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Fig. 1 Protocol of Enteral Nutrition and schedule
for the analysis of the nutritional index.
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Fig. 2 Actual total calorie intake, calorie by the
enteral route (EN) and parenteral route (PN),
daily nitrogen balance, and daily urinary excre-
tion rate of 3-methylhistidine and creatinine in
hepatectomy cases (n=13)
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Fig. 3 Changes of rapid turnover proteins (retinol
binding protein, prealbumin and transferrin) in
preoperative and 3, 6 and 11 postoperative days

Fig. 5 Changes of rapid turnover proteins (retinol
binding protein, pre-albumin and transferrin) in
preoperative and 3, 6 and 11 postoperative days

in hepatectomy cases (n=13).
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Fig. 4 Actual total calorie intake, calorie by the
enteral route (EN) and parenteral route (PN),
daily nitrogen balance, and daily urinary excre-
tion rate of 3-methylhistidine and creatinine in
esophageal varices case (n=9).
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in esophageal varices cases (n=9).
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Fig. 6 Actual total calorie intake, calorie by the
enteral route (EN) and parenteral route (PN),
daily nitrogen balance, and daily urinary excre-
tion rate of 3-methylhistidine and creatinine in
pancreatoduodenectomy cases (n=12)
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Fig. 7 Changes of rapid turnover proteins (retinol
binding protein, pre-albumin and transferrin) in
preoperative and 3, 6 and 11 postoperative days
in pancreatoduodenectomy cases (n=12).
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Fig. 8 Actual total calorie intake, calorie by the
enteral route (EN) and parenteral route (PN) in
24 esophageal cancer cases. BCAA group: cases
fed on BCAA enriched nutrients (n=6), Control
group ; cases fed on control nutrients (Enterude
®).
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Fig. 9 Daily nitrogen balance, and daily urinary
excretion of 3-methylhistidine esophageal cancer
cases. BCAA group (n=6). Control group (n=
18) and totally n=24.
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Fig. 10 Changes of rapid turnover proteins
(retinol binding protein, prealbumin and transfer-
rin) in preoperative, and 3, 6 and 11 postoperative
days in esophageal cancer cases. BCAA group
(n=6), Control group (n=18) and totally (n=
24).

50 Petinol Rinding Protein .o,
50 | ] 50 T )
.0 P Bt 4 an "
30 20 . !
20 9 20,
10 = 10 b ¢
00 [ X !
4a__ Presibumin . o

=

-] E

= » L 5

0] ¥ e 20 - T

15 | e 0l n

| ¥ 1 |

{ B p— ol —
00 Translerin w0,
250 | 1 250 t

R |
200 ¥, 200 *. x T
| i, ¥ ~ L

150 | - 150 . 1
100 | v 100 | ilr

50 | S osol —

™) penp  JFOD 6POD  11POD ™ prop  3POD BPOD 11 POD

3. IR+ Z38B IR

WTFhOEFALHEE? » ) -BERAFAZ A,
630~1,051kcal #* PN gk c#f53hT\%, ENH
34t 6 9% H ¢866.0kcal, 105 HT1,172.7kcal & JER
1z doseup A EH TV 52, 10FHIKITS PN H
EDHwm ) —3907.9kcal L HEHH = Y —2,000
kcal D50%53 1K ATV % (Fig. 6), ERHMWIE3IH
Bt FEsL, R+H3ME/Cr SiE L WHEE 2R B
CREER & b, TOBIEREEL T3 (Fig. 6).
RTP o##i3, RBP, PA, TIOWTFh b HHEE 3K
HEREELYRLEZOBVTFRALESL»CEEL
(Fig. D.

4, B REREF

Fig. 80 LB w3 EBCAAENFH * & 5 L &



19934 4 A

BCAAFEG6HIL, =viA—FRDLAENKIE LT
5 S iz Control HIBBIOEBROFEHL I Y —%
EBELOURLTH B, #58H = v —ik Control Bz
BE5EXh 552 BCAA Bt WERZRL
ToBH, WThORBRIWECERLEXRDR
M otfe, TEIZX Control 3, BCAA BElE %L &
7224f1% Total & L€, RBEEEEIhIHIn ) —D
EN®R&L PNEEOEENI ) —BHRLTH B,
# 59 B & X EN g1 3%1,322.8kcal, PN i 3364.4
kcal £78. 4% EN X TH Y, £FD$1,300~1,500
kcal 2 EN T#E 3T\ 5 (Fig. 8), EZHML
BCAAR I 4% Bz, Control X5 R AICIFERL T
B, MELXZ—FE LA Total TR SFAAEER &
2o T\, RPIMHREHHEEGEAROBE GRS
BCAA %, Control iz TR 544D A5 v+
BAabhbbon Total TH5E, 2HRAKEEEY
L0 2 OBIBEFRICIET LT\ 5 Fig. 9). RTP o #H
X BCAA #, Control #, Total ®\»3+# % RBP,
PA, TIRZNhZTh3RBICRIEEY & ) TOEER
PIEIEL T3, 6B ICE\TBCAARD
RBP DfEid Control itk R THEI (p<0.05) &
fExRL% (Fig. 10),
1. = =

RBXE EN) pea#lkxE (TPN) ki<t X
HEBKT, THRIREDEHELXRS T2 L BT
TE&hiE TPN TR EERIE 0 » e RBERBORE
NELRD, IHKREMR L L 51, TPN TRz &
DhICEH ) -~ Wi EOBHEDOREL AL L
Vv, ¥ TPNEARCHELLIBERED
mucosal barrier D #E#EILA % % bacterial transloca-
tion, EHKIXBEXFA LIV LI BEDOE
fEREOBOBENERLYHMBLCL, +HREDER
MAAEIZ 725 ¥ TR 00 0 ARPEOERE Y %
b, bhbhOBRTRIDOL 54D EATE
DTV BENZ K S DEREOMBERETE
CHAWAEADORNZT->TER, ZORE, T
75 & DA BHE ORA T4 A 1 C—F D A
v — FCEEHRET5 2 & (constant & continuous
infusion) AEITH b, & ILHBF = — 7 DOEHH
EoWifmaz: <= EE»ro2BMBL T3
Xy kplicis T, WhIERAEB L LTOBRBEE
RV T RERERLICRGEOHRBYIS Z LM ED
K THBHEEL D, T2 THER KT S EN #
ORE 7 e b a - RERFEHEELNE LT Fig. 1

203(1173)

ERLE LS, BN oBREETH—F—T5
Lo Tva, DXL TCEBEDETERY
B L bBEEBYHESLCVRIE, EHEREER
2Th, TRIORECE CELGLAEOMILEBES
WHRATRIBEAERLREV, EbXPRz &
MBIz doseup HEHHTIe, PETHLIVALENFH
PHRELFETAIETHD, LETHRLEFEENIC
IVH%#BRT5ZETHD, UTFrhThoREII
EN B oH Rt oW EER N 5,

1. Fy#% o ENEE #ECuFELE & AR
B, HEFEoFIBRAcEERN EN FB4%Tu
BIF Az B Tn5, E70%F05 » t R
B 5% EN B2 TPN BHICHERTFOBERE
FilehsLoRBELHB 59, fitho EN EHAH
HERELEMNEST TEBHCAVWTW2HLITTHS
B, BB TRLEIS>WTFhORELHEDBRIFR
BRERELTCWS, L FEEYET LN
BRRE(TPN BT » 57 — 7 ARIE, BE»HD
bacterial translocation 72 & d&HT) OFEHE VS
Ehbb EDEENFFITH S,

2. REHIREEEMED EN T Rl
ISR VThoBELBEDOWHBYRL TV,
7t3 RTP, &< i PA, Tf oEEIFFIF & B,
B+ e BYISRA, RSAEREAICLNToRER
TV, WThbERERECET LFEERAN
HEL FOEMY EDT WA ECREALTWSEE
zZbhb,

3, M+ iR YIKR#E 0 EN SR BoFEHEB
Mot BESWE TSI % 88T TPN
EEEITHOR—BTHS, LrLERbHEE TR
BB+ RBIBREOTEIL  OfFEH T Child Ex
EoTEY, ILEEEF 2 —73BEA~NERED
total drainage 17 - T\ %, MEENE Y ELIAE
o) v AAEHERThRVWHATE TPN LB LTT
ELRGEPHNSLEN 75 X 9 BDHDT B, ZOFE
BEEHMIMNBEREEAOTEEL, MOoXEEELR
Fh#EBYRLT5,

4, BMRAEENREO EN T8 | SEOREITER
H#, SMH, RTP DwThx s -Th, 2hETIH
RbhoBELARELSDT, BRL 2 BEOM
nEHLREIFIERBL TS, TPN B CoOMKS
Bz, B L7ck 5@ 05 THEFITH DY,
EN L AMBEETHENILIEL OBBRTEI A
hWohao EREENS,



204(1174) BERBRMAETFHROBEBIRETRE AENREE 26% 4%

5. B BCAA-EN FloFHEZ>WT . SEOAM BBRELIBLErLE YV, SBIEAB% 22
B XRIZ L T o pilot study T, EEHM, RBP 86, }988 o
HERH Control KHANTRRRIFTH -, HEOE D nMER, TEBE LR R AERAER

EEE—MEBEEML b oRBEEOEHREI O

A kg S i s 5 25,

SLERLIE, BT 377 hOREND, B8 <—. AS£E 8913631366, 1988

7 BrEBNCEE SR Th fidhd BCAAE 4) Nobusawa S, Endo M: Prophylaxis of pos-
EBESLHICEERYRLTWB I Ehbh, BRI topetative bilialy stasis: A retrospective and
BEZIhLESGLFAILLIICRKEOMEETHARR prospective study. Am ] Gastroenterol 83 :
BEHEM %R LT\ %, & BCAA-EN Flo& Rico 46—54, 1988

5 ABIER, WK | REBHERO RIEB KR,

W, S HICEARES LBHETH S, e

x ® 6) HHHE, AMEE, JIN Bias | EBFEIH

1 HBES, FE3 FH HiEs  REREHEO BAEROMEERCRETHE—FYS » b 2%t

RREEE-HLVERRO 1 >0RA—, BHS SLLTOTPN Lo B A—, BA K
£3£ 20 997—1003, 1987 93(E5#) © 290, 1992

2) TERHE ABEE EE #E3h  AEEKED

Enteral Nutritional Support for Major Surgery of the Digestive Organs

Narihide Goseki, Yuzuru Hara, Togo Aoi, Takeshi Nagahama, Yasuyuki Dobashi, Tokichi Gen,
Tohru Kawamura, Hiroshi Nakamura, Tohru Takiguchi and Mitsuo Endo
The First Department of Surgery, Tokyo Medical and Dental University School of Medicine

For the postoperative nutritional management, enteral nutrition (EN) was performed for 13 patients who
received hepatectomy (segmentectomy or lobectomy), 9 with esophageal varices who received Hassab’s operation
with or without esophageal transsection under laparotomy, 12 who received pancreato-duodenectomy and 24 with
esophageal cancer who received subtotal esophagectomy under thoracolaparotomy. Constant and continuous
infusion of enteral nutrient was performed at 20 kcal/20 ml/hr (480 kcal/day) from the third day after the operation
via the enteral feeding tube, then the dose was increased by 20 kcal/20 ml/hr daily, and from the fifth post-operative
day, 80 kcal/80 mi/hr (1920 kcal/day) was given. For the pancreato-duodenectomy patients, EN was applied in
combination with intravenous hyperalimentation (IVH), and to the other patients without IVH. All patients were
examined for changes in various nutritional parameters. Branched-chain amino acids (BCAA)-enriched enteral
nutrient (BCAA-EN) containing 32.6% BCAA was administered to 6 patients with esophageal carcinoma to
determine the nutritional effects. In every patient, nitrogen balance became positive within a week, and an inverse
correlation with 3-methylhistidine urinary excretion was observed. Rapid turn-over proteins such as retinol-
binding protein, prealbumin and transferrin recovered rapidly except for liver cirrhosis cases, which showed a
slight delay. BCAA-EN was suggested to be effective clinically in esophageal cancer patients who received subtotal
esophagectomy under thoraco-laparotomy.
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