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[ Abstract]  Objective To explore the effects of venlafaxine on anxiety and depression-like behavior in rats with

chronic restraint stress. Methods Thirty-six SD rats were randomly divided into control, model, and venlafaxine groups,
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with 12 rats in each group. The model and venlafaxine groups were given chronic restraint stress for 21 days, and were
restrained for 6 hours at the same time every day. Venlafaxine was administered intragastrically (6.75 mg/kg), and the
control and model groups were given distilled water intragastrically. Rats were tested for anxiety using the elevated plus maze
and scene fear test. Depression behavior was tested using the open field and forced swimming tests. Hematoxylin and eosin
(HE ) staining was used for the pathological examination of the rat hippocampus. A high performance liquid
chromatography-electrochemical method was used to measure the content of 5-HT, NE and DA in the hippocampus, and
plasma HPA axis CRH, ACTH and CORT levels were detected by ELISA. Results Anxiety and depression-like behaviors
in the model group were significant ( P<0.01). Pathological changes such as neuron loss, disordered arrangement, and
vacuolization of some cells were observed in the hippocampus of model rats. The contents of 5-HT, NE and DA were
significantly downregulated (P<0.05), and plasma CRH, ACTH, and CORT levels were significantly increased in the
model group (P<0.01). Compared with the model group, after treatment with venlafaxine, anxiety and depression were
significantly relieved ( P<0.05), hippocampal neuron injury was alleviated, the contents of 5-HT, NE and DA were
increased to different degrees ( P<0.05), and plasma CRH, ACTH, and CORT levels were decreased ( P<0.05).
Conclusions Venlafaxine significantly improve anxiety and depression-like behaviors in rats with chronic restraint stress,
and alleviate hippocampal neuronal damage, which might be related to the upregulation of monoamine neurotransmitters in
the brain and inhibiting excessive HPA axis stimulation in vivo.
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Table 1 Regression equations and linear ranges of three monoamine neurotransmitters

S3HTY) [m] )= 77 LMV (ng/mL) HRFRE (1)
Analytes Regression equation Linear range Correlation coefficient
5-HT y=158.71 x — 71.82 6.25~200 0.9910
NE y=100. 84 x + 621.91 6.25~200 0.9975
DA y=218.94 x + 439.79 6.25~200 0. 9984
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Table 2 Resulis of anxiety-like behavior test in the rats

265 R U TFHUE U FEIOE B[] L R R]
Groups TE OE% 0T% Freezing /%
Xt B4 Control 8.34 % 1.92 41.28 + 5.25 27.38 + 4.96 35.76 + 6.68
FERIL] Model 3.10 £ 0.69 11.45 £ 2.42™ 9.89 +1.73™ 87.39 + 13.84™
SCHIE 2 Venlafaxine 7.14 = 1.08% 39.87 + 6.39% 17.34 + 4.21* 57.26 + 8.96
XA, ™ P<0.01, SERAE,"P<0.05, *P<0.01,
Note. Compared with the control group, ** P<0. 01. Compared with the model group,*P<0. 05, *P<0.01.
®3 BHREIVEAEAT KSR (n=12)
Table 3 Results of depressive-like behavior test in the rats
415 KR53 EAEREY ANEhfTE] ()
Groups Horizontal score Vertical score Immobility time
X HEZH Control 46.72 + 6.31 10.07 + 1. 89 8.29 + 1.01
FERIZ] Model 14.73 £ 4.72™ 3.27 £ 0.51™ 32.71 £ 4.79™
ChiiEEY] Venlafaxine 37.10 + 5. 79" 5.44 = 0. 64% 13.75 + 2. 81%

T SRR AL, ** P<0.01, SR A, *P<0. 05, #P<0.01.

Note. Compared with the control group, ** P<0. 01. Compared with the model group,*P<0.05, *P<0.01.

R4 FAKRRESPHAMZBITE (ng/g,n=6)

Table 4 Hippocampal monoamine neurotransmitter content in the rats

EERil 5-FR
Groups 5-HT

ZHE ERER Z Uk
NE DA

X BE4H Control 249.81 + 27.91
FERIZH Model
SCHIEESEA] Venlafaxine

198.34 +29.73"
259.73 + 34.95%

398.91 + 45.29 199. 62 + 23.06
116.97 + 18.99*
149. 81 + 13. 60*

274.90 + 39.18™
379.67 + 42.51%

TE: S IRALLLEE, * P<0.05, ™ P<0.01, S HE,*P<0.05, ¥ P<0.01,
Note. Compared with the control group, * P<0. 05, ™ P<0. 01. Compared with the model group,®P<0. 05, *P<0.01.
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Figure 1 Pathological changes in hypocampal tissues of the rats

%5 KAKBUMY CRH ACTH CORT %8 (ng/L,n=12)
Table 5 Plasma CRH, ACTH and CORT levels in rats

4151 =W 308 %29 /8¢ (=W 3958 & B I i
Groups CRH ACTH CORT
*FIEZ Control 7.85 £ 0.96 4.27 £ 0.69 18.91 + 3.10
P Model 20.89 + 4.64™ 9.70 = 1.97* 37.37 + 5.81*
SR Venlafaxine 11.79 = 2.08* 6.84 £ 0.91" 26.75 + 4.72*

T ST RALLEEE, * P<0.05, ™ P<0.01, SHAILILLEE,*P<0.05, #P<0.01,
Note. Compared with the control group, * P<0.05, ** P<0.01. Compared with the model group,*P<0. 05, *P<0.01.
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