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Abstract Immunohistochemistry (IHC) is a technique 

used to quantify the expression of biomarkers in 

antigens and tissues by making them visible. The IHC 

technique is based on a binding reaction. Human 

epidermal growth factor receptor 2 (HER2) is a 

receptor protein present on the surface of cancer cells 

and used as an indicator for breast cancer Four 

paraffin-embedded breast sections were shown positive 

HER-2 expressed cells. The percentage of positive cells 

of carcinoma breast tissue was 6% whereas the 

percentage of normal tissue was less than 1%. 
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I. Introduction 

I. Antibody binding reactions by IHC 

technique 

Human epidermal growth factor receptor (HER-2) is 

the significant marker that associates with breast 

cancer and other cancer development. It is 

specifically involved with cell development and it is 

found that 20-30% from over expressed Her-2 was 

associated with aggressive breast cancer (Pinhel et al. 

2012). According to American Society of Clinical 

Oncology / and American of Clinical Pathologist who 

recommended the guidelines for precise use of Her-2 

as a predictive biomarker (Wolff et al. 2007).  

Immunohistochemistry (IHC) is a method that 

depends mainly on antigen antibody reaction where 

the antibody binds to the particular antigen on the cell 

surface membrane (Matos et al. 2010). IHC 

combined with staining design are used for detection 

of HER-2 overexpression in breast cancer (My cancer 

genome 2014). This technique has two stages; (1) 

Slide preparation includes both sample fixation and 

tissue processing (2) Interpretation and quantification 

of the yielded receptor expression (Matos et al. 

2010). The best pH average of IgG reaction that 

performed by IHC method is between 6.5_8.5 

(Montero 2003). 

Indirect immunohistochemistry is based on ABC 

[Avidin/Biotin Enzyme Complex] system which 

includes both the primary antibody (Rabbit anti-

human HER-2) and secondary antibody (Bionylated 

goat anti-rabbit) as shown in figure (1). Non-specific 

binding receptors that located on the cell surface are 

blocked via a blocking agent (Normal goat serum) 

before the addition of primary antibody. Following 

that, the primary antibody is added and it should be 

washed in order to remove the excess antibodies. 

Wash after the secondary antibody incubation and 

ABC added to form antigen-antibody complex to 

enhance the signal produced. Lastly, HRP enzyme's 

substrate, 3.3 diaminobinzidine tetra hydrochloride 

(DAB) is added to react with the enzyme which 

results in brown colouration of the cell membranes 

that indicates the positivity of HER-2 receptor 

overexpression on the surface of those cancerous 

coloured cells (Figure1). 
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Figure (1) Indirect immunohistochemistry technique 

that based on antibody-antigen reaction, which 

involves a primary and secondary antibody. a 

primary antibody (Rabbit anti-A) is unconjugated one 

that reacted with an antigen whereas a secondary 

antibody (Goat anti-rabbit) is often conjugated and 

directly attached to the receptor portion. 

II. Preparation of histological staining tissues 

In order to examine a human cells and tissue under 

the microscopy, the tissue and cells should be 

prepared and processed properly. There are many 

steps for tissue preparation including, section 

preparation, fixation, processing, embedding, 

sectioning, and staining (Rolls 2011). 

1. Section preparation 

Specimens can be preserved in two basic used 

techniques, (1) Keep tissue in frozen section which is 

a quick technique. (2) Put the specimen into a liquid 

solution that has the ability to transfer the tissue into 

a solid material (Rolls 2011). 

2. Fixation 

It is the most important step in tissue preparation for 

a microscopic visualization. Fixation is achieved by 

arresting the activity of enzyme, Microorganisms 

death. Fixation must be made as soon as possible 

after separation of sample from the human body to 

gain a good histological result. The most common 

used fixation agent is formaldehyde; following tissue 

separation should be immersed into formalin from six 

to twelve hours before the tissue processing (Kumar 

and Rudbeck 2009). 

 

3. Processing 

Tissue processing performs for paraffin-embedded 

section by using of special automated instruments. 

There are varying sequences of solvents that are 

capable to infiltrate the automated instruments in 

order to produce a molten paraffin wax. This step has 

a range of time from 1-12 hours to be completed that 

depends on the size of tissue. Tissue sample passed 

through several phases of dehydrating and clearance 

solutions (Ethanol and Xylene) before they engaged 

inside molten paraffin wax which is impermeable to 

water (Rolls 2011). 

4. Embedding 

Following tissue process, the specimens are located 

in an embedding place. In this embedding centre, the 

specimens are detached from their cassettes and 

positioned in filled wax molds. This is an important 

step because it will define the level of section cut and 

visualization under a microscopy. Further wax has 

been added to the tissue that placed on top of mold 

which carries the structural histological description of 

specimen to help in their attachment. Allow the 

specimen to solidify on a cold place after removing 

of the specimen from the mold. The cassette now 

ready and full  with paraffin wax and form part of the 

block which is responsible for clamping in the 

microtome. Now the specimen inside the blocking 

part is ready for sectioning step (Cormack 2001). 

5. Sectioning 

Microtome apparatus is using in the sectioning of 

paraffin wax tissue at 3-5 µm thickness. Sections are 

sliced as a single layer of cells which is attached 

together side by side. Sections are placed in a 

flotation bath with warm water to help them in flatten 

process then dry the sections up to be ready for 

staining (Rolls 2011). 
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Figure (2): A rotary microtome which is 

used in sectioning process (Rolls 2011).  

 

6. Staining and Mounting 

Staining is required for identification of the 

morphological structural of tissues under the 

microscopy. Haematoxylin and eosin (H&E) stain is 

the most commonly used stain which is providing the 

basic structures of cells. H&E stains nuclei in blue 

colour and cytoplasm and other extracellular 

constituents in pink colour. Once staining achieved 

the DPX is added on the sections and then roofed 

with a glass coverslip to be ready for visualization 

under the microscope to give a final pathological 

report (Kumar and Rudbeck 2009). 

 

III. Result 

A.  Identification of histological staining 

tissues under a light microscope 

Four different histological tissues were provided to 

identify the nature of tissue by using a light 

microscopy.  

Slide (A)  

A slide section shows normal architecture of lung 

tissue. It is characterised by presence of empty sacs 

which are recognised as alveolar spaces. Also it 

contains alveoli and alveolar ducts that filled with air 

and alveolar cells which are surrounded by 

connective tissue and blood capillaries in between  

Figure (3).   

 

 

Figure (3) A normal lung tissue sample stained with 

H&E stain (A) the section under 10X magnification 

lens which shows Alveolar ducts and alveolar  sacs 

(B) same  section under 40X magnification lens 

which shows alveolar cells and alveoli. 

Slide (B) 

This slide identified as a normal stomach section that 

shows the mucosa layer of the stomach. Stomach 

epithelia are simple columnar type of epithelia. This 

slide shows a parietal cells that contriputing in 

hydrochloric acid secretion and intinsic factor. In 

addition to mucus neck cells which is responsible of 

mucus release that has a role in lubrication of both 

glandular and mucosal surfaces (Figure 4). 

 

Figure (4) Normal stomach tissue was stained with 

H&E stain and examined under the light microscope. 

(A) Stomach specimen under 10X lens magnification. 

(B) Under 40X lens magnification which shows both 

parietal cells and mucus neck cells. 

Slide(C) 

This section shows  normal Hepatic (Liver) structure 

that identified  by presence of the hepatic lobules 

http://www.leicabiosystems.com/typo3temp/pics/Sci_Lab_Histo_Lead0009_03_1703ba0fa3.jpg
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which are the functional unit of liver. Hepatic lobule 

contains of many compressed hepatocytes cells that 

separated by bile ducts. Portal triad consists of three 

main copartments, hepatic artery, portal vein, and a 

bile duct Figure (5). 

Figur   

 

Figure (5) A normal liver tissue which is stained 

with H&E stain and viewed under a light microscope. 

(A) Shows a liver tissue under 10X magnifying lens, 

a sample shows presence of hepatic lobules and 

portal triad. (B) Shows the hepatocytes and bile ducts 

under 40X magnifying lens. 

Slide (D)  

This specimen identified as a normal kidney tissue 

that shows appearance of collecting renal ducts which 

are surrounded by nephrons. Nephrons have two 

constituents: renal corpuscle and renal tubule. Also 

the kidney tissue has blood vessels, lymphatic, 

nerves, and urinary spaces are present in the 

connective tissue (Figure 6).  

 

 

Figure (6) Normal Kidney sample that stained with 

H&E stain and examined under alight microscope. 

(A) A kidney tissue under 10X magnifying lens 

which shows the collecting tubules and blood vessels. 

(B) Same section under 40X magnifying lens that 

shows glomerular capillary and renal corpuscle. 

B. Microscopic visualization of Breast 

carcinoma HER-2 slides 

Four paraffin-embedded breast sections were 

provided and examined by indirect 

immunohistochemistry method. This method was 

used in order to detect the HER-2 receptor 

overexpression in cancerous breast tissue. Under a 

light microscope, the slides were visualised and the 

positive HER-2 expressed cells were counted Figure 

(7). Measurement of immunopositive cells were 

obtained by measuring both the mean and standard 

deviation of counted cells by using of class results 

(Table I). The results of mean and standard deviation 

are presented on the chart by bar error (SE) Figure 

(8). Furthermore, the percentage of immunopositive 

cells of normal and malignant samples were 

calculated and presented on the chart. The percentage 

of positive cells of carcinoma breast tissue was 6% 

whereas the percentage of normal tissue was less than 

1% (Figure 9). 
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Figure (7) Assessment of HER-2 expression in 

Breast carcinoma specimens which are identified by 

indirect immunohistochemistry technique. (A) Shows 

a negative HER-2 expression (score 0) where there is 

showing no cell membrane (brown colour) staining. 

(B) shows powerfully positive (3+) cell membrane 

brown staining which indicates to HER-2 

overexpression in breast cancer. (According to 

DAKO guidelines scoring system 

 Table (I) The mean (M) and standard deviation (SD) 

of 9 group results of immunopositive cells of normal 

and carcinogenic cells. 

 

 

 

 

 

Figure (8) Bar chart shows the Mean and Standard 

deviation of both total cells and positive cells of 

normal and carcinogenic breast tissues (Class 

results). Also the error Bars with standard deviation 

(SE) of those cells was applied. TCs, Total cells. PCs, 

Positive cells. 

 

Figure (9) Bar chart shows the percentage of 

immunopositive cells (group 6 results) among normal 

and carcinogenic breast cancer. 

IV. Discussion  

Identification of provided histological staining tissues 

(A, B, C, and D) was obtained according to the 

normal histological morphology of those tissues as 

lung, stomach, liver, and kidney. The hallmark 

structure of that tissue was the key to identify that 

tissue. For example, the lung was identified by 
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finding of bronchiole and alveoli, Stomach by 

presence of parietal cells and mucus glands. Liver 

identified by hepatic lobules and portal triad. Kidney 

was known by its renal corpuscles and nephrons. 

H&E staining is the most widely used stain in histo-

pathological laboratory. H&E staining is specifically 

used in medical diagnosis of biopsy malignant 

samples (Kumar and Rudbeck 2009). Haematoxylin 

is basic dye which stains the nucleus in blue-purple 

colour while the eosin is acidic dye that stains the 

cytoplasm and cell organelles in bright pink colour 

(Fischer, et al 2008). There are many disorders can 

be diagnosed by using H&E stain alone however 

further stains and more specific techniques are 

required to provide a full histological information on 

the examined tissue.  

Poor prognosis for breast cancer patient is well 

correlated with overexpression of HER-2 receptor in 

cancerous cells (Genentech 2014).  HER-2 gene 

overexpression allows the cell division, 

multiplication, and growing in a rapid manner than 

usual. Several researches show that patient with 

positive breast cancer HER-2 has greater chance of 

recurrence of disease, and reduced survival rate in 

comparison to patient with HER-2 negative breast 

cancer (Genentech 2014).Determination of HER-2 

level is indicated to assess the benefits that gained 

from use of antitumor treatment (Herceptin) to treat 

an aggressive breast cancer (Hugo et al. 2009). 

Trastuzumab (Herceptin) combines with 

chemotherapy can stop the growth of malignant cells 

and they have a potential role in treating and 

improving the survival rate among women with 

HER-2 receptor overexpression (Pinel et al. 2012). 

According to Hercept scoring system (DAKO 

guidelines) the immunopositive cells that staining in 

brown colour should be more than 10% However, 

group (6) result was just 6% and this explains the 

negative HER2 expression which is showed no 

brown stain in breast cell membranes.   

IHC is a simple and cheap technique which is 

commonly used in detection of HER-2 receptor 

expression in breast cancer however, its quality in 

determination of drug responsiveness is not good as 

FISH method.  FISH is a standard method to 

detect HER-2 overexpression in breast cancer due to 

its specificity and sensitivity is higher than IHC 

(Wolff et al. 2007). In addition to Chromogenic in 

Situ Hybridization was also amplified to detect HER-

2 gene expression (Tanner et al. 2000). 
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