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ABSTRACT 

Medicinal leeches are well-known parasites that have been utilized as 

therapeutics in medical and surgical applications. 

 The present study included a comparison between two kinds of medical leeches. 

The samples were collected from two different regions in Iraq. The first samples of 

leeches were collected from Khormal village in Sulaymania governorate, and the 

second from Shaqlawa town in Erbil governorate. The foundation of this research was 

molecular biology; DNA was extracted from the samples of the two regions using a kit 

provided by (Geneaid) factory and sent to the National center for Biotechnology 

Information (NCBI). 

NCBI identified the first sample as Hirudo medicinalis isolate NI. Hirudo 

medicinalis isolate NI shared the most similarities with Hirudo medicinalis isolate 

PO61. and Hirudo medicinalis isolate K067. 

 NCBI determined that the second sample from the other region, Hirudo verbana 

isolate IN, was the most closely related to Hirudo verbana (Accession No. 

KU672397.1) with 100% sequence similarity and 100% query coverage. Other closely 

related isolates to H.verbana isolate IN were whitmania laevis. 

Furthermore, a Random amplified Polymorphic DNA-PCR (RAPD-PCR) was 

performed to determine the genetic differences between the two types of samples, and 

the results revealed no discernible differences, which could be attributed to the scarcity 

of samples. 

Finally, phylogenetic trees for the two types were created to show the lines of 

evolutionary descent of various species. 

 

INTRODUCTION 

Leeches are important ectoparasites that inhibit freshwater, marine and land 

ecosystems. They are mostly renowned due to the sanguivorous habits of some types 

of Leechs (Davies et al., 1981; Young, 1981), as well as. their beneficial medical and 

surgical use, their clinical uses were widespread in the Roman Empire, which was 

documented in the second century by the well-known doctor Galenus. 

In the 18th and early 19th centuries, France alone used 30-40 million leeches per 

year, and Russia used 75 million leeches per year. With a documented history of over 

2000 years, medicinal leeches have received significant recognition in some aspects of 

human health. Its blood-sucking ability (hematophagous) has been used clinically for 

centuries, and this process is known as Hirudotherapy (Darabi-Darestani, 2011). 

Hirudotherapy is useful in treating venous congestion by alleviating postoperative 

hematomas (Lent, 1986), as well as improving drainage of tissues after surgical 

application and enhancing venous circulation, It was discovered that the Leech saliva 

contains a number of local anesthetics which lessen the sensations felt by the host 

(Iqbal, et al., 2018) , and thus reduces the chance of the host removing the leech, they 

also secret very effective anticoagulants to prevent blood thrombosis in the wound 

created by its mouthparts which slows down the feeding process (Babenko, et al., 2020 
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; Das, 2014). A vasodilator is also secreted which causes a dilation effect on the vessels 

proximal to the wound for a better supply (Barzegar, et al. 2015 ; Whiteley, 1971).  

The studies concerning medical leeches were usually focused on their biology 

and physiology (Davies, Mcloughlin 1996), their taxonomy, however, was less 

examined, and the taxonomic classification efforts were usually centered on their 

morphological characteristics which were often confusing and proved to be unreliable 

to unambiguously identify morphologically intermediate individuals in certain 

populations, as well as morphologically similar leech samples (Trontelj, et al., 2004). 

Recently, modern molecular and cytogenetic methods were employed to revise their 

taxonomy to obtain more accurate results (Todorov et al., 2016 ; Agnarsson and 

Kuntner, 2007).  

This study aims to evaluate the relationships of two types of leeches with the 

utilization of mitochondrial sequencing data as well as performing RAPD-PCR test, as 

well as drawing a phylogenetic tree demonstrating the hierarchical clustering 

relationships among groups of data of the same origin. 

 

MATERIALS AND METHODS 

Sample collection 

 Between September 2020 and the end of December 2020, samples of medical 

leeches were collected from Khormal village in Sulaymania and Shaqlawa town in 

Erbil. 
The first group was identified via morphological taxonomy to be Hirudo 

medicinalis, and the second group to be Hirudo verbana. 

Each group of leeches was placed in a glass container that had been filled to itwo-

thirds with chlorine-free water. The glass container was covered with a porous cloth 

that was attached to the mouth of the container with a rubber band for ventilation. 

Depending on the number of leeches in the container, the water in the container was 

replaced every 3-6 days (Salih, 2017).  
The kit supplied by (Geneaid) was used to extract DNA from leech samples ( 

Shayan et al., 2007). 

The concentration of DNA in all study samples was adjusted by dilution with TE 

buffer solution to obtain the concentration required for the PCR reactions, which was 

50 nanogram/microliter for each sample. 

The Master Reaction mixture for each PCR reaction was made by combining the 

DNA sample and the initiator of each gene with the ingredients of the Pre-mix inside 

an Eppendorf 0.2 ml tube supplied by the Biolaps English company. 

The reaction volume was set to 20 microliters using distilled water, and the 

mixture was placed in a Microfuge device for 3-5 seconds to ensure that the reaction 

constituents have been mixed. 

The reaction tubes then were placed in a thermocycler device to perform the 

multiplier reaction with using a special program for each reaction, and the sample was 
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loaded into Agarose pits that had previously been prepared in 2% conc. with the 

addition of a volumetric guide (Ladder DNA) supplied by Biolaps within one of the 

pits. 

The samples were then moved to an electrophoresis device for 60-70 minutes 

before being photographed with a Gel Documentation device. 

Bundles from the PCR reaction were harvested from the gel, purified, and sent 

to be tested for nucleotide sequence using the analysis device provided by the 

(Geneaid) company (Langridge et al., 1980). The results of the PCR reactions of the 

previously mentioned samples with the initiators of the generated bundles and gene 

sequences were read using a 3130 Genetic Analyzer device supplied by the Japanese 

company Hitachi. 

The gene sequences were compared to gene sequences recorded by the National 

center Biotechnology Information NCBI, and the results were examined using the 

BLAST Program (Solgi et al., 2021). 

Random Amplified Polymorphic DNA (RAPD)me 

 Following the completion of the extraction process and knowing the DNA 

concentrations, the results of the sequences that identified the strain and species were 

similar and compared with the results of the National Center Biotechnology 

Information. 

We used the RAPD-PCR technique to identify any additional differences, so four 

specimens from two types of medical leeches were obtained table (1). 

 

First: Random Primers 

 Four primers of random amplification of DNA with 10 bp length were used 

(supplied by American Promega Company) table (2). 

 

 

 

Second:  method 

1- The best annealing temperature was determined by preparing 50 μl of reaction 

solution, which included 25 μl of master mix (from the American Promega 

company), 15 μl of ion free distilled water, 5 μl of primer, and 5 μl of DNA in three 

different concentrations. 
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The program was tweaked with graduated temperature (34-40)C⁰  (Gradient 

annealing temperature). In the thermal polymerization device, 5 tubes were 

distributed for each concentration of DNA (10 μl for each tube). 

The tubes were placed horizontally in the device to achieve a gradual annealing 

temperature in order to determine the optimal annealing temperature for the primer. 

2- After determining the ideal annealing temperature and concentration for the DNA, 

25 μl of reaction mixture was prepared in small Eppendorf tubes, comprised of 12.5 

μl  of master mix, 7 μl  ion free distilled water, 2.5 μl of primer, and 3 μl of DNA 

(0.2 ml). 

The tubes were shaken to combine the reaction components before being placed 

in the thermocycler device to complete the reaction as directed by the program 

supplied by the Geneaid company: table (3). 

 
After the reaction time was completed, 5 μl  of each sample was placed in an 

Agarose gel pit with 3 μl  of volumic guide of DNA (DNA ladder-100 bp) for one 

hour, then it was subjected to an ultra violet source (TM20/U.S.A. Inc. UVP) and 

photographed with a digital camera (Naji, 2013).  

 

  Hirudo medicinalis and Hirudo verbana 

The determined sequences were compared to those obtained from the NCBI Gene 

bank nucleotide sequence databases. 

As an outgroup, Hirudo orientalis strain HO1 was used. The neighbor-joining 

method was used to create a distance matrix tree (Saitou and Nei, 1987). The 

phylogenetic tree's topology was created using bootstrap  (1000 X) analysis and the 

MEGA-7 software (Tamura et al.,  2013).  

 

RESULTS AND DISCUSSION  

 ****  

After doing extraction of DNA from ten samples of both types of medical  
leeches and then determining the sequences of nitrogenous bases, RAPD-PCR was 

done and the results obtained was as follows: 

1. Result of RAPD-PCR of medical leech sample using the primer UBC-519 

showed many polymorphic bands with the nucleic acid of the medical leech 

and disappearance of DNA bands with size 100bp and 200bp while the 
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appearance of polymorphic bands with size 

250bp,300bp,380bp,400bp,450bp and 550bp. 

 

 

2. Result of RAPD-PCR of medical leech sample using the primer UBC-526 

showed the appearance of polymorphic bands in some regions and not in 

others, DNA bands disappeared with size 100bp, 200bp and 500bp, while 

polymorphic bands appeared with 220bp,250bp,280bp,300bp,350bp, 400bp 

and 420bp. 
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3. Result of RAPD-PCR of medical leech sample using the primer UBC-728 

the reaction showed the disappearance of DNA bands with size 100bp and 

200bp while polymorphic bands appeared with size 220bp, 280bp, 370bp, 

380bp, 480bp and 550bp. 
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4. Result of RAPD-PCR of medical leech sample using the primer UBC-735 

the reaction showed disappearance of DNA bands with size 100bp, 

polymorphic bands appeared in the sample number 1 (Hirudo medicinalis) 

with size 200bp, 300bp and 480bp. 
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Bands appeared in the sample number 1 (Hirudo medicinalis) with the size 

200bp, 300bp and 700bp, the bands appeared in the sample number 2 (Hirudo 

verbana) with size 200bp, 300bp, 480bp and 700bp, the bands in the sample number 2 

(Hirudo verbana) with size 200bp, 300bp and 400bp. 

The primers UBC-519, UBC-526, UBC-728 were able to produce number of 

bands which were identical in the four samples, while the primer showed 

disappearance of bands in some samples and their appearance in others and this 

indicated similarity of the samples with simple difference. The present study based on 

RAPD molecular markers demonstrates that the H.verbana forms a distinct species. 

Result of sequences of genes were sent to NCBI and the analysis of the results 

showed discovery of a new strain of Hirudo medicinalis, this strain was discovered 

for the first time and was registered with the code NI as the first letters of the names 

of the supervisor and the student, this new strain has got the accession number 

OK383440.1., the other sample of Hirudo verbana was determined to be the isolate 

IN. 
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Then phylogenetic study was done to determine phylogenetic trees showing the 

relationship between the collected samples and the related species based on 

cytochrome C oxidase subunit I (CO-I) region sequences using MEGA-7 software.  

The assessment of the cytochrome c oxidase subunit I (CO-I) region from the 

Hirudo medicinalis isolate NI revealed that this section of gene is considered a very 

preserved sequence region for molecular classification of the Hirudo medicinalis 

species, as the isolate NI clustered with the top 14 Hirudo medicinalis hits (Figure 1). 

Hirudo medicinalis isolate NI had the highest sequence similarity to Hirudo 

medicinalis isolate PO61, Hirudo medicinalis isolate K067, Hirudo medicinalis 

isolate K066, Hirudo medicinalis isolate HMG1, Hirudo medicinalis isolate 7349, 

Hirudo medicinalis isolate 7347, Hirudo medicinalis isolate 6849. The other isolates, 

on the other hand, had varying sequence similarities and were assigned to different 

glades (Table 4 & Figure 1). 
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The cytochrome c oxidase subunit I (CO-I) region of the Hirudo verbana isolate 

IN was found to be a very preserved sequence region for molecular classification of 

Hirudo verbana species and related genera isolates, as the isolate IN was grouped with 

the top 10 hits of the most related genera (Figure 4-13). Hirudo verbana isolate IN had 

100% sequence similarity and 100% query coverage to Hirudo verbana (Accession No. 

KU672397.1). Whitmania laevis, Glossiphonia concolor, and Whitmania acranulata 

were the closest isolates to Hirudo verbana isolate IN, with 76.77%, 75.04%, and 

77.59% sequence identities and 100%, 98%, and 65% query coverage, respectively. 

The other isolates, on the other hand, displayed a wide range of sequence similarities 

and were grouped in different glades (Table 5 & Figure 2). 
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The phenetic grouping and principal coordinate analyses revealed the same 

fundamental structure, indicating a taxonomic rather than geographic subdivision. 

The taxonomic study found that the two types are genetically related, 

morphologically distinct, and reproductively isolated. Hirudo medicinalis isolate NI 

was the most closely related to Hirudo medicinalis isolates PO61 and K067. 

Hirudo verbana isolate IN had 100% sequence similarity and 100% query 

coverage to Hirudo verbana (Accession No. KU672397.1). Whitmania laevis was the 

most closely related isolate to Hirudo verbana isolate IN. 
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