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whereas PFR in controls increased. In Pycnogenol subjects 
there was a lower increase on oxidative stress with a faster 
recovery to almost normal levels (<330 for these subjects). 
These variations in PFR values were interpreted as a faster 
metabolic recovery in subjects using Pycnogenol.
Conclusion. This study opens an interesting new application 
of the natural supplementation with Pycnogenol that, with 
proper hydration, good training and nutritional attention 
may improve training and performances both in normal sub-
jects and in semi-professional athletes performing at high 
levels in difficult, high-stress sports such as the triathlon.
Key words: �Fitness - Oxidative stress - Dietary supplements.

Physical fitness (PF) includes two concepts: gen-
eral fitness (a state of health and well-being); 

and specific task-oriented or sport-oriented fitness (a 
task-oriented definition based on the ability to per-
form specific skills in defined sports). PF is consid-
ered a measure of the individual ability to function 
efficiently and effectively in work and sport activi-
ties and to meet both external (i.e., an unexpected 
need to perform an unusual effort) and internal (i.e., 
the ability to fight an infection) 1-3 emergency situa-
tions. Although the President’s Council on Physical 
Fitness and Sports could not offer a simple, general 
definition of physical fitness,4 it is generally achieved 
through a combination of several factors including 
correct nutrition, exercise, and enough rest. PF can 
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Evaluation of the effects of supplementation with Pycnogenol® 
on fitness in normal subjects with the Army Physical Fitness Test 

and in performances of athletes in the 100-minute triathlon

Aim. The aim of this registry study was to evaluate the effects 
of Pycnogenol® (French pine bark extract) on improving 
physical fitness (PF) in normal individuals using the Army 
Physical Fitness Test (APFT). The study evaluated the effica-
cy of Pycnogenol, used as a supplement, in improving train-
ing, exercise, recovery and oxidative stress.
Methods. The study was divided into 2 parts. In PART 1 
(Pycnogenol 100 mg/day), the APFT was used to assess an 
improvement in PF during an 8-week preparation and train-
ing program. In PART 2 (Pycnogenol 150 mg/day), the study 
evaluated the effects of Pycnogenol supplementation in ath-
letes in training for a triathlon.
Results. PART 1. There was a significant improvement in 
both males and females in the 2-mile running time within 
both groups, but the group using Pycnogenol (74 subjects) 
performed statistically better than controls (73 subjects). 
The number of push-ups was improved, with Pycnogenol 
subjects performing better. Sit-ups also improved in the 
Pycnogenol group. Oxidative stress decreased with exercise 
in all subjects; in Pycnogenol subjects the results were sig-
nificantly better. PART 2. In the Pycnogenol group 32 males 
(37.9; SD 4.4 years) were compliant with the training plan 
at 4 weeks. In controls there were 22 subjects (37.2;3.5) 
completing the training plans. The swimming, biking and 
running scores in both groups improved with training. The 
Pycnogenol group had more benefits in comparison with 
controls. The total triathlon time was 89 min 44 s in Pyc-
nogenol subjects versus 96 min 5 s in controls. Controls im-
proved their performing time on average 4.6 minutes in com-
parison with an improvement of 10.8 minutes in Pycnogenol 
subjects. A significant decrease in cramps and running and 
post-running pain was seen in the Pycnogenol group; there 
were no significant differences in controls. There was an 
important, significant post-triathlon decrease of PFR one 
hour after the end of the triathlon with an average of -26.7, 
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mile run) ranging from 0 to 100 points in each event. 
A minimum score of 60 in each event is required to 
pass the test. The soldier’s overall score is the sum 
of the points from the three events. To pass the test 
the total may range from 180 to 300. Active soldiers 
are required to take an official record APFT at least 
twice a year; reserve soldiers take one record APFT 
per year.18, 19 

Comparable guidelines could be considered for 
non-military personnel 19, 20 because of the close as-
sociation between fitness and good health for the 
prevention of most significant clinical problems. In 
addition, improving fitness may have a positive im-
pact on aging and on the problems associated with 
aging.21

Fitness and oxidative stress have an interesting but 
not completely understood relationship; but general-
ly, improving fitness may reduce oxidative stress as-
sociated with many conditions.22 When PF decreas-
es, plasma free radicals (PFR) may be increased 22-24 
due to a more sedentary lifestyle. Several nutritional 
and food supplements have been tested in healthy 
subjects and in patients with the aim of improving 
fitness and controlling oxidative stress.22-28

Pycnogenol®, the standardized extract from the 
bark of a specific French pine (Horphag Research 
Ltd.), has shown remarkable characteristics in con-
trolling oxidative stress and in improving training 
both in healthy athletes and in patients.27-29 Its ef-
fects are superior to other products used in exercis-
ing subjects to control oxidative stress and improve 
muscular performances.29-32

The main aim of this registry study was to evaluate 
the effects of Pycnogenol used as a supplement on 
improving PF in normal individuals, using the APFT 
testing system. The registry study was also planned 
to evaluate the efficacy of Pycnogenol, used as a 
supplement, in improving training, exercise, recov-
ery from fatigue and in controlling oxidative stress. 
The study was comprised of two parts: Part 1 stud-

also be defined as the full capacity to carry out the 
normal day’s activities without undue fatigue.1-4

Several factors considered in PF are shown in Ta-
ble I. A comprehensive fitness program should be 
individual and may focus on one or more specific 
needs and skills, on specific age groups or on health-
related needs such as bone and cardiac health.4-7

While in the past PF was considered and pursued 
mainly for healthy individuals, now even subjects 
with defined clinical or risk conditions (i.e., diabetes, 
metabolic syndrome of even oncological problems) 
may look for fitness standards for their specific con-
dition.5-10 PF improvements may actually enhance 
body resistance to infections and improve the re-
sponse to disease-related stress.11-13

A combination of mental, social and emotional 
health have significant roles in creating fitness sta-
tus. PF may also prevent, control or even treat many 
chronic health conditions brought on by unhealthy 
lifestyle or aging 10-12 and fight the effects of handi-
caps.

Specific or task-oriented fitness allows specific ac-
tivities to be performed with efficiency, i.e., in sports 
or military service. Specific training prepares ath-
letes to perform well in their sport. In sprint/fast runs 
(i.e., 400 m) the athletes should be trained mainly to 
improve their fitness working anaerobically through-
out the race. In long distance running (marathons, 
triathlons) athletes are trained to work aerobically 
and psychologically to improve their endurance.

In jobs related to security, policing and protection 
such as firefighters, policemen and military staff, PF 
is essential to operate in safety. In many countries 
regular fitness tests are used to evaluate capability in 
tasks requiring fitness or strength. In the USA sol-
diers must be able to pass the Army Physical Fitness 
Test (APFT) designed to test muscular strength, en-
durance, and cardiovascular respiratory fitness.13-19 
Soldiers are scored on the basis on their perform-
ance in three events (push-ups, sit-ups and a two-

Table I.—��Factors considered in physical fitness.

Health related Skill related Sports

Metabolic
Morphological
Bone integrity

Other

Body composition
Cardiovascular fitness

Flexibility
Muscular endurance

Muscle strength

Agility
Balance

Coordination
Power
Speed

Reaction time
Other

Team sport
Individual sport

Lifetime
Other
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subjects were basically fit, and the exercise was not 
meant to reduce weight but to increase the muscu-
lar mass, efficiency and PF within the same weight 
range. Also weight lifting and other exercise, i.e., 
including walking and stair climbing instead of us-
ing cars or transports or lifts, were suggested in an 
accessory plan adapted to the daily activity of the 
subjects but left to personal initiative.

The Pycnogenol dose was fixed at 100 mg/day for 
subjects weighing between 55 and 80 kg. Heavier or 
smaller subjects were excluded.

Other evaluations

Routine blood tests (including thyroid functional 
tests) were evaluated at inclusion to exclude any clini-
cal or risk condition (i.e., hyperlipidemia, hyperten-
sion, diabetes) or metabolic problems. Oxidative stress 
was evaluated at inclusion and at 8 weeks measuring 
plasma free radicals with FRAS equipment (Corcon, 
Parma, Italy). Subjects’ activity and working condi-
tions were unchanged and not limited or altered.

Supplement studies

Supplement studies 33, 34 are aimed to define the 
field of activity of supplements and possible pre-
ventive applications. The best field of application 
for supplements are preclinical, borderline appli-
cations or the supplementary management of risk 
conditions. Supplements - unless there are spe-
cific claims - are not generally used for treatment 
of signs/symptoms or clinical conditions. Gener-
ally, the aim of supplement studies is to produce 
supplementary data to be compared to background 
historical data (i.e., based on the best available 
management for comparable subjects) or to other 
management plans.

Pycnogenol in tablet form was used at a dosage of 
two 50 mg tablets daily for an average of 8 weeks. 
After this period all subjects using Pycnogenol de-

ied fitness in normal, healthy subjects tested for PF 
improvements with the APFT test; and Part 2, was a 
more advanced evaluation that included the study of 
improvement in performances in triathlon amateur 
athletes.

Materials and methods

PART 1: Fitness study in normal subjects

In this open experience, the APFT was used to as-
sess an improvement in PF during an 8-week prepa-
ration and training program.

After full informed consent, 150 normal subjects 
ages 35-55 were screened for any hidden pathology, 
metabolic problems or cardiovascular condition. A 
resulting registry group of subjects ages 32-36 was 
included. At inclusion, all subjects were able to per-
form the three exercises (push-ups, sit-ups and a 
two-mile run) within the APFT standards for their 
age and sex. The relative standards for the APFT per-
formance for this category of subjects are shown in 
Table II. No clinical condition was present; subjects 
were not allowed to use any drug or other nutritional 
food or supplement during the study.

Of these, 80 subjects used Pycnogenol (100 mg, 
equivalent to two tablets/day), and at least 60 com-
parable controls were included into the 8-week reg-
istry study. Subjects were evaluated with the APFT 
at inclusion and at 8 weeks. After careful briefing, 
subjects were trained by repeating in sequence the 
three APFT tests at least 5 times per week during the 
8 weeks of the study. A diet excluding excess salt, 
sugar and fat was suggested, and the consumption 
of alcohol, soda drinks, salt (NaCl) and caffeine-in-
cluding products was limited (maximum one glass/
cup/day), self-controlled. Also “sport drinks” and 
“energy drinks” were not allowed.

The BMI at inclusion for all subjects was on av-
erage 23.5; 0.6 becoming 23.4;0.3 at 8 weeks. The 

Table II.—�Standards for subjects (age 32-36 years).

Test Females minimum Males minimum

2 MILES 15 min. 54 sec 21.42 13.18 17.42
PUSH UPS 45 15 75 34
SIT UP* 76 42 76 42

* Males and female: same standards.



Effects of Pycnogenol on fitness in normal subjects	 VINCIGUERRA

Vol. 53 - No. 6	 THE JOURNAL OF SPORTS MEDICINE AND PHYSICAL FITNESS	 647

The analysis of data was managed by a group of 
external reviewers not in contact with the registry 
subjects. Commercial sponsorship from the produc-
ers of the tested supplement was not available.

PART 2: Higher level fitness study: the 100-min 
triathlon

The aim of this study was to evaluate the effects 
of Pycnogenol supplementation in athletes in train-
ing. The registry included triathlon athletes.

Triathlon races may vary in distance. The main 
international race distances are reported in Table III 
according to international standards (International 
Triathlon Union, and USA Triathlon). In our study, 
however, we developed a specific model of triathlon 
including:

—— a swim distance in open sea water of 750 me-
tres (0.47 miles);

—— a cycling distance of 20 km (12 miles); and
—— a 5 km run.

To keep conditions as standard as possible, the 
period of registry training was between May 15 and 
June 20 when the average temperature at beachside 
in Pescara, Italy at 2 pm is about 21-25 °C. The 
average running times for these three events was, 
ideally, around 12-15 minutes, 40 minutes and 25 
minutes with a total intended average around 100 
min that is relatively easy to evaluate and can be 
performed by many non-professional or semipro-
fessional athletes.

Transition areas/points between the swim and 
bike segments (T1) and between the bike and run 
segments (T2) were used to switch from swimming 
to cycling and cycling to running. The time spent 
in T1 and T2 is included in the overall time of the 
race. The nature of this sport focuses on persist-
ent and periodic training in each of the three disci-
plines, general psychological and physical strength 
and nutritional conditioning. The evaluation of the 
single distances and of the global time for the tria-
thlon were considered as the targets to improve in 4 
weeks of training.

Initially, the registry included 80 amateur athletes 
able to perform the triathlon in about 100 minutes 
(with a variation of plus/minus 15 minutes). An 
analogue scale line (range 0-10) was used to evalu-
ate the subjective performance, post-training pain, 
cramps and generally negative effects of training 

cided whether to carry on with the supplement up 
to 12 months.

Pycnogenol is a standardized extract from a 
French pine bark used in the recent past for several 
vascular studies 35, 36 and in venous microangiopa-
thy. The product is very powerful as 100 mgs of 
Pycnogenol produces significant effects in several 
pre-clinical or clinical conditions.35-41 Pycnogenol 
is very effective in acute models of edema 37, 38 
with a selective action on lower limb swelling and 
edema. Pycnogenol may also improve the healing 
of venous ulcers in severe models of chronic ve-
nous insufficiency by controlling edema;39 it is also 
very effective after deep venous thrombosis in post-
thrombotic limbs 39-41 as seen in a recent study.

In this study supplementation with Pycnogenol 
was used according to the following rules:

1.  supplementation was SUGGESTED to the 
evaluation subjects as an option that would possibly 
improve the management of the condition;

2.  the supplementation was used in association 
with what was considered at the time the ‘standard 
or best-management’ available for that condition 
according to international guidelines, if available;

3.  the use of Pycnogenol should not have inter-
fered with other treatments or preventive measures;

4.  the periods of follow-up were considered vari-
able (ideally 8 weeks);

5.  the type of non-clinical evaluation was a reg-
istry.

6.  the supplement was available in the market 
and voluntarily acquired by the registry subjects. A 
quantity of product was made freely available.

The evaluation of the compliance concerning the 
use of the supplement was of significant value in in-
dicating how many subjects were willing to use the 
product. Accessory information in this type of eval-
uation included: how many subjects were willing 
to initiate supplementation after briefing and how 
many subjects would continue with the use of the 
supplement as they observed benefits or good toler-
ability. There was no defined group allocation and 
no randomization organized by the investigators. 
Subjects decided ‑ on the basis of the preliminary 
briefing ‑  the group they would join. No placebo 
was used. Patients were informed about the supple-
ment or the other possible option. Possible placebo 
effect was also explained and considered. Data were 
analyzed after a period of study of at least 4 weeks. 
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ger) blood by the absorbance measurement of a sam-
ple solution through a monochromatic light beam. 
The centrifuge and the aluminum case with the pho-
tometric unit are temperature-controlled (37 °C).45-48 
This method has been validated and has been used 
in several preventive, epidemiological and clinical 
studies showing good reproducibility and low intra-
individual and inter-individual variability even in 
tests repeated in different days. PFR and oxidative 
stress tend to be increased in several clinical condi-
tions and in risk conditions (i.e., hypertension, dia-
betes, hyperlipidemia).42-48 After strenuous exercise 
PFR tend to increase in most subjects, and the per-
sistence of higher levels of PFR has been associated 
with recovery from exercise-induced fatigue.42-45

In a randomly selected subgroup of subjects (10 
from each group) PFR was measured at the start and 
finish line (at 60 minutes) and at the transition points 
during the final triathlon-test.

Statistical analysis

At least 25 registry subjects in each group (control 
or Pycnogenol) were considered necessary to evalu-
ate differences at 8 weeks in the registry, on the basis 
of observations from previous studies. The ANOVA 
was used to compare the differences in performance 
prevalence in the two groups.

A Sigma plot (Systat Software Inc.) program was 
used to perform all statistical analyses.49 All meas-

on muscles. Also oxidative stress was measured by 
testing PFR.

Study training

The triathlon was performed at least 10 times 
in 30 days (on average every 3 days). A group of 
amateur athletes used 150 mg of Pycnogenol (one 
50 mg tablet three times a day at breakfast, lunch 
and dinner). A control group did not use any sup-
plement but followed the training and nutritional 
plans. Females were excluded from this part of the 
study for variability problems (i.e., in the plasma 
free radicals evaluation) including the use of hor-
monal treatments. Results include only male, pro-
tocol-compliant subjects.

Oxidative stress measurements

Postexercise levels of oxidative stress (value one 
hour after the end of triathlon) were measured. The 
evaluation of PFR 42-44 was made with FRAS equip-
ment (Diacron, Parma, Italy) supplied by Corcon, 
Milan. The FRAS 4 system is a photometric analyti-
cal system developed for the global assessment of 
oxidative stress. The equipment measured PFR by 
measuring reactive oxygen metabolites (using the d-
ROMS test) and biological antioxidant potential (us-
ing the PAT test) in whole plasma samples. FRAS 
measures PFR with a single drop of peripheral (fin-

Table III.—�Main international race distances.

Definitions: triathlon races vary in distance. 
According to the International Triathlon Union, and USA Triathlon, the main international race distances are:

Sprint distance 750 m (0.47 mi) swim, 12-15
20 km (12 mi) cycling; 40 min
5 km (3.1 mi) run; 25 min

Intermediate (or standard) distance, commonly referred to as “Olympic distance” 1.5 km (0.93 mi) swim
40 km (25 mi) bike
10 km (6.2 mi) run

Long Course 1.2 miles (1.9 km) swim,
56 miles (90 km) ride, 1
3.1 miles (21.1 km) run, such as the Half Ironman

Ultra Distance 2.4 miles (3.9 km) swim
112 miles (180 km) ride
full marathon: 26.2 miles (42.2 km run);

The most recognized branded Ultra Distance is the “Ironman” triathlon.
Transition areas/points are positioned both between the swim and bike segments (T1), and between the bike and run segments (T2) and are where the 
switches from swimming to cycling and cycling to running occur. These areas are used to store bicycles, performance apparel, and any other accessories 
needed for preparing for the next stage of the race. The time spent in T1 and T2 is included in the overall time of the race.
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lems of training not performed according to the 
registry.

Table V shows the results (divided into males and 
females) for the 2-mile run, push-ups and sit-ups. 
There was a significant improvement in the 2-mile 
running time for males and females (P<0.05) within 
both groups. The improvement was statistically bet-
ter in the group using Pycnogenol (P<0.05) both in 
males and females. The number of push-ups was also 
significantly improved in males and females in all 
subjects completing the registry (P<0.05). Pycnoge-
nol subjects performed significantly better (P<0.05). 
Sit-ups also improved in all subjects; the improve-
ment in performance was significantly better in the 
Pycnogenol group (P<0.05).

urements were considered non-parametric and eval-
uated with non-parametric tests (Mann-Whitney).

Results

PART 1

The two resulting registry groups (Table IV) 
were comparable for age and sex distribution: 38 
males and 36 females using Pycnogenol completed 
the training protocol without significant variation 
(less than one missed training session in a month). 
In controls 36 males and 37 females completed the 
registry. All dropouts were due to logistical prob-

Table IV.—�Subjects within age range: 32-36 completing the study (first part).

Pycnogenol subjects MEAN AGE LOST

TOTAL INCLUDED 80
COMPLETING

MALES 38 34.5;1.4 2
FEMALES 36 33.5;1.6 4

CONTROLS MEAN AGE LOST

TOTAL INCLUDED 77
COMPLETING

MALES 36 35.1;1.2 1
FEMALES 37 33.6;1.5 3

Table V.—�Tests and oxidative stress results at 8 weeks (first part).

Test
Females Males

incl. 8 weeks incl. 8 weeks

2 MILES
PYCNO 18 min 2 s 16 min 3 s*# 16 min 8 s 14 min 11 s*#
CONTR 17 min 20s 17 min 3 s* 16 min 6 s 15 min 34 s*
PUSH UPS
PYCNO 31.2 (3.1) 39 (2.1)*# 56 (3.2) 69 (3.1)*#
CONTR 31 (2.2) 34.1 (1.1)* 58.2 (2) 62.2 (2.2)*
SIT UP*
PYCNO 61.2 (2.2) 67 (1.3)*# 63.2 (3) 73.2 (2.2)*#
CONTR 61.2 (2.1) 64.2 (2.2)* 63.2 (1.1) 67.3 (2.2)*

* = P<0.05 (before-after); # = P<0.05 between groups.

OXIDATIVE STRESS (carr units) Males Females

PYCNO inclusion 335.3;32 339.4;27.5
8 weeks 318.2;19.4*# 311.3;24.3*#

CONTR inclusion 310;22.4 332.3;21.6
8 weeks 344.4;25.3* 356.2;29.1*

Normal values: males <330 Carr Units; females <335
Generally, with exercise, oxidative stress tends to increase. *: statistical difference compared to baseline; #: significant difference between Pycnogenol 
and controls.
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nogenol group versus only one in controls. The im-
provements in performance are also shown graphi-
cally in Figure 1.

Table VII shows the changes in the visual ana-
logue scale line and in oxidative stress. There was an 
improvement in subjective performance evaluation 
(P<0.05), and a decrease in post-training pain and 
fatigue (P<0.05). A significant decrease in cramps 
and running and post-running pain was seen in the 
Pycnogenol group (P<0.05) while there were no sig-
nificant differences in controls. Finally, there was an 
important, significantly lower post-triathlon value of 
PFR one hour after the end of the triathlon (with an 
average of -26.7%; P<0.05). Variations were higher 
in PFR in controls. Figure 2 shows the variations in 
PFR at inclusion (1 indicated the average value be-
fore the start of the test-triathlon), after the first part 
(column 2), the second part (column 3) and the third 
part (column 4). The final evaluation (1 hour after 
the race, column 5) is also shown.

In Pycnogenol subjects there was a significantly 
lower increase of oxidative stress with a faster recov-
ery (P<0.05) to almost normal levels (<330 for these 
subjects).

The variations in PFR values may be interpreted 
as a faster metabolic recovery in subjects using Pyc-
nogenol. The exponential trends are also shown; the 
differences in trends is significant (P<0.05).

Discussion

This preliminary registry study indicates that Pyc-
nogenol may help to improve fitness both in normal 

Oxidative stress was significantly decreased with 
exercise (improved; P<0.05); in Pycnogenol subjects 
the results were significantly better (P<0.05) both in 
males and females.

No side effects for the use of Pycnogenol were 
observed. All subjects using Pycnogenol reported a 
good tolerability and compliance (none was forced 
to stop the supplementation).

PART 2

At 4 weeks in the Pycnogenol registry group there 
were 32 male athletes (mean age 37.9; SD 4.4) cor-
rectly compliant with the training plan. The stand-
ards for triathlon are shown in Table VI. In the con-
trol group there were 22 subjects (mean age 37.2;3.5) 
correctly completing the registry training plans. 
Dropouts were due mainly to logistical problems or 
to missed training sessions for working or personal 
problems or for minor, sport-related injuries delay-
ing training or altering training plans.

For swim, bike and run (Table VI), both Pycnog-
enol subjects and controls improved with training 
(P<0.05). The Pycnogenol group had more signifi-
cant benefits (P<0.05) in comparison with controls. 
The total triathlon time was 89 min 44 s in Pyc-
nogenol  in comparison with 96 min 5 s in controls 
(P<0.05). Control subjects improved their perform-
ing time on average 4.6 minutes (4 min 36 s) in 
comparison with the average improvement of 10.8 
minutes (10 min 48 s) observed in Pycnogenol sub-
jects. The average difference of 6.2 min (6 min 12 
s) is particularly important with a subgroup of 12 
subjects improving more than 7 minutes in the Pyc-

Table VI.—�Details of triathlon subjects (32 male athletes, mean age 37.9; SD 4.4).

Inclusion
(min sec SD)

4 weeks
(min sec SD) Diff.

A. Swim Pycno 13 min 28 s; 2.2 12 min 34 s; 2.1 *#
13 min   36 s; 2.5 13 min   38 s; 1.9 *

B. Bike Pycno 39 min 21 s; 2.7 35 min   7 s; 1.9 *#
38 min   29 s; 2.8 37 min   39 s; 2.6 ns

C. Run Pycno 25 min   4 s; 1.9 22 min 31 s; 2.4 *#
26 min   21 s; 1.9 24 min   31 s; 2.9 *

+2 transition times Pycno 22 min 31 s; 4.5 20 min   2 s; 4.2 *#
22 min   5 s; 4.9 21 min   17 s; 4.1 ns

TOTAL Pycno 100 min 24 s; 3.2 89 min 44 s; 4.5*# 10 min 48 s
101 min   1 s; 3.9 96 min   5 s; 3.2* 4 min 36 s

Difference 6 min 12 s

* difference before-after; # difference between groups; values in minutes. SD is expressed in seconds.
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Figure 1.—Results, in minutes, before and after 4 weeks of training with 150 mg Pycnogenol/day.

subjects and in athletes. The improvement was ob-
served when training and improving fitness for simpler 
tasks (as seen with the AFPT), or for more definite, de-
manding, specific sport events (the 100 min triathlon).

In previous studies we have observed that Pyc-
nogenol supplementation reduced training and post-
training muscular pain,28 reduces cramps during/
after exercise 28 and has a significant effect on oxida-
tive stress and PFR that are generally increased dur-
ing and after training. These effects have been seen 
in both studies including normal, healthy subjects 
and in clinical studies including patients with diabe-
tes and vascular problems.

There are several possible positive effects of Pyc-
nogenol on training. It may act in most subjects as 
an anti-inflammatory agent (by reducing cramps 
and muscular pain associated with training, exercise 
and recovery), making training more effective and 
recovery shorter. Controlling pain and intramuscu-
lar edema (an immediate consequence of exercise) 
allows a better post-training rest and recovery. The 
performances and subsequent training sessions are 
more effective and tolerable, allowing a better exer-
cise compliance. 

An outstanding result of this study is the fact that 
athletes achieved better results under Pycnogenol 

Table VII.—�The Visual Analogue Scale Line (range 0-5) and the post-exercise PFR (Carr Units): average and SD are shown.

Inclusion 4 weeks

1.	 Subjective performance evaluation Pyc 3.4;0.5 4.3;0.2*#
Cont 3.5;0.2 3.5;0.4 ns

2.	 Post-training pain/fatigue Pyc 4.3;0.3 2.6;0.5 *#
Cont 4.1;0.2 4.3;0.2 ns

3.	 Cramps and negative effects of running Pyc 3.7;0.2 1.6;0.3 *#
Cont 3.6;0.3 3.4;0.3 ns

4.	 PFR in blood (one finger drop): post-exercise levels of 
oxidative stress (value 1 h after end of triathlon)

Pyc 543;65 398;23 *#
Cont 573;44 582;32 ns

Pycnogenol group at inclusion

Pycnogenol group after 4-week intake
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subjects that perform within range for age in this test 
have a normal cardiovascular system, and a cardiac 
stress test could be completely negative in some 90% 
of them (aging >50 years). Muscular strength and 
absolute muscular endurance are highly correlated 
so that measurements of a single test (APFT) can be 
effective to verify different aspects of fitness. Stud-
ies using factor analysis have indicated that push-ups 
and sit-ups may have moderate to high factor load-
ings on various muscular strength/endurance factors. 
However, there are relative methodological problems 
in relating different type of muscular strength to a sin-
gle, simplified, multiple test. Making the tests for fit-
ness more complex is beyond the scope of the APFT, 
which is meant to be simple, repeatable and indica-
tive and can be perfomed without specific equipment.

Several nutritional and food supplements have 
been tested with the aim of controlling oxidative 
stress in healthy subjects and in patients with the aim 
of improving fitness and controlling oxidative .22-28 
Pycnogenol has shown remarkable characteristics in 
reducing oxidative stress and in improving training 
both in healthy athletes and in patients.27-29 Its ef-
fect appears to be superior to other products used in 
exercising subjects to control oxidative stress and le-
gally improve performances.29-32 In respect to safety, 
Pycnogenol has shown remarkable safety and toler-
ability both in normal subjects and in patients with 
severe clinical or metabolic alterations (i.e., in kid-
ney failure).

compared to control, but suffered less from oxida-
tive stress. Normally, a more intense physical activi-
ty should produce more oxidative stress. The control 
group presented exactly this expected increase of 
free radicals during exercising. But, on the contrary, 
the members of the Pycnogenol group had not only 
no increase of oxidative stress compared to start, 
they had less free radicals compared to start. It is re-
ally remarkable that even when the athletes in the 
Pycnogenol group outperformed the control group, 
they were better protected in triathlon and the other 
test against free radicals than the athletes in the con-
trol group.

This points to a great benefit of Pycnogenol for 
hard training athletes: Complete protection against 
oxidative stress. It is uncertain whether this elimina-
tion of free radicals during exercise enables the ath-
lete to a better performance. However, we have to 
report that the supplementation with Pycnogenol in-
hibited the circulation of free radicals and we meas-
ured better results regarding physical fitness under 
Pycnogenol.

This APFT is a simple, cheap test that measures 
aerobic capacity and muscular strength and endur-
ance. The combination of two-mile run, push-ups 
and sit-ups may not be complete or ideal to assess 
PT, but it is an important expression of fitness and it 
is widely understood and considered. The two-mile 
run is a true measure of aerobic strength, well cor-
related with maximal oxygen uptake (VO2max). Most 

Figure 2.—Final test (triathlon at day 28).

Pycnogenol

Controls

Pycnogenol

Controls
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