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| Endoplasmic Reticulum | .

~ Endoplasmic reticulum is a network of membrane
bound cavities, vesicles and tubules, distributed throughout
the. cytoplasm It is the cytoskeleton of the cell. The term
endoplasmic reticulum was introduced by Porter. According

ta Porter, the endoplasmic reticulum is a complex, finely
divided vacuolar system ex'.ending from the nucleus
tlmmghout the cytoplasm to the margin of the cell. Since
th:s network is more concentrated in the endoplasm of the

the name endopkumw reticulum was proposed.
De Robertis, Nowinski and Saez have coined another term,
the cytoplasmic vacuolar system for these mcmbmne bound
cavities present in the cytoplasm.
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Endoplasmic reticulum is absent from eggs, -
embryonic cells, RBC and bacteria. Simple type of
endoplasmic reticulum is found in cells engaged in lipid
metabolism. But it is well developed in cells which are active

Endoplasmic reticulum consists of three components.

- 1. Cisternae: These are long flattened, unbranched sac-
like structures. They are arranged in parallel bundles. Their |
diameter is 40-50m micron. They have ribosomes on their -
surface. They are normally found in secretory cells. S

© 2. Vesicles: These are rounded or ovoidal structures
having the diameter of 25-500 m microns.: They are found in
abundance in pancreatic cells. They are found at the end of
cisternae and tubules. Many vesicles are left free in the
cytoplasm. R ey B LR P SR |



Forms of endoplasmic reticuhwz.

3. Tubules: These are smooth walled and hlghly
branched spaces having diverse forms. They have the
diaimeter of 50-100m micrens. ‘They normally ‘occur in non
secretory cells like striated muscle cells They ansc ﬁ'dm
the cxsternae =



313- V‘ iew ﬂf Endopfasmw reticulum. o

The membrane of enduplasm:c reticulum is a»
trilaminar structure. Each membrane is about 50A°-60A°;
thick. The membrane of endoplasmicreticulum is cﬂntmuﬂuaa

with the plasma membrane, Golgi membrane and nuclﬂﬁr
membrane. The lumen of the endeplasmic reticulumacts as a,
passage for the intracellular transport of secretory prﬂduct&,f
These menrbranes prcwu:le increased surface area for me:tabnhn
actlvlty ;



Endoplasmlc reticulum 1is classnﬁed into two types ?
.They are- 3 ' - - £
1. Granular or rough endoplasmic reticulum 3

2 Agran;dar or smooth endoplasmic retzculum

| " 1. .Granular or Rough Endoplasmic Reticulum: 1
some endoplasmic reticulum, spherical granular structures;
called ribosomes are attached on the surface. . This type oft
endoplasmlc reticulymu is called granular endoplasmi&
reticulum, It occurs in almost all cells which are activelys
engaged in protein synthesis, such as liver cells goblet cells.
pancreatic cells and plasma cells.

st Agrarudar or Smooth E ndoplasnﬁc Retwulu v
Ribosomes are not attached with the membranes of this typ§
of endoplasmic reticulum.. So the surface of this endoplasr )t
reticulum is smooth. It occurs especially in those cells whi
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) - Rough and smooth endoplasmic reticulum.

The endoplasmic reticulum present in retinal cells is

called myeloid bodies. The endoplasmic reticulum present
in muscle cells is called sarcoplasmic reticulum.



Microsome is-a heterogeneous small pﬂrﬂcfe ﬁc:rctmrr

obtained by high speed .::anfnﬁ;gntmﬂ of cell hﬂmﬂgenatﬂ
It was first discovered by Claude in. 1951.

Micrﬂsn:}mal fraction consists of ﬁagm-:ms of smooth

endoplasmic reticulum, rough Eﬂdﬂp!ﬂsmir rﬂicufnm,
ribosomes and Gﬂigl membranes.

- Mmmsnmes mnsntm:: 15 to 20% of the m-tal mass
of the cell. - : . -
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Microsomes.

... It contains a large amount of RNA which makes up to
S50-60% of the total RINA of the cell.
It also contains high coneentrations o /hospholipids, i
inositol, acetyiphosphatides and gangliosi ;
It contains a large number of enzymes such as ATPase, -
uridine disphosphatase, stearase, NADPH-cytochrome-C .
: rednctase glucose-G-phosphate Mg activated reductase, -
etc. -

ik e ik,

It has enzymes used for the synthesis of tnglycendes,
'phosphol ipids and cholwtcrol | %



Annulate Lamellae

A nmdate lamellae are membranous flattened sacs
contammg annul: and pores. They are endoplasmic
reticulum containing annuli and pores similar to those of

nuclear inembtane
Annulatc lamellae
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- The annulate lamellae were first described by AMe

Culdlock in 1952. :
Theéey are found in the cyt0plas.tn of oocytes
spermatocytes, embryonlc cells, tumour .cells and..

invertebrates. _
The annulate lamellae ﬁ‘equently contain riboso:nes

Hruban (1965) suggested that annulate lamellae may
represent an intermediate stage in the formation of the
endoplasmic reticulum. In some instances there Is continGity
between endoplasmic reticulum and annulate lamellae. So -

the annulate lamellae are fransitory cytoplmu: organelles.

The annulate lamellae originate from the nuclear
membrane. The outer nuclear membrane forms, finger like
processes. They are pinched off into the cytoplasm to form -
vesicles. Rows of vesicles fuse together to form cisterpae.

Matrix materials become associated with the pores to form
annuli. This results in the formation of annulate lamellae. _
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- Origin of endoplasmic retzcuium ﬁ'om
annulate lamellae. -
The annulate lamella has the following functions. _
1. It helps in the formation of endoplasmiic reticulum#

2. It increases the cytoplasmxc membranes in times of
increased metabolic needs as in embryonic cells. wg



Origin of Endtmsmm Reticulum

.. Several theories have been forwarded to explram thﬁ
origin of endoplasmic reticulum. But the exact nature of
origin of the enduplasmlc re:tmulum has not yet been u:h::arl;.gi
known. e

. lt has beﬁn suggeﬁted that ﬂ‘lf: endoplasmic rcnculung
is formed from the ground substance or hyaloplasm. ¥

2. It may originate as the infoldings of plasrﬂm
membrane (Palade).

* 3. Endoplasmic reticulum may be fnrmed from
evagination of nuclear membrane (Gay 1955, Rebhun 1956
through the formation of annulate lamellae (Flg 9-7)
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Functions of Endoplasmic Reticulum
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Endnplasmlc retlculum performs the fﬂllﬂWlnw
functions:

7. Mechanfcal suppm | | - -

The enduplaﬂnuc reticulum divides the fluid cnnt
of the cell into different compartments h}r’ which it give:
mechanical support to the cell. Hence it is known as thﬁ
cytoskeleton of thec ccll. .
2. Transport | g

Endoplasmm reticulum acts as a kind of clr::ul atorig
systemn, involved in the import, export and intracell 5
circulation of various substances. By this process, prnte'ﬂ

lipids, cnzymes etc. are transported to the: various parts T
the cell.” : | s




Thus the endoplasmlc reuculm ﬁlnmzinns as a ceﬂufar
ctrcﬂflﬂnr:].? sysierr.

Se-cretnljrvES‘.lc-IE— ——h_@ . :--_ e - * s

- Transport and membrane flow.



3. Membrane Flow
The various substances ﬂuu::h as ions and partlclﬂs are

transported into the cell or outside the cell thrnugh a
phenomeénon called membrane Slow. |

The substances synthesized in the nucleus pass uut of
the cell through nuclear membrane — pores —» endoplasmic
retlculmn - Gclgl mmplex —» Plasma membrane —> out side

Slmllarly, parncles ententhe ::eil through andncytnsm :_
and are transportﬂd by reverse mmbrﬂne Sflow.
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R._:lbl:l SOIMTES arce yrroreis _.fi;n:-mﬂes. Aamino acids

assembled on ribosomes o produce polypeptide chains.
ribosomes attached to the endoplasmic reticolum are m

x Eln-:i-::-pl_flﬂ:ni-: 'r::tir_.-uh.ﬁn: - Protein %
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The endoplasmic reficulum provides space foor t]‘.lﬂr
attachment of protein synthesizing ribosomes. - : cTe T
The synthesized proteins are collected bw the

endoplasmic reticulunn. They are processed and transported
B ] c:tlle::r: parts of thié cell by the endoplasmic rf:tl-ﬂ::ulu;ln




5. Formation of Microbodies -

. Mhcrobodies are small granular bodies filled with
eiectron dense granule rich in peroxidase. They incluc
peroxisormes and giyvoxysormes. They are f-l'.'lt'l]:‘lf:ﬂ in pn:-tnm_
yeast, liver, kidney and higher-plants.

Microbodiés .remain in close assodiation wit
endoplasmic reticulum. Endﬂplasmrc TE:I'.I-EIJ.II.J.IH buds of

g

microbodies. In some :nstﬂnc-ﬂts, mlcruht}dlﬂs shaw
connections with eridoplasmic reficubum. R
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6. Synthesis ufﬂhuﬁastemf and Steroid Hormones

| Endoplasmic¢ reticulum is the major site for the
S}"IlﬂlEEIS of cholesterol, the precursor for steroid hormones.

- - In the testis ovary and adrenad coriex, - the smooth
endoplasmic reticulum plays the majﬂr rt::le . ﬂms;mﬂm&ma |
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7. Gﬂm&syﬁarhmr -
. G!}rcﬁsylaﬁﬂn is the addition -Df Em'hﬂhydratemtﬂs, It

leads to the formation of gl}-"{:ﬂp!'ﬂtﬂﬂlﬂ Tﬂﬂﬂﬂpﬂi}"ﬁﬂﬂﬂhﬂi‘]dﬁ' N

gjya;nhpiﬂs ‘alycogen, etg, . -

g - Adrdost all SE:'I.'}I'E:I:GI'}-" pmtEIHE are in the form of
glycﬂpr:rt&inﬁ Gljrcnpmtem is fnrrnﬂd of pr{:tems and

- carbohydrates. -,



Bﬂ&xﬁc ation rzfers to the reduction of toxic

- rties of chemicals such as :#'ug:r and Fﬂuﬂm
me#ieaﬁnn occurs in the E_ndaphumsc reticulum of I
cells. | | | |
Detoxification involves biochemical reactions by
which harmful materials are converted into harmless
substances suitable for excretion by the cell. The
detoxification reactions include oxidations, reductions,
hydrolysis or conjugation to soluble molecules.
- Metabolic waste products such as fatty acids, bile salis,
sterotds and heme, are also detoxified by the smooth

endoplasmic reticulum.



