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ABSTRACT

A monitoring study of some main blood parameters of a flock of free-range guinea fowls has been

conducted.

The following results (depending on sex and laying intensity) have been established: hemoglobin content
— between 145.8 (males - before peak of laying intensity) and 98 g/L (females - before the peak of laying
intensity), hematocrit — between 43.8 (males — before the peak of laying intensity) and 28.8% (females —
before the peak of laying intensity), glucose — between 11.7 (males — before the peak of laying intensity)
and 8.24 mmol/L (females — end of the laying period) and total protein content — between 5.86 (females —
during the peak of laying intensity) and 3.30 g/dL (males - during the peak of laying intensity).

Key words: glucose, Guinea fowl, hematocrit, hemoglobin, total protein

INTRODUCTION

Some biochemical parameters in the blood are
largely affected by the physiological strain on the
body that may be due to rapid changes in
environmental  conditions or to intense
commercial use. This effect can be observed both
in domesticated animals (1-3) and in poultry (4-
6) and others.

Over the last years consumer demand has
followed 2 main trends - diversification of food
products through consumption of products from
exotic species and consumption of products from
biological or free-range farming (7-19).

In Bulgaria guinea fowl farming is popular
mainly among small-scale producers who raise
the poultry under extensive farming conditions
(20).

Monitoring some main blood parameters in view
of the commercial strain on the body in this
poultry species is a practice which is gaining
popularity globally while in Bulgaria efforts in
this respect are still in their initial stage.

*Correspondence to: A. Arnaudov, “Department of
Human Anatomy and Physiology, Faculty of
Biology, Plovdiv University, ,, Paisii Hilendarski“,
Plovdiv, Bulgaria, arny87@abv.bg

The aim of this study is to monitor the
dynamics of some blood parameters in free-
range guinea hens during the egg-laying
period.

MATERIAL AND METHODS

In 2018 in the Experimental base of the
Agricultural University-Plovdiv, a monitoring
study of some main blood parameters of a flock
of free-range guinea hens was conducted. Blood
samples were drawn through the toracica lateral
is vein from 6 female and 6 male specimens at 3
different laying stages - before the egg-laying
peak (at the beginning of May - laying intensity
of 48%), during the egg-laying peak (at the end
of May - laying intensity of 51%) and at the end
of the egg-laying period (end of June with —
laying intensity of 27%).

Until the time of the test, the blood samples were
stored in 3ml cuvettes with 3.2% sodium citrate
(Vacuette) at temperatures of 4-8°C. The
following parameters were measured: total
haemoglobin,  haematocrit,  glucose and
total  protein. Total  haemoglobin and
haematocrit were measured using the Hemo
Control ~ haematological  analyser, = EKF
Diagnostic ~ (Germany) and blood glucose
was measured using HemoCue Glucose
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201RT Analyser (Sweden). Protein content in
blood plasma was determined through
refractory using Brix Refractometer RHB-
32ATC following the method described by
(21).

RESULTS AND DISCUSSION

Table 1 shows a summary of the results from
monitoring the four parameters in both sexes
during the different periods.

There were considerable differences in
hemoglobin levels between the two sexes in all
three periods of the study where hemoglobin
content in male poultry was higher (by
periods: 1458 compared to 98; 142.8
compared to 114.2 and 132.8 compared
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to 107.8g/L, respectively) and relatively
constant during the entire egg-laying period
(Figure 1). In female specimens there was an
increase in hemoglobin before the egg-laying
peak and during the following periods,
statistically reliable during the egg-laying
peak. A similar trend was observed in
hematocrit - male poultry demonstrated higher
values during all three of the test periods with
reliable differences in the first 2 periods
(Figure 2). Unlike hemoglobin, however, no
significant differences in hematocrit values
between periods could be observed either in
the male 1 (43.8, 421 and 38.72%,
respectively) or in the female poultry (28.8,

34.1 and 34.5%).

Table 1. Values of some biochemical parameters in the blood of guinea fowl in different periods of

laying intensity

Periods Hemoglobin—g/L Hematocrit — % Glucose—-mmol/L Total protein—
g/dL
Male Female  Male Female  Male Female  Male Female
X£Sx X+£Sx X£Sx xX£Sx X+Sx X+Sx x£Sx x+Sx
Before the 145.8 98.00+  43.8+  28.8+ 11.02+0. 8.98+ 434+ 492+
peak of +1.77A 6.18AC 066A 177A 24A 035A 0.09A 021A
laying
intensity
Peak of 142.8+ 1142+ 42,1+ 34.1+ 8.80+ 9.28+ 330+  5.86+
laying 198 A 169AC 033A 048A 051B 0.09 0.13A 0.13A
intensity
End of 132.8+ 107.8+ 38.72+ 34.5+ 11.7+ 8.24+ 434+  4.84+
laying period 2.67 A 6.69A  0.67 2.03 035AB 049A 0.11 0.23

Notice: Significant by p<0, 05, as follow: A-A - between the sexes within a period; B-B — males under different

periods; C-C - females under different periods

Beginning

Male

Middle

End

Female

Figure 1. Content of hemoglobin in blood - g/L
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Figure 2. Hematocrit of the blood- %

The glucose content results revealed some
interesting trends (Figure 3). More significant
dynamics in its content were observed in male
poultry: the lowest values of this parameter
were measured during the egg-laying peak -
8.80 mmol/L, while in the period before the
peak and especially at the end of the egg-

Beginning

Middle

Male

laying period (where differences are
statistically reliable) values were 11.02 and
11.7 mmol/L, respectively. In female poultry
glucose content varied within a shorter range -
from 8.24 (end of the egg-laying period) to
9.28 mmol/L (egg-laying peak) without
reliable differences between periods.

End

Female

Figure 3. Content of glucose in blood - mmol/L

Total protein content in male poultry was
lower when compared to female specimens
during the entire test period (Figure 4). The
greatest and most reliable difference (3.30
compared to 5.86 g/dL) was observed during
the egg-laying peak while at the beginning and
the end of the test differences were less
significant - 4.34 compared to 4.92
(statistically reliable) and 4.34 compared to
4.84 g/dL, respectively. The higher protein

Trakia Journal of Sciences, Vol. 17, Ne 4, 2019

content in female poultry could be explained
by the fact that in order to form the protein
fraction in the eggs (both in the egg yolk and in
the egg-white in particular) birds used more
protein which is mainly delivered through the
bloodstream. This proposition is supported by
the fact that the period with highest laying
intensity coincided with the highest values of
total protein measured.
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Figure 4. Content of total protein in the blood — g/dL

Various authors have studied the effects of sex
and farming technology on the hematological
and biochemical parameters of blood samples
from guinea fowl (22-27).

Hemoglobin content results obtained during our
study are in support of the prevailing opinion that
male poultry have higher parameter values. For
instance, Nalubamba et al. (24) note that despite
differences in content between the different
varieties of the same species in Nigeria the
average results of clinically healthy male poultry
were around 13, whereas those of female
specimens were around 12 g/dL. The same
authors draw attention to the fact that the values
of this parameter are significantly affected by the
combined effects of general health (presence of
helminths) and the color variety. The authors
state that identical variations can be observed in
hemoglobin-related blood elements. Similar
trends were established by Oyewale et al. (28)
and Orji et al. (29).

According to most authors (22, 23, 25) sex can
affect both hemoglobin and hematocrit
parameters, where male animals have higher
values.

Although some authors (22) hold the opinion
that farming conditions and the productive
period do not have a significant influence on
blood parameters, most authors disagree with
this opinion (24, 25). This is true both for
glucose content and protein fractions. In their
research (30) compared these two parameters
in various poultry and found that both
albumins and globulins in the blood were
higher in female poultry when compared to
male specimens and this was particularly true
for the guinea fowl species. Our research
confirms this theory.
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CONCLUSIONS

Hemoglobin content in blood samples from
female guinea fowl at different laying intensity
varies between 98 (before the egg-laying peak)
and 114 g/l (egg-laying peak). In male poultry
it is significantly higher during the tested
periods - from 132.8 (end of the egg-laying
period) to 145.8 g/l (before the egg-laying
peak).

Hematocrit content follows the same trend as
hemoglobin where in female poultry it varies
between 28.8 (before the peak) and 34.5% (at
the end of the egg-laying period), whereas in
male - between 38.72 (at the end of the egg-
laying period) and 43.8% (before the peak).

Glucose content in blood samples from guinea
hens varies between 8.24 (end of the egg-
laying period) and 9.28 mmol/L (during the
egg-laying peak) and in male poultry - between
8.8 (egg-laying peak) and 11.7 mmol/L (end of
the egg-laying period).

Total protein content follows a similar trend to
glucose - in guinea fowl it varies between 4.84
(end of the egg-laying period) and 5.86 g/dL
(during the egg-laying peak) while in male
poultry it varies between 3.30 (during the egg-
laying peak) and 4.34 g/dL (before the peak
and at the end of the egg-laying period).

The statistically significant differences in the
values of most of the tested parameters, which
depend both on the sex of the animals and the
egg-laying period, prove that they can be used
as markers of the level of biological and
economic strain on the body.
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