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Abstract. This paper focuses on determining the concentration of blood plasma
proteins for different domestic animals to highlight the link between diet and
proteins content. Blood plasma from two categories of animals, herbivores and
carnivores (horse, cow, goat, sheep and dog) was used for this study, the
protein content being compared to that found in human and turkey blood
(omnivorous). Our results showed that the samples of blood taken from dogs
have the lowest proteins content, although they consume food rich in proteins.
The highest value of proteinemia is found in horse blood, even if it is an
herbivorous animal that consumes food rich in fibbers and vitamins. The
hypothesis that herbivores have a higher content of proteins in blood than
carnivores is supported by the results obtained for samples of cow, goat and
sheep blood.
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Rezumat. Aceasta lucrare urmaregste determinarea concentratiei de proteine din
plasma sanguina pentru diferite animale domestice pentru a evidentia legdtura
dintre alimentatie §i continutul de proteine. Pentru acest studiu s-a folosit
plasma sanguind de la doud categorii de animale, erbivore §i carnivore (cal,
vacd, caprd, oaie si cdine), continutul de proteine fiind comparat cu cel din
sdngele de om §i curcan (omnivore). Rezultatele noastre au ardatat cd probele de
sdange prelevate de la cdine au continutul cel mai mic de proteine, desi consuma
alimente bogate in proteine. Valoarea cea mai mare a proteinemiei se gaseste
in sangele de cal, chiar daca este un animal ierbivor care consumd alimente
bogate in fibre si vitamine. Ipoteza ca erbivorele au un continut mai mare de
proteine in sange decat carnivorele este sustinutd de rezultatele obtinute pentru
probele de sange de vacd, capra si oaie.

Cuvinte cheie: plasma sanguind, alimentatie, proteinemie, dieta

INTRODUCTION

Blood is a suspension of white and red blood cells in a homogenous liquid
called plasma, red blood cells containing hemoglobin, and plasma containing
fibrinogen, globulins and albumins (Agre, 1989). The remaining liquid after
removing the globules and fibrinogen is called the blood serum. Plasma proteins
are a very important biophysical parameter that highlights the normality or
pathology of humans and animals. These, in addition to the role of transport, play
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an important role in protecting the body through the immune system, in the blood
clotting process, acts like a buffer in maintaining a constant pH and maintaining a
constant osmotic blood pressure (Oancea, 2001, Rapa, 2006). Except
immunoglobulins, most plasma proteins are synthesized in hepatocytes.

Most studies on the peculiarities of blood were carried out on human
samples. Although many are known about the composition and characteristics of
human blood, there is much less information about most animals. Proteins are the
main constituents of the animal body, fulfilling a wide variety of functions, and
having very different compositions (Dimofache, 1996). The most important
characteristic of proteins is the specificity. Vegetable and animal proteins of
various species differ one from another, with differences even between the
proteins of individuals belonging to the same species. It is estimated that in an
animal organism there are about 100,000 specific proteins. Each protein
macromolecule is composed of 50 to 10,000 units of a- amino acids linked by
peptide bonds (Wang, 2006).

The study of protein content in different animal species in relation to their
normal state and pathological conditions is one of the most approached areas, due
to the increase in the sensitivity of the techniques used (Solcan, 2005). In the
present study, different protein content for the investigated animals was observed.
The blood protein content of some domestic species (horse, cow, goat, dog and
turkey) was analyzed by refractometry.

MATERIAL AND METHOD

The materials used in this study are blood samples from the following species:
horse, cow, goat, sheep, dog, turkey, human; which were collected in 6 ml vials with
EDTA as anticoagulant. The samples were centrifuged for 3 minutes at 5000 rpm,
performing two centrifugations for each sample. Plasma was then isolated in 6 ml
Vacutest K3 EDTA vials, at a temperature of 28°C. Using an Abbe refractometer, the
refractive index of the plasma samples was determined.

RESULTS AND DISCUSSIONS

In a first refractometric analysis, the refractive index of blood plasma was
determined for the following animal species: cow, goat, and horse (tab. 1 and fig. 1).

Table 1
Refractive index of the blood plasma of the investigated animals
Species Refractive Protein concentration
P index (g/dl)
Cow 1.3492 7.69
Goat 1.3467 6.34
Horse 1.34470 5.03
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Fig. 1 Refractive index of the plasma for different animals

The above data show the following:

¢ the refractive index and, therefore, proteinemia is lower for the horse,
showing a poor nutrition;

¢ the proteinemia of the goat is lower than the one of the cow.
Later, plasma proteinemia from the blood of animals (horse, cow, goat) and

a bird (turkey) was analyzed. The refractometric determinations were carried out
in two different periods of the year. The obtained values of the refractive indices
for each individual species are presented in table 2 and figure 2 (for the first
period) and in table 3 and figure 3 (for the second period).

Refractive index of the blood plasma during the first period

. . Protei
Species | Refractive index concentrroat?(l)nn (g/d))
Horse 1.3494 7.85
Cow 1.3490 7.69
Goat 1.3488 7.42
Turkey 1.3440 4.81
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Fig. 2 Refractive index of the plasma for different animals (first period)
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Thus,

Refractive index of the blood plasma during the second period
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Fig. 3 Refractive index of the plasma for different animals (second period)

Analysing the data presented above it can be observed that:

Species | Refractive index concerftrroaft?(l)nn (g/dI)
Horse 1.3500 8.22
Cow 1.3495 7.85
Goat 1.3485 7.2
Turkey 1.3442 4.81
1,35
M 1,3495
1,3485
DOHorse
mCow
OGoat
O Turkey
1,3442

Table 3

the lowest value of the plasma refractive index and proteinemia,
respectively, corresponds to the sample of turkey blood;
close values for cow and goat were obtained:;

the highest value was obtained for horse.

Additionally, a comparison was made with proteinemia in human blood.
blood samples were collected both from a few animal species (cow, horse,
sheep, and dog) and from humans (tab. 4 and fig. 4).

Refractive index of the blood plasma of the investigated species

Species | Refractive index concerftrroatt?:)nn (g/dl)
Cow 1.3462 5.9
Horse 1.3475 6.77
Sheep 1.3451 5.25
Dog 1.3415 3.28
Human 1.3474 6.77
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Fig. 4 Refractive index of the plasma for different species

From table 4 it can be noted that:

o the lowest value of protein content, which is correlated with the refractive
index, is for the dog;

¢ proteinemia for humans is equal to that of the horse;

¢ sheep and cows have similar protein levels;

¢ the sheep has lower proteinemia, however, compared to cow and goat.
Our results are comparable to those obtained by other authors (Marquez,

2005).

CONCLUSIONS

We performed comparative refractometric measurements of the protein
content of the blood plasma for different domestic animals during four periods in
two consecutive years.

The lowest value of the plasma refractive index and proteinemia,
respectively, corresponds to the blood sample of turkey, followed by that of the
dog blood sample.

The highest value of plasma and protein refractive index corresponds to
horse blood sample.

For goat and sheep were obtained close values, which are comparatively
lower than the value for cow.

Plasma proteinemia values for horse blood samples were close to those
obtained for plasma samples of human blood.

The results obtained in this paper are consistent with those reported by
Marquez et al. (Marquez, 2005). For cow, an average proteinemia of 6.8 g/dl was
obtained, and in literature, for cattle, it is found a value of 7.21 g/dl. For turkey, a
proteinemia of 4.8 g/dl was obtained, while in literature, for poultry, a value of
3.21 g/dl was noted.

The results on proteinemia show that it does not depend on the animal's
nutrition, i.e. on the protein content of the food. Thus, although the horse is an
herbivorous animal and the dog or the birds are omnivorous, the protein content
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for the horse is very high as compared to the dog or the birds. By contrary, when
we compare horse and human blood, the results have equal values, despite the fact
that the nutrition is quite different.
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