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” Key to the Exercises

I. Preparation

Enjoy a video clip. You may watch it twice to achieve a good understanding. After
watching, please fill in each of the following blanks with one word.

1) Cardiac

2)conscious

3)unstriated

4)elongated, striated, voluntary

Script

I tell you,working in a place like this,you can sure learn a lot about muscles. Hah. I
mean sure there are three different types of muscles: cardiac,smooth,and skeletal. And
skeletal is the only type you can see but what you can’t see? Pretty impressive. Hey,
thanks, Rex.

There are three fundamental types of muscle tissue: cardiac, smooth and skeletal.
Cardiac muscle forms the walls of the heart and contracts to propel blood through the
blood vessels of the body. Cardiac muscles are involuntary. Involuntary muscles are
muscles we have no conscious control over. Cardiac muscles are striated, which means
the muscle tissue has obvious stripes or striations.

Smooth muscle forms the walls of hollow structures like the digestive tract. It’s
also responsible for changing the diameter of these tubes to move stuff like food through
them. Smooth muscle is controlled by the autonomic nervous system. Basically that
means the smooth muscle works without any conscious help from us. It’s on autopilot.

Smooth muscle cells are unstriated. That means they don’t have the stripes that
cardiac and skeletal muscles have, but like cardiac muscles, smooth muscles are
involuntary. We can’t control them consciously.

Skeletal muscles, the final division, are typically attached to the skeletal system,
hence the cover name—skeletal muscles.

The skeletal muscles are also responsible for body movements and facial
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expressions. Throwing balls, running from the police, frowning in disgust, all these

things are the bread and butter of skeletal muscles.

Skeletal muscle cells are elongated,striated and under voluntary control.

So when you think skeletal muscles. think striated and voluntary. Apart from
movement, skeletal muscles have a number of other responsibilities. Skeletal muscles
help you stand. They maintain posture by resisting the pull of gravity.

Nothing can resist the downward pull of gravity. Just watch! Hah! It’s impossible,

I tell you.

Il. Reading

Text A

Comprehension Check

Pair work : Discuss and answer the following questions. Try not to look back at the text.

1) The ability to change shape has become the most important property of muscle cells.
(Para. 2)

2)The prefixes myo- and sarco- are frequently used in naming structures associated
with muscle. (Para. 3)

3) Striated muscle is composed of regular, repeating elements which give the cells a
finely cross-striated appearance when they are viewed microscopically. Smooth
muscle,in contrast,lacks such repeating elements and thus has no striations. (Para. 3)

4)The advantage of skeletal muscle is that it is capable of powerful contractions (about
100 watts per kilogram) because of the regular organization of its contractile proteins.
Its disadvantage is that its contractile range is limited: wherever a larger range of
movement is required, it is achieved through the amplification provided by the lever
systems of the skeleton to which the muscle is attached (hence the name skeletal
muscle). (Para. 5)

5)Because skeletal muscle is involved in many movements,such as breathing,blinking,
swallowing,and the actions of the muscles of the perineum and in the middle ear,
which are usually or exclusively driven at an unconscious level. (Para. 6)

6)Because cardiac muscle is provided with a continuous supply of energy by numerous
blood vessels around the fibers,and abundant mitochondria within them. (Para. 7)

7)Smooth muscle is found in all systems of the body, in the walls of the viscera,
including most of the gastrointestinal, respiratory, urinary and reproductive tracts,in
the tunica media of blood vessels,in the dermis (as the arrector pili muscles),in the
intrinsic muscles of the eye,and the dartos muscular layer of the scrotum. In some

places,smooth muscle fasciculi are associated with those of skeletal muscle,e.g. the
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sphincters of the anus and the urinary bladder, the tarsal muscles of the upper and

lower eyelids, the suspensory muscle of the duodenum, a transitional zone in the
esophagus,and fasciae and ligaments on the pelvic aspect of the pelvic diaphragm.
(Para. 8) '

8) These features are well illustrated by the role of smooth muscle in the walls of tubes
and sacs,where its action regulates the size of the enclosed lumen and,in some cases,

the consequent movement of luminal contents. (Para. 9)
Language Practice

1.Read the text carefully and then fill out the missing information in the following short

passage. The beginning letter of each missing word has been given.

1) mechanical 2)inflate 3)pump 4) tissue

5) mass 6)cardiac 7)Cardiac 8)bulk
9)striated 10)involuntary 11)viscera 12) unstriated
13)skeleton 14)voluntary 15) contract

2.Paraphrase the following sentences. Pay special attention to the underlined parts.
1) The proteins called molecular motors are able to make cells become shorter or
longer much more quickly.
2)In addition, the filaments of actin and myosin arrange themselves mainly in the same
direction. Under this condition, the whole cell contracts linearly as a result of
interactions between the molecules within the cell.
3) The lengthened cells of unstriated muscle are smaller than the cells of striated
muscle,and they gradually become narrower towards the ends.
4) A smooth muscle cell may be stimulated to react or increase its activity in several
ways.
3. Identify the expression from each of the following sentences which corresponds in
meaning to one of the Chinese expressions given below. (These sentences are well written.

It is suggested that you read them aloud and learn them by heart.)

1)a variety of AP EFER

2) (be) referred to as 5 FRAE

3)convert... into £ SRR A/ A Ry e e
4)attach...to FEeee o[BI E /B (B TE 2o i
5)exclusively LT Hb 5 (UL

6)branching network A N 4%

7)(be) resistant to Xif oo eee HAEDT I8 s eee e 9
8)differ from... in HE oo F A [E] F oo eee

9) (be) associated with e dfi R

10) (be) well illustrated by — # e+« AR - b ) BH



EXRFEURENSFSE

4.Translate the following sentences into English with some expressions you have identified
in exercise 3.

1)Certain symptoms are associated with withdrawal from specific drugs.

2)Muscles are composed of individual cells,often referred to as fibers because they are
so long and threadlike.

3) A stem cell has the capacity to develop into any of a variety of different cell types.

4)Of all flu samples tested this year,4.6 % have been resistant to antiviral medications.

5)Found exclusively in animal cells, lysosomes are responsible for degrading certain
components that have become obsolete for the cell or organism.

6) The branching network of myofilaments is stabilized by cross-linking proteins.

7) The accessory organs of digestion are illustrated in Figure 12-4.

8)Mitochondria can convert energy from nutrients into ATP.
9)Racial groups differ from one another in gene frequency.
10) Tendons attach muscles to bones to produce movement at the joints.

Note : The underlining points out the expressions identified in exercise 3.

Text B

Comprehension Check

Answer the following questions.

1) The diaphragm is the major muscle of inspiration,responsible for approximately two-
thirds of quiet breathing in healthy humans. (Para. 1)

2) The primary role of the intercostals muscles is to stiffen the chest wall, preventing
paradoxical motion during descent of the diaphragm in inspiration. (Para. 5)

3) The abdomen is relaxed/in relaxation, when the diaphragm contracts during normal
breathing. (Para. 7)

4)The medial aspect of the rib is elevated and this increases the transverse dimension of
the chest in the same manner as a bucket handle swinging outwards (Fig. 2A). This
effect is most evident in the lower ribs. Movements at the costovertebral joints cause
elevation of the anterior ends of the ribs that push the body of the sternum and the
upper ribs forwards. This ‘pump handle’ movement is most evident in the superior

ribs and increases the anteroposterior dimension of the thorax (Fig. 2B). (Para. 2)
Language Practice

1.Translate the following sentences into Chinese.
DRIE EZRIM, AFTERALY =02 K F#FR,
2) Wy 18] Sh LR W% iz gl v 55 3 IR % L P, T Bl (80 P9 UL AR an fi 1] &b JUL 3 ok ) 78 PP <042 30
PR AIEER
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3) 3 g B B bR AR (A2 A AR FVRT IS AR AT LA A I R Y 2 AR K, 5 B R e 9 R
6K DA T i 25 Uik A il o

4) AL T FRE B J7 196 DR &5 08 LA T B b O B0 2 O R 5 1 08 B A BEL O BE K, OB L
A5 B0 A 0 4 L 3 B T 4 5

5)% 538 S HY UL A 7E B BIR 5 2 o o 0 200 AR 45 TTARARZS 24 0 UL st i, b <03 Bt BEL
.

2.Paraphrase the following sentences. Pay special attention to the underlined parts.

1) Breathing is a process in which the abdomen and thorax work together well.
2) After its- movement is stopped by the abdominal viscera, the central tendon is
fastened and servesas a starting point from which the fibers of the diaphragm go on

to contract.

lii. Video Watching and Speaking

Clip One

Watch the video clip and do the exercises given below.

Take notes while watching,and then answer the following questions.

1)Shape D corresponds to the shape of the deltoid muscle and A corresponds to that of
the trapezius muscle.

2)Palmaris longus is longer, because the term “longus” refers to the longest muscle on a
muscle section,and the term “brevis” describes the shortest.

3)“Rectus” means straight, “transversus” means across,and “oblique” means oriented at
an angle to the long axis of the body.

4)The origin of a muscle refers to its attachment to immovable bone, and its insertion
refers to its attachment to movable bone. The sternocleidomastoid muscle originates
from the sternum and clavicle, namely, the beginning of the muscle, but eventually
inserts itself on a part of the temporal bone called the mastoid process.

5) The seven criteria are location, shape, relative size, direction of fibers, number of
origins,origin and insertion, and action. A good way to remember all these ways to
classify muscles is by using the phrase “LLAD SNOR?”, in which each letter is the
beginning letter of a term used to describe muscle orientation and location.

Script

You see,skeletal muscles are named using 7 different naming criteria. Within each
muscle’s name, there are certain descriptions that characterize the muscle. These naming
criteria are:location,shape,relative size,direction of fibers,number of origins,origin and
insertion, and, lastly, action. Knowing these naming criteria will help you identify
muscles more easily on an exam or help you understand more about individual muscles

when you hear their names.



