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Spectalizatto:as oF Mmernbme | -'

The pilasima membrane shows here and there specialised

structures. These may be due to outgsgowth_s or ingrowths or
contact with ad_]dcent membrane. Sgch structures includce the
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Microvilli are minute finger-like projections arising
from the surface of certain cells. . -
They are found on the epithelial cells of intestine,.
kidney tubules, gall bladder, uterus, hepatic cells and yolk
cells. ,A single cell contains about 3000 microvilli. -
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- - Each microvillus is cylindrical n Shape.
T The mlcmwllus is 0.6 to 0. 3 mmmmeter lﬂng ani
| 'has a diameter of 0.1 micresticter. - o /
* It has a core of cytnpldsm enﬂiosed by the pt‘amﬂ
mmbrune. i 1
* The cytaplasmlc core is traversed by fine mi

ﬁlaments made up of actin. The micro-filaments are attachg
to the tip of the microvillus by o - actin. The micro-filamer§

give rigidity to the microvilli. . ﬁ
~ The outer surfac€ of the microvillus is covered by
cnat of fine filaments called fuzzy coat. The fuzzy coat
composed of gb:caprotem. _
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area of the cell and help in effective absorption,
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At the base of ‘microvilfus the 'lﬁ'ivcr()-ﬁi‘am:ents~ are

joinedto a transverse network of actin:myosin micrd-tubules,

that form thg tefhzirial web.

> Functions: 1. The microvilli increase the surface

Ay

2. The narrow spaces lying between the mictovilli f
a kind of sieve through which substances pass during the
process of absorption, i o g

Desmosomes are thickened areas of plasma

. membranes of two adjacent cells, from which radiate firie
. lonofibrils. The desmosomes glue the adjacent cells,

‘Desmosomeés are aburidant ih cardiac muscle arid skin
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* Cell membrane showing desmosome.

Desmosome is a junctional complex, formed betw
adjacem cells due to contact.At the desmosome the c
mem are thicker than clse where. . -

e desmosomes bear fine rachatmg filaments callel
fnnaﬂﬁﬂh into the cytoplasm of the cells. The tnncuﬁhn
provide intracellular mechanical support. s !

_In the desmosome, the intercellular gap is filled wﬂhl
dansq ﬁbmus mata:rlal of -amd mucnsac:handes and prﬂtamg
This material helps to glue ﬂ}e cells mgr,:tl:lt:r | e

T]:am are, four types.of desmnsumes Ihay are ;I:ﬂ
fnll{rwmg _ Y
1. Beit desmasnmgs 3. Hem: desma.mmes

| .2, Spar desmasame.r 4. Sepa‘a:e desmammes
. Belt desmosome 1§' found just below the tight junctiog
- Itis in the form of a band onthe inner gide of the cell membrag
of epithelial cells. . The intercellular space is filled with 4i
‘filaments: - The belt desmosomes help to close gaps andal

help in the movement and Eh&l;lﬂ;ﬂ in shapc of .embryond
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2. Spot FesSImoSoITies

Spot desmosomes are disc- sl:m.peﬂ points of contsct
between the plasma membrane of adjacent cells. The spot

desmosome consists of an irnrerceilfstor gap, a disc-shaped
iresracellular plagoe | on the cytoplasmic surface of each
cell membrane, mﬂmwm and
a censral sTrofserre.

The central stratum is the inter cellular core. The trans
membrane linkers arise from the plagques and traverse thee
central E-tl':EI.l:I.'I:I'I.'I_‘Il:l'II'II:I!IE ﬂlcplam':rm TTETTY .

The spot desmosome is meant for msechanical
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) Septlate dmmne is a desmosome containmg many
transverse septa between the plasma membranes in the
intercellular space. lt is f‘ound in the e.-pnheha! cells of
mvertebrates.

" The septate desmosomes do not contain tono-fibrils

and intercellular cementing substance. They hclp in the
attachment of cells and intercellular communication.

Gap}:mcdon (Nexus)

* Gap junction is a junctional complex between two
cells. Gap junction is a charnnel or pore through two cell
membranes across the inter:c'ellular space berween two
adjacent cells. -

* In the region of the gap junction, the intercellular
space is narrow and has a width of only 20A°.
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* The gap junction cﬂnslsts nf a hollow containing a
psur thaxagunal eylinders. Each plasma membrarie contains
one cvlinder. The two cylinders are arranged end to :nﬂ ”t{: -
fn:rnn a channel or pipe betw:e:en the two cells.

~* Each cylinder is made up of six piuiciﬁ sub-umts

* Calcium ions he:lptn :egula;:: ﬂlﬂ ?pmlq,g and clqm
of the gap junctions.. When the 1ntrﬂcellular t;almum ,mn |
concentration increases, the channels are ciﬂsed

* Functions: 1. In cﬂr:hac musi:lﬂﬁ and syﬁ;épsﬁ:.s the
gap junctions conduct E:lectncal 51gnals

2. Gap junctions allow pas.sagp qf p:m.s suga.rﬁ,
vitamins, nuc:lt:utu‘ies ﬂ.ﬂd metahﬂlm:s hatwemceils :

Tight Ju:m-ﬂnn (Zo;:a acr_:l'udbnsj

|

rgh: _,run.r::nun is a Jjunctional, c;:mpffxrwﬁere the
plasma membranes of adjacent cells fuse together. 50

Sk W

znnrnarefy that the .tnferc:eﬂufﬂr space dw@pears

‘The tight junctions occur in intestinal ::ells gland ﬂf:lls
gall bladder and brain cells.
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T:ghl Junctmns serve to seal ths space hﬂw&:n the cells
and act as barriers for the dlffusmn of substances thmugh |
these. regions. . |

. The tlght _}um:tt{m consists of an mtarlncklng netwurk

-of ridges on the ¢ cytoplasmic face of plasma membran¢, These
ridges are called sealing strands. Each sealing strand s
forméd of a dﬂ‘uhle row of protein part.iclﬂﬂ |

~ Function: 1. Tight ]unr:tmns prevent the passage of
materials to and from th:r céfls.

- They prave:nt the Iea,kage vz}f pancreanr.: secretnr}r
products into tht: b‘ln-n-r.l - |



The piasmﬁ inémbranés_ of adjécci_ﬂ cells project into
the cytoplasm as finger-like projection called inter-

digitations.’ o -
The interdigitations help to compartmentalise the

cftOplhsm'; i

1
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: Interdigitation of plasma membrane.



‘Basal infoldings are finger-like invﬂg&nﬁﬁﬁns of the
plasma mf:rnhram: into the cytoplasm from the base ::-f thr.':
cell. Sy, o
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 Fig. 5. 15 Kidney cell showing. basal .!rgftﬁfdings _
. The basal infoldings function as septa agd the,}r split
the ;:}rmplasm into compartments... - -

The basal infoldings enclose many mitochﬂndrm Theg,f
are ::Dncemed with the active rrnn.tparf of matenals M
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Origin of Plasma Membr:ane - %

It is believed that plasma m:nih;'ane is formed by thi:
self asscmhl*}' of proteins and lipids pres.e:nt in the cﬂﬂplm

Funt:ﬂnns of F!usnla Membramne
: The plasnla membrane has the fnllnwmg ﬂlnctlﬂns
1. Mechanical support _ -
"~ Plasma:membrane gives. the shape to the cell. It
prnﬂtacts the cell contents and keeps the cell contents in placﬁ

2. Exchange of materials

Plasma membrane t'eg_lullates thf.'; exchange nf matenals_;’
into and out of the cell. It-allows the needed materials to’
enter the cell and sends out the. unwanted materials from the
cell. Hence the cell membrane allows one substance to pass
through more easily than another. This property of the cell
membrane is said to be sefm permeability.

3. Biogenesis nfce.ﬂ organeﬂes

Certain cﬂll urgamel]es like endoplasmic reticulum, -.
nuclear membrane, etc. devel Ep frorn plasma membrane. '

Lol |.. +2 el '!'u..m :'_r_w'“‘:.ﬁ':llﬂl -
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4 Absorption
The microwvilli of intestinal cells increase the surfai:i:
arca. Hence the rate of absorption incrcases.
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Mammalian leucocyvtes recognize- fﬂl"ﬂlgl'l cells Illce

ha::tﬁ'la and .engulf them by  phagaocytosis.  Sirmilaxly: the
macrophages of spleen can identify worn out RBC=s from:
hecalthy RBCs and destroy thvhermn. The sites for cell reangrum

are located on the si.rrﬁicnafﬂlepl&.sane:nkﬂane. The armno
sughr sialfic acid is involved incell r-e-c:ug11t1ﬂn- g . -~

6. Antigernic spe::rﬁcﬂ].r _

The antigen spe-::lﬁc:iﬁe_:s of the eclls are located on
the surface of the plasma membrane. The antigenic
determinants are the glycoproteins of plasma membrane.

The rejection of transplanted tissues is determined by
antigens {(glyvcoproteins) located en the cell membrane -:::-.f'_

implanted cells.

a8 Tmﬂss:nn of .ﬁrnp wises
: The plasma membrane of nerve fibres trﬂ.nsmlts nerve



8. Osmosis

- The plasma membrane allows the Jree movement uf
water. The process of movement of water molecules ﬁvrﬁ
the region of higher water concentration to the regjon of
lower water concentration is known as osmosis. The process
in which the water molecules enter the cell is known as
endosmosis and the reverse process is known as ex-osmosis.
Due to endosthosis the pressure inside the cell i mcreases. This
pressurc is termed # ydrnsmﬁc pressure. Since tl:us pressure
is caused by osmosis, it is also termed osmeotic pressure. The
plasma membrane maintains a balance between the nsmunc
pressures of the intér and intracellular fluids.



9. Passﬁmmspnrtnrmm

- .. The movement of molecules across the plasma :
miembrane from the region ufl‘ughcrcnnmmmﬂnﬂtnar&gmn E
of lower concentration is called passive fransport of ._.
diffusion. Diffusion occurs through pores present in the cell 2 3

membrane. This process does not utilize energy. Hem:ﬂ this.
pl‘ﬂi‘:ﬂﬂﬂ is also:called down hill movement. . = .;_f
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- Diffusion rhrﬁugh plasma mem&:rﬂnﬂ t‘ﬂ
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T i.'.l Active ﬂ-anspurt

The movement of molecules and ions ﬁc}m the reg
af lower concentration 1o the region: of h:gﬁﬂj
-E'HFIEE'HIF-E:IH[.IH against the corncentration gradient is
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o Active transport.




arccamedhysnme agents present mthemambi‘m 'Ihﬁe :
carrying agents are mmnly ﬂ'l th& fm‘:ﬁ nf pmteim |
carrier proteins. e

- Exlmplec. I.In Indncy and ne.-rw& i:f.:lls Ha* iti'ls are
expelled outside and X+ iomg a mlatod ilfside: This
phenomenon is called loni& plmy :
these ions against the concentration graﬁe:;t Eox N

2. The blood contains 1 mgnfgiuemper l

the formation of urine, the glomerular ﬁltrutp lnig
nephron also contains large amount of gli 4 Wi
filtrate, the entire amount of gﬁlcﬁsﬂ IS ﬂ&:tvely reabsorbed
into: the: hk::od, sn"ﬂlﬂ#m l:h-{ﬁe 18 nempiw ﬂI:E: froum
glucose.. - . oF SIPCIE LT T
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Endncym.fu s 2he: eugum af fam nrrw
parfmkstﬁrvﬁghm;ﬁmmw : The erdpg;
‘can be dmmd into: phag ocytosis and pittocytosie. -
- R Phagoeytosts or cel eatings Phdgbryiosts: iy ﬁe
engufﬁhgc?' solid pevticlds through' the tlasha membrane.
It is als6 valled véll-eating. E;ﬂﬁhﬁﬁw&dm’w:&f
protozoans and leucocytes. The cells exlﬁbltmg hagocy
are calledpbagquiﬂ The term phagocytﬂs:s’ Wi miﬂad
by Metoknikefr in 1885. During this prn:.ass-_;im fm
particles ¥oe adsorbed at the surfaee ofthe membia _-
on they are takeg i slAsrii’by the infolding of the
plasma mémbrane, Thé plasma membrane at e hfoldings
gets mnchg:l ﬂfﬁ,m the fnrmM anﬁ'mll ".res’tﬁic t‘:aﬂ&d

the vacuole a:nd the d: gested fuud diffuses into the c.yfoplagm _
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R Pﬂloqrmw:s or Cell drinking: Pinocytosis is th&
- process of enguifing of fluid particles through the p}asnﬂ
- membrane. It was first observed by Lewis. Dursﬂ
pinocytosis, the plasma membrane is invaginated to form
- like structures. The fluid fodd is drawn into the sac. Then th
. sac is pinched off from the plasma membrane, formingi
vegicle called pinosome. The pinosome later fuses widl
lysosome. The food is digested by the enzymes of tha
lysosome. The digested food diffuses into the cytaplxﬂ
; Eg. Ahaﬂtptlon uf fat droplem b}f mtesnnal q:uﬂ':elml nells.;
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12 Ewucytos:rs orCell vomiting

The process of exudating the secretory pmdu:ts from
the secretory cells to the outside of the cell cytuplasm is
known-as exocytosis or cellvomiting. This process 15 alsn
called emeiocytosis-or reverse endocytosis. Eg:Inpa __
cells, the enzymatie secretions are passacl out with the h
of the plasma memhrﬂnc. | -

Plasma memhtme #— Exocytosis . -
'Secrﬁtory | -
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13. Cytopemphis

i Cytopemphis is the transport of mmnals througlc a
cell. “The material passes into the cell by endocytosns and
then it comes out of the cell by exocytosis. without any cha.ngg :
Glucose mdlecules from the intestine move into the blood -
c,apxllary through the eplthellal cell by cytopempl'ns. |

Glucose = - e

_ - Cytopemphis. e,



