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Abstract. Blood can be drawn from the jugular, brachial, femoral, ventral and dorsal
coccygeal veins, occipital venous sinus, and heart from most species of tortoises and aquatic turtles.
An alternative method for obtaining high-quality blood samples from tortoises of the genus Zestudo
for the detection of blood parasites by blood extraction using a medicinal leech (Hirudo
medicinalis) has been proposed. One or two leeches were placed on each individual, depending on
the body weight of the turtle. The time spent by leeches on blood sucking took from 20 minutes to
1 hour (average 35 minutes). After the pumped leeches fell off, they were immediately placed in
sterile Petri dishes, where they contacted with a cotton swab moistened with ethyl alcohol in order
to cause regurgitation of the sucked blood. In a comparative study of microscopic specimens
prepared from blood samples of the spur-thighed tortoise obtained by two methods of hemorrhage:
cardiopuncture and medical leeches, no qualitative differences were found. In all specimens, blood
cells and intraerythrocytic stages of blood parasites were equally suitable for identification. This
method of blood drawing is also effective, as well as traditional methods of blood sampling from
turtles, but in contrast to them, it is simple to perform, more humane and safer for these animals.

Annomayus. KpoBb y OOJNBIINHCTBA BUI0B CYXOMYTHBIX U BOJHBIX UY€perax MOXKHO U3BIEKATh
U3 SIPEMHOM, TMJIeueBbIX, OCIPEHHBIX, BEHTPAIBHON U JOPCATbHON KOMYUKOBBIX BEH, 3aTHIIOYHOTO
BEHO3HOTO CHMHYCAa W U3 cepiia. B 3Toil crarhe mpemiokeH albTepHATHBHBIA METON MOTyYSHUS
Ka4eCTBEHHBIX MPOO KPOBH Yy Uepenax poaa Testudo Ha TpeAMET BBISBICHHUS Y HUX KPOBEIIapa3uTOB
MyTeM KPOBOW3BIICUECHUS MOCPEICTBOM MeIUUMHCKOW musiBku (Hirudo medicinalis). Ha xaxmyro
0Cc00b CTaBUIIUCH 1O OJHOM WIIU IO JIBE MHUSIBKUA B 3aBUCHMOCTH OT Macchl Tela yepernaxu. Bpewms,
3aTpauyrBaeMoe MUSBKaMU Ha KPOBOM3BIIEUeHHE cOoCTaBisuio oT 20 MuHyT 10 1 daca (B cpennem 35
MuHyT). [Tocie oTmaganuss HaCOCABIIUXCS MUSBOK OHU TOTYAC MOMEMIAIHNCH B CTCPUIIHHBIC YAIIKH
[TeTpw rie Ha HUX KOHTAKTHO BO3JICHCTBOBAIM BaTHBIM TAMIIOHOM CMOYCHHBIM 3THJIOBBIM CITUPTOM
JUISL TOTO YTOOBI BBI3BaTh CPBHITMBAHHE WM3BICUCHHOW KpoBH. [Ipw CpaBHUTENHHOM HCCIIETOBAHUU
MUKPOCKOITUYECKUX TPENapaToB MPUTOTOBICHHBIX U3 MPOO KPOBU CPEIU3EMHOMOPCKON depemaxu
MOJTY4EHHBIX JBYMS METOJIaMH KPOBOHW3BIICUCHUS: KAPAHOMYHKITUEH M C TIOMOIIBIO MEIUIIMHCKHAX
MUASIBOK, HE OBUIO OOHApYXEHO KayeCTBEHHBIX paznuumii. Bo Bcex mnpemaparax (opMeHHBIE
AIIEMEHTHI KPOBU U BHYTPHIPUTPOIUTHBIE CTAJAUHU KPOBEMAPa3UTOB OBLTH OJUHAKOBO MPUTOIHBI
s uneHTUuKanuu. JlaHHBII METON KpPOBOW3BICUEHHUS TaKKe pE3ylIbTaTHBEH, KaKk U
TPaJMIIMOHHBIC CIIOCOOBI B3ATHS KPOBH y 4Yepernax, HO B OTJIMYHE OT HHUX MPOCT B UCIOJIHCHHH,
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The development of methods for drawing blood from reptiles and turtles in particular for
the detection of blood parasites is of great scientific and applied importance [1, 2]. But in most
cases, obtaining blood safely and without causing suffering to the animal is often a big problem.
The problem of hemorrhage is especially acute in rare and endangered representatives of
the herpetofauna, such as turtles of the genus Testudo [3].

Blood can be drawn from the jugular, brachial, femoral, ventral and dorsal coccygeal veins,
occipital venous sinus, and heart from most species of tortoises and aquatic turtles [4]. Choosing an
appropriate method in all cases often depends on the species of turtle (the size and biological
characteristics, etc.). The amount of blood that can be withdraw varies depending on the number of
planned clinical and laboratory studies, but the maximum amount of blood drawn is 0.6% of body
weight (6 ml per kg) [4].

One of the traditional methods for blood drawing in reptiles is cardiopuncture. With all its
advantages, this method, which allows obtaining adequate blood samples, is dangerous, requires
high precision and, with the slightest technical deviation from it, can either cause contamination of
blood samples with fluids of the chest and pleural cavities, or the death of the animal. In some
cases, this procedure can even lead to cardiac tamponade [1].

The method for drawing blood by declawing, amputation or tip excision of tail are also widely
used. By amputation of the tail, it is possible to obtain the amount of blood required for most
studies, but the results are not always encouraging. For example, activation of blood coagulation
can distort the results obtained with this procedure. In addition, blood samples are contaminated
with tissue fluids and debris [5].

A more adequate method is to puncture the tail vein located on the ventral part of
the coccygeal vertebra. However, this method is quite time-consuming and difficult to perform and
does not always allow obtaining a sufficient amount of blood for research. All of the listed methods
of hemorrhage cannot be considered completely humane and ethical (https://goo.su/rv0ZqXH), they
are often difficult to perform, as well as not always suitable for conducting research on a large
amount of material [3]. Therefore, there is still a need to find alternative, more humane and
technically simple methods for drawing blood from reptiles. The aim of our study was to establish
the possibility of obtaining high-quality blood samples from turtles (in order to detect blood
parasites) by blood drawing using a medicinal leech (Hirudo medicinalis Linnaeus, 1758) as the
simplest and at the same time humane and safe method for these animals.

Material and methods

Two groups of spur-thighed tortoises (7estudo graeca) delivered to the laboratory of
Protozoology of the Institute of Zoology served as the material for the study to identify blood
parasites: 1) individuals caught from different natural ecosystems; 2) individuals hit by vehicles on
highways, with significant damage incompatible with life.

In individuals of the first group of turtles, blood sampling was carried out by placing medical
leeches on a relatively thin area of skin in the region of the base of the hind limbs and tail. Leeches
were purchased through a pharmacy chain. The skin of the turtles in the place where the leeches
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were placed was carefully treated with water before the procedure. One or two leeches were placed
on each individual, depending on the body weight of the turtle. The time spent by leeches on blood
sucking took from 20 minutes to 1 hour (average 35 minutes). After the pumped leeches fell off,
they were immediately placed in sterile Petri dishes, where they contacted with a cotton swab
moistened with ethyl alcohol in order to cause regurgitation of the sucked blood. The amount of
blood received from a leech did not exceed 1.5 ml.

In individuals of the second group of turtles (delivered with serious injuries), hemorrhage was
performed by the standard method of cardiopuncture [4].

From the blood samples obtained by the above methods, thin smears were prepared on slides,
part of the blood was also collected in Eppendorf tubes with the addition of 96% ethanol for further
molecular studies. The prepared smears were dried, fixed in absolute methanol for 5 minutes and
stained according to Romanovsky-Giemsa [6]. The prepared smears were examined under a Leica
DM 1000 light-optical microscope with a x100 objective and photographed with a Leica DFC 425
digital camera.

Results
In a comparative study of microscopic specimens prepared from blood samples of the spur-
thighed tortoise obtained by two methods of hemorrhage: cardiopuncture and medical leeches, no
qualitative differences were found. In all specimens, blood cells and intraerythrocytic stages of
blood parasites were equally suitable for identification (Figure).

Figure. Blood parasites of the Hemolivia genus in erythrocytes of the spur-thighed tortoises. In the
photo on the left — a specimen prepared from blood samples taken by cardiopuncture, on the right — a
specimen prepared from blood samples extracted using medical leeches

Conclusion
A comparative study of two methods of hemorrhaging for obtaining high-quality blood
samples from the spur-thighed tortoise (7estudo graeca) in order to detect blood parasites in them
showed that the method of blood drawing using a medicinal leech (Hirudo medicinalis), as effective
as the traditional method of hemorrhage, but unlike the latter, it is simpler to apply, more humane
and safer for these animals.
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