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gure 6-1. Organization of skeletal muscle, from the gross 10 the molecular leve! FE G, H and | are cross sections at the levels iny



The cell membrane

= Is a lipid bilayer structure of about 7.5-10 nm thick
composed of proteins and lipids (approximately
55% proteins, 25% phospholipids, 13%
cholesterol, 4% other lipids, and 3%
carbohydrates).
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= Each layer is only one molecule thick that is
continuous over the entire cell surface. Scattered
in this lipid film are large globular proteins.

= One end of each phospholipid molecule is
hydrophilic and soluble in water. The other end is
hydrophobic and soluble only in fats.

= The phosphate end of the phospholipid is
hydrophilic, and the fatty acid portion is
hydrophobic.
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The cell membrane

= The hydrophobic fatty acyl chains form the core of
the bilayer, and the polar head groups are
exposed on the surface.

= The lipid layer in the middle of the membrane is
impermeable to the usual water-soluble
substances, such as ions, glucose, and urea.

= Fat-soluble substances, such as oxygen, carbon
dioxide, and alcohol, can penetrate this lipid layer
with ease.

= Cholesterol molecules in the cell membrane
controls much of the fluidity of the membrane.
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Cell Membrane Proteins P —

Membrane proteins are classified as integral,
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Transmembrane proteins; are integral proteins
sServe as:. Fuctios
1. Channels (when open, they facilitate the movement of water
molecules and water-soluble substances only down their
electrochemical gradients). lon channels are for K*, Na*, Ca?*,
B o and CI- and each exists in multiple forms.

a2 Carriers (transport substances that otherwise could not penetrate
the lipid bilayer). When bind to ions and other molecules they
change their configuration and move the bound molecule or ion
from one side of the cell membrane to the other.

» Uniport carrier- a carrier protein that transport only one
substance

» Symport carrier- a carrier protein that transport more than one
substance

» Antiport carrier- a carrier protein that exchange one substance
for another



Out O O In : channels Jg¥! dalagll 7
. J ®
: : Symport _).L’.AYM.._JQJ.:LQJ u'bi&PJﬁhﬁ;ww
e e S Lsd| wuuywusww@sawmuk
o - Na* channels ;e lgpa Sas Jsags puin lgana
>~ - bs*'*fﬂ“;::"tf}! - LD""”;“&‘; b Slae Sl Yo o
oo i
B =)
==
oa ~2 Na* iy b Lo S dagida e channels sla Lk
steady state Lic ;Lo oS L dagide culS s of Y
s ———— s equilibrium Le ;Lo 3K
o . 5Ll Lelly 3,50us channels sla Lyl
o > Antiport Ja s uLu-'Y'JJMC.) s alsall ol Le Jsls
5 @ J..J.eJI‘,JIdJLa.Il)_.wa IJS‘P..HQ

S SR

Log i Laslg dlls Lails da53da channels 3
45‘);&.\).5&).\.@&&“ JLAw_ﬂs.Md‘gs.\ LJL;;IJ)S)AQ}SJJ.;I Ll kldnGYJLJJLLc S
Gl oty Sall slag channel J1 a3 E5all o U aaas Laas kidney JI Ls g // <UL

Sla bk ))Lu.u.u se LA lea JAaug du.JAMchannelJl @M'ﬂ@w_gﬂ'
gsJ.NMJAJJ ol g sty sl s o) uSallys aqua channel lawls olss 590 channel
Cigds el a0 yead dulgs (odle Mol ¥y U1 o oliie adlas Gl a3dlgianadl loa dsanse

EERERE oro ob Nt anpm chamnd) Ul adswssls

carriers J! g

Ll 3ale S €l agds agag LGJMAUAJAJ“‘:‘JJN“L'J‘YIUAJ‘SWL‘:LJJ’LW Ll
u=la carrier

Lelas 29580 oL Bulll (gle 5,25 carrier JS Laa

oSl T 7 At (I A TAl e 6K Sas <55a glucose J! daglas

} Liver G & mall w){,‘é
t
J CoSe \J‘ 4}" le e ‘/ \

Tnbrnceltaton [t] J_f—_-b

cald) Gala b2 ow T2l s Bale iy &s Uniport

sl .WLJ(DJJ”-M‘ML_‘J“;‘MJ}_)@ s "

(a¥\zst v o) ;
(exsStain bl ) 2o Lo i 2,80 Sye oo 5 Joll) sy o N = Y ) Carrier

[: P r’x"“b"‘-“’ (32252 J2u idon Wos 4s Opfosite dlirections

ods o\ gadieap ya ghese Loy

0 Qs 5451 cary SN g ¢
ucose o0 Jla 543\ ey Jy ’A-od-—l L*M(U)-Lvlwu "M o)

oA ) Sl i @ G s Y e i o o it Wiy ) Y € g o oo
Ly y I PRI | sl Lis 335 1 Jou v Cam 50y
wl ) capss JHucose S| Lo\ Corrien & G2 ol o s 1 Lo o' 0 61 yntt 2Sp
r Sbagar sl g sl SL S radiest po &) .|H§
s 0P % 557 b ) p 45 e e yuu.:..'gn) ‘“‘mubi!dvﬂlJ
bl JUip

Pmps, cun) gy Wb B2 b S L



Cell Membrane Proteins (cont.)

e
wdet3. Pumps; they are ATP-ase enzymes that transport
ions up their electrochemical gradient at the
expense of consuming ATP.

4. Receptors for water-soluble chemicals (bind
neurotransmitters and hormones, initiating
physiologic changes inside the cell)

5. Cell adhesion molecules; they attach cells to the
basal lamina and to each other (tight junctions).
Also they affix the cell membrane to the
cytoskeleton inside the cell.

The junctions that permit transfer of ions from one cell
to another are the gap junctions. The protein unit is
called connexons. Gap functlons do not allow
entering of ECF. They allow ions, sugars, amino
acids, and other solutes with molecular weight up to
about 1000.
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Cell Membrane Proteins (cont.)

B. Channels are non-gated (continuously open) and
gated (ionic channels), gated channels are:
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1. Mechanosensitive channels (involved in sensory
processes, These channels open when the membrane of
the sensory cell is stretched)
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2. Voltage-sensitive channels or voltage-gated (involved in
action potential propagation, These channels open in
response to a change in membrane potential)
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3. Chemosensutlve channels or ligand- gated The Ilgand is
often external such as neurotransmitters (involved in
synaptic transmission) or hormone. The transmitters bind
to these channels, causing them to open. Or the ligand
can be internal such as intracellular Ca?*, cAMP, and G

protein.
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Cell Membrane Proteins (cont.)

Lipid-anchored integral proteins are present on only one side of the
membrane. They are embedded in one leaflet of the bilayer. They
serve primarily as enzymes that activate or inactivate various
metabolic processes.
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Perlpheral proteins. They are bound to the hydrophilic polar heads
of the lipids or the integral proteins. They function almost entirely as
enzymes and contribute to the external glycocalyx (glycoprotein
that covers cell membranes).
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The Glycocalyx:

Some lipids and many of the proteins exposed on the outer surface
of the cell membrane are glycosylated (i.e., have short chains o
sugars, called oligosaccharides, attached to them).

Thus, the entire outside surface of the cell often has a loose
carbohydrate coat. This coat is called the glycocalyx.

The glycocalyx is negatively charged, which gives most cells an
ogeratl negative surface charge that repels other negatively charged
objects.

The glycolipids and,glycpgroteins may be involved in antibody
pr?_cessu)\g and distinguishing self from non-self (e.qg., surface
antigens).
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Some of the functions performed by proteins within the lipid bilayer of cell membranes



Test Question:

Q. The term “glycocalyx” refers to what?

A. The negatively charged carbohydrate chains
that protrude into the cytosol from glycolipids
and integral glycoproteins.

B. The layer of anions aligned on the cytosolic
surface of the plasma membrane.

C. The large glycogen stores found in active
skeletal muscles.

D. The pericellular matrix the body uses to
distinguish between its own cells and
transplanted tissues.

E. A mechanism of cell-cell attachment

Answer : D
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