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Section A Terminology

stems and meaning examples

affixes

arthr(o)- *x1 arthritis <15 4 arthrodynia X 75§
articul(o)- X9 articular &% i1 articulation %

-blast J -+ 40 Bl osteoblast 1{‘& 41 erythroblast 5T 48 i
calci(0)- %5 calcemia 45 Ifi 5iF calcipenia 4% i 7 /b
carp(0)- i L B carpal i) carpectomy i B ¥ B A
chondr(o)- #& chondroblast fiAx &4t chondritis X & &

-clast - 4B osteoclast % & 40 il chondroclast B & 41
cost(o)- & costochondral A1 & & costectomy 18 VIR A
crani(o)- 5 cranial ffl §) cranioscopy fi: g R
femor(o)- M. 5H femoral A& & H) femorocele &l
myel(o)- PuE. 58  myeloma B myelitis B a5 . BB %
oste(0)- iz osteoma &g osteodynia & ¥
phalang(o)- 5 it phalangitis 5 (B> B &  phalangeal 35 (3 & 8
stern(o)- k= sternocostal i fh &9 sternoid g B H)
vertebr(o)- HH vertebral #8 # vertebrectomy B YRR
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Exercises

] . Give the meaning for the following stems and affixes and provide one
example for each.

stems and affixes meahing example

arthr(o)-
calci(0)-

cost(o)-

chondr(o)-

femor(o)-

oste(o)-

myel(o)-

® NG s wN =

stern(o)-
I . Choose the definition from Column B that best matches the stem or af-

fix in Column A.

Column A Column B

1. articul(o)- a. skull

2. chondr(o)- b. spinal cord; bone marrow

3. crani(o)- ¢. to break

4. stern(o)- d. cartilage

5. myel(0)- e. breastbone

6. oste(o)- f. joint

7. vertebr(o)- g. bone

8. -clast h. back bone
Il . Translate the following into English.

1. X R

2. RELHAHE

3. BEHEHM

4. fHiKrEAR

5. B

6. B
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7. BRhAY
8. HEBVIBR AR

Section B Passages

Passage A

The Skeletal System

ithout the skeletal system we would be unable to perform movements.
such as walking or grasping. The slightest jar to the head or chest could
damage the brain or heart. It would even be impossible to chew food.
The framework of bones and cartilage that protects our organs and allows us to

move is called the skeletal system.
Functions

para 1 The skeletal system performs several basic functions.

para 2 Support: The skeleton provides a framework for the body and, as
such. it supports soft tissues and provides a point of attachment for
many muscles.

para 3 Protection: Many internal organs are protected from injury by the
skeleton. For example. the brain is protected by the cranial bones.
the spinal cord by the vertebrae. the heart and lungs by the rib
cage. and internal reproductive organs by the pelvic bones.

para 4 Movement. Bones serve as levers to which muscles are attached.
When the muscles contract, the bones acting as levers produce
movement.

para 5 Mineral storage: Bones store several minerals that can be distributed
to other parts of the body on demand. The principal stored minerals
are calcium and phosphorus.

para 6 Blood cell production: Red marrow in certain bones is capable of pro-
ducing blood cells, a process called hematopoiesis or hemopoiesis.
Red marrow consists of blood eells in immature stages. fat cells.
and macrophages. Red marrow produces red blood cells, some white
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para

para

para

para

para

para

1

blood cells, and platelets.
Types of Bones

Almost all the bones of the body may be classified into four principal
types on the basis of shape: long. short, flat, and irregular. Long
bones have greater length than width and consist of a diaphysis and
a variable number of epiphyses. For example, metacarpals, meta-
tarsals, and phalanges have only one epiphysis. The femur actually
has four. Other long bones have two. Long bones are slightly curved
for strength. A curved bone is structurally designed to absorb the
stress of the body weight at several different points so the stress is
evenly distributed.

If such bones were straight, the weight of the body would be une-
venly distributed and the bone would easily fracture. Examples of
long bones include bones of the thighs, legs. toes, arms, forearms,
and fingers.

Short bones are somewhat cube-shaped and nearly equal in length
and width. Their texture is spongy except at the surface, where
there is a thin layer of compact bone. Examples of short bones are
the wrist and ankle bones.

Flat bones are generally thin and composed of two more or less par-
allel plates of compact bone enclosing a layer of spongy bone. Flat
bones afford considerable protection and provide extensive areas for
muscle attachment. Examples of flat bones include the cranial bones
(which protect the brain) , the sternum and ribs (which protect or-
gans in the thorax) . and the scapulae.

Irregular bones have complex shapes and cannot be grouped into any
of the three categories just described. They also vary in the amount
of spongy and compact bone present. Such bones include the verte-
brae and certain facial bones.

There are two additional types of bones that are not included in this
classification by shape. Sutural or wormian bones are small bones
between the joints of certain cranial bones. Their number varies
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para 1

para 2

greatly from person to person. Sesamoid bones are small bones in
tendons where considerable pressure develops. for instance, in the
wrist. These, like sutural bones, are also variable in number. Two
sesamoid bones, the patellas (kneecaps). are present in all individ-

uals.
Bone Replacement

Bones undergoing either intramembranous or endochondral ossifi-
cation are continually remodeled from the time that initial calcifica-
tion occurs until the final structure appears. Remodeling is the re-
placement of old bone tissue by new bone tissue. Compact bone is
formed by the transformation of spongy bone. The diameter of a
long bone is increased by the destruction of the bone closest to the
marrow cavity and the construction of new bone around the outside
of the diaphysis. However, even after bones have reached their
adult shapes and sizes, old bone is perpetually destroyed and new
bone tissue is formed in its place. A bone is never metabolically at
rest; it constantly remodels and reappropriates its matrix and min-
erals along lines of mechanical stress.

A bone shares with skin the feature of replacing itself throughout
adult life. Remodeling takes place at different rates in various body
regions. The distal portion of the femur (thigh bone) is replaced
aboutevery 4 months. By contrast, bone in certain areas of the shaft
will not be completely replaced during the individual’s life. Remode-
ling allows worn or injured bone to be removed and replaced with
new tissue. It also allows bone to serve as the body’s storage area
for calcium. Many other tissues in the body need calcium in order to
perform their functions. For example, a nerve cell needs calcium for
nerve impulse conduction, muscle needs calcium to contract, and
blood needs calcium to clot. The blood continually trades off calcium
with the bones, removing calcium when it and other tissues are not
receiving enough of this element and resupplying the bones with di-
etary calcium to keep them from losing too much bone mass.
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para

para

para

para

para

The cells believed to be responsible for the resorption (loss of a sub-
stance through a physiological or pathological process) of bone tis-
sue are osteoclasts. In the healthy adult, a delicate homeostasis is
maintained between the action of the osteoclasts in removing calci-
um and the action of the bone-making osteoblasts in depositing calci-
um. Should too much new tissue be formed, the bones would be-
come abnormally thick and heavy. If too much calcium is deposited
in the bone, the surplus may form thick bumps, or spurs. on the
bones that interfere with movement at joints. A loss of too much
tissue or calcium weakens the bones and allows them to break easily
or to become very flexible. A greatly accelerated remodeling process
results in a condition calied Paget’s disease.

In the process of resorption, it is believed that osteoclasts send out
projections that secrete protein-digesting enzymes released from ly-
sosomes and several acids (lactic and citric). The enzymes may
function by digesting the collagen and other organic substances.
while the acids may cause the bone salts (minerals) to dissolve. It is
also presumed that the osteoclastic projections may phagocytose
whole fragments of collagen and bone salts. Magnesium deficiency
inhibits the activity of osteoclasts.

Normal bone growth in the young and bone replacement in the adult
depend on several factors. First. sufficient quantities of calcium and
phosphorus. components of the primary salt that makes bone hard,
must be included in the diet. Manganese may aiso be important in
bone growth. It has been shown that manganese deficiency signifi-
cantly inhibits laying down new bone tissue.

Second. the individual must obtain sufficient amounts of vitamins,
particularly vitamin D, which participates in the absorption of calci-
um from the gastrointestinal tract into the blood. calcium removal
from bone. and kidney reabsorption of calcium that might otherwise
be lost in urine.

Third, the body must manufacture the proper amounts of the hor-
mones responsible for bone tissue activity. Growth hormone (GH) .
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para 1

para 2

secreted by the pituitary gland, is responsible for the general
growth of bones. Too much or too little of this hormone during
childhood makes the adult abnormally tall or short. Other hormones
specialize in regulating the osteoclasts. Calcitonin (CT). produced
by the thyroid gland, inhibits osteoclastic activity and accelerates
calcium absorption by bones, while parathormone (PTH). synthe-
sized by the parathyroid glands. increases the number and activity
of osteoclasts. PTH also releases calcium and phosphate from bones
into blood, transports calcium from urine into blood, and transports
phosphate from blood into urine. And still others, especially the sex
hormones, aid osteoblastic activity and thus promote the growth of
new bone. The sex hormones act as a double-edged sword. They aid
in the growth of new bone, but they also bring about the degenera-
tion of all the cartilage cells in epiphyseal plates. Because of the sex
hormones, the typical adolescent experiences a spurt of growth dur-
ing puberty, when sex hormone levels start to increase. The individ-
ual then quickly completes the growth process as the epiphyseal car-
tilage disappears. Premature puberty can actually prevent one from
reaching an average adult height because of the simultaneous prema-

ture degeneration of the plates.
Aging and the Skeletal System

There are two principal effects of aging on the skeletal system. The
first effect is the loss of calcium from bones. This loss usually be-
gins after age 40 in females and continues thereafter until as much as
30 percent of the calcium in bones is lost by age 70. In males. calci-
um loss typically does not begin until after age 60. The loss of calci-
um from bones is one of the factors related to a condition called os-
teoporosis.

The second principal effect of aging on the skeletal system is a de-
crease in the rate of protein formation that results in a decreased
ability to produce the organic portion of bone matrix. As a conse-
quence, bone matrix accumulates a lesser proportion of organic ma-
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trix and a greater proportion of inorganic matrix. In some elderly in-
dividuals, this process can cause their bones to become quite brittle

and more susceptible to fracture.

New Words and Phrases

jar [dza:] n. E &
cranial [ 'kreinjal] a. FILRY 5 FSLAN B9
vertebra ['veitibra] (pl. vertebras or vertebrae) n. #5F,&EH
phosphorus [ 'fosfaras] n. e
hematopoiesis [ ;hi:mataupoi'esis ] n. 1 41 B A R, 15 1L
platelet [ 'pleitlit] n. , 1 /dh R
diaphysis [dai'efisis] (pl. diaphyses) n. T
epiphysis [i'pifisis] (pl. epiphyses) n. CEOER Rk
metacarpal [ eta'ka:pl] n. EH

a. £ 4: 0]
metatarsal {  kmeta'taissl] n. E

a. B

phalanx [ 'fz=lenks] (pl. phalanges) n. EE A
femur ['fiima] (pl. femurs or femora) n. =gyl
spongy [ 'spand3zi] a. BHRE; 2L
sternum ['sternem] (pl. sternums or sterna) n. k=g
scapula [ 'skaepju:la] (pl. scapulae) n. HBIRCE)
sutural [ 'sjustferal] a. B
wormian bones n. ef k=
sesamoid [ 'sesomoid] a. ¥R
tendon [ 'tenden] n. it
patella [pa'tela] n. OB
intramembranous [ intra'membranas] a. BN
endochondral [ iendsu'kondral] a. REHNK KB HNE RS
ossification [osifi'keifan] n. B4k UL (FEAD
remodel [ri'madl] v. HE
metabolically [meto'bolikali] ad. AR E

reappropriate [ ris'proupriit ] v. FHHEE
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matrix _'meitriks] (pl/. matrices or matrixes) n.

mechanical { mi'keenikol] a.
stress [ stres| n.
distal [ 'distl] a.
shaft [ [a:ft] n.
clot [klot] v.
osteoclast [ 'ostiaklaest] n.
homeostasis [ houmiou'steisis | n.
Spur [spa:] n.
Paget’s disease
osteoblast [ 'ostiablest] n.
lysosome [ 'laisesoum | n.
lactic acid
citric acid
phagocytose [ (fzegou'saitous] v.
magnesium [ meg'nizjem ] 1.
manganese [ maengs'niz] n.
gastrointestinal [ ,gestrauin'testinl] a.
growth hormone
pituitary [ pi'tjuiiteri] a.
n.

calcitonin [ kelsi'tsunin] n.
thyroid [ '6airoid]| a.

n.
parathormone [ para'@omaun] n.
parathyroid gland
phosphate [ 'fosfeit] n.
osteoporosis [ jostisups'rausis] n.
brittle [britl] a.

Exercises

I . Answer the following questions.
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1. What are the functions of the skeletal system?



