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BACK GROUND:

Prostate cancer is becoming an important public health care problem and is now the
second leading cause of death in men from cancer. There are various biochemical factors
which are related to prostate cancer. In this study we have found out the relationship
of serum insulin, IGF-1 and PSA with prostate cancer
AIM OF THE STUDY: To evaluate the serum level of insulin, insulin like growth factor
1 (IGF-1) and prostate specific antigen (PSA) in prostate cancer patients and normal
control subjects and to compare/correlate the values of these parameters between control
and patient groups.
STUDY DESIGN: This case control study was carried out in the Department of Biochemistry,
Basic Medical Sciences Institute, Jinnah Postgraduate Medical Centre, Karachi in collaboration
with Urology and Radiotherapy units of JPMC Karachi
SUBJECTS AND METHODS: A total of 70 subjects were included in this study. 35
diagnosed cases of prostate cancer were mostly taken from Urology and Radiotherapy
units of JPMC and 35 age matched control subjects were taken from general population
for comparison. Most of the study subjects were above 50 years of age. Written consents
were taken from the subjects prior to blood collection.
RESUTS: Our study showed highly significant increase (P‹ 0.005) in serum insulin, IGF-
1 and PSA in patient group when compared to control group.
CONCLUSION: Our study suggested an association of increased levels of insulin, IGF-
1 and PSA with prostate cancer. PSA is a diagnostic marker for prostate cancer but IGF-
1 and insulin are also handy for the diagnosis of prostate cancer. Therefore, it is
concluded that along with PSA, IGF-1 and insulin should be routinely done as diagnostic
tools for prostate cancer.

KEY WORDS: Serum insulin, Serum insulin like growth factor-1(IGF-1), Prostate
specific antigen (PSA), Prostate cancer.

INTRODUCTION
Prostate cancer is becoming an increasingly important public health care problem & is
currently the second leading cause of death in males from cancer.
There are various biochemical factors which are related to prostate cancer, but in this
study we have found out the relationship of serum levels of insulin, Insulin like growth
factor-I (IGF-I), & Prostate specific antigen (PSA) with prostate cancer. The effects and
relationship of these biochemical parameters with carcinoma of prostate have been
reported for the first time in this study in Pakistan. This study was aimed to evaluate
the serum levels of these biochemical parameters in prostate cancer patients and control
subjects and to compare/correlate these parameters between the patient and control
group.
Insulin like growth factor-I (IGF-I), Insulin like growth factor-II (IGF-II) and Insulin like
growth factor binding proteins (IGFBPs) represent a group of molecules which modulates
growth & differentiation process in a broad range of cells and tissues. Insulin like growth
factors (IGFs) are polypeptide hormones, have structural resemblance to that of pro-
insulin and they generally mediate anabolic cellular effects via endocrine, paracrine and
autocrine mechanisms. In normal and transformed prostate epithelial cells, Insulin like
growth factors (IGFs) are reported to have mitogenic and anti-apoptotic effects & are
thought to be implicated in the development & progression of prostate cancer (1).
Studies have revealed that the circulating IGF-I & IGFBP-3 levels may be altered in
prostate cancer patients. In these patients the circulating IGF-I level was shown to be
often increased (2). High serum IGF-I level seems to represent a risk factor, rather than
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a tumor marker for prostate cancer (3).
The relationship between increased insulin
level & advanced tumor stage in prostate
cancer is biologically quite possible (4).  Since
insulin is a growth factor, insulin resistance
& compensatory hyperinsulinemia are
thought to be the underlying factors in
metabolic or insulin resistance syndrome
and can be controlled with diet and exercise.
Hyperinsulinemia has been shown to have
direct effect on the liver, suppressing the
production of sex hormone binding globulins
and insulin like growth factor binding
protein-I & II while stimulating the
production of insulin like growth factor-I
(IGF-I) (5).

AIM OF STUDY
To evaluate the serum level of Insulin, Insulin
like growth factor-I (IGF-I) and Prostate
specific antigen (PSA) in patients suffering
from prostate cancer, as well as normal
control subjects and to compare/correlate
these values between the control and patient
groups.

PATIENTS AND METHOD
This case-control study was carried out in
the Department of Biochemistry, Basic
Medical Sciences Institute, Jinnah
Postgraduate Medical Centre, Karachi in
collaboration with Urology & Radiotherapy
Department, JPMC, Karachi under the kind
supervision of Prof. Khemomal A. Karira.
A total of 70 subjects were included in this
study, out of which thirty five were
diagnosed cases of Prostate cancer and thirty
five normal control subjects for comparison.
Normal control subjects were taken from
general population. Most of the study
subjects were above fifty years of age. A
written consent was taken before the
collection of blood samples.
Serum insulin, insulin like growth factor-I
and Prostate specific antigen were
biochemical parameters used in this study
and they were matched with same age control
group.
Serum insulin was determined by Monobind
insulin micro plate ELISA Kit, Product
Code No. 2425-300, manufactured by
Monobind Inc, USA. The serum IGF-I was
determined by IGF-I ELISA- using Kit Cat
No. EIA - 2947, manufactured by DRG
diagnostics GmbH, Germany. The estimation
of PSA was done by AxSYM Total PAS
assay (ELISA) list number 3C19; 69-2399/
R4, manufactured by Abbott Laboratories
USA, on AxSYM system.

RESULTS
Table # 1 shows the mean serum insulin,
IGF-1 and PSA levels in patient and control

group. The mean insulin values in control
& patient group were 8.12 ± 0.48 & 12.06
± 0.80 respectively with statistically
significant difference (p < 0.005).
 The mean value of IGF-I in the control
group was 190.60 ± 5.59 and that of patient
group was 230.68 ± 4.25; showing statically
significant difference (p < 0.005).
Similarly the mean PSA values of control
& patient group were 0.83 ± 0.10 and
63.35 ± 9.78 respectively showing
statistically significant difference with p <
0.005. As a whole this table shows that
the levels of insulin, IGF-1 and PSA were
significantly higher in patient group when
compared to control group.
The table # 2 shows the serum insulin,
IGF-I and PSA levels in different age groups.
The mean insulin values were 13.82 ± 2.07,
12.34 ± 1.06 and 10.63 ± 0.90 in the age
group 51 – 60 years, 61-70 years and 71-
80 years respectively. All these values were
more than normal. When these values were
compared with each other, the age group

51-60 years and 61-70 years showed non-
significant difference while the age group
71-80 years showed significantly low levels
(p < 0.005).
Moreover this table also shows the mean
IGF-I values 228.57 ± 9.69, 230.00 ± 6.86
and 233.05 ± 4.37 in the age groups 51-60,
61-70 and 71-80 years respectively.
Comparing these values with each other
showed non-significant difference. The mean
PSA values were 88.60 ± 6.00, 53.60 ±
1.41 and 64.32 ± 1.09 in the age groups
51-60, 61-70 and 71-80 years respectively.
When compared with each other, these
values showed statistically significant
difference (p < 0.005).
The table # 2 clearly depicts that among
the prostate cancer patients serum insulin
was negatively correlated and IGF-1 level
was somewhat positively correlated with
the age, whereas PSA levels had no specific
correlation with the age. This table indicates
that serum levels of insulin, IGF-1 and
PSA might be dependent on stage of the

Table 1: Comparison of Biochemical Parameters between Control &
Prostatic Carcinoma groups

Values are expressed as mean ± s.e.m.

Parameter Control Group Patient Group
(n = 35) (n = 35)

Insulin
(μIu/ml) 8.12 ± 0.48 12.06 ± 0.80*

IGF-1
(ng/ml) 190.60 ± 5.59 230.68 ± 4.25*

PSA
(ng/ml) 0.83 ± 0.10 63.35 ± 9.78

NS = non-significant, *p < 0.005 significant when compared to controls.

Figure 1: Comparison of Biochemical Parameters between Control &
Prostate Carcinoma groups
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cancer irrespective of the age of the subject.

DISCUSSION
The result of our study showed that incidence
of carcinoma of prostate is found to be the
highest in age group 61-70 years in local
population.
Insulin like growth factor-I (IGF-I) is a
polypeptide hormone involved in the
regulation of cell proliferation, it has potent
mitogenic and anti-apoptotic effects on
prostate epithelial cells; it is a modification
of growth hormone synthesized in liver
and is found to be significantly elevated in
all patients of prostate carcinoma with p-
value less than 0.005. The results of our
study matched and justified with other
studies in which higher values of IGF-I
were found with prostate cancer(6). Chan
also found significantly higher mean IGF-
I levels in prostate cancer subjects than
controls(2). Chokkalingam identified that IGF-
I, IGF-II and IGFBP are all associated with
prostate cancer(7). Wolk also found
significantly high IGF-I levels in prostate
cancer subjects when compared to normal
controls(8). Our results of high IGF-I in cancer
subjects are in disagreement with the study
of Chan (9) who found no association between
IGF-I & total prostate cancer risk.
In present study we observed increased
insulin as a risk factor, promoting the growth
of prostate cancer cells and observed
significant elevated levels of insulin in most
of the cancer patients. These findings are
in agreement with the study of Lehrer (4)

who found high level of insulin in prostate
cancer subjects. Hsing (10) also found high
serum insulin levels with increased risk of
prostate cancer while Barry Boyed (11) in a
prospective study of non-obese males
observed an increased risk of cancer events
in those individual with increased insulin
resistance (Hyperinsulinemia) reinforcing the
growing evidence for an insulin cancer
connection.
On the other side we also evaluated fasting
blood sugar level and found non-significant
difference when compared to normal which
helped to exclude diabetic patients; although
the serum insulin levels were found
significantly raised in our study. Body Mass
Index (BMI) used as a one of the biophysical
parameter and was found significantly low
in prostate cancer subjects, this might be
due to cancerous process in such patients
causing loss of weight as well as decreasing
BMI.
In most of the syndrome-X cases where
insulin resistance (Hyperinsulinemia) is
associated with increase blood sugar and
increased BMI (Obesity) but in our present
study hyperinsulinemia was found to be

associated with normal blood sugar level
and decreased BMI. Therefore
hyperinsulinemia may be one of the strong
cofactor associated with prostate cancer.

CONCLUSION
Research is under way to obtain exact
biochemical markers which will help in the
diagnosis & immediate treatment of prostate
cancer. Recent investigations of our study
had suggested an association between
increased blood levels of IGF I & Insulin
to increase risk of Prostate cancer when
values of these parameters were compared
to control group. Serum PSA level is a
biochemical marker for diagnosis of prostate
cancer but our current study suggested that
serum IGF1 and insulin levels are also handy
along with PSA. This study is being reported
for the 1st time in Pakistan, as the sample
size is small therefore there is need for
further studies on large population of
prostate cancer to obtain significant results.
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