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Hematological values in hermaphrodite, Bufo bufo (Linnaeus, 1758)
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Abstract. Five male, four female, and nineteen hermaphrodite Bufo bufo specimens were
examined in terms of six hematological parameters, namely; red blood cell count, hemoglobin

concentration, hematocrit, mean corpuscular volume, mean corpuscular hemoglobin and

mean corpuscular hemoglobin concentration. The erythrocyte count and hematocrit of

hermaphrodite specimens were found to be more than those of males and females in the pre-

reproductive period. When all parameters were compared between sexes during the

reproductive period, no significant differences were encountered. In addition, red blood cell
count and hematocrit values were found to be higher among all sexes in the reproductive

period than in the pre-reproductive period.
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Introduction

The majority of the references to hemato-
logy in different species of Anura have been
limited to blood cell counts and sizes
(Duguy 1970, Atattir et al. 1999, Arikan et al.
2003). There is little available literature
about clinical hematology for anurans
(Carmena-Suero et al. 1980, Sinha 1983,
Wojtaszek & Adamowicz 2003, Cabagna et
al. 2005). Some authors (Rouf 1969,
Kuramoto 1981, Sinha 1983) have reported
considerable individual variations and in-
terspecies differences in red blood cell
(RBC) counts, while others (Harris 1972;
Sinha 1983) have reported considerable
seasonal and individual variations in certain
amphibian blood cell counts. A sexual
difference in RBC counts has been reported
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by Arvy (1947), Sinha (1983) and Wojtaszek
& Adamowicz (2003).

Information on the hematology of her-
maphrodite specimens is very scarce. There-
fore, the aim of our study was to investi-
gate the hematological changes between
hermaphrodite and normal individuals of
Bufo bufo during their pre-reproductive and
reproductive periods.

Materials and Methods

28 adult Bufo bufo specimens (5 males, 4 females and
19 hermaphrodites) were collected from Gelibolu
(Canakkale-Turkey) (40° 7" N, 26° 17" E, 55 m a.s.1.) in
2006-2007. Studies were carried out from mid-
December to mid-February (pre-reproductive pe-
riod) and from March to mid-April (reproductive
period). Blood samples of the live specimens were
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obtained in the laboratory within one day of their
capture.

Blood samples were taken from the etherized
toads by means of ventriculus puncture, via
heparinized hematocrit capillaries (Arikan et al.
2003). The red blood cell counts (RBC) were carried
out using a Neubauer hemocytometer where
standard Hayem’s solution was used as a diluting
solution for red blood cells.

Blood from each specimen was placed into a
heparinised tube and used for determining the
hematological parameters. Hematocrit (HCT) was
determined wusing the micro-hematocrit method
(Tanyer 1985). The tubes were then spun in a micro-
hematocrit centrifuge for 5 min at 12000 rpm and the
hematocrit (HCT) was calculated with a total blood
level divided by blood cells level. Hemoglobin
concentration (Hb) was measured by the Sahli
method with a Sahli Hemoglobinometer (Tanyer
1985). The mean corpuscular volume (MCV), mean
corpuscular  hemoglobin (MCH) and mean
corpuscular hemoglobin concentration (MCHC)
were calculated mathematically taking the above-
mentioned results into consideration (Tanyer 1985).

Non-parametric tests and descriptive statistics
were conducted using SPSS (v10.0). Mann Whitney
U test was applied between hermaphrodites and the
two normal sexes. Kruskal Wallis test was applied
among hermaphrodites, males and females. The
confidence interval was taken as 95% for both tests.

Results

The red blood cells of Bufo bufo were
nucleated, oval cells and their nuclei were
also oval and centrally located, like those of
other anuran species. Significant differences
were seen in the hemoglobin concentration
and hematocrit value among male, female
and hermaphrodite specimens in the pre-
reproductive (Kruskal Wallis test, y2 = 7.18
P<0.05; x2=7.43 P<0.05, respectively) (Table
1).

There were significant differences in the
erythrocyte count (z: -220; P<0.05),
hemoglobin value (z: -2.72; P<0.05) and
hematocrit value (z: -2.67; P<0.05) when
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comparisons were made between herma-
phrodite specimens and normal sexes in the
pre-reproductive period. In addition, there
were no significant differences between the
two periods in males and females, but there
were significant differences in the RBC
count (z: -2.27; P<0.05), mean corpuscular
volume (z: -2.64; P<0.05)
corpuscular hemoglobin (z: -2.64; P<0.05)
between the two periods in hermaphrodites
(Table 1).

Erythrocyte count of the three sexes
(male, female, hermaphrodite) in the repro-
ductive period was higher than in the pre-
reproductive period (Table 1). The erythro-
cyte counts of hermaphrodite specimens in
the pre-reproductive period were higher
than those of male and female specimens.
There were significant differences concern-
ing the red blood cell count (RBC) in the
pre-reproductive period between females
and hermaphrodites (z: -2.17; P<0.05).

The hemoglobin concentrations of male
and female specimens in the reproductive
period were observed to rise when com-
pared with those in the pre-reproductive
period, whereas approximately the same
values were found in hermaphrodites.
There were significant differences between
hermaphrodites and males (z: -2.18; P<0.05)
as well as between females and herma-
phrodites (z: -1.97; P<0.05) in terms of
hemoglobin values in the pre-reproductive
period.

The hematocrit value in the pre-repro-
ductive period was not different between
male and female specimens. The hematocrit
in pre-reproductive period was
significantly different between male and
hermaphrodite specimens (z: -2.18; P<0.05);
however, hematocrit values of hermaphro-
dite specimens were higher than those of
male and female specimens (z: -2.20;

and mean
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P<0.05). The hematocrit values of male and
female specimens were observed to rise in
the reproductive period when compared
with the pre-reproductive period while they
were observed to decrease in hermaphro-
dite specimens.

During the pre-reproductive period, the
mean corpuscular volume was higher in
females than in males. Especially mean
corpuscular volume in the reproductive
period was observed to decrease in female
and hermaphrodite specimens. Further-
more, there were significant differences
between the pre-reproductive and repro-
ductive periods in terms of the mean cor-
puscular volume of hermaphrodite spe-
cimens (z: -2.64; P<0.05).

Significant differences were observed in
terms of the mean corpuscular hemoglobin
in hermaphrodite specimens in the pre-
reproductive and reproductive periods (z: -
2.64; P<0.05). MCH values of female spe-
cimens were more than those of males in the
pre-reproductive period. The MCH of all
sexes was found to be higher in the pre-
reproductive period than that of the repro-
ductive period (Table 1).

There were no differences in terms of
mean corpuscular hemoglobin concentra-
tion between the three sexes in the repro-
ductive and pre-reproductive periods (Table
1).

Discussion

Hematological and biochemical measure-
ments may vary depending on factors such
as sex, age, pregnancy, physical exercise,
weather, stress, altitude and captivity (Sinha
1983, Ostojic et al. 2000, Wojtaszek &
Adamowicz 2003, Palenske & Saunders
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2003, Coppo et al. 2005). Moreover, it was
stated in previous studies that a sexual
dimorphism may occur between males and
females in terms of the erythrocyte count
(Arvy 1947, Sinha 1983, Wojtaszek &
Adamowicz 2003). We have established that
there are differences
among the investigated hermaphrodite Bufo
bufo specimens in terms of their hematolo-
gical values.

Many species of the class Amphibia
have been examined hematologically and
various values of blood parameters were
given (Sinha 1983, Palenske & Saunders
2003, Wojtaszek & Adamowicz 2003,
Cabagna et al. 2005, Ponsen et al. 2008).
However, no hematological data on herma-
phrodite specimens were encountered. Male
and female specimens had wide variations
in RBC count, which was similar to other
anuran species.

some discernible

Hemoglobin content and hematocrit
values in the circulating blood of Bufo bufo
were higher than those of other species of
anurans (Table 2). Erythrocyte counts and
hematocrit of hermaphrodite specimens
were found to be higher than those of males
and females in the pre-reproductive period.
These parameters of hermaphrodite spe-
cimens were found to be less than those of
males and females in the reproductive
period. The RBC count may be influenced
by reproductive conditions.

Hematocrit value is the volume pro-
portion of erythrocytes in whole blood. It
gives some information about the physiolo-
gical features and condition of frogs. There
is no sexual variation in hematocrit; how-
ever, there are differences between periods.

Ostojic et al. (2000) carried out hemato-
logical examinations on three subspecies of
Bufo spinulosus collected from different alti-
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tudes. It was observed that similar results
were obtained when compared with our
data on Bufo Bufo (Table 2).

MCH values of Bufo bufo in this study
were found to be less than those of Rana
esculenta as reported by Sinha (1983) (Table
2).

Our present results on Bufo bufo may be
compared with the hematological data of
Bombina  bombina by  Wojtaszek &
Adamowicz (2003). In our study, RBC
count, hemoglobin and hematocrit values in
male and female Bufo bufo specimens were
found to be higher than the data on Bombina
bombina and the MCH values were found to
be less than this species (Table 2).

In conclusion, our study presented
baseline data comprising hematological
values of the male and female Bufo bufo
specimens. These parameters were com-
parable with those of the hermaphrodite
specimens. Significant differences were seen
in the red blood cell counts, hemoglobin
concentration and hematocrit value of male,
female and hermaphrodite specimens. The
blood values obtained from hermaphrodite
individuals in the pre-reproduction period
are close to the values of normal males and
females during the reproduction period.
These differences make one think that the
reproduction activities begin earlier in
hermaphrodite individuals that in normal
sexes.
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