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Research on improvement effects of fingolimod on depressive behavior in a rat
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FTY720) 420 10 K, FTRANS - B4 (HE) a7k i S SUB A, FRK
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FRic Al A0 22 ST M IR T, P S B 98 1 o 2R G S BT B F 98 2 't Al
B RS & S R A R 52 R 5 1 3 (NLRP3) A5 /AR 5 AH DG 2 1 R Gk K
RO AR A5 IR X 2 L (DA) Frd ., 855 W IRZH BRI A A
L ) o 2 R K DR A 2 43 Bl (81,95 £ 9.06)% |, (59.72+8.32)% |
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(19.86+1.95) s, J§ =R 4 B N (3.93 = 0.65)% ., (28.75+5.94)% .
(24.63 +£3.21)% .(15.27 +2.58) % F1(6.08 +1.74) % , NLRP3 mRNA #i %}
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JHT-HH < BT 5 FF 25 (ASC) mRNA A Xt 3 35 7K 5F 43 51 24 1.00 + 0.14
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(662.45 +73.89) F1(748.96 £81.53) pg + g~ ', ARFGIZ X (NAc) DA & 4331 K
(2 186.53 + 124.97). (1672.84+109.25). (1 769.65 + 112.14),
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Abstract: Objective To explore the effect of fingolimod ( FTY720) on
depressive behavior in depressive disorder rats and its related
mechanism. Methods The SD rats were divided into the following

groups : Control group (normal feeding) , model group ( depression model
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kg™" FTY720 prior to

constructing the depression model, respectively) , with 10 rats in each group. The hippocampal tissue morphology was

construction) , and low, medium, high groups ( administering 0.1, 0.3 and 1.0 mg -

assessed using hematoxylin — eosin ( HE) staining; depression symptoms were evaluated through the sucrose preference
test; cognitive function was assessed using the Morris water maze test; neuronal apoptosis was detected by terminal
deoxynucleotidyl transferase dUTP nick — end labeling (TUNEL) ; levels of nucleotide — binding oligomerization domain —
like receptor protein 3 ( NLRP3) inflammasome pathway — related proteins were measured by quantitative reverse
transcription polymerase chain reaction (qRT — PCR) and immunofluorescence; dopamine ( DA) content in different
brain regions was analyzed by high — performance liquid chromatography. Results After different treatments, the sugar —
water preference rates in control, model and low, medium,high groups were (81.95 +£9.06)% , (59.72 £8.32)% ,
(62.34 £7.58 )%, (68.08+7.94)% and (79.61 £ 9.25)%,
(18.73+£2.06), (34.25+3.87), (31.64 £2.92), (25.97 £2.43) and (19.86 + 1.95) s, respectively;
apoptosis rates were (3.93£0.65)%, (28.75 £5.94)%, (24.63 +3.21 )%, (15.27 + 2.58)% and
(6.08 £1.74)% , respectively; NLRP3 mRNA relative expression levels were 1.00 + 0.17, 4.89 + 0.64,
4.31 £0.72,2.52 £0.58 and 1. 87 +0.25; ASC mRNA relative expression levels were 1.00 0. 14, 2. 67 +0. 53,
2.28 + 0.39, 1.54 £ 0.26 and 1.39 = 0.21; DA contents in PFC region were (795.42 + 64.38),
(547.93 £52.65), (571.08 £51.97), (662.45+73.89) and (748.96 +81.53) pg - g~'; DA contents in NAc region
were (2 186.53 £124.97), (1672.84 £109.25), (1769.65 +112.14), (1 904.27 £106.63) and (2 065.92 +127.58)
pg - g "5 DA contents in the VTA region were (1765.83 £108.29), (1 316.73 +115.84), (1 378.52 +94.36),
(1494.76 £103.21) and (1 653.94 +108.45) pg - g~
model group were statistically significant (all P <0.001). Compared with the model group, the above indexes in the

respectively; the escape latencies were

Compared with the control group, the above indexes in the

middle dose group were statistically significant (all P <0.05). Compared with the model group, the above indexes in
the high dose group were statistically significant (all P <0.001). Conclusion FTY720 can regulate neuronal damage
and cognitive function in depressed model rats, and its antidepressant mechanism may be related to inhibiting the
activation of NLRP3 inflammasome pathway and increasing the content of DA in the neural circuit of PFC — ARC — VTA.

Key words: fingolimod; depression; hippocampal tissue; prefrontal cortex; neurocircuitry; dopamine; nucleotide —

binding oligomerization domain — like receptor protein 3

PVAIAE & —F A R 22 1 D4R R 17 45 15V
S5 R F BN RAFAE A DL Co SRR F0s , ™ EE I 23
T3 2 Pl K A A RE AR, R 5 ) 4 R B Y B KR
W R, IR b 223 SRR T 5 — R (i I
T 245 SEHTIAR 25 iR 9T, (H 20k 40% BT RUR
, B B L M2 RO 5 R, CA
FEAE T, O BT A Ry I RIS JE] S E A5, 4k
5 W] it 228 388 JO N P 22 (] (8 e ¢ BUMARAE 1) &
AR IR BT DU G A 1 - B SE A RE 2 1
(‘'sphingosine — 1 — phosphate receptor, SIPR) 415 £ fif:
YPERNE SRS, ¢ F8 08 Jay Jeb 1 M ke 1 2R B
A2 R . ABRIE B eI Rt K
BRATIARA T A 4 52 0 K mT e i) A AL

MHE5TE

1 ##
4 SPF SRt SD K, B 6 J4, IR

17 (200 £20) g, W H L BERIR: . s AE rP= i Tk
5 SCXK (f5£) 2022 - 0001, AW 7 28 W5t P 15 27 B 3
Yie HE 22 b 2t vE (8 B4 5. WNMC - AWE -

2024291) ,
AmERH IR KR (FTY720) , B

¥ AR 0.5 mg, b5 SKHF6, i WHiE 2« [5 24 i
J20190024 , W4 [ ¥ -1 Novartis Pharma Stein AG /A ) ;
#hiRk 2 M ( dopamine, DA) , 4 & . = 98% , L 5
101185, 1 F A E £ bl 25 ai k@ BT e o I T AH G B
AFEHE H (apoptosis — associated speck — like protein
containing a CARD, ASC) B R%% & 28 46 1y b
1K 4 3 (nucleotide — binding oligomeric structural
domain - like receptor protein 3, NLRP3) . Hyilifi§ -3 -
R i & ( glyceraldehyde — 3 — phosphate dehydro-
genase, GAPDH) | it KX 4 [ i — 1 ( cysteinyl aspartate
specific proteinase — 1, Caspase — 1) 5|47, ¥y 5 4= T.
A TR W) 5 DA R I 5% A% B AR 1C B AR (terminal



824

v T R 25 PR gk R

Al M6 M) 2025 4F 3 7 (S 428 1))

deoxynucleotidyl transferase — mediated dUTP nick end
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TUNEL Z5 5 7 0 B2 BT 20 FOAR L o e 77

Control Model
2 a7 B e

B 1 AR DAL ANE -
Figure 1

Control group: Normal + deionized water; Model group: Depression model + deionized water; Low group: Depression model + 0.1 mg -

PHL(HE) e 455 ( x200)

Results of hematoxylin — eosin( HE ) staining of hippocampal tissue in each group( x200)
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MR TR BRI 4 3% R & (35 P <0.001),
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H1ER

B 2] 5 % B 4L b B, R R R R
NLRP3 . ASC .Caspase — 1 mRNA # X¢%€¢7K3izigﬁ%-
BT (P <0.001) ; Hfr i 5 6 A i Rz 5T 41 4
NLRP3 ASC .Caspase —1 mRNA FH Xf & 15 H) 50 # B 40
WETM(E P<0.001), 03k 1,
6 FTY720 33i%B#EEI KR PFC - NAc - VTA #i£2
INEE DA 2K

1RSSR i 1 2 R B R B AR 2 5 X IR E
i KR PFC X NAc [X il VTA X[ DA & & i %
FEAR(34 P <0.001) ;o 5 i 20 K B PFC X NAc
XA VIA X ) DA & ® ¥ Rl B % L J+
(P<0.01,P<0.001), 0032,

Medium High

P s "','v
% i

kg ™! fingolimod

(FTY720) ; Medium group : Depression model +0. 3 mg - kg ~' FTY720 ; High group : Depression model + 1. 0 mg - kg ' FTY720.

Control Model

Medium

B2 IS A St B AR 0 1 (TUNEL ) A 25 25 A S v ot 22 4 L 1) 94 T B ( = 100)

Figure 2
each group( x100)

Terminal deoxynucleotidyl transferase — mediated dUTP nick end labeling( TUNEL) detected the apoptosis of brain neurons in
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F1 FBUREEHIRE AR Z (R E 1 3(NLRP3)
SAE/IMAFHSCEE I mRNA YA X 2B K 19 LR (& % 5)
Table 1

oligomeric structural domain — like receptor protein 3 ( NLRP3)

The relative expression levels of nucleotide — binding

inflammator — related protein mRNA in each group of rats(x +s)

Group n NLRP3 ASC Caspase — 1
Control 10 1.00 0. 17 1.00 £0. 14 1.00 £0. 16
Model 10 4.89+0.64*** 2.67+0.53*** 2.95%0.43*""
Low 10 4.31+0.72 2.28 £0. 39 2.71 £0.42
Medium 10 2.52 +(. 58 1.54 +0. 26" 2.24 +0. 28"
High 10 1.87 0. 25" 1.39 £0. 21" 1.76 £0. 23

Dose refer to figure 1;ASC: Apoptosis — associated speck — like protein con-
taining a CARD; Caspase — 1: Cysteinyl aspartate specific proteinase — 1;
Compared with the control group, * * * P <0. 001 ; Compared with the model
group, " P <0. 001.

R2 AARBATHIT ST (PFC) - {RE#H% (NAC) - B4 a5
X (VTA) MZE PR 2 1% (DA) S LLE (2 +5)

Table 2
circuit of prefrontal cortex — nucleus accumbens — ventral tegmen-

tal area( PFC - NAc — VTA) in each group(x )

Comparison of dopamine ( DA) content in the neural

Group PFC area( ug * g™') NAc area( g g™ ') VTA area( e - g™h
Control ~ 795.42 +64.38 2 186.53 +124.97 1 765. 83 +108.29
Model — 547.93 +52.65*** 1672.84+£109.25* ** 1316.73 £115.84* * *
Low 571.08 £51.97 1769.65 £112. 14 1378.52 +94.36
Medium ~ 662.45 +73.89%# 1 904.27 +106. 63 1 494.76 +103.21%
High 748.96 +81. 53" 2 065.92 £127.58" 1 653.94 +£108. 45"

Dose and n refer to tablet 1; Compared with the control group,

*** P <0.001 ;Compared with the model group,™ P <0. 01, P <0. 001.
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PHZIREH PFC NAc J VTA3 M IX ) DA 75 &,
R BB IARFEAT R, 3 AT g 5 H AW ] NLRP3 48 JiF
RYBOEA Ko

ABEFEHEIR : FTY720 0] LLJE 15 AR ALK B
PR TCH SO RE , HHT M ARHLH] AT 58 A2 38 4o #1)
il NLRP3 48 5E /IMAGHE B3840 3811 PFC — NAc — VTA
P2 3R DA B =S
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