCET 2
EALFEzMn:. EWEIBEEL, BREIFRFZ
L\ doll face #2L T/ (K15a).

ZERE R A L ~ L 1326~50mg/dl & B, o EL
B168mg/dl, #tt 7 v #8.36mg/dlE L IRMT. 8
mg/dliE WEFh bEMBET, acidosis %L, ER
Bic7 e b VRBBED I, FRERETC R, F
transaminase BHEE FH L. M#F cholesterol
2278me/dlE SEERL TV,

FEH . AHEDYBATHBEL 224, Grob I3
DOBEEADE 2 &6 LTVWDT, €7 para-
duodenal band #{J# L T Ladd o £ %17 - &
Bic, OSSR IIME T <L i R R # AR % U0
L, TABRCRAYWALL. ZOMRE 34.2m
mTh-te. FEANEETS - 1oh8, HHEMFF X
DA TVE Y, MBEYARERSBLERETR
ot MEWSD D OMFEERD, N L
T¥Bi5 -MArRORFHIRA AT, HhollESL
JURBBEEZEL TV, KhL o vicliig@OR
BHTEEE L2 TOMM, Biic & 2 EMED
1k, acidosis OWIEL S VI FRRZBFRE D TR IcE
BT 3LUACEBBRLUERETOE P » 1, WkoOE
HRIERTH - 1.

KRR . WkadciFEoR/NERD . #F5jT.2
%icEmMLTWiF glycogen BAS, 2 8i#%icik
2.8% L IEE(LL, ME&FMIZ b glycogen OWHE
K> TELLLBELTOAFEROBNGED S
nt (K16). Wik 2 #» BB OMkAE(LENRETS,
ZERg R MBEH40~66me/dlic LR+ 2 & & bz, i
DF.B66me/dl. 47 v #1.26meg/dl, RE6.8
me/dILETFARL, ZEBO 7« b YR MK L
f=. M# cholesterol {13, WATD287H» 515Tmg/
dlizfET L1,

#ED follow up iwBWT, FROMNX v g
WMLUTOWAESATEEE R0, doll face A
BZDEME ST, BIfELTERELD, ChETREET
HolBBEEBLTEELO N, BhTVIA
WoEZRoME LTy, AEBMKI9.5cmDEED
MU & 0kgnEEEMEZED (K15b, F{21) hEH
KBV TRIZkmD =3V vi255ETaNuE, BIZFE
BREMPVWEHEBIZLED, BEFRCHEFELT
BEOHEEELT>TWS.

9) YH 174, BF.
BE: LWEROMBOSFHhOELF. ALRM
DL LERERMEL S L, REMEL, 3

FTELSERMOEEEED L. BEHFTRIPLAS5LT
BT Lich, BEIVERICD » THIE OEMERAE
i s h, BLALEEREMOMME > I TS
. @ERAXEFEEH/NRHcARLREL 5,
{EIMBE » ketoacidosis %%, HFHMoORER/ILF IR
#T, BESEEE D 5> 5, phosphorylase & &
¢ amylo-1, 6-glucosidase DFEHIIER T H -
7:%%, glucose- 6 -phosphatase OE#EM R L T
WARZEMUBAL, I8 glycogen HME & 2 &
., NEFBR e TABRRYWAROBEIEE L THMI<E
franrk.

ABRERRR © &gz, H&122.7cm, #£&E23.3ke
E9FHEHRicLEED, B BORE LA LN
T, FERRITE@MERICET 2FERDLHEL
BELTOE, NERIc B 2 ARKBET, ZEED
BE L~ i346~58me/dlicR o TV b, Mrh LB
128mg/dl, ##: 7 F & B6.85mg/dl, JR#&8 . 9Img/dl
E.0FRLEFLIHML, ZHEEE7E N VREED
7= (K17a).

FH . ABERUIMIcE->THE. £ERTS -
FOTHEFIZO AL, BHEB#RIR >GRO EBRES
RE b 8mmadb b, TAEIKLEOHEMYA % B 1< 1T

X17 fE 2

a iy Al b itk 2 1074 A
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Wigf: (Hidb). HhoMEs L CRAKICIE & A
EEFHHMEC, HMBH293mlic & & - 1245, #AT
FRIMBRE3157 . MaE62% & Blfihis - 72D T, Hith
400mloEM%iT- 7. HEEALIFHIcL 2R
Boxte, LENROEMOER L Ebh 2 .0MHE
RS —BYIc D S h, REHL BB S Mk
FHERRE LS 1.

BRDE : #ikl »ABORRTIR, FHERE
13.4% L5 BBEEFR L, THREEMMEE b46~68mg/
dit s L0 LRIEDSIT, YUHEFHOEH
BRI Esh TV, MEER L T o EMBERE
2B bon iy, MhIL# s 6me/dl, FRES .4
mg/dIEBOERIERL, T2 VEROGHEMBL 2.
M7 cholesterol [FAAT25TH 5 #itk170me/dl & (&
TAERLE.

HWEHAA2RBLT, HEOEHLE  N\MKAELL
fo. BRBICOBBLEAE-T, FHBcRTTIRA
EWETE, MENBREG > TR, JEMIicS
cmHEMHBY, TkeDBEOHMERD, BEOR
EREEIREBMOREETZICE> (K17h). L
DLWk AEARELT, TRBHOET EAR%:
Zw, NMNEBHCEBWT Fanconi fEBEEE LT, #
BH)oLalszvBF LYY LDRETaY bo—
vah, BBrEEIhTVS,

HGM 1F¥1048, BR.

RE: BRUAHOE 1 F. BULET, £ T
HEI33700grd - 7245, £ TRk DRI 2 B o |
KAET1IE200mID I V74502 TH, $¢CEEA
FLA, BREIcb IV 23 LNBEMBhot. %

BRIEBATH 24, #€20%07<, #HiclEICS

VWOKET, 4 « RBMEBHTEL,

% 1 FEH i, 2RAZEEFH/NAM2SE, EH
DEERIFERICLZ6DTHD, £ glycogen
Bi214.6%ic#mL ., ¥ phosphorylase IEH T
&~ 1M, glucose- 6 -phosphatase #& # 12 0.13
umol P/min/gr& v &h 5 1 8 glycogen #
FAE &M hre, BABEFARET » 12 WA KRR %
BIL, 107 A &2& 1 ABE & OBEL AV TV
7= (B18a).

ABREFRR : BET4.5cm, FE10.5kg & (K&
SREPECRVY, BREFLIBBL., FREH
BHETHIScm, ERT12embm L, MLk 1355
o VERBITTERV, ZHEHERMEI50~T0me/dl
T, MM F8%103me/dl, ¥ 7 F v 8M10mg/dl, R
B11.Tmg/dlEweh s ER L Tk, MkpHT. 39

T

T acidosis {37~ 7. [# cholesterol (2192
mg/dlTH -1z,

FH o BBITIE, AEVBEATERICAS 2N, T
FEOEBANEETH 110, MBEWAETSHT
DRET, FLBRESROMIELE I SALEZAMTFD
ol 2 TABREE 213 50 FABIIKICETIS €5
DB EREER L. Thid, HFEECLLS
LT, BEXEHT 2 LBRKLET S h, BREEK
BIRETABRSENTLES BT, BEBOKYI
rRAEETOE L, EEroBELENEY ¢ 10,
RE»SBRIELL., ZAMTFTANELEE S E1E
i, BEEEHL TRBL0AF52L6TE, ME
BIEIBBTH-. NETIE, TRKHBREEMNTK
T, k$FKbbEy, Bdid 2720, HihliEDE
BEADL, LbL, HOBRTSmlic s Exn M
WEKRTEEbIMERREL 2.

BRSE : W2 »ABoMmEELyRET
12, ZEHEEFMEEI354~102meg/dié WL S LR L foht,
M DRLEE, 7 oML URBEZKRELT
FRLTED, HROUEREETH - 12h3, KTk
TE»Y VWELBRM, sLFROEBIE-TVE L
BbLh s HLBHBA» SERIEC LI IKkD, o
EDIULE2T 50T, Wk 2EMBIcBENRA S .
FEOBWTHOLHTAHLET A, BEERMIESE, ¥
HTH0mEL L oBITHafE & 78 » 72 (K18b).

AHTIZ, FOBNIEDSNIIH - fohs, Hikl

X18 4 fl 3

a i i b 2 M
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FEHORETIE., IF glycogen BH9.3% s b,
M P.841.6me/dl, RE5.9meg/dlE@ED L, H i
DoOHENA LK, MF cholesterol b146mg/dl
KELLTOWE, a5, RBIRRBEAEHEEZDH
By, EB - AMEORBEOEETH 5.

Pl E /MBS RO BIROEERIZA TR 2 ERL
=18 glycogen HMIE JEMOWHE 1 E£3» A H»
STHE2NAIB L BERBEIc BV T, HEFHE
O E, WETHBNEEE2RL TOMAEF trans
aminase DETHA LN, BELTOZEA P —H#%
KBEDOLRE2ZEHBINE BH, ZTT, TTT i
ERBERIGIIEFHME L, AW, FliEcER

243

BiRiFLTwhEWboLHEEIhL (EB1).
HE, JEAVTh LS EOREAFENESETVE
n, BEETOEED Eck ERBHORBEARHLE
&I BEREBRD B, NBERBRILD A
OERALSATBREAL, B+ 158, ¥ Bsx
UKD S 0MRMOFHEADBBESNTWV B 12 5.,
portal sytemic encephalopathy ¥ 0 fE18 i3 12
EAETRVWbDEELZ NI,

U

E MBI Z/NEBRRMOBROGEREAFR
3. ZEB#HR, DBBRMHEAL TV S IBRBERK
% ERSIBBIROAMME T TN L, FTABIRICEE

%1 Glycogen Ef&sEfE Bl AL HER

wio w2 A1 %2 &3 |4 F 5 |
‘ S P 8.0 8.6 7.5 7.1 8.5 - ~
JE |
- BSP 1.5 2.5 - — -~ - -
ozt 1.8 3.0 3.8 —~ 3.9 —~ ~
Bl
TTT 1.6 4.0 3.7 - 1.3 - ~
GOT 115 174 | 88 117 70 92 -
1
GPT 80 90 61 76 32 39 ~
LDH - - 280 340 - - -
| S-P 8.5 8.6 - —~ — 7.4 7.5
"
BSP 2.0 —~ ~ - - - —~
ZTT 4.7 4.8 - ~ - 4.1 -
4l
TTT 4.7 - - —~ ~ 4.1 ~
GOT 120 144 78 98 ~ 20 90
2
GPT 68 103 56 50 - 68 45
LDH 340 350 —~ 509 —~ 354 478
$-P 8.8 - 8.1
fE
BSP 3.5 - =
ZTT 5.4 — 2.2
1
TTT 5.3 - 4.7
GOT 160 21 476
3
GPT 85 84 372
LDH 637 960 455

S-P:mFEEHE (g/dl)

ZTT TTT GOT GPT LDH:

(unit)
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X119 SEIRE/ NG IR IO ARG BREE AT 17 2

L 72 3IEFI R E R
EF |

j§430 DIVERSION

=

<1204

ES

30}
2
= o5t
~
5
goof
= N N L N N L 1
8 9 10 11 12 13 14
TIME IN YEARS
KE
130} o

%

[P

WEIGHT (kg)
n
wn
- r'
N

82+
E 80}
~ ]55‘
8l 14 3
Yoel 13:
123
— 10
i 'l I
1 2 3

TIME IN YEARS

WEETIDTHEM, WAAETERLFLEC L.,
TOYAAELSMBESEOEBYLHEARELEERT
LA LT, ANENEOBEECHE T I,
HWcaeTH 5 .

9F¥6HA,. ITFUHABLU1IFIONADOVT N
HHF glucose-6-phosphatase E#DO R L 7z [ B

S

glycogen FEREE I LT, /NMEHIR « TAHBIRE
VAR EEMBL 7208, PIRRICISKRYAIRK S 5E
BHBET, TABRIVABO A0/
EWTT Loy, EYWAS  splanchnic pooling
BOCIKTESDS -MidBC o7, FROSEKRE
TRETVE, HEOEHLIERETS - -

QFEMIcBVTIE, WEHF glycogen BOER
{LEFFEOERLENEED B L L bic, TR
LRAMERL, MhRLER, &7 roBRE X TRR
METFL, 7€+ YVROMEBES, REORE, &7
DEARVHES N,

ITHEMIcB LTI, MEERENCEHLTRER
Bohifid-fots, [FEOR/NE & b ICHTRTEIC M
FLEMERES2CHEBL. REORE, E2KR
HgORBEMLIZ L& hi.

1| FOEFITIE, HE2HPAEBOERETH DI~RE
HREBHE, - oh, WEREHCHITHAEELS
1 & physical activity o¥AKEHES A, 1|HFE
i, MEEERETHEBLOOEENSLLNTE D,
F glycogen BoOR/DABES L.

INGERIR « TABRYAWIZ, FFHEZ  glycogen
BHRE CH LIERDESPAZBTE, Lhd, ZOFH
BB VDT, ERHIHLLTVWHRTH S EE
Zohif,

E 3

Glycogen ZHEE & W HKEBBAIG, +Tic, 1929
f von Gierke®ick v, BERAMER O RBICE
HesLBEShH, BE, BRILFOESICH
W, glycogen ONMERBEBOMENZE W ENL OB
EThEOEHE2RELTITOATV S I EMRAS
h, BOBOOBEORBEBOEENEHS L, B
ETRI-OBBEMBHMO>NTVEY,

Glycogen 12, 7 Fo¥Enil — 4B &> TEHH
BT, 1 - GBI & > THIBRICETIL THlRsh
TV BH, iFiicsir 3 glycogen OARIR, ¢
phosphorylase itk ~>T 1 - 4&E&MBTISh, Ric
amylo- 1, 6 -glucosidase ic&~>T1 - B &MY
s 7%, glucose- 6 -phosphatase THe Y ~
BEShT7 FoBBERSNZOTH B0, AR
BIHEROREERL 3727 glycogen EHWED 3
»T, 1B (glucose- 6 -phosphatase Ri8fE), ME
(amlo- 1. 6 -glucosidase KRIgfE) 8 L UVIE (ph-
osphorylase KiBfE) i3FE &L THBE
NEEL, WEA%X/-40OT, hepatomegalic
type L XIThM, zhEhB-BEMREBLT

glycogen
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WADTH3H, FHEFONREE L VI LBERISH
i, WEhGEMBEE acidosis HEE L, &
b & - BREERETZ. ZOUDLTE, bo&
SREFEOBV [ Bic-> W THEBRBEER 2 HRKHAT 3
&, BEERCERIALBER, 2oty
A glycogen OETHBIEAS>h, AL SO
Ho#dndnhigd, Mo 7 K oBsilEsh 3
KON TH glycogen OBAMB D, BBESH 12
TROBIC k> TIEOEREIHBEENIDTH S
5, glucose- 6 -phosphate Dt ) v M iTbh i
Wics, i, S 7 F o BNEE & h 3 EMEE % 8%
T5. BEEGCEMERELRET 04857,
T BEMED 1 b BAORENBE L. BT
BHIEFNHEES LT, IPRBRE CRBEL LT,
CHhMEEOTHROZH A L 2D, By v
ShTEB & -7 glucose- 6 -phosphate iz, *
& LT Embden-Meyerhof ¥R IiciEA L. M
pPyruvate, lactate #5094 % . lactic acidosis (&
RO Y75/ 22ET3¢9, 20ROGDERR
MY 5. (EMEEC & - THERS WS EHESE» S
OEEIEROKE G, FRIEEOME, acetyl Co
enzyme A o#fnE 650, Th& b keton &
DELEMI M E > T ketosis 2 FBH a4 3. Ml
Bo#inig, HHiskic s &% 54, cholesterol,
RS bR B ERIE R L, &< WO REREE
Foky, BRI E ® doll-like appearance %
2F3cE 2 (K20).
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Abstract

Based on the idea that ingested glucose might be directly available to peripheral
tissues with the portal diversion around an enzymatically defective liver in patients
of hepatomegalic glycogenosis, the selective diversion of the portal blood flow from
the small intestine only was considered.

The technique and the effects of this operation were first examined experi-
mentally. After the experiments, this procedure was adopted as a surgical treatment
of glycogen storage disease. Experimentally the serum and the liver tissue chol-
esterol were measured too, because the bile acids, the metabolites of cholestreol,
would also be diverted with other nutrients.

1) The superior mesenteric vein was transected just below the branching point
of the inferior pancreaticoduodenal vein and the distal end of superior mensenteric
vein was carefully anastomosed to the side of inferior vena cava. Thus, it was
possible to divert the flow originating in the small intestine, and long term patency
could also be gained.

2) After the diversion, in the glucose tolerance test, the fasting blood suger
values were higher and the higher levels lasted longer compared with those of
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the pre-diversion, though the tendency of lower maximum levels was observed.
Liver glycogen were significantly reduced.

Liver glycogen were reduced after the operation, morphologically and histoch-
emically.

3) Experimentally, the selective intestinal venous diversion around the liver did
not show any bad influences on the liver, either morphologically or biochemically.

4) In human patients, it was also possible to divert the blood flow selectively
from the small intestine, by means of transecting the superior mesenteric vein just
below the ileocolic vein, while the gastroduodenal, pancreatic, splenic and colic
portions of the portal blood flow were allowed to course through the liver just
as they were supposed to.

While the vessels were secured with a clamp during the procedure of end-to-side
intestinal-caval anastomosis, neither splanchnic pooling nor renal congestion was
observed, due to the archades in the mesenteric portal system as well as partial
clamping of caval vein.

5) Procedures of the selective intestinal venous diversion were adopted for a
treatment of three boys @ 9 Yr 6 Mo, a 17 Yr 10 Mo and a 1 Yr 10 Mo) with
type I glycogen storage disease, so diagnosed by the staff of Pediatrics, Kanazawa
University. in the postoperative examinations, the increasing levels of fasting blood
suger and the reduction of lactate, pyruvate and uric acid in the blood were
observed. And the patients showed the reduction of liver size with decreasing the
. containts of liver glycogen. The children showed a spurt in growth with increasing
physical activities and immunity to infection.

6) Following the selective intestinal venous diversion, the reductions of both
fatty deposits in liver cells of dogs and the serum cholesterol of patients of
glycogen storage disease were observed. Therefore, the quantitative measurements
of both serum cholesterol and liver tissue cholesterol were performed periodi-
cally after the operation on dogs.

As the results, liver cholesterol contents were reduced. In cases of higher serum
cholesterol prior to the diversion, serum cholestreol descended to the normal mean
level, while the dogs with less serum cholesterol maintained the same levels. In
some cases, the amounts of serum cholesterol fell tomporarily to extreme low levels.
Interesting 'enough, however, they returned again to about the normal mean level
within a few days.

Liver tissue cholesterol were significantly reduced, too.

The selective intestinal venous diversion to the systemic circulation ameliorates
the symptomes of glycogen storage disease, and the operative procedure has small
surgical risk and less side-effects. It is safer as a surgical treatment of glycogen
storage disease with an extremely large liver and metabolic disorders.

Furthermore, following this operation, the effect of reducing serum and liver
tissue cholesterol contents was observed, so it might be possible that the procedure
will be applied to hypercholesterolemia as a surgical treatment.




