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General Reading Materials

Unit 1

The Fundamental Concepts and

Principles of Biology

As you know, biology is the branch of science, it is much more than a collection of facts.
Biology studies living things: their structure, function, evolution and interactions with one
another and with their nonliving environment. We can identify several fundamental concepts
and principles in living organisms.

Living organisms are organized into units called cells. Many small organisms such as
bacteria and most protists, consist of one cell each, so we must use a microscope to see them.
Large organisms, such as trees and humans, contain up to hundreds of millions of cells. Each
cell is a discrete packet of highly ordered living material, biochemistry factory. It takes in
nutrients and energy and uses them to maintain itself, to grow, to respond to changes in their
environment, and eventually to reproduce, forming two new cells. Hence, cells are the units of
structure, function, and reproduction in organisms.

Living organisms metabolize. The essence of metabolism is the result of energy transfers
between substances. When organisms take in materials from and give materials back to
environment, the materials undergo extensive transformations. In this process, energy is
produced to maintain the activity of the living organisms. For example, in a process called
photosynthesis, plants absorb solar energy and use it to form compounds such as adenosine
triphosphate, or ATP, then the energy of ATP is used to build sugar, starch and other molecules.
Hence, energy is transferred from the sun to ATP and then to molecules that the cell uses as
building blocks or tucks away as energy reserves.

Living organisms respond actively to their environment. Most animals respond rapidly to
environmental changes by making some sort of movement-exploring: fleeing, or even rolling
into a ball. Plants respond more slowly but still actively: stems and leaves bend toward light,

and roots grow downward. The capacity to respond to environmental stimuli is universal among
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living things.

Living organisms reproduce themselves. All living things must die sometimes, and if
their kind is to continue, they must make copies of themselves before they die. This is
reproduction. It is the process by which plants and animals give rise to offspring and
which fundamentally consists of the segregation of a portion of the parental body by a
sexual or an asexual process and its subsequent growth and differentiation into a new
individual.

Living organisms evolve. Today’s organisms have arisen by evolution, the descent and
modification of organism from more ancient forms of life. Evolution proceeds in such a way
that living organisms and their components are well suited to their ways of life. Fish,
earthworms, and frogs are all so constructed that we can predict roughly how they live merely
by examining them. The adaptation of organisms to their environments is one result of
evolution.

WA, T, KR, 5. 1998, AW bIaE. 22N LM A 1-3.
XE=, B, #EE. 2007. EWFEEVIGEHFE. bat: Bt 10-11.

New Words and Expressions

bacteria [bak'tiria] n. the simplest and smallest forms of life. 407, /&

protist ['proutist] n. any of a diverse taxonomic group and esp. a kingdom (Protista syn.) of eukaryotic
organisms that are unicellular and sometimes colonial or less often multicellular and that typically include
the protozoans, most algae, and often some lower fungi (as slime molds). JR4:=4E4)

discrete [d1'skri:t] adj. independent of other things of the same type. 43 L), ANIELEH

reproduction [ ri:pra'dakfn] n. the act or process of producing babies, young animals or plants. 4, 4:5H

metabolism [moa'tebslizom] n. the chemical processes in living things that change food, etc. into energy and
materials for growth. FrFREACH

transformation [ trensfor'meifn] n. a complete change in somebody/something. #4k (), Ze#e, #A

photosynthesis [,foutou'sm0asis] n. the process by which green plants turn carbon dioxide and water into food
using energy obtained from light from the sun. Y& 1A

adenosine[o'denasin] triphosphate[trai'fos fert] JR¥F — B (ATP)

starch [sta:rtf] n. a white carbohydrate food substance found in potatoes, flour, rice, etc; food containing this. &4}

building block CJLEWFERA R BUK, W, B, e

sexual ['sekfuol] adj. having or involving sex. TE[], H ]

asexual [er'sekfual] adj. not involving sex; not having sexual organs. JoHE )



Unit 2

Test-tube Babies

Robert Edwards (Fig. 1) in collaboration with Patrick Steptoe in England, enabled the first
birth of a baby by in vitro fertilization (IVF), Louise Brown, in 1978. Their research had been
considered controversial, and the birth was met with a mixture of surprise, excitement and
dismay. As the title of this article by Edwards indicates, infants born by IVF were almost
immediately dubbed “test-tube babies”, even though only the fertilization of the egg by sperm
and very initial growth of the embryo were conducted “in glass”. Edwards implies that by 1981
the technique was already becoming routine, with 15-20 IVF babies born in the UK that year. In

that sense, this paper records the “normalization” of this form assisted conception.

Fig. 1 Test-tube baby pioneer, Robert Edwards (left)

Between fifteen and twenty babies will be born this year after the in vitro fertilization of
human eggs. Many of the essential steps now have high rates of success, including the recovery
of preovulatory oocytes, and fertilization and embryo cleavage in vitro. Implantation of the
embryo following its replacement in the mother remains the major difficulty. Some implications
of the work are discussed.

This year should prove a turning point for the birth of children by the fertilization of
human eggs in vitro (Fig. 2). Between 15 and 20 such babies will be born in approximately

equal numbers in the United Kingdom and Australia, and there will be one or two elsewhere.
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These methods will be introduced in many countries, primarily to alleviate human infertility.
Fundamental aspects of human conception will be analyzed and increasing debate will
presumably be given to genetic engineering. This is, therefore, an appropriate time to assess the
relevant clinical and scientific issues raised by this work.

Fig.2 Intracytoplasmic sperm injection (ICSI) procedure

The First Essential: Timing of Ovulation

I will first discuss the methods involved in timing ovulation for the collection of
preovulatory oocytes.

Harvesting preovulatory oocytes is the first of several steps essential for obtaining human
embryos. They must be collected during their final stages of maturation just before ovulation
occurs, when meiosis is advanced and cortical granules have established the defence against
polyspermy. Follicular growth and ovulation must be regulated by endocrine therapy, or natural
ovulation must be closely predicted during the menstrual cycle.

The regulation of ovulation is undoubtedly easier. Several follicles can be primed using
human menopausal gonadotropin (HMG) or clomiphene early in the menstrual cycle. An
endogenous surge of luteinizing hormone (LH) will then induce ovulation. Alternatively, a
single injection of human chorionic gonadotropin (HCG, 5,000IU) can be given between days
11 and 14, according to the follicular response of each patient. Levels of urinary oestrogens of
80-100pg per day, or follicular diameters of 1.5-2cm measured by ultrasound are believed to be
appropriate indications to inject HCG. Ovulation can be induced at any desired time of day or
night, a considerable help in organizing laboratory or surgical teams for oocyte recovery. Two
or more preovulatory oocytes can be collected from many patients, another advantage of
stimulating the ovary.

There may be problems to offset these advantages. Wide variations exist in the rate of
growth of individual follicles in each patient, revealed by the different levels of steroids in
follicular fluids and by variations in embryonic growth when superovulation techniques are

applied to animals. Some patients fail to respond to clomiphene. Others produce increasingly
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large amounts of oestrogens as several follicles grow, and their endogenous LH surge stimulates
ovulation. A difficult situation occurs in patients with moderate or high levels of oestrogens and
no endogenous surge of LH. As in other tissues, clomiphene may have depleted cytoplasmic
oestrogen receptors in the pituitary gland of such patients over several days, so preventing the LH
surge in response to rising levels of oestrogens. HCG must be given at some arbitrary time, before
follicles become atretic, yet while it is uncertain if the patient will have her own endogenous LH
surge. Ovarian stimulation can also distort the menstrual cycle, inducing a short luteal phase and a
disorganized endometrium, both incompatible with establishing pregnancy. An average of eight
cycles of treatment with clomiphene is needed for oligomenorrhoeic women to conceive naturally.
Such disadvantages may be greater with HMG than with clomiphene.

Sir John Maddox, Philip Campbell, # ff#f. 2014. Nature, The Living Record of Science ({ H4R) H 4R}
£y VI: 1973-1984. dbnt: SMEH: 50F5CH AR 1014-1016.

New Words and Expressions

fertilization [ f3:telo'zefon] n. the action or process of fertilizing an egg, female animal, or plant, involving the
fusion of male and female gametes to form a zygote. 5Z¥, SZH§ILFE

in vitro fertilization A4k 37 K

dub [dab] vt. to give somebody/something a particular name, often in a humorous or critical way. % 7%,
'as, B, #x

sperm [sp3:rm] n. a cell that is produced by the sex organs of a male and that can combine with a female egg to
produce young. A%, FE, S5

embryo ['embriou] n. a young animal or plant in the very early stages of development before birth, or before
coming out of its egg or seed, especially a human egg in the first eight weeks after fertilization. i, MJf,
JEZF, HI3

preovulatory [pri:'pvjulatari] adj. occurring or existing in or typical of the period immediately preceding
ovulation. HFINIHT

oocyte ['our sait] n. a female gametocyte that develops into an ovum after two meiotic divisions. 5F£}4H

cleavage ['klivid3] n. a difference or division between people or groups. 7%, BGPFd

ovulation [,pvju'leifn] n. the expulsion of an ovum from the ovary (usually midway in the menstrual cycle).
bE, 7=ENAEA

meiosis [mar'ousis] n. the division of a cell in two stages that results in four cells, each with half the number of
chromosomes of the original cell. JRE(5r%¢, RT3

cortical ['ko:tikl] adj. of or relating to a cortex. FZJE(1], BB, HXMWEZER

granule ['grenju:1] n. a small hard piece of something; a small grain. /NJUKL, ZMEDRL

follicle [fa:Irkel] n. any small spherical group of cells containing a cavity. H¥¥l

follicular [f2'likjala] adj. of or relating to or constituting a follicle. /N3, By, &L

endocrine ['endokrn] adj. connected with glands that put hormones and other products directly into the blood.
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W (B 1, WER

menstrual ['menstrusl] adj. connected with the time when a woman menstruates each month. H£: ], 4 H ¥

menopausal [,mena'pa:zl] adj. of or relating to the menopause. ZAZ8 (), HEHAM

gonadotropin [,gonadou'tropm] n. hormone secreted by the anterior pituitary gland and placenta. {4 R

clomiphene ['kloumafi:n] n. a fertility drug that is used to stimulate ovulation and that has been associated with
multiple births. W2 KKy, 48 (—FEHRMBIETZ)

endogenous [en'da:d3enas] adj. derived or originating internally. P, WAEM n. WY

luteinize ['lu:tirn,aiz] v. to form corpora lutea. f# ik 3 44 4

luteinizing hormone ¥ A4 il %

chorionic [kourr'onik] adj. of or relating to a chorion. %% (&) JE1]

urinary ['jura neri] adj. connected with urine or the parts of the body through which it passes. JR[f], ¥R n.
/M

oestrogen ['estrodzon] n. a general term for female steroid sex hormones that are secreted by the ovary and
responsible for typical female sexual characteristics. HE#

ovary ['ouvari] n. either of the two organs in a woman’s body that produce eggs; a similar organ in female
animals, birds and fish. §F$

steroid ['steroid] n. any of several fat-soluble organic compounds having as a basis 17 carbon atoms in four
rings; many have important physiological effects. &%

cytoplasmic [,sartou'pleezmik] adj. of or relating to cytoplasm. 4 )5 (1]

pituitary [pr'tu:ateri] n. the master gland of the endocrine system; located at the base of the brain.  (fixi) {4

atretic [ert'retik] adj. of, relating to, or marked by atresia. FI#fifr], i

luteal ['lu:tirl] adj. of or relating to the corpus luteum. F{{A K]

endometrium [,endou'mi:trirm] n. (pregnancy) the mucous membrane that lines the uterus. & A i

oligomenorrhea [oligpmmo:'rir] n. abnormally light or infrequent menstruation. H &5 &/ &



