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Fig.1. Febrile response induced by exotoxin and the
effects of endotoxin on exotoxin-fever and
capacity to enhance lethality. Each curve re-
presents the mean of three to six rabbits.
Numbers in branckets are the numbers of
the dead per the used rabbits.
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Fig. 2. Effects of endotoxin, exotoxin and their combination on the rectal and ear temperatures,
heart rate and respiration rate in rabbits. Each curve represents the typical response from

three to five rabbits.
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Fig. 3. Effects of endotoxin and exotoxin on heart
rate in rabbits.
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Fig. 4. Quantitative relationship between exotoxin
and endotoxin in the change of heart rate
in rabbits.
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Fig.5. Typical arrhythmia induced by endotoxin
in the exotoxin-treated rabbits. Rabbits given
endotoxin (100ug/kg.,i.v.) 3 hr after the
administration of exotoxin (100ug/kg.,i.v.).
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Fig. 6.

Enhanced lethality and change of some biological responses to endotoxin in exotoxin-treated

rabbits. Endotoxin administered 3hr after exotoxin administration.
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Fig. 7. Effects of endotoxin and exotoxin on
systemic arterial blood pressure in urethane
anesthetized rabbits. Vertical bars indicate
standard deviation.
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Fig. 8. Changes in blood pressure and heart rate
induced by endotoxin in the exotoxin-trea-
ted, urethane anesthetized rabbits. Each
rabbit was given exotoxin (1mg/kg.,i.v.)
3 hr before endotoxin.
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Fig. 9. Responses to exotoxin and endotoxin in

the exotoxin-tolerant rabbits. Endotoxin

was administered intravenously 3 hrs after
exotoxin administration. @ —¢@; control ra-
bbits, (O---(; exotoxin-tolerant rabbits*.
*:Rabbits were repeatedly injected with
exotoxin (100ug/kg.,i.v.)for the first week
once a day, then injected with exotoxin
(1mg/kg.,i.v.)for the next week every day.
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Fig. 10. Effects of adrenergic and cholinergic bloc-
kers on the changes in blood pressure
and heart rate induced by endotoxin in
the exotoxin-treated, urethane anesthetized
rabbits. Exotoxin (1mg/kg.,i.v.) was ad-
ministered 3 hrs before endotoxin admini-
stration. Each blocker was given 15 min
before endotoxin. Vertical bars indicate
standard deviation.
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Summary

Group A streptococcal pyrogenic exotoxins(exotoxin) have been known to enhance the lethal
effects of endotoxin. The present study was designed to determine whether the enhancement of
endotoxin-lethality by exotoxin depends on the enhancement of the susceptibility to febrile systems
or on that of the susceptibility to cardiovascular systems. The following results were obtained.

1) Intravenous administration of exotoxin (10,

febrile responses averaging 1 to 2°C.

100 and 1000ug/kg) produced in rabbits

2) In rabbits the febrile response induced by the intravenous administration of exotoxin (10
ug/kg) was reduced by the intravenous administration of endotoxin (1pg/kg) executed 3 hrs
after the former. All the rabbits died in less than 24 hrs. On the other hand, when endotoxin
(0.14g/kg) was given intracisternally on rabbits 3 hrs after exotoxin (10ug/kg., i.v.) administration,
there was no difference between the exotoxin-treated and the nonexotoxin-treated control rabbits
noted in the febrile response induced by endotoxin. No rabbits died.

3) Increased heart rate, fallen ear temperature and decreased respiratory rate were observed in
febrile response induced by the intravenous administration of exotoxin (10-20004g/kg) or endotoxin
(1-100ug/kg). A sort of abnormality was observed in cardiograph. And the rabbits pre-treated with
exotoxin and tested with endotoxin 3 hrs later showed increased respiratory rate and elevated ear
temperature.

4) Increased heart rate induced by exotoxin (10-1000 ug/kg., i.v.) fell rapidly after the administ-
ration of endotoxin (10ug/kg., i.v.), followed by arrhythmia. Rapid fall in heart rate was consid-
ered to be related with the amount of the dose of both toxins.

5) [Each toxin, when injected separately, induced no fall in the systemic arterial blood-pre-
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ssure, at the dose of 1 mg per kg., but endotoxin produced a rapid fall in blood-pressure in the
rabbits pretreated with exotoxin 3hrs before. This rapid fall was prevented by the pretreatment made
with atropine. Atropine, however, prevented no enhancement of endotoxin-lethality.

6) No enhancing effect of exotoxin was observed in exotoxin-tolerant rabbits treated with
exotoxin, for two weeks, every day.

These data suggest that what is involved in the mechanisms underlying the enhancement of
endotoxin-lethality is not the central nervous systems but the cardiovascular systems.




