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Abstract
▼
There is much speculation that Actovegin® is
ergogenic, but no scientific work has been published in this field. 8 participants [mean(± SD)
age, height and mass of 24 (7) years, 1.76 (0.07)
m and 80.1 (9.1) kg, respectively] completed 3
exhaustive arm crank ergometry tests. Following Baseline testing 2 further tests were performed 2 h following the injection of either 40 ml
of Actovegin® or a saline Placebo. Peak power
(Wpeak), peak physiological responses, concentrations of blood glucose and lactate, exercise
eﬃciency (%), VO2 gain (ml·W-1), and the respiratory compensation point (RCP) were determined. Repeated measures ANOVA tests were

Introduction
▼
Actovegin® is a deproteinised haemodialysate of
ultra filtered calf serum of animals under 8
months of age, produced by Nycomed Austria
GmbH and, according to the manufacturers, can
be used to treat a wide variety of ailments [14].
For example, clinically, it is used as an intravenous infusion to treat acute stroke [4, 7] and
postpartum haemorrhage [1] and, in a topical
form to treat skin ulcers [3]. It is also believed to
improve the utilization of oxygen at cellular level,
and promotes the uptake of nutrient media into
cells [10, 12, 19].
Several studies have reported upon the clinical
eﬃciency and safety associated with the use of
Actovegin®. Ziegler et al. [26] reported that
Actovegin® was eﬀective in the treatment of 562
diabetic patients with peripheral neuropathies.
However, no improvements in muscle strength or
reflex were found after 160 days of intravenous
infusion of Actovegin® [26], suggesting that
Actovegin® did not display any anabolic activity
in terms of muscle development. Lee et al. [13]

used to analyse data with significance accepted
at p ≤ 0.05. Values of mean ( ± 90 % CI) bias were
calculated to further explore quantitative differences between trials. Strong trends for variations in Wpeak (p = 0.054) and RCP (p = 0.054)
were evident; likely meaningful eﬀects existed
between the Baseline and both injection trials,
but only a trivial eﬀect was noted between Placebo and Actovegin® (bias: Wpeak 0.8 ± 3.2 and
RCP; 2.5 ± 4.7 W). Concentrations of blood lactate
and glucose changed across time, but did not differ between the 3 trials. Our data suggests the
Actovegin® is not ergogenic and did not influence functional capacity in the context of the
exhaustive, upper-body test employed.

recently reported upon their experience using
intramuscular Actovegin® injection therapy in
treating grade 1 muscle injuries. The Actovegin®
treatment group were, on average, able to return
to play 8 days earlier [13], and further demonstrated the safety of using the drug as well as its
potential role in sports medicine.
Besides its apparent clinical properties, athletes
have provided subjective and unfounded anecdotal evidence that Actovegin® is ergogenic and can
improve exercise capacity. Historically, the International Olympic Committee (IOC) announced in
December 2000 that Actovegin® was banned
under the classification of blood-doping agents.
However, only 2 months later the IOC lifted the
ban stating there was insuﬃcient evidence that
Actovegin® could enhance performance [24].
According to the latest World Anti-Doping Association (WADA) guidelines, the use of Actovegin®
is acceptable, and is not included on the comprehensive List of Prohibited Substances and Methods [25]. In this regard, an intravenous injection
of the drug using a simple syringe is permitted
providing the volume of any single injection
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administered is equal to or less than 50 ml; any volume greater
than 50 ml is deemed to represent “a chemical or physical
manipulation” and is not permitted according to section M2 of
WADA’s list of Prohibited Substances and procedures. Further,
serial injections have to be separated by at least 6 h [25].
Actovegin® is prohibited if administered by intravenous infusion
or single intravenous injection with a volume exceeding 50 ml.
To the authors’ knowledge no previous scientific reports have
explored the ergogenic benefits associated with the intravenous
injection of Actovegin®. However, based upon subjective, anecdotal reports, coupled with the encouraging clinical evidence
mentioned above [8, 13, 15] it is clear that this area warrants scientific enquiry.
Actovegin® does not contain any peptide, growth factors or hormone-like substances, and it has been proposed that the drug
works at cellular level [8, 10, 12, 13, 19]. We speculated that
Actovegin® was unlikely to influence factors associated with
central fatigue, including the oxygen carrying capacity of the
blood, but might play a role in the attenuation of mechanisms
and symptoms associated with peripheral (muscular) fatigue.
We, therefore, used arm crank ergometry to test this hypothesis,
as the principal limiting factors associated with this mode of
exercise are related to acute muscular fatigue [5, 11], and maximal physiological responses are seldom observed [20].
The principal objectives of this study were to examine whether
or not an intravenous injection of 40 ml of Actovegin® influenced
functional capacity, and to explore submaximal and peak physiological responses during exhaustive exercise. Owing to the lack
of information currently available in this research area we developed a null hypothesis stating that Actovegin® would not demonstrate any benefit compared either to a Baseline test or the
intravenous injection of a saline Placebo.

Methods
▼
Participants
8 physically active men with a mean ( ± SD) age of 24 (7) years,
stature of 1.76 (0.07) m, and body mass of 80.1 (9.1) kg volunteered to participate. Additionally, all participants provided
written informed consent once they had been informed of the
principal objectives and potential risks associated with their
involvement. Prior to any testing all processes and procedures
obtained institutional ethical approval. However, owing to the
invasive nature of the study, and potential health and safety concerns expressed by members of the ethics committee, the
research study was only permitted to be conducted as a singleblind study where participants remained unaware of the trial
order, but the researchers were aware in case any unforeseen
complications arose. Our study was performed in accordance
with the ethical standards of the IJSM [9].

Graded exercise test
The participants refrained from heavy exercise and the consumption of alcohol and caﬀeine for at least 24 h before each
exercise test, and arrived at the laboratory following a 12-h
overnight fast. Participants arrived at our human physiology
laboratory at 08:00, which was approximately 2 h before the
start of each exercise test. During the initial (Baseline) visit participants consumed a standardised breakfast at 08:10 and were
asked to return to the laboratory at 10:00. During the baseline
trial no injection was administered. In the 2nd and 3rd visits par-

ticipants were intravenously injected with either 40 ml of normal saline (Placebo) or Actovegin® using a tinted 18 G Venflon®
syringe 10 min before they ate breakfast; the order of the substance injected was counterbalanced. In line with this procedure
a metabolic wash-out period of at least 48 h was permitted
between trials, though in some instances a period of 7 days
elapsed between successive tests. As the study adopted a placebo-controlled, counter-balanced, single blind design, none of
the participants were aware of the order in which the 2nd and 3rd
tests were undertaken.
Participants completed 3 graded exercise tests using an electrically-braked arm crank ergometer (Angio, Lode, Groningen,
Netherlands). Following 5 min of quiet rest, the exercise protocol
started at an external work rate of 50 W for 2 min with subsequent 20 W increments every 2 min until volitional exhaustion.
During the tests participants maintained a crank rate of 75 rev ·
min − 1, and were instructed to continue exercising for as long as
possible. Owing to the study being run as a single-blind trial, the
researchers provided the participants with limited encouragement during the respective exercise trials, though participants
were informed of the amount of time elapsed and/or remaining
during each exercise stage. Each test was terminated when the
participants were unable to maintain a crank rate at or above
70 rev · min − 1[18]. Peak aerobic power (Wpeak; W) was calculated
as the average work rate achieved during the final minute of
each test.

Experimental data collection and processing
During all tests heart rate was recorded (RS400, Polar, Kempele,
Finland). Earlobe samples of arterialised-venous blood were collected at rest, immediately post-exercise and then after 5 min
and 20 min of passive recovery for the purpose of determining
concentrations of whole (lysed) blood lactate (B[La]; mmol·l − 1)
and glucose (B[G]; mmol·l − 1) using a fully automated analyser
(Biosen C-line, EKF Diagnostics, Barleben, Germany).
Respiratory data were collected continuously using an on-line
gas analysis system (Jaeger Oxycon Pro, Viasis Healthcare, Hong
Kong) that was calibrated according to the manufacturer’s
instruction before each test. All respiratory data were initially
collected at 5-s intervals however, for the purpose of determining peak responses, rolling 30-s averages were calculated and
the highest values subsequently identified. Respiratory data was
also averaged at consecutive 30-s intervals for several purposes;
firstly, to explore the VO2-work rate relationship over the entire
duration of the respective tests (the VO2 gain); secondly, to generate submaximal VO2 and RER data for the purpose of estimating submaximal values of gross and net eﬃciency; and thirdly,
to identify the respiratory compensation point (RCP). The RCP
was determined using corresponding values of VCO2 and VE
measured at consecutive 30-s intervals, and was specifically
related to the point at which the VCO2-VE curve started to rise
▶ Fig. 1). The RCP was identified
abruptly and systematically (●
using visual inspection by 2 experienced reviewers, and a graph▶ Fig. 1. The VO -work rate relationical example is provided in ●
2
ship was established using the final 30-s data from each distinct
exercise stage. Separate XY scatter plots were generated and fitted with a linear regression equation; the gradient (ml·W − 1)
component of the regression equation was noted and compared
▶ Fig. 2).
between trials (see ●
Submaximal measures of gross and net (mechanical) eﬃciency were
estimated at work rates either at or just below the gas exchange
threshold to ensure we could be confident that there was little or no
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Fig. 1 An example of the determination of the respiratory compensation
point for a typical participant.
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Fig. 2 An example of the determination of the rate of VO2 gain associated with work rate increments for a typical participant.

contribution from anaerobic energy production; in this way our estimates of (aerobic) energy expenditure were precise. In making the
calculations of gross (GE) and net (NE) eﬃciency calorific energy
equivalents associated with VO2 were determined using a table of
non-protein respiratory exchange ratios [16], and the respective
equations used to derive these parameters were [16]:
GE = (External Work Done / Total Energy Expended) * 100 ( %)
NE = (External Work Done / Energy Expended above rest) * 100 ( %)

Statistical analyses
All statistical analyses were performed using the Statistical
Package for Social Scientists (SPSS, version 17, Chicago, USA).
Values of Wpeak mechanical eﬃciency, VO2 gain, the work rate
associated with the RCP and peak physiological responses were
analysed using separate one-way ANOVA tests with repeated
measures. Concentrations of blood lactate and glucose were
analysed using separate two-way ANOVA tests with repeated
measures. Prior to running all ANOVA tests, data were checked
for sphericity using Mauchly’s test. Where sphericity violations

were noted Huyn-Feldt corrections were used to modify the
degrees of freedom employed in the subsequent statistical analyses. Statistical significance was accepted at p ≤ 0.05 and, where
statistical significance was noted, post-hoc (Bonferroni) pairwise comparisons were made to determine specifically where
diﬀerences existed. Owing to our small sample size and limited
statistical power, we also explored elements of our data set
using an alternative quantitative approach. In line with recommendations proposed by Batterham and Hopkins [2], the likelihood of observing a meaningful diﬀerence was examined by
way of calculating the 90 % Confidence Interval for the average
bias observed between respective pairs of exercise trials (i. e.,
Baseline vs. Placebo; Baseline vs. Actovegin®; Placebo vs.
Actovegin®). Thereafter, by accepting the least conservative,
worthwhile eﬀect size of 0.2 [6], we determined the meaningfulness of diﬀerences observed between trials. All subsequent
data are presented as mean ( ± SD) unless otherwise stated.

Results
▼
All participants completed 3 separate exhaustive tests and did
not experience any adverse events associated with the respective injections of Actovegin® or the saline Placebo. Peak [mean
(± SD)] values for aerobic power (Wpeak) and selected physiologi▶ Table 1; while no significant
cal parameters are presented in ●
diﬀerences were observed between any of the 3 trials, strong
trends existed for Wpeak (p = 0.054) and RCP (P = 0.054), respectively. Group mean ( ± SD) values of submaximal parameters are
▶ Table 2; similarly no significant diﬀerences
presented in ●
existed between trials. However, when selected dependent variables were examined by calculating the mean bias (± 90 %
▶ Table 3), a somewhat diﬀerent picture emerged. It became
CI; ●
evident that small, but meaningful diﬀerences existed for Wpeak
and the RCP between the Baseline test and both injection trials.
In contrast, only a trivial eﬀect was observed for the selected
parameters between the Placebo and Actovegin® trials resulting
in an eﬀect size of 0.03 for Wpeak and 0.10 for the work rate associated with RCP.
▶ Table 4 summarises the mean ( ± SD) values of B[G] measured
●
during each of the 3 trials. The only significant diﬀerence
observed was for the main eﬀect of “Time” (p = 0.034), indicating
that the average B[G] measured across the 3 trials following
20-min of recovery was lower (p = 0.004) compared to that
▶ Fig. 3 summarises the
measured after 5-min of recovery. ●
B[La] profile during each of the 3 trials. As expected, there was a
significant rise (p = 0.0002) in B[La] from rest to the end of each
test, and a further rise (p = 0.0004) was observed following
5-min of recovery. Following 20 min of recovery B[La] was significantly lower (p = 0.0003) in all tests compared to the values
measured at the end of exercise and after 5 min of recovery.
However, the B[La] observed following 20 min of recovery was
lower (p = 0.015) in the Baseline test compared to Placebo.

Discussion
▼
The principal finding of this study was that the injection of 40 ml
of Actovegin® did not influence the magnitude of Wpeak or the
attainment of related peak physiological and metabolic response
during exhaustive arm crank ergometry compared to Baseline or
the injection of a saline Placebo. Importantly, the intravenous
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Wpeak (W)
VO2peak (l·min − 1)*
VO2peak (ml·kg − 1·min − 1)*
VCO2peak (l·min − 1)
RERpeak
VEpeak (l·min − 1)
fbpeak (cycles·min − 1)*
HRpeak (b·min − 1)

Baseline

Placebo

Actovegin®

p-value

171 (28)
3.41 (0.54)
42.8 (5.6)
4.05 (0.55)
1.21 (0.05)
155.3 (26.1)
62 (14)
181 (13)

178 (26)
3.42 (0.59)
43.1 (6.2)
4.12 (0.57)
1.23 (0.07)
157.1 (23.5)
63 (13)
182 (10)

178 (29)
3.42 (0.66)
42.9 (7.0)
4.06 (0.64)
1.22 (0.08)
149.8 (24.7)
62 (13)
180 (11)

0.054
0.917
0.910
0.646
0.562
0.397
0.815
0.920

Table 1 Mean (± SD) values of
peak responses achieved during
the Baseline, Placebo and
Actovegin® trials.

*violated assumptions of sphericity

Table 2 Mean ( ± SD) values of gross eﬃciency (GE), net eﬃciency (NE), the
work rate associated with the respiratory compensation point (RCP) and the
rate of VO2 gain observed during the Baseline, Placebo and Actovegin® trials.
Actovegin®

p-value

13.7 (1.4)
17.7 (1.9)
114 (24)
18.6 (1.6)

13.9 (1.1)
18.2 (1.9)
125 (20)
17.4 (1.5)

13.4 (0.9)
17.0 (1.3)
128 (19)
17.5 (1.9)

0.495
0.105
0.054
0.285

* violated assumptions of sphericity

Table 3 A summary of the mean ( ± 90 % CI) of the diﬀerences for a selection of dependent variables between respective pairs of exercise trials.
Baseline vs.
Wpeak (W)
VO2peak (l·min − 1)
HRpeak (b·min − 1)
B[La]end (mM)
RCP (W)
VO2 gain (ml·W − 1)

Baseline vs.

Placebo vs.

®

®

Placebo

Actovegin

Actovegin

7.0; ± 6.8*
0.02; ± 0.12**
1; ± 4**
0.4; ± 1.0**
11.3; ± 9.8*
1.2; ± 1.5**

7.8; ± 5.7*
0.01; ± 0.20**
0; ± 4**
0.3; ± 1.2**
13.8; ± 11.8*
1.0; ± 1.9**

0.8; ± 3.2**
0.00; ± 0.10**
1; ± 4**
0.6; ± 1.2**
2.5; ± 4.7**
0.2; ± 0.8**

* denotes a likely meaningful diﬀerence

14

Baseline
Placebo
Actovegin

*

*
**
*
**

12

£
$

10
8
6
4
2
0

Pre

End
Timepoint

5-min

20-min

Fig. 3 * denotes diﬀerent (p = 0.0001) compared to Pre in all trials
* * denotes diﬀerent (p = 0.044) compared to End in all trials
£ denotes diﬀerent (p = 0.003) compared to 5-min all trials
$ denotes diﬀerent (p = 0.015) at 20-min; Baseline Vs. Placebo

* * denotes almost certainly a trivial eﬀect

Table 4 Mean ( ± SD) values of blood glucose concentration (mmol·l − 1)
measured before exercise (Pre), at volitional exhaustion (End) and after 5 min
and 20 min of recovery during the Baseline, Placebo and Actovegin® trials.

pre
end
5-min*
20 min

Baseline

Placebo

Actovegin®

5.21 (0.35)
5.39 (0.93)
5.53 (0.56)
4.58 (0.29)

4.96 (0.42)
5.58 (1.04)
5.58 (0.82)
4.84 (0.57)

4.70 (0.50)
5.71 (1.16)
5.60 (0.84)
4.77 (0.46)

* denotes a significant (p = 0.034) time eﬀect; 5 min vs. 20 min

injection of Actovegin® displayed no adverse eﬀects in any of our
participants, and no diﬀerences existed between trials when
submaximal variables were examined. Finally, the profiles of
B[La] profile B[G] were similar during the 3 trials.
Meaningful, quantitative diﬀerences in the mean ( ± SD) values of
Wpeak, and the absolute work rate associated with the RCP were
observed between the Baseline test and both injection trials. Due
to the relatively unfamiliar exercise mode employed, these observations were, in part, anticipated and they confirm the importance of including such a Baseline (familiarisation) trial where the
impact of specific interventions are examined [18, 22]. However,
it was reassuring to note that no such quantitative diﬀerences
existed between the crossover Placebo and Actovegin® trials.
In the context of submaximal parameters, the rates of VO2 gain
observed during the 3 trials were similar, translating to equiva-

lent values of delta eﬃciency. Additionally, the respective values
of GE and NE were similar during the 3 trials, and to values that
have been previously reported for this exercise mode [21].
Finally, the absolute work rate associated with the RCP was the
same during the Placebo and the Actovegin® trials. We acknowledge that this preliminary study employed a relatively small sample
size and we were required to adopt and implement a single-blind,
placebo-controlled research design. However, in considering all of
the objective evidence collected it is reasonable to speculate that
Actovegin® is not ergogenic, and would not significantly impact upon
performance capacity during arm crank ergometry. However, our
findings cannot be generalised to all exercise modes, and it is imperative that future studies consider how this drug influences performance capacity using well-designed, self-paced time trials that are
undertaken by experienced competitors.
Numerous anecdotal athlete testimonies and media reports
have suggested that Actovegin® is ergogenic and has the potential to improve athletic performance. These reports suggest that
it has similar properties to erythropoietin to boosts the O2-carrying capacity of blood and can, therefore, attenuate central
(cardio-respiratory) limitations of fatigue. However, as
Actovegin® is a deproteinised haemodialysate that does not contain any peptide, growth factors or hormone-like substances
[10, 12, 13, 19], such reports associating the drug with blood
doping are unlikely to be founded.
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Conclusion
▼
To our knowledge this represents the first research study that has
investigated the potential ergogenic properties associated with
the intravenous injection of Actovegin®. Although our study
included some limitations, it has provided important evidence
that the administration of Actovegin® did not influence functional
capacity or a selection of submaximal and peak physiological
responses during exhaustive exercise. Further investigations are
required in this field using a variety of exercise modes, with participants who are highly trained and experienced competitors.
There may also be a potential clinical application of this drug to
facilitate physical rehabilitation following acute trauma.

Acknowledgements
▼
We extend our sincere thanks to all of the participants who volunteered for the study. No funding or other support was received
for this work.

References
1 Appiah AK. Treatment of severe primary postpartum hemorrhage with
a deproteinized hemodialysate. Int J Gynaecol Obste 2002; 7: 75–76
2 Batterham AM, Hopkins WG. Making meaningful inferences about
magnitudes. Int J Sports Physiol Perform 2006; 1: 50–57
3 Biland L, Hurlimann F, Goor W, Korner WF, Kundig A, Madar G, Widmer
LK, Ziegler WJ. Treatment of venous ulcers. A multi-center randomized
double-blind study. Vasa 1985; 14: 383–389
4 Boyarinov GA, Mukhina IV, Penknovich AA, Snopova LB, Zimin YV,
Balandina MV, Radaev AM, Skvortsova IE, Prodanets NN. Eﬀects of
actovegin on the central nervous system during postischemic period.
Bull Exp Biol Med 1998; 126: 993–996
5 Capodaglio P, Bazzini G. Predicting endurance limits in arm cranking
exercise with a subjectively based method. Ergonomics 1996; 39:
924–932
6 Cohen J. Statistical Power Analysis for the Behavioral Sciences. 2nd
edition, Lawrence Erlbaum Associates; 1988
7 De rev’yannykh EA, Bel’skaya GN, Knoll EA, Krylova LG, Popov DV.
Experience in the use of Actovegin in the treatment of patients with
cognitive disorders in the acute period of stroke. Neurosci Behav
Physiol 2008; 38: 873–875
8 Franklyn-Miller A, Etherington J, McCrory P. Sports and exercise medicine – specialists or snake oil salesmen? Br J Sports Med 2011; 45:
83–84
9 Harriss DJ, Atkinson G. Update – Ethical Standards in Sport and Exercise Science Research. Int J Sports Med 2011; 32: 819–821
10 Hoyer S, Betz K. Elimination of the delayed postischemic energy deficit
in cerebral cortex and hippocampus of aged rats with a dried, deproteinized blood extract (Actovegin®). Arch Gerontol Geriatr 1989; 9: 181–192
11 Jacobs PL, Mahoney ET, Johnson B. Reliability of arm Wingate Anaerobic Testing in persons with complete paraplegia. J Spinal Cord Med
2003; 26: 141–144
12 Kanowski S, Kinzler E, Lehmann E, Schweizer A, Kuntz G. Confirmed
clinical eﬃcacy of Actovegin® in elderly patients with organic brain
syndrome. Pharmacopsychiatry 1995; 28: 125–133
13 Lee P, Rattenberry A, Connelly S, Nokes L. Our experience on Actovegin,
is it cutting edge? Int J Sports Med 2011; 32: 237–241
14 Nycomed. http://www.nycomed.com/products/further-therapies/acto
vegin/ Accessed 10th July, 2011
15 Orchard JW, Best TM, Mueller-Wohlfahrt HW, Hunter G, Hamilton BH,
Webborn N, Jaques R, Kenneally D, Budgett R, Phillips N, Becker C, Glasgow P. The early management of muscle strains in the elite athlete:
Best practice in a world with a limited evidence basis. Br J Sports
Med 2008; 42: 158–159
16 Peronnet F, Massicotte D. Table of nonprotein respiratory quotient: an
update. Can J Sport Sci 1991; 16: 23–29
17 Price MJ, Bottoms L, Smith PM, Nicholettos A. The eﬀects of an increasing versus constant crank rate on peak physiological responses during
incremental arm crank ergometry. J Sports Sci 2011; 29: 263–269
18 Price MJ, Collins L, Smith PM, Goss-Sampson M. The eﬀects of cadence
and power output upon physiological and biomechanical responses
to incremental arm-crank ergometry. Appl Physiol Nutr Metab 2007;
32: 686–692
19 Schoenwald D, Sixt B, Machicao F, Marx E, Haedenkamp G, Bertsch S.
Enhanced proliferation of coronary endothelial cells in response to
growth factors is synergized by hemodialysate compounds in-vitro.
Res Exp Med 1991; 191: 259–272
20 Smith PM, Doherty M, Drake D, Price MJ. The influence of step and
ramp type protocols on the attainment of peak physiological responses
during arm crank ergometry. Int J Sports Med 2004; 25: 616–621
21 Smith PM, Doherty M, Price MJ. The eﬀect of crank rate on physiological responses and exercise eﬃciency using a range of submaximal workloads during arm crank ergometry. Int J Sports Med 2006;
27: 199–204
22 Smith PM, Doherty M, Price MJ. The eﬀect of crank rate strategy on
peak aerobic power and peak physiological responses during arm
crank ergometry. J Sports Sci 2007; 25: 711–718
23 Smith PM, Price MJ, Doherty M. The influence of crank rate on peak
oxygen consumption during arm crank ergometry. J Sports Sci 2001;
19: 955–960
24 Tsitsimpikou C, Tsiokanos A, Tsarouhas K, Schamasch P, Fitch KD, Valasiadis D, Jamurtas A. Medication use by athletes at the Athens 2004
Summer Olympic Games. Clin J Sport Med 2009; 19: 33–38
25 WADA. World Anit-Doping Agency Prohibited List. http://www.wadaama.org/en/prohibitedlist.ch2 Accessed 21st April, 2011
26 Ziegler D, Movsesyan L, Mankovsky B, Gurieva I, Abylaiuly Z, Strokov I.
Treatment of symptomatic polyneuropathy with actovegin in type 2
diabetic patients. Diabetes Care 2009; 32: 1479–1484

Lee P et al. Actovegin® and Peak Aerobic Capacity … Int J Sports Med 2012; 33: 305–309

Downloaded by: Manuel Espantaleon. Copyrighted material.

Alternatively, it has been proposed that Actovegin® works at the cellular level and is beneficial to ischaemic cells [10, 12, 13, 19]. While it
is unlikely to influence central limitations to performance, it might
play a role in the attenuation of mechanisms associated with peripheral (muscular) fatigue. The principal limiting factor during arm
crank ergometry is acute muscular fatigue [5, 11], and maximal
physiological responses are seldom observed [20]. The principal
(subjective) limiting factor reported by all participants in the present
study was pain and general fatigue of the m. biceps brachii and m.
triceps brachii, and this concurs with previous reports [17, 23].
An interesting fact was that during debriefing 4 of the 8 participants reported that the exhaustive test was easier with
Actovegin® compared to Placebo, while the other participants
could not distinguish between the trials. In this regard it might
permit individuals who are less accustomed to exercise, or have
experienced acute trauma [in the form of a sporting injury or
clinical surgery], and are more susceptible to developing sensations of pain and fatigue to achieve a greater volume of work in
an attempt to evoke improved training adaptations. Therefore,
Actovegin® could potentially have a role in a clinical rehabilitation setting. However, it must be reiterated that the favourable
(subjective) perceptions being considered here did not translate
into an improvement in peak aerobic capacity and, as such,
should be treated with caution. Further research should consider this potential clinical application of Actovegin®.
The career lifespan for the professional elite athlete is often short
lived; they are often under pressure to seek new ways to improve
their performance. Professional athletes are often not interested
in being part of a clinical trial, and would willingly believe “word
of mouth”, anecdotal evidence [6]. To our knowledge this is the
first study to explore the physiological and metabolic responses to
the intravenous injection of Actovegin® during exercise. The
power of this study is limited due to the small number of participants; nevertheless, it is a well-designed, counter-balanced study
where individuals acted as their own control. While we acknowledge that this preliminary study has a number of limitations, we
have reported fresh evidence that questions unscientific, anecdotal beliefs. Overall, our findings suggest the injection of Actovegin®
was not ergogenic and is unlikely to aid performance.

