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Abstract: To investig ate w hether the expression of v ascula r endo thelial g row th factor ( V EGF)

and microvessel density ( MVD) is rela ted to the prog ression and metastasis o f head and neck

tumor, the V EGF expression and MVD were assessed by immunohistochemist ry using rabbi t

anti-human V EGF antibody and rabbit anti-human factor Ⅷ -related antig en antibody. The

V EGF expression and MVD in malignant tumors of head and neck w ere higher than those in

benign tumo rs and non-tumo r ti ssues in head and neck tissue ( P < 0. 05) . The V EGF

expression and MVD in malignant tumo r with metastasis w as significantly increased as

compa red wi th those wi thout metastasis ( P < 0. 05) . There w as a clo se posi tiv e cor relation

betw een V EGF expression and MVD (r = 0. 398, P < 0. 05) . Thus, the V EGF expression is

clo sely correlated wi th angiogenesis. It is rev ealed that the increases in V EGF expression and

MVD may promote the prog ression and metastasis of head and neck tumo r. Thus, V EGF and

MVD may have progno stic v alue in head and neck tumor.
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摘要:研究血管内皮细胞生因子 ( V BGV )的表达及微血管密度 ( MV D)与头颈肿瘤发展及转移的关系。应用免疫

组织化学 S-P法 ,检测 32例头颈恶性肿瘤、 20例头颈良性肿瘤、 16例头颈部无瘤组织石蜡标本组织中的血管内

皮细胞生长因子 ( VEGF)的表达、微血管密度 ( MV D)。 头颈恶性肿瘤组织 V EGF的表达及 MVD明显高于头颈

良性肿瘤及头颈无瘤组织 (P < 0. 05) ,转移组比较非转移组高 ( P < 0. 05)。此外 ,在头颈肿瘤的发展及转移中

V EGF的表达及 MVD具有显著的正相关关系 ( r = 0. 398, P < 0. 05)。 V EGF与头颈肿瘤血管生成有密切关

系 ; VEGF的表达和 MV D的增高对头颈肿瘤发展及转移有促进作用 ,其检测有可能作为头颈肿瘤预后的指标。

关键词:血管内皮生长因子　血管生成　头颈肿瘤　肿瘤转移
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　　 Angiogenesis is defined as the g row th of new

blood vessels f rom the existing vascula r bed.

Angiog enesis is normally under tight regula to ry

contro l and is t ransient ly observ ed only under

particula r ci rcumstances such as reproduction,

development , and w ound healing. Excessiv e

ang iog enesis, how ever, o ccurs in several pa thological
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conditions such as cancer, diabetic blindness,

rheumatoid ar thri tis , and psoarisis. Several angio enic

g row th facto rs, such as vascular endothelial g row th

facto r ( V EGF ) , transforming grow th facto r-α

( TGF-α) par ticipate in the g row th, inv asion and

metastasis o f tumo r
[1～ 4 ] .

　　V EGF is a grow th factor for endothelial cells as

w ell as a vascular permeabi li ty factor tha t increases

the permeabili ty of capi llary vessels to dif ferent

macromolecules. V EGF is a homodimeric

g lycoprotein wi th rela tiv e molecular w eigh t of 45,

000. The expression o f V EGF has been shown to be

upregula ted by hypoxia. V EGF could ( 1) increase

cy toplasmic Ca
2+

lev el up to four-fo ld, ( 2) increase

the release of v on Willebrand facto r
[5 ] , and ( 3)

maintain the survival of endoth elial cells. The

receptors for V EGF ( FLK-1, KDR, and FLT-4) a re

exclusively expressed in endothelial cells. Since

tumo r g row th and metastasis la rgely depend on

angiog enesis, V EGF has play ed a more important

role in tumo r angiog enesis
[ 6] . Recent studies

demonst rated tha t there was a close rela tionship

betw een the expression o f V EGF and the grow th,

inv asion, and metastasis of tumo r
[ 7] . Thus, the

inhibi tion o f V EGF migh t prevent the grow th,

inv asion and metastasis o f tumor
[8 ]
. In the present

study, w e aim to investig ate whether V EGF is

expressed in head and neck tumor. The co rrelation

betw een the expression o f V EGF and angiog enesis

in head and neck tumo r is studied by

immunohistochemist ry.

1　Materials andMethods

1. 1　 Tissue Samples

　 　 From 1998 th rough 2000, biopsy tissue

specimens w ere obtained from 63 pa tients wi th

malignant tumo rs, benign tumo rs and non-tumo rs a t

the Depa rtment o f Oto rhino laryngo logy of The First

Af filia ted Hospi tal o f Guangxi Medica l Univ ersi ty in

China. All subjects gave thei r informed consent to

participa te in the study and the biopsy tissue

samples employed for this study w ere in accordance

w ith Helsinki Declaration. All the specimens w ere

fixed by formalin wi th neutral pH and embedded in

paraffin. Th e patients studied in this study w ere

summarized in Table 1. The clinical classification o f

32 pa tients wi th malignant tumo rs was determined

follow ing the Union Internationa l Control Cancer

( U ICC) classification, wi th the resultant numbers: 9

patients in stag eⅠ , 6 in stageⅡ , 9 in stag eⅢ , and 8

in stag eⅣ . The patients wi th head and neck

malignant tumo rs w ere further divided into tw o

g roups: metastasis ( 20 patients, 15 men, 5 w omen)

and non-metastasis g roup ( 12 pa tients, 10 men, 2

w omen) .

Table 1　 Summary of prof ile of patients studied

Group of tis sue
specimens No. of cases* Age* *

Malignant tumor 32( 24 and 8) 52( 18～ 74)

　 squamous cell carcinoma 21

　 adenocarcinoma 5

　 non-Hodgkin′s lymph oma 2

　 sarcoma 1

　 Malignant h emangioma 1

　 Malignant f ib roma 1

　 Malignant m elanoma 1

Benign tumo r 15( 8 and 7) 38( 2～ 67)

　 ( Papil loma, mixed tumo r
　 of salivary g land, cho rdoma,
　 meningioma, h emangioma,
　 angioleiom yoma,
　 neu rofib roma, os teoma)

Non-tumor 16( 9 and 7) 53( 18～ 67)

* The numbers in the parenth es es repres ent male and female,

respectively. * * Th e numbers rep resent th e av erage ag e ( rang e of

age) .

1. 2　Materials

　　 Rabbi t anti-human factorⅧ -rela ted ( F8-RA)

antibody ( ZA-0111 ) , rabbi t anti-human V EGF

antibody ( SC-507 ) , and an S-P

immunohistochemist ry reagent ki t w ere purchased

from Beijing Tyuzan Konsu ( Bei jng , China) .

1. 3　 Immunohistochemistry

　　 Immunohistochemist ry w as prefo rmed as

previously described
[ 9] . The fo rmalin-fix ed, pa raf fin-

embedded specimens w ere cut into 4μm thick

sections and were laid on po ly-L-Lysine-coated

slides. Deparaffinized sections w ere t rea ted wi th 3%

hydrogen perox ide for 10min inactiva te endogenous

pero xida se activi ty. Fo r antig en unmasking , the

sections w ere placed in a container and covered wi th

10 Mm sodium ci t ra te ( pH 6. 0) , and then were

hea ted by microw ave at 95℃ fo r 5min. For staining

wi th F8-RA antibody, the sections w ere further

related by digestion wi th pancreatin. The sections

w ere incubated wi th no rmal goa t serum fo r 20min

and incubated at 4℃ overnight wi th rabbit anti-

human F8-RA antibody ( ZA-0111 ) , w ith rabbit

antihuman V EGF antibody( SC-507) , o r wi th no rmal

rabbi t serum serving as a negativ e control. The

sections w ere then w ashed wi th pho sphate-buffered
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saline ( PBS, pH 7. 2) and incuba ted for 20min wi th

biotiny lated goa t anti-rabbi t immunog lobulins a t

37℃ . Af ter being washed three times wi th PBS, the

sections w ere incubated fo r 20min w ith avidin-biotin

peroxidase complex reagent at ro om temperature.

Immunocomplex w as visualized by addi tion o f

synthesized subst ra te, 3′3-diaminobenzidine
tet rachlo ride disso lv ed in 0. 03% hydrogen

peroxide. Th e sections w ere counterstained wi th

hematoxylin and mounted.

1. 4　 Evaluation of Immunohistochemistry

　　 The cells posi tiv ely expressing V EGF were

judged by their cy toplasm stained brow n by SC-507

antibody ( Fig. 1A～ D). The V EGF-posi tiv e ti ssues

w ere classified into three g roups based on the

percentag e o f posi tive cells out of 100 tumor cells,

w hich were serially counted in a field. The cell

counting w as repea ted in four dif ferent microscopic

× 400 fields. Three g roups consisted o f lev elⅠ , 1%

to 60% ( of the tumo r cells) ; lev elⅡ , 61% to 80% ;

and levelⅢ , g reater than 80% .

1. 5 　 Calculation of the Microvessel Density(MVD)

　　 The microvessels were defined as small v essels,

w hich ( 1) had endo thelial cells stained brow n by

F8-RA antibodies, ( 2) w ere adjacent to tumor cells,

( 3) w ere bounded clea rly by surrounding connectiv e

tissues ( Fig. 1, E and F) . The microvessels that had

a luminal diameter g reater than the total diameter o f

eight erythrocy tes and that w ere loca ted in rela tiv ely

thick muscle tissue or in sclero tic lesion w ere all

ex cluded. To calcula te the MVD, four dif ferent

microscopic× 100 fields, in which a la rg e number o f

microvessels w ere w ell stained, w ere chosen and the

MVDs w ere counted under microscopic× 400 fields.

A maximal number of MV Ds were chosen for

further statistical analysis.

1. 6　 Statistical Analysis

　　 The values of da ta w ere stati stically analyzed
by Studentτ test , one-w ay analysis of va riance, q
test, and exact probabilities in 2× 2 table using
PEM S, sta tistic so f tw are developed by the
Department o f Stati stics, Huax i Colleg e Medicine in
China.

2　Results

　　 As shown in table 2, the percentag e of posi tiv e
V EGF expression in malignant tumo rs o f head and
neck tissue tested w as 78. 1% ( 25 /32) , w hereas in
the benign tumo rs and tissues wi thout tumor o f
head and neck w ere 46. 7% ( 7 /15) and 12. 5% ( 2 /
16 ) , respectiv ely. The percentag e o f posi tiv e
expression o f V EGF in malignant tumor w as
signi ficant ly higher than those in benign tumo rs o f
head and neck tissue

　　 Fig. 1　 Immunohistochemist ry of specimens deriv ed
from tumo r o f head and neck
A. VEGF-positiv e tumo r cells in malignant tumo r of head and
neck (× 400); B. VEGF-positiv e tumo r cells in head and neck

benign tumor (× 400) ; C. VEGF-positiv e tumor cells in head
and neck malignant tumo r with metastasis(× 400) ; D. V EGF-

positiv e tumo r cells in head and neck malignant tumo r
without me ta stasis(× 400) ; E. Anti-facto r Ⅷ -rela ted antig en
antibody in head and neck malignant tumo r w ith me ta sta sis
(× 400) ; F. Anti-fac tor-Ⅷ -rela ted antigen antibody in head
and neck ma lignant tumo r without metastasis (× 400) .
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w ith a statistical signi ficance ( P < 0. 05) . The

MVD in malignant tumo rs of bead and neck tissue

w as increased wi th a stati stical significance as

compared w ith those in benign tumors and non-
tumo r tissue in head neck ( P < 0. 05) ( Table 2) .
Furthermo re, the percentag e of posi tiv e V EGF
expression in the metastasis g roup ( 84. 6% , 11 /13)
w as higher than that in non-metastasis g roup
( 58. 3% , 7 /12) (P < 0. 05) ( Table 3) . In addi tion,

the MVD o f metastasis g roup o f malignant tumo rs
w as higher than tha t in non-metastasis g roup ( P <
0. 05) ( Table 3 ) . There w as a close posi tiv e
cor relation betw een V EGF and MVD (r = 0. 398,P
< 0. 05) .
Table 2　 The expression of vascular endothelial growth

factor (VEGF ) and microvessel density (MVD ) in three

groups of head and neck tissue

Tissue type of

head and neck

No. of

cases

Positiv e ex pres sion

of V EGF(% )*
MV D* *

With out tumo rs 16 2( 12. 5) 2. 38± 1. 16

Benig n tum or 15 7( 46. 7) 11. 90± 1. 05

Malignan t tumor 32 25( 78. 1) 20. 31± 1. 37

* Statis ti cal signifi cance w as tes ted b y x2 t es t, P = 0. 031 ( 3 vs. 2) ; P

= 0. 001( 3 vs. 1) ; P = 0. 036 ( 2 vs. 1)

* * Values represent the m eans± s tandard d eviation.

Statis ti cal signi ficance w as tes ted by q tes t, P < 0. 05 ( 3 vs. 2) ; P <

0. 01( 3 and 1) ; P < 0. 05 ( 2 and 1) .

3　 Discussion

　　 In the present study , w e demonstrated tha t

there

Table 3　 Comparisons of metastasis group with non-

metastasis group on the VEGF expression the MVD in head

and neck malignant tumors

Group
No. of
cases

Positi ve ex pres sion
of V EGF(% )*

MV D* *

With
metas tasis

13 11( 84. 6) 25. 15± 1. 43

With out
metas tasis

12 7( 58. 3) 12. 00± 0. 57

* Stati sti cal sig ni ficance was tested b y x 2 test , tw o groups at P = 0.

036. * * Stati siti cal signi ficance w as tes ted by t 't es t, tw o groups at P

< 0. 05.

was a clo se po sitiv e co rrela tion betw een V EGF

expression and MVD count in malignant tumo rs o f

head and neck ( Table 2) , suggesting that V EGF

play a mo re important role in tumo r angiogenesis o f

head and neck. W e also found tha t both the V EGF

expression and the MVD in malignant tumors o f

head and neck tissues w ere higher than those in

benign tumors and non-tumo rs of head and neck

tissues. This implies tha t the V EGF expression and

the MVD in head and neck tumors increase as the

stag e of tumor prog resses. In addition, the V EGF

expression and MVD in malignant tumo rs wi th

metastasis w ere higher than those in malignant

tumor wi thout metastasis ( Table 3 ) . Thus,

metastasis of malignant tumo r in head and neck is

possibly related to angiog enesis as expected. In

another wo rds, V EGF seems to play a more

impor tant ro le in the prog ression and metastasis of

head neck tumo rs.

　　 Grow th and metastasis of solid tumors depend

on angio genesis
[10 ]

. Tumo r angiog enesis may be

regulated by angiog enic g row th facto rs tha t are

secreted by tumor cells under specific conditions

such a s hypoxia. Recently , sev eral angiog enic facto rs

have been identi fied, and V RGF is an impor tant one

of such facto rs
[11, 12 ]

. V EGF acts on endo thelial cell s

to increase microvascular permeability. In addi tion,

V RGF is a selective mi togen for endo thelial cell s

and may direct ly stimulate the g row th of new blood

vessels. It w as demonstrated that expression of

V EGF was closely associated wi th the promotion of

ang iog enesis in malignant tumo rs
[13 ] . Mo reover,

anti-V EGF monoclonal antibody administ ration led

to a do se-and time-dependent inhibition o f g row th of

subcutaneous xenog raf ts and to a marked reduction

in number and size of metastasized tumo r in

experimental liv er metastases
[8 ] . Taken tog ether,

V EGF may be a po tentially impo rtant targ et fo r

therapy of tumor.

4　 Conclusion

　　 The expression of V EGF is closely cor related

wi th angiog enesis o f head and neck tumo r. V EGF

and MVD may have progno stic value in head and

neck tumo r. The suppression of V EGF may inhibit

ang iog enesis; th ereby inhibi t grow th and metastasis

of head and neck tumor.
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　　本项目成果应用和发布后对养禽业影响最大的

就是改变或者完善企业原来的 MD防制措施 ,即由

原来的不免疫或免疫 HV T疫苗 ,只注重免疫、不注

重生物安全等等 ,逐渐完善到现在的既免疫 CV I988 /

Respens疫苗、又注重生物安全的正确防制措施。养

禽业特别是大型龙头企业中 MD的危害已得到有效

的控制 ,肿瘤病的危害已从上世纪 90年代中后期的

平均 7%～ 10%的临床发病率降低至现在的平均 2%

左右。 这是一个具有重大意义的进展 ,不管是在养禽

业的经济效益的层面上 ,还是在家禽的健康以及其它

疾病的有效控制上。
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