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Abstract 

Recent advancements in parasitic diagnosis have significantly enhanced both conventional and 

molecular methods. Conventional approaches, such as microscopy, serological tests, and culture 

methods, have improved with better staining techniques, more sensitive tests like rapid diagnostic tests 

(RDTs), and higher-resolution imaging. However, molecular approaches have seen more substantial 

progress, with techniques like PCR, real-time PCR, and multiplex PCR enabling the detection of 

parasites at lower concentrations and with greater specificity. DNA sequencing, including next-

generation sequencing (NGS), has allowed for the accurate identification of a wide range of parasites, 

even novel or rare species. Additionally, technologies like loop-mediated isothermal amplification 

(LAMP) and CRISPR-Cas systems have made rapid, field-based testing more accessible and accurate, 

while microarray technology has enabled simultaneous detection of multiple infections.  
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Introduction: 

Parasitic infections remain a significant health concern for both humans and animals, particularly 

in tropical and subtropical regions. These infections, caused by protozoa, helminths, and arthropods, 

result in billions of cases globally each year. Therefore, to reduce the parasitic burden, including 

improving food hygiene and sanitation, have shown effective control measure. However, factors such 

as immunocompromised individuals and overcrowded living conditions increase the spread of 

infection. In animals, they cause significant economic losses due to reduced productivity, including 

lower weight gain, milk, and meat yields, as well as poor skin and hide quality. Various diagnostic 

tools have been developed for parasitic infections, with conventional methods commonly used in 

developing countries. However, these tools include labour intensive, time-consuming, and often suffer 
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from low sensitivity and specificity. As a result, there is a growing focus on advancing diagnostic 

technologies to overcome these limitations (Ruenchit, 2021). In this article, details of different 

conventional and advanced tools for parasite diagnosis are discussed below. 

1. Conventional Diagnostic Methods:  

Conventional methods, such as gross examination, microscopy, and parasite culturing, are 

widely used for diagnosis in developing countries. 

a) Gross Examination-Traditionally, the diagnosis of parasitic infections in humans and animals 

has involved examining faecal samples. Key observations include the colour, consistency, and 

odour of the sample, as well as the presence of mucus or blood. In some cases, whole parasites 

or segments, such as in taeniasis and paragonimiasis, may be visible through gross examination 

(Shrivastav and Jha, 2020). 

b) Microscopic Examination- Microscopy is a common and simple method for diagnosing 

parasitic infections, although its sensitivity can vary depending on the freshness of the sample, 

parasitic burden, and the examiner’s expertise (Puebla et al., 2020). To improve accuracy, it's 

recommended to examine multiple samples and repeat testing after a month if the initial result 

is negative. Because parasite egg counts in stool samples are often low, concentration 

techniques are used to enhance detection. Methods like sedimentation and flotation techniques, 

such as Hoffman-Pons-Jenner, Janeckso-Urbanyi, Baermann-Moraes, and formalin-ethyl 

acetate sedimentation, are employed to concentrate eggs for easier identification. For example, 

the Willis method uses a saturated salt solution to make eggs float to the top for easier 

examination, particularly useful for detecting Ancylostoma eggs The FLOTAC method, based 

on flotation, is also used for detecting soil-borne helminths like hookworms. 

2)    Stool Examination for the Diagnosis of Parasitic Infections: 

 Faecal examination is a quick and effective method for detecting parasitic infections in 

animals. Fresh samples should be collected and properly sealed for laboratory submission. Specimens 

can be preserved with ice packs or 10% formalin, or alternative preservatives like polyvinyl alcohol. 

These solutions help maintain protozoa morphology and support special staining techniques like 

trichrome staining (Ögren et al., 2020). 

a. Helminth Identification: Helminths like Trichuris, Ancylostoma, Ascaris, and Enterobius 

can often be seen with the naked eye in field conditions, along with parasite parts such as 

Taenia. For tapeworms and roundworms, faecal samples are sieved to separate worms, which 

are easier to see on a dark background. While whole parasites may be missed, helminth eggs 

are always present and can be identified by  
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characteristics like size, shape, and surface markings. Direct smears or washing with saline can 

help detect parasite eggs, and concentration methods like flotation and sedimentation improve 

detection. No staining is needed for helminth eggs. 

b. Protozoal infections: For diagnosing protozoal infections, fresh faecal samples are often mixed 

with normal saline and examined under a microscope. This allows for easy visualization of 

parasite motility. To prevent the specimen from drying out, paraffin or Vaseline can be used, and 

warmth is essential for proper motility observation, especially in cold weather. For visualizing 

protozoal nuclear material, iodine staining is commonly used. While iodine kills the protozoa, it 

stains the nucleus and glycogen bodies, making them visible under a microscope. Flagella can also 

be seen after staining, but motility is lost. 

c. Floatation techniques: In flotation techniques, faecal material is dissolved in a solution with a 

higher density than the parasite eggs, causing the eggs to float to the surface. These can then be 

collected and examined under a microscope. Common flotation methods include simple flotation, 

direct centrifugal flotation, and zinc sulfate flotation. This technique is effective for many 

parasites, but it is not suitable for Taenia spp., Ascaris lumbricoides (unfertilized eggs), or 

trematodes. 

d. Sedimentation Techniques: Sedimentation is used to recover trematode eggs, which are not easily 

collected by flotation. Faecal material is mixed with a solution of lower density than the eggs, 

causing the eggs to settle at the bottom. These can then be collected and examined under a 

microscope. This technique helps differentiate eggs of Paramphistomum (larger, golden, barrel-

shaped) from Fasciola hepatica (smaller, grey, pointed). Common sedimentation methods include 

simple sedimentation and formol ether concentration. 

e. Egg Counting: Counting parasite eggs helps determine the parasitic burden in animals. Stoll’s 

method is used for egg enumeration, where faecal samples are mixed with NaOH to create a 

suspension, which is then analysed under a microscope. A correction factor (ranging from 1.5 to 

5) is applied depending on the stool consistency to calculate eggs per gram of faeces. 

3) Examination of Blood for Parasitic Detection  

Blood examination is essential for detecting parasites such as Trypanosoma and 

Plasmodium in animals, using methods like thin and thick blood films. In the thin film method, 

a small drop of blood is placed on a grease-free slide and spread using another slide at a 30° 

angle to create a uniform, thin layer. The film is stained with Leishman’s stain and observed 

under a microscope. In the thick film method, a larger blood drop is placed on a slide to form 

a thick area, allowed to dry, and then stained with Leishman’s, Giemsa, or Field’s stain. If  
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Leishman’s or Giemsa stains are used, dehaemoglobinization with glacial acetic acid and tartaric acid 

is recommended. 

4) Serological techniques  

When parasite numbers are low or the parasite appears in cycles (e.g., Toxoplasma gondii), 

microscopy can be challenging, and serological techniques offer a better detection method. 

Serological tests, such as antigen-based and antibody-based detection, provide a quick diagnosis 

and complement microscopic examination Common tests include rapid diagnostic tests, ELISA, 

complement fixation, and immunofluorescence assays. ELISA is widely used due to its higher 

sensitivity and specificity. While serological tests are easier to interpret and faster, they may detect 

past infections and their sensitivity can vary throughout the course of infection (Ricciardi and Ndao, 

2015). 

5) Molecular Techniques 

Molecular techniques have greatly advanced veterinary parasitology, offering highly 

sensitive, accurate, and rapid methods for diagnosing, monitoring, and studying parasitic infections 

in animals. Techniques like Polymerase Chain Reaction (PCR), Real-Time PCR (qPCR), Multiplex 

PCR and next-generation sequencing (NGS) allow for the detection of parasites at low 

concentrations and enable quantitative analysis of parasite load, which is valuable for tracking 

infections and treatment effectiveness. Together, these molecular tools are revolutionizing the field 

by providing deeper insights into parasitic biology, improving early diagnosis, and enhancing 

control measures in veterinary medicine. 

Polymerase Chain Reaction (PCR) is a crucial molecular biology tool for detecting parasites. 

PCR provides higher sensitivity and specificity compared to traditional methods like microscopy 

and serological tests. Additionally, multiplex PCR enables the simultaneous detection of multiple 

parasites from clinical samples and environmental sources (Wu et al., 2020). Real-time polymerase 

chain reaction (RT-PCR) enables the amplification of a targeted DNA molecule using SYBR Green 

dye and a specific set of primers, with the concentration of the amplified DNA being measured 

against a standard curve. Compared to traditional PCR, RT-PCR significantly reduces the risk of 

contamination. RT-PCR has also been used for diagnosing babesiosis and leishmaniasis 

(Mushahary et al., 2020). While RT-PCR is a highly sensitive and specific method for diagnosing 

parasitic infections, its use is limited by the high cost of instruments and reagents, making it less 

accessible in economically disadvantaged regions where parasitic diseases are prevalent.  Loop-

mediated isothermal amplification (LAMP) is a highly sensitive and specific molecular technique 

capable of distinguishing single nucleotide differences. It uses a set of six primers that bind to eight 

distinct regions of the target DNA, ensuring amplification only occurs if all primers successfully 
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bind to the target gene (García-Bernalt Diego et al., 2021). LAMP’s sensitivity and specificity are 

comparable to PCR, but it offers the advantage of being performed at a constant temperature 

(typically 60–65°C), removing the need for a thermal cycler (Buddhachat, 2022). This makes it 

particularly useful for remote areas where parasitic diseases are common. Recently, LAMP has been 

used to simultaneously detect Babesia bovis and B. bigemina from blood samples. Additionally, 

techniques like Restriction Fragment Length Polymorphism (RFLP) help differentiate species and 

strains, aiding in epidemiological studies, and In Situ Hybridization (ISH) enables visualization of 

parasites within tissue samples. Newer methods, such as CRISPR-Cas9, offer potential for gene 

editing and enhanced parasite detection.  

  Conclusion 

 Parasitic diseases pose significant challenges contributing to increased morbidity and 

mortality, causing substantial economic losses in animals. This highlights the need for fast and 

accurate diagnostic methods. In many developing countries, microscopy and serological tests are 

commonly used to detect parasitic infections, though these methods often suffer from lower 

sensitivity and specificity. In more developed nations, serological and molecular tests are employed, 

but they require costly equipment and reagents, making diagnosis expensive. As a result, researchers 

are exploring new technologies. Additionally, emerging techniques such as DNA barcoding, 

biosensing, artificial intelligence, exosomes, and miRNAs show great potential for diagnosing 

parasitic infections in the future.  
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