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An Attempt to Measure Hepatic Blood Flow using a Laser Blood Tissue Flow Meter:
With Emphasis on Fatty Liver

Takeshi KURIHARA, Izumi YOKOYAMA, Urara WATANABE, Masumi AKIMOTO,
Akiko NIIMI, Masae ISHIKAWA, Motoko TAKADA, Yoko MIWA,
Akira AKAGAMI, Kenichi KATSU, Daizo YAMAUCHI, Atsushi MAEDA,
Mutsuo SHIGEMOTO, Katsuko YAMASHITA and Minoru SHIBUYA
Institute of Geriatrics, Tokyo Women’s Medical College

With the rapid development of imaging diagnostics, clinical cases diagnosed as having a fatty liver
have increased in recent years. We suggest that blood flow damage is an important factor in causing a
fatty liver.

We prepared experimental fatty liver using rats and rabbits, and measured the microcirculatory
blood flow on the surface of both experimental and normal rat and rabbit livers, using laser Doppler
method (ALF 2100, Advance product). Microcirculatory blood flow has been measured mainly using
the hydrogen gas clearance method and the thermal gradient method, but because the laser Doppler
method provides a simple, noninvasive, immediate response and continuous measurements, it is being
adopted in various fields. While an attempt has been made to apply this method to liver measurements,
standard measurement values have not been established due to problems with the probe fixation
method and fluctuations in contact pressure.

Accordingly, we measured blood flow by equipping the probe tip with a vinyl chloride disc device
and attaching it to the liver surface. We then measured the blood flow of normal rats and rabbits. At
the same time, we prepared fatty liver, by administering high-cholesterol feed, choline-deficient feed
and high-carbohydrate feed (e.g., starch, fructose, and sucrose to SD male rats, and by administering
cholesterol feed and wheat starch casein feed to Japanese white male rabbits for 4 weeks. We then
measured the blood flow of the fatty liver.

The blood flow of the normal rat liver was 15.2 & 2.8 ml/min/100 g in the right lobe and 14.9 & 3.2
ml/min/100 g in the left lobe. The blood flow of the normal rabbit livers was 16.1 £ 1.4 ml/min/100 g in
the right lobe and 16.3 + 1.2 ml/min/100 g in the left lobe. Thus, highly stable blood flow
measurements were attained. In fatty livers, the hepatic microcirculatory blood flow level dropped
significantly, and was inversely related to the level of fat degeneration. This fact suggests that
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sinusoidal blood flow damage is closely related to the progress of fatty liver.
This method is expected to enable continuous blood flow measurements in both animals and

humans.
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