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Benign prostate hyperplasia (BPH; n = 63) and prostate cancer (PC; n = 18) patients were ascertained 
on the basis of prostate specific antigen (PSA) levels from the hospitals located in Tamil Nadu, South 
India. The patients were analyzed for chromosomal aberrations (CA) using cultured peripheral 
leucocytes. The patients were grouped into two age group (group I: � 50 yrs; group: II � 51 yrs. 
Deletions, translocations, inversions and mosaics were the major CA observed in both the groups of 
chromosome 1, 2, 3 6, 7, 9, 16, 22, and X were the affected chromosome in PC patients and in BPH 
patients 1, 7 and 16 and Y chromosomes were affected. Chromosomes 1, 7 and 16 were observed in 
both groups of patients. Group II patients showed higher number of CA than group I. Group 
comparisons were statistically significant (P<0.001).                                                                   
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INTRODUCTION 
 
Prostate cancer (PC) is the most commonly diagnosed 
male malignancy and is rare to be diagnosed in men 
below 50 years age. Above this age, the incidence and 
mortality rate increase exponentially (Haas and Sakr, 
1997). Benign prostatic hyperplasia (BPH) is a common 
disease of male prostate gland and occurs in about one 
quarter of men in their fifties, one third of men in their 
sixties, and in about half of men �80 years (Mc Vary, 
2006). More than 80% of the cancers concomitantly arise 
with BPH in prostates (Bostwick et al., 1992).   

The frequency of chromosome instability in peripheral 
blood lymphocytes (PBL) is generally indicative of 
increased cancer risk for those exposed to DNA 
damaging agents (Bonassi et al., 1995).  

Karyotyping of solid tumours yields information about 
numerical and/or structural chromosome defects and PC 
is the most  difficult  carcinoma  to  study.  Rapid  develop 
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ments in cytogenetics have greatly advanced our knowl-
edge of CA in solid tumours, including PC.         

The aim of the present investigation was to find out the 
major CA present in both BPH and PC patients of 
Tamilnadu population and to make a comparative study 
between them. The study also analyses the relationship 
of the age with the incidence of CA in both PC and BPH 
patients. 
 
 
MATERIALS AND METHODS 
 
Subject recruitment 
 
Five ml of blood was collected from each of the 18 PC and 63 BPH 
patients ascertained from various hospitals of Tamil Nadu, who did 
not undergo any treatment. The subjects, based on their age were 
divided into two groups:  group I (�50 yrs) and group II (�51 yrs). 
PC patients: 7 in group I and 11 in group II; BPH patients: 34 in 
group I and 29 in group II. In all the patients, total PSA level was 
measured and the range of PSA values in BPH patients was 4 to 8 
ng/mL and in PC patients, 8 to 12 ng/mL. The work was carried out 
in accordance with the ethical standards laid down in the 1964 
Declaration of Helsinki. 
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Table 1. Major Chromosomal aberration in benign prostatic hyperplasia and prostate cancer 
patients.  
 

S/N Chromosome number PC BPH 

1 1 
46 XY, del (1p-) 

46 XY, t (1p-:6q+) 
46 XY, del (1p-) 

46 XY, t (1p+:9q-) 

2 7 

46 XY, del (7q-) 
46 XY/46 XY, del (7q-) 

46 XY, t (7p-:9q+) 
46 XY, inv (7p) 

46 XY, del (7q-) 
46 XY, t (7p-:1q+) 

3 16 
46 XY, del (16q-) 

46 XY, t (16p-:9q+) 
46 XY, del (16p-) 
46 XY, del (16q-) 

 

PC: Prostate Cancer; BPH: benign prostatic hyperplasia; del: deletion; t: translocation; inv: 
inversion. 

 
 
 
Chromosomal aberration assay  
 
All chemical reagents were purchased from Sigma Chemicals, 
except colcemid (Gibco Laboratory). Leukocyte cultures were set 
up following standard procedures in our laboratory (Hoyos et al., 
1996). 0.5 ml blood was added to 4.5 ml RPMI 1640 medium 
supplemented with 10% fetal bovine serum, 2 mM l-glutamine, 1% 
streptomycin-penicillin, 0.2 ml reagent grade phytohemagglutinin, 
and was incubated at 37ºC. After 50 h, cultures were treated with 
0.1 mg/ml colcemid to block cells in mitosis. Lymphocytes were 
harvested after 52 h by centrifuging cells to remove culture medium 
(800–1000 rpm), addition of hypotonic solution (KCl 0.075 M) at 
37ºC for 20 min to swell the cells, and treated twice with Carnoy’s 
fixative (3:1 ratio of methanol: acetic acid). Slides were carefully 
dried on a hot plate (56ºC, 2 min). Three days later, slides were 
stained using the Trypsin-giemsa technique. For the CA analysis, 
100 complete metaphase cells in first cell cycle were evaluated per 
subject under a Leica microscope (100x)  
 
 
Statistical application 
 
Statistical analysis was performed using software SPSS version 13. 
Group difference were assessed by mean ± SD and Mann Whitney 
– U test  
 
 

RESULTS AND DISCUSSION 
 

The mean ± SD CA for group I PC patients was: 48.28 ± 
1.11 and for BPH patients, 45.52 ± 3.48. For group II the 
corresponding values were: 60.54 ± 6.0 and 55.68 ± 3.10. 
The major CA in PC patients were observed on 1, 2, 3 6, 
7, 9, 16, 22, and X chromosomes and in BPH patients on 
1, 7 and 16 and Y chromosomes (Table 1). Group 
differences are statistically significant (P<0.001).  

PC in men is a leading cause of morbidity and mor-
tality. Small prostatic carcinomas in up to 29 percent of 
men aged 30 to 40 years and 64 percent of men of 60 to 
70 years old (Sakr et al., 1994).    

Chromosomal instability is considered to be a primary 
event in neoplastic transformation and also as a marker 
of cancer progression (Rabinovitch et al., 1999; Hawkins 
et al., 2000; Burt et al., 2000). For all types of cancers, 
Bonassi et al. (1995) reported a significant increase in the 
mortality rate in subjects who had shown increased levels 

of CA in their lymphocytes. The present study supports 
this observation. PC patients showed the major CA on 
chromosome 1, 2, 3 6, 7, 9, 16, 22, and X. Observation of 
too many numerical aberrations on different chromo-
somes is not surprising.  About 50% of the PC patients 
were found to have an aneuploid DNA content. In BPH 
patients, deletion, translocation, inversion and mosaics 
have been found on chromosomes 1, 7, 16 and Y.  

Chromosomes 1, 7, and 16 were affected in both the 
groups of subjects. Chromosome 1 showed deletion and 
translocation in both PC and BPH Patients. Chromosome 
1 has a breakage-prone site, which has been reported to 
be sensitive to environmental clastogens (Conforti-Froes 
et al., 1997) and is thought to be involved in both early 
and late stages of tumor development (Grosovsky et al., 
1996). 
 In chromosome 7, deletion, translocation, inversion and 
mosaics were observed in 4 of the 18 PC patients. 
Deletion and translocations were observed in 11 BPH 
patients.  Aberrations were more frequent in group II than 
in group I patients. Deletions of 7q were the first CA to be 
reported in PC patients (Sandberg et al., 1992). Gain of 
chromosome 7 has been earlier reported (Micale et al., 
1992). Similar results were reported in an earlier study on 
PC patients (Balachandar et al., 2007). Trisomy 7 was 
found to be a novel marker for human PC progression, 
but not of survival (Teixera et al., 2000). A previous study 
also reported trisomy of Chromosome 7 in BPH patients 
(Aly et al., 1993).  
 In the present study deletion and translocation were 
observed on chromosome 16 in both the groups of PC  
patients whereas in BPH patients only deletions were 
observed. An increased rate of LOH and structural abnor-
malities and trisomies were reported in PC patients in 
some earlier investigations. 

Group II subjects showed more CA than group I sub-
jects. An age-related increase in aneuploid cells in 
human lymphocytes has been reported in a number of 
studies (Nowinski et al., 1990; Kunimi K. et al., 1991; 
Miyauchi et al., 1992 and Balachandar et al., 2007).  

Age is directly proportional to the  CA  frequency (Bala- 
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chandar et al., 2007); the present study suggests a direct 
relationship between total PSA levels, age and CA. 
Chromosome 1, 7 and 16 showed CA in both the groups 
of patients which may be helpful in the early detection 
and treatment of the disease.  

Identification of chromosome aberrations facilitates 
cloning of the relevant genes that may be involved in 
tumorigenesis. The present study shows that the CA may 
be a potential biomarker for BPH and PC. These markers 
may have relevance in diagnosis and staging of PC and 
BPH cancers, and thus may reduce the need for invasive 
testing.  
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