ACTA ZOOLOGICA BULGARICA
Acta zool. bulg., 57 (2), 2005: 229-236

Blood Composition Changes in Rana ridibunda
(Anura, Amphibia) from an Area of Highly Developed
Chemical Industry
Zhivko M. Zhelev1, Milen S. Petkov1, Zdravko A. Adzalijski1
Abstract: The status of some basic quantitative and qualitative indices of blood (number of
erythrocytes, haemoglobin contents, haematocrit, colour index, erythrocyte sedimentation
speed) has been studied in Rana ridibunda, derived from an area of a highly developed
chemical industry. The data is compared to our previous studies (ZHELEV et al. 2002, ZHELEV
et al. 2003 - in press). Differences from the frogs, derived from the other two compared
regions have been reported.
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Introduction
It is well known that the blood-creating organs of animals are highly sensitive to
different influences upon the organism, a reflection of which are the changes in the
blood composition.
Due to this reason it is of great importance for the ecological-physiological studies
to be determined how and due to what changes in the blood parameters the organism
responds to the decreased contents of oxygen in environment, its smaller accessibility or
its increased need (SCHWARZ et al. 1968).
Incompleteness exists in the literature with regard to data characterizing internal
species changeability of the haematological indices in amphibians, although different
authors have studied some quantitative and qualitative blood parameters for separate
species of amphibians (GULLIVER 1875, ALDER, HUBER 1923, BARKROFT 1924, SMITH
1925, WINTROBE 1933, ARVY 1947 KORJUEV 1949, 1960, 1964, HARRIS 1963, FOXON
1964, HUTCHISON 1965, ROUF 1969, TACHEV 1975, ZHUKOVA 1978, 1987, ZHELEV et al.
2001).
The determination of the norm for the different haematological indices in Anura is
not yet developed in Bulgaria. Òhe aim of the present work is the study and determination of some differences of quantitative and qualitative indices of the blood (number of
erythrocytes, haemoglobin contents, haematocrit, colour index, erythrocyte sedimentation speed) in Rana ridibunda PALLAS, 1771, derived from an area of a highly developed
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chemical industry. Due to the lack of established standards and in order to achieve the
aim stated, we use data from our previous research, carried out in a relatively unpolluted area (the town of Harmanli) and from an area with highly developed energetics
(Maritsa-Iztok-1 Thermoelectrical Power Station) near the town of Galabovo (ZHELEV
et al. 2002, ZHELEV et al. 2003 - in press) for comparison.

Material and Methods
For the study 30 frogs were used from the species Rana ridibunda of both sexes with
sizes 7-13 cm. The animals are caught in May 2002 in ponds located between the two
industrial collectors of Neochim JSC, near Dimitrovgrad.
Biogeographically the study area belongs to the Middle Bulgarian region, with
transitional continental climate with altitude of 100 m (GRUEV 1994).
Dimitrovgrad is one of the centres of heavy industry in Bulgaria. The biggest
polluting factories are: Neochim - JSC (chemical factory), Maritsa - 3 Thermoelectrical
Power Station; Vulkan (cement factory). The biggest part of contaminants in the
region belongs to nitrogen oxides (NOõ), hydrogen sulphide (H2S), ammonia (NH3) and
sulphur dioxide (SO2), (Table 1) (bulletins for the status of atmospheric air for
Dimitrovgrad for 1997, 1998, 1999, 2000, 2001).
According to the Ministry of Environment and Waters, the Regional Inspection of
Environment Protection - Haskovo data, the water in the the Maritsa River in the area
of the studied ponds meets the requirements for 3rd category (physical-chemical analysis
of surface water sample from the Maritsa River (3 km after Neochim- JSC, for 1999,
2000, 2001) (Table 2).
The study was carried out after the catching of animals and their keeping at 2° C
for 24 h and the rest equal conditions, with blood taken from the heart according to
confirmed clinical methods (PAVLOV 1989).
Table 1. Data of the atmospheric air condition in the area of the town of Dimitrovgrad for the period
1997-2001.
Pollutants
Limit admissible
concentration, mg/m3
Max single sample,
mg/m3
Number of samples of
limit admissible
concentration, mg/m3

SO2

H2 S

NH4

NO

0.15

0.001

0.20

0.16

1.56

0.70

1.20

1.03

448

4494

1419

7528

Table 2. Data of the polluting substances in the Maritsa River by the town of Dimitrovgrad for the
period 1999-2001.
Pollutants
Norms for 3rd
category, mg/l
Max single sample,
mg/l
Number of analyses
exceeding the 3rd
category
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NO2

Phosphates

Phenols

Oil products

0.06

2.00

0.10

0.50

6.16

7.27

0.15

1.50

10

4

1

4

