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A. STRUCTURE OF WATER
Organelleg
Oxygen Betuween celle (ECFY)
COVALENT BOND
POLAR . - Nitrogen Blood & bodily fluids
| 1), | Habitat

"ECF - extracellular fluid

RS Water ie a POLAR MOLECULE ag there ig a glight
negative charge (8-) near the 0 atom and a glight

+ | pogitive charge (5+) near the W atome.

B. INTERACTIONS BETWEEN WATER MOLECULES  DOue to the polarity of water, the opposite glight charges between the hydrogen
(H) and the oxygen (0) of another water molecule form HYDROGEN BONDS.

COVALENT BOND %
DIVADIY frd
5+ 5o DIVEDINATI RIS
oS-

HYDrogen bondg are HYDing.

@g@ @g@ Weaker than covalent bonds.
o+ o+ o+
N - In liquid state, hydrogen bondg
are continually breaking,
reforming and moving around.

VWATERASASOLVEN T | Water i known a¢ a “universal solvent”

We refer to solutions ag aqueoug solutiong if water i¢ the
golvent no matter what mixture of substances makes up the
golutes. Cytoplagm and ocean are both aqueous golutiong.

(galt) | i N
The substance to be ' HYDROPHILIC (Arine ani 1
( I icolvedlinaleoluent! =@ Rﬁ'g’lﬂgfgﬁi /
(water) (NeCl - gam\, Agueous Solution
The subgtance that (ealty water)

will diggolve other ﬁ C&? & b 08 %oﬂ,

aubetances (solute). Thig is mixture formed when & ch?l c’b N ? NAY

the golute hag been

| - Soqodt
diggolved by the golvent. & e Jb » K A < It
CXYE YR L)

J J ’ HYDROPHOBIC (Lipids, Proteing, COo, S1G- BRaA N TH The particles of a colute eeparate from each other
Fear O2, Cholesterol) R o The water particles separate from each other
Like diggolves like The geparated golute and water particles combine to

Not a Solution “Dolar diegolves Polar” make a solution

Solvation (hydration) ig the interaction of a golvent with 4
diegolved golute.
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‘ Remember the concept of O0SMOSIS we learnt back in section B2

Water i¢ hydrophilic (polar) and can’t pass through the

HSMOSIS The moverment of WATER from an area of hydrophobic layers of the cell membrane, it therefore requires
‘ a “hydrophilic tunnel” ~ aquaporing, to pags through.

low golute concentration to area of high golute concentration.

\
J Aquaporing (integral proteing)
Water  Qolute  Cell Merbrane (Impermeable to solutes and water) (Qelectively permeable to water)

WATER POTENTIAL | The meagure of the potential energy (potential movement ~ tendency of movement) of water in a
particular environment or eystem in comparigon to pure water. More in HL.
(" 0SMOSIS and SIMPLE & FACILITATED DIFFUSION are all typeg of PASSIVE TRANSPORT.. Qo whal differentiates them? )

Selcively SIMPLE DirrustonC FACILITATED DIFFUSION)
OsmosIs permeable to water ( »r " Qelotively

’ / P permeable
o © ) ' o © ® to golutes

Pacaive trangport ATPYK Jt REQUIRES a cell membrane  Pagaive trangport ATPE Jt REQUIRES a cell mermbrane

(for facilitated diffusion only)

° o
° > ®
® ® o o o o ()
The movement of WATER from an area of low golute The movement of aubstances (SOLUTES) down a ) -

concentration to area of high solute concentration.  concentration gradient from an area of high concentration to

an area of low concentration.
L W/

When placing a cell in an environment with different tonicities (solute levele); ogmogie cauges cellular strutcural changes.

(_ISOTONIC | Enorran (" HYPOTONIC | [ HYPERTONIC |

180 = EQUAL CONGENTRATION COMPARED TO CELL HYPO = LOW CONGENTRATION COMPARED TO CELL HYPLR = HIGH CONCENTRATION COMPARED TO CELL

Water moves out of the cell (cell shrinkage)

Water movement is equal in both directione Water moveg into the cell (cell swelling) Crenation = extreme shrinkage (crumpled)

(Dynamic equilibrium) ® % x
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. CUSESSOEISOIONIGSOLUTIONS - They are uged to maintain the balance between ICF [Intracellular Fluid (ingide cellg)]
and ECF [Extratellular Fluid (outside cellg)].

4  FLoins JRNYZR TRANSPLANTATION NV CONTACT LENS SOLUTION
) Dradbis

(O hemorrhaging
gurgery

dehydration

Organg are stored in an igotonic golution Contact leng golution ig igotonic to match
when being trangported to prevent damage | the natural ealinity of tear fluid and prevent

to the donor organ. / \_ eye irritation and discomfort )

Different V¥ golutiong coneentrationg
uged for different medical conditione. Mogt

are igotonic to prevent exceag water
\ movement in or out of the body cells. j K

*IV - IntraVenoug

CAVATIATIONS; ' To prevent harmful swelling and shrinkage of cellg

A. IN PARAMECIUM  Aquatic single-celled animal

The paramecium containg an organelle: the CONTRAGTILE VACUOLE, which collecte

excesg water from the interior of the cell and periodically empties it into the
aurrounding environment. Thig mechanigm prevents the cell from sweling even when it

ie placed in a hypotonic environment.

<@ VACUOLE

B. IN MAMMALS  The kidney

The KIDNEY ig the main organ regpongible for the balance of water in the body. A digfunction in the proper
functioning of the kidney could lead to DEHYDRATION. CELL SHRINKAGE ig a result of dehydration, it causes
the feeling of thiret, light headedness and fainting. The lack of water in the body will aleo cause build-up
wagte to accumulate, muscle cramping and organ disfunction.

: Light headednege
J Cell shrinkage" (Lt and fainting
- O E@ Dehydration | N 'l‘,"
Blood flow diminighed to Muscle cramping o

body (only to important and organ probleme

organg — heart, brain)

Build-up waste
% O productz in the body .

-w.

*Logg of water cauges extracelular fluid to become hypertonic, water then leaves the cellg, cauging cell shrinkage.
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‘ Congider three scenariog (A, B and C) and angwer the following questiong ([, [l and Ill) for each.

A- Raising in pure water. Q% ‘ | What term best describee the external cell environment?

B Human red blood cellg in a solution with a high solute concentration. (. Which way does the water move and why?

C. @argling with galtwater to relieve a gore throat. Q/Q\B ([l What ig the result of oemogie?

\
ARSI TR IR PR ETES™ fwith col wall

Most plant cells are HYPERTONIC relative to their environment. Therefor water tends to move inwards (high hydrostatic preseure)
leading to a HIGH TURGOR PRESSURE (presaure exerted againgt a boundary in a confined space). Thi presaure ig important in helping
plante maintain chape and remain upright.

ISOTONIC environment HYPOTONIC environment HYPERTONIC environment
Natural Weed
Killere are

hypertonic
golutiong

PLASMOLYSIS
(Shrinkage of
the cytoplagm)

| g

\ J \ J
g Y
Turg?or pressure ig MAINTAINED Turgor pressure ig LOST
kesps the plant upright) (cauges the plant to wilt)
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