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[ Abstract] Objective To construct an animal model of post-stroke depression (PSD) based on the theory of

“depression, stasis, phlegm” , with the aim of developing and validating an objective assessment system. Methods
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Rats were divided randomly into five groups: control, depression, stroke, PSD, and Baishile decoction groups. A
PSD syndrome-based animal model was established in rats using a combination of middle cerebral artery occlusion
(MCAO) and chronic unpredictable mild stress (CUMS). “Depression, stasis, phlegm” were then evaluated in the
model rats using the Morris water maze, open field, forced swimming, and sucrose preference tests, and by detection
of neurotransmitter levels, brain tissue pathology, tongue and forepaw color RGB values, and blood rheology.
Results PSD rats exhibited significantly shorter target quadrant dwelling times, platform crossings, and climbing and
rearing frequencies, a significantly lower sucrose preference, and a significantly higher immobility time in the forced
swim test compared with control rats. Hematoxylin and eosin and Nissl staining revealed brain tissue damage in PSD
rats. Serum and cerebrospinal fluid levels of 5-hydroxytryptamine (5-HT) were significantly decreased, glutamate
levels were significantly increased, and tongue and forepaw RGB values were all decreased. Blood rheology showed a
hypercoagulable state and blood lipid metabolism-related indicators were significantly abnormal. Rats in the Baishile
decoction group showed significant improvements compared with the PSD group, including increased target quadrant
dwelling times, number of platform crossings, and climbing and rearing frequencies, increased sucrose preference,
decreased immobility time in the forced swim test, improved brain tissue pathology, increased serum and cerebrospinal
fluid levels of 5-HT, decreased glutamate levels, increased tongue and claw RGB values, and varying degrees of
improvement in blood rheology and blood lipid metabolism-related indicators. Conclusions The combination of

MCAO and CUMS successfully established a syndrome-based animal model of PSD exhibiting the characteristics of

389

“depression, stasis, phlegm” , with corresponding objective assessment criteria.
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Table 1 Comparison of the body mass of each group of rats at different time points(x £s, n = 6, g)

2H 5 R0 d N7 d N 14 d N 21 d N i 28 d
Groups Stress 0 d Stress 7 d Stress 14 d Stress 21 d Stress 28 d
pogiieEeel

345.2 £ 13.7 386.3 + 8.4 420.8 + 23.3 441.0 + 14.0 465.5 + 7.4
Control group

i

?flﬁl Al 336.7 + 13.2 374.8 + 14.9 408.5 + 15.8 415.3 + 23.2° 436.7 + 17.5°
Depression group
14
Aol 209.0 + 22.8%°®  269.3 + 19.9°®  325.7 + 32.6°°® 363.7 + 35.1°° 395.2 + 38.5°°
Stroke group
4
PSD % 202.7 £ 17.5%®  247.7 £ 18.0%®  274.0 £ 14.1°® 296.7 + 23.6°® 321.4 + 23.1°®
PSD group
EE 35U

213.7 + 28.5%°®  262.3 +20.1°°

Baishile decoction group

319.2 + 24.2%%4% 3545 1+ 3].5%%44

391.0 + 29.0%®44

0 50 RAAML,®P < 0.05,°%P < 0.01; 5 PSD ZHAHIL, 24P < 0.01, (FE/ZE)
Note. Compared with control group, ®P < 0.05, ®®P < 0.01. Compared with PSD group, **P < 0.01. (The same in the following figures

and tables)
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Figure 1 Track plot of Morris water maze in each group of rats
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Figure 2 Trajectory of open field experiment of each group of rats
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XU B AR 4K U Sy CAT X A2t
20 6L HE 3 A X 5, A2 B £, AR T
MR, (WK 3),

R3 BUREKMEF LB (v £5, n = 6)
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ZH 5 r
G/EEJ‘ Forced swimming test 205 WEKIEHER %
roups immobile time Groups Percentage of sucrose prefernce/%
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4 4
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s g
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Figure 3 HE staining result of each group of rats in the hippocampus CA1 region
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Figure 4 Nissl staining of each group of rats in hippocampus CA1 area

R4 HUARBULE NGRS 5-HT Glu FE(x s, n = 6)

Table 4 5-HT and Glu content of each group of rats in serum and cerebrospinal fluid(x + s, n = 6)

i ki
20 5 Serum Cerebrospinal fluid
Groups 5% (l%/ (ng/mL) AR/ ((pmol/L) 5@/ (ng/ml) AR/ (pmol/L)
5-HT/(ng/mlL) Glu/ ( pmol/L) 5-HT/ (ng/ml) Glu/ (pmol/L)
- HE 4]
RARAL 253.7 + 20. 1 18.8 £ 1.0 276.3 + 11.1 16.8 £ 0.9
Control group
4
D Tfﬂﬁliﬁ 224.0 + 12.4® 22.0+0.7°® 237.3 + 15.3°°® 19.8 + 1.4°
epression group
o 1 4]
Acrhal 243.3 £ 21.0 201+ 1.3 231.0 + 5.9°° 19.6 + 1.6°®
Stroke group
4]
PSD 41 201.0 + 16.2°® 22.9 £ 0.9°° 218.0 = 6.0°° 22.1+ 1.8°°
PSD group
X i
BRG] 228.0 + 10.3%4 20.0 + 1.544 251.7 + 3.7%%44 19.3 + 1.2%%4

Baishile decoction group

.5 PSD 4HAHIL, AP < 0.05, (TF#EME)

Note. Compared with PSD group, * P < 0.05. (The same in the following tables)
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x5 FAUKREEE ATREE RGBE(x £5, n = 6)
Table 5 RGB of tongue and forepaws of each group of rats(x £s, n = 6)
13 ;ﬁﬁ Fﬁwﬂ
ongue orepaws
Groups
R G B R G B
paicE::|
134.2 £ 8.5 73.8 £ 4.8 77.2£5.6 161.1 7.6 112.7 £ 15.5 102.6 £ 15.6
Control group

]

fr’fﬂﬁﬁ,ﬂ 127.8 £ 6.9 76.8 £ 8.7 81.8 + 11.2 151.3 £ 17.4 108.6 + 8.2 98.3 + 12.2
Depression group

4]

R 119.9+3.1°® 75.7+7.4 79388 122.8+10.0°® 87.8+ 16.0°  82.8 = 14.5°
Stroke group

4

Psb 117.2 £ 5.8%® 68.2+9.2  746+86 126.0=+12.1°® 81.5x11.3°® 70.4 = 10.4°
PSD group
N g
.§$Eﬂﬂ%fﬂ 130.4 = 2.5%% 759+ 5.1 81.7+6.7 148.0 + 5.1°%** 104.9 + 7.5** 94.4 + 5944
Baishile decoction group
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Figure S Representation of tongue of each group of rats

pogiceic!
Control group

kSN

Depression group

e

i
Stroke group

PSD4
PSD group

EESIL ]

Baishile decoction group

6 AR BT TR AR

Figure 6 Representation of forepaws each group of rats
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F6  AHARBUMKIT LA (2 £5, n = 6)
Table 6 Variation of blood rheology related indicators of each group of rats(x s, n = 6)

2H 51 13K FEE/ (mPa-s) 2 MZ5E/ (mPa-s) IR FHEAR/ (/L)
Groups Plasma viscosity/ (mPa-s)  Blood viscosity/ (mPa-s) Red blood cell aggregation Fibrinogen/ (g/L)
i HE 4]
AL 2.16 = 0.01 24.4 + 3.8 5.63 + 0.80 3.95+0.17
Control group
4
Wﬁﬁ'ﬂ 2.30 = 0.21 36.3 x 3.4°° 6.50 = 0.50 4.89 + 0.29°
Depression group
==t/
Al 2.38 = 0.01°® 32.7 + 4.5°° 6.36 = 0.32 5.24 = 0.04°
Stroke group
PSD ¢
il 2.42 + 0.08°° 43.6 + 4.5°° 7.28 + 0.32°° 5.81 + 0.04°®
PSD group
R 4]
E AR Sy 4 1.96 = 0.2744 27.6 + 4.5%4 5.36 = 0.46%4 4.42 + 0.574*

Baishile decoction group

®7 KHKEIME TG . TC LDL-C il HDL-C /K Fb# (x £, n = 6, mmol/L)
Table 7 Comparison of TG, TC, LDL-C and HDL-C content in serum of each group of rats(x £ s, n = 6, mmol/L)

25

\ TC LDL-C HDL-C
Groups
pogiicEeel
1.411 = 0. 149 0.295 + 0.074 0.385 + 0.110 0.659 + 0. 115
Control group
2
ﬁﬂﬁ' & 1. 620 = 0.260 0.414 + 0.092° 0.577 + 0.108°® 0.451 + 0.100°®
Depression group
14
Aerhel 1.464 + 0. 140 0.458 + 0.048°° 0.586 + 0.095°® 0.472 + 0.054°°
Stroke group
4
PSD % 1.689 + 0.191° 0.576 £ 0.092°° 0.924 + 0.180°° 0.262 + 0.051°®
PSD group
EE 35 W

1.331 = 0.276*

Baishile decoction group

0.327 £ 0.090**

0.454 + 0. 13544 0.405 + 0.081°®44
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