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The Effect of Recombinant Human Erythropoietin (r-Hu EPO) Administration 
on the Blood Chemistries and Composition in Uremic Rats

Wpływ podawania rekombinowanej ludzkiej erytropoetyny (r-Hu EPO) na parametry biochemiczne 
i morfologiczne krwi szczurów z doświadczalną mocznicą

Recombinant human erythropoietin (r-Hu EPO) therapy improves the 
anaemia of patients on chronic hemodialysis (3,14), on peritoneal dialysis (6,12) 
and those with chronic renal failure who have not yet started any form of renal 
replacement therapy (8, 9). In the last category there is concern that r-Hu EPO 
therapy may be associated with deterioration of the reserve renal function (7). 
But new data showed that even during more prolonged treatment the correction 
of anaemia does not have a major determinental effect on renal function (4).

The study was undertaken to examine the influence of r-Hu EPO therapy on 
renal function and rheorogical erythrocytes finding in uremic rats.

MATERIAL AND METHODS

We studied the effect of r-Hu EPO administration in 30 uremic rats and 30 control healthy 
animals. Male Wistar rats were used. The uremic anaemia in rats was developed as the result of 
five-sixth nephrectomy during the fourth month after the surgery (10). These nephrectomized rats 
were divided into three groups, each of them included 8 rats.

The rats of one group were treated with r-Hu EPO 600 U/kg of body mass, the other group was 
treated with r-Hu EPO 300 U/kg of body mass. Erythropoietin was administered intraperitoneally. 
Theses doses were given three times per week. Ten nephrectomized rats were not r-Hu EPO treated 
and served as uremic control. The others 30 male rats were used as r-Hu EPO treated non-uremic 
control. Ten rats were treated with r-Hu EPO 600 U/kg of body mass, the others were treated with 
r-Hu EPO 300 U/kg of body mass in similar manner as uremic groups. And other 8 rats were not 
treated with r-Hu EPO. The blood samples were collected after exsanguination of the animals. The 
hematocrit, red blood cells, hemoglobin and some indicators as MCHC, MCH and MCV were 
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determined in the samples using Cell-Dyn 1500 Sequoia-Turner. The urea and creatinine levels were 
measured using Technicon RA-1000 analyzer and electrolytes Na+, K+, Ca++ were measured in the 
serum samples using Ciba Corning Analyzer.

RESULTS

The hemoglobin concentration, hematocrit level and erythrocytes count 
increased significantly after 300 U/kg r-Hu EPO adminstration (Table 1). In 
comparison with healthy r-Hu EPO 600 U/kg treated rats, higher values of 
erythrocytes were obtained in uremic rats treated with similar doses (9.0146 vs 
7.3026 cells per milimeter3). After two weeks of 600 U/kg r-Hu EPO treatment 
the MCV increase was statistically significant and reached values 59.17 +2.2 in 
healthy rats and 55.38 +2.5 in uremic rats. There was only slight increase of 
white blood cells which did not reach significance. Table 2 shows the middle 
value of sodium, kalium and calcium levels in the investigated groups of rats. 
There was statistically significant decrease in the kalium and calcium levels after 
r-Hu EPO treatment of healthy rats.

Table 3 shows the urea and creatinine levels in healthy and uremic rats after 
r-Hu EPO administration. There were no differences in the levels of urea and 
creatinine in healthy rats after r-Hu EPO treatment. Whereas significant increase 
in creatinine and urea levels was observed in uremic rats after r-Hu EPO 
administration, both in 300 U/kg and 600 U/kg treated rats. The urea level in 
uremic rats was 135.4 +17.5 mg/dl and we observed the increase to 254.14 mg/dl 
in 300 U/kg treated uremic rats 261.41 +54.0 mg/dl in 600 U/kg r-Hu EPO 
treated rats.

The creatinine level was 2.55 +0.09 mg/dl in uremic non r-Hu EPO treated 
rats. Two fold increased level was found in 300 U/kg r-Hu EPO treated rats, it 
reached values 4.3 +0.37 mg/dl and 4.0 +0.7 mg/dl in 600 U/kg treated rats.

DISCUSSION

The beneficial effect of human recombinant erythropoietin (r-Hu EPO) on 
erythrocyte and reticulocyte count and on transfusion requiremens, has 
repeatedly been demonstrated in maintenance hemodialysis patients. This has 
been related to the disappearance of anemic symptoms and the improvement of 
the overal quality of life and physical function and correction of immunological 
deficiency associated with the uremic state (13). Multicenter investigations are 
focused on the establishment of optimal model of erythropoietin treatment in 
maintenance hemodialysis anemic patients. During these investigations there are 
numerous additional factors influencing r-Hu EPO treatment effects.

We studied rHuEPO adminstration in congenital groups of rats with 
developed uremic anemia after five-sixth nephretoctomy and in similar groups of 
healthy rats. The suitable doses were administered peritoneally, the eryth
ropoietin is almost completly absorbed from the empty peritoneal cavity after
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24 hours in treated animals. We observed the correction of uremic anemia to 
normal values during two weeks adminstration of r-Hu EPO 300 U/kg of body 
mass.

Administration of r-Hu EPO 600 U/kg of body mass to uremic rats caused 
abnormal higher values of erythrocytes count (9.0140 cells per mm3) with 
hemoglobin concentration range 18.5 +0.6 mg/dl. In the control healthy groups 
of rats we did not observe dose-depending raise in erythrocyte count. In 
accordance with other authors only insignificant changes of leukocyte count, 
serum sodium and potassium levels were observed (1, 7). The founded decreased 
level of ionized calcium in r-Hu EPO 300 U/kg of body mass treatments is 
difficult to explain. Obtained values of MCV were increased to 55.88 + 2.5 under 
600 U/kg r-Hu EPO treatment and these results can be related to raised 
reticulocyte and young erytrocytes counts. The risk of the acceleration of the 
renal disease progression under r-Hu EPO therapy is widely investigated (1, 2, 
11). Most of the authors declare the opinion that there is no change in the 
progression rate of renal disease when judged by slope of the reciprocal 
creatinine curve. We found the statistically significant increase of urea and 
creatinine levels in rats treatment r-Hu EPO. Experimental studies performed on 
the r-Hu EPO treatment rats (2) suggested risk of the progression of the renal 
function involving the hypertension, glomerular hyperfiltration and accelerated 
glomerulosclerosis. Considering the safety of r-Hu EPO therapy in predialysis 
patients it is necessary to control some biochemicals parameters and blood 
pressure to avoid side effects and progression of renal disease.

REFERENCES

1. Berylne G. M., Pisa S. G.: Effectiveness and Safety of Recombinant Human Eryth
ropoietin in Predialysis Patients. Nephron. 61, 1, 1992.

2. Communications of Erythropoietin - XHth Annual Meeting of the American Society of 
Nephrology. Washington. December 2-5, 1990.

3. Eschbach J. W., et al.: Correction of anemia of End-Stage Renal Disease with Recombinant 
Human Erythropoietin. N. Engl. J. Med. 316, 73, 1987.

4. Grof H., et al.: Effect of Human Erythropoietin Derived from Recombinant DNA on the 
Anemia of Patients Maintained by Chronic Haemodialysis. Lancet. i.i., 1175, 1986.

5. Koene R. A. P., et al.: Treatment of Pre-Dialysis Patients with Recombinant Human 
Erythropoietin. Contrib. Nephrol. 76, 242, 1989.

6. Książek A., Baranowska-Daca E.: Hematocrit (Het) Influence on Peritoneal dialysis 
Effectiveness During r-Hu EPO Treatment in Patients with Chronic Renal Failure (CRF). Pent 
Dial. Int. 2, 13, 1993.

7. Lamp a cis A. : Association Between Recombinant Human Erythropoietin and Quality of Life 
and Exercise Capacity of Patients Receiving Haemodialysis. Br. Med. J. 300, 573, 1990.

8. Lims V. S. : Recombinant Human Erythropoietin in Pre-dialysis Patients. Am. J. Kidney Dis. 
18, 34, 1991.

9. Lims V. S., et al.: Recombinant Human Erythropoietin Treatment in Pre-Dialysis Patients. 
A Double-Blind Placebo-Controlled Trial. Ann. Intern. Med. 110, 108, 1989.

10. Olszewski W., Rowiński W.: Metody badań doświadczalnych w chirurgii. PZWL 
Warszawa, 387, 1974.



66 M. Kozioł, P. Książek, M. Feldo i inni

11. Schaefer M. R., et al.: Treatment of Renal Anemia with Recombinant Human Eryth
ropoietin. Am. J. of Nephrol. 9, 353, 1989.

12. Steinhauer H. B., et al.: Effect of Human Recombinant Erythropoietin on Anemia and 
Dialysis Efficiency in patients Undergoing Continuous Ambulatory Peritoneal Dialysis. Eur. J. 
Clin. Invest. 21, 47, 1991.

13. Veys N., Vanholder R., Ringoir S.: Correction of Deficient Phagocytosis During 
Erythropoietin Treatment in Maintenance Hemodialysis Patients. Am. J. Kidney Dis. 19, 358, 
1992.

14. Winearls G. G., et al. : Effect of Human Erythropoietin Derived from Recom binant DNA on 
the Anemia of Patients Maintained by Chronic Haemodialysis. Lancet. 2, 1175, 1986.

STRESZCZENIE

Badano wpływ podawania rekombinowanej ludzkiej erytropoetyny na zachowanie się paramet
rów biochemicznych i morfologię krwi u szczurów z wywołaną anemią mocznicową w wyniku 5/6 
nefrektomii. Stwierdzono statystycznie istotny wzrost wartości mocznika i kreatyniny u szczurów, 
którym podawano erytropoetynę, co sugeruje ryzyko progresji niewydolności nerek podczas leczenia 
erytropoetyną.


