


Histomorphological Demonstration of Stromal Components in Palpable Female Breast Tumors, Counterstained with Annatto Seed crude Extract	Comment by Sri Wahyuni: It is better for the title to highlight the comparative aspect. Ex: Evaluation of Different Solvent Extracts of Bixa orellana as Natural Histological Counterstains in Breast Pathology


Abstract	Comment by Sri Wahyuni: The abstract must follow the IMRAD format. 
Background: Annatto seed, obtained from Bixa orellana, contains natural yellow-orange pigments that may have potential application as biological staining agents. This study evaluated the histomorphological demonstration of stromal components in palpable female breast tumors using crude annatto seed extracts as counterstains to hematoxylin.	Comment by Sri Wahyuni: Objective: State that the study compares the effectiveness of three solvents. 	Comment by Sri Wahyuni: Explain why natural dyes are important. 
Methods: A total of 100 female breast tissue blocks were examined, comprising fibroadenoma (40 blocks), fibrocystic change (30 blocks), and invasive ductal carcinoma (30 blocks). Dried annatto seeds were used for crude dye extraction. One hundred grams of seed material was extracted in 200 ml of each solvent, including 95% ethanol, 70% ethanol, distilled water, and acetone. Phytochemical assessment of the extract was performed. Tissue sections were stained using routine hematoxylin and eosin as the control method, while the annatto seed extracts were used as counterstains to Harris hematoxylin. Stained sections were evaluated photomicrographically for staining intensity, visibility of stromal components, and preservation of tissue architecture.
Results: The extracts produced varying colour intensity and staining performance. Acetone produced the highest colour yield and volume, followed by 95% ethanol, 70% ethanol, and distilled water. However, sections stained with acetone showed a yellowish background that reduced cellular clarity. Sections counterstained with 95% ethanolic extract showed clearer stromal visualization and better preservation of tissue morphology across fibroadenoma, fibrocystic change, and invasive ductal carcinoma when compared with the other crude extracts. The appearance was closer to that observed in routine hematoxylin and eosin-stained control sections.	Comment by Sri Wahyuni: Do not simply write that 95% ethanol was better. Instead, explain: what was better, on which tissue, and compared to what. 
Conclusion: Crude annatto seed extract, particularly the 95% ethanolic preparation, demonstrated potential as a counterstain for stromal components in selected palpable female breast tumors. Further optimization and quantitative validation are required before routine diagnostic use can be recommended.
Keywords: Stromal components, palpable tumors, female, breast, counterstain, extract.



INTRODUCTION 	Comment by Sri Wahyuni: Identify the research gap. 
A palpable breast abnormality is one of the most common presenting clinical breast complaints. Although the majority of palpable abnormalities are benign, they are among the most common presenting symptoms of breast cancer, and those breast cancers detected symptomatically tend to have poorer prognosis than their screen-detected counterparts (Katerina et. al., 2019). More than 25% of women are affected by breast disease during their lifetime, the vast majority of whom will complain of a new breast lump. Fortunately, most of these will be benign, with breast cancer only diagnosed in 10% of new breast lump (Francois et. al., 2022). A palpable lump can cause understandable anxiety for the patient and lead to repeated clinical and imaging evaluation, biopsy, and surgery. A palpable breast mass is defined as a dominant mass if it is 3-dimensional, distinct from surrounding tissues, and asymmetrical relative to the other breast. A dominant mass will persist throughout a menstrual cycle. Smooth, well demarcated dominant masses that are mobile are often benign.
Annatto (E-160B) is a natural yellow–orange dye obtained from the plant Bixa orellana, which causes less toxicity and generally exhibits better biodegradability and compatibility with the environment, when compared with synthetic colorants (Shahid-ul-Islam et. al., 2014). The food colour annatto is obtained from the outer layer of the seeds of the tropical tree Bixa orellana L. The principle pigment in annatto, cis-bixin, is a carotenoid, which is contained in the resinous coating surrounding the seed itself. Processing is primarily done by abrading off of the pigment in an appropriate suspending agent for production of the native bixin from the seed (Raju et. al., 2022). Processing may alternatively involve aqueous alkaline hydrolysis with simultaneous production of norbixin. Traditionally, water or vegetable oil is used as a suspending agent, although solvent extraction is now also employed to produce more purified annatto extracts. Microcrystalline bixin products of 80 - 97% purity have been developed as a response to the need for more concentrated annatto extracts. The main color pigments of annatto seeds are bixin and nor-bixin, extracted from the outer coating of the seeds (Taham et. al., 2015).
The phytochemical screening of the crude aqueous extract of B. orellana indicates the presence of flavonoids, tannins, anthraquinones, saponins and terpenoids. Acetone extract indicates the presence of terpenoids and glycosides. Methanol extract indicates the presence of tannins and glycosides. Ethanolic extract indicates the presence of tannins, flavonoids, saponins, steroids and terpenoids. Hexane extract indicates the presence of glycosides  (Alcazar-Alay et al., 2016).



Materials and Methods 
Study Area
This study was carried out on female patients visiting the Rivers State University Teaching Hospital, 6-8 Harley Street, Old GRA, Port Harcourt. Written informed consent was taken from all the study subjects prior to inclusion in the study. A total of 100 patients presenting with palpable breast mass were included in this study based on inclusion and exclusion criteria. Only female patients of age group 15–60 years  with clinical diagnosis of breast lump were included. Female patients having history of previous trauma to the breast, and with recurrent malignancy, or on chemotherapy/radiotherapy were excluded.


Plant Identification	Comment by Sri Wahyuni: Add: location coordinates, harvest time, storage conditions. 
The plant was identified by the Herbariun of the Department of Pant Science and Biotechnology, Faculty of Science, Rivers State University, Nkpolu-Oroworukwo and was assigned an identification number: RSUPbH0196 by DR. M. G AJURU in August 2024. 
Phytochemical Analysis of the Extract	Comment by Sri Wahyuni: The following must be added: seed weight, solvent volume, ratio, extraction time, temperature, filtration method, evaporation, final concentration. 
The phytochemical in the extract were determined quantitatively and qualitatively using classical methods and spectrophotometric methods (spectro UV-Vis UV- 2500 manufactured by LaboMed Inc, USA) respectively. This was carried out in the department of Biochemistry, Faculty of Science, Rivers State University, in accordance with ISO 17025.
Dye Extraction/Preparation
The seeds were commercially obtained from a local town in Ubima, a village in Ikwerre Local Government Area in Rivers State, Nigeria and were sun dried. 
  Ethical Consideration
Ethical approval for the study was obtained from the ethical committee of the Rivers State University Teaching Hospital. 
 Data Analysis	
The result obtained from the staining reaction of B. orellana seed extract where photomicrographically presented and analyzed after photomicrography sections of all staining intervention where taken and compared H. and E staining techniques.

RESULTS	Comment by Sri Wahyuni: Results – Break down into: 5.1 Extraction yield Create a table. 5.2 Phytochemical results Create a table. 5.3 Staining quality Create a scoring table. 5.4 Comparison Create a graph. 5.5 Histological findings Display images. 
4.1 	Crude Extract of Annatto Seed
There were varying degrees of colour intensity observed from the various solvents used to extract the dye from the dried seeds of annatto. The volumes are also not the same. Acetone gave the highest volume of extract and the repeat colour. 95% ethanolic extract gave a lesser volume compared to acetone, 70% ethanolic extract also and distilled water giving the least colour and volume.
Histological Analysis 
Fibrocystic Change
The photomicrographs obtained from the breast tissue stained with hematoxylin and eosin shows proliferation ducts and stroma. The ducts are lined by double layer of benign. Cells. 
Photomicrograph obtained from sections stained with acetone appears to be poorly stained and not well differentiated with obvious yellowish background.
Also, sections stained with 70%extract appears to be poorly stained and also not well differentiated with obvious yellowish background as well. 
In contrast, photomicrographs obtained from 95% extract shows a clearer stain with visible stromal components and no obvious yellowish background.


Fibroadenoma
The photomicrographs obtained from the breast tissue stained with hematoxylin and eosin shows encapsulate benign biphasic neoplasm composed of gland lined by both liminae and myoepithelial cell. 
Photomicrograph obtained from sections stained with acetone appears to be poorly stained and not well differentiated with obvious yellowish background, but still retaining the tissue architecture. 
Also, sections stained with 70%extract appears to be poorly stained and also not well differentiated with obvious yellowish background as well. 
In contrast, photomicrographs obtained from 95% extract shows a clearer stain with visible stromal components and no obvious yellowish background and clearer tissue architecture and morphology
Invasive ductual carcinoma.
The photomicrographs obtained from the breast tissue stained with hematoxylin and eosin shows desmoplastic stroma with intense infiltrate of lymphocytes and plasma cell and a moderate mitotic rate
Photomicrograph obtained from sections stained with acetone appears to be poorly stained and not well differentiated with obvious yellowish background, but still retaining the tissue architecture. 
Also, sections stained with 70%extract appears to be poorly stained and also not well differentiated with obvious yellowish background as well. 
In contrast, photomicrographs obtained from 95% extract shows a clearer stain with visible stromal components and no obvious yellowish background and clearer tissue architecture and morphology
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Figure 1: Breast Tissues showing Collagenous Fibrous Band Staining Light Yellow and Inflammatory Cells (95% Ethanolic Extract, x 40) (Fibroadenoma)  
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Figure 2. Breast Tissues showing Collagenous Fibrous Band Staining Light Yellow and Inflammatory Cells (Acetone Extract, x 40) (Fibroadenoma)  
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Figure 3: Breast Tissues showing Collagenous Fibrous Band Staining Light Yellow and Inflammatory Cells (H&E x 40) (Fibroadenoma)  
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Figure 4: Breast Tissues showing Bands of Cancer Cells invading the Stroma (95% Ethanolic Extract, x 40) (Invasive Ductal Carcinoma IDC)  
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Figure 5: Breast Tissues showing Bands of Cancer Cells invading the Stroma (Acetone Extract, x 40) (Invasive Ductal Carcinoma IDC)  
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Figure 6: Breast Tissues showing Bands of Cancer Cells invading the Stroma (H&E x 40) (Invasive Ductal Carcinoma IDC)  
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Figure 7: Breast Tissues showing Collagenous Fibrous Band Staining Light Yellow embedded in cyst of various sizes and shapes (95% Ethanolic Extract x 40) (Fibrocystic change)  
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Figure 8: Breast Tissues showing Collagenous Fibrous Band Staining Light Yellow embedded in cyst of various sizes and shapes H&E x 40) (Fibrocystic change)  
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Figure 9: Breast Tissues showing Collagenous Fibrous Band Staining Light Yellow embedded in cyst of various sizes and shapes (Acetone Extract x 40) (Fibrocystic change)  

DISCUSSION 	Comment by Sri Wahyuni: Outline: A. Why 95% ethanol is superior. Discuss polarity. B. Why acetone is unsuitable. Discuss pigment extraction. C. The relationship between bixin and staining. D. Comparison with other studies. Examples: Natural dyes: Hibiscus, beetroot Turmeric, henna Saffron E. Clinical implications Can it replace eosin? What are the requirements? 

The study was centered on the histomorphological demonstration of stromal components of palpable tumors of the female breast counterstained with crude extract of annatto seed. Phytochemical analysis of the plant extract used indicated the presence of carotioniod s and polyphenols.  
Extracts gotten from the various solvents all show a brown to orange coloured liquid with the acetone giving a very dark brown/orange colour, the 95% alcohol a clear brown colour, the 7o% alcohol giving a light and clear brown colour, while the distilled water gave a little or bright brown colour compared to the other solvents. The varying colour intensity shows that B. orellana seed has a significant extractive value on different solvents and this is in agreement with the results of Nnaemaka et al., (2019).
The staining reaction of B. orellana from different solvents as observed from the study shows different staining degrees, with 95% alcoholic extract staining the most followed by 75% alcoholic extract and acetone staining the least.
These staining reactions were observed at the pH of 5.5% - 6.5%. This is in agreement with the chemical theory of staining as explained by Avwioro (2010), that certain staining reaction on tissue should depend on pH in relation to the iso-electric points of the dye molecules. 
B-Orellana can be said to be a compound dye or a neutral dye as it stains both nucleus and cytoplasm of the cell.
Staining Effect on Palpable Tumors of the Breast

Inflammatory Changes (fibrocystic change)
The H&E stain as seen in Figure 2 acts as a control (a baseline or standard). The section reveals preserved lobular architecture, cystic dilated ducts, some of which are lined by columnar apocrine metastasis. Also there are areas of mild periducatal lymphocyte infiltrates, thestroma appears to be densely desmoplastic. That is increased density of fibrous stromal tissue surrounding the ducts and lobules thereby giving the tumor like feeling (Apeksha et. al., 2022).
The section stained with 95% ethanol extract reveals a well stained slide with a well preserved tissue architecture and visible diagnostic features. The cytoplasmic and nuclear components are well differentiated with little to negligible yellow colouration seen. Therefore is a good diagnostic result. Also sections from slides stained with acetone also show tissue architecture preservation with visible diagnostic details as seen in the H&E stained slide, but there tends to be a yellow colouration that tends to obscure proper visibility of the cellular details hence making the slide blurry and translucent.
Benign breast tumor (fibroadenoma)
Sections from the H &E stained slide revealed an encapsulated, biphasic neoplasm with proliferating acini lined by luminal and mega epithelial cells. In 95% ethanolic extract stained slides, it was observed that the histologically diagnostic features just as seen in the standard were well visualized and identified with no distorted tissue architecture. The stroma components were also observed with the extract imparting a yellow coloured background to give a contrast to the hematoxylin. Also yellow colouration was also seen on the slide.
Malignant breast tumor (invasive breast carcinoma)
Hematoxylin and Eosin stained slide serving as the standard for this disease, reveals a well differentiated stain with clear stroma components. The slide shows the presence of a wide area of haemorrhagic necrosis, no lymphovascular invasion, stroma marked with desmoplasia, and moderate lyphoplasmocytic infiltrate. The slide also shows a moderate mitotic rate with about 20-30%of glandular differentiation. These shows features of an invasive breast carcinoma of no special type.
The slides stained with 95% ethanol extract reveals diagnostic stroma features like those seen in hematoxylin and eosin stained slides. There was psroper cellular and cytoplasmic differentiation and visualization with no interfering colour. In contrast, acetone stained slide shows cellular differentiation and identification of diagnostic features, although inferring colouration was observed.
Conclusion
This study evaluated crude annatto seed extracts as counterstains for demonstrating stromal components in palpable female breast tumor sections. The examined tissue blocks included fibroadenoma, fibrocystic change, and invasive ductal carcinoma. Among the solvents used for extraction, acetone produced a strong colour yield, but its staining performance was limited by a yellowish background that reduced cellular clarity. The 95% ethanolic extract showed comparatively better staining quality, with clearer visualization of stromal components and better preservation of tissue architecture across the examined breast lesions. Its staining pattern was closer to the routine hematoxylin and eosin control than the other crude extracts assessed in the study.
The findings suggest that 95% ethanolic annatto seed extract may have potential as a natural counterstain in histological demonstration of breast stromal components. However, the observations remain primarily descriptive. Further work is required to standardize extraction conditions, staining duration, pH, concentration, and storage stability. Quantitative scoring, statistical analysis, inter-observer assessment, and comparison with established counterstains are also necessary to confirm reproducibility and diagnostic usefulness.
Limitations
This study has some limitations. The staining outcomes were mainly assessed descriptively, and no quantitative scoring table or statistical comparison was provided for staining intensity, stromal visibility, or tissue architecture preservation. Details of the extraction and staining procedures, including extraction duration, filtration, concentration, staining time, and pH adjustment, were not fully described. Although 100 breast tissue blocks were examined, the number of sections prepared from each block and the method of slide evaluation were not clearly stated. Observer blinding and inter-observer agreement were also not reported. The storage stability of the extracts was assessed only over a short period, which is insufficient to establish shelf life. In addition, the study focused on selected breast lesions only, so the findings may not be generalizable to other tissues or diagnostic settings.
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