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The organism as a biological system, for the normal performance of its functions, needs a wide variety of
substances that it needs to obtain from the environment. Their assurance must be rhythmic and balanced in
qualitative and quantitative terms. By its chemical composition, the blood plasma transports the energetic
and plastic substances from the forming organs to the cells and tissues, but also the products resulting from
the cellular and tissue catabolism of the excretory organs. The research was carried out on the Meuse Rabbit
by the Belgian Giant, divided into three experimental NP groups (adult, non-pregnant females), P1 (females
at 15 days of gestation) and P2 (females at the end of gestation, 30 days). The collection of blood samples
was performed with the vacuum system before meals. Subsequently, they were centrifuged at 3000 rpm for
5 minutes to obtain the plasma required for the biochemical examination. Biochemical parameters were
determined by spectophotometry using the ACCENT 200. As a result, we observed that gestation is a
diabetogenic stress, the fetus uses glucose almost exclusively as an energy source and increases protein
needs due to the permanent transfer of amino acids to the fetus. Lipid metabolism is diverted with priority to
lipid consumption, about 20% of free circulating fatty acids are transferred to the fetus.

Keywords: blood biochemistry, protein metabolism, lipid metabolism

*email: catalin_vintu@yahoo.com; paulb@uaiasi.ro

For the normal performance of its functions, the
organism as a biological system, needs a wide variety of
substances (essential amino acids, carbohydrates, lipids,
vitamins, minerals, water) which must acquire from the
environment [1, 2]. Their assurance must have a rhythmic
and balanced character, both qualitatively and quantitative
[3-5].

During pregnancy there are some important trophic
changes caused by the nervous adjustment [6, 7]. After
implantation, the fertilized oocyte excites the nerve endings
of mucosal tunics of the uterus, which generates the body
reaction response [8]. The adrenal cortex influences the
activity of central nervous system (CNS) and cellular
metabolic changes, with the involvement of all types of
metabolism within the female organism [9, 10]. The
biological center of changes is the fetus and as it develops,
it enhances the nutritional necessity and elimination of
metabolic products [11, 12].

The detection of nutritional and metabolic disorders
should be done in early stages of pregnancy [13, 14]. For
this, metabolic health tests are required, which allow both
early recognition of nutritional deficiencies, as well as
assessing the ability to adapt the organism [15, 16].
Metabolic profile tests represent an excellent tool for group
prognosis, evaluating the specific and general defensive
capacity of individuals within a population. It can also
explain the surprisingly high morbidity similar to some
infectious diseases and even with the failure of a specific
preventive action [17].

In healthy clinical females, metabolic profile indices
were identified in correlation with reproduction indices,
knowing that by non-compliance with the requirements of
food and maintenance, various dysmetabolites that are
negatively reflected on conception products [18, 19].

Experimental part
Material and methods

The researches were carried out on Giant Belgian rabbit
crossbreed, divided into three experimental groups NP
(adult females, nonpregnant), P1 (females at 15 days of
pregnancy) and P2 (females at the end of pregnancy - on
day 30 of pregnancy). Each experimental group consisted
of 14 specimens. The pregnant females were maintained
in three breeding nests with which the battery was
provided, with a width of 35 cm, the hole of nest having a
circular shape, with a threshold of 10 ÷ 15 cm high,
necessary to maintain the bedding and to retain the rabbit
kits when attached to the lactating doe nipples at the time
of its exit from the nest. The feeding was carried out with
granulated combined fodder, produced from a
homogenized mixture of ground grain, soybean meal,
sunflower meal, calcium carbonate, dicalcium phosphate,
amino acids, alfalfa flour and vitamin-mineral premixes.
Access to water has been uninterrupted.

The harvesting of blood samples was carried out with
the vacuum system, on empty stomach. Subsequently, the
samples were centrifuged at 3000 rotations for 5 minutes
in order to obtain the plasma necessary for biochemical
examination [20]. The biochemical parameters were
determined using the ACCENT 200 analyzer [21, 22].

Results and discussions
The concentration of total serum proteins achieve the

constant called proteinemia, which depends on hormonal
and hydric balance of body, on state of nutrition and on
numerous factors that influence the health of body [11,
23].

In rabbits the concentration of total proteins may also
occur following venous stasis during blood harvesting, as
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fluids and small molecules leave the blood plasma, or may
indicate a state of dehydration, which in rabbits is
encountered quite often [24-26].

Analyzing the results obtained, we observed that the
lowest values of total proteins were recorded in day 15 of
pregnancy [27]. This decrease may be associated with
the growth and development of the fetus, in particular with
the increasing demand of amino acids required for the
synthesis of proteins in the fetal muscles [28].

subsequently excreted by the bile. Cholesterol values
determined significant differences between the studied
groups. Thus, the lowest values were obtained in the NP
females, respectively 11.85 mg/dL. Prior to pregnancy,
females registered lower values compared to those at the
end of pregnancy, 49.28 mg/dL. The same variation could
be observed between the females halfway through the
breeding period and those in the last pregnancy period.
The total cholesterol levels in the nonpregnant adult
females and in the mid-pregnancy period were much lower
than those obtained by Al Eissa in 2011 [27] (table 2).

Being storage lipids, triglycerides are used in
physiological adjustments of energy metabolism [33, 34].
In the second half of pregnancy, due to the process of
organogenesis it was necessary to mobilize increased
amounts of energy, which explains the low value of
triglycerides in the mid-pregnancy period - 23.88 mg/dL
(table 3).

Blood glucose levels undergo changes during fetal
development, it decreases once the pregnancy progresses
due to increased absorption of glucose by the placenta
and inhibition of gluconeogenesis [35]. Another cause for
intensified ketogenesis is the action of placental hormones
on maternal hepatocytes. The ketone bodies (acetoacetic
acid, p-hydroxybutyric acid) diffuses the placenta and are
assimilated by the fetus’s liver and brain, as an energy
source [36]. In the first half of pregnancy due to preprandial
hypoglycemia increases the sensitivity of maternal tissues
to insulin. In the last period of pregnancy, the level of
placental hormones that inhibit the use of glucose by
maternal tissues increases considerably, ensuring access
to adequate amount of glucose in the fetoplacental system
[37]. In the current study, no significant differences were
recorded between the three periods (table 4), a slight
decrease in glucose value was observed towards the end
of pregnancy. The results are similar with those obtained
by Talvekar et al. in 2008 [38].

Biochemical determinations on enzymatic activity of
liver also involved testing for aspartate aminotransferase

Table 1
CHANGES IN SERUM PROTEIN LEVELS IN STUDIED DOES

The values obtained, on the amount of total protein, in
the three physiological phases taken under consideration
were similar with the results obtained by Wahab. A. in 2016
[29].

Biochemical determinations on lipid metabolism have
been performed. It is characterized by the transfer of fatty
acids from mother to fetus, maternal consumption of fatty
acids for energy purposes and depositing large amounts of
fat reserves, especially in mother’s subcutaneous tissue
[30]. It is known and has been observed in our studies that
the plasmatic concentration of free fatty acids increases
with the development of pregnancy, due to increase of
free fatty acids synthesis in the liver. The quantity of stored
lipids represents an important energy reserve to ensure
energy needs during pregnancy [31, 32].

Cholesterol at the body level is synthesized in the liver or
can be obtained from food rations, being a steroid
hormones precursor. It is metabolized in the liver and is

Table 2
CHANGES IN SERUM CHOLESTEROL

LEVELS IN THE STUDIED DOES

Table 3
CHANGES IN SERUM TRIGLYCERIDE

LEVELS IN STUDIED DOES

Table 4
CHANGES IN SERUM GLUCOSE

LEVELS DURING PREGNANCY IN
STUDIED DOES
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(AST) and alanine aminotransferase (ALT). The two
parameters are used as indicators of liver function, as
markers of physiological conduct of pregnancy. The values
determined on the three physiological stages (table 5 and
6) were similar with those reported by Wells et al. in 1999
[39].

ALT (alanine aminotransferase) or glutamate-pyruvate
transaminase (GPT) is an enzyme that belongs to the
transferases class and catalyzes the reversible transfer of
amino group (NH2) from an amino acid (alanine) and α-
ketoglutarate leading to the formation of pyruvic and
glutamate acid. It is found mainly in the liver (at the liver
cell level being especially in the cytosol) and kidneys,
myocard, skeletal muscle and pancreas.

If the energy metabolism of cell liver is disturbed by
infectious (e.g. viral hepatitis) or toxic agents, an increase
in cell membrane permeability occurs, with the passing in
serum of cytoplasmic components (cytolysis) [40].

ALT is the most frequently explored cytolysis indicator
and in the opinion of most authors is the most suitable for
detecting even minimal liver lesions [41]. ALT is more
specific for hepatic disorders than aspartate
aminotransferase (AST). Absolute ALT values do not
correlate, however, directly with the severity of the liver
injury and the prognosis, and because of this, serial
determinations are the most useful [42].

In this study, ALT activity decreased to day 15 of
pregnancy, when the organogenesis ended, remaining at
low levels until the end of pregnancy.

Calcium and phosphorus, within mineral homeostasis,
own a capital importance, as they are present in both cells

Table 6
RESULTS ON ALT STATUS IN

STUDIED DOES

Table 5
RESULTS ON AST STATUS IN

STUDIED DOES

Table 7
VARIATIONS IN CALCEMIA LEVELS IN

STUDIED DOES

Table 8
VARIATIONS IN PHOSPHOREMIA

LEVELS IN STUDIED DOES

and humors and perform multiple and complex roles,
conditioning each other at all metabolic stages [43-45].

The amount of total calcium in the studied does did not
record significant variations in the three physiological
stages taken in study (table 7).

Knowing that calcium homeostasis in the body is
achieved by rapid exchanges between plasma calcium
and the one in the bone and cellular compartments, we
can conclude that the values recorded by us reveals a
balance between the needs of organism and the feed intake
[46, 47].

Approximately 45% of the total amount of plasma
calcium is related to albumin (and only a small amount of
globulins) in non-ionised and non-diffused form,
constituting a physiologically inactive form [48, 49].

Phosphoremia may exhibit very wide variations, its value
being related to carbohydrate metabolism. A hyperglucidic
feeding leads to a decrease in phosphoremia, while the
use of glucides in reduced proportions makes
phosphoremia grow [50]. Phosphorus values have
decreased during the last pregnancy period, 3.74 µg/dL
compared to Al-Eissa [27] who reported constant values
in all three physiological stages of pregnancy (table 8).

Conclusions
Results obtained on total protein did not record

significant variations between the three physiological
stages taken in the study despite the fact that the body’s
protein needs increased continuously due to the
permanent transfer of amino acids to fetuses. Amino acids
are necessary both for the development of conception



REV.CHIM.(Bucharest)♦70♦No. 7 ♦2019 http://www.revistadechimie.ro 2505

products, but also for the uterus, fetal annexes,
hemoglobin, and plasma proteins. This is explained by the
administration of a completely combined fodder, balanced
according to the physiological female condition.

Maternal energy metabolism in the second half of
pregnancy is diverted towards the consumption of lipid,
fact demonstrated by the results, low levels of cholesterol
and triglycerides have been expressed during this period.

By analyzing the results of carbohydrate metabolism,
we note that there are no significant differences between
the three physiological states of does. This is explained by
the fact that in pregnancy due to essential metabolic
changes, the females use for their own energy needs fats
to save glucose, the essential energy substrate for fetuses.
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