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Unit One

Cytology

Cell theory refers to the idea as cells are the basic unit of structure in every
living thing. Development of this theory during the mid 17th century was made
possible by advances in microscopy. This theory is one of the foundations of
biology. The theory says that new cells are formed from other existing cells , and
that the cell is a fundamental unit of structure , function and organization in all
living organisms.

Credit for developing cell theory is usually given to three scientists . Theodor
Schwann , Matthias Jakob Schleiden , and Rudolf Virchow. In 1839, Schwann
and Schleiden suggested that cells were the basic unit of life.

The generally accepted parts of modern cell theory include. (1) All known
living things are made up of one or more cells. (2) All living cells arise from
pre-existing cells by division. (3) The cell is the fundamental unit of structure
. and function in all living organisms. (4) The activity of an organism depends
on the total activity of independent cells.  (5) Energy flow ( metabolism and
biochemistry ) occurs within cells. (6) Cells contain hereditary information
(DNA) which is passed from cell to cell during cell division. (7) All cells are
basically the same in chemical composition in organisms of similar species.

Section A Medical Terminology
1. Objectives of Studying Medical Language

The study of medical terminology is the study of the parts that make up medical
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words and the building of both a general vocabulary and a vocabulary for each of the
body systems. A few linguistic cohcepts need to be understood before you can
analyze the terms themselves. Most medical words are made from a combination of
the following elements: the part of the word that we shall call the BASE ( ROOT/
STEM) because it contains the most fundamental meaning of that word, prefixes and
suffixes, and vowels that join all these parts.

The BASE of a medical word is that word structure that is capable of combining
with another base or a suffix to form a medical word that has meaning. The word
base is what is left after all added elements are removed. This reduced part of the
word contains its most fundamental meaning. The prefixes and suffixes alter the
meaning of these bases.

There are three major objectives to keep in mind as you study medical
terminology.

1) To analyze words structurally. Your goal is to learn the tools of word analysis
which will make the understanding of complex terminology easier. For example, we
will learn to divide words into basic elements such as roots, suffixes, prefixes,
combining vowels, and combining forms. With this knowledge of word construction
and the meanings of the specific word elements, even the longest and the most
complicated terms can be handled and understood.

You may or may not already know the meanings of the following terms, but this

is how we will learn to analyze them structurally.

e.g. gastroenterology gastr / o/ enter / o / logy
Bz root root suffix

combining vowel

The root gastr means stomach.

The root enter means intestines.

The suffix -logy means process of study.

The combining vowel o to link root to root and root to suffix.

The entire word (always reading the meaning of terms starting from the suffix

back to the first part of the word) means then: the process of study of the stomach



Unit One
- Cytology -

and intestines.

Three important rules to remember as you study the medical language are:

e Read the meaning of medical terms from the suffix back to the first part of the
word.

e Drop the combining vowel (usually o) before a suffix beginning with a
vowel ; gastric not gastroic.

® Retain the combining vowel between two roots in a word.

2) To correlate an understanding of word elements with the basic anatomy,
physiology, and disease processes of the human body. For example, the term hemat/
o/logy means the study of the blood. This term, however, will mean more to you.as
you learn the many different components of blood, how they function in the body,
and the various disease conditions associated with blood.

3) To be continually aware of spelling and pronunciation problems.

Spelling is especially critical in the' medical language because many words are
pronounced alike but spelled differently and have entirely different meanings. For
example ;

Ileum . a part of the small intestine.

ilium . a part of the pelvic, hip, or bone.

It should be obvious as well that a misspelled word may give the wrong meaning
to a diagnosis. For example .

hep'atoma; tumor of the liver; an abnormal growth of liver cells.

hematoma . a mass or collection of blood under the skin.

2. Basic Word Structure

Studying medical words is very similar to learning a new language. The words at
first sound strange and complicated although they may stand for commonly known
English terms. The words gastralgia, meaning *“ stomach ache,” and
ophthalmologist, meaning “eye doctor,” are examples.

These basic component parts of medical words are

e Word base/root ( foundation of the word ): gastr/ic ( gastr meaning
stomach )

e Suffix (word ending) : gastr/ itis (-itis meaning inflammation )

e Prefix ( word beginning ) : trans/ gastric (frans meaning across)



® Combining vowel: a vowel (usually o) linking the root to the suffix or to
another root, such as combining vowel o in electr/0/ cardi/o/ gram. The combining
vowel doesn’t have meaning itself. It serves as the link between two roots or a root

and suffix.

e.g. electrocadiogram  electr / o/ cardi/ o/ gram

| |

EBE prefix: electricity | root:heart | suffix: record in a form of a picture

combining vowel

A. Study the Following Combining Forms

Combining Form  Meaning Example and Its Meaning

chol/e- bile cholangiolitis; inflammation of the small bile
ducts fIH/NE %

chromo- color chromosome ;: rob-shaped structure in the nucleus

of a cell, formed of DNA which carries the

genes Jefa{k

cyto- cell cytobiology: a scientific discipline that studies
cells =1+

gluco- sweetness glucolysis: the metabolic pathway that converts
glucose into pyruvate i B¥ fi#

hepato- liver hepatitis : inflammation of the liver ff#

lipo- lipid lipoprotein; any of a group of conjugated

proteins in which at least one of the components
is a lipid g H
lyo- to dissolve lyolysis: the formation of an acid and a base

from the interaction of a salt with a solvent ¥ fi%#

(YERD)

myo- muscle myocardial ; of or relating to the muscular tissue
of the heart (> fJLAY

ov/-ovar- ovary ovariotomy : surgical removal of an ovary or a
tumor in an ovary HF 5 Y] Bx A ; 5P & i U]
FRA



phag/o-

pharmaco-

phospho-

splen/o-

vago-

Unit One

- Cytology -

eating phagocytosis: destruction of bacteria cells and

drug

foreign bodies by phagocytes & M4
pharmacokinetic; property of a drug which has

an effect over a period of time 254t zh f12#

phosphorus ~ phospholipid: compound with fatty acids, which

is one of the main components of membranous
tissue BEf5

spleen splenalgia: pain over the region of the spleen fi§

(Fh£2) I

vagus nerve  vagotomy: operation to cut through the vagus

nerve RKE M2 HIA

B. Study the Following Prefixes

Prefix

anti-

auto-

dys-

endo-

extra-

homo-

hyper-

hypo-
intra-

macro-

Meaning

against

self

bad

within

beyond

same

over, high

under, low

within

large

Example and Its Meaning
antigen: a substance/molecule that when introduced into
the body triggers the production of an antibody by the
immune system {7
autocrine; a cell secretes a hormone or chemical [ 43}
dysfunction; any disturbance or abnormality in the
function of an organ or a part of the body If)fE & f5
endocrine; of or denoting endocrine glands or their
secretions A4 WAR
extracellular . situated or happening outside a cell or cells
RIS
homotype: that which has the same fundamental type of
structure with something else [&]%!
hypertension; a condition in which your blood pressure is
chronically or suddenly elevated /& Ifil [
hypotension; unusually low blood pressure 1 Ifil &
intracellular; situated or occurring inside a cell or cells 4
ity

macrophage: any large phagocytic cell occurring in the
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blood, lymph, and connective tissue of vertebrates E I

il .
micro- small microanalysis: the chemical analysis of tiny samples of a
substance i &4
multi- many/much  multicentric; the same pathological lesion occurring in

many different sites at the same time 5% I8 &5 1)

oligo- few/little oligosaccharide; a carbohydrate that consists of a

relatively small number of monosaccharides I 5 B

pseudo-  false pseudocyst; false cyst i fif

C. Match the Following Phrases with Their Medical Words

B oo o=

o

Description Medical word
pertaining to a condition present at birth a. cytoplasm
the signs of a disease o
the determination of the outcome of a disease i SISO
compound with fatty acids, which is one of the main c. oligosaccharide

components of membranous tissue

a secondary disorder following a previous disorder il Hpaprofen

6. substance inside the cell membrane, which surrounds e. congenital

8. protein which combines with lipids and carries them in

10.

11.

12.

006

the nucleus of a cell

an increase in cell or organ size f. symptom

g. endoplasm
the bloodstream and lymph system
rod-shaped structure in the nucleus of a cell, formed of h. prognosis
DNA which carries the genes . .
i. pinocytosis
a carbohydrate whose molecules are composed of a
relatively small number of monosaccharide units j- phospholipid
inner layer of the cytoplasm, which is less dense than
k. chromosome
the rest

process by which a cell surrounds and takes in fluid 1. hypertrophy
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Section B Readings

Passage 1

Cell Structure and Cellular Transport Mechanisms

_ Microvilli

_Centrosomes

_Ribosomes
-

Y - -Nucleus
-~— Nuclear Membrane

— Nuclear Pores

= Nucleolus
Smooth Endoplasmic teleott

Reticulum (SER)

liough Endoplasmic

Lysosbmes Reticulum (RER)

Cytioplasm

1 All living organisms are made of cells and cell products. This simple
statement, called the Cell Theory, was first proposed over 150 years ago.
You may think of a theory as a guess or hypothesis, and sometimes this is
so. But a theory is actually the best explanation of all the available
evidence. All of the evidence science has gathered so far supports the
validity of the Cell Theory.

2 Cells are the smallest living subunits of a multicellular organism such
as a human being. A cell is a complex arrangement of the chemicals; is
living; and carries out specific activities. Microorganisms, such as
amoebas and bacteria, are single cells which function independently.
Human cells, however, must work together, and function
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interdependently. Homeostasis depends upon the contributions of all of the
different kinds of cells.

3 Human cells vary in size, shape, and function. Most human cells are
so small they can only be seen with the aid of a microscope, and are 15
measured in units called microns. One exception is the human ovum or

egg céll, which is about one millimeter in diameter, just visible to the
unaided eye. Some nerve cells, although microscopic in diameter, may

be quite long. Those in our arms and legs, for example, are at least two

feet long. 20
4 With respect to shape, human cells vary greatly. Some are round or
spherical, others rectangular, still others irregular. White blood cells even
change shape as they move.

Cell Structure

5 Despite their many differences, human cells have several similar

[S°]
ur

structural features: a cell membrane, cytoplasm and cell organelles,

and a nucleus. Red blood cells are an exception since they have no nuclei
when mature. The cell membrane forms the outer boundary of the cell,

and surrounds the cytoplasm, organelles, and nucleus.

Cell Membrane 30
6 Also called the plasma membrane, the cell membrane is made of
phospholipids, cholesterol, and proteins. The phospholipids permit
lipid-soluble materials to easily enter or leave the cell by diffusion through

the cell membrane. Cholesterol provides greater stability to the
membrane. The proteins have several functions: some form pores or 35
openings to permit passage of materials; others are enzymes that also
help substances enter the cell. Still other proteins, with oligosaccharides

on their outer surface, are antigens, markers that identify the cells of an
individual as “self”. And yet another group of proteins serves as receptor
sites for hormones. Many hormones bring about their specific effects by 40
first bonding to a particular receptor on the cell membrane. This bonding
then triggers chemical reactions within the cell membrane or the interior of

the cell.

008
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7 Although the cell membrane is the outer boundary of the cell, it should
already be apparent to you that it is not a static or wall-like boundary, but
rather an active, dynamic one. The cell membrane is selectively
permeable, that is, certain substances are permitted to pass through and
others are not.

Nucleus

8 With the exception of mature red blood cells, all human cells have a
nucleus. The nucleus floats in the cytoplasm, and is bounded by a double-
layered nuclear membrane with many pores.

9 A nucleolus is a small sphere made of DNA, RNA, and protein. The
nucleoli form a type of RNA called ribosomal RNA, which becomes part of
ribosome (a cell organelle) and is involved in protein synthesis.

10 The nucleus is the control center of the cell because it contains the
chromosomes. The 46 chromosomes of a human cell are usually not
visible; they are long threads called chromatin. When a cell divides,
however, the chromatin coils extensively into visible chromosomes.
Chromosomes are made of DNA and protein. Remember from our earlier
discussion that the DNA is the genetic code for the characteristics and
activities of the cell. Although the DNA in the nucleus of each cell contains
all of the genetic information for all human traits, only a small number of
genes are actually active in a particular cell. These active genes are the
codes for the proteins necessary for the specific cell type.

Cytoplasm and Cell Organelles

11 Cytoplasm is a watery solution of minerals, gases, and organic
molecules that is found between the cell membrane and the nucleus.
Chemical reactions take place within the cytoplasm, and the cell
organelles are found here. Cell organelles are intracellular structures,
often bounded by their own membranes, which have specific roles in
cellular functioning.

12 The endoplasmic reticulum ( ER) is an extensive network of
membranous tubules that extend from the nuclear membrane to the cell
membrane. Rough ER has numerous ribosomes on its surface, while
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