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Abstract. In this paper an analysis of the blood plasmatspen for different mammals is
performed in order to establish the relationshifwieen protein concentration and their absorbance in
the UV region. We found a direct dependence ofehgsantities correlating the spectra and the
refractive index measured for the same protein eomations. This suggests that the specific
properties and protein concentration of plasmaifférdnt mammalian species influence the blood
behavior.
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INTRODUCTION

Blood plasma is the yellow, protein-rich fluid thatispends the cellular
components of whole blood, that is, the red bloellsc white blood cells and
platelets. Blood plasma is almost 55% of the bleotblume and contains 90%
water, 8% proteins, 0.9% inorganic ions, and 1.1%awic substances. Besides
water we see that proteins are the main constiuefrthe plasma.

Plasma proteins form three major groups and haseugfunctions: albumin
(60% of total plasma protein), fibrinogen (4%), agidbulins (36%). In blood
plasma, by far the most prevalent protein is allmj@pproximately 32 to 35 grams
per liter, which helps to maintain the osmotic baka of the blood. It is estimated
that plasma may contain as many as 40000 diffemrenteins.

It is a very complex and not fully understood migtuof proteins that
performs and enables many housekeeping and oteeiatiped bodily functions.

The optical absorption is a classic method of dnhglya protein and it
consists in measuring the absorption function ofelength.
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The UV spectrum contains information on the absonp&nd scattering
properties of particle suspensions. This informattan be used to interpret the
spectrum in terms of the distribution of particlees, the particle shape and the
chemical composition of the material in the samfigong plasma absorption in
the UV region, due to the presence of numerousnatypbiores found in proteins,
can provide information about these proteins fromhlood plasma.

Many studies reported quantitative results on tbedplasma properties for
human samples [4, 9]. The spectrophotometric aizabyfsthe blood plasma was
used to investigate small molecules in the humasrpa and to determine protein
concentration using FTIR [5]. Human plasma retipiolding protein and
transthyretin was also studied [6]. UV absorptipadira of retinol-binding protein
were recorded from 200 to 600 nm within a Variaectmpphotometer and the
protein concentration was estimated by using a maidaorption coefficientn [3]
the authors performed the complete UV-Vis (200820 spectrum for platelet-
rich plasma (PRP) and platelets isolated from ptasmorder to develop a model
for the quantitative interpretation of platelet sfpal data. Analysis of blood plasma
protein is also used to study Alzheimer's dised@$elh [2] the authors studied a
hypertensive factor, (known as parathyroid hypesiten factor), which has been
identified in the plasma of some hypertensive hwsnahhe substance was
monitored by bioassay, as well as by UV absorbatc&l0 and 280 nm and by
protein assay.

There is little data on plasma properties and protentent for different
animals. Specific properties of plasma of differemmmalian species influence
the blood behavior. In this work we studied therabteristic spectrum of the blood
plasma, which is determined by the protein absad®drand in the UV domain in
order to determine the concentration of protein.

MATERIALSAND METHOD

Blood samples from healthy animals at the Faiflityeterinary Medicine
of the University of Agricultural Science and Vetery Medicine in lai were
collected in test tubes containing EDTA as an aafjtilant. About 20 mL of blood
from sheep and dogs and about 100 mL from cowsframd horses are sampled
for every test. We collected only 20 mL from pigesp and dog because it is hard
to collect much blood from these animals. The samhgilood is centrifuged to
separate blood plasma (4000 g during 5 minutes)afalyze the blood plasma
spectrum for different mammals, we prepared sabstiputting 10uL of blood
plasma from different mammals in 5 mL of distilidter.

Solutions of different other concentration from $wrblood plasma in
distilled water were prepared in order to study ridationship between maximum
absorption spectrum and the protein content.

Spectrophotometric analysis in the UV domain of theod plasma was
performed with a spectrophotometer Specord M-42asdeements of plasma
refractive index were performed with an Abbe retivateter.
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RESULTSAND DISCUSSION

The protein absorbance band in the UV domain (aB80tnm) determines
the characteristic spectrum of the blood plasmguieis 1, 2, 3, 4 present the
characteristic spectrum of the blood plasma fdediiht mammals in UV domain.
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Fig. 1. Plasma spectrum in UV domain (horse blood).
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Fig. 2. Plasma spectrum in UV domain (cow blood).
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Fig. 3. Plasma spectrum in UV domain (sheep blood).



218 luliana Motresclet al.

200

G0

o T T
e

g

2004 \_/_\_

200 240 250 30 360 400 440 480

Fig. 4. Plasma spectrum in UV domain (dog blood).

From these spectra we can see that our measureimavgsshown some
differences between the spectra from the diffemtntlied species. The highest
value of the maximum absorption spectrum (proteintent) was obtained for
horse and the lowest for dog.

It is known that there is a linear dependence betwée¢he protein
concentration and the refractive index. Our resaliteined from sprectrophotometric
measurements are in good accordance with the pratentent obtained by
measurements of the refractive index for non-ddut#ood plasma of studied
mammals, which are presented in Figure 5, by casgrawith human blood plasma.
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Fig. 5. Protein content of blood plasma from huraad different species of mammals.

The value of the absorption band strongly depentddhe blood plasma
concentration. This dependence is presented irré-igu
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Fig. 6. Plasma absorption at 280 wensus plasma concentration for horse blood
(R?= correlation factor).

CONCLUSION

Analysis of the blood plasma spectrum for differerammals showed that
there are some differences between the spectra thenstudied species but the
protein content is not in relation with the nutital system. Some authors [1, 8]
consider that the protein content and the dynarscogity of the blood plasma
depend on the nourishment, so they should haveemalues for herbivores. As
it is shown in Fig. 5, for horse and human sampteobtained the same value of
the protein content and for dog a smaller value foahorse, cow and sheep.

We established a linear relationship between tlaepr content and the
maximum absorption spectrum in the UV region.

The present study suggests that the spectrophaioraetlysis of the blood
plasma is a useful tool for determination of plagmatein content from different
samples of mammal blood and also it is a lessadiffimethod than the other ones.
Due to the fact that the protein absorbance ban@8&t nm determines the
characteristic spectrum of the blood plasma andabis®rption maximum strongly
depends on the blood plasma protein concentratiois, method permits the
determination of a small content of protein frore fflasma blood. This means we
can use a very small quantity of plasma, whichliget in distilled water.
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