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Summary Dihydropyrimidine dehydrogenase (DPD) is responsible for the breakdown of the widely used antineoplastic agent 5-fluorouracil
(5FU), thereby limiting the efficacy of the therapy. To identify patients suffering from a complete or partial DPD deficiency, the activity of DPD
is usually determined in peripheral blood mononuclear cells (PBM cells). In this study, we demonstrated that the highest activity of DPD was
found in monocytes followed by that of lymphocytes, granulocytes and platelets, whereas no significant activity of DPD could be detected in
erythrocytes. The activity of DPD in PBM cells proved to be intermediate compared with the DPD activity observed in monocytes and
lymphocytes. The mean percentage of monocytes in the PBM cells obtained from cancer patients proved to be significantly higher than that
observed in PBM cells obtained from healthy volunteers. Moreover, a profound positive correlation was observed between the DPD activity of
PBM cells and the percentage of monocytes, thus introducing a large inter- and intrapatient variability in the activity of DPD and hindering the
detection of patients with a partial DPD deficiency.
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Figure 1 The DPD activity (nmol mg–1 protein h–1) in various blood cells of
healthy volunteers. The activity of DPD was determined in the various blood
cell types isolated by density centrifugation and elutriation. The number of
samples analysed is given in parentheses. The mean activities of DPD in the
blood cells are indicated by solid lines. The significance of the difference
between the mean activities of DPD in various blood cells was analysed
statistically and is indicated by their P-values
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Table 1 The DPD activity in various blood cells of healthy volunteers

Parameters PBM cells Monocytes Lymphoc
(n = 17) (n = 12) (n = 16)

Mean activity 9.6 13.7 5.6
(nmol mg–1 h–1)

s.d. 3.7 5.5 1.5
s.e. 0.9 1.6 0.4
Range 3.4–18.4 6.0–26.6 3.8–9.6
95% CI for the mean 7.7–11.5 10.2–17.2 4.8–6.4
Median 9.4 13.7 5.3

The activity of DPD (nmol mg–1 h–1) was determined in the various blood cell types
analysed is given in parentheses. CI, confidence interval.
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ytes Granulocytes Platelets Erythrocytes
(n = 7) (n = 22) (n = 5)

2.2 1.7 0.0044

0.5 0.6 0.0020
0.2 0.1 0.0009
1.5–2.8 0.8–3.6 0.0018–0.0070
1.8–2.7 1.4–1.9 0.0020–0.0069
2.1 1.5 0.0050

 isolated by density centrifugation and elutriation. The number of samples
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Figure 2 The DPD activity [nmol (106 cells)–1 h–1] in various blood cells of
healthy volunteers. The activity of DPD was determined in the various blood
cell types isolated by density centrifugation and elutriation. The number of
samples analysed is given in parentheses. The mean activities of DPD in the
blood cells are indicated by solid lines. The significance of the difference
between the mean activities of DPD in various blood cells was analysed
statistically and is indicated by their P-values

Figure 3 Correlation between the intradonor activity of DPD in monocytes
and lymphocytes. The correlation between the activity of DPD in monocytes
and lymphocytes was studied by determination of the Pearsons correlation
coefficient and linear regression
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Figure 4 Relationship between the activity of DPD measured in PBM cells
obtained from tumour patients and the percentage of monocytes (A) and
lymphocytes (B). Granulocytes were normally not present in the fraction
containing the PBM cells (< 2%). However, the fraction containing the PBM
cells of one individual contained up to 16% of granulocytes. The correlations
between the activity of DPD and the percentage of monocytes and
lymphocytes were studied by determination of the Pearsons correlation
coefficients and linear regression
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Table 2 The DPD activity in various blood cells of healthy volunteers

Parameters PBM cells Monocytes Lymphocytes
(n = 15) (n = 9) (n = 11)

Mean activity 0.36 0.55 0.10
s.d. 0.08 0.22 0.03
s.e. 0.02 0.07 0.01
Range 0.24–0.48 0.19–0.85 0.05–0.15
95% CI for the mean 0.32–0.40 0.38–0.72 0.08–0.12
Median 0.38 0.62 0.10

The activity of DPD (nmol (106 cells–1) h–1) was determined in the various blood cell typ
samples analysed is given in parentheses. CI, confidence interval.
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Granulocytes Platelets Erythrocytes
(n = 6) (n = 15) (n = 5)

0.09 2.3 × 10–3 0.11 × 10–3

0.02 0.65 × 10–3 0.052 × 10–3

0.01 0.17 × 10–3 0.023 × 10–3

0.05–0.11 1.4–3.5 × 10–3 0.05–0.18 × 10–3

0.07–0.11 1.9–2.7 × 10–3 0.04–0.17 × 10–3

0.10 2.1 × 10–3 0.11 × 10–3

es isolated by density centrifugation and elutriation. The number of
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