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Abstract

Background: Lymphoma growth and progression appear to be promoted by at least two distinct
angiogenic mechanisms: autocrine stimulation of tumor cells via expression of Vascular Endothelial
Growth Factor(VEGF) and Vascular Endothelial Growth Factor Receptor(VEGFR) by lymphoma
cells, and paracrine influences of the proangiogenic tumor microenvironment on local tumor
vascularity.

Objectives: To assess autocrine effect of VEGF, by studying the correlation of VEGF expression
with its receptor VEGFR expression in NHL. And to assess paracrine effect of VEGF, by studying the
correlation of VEGF expression with CD34 expressed on endothelial cells in Non-Hodgkin
Lymphoma (NHL).

Materials and Methods: A cross sectional study was designed. A total of 66 bone marrow tissue
samples were included in the study, all diagnosed as having NHL according to working formulation.
From each block, 3 sections were taken, and were immunohistochemically stained for CD-34, VEGF
and VEGFR. Scoring of Immunohistochemical staining was performed using specialized automated
cellular image analysis system, Digimizer software, version 3.7.0.

Results: VEGF Immunohistochemical digital parameters named digital labeling index (DLI) was
significantly correlated with the followings; VEGFR (DLI) [P =0.042, r =0.324], CD34 stained area
(A) [P=0.037, r =0.556]. Also VEGFR (DLI) was significantly correlated with CD34 (A).

Conclusion: Autocrine and paracrine effect of VEGF is evident in NHL, as there is positive
correlation between VEGF expression and VEGFR expression, and as tumor vascularity increase with
the increase in VEGF expression.
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Introduction

Tumor angiogenesis mediated by many
mediators in tumor microenviroment, of
these VEGF (vascular endothelial growth

factor) is the most important factor for
angiogenic switch through its interaction
with receptors regulating different aspects
of tumor angiogenesis. Lymphoma growth
and progression as many other tumor
promoted by angiogenesis, this occurs by
two  main  mechanisms;  autocrine
stimulation of tumor cells by expressing
both VEGF and its receptor VEGFR, and
second by paracrine influences of the pro-

angiogenic tumor microenvironment. )

Many researchers stated that there is
positive between VEGF
expression with  VEFGR

correlation
expression
in DLBCL lymphoma cells supporting the
concept of autocrine-paracrine role for
VEGF as growth factor for DLBCL
promoting cell survival and

proliferation.

In this study we tried to study angiogenesis
via VEGF, VEGFR and microvessel
density in non-Hodgkin lymphoma using
digital analysis system, Advantages of
using digital image system in that scoring
immunohistochemical staining  in this

method offer objectivity, reproducibility,
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quantification while overcoming manual
scoring method that requires considerable
expertise and is  susceptible to

interobserver variability.
Aims of the study

1. To assess autocrine effect of VEGF, by
studying the correlation of VEGF
expression with its receptor VEGFR
expression, in bone marrow biopsy of non-
Hodgkin

automated image analysis system.

lymphoma  patient  using
2. To assess paracrine effect of VEGF, by
studying the correlation of VEGF
expression with CD34 expressed on
endothelial cells, in bone marrow biopsy
of non-Hodgkin lymphoma patient using

automated image analysis system.
Materials and methods

A cross sectional study was designed, a
total of 66 tissue samples (paraffin block
of bone marrow biopsy) were included in
the study. All the samples were taken from
the (Medical city/ teaching laboratories),
cases presented during the period 2008-
2010 as all diagnosed having NHL
according to working formulation by
histopathological examination for primary
lymph node biopsy. From each block, 3
sections of 5um thickness were taken,
each section were immunohistochemically
stained for CD-34, VEGF and VEGFR.
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The procedure was carried out according
to manufacturer's instructions. Taking
sections and mounted on Fisher brand
positively charged slides. Than slides
deparaffinized, and placed in DAKO
antigen retrieval (PH 6 for VEGF, PH 9
for VEGFR, 1700 for CD34) after heating
slides with antigen retrieval solution in
microwave for 20 min, slides let to cool
down. Later on LSAP (DAKO staining Kit)
used for staining, after blocking
endogenous peroxidase, and incubation of
primary antibody for 30 min. Scoring of
immunohistochemical staining was
performed using specialized automated
cellular image analysis system, Digimizer

software, version 3.7.0.

Image capture
Using a light microscope, each
immunohistochemically stained slide was
scanned with 10 x objectives for the
positive brown immunostaining, and with
40x objective three fields that reflect the
best of the overall immunostaining of the
entire slide were chosen and captured
using a Sony digital camera (cyber-shot
DSC-W510).

4000x3000 pixels were saved on PC in an

Captured images  of

uncompressed JPG format.
Image analysis

Each image was analyzed by Digimizer

software (Version 3.7.0). Determination of
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immunostaining intensity was done by
using the Magic Wand tool in the toolbar
menu in digimizer program (see figure 1).
The tolerance level of the Magic Wand
tools was adjusted so that the entire
positive cells were selected. The

measurements comprised:

1. Color Intensity (I): which measures the
average intensity of the brown color for
the selected objects depending on the
expression of antigens in the cells.

2. Fractional area stained (A) = [(mean
areax Number of objects) / area of a single
image field] x 100%

3. Digital Labeling Index (DLI): first used
by Al-Sinjery, G. M. [5], this tool is
calculated according to the following
formula:

DLI= [Fractional area(A) x reverse
Intensity(l)].

This digital parameter, is the best
representative for the expression because it
combines both the Fractional area and the
Intensity of immunohistochemical

staining.
Statistical analysis:

Statistical analysis was performed with
SPSS (statistical package for social
sciences) version 16 and Excel 2007

programs.
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Figure 1. showing snap shot for digimizer softwear window

Results

Correlation between digital parameters of
digimizer softwear of VEGF and other
angiogenic markers in NHL: Digital
parameter for VEGF digital labeling index
(DLI) which combines staining intensity
and area staining was significantly
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correlated with the followings; VEGFR
digital labelling index (DLI), CD34
staining area (A), as well as VEGFR (DLI)
was significantly correlated with the CD34
staining area (A). figure (I1)
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Figure 11. Correlation chart shows positive correlation between VEGF (DLI) and VEGFR-
1(DLI),(P =0.042, r =0.324).
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Figure I11. Correlation chart shows positive correlation between VEGF (DLI) and CD34
(A),(P=0.037, r =0.556).
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Figure 1V. Correlation chart shows positive correlation between VEGFR-1 (DLI) and
CD34(A),(P=0.041, r = 0.303).

Figure V. Trephine biopsy section from a patient with Folliculer lymphoma showing
paratrabecular infiltration& random focal . H&E, x 4 objective.
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Figure V1. Trephine biopsy section from a patient with B-SLL showing nodular

infiltration . with D20 + immunohistochemistry (X 4 objective.).
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Figure VII. Trephine biopsy section from a patient with B-DLL showing diffuse
infiltration. With CD20 + immunohistochemistry (X 10 objective.)
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Figure VIII1. Trephine biopsy section from a patient with B-DLL stained with

immunohstochemistry showing positive VEGF-A lymphoma cells (arrows). With

cytoplasmic brown staining (40X).
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Figure IX. Trephine biopsy section from a patient with B-DLL showing endothelial cells

positive for CD34 stained with immunohstochemistry (40X).

Discussion

In lrag many researchers studied
angiogenesis in different malignancies like
prostate adenocarcinoma, multiple
myeloma , renal cell carcinoma, gastric
adenocarcinoma.®® Kareem and Jaafer
studied angiogenesis in haematolymphoid
tumors, Kareem studied MVD in NHL,
while Jaafer studied VEGF in CLL.!0

But most of these studies used
microvessel density as a marker of
angiogenesis,  with  manual  count,
restricting their result to blood vessel
count. Another study done by Qasim B. et

al pushed the work step forward by using
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digimizer software for CD34+ blood
vessels , this make assessment more
subjective and computer based.*?

This work tried to assess angiogenic
markers in NHL, by studying VEGF
expression and its autocrine effect via its
receptor VEGFR expression and the
paracrine effect via CD34+ vessel
expression, using Digimizer software to
analyze  their  immunohistochemical
expression, instead of manual count for
blood wvessels and manual score for
VEGF/VEGFR expression.

Many researcher suggest that VEGF may
play dual roles in tumor angiogenesis,
first through signaling to endothelial cells
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promoting them to form new blood vessels
resulting in angiogenesis and second via
signaling to tumor cells as an
autocrine/paracrine growth factor.®” This
research assessed the interaction among
vascularity (CD34+ area) and local
expression of VEGF and VEGFR in NHL

cases.

VEGF expression had positive correlation
with VEGFR expression in different
digimizer softwear parameters (intensity
"I", area "A", digital labeling index
"DLI"). This may be due to autocrine
effect of VEGF. Both VEGF and VEGFR
had positive correlation with lymphoma
vascularity expressed by CD34 area "A",
also reinforcing the concept of paracrine
effect of VEGF. These findings are similar

to findings of previous work.(%1%18)

The VEGF immunohistochemistry is
reflective of effective local VEGF
signaling. It is expected that MVD
increases with VEGF expression. Average
lymphoma vascularity labeled by CD34+
endothelial cells did increase with
strength of VEGF staining with statistical
significant in the present work, and this
was also demonstrated in the study by
Berthold et al . % Dita et al have shown
that higher MVD is present in DLCL
specimens expressing higher levels of

VEGF.®® This finding is consistent with a
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paracrine role of VEGF elaborated by

lymphoma cells in tumor angiogenesis.*®)
Conclusion

Autocrine and paracrine effect of VEGF is
evident in NHL, as there is positive
correlation between VEGF expression and
VEGFR expression, furthermore as tumor
vascularity increases expressed by CD34
stained area with the increase in VEGF

expression.
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