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Levels of Organisatior

Organisation is one of the defining features of living things. the components of cells. Some organisms consist of single cells,
Organisms are organised according to a hierarchy of structural  but others are collections of many cells, organised inio tissues
levels {below), each level building on the one below it. Atoms are  and organs. Hierarchical organisation allows the grouping of
organised into complex molecules such as proteins. These form  specialised cells together 1o perform a particutar function.

In the spaces provided for each question below,
assign each of the examples listed to one of the
levels of organisation as indicated.

1. Animals: adrenaiine, blocd; berre, brain,
cardlae-muscle, cartilage, collagen, DNA,
heart; leucoryis, lysosome, mast-eell,
nervous system, nedrerns; phospholipid,
raprodguctive sysiem, nbos;ﬁes Schwarm
call_splasr, squa

(a) Organ system: _NEX VOLVS S\IJS}CF"\
reprdichw system

(b) Organs: 42 2N ) \r\e_a(+-,€:p lee N

(©) Tissues: blood , bone, cartlag,
Cavdiac muscle 54 epitheli
d) Cells: _\EALCQC.&'}L Wi ell

wastcell, neunn

(e) Organelles: l NS0some.,
b psoimes

(f) Molecular level: adrendline
collagen, DNA,
P\,ﬂ pspnolipid

2. Plants: callulese, chioropiasts, collenchyrma,
companioncells, DNA-epidermarvell_fibres,
flowers, leaf mesophyli parerciiyma, peetin,
bhieenr, phasphelipid, Tibesormss, reois,
sclersrehyma, frasheld.

(a) Organs: ?IOWUSJ \eaf J
Coots
(b) Tissues: Lallen clnyons Mesophyl
Purenchyma plaloem , Sclevenchy
(0) Colls: LOloapanIaN, C’pidﬂf'ﬂf\é\l}
vacherd, Sbres
(d) Organelies: ClnlOVdD |astS
r\oosdmes
{e) Molecular leve!: Cellulose, ONA |
pec)h’n._
g{)\n (}SQ{\O\\ ’P\f\
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The study of tissues is called histology. The cells of a fissue,
and thelr assoclated intracellutar substances e.g. collagen, are
grouped together o petform particular functions. Tissues
improve the efficiency of operation because they enable tasks to
be shared amongst various specialised cells. Animal tissues
can be divided into four broad groups: epithelial tissues,
connective tissues, muscle, and nervous tissues. Some

Connective tissue is the major supporting tissue of the animal body. It comprises cells, widely
dispersed in a semi-fluid matrix. Connective tissues bind cther structures together and provide support,
and protection against damage, infection, or heat loss. Connective tissues include dentine (teeth),
adipose (fat) tissue, bone (above) and cartilage, and the tissues around the bedy’s organs and bleod
vesseais. Blood (above, lefl) is a special type of liquid tissue, comprising cells floating in a liquid matrix.

Epithelial tissue is organised Into single (above, left) or layerad (above) sheets. N nes internal and
external surfaces (e.g. blood vessels, ducts, gut lining) and protects the underlying structures from
wear, infection, and/or pressure. Epithelial cells rest on & hasement membrane of fibres and collagen
and are held together by a carbohydrate-based “glue”. The cells may also be specialised for absorption,
secretion, or excretion. Examples: stratified (compound) epithelium of vagina, ciliated epithelium of
respiratory tract, cubeidal epithelium of kidney ducts, and the columnar epithelium of the intestine.

3. Explain the advantage of the organisation seen in living things:

features of animal tissues are described below. Plant tissues are
divided inte two groups: simple and complex. Simple tissues
contain only one cell type and form packing and support tissues
(e.g. parenchyma). Complex tissues contain more than one cell
type and form the conducting and support tissues of plants
(petiderm, xylem, phloem). Examples of these are illustrated
elsewhere: (topics Transport and Excretion, Gas Exchange).

- . Nervous tissue

Nervous tissue contains densely packed nerve
cells (neurones) which are specialised for the
transmission of nerve impulses. Associated with
the neurones there may aisc be supporting cells
and connective tissue containing blood vessels.

Nucleus

Muscle tissue consists of very highly specialised
cells calied fibres, held together by connective
tissua. The three types of muscie in the bady are
cardiac muscie, sketetal muscle {above), and
smooth muscle. Muscles bring about both voluntary
and involuntary (unconscious) bedy movements.

Organization_allows a grouping together of particular specialized cells and tissues to perform particular

functions. This improves efficiency of function because different tasks can be shared amongst specialized
cells. Energy is saved in_not maintaining non-essential organelles in cells that do not require them.

4. Give an example of an organ system in an animal, stating the crgans, tissues, and specialised cells that comprise it:

Organ system: circulatory systems (cardiovascularflymphatic]organs, H t 1 hoid (spl | ils etc)

Tissues: Lymph, blood, lymphatic and blood vessels, lymphoid tissues, cardiac muscle, connective tissues

Specialised cells: red blood cells, leukocyte (white blood cells of various types e.g. lymphocytes, phagocytes),

platelets, cardiac muscle cells.
5. Describe the main features of the following animal tissues:

Single or multiple layers of simple cells forming the lining of internal and extermmal body surfaces. Cells rest on a

(a) Epithelial tigsues:basement membrane of fibers and collagen and may be specialized.

{(b) Connective tissues:

Supporting tissue of the body, comprising cells widely dispersed in a semi-fluid matrix (or fluid in the case of

brood-and-tympty

(c) Muscle tissue: Dense tissue comprising highly specialized contractile cells called fibers held together by connective tissues.

Tissue comprising densely packed nerve cells specialized for transmitting electrochemical impulses. Nerve
cells may be associated with supporiive cells (e.g. Schwann cells), connecfive tissue, and blood vessels.
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(d)} Nervous tissue:




