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1. Introduction 
The genus Hirudo can be regarded as the most famous 

and known in the Hirudinidae family since they are applied 
widely for medicinal purposes. Among all known medici-
nal leech species, the European medicinal leech Hirudo 
medicinalis holds the title of being the most renowned and 
important. For a long time, it has been recognized as the 
only valid species in this genus. However, according to 
more detailed studies from the ordinary morphological stu-
dies supported by molecular characterizations, the genus 
Hirudo currently represents six species, namely H. medi-
cinalis (in central Europe, British Isles, Southern parts of 
Scandinavia, and various places in Russia), H. verbana (in 
Italy, Peninsula Balkan, and Eastward basin of the Caspian 
Sea), H. orientalis (in the Transcaucasian Countries, Iran, 
and Central Asia), H. troctina (in Northwestern Africa and 
Spain), H. nipponia (in East Asia, including Japan), and H. 
sulukii (in Turkey) [1–4]. According to Trontelj and Ute-
vsky [1] and Silverstein [5], H. medicinalis is the most 
distributed Mediterranean species in the West Palaearctic 
region and Turkey, hence its presence in Iraq is highly pro-
bable especially because most water bodies and mountains 
are shared between these two countries.

Hirudinea leeches are obligate parasites on a variety 

of vertebrates and have recently gained attention for their 
medicinal purposes; as a result, their medicinal applica-
tion is well-developed and accelerated. For centuries, H. 
medicinalis and related species were prescribed to treat 
virtually human arthritis and other diseases (e.g., yellow 
fever) [3].

The present study aimed to improve the presence of H. 
medicinalis in Kurdistan and Iraq (especially because it is 
regarded as a native species in this region) in addition to 
another species H. verbena, which was recorded previous-
ly by Hallaq [6] in a different area of Kurdistan Region. 
Finally, the study improved the first report of H. medici-
nalis in Iraq based on the morphological and molecular 
characteristics of the collected specimens as the second 
species of the genus recorded in Iraq.

2. Materials and Methods
Specimens of large-sized leeches were recorded from 

the cold waters of Felaw Pond and other nearby small 
ponds from January to July 2023. Felaw Pond is located 
on the fringe of the Halgurd-Sakran Mountains near the 
Choman District in the Balakayati area close to the Iranian 
border, 1,800 meters above sea level, about 160 Km north 
of Erbil, Latitude 36.62094° or 36° 37' 15" north and Lon-
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gitude 44° 55' 44" east [7].
 For morphological examination, the collected leech 

specimens were transferred as live with pond water to 
the lab. They relaxed by being placed in small to medium 
jars filled with distilled water, and dropwise additions of 
10% ethanol were used until the leech did not respond to 
the touch. During the next 40-60 min, the leeches became 
limp and would not respond to touch. The extended length 
and diameter were measured, color patterns recorded (pho-
tos of live specimens were taken with a Canon camera), 
clitella and gonopores position detected, number of eyes 
counted, the shape of suckers recorded, and then each spe-
cimen enumerated [6, 8, 9]. Leeches were fixed by gently 
being pressed up to nearly flat (between two glass slides), 
and after total relaxation, they were fixed in 10% buffered 
formalin (for at least 3 h and large specimens were left for 
24 h) and preserved in 70% ethanol [6, 10, 11]. Photogra-
phs were taken with a Canon camera (Open Box Canon 
Power Shot ELPH 180 camera, 8x Optical Zoom, 20.0 
Megapixel), and drawings were made with a Lucida tube 
attached to an ocular micrometer. Leeches were identified 
according to Kovalenko and Utevsky [12], and Kutschera 
and Elliott [13]. 

For molecular study, for DNA extraction, Genomic 
DNA from Hirudo samples was obtained by employing 
PureLinkTM Genomic DNA Mini kit of extraction (Ther-
mofisher, USA) according to the manufacturer's instruc-
tion with few modifications (incubation time of tissue 
lyses step was extended into 4 h and absolute ethanol was 
utilized instead of isopropanol for DNA precipitation). 
The samples were macerated in mortar and pestle, and 
the contents were transferred into a sterile tube containing 
200 μl tissue lysis buffer and kept in an incubator for 4 
h. Qualification and quantification of DNA concentration 
were performed using OneDrope TOUCH (Biometrics, 
Taiwan). Samples of DNA genomic with (A260-A320) 
/ (A280-A320) ratio of more than 1.7 µg and outputs of 
more than 0.7 µg were obtained.

2.1.  DNA Amplification and Sequencing
A region of 18S rDNA was amplified by polyme-

rase chain reaction (PCR). The primers were universal, 
forward primer C1 (ACCCGCTGAATTTAAGCAT), and 
reverse primer C3 (CTCTTCAGAGTACTTTTCAAC), 
which were designed and selected by Apakupakul et al. 
(1999). PCR reaction and condition were performed using 
SimpliAmp, Applied Biosystem (AB) thermal cycler. A 
volume of 50 μl reaction mixture was prepared in PCR 
tubes containing 3 μl DNA template, 25 μl red master mix 
(AmpliTaq III, Danemark), 1 μl for each primer, and 20 
μl double demonized water (ddH2O). The cycling condi-
tions were as follows: 94°C for 5 min (initial denatura-
tion), 35 cycles of denaturation at 94°C for 45 s, annealing 
temperatures at 51°C for 45 s and extension at 72°C for 
45 s, and 72°C for 5 min (final extension). Agarose gel 
electrophoresis was employed to check the efficiency of 
PCR reactions. The samples were prepared and run in 2% 
gel of agarose, and then stained with ethidium bromide 
that makes the DNA visible under UV light, with the ex-
pected size of the PCR product at 565 bps. In the present 
study, a SeqStudio genetic analyzer (ABI, USA) was used 
to find the nucleotide order of 18S rDNA in the sample. 
The PCR fragments of the sample were removed from the 
agarose gel and used as a source of DNA template for the 

sequence-specific PCR amplification.

2.2.  Statistical analysis
Accumulation and leech density were calculated fol-

lowing the quadrant method (15 quadrants in each month). 
The quadrat equation used in the present study for popu-
lation density calculation was according to Goldstein and 
Srivastava (2022).
N = (A/a) X n,
-       A is the total study area,
-       a is the area of the quadrat,
-       and n is the population density.

3. Results
In the present study, a total of 23 leech specimens were 

collected from the Felaw Pond and on the shore's wet 
stones, lower side of emerged debris and plate surfaces 
with an abundance of 0.13 leech/m2. The morphological 
investigation as well as the molecular examination of par-
tial 18s rDNA locus showed that all collected specimens 
belonged to the European medicinal leech H. medicinalis 
(Figure 1A, B, C, D; 2).

The maximum length was estimated at 123.21-126.62 
mm (fully extended) and the minimum length at 49.93-
60.05 mm (relaxed). Body width was calculated at 9.72-

Fig. 1. Photomicrograph of Hirudo medicinalis. A: Whole body, dor-
sal surface. B: Whole body, Ventral view. C: Anterior End. D: Clitella 
region. Where, e= eye spot, fg= female gonopore, mg= male gono-
pore.
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4. Discussion
The genus Hirudo can be regarded as the most famous 

and known in the Hirudinidae family since they are ap-
plied for medicinal purposes. The ordinary European me-
dicinal leech, H. medicinalis, is the first described species 
in the genus Hirudo, followed by other species, including 
H. nipponia, H. orientalis, H. sulukii, H. troctina, and H. 
verbena, been recognized as valid species according to 
more detailed studies [2, 4, 5, 17].

The results of morphological characteristics and the 
measurements of the present specimens were the same as 
those reported by [14]. Kutschera and Elliott [13], and Sil-
verstein . Moreover, the present characteristics were com-
pared to those recorded by Hallaq [6] for H. verbena. The 
results of the last mentioned were consistent with those 
described by Gerry and Ellerby [18], who studied the mor-
phology of H. verbana specimens. Cséfalvay et al. [19] 
compared H. medicinalis with H. verbena, and their re-
cords for the latter were in agreement with that of the pre-
sent study. What specifically distinguishes H. medicinalis 
from another morphologically similar species, H. verbana 
[13], are the five pairs of eyespots and sensory papillae 
arrangement (Figure 1A).

The findings of the molecular investigation were highly 
similar to those reported by other researchers [16, 20–22]. 
The BLAST results of the present study showed 100% 
similarity with those of rDNA from Gene Bank.

The recent distinction among the species relies on mo-
lecular characterizations; nevertheless, further investiga-
tions are required to clarify the real distribution of species 
[3, 17, 23, 24]. 

H. medicinalis is a riparian semi-aquatic leech (can be 
found on shores of rivers, streams, ponds, and marshes). 
This species is a real hematophagous parasite actively 
searching for the host by moving the body in a wave-like 
motion which propels it forward in the water; it is found 
mainly in cold to semi-warm water (no active specimens 
were seen in water temperatures lower than 10°C) [16, 17, 
22]. 

H. medicinalis is the most distributed Mediterranean 
species in the Western Palaearctic and Turkey [25], while 
Solgi et al. [16] regarded it as the second most distributed 
species after H. verbana in Iran, hence it can be regarded 
as a native species in Iraq. This species has even been re-
garded as a neglected species by Utevsky et al. [23] in 
the Western Palaearctic region. Kutschera and Elliott [13] 
studied the morphology and occurrence of the European 
medicinal leech H. medicinalis and regarded it as an en-
dangered species [4] considered it under extinction risk in 
Romania because of its pollution, restricted proper habitat 
area, and overhunting for medicinal purposes. These fin-
dings were in line with those of the present study since 
the measured abundance was 0.13 leech/ m2, especially if 
the pollution around the pond is regarded because of the 
presence of tourists. Farzali and Sağlam [17] examined 
the distribution of Hirudo species in Bulgaria and reported 
the presence of both species' populations, H. medicinalis 
and H. verbena, together in some localities, which was in 
agreement with the presence of both species in Kurdistan, 
Iraq.

Trontelj et al. [20] revealed that the genetic differentia-
tion of two medicinal leech species, H. medicinalis and H. 
verbena, depended on the random amplified polymorphic 
DNA. 

9.92 mm. The buccal cavity-armed muscular ridges were 
surrounded by cuticular teeth. The mouth was a wide aper-
ture, while the oral (anterior) sucker was small in compari-
son to the mouth (Figure 1B). The pharynx was median in 
length followed by the crop, which was highly distinctive 
in this species. Oral sucker and posterior sucker dimen-
sions were 5.12-5.68 mm and 6.27-6.83 mm, respectively. 
Leech specimens showed five pairs of eyes located on 
their front end (arranged in a parabolic arc) (Figure 1A, 
C). Specimens' dorsal sides were shiny dark brown (blac-
kish), with six longitudinal dark red to brownish stripes 
(with connected spot likes on each annulus) (Fig. 1A), and 
the ventral surface was speckled, greenish with black spots 
(Figure 1B). Considering the clitellum region (lightened 
coloration flourishing during copulation season), the male 
gonopore was on XIb5, there were two internal ducts lea-
ding to it; however, these united to form a single genital 
atrium, whereas the female gonopore was posterior to the 
male pore, median, unpaired situated on XIIb5 (Figure 1 
C). 

The color pattern was distinct with a unicolor olive 
greenish ventral side speckled with black spots, while on 
the dorsal side dark brown to black (blackish dots) and two 
dark red colored longitudinal lateral stripes were obser-
ved. Black oval spots were present in the para-marginal 
part that was diffused and arranged segmentally; this colo-
ration pattern is a typical one of H. medicinalis (Figure 1 
A, B) [14–16].

In the molecular-based identification, the sequence 
from DNA of H. medicinalis was 18S rDNA of 528 bp 
(amplified fragment was 610 bp, while after sequencing, 
few miss-nucleotides were excluded, which were rela-
ted to the quality of sequencing analysis) that was put to 
BLAST and then compared with other stored species of 
Hirudo sequences from GenBank. The BLAST results in-
dicated that the query sequence was 100% identical to H. 
medicinalis (Figure 2) with a sequence ID AY786464.1.

Fig. 2. Pairwise alignment of 18S rDNA sequence of Hirudo medici-
nalis. Query is the study or sample sequence and Subject is the Gen-
Bank sequence.
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Won et al. [21] conducted conventional PCR using 
nuclear 18S rRNA and mitochondrial cytochrome c oxi-
dase subunit 1 (CO1) as genetic markers for some collec-
ted leech specimens from Korea. In the mentioned study, 
the results of 18S rRNA se quences showed 99.9% identity 
with Haemadipsa rjukjuana and the CO1 se quences made 
the leeches very close to H. rjukjuana. 

5. Conclusion
To the best of our knowledge, no reports of the present 

species have been found in the review of the previous stu-
dies in Iraq; hence, the present research can be regarded as 
the first one dedicated to Hirudo medicinalis in Iraq. 
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