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INTRODUCTION

Dolphins (Tursiops truncatus) are the dolphin species most often kept in
dolphinariums, water parks and zoos. These creatures are easily trained,
communicate with people and are not aggressive (Kreiviniené, 2011). In
1994, in Lithuanian Maritime museum the only dolphinarium on the Eastern
Baltic seashore where Black sea dolphins (Tursiops truncatus ponticus) are
kept was opened. Currently the Lithuanian Maritime museum has been
paying a great deal of attention to various educational programmes about
dolphins as well as other sea mammals.

In scientific literature there are data about the changes of blood indices
of healthy dolphins that live in wild (Hyne et al., 1986; Hall et al., 2007,
Terasawa et al., 2002), however, no data could be found about the ranges of
hematologic indices of the Black sea dolphins that are kept in dolphinariums
during their growth, development or maturing period.

The research of literature found that hematological indices of the
dolphins (Tursiops truncantus) from different areas of the Atlantic vary.
Only a few researchers have compared and analyzed the changes of blood
indices of this species when it lives in wild (Ortiz, Worthy, 2000; Aubin et
al.,, 2011). L. H. Schwacke and other researchers (2009) maintained that
certain hematologic indices vary depending on dolphins’ age, gender and
females’ fertility period. It has also been found out that blood parameters
vary depending on the time of dolphins’ adaptation if they are kept in the
dolphinarium (Sokolov, Romanenko, 1997). However, no scientific research
data has been found related to the physiological norms of blood indices
depending on different age and sex of the Black sea dolphins (Tursiops
truncatus ponticus) that are kept in dolphinariums.

Female dolphins give birth to calves every three or four years. The first
days after birth are crucial for baby-dolphins’ survival. The death rate of
baby-dolphins in the wild is quite high and reaches 30 percent (Mann et al.,
2000). In an attempt to increase the calves’ survival in dolphinariums, they
try to find ways and create most favorable conditions in which females and
calves can be kept (Jacobsen et al., 2003). In an attempt to more accurately
evaluate the calves and female dolphins’ state of health, it is important to
observe the animals’ behaviour (Russell et al., 1997; Reid et al., 1995).
Calves and females’ respiratory rate is a rather objective criterion for
evaluating animals’ physiological state (Sweeney et al., 2010; Makara et al.,
2007; Thurman, Williams, 1986). In some dolphinariums they believe that
the best option is to keep calves and their mothers separately from other
dolphins; their separation is done before the calves are born (Lacave, 1991).
This is done to avoid other dolphins’ aggression towards the calf and the

female (Parsons et al., 2003) and to make it easier for the female to take care
of the calf. Females have to remain vigilant at all times because the young
can hit against the walls of the pool or fencing and may hurt themselves or
be hurt. The rest periods are rear and short (Morisaka et al., 2010; Ridgway,
1986). It seems that it may be easier to move for females and calves in a
bigger pool. The question remains how and where the females could be
prepared for giving birth to calves as well as looking after them during the
postnatal period.

Dolphins are sensitive to various factors of the surroundings; as a result,
both the dolphins that live in the wild and those that are kept in
dolphinariums suffer from various diseases. The research found that the
animals that are kept in dolphinariums can suffer from laryngitis,
pneumonia, sinusitis and other respiratory diseases. The symptoms of
diseases are noticed only after the animals’ behaviour, breathing movements
have changed or if there is loss of appetite (Venn-Watson et al., 2012).
When early symptoms of a disease are observed or when the diagnosis of
the disease is to be specified, blood tests are the most important and
objective indicators to evaluate the state of dolphins’ health.

It has been ascertained that the agents of animals’ pneumonia are
morbiliviruses (Krafft et al., 1995), nocardia bacteria (Lager et al., 2009),
microscopic fungi Cryptococcus neoformans (Miller et al., 2002).
Candidosis is frequently related to treatment with antibiotics and
corticosteroids or to water pollution (Miller et al., 2002). Staphylococcus
aureus can be the cause of pneumonia, septicemia, embolic nephritis and
encephalitis (Higgins, 2000). Dolphins’ calves that do not get mother’s milk
are sensitive to bacterial infection and die because of sepsis (Van Elk et al.,
2007). The reasons of dolphins’ death are scarcely described in scientific
literature. Due to this, the Lithuanian Maritime museum was encouraged to
do analysis of the reasons causing its dolphins’ deaths.

Topicality of the issue

Dolphins are sensitive to the conditions of the environment. If you want
to keep dolphins, it is important to create most favourable conditions in the
dolphinarium, determine the diseases in time and to find out the reasons of
deaths. To do it, it is necessary to identify individual morphological and
biochemical blood parameters and their changes when dolphins fall ill. In
scientific literature most often there can be found the data of blood tests of
the Atlantic (Tursiops truncatus) and other dolphin species. However, there
is no data related to blood indices of the Black sea dolphins (7ursiops
truncatus ponticus) that differ in age and sex.



The aims and goals of the thesis

The aim of the thesis is to identify the influence of various factors on
blood indices and breathing function of the Black sea dolphins (Tursiops
truncatus ponticus) that are kept in dolphinariums and also to do analysis of
the reasons of dolphins’ diseases and death.

The goals of the thesis:
1. Determine the physiological morphological and biochemical
parameters of the dolphins’ blood with regard to their age and sex.

2. Determine the influence of the size of the pools on the respiratory
rate of dolphin females and calves during the postnatal period.

3. Analyze the diseases affecting dolphins and the frequency of their
occurance.

4. Study morphological and biochemical changes in dolphins blood
parameters with regard to the diseases.

5. Identify the causes of death through pathological, anatomical,
histopathological and microbiological examinations.

Innovativeness and practical meaning of the research

The research has broadened the scientific knowledge about the Black sea
dolphins’ (Tursiops truncatus ponticus) physiological characteristics and
pathological conditions. It has been found out that the size of a pool has
influence over the Black sea dolphin females and calves' respiratory rate as
well as behaviour. Bearing in mind that there are genetic differences among
other Tursiops truncatus dolphins, in the current research healthy Black sea
afalins’ blood physiological morphological and biochemical parameters
have been identified with regard to their age and sex. It is the first time in
Lithuania when the frequencies of dolphins’ diseases, the causes of the
diseases have been analyzed and patomorphological changes of the dead
animals have been evaluated.

STUDY MATERIALS AND METHODS

The study was carried out in the Lithuanian Maritime museum, in the
Pathology Centre of the Lithuanian Veterinary Academy (Lithuanian Health
Science University since 2010) from 1996 till 2010. 21 Black sea dolphins
(Tursiops truncatus ponticus) were included in the study.

The study was carried out in three stages.

STAGE 1

STUDY OF HEALTHY BLACK SEA DOLPHINS

v v
Morphological and biochemical Study of females and their
study of blood calves’ breath rate
I
v v
In a bigger In a smaller
pool pool
STAGE 2
STUDY OF DOLPHINS’ DISEASES
I
v v v

Morphological Microbiological Study of how factors of
and biochemical study of surroundings relate to

study of blood exhaled air dolphins’ diseases

I
v v v
Influence of the air Influence of pool Influence of
temperature of surroundings | [ water temperature seasons
(on dolphins’ diseases)
STAGE 3
STUDY OF DEAD DOLPHINS
I
v v v
Pathological Pathological Microbiological

anatomical study histological study study

Investigation scheme




Identification of dolphins’ normal physiological and hematological
blood values with regard to age and sex

The research was carried out in the Lithuanian Maritime museum for 8
years from 2003 till 2010 constantly observing dolphins’ adaptation, the
curve of their growth and development. According to the protocol of health
watch blood samples for assessment of morphological and biochemical
indices were drawn periodically. Only samples of 8 clinically healthy
dolphins were used for study. During the growth period, the samples of the
same dolphins’ blood were attributed to two or three age groups. The
animals were not given any food 12-14 hours before drawing blood
samples. The samples were drawn in the mornings from 8:30 till 10:30,
according to their age bracket and it was done in all seasons. With regard to
age, the blood taken from males was attributed to two age groups whereas
the females’ blood was attributed to three age groups. Blood was not drawn
from healthy males before they had aged two. As a result, the dolphins were
put into five groups according to their age and sex. Males aged 2—5 were put
into group 1 (n=45 blood samples); males over 5 years old were put into
group 2 (n=34 blood samples); group 3 — females aged under two (n=13
blood samples); group 4 — dolphin females aged 2—5 (n=29 blood samples);
group 5 — females over 5 years old (n=83 blood samples).

Morphological indices of dolphins’ blood were analyzed by use of Cell-
Dyn 1700 (Abbott, USA, 2005) and Cell-Dyn Ruby (Abbott, USA, 2007)
analyzers. The taken blood smears were dyed with Gimza dye (Merck,
Germany) and assessed using a microscope (Nikon instruments, Japan) that
magnifies 50 times. Biochemical indices of dolphins’ blood were obtained
by use of analyzers RX Daytona TM (Randox, UK, 2006) and Vitros 250
(Ortho Clinical Diagnostic, Janson & Janson, USA, 2002). The values of
potassium, calcium and chlorine were assessed by use of Ilyte analyzer
(Instrumentation laboratory SpA, USA, Italy, 1994), the value (amount) of
fibrinogen was obtained by use of STA compact analyzer Stago (France,
2004). The erythrocytes sedimentation rate was carried out in the Lithuanian
Maritime museum, in the laboratory of the dolphinarium. Dolphins’ blood
samples were drawn by use of “Venoject” 2.4 mL vacuum test tubes (from
the firm “Terum”) with sodium citrate inside and the blood samples were
estimated according to Westergren’s methodology of study.

Identification of the effects of pool sizes on the respiratory rates of
females and calves and their behavior during the postnatal period

In the Lithuanian Maritime museum 6 female dolphins and their calves
were being observed for a month after birth. The females and their calves’
breath rate were counted once at the beginning of every hour. The breath

rate was calculated by averaging out the number of breaths over a minute,
i.e. t/min. The same three females No 7, No 8 and No 5 gave birth to calves
No 7-1, No 8-1 and No 5-1 respectively in a smaller specially prepared
pool, being separated from other dolphins. Then the same females gave birth
to their calves No 7-2, No 8-2 and No 5-2 being in the bigger pool together
with other dolphins of different age and sex. In both of the pools the animals
were kept under observation for 30 days after birth and were observed round
the clock.

Identification of the diseases affecting dolphins and the frequency of
their occurance

9 dolphins’ clinical data of laboratory tests run from 1996 till 2010 were
used in the study to identify the forms of diseases and their frequencies. The
beginning of diseases and their length in days were recorded. The diseases
were diagnosed. The cases when the disease was not diagnosed due to not
clearly expressed clinical signs of one or another disease, when laboratory
tests were not informative enough but the dolphins were apathetic or there
were behavioral disorders were also included in the study. The season when
the dolphins fell ill, the temperature of the water in the pool and the air
temperature of the surroundings were recorded.

The microorganisms of the air exhaled by the dolphins were examined.
The frequency of how often the microorganisms were cultured with regard
to the season and the diagnosis of the disease were identified. The training
methods for veterinary procedures were used to take samples of the exhaled
air. The trainers gave command to the dolphins to swim to the side of the
pool, and then they ordered the dolphins to exhale the air heavily twice.
After that asepsis round the blowhole was done using the preparation “Bode
sterilium” (Bode chemie Hamburg, Germany). Then again according to the
command the dolphins breathed out the air onto the Petri dishes with
differential selective diagnostic media.

Evaluation of morphological and biochemical parameter changes in
dolphins’ blood with regard to the disease

The study was conducted in the dolphinarium of the LMM in 2003—
2010. Blood samples of 8 dolphins that were ill and their clinical symptoms
were being observed were used in the study. Blood samples of 3 males and 5
females were used in the study. The animals had not been fed for 12 hours
before their blood was drawn. It was done in the morning from 8:30 till
10:30 on the first day of illness. According to the clinical symptoms of the
disease and the results of blood tests, the illness was diagnosed.

The changes in blood analytes were determined taking into consideration

10



the diagnosis of the disease. The conditions in which the dolphins were kept,
the way the blood was drawn and delivered to the laboratory as well as the
technique of running blood tests were identical to the ones used for testing
healthy dolphins’ blood.

Pathological-morphological investigation

From 1996 till 2010 in the Pathology Centre of the Lithuanian
Veterinary Academy (VA LHSU since 2010) the testing of 8 Black sea
dolphins that had died in the dolphinarium of the LMM and 2 calves that
were born dead was carried out in order to find out the cause of death.

The data of the history of dolphins’ diseases were recorded in the LMM
patients’ register. Necropsy was carried out on the dead animals in the
Pathology Centre of the LVA 6-8 hours after dolphins’ death.

Pathological-histological investigation

Fixed pathological specimen was cut in the preparatory laboratory,
placed into a biopsy cassette and dipped in cold running water for 24 hours
so that 10 % formalin was swilled out of it (pathological specimen).

The pathological specimen was processed in a tissue immerse processor
(Shandon Pathcentre, USA). Within 2—3 hours the pathological specimen in
biopsy cassette was dehydrated in 60, 80 and 96 % ethyl alcohol, and also
processed for 1-3 hours in isopropyl alcohol. Later on the pathological
specimen was cleared in chloroform for 1-3 hours. After dehydration and
clearing, it was impregnated with paraffin by use of the tissue embedding
system TES 99 (USA).

The paraffin block with the pathological specimen inside was chilled so
that the material would acquire the required solidity. Then it was sectioned
with rotary microtome Leica RM2235 or Shandon Finesse (USA),
microtome knives were used too. The cut section 4 pm in thickness was
taken into a 37 °C thermostatic water bath and the cut was flattened by use
of needles. After the flattening process in the bath had been completed, the
cut sections were put on the objective slide. The slide with the cut section
was placed on the thermo hotplate (Thermo Scientific Hotplate, USA) which
had the temperature of 37 °C then the slides with the cut sections were
placed into the thermostat and kept there for 24 hours in the temperature of
37°C.

The histological sections were stained with hematoxylin eosin (HE), the
Red Sirius. The results were assessed by use of light microscope that
magnifies 40—400 times.
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Isolation of microorganisms from study samples

Samples from the dead dolphins’ blowhole, trachea, bronchi, lungs and
sinuses as well as intestine were taken for microbiological testing by use of
swabs. The samples of purulent exudation were taken for testing from the 8
months old calf’s, born to Glorija, broken lower jaw. Those samples were
kept and transported in the “Amies” medium with carbon (Cultiplast, Milan,
Italy) in the surroundings with temperature 10-20 °C. Bacteria were
cultivated in special differential-diagnostic, selective media such as blood,
MacConcey, chocolate and Mannitol salt agar. Sabouraud medium (Oxoid,
England) was used to examine microscopic fungi.

Statistical analysis

The data is provided as average of at least three independent
experiments, with the standard calculation error. Validity of the change of
data was assessed using the odd experiment two deviation Student t-test.
The data was processed using Microsoft Office Excel 2003 software. The
data is considered to be valid when P 1s<0.05%; —P<0.05**; —P<0.01; ***—
P<0.001.

To conduct the statistical analyses, the tools of Microsoft Excel were
used. The characteristics of histograms (excess Ex and asymmetry As) have
been calculated using the third and fourth line central moments. It has been
accepted, that excess is insignificant when Ex<0.5, and when Ex>1.0, it is
considered that the excess is significant. It is considered that histogram is
symmetric when As<0.25. The asymmetry is considered to be significant
when As>0.5. The correlation between the two compared lines is considered
to be strong if the coefficient is r >0.5. The differences are considered to be
significant when comparing the zero hypothesis, the importance of the
Student’s criterion was P<0.05. The results are provided mean with the
standard deviation (M£SD).

RESULTS OF THE INVESTIGATION

Identification of normal physiological and hematological parameters
of dolphins’ blood with regard to age and sex

The blood morphological parameters of Tursiops truncatus ponticus
male and female dolphins’ are presented in Table 1. There were on average
(6.77+1.54) x10°/L leucocytes in the blood of Tursiops truncatus ponticus
dolphins’ that were kept in the dolphinarium of the Lithuanian Maritime
museum. The number of leucocytes in the blood of 2—5 year old male and
female dolphins did not differ, but it was smaller from 10.9 % (P<0.05) to
20.1 % (P<0.001) than in the blood of younger and older dolphins.
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The average number of erythrocytes in dolphins’ blood was
(3.910.49) x10'%/L. Tt did not differ with regard to sex for the age group 2—
5, but for the group older than 5, the number of erythrocytes in males’ blood
was 5.6 % (P<0.05) greater than in females’. In females’ under 2 blood there
were 11.0-12.6 % (P<0.01) more erythrocytes than in the blood of older
females. The average number of immature erythrocytes, known as
reticulocytes, was 2.40+1.14 %. The average concentration of hemoglobin
in dolphins’ blood was 161.2+12.3 g/L. The hemoglobin concentration in
females’ blood did not depend on age whereas in the over 5 year old males’
blood an average amount of hemoglobin was 12.4 g/L (7.2 %, P<0,01)
bigger compared to the younger males’ and 14.6 g/L (8.4 %, P<0,01)
compared to the hemoglobin concentration in the blood of females that were
of the same age.

The average erythrocyte sedimentation rate in the blood from the
dolphins kept in the LMM dolphinarium was 2.0£0.5 mm/h and did not
depend on animals’ age or sex.

Since the number of leucocytes, the hemoglobin concentration and
hematocrit value parameters were distributed in a normal pattern, it is
possible to make an assumption that their average values and differences
between sexes and age groups are characteristic of the entire Tursiops
truncatus ponticus dolphin population. The other average blood values that
were studied revealed only the peculiarities of the individuals from the
dolphin group that is kept in the LMM dolphinarium.

During the analyses of the leukocyte formula in dolphins’ blood it was
determined that segmented neutrofils in Tursiops truncatus ponticus blood
made up 52.14+8.5 % of all leucocytes on average. In females’ under 5 blood
the average number of segmented neutrofils was 11.1-12.0 % (P<0.01)
smaller than in the blood of older females. The difference of this value
among the males from different age groups made up 4.0 %, (P<0.05). In the
blood of the male dolphins aged over 5 the determined number of band
neutrofils was 1.3 % (P<0.01) bigger. In the blood of females of the same
age the determined number of eozinofils was 5.0-6.3 % (P<0.01) bigger
compared to the findings in the age group under 2.

The average number of lymphocytes in Tursiops truncatus ponticus
dolphins’ blood was 20.9+10.0 % (of the total number of leucocytes). The
number of lymphocytes in the blood of females under 5 was 18.4-19.9 proc.
(P<0.01) bigger than in the older animals’ blood. The difference among the
males from different age groups was 5.5 % (P<0.01) respectively.
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Table 1. Healthy dolphins’ Tursiops truncatus ponticus blood
hematological parameters

Males Females

2-5years | >Syears | under 2 | 2-5 years | >S5 years
P t
arameters old old years old old old

M+SD | M#SD | M+SD | M=SD M:£SD
%SB/CLOCWCS’ 6.10+1.42% |6.85+1.38%%|7.73+1.00| 6.18+1.58% |7.17£1.530%*
]fgﬁ/}}focytes’ 3794049 |4.06:0.50%* |4 390 41|3.91:£0.45%*| 3.83+0.47%*
OR/O‘“‘“C“IOC““’ 3.0413 | 23208 | 32407 | 23407 | 2.0+1.1
;‘imogl"bm’ 161.2412.4 |173.748.7%*(153.746.2| 158.3+7.2 |159.0+12.9%*
(I,iematocr‘t’ 42.545.0% | 44.944.6%% | 43.943.3 |42.044.18%%| 42344 2%
Erythrocyte

sedimentation | 2.0+0.1 2.040.1 1.7+0.0 2.0£0.0 2.0£0.0
rate, mm/h.

Eozinofiles,

Y 21.1+£5.0 |20.8+4.4** | 15.442.6 | 16.7+4.6 | 21.7+6.3**
(V]

Band
neutrophils, 2.0£1.6 3.442.3%% | 1.8+1.2 | 2.3+]1.3%* 2.842.3
%

Segmented 10 6.6 2x% | 52.046.6% | 46.246.8 | 45.349.0%% | 57.347.0%+
neutrofiles, %

ymphocytes’ 23.746.0%* | 18.3£7.0%% | 33.626.7 | 32.149.4%% | 13.746.0%*
0

Monocytes, %| 4.2+£2.2 4.842.1 3.2+1.7 3.2+1.8 3.942.2

*P<0.05, **P<0.01 — Comparison of males and females blood
parameters with regard to age

The biochemical parameters of blood of the dolphins of different sex and
different age groups are shown in Table 2. The average amount of urea in
the Tursiops truncatus ponticus dolphins’ blood was 16.74+2.62mmol/L. In
the age group 2—5 the amount of urea in both males and females blood was
10.8 (P<0.01) — 16.1 % (P<0.01) larger compared to the younger and older
animals. The average amount of creatinine in the dolphins that are kept in
LMM dolphinarium blood was 131.18+28.80 mmol/L.
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Table 2. Healthy dolphins’ blood hematological parameters

Males Females
2-Syears |>Syears| under |2-5years|>S5 years
Parametres
old old 2years old old old
M=SD M=+SD M=SD M+SD | M+SD
Urea. mmol/L 18.28+ 15.35+ 15.92+ 17.84+ 16.06+
i 3.36* 1.95 2.31 1.90* 2.01
Creatinine, 138.4+ 157.7+ 112.3+ 119.2+ 125.0+
pmol/L 15.9 49 .4%* 9.2 13.4%* 22.9
Aspartat
A 2560+ | 2503+ | 1852+ | 231.2% | 212.0%
75.2%* 36.1 70.1 48.0%* 54.1
ferase, U/L
Alani
arr?irrlllorﬁas—ferase 49,6+ 483+ 327+ 381+ | 277+
’ 39.0 13.3* 129 8.7 14.1*
U/L
Gamma- glutamyl| 42.42+ 47.34+ 36.81+ 42 .86+ 50.79+
transferase, U/L 13.0 9.3% 10.6 6.7 10.1*
Alkaline 1550.9+ 813.5+ 1471.1+ 1736.3+ 675.4+
phosphatase, U/L 347.6* 53.1%* 620.8 364.7% | 318.6%*
Laktatdehydrogen| 829.7+ 767.1+ 806.5+ 808.8+ 750.3+
ase, U/L 84.3%* 65.5%* 85.8 73.2%* 135.6%*
Sodium. mmol/L 156.01+ 156.75+ 156.06+ 155.64+ | 157.32+
um, 1.47 1.19 1.39 3.31 1.78
Potassium, 3.57+ 3.34+ 3.54+ 3.52+ 3.30+
mmol/L 0.30 0.26 0.20 0.24 0.26
. 119.49+ 117.72+ 117.00+ 119.41+ | 119.56+
Chlorine, mmol/L | ¢ 2.06 1.76 231 2.42
Iron. umol/L 26.66+ 24,71+ 35.16+ 29.11+ 2741+
on, fmo 7.24%% 3.60 10.86 6.30%* 5.89
Glucose. mmol/L 5.10+ 4.87+ 5.84+ 5.43+ 4.69+
’ 0.78 0.58 0.71 0.65 0.65
*P<0.05, **P<0.01 — Comparison of males and females blood

parameters with regard to age

For none of the female groups the difference in the amounts of creatinine
was observed, however, the amount of creatinine in the blood from males’
over 5 was 12.3 % (P<0.05) larger than in the younger animals’ blood.
There was almost no difference observed when the aspartate
aminotransferase activity was compared regarding the dolphins’ age and
sex. Only in the females’ aged under 2 blood it was 45.95 U/L (19.9 %,
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P<0.05) lower compared to the one in the blood from the older females. No
difference in the amount of the enzyme gamma-glutamyl transferase in the
males’ blood regarding their age was observed whereas in the females’
blood it constantly increased and in the older than 5 females’ blood it was
27.5 % (P<0.01) higher than in the females’ under 2 blood. Of all ferments
only the ones of lactatdehydrogenase activity were distributed in normal
pattern with no display of considerable excess or asymmetry (As=0.18;
Ex=0.74).

The amount of iron found in females’ under 2 blood was from 17.2
(p<0.05) to 22.0 (p<0.01) per cent larger than in the blood from older
females.

Influence of pool sizes on the respiratory rate and behaviour of
dolphin females and calves during the postnatal period

The aim of the study was to ascertain in what conditions the females
should be kept so that more of the calves that are born would survive. There
is no unanimous opinion whether it is better to separate the females from the
other dolphins of the group and let them calve on their own, to keep them
and their calves separated from other dolphins for some time (for a month or
longer) or to let them calve in the same pool with the other dolphins of the
group. To identify the possible advantages and disadvantages of the ways of
keeping mentioned above the research was conducted in the Lithuanian
Maritime museum. The calves’ born to the same females respiratory rate,
which reflects how intensively the animals move during the postnatal period
in different size pools, was analyzed.

The histograms of respiratory rate of females and their one month old
calves kept in the bigger pool perfectly match the normal pattern (E, = 0.12
<0.2; A;=0.12<0.25) and (E, = 0.48 < 0.5; A; = 0.38 < 0.5, respectively).
It may be assumed that the conditions which influence the respiratory rate of
the females with one month old calves in this pool are the same as those that
are usual for the population.

The histograms of respiratory rate of females and their one month old
calves kept in the smaller pool showed a considerable difference from the
normal pattern: females (E; = 1.02 > 1.0; A, = 0.71 > 0.5) and calves —
(Ex = 1.26 > 1.0; Ay = 0.38 < 0.5, respectively). Due to the fact that the
dolphin groups kept in the bigger and smaller pools were identical, it may be
judged that the conditions which influence the females and their calves’
under one months old respiratory rate differed considerably in this pool from
the ones that are usual for the population as well as from those in the bigger
pool.
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During the entire period of observation the females’ respiratory rate in
the smaller pool fluctuated between 1.2 and 4.8 per minute and was 15.4 %
(P<0.01) higher than in the bigger pool. Females’ respiratory rate in the
bigger pool fluctuated between 1.0 and 3.3 times per minute. On average in
the smaller pool the females breathed 2.4+0.5 times per minute and 2.1+0.4
t/min in the bigger one.

In the smaller pool the calves breathed between 1.2 and 6.2 times per
minute, the average frequency 2.9+0.7, i.e. 21.7 % (P>0.01) more often than
in the bigger pool where they breathed between 1.1 and 4.6 t/min and the
average respiratory rate was 2.4+0.4 t/min.

In accordance with Pearson’s correlation coefficient the dependence of
dolphins’ respiratory rate on the time of observation is best approximated by
the logarithm function. During the first week after calving the females’
breath rate in most cases notably changes and during the remaining weeks of
observation almost reaches the normal value. Immediately after calving the
nature of change of different females’ respiratory rate differs (increases,
decreases or almost does not change) but is similar in the pools of different
size.

During the first month after birth the calves’ respiratory rate is closely
related to their mothers’ respiratory rate. In the bigger pool the correlation
coefficient r=0.72—0.74 and in the smaller pool r =0.59-0.76.

No dependence on the time of the day was identified either during the
first week after birth or during the remaining time of a month-long
observation in any of the pools. It was observed that for the females and
calves it is easier to move in bigger pools with slighter angles at turns.
During the first week after birth the calves found it harder to turn in the
corners and the females found it harder to look after the calves. It was also
observed that in the smaller pool the calves bruised the front of the lower
jaw against the wall of the pool more often whereas in the bigger pool no
such injury was observed. The animals stayed longer on the surface of the
water and breathed more frequently.

The diseases affecting dolphins and the frequency of their occurance

Dolphins, which are kept in the LMM dolphinarium, were diagnosed
with  the inflammation of respiratory organs: bronchitis and
bronchopneumonia. Bronchitis was recorded in 62.1 % of cases and
bronchopneumonia in 27.1 %. The overall number of respiratory organ
diseases made up 89.2 % of all studied diseases (Fig. 1).
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Fig. 1. The percentage distribution of diseases in examined dolphins

Seasonal relationship to the microorganisms isolated from the
exhaled air of sick dolphins

In 2/3 (69.6 %) cases in the samples from the air exhaled by the sick
dolphins Enterococcus spp., Morganella morganii, Escherichia. coli,
Staphylococcus aureus or Shewanella putrefaciens in their pure form or
associated bacteria medium, pathogenic Candida albicans yeast were found.
The prevailing bacteria (21.7 % of cases) are more frequently found in
spring, whereas in summer they were found less often (13.3 % of cases).

The dolphins suffered from bronchitis with almost the same frequency in
all seasons (Fig. 2), but the largest number of cases of bronchopneumonia
was diagnosed in spring (34.0 % of cases) (Fig. 3). The highest number of
cases of gastroenteritis was diagnosed in autumn (Fig. 4).
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Fig. 2. Percentage distribution of bronchitis throughout the year
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Fig. 3. Cases of pneumonia throughout the year

The highest number of cases of gastroenteritis was diagnosed in autumn
(Fig. 4).
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Fig. 4. Seasonal relationship to the number of dolphins suffering
from gastroenteritis

Morphological and biochemical changes of dolphins’ blood, related
to disease

The changes in erythrocyte sedimentation rate

In cases of certain diseases, the erythrocyte sedimentation rate in sick
dolphins’, kept in the LMM dolphinarium, blood was between 2.2—-12.1
times higher (P<0.01) than in healthy dolphins’ blood. However, the
differences of the dispersals of this parameter were of the same line.

When dolphins were ill with bronchitis, the erythrocyte sedimentation
rate was directly correlated with the increase in the number of monocytes in
blood (r=0.53), whereas when they had bronchopneumonia — with the
decrease of the number of eosinophiles (r=-0.52). When they had hepatitis,
erythrocyte sedimentation rate was growing higher while the number of
reticulocytes was decreasing (r=-0.66).

The changes of the amount of hemoglobin

The average of hemoglobin amount in the blood of dolphins’, kept in the
LMM dolphinarium, that were ill with hepatitis or bronchopneumonia was
between 5.4-41.6 % lower (p<0.01) than healthy dolphins’. No statistical
difference was found in the amount of hemoglobin from sick and healthy
dolphins when the animals suffered from bronchitis or gastroenteritis
(P=0,113-0,776).
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The changes of overall number of leucocytes

The average of leucocytes number in the blood from dolphins that were
ill with bronchitis or bronchopneumonia was 40.7-78.4 % higher (P<0.01)
than in healthy dolphins’ blood. However, when the animals fell ill with
gastroenteritis or hepatitis, the numbers of leucocytes statistically did not
differ from the ones in healthy dolphins (P=0.095 and P=0.107,
respectively).

Changes in the counts of segmented neutrophils

The average counts of segmented neutrophils in the blood from the
dolphins sick with bronchitis, bronchopneumonia or hepatitis were between
5.5-18.5 % (P<0.01) higher than in healthy dolphins. Moreover, in the case
of bronchitis there is a likelihood of such tendency in the entire population
of Tursiops truncatus ponticus (Ex=-0.87, As=-0.18). No statistical
difference was found in the count of segmented neutrophils from sick and
healthy dolphins when the animals suffered from gastroenteritis (P=0.113—
0.776). The counts of segmented neutrophils in the blood from sick dolphins
grows higher whereas the number of lymphocytes decreases (r=-0.66—0.98),
irrespective of the disease.

Changes in the counts of band neutrophils

The average counts of band neutrophils in the blood from the dolphins
sick with bronchitis, bronchopneumonia were between 0.8-3.5 % higher
(P<0.05 and P<0.01, respectively) higher than in healthy dolphins.

Changes in the level of eosinophils

The average levels of eosinophils in the blood from the dolphins that
were kept in the LMM dolphinarium and sick with bronchitis,
bronchopneumonia, gastroenteritis or hepatitis were between 2.6—14.2 %
(P<0.01) lower than in healthy dolphins.

Changes of the number of lymphocytes

The average of lymphocytes number in the blood from dolphins that
were ill with bronchitis, hepatitis or bronchopneumonia was 5.2-10.8 %
lower (P<0.01-0.05) than in healthy dolphins. No statistical difference was
found in the number of lymphocytes in the blood from sick and healthy
dolphins when the animals suffered from gastroenteritis (P=0.481).

Changes of the number of monocytes

The average of monocytes’ number in the blood from dolphins that were
ill with bronchitis and bronchopneumonia was 1.4—1.5 % higher (P<0.01)
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than in healthy dolphins. No statistical difference was found in the number
of monocytes in the blood from sick and healthy dolphins when the animals
suffered from gastroenteritis and hepatitis (P=0.256 and P=0.662,
respectively).

Change of the amount of urea

The average of the amount of urea in the blood from dolphins that were
ill with gastroenteritis was 14.6 % smaller than in healthy dolphins’ blood.
No statistical difference was found in the amount of urea in the blood from
sick and healthy dolphins when the animals suffered from bronchitis,
bronchopneumonia and hepatitis (P=0.255-0.484).

Change of the amount of creatinine

The average of the amount of creatinine in the blood from dolphins that
were ill with hepatitis was 36.1 % smaller (P<0.01) than in healthy
dolphins’ blood. No statistical difference was found in the amount of
creatinine in the blood from sick and healthy dolphins when the animals
suffered from bronchitis, bronchopneumonia and gastroenteritis (P=0.323—
0.720).

Change of the amount of bilirubin

The average of the amount of total bilirubin in the blood from dolphins
that were ill with bronchitis or bronchopneumonia was 39.7-48.6 % larger
(P<0.05) than in healthy dolphins’ blood. No statistical difference was found
in the amount of bilirubin in the blood from sick and healthy dolphins when
the animals suffered from gastroenteritis (P=0.888 and P=0.066,
respectively).

Change of the amount of glucose

The average of the amount of glucose in the blood from dolphins that
were ill with bronchitis or gastroenteritis was between 6.44-27.3 % larger
(P<0.01 and P<0.05 respectively) and in the case of hepatitis 31.9 % smaller
(P<0.05) than in healthy dolphins’ blood. No statistical difference was found
in the amount of glucose in the blood from sick and healthy dolphins when
the animals were ill with bronchopneumonia (P=0.076).

Change of the amount of iron

The average amount of iron in the blood of dolphins, kept in the LMM
dolphinarium, that were ill with bronchopneumonia or gastroenteritis was
between 24.6-32.3 % lower (P<0.01 and P<0.05, respectively) than in
healthy dolphins.
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Change of the amount of potassium

The average amount of potassium in the blood of dolphins, kept in the
LMM dolphinarium, that were ill with bronchopneumonia, gastroenteritis
was or hepatitis was between 3.0-12.3 % higher (P<0.05; in the case of
hepatitis P<0.01) than in healthy dolphins. There is a likelihood of such
tendency in the entire population of Tursiops truncatus ponticus (Ex=0.52,
As=-0.15) if dolphins were ill with bronchopneumonia. No statistical
difference was found in the amount of potassium in the blood from sick and
healthy dolphins if the animals suffered from bronchitis (P=0.122).

Change of the amount of sodium

The average amount of sodium in the blood of dolphins that were ill with
bronchopneumonia or gastroenteritis was between 1.1-2.7 % lower (p<0.01)
than in healthy dolphins. No statistical difference was found in the amount
of sodium in the blood from sick and healthy dolphins if the animals
suffered from bronchitis or hepatitis (P=0.434 and P=0.230, respectively).

Changes of the amount of lactatdehydrogenase (LDH)

The average amount of LHD in the blood of dolphins, kept in the LMM
dolphinarium, that were ill with bronchitis, bronchopneumonia or hepatitis
was between 15.0-48.6 % higher (P<0.01), in the case of gastroenteritis it
was 11.6 % lower (P<0.05) than in healthy dolphins.

Changes of the amount of alkaline phosphatase (ALP)

The average amount of ALP in the blood of dolphins that were ill with
bronchitis, bronchopneumonia or hepatitis was between 27.9-47.6 % lower
(P<0.01) than in healthy dolphins. In the case of hepatitis ALP was not that
low —27.9 % (P<0.05).

Gamma glutamyl transferase ( YGT)

The average number of yGT in the blood of dolphins that were ill with
bronchopneumonia or hepatitis was between 1.94-5.92 times larger
(P<0.01) than in healthy dolphins. If the dolphins were ill with
gastroenteritis, the average number of yGT in the blood of sick dolphins was
29.6 percent smaller (P<0.01) than in healthy dolphins.

No statistical difference was found in the number of yGT in the blood
from sick and healthy dolphins if the animals suffered from bronchitis
(P=0.137).

Alaninaminotransferase (ALT)
The average number of ALT in the blood of dolphins that were ill with
bronchitis or bronchopneumonia was from 27.9 % to 2.72 times larger
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(P<0.01) than in healthy dolphins. In the cases of gastroenteritis or hepatitis
the number of ALT in the blood of healthy and sick dolphins displayed a
considerable difference (P=0.271 and P=0.659 respectively).

Aspartataminotransferase (AST)

The average number of AST in the blood of dolphins that were ill with
bronchitis, bronchopneumonia or hepatitis was between 15.2-88.4 % larger
(P<0.01) than in healthy dolphins, whereas if the dolphins were ill with
gastroenteritis, it was 19.0 percent smaller (P<0.05).

Change of the amount of fibrinogen

The average number of fibrinogen in the blood of dolphins that were ill
with bronchitis, bronchopneumonia or gastroenteritis was from 52.0 % to
1.4 times higher (P<0.01) than in healthy dolphins, in the case of hepatitis —
37.7 % lower (P<0.05).

Identify the causes of death through pathological, anatomical,
histopathological and microbiological examinations

The study analysis showed that the majority of dolphins (62.5 %) died
from acute and chronic inflammations of respiratory organs. There were
25 % of deaths from inflammation of intestines and stomach. 12.5 percent of
deaths were caused by traumas. From all the calves 2 were calved dead.

During the study period one calf was calved dead and the other was born
premature due to the miscarriage. The dead calf was diagnosed with
atelectasis and hyperemia of lungs. Stomach and small intestine bleeding
was determined during the examination of the dead prematurely born 8
month-old calf. Histological examination showed that there were bleeds in
liver, kidneys and spleen.

A six-year old male named Tafis was treated with antimicrobial drugs
because he had lost appetite. He died suddenly. Pathological changes were
characteristic of acute inflammation of respiratory organs. Histological
examination conducted, it was determined that he was ill with acute purulent
bronchitis and inflammation of the lungs. Antibiotics were administered to
the six-year-old male named Tedis after it had been determined that he had
an increased respiratory rate. The histological examination showed that he
suffered from bronchitis and bronchiolitis, minimal alveolar fibrosis and
infiltration of lymphatic cells.

The 21-year-old male, Romas by name, was treated for inflammation of
respiratory organs. Pathological changes were characteristic of obstructive
inflammation of the lungs. After histological examination it was determined
bronchitis and bronchiolitis, alveolar epithelial cell proliferation and
infiltration of lymphatic cells.
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The female Nana, approximately 35 years of age, was treated for
inflammation of respiratory organs. Histological study conducted, it was
determined that she was ill with bronchitis and bronchiolitis, pulmonary
alveolar microlithiasis, alveolar fibrosis and atelectasis as well as
degeneration of the liver cells and centrilobular hemorrhagic necrosis and
inflammation of the liver, minimal degeneration of cortical tubular layer
and atrophy of glomerulus.

The male dolphin Orfejas was treated with antimicrobial drugs. The
pathological changes were characteristic of inflammation of intestines and
stomach and the granulomatous inflammation of fundic chamber of the
stomach. Histological study conducted, it was determined that she had
minimal atrophy of the gastric glands alongside with granulomatous
inflammation of fundic chamber of the stomach.

The change in the behavior of a 14-month-old female calf born to Glorija
was observed early in the morning. The animal was apathetic and did not
consume food. Antimicrobial drugs were administered to her. However, the
development of the disease was fast and she died the same day. During the
autopsy pathological changes characteristic of the inflammation of intestines
and stomach were found. Histological examination conducted, it was
determined that she had minimal degeneration of intestinal villi and the
inflammation of mucous membrane of the stomach and small intestines.
When the examination of the pathological specimen was carried out, the
pathogen of erysipelas was isolated.

In the air exhaled by a 14-year-old female Nika Candida albicans and
Candida tropicalis pathogenic yeast as well as Shewanella putrefaciens and
Enterococcus bacteria were found. The female had been treated for the
infection of pathogenic yeast for 48 days but since her health was getting
worse antimicrobial drugs were administered. Pathology anatomical
examination conducted, it was determined that she suffered from necrotic
purulent inflammation of sinuses. During the histological study of the
hemorrhagic specimen from the tissue of sinuses, microscopic hifes of fungi
were found. Candida albicans pathogenic yeast was found during the
microbiological study of the specimen from the tissue of sinuses.

Glorija’s 8-month- old calf unexpectedly became passive and died
suddenly. During the examination of the dead calf the fragmental fracture of
the lower jaw, purulent inflammation of the broken bone ant soft tissues,
focal purulent inflammation in the right kidney and heart muscle (abscesses
0.5-2cm in diameter), cyst in the right kidney, enlarged spleen and
degeneration of liver were diagnosed. Staphylococcus aureus bacteria were
isolated during the bacteriological study.
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DISCUSSION

The average of 3.9 x10'? /L erithrocytes and 2.4 % of reticulocytes were
found in the blood of the dolphins of both sexes and all age groups, which
were kept in the LMM dolphinarium. It was determined that the greatest
number of erythrocytes and the highest concentration of hemoglobin were in
the blood from males aged over 5. The same results were determined in the
grown up dolphins’ blood by T. S.Venn-Watson and others (2007). S. R.
Noren and other researchers (2002) determined that erythropoiesis goes on
faster in the organism of dolphins aged over 3.

It was determined that the number of leucocytes in the blood from 2—5
year-old males was 10.95 % smaller than in the group of older dolphins. The
number of leucocytes in the blood from 2—5 year-old females was found to
be 20.05 % smaller compared to the findings in the blood from younger
ones and 13.80 % smaller compared to the older ones.

The number of segmented neutrophils found in the blood from males
aged over 5 was 7.56 % greater than in the younger males’ blood. The
number of segmented neutrophils found in the blood from females aged over
5 was between 19.37-20.94 % greater compared to the findings in the
younger age groups. In reference it is also indicated that the number of
segmented neutrophils in older dolphins’ blood increases (Venn-Watson et
al., 2011)

The number of eosinophils found in the blood from females aged over 5
was 29.03 % greater than in the age group of females under 2. Between the
older and younger male groups only 1.42 % difference in this parameter was
found. The determined number of eosinophils in the blood from the dolphins
kept in the LMM was 15.40-21.70 %. The researchers who studied the
Atlantic afalins’ blood found only 10.00-11.00 % of eosinophils (Shirai,
Sakai, 1997; Bossart et al., 2001). Similar results regarding this parameter
were obtained by the researchers who studied other Black sea afalins kept in
dolphinarium (Andreeva et al., 2007).

The increase or decrease of the activity of the enzyme ALP may be a
very important diagnostic or prognostic parameter to assess dolphins’ health
(Romano et al., 2004). In accordance with the results obtained through our
research we may maintain that the activity of the enzyme ALP differed
considerably in different age groups. The greatest numbers were found in
the blood from the youngest group of dolphins. The activity of the activity
of the enzyme ALP found in the blood from older dolphins was two times
lower.

Similar results regarding this parameter were obtained by the researchers
from other countries who did research on the blood parameters in Atlantic
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afalins (Goldstein et al., 2006; Venn-Watson et al., 2007). M. B. Fothbergill
and other researchers (1991) argued that the elevated alkaline phosphatase
elevates when an animal grows and the skeleton is forming.

In the majority of dolphinariums constant observation of females is
started two or three weeks before calving and after a calf is born it is
continued alongside with the observation of the calf. During the observation
period the females and calves’ respiratory rate and synchronicity, the
proximity of suckling the calves as well as frequency of suckling, periods of
games and rest can be evaluated. In addition, various peculiarities of the
female and calf’s behaviour: care after the calf, activity of both the female
and the calf, the increase in calf’s body mass are observed (Chirighin, 1987;
Tizzi et al., 2010; Gubbins et al., 2007; Kleiva, Maciulskis, 2000). Calves
and females’ respiratory rate is a fairly good criterion for assessing the
animals’ physical state (Sweeney et al., 2010; Makara et al., 2007; Thurman,
Williams, 1986). In some dolphinariums it is considered that it is best to
keep the females and their calves separately from other dolphins, separating
the females before calving (Lacave, 1991). This is done to avoid other
dolphins’ aggression towards the calf and the female (Parsons et al., 2003;
Thurman, William, 1986). Having calved females carefully observe both the
surroundings and the calf and do their best to protect it from possible
dangers (Hill, 2008).

The observed dolphins’ respiratory rate differed considerably depending
on the size of the pool. The females and their calves’ born in the bigger pool
had a slower respiratory rate during the 24-hour and the entire proximity of
observation compared to the females and their calves born in the smaller
pool.

During the first week of observation the calves’ born in the bigger pool
respiratory rate sample variance twice as slow as the one in the smaller pool
(0.28 and 0.53 respectively). It is possible to assume that in the bigger pool
the calves needed less effort as well as energy to move, avoid possible
barriers, etc.

The extremes of respiratory rate between 1.1-4.6 t/min in the bigger
pool and 1.2-6.2 in the smaller one should be considered as physiological.
The respiratory rate ranging between 1.2—4.6 t/min is characteristic of both
the pools. The average of respiratory rate of calves kept in both the pools is
within the same range — 2.4+05 and 2.9+0.7. Thus, it is possible to expect
that the conditions in both the bigger and the smaller pool will satisfy the
needs of an “average” dolphin calf. The advantages of keeping females in
the pool together with other dolphins before calving and after it were
noticed. All females’ behaviour and care after their calves was individual
but in the bigger pool they felt safer. No signs of aggression from other
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dolphins towards the females and their calves were noticed.

The dolphins kept in the LMM dolphinarium most frequently suffer from
the viral infections of the respiratory tract. Consequently, the greatest
number of dolphins dies from these diseases (Kleiva and others, 2011).
There are various reasons for these diseases. Such diseases are characteristic
of both the ones kept in dolphinariums and those living in the wild. It is
possible that the frequency of illnesses is partly related to the anatomy
structure of dolphins’ respiratory system.

Morganella morganii (21.2-25.9 % cases) and Escherichia coli (17.3—
17.9 % cases) were found in the dolphins suffering from bronchitis and
bronchopneumonia. Staphylococcus aureus (6.1-8.6 %), Candida albicans
(7.3-7.4 %) and Aeromonas hydrophila (6.2-10.6 %) were found quite
frequently as well. Rather similar microorganisms and their associations
were found by other authors ( Ewans et al, 2006; Higgins, 2000). In 5 % or
less of cases other microorganisms were found.

Enterococcus  spp., Morganella  morganii, Escherichia  coli,
Staphylococcus aureus or Shewanella putrefaciens pure medium of bacteria
or their combinations were secreted from the exhaled air samples taken from
the sick dolphins. These bacteria were mostly isolated in spring although the
dependence of separate kinds of isolated bacteria was not determined. H. A.
Andreeva (2010) also argued that the dependence on the season was not
determined for the changes of the composition of the micro flora from
respiratory paths of the dolphins kept in the open pools in Sevastopol
dolphinarium. However, the indications of the study conducted there show
that the dominant bacteria in dolphins’ respiratory paths are Staphylococcus
sp. (39.5 %) are Pseudomonas sp. (38.5 %).

After the analysis of the season related study results had been done, it
was determined that the longest proximity of dolphins’ illnesses
(bronchopneumonia) was in spring and the smallest number of complicated
diseases were determined in the summer season. The largest number of
identified pure medium of bacteria or their combinations isolated from the
dolphins’ respiratory paths was in spring (21.7 %). The distinct distribution
of the frequency of the season related conditions of bronchitis were not
determined either. The cases of illnesses of the digestive tract were
determined most frequently in autumn. The largest number of undiagnosed
diseases was in autumn. In five cases of undiagnosed diseases 37.5 percent
of samples were found to be bacteria Morganella morganii, 25 % —
Esherichia coli and Candida albicans and 12.5 % — Vibrio alginolyticus
microorganisms.

When the Black sea dolphins suffer from bacterial respiratory
inflammations, the determined changes of blood leucocytes formation are
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similar to land animals. First of all, the increase in overall numbers of
leucocytes, segmented and band neutrophils as well as monocytes is
observed. However, the twofold or threefold increase above the norm is
rare. In the blood from dolphins suffering from bronchitis or
bronchopneumonia the average numbers of leucocytes were between 40.7—
78.4 % larger (the median of segmented neutrophils was between 5.5-18.5
%, band neutrophils was between 0.8-3.5 % and the one of monocytes
between 1.4-1.5 % larger).

The number of lymphocytes and eosinophils decreased. The average of
leucocytes found in the blood from the examined dolphins was between 5.2—
10.8 % lower than in healthy dolphins, and the average of eosinophils was
between 2.6—14.2 % lower. These blood changes are not absolutes. The
dynamics of leucocytes greatly depends on the pathogen, the nature of the
disease, the medications administered etc. When corticosteroids are used in
treatment, the increase in the number of segmented neutrophils is possible
(Bossat et al, 2001b). When the dolphin is recovering, for example, after the
infection of respiratory paths, the decrease in the number of segmented
leucocytes is observed alongside with the decrease of the numbers of
eosinophils and lymphocytes, the overall number of leucocytes is
normalizing, which is considered to be a good prognostic parameter of the
dolphin’s health. The 10 % increase in the number of monocytes alongside
with inconsiderable changes of other leucocytes groups may be evaluated as
the indicator of a chronic disease.

The determined erythrocyte sedimentation rate for dolphins suffering
from bronchitis, gastroenteritis, hepatitis was above the value of 2.51mm/h.
The obtained result of erythrocyte sedimentation rate is the indicator of
inflammation in the organism as well as the prognostic parameter of
animals’ health. If the inflammation is present, the red blood cells usually
sediment faster. Increased erythrocyte sedimentation rate results in
decreased amounts of iron in the blood. This change was seen in both
dolphins suffering from bronchopneumonia and gastroenteritis: their blood
contained approximately 24.6-32.3 % less iron than the blood of healthy
dolphins. Decreased amounts of iron in the blood along with other blood
parameters may suggest a bacterial infection, the mammals’ health may be
returning to normal if a rising iron levels are recorded. However such
changes in the blood cannot exactly diagnose the illness. Entirely different
changes in leucocyte blood profiles are possible, especially if the illness is
very complicated, the organisms response may not be characteristic and it
may be completely exhausted by one or a few agents of the illness (Bossart
et al, 2001).

Blood tests performed on dolphins suffering from bronchitis,
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bronchopneumonia or hepatitis were found to have LDH 15.0-48.6 %, AST
15.2-88.4 %, while yGT — 1.94-5.92 was above the normal range.

Blood tests which measure the levels of alanine amino transferase,
aspartate amino transferaze and gamma glutamyl transferase help to observe
the dolphins liver function as damaged hepatocytes release increased levels
of these chemicals into the blood.

During the time of the study (1996-2010) inflammation of the
respiratory system was the most common cause of death for the dolphins.
Earlier A. G. Greenwood and D. C. Taylor (1997) showed through dolphin
autopsies and anatomical tests that 61 % of dolphins had damaged
respiratory system organs. Investigations show that most commonly, within
the first two months of captivity dolphins die due to inflammation of the
lungs (Bonar et al., 2007). The mammals lungs, stomach, submaxillary
lymph nodes and intestinal matter may be found to contain the bacteria
Actinobacillus delphinicola (Foster et al., 1996). Caseous necrosis of the
lungs and lymph nodes may cause Coccidioides immitis dimorphic fungi
(Dunn et al, 1982). In the cases of inflammation with purulent discharge, a
Staphylococcus delphini bacterium is wusually the causative agent.
Staphylococcus aureus which is believed to be part of the natural micro
flora of the upper respiratory tract may cause lung inflammation, septicemia,
embolic nephritis and encephalitis in captive dolphins (Higgins, 2000).

In the Lithuanian Maritime museum, 25 % of deceased dolphins are
diagnosed with inflammation of the stomach and small intestine. The
stomachs of Atlantic bottlenosed dolphins may contain Braunina
cordiformis and Pholeter gastrophilus trematoda parasites which can cause
chronic granulomatous inflammation of the stomach (Jaber et al., 2006).
Histological tests of the location of trematoda can diagnose parasitic
granuloma (Moller, 2001). At the time of our investigation such changes
were discovered in the stomach of a 12 year old male.

Dolphins may experience traumas (Parsons, Jefferson, 2000). Judging by
the nature of the damage to the lower jaw of the dolphin it may be suggested
that in the Lithuanian sea museum and dolphinarium another dolphin caused
the injury. This resulted in inflammation with purulent discharge that can
lead to septicemia.

The reasons behind the deaths of newborn dolphins are still unknown.
The deaths of offspring may have been caused by an extended birth.
Premature birth may have been caused by the loss of the fetus due to
unknown reasons. The reasons behind newborn deaths are usually left
undiscovered (Van Elk et al, 2007).
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GENERAL CONCLUSIONS

1. The dynamics of haematopoiesis of healthy Black sea dolphins
(Tursiops truncatus ponticus) males and females kept in the LMM
dolphinarium was quite similar. The number of leucocytes in the blood from
2-5 year old males and females did not differ although compared to the
parameters in the blood from younger and older animals it was between 10.9
% (P<0.05) and 20.1 % (P<0.01) smaller.

2. The number of erythrocytes in the blood from 2—5 year-old animals
was the same for both the sexes but in the age group over 5 the number of
erythrocytes in males’ blood was 5.6 % (P<0.05) bigger than in females’.
The amount of hemoglobin in the blood from the males over 5 was on
average 7.2 % (P<0.01) bigger compared to this parameter in younger
males’ blood and 8.4 % (P<0.01) bigger than in the blood from females of
the same age. The amount of hematocrit in the blood from both 2-5 and
over 5 year-old males was considerably bigger than in the blood from
females of the same age (P<0.05) and (P<0.01) respectively.

3. The amount of eozinofiles in the blood from females over 5 was
4.33 % bigger than in the blood from the males of the same age (P<0.01).

4. The amount of iron was decreasing with age. In the blood from 2-5
year-old females the amount of iron was 9.19 % bigger compared to the
males of the same age (P<0.01).

5. The frequency of females and calves’ respiratory rate considerably
differed with regard to the size of the pool. During the round-the-clock and
the entire period of observation the frequency of respiratory rate of the
females and their calves’ born in the bigger pool was 15.4 % (P<0.01) and
21.7 % (P<0.01) slower respectively than the one of the females and their
calves’ calved in the smaller pool. In the bigger pool where the angles of
turning are smaller the females and their calves found it easier to move and
as a result their respiratory rate was rarer.

6. The calves’ respiratory rate during the first month after birth was
closely related to their mothers’ respiratory rate. It is obvious from the
parameters of the correlation coefficient (in the bigger pool r = 0.72-0.74, in
the smaller one r = 0.59-0.76) that calves and their mothers’ respiratory
rates are often related, for most of the time they are synchronic. This relation
is strong in both the bigger and the smaller pool. Due to this, the
synchronicity of calves and their mothers’ breath rates is more dependent on
the dolphins’ individual characteristics rather than the size of pools.
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7. The dolphins kept in the LMM dolphinarium most frequently were ill
with bacterial respiratory diseases such as bronchitis and bronchopneumonia
(89.2 %). The cases of bronchitis were diagnosed more often compared to
the cases of bronchopneumonia and their frequency was not related to
season. However, the season had influence on more severe cases of
bronchopneumonia that were most often diagnosed in spring. The most
favorable water temperature with regard to the illnesses of respiratory
organs was 20-21 °C. The cases of gastroenteritis were most often recorded
in autumn (55.6 %).

8. A variety of Gram negative bacteria such as pathogenic Escherichia
coli, Morganella morganii, Pseudomonas aeruginosa, Vibrio spp.,
Aeromonas  hydrophila, Gram positive  Staphylococcus  aureus,
Enterococcus spp., patogenic Candida albicans yeast were isolated from the
sick dolphins’ respiratory paths.

9. The number of leucocytes in dolphins ill with bronchopneumonia and
bronchitis compared to the number in healthy dolphins was between 40.7—
78.4 % (P<0.01) larger, the number of segmented neutrophils was larger
between 5.5-18.5 % (P<0.01), the number of band neutrophils was larger
between 0.8-3.5 % (P<0.05 and P<0.01), the number of monocytes was
larger between 1.4-1.5 % (P<0.01), the amount of bilirubin increased
between 39.7-48.6 % (P<0.05), the level of alaninaminotransferase
increased from 27.9 percent to 2.72 times (P<0.01), the level of
aspartataminotransferase increased between 15.2-88.4 % (P<0.01); (only in
case of bronchopneumonia) on average the amount of hemoglobin decreased
between 5.4-41.6 % (P<0.05), the number of lymphocytes fell between
5.2-10.8 % (P<0.01-0.05).

10. The amount of potassium in the blood from dolphins that were ill
with gastroenteritis compared to the one in health dolphins was 6.6 %
(P<0.005) bigger, of glucose 6.4-27.3 % (P<0.05) whereas the level of
gama glutamyl transferase on average decreased by 29.6 % (P<0.01), the
level of sodium fell by 2.7 % (P<0.01), iron 32.3 % (P<0.05), urea 14.6 %
(P<0.01).

11. In the blood of the animals that were ill with hepatitis the count of
segmented neutrophils was up to 18.5 % (P<0.01) higher, of ferment yGT —
increased up to 5.92 times (p<0,01), the level of aspartataminotransferase
increased up to 88.4 % (P<0.01); the number of erythrocytes decreased by
43.1 % (P<0.01) and hemoglobin fell by almost 41.6 % (P<0.01).
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12. The decrease between 27.9-47.6 % (P<0.01 and P<0.05) in alkaline
phosphatase was found in the sick dolphins’ blood regardless of the
diagnosed disease, and the number of eosinophils decreased by 2.6-14.2 %.
The erythrocyte sedimentation rate increased between 2.2—12.1 times
(P<0.01) and the amount of fibrinogen (except the cases when hepatitis was
diagnosed) increased between 52.0 % and 1.4 times (P<0.01)

13. The majority of dolphins died because of the inflammation of
respiratory organs (62.5 %). The rarer causes of deaths were stomach and
intestine inflammation (25 %) and injuries (12.5 %). The calves were rather
frequently calved dead (18.2 %).
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REZIUME

Mokslingje literatliroje yra nemazai duomeny apie laisvéje gyvenanciy
suaugusiy, sveiky delfiny kraujo rodikliy kitimus (Hyne ir kt., 1982; Hall ir
kt., 2007; Terasawa ir kt., 2002), taCiau apie Juodosios jiiros delfiny,
laikomy delfinariumuose, hematologiniu rodikliy normas, ju augimo,
vystymosi, brendimo laikotarpiu duomeny nerasta.

Delfiny patelés jauniklius veda kas trejus ar ketverius metus. Jaunikliy
iSgyvenimui labai svarbios pirmosios dienos po atvedimo. Laisvéje
gyvenanciy delfiny jaunikliy gaiStamumas aukStas pirmaisiais gyvenimo
metais ir siekia beveik 30 procenty (Mann ir kt., 2000 ). Norint padidinti
jaunikliy iSgyvenima delfinariumuose, stengiamasi sudaryti kuo palankesnes
laikymo salygas pateléms prie§ atvedima ir ju atvestiems jaunikliamas
(Jacobsen ir kt., 2003).

Norint tiksliau jvertinti jaunikliy ir pateliy sveikatos biikle, svarbus
gyvuny elgesio stebé&jimas (Russell ir kt., 1997; Reid ir kt., 1995). Jaunikliy
ir pateliy kvépavimo daznis yra gana objektyvus gyviiny fiziologinés biklés
vertinimo Kkriterijus (Sweeney ir kt.,, 2010; Makara ir kt., 2007,
Thurman,Williams, 1986). Kai kuriuose delfinariumuose manoma, kad
geriausiai pateles ir jauniklius laikyti atskirai nuo kity delfiny, atskiriant jas
pries atvedima (Lacave,1991). Tai daroma norint iSvengti kity delfiny
agresijos jauniklio ir patelés atzvilgiu (Parsons ir kt, 2003), palengvinti
patelei jauniklio priezilira. Juos turi akylai prizitréti patelés, nes jaunikliai
gali atsitrenkti { baseino sienas, atitvarus, gali susizaloti ar buti suZzaloti.
Pateliy poilsio arba mazesnio aktyvumo tarpai reti ir trumpi (Morisaka ir kt.,
2010; Ridgway, 1986). Atrodo, kad pateléms su jaunikliais judéti
didesniame baseine turi biti lengviau. Todél iskyla klausimas — kur ir kaip
geriau paruosti pateles atvedimui ir prizidiréti jauniklius postnataliniu
laikotarpiu.

Delfinai yra jautriis jvairiems aplinkos veiksniams, todél neiSvengiamai
ir gyvenantys laisvéje, ir laikomi delfinariumuose serga jvairiomis ligomis.
Istirta, kad laikant gyvinus delfinariumuose, jie gali sirgti laringitais,
pneumonijomis, sinusitais ir kitomis kvépavimo sistemos ligomis. Taciau
ligy simptomai pastebimi tik pasikeitus gyviino elgesiui, pakitus kvépavimo
judesiams, sumazéjus apetitui (Venn-Watson ir kt., 2012). Pastebéjus
ankstyvuosius ligy poZymius ar tikslinant ligos diagnoze, kraujo tyrimai yra
vieni informatyviausiy ir objektyviausiu rodikliy, vertinant delfiny sveikatos biikle.

Nustatyta, kad gyviinams plauciy uzdegima sukelia morbilivirusai
(Krafft ir kt., 1995), Nocardia bakterijos (Leger ir kt., 2009), Cryptococcus
neoformans mikroskopiniai grybai (Miller ir kt., 2002). Kandidozé¢ daznai
susijusi su gydymu antibiotikais ir kortikosteroidais bei vandens tarsa.
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Staphylococcus aureus delfinams gali sukelti plau¢iy uzdegima, septicemija,
embolinj nefrita ir encefalita (Higgins, 2000). Delfiny jaunikliai, negave
motinos pieno, yra jautriis bakterinei infekcijai ir gaiSta dél sepsio (Van Elk
ir kt., 2007). Mokslinéje literatiiroje delfiny gaiSimo priezastys mazai
apradytos. Si aplinkybé paskatino atlikti Lietuvos jiry muziejaus delfiny
gaiSimo priezas¢iy analizg.

Temos aktualumas

Delfinai yra jautriis aplinkos salygoms gyviinai. Norint ilaikyti delfinus,
reikia sudaryti kuo geresnes laikymo salygas delfinariume, laiku nutatyti
susirgimus, iSsiaiskinti gaiSimo priezastis. Tam reikia nustatyti individualius
delfiny kraujo morfologinius ir biocheminius rodiklius bei juy kitimus
susirgimy atvejais. Literatiiroje daugiausia randami  Atlanto (Tursiops
truncatus) ir kity rusiy delfiny {vairis kraujo tyrimy duomenys. Taciau
nerasta duomeny apie skirtingy ly¢iy ir skirtingo amziaus Juodosios jlros
delfiny (Tursiops truncatus ponticus) kraujo rodiklius.

Darbo tikslas ir uzdaviniai

Darbo tikslas — nustatyti delfinariume laikomy Juodosios jiiros delfiny
(Tursiops truncatus ponticus) ivairiy veiksniy itaka kraujo rodikliams ir
kvépavimo funkcijai bei atlikti susirgimy ir gaiSimy priezasciy analizg.

Darbo uZdaviniai:

1. Nustatyti delfinariume laikomy sveiky delfiny kraujo fiziologinius
morfologinius ir biocheminius parametrus, atsizvelgiant { amziy ir lytj.

2. Nustatyti baseiny dydziu (maZesnis — didesnis) itaka delfinu pateliy ir
ju jaunikliy kvépavimo dazniui ir elgsenai postnataliniu periodu.

3. ISanalizuoti delfiny susirgimus ir jy daznuma.

4. Nustatyti delfiny kraujo morfologiniy ir biocheminiy parametry
kitima, atsizvelgiant | susirgimus.

5. Atlikti delfiny patologinius-anatominius, histopatologinius bei
mikrobiologinius tyrimus, nustatyti gai§imo priezastis.

Mokslinis darbo naujumas ir praktiné reik§mé

Sis darbas prapléte mokslines Zinias apie delfinariume laikomy
Juodosios juiros delfiny (Tursiops truncatus ponticus) fiziologines savybes ir
patologines biikles. Nustatyta, kad skirtingas baseiny dydis lemia Juodosios
jiros delfiny pateliy ir jaunikliy kvépavimo daznj bei elgsena. Zinant, kad
yra genetiniy skirtumy tarp kity Tursiops truncatus delfiny, Siame darbe
nustatyti sveiky Juodosios jiiros afaliny kraujo fiziologiniai morfologiniai ir
biocheminiai parametrai, atsizvelgiant { amziy ir lyti. Pirma karta Lietuvoje
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iSanalizuotas delfiny susirgimuy daznis, ju priezastys, {vertinti gyviny
hemotologiniai, nugaiSusiy — patomorfologiniai pokyciai.

TYRIMU MEDZIAGOS IR METODAI

Tyrimai Lietuvos jliry muziejaus delfinariume, Lietuvos Veterinarijos
akademijos (nuo 2010 m. Lietuvos sveikatos moksly universiteto)
Patologijos centre buvo atliekami 1996-2010 metais. IStirtas 21 Juodosios
juros delfinas (Tursiops truncatus ponticus). Tyrimai buvo atlikti trimis
etapais (pav. 1).

Sveiky delfiny kraujo fiziologiniy rodikliy nustatymas, atsizvelgiant
iju amzZiy ir lytj

Tyrimai Lietuvos jiiry muziejaus delfinariume buvo atlikami 8-rius
metus — 2003-2010 metais, nuolat stebint delfiny adaptacija, augimo kreive,
vystymasi. Pagal sveikatos stebésenos programa periodiskai buvo imami
kraujo méginiai morfologiniams ir biocheminiams rodikliams jvertinti.
Tyrimams naudoti tik kliniSkai sveiky 8 delfiny kraujo méginiai. Ty paciy
delfiny kraujo méginiai, jiems augant, buvo priskiriami dviems ar trims
amziaus grupéms. Prie§ kraujo émima gyvinai buvo neSeriami 12-14
valandy. Kraujas buvo imamas rytais 8:30-10:30 val., pagal ju augimo
tarpsnius visais sezony laikotarpiais. Pagal gyviiny amziy patiny kraujo
méginiai buvo priskirti dviems, o pateliu — trims amziaus grupéms.
Sveikiems iki dviejy mety amziaus patinams kraujas nebuvo imtas. Todél
delfinai pagal lyti ir amziy buvo suskirstyti i penkias grupes. Pirmoji grupé
buvo 2-5 mety patinai (n=45 kraujo méginiai); antroji grupé buvo vyresni
nei 5 metai patinai (n=34 kraujo méginiai); trecioji grupé buvo iki 2 mety
amziaus patelés (n=13 kraujo méginiy); ketvirtoji grupé buvo 2-5 mety
amziaus delfiny patelés (n=29 kraujo méginiai) ir penktoji grupé buvo
vyresnés nei 5 mety patelés (n=83 kraujo méginiai). Delfiny kraujo
morfologiniai rodikliai buvo tiriami analizatoriais Cell-Dyn 1700 (Abbott,
JAV, 2005,) bei Cell-Dyn Ruby (Abbott, JAV, 2007). Kraujo tepinéliai
dazyti Gimzos dazais (Merck, Vokietija) ir vertinti mikroskopu (Nikon
instruments, Japonija), padidinanciu 50 karty. Delfiny kraujo biocheminiai
rodikliai tirti biocheminiais analizatoriais RX DaytonaTM (Randox,
Jungtiné Karalysté, 2006) ir Vitros 250 (Ortho Clinical Diagnostic, Janson
& Janson, JAV, 2002). Kalio, natrio ir chloro kiekis kraujyje tirtas Ilyte
analizatoriumi (Instrumentation laboratory SpA JAV, Italija, 1994),
fibrinogeno kiekis nustatytas STA compact analizatoriumi Stago
(Pranciizija, 2004). Eritrocity nusédimo greitis (ENG) tirtas Lietuvos jury
muziejaus delfinariumo laboratorijoje. Delfiny kraujas imtas i ,,Terumo®
firmos ,,Venoject” 2,4 ml talpos vakuuminius mégintuvélius su natrio citratu
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ir taikyta Westergreno tyrimo metodika.

Skirtingy baseiny dydziy jtakes nustatymas, delfiny pateliy ir juy
jaunikliy kvépavimo dazZniui ir elgsenai postnataliniu periodu

LJM delfinariume buvo stebimos Sesios delfiny patelés su savo jaunikliai
vieng ménesj po gimimo. Skai¢iuoti pateliy ir jaunikliy kvépavimo dazniai
viena karta kiekvienos valandos pradzioje. Kvépavimas skai¢iuotas
desimties minuciy laikotarpiu, pradedant delfiny ikvépimu. Kvépavimo
daznis, kaip rezultatas, fiksuotas iSvedant kvépavimy skaiciaus vidurkj per
vieng minutg, t.y. k/min. Trys tos pacios patelés — Nr. 7, Nr. 8, Nr. 5 —
atsivedé jauniklius — Nr. 7-1, Nr. 81, Nr. 5-1 — mazesniame, specialiai
paruostame baseine, atskirtos nuo kity delfinu. Ir tos pacios patelés atsivedé
jauniklius — Nr 7-2, Nr. 8-2, Nr. 5-2 — bidamos didesniame baseine kartu
su kitais delfinais, kuriy grupg sudaré jvairaus amziaus ir lyties gyvinai.
Gyviny stebéjimai mazesniame ir didesniame baseine buvo atlickamai
pirmasias trisdeSimt pary po jaunikliy atvedimo 24 val. per para.

Delfiny susirgimy ir jy daZnumo nustatymas

Nustatant delfiny susirgimy formas ir ju daznuma, tyrimui buvo
mety. Buvo fiksuojamos ligy pradzios, sirgimo laikas ménesio dienomis.
Nustatyta ligy diagnoze. [ tyrima jtraukti ir tie atvejai, kai diagnozé nebuvo
nustatyta deél neiSreikSty klinikiniy pozymiy vienai ar Kkitai ligai,
neinformatyviy laboratoriniy tyrimy rezultaty ir panaSiai, bet delfinams
pasireiské apatija, elgesio sutrikimai. Fiksuotas delfiny susirgimy mety
laikas, delfinariumo baseiny vandens temperatira ir aplinkos oro
temperatura.

Tirti  mikrooorganizmai i§ delfiny iSkvépto oro. Nustatytas
mikroorganizmy i$skyrimo daznumas priklausomai nuo mety laiko ir nuo
ligy diagnozés. ISkvépto oro méginiai buvo imami taikant delfiny
treniravima veterinarinéms procediiroms. Delfinai pagal trenerio praSyma
priplaukdavo prie baseino krasto. Véliau buvo duodama komanda du kartus
stipriai iSpuisti ora. Po to buvo atlieckama odos aseptika aplink kvépuojamaja
anga ,,Bode sterilium®™* (Bode chemie Hamburg, Vokietija) preparatu. Po to
vel pagal komanda delfinai stipriai iSptisdavo ora ant apversty Petri 1eksteliy
su diferencinémis diagnostinémis selektyvinémis terpémis.

Delfiny kraujo morfologiniy ir biocheminiy rodikliy kitimy
nustatymas, atsiZvelgiant | susirgimys
Tyrimai Lietuvos jiry muziejaus delfinariume buvo atliekami 2003—

2010 metais. Tyrimams naudoti sirgusiy su stebimais klinikiniais ligy
simptomais 8 delfiny kraujo meéginiai. Tyrimui panaudota trijy patiny ir
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penkiy pateliy kraujo méginiai. Prie§ kraujo émima gyviinai buvo neSerti
apie 12 valandy. Kraujas buvo imtas ryte nuo 8:30 iki 10:30 valandy pirma
diena po susirgimo. Pagal klinikinius ligy simptomus ir gautus kraujo tyrimy
rezultatus buvo nustatoma susirgimo diagnozé. Atsizvelgiant { ligos
diagnoz¢ buvo nustatinéjami kraujo rodikliy pakitimai priklausomai nuo
susirgimy. Delfiny laikymo salygos, kraujo paémimo, pristatymo i
laboratorija ir meéginiy atlikimo technika buvo identiska, kaip ir tiriant
kliniskai sveiky delfiny krauja.

Patologinis-morfologinis delfiny tyrimas

1996-2010 metais Lietuvos veterinarijos akademijos (nuo 2010 m.
LSMU) Patologijos centre atlikti Lietuvos jiiry muziejaus delfinariume 8
nugaisusiy ir dviejy negyvy gimusiy Juodosios juros delfiny tyrimai. Noréta
iSsiaiskinti juy gaiSimo priezastis. Delfiny tapatumas ir amzius nustatyti pagal
registracijos duomenis.

Delfiny ligos istorijos duomenys registruoti Lietuvos jiiry muziejaus
pacienty registracijos zurnale. GaiSenos Lietuvos veterinarijos akademijos
Patologijos centre buvo tiriamos praéjus 6—8 val. nuo gaisimo.

Patologinis-histologinis tyrimas

Histologinei analizei preparatai ruoSti vadovaujantis standartine
metodika. Méginiai fiksuoti 10 proc. formalino fosfatiniame buferiniame
tirpale.

Patologiné medziaga apdorota audiniy imirkymo procesoriuje (Shandon
Pathcentre, USA), uzlieta parafininiy bloky formavimo irenginiu (TES 99,
USA).

Patologiné medziaga pjaustyta rotaciniais mikrotomais (Leica RM2235)
arba (Shandon Finesse, USA), pjuvio storis 4 pm. Pjuviai dazyti
hematoksilinu ir eozinu (HE), sirijaus raudonuoju (pikrosirijum).

Mikroorganizmy iSskyrimas i$ tiriamyjy méginiy

I$ nugaiSusiy delfiny kvépavimo angos, trachéjos, bronchy, plaudiy ir
anciy, zarnyno tamponeéliu buvo paimti méginiai mikrobiologiniam tyrimui;
i§ delfinés Glorijos 8§ mén. amziaus jauniklio liZzusio apatinio zandikaulio
mikrobiologiniam  tyrimui  paimti pulingo eksudato  méginiai.
Mikrobiologiniai méginiai laikyti ir transportuoti ,,Amies* terpéje su
anglimi (Cultiplast, Milanas, Italija) 10-20 °C aplinkos temperatiiroje.
Bakterijos  kultivuotos  specialiose  diferencinése —  diagnostinése,
selektyvinése terpése: kraujo, MacConcey, Sokolado ir manitolio druskos
agary terpése. Mikroskopiniams grybams tirti naudota Sabiiro terpé (Oxoid,
Anglija).
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Statistinis duomeny jvertinimas

Duomenys pateikti kaip vidurkiai + standartiné paklaida (SE),
apskai¢iuoti 1§ maziausiai triju nepriklausomy eksperimenty. Duomeny
kitimo patikimumas jvertintas taikant neporiniy eksperimenty, dvieju
nuokrypiy Student t-testa. Duomenys apdoroti ,,Microsoft Office Excel
2003 programa. Duomenys laikomi statistiSkai patikimais, kai p yra
mazesnis nei 0,05 (* — p<0,05; ** —p <0,01; *** — p<0,001).

Statistinei analizei panaudoti Microsoft Excel lenteliy analizés irankiai.
Histogramy charakteristikos (ekscesas E, bei asimetrija A) apskai¢iuotos,
naudojant atitinkamai treCios ir ketvirtos eilés centruotus momentus.
Priimta, kad ekscesas nereik§mingas, kai E;<0,5, o kai E;>1,0, laikoma, kad
ekscesas yra zymus. Laikoma, kad histograma simetriska, kai A<0,25.
Skirstinio asimetrija laikoma zymia, kai A>0,5. RySys tarp lyginamy
variaciniy eilu¢iy laikomas stipriu, jeigu koreliacijos koeficientas 1>0,5.
Skirtumai laikyti reikSmingais, jeigu, tikrinant nuling hipotezg, Stjudento
kriterijaus reik§mingumo lygis buvo p<0,05. Tekste rezultatai pateikiami
vidurkiais su standartiniu nuokrypiu (M+SD).

TYRIMU REZULTATAI

Sveiky delfiny fiziologiniy hematologiniy rodikliy nustatymo
rezultatai, atsizvelgiant i delfiny amZiy ir lytj

Lietuvos jury muziejaus delfinariume laikyty sveikuy Tursiops truncatus
ponticus delfiny kraujyje buvo vidutiniskai (6,77+1,54) x 10°/L leukocity.
Nuo 2 iki 5 mety amziaus pateliy ir patiny kraujyje leukocity kiekis
nesiskyré, tac¢iau buvo nuo 10,9 (p<0,05) iki 20,1 (p<0,001) proc. mazesnis,
nei jaunesniy ar vyresniy gyviny kraujyje (1 lentelé).

Eritrocity delfiny kraujyje vidutiniskai buvo (3,91+0,49) x 10'%/L.
Abiejy ly¢iy 2-5 mety amziaus gyviny kraujyje eritrocity kiekis nesiskyreé,
taciau vyresniy nei 5 mety patiny kraujyje eritrocity buvo 5,6 proc. (p<0,05)
daugiau nei pateliy. Jaunikliy pateliy iki 2 mety amziaus kraujyje buvo
11,0-12,6 proc. (p<0,01) daugiau eritrocity, nei vyresniy. Visy delfiny
kraujyje buvo nustatyta vidutiniskai 2,40+1,14 proc. nevisiskai subrendusiy
eritrocity, vadinamy retikulocitais. Vidutiné hemoglobino koncentracija
delfiny kraujyje buvo 161,2+12,3 g/L. Pateliy kraujo hemoglobino
koncentracija nepriklausé nuo amziaus. Patiny, vyresniy nei penkeri metai,
hemoglobino kiekis buvo vidutinis$kai 12,4 g/L (7,2 proc., p<0,01) didesnis,
nei jaunesniy patiny, o taip pat 14,6 g/L (8,4 proc., p<0,01) nei bendraamziy
pateliy.

Vidutinis eritrocity nusédimo greitis LIM delfinariume laikomu delfiny
kraujyje buvo 2,0+0,5 mm/val. ir nepriklausé nei nuo gyviiny lyties, nei nuo
amziaus.
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Kadangi leukocity kiekio, hemoglobino koncentracijos ir hematokrito
vertés rodikliy variacinés eilutés buvo pasiskirstg¢ pagal normalyji skirstini,
tai galima daryti prielaida, kad juy vidutinés reik§més bei skirtumai tarp
gyviny ly¢iy ir amziaus grupiy biidingi visai Tursiops truncatus ponticus
delfiny populiacijai. Kity tirty kraujo rodikliy vidurkiai apibtidino tik LJIM
delfinariume laikomos delfiny grupés individy ypatumus.

Analizuojant delfiny kraujo leukociting formulg, nustatyta, kad Tursiops
truncatus ponticus kraujyje segmentuoti neutrofilai sudaré vidutiniSkai
52,1£8,5 proc. visy leukocity. Jaunesniy nei penkeriy mety pateliy kraujyje,
segmentuoty neutrofily buvo vidutiniskai 11,1-12,0 proc. (p<0,01) maziau
nei vyresniy. Tarp skirtingy amziaus grupiy patiny Sis skirtumas sudaré 4,0
proc. (p<0,05). Vyresniy kaip penkeriu mety patiny kraujyje buvo nustatyta
1,3 proc. (p<0,01) daugiau lazdeliniy neutrofily. To paties amziaus grupés
pateliy kraujyje nustatyta 5,0-6,3 proc. (p<0,01) daugiau eozinofily, nei
jaunesnio amziaus grupése iki 2 mety.

Tursiops truncatus ponticus delfiny kraujyje buvo vidutiniskai 20,9+10,0
proc. limfocity (skai¢iuojant nuo bendro leukocity skaiciaus). Jaunesniy nei
penkeriu metu pateliy kraujyje limfocity buvo 18,4-19,9 proc. (p<0,01)
daugiau nei vyresniy gyviny. Tarp skirtingo amziaus patiny grupiy $is
skirtumas atitinkamai sudaré 5,5 proc. (p<0,01).

Delfiny kraujo biocheminiy rodikliy tyrimy rezultatai nurodyti 2
lenteléje. Vidutinis Slapalo kiekis Tursiops truncatus ponticus delfiny
kraujyje buvo 16,74+2,62 mmol/L. Nuo 2 iki 5 mety amziaus ir pateliy, ir
patiny kraujyje Slapalo buvo nuo 10,8 (p<0,01) iki 16,1 proc. (p<0,01)
daugiau, negu jaunesniy ar vyresniy gyvuny. Vidutinis kreatinino kiekis
LJM delfinariume laikomy delfiny kraujyje buvo 131,184+28,80 mmol/L.
Kreatinino kiekiy skirtumuy tarp jvairaus amziaus pateliy nenustatyta, o
patiny, vyresniy kaip 5 metai, kraujyje kreatinino buvo 12,3 proc. (p<0,05)
daugiau nei jaunesniy gyviiny kraujyje. Fermento aspartataminotransferazes
aktyvumas beveik nesiskyre, lyginant {vairias pateliy ir patiny amziaus
grupes. Tik pateliy, jaunesniy nei 2 metai, kraujyje jos aktyvumas buvo
4595 U/L (19,9 proc., p<0,05) mazesnis nei vyresniy pateliy. Gama
glutamiltransferazés aktyvumas patiny kraujyje priklausomai nuo amziaus
nekito, o pateliy — nuolat didéjo, ir vyresniy kaip 5 mety pateliy kraujyje
buvo 27,5 proc. (p<0,01) didesnis nei jaunikliy iki 2 mety. Taciau i§ visy
fermenty tiktai laktatdehidrogenazés aktyvumo duomenys buvo pasiskirste
pagal normalyji skirstini be zymiy eksceso ir asimetrijos (A=0,18,
E=0,74).

Jaunikliy pateliy iki 2 mety amziaus kraujyje buvo nuo 17,2 (p<0,05) iki
22,0 (p<0,01) proc. daugiau gelezies nei vyresniy pateliy.
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Skirtingy baseiny dydZziy jtakes delfiny pateliy ir jy jaunikliy
kvépavimo daZniui ir elgsenai postnataliniu periodu tyrimo rezultatai

Siuo tyrimu buvo sickta i§siaidkinti, kokiose salygose reikéety laikyti
pateles ir juy jauniklius, kad kuo daugiau atvesty delfiny jaunikliy iSgyventy.
Néra vieningos nuomonés ar geriau pateles prieS jaunikliy atvedima atskirti
nuo kity delfiny grupés ir leisti jauniklius atsivesti vienoms, po atvedimo
kuri laika (ménesi ar ilgiau) laikant su jaunikliais atskirai nuo kity delfiny, ar
leisti vesti jauniklius baseine su kitais grupés delfinais. Norint nustatyti Siy
laikymo budy galimus privalumus ir trikumus Lietuvos jliry muziejuje
buvo atliktas Sis tyrimas. ISanalizuotas ty paciy pateliy atvesty jaunikliy
kvépavimo daznis, atspindintis gyviiny judéjimo intensyvuma postnataliniu
periodu skirtinguose baseinuose, tai yra, tos pacios patelés jauniklius vedé
mazesniame, véliau atvedé jauniklius ir buvo stebimos didesniame baseine.

Pateliy ir jaunikliy vieno ménesio po atsivedimo laikomy didesniame
baseine kvépavimo daznio histogramos labai gerai atitinka normalyji
skirstini (E.=0,12<0,2; A¢=0,12<0,25) ir atitinkamai (E,=0,48<0,5;
A=0,38<0,5). Todél galima manyti, kad salygos, itakojancCios delfiny
pateliuy su jaunikliais iki ménesio amziaus kvépavimo daznj, Siame baseine
prilygsta jprastoms populiacijai.

Pateliy ir jaunikliy, viena ménesi po atsivedimo laikomy mazesniame
baseine, kvépavimo daznio histogramos Zzymiai skyrési nuo normaliojo
skirstinio: pateliy — (E,=1,02>1,0; A=0,71>0,5), jaunikliy — (E,=1,26>1,0;
A=0,38<0,5). Kadangi delfiny grupés, laikytos didesniame ir mazesniame
baseinuose buvo analogiskos, todél tikétina, kad salygos, ijtakojancios
delfiny pateliy su jaunikliais iki ménesio amziaus kvépavimo daznij, Siame
baseine skyrési nuo populiacijai jprasty, taigi ir nuo salygy didesniame
baseine.

Per visa stebéjimo laikotarpi pateliu kvépavimo daznis maZesniame
baseine svyravo nuo 1,2 iki 4,8 karty per minutg ir buvo vidutiniskai 15,4
proc. (p<0,01) daznesnis negu didesniame. Pateliy kvépavimo daznis
didesniame baseine svyravo nuo 1,0 iki 3,3 karty per minutg. Vidutinikai
patelés mazesniame baseine kvépavo 2,4+0,5 karty per minutg, o
didesniame 2,1+0,4 k/min.

Jaunikliai mazesniame baseine kvépavo nuo 1,2 iki 6,2 karty per minutg
dazniu, vidutiniskai 2,9+0,7 t. y. 21,7 proc. (p<0,01) dazniau nei
didesniame. Didesniame baseine jaunikliai kvépavo nuo 1,1 iki 4,6 karty per
minutg ir vidutiniskai 2,4+0,4 karty per minute.

Pagal Pirsono koreliacijos koeficiento kvadrato reikSme delfinu
kvépavimo daznio priklausomybé nuo stebéjimo laikotarpio geriausiai buvo
aproksimuojama logaritmine funkcija. Pirmaja po atsivedimo savaite pateliy
kvépavimo daznio vidurkis dazniausiai akivaizdziai kinta iki beveik
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nusistovéjusios reikSmés per likusias stebéjimo savaites. ISkart po jaunikliy
atsivedimo skirtinguy pateliuy kvépavimo daznio kitimo pobiudis skiriasi
(didéja, mazéja arba beveik nekinta), taCiau iSlieka panaSus skirtinguose
baseinuose.

Jaunikliy kvépavimo daznis pirmaji ménesji nuo gimimo stipriai susijgs
su motiny kvépavimo dazniu. Didesniame baseine koreliacijos koeficientas
r=0,72-0,74, 0o maZesniajame —r = 0,59-0,76.

Nei viename (didesniame ar mazesniame) baseine nebuvo nustatyta
kokia nors kvépavimo daznio priklausomybé nuo paros laikotarpio nei
pirmaja savaitg po gimimo, nei per likusi ménesio stebéjimo laikotarpi.

Pastebéjome, kad jaunikliams ir pateléms buvo lengviau judéti
didesniame baseine su mazesniais posiikio kampais. Pirmaja savait¢ po
gimimo jaunikliams mazesniame baseine btidavo sunkiau pasisukti
kampuose, o pateléms — juos priziiiréti. Stebéta, kaip jauniklis mazesniame
baseine nusibrozdino prieking apatinio zandikaulio dali { baseino sieng.
Didesniame baseine tokio pazeidimo nebuvo pastebéta. Gyvinai ilgiau
uzsilaikydavo vandens pavirSiuje ir dazniau kvépuodavo.

Delfiny susirgimai ir jy daZnumas

Lietuvos jury muziejaus delfinariume laikomiems delfinams dazniausiai
buvo diagnozuojami  kvépavimo organy uzdegimai: bronchitai,
bronchopneumonijos. Tyrimo laikotarpiu, vertinant visy devyniolikos
(esanCiy gyvy ir nugaiSusiy gyviiny), sirgusiy delfiny ligas, susirgimy
bronchitu buvo diagnozuota 62,1 proc., o bronchopneumonija 27,1 proc.
Bendrai kvépavimo organy ligos sudaré¢ 89,2 proc. visy tirty susirgimy
(pav. 1).

v

ISskirti mikroorganizmai i§ sirgusiy delfiny iSkvépto oro,
priklausomai nuo sezono

Sergan¢iy delfiny iSkvépto oro méginiuose 2/3 (69,6 proc.) atveju
aptinkama Enterococcus spp., Morganella morganii, Escherichia coli,
Staphylococcus aureus arba Shewanella putrefaciens grynos ar asocijuotos
bakterijy kultiros, patogeninés Candida albicans mielés. Vyraujanéiy
bakterijy Siek tiek dazniau (21,7 proc. atveju) aptinkama pavasarj, o re¢iau —
vasara (13,3 proc. atvejy). Bronchitu delfinai sirgo beveik vienodu daznumu
visais mety laikais. Tadiau daugiausia bronchopneumonijy atveju buvo
diagnozuojama pavasari (34,0 proc. atvejy), o maziausiai — vasarg (18,9
proc.) (pav. 2, 3). Daugiau kaip pusé susirgimy gastroenteritu atveju buvo
diagnozuoti rudenj (pav. 4).
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Delfiny kraujo morfologiniy ir biocheminiy rodikliy kitimy,
atsizvelgiant j susirgimus, tyrimy rezultatai

Eritrocity nusédimo greicio pakitimai

Atskiry ligy atvejais Lietuvos jury muziejaus delfinariume laikomy
serganciy delfiny kraujyje eritrocity nusédimo greitis buvo nuo 2,2 iki 12,1
karto didesnis (p<0,01), negu sveiky delfiny kraujyje. Taciau ir Sio rodiklio
dispersijy skirtumai buvo tos pacios eilés.

Eritrocity nusédimo greitis bronchito atveju buvo tiesiogiai susij¢s su
monocity  skaiiaus  didéjimu  kraujyje  (r=0,53), o  sergant
bronchopneumonija — su eozinofily skaiciaus maz¢jimu (r=-0,52). Hepatito
atveju eritrocity nusédimo greitis didéjo mazéjant retikulocity kiekiui
(r=-0,60).

Hemoglobino kiekio pakitimai

Lietuvos jury muziejaus delfinariume laikomy delfiny, serganciy
bronchopneumonija arba hepatitu, kraujyje buvo vidutiniskai 5,4—41,6 proc.
maziau (p<0,01) hemoglobino negu sveiky delfiny.

Hematokrito pakitimai
Delfinariume laikomy delfiny, serganciy hepatitu, kraujyje hematokritas
buvo vidutiniskai 43,1 proc. mazesnis (p<0,01) negu sveiky delfiny.

Bendro leukocity kiekio pakitimai

Delfinariume  laikomy  delfiny, serganCiy  bronchitu  arba
bronchopneumonija, kraujyje buvo vidutiniskai 40,7-78,4 proc. daugiau
(p<0,01) leukocity negu sveiky delfiny. Gyviinams susirgus gastroenteritu
ar hepatitu leukocity kiekis kraujyje statistiskai nesiskyré (atitinkamai
p=0,095 ir p=0,107) nuo sveiky delfiny.

Segmentuoty neutrofily kiekio kitimai

Delfiny, serganéiy bronchitu, bronchopneumonija arba hepatitu, kraujyje
buvo vidutiniskai 5,5-18,5 proc. daugiau (p<0,01) segmentuoty neutrofily
negu sveiky delfiny. Be to, bronchito atveju tokia tendencija tikétina visoje
Tursiops  truncatus  ponticus  populiacijoje  (E,=-0,87, A¢=-0,18).
Gastroenterito atveju segmentuoty neutrofily kiekis serganciy delfiny
kraujyje statistiskai nesiskyré (p=0,058) nuo sveiky. Bet kurios ligos atveju
delfiny kraujyje, didé¢jant segmentuoty neutrofily kiekiui mazéja limfocity
skaicius (r=-0,66-0,98).

Lazdeliniy neutrofily kiekio kitimai

Delfinariume  laikomy  delfiny, serganiy  bronchitu  arba
bronchopneumonija, kraujyje lazdeliniy neutrofily buvo daugiau
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vidutiniskai 0,8-3,5 proc. (atitinkamai p<0,05 ir p<0,01) negu sveiky
delfiny.

Eozinofily kiekio kitimai

Delfiny, serganc¢iy bronchitu, bronchopneumonija, gastroenteritu arba
hepatitu, kraujyje buvo vidutiniskai 2,6-14,2 proc. maziau (p<0,01)
eozinofily negu sveiky delfiny.

Limfocity kiekio kitimai

Delfiny, serganéiy bronchitu, bronchopneumonija arba hepatitu, kraujyje
buvo vidutiniskai 5,2-10,8 proc. maziau (p<0,01-0,05) limfocity negu
sveiky delfiny. Taciau gastroenterito atveju limfocity kiekis serganciu
delfiny kraujyje statistiSkai nesiskyré (p=0,481) nuo sveikuy.

Monocity kiekio kitimai

Delfinariume  laikomy  delfiny, sergan¢iy  bronchitu  arba
bronchopneumonija, kraujyje buvo vidutiniskai 1,4-1,5 proc. daugiau
(p<0,01) monocity negu sveiku delfiny. Gastroenterito ir hepatito atvejais
monocity kiekis delfiny kraujyje statistiskai nesiskyré (atitinkamai p=0,256
ir p=0,662) nuo sveiky delfiny.

Slapalo kiekio kitimas

Delfiny, serganciy gastroenteritu, kraujyje buvo vidutiniskai 14,6 proc.
maziau $lapalo negu sveiky delfiny. Bronchito, bronchopneumonijos ir
hepatito atvejais Slapalo kiekis delfiny kraujyje statistiSkai nesiskyré
(p=0,255-0,484) nuo sveiky delfiny.

Kreatinino kiekio kitimas

Delfiny, serganciy hepatitu, kraujyje buvo vidutiniskai 36,1 proc. maziau
(p<0,01) kreatinino negu sveiky delfiny. Bronchito, bronchopneumonijos ir
gastroenterito atvejais kreatinino kiekis delfiny kraujyje statistiSkai
(p=0,323-0,720) nesiskyré nuo sveiky delfiny.

Bilirubino kiekio kitimas

Delfinariume  laikomy  delfiny, sergan¢iy  bronchitu  arba
bronchopneumonija, kraujyje buvo vidutiniskai 39,7-48,6 proc. daugiau
(p<0,05) bendrojo bilirubino negu sveiky delfiny. Gastroenterito atvejais
bilirubino kiekis serganciy delfiny kraujyje statistiSkai nesiskyré
(atitinkamai p=0,888 ir p=0,066) nuo sveiky.

Gliukozés kiekio kitimas
Delfiny, serganciy bronchitu arba gastroenteritu, kraujyje buvo
vidutiniskai 6,44-27,3 proc. daugiau (atitinkamai p<0,01 ir p<0,05)
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gliukozés negu sveiky delfiny, o serganc¢iy hepatitu — 31,9 proc. maziau
(p<0,05). Bronchopneumonijos atveju gliukozés kiekis delfiny kraujyje
statistiSkai nesiskyré (p=0,076) nuo sveiky delfiny.

Gelezies kiekio kitimas

Lietuvos jiiry muziejaus delfinariume laikomuy delfiny, serganciu
bronchopneumonija arba gastroenteritu, kraujyje buvo vidutiniskai 24,6—
32,3 proc. maziau (atitinkamai p<0,01 ir p<0,05) gelezies negu sveiky
delfiny.

Kalio kiekio kitimas

Delfinariume  laikomy delfiny, sergan¢iy  bronchopneumonija,
gastroenteritu arba hepatitu, kraujyje buvo vidutiniSkai 3,0-12,3 proc.
daugiau (p<0,05; hepatito atveju p<0,01) kalio negu sveiky delfiny.
Tikétina, kad sergant bronchopneumonija, kalio kiekio padidéjimas
budingas visai Tursiops truncatus ponticus delfiny populiacijai (E.=0,52,
A=-0,15). Bronchito atveju kalio kiekis delfiny kraujyje statistiskai
nesiskyré nuo sveiky delfiny (p=0,122).

Natrio kiekio pakitimai

Delfiny, serganciy bronchopneumonija arba gastroenteritu, kraujyje
buvo vidutiniskai 1,1-2,7 proc. natrio maziau (p<0,01) negu sveiky delfiny.
Bronchito ir hepatito atveju natrio kiekis statistiSkai nesiskyré (atitinkamai
p=0,434 ir p=0,230) nuo sveiku.

Laktatdehidrogenazés kiekio pakitimai (LDH)

Lietuvos juiry muziejaus delfinariume laikomy delfiny, serganciy
bronchitu, bronchopneumonija arba hepatitu, kraujyje LDH kiekis buvo
vidutiniskai 15,0-48,6 proc. didesnis (p<0,01), o serganciy gastroenteritu —
11,6 proc. mazesnis (p<0,05) negu sveiky delfiny.

Sarminés fosfatazés Kiekio kitimas (SP)

Delfiny, serganciy bronchitu, bronchopneumonija, gastroenteritu arba
hepatitu, kraujyje ALP kiekis buvo vidutiniskai 27,9-47,6 proc. mazesnis
(p<0,01) negu sveiky delfny. Sergant hepatitu ALP sumazéjimas buvo ne
toks zymus — 27,9 proc. (p<0,05).

Gama glutamiltransferazés (yGT), alaninaminotransferazés (ALT),
aspartataminotransferazé (AST) kiekiy kitimai

Delfiny, serganciy bronchopneumonija arba hepatitu, kraujyje buvo
vidutiniskai 1,94-5,92 karto daugiau (p<0,01) yGT negu sveiky delfiny.
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Gastroenterito atveju yGT kiekis serganCiy delfiny kraujyje buvo
vidutiniskai 29,6 proc. mazesnis (p<0,01) negu sveiky delfiny kraujyje.
Bronchito atveju yGT kiekis statistiSkai nesiskyré nuo sveiky (p=0,137).

Delfinariume laikomy delfiny, sergan¢iy  bronchitu bei
bronchopneumonija, kraujyje buvo vidutiniskai nuo 27,9 proc. iki 2,72 karty
daugiau (p<0,01) ALT negu sveiky delfiny. Gastroenterito bei hepatito
atvejais ALT kiekio skirtumas, lyginant su sveiky delfiny krauju nebuvo
statistiSkai reikSmingas (atitinkamai p=0,271 ir p=0,659).

Delfiny, serganciy bronchitu, bronchopneumonija bei hepatitu, kraujyje
buvo vidutiniskai 15,2-88,4 proc. AST daugiau (p<0,01), o serganciy
gastroenteritu — 19,0 proc. maziau (p<0,05) negu sveiky delfiny.

Fibrinogeno Kkiekio kitimas

Delfiny, serganciy bronchitu, bronchopneumonija arba gastroenteritu,
kraujyje buvo vidutiniskai nuo 52,0 proc. iki 1,4 karto daugiau (p<0,01), o
hepatitu — 37,7 proc. fibrinogeno maziau (p<0,05) negu sveiky delfiny.

Delfiny patologiniy-anatominiy ir histopatologiniy, mikrobiologiniy
bei gaiSimo priezasciy tyrimy rezultatai

Tyrimy duomeny analizé parodé, kad daugiausia delfiny nugaiSo nuo
imiy ir létiniy kvépavimo taky uzdegimy — 62,5 proc. GaiS§imai nuo
skrandzio ir plonyju zarny uzdegimy sudaré 25 proc. GaiSimo priezastys dél
patirtos traumos sudaré 12,5 proc. IS visy atvesty jaunikliy 18,2 proc. sudaré
negyvi atvesti jaunikliai. Tarp nugaiSusiyjy delfiny daugiausia buvo patiny
(70 proc.). Patelés gaiSo vyresnio amziaus, o patinai jaunesnio amziaus, i ju
— 3 jaunikliai. Tyrimo laikotarpiu vienas delfiny jauniklis atvestas negyvas,
o kitas — prie§ laika nutrikus vaikingumui. Negyvam jaunikliui diagnozuota
plauciy atelektazé ir hiperemija. Apzilrint atvesta neiSneSiota 8 mén.
jauniklj, nustatytas kraujavimas i skrandj ir plonasias Zarnas. Histologiskai
nustatyti pakraujavimai kepenyse, inkstuose ir bluznyje.

6 mety patinas, vardu Tafis, sumazéjus apetitui, buvo gydomas
antimikrobiniais vaistais. NugaiSo staiga. Patologiniai pokyciai buidingi
imiam kvépavimo organy uzdegimui. HistologiSskai nustatytas Gmus
pulingas bronchy ir plauCiy uzdegimas. 6 mety patinas, vardu Tedis,
nustacius padaznéjusi kvépavima, buvo gydomas antimikrobiniais vaistais.
Patologiniai poky¢iai buvo budingi létiniam kvépavimo organy uzdegimui.
Histologiskai nustatytas bronchuy ir bronchioliu uzdegimas, alveoliy
minimali fibroz¢é ir limfiniy Iasteliy infiltracija. 21 mety patinas, vardu
Romas, buvo gydomas nuo kvépavimo organy uzdegimo. Patologiniai
pokyciai budingi Iétiniam kvépavimo organy uzdegimui. Histologiskai
nustatytas bronchuy ir bronchioliy uzdegimas, alveoliu epitelio lasteliy
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proliferacija ir limfiniy lasteliy infiltracija.

Apie 35 mety patele, vardu Nana, buvo gydoma nuo kvépavimo organy
uzdegimo. Patologiniai pokyciai budingi létiniam kvépavimo organy
uzdegimui. HistologisSkai nustatytas bronchy ir bronchioliy uzdegimas,
alveoliy sienelés zidininé distrofiné kalcinozé, alveoliy fibrozé ir atelektazé,
taip pat kepenu lasteliu degeneracija ir Zzidininé nekrozé bei kepenuy
uzdegimas, inksty zievinio sluoksnio kanaléliy minimali degeneracija ir
inksty kiineliy atrofija.

Delfinas, vardu Orféjas, buvo gydomas antimikrobiniais vaistais.
NugaiSo staiga. Patologiniai pokyciai buidingi skrandzio ir plonyjy zarny
uzdegimui bei skrandzio liaukinés dalies granulominiam uzdegimui.
Histologiskai nustatyta skrandzio liauky ir plonyjy Zarny epitelio minimali
degeneracija bei uzdegimas, liaukinio skrandzio granulominis uzdegimas.

Delfinés Glorijos 14 ménesiy jauniklés pakitgs elgesys pastebétas ryte.
Gyvinas buvo apatiskas, nustojo ésti. Buvo gydomas antimikrobiniais
vaistais, taciau ligos eiga buvo labai greita. Jokiy gyviino elgesio pakitimy
diena prieS jauniklio gaiS§ima nebuvo pastebéta. Ta pacia diena gyviinas
nugaiS$o. Skrodimo metu rasti patologiniai pokyciai budingi skrandzio ir
plonuyjy zarny uzdegimui. Histologiskai nustatyta minimali Zarny gaureliy
degeneracija, skrandzio ir plonyjy Zarny gleivinés uzdegimas. Atlikus
patologinés medziagos mikrobiologinius tyrimus buvo iSskirtas raudonligés
sukéléjas.

14 mety patelés, vardu Nika, iskvéptame ore rasta Candida albicans ir
Candida tropicalis patogeniniy mieliy bei Shewanella putrefaciens ir
Enterococcus bakterijy. Delfiné 48 paras buvo gydoma nuo patogeniniy
mieliy infekcijos. Blogéjant sveikatos biklei, patel¢ pradéta gydyti
antimikrobiniais vaistais. Atlikus patologini anatominj tyrima, diagnozuotas
pulingas nekrozinis anciy uzdegimas. HistologiSkai nekrozés apimtuose
anCiy audiniuose nustatyti mikroskopiniy grybu hifai. Mikologiniais
tyrimais anciy audinivose rasta Candida albicans patogeniniy mieliy.

Glorijos 8 ménesiy jauniklis netikétai tapo pasyvus ir staiga nugaiSo.
Apzitrint gaiSena diagnozuota apatinio zandikaulio kairés pusés Sakos
sanarinés ataugos skeveldrinis lGzis, pazeisto kaulo kaulinio audinio ir
aplinkiniy mink$tyju audiniy pilingas uzdegimas, zidininis pilingas
uzdegimas deSiniajame inkste ir Sirdies raumenyje (0,5-2 cm skersmens
abscesai), cista deSiniajame inkste, padidéjusi bluznis ir kepeny
degeneracija. Bakteriologiniais tyrimais rasta Staphylococcus aureus
bakteriju.
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BENDROSIOS ISVADOS

1. LIM delfinariume laikyty sveiky Juodosios juros afaliny (Tursiops
truncatus ponticus) patiny ir pateliy hemopoezés dinamika buvo panasi.
Nuo 2 iki 5 mety amziaus pateliy ir patiny kraujyje leukocity kiekis
nesiskyré, taciau buvo nuo 10,9 (p<0,05) iki 20,1 (p<0,01) proc. mazesnis,
lyginant su jaunesniy ar vyresniy gyviiny krauju.

2. Abiejuy ly€iy 2-5 mety amziaus gyviny kraujyje eritrocity kiekis
nesiskyre, taciau patiny, vyresniy nei 5 mety, kraujyje eritrocity buvo 5,6
proc. (p<0,05) daugiau nei pateliy. Patiny, vyresniy nei penkeri metai,
hemoglobino kiekis buvo vidutiniskai 7,2 proc., (p<0,01) didesnis nei
jaunesniy patiny ir 8,4 proc., (p<0,01) didesnis nei bendraamziy pateliu.
Hematokrito kiekis 2—5 mety ir vyresniuy nei 5 mety patiny kraujyje buvo
zymiai didesnis nei tokio pat amziaus pateliy (p<0,05) ir (p<0,01)
atitinkamai.

3. Pateliy, vyresniy nei 5 mety amziaus, kraujyje eozinofily buvo 4,33
proc. daugiau nei to paties amziaus patiny (p<0,01).

4. Didéjant gyviny amziui, gelezies kiekis mazéjo. 2—5 mety delfiny
pateliy kraujyje gelezies buvo 9,19 proc. daugiau, lyginant su to paties
amziaus patinais (p<0,01).

5. Stebéty delfiny pateliy ir ju jaunikliy kvépavimo daznis reik§mingai
skyrési, atsizvelgiant { baseiny dydzius. Pateliy ir jaunikliy, atvesty
didesniame baseine, paros ir viso stebéjimo metu vidutinis kvépavimo
daznis buvo atitinkamai retesnis 15,4 proc. (p<0,01) ir 21,7 proc. (p<0,01),
nei pateliy ir jaunikliy atvesty maZesniame baseine. Jaunikliams ir pateléms
buvo lengviau judéti didesniame baseine, kur mazesni posuikiy kampai, todél
ir ju kvépavimo daznis buvo retesnis.

6. Jaunikliy kvépavimo daznis pirmaji ménesj po atvedimo buvo stipriai
susijgs su motiny kvépavimo dazniu. I§ koreliacijos koeficienty reikSmiy
(didesniame baseine r = 0,72-0,74, mazesniajame — r = 0,59-0,76) matyti,
kad jaunikliy ir ju motiny kvépavimo dazniai susij¢, didzigja dalimi
sinchroniski. Sis rySys yra stiprus tiek didesniame, tiek ir maZesniame
baseine. Todé¢l jaunikliy ir ju motiny kvépavimo dazniy sinchroniskumas
labiau priklauso nuo individualiy delfiny savybiy, negu nuo baseiny dydzio.

7. Klaipédos delfinariume laikomi delfinai dazniausia sirgo bakterinés
kilmés kvépavimo taky ligomis — bronchitais, bronchopneumonijomis
(89,2 proc.). Delfiny susirgimy bronchitais buvo nustatoma daugiau nei
bronchopneumonijomis ir jy daznumas nepriklausé nuo mety laiko. Taciau
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mety laikas turéjo itakos sunkesniems susirgimams -
bronchopneumonijoms, kuriy daugiausiai buvo diagnozuojama pavasarj.
Kvépavimo organy ligy atzvilgiu delfinams palankiausia baseino vandens
temperatiira buvo 20-21 °C. Delfiny susirgimai gastroenteritais dazniausiai
buvo diagnozuojami rudenj (55,6 proc.).

8. IS susirgusiy delfiny kvépavimo taky dazniausiai buvo iSskiriamos
ivairios Gram neigiamos lazdelés formos bakterijos: tai patogeninés
Escherichia coli, Morganella morganii, Pseudomonas aeruginosa, Vibrio
spp., Aeromonas hydrophila. Gramteigiami kokai — Staphylococcus aureus,
Enterococcus spp., patogeninés Candida albicans mielés.

9. Delfiny, serganciy bronchopneumonija ar bronchitu, lyginant su
sveikais gyviinais, vidutiniskai didéjo bendras leukocity skai¢ius nuo 40,7—
78,4 proc. (p<0,01), segmentuoty neutrofily skaiius nuo 5,5-18,5 proc.
(p<0,01), lazdeliniy neutrofily skai¢ius nuo 0,8-3,5 proc. (p<0,05 ir
p<0,01), monocity skai¢ius nuo 1,4—1,5 proc. (p<0,01), bendrojo bilirubino
kiekis 39,7-48,6 proc. (p<0,05), alaninaminotransferazés kiekis nuo 27,9
proc. iki 2,72 karto (p<0,01), aspartataminotransferazés kiekis nuo 15,2—
88,4 proc. (p<0,01); mazéjo — hemoglobino vidutiniskai (tik
bronchopneumonijos atveju) nuo 5,4—41,6 proc. (p<0,01), limfocity nuo
5,2-10,8 proc. (p<0,01-0,05).

10. Delfiny, serganciy gastroenteritu, kraujyje lyginant su sveikais
gyvinais vidutiniskai didéjo kalio 6,6 proc. (p<0,05), gliukozes — 6,4-27,3
proc. (p<0,01), o vidutinis§kai mazéjo gelezies — 32,3 proc. (p<0,05), Slapalo
— 14,6 proc. (p<0,01), gama gliutamiltransferazés — 29,6 proc. (p<0,01) bei
natrio — 2,7 proc. (p<0,01) kiekiai.

11. Hepatitu sirgusiy delfiny kraujyje didéjo segmentuoty neutrofily
kiekis — vidutiniSkai iki 18,5 proc. (p<0,01), fermenty yGT iki 5,92 karto
(p<0,01) ir aspartataminotransferazés iki 88,4 proc. (p<0,01). Mazéjo
eritrocity 43,1 proc. (p<0,01) bei hemoglobino kiekiai iki 41,6 proc.
(p<0,01).

12. Serganciy delfiny, nepaisant susirgimy diagnozés, kraujyje buvo
nustatytas Sarminés fosfatazés mazéjimas nuo 27,9-47,6 proc. (p<0,01 ir
p<0,05), eozinofily kicko mazéjimas nuo 2,6—14,2 proc. Didéjo eritrocity
nusédimo greitis nuo 2,2—12,1 karto (p<0,01) ir fibrinogeno kiekis (iSskyrus
hepatito atveju) nuo 52,0 proc. iki 1,4 karto (p<0,01).

13. Daugiausia delfiny nugaiSo nuo kvépavimo organy uzdegimo (62,5
proc.). Reciau gaiSo nuo skrandzio bei plonuju zarny uzdegimo (25 proc.),
patirty traumy (12,5 proc.). Daznai delfiny jaunikliai atvedami negyvi (18,2
proc.).
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