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ABSTRACT: Basic medicine, drug development and clinical medicine are three different fields, so researchments of life science
areas often can not be applied into clinical practice. Translational medicine,regarding disease as the center, aim to combine the three
different areas effectively, which can accelerate the basic research results applying to clinical diagnosis and treatment. Molecular Imaging
(M) is a discipline that can visualize the biological processes at the cellular and molecular level and execute qualitative and quantitative
research in vivo. It enables the biological characteristics of special molecular in tissue cells visually reveal in vivo by non-invasive
medical imaging technology. Molecular imaging technique is mainly used in diagnosing disease earlier, staging disease (stratification),
monitoring efficacy of therapy, guiding and individuating the treatment of disease and developing new drugs and other fields.
Translational medicine is disease-centered, and to expedite the results of basic research for clinical diagnosis and treatment. This paper
reviewed the characteristics of molecular imaging techniques, the role in translational medicine and particularly the clinical significance
in individuali-zed treatment.
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Fig. 1 Schematic representation of molecular imaging techniques in basic

and clinical application
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Fig. 2 Effect of molecular imaging in translational medicine platform



DMREYESHE www.shengwuyixue.com Progress in Modern Biomedicine Vol14 NO.2 JAN.2014 - 379 -

R A3 F AR A RS I 0 2 25 A SV 1 245 9 A R
2R R, LSRR SRR R EY, - F R GHEAR A&
FERR S B R IR R BEAS A AT SR s A U
B I, 2 G A SRR R 258 M AR SR
HARTFEWRHITR I ZALTE, TR A [F] (14 E25 S X LG 43
Mr AR R R 4 R I H Rk 2 fe sh ) &
GOk B AR . R FOL T EOE R PR ERE AR
RED , R T F AR ET B TR B0 o, X s ik TS
T30 L E SRS IS T 5 B T A 285 R, ) LA B3
FERE T AR BIG PRBTIATE I , 3 FE B840 A 1 R 2500 K 1
AR, AR AR . UMM R AR I A RE A T2
B RESE B BT Z K BRI T R R i BT XA Z
VR B AR ) 255 1 He 2 B 2 AR R o3 A TR, LS AR 5]
AR, AR TR EORA e SRR
e AR 2R YT R & o
4.2 FEERRBEISEAIA ST R E

O3 FRAAGHOR HA 5 B R e B AR S v YRR i, K
G R A SRR R . BrLL SR TR
AR BB AEDN E B IR BTG BI0 H R BB o 73 TR AR
RARE SR 5 0 TR B2 R BB W AR A
RN T AREORFRAER " IR S 143 0 B2EROR " (In
vivo molecular pathology technology, IMP ), X/ T 188 A
FNFEAG B 22 1 B AE S AR S ok AL AL 12 Wb 2 28 s AR
GF B PRV F3, T UL, 2 TR BRI 7> TR &
VA IR ET B S b 72 2 10 e S M i v & FR T R
YER o 73 FRARR TR S R 4 A PR IB T A [
IRITBE TR, R, — Lo 2 B RS HOE R A TR R
TEFE TR HE [ A 7 vh B R T RO, Oy T A AT
G PET/CT HAR T8 AT , REAZE Ao T3
8522 5 1999 44kt PET SRS 7 ROV i ifE PET Emis-
sion Tomography Response Criteria in Solid Tumors, PERCIST),
JAETZARIE H T — LS, (EJR A LA R 45 48 S il ) 52
1958 57 3 PE A FR 7 (Response Evaluation Criteria in Solid Tu-
mors,RECIST)#l PERCIST #ifi: 45 47 s %l 284 F 4%
HOR O AAEAE I IRY7 i RS 18 I SO AR RSSO

5 MNEERE

FeAL PR 2 B 2O IR T BRI W IR BT B
—o T RARBAR AL A i B T B B — L m Y
SEPE RO PR BT R — SEAE SRR IR BT RIF R 1Ly, L S A
HAE BT T RAGBORTENR IR AR R RN, 20 T2 B AR
SAEBG RIS WA MACIRTT b A Ok 2 AV
& # 3 R (References)
(1] A RS LA . AW E 25 KRB AR M.
Ao A R, 2009: 132
Science and Technology Ministry of Social Development Division.
Biomedical Development Strategy Report
Press, 2009: 132
(2] 24549, FAass, Ko B FERIKREAE LR & [M] R A
5 iR, 2010: 96

[M]. Beijing: Science

Chen Wan-jun, Fang Fu-de. Basic Medical Development and frontier
development[M]. Beijing: Science Press, 2010: 96

[B] & A& R AR AL ST @ 16 69 kM Ae 2 55 )], # 7
[E J7 34K, 2010, 16(4): 64-67
Wu Wen-kai, Yang Ai-min, Zhao Zhou-she. Regulations and
economic issues molecular Imaging faced[J]. World Medical Devices,
2010, 16(4): 64-67

[4] Dibble EH, Karantanis D, Mercier G, et al. PET/CT of cancer patients:
part 1, pancreatic neoplasms[J]. AJR Am J Roentgenol, 2012, 199(5):
952-967

[S] Van Westreenen HL, Westerterp M, Jager PL, et al. Synchronous
primary neoplasms detected on 18F-FDG PET in staging of patients
with esophageal cancer[J]. J Nucl Med, 2005, 46(8): 1321-1325

[6] Jacobs AH, Li H, Winkeler A, et al. PET-based molecular imaging in
neuroscience[J]. Eur J Nucl Med Mol Imaging, 2003, 30(7):1051-106
5

[77 Meng X, Loo BW Jr, Ma L, et al. Molecular imaging with
11C-PD153035 PET/CT predicts survival in non-small cell lung
cancer treated with EGFR-TKI: a pilot study[J]. J Nucl Med, 2011, 52
(10): 1573-1579

[8] Liu N, Li M, Li X, et al. PET-Based Biodistribution and Radiation
Dosimetry of Epidermal Growth Factor Receptor-Selective Tracer
11C-PD153035 in Humans[J]. J Nucl Med, 2009, 50(2): 303-308

[9] Tian Mei, Welch Michael J. Translational Molecular Imaging in Drug
Development: Current Status and Challenges [J]. Current Medical
Imaging Reviews, 2010, 6(1): 51-55

[10] McKeith I, O'Brien J, Walker Z, et al. Sensitivity and specificity of
dopamine transporter imaging with 1231-FP-CIT SPECT in dementia
with Lewy bodies: a phase III, multicentre study [J]. Lancet Neurol,
2007,6(4): 305-313

[11] Bengel FM. Atherosclerosis imaging on the molecular level[J]. J Nucl
Cardiol, 2006, 13(1): 111-118

[12] Hag AM, Ripa RS, Pedersen SF, et al. Small animal positron
emission tomography imaging and in vivo studies of atherosclerosis
[J]. Clin Physiol Funct Imaging, 2013, 33(3): 173-185

[13] Satomi T, Ogawa M, Mori ], et al. Comparison of Contrast Agents for
Atherosclerosis Imaging Using Cultured Macrophages: FDG Versus
Ultrasmall Superparamagnetic Iron Oxide[J]. J Nucl Med, 2013, 54(6)
:999-1004

[14] Liu Y, Davidson BP, Yue Q, et al. Molecular imaging of
inflammation and platelet adhesion in advanced atherosclerosis effe-
cts of antioxidant therapy with NADPH oxidase inhibition [J]. Circ
Cardiovasc Imaging, 2013, 6(1): 74-82

[15] Perrone-Filardi, Pasquale,Dellegrottaglie, et al. Molecu- lar imaging
of atherosclerosis in translational medicine [J]. Eur J Nucl Med Mol
Imaging, 2011, 38(5): 969-975

[16] Lim Remy, Eaton Anne, Lee Nancy Y, et al. 18F-FDG PET/CT
metabolic tumor volume and total lesion glycolysis predict outcome
in oropharyngeal squamous cell carcinoma [J]. J Nucl Med, 2012, 53:
1506-1513

[17] Wahl RL, Jacene H, Kasamon Y, et al. From RECIST to PERCIST:
Evolving considerations for PET response criteria in solid tumors[J]. J

Nucl Med, 2009, 50(Suppl1): 1228-1508
(THE4E 382 TT)



© 382 -

REYESHE www.shengwuyixue.com Progressin Modern Biomedicine Voll4 NO.2 JAN.2014

[7]1 Otsuki S, Hanson SR, Miyaki S, et al. Extracellular sulfatases support
cartilage homeostasis by regulating BMP and FGF signaling pathways
[J]. Proc Natl Acad Sci U S A, 2010, 107(22): 10202-10207

[8] Gomez-Camarillo MA, Almonte-Becerril M, Vasquez Tort M, et al.
Chondrocyte proliferation in a new culture system[J]. Cell Prolif, 200
9, 42(2): 207-218

[9] Van den Berghe L, Laurell H, Huez I, et al. FIF [fibroblast growth
factor-2 (FGF-2)-interacting-factor], a nuclear putatively antiapopto-
tic factor, interacts specifically with FGF-2[J]. Molecular Endocrinol-
ogy, 2000, 14(11): 1709-1724

[10] YanD, ChenD, ImH]J. Fibroblast growth factor-2 promotes catabolism
via FGFR1-Ras-Raf-MEK1/2-ERK1/2axis that coordinates withthe-
PKCO pathway in human articular chondrocytes [J]. CellBiochem,
2012, doi: 10.1002/jcb.24160

[11] MuddasaniP, NormanJC, EllmanM, et al. ImHJBasic fibroblast grow-
th factor activates the MAPK and NFkappaB pathways thatconverge
on Elk-1 to control production of matrix metalloproteinase-13 by
humanadult articular chondrocytes[J]. J Biol Chem., 2007, 282 (43):
31409-31421

[12] Cao B, Xu ZS, Xiao DM, et al. Biocompatibility of polylactic-co-
glycolic acid for culturing bFGF gene-transfected bone marrow
stromal cells and application of the cell complex for repairing rabbit
cartilage defect [J]. Journal of Southern Medical University, 2009, 29
(6): 1123-1126

[13] KimJH, LeeMC, SeongSC, et al. Enhanced proliferation and chondr-
ogenic differentiation of human synovium-derived stem cells expand-
ed with basic fibroblast growth factor[J]. Tissue Eng Part A, 2011, 17
(7-8): 991-1002

[14] LB R, 548 B E A 420 2 TAZ KB 49 3% v B 3LA5 A AL
[J]. P4k 5235504 4 &, 2006, 23(8): 3

[15] 2845, BoS s, SRS, . mAe M 45 B T EsvtE s 4 e fm e £ K
B 73R Y 3R n fedE A i A2 ey 4R R [J]. P AR R s,
2008, 25(10): 1

[16] Hargus G, Kist R, Kramer J, et al. Loss of Sox9 function results in
defective chondrocyte differentiation of mouse embryonic stem cells
in vitro[J]. Int J Dev Biol, 2008, 52(4): 323-332

[17] Handorf AM, Li WIJ. Fibroblast growth factor-2 primes human
mesenchymal stem cells for enhanced chondrogenesis [J]. PLoS One,
2011, 6(7): e22887

[18] Stewart AA, Byron CR, Pondenis H, et al. Effect of fibroblast
growthfactor-2 on equine mesenchymal stem cell monolayer expan-
sion andchondrogenesis[J]. Am J Vet Res, 2007, 68(9): 941-945

[19] Park KH, Na K. Effect of growth factors on chondrogenic differentia-
tion of rabbit mesenchymal cells embedded in injectable hydrogels[J].

J Biosci Bioeng, 2008, 106(1): 74-79

[20] Gunja NJ, Athanasiou KA.Additive and synergistic effects of bFGF
and hypoxia on leporine meniscus cell-seeded PLLA scaffolds[J]. J
Tissue Eng Regen Med, 2010, 4(2): 115-122

[21] Fong CY, Subramanian A, Gauthaman K, et al. Human Umbilical
Cord Wharton's Jelly Stem Cells Undergo Enhanced Chondrogenic
Differentiation when Grown on Nanofibrous Scaffolds and in a Se-
quential Two-stage Culture Medium Environment[J]. Stem Cell Rev,
2012, 8(1): 195-209

[22] Wang L, Detamore MS. Effects of growth factors and glucosamine on
porcine mandibular condylar cartilage cells and hyaline cartilage cells
for tissue engineering applications[J]. Arch Oral Biol, 2009, 54(1):1-5

23] AR R, A0 T KB HE AR T @k oh e f ik F o s
Bmpl]. P EAR TRFRS G EEL, 2011

[24] BoS M, F#7, YA T, % . bFGF #= TGF-13. sk 9} 32 3k S 3k F
Jie 3% 74 49 %5771 J]. Acta Univ Med Nanjing, 2006, 26: 322-325

[25] Solchaga LA, Penick K, Goldberg VM, et al. Fibroblast growth
factor-2 enhances proliferation and delays loss of chondrogenic
potential in human adult bone-marrow-derived mesenchymal stem
cells[J]. TissueEng Part A, 2010, 16(3): 1009-1019

[26] Khan IM, Evans SL, Young RD, et al. Fibroblast growth factor 2 and
transforming growth factor betal induce precocious maturation of
articular cartilage[J]. Arthritis Rheum, 2011, 63(11): 3417-327

[27] Ulbrich C, Westphal K, Pietsch J, et al. Characterization of human
chondrocytes exposed to simulated microgravity [J]. Cell Physiol
Biochem, 2010, 25(4-5): 551-560

[28] Li Q, Liu T, Zhang L, et al. The role of bFGF in down-regulating
alpha-SMA expression of chondrogenically induced BMSCs and
preventing the shrinkage of BMSC engineered cartilage[J]. Biomateri-
als., 2011, 32(21): 4773-4781

[29] Im HJ, Muddasani P, Natarajan V, et al. Basic fibroblast growth
factor stimulates matrix metalloproteinase-13 via the molecular cross-
talk between the mitogen-activated protein kinases and proteinkinase
Cdelta pathways in human adult articular chondrocytes [J]. J Biol
Chem., 2007, 282(15): 11110-11121

[30] Chua K, Aminuddin B, Fuzina N, et al. Basic fibroblast growth factor
with human serum supplementation: enhancement of human
chondrocyte proliferation and promotion of cartilage regeneration[J].
Singapore Med J, 2007, 48(4): 324-332

[31] Takafuji H, Suzuki T, Okubo Y, et al. Regeneration of articular
cartilage defects in the temporomandibular joint of rabbits by
fibroblast growth factor-2: a pilot study[J]. Int J Oral Maxillofac Surg.
,2007,36(10): 934-937

(E#EE 379 )

[18] Sorace AG, Saini R, Mahoney M, et al. Molecular ultrasound
imaging using a targeted contrast agent for assessing early tumor
response to antiangiogenic therapy [J]. J Ultrasound Med, 2012, 31
(10): 1543-1550

[19] Gee MS, Upadhyay R, Bergquist H, et al. Human breast cancer tumor

models: molecular imaging of drug susceptibility and dosing during

HER2/neu- targeted therapy[J]. Radiology, 2008, 248(3): 925-935
[20] Waerzeggers Y, Monfared P, Viel T, et al. Methods to monitor gene

therapy with molecular imaging[J]. Methods, 2009, 48(2): 146-160



