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Angiogenesis measured by expression of CD34 antigen
In lymph nodes of patients with non-Hodgkin’s lymphoma
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Abstract: Angiogenesis is important in development, maintenance and progression of haematological malignancies. Some
clinical observations have indicated that in non-Hodgkin's lymphoma (nHL) tumour microvessel density (MVD) may correlate
with tumour staging and outcome. The aim of the study was to examine relationship between MVD as a parameter of tumour
angiogenesis measured by expression of CD34 and the grade of nHL histological malignancy as determined by REAL
classification. 40 lymph node samples of patients with newly diagnosed nHL (17 women, 23 men; aged 48-70 yrs, median age
64 yrs; stage Il and IV) and treated at the Department of Haematology, Wroctaw Medical University in 1999-2002 were fixed
in 10% buffered formalin and embedded in paraffin. In all the studied cases, sections were incubated with antibodies against
CD34. The slides were stained with hematoxylin and eosin and evaluated histopathologically. Patients were divided into two
groups according to histological malignancy: indolent nHL (19 patients) and aggressive nHL (21 patients). Mean MVD
measured by expression of CD34 in aggressive and indolent nHL groups amounted:tbh118Messels/0.375 nirand

21.#12.4 vessels/0.375 ntnrespectively. Statistical analysis of microvessel staining demonstrated no correlation between
tumour MVD and grade of histological malignancy in lymph nodes of nHL patients. Nevertheless, angiogenesis observed in
nHL provides rationale for use of angiogenesis inhibitors in lymphoma therapy.
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Introduction (nHL) [10, 19]. nHL are heterogenous group of malig-
nant neoplasms with different origin and clinical char-

In recent years, the role of angiogenesis (neovasculagteristics. In terms of clinical aggressiveness nHLs may

sation) in neoplastic diseases, especially in growth bé divided in two groups: agressive and indolent lym-

solid tumours, has been increasingly studied. There glgomas.

some data that neovascularisation may be important in The aim of the study was to examine the relationship

development, maintenance and progression of haeméaietween MVD as a parameter of tumour angiogenesis

logical malignancies. Some clinical observations hawveeasured by expression of CD34 and the grade of nHL

indicated that tumour microvessel density (MVDhistological malignancy as determined by REAL classi-

measured by CD34, CD31 antigen or von Willebraniication.

factor (VWF) expression is increased in lymphoprolif-

erative disorders and correlate with tumour sta_ging afNaterials and methods

outcome [1, 7, 8, 10, 11, 12, 18, 21]. Higher microvas-

cular density and increased serum levels of proahpgiogenesis was measured in_40 randomly selected adult patients

giogenic factors such as vascular endothelial growff{h non-Hodgkin's 'ympho”;a d'agnd‘?seld and treated at the Depart-

factor (VEGF) or basic fibroblasts growth factor (bFGF§'?he nt of Haematology, Wroctaw Medical University in 1999'200?'

- ; _ . The patients with nHL included 17 women and 23 men, aged 48-70
have been reported in chronic lymphocytic leukemigss (median 64 yrs). All patients had active disease at stage Ill and
multiple myeloma and non-Hodgkin B-cell ymphomasyv. Clinical data are shown in Table 1. Clinical staging was done
according to the Ann Arbor classification system [9]. Histological
classification was not reviewed in conjunction with the present study,
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Table 1. Clinical data of patients with non-Hodgkin lymphoma — &

(nHL) according to REAL classification . % . = -
nHL classification number of patients 3 - .. b &
I3 r LY P
AGRESSIVE nHL 21 . "} b ’,:"
'\. * " [ *
Diffuse large B cell 15 ey ' .
Follicular grade 3 2 J wlVe 0. 2 o WS
Mantle cell 4 ; - I
- - B & =
INDOLENT nHL 19 s - & P ' -
. | - o . '}
Small lymphocytic 7 .
Lymphoplasmocytoid 6 "_f‘ e
Marginal zone 1 4 et > NI et
Follicular grade 1, 2 5 0 ~ rf
ake o, o

studied lymphomas were fixed in 10% buffered formalin and em 4
bedded in paraffin. The slides were stained with hematoxylin an . ’ ’ o
eosin and evaluated histopathologically. " G

Deparaffinised sections were boiled in citrate buffer to unmas - .
antigenic determinants. In all studied cases sections were incuba ¥
with antibodies against CD34 (Class Il, Clone QBEnd 10, DAKO » -
Denmark). The DAKO Fast Red Substrate System was used a - P -
substrate and chromogen in immunocytochemical staining proc P . -
dures utilizing alkaline phosphatase. In each case the control w - el &
included, in which the specific antibody was omitted. For the evalt g . v .C}
ation of microvessel density (MVD), slides were scanned in the ligt i\?
microscope at 40 magnification and three areas of maximal MVD, ? '\,‘..
so-called "hot spots" were identified. In each hot spot, microvesse i
(capillaries and small venules) were countexl4@0 magnification &' N
by two investigators (each field representing an area of 0.37% mm / "~
For each slide, the mean number of microvessels from these tht - ]
areas, including results obtained by two investigators, per 0.375 mi b < 4 u
was calculated. Statistical analysis was made using the Mann-W
ney U-test. Differences were considered statistically significant
p<0.05.

E{; 1.Microvessels in lymph node of patient with nHL highlighted
y antibodies against CD34: x 200;b - x 400.

Results and discussion _ o _
study, we used data obtained from CD34 staining, since

The immunocytochemical reactions demonstrated tlis procedure was highly sensitive for endothelium and
variable intensity of staining in individual tumoursproduced the lowest background staining.
CD34 showed both the membrane and cytoplasmic lo- There are some clinical observations indicating that
calisation (Fig. 1). Mean MVD in aggressive and indokumour MVD and expression of vascular endothelial
ent nHL groups amounted to 19343 .24 vessels/0.375 growth factor (VEGF) correlate with tumour staging and
mn? and 21.%12.4 vessels/0.375 nirespectively. outcome in solid cancers and lymphoid neoplasms. High
Statistical analysis showed no significant differencgwetreatment serum VEGF concentration is associated
between both nHL groups. with poor outcome in nHL patients [16]. Ribadtial.
Angiogenesis plays a key role in tumour growthreported increased capillary proliferation in the lymph
invasiveness and progression. After tumours switeiode biopsies of high grade nHL. MVD has been shown
from the prevascular to the vascular and invasive phasecorrelate with the biological behaviour in nodal B-cell
they stimulate growth of new capillary blood vessels toHL and the frequency of nHL tissue microvessels
guarantee an adequate supply of oxygen and nutrientgicreases simultaneously with pathological progression
their proliferating cells. CD34, a myeloid progenitor cel[13, 14, 19]. On the other hand, according to Ridell and
antigen also present in endothelial cells, is detectableNiorrby [15] MVD is higher in the involved lymph nodes
all types of endothelium [5]. The monoclonal antibodgf patients with small lymphocytic lymphoma but the
against CD34 reacts with endothelium of arteries amdimber of blood vessels does not correlate with the
venules, and has been found to stain more intensegiade of tumour. There was no correlation between
capillary endothelium [4]. It has been used for the diagamour MVD and response to chemotherapy in patients
nosis of vascular tumours and detection of small vesseth diffuse large B-cell ymphoma [3]. Aria al. [2]
proliferation representing angiogenesis [17]. In thi®ound a statistically significant difference in MVD
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measured by immunostaining with anti-Factor VIII anti- Endothelial cells and angiogenesis intensity in lung cancer.

i i Folia Histochem Cytobiol 39: 253-258
_bOd)_/ between low "."”d high grad_e nHL, when ClaSSI_fI?dg] Lister TA, Crowdther D (1990) Staging for Hodgkin's disease.
in either the Working Formulation (WF) or the Kiel" ™ gomin oncol 17: 696-703

Classification. However, the same authors found ngo] Mangi MH, Newland AC (2000) Angiogenesis and angiogenic
differences between WF of high and intermediate lym- mediators in haematological malignancies. Br J Haematol 111:

phomas. 43-51

; :111] Miettinen M, Lindenmayer A, Chaubal A (1994) Endothelial
Our data demonstrate that there is no correlatiéh' cell markers CD31, CD34, and BNHO antibody to H- and

between tumour MVD revealed by CD34 staining and  v.antigens evaluation of their specificity and sensitivity in the
grade of histological malignancy in lymph nodes of nHL  diagnosis of vascular tumors and comparison with von Willi-
patients classified according to REAL classification. It _brand factor. Mod Path 7: 82-85

must be emphasised that the degree of angiogenesis f&)erez-Atayde AR, Sallan SE, Tedrow U (1997) Spectrum of

vary between patients, over time, and in relation to the f;nr?;){]o%?g;%%ﬁgﬁifm'ig_aneJ rg:trr:g\l'vlg&Cgl"g_rge;lw'th acute

disease status of the site bIOpSIed [20] Neverthelegg] Ribatti D, Vacca A, Marzullo A, Nico B, Ria R, Roncali L,
angiogenesis observed in nHL provides rationale for the Dammacco F (2000) Angiogenesis and mast cell density with
use of angiogenesis inhibitors in lymphoma therapy. tryptase activity increase simultaneously with pathological pro-
gression in B-cell non-Hodgkin's lymphomas. Int J Cancer 15:
171-175
rr114] Ribatti D, Vacca A, Nico B, Fanelli L, Roncali L, Dammacco
F (1996) Angiogenesis spectrum in the stroma of B cell NHL.
An immunohistochemical and ultrastructure study. Eur J

Referen Haematol 56: 45-53
elerences [15] Ridell B, Norrby K (2001) Intratumoral microvascular density
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