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AREE L, ZhBEMCX L TEBF indirect
calorimetry {2 T energy expenditure (EE) s X T,
respiratory quotient (RQ), HE =ik A ¥ —Ehofg
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{&Lt (arterilal ketone body ratio; AKBR) X ¢
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\'7021) B X OBERMEHEEHRE (oxygen delivery
index ; DO, D& V- THRE L, Thb &AL BRED
HB o XRF L7, 7tk MOF O 2K ¥ 2 B#
DbhbhD b DI -7,

hbDREEY S i AHF B4 (acute renal



212(1182)

failure ; ARF) 3 &6F L T\ vy MOF fFEFIiZ B\ T
i3, S¥:$47 2 2B (branched chain amino acid:
BCAA) 30% % &7 3 /% A\ T no-protein Cal-
orie/Nitrogen ratio (npC/N) 200~400i=T, .0 %k
WR&%|: (total parenteral nutrition, TPN) 12k b
FEEH LT L. AHF &8 MOF IEFizxt L T
i3, BCAAR%xetr7 : /BEFLAVT, b
—ERFEH] C1x ATP-Mg 50 mole/kg 1= & b BF mito-
chondria #EE48E L >2%, TPN 2T L+ D%
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exchange (PE) # b4 KfTL, £ D AKBR ~DEE i1
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ous hemofiltration : CHF) 72\~ U F 04 I 7 080 B 47
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BIXWARF OBAXEH L TS EFIZH L T,
AHF &0HER & RO 7 3 2 BEF % B 7o,
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¥ ¥ EE > ¥#5f L7, MOF fEfIiX AHF 5 X O
ARF D & Ht D\~ 2 A b B3 5§ hypermetabolic
ThH, EPE=FAF—HEEDI0~150% % HEL
Tuwie, £72 AKBR & npRQ 8 X U%FAT o#E
DX KE L 72, AKBR & npRQ 3 EHE D IE 0D,
AKBR : BFAT R HEDADOMHBI%®RL, AKBR
{EF T/~ ¥ % F mitochondria #AEE FREGIIZ I3 W
Tk, TPN & LTEE LIAREOENFIB S T,
HABOREH FIB IR TVWB T LR E i, %
72 AKBR & rapid turnover protein EEIB L i,
retinol binding protein B ¥ X U prealbumin & &
& AKBR X558\ IE DB % /R L, BF mitochondria #
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Wbz LR X R (Fig. 1),
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Fig. 1 Correlation between blood rapid turnover
protein level and arterial ketone body ratio
(AKBR) in multiple organ failure patients.
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Fig. 2 Comparison of arterial ketone body ratio
(AKBR) and ketone body volume between the
multiple organ failure (MOF) patients complicat-
ing acute hepatic failure and the fulminant hepa-
titis (FH) patients.
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Fig. 3 Correlations between oxygen consumption index (\./OZD and blood
lactate level and between oxygen delivery index (DO,D) and blood lactate level
among the multiple organ failure patients.
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Fig. 4 Changes in metabolic parameters with
ATP-Mg (50umole/kg) administration to the
multiple organ failure patients complicating
acute hepatic failure.
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ARF & 6f MOF #E #l i< 3\ T ¥k, CHF 2w L
CHDF #ftH+5 2 &2 b, = A F-—FTREII,
IhLEHFALEVEROMTI% L D, 110%~&F
B ERL, chboEFICRVTRRERL T,
BETRERKGEOHBIC I BHE =2 F -ERR
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72 BCAA 46%%&tr7 3 7 BHAF % B\, npC/N
200~50012C TPN 2 & h SREBEHFE X RTL TV 5D
b b Y, CHF 72U CHDF #ffHL T35 2
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Z DHESE I L 5 rapid turnover protein EBE ir &
OEFAE, Fig. 5173 < TH Y, transferrin &
BT, WIFhbHEREMEH D, chbD TPN IR X
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Fig. 5 Changes in total and rapid turnover protein levels with total parenteral
nutrition using branched chain amino acid enriched amino acid solution in the

multiple organ failure patients complicating acute renal failure.
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Nutritional Support for the Patient with Multiple Organ Failure in
Gastroenterological Surgery
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The present study was undertaken to investigate the metabolic changes in the patients with multiple organ
failure (MOF) receiving gastroenterological surgery and to establish better nutritional support based on the
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observed metabolic changes for those patients. The useful parameters for the evaluation of metabolic changes were
energy expenditure, respiratory quotient, and percent fat measured by indirect calorimetry, arterial ketone body
ratio along with ketone body volume, and blood lactate level as an index of tissue oxygen metabolism. Those
patients were hypermetabolic, expending 140—150% of the basal energy expenditure. The MOF patients with
complicating acute hepatic failure (AHF) could utilize only a limited energy substrate and showed depressed protein
metabolism. All the patients were nutritionally supported with total parenteral nutrition. It was difficult to
administer the amount of energy compatible with the measured energy expenditure, especially among the patients
with complicating AHF and/or acute renal failure (ARF). The adjunctive administration of ATP-Mg and concurrent
plasma exchange for the MOF patients with complicating AHF, and simultaneous continuous hemofiltration and
continuous hemodiafiltration for the MOF patients with complicating ARF were effective for administering the
necessary energy with the total parenteral nutrition. Branched-chain amino acid-enriched amino acids solution was
effective in the nutritional support for those patients. These results suggest that the precise evaluation of metabolic
changes is of utmost importance for better nutritional support for the patients with MOF, especially for the MOF
patients with complicating AHF and ARF.
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