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tho foKku (Biology, ck;ksykWth) foKku dh og 'kk[kk
gS ftlds vUrxZr tho/kfj;ksa dk vè;;u fd;k tkrk gSA

ck;ksykWth (Biology ; Bios = thou] life + logos =

vè;;u) 'kCn dk iz;ksx lcls igys ySekdZ (Lamarck) rFkk
Vªfojsul (Treviranus) uked oSKkfudksa us lu~  esa fd;k
FkkA

vjLrq dks tho foKku dk tud (Father of Biology)

dgrs gSaA
tho foKku dh fofHkUu 'kk[kkvksa ds tud

 'kk[kk tud
tho foKku (Biology) vjLrw
ouLifr foKku (Botany) fFk;ksÚSLVl
thokf'edh (Palaeontology) fy;ksukMksZ Mh foUlh
lqtufudh (Eugenics) ,iQ- xkYVu
vk/qfud ouLifr foKku fyfu;l
(Moden Botany)

izfrj{kk foKku (Immunology) ,MoMZ tSuj
vkuqoaf'kdh (Genetics) xzsxj tkWgu es.My
vk/qfudh vkuqoaf'kdh Vh-,p- ekWxZu
(Modern Genetics)

dksf'kdk foKku (Cytology) jkWcVZ gqd
ouLifr fp=k.k ØsfV;l
(Botanical Illustrations)

ikni 'kkjhfjdh (Plant Anatomy) ,u- fxmQ
tUrq foKku (Zoology) vjLrw
ofxZdh (Taxonomy) yhfu;l
fpfdRlk'kkL=k (Medicine) ghIiksØsVl
vkSfrdh (Histology) eklsZyksa eSYihth
mRifjorZu fl¼kUr ds tud áwxksa Mh- ozht
(Mutation Theory)

rqyukRed 'kkjhfjdh th- D;wfo;j

(Comparative Anatomy)

dod foKku (Mycology) ekbdsyh
ikni dk;Zf;dh LVhiQu gsYl
(Plant Physiology)

thok.kq foKku (Bacteriology) Y;wosugkWd
lw{e tho foKku (Microbiology) ywbZ ik'pj
Hkkjrh; dod foKku bZ- ts- cqV~yj
(Indian Mycology)

Hkkjrh; czk;ksykWth vkj- ,l- d';i
(Indian Bryology)

Hkkjrh; ikfjfLFkfrdh vkj- feJk
(Indian Ecology)

Hkkjrh; 'kSoky foKku ,e- vks- ,- vk;axj
(Indian Phycology)

vk/qfud Hkzw.k foKku okWu cs;j
(Modern Embroyology)

thoksa ds lkekU; y{k.k
(Common Features of Living Beings)

lHkh thoksa esa fofHkUurkvksa ds ckotwn dqN fo'ks"krk;sa ;k
lkekU; y{k.k ik;s tkrs gSa] ftuds vk/kkj ij mUgsa futhZo
oLrqqqqq q q qvksa ls vyx fd;k tkrk gSA bu y{k.kksa ;k fo'ks"krkvksa dks
gh tSfod fØ;k;sa ;k thoksa dk y{k.k dgrs gSaA thoksa ds
lkekU; y{k.k fuEukuqlkj gSa µ

dksf'kdh; laxBu (Cellular organisation) : dqN thoksa
dks NksM+dj lHkh thoksa esa dksf'kdh; laxBu ik;k tkrk gS rFkk
os cgqr lh dksf'kdkvks ls cus gksrs gSaA

mikip;h fØ;k;sa (Metabolic activities) : thoèkkfj;ksa
ds 'kjhj esa dqN vkarfjd fØ;k;sa gksrh gSa] ftUgsa mikip;h
fØ;k;sa dgrs gSaA buesa ls dqN fØ;k;sa jpukRed (anabolic)

gksrh gSa] ftuls thonzO; curk gS rFkk mQtkZ lafpr (store) gksrh
gS] tcfd dqN fØ;k;sa fouk'kkRed (catabolic) rFkk muesa
thonzO; dk ßkl gksrk gS rFkk mQtkZ eqDr gksrh gSA

oqf¼ (Growth) :  lHkh tho/kfj;ksa esa o`f¼ djus dh
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{kerk ik;h tkrh gSA
vkdkj (Form) :  izR;sd tho/kjh ds 'kjhj dk ,d

fuf'pr vkdkj gksrk gSA
xfr (Movement) :  lHkh thoksa esa izpyu ;k xfr dk

xq.k ik;k tkrk gSA
míhiu'khyrk (Irritability) :  izR;sd tho/kjh esa okrkoj.k

esa laiUu gksus okys HkkSfrd ,oa jklk;fud míhiuksa dks xzg.k
djus dh {kerk ik;h tkrh gSA bls gh míhiu'khyrk dgrs gSaA

'olu (Respiration) :  izR;sd tho/kjh 'olu djrk
gSA bl fØ;k esa tho vkDlhtu ysrk gS rFkk dkcZu MkbvkDlkbM
NksM+rk gSA bl fØ;k ds ifj.keLo:i mQtkZ eqDr gksrh gSA ;g
mQtkZ tho/kfj;ksa dh tSfod fØ;kvksa esa iz;qDr gksrh gSA

vuqdwyu (Adaptation) :  izR;sd tho/kjh esa vuqdwyu
dh {kerk ik;h tkrh gS] ftlds iQyLo:i og vius vkidks
ifjfLFkfr;ksa ds vuqdwy <kyrk gSA

iztuu (Reproduction) :  izR;sd tho/kjh esa iztuu
dh {kerk ik;h tkrh gS] ftlds iQyLo:i og vius gh leku
tho mRiUu djrk gSA

iks"k.k (Nutrition) :  izR;sd tho/kjh mQtkZ izkIr djus
ds fy;s Hkkstu djrk gS] ftls iks"k.k dgrs gSaA iks"k.k ds
iQyLo:i fufeZr mQtkZ dk iz;ksx tho/kkjh fofHkUu dk;ks± esa
djrk gSA

thou pØ (Life-cycle) :  izR;sd tho/kkjh ,d fuf'pr
thou pØ dk ikyu djrk gSA thoupØ esa tUe] o`f¼]
iztuu rFkk e`R;q bR;kfn fØ;k;sa Øec¼ <ax ls gksrh gSaA

e`R;q (Death) :  izR;sd tho/kjh esa ,d ,slh voLFkk Hkh
vkrh gS] tc mldh leLr tSfod fØ;k;sa cUn gks tkrh gSa rFkk
tho/kkjh futhZo gks tkrk gS vFkkZr mldh e`R;q gks tkrh gSA

tho foKku dh çeq[k 'kk[kk,¡
ofxZdh (Taxonomy) : tho foKku dh bl 'kk[kk esa

thoksa dks [kkstus] igpkuus] mudk ukedj.k djus rFkk var esa
muds xq.kksa ,oa mudh fo'ks"krkvksa ds vk/kj ij mUgsa fuf'pr
lewg ;k oxZ esa j[kus dk dk;Z djrs gSaA

vkdkfjdh (Morphology) : bl 'kk[kk esa thoksa ds
Lo:i (form) vkSj muds ckÞ; vkdkj (external features) dk
vè;;u djrs gSaA

'kkjhfjd (Anatomy) : blesa tarqvksa ,oa ikS/ksa dh vkarfjd

lajpukvksa dk vè;;u fd;k tkrk gSA
HkkSfrdh  (Histology) : blds varxZr thoksa ds fofHkUu

izdkj ds mrdksa dk vè;;u fd;k tkrk gSA
dkf;Zdh (Physiology) : blesa thoksa ds vUnj gksus okyh

fofHkUu tSfod fØ;kvksa tSls & ikpu] 'olu] mRltZu vkfn
dk vè;;u fd;k tkrk gSA

dksf'kdk tho foKku (Cell Biology or Cytology):

blesa dksf'kdkvksa dh lajpuk] dk;Z] iztuu vkSj thou pØ dk
vè;;u fd;k tkrk gSA

tho jlk;u (Biochemistry) : thofoKku dh bl 'kk[kk
ds varxZr thfor dksf'kdkvksa ds vanj mifLFkr fofHkUu jklk;fud
inkFkks± tSls & dkcksZgkbMªsV] izksVhu] U;wfDyd vEy rFkk mikip;h
fØ;kvksa esa muds ;ksxnku dk vè;;u djrs gSaA

vk.kfod tho foKku (Molecular Biology) : blesa
dksf'kdkvksa esa mifLFkr vkuqoaf'kd inkFkksZa dk vè;;u fd;k
tkrk gSA

HkzkSf.kdh (Embryology) : tho foKku dh bl 'kk[kk ds
varxZr ;qXed tuu (gametogenesis), fu"kspu (fertilisation),

;qXeut (zygote) rFkk Hkzw.kksa (embryo) dh jpuk dk vè;;u
fd;k tkrk gSA

vkuqokaf'kdh (Genetics) : blds varxZr] thoksa esa ik;h
tkus okyh fofHkUurk] lekurk ,o vkuqokaf'kdrk dk vè;;u
fd;k tkrk gSA

ikfjfLFkfrdh (Ecology) : og 'kk[kk gS] ftlesa thoksa
ds vkilh vkSj okrkoj.k ds laca/ksa dk vè;;u fd;k tkrk gSA

thokf'edh (Palaeontology) : blesa thok'eksa (fossils)

dk vè;;u fd;k tkrk gSA ikni thokf'edh (Palaeobotany)

esa ikni thok'eksa dk rFkk tarq thokf'edh (Palaeozoology)

esa tarq thok'eksa dk vè;;u fd;k tkrk gSA
ekuo foKku (Anthropology) : bl 'kk[kk esa ekuo ds

mn~Hko ,oa fodkl laca/h rF;ksa dk vè;;u djrs gSaA
varfj{k tho foKku (Exobiology) : bl 'kk[kk ds

varxZr i`Foh ds vykok vU; xzgksa esa thou dh laHkkoukvksa
bR;kfn dk vè;;u fd;k tkrk gSA

lqtufudh (Eugenics) : bl 'kk[kk ds varxZr vkuqoaf'kdrk
ds vk/kj ij ekuo tkfr dks Js"B cuk;s tkus dh fof/;ksa dk
vè;;u djrs gSA
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e/qeD[kh ikyu (Apiculture) : blesa e/qefD[k;ksa ds
ikyu ls lacaf/r fofHkUu rF;ksa dk vè;;u djrs gSaA

thok.kq foKku (Bacteriology) : blds varxZr thok.kqvksa
dk vè;;u fd;k tkrk gSA

js'ke dhV ikyu (Sericulture) : blds varxZr flYd
iSnk djus okys dhM+ksa dks ikyus rFkk muls js'ke fudkyus dh
fof/ dk vè;;u djrs gSaA

eRL; ikyu (Pisciculture) : blds varxZr eRL; ikyu
dk vè;;u djrs gSaA

iQksjsfUld foKku (Forensic Science) : tho foKku dh
bl 'kk[kk ds varxZr :f/j oxZ] vaxqfy;ksa ds fpUg (finger

prints) bR;kfn dk vè;;u dj bldk mi;ksx vijk/h dk irk
yxkus esa fd;k tkrk gSA

nqX/ foKku (Dairy Science) : blds varxZr nqX/ mRiknu
dh fof/;ksa rFkk mls c<+kok nsus ds rjhdksa dk vè;;u djrs
gSaA

dqDdqV ikyu foKku (Poultry Science) : blds varxZr
eqxhZ] gal] cÙk[k bR;kfn ds ikyu&iks"k.k rFkk muds lq/kjksa
bR;kfn dk vè;;u djrs gSaA

ou foKku (Forestry) :  blds rgr~ oujksi.k dh fof/
;ksa] muds laj{k.k ,o dVkbZ bR;kfn dk vè;;u fd;k tkrk gSA

i'kq foKku (Veterinary Science) : blds varxZr ikyrw
i'kqvksa ds j[k&j[kko rFkk muds LokLF; vkfn dk vè;;u
djrs gSaA

fodkl (Evolution) : blesa thoksa ds mn~Hko ,oa fodkl
dk vè;;u fd;k tkrk gSA

iq"i foKku (Anthology) : blesa iq"iksa dk vè;;u
fd;k tkrk gSA

i{kh foKku (Ornithology) : blesa if{k;ksa dk vè;;u
fd;k tkrk gSA

eRL; foKku (Ichthyology) : blesa eNfy;ksa dk vè;;u
fd;k tkrk gSA

iQy foKku (Pomology) : blesa iQyksa dk vè;;u
fd;k tkrk gSA

Hks"kxq.kt foKku (Pharmacology) : nokb;ksa ls lEcafèkr
vè;;u rFkk nokbZ;ka cukus ds rjhdksa bR;kfn dk vè;;u bl
'kk[kk esa fd;k tkrk gSA

o{̀k lao/Zu (Arboriculture) : ltkoVh o{̀k rFkk >kfM+;kaas
dk vè;;u fd;k tkrk gSA

m|ku foKku (Horticulture) : m|kuksa dk vè;;uA
fd;k tkrk gSA

lfCt;ksa dh Ñf"k (Olericulture) : lfCt;ksa dk vè;;u
fd;k tkrk gSA

dkWfMZ;ksykWth (Cardiology) : ân; dh lajpuk ,oa
dk;Z dk vè;;u fd;k tkrk gSA

fgeSVksykWth (Haematology) : :f/j dh lajpuk ,oa
dk;Z dk vè;;u fd;k tkrk gSA

U;wjksykWth (Neurology) : raf=kdk ra=k (nervous system)

dh lajpuk ,oa dk;ksZa dk vè;;u fd;k tkrk gSA
Øk;kstsfuDl (Cryogenics) : tarqvksa ds 'kjhj ij 'khr

(BaM) dk vè;;u fd;k tkrk gSA
bE;wuksykWth (Immunology) : tarqvksa ds 'kjhj dh izfrjks/

d {kerk (resistance power) dk vè;;u fd;k tkrk gSA
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• izR;sd thoèkkjh dk 'kjhj ,d ;k vusd NksVh&NksVh
jpukvksa ls fufeZr gksrk gS] ftUgas dksf'kdk (Cell) dgrs gSa]
dksf'kdk thoèkkfj;ksa dh jpukRed ,oa fØ;kRed bdkbZ
gSA dksf'kdk dh [kkst 1665 esa jkcVZ gqd us dhA jkcVZ
gqd dk vè;;u mudh iqLrd ekbØksxzkfQ;k
(Micrographia) esa izdkf'kr gqvkA

dksf'kdk foKku dh egRoiw.kZ [kkst

frfFk   oSKkfud       [kkst

1833 jkcVZ czkmu dsUnzd

1838 dkVhZ o MqtkfMZu thonzO; ¼izksVksIykTe½s

1861 'kwYt thonzO; fl)kUr

1867 dsesfy;ks xkWYxh xkWYxh ckWMh midj.k

1869 ÝsMfjd fe'kj dsUnzdh; vEy

(Nuclein or Nucleic acid)

1888 okYMs;j Øksekslkse

1955 iSykMs jkbckslkse

1957 Mh Mqos ykblkslkse

1850 csUMk ekbVksdkWfUMª;k

1909 tksgsUlu thu 'kCn dk izfriknu

1897 xkfuZ;j var% iznzO; tkfydk

dksf'kdk ds izdkj
• jpuk ds vkèkkj ij dksf'kdk,a nks rjg dh gksrh gSa&

1- izksdSfj;ksV dksf'kdk (Procaryote Cell)

2- ;wdSfj;ksV dksf'kdk (Eucaryote Cell)

dksf'kdk dh vkdf̀r ,oa vkdkj
• vkd`fr µ csyukdkj] v.Mkdkj] xksykdkj] vk;rkdkj]

cgqHkqthA

• lkekU;r% bldh yEckbZ] pkSM+kbZ o eksVkbZ (10µ - 200µ)

rd gksrh gSA

• lcls NksVh dksf'kdk ekbdksIykTek xSfylsfIVdek (Myco

Plasma Galliseptiama) ¼O;kl&0-1µ½

• lcls cM+h dksf'kdk vkWfLVªp ¼'kqrqjeqxZ½ i{kh ds vaMs dh
gksrh gSA

• euq"; esa dksf'kdkvksa dh la[;k 1014 vkadh xbZ gSA

dksf'kdk ds eq[; Hkkx
(Main Parts of Cell)

- dksf'kdk fHkfÙk (Cell Wall)

;g v)Z Bksl ,oa cká ijr gS tks dksf'kdk nzO;
(Cytoplasm) ls fufeZr inkFkZ gSA ;g 'kSokyksa ,oa gfjr
ikSèkksa esa lsyqykst ls fufeZr gksrh gS rFkk dodksa esa ;g
dkbfVu dh cuh gksrh gSA tUrq dksf'kdkvksa esa bldk
vHkko gksrk gSA dksf'kdk fHkfÙk dsoy ikni dksf'kdkvksa
esa ik;h tkrh gSA

- thoæO; dyk (Cell membrance)

bldh lajpuk ds ckjs esa lokZfèkd ekU;rk ¶ywM ekstsd
vkdkj (Fluid Mosaic Model) dks feyh gSA bldk
eq[; dk;Z folj.k ;k ty dk ijklj.k (Osmosis)

fØ;k ij fu;a=.k] ATP cukus ,oa bysDVªkWu ds vkokxeu
(Carrier) gsrq dk;Z djuk gSA

- ekbVksdkWfUMª;k (lw=kdf.kdk)
;s naMkdkj] iqfVdk;e; dksf'kdkax gS] izR;sd nksgjh
f>Yyh ls f?kjk gksrk gSA bles ,atkbe }kjk dksf'kdh;
'olu gksrk gS] ftlls ÅtkZ mRiUu gksrh gS] blh
dkj.k bls dksf'kdk dk ÅtkZ?kj dgk tkrk gSA
ekbVksdkWfUMª;k esa dksf'kdk 'olu ls lacafèkr dk;Z] ATP

dk fuekZ.k ,oa Hkkstu dk vkWDlhdj.k gksrk gSA

- yod (Plastids)

;s dsoy ikni dksf'kdkvksa esa ik, tkrs gSa] vfèkdrj
yod esa o.kZd gksrs gSaA yod rhu izdkj ds gksrs gSaA

i) vo.khZ yod (Leucoplast)

 jaxghu ,oa vfu;fer vkdkj] blesa iÍfydk ¼xzsuk½
ugha jgrs gaSaA
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• ;s mu Hkkxksa esa feyrs gSa tgk¡ izdk'k ugh ig¡qprk
tSls& Hkwfexr tM+ o rukA

• ;fn vo.khZa yod esa LVkpZ laxzfgr gks rks bls
,ekbyksIykLV] ;fn olk ,oa rsy laxzfgr gks rks
bykb;ksIykLV ,oa izksVhu laxzfgr gks rks izksVhuksIykLV
dgrs gSaA

ii) o.khZyod (Chromoplast)

• jaxhu o.kZd nzO; % ;s yod Qyksa ds fNyds] Qwyksa
ds isVYl ¼ia[kqfM+;ksa½ esa ik, tkrs gSaA

• yky ukjaxh jax ds o.kZd esa dSjksfVu] ihys jax ds
o.kZd esa tSUFkksfQy] VekVj es ykbdksisu] pqdUnj
esa ohVjehu o.kZd tk, tkrs gSaA

iii) gfjr yod (Chloroplast)

• gjs ikSèks budh lgk;rk ls izdk'k la'ys"k.k djrs
gSaA

• gfjr yod esa i.kZgfjr (Chlorophyll) ik;k tkrk
gS] ftlds dkj.k ikSèks gjs fn[krs gSaA

• blesa dSjksfVu ,oa tSUFkksfQy uked o.kZd Hkh ik;k
tkrk gS] ftuls ifÙk;ksa dk jax ihyk gksrk gSA

- xkWYxhdk; (Golgibody)

;g tc ikSèkksa esa NksVh bdkb;ksa esa gksrs gSa rks tkyhdk;
¼fMfDV;kslkse½ dgykrs gSaA ;g dksf'kdk dk ókoh vaxd
(Secretary Organ) gSA ;g eq[;r% dksf'kdkfHkfÙk vkSj
Cell plate dk fuekZ.k djrk gS] blesa olk ,oa izksVhu
vfèkd gksrs gSa fdUrq jkbckslkse d.k ugha gksrsA lcls
igyh ckj bls fcYyh dh dksf'kdk esa ns[kk x;kA ;s
dksf'kdk fHkfÙk ,oa ykblkslkse dk fuekZ.k djrs gSaA

- ykblkslkse (Lysosome)

;g bdkbZ f>Yyh dh xksykdkj lajpuk gS] blesa 24
izdkj ds ty vi?kVd ,Utkbe ik, tkrs gaS] bldk
eq[; dk;Z var% dksf'kdh ikpu gSA ;g dksf'kdk foHkktu
esa lgk;d gksrk gS] ikpu ds le; Lo;a QVdj inkFkksZ a
dk ikpu djrk gS] blfy, bls vkRegR;k dh FkSyh
(Suicide bage) Hkh dgrs gaSA ;g Carcino-genesis esa
;ksxnku djrk gS] ftlesa lkekU; dksf'kdk] dSalj dksf'kdk
(Cancer cell) dk :i èkkj.k dj ysrh gSA

- var%izæO; tkfydk (Endoplasmic Recticulum)

bldk vfo"dkj 1897 bZ- esa xkfuZ;j us fd;kA ;s
ufydkuqek [kks[kyh jpuk,a gksrh gSa] ftlds vanj xk<+k
nzO; Hkjk gksrk gSA ;s fo"kk.kq] thok.kq] uhy gfjr 'kSoky
rFkk Lruèkkfj;ksa ds yky jDr d.k (RBC) dks NksM+dj
lHkh vU; dksf'kdkvksa esa ik, tkrs gSaA

blds nks izdkj gSsa&
i) [kqjnjk ER& budh lrg ij jkbckslkse ik, tkrs

gaS] izksVhu la'ys"k.k ds fy,A

ii) fpduk ER& budh lrg ij jkbckslkse ugha ik,
tkrs gSa] fyfiM la'ys"k.k ds fy,A jkbckslkse dksf'kdk
nzO; esa vyx ls Hkh ik, tkrs gSaA

ER ds eq[; dk;Z
1- izksVhu lap; djuk]

2- Xykbdkstu mikip; esa lgk;rk djuk]

3- fofHkUu vkuqoaf'kd inkFkksZa dks dksf'kdk ds vaxksa rd

igq¡pkukA

- lw{e dk; (Microbodies)

• blesa ,dy dksf'kdk f>Yyh dh ijr ik;h tkrh
gSA ;s FkSyhuqek jpuk,¡] ikni ,oa tUrq dksf'kdkvksa
ds dksf'kdk nzO; esa fc[kjh gqbZ ikbZ tkrh gSaA

• buesa ,Utkbe Hkjk gksrk gSA budk fuekZ.k ER vkSj
xkWYxhdk; ls gksrk gSA

ekbØksckWMht nks rjg ds gksrs gSa&
i) ijvkWDlhlkse& tks izdk'k&'olu (Photo-respiration)

esa lgk;d gksrk gSA

ii) XykbvkWDlhlkse& tks XykbvkWDlkysV pØ esa Hkkx
ysrk gSA ;g eq[;r% olk ;qDr ikni dksf'kdkvksa esa
ik;k tkrk gSA

- dsUæd (Nucleus)

• dsUnzd] dksf'kdk dk lcls egRoiw.kZ vax gSA ;g dksf'kdk
esa gksus okyh leLr tSfod fØ;kvksa dk fu;a=.k djrk
gSA blfy, bls dksf'kdk dk fu;a=.k d{k Hkh dgrs gSaA

• ;g Lruèkkfj;ksa dh yky jDr df.kdkvksa esa ugha ik;k
tkrk gSA

• dqN izksVkstksvk ,oa 'kSoky o dodksa dh dqN tkfr;ksa esa
,d ls vfèkd dsUnzd ik, tkrs gaSA
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• ikni dksf'kdk esa bl fLFkfr dks ladksf'kdh (Coenocytic)

rFkk tUrq dksf'kdkvksa esa cgqdsUnzdh (Syncytical) dgrs
gaaSA

• thok.kq rFkk uhy&gfjr 'kSokyksa esa dsUnzd ds LFkku ij
ØksesfVu inkFkZ dksf'kdk ds eè; esa QSyk jgrk gSA

• ,sls dsUnzd esa dsUnzd dyk ugha gksrh gSA ,sls dsUnzd
okyh dksf'kdk izksdSfj;kfVd dksf'kdk dgykrh gSA

• dsUnzd esa DNA, RNA vkSj Øksekslkse ik;s tkrs gS] blfy,
dsUnzd dk vkuqokaf'kdh esa egRoiw.kZ LFkku gSA

dsUæd ds Hkkx µ eq[;r% pkj Hkkx

i) dsUæd dyk (Nuclear membrance)

;g ,d f}Lrjh; f>Yyh gS] ckgjh f>Yyh] ;g ,d ER

ls tqM+h gksrh gS] ftlij jkbckslkse d.k gksrs gSa ,oa
Hkhrjh f>Yyh likV gksrh gSA dsUnzddyk esa txg&txg
ij lw{efNnz gksrs gaS] ftlds }kjk dsUnzd nzO; ,oa
dksf'kdk nzO; esa fofHkUu inkFkksZaa dk vknku&iznku gksrk
gSA dsUnzd&dyk dksf'kdk foHkktu ds nkSjku lekIr gks
tkrh gSA

ii) dsUæd æO; (Nucleoplasm)

;g ,Utkbe xfrfofèk;ksa dk dsUnz gSA blesa xq.klw= vkSj
dsfUnzdk èkals jgrs gSa] ;g rdqZ rarq fuekZ.k (Spindle

fiber formation) esa Hkkx ysrk gSA

iii) dsfUædk (Nucleuolus)

blds pkjksa vksj dsUnzd&dyk (Nuclear membrane)

vuqifLFkr gksrh gSA ;g RNA vkSj QkLQksfyfiM~l ls
cus gksrs gSaA dsfUnzdk] dksf'kdk foHkktu esa izksQst ds
nkSjku lekIr gks tkrh gS rFkk VhyksQst ds nkSjku iqu%
mRiUu gks tkrh gSA dsfUnzdk esa r-RNA ¼jkbckslksey
RNA½ dk la'ys"k.k gksrk gSSA

iv) ØkseSfVu js'ks@rUrq (Chromatin fibre)

;g eq[;r;k DNA ls cuk gksrk gSA ;g vkuqoaf'kd
lwpukvksa dks lafpr djus o mUgsa ,d ih<+h ls nwljh
ih<+h esa izsf"kr djus ds fy, mÙkjnk;h gSA dksf'kdk
foHkktu ds le; ;g l?ku NM+uqek fiaMks&xq.klw=ksa
(Chromosome) esa la?kfur gks tkrs gaS] tks DNA ds gh
[kaM gksrs gaSA

- Øksekslkse vFkok xq.klw=k (Chromosome)

• foHkktu ds le; ØksesfVu tky ;k js'ksnkj xq.klw=ksa
esa cny tkrs gSaA

• xq.klw= dks lcls igys gkQfeLVj (Hofmeister) us
1848 es Pollen Mother Cell Tradescantia esa ns[kkA

• xq.klw=ksa dks vkuqoaf'kdh; okgd Hkh dgrs gSa]
jklk;fud ǹf"V ls xq.klw= U;wfDy;ksizksVhu ds v.kqvksa
ls cus gksrs gSaA

xq.klw=kksa dk dk;Z
• vkuqoaf'kdh xq.kksa ,oa y{k.kksa dks ,d ih<+h ls nwljh

ih<+h esa igq¡pkukA

- jkbcksslkse
• [kkst  µ iSykMs
• r-RNA dk 2@3 Hkkx blls cuk gksrk gS] jkbckslkse

eq[;r% nks izdkj ds gksrs gSa% dksf'kdk esa] vkSj

(i) 70 type & ;g izksdSfj;ksfVd dksf'kdk esa

(ii) 80 type & ;g ;wdSfj;ksfVd dksf'kdk esa ik;k tkrk
gSA

• bldk eq[; dk;Z çksVhu la'ys"k.k gksrk gS blfy, bls
izksVhu dh QSDVªh Hkh dgrs gSaA

• ;s DyksjksIykLV] dsUnzd] ekbVksdkWfUMª;k] ER rFkk dksf'kdk
nzO; esa ik;s tkrs gSaA

- lsUVªkslkse (Centrosome)

lsUVªkslkse dsoy izk.kh dksf'kdkvksa esa ik;k tkrk gSA
;g nks lsUVªh;ksyksa ¼rkjd dsUnzksa½ ls cuk gksrk gS] bls
fMIykslkse Hkh dgrs gSaA bldk eq[; dk;Z dksf'kdk
foHkktu ds le; rdqZ rUrq (Spindle fibre) cukuk gSA

- LiQhjkslkse (Sphaerosome)

bldh izd̀fr olh; gksrh gS vkSj bldk eq[; dk;Z olk
la'ysf"kr djuk gSA ,dy dksf'kdk f>Yyh dh ijr ls
f?kjh gksrh gSA bldk fuekZ.k vUr% iznzO; tkfydk (ER)

ls gksrk gSA

DNA vkSj RNA

DNA (De oxyribonucleic Acid)

• DNA ,d izdkj dk U;wfDyd vEy gS] ftldk v.kqHkkj
mPp gksrk gSA DNA esa Mh&vkWDlhjkbckst 'kdZjk vkSj
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QkLQksfjd vEy ds vykok ,Mhuhu] Xokfuu] Fkkbfeu
,oa lkbVksflu uked ukbVªkstuh {kkjd Hkh ik, tkrs
gSaA

• 1953 esa okVlu vkSj fØd us DNA dk Mcy gsfyDl
ekMy (Double Helix Model) crk;k ftlds fy, mUgsa
1962 esa ukscsy iqjLdkj iznku fd;k x;kA

DNA ds dk;Z
 DNA vkuqoaf'kd xq.kksa dk okgd ,oa thou dk

jpukdÙkkZ gSA

 ;g ,Utkbe o izksVhu ds fuekZ.k dks fu;af=r djrk
gSA

RNA (Ribonucleic Acid)

• ;g dsUnzd esa FkksM+h ek=k esa rFkk dksf'kdknzO; jkbckslkse
,oa vU; dksf'kdkaxksa esa vfèkdrk esa ik;k tkrk gSA
bldh lajpuk esa lnSo ,d lw= ;k dq.My gksrk gS]
viokn& ^^fjgvkŝ ^ (Rheo) uked ok;jlA RNA nks
lw=ksa ;k J`a[kykvksa dk cuk gksrk gS] bldk v.kqHkkj
DNA ls de gksrk gS] RNA esa Fkkbfeu ds LFkku ij
;wjsfly ¼ikbfjfefMu½ uked {kkjd ik;k tkrk gSA

RNA ds dk;Z
1- ;g ekuo cqf) dh rhozrk c<+krk gSA

2- izksVhu dk la'ys"k.k djrk gSA

3- dqN ikni okbjlksa esa ;g vkuqoaf'kd inkFkZ ds

okgd dk dk;Z djrk gSA

RNA rhu izdkj dk gksrk gS %µ
• jkbckslksey RNA (Ribosomal RNA or r-RNA)

;s jkbckslkse esa ik, tkrs gaSA ;g dsfUnzdk esa DNA ls
curk gSA ;g dqy RNA dk 80% gksrk gSA

• lans'kokgd (Messenger - RNA or m-RNA)

dqy RNA dk 3-5%, DNA ls curk gSA ;g fdl
izdkj ds izksVhu dk fuekZ.k gksuk gS] bldh lwpuk ykrk
gSA vehuksa vEy dks pquus esa enn djrk gS] bldk
ukekadj.k tSdc vkSj eksukM us fd;kA

• LFkkukarj.k (t-RNA or Soluble RNA)

dqy RNA dk 10&15% Hkkx] lcls NksVk gksrk gSA
dksf'kdk nzO; esa ik;k tkrk gS rFkk eSlsUtj RNA vkSj

vehuks ,flM esa lacaèk LFkkfir djrk gS ;g izksVhu
la'ys"k.k ds le; vehuksa vEyksa dks ,d= dj jkbckslkse
rd ys tkrk gSA

dksf'kdk foHkktu
(Cell Division)

• dksf'kdk foHkktu og fØ;k gS ftlds }kjk dksf'kdk,a
xq.ku ;k viuh gh tSlh vU; dksf'kdkvkssa dk fuekZ.k
djrh gSa] tks thoksa dh of̀)] fodkl ,oa fujarjrk dks
cuk, j[krh gSA

• dksf'kdk foHkktu dh izfØ;k dks loZizFke ¶ysfeax uked
oSKkfud us 1882 esa ,d ljhl`i VkbV~;wjl eLdqykslk
(Triturus Masculosa) esa ns[kk FkkA

• dksf'kdk foHkktu rhu izdkj dk gksrk gSA

1- lelw=h dksf'kdk foHkktu (Mitosis)

2- v)Z lw=h dksf'kdk foHkktu (Meiosis)

3- vlw=h foHkktu (Amitosis)

- lelw=kh dksf'kdk foHkktu (Mitosis)

• bl foHkktu esa ekr` dksf'kdk dk foHkktu gksus ij nks
dksf'kdk,a curh gaS] bl dkj.k larfr dksf'kdk (daughter

cell) ds xq.klw=ksa dh la[;k ekr` dksf'kdk ds cjkcj gksrh
gSA blfy, bls lelw=h dksf'kdk foHkktu dgrs gSaA
;g foHkktu dkf;d ;k nSfgd dksf'kdk esa gksrk gSA

• dqN fuEu Js.kh ds tho] ftuesa fu"kspu (Fertilisation)

ugha gksrk gS] blh fofèk ds }kjk vySafxd iztuu
djrs gS tSls& dod] 'kSoky ] izksVkstksvk] bR;kfnA
lelw=h foHkktu nks voLFkkvksa esa iwjk gksrk gSA

• varjkoLFkk (Interphase)

bl voLFkk esa dksf'kdk] foHkktu dh rS;kjh djrh gSA
bl voLFkk dh rhu mi&voLFkk;sa gksrh gSa&
i) o`f¼ mi&voLFkk izFke (G1 Phase - Post mitotic

phase)

blds varxZr u;s dsUnzd vkSj dksf'kdk ds fy,
RNA o izksVhu dk la'ys"k.k gksrk gS blds fy,
xq.klw= [kqys gksrs gaS] blh [kqys xq.klw= ds DNA ls
RNA dk fuekZ.k gksrk gSA

ii) la'ys"k.k mi&voLFkk izFke (S Phase - Phase of
DNA Synthesis)
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blds varxZr DNA dk vuqfyfidj.k gksrk gS vFkkZr~
DNA dh ek=k nqxuh gks tkrh gS] ftlds dkj.k
izR;sd xq.klw= ls nks v)Zlw= (Chromatids) curs
gSaA

iii) òf¼ mi&voLFkk (G2 Phase - Post Mitotic Phase)

bl voLFkk esa DNA dk fuekZ.k iwjk gksrk gS rFkk
ubZ dksf'kdk ds fy, RNA izksVhu o vU; oLrqvksa
dk la'ys"k.k gksrk gSA

• ,e- mi&voLFkk (M Phase - Mitotic Phase)

bl voLFkk esa lelw=h foHkktu dh okLrfod izfØ;k
laiUu gksrh gS] tks nks pj.kksa esa iwjh gksrh gSA

i) dsUæd foHkktu (izFke pj.k)
bldh pkj voLFkk,¡ gksrh gS%

d) iwokZoLFkk (Prophase)

• dsUnzd esa ØkseSfVu tky] Øksekslkse esa cny
tkrs gSaA

• lsUVªkslkse esa nksuksa lsfUVªvksy èkzqoksa ij pys vkrs
gSaA

• dsUnzh; f>Yyh vkSj dsfUnzd (Neucleuous) yqIr
gks tkrs gSaA

[k) eè;koLFkk (Metaphase)

• xq.klw= NksVs vkSj eksVs gks tkrs gSaA

• lsfUVªvksy tks èkqzoksa ij gksrs gS] mlls rdqZ rarq
dk fuekZ.k gksrk gSA

• xq.klw=] dksf'kdk dh eè; js[kk ij O;ofLFkr
gks tkrs gSaA

• blds lsUVªksfe;j rdqZ rarqvksa ls tqM+ tkrs gSaA

x) i'pkoLFkk (Anaphase)

• izR;sd xq.klw= dk lsUVªksfe;j nks Hkkxksa esa c¡V
tkrk gSA

• xq.klw=ksa ds nksuksa ØksesfVM vyx gksdj nks
xq.klw= cu tkrs gaSA

• rdqZ rarq xq.klw=ksa dks foijhr èkzqoksa dh vksj
f[kaprk gSA

• bl voLFkk ds var rd dksf'kdk vius eè;
Hkkx esa ladqfpr gksus yxrh gSaA

?k) vUR;koLFkk (Telophase)

• larfr xq.klw= vius&vius èkqzoksa ij pys tkrs gSaA

• ØksesfVu tky] dsfUnzdh; f>Yyh ,oa ,d
dsfUnzdk iqu% cu tkrs gSaA

• tUrq dksf'kdk esa lsUVªkslkse foHkkftr gksdj nks
lsfUVª;ksy cuk ysrs gaSA

• nksuksa èkzqoksa ij nks dsUnzd cu tkrs gaSA

• rdqZ rarq foyqIr gks tkrh gSA

• izR;sd dsUnzd esa xq.klw=ksa dh la[;k] ekr`
dksf'kdk ds cjkcj gksrh gSA

ii) dksf'kdk æO; foHkktu (Cytokinesis) (f}rh; pj.k)
eè; jsf[k; ladqpu ls dksf'kdknzO; foHkkftr gks tkrk
gS] ftls Cytokinesis dgrs gSaA blds QyLo:i ,d
ekr̀dksf'kdk ls nks fodflr dksf'kdk,a cu tkrh gSaA
;g fØ;k ikSèks ,oa tUrqvksa esa vyx&vyx fofèk;ksa }kjk
laiUu gksrh gSaA

lelw=kh foHkktu dk egRo
• ;g dkf;d dksf'kdkvksa es gksrk gS] ftlds dkj.k thoks

esa o`f) ,oa fodkl gksrk gSA

• larfr dksf'kdk (Daughter cell) ekr` dksf'kdk ds leku
gksrh gSA

• dqN lw{etho] tSls& dod] 'kSoky] izksVkstksvk vkfn
blds }kjk vySafxd iztuu (Asexual Reproduction)

djrs gSaA

• bl foHkktu }kjk 'kjhj dh ejEer gksrh gS ,oa ?kko
Hkjrs gSaA

v¼Zlw=kh dksf'kdk foHkktu (Meiosis)

• bl foHkktu esa ,d ekr̀ dksf'kdk foHkkftr gksdj pkj
larfr dksf'kdk;sa cukrh gS] ftlesa xq.klw=ksa dh la[;k
ekr̀ dksf'kdk dh vkèkh jg tkrh gS] blfy, bls v)Zlw=h
;k U;wudkjh foHkktu (Reduction cell devision) dgrs
gSaA

• bldh [kkst 1887 es loZizFke ohteSu (Weismann) us
dh] ijUrq bldk foLr`r vè;;u LVªkWlcxZj us 1888 es
fd;kA

• ;g foHkktu tuu dksf'kdkvksa (Reproductive cell) esa
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gksrk gS ftlls tUrqvksa esa 'kqØk.kq (Sperm) vkSj v.Mk.kq
(Ovum) rFkk ikSèkksa esa uj rFkk eknk ;qXed (Male and

female gametes) curs gSaA

pj.k
• v)Zlw=h foHkktu nks pj.kksa esa gksrk gS&

v½ fe;ksfll izFke (Meiosis I)& xq.klw=ksa dh la[;k
vkèkh gks tkrh gSA

c½ fe;ksfll f}rh; (Meiosis II)& nwljs pj.k dk
foHkktu lelw=h foHkktu ds leku gksrk gSA

• izFke v)Zlw=h foHkktu esa pkj voLFkk,¡ gksrh gS%

i) iwokZoLFkk&I (Prophase-I)

d) ruqiV~V voLFkk (Leptotene Stage)

dsUnzd dk vkdkj c<+ tkrk gS rFkk ØksesfVu tky
la?kfur gksdj xq.klw=ksa esa cny tkrk gSA

[k) ;qXeiV~V voLFkk (Zygotene)

blesa letkr xq.klw=ksa ds tksM+s curs gSaA bl fØ;k
dks varxzZFku (Synapsis) dgrs gSaA blds ckn cus
xq.klw=] ;qfXer xq.klw= (Divalents) dgs tkrs gSaA

x) LFkwyiV~V voLFkk (Pachytene Stage)

letkr xq.klw=ksa ds ØksesfVM Li"V gks tkrs gSa vkSj
,d gh txg ij pkj&pkj v)Zxq.klw= (Chromatids)

fn[kkbZ nsus yxrs gSa] ftls prqZl;ksatd n'kk (Tetrad)

dgrs gSaA

?k) f}iV voLFkk (Diplotene Stage)

letkr xq.klw=ksa esa fod"kZ.k iSnk gksus yxrk gS]
xq.klw= vyx&vyx gksdj Hkh ^^fd,Tek^^ uked
fcUnq ls ,d nwljs ls tqM+s gksrs gSaA bl voLFkk esa
xq.klw=ksa esa ,d egRoiw.kZ izfØ;k gksrh gS ftls
^Økflax vksoj^ (Crossing Over) dgrs gSa] blls
thoksa esa fofHkUurk vkrh gSA bl voLFkk ds var esa
xq.klw= nksuksa fljksa dh vksj pys tkrs gSa ftls
Terminalization dgrs gSaA

M-) ikjxfr Øe voLFkk (Diakinesis)

dsfUnzdk vkSj dsUnzd dyk lekIr gks tkrh gSA rdqZ
rUrq cuuk izkjEHk gks tkrs gSaA

ii) eè;koLFkk izFke (Metaphase-I)

rdqZ midj.k iwjh rjg ls cu tkrk gS rFkk xq.klw=]
rdqZ dh eè;js[kk ij O;ofLFkr gks tkrs gSa ,oa
dsfUnzdk ,oa dsUnzh; fHkfÙk lekIr gks tkrh gSA

iii) i'pkoLFkk izFke (Anaphase-I)

letkr xq.klw=ksa ds nksuksa xq.klw= foijhr èkqzoksa ij
tkrs gSaA ekr`d ,oa iSr`d lSUVªksfe;j iF̀kd gks tkrs
gSaA dsUnzd ds vkèks&vkèks xq.klw= nksuksa èkqzoksa ij
pys tkrs gSaA

iv) vUR;koLFkk izFke (Telephase-I)

èkzqoksa ij fLFkr xq.klw= ds pkjksa vksj dsUnzdh;
f>Yyh iqu% cu tkrh gSA ØksesfVu tky vkSj dsfUnzdk
Hkh cu tkrs gSaA vUR;koLFkk izFke ds ckn dksf'kdk
nzO; dk Hkh foHkktu gksrk gS rFkk nks dksf'kdk;sa cu
tkrh gSA bl izdkj fe;ksfll&I ds i'pkr ,d
ekr̀ dksf'kdk ls nks larfr dksf'kdk,aa curh gSa]
ftuesa xq.klw= dh la[;k ekr` dksf'kdk dh vkèkh
gksrh gSA

• f}rh; v)Zlw=h foHkktu ;k Meiosis II& ;g fcYdqy
lelw=h foHkktu dh rjg gksrh gSA blesa Hkh pkj
voLFkk;sa gksrh gSaA

i) iwokZoLFkk&II (Prophase II)

blesa ØksesfVu tky la?kfur gksdj xq.klw=ksa dk
:i èkkj.k dj ysrk gSA xq.klw= eksVs ,oa ?kus gks
tkrs gSaA bl voLFkk dks f};d (dyad) dgrs gSaA
D;ksafd blesa nks vèkZxq.klw= gksrs gSaA

ii) eè;koLFkk&II (Metaphase II)

1- dsfUnzdk ,oa dsUnzdh; f>Yyh foyqIrA

2- f};d xq.klw= rdqZ ds eè; js[kk ij fLFkrA

iii) i'pkoLFkk&II (Anaphase II)

xq.klw= ds lsUVªksfe;j foHkkftr gks tkrs gaS] ,d
xq.klw= ds nks v)Zxq.klw= vyx gksdj nks xq.klw=
cuk ysrs gSa vkSj u, xq.klw= rdqZ rUrqvksa dh lgk;rk
ls foijhr èkzqoksa ij pys tkrs gaSA

iv) vUR;koLFkk&II (Telephase II)

èkzqoksa ij fLFkr xq.klw=ksa ds pkjksa vksj dsfUnzdh;
f>Yyh cu tkrh gSA dsfUnzdk iqu% cu tkrh gS] bl
izdkj ,d vxqf.kr dsUnzd ls nks vxqf.kr dsUnzd
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¼dqy pkj½ cu tkrs gSaA

 blds ckn dksf'kdk nzO; dk foHkktu gksrk gSA

bl izdkj v)Z&lw=h foHkktu ds i'pkr ,d
f}xqf.kr dksf'kdk (2n) ls pkj vxqf.kr dksf'kdk
(n) curh gSA

 mnkgj.k ekuo dh dksf'kdk esa 46 xq.klw= ik,
tkrs gSa tks f}xqf.kr dksf'kdk gksrh gS tcfd tuu
dksf'kdk,¡ tks v)Zlw=h foHkktu ls izkIr gksrh gS]
mlesa 23 xq.klw= ik, tkrs gaS tks vxqf.kr dksf'kdk
gksrh gSA

v¼Zlw=kh foHkktu dk egRo
i) bl foHkktu ds dkj.k gh ih<+h&nj&ih<+h thoksa dh

dksf'kdkvksa esa xq.klw=ksa dh la[;k leku cuh jgrh gSA

ii) bl foHkktu ds }kjk thoksa esa u, xq.k iSnk gksus dh
laHkkouk gksrh gSA

iii) ;g foHkktu tarq vkSj ikni esa tuu dksf'kdk cukrk
gSA

iv) ;g foHkktu tSo fodkl esa lgk;rk djrk gSA

vlw=kh foHkktu (Amitosis)

• ;g foHkktu de fodflr ,d dksf'kdh; thoksa es ik;k
tkrk gS tSls& izksVkstksvk] dod] 'kSokyA bl foHkktu
esa igys dsUnzd foHkkftr gksrk gS] fQj dksf'kdk nzO;]
var esa nks dksf'kdk,a cu tkrh gSaA
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•

•

• (Histology)

(PLANT TISSUE)

•

(Meristematic Tissue)

(Permanent Tissue)

(Meristematic Tissue)

• (Shoot

tip) (Root tip)

(Character)

(Cell wall)

(Inter cellular space)

(Cytoplasm)

(Vacuoles)

•

•

•

(Permanent Tissue)

•

•

• (Vacuolated

Cytoplasm)

(Simple Tissue)

•

•

(Parenchyma)

(Collenchyma)

(Sclerenchyma)

(Parenchyma)

•

• (Cell wall)

•

(Dense Cytoplasm)

• (Large Vecuole)

(Function of Parenchyma)

(Parenchyma)

(Chlorenchyma)
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(Collenchyma)

•

(Epidermis)

•

•

• (Inter Cellular Space)

•

•

(Sugar and Starch)

(Sclerenchyma)

•

•

•

•

•

(Middle lamella)

•

• (Rigidity)

•

•

• (Scalerid)

•

•

(Protective Tissue)

•

• (Cutin)

•

•

•

•

(Vascular bundle)

(Function of Cork)

(Compressive)

(Insulation) (Shock

absorber)

•

•

(Pores) (Stomata)

• Stomata

(Complex Tissues)

•

•

•

(Xylem)
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(Phloem or bast)

(Xylem)

•

• (Vessels)

•

(Phloem)

•

• (Sieve tubes)

(Companion cells)

(Bast Fibres)

• (Sieve tubes)

•

(Animal Tissues)

•

(Epithelial Tissue)

(Connective Tissue)

(Muscular Tissue)

(Nervous Tissue)

(Epithelial Tissue)

•

•

• (Matrix),

• (i) (ii)

y l n k j  i k j n ' k Zd  t sy h  l n '̀ k  d k sy k Wb M y

•

•

•

•

i)

ii)

iii)

i.

ii.
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iii.

i

ii

i (Cartilage) :

Tips

ii (Bone)

•

•

•

•

•

•

•

(Blood)

•

60% 40%

• 7%

•

• (RBC)

• (WBC)

•

•

•

•

• (pH=7.4)

•

(Plasma)

(Blood Corpuscles)

(Plasma)

•

 (Blood Corpuscles)

•

•

i)

(Red Blood Carpuscles or Erthrocytes)
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•

(Hb)

(Fe)

(HbO
2
)

O
2

CO
2

(Lungs)

• RBC (Nucleus)

RBC

ii) (White Blood Carpuscles)

• (Leucocyte)

•

•

• WBC

• WBC .5% 77%

18% (1-3%) WBC

18 20%

• (Monocytes)

(Pseudopodia)

• WBC

• (Antibodies)

iii)

(Blood Plateletes or Thromobocytes)

•

•

•

•

(Blood Group)

•

A B

AB O

Blood Group A

Antibody-b Antigen A

Blood Group B

Antibody-a Antigen B

Blood AB Antibody Antigen

A Antigen B Group

Group

(Universal Blood Receipient)

Blood Group O

Antibody A Antibody B Antigen

Blood

(Universal Blood

Donor)

RBC

1. A A b

2. B B a

3. AB A

4. O a b

•
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(Rh Factor)

•

'Rh'

Rh(+Ve)

s Rh(-Ve)

• Rh(-Ve) Rh(+Ve)

Rh(-Ve)

Rh+

Rh(-)

sa Rh factor

•

Rh(+Ve)

• Rh(+Ve) Rh(-

Ve)

(Erthroblastosis fetalis)

•

O
2

CO
2

(Muscle Tissue)

•

•

i) Striated muscle or Striped muscular tissue

ii) Unstriated muscle or Unstriped muscular

tissue

iii) (Cardiac muscle)

•

•

(Voluntary muscles)

40%

(Character)

(Unbranched)

•

(Character)

•

ATP

(Character)
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(Nervous Tissue)

• (Spinal Cord)

•

(Main Part of Neuron or Nerve Cell)

(Cell Body or Cyton)

(Nissils

Granules)

(Process)

(Nerve Processess)

(AXON)

•

(Synopse)

•

(depolarisation)

•

(polarised) Na+

active transport

•

Na+

depolarisation

•

•  (repolarised)

Na+

•

(refractory period)

•

•

(synapse)

•

(acetyl choline) adrenalinel

(cholinesterase)
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• thoèkkfj;ksa esa vizR;kf’kr fofoèkrk gksus ds dkj.k thoksa
dk vyx&vyx vè;;u dj ikuk furkUr vlEHko gSA
vr% vis{kkd̀r lekurkvksa ,oa fo"kerkvksa ds vkèkkj ij
thoèkkfj;ksa dks fofHkUu lewgks esa foHkkftr djus ds fy,
oxhZdj.k (Classification) fd;k tkrk gSA

• tho foKku dh og 'kk[kk ftleas thoèkkfj;ksa dk oxhZdj.k
fd;k tkrk gS oxhZdh (Taxonomy) dgykrh gSA

• dSjksyl fyfu;l (Carolus Linnaeus) us thoèkkfj;ksa ds
oxhZdj.k ds fy, f}in uke i)fr nh FkhA

• ftldk mYys[k mUgkasus viuh fdrkc Systema Naturae

esa fd;k gSA bl i)fr ds vuqlkj izR;sd thoèkkjh ds
uke es nks 'kCn gksrs gSA igyk oa'k dk uke] ftls
Genus dgrs gaS rFkk nwljk tkfr dk uke ftls Species

dgrs gaSA mnkgj.k& vke dk oSKkfud uke gS eSaftQsjk
bafMdk (Mangifera Indica) ftles Mangifera oa'k uke
rFkk Indica tkfr dk uke gSA

• vkj-,u- OghVsdj us thoksa dks ik¡p tho txrkas (Kingdom)

esa foHkkftr fd;k&
i) eksusjk (Monera)

ii) izksfVLVk (Protista)

iii) dod (Fungi)

iv) IykUVh (Plantae)

v) ,suhesfy;k (Animalia)

I) eksusjk (Monera)

• bl txr ds vUrxZr izkSdSfj;ksV tho 'kkfey gS] tSls
thok. k q ] uhy&gfjr 'k Soky (Cyanobacteria),

vkdhZcSfDVfj;k] ,fDVuksekbflVhtA

• cSfDVfj;k 'kCn dk iz;ksx ,gjsu cxZ us fd;kA

• thok.kq (Bacteria)] ,ddksf'kdh; thoèkkjh gSA

• vkÑfr ds vkèkkj ij thok.kq dbZ izdkj ds gksrs gSa&

NM+kdkj (Bacillus)] xksykdkj (Coccus)] dksekdkj
(Comma)]lfiZykdkj (Spirillum)

• thok.kqvksa esa iztuu dkf;d tuu }kjk] tSls& [k.Mu

(Fission)] eqdqyu (Budding)] vkSj f}fo[k.Mu (Binary

fission) vkfn }kjk gksrk gSA

• thok.kq esa vySafxd iztuu vUr% chtk.kqvksa (Endospores)

vkSj dksfufM;k (Conidia) }kjk gksrk gSA

• thok.kq esa ySafxd tuu& ySafxd tuu dh rhu fofèk;k¡
gskrh gSa&

• la;qXeu (Conjugation)& blesa nks dksf'kdkvksa dk feyu
vkSj DNA dk LFkkUrj.k gksrk gSA bl fofèk dks ysMjcxZ
vkSj VsVe (Lederberg and Tatum) us [kkstk FkkA

• thu ikjØe.k (Transduction)& blesa ,d fo"kk.kq (Virus)

}kjk ,d thok.kq dk DNA nwljs thok.kq ds DNA ls
fey tkrk gSA bldh [kkst ftUMj rFkk ysMjcxZ us dh
FkhA

• :ikUrj.k (Transformation)& thok.kq cká ekè;e ls
vo'kks"k.k djrk gSA bldh [kkst Griffth ¼fxzfQFk½ us
dh FkhA

,fDVuksekbflVht (Actinomycetes)

• ;s os thok.kq gSa ftudh jpuk dod tky (mycelium)

ds leku rUrqor o 'kkf[kr gksrh gSA

• buesa LVªsIVksekbfll lewg dk oa'k Hkh vkrk gS] ftuls
egRoiw.kZ izfrtSfod] LVªsIVksekbflu izkIr gksrk gSA

• blesa dqN tho ,sls Hkh gSa tks jksx ds dkj.k gSa] tSls&
risfnd (Tubeculosis), fM¶Fkhfj;k (Diptheria) vkfnA

vkfdZcSfDVfj;k (Archaebacteria)

• ;s cSfDVfj;k vR;fèkd rki o vEyrk dh ifjfLFkfr;ksa esa
jg ldrs gSaA mnkgj.k esFksukstu (Methanogens)]
yo.kjkxh (Halophiles)] vfèkrki& vEy jkxh
(Thermoacidophites) FkeksZ,flMksQkbV~lA

uhy&gfjr 'kSoky (Cyanobacteria or Blue Green
algae)

• uhy&gfjr 'kSoky dh lajpuk thok.kq ls feyrh gS rFkk
;s Hkh izkSdSfj;ksfVd tho gSA ;s izdk'k la'ys"k.k esa l{ke
gksrs gSaA

• uhy&gfjr 'kSoky dh dqN dksf'kdkvksa esa gsVsjksflLV
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(Heterocyst) ik;k tkrk gS tks ukbVªkstu fLFkjhdj.k
dk dsUnz gSA

• uhy&gfjr 'kSoky esa ySafxx iztuu ugha gksrkA bues
[k.Mu] f}fo[k.Mu] gkWeksZxksfu;k (Hormogonia) }kjk
iztuu gksrk gSA

izksfVLVk txr (Protista)

• buds vUrxZr eq[;r% ,ddksf'kdh;] ;wdSfj;ksfVd vkfn
tyh; thoèkkjh vkrs gSaA

• ;s eksusjk rFkk vU; tho txr tSls dod] IykUVh vkfn
ds chp dh dM+h ekus tkrs gSaA

• izksfVLVk esa vySafxd tuu f}fo[k.Mu (Binary fission)

;k cgqfo[k.Mu (Multiple fission) }kjk gksrk gSA

• ySafxd iztuu ;qXed lay;u (Syngamy) vFkkZr nks
;qXedkas ds lay;u ls gksrk gSA

• izksfVLVk txr esa fofHkUu izdkj ds izk.kh bl izdkj gSA
izdk'k la'ys"kh izksfVLVk & ;s izksfVLVk izdk'k la'ys"k.k
esa l{ke gS D;ksafd buesa DyksjksfQy mifLFkr jgrk gSA
izdk'k la'ys"kh izksfVLVk esa rhu izeq[k la?k gSa%

v½ Mk;uks¶ySthysV~l (Dinoflagellates)

c½ Mk;,VEl (Diatoms)

l½ ;qXyhuk ds leku d'kkHkh ;k ;wXyhukHk (Euglenoid)

• vusd Mk;uk s¶ySthysV ~l tho&lanhfIr (Bio-

luminescence) iznf'kZr djrs gSaA ftlls leqnz dh lrg
tyrs gq, vaxkjks ds leku fn[kkbZ nsrh gSA blfy, bUgas
vfXu 'kSoky (Fire algae) Hkh dgrs gSaA

• Mk;Ve ds ej.kksijkUr Mk;Veh èfÙkdk (Diatomaceous

earth) izkIr gksrh gSA Mk;Veh ef̀Ùkdk leqnzh ry esa te
tkrh gS] bldks ihldj tks ikmMj izkIr gksrk gS mldk
iz;ksx VwFk&isLV (Tooth paste) rFkk èkkrq ikWfy'k cukus
esa fd;k tkrk gSA

• Mk;Veh e`fÙkdk jUèkzh; (Porous) gksus ds dkj.k NUudks
(Filters) ds cukus esa dke vkrh gSA

• ;wXyhukHk izksfVLV ,d foy{k.k lewg gS D;ksafd bles
ik;s  tkus okys thoèkkjh tUrqvksa vkSj ikSèkksa] nksuksa ds
y{k.k izn'kZu djrs gSaA izdk'k dh mifLFkfr es tho
izdk'k la'ys"k.k djrs gSa rFkk vUèksjs esa buds gfjryod
yqIr gks tkrs gSa mnkgj.k& ;wXyhuk (Euglena)

• vfèkdka'k izdk'k&la'ys"kh izksfVLVks esa dksf'kdk fHkfÙk
gksrh gS ijUrq ;wXyhuk esa bldk vHkko gksrk gS] blfy,
bls izksVkstksvk eas 'kkfey fd;k tkrk gSA

• ;wXyhuk ikniksa rFkk tUrqvkas ds chp dh dM+h ekuk
tkrk gSA

dod (Fungi)

• dod cgqdksf'kdh; ;wdSfj;ksfVd tho gSaA ;s ijthoh]
lgthoh vkSj e`rksithoh (Saprophytes) gksrs gSaA

• budk 'kjhj vusd irys rarqvksa dk cuk gksrk gS] ftUgs
dod rarq (Hyphae) dgrs gSaA ;s rarq feydj tky
cukrs gSa] ftUgs dod tky (Mycelium) dgrs gaSA

• dod izdk'k la'ys"k.k ugha dj ldrs D;ksafd buesa
i.kZgfjr ugha gksrkA

• ;s T;knkrj cgqdsUnzdh (Coenocytic) gksrs gSaA

• budh dksf'kdk fHkfÙk dkbfVu dh cuh gksrh gSA

• tuu ySafxd vkSj vySafxd nksuksa rjhdksa ls gksrk gSA

• dod txr nks izHkkxksa esa oxhZd`r gS%

i) feDlksekbdksQkbVk (Myxomycophyta)

ii) ;wekbdksQkbVk (Eumycophyta)

feDlksekbdksÝQkbVk
• bl QQwanh ;k dod dks voiad QQwanh (Slime moulds)

Hkh dgrs gSaA buesa dksf'kdk fHkfÙk ugha gksrh rFkk budk
'kjhj vehck ds leku gksrk gS tks vehckHk (Amoeboid)

rjhds ls xfreku gksdj Bksl [kk| inkFkZ xzg.k djrk
gSA ijUrq dN fLFkfr;ksa es ;g chtk.kq (Spores) mRiknu
djus okyh lajpuk Hkh cukrs gSaA

;wekbdksÝQkbVk vFkok ;FkkFkZ dod
• ;g dod ;FkkFkZ dod Hkh dgykrh gS D;ksafd blesa

;FkkFkZ dod ds y{k.k ik;s tkrs gSaA bl dod esa
Li"Vr% ,ddksf'kdh; ;k cgqdksf'kdh; 'kjhj gksrk gSA
cgqdksf'kdh; 'kjhj dod rarq (Hyphae) dk cuk gksrk
gSA ;s lHkh chtk.kq mRiUu djus okyh lajpuk,¡ cukrs
gSaA

• ;wekbdksQkbVk dks fuEu oxksZa esa ckaVk x;k gS%

i½ dkbfVªfM;ksekbflfVl (Chrytridiomycetes)

ii½ ÅekblsVht (Oomycetes)& mnkgj.k 'osr fdÍ
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(White rust)] ènq jksfey (Downy mildew)

iii½ tkbxksekbflfVt (Zygomycetes)& mnkgj.k czsM
QQwanh (Bread mould or Rhizopus)

iv½ ,sLdksekbflfVt (Ascomycetes)& mnkgj.k [kehj
(Yeast)] iSfuflfy;e (Pencillium or Pink mould)]
ftlls isfuflfyu nok curh gSA

v½ csflfM;ksekbflfVt (Basidiomycetes)& mnkgj.k
jLV (Rust) o LeV (Smut)

vi½ M~;wVjksekbflVht (Deuteromycetes)& vYVjusfj;k
(Alternaria)] ¶;wtsfj;e (Fusarium)

• ySafxd iztuu ds QyLo:i ;FkkFkZ dodkas esa chtk.kqvksa
dk fuekZ.k gksrk gSA

mnkgj.k
i) ÅekbflVst (Oomycetes) oxZ ds thokas esa fuf"käk.M

(Oospores) uked chtk.kq curk gSA

ii) tkbxksekbflVht (Zygomycetes) oxZ ds thoksa essa
;qXek.kq (Zygospores) chtk.kq curk gSA

iii) ,sLdksekbflfVt (Ascomycetes) oxZ ds thoksa esa
FkSyhuqek jpuk ftls ,Ldl (Ascus) dgrs gaS]
mlesa 8 ,sLdkschtk.kq (Ascospores) curs gSaA

iv) csflfM;ksekbflfVt (Basidiomycetes) oxZ ds thoksa
e s a c S flfM;k (Basidia) uked jpuk es a 4
cSflfM;kschtk.kq (Basidiospores) curs gSaA

ikni txr
(Kingdom Plantae)

• ikni cgqdksf'kdh;] ;wdSfj;ksfVd tho gSa ftudh
dksf'kdk,a] fHkfÙk }kjk f?kjh gksrh gSA buesa gfjr yod
ik;s tkrs gaS] ftuesa i.kZgfjr gksrk gS tks izdk'k la'ys"k.k
esa enn djrs gSaA

• IykUVh es T;knkrj izdk'k la'ys"kh] laoguh Ård okys
tho ik;s tkrs gSaA

• laoguh Ård& os Ård] tks ikSèks esa [kfutksa] ikuh
rFkk Hkkstu ds ifjogu esa dke vkrs gSa] tSls nk: vkSj
iks"kokg (Xylem and Phloem)A

• tuu izfØ;k ySafxd vkSj vySafxd nksuksa gksrh gSA ySafxd
izfØ;k esa ,d ds ckn ,d vxqf.kr ih<+h ¼Gametophyte

;k ;qXedksnfHkn~½ vkSj f}xqf.kr ih<+h ¼Sporophyte ;k
chtk.kqmnfHkn~½ dk ,dkUrj.k pØ pyrk gSA

• IykUVh txr esa ik;s tkus okys tho gaS&
i) yky] Hkwjk] gjs 'kSoky (Algae)

ii) czk;ksQkbV (Bryophytes)

iii) laogu ra= okys ikSèks& tSls vko`Ùkchth] uXuchth]
VsfjMksQkbV

I) 'kSoky
• yky 'kSoky (Rhodophyta)& ;s leqnzh 'kSoky gS tks

pÍkuksa ;k nwljs vU; 'kSokyks ls tqM+s jgrs gSaA bldk
yky jax o.kZd ^Qkbdks,fjfFkzu^ (Phycoerythrin) ds
dkj.k gksrk gSA

• Hkwjk 'kSoky (Pheophyta)& ;s leqnzh 'kSoky gS tks
pÍkuksa ls tqM+s jgrs gSaA bldk Hkwjk jax ^¶;wdkstSfUFku^
ds dkj.k gksrk gSA

• gjk 'kSoky (Chlorophyta)& buesa i.kZgfjr gksrk gS
ftlls ;s gjs jax ds gksrs gSa ;s leqnzh rFkk vyo.kh;
ty nksuksa esa ik;s tkrs gSaA

II) czk;ksiQkbVk (Bryophyta)

• ;s cgqdksf'kdh; LFkyh; tho gksrs gSa ftueas laoguh
Ård rFkk tM+s ugha gksrhA bldk ikni eq[;r%
;qXedksn~fHkn~ (Gametophyte) gksrk gSA

• czk;ksQkbVk dks rhu oxksZa esa ckaVk tkrk gS%

i) fgiksfVlh (Hepaticae) (Liverworts)  mnkgj.k&
iksjsyk (Porella)] fjfDl;k (Riccia)] ekdZafl;k
(Marchantia)

ii) ,sUFkksfljksVh (Anthocerotae) (Hornworts) mnkgj.k&
,sUFkkslsjksl (Anthoceros)

iii) elkbZ (Musci) (Mosses) mnkgj.k& ¶;wusfj;k
(Funaria)] LQsxue (Sphagnum)

III) A) VsfjMksÝQkWbVk (Pteridophyta)

• bl oxZ esa os ikSèks gSa ftuesa cht] o iq"i ugha curs ijUrq
laoguh Ård (Vascular system) mifLFkr gksrk gS]
tSlsµ nk: vkSj iks"kokgA

• bldk eq[; ikSèkk chtk.kqmn~fHkn (Sporophyte) gksrk gS]
ftles tM+] iÙkh o LrEHk gksrk gSA



Gupta Classes

23

• chtk.kq chtk.kqèkkfu;ksa esa mRiUu gksrs gSaA

• chtk.kqèkkfu;ka ftl iÙkh ij mRiUu gksrh gS] mls
chtk.kqi.kZ (Sporophyll) dgrs gaSA

• ;qXekdksn~fHkn~ (Gametophyte) ikSèks ij uj tuukax iqaèkkuh
(Antheridium) rFkk eknk tuukax (Archaegonium)

mRiUu gksrs gSaA

• VsfjQkbVk ds vUrxZr 4 lc&Qkbye vkrs gSaA

1- lkbyksQkbVk] mnkgj.k& lkbyksVe (Psilotum)

2- ykbdk sQ kbVk mnkgj. k ykbdk si k s fM;e
(Lycopodium)

3- fLQuksQkbVk] mnkgj.k& bDohlhVe (Equisetum)

4- VsjksQkbVk] mnkgj.k& Mªk;k sIVsfjl ;k QuZ
(Dryopteris)

III) B) vuko`rchth (Gymnospermophyta)

• bl oxZ ds ikSèkkas ds cht uXu :i ls ikSèkkas ij yxs jgrs
gSa] vFkkZr~ chtk.M (Ovules) vFkok cht (Seed) fdlh
vkoj.k esa cUn ugha gksrsA

• buesa fldks;k MsUMsjkWu (Sequoia dendron) uked isM+
Hkh 'kkfey gaS] tks lcls yEck ikSèkk gSA

• ftEuksLieZ dks nks Hkkxksa esa ckaVk tkrk gS%
i) lkbdSMksQkbVk (Cycadophyta), mnkgj.k& lkbdlA

ii) dkWfuQsjksQkbVk (Coniferophyta), mnkgj.k& ikbul]
ftaxksA

III) C) vko`rchth (Angiosperms or Anthophyta)

• ;s cgqdksf'kdh; iq"ih; ikni gaS ftueas mUur izdkj ds
laoguh Ård gksrs gSaA cht vaMk'k; es cUn gksrs gSa tks
fu"kspu ds i'pkr Qy esa ifjofrZr gksrs gaSA bls nks oxksZa
esa ckaVk tkrk gS µ

i) ,dchti=h (Monocotyledens)

ii) f}chti=h (Dicotyledons)

• ,dchti=h cgqdksf'kdh; uohu ikSèks gksrs gSa] ftudh
ifÙk;ksa esa lekukarj f'kjk,a (Parallel veins) gksrh gS rFkk
Qwyksa ds Hkkx vfèkdrj rhu ;k mlds xq.kdksa esa ik;s
tkrs gSa rFkk laoguh Ård laoguh; (Vascular bundle)

iwyksa esa O;ofLFkr ugha gksrs] mnkgj.k& pkoy] xsgw¡]
I;ktA

• f}chti=h os ikSèks gSa ftuesa iÙkh dk f'kjk foU;kl
(Reticulate venation) gksrk gS rFkk Qwyksa ds Hkkx pkj o
ik¡p xq.kdksa esa gksrs gSa rFkk laoguh Ård laoguh;
Qwykas esa O;ofLFkr gksrs gSa] mnkgj.k& lwjteq[kh] Mgsfy;k]
ljlksa] vke] cjxnA

lkjka'k
• 'kSoky] czk;ksQkbVk] VsjhMksQkbVk vkfn fcuk cht ds

ikSèks gSaA ftEuksLieZ fcuk vkoj.k okys cht ds rFkk
,sfUt;ksLieZ vkoj.k okys cht ds ikSèks gSaA

• i`Foh ij ikniksa dk fodkl Øe

'kSoky  czk;ksQkbV~l  VSjhMksQkbV~l  ftEuksLiehZ
 ,sfUt;ksLiehZA

,suhesfy;k txr (tUrq txr)

1- ,suhesfy;k tho ;wdSfj;ksfVd gksrs gSaA budh dksf'kdk es
dksf'kdk fHkfÙk ugha gksrh gS rFkk ;s izdk'k la'ys"kh Hkh
ugha gksrsA

2- nsg xqgk vFkok lhykse (Body cavity or Coelom)

• nsg fHkfÙk (Body wall) rFkk vkgkjuky ds eè; nzo ls
Hkjh xqgk dks lhykse dgrs gSaA

• vxqfgd izk.kh (Acoelomate)& bueas nsg xqgk ugha gksrh
gSA

• dwVxqfgd izk.kh (Pseudoceolomate)&  buesa nsg xqgk
dh okLrfod lajpuk ugha gksrh gSA

• ;wlhyksesVk izk.kh& buesa nsg xqgk ,sfiFkhfy;e dksf'kdkvksa
(Euceolomate) ls jsf[kr gksrh gSA

3- izksVkstksvk] iksfjQsjk] lhys.VªsVk eas nsgxqgk ugha gksrh]
v[kaM Ñfe;ksa esa dwVxqgk gksrh gS rFkk ,sfufyMk] vkFkzksiksMk]
eksyLdk] bdkbuksMesZVk rFkk dkWMsZVk vkfn esa okLrfod
nsgxqgk gksrh gSA

4- nsg [k.MhHkou (Body segmentation)& Liat] lhys.VªsV~l
rFk k v[k aM ¼xk sy½ d ` fe;k s a  e s a  ' kj hj nk s
leku [kaMks esa foHkkftr ugh gksrk] ijUrq piVs
Ñfe;ks ls ysdj i`"Boaf'k;ksa rd 'kjhj [kaMks esa
foHkkftr gksrk gSA

5- ,suhesfy;k txr dks nks Hkkxksa esa ckaVk tkrk gS%
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(i) izksVkstksvk rFkk (ii) esVktksvk

• ,d dksf'kdh; izk.kh izksVktksvk esa rFkk cgqdksf'kdh;
esVktksvk esa vkrs gaSA izksVktksvk ds ,d la?k rFkk
esVktksvk dks 9 la?kksa esa foHkkftr fd;k tkrk gSA

7- izksVkstksvk (Protozoa)& blesa ,d dksf'kdh; tho vkrs
gSaA

• bueas iknkHkkas] d{kkHkksa }kjk izpyu gksrk gSA

• buesa lHkh tSfod fØ;k,¡ ¼Hkkstu xzg.k] 'olu] mRltZu½
,d gh dksf'kdk }kjk gksrk gSA

• ;s ijthoh ;k Lora= thoh gksrs gSaA

• iztuu ySafxd rFkk vySafxd nksuksa fofèk;ksa }kjk gksrk
gSA mnkgj.k vehck] iSjkehf'k;e] ftvkfMZ;kA

8- iksjhÝQsjk (Porifera)

• ;s cgqdksf'kdh; tho gS ftueas dksf'kdk,a Årdksa dk
fuekZ.k ugha djrhA

• buesa vjh; lefefr (Radial symmetry) ikbZ tkrh gSA

• 'kjhj dadky dafVdkvks (Spicules) dk cuk gksrkA 'kjhj
ij vla[; fNnz (Ostia) ik, tkrs gSa ftuds }kjk ty
rFkk Hkkstu 'kjhj esa igq¡prs gSaA

• 'kjhj dh xqgk dks Liat xqgk (Spongocoel) dgrs gSaA
ftlds }kj dks vkWLdqye dgrs gSa] mnkgj.k& Liat
(Sycon)A

9- lhysuVªsVk (Coelentrata)

• bls fuMsfj;k (Cnidaria) Hkh dgrs gSaA D;ksafd bl la?k
ds thoksa esa na'kd dksf'kdk,a (Stinging cell) ik, tkrs
gSaA ;s vjh; lefefr okys] f}Lrjh; izk.kh gaSA

• 'kjhj esa ,d xqgk gksrh gS ftls flysUVªkWu (Coelentron)

dgrs gaS] ;s vxqfgd izk.kh gksrs gSaA

• bu tUrq ds thou esa nks voLFkk,¡ ikWfyi o esM~;wlk
feyrh gSaA

• tuu & ySafxd o vySafxd nksuksa izdkj ls gksrk gS]
mnkgj.k&gkbMªk] tsyhfQ'k] lh ,suheksuA

10- IysVhgsfYeUFkht (Platyhelminthes) piVs Ñfe

• budk 'kjhj piVk] f=Lrjh;] dksey rFkk nsg xqgk
jfgr gksrk gSA

• vfèkdka'kr% ijthoh gksrs gSaA

• mRltZu ds fy, fof'k"V izdkj dh dksf'kdk,a gksrh gSa
ftUgsa Tokyk dksf'kdk,a (Flame cell) dgrs gSaA

• iztuu ra= fodflr rFkk f}fyaxh gksrs gSa] mnkgj.k&
fyoj ¶ywd (Liver fluke)] Qhrkd`fe (Tape worm)

• rfU=dk ra= lkèkkj.k gksrk gSA

11- ,LdhgsysesUFkht (Aschelminthes) v[kaM d̀fe

• budh nsg esa [kaM ugha gksrhA

• nsgxqgk & dwVxqgk gksrh gSA

• xksy 'kjhj nksuksa vksj ls uqdhyk gksrk gSA

• ;s f=Lrjh; (Triploblastic) izk.kh gSA

• rfU=dk ra= fodflr gksrk gS ijUrq ifjlapj.k ra=
fodflr ugha gksrkA

• ,dfyaxh tho] mnkgj.k& ,sLdsfjl (Ascaris) oqpjsfj;k
(Wucherria)A

12- l[kaM df̀e ¼Annelida ,suhfyMk½

• 'kjhj eqyk;e] yEck] [kaMksa esa c¡Vk gksrk gSA nsg xqgk Hkh
[kaMksa esa c¡Vh gksrh gSA

• izpyu ds fy, dkbfVu ds cus lhVh (Setae) gksrs gSaA

• ifjlapj.k ra= rFkk raf=dk ra= fodflr gksrk gSA

• mRlthZ vax o`Dd ds :i esa gksrs gSaA

• ,dfyaxh rFkk mHk;fyaxh nksuksa izdkj ds tho ik, tkrs
gSaA mnkgj.k& dsapqvk] tksad] usjhlA

13- la?k vkFkksZiksMk (Arthopoda)

• ;g lcls cM+k o lQy la?k gSA

• [k.M;qDr 'kjhj okys thoA

• 'kjhj rhu Hkkxksa esa foHkDr gksrk gS] flj] o{k rFkk mnjA

• budh nsg xqgk ghekslhy dgykrh gSA blesa :fèkj Hkjk
jgrk gSA buds #fèkj esa gheksL;kuhu ik;k tkrk gSA

• cká dadky dkbfVu dk cuk gksrk gSA

14- ekSyLdk (Mollusca)

• budk 'kjhj eqyk;e rFkk [kaMghu gksrk gSA

• 'olu fxYl (Gills) }kjk gksrk gSA

• 'kjhj dh Ropk ,d vkoj.k ls <+dh gksrh gS ftls izkokj
(Mantle) dgrs gaSA rFkk mRltZu oD̀dksa }kjk gksrk gS]
mnkgj.k& ?kksa?kk ¼Pila] ikbyk½] lhih (Unio), vkWWDVksil
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Octopus

15- bdkbuksMesZVk (Echinodermata)

• ;s f=Lrjh;] [k.Mfofgu] leqnzh tho gSA

• 'kjhj vjh; gksrk gSA

• Ropk ds uhps pwus dk var% dadky gksrk gSA

• 'kjhj xksy] ufydk ds vkdkj dk ;k rkjs ds leku
gksrk gSA

• izpyu] Hkkstu xzg.k djus gsrq uky ikn (Tube fecet)

gksrs gSaA ;s laosnh vax dk dk;Z Hkh djrs gSaA

• raf=dk ra= esa efLr"d fodflr ugha gksrk] mnkgj.k&
flrkjk eNyh (Star fish) leqnzh vfpZu] ia[krkjkA

16- dkWMsZVk
• dkWMsZVk la?k ds tUrq ds rhu eq[; y{k.k gSaA

• uksMksdkWM Z] thou esa fdlh u fdlh voLFkk esa Dykse
fNnz rFkk i"̀B lrg ij ,d ukynkj rfU=dk jTtq dk
ik;k tkukA

dkWMsZVk ds dqN eq[; oxZ

i) filht (Pisces) esa vlerkih eNfy;k¡ lfEefyr gSaA
ty esa jgus okys tcM+s okys tho gSaA 'kjhj 'kYdksa ls
<+dk gksrk gSA Dykse }kjk 'olu gksrk gS( ;s tho ia[kksa
}kjk pyrs gaS( buds ân; esa nks d{k gksrs gSaA filht
ds nks lewg gksrs gSa% dkWfMªDFkht rFkk vkWfLVªDFkhtA
dkWfUMªDFkht (Chondrichthyes) thoksa ds 'kjhj dk var%
dadky mikfLFk dk cuk gksrk gS rFkk vkWfLVªDFkht ds
'kjhj dk var% dadky vfLFk dk cuk gksrk gSA

ii) ,fEÝQfc;k (Amphibia)& ;s tho tehu vkSj ikuh nksuksa
eas jg ldrs gSaA ;s vlerkih d'ks:dh gSaA budk 'kjhj
pkj Vkaxksa ls cuk rFkk fcuk 'kYd dk gksrk gSA ân;
rhu d{kh; gksrk gS ftleas nks vfyan vkSj ,d fuy;
gksrk gSA

iii) jsIVhfy;k (Reptilia)& buesa dqN tho tehu ij rFkk
dqN ikuh esa jgrs gSa ;s vlerkih tho gSaA

• budh Ropk lw[kh rFkk [kqjnjh gksrh gS rFkk Ropk ij
'kYdksa dk cká dadky gksrk gSA

• 'olu QsQM+ksa }kjk gksrk gSA

• fu"kspu 'kjhj ds vUnj gksrk gSA

• budk ân; rhu d{kh; gksrk gS ijUrq exjePN dk
ân; Lrkfu;ksa dh Hkk¡fr pkj d{kh; gksrk gS] mnkgj.k&
fNidyh] lk¡i] exjePN] dNqvkA

iv) ,oht (Aves) & ;g i{kh lerkih oxZ gSA budk 'kjhj
ia[kks ls <+dk gksrk gSA nSfgd rkieku vU; izkf.k;ksa ls
vfèkd jgrk gSA eq[k pksap }kjk f?kjk jgrk gS rFkk
nk¡r ugha gksrs vfLFk;ka [kks[kyh gksrh gS] bueas ok;q
dks"kk,a (Air Pouches) gksrh gSa] ân; pkj d{kh; gksrk
gS] mnkgj.k& ikoks ¼eksj½] iSlj ¼fpfM+;k½

v) eSesfy;k (Mammalia) & ;s mPpoxZ ds lerkih izk.kh
gSaA budk 'kjhj ckyksa ls <dk gksrk gS  rFkk ;s d'ks:dh
gSaA buesa nqXèk xzfUFk;k¡ ikbZ  tkrh gS vkSj Hkwz.k dk iks"k.k
vijk (Placenta) }kjk gksrk gSA bu thoksa dk ân; pkj

d{kh; gksrk gS] mnkgj.k& daxk:] euq";A7
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• 'olu ,d tfVy izfØ;k gS] ftlds varxZr vkWDlhtu
vkSj dkcZu MkbvkWDlkbM xSlksa dk fofue; gksrk gSA

• ÅtkZ eqDr djus ds fy, ifpr [kk| inkFkksZa dk vkWDlhdj.k
gksrk gSA

• 'olu ,d tSo&jklk;fud izfØ;k gS] tks dksf'kdknzO;
rFkk ekbVksdkWfUMª;k esa gksrh gSA

• 'olu ds le; eqDr ÅtkZ ,Msukslhu VªkbÝQkWLÝQsV (A.T.P.)

esa fufgr gksdj jklk;fud :i esa HkaMkfjr gksrh gSA

'olu ds nks izdkj
- ok;oh; (Aerobic)

- vok;oh; (Anaerobic)

ok;oh; ;k vkDlh 'olu
(Aerobic Respiration)

• vkWDlhtu }kjk fu;af=kr 'olu dh izfØ;k ok;oh; 'olu
dgykrh gSA

• bl izfØ;k esa [kk| inkFkksZa (Xywdkst) dk vkDlhdj.k O
2

dh mifLFkfr esa iw.kZ :i ls dkcZu MkbvkDlkbM ,oa ty
esa fo[kafMr gks tkrk gS ,oa ÅtkZ eqDr gksrh gSA bl eqDr
ÅtkZ dk mi;ksx ATP mRiknu esa gksrk gSA

  Xykbdksfyfll     Øsc pØ

Xywdkst  ik;:osV   CO
2
+H

2
O +

ÅtkZ 
      dksf'kdk nzO; essa

(O
2
vko';d ugha) (O

2
dh mifLFkfr esa)

C
6
H

12
O

6
+60

2
              6CO

2
+6H

2
O + 673 K.Cal. or 38

ATP

vok;oh; ;k vukDlh 'olu
(Anaerobic Respiration)

• thok.kq ijthoh;ksa vkSj ;hLV tSls thoèkkjh [kk| inkFkksZa dk
vkWDlhtu dh vuqifLFkfr esa viw.kZ :i ls CO

2
vkSj ljy

dkcZfud inkFkZ tSls ,fFky ,Ydksgy] ,flfVd vEy]

lkbfVªd vEy] ysfDVd vEy] vkDlsfyd vEy esa gks
tkrk gSA
C

6
H

12
O

6
           2C

2
H

5
OH+2CO

2
+ 21  K.Cal. or 2ATP

• vok;oh; 'olu vR;fèkd is'kh; fØ;k ds le; gekjh
isf'k;ksa esa Hkh gksrk gS ,oa ysfDVd vEy dk fuekZ.k dj
Fkdku mRiUu djrk gSA

• bl izfØ;k esa dqN ikniksa ,oa thok.kqvksa esa ,fFky ,Ydksgy
rFkk isf'k;ksa esa ySfDVd vEy curk gSA
    Xykdksfyfll   fd.ou

Xywdkst ik;:osV   C
2
H

5
OH+H

2
OÅtkZ

  dksf'kdk nzO; essa  O
2
dh

  O
2
vko';d ugha    vuqifLFkfr esa

Xywdkst ik;:osV  ySfDVd vEy
 (Fkdku)

ok;oh; ,oa vok;oh; 'olu esa varj
ok;oh; 'olu

- vkWDlhtu dk mi;ksx gksrk gSA
- dkcZu MkbvkWDlkbM ,oa ty vafre mRikn gSA
- ;Fks"V ÅtkZ eqDr gksrh gSA

vok;oh; 'olu
- vkWDlhtu dh vuqifLFkfr esa gksrk gSA
- ,Ydksgy ;k ySfDVd vEy o CO

2
vafre mRikn gaSA

- vis{kkÑr de ÅtkZ eqDr gksrh gSA

ikniksa esa 'olu
• O

2
,oa CO

2
'olu xSl gSaA

• izkf.k;ksa dh rqyuk esa ikniksa dk 'olu fuEu :iksa esa fHkUu
gksrk gS%

- ikniksa ds lHkh Hkkx] tSls & ewy (tM+)] ruk] iÙkh vkfn
'olu djrs gSaA

- ikniksa ds ,d Hkkx ls nwljs Hkkx rd xSlksa dk ifjogu
cgqr de gksrk gSA
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- ikniksa dh 'olu nj izkf.k;ksa dh vis{kk èkheh gksrh gSA
• tM+s (ewy) e`nk esa mifLFkr vkWDlhtu dks folj.k

(Diffusion) dh fØ;k }kjk xzg.k djrs gSaA
• ewy jkse (Root Hair) Oxygen ds lhèks lEidZ esa jgrs gSaA
• ewy jkseksa ls vkWDlhtu tM+ dh vU; dksf'kdkvksa rd

igq¡prh gSA
• bl izdkj CO

2
dksf'kdkvksa ls e`nk dh vksj folfjr gksrh

gSA
• tM+ ds iqjkus fgLls tgk¡ ewy jkse ugha gksrs] os er̀ dksf'kdk

ls <+ds gksrs gSa ftlesa lw{ejaèkz gksrs gSa ftUgsas okrjaèkz
(Lenticels) dgrs gSa] blh ds }kjk e`nk vkSj ewy dh
vkarfjd thfor dksf'kdkvksa ds chp xSlh; fofue; gksrk
gSA

• dk"Bh; (Woody) ikniksa esa xSlh; fofu;e ds fy, Nky
ij okrjaèkz ik, tkrs gSaA

• lw{efNnz ftls jaèkz ;k Stomata dgrs gSa ifÙk;ksa dh lrg
ij ik, tkrs gSaA

• 'olu ds fy, O
2
LVksesVk ds }kjk folfjr gksdj iÙkh dh

dksf'kdkvksa rd igq¡p tkrh gS] tc dksf'kdkvksa esa CO
2
dh

lkanzrk c<+ tkrh gS rks okrkoj.k esa eqDr djus ds fy,
LVksesVk [kqy tkrs gSaA

• 'olu xSlksa dk fofu;e ifÙk;ksa esa folj.k }kjk gksrk gSA

izkf.k;ksa esa 'olu
(Respiration in Animal)

• vehck µ 'olu xSlsa ifjos'kh ekè;e rFkk dksf'kdk ds
chp IykT+ek & f>Yyh esa ls folfjr gksdj vUnj&ckgj
vkrh tkrh gSaA

• vfèkdrj tyh; izkf.k;ksa eNyh] >haxk] lhi) esa 'olu ds
fy, Dykse (Gills) ik, tkrs gSa tks ty esa foyhu vkWDlhtu
dks vo'kksf"kr dj ysrs gSa rFkk 'kjhj ls dkcZu MkbvkWDlkbM
dks ckgj fudkyrs gSaA

• LFkyh; izkf.k;ksa tSls fd fNidyh] i{kh] euq"; esa 'olu
vax iqQIiqQl (Lungs) gksrk gSA

• dspq,a (Earthworm) esa Ropk] ok;q ls xSlksa ds fofue; dk
dk;Z djrh gSA

• esa<+d Ropk vkSj iqQIiqQl nksuksa ls 'okl ysrs gSaA

• dkdjksp µ dkdjksp esa ufydk & tSlh lajpuk,a &
okfrdk,a (tracheae) rFkk y?kqokfrdk,a (tracheoles) gksrh
gSaA okfrdk,a ckgj dks Likbjsdy (spiracle) uked js[kk&fNnzksa
ls [kqyrh gSaA Likbjsdy] o{k rFkk mnj {ks=kksa esa varjk[kaM'k
O;ofLFkr gksrs gSaA bUgha ufydkvksa ds fo'kkf[kr ra=k ds }kjk
nsg dh dksf'kdk,a ,oa nsg&rjy ckgj dh ok;q ds lkFk
lh/k laidZ cuk, j[krs gSaA mnjh; isf'k;ksa dh lgk;rk ls
xSlsa Hkhrj dks tkrha vkSj Hkhrj ls ckgj dks vkrh gSaA

euq"; esa 'olu
• 'olu dh iwjh izfØ;k nks Hkkxksa eas c¡Vh gS%

- 'oklksPNokl (Breathing)

- 'olu vFkkZr~ 'oluh inkFkksZa dk vkWDlhdj.k
• 'oklksPNokl esa O

2
okyh ok;q ÝQsÝQM+ksa esa tkrh gS] tgk¡ ij

CO
2
vkSj O

2
dk fofue; gksrk gSA

• 'olu esa 'oluh inkFkks± dk vkWDlhdj.k gksrk gSA ;g
izfØ;k dksf'kdkvksa esa gksrh gS rFkk vkWDlhdj.k ds fy,
jDr }kjk O

2
Årdksa rd igq¡prh gS vkSj 'oluh inkFkksZa ds

vkWDlhdj.k ds i'pkr cuh CO
2
jDr }kjk isQiQM+ksa esa

vkdj fu%'olu }kjk fudky nh tkrh gSA
ok;q  uklk}kj  uklkxqgk  xzluh  ySfjaDl  'okluyh

dwfidk,¡   'olfudk,¡ 'olfu;k¡

(ok;qdks'k)

euq"; esa 'olukax
(Respiratory Organs in Man)

• 'olu ra=k ds varxZr os lHkh vax vkrs gSa ftlls gksdj
ok;q dk vknku&iznku gksrk gS tSls& ukfldk] xzluh]
ySafjDl] Vªsfd;k] czkasdkbZ ,oa cSfØ;ksYl vkSj iQsiQM+sA

- ukfldk& ukfldk&fNnzksa esa ok;q (O
2
) izos'k djrh gSA

ukfldk fNnzksa ds Hkhrj jkse ;k cky gksrs gSa tks èkwy ds d.k
rFkk lw{ethoksa dks 'kjhj esa izos'k djus ls jksdrk gSA

• ukfldk&fNnzksa dh xqgk E;wdl dyk (Mucus membrane)

ls Lrfjr gksrh gS] tks E;wdl Ïkfor dj ok;q dks ue
cukrh gSA

- xzluh (Pharynx)& ok;q ukfldk&fNnzksa ls xzluh esa vkrh
gSA bldh ik'oZ fHkfÙk esa eè;d.kZ dh ;wLVsfd;u ufydk
(Eustachian tube) Hkh [kqyrh gSA

- ySfjaDl (Larynx)& bls Loj&;a=k Hkh dgrs gSaA bldk
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eq[; dk;Z èofu mRiknu djuk gSA 'okluyh dk Åijh
fljk ,d NksVs fNnz ds }kjk xzluh ls tqM+k gksrk gS ftls
XykfVl dgrs gSa XykfVl ,d dikV }kjk can gksrk gSA bls
bfiXykfVl (Epiglatis) dgrs gSaA ;g XykfVl }kj dks can
djds Hkkstu dks 'okluyh esa tkus ls jksdrh gSA

- Vªsfd;k (Trachea)& ;g o{k xqgk esa gksrk gS ;gk¡ ;g nks
'kk[kkvksa esa c¡V tkrh gS blesa ls ,d nk;sa ÝQsÝQM+s esa rFkk
,d ck;sa ÝQsÝQM+s esa tkdj fÝQj 'kk[kkvksa esa foHkDr gks
tkrh gSA

- czksadkbZ& Vªsfd;k] o{kh; xqgk esa tkdj nks Hkkxksa esa c¡V
tkrh gSa ftls czksadkbZ dgrs gSaA

- iQsiQM+s (Lung)& ;g o{k xqgk esa ,d tksM+h vax gS ftldk
vkèkkj Mk;kÚke ij fVdk jgrk gSA izR;sd iQsiQM+sa esa
djksM+ksa ,fYo;ksykbZ (Alveoli) gksrs gSaA

• izR;sd iQsiQM+k ,d f>Yyh }kjk f?kjk jgrk gS ftls Iywjy
esEcszu (Pleural membrane) dgrs gSa ftlesa nzo Hkjk gksrk
gS tks iQsiQM+ksa dh j{kk djrh gSA
xSl&fofue; rFkk oT;Z inkFkks± dk fu"dklu

xSlh; vfHkxeu (Gaseous Transport)

(d) vkWDlhtu vfHkxeu (iQsiQM+ksa ls mQrdksa esa) O
2
 dk

dk jxj :i e s a  v fH k xeu ,d lf EeJ. k
izksVhu gheksXykschu (haemoglobin) ds }kjk gksrk  gSA ;g
ykSg&lEiUu izksVhu yky jDr dksf'kdkvksa (RBCs) ds Hkhrj
Hkjk gksrk gSA gheksXyksfcu O

2
  dh mlls  xquk vf/d ek=kk

ys tk ldrk gS  ftruk fd vU; vdsyk Iyk”ek ys tkrk gSA
jDr dk vkWDlhtuhdj.k iQsiQM+ksa ds Hkhrj gksrk gSA
vkWDlhtu ds v.kq gheksXyksfcu ds lkFk ,d mRØe.kh; ca/u
cukrs gSa µ

iQqÝiQql dwfidkvksa esa
Hb + 4O

2
Hb (4O

2
)

lfØ; mQrdksa esa
gheksXyksfcu vkWDlhgheksXyksfcu

([k) dkcZu MkbvkWDlkbM vfHkxeu (mQrdksa ls iQsiQM+ksa
esaaa a a aa a)
lfØ; mQrd yxkrkj CO

2
 cukrs jgrs gSaA bl CO

2
 dks iQsiQM+ksa

rd ykuk gksrk gS rkfd mldks ogk¡ ij ckgj fudkyk tk ldsA
CO

2
 dk vfHkxeu rhu fofèk;ksa ls gkrk gS µ

- jDr Iyk”ek esa HkkSfrd :i esa ?kqyh gqbZA (bl fof/ esa
dqy vfHkxfer CO

2
 dk dsoy % Hkkx gh ys tk;k tkrk

gS)A
- RBCs ds gheksXyksfcu esa lh/s la;ksftr gksdj ftlls

dkcsZehuksgheksXyksfcu (Carbaminobaemo-globin) cu tkrk
gSA (dsoy yxHkx  izfr'kr)

- Iyk”ek esa ?kqyh gksdj ckbdkcksZusVksa (bicarbonates) ds
:i esa CO

2
 dk lcls cM+k va'k ;gh gksrk gS] yxHkx

izfr'krA
• iQsiQM+ksa ds Hkhrj bu rhuksa vfHkxfer Lo:iksa esa yk;h xbZ

CO
2
 dwfidh; ok;q esa NksM+ nh tkrh gS vkSj varr% ogk¡

ls lkal }kjk ckgj fudky nh tkrh gSA

ekuo esa 'oklksPNokl dh fofèk
(Mechanism of Breathing in Man)

• bls iqQIiqQl laokru (Pulmonary Ventilation) Hkh dgrs gSa
• ;g izfØ;k nks mipj.kksa esa foHkkftr gS%

- var%'olu (Inspiration)

• var%'olu ds nkSjku Mk;kÚke dh vjh; ekalisf'k;k¡ (Radial

muscles) rFkk cká vUrjki'kqZd is'kh (External Intercostal

muscle) fldqM+rh gSA
• ftlds iQyLo:i Mk;kÚke mnj dh vksj >qd tkrk gS

vkSj iqQIiqQl esa ok;qnkc de gksus yxrk gS] blfy, ok;q
okrkoj.k ls ukfldk }kjk iQsiQM+ksa esa izos'k djrh gSA

• bl izdkj var%'olu esa iqQIiqQl ds Hkhrj ok;q dk vkuk
mlds Hkhrj ok;qnkc ij fuHkZj djrk gSA

- fu%'olu (Expiration)

• fu%'olu ds nkSjku Mk;kÚke dh vkjh; isf'k;ksa esa rFkk
vUr% vUrjki'kqZd isf'k;ksa esa f'kFkyu gksrh gS ftlds
dkj.k Mk;kÚke o{k dh vksj Åij mBrk gS vkSj o{kh;
fHkfÙk Hkhrj dh vksj xfr djrh gSA blls iqQIiqQl esa
ok;qnkc vfèkd gks tkrk gS vkSj isQiQM+ksa ls ok;q ukfldk ls
gksrh gqbZ ckgj pyh tkrh gSA

'olu ls lacafèkr rF;
• lkekU; voLFkk esa 'olu dh nj &  izfr feuV gSA
• dfBu ifjJe ;k O;k;ke ds le; 'olu nj  ls

xq.kk c<+ tkrh gSA
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• 'okl ysus dh fØ;k ds izR;sd pØ esa yxHkx  feyh-
ok;q var% 'olu ,oa fu%'olu gksrk gSA

•  ?kaVs esa ge  yhVj ok;q dk var% 'olu djrs gSA

• ok;q 'olu ds nkSjku ,d Xywdkst v.kq ls  ls ATP

v.kq curs gSa] tcfd vok;q 'olu esa flÝQZ 2ATP v.kq
curs gSaA

'oklu rFkk 'olu esa varj
'oklu (Breathing) 'olu (Respiration)

- ;g ,d HkkSfrd fØ;k gS - ;g ,d jklk;fud izfØ;k gSA
- blesa 'oklu ekxZ rFkk iQsiQM+s fufgr gSaA - ;g izR;sd dksf'kdk ds Hkhrj gksrk gSA
- blesa ok;q dk var%'oklu rFkk cká'oklu - blesa Xywdks”k dk vkWDlhdj.k gksrk gS

gksrk gSA ftlls mQtkZ dk foekspu gksrk gSA
rhu lkekU; 'oklu (iQqÝiQql) nks"k

nek (Asthma) 'okl ysus esa dfBukbZ D;ksafd 'olfudk,¡ ladh.kZ gks x;h gksrh
gSaA dHkh&dHkkj i;kZoj.k esa ik, tkus okys dqN [kkl dkjdksa
ds dkj.k Hkh ;g nks"k gks tkrk gSA

fueksfu;k (Pneumonia) cSDVhfj;k ds laØe.k ls iQsiQM+ksa esa 'kksFk gks tkrk gSA izdV
y{k.k gSa& Toj] ihM+k rFkk cgqr T;knk [kkalhA

{k;jksx (Tuberculosis) iQsiQM+ksa ds Hkhrj mQrdksa ds fiaM ls cu tkrs gSa tks
cSDVhfj;k ds dkj.k curs gSaA ;g ,d laØked jksx gSA
vfrlhek gks tkus ij [kkalrs le; [kwu vk tkrk gSA BCG

ds Vhdkdkj.k ls {k; jksx ls cpk tk ldrk gS
'olu ds nkSjku vnyrs&cnyrs vk;ru
Tokjh; vk;ru fcuk fdlh izdV iz;kl ds (;kuh lkekU;  fe-yh-
(Tidal volume) 'okl ysus esa) Hkhrj ys tk;h tkus vkSj

ckgj fudkyh tkus okyh ok;q dk vk;ru
lokZf/'okl /kfjrk ml ok;q dk vk;ru tks xgjs ls xgjs lkal  fe-yh-
(Vital capacity) ysus vkSj vf/d ls vf/d lk¡l NksM+us esa

'kkfey gSA
vo'ks"k vk;ru ml ok;q dk vk;ru tks vf/d ls vf/d  fe-yh-
(Residual volume) Hkhap dj lkal fudkyus ds ckn Hkh iQsiQM+ksa     ls

esa cph jg tkrh gS  fe-yh rd
laiw.kZ iQqÝiQql /kfjrk lHkh iQqÝiQql vk;ruksa dk tksM+  fe-yh-
(Total Lung (vf/dre ok;q tks fdlh Hkh le; nksuksa     ls
Capacity) iQsiQM+ksa esa laxzfgr gks ldrh gS)  fe-yh-
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/weziku djus okyksa rFkk {k;jksx ls xzLr O;fDr;ksa esa 'okl/kfjrk cgqr de gks tkrh gSA blds foifjr f[kykfM+;ksa rFkk xk;dksa
esa ;g /kfjrk cgqr c<+ tkrh gSA
ekuo ds 'olu vaxksa dh lajpuk vkSj muds izdk;Z
vax lajpuk izdk;Z
uklk }kj (Nostrils) ukd ds fNnz vupkgs d.kksa dk Nu tkuk
uklkxqgk 'ys"ek f>Yyh ,oa /wy rFkk cSDVhfj;k dks iQk¡l ysrs]
(Nasal cavity) flfy;k ls vkofjr ok;q dks xeZ ,oa vknZ djrs gSaA
xzluh (Pharynx) is'kh; uyh 'olu vkSj ikpu nksuksa ra=kksa ds

ekxZ cukrh gS] ijarq ihNs ds
Hkkx esa nksuksa dks i`Fkd djus ds
fy, ,d ,fiXykWfVl gksrk gSA

ySfjaDl (Larynx) ,d dM+k d{k ftlds xzluh dks 'okluyh ds lkFk
Hkhrj Loj&jTtq gksrs gSa tksM+rk gSA

'okluyh (Trachea) lh&vkÑfr ds dkfVZysth 'olfu;ksa rd ok;q dk ekxZ]
(ok;q uyh) oy;ksa }kjk vkyfEcr iQsiQM+ksa esa izos'k
'oluh (Bronchus) izR;kLFk flfy;kf;r rFkk iQsiQM+ksa esa 'olfudkvksa ds :i
(cgqopu Bronchi) 'ys"eh esa izos'k
'olfudk,¡ 'oluh dh NksVh vafre ok;q dks dwfidkvksa esa igq¡pkrh
(Bronchioles) 'kk[kk,¡ gSaA
dwfidk,¡ (Alveoli) buesa jDr dksf'kdk,¡ gksrh xSlksa dk fofue;
(ok;q dks'k air sacs) gSa
,fiXykWfVl (Epiglottis) ,d iYys tSlh lajpuk gksrh gS tks okYo dk dk;Z djrh gSA [kkuk fuxyrs le; ;g iQsiQM+ksa dh lqj{kk
djrh gSA SA
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•

•

(Autotrophic Nutrition)

•

(Autotrophic

& producer)

(Chlorophyll)

•

(i) Photosynthetic

(ii) Chemosynthetic

(Heterotrophic Nutrition)

•

(Heterotrophs)

•

(Saprophytes)

(Saprophytes)

(Mushroom)

(Parasites)

(Host)

(Plasmodium) (Tapeworm)

(Cuscuta)

•

(Mineral Nutrition)

•

CO
2

C O

H O

Cu, Mg, Fe, Mn

N
2

(NO
3
-)

(NO
2

-) (NH
4
+)

• (Legumes)

(Rhizobium)

• (Nitrosomoas)

(Azotobacter) N
2
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• N
2

(Nitrogenase)

N
2

N
2

NH
4

+

NH
4

+ NO
2
-

NO
3
- NH

4
+

NH
4

+ NO
2

-

     Oxidation

NO
2

- NO
3

-

Oxidation

•

(Ectoparasite)

(Endoparasite)

(Ectoparasite)

•

(Endoparasite)

•

(Intra cellular parasite)

(Inter

cellular parasite)

(Frugivores)

•

(Sanguivores)

•

(Insectivores)

•

(Carrion Eater)

•

(Cannibals)

•

(Coprophagous)

•

(Parasitic Plants)

•

(Haustoria)

(Total parasite)

(Host)

(Partial parasite)

(Symbiotic plant)

•

(Lichens)
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•

(Insectivorous Plants)

• N
2

(Photosynthesis)

•

• (i)

CO
2

(ii)

(Chloroplast)

(iii)

(Grana) (Stroma)

• CO
2

(Reduction)

(Carbohydrate)

CO
2

H
2
S

H
2
O

6CO
2
+12H

2
S  C

6
H

12
O

6
+6H

2
O+12S

6CO
2
+12H

2
O  C

6
H

12
O

6
+6O

2


•

(Light reaction)

(Dark reaction)

(Light reaction)

• (Grana)

H
2
O

ATP NADP (Nicotinamide Adenine

diphosphate)

NADPH
2

• ATP

ATP ADP+P

ATP  ADP + P  +

(Process)

•

ADP

P ATP

H+ OH-

4H
2
O     4H+ + 4OH

• H+ NADP

NADPH
2

OH- H
2
O O

2

• ATP, NADPH
2
,

O
2

(Dark reaction)

•

CO
2

ATP NADPH
2

(Calvin Cycle)
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ATP NADPH
2

CO
2

•

•

• (Phagocytosis)

• (Ingestion) (Digestion)

(Assimilation) (Egestion)

• (Pseudopodia)

(Nutrition in Grass-hopper)

•

• (Forelegs)

• (Foregut) (Midgut)

(Hindgut)

•

(Hepatic Caeca)

• (Malpighian tubules)

(Digestive System in Man)

•

(Alimentary Canal)

(Associated Digestive Glands)

i) (Mouth cavity)

ii) (Oesophagus or foodpipe)

iii) (Stomach)

iv) (Intestine) (Small Intestine)

(Large Intestine)

• 'U'

(Doudenum)

(Pancreas)

(Bile duct) (Pancreas duct)

• (Colon) (Rectum)

i) (Salivary Glands)

ii) (Liver) (Bile)

(Gall bladder)

(Bile duct)

pH

iii) (Pancreas)

(Duodenum)

pH

(Process of Digestion)

•

•

• (Stomach) (Gastric glands)

HCl

• HCl
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     HCl activater

i) (inactive) (active)

 gastic renin

ii)

•

(Fat)

(Emulsion)

•

•

(Chyle) (Intestinal juice)

•

• (Villi)

•

(Rectum)

(Anus)
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• 'kjhj ds fofHkUu dksf'kdkvksa esa tSo jklk;fud fØ;k,¡
gksrh jgrh gSa] ftlls vif'k"V inkFkZ curs gSa] vif'k"V
inkFkZ dk vfèkd ek=kk esa ,df=kr gksuk 'kjhj ds fy,
gkfudkjd gksrk gSA

• gkfudkjd vif'k"V inkFkZ dh vfèkd ek=kk dks 'kjhj ls
fu"dkflr djus ds tSfod izØe dks mRltZu (Excretion)

dgrs gSaA
• 'kjhj esa ty dh mfpr ek=kk rFkk mi;qDr vk;uksa dk

larqyu cuk, j[kuk ijklj.k&fu;eu (Osmo-regulation)

dgykrk gSA
• mRltZu rFkk ijklj.k&fu;eu nksuksa lkFk&lkFk pyrs gSaA

bUgsa lEikfnr djus okys vaxra=k dks ew=k&ra=k ;k mRltZu
ra=k dgrs gSaA

izkf.k;ksa esa mRltZu
(Excretion in Animal)

• vehck rFkk vU; ,d dksf'kdh; izkf.k;ksa esa ladqpu'khy
fj fDrdk (Contractile vacuole) mRlt Zu rF k k
ijklj.k&fu;eu dk dk;Z djrh gSA

• Liat (Spronges) vkSj Cnidaria (ukbMsfj;k Ex-gkbMªk)
esa vif'k"V inkFkZ Øe'k% vkWLdqye ,oa eq[k}kj (Oral

opening) }kjk folfjr gksrh gSA
• piVs Ñfe;ksa (Flat worm) esa mRltZu dh bdkbZ ,d

dksf'kdh; gksrh gS ftUgsa (Flame cell)

dgrs gSaA
• mPprj tarqvksa esa fofHkUu ufydkdkj lajpuk,a mRltZu

vax cukrh gSA
• dspq,a (Earthworm) esa ufydkdkj lajpuk,a o`Dd

(Nephridia) dgykrh gSA
• euq"; esa lw{e vkSj ckjhd ufydk,a gksrh gS ftls q

(usÚku) dgrs gSaA
• euq"; esa nks o`Dd gksrs gSa rFkk izR;sd o`Dd esa yxHkx

yk[k oD̀dk.kq (usÚku) gksrs gSaA
• izksVkstksvk rFkk vdksf'kdh; tho esa mRltZu vax ugha gksrsA

mRlthZ inkFkZ folj.k }kjk IykTek f>Yyh (Plasma

membrane) ls gksdj fu"dkflr gksrk gSA
• vkFkksZiksMk tUrqvksa esa mRltZu fHkUu izdkj ls gksrk gS]

mnkgj.k&
 isfyeksu tks ØsLVsf'k;k oxZ dk tUrq gS] esa gfjr xzafFk

}kjk mRltZu gksrk gSA
 dkWdjksp tks dhV oxZ esa gS] esa mRltZu vax eSYihf?k

ufydkvksa (Manphigian tubes) }kjk gksrk gSA

mRlthZ inkFkks± ds vkèkkj ij tUrqvksa
dk oxhZdj.k

v) veksuksVsfyd (Ammonetelic)

• bu tUrqvksa dk mRlthZ inkFkZ eq[;r% vfr fo"kSyh veksfu;k
gS] mnkgj.k& dqN eNfy;k¡] lHkh izksVkstksvk] isjhÝQsjk vU;
vd'ks:dh mHk;pj (Amphibian)

[k) ;wfjdksVsfyd (Uricotelic)

• eq[; mRlthZ inkFkZ de fo"kSyk ;wfjd vEy gS] mnkgj.k
µ ljhl`i] i{kh (Aves) rFkk dhV

• ty esa v?kqyu'khy] Bksl vFkok v¼ZBksl Lo:i
l) ;wfjvksVsfyd
• eq[; mRlthZ inkFkZ ;wfj;k gS] mnkgj.k& Lrfu;ksa] dsapqvksa]

?kfM+;ky dqy ds lnL;ksa esaA
mRlthZ vax mRlthZ inkFkZ
o`Dd (Kidney) ukbVªkstuh inkFkZA
Ropk (Skin) Losn xzafFk;k¡ }kjk ikuh ;wfj;k ,oa

vU; yo.kA
iqQIiqQl (Lungs) CO

2

vk¡r (Intestine) budh ijr dqN yo.kksa dk mRltZu
djrh gS] tks ey ds lkFk ckgj fudy
tkrs gSaA

;Ñr (Liver) ukbVªkstuh inkFkks± dks fu"dkflr
djus esa lgk;dA
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euq"; esa mRltZu
• euq"; dk mRltZu ra=k mnjxqgk (Abdomen) esa fLFkr gksrk

gSA
• blesa lse ds cht dh vkÑfr ds nks o`Dd gksrs gSaA izR;sd

ls ,d okfguh fudyrh gS ftls ew=k okfguh dgrs gSaA
ew=kk'k; esa ,df=kr ew=k ew=kekxZ }kjk 'kjhj ls ckgj fu"dkflr
gks tkrk gSA

• mRltZu gsrq izR;sd oD̀d yk[kksa bdkbZ;ksa dk cuk gksrk gS
ftls a (Nephron) dgrs gSaA ;g o`Dd dh
lajpukRed ,oa fØ;kRed bdkbZ gSA ;g vkaf'kd :i ls
o`Dd esMqyk vkSj o`Dd dkVsZDl esa fLFkr gksrk gSA

• izR;sd o`Dd ufydk dk Åijh fljk ,d I;kys dh vkdkj
dh jpuk cukrh gS ftls (Bowman's capsule)

dgrs gSaA
• ckseu laiqV esa :fèkj okfgfu;ksa dk l?ku xqPNk gksrk gS

blfy, bls dksf'kdk xqPN (Glomerulus) Hkh dgrs gSaA ;g
Filtration (Nuus) dk dk;Z djrk gSA

• ;s dksf'kdk,a o`Dd esa vkus okyh ml èkeuh ds foHkktu
ls curh gS ftlesa vof'k"V inkFkZ ;qDr #fèkj izokfgr gksrk
gSA

• ckseu laiqV o`Dd ufydk dk izos'k }kj gSA
• o`Dd èkeuh (Renal arteries) }kjk vif'k"V inkFkZ o`Dd esa

vkrs gSaA
• dksf'kdk xqPN dh dksf'kdkvksa ls :fèkj dk rjy Hkkx

Nudj ckseu laiqV esa vkrk gS tSls&tSls ;g o`Dd ufydk
esa izokfgr gksrk gS Xywdkst ,oa ,ehuks vEy yo.k vkfn
tSls mi;ksxh inkFkZ o`Dd ufydk ds pkjksa vksj cus dksf'kdk
tky }kjk iqu% vo'kksf"kr gks tkrs gSaA

• o`Dd ufydk,a vif'k"V inkFkksZa dks oD̀d ds Hkhrjh Hkkx
esa izokfgr dj nsrh gSa tgk¡ ls ;g ew=kk'k; rd pyk tkrk
gSA ew=k R;kxus rd ;g ew=kk'k; esa ,df=kr jgrk gSA

• euq"; ds ew=k esa eq[;r% ;wfj;k] dqN ek=kk esa ;wfjd vEy]
vdkcZfud yo.k rFkk ty gksrk gSA

ew=k fuekZ.k
usizQkWu mRlthZ rFkk ijklj.k fu;eu izdk;ks± dks rhu pj.kksa esa
iwjk djrs gSa%
(i) ijkfuLianu (Ultrafiltration)

(ii) p;ukRed iqu%vo'kks"k.k (Selective reabsorption)

(iii) ufydh; Ïo.k (Tubular secretion)

Mk;kfyfll (viksgu)
• laØe.k] vk?kkr] #fèkj izokg esa vojksèk ds dkj.k o`Dd

fuf"Ø; gks ldrs gSaA ,slh voLFkk esa :fèkj esa vif'k"V
inkFkks± dk fuLianu djus] mlesa ty rFkk vk;u dh i;kZIr
ek=kk cuk, j[kus vkfn ds fy, Ñf=ke o`Dd uked
midj.k dk iz;ksx fd;k tkrk gS] tks Mk;kfyfll (Dialysis)

uked rduhd ij vkèkkfjr gksrh gSA
• fdlh vU; O;fDr ds lqesfyr o`Dd dk] jksxh ds 'kjhj esa

izR;kjksi.k (Transplant) Hkh fd;k tk ldrk gSA
• Mk;kfyfll ds fu;e viksgu ds midj.k esa lsY;qykst dh

yEch dqaMfyr ufy;k¡ viksgu foy;u ls Hkjh Vadh esa
yxh gksrh gSA ;g #fèkj bu ufy;ksa ls izokfgr gksrk gS rc
vif'k"V inkFkZ folfjr gksdj Vadh ds foy;u esa vk tkrk
gSA LoPN #fèkj jksxh ds 'kjhj esa iqu% izfo"V djk fn;k

tkrk gSA
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• tUrqvksa esa ips gq, iks"kd inkFkks± rFkk 'oklukaxks }kjk
okrkoj.k ls xzg.k dh xbZ vkWDlhtu dks leLr dksf'kdkvksa
esa igq¡pkus ds fy, ifjlapj.k ra=k (Circulatory system)

gksrk gSA
• jksxtudksa dk fouk'k djds 'kjhj dh lqj{kk djukA
• ifjlapj.k ra=k dksf'kdkvksa ls CO

2
 dks 'olukaxks esa rFkk

;wfj;k vkfn dks mRlthZ vax o`Dd (Kidney) rd igq¡pkrk
gSA

• gkeksZuksa dk vfHkxeuA
• 'kjhj dh fofHkUu dksf'kdkvksa ds chp jklk;fud vknku&iznku

Hkh ifjlapj.k ra=k }kjk gksrk gSA
• Å"ek dk leku forj.kA
• ifjlapj.k ra=k nks Hkkxksa esa foHkDr gS%

i) #fèkj ifjlapj.k ra=k (Blood Circulatory system)

ii) ylhdk ra=k (Lymphatic system)

#fèkj ifjlapj.k ra=k
(Blood Circulatory System)

• ifjogu ra=k esa rhu inkFkks± dh vko';drk gksrh gS&
i) Hkze.k djus okys nzo (#fèkj)
ii) ladqpu'khy vax ftlds }kjk nzO; dks leLr 'kjhj esa Hkstk

tk lds (#fèkj okfguh ;k ân;)
iii) ufydk ftlesa gksdj #fèkj 'kjhj ds izR;sd Hkkx esa Hkze.k

djrk gS] mnkgj.k& èkeuh] f'kjkA

#fèkj okfguh (Blood vessels)

• ;g :fèkj dks ân; ls vaxks dh vksj ys tkrh gS rFkk
Årdksa ls :fèkj dks ysdj ân; dh vksj ys tkrh gSA
#fèkj okfguh ds izdkj

i) èkeuh (Arteries)& og #fèkj okfguh tks #fèkj dks ân; ls
vaxks dh vksj ys tkrh gS mls èkeuh dgrs gSaA

ii) blesa vkWDlhtu;qDr jDr izokfgr gksrk gSA
iii) iqÝiqQl /euh ,d ek=k /euh gS ftlesa fovkWDlhtu jDr

cgrk gSA

iv) èkefudk (Arterioles)& èkefu;ksa dh eghu 'kk[kk,¡ èkefudk
dgykrh gSA

v) a  (Blood capillaries)& èkefudk,a vusd
eghu 'kk[kkvksa esa c¡V tkrh gS tks Årdksa dh dksf'kdkvksa
ds chp fLFkr gksrh gS] :fèkj dsf'kdk,a dgykrh gSA

vi) a  (Venule)& #fèkj dsf'kdk,a Ård ds Hkhrj
iqu% tqM+dj dqN cM+h okfgfu;ksa dk fuekZ.k djrh gS] bUgsa
y?kqf'kjk dgrs gSaA

vii) a (Veins)&
(i) y?kqf'kjk,a vkil esa feydj f'kjk,a cukrh gS tks

:fèkj dks Årdksa ls ysdj ân; dh vksj ys tkrh gSA
(ii) buesa v'kq¼ jDr cgrk gSA
(iii) iqQÝiqQl f'kjk ,dek=k f'kjk gS ftlesa 'kq¼ jDr cgrk

gSA
ifjogu ra=k ds izdkj

• mPp Js.kh ds vd'ks#fd;ksa rFkk d'ks:fd;ksa esa nks izdkj
dk ifjogu ra=k gksrk gS%
i) [kqyk ifjogu ra=k (Open circulatory system)

ii) cUn ifjogu ra=k (Closed circulatory system)

• cUn ifjogu ra=k] [kqys ifjogu ra=k ls vfèkd fodflr gSA
[kqyk ifjogu ra=k vfèkdka'k vkFkksZiksMk la?k (mnkgj.k&
dkWdjksp] frypV~Vk vkfn) ds tUrqvksa esa ik;k tkrk gS
rFkk can ifjogu ra=k euq"; o lHkh d'ks:fd;ksa esa ik;k
tkrk gSA

ifjogu ra=k dk tUrqvksa esa fodkl
(Development of transport system in animals)

i) izksVkstksvk la?k ds tUrq vdksf'kdh; tUrq gSaA blesa ifjogu
ra=k ugha gksrkA bldk thonzO; rjy :i esa ,d dksf'kdh;
'kjhj esa Hkze.k djrk gSA ftls  dgrs gSaA
iSjkfef'k;e esa ;g lkbDyksfll dgykrk gSA

ii) Liatks esa uky ra=k (Canal system) ik;k tkrk gS ftlesa
ifjogu ra=k ty èkkjk ds :i esa gksrk gSA ;g vYi
fodflr cká ifjlapj.k ra=k gSA
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iii) piVs Ñfe;ksa dh nsg fHkfÙk cgqr iryh gksus ds dkj.k
buds 'kjhj dh lrg ls folj.k }kjk inkFkks Za   dk
okrkoj.k ls vknku iznku gksrk gSA (mnkgj.k& Tapeworm,

liver fluke)
iv) ,susfyMk la?k ds tUrqvksa esa fuEu Js.kh dk cUn izdkj

dk ifjogu ra=k gksrk gS ftlds iQyLo:i :fèkj dsoy
èkefu;ksa rFkk f'kjkvksa essa cgrk gSA buesa :fèkj df.kdk,a
ugha gksrhA bu Ñfe;ksa esa &  [k.M esa ik¡p tksM+h dwV
ân; ik;s tkrs gSaA bldk :fèkj yky gksrk gS D;ksafd
blesa gheksXyksfcu ik;k tkrk gS] mnkgj.k& dsapqvk]
tksad] usjhlA

v) vkFkksZiksMk la?k ds tUrqvksa esa ifjogu [kqys izdkj dk
ik;k tkrk gSA blesa s xSlksa dk vknku&iznku Vªsfd;y ra=k
ls gksrk gSA bldk :fèkj jaxghu gksrk gSA buds :fèkj esa
gheksXyksfcu ds ctk; ghekslk;fuu (Haemocyanin)

ik;k tkrk gS] mnkgj.k& dkWdjksp vkfnA
vi) fuEu d'ks:fd;ksa esa ân; ,d ufydk ds :i esa gksrk

gSa ftlesa vkfyUn (Atrium or Auricle) rFkk fuy;
(Rentricle) ugha gksrkA Ldkafy;ksMku eNyh esa ân; ,d
ufydk ds :i esa gksrk gSA ;g lkbul osuksll (Sinus

venosus)] ,sfVª;e (Atrium)] fuy; (Rentricle) vkSj
dksul vkVhZfj;ksfll (Conus Arteriosis) ds :i esa
gksrk gS] mnkgj.k& esa<dA

vii) Amphibians ds ân; esa rhu os'e (Chamber) gksrs gSaA
blesa nk;ka vkfyUn rFkk ck;ka vkfyUn ,oa fuy; gksrs
gSaA blesa vkWDlhÑr o vukWDlhÑr :fèkj fefJr gksrs
gSaA

viii)ljhl`iksa (Reptiles) esa Hkh rhu os'e gksrs gSa ijUrq
?kfM+;ky (ØksdksMkby) esa pkj os'e nks vkfyUn rFkk
nks fuy; gksrs gSaA

ix) if{k;ksa (Birds) rFkk Lrfu;ksa (Mammals) esa Hkh pkj
os'e] nks vkfyUn rFkk nks fuy; gksrs gSaA

ekuo ân; rFkk ekuo esa #fèkj ifjlapj.k
(Human Heart and Circulation of Blood in Human)

• ekuo ân; pkj dks"Bh; vax gSA Åij okys nks dks"B
vkfyUn (Auricle) rFkk uhps okys nks dks"B fuy;
(Ventricle) dgykrs gSaA ekuo ân;] ân; iV ds dkj.k nks
Hkkxksa esa foHkDr gSµ nk;ka rFkk cka;k HkkxA ân; ds nka;h

rjiQ ls vukWDlhÑr :fèkj dk ifjogu gksrk gS vkSj cka;h
vksj ls vkDlhÑr #fèkj dk ifjogu gksrk gSA nksuksa izdkj
ds #fèkj dHkh Hkh fefJr ugha gksrs blfy, bls

 dgrs gSaA
izfØ;k (Process)

i) ân; dk nkfguk vkfyan vukWDlhÑr :fèkj] 'kjhj ds
fofHkUu Hkkxksa ls vxz&i'p egkf'kjk }kjk izkIr djrk gSA
blds i'pkr :fèkj nka;s vkafyn ls nka;s fuy; esa ,d fNnz
}kjk igq¡prk gS ftl ij okYo gksrs gSaA tks :fèkj dks
foijhr fn'kk esa cgus ls jksdrk gSA nka;s fuy; ls :fèkj
iqQIiqQlh; èkeuh }kjk isQiQM+ksa rd tkrk gS] tgk¡ ij ;g
:fèkj vkWDlhÑr gksrk gSA

ii) ân; ds ck;sa vkfyan esa iqQIiqQlh; f'kjk ls vkWDlhÑr
#fèkj ig¡qprk gSA ck,a vkfyan ls ;g :fèkj ck,a fuy; esa
,d fNnz }kjk igq¡prk gS ftl ij okYo yxs gksrs gSaA ;g
vkDlhÑr :fèkj ck,a fuy; ls flLVsfed egkèkeuh }kjk
'kjhj ds fofHkUu vaxks esa Hkstk tkrk gSA

• ân; ,d iEi dh Hkk¡fr dk;Z djrk gSA ân; fo'ks"k izdkj
ds Ård dk cuk gksrk gSA ftls ân; is'kh; Ård
(Cardiac muscular tissue) dgrs gSaA ân; dh ifEiax
fØ;k mldh is'kh;qDr fHkfÙk;ksa ds ladqpu }kjk gksrh gSA
vkfyan rFkk fuy; ckjh&ckjh ls ladqfpr gksrs gSaA ladqpu
dks flLVksy (Systole) dgk tkrk gS rFkk f'kfFkyu dks
Mk;LVksy (Relaxation or Diastole) dgk tkrk gSA

• vkfyUnksa dk ladqpu (Contraction)] vkfyUnksa dh nhokj
ij ik;s tkus okys S.A. Node (Sinuauricular node) ds
dkj.k gksrk gSA vr% ;g vkfyUnks ds ladqpu ds fy,
mÙkjnk;h gSA bls ân; dk isl esdj (Pace maker) Hkh
dgrs gSaA

• fuy; ds ladqpu ds fy, A.V Node (Artioventricular

node) mÙkjnk;h gksrk gSA blds míhiu ds fy, Hkh S.A

Node mÙkjnk;h gSA

egkf'kjk,¡  (Venae cavae)

  (jDr dks nsg mQrdksa ls ykrh gSa ftlesa vkWDlhtu u ds
cjkcj gksrh gS)



 (Right atrium)
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 (Tricuspid valve)



(Right ventricle)



¡ (Pulmonary arteries)

(jDr dks iQsiQM+ksa esa ys tkrh gSa tgk¡ jDr esa ls CO
2
fudy

tkrh vkSj vkWDlhtu izkIr dj yh tkrh gS)


iQqÝiQql f'kjk,¡ (Pulmonary veins)

(vkWDlhtfur jDr dks okfil ân; esa ys tkrh gSa)


ck;k¡ ,fVª;e (Left atrium)



f}oyu okYo (Bicuspid valve)



ck;k¡ fuy; (Left ventricle)



egk/euh (Aorta)

(vkWDlhtu ls yns jDr dks 'kjhj esa igq¡pkrh gS)

ân; èofu (Heart sound)

• ân; èofu;ksa esa yc (Lubb) uked izFke èofu rc mRiUu
gksrh gS tc vkfyUn rFkk fuy; ds chp ds dikV ;k
okYo cUn gksrs gSa rFkk blh {k.k fuy;ksa (Ventricles) dk
ladqpu gksrk gSA

• ân; èofu;ksa esa Mc (Dubb) uked nwljh èofu rc mRiUu
gksrh gS tc v¼ZpUnzkdkj dikV cUn gksrs gSaA ;s os okYo
gSa tks fuy; rFkk egkèkefu;ksa ds chp gksrs gSaA dikV o
okYo :fèkj dks foijhr fn'kk esa cgus ls jksdrs gSaA

- RBCs dh vf/drk (lkekU; ls T;knk) iksyhlkbFkhfe;k
(Polycythemia)

- RBCs dh deh (lkekU; ls de) jDrkYirk (Anaemia)

- WBCs dh vf/drk (lkekU; ls vf/d) Y;wdhfe;k
(Leukemia)

- WBCs dh deh (lkekU; ls de) Y;wdksihfu;k (Leu-

kopenia)

ân; jksx (Heart diseases)

• ân; esa dikVh; jksx] okYo ds Bhd izdkj ls dk;Z djus
esa vleFkZ gksus ls gksrk gSA blesa :fèkj foijhr fn'kk esa
tkus yxrk gSA

• ,Utkbuk ân; jksx] fHkfÙk dks Bhd rjhds ls :fèkj izkIr
ugha gksus ds dkj.k gksrk gSA ;g dksjksujh èkeuh ds ladqpu
;k mlesa FkDdk teus ls gksrk gSA

• isfjdkfMZ;ksfVl (Pericardiotis)& ekuo ân;] ,d vkoj.k
ls f?kjk jgrk gSA bl vkoj.k dh ijrksa esa ,d nzo Hkjk
jgrk gS ftls isfjdkfMZ;y nzo dgrs gSaA bl jksx esa thok.kq
ds laØe.k ds dkj.k ân; vkoj.k esa lwtu vk tkrh gSA

• :eSVhd ân; jksx thok.kq laØe.k ds dkj.k ân; ds
dikV Bhd ls dk;Z ugha dj ikrs vkSj ân; dh isf'k;k¡
detksj gks tkrh gaSA

midj.k (Instruments)

• fLiQXukseSuksehVj & jDr&nkc ekius dk ;a=kA
• LVSFksLdksi ds }kjk ge ân; dh èofu lqu ldrs gSaA
• bySDVªksdkfMZ;ksxzke (ECG) midj.k ls ân; dh xfrfofèk

ekih tkrh gSA ;g vkosxksa dks ,d xzkiQ dkxt }kjk ân;
xfr dh vfu;ferrk dks O;Dr djrk gSA

Lrfu;ksa esa ifjlapj.k ra=k
(Circulatory system in mammals)

• Lrfu;ksa ds ân; esa pkj os'e gksrs gSaA
• nks vkfyUn (Auricle) vkSj nks fuy; (Ventricle)

ifjlapkjh rjy & jDr vkSj ylhdk
jDr lewg (Blood Groups)

ABO iz.kkyh esa jDr dks jklk;fud n`f"V ls pkj lewgksa
A, B, AB rFkk O esa j[kk tkrk gSA
O;fDr dk jDr lewg vkthou ,d gh cuk jgrk gSA os
jDr lewg RBCs dh f>Yyh ds mQij dqN [kkl izksVhuksa
ds ekStwn gksus ds dkj.k gksrs gSA bu ij ,saVhtku A, B ;k
A vkSj B nksuksa ,saVhtsu (Antigen) gks ldrs gSa vFkok
buesa ls dksbZ Hkh ugha ekStwn gks ldrk gSA blh vk/kj ij
pkj jDr oxZ gS µ

• A, B, AB rFkk O

• ‘O’ oxZ dks lkoZtfud nkrk dgk tkrk gSA ;g lHkh dks
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jDrnku dj ldrs gSA
• ‘AB’ oxZ dks lkoZtfud izkid (Universal Recepient)

dgrs gSA bl jDr oxZ esa dksbZ Hkh ,aVh ckWMh ugha gksrs] ;g
lHkh oxks± ls jDr izkIr dj ldrs gSA
Rh dkjd (Rh factor)

ABO jDr lewgksa ds vfrfjDr ,d vkSj jDr izksVhu gksrk
gS ftlds ekStwn gksus ;k ekStwn u gksus ds vk/kkj ij O;fDr
Rh+ vFkok Rh– gksrk gSA ;g dkjd loZizFke jhll (Rhesus)

canj esa ns[kk x;k FkkA
Rh– O;fDr Rh+ O;fDr dk jDr izkIr ugha dj ldrkA
xHkorh erkvksa esa dHkh&dHkh Rh dkjd ls leL;k vk

[kM+h gksrh gSA ,sls Rh+ Hkzw.k dk jDr ftldh ek¡ Rh gks xqPNu
ds xaHkhj [krjs esa gksrk gSA Hkwz.k dh Rh+ jDr dksf'kdkvksa ds
izfr ek¡ ds 'kjhj esa ,saVhckWMh cu tkrs gSA vr% nwljs xHkZ/kj.k
ds le; f'k'kq dh e`R;q laHko gksrh gSA

ylhdk ra=k (Lymphatic system)

dqN egRoiw.kZ ?kVd tSls fd izksVhu vkfn tks vardksZf'kdh;
rjy ls okil jDr esa ugha tk lds os fyEiQ (ylhdk) ds :i
esa bl ra=k esa ys fy, tkrs gS vkSj blds }kjk xnZu ds fupys
fgLls esa f'kjkvksa esa NksM+ fn, tksrs gSaA ylhdk dks :ikarfjr
mQrd rjy ekuk tk ldrk gSA

ylhdk (fyEiQ) ,d LoPN] jaxghu rjy gksrk gS tks jDr
dsf'kdkvksa dh nhokjksa ls ckgj vk tkrk vkSj reke mQrd
xqgkvksa dks rj fd, jgrk gSA

ylhdk ds izdk;Z
1- ;g mu Hkkxksa esa tgk¡ jDr ugha igq¡p ldrk] iks"k.k ,oa

vkWDlhtu dh vkiwfÙkZ djrk gSA

2- dksf'kdk cká xqgkvksa esa ls vf/'ks"k mQrd rjy dks
okfil jDr esa ys vkrk gSA

3- NksVh vkar esa ls olkvksa dks vo'ksf"kr dj mudk vfHkxeu
djrk gSA

4- ukbVªkstuh vif'k"Vksa dks ,df=kr djrk gSA
5- blesa ekStwn fyEiQkslkbV (ylhdk.kq) ,oa ,saVhckWMh] cSDVhfj;k

dks lekIr djus esa lgk;rk djrs gSaA

(Lymph nodes) rFkk gksrh gSaA bl ra=k esa
dksbZ iai djus okyk ân; ugha gksrkA ;g rjy is'kh&xfr;ksa ds
}kjk /Ddk fn, tkdj izokfgr fd;k tkrk gSA

ylhdk ioZ lkjs 'kjhj esa iQSyh gksrh gSaA ;s [kkl rkSj ls
xnZu] cxyksa rFkk tka?kksa esa dsafnzr gksrh gSaA

ylhdk ioZ (Lymph nodes)

izR;sd ylhdk ioZ ,d xqPNkuqek mQrd gksrk gSA ftlds
Hkhrj vusd fyEiQkslkbV (ylhdk.kq) fo|eku gksrs gSaA ;s ioZ
Nyuh tSlk dk;Z djrs gSa ftlesa os cSDVhfj;k] okbjl d.kksa
rFkk dSalj&dksf'kdkvksa dks Nkurs&gVkrs tkrs gSaA
Iyhgk (frYyh) (Spleen)

;g lcls cM+k ylhdk vax gS vkSj blds fuEufyf[kr dk;Z gSa
• jDrksRifÙk & jDr dksf'kdkvksa dk cuuk
• iqjkuh iM+ xbZ vkSj f?klh&fiVh jDr dksf'kdkvksa dks u"V

djuk
• jDr dk vkdkj

• cSDVhfj;k dks varxzZfgr djds lqj{kk iznku djukA
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• raf=kdkra=k 'kjhj ds fofHkUu vaxks ij dbZ izdkj ls fu;a=k.k
djrk gS] tSls&
i) ;g tUrq dks ckgjh okrkoj.k ds vuqlkj izfrfØ;k

djus esa enn djrk gSA
ii) ;g leLr ekufld dk;ksZa dk fu;a=k.k djrk gSA
iii) ;g fofHkUu vaxksa dh fHkUu&fHkUu fØ;kvksa dks lapkfyr

,oa fu;af=kr djrk gSA
• fofHkUu tSfod fØ;kvksa ds fu;a=k.k ,oa leUo;u dk dk;Z

,d vU; vax ra=k }kjk gksrk gS] ftls var%Ïkoh ;k gkeksZu
ra=k dgrs gSaA

• cgqdks'kh; thoksa ds 'kjhj esa fofHkUu dk;ks± dk fu;a=k.k
rFkk leUo; djus ds fy, fof'k"V dksf'kdk,a ikbZ tkrh gSa
ftls raf=kdksf'kdk (Neuron) dgrs gSaA ;g raf=kdkra=k dh
jpukRed ,oa dk;kZRed bdkbZ gSA

raf=kdk Ård dh lajpuk
• bl dksf'kdk ds MsMªk¡u ladsrksa (vkosxksa) dks laosnh vaxksa ls

vFkok vU; raf=kdk&dksf'kdk ds ,sDlkWu ls viuh dks'kdk
ds ,sDlkWu }kjk viuh dksf'kdk esa igq¡pkrs gSaA

• ,d yack rarq (,sDlkWu) vkosx dks dksf'kdk&dk; ls
,sDlkWu dh vaR; 'kk[kkvksa esa igq¡pkrk gS vkSj fiQj bu
'kk[kkvkas ls vkosx ;k rks vxyh raf=kdk&dksf'kdk esa igq¡pk
fn;k tkrk gS ;k fdlh izHkkodkjh lajpuk (is'kh vFkok
xazfFk) esa igq¡pk fn;k tkrk gS tks rnqijkar vkns'k dk ikyu
djrs gq, ;k rks ladaqpu ;k Ïko dk foekspu djrh
gSA

• dqN U;wjkWuksa ds ,sDlkWu cgqr yacs ( -  ehVj rd) gks
ldrs gSaA

• dHkh&dHkh ,sDlkWu ds Åij olk inkFkZ (ek;sfyu) dk
,d vkoj.k p<+k gksrk gSA bl izdkj ds rarqvksa dks
ek;sfyfur vFkok esMqysVsM rarq dgrs gSa vkSj os vkosxksa dks
vf/d rsth ls vkxs dks c<+krs gSaA vfèkla[; vd'ks#fd;kas
esa ;s rarq vek;sfyfur (ek;sfyu vkPNn ls jfgr) gksrs gSaA

• raf=kdk (Nerve) raf=kdk rarqvksa (,sDlkWuksa) dk ,d caMy
gksrh gS] tks ,d ufydkdkj vkoj.k ds Hkhrj can gq, jgrs

gSaA
• raf=kdk ds Hkhrj dk izR;sd raf=kdk&rarq viuh gh i`Fkd~

raf=kdk&dksf'kdk dk tkjh gqvk Hkkx gksrk gSA ;s raf=kdk,a
dsanzh; raf=kdk&ra=k (efLr"d ,oa es#jTtq) dks 'kjhj ds
vU; Hkkx ds lkFk tksM+s j[krh gSaA

izkf.k;ksa esa leUo;
• gkbMªk (tks ,d uhMsfj;u gS) esa raf=kdk dksf'kdk,a ikbZ tkrh

gSa] tks 'kjhj esa ,d raf=kdk tky cukrh gSA
• mPp Js.kh ds vds'k:fd;ksa esa] tSls& dhVksa esa raf=kdk ra=k

iw.kZ fodflr gksrk gSA buesa ,d f}ikfyr (Bilobed)

raf=kdk iqat (efLr"d)] raf=kdk jTtq (Nerve cord) rFkk
rFkk raf=kdk xqPN ik;s tkrs gSaA

• d'ks:fd;ksa esa raf=kdk ra=k ds rhu Hkkx gksrs gSa%
i) (Central nervous system)& blesa

efLr"d rFkk es:jTtq vkrs gSaA
ii) (Peripheral nervous system)&

blesa Øsfu;y rFkk Likbuy rfU=kdk,a vkrh gaSA
iii) (Autonomous nervous system)&

;g efLr"d ,oa es:jTtq ls lacafèkr gSA ijUrq ;g
Lora=k :i ls dk;Z djrk gS vkSj ;g 'kjhj dh
vuSfPNd fØ;kvksa dks fu;af=kr djrk gS] tSls& ân;
dh xfrA

dsUæh; raf=kdk ra=k
(Central Nervous System)

• efLr"d ,oa es:jTtq blds Hkkx gSA

efLr"d (Brain)

• ekuo efLr"d dk Hkkj yxHkx 1350 g gksrk gSA
• ;g Øsfu;e esa cUn jgrk gSA
• efLr"d rhu f>fYy;ksa ls <+dk jgrk gS%

i) n`<+rkfudk (Duramatler)

ii) tkyrkfudk (Arachnoid)

iii) e`nqrkfudk (Piamatler)
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• bu f>fYy;ksa ds chp ik;s tkus okys nzo dks lsfjczksLikbuy
nzo (Cereprosphinal fluid) dgrs gSaA ;g efLr"d dks
vk?kkrksa ls cpkrk gSA esfuutkbfVl (Meningitis) uked
?kkrd jksx efLr"d f>Yyh esa lwtu vkus ls gksrk gSA

efLr"d dh lajpuk (Structure of Brain)

• ekuo efLr"d dks fuEu Hkkxksa esa ck¡V ldrs gSa%
i) vxz efLr"d (Prosencephalon)

ii) eè; efLr"d (Mesencephalon)

iii) i'p efLr"d (Rhombencephalon)

- vxzefLr"d
• ;g nks Hkkxksa ls cuk gksrk gSA

i) lsjhcze ii) Mkb,uflisQykWu
i) lsjhcze (Cerebrum)& ;g efLr"d dk dqy @  Hkkx

cukrk gSA
& ;g cqf¼erk vkSj ;knk'r dk dsUnz gSA

;g lpsru laosnukvksa] bPNk'kfDr] ,sfPNd xfr;ksa] Lef̀r]
Kku] ok.kh ,oa fpUru dk Hkh dsUnz gSA KkusfUnz;ksa ls izkIr
izsj.kkvksa dk blesa fo'ys"k.k o leUo; gksrk gSA

ii) Mkb,uflisQykWu ds nks Hkkx gSa%
• FkSysel& ;g nnZ] B.Mk rFkk xeZ igpkuus dk dk;Z djrk

gSA
• gkbiksFkSysel& ;g vUr%Ïkoh xzfUFk;ksa ls Ïkfor gksus okys

gkeksZUl dk fu;a=k.k djrh gSA iksLVhfj;j fiV~;wVjh (ih;w"k
xzfUFk) ls Ïkfor gksus okys gkeksZUl gkbiksFkSysel }kjk Ïkfor
gksrs gSaA ;g leLFkkid (homeostasis)dk fu;a=kd gSA

• ;g Hkw[k] I;kl] rki fu;a=k.k] I;kj] ?k.̀kk ds dsUnz gSa rFkk
olk ,oa dkcksZgkbMªsV dk mikip; ij Hkh fu;a=k.k djrs gSaA
ilhuk] xqLlk] [kq'kh vkfn blds fu;a=k.k esa gSaA

- eè; efLr"d
• ;g lsjhcze dks lsjhcsyse ls tksM+rk gSA bldk Hkkx] lsjhcze

isMUdy (Øwjk lsjsczh) rarqvkssa dk caMy gS tks lsjhcze dks
efLr"d ds vU; Hkkxksa ls tksM+rk gSA eè; efLr"d ds nksuksa
Hkkx nf̀"V ,oa Jo.k míhiu dks xzg.k djrs gSaA

- i'pefLr"d
• blds nks Hkkx gSa %µ

i) lsjhcsye_ ii) esM~;wyk vkWCyksxsVk
• lsjhcsye& bldk dk eq[; dk;Z 'kjhj dk larqyu cuk,

j[kuk gSA bldk dk;Z 'kjhj dh isf'k;ksa ds Vksu dk fu;eu
djuk rFkk ,sfPNd isf'k;ksa ds ladqpu ij fu;a=k.k djuk
gSA ;g vkUrfjd d.kZ ds larqyu Hkkx ls laosnuk,a xzg.k
djrk gSA

• esM~;wyk vkWCyksxsVk& ;g efLr"d dk lcls ihNs dk Hkkx
gSA ;g ikWUlojksyh rFkk es:jTtq (Spinal cord) ds eè;
fLFkr jgrk gSA

• ;g mikip;] jDrnkc] vkgkj uky ds ladqapu (Peristalsis)]
xzfUFk Ïko rFkk ân; dh èkM+du dk fu;a=k.k djrk gSA

es:jTtq (Spinal cord)

• ;g iryh] yach ,oa csyukdkj lajpuk gS tks d'ks:dk naM
dh dsuky (Canal) esa jgrh gSA efLr"d dh rjg blesas Hkh
rhu f>fYy;k¡ rFkk lsjhczksLikbuy nzo (Cerebrospinal

fluid) ik;k tkrk gSA
es:jTtq ds dk;Z

• ;g míhiu ds izfr vuSfPNd vuqfØ;k (Involuntary

action) ds fy, mÙkjnk;h gSA
(Reflex action)

• fdlh lqbZ ds pqHkus vFkok xeZ ;k BaMs inkFkksZa dks Nwus ij
ge rqjar vius gkFkksa dks gVkrs gSaA fdlh míhiu ds izfr bl
izdkj dh vpkud gksus okyh vfHkfØ;k vuSfPNd gksrh gS]
dk;Zdkjh vaxksa (isf'k;ksa vkSj xzafFk;ksa) dk fdlh míhiu ds
izfr vpsru ,oa vuSfPNd vfHkfØ;k dks izfrorhZ fØ;k
dgrs gSa] mnkgj.k& vk¡[kksa dh iydksa dk >iduk] tyrh
gqbZ eksecÙkh ls gkFk ihNs gVkuk] [kk¡lh] Nhad] mcklh ysukA

• izfrorhZ fØ;k ds iFk dks izfrorhZ pki (Reflex arc) dgrs
gSaA izfrorhZ fØ;k dk fu;a=k.k es:jTtq }kjk gksrk gSA

• izkÑfrd izfrorZ & izkÑfrd izfrorZ mls dgrs gSa ftlesa
igys ds fdlh vuqHko vFkok f'k{k.k dh vko';drk ugha
gksrhA ;s izfrorZ tudksa ls oa'kkuqxr :i esa izkIr gq, gksrs
gSaA buds dqN lkekU; mnkgj.k bl izdkj gS& (i) tc dksbZ
oLrq vpkud vk¡[k ds ikl dks vkrh gS rks iydksa dk
tYnh ls cUn gks tkukA
(ii) tc dHkh fuxyus ij [kkuk xyr rjhds ls lkal dh
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uyh esa pyk tk, rks /ldk yxukA
(iii) f'k'kq dk eqV~Bh es tdM+us dk izfrorZ (grasping
relfex)

• vuqdwyh (Conditioned) izfrorZ & vuqHko ds }kjk vftZr
gksrs gSaA fdlh Lokfn"V Hkkstu dks ns[kdj eqag esa ikuh vk
tkukA

• :lh tho oSKkfud iSoykso (Pavlov) igyk O;fDr Fkk
ftlus dqÙks esa vuqdwyh izfrorZ dks oSKkfud fof/ ls
iznf'kZr fd;kA

ifjèkh; raf=kdk ra=k
(Peripheral Nervous System)

• blds vUrxZr os lHkh raf=kdk,a (Nerves) vkrh gSa tks
efLr"d rFkk es:jTtq ls fudyrh gSaA efLr"d ls fudyus
okyh raf=kdkvksa dks dikyh; ;k Øsfu;y raf=kdk,a (Cranial

Nerves) dgrs gSa rFkk es:jTtq ls fudyus okyh raf=kdk,a
dks a (Spinal Nerves) dgrs gSaA

• diky raf=kdk dh  tksM+h] efLr"d ls fudyrh gSaA
• es:jTtq ls  tksM+h es:jTtq raf=kdk,a fudyrh gSaA
• ;s raf=kdk,a rhu izdkj dh gksrh gSa%
i) a (Sensory nerves)& ;s raf=kdk,a míhiuksa

dh lwpukvksa dks vFkkZr~ laosnukvksa dks laosnkaxks (Sense

organ) ls dsUnzh; raf=kdk ra=k rd igq¡pkrh gSaA
ii) a (Motor nerves)& ;s raf=kdk,a laosnukvksa

dks dsUnzh; raf=kdk ra=k ls viokgd vax (Effector organ)

rd igaq¡pkrh gSA
iii) a (Mixed nerves)& ;s rfU=kdk,a laosnh

raf=kdkvksa rFkk pkyd raf=kdkvksa nksuksa dk gh dk;Z djrh
gSaA

Lok;Ùk raf=kdk ra=k
(Autonomic Nervous System)

• bldk dsUnzh; raf=kdk ra=k ls ?kfu"B lacaèk gS vkSj ;g 'kjhj
ds fofHkUu vaxks] tSls ân;] :fèkj okfgfu;ksa] isQiQM+s]
vkek'k;] xHkkZ'k;] ew=kk'k; rFkk leLr izdkj dh xzfUFk;ksa
(ufydk xzfUFk;ksa Exocrine glands rFkk ufydkfoghu xzfUFk;ksa
Endocrine glands) ds dk;ksZa vkSj mudh lfØ;rk ij
fu;a=k.k djrk gSA gekjh bPNk dk bl raf=kdk ra=k ij dksbZ

fu;a=k.k ugha gksrk vkSj blds lHkh dk;Z vuSfPNd
(Involuntary) gaSA

• mnkgj.k& vkek'k; dh isf'k;ksa dk ladqpu] ân; dh
èkM+du dk rst rFkk eUn gksuk] lkal dk rst rFkk eUn
gksuk] ilhus dk de ;k vfèkd Ïko gksuk] izlUurk dk
vkHkkl gksukA

• Lok;Ùk raf=kdk ra=k nks izdkj dk gksrk gS%
i) vuqdEih raf=kdk ra=k (Sympathetic system)

ii) ijkuqdEih raf=kdk ra=k (Parasympathetic system)

• buesa ls ,d ;fn fdlh dk;Z dk míhiu djrk gS rks nwljk
mldk vojksèk] tSls& vuqdEih ra=k ân; Lianu rst djrk
rFkk ijkuqdEih bls ean djrk gSA

var%Ïkoh ra=k
(Hormonal or Endocrine system)

• gkeksZu os jklk;fud inkFkZ gSa tks vYiek=kk esa fof'k"V
Årdksa }kjk Ïkfor gksrs gSa ftUgsa vUr%Ïkoh xzfUFk;ka dgrs
gSaA var%Ïkoh xzfUFk;ksa esa vius Ïkfor gkeksZu dk ogu
ufydkvksa }kjk ugha gksrk blfy, bUgsa ufydkfoghu xzfUFk;ka
dgrs gSaA

• gkeksZu lhèks jDr esa izos'k djrs gSa rFkk jDr ifjogu }kjk
ys tk, tkrs gSaA ;s fof'k"V Ård@vax ij fØ;k djrs gSaA
var%Ïkoh xzfUFk;ka 'kjhj ds fofHkUu Hkkx esa fLFkr gSaA

fofHkUu var%Ïkoh xzfUFk;ka
• gkbiksFkSyel& efLr"d dk og Hkkx gS] blesa èkwlj nzO;

(Gray matter) ds cgqr ls fiaM gSa] tks ih;w"k xzafFk;ksa dks
fu;af=kr djrs gSaA ;s #fèkj esa cgqr ls gkeksZu Ïkfor djrs
gSa] ftUgas dgrs gSaA

Fkk;jkbM xzfUFk (Thyroid gland)

• 'okluyh ds ikl fLFkr gksrk gSA ;g lcls cM+h var%Ïkoh
xzafFk gSA blesa lcls vfèkd vk;ksfMu dh ek=kk gksrh gSA

• ;g la;ksth Ård dh iryh vuqizLFk iV~Vh ls tqM+h gksrh
gS ftls Isthmus dgrs gSaA

• blls Ïkfor gksus okys fofHkUu gkeksZu fuEu fyf[kr gSaA

FkkbjkWDlhu (T
4
)

• ;g eq[;r% vehuks vEy gS ftlesa 60% vk;ksfMu (Iodine)

gksrk gSA
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- ;g euq"; dh lHkh miki;ph fØ;kvksa dk fu;a=k.k djrk
gS] blfy, bls varÏkoh ra=k dk islesdj (Pacemaker of

the endocrine system) dgrs gSaA
- ;g ân; Lianu dh nj dks izHkkfor dj 'kjhj ds rkiØe

dks fu;af=kr djrk gSA
- Fkkbjk W fDlu mHk;pjk s a ds VSMik sy es a dk;kUrj.k

(Metamorphosis) dks izsfjr o fu;af=kr djrk gSA bldh
deh ls ykokZ O;Ld esa :ikUrfjr ugha gksrs gSaA bl izfØ;k
dks fu;ksVsuh (Neoteny) ;k ihMkstsusfll (Paedogenesis)

dgrs gSaA

FkkbjkWDlhu ,oa jksx
- gkbiksFkkbjkWfMTe& FkkbjkWDlhu eq[;r% vk;ksMhu gksrk gS]

bldh deh ls fuEu jksx gks tkrs gSaµ
i)  (Cretinism)& cPps ckSus] ekufld :i ls

vYifodflrA
ii)  (Hashimoto's disease)& blesa nh tkus

okyh nok,¡ ,oa Lo;a gkeksZu Hkh fo"k dk dk;Z djus yxrh
gSA ;s xzafFk dks Hkh u"V dj nsrs gSaA

iii)  (Simple goitre)& bl jksx esa FkkbjkWbM xzafFk
ds vkdkj esa cgqr o`f¼ gks tkrh gS ftlls xnZu iwQy tkrh
gSA

- gkbij FkkbjkWbfMTe (Hyperhyroidism)& FkkbjkfDlu ds
vR;fèkd Ïko ls ;g jksx gskrk gS] blesa ân; dk Lianu
c<+ tkrk gS] ftlls ?kcjkgV] FkdkoV] fpM+fpM+kiu vk
tkrk gSA bldk izHkko fuEu gSµ

i) µ FkkbjkWbM xzafFk c<+ tkrh gSA
ii) µ FkkbjkWbM xzafFk esa xk¡Bs cuus yxrk gSA

iSjkFkk;jkWbM xzafFk;ka
(Parathroid Glands)

• ;g nks tksM+h gksrh gSa] ,oa Fkk;jkWbM xzafFk esa i`"B lrg ij
èk¡lh jgrh gSa] dksf'kdkvksa ds lewg }kjk fufeZr gksrs gSa
ftlds eè; vR;fèkd jDr dksf'kdk,a mifLFkr gksrh gSaA

Ïkfor gkeksZu
i) iSjkFkkeksZu (Paratharmone)& ;g gkeksZu dSfY'k;e ds

vo'kks"k.k ,oa oD̀d esa blds iqujko'kks"k.k (Reabsorption)

dks c<+krk gSA ;g gfM~M;ksa dh o`f¼ ,oa nkarksa ds fuekZ.k
ij fu;a=k.k djrk gSA

ii) dSfYlVksfuu gkeksZu& ;g iSjkFkkWekZsu ds foijhr dk;Z djrk gSA
;g gfM~M;ksa ds fo?kVu dks de djrk gS rFkk ew=k esa dSfY'k;e
dk mRltZu c<+krk gSA
mRiUu jksx

d) gkbiks iSjkFkkbjkWbfMTe& blesa iSjkFkkeksZu dk Ïko.k vR;fèkd
de gks tkrk gS] ftlds iQyLo:i fuEu jksx gksrs gSa&
VsVuh] gkbiksdSYlhfe;kA

[k) gkbij iSjkFkk;jkWbfMTe& iSjkFkk;jkWbM xazfFk V~;wej ds
dkj.k vR;fèkd c<+ tkrh gS] ftlls gkeksZu dk vfèkd
Ïko gksus yxrk gS] blds dkj.k xqnsZ dh iRFkjh vkfn jksx
gksrs gSaA

ih;w"k ;k fiV~;wVjh xazfFk
(Pituitary Gland)

• ;g efLr"d esa fLFkr gksrk gSA bl xzafFk ds eq[; rhu Hkkx
gksrs gSa&
i) vxzfi.Md (Anterior lobe)

ii) eè;fi.Md (Intermediate lobe)

iii) i'pfi.Md (Posterior lobe)

- vxzfi.Md
• blds }kjk Ïkfor lHkh gkeksZu izksVhu ds cus gksrs gSaA

i) (Growth or Somatotropic harmone)

(Lipolysis)

STH

•

•

STH

• (Gigantism)
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(Epiphyseal cartilages)

ii) (Lactogenic Harmone-LTH)

•

(Melenocyte stimulating harmone-MSH)

• (Melanin)

(Pigment)

(Moles)

•

i)

Antidiuretic

ii)

• Master gland

(Adrenal Glands)

•

•

(i) (Cortex), (ii) (Medulla)

•

(Glucocorticoids)

RBC

(WBC)

(Mineralo Corticoids)

(Adernal Sex Harmone)

i)

i) (Addison disease)

•

•

•

ii) (Conn's disease)

•

i) (Cushing disease)

•

ii) (Adrenal virilism)

•

(Thymus Gland)
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•

• (Lymphocytes)

 (Antibody)

(Islets of Langerhans)

• (Pancreas) (Mixed

gland)

•

i)  (Alpha cell)

ii)  (Beta cell)

iii)  (Delta cell)

•

(Insullin)

• Beta cell

•

•

•

• (Hypoglycemia)

• (Glucagon)

• (Somatostanin)

• (testosterone)

•

(Oestrogen) (Progesteron)

(corpus luteum)

•

•

laosnh vax (xzkgh) (Sense Organs)

lHkh laosnh vaxksa esa fof'k"V laosnh dksf'kdk,Wa gksrh gSa tks
míhiuksa dks izkIr djds mUgsa lac¼ raf=kdkvks ds }kjk
efLr"d rd igwWapkrh gSaA efLr"d ds Hkhrj vkosx NkaVs
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tkrs rFkk mudk vFkZZ fudkyk tkrk gS rkfd lgh vuqfØ;k
gks ldsA

vk¡[k µ
vk¡[ksa ftuds }kjk vki ns[krs gSa gekjs 'kjhj dk ,d
lqjf{kr vax gksrh gSaA tc dHkh vki I;k”k dkVrsa gksrs gS
rks D;k gksrk gS\ blh izdkj tc vkWa[ksak esa /w¡vk tkrk ;k
/wy ds d.k fxj tkrs gSa rks D;k gksrk gS vkidh vk¡[kksa  esa
ikuh vk tkrk gSA tc dksbZ jksrk gS rc Hkh ;s gh vkWalq
vkWa[kksa esa vkrss gSaA vk¡[kksa dk ikuh vFkok vk¡lw vJq xzafFk;ksa
ls fudyrs gS] bu xzafFk;ksa dks ySfØey xzafFk;k¡ (lacrimal

glands) Hkh dgrs gSaA vJq&xzafFk;ksa vf{kdksVj ds mQijh
ik'oZ Hkxksa esa fLFkr gksrh gS rFkk muds fudyus okyh
&  okfgfu;k¡ Ïkoksa dks vk¡[k dh lkeus dh lrg ij
fudyrh gS ftlls Lusgu (Lubrication) gks tkrk gS vkSj /
ksus dh fØ;k ls vk¡[k lkiQ Hkh gks tkrh gSA vk¡lwvksa esa
jksxk.kqjks/h xqq.k ik;k tkrk gSA

vk¡[k dh lajpuk
us=k xksyd rhu mQrd ijrksa dk cuk gksrk gS µ
- LDysjk (Sclera) - lcls ckgj dh dM+h liQsn ijrA lkeus

dh vksj ;g ikjn'khZ dkWfuZ;k dk :i ys ysrh gSA
- dksjkWbM (Choroid) - chp dh ijr tks jDr okfgdkvkssa ls

Hkjh gksrh gSA lkeus dh vksj blh dk vkbfjl (iris)

(ifjrkfjdk) cuk tkrk gS] ;g vkbfjl xgjs jax dk xksy
Hkkx gksrk gS tks dkfuZ;k esa ls fn[kkbZ iM+rk gSA blds dsanz
ij ,d fcUnq gksrk gS ftls rkjk ;k I;wfiy (pupil) dgrs
gSaA

- jsfVuk (Retina) - lcls Hkhrjh laosnh ijr jsfVuk esa nks izdkj
dh laosnh dksf'kdk,Wa gksrh gS & 'kykdk,Wa (rodes) (;s /
hesa izdk'k ds fy, laosnh gksrh gSa) rFkk 'kadq (cones) (;s
jaxksa ds fy, laosnh gksrh gSa)A ihr&fcanq (yellow spot),

tks n`f"V v{k ij fLFkr gksrk gS og LFkku gS tgk¡ lkekU;
vkWa[k esa lcls vPNk fn[kkbZ iM+rk gSA blesa laosnh dksf'kdk,Wa
vkSj muesa Hkh fo'ks"kdj 'kadq dksf'kdk,¡ lokZf/d la[;k esa
ik;h tkrh gSaA 'ks"k jsfVuk es 'kykdk,Wa vf/d rFkk 'kadq
dksf'kdk,¡ de gksrh gSA

• ihr fcanq ds rqjar uhps va/ fcanq (blind spot) gksrk gSA ;g
og LFkku gS tgkWa ij jsfVuk dh leLr laosnh dksf'kdkvksa
ls vkus okys raf=kdk&rarq ,d lkFk vfHkl̀r gksdj ǹd&raf=kdk

(Optic nerve) cukrs gS] ;gha ls ;g raf=kdk us=k xksyd ls
ckgj dh vksj fudyrh gSA vaèk fcanq ij dksbZ laosnh
dksf'kdk,¡ ugha gksrha vkSj blfy, bl fcanq ij fn[kk;h ugha
iM+rk (vFkkZr bl ij iM+us okyk izfrfcac dk va'k vuqHko
ugha fd;k tk ldrk)A
ysUl mHk;ksÙky (biconvex) gksrk gSA ;g I;wfiy ds ihNs
fuyacu Luk;qvksa (suspensory ligaments) ds }kjk l/k;k
j[kk tkrk gSA tyh; rjy (aquous humour) ftls us=kksn
Hkh dgrs gSaA ,d ikuh tSlk rjy gksrk gS tks dkWfuZ;k rFkk
ysUl ds chp dh txg es Hkjk jgrk gSA ysUl ds ihNs ,d
tsyh tSlk LoPN inkFkZ dkpkHk rjy (vitreous humour)

Hkjk gksrk gSA
vkbfjl (ifjrkfjdk) ysUl ds vkxs cuk gqvk ,d xksy
o.kZd;qDr inkZ lk gksrk gS tks Hkwjk] dkyk ;k uhyk gksrk gSA
bles o`Ùkkdkj isf'k;k¡ (I;wfiy dks ladjk djus ds fy,)
vkSj vjh; isf'k;k¡ (I;wfiy dks pkSM+k djus ds fy,) gksrh
gSA I;wfiy dk lkbt vuSfPNd :i esa de&T;knk fd;k
tkrk jgrk gS rkfd vkWa[k esa izos'k djus okys izdk'k dh
ek=kk dks fu;af=kr fd;k tk ldsA D;k vki lksp ldrs gSsa
fd I;wfiy dc&dc pkSM+k gks tkrk vkSj dc&dc ladjk
gks tkrk gS\
ge fdl izdkj ns[krs gSa µ

• oLrq ls ijkofrZr izdk'k fdj.ksa ikjn'khZ ljapukvksa esa ls
gksdj vkWa[k esa izos'k djrh gSa] ;kuh dataaDVkbok] dkWfuZ;k]
tyh; rjy] ysUl rFkk dkpkHk rjy es ls gksdjA

• dkWfuZ;k dh oØrk ls fdj.ksa dqN gn rd eqM+ tkrh gSa]
vkSj ysUl mUgsa vkSj T;knk eksM +nsrk gS ftlls ,d izfrfcac
jsfVuk ds mQij cu tkrk gSA

• izfrfcac mYVk ,oa okLrfod gksrk gSA
• izfrfcac dh izdk'k mQtkZ laosnh dksf'kdkvksa ('kykdkvksa

rFkk 'kadqvksa) esaaaa jklk;fud ifjorZu iSnk djrh gSA
bu ifjorZuksa ls raf=kdk&vkosx curs gSa tks n`d~ raf=kdk esa
ls pyrs tkrs gq, efLr"d esa igq¡prs gSaA

• gekjk efLr"d izfrfcac dks vusd izdkj ls le>rk vkSj
mldk vFkZ fudkyrk gS tSls fd og oLrq dks lh/k ns[krk
gS gkykafd jsfVuk ij cuus okyk izfrfcac mYVk gksrk gSA

• jsfVuk ij izfrcac ds iQksdl fd, tkus dks leatu (ac-

commodation) dgrs gSaA iQksdl djuk izR;kLFk (elastic)
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ysUl dh odzrk esa ifjorZu ykdj fd;k tkrk gSA nwj ns[kus
ds fy, ysUl vf/d piVk vFkok iryk dj fn;k tkrk
gSA ;g ysUl dh lkekU; n'kk gksrh gS] bl n'kk esa ysUl
fuyacu Luk;qvksa }kjk iQSyk;k x;k jgrk gSA fudV ns[kus ds
fy, flfy;jh isf'k;kWa (ciliary muscles) (tks o`Ùkkdkj
gksrh gSa) ladqfpr gksrh gS ftlls ogkW ij us=kxksyd dh
ifjf/ ?kVrh gS vkSj mlls fuyacu Luk;qvksa ij ruko de
gks tkrk gS vkSj ysUl viuh izR;kLFkrk ds dkj.k eksVk
(xksy vFkok mÙky) gks tkrk gSA
f}us=kh n`f"V (Binocular vision)

ekuo lfgr lHkh izkbesV Lrfu;ksa esa nksuksa vkW[ksa lkeus dh
vksj fLFkr gksrh gSaA bl O;oLFkk ls efLr"d esa izfrfcafcksa
dk vfrO;kiu (,d&nljs ds mQij vk tkuk) gksrk gS
ftlls xgjkbZ dk cks/ gksrk gS
vk¡[kksa ds rhu lkekU; nks"k %µ

- fudV n`f"V (Near-sightedness ;k Myopia) & blesa
O;fDr u”knhd dh oLrqvksa dks rks lkiQ&lkiQ ns[k ysrk gSW
exj nwj dh phtksa dks Bhd ls ugha ns[k ikrkA nwj dh
oLrqvksa dk izfrfcac jsfVuk ds vkxs curk gSA ;g nks"k
mi;qDr vory ysUl ds }kjk Bhd fd;k tk ldrk gS
(;g ysUl ;k rks p'esa ds Úse yxk, tk ldrs gSa ;k
dkWUVsDV ysUlksa dh rjg bLrseky fd, tk ldrs gSa)A

- nwj&n`f"V & bl nks"k esa fudV dh oLrqvksa dk izfrfcac
jsfVuk ds ihNs curk gS vkSj bldk lekèkku ,d mi;qDr
mÙky ysUl ds bLrseky ls fd;k tkrk gSA

- dSVsjsDV og n'kk gS ftlesa ysUl liQsn vikjn'khZ gks tkrk
gS (lkekU;r% mez ds lkFk&lkFk)A bl izdkj ds ysUl dks
'kY; fØ;k }kjk fudky fn;k tkrk gS vkSj ;k rks mldh
txg ij ,d var%us=kh ysUl yxk fn;k tkrk gS vFkok
mi;qDr p'ek yxok fn;k tkrk gSA

dku
bu vaxksa ds }kjk vki vyx&vyx èofu;ksa dks lqu ldrs
gSaA gekjs pkjksa vksj dh ok;q esa Hkkafr&Hkkafr ds  daiu gksrs
gSa ftUgsa èofu rjaxsa dgrs gSaA lquus ds fy, gekjs nk,¡&ck,¡
,d&,d dku gksrk gSA dku ok;q esa ekStwn daiuksa dks
raf=kdk&vkosxksa esa cny nsrs gaS tks vkxs efLr"d esa igq¡prs
gSa] vkSj efLr"d mudk vFkZ fudky ysrk gSA

dku ds rhu eq[; foHkktu gksrs gSa & cká dku] eè; dku]

rFkk Hkhrjh dku
(d) cká dku (External ear) esa ;s Hkkx vkrs gaS%&
• ckgj dks mHkjs gq, d.kZ iYyo ftlds Hkhrj dkfVZyst dk

vkyEc gksrk gS] ;g èofu rjaxksa dks Hkhrj dh vksj dks
fn'kk nsrk gSA

• Jo.k uky ftles ls gksdj èofu&rjaxsa dku ds insZ
(d.kZiVg f>Yyh (tympnic membrane) rd igqaprh gSaA

([k) eè; dku (Middle ear) esa ;s Hkkx vkrs gSa%&
• ok;q ls Hkjh ,d d.kZiVg xqgk
• rhu lw{e gfM~M;kWa eSfy;l (malleus, ^^gFkkSM+k ham-

mer**)] ^^badl (incus, ^^fugkbZ anvil**) rFkk LVsih”k
(stapes, jdkc stirrup) gksrh gSa bu rhuksa dks lkewfgd :i
esa ^^d.kkZfLFkdk,Wa (ear ossicles)** dgrs gSaA eSfy;l dku
ds insZ ls laidZ cukrh gS rFkk LVsih”k Hkhrjh dku dh
vaMkdkj f[kM+dh (oval window) dks Nq, gksrh gSA

• ;wLVsfd;u uyh (Eustachian tube) d.kZiVg xqgk dks xzluh
ds lkFk tksM+sa j[krh gSaA ;g dku ds insZ ds nksuksa vksj
ok;q&nkc dks leku cuk, j[kusa esa lgk;rk djrh gSA

(x) Hkhrjh dku (Internal ear) blds nks eq[; Hkkx vkrs gSa %µ
(i) dkWfDy;k (Cochlea) (d.kkZorZ) & ;g ,d yach
daqMfyr lajpuk gksrh gS tks dqN&dqN 'ka[k dh dqaMyh dh
rjg dh gksrh gSA bleas dqy <kbZ pØ cus gksrs gSaA blds
Hkhrj dh pDdj [kkrh gqbZ xqgk f>fYy;ksa }kjk i`Fkd gqbZ
rhu lekarj ufydkvksa vFkok ukyksa esa foHkkftr gks tkrh
gS bu ukykas ds Hkhrj ,d rjg ,aMksfyEiQ (endolymph)

Hkjk gksrk gSA chp dh uky esa lquus ls lacaf/r laosnh
dksf'kdkvksa ls ;qDr {ks=k gksrs gSa ftUgsa dkWVhZ&vax (Organ

of corti) dgrs gSaA
(ii) osfLVC;wyj midj.k (Vestibular apparatus) (izèkku
midj.k) (larqyu ls lacaf/r) blesa ;s vkrs gSaµ

• rhu v/Zo`Ùk ukysa (semicircular canals) tks ,d&nwljs ls
ledks.k cukrs gq, O;ofLFkr gksrh gSaA izR;sd uky dk ,d
flj pkSM+k gksdj ,d ,sEiqyk (ampulla) cukrk gS ftlds
Hkhrj laosnh dksf'kdk,¡ gksrh gSa vkSj muls fudyus okys
rf=kdk&rarq ,d lkFk feydj Jo.k&raf=kdk (auditory

nerve) cukrs gSaA
• ,d NksVk LrEHk tks v/Zo`Ùk ukyksa ds vk/kjksa dksa dkWfDy;k
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ls tksM+rk gSA blds nks {ks=kksa ;wfVªdqyl rFkk lSdqyl esa Hkh
laosnh dksf'kdk,¡ gksrh gSaA
lquus dh fØ;kfof/ & ;w¡ rks lquus dh iwjh izfØ;k rqjar
,d lkFk gksrh gS] fiQj Hkh blesa vusd pj.k Øeor gksrs
ik, tkrs gSaA

• èofu rjaxssa Jo.k uky esa izos'k djrha vkSj dku ds insZ dks
dafir djrh gSA

• insZ ds daiu esfy;l esa] fiQj vkxs badl esa] fiQj LVsih”k
esa LFkkukarfjr gks tkrs gSaA blds ckn LVsih”k èofu rjaxksa dks
vkxs vaMkdkj f[kM+dh esa igq¡pk nsrh gS ftlls og daiu
djus yx tkrh gSA

• ;s daiu dkWfDy;k ds Hkhrj ds rjy dks xfr iznku dj nsrs
gSaA bl rjy dh xfr (Lianu) dks dkVhZ&vax idM+ ysrs
rFkk raf=kdk vkosxksa ds :i esa dkWfDy;k raf=kdkvksa esa
igq¡pk nsrs gSaA

• bu vkosxksa dks dkWfDy;k&raf=kdk efLr"d ds dkWVsZDl ds
Jo.k&dsanzksa esa igq¡pk nsrh gSaA
larqyu cuk, j[kusa esa Hkhrjh dku dh Hkwfedk µ
bl dk;Z ls lac¼ Hkkx v/Zo`Ùk ukysa rFkk osfLVC;wyj
midj.k (;wfVªdyl rFkk lSdqyl) gksrs gSaA
v/Zo`Ùk ukysa rhu fHkÂ leryksa esa O;ofLFkr gksrh gSaA buds
Hkhrj ,d rjy (,aMksfyEiQ) gksrk gSaA 'kjhj dh fLFkfr
rFkk 'kh"kZ dh fLFkfr esa gksus okys fdlh Hkh ifjorZu ls

ukyksa ds Hkhrj dk ;g rjg xfr djus yx tkrk gSA bu
xfr;ksa dks ,sEiqyksa ds laosnh jkse xzg.k dj ysrs gSa vkSj fiQj
ogka ls cus vkosx Jo.k raf=kdk ds ekè;e ls efLr"d esa
Hkst fn, tkrs gSaA bl izdkj ;s ukysa LFkSfrd larqyu
"(static balance)" (xq:Ro ds dkj.k) ls lacaf/r gksrh gSaA
;wfVªdqyl rFkk lSdqyl dk laca/ xfrt larqyu (dynamic

equilibrium) ls gS (vFkkZr tc 'kjhj xfr dj jgk gksrk
gS)A ,aMksfyEiQ esa ik, tkus okys dSfY'k;e dkcksZusV ds
lw{e d.k laosnh jkseksa dks nckrs gS ftlls raf=kdk rarqvksa esa
vkosx iSnk gksrs gSa
;fn vki xksy&xksy pDdj [kkrsa tk,¡] rks v/Zo`Ùk ukyks ds
Hkhrj dk rjy Hkh pDdj [kkus yx tkrk gSA tc vki
pDdj [kkuk can dj nsrs gSa rc Hkh dqN le; rd ;g
rjg pDdj [kkrk jgrk gS vkSj vkidks pDdj eglwl gksus
yxrk gSA tgkth eryh] foeku eryh vFkok dkj eryh
dk vkuk dku dh ukyksa ,oa osfLVC;wy }kjk vilkekU;
laosnuksa ds dkj.k eglwl gksrk gSA
Lokn rFkk xa/ ds laosn
;s nksuksa laosn jklk;fud laosn gksrs gSa vkSj ;g laidZ esa
vkus okys jklk;fud inkFkZ dh izd`fr ij fuHkZj gksrs gSaA
Lokn ds ekeys esa inkFkZ dk lh/s laosnh Lokn dfydkvksa
ds laidZ esa vkus ls lacaf/r gS tcfd xa/ ds ekeys esa

jlk;u ds v.kq gok }kjk lkal ds lkFk Hkhrj vkrs gSaA
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• tuu orZeku thoksa (tudksa) ls mlh tkfr dh ubZ O;f"V;ksa
ds mRiUu gksus dh izfØ;k gSA

tuu ds izdkj
• ltho esa tuu eq[;r% nks fofèk;ksa ls gksrk gS%

i) vySafxd tuu (Asexual reproduction)

ii) ySafxd tuu (Sexual reproduction)

• vySafxd tuu esa larfr ,d gh tud O;f"V ls iSnk gksrh
gSA vySafxd tuu ,ddksf'kdh; thoksa] dqN ikniksa rFkk
cgqdksf'kdh; tarq] tSls& Liat] gkbMªk esa ik;k tkrk gSA

• ySafxd tuu esa nks fHkUu&fHkUu fyax okys thoksa& ,d uj
vkSj ,d eknk dh lgHkkfxrk dh vko';drk gksrh gSA

vySafxd tuu dh fofHkUu fofèk;k¡
i) fo[k.Mu (Fission)& ,d dksf'kdh; tho] tSls& vehck]

iSjkehf'k;e rFkk vU; izksVkstksvk oxZ ds lnL; bl fofèk
ls iztuu djrs gSaA bl fofèk esa tud tho nks larfr
dksf'kdkvksa esa foHkkftr gksrk gS vkSj rc buesa ls izR;sd
o;Ld tho esa o`f¼ djrk gS] bls f}&[k.Mu (Binary

fission) dgrs gSaA dHkh&dHkh dsUnzd ds ckjs esa foHkktu
ls vusd larfr dsUnzdksa dk fuekZ.k gksrk gS] vkSj dksf'kdknzO;
dk ,d NksVk&lk [k.M izR;sd larfr dsUnzd ds pkjks a
vksj f>Yyh dk fuekZ.k djrk gSA bls cgqfo[k.Mu
(Multiple fission) dgrs gSa] mnkgj.k& eysfj;k ijthoh]
vehck o vU;A

ii) eqdqyu (Budding)] mnkgj.k& ,ddksf'kdh; tho esa
[kehj (Yeast) rFkk cgqdksf'kdh; thoksa esa tSls gkbMªk ds
O;Ld 'kjhj ls ,d NksVk mHkkj curk gS] bls dfydk
(Bud) dgrs gSaA ;g tud 'kjhj ls vyx gksdj ,d u;k
'kjhj cukrk gSA bl fofèk dks eqdqyu (Budding) dgrs gSaA

chtk.kq tuu (Spore formation)

• vfèkdrj dodksa vkSj thok.kqvkssa esa vySafxd iztuu dh
lkekU; fofèk gSA chtk.kq tuu esa dod rarq ls ,d lajpuk
curh gSA ftls chtk.kqèkkuh (Sporangium) dgrs gSaA
chtk.kqèkkuh esa dsUnzd rFkk dksf'kdknzO; foHkktu ls cgqr
lkjs chtk.kq (Spores) curs gSa tks voeqDr gksdj u;k

dod rarq cukrs gSa] mnkgj.k jkbtksil (Rhizopus)] E;wdj]
iSuhlhfy;eA

iqutZuu (Regeneration)

• [kafMr 'kkjhfjd Hkkxksa ls ,d iw.kZ tho izkIr djus dh tho
dh {kerk dks iqutZuu ;k iqu:n~Hkou dgrs gSa] mnkgj.k&
gkbMªk dks ;fn dbZ VqdM+ksa esa  dkVk tk, rks] izR;sd VqdM+s
ls] tho 'kjhj cu tk;saxsA vU; mnkgj.k Spirogyra 'kSoky]
Iysusfj;k] LiatA

dkf;d izoèkZu (Vegetative propagation)

• ;g mPp oxZ ds ikniksa esa ik;k tkrk gSA ikni ds oèkhZ Hkkx
tSls& tM+] ruk] iÙkh ls u;k ikni ifjofèkZr gksrk gS]
mnkgj.k& ve:n dh tM+ ds Åij dh dfy;ka] iRFkj
pV~Vk (Bryophyllum) dh ifÙk;ksa dh dfy;ka] vU;
mnkgj.k& I;kt] dsyk] yglqu] tydqaHkhA
nkc yxkuk (Layering)

• nkc yxkus esa ikni ds rus dh ,d Vguh dks [khapdj
feV~Vh esa nck fn;k tkrk gSA ;g tud ikni ls tqM+k jgrk
gSA ncs gq, Hkkx ls tM+ fudyus ds i'pkr] bls tud
ikni ls vyx dj fn;k tkrk gS] mnkgj.k& jlHkjh]
LVªkcsjh] uhacw] ve:n] cksxsuosfy;k] pesyh] uksxjkA
dye yxkuk (Grafting)

• blus fHkUu&fHkUu ikniksa ds nks Hkkxksa dks vkil esa  ,d
lkFk bl izdkj tksM+k tkrk gS fd os la;qDr gksdj ,d
ikni ds :i esa fodflr gksrs gSa] tks Hkkx nwljs ikSèks ds
Åij yxrk gSS] mls dye (Scion) dgrs gSa rFkk ftl ikSèks
ij dye ck¡èkk tkrk gS mls Ldaèk (Stock) dgrs gSaA nksuksa
ikniksa ds ,èkk (Cambium) ,d nwljs ds lEidZ esa vkus
pkfg,A mnkgj.k] uhacw ij larjs dk LdUèk] uhacw] vaxwj]
xqykc vkfnA

lw{e izoèkZu
• la'ysf"kr ekè;e esa dksf'kdkvksa rFkk Årdksa }kjk fdlh

ikni dh mRifÙk dks lw{e izoèkZu dgrs gSaA bl fofèk esa
ekè;e (Medium) egRoiw.kZ gksrk gS D;ksafd blesa o`f¼ ds



Gupta Classes

52

fy, vko';d iks"kd rRo rFkk gkeksZu ik, tkrs gSaA ,d
dksf'kdk ;k Ård dks fdlh mi;qDr Ñf=ke ekè;e esa
folaØfer voLFkk (Sterile conditions) esa LFkkukarfjr
fd;k tkrk gSA Ård rhoz o`f¼ okys dksf'kdh; iqat
(Cellular masses) esa fodflr gksrk gS] ftls dSyl dgrs
gSaA dSyl dks o`f¼ rFkk foHksnu ds fy, vU; ekè;e esa
LFkkukarfjr fd;k tkrk gS] tks NksVs iknid cukrs gSaA ;s
iknid (Plantlet) feV~Vh ;k xeyksa esa yxk, tkrs gSa tgk¡
ij os ifjiDork rd of̀¼ djrs gSaA

• Ård laoèkZu rduhd dk mi;ksx 'kksHkuh; ikniksa& tSls
vkfdZM ('krkojh)] Mgsfy;k rFkk dusZ'ku ds mRiknu ds
fy, fd;k tkrk gSA

vfu"ksd tuu (Parthenogenesis)

• ;g vfu"ksfpr vaMs ls ,d tho ds fodkl dh fØ;k gSA
bl izdkj ds iQwyksa esa cht ugha gksrs gSaA

ySafxd tuu
(Sexual Reporduction)

• ySafxd tuu ds fy, nks fyaxksa uj vkSj eknk dk gksuk
vko';d gSA

• ftu thoksa esa uj ,oa eknk tuu vax vyx&vyx gksrs gSa
mls ,dfyaxh (Unisexual) dgrs gSaA

• ,sls tho ftuesa uj vkSj eknk tuu vax ,d gh tho esa
ik, tkrs gSa mls f}fyaxh (Bisexual) ;k geksZÚksMkbV dgrs
gSa] mnkgj.k& iQhrkÑfe] dsapqvk] rkjkehu (Starfish)A

• tun (Gonads) izkFkfed ySafxd vax gksrs gSaA tun vèkZlw=kh
foHkktu }kjk ;qXed (Gamets) cukrs gSaA

• o`"k.k (Ovary) uj tun gksrk gS tks 'kqØk.kqvksa dks mRiUu
djrk gSA

• vaMk'k;] eknk tun gS tks vaMs ;k vaMk.kqvks dks mRiUu
djrk gSA

• ySafxd tuu dk izkjaHk nks fofHkUu ;qXedksa (Gemates) ds
lfEeyu ls gksrk gS ftls fu"kspu (Fertilisation) dgrs gSa
blesa 'kqØk.kq uj ;qXed rFkk vaMk.kq eknk ;qXed fu"kspu
ds ckn ,d ;qXeut (Zygote) cukrk gS tks u, tho esa
fodflr gksrk gSA

• vd'ks:dh; eNfy;ksa rFkk mHk;pjksa esa fu"kspu lkekU;r%
'kjhj ds ckgj gksrk gS] bls oká fu"kspu dgrs gSaA

• ljhl̀i] if{k;ksa rFkk Lruèkkfj;ksa (ekuo lfgr) esa vkarfjd
fu"kspu ik;k tkrk gSA

• ,slh voLFkk esa o`"k.k ls uj ;qXed ('kqØk.kq) eknk ds
'kjhj esa LFkkukarfjr gksrs gSa] tgk¡ fu"kspu iw.kZ gksrk gSA

• ;g LFkkukarj.k laxe ;k eSFkqu (Copulation) ds le; gksrk
gSA

• laxe ls lac¼ lajpukvkssa dks eSFkqukax ;k lgk;d ySafxd
vax (Accessory sex organ) dgrs gSaA

• ySafxd tuu] larfr;ksa esa xq.kksa dh fofoèkrkvksa dks c<+kok
nsrk gS D;ksafd blesa nks fofHkUu rFkk ySafxd vlekurkvksa
okys thoksa ls vk, ;qXedksa dk lay;u gksrk gSA

ikSèkksa esa ySafxd tuu
(Sexual Reproduction in Plant)

• vfèkdrj ikSèks mHk;fyaxh gksrs gSa] ftlesa uj vkSj eknk
tuukax ,d gh ikSèkksa esa ik, tkrs gSa ikniksa dk tuuh; Hkkx
iq"i gksrk gSA iq"i ds fofHkUu Hkkx gksrs gSa& ckány
(Sepals)] ny (ia[kqfM+;k¡&Petals)] iqadslj (Stamen)] vaMi
(Carpel)

• ckány izk;% gjk rFkk ny (Petals) jaxhu vkSj 'kksHkuh;
gkssrs gSaA

• iqadslj rFkk vaMi] tuu Hkkx gksrs gSaA izR;sd iqadslj esa
,d o`ar (Stalk) gksrs gSa ftls rarq (Filament) dgrs gSa rFkk
,d piVk 'kh"kZ ftls ijkxdks"k (Anther) dgrs gSa] ik;k
tkrk gSA ijkxd.kksa (Pollen grains) dh mRifÙk ijkxdks"k
esa gksrh gSA izR;sd ijkxd.k ls nks uj ;qXed (iaq;qXed)
(Pollengrains) curs gSaA

• vaMi (Carpel) ds rhu izeq[k Hkkx gksrs gSa& uhps dk iQwyk
gqvk Hkkx vaMk'k; (Ovary) Åij okyk piVk Hkkx ofÙkZdkxz
(Stigma) rFkk eè; esa yach ofÙkZdk (Style) gksrh gSA
vaMk'k; (Ovary) esa chtkaM (Ovules) gksrs gSaA

• izR;sd chtkaM esa ,d vaMk gksrk gS tks eknk ;qXed gSA
• ikSèks esa uj rFkk eknk ;qXedksa dk lay;u rc gksrk gS tc

ijkxd.k mlh iq"i ;k nwljs iq"i ls LFkkukarfjr gksrs gSaA
• ijkx.k (Pollination)& ijkxd.kksa dk ijkxdks"k ls ofrZdkxz

rd ds LFkkukarj.k dks ijkx.k dgrs gSaA ijkxd.kksa ds
LFkkukarj.k ds vusd ekè;e gSa tSls& ok;q] ty dhV
vkfnA
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• ijkx.k nks izdkj ds gksrs gSa%
- Loijkx.k (Self pollination)

fdlh iq"i ds ijkxdks"k ls mlh iq"i ds ;k ml ikSèks ds
vU; iq"i ds ofrZdkxz rd ijkxd.kksa dk LFkkukarj.k
Loijkx.k dgykrk gSA

- ij&ijkx.k (Cross pollination)

,d iq"i ds ijkxdks"k ls mlh tkfr ds nwljs ikSèkksa ds iq"i
ds ofrZdkxz rd ijkxd.kksa dk LFkkukarj.k ij&ijkx.k
dgykrk gSA

ikSèkksa esa fu"kspu
(Fertilisation in Plant)

• ikSèkksa esa ijkx.k ds ckn fu"kspu gksrk gSA tc ijkxd.k
ofÙkdkxz esa ,df=kr gks tkrs gSa rc mudk vadqj.k gksrk gS]
mlesa ls ,d uyh tks ofÙkZdk esa izos'k djrh gS mls
ijkxufydk (Pollen tube) dgrs gSaA ;g ufydk ofÙkZdk
ls gksrs gq,] c<+dj vaMk'k; rd igqaprh gS] tgka chtkaM

fLFkr gksrk gSA ijkx ufydk ,d lw{e fNnz }kjk chtkaM esa
i zo s' k  d j r h  g S f t l s chtkaM}kj (Micropyle) dgrs gSaA
chtkaM ds vanj ijkxufydk ls nks iaq;qXed (Pollengrains)

Hkzw.kdks"k esa izos'k djrs gSa Hkzw.kdks"k esa vaM jgrk gSA ,d
iqa;qXed dk vaM ls lay;u gksrk gSA uj vkSj eknk ;qXedksa
dk ;g lay;u] ;qXed lay;u (Syngamy) dgykrk gS
rFkk blls ;qXeut cukrk gSA

• vU; iqa;qXed dk nks èkqzoh; dsUnzdksa ls lay;u gksrk gSA bl
fØ;k dks f=klay;u (Triple fission) dgrs gSa] D;ksafd bl
lay;u fØ;k esa rhu dsUnzd gksrs gSa] ,d iqa;qXed rFkk nks
èkzqoh; dsUnzdA blls Hkzw.kdks"k curk gS tks cht dks vadqj.k
rd Hkkstu (iks"k.k) iznku djrk gSA

• izR;sd Hkzw.kdks"k esa nks lay;u_ ;qXed lay;u rFkk f=klay;u
gksus dh fØ;k dks (Double fertilization)

dgrs gSaA fu"kspu ds ckn vaMk'k; iQy esa rFkk chtkaM
chtksa esa fodflr gks tkrs gSaA
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• gekjk rFkk vusd tUrqvksa dk 'kjhj gfÏ;ksa ds <+k¡ps ls
cuk gS] bls dadky ra= dgrs gSaA

• dadky ra= vUr% dadky rFkk cká dadky uked Hkkxksa
esa c¡Vk gSA

• cká dadky dk mnkgj.k&dsapqvksa dk Åijh dop]
gekjs uk[kqu] eRL;ksa ds 'kYd vkfnA

• ekuo dadky esa dqy 206 gfÏ;k¡ gksrh gSaA

• var%dadky ,d la;ksth Ård gS ftldh mRifÙk Hkzw.kh;
eè; Lrj (Mesoderm) ls gksrh gSA

• vfLFk;ksa esa Ca++ o Mg++ yo.kksa ds dkj.k dM+k (Hard)

o mikfLFk;ksa esa bu yo.kksa dh vuqifLFkfr ls yphyh
(Flexible) gksrh gSA

• v{kh; dadky ds vUrxZr [kksiM+h] d'ks:d n.M rFkk
Nkrh dh vfLFk;ka (Ribs) gksrh gSSA

• vuqcUèkh dadky ds vUrxZr es[kyk,a rFkk gkFk&iSjksa dh
vfLFk;ka gksrh gSA

• euq"; dh [kksiM+h esa fupys tcM+s dh vfLFk rFkk rhu
tksM+h d.kkZfLFk;ka gh fgy&Mqy ldrh gSaA

• euq"; ds d'ks:d n.M esa 33 vfLFk;ka ckY;koLFkk esa
gksrh gSa tcfd o;LdkoLFkk esa ;s 26 jg tkrh gSA
d'ks:d n.M esa 33 d'ks:d gksrs gSaA

• d.kZ vfLFk;ksa dh LVsiht lcls NksVh vfLFk gSA

• o{k d'ks:d 12 tksM+h gksrh gS ftlls ,d tksM+h ilfy;k¡
tqM+h jgrh gSA izFke 10 tksM+h ,d rjQ d'ks:d n.M
;k es:n.M ls vkSj nwljh rjQ LVjue ls tqM+h jgrh
gSA

• ,Vyl d'ks:d [kksiM+h dks lkèks jgrk gSA

• nkar dh bukesy ijr gekjs 'kjhj esa lcls l[r inkFkZ gksrs
gSaA

• vales[kyk gkFk dh vfLFk;ksa dks vius ls tksM+us ds fy,
lfUèk iznku djrh gSA

• Jks.khses[kyk iSjksa dh vfLFk;ksa dks vius ls tksM+us ds
fy, lfUèk iznku djrh gSA

• Qhej (thigh bone) vfLFk lcls yEch vfLFk gSA

• ,slk LFkku tgk¡ ij nks ;k vfèkd vfLFk;k¡ ,d LFkku
ij feydj fgy&Mqy ldrs gSa mls vfLFk lfUèk dgrs
gSaA

• lfUèk ds izR;sd vfLFk ds fljs ij mikfLFk dh ,d ijr
gksrh gS rFkk nksuksa vfLFk;ksa ds eè; esa ,d xqgk gksrh gS
ftls lkbuksfo;y xqgk (Synovial cavity) dgrs gSa] tks
,d&nwljs ls yphys fyxkes.V~l }kjk tqM+h jgrh gS] tks
vfLFk dks eksM+us esa lgk;rk djrk gSA

• dCtk ;k ¼fgats½ lfUèk;ksa dh vfLFk;ka dsoy ,d gh
fn'kk esa eksM+h tk ldrh gSA mnkgj.k& dykbZ] ?kqVuk o
dykbZ dh lafèkA

• izlj vFkok XykbfMax izdkj dh lfUèk esa vfLFk;ka ,d
nwljs ij fQlyrh gS] mnkgj.k& jsfM;l vYukA

• dUnqd [kfYydk lfUèk esa ,d vfLFk dk fljk xsan dh
Hkk¡fr xksy rFkk nwljk ,d I;kys dh vkd̀fr dh xqgk
cukrk gS tks vales[kyk rFkk áwesjl vfLFk ds tksM+
vkSj Qhej rFkk Jksf.kes[kyk ds tksM+ ij ikbZ tkrh gSA

• lSfMy lfUèk esa iw.kZ xsan ugha curh u gh iw.kZ I;kyk
curk gSA bl izdkj dh lfUèk euq"; ds vaxwBs esa ikbZ
tkrh gSA

Ropk µ
gekjs 'kjhj dk lcls ckgjh vkoj.k Ropk gSA ;g Ropk

ikjn'khZ us=k&'ys"ek (Conjunctiva) ds :i esa us=k dh vuko`r
lrg ij Hkh vfofNÂ ekStwn gksrh gSA Ropk gksaBksa ij eq[k ds
vkarfjd vLrj ds lkFk vkSj uklk}kj ij ukd ds vkarfjd
vLrj ds lkFk vkSj blh izdkj vU;=k Hkh vfofPNÂ :i ls ikbZ
tkrh gSA Ropk ls O;qRiÂ vU; vusd lajpkuk,¡ vkSj xzfUFk;k¡ Hkh
gksrh gSaA ;s lHkh feydj v/;koj.kh ra=k (Integumentary

system) cukrs gSaA
Ropk dh jpuk µ

Ropk esa Årdksa dh rhu izeq[k ijrsa gksrh gSsa µ
(d) ,fiMfeZl (epidermis)

([k) MfeZl (dermis)
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(x) lcD;qVsfu;l ijr (voRod ijr)
(subcutaneous layer)

,fiMfeZl µ
;g ckgjh ijr gSA blds LFku ij uhps ls vk jgh ubZ&ubZ

dksf'kdk,as fujarj curh jgrh gSaA ,fiMfeZl dh lcls ckgjh
miijr e`r Ja`xh; dksf'kdkvksa ls cuh gksrh gS tks lw[kh Ropk
dk [kqtkus ij pw.kZ tSls inkFkZ ds :i esa fudy vkrh gSA

vfrlk.kq (melnocytes)esykfuu (o.kZd) mRiÂ djus okyh
dksf'kdk,Wa Hkh bl ijr esa ekStwn gksrh gSaA

esykfuu ds gh dkj.k Ropk dk jax gYdk ;k xgjk gksrk
gSA
MfeZl µ

;g chp dh ijr gSA ;g :f/j&okfgdkvksa] raf=kdk&rarqvksa]
laosnh xzfg;ksa] jkse&iqVdksa] Losn vkSj olk (rsy) xzafFk;ksa dh
cuh gksrh gSA
voRod ijr µ

;g lcls Hkhrjh ijr gSA ;g mu dksf'kdkvksa dh cuh
gksrh gS ftuesa olk lafpr jgrh gS (olk Ård)A jkse] uk[kwu]
dqN xzafFk;kWa rFkk nkarksa dk MUVhu Hkh ,fiMfeZlh ijr ls O;qRiÂ
gksrs gSaA

Ropk ds dk;Z µ

- lqj{kk
• tyjks/h vojks/d ds :i esa dk;Z djrs gq, ;g 'kjhj esa

ls ty ds ckgj fudyus dks jksdrh gSA
• jksxk.kqvksa vkSj jlk;uksa dks 'kjhj ds Hkhrj tkus ls jksdrh

gSA

• esykfuu o.kZd lkSj&fofdj.k dh gkfudkjd ijkcSaxuh
fdj.kksa dks lks[k ysrk gS vkSj bl izdkj Ropk ds uhps
fLFkr Årdksa dks muds gkfudkjd izHkko ls cpkrk gSA

- 'kjhj&rkieku dk fu;eu % 'kjhj dk rkieku c<+us ij]
Ropk dh #f/j okfgdk,¡ iQSy tkrh gSa] ftlds iQyLo:i
muesa gksdj vf/d :fèkj cgrk vkSj fofdj.k ds :i esa
rki 'kjhj dh lrg ij ls ckgj fudy tkrk gSA nwljs]
'kjhj dh lrg ij ls ilhuk fudyrus yxrk gS tks okf"ir
gksdj rki dks de dj nsrk gSA
lfnZ;ksa esa] Ropk dh :f/j&okfgdk,Wa fldqM+ tkrh gSa
ftlds dkj.k muesa gksdj de :f/j cgrk gS vkSj
fofdj.k }kjk rki&{k; de gksrk gSA

- m"ekjks/u % Ropk ds uhps olk ,d ijr ds :i esa
lafpr jgrh gSA ;g olk m"ekjks/u dk dk;Z djrh gS]
vFkkZr 'kjhj ds rki dks ckgj fudyus ls jksdus dk dk;Z
djrh gSA blds vykok olk /Ddk lgus dk Hkh dk;Z
djrh gSA

- vif'k"V inkFkksZ dk fu"dklu % ilhus ds lkFk 'kjhj ds
dqN vif'k"V inkFkZ Hkh FkksM+h cgqr ek=kk esa ckgj fudy
tkrs gSaA bu inkFkks± esa dqN yo.k] ;wfj;k bR;kfn 'kkfey gSaA

- laosnu % Ropk esa Li'kZ] ihM+k] xekZgV vkSj ncko ds
laosnu xzg.k djus ds fy, laosnh vax gksrh gSaA

- iks"k.k % eknkvksa dh Lru xz~fUFk;k¡ Ropk ls gh O;qRiÂ gksrh
gSa vkSj ;s xza~afFk;k¡ uUgsa&eqÂksa dks iks"k.k iznku djus ds fy,

nw/ mRiÂ djrh gSaA
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gStk (Cholera)

• fofcz;ks dksysjh (Vibrio cholerae) uked thok.kq ls gksrk
gSA

• mYVh ,oa nLr bl jksx ds fof'k"V y{k.k gSaA

• ty] [kk| inkFkksZa ,oa efD[k;ksa }kjk rsth ls QSyrk gSA

• gSts dk Vhdk yxokus ls gStk gksus dh lEHkkouk vR;fèkd
de gks tkrh gSA

• ikuh dks mckydj rFkk 'kq) djds ihuk pkfg,A

fMÝFkhfj;k
• dkWfjukscSDVhfj;e fM¶FkhjkbZ uked thok.kq ls gksrk gSA

• ;g cPpksa esa ¼fo'ks"kdj 3&5 o"kZ ds cPpksa esa½ vfèkd
gksrk gSA

• jksxh dks vyx dejs esa j[kuk pkfg, vkSj ,sf.Vlhje
dk bUtsD'ku yxokuk pkfg,A

• cPpksa dks D.P.T. uked Vhdk yxokuk pkfg, tks bUgsa
fM¶Fkhfj;k fVVusl rFkk dqdqj[kkalh ls cpkrk gSA

fVVsul (Tetanus)

• DykWLVªhfM;e fVVsuh uke thok.kq ls gksrk gSA

• thok.kq èkwy] xkscj vkfn ls ?kko ds jkLrs gekjs 'kjhj esa
izos'k dj tkrs gaSA

• xnZu] psgjs rFkk tcM+s dh ekalisf'k;ksa esa i{kk?kkr gks
tkrk gS o 'kjhj vdM+ tkrk gSA

• pksV yxus ij ATS (Anti toxied Serum) dk Vhdk t:j
yxok ysuk pkfg,A

• cPpksa dks D.P.T. dk Vhdk yxok ysuk pkfg,

risfnd ;k {k; jksx
• ;g jksx ekbdks cSDVhfj;e V~;wcjdqyksfll uked thok.kq

ls gksrk gSA

• ;s thok.kq jksxh ds Fkwd] [kk¡lh] Nhad ds lhèks lEidZ
vFkok Hkkstu] ty rFkk ok;q ds ekè;e ls QSyrk gSA

• jksxh dks gYdk Toj rFkk [kk¡lh vkrh gSA [kwu ds lkFk
cyxe vkus yxrk gSA

• vkarksa esa vkU= {k;] efLr"d esa efLr"d {k; (Brain

T.B.) rFkk vfLFk;ksa esa vfLFk {k; (Bone T.B.) mRiUu
dj nsrs gSaA

• jksxh dks ikSf"Vd vkgkj nsuk pkfg,A cPpksa dks B.C.G.

dk Vhdk vo'; yxkuk pkfg,A

jksxh dks foVkfeu B dkEIysDl] LVªssIVksekbflu o BCG

¼cPpksa dks½ csflyl dSysfefV Xywfju dk Vhdk vo';
yxokuk pkfg,A

Vk;iQkbM ;k eksrh>jk (Typhoid)

• ;g jksx lkYeksusyk Vk;Qkslk uked thok.kq ls mRiUu
gksrk gSA

• bl jksx dks QSykus esa efD[k;ksa dh fo'ks"k Hkwfedk gksrh
gSA

• jksxh ds cnu esa rFkk flj esa nnZ jgrk gSA 101ºF rd
cq[kkj Hkh jgrk gSA

• ty dks mckydj ihuk pkfg,A

• DyksjksekbflVhu ¼izfrtSfod½ fpfdRld dh lykg ds
vuqlkj nsuk pkfg,A

• f'k'kqvksa dks T.A.B. dk Vhdk yxok nsuk pkfg,A

dq"B jksx ;k dks<+

• ;g jksx ekbdks cSDVhfj;e ysizh (Mycobacterium Leprae)

uked thok.kq }kjk gksrk gSA

• ;g jksx ftl LFkku ij gksrk gS] ogk¡ laosnu'khyrk
lekIr gks tkrh gSA

• gkFkksa o iSjksa dh vaxqfy;ksa esa ?kko mRiUu gks tkrs gSa vkSj
;s xydj fod̀r gks tkrs gSaA

• jksxh ds lEidZ ls cpuk pkfg,A

• jksxh dks lkQ] LoPN okrkoj.k o dq"B fuokj.k dsUæ esa
j[kuk pkfg,A

Iysx (Plague)

• ;g jksx ik'pqjsyk isfLVl (Pasteurella pestis) uked
thok.kq ds dkj.k gksrk gSA
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• bl jksx ds thok.kq fiLlqvksa esa ik, tkrs gSa vkSj muds
vkek'k; esa fodflr gksrs gSaA

• pwgs] fxygjh vkfn fiLlqvksa ds okgd gksrs gSaA

• jksxh dks rst cq[kkj rFkk xnZu o Vkaxksa esa fxfYV;ka
fudy vkrh gSaA

dkyh [kk¡lh ;k dqdqj [kk¡lh (Whooping cough)

• cksMhZVsyk isfLVl (Bordetella pestis) uked thok.kq ls
gksrk gSA

• ;g jksx izk;% NksVs cPpksa dks gksrk gS] cgqr nsj rd
[kk¡lh gksrh gSA

• D.P.T. dk Vhdk yxokdj f'k'kqvksa esa bl jksx ds fy,
izfrjksèkdrk mRiUu dj nsuh pkfg,A

NksVh ekrk (Chicken pox)

• ;g jksx oSfjlsyk fo"kk.kq (Varicella virus) ds dkj.k
gksrk gSA

• jksxh ds 'kjhj ij NksVs&NksVs nkus rFkk gYdk cq[kkj gks
tkrk gSA

• ;g O;fDr dks ,d ckj gks tkus ij nksckjk ugha gksrk gSA

• ;|fi izk;% ;g vius vki Bhd gks tkrk gS] fQj Hkh
fpfdfRld ls ijke'kZ ls dqN fof'k"V izfrtSfod fn,
tk ldrs gSaA

pspd (Small pox)

• ;g fo"kk.kq }kjk QSyrk gSA

• flj nnZ] daidaih rFkk mYVh ds lkFk rst cq[kkj gks
tkrk gSA

• ;g ,d laØked jksx gS] jksxh ds lEidZ esa vkus ls
cpuk pkfg,A

• 3&4 fnu ckn eq¡g ij yky nkus fudy vkrs gaS] tks fd
'kh?kz gh iwjs 'kjhj ij QSy tkrs gaSA

• pspd dk Vhdk yxok ysuk pkfg,A

iksfy;ks
• ;g jksx lcls NksVs iksfy;ks okbjl (Polio-virus) }kjk

QSyrk gSA

• vkar dh nhokjksa ls gksrs gq, ;s :fèkj izokg ds lkFk jh<+
jTtw (Spinal cord) esa igq¡p tkrs gaS] tgk¡ ij ;s fofHkUu

vaxksa dh ekalisf'k;ksa dks fu;af=r djus okyh rfU=dkvksa
dks {kfr igq¡pkrs gSaA

• cPps fodykax gks tkrs gSaA

• fo"kk.kq efLr"d ds 'okl dsUnz dks Hkh u"V dj nsrs gSa
ftlls jksxh lk¡l ugha ys ikrkA

• cPpksa dks iksfy;ksa MªkWIl fiykuk pkfg,A

[kljk
• ;g ekscsZyh fo"kk.kq (Morbeli virus) }kjk gksrk gSA

• ;g jksx izk;% cPpksa esa gksrk gS rFkk bl jksx ds fo"kk.kq
ukd ls óko }kjk QSyrs gSaA

• 'kjhj ij yky nkus gks tkrs gSaA

• cPpksa dks B.Md o lhyu ls cpkuk pkfg,A

• LoLFk cPpksa dks jksxh cPpksa ds lEidZ esa ugha vkus nsuk
pkfg,A

jscht (Rabies)

• bl jksx dks gkbMªksQksfc;k (Hydrophobia, fear of water)

ds uke ls Hkh tkuk tkrk gSA

• ,d ?kkrd fo"kk.kqtU; jksx gS tks dsUnzh; rfU=dk rU=
dks eq[;r% izHkkfor djrk gSA

• jscht] lerkih (Warm-blooded) tUrqvksa tSls] dqRrksa]
fcfYy;ksa vkfn esa feyrk gSA euq"; esa buds }kjk dkVus
ls gksrk gSA

• flj nnZ] xys esa nnZ rFkk gYdk cq[kkjA

• èkhjs&èkhjs 'kksj] rst jks'kuh o B.Mh gok ds izfr jksxh
vlgu'khy gks tkrk gSA

• ;g jksx ykblk okbjl Vkbi&I }kjk izk;% euq"; esa
dqRrs }kjk dkVs tkus ij dqRrs dh ykj ds lkFk igq¡prk
gSA bls DVªhV fo"kk.kq Hkh dgrs gSaA

• ?kko dks lkcqu o ikuh esa vPNh rjg èkksdj 1%

csatydksfu;e DyksjkbM dh ejge dh tkrh gSA

• jschiqj (Rabipur)] HDCA rFkk ,UVhlhje ds batsD'ku
bl jksx ds fy, cuk, x, gSaA

• ykokfjl dqRrksa dks ekj Mkyuk pkfg,A

• ikyrw dqRrksa dks jscht dk Vhdk yxkuk pkfg,A

vehfc,fll (Amoebiasis)

• vehfc,fll ;k vehfcd isfp'k (Amoebic dysentry)

dk ;g jksx euq"; esa ,f.Vvehck fgLVksfyfVdk uked
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izksVkstksvk ds ijthoh lnL; ds dkj.k gksrk gSA

• ihfM+r euq";ksa ds vkar esa QksM+s (Ulcers) gks tkrs gSa]
ftlds dkj.k isfp'k ;k vfrlkj gks tkrh gSA

• jksxh dks flj nnZ rFkk cq[kkj gks tkrk gSA

• bl jksx ls cpus ds fy, gjh lfCt;ksa dks iksVsf'k;e
ijeSaxusV esa ?k.Vk rd fHkxksdj mi;ksx esa ykuk pkfg,A

• ¶;wfefty] ,fjFkzksek'k rFkk ,esfVu (Ematine) uked
,d ,sYdsykW;M ls jksxh dks dqN le; ds fy, vkjke
feyrk gSA

eysfj;k

• ;g jksx IykTeksfM;e (Plasmodium) uked ijthoh
izksVkstksvk dh tkfr;ksa ls gksrk gSA

• 1880 esa ,d Ýkalhlh MkWDVj ,- yscsjku (A. Laveran) us
eysfj;k jksx ls xzLr dfo ds jDr esa eysfj;k ijthoh dks
ns[kkA

• eknk ,suksfQyht (Anopheles) ePNj bl ijthoh dks
LoLFk euq"; ds jDr esa igq¡pk nsrk gSA

• ?kj ds vki&ikl lQkbZ j[kuh pkfg,A ePNjksa dks
ekjus ds fy, Mh-Mh-Vh- dk fNM+dko djuk pkfg,A

• dquSu] dSekfDou vkfn fpfdRld ds ijke'kkZuqlkj ysuk
pkfg,A

ySafxd lEidZ tU; jksx
xksuksfj;k (Gonorrhoea)

• ;g fulsfj;k xksuksjghvk uked thok.kq ls gksrh gSA

• iq:"kksa esa ;wjsFkzk esa lwtu vkrh gSa] is'kkc tyu ds lkFk
vkrk gS] lkFk eokn ¼il½ Hkh vkrk gSA

• fL=;ksa esa ;g ;wjsFkzk] osftuk vkSj lfoZDl esa Hkh gks
ldrk gSA

• mipkj gsrq isfuflfyu] ukWjcsfDVu] VsVªklkbDyhu vkSj
flizks¶ykWfDlu uked izfrtSfodksa dk iz;ksx fd;k tkrk
gSA

flfiQfyl
• ;g Vªsiksussek iSfyfM;e uked thok.kqvksa ls gksrk gSA

• ew= ds ekxZ esa nkus fudy vkrs gSaA

• mipkj ds fy, isfuflfyu] MkWbfDllkbDyhu] ukWjcSfDVu

dk iz;ksx fd;k tkrk gSA

jDr lapj.k ls iSQyus okys jksx
,M~l (AIDS)

• lu~ 1981 esa leySafxd lacaèk j[kusokys ;qokvksa esa irk
pyus ds ckn bl ,M~l jksx (Aquired Immune

Deficiency Syndrome) dk irk pykA

• lu~ 1983 esa yw ekWUVsfuj (Lu Montagneir) ds usr̀Ro esa
Ýkalhlh oSKkfudksa ds ny us rFkk lu~ 1984 esa vesfjdk
esaA

• ,d ls vfèkd O;fD;ksa  ls ;kSu lacaèk j[kus ij jksx gksus
dh vk'kadkA

• laØfer :fèkj nku djus ls ;k :fèkj xzg.k djus lsA

• ;kSu lacaèkksa esa lkoèkkuh cjruh pkfg,A

ghiSVkbfVl (Hepatitis)

• ;dr̀ jksx dks ghiSVkbfVl dgrs gSaA

• bl jksx esa O
2
¼vkWDlhtu½ dk vHkko gks tkrk gSA

• fu%'olu ok;q esa vkWDlhtu dh ek=k de gksA

• mikip;h nj ds c<+us ls vkWDlhtu dh vko';drk Hkh
c<+ tkrh gSA

• ghiSVkbfVl A o B okbjl ds laØe.k ds dkj.k gksrh
gSA

âkflr jksx
(Heart Diseases)

vfrrku (Hypertension)

• mPp èkeuh nkc tks èkefu;ksa ds cgqr nsj rd fldqM+rs
jgus ds dkj.k mRiUu gks tkrk gSA

• fQØ vkSj cqjh [kcjksa ls dsUnzh; raf=dk rU= dk t:jr
ls T;knk mÌhiuA

• uhan dkQh Qk;nseUn gksrh gSA

,sfVjksLDysjksfll (Atheresclerosis)

• bl jksx esa èkefu;ksa dh nhokjsa l[r gks tkrh gSaA

• èkefu;ksa] egkèkeuh] ân; rFkk efLr"d dh èkefu;ksa ds
vUnj dksysLVsjkWy dh fFkxfy;k¡ xk<+h gks tkrh gS rFkk
nfy, tSlh gks tkrh gSA
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ân;'kwy (Angina Pectorits)

• ân; dh :fèkj okfgfu;ksa esa FkksM+h&FkksM+h nsj ds fy,
,saBu vk tkrh gSA

• ;g jksx vfrrku dh Hkk¡fr gksrk gSA

• jksxh dks Nkrh esa ruko rFkk dHkh&dHkh nnZ Hkh vuqHko
gksrk gSA

ân; is'kh dk jksx
• ân;is'kh ds fdlh Hkh Hkkx dks jDr ugha igq¡p ikrkA

• ân; dh fdlh Hkh èkeuh dks Y;wesu ds eUn gks tkus ls
ân;is'kh dk jksx gks tkrk gSA

ân;ikr (Heart Failure)

• ân;ikr rc gksrk gS tc ân; ds dikVksa esa dqN [kjkch
vk tkrh gS] ;k jaèkzksa esa [kjkch vk tkrh gSA

• ân;ikr izk;% xfB, ds dkj.k gksrk gSA

eèkqesg (Diabetes)

• vXU;k'k; dh dksf'kdk,a bUlqfyu gkWeksZu cukuk cUn
dj nsrh gSaA ftlls 'kdZjk dk mikip; ugha gks ikrkA

• is'kkc o jDr es 'kdZjk dh vR;fèkd ek=k gks tkrh
gSA

• jksxh dks bUlqfyu ds batsD'ku fu;fer :i ls nsuk
pkfg,A

(Arthritis)

• bls xfB+;k ;k okr Hkh dgrs gSaA

• :gesVkbM vFkZjkbfVl& lkbuksfll f>Yyh esa lwtu
vkukA dkfVZyst ds Åij ,d l[r Ård mRiUu gks
tkrk gS ftlls pyus&fQjus esa dfBukbZ gksrh gSA

• vkWfLVvksvFkZjkbfVl& 40 o"kZ ls vfèkd vk;q ds yksxksa
esa izk;% tksM+kas dh dkfVZyst âkflr gksus ls muds tksM+
dM+s gks tkrs gaSA

• xkÅV (Gout)& lfUèk;ksa esa flfVªd vEy ds fØLVy
te tkus ls ;g chekjh gksrh gSA

iSrd̀ jksx
¡ (Metabolic Errors)

fiQukbydhVksU;wfj;k

• bl jksx ls ihfM+r O;fDr;ksa esa fQukby ik;:fod
vEy dks gkbMªksfDl fQukby ik;:fod vEy esa ifjorZu
djus dh {kerk [kRe gks tkrh gSA

• dsUnzh; raf=dk rU= ij dqizHkko Mkyrs gSaA

,sYdsIVksU;wfj;k
• ;g jksx gksekstsfUVfld vEy dks ,slhVks,slhfVd vEy esa

ifjorZu djus dh {kerk ds vHkko ds dkj.k gksrk gSA

• ;g ew= ds lkFk ckgj vkrk gS vkSj ok;q ds lEidZ esa
vkdj dkyk gks tkrk gS] ew= Hkh dkyk gks tkrk gSA

,sfYcfuTe
• ihfM+r euq";ksa esa MkbgkbMªksDlhfQukby ,ykuhu dks

feySfuu esa cnyus dh {kerk u"V gks tkrh gSA

• Ropk esa Hkh dkys jax dk vHkko gksrk gS o vk¡[kksa esa HkhA

• rst jks'kuh esa ugha ns[k ldrsA

fDyusisQYVj fl.Mªkse
• bl jksx ls xzLr iq:"k ds uj y{k.k Bhd izdkj ls

O;Dr ugha gksrs] D;ksafd muesa ,d ;k ,d ls vfèkd X

xq.klw= dh vlkekU; òf) gks tkrh gSA

• o`"k.k rFkk tuu vax iw.kZ:i ls fodflr ugha gksrs]
Lruksa esa FkksM+k mHkkj vk tkrk gSA

VuZj fl.Mªkse (Turner syndrome)

• jksxxzLr L=h esa eknk ds y{k.k iw.kZ:i ls fodflr ugha
gksrsA D;ksafd buesa ,d X xq.klw= dh deh gks tkrh gSA

• ,slh fL=;k¡ ukVs dn dh] xnZu dh Ropk tky;qDr]
Lru vfodflr gksrs gSaA

eaxksfyTe
• bl jksx ls xzLr O;fDr;ksa esa dbZ dfe;ka jg tkrh gSa]

tSls& 'kjhj dk NksVk (Dwarf condition)] eUn cqf) rFkk
vfodflr voLFkkA

• 'kjhj dh dksf'kdkvksa ds fujh{k.k ls irk pyk gS fd
budh dksf'kdk esa xq.klw=ksa dh la[;k 46 dh txg 47
gksrh gSA

dSUlj (Cancer)

• 'kjhj ds fdlh Hkh vax esa] Ropk ls ysdj] vfLFk] Ård
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;fn o`f) vfu;fU=r gks rks mls dSUlj (Cancer) dgrs
gSaA

• 'kjhj esa xk¡B dk :i èkkj.k dj ysrk gS] ftls V~;wej
dgrs gaSA

• V~;wej nks izdkj ds gksrs gaS& (i) lqne V~;wej (ii) nqnZe
V~;wej

• :fèkj rFkk yfldk ls gksdj ;g vaxksa esa igq¡pdj xk¡B
mRiUu dj nsrk gSA

• tks yksx iku] rEckdw vfèkd [kkrs gSa] mUgsa eq[k dSUlj
gksrk gSA

• èkzweiku djus okys dks xys ;k QsQM+s dk dSUlj vfèkd
gksrk gSA

• vusd jlk;u Hkh dSUlj mRiUu djrs gaS] bUgsa ge
dklhZukstsu (Carcinogen) dgrs gaS] tSls& fudksfVu
(Nicotine)] dSQhu (Caffin)A

• ;|fi dSalj dk LFkk;h mipkj vkt rd lEHko ugha gks
ldk gSA

• bldk mipkj 'kY;fpfdRlk] jsfM;ksFksjsih rFkk dheksFksjsih
ds ekè;e ls fd;k tk ldrk gSA

• jsfM;ksFksjsih }kjk jksxh ds fof'k"V vax dh dksf'kdkvksa
dks fofHkUu fdj.kksa ls u"V fd;k tkrk gSA

• dheksFksjSih& jlk;fud ;kSfxdksa }kjk mipkj fd;k tkrk
gSA

,saFkzSDl
• ;g cslhyl,saFkzSfDl ;k ,UFkzksfll uked thok.kq }kjk

gksrk gSA

• ;g jksx taxyh rFkk ikyrw i'kqvksa tSls fd xk;] HkSal]
HksM+ o cdjh esa gksrk gSA

• laØfer i'kq dk vèkidk ekal [kkus ls ,saFkzSDl dk
laØe.k gks ldrk gSA

• cspSuh] Hkw[k u yxuk] oeu] nnZ rFkk [kwuh&mYVh blds
y{k.k gSA

• fcuk mipkj ds yxHkx 20% dh e`R;q gks tkrh gSA

• ,saFkzSDl dk Vhdk lqj{kk iznku djus essa 93% izHkkoh gSA

• fpfdRld ds ijke'kkZuqlkj izfrtSfod ys ldrs gSaA

ejkLel
• bl jksx dk eq[; dkj.k vYik;q esa gh ek¡ ds nwèk ds

LFkku ij vYi izksVhu vkSj de dSyksjh okys Hkkstu dk
fn;k tkuk gSA

• 'kjhj dh Rppk dh <hyh gksdj yVduk izeq[k y{k.k gSA

• Hkkstu esa izksVhu ÅtkZ iznku djus okys [kk| inkFkksZ dh
deh ds dkj.k gksrk gSA

• 'kkjhfjd ,oa ekufld fodkl ean jgrk gSA

• ikpu fodkj rFkk ckj&ckj vfrlkj gksukA

• cPpksa dks i;kZIr ek=k esa izksVhu;qDr vkgkj nsaA

Dokf'kvksjdj
• ;g izksVhu dh vR;fèkd ghurk ls mRiUu fodkj gSSA

• Hkkstu ds izfr v:fp] Hkw[k u yxuk rFkk cPps dh òf)
:d tkukA

• isV ckgj dh vksj fudy vkrk gSA

• iSj yEcs] irys rFkk eqM+s gksrs gaSA

• cky viuh ped [kks nsrs gSaA

• cPpksa dks i;kZIr ek=k esa izksVhu;qDr vkgkj nsaA

vjDrrk (,uhfe;k)

• 'kjhj esa yksgs dh ghurk ds dkj.k gksrk gSA

• :fèkj esa gheksXykschu dh izfr'kr ek=k cgqr de gks
tkrh gSA

• vjDrrk ls xzflr O;fDr ihyk iM+ tkrk gSA mldh
Hkw[k ej tkrh gS rFkk os tYnh Fkd tkrs gSaA

• foVkkfeu B
12
dk bUtsD'ku nsus ij ,uhfe;k Bhd gks

tkrh gSA

• blds vfrfjDr dysth] vaMs] lhjk] vUu] nkysa iRrsnkj
lfCt;k¡ ¼ikyd] cFkqvk] pkSykbZ bR;kfn½ lsc] dsyk]
ve:n bR;kfn esa ykSg rRo dh izpqjrk gksrh gSA

xyxaM (?ksa?kk)

• vk;ksMhu ghurk ds dkj.k gksrk gSA

• vk;ksMhu dh deh ls FkkW;jkbM xzafFk dk vkdkj vlkekU;
:i ls c<+ tkrk gSA

• leqnzh [kk|] iRrhnkj lfCt;k¡] ty rFkk vk;ksMhu
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;qDr ued esa vk;ksMhu izpqj ek=k esa gksrk gSA

• vk;ksMhu ;qDr rsy ds varjis'kh; batsD'ku vFkok ICMR

}kjk fodflr lksfM;e vk;ksMsV dks xksyh ?ksa?kk&mipkj
esa izHkko'kkyh fl) gq, gSaA

thjksIFkSfYe;k
• ;g Hkkstu esa foVkfeu&A dh ghurk ls gksrk gSA

• eUn izdk'k esa Li"V u ns[k ikuk ̂ ^jrkSaèkh^^ dgykrk gSA

• vJqxzafFk dk fuf"Ø; gksuk] 'kq"drk] us=&'ys"ek rFkk
dkfuZ;k dk fdjsfVu ;qDr gksukA

• tUrq óksr tSls eNyh] dkWM eNyh ds fyoj rsy] nwèk]
eD[ku bR;kfn rFkk ikni óksr tSls vuqiwjd vkgkj
ftlesa foVkkfeu&A dh izpqjrk gksA

fjdsVl (Rickets)

• ;g jksx foVkfeu&D dh ghurk ls gksrk gSA

• Ropk esa lw;Z ds izdk'k dh mifLFkfr esa foVkfeu&D dk
la'ys"k.k gksrk gSA

• cPpksa esa fjdsV~l rFkk L=h O;Ldksa esa vksfLV;ksesysfl;k
¼eǹqykfLFk½ uked jksx gksrk gSA

• lw;Z dk izdk'k foVkfeu&D ¼;kuh dSfY'k;e½ izeq[k
óksrA

csjh&csjh (Beri-Beri)

• ;g jksx foVkfeu&B
1
 dh deh ls gksrk gSA

• csjh&csjh dk izdksi mu yksxksa esa vfèkd O;kid gS tgk¡
ikWfy'k fd;k ¼Hkwlk fudkyk½ gqvk pkoy izeq[k vkgkj gSA

• is'kh; ân; ds vkdj esa o`f)] ikpu lacaèkh fodkj]
Luk;q fodkj izeq[k y{k.k gSaA

• lkcqr vUu ds nkuksa] nkysa] ew¡xQyh rFkk iRrsnkj gjh
lfCt;ksa esa foVkfeu&B1 izpqj ek=k esa gksrk gSA

• tUrqvksa ls izkIr [kk| inkFkksZa tSls& ;d̀r] òDd] nwèk
rFkk vaMs dh tnhZ esa foVkfeu&B

1
 miyCèk gSA

isykxzk (Pellagra)

• ;g jksx foVkfeu&B
5
 ¼fudsfVukekbM½ dh ghurk ls

gksrk gSA

• isykxzk vkerkSj ij mu {ks=ksa esa ik;k tkrk gS tgk¡
eDdk izeq[k vkgkj gSA

• isykxzk ls Roph; fodkj] Ropk esa tyu] Nkuu ¼,fXtek½
ekufld vèk% iru] vfrlkj bR;kfn blds y{k.k gaSA

• vUu ds pksdj ¼Hkwlh½] eVj] chu] gjh iRrsnkj lfCt;k¡]
eNyh] vaMs dk ihrd bR;kfn laofèkZr vkgkj ds lsou
ls fu;af=r gks tkrk gSA

LdohZ (Scurvy)

 ;g jksx foVkfeu&C dh deh ls gksrk gSA

 elwM+ksa esa lwtu rFkk [kwu dk vkuk] isf'k;ksa rFkk tksM+kssa
esa nnZ ds lkFk lkekU; nqcZyrk] FkdkoV] 'kkjhfjd Hkkj
esa dehA

 uhacw] larjk] ukjaxh] vukukl] vaxwj] ikyd rFkk vU;
iRrsnkj gjh lCth] gjh fepZ esa foVkfeu&C dh izpqjrk
gksrh gSA

 foVkfeu&C dh xksfy;ksa dk lsou djsaA
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• 'kjhj esa jksxk.kq ls j{kk ds fy, nks iz.kkyh gSa%

i) vof'k"V j{kk iz.kkyh ii) fof'k"V j{kk iz.kkyhA

vof'k"V j{kk iz.kkyh ds vUrxZr
• Ropk izFke j{kk iz.kkyh gS] bldh ckgjh dBksj lrg

thok.kqvksa vkSj fo"kk.kqvksa dks vUnj tkus ls jksdrh gSA
xzfUFk;ksa ls ókfor rsy rFkk ilhuk lrg dks vEyh;
cukrs gSa] bleas dqN ykHknk;d thok.kq gksrs gSa tks vEy
vkSj vU; mikip;h vof'k"V NksM+dj 'kjhj ij ckgjh
jksxk.kqvksa ds o`f) dks jksdrs gSaA

• ykblkstkbe uked ,atkbe gksrk gS tks cgqr ls thok.kqvksa
dks u"V dj nsrk gS] ;g ,atkbe vkalw] ilhus vkSj ykj
esa ik;k tkrk gSA

• eokn ¼il½ e`r (WBC) dksf'kdkvksa rFkk 'kjhj rjy ds
,d= gksus ls curk gSA

• fyEQkslkbV }kjk NksM+k x;k inkFkZ ̂ ^fgLVsfeu^^ okfgdkvksa
dks QSyk nsrk gSA

• izfrjksèk {kerk ra= dk foKku ,MoMZ tsuj us vkjEHk
fd;k FkkA

• rjyh; jksèk {kerk ra= esa fofHkUu oxZ ds izksVhu gksrs gaS
ftls izfrj{kh ¼,afVckWMht½ dgrs gaS] ;s 'kjhj ds rjy esa
izokfgr gksrs gaSA

• dksf'kdk ds eè; fLFkr ra=] jksxk.kqvksa] dod rFkk
izksfVLVk vkfn ls gksus okys laØked jksxksa ls 'kjhj dh
j{kk djrs gSaA ;g vax izR;kjksi.k esa Hkh fØ;k'khy gksrk
gS vkSj dSalj tfur dksf'kdkvksa ls Lo;a 'kjhj dh j{kk
djrs gSaA

• ckgjh v.kqvksa dks izfrtu ¼,UVhtu½ dgrs gSaA

• jksèk {kerk ra= dh izeq[k dksf'kdk,a 'osr dkf.kdk,a gS
ftUgas fyEQkslkbV dgrs gaSA ;s dksf'kdk,a Hkzw.k ds fy,
;d`r esa rFkk o;Ld dh vfLFkeTtk esa fLFkr LVse
dksf'kdkvksa ls curh gSA ;s nks izdkj dh gS i) T dksf'kdk
ii) B dksf'kdk

• T dksf'kdk,a Fkkbel esa vkdj feyrh gS rFkk vius

izHkko esa fofoèk gksrh gaSA

• B dksf'kdk,a vfLFkeTtk esa gh jg tkrh gSaA ;s izfrtu
ds lEidZ esa vkdj izfrjf{k;ka mRiUu djrh gSaA

• ekjd T dksf'kdk,a izfrtu ij lhèks gh vkØe.k dj
mls u"V dj nsrh gSaA

• lgk;d T dksf'kdk,a B dksf'kdkvksa dks izfrj{kh mRiUu
djus ds fy, izsfjr djrh gSA

• ,ythZ dqN O;fä dk inkFkksZa ds izfr vR;fèkd laosnh
gksuk gSA izR;sd O;fä lHkh ,ytZu ds fy, lqxzkgh ugha
gksrkA ,ytZu ds laidZ esa vkus ij igyh ckj ,ytZu
ekLV dksf'kdkvksa ds lkFk la;qä gksdj dksf'kdkvksa dks
QkM+ nsrh gS ftlls fgLVkehu foeqDr gksrk gS vkSj
vk¡[kksa esa ikuh] lkal ysus esa rdyhQ Ropk ij yky
pdŸks bR;kfn mRiUu gksus yxrs gaSA

• bUVjQsjkWu fo"kk.kq ds laØe.k gksus ij dksf'kdkvksa ls
fudyrs gSaA ;s jklk;fud rkSj ij ,d izksVhu gSa vkSj
fo"kk.kq ds laØe.k dks jksdrs gaS rFkk mls fuf"Ø; djrs
gSa rFkk vU; dksf'kdkvksa ij fo"kk.kq laØe.k ls j{kk
djrs gSaA ;g ghisVkbfVl ,oa ba¶yq,atk ds mipkj esa
cgqr izHkkoh gSA

• eèkqesg jksx :fèkj esa 'kdZjk dk c<+ tkuk gS ftlls ew=
esa Xywdkst vkrk gSA ;g jksx balqfyu dk óko u gksus
ij gks tkrk gSA bls Mk;fcfVt esfyVl dgrs gSaA
balqfyu dk óko vXU;k'k; ds vr%ókoh Hkkx ySaxjgSal
}hi ls gksrk gSA

• gkbijXykbflfe;k& 'kdZjk dh ek=k dk :fèkj esa c<+
tkukA

• Xywdksl;wfj;k& 'kdZjk dh ek=k ew= esa T;knk gksukA

• :eSfVd ân; jksx thok.kq laØe.k ds dkj.k gksrk gSA
;g cpiu esa ckj&ckj :eSfVd cq[kkj vkus ij gksrk gSA
blesa ân; ds dikV ;k okYo Bhd izdkj ls dk;Z ugha
djrs vkSj ân; dh ekalisf'k;ka detksj gks tkrh gSaA

• dksjksujh ân; jksx dksjksujh èkeuh esa vojksèk gksus ls
ân; dh isf'k;ksa dks i;kZIr :fèkj izkIr ugha gksrk vkSj
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ân; isf'k;k¡ {kfrxzLr gks tkrh rFkk Nkrh esa nnZ mBrk
gSA

• gkbijVasflo ân; jksx :fèkj nkc c<+us ds dkj.k gksrk
gSA :fèkj nkc c<+us dk dkj.k T;knk ruko ,oa fÝd
vkSj cqjh [kcj rFkk dke djrs le; gn ls T;knk
rukoA

• ,sfFkjksLdsyksfll jksx esa èkefu;ksa dh nhokjaas l[r gks
tkrh gaS vkSj LoLF; 'kjhj esa ugha ik;s tkus okys dqN
inkFkZ tek gks tkrs gaS vkSj lekU; dksf'kdkvksas dks gkfu
igq¡pkrs gSaA

dSalj ds izdkj
i) dklhZuksekl ,ihFkhfy;eh ¼oká Roph;½ Årdksa esaA

ii) lkjdksekl la;ksth Ård dk dSalj gksrk gSA

iii) fyEQksekl ylhdk Ård dk dSalj gksrk gSA

iv) fyiksekl olke; Ård dk dSalj gksrk gSA

v) Y;wdksfe;k :fèkj dksf'kdkvksa esaA

• Y;wdsfe;k bl dSalj esa 'osr jDr df.kdkvksa dk vfu;af=r
xq.ku gksrk gS vkSj os fQj nwljs Årdksa esa izos'k dj
tkrs gS] tSls vfLFk&eTtk vkfnA

• dSalj ds fy, dqN thUl mŸkjnk;h gaS ftUgs ̂ ^vksadksthUl^^
dgrs gSa tks ijkcSaxuh fdj.kas] èkweziku vkfn dkj.kksa ls
mRizsfjr gksrs gSaA ;g jksxksa dk ,d lewg gS ftldk
y{k.k gS dksf'kdkvksa esa vfu;af=r xq.ku gksukA ;s vU;
lkekU; dksf'kdkvksa ds lkFk izfrLièkkZ djrh gSa vkSj

vUrr% mUgs ekj nsrh gSA
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ifjHkk"kk,a

• dkjd (Factor) vFkok thu (Gene)& oa'kkxfrd y{k.kksa
dks O;Dr djus okyh LorU= bdkbZ tks dksf'kdk esa ikbZ
tkrh gS mls dkjd ;k thu dgrs gSaA

• ,yhy (Allele)& ,d xq.k ds fofHkUu foi;kZ;h :iksa dks
izdV djus okys dkjdksa dks ,d nwljs dk ,yhy dgrs
gSaA tSls yEckiu (T) vkSj ckSukiu (t)A

• izR;sd y{k.k dkjd dks ,d izrhd ls O;Dr fd;k tkrk
gS] izHkkoh dkjd dks cM+s v{kj (Capital letter) rFkk
vizHkkoh dkjd dks NksVs v{kj (Small letter) ls O;Dr
djrs gaS] mnkgj.k& yEckiu (T) rFkk ckSukiu (t)

• y{k.k iz:i (Phenotype)& os y{k.k tks ckgjh :i ls
fn[kkbZ nsrs gSa rFkk muds }kjk vkuqoaf'kd laxBu dk
irk ugha pyrkA yEckiu] blesa vkuqoaf'kd laxBu dk
irk ugha pyrkA

• thu iz:i (Genotype)& thoèkkjh ds vuqokaf'kd laxBu
dks thu iz:i dgrs gaS] mnkgj.k& yEcs ikSèks dk
vkuqoaf'kd laxBu (Tt) rFkk (TT) nksukas gks ldrs gSaA

• le;qXeth (Homozygous) rFkk fo"ke; qXeth
(Heterozygous)& izR;sd tud (Parent) dh dkf;d
dksf'kdk esa ,d gh xq.k dks O;Dr djus ds fy, nks
dkjd gksrs gaSA tc ;s dkjd ,d leku gks tSls (TT,

RR, rr, YY) vkfn rks n'kk le;qXeth gksrh gS vkSj ;fn
dkjd fHkUu gks (Tt, Rr, Yy) rks ,slh n'kk fo"ke;qXeth
gksrh gSA

vkuqoakf'kdrk rFkk fofHkUurk
(Heredity and Variation)

• thoèkkfj;ksa dh ,d ih<+h ls nwljh ih<+h esa fofHkUu
y{k.kksa dk izs"k.k ;k lapj.k dks vkuqokaf'kdrk dgrs gSaA
rFkk y{k.kksa dks vkuqokaf'kd y{k.k dgrs gaSA

• thoèkkfj;ksa ds chp ik;s tkus okys varjksa dks fofHkUurk,a

dgrs gSaA

• vySafxd tuu djus okys thoksa es vxyh ih<+h ds thoksa
dk le:i vkuqoakf'kd <k¡pk gksrk gS rFkk vxyh ih<+h
ds tho esa cgqr de fofHkUurk,¡ gksrh gSa tks dsoy
i;kZoj.k ds dkj.k gksrh gSA

• ySafxd tuu esa ;qXed curs le; v)Zlw=h foHkktu ds
nkSjku thu fofue; ds QyLo:i xq.klw=ksa ds u;s&
la;kstu cu tkrs gS ftlls ySafxd tuu djus okys
thoksa esa vfèkd fofHkUurk,a ikbZ tkrh gSA

es.My ds dkjd (thu) µ oa'kkxfrd y{k.kksa dks
O;Dr djus okyh Lora=k bdkbZ tks dksf'kdk esa ik;h tkrh gS
mls thu dgrs gSA
• thu 'kCn dk iz;ksx tksgkUlu us fd;k ( )

thu@dkjd nks izdkj ds gksrs gS
I) izHkkoh dkjd (Dominant gones)

II) vizHkkoh dkjd (Recessive gones)

izHkkfork (Dominance)

fo"ke ;qXeth tho esa tks thu vfHkO;Dr gksrk gS mls
izHkkoh (dominant) dgrs gS rFkk bl ifj?kVuk dks izHkkfork
dgrs gSA eg. Tt ls ;qDr tho esa T (Å¡pkiu) Lo;a dks izdV
djrk gS rFkk t (ckSukiu) O;Dr ugha gks ldrk] blfy;s T

izHkkoh thu gSA
vizHkkoh (Recessive)& ;g og ,syhy gS tks izHkkoh

thu dh mifLFkfr esa Lo;a dks o;Dr ugha dj ldrkA mQij
fn, x, mnkgj.k esa t vizHkkoh thu gSA

'kq¼ oa'kØe (Pure lines)& ,sls thu ftuds Hkhrj
lHkh thu ds cy le;qXeth n'kk esa gh gksrs gSaA bl thu ds
vU; ,syhy vuqifLFkr gksrs gSA

ladj.k (Hybridisation)& okafNr y{k.kksa ls ;qDr
thoksa dk ijLij izladj.k (cross) ladj.k dgykrk gSA izladfjr
rhu fHkUu iztkfr;ksa (species) ds lnL; gks ldrs gSaA
,d ladj izladj.k (Monohybrid cross)

thu ds ,d tksM+s ds vkuqokaf'kd izHkko vFkok fdlh
,d y{k.k dks izHkkfor djus okys dkjdksa dk vè;;u djus



Gupta Classes

65

gsrq iztkfr fo'ks"k ds  izkf.k;ksa ds chp ladj.k dks ,d ladj
izladj.k dgrs gSA
f}ladj izladj.k (Dihybrid cross)

blesa nks tksM+h foijhr y{k.kksa ds vè;;u gsrq izladj.k fd;k
tkrk gSA
eg. ihys cht YY ; gjs cht & yy => chtksa dk jax
xksy cht RR ; >qjhZnkj cht & rr => chtksa dk vkdkj
eS.Msy ds vkuqokaf'kdrk ds fu;e
I. izHkkfork vFkok izcyrk dk fl¼kar@fu;e (Law of

Dominance) µ tu ijLij fojks/h y{k.kksa okys nks 'kq¼
tudksa ds chp ladj.k djk;k tkrk gS rks mudh larkuksa esa
fojks/h y{k.ksa esa ls ek=k izHkkoh y{k.k (Dominant Trait) gh
ifjykf{kr gksrk gSA

Å¡pk ikS/k NksVk ikS/k
TT tt

T T

t Tt Tt

t Tt Tt

vizHkkoh xq.k (Recessive Trait) ifjyf{kr ugha gksrk] ijUrq
mifLFkr vo'; gksrk gS rFkk F

2
 ih<+h (nqljh ih<+h) esa

ifjyf{kr gksrk gSA
II. fola;kstu@i`FkDdj.k dk fl¼kar (Law of sepregation)

bls ;qXedksa dh 'kq¼rk dk fu;e (Law of Purity of gametes)

Hkh dgrs gSA
y{k.k dkjdksa ds tksM+s ds nksuksa dkjd ;qXed (gamete) cukrs
le; (v¼Zlw=kh foHkktu }kjk) i`Fkd gks tkrs gS rFkk buesa ls
dsoy ,d dkjd gh fdlh ,d ;qXed esa igq¡prk gSA
III. Lora=k viO;wgu dk fl¼kar (Law of Independent

Assortment) ;fn ,d y{k.k dh ,d ls vf/d tksfM+;ksa  dh
oa'kkxfr dk lkFk&lkFk vè;;u fd;k tk, rks izR;sd tksM+h
y{k.kksa ds dkjd vU; tksfM+;ksa ds dkjdksa ls Lora=k viO;wfgr
gksrs gSA ,d y{k.k  dh oa'kkxfr nwljs dks izHkkfor ugha djrhA
,d ladjh; vuqikr (Monohybrid Ratio)

F
2
 esa y{k.k iz:i vuqikr  &  %

  thu iz:i vuqikr &  %  %

Pure Hybrid Pure

dominant dominant recessive

(TT) (Tt) (tt)

'kq¼ izHkkoh izladj izHkkoh 'kq¼ vizHkkoh
f}ladjh; vuqikr (Dihybrid Ratio)

F
2
 esa y{k.k iz:i vuqikr &  %  %  %

Post Mandetion Development (eS.Msy ds ckn)
viw.kZ izHkkfork (Incomplete dominance) & o'clock ikS/s esa
(ehjkfcfyl tyk;k)
yky iq"i $ liQsn iq"i  xqykch iq"i
cgqfodYih dkjd (Multiple Alleles)

og thu ftuds nks ls vf/d ,syhy gksrs gS eg. ekuo jDr oxZ
 izdkj ds gksrs gS & A, B, AB rFkk O tks muesa (RBC's ij)
mifLFkr vFkok vuqifLFkr Xyk;dksizksVhu ds vk/kj ij oxhZÑr
gSA
lgizHkkfork (Co-dominance) µ tc nksuksa ,syhy izHkkoh
gksrs gS eg. AB jDr oxZ
cgqthoh y{k.k (Polygenic traits) µ ,sls y{k.k tks nks ls
vf/d thoksa }kjk izHkkfor gksrs gS eg. ekuo Ropk dk jax
(mlesa fo|eku melanin (esykfuu) & a pigment  dh ek=kk
ij fuHkZj djrk gSA Ropk esa esykfuu dk fuekZ.k de ls de
rhu thuksa }kjk fuèkkZfjr gksrk gSA
All dominant AA BB CC dark/black colour

All recessive aa bb cc white/fair colour

Aa Bb Cc intermediate colour

bl izdkj dh oa'kkxfr dks ek=kkRed oa'kkxfr (Quantitative

inheritance) dgrs gSA
cgqizHkkfoRo (Pleiotropism) & tc ,d thu ,d ls vf/d
xq.ksa dks izHkkfor djsA
izcyrk Epistasis (laneudkjh thu)
izcyrk ukWu ,sysfyd thoksa (vyx&vyx foLFkyksa ij ekStwn
thu) ds chp vU;ksU; fØ;k gksrh gS] ftlesa ,d thu vU;
thoksa dh vfHkO;fDr dks vkPNkfnr vFkok lanfer dj nsrk gSA
ml thu dks tks vU; thu dks lanfer dj nsrk gS] laneudkjh
vFkok izcy thu dgrs gS] vius vkidks vfHkO;fDr u djus
okys thu dks vcy (hypostate gene) dgrs gSA
;g dqN oSlk gh gS tSlk fd izHkkfork vkSj vizHkkfork esa gksrk
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gSA ysfdu izHkkoh vkSj vizHkkoh dkjd ,d thu ds nks ,syhy
gksrs gS] tcfd izcy vkSj vcy thu ,d gh y{k.k iz:i
(phenotypo) dk fu;a=k.k djus okys nks vyx&vyx thu gksrs
gSA
vizHkkoh izcyrk & (Recessive Epistasis)

vizHkkoh thu ds dkj.k mRiUu gksus okyh izcyrk dks vizHkkoh
izcyrk dgrs gSaA vFkkZr~ nks tksM+h thoksa esa ls] vizHkkoh izcy
thu vU; thu foLFky ds izHkkoh thu dh fØ;k ds vkPNkfnr
dj nsrk gSA
ek=kkRed oa'kkxfr (Quantitative Inheritance)

;g vusd tksM+h izHkkoh thoksa ds lafpr izHkko ls gksrh gS
ftlesa ;s thu ,d lewg vFkok ,d Vhe ds :i esa dk;Z djrs
gSa eg. skin color in humans

?kkrd thu µ
mu thuksa dks tks O;fDr dks ifjiDork izkIr djus ls igys gh
ekj nsrs gS] ?kkrd thu dgk tkrk gSA
thu tks dsoy le;qXeth voLFkk esa gh O;f"V dks ekj nsrs gSa]
vizHkkoh ?kkrd thu dgrs gS vkSj os thu tks fo"ke;qXeth
voLFkk esa O;fDr dks ekj nsrs gSa & izHkkoh ?kkrd thu dgk
tkrk gSA eg. sickle cell anaemia (to be discussed later) (auto-

somal herdit disorder)

oa'kkxfr dk Øksekslkse fl¼kar (Chromosonal Theory of

Inheritance) –

lVu ,oa ckscjh
- tho dh nSfgd dksf'kdkvksa (tks tkbxksV (;qXet) ds

ckjackj foHkktuksa ls O;qRiUu gqbZ gksrh gS) esa Øksekslkseksa
(xq.klw=kksa) ds nks loZleku vFkkZr~ vfHkUu leqPp; (set)

ik, tkrs gSa] vFkkZr~ os f}xqf.kr gksrs gaSA buesa ls xq.klq=kksa
dk ,d leqPp; ekrk ls (ekr`d Øksekslkse) vkSj nwljk
firk ls (iSr`d Øksekslkse) izkIr gq, gksrs gSaA ,d gh izdkj
ds nks Økekslkseksa ls budk letkr tksM+k (homologous

pair) curk gSA
- letkr xSehV (gamete - sexcells) cuus ds le; letkr

tksM+s ds Øksekslkse v¼Zlw=kh foHkktu }kjk i`Fkd gks tkrs
gSaA

- v¼Zlw=kh foHkktu ds nkSjku xq.klw=kksa ds O;ogkj ls Kkr

gksrk gS fd esaMy ds dkjd vFkok thu xq.klw=kksa ij
jSf[kd :i ls O;ofLFkr gSA

xq.klw=k
xq.klw=k dsanzd ds Hkhrj ik;s tkus okys lw=kkdkj fiaM gksrs gaSA
;g ØksesfVu lkexzh vFkkZr DNA ds cus gksrs gSaA thu bUgha ij
fLFkr gksrs gSa rFkk y{k.kksa dk lapj.k bUgha ds ekè;e ls ,d
ih<+h ls nwljh ih<+h esa gksrk gSA
dsUnzd esa xq.klw=kksa dh la[;k] Øe rFkk jpuk iztkfr fo'ks"k ds
fy, lqfuf'pr gksrh gSA eg.

ekuo =>  tksM+s
fpEiSath =>  tksM+s
xsgwa =>  tksM+s
I;kt =>  tksM+s

lcls NksVs xq.klw=k & if{k;ksa o dod (furgi) esa & ¾ - 
(ekbØksu)
euq"; ds xq.klw=k dh yEckbZ &  ¾ × & m

;g dsoy dksf'kdk foHkktu ds nkSjku gh fn[kkbZ iM+rs gaSA
fyaxh xq.k lw=k (Sex Chromosomes) µ
ySafxd fHkUurk ;qDr f}xqf.kr tho/kfj;ksa (diploids) esa dksbZ
xq.klw=k fo'ks"k (;k mudk tksM+k) fyax fu/kZj.k esa egÙoiw.kZ
Hkwfedk fuHkkrk gSA bls fyaxh xq.klw=k dgrs gSaA
vfyaxh xq.klw=k (Autosomes) µ vU; xq.klw=k tks dkf;d
y{k.kksa dks @ dk;Z dks fu/kZfjr djrs gaSA
le;qXedh (Hemogametic) µ tc fdlh O;f"V esa fyaxh
xq.klw=k vkdkjh; n`f"V ls leku gksrs gSa rc mls le;qXedh
dgrs gaSA ,slh O;f"V;ksa esa dsoy ,d gh izdkj ds ;qXed curs
gSaA eg. ekuo eknk (XX)

fo"ke;qXedh (Heterogametic) µ tc fdlh O;f"V esa fyaxh
xq.klw=k vkdkjh; n`f"V ls vleku gksrs gSa rc mls fo"ke;qXedh
dgrs gSaA eg. ekuo uj X & Y xq.klw=k ;qDr nks izdkj ds xSehV
curs gSaA
vxqf.kr dksf'kdk;sa (Haploid cells) µ n xq.klw=k ;qDr
dksf'kdk;sa ;g xSehV~l gksrh gS ftudk fuekZ.k v¼Zlw=kh dksf'kdk
foHkktu ls gksrk gSA
f}xqf.kr dksf'kdk;sa (Diploid cells) %& n xq.klw=k ;qDr dksf'kdk;saA



Gupta Classes

67

thukse (genome) µ n xq.klw=kksa ij fLFkr thuksa dk leqPp;A
lgyXurk (Linkage) µ ,d gh Øksekslkse ij ekStwn thuksa esa
,d lkFk oa'kkxr gksus dh izÑfÙk gksrh gSA bl izdkj ds thuksa
dks lgyXu (linked) dgrs gS] thoksa dk ,slk lewg lgyXu
lewg (linkage group) dgykrk gS rFkk ;g ifj?kVuk lgyXurk
(linkage) dgykrh gSA
csVhlu rFkk iusV (Beteson or Punett) ds iz;ksx on sweat pea

ls ;g ?kVuk izdk'k esa vkbZA
fyax lgyXurk (Sex linked inheritance)

os thu tks fyax lgyXu xq.kksa dks ,d ih<+h ls nwljh ih<+h esa
ys tkrs gSa sex linked genes (fyax lgyXu thu) dgykrs gaSA
bldh foLr`r O;k[;k Morgan (ekWxZu) us dh FkhA
fyax lgyXu thu &  izdkj ds gksrs gSa
X & lgyXu (X - linked) & on X Chromosome

vkaf'kd lgyXu & on both X & Y

Chromosome

Holendri genes & on Y Chromosome

Theory of Jumping Genes %&
ckjcjk eSdfDyaVksd }kjk izfrikfnr
l tfEiax thu DNA ds og va'k gS tks ,d Hkkx ls nwljs Hkkx
rd lapj.k dj ldrs gSA
l T.H. Morgan us fl¼ fd;k fd eSaMsy ds dkjd (genes)

ds okgd xq.klw=k gSA mlus Drosophile ij iz;ksx fd;s FksA
l okVlu rFkk fØd us DNA dh lajpuk dk o.kZu fd;kA
l Tay-Sachs disease (Vs&lSDl jksx) µ ;g ,d ?kkrd
vkuqokaf'kd jksx gS ftlesa ganliosite CM2 uked olh; inkFkZ
vf/d ek=kk esa efLr"dh; raf=kdk dksf'kdkvksa esa ,df=kr gks
tkrk gSA
l ;g rHkh lapkfjr gksrk gS tc ekrk rFkk firk] nksuksa gh blds
okgd gksA bl jksx dk dksbZ bykt vHkh rd ugha gS rFkk
vDlj  o"kZ rd izHkkfor f'k'kq dh e`R;q gks tkrh gSA
l ,d thu ,d ,atkbe er µ chMy rFkk VkVqe (Beadle

& Tatum) ,oa eslylu~ rFkk LVkgy (Messelson & Stahl) &
 esa DNA izfrÑfr dh v/Zlaj{kh (semi-conservative)

fof/ dk izk;ksfxd izek.k izLrqr fd;k (Experiment on E-coli

with N15 & N14 isotopes)

lgyXurk ds izdkj
viw.kZ lgyXurk rFkk iw.kZ lgyXurkA

 viw.kZlgyXrk dh fLFkfr esa] ;qXed curs le; letkr
xq.klw=ksa ds chp thu fofue; (Crossing over) gksrk gS
ftlls u;s iqu;ksZx (recombinant) curs gSa vkSj thu
vyx&vyx ;qXedksa esa pys tkrs gSaA

 iw.kZlgyXurk dh fLFkfr esa ,d xq.klw= ij fLFkr thu
,d lkFk ,d gh ;qXed esa tkrs gSaA

fyax fuèkkZj.k rFkk fyax lgyXuh jksx
(Sex determination & Sex linked genetic
deseases)

 xq.klw= dk og tksM+k] tks fyax fuèkkZj.k djrk gS] fyaxh
xq.klw= (Sex chromosome) dgykrk gSA 'ks"k lHkh xq.klw=
vfyaxh xq.klw= (Autosome) dgykrs gSaA

 ekuo esa fyaxh xq.klw= ds tksM+s dks fL=;ksa esa XX fpUg
ls n'kkZrs gSa rFkk iq:"k esa XY ls n'kkZrs gSaA

 fL=;ksa esa ik;s tkus okys fyaxh xq.klw= ds tksM+s esa
le:i (Identical) xq.klw= (XX) gksrk gS os ,d gh
izdkj ds ;qXed cukrh gS blfy, os le;qXedh
(Homoganetic) gksrh gSA

 uj esa ik;s tkus okys fyaxh xq.klw= ds tksM+s esa nksuksa
xq.klw= fHkUu&fHkUu izdkj (XY) gksrs gSaA os fHkUu izdkj
ds ;qXed cukr s g S a blfy, ;s fo"ke;qXedh
(Heteroganetic) gksrs gSaA

mgkgj.k µ

  fL=;ksa esa cuus okys ;qXed iq:"kksa esa cuus okys ;qXed

 (XX) (XY)

   ;qXed (X)  (X)     ;qXed  (X) (Y)

euq"; esa Y xq.klw=k dk dk;Z

 Y xq.klw= ij fo'ks"k thu TDF (Testis determining

factor) gksrk gS tks o`"k.k ds ifjoèkZu ds fy, mRrjnk;h
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gksrk gSA

 ;g vkuqoaf'kd :i ls fuf"Ø; ekuk tkrk gS blij
cgqr de thu gksrs gSaA

fyax lgyXuh jksx
 fyax lgyXuh jksx fod`r thu ds dkj.k gksrs gSaA X tks

xq.klw= ij ik, tkrs gSa];s jksx iq:"kksa esa vfèkd O;Dr
gksrs gSa] D;ksafd iq:"kksa esa dsoy ,d X xq.klw= gksrk gS
vkSj os fodkl ds fy, vèkZ;qXeth gSA D;ksafd Y xq.klw=
ij dksbZ fodYi ugha gksrk vkSj vizHkkoh fod̀r thu
O;Dr gks ldrh gSA

 gheksfQfy;k] o.kkZUèkrk] is'kh; nq"iks"k.k X xq.klw= ij
ikbZ tkus okyh fod̀r thu ls gks tkrk gSA

gheksfiQfy;k& ;g jksx jDr ds FkDds u teus ls gksrk
gS ftlls pksV yxus ij cgqr [kwu fudy tkrk gSA

o.kkZUèkrk& bl jksx eass yky vkSj gjs jax esa Hksn djus
dh {kerk ugha jgrhA

is'kh; nq"iks"k.k& blesa is'kh; nqcZyrk ds dkj.k jksxh
20 o"kZ dh vk;q rd ej tkrs gaSA

vkuqokaf'kd inkFkZ
 ekuo esa vkuqoakf'kd inkFkZ DNA gSA

 xq.klw= (Chromosome) lHkh ouLifr;ksa vkSj izkf.k;ksa esa
ik;s tkus okys rarq&uqek fiaM] tks vkuqokaf'kd xq.kksa dks
fuèkkZfjr djrs gSa] mUgsa lapfjr djrs gaSA izR;sd iztkfr
esa xq.klw= la[;k lqfuf'pr jgrh gSA ekuo dh izR;sd
dksf'kdk esa xq.klw=ksa ds 23 tksM+s gSaA

 xq.klw= nks izdkj ds gksrs gaS%

fyaxh xq.klw=k& og tksM+k tks fyax fuèkkZj.k djrk gSA

vfyaxh xq.klw=k& 'ks"k lHkh xq.klw= vfyaxh xq.klw= gksrs
gSaA

 thok.kq dk vkuqoakf'kd inkFkZ & vdsyk xksykdkj DNA

dk v.kq gksrk gSA

 fo"kk.kq dk vkuqokaf'kd inkFkZ&
 TMV (Tobacco mosaic virus)- RNA vkuqokaf'kd

inkFkZ gksrk gSA

 
x
 174 es ,d yM+h okyh DNA vkuqoaf'kd inkFkZ

gksrk gSA

 ;wdSfj;ksfVd thoksa esa vkuqokaf'kd inkFkZ DNA gSA

 DNA dh nqgjh dqaMyh okyk ekWMy tsEl okVlu vkSj
Ýkafll fØd us izLrqr fd;k FkkA

 ekWfjl foyfdUl us X-ray foorZu i)fr ls DNA dk
fp=.k fd;kA

 DNA dk izR;sd v.kq nks dq.Mfyr ikWfyU;wfDyVkbM
J`a[kykvksa dk cuk gksrk gSA

 ikWfyU;wfDyVkbM ukbVªkstuh {kkjd] isUVksl 'kdZjk] ¼Mh
vkWDlhjkbcksl½ rFkk QkWLQsV ls feydj curs gSaA

 DNA eas pkj izdkj ds {kkjd mifLFkr gksrs gSa&
i) ,Mhuhu ii) xqvkuhu

iii) Fkk;ehu iv) lkbVkslhu

 DNA dh nks J`a[kyk,a ,d nwljs ij lfiZy Øe esa
fyiVh gksrh gSaA

 nksuksa Ja[̀kyk,a izfrlkekukUrj n'kk esa dq.Mfyr gksrh gSa
vFkkZr ,d J̀a[kyk 5^&3^ :i esa rFkk nwljh 3^&5^ :i esa

 ,d J`a[kyk ds I;wjhu ¼vFkkZr~ ,Mhuhu] Fkk;ehu½ nwljh
J`a[kyk ds fifjehfMu vFkkZr~ ¼xqvkuhu] lkbVkslhu½ ls
tqM+s jgrs gSaA ftlesa ,fMuhu (A) lnSo] Fkk;ehu (T) ls
nks gkbMªkstu caèk ls tqM+k gksrk gS rFkk xqvkuhu (G)

lnSo] lkbVkslhu (C) ls rhu gkbMªkstu caèk }kjk tqM+k
jgrk gSA

 izR;sd J` a[kyk ds nks U;wfDy;k sVkbM ds chp
QkWLQksMkb,sLVj cUèk curk gSA

DNA dk iqujkorZu (DNA replication)

 dksf'kdk foHkktu ds le; DNA dk v.kq Lo;a dk
f}xq.ku djrk gS ftlls DNA ds ,d v.kq ls nks v.kq
curs gSaA tks foHkktu ds nkSjku nks larfr dksf'kdkvksa esa
cjkcj ek=k esa igq¡p tkrk gSA

 iqujkorZu ds nkSjku nksuksa J`a[kyk,a vyx&vyx gks
tkrh gS vkSj nksuksa VSEiysV dk dk;Z djrh gSa rFkk ;g
QSlyk djrh gaS fd ubZ yfM+;ksa ij fLFkr gksus okys {kkj
dkSu ls gksaxsA blds i'pkr~ nksukas u;s larfr DNA esa
,d iqjkuh Jà[kyk rFkk ,d ubZ J`a[kyk gksrh gSA bls
v)Z laj{kh izfrd̀frdj.k Hkh dgrs gSaA

 DNA dk la'ys"k.k 5^&3^ Jà[kyk ij lrr gksrk gS rFkk
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3^&5^ Jà[kyk ij NksVs&NksVs [kaMks esa curk gS ftUgs
vksdktkdh [kaM dgrs gaSA

lsUVªy Mksxek
(Central Dogma)

 DNA esa fufgr lwpuk dk RNA ds ekè;e ls izksVhu esa
vuqokn gksrk gSA ijUrq dqN fo"kk.kq RNA ls DNA dk
fuekZ.k Hkh dj ldrs gSaA ftls bl izdkj fn[kk;k tk
ldrk gSA RNA ls DNA fuekZ.k dks foykse vuqys[ku
dgrs gSaA

vuqys[ku vuqokn

DNA   RNA  izksVhu

    Transcription Translation

foykse vuqys[ku

Reverse transcription

vuqys[ku (Transcription)& lwpuk dk DNA ls RNA

dks izokgA

 ikWfyisIVkbM ds la'ys"k.k ds fy, lEiw.kZ lwpuk xq.klw=ksa
ij fLFkr thu esa gksrh gSA

 DNA ls ikWfyisIVkbM J̀a[kyk rd lwpuk ds okgd dk
dk;Z mRNA djrk gSA bls nwr RNA (messenger RNA)

dgrs gSaA

 DNA ls RNA cuus dh izfØ;k dks vuqys[ku dgrs gSaA

 bl izfØ;k esa DNA dh ,d yM+h ls iwjd RNA curk
gSA blds izfØ;k dks mRizsfjr RNA ikfyejst uked
,atkbe djrk gSA

 rhu vyx&vyx izdkj ds RNA ikWfyejst ls mRNA,

rRNA rFkk tRNA dk la'ys"k.k gksrk gSA ;s rhuksa izksVhu
la'ys"k.k esa egRoiw.kZ Hkwfedk fuHkkrs gSaA

vuqokn (Translation)- RNA ls izksVhu dk cuuk

 bl izfØ;k esa mRNA ls izksVhu curk gSA

 mRNA esa fLFkr {kkjksa dk Øe izksVhu esa vehuks vEy ds
Øe dks fuèkkZfjr djrk gSA

 izR;sd vehuks vEy ds fy, RNA ij ,d f=d dksM gksrk
gS ftls vuqokaf'kd dwV (Genetic Code) dgrs gSaA

 bl izfØ;k esa rhu izdkj ds RNA (mRNA, rRNA,

tRNA), jkbckslkse] dqN ,atkbe rFkk izksVhu dkjd Hkkx
ysrs gSaA

thu fu;ferdj.k (Gene regulation)

 dksf'kdk esa lHkh&thu gj le; izdk;kZRed ugh gksrs
dqN dh vfHkO;fDr gksrh gS vkSj dqN 'kkUr (silent) jgrs
gSaA fdlh u fdlh izdkj budk fu;eu gksrk gSA bldk
irk vkWijsu ladYiuk dh [kkst ds i'pkr~ pykA

vkuqokaf'kd fodkj (Genetic diseases)

 ;s fodkj xq.klw= la[;k ;k lajpuk esa fdlh cnyko ;k
thu vifjorZu (mutation) ds dkj.k gksrs gSaA ;s oa'kkuqxr
gksrs gSaA

dqN jksx

 Øh Mq pSV lay{k.k (Cri-du-chat syndrome)

dkj.k& xq.klw= 5 dh dqN Hkkx ds foyksiu ls mRiUuA

y{k.k& f'k'kq dk fcYyh dh rjg jksukA

 ,MoMZ lay{k.k (Edward syndrome)

dkj.k& xq.klw= 18 dh ,dkfèklw=rk ds dkj.k blesa
xq.klw=&18 f=d esa gksrkA

y{k.k& ekufld U;wurk] lHkh vax ra= izHkkfor gksukA
6 ekg ls igys f'k'kq dh e`R;qA

 fDyusiQsYVj lay{k.k (Klinefelter syndrome)

dkj.k& uj esa ,d X xq.klw= c<+ tkrk gS ftlls fyax
xq.klw= dh la[;k XXY rFkk dqy xq.klw=&47 gks tkrs
gSaA

y{k.k& 'kjhj dk fodkl fL=;ksa ds leku] o`"k.k vkSj
tuu vax Bhd ls fodflr ugha gks ikrsA

 VuZj lay{k.k (Turner's syndrome)

dkj.k& fL=;ksa esa X xq.klw= dh deh] fyax xq.klw= dh
la[;k XO rFkk dqy xq.klw=&45

y{k.k& fL=;k¡ ukVs dn dh] ean cqf)

 nk=k dksf'kdk jDrrk (Sickle cell anaemia)
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dkj.k& ,d vizHkkoh thu dh le;qXeth voLFkk ds
dkj.kA

y{k.k& vilkekU; gheksXyksfcu v.kq] [kwu dh dehA

tSo izkS|ksfxdh (Biotechnology)

 tSo rduhd ,slh fofèk gS ftleas vkS|ksfxd izØeksa esa
lthoksa rFkk muls izkIr inkFkkasZ dk mi;ksx gksrk gSA

 ltho] ftudk mi;ksx fd;k tk ldrk gS] os gSa
cgqdksf'kdh; i'kq tSls lqvj] pwgk ;k ,d dksf'kdh;
tho tSls ;hLVA

 tSo izkS|ksfxdh ls izkIr mRikn gSaµ ,Ydksgy] ,atkbe]
,afVck;ksfVd] oSfDlu] gkeksZu] ,ehuks,flM vkfn

 fd.ou] tSo izkS|ksfxdh ds vUrxZr ;hLV }kjk vkWDlhtu
dh vuqifLFkfr esa fd.ou fØ;k djus dh {kerk dk
mi;ksx fd;k tkrk gSA fd.ou fØ;k }kjk izkIr mRikn
gSa& ,Fkksuksy] ,fey,Ydksgy] fQukby ,Fkkuksy] fXyljksy]
,slfVd ,flM] fi:fod ,flM] ySfDVd ,flM vkfnA
fd.ou fØ;k eas dPps eky ds :i esa 'kDdj] eaM]
lsY;wykst vkfn iz;ksx esa yk;s tkrs gSaA

 ,atkbe izkS|ksfxdh ds vUrxZr ,Utkbe dks thfor
dksf'kdkvkas ls ik=s (in vitro) ;kuh i`Fkd djds mudk
mi;ksx fd;k tkrk gS] mnkgj.k& lwvj ds vXuk'k;h
ls ykbisl ,atkbe] ?kksM+s ds ;d`r ls ,sYdksgy
fMgkbMªksthusl vkfn izkIr fd;k tk ldrk gSA

dqN ,atkbe ds iz;ksx

 izksfV;kt& fMVjtsaV cukus esa dke vkrk gS] tks
izksVhutfur èkCcs gVkus ds dke vkrk gSA

 fjusV dk mi;ksx iuhj cukus ds fy, fd;k tkrk
gSA

 TPA :fèkj ds FkDds ?kksyus esa dke vkrk gS ;g ân;
vk?kkr ds jksxksa esa fd;k tkrk gSA

 tSo izkS|ksfxdh }kjk foVkfeu Hkh cuk;s tk ldrs gSaA
mnkgj.k Vitamin B

12
taxyh cSfDVfj;k }kjk fd.ou ds

le; mRiUu fd;k tk ldrk gSA

 dqN lw{ethoh tSls jkbtksil LVksyksuhQj uked dod

LVsjkbM dh jpuk esa ifjorZu djds vU; LVsjkbM
gkeksZu cukus eas enn djrs gSaA budk mi;ksx gkeksZu
vlarqyu dks Bhd djus esa fd;k tkrk gS] mnkgj.k&
bLVªkstu vkSj izkstSLVªksu dk mi;ksx xHkZ fujksèkd xksfy;ka
cukus esa fd;k tkrk gSA

 Mk;chfVt ds mipkj ds fy, bUlqfyu lqvjks a ds
Pancreas ls izkIr gksrh gSA vkuqoaf'kd bathfu;fjax
ds }kjk g~;weu balqfyu ¼g~;wewfyu½ Hkh cuk;k tk
ldrk gSA

 Ñf=e isiVkbM~l ds iz;ksx okyh ,fylk iz.kkyh (ELISA)

dk fodkl HIV dk irk yxkus ds fy, fd;k tkrk gSA

 tarq tho izkS|ksfxdh ds varxZr Hkzw.k gLrkarj.k] Hkzw.k
ifjoèkZu isk"k.k] LokLF;] jksxksa ds funku] ij[k uyh esa
fu"kspu ds ekè;e ls i'kqvksa dh uLysa fodflr dh tk
ldrh gSA

 dqN lw{etho fodflr fd;s x;s gaS tks gkbMªksdkcZu dk
vi?kVu dj ldrs gaSA bl izdkj dk dwM+k&djdV tks
gkbMªksdkcZu dk cuk gks mldk vi?kVu djkdj tSfod
lQkbZ dh tk ldrh gSA

 ,sls thoèkkjh dk mi;ksx c<+k gS tks tSo dhVuk'kh dh
rjg mi;ksx esa yk;s tk ldrs gSa] tSls& cSflyl
V~;wfj,uft,fll btjkysfUll uked thok.kq esa ik;k
tkus okyk ,d izksVhu dhV dh vkar es ?kqydj iwjs 'kjhj
esa igq¡p tkrk gS vkSj fo"kk.kq dk dke djrk gSA

 izfrtSfodkas dk mRiknu fd.ou fofèk }kjk fd;k tk
ldrk gS tSls iSfuflfyu] LVªsIVksekblhu] ,fjFkzksekbflu]
tsUVkekbfluA

 [kk| Vhds fodflr fd;s tk ldrs gSa] tSls& VekVj ds
vUnj gSts dh oSDlhu fodflr djukA

thu&vfHk;kaf=kdh (Genetic engineering)

 thu&vfHk;kaf=dh tSo&izkS|ksfxdh dh 'kk[kk gS blds
varxZr thuksa dk lay;u] foyksiu] izfryksiu vkSj
i{kkUrj.k fd;k tkrk gSA bls fjdkWEchusV DNArduhd
Hkh dgk tkrk gSA D;ksafd blds varxZr ,d ;k ,d ls
vfèkd thukas ls ;qDr DNA dks ,d dksf'kdk ls fudky
dj nwljh dksf'kdk ds DNA ls tksM+ fn;k tkrk gSA
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thu&vfHk;kaf=kdh dh mi;ksfxrk
 ;g rduhdh baVjQsjksu] oSDlhu] gkeksZu vkfn tSls

fo'ks"k izksVhu cukus esa egRoiw.kZ gSA baVjQsjksu ekuo dh
'kjhj }kjk fufeZr 'kfDr'kkyh izfrfo"kk.kq dkjd ,tsUV
gSA ;g fo"kk.kqjksèkh rFkk dSaljjksèkh izksVhu gksus ds dkj.k
vkfn vkS|ksfxd :i ls cM+s iSekus ij mRikfnr gksus
yxs rks vkS"kfèk;kas ds {ks= esa Økafr vk tk,xhA

thu&vfHk;kaf=kdh ds vkStkj
 thu LFkkUrj.k ds fy, dqN egRoiw.kZ midj.kksa dh

vko';drk gksrh gS] os gaS%

i) izfrjksèkh&,sUMksU;fDy,t (Restriction endonucleases)

;s ,Utkbe IykfLeM rFkk nkrk tho ds DNAv.kq dks
fof'k"V fcUnqvksa ij rksM+rs gaSA

ii) DNA ykbxsl& ;s DNA ds VwVs gq, fljksa dks tksM+rs
gSaA

iii) okgd ;k osDVj& thu LFkkUrj.k ds fy, okgd
iz;ksx esa yk;s tkrs gSa tks DNAds va'kks dks dksf'kdkvkss
e s a  ig q ¡pkr s g S a BACs (Bacterial Artificial

chromosome) rFk k YACs (Yeast Artificial

chromosome) ;wdSj;ksfVd thu LFkkukarj.k esa l{ke
gSaA

blds vykok IykfLeM rFkk fo"kk.kq Hkh thu LFkkukarj.k
esa l{ke gSA

thu&vfHk;kaf=kdh dh izfØ;k
 bl izfØ;k ds vUrxZr E coli ds IykfLeM esa dksbZ ekuo

thu mnkgj.kLo:i balqfyu thu dks izfrjksèkh ,atkbe
rFkk ykbxsl ,atkbe dh enn ls tksM+dj nqckjk ls E
coli esa izos'k djk fn;k tkrk gSA tc bu thok.kqvksa esa
vkuqoaf'kd inkFkZ dk vuqys[ku gksrk gS rHkh ekuo thu
dk Hkh vuqys[ku gksrk gSA vkSj tc thok.kq es izksVhu
la'ys"k.k gksrk gS] rks mlh le; balqfyu Hkh fufeZr
gksrk gSA vkSj ;g balqfyu thok.kq ls fu"dkflr djds
'kksfèkr dj fy;k tkrk gSA
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   thou dh mRifRr yxHkx 36]000 yk[k o"kZ iwoZ gqbZA
bldk izek.k lkbukscSfDVfj;k ds thok'e ls feyrk gSA

thou dh mRifÙk ls lEcfUèkr dqN fl)kUr izfrikfnr gq,&
- Lor% tuu dk fl¼kUr& ;g fl)kUr vjLrw }kjk

fn;k x;k FkkA bl fl)kUr ds vuqlkj lthoksa dh
mRifÙk vtSo inkFkksZa ls ;dk;d gqbZA

- vkijsu gkYMsu fl¼kUr& :lh thojlk;uK ,-
vkbZ- vkijsu us crk;k fd thou dk mn~xe jklk;fud
fodkl dk vafre ifj.kke gSA blds vuqlkj vk| iF̀oh
dk okrkoj.k vipk;d FkkA mlesa inkFkZ xSl :i esa Fks]
tSls& ukbVªkstu] gkbMªkstu] ehFksu] veksfu;k ok"i vkfn
vkSj bu ifjfLFkfr;ksa esa 'kdZjk] U;wfDyd ,flM] vehuksa
vEyksa dk fuekZ.k gqvkA buds cgqydksa ds lewg ls izFke
dksf'kdk dk fuekZ.k gqvkA ftls Coacervate dgrs gSaA

tSo fodkl (Organic Evolution)

tSo fodkl dh iqf"V gsrq dqN izek.k
- thok'e foKku izek.k

thok'e thoksa ds oxksZa ds chp lEcUèk crkrk gSA

tSls&
i) vkfdZ;ksIVsfjDl& ;g thok'e:i ljhlìksa ls if{k;ksa

ds fodkl ds ckjs esa crkrk gSA

ii) izksVksIVsjl& ;g thok'e:i tyLFkypj ls eRL;ksa
ds fodkl ds ckjs esa crkrk gSA

iii) IysVhil& ;g thok'e:i Lruh oxZ ds tUrqvksa dk
ljhl`iksa ds fodkl ds ckjs esa crkrk gSA

- rqyukRed vkdkfjdh rFkk 'kkjhfjd izek.k
blds vUrxZr letkr rFkk leo`fr vaxksa dk vè;;u
dj tSo fodkl dh iqf"V dh tk ldrh gSA

 letkr vax& os vax ftudh ekSfyd lajpuk rFkk
mRifRr leku gS ysfdu vyx&vyx thoksa esa
buds dk;Z vyx gSaA

mnkgj.k& lhy ds ¶yhij] pexknM+ ds ia[k] fcYyh

dk iatk rFkk equ"; ds gkFk dh ekSfyd jpuk
leku gS ij lhy ds ¶yhij rSjus ds fy,] pexknM+
ds ia[k mM+us ds fy, euq"; dk gkFk oLrq idM+s ds
fy, vuqdwfyr gSA

 leo`fr vax& ,sls vax tks leku dk;Z ds fy, gks]
ijUrq mudh lajpuk rFkk mRifÙk fofHkUu gks tSls&
dhV ds ia[k rFkk if{k;ksa ds ia[k] eNfy;ksa ds ia[k]
lhy ds ¶yhij rFkk g~osy ds pIiw ty esa rSjus dk
dk;Z djrs gaSA

 vo'ks"kh vax& dqN vax izkf.k;ksa esa fØ;kfoghu gksrs
gSa] fQj Hkh ;s jpuk;sa gtkjksa o"kksZa ls ih<+h&nj&ih<+h
pyh vk jgh gSA

tSls& euq"; esa ifj'ksf"kdk] fues"kd iVy] vkfn ,sls
vo'ks"k vaxksa dks iwoZtksa ds vaxksa dk vo'ks"k le>k
tkrk gSA

- Hkzw.kh; izek.k
 d'ks:fd;ksa dh 'kq: dh ifjoèkZukRedrk dks ns[kdj

;g igpkuuk eqf'dy gS fd og fdl  lewg dk gS
D;ksafd fofHkUu d'ks:fd;ksa ds Hkzw.k fodkl ds Øe esa
cgqr lekurk gS] mnkgj.k&  Dyksefonj rFkk uksVksdkWMZ
lHkh d'ks:fd;ksa  ¼eNyh ls Lruèkkjh½ ds Hkzw.kh; fodkl
esa ik;s tkrs gSaA

 o;Ld d'ks:fd;ksa esa uksVksdkWMZ es:naM esa ifjofrZr gks
tkrs gSaA blds vykok esa<+d] ljhl̀i] i{kh rFkk Lruèkkfj;ksa
¼ekuo½ esa izkjfEHkd Hkzw.kkoLFkk esa fxy njkjsa o f}dks"Bh
ân; ik;s tkrs gSaA ijUrq ifjoèkZu ds nkSjku ekuo esa
fxy njkjsa yqIr gks tkrha gSa vkSj QsQM+s fodflr gks
tkrs gSaA bl izdkj tho ifjoèkZu ds nkSjku mu lHkh
voLFkkvksa ls xqtjrk gS ftuls mlds iwoZt xqtjs FksA

 fofHkUu izdkj ds thoksa esa tSo izfØ;k,a tSls ÅtkZ dk
ysuk] og̀nk.kq dk la'ys"k.k] mikip;h fØ;k,a  leku
gksrh gSaA vkSj blds vykok tuu ds vko';d lksiku]
vkuqoaf'kd dksM izksVhu la'ys"k.k&izfØ;k]  foHksnu vkfn
Hkh lw{e thoksa] ikSèkksa rFkk tUrqvksa esa ,d leku gSaA
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tSo fodkl ds fl¼kUr
 tSo fodkl dks le>us ds fy, vyx&vyx oSKkfudks

ds dqN fl)kUr izfrikfnr gq,] os mYys[kuh; gaS%

- mikftZr y{k.kksa dh oa'kkxfr dk fl¼kUr
 ;g fl)kUr ySekdZ uked tho oSKkfud us izfrikfnr

fd;kA blds vuqlkj izR;sd okrkoj.k dh viuh fo'ks"k
t:jrsa gksrh gSa vkSj tho mudks iwjk djus dk iz;Ru
djrk gSA bu iz;Ruksa ds dkj.k dqN Årdksa vkSj vaxksa
dk mi;ksx&vuqi;ksx gqvkA ftlls thoksa esa dqN :ikarj.k
gq,A ;s :ikUrj.k ¼fofHkUurk½ oa'kkxr gksrs gSaA bl
èkkj.kk dks ysekfdZLe ;k mikftZr y{k.kksa dk oa'kkxfr
fl)kUr dgrs gaSA

 teZu oSKkfud , okbleSu us pwgks ij iz;ksx fd;k
ftlesa mlus dbZ ihf<+;ks rd mudh iw¡N dkVh] ysfdu
gj ih<+h iw¡N lfgr iSnk gqbZA bl rjg ;g fl)kUr
xyr lkfcr gqvkA

- izkdf̀rd p;u dk fl¼kUr (MkfoZu fl¼kUr)
 ;g fl)kUr MkfoZu vkSj okysl }kjk fn;k x;kA bl

fl)kUr ds vuqlkj lHkh izk.kh t:jr ls T;knk larfr;k¡
iSnk djrs gSaA ftl dkj.k izfrLièkkZ gksrh gSA bl thou
la?k"kZ (struggle for existence) esa flQZ ;ksX;re gh thfor
jg tkrs gSaA ,sls thoksa dk oj.k (selection) izd`fr }kjk
gksrk gSA dksbZ nks thoèkkjh ,dne ,d tSls ugha gksrs
vkSj izd`fr ;ksX;re dk oj.k djrh gSA mi;ksxh
fofHkUurk,¡ ih<+h&nj&ih<+h bdðh gksrh jgrh gSaA ftlls
ubZ tkfr dk l`tu gksrk gSA

- mRifjorZu dk fl¼kUr
 ;g fl)kUr g~;wxks fM jht }kjk fn;k x;kA mUgksusa

bZofux izkbejkst ij iz;ksx fd, vkSj irk yxk;k fd
u;h tkfr;ksa dh mRifRr ,d gh ckj Li"V rFkk LFkkbZ

;kuh oa'kkxr] vkdfLed ifjorZuksa ds ifj.kkeLo:i
gksrh gSA vkdfLed ifjorZu tks oa'kkxr gksrs gSa]
mRifjorZu (mutation) dgykrs gaSA

ekuo fodkl (Human Evolution)

 euq"; dk fodklh; bfrgkl thok'e ds vè;;u rFkk
vkf.od letkrrk ij vkèkkfjr gSA gkseksfuM dk lcls
izkphu thok'e jkekfiFkhdl rFkk f'kokfiFkhdl dk gS
ftls vÝhdk rFkk ,f'k;k ls izkIr fd;k x;k gSA
vkLVsyksfifFkdl dk ik¡p fefy;u o"kZ iqjkuk thok'e
ftldk mn; mijksDr LVkWd ls gqvk Fkk] esa efLr"d dk
eki 350 ls 450 ?ku lseh FkkA vkLVsyksfifFkDl ls gkseh
thul dk mn; gqvk ftlesa efLr"d ds eki ¼1400&1450
?ku lseh½ esa pj.kc) òf) gqbZA

 euq"; dk mn; vÝhdk rFkk ,f'k;k esa gq, gkseks thul
dk Øeokj fodkl gSA

1- gkseksgSfcYl] gkseksbjsDVl] gksekslsfia;l] fu,aMj Fkkysafll
rFkk gks lsfi;l lsfi;alA

euq"; ds fodkl dh èkkj.kk bl izdkj jgh%

i) nks Vkaxks ij pyus okykA

ii) lhèkk [kM+s jgus okykA

iii) efLr"d ds eki esa of̀)A

iv) nks Vkaxks ij pyus ds dkj.k gkFkksa dk mi;ksx
¼ftldk mi;ksx pyus esa ugha fd;k tkrk½ vkStkj
cukus esa gksus yxkA

 vkèkqfud euq"; ¼gksekslsfi;al flfi;al½ lkjs lalkj esa
QSy x,A

 DNA dh ek=k] Øksekslkse dh la[;k rFkk budk cSafMx
iSVuZ dks ns[kdj irk yxrk gS fd fo'kkydk; dfi;ksa
rFkk euq"; ds iwoZt ,d gh FksA


