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Effects of SIRT1 in amygdala on chronic restraint stress-induced

depression-like behaviors in rats
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[ ABSTRACT] Objective: To investigate the effects of silent information regulator 1 ( SIRT1) in amygdala on depression-like behav-
iors in rats using chronic restraint stress (CRS) as a model of depression. Methods; Sixty male SD rats were randomly divided into six
groups (n=10 per group) : control group ( Control) , chronic restraint stress group (CRS), CRS + fluoxetine-treated group ( CRS +
FLU), CRS + saline-treated group (CRS + NaCl), CRS + SIRTI1-overexpression group (CRS + AAV-SIRT1), and CRS + empty
vector group (CRS + AAV-EGFP). Except for the control group, rats from the other groups were exposed to chronic restraint stress for
21 days. After the modeling, rats in fluoxetine-treated group and saline-treated group were, respectively, treated with fluoxetine (10
mg/kg) or saline (10 mg/kg) by gavage every day for 3 weeks; AAV-SIRT1 or AAV-EGFP was, respectively, stereotaxically injected
into the amygdala of rats in SIRT1-overexpression group and empty vector group, and the virus was expressed for 3 weeks. Rats in nor-
mal control group and CRS model group were not given any drug treatment. The depression-like behaviors of rats in each group were e-
valuated by sugar preference test (SPT), open field test (OFT) and forced swimming test (FST). SIRTI expression in amygdala of
rats was assessed by using immunoblot blotting. The number of SIRT1-positive cells in amygdala of rats was detected by immunofluores-
cence technique. Results; Compared with the normal control group, the level of SIRT1 protein and the number of SIRTI" cells in a-
mygdala of the CRS-exposed rats were decreased significantly (P<0.01), and CRS-exposed rats showed a significant decrease in su-
crose preference (P<0.01), less total horizontal distance (P<0.01) and less time entered the center field (P<0.01) in the OFT, a
significant increase in the immobility time of the FST (P<0.01). Fluoxetine treatment (P<0.05, P<0.01) or SIRT1 overexpression
(P<0.01) partially reversed the down-regulation of SIRT1 protein and SIRT1" cells in amygdala of CRS-exposed rats and significantly
improved the depression-like behaviors of CRS rats. Conclusion: Fluoxetine treatment partially reversed the down-regulation of SIRT1
level and the number of SIRT1" in CRS rats, and significantly improved the depression-like behaviors. The antidepressant effect of flu-

oxetine treatment may be related to the up-regulation of SIRT1 in the amygdala of CRS-exposed rats.
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Fig. 1 Results of Western blot
A . Representative immunofluorescent photomicrographs for
adeno-associated virus overexpression in the amygdala ( x
4, Scale bars =200 wm) ; B: The levels of SIRT1 in a-
mygdala from each group (x+s, n=3); FLU: Fluoxetine;
CRS; Chronic restraint stress; SIRT1: Silent information

regulator |

Tab. 1 SIRT1 levels and SIRT1 positive cells in amygdala of
rats from each group (x+s, n=3)

Group SIRTT levels SIRT1/DAPI
Control 1.0150+0. 0606 233.00+ 6.08

CRS 0.5432+0.0581 98.3324.83 ™
CRS + FLU 0.8421+0.0704" 189.00+24. 02*
CRS + NaCl 0.5504£0.1334 96.00+23.43

CRS + AAV-SIRTI 1.0780+0. 1392* 236.00+26. 06"
CRS + AAV-EGFP 0.6381+0.1326 82.33+17.62

CRS: Chronic restraint stress; FLU: Fluoxetine; SIRTI
Silent information regulator 1

*P<0. 01 vs control group; *P<0.05,"P<0.01 »s CRS
group
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Fig. 2
positive cells (%20, scale bar=50 um, SIRT1; red, DA-
PI. blue)
FLU: Fluoxetine; CRS: Chronic restraint stress; SIRTI ;

Representative immunofluorescence images of SIRT1

Silent information regulator 1
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KEHIW 352 86 45 5 5 CRS 4L AH Fb, ¥ 0 | 2%
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Sl E] N (P<0.01) ;5 CRS 44H L, CRS +
FLU 21 (P <0. 01 ) Fl CRS + AAV-SIRT1 4 (P <
0.01) K BB [E]J& 2> ; CRS + FLU 41 M1 CRS +
AAV-SIRT1 4K IA SRS [ AH e, 22 S TE 48 1 2F
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B Y5 CRS + NaCl 4181 CRS + AAV-EGFP 41K L
Rehistal 5 CRS 4UAHE, ¥R B 25 DL 4
B CRS BU BUAE AT P TT 007 8 1
i SIRTI #5977 LSS U 4 54T 0

Tab. 2 Overview of behavioural tests(x+s, n=10)

Group Sucrose preference (% ) Total distance (cm) OFTTime in the center (s) Immobility time (s)
Control 81.84+13.09 1786.6+317.2 3.750+1.556 232.9+21.4

CRS 45.38+18.87 " 1111.8+385.7™ 0.640=0.662 274.5+10.1"
CRS + FLU 69.59+17.38% 1796.5+391.4% 4.270+1.457% 243.7+20.7%
CRS + NaCl 45.25+18. 68 948.7+442.1 1.050+0. 562 273.5+11.7

CRS + AAV-SIRT1 78.42+14.37% 1762.2+242. 6% 2.950+1.355% 234.2+29. 5%
CRS + AAV-EGFP 37.71+ 7.38 1018.3+222.9 0.810+0. 676 260.5+15.2

OFT: Open field test; CRS; Chronic restraint stress; FLU: Fluoxetine; SIRT1; Silent information regulator |

*P<0.01 s control group; *P<0.05,"P<0.01 vs CRS group
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