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Mast Cells and Vascular Endothelial Growth Factor Expression in
Neoangiogenesis of Cervical Intraepithelial Neoplasia and
Invasive Squamous Cell Carcinomas of the Uterine Cervix

Seung-Joo Jekal', Jung-Ah Lee’, and Jong-Sup Rho®

Department of Clinical Laboratory Science, Wonkwang Health Science College, lksan 570-750, Korea®
Deparment of Pathology, Wonkwang University Hospital, Iksan 570-711, Korea®

To determine the correlation between mast cells(MCs) and neoangiogenesis in the growth and progression
of cervical cancer, we investigated mast cell density(MCD), microvessel density(MVD) and the expression of
vascular epithelial growth factor(VEGF) in cervical intraepithelial neoplasia and invasive sugamous cell
carcinoma of the uterine cervix. Forty-five cervical intraepithelial neoplasia(CIN I, 1l and III), 15
microinvasive carcinomas, 15 invasive squamous cell carcinomas and 20 normal cervical epithelia were
included in this study. MCs were stained with anti-c-Kit antibody and alcian blue, microvessels with
anti-factor VIII antibody and VEGF with anti-VEGF antibody. The adjacent fields of both normal and
neoplastic epithelium were used for counting MCs and microvessels. Computerized image analysis was used
to evaluate MCD and MVD. MCD and MVD were the mean numbers per Imm’ counted in 5-10 high and
low power fields respectively. In both c-Kit and alcian blue stained sections, MCD progressively increased
along the continuum from CIN | to invasive squamous cell carcinoma(p<0.001). MVD increased significantly
with cervical neoplasia progression, from CIN to invasive squamous cell carcinoma (p<0.001). In double
c-Kit and Factor VIlI-stained sections, MCs were mainly present in the areas adjacent to newly formed blood
vessels. However, there were no significant differences in MCD and MVD between normal epithelum and
CIN 1. A strong correlation was also observed between MCD and MVD. In double VEGF and alcian
blue-stained sections, VEGF was expressed in only MCs. Strong VEGF-positive MCs were particularly
abundant around the tumorous region. Our results suggest that MCs may upregulate neoangiogenesis by
VGEF secretion in the development and progression of cervical neoplasia
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Fig 1. Mast cells stained with alcian blue(A) and immunostained with c-Kit(B) in invasive squamous cell carcinoma of the uterine
cervix. Asterisk(*) indicates tumoral epithelium; arrow indicates the mast cell. Original magnification X200.

Fig. 2. Mast cells(arrow) stained with alcian blue(A) and Factor VIll/c-Kit(B). Mast cells were located in area adjacent to the
microvessel(open arrow) around the tumor foci. Original magnification X400(A), X200(B).
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Mast cell density/mm 2

N CINI CINII CIN III MI

Fig. 3. Mast cell density in normal, CIN and invasive squamous
cell carcinoma of the uterine cervix. Bar represent mean+SD of
the six groups.

N, normal tissue; CIN, cervical intraepithelial neoplasia; Ml,
microinvasive carcinoma, IC, invasive carcinoma.

NS, no significant compared with normal and MI respectively;
* p<0.05 compared with the data of CIN Il, CIN Il and MI
respectively; **p<0.01 compared with the data of CIN I, CIN
I, CIN I respectively.
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Fig 4. Correlation between c-kit-positive and alcian blue-
positive mast cells in normal, CIN and invasive squamous cell
carcinoma of the uterine cervix. Linear correlation for two
elements is highly significant.

Fig. 5. Microvessels immunostained with anti-Factor VIII in section of both normal tissue(A) and invasive squamous cell
carcinoma(B) of the uterine cervix. Original magnification X200.
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Fig. 6. Microvessel density in normal, CIN and invasive
squamous cell carcinoma of the uterine cervix. Bar represent
mean+SD of the six groups.

NS, no significant compared with normal; * p<0.05 compared
with the data of CIN I, CINII, CIN Il and MI respectively
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Fig. 7. Correlation between MCD and MVD in normal, CIN and

invasive squamous cell carcinoma of the uterine cervix. Linear

correlation for two elements is highly significant.

Fig. 8. VEGF-postive mast cells in tumor stroma(S). VEGF-
positive mast cells were confirmed by using a VEGF/alcian blue
double staining. VEGF-positivity in the cytoplasm of mast cells
showed a different reactions depending on the distance between
tumor foci and adjacent stroma. The most strong reactions were
observed in the cytoplasm of mast cells located at the closest in
tumor foci(*). a, weak; b, moderate; c, strong reactions. Original
magnification X4000.
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