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Conductance Volumetry without Ex-vivo Calibrations for Blood

Conductivity and Parallel Conductance in Small Experimental animals

Kazunori Uemura*, Masaru Sugimachi™®, Toshiaki Shishido®, Toru Kawada* , Masashi Inagaki*

Can Zheng* * * Takayuki Sato* *, Kenji Sunagawa*

*Department of Cardiovascular Dynamics, National Cardiovascular Center Research Institute, Osaka, Japan

**Second Department of Physiology, Kochi Medical School, Kochi, Japan

* ** Japan Space Forum, Tokyo, Japan

The conductance volumetry requires ex-vivo ca-
libration with blood conductivity and parallel conduct-
ance. It is impractical to repeat blood sampling and
saline infusion frequently for these calibrations in
small animals. To overcome these limitations, we
developed a conductance system with no need of
ex-vivo calibrations for these quantities. On a conven-
tional catheter, we added extra electrodes to estimate
blood conductivity. These electrodes were placed
closely enough so that sample volume was confined
within the ventricular blood pool. We estimated
parallel conductance by dual-frequency excitation. In
18 rabbits, blood conductivity thus estimated agreed
well with that measured by blood sampling (1.20%

error). Parallel conductance estimated by the dual-
frequency method also agreed well with that estimated
by saline injections (6.0% error), Estimated ventricular
volume by our method agreed well with that by the
conventional method (Vey = 0.93 Vo + 0.01, R? =
0.86, 14.7% error). In 8 rats, reasonable accuracy of
blood conductivity (3.5% error), parallel conductance
(6.0% error), and ventncular volume (Veg = 1.1 Veony -
13.2, R? = 0.93, 21% error) were also obtained. The
developed system, that does not require ex-vivo
calibration, drastically simplifies experimental pro-
tocols, thereby makes it a very attractive tool in
measuring ventricular volume in small experimental

animals.

Key words : Conductance catheter volumety, Blood conductivity, Parallel conductance

(Circ Cont 23 : 269~277, 2002)
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