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Abstract

Malignant glioma remained grave prognosis (median survival 16-18 months),
despite all the advances in surgery, chemotherapy and radiation therapy. The
advances in the imaging modalities, including MRI/PET may provide a promising
prognosis/treatment tool for treating this disease.

The main target of this study was to establish a humanized animal glioma model.
The model is based on xenograft human glioma cells into the immune-compromised
mouse brain and successfully demonstrated with PET/MRI image fusion modality.
Fluoro-deoxythymidine /*® F-fluro-ethyl-tyrosine (F-18-FLT/FET) are molecules used
in cancer PET tracer.

In this study, the high signals of FET indicated that the successful model in
using huaminzed animal glioma model. Future work would be mandatory to establish

the tyrosine kinase inhibitors to treat this malignancy.

Key words: Brain tumor, PET
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Table 1
mAbs and TKls approved by FDA
S D Ao L Target Cancer indication
approved name
Monoclonal antbodies FDA-approved
Rituximab, 1997 Rituxan CD20 Lymphoma
Trastuzumab, 1998 Herceptin  HERZ2/neu Breast cancer
Gemtuzumab Mylotarg CD33 Acute myeloid
ozogamicin, 2000 leukemia
Alemtuzumab, 2001 Campath- CD52 Chronic lymphatic
1H leukemia
90y |britumumab Zevalin CD20 Non-Hodgkin's
tiuxetan, 2002 lymphoma
13| Tositumomab, Bexxar CD20 Non-Hodgkin's
2003 lymphoma
Bevacizumab, 2004 Avastin VEGF Colorectal cancer




7

AL REER

o

I F @ s 3 ®g (PET tracer preparation)
1) F-18-FLT

F-18-FLT 2 & = k& F Seppm it 2 i A2 - ffif2 » F-182 £35d
R (R3S R) 2P F R #- 180-enriched water & = % 18O (p,n) 18F °
-k 78 2. F-18 fluoride ion (-18,500 MBq) #:_} potassium carbonate % and
Kryptofix 2.2.2. (Aldrich Chemical Co.) - # =t #--k & 3 12 azeotropic
distillation(acetonitrile) & ¥ > © 5% 2 KF-18/Kryptofix £ ¥ F-18-FLT 2 % 5%
1 (5°-0O-[4,4-dimethoxytrityl]-2,3-anhydrothymidine) & {7 & & ¥ mi 2 & &
f& (Hcl):g {7 -k it (hydrolyzation) -

AT P2 4~ A e Bd B ik 4p ¢ 2 (semipreparative high-performance
liquid chromatography, HPLC ,Phenomenex Aqua column, 25 x 1 cm; 10% ethanol
in water; flow rate, 5.0 mL/min) & i B~ L & 2 3xbt v F B R F 2 &+ F-18-
FLT in 555-1,110 MBq (6%-12% radiochemical yield, decay corrected) - 2 semi-
HPLC % it 2. # 4 » ¥ 12 analaytic HPLC ( Phenomenex Luna C18 column, 25 cm

x 4.1 mm; 10% ethanol in water; flow rate, 2.0 mL/min; 287-nm ultraviolet and

radioactivity detection; specific activity, -74 Bg/mmol)rz a2 % & 48173 -99% -
- & 4= #-d normal saline (sodium chloride) #-f§+ ¥ d i i§ 0.22um & 3 > i& 7|

ﬁfﬁ i}i"g‘f’rl’};}—t’rﬂLL&l'bg’fﬁ:?iﬂ-F]"' /‘jg;«)}@a{ ’Fﬁ’
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2) F-18-FET

F-18-FET 2. & = 2. % 54~ = (2S)-O-(2-Tosyloxyethyl)-N-trityl-L-tyrosine-
tert-butyl ester » & = i #* F2owigdeid BA 12 F-18 1T 542 o

Hoacsbdit 2 HRFAd semi-HPLC & {74 H A2 A 015 « H=o L d
TLC 2 HPLC &~ 73 R 2 {6 AP » A% ¢ 2 ethanol % acetonitrile ¥ 2 d
GC:itfimtr » TP BTfdg R 2 RIE o 2 7 AR > HPLC k3t @ * ¢
11 Kinetx 2.6 p » C18, 100A, 50x4.6 mm - # ® & * (98% 25 nM acetate
buffer/2% acetonitrile pH 4.75 and a flow rate of 1.5 ml/min with UV detection at
275nm) #-F F g 0t o E s 2. F-18-FET & & e #% F 1 98-99% » cét3s & X 4
150-300 GBg/umol -



B 174 B BN

Mol 33 ¥ 7 u%k ¥ e (MicroPET/CT Imaging)

| & prpr & 4 Frps 6 (Midazolam 2 ketamine, 1 ml/100g) o j& & ## 5%
B2 %% 105£0.09 MBq A& 2. F-18-FET 2 F-18-FLT - 5 HFf p5 > ] B B
WA b R AR > PET BT 398 B 60-120 A 48 o i g chi £
A F K %t 350-650 keV - & = jrfs  (every 6 nanoseconds) o @ #Bz o 5
3 PSR R k2 14 2 (MAP reconstruction algorithm ) - 2= B2 o2 #% e 4 2k
AAF eI E2 2450 d 0-5400 fi4a v e A 47T ¥ (T2 R R R 2 A
7 - PET # 22 2% 2 ¥ 5 1L.2mm =+ > vortex size ¥ 3 0.3x0.3x1.0mm 3 =

oo BIERIEH ¢ F 33 % S (L2 iBAT o

A3 ¢ PET £ 0% & micro CT #4 (MicroCAT II, Siemens Medical
solutions) ~ MicroPET % microCT 2 it {7 & & 2. 2 iffe £ (manual
fusion) - *& % 2_ = % (region of interest, ROI) 5 3D = i » M B2 st =% &k
REA ST E e SR (Mg Bop - §) R R R (BT
B) o iFivtfii o i F-18-FLT/FET 2. e 2 A BH & » BV {42 # i@
(standardized uptake values, SUV)d T 5] 2> ;4225 @ SUV=CT(Dinj x W)

CT 5 jekz 3xs4ss A& radioactivity in the tissue - ¥ = 5 Bg/ml -

------

Wi Hz&8
SUVmax =2 ROl & d1z2 &3 kR
SUVmean % ROl z. T =k B



Coronal Sagittal axial
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A F A AT g R 4 1038 (humanized animal glioma model) > :&

\\

Tt + @2 FIEEER (PETIMRI) 2. ock 22577 2 o k% &k o
v B (tracer) VLSRR~ A FEG R mfe T G JR 44 4F 2 -] B (nude/ NOD
SCID as optional) 8 p {5 » BLZ A7 fo P BET cdi g B2 10U 2 PR o o A
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(1)} R (5 223 &)

BT R GHEYARE (nude) &4 S EEVNERACERF IR
FREE I 20-25 25 o EpepE s R4 e (isoflurane) feps ) & o A
Halg R * A Fgimre gk UBT (human cell line UB7) » 12 4e » 10% #52 w2
DMEM 32 % 232 £ 37C »5%= § itz 2447 - 954 p %30 fs
(trypsin) AJ t4 3+ fichm e 33 R B T AX10° e /e a2 (cellipl) & * o 4]
Ol REEIRE M T R ) RS PREEAR D PR E o N2 MR
REgE o ] 23 e 2 1 bf kMol R L kAR T2 B AR
Ak L e 2 (W) Sd S SRS e 3] BTN Rk R 2R
T A 4a(total 5x10°) o 36+ * 2 4LEF Gk * 27 BL4ER &1 PE B R E
Fp e pFe EEHF o ARS8 L w 1Rt > 57
FLloBitl B8R BFUTHEHPEETFo e K - F5%) 8
THPRERRAY > BB EGAE R W RREEREL ST o (d0%
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By 2 ME R AL -
JP B pevepl pcpE e A (TKI) 2o @ % > FE3-@ % gk b § % 20 Ao 4z
(imatinib/ Gleevec) 7 ipfz2 %4 » @& * 2_wP% $k 5 A #F fw P2 $& UB7 (human
U87 cell line) % -

TERELE

TR 2B E R RER PR L PR T 2 [ -18]H TR T B
A (F-18-labeled tyrosine tracer) » Z4&:¢ ./t + 2 % (MRI/PET) z & 4 % ijad
FPRE - Fokz 87 d Ao mie igInE b2 £ 7 > & (nude

mouse) s ¥ o A dRiE B2 (micro MRI (T2)) » 17 2 M88 % 2 Foild ©
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AR B P e Bt (humanized animal glioma model) » "ok R+ 12 s
i FE T P EdRE R (animal MRI)

7+ Bé (animal PET tracer) P 7z &¢
DR RGRERE o N E B GRISHEMNBEREE- BAETE HAN

o hm e 2B e HORS  MgiE TRk iR Bk ) (pre-clinical trial)2 t# S i AR o

"ﬁ4ﬂ%iﬁ4ﬂi§mﬁﬁﬁﬁﬁﬂéé%(Pw$EwE)
Tk ) o : (CTIPET) ¥t &

Figure 2. # 1= "% 3 & isotope-lebelled tyrosine tracer

F-18-FET

Tumor-1

Tumor-2

LR RETR R (R L) TR R @ o kL R AP
¥ AR Ry st o] B 4 F-18-FET 1% 4 o7 Bidhl (tracer) ¥ i < B
B gL o 3 6 200uCi 2. B4 5T g (radiotracer) & :d Fdcf 3300 7 8 » ®
R T F-18-FET f| BPEfg ¢ B2 il b 4c » F]R 7 0 iF L - B F
vz thE % TR (B.3) ¢
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B 3.

R BB R 2 ¥ PR 2 (Comparison of tumor vs. control group)
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= . F-18-FLT PET imaging

T84 ¢ F-18-FLT 4- % en§_faviepis jjcfis — 5o (tyrosine Kinase ) » F]t 4 H v
W2 o~ (uptake) AP¥F P DR K MR D R 0 AAF Y HE O LB o
4Fe k2o BV RlER F-18-FLT 2 & + 32 82 (PET) #0e ¥ 1 { P g% [4 -18]

AR -

\rn

] 5. F-18-FLT PET/CT fusion

F-18-FLT

Tumor-1 Tumor-2

22 F-18-FET * & > F-18-FLT &l fhpF R p —’;‘i‘._‘sla RAARR D T "IN
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] 6. [é: '18]*}‘?‘—’{ B.;j Elf]{ ﬁ)pﬁ%‘ ﬁ R R k_ ,#. B L ﬁh
F-18-F-18-FLT brain tumor vs. normal brain distribution
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Bl PRI BRSSP GEE > FRAT P MM - TP AR

PP R E 4 g sY (humanized animal glioma model) £ - # # 74+
AFBLEPEG AT BRI HR B F TR R ERL A Uge o
B T Ep G 5T 18 > 70 F RPREALAFERY T w5

AR (invivo) TRB T B ES 2R -
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Bl 8. 4 GBI L pR S H-R S B £ R B
MRI-PET fusion image of animal glioma model

MRI image

PET image

Fusion image

R F-18-FLT 2 A3 Bift | B 2 B deB 97 » ¢ g2t ¥ pig
e H MY R RR A B R ;Y (humanized animal glioma model) >
o fie F-18-FET 12 2 F-18-FLT 2. 1% #22c% » PlREF &) AR D

A #E PR (optimal collect timing) » 2 * ¥ i ip| 3 it vk o Fr | B (tyrosine

kinase inhibitors) z_ &4 T 5 o
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B 9. F-18-FLT in animal brain tumor without fusion

F-18-FLT-brain tumor rat F-18-FLT- control rat

transverse transverse

P & &

5




Fl* & 330 RIRR A ”{ga%fif%:)}';‘a AV T, R B 4 R
% 3 % #(FDG - fluoro-deoxyglucose) » ] 5 "&q3R2_ % B @~ 58 » F]p T & 51i&
Freve B2 H[12] o peveph gofF— 5 (Tyrosine kKinase 1) & fmre 3 4 2 & &
BT FIE A HA LIRS B AR G FREL L 44
[13] -

K,lrt TORFE R PR B2 R ARBL R T B (tyrosine Kinase tracers) z. ¢b s B
WFFLAFEGD AR T F A Y Sk 4e M e F-DOPA[14,15] » &

¥ & A Ap B 05 FP-CIP[16] > & F7 ik/a Bz (Alzheimer’s disease) 4p B 7%
o A =k 3-v (B-amyloid) [17] « Flit & F B2 AP B ¢ SRR B

Lo IR AR E R

AXEF AT ATEF R AR £ }%%51‘%9 BB AFLH
a5 (humanized animal glioma model) > fie & ¥ 50 #7 3 #73 B 2[4, -18]F i+

% 15 T _fLVRpR EcpE - <+ 1% B2t i@ (isotope-labelled (F-18) tyrosine kinase 1
PET tracer) -

- 2P HNY 0 K ¥ €8 X S TRA FES% (clinical trials) 2 %% 5

2 2% > ¥ kp &M (invitro) &EHN (invivo) Z FEH R R B4
fmRe > 4o BL (mouse) &+ Bl (rat)enimfetk o H R o @ F A Sglmie ko 4o
Helacells » %] % i@ % 232 % 4 (incubator) * it {748 ¢t (invitro) 2§ %% » F| W
AR (microenvironment) - 4einre b JLET (extracellular matrix) ~ e & G-
v (intergrin) ~ A 5 £ 39 727x (matrix metallopeptide) 2 = # #74 > 6 & %
2.3 % 0 BIERERIR . P ARV 4] (patient-derived xenograft
PDX) 2. s Hi:% » rr i@ D) £A4L - A e E BT H 5 (human
samples xenograft into animal) 2. = 3% > i& {7 &4~ fi fa 2 H LATR B

(microenvironment) 2./ % » & &g 2L F ¢ 2 F S5 [18] o
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Pl RFE RIS A I B 5 B o3t (humanized animal glioma
model) z == » W2 NEREE (MRI) FEZLER =% > 4 3R F-18-
FLT/FET = f& pev<pi-4p b & .1 B (tyrosine-related PET tracers) - "& 41
PRI R SR A L Sl B4 $TA B 3 T g (PET

tracers) egg f# o

dodk - 2 F B 0 T MBRE Y pRREL g e 4 & (tyrosine kinase
inhibitor) 2 >z % » #-{Peid (7 AR A REESR 0 T FREE R N X R 2

BT R R T 1S 2 B2 F g o
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