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Abstract  

The retinoblastoma gene was the first tumor suppressor gene identified that was altered not 

only in retinoblastomas but has been described in a wide variety of human neoplasms. The 

retinoblastoma gene encodes a nuclear phosphoprotein that in its hypophosphorylated stat plays an 

important role in regulation the cell cycle, thus preventing from tumor formation. This study was 

designed to determine pRB expression in a group of cervical tissues comprised of normal, 

premalignant and malignant lesions. A total of 60 cervical Ɵssue samples were included in this study. 

50 archival Ɵssue biopsy samples comprised a risk group for cervical neoplasia; these were selected 

from histopathology files of Al-kadhimya teaching hospital, Al-Ulwiya teaching hospital, Al-Yarmouk 

hospital, Medical City department of teaching laboratories, and from four private laboratories. The 

remaining 10 normal cervical postmortem Ɵssue biopsies were obtained from the insƟtute of 

forensic medicine and considered as control group. Immunohistochemistry was done for detection 

pRb expression. The results of this study found that there were significant differences of pRb 

expression between CINII/III or ISCC and normal cervical Ɵssue (p<0.01, p<0.05 respecƟvely). There 

was no significant difference between CIN I and CIN II/III (p>0.05). There were no significant 

differences between CIN I or CIN II/III and ISCC in relaƟon to pRb expression (p>0.05).This results 

suggest that Rb protein expression may be important in the pathogenesis of cervical carcinoma. 
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Introduction  

Cervical carcinoma is the second leading cause of the death in women worldwide [1]. In Iraq, 

the neoplasms of cervix uteri ranked the 6th among the commonest ten cancers in female during the 

period 1976-1985, whereas during the period 1995-1997 it ranked the tenth within the leading 
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cancers in females [11, 12]. From the overview of cervical cancer situaƟon we found that cancer of 

the cervix uteri consƟtutes 1.4% of the total number of cancer reported in 1995, 1996 and 1997, 

respecƟvely [11]. 

Many epidemiological studies over the last 20 years have established a strong associaƟon 

between the high risk of human papillomavirus (HPV type16 and 18) and cervical cancer, up to 95% 

of cases [21]. However viral infection alone is not sufficient to initiate malignant transformation. 

AddiƟonal geneƟc changes must occur in order for malignant transformaƟon [3]. 

pRb is a nuclear protein of 105 to 110 KDa and its locus is located on chromosome 13q 14 

[13,16]. Rb protein play a pivotal role in eukaryoƟc cell cycle regulaƟon. Hypophoshorylated Rb 

binds to transcripƟon factors of the E2F family and represses the transcripƟon of parƟcular cell cycle 

genes. When cell progress in mitosis from G0 through G1 to S-phase, Rb gets hyperphosphorylated 

by G1 cyclin-cyclin dependent kinases, releasing the transcripƟon factor E2F, which in turn acƟvates 

genes involved in DNA synthesis and cell cycle progression [4]. Rb remains phosphorylated during S, 

G2, and M, unƟl late M, when it is dephosphorylated by a specific phosphatase [16]. 

Materials and Methods 

Tissue Samples: A total of 60 Ɵssue samples from uterine cervix were included in this study. 50 out 

of 60 samples comprised a risk group in our study were obtained from archival paraffin embedded 

blocks selected from the histopathology files of Al-Kadhimiya Teaching Hospital, Al-Ulwiya Teaching  

Hospital, Al-Yarmouk Hospital, Medical City Department of Teaching Laboratories, and from four 

private laboratories. The remaining 10 samples (autopsies) which comprised a normal control group 

were obtained from the Institute of Forensic Medicine.   

Ethical approval for use of all specimens was obtained and the histopathologic diagnosis was 

confirmed by review of freshly prepared hematoxylin and eosin-stained slides by certified 

pathologists and classified according to criteria outlined by the World Health Organization.  

Materials:   

 Mouse Anti-Human Rb protein (DAKO); Clone: Rb1; Isotype: IgG1, kappa; Code number: M7131; 

Specificity to retinoblastoma gene product. 

 Research Kit detecƟon system; Code number OA315 (DakoCytomaƟon, Denmark).  

Procedure of Immunohistochemistry (IHC): The procedure of immunohistochemical was carried out 

in accordance with manufacturer's instructions (DakoCytomation, Denmark). The process include: 

baking the slides in a hot air oven at 60oC overnight and then washed in xylene. After gradual 
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hydration through graded alcohols, the sections were rinsed in distilled water. After that the antigen 

retrieval [6, 15] and endogenous peroxidase quenching were done. For localization of Rb protein, 

the secƟons were incubated for 60 min at 37oC with a 1:50 diluƟon of the monoclonal anƟbody of 

pRb then placed at 4oC overnight. After that the slides were visualized by the visualization reagent 

and incubated at 37oC for 30 min. 100 l freshly prepared DAB-substrate chromogen solution was 

placed onto the secƟon and incubated in darkness at room temperature for 10 min. Then the slides 

were rinsed gently with wash buffer and counterstained with Mayer's hematoxylin, dehydrated, 

cleared and mounted. 

Quality Control: Sections from a colon cancer patient that were known to be immunoreactive for 

pRb antibody were used as positive controls for pRb. Further, the admixed nonneoplastic 

inflammatory cells within the tissue were considered as internal positive control for pRb detection 

[17].The negaƟve control was obtained by replacing the primary anƟbody with PBS buffer [15]. Both 

positive and negative controls were included for each run of immunohistochemistry. 

Evaluation of the Immunostaining: 

Slides were examined by light microscope at X400 magnificaƟon. Cells were noted as posiƟve 

when they showed nuclear immunoreactivity (brown precipitate). Cytoplasmic staining was 

disregarded. Only the neoplastic region of each tissue section was evaluated. The percentage of 

positive cells in each tissue section was estimated on a semi-quantitative. Scale where O: less than 

10%, 1: 10-50% and 2: more than 50% of the total tumoural area. AŌer the  

 

examination of the slides by two independent observers, a global agreement was reach regarding 

the result [18]. 

Statistical analysis: 

Anova analysis program was used to calculate the difference in the mean of pRb 

immunostaining among different histological type of cervical lesions. Analysis was performed using 

SPSS program. A p value of less than 0.05 was considered staƟsƟcally significant. 

Results 

By using immunoassay techniques, we investigated pRb immunodetection pattern in normal 

tissues, CIN I, CIN II/III and ISCC. The pattern of pRb immunostaining and the histological diagnosis is 

summarised in Table (1).  
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pRb immunoreacƟvity was observed in 7/10 (70 %) of normal cases. All posiƟve cases 

showed +1 (10-50 %) pRb immunoreacƟve cells. The staining was found in parabasal cell layers of 

the squamous cervical epithelium. In these cases, the squamous epithelial cells in other cell layers 

were completely negaƟve for pRb protein expression. In CIN I, pRb staining was seen in 8/9(88.9%) 

of cases. The percentage of pRb positive cells was higher in CIN I than in normal cervical epithelium, 

5/9 samples were given a value of +1(10-50% of posiƟve cells). The pRb staining was confined in 

basal third of squamous epithelial of CIN I lesions. In CIN II/III, pRb staining was seen in 13/14(92.9) 

of cases, 6/14 samples were given a value of +1(10-50%) and 7/14 samples showed +2(>50%). 

CINII/III cases showed pRb-positive cells in basal two-third or full thickness of cervical epithelium, 

Figure: (1B and 1C). In ISCC 23/27(85.2%) of cases exhibited immunoreacƟvity for pRb, 11/27(40.7%) 

were given a value of +1 and 12/27(44.4%) showed +2(>50) pRb immunoreacƟvity, Figure: (1D).  

There were significant differences of pRb expression between CINII/III or ISCC and normal 

cervical Ɵssue (p<0.01, p<0.05 respecƟvely). There was no significant difference between CIN I and 

CIN II/III (p>0.05). And there were no significant differences between CIN I or CIN II/III and ISCC in 

relaƟon to pRb expression (p>0.05) Table (2). 

Table (1): Expression of pRb in relaƟon to histological type of the cases examined. 

Histological type 
pRb positive ( % ) 

Total ( % ) 
0 (<10 ) +1 (10-50) +2 ( >50 ) 

Normal 3/10 ( 30 ) 7/10 ( 70 ) 0 ( 0 ) 7/10 ( 70 ) 

CIN I 1/9 (11.1) 5/9 ( 55.6 ) 3/9 ( 33.3 ) 8/9 ( 88.9 ) 

CIN II/III 1/14 ( 7.1) 6/14 (42.9 ) 7/14 ( 50 ) 13/14 ( 92.9 ) 

ISCC  4/27(14.8 ) 11/27(40.7) 12/27(44.4) 23/27 ( 85.2 ) 

Table (2): The difference of pRb immunostaining among different histological type of cervical 

lesions. 

Histological type CIN I CIN II/III ISCC 

Normal 0.192 (NS) 0.004 (HS) 0.026 (S) 

CIN I � 0.146 (NS) 0.539 (NS) 

CIN II/III � � 0.241 (NS) 
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ISCC � � � 

*HS = highly significant (p<0.01), S = significant (p<0.05), NS = non significant (p>0.05) (Anova test, 

LSD) 

. 

Figure (1): Immunohistochemical staining of Rb protein. Staining by DAB chromogen (dark brown), 
counterstained with Mayer's heamatoxylin. [A] Colorectal carcinoma, positive control for pRb 
(X400). [B,C] pRb immunoreacƟve cells involving the basal two-third of CINII (B, X400) and enƟre 
of the thickness of CINIII lesions (C, X400) . [D] ISCC, showing 75 – 100% pRb immunorecƟve cell 
(X400). 

Discussion 

The protein product of the Rb gene (pRb) is a nuclear phosphoprotein that plays an important 

role in regulaƟng the cell cycle [14]. Therefore loss of normal Rb funcƟon may allow cells to 

proliferate in uncontrolled manner, not only to initiate event in tumorigenesis, but also as a step 

associated with malignant progression and progressive out come [18, 17]. 

This study showed overexpression of pRb in majority of premalignant and malignant lesions of 

the uterine cervix as compared with normal cervical aquamous epithelium (Table 1). StaƟsƟcal 

analysis showed significant differences in pRb expression between normal and CIN II/III lesions, also 

between normal and ISCC (Table 2). 

A B  

C D 
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On the protein level, previous analysis of pRb expression in cervical tissues ranging from 

normal to invasive carcinoma revealed a statistical difference in staining pattern of pRb between 

normal / reacƟve cervical biopsies and CIN lesions (p<0.05) [2]. Expression of pRb protein product 

(pRb) in normal ectocervical squamous epithelium and normal esophageal mucosa (78% and 100% 

respectively) was reported in previous studies [2, 22]. Our study showed a similar finding with 70% 

pRb expression which was limited to the basal third layer of normal cases.  

The primary antibodies used in this study were mouse anti-human Rb protein (Dako 

Cytomation, Denmark), which was recognized both the unphosphorylated and phosphorylated form 

of pRB may inhibit proliferation of mature differentiating epithelial cells, rather than controlling cell-

cycle progression of their dividing progenitor [18].   

Our study, pRb immunoreactivity was found in (88.9%, 8/9) CIN I and (92.9%, 13/14) CIN II/CIN 

III as compared to previous analysis in which (100%, 43/43) cervical intraepithelial lesions showed 

posiƟve pRb immunoreacƟvity [17]. While another study showed (94.4%, 34/36) CIN lesions (17 CIN I 

and 17 CIN II/III) showed posiƟve pRb immunoreacƟvity [2]. Higher proporƟons of pRb posiƟve cells 

were observed in CIN II/CIN III lesions as compare to normal cervical epithelium (Table 2) and this 

comparison was statistically significant (p<0.01). 

Increased pRb expression in premalignant and malignant lesions in general may be due to 

increase proporƟons of proliferaƟng cells [2, 22]. This is supported by the fact that 

hyperphosphorylated pRb is increased during G2/M phases [9].  

The pRb immunoreacƟve tumor cells were found in 23 out of 27 (85.2%) cases of invasive 

cervical carcinomas in this study. One study has reported pRb expression in all 74(100%) primary 

carcinomas of cervical analyzed [19], while another study showed pRb expression in 64/65 (98.5%) 

(Norniani et al., 2003)[17]. Our results were consistent with (CheƩy et al., 1997) [5]who found pRb 

expression in 43/50 (86%). 

We found(14.8%) of ISCC in our series had low or loss pRb expression. Low expression of pRb 

may be related to pRb inactivation resulting from complex formation with high-risk HPV E7 

oncoprotein and it’s degradaƟon [7,8]. AlternaƟve explanaƟon includes Rb gene mutations, but this 

has been shown to be infrequent in cervical tumors [10]. It has been proposed that mutaƟon in Rb 

gene play a limited role in these tumors and may represent the late event in carcinogenesis [17]. In 

our study, no attempt was made to study the influence of stage of the invasive cervical carcinoma on 

pRb expression, because the number of specimens evaluated in this study is too small to allow 

statistically significant conclusion to be drawn. Noraini et al. (2003) found that pRb-positive cells 
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were found in much higher percentages in well differenƟated ISCC (81.8%) compared to moderately 

and poorly differenƟated cases (64.3%, 7.1%, respecƟvely)[17].  

In a study carried by Wang and Lu (2004), found that the loss of nuclear pRb expression in 

small cell carcinoma is not evident may suggest that Rb protein is deregulate through two different 

mechanisms in HPV-related tumors. pRb deregulation is achieved through accelerated protein 

degradation as evidenced by a negative nuclear staining or pRb is inacƟvated by the HPV E7 

oncoprotein at the functional level and thus the nuclear pRb protein detectable 

immunohistochemically [20]. 

In this study, the majority of the pRb positive cases showed a heterogeneous staining pattern. 

The intensity of the nuclear staining varied from cells to cells with variable staining proportion of 

cells having an unstained nucleus. Similar finding have been observed and reported by (Zur Hausen 

et al, 1999)[22].This variaƟon in staining probably resulted from asynchronous progression of the 

cells through the cell cycle[17] . 

We found that some ISCC cases showed nuclear and cytoplasmic pRb staining but most 

published reports indicate nuclear staining in a variety of tumours and normal tissues, considering 

cytoplasmic localization as an artifact or related to Rb gene mutation. In addition, some of the 

actively dividing cell (mitotic cells) showed cytoplasmic immunoreactivity with or without staining of 

the chromosomes, indicating that in the absence of nuclear envelope pRb diffuses to other cellular 

locaƟon  [18]. However, addiƟonal studies should be carried out to support these observaƟons. 
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