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Abstract: Objective To explore the intervention effect and mechanism of Jiannao Jieyu Formula (f£if#Hl77) on hippocampal
synaptic plasticity in rats with cerebral small vessel disease related with depression (CSVDD). Methods Forty SHR rats were divided
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into model group, nimodipine (21.6 mg/kg) + butylphthalide (54 mg/kg) + flouxetine (5.4 mg/kg) group, Jiannao Jieyu Formula high-,
medium-, low-dose (28.08, 14.04, 7.02 g/kg) groups, with eight rats in each group, and eight WKY rats were taken as control group.
The rats were sc D-galactose (400 mg/kg) on backs for eight weeks, combined with bilateral common carotid stenosis (BCAS) for four
weeks and chronic unpredicted mild stress (CUMS) for four weeks to establish CSVDD model. The depression-like behavior of rats
was evaluated by sugar water preference rate test, open field test, forced swimming test and water maze test; ELISA was used to detect
nitric oxide (NO), endothelin-1 (ET-1), 5-hydroxytryptamine (5-HT), glutamate (Glu), y-aminobutyric acid (GABA), interleukin-6 (IL-
6) and tumor necrosis factor-o (TNF-a) levels in serum of rats; Cerebral blood flow was observed by laser microcirculation blood flow
imaging instrument; Hematoxylin-eosin (HE) staining was used to observe the perivascular space in CA3 area of hippocampus; The
pathological changes of corpus callosum in white matter of rats were observed by Prussian blue (LFB) staining; TUNEL method was
used to detect neuronal apoptosis in CA3 region of hippocampus; Immunofluorescence method was used to detect the expressions of
brain-derived neurotrophic factor (BDNF), synaptophysin (Syn) and post synaptic density-95 (PSD-95) in CA3 region of hippocampus.
Results Compared with model group, preference rate of sugar water in Jiannao Jieyu Formula group was significantly increased
(P < 0.05), autonomous activity was significantly increased (P < 0.05), swimming immobility time was significantly reduced (P <
0.05), and the escape latency and target quadrant latency were significantly shortened (P < 0.05, 0.01). Cerebral blood flow was
significantly increased (P < 0.05, 0.01). The levels of 5-HT and GABA in serum were significantly increased (P < 0.05), while the
levels of NO, ET-1, Glu, IL-6 and TNF-a were significantly decreased (P < 0.05, 0.01). The number of enlarged perivascular spaces in
CA3 area of hippocampus was decreased, pathological damage and myelin sheath damage of corpus callosum were decreased. The
number of apoptotic neurons in hippocampal CA3 area was significantly decreased (P < 0.01), and the expressions of BDNF, Syn and
PSD-95 were significantly increased (P < 0.05, 0.01). Conclusion Jiannao Jieyu Formula may improve the pathological damage in
hippocampus and white matter area of brain tissue, regulate the expression of neuroendocrine indicators, and improve the cognitive
and emotional disorders of CSVDD model rats by promoting the synaptic plasticity of the hippocampus, enhancing the nutrition supply
of nerve cells, and reducing the apoptosis of hippocampal neurons.
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#0 TNF-a 7K B9 E

KBBR8 E R A M, 3000 r/min 2§
O 15 min J B E38 o 44 HR 7R G 0d B A 5 4K
FRUMIE# NO+ ET-1. 5-HT. Glu. GABA. IL-6 fll

TNF-a 7K F
2.5 BT L AR S X MR =

KB ip 10%/K A% (3.5mg/kg) MR, Kt
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C M P H M L
2 EZENARERF T CSVDD KRB EFERMFN (X+s,n=8)

Fig. 2 Effect of Jiannao Jieyu Formula on autonomous activity of CSVDD rats (X £ S, n=38)

3.1.3  HHKBRIFKASI A Wl 3 Fos, S5XF
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4% (P<<0.05. 0.01).
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IR AR MR AR T R R 2 AR 77
FEA SxRALE: "'P<0.05 “P<0.01 **P<0.001; 5
BRI LS #P<<0.05 #P<<0.01 #P<0.001, FEIF
C-control group M-model group P-nimodipine + butylphthalide +

flouxetine group L-Jiannao Jieyu Formula low-dose group M-

Jiannao Jieyu Formula medium-dose group  H-Jiannao Jieyu

Formula high-dose group *P < 0.05 **P<0.01 P <0.001 vs
control group; *P < 0.05 *P<0.01 P <0.001 vs model group,

same as below figures
1 BRMEE S CSVDD KR IEKREFENE I
(Xts,n=98)
Fig. 1 Effect of Jiannao Jieyu Formula on sugar water
preference rate of CSVDD rats (X +s,n=8)
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Fig. 3
immobility time of CSVDD rats (X +s,n=28)

Effect of Jiannao Jieyu Formula on swimming
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Fig. 4 Effect of Jiannao Jieyu Formula on learning and memory abilities of CSVDD rats (X £ s, n=28)

3.2 {ERERZENS T CSVDD K IMEEF4aIhEERISZN

W s Fros, S5xFIA g, T%fééﬂj(mml{ﬁ
i NO KPR N (P<0.01), ET-1 /K V&EEE
F (P<0.01); SR ILES, Je TP+ T B+
ST AR AR 7 s TR IR AL T NO AN

60+
~ P
L 401 i
E i
g e -
S 204

ET-1 /KBS (P<0.05. 0.01),

3.3 EEXAERARTS X CSVDD AR BX L7 = B9 8200
K 6 fis, %55 A (BCAS RS 1 /) #

DR BRI, X RRZE b, HA 4l R RN

MR EY R ERK (P<0.01). AT TTE,

ET-1/(pg-mL ™)

E 5 EES T CSVDD AR ILES NO 1 ET-1 /KRN (X+s,n=3)
Fig.5 Effect of Jiannao Jieyu Formula on NO and ET-1 levels in serum of CSVDD rats (X + S, n = 3)
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Fig. 6 Effect of Jiannao Jieyu Formula on cerebral blood
flow of CSVDD rats (Xt s,n=3)

SRR LS, Je ST+ T AR ER AL (i AR 7
R OR U R Y B BT (P<<0.05.
0.01).
3.4  (EEXNERARTS X CSVDD AR 55 dh #4238 Bk
S LA

WK 7 s, SRR, ARRZH K R T
B 5-HT 1 GABA /K P& Ff& (P<<0.05. 0.01),
Glu /K F 53 BT (P<<0.01); SHRA A, e
b T 2R - G 7 T ZELRD ik s A e 7 2L
JEH GABA KFREE LJH (P<0.05), JEZEH ¥+
TORWR SR VT AR AR v R AR A
t 5-HT /K22 T (P<0.05), Glu /K FHIE T
B (P<<0.05).



« 5974 « PER 2023F98 B54% B 18  Chinese Traditional and Herbal Drugs 2023 September Vol. 54 No. 18
250 8000 — 8000
o —~ ":\
! 200 4 T
g lé 6000 'é 6000 PR
S 1504 = g . - -
g £ 4000- £ 4000-
£ 1004 £ =
= 2 - 2 20007
A S0 O 2000 é
0 0- 0"
C M P H M L C M P H M L cC M P H M L
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Fig. 7 Effect of Jiannao Jieyu Formula on 5-HT, Glu and GABA levels in serum of CSVDD rats (X + s, n =8)
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Fig. 8 Effect of Jiannao Jieyu Formula on IL-6 and TNF-a levels in serum of CSVDD rats (X £ S, n=8)
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Fig. 9 Pathological changes in hippocampal CA3 region of rats in each group (HE, x 20)
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10 BAEKXRBHRFXIEIHETL (LFB, X40)

Fig. 10 Changes of myelin sheath structure in corpus callosum area of rats in each group (LFB, x 40)
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Fig. 11 Apoptosis of hippocampal CA3 neurons in each group of rats (X £ s, n=3)
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