Dopamine in Endotoxemia

study also supports the results of Broner et al.,'® show-
ing that DA is not able to ameliorate or accentuate
hypotension occurring in septic shock.

A pivotal moment in sepsis occurs with the develop-
ment of life-threatening hypotension unresponsive to
conventional therapies, indicating that vascular hy-
poreactivity to vasoconstrictor agents is a detrimental
factor. As our results show in this study, pre-treatment
or post-treatment of endotoxemic animals with DA did
not reverse the vascular hyporeactivity to NE. Thus, it
1s not surprising to observe DA-refractory shock in rats
with E. coli endotoxin-induced sepsis. By contrast, DA
further enhanced tachycardia and hypotension in the
current model of sepsis. Moreover, we also observed
that DA increased the mortality of rats with endo-
toxemia for 4 h. The detrimental effect of DA in the
current model may result from the enhancement of
tachycardia which could accelerate the cardiac failure
seen in septic shock since DA has no effect on the
develppment of decreased PaO, or metabolic acido-
sis.'”'® It has been shown that acidosis is associated
with an increase of HR or cardiac failure.'*? Thus, this
increment of HR by DA in animals with endotoxemia
may result in lethality. Indeed, our present study shows
that the administration of endotoxemic rats with DA
caused a higher mortality.

In conclusion, although the application of DA in pa-
tients with shock has been suggested, the outcomes of
these patients are not well reported. Herein, we show
that administration of DA to endotoxemic rats does not
ameliorate the circulatory failure but further increases
the mortality in these animals. The findings provide
some implications of which clinicians should be aware
when treating patients with septic shock.

ACKNOWLEDGMENTS

This work was supported by a grant (DOD-89-26)
from the Ministry of National Defense, Taiwan,
ROC. .2

REFERENCES
1. Altura, B.M., Lefer, A.M., Schumer, W. Handbook of

shock and trauma. Vol. 1: Basic Science. 1983; Raven
Press: New York.

2. Barron, R.L. Pathophysiology of septic shock and impli-
cations for therapy. Clin. Pharm. 1993; 12, 829-845.

3. Hinshaw, L.B., Emerson, T.E., lampietro, P.F., Blake,
C.M. A comparative study of the hemodynamic actions
of histamine and endotoxin. Am. J. Physiol. 1962; 203,
600-606.

4. Parker, M.M.,, Parrillo, J.E. Septic shock: hemodynamics
and pathogenesis. JAMA. 1983; 250, 3324-3327.

5. Ferguson, J.L., Spitzer, J .J., Miller, H.H. Effects of
endotoxin on regional blood flow in the unanesthetized
guinea pig. J. Surg. Res. 1978; 25, 236-243.

6. Futherford, R.G., Balis, J.V., Trow, R.S., Graves, G.M.
Comparison of hemodynamic and regional blood flow
changes at equivalent stages of endotoxin and hemor-
rhagic shock. J. Trauma 1976; 16, 886-897.

7. Wyler, F., Neutze, J.M., Rudolph, A.M. Effects of
endotoxin on distribution of cardiac output in unanes-
thetized rabbits. Am. J. Physiol. 1970; 219, 246-251.

8. Brackett, D.J., Schaefer, C.F., Tompkins, P., Fagraeus,
L., Peters, L.I., Wilson, M.F. Evaluation of cardiac out-
put, total peripheral vascular resistance, and plasma con-
centrations of vasopressin in the conscious, unrestrained
rat during endotoxemia. Circ. Shock 1985; 17, 273-284.

9. Gunnar, R.M., Loeb, H.S., Winslow, E.J., Blain, C.,
Robinson, J. Hemodynamic measurements in bacteremia
and septic shock in man. J. Infect. Dis. 1973; 128, S295-
S298.

10. MacLean, L.D., Weil, M.H. Hypotension (shock) in
dogs produced by E. coli endotoxin. Circ. Res. 1956; 4,
546-556.

11. Weil, M.H., MacLean, L.D., Visscher, M.B., Spink,
W.W. Studies on the circulatory changes in the dog pro-
duced by endotoxin from gram-negative microorgan-
isms. J. Clin. Invest. 1956; 35, 1191-1198.

12.MacCannell, K.L., McNay, J.L., Meyer, M.B,
Goldberg, L.I. Dopamine in the treatment of hypotension
and shock. N. Engl. J. Med. 1966; 275, 1389-1398.

13. Carvalho, M., Vyden, JK., Berstein,H., Gold, H.,
Corday, E. Hemodynamic effects of 3-hydroxytyramine
(dopamine) in experimentally induced shock. Am. J.
Cardiol. 1969; 23, 217-223.

14. Teule, G.J., den Hollander, W., Bronsveld, W.,
Koopman, P.A., Bezemer, P.D., Heidendal, G.A., Thijs,

213



