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Fig. I Diagram showing the ensemble of micro-calorimetric apparatus.
See the text on the details about these units of the micro-calorimeter system.
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Table I Amino acid composition (I) and
glucose concentration (II) added to

the incubation medium.

I Amino acid mixtures (91.2mg/ 100ml)

Arginine HCI 8.0 mg,~ 100ml
Glycine 10.0
Histidine HCI 4.0
Isoleucine 5.5
Leucine 12.3
Lysine HCI 22.3
Methionine 7.1
Phenylalanine 8.7
Threonine 54
Tryptophan 1.8
Valine 6.1

I Glucose medium (180mg,100ml)

About 0.5 g of tissue slices were
incubated in the presence of glu-
cose and amino acid mixtures.
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Fig. IT a) The pattern of heat generation on the recording paper after the input of standard heat.
b) Calibration line based on the data shown in Fig. II a).
See the text on the datails about the estimation of the amount of standard heat
corresponding to the areas on the recording paper.
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Fig. III Themogenesis from the liver slices incubated in the presence of 10 mM glucose and
91.2mg. /100ml amino acino acid mixtures.
Shadowed area shows the heat amount (mecal/cm®) generated during 30 minutes
after mixing the liver slices with glucose and amino acid mixtures, respectively.
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Table I Amount of heat generated by
the liver slices incubated with

glucose or amino acid mixtures.

M edium Heat gene.raFion ‘
(m calorie in 30 min)

Amino acid

* ¥
: 47.3+4.4 (4)
mixtures

Glucose 21.4 +1.3(6)

% mean = S. E.

%% number of -experiment
P<0.001

Table I Consumption of nutrients by the

liver slices during 30 minutes.

Initial amounts Final amounts Differ-
ence
(mg in 5ml) (mg in 5ml) (mg in 5ml)

Amino
acids 4.46 3.30 1.16
(0.65mg N) (0.48mgN) (0.17mgN)
Glucose 893 7.11 1.82
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Table IV Amount of heat generated by tissue
slices during in 30 minutes.

Glucose Amino acid
mixtures
Brain 9 9
Heart 23 14
Kidney 17 8
Spleen 22 22
Liver 21 417
Pancreas 68 60
*Intestine 8 638
Fat 12 21

(mcal /0.5g of tissue)
% Observation of heat generation
from intestine was carried out
by using the everted sac.
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Table V Relative themogenesis by the organs
calculated from the heat of Table IV, based
on the weights of each organ of rats.

organ or | % of mili calories -

. 4 = i
tissue body wt. glucose | amino acid

mixtures
Brain 0.65 2.3 42 42
Heart 0.4 1.4 64 40
Kidney 0.7 25 86 40
Spleen 0.25 0.9 40 40
Liver 2.7 9.5 400 894
Pancreas 0.3 L1 150 132
Fat 3.8 13.4° 322 562
*
Intestine - T0cm 140 1100

% Heat amount by the intestine was conven
tionally calculated from its half length on

the reason of active compartment of nutri-
ents.
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Abstract

Studies on the Origin and Mechanism

of Specific Dynamic Action (1)

——On the origin of specific dynamic action and the amount

of heat generated by the various kinds of tissue slices——

Liew ASATO, Junko ARASHIRO, Sumie SHINJO and TakasHi SAKURAI

Department of nutrition, College of Health Sciences, University of the Ryukyus.

The amounts of heat generated by the tissue slices incubated with amino acid mixtures and glu-
cose were measured by using a micro-calorimeter.

The amounts of heat generated by the liver slices with amino acid mixtures were statistically
greater than those generated with glucose.

Each tissue of the various kinds of organs had a specific amount of heat generation depending
upon the constituent of the nutrients. Intestine, pancreas and liver which are said to be the organs
with a higher protein turnover rate, produced a greater amount of heat than the other organs,
which suggests that the specific dynamic action might be significantly related to the protein syn-
thesis of the organs.

The fact that the specific dynamic action of the mixed diet of protein, carbohydrate and fat
cannot be predicted from the mere individual percentage of each foodstuff might be explained as

an effect that each organ or tissue has its own metabolism specific to each nutrient.



