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[ Abstract ] Background and objective Vasculogenic mimicry (VM), found in many high invasive ability tumors, is
associated with tumor invasion and metastasis. Many genes exhibit abnormal levels of expression in these tumors. This study
aims to find good markers for predicting the invasion and metastasis of non-small cell lung cancer (NSCLC). Methods VM
and expression of CD82/KAI1 and HIF-1a were examined via immunohistochemistry and histochemistry of 160 NSCLC and
20 normal lung tissue specimens. Results In NSCLC, positive rates of 37.5%, 48.8%, and 36.9% were obtained for CD82/
KAIl, HIF-1a, and VM, respectively. In normal lung tissue, positive rates of 95.0%, 0, and 0 were obtained for CD82/KAI],
HIF-1a, and VM, respectively. A significant difference was found between the NSCLC and normal lung groups (P<0.01). VM
and the expression levels of CD82/KAI1 and HIF-1a were significantly related to tumor differentiation, lymph node metasta-
sis, clinical staging, and postoperative survival time (P<0.01 for all). A negative correlation was found between the expression
levels of CD82/KAII and HIF-1a; a similar relationship was observed between CD82/KAI1 and VM. A positive relationship
between the expression of HIF-1a and VM was revealed; there was a significant relationship between microvessel density
(MVD) and the expression of CD82/KAIl or HIF-1a or VM. VM and overexpression of HIF-1a were related to poor prog-
nosis: the survival rates were significantly lower in positive patients than in negative patients (both P<0.01). The survival rates
of the CD82/KAI1-positive and CD82/KAIl-negative groups were significantly different (P<0.01). The five-year survival rate
was significantly different between the group with MVD>22 and the group with MVD<22 (P<0.01). pTNM stage, positive
expressions of CD82/KAI1 and HIF-1a, and VM were independent prognostic factors of NSCLC (P<0.01). Conclusion VM
and the expressions of CD82/KAIl and HIF-1a in NSCLC are related to differentiation, lymph node metastasis, clinical stag-
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ing, and prognosis. The combined detection of CD82/KAIl, HIF-1a, and VM has an important role in predicting the progres-

sion and prognosis of NSCLC.

[ Keywords ] Lung neoplasms; CD82/KAI1; HIF-1a; vasculogenic mimicry; Prognosis
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R T A TR S AR — R S B, 2
Jof 2 R AR SR DO BRERE DR, B I X e A LR
FER KM A A AR A WA T A ST A A A
#125 (vasculogenic mimicry, VM ) EYue ™ B —Foh g
F14) e ot v R 7 =X, BV — ol b R A B T S K
A6 R A A5, R fige I ik AUk EE AR
VMIAEAE S BRI FEFI TS AN RAHSCG . A T8 2 A
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2.1 NSCLCHVfF#EVM HEZL A58 T ] UL Hy Jieb g 240 i [
B RS, JON KA e 2, S I NN LR BE
B AR 2 B S R RE AN AL . 42 CD34 5 PASKUEE Yefn, 45
i S L CD34 B PEHPAS R (9 28548, BIVM (E1A, [
1B) ; MAh, R ILEIMEREIVM, 160fNSCLCHRA
H, 36.9% (59/160 ) A ULy CD34 [ ) fifryea 248 i BBl A 1%
EIEFER 4RO L5 K, TPASPHYE, — ZPASPHYEY)
V5 IoeE A RN S 3 o o IE R B2 R WA VML .
2.2 NSCLCH VM SIf RS HLN R VMBHHAE B
FIPES]. AEES  HBE RS2 B 22 R LRI ¥R
X (P>0.05) . FFENSCLCIAfbBE 2, VM BH 1 ik
i, ZRAYIE X (P<0.01) , pTNMZS ST -1
VMBHM: R M 4.1% (3/74) , THY-IVEIVMFHH: 3 465.1%
(56/86) , VM [}pTNM/} 5 JCVMA i pTNM /) 1H]
M ZERA LG5 L (P<0.01) , HVMAR B EEY
RAEME R (P<0.01) (K1) .

2.3 NSCLCHICD82/KAIL Y RIA S H 55 il AT HE A% ¢ 3=
CD82/KAI1 F g (i TNSCLCEE MR, MKW A —E
Fik, B M, R4 20h CD82/KAIL FH MR, 32
ST MR A (BI1F) o fENSCLCH, CD82/KAIl
MIBAPEAE R37.5% (E1C, KD, KE1E) , #IEH i
MM FIRFE (19/20) Bl Ru> (P<0.01) . CD82/
KA1 I8 5 BE VN | AR S 4 22 2 Jo A Ok
(P>0.05) . BEENSCLCI/MbiZE, CD82/KAILN)#
AR, ZRAZITFE X (P<0.01) ; CD82/KAILK)
FRPEZR IR SRR A ¢ (P<0.01) 5 TI-ILHA e o
CD82/KAIL R BHM: M 66.2% (49/74 ) , TILI-IVI Heg
HCD82/KAL Y BATEHE A 12.8% (11/86) , W 2 )25+
HAGE L (P<0.01) (5R1) .

2.4 NSCLCHHIF-1af#) 335 M H 51 R B ) & HIF-
laF 2R ATNSCLCH A ML, #rie, 7EMSE
FgRik, AR WAHIF-1akik (KE1)) , 1
NSCLCHHIF-1a%E [ PHM: xR H48.8% ([K1G, A
1H, K1) , HEXS5NSCLCH/MEFREE | kE a6
K RS OC, BIFEE HIF-1a A8 5, IR 0 401k
AEZE LIRS R . B 5 R AR R LA RS (K1)
2.5 NSCLCHICD82/KAIl, HIF-1aft) ik FIVMIE L LA K
EARRR EVMAPEA R fF T, CD82/KAILLFH %
H3.4% (2/59) ; TECD82/KALIFHMER XA HIH, VM
HIBAPESR96.7% (58/60) , ZRA G L. Spear-
mantH oM i 7n, CD82/KAIIYENSCLCHI YA 5 VM
LA (r=-0.539, P<0.01) . MF20[LIFH, CD82/

KAIL 5 HIF-1af 235 £ A (r=-0.704, P<0.01 ) , HIE-
laf ik 5VM 2 IEA X (1=0.654,P<0.01)

2.6 MVD 5CD82/KAIl, HIF-1a, VM Z& Spear-
mantf X7 B8, CD82/KAILH R 5MVD £ i Af
7% (r=-0.596, P<0.01 ) ; VMM S5MVDE IFEAH%
(r=0.747, P<0.01 ) ; HIF-laffj ik 5MVD S IF ¢
(r=0.716,P<0.01) (F2) .

2.7 ZHZRIMT PFHREALUME (O hEsr e Hhar
H S ) |, 8 (2604524 5<60%5 4 ) |
pTNMZFH (43 U+ ST+ IVIIZE ) | o B
% (7 423.0 cmZH 5<3.0 cm4 ) | RN E (A b
RUZH SR ERA ) | EGERRRE (N ARBA S Ik
) o MR (YRS LA ) . VM (S YA
SRME4 ) . MVD ([ MVDRYHIME H22.42+12.8, i
PIMVD<22 K BAYE, MVD=22 KA1 ) ; CD82/KAIL (43
R FRAYEA SR ) FIHIF-1a (5 R IEHMEAS
FIPEZ ) SRR 51 A Coxtsi BRI T Z2 I &R 40 1, 45 R
7N: CD82/KAIl 5 HIF-1aff) ik FIVM & pTNM 431 252
MNSCLCEZH HilJ iy 3 (R3) .

2.8 A AEor T A BB SAELE AR 426.9% . Kaplan-
Meier = {753 B 8 7n VMBH P21 5 B PE 241 S 4 A A7 28 0 33l
F1.7% (1/59) F141.6% (42/101) , ZSAG5% %=X
(P<0.01, [F2A) ; CD82/KAI M4 5 S 17
K35 468.3% (41/60) F12.0% (2/100) , ZEFHLGI
X (P<0.01, [E2B) ; HIF-1afAPEZH 5 F 2 S4EA:
TR H3.8% (3/78 ) F148.8% (40/82) , ZRAGIT
#5 X (P<0.01, E2C) ; MVD>22HIMVD<22f)54:4:
TR H2.9% (2/69 ) F145.1% (41/91) , ERAGIT
2E X (P<0.01, F2D) .
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B 1 VM. CD82/KAITFIHIF-1a ZENSCLCH HIBATE
FEUARXBATRREE, AL B NSCLCHVMEHE
e (BELFRAVMER, A& KFRAML
&, AFIBA{ES{LBEAE, Elivision™Xx400) ; C.
D. E: NSCLCHCD82/KAINFELE[RE, FERIETF
WAREMAAE (CHRSLEE, DARSS L
&, EAS S8, Elivision™Xx400) ; F: xt
FRAPCD82/KANRIEATYE, EEFRETFHARM
MR (CHAEEZSER, Elivision™x400)
G. H. | : NSCLCHHIF-1a KA, FERIETF
WAz AaR (GARMLARE, HAR DL
&, | {LBREE, Elivision™X400) ;J: 38
AFRHIF-1a RIXPBE (EFEMAL, Elivision™ X
100)

Fig 1 Positive staining of VM, CD82/KAIT and HIF-
1a in NSCLC and staining in the control group. A,
B: positive staining of VM in NSCLC (black arrow is
VM, red arrow is vessel, A and B are poor differen-
tiation squamous carcinoma, Elivision™ % 400); C,
D, E: positive staining of CD82/KAI1 in membrane
and plasma of NSCLC (C is mediate differentiation
squamous carcinoma, D is poor differentiation
squamous carcinoma, E is well differentiation
squamous carcinoma, Elivision™ X 400); F: posi-
tive staining of CD82/KAI1 in plasma and mem-
brane of the control group (normal bronchial
glands, Elivision™ X 400); G, H, I: positive staining
of HIF-1ain nuclei and plasma of NSCLC (G is
poor differentiation adenocarcinoma, H is medi-
ate differentiation squamous carcinoma, | is me-
diate differentiation adenocarcinoma, Elivision™
X400); J : negative staining of HIF-1a in the
control group (J is normal lung tissue, Elivision™
X100). VM : vasculogenic mimicry ; HIF-1a :
hypoxia inducible factor-1a ; NSCLC : non-small

cell lung cancer.
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B, TCIAE N R A bt e, S 30T R AR R R
HOERRE . BREIIRTUGR 2, T REmSEb., A
WAL R VM S I AU FEEE | ISR 58 Jm IR
AR UIAC . RIA VMM BAT s 22 1501k . B
I IR 5 B LA K ) e ik R 2554 7%

HIF-1aJE R 145 4 i, gafih826 M R . Y4
Y MBS, HIF-1afEAH A% P = 2835 . HIF-1an] @ 1o
PRI Z2 R D R Rk DAk kit al 3 AR X SR IR, 25
g e | R AR AR ER, HIF-lak
kM, B e 2E L IR IR AR 5 & AR bk L A
MRS . HHIF-1afIMVD ik K VM B 2 [8] A
IEARGHE, kU IR Ek A FT R 222 5 MR B9 I A 5 VMR
Ao S I R g AR R T e e S R R R S, Y
iR 4R B S, HIE-1a2s FIMVEGER X!, # S8k
MAETE RS, AT LA B % it b g A AR A st . ke SRS
MU AR LA P I A AN BB TG A R A SR SR B

Negative=100

Survival time/months

MVD=>22

Survival time/months

Positive=60

B 2 VM. CD82/KAI1. HIF-1a#1MVDEH
HHSHEEANSCLCEEEF#LZ, A VM
PR4ZA S5 RAEEANSCLCEE £F M4 ;) B !
CD82/KANFKILEPAMEA S FRIEENSCLCE &
EFMHE ; C: HIF-1aRAEEHESRHEAR
NSCLCEE &M% ; D : MVD>2245<22
ANSCLCEE & FFHZ. MVD : microvessel
density.

Fig 2 Survival curves of NSCLC patients
with positive or negative group VM,
CD82/KAI1, HIF-1a and MVD. A: survival

curves of NSCLC patients with positive or

MVD<22

negative VM group; B: survival curves of
NSCLC patients with positive or negative
CD82/KAI1 expression; C: survival curves
of NSCLC patients with positive or nega-
tive HIF-1 a expression; D: survival curves
of NSCLC patients with MVD =22 group or
<22 group.

IR HL R SR R A R ST, TR A VM
TR AR ASAT LS4, T LLHAT VMEZSF 1 e 21
i A PRI AT B . AN ST 45 5 5 [ AR Skt e il —
o (Al SCHRUARARIE , I HIF-1aft) 235 0] LA KrvM
MTE R, 3% 1 H B 4AUAR T BB 175 e 40 i T i VM) —
NEBERNHAE,
CD82/KAIIFEH ¢ /e & T8 I 4n i, oA h
SRS IR SR SRS AR LI, fiv4a WKATIER!
Joi X% 35 R 1 22 (37 L DNA 4 & 50 el B,
CD82JE K 5E 2 Hfln], il SOF HiAm 44y CD82/KATTHE A
J& T TM4SFZ % . FEIME o CD82/KAI L [H 1) 558 T X
TR HEIR ZRAR | A 5 DR e 2 TN Rk 7K 1 el s 5
Hh K-S MERE . BREXREY . ARk
CD82/KATLHE [ 15 i 41 41 Hh i 2 1k /K SF- FL A 1 4147
ARG, 225 HA SR JF HLREE IR 1
BRI R ARG, HRAKOP RS, 2R A %1
SR FEPEA R SRR 1 R R LSRR KO K
A T B G5 5 % 1A MR B S R, 5 Skt R — 2
$&/RCD82/KAII K ik 7 SNSCLCH kK4 . K
KAZ7% | HERSEYIMIE . CD82/KAIL A FH f#iCD82/
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% 1 NSCLCHVM. CD82/KAIN. HIF-1aFIMVDIIRIZSIERFREERIXR

Tab 1 Correlation of VM and CD82/KAI1 and HIF-1aand MVD expression to clinicopathologic characteristics in NSCLC

Variable X2 CD82/KAI1 X? HIF-1a X? MVD X?

= + = + = + <22 =22

Gender 1.521 1.849 3.143 4.287"
Male 85 45 78 52 71 59 79 51
Female 16 14 22 8 1 19 12 18

Age (yr) 0.317 0.168 0.433 0.870
<60 45 29 45 29 40 34 45 29
=60 56 30 55 31 42 44 46 40

Gross type 2.014 0.569 0.834 0.008
Central 72 48 73 47 59 61 68 52
Peripheral 29 1 27 13 23 17 23 17

Histological type 0.424 0.301 0.038 1.170
Squamous cell carcinoma 75 41 71 45 60 56 69 47
Adenocarcinoma 26 18 29 15 22 22 22 22

Diameter (cm) 0.069 0.044 0.139 0.066
<3.0 9 6 9 6 7 8 9 6
=>3.0 92 53 91 54 75 70 82 63

Differentiation 33.816* 33.944¢ 19.128# 20.066*
Well 20 1 2 19 19 2 19 2
Mediate 72 31 67 36 52 51 61 42
Poor 9 27 31 5 1 25 1 25

Lymph node metastasis 31.025* 14.142¢ 36.023# 30.318#
Yes 31 45 41 43 20 56 26 50
No 70 14 59 17 62 22 65 19

PTNM stage 63.712¢ 48.439* 97.173# 85.686"

-1 71 3 25 49 69 5 71 3

i-1v 30 56 75 1 13 73 20 66

"P<0.05, *P<0.01.

% 2 NSCLCHVM. CD82/KAI1. HIF-1a FAIMVDEREZ ZEHIHEX R

Tab 2 The expression of VM and CD82/KAI1 and HIF-1a and MVD, and their relationship in NSCLC

Variable CD82/KAI1 r HIF-1a MVD r

N P N P <22 =22

VM -0.539" 0.654¢ 0.747¢
Negative 43 58 77 24 86 15
Positive 57 2 5 54 5 54

CD82/KAI1 -0.704" -0.596"
Negative - - 24 76 34 66
Positive - - 58 2 57 3

HIF-1a -0.704" 0.716*
Negative 24 58 - - 75 7
Positive 76 2 - - 16 62

N: negative; P: positive; ‘is negative corelation; *is positive correlation, P<0.01.
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% 3 160BINSCLCEE SRR DT
Tab 3 Multivariate survival analysis of 160 patients with NSCLC

Covariate B SE Wald df Sig Exp (B) 95%(Cl

pTNM 1.095 0.400 7.494 1 0.006 2.990 1.365-6.549
VM 0.933 0.296 9.907 1 0.002 2.542 1.422-4.543
CD82/KAI1 -1.489 0.292 26.036 1 0.000 0.226 0.127-0.400
HIF-1a 0.842 0.323 6.815 1 0.009 2.322 1.234-4.371
MVD -0.263 0.312 0.709 1 0.395 0.400 0.417-1.418
“‘MVD=>22 is positive, MVD<22 is negative.

KATLIE® DIREIS Bk, DAIMI2R LM IR ¥ o ) CD82/KAIL, VM, HIF-1afIMVD A /f A PFAENSCLCH, #

HE o

AMF5E Z R 53 M1 B /nHIF-1af1CD82/KAIL [ e ik
TG . VMAIpTNM ) B 252 NS CLC ) 4 37 115 R 2%
MIMVDFAENSCLCI A 5 &K . pTNMAFHE A

JEIRIT RIFREC S AATATE AL, R e =4 0 AT
W 96 200 B A 0 2 AT Ry I X pTNM 3 MR 31— #b e A
R Fheicy A3 EE, B WA A7 b
JRVM, HIF-1aFIMVD B 1 SAE A AR B B AT B 1
4, $RVM, HIF-1afIMVD SHPEZ fNSCLCE# # 1 4
PRI He A dE, HEEBAPR A BUR 25, X 5 SCmk P HRkGE
— 3, CD82/KAILBHYEL 5 B 4L SAFAE A7 23 43 3l Ky
66.7%H13.0%, 2ERA G E L, HICD82/KAILHER
IR AR ) T BRI A, X 5 A2 i o 4
AR,

AMWFFEH, VMATHIF- 1o/ X R 2041 1F 5 fili 2 2
BIANFELE, M{ENSCLCH R IA TR im A, =5
B IS MR e, VM, HIF-1afIMVD [ B
%ig %FCD82/KAI1ZE 1 5 VM, HIF-1a, MVDFIA

TPAHSCHEA T, & B A1 2 h i 5 CD82/KATL ik %
E’JWEE VM, HIF-1afIMVD# YRR B3 2, 21
. $#/RCD82/KAILE £ L 5VM, HIF-la, MVD
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