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Effects of sick house syndrome related chemical
compounds on cardiovascular system
in in situ rat hearts and myocardial activity
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Abstract

The aim of the present study was to examine effects of formaldehyde (FA) solution on rat left ven-
tricular function and compare with those in hypertrophic hearts treated with isoproterenol by pres-
sure-volume measurements with catheter method. After 20—30 min of intravenous infusion of 3.7%
FA solution at 10 1 (3.7Tmg) - kg™ * min~" (blood FA concentration; 0.4 = 0.09 mmol/1), normal and
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hypertrophic hearts showed significant decreases in left ventricular end-systolic pressure, heart rate
and cardiac output per min, indicating an acute pumping failure. Hypertrophic hearts showed signifi-
cantly smaller end-systolic pressure, stroke volumes, cardiac output than those in normal hearts.
Systolic pressure-volume area at midrange left ventricular volume (PV A..yv: a mechanical work capa-
bility index) was significantly smaller than that in normal hearts and % of mean PV A,..vv versus pre-
infusion mean value in hypertrophic hearts were significantly decreased compared to normal hearts 30
min after FA solution infusion. Although the marked decrease of pH, base excess and no changes in
PaO. and PaCO. suggested metabolic acidosis, the correction of metabolic acidosis with 9% NaHCO;
did not influence on the acute pumping failure. This indicated that metabolic acidosis did not cause it.
Ultrastructural observations revealed the marked dilation of the sarcoplasmic reticulum with intact
sarcolemmal membranes and no disintegration of muscle myofibrils. Ca®" transient measurements
suggested the possibility for activation of Ca*" extrusion mediated via Na™/Ca’®" exchange compen-
sating impaired Ca®" uptake function of sarcoplasmic reticulum. Taken together, acute pumping fail-
ure by FA may derive from the impairment of Ca*" handling in the cardiac excitation-contraction
(Jpn J Clin Ecol 18 : 98~105, 2009)

coupling.

(Key words) Sick house syndrome, formaldehyde, cardiac function, left ventricular hypertrophy,
sarcoplasmic reticulum calcium pump
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