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[ Abstract]  Objective To explore the potential differential metabolites related to blood pressure changes in
spontaneously hypertensive rats ( SHR). Methods We applied non-targeted metabolomics technology to study the
differences in serum metabolites between SHR and normal groups at 5, 7 and 9 weeks of age, screening out metabolites that

co-existed in rats of different ages. We then used SIMCA-P software to analyze the correlation between the metabolomics
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data and blood pressure and to discover its impact on blood pressure elevation. Finally, we used the MetaboAnalyst platform
to conduct a pathway analysis of related metabolites and to identify the related pathways that cause blood pressure changes.
Results Through database query, the following 10 differential metabolites that were present at different ages were
identified: choline, arachidonic acid, docosahexaenoic acid, thromboxane B,, uric acid, 16-hydroxyhexadecanoic acid,
dodecanedioic acid, cholic acid, 12(13)-DiHOME, and taurochenodeoxycholic acid. At 7 weeks of age, thromboxane B,
was positively correlated with blood pressure, while docosahexaenoic acid, uric acid, dodecanedioic acid, cholic acid, and
arachidonic acid were negatively correlated with blood pressure; at 9 weeks, docosahexaenoic acid, dodecanedioic acid and
bile acids were positively correlated with blood pressure, while thromboxane B,, uric acid, and arachidonic acid were
negatively correlated with blood pressure. Conclusions The arachidonic acid pathway is the main influencing pathway for
the occurrence of hypertension. From overall view, docosahexaenoic acid and bile acids have a certain antihypertensive

effect. Uric acid promotes the increase of blood pressure, while the correlation of thromboxane B, and arachidonic acid with

blood pressure is not uniform in the process of blood pressure increase, but they have important effects on the increase of

blood pressure.
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Table 1 Changes of systolic and diastolic blood pressure in the normal group and the model group of different ages

Jies FIAIZ] SHR EH 4 WKY
Weeks W45 JE SBP (mmHg) #F3K)JE DBP (mmHg) Wi FE SBP (mmHg) #FK)JE DBP (mmHg)
4 139+6 80+3 135+6 76+5
5 15422 88+8 " 140+3 85+6
7 16023 * 95+6" 154+2 86+3
9 1744 1077 1566 845

T SIER ML, " P<0.05, ™ P<0.01,

Note. Compared with the normal group, * P<0.05, ™ P<0.01.
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Figure 1 Total ion current diagram of normal group and model group in positive and negative ion mode
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Table 2 10 different metabolites shared by rats of different ages

%' AR JBifir ke PR BRI E] (min ) RN

No. Name M/Z Rt Formula
1 AA% Choline 103. 1002 12. 658 C;H;53;NO
2 A4 DU R Arachidonic acid 304. 2401 17. 646 Cy Hj, O,
3 T TERSTETR Docosahexaenoic acid 328. 2401 17. 381 Cy Hy, O,
4 M2 % B, Thromboxane B, 370. 2357 10. 557 Cop Hyy Og
5 PR Uric acid 168. 0272 1. 145 Cs Hy N, Oy
6 16-32F 1 7S KElR 16-Hydroxyhexadecanoic acid 272.2354 13.911 Ci Hyy Oy
7 + 45t PR Dodecanedioic acid 230. 1514 9.493 Cy, Hy, O,
8 JBfZ Cholic acid 408. 2879 10. 003 Cyy Hyy Os
9 12(13)-DiHOME 314. 2461 12.725 Cyg Hs, Oy
10 AR 22 U IHAR Taurochenodeoxycholic acid 499. 2973 10. 434 Cys Hys N Og S
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Figure 5 Correlation analysis with blood pressure
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