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Background: lngest1on of a combmat1on of 5 mg · kg- 1 caffeme (C), 
and 1 mg · kg- 1 ephednne (E) was reported to have an ergogemc effect 
on high mtens1ty aerob1c exerc1se performance, but 25% of the subJects 
expenenced vom1ting and nausea while engagmg m hard exerose after 
the treatment. The present study was undertaken to mvest1gate whether 
reduced levels of C+E would alleviate the problem and mamtam the 
ergogemc effect. Methods: T we!ve healthy untra1ned male subJects 
completed four random1zed and double-blmd, cycle ergometer tnals to 
exhaustion at a power output eqUivalent to -85% Vo2 peak 1.5-2 hours 
after rngestmg a placebo (P) or a mixture of C + E m the followmg doses: 
5 mg ·kg_, of C plus 0.8 mg ·kg_, of E (CLE); 4 mg · kg- 1 of C plus 1 
mg · kg- 1 of E (LCE); or 4 mg · kg- 1 of C plus 0.8 mg · kg- 1 of E (LCLE). 
Tnals were separated by 1 wk Venous blood samples were obtamed 
and analyzed for caffeme and ephednne levels l.S h post-drug mges
tion. Vo2 , Vco2 , VE, and RQ were measured every mmute throughout 
the exhaustion nde. Heart rate and perceived exertion (RPE) were also 
recorded every 5 min and at the end of the exerCise sess1on. Results: 
Plasma levels of C and E 1mmed1ately before the exhaustion nde were 
{mean :!: SD). 38.7 :!: 5.2 #LfTIOl · l - 1 C, 1.285 ::!: 0.275 1-Lmol· l- 1 E m 
the ClE trial; 33.2 ::!: 5.8 1-Lmol • L - 1 C, 1.462 ::!: 0.283 1-Lmol · l- 1 Em 
the LCE tnal; 33.0::!: 2.9 1-Lmol · L - 1 C, 1.229::!: 0.202 p.mol · L - 1 Em 
the LCLE tr1al. The t1rnes to exhaust1on for the treatment tnals (CLE = 
27.5::!: 12.4 mm, LCE = 27.6::!: 10.9 mm, LCLE = 28.2::!: 9.3 mm) were 
s1m1lar and were s•gmf1cantlygreaterthan placebo (p = 17.0:::: 3 0 mm). 
The drugs d1d not affect V~, Vco2 , or VE. Heart rates were s1gmf1cantly 
h1gher for the drug tnals whde RPE was lower compared w1th P No 
inodents of nausea or vom1tmg occurred w1th the lowest dose of the 
C + E, LCLE. ConclusioM: A lower dose of C + E resulted in an ergogen1c 
effect s1milar m magmtude to that reported prev1ously w1th a h1gher 
dose, and w1th a reduced mcidence of negative side effects. 
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COMBINED CAFFEINE (C) and ephedrine (E) in
gestion enhanced aerobic exercise performance in 

both a laboratory and field setting, according to three 
recent studies (1,2,3). Both drugs are known to affect 
stimulatory receptors in the central nervous system 
(CNS) as well as metabolic receptors in peripheral tis
sue including skeletal muscle (6,13,16,17,18). Bell et al. 
(3) speculated that the performance enhancement ef
fects were probably primarily due to CNS stimulation 
because of the relatively short duration of exercise 
(12-20 min) and the lack of changes in variables which 
would support a peripheral metabolic effect. 

The initial study by Bell et al. (3) reported a negative 
side effect of the combined C + E treatment. Three of 12 
subjects stopped exercise because they experienced se-
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vere nausea and/ or vomited after ingesting the treat
ment dose of 5 mg · kg- 1 C and 1 mg · kg- 1 E. No 
subjects vomited following the ingestion of either C or 
E alone. A similar incidence of nausea (3 of 11 subjects) 
was reported in a subsequent study using the same 
dose of C + E (2). 

The third study (1) was a field trial that examined the 
efficacy of 375 mg of caffeine and 75 mg of ephedrine. 
This study confirmed in a field setting, involving a 
standard cross-country run wearing light fighting or
der, that performance was enhanced following C + E 
ingestion. Further, although some dizziness and mild 
hand tremors were noted, no vomiting occurred during 
the trials for the nine subjects tested. We retrospectively 
attributed part of this reduced side effect to the fact that 
the subjects were somewhat heavier than originally 
anticipated, i.e., mean body mass of 82 kg. Thus the 375 
mg of caffeine and 75 mg of ephedrine corresponded to 
4.6 mg · kg- 1 C and 0.9 mg · kg- 1 E. The heaviest 
individual in this study weighed 104.5 kg and he 
showed a similar performance enhancement to the 
other subjects even though the dose relative to body 
weight was only 3.6 mg · kg- 1 C and 0.7 mg · kg- 1 E. It 
is this reduction in the incidence of nausea, and the 
maintenance of the ergogenic effect with a lower rela
tive dose of C + E than used previously, which suggests 
that the C + E dose could be reduced and optimized. 
Thus, it was the purpose of this study to investigate the 
effects on performance of lower doses of C + E than 
used previously. It was hypothesized that a lower dose 
of both C and E would result in an ergogenic effect 
similar in magnitude to that reported previously. In 
addition, it was hypothesized that the lower dose 
would be associated with a reduced incidence of nausea 
than previously reported. 
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