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4.
Засоби фармакології в реабілітації.
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До складу посібника включений глосарій для тлумачення спеціальної термінології.
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ІII.
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IV.
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SEMESTER I

Text I.

	MANAGING THE HEALING PROCESS THROUGH PHYSICAL THERAPY
In sports medicine, the rehabilitation philosophy relative to inflammation and healing after injury is to assist the natural processes of the body while doing no harm. The course of rehabilitation chosen by the sports therapist must focus on their knowledge of the healing process and its therapeutic modifiers to guide, direct, and stimulate the structural function and integrity of the injured part. The primary goal should be to have a positive influence on the inflammation and repair process to expedite recovery of function in terms of range of motion, muscular strength and endurance, neuromuscular control, and cardiorespiratory endurance. The sports therapist must try and minimize the early effects of excessive inflammatory processes including pain modulation, edema control, and reduction of associated muscle spasm, which can produce loss of joint motion and contracture. Finally, the sports therapist should concentrate on preventing the recurrence of injury by influencing the structural ability of the injured tissue to resist future overloads by incorporating various training techniques. 




1.1.
Read and translate the text “Managing the Healing Process Through Physical Therapy” in writing.

1.2.
Answer the questions to the text.

1. What is rehabilitation philosophy relative to inflammation and healing after 

injury?  2. What must the sports therapist focus on?  3. What is the primary goal of the rehabilitation course?  4. Who must try and minimize the early effects of excessive inflammatory processes?  5. What produces loss of joint motion and contracture?  6. How can the sports therapist prevent the reoccurrence of injury? 

1.3.
Complete the sentences with words from the box.

	physician, status, an injury, muscle groups, goals



1. Preinjury data collection can help identify possible problem areas and set … in rehabilitation.  2. Testing, including muscle strength, power, and endurance, in various … … provides objective data.  3. This data may be used to devise short- and long-term goals after … … is sustained.  4. The sports therapist or … may now set goals such as "increase strength to 80% of preinjury level" or "return to full preinjury status."  5. Subsequent testing may be performed, and the athlete's progress or … is objectively identified.

1.4.
Insert prepositions if necessary.
1. The primary goal in rehabilitation, injury prevention, can be aided … proper physical conditioning.  2. Off-season conditioning is essential … an athlete seeking maximal in-season performance."  3. Off-season conditioning (1) decreases the athlete's risk … injury, (2) decreases the rehabilitation time once an injury has occurred, (3) promotes excellence, (4) maintains an athlete's previous education of task performance, and (5) provides a close, positive bond between the athlete and the sport, thus aiding … the athlete's mental well-being and sport enjoyment.  4. The first 4 weeks … a season are the most dangerous because the participants are generally … … condition.
Text II.

THE HEALING PROCESS

AND

THE PATHOPHYSIOLOGY OF MUSCULOSKELETAL INJURIES
The three phases of the healing process are the inflammatory response phase, the 

fibroblastic-repair phase, and maturation-remodeling phase, which occur in sequence but overlap one another in a continuum. Factors that may impede the healing process include edema, hemorrhage, lack of vascular supply, separation of tissue, muscle spasm, atrophy, corticosteroids, hypertrophic scars, infection, climate and humidity, age, health, and nutrition. The four fundamental types of tissue in the human body are epithelial, connective, muscle, and nerve. Ligament sprains involve stretching or tearing the fibers that provide stability at the joint. Fractures may be classified as either greenstick, transverse, oblique, spiral, comminuted, impacted, avulsive, or stress. Osteoarthritis involves degeneration of the articular cartilage or subchondral bone. Muscle strains involve a stretching or tearing of muscle fibers and their tendons and cause impairment to active movement. Tendonitis, an inflammation of a muscle tendon that causes pain on movement, usually occurs because of overuse. Tenosynovitis is an inflammation of the synovial sheath through which a tendon must slide during motion. Dislocations and subluxations involve disruption of the joint capsule and ligamentous structures surrounding the joint. Bursitis is an inflammation of the synovial membranes located in areas where friction occurs between various anatomical structures. Muscle soreness may be caused by spasm, connective tissue damage, muscle tissue damage, or some combination of each of these factors. Repeated contusions may lead to the development of myositis ossificans. All injuries should be initially managed with rest, ice, compression, and elevation to control swelling and thus reduce the time required for rehabilitation.

2.1.
Read and translate the text “The Healing Process and the Pathophysiology of Musculoskeletal Injuries” in writing.

2.2.
Answer the questions to the text.

1. What are three phases of the healing process?  2. Which factors may impede 

the healing process?  3. Name four fundamental types of tissue.  4. Do ligament sprains involve stretching or tearing the fibers?  5. How may fractures be classified as?  6. What involves degeneration of the articular cartilage or subchondral bone?  7. What do muscle strains involve? 8. Why does Tendonitis occur?  9. What is Tenosynovitis?  10. What do dislocations and subluxations involve?  11. What is Bursitis?  12. What causes muscle soreness?  13. How should all the injuries be initially managed with?
2.3.
Complete the sentences with the words from the box.

	knee cap; degree; dislocation; two bones; subluxation; reduced;

the athlete; problem




DISCLOCATIONS AND SUBLUXATIONS

1. A … occurs when at least one bone in an articulation is forced out of its normal and proper alignment and stays out until it is either manually or surgically put back into place or reduced.  
2. Dislocations most commonly occur in the shoulder joint, elbow, and fingers, but they can occur wherever … … articulate.  3. A … is like a dislocation except that in this situation a bone pops out of its normal articulation but then goes right back into place.  4. Subluxations most commonly occur in the shoulder joint, as well as in the … … in females. 5. Dislocations should never be … immediately, regardless of where they occur.  6. The sports therapist should take … … to an x-ray facility and rule out fractures or other problems before reduction.  7. Inappropriate techniques of reduction may only exacerbate the … .  8. Return to activity after dislocation or subluxation is largely dependent on the … of soft tissue damage.

2.4.
Ask questions to the words in italic.

MUSCLE SORENESS

1. Overexertion in strenuous muscular exercise often results in muscular pain.  2. At one time or another most everyone has experienced muscle soreness, usually resulting from some physical activity to which we are unaccustomed.  3. There are two types of muscle soreness.  4. The first type of muscle pain is acute and accompanies fatigue.  5. It is transient and occurs during and immediately after exercise.  6. The second type of soreness involves delayed muscle pain that appears approximately 12 hours after injury.  7. It becomes most intense after 24 to 48 hours and then gradually subsides so that the muscle becomes symptom free after 3 or 4 days.  8. This second type of pain may best be described as a syndrome of delayed muscle pain, leading to increased muscle tension, edema formation, increased stiffness, and resistance to stretching.  9. The cause of delayed-onset muscle soreness (DOMS) has been debated.   10. Initially it was hypothesized that soreness was due to an excessive buildup of lactic acid in exercised muscles.  11. However, recent evidence has essentially ruled out this theory.  12. It has also been hypothesized that DOMS is caused by the tonic, localized spasm of motor units, varying in number with the severity of pain.  13. This theory maintains that exercise causes varying degrees of ischemia in the working muscles.  14. This ischemia causes pain, which results in reflex tonic muscle contraction that increases and prolongs the ischemia.
2.5. Listen to the information in the video and give its main ideas.
https://www.youtube.com/watch?v=v6XkkEWnFIc
Text III

FLEXIBILITY

       Flexibility is the ability to move a joint or a series of joints smoothly through a 

full range of motion. Flexibility is specific to a given joint, and the term good flexibility implies that there are no joint abnormalities restricting movement.  Flexibility may be limited by fat, bone structure, skin, connective tissue, ligaments, or muscles and tendons. Passive range of motion refers to the degree to which a joint may be passively moved to the endpoints in the range of motion, whereas active range of motion refers to movement through the midrange of motion resulting from active contraction. Measurement of joint flexibility is accomplished through the use of a goniometer. Stretching should be included as part of the warm-up period to prepare the muscles for what they are going to be asked to do and to prevent injury, as well as in the cool-down period to help reduce injury. Stretching after an activity may prevent muscle soreness and will help increase flexibility by stretching a loose, warmed up muscle. Strength training, if done correctly through a full range of motion, will probably improve flexibility.

3.1.
Read and translate the text of the oral topic “Flexibility” in writing.

3.2.
Answer the question on the text.

1. How do you understand the notion “flexibility”?  2. What does the term 

“good flexibility” imply?  3. What factors may limit flexibility?  4. What is the difference between passive and active range of motion?  5. How is measurement of joint flexibility accomplished through?  6. Should stretching be a part of warm-up or cool-down period?  7. Why should stretching be included as part of the warm-up period?  8. Why should stretching be included into cool-down period?  9. Will strength training improve flexibility?

3.3.
Match the words from both columns.

	1.
	full range of motion
	a.
	плавно

	2.
	strength training
	b.
	виконується за допомогою

	3.
	measurement
	c.
	больові відчуття у  м'язах

	4.
	joint flexibility
	d.
	затримка

	5.
	tendon
	e.
	повна амплітуда руху

	6.
	warm-up
	f.
	гнучкість суглоба

	7.
	smoothly
	g.
	вимірювання

	8.
	restricting
	h.
	сухожилля

	9.
	muscle soreness
	I.
	зв'язка

	10.
	is accomplished through
	j.
	що обмежуює

	11.
	ligament
	k.
	силове тренування

	12.
	cool-down
	l.
	розминка


3.4.
Complete the sentences with words from a box.

	the antagonist muscle, good flexibility, proprioceptive neuromuscular facilitation techniques, an agonist muscle, a goniometer, be limited




1. … … … is one that contracts to produce joint movement.  2. The term … … implies that there are no joint abnormalities restricting movement.  3. … … … is stretched with contraction of the agonist.  4. Measurement of joint flexibility is accomplished through the use of … … .  5. Ballistic, static, and … … … … have all been used as stretching techniques for improving flexibility.  6. Flexibility may … … by fat, bone structure, skin, connective tissue, ligaments, or muscles and tendons
Text IV

MUSCULAR STRENGTH AND ENDURANCE

Muscular strength may be defined as the maximal force that can be generated against resistance by a muscle during a single maximal contraction. Muscular endurance is the ability to perform repeated isotonic or isokinetic muscle contractions or to sustain an isometric contraction without undue fatigue. Muscular endurance tends to improve with muscular strength thus training techniques for these two components are similar. Muscular strength and endurance are essential components of any rehabilitation program. Muscular power involves the speed with which a forceful muscle contraction is performed. The ability to generate force is dependent on the physical properties of the muscle, neuromuscular efficiency, as well as the mechanical factors that dictate how much force can be generated through the lever system to an external object. Hypertrophy of a muscle is caused by increases in the size and perhaps the number of actin and myosin protein myofilaments, which result in an increased cross-sectional diameter of the muscle. The key to improving strength through resistance training is using the principle of overload within the constraints of the healing process. Five resistance training techniques that can improve muscular strength are isometric exercise, progressive resistive exercise, isokinetic training, circuit training, and plyometric training. Improvements in strength with isometric exercise occur at specific joint angles. Progressive resistive exercise is the most common strengthening technique used by the sports therapist for reconditioning after injury.

4.1.
Read and translate the text “Muscular Strength and Endurance” in writing.

4.2.
Answer the question on the text.

1. How may muscular strength be defined as?  2. What is muscular endurance?  

3. What does muscular endurance tend to improve?  4. Are these two components similar or not?  5. What is the ability to generate force dependent on?  6. By what is hypertrophy of a muscle caused?  7. What is the key to improve strength?  8. Which technique can improve muscular strength?  9. What kind of exercises is frequently used by the sports therapists?

4.3.
Open the brackets and use the verbs in a right tense form.

THE IMPORTANCE OF MUSCULAR STRENGTH

1. One of the primary rehabilitation program goals of any sports therapist (to be) to return muscular strength and endurance to preinjury levels.  2. The development of muscular strength (to be) an essential component of any reconditioning program.  3. By definition, strength (to be) the ability of a muscle to generate force against some resistance.  4. Maintenance of at least a normal level of strength in a given muscle or muscle group (to be) important for normal healthy living. 5. Muscle weakness or imbalance (can, to result) in abnormal movement or gait and (can, to impair) normal functional movement.  6. Muscle weakness also (can, to produce) poor posture.

4.4.
Fill in the gaps with prepositions if it is necessary.

THE IMPORTANCE OF MUSCULAR ENDURANCE

1. Muscular strength is closely associated … muscular endurance.  2. Muscular endurance is the ability to perform repetitive muscular contractions … some resistance … an extended period … time.  3. As we will see later, as muscular strength increases, there tends to be a corresponding increase … endurance.  4. …++++++ example, a person can lift a weight 25 times.  5. If muscular strength is increased … 10% through weight training, it is very likely that the maximal number … repetitions would be increased because it is easier … the person to lift the weight.  6. … most people, developing muscular endurance is more important than developing muscular strength, since muscular endurance is probably more critical … carrying out the everyday activities … living.  7. This statement becomes increasingly true … age.  8. However, a tremendous amount … strength is necessary … anyone involved … competition.

4.5. Listen to the information in the video and give its main ideas.
https://www.youtube.com/watch?v=HvYxdaePlYQ
ARTICLES
1.
Article I

The house where monsters live

It's oogly-boogly great fun to enjoy the neat Bankova Street attraction - the architectural pride of Kyiv, the Monster House (House with Chimaeras).

From 1903 to 1920, an eccentric man lived in Bankova 10, Vladislav Horodetsky (Władysław Horodecki), an architect, artist and writer, was the sort of man to take risks. At any given moment, he would do a trick or make an unexpected move. Just like him, the house that he built in a very aristocratic part of Kyiv is steeped in mystery.

The Monster House's appearance, decorated elaborately with various gargoyles and spooky creatures, is responsible for many rumors and myths. People say, the architect created his brainchild as a shrine to his long-lost daughter who had drowned in Lake of Mering. The lake used to be where the monument to Ivan Franko is today. Others say it was his lover who drowned in the lake and Horodetsky built the house for her.

Some went even further, telling tall-tales of how Horodetsky had left to hunt in Africa and was ripped apart by tigers, eagles, hyenas, crocodiles and every other real and imagined animals. People said he was left for dead. Fortunately, the tales were simply gossiping and the artist returned to Kyiv where he immortalized his supposed heroic deeds in concrete. But the real story is Horodetsky just built a wonderfully strange house for the sake of it.

Horodetsky got the material to build the dark gray mass of mythic creatures - big and small, from cement producer Richter. Richter thought it would be a dandy advertisement for the new product and Horodetsky agreed. A sculptor from Milan, Emilio Sala (E. Salia), decorated the house with the fantastic monsters, which Horodetsky sketched and Salia sculpted. Salia later finished the interior of the building.

When the house first went under construction, many predicted it would slide down the hill and trample the Ivan Franko Theater. They even wagered bets on it, saying there was no feasible way for such a peculiar house to stay standing. But, obviously, they were wrong. 

In addition to the Monster House, his creations include the St. Nicholas Roman Catholic Cathedral in Velyka Vasilkovska Street and the National Art Museum of Ukraine, and many others.

Overall Horodetsky lived in Kyiv for almost 30 years. In 1920, when Kyiv fell under Bolshevism, he emigrated to Warsaw. He did not stay standing as long as his famous house, however. In 1930 he died in Persia (Iran) and was buried at Doulab Catholic Cemetery in Tehran.

The eccentric architect immortalized his name by outstanding creatures. He remains one of the Ukraine's greatest architects.
2.
Article II

WHEN TIMES ARE LEAN, UKRAINIANS ADAPT MUCH BETTER THAN PAMPERED AMERICANS

Lena Redko
Kyiv Post

SAN FRANCISCO, CALIFORNIA - I heard of Generation X a lot when I lived in Ukraine, but not so much about Generation Y - with the exception of Pepsi's New Generation in the late 1980s,

The latter - also referred to as "millennials," "post-baby boomers," or "20+" - have been lately the center of attention in the United States. They are part of a generation loosely defined as being born between 1978 and 2000.

America has had a long period of well-being before the recent economic turmoil. The generation of today's young adults in the United States was raised in the atmosphere of ultimate well-being, with many of the basic needs over-satisfied. In summary, they are the "hothouse kids," as Newsweek once called them.

A typical millennial is a 20-something adult who is overly ambitious. They usually know their worth - whether in career or personal life - and would eagerly pursue activities that lead towards accomplishing their goals. Their attention span is short and their time is constrained. They are not easily impressed and would move on unless you give them a serious reason to stick around.

The first time I encountered a typical millennial was at work a couple of years ago. At the time, when economic prospects were strong, organizations were competing in being the first ones to recruit the fresh out of college graduates and bring them on board. To attract millennials' attention, companies offered perks such as an "orientation" conference in Florida or an iPad. The organizations would go out of their way to meet the needs of 20-plus. They would launch Facebook campaigns -because that is where Gen Y spends most of their time - or release rap videos to talk about their work culture.

Even though I was technically born in the Gen Y time frame, making me a millennial, my "foreign" attitude towards work, career and relationships are strikingly different.

When you graduate from college in Ukraine, you are generally happy to get your first job. You usually make big efforts at first - regardless of what you are paid - and you gladly take on projects that fall out of your area of responsibilities. The "I have a job!" sensation is likely to last a few years - until you realize that nobody recognized you for all the effort

Right after you graduate from college in the United States, however, you sell, sell and sell yourself. It's no problem if you have no work experience. Your gut feeling tells you that you are worth a lot. So, you consider the options and negotiate. You have high expectations once you start a job. However, your hunger, energy and drive do not last for very long. Generally, after a year or so, you want a position of influence and a "seat at the table."

At the first glance, the Ukrainian way may seem to lack confidence and self-assurance. Low self-esteem? Perhaps. On the other hand, the Ukrainian way may be far more adaptable to today's environment.

With layoffs common these days, ambitions without substantial grounds are hardly an asset. The disillusionment of an over-inflated ego may hit hard: hence, the recent stories of "econocides" in the United States and Western Europe. I can imagine the need to re-open the sobering-up stations in Ukraine as a result of poor economy, but hardly a wave of suicides.

Lena Redko, a Kyiv native, lives in San Francisco and is studying for a master's in business administration at the University of San Francisco.

3.
Article III

AS DEMAND EXCEEDS SUPPLY ON JOB MARKET, 

Yulia GOLUB 

Kyiv Post

	Tatiana Kolombet, a commercial director at the Ukrainian branch of Brain Source International recruitment agency, has more than five years of experience in the business. Kolombet says that both foreign and domestic companies are fighting for employees in Ukraine, where job offerings exceed qualified professionals.
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	KP: How is the job market doing with the influx of foreign companies, and what jobs are highest in demand?

TK: In Ukraine, we have a situation where demand is higher [than supply]. Every foreign company entering the market needs a lawyer, and they want the one of the highest caliber, but Ukraine does not have enough qualified lawyers to fill this demand. Some companies opt to hire lawyers with two years of experience and then train them. Others invite people from their home country.

KP: As Ukrainian companies get more sophisticated and adapt to Western business practices, are they looking to the international labor market for specialists, and hiring more foreigners? 
TK: Brain Source International has received more and more requests for foreign employees. Companies are ready to pay higher salaries and generous bonuses, but they are still not ready to pay all salaries officially. Sometimes the owners or top-managers of Ukrainian companies do not speak English, so the search field becomes narrower: Russia or Poland.

KP: How competitive is the job market? How often do professionals switch companies in search of higher salaries and benefits, and how are companies instilling employee loyalty?

TK: We have seen the development of a job-hopping trend. Companies are fighting for good employees. And, it is the responsibility of HR departments to find ways of retaining good workers. Today the minimum of what an employee can ask for in terms of benefits is paid mobile communication and a laptop computer. It's getting common for top managers to be offered a corporate car. A social package, free lunches and career growth opportunities are also strong factors affecting employee loyalty.

KP: What is your forecast for Ukraine's recruitment market in the near future? What specialists will be most in demand?

TK: First of all, a qualified professional is always in high demand, no matter what the profession. For the past two years, we have observed an increasing demand for lawyers. Moreover, sales managers have always been in demand.



4.
Article IV

HOT JOBS OFFERED BY FOREIGN COMPANIES

Yulia GOLUB 

Kyiv Post


Hey, all you college students! Wondering what profession to choose and where to land the highest paid job upon graduation?


Well, recruiters in Kyiv say that regardless of what career you opt for, foreign companies operating in Ukraine generally pay 30 to 40 percent higher salaries and offer stronger benefit packages, including free mobile phone service, laptops, lunches and cars for top managers.


But before you even think of landing a job in a foreign company, brush up on your English. Fluent English is a must, no longer just a plus, experts say.

The positions most in demand nowadays, in addition-to lawyers, are public relations, human resource, marketing and sales managers.


Long gone is the Soviet mindset of doing business, when a high-ranking apparatchik would order factories to churn out massive amounts of goods without putting effort into a sales strategy. Now' that Ukraine has embarked down the road of free market and competitive economics, the role of salesmanship is high up on the agenda of companies, be they domestic producers or foreign companies importing their goods into the country.


"In order to make money, companies now realize they need to sell whatever it is they produce or offer on the market," said Pavlo Logay, chief executive at World Staff, a top management recruitment company.


Thus it's no surprise that the highest number of job offerings, some 15 percent of listings in World Staff's database, are for sales managers. Logay added that monthly salaries typically offered for such positions are between $1,000 and $2,000.


Next in demand, and well-paid at that, are lawyers. "Five years ago, lawyers were in such high demand, that even a medical school had a law faculty," said Logay. He noted that listings for lawyers tapered off a few years ago, but are back up this year, accounting for some 13 to 14 percent of open positions listed by companies in World Staff s database. With investments, merger and acquisitions, and overall business activity in Ukraine booming, companies are competing for qualified lawyers again.

According to Personnel Executive, a recruitment agency, lawyers typically earn monthly salaries between $1,500 and $2,000.


"However, senior lawyers can make up to $15,000 per month," added Veronika Bodashko, a partner at Personnel Executive. With demand as high as it is, the growth opportunities for lawyers are strong. After several years of experience, lawyers have a real shot at becoming partners in law firms. The same process can take a decade or more in highly competitive western markets.


If you are not excited about sales or law, your best bet for a well-paid job is in the marketing, public relations and human resource management sectors. Nearly 30 percent of all jobs listed in World Staff's database are for these professions, and salaries range from $1,000 to $5,000.

And if you're a hi-tech guru, your best chances are, of course, to secure a job as a programmer or a related position in Ukraine's dynamic software development business, which relies heavily on foreign contract work.

According to IT Personnel recruitment agency, salaries in this segment fluctuate from $500 to $2,500, but many successful programmers opt to work as freelancers, seeking out lucrative contracts of their own.

Semester II

Text V.

ISOKINETICS IN REHABILITATION

Isokinetic exercise is described as movement that occurs at a constant angular

velocity with accommodating resistance. Force can be best described as a push or pull produced by the action of one object on another.  Torque is defined as the moment of force applied during rotational motion.  Work is defined as force multiplied by displace​ment. Work is measured as the area under the torque curve.  Power is defined as the rate of performing work. The sports therapist needs to be consistent with isokinetic testing from one session to another. Speed and position of the athlete should remain the same. The athlete may need a practice session before isokinetic testing to be familiarized to the testing sequence and the isokinetic dynamometer. Peak/average torque ratios, agonist/antagonist ratios, and eccentric/concentric ratios are com​monly used to evaluate the results of isokinetic testing. The sports therapist needs to evaluate the shape of the torque curve for consistent abnormalities. A rehabilitation program should be designed to correct specific deficits that are identified. The force-velocity curve should be the basis for designing specific isokinetic training programs.

5.1.
Read and translate the text “Isokinetics in Rehabilitation”.

5.2.
Answer the questions on the text in writing.

1. What kind of movement can isokinetic exercise be described as?  2. What isforce here?  3. How is torque defined as?  4. What is work here?  5. How is work measured?  6. What is defined as the rate of performing work?  7. What principles should a sports therapist follow while isokinetic testing the athlete?  8. Which parameters are used to evaluate the results of isokinetic testing?  9. What can be an evidence of consistent abnormalities?  10. What should be the basis for designing specific isokinetic programs to correct specific deficits?

5.3.
Complete the sentences with words from a box.

	allow; technological advances; resistance; variable




1. Isokinetic evaluation and rehabilitation is limited by the … …  of isokinetic dynamometers. 2. Isokinetic dynamometers now provide concentric and eccentric … .  3. Velocities are …  depending on the machine, although the average range is from zero to 300 degrees/second. 4. Some machines … velocities greater than 400 degrees/second.

5.4.
Insert articles if necessary.
1. Historically, … two primary advantages associ​ated with isokinetic exercise are: … ability to work maximally throughout … range of motion and … ability to work at various velocities to simulate functional activity. 2. Care should be taken, however, when inferring functional capacity based on … results of dynamic isokinetic testing. 3. Velocities achieved during functional activity greatly exceed … velocity capacities of isokinetic dynamometers. 4. Velocities measured at … hip and knee during … soccer kick exceeded 400 degrees/second and 1200 degrees/second, respectively. 5. …  majority of isokinetic testing is done in … nonweight—bearing position that is not representative of functional activities. 6. However, given these limitations, isokinetic exercise can be … very powerful tool for … sports therapist in evaluation and rehabilitation of sports-related injuries.

Text VI

PLYOMETRIC EXERCISES IN REHABILITATION

While the effects of plyometric training are not yet fully understood, it still remains a widely used form of combining strength with speed training to functionally increase power. While the research is somewhat contradictory, the neurophysiological concept of plyometric training is on a sound foundation. 
A successful plyometric training program should be carefully designed and implemented after establishing an adequate strength base. The effects of this type of high intensity training can be achieved safely if the individual is supervised by a knowledgeable person who uses common sense and follows the prescribed training regimen. The plyometric training program should use a large variety of different exercises, since year-round training often results in boredom and a lack of motivation. 
Program variety can be manipulated with different types of equipment or kinds of movement performed. Continued motivation and an organized progression are the keys to successful training. Plyometrics are also a valuable asset in the rehabilitation program after a sports injury. Used after lower quarter injury, plyometrics are effective in facilitating joint awareness, strengthening tissue during the healing process, and increasing sport-specific strength and power. The most important considerations in the plyometric program are common sense and experience.
6.1.
Read the text “Plyometric Exercise in Rehabilitation” and translate it in writing.

6.2.
Answer the questions.

1. Is it all clear with the effects of plyometric training?  2. How wide is it used? 3. What forms of training does it combine?  4. What is the aim of plyometric training?  5. What is contradictory here?  6. What kind of foundation is the neurophysiological concept of plyometric training on?  7. After what should a successful plyometric training program be designed and implemented?  8. How can the effects of this type of high intensity training be achieved safely?  9. Why should the plyometric training program use a large variety of different exercises?  10. What can program variety be manipulated with?  11. What is the key of successful training?  12. How valuable are plyometrics for rehabilitation programs?  13. When are plyometrics especially effective?  14. Which are the most important considerations here?

6.3.
Complete the sentences.

	circuit training; maximal; anaerobic in nature; ratio; the goal; used




1. Recovery is the rest time …  between exercise sets.  2. Manipulation of this variable will depend on whether … … is to increase power or muscular endurance. 3. Since plyometric training is … … … , a longer recovery period should be used to allow restoration of metabolic stores.  4. With power training, a work rest ratio of 1:3 or 1:4 should be used.  5. This time frame will allow …  recovery between sets.  6. For endurance training, this work: rest …  can be shortened to 1:1 or 1:2.  7. Endurance training typically uses … … , where the individual moves from one exercise set to another with minimal rest in between.

6.4.
Put the verbs in brackets into appropriate tense form.

1. The beginning plyometric program (should, to emphasize) the importance of eccentric vs. concentric muscle contractions.  2. The relevance of the stretch-shortening cycle with decreased amortization time (should, to be stressed). 3.  Initiation of lower quarter plyometric training (to begin) with low intensity in-place and multiple response jumps. 4. The individual (should, to be instructed) in proper exercise technique. 5. The feet (should, to be) nearly flat in all landings, and the individual (should, to be encouraged) to "touch and go."  6. An analogy (would, to be landing) on a hot bed of coals. 7. The goal (to be) to reverse the landing as quickly as possible, spending only a minimal amount of time on the ground.
6.5. Listen to the information in the video and give its main ideas.
https://www.youtube.com/watch?v=24vTemdHiqY
Text VII. 

CARDIORESPIRATORY ENDURANCE

Although strength and flexibility are commonly regarded as essential components in any injury rehabilitation program, relatively little consideration is given toward maintaining levels of cardiorespiratory endurance. An athlete spends a considerable amount of time preparing the cardiorespiratory system to be able to handle the increased demands made upon it during a competitive season. 
When injury occurs and the athlete is forced to miss training time, levels of cardiorespiratory endurance may decrease rapidly. Thus, the sports therapist must design or substitute alternative activities that allow the individual to maintain existing levels of fitness during the rehabilitation period.

By definition, cardiorespiratory endurance is the ability to perform whole body activities for extended periods of time. The cardiorespiratory system provides a means by which oxygen is supplied to the various tissues of the body. Without oxygen the cells within the human body cannot possibly function, and ultimately death will occur. Thus the cardiorespiratory system is the basic life-support system of the body.

7.1.
Read and translate the text “Cardiorespiratory Endurance” in writing.

7.2.
Answer the questions to the text.

1. How much consideration is given toward maintaining levels of cardiorespiratory endurance in an injury rehabilitation programs?  2. Why does an athlete spend much time preparing the cardiorespiratory system?  3. What occurs if an athlete is forced to miss training time?  4. What must a sports therapist do to allow the individual to maintain existing levels of fitness during the rehabilitation period?  5. What is cardiorespiratory endurance by definition?  6. What kind of means does cardiorespiratory endurance provide?  7. What can happen without oxygen?  8. What is the basic life-support system of the body?

7.3.
Open the brackets and use the verbs in a right tense form.

1. The heart (to be) the main pumping mechanism that (to circulate) oxygenated blood throughout the body to the working tissues. 2. The heart (to receive) deoxygenated blood from the venous system and then (to pump) the blood through the pulmonary vessels to the lungs, where carbon dioxide (to be) exchanged for oxygen. 3. The oxygenated blood then (to return) to the heart, from which it (to exit) through the aorta to the arterial system and (to be) circulated throughout the body, supplying oxygen to the tissues.

7.4.
Insert the articles if necessary.
1. As … body begins to exercise, … muscles use … oxygen at … much higher rate, and … heart must pump more oxygenated blood to meet this increased demand.  2. …  heart can adapt to this increased demand through several mechanisms.  3. Heart rate shows … gradual adaptation to … increased workload by increasing proportionally to … intensity of …  exercise and will plateau at a given level after about 2 to 3 minutes.

7.5. Listen to the information in the video and give its main ideas.
https://www.youtube.com/watch?v=KCDe4YqQDpA
Text VIII.

MAINTENANCE

OF CARDIORESPIRATORY ENDURANCE

The sports therapist should routinely incorporate activities that will help maintain levels of cardiorespiratory endurance into the rehabilitation program. Cardiorespiratory endurance involves the coordinated function of the heart, lungs, blood, and blood vessels to supply sufficient amounts of oxygen to the working tissues.

The best indicator of how efficiently the cardiorespiratory system functions is the maximal rate at which oxygen can be used by the tissues. Heart rate is directly related to the rate of oxygen consumption. It is therefore possible to predict the intensity of the work in terms of a rate of oxygen use by monitoring heart rate.

Aerobic exercise involves an activity in which the level of intensity and duration is low enough to provide a sufficient amount of oxygen to supply the demands of the working tissues. In anaerobic exercise the intensity of the activity is so high that oxygen is being used more quickly than it can be supplied, thus an oxygen debt is incurred that must be repaid before working tissue can return to its normal resting state.

8.1.
Read and translate the text of the oral topic “Maintenance of Cardiorespiratory

Endurance” in writing.

8.2.
Answer the questions on the text.

1. How can the sport therapist maintain levels of cardiorespiratory endurance? 2. What does cardiorespiratory endurance involve?  3. What is the best indicator of how efficiently the cardiorespiratory system functions?  4. What is directly related to the rate of oxygen consumption?  5. Why is it possible to predict the intensity of the work?  6. What kind of activity does aerobic exercise involve?  7. How high is the intensity of the activity in anaerobic exercise?  8. What kind of activity is continuous or sustained training for maintenance of cardiorespiratory endurance?  9. What does interval training involve?  10. What does interval training allow?  11. Should continuous training techniques be incorporated during rehabilitation or should interval training?  12. What is Fartlek?  13. What kind of a training technique is Par cours?

8.3.
Open the brackets and put the verbs into a proper tense form.

FARTLEK TRAINING

1. Fartlek (to be) a training technique that is a type of cross-country running originated in Sweden.  2. Fartlek literally (to mean) "speed play."  3. It (to be) similar to interval training in that the athlete (must, to run) for a specified period of time; however, specific pace and speed (to be) not identified.  4. It (to be) recommended that the course for a Fartlek workout be some type of varied terrain with some level running, some uphill and downhill running, and some running through obstacles such as trees or rocks.  5. The object (to be) to put surges into a running workout, varying the length of the surges according to individual purposes.   6. One advantage of Fartlek training (to be) that because the pace and terrain always change, the training session (to be) less regimented and (to allow) an effective alternative in the training routine.  7. Again, if Fartlek training (to be) going to improve cardiorespiratory endurance it (must, to elevate) the heart rate to at least minimal training levels.  8. Fartlek best (may, be used) as an off-season conditioning activity or as a change-of-pace activity to counteract the boredom of training using the same activity day after day.

8.4.
Insert articles if necessary.

PAR COURS

 
1. Par cours is … technique for improving cardiorespiratory endurance that basically combines continuous training and circuit training.  2. This technique involves jogging … short distance from station to station and performing … designated exercise at each station according to guidelines and directions provided on … instruction board located at that station.  3. Par cours circuits provide … excellent means for gaining some aerobic benefits while incorporating some of … benefits of calisthenics.  4. Par cours circuits are found most typically in parks or … recreational areas within metropolitan areas.

SELF-ASSESSMENT TEST 1

These tasks are designed to assist you in determining if you have mastered the materials and competencies presented here.

1. Identify those factors that may impede the healing process.

2.
Describe the pathophysiology of the healing process.

3.
Identify the four types of tissue in the human body.

4.
Explain the importance of initial first aid and injury management of these injuries and their impact on the rehabilitation process.

Article V:

U. S.  women   don’'t  enjoy  their  femininity  enough
Lena REDKO
Being Ukrainian, I grew up in a society where femininity was - and still is - praised. I am not talking about women wearing dresses and heels. In my viewpoint, there is much more to being feminine.

I consider Ukrainian women to be feminine because they are generally not attracted to jobs like firefighting or police service. More importantly, I consider them feminine because they encourage men to be gentlemen. A Ukrainian woman expects a man to open the door for her, pass her the coat, and give her a hand with a heavy suitcase. It does not make her feel patronized. Nor does it take away her right to pursue a doctorate in philosophy, be a CEO or lead the country as prime minister.

An American woman, on the other hand, might sue you for this, depending on the circumstances.

Despite general "ladylike" behaviors, I believe that Ukrainian society is in many ways woman-dominated. Even the Kyiv Independence Square has a statue of woman — it is a symbol of the Ukrainian nation. I believe that Tymoshenko's braid is loaded with the same message. Adult women in Ukraine always managed to maintain their femininity while getting a higher education, progressing in their career and rising to an influential position in the nation.

While I applaud the feminist movement's accomplishments in the United States today - gender discrimination is illegal - I have mixed feelings about some of the aspects of feministic behaviors. American women seem to feel threatened by the smallest deference to gender. Thеу strive to look independent, not in need of open doors or of help with the coat. They prefer to pay for themselves when they are out and do their best to not look overly feminine when they want to be taken seriously. Some women prefer to be called "Ms." instead of "Miss" or "Mrs." because they considering revealing marital status to be discriminatory. While all of these deserve respect, my biggest concern is that the fear of looking womanly may have its effects on family values. There are too many stories in the news about forgotten babies - in the car, in the store or elsewhere. Also, according to the National Center for Health Statistics, the divorce rate in the United States topped 50 percent in 2015.

So, ladies, my advice is: keep your femininity. It gives you a competitive advantage. There must be a serious reason why many American men are looking for wives in Ukraine. Also, it is unfortunate that there is no "Woman's Day" in the U.S. What's wrong with being a CEO and getting flowers and compliments all day? This is what I would call smart.

Leno Redko, a Kyiv native, lives in San Francisco and is studying for a master's in business administration at the University of San Francisco.

Article VI:
HOW TO TALK ABOUT PAY

Edward COCKS

Surely, the question asked most often by prospective job seekers is: "When should 1 talk about salary?"  The answer: "After the offer is made."

Let the employer make the offer, preferably in writing, and then base your response on your own expectations and requirements. If you are happy with the initial salary offer, then things are simple. Accept and begin your new career. If you want more, the challenge is now on you to engage in the negotiating process. The secret to salary negotiation is to focus on the value that the position has to the company, then to the value you bring to the position.

Some advice: Be absolutely certain that you completely understand the job and all of the employer's requirements.

If at all possible, ask for a written job description or have the employing manager restate the description. This also provides you with valuable time to plan your next few steps. One of the best tactics in this exercise came from a friend and colleague who wrote it all down, spent a moment looking at it all down, spent a moment looking at it and then turned it around to the executive offering the job and said: "Is this everything the job you are offering entails?" 

This was perfect! Now the employer is responding to, rather than leading, the negotiation process. Even better, it focuses them on the requirements of the job and makes them more likely to increase their valuation of the position.

After verifying exactly what the position involves, you should be able to draw upon your knowledge of the local market and industry' conditions (you did do your home​work right?) and decide how you will react. Do your best to make the employer change the offer amount as much as possible before you ever say the number you have in mind. For instance, when the employer has verified that the position is completely and accurately described, rather than responding with a raised amount, ask them another question: "Do you believe that your offer is fair for this market, given the position's importance to the company?" Again, they are in a responding position. Keep them responding to your questions as long as possible and, hopefully, raise their offer.

When the value of the position to the company is fully established, now is the time to ask: "Am I the candidate you want to fill this position?" When they verify that you are indeed the one they want for the position, simply say: "I believe that I can do this job well above your expectations and would like to know what your best offer will be'." Again, this continually keeps them responding to questions and, so far, you have been simply asking questions.

If the final number is again below your expectation, now you can say: "The offer I would find acceptable is ..." - and then be ready with the amount. Be sure this is an offer you will accept.

One last reminder, all too often employers will try to force you into negotiating based upon your last salary. This is one of their tactics for salary negotiation, albeit a flawed one, and has absolutely no bearing on your value to their company.

In fairness to the employer, you must also remember that your financial situation is of no concern to them in the negotiation process. Good luck!

Article VII:

WILL YOU BE FIRED SOON?

Julia SKIDAN 

Almond Consulting

	Julia Skidan is a partner in the Kyiv office of Almond Consulting, a-British-based firm at www.almondcon-

HYPERLINK "Correspon-dence Department/Didactic materials/Орг.аспекты/sulting.co.uk"
sulting.co.uk that specializes in such areas as executive coaching and career development.
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One of the biggest anxieties many employees have is the fear of being fired. The fear may either be a psychological illusion, or a signal of real danger. For those lucky enough not to have been through staff cuts, downsizing, restructuring, or whatever euphemism the boss decides to use, here is a crash course.

Let's deal with the psychological aspects first. The fear of being fired is directly connected to our basic survival reflex: no money - no food. So worrying about job security is absolutely healthy. Now and then we all experience butterflies in the stomach when the workload is overwhelming, the deadlines are past due or the project is falling apart. Fine, believe me, it is absolutely fine. There is no danger in feeling that way unless you are totally lazy and constantly abuse your job or your employer's confidence.

Some peoples' fears of being dismissed approach paranoia. It brings on constant nervousness. It robs them of their positive tone, work output and job satisfaction. I remember a very bright information' technology professional who was afraid to make a single mistake or take any increased responsibility. He became nearly invisible to management and colleagues. He felt safer not attracting any attention to himself or his work. Later it was quite painful for him to realize that his contribution to the company's business was not appreciated.

Now let's move from imaginary fears to reality: what if the danger of being fired is real? If you are not on probation and have not violated employment laws or company policies, the sacking will happen gradually. The danger signs may include:
· placing others in charge of duties/ projects that would normally be yours.

· excluding you from meetings you used to be in;

· withholding information you would normally receive;

· your boss sets unrealistic goals or performance expectations for you;

· a cooling attitude from management, for instance, delayed or no response to your e-mails, no office visits, and so on. 
One way to check whether your job is secure is to take a test designed by famous 
German social psychologist Kurt Lewin. Develop a list of the key aspects of your professional life. The list should look something like this:
· Service record (good/bad)

· Client relations (good/bad)

· Relationships with colleagues (respectful/disrespectful)
· Energy level (high/low)
· Creative skills (high/low)
· Leadership skills (high/low)
· Work attitude (diligent/routine). Now honestly evaluate your performance by placing a plus, minus or zero next to the category. Now add it up.

If you've got more pluses than minuses, then you're most likely facing a favourable scenario and may even get a promotion.

If you have more zeros, then your outlook is neutral you're probably ok. If you've a lot of minuses, then you have reason to worry. To avoid that dreadful negative scenario, here are just a few simple but effective tips:

•
Your self-development should be continuous.

•' Deepen your professional efficiency every day.

•' Exercise a proactive attitude and initiative.

•' Keep abreast of the news and trends in your area of expertise.

•' Broaden your horizons in general knowledge.

•' Don't be afraid of making a mistake; be afraid of repeating it over and over again.

When a business is downsizing, how do you know if you might get the ax? Here are some common clues:

· placing others in charge of duties/projects that would normally fait to you;

· excluding you from meetings you used to be in;

· withholding information from you;
· asking you to put down some ideas on the future your projects;
· a cooling attitude from management, delayed or no response to your e-mails, no office visits, face-to-face meetings avoided.
Article VIII:

WHERE OBESITY IS BIGGER AND BETTER

As Americans continue to get fatter the junk-food fan Bill Clinton is weighing into the debate, writes Tom Baldwin
Ripples of fat are spreading ever wider across America's waistline, according to a report that suggests obesity rates rose last year in all but one of the nation's 50 states.

A survey published by Trust in America's Health indicated that almost one in four adults is clinically obese and almost two thirds are overweight

Mississippi is the fattest state, while six more from the south​east are in the heftiest dozen. The state exhibiting the largest increase in obesity last year was Alabama, while only Oregon bucked the trend by holding steady at 21 per cent.

The Trust, a non-profit organization that promotes health education, highlighted figures showing that 7 per cent of US adults have diabetes and called for more government action to tackle an obesity epidemic that it says is endangering lives.

It is costing the country $39 -billion (£21.6 billion) in extra healthcare cost – and billions in lost production.

There is a similar problem in Britain, where about one adult in five is obese but, as ever, it is bigger in America.

In recent months carmakers are reported to have been adapting designs to take account of the ever-growing American belly, with the Honda Accord sold in the US two inches wider than the same model in Europe and Japan.

Airlines are ditching magazines, seats and even life vests to compensate for the increased fuel costs of carrying their passengers' extra pounds.

Meanwhile, US military strategists are worrying about America's long-term security because so many potential recruits are too fat to fight.

The fast-food and soft-drink industry, which is estimated to spend $11.2 billion a year on advertising, is beginning to feel the heat. Seventeen states have recently passed legislation aimed at tackling childhood obesity. “Super Size Me”, a documentary film in which Morgan Spurlock became fat and ill by eating only at McDonald's for a month, was widely seen as having helped to shame the restaurant chain into offering healthier options last year.

Yesterday, a Harvard health report suggested that fast-food retailers were deliberately targeting children by clustering outlets around schools, while earlier this month Bill Clinton joined a campaign to improve America's eating habits. The former President said a lifetime of eating junk food had caused his "brush with death" last year. Recalling his quadruple heart bypasses surgery, Mr. Clinton said: "I realized that one more time I've been given another chance and I wanted to make the most of it. The bottom line is we've got too many kids overweight and they're walking time-bombs."

But the junk-food industry is fighting back against bans on the sale of drinks and snacks at schools. In June, Jodi Rell, the Governor of the Connecticut, vetoed a state-wide ban on unhealthy food in schools after being pounded by $250,000 of industry lobbing.

Sales of soft drinks in schools totalled about $700 million last year, with companies such as Coca-Cola and Pepsi keen to target consumers when they are young and establishing brand loyalties. The National Restaurant Association, backed by a clutch of senior Republican senators, held a press conference this summer at which its president, Steven Anderson, said that food establishments "should not be blamed for issues of personal responsibility and freedom of choice".

Legislation is also opposed by the libertarian Right in America, where organizations such as the Cato Institute are outraged at the prospect of the Government telling citizens how — or what — they should eat.
SEMESTER III
Text IX

MANUAL THERAPY TECHNIQUES IN REHABILITTAION

Manual therapy techniques including mobilization and traction, as well as proprioceptive neuromuscular facilitation techniques, are being used more frequently in rehabilitation by the sports therapist. In recent years, the sports therapist has tended to get caught up in some of the technological advances that have been made available in rehabilitation equipment. These "high tech" devices have to a great extent taken the place of what many consider to be the greatest tool available in the rehabilitation repertoire, that being our hands. It seems however that the pendulum is beginning to swing back in the other direction, and more sports therapists are incorporating manual therapy techniques into their rehabilitation regimens. 

After injury to a joint, there will always be some associated loss of motion. That loss of movement may be attributed to a number of pathological factors including contracture of connective tissue (for example, ligaments and joint capsule); resistance of the musculotendinous unit (for example, muscle, tendon, and fascia) to stretch; or some combination of the two.

In a postsurgical case, the limitation is almost always caused by capsular or ligamentous contracture. For example, the postoperative knee will typically demonstrate a position of comfort with the joint held in slight flexion. This position of comfort can very quickly become motion limiting if appropriate intervention measures are not initiated by the sports therapist. Certainly, the advent of arthroscopy, the use of constant passive motion immediately after surgery, and functional postoperative bracing have attempted to minimize loss of motion after surgery. Nevertheless, there still seems to be significant difficulty in many patients in regaining normal joint motion.

9.1.
Read and translate the text “Manual Therapy Techniques in Rehabilitation” in writing.
9.2.
Answer the questions on the text.

1. What kinds of techniques does manual therapy include?  2. What do the 

sports therapists consider to be the greatest tool available in the rehabilitation repertoire?  3. Is there any tendency for sports therapists to incorporate any rehabilitation equipment?  4. What will always be after injury to a joint?  5. Why does that loss of movement occur?  6. By what is the limitation almost always caused in a postsurgical period?  7. By means of what can you minimize loss of motion after surgery?  8. Is it hard or easy to regain normal joint motion?

9.3.
 Open the brackets and use the verbs in a proper tense form.

1. Spin (to occur) around some stationary longitudinal mechanical axis and (may, to be) in either a clockwise or counter clockwise direction. 2. An example of spinning (to be) motion of the radial head at the humeroradial joint as (to occur) in forearm pronation / supination. 3. Rolling (to occur) when a series of points on one articulating surface comes in contact with a series of points on another articulating surface.  4. An analogy (would, to be) to picture a rocker of a rocking chair rolling on the flat surface of the floor. 5. An anatomical example (would, to be) the rounded femoral condyles rolling over a stationary flat tibial plateau.

9.4.
Insert articles if necessary.
1. Gliding occurs when . . .  specific point on one articulating surface comes in contact with … series of points on another surface. 2. Returning to … rocking chair analogy, …  rocker slides across … flat surface of … floor without any rocking at all.  3. Gliding is sometimes referred to as … translation.  4. Anatomically, gliding or translation would occur during … anterior drawer test at … knee when … flat tibial plateau slides anteriorly relative to … fixed rounded femoral condyles.
9.5. Listen to the information in the video and give its main ideas.
https://www.youtube.com/watch?v=y59psrBxb80
Text X.

MOBILIZATION AND TRACTION TECHNIQUES

IN REHABILITTAION

Mobilization and traction techniques increase joint mobility or decrease pain by

restoring accessory movements to the joint.  Physiological movements result from an active muscle contraction that moves an extremity through traditional cardinal planes. Accessory motions refer to the manner in which one articulating joint surface moves relative to another. Normal accessory component motions must occur for full-range physiological movement to take place. 

Accessory motions are also referred to as joint arthrokinematics, which include spin, roll, and glide. The Convex-Concave Rule states that if the concave joint surface is moving on the stationary convex surface, gliding will occur in the same direction as the rolling motion. Conversely, if the convex surface is moving on a stationary concave surface, gliding will occur in an opposite direction to rolling. The resting position is one in which the joint capsule and the ligaments are most relaxed, allowing for a maximum amount of joint play. 
The treatment plane falls perpendicular to a line running from the axis of rotation in the convex surface to the center of the concave articular surface. Maitland has proposed a series of five graded movements or oscillations in the range of motion to treat pain and stiffness. Kaltenborn uses three grades of traction to reduce pain and stiffness. Kaltenborn emphasizes that traction should be used in conjunction with mobilization glides to treat joint hypomobility.

10.1.
Read and translate the text “Mobilization and Traction Technique in Rehabilitation” in writing. 

10.2.
Answer the questions to the text.

1. How do mobilization and traction techniques increase joint mobility or 

decrease pain?  2. From what do physiological movements result?  3. What kind of manner do accessory motions refer to?  4. What accessory motions does joint arthrokinematics include ?  5. Which rule states that if the concave joint surface is moving on the stationary convex surface, gliding will occur in the same direction as the rolling motion?  6. When will gliding occur in an opposite direction to rolling?  7. When are  the joint capsule and the ligaments most relaxed?  8. How does treatment plane fall?  9. What has Maitland proposed?  10. What does Kaltenborn use?  11. What does Kaltenborn emphasize?
10.3.
Open the brackets and use the verbs in a proper tense form.

JOINT MOBILIZATION TECHNIQUES

1. The techniques of joint mobilization (to be used) to improve joint mobility or to decrease joint pain by restoring accessory movements to the joint and thus allowing full, nonrestricted, pain-free range of motion.  2. Mobilization techniques (may, to be used) to attain a variety of treatment goals: reducing pain; decreasing muscle guarding; stretching or lengthening tissue surrounding a joint, in particular capsular and ligamentous tissue; reflexogenic effects that either (to inhibit) or (to facilitate) muscle tone or stretch reflex; and proprioceptive effects to improve postural and kinesthetic awareness. 3. Movement throughout a range of motion (can, to be quantified) with various measurement techniques. 4. Physiological movement (to be measured) with a goniometer and (to compose) the major portion of the range. 

10.4.
Insert prepositions if necessary.

 
1. Accessory motion is thought … in millimeters, although precise measurement is difficult.  2. Accessory movements may be … hypomobile, normal, or hypermobile.  3. Each joint has a range … motion continuum with an anatomical limit (AL) to motion that is determined … both bony arrangement and surrounding soft tissue.  4. In a hypomobile joint, motion stops … some point referred to as a pathological point of limitation (PL), short … the anatomical limit caused … pain, spasm, or tissue resistance.  5. A hypermobile joint moves beyond its anatomical limit because … laxity … the surrounding structures.  6. A hypomobile joint should respond well to techniques … mobilization and traction.  7. A hyper-mobile joint should be treated … strengthening exercises, stability exercises, and, if indicated, taping, splinting, or bracing.

Text XI

PROPRIOCEPTIVE NEUROMUSCULAR FACILITATION 

TECHNIQUES
The PNF techniques may be used to increase both strength and range of motion and are based on the neurophysiology of the stretch reflex. The motor neurons of the spinal cord always receive a combination of inhibitory and excitatory impulses from the afferent nerves. Whether these motor neurons will be excited or inhibited depends on the ratio of the two types of incoming impulses. The PNF techniques emphasize specific principles that may be superimposed on any of the specific techniques. The PNF strengthening techniques include repeated contraction, slow-reversal, slow-reversal hold, rhythmic stabilization, and rhythmic initiation. The PNF stretching techniques include contract-relax, hold-relax, and slow-reversal-hold-relax. The techniques of PNF are rotational and diagonal movements in the upper extremity, lower extremity, upper trunk, and the head and neck.
11.1.
Read and translate the text of “Proprioceptive Neuromuscular Facilitation 

Technique” in writing. 

11.2.
Answer the questions to the text.

1. For what purpose may the PNF techniques be used?  2. On what are the PNF 

techniques based?  3. What kind of impulses do the motor neurons of the spinal cord always receive?  4. On what does the ratio of two types of incoming impulses depend?  5. What principles do the PNF techniques emphasize?  6. What components do the PNF strengthening techniques include?  7. What components do the PNF stretching techniques include?  8. What kinds of movements do the techniques of PNF use?

11.3.
Open the brackets and use the verbs in a proper tense form.

1. Proprioceptive neuromuscular facilitation (PNF) (to be) an approach to therapeutic exercise based on the principles of functional human anatomy and neurophysiology.  2. It (to use) proprioceptive, cutaneous, and auditory input to produce functional improvement in motor output and (can, to be) a vital element in the rehabilitation process of many sports-related injuries. 3. These techniques (to recommend) for increasing strength, flexibility, and range of motion. 4. This discussion (should, to guide) the sports therapist using the principles and techniques of PNF as a component of a rehabilitation program.

11.4.
Fill in the gaps with articles if necessary.
THE NEUROPHYSIOLOGICAL BASIS OF PNF

1. … therapeutic techniques of PNF were first used in … treatment of patients with paralysis and neuromuscular disorders.  2. Most of … principles underlying modern therapeutic exercise techniques can be attributed to … work of Sherrington, who first defined … concepts of facilitation and inhibition.  3. … impulse traveling down … corticospinal tract or … afferent impulse traveling up from peripheral receptors in … muscle causes … impulse volley, which results in … discharge of … limited number of specific motor neurons, as well as … discharge of additional surrounding (anatomically close) motor neurons in … subliminal fringe area. 

Text XII.

FUNCTIONAL PROGRESSION IN REHABILITATION

Complete rehabilitation should strive to improve neuromuscular coordination and agility, as well as to improve strength, endurance, and flexibility. The role of the functional progression is to improve and complete the traditional rehabilitation process by providing sport-specific exercise. The functional progression is a sequence of activities that simulate sports activity. The progression will begin easily, increasing to full sports participation. Each sports activity can be divided into smaller components, allowing the athlete to progress from easy to difficult. 
Functional progressions are highly effective exercise therapy techniques found with the long-term rehabilitation stage. Functional progressions allow for improvements in strength, endurance, mobility / flexibility, relaxation, coordination/agility/skill, and assessment of functional stability. Functional progression can improve the athlete's psychology/social aspects by decreasing feelings of anxiety, deprivation, and apprehension. Components of a functional progression that should be addressed include development, choice of activity, implementation, and termination.

12.1.

Read and translate the text “Functional Progression in Rehabilitation” in writing.
12.2.
Answer the questions to the text.

1. What should complete rehabilitation strive to improve?  2. By means of what does the functional progression facilitate the traditional rehabilitation process?  3. Is the functional progression a process that is developing gradually?  4. What allows the athlete to progress from easy to difficult?  5. Are functional progressions found with the long-term or short-term stage?  6. What do functional progressions allow for improvements in?  7.  How can functional progression improve the athlete’s psychology/social aspects?  8. What do components of a functional progression include? 

12.3.
Open the brackets and put the verbs into proper tense form.

1. Functional progressions (to provide) physical and psychological benefits to the injured athlete.  2. Strength, endurance, mobility, flexibility, relaxation, coordination, and skill (can, to be restored).  3. At the same time the functional stability of the joint (can, to be assessed), providing the physical benefits. 4. Psychologically, the progression (can, to reduce) the feelings of anxiety, apprehension, and deprivation commonly observed in the injured athlete.

12.4.
Insert articles if necessary.
1. Increased strength is … physical benefit of … functional progression. 2. Strength is … ability of … muscle to produce tension or apply force maximally against resistance and occurs statically or dynamically, in relation to … imposed demands.   3. Strength increases are possible if … load imposed on … muscle maximizes that muscle's capabilities to adapt during exercise. 4. This is commonly referred to as … overload principle and is possible because of motor unit recruitment and muscle fiber hypertrophy. 5. To see these improvements, … muscle must be worked to … point of fatigue with either high or low resistance. 6. The functional progression will develop strength using … SAID principle (specific adaptation to imposed demands). 7. … muscles involved will be strengthened dynamically, under similar stresses encountered with competition.

12.5. Listen to the information in the video and give its main ideas.
https://www.youtube.com/watch?v=ZZ0AENyvytk
ARTICLE IX

NEW DRESS CODE RAISES SARTORIAL OFFICE STANDARDS

Natalia HORBAN

It's the first question of the day when you awake with bleary eyes — what to wear? Now workers in the Cabinet of Ministers building will have an easier time making their choice, after the government on Oct. 4 published a lengthy dress code urging them to maintain "a responsible appearance."

The document, written in the style of an old-fashioned handbook for decorous living, is aimed at "securing society's and citizens' trust in the state service."

The rules were immediately assailed by critics as unnecessary. Fashion-conscious opposition leader Yulia Tymoshenko, the former prime minister known for her designer wardrobe, called them "laughable."

The code, which runs to several pages, provides highly detailed and specific guidelines as to what is “de rigeur” this season in the government building. See-through dresses or large tie-knots get the thumbs down; subdued colors and matching socks and trousers are in favor.

The correct attire, the document assures, will increase self-confidence and even lead to career advancement.

Petro Ivanov, an official from the cabinet of ministers, said the code was only a list of recommendations, and that no fashion police would roam the building. Visitors, such as journalists, are also asked to stick to the guidelines.

"All we ask for is that journalists respect the recommendations. The code concern only Secretariat staff and its task is to only provide suggestions," said Ivanov.

According to officials, no particular case triggered the publication of the code. "I am convinced that all these rules have existed for a long time in the form of unwritten rules," said Mykhailo Kukhar, spokesman for the Ministry of Labor and Social Policy. "During the six months I spent in the cabinet, 99 percent of the officials dressed in a way that would correspond to the current code."

According to Kukhar, that remaining one percent were violators and they were men: "Women usually dress in a strict and modest manner."

Other insiders disagreed. "Some younger female workers looked like they were attending a party at the Playboy mansion," said a former cabinet of ministers’ official, speaking on condition of anonymity

The ex-official added that the guidelines would only be beneficial.

Yulia Tymoshenko, Ukraine's most famous fashionista, mocked the rules. "The Queen of England and former Libyan leader Muammar Gaddafi, for instance, for sure would not get into the cabinet building," Tymoshenko said.  She put a political spin on the move: "When they don't know how to carry out reforms, they start bringing in a dress code," she said.

Tymoshenko's long-time political foe Hanna Herman, deputy head of the presidential administration, also known for her snappy designer attire, agreed, calling the rules "archaic".
"Every person should have a sense of moderation. If they don't have it, it's worth considering whether such a person should be employed in govern​ment service," she told Interfax-Ukraine news agency.

Others said it would take much more than a dress code to lift government officials' reputation.

"I support an idea of a dress code adoption," said Nataliya Tymoshenko, a visiting professor of ethics at the Diplomatic Academy of Ukraine. "The only problem is that it is not enough to state those guidelines: Officials need to be given some training about etiquette, including not only clothing but manners as well."

Government's new recommendations for how public workers should dress:

· The appropriate colors of the clothes should be classic: dark blue, brown, black or olive, with limited visible pattern.

· Ties can be patterned, such as polka-dots, checks or stripes. Stripes are favored.

· The regulations point out the physiological differences between men's and women's sense of smell. "Woman might get irritated when sensing a bad smell on a distance over half a meter," the document observes, adding that bad odors can cause a conflict within a group of people.

· Precious stones should be worn by married women, while younger girls should consider pearls or pure quartz as their options. Earring should match the eyes, be small and not jingle.

· During the summer heat, women should wear waterproof mascara and very little eye shadow.

· See-through dresses and blouses which make underwear visible are also on a no-no list. If one can stick two fingers between the body and the belt, it is an indicator that the belt isn't too tight.

· Men should watch the size of their tie, as a disproportionate tie knot may affect the appearance of the face and neck.

· Socks need to match the color of the trousers, and have to be tight, long and without any pattern.

· Men and women should not-wear— the same outfit for two days in a row.

ARTICLE X

AUTUMN IN SOFIYIVKA PARK, INSPIRED BY LOVE

Sofiya Pototska, the 18th century femme fatale, was known to break many hearts with her unearthly beauty. Her husband, Polish magnate Stanislav Pototsky, was hopelessly under her spell.

To show his love, he gave Pototska an enormous park for her birthday. It became an architectural and design gem of its time and still carries her name.

The 180-hectare Sofiyivka Park in Uman took six years to be built in an originally nearly treeless area. The workers skillfully used the landscape's natural features. By design, it was supposed to illustrate Homer's poems Iliad and Odyssey. Many of the park's sights are named after gods of ancient mythology: the pond of the Ionic Sea, Tantalus Grotto and Apollo.

The most popular material for construction was granite, which is in abundance in the area. Having no equipment but their own hands, many Ukrainian peasants died while moving the huge rocks which were used to design numerous artificial waterfalls of the park.

Taking advantage of the popularity of this tourist destination, locals take visitors around the park for horse riding or perform music on the streets to fill the air with lovely melodies and to hopefully earn some money. The park has its own flock of sheep, grazing park's hills which, surprisingly, are free from litter. Numerous ponds are homes for swans and ducks. The fountain shaped as a snake is famous for its engineering genius and simplicity - operating without any pump, a 15-meter high water column is a result of a difference in water pressure.

Sofiyivka is a popular wedding site among couples from all over Ukraine, given the romantic idea behind the park's story.

Story by Nataliya Horban

ARTICLE XI

Shock-induced appetite for weight-loss?

LONDON, (Reuters) -People willing to take drastic measures to shed weight may soon have an alternative to stomach stapling - electric shock treatments.
A U.S. medical company has scooped up the patents on an electric shock weight-reducing device developed by an Italian doctor. 

New Jersey-based Transneuronix has tested the device, which is implanted near nerves in the stomach wall and sends out a tiny current 12 times a minute, on 300 patients around the world. "This slows down peristalsis, the sequence of muscle contractions that force food along the digestive tract, so you won't feel hungry again quickly," New Scientist magazine said on Wednesday. 

The device also contracts muscles and restricts the amount of food that can pass through the stomach. It can be left on constantly or just used when an urge to binge strikes.
ARTICLE XII

ANNA SIBEKINA, RENAULT UKRAINE MANAGER
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	-   Where did you learn your English? 

- I started studying English only at the age of 17 when I entered the University of Finance and International Trade. But I made it and now I feel almost as a native speaker. 

-   How did it help you in your career? – 

As I work at the French company, I use French language more often. But English

	helps me to communicate with our English-speaking partners - we have a lot of them. Also, English is indispensable while travelling.

	-   Your favorite places (ways) to spend free time in Kyiv? 

- I love going to cinema and theater, my favorite ones are Molodiy, DAKH and Russian Drama Theater. Sometimes I enjoy spending time at Parliament library - it's a very cozy place. I also like strolling in the Maryinsky Park or just wandering downtown, especially on the summer evenings, when the city is empty.

-   What's your idea of a perfect weekend? 
- Perfect weekend is planned in advance. Most of all I love to travel by car to see the greatest sights of Ukraine and to plan the route by myself.

-   What's the key to success in life? 

- It consists of three elements: to be yourself, to read a lot and work hard. Education and diligence make person confident and help gain success.

-    Your biggest pet peeve? 
- Disorder - I can't stand when it's messy or untidy.

-   How would your friends describe you? 

- They would say that I am very intelligent, resourceful, always cheerful and full of new ideas.

-   What was your childhood dream? 

- My biggest dream at the age of five was to have a beautiful white car called Renault.

- Favorite movie? 

- I love all old movies and cartoons from my childhood - I never grow tired of them.

-   What's your favorite music? 

- Enigma and French singer Garou.

-   What is the best place you've traveled to? 

- Travelling is my passion, but I can't single out a "best" place. Every place I have ever been to is unique - some of them are impossible to compare.




SEMESTER IV
Text XIII

AQUATIC THERAPY IN REHABILITATION

The buoyant force counteracts the force of gravity as it assists motion toward the water's surface and resists motion away from the surface. Because of differences in the specific gravity of the body, the head and chest tend to float higher in the water than the heavier, denser extremities, making compensation with flotation devices necessary.  The three forces that oppose movement in the water are the cohesive force, the bow force, and the drag force. 
Aquatic therapy allows for fine gradation of exercise, increased control over the percentage of weight bearing, increased range of motion and strength, decreased pain, and increased confidence. Cost, decreased stabilization, and athlete contraindications are some disadvantages of aquatic therapy. Pool size, water temperature, and equipment will vary depending on the population using the facility. The buoyancy technique consists of buoyancy-assisted, buoyancy-supported, and buoyancy-resisted phases. Its technique uses isokinetic, isotonic, and isometric holding positions. Aquatic therapy is meant to complement, not replace, traditional land exercise.

13.1.
Read and translate the text “Aquatic Therapy in Rehabilitation” in writing.

13.2.
Answer the questions to the text.

1. How does the buoyant force counteract the force of gravity?  2. Which parts of the body are higher in the water: the head and chest or extremities?  3. Why?  4. Name the forces that oppose movement in the water.  5. What does aquatic therapy allow for?  6. What are the disadvantages of aquatic therapy?  7. What will vary depending on the population using the facility?  8. What phases does the buoyancy technique consist of?  9. What elements does this technique comprise?  10. Does aquatic therapy complement or replace traditional land exercise?

13.3.
Insert articles if necessary.
ADVANTAGES OF AQUATIC REHABILITATION

1. … aquatic therapy program offers many advantages. 2. Physiologically, … aquatic therapy is similar to land exercises as … blood supply, muscle temperature, metabolism, 02.; demand and CO2; production increase just as they do in land exercises. 3. What makes aquatic therapy popular are … characteristics that separate it from traditional land exercises. 4. Very fine gradation of exercise can be manipulated by using combina​tions of … different resistive forces. 5. For instance, when using weights on land, the athlete is limited to … equipment available. 6. If … 10-pound dumbbell is too heavy but … 5-pound dumbbell is too light, there is no middle ground. 7. With aquatic therapy, however, extremely small gradations of intensity can be con​trolled by changing … body positioning or … equipment being used. 8. Through water exercises, even individuals with minimal muscle contraction capabilities can do work and see improvement even though they are unable to do so on … land.

13.4.
Fill in the gaps with prepositions if necessary.

1. A further advantage   … aquatic therapy concerns weight-bearing principles. 2. Locomotor activities after a lower extremity injury can safely begin earlier … the rehabilitation process … using the buoyant force to decrease the apparent weight and compressive forces. 3. This advantage is … great importance to the athletic population … particular. 4. Through careful use … Archimedes' Principle, a gradual increase … the percentage … weight bearing can be undertaken. 5. Initially, the athlete would begin no weight bearing … the deep end … the pool. 6. A wet vest or similar buoyant device might be used to help the athlete remain afloat … the desired exercises.  7. If such a device is unavailable, empty plastic milk jugs held … each hand is also a quite effective and very inexpensive method … flotation.
13.5. Listen to the information in the video and give its main ideas.
https://www.youtube.com/watch?v=OczXIhTqqTM
Text XIV.

THERAPEUTIC MODALITIES IN REHABILITATION

Modalities are best used by the sports therapist as adjuncts to other forms

of therapeutic exercise. Decisions on how a particular modality may best be used should be based on both theoretical knowledge and practical experience.

Electrical stimulating currents may be used to stimulate sensory nerves to modulate pain, stimulate motor nerves to elicit a muscle contraction, introduce chemical ions into superficial tissues for medicinal purposes, and create an electrical field in the tissues to stimulate or alter the healing process.

The physiological response of the biological tissues to electrical stimulating currents is to a great extent determined by the treatment parameters of the current selected by the sports therapist.

Shortwave and microwave diathermy units use extremely high frequency electrical currents to produce a tissue temperature increase in the deeper tissues.

Ultrasound is vibrational acoustic energy that causes a tissue temperature

increase in addition to other physiological effects that aid healing. Ultrasound has a number of advantages over diathermy, including deeper penetration and more portable and less expensive equipment.

The effects of thermotherapy and cryotherapy are primarily superficial.

These modalities are perhaps most effectively used to produce analgesia. They also have an indirect effect on circulation in the deeper tissues.

Low-powered lasers are the newest modality used in sports-medicine settings, primarily to promote wound healing and also pain modulation through stimulation of acupuncture and trigger points.

Modality use in the initial acute injury phase should be directed toward one goal, that being to reduce the amount of swelling that occurs. The less the amount of initial swelling, the less time will be required for rehabilitation. During the inflammatory-response stage of healing, modalities should be used to reduce pain and limit the amount of swelling. The injured part should be rested to allow the healing process to work.

During the fibroblastic-repair phase, thermo-therapy may be used to increase blood flow to the injured area. Also, during this time, strengthening and range-of-motion exercises should begin.

The maturation-remodeling phase is a long-term process during which the athlete returns to activity. Deep-heating modalities that increase blood flow and assist in the breakdown and removal of the by-products of the healing process should be used. The quantity and intensity of therapeutic exercise should be progressively increased during this phase of healing.

14.1.
Read and translate the text “Therapeutic Modalities in Rehabilitation”.

14.2.
Answer the questions to the text.

1. Modalities are best used as adjuncts to other forms of therapeutic exer​cise, 

aren’t they? 2. What should decisions on how a modality may be used be based on?  3. When are electrical stimulating currents used?  4. For what purpose do the sports therapists use shortwave and microwave diathermy units? 5. Why does ultrasound have advantages over diathermy? 6. Which modalities are used to produce analgesia?  7. What benefits do low-powered lasers do for wound healing?  8. What is the goal of modality use in the initial acute injury phase? 9. What targets is modality use directed toward during the fibroblastic-repair phase?  10. How can modality use facilitate the healing process at the maturation-remodeling phase?

14.3.
Supply the gaps with articles if necessary.

1. Modality use in … initial treatment phase should be directed toward limiting … amount of swelling and reducing pain that occurs acutely. 2. … acute phase is marked by swelling, pain when touched, and pain on both active and passive motion. 3. In general, … less initial swelling, the less … time required for rehabilitation. 4. Traditionally, … modality of choice has been and still is ice.

14.4.
Open the brackets and use the verb in an appropriate tense form.

1. Cryotherapy (produce) vasoconstriction, at least superficially and perhaps indirectly in the deeper tissues, and thus (limit) the bleeding that always (occur) with injury. 2. Ice bags, cold packs, and ice massage all (may, use) effectively. 3. Cold baths (should,  avoid) because the foot (place) in the gravity-dependent position. 4. Cold whirlpools also (place) the foot in the gravity-dependent position and (produce) a massaging action that is likely to retard clotting.  5. The importance of cryotherapy techniques for reducing acute swelling probably (exaggerate).  6. Cryotherapy (be) perhaps best used for producing analgesia, which most likely (result) from stimulation of sensory cutaneous nerves that, via the gating mechanism, (block) or (reduce) pain.

Text XV.

DRUG TESTING

Perhaps no other topic related to pharmacology has received more attention from the media during recent years than the use and abuse of drugs by athletes. Much has been written and discussed regarding the use of performance-enhancing drugs among Olympic athletes, the widespread use of "street drugs" by professional athletes, and the use of pain-relieving drugs by athletes at all levels.

Although much of the information being disseminated to the public by the media may be based on hearsay and innuendo, the use and abuse of many different types of drugs can have a profound impact on athletic performance.

To say many experts in the field of sports medicine regard drug abuse among athletes with growing concern is a gross understatement. Drug testing of athletes at all levels for the purpose of identifying individuals who may have some problems with drug abuse is becoming commonplace. Both the WADA and the International Olympic Committee have established lists of substances that are banned from use by athletes. The lists include performance-enhancing drugs and "street" or "recreational" drugs, as well as many over-the-counter and prescription drugs. The legality and ethics of testing only those individuals involved with sports are still open to debate. The pattern of drug usage among athletes may simply reflect that of our society in general.  

The sports therapist who is working with an athlete who may be tested for drugs at the national level or with world-class or Olympic athletes should be very familiar with the list of banned drugs. Having an athlete disqualified because of the indiscriminate use of some over-the-counter drug during a rehabilitation program would be most unfortunate.

15.1.
Read and translate the text “Drug Testing” in writing.
15.2.
Answer the questions to the text.

1. Has the topic of the use and abuse of drugs by athletes received much attention during recent years?  2. About which facts has the media written and discussed lately?  3. Is all of that information quite true?  4. What kind of impact on athletic performance can the use and abuse of different types of drugs produce?  5. Experts in the field of sports medicine regard drug abuse among athletes with growing concern, don’t they?  6. Is drug testing of athletes at all levels becoming commonplace?  7. Who establishes lists of substances that are banned from use by athletes?  8. What kinds of substances do such lists include?  9. What is still open to debate?  10. May the pattern of drug usage among athletes reflect that of our society in general?  11. Why should the sports therapist be very familiar with a list of banned drugs? 
15.3.
Complete the sentences with words from the box.

	Aspirin, pain relief, continuously, the most misused drug, rapid,

even minor injury, non-narcotic analgesics, belong, world




1. Perhaps medications are most commonly used in a sports-medicine environment for … … .  2. The athlete is …  in situations where injuries are very likely. 3. Fortunately, most of the injuries that occur are not serious and lend themselves to …  rehabilitation.  4. However, pain is associated with … … ….  5. The three … …  most often used are aspirin (salicylate), acetaminophen, and ibuprofen. 6. These …  to the group of drugs called non-steroidal anti-inflammatory agents (NSAIDs).  7. Aspirin is one of the most commonly used drugs in the … .  8. Because of its easy availability, it is also likely … … … . 9. … is a derivative of salicylic acid and is used for its analgesic, anti-inflammatory, and antipyretic capabilities.

15.4.
Insert prepositions if necessary.

1. An athlete should be very cautious about selecting aspirin as a pain reliever for a number of reasons.  2. Aspirin decreases aggregation of platelets and thus impairs the clotting mechanism should injury occur.  3. Aspirin's irreversible inhibition of cyclo-oxygenase that leads to reduced production of clotting factors creates a bleeding risk not present with the other NSAIDs.  4. Prolonged bleeding at an injured site will increase the amount of swelling, which has a direct effect on the time required for rehabilitation.  5. Use of aspirin as an antiinflammatory should be recommended with caution.  6. Other anti-inflammatory medications do not produce many of the undesirable side effects of aspirin.  7. Generally, prescription anti-inflammatory are considered to be equally effective.
15.5. Listen to the information in the video and give its main ideas.
https://www.youtube.com/watch?v=_PV-NDiksqQ
Text XVI.

PHARMACOLOGICAL CONSIDERATIONS IN 

A REHABILITATION PROGRAM

An athlete who requires an analgesic for pain relief should be given acetaminophen because aspirin may produce gastric upset and slow clotting time. For treating inflammation, NSAIDs (nonsteroidal anti-inflammatory agents) are recommended because they do not produce many of the side effects associated with aspirin use. Antihistamines are used primarily in the treatment of allergic reactions and may produce drowsiness and sedation. Decongestants are used to reduce nasal congestion and may be used orally or topically. 
Antitussives and expectorants are used to suppress coughing and keep the throat moist. They generally produce drowsiness, gastric irritability, and some lack of coordination. Antacids neutralize acidity in the upper GI tract and may produce diarrhea or constipation. Antiemetics are used to treat nausea and vomiting and should be used with large quantities of fluid to prevent dehydration. Antidiarrheals act to reduce peristaltic action in the lower GI tract and may produce drowsiness, nausea, dry mouth, and constipation. Cathartics are used to empty the GI tract and reduce constipation. Antibiotics are used to treat various infections and may produce hypersensitivity reactions in the athlete. Generally, an athlete who is using an antibiotic should avoid training and competition until the infection subsides. 
The use of medication in a sports-medicine setting should be subject to strict pre-established guidelines and protocols and monitored closely by the sports therapist supervising a rehabilitation program. The sports therapist should maintain a log that documents all medications being administered during a rehabilitation program. The sports therapist must be aware of medications commonly used in treatment of various disorders that may be detected in a drug test as banned substances.

16.1.
Read and translate the text “Pharmacological Considerations in a Rehabilitation Program” in writing.

16.2.
Answer the questions.

1. What analgesic is usually given to an athlete for pain relief?  2. Why is 

aspirin not preferable here?  3. Why are NSAIDs recommended for treating inflammation?  4. For what kind of treatment are antihistamines generally used?  5. What side effects may they produce?  6. By means of what remedies can nasal congestion be reduced?  7. What is used to suppress coughing and to keep the throat moist?  8. What side effects do they commonly produce?  9. What neutralizes acidity in the upper GL?  10. What side effects may they produce?  11. What pharmacology is used to treat nausea and vomiting?  12. Why should large quantities be used here?  13. How do antidiarrheals act?  14. For what treatment are cathartics used?  15. Antibiotics are used to treat various infections, aren’t they?  16. May they produce hypersensitivity reactions in the athlete or not?  17. How long should an athlete avoid training and competition there?  18. How should the use of medication in a sports-medicine consider?  19. Why should the sports therapist maintain a log?  20. Why must the sports therapist be aware of medications commonly used in treatment of various disorders? 
16.3.
Complete the sentences with words from a box.

	basophiles; receptor sites; neurotransmitter; major; in response to




1. Antihistamines reduce the effects of the chemical histamine on various tissues by selectively blocking … …  to which histamines attach.  2. Histamine is abundant in the mast cells of the skin and lungs and in the … of blood.  3. It is also found in the gastrointestinal tract and in the brain, where it acts as ….  4. Histamine is released … … …  some toxin, physical or chemical agent, drug, or antigen that has been introduced into the system. 5. Thus it has a … function in many allergic or hypersensitivity reactions. 

16.4.
Open the brackets and use the verb in a proper tense form.

1. Antihistamines most typically (to use) in the treatment of allergic reactions but (may, to use) also as an antiemetic in the prevention of nausea and vomiting. 2. Histamine (to produce) a number of systemic responses: (1) swelling and inflammation in the skin or mucous membranes (angioedema), spasm of smooth bronchial muscle (asthma), (3) inflammation of nasal membranes (rhinitis), and (4) the possibility of anaphylaxis.  3. These responses in varying degrees (to be) typical of allergic reactions to insect stings, food reactions, drug hypersensitivities, and anything else that (may, to facilitate) the release of histamine.  4. Histamine (to produce) these reactions by binding with the cells that (to compose) the various tissues at specific receptor sites.  5. An antihistamine medication (can, to block) competitively these receptor sites and thus prevent the typical histamine response.

SELF-ASSESSMENT TEST II

These tasks are designed to assist you in determining if you have mastered the 

materials and competencies presented here.
1. Discuss the advantages and disadvantages of aquatic therapy in relation to traditional land exercises.

2. Discuss the basic techniques of joint rehabilitation.

3. Discuss the reasons for use of various medications as an adjunct form of treatment in rehabilitation program.

4. Identify the potential side effects and reactions of medications.

ARTICLES:

ARTICLE XIII

Hard times foster creativity in people

Lena Redko writes that, whether in America or Ukraine, hard times bring out the best and worst in people. 

SAN FRANCISCO, CALIFORNIA – Waiting for a bus the other day I was thinking about how much America reminds me of home these days. Many little changes – though minor and hard to spot when noticed out of context – have occurred in the last year or so, contributing to my “deja vu”.

The first home-sickness attack struck me while shopping at Loehman’s. In the heat of massive layoffs in the retail industry, the number of store’s cashiers dropped to one, forming a 10-person line. The atmosphere of shoppers’ nervousness and irritation, quietly grumbling with indignation, swamped me with memorable experiences from back home.

Memories of Kyiv bazaars transformed into the thoughts about the looming future – the always crowded Petrivka and the horrifying Troyeshchyna involuntarily crawled to mind. Waiting in line and smile-less faces have not been a part of American customer experience until recently. Getting a sandwich at Subway with one employee or grocery shopping in Safeway after 10 p.m. now requires a lot of effort on behalf of a typically “line intolerant” American.

I then experienced another “flash” of familiarity. The local Walgreens started locking up small items – toothbrushes, toothpastes, razors, and such – preventing you from grabbing them freely. Apparently, the shoplifting became more of a threat recently. The stereo stolen from my car – in a “safe neighborhood” – contributed to my conviction that people steal when they run out of options. Putting up a second door to protect homes from robbers, like they used to do during the post-Soviet years in Ukraine, became a consideration here.

In line with inflationary fare jumps that used to happen in Ukraine frequently, in July, the San Francisco Muni fare went up 33 percent and is now $2. And so did the BART fare. People’s honesty and integrity has been mostly the sole controller on the bus: there was nothing preventing people from going in through the back door avoiding paying the fare. Last week I saw a controller on a Muni bus for the very first time. So much for the integrity!

To mind came the post-Soviet Union transition period when many people found themselves impoverished. While difficult and painful, it fostered creativity. The “catch-me-if-you-can” scenarios motivated people to come up with creative ways to avoid paying the fare, protect themselves from robbers and be imaginative about making money. My artistic father used to stay up all night to draw a subway pass for me to go to school. He would also carry an empty wallet to fool the robbers.

Has American society found itself going through a similar period? If so, I expect tons of inventiveness.

ARTICLE XIV

MEN ‘MORE INTELLIGENT THAN WOMEN’ ON AVERAGE

By Tony Halpin

Education Editor

HALF the population will dismiss this story, but a study claims that the cleverest people are much more likely to be men than women.

Men are more intelligent than women by about five IQ points on average, making them better suited for "tasks of high complexity", according to the authors of a paper due to be published in the British Journal of Psychology.

Genetic differences in intelligence between the sexes helped to explain why many more men than women won Nobel Prizes or became chess grandmasters, the study by Dr. Paul Irwing and Professor Richard Lynn concluded.

They showed that men outnumbered women in increasing numbers as intelligence levels rise. There were twice as many with IQ scores of 125, a level typical for people with first-class degrees.

When scores rose to 155, a level associated with genius; there were 5.5 men for every woman,

Dr. Irwing, a senior lecturer in organizational psychology at Manchester University, said that he was uncomfortable with the findings. But he added that the evidence was clear despite the insistence of many academics that there were "no meaningful sex differences" in levels of intelligence.

"For personal reasons I would like to believe that men and women are equal, and broadly that's true. But over a period of time the evidence in favor of biological factors has become stronger and stronger," he said.

"I have been dragged in a direction that I don't particularly like, but it would be sensible if the debate was based on what we pretty much know to be the case."

The findings from the study involving 24,000 students will intensify a battle of the sexes that was triggered last week by Michael Buerk, the BBC newscaster, who complained that "life is now being lived according to women's rules". He said that men had been reduced to little more than sperm-donors because of the female dominance of society.

Professor Lynn, a Professor Emeritus of Psychology at the University of Ulster, is no stranger to inflammatory conclusions as the author of a number of publications arguing that there are differences in intelligence between racial groups.
He published a controversial study in 2003 that identified a clear correlation between the levels of prosperity in 60 countries and the average IQ of their populations.

Professor Lynn argued in a letter to The Psychologist this month that the differences between the sexes were explained by a link between IQ and brain size. He said: "Men have larger brains than women by about 10 per cent and larger brains confer greater brain power, so men must necessarily be on average more intelligent than women."
ARTICLE XV

Competition, not conformity, is key to success

In Ukraine, I felt the need to compete only against women in looks, make-up and clothes

By Lena REDKO


SAN FRANCISCO, CALIFORNIA. While living in Ukraine, the only time I have ever felt the pressing need to compete was with other women – in looks, make-up and clothes. And the competition was fierce. Curiously enough, in other settings, such as high school, college, or work, Ukrainian society does not strike me as even remotely competitive – at least, compared to the United States.


Competition is an integral part of American life and is encouraged early on. If you go to school in the United States, for example, you will most likely be graded “on a bell curve.” This means that when the test is scored, the average score automatically becomes an average grade (typically a B- or C+). The scores above and below the average are distributed evenly. The A grade becomes highly limited and the difficulty of achieving this mark, supposedly, makes students work harder and study longer.


America’s engagement in competitive sports stands out as well. It is a big part of American culture in general: many popular American movies include some kind of sports-related uplifting story. Sports bars are a favorite pastime. The teams with absurd names such as San Jose Sharks, Detroit Tigers, and San Francisco Giants attract huge, eager crowds. U.S. colleges fiercely compete with each other in all kinds of sports and the desire to beat the rival is so strong that, if you are a talented football player with no skills in science, you can, nevertheless, be assured enrollment in a university just for bringing it the chance to beat the rival.


 America is a capitalist society with a market-based system. It is not surprising that seeing the results of your hard work and efforts as well as succeeding by striving for excellence serves as a motivation to work even harder and yearn for perfection. Knowing that it will be rewarded, people willingly work long hours to do a better job than a co-worker and even study hard in their 40s to get the highest score on a test. I sometimes observe the American competitive spirit with amazement. It is a spirit that I wish was more common in Ukrainian society.


 Roaming the streets of Kyiv last spring filled me with mixed feelings of amazement and bitterness. While many people comment on the striking number of attractive young women, I find something else even more striking – the number of men’s swollen red faces and, especially, the look of resignation, content and defeat. I always argue when I am told that the Ukrainians and Russians have a drinking problem. I always try to prove people wrong. But when I took the Kyiv subway for the first time after a long while, I could smell it. The lines in front of kiosks near the Dorohozhychi subway to buy beer at 9 a.m. were also evidence against my usual argument that drinking alcohol in Ukraine is a mere stereotype.


 This is especially unfortunate. Ukraine has very smart and talented people and, given the right environment, the incentive to try harder and the motivation to grow and develop, will make them no less successful, perhaps even more. 

 On the contrary, the perception that performance does not always depend on effort gets engraved in the mentality early on in Ukraine. By accepting bribes (even in the form of “presents”), allowing students to cheat and conceding to favoritism at schools, professors degrade the whole notion of competition by making it meaningless. The perception carries on to adult life. Why work harder and make any effort if change is highly unlikely?


 Perhaps that is why Ukrainians tend to link success with luck, not effort. You are lucky if you find a good job. And if you happen to get promoted, you were probably in the right place at the right time. Going with the flow is hard to change. Maybe Ukrainian women need to be asked: What makes them compete?
ARTICLE XVI

Men, tradition and culinary delights

A way to a man’s heart is through his stomach… but it doesn’t work anymore.

SAN FRANCISCO, CALIFORNIA – We all know that a way to a man’s heart – Ukrainian or American – is through his stomach. The rule crosses the continents, but how easy is it to implement?

For many years, home cooking proved to be a strong competitive advantage for Soviet and then Ukrainian women. Passing the recipes scribbled on tri-folded, soiled pieces of paper to your daughter was like passing a secret “weapon.” With not many alternatives to a woman’s cooking – the variety of restaurants was scarce – it was easy to get a man “hooked” with mere borscht and sour cream.

 The situation slightly changed in the post-Soviet years in Kyiv. With the development of restaurant industry and the emergence of exotic food places, eating out once in a while became the norm. Places like McDonald’s, Domashnya Kukhnya, and Puzata Khata are also affordable. They hardly replaced home cooking though.

 The gears are shifted in San Francisco, where getting to a man’s heart the traditional way is very challenging.

 First of all, eating out is, in many cases, comparable in price to grocery shopping. During a single trip to a supermarket (if you are not a “stock up” shopper) you usually spend somewhere in between $7 - $20. You can be sure to have a meal out for an amount in this range.

 An average Ukrainian can easily be intimidated by the abundance and variety of food places in San Francisco. While Japanese or Thai restaurants may not be such a novelty in Kyiv anymore, the notion of Burmese, Ethiopian or Cambodian cuisines needs some time to get accustomed to. Tapas, vegan and raw food are also not something I would call “familiar” to an average Ukrainian.

 And while quantity does not always transform to quality, in this case it does. San Francisco boasts amazing restaurants. And if you really wanted, you could possibly try a new restaurant and a new type of food every single day of the week for the longest time without overly straining your budget.

 The situation complicates even further...yelp.com, the social networking type of website that lets people create profiles and write reviews about anything, has been very popular with American diners. Before you go to a restaurant, it is highly advisable to search for it on Yelp and read the reviews for “hints”: which dishes to avoid, what table to ask for. After your own dining experience, it is a common practice to post your own review of the food and ambiance. The “everyone-is-a-food-critic” type of mentality has been very popular in the United States these days.

 One of the most popular reality shows among – you’d be surprised – men, Top Chef, features a number of highly experienced chefs in the United States who compete against each other in culinary challenges. Their food creations may quite easily have your mouth watering. Exposing men to these culinary masterpieces is of no help.

 Take-outs have also been a blessing in disguise. While they can be a savior for a busy professional - delicious, affordable and enjoyed at home in front of a TV - the take-outs are not cooked by a woman. In other words, they add to the competition. 

 So men in San Francisco do not only have “exquisite palates,” they have the knowledge, the informational support, and many, many other options to choose from, if they happen to not like your cooking.

It would have been depressing…if there were no other ways to a man’s heart.

Lena Redko, a Kyiv native, lives in San Francisco and is studying for a master’s in business administration at the University of San Francisco. 

GLOSSARY

A

A Band   That area located in the center of the sarcomere containing both actin and myosin.

Acceleration Sprint    Sprint in which running speed is gradually increased from jogging to striding and finally to sprinting.

Acclimatization   Pertaining to certain physiological adjustments brought about through continued exposure to a different climate, for example, changes in altitude and heat.

Accommodating Resistance   A feature unique to isokinetic testing or training apparatus where a counterforce is provided so that the speed of contraction is controlled.

Acetylcholine (ACh)    A chemical substance involved in several important physiological functions such as transmission of an impulse from one nerve fiber to another across a synapse.

Acid   A chemical compound that gives up hydrogen ions (H+) in solution.

Acidosis   A condition of reduced alkali reserve (bicarbonate) of the blood and other body fluids; usually, but not always, with an increase in H-ion concentration and a fall below normal in pH.

Actin   A protein involved in muscular contraction.

Action Potential    The electrical activity developed in a muscle or nerve cell during activity or depolarization.

Active Transport The movement of substances or materials against their concentration gradients by the expenditure of metabolic energy.

Actomyosin    A protein complex formed from actin and myosin when myosin cross-bridges form a chemical bond with selected sites on actin filaments.

Acute Muscular Soreness     Pain that occurs during or immediately after performance of relatively high-intensity exercise; associated with inadequate blood flow.

Adenine    An aromatic base that when linked to ribose forms adenosine, the molecular foundation for ATP, ADP, and AMP.

Adenohypophysis   The anterior lobe of the pituitary gland; aden means "in relationship to a gland," in this case the hypophysis (pituitary); secretes six major hormones.

Adenosine   The molecular foundation for ATP, ADP, and AMP, comprised of a five-carbon sugar (ribose) linked to an aromatic base (adenine).

Adenosine Diphosphate (ADP)    A complex chemical compound which, when combined within organic phosphate (Pi), forms ATP.

Adenosine Triphosphate (ATP)    A complex chemical compound formed with the energy released from food and stored in all cells, particularly muscles. Only from the energy released by the breakdown of this compound can the cell perform work.

Adipocyte    A fat cell; a cell that stores fat.

Adipose Tissue    Fat tissue.

Adrenal Cortex   Outer portion of the adrenal gland; secretes some forty different hormones known as steroids, which can be categorized as mineralocorticoids, glucocorticoids, and androgens.

Adrenal Medulla    Inner portion of the adrenal gland; often viewed as a direct extension of the sympathetic nervous system; secretes epinephrine and norepinephrine.

Adrenocorticotropic Hormone (ACTH; or Corticotropin)    A hormone secreted by the anterior lobe of the pituitary gland that stimulates the production and release of the glucocorticoid hormones from the adrenal cortex.

Aerobic    In the presence of oxygen.

Aerobic Glycolysis    See Glycolysis.

Aerobic Power    Maximal rate at which an individual can consume oxygen during the performance of all-out, exhaustive exercise; "best" index of cardiorespiratory fitness.

Aerotitis    Inflammation or disease of the ear.

Afferent Nerve    A neuron that conveys sensory impulses from a receptor to the central nervous system.

Alactacid Oxygen Debt   That portion of the recovery oxygen used to resynthesize and restore ATP + PC in muscle following exercise. The rapid recovery phase.

Aldosterone    A mineralocorticoid.

Alkali Reserve   The amount of bicarbonate (base) available in the body for buffering.

Alkaline    Pertaining to a base.

Alkalosis    Excessive base (bicarbonate ions) in the extracellular fluids.

All-or-None Law   A stimulated muscle or nerve fiber contracts or propagates a nerve impulse either completely or not at all; in other words, a minimal stimulus causes a maximal response.

Alpha-Gamma Coactivation    Firing of both alpha and gamma motoneurons to the same muscle at nearly the same time to produce desired voluntary contractions.

Alpha Motor Neuron A type of efferent nerve cell that innervates extrafusal muscle fibers.

Alveolar Ventilation    The portion of inspired air that reaches the alveoli.

Alveolar-Capillary Membrane   The thin layer of tissue dividing the alveoli and the pulmonary capillaries where gaseous exchange occurs.

Alveoli (plural); Alveolus (singular)  Tiny terminal air sacs in the lungs where gaseous exchange with the blood in the pulmonary capillaries occurs.

Ambient    Pertaining to the surrounding environment.

Amenorrhea    Stoppage of menstrual cycles; not uncommon in female athletes practicing rigorous endurance training or severely restricting their body weight; often preceded by irregular menses.

Amino Acids    The basic structural unit of proteins having an amino radical component (NH2) that contains nitrogen and a carboxyl group (COOH); there are twenty-two different amino acids in the body.

Amphetamine    A synthetically structured drug closely related to epinephrine; it produces stimulation of the central nervous system.

Anabolic   Protein building.

Anabolic-Androgenic Steroid    A compound that promotes tissue-building; it is conducive to the constructive process of metabolism (other processes of metabolism are called catabolic, meaning breaking down).

Anaerobic   In the absence of oxygen.

Anaerobic Glycolysis    The incomplete chemical breakdown of carbohydrate. The anaerobic reactions in this breakdown release energy for the manufacture of ATP as they produce lactic acid (anaerobic glycolysis is known as the lactic acid system).

Anaerobic Threshold    That intensity of work load or oxygen consumption at which anaerobic metabolism is accelerated.

Anatomical Dead Space (DS)  That volume of fresh air that remains in the respiratory passages (nose, mouth, pharynx, larynx, trachea, bronchi, and bronchioles) and does not participate in gaseous exchange.

Androgen    Any substance that possesses masculinizing properties.

Anemia   A lack of sufficient red blood cells or hemoglobin.

Aneurysm   Blood-filled pouches that balloon out from a weak spot in the arterial wall
Annul spiral Nerve Sensory (afferent) nerve from central region of muscle spindle; sends impulses to CNS with whole muscle stretch or intrafusal fiber shortening.

Anterior Lobe    The portion of the pituitary gland located furthest from the spinal cord (anterior position); also called the adenohypophysis.

Anthropometry   The measurement of the size and proportions of the human body.

Antidiuretic Hormone (ADH; also called Vasopressin) A hormone secreted by the posterior lobe of the pituitary gland that functions mainly to promote water reabsorption from the collecting tubules of the kidney.

Apnea (Apneic)  Cessation of breathing.

Aqueous   Pertaining to water.

Arteriovenous Oxygen Difference (a-vo2 diff)   The difference between the oxygen content of arterial and mixed venous blood.

Artery   A vessel carrying blood away from the heart.

Atherosclerosis   A disease of the arteries in which lipid (fat) material and cholesterol accumulate on the inside walls of the arteries.

ATP   See Adenosine triphosphate.

ATP-PC System    An anaerobic energy system in which ATP is manufactured when phosphocreatine (PC) is broken down. This system represents the most rapidly available source of ATP for use by muscle. Activities performed at maximum intensity in a period of 10 seconds or less derive energy (ATP) from this system.

ATPase   An enzyme that facilitates the breakdown of ATP.

ATPS   Ambient temperature, pressure, saturated.

Atrioventricular Node (A-V Node)   A specialized area of tissue located in the right atrium of the heart from which the electrical impulse initiated by the sinoatrial node spreads throughout the heart.

Atrophy   A reduction in the cross-sectional area of muscle, muscle fibers, or other tissues due to injury, disuse, disease, immobilization, or similar factors.

Autonomic Nervous System    A self-controlled system that helps to control activities such as those involving movement and secretion by the visceral organs, urinary output, body temperature, heart rate, adrenal secretion, and blood pressure.

Axon    A nerve fiber.

B

Barometric (Atmospheric) Pressure (PB)   The force per unit area exerted by the earth's atmosphere. At sea level, it is 14.7 pounds per square inch or 760 millimeters of mercury (mm Hg).

Bends (Decompression Sickness) A condition induced by the evolution of nitrogen bubbles resulting from rapid decompression (gas emboli) and which may cause circulatory blockage and tissue damage.

Beta-Oxidation    The series of reactions by which fat is broken down from long carbon chains to two carbon units in preparation for entry into the Krebs Cycle.

Bicarbonate Ion (HC03~)    A by-product of the dissociation (ionizing) of carbonic acid.

Bioenergetics    The study of energy transformations in living organisms.

Biopsy    The removal and examination of tissue from the living body.

Black Globe Thermometer    An ordinary thermometer placed in a black globe. The black bulb temperature measures radiant energy or solar radiation and is one of three temperatures used to compute the WBGT index.

Blood Doping    The removal and subsequent reinfusion of blood, undertaken to temporarily increase blood volume and the number of red blood cells.

Blood Glucose   Simple form of sugar (carbohydrate) circulating in blood; levels are regulated mainly through the glycogen stored in the liver.

Blood Pressure    The driving force that moves blood through the circulatory system. Systolic pressure is obtained when blood is ejected into the arteries; diastolic pressure is obtained when the blood drains from the arteries
Boyle's Law    A well-documented and irrefutable observation that the volume occupied by a gas (at constant temperature) is reduced or expanded in direct proportion to the pressure placed around it; very important to underwater diving.

Bradycardia    A decreased or slowed heart rate.

BTPS    Body temperature, pressure, saturated 

Buffer    Any substance in a fluid that lessens the change in hydrogen ion (H+) concentration which otherwise would occur by adding acids or bases.
C

Calcitonin    A hormone secreted by the thyroid gland that causes a decrease in the blood calcium level. It is thought that calcitonin may also be secreted from the parathyroid glands.

Calorie (cal)   A unit of work or energy equal to the amount of heat required to raise the temperature of one gram of water 1 ° C.

Calorimeter    Measures heat production from oxidized food stuffs (bomb-type) or heat production from the human body (live-in type).

Capillary    A fine network of small vessels located between arteries and veins where exchanges between tissue and blood occur.

Carbamino Compounds   The end product obtained from the chemical combination of plasma proteins and/or hemoglobin (Hb) and carbon dioxide (C02).

Carbaminohemoglobin    A carbamino compound formed in the red blood cells when C02  reacts with Hb (hemoglobin).

Carbohydrate Any of a group of chemical compounds, including sugars, starches, and cellulose, containing carbon, hydrogen, and oxygen only. One of the basic foodstuffs.

Carbonic Anhydrase    An enzyme that speeds up the reaction of carbon dioxide (CO2) with water (H20).

Cardiac Cycle    Contraction (systole) and relaxation (diastole) of the heart.

Cardiac Output (Q) The amount of blood pumped by the heart in one minute; the product of the stroke volume and the heart rate.

Cardiorespiratory Endurance   The ability of the lungs and heart to take in and transport adequate amounts of oxygen to the working muscles, allowing activities that involve large muscle masses (e.g., running, swimming, bicycling) to be performed over long periods of time.

Carotid Baroreceptors Special sensors in the carotid arteries; sensitive to transluminal (across the wall) stretch of these elastic vessels with blood pressure changes.

Catecholamines    Epinephrine and norepinephrine.

Cell Body    See Soma.

Central Nervous System    The spinal cord and brain.

Cerebellum    That division or part of the brain concerned with coordination of movements.

Cerebral Cortex    That portion of the brain responsible for mental functions, movements, visceral functions, perception, and behavioral reactions, and for the association and integration of these functions.

Cerebral Thrombosis    A blood clot in the brain.

Charles's Law   A well-documented and irrefutable observation that the volume occupied by a gas (at constant pressure) is reduced or expanded in direct proportion to its temperature.

Chemical Transmitter Substance   Stored in vesicles within the synaptic knobs of axons; released with the arrival of an impulse into the synaptic cleft or gap.

Cholesterol A fatlike compound found in animal tissues thought to cause atherosclerosis.

Cholinesterase    A chemical that deactivates or breaks down acetylcholine.

Cisterns    The terminal ends of the longitudinal tubules of the sarcoplasmic reticulum which store Ca++; also called outer cisterns, outer vesicles, and terminal cisternae.

Concentric Contraction*    Muscle action in which the ends of the muscle are drawn closer.

Conditioning    Augmentation of the energy capacity of muscle through an exercise program. Conditioning is not primarily concerned with the skill of performance, as would be the case in training.

Conduction The transfer of heat between objects of different temperatures in direct contact with each other.


Continuous Work    Exercises performed to completion without relief periods.

Convection   The transfer of heat from one place to another by the motion of a heated substance, e.g., air or water.

Cori Cycle    A process where lactic acid from muscle metabolism diffuses into the blood and is carried to the liver for conversion to glucose where it can be used, stored, or dumped back to the blood.

Coronary Heart Disease    Conditions of the heart that compromise blood flow through the coronary arteries causing ischemic symptoms, spasms, and infarctions.

Cortisol   A glucocorticoid.

Coupled Reactions    Two series of chemical reactions, one of which releases energy (heat) for use by the other.

Creatine Kinase (CK) Enzyme that catalyzes (speeds) the breakdown of phosphocreatine to reform ATP in the presence of ADP (i.e., PC + ADP  →CK ATP + C).

Cristae    A series of inward membrane folds and convolutions within mitochondria that contain the enzyme systems required for aerobic metabolism.

Cross Training or Transfer of Training    A theory that strengthening one region of the body will result in strength improvement of other regions; also used to describe potential benefits of combined running, biking, swimming, and weight training.

Cross-Bridges    Extensions of myosin.

Cross-Innervate   A surgical procedure in experimental animals where the nerve fibers to predominantly fast- and slow-twitch muscles are crossed over and reattached.

Cryogenic   Pertaining to the production of low temperatures.

Cyclic AMP Mechanism    The most common mechanism for the action of hormones on their target cells; hormones arrive at receptors and activate adenyl cyclase to speed cyclic AMP formation from ATP resulting in numerous specific actions.

Cytochromes   Co-enzyme carriers containing iron (Fe++ and Fe+++ forms) that pass on hydrogens and their associated electrons in the electron transport system.

Cytoplasm    Cell fluid that makes up the inside of cells; in muscle cells it is called sarcoplasm.

Dalton's Law   A well-documented and irrefutable observation that the partial pressures of gases in a mixture remains constant and will act independently of each other.

Dehydration The condition that results from excessive loss of body water.

Delayed Muscular Soreness   Pain and stiffness that occurs 1 to 2 days after the performance of exercise that is of a type or intensity uncommon to the performer.

Dendrites   Short extensions from the body of a nerve cell.

Density    The mass per unit volume of an object.

Depolarization A positive change (spike) away from the resting membrane potential of neural or muscle cells; loss of semipermeability and in-rushing of Na+.

Diaphragmatic Pleura   See Pleura.

Diastole    The resting phase of the cardiac cycle.

Diastolic Blood Pressure (DBP)   The minimal pressure existing in the arteries; the result of blood draining from the arteries during ventricular diastole.

Diastolic Volume    The amount of blood that fills the ventricle during diastole.

Diffusion    The random movement of molecules due to their kinetic energy.

Disaccharides    Double sugars such as sucrose and maltose; carbohydrates where two molecular ring structures are bonded.

Dopamine   An excitatory neurotransmitter chemical.

Double Blind Study An experimental protocol in which neither the investigators nor the subjects know which group is receiving a placebo and which group the real drug.

Douglas Bag    A rubber-lined, canvas bag used for collection of expired gas. Rubber meteorological balloons now are used.

Drug    A chemical substance given with the intention of preventing or curing disease or otherwise enhancing the physical or mental welfare of humans or animals.

Dry Bulb Thermometer A common thermometer used to record temperature of the air.

Dynamic Contraction    See Concentric contraction.
Dynamic Flexibility    The opposition or resistance of a joint to motion; forces opposing movement rather than the range of movement itself, which is static flexibility.

Dysmenorrhea    Painful menstruation.

Dyspnea    Labored breathing.

E

Eccentric Contraction* Muscle action in which a force external to the muscle overcomes the muscle force and the ends of the muscle are drawn further apart.

Ectomorphy A body type component characterized by linearity, fragility, and delicacy of body.

Efferent Nerve    A neuron that conveys motor impulses away from the central nervous system to an organ of response such as skeletal muscle.

Efficiency    The ratio of work output to work input expressed as a percentage.

Electrical Potential   The capacity for producing electrical effects, such as an electric current, between two bodies (e.g., between the inside and outside of a cell).

Electrocardiogram (ECG)  A recording of the electrical activity of the heart.

Electrolyte    A substance that ionizes in solution, such as salt (NaCl), and is capable of conducting an electrical current.

Electron Micrographs    Photographs of tissues as magnified thousands of times in an electron microscope.

Electron Transport System (ETS)  A series of chemical reactions occurring in mitochondria, in which electrons and hydrogen ions combine with oxygen to form water, and ATP is resynthesized. Also referred to as the respiratory chain.
Electron    A negatively charged particle.

Embolus (singular); Emboli (plural) A clot or other plug transported by the blood from another vessel and forced into a smaller one, thus obstructing circulation.
Endocrine Gland    An organ or gland that produces an internal secretion (hormone).

Endomorphy A body type component characterized by roundness and softness of the body.

Endomysium A connective tissue surrounding a muscle fiber or cell.

Endorphins    One of several substances in the general category of endogenous opioid peptides that may provide mood-altering, pain-reduction, and relaxing benefits; implicated in phenomena known as "runner's high" and "exercise addiction."

Endurance*    The time limit of a person's ability to maintain either an isometric force or a power level involving combinations of concentric and/or eccentric muscle actions (SI unit: second).

Energy Capacity    The maximal amount of energy that can be liberated by a metabolic system; independent of time but using all available stores of fuel substrate.

Energy Continuum    A concept that energy is primarily provided by a specific metabolic system or a combination of systems depending on the speed and length of the event (e.g., all-out sprint, middle distance, long slow distance).

Energy System    One of three metabolic systems involving a series of chemical reactions resulting in the formation of waste products and the manufacture of ATP.

Energy*    The capability of producing force, performing work, or generating heat (SI unit: joule).

Engram    A memorized motor pattern stored in the brain; a permanent trace left by a stimulus in the tissue protoplasm.

Enzyme A protein compound that speeds up a chemical reaction. A connective tissue surrounding the entire

Epinephrine   A hormone secreted by the medulla of the adrenal gland that has effects on the heart, the blood vessels, metabolism, and the central nervous system. Any factor that improves work

Ergometer An apparatus or device, such as a treadmill or stationary bicycle, used for measuring the physiological effects of exercise
Erythropoietin    A substance that stimulates the formation of red blood cells within bone marrow.

Essential Hypertension    Abnormally high blood pressure in humans that has no known cause and therefore no known cure; most common type of high blood pressure.

Estradiol    A hormone of the estrogen category; the primary form produced by the human ovaries; produces female secondary sex characteristics and causes estrus in animals.

Estrogen    A general category of female sex hormones; the principal one produced by the human ovary is estradiol.

Eumenorrheic    The presence of regular menstrual cycles as opposed to irregularities or stoppage (amenorrhea) common to female athletes who practice rigorous endurance training or severely restrict their body weight.

Evaporation The loss of heat resulting from changing a liquid to a vapor.

Excitation   A response to a stimulus.

Excitatory Postsynaptic Potential (EPSP) A transient increase in electrical potential (depolarization) from its resting membrane potential in a postsynaptic neuron.

Exercise*    Any and all activity involving the generation of force by the activated muscle(s). Exercise can be quantified mechanically as force, torque, work, power, or velocity of progression.

Exercise Intensity*    A specific level of muscular activity that can be quantified in terms of power (energy expenditure or work performed per unit of time), the opposing force (e.g., by free weight stack), isometric force sustained, or velocity of progression.

Exercise-Recovery    The performance of light exercise during recovery from exercise.

Expiratory Reserve Volume (ERV)  Maximal volume of air expired from end-expiration.

Extracellular   Outside the cell.

Extrafusal Fiber    A typical or normal muscle cell or fiber.

Extrasystole    An extra heartbeat.
F

Facilitated Diffusion    Diffusion that takes place with the help of a carrier substance.

Fasciculus (singular); Fasciculi (plural)   A group or bundle of skeletal muscle fibers held together by a connective tissue called the perimysium.

Fast Component (of recovery)    The initial, rapid decline in oxygen consumption at the start of recovery from exercise, usually lasting 3 to 4 minutes (reported in liters); formerly alactacid oxygen debt.

Fast-Twitch (FT) Fiber    A muscle fiber characterized by fast contraction time, high anaerobic capacity, and low aerobic capacity, all making the fiber suited for high-power output activities.

Fat    A compound containing glycerol and fatty acids. One of the basic foodstuffs.

Fat-Soluble Vitamins   A category of vitamins that are fat soluble and consequently are stored in the body in the liver and fatty tissues; need not be supplied each day but excessive accumulations can cause toxic effects; vitamins A, D, E, and K.

Fatigue    A state of discomfort and decreased efficiency resulting from prolonged or excessive exertion.

Fatty Acid (Free Fatty Acid)    The usable form of degraded triglycerides.

Fiber:Nerve Ratio The number of muscle fibers in a motor unit in relationship to the motoneuron axon that is innervating it.

Fibrillation    Irregularity in force and rhythm of the heart, or quivering of the muscle fibers, causing inefficient emptying.

Fibrinolysis    The dissolving of a blood clot.

Flaccid    Lacking muscular tonus.

Flexibility    See Static Flexibility or Dynamic Flexibility.

Flexometer    An instrument used for measuring the range of motion about a joint (static flexibility).

Follicle-Stimulating Hormone (FSH)    A hormone secreted by the anterior lobe of the pituitary gland that promotes growth of the ovarian follicle in the female and spermatogenesis in the male.
Foot-Pound (ft-lb) A work unit; that is, application of a one-pound force through a distance of one foot.

Force*    That which changes or tends to change the state of rest or motion in matter (SI unit: Newton). A muscle generates force in a muscle action.

Free Weight*    An object of known mass, not attached to a supporting or guiding structure, which is used for physical conditioning and competitive lifting.

FTA (oxidative-glycolytic) Type of muscle fibers that are fast to contract with a high power output (glycolysis); but also good endurance (oxidative metabolism).

FTB (glycolytic)   Type of muscle fibers that are fast to contract with a high power output but with poor endurance because they depend only on glycolytic metabolism.

FTC (unclassified) Type of muscle fibers that are fast to contract but cannot be further classified; predominant early fetal type but very few after maturity.

Fulcrum    The axis of rotation of a lever.

Functional Residual Capacity (FRC)    Volume of air in the lungs at resting expiratory level.

Fusimotor Neurons    The nerve cells of the CNS whose thin axons innervate the intrafusal fibers of the muscle spindles; also called gamma motor neurons.

G

Gamma Motor Neuron    A type of efferent nerve cell that innervates the ends of an intrafusal muscle fiber.

Gamma System (Gamma Loop)    The contraction of a muscle as a result of stretching the muscle spindle by way of stimulation of the gamma motor neurons.

Gamma-Aminobutyric Acid (GABA)    An inhibitory neurotransmitter substance.

Glucagon A hormone secreted by the alpha cells of the pancreas that causes increased blood glucose levels.

Glucocorticoids    A class of hormones secreted by the cortex of the adrenal gland that promote the increased synthesis of glucose from amino acids (gluconeogenesis), depress liver lipogenesis (formation of fat), mobilize fat in adipose tissues, maintain vascular reactivity, and inhibit the inflammatory reaction.

Gluconeogenesis   The manufacturing of carbohydrates (glycogen) from noncarbohydrate sources such as fat and protein.

Glucose    A sugar.

Glucose-Alanine Cycle    Glucose made in the liver from pyruvic acid that is carried there in the form of alanine; the alanine being originally formed in muscle by combining — NH2 radicals from metabolized amino acids with pyruvate.

Glycine    A simple amino acid, thought to be the main inhibitory transmitter in the spinal cord.

Glycogen Sparing    The diminished utilization of glycogen that results when other fuels are available (and are used) for activity. If, for instance, fat is used to a greater extent than usual, glycogen is "spared"; glycogen will thus be available longer before ultimately being depleted.

Glycogen    A polymer of glucose; the form in which glucose (sugar) is stored in the body, mainly in muscles and the liver.

Glycogen-Loading (supercompensation)   An exercise-diet procedure that elevates muscle glycogen stores to concentrations two to three times normal.

Glycogenesis   The manufacture of glycogen from glucose.

Glycogenolysis    The breakdown of glycogen to glucose.

Glycolysis    The incomplete chemical breakdown of glycogen. In aerobic glycolysis, the end product is pyruvic acid; in anaerobic glycolysis (lactic acid system), the end product is lactic acid.

Golgi Tendon Organ A proprioceptor located within a muscular tendon.

Gradation   The ability of muscles to produce forces of varying strength; from very light to maximal force or tension.

Growth Hormone [GH; also called Somatotropin (STH)]    A hormone secreted by the anterior lobe of the pituitary gland that stimulates growth and development
H

H-Zone The area in the center of the A band where the cross-bridges are absent.

Half-Reaction Time    Method of estimating speed at which a chemical or physiological reaction or change occurs (i.e., in 30 seconds one-half of fast oxygen recovery component is completed).

Heart Attack The blocking of blood flow to a portion of the heart muscle. Also myocardial infarction.

Heart Rate Reserve (HRR) The difference between the resting heart rate and the maximal heart rate.

Heat Cramps Painful muscular contractions caused by prolonged exposure to environmental heat.

Heat Exhaustion    A condition of fatigue caused by prolonged exposure to environmental heat.

Heat Stroke A disease caused by overexposure to heat and characterized by high body (rectal) temperature, hot, dry skin (usually flushed), and unconsciousness. It can be fatal.

Heat   A form of energy.

Hematuria    Discharge of blood into the urine.

Hemoconcentration    Concentration of the blood.

Hemodilution    Dilution of the blood.

Hemodynamics    The study of the physical laws governing blood flow.

Hemoglobin (Hb)    A complex molecule found in red blood cells, which contains iron (heme) and protein (globin) and is capable of combining with oxygen.

Hemolysis   The rupture of a cell, such as the red blood cell.

Henry's Law    A well-documented and irrefutable observation that the amount of gas that a fluid will absorb under pressure varies in direct proportion to the partial pressure of the gas.

High-Density Lipoproteins (HDL)   A specific kind of cholesterol found in the blood that is thought to be protective against coronary heart disease.

Hollow Sprints   Two sprints interrupted by a (hollow) period involving either jogging or walking.
Hormone Receptor    A region of the membranes of target cells that is specific to and can react with only one hormone; analogous to a lock and key mechanism.

Hormone    A discrete chemical substance secreted into the body fluids by an endocrine gland that has a specific effect on the activities of other cells, tissues, and organs.

Humidity    Pertaining to the moisture in the air.

Hydraulic Pressure    The force per unit area resulting from a vertical column of water of a certain height.

Hypercapnia Presence of an abnormally large amount of C02 in the circulating blood; increased partial pressure of C02 resulting in extra stimulation of respiratory area.

Hypernatremia Increased sodium concentration in the blood.

Hyperplasia    An increase in the number of cells in a tissue or organ.

Hyperpolarization An overshoot of the repolarization process so that the cell membrane potential goes below the normal resting level.

Hypertension    High blood pressure.

Hypertensive Disease    Adverse health status related to having high blood pressure; principal risk is coronary heart disease for those with SBP over 145 or DBP over 90.

Hyperthermia    Increased body temperature.

Hypertonic    Pertaining to a solution having a greater tension or osmotic pressure than one with which it is being compared.

Hypertrophy    An increase in the size of a cell or organ.

Hyperventilation    Excessive ventilation of the lungs caused by increased depth and frequency of breathing and usually resulting in elimination of carbon dioxide.

Hypervolemia   An increased blood volume.

Hypoglycemia    Lower than normal blood sugar level due to inadequate supply or regulation; may be the result of excessive blood insulin; can cause jitters, sweating, inability to concentrate, concern for well-being, and worse.

Hypophysis    Another name for the pituitary gland; made up of the anterior lobe, called the adenohypophysis, and the posterior lobe, called the neurohypophysis.

Hypotension    Low blood pressure.

Hypothalamus    That portion of the brain that exerts control over visceral activities, water balance, body temperature, and sleep.

Hypotonic    Pertaining to a solution having a lesser tension or osmotic pressure than one with which it is being compared.

Hypoxia    Lack of adequate oxygen due to a reduced oxygen partial pressure.

I

I Band    That area of a myofibril containing actin and bisected by a Z line.

Inert    Having no action.

Inhibitory Postsynaptic Potential (IPSP)    A transient decrease in electrical potential (hyperpolarization) in a postsynaptic neuron from its resting membrane potential.

Inspiratory Capacity (IC)    Maximal volume of air inspired from resting expiratory level.

Inspiratory Reserve Volume (IRV)    Maximal volume of air inspired from end-inspiration.

Insulin    A hormone secreted by the beta cells of the pancreas that causes increased cellular uptake of glucose.

Intermittent Work Exercises performed with alternate periods of relief, as opposed to continuous work.

Interneuron (Internuncial Neuron)    A nerve cell located between afferent (sensory) and efferent (motor) nerve cells. It acts as a "go-between" between incoming and outgoing impulses.

Interstitial Fluid    The fluid between the cells.

Interstitial    Pertaining to the area or space between cells.

Interval Sprinting A method of training whereby an athlete alternately sprints 50 yards and jogs 60 yards for distances up to 3 miles.

Interval Training    A system of physical conditioning in which the body is subjected to short but regularly repeated periods of work stress interspersed with adequate periods of relief.

Intrafusal Fibers    Muscle cells (fibers) that house the muscle spindles

Intramuscular Glycogen   Complex carbohydrate stored within muscle cells; the glucose subunits are used as a ready source of energy for muscle metabolism.

Ion    An electrically charged particle.

Iron    A mineral found in the heme groups of red blood cells and in the cytochromes of the mitochondrion; very important to 02 transport, metabolism, and energy levels.

Ischemia    Local and temporary deficiency of blood, chiefly due to the contraction of a blood vessel.

Isokinetic Contraction   Contraction in which the tension developed by the muscle while shortening at constant speed is theoretically maximal over the full range of motion.

Isometric Contraction*    Muscle action in which the ends of the muscle are prevented from drawing closer together, with no change in length.

Isotonic Pertaining to solutions having the same tension or osmotic pressure.

Isotonic Contraction Contraction in which the muscle shortens with varying tension while lifting a constant load. Also referred to as a dynamic or concentric contraction.

J

Jogging    Slow, continuous running. Also refers to various speeds of running.

Joint Receptors    A group of sense organs located in joints concerned with kinesthesis.

K

Kilocalorie (kcal)    A unit of work or energy equal to the amount of heat required to raise the temperature of one kilogram of water 1° C.

Kilogram-Meters (kg-m)    A unit of work.

Kilojoules (kJ)    A unit of energy.

Kinesthesis    Awareness of body position

Krebs Cycle    A series of chemical reactions occurring in mitochondria, in which carbon dioxide is produced and hydrogen ions and electrons are removed from carbon atoms (oxidation). Also referred to as the tricarboxcylic acid cycle (TCA), or citric acid cycle.

L

Lactacid Oxygen Debt That portion of the recovery oxygen used to remove accumulated lactic acid from the blood following exercise. The slow recovery phase.

Lactic Acid (Lactate)   A fatiguing metabolite of the lactic acid system resulting from the incomplete breakdown of glucose (sugar).

Lactic Acid System (LA System)    An anaerobic energy system in which ATP is manufactured when glucose (sugar) is broken down to lactic acid. High-intensity efforts requiring 1 to 3 minutes to perform draw energy (ATP) primarily from this system.

Lean Body Mass (Weight) The body weight minus the weight of the body fat.

Lever    A rigid bar (such as a bone) that is free to rotate about a fixed point or axis called a fulcrum (such as a joint).

Linear    Pertaining to a straight line.

Longitudinal Fiber Splitting    Development of new muscle fibers from existing ones as a result of intense chronic "weight training"; shown only in experimental animals.

Longitudinal Tubules   Portions of the sarcoplasmic reticulum that run parallel to the muscle myofibrils and terminate in the outer vesicles.

Low-Density Lipoproteins (LDL)    A specific kind of cholesterol found in the blood that is thought to cause atherosclerosis.

Luteinizing Hormone (LH) or Interstitial Cell-Stimulating Hormone (ICSH)    A hormone secreted by the anterior lobe of the pituitary gland that stimulates ovulation, formation of the corpus luteum, and hormone secretion in the female; and stimulates secretion by interstitial cells in the male
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Mass*    The quantity of matter of an object that is reflected in its inertia (SI unit: kilogram).

Maximal Aerobic Power    See Maximal oxygen consumption.
Maximal Oxygen Consumption (max V02)    The maximal rate at which oxygen can be consumed per minute; the power or capacity of the aerobic or oxygen system.

Maximum Voluntary Contraction (MVC)    The greatest force output that an individual can generate from a muscle group through only volitional control.

Medulla Oblongata    That portion or area of the brain continuous above with the pons and below with the spinal cord and containing the cardiorespiratory control area.

Medullated Nerve Fiber   A nerve fiber containing a myelin sheath.

Membrane A thin layer of tissue that covers a surface or divides a space or organ.

Menarche   The onset of menstruation.

Menses    The monthly flow of blood from the genital tract of women.

Menstruation The process or an instance of discharging the menses.

Mesomorphy    A body type component characterized by a square body with hard, rugged, and prominent musculature.

MET (Metabolic Equivalent)    The amount of oxygen required per minute under quiet resting conditions. It is equal to 3.5 ml of oxygen consumed per kilogram of body weight per minute (ml/kg-min-1).

Metabolic System    A system of biochemical reactions that cause the formation of waste products (metabolites) and the manufacture of ATP; for example, the ATP-PC, lactic acid, and oxygen systems.

Metabolism    The sum total of the chemical changes or reactions occurring in the body.

Metabolite   Any substance produced by a metabolic reaction.

Millimole    One thousandth of a mole.

Mineralocorticoids    A class of hormones secreted by the cortex of the adrenal gland, that function to increase the reabsorption of sodium from the distal tubules of the kidney. The most important mineralocorticoid is aldosterone.

Minerals    Inorganic compounds found in trace amounts in the body that are important to proper bodily function; calcium, magnesium, phosphorus, potassium, sodium, iron, iodine, and chlorine are common examples.

Minute Ventilation The amount of air inspired (Vt) or expired (VF) in one minute; usually it refers to the expired amount.

Mitochondrion (singular); Mitochondria (plural)    A subcellular structure found in all aerobic cells in which the reactions of the Krebs Cycle and electron transport system take place.

Mole    The gram-molecular weight or gram-formula weight of a substance. For example, one mole of glucose. C6H1206 weighs (6 x 12) + (12 x 1) + (6 x 16) = 72 + 12 + 96 = 180 grams, where the atomic weight of carbon (C) = 12; hydrogen (H) = 1; and oxygen (O) = 16.

Moment (Moment Arm)    The perpendicular distance from the line of action of the force to the point of rotation.

Monosaccharides   Simple sugars such as glucose, fructose, and galactose; carbohydrates comprised of only one molecular ring structure and formula C6Hi206.

Motoneuron (Motor Neuron)   A nerve cell, which when stimulated, effects muscular contraction. Most motoneurons innervate skeletal muscle.

Motor Endplate    The neuromuscular or myoneural junction.

Motor Engrams    Memorized motor patterns that are stored in the motor area of the brain.

Motor Fiber    See Efferent nerve.

Motor Unit    An individual motor nerve and all the muscle fibers it innervates.

Mountain (Altitude) Sickness   A condition resulting from exposure to high altitude. Symptoms include nausea, vomiting, headache, rapid pulse, and loss of appetite.

Multiple Motor Unit Summation The varying of the number of motor units contracting within a muscle at any given time.

Muscle Bundle    A fasciculus.

Muscle Spindle   A proprioceptor (stretch receptor) surrounded by intrafusal muscle fibers.

Muscle Spindle Reflex    Discharge of impulses from muscle spindles due to stretch, which results in CNS reflex maintenance of active muscle tonus in the same muscles.

Muscular Endurance The ability of a muscle or muscle group to perform repeated contractions against a light load for an extended period of time.

Muscular Strength    The force or tension that a muscle or group of muscles can exert against a resistance in one maximal effort.

Muscular Tonus (Tone)    Resiliency and resistance to stretch in a relaxed, resting muscle.

Myelin Sheath    A structure composed mainly of lipid (fat) and protein that surrounds some nerve fibers (axons).

Myocardial Contractility    The strength of ventricular contraction.

Myofibril    That part of a muscle fiber containing two protein filaments, myosin and actin.

Myofilaments Contractile proteins (actin and myosin) located within muscle myofibrils.

Myoglobin   An oxygen-binding pigment similar to hemoglobin that gives the red muscle fiber its color. It acts as an oxygen store and aids in the diffusion of oxygen.

Myokinase (MK)    Enzyme found in muscle cells that catalyzes (speeds) the reformation of ATP in the presence of ADP (i.e., ADP + ADP →MK ATP + AMP).

Myosin    A protein involved in muscular contraction.

Myosin-ATPase (m-ATPase)    Myofibrillar adenosine triphosphatase; an enzyme found in myosin that catalyzes ATP degradation to ADP and Pi; a marker for muscle fiber contraction speed.
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Necrosis    Death of a cell or group of cells in contact with living tissue.

Negative Energy Balance    A condition in which less energy (food) is taken in than is given off; body weight decreases as a result.

Negative Feedback Mechanism    A common method of regulating hormone production; the secretion of the hormone is decreased or turned off due to the end result of the response caused by the hormone.

Negative Feedback Mechanism    A system of regulatory control where a change from normal is detected and an adjustment is effected until normal levels are reestablished.

Negative Work    Force times distance applied in the same direction as the pull of gravity; assisted by gravity.

Nerve Cell.    See Neuron.

Nerve Conduction Velocity   The speed of travel of nerve impulses along nerve axons or fibers; faster for large fibers and faster still for medullated (insulated) ones.

Nerve Impulse    An electrical disturbance at the point of stimulation of a nerve that is self-propagated along the entire length of the axon.

Net Oxygen Cost    The amount of oxygen, above resting values, required to perform a given amount of work. Also referred to as net cost of exercise.

Neurohypophysis   The posterior lobe of the pituitary gland; so called because of its direct connection with the hypothalamus of the brain; secretes ADH and oxytocin.

Neuromuscular (Myoneural) Junction    The union of a muscle and its nerve. Also referred to as the motor endplate.

Neuron    A nerve cell consisting of a cell body (soma), with its nucleus and cytoplasm, dendrites and axon.

Nitrogen Narcosis (Raptures of the Deep)   A condition affecting the central nervous system (much as does alcohol) due to the forcing (by pressure) of nitrogen into solution within the body; symptoms include dizziness, slowing of mental processes, euphoria, and fixation of ideas.

Nodes of Ranvier Those areas on a medullated nerve that are devoid of a myelin sheath.
Nomogram    A graph enabling one to determine by aid of a straightedge the value of a dependent variable when the values of two independent variables are known.

Nonmedullated Nerve Fiber    A nerve fiber entirely devoid of a myelin sheath.

Norepinephrine    A hormone secreted by the medulla of the adrenal gland that has effects on the heart, the blood vessels, metabolism, and the central nervous system. Also, the major neurotransmitter substance released at the ends of the sympathetic postganglionic fibers of the autonomic nervous system.

O

Obesity    An excessive accumulation and storage of fatty tissue; greater than 20% above ideal body weight for size, age, and gender.

Osmosis    The diffusion through a semipermeable membrane of a solvent such as water from a lower to a more concentrated solution.
Osmotic Pressure    The force per unit area needed to stop osmosis.
Osteoporosis   Condition of the bones where they become very thin and brittle due to loss of mineral content; bones are susceptible to deformation and fracture.

Outer Vesicles The terminal ends of the longitudinal tubules of the sarcoplasmic reticulum which store Ca++; also called outer cisterns and terminal cisternae.

Ovaries    Reproductive glands of the female that contain the ova or germ cells; production site of estrogen (estradiol) and progesterone; lesser amounts of testosterone and androstenedione (male hormones).

Overload Principle    Progressively increasing the intensity of the workouts over the course of the training program as fitness capacity improves.

Oxidation    The removal of electrons.

Oxidative Phosphorylation    Process within the electron transport system of the mitochondrion that couples the liberation of energy from hydrogens to the synthesis of ATP and the formation of metabolic H20.

Oxygen Debt    The amount of oxygen consumed during recovery from exercise, above that ordinarily consumed at rest in the same time period. There is a rapid component (alactacid) and a slow component (lactacid).

Oxygen Deficit    The time period during exercise in which the level of oxygen consumption is below that necessary to supply all the ATP required for the exercise; the time period during which an oxygen debt is contracted.

Oxygen Poisoning (Toxicity)    A condition caused by breathing oxygen under high pressure. Symptoms include tingling of fingers and toes, visual disturbances, auditory hallucinations, confusion, muscle and lip twitching, nausea, vertigo, and convulsions.

Oxygen System    An aerobic energy system in which ATP is manufactured when food (principally sugar and fat) is broken down. This system produces ATP most abundantly and is the prime energy source during long-lasting (endurance) activities.

Oxygen Transport System (V02)    Composed of the stroke volume (SV), the heart rate (HR), and the arterial-mixed venous oxygen difference (a-v02 diff.). Mathematically, it is defined as Vo2 = SV x HR x a-v02 diff.

Oxyhemoglobin (Hb02) Dissociation Curve    The graph of the relationship between the amount of oxygen combined with hemoglobin and the partial pressure of oxygen.

Oxyhemoglobin (Hb02)    Hemoglobin chemically combined with oxygen.

Oxytocin    A hormone secreted by the posterior lobe of the pituitary gland that stimulates milk ejection and contraction of the pregnant uterus.

P

Pancreas    Endocrine gland responsible for the synthesis and secretion of two hormones important to blood glucose regulation; insulin (hypoglycemic) from its beta cells and glucagon (hyperglycemic) from its alpha cells.

Parasympathetic   Pertaining to the craniosacral portion of the autonomic nervous system.

Parathyroid Gland    Tiny endocrine glands imbedded in the dorsal surface of the thyroid gland; secretes parathyroid hormone (PTH), which increases Ca++ absorption.

Parathyroid Hormone (PTH) A hormone secreted by the parathyroid gland that causes an increase in the blood calcium levels; also called parathormone.

Parietal Pleura    See Pleura.

Paroxysmal Tachycardia   A sudden onset of rapid heart rate; from paroxysmal meaning sharp or sudden and tachycardia meaning an increased heart rate, usually faster than normal or expected.

Partial Pressure    The pressure exerted by a single gas in a gas mixture or in a liquid.

PC    See Phosphocreatine.
Perimysium    A connective tissue surrounding a fasciculus or muscle bundle.

Periosteum    A fibrous membrane surrounding bone.

Peritoneum    The thin membrane that secretes serous fluid and lines the walls of the abdominal cavity and encloses the viscera.

Peritonitis    Inflammation of the peritoneum.

pH    The power of the hydrogen ion; the negative logarithm of the hydrogen ion concentration.

Phosphagen System    See ATP-PC system.

Phosphagen A group of compounds; collectively refers to ATP and PC.

Phosphocreatine (PC)    A chemical compound stored in muscle, which when broken down aids in manufacturing ATP.

Phospholipids A class of waxy or greasy compounds characterized by phosphoric acid as a hydrolysis product along with a long chain carbon compound such as a fatty acid or sphingol; a component of atherosclerotic placque.

Photosynthesis    The process whereby green plants manufacture their own food from carbon dioxide, water, and energy from the sun.

Placebo    An inert substance having the identical physical characteristics of a real drug.

Plasma    The liquid portion of the blood.

Plasmolysis    The shrinking of a cell such as the red blood cel.

Pleura (singular); Pleurae (plural)    A thin membrane that secretes serous fluid and lines the thoracic wall (parietal pleura), the diaphragm (diaphragmatic pleura), and the lungs (visceral pleura).

Pleural Cavity The potential space between the parietal and visceral pleura.

Plyometrics A method of strength and power training that involves an eccentric loading of muscles and tendons followed by a quickly timed concentric contraction.

Pneumothorax    The entrance of air into the pleural cavity.

Polycythemia    An increased production of red blood cells.

Polysaccharides    Complex sugars such as glycogen and starch; carbohydrates where numerous glucose molecules are attached to one another in chainlike structures.

Ponderal Index    Body height divided by the cube root of body weight.

Positive Energy Balance    A condition in which more energy (food) is taken in than is given off; body weight increases as a result.

Positive Work    Force times distance applied in opposition to the pull of gravity.

Posterior Lobe    The portion of the pituitary gland located closest to the spinal cord (posterior position); also called the neurohypophysis.

Postsynaptic Neuron    A nerve cell located distal to a synapse.

Power*    The rate of performing work; the product of force and velocity. The rate of transformation of metabolic potential energy to work or heat (SI unit: watt).

Premotor Area    The area of the brain just forward of the primary motor cortex.

Pressure    Force per unit area.

Primary Motor Cortex That area of the brain (cortex) containing groups of motor neurons other than Betz cells.

Progesterone   A hormone secreted by the ovary that promotes further development of the uterus and mammary glands.

Progressive-Resistance Exercise (PRE)   Comprehensive term to cover a wide variety of muscular strength or endurance training where progressive overload is emphasized.

Prolactin or Lactogenic Hormone (LTH)    A hormone secreted by the anterior lobe of the pituitary gland that stimulates secretion of milk after pregnancy.

Prolactostatin    A substance produced by the hypothalamus that on release can inhibit the secretion of prolactin from the adenohypophysis; also called prolactin inhibiting factor (PIF).

Proprioceptive Neuromuscular Facilitation (PNF) A method for improving joint flexibility by contracting against opposition, then relaxing and stretching further.

Proprioceptor Sensory organs found in muscles, joints, and tendons, which give information concerning movement and position of the body (kinesthesis).

Prostaglandins    A class of hormones found in nearly all cellular membranes; have a fatty acid as their molecular base; may regulate resting blood flow through vasodilation; numerous other effects suggested.

Protein A compound containing amino acids. One of the basic foodstuffs.

Proton    A positively charged particle.

Protoplasm    Living matter, the substance of which animal and vegetable tissues are formed.

Psychrometer    An instrument used for measuring the relative humidity.

Pulmonary Circuit    The flow of arterial blood from the heart to the pulmonary (lung) capillaries and of venous blood from the pulmonary capillaries back to the heart.

Pyramidal (Corticospinal) Tract    The area in which impulses from the motor area of the cortex are sent down to the anterior motoneurons of the spinal cord.

Pyruvic Acid    A three-carbon by-product of anaerobic metabolism of glucose within the cytoplasm of the cell; enters Krebs Cycle for further breakdown (oxygen available) or is converted to lactic acid (oxygen lacking).

R

Radiation     The transfer of heat between objects through electromagnetic waves.

Receptor   A sense organ that receives stimuli.

Recovery Oxygen    Net amount of oxygen consumed during recovery from exercise; oxygen consumed in excess of the amount consumed at rest over the same time period (reported in liters).

Reflex     An automatic response induced by stimulation of a receptor.

Relative Humidity    Ratio of water vapor in the atmosphere to the amount of water vapor required to saturate the atmosphere at the same temperature.

Releasing Factor (or Releasing Hormone)    A group of specific substances produced by the hypothalamus that can stimulate or inhibit the release of all hormones produced by the adenohypophysis with the exception of the endorphins.

Relief Interval    In an interval-training program, the time between work intervals as well as between sets.

Repetition Maximum (RM)    The maximal load that a muscle group can lift over a given number of repetitions before fatiguing. For example, a 10 RM load is the maximal load that can be lifted over ten repetitions.

Repetition Running    Similar to interval training but differs in the length of the work interval and the level of recovery between repetitions.

Repetitions    In an interval-training program, the number of work intervals within one set. For example, six 220-yard runs would constitute one set of six repetitions.

Repolarization    A negative change back toward the resting membrane potential (reverse spike) of neural or muscle cells; semi-permeability restored, K+ pumped out.

Residual Volume (RV) Volume of air remaining in the lungs at end of maximal expiration.

Respiration    A cellular process where food substrates are broken down to CO2 and H20 in the presence of 02 to liberate chemical energy.

Respiratory Exchange Ratio (R) The ratio of the amount of carbon dioxide produced by the body to the amount of oxygen consumed (Vco2/Vo2).

Rest-Recovery    Resting during recovery from exercise.

Rest-Relief    In an interval-training program, a type of relief interval involving moderate moving about, such as walking and flexing of arms and legs.

Resting Membrane Potential   The electrical difference between the inside and outside of the cell (i.e., across the cell membrane) at rest.

Ribose A five-carbon sugar molecule that when linked to adenine forms adenosine, the molecular foundation for ATP, A DP, and AMP.

S

Saline    A 0.9% salt solution that is isotonic to the blood.

Saltatory Conduction   The propagation of a nerve impulse from one node of Ranvier to another along a medullated fiber.

Sarcolemma   The muscle cell membrane.

Sarcomere   The distance between two Z lines; the smallest contractile unit of skeletal muscle.

Sarcoplasm    Muscle protoplasm.

Sarcoplasmic Reticulum    A network of tubules and vesicles surrounding the myofibril.

Saturated Fatty Acids   A fatty acid where all carbon atoms of the chain structure are filled with hydrogen atoms (i.e., there is no double bonding); found in animal fats, eggs, and dairy products.

Second Wind    A phenomenon characterized by a sudden transition from an ill-defined feeling of distress or fatigue during the early portion of prolonged exercise to a more comfortable, less stressful feeling later in the exercise.

Semipermeable Membrane    A membrane permeable to some but not all particles or substances.

Sensory Fiber   See Afferent nerve.
Sensory Neuron     A nerve cell that conveys impulses from a receptor to the central nervous system. Examples of sensory neurons are those excited by sound, pain, light, and taste.

Serotonin    An excitatory neurotransmitter chemical.

Serous Fluid   A watery fluid secreted by the pleurae.

Set    In an interval training program, a group of work and relief intervals

Sinoatrial Node (S-A Node)    A specialized area of tissue located in the right atrium of the heart, which originates the electrical impulse to initiate the heartbeat.

Size Principle    Recruitment of motor units within muscle on the basis of the size of their motoneurons; small ones recruited first, then intermediate, then large ones.

Sliding Filament Theory    A proposed mechanism for muscle action where shortening and elongation are the result of actins sliding inward and outward over myosins.

Slow Component (of recovery)    The slow decline in oxygen consumption during recovery lasting up to 60 minutes or more following the initial fast component (reported in liters); formerly lactacid oxygen debt.

Slow-Twitch (ST) Fiber    A muscle fiber characterized by slow contraction time, low anaerobic capacity, and high aerobic capacity, all making the fiber suited for low-power output activities.

Sodium-Potassium Pump    A cellular phenomenon requiring ATP energy to remove Na+ from and K+ into the cell interior against their diffusion gradients and electrochemical forces.

Soma   The cell body of a neuron.

Somatic   Pertaining to the body.

Somatomedins   A class of substances produced by the liver and several other tissues as a result of growth hormone influence; comprised of amino acid chains; stimulate the growth of muscle and cartilage by turning on phases of protein synthesis.

Somatostatin    A substance produced by the hypothalamus that on release can inhibit the secretion of growth hormone from the adenohypophysis; also called growth hormone release inhibiting hormone (GHRIH).

Somatotype     The body type or physical classification of the human body.

Spatial Summation    An increase in responsiveness of a nerve resulting from the additive effect of numerous nearby stimuli.

Specific Gravity    The ratio of the density of an object to the density of water.
Specific Heat    The heat required to change the temperature of a unit mass of a substance by one degree.
Specificity of Training    Principle underlying construction of a training program for a specific activity or skill and the primary energy system(s) involved during performance. For example, a training program for sprinters would consist of repeated bouts of sprints in order to develop both sprinting performance and the ATP-PC system.

Speed Play (Fartlek Training)    Involves alternating fast and slow running over natural terrains. It is the forerunner of the interval training system.

Spirometer    A steel container used to collect, store, and measure either inspired or expired gas volume.

Sprint Training    A type of training system employing repeated sprints at maximal speed.

Squeeze    Extravasation of blood into the conjunctivae of the eyes while descending underwater as a result of inadequate equilibration of pressures inside and outside of the diving mask; exhale into mask to equilibrate.

ST (oxidative)    Type of muscle fibers that are slow to contract and have a low power output but have good endurance due to their use of oxidative metabolism.

Starling's Law of the Heart   An increase in stroke volume in response to an increase in the volume of blood filling the heart ventricle during diastole.

Static Contraction    See Isometric action.

Static Flexibility    The range of motion about a joint; usually measured with a goniometer or flexometer as the arc in degrees at the end when there is no joint motion.

Steady State    Pertaining to the time period during which a physiological function (such as Vo2) remains at a constant (steady) value.

Steroid   A general class of hormones including derivatives of the male sex hormone, testosterone, which has masculinizing properties.

Stimulus (singular); Stimuli (plural) Any agent, act, or influence that modifies the activity of a receptor or irritable tissue.

STPD    Standard temperature, pressure, dry.
Strength*    The maximal force or torque a muscle or muscle group can generate at a specific or determined velocity.

Stretch Reflex    Contraction of muscles to produce movement or tension due to muscle spindle stretch via a sharp tap on tendon or pull of gravity on skeleton.

Stroke Volume (SV)    The amount of blood pumped by the left ventricle of the heart per beat.

Stroke or Apoplexy    Interference with the blood supply to the brain due to embolus or thrombus or burst vessel; usually due to cerebral atherosclerosis or aneurysm.

Sudomotor    Pertaining to activation of the sweat glands.

Sympathetic    Pertaining to the thoracolumbar portion of the autonomic nervous system.

Synapse    The connection or junction of one neuron to another.

Synaptic Cleft    The gap or space between presynaptic and postsynaptic neurons.

Synaptic Knobs    Expanded regions on the ends of axons that store a chemical transmitter substance (neurotransmitter) for release across the synaptic cleft.

Systemic Circuit    The flow of arterial blood from the heart to the body tissues (such as the muscles) and of the venous blood from the tissues back to the heart.

Systole    The contractile or emptying phase of the cardiac cycle.

Systolic Blood Pressure (SBP)    The highest pressure existing in the arteries; the result of blood being ejected into the closed circulatory system during ventricular systole.

T

T-System and T-Tubules    Invaginations of the sarcolemma that function as part of the sarcoplasmic reticulum; also called transverse tubules.

Tachycardia    An increased or rapid heart rate.

Target Cell (also target tissue)    The specific cells or tissues on which hormones exert their biological effect; see also target organ; tropic used as a suffix with a hormone identifies the target organ (e.g., somatotropic hormone).

Target Heart Rate (THR)    A predetermined heart rate to be obtained during exercise.

Target Organ   The organ on which a hormone has an effect.

Temperature    The degree of sensible heat or cold.

Temporal Summation    An increase in responsiveness of a nerve, resulting from the additive effect of frequently occurring stimuli.

Tension    Force applied to a structure that does not move; in muscle, the static or isometric tension developed with the recycling of ATP at cross-bridge sites.

Testes    Reproductive glands of the male that produce the germ cells (spermatozoa); production site of androgens (testosterone and androstenedione).

Testosterone    The male sex hormone secreted by the testicles; it possesses masculinizing properties.

Tetanus      The maintenance of tension of a motor unit at a high level as long as the stimuli continue or until fatigue sets in.

Thermodynamics     The science of the transformation of heat and energy.

Threshold for Excitation    The minimal electrical level at which a neuron will transmit or conduct an impulse.

Thrombus    A blood clot that remains at the point of its formation.

Thyroid Gland    Endocrine gland located on the upper part of the trachea just below the larynx (voice box); major hormones secreted are thyroxin and triiodothyronine (raises metabolism of all cells) and calcitonin (inhibits Ca++ removal from bone).

Thyroid-Stimulating Hormone (TSH)    A hormone secreted from the anterior lobe of the pituitary gland that stimulates production and release of the thyroid hormones, thyroxin, and triiodithyronine.

Thyroxin     A hormone secreted by the thyroid gland that causes an increase in metabolic rate.

Tidal Volume (TV)    Volume of air inspired or expired per breath.

Tissue-Capillary Membrane    The thin layer of tissue dividing the capillaries and an organ (such as skeletal muscle); site at which gaseous exchange occurs.

Tonic Neck Reflexes    Assist young children under the age of 4 to 6 months to correct losses in balance; elicited by rotational movements of the head
Torque*    The effectiveness of a force to overcome the rotational inertia of an object. The product of force and the perpendicular distance from the line of action of the force to the axis of rotation (SI unit: newton-meter).

Total Lung Capacity (TLC)    Volume of air in the lungs at the end of maximal inspiration.

Training Distance    In an interval training program, the distance of the work interval; for example, running 220 yards.

Training Duration    The length of the training program.

Training Frequency The number of times per week for the training workout.

Training Time    The rate at which the work is to be accomplished during a work interval in an interval training program.

Training    An exercise program to develop an athlete for a particular event. Increasing skill of performance and energy capacities are of equal consideration.

Transverse Tubules    Function to connect outer vesicles of the sarcoplasmic reticulum to one another; run at right angles or transversely to myofibrils of muscle.

Triglycerides    The storage form of fatty acids.

Triiodothyronine    A hormone secreted by the thyroid gland that causes an increase in metabolic rate.

Trophic    Pertaining to nutrition or nourishment.

Tropomyosin    A protein involved in muscular contraction.

Troponin    A protein involved in muscular contraction.

Twitch    A brief period of contraction followed by relaxation in the response of a motor unit to a stimulus (nerve impulse).

U

Unsaturated Fatty Acids    A fatty acid where all the carbon atoms of the chain structure are not filled with hydrogen atoms (i.e., there is double bonding); found in vegetable oils

V

Valsalva Maneuver      Making an expiratory effort with the glottis closed.

Vasoconstriction    A decrease in the diameter of a blood vessel (usually an arteriole) resulting in a reduction of blood flow to the area supplied by the vessel.

Vasodilation    An increase in the diameter of a blood vessel (usually an arteriole) resulting in an increased blood flow to the area supplied by the vessel.

Vasomotor    Pertaining to vasoconstriction and vasodilation.

Vein    A vessel carrying blood toward the heart.

Venoconstriction    A decrease in the diameter of a vein.

Ventilatory Efficiency The amount of ventilation required per liter of oxygen consumed (i.e., Ve/Vo2).
Very Low-Density Lipoproteins (VLDL) A specific kind of cholesterol found in the blood that is thought to cause atherosclerosis.

Viscera (plural); Viscus (singular)      The internal organs of the body.

Visceral Pleura    See Pleura.
Visceral    Pertaining to the viscera.

Vital Capacity (VC)    Maximal volume of air forcefully expired after maximal inspiration.

Vitamin    An organic material in the presence of which important chemical (metabolic) reactions occur.

W

Wobla    The work load that produces the onset of blood lactate accumulation.

Water-Soluble Vitamins    A category of vitamins that are water soluble and consequently are not stored in the body and must be constantly supplied in the diet; examples are vitamin C and B-complex vitamins.

Watt    A unit of power.

Wave Summation   The varying of the frequency of contraction of individual motor units.

WBGT Index    An index calculated from dry bulb, wet bulb, and black bulb temperatures. It indicates the combined severity of the environmental heat conditions.

Weight*     The force exerted by gravity on an object (SI unit: newton; traditional unit: kilogram of weight). (Note: mass = weight/acceleration due to gravity.)

Wet Bulb Thermometer    An ordinary thermometer with a wetted wick wrapped around the bulb. The wet bulb's temperature is related to the amount of moisture in the air. When the wet bulb and dry bulb temperatures are equal, the air is completely saturated with water and the relative humidity is equal to 100%.

Work*     Force expressed through a displacement but with no limitation on time (SI unit: joule). (Note: 1 newton X 1 meter = 1 joule.)

Work Interval    That portion of an interval-training program consisting of the work effort.

Work-Relief     In an interval-training program, a type of relief interval involving light or mild exercise such as rapid walking or jogging.

Work-Relief Ratio    In an interval-training program, a pratio relating the duration of the work interval to the duration of the relief interval. As an example, a work-relief ratio of 1:1 means that the durations of the work and relief intervals are equal.

Z

Z Line    A protein band that defines the distance of one sarcomere in the myofibril
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