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Table 1 Relationship between the serum endotoxin level and morbidity or
mortality after hepatic surgery to cirrhotic patients —Clinical study—

Toxicolor |
{more than 40 pg/mi] Ig:ée%f postoperative postoperative
Endospacy % | morbidity mortality
[more than 20 pg/ml]
T i 100 %% 85.7%X*
- ooy 28.2% * 12.5%%
- = 13 i
P il (22.0) b 0
T 59 0 o
otal 100D 33.9% 16.9%

¥ p<0.05 vs. the group with Toxicolor(+), Endospacy(—) and Toxicolor(—),
Endospacy(—)
* p<0.05 vs. the group with Toxicolor(—), Endospacy(—)

Table 2 Periods from surgery to the start of nutrtional support —Clinical study—

Toxicolor periods from surgery to the start of
[more than 40 pg/mi] No. of nutritional support (days)
Endospacy cases : | enteral nutrtion or per os
[more than 20 pg/mi] parenteral nutrtion (fasting period
i,,/“/:/ ‘ 7 4.742.4 17.444.3%
= = — |
) ‘ 39 5.0+3.7 9.242.1
—— ~ /’;
= 13 3.2+1.6 6.7+3.8
— . |
Total 59 | 4.7£2.6 8.8+4.3

¥ p<0.05 vs. the group with Toxicolor(+), Endospacy(+) and Toxicolor(—), Endospacy(—)
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1.2X10°/cm, Non #D7.8+1.3X10%/cm &l L CH
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Table 3 Effect of nutrtional support on the survival rate and protein synthesis in
liver, skeletal muscle and jejunal mucosa in vivo 24 hours after CLP —Experi-

mental study—

_ LC-CLP N-CLP
group | EN PN Non EN PN Non
(n=10) (n=10) (n=10) (m=10) (n=10) (n=10)
survival rate ]
(%) 90 50 40 100 80 60
%’ i * % * * [ * B
So LVEL 89+6 42+7 23+4 152+13 131410 99+11
LS | _ |
e S| skeletal * * *
e muscle | 2.3%0.8 | 2.240.5 | 1.6+0.4  6.8+1.1 | 5.9+0.8 | 5.2%0.5
BE-Eol — —
% s | jejunal % * * * l
B | mucosa | 83%9 49+4 22+5 156+19 119+16 108+11

LC: cirrhotic rat, N : normal rat, CLP: cecal ligation and puncture, EN : enteral nutrtion,
PN : parenteral nutrition, Non : no nutritional support
% p<0.05vs. PN and Non * p<0.05 vs. same group of nutritional support in N-CLP

Fig. 1 Number of jejunal mucosal cells and secreted protein synthesis in iso-
lated jejunal enterocytes of cirrhotic rats 24 hours following CLP—Experimen-

tal study—

number of jejunal mucosal cells (x10 ® fem)

secreted protein synthesis rate in isolated

nutrtional |  jejunal enterocytes * (dpm/104 viable ceils)

14 12 10 B [ 0 support

— | Non

L,

I
LiL

* isolated enterocytes incubated with 3H-phenylatanine

EN:enteral nutrtion, PN:parenteral nutrition, Non:no nutritional support

CLP : cecal ligation and puncture,

#%: p<0.05
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Fig. 2 Glutamine and alanine metabolism in je-
junum and liver of cirrhotic rats 24 hours follow-
ing CLP—Experimental study—

[ Clearance rate of glutamine
[ Clearance rate of alanine

Jejunum _ Liver

lNor'

EN | PN | Non EN |PN
EN :enteral nutrtion, PN :parenteral nutrition, Non :no nutritional support
¥ p<0.05vs. PN and Non
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Protein measurement with the Folin Phenol

Effect of Nutritional Management for the Alteration of Protein and Amino Acid
Metabolism in Liver, Skeletal Muscle and Gut During Sepsis in Cirrhosis

Takashi Higashiguchi, Takashi Noguchi, Yoshifumi Kawarada, Ryuji Mizumoto,
Per-Olof Hasselgren* and Josef E. Fischer*
First Department of Surgery, Mie University School of Medicine
*Department of Surgery, University of Cincinnati Medical Center

The relationship between the cause of postoperative major organ dysfunction and sepsis or endotoxemia was
determined following hepatic surgery in 147 cirrhotic patients. Postoperative endogenous or exogenous endo-
toxemia induced high morbidity and mortality after surgery. The fact that postoperative endotoxemia was caused
by long-term fasting suggested the presence of bacterial translocation. In experimental studies, metabolic alteration
in the liver, skeletal muscle and gut was evaluated during sepsis which was induced by cecal ligation and puncture
(CLP) in rats with thicacetamide-induced cirrhosis. The protein synthesis rate in vivo was measured by the
flooding dose technique utilizing C-leucine. In particular, the protein synthesis rate in isolated enterocytes was
determined by measuring incorporation of amino acid into protein during incubation for 30 min with 3H-
phenylalanine in vitro. In cirrhotic rats, the protein synthesis rates and protein content of the liver, skeletal muscle
and gut were lower than those in normal rats during sepsis. In addition, the mortality rate for cirrhotic rats was
higher than for normal rats 24 hours after CLP. As nutritional supports, enteral nutrition (EN), pareteral nutrition
(PN) or non-therapy (Non) were carried out following surgery. When EN was given during sepsis in cirrhotic rats,
protein synthesis rate in the liver and gut was 89 + 6, 83 + 9%/day, respectively, which was significantly higher
than in animals given PN or Non with improvement in the amino acid clearance rates: glutamine in the gut and
alanine in the liver. Moreover, EN increased protein synthesis including secreted protein production in isolated
enterocytes, and also inhibited the decrease in the number of enterocytes and protein content of the gut during
sepsis, thus decreasing the mortality rate.
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