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Introduction
Measurements of serum transaminases are important
among liver function tests. The excess production of
Aspartate transaminase (AST) and Alanine transaminase
(ALT) are either due to liver damage or cardiac damage
and the ratio is altered .1 There is a common observation
that albumin/globulin (A/G) ratio is altered in certain
liver and blood disorders. In this study, we found an
incidental changes in transaminases ratio. Normal range
for AST and ALT is up to 35U/L which indicates that the
ratio may remain 0.8-1.2 in normal individuals.
AST (or glutamate oxaloacetate transaminase) and
ALT (or glutamate pyruvate transaminase) belong to the
class transaminases, which catalyze the interconversion
of amino acids and a-keto acids by transfer of amino
groups. Aspartate aminotransferase is commonly found
in human tissue. Although heart muscle is found to have
the highest activity of the enzyme, significant activity
is also seen in the brain, liver, gastric mucosa, adipose
tissue, skeletal muscle and kidneys. Elevated levels of the
transaminases can signal myocardial infarction, hepatic
disease, muscular dystrophy and organ damage. Higher
activities of ALT exist in the liver; minor activity can
also be detected in the kidneys, heart, skeletal muscle,
pancreas, spleen and lungs.2 People with slightly increased
aminotransferase activity, but still within the normal
range, should be closely observed and further investigated
for liver diseases.3
Correspondence to: Dr. Thriveni K, Asst.professor, Biochemistry,Kidwai Memorial Institute of Oncology,
Dr. M.H. Marigowda Road, Bangalore 560029
Tel: 08026094072, Email: thrivenibhat@yahoo.com

207

Thriveni K

The International Federation of Clinical Chemistry
(IFCC) recommended in 1977 and 1980 standardized
procedures for AST and ALT determinations, including
optimization of substrate concentrations, employment
of TRIS (Tris (hydroxymethyl)-amino methane) buffers,
preincubation of combined buffer and serum to allow
side reactions with NADH, substrate start, and optional
pyridoxal phosphate activation. This method is derived
from the IFCC reference method.4 The objective of
the study is to evaluate the baseline AST/ ALT ratio
in controls and untreated breast cancer patients whose
liver, kidney, and cardiac function tests being within the
acceptable limits.

Materials & Methods
The study was conducted in the department of
Biochemistry, Kidwai Memorial Institute of Oncology
after obtaining the informed consent from each patient.
The study included 448 patients from consecutively
registered 527 cases with the Breast Service Unit of
Surgical Oncology between January 2007-December 2008.
The clinical staging was done by the Surgical Oncologist
according to AJCC (American Joint Committee on
Cancer) classification.5 The patients’ clinical data was
collected from the Breast Service Unit. Of the 527
patients, 79 patients were excluded from the study, which
included 3 males, 15 patients with benign breast disease,
22 patients with abnormal echocardiography, 12 with
abnormal liver function test (LFT) and 27 patients who
had already undergone surgery.
Blood samples collected from 448 patients with a
histopathologically proven invasive breast cancer and
prior to any treatment and 350 age-matched healthy
female controls were analysed for routine LFT. The
LFT included measurement of bilirubin, total protein
albumin, transaminases and alkaline phosphatases. All
analyses were carried out on Hitachi 912 (Roche) fully
automated Clinical Chemistry analyzer on the same day.
Serum AST/ ALT ratios were calculated in patients and
control samples.

diagnosed with stage III and 43 patients had stage IV
cancer. With regard to tumor size 78 patients had tumor
<2cm, 247 patients had tumor 2-5cm and 123 patients
had tumor >5cm. The liver function tests, ultrasound
scanning of liver and cardiac function (as assessed by
electrocardiography) were within normal limits in both
the control and patient groups.
AST/ ALT ratio in healthy female controls was between
0.8-1.2. However an interesting observation was the
increase in the AST to ALT ratio seen in cancer patients
especially in later stages of disease and larger tumor sizes.
The ratio was significantly elevated (p<0.0001) in stage
III (1.31- 1.91) and stage IV (1.34-2.0)(Table I). Tumors
with size 2-5cm and greater than 5cm were associated
with AST/ ALT ratio (Table II) as analyzed by spearman
rank correlation test. The r- values in tumor size 2-5cm
was 0.58 and > 5cm was 0.62 which were significant.
Though the ratio was increased, AST levels were
within the upper reference limit (URL) i.e. <35 U/L.
AST is present in both the cytoplasm and mitochondria
of cells. In cases involving mild tissue injury, the
predominant form of AST is from the cytoplasm, with a
smaller amount coming from the mitochondria. During
cancer progression, due to excessive reactive oxygen
species(ROS) mitochondrial DNA damages. This may
cause severe tissue damage and results in more of the
mitochondrial enzyme being released. 2 Significant
elevation of AST/ALT ratio in advanced stages of the
disease and also in larger tumor size could probably be
associated with the degree of necrosis of the tumor.

Table I: AST/ALT ratio in normal and different stages
of breast cancer.

The mean and standard deviation (SD) was calculated.
Statistical significance was determined by using unpaired
student’s t-test (p<0.05). Spearman’s rank correlation
test was used to calculate r-value.

Results & Discussion
The age of the patient group was between 26-75 years.
Of the 448 patients, 32 patients had stage I disease,
151 patients had stage II disease, 222 patients were
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AST/ALT ratio	Unpaired
		
student’s t- test
Subjects (n)

Mean

SD	

Normal (350)

1.07

0.14	Referent

Stage I (32)

1.18

0.15	NS*

Stage II (151)

1.34

0.22

<0.05

Stage III (222)

1.61

0.30

<0.0001

Stage IV (43)

1.72

0.38

<0.0001
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Table II: Comparison of tumor sizes with AST/ALT ratio.
Tumor size (n)
AST/ALT ratio	Correlation	Unpaired
			
student’s t- test
Mean

SD	

r value

Significance

1.07
1.53
1.69

0.19
0.23
0.38

0.22
0.58
0.62

NS*
<0.01
<0.001

< 2cm(78)
2-5cm(247)
> 5cm(123)

SD- Standard deviation
* NS - Not Significant
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