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Abstract: Objective To investigate the expressions of tyrosine kinase receptor EphA2 and ligand ephrinA1
in human astrocytoma and their correlations with prognosis. Methods Expression levels of EphA2 and
ephrinA1 were detected by immunohistochemical assay in 55 cases of surgically resected human astrocytoma
tissues and 15 cases of normal brain tissues. CD105-stained microvessel density (MVD) in microvascular
endothelial cells were also measured. Results Expressions of EphA2(51/55) and CD105-MVD (34.26+
12.61) in human astrocytomas were significantly higher than those in normal brain tissues(P<0.01). With the
increased pathology grade of human astrocytomas, ephrinA1l expression was decreased; CD105-MVD was
significantly positively correlated with EphA2 expression (=0.713, P<0.01), and significantly negatively
correlated with ephrinAl expression (r=—0. 772, P<0.01). EphA2 was significantly negatively correlated
with ephrinAl expression (=—0.912, P<0.01). EphA2, CD105-MVD and ephrinA1 were all important risk
factors for astrocytomas prognosis. Overall and progression-free survival of patients with positive EphA2 and
CD105-MVD and negative ephrinA1l was significantly shorter than those with all positive EphA2, CD105-
MVD and ephrinAl, all negative EphA2, CD105-MVD and ephrinAl, or negative EphA2 and CD105-MVD
and positive ephrinAl. Conclusion EphA2 and CD105-MVD are specifically up-regulated and ligand
ephrinAl is specifically down-regulated in astrocytomas and may be closely involved in the poor prognosis.
EphA2 and ephrinA1l could be the new targets for diagnosis, therapeutic and prognosis evaluation of human
brain astrocytomas.
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Tablel Relastionship of EphA2 and ephrinA1l IHC scores and clinicopathologic parameters
EphA2 ephrinAl
Parameters n — T - T+ it P — +p T+ 4t P
Gender 0.716 0.617
Male 41 10 8 10 13 23 8 6 4
Female 29 6 7 8 8 18 5 4 2
Age(years) 0.863 0.451
<30 30 6 7 8 9 17 8 3 2
30~50 31 8 4 7 12 17 6 3
=50 9 2 3 3 1 7 1 1 0
Position 0.961 0.844
Supratentorium 61 14 13 15 19 36 12 9 4
Subtentorium 2 2 2 3 5 2 1 1
Pathological grades and tissue typing 0.002 0.001
0 (normal) 15 15 0 0 0 0 0 4 11
I 2 2 0 0 0 0 0 1 1
Limitation astrocytomas 2 2 0 0 0 0 0 1 1
I 10 1 3 5 1 2 3 2 3
Diffuse astrocytomas 10 1 3 5 1 2 3 2 3
11 23 1 7 5 10 12 6 4 1
Anaplastic astrocytomas 21 1 6 4 10 11 6 3 1
Anaplastic oligoastrocytomas 2 0 1 1 0 1 0 1 0
vV 20 0 2 6 12 17 2 1 0
Glioblastoma multiforme(GBM) 20 0 2 6 12 17 2 1 0
+£10.14) LR & RGN R AMEAH (1675 JUBHUSHICHR

299) , ERAGIEEL (P<0.01) , WE2,
K3, MEphA2BHTE: 5 KephrinA 1B k3 58
BF, P 4 MR ZH 2L CD105-M VDR L2 ¥ 3 in,
CD105-MVD7EEphA23%3k BV (1) B I 41 i g 2H 21
A 8ME (35.72+11.97 ) B & TEphA23:ik
FAPERY R TE A 4 (17.60+£6.58 ) , R R E
(P<0.01) ; {HCD105-MVD¥EephrinA 13k fH1E
(%) L TP 240 B s 20 e iR 44 (8 (25.80+8.93 ) 1B ¢
il FephrinA1F A B A R IE A0 M4 (39.19+
1020) , EFAGIE XL (P<0.05)
2.2 EphA2. ephrinA1FICD105-MVDZEik A
EphA2% ik 5CD105-MVD& i 2 FAHX (=
0.713, P<0.05) , ephrinA13ik 5CD105-M VD i
FAAFE (r=—0.772, P<0.05) , EphA2f £k 5
ephrinA 1Y A 2 B2 FARC (7=0. 912, P<0.05)
2.3 EphA2. ephrinA1FICD105-MVD-5 figi F 4

TESSH R IE AR bR A<, EphA2., ephrinAl
IsHME256], EphA2fHM: . ephrinA1F P26
%], EphA2BAYE. ephrinA1FH:24], EphA2,
ephrin A 1Y M2 61 Fie B T 40 i I8 An A
EphA2 . ephrinA 1%L HYERIXFICD105-MVD
R RS (RAIE34.26 8 7, 7 WIREBAH
L-CD105-MVD ( <34.26)fl 5 #i541H-CD105-
MVD (>34.26 ) 43 #|i#tf7Kaplan-Meier4: f74)
B, DLIE4, F X B E A0 R fR A Bl U Rk A T
MR E Log rankfi %, A& PEphA2[H4:ephrinAl
FAPECD105-M VD i #3514 528 4 A 8 5 48—
# Bk = P M S Eph A2 B ephrinAl
FHME . CD105-MVDAIRERIA 1Y 855 AR 17 W] o 47
ki, FWEphA2. ephrinA1FICD105-MVD 2
e A TE A MR SRR, HEAEEMHE
B, ZHER Cox WAL AL 43 Bt i /REphA2 |

%2 EphA2. ephrinA1FICD105-MVDZEEE MALA K ER MMM HELATHERIE

Table2 Expressions of EphA2, ephrinAl and CD105-MVD in astrocytomas and normal brain tissues by immunohistochemistry
EphA2 ) ephrinA 1l )

Groups n ——————— X P ——————— P CDI105-MVD () P
Normal brain 515 5 0 0 4 11 2.75+1.28

tissues

Astrocytomas 55 4 12 16 23 37.508" <0.01° 31 11 8 5 20317° <0.01" 34.26+12.61 -18.93" <0.01"
LOV(VIgrﬁc)'es 2 3 3 5 1 2 3 3 4 16.75+£2.99

Highgrades 43 1 9 11 22 7652 <005 29 8 5 1 105217 <0.05" 38.46+10.14 —12.97" <0.01"

(ILIV)

Notes:" :compared with normal brain tissues and astrocytomas;":compared with low grades and high grades astrocytomas
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With the increased astrocytomas grades, EphA2 expression was increased, and EphA2 expression was higher in high-grade astrocytomas than that in
low-grade astrocytomas

Ell EphA27EIE % iH AR 2 R4 P AIRIA(SP <400)

Figurel EphA2 expression in normal brain tissues and astrocytomas by immunohistochemistry(SP x400)

: L 9t i T
A:normal brain tissue; B:low-grade astrocytomas(grade II ); C:high-grade GBM(grade V)
With the increased astrocytomas grades, ephrinA 1l expression was decreased, ephrinAl expression was higher in low-grade astrocytomas than that in
high-grade astrocytomas

E2 ephrinAl7E IEE BRE LR K 2 F2 40 A 2B LR R YR IE(SP x400)

Figure2 ephrinAl expression in normal brain tissues and astrocytomas by immunohistochemistry(SP x400)

A:normal brain tissue; B:low-grade astrocytomas(grade II ); C:high-grade GBM(grade V)

With the increased astrocytomas grades, CD105 expression was increased, CD105 expression was higher in high-grade astrocytomas than that in low-
grade astrocytomas.

E3 CDI0SEER AR R 2R MIBEALAHEIRIASP x400)

Figure3 CD10S5 expression in normal brain tissues and astrocytomas by immunohistochemistry(SP x400)

A 10 ) B o] — CD10s-MVD
»1 L.-.-.‘-] _I" EphA2+ephrinAl+ g R — " I H-MVD(>34.26)
| 1 [ EphA2+ephrinA1- J Tk 1 T L-MvD(<34.26)
0.8 L ‘ . 0.8 | + H >34.26)
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© 02 L 1  EpMAZ<phrinA 1+ 0.2 :
:'L EphA2-ephrinAl-
0.04 | L‘ + «m 0.04 '
0 0 20 30 40 5 10 15 20 25 30
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A:Kaplan-Meier survival curves of patients with positive and negative EphA2-ephrinA1 expressions;B:Kaplan-Meier survival curves of patients with
low and high CD105-MVD expressions

4 5505 2 72 4 B 5 28 & Kaplan-Meier £ 77 # 28

Figure4 Kaplan-Meier survival curves of 55 Human Astrocytoma patients
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