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abdomen the part of the body below the D thorax, containing the stom-
ach, intestines, liver, and kidneys; in insects and other arthropods, it is
the hind part of the body. In mammals, the abdomen is separated from
the thorax by the D diaphragm, a sheet of muscular tissue.
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abiotic factor a non-living variable within the [ ecosystem that affects
the life of organisms. Examples include temperature, light, and © soil
structure and composition. Abiotic factors can be harmiul to the environ-
ment, as when sulphur dioxide emissions from power stations produce
acid rain.
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abscission the controlled separation of a part of a plant from the main
plant body—most commonly, the falling of leaves or the dropping of
fruit. In D deciduous plants the leaves are shed before the winter or dry
season, whereas 0 evergreen plants drop their leaves continually
throughout the year. The process is thought to be controlled by the
amount of D auxin (growth hormone) present.
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ahsorption the uptake of materials by organisms for use in their cellular
processes. Any molecule small enough to pass through the pores of a
semipermeable membrane can be absorbed by a cell, although the rate
and extent of movement will depend on the relative concentrations of the
molecules inside and outside the cell. Generally, molecules are absorbed
by © diffusion from a region of high concentration to a region of low
concentration; in some instances, however, molecules are transported
actively from a region of low concentration to one of high concentration
(see B active transport) .

A simple example of absorption is found in the human lungs, where
oxygen passes from the air sacs, or alveoli, into the blood capillaries by
diffusing through a thin membrane. Absorption also occurs in the gut
(alimentary canal) where small molecules of nutrient, such as sugars or
amino acids, diffuse (or are actively transported) across the gut wall into
the blood system.
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acid rain * 3

accommodation the ability of the vertebrate D eye to focus on near or far
objects by changing the shape of the lens.

For something to be viewed clearly the image must be precisely fo-
cused on the retina, the light-sensitive sheet of cells at the rear of the
eye. Close objects can be seen when the lens takes up a more spherical
shape, far objects when the lens is stretched and made thinner. These
changes in shape are directed by the brain and by a ring of ciliary muscles
lying beneath the iris. _
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acld rain acidic rainfall, thought to be caused principally by the release
into the atmosphere of sulphur dioxide (S0, ) and oxides of nitrogen.
Sulphur dioxide is formed from the burning of fossil fuels, such as coal,
that contain high quantities of sulphur; nitrogen oxides are contributed
from various industrial activities and from car exhaust fumes.

Acid rain is linked with damage to and death of forests and lake organ-
isms in Scandinavia, Europe, and eastern North America. It also results
in damage to buildings and statues.
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4 - acquired character

acquired character a feature of the body that develops during the life-
time of an individual, usually as a result of repeated use or disuse, such
as the enlarged muscles of a weightlifter. L.amarck’s theory of evolution
(see D Lamarckism) assumed that acquired characters were passed from
parent to offspring.
Modern evolutionary theory does not recognize the inheritance of ac-
quired characters because there is no rehable scientific evidence that it oc-
curs, and because no mechanism is known whereby bodily changes can

influence the genetic matenial.
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active transport the use of energy to move molecules or ions across a cell
membrane and against a concentration gradient (from a region of low
concentration to a region of high concentration). The process is thought
to involve the binding of the molecule to be absorbed with a protein car-
rier molecule in the cell membrane. Examples of active transport
include, in animals, the absorption of amino acids by cells in the ileumn
wall and, in plants, the taking up of minerals by root hairs.

Active transport may be contrasted with O diffusion, a passive process
(requiring no input of energy) by which molecules are absorbed into a
region in which they are in lower concentration, as when oxygen passes
from the alveoli of the lungs into the blood capillaries.
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adaptation any feature of an organism that allows it to survive and repro-
duce more effectively in its environment. The theory of evolution by nat-
ural selection holds that species become extinct when they are no longer
adapted to their environment—f{or instance, if the climate becomes sud-
denly colder. By definition, all organisms existing now must be reason-
ably well adapted.
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FNBER AN LB ABELEFE—BA NS BERRES
B, ERAEXRE. RF\E X, BT AEENEY ELERESE
R

adaptive radiation in evolution, the formation of several species, with
adaptations to different ways of life, from a single ancestral type. Adap-
tive radiation is likely to occur whenever members of a species migrate to
a new habitat, such as an island, with unoccupied ecological © niches.
It is thought that the lack of competition in such niches allows sections of

the migrant population to develop new adaptations, and eventually to be-
come new species.
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The beaks of birds are
adapted tc suit thew gigt
C 0 23 A WO K 9aE R

=
-

i 5
/I - ¥

S ,T,T‘-‘. - v

. Drn(—rl’ -
--é“!' '

oystercalcher
[3ng §1°3¢h! Dea ' pnse cpen shelis of
Lr.alee mouscs Sulh as musse s

NG COAR 1 D LK
DEFIES M 1IN tw 03

[ Sz Ay |3

Ll 1S

sco0ps up hsh and traps them
i 1§ SCISSOr-ke Doaak

HYARTE 5 (ALl R

[T A I E R K AR N P UL

A1le gape anc testles arourd
Dedw 10 f1ap hery rsects

I RER R ANEL L &5
fils il KL

sharp hocked beak
1c tear flesh from prey

YRR A

iong ponted beak 'o ressr
rectar deep irside Howers

KRB ) {2
/LR

swings iong. wide beak from side IG side underwater
10 caplure fish and agualic nsecis

RGO K /A T3R80, Alide frRLK L s




additive - 7

additive in food technology, any natural or artifictal chemical added to

prolong the shelf life of processed foods (salt or nitrates), alter the
colour or flavour of food, or improve its food value { vitamins or
minerals). Many chemical additives are used and they are subject to reg-
ulation, since individuals may be affected by constant exposure even to
traces of certain additives and may suffer side effects ranging from
headaches and hyperactivity to cancer. Within the European
Community, approved additives are given an official E number .

flavours are said to increase the appeal of the food. They may be nat-
ural or artificial, and include artificial sweeteners and monosodium gluta-
mate (m.s.g. ).

colourings are used to enhance the visual appeal of certain foods.

enhancers are used to increase or reduce the taste and smell of a food
without imparting a flavour of their own.

nutrients replace or enhance food value. Minerals and vitamins are
added if the diet might otherwise be deficient, to prevent diseases such
as beri-beri and pellagra.

preservatives are antioxidants and antimicrobials that control natural
oxidation and the action of microorganisms. See © food technology.

emulsifiers and surfactants regulate the consistency of fats in the
food and on the surface of the food in contact with the air.

thickeners, primarily vegetable gums, regulate the consistency of
food. Pectin acts in this way on fruit products.

leavening agents lighten the texture of baked goods without the use of
veasts. Sodium bicarbonate is an example. '

acidulants sharpen the taste of foods but may also perform a buffering
function in the control of acidity.

bleaching agents assist in the ageing of flours.

anti-caking agents prevent powdered products coagulating into solid
lumps.
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humectants control the humidity of the product by absorbing and re-
taining moisture.

clarifying agents are used in fruit juices, vinegars, and other fer-
mented liquids. Gelatin is the most common.

firming agents restore the texture of yegetables that may be damaged
during processing.

foam regulators are used in beer to provide a controlled *head” on top
of the poured product.
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ADH (abbreviation for antidiuretic hormone ) hormone secreted by the
O pituitary gland that plays a role in maintaining a correct salt/water
balance in the blood. It stimulates the kidneys to conserve water more
efficiently, thereby allowing the body to compensate for a varying water
intake.

In conditions of water shortage, the concentration of the blood 1s
raised triggering receptors, which in turn bring about the secretion of
ADH by the pituitary. The resulting high levels of ADH in the blood
stimulate the kidneys to produce more concentrated urine so that less wa-
ter is lost from the body. When the animal is able to drink plenty of wa-
ter, decreased ADH secretion causes the kidneys to produce more dilute
urine so that more water leaves the body and the blood does not become
too dilute. ‘

AFRBE BEE(D pitvitary) PRI M E, HEF MBS EN L/
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adipose tissue a type of D connective tissue that serves as an energy re-
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serve, and also pads some organs. It is commonly called fat tissue, and
consists of large spherical cells filled with fat. In mammals, major layers
are in the inner layer of skin and around the kidneys and heart.
BERFAAER  —F 45 4F 4 22 ( D connective tissue), HI T BE &t fif & 1 41 A
KERT. —RIFEENBHAS, B RARBHO X RBRRARER.
EILhY R, B EE AR BRARE RSO BE.

adolescence in the human lifecycle, the period between the beginning of
puberty and aduithood.

WE EAREERY, NEF Y62 AEZ 8,

- ADP abbreviation for adenosine diphosphate, a raw material in the manu-
facture of © ATP (adenosine triphosphate), the molecule used by all

cells to drive their metabolic reactions.
BMEZHE —MHERT (O ATP)BIEK, i d 4R A H
ATP s FHES HACB R W,

adrenal gland or suprarenal gland a gland situated on top of the kidney.
The adrenals are soft and yellow, and consist of two parts: the outer
cortex and the inner medulla. The cortex secretes various hormones,
controls salt and water metabolism, and regulates the use of carbohy-
drates, proteins, and fats. The medulla secretes the hormones a-
drenaline and noradrenaline, which constrict the blood vessels of the bel-
ly and skin so that more blood is available for the heart, lungs, and vol-
untary muscles in emergency ‘fight or flight' situations.

BER GTHETORE, BERER.RE, FPHR I
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adrenaline or epinephrine hormone secreted by the medulla of the D a-

drenal glands.

'WLEBE &9 LB (0 adrenal glands)8E 3 WHEE,

aerobe organism that respires aerobically. Almost all living organisms
(plants as well as animals) are aerobes, and will die in the absence of

oxygen. Compare D anaeroche.

mREY FFRE[IWEY. LPFFEEHEY (RN ) KR
TREY, ELEAN ST, WK EEY (O anaerobe) .

aerobic respiration form of respiration that requires the presence of
oxygen (usually dissolved in water) for the efficient release of energy
contained in food molecules, such as glucose.

Aerobic respiration occurs inside the D mitochondria of the cell and,
unlike © anaerobic respiration, involves the complete breakdown of glu-
cose to give carbon dioxide, water, and large amounts of energy (stored
in the form of D ATP molecules), which will subsequently be used by

the cell for driving its metabolic processes.

CoH,206 + Oy — 6CO, + 6H,O + 2 880k]

BREE FTEERKGEEBRTKHWER X, UE YD FOHEE
BPEANBESNER.

7 FUF IR R 7E A 22 % 4K ( © mitochondria) B R 8, B AR F K
%U0F I ( O anaerobic respiration), B A G IEH & BN 224, ™
ETEHABR KM KBRNER(LIRET =R O ATP 3 FHERL
7)., L RE B S 40 MR B LA HE 3h AR AR

CeH;, 04 + 0, — 6CO, + 6H,O + 2 880k]

afterbirth the placenta and other material, including blood and mem-
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branes, expelled from the mammalian uterus soon after birth. In the

natural world it 1s often eaten.

BRA B A R R, S5 ARG BE, 2 8 )5 A A E AW AL 31 ey
HHEL . EARFEH TR

agar jellylike substance, obtained from seaweeds. It is used mainly in mi-
crobiological experiments as a culture medium for growing bacteria and
other microorganisms.

Wi BEPSINRKYE, CEMMENEGREDERAER
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agglutination the clumping together of D antigens, such as blood cells or
bacteria, to form larger, visible masses, under the influence of D anti-
bodies. As each antigen clumps only in response to its particular
antibody, agglutination provides a way of determining © blood groups
and the identity of unknown bacteria. See 0 immunity.

MEER FHECD antibodies) B R T, 3 H1 R ( © antigens) {1 il 48
M S O IR e A B BLAS K By el WHBR . 1 T EMIUE (L S B
ENUERE P m e Bk, R BEEBERBE T — 0B
blood groups) fl 52 KM AI ik, WL BZE( © immunity) .

aggression behaviour used to intimidate or injure another organism (of
the same or of a different species), usually for the purposes of gaining a
territory, a mate, or food. Aggression often involves an escalating series
of threats aimed at intimidating an opponent without having to engage in
potentially dangerous physical contact (' fights to the death® are rare in
nature). Aggressive signals include roaring by red deer, snarling by
dogs, the fluffing up of feathers by birds, and the raising of fins by some
species of fish.

BE AEEATEMEFNAGEY (HER AR )BT R, B LK
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agriculture the cultivation of land and the raising of domesticated animals
in order to provide food or materials such as wool and cotton. The devel-
opment of agriculture was a significant step in the history of humankind.
Previously, food had been obtained only by hunting and by gathering
wild vegetation. The selective breeding {see © artificial selection) of re-
liable and productive animals and crop plants and the improvement of soil
by ploughing, irrigation, © crop rotation, and the use of organic O fer-
tilizers, such as manure and ashes, meant that communities could be-
come more stable, giving rise to fixed villages and towns and to compli-
cated social systems. The increased demands made upon agriculture by
the growing world population have led to greater land clearance and the
intensification of farming methods, which now include the use of chemi-
cal pesticides such as 0 herbicides (weedkillers) and © insecticides and
of artificial, non-organic fertilizers.

In the 20th century some of the methods used in agriculture have
caused concern. Land clearance and © deforestation has destroyed the
natural habitats of many animal and plant species (see O endangered
species and D extinction) and has also led to © soil erosion in which the
top, fertile layer of soil—no longer anchored by tree and shrub roots—is
blown or washed away, leaving behind a barren desert or ‘dust bowl’ .
Fertilizers can leach away from the soil to pollute water supplies and
aquatic ecosystems, and pesticides can pass through food chains, accu-
mulating in the diets of animals, including humans, at the highest troph-
ic levels. The intensive rearing (factory farming) of animals such as pigs
and chickens has lowered the cost of meat, but has also aroused contro-
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versy about its cruelty and about possible health hazards such as
salmonella food poisoning.
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AIDS (acronym for acquired immune deficiency syndrome) the newest
and gravest of the sexually transmitted diseases (STDs). It is caused by
the human immunodeficiency virus (HIV), which is transmitted in
body fluids—mainly blood and sexual secretions. Sexua! transmission of
the AIDS virus endangers heterosexual men and women as well as high-
risk groups, such as homosexual and bisexual men, prostitutes, intra-
venous drug-users sharing needles, and haemophiliacs and surgical pa-

tients treated with contaminated blood products. The virus has a short



