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Studies on the Energy Metabolism of Nodular Goiters

Part I. The Tissue Respiration and Glycolysis of
Nodular Goiters

Mitio Nomura
Prof. Maruta’s Surgical Clinic, Shinshu University
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ABSTRACT

The tissue respiration and glycolysis of
nodular goiters were measured with War-

burg’s apparatus and the following results .

were obtained.

1) The value of the tissue respiration
(Qo.) of the normal thyroid was observed to
be -1.24 on the average, rariging 0.82~1,65.
Therefore, the normal value of the tissue
respiration of the thyroid is regarded to be
in the range of 0.8~1.7.

2) The value of the tissue respiration of
simple nodular goiter was ebserved to be 3.27
on the average, ranging 1.23~5.10. Investi-
gating the results histologically, it was obser-—
ved that the tissue respiration of  colloid
"adenoma showed the normal value in 3 out of

9 cases, and showed the value similar to the
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normal in the other 9 cases. But the values
of follicular adenoma, tubular adenoma, em-
bryonal adenoma and papillary adenoma were
observed in all cases to be higher than the
normal range.

3) The value of the tissue respiration
of thyroid cancer was observed to be 4.99 on
the average, ranging 1.81~8.17 Investigating
the results histologically, it was observed that
the tissue respiration of papillary carcinoma
showed the remarkably high value, but that
of follicular carcinoma showed the value si-
milar to the normal, and that of anaplastic
carcinoma showed the intermediate value
between papillary and follicular carcinoma.

4y The value of the tissue respiration
of toxic diffuse goiter was observed to be
5,16 on the average, ranging 3.03~7.53, which
was the value similar to. papillary carcinoma.

§) The value of the aerobic glycolysis
of the normal thyroid was obseved to be 0.68
on the average, ranging 0.21~1.08, and the
anaerobic glycolysis of the normal thyroid
was observed to be 2.19 on the average,
ranging 1.20~3.63. Therefore the normal
value of the aerobic glycolysis is regarded
to be in the range of 0.2~1.1, and that of
the anaerobic glycolysis is regarded to be in
the range of 1.2~3.7.

6) The aerobic glycolysis of simple no-
dular goiter was observed to be 1.74 on the
average, ranging 0.25~3.02, and the anaerobic
glycolysis of simple nodular goiter was obser-
ved to be 6.16 on the average, ranging 2.41~
9.39. The aerobic glycolysis of colloid ade-
noma showed the normal value in most cases,
and the anaerobic glycolysis of colloid ade-

noma showed also the normal value in the

vmajority of cases. But the aerobic and anae-

robic glycolysis of follicular adenoma, tubular
adenoma, embryonal adenoma and papillary
adenoma showed higher values in all cases,
especially the anaerobic ‘glycolysis of those
adenomas showed the remarkably high value,
which was as high as that of papillary

carcinoma,
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7) The value of the aerobic glycolysis
of thyroid cancer wa§ observed to be 8.48 on
the aveeage, ranging 4.38~12.63, which is
remarkably higher than that of other goiters,
and the anaerobic glycolysis of thyroid cancer
was observed to be 9.76 on the average,
ranging 5.91~15.22, Investigating the results
histologically, it was observed that the aero-
bic and anaerobic glycolysis increased in order
of anaplastic carcinoma, follicular carcinoma

and papillary carcinoma.

8) The value of the aerobic glycolysis

of toxic diffuse goiter was observed to be
0.85 on the average, ranging 0.06~1.62 which
is approximately equal to the normal value.
The values of the anaerobic glycolysis of
toxic diffuse goiter was observed to be 4.98
on the average, ranging 3.21~7.35, which is
slightly higher than the normal value.

9) The ratio of the aerobic glycolysis
to the tissue respiration (Qy*/Qo.) of the
normal thyroid was observed to. be 0.55 on
the average, ranging 0.20~0.88. Therefore;
the normal ratio of the thyroid is regarded
to be in the range of 0.2~0.9.

10) The ratio of Ql\(/)I”/Qo2 of simple nod-
ular goiter was observed to vbe 0.50 on the
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average, ranging 0.14~0.84, which shows the
normal value except for 2 colloid adenomas,
of which the values are slightly lower, and
there is no significant difference from the
histological point of view in all cases of
simple nodular goiter.

10) The ratio of Ql?,f/Qo2 of thyroid can-
cer was observed to be 2.35 on the average,
ranging 1.08~5.74, which is remarkably hig-
her than that of other goiters. The ratio of

) (21181”/(;102 of anaplastic carinoma and follicular

carcinoma which grow rapidly and have high
malignancy, is remarkably higher than that
of papillary carcinoma which grows slowly
and has lower malignancy. These facts sug-
gest that there may be an interesting rela-
tion between the energic metabolism and -
growth or malignancy of thyroid cancer.
12) The ratio Ql\(/)[“/Qo,; of toxic diffuse
-goiters was observed to be 0.17 on the ave-
rage, ranging 0.01~0.41, most of which were
lJower in ratio than the normal range. Ffom
these data it may be assumed that the pro-
cess of the energy metabolism of toxic diffuse
goiter and thyroid cancer are antipodal to

each other..



