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ABSTRACT 

Introduction : 

xylene is the widely used deparaffinizing agent in the Hematoxylin and Eosin procedure 

because of its high solvent property. It is biohazardous in nature and causes toxic effects to 

health. Hence there is need for the development of safer xylene alternatives in 

histopathological procedures.  

Aim : 

The present study aims to assess the efficacy of eco-friendly Sweet lime juice as a 

deparaffinizing agents in Hematoxylin & Eosin procedure and to compare it with routine 

Hematoxylin & Eosin procedure using  xylene as a deparaffinizing agent. 

Materials and methods:  

The present study includes 50 paraffin embedded blocks, two sections were prepared from 

each block. One section( Group A) was stained with routine H & E stain with xylene  and the 

other section(Group B) was stained with xylene -free H &E stain with sweet lime juice as 

deparaffinizing agent. Stained slides were examined by the pathologist and scores were given 

to the staining parameters like cytoplasmic and nuclear staining, clarity, crispness and 

uniformity of staining. 

Results:  

Staining parameters of all the group A and group B sections were examined and compared 

with each other. Group B sections with sweet lime juice shows 85 % adequacy of staining for 

the diagnosis.  

Conclusion : 

The results of the present study observed that the sweet lime juice can be used as safer and 

eco-friendly substitute to xylene for deparaffinization in Hematoxylin and Eosin staining 

procedure 
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INTRODUCTION 

 Hematoxylin and Eosin staining procedure is the cornerstone in the histopathological 

diagnosis. In the Conventional Hematoxylin and eosin staining procedure  deparaffinization 

and rehydration, nuclear staining, bluing, cytoplasmic staining and dehydration are the 

important steps. Xylene is the most commonly used deparaffinizing  agent in the routine 

Hematoxylin and Eosin staining procedure because of its high solvency property. Its  

excellent clearing and dewaxing properties makes the tissues transparent and contributes to 

better stained slides[1] .  

On the other side xylene was dangerous causing toxic  effects on prolonged exposures in high 

concentrations. Not only xylene is inflammable it also causes toxic damage to many organs 

like skin, eyes, musculoskeletal system and nervous system[2] . Xylene exposure occurs 

through inhalation, ingestion and skin or eye contact. In order to eliminate these adverse 

effects of xylene many alternatives like vegetable oils, limonene reagents, various aliphatic & 

aromatic hydrocarbons  have been used during tissue processing.  

The objective of our study was to test the efficacy of ecofriendly agent like sweet lime juice 

which is non toxic and economical as an alternative to xylene for deparaffinization in 

Hematoxylin and staining procedure. 

 

MATERIALS AND METHODS 

 The cross-sectional study was conducted over a period of 3 months and it includes 45 

paraffin embedded blocks from various histopathological tissues. Two sections were prepared 

from each block and each section was of 5 microns thickness. Two sections were considered 

in two different groups such as A and B. Group A Tissue sections were stained with routine 

Hematoxylin & Eosin procedure where Xylene was used as deparaffinizing agent. For the 

other Group B tissue sections , sweet lime juice was used as deparaffinizing agent in H& E 

Procedure. After staining procedure, both Group A &B  slides were examined using 

microscope and their staining characteristics were compared and we gave a score at the end. 

The stained slides were given score based on the staining properties like cytoplasmic and 

nuclear staining, clarity, uniformity and crispness of staining. The final score with in a range 

of  3 to 5 was regarded as satisfactory for diagnosis and score less than 3 was considered as 

insufficient for diagnosis.  

The images were captured using microscope in high power view ( 40X objective), and the 

magnification of the final image captured on the monitor  was 400X. for each stained slide, 

individual cellular and nuclear outlines were observed to assess the uniformity, clarity and 

crispness of staining. 

RESULTS  

Staining characteristics like cytoplasm, nucleus, clarity and uniformity of staining, of all 

Group A and Group B sections were examined and compared with each other . (Figure 1 &2) 

Staining properties of group B (Sweet lime juice as deparaffinize agent) were better when 

compared to  Group A sections ( Xylene as deparaffinize agent) 
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DISCUSSION: 

Xylene is a synthetic aromatic hydrocarbon that is widely used in histopathology laboratories 

as clearing agent because of its excellent solvent properties. It is also biohazardous with 

many toxic side effects. The national institute of occupational health & safety has 

recommended xylene exposure limits as a Time weighted average[3] . Because of these new 

regulations several substances have been introduced as  xylene substitutes by conducting 

research studies in the recent period.  

A study conducted by Ankle and joshi[4] and Ramulu et al[3] concluded Dish wash soap is an 

effective xylene alternative as deparaffinizing agent in H&E staining procedure. Study 

conducted by Taneeru et al[5] proved 60 % efficacy with limonene oil and 97.6% with sesame 

oil as deparaffinizing agent in H& E staining procedure. 

 Other studies conducted by Ananthaneni A et al[6],vishwananthanprema et al[7] and sermadi 

et al[8] used eco- friendly substances like 95% lemon water, sesame oil, 100% coconut oil and 

dishwash soap as xylene substitutes and concluded to be effective as deparaffinizing agents in 

routine H and E staining procedure.  

The present study aims to develop sweet lime juice as an alternative to xylene as 

deparaffinizing agent in the Hematoxylin and Eosin staining procedure. Sweet lime juice is 

used to dissolve the wax in the staining procedure because of its solvent property.  In the 

present study cytoplasmic staining is same in the both Group A and Group B , but the nuclear 

staining is found to be superior with Group A.Other parameters like uniformity, crispness and 

clarity of the staining were better in Group B sections when compared to Group A. Results of 

the present study shows that  sweet lime juice has  85 %adequacy and found to be used as an 

alternative to xylene in H and E staining procedure. 

 

CONCLUSION: 

The present study results found that the ecofriendly and cost effective Sweet lime juice can 

be used as a xylene substitute for deparaffinization in the routine Hematoxylin and Eosin 

staining procedure. However further studies are necessary with large samples  to prove that 

these eco friendly xylene substitutes are better and safe. 
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Figure 1 :Section from the appendix 
shows ulceration of the mucosa and 
transmural inflammatory cell 
infiltrate (conventional H & E section 

with xylene) 

 

Figure 2 :Section from the 
appendix shows ulceration of the 
mucosa and transmural 
inflammatory cell infiltrate(xylene 

free H&E section with sweet lime 
juice) 

 


