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ABSTACT

The aim of this work was to study the effect of recombinant human erythropoietin (rhEPQ) therapy
on haemorheological parameters, by using a rat model of chronic renal failure (CRF) induced by
partial (®/s) nephrectomy.

The study used adult male Wistar rats and was performed in three groups: a control one (n=6) and
in two groups with induced chronic renal failure (n=9), being one of them submitted to rhEPO therapy
(n=4). Blood samples from the control group were collected at the beginning and at the end of the
experimental procedure and from CRF rats at 3, 5, 8, 12 and 15 weeks after surgical partial nephrec-
tomy. Haemorheology and renal function were evaluated.

Three weeks after the 3/4 nephrectomy, a statistically significant increase in serum urea and crea-
tinine concentrations were found. This increase in renal function markers remained high along the 12
weeks of experimental procedure.

Comparing with controls, rhEPO treated rat have showed a statistically significant progressive
increase in haemoglobin (Hb), haematocrit (Ht), red blood cells (RBC) count, mean cell volume

| Actas Biog. 2008, 9: 125-129|
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(MCV), mean cell Hb (MCH) and red cell distribution width (RDW), showing at 12 weeks an inverse
change, though still presenting significant higher values; a decrease in platelet counts, during the first
9 weeks of rhEPO therapy. When comparing haemorheological data from non-treated CRF and con-
trols, we found only a trend to increased MCV and MCH values and a decrease in reticulocyte count.
Comparing the two groups of CRF rats, we found that rhEPO treated rats presented significantly
higher values in RBC, Hb, Ht and RDW. In both groups of CRF rats, at five weeks, there was a de-
crease in their values, showing at the end a significantly lower value when compared to controls. No
consistent alterations were found in white blood cells in CRF rats, with or without rhEPO therapy.
Partial nephrectomy seems to be a suitable methodology to induce CRF in rats and to study eryth-
ropoiesis biology. The rhEPO therapy is associated with an increased erythropoietic stimulation and

a decrease in platelet count.

Key-Words: rhEPO, Erythropoietin, renal failure, rat model, Haemorheology.

INTRODUCTION

Erythropoietin (EPO) is a glycoprotein hor-
mone produced by kidneys, which regulates
the proliferation, differentiation and matura-
tion of erythroid cells. Chronic renal failure
(CRF) patients develop anaemia due, mainly,
to the low production of EPO by kidneys. To
treat this anaemia, recombinant human EPO
(rhEPQ) therapy is currently used in these
patients!3.

The aim of this work was to study the effect
of rhEPO therapy on haemorheological parame-
ters, by using a rat model of CRF induced by
partial (3/4) nephrectomy.

MATERIALS AND METHODS
Animals

Male Wistar rats (Charles River Lab. Inc.),
380-400g, were maintained in an air conditioned
room, subjected to 12-h dark/light cycles and
given standard laboratory rat chow (IPM-R20,
Letica) and free access to tap water.

Study design

The study was performed in three groups: a
control one (n=6) and in two groups with induced
CRF (n=9), being one of them submitted to rhE-
PO therapy (n=4).

CRF was induced by a two-stage (*/s) nephrec-
tomy: first, about half of the left kidney was remo-
ved by left flank incision and, one week later, the
right kidney was removed through a right lateral
flank incision®®.

After a three weeks stabilization period, four
animals start rhEPO therapy (Recormon, Roche
Pharmaceuticals, Auckland, New Zealand) in a
dose of 50 1U/Kg/week, during 12 weeks.

Blood samples and Assays

Blood samples from the control group were col-
lected at the beginning and at the end of the experi-
mental procedure, and from CRF rats at 3, 5, 8, 12
and 15 weeks after surgical partial nephrectomy.

In all animals (controls and CRF) renal function
was evaluated by determination of serum levels of urea
and creatinine. Red blood cells (RBC) count, haema-
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tocrit (Ht), haemoglobin concentration (Hb), haema-
timetric indices [mean cell volume (MCV) and mean
cell Ho (MCHY)], red cell distribution width (RDW),
white blood cells (WBC) and reticulocyte counts were
also evaluated by using a blood cell counter.

Data Analysis

For statistical analysis, we used the Statistical
Package for Social Sciences, version 14.0. Results
are presented as means = SEM. Comparisons
between groups at different times were performed
using one-way ANOVA and Fisher’s tests. Sig-
nificance was accepted at p less than 0.05.

RESULTS

Three weeks after the 3/ nephrectomy, a sta-
tistically significant increase in serum urea (71.00
+2.66 vs 41.00 + 0.68 mg/dL, p<0.05) and crea-
tinine (0.828 + 0.036 vs 0.412 + 0.019 mg/dL,
p<0.05) concentrations were found. This increase
in renal function markers remained high along the
12 weeks of experimental procedure (Fig. 1).

Comparing with controls, rhEPO treated rats
showed a statistically significant progressive in-
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crease in Hb, Ht, RBC count, MCV, MCH and RDW,
showing at 12 weeks an inverse change, though still
presenting significantly higher values; a decrease in
platelet count, during the first 9 weeks of rhEPO
therapy. When comparing haemorheological data
from non-treated CRF and controls, we found only
a trend to increased MCV and MCH values and a
decrease in percentage of reticulocyte count. Com-
paring the two groups of CRF rats, we found that
rhEPO treated rats presented significantly higher
values in RBC count, Hb, Ht and RDW. In both
groups of CRF rats, at five weeks, there was a de-
crease in their values, showing at the end a signifi-
cantly lower value when compared to controls. No
consistent alterations were found in white blood cells
in CRF rats, with or without rhEPQ therapy.

CONCLUSION

Partial nephrectomy seems to be a suitable
methodology to induce CRF in rats and to study
erythropoiesis biology. The rhEPO therapy is as-
sociated with an increased erythropoietic stimula-
tion (increase Hb, Ht, RBC count and RDW) and
a decrease in platelet count. This method might
be useful used to study the cellular and molecular
underlying EPO resistance.

1,6 -
1,4
1,2

1 aaa aaa

bbb
0,84 c

0,61

Creatinine (mg/ dl)

0,41

0,21

0

T 7 T T T d
TO T1 T2 T3 T4 T5

Fig. 1 — Renal function markers (urea and creatinine serum levels) along the 12 weeks of experimental procedure.

Controls; == Non-treated CRF rats; ==#= rhEPO treated
a: p <0.05, aa: p<0.01, aaa: p<0.001, non-treated CRF rats vs controls; b: p < 0.05, bb: p<0.01, bbb: p<0.001, T1 vs TO;
T2vs T1, etc.; ¢: p <0.05, cc: p<0.01, ccc: p<0.001, non-treated CRF rats vs rhEPO treated rats.
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Fig. 2 — Haemorheological changes during recombinant human erythropoietin therapy along the 12 weeks of experimental

procedure.

Controls; == Non-treated CRF rats; ==#= rhEPO treated

a: p <0.05, aa: p<0.01, aaa: p<0.001, non-treated CRF rats vs controls; b: p < 0.05, bb: p<0.01, bbb: p<0.001, T1 vs TO;
T2 vs T1, etc.; ¢: p <0.05, cc: p<0.01, ccc: p<0.001, non-treated CRF rats vs rhEPO treated rats.
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