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Tab.1 Comparison of behaviors of five groups of mice in open field experiment and forced

swimming experiment in long-term experiment (n =7, x )

Time in central area
Group

Distance in central area

Zone transition Immobility time in forced

(%) (%) number swimming experiment ( % )

Con 10.27 £2.75 17.47 £2.40 50.56 +8.24 0.04 £0.01
LPS 5.32£1.00 12.84 +3.05 28.71 £5.39 " 0.15+0.03* "
CBD 8.37+£2.02 15.78 £2.41 45.29 +8.68 0.07 +0.02*
NCBD 14.37 +2.33* 21.03 +2.53* 43.57 £5.88 0.05 +0.01*
SER 16.00 +5.13* 21.18 +3.36" 53.86 +8.63" 0.03 £0.01%
F value 2.139 1.636 1.683 9.708
P value 0. 100 0.191 0.180 0.000

*P<0.05, **P<0.01 vs Con group; “P <0.05, P <0.01 vs LPS group.
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2.2 CBD REZFAKGIFIX LPS INRATZIEESE  NCBD 4 (P <0.05) SER ZH (P <0.01) s &t 1y
BHAURME  REREOLEAVR TR, Con HU/NRAALL, i, 3] CBD R AR I I 45 25 n hsf LPS i
LPS 2 /IN A A B J2 6 8 R0 e K EE b (P < SURRBOBEES . W 1,

0.05); 5 LPS /N AL, CBD 44 (P <0.01), 2.3 CBD K HZKHFX LPS /MR BT E

R2 @EERT 4 ENRY HERAIREH KRR RIT AR (n=5,x %)
Tab.2 Comparison of behaviors of four groups of mice in open field experiment and forced

swimming experiment in short-term experiment (n =5,x +s)

Time in central area Distance in central area Zone transition Immobility time in forced
Group (%) (%) number swimming experiment ( % )
Con 6.70 +1.41 14.38 +1.50 36.60 £5.98 0.02 +0.01
LPS 1.83+0.41" 7.47+1.56" 11.60 +2.64 0.10+0.03 "
CBD 9.30 +1.25" 15.15 +2.78* 46.60 +7.18™ 0.06 £0.06
NCBD 10.76 +1.87% 18.76 +1.41% 43.40 £9.22% 0.19 +0.11
F value 8.537 6.173 5.612 6.115
P value 0.001 0.005 0.008 0.006

* P <0.05 vs Con group; *P <0.05, *P <0.01 vs LPS group.
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Fig. 1 The effects of CBD and its nano-preparation on myelin sheath in mouse prefrontal
cortex detected by LFB myelin sheath staining method
A Light microscope picture of LFB myelin sheath staining x400; Red triangle arrow: myelin sheath; B: Comparison of myelin sheath number in
each group; C: Comparison of myelin sheath length in each group; a: Con group; b: LPS group; c: CBD group; d: NCBD group; e: SER group; * P
<0. 05 vs Con group; *P <0.05, P <0.01 vs LPS group; “P <0.05 vs CBD group.
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Fig. 2 The expression of SIRT2, Iba-1 and IL-1{ protein in the prefrontal cortex of mice

in each group detected by immunofluorescence staining

A SIRT2 immunofluorescence picture x400; B: Comparison of average fluorescence intensity of SIRT2 in each group; C: IBA-1 immunofluores-

cence picture X400; D: Comparison of the average fluorescence intensity of Iba-1 in each group; E: IL-13 immunofluorescence picture x400; F; Com-

parison of average fluorescence intensity of IL-18 in each group; ** P <0.01 vs Con group; *P <0.05, *P <0.01 vs LPS group.
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The effect of cannabidiol and its nano-preparation

on depressive behaviors in mice
Li Yuanping', Tan Hui', Meng Jingyuan', Yang Yan', Ma Tengteng',
Yang Zhengmao®, Ma Jiaging', Xie Jianping’, Guo Ying'
('Dept of Pharmacology, Faculty of Basic Medical Science, Kunming Medical University , Kunming 650500 ;
*Purui Biomedical Technology Co. , Ltd. , Huzhou 313000;
*Technical Service Department, Library, Yunnan Minzu University, Kunming 650500)

Abstract Objective To investigate the therapeutic effects and underlying mechanisms of cannabidiol (CBD) and
its nano-formulations on depression-like behaviors in mice. Methods A murine model of acute anxiety and depres-
sion was established by intraperitoneal administration of lipopolysaccharide (LPS). A total of 55 mice were ran-
domly assigned into several groups: for the long-term study, a control group (Con) , a model group (LPS), a can-
nabidiol group (CBD), a nano-cannabidiol group (NCBD), and a sertraline (SER) group, each consisting of 7
mice. In the short-term study, mice were divided into four groups: the Con group, LPS group, CBD group, and
NCBD group, with 5 mice in each group. Except for the Con group and LPS group, which were given distilled wa-
ter, the remaining groups were administered 25 and 50 mg/kg of cannabidiol and its nano-formulation via oral ga-

vage. The open field and forced swimming tests were employed to assess anxiety- and depression-like behaviors in

(T4#5% 454 M)
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immune cells. The expression of Card9 in the cornea of mice treated with Card9 siRNA was significantly reduced.
After inhibiting the expression of Card9 gene, the expressions of Card9, NF-kB, IL-13, IL-6 and TNF-« signifi-
cantly decreased and the changes of 1L-1B8 were most significant. In in vitro studies,Card9 exhibited negligible ex-
pression in human corneal epithelial cells, contrasting with its pronounced expression in THP-1 cells. After the in-
duction of macrophages, Card9, NF-kB, IL-18, IL-6, and TNF-a were significantly upregulated under the stimu-
lation of A. fumigatus. After inhibiting the expression of Card9, the stimulated expression of these factors was sig-
nificantly reduced, with the most notable change observed in IL-1B8. Conclusion Card9 is involved in the inflam-
matory development and healing process of A. fumigatus keratitis. Card9 deficiency can cause functional impair-
ment of macrophages and inhibit the expression of inflammatory factors to a certain extent, in which IL-18 has the
greatest effect.
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mice. Luxol Fast Blue myelin staining was employed to evaluate myelin sheath morphology in the prefrontal cortex,
and immunofluorescence staining was utilized to quantify the protein expression levels of silencing information regu-
lator (SIRT2) , ionized calcium binding adaptor molecule-1 (Iba-1), and interleukin-1@ (IL-1B) in the prefrontal
cortex. Results 1In the long-term experiment, the LPS group exhibited a significant reduction in shuttle times ( P
<0.05), an increase in immobility time (P <0.01), and a decrease in the number and length of myelin sheaths
(P<0.05) compared to the Con group. Compared to the LPS group, the depressive behaviors in the CBD,
NCBD, and SER groups were significantly alleviated (P <0.01), and the number and length of myelin sheaths in-
creased (P <0.05). In the short-term experiment, compared to the Con group, the LPS group exhibited signifi-
cantly increased anxiety- and depression-like behaviors (P <0.05) , downregulated SIRT2 expression (P <0.01) ,
and upregulated Iba-1 and TL-18 expression (P <0.01). The CBD and NCBD groups demonstrated a reduction in
anxiety and depression-like behaviors (P <0.05) , an increase in SIRT2 expression (P <0.01), and a decrease
in Tha-1 and IL-1B expressions (P <0.05) compared to the LPS group. Conclusion CBD and its nano-formula-
tions effectively mitigate anxiety and depression-like behaviors in mice. The underlying mechanisms may be associ-
ated with the reversal of SIRT2 protein expression, demyelination changes, microglial activation, and the levels of
inflammatory factors in the prefrontal cortex.
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