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Abstract

The aim of this study was to investigate the effect of seasonal variation on the haematological and biochemical
parameters in adult wild Jerboa (Jaculus jaculus) in Saudi Arabia. Blood samples of 40 Jerboa were collected in
January and August for analyzing hematological and biochemical parameters. In hematological parameters,
haemoglobin, mean corpuscular haemoglobin (MCH), mean corpuscular haemoglobin concentration (MCHC) and
white blood count (WBC) were significantly increased in winter compared with summer season. Whereas, only
mean corpuscular volume (MCV) was significantly decreased in winter compared with summer season. Sodium,
chloride, bicarbonate, calcium, albumin, globulin and total protein were significantly decreased in winter compared
with summer season. Whereas, urea was significantly increased in winter compared with summer season. In
conclusion, heat stress during summer caused deterioration in some hematological and serum biochemical

constituents of Jerboa (Jaculus jaculus).
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Introduction

Several studies have found that conducting
researches on rabbits are beneficial for farmer require-
ments and animal’s welfare. Hence, haematology and
serum chemistry are becoming increasingly important
diagnostic tools. Blood parameters are used as an aid
tool for the diagnosis of infectious and several parasitic
diseases. In addition to assess the metabolic condition
of animals, haematological and biochemical parameters
could be affected by many factors including: sex, age,
reproductive status and seasonal variations (Al-Eissa et
al., 2008; Wells et al., 1999; Gill and Wanska, 1978;
Mira and Mathias, 1994; Cetin et al., 2009). On the
other hand, it was reported that haematological
parameters were not influenced by sex (Schalm et al.,
1975) and gestation (Egbe-nwiyi et al., 2000). In
various studies, RBC count, haemoglobin and
hematocrit parameters were reported to reach the
highest levels during winter months in different rodents
(Rewkiewiccz-Dziarska, 1975). In contrast, these
parameters were reported to be at the lowest level
during winter months in large animals such as horses
(Gill and Wanska, 1978) and cows (Rusoff et al., 1954).

The physiological, nutritional and pathological
conditions of animals are usually assessed, using
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haematological and biochemical analyses of their blood
(Jain, 1986; Bush, 1991; Cetin, et al., 2010). Nutrition,
age, sex, genetics, reproduction, housing, starvation,
environmental factors such as stress and transportation
are all known to affect haematological and biochemical
parameters of tropical and temperate animals
(Ogunrinade et al, 1981; Bush, 1991; Ogunsanmi et al,
1994).

Previous studies reported that there is no
significant difference in haematological parameters
between non-pregnant and pregnant rabbits (Brewer,
2006). Furthermore, haematological parameters for
different spices of rabbits are reported by many
researchers (Chineke et al., 2006; Cetin et al., 2009;
Ahamefule et al., 2006; Solomon et al., 1998; Barlet,
1980). Not much is known about the breeding of
jerboas due to their solitary and nocturnal nature.
However, breeding is known to occur at least twice a
year, between June to July and from October to
December.

Due to the limitation and lake of information about
jerboa specially (Jaculus jaculus), therefore, this study
was undertaken to investigate the effect of seasonal
variation on the haematological and  biochemical
parameters of wild Jerboa (Jaculus jaculus) in Saudi
Arabia to know the best conditions for breeding and
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conservation of this species and others similar
mammals.

Materials and Methods

Forty healthy adult wild Jerboa (Jaculus jaculus)
were used in this study, their age could not be
determined as they were captured at south of Riyadh,
Saudi Arabia. Animals were transferred to the animal
house of the faculty of science, King Saud University,
Saudi Arabia. Animals were maintained under standard
laboratory conditions at a temperature of 22+1°C, a
relative humidity of 45+5% and photoperiod cycle of
10/14 h. They were fed summer ration ad libitum. The
feed of jerboa was similar in both the summer and
winter seasons, thereby limiting the variables to only
the season while the other factors such as feed, housing
and management of the Jerboa were kept constant. The
Jerboas were acclimatized to their new environment for
30 days before the commencement of the study.

In August and January, blood was collected from
the saphenous vein into a vessel containing ethylene
diamine tetraacetic acid (EDTA) (2mg/ml of blood).
RBC and WBC were counted with a haemocytometer.
PCV was determined by using the microhaematocrit
method. Hb concentration was measured by
cyanmethaemoglobin method. MCV, MCH and MCHC
were calculated from the parameters of RBC, PCV and
Hb. The remaining blood samples were centrifuged at
3000 g for 10 minutes to obtain plasma. Serum
electrolytes were determined by standard flame
photometry. Chloride was assessed by the method of
Schales and Schales (1941), and bicarbonate according
to (Toro and Ackermann, 1975). Total protein was
determined by using biuret method (Reinhold, 1953).
Globulin was calculated by subtracting albumin from
total protein. Urea was determined according to method
described by Harrison (1947).

Statistical analysis

Data were analyzed by using the SPSS (SPSS Inc.,
Chicago, IL, USA). Statistical significances between
winter and summer were determined by t-test. A P
value less than 0.05 was considered significant as
mention by Cetin et al. (2009).

Results

Heamatological parameters of jerboa are illustrated
in table 1. Hb and MCHC, MCH, WBC were
significantly increased in winter compared with
summer season. In contrast, mean MCV was
significantly decreased compared with summer season.
Red blood cells (RBC) count and packed cell volume
(PCV) did not differ between the seasons.
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Serum sodium, potassium, chloride, bicarbonate
and calcium of jerboa are shown in table 2. The levels
of sodium, chloride, bicarbonate and calcium were
significantly decreased compared with summer season.
No significant difference was recorded in serum
potassium concentration.

Mean serum total protein, albumin, globulin,
albumin and globulin ratio and urea concentration of
Jerboa in the two seasons have been presented in table
3. Total protein and albumin decreased significantly in
winter seasons. In contrast, only urea increased
significantly in summer season. No significant changes
in globulin and albumin/globulin ratio were observed.

Table 1: Mean haematological Parameters (Mean £
SE) in Jerboa (Jaculus jaculus) in summer
and winter seasons

Parameters Summer Winter
season (n=20) season (n=20)
RBC (X10%/ul) 84+0.2 9.09+1.58
PCV (%) 41.7+1.35 38.84+4.02
Hb (g/dI) 14.2+ 0.3 17.27£2.63*
MCV (fl) 72.4+ 6.9 56.59+17.52*
MCH (pg) 22.0+£3.2 24.32+6.57**
MCHC (g/dI) 34.0+£1.2 41.4545.52*
WBC (x10%/ul) 10.733.48.0 12.22+2 51**

Value significantly different from summer season at
*P<0.001 and **P<0.05

Table 2: Plasma electrolytes and minerals (Mean +
SE) in Jerboa (Jaculus jaculus) in summer
and winter seasons

Parameters Summer Winter
season (n=20) season (n=20)
Sodium (mmol/l) 138+3.8 65.6+5.3*
Potassium (mmol/l) 4.5+0.13 5.48+0.49
Chloride (mmol/l) 99.3+3.3 54.65+2.33*
Bicarbonate (mmol/I) 25.5+1.8 9.88+0.57*
Calcium (mg/dl) 9.50+0.88 1.25+0.60*

Value significantly different from summer season at
*P<0.001 and **P<0.05

+

Table 3: Serum biochemical parameters (Mean
SE) of Jerboa (Jaculus jaculus) in summer
and winter seasons

Parameters Summer Winter
season (n=20) season (n=20)
Total protein (g/dl) 7.3+1.7 4.774£0.42**
Albumin (g/dl) 4.00£0.60 3.24+0.22*
Globulin (g/dI) 4.11+0.47 4.01+0.44
Albumin/globulin ratio 0.89+0.09 0.89+0.22
Urea (mg/dl) 16.7+£3.4 22.32+3.53*

Value significantly different from summer season at
*P<0.001 and **P<0.05
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Discussion

The obtained data showed significant changes in
some heamatological parameters which is in according
to the study of Kim et al. (2002) who also reported
heamatological changes in rabbits during winter season.
Theses changes may be due to the lower water intake
during winter season compared to summer season.
Previous studies reported that this variation may be
related to environmental acclimatization because the
winter low ambient temperatures requires a higher
metabolic rate for body temperature regulation could
stimulates erythropoiesis which would be of great
advantage in oxygen transport and delivery to the
tissues (Sealander, 1964; MacLean and Lee, 1973;
Berry and Jakobson, 1975; Wells et al., 1999; Kim et
al., 2002). Total WBC numbers was significantly higher
in the Jerboa during the winter season. In contrast, in
summer season, Kim et al. (2002) observed decrease in
the number of WBC numbers in rabbits. On the other
hand, some studies demonstrated that haematological
parameters reached the highest value during winter
months in rodents (Rewkiewiccz-Dziarska, 1975),
whereas, these parameters reached the lowest level in
large animals such as horses and cows (Rusoff et al.,
1954; Gill and Wanska, 1978; Al-Eissa, 2011). These
differences may be due to from the difference in
species, intensity of season, diet and other
environmental factors.

We observed significant difference in electrolytes
in this study. Nevertheless, Jerboas could manage with
low levels of plasma electrolyte in the winter season.
From this study it seems the Jerboas have adaptive
mechanism to manage with the variation in the plasma
electrolytes in the summer and winter seasons. Total
protein and albumin concentrations were higher during
summer than winter season. since the ambient
temperatures was higher and relative humidity was
lower during summer season, the Jerboas may be
dehydrated during summer season which might have
elevated the concentration of the plasma proteins as
described by Finco, (1989), and Akerejola (1980). Urea
was higher in winter season than summer season. This
result is similar to observation made Akerejola (1980)
and Gring (1991). The increase of serum urea level
maybe due to the efficient digestion of dietary protein.

This study is the first report on Jerboa in Saudi
Arabia. There are considerable alterations in the
haemotoligical and serum biochemistry in both seasons.
We suggest further studies on other aspects of this
mammal under Saudi Arabia conditions which will help
in understanding the disease controlling strategies as
this rodent may be a vector of many parasitic diseases
in human and other domestic animals.
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