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Elucidation of the blood pressure adjustment mechanism using 3MST knockout mouse

Totsuka, Yuichi

3,100,000

3-Mercaptopyruvate(3MST) 3MST-KO WT
3MST-KO 3MST-KO
3MST-KO PGI2 8-isoprostane

It came to be known that hydrogen sulfide was gas with a wide variety of
bioactivity including vasodilator action, cytoprotective property, inhibitory effect of ischemic
reperfusion injury, anti-inflammatory action. We paid attention to one of the hydrogen sulfide
synthase 3-Mercaptopyruvate(3MST) using 3MST-KO and WT mouse. We found that 3MST-KO mouse was
hypertension. Cardiac output was comparable between both groups, whereas peripheral vascular
resistance was increased in a group of 3MST-KO. There were plasma PGI2 decrease and urinary
8-isoprostane increase in 3MST-KO, and it was suggested that an oxidative stress increase was
associated with a part for a mechanism of the vascular resistance increase.
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Absence of 3MST mRNA and Protein Expressions
in 3MST-KO Mice
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Figure 1. The absence of 3MST mRNA and protein expressions in each organs of
3MST-KO mice were confirmed by reverse transcription-PCR and Western blot analysis,
respectively.

Elevated Systolic Blood Pressure in 3MST-KO
Mice Measured by Tail-Cuff Method
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Figure 2. Systolic blood pressure levels, measured by the tail-cuff method, were
significantly higher in the 3MST-KO than the WT mice at 6 to 12 weeks of age.



Systolic Blood Pressure by Telemetoric measurment
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Figure 3. Systolicblood pressure levels, measured by the telemetry method, were
also significantly higher in the 3MST-KO than the WT mice.

Increased Peripheral Vascular Resistance in 3MST-
KO Mice
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Figure 4. Peripheral vascular resistance was significantly more increased in the 3MST-
KO than the WT mice.

Vascular Functions in Small Mesenteric Arteries of 3MST-KO Mice
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Figure 5. There were no significantdifferences in contractions to phenylephrineand
KCl and relaxations to acetylcholine (ACh) and sodium nitroprusside (SNP) in isolated
small mesenteric arteries between the 3MST-KO and the WT mice.

Sympathetic and Parasympathetic Nerve Activities
in 3MST-KO Mice
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Figure 6. Sympathetic nerve activities, as assessed by the low frequency power (LF)/high
frequency power (HF) ratio (LF/HF) of telemetry-electrocardiographic heart rate variability, were
similar between the 3MST-KO and the WT mice. Parasympathetic nerve activities, as assessed by
high frequency (HF), were not reduced, but rather significantly higher in the 3MST-KO mice.

Increased Plasma Nitrite and Nitrate (NOx)
Levels in 3MST-KO Mice
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Figure 7. Plasma NOx levels, a marker of NO production, were not decreased, but
rather significantly increased in the 3MST-KO mice as compared with the WT mice

Lower Plasma 6-Keto PGF,, Levels
in 3MST-KO Mice
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Figure 8. Plasma 6-keto PGF, levels, a marker of PGI, production, were
significantly lower in the 3MST-KO than in the WT mice.

Higher Urinary 8-Isoprostane Levels
in 3MST-KO Mice
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Figure 9. Urinary 8-isoprostane levels, a marker of oxidative stress, were
significantly higher in the 3MST-KO than in the WT mice.
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