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Comparison and Application of Cell Imaging Technology of
Mesenchymal Stem Cells
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(Department of Spinal Surgery, the Third Affiliated Hospital of Sun Yat-Sen University, Guangzhou 510600, China)

Abstract Mesenchymal stem cells are a class of cells with strong proliferative capacity, multidirectional
differentiation potential and immunomodulatory ability. Studies have shown that stem cell transplantation may treat
a variety of refractory diseases, such as Parkinson’s disease, spinal cord injury and tumors. However, the survival,
distribution, proliferation, differentiation, immune rejection response and tumorigenicity of transplanted cells in
the host are still unknown, so it is difficult to obtain exact and strong scientific evidence of disease progression and
outcome after cell transplantation. Cell imaging technology (including radionuclide imaging, ultrasound imaging,
magnetic resonance imaging and optical imaging) can realize real-time and non-invasive tracing of mesenchymal
stem cells, so it has great application potential in the field of cell transplantation therapy and cell tissue regeneration
medicine based on the research of mesenchymal stem cells. This paper focuses on the basic characteristics of
mesenchymal stem cell imaging and its latest applications in medical research in order to provide more powerful
support for further research on stem cell transplantation.
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(] 78 i -+ 41 g (mesenchymal stem cells, MSCs)
R EAWAIIERE 1. 2 Mo AT Re A G
“TRE 7 B 48 B, E 2H 23 H sk i s 4 B IS R,
EATTRT LA 5 25 A2 AL, I BT i 3 s
ik DR TR A 9% 1 07 S W A s v Oy 1, AT L
VERIZIEIRTT IR ARE s AT 8 S T 40 )
% M REVRIT S PRHMEVE TR, e AR F
BERI O RO R DA R g 5. 4 0+
UMV 1 7 20— M K 40 M BB E N B
B B K NTE AR N . H2, AT RIS
S A Oy e S R SN < AN o TN 1 T N £ AN
G5 INE UL K s e o PR 4 1) R R 2 8 TF R . AHEL
GG BE G (B8 B HED) v it AT S s H 2k 2%
B 8 2 AR I (1) W 52 07 v, R RS S IMISCs
R S SIZI L o 6l 7 R PR 240 AR AR B R [ 45 T
SRR 2 AR %G IL IR R (magnatic resonance
imaging, MRI). 75 {4 (ultrasonic imaging, USI)
LA B BA T R . IR S R ]
DLAEAR N A S5 P 0 00 200 o £ B0 2% 1 L R B A
Tl AL 20 A . B ANE g, AT DO T OP A 4
FEE R PES. iR AR AT 70 BT VR I
PRATPEAL B S I R RS B T, I A2 7E fe 4 (M I PR TG
I W 2 v B 4 R RS AL ) 4 B R SR R 46
LA HE R TOME . AL 42k 2 P
RGBS 1 JE AR AE LA K e AT TAEMSSCsFE AR VR T
PR 2B T TR B RT SLH, B AE LA TT 2 R AT
AR AR AR 25, 1T 4R T 5 A ) 2 s B
NG, A2 AL AR VR T I SR A A PR AT 7T 2 fik gk
B H B SCRE AT TS

1 WS R G
1.1 IEEFXEHE & (positron emission to-
mography, PET)

PET /%4 Ji7 38 22 1) FH G B T8 48 0 25 65 — % A
A511 keVAHT7 [ AH 5 H By 1 24T 15 5 92
Hymab e, B EE, HH H R HEF-FDG.
“F-FHBG. "F-HFB. *Cu-PTSM. *“Cu-PEI fI*Zr-
DBN. il # K i, PETHUR IE R AR REH SR SR I L 2
A0 5 20 R0 AR AR A T, BN R B ARE . iE
8 7E Ao bR e T 9T s, PETHGAR AT LK i
I8 8] 7 HH 2R K B hsv -tk RE R ER 77, JIMSCs
AP IZ S e S ) R R G B 1 TG 6 4 B i

AL T F B, R DL 40 B o R Y P 2 R
I PR AL . LUOSE UM N\ B i A) 78 ot 4 i
(bone marrow mesenchymal stem cells, BMSCs)] 7
WA R A0 1l R LI I PR T BRI IR 8 T BMISCs
Ji b, I 4 a7 BORE N & R A) 78 5 T 40 B (syn-
thetic mesenchymal stem cells, synMSCs). i i "*F-
FDG PET/CTYE £ 1 M1 55 14 K 4T 18 1%, 45 R BoR,
synMSCs— 7€ 15 & A2 8 M8 A2 i, I 1 e s
H A4, SRIFPETH] FH i %587 i3 AU 4 *F-FDG AJ
Aor I EAS [ AC S A . YANGEE U HIPET
HEA2 VR ER B M AP ZobR AL FIMSCs, ¥Zrbric T2
L f) — R FIPETEIMEAUE S T MSCsTE HME AT LK i
[F) R B o

FE WG PR 78 82 I, HOFMANNZE15 5 1) 5
T B IRSTBUA B4 O WURE BE F8 3 22 BE AL AR 5% 3 fik
KRN ARG FIBMSCsA 73 4o F1100 mbq F-
FDGHE AT JBUH #7 1L BMSCs, "“F-FDGHx it 1 41 il £
ARSIk A A% i, AEAEAE O LA A 21 14%~39%
R A7 2 I, T e K 8 i AR U A £ 4
I, FEImPRIAET b, 4036 ER 1R 7T 68 DA 10 S ) A
[F AN E, F-FDG T4 bx i SEmg 1) w] 47 1 o 4 ik
SEIE T HARSE R A . ORI IR IR, BN TE
55 H ARBMSCs TV 7E B /R % B 16 97 A AR
YRR, FERRR AR 6T Jm, € *F-FDG-PET R Il
B 1) K 4 2 AR AU B AR G N, FR O A A VRS B A
BMSCs A fE & —FHG 7 B 7K U BRI R 3T SRS
1.2 BEF 45 E AL E AL R (single photon
emission computed tomography, SPECT)

SPECTE 5 1% G 1 =5 AR AL 1K) e A5 i 3
FRABL, BB Bl PR BUR PR R R S By T, &R
WA B A ARRMDME B HE R
TAH”mTc-HMPAOAN M In-oxine, ‘&4 T A /E T 40 i
PRAMRC FISPECT R B, e rh ! In-oxine s sl g™
BRI N, 32,8 R, AIKIE B KB 14K
“mTe-HMPAO 1 21y 3 38 =t 41 ffa JIEE 7 1%, 1 8 101y
6/, AT DLIESE M3 R PA B,

*“mTc-HMPAOAE A— Mg latE &4, Hedi il
TR 5 R 2 T IR AR AL ) A 38 i RS /K A
2E5W, I BN E A S . OLMOSE il it
%t mTe-HMPAOAR ic FIMSCs i ik i St Al BE 5G4
SR 25 Ja I A A A AT LU T R BN, BRI 2 S,
MSCsTE i S J5t A7 R & 5 TR P, T 9% 9 45 25 1
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SPECT U {7 I 32 BEAE 7 S i W& 3, 7R R
S84V BEEL, 15 B mTe-HMPAOTE 4 fifl P 7] DA%
T REATAE - IRk PN AT K P X 38R AR 8E VA (regional
limb perfusion, RLP)FZA, & 4l FH T 71 izt v Ji
AR IR IMSCSHETE IR YT « TEA SRR T, @i
i F1*mTc-HMPAO#R1c FIMSCsiff i 717 Ji 1E 7 2 Jik
TR P A Sk # k 3R AT RLP, BIF 90 K BN, 7 A7 4
RLP A J5 2 ik 42 T AR LP A J5 MSCsTE 2 5 # ik
A AR BB SRS R, S TRELAZE IR e 42 1
TE A Bl ke S5 R0 28 A0 i K S mTe-HMPAO
Pric FIMSCsfa & IR, 20 ik PIRLPRE % 5 I 5 47 195
JEorA, X R IR, BB EAR FAKIH BB
M TORRENTZ g el i 72 5 18- Sk Bl ik v S 1) vl 47
P, PN mTc-HMPAOKR1E IMSCSTE i 75 5] F R i
S 20 A R AR RS . 45 SRR, 18515256 5h W
P2 a5 51 3 T SRS, DURE Bk R R R R
5, SPECTENE 7R R 8 EMSCs 73 A i X 2
JEH . EARIG IR A B I R RS TR B, 2
TE24/NI 2 WG S ISR A7 AE, 3t — 20 1 B mTe-HM-
PAOFRIC FIMSCs A SEIAR 8 FRE R ER N . 7E—
T2 HhO I PRARIG A 78, 11645 Stk STE A o UL
FEBE A AE PR REVE R YT D J5 5~T R T i # FEMSCs
1897, WIBTT a6 21184 H 45 A8 FH”mTe-HMPAO
SPECTHE TR, 455K Bor, bRz ik M #EEMSCs Xt
SR NURESE 858 2 2 A 200, REAEAT RIS A
PSRRI PRAR DGRV TT 5 BT

"n-oxine & k8K L T K SHA, BEAEAERT 71 N
30 TE 5 20 6 A0 PR A B U R W B I O
46 B W, A BE A SPECT/CTH S A ) v 7R 85
Bk, ZhESIE 7 5" In-oxine s i 77 FIMR i 8277
L8 FF 0 S 3 R MSCs E 20t O WU FE IS FR 4 P9 3
1, fESPECT/CTEHME H L4 n] LUE B AL O L
rh R P AN SR I8 M (OMSCs IR R, I 3 42 B i R
7R, Bl 2 SURUR T AT T I BT
FCR N, At ik $i JE P AL M In-oxinedr id FIMSCs )5,
I i RN B O WL ZE /N R AR P, SR 5 H
CT/SPECT A% 52 A7 b5 10 B35 FIMSCs. 5 %} & 201
FH L, g dir 3F Ak 38 1 2Pk O JULEE ZE ) 9 (100 ik h
AE. FEAEYN /LIS 2. MSCsHIEN R AIIH A /13
AEEER, B H AT 8 In-oxine /R iEMSCs
FH T PR R B AR SS A FediaE, (R T A 248 i 1)
15 RIS 70 F B2 FrldE, @ " In-oxinebrid

CD133(-H)4H f # 1 ¥ 97 1< 30 DU FE (40N T 2
K124 H RIS 56 IR 3 ik o] 2k 1 B 35 25t DL
B In-oxine bR i 70 A I H 43 85 5% %3 K 4G 2
I A8 A A 20 22, 2 BCa JULAE B £ 2 e IR B ik Y
VEVEA FH In-oxinebric M2 L ¥ AR AH AR RS, vT
TE o I P T2 282 LR AT I 81 K R O P P o K
WAL T, "M In-oxinefF AR BREREF BAG HARRRI
e 3, Ad " In-oxineds ic IMSCs 3 A T Iifi PR X 4
SEPIRIATT 7R R AR —AME A RV T 78 07 1)

2 IZHSHRAR(MR)
2.1 MRIBGIR AR EAFHIE

MRIFAR B AT S5 2 AR st b 3 R AR L3R
PR S S AT BUR E R, AT DA R S R T
SR Te R A0 A A R T 44 2 R, BTG L
SRS DU, WL A AN RS2, i T s
JEVEL R VR T A M 0 (R REPER, MRIZE RS 25
JUAFE BB 245 0 A 36 AN AH 38 B AH S RIF 70 1) 2 S 4
BT H . FEDUA BO2E T G B 4008 7 T H o, MRI
R EA AR IR A A5 1) 7 BRI
FEMETT AL . MR A B R P A Al 2 30
75 5 A, vT Ll 47 LdEHIMRIE 5, 4
(1) FEEEFEMAT L2 A7 TR <6 1) T EL AR, 2
I R #5e ) V2 A8 FIMRIXS EE 71 22— Herp gL 2
E Y AL R A %, B AT AR AEA
FSONT ER) FEL 17 J 9 A R T RIS (2) 3= i H
SAAZR A R 5 M T2 ()R DL A A A 4K (superparamag-
netic iron oxide, SPIO)fi X%} E7f]. SPIOM H A 1R
e () R, PR AE MR 40 i 18 5 408 o5 3 5 1
AP (3) FEEL S TARE 5 3 AL A AT e R
#(chemical exchange saturation transfer, CEST), 411
AT TE FE7K BT T~ 5 /K BT T 28 o7 BN, K33
CESTHG EAric 4l FIMRIE 5 £ K (4) 2@
LW AN R T < S T B g LR 0T U FR)- PR AT B
PR RER R AEH], "FIREF B REUE &, KRR
FER M Z A 22 A R AR R ARAFAE T AEMA
ZUP AL, W8 FE 5B KR, A Lm kG
LA R A E Y
2.2 FHAMMRIA &R KR

FEAT F 5 T AR O 4E i BR i TR, 1B 40 B
&, MRIPJARIAAE T H IO AP IR B 27 33 Al iy 5 )
R TR 4 J 1 TR A2 425 Y AR MR
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of U5 (Can 2010 Bk 40 K FIURITO-NP), 75 Il PR A A58 A o
IBERAN A — )2 A8 FH B 51, {HIO-NPH&EN it
Bk B, 6 T JE AR 40 M S A (5] inMSCs), %255
(1) B P4 T b R 24 i 3 5 DA B P e A R BOMRIE
FPEK. FEMSCsH 72 H10-NP(10 nm) ) AT 44
et firp 2R LR TUORL (IO/PLGA-MP)RE 6 — 2 T2 _E 31 o
MRS, Bl an S s g PSR T 565, 5 5 HI0-NP
FHEL, TEZ0AR P 45 B B T 3G K3 A% . XUSEP a4
AR N 5256 % B, IO/PLGA-MPLEMSCsH (I AL A
SIEMMBRI AL W TR S ST 98 RE R A 1)
& RE 7S B A R [RIFFGUOSEPMATE 1A &k
R R R 2 AR OBUMR IR 7 2 R e
AL OE MR 1E X6 B, ZET1N BEIS I oA 2
DTX-13: MBI N ZEMSCSTEAR N 1A AT RS

TEFRRIRE R G, mT LG BE B A7 e, K2
BB IT PEZGAE H FNLE 25 10 550 T M DA IE 5 1,
HRORE T~ 28 5% 48 A0 D50 IV 7 A7) 1H 2 thE 53 M
R, I 4 A RS AT VR ) R SRR e I e R
KTWZ)IA K. E—IHFH, BMSCs# NF-200
B A BT AR AR SO 1R AL 1 9 K BIORL(Gd-
DTPA-FA)FFIT, XUFRiC IBMSCs 5 A7 1 K B F B
A, R FHMRIA] DUIE 5 bR FIBMSCs L #
oA, 15 2 H B A 40 B AR v B B Th BE ol ok
PR T RRUEHEEY s X T4 22 1R AT PRS0 B O L 2
I IR IT, F FIMRIZESPIOZN K Uk A ic (1) T 41 i
(97 VR AT BRER A A 7 T 51N T ol it b,
A48 H 3B MRUE SR 1A i R —Fh (Rl 1 75
1%, BIIMRIE 5 (1 25042 38 1 A2 HH SPIOZN K FiUREL 1)
WRPE S 1A A2 H 40 B s SR Y, - SPIO
XF BRI bR 10 48 B AS B A FH SRS U A% T 440 i 1 A=
17 DIREELST AT 75 R ALK RE ), 1 A SPIOXT E
FULE AN B R AG S BT A0 1) B B

T PR ET R S — Bl 2% B4R MRS FOR,
IR e AT LATE TE YRR TS S (5 5 15 0 T JE ) b 12
NP FAE20164F, B FUARGEE E O IUESE S B0
AP SR JRMSCs 1] 7544 P 417 57 17 I 49 KR 1%,
TX BT FO VR LG AR 20 BRTE AR N DA SRR AL B P R

BB PR ER O ANERIEMSCs iT# M firig, SEILF
I 0 AE A A A S S RS E BB BR RO .t el L,
PEPREHE R R B4R I AR S A - T IUIL
KR o

3 HBARKKUSD

USR] 8 75 75 A4 AR, 3@ 3 s 415
SR, A, DRSS ARARENE R, BARE
FE R B P I R % 75 2K, (R R AE 7R B4 M bsid
()7 B N FH R G 7 1 5 79 PR A K IR R 7 24 AR
T PRI PR B PR PR 7 M A1/ . KOSHKINAZER
R TS A AL R 242 29100 nm ¥ AT I
PR S FH 0 58 5 W0 0 K SR, 12 40 K SR £E 25 /04878
i) 5 A P USHS B2 H 3 50 T 8 75 X B S . 9Kk T
Bl 38 5 R R S X YR I AR SR Rk AT R
B, UEB T HAIATE AR ) 20 AR I8 . thAb,
7 ) — A E B PR R s H AR AL SRS L
CHENZEP B IR 7 —Fl g B4 I AR IR — A A LGl oK
RO, 8 I AR IEMSCs T AR 5 22 AR, SR AR
B 35 T AT 5, DR el 119 IF ey i 4 40 B R,
FAERRIC IR B R e s 0 1 18 75, (B 44k A
M <5004, A vTRC I 2 (0 2 rER, B BE
(R 5 PR I 5

BT USHE AR 2 5 52 2SR B I 2, £%
GU  ANF T A SRS I . A TE SR A R
BRAR, %o -k P9S58RI R 75 A8 Rt — AR TR
KIGJRBRME . ZHANGE PR H 8 R R I P %
TR R I USHEAR R A8 R AL OG5 b T8 Al
2 () A SR I 200 AL R SR 2R A ] 75 X 1 S
(I EME . SUNSECTIE Ik 8 75 I ) v e 0 R A 3%
HiE ST — N RIFIA RO, BAAME T
BMSCs /1) T V1 51, {HEMSCsH 1 Ji 76 74 3 1) W 2 Al
SE AN ARSI 8] RS HE S

4 FFRIK
4.1 TH 1% (Aluorescence imaging, FLI)

FLIH T2 6 % & IR FEBUR, B2 RT3
Y/ N SR N S P %5 NS B = e @2, o 2
10y ELHARIC I 2T A0 Rh BRIR] 3 (R 5 2 R R,
EGFP)Fric 5 RAH S5 &, 1 HLIA] 45 bR ad v] Sl 218
R A R IR AN S e 4 AR E AN T B 1 1L
, LIUSERBET T R 9K RS R 48, by -2-5E-
Mm% (diketopyrrolo [3,4-c] pyrroles, DPP)E &
. P4 & (polymerized caprolactone, PCL)H [H] 3 41 1%
%, JEPCL-DPP-PCLE &M K 5. WK
B, PCL-DPP-PCLAR L S IR AT 4H i 12, (2 ANF
T-MSCsH e 704k, %5 BOIE 7 A AT oA R
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S0, A, PCL-DPP-PCLAY K KL E 734k 4 J5 AT A%
FF 1598 11 9¢ )6 58 B, PCL-DPP-PCLYH K ki th ] il F
MSC v i AT RCER 23 A0 R A 20 e 1 B2, A BIR o]
T HCE IR ER . A, MENGEMIRIR T2 S0k
REUTENFEBMSCsIRSMIMA A 52 SR 1o F04H i BR
BEF N, H bR C . HERRERE IR
UF I AEIAR AV, BRI SR RS WITE T4l i
AL R A I A A A ) SN, FH AN A

MSCsF HE 167 T —FiA /& 20 235 A4
FUE IR YT TR0, SR A R A 25 2T 3R — A
FERCAPRAR . LISEUITE R AR SRS AL R 2 P B
M7 FRIC Fes0.@ %K 2 EL K Bk (Fe;04@PDA-
NPs)FIMSCs|a] ¥ % K& 43 3 67 (T8, VP65 T 4x
10 FIMSCs% 43 7 8 A7 (1 52 s VE S 1R, FRid 1Y
MSCsTEREF i kE AL LGS 5, SR 5 1% T3 n 2
7K. UEW] T Fe304@PDA-NPsT] i 7 3t F-MSCsf
HEpe i AR IT RIS ) 2 A AIATHE R TE ST
AR I T ZHANGEEWER F T — Fi 5 3 R (oleic
acid, OA)F it g 2 [ Bt A R (folic acid, FA)ZE & 1)
S P 4B 37 516 % & WI(AHP-OA-FA), AHP-OA-FA
A [ 2H 3 F1E NBMSCs R 40 B, 5K 8 oK v B
TEARAMIATRR ). AR APIE SHE R R 25 6 BUGAIE SE,
5 BMSCs#ll AHP-OA-FA-BMSCs#f k., AHP-OA-FA
1 5% 7 BMSCsI¥ il i m) M R 20k . BF AR OR,
TEIMIBMSCs 5 — Rl R & 45 & vl R e —Fioa A5 210
B[] A 1) e M ) AR, AT 24 L ) B ) s B
BT AT LARR = R Va7 U2 W AV T T B AR
A EAREMZ, BARET T K (aggregation-
induced emission, AIEYRF A W9k T2 BA 4
YIRS R G0 KR, B RR N A HTE IR 9712
YRR T2 — o R T LL A5 G H AR EL AR )
250 HE 3, B IRAEAR N BN W 7 MSCs Al T 1
LA, SZEL T S TE A AN A R ST AR AR e e T
PN BRI, J2& A A o BEAR 20 R B SR . K
4 3 TFLIM R BORA — 8 23 54 240 % 7 5
W, (A E T SR ER S SRR R T
KT, B o T ROR IR, A & o
T BT UG N ERE 2& — AR D
4.2 EYRS 5 (bioluminescence-based imaging,
BLI)

BLISFLIZER, B 2R R~ 4, F4%
PRI EA R CFR, TR T AT 4 A ) 2]

PIFET o IXTUEARE T Z X H AR T4 Mgk A7 24 K T
FEgm 4R DAL= AR 9L R, 75 BEAE 52 AR A 3 7
HeE o BRI FAE T 0] X 43 48 S R0 S 24 i,
FEHEBR e NAEFE 1 40 B 1Y TT . YAOSEUITHH30 A
ZIN B ST T JBE R A N B E AR, PR R
GBI A HE R /N B2 59459 B Luc-MSCs, 1E iR %)
VIR AL IE R ThAR G, 1 50 3 BT AS I AR S N
WAL, IF HRE B s Ta 4 Ja s i 2 k45
2y, FETBLURR, fEREES E12~14K, BHED
RAAE 5 I Luc-MSCsE & 1 A v] LARE kil 21, 78
BITESE, MSCsiF S 4 i 2R I I 17K
JGER M RA PE FIMSCs A B H 41 17 /£ Luc-MSCH# ik
ST, Luc-MSCsaEI B LE Ml N 8~9 K, 4 5 i&
SR BT SR 8 L AR M R A )
TE G LG [ R A 4 B 25 S LS5 . TAE L
.0 LR ZE (myocardial infarction, MI) i O I 55 %8 /5
TH], S afmCo LA AN FNAF V5 AN R PR 1) 1 41 g
BITMIPI I % . YAOSEWIRE M JIE i i1 AEMSCs 5
IKER IR AN 456 R RR - FUE — S BB S, 1
8 B AH A g 18 0 N B RN 0 G 3R I A RIMIT
/N BUFIVEGFR-2 )8 3 7 #% il N 3R I8 4k 1580k
FB A R IMIBL AL /N R . R FIBLIFE 75 0 31
WESC Y M AE IS AR &, O DI REIE R 10 I A K 3
B — AR S WK AT 3d 1 3G 0 28 i AR\ AN
LA AR 055 53 WA E B R 32 = R W T AEMSCsTR YT
MIFIT 2. T 2R Bg R I N 5 o B
IF=, EANESANRL =B T, AT sAE e
RAE T HAEH S B AR AT AR T R A R Y
RO, ABAE 5 NARF R B IR FE b, ATARAEVE 2 %
A DA S AC ERAR G it

4.3 EEE R}k & K AKX 1% (cerenkov luminescence
imaging, CLI)

CLIZ — PR FH B A o} 5 A S5 R 5 o S 1)
A% T . 20144F, CLIE Wk S H FMSCs I bR
TR INEST o 127 9 ) e KA s w7 A6 3 5 FH
TESIPET/RER AR 1 M . fEN—FiR
ARG T%, CLIEE 1 LA ERTR (65 g 07 A
TR 7R R R AL B B AR sSORI R R o (FLEH T
BB A TT 0 5 BR A% S AR A 5= 2, 7E
Y HT4E B AR DT VAT IR R R R E ETIR T,
CLIAE AT AN A2 JE A B PR b 48 B 7= B 0 70 1) A A0
.
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5 Wit RRE

— P2 AR A% 7 A 41T I T AR 2
AAFAER, — ARG OUT, AR08 I 75 2 v R U A
Ay R, JLHRAE N B H PRI T4 . EAEAR
1) B ART- 4R r] 0L, o] LSS [F] B g 072, H
1 SPECT. PET. MRI. USI. BLI. FLIFICLIE%
TFEIGEAEAFIRE S _F 1B ER R M 4 M 75 1R P9 S M
O, AHEATM B2 R &G RBEALED. B

PRI BET K H A R 12 2 A8 1 5 LR S 1) BEAR R AR
Ji BT, SRR G B YA B EAR H E 05
o T8 78 5T 20 O 40 B AR 5, FRAT TR
R ZEIE ST DT AN SEA SR, (1) BRSP4 i A
PR AE B ARR L (2) TR S AR Rk S 56
TC, NG AR AVE SR A A HERR S R 2 1. DRt <%
RS AR B s T Az, BRI FH DG 22 AU TEAZ 2R
JSAR AR A 11 R R SR U, [ IR P A 3 S 3R AR

®1 JIMEZEMBEARERANERLS

Table 1 Summary of information on several important cell imaging technologies

R IDE S5 % N N TR L s

Cell imaging Subgroup Main probe Superiority Inferiority

technology

Radionuclide ~ PET "F-FDG,"*F-FHBG, Nuclear probes can stably and effective- The necessary of using a relatively

imaging "F-HFB, *Cu-PTSM, ly label stem cells; having a variety of  large dose of radiolabeled cells; hav-
#Cu-PEL ¥Zr-DBN available and approved clinical probes; ing a relatively high risk of radiation

SPECT “mTc-HMPAO, great potential for transformation from  exposure for cells
n-Oxine animal research to human clinical trials;
the conversion cycle is relatively short

MRI Positive contrast agents con- The imaging method is simple and has ~ Magnetic reflective particles have
taining paramagnetic metals the advantages of high spatial resolu- not been clinically approved for
that affect T1; SPIO negative tion; the cell signal is excellent in cell labeling, and most of them are
contrast agent that affects distribution in the body temporarily unavailable in clinical
T2; molecular probe-induced settings; magnetically labeled cells
CEST; “F probe of magnetic have limited sensitivity and cannot
resonance contrast agent that reach detectable signal strength
binds metal ions

USI No special probe, generate ~ The most commonly used clinical imag- Lacking of sensitivity to the function

Optical imaging FLI

BLI

CLI

image by receiving and
processing the reflected

signal

Combined with direct
(fluorophore labeling,
directly labelled molecular
materials) or indirect
(reporter gene expression,
such as EGFP) labeling
technology, indirect labeling
can realize theoretical long-
term monitoring

Requiring the production of
luciferase, and then converts
luciferin into oxyluciferin,
which releases photons that
can be detected

Using cerenkov radiation to

detect light emission

ing method; safe and practical

The imaging effect is excellent, the
generated image is colorful, and the

object image is displayed clearly; the

basic research is mature, and the choice

is large; the intersection of biomateri-
als and medical research has become
the possibility of subverting traditional
imaging technology in the future

and molecular state of biological
materials and tissues (such as chemi-
cal composition); the wavelength

of the sound waves used to form

the image is relatively long, and the
spatial resolution is difficult to reach
the single-cell level

The imaging equipment and environ-
ment have strict requirements; there
are still many difficulties in clinical
application transformation, includ-
ing safety issues such as cytotoxicity
and disputes related to humanitarian

ethics
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