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Analysis of blood pressure levels, cognitive function,
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Abstract . Objective To investigate the blood pressure levels, cognitive function, and gut microbiota characteristics of middle
— aged spontaneously hypertensive rats (SHR). Methods SHR and its control rats WKY aged 13 weeks were purchased and
randomly divided into 4 groups, namely SHR male group (n=6), SHR female group (n=8), WKY male group (n=6) and
WKY female group (n =8). After 26 weeks of feeding, the blood pressure level of the rats was measured by tail pressure
method, and the autonomous activity ability of the rats was observed by open field experiment. The Morris water maze
experiment was used to observe the learning and cognitive function of rats. After the experiment, the stool of rats was collected
and the intestinal flora characteristics of rats were analyzed by 16SrRNA sequencing. Results The systolic blood pressure of
male and female rats in SHR group was significantly higher than that in WKY group (all P <0.01). The results of open field
test showed that the average speed of SHR female rats was higher than that of WKY male rats (P <0.001) , while the residence
time in the surrounding area of WKY female rats was higher than that of WKY male rats (P <0.05). The results of water maze
test showed that the latency time of SHR during training decreased more than that of WKY, and the latency time of WKY female
rats during testing was higher than that of SHR male and female rats (P <0.01; P <0.001). Beta diversity analysis showed
that there were significant differences in the structure of intestinal flora among the four groups of rats (R =0.627 5, P =

0.001) , and the relative abundance of Firmicutes and Turicibacter was increased in SHR males, while that of Bacteroidota and
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norank_f_Muribaculaceae was increased in WKY males (all P <0.05). Correlation analysis revealed significant associations

between the relative abundance of certain gut microbiota and blood pressure as well as behavioral indicators in SHR and WKY

rats of different genders. Conclusion There are significant gender differences in blood pressure levels, cognitive function, and

gut microbiota characteristics among middle — aged SHR rats. The elevated blood pressure and hyperactivity characteristics are

more pronounced in female rats, while the abnormal gut microbiota composition is more prominent in male rats. This suggests

that gender differences should be considered in studies related to hypertension and gut microbiota.
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Fig.3 Latency period of water maze training in each group of rats
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R 1 Alpha ZHEPEFEELES

Table 1 Alpha diversity index comparison

ZH 5 ACE $5%4 Chao $8%k Shannon 5 %% Simpson F8%%
SHR PR 628.1 +108. 4 618.8 £103.9 3.969 £0.310 0 0.072 63 £0. 023 47
WKY HEPEZ 675.7 £216.0 661.3 +£205.0 4.133 +£0.5329 0. 050 22 +0. 020 84
SHR WEPEZH 727.7 +144.3 718.2 +142.2 4.826 £0.193 5 0.019 18 £0. 003 474
WKY HfEpEZH 745.3 £141. 1 733.6 £136. 1 4.646 +£0.433 9 0.033 59 £0. 026 08
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Fig.4 Latency period of water maze test in each group of rats
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Table 2 The top 5 phyla in terms of relative abundance of gut microbiota at the phylum level

®2 TVUKFmIE RS FEEHEA T S BT

WKY #ErEZH

SHR #fitE2H

WKY Mt 2H

#FR SHR Hitk41
Firmicutes 0.8409 +0.123 9
Bacteroidota 0.1027 +£0.113 8
Actinobacteriota 0.044 4 £0.040 1
Proteobacteria

Verrucomicrobiota

Firmicutes/ Bacteroidota( F/B)

0.558 5 £0.088 5°
0.337 5 £0. 111 4°
0.0730+0.0555

0.7395+0.044 8
0.214 4 £0.064 0
0.0327+0.017 3
0. 000 6(0.000 5,0.001 7) 0.000 9(0.000 7,0.001 5) 0.001 6(0.000 8,0.0024) 0.008 4(0.000 7,0.0219)
0.000 7(0.000 2,0.001 4) 0.001 0(0.000 5,0.001 8) 0.000 3(0.0000,0.002 1) 0.000 7(0.000 2,0.001 4)
11.325 0(7.577 3,45.766 4) 1.320 2%(1.220 4,1.7857) 3.099 0(2.922 4,3.6724) 2.120 3(1.507 0,3.172 1)

0. 6344 +0. 1349°
0.280 0 £0. 129 7
0.0523 £0.028 5

a5 SHR HEMEHA L, P <0. 05,

R3JEACHIHE AR RS 10 (YRR

Table 3 Ranking 10th in relative abundance of gut microbiota at the genus level

FR

SHR Ht:eH

WKY 20

SHR HfEPELL

WKY Hfith2H

norank_f_Muribaculaceae

norank_f_n

orank_o_Clostridia

_UCG-014

Lactobacillus

unclassfied_f__Lachnospiraceae
norank_f_norank_o_RF39

0.091 3 £0.101 5
0.129 3 +0.070 0

0.099 1 £0.071 2
0.0325+0.012 6
0.036 7 £0.024 3

0.320 7 £0. 126 3°
0.067 3 £0.040 9

0.013 9 £0. 008 2
0.0411+0.0235
0.036 0 £0.014 2

0.174 7 £0.055 8
0.158 3 +0.055 5

0.055 5 +0.031 3*
0.087 6 +0.073 5
0.057 4 +£0.030 1

0.216 4 £0. 096 0*
0.084 5 +0.038 0

0.085 8 £0.076 0"
0.0337+0.013 8
0.021 4 £0. 015 8¢

Turicibacter

Blautia

Romboutsia
unclassfied_f_Oscillospiraceae

Bifidobacterium

0.206 2(0.169 2,0.252 1) 0.093 9(0.087 1,0.109 6) 0. 006 3°(0.000 7,0.013 8) 0.031 1°(0. 024 6,0.067 6)
0.022 5(0.010 6,0.054 9) 0.048 1(0.023 8,0.056 6) 0.074 7(0.055 7,0.098 5) 0.056 1(0.022 6,0.092 1)
0.104 5(0.085 4,0.127 3)  0.059 9(0.054 4,0.060 5) 0.009 5*(0.000 §,0.020 6) 0.050 1(0.027 3,0.077 8)
0.035 4(0.032 4,0.049 3) 0.046 9(0.031 1,0.047 5) 0.055 3(0.048 9,0.059 4) 0.027 3(0.022 7,0.065 9)
0.009 5(0.002 6,0.039 4) 0.046 7(0.006 6,0.070 1) 0.000 3(0.000 1,0.001 7) 0.009 0(0.006 4,0.029 8)

a5 SHR MMM L, P <0.05,b: 5 WKY HEHEAAHLL P <0.05,c.5 SHR #EPEZAHLEL P <0.05,
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