
 l%s.j. 1674    -  Anton Van Leeuwenhoek wkaùlaIh hgf;a cSù ffi, ksrSlaIKh lsrSu 
                   Tyq tal ffi,sl cSùka jk  Euglena iy nelaàrshd ms<sn| m<uqfjkau úia;r jd¾:d lrk ,oS.       

Robet Hooke used an early microscope (a)
to see cells in thin slice of cork. His drawings
of what he saw (b) indicate that he had clearly 
observed the remains cork cells (300x) 
 

ksmqK;d uÜgu 2.2.2

ffi,h ms<sn| ft;sydisl miqìu, Wm ffi,Sh tall j, jHqyh  iy lD;H úYaf,aIKh  

ffi, jdoh

ish¿ cSùka iEoS we;af;a ffi, j,sks.

“cSù” hkqfjka y÷kd .; yels l=vdu tAllh ffi,hh.s

tjeks tAll tllska muKla iukaú; Chlamydomonas, hSiaÜ jeks tal ffi,sl cSùkao, tjeks tAll úYd, 
ixLHdjlska iukaú; Ydl yd i;=ka jeks nyq ffi,sl cSùkao oelsh yel.

cSjfha uQ,sl jHQyuh yd lD;Huh tallh ffi,hh.s

ffi, úoHd iïnkaO oekqu ixj¾Okh ùu i|yd jeo.;a isÿùï /ila we;s w;r bka lsysmhla my; olajd we;.

                 

 

l%s.j. 1831     - Matthias Schleiden WoaNso úoHd{fhls. Tyq Ydl mgl wOHkh lr ish¨ Ydl, ffi, 
                  j,ska iEos we;s nj  ks.ukh lf<ah.

l.%s j. 1839   - Theodore Schwann i;a;aj úoHd{fhl.s  i;a;aj mglo ffi, j,ska ;ekS we;s nj Tyq 
                 ks.ukh lf<ah.

l.%s j. 1855   - Rudolf Virchow ish¨ ffi, we;s jkafka l<ska mej;s ffi, j, úNckfhka nj fmkajd 
                 ÿks.  
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l%s.j. 1665    - Robert Hook - ffi, m%:u jrg ksrSlaIKh lsrSu, úia;r lsrSu yd kï lsrSu
                                 - Tyq úiska ir, wkaùlaIhla u.ska ñh .sh Ydl ffi, j._hla jk j,al ffi, 

                                    ksrSlaIKh l< w;r th ;ekS we;s uQ,sl tallh ye|skaùug  hk . ffi,h (Cell)

                                    moh fhdok ,oS.

   













Schleiden, Schwann iy Virchow my; oelafjk lreKq we;=,;a ffi, jdoh bosrsm;a lrk ,o.S

1. ishˆu cSùka ffi, tllska fyda jeû .Kklska iukaú; fj;s

2. cSùkaf.a uQ,sl jHqyuh yd lD;Huh tallh ffi, fõ.

3. ishÆ ffi, yg .kafka fmr mej;s ffi, j,sk.s  

ffi, ixúOdkh

ffi,hla ;=< we;s fldgia yd tu tla tla  fldgia ffi,h ;=< ms<sfh< ù we;s wdldrh ffi, ixúOdkh f,i y÷kajhs.

ishˆu ffi, j,g fmdÿ uQ,sl ,CIK lsysmhla we;.
                   

1. ishˆu ffi, jrKSh ndOlhla jk ma,diau mg,fhka jg ù we;.

2. ffi,h ;=< ihsfgdfid,h f,i.y÷kajk w¾O ;r,uh, c,a,suh øjHla mj;.S

3. Wm ffi,Sh ix>gl ihsfgdfid,h ;=< wj,ïnkh ù we;.

4. ffi, ;=< m%fõKsl øjH f,i DNA we;.

5. ishˆ ffi, ;=< rhsfndfidau mj;.s

1. m%d.akHIaGsl / fm%dalerSfhdaál / Prokaryotic

2. iQkHIaGsl / bhqlersfhdaál / Eukaryotic 

 

ffi, ixúOdk wdldr 2 ls.

m%d.akHIaGsl / fm%dalersfhdaál ffi,Sh ixúOdkh 

-   nelaàrshdjka iy wdls nelaàrshdjka wh;a fõ.
-   fudjqkaf.a ffi,hl idudkH úIalïNh 1.5um muK fõ.
-    m%Odk jYfhka tal ffi,Slhka fõ.
-    fudjqka mrsKduh ù we;af;a oekg jir ì,shk 3.5 lg fmrhs.
-   ffi, úNck l%uh - oaúLKavkhhs. W!kk fyda wkqkk úNck l%u olajkafka ke;.
-    ixúOdkh jQ kHIaGshla fkdorh.s  tkï  ffi, ;=< m%fõKsl øjH jk DNA, 
    kHIaGshla ;=< msysgkafka ke;. (DNA jHQyh ir,hs) DNA j,hdldr jk w;r ffi, ma,diauh ;=<
    ksoyfia mj;S. tu m%foaYh kshqla,sfhdav m%foaYh ^ kHIaGsl m%foaYh / nucleoid) f,i y÷kajhs.
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2

-   nelaàßhd j, ffi, ì;a;s fmmaáfvda.a,hsleka j,ska hqla; jk w;r wdls nelaàrshdjka ;=< fm%daàk 
    yd fmd,sielrhsv mj;s.

-    lYsld ir,h, úYalïNh 20 nm muK fõ. laIqø kd,sld ke;. ^*A,efc,ska kï fm%daàka ;ka;=jlska 
     iukaú;h& nysIa ffi,Sh fõ. ^tkï ffi, mg,fhka wdjrKh ù ke;& 

-   m%d.akHIaGslhka iajdhq fukau ks¾jdhq Yajik l%u olajhs. iajdhq Yajikh ófidfidau kñka ye|skafjk 
    ma,diau mg,fha we;=ˆ fkrSï wdY%s;j isÿfõ.

-    m%Nd ixiaf,aIl fm%dalersfhdgdjka yrs; ,j fkdorhs. f.dkq f,i ieliS ke;s mg, wdY%s;j 
     laf,dafrd*s,a mj;s.
-    iuyr m%d.akHYaGslhka N  ;sr lsrSfï yelshdj orh.s2

capsule
pilus cell wall

plasma membrane

nucleoid (DNA)

cytoplasm

ribosomes

flagellum

iQkHdIaGsl / bhqlersfhdaál ffi,Sh ixúOdkh

-  fm%dáiagdjka, os,Sr ^Fungi& Ydl yd i;=ka wh;a fõ.

   ffi, j, úYd,;ajh úIalïNh wkqj 10um - 100um w;r fõ.
-  fndfyda fm%dáiagdjka yd we;eï os,Sr tal ffi,sl jqj;a m%Odk jYfhka fudjqka nyq ffi,sl fõ.
-  fuu iQkHdIaGslhka óg jir ì,shk 1.8 lg fmr fm%dalersfhdagdjka f.ka iïNjh ù we;.
-  ffi, úNdckh wkQkkh fyda W!kkh fyda fï folu fyda úh yelsh.
-  fudjqkaf.a f¾Çh DNA wKq fm%daàk iu. ne|S j¾K foay f,i kHIaGsh ;=< wka;¾.;j mj;.S

   

                   

-   DNA fm%daàk iu. ne|S fkdue;s w;r k.akj mj;S.
-   fuu ffi, j, we;s rhsfndafidau l=vd 70 s m%udKfha rhsfndafidau fõ.
-   ffi, ;=< bkaøhsld lSmhla muKla mj;S. tajdo mg, j,ska jg ù ke;.
    wNHka;r mg,o b;d wvqfjka mj;S. ;sfnk tajd Yajikh, m%Ndixiaf,aIkh yd N  ;sr lsrsug 
     iSud ù we;.   
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Structure of Prokaryotic cell
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Ribosomes

Nucleus

Endoplasmic
Reticulum Golgi Apparaus

Mitochondria

Plasma 
MembraneCell Wall

Chloplast

Vacuole

Ribosomes

Endoplasmic
Reticulum

Mitochondria

Nucleus

Plasma 
Membrane

Golgi Apparaus

Centriole

Animal Cell Plant Cell

-  fudjqka 70 s yd 80 s hk foj¾.fhau rhsfndafidau orhs. 70 s ^l=vd& rhsfndafidau yrs; ,j yd uhsfgdfldkaä%hd 
   ;=< mj;S. 80 s ^úYd,& rhsfndafidau ffi, ma,diufha ksoyiaj fukau wka;#ma,diaóh cd,sld j,g iïnkaO
   ù o mj;S.

-  iQkHdIaGslhka ;=, bkaøhsld úYd, m%udKhla we;. mg, j,ska jg jQ bkaøhsld we;. bkaøhsld j, by< 
   úúO;ajhla oelsh yel.    

                - we;eï tajd oaú-mg,uh fõ. W¯ # yrs;,j kHIaGsh, uhsfgdfldkaä%hd

                - we;eï tajd ;ks mg,hlska jg ù we;. W¯ # ,hsfidfidau, uOH rsla;l

-  yrs; Ydl yd os,Sr fmd,sielrhsv j,ska ks¾ñ; oeä ffi, ì;a;s orhs. Ydl ffi, ì;a;s m%Odk jYfhka 
   fi,shqf,daia j,ska hqla; jk w;r os,Sr ffi, ì;a;s j, we;af;a lhsàkah. ^i;a;aj ffi, j, ffi, ì;a;s ke;&

-  iqkHIaGslhka ;=< we;af;a ixlS¾K “9+2” laIqø kd,sld jHqyh orK lYSldh. tajd ffi, ma,diaóh mg,fhka jg jQ 
   wka;#ffi,Sh jHQy fõ. tajdfha úIalïNh 200 nm muK fõ.

-  fudjqka ;=< iajdhq Yajikh i|yd uhsfgdfldkaû%hd we;.
-  m%NdixYaf,aIlhka ;=< ta i|yd yrs;,j orh.s  oaú-mg,uh bkaøhsld jk fïjdfha iQia;r yd .%ekd f,i f.dkq ù
   we;s wNHka;r mg, moaO;shla we;.

-  lsisu iqkHIaGslfhl=g N  ;sr lsrSfï yelshdj fkdue;sh. 
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ffi,Sh yd wfkl=;a Wm ffi,Sh ix>gl j, jHQyh yd lD;H

ma,diau mg,h $ ffi, mg,h

ishˆu ffi, ma,diau mg,fhka jg ù mj;S.
ma,diau mg,h ffi, ma,diaufha msg;u iSudjh.s
ishˆu ffi, mg, ma,diau mg,fha ishqï jHQyhg iudk fõ.
ffi, mg,fha jHQyh i|yd 1972 oS isx.¾ yd ksfld,aika úiska ;r, úÑ;% wdlD;sh bosrsm;a lrk ,o.S
by; wdlD;shg wkqj ffi, mg,h m%Odk ixfhda. j._ follska iEoS we;. tkï

ma,diau mg,h m%Odk jYfhka fmdiafmd,smsv oaú-ia:rhlska iukaú; fõ. fmdiafmd,smsv wKqjl tla wka;hl ysi 
kñka y÷kajk fmdiafmaÜ ldKavhla yd wks;a wka;fha j,s. i|yd fïo wï, we;.

fmdiafmd,smsv j, ysi O%eùh yd c,ldó fõ. tu c,ldó ysi msg;g uqyqK ,d we;af;a ffi,fha msg; yd we;=,; hk 
foflysu we;s c,Sh mrsirh foigh.c, NS;sl yhsfv%daldnka j,s. we;=ˆ foig uqyK,d c, NS;sl wNHka;rhla idohs.

fmdiafmd,smsv wKq weï*smeksl wKq f,i ie,flhs. ^c, Ns;sl yd c, ldñ hk fldgia folu orK wKq weï*smeksl 
wKq $ Amphipathic molecules f,i y÷kajhs.

ma,diau mg,h ;r, úÑ;% wdlD;shg iu l< yelsh.
fmdiafmd,smsv wKq pd,l neúka mg,h ;r,uh iajNdjhla ,nd fo.a  
fmdiafmd,smsv ia:r foflys wyUq f,i .s,S we;s fm%daàk wKq mg,f ha úÑ;% iajNdjhg odhl fõ.
mg,h ;=,ska iïmQ¾Kfhkau úksúo hk we;eï fm%daàk wKq ;S¾hla mg, fm%daàk f,i y÷kajh.s
mg,fha w¾Ohla muKla .s,S mj;sk fm%daàko we;.
fï fm%daàka j._ 2 u iïmqrl fm%daàk (intigral proteins) f,i y÷kajh.s
fndfyda iïmQrl fm%daàk c,ldó kd,sld iys; ;S¾hla ;, fm%daàk fõ. fïjd whk iy we;eï O%eùh wKq j,g .uka 
l< yels isÿre f,ig l%shd lrhs.

mg,fha we;=<; mDIaGhg ,sys,aj ne÷Kq we;ï fm%daàk, m¾hka; fm%daàk f,i y÷kajhs.
ma,diu mg,fha f;fjks m%Odk ix>glh ldfndayhsfâ%g fõ.
idudkHfhka fïjd mg,fha ndysr mDIaGfha ,smsv j,g ne|S wekagkd fuka .a,hsflda,smsv f,i fyda fm%daàk j,g ne|S 

.a,hsflda fm%daàk f,i mj;S.^fuu ldfndayhsfâ%g odu fudfkdielrhsv tall 2 - 60 olajd ixLHdjla orhs&.
fuu ldfndayhsfâ%g odu flá Ydlkh jQ tajdhs.
i;a;aj ffi,fha mg,fha ,smsv oaú;aj ia:rfha wyUq  f,i .s,S mj;sk fldf,iagfrda,a wKq iaj,amhlao we;.
fuu fldf,iagfrda,a wKq idudkH WIaK;aj j,oS mg,fha ;r,uh iAjNdjh wvq lrñka iy wvQ WIaK;aj j,oS mg,h 

>k ùu j,lajñka mg,hg kuHYS;djh yd iA:dhS;dj we;s lrhs..
mg,h fomi ixhq;sfha yd l%shdldrS;ajfhka fjkia fõ.

1. fmdiafmd,smsv ^ma,diauh mg,fha iq,Nj ,smsv wdldrh&

2. fm%daàk


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ffi,Sh yd wfkl=;a Wm ffi,Sh ix>gl j, jHQyh yd lD;H

ma,diau mg,h $ ffi, mg,h

ma,diau mg,h m%Odk jYfhka fmdiafmd,smsv oaú-ia:rhlska iukaú; fõ. fmdiafmd,smsv wKqjl tla wka;hl ysi 
kñka y÷kajk fmdiafmaÜ ldKavhla yd wks;a wka;fha j,s. idok fïo wï, we;.

fmdiafmd,smsv j, ysi O%eùh yd c,ldó fõ. tu c,ldó ysi msg;g uqyqK ,d we;af;a ffi,fha msg; yd we;=<; hk 
foflysu we;s c,Sh mrsirh foigh.

c, NS;sl yhsfv%daldnka j,s. we;=ˆ foig uqyqK,d c, NS;sl wNHka;rhla idohs.
fmdiafmd,smsv wKq weï*sme;sl wKq f,i ie,flhs. ^c, NS;sl yd c, ldó hk fldgia folu orK wKq weï*sme;sl 
wKq $ Amphipathic molecules f,i y÷kajhs.

ma,diau mg,h ;r, úÑ;% wdlD;shg iu l< yelsh.
fmdiafmd,smsv wKq pd,l neúka mg,hg ;r,uh iajNdjhla ,nd fo.a  
fmdiafmd,smsv ia:r foflys wyUq f,i .s,S we;s fm%daàk wKq mg,fha úÑ;% iajNdjhg odhl fõ.
mg,h ;=,ska iïmQ¾Kfhkau úksúo hk we;eï fm%daàk wKq f,i y÷kajh.s;S¾hla mg, fm%daàk 

mg,fha w¾Ohla muKla .s,S mj;sk fm%daàko we;.
fï fm%daàka j._ 2 u  f,i y÷kajh.siïmŒrl fm%daàk (intigral proteins)

fndfyda iïmQrl fm%daàk c,ldó kd,sld iys; ;S¾hla mg, fm%daàk fõ. fïjd whk iy we;eï O%eùh wKq j,g .uka 
l< yels isÿre f,ig l%shd lrhs.

mg,fha we;=<; mDIaGhg ,sys,aj ne÷Kq we;ï fm%daàk,  f,i y÷kajhs.m¾hka; fm%daàk

ma,diau mg,fha f;fjks m%Odk ix>glh ldfndayhsfâ%g fõ.
idudkHfhka fïjd mg,fha ndysr mDIaGfha ,smsv j,g ne|S, .a,hsflda,smsv f,i fyda fm%daàk j,g ne|S .
.a,hsflda fm%daàk f,i fyd wekagkd fuka mj;S.^fuu ldfndayhsfâ%g odu fudfkdielrhsv tall 2 - 60 olajd .
ixLHdjla orhs&

fuu ldfndayhsfâ%g odu flá YdLkh jQ tajdhs.
i;a;aj ffi, mg,fha ,smsv oaú;aj ia:rfha wyUq  f,i .s,S mj;sk fldf,iagfrda,a wKq iaj,amhlao we;.
fuu fldf,iagfrda,a wKq idudkH WIaK;aj j,oS mg,fha ;r,uh iAjNdjh wvq lrñka iy wvQ WIaK;aj j,oS mg,h .
>k ùu j<lajñka mg,hg kuHYs,S;djh yd iA:dhS;dj we;s lrhs..
mg,h fomi ixhq;sfhka yd l%shdldrS;ajfhka fjkia fõ.

1. fmdiafmd,smsv ^ma,diau mg,fha iq,N;u ,smsv wdldrh&

2. fm%daàk

hydrophilic (polar)
 of phospholpoid hydrophobic

(nonpolar)
fatty acid tail
of phosphoipid

suger side chain

outer face

inner face

cholesterol
integral proteins peripheral proteins

Structure of Plasma membrane

ishˆu ffi, ma,diau mg,fhka jg ù mj;S.
ma,diau mg,h ffi, ma,diaufha msg;u iSudjh.s
ishˆu ffi, mg, ma,diau mg,fha ishqï jHQyhg iudk fõ.
ffi, mg,fha jHQyh i|yd 1972 oS isx.¾ yd ksfld,aika úiska  bosrsm;a lrk ,o.S;r, úÑ;% wdlD;sh

by; wdlD;shg wkqj ffi, mg,h m%Odk ixfhda. j._ follska iEoS we;. tkï
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ma,diau mg,fha lD;Hhka (-

 

 
 icSù ffi,fha ffi, ma,diauh ndysr jgmsgdfjka fjka lr wdrCId lrh.s  th wka;(ffi,Sh ix>gl nysIa-ffi,Sh 
mrsirfhka fN!;slj fjka lrkq ,nhs.

 ma,diau mg,h jrKShj mdr.uH jk w;r meje;au i|yd wjYH øjH yqjudrej  hdukh lsrSug yels fõ.

 ma,diau mg,h ;=< .s,qkq fm%daàk ffi, y÷kdf.k, wdika; ffi, tlsfkl iu. ikaksfõokh lrh.s  ^ffi, y÷kd 
 .ekSug odhl fõ&

 fydafudak,iakdhq iïfm%Il iy m%;sYla;slrK fm%daàk jeks úYsIaG ffcj ridhksl øjH iu. wka;¾ls%hd i|yd 
we;eï  fm%daàk wKq, m%;s.%dyl wKq f,i l%shd lrhs.

 ffi, mg,fha we;s we;eï fm%daàk, iuyr ffi, iels,s ;ka;= j,g iïnkaO ù ffi,fha yevh mj;ajd .ekSug 
odhl fõ.  
  
 mg,fha we;s we;eï fm%daàk tkaihsu f,i l%shd lrhs. Wod ( wdydr ud._fha we;eï fldgia j, we;=ˆ  wdia;rKfha 
 wmsÉPo ffi, j, laIqø wx.=,sld j, mg, mDIaGfha cS¾K tkaihsu we;.     

 

 

 













Wm ffi,Sh ix>Gl ^sub-cellular Components)



kHIaGsh ^Nucleus&

idudkH úIalïNh - 5um fõ.

oaú;aj mg,hlska wdjrKh ù we;.

kHIaGs wdjrKh

   
   




 msg; mg,h yd we;=<; mg,h f,iska y÷kAjk mg, 2 lska hqla; fõ.

tu mg, fol w;r wjldYh 20 - 40 nm muK fõ.
kHIaGs wdjrKfha kHIaGsl Psø $ isÿre msysgh.s
kHIaGs wdjrKfha we;=<; wdia;rKh lrk fm%daàk iQ;%Sld j,ska iEÿKq  we;.kHIAGsl ;,dj

kHIaGs mQrlh

kHIaGsh wNHka;rfha úysÿkq fm%daàk iQ;%Sld j,ska ;ekS we;.
fl%dueàka yd kHIAGSldj fï ;=< we;.

kHIaGsldj

fl%dueàka j,g wdikakj we;s ;oska j¾K .ekajqKq ;ka;= iys; lKsld f,i osia fõ.

















fl%dueàka 

úNdckh fkdjk ffi, ;=< úisreKq f.dkqjla f,i bf,lafg%dk wkaùlaISh PdhdrEm j,ska  oelsh yels 
jHQyhls.

DNA yd fm%daàk ixlS¾Khls.
kHIaGs úNdckfha oS fl%daueàka >k ù ;oska oÕr .eiS, j¾K foay f,i y÷kajk kQ,a jeks jHQy njg m;a fõ.
tla cSj úfYaIhla ;=< ksh; j¾Kfoay ixLHdjla we;. 
       Wod( o¾YSh udkj ffi,hla ;=< j¾Kfoay 46 la we;.











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kHIaGsfha lD;H (- 
1. ish,q ffi,Sh l%shd md,kh.
2. ffi, úNckh i|yd kj kHIaGs ksmoùug DNA ixiaf,aIKh lsrSu.
3. kHIaGsldj u.ska fm%daàk ixYaf,aIKh i|yd wjYH jk rRNA iy rhsfndafidau Wm tall ixYaf,aIKh lsrSu.
4. DNA j, we;s f;r;=re j,g wkqj mRNA yd tRNA ixYaf,aIKh lsrSu.
5. m%fõKsl f;dr;=re .nvd lsrSu iy iïfm%aIKh.



rhsfndafidau - (Ribosomes)

fm%daàk ixiaf,aIKh isÿ lrk Wm ffi,Sh ix>Glhls.

úYd, Wm tallh yd l=vd Wm tallh f,i Wm tall follska ;ekS we;.
rhsfndafidau wdldr 2l.s
           i. 70 s rhsfndafidau   - m%d.a kHIAGsl ffi, ma,diauh ;=< ksoyiaj,uhsfgdfldkaû%hd mQrlh ;=< iy 
                                      yrs; ,j mxPrh ;=<  we;. m%udKfhka l=vdh.
               ii. 80 s rhsfndafidau  - iQkHIaGslhka ;=< muKla we;. m%udKfhka úYd,h.

ffi,h ;=< mj;sk iajNdjh wkqj 80 s rhsfndafidau wdldr folls.
          i. ksoyia rhsfndafidau - ffi, ma,diauh ;=< ldKavhla f,i ksoyfia mj;.S
               ii. ne÷Kq rhsfndafidau - rˆ wka;(ma,diaóh cd,sldfõ mg,hg ne|S msysgh.s  

Large subunit

Ribosome

Small subunit

lD;H (- fm%daàka ixYaf,aIKh 





Nucleolus

Chromatin

Nuclear membrane

Nuclear Pore

A Nucleolus
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





Nuclear envelope
Nucleus

Smooth endoplasmic reticulum 

Rough endoplasmic reticulum 

Ribosomes

wka;(ma,diaóh cd,sldj - (Endoplasmic Reticulum / ER&

 wNHka;r mg, u.ska idok me;,s fyda kd,dldr uû cd,hls.

th u.ska ER l=yrh ihsfgdfid,fhka fjka lrhs.
kHIAGsfha msg; wdjrKh iu. ika;;slh.
 





fïjd wdldr 2 ls

.i.  rˆ wka;(ma,diaóh cd,sld (Rough ER)

- me;,s uû j,ska ieoS we;.
- fuys msg; mDIaGhg rhsfndafidau ne|S we;.
- rhsfndafidau ksmojk fm%daàk ER l=yrhg .uka lrh.s

        1. rhsfndafidau u.ska ksmojk fm%daàk mrsjykh lsrSu.lD;H (-
                2. .a,hsfld fm%daàk ixYaf,aIKh.
                3. mrsjyk wdYhsld ksmoùu.
                4. fmdiafmd,smsv, fm%daàk yd ldfndayhsfâ%g tla lrñka ;u mg, j¾Okh myiq lrhs. tksid mg, 
                    l¾udka; Yd,d f,io y÷kajhs.

ii. isks÷ wka;(ma,diaóh cd,sld (Smooth ER) 

- rhsfndafidau rys;j we;s kd,slduh uû cd,hls.
- mg,hg ne÷qkq tkaihsu we;. 

lD;H (- 1. f;,a, iafgfrdhsv iy fmdiafmd,smsv ixYaf,aIKh.
          2. ldfndayhsfâ%g mrsjD;a;sh isÿ lsrSu.
          3. ffi,h ;=< mrsjykh i|yd wjYH mrsjyk wdYhsld ksmoùu.
          4. úI yrKh.
          5. Ca   whk .nvd lsrSu.
        

2+
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





f.d,a.s WmlrKh

me;,s uä fyda wdY tlu; msysá f.dkqjls.
msg; mDIaGh    - trans uqyqK; f,i y÷kajh.s
we;=<; mDIaGh -  cis uqyqK; f,i y÷kajh.s
cis uqyqK; ER j,g wdikakfha mj;.S
th ER j,ska meñfKk wdYhsld ,nd .k.S
trans uqyqK; u.ska i%dú wdYhsld wxl=r f,i mek ke.S wfkla mig .uka lrh.s
i%dù ffi, j, f.d,a.S ixlS¾K nyq,h.

















cisternae

cis face
Incoming transport vesicle

lumen

secreatory vesicle

trans face

newiy lorming vesicle

lD;H(-

1.øjH tla /ia lsÍu, weisrSu yd fnodyerSu.

2.fi,shqf,daia iy fi,shqf,daia fkdjk fmlaàka jeks ffi, ì;a;s ix>gl ksmoùu.
3.,hsidfidau ksmoùu.



,hsfidfidau

tall mg,hlska jgù we;s wdYhsld fõ.

cS¾K l%shdfõ oS odhl fõ.
ldfndayhsfâ%g, fm%daàk, ,smsv yd kshqlaf,hsla wï, ì| fy,Su W;afm%arKh lrk c, úÉfPaol tkaihsu wvx.=h.





lD;H (- 1. NlaIl ffi,sl;dj u.ska ,nd .kakd wdydr wxY= cS¾Kh lrhs.
2. nysIa ffi,sl;dj u.ska wjfYaI øjH ffi,fhka msg;g mrsjykh lrhs.
3. f.ù .sh bkaøhsld cS¾Kh lrhs.
4. iajhx cS¾Kh fya;=fjka ffi, ñh hEug fya;= fõ.



14

fmfrdlaisfidau

 TlaislrK tkaihsu wvx.= mg,uh wdYhsld fõ.

tall mg,uh fõ.
Ydl yd i;a;aj ffi, foflysu wvx.=h.
fuh ;=< we;s tkaihsu H O  ì| fy<Su W;afm%arKh lrh.s2 2







lD;H (- 

1. fmfrdlaihsv j, úI yrKh.

2. Ydl j, m%Nd iajikh isÿ lsrSu.

.a,fhdlaisfidau    úfYaIKh jQ fmfrdlaisfidau j¾.hls.

                    ixÑ; wdydr f,i nyq,j fïoh .nXd lr we;s îc jeks Ydl mgl ;=< fïjd yuqfõ.
                    fïjd u.ska fïo wï, iSks njg mrsj¾;kh lrhs.
                   

                   












uhsfgdfldkaä%hd 

iqkHIaÀl ffi,hl we;s nyq,;u bkaøhsld j,ska tlls.
os.eá yeXhla .kS.
oaú-mg,uh fõ.
msg; mg,h isks÷h.
we;=<; mg,h mQrlh ;=<g fkrSfuka ñhr idohs.
ñhr ksid tys mDIaÁh lafIa;% M,h jeä ù we;.
ñhr j, ijDka; wxY= msNsghs.
msg; yd we;=<; mg, w;r wjldYh wka;¾ mg, wjldYhhs.
we;=<;skau we;s fldgi mQrlhhs.
ta ;=< 70 s rhsfndafidau, pl%Sh DNA wKq, fmdiafmAÜ lKsld yd tkaihsu we;.
mQrlh ;=< ffi,Sh Yajikfha fl%ìia pl%hg wjYH tkaihsu we;.
ñhr j, mg,fha bf,lafg%dak mrsjyk odufha Tlaisldrl fmdiafmdrhs,SlrKh i|yd w;HdjYH fm%daàk iy  .
tkaihsu wXx.= fõ. .























outer membrane

cristae

ribosomes

matrix

inner membrane

intermembrane spac

DNA




lD;H - 1. ijdhq Yajikh u.ska ATP ixYaf,aIKh lrhs.

         2. m%Nd Yajikhg odhl fõ.
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 yrs; ,jh $ Chloroplast

oaú-W;a;, ldp yeXe;s oaú;aj mg,uh bkaøhsldjls.
Ydl ffi, ;=< yd iuyr fm%dáiagdjka ;=< yuqfõ.
we;=<; yd msg; mg, isks÷h.
tajd w;r b;d mgq wka;¾ mg, wjldYh we;.
yrs; ,jh we;=<; ;j;a mg, moaO;shla msysghs.
fuu mg, u.ska ;hs,fldhsX f,i ye|skafjk me;,s mg,uh wdYhsld ;khs.
fuu ;hs,fldhsX tlu; tl iuQyh iy ixúOdkh ùfuka mxcr lKsld fyj;a .%ekd idohs.
fuu mxcr lKsld tlsfkl iïnkaO lrñka wka;¾-mxcr lKsld iQia;r msysgh.s
m%Nd ixYaf,aIl j¾Kl wKq iuQykh ù we;s jk m%Nd moaO;s ;hs,fldhsX mg, j, .s,S mj;S.
;hs,fldhsX j,g msg;ska we;s ;r,h mxcrhhs. 
mxcrh ;=< pl%Sh DNA ^ yrs; ,j DNA & 70 s rhsfndfidau, fndfyda tkaihsu, msIaG lKsld yd ,smsX ì|s;s we;.

























lD;H (-  m%NdixYaf,aIKh

ffi,Sh iels,a, ( Cytoskeleton)
ffi,fha yeXh mj;ajd .ekSug odhl jk ffi, ma,diaufha we;s ikaOdrl jHQyhls.

ffi, ì;a;s fkdue;s i;a;aj ffi, j,g jXd;a jeo.;a jHQyhls.
fm%daàk iQ;%sld yd laIQø kd,sld j,ska ;ekS ke;.
wjYH;djhg wkQj leãug yd kej; iEoSug yels ksid .;sl jHQyhls.
ffi, iels,a, my; ix>Gl j,ska ;ekS we;. tkï,
 1. laIQø kd,sld

2. lAIQø iQ;%sld $ welaàka iq;%sld 
3. w;rueos iQ;%sld }











drop of lipids

inner membrane
intermembrane  spaceouter membrane

granum

starch granule chloroplast DNA

stroma

ribosomeLamella

thylakoid

Chloroplast

fm%daàk iQ;%sld
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laIqø kd,sld, laIQø iQ;%sld iy w;rueos iq;%sld w;r fjkialï

,CIKh
lAIQø kd,sld 

^áhqìhq,ska nyq wjhúl&
laIQø iQ;%sld

^ welaàka iQ;%sld & w;rueos iQ;%sld

jHQyh
- l=yruh kd, fõ 
- ì;a;sh áhqìhq,ska wKq 
  ia:ïN13 lska ;ekS we;

- tlsfkl fjˆKq welaàka mg 
  2lskaa iEoS we;
- tla tla mgh welaàka Wm tall 
  j, nyq wjhúlhls

;ka;=uh fm%daàk j,ska iE¥Kq 
w;sYhska oÕr .eiqKq >k 
/yekls

fm%daàk
Wm tall

áhqìhq,ska welaàka
ffi, j¾.h u; r|d mj;sk 
úúO fm%daák lsysmhlska tlls 
    Wod ( flràka

m%Odk 
lD;H

- ffi,fha yeXh mj;ajd 
   .ekSu.

- ffi, j, p,k we;s lsrSu.
  ^ mlaIau yd lYSld u.ska &

- ffi, úNdckfha oS  .
  j¾Kfoay p,khg..
- bkaøhsld p,khg.

- ffi,fha yeXh mj;ajd .ekSu 
   ^wd;;s ord .ekSfï tall&

- ffi, j, yeXh fjkia lsrSug.
- fmAYs ixfldapkhg.
- Ydl ffi, j, ffi, ma,diaóh  .
  ixirKhg

- ffi, p,k we;s lsrSug.
  ^ jHdc mdo iEoSu u.ska &
- i;a;aj ffi, j, ffi, 

úNdckfhaoS fNaok we,sh iEoSug..

- ffi,fha yeXh mj;ajd .ekSu 
   ^wd;;s ord .ekSfï tall&.

- kHIaGsh yd iuyr fjk;a .
  bkaøhsld iú ùug.

- kHIAGsl ;,dj iEoSug. 
  
a



ffi, iels,af,a lD;Hka (- 

df
ffi, ma,diuhg ikaOdrKh ,nd oSu.
bkaøhsld iy ihsfgdfid,fha we;s tkaihsu ksYaÑ; ia:dk j, r|jd ;eîu.
ffi, ma,diaóh p,k iy ffi, ma,diaóh ixirKhg odhl ùu.
bkaøhsld ia:dk.; lr ;nd .ekSu.
wjYH jQ úg j¾Kfoay j, p,k i|yd.
ffi,fha yeXh mj;ajd .ekSu. ^ m%%Odk jYfhka i;a;aj ffi, j, &













Plasma 
Membrane

Endoplasmic
Reticulum

Ribosomes

Microfilamonts
and Intermediate
Fllaments

Microtubule

Mitochondrion
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 mlaIau yd lYsld

fïjdfha fmd¥ jHqyhla we;.
lYsld os.= jHQy ^1000 um& jk w;r ffi,hl tlla fyda lSmhla ;sìh yel.
mlaIu idfmalaIj flá jHQy ^25 um& jk w;r ffi,hl mlaIau rdYshla fma<s jYfhka msysghs.
fïjd iEoS we;af;a laIQø kd,sld ixúOdkh ùfuks.
tkï m¾hka; CIQø kd,sld hq., 9 la iy uOH CIQø kd,sld hq.,hlska iukaú; fõ.
CIQø kd,sld j, fuu jHQy ieleiau 9+2 jHQyh f,iska y÷kajhs.
mlaIAu yd lYSld ma,diau  mg,fhka wdjrKh ù we;. ^wka;#ffi,shhs&

fïjd ma,diauh ;=< we;s mdoia: foayhlg $ mdoia: lKSldjlg iú ù we;. 















lD;H (-
1. ixprK Wmdx.hla f,i l%shd lsrSu.  Wod - Paramecium

2. mgl j, u;= msáka ;r, mrsjykh.
3. äïn m%Kd, wdia;rKfha we;s mlaIau  äïnh .¾NdIh fj;g mrsjykh lsrSug Wojq fõ.

 mdoia: lKSldj lAIQø kd,sld ;%s;aj 9 lska iEoS we;.



 flakaøsld - ^Centrioles&

i;a;aj ffi, j, muKla yuqjk Wm ffi,Sh ix>glhls.

mg, j,ska jg ù ke;.
is,skaXrdldrj ieliqKq laIQø kd,sld j,ska ;ekS we;.
tla flakaøsldjl laIQø kd,sld ;%s;aj 9la ^9+0& j,hdldrj ieliS we;.
kHIaGshg wdikakj tlsfklg ,ïnlj ieliqKq flakaøsld 2 la msysá m%foaYh, flakaø foayh ^centrosome&.
f,i y÷kajhs.








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lD;H (-  ffi, úNdckfhaoS ;=rej yd ;¾l=j iEoSu

 uOH rsla;lh (Central Vacuole) 
Ydl ffi, ;=< yuqfõ.
;dk ma,diagh fyj;a rsla;l mg,fhka jg jQ úYd, jHQyhls.
wNHka;rh ;r,hlska msrS we;.
th ffi, hqIh fyj;a rsla;l hqIhhs.
th ihsfgdfid,fha ixhq;shg jXd fjkiah. 
rsla;l hqIfha wXx.= foa( 

lD;H (-1. c,h, iSks, whk, iy j¾Kl jeks øjH .nXd lsrSu.
         2. ffi,fha c, ;+,H;dj mj;ajd .ekSu.
         3. ffi, j,g ikaOdrKh iy Y+k;djh ,nd oSu.
         4. hqI j¾Kl u.ska iuyr Ydl j,g j¾Khla ,nd oSu.
         5. ffi,Sh l%shdjka i|yd wjYH ødjH ixfhda. .nXd lr ;eîu.

- c,h

- K  , C   jeks whk j¾. .
- we;eï úg c,fha oshfjk j¾Kl msysghs. aWod - wekaf;dihksk

+ I-












nysIa ffi,Sh ix>gl

 ffi, ì;a;sh ^cell wall&

Ydl ffi, j, we;s nysIa ffi,Sh jHqyhls.

i;a;aj ffi, j, ke;.
tfy;a m%d.a-kHIaGslhka, os,Sr yd we;eï fm%dáiagdjkag ;=kS iy iQkHuh ffi, ì;a;shla we;.
ffi, ì;a;sfha wXx.= ridhksl ixhq;sh úfYaIfhka úfYaIhg iy tlu Ydlfha we;s úúO ffi, wdldr  .
j,o fjkia fõ.

idudkHfhka ffi, ì;a;sfha fi,shqf,daia fmlaàka yd fyñfi,shqf,daia wXx.=h.
Bg wu;rj we;eï Ydl ffi, j, ,s.akSka yd iqfnrSka o wXx.=h.
Ydl ffi, j, ì;a;s wdldr folls. tkï, m%d:ñl ffi, ì;a;sh yd oaú;shsl ffi, ì;a;shhs.
<má ffi, j, m<uqj i%djh jkafka m%d:ñl ffi, ì;a;shhs. th Ydl ffi, j, ffi, úNckfha oS ;ekam;a 
jk ì;a;shhs.

m%d:ñl ffi, ì;a;shg jydu msg;ska fmlaàka f,i y÷kajk wef,k iqˆ fmd,sielrhsXhka fmdfydi;a .
;=kS ia:rhla f,i uOH iqia;rh we;. 

uOH iqia;rh u.ska hdno ffi, tlsfklg ne| ;nd .kS.
m%d:ñl ffi, ì;a;sh u; oDV ldrl øjH ;ekam;a ùu ksid oaú;shsl ì;a;sh oaú;shslj we;sfõ.
m%d:ñl ffi, ì;a;sh, 

- mdr.uH fõ
- idfmaCIj ;=kSh
- kuHYS,Sh
- nysIa ffi,Sh mQrlh yryd wl%uj;aj úisr hk fia ;ekam;a fi,shqf,daia ;ka;= j,ska iukaú;h. 
- ffi, ì;a;sfha we;s wjldY ;=<ska c,h .uka l< yel. tu ksid
  m%d:ñl ì;a;sh c,h i|yd mQ¾K mdr.uH fõ.

oaú;shsl ì;a;sh ;ekam;a jkafka ma,diau mg,h yd m%d:ñl ffi, ì;a;sh w;rh.


















- th ;o øjH j,ska iE¥Kq ia:r lsysmhlska hqla; oDV jHqyhls.
- fi,shqf,daia j,g wu;rj ,s.akSka, iqfnrSka jeks wmdr.uH øjHo oaú;shsl ì;a;sfha .
  wXx.=h.
- ,s.akSka nodu u.ska fi,shqf,daia ;ka;= tlg r|jd ;nd .ksñka oDV mQrlhla idohs.
- thska ffi, ì;a;shg wu;r ikaOdrKhla ,nd foa.

ffi, ì;a;sfha we;s l+ yryd úysfok ma,diau nkaO u.ska hdno ffi, j, ffi, ma,diau iïnkaO lrhs.

ffi, ì;a;sfha lD;hka (- 
1. wdrCIdj yd ikaOdrKh
2. ffi,hg c,h we;=ˆ jk úg Y=k;dj jeä Öug bX ,ndfohs.
3. Y=k;djfha oS ffi,h msmsrSu j<lajhs.
4. ffi, j¾Okh md,kh iy iSud lrhs.
5. wefmdma,diag ud¾.fha ix>glhls.
6. ffi,fha yeXh mj;ajd .kS.
7. .=re;aj n,hg tfrysj Ydlh iDcqj ord isà.




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 ffi, ikaê (cell junctions)

hdno ma,diau mg, iïnkaO lrk jHQy fõ.

iDcq fN!;sl iïnkaO;d iys; m%foaY yryd wka;¾ l%shd iy ikaksfõokh lrhs.
 lD;Hh - hdno ffi, j, wNHka;r ridhksl mrsirh iïnkaO lrhs.




 i;a;j ffi, j, ffi, ikaê  j¾. 3 ls. 

.i. ;o ikaê(- ffi, jgd ikak;sl f,i uqød idok úYsIaG fm%daàk u.ska hdno ffi, j, ma,diau 
  mg, iïnkaO lrhs.  

lD;H - wka;¾ ffi,Sh wjldY ;=<ska nysIA ffi,Sh ;r,h ldka¥ ùu j<lajhs. 
         Wod. ifï wmsÉPoh  

ii. fXiafudfidau $ kex.=rï ikaê (- Yla;su;a ne|Sula i|yd w;r ueos iQ;%sld u.ska hdno ffi, j, 
   ffi, iels,a, hdka;%slj ;oska iïnkaO lrhs. 
                      Wod. fmaYS mglh

tla ffi,hl isg hdno ffi,hg ffi, ma,diaóh kd,sldiii. ysoeia ikaê $ ikaksfõok ikaê(- .
   imhhs.  ysoeia ikaê j, whk, iSks, wï, j,g .uka l< yels is¥re wdjrKh lrk úfYaI
   mg, fm%daàk we;. 
   

lD;H (- iDcq iïnkaO;d u.ska hdno ffi, w;r ix{d iy øjH yqjudrejg
          bX ie,iSu.
        Wod -  yD;a fmaYs, i;a;aj l<,

ma,diau nkaO
          

i;a;aj ffi, jgd ffi, ì;a;shla fkdue;s ksid tajd jgd msysgk ndysr wdjrKh f,i mj;S.

fuys m%Odk ix>Gl jkafka, ffi, u.ska i%jh lrkq ,nk .a,hsfld fm%daák iy fjk;a ldfndayhsfâ%g wXx.= .
wKqh.

fndfyda i;a;aj ffi, j, nyq,ju wXx.= .a,hsfld fm%daàkh jkafka fld,eckah. tu.ska ffi,hg msg;ska .
Yla;su;a ;ka;= idohs.

fuu fld,ecka ;ka;= .s,S we;af;a ffi, u.ska i%djh lrk fm%daàfhda.a,hslEka cd,hlhs.

lD;H (- 
        1. ffi, mDIaGh u; wdrCIl ia:rhla idohs. 
        2. ffi, iels,a, iy nysIa ffi,Sh mQrlh w;r iïnkaO;djhla we;s
            lrhs.
        3. hdka;%sl yd ridhksl ix{d f.k hEug iyNd.S ùu u.ska ffi,  
            j, yeisrSu flfrys n,mEï we;s lrhs. 












          ffi, ì;a;s ;=<ska osfjk wkaùCISh kd,sldfõ. 

          tajd hdno ffi, j, ffi, ma,diau w;r we;s ffi, ma,diaóh cSù iïnkaO;djkah. 
          fïjd ffi, ma,diaufhka msreKq mg, j,ska wdia;rKh jQ kd,sldh. 





i;a;aj ffi, j, nysIa ffi,Sh mQrlh ( Extra Cellular Matrix / ECM)

20

ieliqu - ta.ta.ã. w;=fldar<
          rdcisxy uOH úoHd,h
          rejkaje,a,.   
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