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[ Abstract )

(' TLR9) expression of cerebral glioblastoma . Methods  Sixty-three patients with glioblastoma multiforme ( GBM ) were

Objective  To explore relationship between routine MRI findings and Toll like receptor 9
retrospectively identified with their preoperative routine MRI . Tumor volume and edema index ( edema volume/tumor
volume ) were measured and calculated , respectively. According to the enhanced patterns of the lesion ,the tumors were
classified into type I ( complete ring enhancement ) and type Il ( incomplete ring enhancement or other shaped
enhancement ) . TLR9 expression was analyzed. Based on the expression levels of TLR9,the 63 cases were divided
into two groups with patients’ age and sex , tumor volume , edema index ,and enhanced patterns compared . Results

Type I enhancement was 97.5% (39/40)in GBMs with high TLR9 expression and 65.22% (15/23 ) in GBMs with
low TLR9 expression. The difference was significant (X2 =9.932,P =0.002). Enhanced patterns were independent
radiological factors for TLR9 expression ( OR = 0. 068 , P =0.022 ). Conclusions The enhanced patterns show an
important influence upon TLR9 expression in cerebral glioblastomas . Glioblastomas with high TLR9 expression tend to

be in a complete ring enhancement .

[ Key words] Glioblastoma;  Toll-like receptor 9;

T 5 24 LR S B0 N 5 L JB e i g
WRI AR F R E ¥ 2D s
() 32 2 S R R S A5 2 0y BTN T A g
ALY M A bRie ) BRI R
TG TBT ) R R G RIS e 1
JEPRIFT RNA S0 1) 25 55 S AE AR DG IR 675 1 S 14 2%
FEPUTTAE g g 56 I8 2 3k 1 AR 42 A KE TR O | 6 TG
SRS W TS T B A AT RS B

DOI:10. 3877/cma. j. issn. 1674-0785.2013. 01. 026
PR BAL: 100050 B Rk RS BF I G 55t K 08 B e i 2858 R 0
WIRMER . R4 ER , Email ; radiology888 @ yahoo. com. cn

Magnetic resonance imaging

ULHIBFSE B, S I R LR AT Ry g,
—ASFr R A% 3 H 27 (radiogenomic ) L T,
BB E B AR R LS R S S R SRR RR IR R R
k"

TEMGZHER, S e 1R 97 A vy e S 1 I g 48 )y 7
PRft 7 AT RE, [A] B RE PR AP IE W I ZH 4L, Toll #3214
(Toll like receptor , TLR) J s3] 2 £ FH F iz I+-1E
SRR RETA YT IR SN AT FECTLR B9 11
AT, TLRO J2 X i 28 22 Gt el S 28 3R 97 vh B
RS9 TLR sl ™ ASHFFE R B - i (ol i
IR ZR I REA R 1) TLRO #3545 % B MRT 3
[ REA




. 110- rp AR I PR R 0l 2 i (R 2013 4E 1 HE57 #2451 3 Chin J Clinicians (Electronic Edition) , January 1,2013 . Vol.7,No. 1

MEREFHIE

1. BFFERS 4. 146 2010 4F 3 H %2012 4F 5 A3k
FRBETRST (1 I o BR MR R 63 491, 55 37 191, 4 26
B AFS 17 ~ 64 2 P39 (47.5 £11.9) %, FiA i il
W2 FAR BGRHEIESS , L 2007 455 1A 20 2UbR itk
oW RET RN BT

2. AR A ST AT B TR 2 JA P it
7 MRI KAy, K Ar A 45145 S g s 43 4, P43 e 46 b
i TIWL T2WI FIGARAL TIWL, S5, i B
UITEh b 28 IR Dk = 4 1 59 % L3 ( GA-DTPA |, Magne-
vist , BayerHealthCare Pharmaceuticals , Wayne , NJ ) , 7| i
0.2 ml/kg, FESFEEE, S BIJT 4R 5 SR 140, 15 21
AL RARBLAGEIR AL SRR . T IR 0 3.0 T
T MR HHAL, Sk HIE 22 4 18] ( Magnetom , Trio ; Sie-
mens, Erlangen, Germany ) , A &% TIWI TR/TE
2000 ms/9.8 ms; T2WI TR/TE 4500 ms/84 ms; FOV
240 mm;HHFFE 512 x 51228 5 mm;)ZEEE 6 mm,

WRYER AR AS , S H AR B o
PR, TR SeRe e s fl; 11 R, R 58 B i
SEAL AL SRR, 2% Mou 257 HORIFSE , HIL
TSI F IR AR K IR V = /6 x L x S
X N, XTI AR R L st TIWE L iR e KA, S
NFEET LA N S IRl A 1 46 R 1 )25
XTI LK b AR, L ARSI FA K i iy e R A, N oy
IR ZE K IP AL = K AR ERY g IR AR AR
PR JEKIFRRE , SRACIE ST e (AR K e 4
TR AR B T3 K I8 800 T3 h 2 A B i
GRS S8 B, ABATTX i R BEAE B AR R &
WA—Er 2 Wi e, 2 AIHE R P EME b i a
R AT LEL

3. ERLH SR AT AT . H AL B 12 I I
BRI )R, S MR AR A Tk, B 31 43 BT X
( Beecher Instruments , USA ) X} BLZH S 4750 T, 98
PEbRASZE F R[] G A A0 g B2 W A BUARIE
AR bp AS B A HORE ) 3R 126 N ZH B T BE-
TLR9 ( Img-305A, clone 26C593. 2 , Imgenex, San Diego,
USA) ,WRJEN 1: 100, SRyEqe AT 4S & FHPEG

TR A AR RN G (AR BE 205 T K978 240 B PR 2 £
b5k .0 9%, JCBHME 40 A5 1 9%, 98 4 B BH P % <
10% ;2 2%, Jed 4B M B 109% ~50% 33 2%, I 40 o BH
PR >50% , A MY AR .0 9, oY1
e, Bt SN EEAR T 2 g, PR, SRR 3
9 Y, B, RO BTN ORI < I8
YAEPAME LR, TLRY kil o P ate 4l > 4, %
Tk SO PETEEL < 4,

4. GEiTAYHT MR TLRO AY23K K | K09 19 73
P . AR AR IR, TP AEAR ¢ K50 H
BRI R AERS ) T Fisher A5 5 KG 36 11 %5 41 19) B 2 1)
225, TR AR KM R R K i e FicE R S
B ARSI e i 22 5% . I XUAE B
MZAS G Logistic 1T LA H A AR 1400 g AR
TR AFRFI K B4 B0 TLRO 283k s mats i, LA P
<0.05 WZESAGI¥E X, MG FHMA SPSS
13. 0 for Windows ( Chicago , IL. ) #£474347 .

s R

TLRY IG5 418 3 19 47 I8 Rk 391 43 A JE G it
SEFES (R 1), 40 B FTEREARO9E A TLRY = 3R ik
(E1,2), 539 4](97.5% ) £ R 1 Bsifk, 23 f
JRE s EE A AR A TLRO (IR 3%3A (K 3,4), Horp 15 f
(65.22% )y 1 BIsRAL 4[] 22 AT Ge it 25 L (X =
9.932,P =0.002) , #&/~ TLRO 1 23K 1) 168 Joii £ 40 it S
i ] FRIA TR A IR AL

i —25 53 Hr i, TLRY 3Rk 5 8 A9 AR I% P |
IR K I FE BT (2 2) , AR & Logistic M543 #T1
R AT TLRO ik 5% (HL 48 8T B,
P TOAH A s IR R FBUAS J& TLRO 3K 1Yl ST 5%
i PR 2%, (EL A RE e Ak S AR 2 A W S (R ST S M PR 2%

oot

g e B 440 R LA B S P R PR A 24 R
WA T SR RS e B, e I B 440 RS 114 5%
{525 S REVEZR LS I T I9RE 1A o ] e PR 2 ik 1 2%
I HE A BT S I S [ SR AL 7 1 e IR R 44
ffogpn HoE R e ikt 22 5

K163 BURTREAIIR A AN AR SRR MR AR R K i %

PRI () S AL (1)) s y
TLR ik 9_% " AEWS (% xx5) . R R AR [ em® , M(Q; ~Q5) ] JKIHEE[ M(Q, ~Q3) ]
= 24 16 49.40 +11.23 39 1 68.89(35.84 ~117.94) 0.795(0.4275 ~1.6025)
1% 13 10 44.17 £12.56 15 8 89.11(47.44 ~190.49) 0.475(0.2900 ~1.6975)
Pl 0.787 0. 094 0. 002 0.083 0.248




rh A I PR % i 5 ( FL

Fz2 TLRY EKMmMEAEE

< 111

XUAE HE Logistic [a] )5

EAS Logistic [l 15

-
- B it OR(95% CI) P i B i OR(95% CI) Pt
AERY 0.038 1.038(0.993 ~1.086) 0.097 -0.021 0.529(0.923 ~1.039) 0.481
P51 0.040 1.041(0.369 ~2.932) 0.940 -0.636 0.529(0.139 ~2.019) 0.352

K i i % 0.055 1.057(0.734 ~1.520) 0.767 0.070 1.072(0.682 ~1.686) 0.763

Jib g A -0.008 0.992(0.986 ~0.999) 0.031 0.007 1.007(0.998 ~1.017) 0.121

AL 3.035 20.80(2.393 ~180.804) 0.006 -2.693 0.068(0.007 ~0.680) 0.022

ARFFEFM TLRO 3k A EAEA 73 A 25 114 e Jo 1
MR AT 22 5, TLRO 15 22 1 14 J5e o 1o 440 Jfd 8 11 )
FoE IR, © 200, TLRO B %15 5 I TR
(¥ 3 M B A5 G, TLRO i W W 180 5 Jke IR 980 119 2 22
B2 By L A R S BT e S R4
TG, PR, Fo AT TLRO 725 3 15 9 5 I 1 40
LR o LA 7 o A S o 7 DA T 5 8 I 4 BT
sk,

ABFFEBL ] TLRO (3635 5 103 AR I8 M)
o, GUERIFE M —3 " L AT, WA E Lo-
gistic [FIHHT BN, IR AR TLRO FKikHI (P =
0.031) , H/EZHZAMHTh AR GHE(P =0. 121 ) , X i3
B R AR FRAS J2 0 37 39 TLRO FIA I |

TLRO e STJe S e VA7 1 & BEdAd A TR 5T
3, TR S e VAT I SR s (91 I | 7T B I S e B
TSR AL (I IR 191, 33 RE A5 9] TLRO 2534 7K 185
PRI RS H L,

BTN JE 22 Aib « A g [ A A7 , e A 9 1

R O 10 5 ok, ABESR 5 A, I, BT AR 2538 1
TR — L B000F 5 28 =, AR AW AR F % M
MRI K5, oA ok 1 7 76 5 5 2 BB =X, i DWIT
PWI MRS 45— IR A 5317
B2 ARFGE W |, S RE AR ) TLRO ik 5
SRACTE AT O, BRI M I T B R 22 IR E Ak
5 % X #

[1] Diehn M,Nardini C, Wang DS, et al. Identification of noninvasive ima-
ging surrogates for brain tumor gene-expression modules. Proc Natl
Acad Sci USA,2008,105:5213-5218.

[2] Liang Y,Diehn M, Watson N,et al. Gene expression profiling reveals
molecularly and clinically distinct subtypes of glioblastoma multi-
forme. Proc Natl Acad Seci USA,2005,102.:5814-5819.

[3] Pope WB,Chen JH,Dong J, et al. Relationship between gene expres-
sion and enhancement in glioblastoma multiforme ; exploratory DNA
microarray analysis. Radiology ,2008 ,249 ;268-277.

[4] Zheng H,Ying H,Yan H,et al. p53 and Pten control neural and glio-
ma stem/progenitor cell renewal and differentiation. Nature, 2008,
455.1129-1133.

[5] Segal E,Sitlin CB,0oi C,et al. Decoding global gene expression pro-

grams in liver cancer by noninvasive imaging. Nat Biotechnol, 2007,



. 112

(6]

[8]

[9]

[10]

[11]

[12]

[13]

[14]

B I R BE T 2% 7 (H PR 2013 4E 1 A% 7 #2451 3] Chin J Clinicians (Electronic Edition) , January 1,2013 ,Vol.7 ,No. 1

25:675-680.

Brown R, Zlatescu M, Sijben A, et al. The use of magnetic resonance
imaging to noninvasively detect genetic signatures in oligodendroglio-
ma. Clin Cancer Res,2008,14.:2357-2362.

Henson JW, Gaviani P, Gonzalez RG. MRI in treatment of adult glio-
mas. Lancet Oncol,2005,6:167-175.

Zinn PO ,Mahajan B,Sathyan P, et al. Radiogenomic mapping of ede-
ma/cellular invasion MRI-phenotypes in glioblastoma multiforme.
PLoS One,2011,6:e25451.

Carrillo JA,Lai A, Nghiemphu PL, et al. Relationship between tumor
enhancement , edema,IDH1 mutational status, MGMT promoter methy-
lation ,and survival in glioblastoma. AJNR Am J Neuroradiol 2012,
33.1349-1355.

Barajas RF Jr, Hodgson JG,Chang JS, et al. Glioblastoma multiforme
regional genetic and cellular expression patterns ;influence on anatom-
ic and physiologic MR imaging. Radiology,2010,254 .564-576.
Drabycz S,Roldan G, de Robles P, et al. An analysis of image texture ,
tumor location ,and MGMT promoter methylation in glioblastoma using
magnetic resonance imaging. Neuroimage ,2010,49 :1398-1405.
Stevenson CB,Ehtesham M, McMillan KM , et al. CXCR4 expression is
elevated in glioblastoma multiforme and correlates with an increase in
intensity and extent of peritumoral T2-weighted magnetic resonance
imaging signal abnormalities. Neurosurgery,2008,63 :560-569.
Rutman AM, Kuo MD. Radiogenomics ; creating a link between molec-
ular diagnostics and diagnostic imaging. Eur J Radiol, 2009, 70
232-241.

Marsh BJ, Stenzel-Poore MP. Toll-like receptors: novel pharmacologi-

cal targets for the treatment of neurological diseases. Curr Opin Phar-

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

macol 2008 ,8 :8-13.

Meng Y, Kujas M, Marie Y, et al. Expression of TLR9 within human
glioblastoma. J Neurooncol ,2008 ,88.19-25.

Rousseau A ,Mokhtari K, Duyckaerts C. The 2007 WHO classification
of tumors of the central nervous system - what has changed? Curr
Opin Neurol 2008 ,21.:720-727.

Mou K,Chen M,Mao Q,et al. AQP4 in peritumoral edematous tissue
is correlated with the degree of glioma and with expression of VEGF
and HIF-alpha. J Neurooncol ,2010,100.:375-383.

Kononen J, Bubendorf L, Kallioniemi A, et al. Tissue microarrays for
high-throughput molecular profiling of tumor specimens. Nat Med,
1998 ,4.844-847.

Liang Y, Diehn M, Watson N, et al. Gene expression profiling reveals
molecularly and clinically distinct subtypes of glioblastoma multi-
forme. Proc Natl Acad Sei USA,2005,102.5814-5819.

Pope WB, Sayre J, Perlina A, et al. MR imaging correlates of survival
in patients with high-grade gliomas. AINR Am J Neuroradiol , 2005,
26:2466-2474.

Wang C,Cao S,Yan Y, et al. TLR9 expression in glioma tissues corre-
lated to glioma progression and the prognosis of GBM patients. BMC
Cancer,2010,10.415.

Merrell MA | Ilvesaro JM, Lehtonen N, et al. Toll-like receptor 9 ago-
nists promote cellular invasion by increasing matrix metalloproteinase
activity. Mol Cancer Res,2006,4 :437-447.

(Yo H 91 :2012-08-16)
(ARGl R

SRR AL AR, FL BRI R E MR MR ¥R AL Toll #3249 KA KRTFOHBRARFHAA[I/CD]. FEEBEREF L E. &-FMK,2013,7
(1):109-112.





