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[ Abstract] Objective To develop and validate a novel PET tracer, N-cyclohexyl-4-( (2,4-dichlo-
rophenyl ) (4-( fluoro-"*F) phenyl ) methyl ) piperazine-1-carboxamide ('*F-SQKJ-2), targeting cannabinoid
type 1 (CB1) receptors for diagnosing psychiatric disorders associated with fear memory. Methods ' F-
SQKJ-2 was prepared using a nucleophilic substitution radiochemical synthesis method. For the CB1 receptor
blocking experiment, 7 ICR mice were divided into blocking group (n=4; rimonabant for blocking treat-
ment) and control group 1 (n=3; no rimonabant blocking treatment). The affinity and specificity of "*F-
SQKJ-2 for CB1 receptors were analyzed based on the differences in "*F-SQKJ-2 uptake ( percentage injected
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dose per gram of tissue, %1D/g) by various organs between two groups. The metabolic stability of "F-
SQKJ-2 in vitro was studied using animal tissue homogenates. Ten C57 mice were used to establish fear
memory mouse models (fear group, n=6; control group 2, n=4), and the percentage of freezing time was
compared between 2 groups. MicroPET scans were used to detect the intracranial distribution of "*F-SQKJ-2,
and the relative uptake in each brain region compared to total brain uptake was calculated. Statistical analy-
sis was conducted to compare the differences in CB1 receptor relative total brain uptake in fear-related brain
regions between 2 groups. Independent-sample ¢ test and Mann-Whitney U test were used to analyze the data.
Results '"*F-SQKJ-2 was successfully synthesized with a radiochemical purity =98.0% and a corrected ra-
dioactive yield of (12.3£6.0)% (n=4). In vitro metabolic stability experiments showed that *F-SQKJ-2
was basically stable in the liver, blood, and brain within 60 min. The CB1 receptor blocking experiment
demonstrated that the uptake of "*F-SQKJ-2 in the brains of mice in blocking group was significantly lower
than that in control group 1 ((0.95+0.28) vs (3.44+1.16) %ID/g; t=-3.57, P=0.023). The percentage of
freezing time in fear group was significantly higher than that in control group 2 (43.28% (39.46% ,52.93%) vs
2.74% (1.52% ,4.85%) ; Z=-2.45, P=0.010). "*F-SQKJ-2 microPET imaging showed that the uptake of
F-SQKJ-2 in the cerebral cortex of mice in fear group was significantly increased compared with that in
control group 2 ((5.83+0.47)% vs (5.00£0.52)%; t=2.42, P=0.046). Conclusion " F-SQKJ-2 is

successfully prepared with acceptable radiochemical purity and metabolic stability, demonstrating potential
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for visualizing and quantifying fear memory.
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ZARE) IR, S F-SQKJ-2 XA [A] 2 B RUEE 12
PRI E I, 558, Y KA & T R i i
ﬁiﬁﬁ‘ﬂ%%@fﬁ %Fﬁﬂkkiﬁ%ﬁ]%zﬁﬁ%ﬁ%,u
SUEABIGT S5 , P g R v FE bk

Zi I, ZliﬁﬁﬁﬁbkiﬁﬁEmF-SQKJ-z,,\XT CB1 %%
TREAT R, B TR LA AR, i%ﬁiﬁﬁ
REM T2 T A 7 2 e 5T AR A AR S Xk
RARICIZ P I IS WAL T3 AL o 75 %%I,\o

PR A AEE I TOR 5

EETEAR (17 B WP S eSS RIRCRE S0

B s TR T BRI D5 G Elf%bx% BEATSA 0BT s RAR B F 5T
St s A5 B AR A BESERR & GRSCBE G Bil e
Ff5R AR

2 £ x #

[ 1] Pavlov YG, Pavlova NV, Diekelmann S, et al. Fear memory in hu-
mans is consolidated over time independently of sleep[ J]. Cogn Affect
Behav Neurosci, 2023, 23(1): 100-113. DOI: 10.3758/s13415-022-

01037-5.

Yan Y, Aierken A, Wang C,

with fear memory: potential therapeutic targets for posttraumatic

stress disorder[ J ]. Neuroscientist, 2023, 29(3) : 332-351. DOI.

10.1177/10738584211069977.

Kessler RC, Berglund P, Demler O, et al. Lifetime prevalence and

et al. Neuronal circuits associated

—
\S}
[

—
(98]
[

age-of-onset distributions of DSM-IV disorders in the National Co-
morbidity Survey Replication[ J]. Arch Gen Psychiatry, 2005, 62

[4]

[10]

[11

[

[12]

[13]

(6) : 593-602. DOI:10.1001/archpsyc.62.6.593.
Kessler RC, McGonagle KA, Zhao S, et al. Lifetime and 12-month
prevalence of DSM-III-R psychiatric disorders in the United States. Re-
sults from the National Comorbidity Survey[ J]. Arch Gen Psychiatry,
1994, 51(1) : 8-19. DOI;10.1001/ archpsyc.1994.03950010008002.
Wang SK, Feng M, Fang Y, et al. Psychological trauma, posttrau-
matic stress disorder and trauma-related depression: a mini-review
[J]. World J Psychiatry, 2023, 13(6) : 331-339. DOI.10.5498/
wjp.v13.i6.331.
Vaquero JJ, Kinahan P. Positron emission tomography : current chal-
lenges and opportunities for technological advances in clinical and
preclinical imaging systems[J]. Annu Rev Biomed Eng, 2015, 17
385-414. DOI;10.1146/ annurev-bioeng-071114-040723.
Kindt M. The surprising subtleties of changing fear memory: a chal-
lenge for translational science[ J]. Philos Trans R Soc Lond B Biol
Sci, 2018, 373(1742) : 20170033. DOI;10.1098/rsth.2017.0033.
Choi K, Le T, McGuire J, et al. Expression pattern of the cannabi-
noid receptor genes in the frontal cortex of mood disorder patients
and mice selectively bred for high and low fear[ J]. J Psychiatr Res,
2012, 46(7) : 882-889. DOI.10.1016/].jpsychires.2012.03.021.
ZRIG O AR, S AT R A RS 0 4 £ 7 MR DX
%iﬂf“:ﬂﬁ%?i&ﬁ&h‘ﬁ%ﬂm DRERUR LW SE [ ] AT 2N
BE2E S iRkee 24k, 2024, 33(5) : 393-399. DOI: 10.3760/ cma.
j.cn371468-20240116-00034.
Li Y, Huang H, Xu R, et al. The different prefrontal activation in
major depressive disorder and schizophrenia under eye emotion dis-
a near-infrared spectroscopy study [ J]. Chin J
Behav Med & Brain Sci, 2024, 33(5) . 393-399. DOI.10.3760/
cma.j.cn371468-20240116-00034.
okl SO BB, %, V' C-CFT PET WASEUIRE 4 BT iR AR
RS Bl RIE ) ] A RS 5 4 Fi R Ak, 2023, 43
(4): 216-220. DOI;10.3760/cma.j.cn321828-20211014-00354.
Jiang CF, Wu P, Ge JJ, et al. Establishment and clinical verifica-
tion of brain template for analyzing '' C-CFT PET imaging data[ J].
Chin J Nucl Med Mol Imaging, 2023, 43(4) . 216-220. DOI. 10.
3760/ cma.j.cn321828-20211014-00354.
T, okak, B, 55, 1SF-P1-2620 PET i 5 AG% A 7] A A1 e 6%
BB tau B A W5 BNZ W E SOARIRIDC AT )] sh AR R 2
ST, 2024, 44(5) ; 273-278. DOI:10.3760/cma.].
¢n321828-20240129-00042.
Huang G, Zhang Y, Wang C, et al. Significance of ' F-PI-2620

PET imaging for diagnosing tau protein deposition in patients with

crimination task ;

different cognitive disorders alongside cognitive correlation analysis
[J]. Chin J Nucl Med Mol Tmaging, 2024, 44 (5). 273-278.
DOI:10.3760/ cma.j.cn321828-20240129-00042.
LR, 0. ﬁrfﬁf B30 58 405 32 391 3t A B i R
MAEgEERR I PERESRS S TRGIRE, 2022, 42
(5): 313-320. DOI:10.3760/ ¢ma.j.cn321828-20211229-00455.
Jiang DL, Guan YH. Long-term clinical and neuronuclear imaging
sequelae of cancer therapy, trauma, and brain injury[ J]. Chin J
Nucl Med Mol Imaging, 2022, 42(5): 313-320. DOI; 10.3760/
cma.j.cn321828-20211229-00455.
Li Y, Li H, Liu X, et al. Regulation of amygdalar PKA by B-arrestin-
2/phosphodiesterase-4 complex is critical for fear conditioning[ J].
Proc Natl Acad Sei U S A, 2009, 106 (51) : 21918-21923. DOI.;
10.1073/pnas.0906941106.

(Yo B 3H . 2024-12-23)





