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get (2L TWBAMGEMEAIER L, Janoff 5% =z o

FhdoryD54y 7 —5b% labilize ¢ 3/EM% &
YHEHOEKRELTHBELTWS . MEOKRT ©/F
LT 5L I NECOKBERG, EXEICEE»D
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Abstract

This study was undertaken in an attempt to determine the role of infusion of
glucose and insulin for impaired carbohydrate metabolism and survival in
endotoxin shock.

' The endotoxin shock was induced by intraperitoneal injection of human fecal
suspension into rabbits. Adult rabbits weighing 2-3 kilograms, were fasted for 16
hours prior to the experiment. The animals were divided into four groups; group
A with no treatment, and group B with Lactate Ringer’s solution(LR), group C with
25% glucose with regular insulin in Lactate Ringer’s solution(GI), and goup D with
LR followed by GI solution given 3 hours later.

The following parameters were measured; hematocrit, blood sugar, insulin,
non-esterified fatty acid, lysosomal marker enzymes (acid phosphatase,
leucineaminopeptidase), serum electrolytes (sodium, potassium), serum lactate and
pyruvate, liver glycogen content and survival time.
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Results are summarized as follows.

1. Endotoxemic rabbits treated with GI lived one and half times longer than those
with no treatment (group A) and with infusion of LR alone (group B).

2. Rabbits showed hyperglycemia in the early stage of shock, and then profound
hypoglycemia in the terminal shock in the groups untreated or treated with
infusion of LR (A, B). However, the rabbits treated with infusion of GI kept the
levels of blood sugar stable.

3. As soon as animals died the glycogen content in the liver was measured. The
liver glycogen maintained a nearly normal level in the anjmals treated with
infusion of GI, while remarkably decreased in the animals with no treatment or
infusion of LR.

4. An administration of GI suppressed the elevation of the levels of arterial lactate,
whereas that of LR alone strikingly increased them. Furthermore, when LR was
followed by GI infusion given 3 hours later (group D), the levels of lactate returned
near to those obtained with GI infusion alone.

5. Likewise, the infusion of GI alone less elevated the levels of arterial lactate to
pyruvate ratio (L/P ratio) than that of LR alone did. Moreover, when LR was
switched by GI infusion 3 hours later, the L/P ratio decreased below the levels of
infusion of GI.

6. Thus, the administration of glucose appears to have benefits in the following
two aspects; one is that the lactate behavior might promote glyconeogenesis as a
energy store, and the other is that the L/P ratio behavior might mean the entry of
lactate into TCA cycle, as an energy yield.

It would be concluded from these results and implications that exogenous
glucose and insulin were able to be utilized as a source of energy, even under such
a shock state, and their supply might improve critically derranged carbohydrate
metabolism induced directly or indirectly by endotoxin, thus leading to a longer
survival.
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