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[ Abstract] Objective To compare the feasibility and efficacy of translocator protein ( TSPO) mo-
lecular probes N, N-diethyl-2-( 2-( 4-"® F-fluorophenyl ) -5, 7-dimethylpyrazolo [ 1, 5-a ] pyrimidin-3-yl ) ac-
etamide (*F-FDPA) and "F-(R)-( N-sec-butyl ) -3-fluoromethyl-N-methyl-4-phenylquinoline-2-carboxam-
ide (LW223) for the detection of abdominal vulnerable atherosclerotic plaques ( VAP) in rabbit models.
Methods Nine healthy New Zealand white rabbits were divided into group A ( control group, n=3) , group
B (VAP group, n=3) and group C ( VAP treatment group, n=3) using completely randomized design.
Animals were injected with *F-FDPA and "F-LW223 at the end of 12, 16 and 24 weeks. PET/CT and CT
angiography (CTA) was performed 40-50 min post injection. All rabbits were sacrificed at the end of 24
weeks after imaging studies. All abdominal aortas were collected for pathological and immunofluorescence ex-
amination. Repeated measures analysis of variance (Bonferroni test) and paired ¢-test were used to analyze the
data. Results Target-to-background ratio ( TBR; abdominal aortic lesion/left ventricular blood pool) values
of F-FDPA in 3 groups at the end of 12, 16 and 24 weeks were significantly different (F values: 68.09—
144.88, all P<0.001). At the end of 12 weeks, there was no increased uptake of F-FDPA in the abdominal
aorta region in 3 groups. The local *F-FDPA uptake of the abdominal aorta in group B was significantly high-
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er than the uptake in group C and that in group A at the end of 16 and 24 weeks( P<0.05 or P<0.001) , and
there were significant differences between group C and group A, with higher uptake in group C (both P<

0.01). In 3 groups, there was no significant *F-LW223 uptake in the abdominal aorta region at 3 time
points of PET/CTA imaging. At the end of 12, 16 and 24 weeks, TBR values of *F-FDPA and "*F-LW223 in
3 groups exhibited statistical differences (¢ values: 2.88-36.79, all P<0.05). HE, immunofluorescent
CD68 and TSPO staining showed more macrophage infiltration in group B than group C. Conclusion '"F-
FDPA can be used to detect VAP in rabbits’ abdominal arteries at early time compared to "*F-LW223, and
to evaluate the changes in the stability of vulnerable plaque after lipid-lowering drug intervention.
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BRI BEAT AR SR 2 FERE AT PET AR S PPAG
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ARAG R W) 5 — DA P v s 5 S e S B, 7
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liquid chromatography, HPLC) { ¥y F 25 [E ZZ FE/S 2y
7], YMC-Pack ODS-AM C18 £l &+ T H A
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255y o AR MEME SR IORTE = KR 9 H,
8 Hid, B K (53.8+2.3) cm A& (4.2£0.6) kg,
T 37 P 5 LG PR 1 O i 4% fE il 20~ 25 °C,
fEIE (40% ~60%) . F&5¢ 2 FEHLIE > A 3 4. ¥ Jd
REHBRPTFARA, B IER XA (A 4,n=3):
Ee sl AR SR 4 J8 G AT S S Sl DR A5 T AR, 4k
S m R IR A 24 J . mIRIRE -+ E Sk
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(1% IR i+ 5 % K 181 + 5 %0 25 B3 +89 %5738 i B, T
SYECE R BRI ) ISR 4 RS AT IE Sl kek e
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X H- G R DK T SRR o B A o T IC i T

NGRS, ARG B IZES IR T EERM
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SCIORARRET 12 h B8 AEOK, [A] b vk R S o3 5 1
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Je ¥ BRI, BT H IR B 1 3 ik & ik izt
Loy 25 LA BT — BT/ M A 3 F 3RS
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4. ""F-FDPA #1'"°F-LW223 (il 4s & PET/CT .
1%, " F-FDPA f il £ F0 i il 7 vk 4 B AR} 2
WERE R A S T 2R U F-LW223 &
B2 BR8] o 43l TIER S 465 12 .16 F1 24
JARATSRIGRNE =8k PET/CT 844, shse s
6 h A7 i SRl BRI (53 f 708K 3% % 2 e 224 B
GalE A A R TR i SR R A MR, 22 B 2%
A BRI 5 F-FDPA 5% F-LW223 37 MBq/kg
J& 40 ~ 50 min 17 PET/CT % 1%." F-FDPA F1'® F-
LW223 2 R BRI 1 d. BT CT ik E 44,
CT SRAE A% FEE 100 KV, HL3 14 mA )25 1.0 mm;
P47 PET AR, 2R IR B OR AR, SR AR B 8] 54>
PRAE 2 min, 32 ASPRAZ, SREERF ] R 4 min, RARES
WG 2R True D J5 AR B B A TRLG, TR
F I KBE AL 5 220 F B P I (AR ) 1E ROT,
H A A 3T SUV, 3153 SUV BEA L (target-to-
background ratio, TBR) , i ROI #Jilj4F 3 i , AL
FHME, TBR=J§ E kB SUV, /72500 % 1
SUV
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5. CT 1% 1% ( CT angiography, CTA), PET/

CT ARG , IRFFSN I ARALAS Bl , 0 R 5 %8 L 7] (st
IR, EHESERME TR 25 A BR A 510~20 ml) ,
TR ESINK CTA, CT S HE A HLE 80 kV,
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Xf CTA E4 5 PET &7 5 AL B HLE R R 5
6.9 FAH 2177 Je S 96 o i o 3 BB e A
55 24 JEPR PET/CTA WARSS 5 2 3RAL K, XF 1 T
PET GG HLA7 5" F-FDPA 5 B 5 UK I8 2 20 ik it
B St ) i, RIS 7 5 4% W T , 28
Wik BT R A XA S ZH 2L 3 um R
S L ARSI R T HE 4L F1 CD68 , TSPO
kLTS il
7.5983 20 B, SR T IBM SPSS 27.0 {43 #r
ol , AP 5 RS B E PR axs 3R, [R]APR
Bt 3 4 IE] LR P E A I o 7 22 404, TR L AR
Bonferroni % ;2 F4E7E 3 20 24558 [ 2 [R] 9 L A
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1. "F-FDPA #1"F-LW223 {945, *F-FDPA i
FEIE] Ry 68 min, SR T P AL TE B TR AR A 7 3 R
(20.1£1.5) %, 7=&hi% HPLC % &, ik 4li>98% ,
FiE R 371 ~626 GBq/umol, " F-LW223 {4 it S i
SR A A 10.54 min fl 11.49 min B30 555
HESH " F-LW223 (48 S X0l {4 B3 1if (7] (9.81 min Al
10.91 min) —3, " F-LW223 A IEW IE 1 b2
FEEEN (26.2+1.9) %, HALLE>99% , LT FE Dl 653 ~
987 GBg/pmol,

2. PET/CTA [EWlEE A 2% (E 1) ®F-FDPA 7£3 4
AS[RIEFA] 5 (55 12,16 F124 JE2K) PET/CTA 4%,
TBR B[R] 22 55 248 Ge it 2 SC(F E: 41 1H) 83.21, Hif
)35, 144.88 38 X AUn; 68.09; 15 P<0.001) , 74
12 JAPR WAgp, 3 21 32 3l bk X S Jo B 8. 4500
PR E ok TBR {H 43514 0.77+0.15 ,0.90+0.17 F1
0.82+0.13, 7E45 16 F1 24 JHAK B4+, B 4119 TBR
{H.(1.400.24 F1 3.66+0.68 ) 34 5 T[] B [A] £, 7% C 41
(1.18+0.09 F11.63+0.20, ] P<0.05) Fil A 2 (0.89+
0.13 F10.88+0.11,3 P<0.001) ;C 41 TBR {55 T
[R] BABS [E] 55 A A 2H (3% P<0.01)

BF-LW223 7E 3 £ A [F) i A) 5 PET/CTA 814
v, 6 32 30 ok DX 380 T W S SR A R H O e Ak (F
{H: ZH1A] 2.66, BF[EIZEN 0.98, 34 P>0.05 ;38 LA
F=4.28,P=0.005) ., 3 Zl7EAIA M [R] 55 TBR {HAZ 4k
Hy AR, A B 5524 R TBR{E (0.83
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0.14) &5 F45 12 F1 16 JE A (0.72+0.28 F1 0.66+0. 29,
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TES5 12,16 F1 24 84, 3 41" F-FDPA iy TBR
{E 400 255 T F-LW223 {1 TBR {H, 22 34 451t
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SIMTTRIBL CTA {54 B 2055 24 JF1K " F-FDPA
TR P I 3 B ko 72 FR AL ABL DA %5 B I B e
B . A4 4l I 45 ik [8) 5 4 B8 = Bh ik
CTA EGIE R WA 5 58

3.9 HE HE Je ez 55t CD68 il TSPO 4r#r. 5
24 A 3 41K B HE Je o 01, 15 = 3h ik F-FDPA
e B XS5 P B Jok oA RS 2 g oA Y TR 4 A A 4%
PR AR AN M2 3% £, 201 P F-FDPA $ B 5 VAP
ZIERIEASE . B RELNH CD68 Fi1 TSPO #2337 )t
I3 B it — 2R 52 L R A M A X 28 VAP X rp (19 3
Ko A HIE FESIKEREE R, AR UL CD68 F1 TSPO E
WEAR A R #2i8 . B 4L C 2 M 3= g ik 8 BE PN S 3
JE R R, W0 R 40 i 22, SR BE s T3 A% 0 P9 ] T

g’.‘\
)
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CD68 FI TSPO FH Ik B mg g i g 2 , H B 4] i
ZT C4l(E2).
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KBS 56 P 5 2 DX 350 019 0 4k 15 0 240 L o 22 o 22
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o GBS A AR 3 % S0 O i
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1P F FULARARLY) 20 4554247, Wi I  TSPO ik
KPSt 2~3 £
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'SF-LW223] , AW, B 41 54 BEHAE S 16 1 24 JE it S F-FDPA FH E Sk A Rk PERSE (F730R ) 5 C 45 RBEAESS 24 JH i S F-FDPA
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rs6971 JEPH 8RR . FE 2O UBPE R B
Grp, SF-LW223 5 8% 1 7 5 45 50 X 155 10 40 i 4K
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TR R ) AR BT

ABFgE Y, P F-FDPA ZEfili 718 2 EHL 38 B 1)
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T = g M S ) ) 1 J2E T 4G 0, HL B 41 5 5 B
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PA, AL, "F-FDPA A BETE A VAP 14,
REAE#E 0] TPSO fBREH BARBFFE 22 R /I RS
Ao SN N-Z-23E-9-(2-"F-4i £ 4 4% ) -5- 1 4 k-
2,3,4,9-PU A -1H-H: Mr-4-F [k i [ S-N, N-diethyl-9-
(2-" F-fluoroethyl ) -5-methoxy-2, 3, 4, 9-tetrahydro- 1H-
carbazole-4-carboxamide, “F-GE-180 ' F1 N-[ 2-
(2-"F-§0 A3 ) -5-F A SE 0 3 1-V-[ 2- (4-F A 0
TR ) M RE-3-38) ] Z Wk [ N-(2-(2-" F-fluoroe-
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AR 25 B N8 25 11 52 {4 (low density lipoprotein recep-
tor, LDLR) ™" 2%l & 1 (apolipoprotein, Apo) B/
SRR H 8 T Bl K RAR AT N-(5-9-2- IR A AL ) -
N-(2-"F-Ji & 3-5-H A LA I ) 2 BEME [ V-(5-fluo-
ro-2-phenoxyphenyl ) -N-( 2-"* F-fluoroethyl-5-methoxy-
benzyl) acetamide, "“F-FEDAA1106]""7 7E ApoE™/)\
S A Bl ks FERE AL B R AR o, bR PR A il 55
SR F BRI AR A B B R, S T
R Zhang %5 iAH 9 N-"F-JR £ W 3%-N-(2,
5- T HVAE R L ) -2- 2 3 — 2Rk [ N-"F-fluoroacetyl-N-
(2,5-dimethoxybenzyl ) -2-phenoxyaniline , "*F-PBR06 ] 7
ApoE ™" /N BRI FE RE AL 95 kA BH J FRE L, 22 R I BE
Yo/ LA He K 1 809 112, 5 3575 T xt I841 . i
32 J& ApoE ™" /N BEHL/ LA H B 8 T 22 S
ApoE™ /N, Kopecky 2" WF 5% i 2-1 6-4-2-
[4-(3-"F-J-P 506 ) R ] ks I [ 1,2-a ] L BE-3-
Hel-N, N-— 2 3 2 W i [ 2-( 6-chloro-2-( 4-( 3-" F-
fluoropropoxy ) phenyl ) imidazo [ 1, 2-a ] pyridin-3-yl ) -
N, N-diethylacetamide, "*F-PBR111]7E ApoE ™" /]NFi
SR FEREAL B RL HEAT RAR , K BB b i 5 R
Fitm , Hrp TSPO g T CD11b™ HuAZ 4 i Al A 1Y
BRI, FARBIFRIESE 1 [ TSPO 5 HI T4
A AL SR RERE A A8 B AT AT o EJR /N B
PRI BOEHATIR A ENL, 5 FIRERET AL,
AHIRSE I A" F-FDP A LA i | 1 3t | 7 38 45 35
PIA TR Ao R I AT R T A = Bl B4
FAL, HY CTA X 3 2 RS AT R W€ i, W] LU i
Ty Hb L A 5 RERR T 6 57 8
AWFFERIA R ZALAE T (1) FEA Tl /)N, 52
s R R L Ge o i fay s (2) b TR I 4% 1R 1Y
B, ABIESE v B AN A 552 58 CD68 Al TSPO
CRBE RN A T[] 5k U Ry AL 5 A, T 2 5% I AH <R 1)
oG bR R R AR — 2 SN A
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