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In 1960, two glutamic oxaloacetic transaminases were separated by paper electrophoresis. One of
these was of mitochondrial origin (GOT ) and the other was confined to the cytoplasm (GOT)). It is
more difficult to liberate GOT , into blood serum than GOT, and it is suggested that GOT , activity
can be elevated in blood serum only when the liver is severely injured. Therefore, the incidence and
the clinical significance of GOT, in blood serum must be investigated.

In 13 patients (68%) in the florid stage of acute viral hepatitis, the activity of serum GOT,, was
in the 30—40 IU range, while the activity of GOT,, was slight during convalescenece. In 8 patients
(32%) with chronic aggressive hepatitis, the activity of serum GOT , was in the10—20 IU range and
in 2 patients (16%) with chronic persistent hepatitis, 22 patients (81%) with fatty liver, and 9
patients (19%) with liver cirrhosis, serum GOT  activity was generally less than 10 IU.

Based on these findings, it can be said that serum GOT,, activity can be recognized in patients
with acute and chronic diseases of the liver. The mechanism of the appearance of GOT,, in blood
serum and the clinical significance of GOT, remain unsolved.
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INTRODUCTION

The estimation of the deviations of glutamic oxaloacetic transaminase
(GOT) and glutamic pyruvic transaminase (GPT) in blood serum, which
are related to natural cellular fermentation, principally reflects fer-
mentation deviations due to injured parenchymal cells of the liver and the
extent of elevated transaminase activity in blood serum suggests the liver
cell injury in general. At present, therefore, a test for elevation of the
activity of serum transaminase is the most widely used method for
evaluation of liver damage.

In 1960, two glutamic oxaloacetic transaminases were separated by
paper electrophoresis. One of these was of mitochondrial origin (GOT,)
and the other was confined to the cytoplasm (GOTj) (1). It is more difficult
to liberate GOT}, into blood serum than GOTy and it is suggested that
GOT,, activity can be elevated in blood serum only when the liver is
severely injured. Therefore, the appearance and clincial significance of
GOT, in blood serum must be investigated.

This paper describes the appearance of GOT, in the blood serum in
liver diseases in practice.
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MATERIALS AND METHODS

GOT, activity in the blood serum was examined in 19 patients with
acute viral hepatitis, 25 patients with chronic aggressive hepatitis, 12
patients with chronic persistent hepatitis, 27 with fatty livers, 46 with liver
cirrhosis, 12 with nonspecific reactive hepatitis, 3 with intrahepatic
cholestasis, 4 with hepatoma, 4 with metastatic cancer of the liver and 16
healthy persons as controls.

For the separative assay of GOT isozyme, the method of plate elec-
trophoresis and diazonium salts according to Katsunuma et al. was used

(2).
RESULTS
(I Incidence of GOT, activity in blood serum (Table 1)

In 13 (68%) of 19 patients with acute viral hepatitis, 8 (32%) of 25 with
chronic aggressive hepatitis, 2 (16 %) of 12 with chronic persistent hepatitis,
22 (81%) of 27 with fatty liver, 9 (19%) of 46 with liver cirrhosis, one (8%)
of 12 with nonspecific reactive hepatitis, and 2 (66 %) of 3 with intrahepatic
cholestasis, investigations of serum GOT,, activity showed positive results,
while GOT,, activity in blood serum was negative in patients with primary
and metastatic cancer of the liver as well as in the control group.

Table 1. Frequency of patients with GOT, activity in liver discases
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(IT) Activity of GOT, in blood serum (Table 2)

In the florid stage of acute viral hepatitis, the activity of serum GOT,
was in the range of 30-40 International Units (IU), while the activity of
GOT,, was slight during convalescence. In patients with chronic aggressive
hepatitis, the activity of serum GOT}, was in the 10-20 IU range and in
patients with the other above mentioned liver diseases, serum GOT, ac-
tivity was generally less than 10 IU, with the exception of a few cases of fatty
liver and liver cirrhosis.

Table 2. Activity of serum GOT, in liver discases
! I 1 ) —1GOTm
8 10 20 30 40 1.u)
acute hepatitis (e]e) 000 O 00O 0OOOO
(n=19)
chronic
persistent hepatitis oo
(n=12)
chronic

ssive hepatitis 0000000 o)
aggre (?1':25) p

liver cirrhosis 0 000008 o
(n=45)

fatty liver §0:OOO§O%>O o <)
(n=27)

intrahepatic
cholestasijs
(n:as

nonspecific
reactive hepatitis o
(n=12)

hepatoma
(n=4)

metastatic liver
cancer (n:z4)

control
(n=18)

(III)  Appearance and duration of serum GOT, activity in the
clinical course of acute viral hepatitis (Fig. 1)

In Fig. 1, the appearance and duration of serum GOT,, activity are
shown in relation to serum bilirubin level in the course of acute viral
hepatitis. In cases of more than 10mg of total bilirubin level in blood
serum, serum GOT,, activity was found at the time of admission and mostly
disappeared from the blood serum by the sixth week after admission. In
these patients, the highest bilirubin level in blood serum could be
recognized generally in the clinical course after admission and was nor-
malized by the 13th hospital week. In cases with less than 10mg of total
bilirubin level and positive activity of GOT, in blood serum on admission,
GOT,, activity disappeared by the 4th hospital week and total bilirubin
level returned to the normal range by the 8th hospital week. In Fig. 2, the
correlation between GOT,, and GOT, activity in the clinical course of a
patient is shown.

IV Appearance and duration of serum GOT,, activity in the
PP m y
clinical course of chronic liver diseases
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In patients in the florid stage of acute viral hepatitis and in patients with
chronic aggressive hepatitis, a certain correlation between serum GOT, and
GOT, seemed to exist, but in patients with fatty liver, serum GOT,, ac-
tivity increased according to inflammatory acuity and its duration, when
the fatty liver was accompanied by an inflammatory process.

In patients with the other chronic liver diseases, the appearance and
duration of serum GOT,, activity showed no definite tendency but
generally speaking, the rise and fall of serum GOT,, activity showed two
different patterns; continuous (Figs. 3 and 4) and discontinuous (Figs. 5
and 6) appearance of serum GOT , activity.

(V) Correlation between GOT and GOT,, activity in blood
serum (Fig. 7)

Total Bilirubin admission
(mg/dl)
15

O GOTm positive

o GOTm negative
10+

==
==t

| T
2 l ] 5 5 l !, k ’ b 14 15 (w)
clinical course
Fig. 1.  Appearance and duration of positive GOT, in relation to serum bilirubin in

acute viral hepatitis
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DISCUSSION

At the present time, column chromatography and electrophoresis are
used as routine methods in biochemical research for the separation of
GOT,, and GOT;. Since these methods require a long time for the
separation of the isozymes and can not always bring about constant ratios of
the isozyme recoveries, it has been stressed that separation using plate
electrophoresis has some advantages over column chromatography and
electropherosis (2). The authors investigated the clinical significance of
serum GOT,, based on the separative assay of GOT isozyme.

Currently, it is pointed out that it is rather hard to liberate GOT, into
blood serum and that GOTy, activity can be elevated in blood serum only
when the liver is severely injured. We must take the meaning of severe
hepatic injury into consideration. Does severe hepatic injury not always
mean fulminant hepatitis or subacute hepatitis? Because serum GOT,,
activity can be found in patients in the florid stage of acute viral hepatitis
and lasts mainly for the initial 4 —5 weeks of the clinical course of 12 weeks
after admission. The authors did encounter a small number of patients with
acute viral hepatitis without serum GOT, activity at the time of admission.
Considering the clinical course, they were perhaps admitted to the author’s
hospital at the time of disappearance of serum GOT,, activity or im-
mediately after disappearance of serum GOT), activity. In other words, it
can be assumed that the florid stage, in which serum GOT, activity is
elevated, had elapsed before admission. In any case, serum GOT, activity
was elevated in nearly every patient with acute viral hepatitis, at least in the
florid stage (3, 4, 5). Therefore, it seems to be possible to evaluate the
prognosis quod functionem et vitam of the disease based on the rise and fall
of serum GOTy, activity. Further, a rapid and extensive injury of the liver,
such as acute hepatitis, can bring about the liberation of GOT,, into the
blood serum. On the basis of this fact, we must take the meaning of severe
hepatic injury into consideration (3).

In patients with chronic aggressive hepatitis, serum GOT, activity was
found in 32% of the cases. The activity was in the 10 —20 IU range and the
estimated value followed the level of the floride stage of acute viral
hepatitis. The rise and fall of serum GOT, activity showed no definite
correlation with the results of routine blood chemical examinations. The
authors could not find any evident distinction in the results of blood
chemical analyses and histological findings of the biopsied liver between
negative and positive serum GOT,, groups of patients. The duration of the
rise and fall of serum GOTy, activity showed two different types of con-
tinuity, continuously positive and discontinuously positive. Even in the
group with the discontinuous rise and fall, serum GOT, activity did not
always show a correlation with the results of routine blood chemical
examination, although several authors have pointed out that serum GOT,,
activity appeared when the inflammatory process relapsed (3).

In patients with chronic persistent hepatitis and liver cirrhosis, the
incidence of serum GOT,, was less than that in cases of chronic aggressive
hepatitis and it can be said that the clinical significance does not differ
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from that of chronic aggressive hepatitis.

In more than 809% of patients with fatty liver, serum GOT,, activity was
recognized in the 2-8 IU range. As mentioned above, rapid and extensive
injury of the liver, such as acute viral hepatitis, can bring about the
liberation of GOT, into blood serum. Fatty liver is a chronic diffuse
degenerative change of the liver but never has a rapid extensive effects on
the liver. However, serum GOT,, activity can be found in the majority of
patients with fatty liver. The mechanism and clinical significance of the
appearance of serum GOT, activity can not be clarified and the fact that
serum GOTy, activity can be recognized in rapid and extensive injury of the
liver as well as in the diffuse and degenerative effects or the liver must be
kept in mind.

In patients with primary and metastatic cancer of the liver, no serum
GOT,, was found, while serum GOT,, activity has been pointed out by
several authors in patients with primary and metastatic cancer of the liver.

The correlation between GOT and GOT,, activity in blood serum did
not always show a definite tendency and it was different according to the
liver disease. In patients with acute viral hepatitis, chronic aggressive
hepatitis and liver cirrhosis, a correlation was shown (R = 0.795), but in
patients with fatty liver, no definite tendency was seen unless the fatty liver
was accompanied by an inflammatory process.

Based on these findings, it can be said that serum GOT, activity can be
recognized in patients with acute and chronic diseases of the liver. The
mechanism of appearance of GOT,, in blood serum and the clinical
significance of GOT, remain unsolved.
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