
 

A REVIEW ON NATURALLY DERIVED SUBSTANCES AS A REPLACEMENT 

FOR HEMATOXYLIN AND EOSIN DYES IN ROUTINE TISSUE STAINING 

Hematoxylin and Eosin (H&E) staining is widely used as tissue staining in the routine of histopathology procedure. The shortage of Hematoxylin and hazardous effect of Eosin on humans, animals and environment is a main factor that lead in increasing of development natural dye for example 

plants, animals and minerals. The aim of this study is to review various natural sources from plants as a potential replacement for histological H&E staining on tissue samples. Manual and comprehensive searching was done with various studied of natural dyes are included and data were extract 

and tabulated. The extract from various natural dyes can be used and suitable to be alternative natural dyes to replacing the H&E staining. Natural dyes that suitable to replace Hematoxylin is Hibiscus sabdariffa. Baphia nitida, Curcuma longa, Lawsonia inermis, Khaya senegalensis, Pterocarpus 

soyoaxii, and Sorghum bicolor may useful in replacing eosin. Curcuma longa and Zingiber officinale may be useful for staining collagen tissue. 

ABSTRACT 

 

RESULT 

Research background 

Histological staining is the process preparation of tissue samples by staining 

using histological stains to aid in the microscopic study (1). The used of staining 

is to highlight important features of the tissue as well as to enhance the tissue 

contrast (2). There are two categories of dyes in the histological staining; 

synthetic and natural dyes. The natural dyes are made from natural sources such 

as plants and animals. The preparation of synthetics dye is mainly from various 

chemicals and also manmade materials. 

Problem statement 

The shortage of Hematoxylin and hazardous toward humans, animals and 

environments of Eosin is led to increasing development of dye from natural 

sources. 

INTRODUCTION 

Some comprehensive search of review paper entirely from GOOGLE 

SCHOLAR, RESEARCH GATE, PUBMED, SCIENCE DIRECT, PROQUEST, 

and manual search was done using several keywords, such as natural dyes, 

histological staining, organic stains, dye extracts and many more. 

These studies mainly used natural dyes from a plant on human or animal tissues 

in the study. Studies on plant tissue were excluded because this study focused on 

replacing the Hematoxylin and Eosin (H&E) staining for routine tissue 

procedure in histopathological studies. 

METHODOLOGY 

All natural dyes are known to be biodegradable, non-allergy and non-toxic and 

much better than synthetics dyes towards the environment, humans and 

animals. When the cell structures are acidic, the basic dyes will attract into it. 

Conversely, when the cell structures are basic, the acidic dyes will attract into 

the basic structure (3). Cytoplasm is basic structure while nucleus is acidic 

structure. The high dye concentration will move to the regions that containing 

less dye concentration in order for the dye move from their solutions into the 

unstained tissues and cells (4). The tissue component may stain with the dye 

when the tissue component itself have high affinity while the surrounding of the 

cell not, thus the dye will become a selective staining.  

DISCUSSION 

To be conclude, there are many natural dyes can be alternative for Hematoxylin 

and Eosin. Hibiscus sabdariffa can be the best alternative natural dyes for nucleus 

with bluish purple color while the cytoplasm with light pink color. As for Eosin, 

extract of Baphia nitida, Curcuma longa, Lawsonia inermis, Khaya senegalensis, 

Pterocarpus soyoaxii, Sorghum bicolor and Zingiber officinale may useful in 

replacing Eosin in routine histopathological staining. The best natural dyes may 

Curcuma longa and Zingiber officinale which are both of the extract showed 

similar potential to Eosin. However, Zingiber officinale gave a better result and 

staining compare to Curcuma longa. Besides, Curcuma longa, Pterocarpus osun 

may useful for staining collagen tissue. 

CONCLUSION 

To review various natural sources from plants as a potential replacement for 

histological Hematoxylin and Eosin (H&E) staining on tissue samples.  

OBJECTIVE 

Hematoxylin alternatives 

Lonchocarpus cyanescens  Hibiscus sabdariffa Control (H&E) Hibiscus Rosa Sinensis 

Eosin alternatives 

Control (H&E) Cola acuminata Baphia nitida Curcuma longa 

Eucalyptus sp. Lawsonia inermis Khaya senegalensis Pterocarpus soyoaxii 

Rosa indica (L) Sorghum bicolor Zingiber officinale 

Hematoxylin & Eosin (H&E) alternatives 

Syzygium cumini Morus nigra Pterocarpus osun Punica granatum 
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