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New findings from a study of 12 astronauts show the heart becomes more spherical when exposed to 
long periods of microgravity in space, a change that could lead to cardiac problems, according to 
research presented at the American College of Cardiology's 63rd Annual Scientific Session.

With implications for an eventual manned mission to Mars, the findings represent an important step 
toward understanding how a spaceflight of 18 months or more could affect astronauts' heart health.

"The heart doesn't work as hard in space, which can cause a loss of muscle mass," said James Thomas, 
M.D., Moore Chair of Cardiovascular Imaging and Lead Scientist for Ultrasound at NASA, and senior 
author of the study. "That can have serious consequences after the return to Earth, so we're looking into 
whether there are measures that can be taken to prevent or counteract that loss."

The researchers say that knowing the amount and type of exercise astronauts need to perform to keep 
the heart healthy is going to be very important to guarantee their safety on a long flight like a mission to 
Mars. Thomas adds that exercise regimens developed for astronauts could also be used to help maintain 
heart health in people on Earth who have severe physical limitations, such as people on extended bed 
rest or those with heart failure regime.

The research team trained astronauts to take images of their hearts using ultrasound machines installed 
on the International Space Station. Twelve astronauts participated, providing data on heart shape before, 
during and after spaceflight.

The results show the heart in space becomes more spherical by a factor of 9.4 percent, a transformation 
similar to what scientists had predicted with sophisticated mathematical models developed for the project. 
By validating those models, the study could also lead to a better understanding of common 
cardiovascular conditions in patients on Earth.

"The models predicted the changes we observed in the astronauts almost exactly. It gives us confidence 
that we can move ahead and start using these models for more clinically important applications on Earth, 
such as to predict what happens to the heart under different stresses," Thomas said.

The team is now working to generalize the models to analyze such conditions as ischemic heart disease, 
hypertrophic cardiomyopathy and valvular heart disease.
"The models could help us simulate those pathologies to understand the impact on cardiac function," 
Thomas said.

The astronauts' more spherical heart shape appears to be temporary, with the heart returning to its 
normal elongated shape shortly after the return to Earth. The more spherical shape experienced in space 
may mean the heart is performing less efficiently, although the long-term health effects of the shape 
change are not known.

Spaceflight is known to cause a variety of cardiac effects. Upon return to Earth, astronauts commonly 
become lightheaded or pass out in a condition known as orthostatic hypotension, in which the body 
experiences a sudden drop in blood pressure when standing up. Arrhythmias have also been observed 
during space travel, and there is concern that the radiation astronauts are exposed to in space may 
accelerate atherosclerosis. The research team is continuing to examine these and other potential 
cardiovascular effects.

This study is funded by the National Space Biomedical Research Institute through NASA Cooperative 
Agreement NCC9-58.

Study of astronaut's hearts in a microgravity environment may also benefit certain 
cardiovascular patients on Earth
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宇宙において宇宙飛行士の心臓はより球状になる
（Abstract 14-A-11725）

12人の宇宙飛行士のスタディの結果、心臓は宇宙において無重力空間に長期間曝露されると
心臓に問題を引き起こす可能性のある球状化を来すことが示された、と第63回American 
College of Cardiology学会で発表された。このスタディはまた、地球上の患者の一般的な心血
管疾患をより理解することにも繋がると研究チームは述べている。彼らは、宇宙飛行士に国際宇
宙ステーションに設置された超音波機器を用いて自分の心臓の画像を撮れるよう訓練した。12
人の宇宙飛行士が参加し、飛行前、飛行中および飛行後に心臓の形のデータを提供した。その
結果、宇宙において心臓は9.4%さらに球状になり、この変化は研究者らがこのプロジェクト用に
開発した複雑な数式モデルを用いて予測したものに類似の変化であることが示された。宇宙で
認められたこの形状変化の健康への長期影響は不明であるが、より球状の形状は心臓の運動
効率が低下していることを意味する可能性がある。宇宙飛行士用に開発された運動療法は、長
期臥床または心不全のような重度の活動制限を有する地球上の人々の心臓の健康維持にも
役立つ可能性があると研究者らは述べている。 
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無重力環境における宇宙飛行士の心臓に関するスタディは地球上の一定の心血管疾患患者
にも恩恵をもたらす可能性がある


