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TECHNIQUES OF ANESTHESIA AND BLOOD SAMPLING IN FISH
TEHNICI DE ANESTEZIE ŞI RECOLTARE A PROBELOR DE SÂNGE LA PEŞTI
V. MUNTEAN1), I. MARCUS1)

Hematological determinations provide essential
information regarding the animal health status.
However, the investigation of the hematological
parameters in fish is not used as a routine diagnosis
technique. Normally, the blood cells examination is
used every time when are suspected pathological conditions which affect the blood cellular components.
The aim of this paper is to present the main anesthesia and blood sampling techniques used in fishes:
1) The safety issues for staff and animals during
the fishes handling, as well as the main contention
techniques are presented and discussed;
2) the particular cases that require anesthesia, the
drugs used more frequently, the anesthetics properties, the dose and the clinical stages and symptoms of
anesthesia;
3) The main blood sampling techniques in fishes
are also discussed, as well as the anatomical sites
used. Blood can be drowned from a number of sites
and the most common and accessible are caudal tail
vessels. Other sites include dorsal aorta or the direct
junction of the heart, used frequently for obtaining
large blood samples. This procedure is traumatic and
should be performed only after deep anesthesia or
euthanasia. Sectioning tail is used for small fishes, but
in this case one the most important disadvantage is
represented by the risk of blood sample contamination
with cells or fluids from other tissues.
Keywords: hematology, fish, immobilization,
anesthesia, blood sampling methods

Determinările hematologice oferă date importante pentru investigarea statusului de sănătate la animale. Aceste investigaţii sunt efectuate cu ajutorul
analizoarelor hematologice automate sau prin tehnici
manuale clasice. În cazul specilor de animale cu morfologie particulară a celulelor sanguine, utilizarea tehnicilor automate este limitată. Pentru a corecta aceste
neajunsuri au fost dezvoltate tehnici de lucru adaptate
pentru investigarea parametrilor hematologici la peşti.
Scopul lucrării îl constituie prezentarea principalelor tehnici de anestezie şi de recoltare a probelor de
sânge la peşti:
1) metodele de contenţie a peştilor şi câteva aspecte privind protecţia împotriva riscurilor pe care le
presupune manipularea peştilor;
2) tehnicile de anestezie utilizate, respectiv situaţia
în care se impune utilizarea acesteia; criteriile care stau
la baza alegerii anestezicului în relaţie cu tipul şi scopul
experimentului; cele mai utilizate metode de anestezie;
prezentarea substanţelor anestezice şi sistematizarea
acestora în funcţie de modul de administrare; stadiile de
instalare a anesteziei şi semnele clinice aferente;
3) prelevarea probelor de sânge, cu accent deosebit pe tehnicile de recoltare, locurile de elecţie şi anticoagulantele utilizate cel mai frecvent. Operatorii trebuie să cunoască şi să stăpânească tehnicile de contenţie şi de recoltare a sângelui, precum şi indicaţiile
acestora, pentru a fi aplicate în concordanţă cu scopul
şi specificul determinărilor.
Tipul de anestezie, tehnica de recoltare a sângelui,
anticoagulantul folosit şi cantitatea de sânge prelevată, trebuie selectate în funcţie de criterii bine definite
pentru scopul fiecărei investigaţii hematologice.
Cuvinte cheie: hematologie, peşti, metode de
contenţie, anestezie, tehnici de recoltare

Hematological investigations represent a useful
tool for monitoring the health status in human and veterinary medicine. In fish, hematology was developed
as a diagnostic tool only in the last 20 years, since the
standardized hematological techniques became avai-

lable [9, 19]. In fish, as well as in mammals, the hematological parameters values are depending on the species, age, sex, sexual maturity, wellbeing and the body
response to the environmental conditions [4, 9]. Many
factors make hematological diagnosis more challenging in fish than in mammalian species and one of the
most important factors being particularities related by
differentiation, function, maturation and nomenclature of blood cells.
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The automated counting methods have some
limits to determine the leukocytes size and the nucleated red blood cells that represent also an impediment [1]. Monitoring of these parameters for fishes
in aquaculture, related to the environment or nutritional factors may provide important data regarding their
physiology, especially considering the different farming systems used. Once the values of reference are
established in standardized conditions, the complete
blood counting may provide information linked to the
health conditions for the populations in fish farms and
their capacity to adapt to different breeding systems
or overstressing conditions. When diseases occur, the
blood cells counting represents a useful tool in order to
establish a diagnostic, and more important, for monitoring the body response to therapy or to stress factors [6, 9, 13, 19].
Safety, stress and pain management
The staff safety is one of the most important
issues related to the animal handling. The operators
must use adequate protection equipment (e.g. gloves,
safety glasses) and must be trained accordingly for the
immobilization methods and sampling of the biological
material. Also, training in the field of work safety is necessary in order to avoid the risks for the operators
(e.g., allergies, zoonosis and injuries) as well as for the
animals [5]. Handling the fishes out of their natural
environmental may cause to them a high level of
stress, clinically expressed by ataxia (e.g., chaotic,
short and fast movements, frequent and sudden
change of direction), tachypnea (manifested through
high frequency of opercula movements) [15]. Plasma
biochemical changes in fish, produced by the acute exposure to stress factors, increase for instance the level
of blood cortisol, as well as the glucose concentration.
[2,6,7]. For a proper sampling, it is necessary to perform a physical group exam and to remove the sick or
injured exemplares. They should be isolated from the
healthy ones and placed in separate tanks with clean
water. The next phase is the starving period and a gradually decreased water temperature, which is useful
for reducing the metabolic rate, in order to maintain
the quality of the water (e.g. decreasing level of
ammonia, nitrite, carbon dioxide and the capacity of
fish to use the oxygen from the water) [8, 16, 17]. Fish
immobilization can be carried on using a “V” shaped
holder or by an assistant, on the examination table,
holding the fish in dorsal position. It is important to
avoid the usage of some absorbent materials, as they

may cause cutaneous injuries. In most cases, the sedation is necessary in order to minimize the risks for
fishes and staff [3,18].
General considerations
and the main anesthesia techniques
The complex procedures, which imply more than
a short time immobilization or applied to a large number of animals, must be carried out under anesthesia.
Exceptions are the cases in which the anesthetics may
interfere with the effects of the drugs used in the experiments [13, 18]. An ideal anesthetic must have a
short induction and recovering period, and which induce a low level of stress. It is very important to offer
an adequate immobilization, to have wide safety limits
and, not at least, to be economical (Table 1).
Other important properties are the anesthetic
solubility in water, so that it is easy to administrate and
to be harmless toward the operator and the environment [5, 10, 18]. During the anesthesia induction
there are several essential issues to be taking into
account: starving for at least 12 h (12-24h) before the
procedure, in order to avoid the regurgitation; the induction and recovery tanks must contain water from
the tanks where the fishes are grown; aeration must
be maintained to an optimal oxygenation level; anesthesia must be performed in small tanks, using a number of three or four fishes at once for a maximum period of 10 minute in the anesthetic solution [5, 12].
The clinical symptoms of deep anesthesia are
represented by ataxia; lack of reflexes and response
to environmental stimuli (squeeze the tail between the
fingers). The ventilation rate may be determined by
observing the opercula movements, and cardiac frequency with the help of EKG or Doppler (applied electrode on pectoral and anal fin). The common color for
brachia is pink to light red, their pallor suggesting hypoxia, anemia or arterial hypotension [5, 8, 13, 18].
The most used way of anesthesia for fish is
immersion, which is equivalent with the inhalator
anesthesia for mammals. This is relatively easy to be
used and the effect is rapidly induced. The main disadvantage is represented by the difficulty of adjusting
the anesthetic level related to the anesthesia stage.
A right way to solve this problem could be using
of substances of different concentrations in separate
tanks. It is important to keep the immersion period for
maximum 10 minutes [19]. The parenteral anesthesia
can be done by intramuscular, intracoelomic or intravenous route. Intravenous route provides the imme-
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diate effect for a short period of time. Intracoelomic
inoculation is a very efficient method, but it has two
major disadvantages, such as high risk of internal organs injury and variable induction time due to the serosa surface.
The most used parenteral method is intramuscular route. The anatomical sites for inoculation are
represented by the areas near dorsal fin, highly muscular. A special attention should be carried for the
quantity of anesthetic used, in order to avoid the ste-
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rile abscess [11,13,16]. In anesthesia via immersion,
if the adequate dose is used, the effect installs in about
5-10 minutes, and by injecting the substance intramuscular the induction time can be extended. The clinical signs for the different anesthesia stages are
marked by decreased ventilation rate (opercula movements), fin movements and the presence or absence
of response to stimuli (Table 2) [5, 8, 12, 13]. Deep
anesthesia provides the necessary conditions for a
surgical intervention and is highly recommended the
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use of assisted ventilation. The positions which may
constrain the gills movements should be avoided.
Also, there is a sensitive limit between the 3rd sedation
stage and collapse, in the case of an overdose [12].
Selection of blood sampling techniques
Usually blood samples can be collected safely
from fish longer than 8 cm. The sampling procedure
shouldn't last more than 30 seconds, because the
keeping out of water for a longer period can cause the
electrolyte imbalance and respiratory distress. For the
hematologic determinations, blood should be
collected on either ethylenediaminetetraacetic acid
(EDTA) or heparin. The major disadvantages of the
heparin are the impossibility to stop the coagulation
process if there is a small clot in the sample and the
tendency for thrombocytes and leucocytes to clump.
EDTA also has a major disadvantage, because it can
cause hemolysis of erythrocytes in some fish species
[1, 11]. Blood samples can be collected from different
sites, depending on the size of fish, blood sample
quantity, operator's experience in the field etc. The
most common blood sampling techniques are the tail
vessels puncture, which can be done with or without
anesthesia or sedation (Fig. 1). Cardiac puncture is a
traumatic procedure and requires advanced knowledge in fish anatomy and good practical skills of the
operators (Fig. 2, 3). Dorsal aorta puncture is usually

performed on large size fishes and the caudal severance is a procedure normally applied for small fish,
and only after the euthanasia of the fishes. Only the
good quality blood samples are used for hematological
determinations. Hemolyzed, clumped or improperly
stored samples are not suitable for evaluations.
Syringes of 1-3 ml should be used because the fish
blood hemolysis easily. If a larger quantity of blood is
needed, the best solution is a vacutainer system [1,
11, 15, 17, 19].

Fig. 1. Technique of blood sampling
using caudal vein punctures [15]

Blood sampling
using caudal vein puncture technique
Caudal vein puncture is a non-lethal technique
having a low level of invasiveness and a reduced or
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medium complexity. Normally, it is used for repeated
sampling in the case of medium and large size of fish
(over 10 cm). The quantity of collected blood may
reach 2-5 ml/kg body weight, every week, without
causing high mortality rate or debilitation. In order to
avoid blood coagulation, sterile needles and syringes
with heparin or EDTA should be used. Sampling can be
done without sedation or anesthesia, but usually it is
indicated, especially when the quantity of sampled
blood is large [13,18,19]. The sampling procedure begins with the preparation of the necessary materials,
such as vacutainers with anticoagulants, sterile syringes and needles, sterile tampons, antiseptic solution and gloves. The fish is held in dorsal position on a
plain surface, without using absorbent materials and
the tail is immobilized. The needle is inserted under
the skin of the ventral midline of the caudal peduncle,
perpendicular on the median axe. The best angle for
inserting of the needle is about about 45°, caudocranial direction, through muscle until the spine is
reached. The needle is withdrown slightly while is created a light vacuum in the syringe.

Fig. 3. Technique of cardiac punctures [14]
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If the blood does not
reach the syringe or vacutainer, light lateral movements should be applied
with the top of the needle.
The procedure must
be performed in less than
30 sec., because a longer
period spent outside the
natural aquatic environment produces respiratory distress and electrolytic imbalance in fishes.
After the blood sample is
obtained, the needle is
withdrawn and the punctured zone is covered with a sterile compress for a few
seconds, in order to produce hemostasis. The needle
should be removed after every fish, and discarded in
the sharps container. After the procedure, the fish
should be placed in a recovery bath and monitored for
the next few hours [3, 11, 14, 19].
Blood sampling
using cardiac puncture technique
Cardiac puncture is a relatively a complex technique for blood sampling in fishes, which is recommended only for the skilled operators. Blood sampling
should be done only after performing a deep anesthesia. This technique is used for sampling some large
quantities of blood (Fig. 3). For the unskilled or inexperienced operators, it is highly indicated to perform
initially the dissections on the euthanized specimens,
in order to observe the anatomical particularities of
the fish species.
The blood can be collected using a ventral approach, from the heart or bulbous arteriosus. After the
deep anesthesia is installed, the fish is immobilized in
dorsal position. The needle is inserted perpendicular
on the skin, slightly below caudal to the apex of the
“V”- shaped notch, formed by the gill covers and
isthmus. Then the needle is pushed toward the heart,
while in the syringe is applied a slight vacuum. The
blood is visible in the syringe as soon as the needle penetrates the heart wall.
A different approach can be used, anterolateral,
through an opened gill opercula cover. In this case, the
needle is inserted in a caudal direction, from a point
one-third of the distance between the ventral limit of
the gill chamber and medial to the bony support of the
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caudal wall of the opercula cavity. Due to the injuries
created in the heart muscle, this procedure should not
be used for fishes that will be recovered. After the
blood is sampled by cardiac puncture, the fishes are
placed in a tank containing an overdose of anesthetic
for euthanasia [11,13,14,15,19].
Blood sampling
using the tail ablation technique
Usually, this method should not be used for
collecting blood as sample, because cutting through
the tissues may contaminate with cellular elements or
other tissue fluids. Only when is not possible to sample
blood using puncture techniques (e.g., in small fish
species, usually under 8 cm length, or with body
weight below 200 g) is required lethal sampling by tail
ablation. This technique implies the fish deep anesthesia and after the procedure the fish is placed into a
tank containing an overdose of anesthetic for euthanasia. Sometimes this procedure is difficult to perform, due to the rapid blood coagulation and the sampling have to be done very quickly [8, 14, 19].

the immunosuppression as a result of stress and to
provide the necessary immobilization for blood sampling, the fish should be anesthetized.
An ideal anesthetic is effective at low doses, has
a short recovery time and wide safety limits.
The blood sampling in fish can be performed in
different ways and different techniques are recommended in function of the size of fish, volume of blood
and operator's skills.
The most common sampling method is caudal
vessels puncture, used for repeated sampling.
The heart puncture can be applied for obtaining
large quantities of blood, but the technique can be
performed only after deep anesthesia or euthanasia,
due to the heart muscle damages.
The tail ablation technique is used for fish smaller than 200 g and requires also euthanasia.
In view to prevent the blood coagulation, anticoagulants should be used, including for flushing the
needles and syringes.
The type of used anticoagulant should be carefully selected, considering their effect on each fish
species and the hematologic determinations followed.
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