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Abstract: Physical exercises are important for maintaining physical strength and general health state, particularly for the 

senior citizens. However, after strenuous exercises, the feeling of intense fatigue is also particularly common among the elderlies, 

who might be discouraged to persist on the physical trainings. Post exercise fatigue is in fact manifestations of “Oxidative Stress” 

resulting from the accumulation of metabolites produced during active muscular activities and micro damages. If the production 

of Reactive Oxygen Species (ROS) found in the skeletal muscles, blood and lipids, enhanced by the presence of free radicals 

during heavy exercises, can be reduced, “Oxidative Stress” could be alleviated. We intend to produce an “energizer”, that nor 

only help to decrease “Oxidative Stress”, but also provide essential nutritional support to the muscles as well as longer term joint 

space integrities. Verbascoside containing herb was chosen to be the antioxidant to release “Oxidative Stress”. Creatine was the 

nutritive agent for muscle repair and collagen (related to Glucosamine) was added to provide cartilage support. The “energizer” 

was put to a properly planned clinical trial involving healthy young men. The study was designed as a randomized, double 

blinded cross-over study. All participants randomly consumed the energizer, collagen powder or creatine monohydrate for 14 

days with a wash-out period interval for at least on month. On day 15 the participants completed one bout of well calibrated 

motor-driven treadmill exercise. Monitoring consisted of heart rate, and blood samples for the measurements of oxidative stress 

biomarkers, and muscle soreness. Creatine Kinase was measured in the subsequent recovery days. Results showed that the 

“energizer” produced a decreasing trend in the metabolites of proteins, DNA and lipids, and muscle soreness significantly 

decreased and during the three recovery days, Creatine Kinase activity sharply decreased, compared with the taking of collagen 

or creatine alone. In conclusion, the positive result supports the expectation that the “energiser” could be safely used as an 

exercise supplement for the prevention of after exercise fatigue. 
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1. Introduction 

In the modern communities, the practice of bodily exercises 

as means to maintain physical strength and general health state 

has become important components of peoples’ day to day 

livelihood. At the same time, increasing human longevity is 

complicated by aging related physiological deteriorations [1, 2]. 

People approaching senior ages are more concerned with means 

to maintain health and longevity. Practice of physical exercises 

hence has become more important for the elderlies [3, 4]. 

Among the city-dwellers, most people making serious 

efforts to maintain a regular practice of exercises are sedentary 

workers. One common complaint among those who return 

from strenuous exercises is the feeling of intense fatigue. The 

elderlies are even more severely affected. We understand 

today that the so called exercise fatigue is in fact 

manifestations of “oxidative stress” which takes time to 

recover [5, 6]. Aging is known to alter the neurohormonal 

mechanisms that control the cardiovascular system, 

manifested as a decline in sinoatrial node parasympathetic 



640 Kwok-pui Fung et al.:  An Energiser with Herbal Extracts, Creatine and Collagen  

to Prevent Post-Exercise Fatigue 

activity and an increase in sympathetic activity in the heart and 

vascular system [7]. 

The post exercise fatigue often discourages the individual, 

particularly the elderlies, from carrying on regular physical 

training. The practical way to overcome this difficulty is to 

formulate a gradually intensifying program so that 

over-training could be avoided. At the same time, the 

nutritional aspects should also be carefully looked into: Is the 

fatigue related to nutritional deficiencies? Is there nutritional 

supplements that could help with the maintenance of muscle 

strength? Is there nutritional supplement that would quickly 

remove the oxidative stress? Is there a need to provide longer 

term musculo-skeletal integrity? 

2. Creating an Energiser 

The aim of producing a supplement to specifically prevent 

or overcome oxidative stress should not be orientated towards 

the boostering up of physical performance, (which is 

important only for the professional athletes), but rather to 

bring about a smooth recovery after strenuous heavy exercises. 

Ideally, the Energiser is composed of three types of 

supplement, viz., a muscle nutrient, an antioxidant and a 

provider for long-term cartilage health. 

2.1. Nutritional Component 

During muscular exercises, the acute demand for energy 

requires adequate oxygen consumption which could not be 

maintained in a perfect balance, resulting in the accumulation 

of free radicals. The imbalance between the free radicals 

which are hurting the anti-oxidant defenses and muscle tissues 

results in the oxidative stress [8]. Muscles tissues should be 

kept in a perfect nutritional state in order to be able to resist the 

challenge. 

Nutritional components related to muscle tissues are plentiful. 

Carbohydrate related substances tend to provide short term 

support to muscle strength [9, 10]. On a long term need for 

muscular support, nutritional items related to the muscle 

substance itself could be a good choice. Creatine is an essential 

amino acid heavily contained in muscles. Taking creatine as a 

food supplement has been practiced among those patients 

recovering from chronic illnesses. Patients put on long term 

casting because of long bone fractures when muscle training 

becomes impossible, are put on creatine so that after removal of 

the rigid cast, muscle strength recovery can be hastened [11,12]. 

In our creation of the Energiser, therefore, Creatine is 

chosen as a component. 

2.2. Anti-oxidant Component 

While physical fatigue could be related to an accumulation 

of free radicals resulting from a deficient anti-oxidant system, 

it has also been found that at the same time, there could be a 

suppression of the immune system, such as reduced 

proliferative activity of splenocytes and high Th1/Th2 ratio 

which lead to the secretion of specific subsets of cytokines 

unfavourable for physiological balance and disease prevention 

[13, 14]. 

Phytoestrogenes have been studied and found to have 

enhancing effects on antioxidant enzymes and modulate sex 

hormone levels among the females [15, 16]. Dietary 

supplementation with phytoestrogens has been found to 

enhance the glutathione-dependent enzyme activities in 

erythrocytes in response to short intense exercise [16, 17]. 

Among the plant derived chemical compounds, Verbascoside 

has been widely reported to be a potent anti-oxidant. 

Verbascoside has been found in a number of plants, viz., Lippa 

citriodora [16], Lemon Verbena and Buddleja officialis [19]. 

The latter is found in the wilder land of South-West China and 

carries a folk name of “Champion Horse Grass” implying that 

the horse runs faster after eating the grass. 

Verbascoside has been found to improve the anti-oxidant 

capacity and prevent exercise-induced muscle fatigue and 

micro-injury in animal models [20, 21]. Female swimmers in 

their swimming exercises have experienced less muscle 

fatigue, quicker recovery and reduced levels of oxidation 

markers [16]. 

In our attempt to create an Energiser, we have chosen a 

common medicinal plant Buddaleja officialis, as the source of 

Verbascoside, the anti-oxidant. 

2.3. Protection of Musculo-Skeletal Integrity 

It is already a matter of beyond doubt that physical training 

protects health and is particularly relevant to the 

cardiovascular system [22]. For the seniors, exercise training 

for better cardiovascular health is even more important [23, 

24]. However, senior people are often troubled by 

degenerative diseases of the joints and their excessive use in 

physical training might lead to progressive deteriorations. 

Indeed this dilemma of over-use of joints often prevents the 

persistence of exercises. 

As the energiser is being planned, we are aware of the 

dilemma which prompts us to consider adding a component 

that may possibly protect the continuous deterioration of the 

cartilaginous joint surfaces. 

Glucosamine is a structural component of cartilage, the 

tissue that forms the contact surfaces of a synovial joint. 

Glucosamine is produced naturally in the body. A yet 

unproven belief is that when glucosamine is orally taken, it 

helps to maintain the integrity of the cartilage surfaces via 

supportive regenerative processes. Glucosamine has been 

popular among the aging population who suffers from 

osteoarthritis of the weight bearing joints, particularly the 

knees, and the elderlies expect to enjoy a control of pain when 

walking. Many proper clinical trials on the efficacy of 

glucosamine in the control of osteoarthritic knee pain had 

been done [25] but the most extensive one is the 

Glucosamine/Choidroitin Arthritis Intervention Trial (GAIT). 

The GAIT study covered over 1500 clients over the age of 40 

diagnosed as osteoarthritis for a period of 24 weeks, extending 

to 24 months. The results showed that all clients who suffered 

from mild knee pain did not improve better than placebo, 

either on 24 weeks short term or 24 months long term 

follow-up [26]. One has to realize that osteoarthritis of the 
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knees involves non-inflammatory degenerations resulting 

from repetitive uses, minor injuries and deformities and the 

pain is felt mostly on mobilization. It is therefore logical to 

find that glucosamine did not compare well with any 

pain-relieving agent. Any demonstration of improvement 

unrelated to mobilization (i.e. walking) with structural 

evidences might be a better way to assess the efficacy of 

glucosamines. It is interesting to note that Chondroitin used 

for six months was found to improve pain and function of 

osteoarthritic hands [26]. Some European studies also found 

that glucosamine improved knee pain and function while at 

the same time slowed down the progression of arthritis [27]. 

Both studies looked at the progressive narrowing of the joint 

spaces under treatment for three years and found that the 

deterioration was milder among the treatment group. 

With such impressive observations, one may confidently 

take glucosamine as an agent of preventive value rather than 

for treatment and include it as a component of the Energiser. 

3. Clinical Study to “Validate” the 

Relieving Effects of the Energiser on 

Oxidative Stress 

The Energiser was composed of the nutritional part, 

creatine, the herbal anti-oxidant verbascoside contained in the 

standard extract of Buddleja officinalis, and the cartilage 

supporting glucosamine contained in the less sophisticated 

product of collagen. The study involved eight healthy young 

men who took 14 day’s supplements, then participated in a 

well-organized eccentric exercise program. The age, height, 

weight, body mass index and body fat percentage of 

participant were 20.9±1.0 year, 174.0±4.0 cm, 65.1±8.8 kg, 

21.6±2.4 kg/m
2
 and 17.3±3.7%.The oxidative stress and 

micro-damages of the muscle were studied.  

The study was done at the Department of Sports Science 

and Physical Education at the Chinese University Of Hong 

Kong during Jun 2012 to Mar 2013, ethical approval was 

obtained prior to the trial commencement from the Clinical 

Research Ethics Committee of the Chinese University of 

Hong Kong.  

During the experimental period, participants were 

instructed to follow their routine living schedule and dietary 

habits. All participants were required to refrain from alcohol 

consumption and vigorous physical activities 24 hours before 

the test. A two-day weighed food record diary was obtained 

from each participant. Participants were requested to repeat 

the same diet before the next trials. During the trial, 

participants were asked to avoid anti-inflammatory drugs, 

pain-relieving ointments or creams, exercises, stretchings or 

massage. 

A calibrated motor-driven treadmill was used. All 

participants were required to complete one preliminary test to 

determine the relationship between downhill running speed 

and heart rate (HR). The speed was chosen with reference to 

each participant’s training status and was set between 60% and 

90% of the individual age predicted maximal HR 

(HRmax=220-age). The downhill running speed which was 

equivalent to around 75% of individual HRmax was 

determined. All participants then undertook 30 min of 

downhill running at the predicted speed to confirm, and if 

necessary, to adjust the running speed for the main trials. 

The study was designed as a randomized, double-blinded 

cross-over study. All participants randomly consumed herbal 

Engergizer (HE), collagen powder (CP), or creatine 

monohydrate (HM) sachet daily in the morning (11.5g per 

sachet) for 14 days with a wash-out period interval for at least 

one month. On day 15, the participants completed one bout of 

exercise and followed by three recovery days. The packing 

and weight of the sachet is identical, both the participants and 

investigators were blinded to the contents of the sachet given 

to each participant. 

On Day 1 morning, the baseline data, i.e., body weight, 

body height, muscle soreness score, venous and capillary 

blood samples, were collected. Then the participants were 

given one of three supplements. On Day 15 morning, all 

participants reported to the lab and ingested around 500 ml of 

distilled water to ensure the hydration status. On arrival, 

subjects rested for 20 min before the insertion of the cannula 

into the antecubital vein in the forearm. A standardized 5 min 

warm-up at 50% of individual HRmax was performed after 

the collection of the blood samples. The speed of treadmill 

was then increased to intensity of 70% of individual HRmax 

immediately after warm-up session and subjects completed 

down-hill running (-16.5%) for 45 min at such exercise 

intensity [28]. Heart rate was monitored and recorded 

throughout the exercise. Further capillary samples were 

taken during each exercise bout at regular time points, 

whereas venous and capillary samples were obtained 

immediately after the down-hill running. On the morning of 

three recovery days, similar data were collected. Three-way 

mixed, repeated measures ANOVA, ANCOVA and 

MANOVA (supplements x trial sequence x time) were used 

to do data analysis. 

3.1. Measurement 

Venous blood samples were used to assess oxidative stress 

biomarkers, i.e., 8-isoprostane, protein carbonyls, and 

8-hydroxy-2’-deoxyguanosine (8-OHdG), using commercial 

EIA kits or Colorimetric Assay kit. Capillary blood samples 

were used to test Creatine Kinase (CK) level (Reflontron
®
, 

Sweden). Likert scale was used to assess muscle soreness [29]. 

Rating of abdominal discomfort (RAD) was assessed on a 

10-point scale, where 1 was “completely comfortable” and 10 

was “very uncomfortable” [30]. Rating of perceived exertion 

(RPE) was estimated using the 6- to 20-point Borg scale [31]. 

Proper statistical analysis was completed. 

3.2. Result 

Immediately after exercise, the 8-OHdG concentration 

increased in CP trial, but not HE and CM trials. There was a 

trend of lower 8-OHdG concentration in the HE trial than that 

in the CP trial (P=0.062). Comparing with the 8-OHdG 
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concentration 2 hr after exercise, a continual decrease of 

8-OHdG (1.9%-2.3%) was observed in the HE trial during the 

following two recovery days. However, increases of 8-OHdG 

were observed in the CP and CM trials, with only an exception 

of a decrease on day 17 (D17) in the CP trial. The increase of 

8-OHdG in the CM trial, attained statistical significance 

(p=0.049). Although other changes did not attain statistical 

significance, the trend of the HE producing more on 8-OHdG 

decline was obvious. 

3.2.1. Protein Carbonyls (PC) 

There was a marked trend of decrease in Protein carbonyls 

(PC) during recovery in the HE trial although it did not reach 

statistical significance (p=0.203). However, no such trends 

were noticed in CP and CM trials. 

3.2.2. Creatine Kinase (CK) 

Creatine kinase activity peaked at REC-1d and decreased in 

all trials. 

3.2.3. Muscle soreness scores 

There was a significant decrease (56.5%) in muscle 

soreness scores in the HE trial (p=0.001), while no such 

significant changes were noticed in the CP and CM trials 

(p=0.488 and p=0.153, respectively). 

4. Discussion 

Strenuous physical exercise can stimulate the production 

of reactive oxygen species, which elevate markers of 

oxidative stress in the skeletal muscle, blood, and lipids of 

athletes [32]. Free radicals could increase the concentrations 

of the metabolites of these bio-molecules in the blood, 

including 8-OHdG, 8-isoprostane, and Protein Carbonyls. 

Elevation of 8-isoprostane content indicates an increase in 

the rate of whole body lipid peroxidation [33]. A decrease of 

8-OHdG indicates a reduction of oxidative damage to DNA 

[34]. The energiser study demonstrated a remarkable 

decreasing trend in the metabolites of proteins, DNA and 

lipids after the oral administration of the Buddleja officinalis 

containing formula. 

The CK is an enzyme located mainly in skeletal muscles. 

Its activity in plasma is the index of muscle fibers injuries 

[35]. The CK concentrations peaked 24hrs after exercise in 

all three trials, which indicated that significant muscle 

micro-damage were observed in the study. The formula 

containing Buddleja officinalis sharply decreased CK 

activity during three recovery days when compared with 

other formulae. Therefore, it is obvious that the Energizer is 

more effective in decreasing CK concentration when 

compared with collagen or creatine. 

The results of the present study showed that the 

formulation containing Buddleja officinalis significantly 

reduced muscle soreness after the exercise, while no 

significant effects were observed in the non-Buddleja 

containing formulations. 

It should be noted that the creatine content in the Energiser 

formula may also contribute to the protective effects. One 

recent study indicated that creatine supplementation could 

also reduce oxidative DNA damage and lipid peroxidation 

induced by a single bout of resistant exercise [36]. 

In conclusion the major finding of the Energiser trial 

showed that the Energiser has potential effects on improving 

the recovery of oxidative damages and muscle microdamages 

caused by strenuous eccentric exercises in healthy young 

adults. The positive results well supports the expectation that 

this exercise supplement could be useful in the prevention of 

after exercise fatigue. For the elderlies who are frequently 

bothered by fatigue even after normal activity exercises, the 

energiser could be a genuine guarantee to maintain their 

resilience on keeping an active life. 
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