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Increased levels of tumor angiogenesis have been demonstrated in variety of solid tumors and hematological malignan-
cies including acute myeloid leukemia (AML). The aim of the study was to evaluate serum level of endostatin in newly diag-
nosed patients with AML before chemotherapy and after achieving complete remission (CR). Serum samples from 68 adult
patients (28 females and 40 males, median age 42 years, range 21–83 years) with AML had been taken before chemotherapy
was administered. In addition 21 out of 68 patient were analyzed again after achieving CR. Endostatin levels were measured
using ChemiKine sandwich ELISA kit (Chemicon International). Twelve samples from healthy volunteers (5 females and
7 males, median age 40 years; range 35–65 years) were evaluated as the control. Endostatin serum levels were significantly
higher in untreated AML patients than in the normal controls. In AML patients baseline endostatin levels were significantly
lower than in CR. We did not found any correlation between white cell count or percentage of blasts in the bone marrow and
endostatin level. Moreover endostatin levels did not differ statistically among AML FAB subgroups. Increased endostatin
plasma levels may reflect intensity of inhibition of angiogenesis and may by useful in prognosis of CR in AML. Chemother-
apy can modulate the regulation of angiogenesis in AML patients.
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Angiogenesis refers to the formation of new capillaries
from preexisting vessels. There are several reports that
angiogenesis plays important role in hematologic malignan-
cies including acute myeloid leukemia (AML). The initiation
of angiogenesis and the switch to the angiogenic phenotype
requires a change in the balance between proangiogenic fac-
tors and angiogenic inhibitors. There is an increased evi-
dence that down-regulation of angiogenesis inhibitors is im-
portant in the angiogenic switch of the tumor [5]. Endostatin,
C-terminal fragment of collagen XVIII, is one of the most po-
tent and specific inhibitors of angiogenesis. Endostatin, orig-
inally isolated from medium of hemangiogendothelioma, is
generated from collagen XVIII through cleavage of an
Ala-His linkage. On the cellular level, endostatin was shown
to inhibit endothelial cell proliferation and migration and to
induce apoptosis of endothelial cells [6, 15, 16]. The clinical
significance of endostatin in hematologic malignancies is not
clear and data concerning with endostatin serum/plasma
levels in AML are limited [7, 12, 13].

The aim of the study was to evaluate serum level of
endostatin in newly diagnosed patients with AML before
chemotherapy and after achieving complete remission (CR).

Material and methods

Serum samples from 68 adult patients (28 females and 40
males, median age 42 years, range 21–83 years) with AML
were taken before chemotherapy was administered. In addi-
tion 21 out of 68 patients were analyzed again after achieving
complete remission. Endostatin levels were measured using
ChemiKine sandwich ELISA kit (Chemicon International)
following the manufacturer instruction. Analyses and cali-
brations were carried out in duplicate, intra- and interassay
variations were within the range given by the manufacturer.

Twelve samples from healthy volunteers (5 females and
7 males, median age 40 years; range 35–65 years) were eval-
uated as the control. The data were analyzed statistically by
using Wald-Wolfowitz test, Spearman test and Anova test
rang Kruskall Wallis (p<0.05).

Results

The results are shown in the Figure 1 and the Table 1.
There was significant difference in endostatin levels be-

tween the untreated AML patients and the normal control. In
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AML patients baseline endostatin level was significantly
lower than in the complete remission. We did not found any
correlation between white cell count or percentage of blasts
in the bone marrow and endostatin level. Moreover,
endostatin level did not differ statistically among AML FAB
subgroups.

Discussion

Acute myeloid leukemia is an aggressive malignancy with
overall disease free survival lower than 50 %. There is in-
creasing evidence that angiogenesis is involved in
pathogenesis of AML. Several studies have demonstrated in-
creased microvascular density of AML bone marrow and in-
creased expression of proangiogenic cytokines such as vas-
cular endothelial growth factor (VEGF). In view of these
results angiogenesis has been suggested to be involved in
pathogenesis of AML [1, 9, 14]. Inhibitors of angiogenesis
are more often fragments of extracellular matrix. Endostatin,
a C-terminal proteolytic fragment of typ XVIII collagen, spe-
cifically inhibits proliferation of endothelial cells. Adminis-
tration of recombinant endostatin resulted in regression of
various tumors in xenograft model. Both systemic and local
endostatin therapy is now investigated for the treatment of
malignant disorders. Systemic therapy with endostatin has
been shown to suppress tumor induced angiogenesis. How-
ever in vitro endostatin is able to inhibit growth of new ves-

sels only in high concentrations [4, 6, 10, 15, 16]. The role of
angiogenesis inhibitors in hematological malignancies is not
clearly established. There are some reports that in multiple
myeloma loss of marrow angiogenesis inhibitory activity is
correlated with disease progression. In non-Hodgkin’s lym-
phoma (nHL) patients no difference was found between
endostatin plasma levels in complete remission and progres-
sive disease. Moreover endostatin level did not correlate with
disease-free survival. However, endostatin is able to induce
tumor stabilization after chemotherapy or rituximab therapy
in animal nHL model. In contrast to solid tumors there is no
association between specific endostatin polymorphism and
the risk of leukemia [2, 3, 6, 11]. The data concerning
endostatin serum levels in leukemia patients are confusing.
LAI et al [12] did not find significant difference in the median
plasma endostatin level between AML/MDS patients and
normal controls. On the other hand GLENJEN et al [7] ob-
served increased endostatin serum levels in untreated AML.
Furthermore endostatin levels remained high even after che-
motherapy [7, 12]. In chronic lymphocytic leukemia endo-
statin serum concentration is not elevated when compared
with the control [8]. In our study serum levels of endostatin in
the untreated AML patients were significantly higher than in
the healthy controls. Elevated baseline endostatin levels in
AML may be the result of increased angiogenesis in the bone
marrow and reflecting tumor burden. In solid cancers
endostatin levels were raised after surgical removal of the
primary tumor [17]. Similarly we have demonstrated that in
CR AML group endostatin level was higher than in untreated
AML patients. This suggests that chemotherapy can modu-
late the systemic component of angiogenic regulation and
raises the possibility that endostatin may be used in AML
therapy.

We conclude that increased endostatin plasma level may
reflect intensity of inhibition of angiogenesis and may by
useful in the prognosis of CR in AML. Chemotherapy can
modulate the regulation of angiogenesis in AML patients.
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Table 1. Serum endostatin concentration in AML patients (untreated

and in complete remission, CR) and healthy control

AML untreated
versus Control

AML in CR
versus Control

AML untreated
versus AML in

CR

Endostatin pg/ml
21.2± 9.3

v
7.6±4.0

27.9±10.7
v

7.6±4.0

21.2±9.3
v

27.9±10.7

p 0.001 0.001 0.036

Figure 1. Serum endostatin concentration in AML patients (untreated

and in complete remission, CR) and healthy control.
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