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Changes of content of monoamine neurotransmitters and expression of
neurotrophic factors in brain regions of rat models of anxious depression
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[ Abstract]  Objective To study the content of monoamine neurotransmitters and neurotrophic factor in the hippo-
campus, amygdala and prefrontal cortex in anxious depression rats, and explore the possible pathogenesis. Methods 60
SD rats were randomly divided into normal group, vehicle group, anxiety group, depression group, and anxious depression
group, 12 rats in each group. Chronic restraint stress combined with corticosterone injection was used to establish anxiety

and depression model, the modeling time was 21 d. After modeling, elevated plus maze test, open field test, and forced
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swimming test were used to evaluate the anxiety and depression-like behavior, HPLC-ECD was used to detect the content of
5-HT, NE, and DA in the hippocampus, amygdala, and prefrontal cortex of rats. Western-blotting was used to detect the
expression of BDNF and NT-3 in rats. Results Rats in anxious depression model group were comparable to the anxiety
group in time and frequency entering open arm time, and number of locomotor activity in open field, and it had a significant
difference when compared with the control and depression groups (P <0.01 or P <0.05). Immobile time in anxious de-
pression model rats was increased significantly when compared with the control and anxiety groups (P <0.01). Mean-
while, compared with the control group, 5-HT in hippocampus and 5-HT, NE in amygdala or prefrontal cortex were signifi-
cantly decreased in the depressive rats with anxiety (P <0.01 or P <0.05). Moreover, the content of BDNF and NT-3 was
significantly decreased in each brain regions compared with the control group (P <0.01 or P <0.05), and BDNF levels
were obviously decreased compared with the anxiety group (P <0.05). Conclusions Rats of anxious depression have sig-

nificant anxiety and depression-like behaviors. Its mechanism may be associated with the down-regulation of monoamine

neurotransmitters and neurotrophic factors BDNF and NT-3 in hippocampus, amygdala, and prefrontal cortex region.
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Tab.1 Regression equations and linear ranges of three monoamine neurotransmitters

BaRiieY) ] = 7 LMY/ ng/mL I FREL
Analytes Regression equation Linear range P
5-HT y=115.09 x + 22.263 3. 125 -200 0. 9965
NE y=113.5x + 604.4 3.125 -200 0. 9980
DA y=222.52 x + 9491. 1 6.25 -200 0. 9982
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Tab.2 Comparison of TE, OE% , OT% in EPM test in each group rats
ZH 5] Groups TE OE/% 0T/%
IEH X 82 Control 7.70 £2. 04 38.96 +7. 81 20. 12 +4.82
RN B2 Vehicle 8.10 +1.57 42,37 +9.24 20.87 £5.73
FE BRI ZH Anxiety model 4.00 £2.73% 25.00 +7. 122 10. 19 £2. 244
AR I ZH Depression model 1.20 £0. 4244% 8.33 £1.9244 3.60 +1.5744*%
FELEMINARZH Anxious depression model 5.30 £1.40 24.52 +7.804 7.72 +3.8244

T HIERALLEAP <0. 05, S B4 LLEA P <0.05, 44 P <0.01; 8B4 LE P <0.05, #P<0.01,
Note. P <0.05, vs the control group; 4P <0.05, 44 P <0.01, vs the vehicle group; *P <0.05, #P <0.01, vs the anxiety model group.

R3 ASUHREIE S RECS A SR L (n = 10)

Tab.3 Comparison of locomotive activity and immobile time in each group rats

4151 SERTEHIN B /s

Groups Locomotive activity Immobile time

IEH X IR Control 61.60 +14.30 8.60 £2.02

TN IBAL Vehicle 54.30 £13.41 13.20 +4. 82

FEJEAIRA] Anxiety model 23.00 +7.50% 14.20 £2.24
HAREIZH Depression model 11.80 +3.6544% 47.80 £8. 504 A%
FEJEPENARZE Anxious depression model 23.00 +7.314 47.70 £9. 91 A 4%

TE HIERW AP <0.05, S B ILEA P <0.05, 44 P <0.01; 5HEH ILE P <0.05, #P<0.01,
Note. “P <0. 05 vs the control group; 4P <0.05, 44 P <0.01, vs the vehicle group; *P <0.05, P <0.01, vs the anxiety model group.

=4

A LR B 1 DXL 8 ST (n =8, ng/mlL)

Tab.4 Comparison of the levels of monoamine neurotransmitters in the rat hippocampus

2051 Groups 5-HT

NE DA

IEH XS AR Control
VX IRAL Vehicle
FETERIAIZ Anxiety model
AR ZH Depression model

FELEPEMARBZ Anxious depression model

216.25 £32.32
198.10 £31.95
255.31 £21.204

75.31 £10.3744
159. 89 £8.734

405. 09 +34. 89 169. 61 +28. 41
385. 69 +20. 71 165.82 +32.13
446. 66 +37. 264 217.39 +25. 504
273.71 +£23.994

346.73 £19.25 =

124.16 +22. 634
138. 84 +11.30

E SR AP <0.05, SIEHA A P <0.05, 44 P <0.01; SIABLLHLE " P <0.05,
Note. *P <0. 05, vs the control group; AP<0.05, 4P <0.01, vs the vehicle group; “ P <0.05, vs the depression model group.
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F5  SHRRA X R FIKF-(n =8, ng/mL)

Tab.5 Comparison of the levels of monoamine neurotransmitters in the rat amygdala

29 Groups 5-HT NE DA
TEH# X REZH Control 383.87 +27.35 391. 88 +49. 39 214.23 £36. 16
RN REZH Vehicle 365.90 +29. 14 376.40 +21. 20 220.87 +18.73

SRR Anxiety model
IAREALZ] Depression model 277.07 +41. 724
FEJEPEAMABLL Anxious depression model 313.91 £32. 634

456. 20 £40. 092

506. 55 +48. 5744
252.35 £31.4744
304.58 +45.614

247.65 £22.214
181.50 £19. 054
192. 40 +19. 70

TE: SIEWAIHEP <0.05, 24P <0.01, GBI HA P <0.05, 24P <0.01,
Note. *P <0.05, **P <0.01, vs the control group ; AP<0.05, 24P <0.01, vs the vehicle group.

R6 A RBUFTAI He T X B8 FKF- (n =8, ng/mL)

Tab.6 Comparison of the levels of monoamine neurotransmitters in the rat prefrontal cortex

205 Groups 5-HT NE DA
TEH#XHHRZL Control 157.24 £33.31 214. 07 +23.50 120. 62 +14.95
BT IEZL Vehicle 161. 46 +45. 89 205.50 +37.92 116.77 =17.63

FEJEARIZH Anxiety model 196. 19 +19. 944 255.91 £23. 544 156. 12 £9. 964
AR YL Depression model 93.97 +15.504 134.92 +18.914 71.56 +7.864

FEEMEMABAL Anxious depression model

122.25 £24.914*

157. 44 +13.204 103.31 £24.33 "

H SIEW AP <0.05, 24P <0.01, SE B LEA P <0.05; SMARLHLLE " P <0.05,
Note. P <0.05, **P <0.01, vs the control group; &P <0.05, vs the vehicle group; * P <0.05, vs the depression model group.
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Bl 1 HPLC-ECD IS A R AR 1A (1 141
Note. A: Mixed standard solution of NE, DA, and 5-HT; B. Rat
hippocampus sample; C: Rat amygdala sample; D; Rat prefrontal
cortex sample.
Fig.1 Typical chromatograms of different
samples by HPLC-ECD
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Note. a) BDNF protein levels. b) NT-3 protein levels. c¢) Patterns of BDNF, NT-3 protein expression. A: Control; B: Vehicle; C: Anxiety

model; D: Depression model; E; Anxious depression model. P <0. 05, 4P <0. 01, vs the control group,4 P <0.05, 44 P <0.01, vs the ve-

hicle group; #*P <0.05, vs the anxiety model.

Fig.2 Expression of BDNF and NT-3 in the hippocampus, amygdala and prefrontal cortex of the rats(n =4)
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