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ABSTRACT

Objectipe: This study was undertaken to datermine the effects
of an ephedrine- and synephrine-based compound on body mass,
body composition, mewabolic vasiables, and mood states in healthy
overweight adults.

Biethods: Thirty subjecs with & body mass index >27 kr/m® were
acsigned randomly to the experimental group oT the placebo group.
The experimental group received 2 eapsule contoining ephedcine
slkeloids 20 mg, gynephrine 5 mg, caffeine 200 mg, and salicie IS mg
twice daily for B weeks, w/hereas the other group reseived a match-
ing placeto. & registered dietitian instructed 211 patients sbout o -
2o Y enl/ikg National Cholesterol Education Program Step One diet
In agédition, =11 patients performed 2 cross-training exercise pro-
gram 3 days per week under the grnidance of zn exercise physiolo-
gist. During the exercise sessions, patients pchieved ~70% of age
predicted marimaom heert rate.

Results: The experimental group had a sizpifcantly greater
weight logs compared with the placebo group (3.14 kg vs 2.05 ke,
respectively; P < 0.033. The erperimentzl group experienced 2 16%
decrease in body {af compared with 2 1% increase for the placebo
group. Tke between-group difference Wb sigpificent (£ = 0.005).
Botk groups schieved a significant reduction in fat-free mass; how-
ever, the reduction in the placebo group was preatar than that of the
experimentnl group. This suggesis 8 muscle-sparing effect in the
— experimental group. o significant changes in blood pressure, 50

electrocardiograms, pulse rate, serum chemistry, or caloric intake
were noted.
Conclusions: These findings indicate the apparent eafety and
- efficacy of the ephedrine- and synephrine-based compound within
the confines of this etudy.
Key words: ephedrine, exercise, ot loss, synephrine, weight re-
duction. (Cusr Ther Res Clin Exp. 2000;61:195-205) .

INTRODUCTION

Factors that are thought to cortribute to obesity include geneties, lack of
physical activity, overeating, and physiologic conditions. >~ Obesity is now
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reaching epidemic proportions in the Unitad States. The prevzlence of

obzsity has increaset W &n estimated 35% of the population.” The hezlth '

ricks acsocizted with obesity inglude type 2 diabetes mellitus; hyperten-
sion; coranary 2riery diszase; byperiipidemis; stroke: endometrial, post-
menopausal breast, and colon carncers; slecp apnez; gallbladder disease;
gastroesophageal refus discase: fatty Liver; osteoarthritis; gout; ipfertility;
and thrnmboembolism_‘ Fravendan of cbesity and ireatment of overweight
and obese patients include medical assessment, behavier modification,
diet, exercise, and long-term fellow-1p. )

In en efort to lose weight, people ofen-restrict their total caleric
intalce, It hes been demonsirated that ezleric restriction results in an
adzptive decrease in energy expenditure.® This decrease in epergy expen-
Qiture is directly correlated writh a reduction in the functionzl capacity of
the sympathetic nervous system (ENS}.¢ In addition, the SNS itself mey be

+ predisposad to defecis, resutting in increased body weight in some indi-

“idnels. Reduced SNS functiening vhysiclogically translates inta reduced
adrenaline-induced (norepinepbrine and epinephrine) 'thermogenesis."'
Norepinsphrine and epinephrine affect the metabolism of carbobydrates,
proteins, and Lipids. B -
Genetically vbese rats exhibit low sympaihetic oulflow or TESpOnSivE-
ness in various tissues.® The beta-adrenergic réceptors are intrinsically
involved in the pathways of glycogenolysis, lipolysis, end thermogenesis,
Both Lpolysis and thermogenesis are mediated via the beta-3 receptor.’’
Indirect-acting sympathomimetic agents potentiate the release of epineph-
rine and norepinephrine at precynapiic sites in the SNS. Studies with
indireci sympathcemimetic agents such as ephedrine and synephrine (in-

dividually) ip Humans have chown these drugs to be effective weight- -

reduction zgents. Often these compounds are combined with a methy -
thine (eg, cafieine or theophylline) to potentiate thermogenesis.'*™*
Despite their aclions in facilitating weight loss, stimulatory agents have
fallen out of favor with primary care physicians; they meay cause palpita-
tions, tremor, insomnia, nervousness, {achycardia, hypertension, dry
mouth, addiction, and mood-altering effects &1

These stimulatory agents are reportedly metabolized in the following
manner: ephedrine or sypephrine, when mixed with a methylranthine,
ephances the release of norepinephrine from the sympathetic nerve ter-
minal, As the level of released norepinephrine increases, adenogine and
prostaglandins are gynthesized by the giimulzted tissue and act as pre-
junciional inhibiters. The thermogenic respense may be limited by activa-
tion of cyclic adenosine monoevhosphate (cAMP) or by inbibition of intra-
cellglar feedback by phesphodiesterase. Octopamine, a1 alkaleid found
with Citrus aurantium (the source for sypephrine), acts asa coupling agent
wiih alpha-24 adrenoreceptors in a dose-dependent MALNDET, vieldieg a
decrease in cAMP nroduction ¢ Thus methylzanthines, by antagonizing
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sdenosine 2nd phosphodiesterazes, raduce or rernove these prejunciicnal -
-nd intracellniar inhibitors. thereby increzsing and sustaining activation
of the effector cell by noresinephrine.® The pharmacokinetics of epbadrine
and synephrine differ. Data indicate that synephrire is less lipophilic than
ephedrine; conseqrenily, synephrine doss not readily eross the blood-brain
barrier.”?
The primary objective of the present study was o assess the safety

and eficacy of 2 product containing ephedrine, symephrine, caffeine, and
- salizin that has not previously bean tested. Our second objective was to test
the effect of the product pius a hypocaleric diet witn exercise for weight and
fzt loes in healthy everweight adults.

PATIENTS AND METHGDS

Using a double-blind, razdomized, placebo-cantrolled protocol, 30 patients
were mssigned to either the experimental group or the placebo group.
Healthy, physically active adults with a body mass index (BMI) >27 kg/m®
were eligible to participate. .

Frdusion criteria included & histery of heart disease, hypertensiorn,
type 1 or 2 diabetes mellitae, er psychiatric disorders; use of monoamine
cxidase inhibitor medication; pregraney or lactation; thyroid disease; pros-
tatic hyperizopby; caffeine sensifivity; allergy to any of the ingredients
sised in the test product; and current or recent vse of an anorectic medi-
cation or & reduced-calonie diet. Patients who had no history of exercise or
physical activity wers also excluded because exarcise naive individuals
may have an alteration in body composition and weight from peurcrnis-
enler adaptatians caused by the stimulus of exercise that does pot oecurin
trained individuals.

The insktutional review board approved all procedures. All patiants
gave written informed consent in & manner concistent with the Helsinlkd
Declaration. -

Datients in the experimental group received a capsule containing
ephadrine alle=loids 20 mg, synephrine 5 mg, caffeine 200 mg, 2nd salicin
15 mg twice daily for 8 wezls * whereas patients in the placebo group
received = maltodertrin placebo. Al capsules were identics]l In weight,
color, size, and shape. To best enstze compliance, any unused capsules
were returned ot the scheduled lzboratory visit. :

Each patient was essessed at baseiine, week 4, and week 8. All ap-
poiniments were with the same technician at approzimately the same time-
of day and nnder the same conditions. Total body weight was measured

_using-a balanced medical scale (Detecto Scale, Webb City, Missouri). Pa-
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tienis were weighed while waarne only ezzzatial clothing after they had
“fasted for 4 hours and urinated. Body compasiticn Wag Jetermined by
ekinfold caliper (Lange Caliper, Cambridge Scientiilc Industries, Inc.,
L Cambridge, Maryland) at ibe chest, midaxilia, subscapular, suprailiac,
triceps, abdomen. and thigh. Percentizge body fat was ecaleulaied using the
Jackson-Pollack equation (7-site) for body density and the Sirl equation fer
determining body fat 1617 In addition, all patiente bad blosd drawn from
thejr antecubital vein for serum multiple-assay chemical anzlysis (Eezalth
Profile, Quest Diagnesiics, Wallingford, Copnesticut). Bach patient elso
snderwant multipie szrial electrocardiography (Burdick Eclipse 800, Deer-
Geld, Wiscnnsin), blooc pressure testing, pulse manitoring, and Profile ef
Mood State testing (Educationsl and Tndustrial Testing Servics. San
Diego, California) at baseline, weel: 4, and wesk 8.

Statistical Analysis

Raseline analyses were carsied out using the Wilcoxon test; mean
.o—_ changes from baseline were tested within esch group oy the signed-rank

toct, Mezn changes from baseline across study groups were expwmined ns-

ing the Wilcozon test. P < 0.05 was copsidered statistically gignificant.

RESULTS

Thirty pzatients entered the study and 20 (12 io the experirental group
and 13 i the placebe group) compleied the o weele study. Wive patients
dropped out for Teasons unrelated to the study (relocation, family fllness,
car accdent, OT child's illness). Ab baseline, the groups Were similar in &8,
sex, systolic and diastolic bleod pressures, Profile of Mood States results,

Table 1 Baselive (meac = SD) physical cheracceristics, by gronp.”

Group
Experimental Placebo -
Age ) 4306 =007 42.07 2 10.45 -
Sez, no. (%)
Male 12 {15‘ 11 ?91
Female 4{25 3(21
Bpdy mass tndex {kgfm"’] . 28,66 + 249 27332243
Walst-to-hip ratio 0.81+0.0% 0822009
Body weight, (ko) 8207 £ 144 : 7813131
Bod¥ fat (%) 2438 = 4,56 72 36 = 4.54
Fal-tree mass (k) §187=1.0 £2.45 =138
* Ko sipnificant differences between groups &t baseline.
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BMI, body weight, percentage body fat, fai-free mass, ealomic intake, waist-
to-hip ratio, blood glucese, and serum iota] cholesterol 2nd triglyceridag
(Tabie IL Although the study included more males than females in gzch
group (-3:1 ratic), none of the between-group differences at baseline were
significent for any of the veriebles examined, ipdicating that there vould
e po effect on weight losz or body composition begzuse of sex.

Dusing the 8-wesk period, patients i the erperimental group lost a
significant amonnt of total weight (3.14 kg P < 0.05) zotopared with those
in the placebe group {2.05 kg). The erperimental group alsg schieved 2

Table IL Physical and physiologic findings (meas = SD) at baseiine and weel B, by groun.

Experimentz! Groop Plaeebe Group
{n=12) (n:—.ﬂ) ..
- % %
Bascline Week B Change Baseling Yieek B Change

Waist-to-hip ratio 081 (0.09) 0.B1 (0.05) ] 0.82 (0.09) 019 (007 |
Systofic blond

pressure 123.6(13.30) 1205 {1E40) 27  1148(1620) 1S (8.62) =3
Diastalic blood

pressure 7763 (11.00) 78350 g 20} S0 7ada(ei0)  TIES 62) 1.0
Bty weight k) 007 114.40) T4 14.00) -G 7613 {13.10) TE21 13,70} -8
Body fal (%) n4R0 (466)  Z0.53 (3.11) 16t 2236 14.54) 4,60} +1
fal-irae Mass {xg) 187 111.00) 5360 12.40) 37 . E245(13.60) £r.28 (10.80} 55

¢ P 0.05, between Qroves.
+ P = D.005, betveen JTOUES.

significant seduction in body fat (fror 04.20% at baseline to 20.63% after

g weeks; P = 0.005) compared with the placebo group. The mean chDange

in bedy fat in the erperimental group Was 9.53 kg and in the placebo group
0.24 kg. Finally, in the experimental group {zt-free mass Jecreased by
0.82 kg during the B weels, whereas in the placebo group the decrease Was
3.47 kg. This change in fat-free mass 3id pot differ significantly between
ihe 2 groups (Table .

Results of liver function tests (alanine aminotransferase, aspartats
aminotransierase, gamma-glutamyl transpeptidase) gnd renal funchien
(blood urea nitregen, serum cceatinine) &id not chenge significantly. Al
laboratory vahies (including sernIm glucose) remained within normal im-
its. Serial elestrocardiograms and vital sigee (pulse raie, gystolic and di-
astolic blood pressures) did not change sigrificantly during the study in
either group. .

Neither group experienced 2 significant change in hydration status.

. Simpilerly, 0o gignificant change was noted in mood state for fztigue or
vigor levels.
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DISCUSSION

in an attempt Joge weighst, obese individuals often restrict their caloric

:ntake. One of ts recults of 2 hLypocaloric digt is a resetting of basal E
metabolism.® The basa) metabolic rate decreases in response to lower ca- i
loric intz)ee, thus inhibiting further weight lass. A reduced metzbolic ratz ]
will be aecompaniad by 2 10es of lean tesua. Reduced functionatizy of the ) _ 1
)
)
L1
!
)

§NS js apparemt with caloric resiriction and may be a cause of decrezsed
energy expenditure. We postulated that although each pafent in this
siudy ate 22 kealfleg {~1800 }zalid), & decrease in rmetebolic rate was coun-
tered by stimulation of lipelysis. Patients in the e:';perimental gToup
achieved a sigoibesnt reduction in body fat with thermogenie stimulants,
which is consistent with previous res 18

Sympa.‘.homjmatic agents such as ephedrine and synepkrine vsed
separately have been chown tu facilitate weight 10ss.671® In the current
study, patients in the experimental group lost significantly more weight
than patients in the placebo group. The level of weight loss observed in the
experimental Eroup is consistent with previous research. —

CONCLUSIONS
No significant changes in vital signs and other indicaters of physiolegic
safety were poted, suggesting the safety of this ephedrine- and synephrine-

pased produst within the confines of this study. The experimental group
also exhibited 2 significant reduction in both body wcight and body fat-
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