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The potassium salt of ethylene-diamine-tetraacetic acid (K3 -EDTA) is the recommended anticoagulant when blood is drawn by venipuncture for in vitro hemorheological studies [2,3,5]. However, when
intravascular intervention (e.g., catheterization, cannulation, performing vascular anastomoses, etc.) is
done in animal research, it is essential to use the anticoagulant heparin in cannulas and catheters and
sometimes systemically (i.e., intravenously). Consequently, in certain animal experiments, heparin is
both acceptable and necessary for hemorheological measurements. However, the known effects of heparin have to be considered when evaluating rheological results [1,4].
An in vitro comparison of K3 -EDTA versus sodium-heparin anticoagulation of blood samples has been
carried out in the Research Laboratory, Department of Operative Techniques and Surgical Research,
Medical and Health Science Center, University of Debrecen. In morning hours, blood was obtained in
closed vacuum tubes from CD rats (n = 5, females, bodyweight 300.4 ± 30.9 g) by cardiac puncture
under anesthesia with pentobarbital (60 mg/bwkg, i.p.), and from beagle dogs (n = 5, females, bodyweight: 12.0 ± 2.13 kg) by cephalic vein puncture. Anticoagulant levels were 1.5 mg/ml K3 -EDTA and
10 U/ml for sodium-heparin; each anticoagulant was contained in the vacuum tubes. All blood samples
were stored at room temperature until studied and all measurements completed within one hour following blood sampling. The blood samples were tested as-drawn for white and red blood cell counts, platelet
count, hematocrit, total and intracellular hemoglobin concentration, mean cell volume and intracellular
hemoglobin content (Sysmex F-800 microcell counter, TOA Medical Electronics Corp., Japan). RBC
deformability in these samples was measured using a slit flow ektacytometer (RheoScan-D 200, Sewon
Meditech Inc., South-Korea) [6]; this device subjects RBC to various levels of fluid shear stress and
calculates an elongation index (EI) which increases with cell deformation.
As anticipated, platelet counts were significantly lower in the heparin samples (data not shown); none
of the other hematological parameters exhibited important differences. However, the effects of the two
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Fig. 1. Elongation index (EI) values as a function of shear stress (Pa) measured for blood samples anticoagulated with K3 -EDTA
or sodium-heparin for CD rats (A) and beagle dogs (B). Data are mean ± SD, n = 5, ∗ p < 0.05 for K3 -EDTA vs.
sodium-heparin.

anticoagulants on RBC deformability were species-specific: (1) in rats the EI values were identical
in EDTA and heparinized blood samples (Fig. 1A); (2) in beagle dogs elongation index values were
significantly lower in the heparin samples over a shear stress range of 2.5–10 Pa (p < 0.05, Fig. 1B).
We believe that these data indicate the need to be aware of potential hemorheological effects when
interpreting studies in which heparin is used as a systemic anticoagulant versus studies in which nonheparinized blood is drawn into EDTA. Failure to recognize these differences could lead to an incorrect
interpretation of experimental data.
Red blood cell deformability data cannot be compared across different sampling and handling conditions, and thus the adequate control group is essential in the experiment setup.
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