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Abstract: This study investigates the efficacy of alcoholic extracts from Lawsonia inermis (Henna) leaves as a natural 

counterstain for elastic fibers in histopathological staining protocols, specifically comparing its performance to the 

conventional Verhoeff-Van Gieson method. Elastic fibers are critical components of the extracellular matrix, providing 

resilience and elasticity to various tissues. The study involved the extraction of henna dye and its application to tissue sections 

from guinea pigs, followed by histological analysis to assess staining quality. Results indicated that while henna extract 

exhibited some staining properties, it was less effective than the standard method, resulting in blurred images and 

inadequate differentiation of elastic fibers. These findings suggest that although henna has potential as a natural dye, further 

purification and optimization are necessary to enhance its staining capabilities. This research contributes to the growing 

interest in eco-friendly alternatives to synthetic dyes in histopathology, highlighting the need for sustainable practices in 

laboratory settings. 
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I. INTRODUCTION 

 

Elastic fibers, primarily composed of elastin and 

microfibrillar proteins, are essential for the structural integrity 

and functionality of various connective tissues, including 

skin, lungs, and blood vessels (Liu et al., 2004). Traditional 
staining methods for elastic fibers often rely on synthetic 

dyes, which pose health risks and environmental concerns 

(Bhuyan & Saikia, 2004). In contrast, natural dyes, such as 

those derived from Lawsonia inermis, have gained attention 

due to their potential as safer alternatives (Eom et al., 2001). 

Despite its widespread use in cosmetics and traditional 

medicine, henna has not been extensively explored as a 
histological stain 

https://doi.org/10.38124/ijisrt/25may126
http://www.ijisrt.com/
https://doi.org/10.38124/ijisrt/25apr126
https://doi.org/10.38124/ijisrt/25apr126


Volume 10, Issue 5, May – 2025                                 International Journal of Innovative Science and Research Technology                                          

ISSN No:-2456-2165                                                                                                             https://doi.org/10.38124/ijisrt/25may126 

 

IJISRT25MAY126                                                                                  www.ijisrt.com                                                                                                             157  

II. OBJECTIVES 
 

The primary objectives of this study were to evaluate 

the potential of Lawsonia inermis leaf extract as an alternative 

counterstain for elastic fibers and to compare its effectiveness 

with the conventional Verhoef Van Gieson staining method 

used for demonstrating elastic fibers. 

 

III. METHODOLOGY 

 

The study was conducted at the histopathology 

laboratory of Imo State University. Henna leaves were 

collected, dried, and extracted using 70% ethanol via a 
Soxhlet apparatus. Tissue sections from guinea pigs were 

prepared and divided into two groups: Group A was stained 

using the Verhoeff-Van Gieson method, while Group B 

utilized the henna extract as a counterstain. Staining quality 

was assessed microscopically, focusing on the clarity and 

differentiation of elastic fibers. 

 

IV. RESULTS 

 

Photomicrographs revealed that the Verhoeff-Van 

Gieson method effectively highlighted elastic fibers, 
demonstrating clear differentiation of tissue structures. In 

contrast, sections stained with henna extract showed blurred 

features and inadequate staining of elastic fibers, indicating a 

lower efficacy compared to the standard method. 

Photomicrograph of lung section stained with Verhoeff-Van 

Gieson Staining Technique  

 

 
Fig 1 Histological description. Features of the lungs were 

well demonstrated, showing the alveoli sac using Verhoeff-

Van Gieson. Magnification 100x 

 

 Photomicrograph of lung section stained with Verhoeff-
Henna (Lawsonia inermis) leaf extract Staining 

Technique 

 

 
Fig 2 Histological description 

 

 Features of the lung were poorly demonstrated. 
Chracteristic features appeared blurred with a dirty 

background. Magnification 100x 

 

V. DISCUSSION 

 

The study investigates the potential of Henna 

(Lawsonia inermis) leaf extract as a natural counterstain for 

elastic fibers in histological preparations, comparing its 

effectiveness to the conventional Verhoeff-Van Gieson 

(VVG) staining method. The findings reveal that while Henna 

extract possesses dyeing properties, it does not effectively 
stain elastic tissues as well as the traditional methods. This 

section will explore the significance of these findings in the 

context of existing literature and highlight the implications 

for future research. 

 

VI. ELASTIC FIBERS AND THEIR IMPORTANCE 

 

Elastic fibers are critical components of the 

extracellular matrix (ECM), providing resilience and 

elasticity to various tissues, including arteries, lungs, and skin 

(Liu et al., 2004). They are primarily composed of elastin and 

microfibrils, which include proteins such as fibrillin 
(Mecham & Davis, 1994). Elastic fibers' structural integrity 

and functionality are essential for maintaining tissue 

flexibility and supporting dynamic physiological processes 

(Watson et al., 1999). The degradation of these fibers is 

associated with various pathological conditions, including 

cardiovascular diseases and aging (Robinson & Godfrey, 

2000; Mohammed & Mustapha,1994). 
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VII. STAINING TECHNIQUES IN 

HISTOPATHOLOGY 

 

Histological staining is crucial for visualizing tissue 

structures and components. Traditional synthetic dyes, such 

as hematoxylin and eosin (H&E), are widely used due to their 

effectiveness and reliability (Baker & Silverton, 1976). 

However, concerns regarding the safety and environmental 

impact of synthetic dyes have prompted a renewed interest in 

natural dyes (Bhuyan & Saikia, 2004; Eom et al., 2001). 

Natural dyes, such as those derived from Lawsonia inermis, 

have been utilized for centuries in various applications, 

including textiles and cosmetics (Muhammad & 
Mustapha,1994; Bosoglu et al., 1998). 

 

VIII.  COMPARISON WITH EXISTING LITERATURE 

 

The findings of this study align with previous research that 

highlights the potential of natural dyes in histological 

applications. For instance, Al-Abri et al. (unpublished) 

demonstrated that henna extract could be used in histological 

preparations, suggesting its viability as a natural stain. 

However, the current study's results indicate that while henna 

contains compounds like lawsone, which have dyeing 
properties (Dixit et al., 1980), its effectiveness as a 

counterstain for elastic fibers is limited compared to 

established methods like VVG. 

 

The study also draws parallels with the work of Avwioro et 

al. (2005), who found that natural dyes from other sources, 

such as Pterocarpus osun, could be effective histological 

stains. This suggests that while henna has potential, its current 

formulation may require further refinement to enhance its 

staining properties. The acidic nature of henna dye, as 

inferred from its chemical composition, may contribute to its 

limited effectiveness in staining elastic fibers, which typically 
require specific interactions with dye molecules for optimal 

visualization (Baker & Silverton, 1976). In conclusion, while 

the study demonstrates that Lawsonia inermis has potential as 

a natural dye for histological applications, its effectiveness as 

a counterstain for elastic fibers is currently limited compared 

to traditional methods. The findings contribute to the growing 

body of literature advocating for the use of natural dyes in 

histopathology, highlighting the need for further research to 

optimize their application. By refining extraction methods 

and exploring the chemical properties of henna, it may be 

possible to develop a viable alternative to synthetic dyes, 
promoting both environmental sustainability and health 

safety in histological practices. The findings align with 

previous studies indicating that while natural dyes can serve 

as effective histological stains, they often require further 

refinement to enhance their staining properties (Avwioro et 

al., 2005). The presence of tannins and other phytochemicals 

in henna may contribute to its dyeing properties, but 

impurities could hinder its effectiveness (Banerjee & 

Mukherjee, 1981). The acidic nature of henna dye suggests 

potential interactions with tissue components that may 

require optimization for improved staining outcomes. 
 

 

 

IX. IMPLICATIONS FOR FUTURE RESEARCH 
 

The results of this study underscore the need for further 

exploration of the dyeing properties of Lawsonia inermis. 

Future research should focus on purifying the extract to 

remove impurities that may hinder its staining capability. 

Additionally, investigating the use of different solvents for 

dye extraction could yield improved staining results. The 

potential for henna extract to serve as an eco-friendly 

alternative to synthetic dyes remains promising, particularly 

in light of growing concerns over the safety of synthetic 

compounds (Ratna & Padhi, 2012). 

 
Moreover, the exploration of henna's phytochemical 

constituents, such as tannins and flavonoids, could provide 

insights into their roles in enhancing dye uptake and binding 

to tissue components (Afzal et al., 1980; Takeda & Fatope, 

1988). Understanding these interactions could pave the way 

for developing more effective natural staining protocols in 

histopathology. 

 

X. CONCLUSION 

 

The study concludes that while Lawsonia inermis leaf 
extract shows promise as a natural counterstain for elastic 

fibers, its current formulation requires additional purification 

to enhance its staining capabilities. This research underscores 

the importance of exploring eco-friendly alternatives to 

synthetic dyes in histopathology, contributing to sustainable 

laboratory practices. 

 

RECOMMENDATIONS 

 

Future research should focus on optimizing the 

extraction and purification processes of henna dye, as well as 

exploring its potential applications in staining other tissue 
components. Additionally, investigating the use of various 

solvents for dye extraction may further enhance the utility of 

natural dyes in histological applications. 
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