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Abstract

Abstract

Human glioma with a bad prognosis is the most common tumor in the central
nervous system, accounting for 40% - 45% intracranial tumors. The main treatment
method for glioma includes surgical resection and auxiliary radiotherapy and
chemotherapy treatment for a long time, but its efficiency is still poor, with the 5-year
survival of less than 5%. With the development of molecular biology techniques,
people will further explore the molecular mechanisms of glioma development, and
seek more effective treatment measures under the molecular level.

Human malignant gliomas with high expression of epidermal growth factor
receptor (EGFR) can up-regulate vascular endothelial growth factor (VEGF) and
other angiogenic factors expression resulting in angiogenesis, whereas this newborn
blood vessels more promote tumor cell proliferation, invasion and distant metastasis.
Although surgical resection and postoperative radiotherapy and chemotherapy have a
positive role in the treatment of malignant glioma since the past decades, the
prognosis of patients has not yet been much improved. Therefore, a stable and clinical
relevant animal model of human brain glioblastoma multiforme (GBM) with high
EGFR expression, invasion and rich vascularization is a foundation for
experimentally treating glioma. The latest research data shows that proteasome
PSMB4 subunit may play an important role in the development of gliomas through
gene chips and siRNA method. In this study, we will develop a human brain GBM
orthotopic transplantation model in the nude mice expressing green fluorescent
protein (GFP), which will provide a more suitable animal model for glioma treatment.
At the same time, we will also preliminarily study the expression and distribution
proteasome PSMB4 subunit in glioma tumors using immunohistochemistry, RT-PCR
and other experimental methods, which provide a basis for whether the PSMB4 could
become a molecular marker for glioma diagnosis and target therapy.

Our results show that we have successfully develop the nude mice with GFP
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Abstract

protein expression, and the orthotopic GBM model in GFP nude mice with high

EGFR expression, invasion and rich vascularization, which provide a more useful
GBM orthotopic transplantation model in dynamic and in vivo observation of

glioma treatment. Compared with the control group, PSMB4 expression and

distribution in human glioma tissues were significantly higher(P<<0.05).

Key Word : GFP nude mice; Glioblastoma multiforme; Orthotopic model,;

Fluorescence imaging; Invasive growth; EGFR; PSMB4; immunohistochemistry
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1.1.1 BRI WA

P IRTR (Gliomas) &fa KA TFHEHMEZ PR, MOURR 2 Rt SR
JEIR L phas b R R I S A AR, SRTPR TR o MR R IR T ] 4
R 2 BB ALY AN R A b R R R AN, E PR T 5 & i R Al R 41 4R A
FRUE S A RAE AL, KR AE TG SMIE 2 & R, — R P 2R
JR R o G R SR R £ o5 PP PR 40%~45% , SRIRT SRR RN, XA
Toi B2 O SRR T SR, i 5 L AL AN PP b e ZH B URVR 14
BT R A AN A 22 TG R R

PPE TR 2 HRR R 22 2R G B i DL I IR o FE A 2 DR S LR T A
TN I, HUCHZ TP R B4R, =R G5 = I A LA
W T EZ, RTINS T A, FRFEE R WL T20~508 ], HAb
30~40% Ak, HAMEL0S fidn )LEINRZ W, N —A/NElg. &R0
2R VA I AR, R TEANNRE 2 WTO AR, 2R BRI R 2 WL T
g, FENREZ W T )LEAES, SRR K2 KAL) LE. SRUMER
[ B A AR AN R, A B TR A0 IR 22 R AEAE ORIk, 72 LE N 2 5 A4
TE/INR s 22 TN J 5 B4 R LT 30 A TR Bk s 2 5 Sl 22 LT 28 DU i =
/DRI PSR 2 K 2 BORAE T ORI 3R s i BRI SR LT 250 5 A T/ s 5

1.1.2 KRESHE

XA RGMR I 7 R R G2 F A 4W) Bailey A1 Cushing ( 1926)
LI RE 5 A 1 S B ke B A P 150 A el [ 85 2 At AT P R s A 428 36 AR i 2 2
WAL, RIEFIE RGIALUR A, S T #h &AM 8 LU R G i) e B 4y
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Gk S e 0 1) T B S T R 1) R BURFAE AT 1, B 0F S B A S E i R
cDNA TR 315 A 4 1l AN [ 88 £ 258 DR 20 BG40 1K Rk AT 3 25041, 24
AlmAR BRI TURE KRG AR, B T AEHZT (WHO 2007h0
DRARG (R Ml Kernohan KRG (£1.2) , EEMSEIFIHEEEHH
O R RS (R1.3), KBl WHO 7K RGN 2 . 2007#hi ) WHO
TR iR > RARHERR G & T S UG A Qe (o cDNA Tl R 1 AR X 1 e R
Sof Ff IR R AT BE AL AN WA 1) 3 2K o AR R 40 2R VAR BB 0% T BB T (Y B A R
TR MERE P IR, AR AR X £ 53 S T7 V24T SR A B HE RS 0 Wi 0o 97 28 38 1) T3
G, B, 1845 NIEEEA — B ERRBUR TR RS, BTk A REE
JS2 H I PRIGTT BT 2. BG4 T B2 SR AR N 43 0 B 22 Wit I
RIGTT T8 SVE R H & 30, AR T 4315 B 10380 1) o 88 4 248 o o ol

€, HEMRE RSB 2K,

R1.1 HABAARPRE RGIHERI 2K (20074ERR)
Tablel 1.1 The tumor classification of central nervous system of the world
liealth organization the in 2007

JigEg 432 WHO% 2%

[ Tumours of neuroepithelial tissue 25 _F Jz 2H 21 JifJgg

1.Astrocytic tumours A& /2 4H i i J&g

Pilocytic astrocytoma &4 Jig 78 2 JE 41 it & |
Pilomyxoid astrovytoma 40l &y Y & T 41 A Jed II
Subependymal giant cell astrocytoma =55 i~ B4 fifg 284 & 72 41 a8 I
Pleomorphic xanthoastrocytoma % JEZ {4 3 (20987 24 B2 TR 441 g Jee Il
Diffuse astrocytoma /5y 4 2 JE 41 i & II
Fibrillary£F 4 714 II
Gemistocytic A4 g A I
Protoplasmic [ 2% Y II
Anaplastic astrocytoma [A]45 4 & T 41 a8 11
Glioblastoma  Ji¢ i B} 4 i & IV
Giant cell glioblastoma L4 g 24 5 5t BR4H g &g IV
Gliosarcoma )i A1 IV
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Gliomatosis cerebri i i 5 I8 17
2. Oligodendroglial tumours 7> Ji52 J5 21 g fi e
Oligodenroglioma /b5 JI 53 4 fd J&
Anaplastic oligodendroglioma []7% 14 /D> 58 % ot 41 A Jeg
3.0ligoastrocytic tumours 7> 5 & T2 41 i /i J

Oligoastrocytoma /b 58- 5 T 41 f 8

B

Anaplastic oligoastryocytoma []745 4 /D58 - B TE 41 fifd)
4. Ependymal tumours == & & {5

Subependymoma =z 5 Il % B R
Myxopapillary ependymoma A4y FL IR Y = 5 fE IR
Ependymoma = 5 [BJE

Cellular  4HJf1 !

Papillary FL3R2AY

Clear cell iZ P4 g2y

Tanycytic fHH 41 1 84

Anaplastic ependymoma [i]45 1 % 55 iR

1S

5.Choroid plexus tumours fifk 2% M fifi &2
Choroid plexus papilloma fkZ%s A FL kR I8
Atypical choroids plexus papilloma 3 #7825 M FL kR
Choroid plexus carcinoma k% M Je
6. Other neruoepithelial tumours At FHZE b 57 iR
Astroblastoma /2 ¥ BE4H )&
Chordoid glioma of the third wentricle Zf = JiXi = [ 2 R FE I i IR

Angiocentric glioma Il A0 28 12 )53 J87
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Tablel 1.2 The tumor classification of central nervous system of Kernohan

1. Astrocytic tumors 2 JE 41 g J&d [ ~IV&
2. Ependymoma % & fRJF [ ~IVZ
3. Oligodenroglioma /b5 i Jii & [~V
4. Neurons-Astrocytomas 45 u- 2 41 s [~V
5. Medulloblastoma & R} 41 iU J&g [~V

R13 REMEIME = BTE 2R
Tablel 1.3 The tumor classification of central nervous system of the United
States neurosurgery association

Partial benign glioma i K 4 i) 12 5 I8
Pilocytic astrocytoma 4 ffd 84 2 T 41 M I
Subependymal giant cell astrocytoma =5 i T EL 41 Y 2 T2 40 o Jeg
Protoplasmic astrocytoma  Ji 3¢ 8 2 T i g I
xanthoastrocytoma 2% 787 71 B J2 41 i J8g
Subependymoma & [ T % B
Low-grade malignant glioma 18 /5 %4 i) it Jed
Fibrillary gemistocytic astrocytomaZF-4E% (AERERL) 400
Ependymoma = ¥
Oligodenroglioma /b5 Ji Jii 21 g I8
Oligoastrocytoma Y& /058 - 2 JE 41 &g
Optic nerve glioma #2858
Glioblastoma &L R
Anaplastic astrocytoma A28 14 2 JTE 41 fgJ&
Anaplastic oligodenroglioma [7]25 4 21> 58 {5 Joi 24 i 72
Anaplastic oligodenroglioma [7] 2% 14 Y& &1 112 i 7
Highly malignant glioma e & % 14 1 Ji2 U8
glioblastoma multiforme,
Gliosarcoma M5 PAIJE
Hemisphere glioma disease A i £k i i /&4 9
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R JiUR BB TR S R R B A VIR R, IRUE 2 2RI A K,
R AR R e, R ME AR, ARG, TFARIRAG &I, RT3
Rl . L1022 EEK, BRI ST R 2k e 22— DU UR R A R AR
AR 5 PR i T PR GEURT ] T U1 0k 240 B 18 A O T 4 ZE L AN W R A S it
B URNIR T R B 2y T LEI R O T R R .

1.1.3 ERRRE

1.1.3.1 ER4AFaME

2T S e e 2 g LI e b R PEIRE P SRR R R (T 50% 27 A
B S LM N2 FORRFERA A m g, 43508 11~20% Fi31~40
% o BTV IR T R AETE AR B R G IATATT IR AL, — MR 2 WL T8 R .
JLEE N 2 R AT B /M EER . SN . /Nl 5 B T4 847 o AR o (e FE
FE. fR28PE, 2007/ WHO 4380 R UG KRS0, i iR G R 0
pRigMEE LA (WHOD K T ~ 1140 , A2t B4R (WHOZ»2KIM1Z%)
AR 28 P W 5 1 22 TV B R BEAR R (WHOZ 2KV o B4 7 2 40 g
AT B A th T A KA /R IE WHO [ 2% BAMENR AR TR
1) PR 45 100 A9 B 200 M PR 40 PR (137 S 2R s R f 7 8 0 LN A4 e
TGO T 20 A T A0 R S R AR B AR I R T AN R, A L)L,
U AR D 1R 18] 2 SR o T P A P8 0 v Ve o AR T AT MR ) 2 T 4 e
TR A P 1 2 T 00 88 (9 N 2 502 A0 P P P B v 1 PR R4 g ™1
X AR 8 S P R i) A 1 2 T 20 98 P DXl RS T ek e 4 i 5 2 S TR AP AE A 22
12 o T TR) AR 1 2 T 200 96 1 22 T M S PR o 5 4 PR 11 S8 AR g T 2 T AE TE IR S
FHPY R 40 3 A=
1.1.3.2 SURFHERAEE

G Al B 1 TR 20 MR SRR AR I R T A8, WHOZ 26 1 ~ 114,
Horb A0 AR TR AR AR, 5 A R R 11120% . ZHZ A RFIER
A, MRHSNE KEM AR, FIALsH, REERE. ATE
20 L 20 2 TR A 0BG T B NI R 2 R 73 S8 b JH 50 PR ST P A T 4 R [X
Sy FEARP,
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