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[Abstract]

(GTJYJYF) on improving hippocampal neuron injury in rats with hypertension complicated with depression.

Objective: To explore the effect and possible mechanism of Gouteng Jiangya Jieyu formula

Methods: Totally 40 spontaneously hypertensive rats (SHR) rats were randomly assigned into model group,
positive medicine group, low dose Chinese medicine group, medium dose Chinese medicine group and high
dose Chinese medicine group, and another 8 SD rats were taken as blank group. The method of chronic
unpredictable mild stress combined with solitary raising was used to intervene SHR to replicate the model of
hypertension complicated with depression. At the same time of modeling, low dose Chinese medicine group,
medium dose Chinese medicine group and high dose Chinese medicine group were given different doses of
GTJYJYF (6.35, 12.69 and 25.38 g/kg), and the positive drug group was given Levamlodipine Besylate (0.45
mg/kg) and Fluoxetine Hydrochloride (1.80 mg/kg). The model group and blank group received interventions
using identical distilled water for 6 weeks. Tail artery systolic blood pressure was measured by non-invasive
sphygmomanometer. The depression—like behavior of rats was evaluated by Morris water maze and open field
test. HE staining was used to observe the morphological and structural changes in hippocampal neurons in the
CA1 region of rats. Synapse ultrastructure in hippocampus neurons was observed under electron propagation
microscopy. The levels of serum inflammatory factors interleukin—4 (IL-4) and IL-1B in rats were detected by
ELISA. The content of p38 mitogen—activated protein kinase (p38 MAPK) mRNA in hippocampus was detected
by RT-qPCR. The expression of p38 MAPK and phosphorylated p38 MAPK (p—p38 MAPK) in hippocampus
was detected by Western blotting. Results: Compared with the blank group, the systolic blood pressure of the
tail artery increased in model group (P<0.01), while the number of crossings through the target platform, the
duration of stay in the target area, the number of crossings, and the total distance traveled decreased in
model group (P<0.05 or P<0.01). The number of neurons in hippocampal CA1l area decreased and the
arrangement of residual neurons was disordered in model group. The synaptic vesicles of hippocampal neurons
decreased, and the synaptic space was blurred in model group. Compared with the blank group, the level of
serum inflammatory factor IL.—4 decreased in model group, while the level of IL-1f increased in model group
(P<0.01). The expression of p38 MAPK mRNA and p38 MAPK, p-p38 MAPK protein increased in model
group (P<0.05 or P<0.01). Compared to with the model group, the systolic blood pressure of the tail artery
decreased in each dosing group (P<0.05 or P<0.01). The number of rats crossing the target platform increased
in positive medicine group and high dose Chinese medicine group (P<0.05 or P<0.01), and the duration of
stay in the target area, the number of crossings, and the total traveled distance increased in each dosing
group (P<0.05 or P<0.01). The number of neurons in the hippocampal CA1l region increased in each dosing
group, and the arrangement of neurons was orderly. The degree of ultrastructural damage was reduced in each
dosing group. The synaptic vesicles increased in positive medicine group, medium dose Chinese medicine
group and high dose Chinese medicine group, and presynaptic density increased. The postsynaptic membrane
thickened and the damage degree of synaptic ultrastructure of hippocampal neurons was reduced in positive
medicine group, medium dose Chinese medicine group and high dose Chinese medicine group. The levels of
serum IL-4 increased in each dosing group (P<0.05 or P<0.01), while the levels of IL-1p decreased (P<0.05
or P<0.01). The content of p38 MAPK mRNA and levels of p38 MAPK and p-—p38 MAPK protein in the
hippocampus decreased in each dosing group (P<0.05 or P<0.01). Conclusion: Gouteng Jiangya Jieyu formula
may regulate the level of serum inflammatory factors and improve the damage of hippocampal neurons by
inhibiting p38 MAPK signaling molecules.

[Keywords] hypertension complicated with depression; Gouteng Jiangya Jieyu formula; hippocampal neuron

injury; p38 mitogen—activated protein kinase; rats
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TR RESE L I p38 MAPKIE 540 1, VA5 i b 4o
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AF & (5 :202406) . TL-1B ELISATLH £ (L5 :202406)
¥I B VLSRR AE YA PR F] s NovoStart SYBR High—Sensi—
tivity qPCR SuperMix(VL#NovoproteinA 7], #t5 :E099-01A ) ;
p38 MAPKPL & (L5 : A5049) . B R Tk p38 MAPK (p-p38
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Hpu i) g (HE S 20231105, 77 1 B ) AR R (HES
231211, =M Rg ) SR A A (HE 5231218, PR HUL T) LB AR
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OD o E 1.8~2.058 Bl B, TA S FLvfe B2 RN 40 B A% o 38 A 30
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R FIXPAGEZE [ H il i B vk 6 B 3t P15 0 I A B 22 5
FEPL1Ap38 MAPK(1:2 000).p—p38 MAPK1(1:10 000), & &
FEIRFZ 1 hJm4 CREIRIE LA I H A Z 5t (1:15 000) ,
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BHK i R BRI KA B G . S AR LA, BH P 245 20 46 15 e
FE A S A3 Vg S 2T HES I AR D A 4 AR
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Z e A T T A R s D Hoh R 2 R
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24 HLIWZAEBAMENUERER SHHLEWE N
B, AR R S S S5 AT T, AR
SEAE TG 5 2 fl iy X ek T LASREE B Kk A0 2 Al /N3t 28 i iy
S SE R IT , FE SR s S A T MR B S g /N, 43 A
WARYYS) SR MBI TE 5 /N . 525 4L 3R, AR R
KR S 2T A S5 S A IR S, 5 i [R] BUAS B35 Bl
i i -5 F M) S BRASCRY , [T sF 2 /N 76 A 5 th A T
A SN S R R, 2 Rl s A B B 2 4 S A
RUZH P, B 1 2 20 5 fl S AR s Y BT , 28 M/ Nt B 3 &2, 2%
Fl ST U 5 v 24 e | e R R 2L I T 28T A 2 i/ N B
LT R RTBUR R 2 Ml IR B, 1 T 40T
8 fil R IS AR5 AN TR AR B 1) B3 L 3 /R GTIYTY FATHD K
R S 2o s M B veE e . (ILE4)

(x£s,mm Hg)

205 n 0J# 1A 2JA 34 4J# 5 6JA
=Kl 8 120.38+17.70 118.25+8.76 123.0029.47 117.00+5.07 117.00£5.83 118.63x6.23  117.1325.06
FERIL 8 156.50+12.34* 187.88+5.08* 185.88+8.76* 189.50+8.93* 194.88+6.18" 196.75+4.53*  196.63+12.02*
P24 8 159.63x14.01° 152.63+9.29° 155.50+11.54° 163.50+8.40° 163.50£9.29° 158.75+5.52°  157.13%7.30°
FEGCHIRAL 8 159.25+14.30° 159.00+9.47° 169.00+6.09" 170.13+6.64" 173.63+8.37° 172.25+8.88°  166.25+10.15°
RGP 8 158.13x12.54° 162.75+8.65° 164.62+5.32° 175.00+6.59" 170.38+7.71° 167.25+10.47° 168.75+8.63
Y] 8 157.75213.75* 161.13+5.79°  165.2526.39° 169.38+7.50" 181.38+7.62> 176.88+5.54"  177.7526.65
F 9.514 621.719 51.743 91.457 98.584 105.530 76.530
P <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001

7 Fynup=4.263, P<0.001; 5 = G 41045, P<0.01 ; 5 A 20 10425, P<0.05,°P<0.01,
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