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Tab.1 Comparison of the anxiety-ike behavior of five groups

of mice in open field test in the long-term experiment (n =6 x +s)

Time in center Distance in center ~ Zone transition

Groups

zone ( %) zone ( %) number
Con 11.36 +7.33 18.59 6. 16 54.00 +£22.06
LPS 4.82£2.51 10.95 +6.94 25.17 £11.77**
THC 7.20 £3.50 15.69 +5.64 34.33 £16.48
THCN 14.27 £7.72 23.60 £8.45" 55,67 +14. 68"
SER 18.23 £13.67% 22,90 +8.57%  57.67 +21.23"&
F value 2.719 3.139 4.135
P value 0.052 0.032 0.010

** P <0.01 vs Con group; ™P <0.01 vs LPS group; P <0.05 vs
THC group.

2.2 THC
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(n=4 x=xs)
Tab.2 Comparison of the anxietyike behavior of four groups of

mice in open field test in the short-term experiment (n =4 «x +s)

Time in center  Distance in center  Zone transition

Groups

zone ( %) zone ( %) number
Con 7.78 +2.35 15.78 +1.78 42.25 +£5.06
LPS 1.44 £0.24**  6.04=1.15" 9.00£1.16**
THC 9.61 £3.16% 17.91 £5.96%  51.25 +18.14*
THCN 6.79 +4.13% 13.59 +6.77* 38.00 +11.78%
F value 6.043 4.983 10. 802
P value 0.009 0.018 0.001

" P<0.05 **P <0.01 vs Con group; *P <0.05 P <0.01 vs
LPS group.
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Fig.1 Comparison of the degree of demyelination in the prefrontal cortex of five groups of mice in the long-term experiment

a: PFC zone x100; b: Con group x400 c: LPS group x400; d: THC group x400; e: THCN group x400; f: SER group x400; Red arrows:

Indicate myelin sheath.
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Fig.2 Comparison of the average immunofluorescence intensity of GFAP and TLR4
in the prefrontal cortex of four groups of mice in the short-term experiment
A: Immunofluorescence of GFAP in the prefrontal cortex x400; B: Immunofluorescence of TLR4 in the prefrontal cortex x400; C D: Comparison
of the average immunofluorescence intensity of GFAP TLR4 in the prefrontal cortex of each group; a: Con group; b: LPS group; ¢: THC group; d: TH-
CN group; " P <0.05 **P <0.01 vs Con group, *P <0.05 *P <0.01 vs LPS group; P <0.05 vs THC group.
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Fig.3 Immunofluorescence images of GFAP in hippocampus in the short-term experiment x400

5 4 GFAP
(n=3 x+5)
Tab.5 Comparison of the average immunofluorescence
intensity of GFAP in hippocampal tissue of four groups of mice

in the short-term experiment (n =3 x %)

6 4 TLR4
(n=3 x+s)
Tab.6 Comparison of the average immunofluorescence intensity
of TLR4 in hippocampal tissue of four groups of mice

in the short-term experiment (n =3 x %)

Groups CAl CA2 CA3 DG

Groups CAl CA2 CA3 DG
Con  105.55+22.59 96.40+9.47  97.96 £19.38  85.28 +19.49
LPS  61.97+24.77" 58.37+22.88" 73.14£19.74  59.25 £26.07

THC  108.54 +12.40% 96.22 +6.55% 106.33 =16.61% 100.00 =18.73*

Con 122.97 £3.97  121.17 £22.47 125.50 +15.22  116.58 +4.57
LPS 133.63+£12.38 130.90+6.53  122.59+9.00  131.49 +3.10"
THC 108.18 £22.74 110.36 £11.63  106.05+9.82"  101.45+9.81" #

THCN 78.05+16.94  91.95+5.80% 88.38+2.28 72.07 +4.88 THCN 130.50 £11.42 124.61 £14.33 125.31+3.96  126.87 +6.57%¢
F value 3.848 5.865 2.325 2.562 F value 1.892 1.000 2.444 12.513
P value 0.057 0.020 0.151 0.128 P value 0.209 0.441 0.139 0.002
" P <0.05 vs Con group; *P <0.05 vs LPS group. " P<0.05 vs Con group; P <0.01 vs LPS group; “*P <0.01 vs THC
group.
(P<0.01); THC THCN .
o B THC
DG TLR4 (P<
0.01) . 4 6. °
LPS LPS
3 . LPS 24 h
12
THC °

LPS
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Fig.4 Immunofluorescence images of TLR4 in hippocampus in the short-term experiment  x400
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Ameliorating effects of tetrahydrocurcumin and its nano-preparations

on lipopolysaccharide-induced depression in mice

Tan Hui' Li Yuanping' Meng Jingyuan' Ma Tengteng' Yang Yan'

Yang Zhengmao® Ma Jiaging' Xie Jianping® Guo Ying'

( ' Department of Pharmacology Faculty of Basic Medical Science Kunming
Medical University Kunming 650500; *Purui Biomedical Technology Co. LTD. Huzhou 313000;
*Dept of Library Technical Service Yunnan Minzu University Kunming 650500)

Abstract Objective To investigate the antidepressant effects and the underlying mechanisms of tetrahydrocurcu—
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min ( THC) and its nanoparticle formulation ( THCN) . Methods Forty—six male ICR mice were randomly divided
into Con group LPS group THC group THCN group and SER group. A mouse depression model was established
by intraperitoneal administration of LPS. The anxiety and depressionike behaviors of mice were evaluated by open
field test ( OFT) and forced swimming test ( FST) . Myelin staining was applied to assess the extent of demyelina—
tion in the prefrontal cortex of the mice. The prefrontal cortex and hippocampus were further examined for the ex—
pression levels of glial fibrillary acidic protein ( GFAP) and Tolldike receptor 4 ( TLR4) through quantitative im—
munofluorescence assays. Results Compared with the Con group the LPS group showed increased anxietydike
and depressive-ike behaviors in both the long-term and short-term experiments ( P <0. 05) ; the degree of demyeli—
nation increased in the LPS group of the long-term experiment ( P <0. 01) ; the expression of GFAP was reduced in
the LPS group of the short-term experiment ( P <0.01) while the expression of TLR4 increased ( P <0.05) ; the
expression of TLR4 decreased in the THC group ( P <0. 01) ; the expression of GFAP in the prefrontal cortex of the
THCN group was reduced ( P <0.01) while the expression of TLR4 increased ( P <0.05) . Compared with the
LPS group the THC group showed reduced depressivedike behaviors in the long-term experiment ( P < 0. 05)
while the anxiety-ike and depressive-dike behaviors of the THCN group and the SER group were reduced ( P <
0.05) and the anxietydike and depressivedike behaviors of the THC group and the THCN group were reduced in
the short-term experiment ( P <0. 05) ; the degree of demyelination was reduced in the THC group THCN group
and SER group in the long-term experiment ( P <0. 05) ; the expression of GFAP increased in the THC group of the
short-term experiment ( P <0.05) while the expression of TLR4 was reduced ( P <0.05) and the expression of
GFAP increased in the THCN group ( P <0.05) . Compared with the THC group the THCN group and the SER
group showed reduced anxietydike behaviors in the long-term experiment ( P <0. 05) ; the expression of GFAP in
the prefrontal cortex of the THCN group was reduced in the short-term experiment ( P <0.05) while the expres—
sion of TLR4 in the hippocampal DG area increased in the short-term experiment ( P <0.01) . Conclusion Tetra—
hydrocurcumin and its nanoparticle formulation both exert significant ameliorative effects on depression-ike behav—
iors and demyelination in mice induced by lipopolysaccharide. The antidepressant mechanism of THC appears to be
mediated through the down-regulation of TLR4 and the up-—regulation of GFAP. The mechanism underlying the anti—
depressant action of THCN seems predominantly focused on the enhancement of GFAP expression.

Key words tetrahydrocurcumin; depression; tolldike receptor 4; glial fibrillary acidic protein; myelin sheath; li-
popolysaccharide
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