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Table 1. Energy—enhanced beverages and their ingredient breakdown

Serving Caffeine Calories  Sugar

r Active
Name Company size per per per e
(fl 0z) serving (mg) serving serving (g)
Amp PepsiCo, Inc, 8 71 110 28 Guarana, caffeine,
taurine, ginseng
Full The Coca—Cola Co. 8 72 111 29 Caffeine, guarana,
Throttle taurine, carnitine,
ginseng, sucrose
GURU GURU Beverage Co, 8.3 97 100 22 Guarana, ginseng,
Ginkgo biloba
Hydrive Hydrive Energy 15.5 145 30 6 Sucrose, caffeine,
taurine, L—carnitine,
L—arginine
Monster Monster 8 80 100 27 L—carnitine, glucose,
Beverage Co. caffeine, guarana,
inositol,
glucuronolactone,
maltodextrin
NOS The Coca—Cola Co. 8 130 110 26 Taurine, L—carnitine,
caffeine, inositol,
ginseng
Red Bull Red Bull GmbH 8.3 80 110 27 Taurine,
glucuronolactone,
caffeine
Red Bull Red Bull GmbH 12 45 130 31 Coca leaf, kola nut
Simply Cola
Rockstar Rockstar Energy 8 80 140 31 Taurine, Ginkgo

biloba leaf, caffeine,
guarana, inositol,

carnitine, ginseng,
milk thistle extract

(Heckman MA et al, Compr Rev Food Sci Food Saf, 9(3), 303-317, 2010)
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Fig. 1. A proposed wake-regulatory role of the A2A R—expressing neurons in the shell of the NAc that accounts
for the wake—promoting effect of caffeine. Endogenous somnogens, such as adenosine and prostaglandin
D2(PGD2), promote sleep by activating sleep—promoting neurons of the VLPO, which, in a putative flip—flop
arrange—ment, inhibit the arousal—promoting regions, including the LHA, TMN, and LC in the brainstem.
Adenosine acting at A,a Rs on medium spiny neurons in the shell of the NAc is hypothesized to exert
inhibitory effects on the arousal systems via indirect (GABAergic and glutamatergic) pathways. Caffeine
blocks the A2a Rs in the NAc shell, thereby removing the restraint on the arousal systems to promote
wakefulness, (Lazarus M ef al, J Neurosci, 31(27), 10067—10075, 2011)
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Fig. 2. Time course changes in wakefulness of WT mice after intraperitoneal administration of modafinil at four
doses(A-D). Each circle represents the hourly mean amounts of wakefulness. Open and closed circles
stand for the baseline— and experimental—day profiles, respectively. On the experimental day, modafinil was
given at 10:00 AM., as indicated by the closed arrow, and D1R or D2R antagonist was given at 9:30
AM., as indicated by the open arrow. The vehicle was used for the baseline day. The horizontal open and
filled bars on the x—axes indicate the 12 h light and dark periods, respectively. (Qu ef al, J Neurosci,

28(34), 8462-8469, 2008)
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Fig. 3. Time course of change in wakefulness after caffeine(15 mg/kg) treatment, (a) A2aR wild—type (WT) mice. (b)
A2aR knockout(KO) mice. (c) AR wild—type mice. (d) AiR knockout mice. Each circle represents the hourly
mean * s.e.m.(n=5-7). The arrows indicate the injection time, 9 a.m. * P<0.05; **, P<0.01; significantly
different from the vehicle (paired t—test). (Huang ef al, Nat Neurosci, 8(7), 858—859, 2005)
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