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STUDIES ON SERUM GLUTAMIC PYRUVIC TRANSAMINASE IN HEALTH
AND IN DISEASES OF THE LIVER *

By
M.L PAl

Department of Physiology, Medical College, Baroda

It has been reported that serum transaminase activity is found to be altered in certain pa-
thological conditions which are associated with necrosis or other type of cellular damage of
cardiac, hepatic or skeletal muscle tissues (5, 6 and 12). It may be that damage to the tissue re-
sults in release, from the cells, of the traasaminase, which finds its way into the plasma or serum.
Wroblewski and La Due (14) studied and compared the activities of glutamic oxaloacetic transa-
minase (GOT) and glutamic pyruvic transaminase (GPT) in different tissue homogenates. The
activity of GPT was found to be relatively greater in liver than in other tissues as compared with
the activity of GOT. This would perhaps suggest that the serum glutamic pyruvic transami-
nase (SGP- T), might possibly be a more specific index of liver cell damage than the serum gluta-
mic oxaloacetic transaminase (SGO-T), because of its selective concentration in liver tissue.
Futhermore it might be suggested that since the cardiac tissue activity of GPT is low, myocardial
uecrosis might not be associated with significant alterations of SGP-T activity. A study was un-
dertaken to find out the levels ot SGP-T activity in patients with diseases of the liver, in whom
other liver function tests were simultaneously carried out. Normal subjects were also studied
for their serum transaminase activity. as a control group for comparison. The results of this
study are reported herewith.

MATRIAlS AND METHODS

The techinque for analysing the activity of SGP-T is based on the transamination of ala-
nine and o:-ketogularate, as shown in the following reaction ;-

o:-Ketoglutarate + alanine-s-pyruvate+glutamic acid.

Thus the above reaction catalysed by the transaminase results in the formation of a keto-
acid. The pyruvate formed is alIowed to react with 2-4 dinitrophenylhydrazine. This is then
extracted with alkali to give a colour. The optical density of the colour is measure? on a spec-
trophotometer at 505 mfL. (8). The standard calibration curves are prepared for varIOUS concen-
trations within the appropriate range of the standard pyruvate solution. The activity is express-
ed in terms of SGP- T unitslml. of serum, which is defined as the activity by 1.0 ml. of serum
that results in the formation of chromogenic material equivalent to 1 mg. of pyruvate ~md~r
conditions of the test (8). One hundred and two normal healthy adult male subjects ranging III
their age between 30 and 55 vears were studied of their serum transminase activity. Each of the
estimations was done in duplicate and the average was taken thereof. Similarly fifty male pa-
tients with diseases of the liver whose diagnosis has been given separately (Table VII) and ranging,
in their age from 39 to 52 years, were similarly investigated for their seru~ trans.amlnase actl~lty.
These were the patients from the S.S.G. Hospital, Baroda and InfectIous DIseases Hospital.
Other liver function tests, namely. Van den Bergh test and Icteric index test were a}s.o performed
simultaneously in the samples of sera obtained from these patients (3). A compansion has been
made between the results obtained of the SGP-T test on one hand and those of the above two
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liver function tests performed on the other hand. These detailed results are shown in Tabl
VI, VII, VIII, and IX and are represented in graphs.

RESULTS AND DISCUSSION

The valLIesobtained for the serum transaminase (SGP- T) activity in the normal subjec
ranged from 8.0 to 34.0 unitslml. with the mean value of 18.9 unitslml. The standard diviatio
value was found to be 6.4 and the standard error of mean was 0.63 (Table I).

The values obtained in the present series have been found to be well comparable with tho
given by other workers (Table II).

A similar comparison of the values for SGP-T in patients with liver
shown (Table III).
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Graph I-showing the scattered points for the values of SGP-T in normal healthy subjects.
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TABLE I

Showing the values for SGP-T in normals and in patients with liver diseases

No. of normal subjects
SGP- T units/ml

-----------------
Range Mean S.D. S.E. of mean

102 8.0-31.0 18.9 6.4 0.63

No. of patients with liver diseases
SGP-T unitslml.

Range S.D. S.E. of meanMean

50 42.0-229.0 79.4 25.4 3.59

TABl.E 11

Showing the comparison of the values for SGP-T in normal healthy subjects as given by different workers

Authors No. of
subjects

SGP-T unitsjml

Range Mean S.D.

3.0-30.0
5.0-30.0
5.0-35.0 16.0

17.0 1.0
5.0-35.0 21.3
8.0-31.0 18.9 6.4

1. Chinsky (2)
2. Reitman and Frankel (8)

3. Wroblewski and La Due (14)
4. Albaum et al (1)

5. Sacks et 01 (10)
6. Present series

22

26
20

102

TABLE HI

Showing the comparison of the values for SGP-T in patients with liver diseases as given by different workers

Author
SGP-T unitslml

Range Mean S.D.

26-260
24-224
26-258
45-350
42-229 79.4 '25.4

No. of
subjects

1. Mosley et a/ (7)

2. Wroblewski and La Due (14)
3. Wroblewski (13)
4. Rymenant et al (9)

13

5. Present series 50
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These patients were studied for their SGP-T levels during the onset of the disease before
any treatment w<1sstarted and during their stay in the wards of the Hospital, where they were ad·
mitted for their complaints and for further investigations. Two other liver function tests, name-
ly, Van den Bergh reaction and Icteric index, were also simultaneously performed ill the samples
of their sera. The results of these tests are shown in Tables IV and V.

TABLE IV

Showing values 0/ SOP-T with their range, mean, S. D. and S.E. 0/ mean in patients with liver diseases, investigated
with Van den Bergh reaction

Group I Group II Group III

No. of patients 18 19 13

60.6
13.8
3.83 f

S.GP-T unitsjml
Mean
S.D.
S.E. of mean

99.6 73.2
39.9 10.8
7.05 2.48

Grp. I-Biphasic Grp. ll-Delayed Grp. Ill-Immediate

TABLE V

Showing the values 0/ SOP-Twith their range, mean, S.D. and S.E. of mean, in patients with liver diseases, investigated
with Icteric index test

Group I Group II GroupiH Group IV

No. of patients 8 23 13 6

Mean 57.1 70.3 84.5 133.3
SGP-T unitslml S.D. 12.7 11.7 17.1 13.7.

S.E.ofmean 4.49 2.44 4.74 5.59 .

Grp I Icteric index 12-25

Grp JI 26-38

Grp III 39-50

Grp IV 51 and above

STATISTICAL ANALYSIS OF THE DATA

On comparing the data for SGP-T values obtained in normals with that obtained in pa-
tients, it was found that the value for the d.statistic was 14.00. When the data for the SGP·T
test in patients was compared with that of the liver function test, namely, the Van den Bergh rea-
action, the value for the variance ratio F was found to be 46. When the data for the SGP-T le-
vels obtained in the patients was compared with that of the other liver function test, namely,
Icteric index test. the corresponding value of F was found to be 42. All these above values of
d-statistic and F were found to be very highly statisticaIly significant, even at 0.1 %level (p=e O. 001).

Marked alterations in the serum levels of GO-T and GP-T have been observed during car-
diac, hepatic and other muscular diseases (13, 4, and 11). Wrobleski et al (14) reported relatively
greater activity of GP-T in liver tissue than in other tissues, as compared with the activity of GO·T,
The principle of the use of the estimations of the levels of these enzymes in serum, which are gee
nerally found to be increased, as diagnostic tests, primarily in the diseases of the damage to the
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tissues of cardiac, liver or skeletal muscle, has been based on the postulated release of these en-
zymes into the blood stream from the damaged cells of the respective tissues .• It is, therefore,
usually believed that SGP-T is more sensitive than SGO-T as an index of hepatocellular damage,
and also it is further believed to be more specific for hepatic necrosis. But this has not been
found to be nniforrnly true. It has been thus reported that the SGP-T assay, although more spe-
cific for hepatic disease as compared to myocardial necrosis, is neither specific for hepatic nec-
rosis nor necessarily more sensitive than SGO-T as an index of hepatic injury (4, 2).

Variations of enzyme activity in serum following the damage to the tissues like liver etc.
are not to be interpreted solely as consequences of enzyme leakage from the necrotic tissue cells.
These changes should rather be regarded as a more general phenomenon. A cornmplex reaction
of the organism sets in after the damage of the above type, as it does after many other acute di-
seases, It is this complex reaction that gives rise to a number of symptoms and also that causes
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Graph-Showing the scattered points for the values of SGPS in patients with
hepatic diseases.
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the changes in enzyme activities. Thus there will be several factors influencing the enzymele
both in the cell and in the serum. The permeability of cell membrane, the enzyme eliminati
in urine and bile, degradation or inhibition of the enzyme in the serum, may be some of thesefa
tors influencing the enzyme level in the serum. These factors have been summarized in thef
lowing Fig. (1.)

Degradation
OfenZyme~

Enzyme in
Active or

__ ~, Inactive i.e. ~
7 precursor formLevel of enzyme __ '>~ permeability

in the cell ; of the cell
A membrane

Formation"""""" elimination of
of enzyme »:: enzyme in urine, bile.

degradation or inhibition
----~~ of enzyme in the serum.) Level of enzyme

in the serum

Fig. I-showing the various factors influencing the level of enzyme in the cell and in the serum.

It is thus possible that the above factors can help explain the non-uniform behaviour of
these enzymes as regards their levels in the se-rumin cases of tissue damage despite the liberation
of considerable amounts of intracellular enzymes into blood. In another studies where the levels
of SGO-T, Lactic dehydrogenase, aldolase are investigated both in normal and in hepatic diseases,
a similar finding has been observed (unpublished data).

SUMMARY

A study was undertaken to find out the levels of serum glutamic pyruvic transaminase
(SGP- T) activity in fifty patients with diseases of the liver. Other liver function tests e.g. Van
den Bergh reaction and icteric index test were also performed simultaneously in the same samples
of the sera and a comparison has been made between the SGP-T test on one hand and the two
Jiver function tests on the other hand.

One hundred and two normal healthy male adult subjects ranging in their age between 30
and 55 years were also investigated for their SGP-T levels, as a control group. The values of
SGP-T in normals ranged from 8.0 to 31.0 with a mean of 18.9 unitslml. The standard devia-
tion was 6.4, with the standard error of mean being 0.63. The corresponding range of SGP·T
values in case of patients, was 42.0 to 229.0 with a mean of 79.4 unitslml. The standard de-
viation was 25.4 with the standard error of mean being 3.59.

The serum transaminase activity has been found to be increased in hepatic diseases studied
and the difference as compared to the normals has been found to be statistically significant.
This was particularly so in case of infective hepatitis, where high serum transaminase activity w.s
found to be present. The significance of the above findings has been discussed in the paper.
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ors influencing the enzyme level TABLEVI
mbrane, the enzyme elimination Showing values for SGP-T (unitslml.v in normal healthy subiectserum, may be some of these fac-
ave been summarized in the fol- Sr. SGP-T unitslml. Sr. SGPT- unitsjml. Sr. SGP-T unitsjml Sr. SG-PT unitslml.

No. No. No. No.

25.0 31 18.0 61 24.0 91 12.0

2 10.0 32 11.0 62 27.0 92 18.0
Enzyme in

3 23.0 33 25.0 63 23.0 93 31.0Active or
Inactive i.e.

~ 4 20.0 34 22.0 64 22.0 94 9.0
precursor form

5 12.0 35 13.0 65 26.0 95 11.0

of 6 13.0 36 21.0 66 22.0 96 30.0

rine, bile. 7 10.0 37 20.0 67 27.0 97 17.0

or inhibition 8 12.0 38 22.0 68 28.0 98 10.0
the serum. 9 26.0 39 23.0 69 20.0 99 12.0

10 12.0 40 22.0 70 17.0 100 16.0

in the cell and in the serum. 11 10.0 41 24.0 71 27.0 101 25.0

12 19.0 42 14.0 72 29.0 102 11.0
the non-uniform behaviour of

damage despite the liberation 13 29.0 43 22.0 73 22.0
another studies where the levels 14 23.0 44 20.0 74 26.0normal and in hepatic diseases,

15 8.0 45 19.0 75 14.0
16 20.0 46 24.0 76 29.0

17 9.0 47 26.0 77 20.0

18 20.0 48 29.0 78 15.0

utamic pyruvic transaminase 19 8.0 49 29.0 79 18.0
liverfunction tests e.g. Van 20 14.0 50 20.0 80 23.0
taneously in the same samples
test on one hand and the two 21 23.0 51 16.0 81 14.0

22 10.0 52 27.0 82 12.0

23 9.0 53 25.0 83 14.0
nging in their age between 30

24 10.0 54 1l.0 84 13.0ntrol group. The values of
itslm]. The standard devia- 25 10.0 55 28.0 85 20.0
rresponding range of SGP- T

4 unitslml. The standard de- 26 15.0 56 26.0 86 11.0

27 9.0 57 22.0 87 2l.0

ed in hepatic diseases studied
28 22.0 58 25.0 88 10.0

o be statistically significant. 29 20.0 59 24.0 89 18.0
rum transaminase activity was 30 12.0 60 22.0 90 22.0ndiscussed in the paper.
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Disease

Showing SGP-T unitslml. in patients with hepatic diseases

DiseaseSr. No.
units/m!.

Volume 1
Number 3

SGPT- Sr. No.
unitslml.

SGP-T

1

2
3

4
5

6

7

8

9

10

11
12

13
14

15

16

17

18
19

20

21
22

23
24

25

75

73

68

45
78
42

73

66
90
67
65
72

48

68

96
88

70
122

76
99
81

145

78
76
84

Inf. hepatitis

Cirrhosis

Obst. jaundice
Inf. hepatitis

Obst. jaundice

Cirrhosis

Obst. jaundice

Inf. hepatitis

Obst. jaundice

Cirrhosis

Obst. juandice

Cirrhosis

Inf. hepatitis

Cirrhosis

Inf. hepatitis

Cirrhosis

Obst. jaundice

Inf. hepatitis

Cirrhosis

26
27

28
29
30

31
32
33

34

35
36
37

38

39

40
41

42

43

44

45

46
47

48

49

50

----.
\
v. \ '} ;1

( I

\
\

66
73

70

45
63
67
123
229
64

66
78
77

76
63
66
47

77

63
119

121
143

76
74

46

115

----- ,

Obst. jaundice

Cirrhosis

Inf. hepatitis

Obs. jaundice
Cirrhosis

Inf. hepatitis.

Inf. "

Obst. jaundice

Cirrhosis

Obst, jaundice;

Cirrhosis

Inf. hepatitis

Cirrhosis

Inf. hepatitis

Obst, jaundice

Inf. hepatitis.

'-

•
\

_l _------

Gr

Bit:

Sr. No.

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18
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iseases

r-r Disease

Obst. jaundice

Cirrhosis

Inf. hepatitis

Obs. jaundice
Cirrhosis

Inf. hepatitis.

Inf. "

Obst. jaundice

Cirrhosis

Obst, jaundice;

Cirrhosis

Inf. hepatitis

Cirrhosis

Inf. hepatitis

Obst. jaundice

Inf. hepatitis.

\.
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TABLE VIII

Relationship 0/ SGP-T (units/ml.) with liver/unction test Van den Bergh reaction

Group I Group 11 Group III

Biphasic Delayed Immediate

Sr. No. SGP-T unitsjml. Sr. No. SGP-T unitslml. Sr. No. SGP-T unitslml,

75 1 68 45
2 73 2 73 2 42
3 78 3 66 3 51
4 90 4 72 4 48
5 76 5 68 5 81

6 96 6 88 6 66
7 70 7 76 7 45
8 122 8 99 8 64
9 145 9 78 9 78

10 70 10 76 10 76
11 123 11 84 11 66
12 229 12 73 12 46
13 63 13 63 13 66
14 119 14 67
15 121 15 77
16 143 16 47
17 74 17 77
18 115 18 63

19 76
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'c index

Group IV

Sr. SGP-T unitslml.
No.

123

2 229

3 119

4 121

5 143

6 145

Volume 10
Number 3

SG. P-T in Health & Disease 103

ACKNOWLEDGEMENTS

The author wishes to thank the Dean, Medical College, Baroda and the Professor of
Physiology, for the facilities provided to work on the problem. Thanks are due to the M.S.
Uhiversity of Baroda, for financial aid, and to tne Staff of the department, for their oooperation.
Tnaks are also due to Dr. N.M. Bhatt, Professor and Head of the Department of Statistics, M.S.
University of Baroda and to Shri A .V. Dongre, for their help in the statistical analysis of the data.
The author wishes to thank also Shri A.K. Walli for the technical asistance received from him
during the work. Thanks are also due to the members of the Medidcal Staff of the Hospital for
allowing the patients to be investifated for the laboratory tests.

REFERENCES

1. Albaum, H.,. B. Antopol; S. Kabakow,; G. Slapikoff, B.L. Sussman.. and L. Ginzburg.
Serum enzyme alterations in cancer. Proc. Soc. Exper. Bioi. and Med. 108 ; 569, 1960.

2. Chinsky, M. Serum transaminase activity: A comparison of pyruvic and oxaloacetic transa-
minase. Amer, Jour. Med. Se. 233 : 400, 1957.

3. Hawk, P.B. ; B.L. Oser, and W.H. Summerson. Practical Physiological Chemistry, 13th
Ed. McGraw-Hill Book Co. Inc. New York. 1954.

4. Latner, A.L. and A.I. Smith; Serum transaminase/alkaline phosphatase ratio in differential
\ »: diagnosis of jaurndice. Lancet. 2 : 915, 1958.
":5. Mason, J.H. and F. Wroblewski. Serum glutamic oxaloacetic transaminase as an index

of hepatocellular integrity. Arch. Int. Med. 99 : 245, 1957.
~ Molander, D.W., F. Wrobleski; and J.S. La Due. Serum GO-T as an index of hepatocel-

lular injury. J. Lab. and CUn. Med. 46: 831, 1955.
1. Mosley, J.W., M.R. Dull., T.C. Doege, and H.D. Kuykendall. Elevations of serum trans-

aminase activity following infectious hepatitis. Gastroenterology. 41 : 9, 1961.
8. Reitman, S. and S. Frankel. Colorimetnc method for the determination of SGO-T and

SGP-T. Amer. J. CUn. Path. 28: 56, 1957.
9. Rymenant, M.V. and H.J. Tagnon. Enzymes in clinical medicine. New Engl. J. Med.

261 ~1325, 1959.
10. Sacks, H.J. and G.F. Lanchantin. An elevation of serum transaminase in the jaundice

states. Amer. J. CUn. Path. 33 : 97, 1960.
11. SommervilIe, R.L.; G.A. Fleisher,. W.H. Dearing;G.A. Hallenback and B. Malcolm. Tran-

. ./ sarninase in hepatic tissue and serum in hepatic disease. Gastroenterology.38: 926, 1960.
1.12. Steinberg, D. and B.H. Ostrow. Serum transaminase as a measure of myocardial necrosis.

Proc. Soc. Exp. BioI. and Med. 89 : 31, 1955.
13. Wroblewski F. The significance' of alterations in serum enzymes in the differential diagnosis

of jaundice. Arch. Int. Med. 100 = 635, 1957.

14, Wroblewski, F. and J.S. La Due. SGP-T in cardiac and hepatic disease. Proc. Soc. Exp.
Bioi. and Med. 91 : 569, 1956.


