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{]nb hnZym¿Yn-I-tf,

Pohs‚ GI-I-amb tImi-Øn¬\n∂v Poh-tem-IsØ sshhn-[y-am¿∂

Nne IuXp-I-ß-fn-te°v k©-cn® \nßƒ°v Iptd ]pXnb ]mT-ßfpw

A\p-̀ -h-ßfpw ChnsS Hcp-°n-bn-cn-°p-∂p. kqcy-\n¬ \n∂p e`n-°p∂

Du¿Pw D]-tbm-Kn®v Blmcw \n¿an-°p∂ {]Imi-kw-t«-jWw, a\p-jy-

i-co-c-Ønse sshhn-[y-am¿∂ Ah-bhhyh-ÿ-Iƒ, Ah \n¿h-ln-°p∂

k¶o¿W-amb Poh-[¿a-ßƒ, icoc hf¿®-bn-te°p \bn-°p∂ tImi-

hn-`-P-\w, Pohn-h¿K-ß-fpsS X\na \ne-\n¿Ø-s∏-Sp-∂-Xns‚ ]n∂nse

imkv{Xo-bX F∂nh Xo¿®-bmbpw \nßƒ CjvS-s∏-SpIXs∂ sNøpw.

\nc-¥c At\z-j-W-ß-fn-eq-sS-bmWv C∂sØ hn⁄m-\-temIw cq]-

s∏-́ n-́ p-≈-Xv. XpS-c-t\zj-W-ß-fmWv \msfbpsS imkv{X-hn-Im-k-Øn¬

\n¿Wm-b-I-am-Ip-∂-Xv. \nc-¥-c-amb \nco-£-W-ßfpw ]co£-W-ßfpw

hni-I-e-\-ß-fp-amWv imkv{X-Øns‚ ImgvN-∏m-Sp-Isf \ho\-X-I-fn-te°v

\bn-°p∂Xv. AXp-sIm≠pXs∂ \nco-£n-°-m\pw ]co-£n-®p-t\m-°m\pw

ChnsS \¬In-bn-́ p≈ Ah-k-c-ßƒ ]c-amh[n {]tbm-P-\s-∏-Sp-Ø-Ww.

Ah \nßsf ]pXnb Is≠-Ø-ep-I-fn-te°p \bn-°pw.

Poh-Pm-e-ßƒs°√mw Blm-chpw Poh-hm-bphpw \¬Ip∂ kky-ßsf

\´p-h-f¿Øm\pw ]cn-]m-en-°m\pw \mw {i≤n-°-Ww. Poh¬{]h¿Ø\

ßƒ \n¿h-ln-°p∂ A-h-bhhyhÿ-I-fpsS LS-\bpw Ah-bpsS

k¶o¿W-amb {]h¿Ø-\-ßfpw Adn-bm≥ \ap°v Ign-b-Ww. PohtemI

Øns‚ XpS¿®bpw Pohn-h¿K-ß-fpsS X\n-abpw \ne-\n¿Øp∂

tImihn`P-\-Øns‚ {]m[m\yw Dƒs°m≠v imkv{X-Øns‚ hnkvabw

\nd™ hgn-I-fn-te°v \nßƒ°pw k©-cn-°mw; Adn-hns‚ BÀmZw

]¶phbv°mw.

kvt\lm-iw-k-I-tfm-sS,

tUm. ]n. F. ̂ mØna

Ub-d-IvS¿

Fkv.-kn.-C.-B¿.Sn



A°m-Z-anIv tImUnt\‰¿

tUm. Nn{Xm hnP-b≥
dnk¿®v Hm^o-k¿, Fkv.-kn.C.-B¿.Sn.

]mT-]p-kvXIcN\
inev]-im-e-bn¬ ]s¶-Sp-Ø-h¿

hnZKv[¿

\nkm¿ Al-aZv Fw.
Pn.F-®v.-F-kv.-F-kv., sh™m-d-aq-Sv,
Xncp-h-\-¥-]pcw.

sk_n {^m≥knkv
Pn.F-®v.-F-kv.-F-kv., ]Wn-°≥Ip-Sn, CSp°n.

am[-h≥ sI.
Pn.F-®v.-F-kv.-F-kv., I√m-®n, tImgn-t°mSv.

Fta-gvk¨ F v̂.
Pn.Pn.F-®v.-F-kv., N-h-d, sIm√w.

_nPp-tam≥ tPmk v̂
sk‚ v dmt^¬kv F-®v.-F-kv.-F-kv.,
Fgp-]p∂, Be-∏pg.

djoZv HmS-°¬
Pn.hn.F-®v.-F-kv.-F-kv., sImt≠m-́ n,
ae-∏pdw.

jPn¬ bp.sI.
Pn.Pn.F-®v.-F-kv.-F-kv., _m-ep-t»-cn,
tImgn-t°mSv.

hnizw-̀ -c≥ sI.B¿.
ko\n-b¿ eIvN-d¿, Ub‰v, Be-∏pg.
hn\o-jv Sn.hn.
Pn.F-®v.-F-kv.-F-kv., tN\m-Sv,
hb-\mSv.
kXo-jv B¿.
Pn.F-®v.-F-kv.-F-kv., A©¬ shÃv,
sIm√w.
tUm. aZ-\-Ip-am¿ kn.sI.
Pn.hn.-F-®v.-F-kv.-F-kv., Xrt°m-X-aw-K-ew,
tIm´bw.
^mane C.B¿.
Pn.F-®v.-F-kv.-F-kv., Icp-\m-K-∏-≈n,
sIm√w.
KoXm \mb¿ Fkv.
Pn.hn.-F-®v.-F-kv.-F-kv. t^m¿ tKƒkv,
\S-°m-hv, tImgn-t°mSv.
kdo\ l\o^ sI.
-F-®v.-F-kv.-F-kv.,  ap≠q¿
]me°mSv.

tUm. t]mƒ ]n.sF.
Atkm-kn-tb‰v s{]m^-k¿,
am¿ Chm-\n-tbmkv tImtf-Pv, Xncp-h-\-¥-]pcw.

tUm. sI. ap-cp-I≥
Atkm-kn-tb‰v s{]m^-k¿,
bqWn-th-gvkn‰n tImtf-Pv, Xncp-h-\-¥-]pcw.

tUm. at\m-tam-l≥ B‚Wn
Akn-Ã‚ v s{]m^-k¿,
bqWn-th-gvkn‰n tImtf-Pv, Xncp-h-\-¥-]pcw.

A\n¬ Ipam¿ hn.-Fkv.
Akn-Ã‚ v s{]m^-k¿,
bqWn-th-gvkn‰n tImtf-Pv, Xncp-h-\-¥-]pcw.

APnXv Ipam¿ ctaiv
Atkm-kn-tb‰v s{]m -̂k¿, (dn´.)
Fw.Pn.-tIm-tf-Pv, Xncp-h-\-¥-]pcw.

tUm. sI.F-kv. kmP≥
Akn-Ã‚ v s{]m^-k¿,
F≥.-F-kv.-F-kv. s{Sbn-\nwKv tImtfPv,
H‰-∏mew, ]me-°mSv

tUm. hnP-b≥ NmtemSv
Un.]n.H. (dn´.), Fkv.-F-kv.-F., IÆq¿.

Nn{X-Imc-≥

cmPo-h≥
F≥.-Sn.-Pn.-F-®v.-F-kv.-F-kv.,

Xcn-tbm-Sv, hb-\mSv.
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A[nIhmb\bv°v

(hnebncpØen\v hnt[bamt°≠Xn√)

{][m\ ]T\t\´ßƒ

hnebncpØmw

XpS¿{]h¿Ø\ßƒ

Cu ]pkvXIØn¬ kuIcyØn\mbn

Nne ap{ZIƒ D]tbmKn®ncn°p∂p.



Nn{Xw 1.1

F¥p-sIm-≠mWv

Cu ac-ßfpsS Ce-Iƒ

]e- X-́ p-I-fmbn

ImW-s∏-Sp-∂Xv?

\nß-fpsS Dulw tcJ-s∏-Sp-Øq.

................................................................................

hnhn[ kky-ß-fnse Ce-I-fpsS {Iao-I-cWw \nco-£n-°q.
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Poh-imkv{Xw ˛ IX

Nn{Xo-I-cWw 1.1

kqN-Ißƒ

$ Ip‰n-s®-Sn-Ifnepw H‰-ØSnhr£-ß-fnepw Hcne as‰m-cn-esb ad-bv°mØ

hn[w {Iao-I-cn-®n-cn-°p-∂Xv F¥n-\m-bn-cn-°pw?

$ ac-ß-fn¬ apI-fnse inJ-c-ßƒ°pw XmgsØ inJ-c-ßƒ°pw Htc

\of-amtWm? AXp-sIm-≠p≈ {]tbm-P\sa¥v?

N¿®-sN-øq. \nK-a-\-ßƒ kb≥kv U-b-dn-bn¬ Fgp-Xq.

kkyßƒ°v \ne-\n¬°W-sa-¶n¬ kqcy-{]-Imiw AXy-¥m-t]-£n-X-amWv.

Ce-I-fn¬ ]c-am-h[n kqcy-{]-Imiw ]Xn-°m-\p≈ {Iao-I-cWw F√m kky-

ß-fn-epap≠v.

F¥psIm≠mWv kky-h-f¿®-bn¬ kqcy-{]-Imiw \n¿Wm-b-I-am-Ip-∂Xv?

\nß-fpsS \nK-a\w Fgp-Xq.

NphsS \¬Inb Nn{Xo-I-c-Whpw (1.1) hnh-c-Whpw kqN-I-ßƒ°-\p-k-cn®v

hni-I-e\w sNøq. \nß-fpsS \nK-a-\-Øns‚ km[pX ]cn-tim-[n-°q.

Pohn-Iƒ°v Poh-[¿a-ßƒ \n¿h-ln-°m≥ Du¿Pw IqSntb Xocq. kutcm¿P-

amWv `qan-bnse Du¿P-Øns‚ apJy Dd-hn-Sw. Poh-tem-IsØ \ne-\n¿Øm≥

th≠ Du¿Pw {]Im-i-kw-t«-jW (Photosynthesis) {]{In-b-bn-eqsSbmWv

e`yamIp-∂Xv. kky-ßƒ Cu {]{In-b-bn-eqsS kutcm¿PsØ cmtkm¿P-

am°n am‰p-∂p. P¥p-°ƒ°v kutcm¿PsØ t\cn v́ D]-tbmKs∏-SpØm-\p≈

Ign-hn-√. Ah Du¿P-Øn-\mbn t\cnt´m A√m-sXtbm kky-ßsf B{i-bn-

°p-∂p. APo-hn-b-tem-IØp \n∂v Du¿PØn\v PohtemI-tØ°p {]th-in-

°m-\p≈ hmXn-emWv {]Im-i-kw-t«-jWw F∂p ]d-bmw.
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Poh-imkv{Xw ˛ IX

F¥p-sIm-≠mWv
Ce-bpsS ASn-̀ m-KØv

]®-\ndw Ipdhv?

XmgsØ

D]-cn-hrXn

apI-fnse D]-cn-hrXn

lcn-X-IWw

Ce-bp-sS- L-S\ Ce-bnse tImiw

Nn{Xw 1.2 ˛ Ce-Iƒ°p-≈n¬

kqN-Ißƒ

$ lcn-X-I-W-ßƒ IqSp-X¬ ImW-s∏-Sp-∂Xv Ce-bpsS GXp ̀ mK-ØmWv?

$ Ce-bpsS ASn-̀ m-KØv ]®-\ndw Ipd-bm≥ Imc-W-sa¥v?

{]Im-i-kw-t«-jWw \S-°p-∂Xv lcn-X-I-W-Øn-em-W-t√m. lcn-X-I-W-Øns‚

LS\ AXn\v F{Xam{Xw A\p-tbmPyamWv? Xmsg-Ø-∂n-cn-°p∂ Nn{Xw(1.3)

hnh-cWw F∂nh hni-I-e\w sNbvXv kqN-I-ßƒ°-\p-k-cn®v kb≥kv

Ub-dn-bn¬ FgpXq.

kqN-Ißƒ

$ kutcm¿PsØ t\cn v́ kzmwioIcn-°m≥ Ign-hp≈ Poh-n hn-̀ mKw GXmWv?

$ P¥p-°-fn-te°v Du¿Pw FØn-t®-cp-∂Xv Fßs\bmWv?

$ {]Im-i-kw-t«-j-W-Øns‚ {]m[m\yw F¥v?

doØ-bpsS kwibw {i≤n-®-t√m. Xmsg- X-∂n-

cn-°p∂ hnh-c-Whpw Nn{Xhpw (1.2) hni-I-e\w

sNbvXv kqN-I-ßƒ°-\p-k-cn®v N¿®-sN-øq,

Ipdn∏p Xbm-dm-°q.

lcn-Xk-ky-ß-fn¬ {]Im-i-kw-t«-jWw \S-°p-

∂Xv {][m-\-ambpw Ce-I-fn-em-Wv. Ce-Iƒ°v

]®-\ndw \¬Ip-∂Xv lcnXIW-ßfmsW∂v

Adn-bm-a-t√m. Ce-bnse Hcp NXp-c{i an√n-ao‰-

dn¬ icmicn A©p e£w lcnXIW-ßƒ

D≠m-Ipw. Ce-bpsS apIƒ`m-KØv ASn-`m-

KØp≈-Xnt\°mƒ IqSp-X¬ lcn-X-I-W-ßƒ

ImWs∏Sp∂p.
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Poh-imkv{Xw ˛ IX

kvt{Sma

kvt{Smam em-sa√

{Km\

Ce-bnse tImiw lcn-X-IWw
Nn{Xw 1.3

Cc´kvXcw

lcn-X-IWØns‚ LS\

Cc-́ -kvXcw Bh-c-W-ambp≈ Hcp tImimw-K-amWv lcn-X-I-W-w (Chloroplast).
lcn-X-IWØn-¬ \nd-™n-cn-°p∂ {ZmhI`mK-amWv kvt{Sma  (Stroma). H∂n-

\p-ap-I-fn¬ H∂mbn ASp-°n-h-®n-´p≈ kvXc-]m-fn-I-fmWv {Km\ (Grana).
{Km\-Isf XΩn¬ _‘n-∏n-°p∂ kvXc-]m-fn-I-fmWv kvt{Smam- em-sa-√-Iƒ

(Stroma lamellae). {Km\-I-fn-emWv kqcy-{]-Im-isØ BKn-cWw sNøm≥ Ign-

hp≈ h¿W-Ißƒ ImW-s∏-Sp∂Xv. l-cn-XIw a (Chlorophyll a), l-cn-XIw b
(Chlorophyll b), Itcm-́ n≥ (Carotene), kmt¥m-̂ n¬ (Xanthophyll) F∂o h¿W-

I-ß-fmWv {Km\-bn-ep-≈-Xv. l-cn-XIw a bv°v \oeIe¿∂ ]®-\n-dhpw l-cn-

XIw b °v a™-I-e¿∂ ]®\nd-hpw Itcm-́ n\v a™-I-e¿∂ Hmd©p\ndhpw

kmt¥m-^n√n\v a™-\n-d-hpam-Wp-≈-Xv. Cu h¿W-I-ßƒs°√mw {]Im-

isØ BKn-cWw sNøm-\p≈ Ign-hp-≠v. F∂m¬ l-cn-XIw a bv°v am{Xta

{]Im-i-kw-t«-j-W-Øn¬ t\cn´p ]s¶-Sp-°m≥ Ign-bq. a‰p h¿W-I-ßƒ

{]Im-isØ BKn-cWw sNbvXv l-cn-XIw a bnte°v ssIam‰w sNøp-∂p.

AXn-\m¬ Chsb klm-b-I-h¿W-I-ßƒ (Accessory pigments) F∂p hnfn-

°p-∂p.

kqN-Ißƒ

$ lcn-X-I-W-Øns‚ `mK-ßƒ GsX√mw?

$ lcn-X-I-W-Øn¬ ImW-s∏-Sp∂ h¿W-I-ßƒ GsX√mw?

$ klm-b-I-h¿WI-ßfpsS [¿a-sa¥v?

lcn-X-k-ky-ßfmWt√m Ic-bnse apJy D¬∏m-Z-I¿. Ic-tb-°mƒ F{Xtbm

hnim-e-amWv IS¬. AZv`p-X-I-c-amb sshhn[yw IS-ense Bhm-k-hy-h-ÿ-

bn-ep-ap≠v. sNdp-Po-hn-Iƒ apX¬ `oam-Im-c∑mcmb Xnanw-K-e-ßƒ hsc hnl-

cn-°p∂ kap-{Z-Ønse apJy -D¬∏m-Z-I¿ Bcmbncn°pw? Nn{XoI-cWw (1.2)

\nco-£n-°q. kqN-I-ßƒ°-\p-k-cn®v N¿®-sNbvXv \nK-a-\-ßƒ kb≥kv Ubdn-

bn¬ Ipdn°q.
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Poh-imkv{Xw ˛ IX

B¬K-Ifpw a‰v
 Pe-k-ky-ßfpw

]£n-Iƒ

Ic-Po-hn-Iƒ

a\pjy≥

a¬ky-ßfpw a‰v Pe-

Po-hn-Ifpw

HmIvkn-P≥

{]Im-i-
kw-t«-jWw

Blmcw

Nn{Xo-I-cWw 1.2

kap{Zw F∂ Bhm-k-hy-hÿ

HmIvkn-P≥

k¿Kmtkm IS¬-
sshhn-[y-am¿∂-XmWv B¬K-I-fpsS

temIw. Ah-bn¬ AS-ßn-bn-cn-°p∂

{][m\ h¿W-I-Øns‚ tXmXv A\p-k-

cn®v ]®, Nph-∏v, Xhn v́ \nd-ß-fn-ep≈

B¬K-Ifp≠v. hep-∏-Øn-ep -ap -≠v

sshhn[yw; kq£vaam-bh apX¬

At\Iw ao‰-dp-Iƒ \of-ap-≈h hsc.

henb C\-Øn¬s∏´ Xhn´p\nd-ap≈

B¬K-bmWv k¿Kmkw (Sargassum).
Ch Xnßn- h-f-cp∂ hS-°≥ A‰vem‚nIv

kap-{Z-̀ mKw k¿Kmtkm IS¬ F∂dn-

b-s∏-Sp-∂p. a’y-ßƒ, Ba-Iƒ, R≠p-

Iƒ XpSßn [mcmfw Pohn-I-fpsS

Bhmkhyh-ÿ-

bmWv Cu `mKw.

temIØv I∏¬

∏mX C√mØ Htc

Hcp kap - {Z -`m -K -

amWnXv.

`£Ww am{
X-a√

HmIvkn-P≥ \¬Im\pw

kqN-Ißƒ

$ kap{Zw F∂ Bhm-k-hy-h-ÿ-bnse

apJy D¬∏mZ-I¿ BcmWv?

$ kap-{Z-a-en-\o-I-cWw Pohn-Isf _m[n-

°p-∂-sX-ßs\?

Blmcw am{X-amtWm D¬∏m-Z-Icn¬ \n∂p

e`n-°p-∂Xv?

Nn{Xw  {i≤n-®ph-t√m.
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Poh-imkv{Xw ̨  IX

{]Im -i -kw -t« -j-W-Øns‚

^eambn HmIvkn-P≥ D≠m-

Ip∂p F∂p sXfn-bn®p.

tPmk v̂ {]oÃven
{]Im-i-kw-t«-j-WØns‚ -

^eambn ]pd -Øp-h-cp∂

HmIvkn -Ps‚ Dd-hnSw Pe-

amsW∂v sXfn-bn®p.

hm≥ \o¬
{]Im -i -kw -t« -j -WØns‚

^eambn •qt°mkv cq]-s∏-Sp-

∂-Xns‚ hnhn[ L´-ßƒ

hniZo-I-cn-®p.

sa¬hn≥- Im¬hn≥

Pohn-I-fpsS \ne-\n¬]n\v HmIvkn-P≥ A\n-hm-cy-am-W-v. A¥-co-£-Øn¬

HmIvkn-P≥ FØp-∂Xv {]Im-i-kw-t«-j-W-Øn-eq-sS-bm-sW∂v \nßƒ a\-

 n-em-°n-bn-´p-≠t√m. A¥-co-£-hm-bphnse GI-tZiw 70 apX¬ 80 iX-

am\w hsc HmIv-kn-P\pw {]Im-i-kw-t«-jW {]{In-b-hgn {]Zm\w sNøp∂Xv

kap-{Z-Ønse B¬K-I-fm-Wv.

{]Im-i-kw-t«jW {]{In-b-bpsS Npcp-f-gn-™Xv \nc-h-[n -im-kv{X-⁄-cpsS

\o≠-Im-esØ At\z-j-W-ß-fp-sSbpw ]co-£-W-ß-fp-sSbpw ^e-am-bm-Wv.

-C-h-cn¬ {][m\-s∏´ Nne imkv{X⁄-scbpw Ah-cpsS Is≠-Ø-ep-I-sfbpw

]cn-N-b-s∏Sq.

Cu taJ-e-bn¬ I≠p-]n-Sp-Ø-ßƒ \S-Ønb a‰p imkv{X-⁄-sc-°p-dn®v

hnh-c-ti-J-cWw \SØn Hcp imkv{X-]-Xn∏v Xbm-dm-°q.

{]Im-i-kw-t«-j-W-Øns‚ ck-X{¥w

Fß-s\-bmWv kky-ßƒ {]Im-i-kw-t«-j-W-Øn-eqsS Blm-chpw HmIvkn-

P\pw D¬∏m-Zn-∏n-°p-∂-Xv?

{]Im-i-kw-t«-j-W-Øn\v Pehpw Im¿_¨ Utbm-IvsskUpw Bh-iy-am-

sW∂v \nßƒ°-dn-bm-a-t√m. CsXmcp k¶o¿W-amb cmk-{]-h¿Ø-\-am-Wv.

CXns\ ck-X-{¥-̀ m-j-bn¬ Fgp-Xn-bn-cn-°p-∂Xv {i≤n-°q.

6 CO2 + 6 H2O  kq-cy-{]-Imiw   C6 H12O6 + 6 O2

(•qt°mkv)
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{]Im-i-kw-t«-jWw

{]Im-i-L´w Ccp-≠-L´w

$ .............................................................

$ HmIvkn-P≥, ssl{U-P≥, Du¿PX∑m-

{X-Iƒ (ATP) F∂nh D¬∏m-Zn-∏n-°p∂p.

$ .............................................................

$ {]Imiw D]tbmKn°p∂n-√.

$ ..............................................

..............................................

$ kvt{Sma-bn¬ \S-°p∂p.

Cu cmk-{]-h¿Ø\w ]q¿Øn-bm-Ip-∂Xv

c≠p L -́ß-fn-em-bm-Wv.

\¬Inb-n-́ p-ff hnh-cWw hni-I-e\w sNbvXv

{]Im-i-kw-t«jW {]{In-b-bp-ambn _‘-

s∏´ v̂tfmNm¿ v́ ]q¿Øn-bm-°q.

1. {]Imiw Bh-iy-ap≈ L´w

(Light Reaction)

lcn-X-I-W-Ønse {Km\-bn¬h®v {]Im-i-

L´w \S-°p-∂p. kutcm¿PsØ cmtkm¿P-

am°n ATP X∑m-{X-bn¬ kw -̀cn-°p-∂Xv Cu

L´-Øn-em-Wv. Ce-bn¬ FØp∂ Pew

hnL-Sn®v ssl{U-P\pw HmIvkn-P-\p-ambn

amdp-∂Xpw {]Im-i-L-́ -Øn-em-Wv. Cu {]{In-

b-bn¬ kzX-{¥-am-Ip∂ HmIvkn-P≥ X∑m-

{X-Isf kky-ßƒ ]pd-Øp-hn-Sp-Ibpw ssl{U-P≥ X∑m-{X-Isf {]Im-i-kw-

t«-j-W-Øns‚ c≠mw L -́Øn¬ D]tbm-Kn-°p-Ibpw sNøp∂p.

2.. {]Imiw Bh-iy-an√mØ L´w

(Dark Reaction)
lcn-X-IWØnse kvt{Sma-bn¬h®v \S-°p∂ Cu {]h¿Ø-\-ßƒ°v

{]Imiw D]-tbm-Kn-°p-∂n-√. {]Im-i-L-́ -Øn¬ D¬∏m-Zn-∏n-°-s∏-Sp∂ ATP
X∑m-{X-bnse Du¿Pw D]tbm-Kn®v ssl{U-Ps\ Im¿_¨ Utbm-Ivssk-

Up-ambn tN¿Øv •qt°m-km°n am‰p-∂Xv Cu L´-Øn-em-Wv. {]Im-i-L-

´Øns‚ XpS¿®-bm-bmWv Ccp≠L´w \S-°p-∂-Xv. Bb-Xn-\m¬ {]Im-i-

Øns‚ e`yX Ipd-bp-tºmƒ {]Im-i-L´w \ne-bv°p-∂-tXm-Sp-IqSn Ccp-≠-

L-́ hpw \nebv°p-∂p. Ccp≠-L-́ -Øn¬ \S-°p∂ cmk-{]-h¿Ø-\-ßƒ I≠p-

]n-Sn-®Xv sa¬hn≥ Im¬hn≥ F∂ imkv{X-⁄-\m-Wv. CXv Im¬hn≥ N{Iw

(Calvin cycle) F∂pw Adnbs∏Sp∂p.

ATP F∂ Du¿P \mW-b-ßƒ

Poh-tIm-i-ß-fnse D]m-]-Nb {]h¿Ø-\-ßƒ

XpS¿®-bmbn \S-°-W-sa-¶n¬ Du¿P-e-̀ yX Dd-

∏m-t°-≠-Xp-≠v. Du¿P-Øns‚ \nc-¥c ssIam-

‰-Øn\v D]-tbm-Kn-°p∂ X∑m-{X-bmWv ATP.
AUn-t\m-kn≥ ss{S t^m-kvt^‰v F∂-Xns‚

Npcp-°-amWv ATP. Cu X∑m{XIƒ tImi-

Øns‚ Du¿P\m-Wbw F∂-dn-b-s∏-Sp-∂p. ATP
X∑m{X hnL-Sn®v ADP bpw t^mkvt -̂‰p-ambn

amdp-tºmƒ kzX-{¥-am-Ip∂ Du¿Pw D]-tbm-Kn-

®mWv tImi-ß-fn¬ \S-°p∂ km[m-cW cmk-

{]-h¿Ø-\-ßƒ, amwk-t]-in-I-fpsS Ne\w

XpSßnb- Poh¬{]h¿Ø-\-ßƒ \S-°p-∂-Xv.
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kky-Øns‚ hnhn[ `mK-ß-fn-¬
hnhn[ cq]-Øn¬ kw -̀cn°p∂Xn-\v.

A∂Pw

(Ing-ßp-h¿K-ßƒ)

t{]m´o≥

(]b-dp-h¿K-ßƒ)

sImgp∏v

(FÆ-°p-cp-°ƒ)

{^IvtSmkv

(]g-h¿K-ßƒ)

kqt{Imkv

(Icn-ºv)

Nn{Xo-I-cWw 1.3

F√m kky-ßfpw
•qt°m-kmWv \n¿an-°p-∂-sX-¶n¬

]ns∂-ßs\-bmWv kkymlm-c-Øn¬
\n∂v A∂-Phpw t{]m´o\pw

sImgp-∏p-sams°
e`n-°p-∂Xv?

{]Im-i-kw-t«-j-W-Øns‚ ̂ e-ambn HmIvkn-P≥ ]pd-

¥-≈p∂p F∂p \mw a\- n-em-°n-b-t√m. CtX-∏‰n

IqSp-X¬ Adn-bm≥ Hcp ]co-£-W-kw-hn-[m\w

Nn{XØn¬ (1.4) ImWn-®n-cn-°p∂p. So®dpsS klm-b-

tØmsS Cu kwhn-[m\w ¢mkvapdnbn¬ {Iao-I-cn-°q.

kqcy-{]-Imiw t\cn v́ ]Xn-°p-tºmgpw A√m-Ø-t∏mgpw

hmXIw ]pdØp hcp-∂Xnse hyXymkw \nco-£n°q.

\nK-a-\-ßƒ kb≥kv Ub-dn-bn¬ FgpXq.

•qt°m-kns‚ cmk-am-‰-ßƒ

hoW-bpsS kwibw \ymb-at√?

{]Im-i-kw-t«-jW ^e-am-bp-≠m-Ip∂ •qt°m-kn\v

]n∂oSv F¥mWp kw -̀hn-°p-∂Xv? NphsS \¬In-bn-

cn-°p∂ hnh-c-Whpw Nn{Xo-I-c-Whpw (1.3) hni-I-e\w

sNbvXv kky-ß-fn¬ •qt°m-kn-\p-≠m-Ip∂ cmk-am-

‰-ßsf Ipdn®v Ipdn∏p Xbm-dm°n kb≥kv Ub-dn-

bn¬ tN¿°q.

•qt°mkv Pe-Øn¬ hfsc thKw ebn-°p-∂-Xn-\m¬ AXns\ kky-i-co-c-

Øn¬ kw -̀cn-°m-\m-hn-√. X∑qew kky-ßƒ •qt°m-kns\ Ate-b-amb

A∂Pcq-]-Øn¬ Ce-I-fn¬ kw`-cn-°p-∂p. Poh¬{]-h¿Ø-\-ßƒ°p≈

Du¿P-t{km-X- mbpw hf¿®-bv°m-h-iy-amb ]Zm¿Y-ßƒ \n¿an-°p-∂-Xn\pw

kky-ßƒ A∂-PsØ {]tbm-P-\-s∏-Sp-Øp-∂p. am{X-a√, A∂Pw ]n∂oSv

kqt{Im-kmbn amdp-Ibpw ^vtfmbw Ipg-ep-I-fn-eqsS a‰p kky-`m-K-ß-fn-

seØn hnhn[ cq]-ß-fn¬ kw -̀cn-°s∏SpIbpw sNøp-∂p.

hmXI

Ipan-f-

Iƒ
Pe-

kkyw

Nn{Xw 1.4

Pew
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cmkkwt«-jWw

`qanbnse F√m D¬∏m-Z-Icpw kqcy-

{]-Im-isØ B{i-bn-°p-∂-h-c-√. Ic-

bnepw IS-enepap≈ kƒ^¿ _mIvSo-

cnb CXn-\p-Zm-l-c-W-am-Wv. cmk-kw-bp-

‡-ßsf hnL-Sn-∏n-®mWv Ch Du¿Pw

D¬∏m-Zn-∏n-°p-∂-Xv. Cu {]{In-b-bmWv

cmk-kw-t«-jWw (Chemosynthesis).

Bizm-k-ambn,

\√ XW¬!

kqN-Ißƒ

$ A∂Pw GXp cq]-Øn-emWv hnhn[ kky-

`m-K-ß-fn-te°v kw -̀c-W-Øn-\mbn sIm≠p-

t]mIp-∂-Xv?

$ GsXms° cq]-Øn-emWv B-lmcw hnhn[

kky-ß-fn¬ kw`cn-°-s∏-Sp-∂Xv?

hnhn[ kky-ßfn¬ \n∂pw hyXykvX t]mj-

I-ßƒ e`n-°p-∂Xv Fß-s\-sb∂v a\- n-em-

bt√m.

kky-ßƒ ̀ qan-bpsS

izmk-tIm-i-ßƒ

Poh-tem-I-Øns‚ \ne-\n¬∏n\v kky-ßƒ sNøp∂

tkh\w \nkvXp-e-am-Wv. G‰hpw sNehp-Ip-d-™Xpw

^e-{]-Z-hp-w kzm`m-hnIhp-amb hmbpip≤o-I-cW kwhn-

[m -\ -amWv kky-ßƒ. A¥-co -£-Øn¬\n∂p

Im¿_¨ Utbm-Ivssk-Uv BKn-cWw sNøp-Ibpw

HmIvkn-P≥ ]pd-Øp-hn-Sp-Ibpw sNøp-∂-Xn-eqsS hne-

a-Xn-°m-\m-hmØ tkh-\-amWv kky-ßƒ Poh-tem-

I-Øn\v sNøp-∂-Xv. kky-ßƒ Hcp S¨ Im¿_¨ UtbmIvsskUv D]-

tbmKn-°p-tºmƒ 118 Intem{Kmw HmIvkn-P≥ ]pd-Øphn-Sp∂p F∂mWv GI-

tZi IW-°v. `qan-bn¬ kkym-

h-cWw Ipd-bp-∂-Xn-\-\p-k-cn®v

Cu ]p\xNw{I-aW kwhn-[m\w

C√m-Xm-hp-Ibpw hmbpaen-\o-I-

c-W-w cq£-am-hp-Ibpw sNøpw.

Nn{X-ßƒ \nco-£n°q. kky-

ß-fpsS {]m[m\y-sØ-°p-dn®v

kqN-I-ß-fpsS ASn-ÿm-\-Øn¬

Ipdn∏p Xbm-dm-°q.

kqN-I-ßƒ

$ kkyßƒ `qan -bpsS

izmk-tIm-i-ßƒ.

$ kkyßƒ \¬Ip∂

tkh-\-ßƒ.
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ImSp-Iƒ kwc-£n-°m≥ \ap-s°¥p sNøm-\mhpw?

h\-\-io-I-c-Ww, A¥-co£aen-\o-I-cWw F∂n-h-bpsSsb√mw -̂ -e-am-Wt√m

BtKm-f-Xm-]\w. BtKm-f-Xm-]\Øns‚ Imc-W-ßƒ, {]Xym-Lm-X-ßƒ,

{]Xn-hn-[n-Iƒ F∂nh kw_-‘n®p IqSp-X¬ hnh-c-ßƒ tiJ-cn®v BtKmf-

Xm-]-\hpw a\p-jys‚ \ne-\n¬∏pw F∂ hnj-b-Øn¬ Hcp skan-\m¿ kwL-

Sn-∏n-°q.
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$ {]Im-i-kw-t«-jWw \S-Øm≥ klm-bn-°p∂ Xc-Øn¬ Ce-Iƒ°p≈

{]tXy-IX \nco-£n®v hni-Zo-I-cn-°p-∂p.

$ lcn-X-I-W-Øns‚ LS\ Xncn-®-dn™v hni-Zo-I-cn-°p-∂p.

$ IS¬ F∂ Bhm-k-hy-h-ÿ-bnse {]Im-i-kw-t«-j-W-Øns‚

{]m[m\yw Xncn-®-dn™v hni-Zo-I-cn-°p-∂p.

$ {]Im-i-kw-t«-j-W-Øns‚ hnhn[ L -́ßƒ Xncn-®-dn™v hni-Zo-I-cn-

°p-∂p.

$ {]Im-i-kw-t«-j-W-Øns‚ ̂ e-ambn HmIvkn-P≥ kzX-{¥-am-°-s∏-Sp∂p

F∂p sXfn-bn-°p-∂ ]co-£Ww Bkq-{XWw sNøp-∂p.

$ {]Im-i-kw-t«jW-Øns‚ {]m[m\yw Xncn-®-dn™v kky-kw-c-£W

{]h¿Ø-\-ß-fn¬ ]s¶-Sp-°p-∂p.

1. Xmsg- X-∂n-cn-°p-∂-h-bn¬ {]Im-i-kw-t«-j-W-Øn¬ G¿s∏-Sp∂ apJy-

h¿WIw GXv?

A. lcn-XIw a

B. lcn-XIw b

C. kmt¥m-^n¬

D. Itcm-´n≥

2. {]Imikwt«-j-W-Øns‚ cmk-hmIyw ]q¿Øn-bm-°pI.

....................+ ..............  kq-cy-{]-Imiw
 ............... + 6 O2

3. ]´nI ]q¿Øn-bm-°pI.

hn`hw {][m\ t]mjIw

1. ]b¿/ISe t{]m´o≥

2. FÆ ...................

3. tNmdv ...................
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Du¿Pw

Im¿_¨ Utbm-IvsskUv

HmIvkn-P≥

•qt°mkv

Pew

1. kvss]tdm-ssKd F∂ ]® B¬K- tiJ-cn®v So®dpsS klmb-tØmsS

ssat{Im-kvtIm-∏n-eqsS \nco-£n®v lcn-X-I-W-Øns‚ BIrXn

Is≠Øq.

2. {]Im-i-kw-t«-jWw Nn{Xo-I-cn-®n-cn-°p-∂Xv t\m°q. kam-\-amb

Nn{XoIc-W-ßƒ Xbm-dm°n ¢mkvapdn-bn¬ {]Z¿in-∏n-°q.



apI-fn¬ sImSp-Øn-cn-°p-∂-h-bn¬ Btcm-Ky-]q¿W-amb Pohn-X-Øn\v IqSpX¬

tbmPyam-bXv GXmWv? \nß-fpsS Dulw Ipdn-°q.

GsX√mw t]mj-I-L-S-I-ß-fmWv \ap°v Blm-c-Øn-eqsS e`n-t°-≠Xv?

$ [m\yIw $

$ $

$ $

\ΩpsS ico-c-Øn¬ Cu t]mj-I-L-S-I-ßƒ \n¿h-ln-°p∂ [¿a-ßƒ

Fs¥m-s°-bmWv? \¬In-bn-́ p≈ ]´nI (2.1) ]q¿Øo-I-cn-°q.

t]mj-I-L-SIw [¿aw

[m\yIw

t{]m´o≥

sImgp∏v

[mXp-°ƒ

hn‰m-an-\p-Iƒ

Pew

]´nI 2.1
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Nn{Xw 2.1 a\p-jys‚ Zl-\-h-y-hÿ

N¿h-WIw (Molar)
..................................

..................................

A{KN¿h-WIw (Premolar)
..................................

.....................................

tImº√v (Canine)
.............................................

.............................................

\mw Ign-°p∂ Blm-c-]-Zm¿Y-ßƒ AtX]Sn ico-c-Øn-te°v BKn-cWw

sNø-s∏-Sp-∂n√ F∂p \nßƒ°-dn-bm-at√m.

k¶o¿W-amb Blm-c-]-Zm¿Y-ßsf BKn-c-W-Øn\v DX-Ip∂ Xc-Øn¬ eLp-

L-S-I-ß-fm°n am‰p∂ {]{In-b-bmWv Zl-\w (digestion).

Nn{Xw (2.1) ]cntim[n°q.

Zl-\-hy-h-ÿ-bpsS `mK-ßƒ Xncn-®-dn™v AS-bm-f-s∏-Sp-Øq.

sNdp-I-Wn-I-I-fm-°m≥

 Zl-\-{]{Inb hm-bn¬ h®p-Xs∂

Bcw-̀ n-°p-∂p-. ChnsS h®v Blm-

csØ \∂mbn Nh-®-c®v sNdp-I-

Wn-I-I-fm-°p-∂p. CXn-\-\p-tbm-Py-

amb LS-\bpw {Iao-I-c-W-hp-amWv

]√p-Iƒ°p-≈-Xv. a\p-jys‚ hm-

bn¬ ]√p-Iƒ {Iao-I-cn-®n-cn-°p-∂-

Xns‚ Nn{Xo-I-cWw (2.1) ]q¿Øn-

bm-°q.

Dfn-∏√v (Incisor)
Blmcw ISn®p apdn-°p-∂-

Xn\p klm-bn-°p-∂p.

Nn{XoIcWw 2.1 hnhn-[-Xcw ]√p-Iƒ
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_mly-cq-]-Ønepw [¿a-Ønepw hyXymkß-fp-s≠-¶nepw ]√p-Iƒ B¥-c-

L-S-\-bn¬ Ht´sd kam-\-X-Iƒ ]pe¿Øp∂p≠v.

Nn{Xo-I-cWw (2.2) hni-I-e\w sNbvXv ]√p-I-fpsS B¥-c-L-S-\-sb-°p-dn®v

Ipdn∏p Xbm-dm°q.

Blmc]Zm¿Y-ßsf sNdpIWn-I-I-fm-°p-∂-Xn¬ ]√p-I-fpsS LS\ F{X-

am{Xw tbmPn-®-Xm-sW∂v t_m[yamb-t√m. Cu {]{In-bbn¬ \m°n-s‚

]s¶¥m-Wv? `£W]Zm¿Y-ßsf Dan-\o-cp-ambn Iq´n-°-e¿Øp∂Xpw ]√p-

Iƒ°v Nh-®-c-bv°p-∂-Xn-\p-th≠ klm-bw sNøp-∂Xpw \m°m-Wv. IqSmsX

cpNnbdn-bm≥ \m°nse kzmZp-ap-Ip-f-ßfpw k-lm-bn-°p-∂p.

Dan-\o-cn-s√-¶n¬

cpNn-tb-dnb `£-W-]-Zm¿Y-ßsf°pdn®v Btem-Nn-°p-tºmƒ Xs∂ \ΩpsS

hmbn¬ sh≈-aq-dpw. Dan-\o-cns‚ D¬∏m-Z\w \S-°p-∂Xv Fhn-sS-bmWv? Zl-

\-{]-{In-b-bn¬ Dan-\o-cn\v Fs¥-¶nepw ]¶pt≠m?

Nn{Xhpw (2.2) hnh-c-Whpw  kqN-I-ß-fpsS ASn-ÿm-\-

Øn¬ hni-I-e\w sNbvXv Dan -\o¿{K-Ÿn -bpsS

{]m[m\yw kb≥kv Ub-dn-bn¬ FgpXq.

aq∂v tPmUn Dan-\o¿{K-Ÿn-I-fmWv hmbn¬ D≈Xv.

Dan\o¿{K-Ÿn-I-fn¬\n∂p {khn-°p∂ Dan-\o-cn¬

kssehdn Aan-te-kv (Salivary amylase), ssetkmsskw

(Lysozyme) F∂o cmkm-·n-Ifpw t«jvahpw AS-ßn-bn-

N¿h-WIwtImº√v

Nn{XoIcWw 2.2 ]√ns‚ LS\

Z¥-

a-IpSw

Z¥-Kfw

Z¥-aqew

Z¥-

a-IpSw

Z¥-Kfw

Z¥-aqew

C\m-a¬ : sh≈-\n-dw, ISp-∏-
ta-dnb `mKw, \n¿Pohw.

sUss‚≥ : ]√v \n¿an-®n-cn-
°p∂ Poh-\p≈ Ie.

]ƒ∏v : ]ƒ∏pImhn-‰n-bn¬
ImWp∂ arZp-hmb tbmP-I-
Ie, c‡-°p-g-ep-Ifpw enw v̂
hm-ln-Ifpw \mUo-X¥p°fpw
ImW-s∏-Sp-∂p.

kna‚w : tamW-bnse Ipgn-I-
fn¬ ]√ns\ Dd -∏n®p
\n¿Øp∂, Im¬kyw AS-
ßnb tbmP-I -Ie.

Nn{Xw 2.2 Dan-\o¿{KŸn-Iƒ

Dan-\o¿

{KŸn-Iƒ
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cn-°p-∂p. `£-W-sØ hgp-h-gp-∏p-≈-Xm°n hngp-ßm≥ ]mI-Øn-ep-≈-Xm-°p-

∂Xv t«jva-am-Wv. ̀ £-W-Øn-eqsS {]th-in-°p∂ tcmKm-Wp-°sf Hcp ]cn[n-

hsc \in∏n°p-∂-Xn\v ssetkmsskw klm-bn-°p-∂p. ksse-hdn Aan-

tekv A∂-PsØ `mK-nI-ambn amƒt´m-kv F∂ ]©-km-c-bm°n am‰p∂p.

kqN-I-ßƒ

$ Dan-\o-cnse LS-I-ßƒ.

$ Dan-\o-cns‚ [¿aw.

ksse-hdn Aan-te-kns‚ {]h¿Ø\w ]cn-tim-[n-°p-∂-Xn\p≈ ]co-£Ww

So®-dpsS klm-b-tØmsS sNbvXp-t\m-°q. ]co-£W-°p-dn∏v Xbm-dm°n

kb≥kv Ub-dn-bn¬ Fgp-Xq.

{]h¿Ø-\-{Iaw

$ c≠v sSÃvSyq-_pIfn¬ 5ml hoXw I™n-sh-≈-sa-Sp-°p-I.

$ BZysØ sSÃvSyq-_n¬ GXm\pw Xp≈n Ab-Un≥ emb\n

tN¿°pI, \ndwam‰w \nco-£n-°p-I.

$ c≠m-asØ sSÃvSyq_nse I™n-sh-≈-Øn¬ 5ml Dan-\o¿ tN¿Øv

\∂mbn Ipep-°p-I.

$ A¬∏-k-a-b-tijw Ipd-®p-̀ mKw FSpØv Ab-Un≥ emb\n tN¿°pI.

\ndwam‰w \nco-£n-°p-I.

$ _m°n -̀ mKØn¬ 3ml  s_\-UnIv‰vkv dntb-P‚ v (Benedict's reagent)
tN¿Øv NqSm-°p-I. \ndwam‰w \nco-£n-°p-I.

kqN\ : A∂-P-Øn¬ Ab-Un≥ emb\n tN¿°p-tºmƒ \oe-\ndw e`n°p∂p.

amƒt´mkv t]mep≈ ]©-kmc AS-ßnb emb\n s_\-UnIv‰vkv dntb-P‚ v

tN¿Øp  NqSm-°p-tºmƒ ]©-km-c-bpsS KmV-Xbv-°-\p-k-cn®v ]®, a™,

Hmd-©v, Nph∏v F∂o \nd-ß-fn¬ GsX-¶nepw H∂v e`n°pw.

Idn-I-sfm∂pw IqSmsX Ipd-®p-t\cw tNmdv Nh-®-c-bv°p-tºmƒ sNdp-Xmbn

a[pcw A\p-̀ -h-s∏-Sp-∂-Xn\p ]n∂nse ck-X{¥w a\- n-em-bt√m.

A∂-\m-f-Øn-te-°v

hmbpsSbpw A\p-_‘ `mK-ß-fp-sSbpw Nn{Xw

(2.3) \nco -£n-°q. hmb-n¬\n∂v Blmcw

A∂\mf-Øn-te°p {]th-in-°p-∂Xv {Kk-\n-bn-

eq-sS-bm-Wv. {Kk-\n-bn¬ \n∂mWv izmk-\m-fhpw

Bcw-`n-°p-∂-Xv.

\mkm-K-lzcw

AÆm°v

sNdp-\m°v

\m°v

{Kk\n

t¢ma-]n-[m\w

izmk-\mfw

A∂-\mfw

Nn{Xw 2.3 hmbpw A\p-_-‘-̀ m-K-ßfpw
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{Kk-\n -bn -te°p Xpd -
°p∂ \mkm-K-lzcsØ
sNdp-\m°v AS-bv°p-∂p.

\m°ns‚ ]n≥`mKw `£-
WsØ t¢ma-]n-[m-\-Øn\v
apI-fn-eqsS A∂-\m-f-Øn-
te°p IS-Øn-hn-Sp-∂p.

\m°v `£-WsØ AÆm-°ns‚ klm-b
tØmsS Aa¿Øn Dcp-f-I-fm-°p-∂p.

izmk-\mfw apI-fn-te°v
Db¿∂v t¢ma]n -[m\w
sIm≠v AS-bv°-s∏-Sp-∂p.

Nn{Xo-I-cWw 2.3  Blm-c-w hngp-ßp∂ coXn

Blmcw Bam-
i-b-Øn-te°v

................................................................................................................

\mw hngp-ßp∂ Blmcw izmk-\m-f-Øn-te°p IS-°msX A∂-\m-f-Øn-

te°p Xs∂ IrXy-ambn {]th-in-°p-∂-sX-ß-s\-bmWv?

Nn{Xo-I-cWw (2.3) kqN-I-ß-fpsS ASn-ÿm-\-Øn¬ hni-I-e\w sNbvXv

Blmcw hngp-ßp-∂-Xp-ambn _‘-s∏´ v̂tfmNm¿ v́ ]q¿Øn-bm°q.

Bam-i-b-Øn-te-°v

`£Ww Bam-i-b-Øn-se-Øp-∂Xv A∂-\m-f-Ønse s]cn-Ãmƒknkv F∂

Xcw-K-cq-]-Øn-ep≈ Ne\wsIm≠m-sW∂v \nßƒ°-dn-bm-a-t√m.

hmbv°p≈n¬ h®v A¬∏w am{Xw Zln® Blm-c-]-Zm¿Y-ßƒ Bam-i-b-

ØnseØn  IqSp-X-embn Zln-∏n-°-s∏-Sp-∂p. Bam-i-b-Ønse Zl-\-{]{Inb-

bp-ambn _‘-s∏´ Nn{Xw (2.5), Nn{XoIcWw (2.4) F∂n-hbpw hnh-c-Whpw

kqN-I-ß-fpsS ASn-ÿm-\-Øn¬ hni-I-e\w sNbvXv Ipdn∏p Xbm-dm-°q.

A∂-\mfw

Bam-ibw

Nn{Xw 2.4 A∂-\m-f-Ønse s]cn-Ãmƒknkv
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Bam-i-b-
ckw

sslt{Um-

t¢m-dnIv

BknUv

-t«jvaw

s]]vkn≥

`£-W-Ønse tcmKm-Wp-°sf

\in-∏n-°p-∂p. Bami-b-Øn¬

\S°p∂ Zl-\-{]-{In-b°v -tbm-Pn®

pH {Ias∏Sp-Øp-∂p.

Zl-\-c-k-ß-fpsS {]h¿Ø-\-ß-fn¬

\n∂v Bam-i-b-̀ n-Ønsb kwc-£n-

°p∂p.

t{]m´o\ns\ ̀ mKn-I-ambn

s]]vt‰mWp-I-fm-°p-∂p.

Nn{Xo-I-cWw 2.4  Bam-i-b-ckw ˛ LS-I-ß-fpw [¿ahpw

Nn{Xw 2.5  Bam-i-b-Ønse s]cn-Ãmƒknkv

he-b-t]-in-Iƒ

kqN-I-ßƒ

$ Bam-i-b-Øn¬ h®v Blm-c-Øn-\p-≠m-Ip∂ am-‰w.

$ Bam-i-b-c-k-Ønse LS-I-ßfpw Ah-bpsS {]h¿Ø-\-hpw.

sNdp-Ip-S-en-te°v

Blm-c-Øns‚ Zl\w ]q¿Øn-bm-Ip-∂Xpw BKn-cWw \S-°p-∂Xpw sNdp-

Ip-S-en¬ h®m-Wv. Bam-i-b-Øn¬\n∂v Ipgºpcq]-Øn-emb Blmcw sNdp-

Ip-S-ens‚ BZy-̀ m-K-amb ]Izm-i-b-Øn-te°v IS-°p-∂p.  AhnsS h®v Icƒ,

Bt·b{KŸn F∂n-h- D¬∏m-Zn-∏n-°p∂ {khß-fp-ambn {]h¿Øn®v

BlmcØns‚ Zl-\-{]-{In-b XpScp-∂p. ]Izm-i-b-Ønse Zl-\-{]-{Inb Nn{Xo-

I-c-W-Øn-s‚bpw (2.5) kqN-I-ß-fp-sSbpw klm-b-tØmsS hni-I-e\w sNbvXv

kb≥kv Ub-dn-bn¬ FgpXq.

Bam-i-b-Ønse s]cn-Ãmƒknkv Blm-csØ a¿Zn®v Ipg-ºp-cq]-Øn-em-

°p-∂p. Bam-i-b-Øns‚ Ah-km-\-̀ mKØp-≈ {]tXy-I-Xcw hebt]in-Iƒ

Blmcw Bam-i-b-Øn¬ th≠{X kabw \ne-\n¿Øp-∂Xv Dd-∏m-°p-∂p.

Bam-i-b-`n-Øn-bn¬ ImW-s∏-Sp∂ {KŸn-Iƒ {khn-°p∂ Bam-i-b-c-k-

Ønse LS-I-ßfpw Zl-\-{]-{In-b-bn¬ {][m\ ]¶p hln-°p-∂p≠v.
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shSn-bp-≠ -sX-fn-® -hgn
Bam-i-b-Øns‚ LS-\-sb-°p-dn®pw Zl-\-hy-
h-ÿ-bpsS {]h¿Ø-\-ß-sf-°p-dn®pw IqSp-X¬
Adnhp -\¬Im≥ klm-bn-®Xv Hcp shSn-bp-≠-bm-sW-
∂-dn-bmtam? AeIvknkv sk‚ v am¿´n≥ F∂ B´n-S-
bs‚ hb-‰n¬ A_-≤-Øn¬ shSn-bp≠ Xpf®p Ib-
dn-b-t∏mƒ At±lw acn-®p-t]mIpw F∂v F√m-hcpw
Icp-Xn. F∂m¬ Ata-cn°-°m-c-\mb tUm. hneyw
_yqa≠vv Bi- ssI-hn-Sm≥ Xbm-d-√m-bn-cp-∂p. ikv{X-
{In-b-bpw acp∂pIfpw amdn-amdn ]co-£n-®p. HSp-hn¬
B´n-S-b≥ c£-s∏-́ p. ]t£, Bam-ibw ]pd-sa-\n∂p
ImWp∂ coXn-bn¬ Hcp kpjncw Ah-ti-jn-®p.  Cu
kpjn-c-Øn-eqsS hneyw _yqa≠v Bam-i-bsØ \nco-
£n®v Bam-i-bsØ-°p-dn®pw Zl\sØ°p-dn®pw
imkv{Xob-amb ]T\w \S-Øn. Cu ]T\w Zl-\-hy-
h-ÿ-sb-°p-dn®v IqSp-X¬ Adn-bm≥ klm-bn-®p.

{KŸn Zl-\-ckw cmkm·n  {]h¿Ø\w

s]]-v‰n-tUkv s]]vss‰-Uns\ Aan-t\m- B-kn-Um-°p∂p.

sNdp-Ip-S-ense B{¥-ckw ssUkm-°˛

{KŸn-Iƒ (Intestinal ssd-tUkpIƒ

(Intestinal glands) juice) $ amƒt´kv amƒt´m-kns\ •qt°mkm°p∂p.

$ emIvtSkv emIvtSm-kns\ •qt°mkpw Kme-IvtSmkpam°p∂p.

$ kqt{Ikv kqt{Im-kns\ •qt°mkpw {^IvtSm-kp-am-°p∂p.

]´nI 2.2 B{¥-c-khpw Zl-\hpw

Nn{XoI-cWw 2.5 Icfpw Bt·b{KŸnbpw

A∂Pw
]m≥{In-bm-‰nIv Aan-tekv

amƒt´mkv

t{]m´o≥
{Sn]vkn≥

s]]vss‰-Up-Iƒ

sImgp∏v
]m≥{In-bm-‰nIv ent∏kv

•nk-tdmƒ + ^m‰n BknUv

kqN-I-ßƒ

$ Zl-\-{]-{In-b-bn¬ Bt·-b-

{KŸn-bpsS ]¶v.

$ Zl-\-{]-{In-b-bn¬ Ic-fns‚ ]¶.v

Gsd-°ptd ]q¿W-ambpw Zln®

Blmcw ]Izm -i -b-Øn¬\n∂v

apt∂m´p \oßp-∂p. Xmsg sImSp-Ø

]´nI (2.2) kqN-I-ß-fpsS ASn-ÿm-

\-Øn¬ hni-I-e\w sNbvXv sNdpIpS-

ense XpS¿∂p≈ Zl-\-{]-{In -b-

Isf°pdn®v Ipdn∏p Xbm-dm°n

kb≥kv Ub-dn-bn¬ tN¿°q.

Bt·b{KŸn (Pancreas)
Bt·-b-ckw D¬∏m-Zn -∏n -°p-∂p. CXn¬

Aantekv, ent∏-kv, {Sn]vkn≥ F∂o cmkm-·n-

Iƒ AS-ßn-bn-cn-°p∂p.

Icƒ (Liver)
Icƒ D¬∏m-Zn-∏n-°p∂ ]nØ-ckw sImgp-∏ns\

sNdp-I-Wn-I-I-fm-°p-Ibpw `£-WsØ £mc-

Kp-W-ap-≈-Xm-°p-Ibpw sNøp-∂p. Icƒ A[n-

I-ambn D¬∏m-Zn-∏n-°p∂ ]nØ-ckw  ]nØm-i-

b-Øn¬ kw -̀cn-°p-∂p.

]nØm-ibw

]Izm-ibw
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emIvSn-b¬ (lacteal)

^m‰n BknUpw •nk-

tdmfpw BKn-cWw

sNø-s∏-Sp-∂p.

Nn{XoIcWw 2.6  hn√- ns‚ ÿm\hpw LS-\bpw

[a-\n-bpsS imJ

kncbpsS imJ

hn√ v c‡-tem-an-I-Iƒ

•qt°mkpw {^IvtSm

kpw KmeIv-tSmkpw

Aan-t\m -B-knUpw

BKn-cWw sNø-s∏-

Sp∂p.

kqNI-ßƒ

$ B{¥-c-k-Ønse cmkm-·n-Iƒ.

$ s]]vss‰-Up-I-fpsS Zl\w.

$ ssUkm-°-ssd-tUkpI-fpsS {]h¿Ø\w.

t]mj-I-L-S-I-ßƒ c‡-Øn-te°v

t{]m´o≥, sImgp-∏v, [m\yIw XpS-ßn-b-h-bpsS Zl-\-̂ -e-ambn D≠m-Ip∂

eLp -L-S-I-ßƒ GsX-√m-amWv?

t{]m´o≥ : ............................................................................................................

sImgp∏v : ............................................................................................................

[m\yIw : ............................................................................................................

Cu eLp-L-S-I-ß-fpsS BKn-c-W-Øn\v sNdp-Ip-S-ens‚ LS\ F{X-am{Xw

tbmPn®XmWv? X∂n-cn-°p∂ Nn{Xo-I-c-Whpw (2.6) hnh-c-Whpw hni-I-e\w

sNbvXv kb≥kv Ubdn-bn¬ Fgp-Xq.

enw v̂ hmln

a\p-jys‚ sNdp-Ip-S-en\v A©p apX¬ Bdp ao‰¿ hsc \of-ap≠v.  DZ-cm-i-

b-Øn¬ At\Iw aS-°p-I-fmbn Np‰nhf-™mWv sNdp-Ip-S¬ ImW-s∏-Sp-∂-

Xv. X∑qew sNdp-Ip-S-en-eqsS Blmcw hfsc sas√ am{Xta \oßpIbp-≈q.

IqSmsX sNdp-Ip-S-ens‚ Dƒ`n-Øn-bn¬ [mcmfw a-S-°p-I-fpap-≠v. CXv Zl-\-

{]-{In-bsb klm-bn-°p-∂p. sNdp-Ip-S-ens‚ `nØn-bn¬ ImWp∂ kq£va-ß-

fmb hnc-ep-Iƒ t]mse-bp≈ `mKßfmWv hn√- p-Iƒ (Villi). Ch sNdp-IpS-

en-\-IsØ t]mjI BKn-cWØn\p≈ {]X-e-hn-kvXo¿Ww At\Iw a-Sßv
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h¿[n-∏n-°p∂p. H‰\nctImi-ßfm¬ Bh-cWw sNø-s∏´ hn√- p-I-fn¬

c‡-tem-an-I-Ifpw enw^v teman-I-I-fmb emIvSn-b-ep-Ifpw ImW-s∏-Sp-∂p.

t]mj-I-L-S-I-ß-fp-sSbpw GI-tZiw 90% Pe-Øn-s‚bpw BKn-cWw \S-°p-

∂Xv hn√- n-eq-sS-bm-Wv.

kqN-I-ßƒ

$ sNdp-Ip-S-ens‚ \ofw.

$ hn√- p-Ifpw BKn-cW {]XehnkvXo¿Whpw.

$ c‡teman-I-I-fn-te-°p≈ eLp- L-S-I-ßfpsS BKn-cWw.

$ emIvSn-bepIfnte-°p≈ eLp- L-S-I-ßfpsS BKn-cWw.

h≥Ip-S-en-te°v

t]mj-I-L-S-I-ß-fpsS BKn-c-W-Øn-\p-ti-j-ap≈ Zl-\m-hinjvSßƒ h≥Ip-

S-en-te°p \oßp-∂p. sNdp-Ip-S-en¬ h®v BKn-cWw sNø-s∏-́ p- I-gn-™- tijw

Ah-ti-jn-°p∂ `qcn-`mKw eh-W-ßfpw Pehpw h≥Ip-S-en¬ h®v BKn-

cWw sNø-s∏-Sp-∂p. a\p-jys‚ h≥Ip-S-en¬ hkn-°p∂ Nne _mIvSo-cn-b-

Iƒ hn‰m-an≥ K t]mep≈ ]Zm¿Y-ßƒ D¬∏m-Zn-∏n-°p-∂p-≠v. Ch-bpsS

BKncWhpw h≥Ip-S-en¬ h®v \S-°p-∂p. XpS¿∂v Zl-\m-h-in-jvS-ßƒ

aemib-Øn¬ tiJ-cn-°s∏Sp-Ibpw ae-Zzm-c-Øn-eqsS ]pd-Øp-t]m-Ip-Ibpw

sNøp∂p.

BKn-c-W-{]-{In-b-I-fn-eqsS

t]mj-I-L-S-I-ßƒ ico-c-Øn-te°v BKn-cWw sNø-s∏-Sp-∂p-s≠∂v \nßƒ

a\- n-em-°n-b-t√m. tImi-Øn-\-I-tØ°pw ]pd-tØ-°p-ap≈ ]Zm¿Y-ß-fpsS

kwh-l\w \S--°p∂Xv Nne {]{In-b-Iƒ hgn-bm-Wv. Xmsg sImSpØ hnhcWw

kqN-I-ß-fpsS ASn-ÿm-\-Øn¬ hni-I-e\w sNbvXv kb≥kv Ub-dn-bn¬

Fgp-Xq.

Un^yq-j≥ (Diffusion)

Nn{Xw (2.6) \nco-£n-°q. X∑m-{X-Iƒ

KmVX IqSnb `mK-Øp-\n∂p

KmVX -Ip-d™ `mK-tØ°v kzb-

tah hym]n-°p∂ {]{In-b-bmWv

Un^yq-j≥. tImi-kvX-c-Øn-eqsS

tImi-Øn-\-I-tØ°pw ]pd-tØ°pw

]Zm¿YX∑m-{X-Iƒ Un^yq-j≥

hgn hn\n-abw sNø-s∏-Sp-∂p-≠v. Nn{Xw 2.6  Un^yq-j≥

KmV-X-

IqSp-X¬ KmV-X- Xpeyw
KmV-X-

Ip-dhv
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kvXc-Øns‚ Ccp-h-iØpw KmVX Xpey-am-Ip-∂-Xp-hsc Cu {]{Inb XpS¿∂p-

sIm-≠n-cn°pw. Cu {]h¿Ø-\-Øn\v Du¿Pw Bh-iy-an-√.

DZm: emIvSnbepIfnte-°p≈ ^m‰n Bkn-Un-s‚bpw •nk-tdm-fn-s‚bpw

BKncWw.

Hmkvtam-knkv (Osmosis)

Nn{Xw (2.7) \nco-£n-°p.

Pe X∑m-{X-Iƒ KmVX

IqSnb `mK-Øp-\n∂p

KmVX Ipd-™-`m-K-

tØ°v Hcp A¿[Xm-cy-

kvX-c -Øn-eqsS hym]n -

°p∂ {]{InbbmWv

Hmkvtam-kn-kv. KmV-X -

Xpeyam-Ip-∂-Xp-hsc CXv

XpS-cp-∂p. Cu {]{In-b°v

Du¿Pw D]-tbm-Kn-°p-∂n-√.

DZm: sNdp-Ip-S-ensebpw h≥Ip-S-ensebpw Pe-Øns‚ BKn-c-Ww.

Nne X∑m-{X-I-fpsS Un^yq-j≥ \S-°p-∂Xv tImi-kvX-c-Øn-se t{]m´o≥

X∑m-{X-I-fpsS klm-b-Øm-em-Wv. Cu {]{In-b-bmWv s^kn-en-t‰-‰Uv Un^yq-

j≥ (Facilitated diffusion). c‡-tem-an-I-I-fn-te-°p≈ •qt°m-kv, {^IvtSm-kv,

Kme-IvtSmkv F∂n-h-bp-sSbpw Aant\m Akn-Up-I-fpsSbpw BKn-cWw

CXn\p-Zm-l-c-W-am-Wv.

Nne kμ¿`-ß-fn¬ KmVXmhyXym-k-Øns‚ ASn-ÿm-\-Øn-e-√m-sXbpw

hmlIt{]m´o-\pIfpsS klm-b-Øm¬ X∑m-{X-Isf BKn-cWw sNøm-dp≠v.

Du¿Pw D]-tbm-Kn-®psIm-≠p≈ Cu {]{In-b-bmWv BIv‰ohv {Sm≥kvt]m¿ v́

(Active transport). •qt°mkv, eh-W-ßƒ F∂n-h-bpsS BKn-cWw CXn-\p-Zm-

l-c-W-am-Wv.

kqNI-ßƒ

$ tImi-ß-fnse ]Zm¿Y-kw-h-l-\-Øn\v klm-b-I-amb {]{In-b-Iƒ

Gh?

$ Un^yq-j\pw Hmkvtam-knkpw XΩn-ep≈ kmay-hy-Xym-k-ßƒ

Fs¥√mw?

$ Un^yq-j≥, s^kn-en-t‰-‰Uv Un^yq-j-\n¬\n∂v Fßs\ hyXym-k-

s∏-´n-cn-°p-∂p?

$ a‰v BKn-cW{]{In-b-Isf At]-£n®v BIvSohv {Sm≥kvt]m¿´n-\p≈

hyXym-k-sa¥v?

Nn{Xw 2.7  Hmkvtam-knkv

Pe- X-∑m-{X-I-fpsS

KmV-X- Xpeyw

Pe- X-∑m-{X-I-

fpsS KmV-X-

IqSp-X¬

Pe -X-∑m-{X-I-

fpsS KmV-X-

Ipdhv

A¿[-Xm-cy-kvXcw

Pe-

X-∑m{X
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A∂-]-Y-Øn¬ \S-°p∂ \nc-h[n k¶o¿W-{]-h¿Ø-\-ß-fneq-sS-bmWv

Zl\{]{Inb ]q¿W-am-Ip-∂-Xv. CXn\v \mep apX¬ A©paWn-°q¿hsc

kabw Bh-iy-am-Wv. CXn-\-\p-kr-X-ambn thWw `£-W-k-abw {Iao-I-cn-

t°-≠-Xv. Zl-\-Øn-eqsS th¿Xn-cn-bp∂ t]mj-I-L-S-I-ß-fmWv Btcm-

KysØ \ne-\n¿Øp-∂-Xv. cpNn- am{Xw ]cn-K-Wn®v ̀ £Ww Xnc-s™-Sp-Øm¬

ico-c-Øn-\m-h-iy-amb F√m t]mj-I-L-S-I-ß-fpw e`n-s®∂phcn-√. tImf

t]mep≈ ]m\o-b-ßƒ, FÆ-bn¬ hdpØ `£W ]Zm¿Y-ßƒ, cpNn°pw

\nd-Øn\pw th≠n cmk-h-kvXp-°ƒ tN¿Ø `£Ww F∂nh XpS¿®-bmbn

D]-tbm-Kn-°p-∂Xv Btcm-Ky-Øn\v KpW-I-c-a-√. Zl-\-hy-h-ÿ-bpsS BtcmKyw

\ne-\n¿Øm\pw AXns‚ kpK-a-amb {]h¿Ø-\-Øn\pw klm-b-I-amb

`£Wßfpw `£-Wio-e-hp-amWv \mw kzoI-cn-t°≠Xv.

$ ]√p-I-fpsS LS-\bpw {Iao-I-c-Whpw Zl-\-{]-{In-b-bp-ambn _‘-s∏-

SpØn hni-Zo-I-cn-°p-∂p.

$ Blmc-h-kvXp-°ƒ°v Zl-\-{]-{In-b-bn¬ kw -̀hn-°p∂ am‰-ßƒ hni-

I-e\w sNbvXv Ah-X-cn∏n-°p-∂p.

$ hnhn[ cmkm-·n-Iƒ Zl-\-{]-{Inbbn¬ hln-°p∂ ]¶p Xncn-®-dn™v

Ah-bpsS {]h¿Ø\w hni-Zo-I-cn-°p-∂p.

$ sNdp-Ip-S-ens‚ LS\ BKn-c-W-Øn\v Fßs\ klm-bn-°p-∂p-sh∂v

hniZoIcn°p-∂p.

$ t]mj-I-L-S-I-ßfpsS {]m[m\yw hni-I-e\w sNbvXv Ah-X-cn-∏n-

°p∂p.

$ ]Zm¿Y-hn-\n-a-b-Øn\v klm-bn-°p∂ hnhn[ {]{In-b-Iƒ Xncn-®-dn™v

hni-Zo-I-cn-°p-∂p.

$ Btcm-Ky-I-c-amb `£-W-io-e-ßƒ Xncn-®-dn™v Pohn-X-Øn¬ A\p-

h¿Øn-°p∂p.

1. ]nØ-c-k-hp-ambn _‘-s∏´ icn-bmb {]kvXm-h-\-Iƒ Is≠-Øp-I.

A) Icfn¬ D¬∏m-Zn-∏n-°-s∏-Sp-∂p.

B) cmkm-·n-Iƒ ImW-s∏-Sp-∂p.

C) Bam-i-b-Øn-te°v {khn-°-s∏-Sp-∂p.

D) sImgp-∏ns\ sNdp-I-Wn-I-I-fm-°p-∂p.
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2. a\p-jy-\nse Zl-\-{]-{In-b-bp-ambn _‘-s∏´ ]´nI ]q¿Øo-I-cn-°pI.

A∂-]-Y-Ønse `mKw cmkm·n {]h¿Ø\w

hmbv ....................... A∂Pw  amƒt´mkv

....................... s]]vkn≥ .......................

sNdp-Ip-S¬ ....................... amƒt´mkv  •qt°mkv

....................... s]]v‰n-tUkv .......................

3. BKn-cW{]-X-e-Øns‚ hnkvXo¿Ww h¿[n-∏n-°p-∂Xn\v sNdp-Ip-S-ens‚

LS\ Fßs\ klm-bn-°p-∂p-sh∂v hni-Zo-I-cn-°p-I.

$ e`y-amb hkvXp-°ƒ D]-tbm-Kn®v ]√ns‚ B¥-c-L-S\ ImWn-°p∂

amXrI \n¿an®v ¢mkn¬ {]Z¿in-∏n-°p-I.

$ kvIqƒ sl¬Øv ¢∫ns‚ B`n-ap-Jy-Øn¬ ]c-º-cm-KX `£-Whpw

^mÃv̂ pUpw F∂ hnjb-w Bkv]-Z-am°n kwhmZw kwL-Sn-∏n°pI.



Nn{Xo-I-cWw 3.1 c‡Øns‚ [¿a-ßƒ

c‡w

HmIvkn-P≥,
Im¿_¨

UtbmIvsskUv
F∂n-hbpsS
kwh-l\w

tcmK{]-Xn-tcm-[-
tijn \ne -
\n¿Ø¬

icoc-Xm-]-\n-e-
{Iao-I-cn°¬

hnk¿Py-
h-kvXp-°-fpsS

kwh-l\w

tlm¿tam-Wp-
Isf {]h¿Ø-\-
ÿ-e-Øv FØn-

°¬

Zl-\-̂ -e-am-bp-≠m-Ip∂
t]mj-I-L-S-I-ßƒ tImi-ß-fn-¬

FØp-∂p. Fßs\bmWv Ch-sb√mw
tImi-ß-fn-se-Øp-∂Xv?

Zo]p-hns‚ kwibw {i≤n-®t√m. F¥mWv \nß-fpsS A`n-{]m-bw? Zl\^e-

am-bp-≠m-Ip∂ eLp-L-S-I-ß-fn¬\n∂v ico-c-Øn-\m-h-iy-amb Du¿Pw kzX-

{¥-am-Ip-∂-Xv tImi-ß-fn¬ h®mWvv. AXn-\m¬ Cu t]mjILS-I-ßsf

tImi-ß-fn-te°v FØn-t°≠-Xp≠v. Cu [¿aw \n¿h-ln-°p-∂Xv c‡-am-

Wv. CXn\p ]pdsa as‰-s¥√mw [¿a-ß-fmWv c‡w \n¿h-ln-°p∂Xv? Nn{Xo-

I-cWw (3.1) \nco-£n-°q. c‡-Øns‚ [¿a-ßƒ kw_-‘n®v Ipdn∏v

Xbmdm°q.
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πmkva 55%

c‡-

tIm-i-ßƒ

45%

Nn{Xw 3.1

c‡- L-S-I-ßƒ

c‡-Øns‚ {]m[m\yw t_m[y-am-b-t√m. C{X-tbsd [¿a-ßƒ

\n¿hln-°p∂ c‡w \jvS-s∏-Sp-∂Xv imcocnI {]h¿Ø-\-ßsf

{]Xn-Iq-e-ambn _m[n-°pw.  hnhn[ [¿a-ßƒ \n¿h-ln-°p-∂Xn\v

A\p-tbm-Py-amb LS-\-bmWv c‡-Øn-\p-≈-Xv. Hcp {ZmhI Iebmb

c‡-Øn¬ πmkva (Plasma) F∂ {Zh--`m-Kw c‡-tIm-i-ßfpw AS-

ßn-bn-cn-°p∂p.

Hcp sSÃvSyq-_nse c‡Øn¬, c‡w I -́]n-Sn-°p-∂Xp XS-bp∂

EDTA (Ethylene Diamine Tetra Acetic acid) t]mep≈ cmk-hkvXp

tN¿Øv Ipd®v kabw h®m¬ Nn{X-Øn¬ (3.1) ImWn-®n-cn-°p-∂Xp

t]mse c‡-tIm-i-ß-sfbpw {ZmhI `mK-sØbpw th¿Xn-cn®p

ImWm≥ Ign-bpw. Nn{Xw \nco-£n®v Cu LS-I-ßƒ XΩn-ep≈

hyXym-k-ßƒ Xncn-®-dn-bq.

πmkva

c‡-Øns‚ 55% hcp∂, Cfwa™ \nd-ap≈ {Zmh-IamWv πmkva. c‡-tIm-i-

ßƒ πmkva-bn-emWv ImW-s∏-Sp-∂-Xv. Zl-\-̂ -e-am-bp-≠m-Ip∂ •qt°m-kv,

Aant\m BknUpIƒ, ^m‰n Bkn-Up-Iƒ, •nk-tdm-ƒ XpS-ßnb eLp-L-S-I-

ßƒ tImi-ß-fn-se-Øp-∂Xv πmkva-bn-eq-sS-bm-Wv. -NphsS \¬In-b- Nn{Xo-I-

cWw (3.2) kqN-I-ß-fpsS klm-b-tØmsS hni-I-e\w sNbvXv πmkva-sb-

∏‰n Ipdn∏p Xbm-dm°q.

-B¬_p-an≥

c‡kΩ¿Zw
{Iao-I-cn-
°p∂p

t•m_p-en≥

tcmK-{]-Xn-tcm-[-Øn\p
klm-b-I-amb B‚n-
t_m-Un -Iƒ \n¿an -
°m≥ klm-bn-°p-∂p.

ss^{_n-t\m-P≥

c‡w I -́]n-Sn-°p-
∂-Xn¬ {][m-\-
]¶v hln-°p-∂p.

$ sImgp∏v

$ ]©-kmc

$ eh-W-ßƒ

$ bqdnb

$ bqdnIv BknUv

$ tlm¿tam-Wp-Iƒ

πmkva

Pew t{]m´o-\p-Iƒ a‰p LS-I-ßƒ

(90% --̨  92% hsc) (7% ˛ 8% hsc) (1% ˛ 2% hsc)

Nn{Xo-I-cWw 3.2  πmkva˛LS-I-ßƒ

kqN-I-ßƒ

$ πmkva-bnse {][m\ LS-I-ßƒ.

$ πmkva-bpsS [¿aw.

$ πmkvabnse t{]m´o-\p-Iƒ.
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Nn{Xw 3.2

c‡-tIm-i-ßƒ

c‡-tIm-i-ß-fpsS s]¿a-\‚ v ss…Uv

ssat{Im-kvtIm-∏n-eqsS \nco-£n-°q. \nco-

£n® Zriyw ]´nIbnse (3.1) Nn{X-ß-fp-

ambn HØp-t\m-°q. GsX√mw c‡-tIm-

i-ßƒ \nßƒ°v Xncn-®-dnbm≥ Ign-bp-

∂p≠v? Nn{Xw (3.2) ]q¿Øn-bm-°q.

]´nI (3.1) hni-I-e\w sNbvXv hnhn-[-

Xcw c‡-tIm-i-ßsf°pdn®v Ipdn∏p

Xbm-dm°n kb≥kv Ub-dn-bn¬ tN¿°q.

hy‡-amb

BIr-Xn-bn√.

C√

\nd-an-√

C√

2.5 e£w apX¬

3.5 e£w- hsc.

c‡w

I´-]n-Sn-°¬

hy‡-amb BIr-Xn-bn√.

D≠v, hyXykvX BIrXn

\nd-an-√

C√

5000 apX¬ 10000 hsc.

tcmK-{]-Xn-tcm[w

UnkvIv BIrXn

C√

Nph∏v

lotam-t•m-_n≥

45 apX¬ 60 e£w

hsc

izk-\-hm-X-I-ß-

fpsS kwhl\w

BIrXn

\yq¢n-bkv

\ndw

h¿W

hkvXp

FÆw
(Hcp an√n

en‰¿

c‡Øn¬)

[¿aw

t_tkm-̂ n¬ \yq-t{Sm-̂ n¬ Cuknt\m-̂ n¬

enwt^m-ssk‰v tamtWmssk‰v

]´nI 3.1   c‡-tIm-i-ßƒ -  khntijXIƒ

{]tXyIX

Acp-W-c-‡m-Wp-°ƒ tizX-c-‡m-Wp-°ƒ tπ‰ve-‰p-Iƒ

(Erythrocytes) (Leucocytes) (Platelets)
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$ 18 \pw 60 \pw  CSbn¬ {]mb-ap-≈-

h¿°v c‡-Zm\w sNømw.

$ c‡-Zm\w ZmXm-hn\v bmsXmcp

Btcm-Ky-{]-iv\hpw D≠m-°p-∂n-√.

F\n°v c‡-w
Zm\w sNøm≥

Ign-bp-tam?

Btcm-Ky-hm-\mb Hcp apXn¿∂ hy‡n-bpsS ico-c-Ønse c‡-Øns‚ Afhv

A©p apX¬ A©c en‰¿ hsc-bm-Wv. tcmKm-h-ÿ, c‡-{kmhw F∂n-ß-

s\-bp≈ Imc-W-ß-fm¬ c‡-Øns‚ Afhv {Iam-Xo-X-ambn Ipd-bp-∂Xv ]e

k¶o¿W-X-Iƒ°pw CS-bm-°pw. CØcw kμ¿ -̀ß-fn¬ Poh≥ \ne-\n¿Øm≥

as‰mcmfpsS c‡w Bh-iy-ambn hcpw.

"c‡-Zm\w Poh-Zm\w' F∂p -]-d-bp-∂Xv F¥p-sIm≠v? N¿®- sN-øq.

c‡-Zm-\-Øns‚ alXzw {]ta-b-am°n t]mÃ¿ Xbm-dm°n {]Z¿in-∏n-°q.

c‡w Hgp-Ip∂ Ipg-ep-Iƒ

c‡-°p-g-ep-I-fn-eqsS c‡w ico-c-Øn-ep-S-\ofw A\p-kyqXw {]h-ln®p

sIm≠n-cn-°p-∂p-sh∂v \nßƒ°-dn-bmw. ssIIƒ, ]mZw, IÆv XpS-ßnb

ico-c-̀ m-K-ßƒ \nco-£n®m¬ c‡-°p-g-ep-Iƒ hy‡-ambn ImWm≥ km[n-

°pw. F√m c‡-°p-g-ep-Ifpw Htc-t]m-se-bmtWm? \ΩpsS ico-c-Ønse

an\n -bpsS kwibw {i≤n-®t√m?

NphsS \¬Inb eLp-teJ hmbn°q.
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[a\n

temanI

knc

Nn{Xw 3.3 c‡-°p-g-ep-I-ƒ

]´nI 3.2  c‡-°p-g-ep-I-fpsS {]tXy-I-X-Iƒ

c‡-°p-g-ep-Isf Ipdn®v IqSp-Xedn-bm≥ NphsS \¬Inb Nn{XoIcWw (3.3)

\nco-£n-°q.

knc (Vein)

$ c‡sØ lrZ-b-Ønte°p kwh-ln-°p∂p.

$ I\w Ipd™ `nØn.

$ hm¬hp-Iƒ ImW-s∏-Sp∂p.

$ Ipd™ thK-Ønepw a¿Z-Øn-epap≈

c‡-kw-h-l-\w.

[a\n (Artery)

$ lrZ-b-Øn¬\n∂v c‡sØ kwh-ln-°p-∂p.

$ I´n IqSnb `nØn.

$ hm¬hp-Iƒ ImW-s∏-Sp-∂n√.

$ Db¿∂ thK-Ønepw a¿Z-Ønepap≈ c‡-kw-h-l\w.

temanIIƒ (Capillaries)

$ [a-\n-Isfbpw knc-Isfbpw XΩn¬

_‘n-∏n-°p-∂ t\¿Ø Ipg-ep-Iƒ.

$ H‰\nc tImi-ßƒsIm≠v \n¿an-X-amb `n-Øn.

$ `nØn-bn¬ AXn-kq£va kpjn-c-ßƒ.

$ hm¬hp-Iƒ ImW-s∏-Sp-∂n√.

$ Ipd™ thK-Ønepw a¿Z-Øn-epap≈ c‡-kw-h-l-\w.

Nn{Xo-I-cWw 3.3  hnhn[ Xcw c‡-°p-g-ep-Iƒ

hnhn[ Xcw c‡-°p-g-ep-I-fpsS {]tXy-I-X-I-ƒ FgpXn ]´nI (3.2)

]q¿Ønbm°p-I.

lrZ-b-Øn¬\n∂v Bcw-̀ n-°p∂ hen-b -[-a-\n-Iƒ sNdp[a\n-

I-fmbpw sNdp-[-a-\n-Iƒ teman-I-I-fmbpw amdp∂p. XpS¿∂v

Cu teman-I-Iƒ tN¿∂v sNdp-kn-c-Ifpw sNdpknc-Iƒ tN¿∂v

henb knc-Ifpw cq]-s∏ v́ lrZ-b-Øn¬ Ah-km-\n-°p-∂p.

Cem-kvXn-I-X-bp≈

_mly-I-hNw

t]io-]m-fn-Iƒ

hm¬hv

{]tXy-I-X-Iƒ [a\n knc temanI

`nØn

hm¬hp-Iƒ

c‡kwh-l-\w

Cem-kvXn-I-X-bp≈

_mly-I-hNw

t]io]m-fn-Iƒ
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temanIIƒ
enw v̂hmln

c‡w

teman-I-

enw v̂

teman-I-Ifn-te°v Snjyq{Zhw

XncnsI {]th-in-°p∂p.

tImißƒ

tImim¥c-ÿew

Snjyq-{Zhw

•qt°mkv, O2
amen-\yw, CO2

Snjyq{Zhw

tImiw

enw v̂ temanI

Nn{XoIcWw 3.4

Snjyq-{Z-h-Øns‚ cq]o-I-c-Whpw

Xncn-s®m-gp°pw

[a\n

knc

c‡w

Snjyq{Zhw tImim-¥cÿe-tØ°v

Acp-W-

c-‡m-Wp-

c‡-]-cy-b\w -̨
AS-™Xpw Xpd-∂Xpw

a\p-jy-s\°q-SmsX ]e Pohn-I-
fnepw c‡w Hgp-Ip-∂Xv c‡-°p-g-
ep-I-fn-eq-sS-bm-Wv. ChnsS c‡w
t\cn´v tImi-ß-fn-se-Øp-∂n-√.
CØcw c‡-]cy -b\w AS™
c‡-]-cy-b\w (Closed circulation)
F∂-dn-b-s∏-Sp-∂p. F∂m¬ ]m‰, Nne-
¥n XpS-ßnb Pohn-I-fn¬  c‡-Øn\v
kam-\-amb ico-c-{Zhw (Haemolymph)
icoc Ad-I-fn¬ \nd™v \n¬°p-
Ibpw ico-c-IeIfp-ambn t\cn´v
kº¿°w ]pe¿Øp-Ibpw sNøp-
∂p. CØcØnep≈ c‡]cy-b\-
amWv Xpd∂ c‡-]-cy-b\w (Open
circulation).

c‡-Øn¬\n∂v tImi-Øn-te°v

a\p-jy-cn¬ c‡w Hgp-Ip-∂Xv c‡-°p-g-ep-I-fn-eqsS am{X-am-Wv. Aß-s\-sb-

¶n¬ c‡-Øn¬\n∂v t]mj-I-ßfpw HmIvkn-P\pw a‰v Ah-iy-L-S-I-ßfpw

Fß-s\- Bbn-cn°pw tImi-ßƒ°p e`yamIp∂-Xv?

NphsS \¬In-b Nn{Xo-I-c-Whpw (3.4) hnh-c-Whpw kqN-I-ß-fpsS ASn-

ÿm-\-Øn¬ hni-I-e\w sNbvXv \nK-a\ßƒ kb≥kv Ub-dn-bn¬ FgpXq.

teman-I-I-fn-eqsS c‡w {]hln-°p-tºmƒ temanIm-̀ nØn-

bnse sNdpkpjn-c-ß-fn-eqsS c‡Ønse πmkva tImim-

¥-c-ÿ-e-tØ°v Dudn-bn-d-ßp∂p. tImim-¥-c-ÿ-eØv

cq]-s∏-Sp∂ Cu {Zmh-I-amWv Snjyq{Zhw (Tissue fluid).
CXn¬ Acp-W-c-‡m-Wp-°fpw henb t{]m´o≥ -X-∑m-{X-

Ifpw ImW-s∏-Sp-∂n-√. Snjyq-{Z-hhpw tImi-ßfpw XΩn-

emWv ]Zm¿Y-hn-\n-abw \S-°p-∂-Xv. t]mj-I-ß-ƒ,

HmIvkn-P≥, a‰v Ah-iy-L-SI-ßƒ F∂nh tImi-ß-fn-

te°pw Im¿_¨ Utbm-IvsskUv, amen-\y-ßƒ XpS-

ßn-bh tImi-Øn\p shfn-bn-te°pw ssIam‰w sNø-

s∏-Sp∂p.

kqN-I-ßƒ

$ c‡-Øn¬ \n∂p≈ t]mj-I-ßfpsS kwh-l-\w.

$ tImi-ßfn¬ \n∂p≈ amen-\y-ß-fpsS kwh-l\w.

$ Snjyq-{Zhw cq]-s∏-Sp-∂- hn[w.
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πol (Spleen)
enw v̂ hyh-ÿ-bnse G‰hpw henb Ah-b-h-

amWv πol. CXv Bam-i-b-Øns‚ CS-Xp-̀ m-K-

Ømbn DZ-cm-i-b-Øn¬ ÿnXn-sN-øp-∂p.  tcmKm-

Wp-°-sfbpw {]h¿Ø-\-£-aX \jvS-s∏-´

AcpWc‡m-Wp-°sfbpw \in∏n-°p-I-bmWv

πolbpsS apJy [¿aw.

sNdnb Af-hn¬ c‡w

kw -̀cn®p hbv°p-∂Xn-\m¬

CXns\ ico-c-Ønse c‡-

_m¶v F∂pw ]d-bm-dp-≠v.

kwh-l\w enw^n-eqsSbpw

tcmK-{]-Xn-tcm-[-Ønepw t]mj-I-L-S-I-ß-fpsS kwh-l-\-Ønepw c‡-]-cy-

b\ hyh-ÿ-tbm-sSm∏w Xs∂ {]m[m-\y-ap≈ hyh-ÿ-bmWv enw v̂ hyhÿ.

Nn{Xhpw (3.4) hnh-c-Whpw kqN-I-ß-fpsS ASn-ÿm-\-Øn¬ hni-I-e\w

sNbvXv enw v̂ hyh-ÿ-sb-°p-dn®v Ipdn∏p Xbm-dm-°q.

tImim-¥-c-ÿ-eØv c‡-tem-an-I-I-sf°q-SmsX Hc{Kw AS™ sNdp-Ip-g-

ep-Ifpw ImW-s∏-Sp-∂p-≠v. Ch-bmWv enw v̂ teman-I-Iƒ. tImim-¥cÿe-

Øp-\n∂p Snjyq-{Z-hØns‚ A[n-I-̀ m-Khpw c‡teman-I-I-fn-te°p XncnsI

{]th-in-°p-∂p. Snjyq-{Z-h-Øns‚ _m°n-̀ mKw {]th-in-°p-∂Xv  enw v̂ teman-

I-I-fn-te°mWv. enw v̂ teman-I-I-fn-se-Ønb Snjyq-{Z-h-amWv enw v̂ (Lymph).
Snjyq-{Z-h-Ønset∏mse enw^nepw Acp-W-c-‡m-Wp-°fpw henb t{]m´o≥

X∑m-{X-Ifpw ImW-s∏-Sp-∂n-√.

enw^v teman-I-Iƒ tN¿∂v sNdp -enw^vhmln-I-fp-

≠m-Ip-∂p. sNdp -enw-^vhm-ln-Iƒ tN¿∂v henb

enw v̂hmln-I-fm-Ip-∂p. henb enw v̂hmln-Iƒ alm-

kn-c-bn-te°p Xpd-°p∂p. sNdpXpw hep-Xp-amb enw v̂

hmln-Ifpw enw^v t\mUp-Ifpw (Lymph nodes),
enw^pw, πolbpw tNcp∂-XmWv enw^v hyhÿ.

Snjyq-{Z-hsØ c‡-Øn-te°v XncnsI FØn-°p-∂-

Xn\p ]pdsa sNdp-Ip-S-en¬ \n∂v ^m‰n BknUpw

•nk-tdmfpw BKn-cWw sNøp-∂-Xn\pw kwh-ln-°p-

∂-Xn\pw enw v̂ klm-bn-°p-∂p≠v.

enw^vhmln-I-fn¬ CS-bv°nsS ImW-s∏-Sp∂

enw^v t\mUp-Iƒ enwt^m-ssk‰v F∂-

bn\w tizX-c-‡m-Wp-°-fpsS Hcp {][m\

D¬∏m-Z\tI{μ-am-Wv. Cu t\mUpI-fn-eqsS

enw^v IS-∂p-t]mIp-tºmƒ AXn¬ It≠-

°m-hp∂ tcmK-Im-cn-I-fmb _mIvSo-cn-bIsf

tizX-c-‡m-Wp-°ƒ \in-∏n-°p-∂p. Aßs\

ico-c-Øns‚ tcmK{]Xn-tcm[{]h¿Ø-\-

Ønepw enw v̂ hyhÿ ]¶p-tN-cp-∂p-≠v.

kqN-I-ßƒ

$ enw v̂ tem-an-I-Ifpw enw^pw.

$ enw v̂ hy-h-ÿ-bpsS `mK-ßƒ.

$ enw v̂ hyh-ÿ-bpsS [¿a-ßƒ.

enw v̂ hmln

enw v̂ t\mUv

Nn{Xw 3.4

enw^v hyhÿ

πol

πol-
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alm-knc

ico-c-Øns‚ hnhn[
`mK-ß-fn¬\n∂v c‡w

sIm≠p-h-cp∂p.

heXv G{Snbw

izmk-tIm-i-[-a\n
c‡sØ izmk-tIm-i-Øn-
te°v sIm≠p-t]m-Ip-∂p.

izmk-tIm-i-knc
izmk-tIm-i-Øn¬\n∂v
c‡w sIm≠p-h-cp-∂p.

CSXv G{Snbw

CSXv sh≥{Sn-°nƒ

heXv sh≥{Sn-°nƒ

alm-[-a\n

c‡sØ ico-c-Øns‚ hnhn[
`mK-ß-fn-te°v sIm≠pt]mIp∂p.

 HmIvkn-Ps‚ Afhv Ipd™ c‡w

 HmIvkn-Ps‚ Afhv IqSnb c‡w

Nn{Xw 3.6  lrZ-b-Øns‚ s\Sp-sI-bp≈ tOZw

c‡-]-cy-b-\-Øn¬ lrZ-b-Øn-\p≈ ]¶v F¥mWv? lrZ-b-Øns‚ LS-\bpw

`mK-ßfpw kw_-‘n®v NphsS \¬Inb hnh-c-Whpw Nn{X-ß-fpw (3.5, 3.6)

hni-I-e\w sNbvXv Nn{XoI-cWw (3.5) ]q¿Øn-bm-°q.

lrZbw (Heart)

hi-tØmSp hiw tN¿∂n-cn-°p∂ c≠p ]ºp-Iƒ°p kam-\-amWv

a\p-jy-lr-Z-bw. lrZ-bw Hcp ]ºp-t]mse \nc-¥cw {]h¿Øn-

°p-∂XpsIm≠mWv c‡w c‡-°p-g-ep-I-fn-eqsS XpS¿®-bmbn

Hgp-Ip-∂-Xv. Huc-km-i-b-Øn¬ amsd-√n\v ]nd-In-embn c≠p izmk-

tIm-i-ß-fpsSbpw \Sp-hn-¬ CS-Xp-h-i-tØ°v A¬∏w Ncn™mWv

lrZbw ÿnXn-sN-øp-∂Xv. a\pjylrZ-b-Øn\v tImWn-°¬ BIr-

XnbmWv. Hcm-fpsS lrZ-b-Øn\v Abm-fpsS apjvSn -bpsS

hep∏amWv D-≠m-hp-I. lrZ-bsØ Bh-cWw sNbvXp ImWp∂

Cc´ kvXc-amWv s]cn-Im¿Unbw (Pericardium). Cu kvXc-ßƒ°nS-bn¬

s]cn-Im¿Un-b¬ {Zhw \nd™ncn°p-∂p. lrZbw anSn°p-tºmƒ kvXc-

ßƒ°n-S-bn-¬ D≠m-tb-°m-hp∂ L¿jWw Ipdbv°p∂-Xn\v s]cn-Im¿Un-

b¬ {Zhw klm-bn-°p-∂p.

Nn{Xw 3.5

lrZ-b-Øns‚ ÿm\w
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lrZ-b-Øn¬\n∂v c‡w
sIm≠p-t]m-Ip∂ Ipg-ep-Iƒ

ÿm\w-, hep-∏w, BIrXn

lrZ-b-Øn-te°v c‡w
sIm≠p-h-cp∂ Ipg-ep-Iƒ

lrZ-b-Ønse Ad-Iƒ

Nn{XoIcWw 3.5  lrZ-bhpw A\p-_‘ c‡-°p-g-ep-Ifpw

lrZ-b-Øns‚ Ad-Iƒ t]io-̀ n-Øn-Iƒ sIm≠v ]c-kv]cw th¿Xn-cn-°-s∏-́ n-

cn-°p-∂p. sh≥{Sn-°n-fp-I-fpsS ̀ nØn G{Sn-b-ßfpsS ̀ nØn-tb-°mƒ I´n IqSn-

b-Xm-Wv. CSXp sh≥{Sn-°n-fn-s‚ ̀ nØn-bmWv G‰hpw I´n- Iq-Sn-b-Xv. F¥mhmw

CXn\v ImcWw?

lrZ-b-Øn-eq-sS-bp≈ c‡-Øns‚ Hgp-°p \nb-{¥n-°p-∂Xv hm¬hp-I-fmWv.

lrZ-b-Ønse {][m-\- hm¬hp-I-fp-sS Nn{Xw (3.7) hni-I-e\w sNbvXv ]´nI

(3.3) ]q¿Øn-bm-°q.

ss{SI-kv]nUv hm¬hv

ss_I-kv]nUv hm¬hvss_I-kv]nUv hm¬hv

alm-[-a\n hm¬hv

izmk-tIm-i-[-a\n hm¬hv

Nn{Xw 3.7  lrZ-b-Ønse hm¬hp-Iƒ
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hm¬hv ÿm\w [¿aw

$ $ CSXv G{SnbØn¬\n∂p CSXv

sh≥{Sn-°nfn-te°v c‡w

$ ss_I-kv]nUv {]th-in°m≥ klm-bn°p-∂p.

hm¬hv $ CSXv sh≥{Sn-°n-fn¬\n∂v CSXv

G{Sn-b-Øn-te°v c‡w XncnsI

{]th-in°msX XS-bp-∂p.

$ heXv G{Sn-b-Øn\pw $

$ heXv sh≥{Sn-°n-fn\pw $

CS-bn¬.

$ $

$ izmk-tIm-i-[-a\n $ izmk-tIm-i-[-a-\n-I-fn¬\n∂v heXv

hm¬hv sh≥{Sn-°n-fn-te-°p≈ c‡-Øns‚

Xncn-s®m-gp°v XS-bp-∂p.

$ alm-[a-\n-bpsS $ c‡sØ alm-[-a-\n-bn-te°v

$ Bcw-̀ - `m-KØv. {]th-in-°m≥ klm-bn-°p-∂p.

$

]´nI 3.3  lrZ-b-Ønse hm¬hp-Iƒ

3. sh≥{S n -° n - f p -Iƒ
]q¿W-ambn kt¶m-Nn-
°p-∂p. Ikv]nUv
hm¬hp-Iƒ AS-bp-
∂p. c‡w, alm-[-a-\n,
i zmk -tIm -i -[ -a\n
F∂n-h-bn-eqsS ]pd-
tØ°v Hgp-Ip-∂p.

4. G{Sn-b-ßfpw sh≥{Sn-°nfp-

Ifpw Hcp-an®v hnI-kn-°p-

∂p. Hcp lrZ-b-kv]-μ\w

]q¿Øn-bm-°p-∂p. H∂mw-

L´w Bh¿Øn-°p-∂p.

1. izmk-tIm-i-Øn¬\n∂pw
a‰p ico -c -`m -K -ß-fn¬
\n∂pw c‡w G{Sn-b-Øn¬
FØn-t®-cp-∂p. G{Sn-b-ß-
fn¬ c‡w \nd-bp-∂p. G{Sn-
b-ßƒ ]q¿W-ambpw hnI-
kn-°p-∂p. G{Sn-b-ß-fn¬
\n∂v c‡w kzm`m-hn-I-ambn
sh≥{Sn-°n-fp-I-fn-te°v Hgp-
Ip-∂p. sh≥{Sn-°n-fp-Iƒ
Gsd-°ptd \nd-bp-∂p.

2. G{Sn-b-ßƒ kt¶m-Nn-
°p-∂p. G{Sn-b-ß-fn¬
A h - t i - j n - ° p ∂
c‡wIqSn sh≥{Sn-°n-
fp -I-fn -te°v Hgp-Ip-
∂p. sh≥{Sn-°n-fp-Iƒ
]q¿W-ambn hnI-kn-
°p-∂p.

Nn{XoIcWw 3.6  lrZ-b-kv]-μ\w ˛ L -́ßƒ

lrZ-b-Øns‚ Hcp khn-ti-jX AXv \nc-¥cw Xmfm-fl-I-ambn anSn-®p-sIm-

≠n-cn-°p∂p F∂-Xm-Wv. lrZ-b-Øns‚ kt¶m-N-hn-Im-k-ßƒ°p XpS°w

Ipdn-°p-∂Xpw kv]μ\\nc°v \nb-{¥n-°p-∂Xpw heXv G{Sn-b-Øns‚ apIƒ

`mK-Øp≈ sskt\m G{Sn-b¬ t\mUv (SA node)F∂ `mKsØ khn-tij

t]in-I-fm-Wv. Cu `mKw t]kvta-°¿ (Pacemaker) F∂-dn-b-s∏-Sp-∂p.

lrZ-b-kv]-μ-\-Øns‚ L´ßƒ

Nn{Xo-I-cWw (3.6) hni-I-e\w sNbvXv lrZbkv]μ-\sØ Ipdn®v eLp-hn-h-

cWw Xbm-dm°n kb≥kv Ub-dn-bn¬ tN¿°q.



41

Poh-imkv{Xw ˛ IX

Nn{Xo-I-cWw 3.7  ]ƒkv Adnbmw

\nß-fpsS ssIØ-≠-bn¬
]ƒkv A\p` -h -s∏-Sp∂
ÿm\w Xncn-®-dn-bp-I.

B ÿm\Øv t]∏¿ hbv°pI.
t]∏-dns‚ A{K-`m -KsØ
Ne\w \nco-£n-°p-I.

{XntIm-Wm-Ir-Xn-bn¬ t]∏¿
apdn-°p-I. t]∏-¿ Nn{X-Øn-
teXp t]mse aS-°p-I.

Nn{Xw 3.8

kv^nKvtamamt\m-ao-‰¿

lrZ-b-A-d-I-fpsS kt¶m-N-amWv knÃfn (Systole). Cu L´-Øn¬ c‡w

G{Sn-b-ß-fn¬\n∂p sh≥{Sn-°n-fp-I-fn-te°pw Ahn-sS\n∂v ]pd-tØ°pw {]h-

ln-°p-∂p. XpS¿∂v G{Sn-b-ßƒs°m∏w sh≥{Sn-°n-fp-Ifpw hn{im-¥m-h-ÿ-

bn-se-Øp-∂p. Cu hn{im-¥m-h-ÿ-bmWv Ub-Ãfn (Diastole). Cu L -́

Øn¬ lrZb Ad-I-fn¬ c‡w \nd-bp-∂p. Hcp knÃfnbpw Ub-Ãfnbpw

tN¿∂-XmWv lrZ-b-kv]-μ-\w. CXn\v GI-tZiw 0.8 sk°‚ v th≠n-

hcpw.

Hmtcm Xh-Wbpw lrZbw kt¶m-Nn-°p-tºmƒ GI-tZiw 70 an√nen‰¿

c‡w [a-\n-I-fn-te°v ]ºv sN-ø-s∏-Sp-∂p-≠v. Cu A[nIc‡w [a-\n-I-

fn¬ G¬∏n-°p∂ a¿Z-amWv knÃ-fnIv {]j¿ (Systolic pressure). CXv

120mm Hg BWv. lrZbw ]q¿W-ambn hnI-kn-°p-tºmƒ A{X- Xs∂

c‡w lrZ-b-Øn-te°p {]th-in-°p-∂p-ap-≠v. Cu Ah-k-c-Øn¬ [a-\n-

I-fn¬ A\p-`-h-s∏-Sp∂ Ipd™ a¿Z-amWv Ub-Ã-fnIv {]j¿ (Diastolic
pressure). CXv 80 mm Hg BWv. Cu c≠v a¿Z-ßfpw tN¿ØmWv Hcm-fpsS

c‡-k-Ω¿Zw {]kvXm-hn-°p-∂-Xv. kv̂ nKvtamamt\m-ao-‰¿ (Sphygmomanometer)
F∂ D]-I-cWw c‡-k-Ω¿Zw Af-°m≥ D]-tbm-Kn-°p-∂p.

lrZbw Hcp an\n-‰n¬ icm-icn 72 XhW F∂ {Ia-Øn¬ kv]μn-°p-∂p.

lrZ-b-Øns‚ kt¶mNhnIm-k-ß-fpsS ^e-ambp-≠m-Ip∂ Xcw-K-Ne\w [a-

\n-̀ n-Øn-bn¬ DS-\ofw A\p-̀ -h-s∏-Sp-∂-XmWv ]ƒkv (Pulse). ]ƒkns‚ \nc°v

lrZ-b-an-Sn-∏ns‚ \nc-°n\p Xpey-am-bn-cn-°pw. \ap°v \ΩpsS ]ƒkv Adn™m-

tem? Nn{Xo-I-cWw (3.7) \nco-£n®v kzbw ]ƒkv Adn-bm≥ {ian°q.

t]∏-dns‚ Ne\w t\m°n ]ƒkns‚ FÆw Hcpan\n-‰n¬ F{X-sb∂v Ipdn-

°p-I. GXm\pw an\n-‰p-Iƒ hymbmaw sNbvX-Xn\p tijw ho≠pw ]ƒkv

FSp-°pI. F¥v hyXymkw ImWp∂p? F¥mWv ImcWw? ssIØ-≠-bne-

√msX at‰-sXms° ico-c-̀ m-K-ß-fn¬ \ap°v ]ƒkv A\p-̀ -h-s∏-Spw?

$ s\‰n-bpsS Ccp-h-i-ßƒ

$
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 HmIvkn-Ps‚ Afhv Ipd™ c‡w

 HmIvkn-Ps‚ Afhv IqSnb c‡w

knÃanIv ]cy-b\w

]ƒa-Wdn ]cy-b\w

Nn{Xo-I-cWw 3.8  Cc´ c‡-]-cy-b\w

izmk-tImiw

izmk-tIm-i-kncizmk-tIm-i-[a\n

CSXv G{SnbwheXv G{Snbw

CSXv sh≥{Sn°nƒheXv sh≥{Sn°nƒ

ico-c- I-e-Iƒ

alm-knc alm-[-a\n

Cc´ c‡-]-cy-b\w

HmIvkn-Ps\ tImi-ß-fn-se-Øn-°pI F∂Xv c‡-Øns‚ apJy-[¿a-ß-fn¬

H∂m-Wv. izmk-tIm-i-Øn¬ \n∂mWv c‡-Øn-te°v HmIvkn-P≥ kzoI-cn-

°-s∏-Sp-∂-Xv. izmk-tIm-i-kn-c-Iƒ hgn lrZ-b-Øn¬ FØn-t®-cp∂ HmIvkn-

Ps‚ AfhpIqSnb c‡w alm-[-a\n hgn ico-c-Øns‚ F√m ̀ mK-ß-fnte°pw

hnX-cWw sNø-s∏-Sp-∂p. NphsS \¬In-b Nn{Xo-I-cWhpw (3.8) hnh-c-Whpw

hni-I-e\w sNbvXv c‡]cy-b-\-sØ-°p-dn-®p≈ ̂ vtfmNm¿ v́ ]q¿Øn-bm°p.

Htc Afhv c‡w lrZ-b-Øn-eqsS c≠p XhW IS∂pt]mIp-∂p-sh∂v Nn{Xo-

I-c-WØn¬\n∂p hy‡-am-W-t√m. CØ-c-Øn-ep≈ c‡-]-cy-b-\-amWv Cc´

c‡-]-cy-b\w (Double circulation). ]ƒa-Wdn ]cy-b-\hpw (Pulmonary
circulation) knÃ-anIv ]cy-b-\hpw (Systemic circulation) CXn¬ Dƒs∏-Sp-∂p.

heXv sh≥{Sn-°n-fn¬ \n∂m-cw-̀ n®v izmk-tIm-i-Øn-seØn XncnsI CSXv

G{Sn-b-Øn¬ Ah-km-\n-°p∂ c‡-]-cy-b-\-amWv ]ƒa-Wdn ]cy-b\w.

F∂m¬ CSXv sh≥{Sn-°n-fn¬ \n∂mw-cw-̀ n®v icocw apgp-h≥ k©-cn®v heXv

G{Sn-b-Øn¬ Ah-km-\n-°p∂ c‡-]-cy-b-\-amWv knÃ-anIv c‡-]-cy-b-\w.

Cc´ c‡-]-cy-b\w c‡-Ønse HmIvkn-Ps‚ Afhv Ipd™p t]mImsX

\ne-\n¿Øm≥ klm-bn-°p∂p.
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IpS-ense

teman-I-Iƒ

sl∏m-‰nIv
t]m¿´¬ knc

sl∏m-‰nIv kncalm-knclrZbw

Ic-fnse

teman-I-Iƒ

HmIvkn-Ps‚
Afhv IqSnb

c‡w

CSXv

sh≥{Sn-

°nƒ

ico-c-Øns‚

hnhn[ `mK-ßƒ

HmIvkn-Ps‚
Afhv Ipd™

c‡w

heXv

G{Snbw

knÃ-anIv ]cy-b\w

lrZbw

sl∏m-‰nIv

t]m¿´¬ knc

Icƒ

IpS¬

-Nn{Xw 3.9 sl∏m-‰nIv t]m¿´¬ hyhÿ

sl∏m-‰nIv

knc
teman-I-Iƒ

teman-I-Iƒ

t]m¿´¬ c‡-]-cy-b\w

Ah-b-h-ß-fn¬\n∂v lrZ-b-Øn-te°v c‡sØ

hln-°p∂ Ipg-ep-I-fmWv knc-Iƒ. F∂m¬ Nne

knc-Iƒ lrZ-b-Øn-se-ØmsX Ah-b-h-ß-fn¬ \n∂v

a‰v Ah-b-h-ß-fn-te°v c‡sØ kwh-ln-°p-∂p.

CØcw knc-I-fmWv t]m¿´¬ kncIƒ. Ch Hcp

Ah-b-h-Øn¬ teman-I-I-fmbn Bcw-̀ n®v as‰mcp Ah-

b-h-Øn¬ teman-I-I-fmbn Ah-km-\n-°p-∂p. t]m¿´¬

kncIƒ Dƒs∏´ c‡-]-cy-b\amWv t]m¿´¬ hyh-

ÿ. sl∏m-‰nIv t]m¿´¬  hyh-ÿ- (Hepatic  Portal
System) CXn\pZm-l-c-WamWv.

\¬Inbn´p≈ Nn{Xhpw (3.9) v̂tfmNm¿´pw \nco-£n-°q.

sl∏m-‰nIv t]m¿´¬ hyh-ÿ-sb-°p-dn®v \nK-a-\-ßƒ cq]o-I-cn-°q.
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lrZ-bm-tcm-Ky-Øn\pw
Hcp Znh-ktam! F¥mWv

Cu Zn\-Øns‚
{]m[m\yw?

F¥n-\mWv t]mj-I-L-S-I-ßƒ Ic-fn-se-Øp-∂Xv?

D]m-]-Nb {]h¿Ø-\-ß-fpsS tI{μ-am-Wv Icƒ. Zl-\-̂ -e-ambn cq]-s∏-Sp∂

t]mj-I-L-S-I-ßƒ°v Ic-fn¬ h®v ]e-hn-[ -am-‰-ßfpw kw -̀hn-°p-∂p. •qt°m-

kns\ ss•t°m-P-\m°n kw -̀cn-°p-I, ^m‰n Bkn-UpI-fn¬\n∂v Du¿Pw

kzX-{¥-am-°p-I, sImf-kvt{Sm-fns‚ \n¿am-Ww XpS-ßn-bh Ch-bn¬ Nne-

XmWv. IqSmsX Ic-fnse {]tXyI {]Xn-tcm[tImi-ßƒ A∂-]-Y-Øn¬

\n∂v c‡-Øn¬ {]th-in-°m≥ CS-bp≈ tcmK-Im-cn-I-fmb kq£va-Po-hn-

Isf \in-∏n-°p-∂pap≠v.

lrZ-bm-tcmKyw Poh¬{]-[m-\w

lrZ-b-kw-_-‘-amb tcmK-ap-≈-h-cpsS FÆw Zn\w-{]Xn IqSn-

h-cp-I-bm-Wv. amdnb ̀ £-W-{I-aw, hymbm-a-°p-dhv XpS-ßnbh

lrZ-bm-tcm-KysØ _m[n-°p∂ Nne LS-I-ß-fmWv.

c‡-]-cy-b\ hyh-ÿ-bp-sS BtcmKyw kwc-£n-t°-≠Xv

hfsc {][m-\-am-Wv. NphsS \¬In-bn-cn-°p∂ hnh-cWw kqN-I-ß-

fpsS ASn-ÿm-\-Øn¬ hni-I-e\w sNbvXv lrZ-bm-tcm-Ky-sØ-°p-dn®v

kb≥kv Ub-dn-bn¬ Fgp-Xq.

sImgp-∏-S-ßnb `£Ww IqSp-X-embn Ign-°p-∂Xv [a-\n-̀ n-Øn-I-fn¬

sImgp∏v ASn™pIqSm-\n-S-bm-°p-∂p. Cu Ah-ÿbv°v AXn-tdm-kv¢o-

tdm-knkv (Atherosclerosis) F∂p ]d-bp-∂p. AXn-tdmkv¢otdm-kn-kns‚

^e-ambn [a-\n-bpsS Dƒhymkw Ipdbpw. IqSmsX c‡-°p-g-ens‚

`nØn Cem-kvXn-IX \jvS-s∏ v́ ZrV-X-bp≈XmbnØocp-Ibpw sNøpw.

Cem-kvXn-IX \jvS-s∏´ c‡-°p-g-en-te°v c‡w ]ºv sNøp-tºmƒ

Ah-bnse c‡kΩ¿Zw h¿[n-°p-∂p. CXv sNdp-[-a-\n-Iƒ s]m´m-

\p≈ km[y-X h¿[n-∏n-°pw. Cßs\ c‡-°p-gep-Iƒ s]m´p-∂-Xv B¥-

cnI c‡{kmhØn\v Imc-W-am-Ip-∂p. AXp-t]mse ASn™pIqSp-∂ sImgp∏v

c‡-°p-g-ens‚ Dƒ`nØnsb ]cp-]-cp-Ø-Xm°n am‰pw. ChnsS tπ‰ve-‰p-Ifpw

AcpWc‡m-Wp-°fpw H´n-∏n-Sn-®v c‡-°-́ -Iƒ (thrombus)
cq]-s∏-t´-°mw. Cu Ah-ÿ-bmWv t{Xmwt_m-knkv

(Thrombosis). lrZ-b-Øn-te°v c‡w FØn-°p∂ sImtdm-

Wdn [a\nIfn¬ CØcw c‡-°-́ -Iƒ cq]-s∏-Sp-∂Xv lrZ-

bm-Lm-X-Øn\v Imc-W-am-Ip-w.

icn-bmb `£-W-{I-ahpw Nn´-bmb hymbm-a-hpw c‡-

Ønse sImgp-∏ns‚ Afhv Ipd®p \n¿Øp-∂-Xn¬ {][m\

]¶p hln-°p-∂p. CXp-hgn lrZ-b-Øn-s‚bpw c‡-]-cy-

b\ hyh-ÿ-bp-sSbpw BtcmKyw ImØpkq£n-°m≥

Ignbpw.

Fs‚ Bbp pw
Btcm-Kyhpw
Ipd-bv°-cp-tX.
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{S°o-Uv

sskew

shk¬

Nn{Xw 3.10  sskew

lrZbw am‰n-h-bv°¬
lrZ-b-Øns‚ {]h¿Ø\w A]-I-Sm-h-ÿ-

bn¬ FØnb Hcm-fpsS Poh≥ c£n-°m≥

Abm-fpsS lrZ-b-Øn\v ]Icw as‰m-cm-

fpsS lrZbw am‰nhbv°m-hp-∂-Xm-Wv. 1967

Unkw-_¿ 3˛\v {InkvXy≥ _¿WmUv

F∂ tUmIvS-dmWv BZy-ambn lrZbw am‰n-

sh-bv°¬ ikv{X-{Inb

\S-Øn-b-Xv. hnhn[ Imc-W-

ß-fm¬ akvXn-jvI-a-cWw

kw`-hn® hy-‡n-I-fn¬

\n∂p-amWv am‰nhbv°en-

\mbn lrZbw Is≠-Øp-

∂-Xv.

kqN-I-ßƒ

$ AXn-tdmkv¢otdm-knkns‚ Imc-W-ßfpw

{]Xym-Lm-X-ß-fpw.

$ hymbm-ahpw lrZ-bm-tcmKykwc-£-

Whpw.

"Pohn-X-ssi-enbpw lrZ-bm-tcm-Kyhpw' F∂

hnj-bsØ ]‰n IqSp-X¬ hnh-c-ßƒ tiJ-cn®v

skan-\m¿ kwL-Sn-∏n-°q.

kwh-l\w kky-ß-fn¬

P¥p-°-fn-se -t]mse kky-ß-fnepw ]Zm¿Y-ßƒ

kwh-l\w sNø-s∏-Sp-∂p-≠v. kky-ß-fnse

kwh-l-\-I-e-I-sf-°p-dn®v \nßƒ ]Tn-®n-´p-

≠t√m. kky-kw-h-l-\-I-e-I-sfbpw Ah-bpsS

[¿a-sØbpw Ipdn-®p≈ ] -́nI ]q¿Ønbm°q.

kwh-l-\-Ie [¿aw

sskew

]´nI 3.4  kky-ß-fnse kwh-l-\-I-e-Ifpw [¿ahpw

kwh-l\w sske-Øn-eqsS

kkyßfnse kwh-l-\-I-eIƒ thcp-ap-X¬ Ce-Iƒ

hsc ]c-kv]-c-_-‘n-X-ambn hym]n®pInS-°p∂p. thcp-

Iƒ aÆn¬\n∂v hen-s®-Sp-°p-∂ Pehpw eh-W-ßfpw

kwh-l-\-I-e-bmb sske-Øn-eq-sS-bmWv Ce-I-fn-

seØp-∂Xv F∂p \nßƒ°-dn-bmat√m.

sske-Øn-se arX-tIm-i-ß-fmb {S°o-Up-I-fn-eq-sSbpw

shk-ep-I-fn-eq-sS-bp-amWv Pe-Øns‚ kwh-l\w \S-

°p∂-Xv. shk-ep-Iƒ°v {S°o-Up-Isf At]-£n®v

hymkw IqSp-X-em-Wv. shk-ep-Iƒ H∂n\p apI-fn¬

H∂mbn {Iao-I-cn-®n-cn-°p∂p. Ch-bv°nS-bnse  tImi-

`nØn \in®p t]mb-Xn -\m¬ \o≠-ss]-∏p -Iƒ

t]msebmWv ImW-s∏-Sp-∂Xv.

tUm. {InkvXy≥
_¿WmUv
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A_nbpsS kwibw {i≤n-®n-t√.

sskew Ipg-ep-I-fn-eqsS kzm`m-hn-

I-ambn hf-sc-b-[nIw Db-c-Øn¬

Pew FØn-t®-cp-∂Xv Fß-s\-bm-

bn-cn-°pw?

H´\-h[n {]{In-b-I-fpsS Iq´mb

{]h¿Ø\w aqe-amWv Pew kpK-a-

ambn Ce-I-fnepw a‰v Db¿∂ `mK-

ß-fnepw FØn-t®-cp-∂Xv. Cu {]Xn-

`m -k-ßƒ GsX-√m -sa∂v \ap -

s°m∂p ]cn-tim-[n-®p-t\m-°mw.

kky-tkz-Z\w (transpiration), aqe-

a¿Zw (root pressure), sImln-j≥

(cohesion),  AUvln-j≥ (adhesion)
F∂nh Ch-bn¬ apJyam-Wv.

efn -X-amb ]co-£-W-Øn-eqsS

kky-tkz-Z\w \nco-£n-°m-hp-∂-Xm-

Wv. N´n-bn¬ hf-cp∂ Ce-tbm-Sp -

Iq-Sn-bXpw Ce-Iƒ \o°n-°-f-™-Xp-amb c≠p sNSn-Iƒ Nn{X-Øn¬ (3.11)

ImWn-®n-cn-°p-∂-Xp-t]mse kpXm-cy-amb πmÃnIv Ih-dp-Iƒ sIm≠v s]mXn-

bp-I.

Iptd- k-a-b-Øn-\p-tijw c≠p IhdpIfpw ]cn-tim-[n-°pI.

F¥v hyXym-k-amWv \nßƒ°v \nco-£n-°m≥ km[n-®Xv?

$ Ce-I-fp≈ sNSn-bnse Ih-dn-\-IØv ImWp∂ Pe-

Øp-≈n-Iƒ FhnsS\n∂p h∂p?

-C-e-I-fp≈ sNSnsb s]mXn-™n-́ p≈ Ih-dn¬ am{Xta Pew

ImWp-∂p-≈q. Cu Pew Ce-I-fn¬\n∂mWv ]pd-Øp-h-∂Xv

F∂v A\p-am-\n-°mw. Ce-I-fn¬ \n∂v _mjv]o-I-cWw aqew

Pew ]pd-¥-≈p∂p. Cu {]{In-bsb kkytkzZ\w F∂p

]d-bp-∂p.

thcv hen-s®-Sp-°p∂ Pew Ce-I-fn-se-Øn-°p∂Xn¬ kky-tkz-Z\{]{Inb

F¥p ]¶mWp hln-°p-∂-Xv? Nn{Xo-I-c-Whpw (3.9) hnh-c-Whpw hni-I-

e\w sNbvXv thcn¬\n∂v Ce-I-fn-te°v Pew Fßs\ FØnt®cp-∂p-

sh∂v  kb≥kv Ub-dn-bn¬ Fgp-Xq.

Nn{Xw 3.11

sske-Øn-eqsS
Fß-s\bm Cu ac-
Øns‚ apI-f-‰w hsc
Pew FØn-t®-cp∂Xv?
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Hmkvtam-knkv aqew

Pew tImi-ß-fn-te°v.
Nn{Xo-I-cWw 3.9

kky-ß-fn¬ Pe-Øns‚ {]hmlw

aqe-temaw

-th-cnse tImi-ßƒ

sskew

Ipg¬

Bky-c{‘w

kky-tkz-Z\w hgn
Pew ]pd-tØ°v.

k
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aÆnse Pemwiw

Hmkvtam-knkv hgn Pew

Ce-I-fnse tImi-ß-fn-te-°v.

Pe-X-∑m-{X-Iƒ

sskew Ipg¬

sskew

Ipg¬

kky-tkz-Z\w hgn Ce-I-fnse tImim¥cÿe-ß-fn¬\n∂v Bky-c-{‘-

ß-fn-eqsS Pew \jvS-s∏-Sp-∂p. CXv Ce-I-fnse tImi-ß-fnse a¿Zw Ipd-

bv°pw. Cu a¿Z-hy-Xymkw ]cn-l-cn-°p-∂-Xn-\mbn {]kvXpX tImi-ß-fn-

te°v kao-]-tIm-i-ß-fn¬\n∂p Hmkvtam-kn-kn-eqsS Pew {]th-in-°p-∂p.

Cßs\ kky-tkz-Z\w hgn-bp-≠m-Ip∂ henhv (Transpiration pull) hfsc

Dbc-Øn-te°v Pew FØm≥ klm-bn-°p-∂p. CXp IqSmsX Pe-X-∑m-{X-

Iƒ°p ]c-kv]chpw Ah k©-cn-°p∂ Ipg-ep-I-fpsS `nØn-bp-ambpw H´n-

t®¿∂p \n¬°m-\p≈ Ignhpap-≠v. Cu {]Xn-̀ m-k-ßƒ bYm-{Iaw sImln-

j≥ F∂pw AUvlnj≥  F∂pw Adn-b-s∏-Sp-∂p. Ch-tbm-sSm∏w Pew

BKn-cWw sNøp-∂-Xp-hgn thcnse tImi-ß-fn¬ cq]-s∏-Sp∂ aqea¿Zhpw

Pe-Øns‚ kpK-a-amb Db¿®bv°v klm-b-I-am-Ip-∂p-≠v.
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v̂tfmbw (Phloem)

v̂tfmb-Ønse apJy `mK-amb kohv \mfn- (Sieve
tube) I-fn-eqsS kqt{Imkv cq]-Øn-emWv Blmc

kwh-l\w \S-°p-∂-Xv. sskew shk-ep-Iƒ

t]mse kohv \mfn-Ifpw H∂n\p apI-fn¬ H∂mbn

{Iao-I-cn-®n-́ p≈ Ipg-ep-Iƒ t]mse ImW-s∏-Sp-∂p.

F∂m¬ sskew shk-ep-I-fn¬\n∂p hyXy-kvX-

ambn Ch-bpsS Ipdp-sI-bp≈ `nØn-bn¬ kpjn-c-

ßƒ ImW-s∏-Sp-∂p. Cu kpjn-c-ß-fn-eqsS kohv

\mfn-I-fnse tImi-{Zhyw ]c-kv]cw _‘-s∏-

´ncn°p-∂Xn\m¬ Blm-c- X-∑m-{X-Iƒ°v kohv

\mfn-I-fn-eqsS k©-cn-°m≥ Ign-bp-∂p. kohv \mfn-

I-tfmSp tN¿∂p kl-tIm-i-ßƒ (Companion cells)
ImW-s∏-Sp∂p. Chbpw kohv \mfnIfn-eq-sS-bp≈

Blm-c-kw-h-l-\-Øn\v klm-bn-°p-∂p.

$ a\p-jy-i-co-c-Øn¬ hnhn[ t]mj-I-L-S-I-ß-fpsS kwh-l-\-Øn¬ c‡w

hln-°p∂ ]¶v hni-I-e-\-w sNbvXv AhXcn∏n°p∂p.

$ hnhn[ t]mj-I-L-S-I-ß-fpsS kwh-l-\-Øn\v c‡-Øns‚ LS\ F{]-

Imcw A\p-tbm-Py-am-bn-cn-°p-∂p-sh∂v hni-I-e\w sNbvXv hni-Zo-I-cn-

°p-∂p.

$ c‡-Zm-\-Øns‚ alXzw, {]m[m\yw F∂nh Xncn-®-dn™v c‡-Zm-\-

Øn\v A\p-Iq-e-amb at\m-̀ mhw {]I-Sn-∏n-°p-∂p. a‰p-≈-hsc c‡-Zm-

\-Øn\v {]tNm-Zn-∏n-°p∂ t_m[-h-¬°-cW {]h¿Ø-\-ß-fn¬ G¿s∏-

Sp-∂p.

$ a\p-jy-\nse c‡-]-cy-b\ hyh-ÿ-bpsS LS-\bpw [¿ahpw Xncn-®-dn™v

]Zm¿Y- kw-h-l-\-Øn¬ Cu hyh-ÿ-bpsS {]m[m\yw hniZ-am-°p-∂p.

$ lrZ-bw, [a-\n-Iƒ, knc-Iƒ, teman-I-Iƒ F∂n-h-bpsS LS\ hni-Zo-

I-cn-°p-∂p.

$ ]Zm¿Y kwh-l-\-Øn¬ enw v̂ hyh-ÿ-bpsS {]m[m\yw Xncn-®-dn™v

hni-Zo-I-cn-°p-∂p.

kohv \mfn

kl-tImiw

Nn{Xw 3.12

^vtfmbw
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$ lrZbm-tcm-Ky-Øns‚ {]m[m\yw Xncn-®-dn™v Pohn-X-io-e-ß-fn¬

Btcm-Ky-I-c-amb am‰w hcp-tØ-≠-Xns‚ Bh-iy-I-Xbpw {]m[m-\yhpw

hni-Ie\w sNbvXv Ah-X-cn-∏n-°p-∂p.

$ kky-ß-fnse ]Zm¿Y- kw-h-l-\-Øn¬ sskew, ^vtfmbw F∂nh

hln-°p∂ ]¶v Xncn-®-dn™v hni-Zo-I-cn-°p-∂p.

$ kky-ß-fnse ]Zm¿Y- kw-h-l-\-Øn\v klm-bn-°p∂ `uXn-I-{]-{In-

b-Iƒ hni-I-e\w sNbvXv Ah-X-cn-∏n-°p∂p.

1. NphsS \¬Inb {]kvXm-h-\-I-fn¬ Acp-W-c-‡m-Wp-°-fpsS khnti-

j-X-I-fn¬ s]Sm-Ø-tXXv?

A) UnkvIv BIrXn

B) Nph∏p\ndw

C) hyXykvX BIr-XnIfp≈ \yq¢n-b-kv.

D) lotam-t•m-_n≥ ImW-s∏-Sp-∂p.

2. izmk-tIm-iw, lrZ-bw, ico-c-`m-K-ßƒ F∂n-h-bp-ambn _‘s∏´

Nn{XoI-cWw \nco-£n-°p-I.

Nn{XoIcWw ]I¿Øn hc®v izmk-tIm-i-sØbpw icoc`mK-ßsfbpw

lrZ-b-hp-ambn hc-Iƒ D]-tbm-Kn®v tbmPn-∏n-°p-I. c‡-Øns‚ k©mc-

]m-Xbpw ImWn-°-Ww.

izmk-tImiw

lrZbw

i-co-c-̀ m-K-ßƒ

heXv

G{Snbw

CSXv

G{Snbw

heXv

sh≥{Sn°nƒ

CSXv

sh≥{Sn-°nƒ
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A
B

3. kky-Øn-¬ Pe-Øns‚bpw eh-W-ß-fp-sSbpw kwh-l\w ImWn-°p∂

Nn{Xw \nco-£n-°q.

a. A, B F∂nh kqNn-∏n°p∂ kwh-l-\-I-e-Iƒ Xncn-®-dn-bp-I.

b. thcv hen-s®-Sp-°p∂ PesØ Ce-I-fn-se-Øn-°m≥ klm-bn-

°p∂ {]{In-b-Iƒ Gh?

c. Nne kky-ß-fn¬ kky-tkz-Z-\-\n-c°v hfsc IqSp-X-em-Wv. CXv

B {]tZ-isØ Pe-e-̀ y-Xsb _m[n-°ptam? F¥p-sIm≠v?

1. hnhn[ \nd-ß-fp≈ \q¬, sX¿tam-tImƒ XpS-ßn-bh D]-tbm-Kn®v Cc´

c‡-]-cy-b-\-Øns‚ amXrI \n¿an-°p-I. c‡{]hm-l-Øns‚ Znibpw

ImWn-°-Ww (HmIvkn-Ps‚ Afhv IqSnb c‡-ap≈ ̀ mKw ̨  Nph∏p\ndw,

HmIvkn-Ps‚ Afhv Ipd™ c‡-ap≈ `mKw ˛ \oe-\ndw)

2. lrZ-bm-tcmKykwc-£-W-hp-ambn _‘-s∏´ hnh-c-ßƒ tcJ-s∏-SpØn

imkv{X-]-Xn∏v Xbm-dm-°p-I.



InW¿ hr-Øn-bm-°m≥ Cd-ßnb
aq∂p bp-hm-°ƒ Ah-i-\n-e-bn¬

Xncp-h-\-¥-]pcw: InW¿ hrØn-bm-°m≥
Cd-ßnb aq∂p bphm-°sf Ah-i-\n-e-
bn¬ saUn-°¬ tIm-tfPv Bip-]-{Xn-
bn¬ {]th-in-∏n-®p. InW-‰n¬ BZyw Cd-
ßnb cmPohv F∂ bphm-hn\v t_m[-

£bw kw -̀hn-°p-∂Xp I≠ DSs\
kplr-Øp-°-fmb a‰p- c≠pt]¿
c£n-°m-\mbn Cd-ßp-I-bm-bn-cp-∂p.
izkn-°m≥ _p≤n-ap v́ A\p-̀ -h-s∏´
aqh-scbpw

]{X-hm¿Ø {i≤n-®-t√m. F-¥p-sIm-≠m-bn-cn°mw InW‰n¬ Cd-ßnb bphm-

°ƒ°v izmk-X-S w A\p-̀ -h-s∏-́ Xv? Pohs‚ \ne-\n¬∏n\v Ahiyw th≠

LS-I-ß-fm-Wt√m hmbp, Pew, Blmcw apX-em-bh. Blm-chpw Pe-hp-an-

√msX GXm\pw -Zn-h-k-sams° \ap°p Pohn-°m≥ Ign-t™°pw. F∂m¬

hmbp C√m-sXtbm?

Blm-c-Øn-eqsS e`n-°p∂ t]mj-I-L-S-I-ßƒ c‡-Øn-eqsS tImi-ß-fn¬

FØn-b-Xp-sIm-≠p-am{Xw Du¿Pw e`y-am-Ip-∂n-√. t]mj-I-L-S-I-ßfn¬ \n∂v

Du¿Pw kzX-{¥-am-°p-∂-Xn\v HmIvkn-P≥ A\n-hm-cy-am-Wv. A¥-co-£-hm-bp-

hnse HmIvkn-Ps\ ico-c-Øn-te°p kzoIcn°m≥ klm-bn-°p∂Xv izk-\-

hy-hÿbmsW∂v \nßƒ ]Tn-®n-́ p-≠-t√m.

a\p-jys‚ izk-\-hy-h-ÿ-bpsS `mK-ßƒ ]´nIs∏SpØq.

$

$

$
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izk-\nI (Bronchiole)

izk-\n-bpsS A{K-imJIƒ. hmbp
Ad-I-fn-te°p Xpd-°p∂ t\¿Ø Cu
Ipg-ep-I-fn¬ Xcp-Wmÿnhe-b-ßƒ
ImW-s∏-Sp-∂n-√.

\mkmZzmcw (Nostril)

izk-\-hm-X-I-ßƒ ico-c-Øn-\I-
tØ°pw ]pd-tØ°pw IS-°p∂
`mKw.

izk\n (Bronchus)

Ccp izmk-tIm-i-ßfn -te°pw
t]mIp∂ izmk-\m-f-Øns‚ imJ-Iƒ.
Chbnepw Xcp-Wm-ÿn-h-e-b-ß-ƒ
ImW-s∏-Sp-∂p.

\mkm-K-lzcw (Nasal cavity)

\mkm-Zzmc -sØbpw {Kk-\nsbbpw
_‘n-∏n-°p∂ ]mX. CXns‚ ̀ nØn-bn¬
t«jvahpw tcma-ßfpw ImW-s∏-Sp-∂p.

hmbp- Ad (Alveolus)

izk-\n-I-I-fpsS A{K-̀ m-KØp ImW-
s∏-Sp∂ Cem-kvXnI kz`m-h-ap≈
AXn-temeamb kvXcAd-Iƒ. hmbp
Ad-I-sf s]mXn™v [mcmfw c‡-
tem-an-I-Iƒ ImW-s∏-Sp-∂p. hmX-I-hn-
\n-abw \S-°p-∂Xv ChnsS h®mWv.

izmk-\mfw (Trachea)

'C' BIrXnbn-ep≈ Xcp-Wmÿnhe-
b-ßfm¬ _e-s∏-Sp -Ønb \o≠-
Ipg¬. izmk-\mfw kZm Xpd-∂n-cn-°p-
∂-Xn\v Cu he-b-ßƒ klm-bn-°p-∂p.

Ub{^w (Diaphragm)

DZ-cm-i-b-sØbpw Huc-

km-i-b-sØbpw  th¿

Xn-cn-°p∂ t]io-\n¿an-

X-amb `nØn.

Nn{Xo-I-cWw 4.1

izk-\-hy-h-ÿ-bpsS `mK-ßƒ

πqd (Pleura)

i z mk - tI m - isØ

s]mXn-™p≈ Cc-´-

kvXcw. Cu kvXc

]mfnIƒ°n-S-bnse

πqdm-{Zhw izmk-

tImi-hpw  Huc-km-i-

b-`n-Øn-bpw XΩn-ep

≈ L¿j-Ww Ipdbv

°p∂p.

\mkm-Zzmcw apX¬ hmbp-Ad hsc IS-∂p-t]m-Ip∂ A¥-co-£-hm-bp-hns‚

k©m-c-]m-X-bmWv izk-\-]-Yw. Xmsg \¬In-b Nn{Xo-I-c-W-w (4.1) kqN-I-

ß-fpsS ASn-ÿm-\-Øn¬ hni-I-e\w sNbvXv izk-\-hy-h-ÿ-bpsS `mK-

ßsfbpw Ah-bpsS {]tXy-I-X-I-sfbpw Ipdn®v Ipdn∏p Xbm-dm°q.
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Poh-imkv{Xw

izmk-tIm-i-ß-fn¬
hmbp \nd-bp-∂-Xp-sIm-≠mtWm
hmcn-sb-√n≥IqSv Db-cp∂Xv?

AtXm hmcn-sb-√n≥IqSv
Dbcp-tºmƒ izmk-tIm-i-ß-fn¬

hmbp \nd-bp-IbmtWm?

Zo¿L-ambn
izmtkm-Ozmkw sNbvXp-
t\m-°q. hmcn-sb-√n≥IqSv
Db-cp-Ibpw Xmgp-Ibpw

sNøp-∂n-t√?

Std - IX C

DOzmkw \nizmkw

kqN-I-ßƒ

$ izk-\-]-Y-Øn-eq-sS-bp≈ A¥-co£hmbp-hns‚ k©mc-]-m-X.

$ izk-\-]-Y-Ønse Xcp-Wm-ÿn-h-e-b-ß-fpsS {]m[m-\yw.

$ hmbp Ad-I-fpsS {]tXy-I-X-Iƒ.

A¥-co-£-hmbp izmk-tIm-i-Øn-te-°v

cmPp-hns‚ kwibØn\v DØcw \¬Imtam?

izmtkm-OzmkNe-\-ß-fpsS ASn-ÿm\w Huc-km-i-b-Øns‚ kt¶m-N-hn-

Im-k-ß-fm-Wv. CXp {Ia-ambn Bh¿Øn-°-s∏-Sp-∂p. Huc-km-ibw hnI-kn-

°p-tºmƒ DOzm-khpw kt¶m-Nn-°p-tºmƒ \nizm-khpw kw -̀hn-°p-∂p. Fß-

s\-bmWv Huc-km-ibw {Ia-ambn kt¶m-Nn-°p-Ibpw hnI-kn-°p-Ibpw sNøp-

∂Xv F∂p t\m°mw. Huc-km-i-b-sØbpw DZ-cm-i-b-sØbpw th¿Xn-cn-°p∂

Iam-\m-Ir-Xn-bn-ep≈ Ub{^w F∂ t]io-]m-fn-bp-sSbpw C‚¿tImÃ¬ t]in-

Iƒ F∂-dn-b-s∏-Sp∂ hmcn-sb-√p-Iƒ°n-S-bn-ep≈ {]tXy-I-Xcw t]in-I-fp-

sSbpw kwtbm-PnX{]h¿Ø-\-am-Wv Huc-km-i-b-Øns‚ hym]vXw IqSm\pw

Ipd-bm\pw CSbm°p-∂-Xv. hnh-c-Whpw Nn{Xo-I-cWhpw (4.2) hni-I-e\w

sNbvXv X∂n-cn-°p∂ ]´nI (4.1) ]q¿Øn-bm-°q.
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Ub{^w \nh-cp∂p.

C‚¿tIm-Ã¬ t]in-

IfpsS {]h¿Ø\w

aqew hmcn-sb-√p-Iƒ

Db-cp∂p.

DOzmkw

Nn{Xo-I-cWw 4.2  izk\ Ne-\-ßƒ

Huc-km-ibhym]vXw IqSp∂p.
Huc-km-iba¿Zw A¥co£
a¿ZtØ°mƒ  Ipd-bp-∂p.
hmbp AI-tØ°v {]th-in-
°p∂p.

C‚¿tIm-Ã¬ t]in-

IfpsS {]h¿Ø\w

aqew hmcn-sb-√p-Iƒ

Xmgp∂p.

Ub{^w hf-bp∂p.

\nizmkw

H u c - k m - i b h y m ] v X w
Ipdbp∂p. Huc-km-iba¿Zw
A¥co£ a¿ZtØ°mƒ
IqSp-∂p. hmbp ]pd-¥≈-s∏-
Sp∂p.

Nn{Xw 4.1

ssh‰¬ I∏m-kn‰n Af-°¬

DOzmkw \nizmkw

..........................  Ub{^w  ..........................

..........................  hmcn-sb-√p-Iƒ  ..........................

..........................  Huc-km-i-b-hym-]vXw  ..........................

..........................  Huc-km-iba¿Zw  ..........................

..........................  hmbp  ..........................

]´nI 4.1 Huc-km-ibNe-\ßfpw izmtkm—zmkhpw

DOz-kn-°p-tºmƒ AI-tØ°v FSp-°p∂ hmbp-hns‚ Afhv Ft∏mgpw Hcp-

t]m-se-bmtWm? \niz-kn-°p-tºmƒ ]pd-tØ°p t]mIp∂ hmbp-hns‚

Afthm?

Hcp km[m-cW DOzm-k-Øn-eqsS D≈n-te-s°-Sp-°p-Itbm \nizm-k-Øn-eqsS

]pd-¥-≈p-Itbm sNøp∂ hmbp-hns‚ Af-hmWv ssSU¬ thmfn-bw (Tidal
volume). CXv GI-tZiw Ac-en-‰-¿ hcpw.

F∂m¬ KmV-amb DOzm-k-Øn-\p-tijw i‡n-bmbn \niz-kn-°p-tºmƒ

]pdØp t]mIp∂ ]c-am-h[n hmbp-hns‚ Af-hmWv ssh‰¬ I∏m-kn-‰n (Vital
capacity). ssh‰¬ I∏m-kn‰n izk-\-{]-h¿Ø-\-ß-fp-sS-bpw Huc-km-i-b-t]-

in-I-fpsS IcpØn-s‚bpw kqN-I-ambn Icp-Xp-∂p. Btcm-Ky-ap≈ ]pcp-j≥am-

cn¬ ssh‰¬ I∏m-kn‰n GI-tZiw \me-c-en-‰dpw kv{XoI-fn¬ CXv aq∂p

en‰dpambn-cn-°pw.

ssh‰¬ I∏m-kn‰n Af-°mw

Nn{X-Øn-se-t∏mse (4.1) πmÃnIv Pmdp-Ifpw Ipg-ep-Ifpw

k÷o-I-cn-°pI. KmV-amb Hcp DOzm-k-Øn-\p-tijw

tNm¿∏v hmbv°p Np‰pw \√-hÆw tN¿Øp-h®v hmbp

H´pw ]pd-Øp-t]m-ImØ hn[w H∂masØ Pmdn-te°v
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HmIvkn-P≥

AI-tØ°v

CO2

O2

Acp-W-

c-‡m-Wp-°ƒ

hmbp AdbpsS `nØn

c‡-

tem-an-Im -

`nØn

Nn{Xw 4.2  hmbp Ad

     Im¿_¨

UtbmIvsskUv

]pd-tØ°v

Xz°n-t\-°mfpw
hnkvXo¿Wtam!

ico-csØ samØw s]mXn-bp∂ Xz°ns‚

{]X-e-hn-kvXo¿Ww c≠v NXpc{i ao‰¿

am{Xta D≈q. F∂m¬ c≠v izmk-tIm-

i-ß-fn-tebpw hmbp Ad-I-fpsS BsI

{]X-e-hn-kvXo¿Ww GI-tZiw 70 NXpc{i

ao-‰¿ BWv. AXm-bXv Hcp sS∂okv

tIm¿´ns‚ hnkvXo¿W-Øn\v Xpeyw!

C{Xbpw IqSnb {]X-e-hn-kvXo¿Ww izk-

\-hm-X-I-ß-fpsS hn\n-abw Ffp-∏-Øn¬

\S-°p-∂-Xn\v klm-bn-°p∂p.

i‡ambn DuXpI. c≠m-asØ Pmdn-te°v hogp∂ Pe-Øns‚ Afhv t\m°q.

CXv ssh‰¬ I∏m-kn-‰n°v B\p-]m-Xn-I-am-bncn°pw. \nß-fpsS ¢mknse

Ip´n-I-fpsS ssh‰¬ I∏m-kn‰n Is≠Øn Xmc-Xayw sNøq.

hmX-I-hn-\n-abw izmk-tIm-i-Øn¬

A¥co-£-hmbp izk-\-]-Y-Øn-eqsS k©-cn®v

hmbp Ad-Ifn¬ FØn-t®-cp-∂p-≠v. izk-\-hm-X-

I-ß-fmb HmIvkn-Ps‚bpw Im¿_¨ U-tbm-

Ivssk-Un-s‚bpw ssIam-‰-Øn\v hmbp Ad-I-fpsS

LS\ F{X-am{Xw A\p-tbm-Py-amWv?

Nn{Xhpw (4.2) hnh-c-Whpw hni-I-e\w sNbvXv

kqN-I-ß-fpsS ASn-ÿm-\-Øn¬ Ipdn∏p Xbm-

dm°n kb≥kv Ub-dn-bn¬ tN¿°q.

izmk-tIm-i-Øn-te°p {]th-in-°p∂ izk-\n-

bpsS A{KimJ-I-fmb izk-\n-I-Iƒ Xpd-°p-∂Xv

Zi-e-£-°-W-°n\v hmbpAd-I-fn-te-°m-Wv. hmbp

Ad-Iƒ izmk-tIm-i-Ønse izk-\-{]-X-e-Øns‚

hn-kvXo¿Ww h¿[n-∏n°p∂p. hmbp Ad-Isf Bh-

cWw sNbvXv [mcmfw c‡-tem-an-I-Ifp≠v. hmbp-

A-d-I-fpsS Dƒ`n-Øn -kZm Cu¿∏-ap-≈-Xmbn ImW-s∏-Sp-∂p. hmbp Ad-I-

fpsS `nØnbpw Ahsb Bh-cWw sNbvXn-cn-°p∂ c‡-tem-an-I-I-fpsS

`nØnbpw Hmtcm\nc -tIm-i-ß-fm¬ am{Xw \n¿an-X-am-Wv. Npcp-°-Øn¬ c‡-

tem-an-I-Ifnse  c‡Øns\bpw hmbp Ad-I-fnse hmbp-hn-s\bpw  XΩn¬

th¿Xn-cn-°p∂ {]X-e-Øn\v c≠v \nc tImi-ß-fpsS I\w am{Xta D≈q.

DOzm-k-th-f-bn¬ hmbp Ad-I-fn¬

HmIvkn-Ps‚ KmVX IqSp -Xepw

Im¿_¨ Utbm-Ivssk-Uns‚

KmVX Ipd-hp-am-Wv. F∂m¬ CXn¬

\n∂p hyXykvX-ambn c‡-tem-an-I-

I-fn¬ HmIvkn-Ps‚ KmV-X- Ipdhpw

Im¿_¨ Utbm-Ivssk-Uns‚

KmVX IqSp-Xep-am-Wv. X≥aqew

hmbp Ad-I-fn¬ \n∂pw  HmIvkn-P≥

Un^yq-j≥ hgn c‡-tem-an-I-I-fn-

te°pw c‡-tem-an-I-I-fn¬ \n∂v

Im¿_¨ UtbmIvsskUv hmbp

Ad-I-fn-te°pw hym]n-°p∂p.
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izmktImiØn¬

hmbp Adbn¬ \n∂v

HmIvknP≥ c‡Ønte°v

IeIfn¬

-Hm-Ivkn-P≥
tImi-ß-fn-te°v

Acp-W- c-‡m-Wp-°-fn¬ IeIfnse
c‡temanIIƒ

HmIvkolotam-t•m-_n≥

hmbp Ad

HmIvkn-P≥

lotam-t•m-_n≥

c‡-

tem-anI

Snjyq-{Z-h-Øn-eq-sS-

tImi -ß - f n - t e -

°p≈ HmIvkn -

Ps‚ Un^yq-j≥.

Ie-I-fnse tImi-ßƒ

HmIvkolotam-

t•m-_n≥

lotam-

t•m-_n≥

Nn{Xo-I-cWw 4.3  HmIvkn-Ps‚ Un^yq-j≥

A\o-anb

Btcm-Ky-ap≈ Hcp ]pcp-

j-\n¬ 100 an√n en‰¿ c‡-

Øn¬ icm-icn 15 {Kmapw

kv{XoI-fn¬ icm -icn 13

{Kmapw lotam-t•m-_n≥ ImW-

s∏-Sp-∂p. c‡-Ønse lotam-

t•m-_ns‚ Afhv Ipd-bp-tºm-

gmWv A\o-anb D≠m-Ip-∂-Xv.

kqN-I-ßƒ

$ hmbpAd-Ifpw izk\ {]X-e-hn-kvXo¿Whpw.

$ hmbp Ad-I-fpsSbpw c‡-tem-an-I-I-fpsSbpw `nØn-bpsS {]tXy-I-X.

$ izk\hmX-I-ß-fpsS KmV-Xm-hy-Xym-kw.

$ hmbp Ad-I-fnse hmX-I-hn-\n-a-bw.

lotam-t•m-_n-≥ C-s√-¶n¬

Un^yq-j\n-eqsS c‡-Øn-te°p {]th-in-°p∂ HmIvkn-

P≥ Fß-s\-bmWv tImi-ß-fn¬ FØp-∂Xv? Nn{XoI-

cWw (4.3) kqN-I-ß-fpsS ASn-ÿm-\-Øn¬ hni-I-e\w

sNbvXv Xmsg sImSp-Ø v̂tfmNm¿ v́ ]q¿Øo-I-cn-°q.

kqN-I-ßƒ

$ c‡-Ønse HmIvkn-P≥ kwh-l-\-L-SIw.

$ Hcp lotam-t•m-_n≥ X∑m-{Xbv°v hln-°m-hp∂ ]c-am-h[n HmIvkn-

P≥ X∑m-{X-I-fpsS FÆw.

$ HmIvkn-P\pw lotam-t•m-_n\pw kwtbm-Pn-®p-≠m-Ip∂ kwbp-‡w.

$ Ie-I-fn¬ FØp-tºmƒ c‡-tem-an-II-fnse HmIvkolo-tam-t•m-_n-

\p-≠m-Ip∂ am‰w.

lotam-t•m-_n≥ \n¿an-°p-∂-Xn-\p-th≠ Hcp {][m-\- L-SIw Ccp-ºv

X∑m{XIfm-Wv. `£-W-Øn¬ Ccpºv AS-ßnbncn-t°-≠-Xns‚ {]m[m\yw

a\- n-em-bt√m?
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ss•t°m-fn-knkv (Glycolysis)
tImi-izk\Ønse H∂mwL-́ w. •qt°m-kns\ ss]dp-
hnIv Bkn-Um°n am‰p-∂p. 2 ATP X∑m-{X-Iƒ e`y-am-
Ip∂p. tImi-{Z-hyØn¬ h®v \S°p∂ Cu {]h¿Ø-\-
Øn\v HmIvkn-P≥ Bhiy-an-√.

s{I_vkv ]cn-hrØn (Krebs' cycle)
tImi-iz-k-\-Ønse c≠mw-L´w. s{I_vkv ]cn-hrØn
ssat‰m-tIm¨{Un-b-bn¬ \S-°p-∂p. \nc-h[n cmk-am‰-
ß-fn-eqsS ss]dp-hnIv Bkn-Uv Im¿_¨ Utbm
IvsskUpw Pe-hp-ambn am‰-s∏-Sp-∂p. 28 ATP X∑m{XIƒ
e`y-am-Ip-∂p. Cu {]h¿Ø-\-Øn\v HmIvkn-P≥ Bh-iy-
am-Wv.

Nn{XoIcWw 4.4  tImi-iz-k\w ˛ L -́ßƒ

ssat‰mtIm¨{Unb

Du¿Pw kzX-{¥-am-Im≥

tImi-ØnseØp∂ HmIvkn-P≥ Fß-s\-bmWv Du¿tPm¬∏m-Z-\-Øn\v klm-

bn-°p-∂Xv? ico-c-Øn\v Du¿Pw e`y-am-°p∂ {][m\ t]mj-I-L-SIw •qt°m-

km-sW∂v \nßƒ°-dn-bm-at√m. tImi-Øn¬ h®v •qt°m-kn¬ \n∂v Du¿Pw

kzX-{¥-amIp∂ {]{In-b-bmWv tImi-iz-k-\w (Cellular Respiration). CXv c≠p

L -́ß-fm-bmWv \S-°p-∂-Xv. Nn{Xo-I-cWw (4.4) hni-I-e\w sNbvXv tImi-

iz-k-\-sØ-°p-dn®v Xmsg sImSp-Øn-cn-°p∂ ]´nI (4.2) ]q¿Øo-I-cn-°q.

kqN-Ißƒ ss•t°m-fn-knkv s{I_vkv ]cn-hrØn

tImi-iz-k-\-L´w \S-°p∂ `mKw

HmIvkn-Ps‚ Bh-iy-IX

e`y-amIp∂ ATP  X∑m-{X-

IfpsS FÆw.

D¬∏-∂-ßƒ

]´nI 4.2 tImi-iz-k\w

•qt°m-kn¬\n∂v Du¿Pw kzX{¥-am-Ip-∂-sX-ß-s\-sb∂v a\- n-em-b-t√m.

Xmsg sImSp-Øn-cn-°p∂ kqN-I-ß-fpsS ASn-ÿm-\-Øn¬ tImi-iz-k-\-

Øns‚ cmk-k-a-hmIyw ]q¿Øn-bm°q.

kqN-I-ßƒ

$ tImi-iz-k-\-Øn¬ ]s¶-Sp-°p∂ A`n-Im-c-I-ßƒ.

$ tImi-iz-k-\-Øn¬ cq]-s∏-Sp∂ D¬∏-∂-ßƒ.

............ + ................ tImi-iz-k\w
 ............ + ................ + 30 ATP
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7%

c‡-Ønse πmkva-

bn¬ ebn-®v

23%

lotam-t•m-_n-\p-ambn

tN¿∂v Im¿_-ant\m

lotam-•m-_n≥ cq]-

Øn¬.

70%

c-‡Ønse Pe-hp-

ambn {]h¿Øn®v

ss_Im¿_-tW-‰p-

I-fpsS cq]-Øn¬.

CO2

CO2

CO2

CO2

CO2

hmbp Ad

Snjyq-{Zhw

c‡-tem-anI

Nn{Xo-I-cWw 4.5 Im¿_¨ Utbm-Ivssk-Uns‚ ]pd-¥-≈¬

CO2 CO2
CO2

iz mk - tIm -i -ß - f n¬h® v
Im¿_-ant\m lotam-t•m-_n\pw
ss_Im¿_-tW‰pw XncnsI
Im¿_¨ Utbm-Ivssk-
Umbn amdp-∂p. Cu Im¿_¨
Utbm-IvsskUv hmbp Ad-I-
fn -te°v Un^yq -j\neqsS
hym]n-°p-∂p.

izk-\-{]-{In-b-bpsS ck-X{¥w a\- n-em-bt√m. tImiizk-\-{]{Inb hni-

I-e\w sNbvXv izk-\hpw {]Im-i-kw-t«-j-Whpw XΩn-ep≈ _‘w

Is≠Øn Xmsg sImSp-Øn-cn-°p∂ ]´nI (4.3) ]qcn-∏n-°q.

kqN-\-Iƒ  {]Imi-kw-t«-jWw           izk\w

[¿aw

{]h¿Ø\L´-ßƒ

A`n-Im-c-I-ßƒ

D¬∏-∂-ßƒ

]´nI 4.3 iz-k\hpw {]Im-i-kwt«-j-Whpw

Im¿_¨ Utbm-IvsskUv ]pd-tØ°v

izk-\-^-e-ambn tImi-ß-fn¬ Im¿_¨ Utbm-IvsskUpw Pehpw cq]-

s∏-Sp-∂p-≠-t√m. aq{X-Øns‚ cq]-Ønepw hnb¿∏ns‚ cq]-Ønepw ico-c-

Øn¬\n∂v Pew \o°w sNø-s∏-Sp-∂p-≠v. F∂m¬ tImi-iz-k-\-Øns‚

{][m\ Dt]m¬∏-∂-amb Im¿_¨ Utbm-IvsskUv tImi-ß-fn¬\n∂v Fß-

s\-bmWv \o°w sNø-s∏Sp-∂Xv? Xmsg sImSp-Ø Nn{Xo-I-cWw (4.5) kqN-

I-ß-fpsS ASn-ÿm-\-Øn¬ hni-I-e\w sNbvXv \nK-a-\-ßƒ kb≥kv Ub-

dn-bn¬ Fgp-Xq.

kqN-I-ßƒ

$ Snjyq-{Z-h-Øn-eq-sS-bp≈ Im¿_¨ Utbm-Ivssk-Uns‚ Un^yq-j≥.

$ Im¿_¨ Utbm-Ivssk-Uns‚ kwh-l-\w.

$ izmk-tIm-iØn¬ h®p≈ Im¿_¨ Utbm-Ivssk-Uns‚ ]pd-¥-≈¬.
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izk-\hy-h-ÿbpw B¥-c-k-a-ÿn-Xn-]m-e-\hpw

tImi-ß-fn¬\n∂v Im¿_¨ UtbmIvsskUv t]mep≈ hnk¿Py-h-kvXp-

°ƒ \o°w sNøm-Xn-cp-∂m¬ F¥p kw -̀hn-°pw? Xmsg X∂n-cn-°p∂ hnh-

cWw kqN-I-ß-fpsS ASn-ÿm-\-Øn¬ hni-I-e\w sNbvXv kb≥kv Ub-dn-

bn¬ Fgp-Xq.

tImi-ß-fn¬ \S-°p∂ sshhn-[y-am¿∂ Poh¬{]h¿Ø-\-ß-fmWv Pohs‚

ASn-ÿm-\w. Cu {]h¿Ø-\-ß-fpsS ^e-ambn  Im¿_¨ Utbm-IvsskUv,

Pew XpS-ßnb D¬∏-∂-ßƒ cq]-s∏-Sp-∂p. Poh¬{]-h¿Ø-\-ß-fpsS ^e-

am-bp-≠m-Ip∂ ]e D¬∏-∂-ßfpw \n›nX Af-hns\°mƒ IqSp-∂Xv ico-c-

Øns‚ k¥p-en-Xm-hÿbv°p ̀ wKw hcp-Øp-Ibpw Pohs‚ \ne-\n¬∏p-Xs∂

A]-I-S-Øn-em-°p-Ibpw sNøpw. DZm-l-c-W-am-bn, tImi-iz-k-\-̂ -e-am-bp-≠m-

Ip∂ Im¿_¨ Utbm-IvsskUv tImi-Øn-\-IØpw ]pd-Øp-ap≈ Pe-hp-

ambn {]h¿Øn®v Im¿t_m-Wn-°v BknUv D≠m-°pw. Im¿t_m-Wn-°v Bkn-

Uns‚ Afhv Db-cp-∂Xv ico-c-Øn-\p-≈nse Akn-Un‰n Db¿Øp-Ibpw AXp-

hgn B¥-c-]-cn-ÿn-Xn-bn¬ am‰-ap-≠m-°p-Ibpw sNøpw. CØcw A]-I-Sm-h-

ÿ-Iƒ Hgn-hm-°m-\p≈ am¿Kw B¥-c-]-cn-ÿn-Xn-bn¬ am‰-ap-≠m-°p∂

hkvXp-°sf bYm-k-abw \o°w sNøpI F∂-Xm-Wv. Cßs\ ico-c-Øn\v

lm\n-I-c-am-Ip∂ hkvXp-°sf \o°w sNbvXv ico-c-Øns‚ B¥-c]-cn-ÿnXn

\ne-\n¿Øp-∂-Xns\ B¥-c-k-a-ÿn-Xn-]m-e\w (Homeostasis) F∂p ]d-bp∂p.

Im¿_¨ Utbm-Ivssk-Uns\ ico-c-Øn¬\n∂p \o°w sNøp-∂-Xp-hgn

izk\-hy-hÿ B¥-c-k-a-ÿn-Xn-]m-e\Øn\v klm-bn-°p-∂p. izk-\-th-f-

bn¬ Ipd-s™m-c-fhv Pehpw \ocmhncq]-Øn¬ ico-c-Øn¬ \n∂p ]pd-¥-

≈p-∂p-≠v.

kqN-I-ßƒ

$ B¥-c-k-a-ÿnXn]me\w F∂mse¥v?

$ B¥-c-]-cn-ÿn-Xn-bn¬ Im¿_¨ Utbm-Ivssk-Uns‚ h¿[-\hv D≠m-

°p-∂ -tZm-jw F¥v?

$ B¥-c-k-a-ÿnXn]me-\-Øn¬ izk-\-hy-h-ÿ-bpsS ]¶v F¥v?

hmbp-hn-√m-sXbpw izk-\tam!

Nnebn\w _mIvSo-cn-b, boÃv XpS-ßnb Pohn-Iƒ HmIvkn-Ps‚ A`m-h-Ønepw

Pohn-°m≥ Ign-hp-≈-h-bm-Wv. Aß-s\-sb-¶n¬ Poh¬{]h¿Ø-\-ßƒ°p-

th≠ Du¿Pw Fß-s\-bmWv Ahbv°p e`n-°p-∂-Xv. Nn{Xo-I-cWw (4.6)

kqNIß-fpsS ASn-ÿm-\-Øn¬ hni-I-e\w sNbvXv \nK-a-\-ßƒ kb≥kv

Ub-dn-bn¬ Fgp-Xq.
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boÃv

Ahm-bp-iz-k\w

Nn{Xo-I-cWw 4.7

Ahm-bp-iz-k-\w ˛ t\ -́ßƒ

B¬°-tlmƒ, CO2

amhns\ ]pfn-∏n®v
am¿Z-h-ap-≈-Xm-°p∂p.

emIvSnIv BknUv
]mens\ ssXcm-°p∂p.

emIvtSm-
_m-kn-ekv
_mIvSo-cnb

•qt°mkv

2 ATP

ss]dp-hnIv BknUv

emIvSnIv BknUv  B¬°-tlmƒ + CO2

emIvSnIv BknUv s^¿sa-t‚-j≥ B¬°-tlmƒ s^¿sa-t‚-j≥

Nn{Xo-I-cWw 4.6  Ahm-bp-iz-k-\w

kqN-I-ßƒ

$ _mIvSo-cn-b-bn¬ ss]dp-hnIv Bkn-Un-\p-≠m-Ip∂ cmk-am‰w.

$ boÃv tImi-ß-fn¬ ss]dp-hnIv Bkn-Un-\p-≠m-Ip∂ cmk-am‰w.

Ahm-bp-iz-k\w hgn •qt°m-kn¬\n∂v Du¿Pw kzX-{¥-am°n emIvSnIv

BkntUm B¬°-tlmtfm \n¿an-°p∂ {]{In-bsb s^¿sa-t‚-j≥

(Fermentation) F∂p ]d-bp-∂p.

kq£va-Po-hn-I-fnse Ahm-bp-iz-k\ {]{In-b \nXy-Po-hn-X-Øn¬ \Ωƒ {]tbm-

P-\-s∏-Sp-Øp-∂p-≠v. NphsS \¬Inb Nn{Xo-I-cWw (4.7) kqN-I-ß-fpsS

ASnÿm-\-Øn¬ hni-I-e\w sNbvXv \nK-a-\-ßƒ kb≥kv Ub-dn-bn¬

FgpXq.

_
mI

vSo
-cnb b

oÃ
v

_mIvSo-cnb, boÃv F∂n-

hbpsS tImi-{Z-hy-Øn¬

kqN-I-ßƒ

$ ssXcm-Ip-tºmƒ ]mens‚ KpWw amdp-∂-Xv F-¥p-sIm≠v?

$ amhv ]pfn-®p- s]mßp-hm≥ ImcWw F¥mWv?
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koen-b-Iƒ

  izmk-tIm-i∏-́ mfw

hmbpAd-I-fn¬ s]mSn-]-S-e-ß-tfmSpw tcmKm-Wp-°-

tfmSpw G‰p-ap´n t]mcmSn {]Xn-Zn\w 50 Zi-e-£-tØmfw

amt{Im-t -̂Pp-Iƒ hoc-arXyp hcn-°p-∂p-≠v. \mw Adn-

bp-∂n√ F∂p-am-{Xw.

Nn{Xo-I-cWw 4.8

izk-\-hy-h-ÿ-bpsS

kzb-kw-c-£Ww

Nne {]tXyI kμ¿`-ß-fn¬ a\p-jy-cnepw Ahm-bp-iz-k\w \S-°m-dp-≠v.

ITn-\m-[zm-\-Øn¬ G¿s∏-Sp-tºmƒ t]io-tIm-i-ß-fnse Du¿tPm-]-tbmKw

h¿[n-°p-Ibpw HmIvkn-Ps‚ Afhv Xosc Ipd-bp-Ibpw sNøp-∂p. Cu kμ¿ -̀

Øn¬ t]io-tIm-i-ß-ƒ Du¿Pw D¬∏m-Zn-∏n-°p∂Xv Ahm-bp-iz-k\w hgn-

bmWv. CXns‚ ^e-ambn t]io-tIm-i-ß-fn¬ emIvSnIv BknUv cq]-s∏-Spw.

Icp-X-temsS izmk-tImiw

izk-\-hy-h-ÿbpsS Btcm-Ky-Øn\v lm\n-I-c-am-Ip∂ kml-N-cy-ßƒ

GsX√mamWv?

$

$

izkn-°p∂ hmbp-hn¬ AS-ßn-bn-cn-°p∂ s]mSn-]-S-e-ßƒ, tcmKm-Wp-°ƒ,

cmk-h-kvXp-°ƒ F∂n-h-sb√mw izmk-tIm-i-Øn¬ FØp∂Xv izk-\-hy-

h-ÿ-bpsS BtcmKyw XI-cm-dn-em-°pw. CØcw kml-N-cy-ß-fn¬\n∂pw

izmk-tImisØ kwc-£n-°p-∂-Xn-\p≈ kwhn-[m-\-ßƒ izk-\-hy-h-ÿ-

bn¬Øs∂-bp-≠v. NphsS sImSp-Ø Nn{Xo-I-cWw (4.8) hni-I-e\w sNbvXv

Ah GsX-√m-am-sW∂p Is≠Øq.

aq°v-˛-\m-km-K-lzcw

$ sNdp-tcm-a-ßƒ s]mSn-]-S-e-ß-sfbpw tcmKm-Wp-°-sfbpw XS-™p-
\n¿Øp-∂p.

$ s]mSn-]-S-e-ßfpw tcmKm-Wp-°fpw t«jva-kvXcw D¬∏m-Zn-∏n-°p∂
t«jva-Øn¬ IpSp-ßp-∂p.

$ t«jva-Ønse ssetkmsskw tcmKm-Wp-°sf \in-∏n-°p-∂p.

$ koen-bm-tIm-i-ß-fpsS koen-b-Iƒ s]mSn-]-S-e-ßfpw tcmKm-Wp-°-
fp-a-S-ßnb t«jvasØ {Kk-\n-bn-te°p \o°p-∂p.XpS¿∂v CXv A∂-
]-Y-Øn-te°v {]th-in-°p-∂p.

izmk-\mfw

$ izmk-\m-f-`n-Øn-bn¬ DS-\ofw ImW-s∏-Sp∂ t«jva
tImißfpw (Goblet cells) t«jva-{K-Ÿn-Ifpw D¬∏m-Zn-
∏n-°p∂ t«jva-Øn¬ tcmKm-Wp-°fpw s]mSn-]-S-e-ß-
fpw AIs∏-Sp∂p.

$ izmk-\mf `nØn-bnseØs∂ koen-bm-tIm-i-ßfpsS
koen-b-Iƒ s]mSn-]-S-e-ßfpw tcmKm-Wp-°-fp-a-S-ßnb
t«jvasØ {Kk-\n-bn-te°p \o°p-∂p.

hmbp-Ad

$ hmbpAdI-fn¬ ImW-s∏-Sp∂ {]tXy -I -Xcw
tImißfmb amt{Im-t -̂Pp-Iƒ (macrophages) tcmKm-Wp-
°sfbpw s]mSn-]-S-e-ß-sfbpw hngpßn \in-∏n-°p-∂p.

izk-\-hy-h-ÿ-bpsS kwc-£-W-

Øn\v \mw ]pe¿tØ≠ Btcm-

Ky-io-e-ßƒ Fs¥-√m-amWv?

N¿®-sNbvXv \nK-a -\ -ßƒ

kb≥kv Ub-dn-bn¬ Fgp-Xq.
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Fw n̂-koa

_m[n-°mØ

hmbp Ad-Iƒ
Nn{Xo-I-cWw 4.9

]pI-henbpsS tZmj-ßƒ

izmk-tIm-im¿_pZw (Lung Cancer)
]pI-bn-e-bn¬ AS-ßn-bn-cn-°p∂ A¿_p-Z-Im-cn-Iƒ

izmk-tIm-im¿_p-Z-Øn\v Imc-Wam-Ip-∂p.

A¿_pZw _m[n-

°mØ izmk-tImiw

A¿_pZw _m[n-®

izmk-tImiw

Fw^n-koa (Emphysema)
]pI-bn-e-bnse hnj-]-Zm¿Y-ßƒ hmbp

Ad-I-fpsS Cem-kvXn -IX \in-∏n -

°p∂Xpaqew Ah s]m´p-∂p. CXv

izk-\-{]-X-e-hn-kvXo¿Ww Ipdbv-°p-∂-

Xn\pw ssh‰¬ I∏m-kn‰n Ipd-bp-∂-

Xn\pw Imc-W-am-Ip-∂p.

Fw n̂-koa

_m[n-®

hmbp Ad-Iƒ

t{_mss¶-‰nkv (Bronchitis)
]pI-bn-e-bnse Sm¿, Im¿_¨tam-

tWm-IvsskUv Xpßnbh- hmbp-A-d-

I-fn¬ t«jvaw ASn -™p-Iq -Sp -

∂Xn\pw tcmKm-Wp-°ƒ s]cpIn

izmk-tIm-i-Øn\v ho°w D≠mIp∂-

Xn\pw Imc-W-am-Ip-∂p.

ho°w _m[n-

°mØ

izk-\n-I-Iƒ

ho°w _m[n-®

izk-\n--I-Iƒ

izmk-tIm-isØ XI¿°-cp-tX....

a\p-jy-cm-insb Im¿∂p-Xn-∂p∂ Hcp Zp»o-e-amWv ]pI-h-en. ]pI-hen aqe-ap-

≠m-Ip∂ izmk-tImi XI-cm-dp-Iƒ GsX-√m-amWv? Xmsg sImSp-Øn-cn-°p∂

Nn{Xo-I-cWw (4.9) hni-I-e\w sNbvXpw A[n-I-hn-h-c-ßƒ tiJ-cn®pw

¢mkn¬ skan-\m¿ kwL-Sn-∏n-°q.

izk-\-hm-X-I-ßƒ kky-ß-fn-te-°v

P¥p-°-sf-t∏mse kky-ßfpw izkn-°p-∂pt≠m? hnh-c-W-Øn-s‚ ASn-ÿm-

\-Øn¬ N¿®-sNbvXv kky-ß-fnse izk-\-sØ-°pdn®v \nK-a-\-ßƒ cq]o-

I-cn-°q.

Xmc-X-tay\ Du¿P-Øns‚ Bhiyw Ipd-hm-sW-¶nepw kky-ßfpw Du¿P-

Øn-\mbn •qt°mkns\ hnL-Sn-∏n-°p-∂p-≠v. CXn-\m-h-iy-amb HmIvkn-P≥

A¥-co-£-hm-bp-hn¬\n∂p Xs∂-bmWv kky-ßfpw BKn-cWw sNøp-∂Xv.

izk-\-hm-X-I-ß-fpsS hn\n-a-b-Øn\v kky-ß-fn¬ hnhn[ Xc-Øn-ep≈ kwhn-

[m-\-ß-fp-≠v. Ce-I-fnepw ]®-\n-d-ap≈ Cfw Imfi-ß-fnepw ImW-s∏-Sp∂
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Ce-I-ƒ°v Bky-c-{‘-ß-fn-eqsS
HmIvknP≥ In´p-∂p-≠v. ]t£, Fß-s\-bm-
Wmthm thcp-I-ƒ°pw Imfi-ßƒ°pw

HmIvkn-P≥ In´p-∂Xv?

Bky-c-{‘-ßsf°p-dn®v \nßƒ°-dn-hp-≈-Xm-W-t√m. Ch kky-ß-fnse

{][m\ hmX-I-hn-\n-ab tI{μ-ß-fmWv.

aoc-bpsS kwibw {i≤n-

®nt√. ioa-s°m∂, apcnß

F∂n-h-bpsS Imfihpw πmhns‚ thcpw lm‚ v se≥kv D]-tbm-

Kn®v \nco-£n-°q.

Imfi-Øn-s‚bpw thcn-s‚bpw D]cnX-e-Øn¬ [mcmfw sNdpkpjn-

c-ßƒ ImW-s∏-Sp∂nt√? Ch-bmWv se‚n-sk-√p-Iƒ (Lenticels) .
Imfi-Ønepw thcnepw hmX-I-hn-\n-abw \S-°p-∂Xv se‚nsk-√n-

eq-sS-bm-Wv. se‚n-sk-√nse tImi-ßƒ°nS-bneqsS Un^yq-j≥ hgn-bmWv

Imfi-Øn-\-I-tØ°pw ]pd-tØ°pw izk-\-hm-X-I-ß-fmb HmIvkn-P\pw

Im¿_¨ Utbm-IvsskUpw hn\n-abw sNø-s∏-Sp∂Xv.

{]mW-hm-bp-hmb HmIvkn-P≥ Pohn-I-fpsS \ne-\n¬∏n\v A\n-hm-cy-am-W-t√m.

`uam-¥-co-£-Øn¬ HmIvkn-P≥ kpe-̀ -am°p∂-Xn¬ kky-ß-fpsS ]¶v hf-

sc -h-ep-Xm-sW∂v \ap-°-dn-bmw. ]t£, {]Ir-Xn-bpsS taep≈ a\p-jys‚

A\n-b-{¥n-X-amb IS-∂p-I-b‰w hmbp-aen-\o-I-c-W-Øns‚ tXmXv {Iam-Xo-X-

ambn h¿[n∏n-°p-∂p. A¥-co-£-hmbp aen-\-am-Ip-∂Xv Pohs‚ \ne-\n¬∏ns\

{]Xn-Iq-e-ambn _m[n-°pw. `qan-bn¬ Pohs‚ kpK-a-amb \ne-\n¬∏n\v A\n-

hm-cy-amb ]cn-ÿn-XnbpsS kpÿnXn kwc-£n-t°-≠Xv \mtam-tcm-cp-Ø-cp-

sSbpw Npa-X-e-bm-Wv.

$ a\p-jy-\nse izk-\-hy-h-ÿ-bpsS LS\ Nn{Xo-I-cn®v hni-Zam°p∂p.

$ izk\{]h¿Ø-\-Øn¬ HmIvkn-Ps‚ hn\n-a-b-Øn¬ lotam-t•m-_n≥

hln-°p∂ ]¶v Xncn-®-dn™v hni-Zo-I-cn-°p-∂p.

$ t]mj-I-L-S-I-ß-fn¬ AS-ßn-bn-cn-°p∂ Du¿Pw kzX{¥am°p∂

{]{In-b-bn¬ HmIvkn-Ps‚ {]m[m-\yw hni-I-e\w sNbvXv Ah-X-cn-∏n-

°p-∂p.

Nn{Xw 4.3 se‚n-sk¬

HmIvkn-P≥Im¿_¨ Utbm-IvsskUv
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$ tImi-iz-k-\-Ønse hnhn[ L´-ßfpw Hmtcm L´-Ønepw cq]-s∏-

Sp∂ D¬∏-∂-ßfpw ]´n-I-s∏-SpØn tImi-iz-k-\-Øns‚ cmk-k-a-

hmIyw cq]o-I-cn-°p-∂p.

$ tImi-iz-k-\-Øns‚ D¬∏-∂-amb CO2 ]pd¥-t≈-≠-Xns‚ Bh-iy-IX,

]pd-¥-≈p∂ {]{Inb F∂nh Xncn-®-dn™v hni-Zo-I-cn-°p-∂p.

$ Ahm-bp-iz-k-\w, hmbp-iz-k\w F∂nh Xmc-Xayw sNbvXv Ah XΩn-

ep≈ hyXymkw DZm-l-c-W-k-lnXw hniZoIcn-°p-∂p.

$ izmk-tIm-im-tcmKyw \ne-\n¿Øp-∂-Xn\v ]men-t°≠ Imcy-ßƒ Xncn-

®-dn™v kz¥w Pohn-X-Øn¬ ]men-°p-∂-tXm-sSm∏w a‰p-≈-hsc t_m[-

h¬°-cn-°p∂ {]h¿Ø-\-ß-fn¬ ]¶m-fn-bm-hp-Ibpw sNøp-∂p.

$ kky-ß-fn¬ izk-\-hm-X-I-ß-fpsS ssIam-‰-Øn¬ se‚n-sk¬,

Bkyc{‘w F∂n-h-bpsS ]¶v hni-I-e\w sNbvXv Ah-X-cn-∏n-°p∂p.

1. hmbp Ad-I-fn¬\n∂v HmIvkn-P≥ Un^yq-j≥ hgn c‡-Øn-te°v {]th-

in-°p-∂-Xn-\p≈ Imc-Ww.

A) c‡-Ønse HmIvkn-Ps‚ KmV-X-°p-d-hv.

B) hmbp Ad-I-fpsSbpw c‡-tem-an-I-I-fp-sSbpw `nØn-bpsS I\w

Ipd-hv.

C) hmbp Ad-I-fn¬ HmIvkn-Ps‚ KmVX IqSp-X¬.

D) Ch-sb√mw

2. NphsS sImSp-Øn-cn-°p∂ c≠p {]h¿Ø\ßƒ \nco-£n-°q.

{]h¿Ø\w 1  C6H12O6 + 6O2                      6CO2 + 6H2O + Du¿Pw

{]h¿Ø\w 2  6CO2 + 6H2O  {]Imiw
       C6H12O6 + 6O2

a) Cu c≠p {]h¿Ø-\-ß-fn¬ kky-ß-fnepw P¥p-°-fnepw

\S°p∂ {]h¿Ø\w GXv?

b) kky-ß-fn¬ am{Xw \S-°p∂ {]h¿Ø\w GXv?

3. HmIvknP-s‚bpw Im¿_¨ Utbm-Ivssk-Un-s‚bpw kwh-l-\-Øn¬

lotam-t•m-_n≥ hln-°p∂ ]s¶¥v?

1. "]pI-hen Htc-k-abw Bfl-lXybpw sIme-]m-X-Ihpw' ˛ Cu {]kvXm-

h-\sb ASn-ÿm-\-am°n kvIqƒ sl¬Øv ¢_n¬ {]Z¿in-∏n-°m-\p≈

t]mÃ¿ Xbm-dm-°pI.

2. "h¿[n-®p-h-cp∂ izmk-tIm-i-tcm-K-ßƒ' F∂ hnj-bw Bkv]-Z-am°n

tNmZym-hen \n¿an®v tUmIvS-dp-ambn A`n-apJw \SØpI.



Cu hnk¿P-y-

h-kvXp-°sf ]pd-¥≈n

icocw B¥-c-k-a-ÿnXn

\ne-\n-¿-Øp-∂Xv Fß-

s\-bmWp So®¿?

tImi-ß-fn¬ \S-°p∂ Poh¬

{]h¿Ø-\-ß-fpsS Dt]m¬∏∂-ß-fmbn

[mcmfw hnk¿Py-h-kvXp-°ƒ D≠m-Ip-∂p-≠v.

Chsb ico-c-Øn¬ \n∂v \o°w sNbvXns√-¶n¬

B¥-c-k-a-ÿnXn XI-cm-dn-em°pIbpw Pohs‚

\ne\n¬∏p Xs∂ A]-I-S-Øn-

em-hp-Ibpw sNbvtX-°mw.

icocw B¥-ck-a-ÿnXn \ne-\n¿Øp-∂-sX-ß-s\-sb∂Xp kw_-‘n®v

\nß-fpsS [mc-W-Iƒ Fgp-Xq.

Poh¬{]h¿Ø-\-ß-fpsS ^e-ambn tImi-ß-fn¬ [mcmfw Dt]m¬∏∂-ßƒ

cq]-s∏-Sp∂ps≠∂v \nßƒ°-dn-bmw. Ch- \n›nX Af-hnepw IqSp-X-em-Ip-

∂Xv ico-cØn\v lm\n-I-c-am-Wv. izk\{]{In-b-bpsS Dt]m¬∏-∂-ß-fmb

Im¿_¨ Utbm-IvsskUpw Pehpw, Aant\m Bkn-Up-I-fpsS D]m-]-Nb

{]h¿Ø-\-^-e-am-bp-≠m-Ip∂ ss\{S-P≥ AS-ßnb kwbp-‡-ßfpamWv

a\pjy\nse {][m\ hnk¿Py-h-kvXp-°ƒ. Ch tImi-ß-fn¬\n∂p Snjyq-

{Z-h-Øn-te°pw AhnsS\n∂v c‡-Øn-te°pw hym]n-°p-∂p. c‡w Chsb

hnk¿P-\m-h-b-h-ß-fn¬ FØn-°p-∂p.
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CO2  ]pd-¥-≈p-∂p bqdnbbpw

Pehpw ]pd-¥-≈p-∂p.

ss\{S-P≥ kwbp-‡-amb

bqdnbbpsS \n¿amWw

hnb¿∏v, Pew,

eh-W-ßƒ F∂nh

]pd-¥-≈p∂p.

Nn{Xw 5.1  {][m\ hnk¿P-\m-h-b-h-ßƒ

c‡Øn¬\n∂v hnk¿P-y-h-kvXp-°ƒ \o°w sNbvXv B¥-c-ka-ÿnXn \ne-

\n¿-Øp∂ Ah-b-h-ßƒ GsXm-s°-bm-Wv? Nn{Xw (5.1) \nco-£n®v \nK-a-\-

ßƒ cq]o-I-cn-°q.

ico-c-Ønse {][m\ hnk¿P-\m-h-b-h-ßfpw Ah-bpsS apJy[¿ahpw a\- n-

em-b-t√m. ico-c-Øn¬\n∂p amen-\y-ßƒ \o°wsNøp-∂-Xn¬ Ic-fn\v {][m\

]¶p-≠v. ico-c-Øn¬ cq]-s∏-Sp∂Xpw ico-c-Øn-te°v {]th-in-°p-∂-Xp-amb

hnj-]-Zm¿Y-ßsf lm\n-I-c-a-√mØ hkvXp-°fm°n am‰p-∂Xv Ic-fm-Wv. CXn-

s\mcp DZm-l-c-W-amWv Atam-Wn-b-bn¬\n∂p bqdnb D¬∏m-Zn-∏n-°p-∂-Xv.

Fß-s\-bmWv ico-c-Øn¬ bqdnb \n¿an-°-s∏-Sp-∂-Xv?

bqdnb \n¿amWw

\¬In-bn-́ p-≈ hnh-c-Ww kqN-I-ßfpsS ASn-ÿm-\-Øn¬ hni-I-e\w sNbvXv

bqdnb \n¿am-W-sØ-°p-dn®v Ipdn∏p Xbm-dm°n ¢mkn¬ Ah-X-cn-∏n-°q.

t{]m´o-\p-IfpsS hnL-S-\-̂ -e-ambn Aant\m Bkn-Up-Iƒ cq]-s∏-Sp-∂p. icoc

\n¿amW {]h¿Ø-\-ßƒ°mh-i-y-amb ]pXnb t{]m´o-\pIƒ, cmkm·n-Iƒ

XpSßn hnhn[ ]Zm¿YßfpsS kwt«-j-W-Øn-\mbn Cu Aant\m Bkn-

Up-Isf D]-tbm-K-s∏-Sp-Øp-∂p. D]m-]-N-b-{]-h¿Ø-\-ß-fpsS ^e-ambn

Aant\m Bkn-Up-I-fn¬ \n∂p ss\{S-P≥ ASßnb ]e Dt]m-¬∏-∂-ßfpw

cq]-s∏-Sp-∂p-≠v. Ch-bn¬ G‰hpw lm\n-I-c-amb H∂mWv AtamWn-b. AXn-

\m¬ Atam-Wnb DS≥ Xs∂ ico-c-Øn¬\n∂p \o°w sNø-t∏-tS-≠-Xp-≠v.

tImi-ß-fn¬ cq]-s∏-Sp∂ Atam-Wnb Snjyq-{Zhw hgn c‡-Øn-te°v hym-

]n-°p-Ibpw c‡w AXn-s\ Ic-fn¬ FØn-°p-Ibpw sNøp-∂p. Ic-fn¬ h®v

cmkm·n-I-fpsS klm-b-Øm¬ Atam-Wnb Im¿_¨ U-tbm-IvsskUpw

Pehp-ambn tN¿∂v bqdnb Bbn amdp∂p.

Atam-Wnb + Im¿_¨ U-tbm-IvsskUv + Pew 

Cu {]h¿Ø\w ]e L´-ß-fm-bmWv \S-°p-∂-Xv. Xmc-X-ta-y\ hnjmwiw

Ipd-hp-≈Xpw PeØn¬ \∂mbn ebn-°p-∂-Xp-amb Hcp ]Zm¿Yam-Wv bqdnb.

bqdnb
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hr°

hr°m[a\n

Nn{Xw 5.2 hr°Ifpw A\p-_-‘ -̀ m-K-ßfpw

hr°mknc

aq{X-hmln

aq{X-k©n

kqN-I-ßƒ

$ t{]m´o-\p-I-fpsS hnL-S\^e-am-bp-≠m-Ip∂ D¬∏-∂w.

$ Aant\m Bkn-Up-I-fpsS hnL-S-\-̂ -e-am-bp-≠m-Ip∂, ico-c-Øn\v lm\n-

I-c-amb D¬∏∂w.

$ Ic-fn¬h®v Atam-Wn-bbv°v D≠m-Ip∂ am‰w.

hr°-Iƒ (Kidneys)

bqdn-b, eh-W-ßƒ, hn‰m-an-\p-Iƒ, ico-c-Øn\v tZmj-I-c-amb a‰p ]Zm¿Y-

ßƒ F∂n-h-sb√mw c‡-Øn¬\n∂v Acn®pam‰n ico-c-Øns‚ B¥-c-k-a-

ÿnXn ]men-°p-∂-Xn¬ {][m\ ]¶p-h-ln-°p∂ Ah-b-h-ß-fmWv hr°-Iƒ.

c‡w hr°-I-fn-eqsS IS-∂p-t]m-Ip-tºmƒ AXn-e-S-ßn-bn-cn-°p∂ amen-\y-

ßƒ Acn-®p-am-‰-s∏-Sp-∂p. Nn{Xw (5.2) \nco-£n®pw hnh-cWw hni-I-e\w

sNbvXpw a\p-jy-\nse hr°-Isfbpw A\p-_‘ Ah-b-h-ß-sfbpw Ipdn-

®p≈ ]´nI (5.1) ]q¿ØoI-cn°q.

a\p-j-y-\n¬ Hcp tPmUn hr-°-IfmWp≈-Xv.  DZ-cm-i-

b-Øns‚ ]n≥`m-K-Øp≈ amwk-t]-in-ItfmSp tN¿∂v

\s -́√ns‚ Ccp-h-i-Øp-am-bn-́ mWv Ch ImW-s∏-Sp-∂Xv.

]b¿aWnbpsS BIr-Xn -bn -ep≈ hr°-Iƒ°v

GItZiw 11 sk‚n-ao-‰¿ \ofhpw 5 sk‚n--ao‰¿

hoXnbpw 3 sk‚n-ao-‰¿ I\-hp-amWv D≈Xv. Hmtcm

hr°bpw Dd∏pw am¿Zh-hp-ap≈ Hcp Bh-c-W-Øm¬

s]mXn-b-s∏-́ n-cn-°p-∂p. alm-[-a-\nbn-¬\n∂v D∂-X-

a¿Z-Øn-ep≈ c‡w hr°m[-a\n (Renal artery) hgn

hr-°-I-fn¬ FØp-∂p. amen-\y-ßƒ \o°w sNø-s∏´

c‡w hr°-mknc (Renal vein) hgn alm-kn-c-bn-te°p

XncnsIt∏mhp-Ibpw sNøp-∂p.

kqN-I-ßƒ {]tXy-IX/`mKw

hr°-bpsS ÿm\hpw hep∏hpw

hr°-bn¬ c‡-sa-Øn-°p∂ Ipg¬.

hr°-bn¬\n∂p c‡w ]pd-tØ°v

hln-°p∂ Ipg¬.

]´nI 5.1

hr°-Iƒ bqdnb Dƒs∏-sS-bp≈ amen-\y-ßƒ \o°w sNøp-∂Xv Fß-s\-
bmWv?

Hmtcm hr°-bp-sSbpw Dƒh-iØv GXm≠v 12 e£-tØmfw kq£va Acn-∏-
I-fp-≠v. Ch-bmWv s\t{^m-Wp-Iƒ  (Nephrons). s\t{^m-Wp-IfmWv

hr°IfpsS LS\m]chpw Poh[¿Ω]chpamb ASnÿm\ LSIßƒ.
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A -̂d‚v shk¬ (Afferent
vessel) t_mam≥kv Im]v
kyq-fn-\p-≈n-te°v {]th-in-
°p∂ hr°-m[-a\n-bpsS
imJ.

C^-d‚ v shk¬

(Efferent vessel)
t•ma - -dp -e -knse

c‡-teman-IIƒ

tN¿∂v cq]-s∏-

Sp∂ c‡-°p-g¬.

t•ma-dp-ekv (Glomerulus) A -̂d‚v

shk¬ t_mam≥kv Im]vkyq-fn-\p-

≈n¬ h®v AXn-kq-£va-amb teman-

I-I-fmbn amdn-b -̀ m-Kw. Ch-bpsS

t\¿Ø `nØn-bn¬ ImW-s∏-Sp∂

kpjn-c-ßƒ kq£va Acn-°-en\p

klm-bn-°p-∂p.
_mly-\-fnIm temanIPmew
C^-d‚ v shk-ens‚ XpS¿®-
bmbn hr°m-\-fn-Ibv°v Np‰pw
ImW-s∏-Sp∂ c‡-tem-an-I-Iƒ.

t_mam≥kv Im]vkyqƒ (Bowmann's capsule)
˛ t•ma-dp-e-kn\v Np‰p-ambn Cc-́ -̀ n-Øn-bp≈
I∏p-t]m-ep≈ Bh-c-Ww.

tiJ-c-W-\mfn (Collecting duct)
hr°m-\-fnI h∂p tNcp∂

`mKw. aq{Xw tiJ-cn®v s]¬hn-

kn-te°v FØn-°p-∂p.

Im]vkyp -em¿ kvs]bvkv

(Capsular space) t_mam≥kv

Im]vkyq-fn-s‚ Cc´ `nØn-

Iƒ°n-S-bn-ep≈ ÿew.

Nn{XoI-cWw 5.2  s\t{^mWns‚ LS\

hr°m-\-fnI (Renal tubule)
t_mam≥kv Im]vkyq-fn -

s\bpw tiJ-c-W-\m-fn -

sbbpw _‘n-∏n -°p∂

\o≠ Ipg¬.

Nn{XoI-cWw 5.1 hr°-bpsS s\Sp-sI-bp≈ tOZw

s]¬hnkv ̨

Acn-∏-I-fn¬

\n∂v aq{Xw HgpIn

FØp∂ `mKw.

aq{X-hmln ˛ aq{XsØ hr°-bn¬\n∂pw

aq{X-k-©n-bn¬ FØn-°p-∂ Ipg¬.

tIm¿´Ivkv -̨  hr°-bpsS

Cfw \nd-ap≈ _mly-

`mKw. s\t{^m-Wnse

t_mam≥kv Im]vkyq-fp-

Iƒ ImW-s∏-Sp-∂p.

saUp√˛ hr°-bpsS

Ccp≠ \nd-ap≈ B¥-c-

`mKw. s\t{^m-Wp-I-fpsS

\o≠ Ipg-ep-Iƒ ImW-

s∏-Sp-∂p.
hr°m-[-a\n

hr°m-knc

Acn-°¬ {]{In-b°v s\t{^m-Wp-I-fpsS LS\ F{X-tØmfw A\p-tbm-P-y-

amWv? X∂n-cn-°p∂ Nn{Xo-I-cWw (5.2)   hni-I-e-\w sNbvXv s\t{^m-Wns‚

LS\bpambn _‘s∏´ ]´nI (5.2) ]q¿Øn-bm-°q.

 X∂n-cn-°p∂ Nn{XoI-cWw (5.1)hni-I-e\w sNbvXv hr°-bpsS B¥-c-L-S-

\sb°pdn®pw hr°-Iƒ°p-≈n¬ s\t{^m¨ {Iao-I-cn-®n-cn-°p-∂-Xn-s\-°p-

dn®pw Ipdn∏p Xbm-dm°n kb≥kv Ub-dn-bn¬ tN¿°q.
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1. kq£va Acn-°¬

Nn{Xw 5.3  s\t{^m¨ ˛ aq{X-Øns‚ cq]o-I-cWL -́ßƒ

2. ]p\-cm-Kn-c-Whpw

{kh-Whpw

3. Pe-Øns‚ BKn-cWw

1. kq£va Acn-°¬ (Ultra filtration)

c‡w t•ma-dpe-knse kpjn-c-ß-fn-eqsS Acn-°¬ {]{In-bbv°v hnt[-b-am-

Ip∂p. A -̂d‚ v shk-ens\ At]-£n®v C -̂d‚ v shk-en\v hymkw Ipd-

hmbXn-\m¬ t•madp-e-knse c‡-a¿Zw Dbcp-∂p. CXv Acn-°¬ {]{In-bbv°v

klm-b-I-am-Wv. kq£va -A-cn-°-ens‚ ^e-ambn cq]wsIm≈p∂ t•ma-dpem¿

s\t{^m-Wns‚ `mK-ßƒ {]tXy-IXIƒ

t_mam≥kv Im]vkyqƒ

]´nI 5.2  s\t{^m-Wns‚ `mK-ßfpw {]tXy-I-X-Ifpw

aq{Xw cq]-s∏-Sp-∂-sX-ßs\?

aq{Xw cq]-s∏-Sp-∂Xv hr°-IfnemsW∂v \nßƒ°dn-bm-a-t√m. kq£va Acn-

°¬, ]p\-cm-Kn-c-Whpw {khn-°epw, Pe-Øns‚ BKn-cWw F∂n-ßs\ aq∂p

L´-ß-f-S-ßnb k¶o¿W-amb Hcp {]{In-b-bn-eq-sS-bmWv aq{Xw cq]s∏-Sp-

∂Xv. Nn{Xhpw (5.3) hnh-c-Whpw hni-I-e\w sNbvXv Cu {]{In-b-sb°p-dn®v

Ipdn∏p Xbm-dm°q.
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^n¬t{S‰v Im]vkypem¿ kvs]bn-kn¬ tiJ-cn-°-s∏-Sp-∂p. πmkvatbmSv kam-

\-amb LS-\-bmWv t•ma-dpem¿ ^n¬t{S-‰n\p≈-Xv. CXnse {][m\ LS-I-

ßƒ NphsS \¬In-bn-cn-°p-∂p.

t•ma-dpem¿ ^n¬t{S‰v ˛ LS-I-ßƒ

$ Pew

$ •qt°mkv

$ Aant\m BknUpIƒ

$ tkmUnbw, s]m´m-kyw, Im¬kyw F∂hbpsS Atbm-Wp-Iƒ

$ hn‰m-an-\p-Iƒ, bqdnb, bqdn-Iv B-knUv, {Inbm-‰n\n≥ XpS-ßn-bh.

2. ]p\-cmKn-c-Whpw {kh-Whpw (Reabsorption and secretion)

Im]vkypem¿ kvs]bn-kn¬\n∂v t•ma-dp-em¿ ^n¬t{S‰v hr°m-\-fn-IbneqsS

tiJ-cW\mfn-bnte°p Hgp-Ip-tºmƒ ico-c-Øn¬ \ne-\n¿tØ≠ Ah-iy-

h-kvXp-°-fmb •qt°mkv, Aant\m BknUv XpS-ßn-bh ]q¿W-am-bpw

tkmUnbw, s]m´mkyw, Im’yw XpSßnb Atbm-Wp-Ifpw Pehpw `mKn-I-

ambpw _mly-\-fn-Im-tem-an-Im-Pm-e-Øn-te°v ]p\-cm-Kn-cWw sNø-s∏-Sp-∂p.

kq£va Acn-°en\p -tijhpw c‡-Øn¬ A[n-I-ambn tijn-°p∂ bqdn-b,

s]m´mkyw, ssl{U-P≥ Atbm-Wp-Iƒ XpS-ßn-bh _mly-\-fn-Im-tem-an-Im-

Pm-e-Øn¬ \n∂v hr°m-\-fn-I-I-fn-te°v {khn-°s-∏S-p-Ibpw sNøp∂p-≠v.

3. Pe-Øns‚ BKn-cWw (Water absorption)

t•ma-dp-em¿ ^n¬t{S-‰n¬\n∂v A[n-I-ap≈ Pew tiJ-cW\mfn-bn¬ h®v

BKn-cWw sNø-s∏-Sp-∂p. X¬^-e-ambn t•ma-dp-em¿ ^n¬t{S‰v aq{X-ambn

amdp-∂p. c≠p hr°I-fn-ep-ambn an\n-‰n¬ GI-tZiw 127 ml t•madp-em¿

^n¬t{S‰v cq]-s∏-Sp-∂p≠v. CXn¬ 126 ml Dw c‡-Øn-te°v ]p\-cm-Kn-cWw

sNø-s∏-Sp-∂p. tijn-°p∂ `mK-amWv aq{Xw.

kqN-I-ßƒ

$ kq£va Acn-°¬ {]{In-b-bn¬ A -̂d‚ v, C^d‚ v shk-ep-I-fpsS ]¶v.

$ Im]vkypem¿ kvs]bn-kn¬ tiJ-cn-°p∂ t•ma-dp-em¿ ^n¬t{S-‰nse

LS-I-ßƒ.

$ ]p\-cm-Kn-c-W-Øn¬ hr°m-\-fn-I-bpsS ]¶v.

$ _mly-\-fn-Im-tem-anImPme-Øn¬ \n∂p≈ {kh-Ww.

$ tiJ-c-W-\m-fn-bnse ]p\-cm-Kn-c-Ww.
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kq£va-
Acn-°¬,

]p\-cm-Kn-
cWhpw

{khWhpw,
Pe-Øns‚
BKn-cWw

Poh¬ {]h¿Ø-\-ß-fp-sS -

^-e-am-bp-≠m-Ip∂

lm\n-I-c-amb hkvXp-°ƒ.

c‡-Øn¬ Ie-cp-∂p.

B¥-c-k-a-ÿn-Xn-bn¬ hy-Xn-

bm\-Øn\v km[-yX.

Nn{Xo-I-cWw 5.3 hr°-Ifpw B¥-c-k-a-ÿnXn]me-\hpw

amen-\y-ßƒ

]pd-¥-≈-s∏-Sp-∂p.

c‡w

ip≤o-I-cn-°-s∏-Sp-∂p.

B¥-c-ka--ÿnXn

]p\ÿm-]n-°-s∏-Sp∂p.

1.5 en‰¿
aq{Xap≠m-Im≥

ico-c-Øn-ep≈ c‡w apgp-h\pw

24 aWn -°q -dn -\p -≈n¬ 350

XhWsb¶nepw hr-°-I-fn-eqsS

IS-∂p-t]m-Ip-∂p≠v. 1800 en‰¿

c‡w Acn-®mWv 170 en‰¿ t•ma-

dp-em¿ ^n¬t{S‰v D≠m-Ip-∂-Xv.

170 en‰¿ ^n¬t{S-‰n¬ \n∂v 1.5

en‰¿ aq{Xw D≠m-Ip-∂p.

aq{X-Ønse LS-I-ßƒ
Pew : 96%
bqdnb : 2%
bqdn-°v B-knUv, {Inbm-‰n\n≥, NaCl, KCl,
t^mkvt^‰v, Im¬kyw eh-W-ßƒ

XpS-ßnbh. : 2%
lotam -t•m -_ns‚ hnL-S -\ -^-e-am -bp -≠m-Ip∂

bqtdmt{Imw (Urochrome) F∂ h¿W-I-amWv aq{X-Øn\v

Cfwa™ \ndw \¬Ip-∂Xv.

aq{Xw tiJ-c-W-\mfnbn¬\n∂v s]¬hn-kn-eqsS (Pelvis)
aq{X-hm-ln (Ureter) bnse-Øp-∂p. XpS¿∂v aq{Xk©n-

bn¬ (Urinary bladder) Xm¬°m-en-I-ambn kw -̀cn-°-s∏-Sp-∂p. aq{Xk©n \nd-

bp-∂-Xn\-\p-k-cn®v aq{X-i-¶-bp-≠m-hp-Ibpw  aq{X-\mfn (Urethra) hgn aq{Xw

]pd-¥-≈-s∏-Sp-Ibpw sNøp-∂p.

aq{X-sam-gn-°p-tºmƒ aq{Xm-ibw, aq{X-\mfw F∂n-hn-S-ß-fnse tcmKm-Wp°sf

Igp-In-°-f-bpI F∂ {]h¿Ø\wIqSn \S-°p-∂p-≠v. Znh-tk\ 2˛3 en‰¿ sh≈-

sa-¶nepw IpSn-°p-∂Xv aq{X-]-Y-Ønse AWp-_m[ Hgn-hm-°p-∂-Xn\v klm-

b-I-am-Wv. Zo¿L-t\cw aq{X-sam-gn-°msX \nb-{¥n-°pIhgn aq{X-]-Y-Øn¬

aq{Xm-i-b-Ønepw D≠m-Im-\n-S-bp≈ _mIvSo-cn-bIsf ]pd-¥-≈m-\p≈ km[yX

XS-bp-I-bmWv \mw sNøp-∂-Xv. CXp- aq{Xm-i-b-Øns‚ B¥-c-kvXc-Øn¬

AWp-_m-[-bp-≠m°ntb°mw.

B¥-c-k-a-ÿnXn]me-\-Øn¬ hr°-I-fpsS ]¶v

B¥-c-k-a-ÿn-Xn-]m-e-\-Øn¬ {][m-\- ]¶p hln-°p∂ Ah-b-h-amWv hr°.

Fß-s\-bm-Wv hr° B¥-c-k-a-ÿn-Xn-]m-e-\-Øn\v klm-bn-°p-∂Xv?

\¬In-bn-́ p≈ Nn{Xo-I-cWw (5.3) hni-I-e\w sNbvXv B¥-c-k-a-ÿnXn]me-

\-Øn¬ hr°-I-fpsS ]¶ns\°pdn®v Ipdn∏p Xbm-dm-°q.
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hr°-tcm-K-ßƒ

bpdo-anb  (Uremia)
$ c≠p hr°-Ifpw Htc-t]mse {]h¿Ø\cln-X-am-Ip-∂-Xp-

aqew bqdn-bbpw a‰p hnk¿Py-h-kvXp-°fpw Acn-®p-am-‰-s∏-

SmsX c‡-Øn¬Øs∂ \ne-\n¬°p∂ Ah-ÿ.

$ hnf¿®, ico-c-̀ mcw Ipd-bp-I, Xe-I-d-°w, izmk-X-S- w, hb-

dn-f°w XpS-ßn-bh e£-W-ßƒ.

$ lotam-U-bm-en-kn-tkm hr°-am-‰n-hbv-°tem ]cn-lm-cw.

Nn{Xo-I-cWw 5.4  hr°tcm-K-ßƒ

s\ss{ -̂‰nkv  (Nephritis)
$ ico-c-Øn-ep-≠m-Ip∂ AWp-_m-[tbm hnj-

_m-[-tbm-aqew hr°-Iƒ°p-≠m-Ip∂ ho°w.

$ Ie-ßn-bXpw ISpw- \n-d-tØm-SpIq-Sn-b-Xp-amb

aq{Xw, ]pdw-th-Z-\bpw ]\n-bpw, apJØpw

IW-¶m-enepw ho°w.

hr°-bnse I√v  (Kidney stone)
$ hr°-bntem aq{X-]-Y-Øntem Im¬kyw eh-W-

ßƒ Xcn-I-fmbn ASn-™p-Iq-Sp-∂p.

$ ASn-h-b-‰n¬ thZ-\, aq{X-X-S- w, Xe-I-d-°w,

O¿Zn F∂nh e£-W-ßƒ.

hr°-tcm-K-ßƒ

sX‰mb Btcm-Ky-io-e-ßfpw Pohn-X-ssi-en-Ifpw tcmKm-Wp-_m-[bpw ]e-

t∏mgpw hr°-I-fpsS A\m-tcm-Ky-Øn-\v CS-bm-°p∂p. NphsS sImSp-Øn-cn-

°p∂ Nn{Xo-I-cWw (5.4) hni-I-e\w sNbvXpw A[n-I-hn-hcw tiJ-cn®pw

hr°-tcm-K-ß-sf-°p-dn®v eLp-teJ Xbm-dm-°q.

hneyw sPmlm≥

tImƒ v̂

lotamUbm-en-knkv (Haemodialysis)

hr°-Iƒ ]q¿W-ambpw XI-cm-dn-em-Ip∂ kml-N-c-y-Øn¬ c‡-Ønse amen-

\-y-ßƒ \o°w sNøp-∂-Xn\v B[p-\nI sshZ-y-imkv{Xw \n¿tZ-in-°p-∂ am¿K-

a-mWv lotamUbm-en-knkv.

c‡w Ir{Xnahr°-bn-eqsS (Haemodialyser)  IS-Øn-hn´v ip≤o-I-cn-°p∂

kmt¶-XnIhnZ-y-bmWv lotamUbm-en-knkv. BZ-ysØ Ir{Xnahr° cq]-I-

ev]-\- sN-bvXXv 1944 ¬ U®v tUmIvS-dmb hneyw sPmlm≥ tImƒ v̂ BWv.

X∂n-cn-°p∂ Nn{Xo-I-cWw (5.5) hni-I-e\w sNbvXv lotamUbm-en-knkns‚

L -́ßƒ kb≥kv Ub-dn-bn¬ FgpXq.
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Acq¿: Ccp-hr-°-Ifpw XI-cm-dn-emb hnZym¿Yn°v kl-]m-Tn-I-fpsS klm-

b-l-kvXw. Ggmw-¢mkv hnZym¿YnbpsS NnIn-’-bv°mbn kl-]m-Tn-Iƒ

[\-k-lmbw \¬In. hnZym¿Yn-bpsS amXm-hmWv hr° \¬Ip-∂-Xv.

kl-]m-Tn°v Iq´p-Im-cpsS klm-b-lkvXw

1. [a-\n-bn¬\n∂v amen-\yßfpsS Af-hp-Iq-

Snb c‡w Ubm-en-knkv bqWn-‰n-te°v IS-

Øn-hn-Sp-∂p. c‡w I -́]n-Sn-°p-∂Xv XS-bp-

∂Xn\v sl∏m-cn≥ tN¿°p-∂p.

3. ip≤o-I-cn-°-s∏´ c‡w as‰mcp Ipg-en-eqsS

XncnsI knc-I-fn-te°v IS-Øn-hn-Sp-∂p.

2. skt√m-s -̂bn≥ Syq-_n-eqsS c‡w HgpIptºmƒ

Un^yq-j-\n-eqsS c‡-Ønse amen-\-y-ßƒ Ubm-

en-knkv {Zmh-I-Øn-te°v \o°w sNø-s∏-Sp-∂p.

Nn{XoIcWw 5.5 lotamUbm-en-kn-kv

hr° -am-‰nhbv-°¬

c‡w ip≤o-I-cn-°p-∂-Xn\v Btcm-Ky-ap≈ Hcp hr°

aXn-bm-Ipw. F∂m¬ c≠p hr°-Ifpw XI-cm-dn-em-Ip-

tºmƒ Poh≥ \ne-\n¿Øp-∂-Xn-\p-th≠n as‰m-cm-

fn¬\n∂v {]h¿Ø-\-\n-c-X-amb hr°- kzo-I-cn-t°≠n-

hcpw. A]-I-S-Øntem at‰m s] v́ ac-W-s∏-Sp∂ Bfp-

sStbm ]q¿W Btcm-Kyhm\mb Bfp-sStbm hr°

c‡-{Kq-∏p-I-fpsS s]mcp-Ø-Øn-\-\p-k-cn®v am‰nhbv-

°m-hp-∂-Xm-Wv. hr°- am-‰n-hbv-°p-tºmƒ {]h¿Ø-

\-c-ln-X-amb hr°-Iƒ \o°w sNøp-∂n√. ]Icw  ]pXnb hr° ]gb hr°-

bpsS NphsS, Nn{X-Øn¬ (5.4)  ImWn-®n-cn-°p-∂-Xp-t]mse kzoI¿Øm-hns‚

hr°-[-a-\n-bp-ambpw hr°kn-c-bp-ambpw _‘n-∏n-°p-∂p. IqSmsX, ]pXnb

hr°-bpsS aq{X-hm-ln- kzoI¿Øm-hns‚ aq{X-k-©n-bp-ambpw _‘n-∏n-°p-

∂p. kzoI¿Øm-hns‚ icocw Cu hr°sb ]q¿W-ambpw kzoI-cn-°p-tºmƒ

am{Xta hr°-am-‰n-hbv-°¬ hnP-b-I-c-am-Ip-∂p-≈q.

NphsS \¬In-b ]{X-hm¿Ø {i≤n-°q.

Nn{Xw 5.4 hr°- am-‰n-h-bv°¬

am‰nh®

hr°

tUm. tPmk v̂ C.

apsd

BZy-ambn hr°-
am-‰nhbv-°¬
ikv{X-{Inb

\S-Øn

hr°-Iƒ XI-cm-dn-em-b-h-tcmSv CØcw kao-]\w \ap°pw kzoI-cn-°m-a-t√m.
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sl∏-ss‰-‰nkv ˛ ]e-hn[w

hnhn[ Imc-W-ß-fm¬ Ic-fn-\p-≠m-Ip∂

ho°hpw X∑q-e-ap-≠m-Ip∂ tcmKm-h-ÿ-

bp-amWv sl∏-ss‰-‰n-kv. sshdkv, _mIvSo-

cnb, hnj-h-kvXp-°ƒ, el-cn-a-cp-∂p-Iƒ,

aZyw XpS-ßnbh sl∏-ss‰-‰nkv (Hepatitis)
tcmK-Øn\p Imc-W-am-Imw. sl∏-ss‰-‰nkv

A, B, C, D, E F∂o-bn-\-ßƒ sshdkv _m[-

aq-eamWp-≠m-Ip∂Xv. aen-\-P-ehpw `£-

Whpw D]-tbm-Kn-°p-∂-Xv, kpc-£n-X-a-

√mØ ssewKn-I-_-‘-ßƒ, AWp-\m-i\w

hcp-ØmØ kndn©v, kqNn F∂nh D]-

tbmKn®v IpØn-h-bv°p-∂-Xv, tcmKw-

_m[n® Bfn¬ \n∂p≈ c‡-kzo-I-cWw

F∂n-h-bn-eqsS sl∏-ss‰-‰nkv tcmKw ]S-

cp-∂p. sl∏-ss‰-‰nkv B hfsc km[m-c-W-

bmbn I≠p-h-cp -∂Xpw A]-I-S-Im-cn -

bpamWv.

Icƒ (Liver)

ico-c-ØnseØp∂ hnj-h-kvXp-°sf \n¿ho-c-y-am-°p-∂-Xn¬ kp{][m\-

]¶p-h-ln-°p∂ Ah-b-h-am-Wv I-cƒ. hnj-h-kvXp-°-fp-am-bp≈ h¿[n®

kº¿°w IcƒtIm-i-ß-fpsS \mi-Øn\p Imc-W-am-Ipw. F∂m¬

ico-c-Ønse G‰hpw henb {KŸn-bm-b Ic-fn\v a‰v Ah-b-h-ßsf

At]-£n®v \in®pt]mIp∂ tImi-ßsf ]p\¿\n¿an-°m-\p≈ Ignhp≠v.

Ic-fns‚ ]p\cp¬∏m-Z-\-ti-jn-tb°mƒ IqSnb Af-hn¬ tImi-ßƒ \in-

°p-∂Xv A¥n-a-ambn Ic-fns‚ samØ-amb \mi-Øn-te°p \bn-°pw.

aZ-y-]m\w Hgn-hm-t°≠ Zp»o-e-am-sW∂v ]d-

bp-∂Xv F¥p-sIm-≠m-Wv?

\¬In -bn -´p≈ hnh-cWw hni-I-e\w

sNbvXpw A[n-I-hn-h-c-ßƒ tiJ-cn®pw

¢mkn¬ Hcp skan-\m¿ \S-Øq.

aZy-]m-\-Øn-eqsS ico-c -Øn-se-Øp∂

B¬°-tlmƒ hnL-Sn-∏n®v \n¿ho-cy-am-

°p∂ {]h¿Ø\w \S-Øp-∂Xv Icƒ

tImi-ß-fm-Wv. CXns‚ ^e-ambn Icƒ

tImi-ßƒ°v \miw kw -̀hn-°p-∂p. Ir{Xna

LS-I-ß-f-S-ßnb `£Ww Ign-°p-tºmgpw

CXp-X-s∂-bmWv kw -̀hn-°p-∂-Xv. aZ-y-]m\w

Hgn-hm-t°-≠-Xns‚bpw hnjmwiw C√mØ

`£Ww Ign-t°-≠-Xns‚bpw {]m[m-\yw

a\- n-em-bt√m.

Nn{Xw 5.5 Icƒ

Xz°v (Skin)

hr-°-Iƒ, Icƒ F∂nh IqSmsX hnk¿P\{]{In-b-bn¬

]¶p hln-°p∂ as‰mcp Ah-b-h-amWv Xz-°v.  a\p-

jyico-c-Ønse G‰hpw henb Ah-b-h-am-b Xz°n¬

20 e£-Øn\pw 50 e£-Øn-\p-an-S-bn¬ tkz-Z-{K-Ÿn-Ifp-

s≠-∂mWv IW-°v. hf-™p-]n-cn™p InS-°p∂ Hcp

\o≠ Ipg-emWv tkz-Z-{K-Ÿn. Ipg-ens‚ A{Kw Xz-°ns‚

D]-cn-X-e-Øn-te°v Xpd-°p-∂p. tkz-Z-{K-ŸnbpsS ASn-

`mKw c‡-°p-g-epIfm¬ Np‰-s∏-́ n-cn-°pw. Cu `mK-Øp-

tkzZ-{KŸn

Nn{Xw 5.6 Xz°v
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Pohn hnk¿Py-hkvXp hnk¿P-\m-h-bhw

Aao_

aÆnc

jUv]Zw

a’yw

Xhf

Dc-K-ßfpw

]£n-Ifpw

Atam-Wn-b,

 ico-cØn¬ A[n-I-ambn

FØp∂ Pew

bqdn-b, Atam-Wn-b, Pew

bqdnIv BknUv

Atam-Wnb

bqdn-b

bqdnIv Bkn-Uv

{]tXyI hnk¿P-\m-h-b-h-ßƒ C√.

tImi-Øn-\p-≈nse kt¶mNt^\w

(Contractile vacuole) Cu [¿aw \n¿h-ln-

°p-∂p.

s\{^o-Un-b- (Nephridia) icoc Adbn¬

\n∂p hnk¿Py-h-kvXp-°ƒ tiJ-cn®v

ico-tcm-]-cn-X-e-Øn-ep≈ kpjncw hgn

]pd-¥-≈p-∂p.

A∂-]-Y-tØmS-\p-_-‘n®v ImW-s∏-

Sp∂ am¬]o-Pn-b≥ \fn-I-Iƒ (Malphigian
tubules) ico-c-{Z-h-Øn¬\n∂p amen-\y-

ßsf th¿Xn-cn®v Zl-\m-hin-jvS-ß-tfm-

sSm∏w ]pd-¥-≈p-∂p.

hr°-Iƒ Acn-®p-am-‰nb hnk¿Py-hkvXp

t\cn´v Pe-Ønte°p hnk¿Pn-°-s∏-

Sp∂p.

hr°-Iƒ amen\yw Acn®p am‰n aq{X-

cq]-Øn¬ ]pd-¥-≈p∂p.

hr°-Iƒ amen\yw Acn®p am‰n Zl-\m-

h-in-jvS-ß-tfm-sSm∏w ]pd-¥-≈p-∂p.

]´nI 5.3 hnk¿P\ sshhn[yw

Iq-Sn c‡w {]h-ln-°p-tºmƒ c‡-Øn¬\n∂v eh-W-ßfpw Pehpw tkz-Z-

{KŸnIfn-te°p {]th-in-°p-∂p. AXv Xz°ns‚ D]-cn-X-e-Øn¬ hnb¿∏p

Xp≈nIfmbn {]Xy£s∏Sp∂p. hnb¿°en\v ico-c-Xm-]-\ne {Iao-I-cn-°pI

Fs∂mcp e£yw IqSn-bp-≠v.

hnk¿P\w a‰p Pohn-I-fn¬

a\p-j-y-s\-t∏m-se- a‰p Pohn-I-fnepw D]m-]N-b-{]-h¿Ø\^e-ambp-≠m-Ip∂

amen-\-y-ßƒ \o°w sNøp-∂-Xn-\p≈ kwhn-[m-\-ßfpt≠m?

\¬In-bn-́ p≈ ]´nI (5.3) hni-Ie\w sNbvXv Pohn-Ifnse hnk¿P-\m-h-b-h-

ßƒ, hnk¿PyhkvXp F∂nh Xmc-X-ayw sNbvXv Is≠Ø-ep-Iƒ kb≥kv

Ub-dn-bn¬ Fgp-Xq.
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ImX¬ cq]o-I-cWw

Nne hnk¿Py-h-kvXp-°ƒ

kky-Im-fi-Øns‚ a[y-

Øn-ep≈ {]mbw sN∂

sskewIpg-ep-I-fn¬ h∂-

Sn-™v ImX¬ cq]oI-c-W-

Øn¬ apJy-]¶p hln-

°p∂p.

CesImgn-b¬

Ce-Iƒ hf¿®-sbØn sImgn-

bm - d m -I p - tºmƒØs∂

kkyßƒ Bh-i-y-amb LSI

ßƒ Ah-bn¬\n∂v Xncn-s®-Sp-

°p-∂p. sImgn-bp∂ Cebn¬

hnk¿Py--h-kvXp-°ƒ am{X-am-bn-

cn°pw IqSp-X-embn D≠m-hp-I.

Bky-c{‘w

{ ]Im -i -kw - t« -j -W -

Øns‚ Dt]m¬∏-∂-amb

HmIvkn -P≥, izk-\-

Øns‚ Dt]m¬∏-∂-

ßfmb I¿_¨ Utbm-

IvsskUv, Pew F∂n-h

]pd-¥-≈p-∂p.

sslU-tØmUv

]p¬h¿K-k-ky-ß-fnepw

Nne Ip‰n-s®-Sn-I-fnepw  Ce-

bpsS A{K-`m-K-Øp≈

kpjn-c-ß-fmb sslU

t Ø m U p I - f n ¬ ( H y
dathodes) IqSn A[n-I-

Pew ]pd-¥-≈p∂p.

CO2 O2
H2O

Nn{Xo-I-cWw 5.6 kky-ßfnse hnk¿P\w

hnk¿P\w kk-y-ß-fn¬

D]m]Nb{]h¿Ø-\-ß-fpsS ^e-ambn cq]-s∏-Sp∂ hnk¿PyhkvXp-°ƒ

]pd¥-≈m-\p≈ am¿K-ßƒ kky-ß-fn-ep-ap≠v. F∂m¬  P¥p-°-fn-te-Xp-

t]mse  {]tXyI hnk¿P\hyhÿ kk-y-ß-fn¬ cq]-s∏-́ n-́ n-√. P¥p-°-fp-

ambn Xmc-X-ayw sNøp-tºmƒ Poh¬{]h-¿Ø\ßfpsS \nc°v Ipdhmb-

Xn\m¬ hnk¿Py-ß-fpsS Afhpw kky-ß-fn¬ hfsc°pd-hm-Wv.

X∂n-cn-°p∂ Nn{Xo-I-cWw (5.6)  hni-I-e\w sNbvXv kky-ßfnse hnk¿Py-

h-kvXp-°fpw hnk¿P-\-̀ m-K-ßfpw kw_-‘n®p≈ \nK-a-\-ßƒ kb≥kv Ub-

dn-bn¬ FgpXq.

\nch[n D]m-]-N-b-{]-h¿Ø-\-ßƒ \ΩpsS ico-c-Øn¬ \S-°p-∂Xp

sIm≠mWv ico-c-Øns‚ \ne-\n¬∏v km[y-am-Ip-∂-Xv. D]m-]-N-b-{]-h¿Ø-\-

ß-fpsS Dt]m-¬∏-∂-ambn cq]-s∏-Sp∂ ]e ]Zm¿Y-ßfpw ico-c-Øns‚ B¥c-

k-a-ÿn-Xnbn¬ hyXn-bm-\-ßƒ krjvSn-°m≥ km[y-X-bp-≠v. F∂m¬

hnk¿P\{]{Inb bYm-k-abw \S-∂p-sIm-≠n-cn-°p∂Xn\m¬ B¥-c-k-a-ÿn-

Xnbn¬ hyXn-bm-\-ap-≠m-ImsX ico-c-Øns‚ \ne-\n¬∏v km[y-am-Ip-∂p.
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hnk¿P\{]{In-b-bn-eqsS B¥-c-k-a-ÿnXn ]cn-]m-en-°p-∂-Xn¬ Icƒ, hr°-

Iƒ, Xz°v XpS-ßnb Ah-b-h-ßƒ hln-°p-∂- ]¶v \nßƒ°v t_m[yam--b-

t√m. Cu Ah-b-h-ß-fpsS Btcm-Ky-kw-c-£W-Øn¬ \ap°v IqSp-X¬

{i≤n-°mw.

$ a\p-j-y-i-co-c-Øn¬ bqdnb \n¿an-°-s∏-Sp-∂ coXn hni-Zo-I-cn-°p-∂p.

$ hr-°-bpsS B¥-c-L-S\ hni-I-e\w sNbvXv hr-°-Iƒ c‡-Ønse

hnk¿Py-h-kvXp-°ƒ Acn-®p-am‰n c‡-ip-≤o-I-cWw \S-Øp-∂sXß-

s\sb∂p hni-Zo-Icn-°p-∂p.

$ hr-°-I-fpsS LS-\m-]-chpw Poh-[¿a-]-c-hp-amb ASn-ÿm-\-L-S-I-ßƒ

s\t{^m-Wp-I-fm-sW∂p Xncn-®-dn™v Ah-bpsS LS-\bpw [¿ahpw

hni-Zo-I-cn-°p-∂p.

$ aq{X-w cq-]s∏Sp-∂Xns‚ hnhn-[ -L-́ -ßƒ {Ia-Øn¬ Ah-X-cn∏n-°p∂p.

$ hr-°-Isf _m[n-°p∂ Nne tcm-K-ß-ƒ hni-Zo-I-cn-°p-∂p.

$ lotam-U-bm-en-knkns‚ L -́ßƒ hni-Zo-I-cn-°p∂p.

$ hr°-Zm-\-Øns‚ {]m[m-\-yhpw al-Ø-zhpw Xncn-®-dn™v AXn-\m-bp≈

t_m[-h-¬°-cW{]h¿Ø-\-ß-fn¬ G¿s∏-Sp-∂p.

$ aZ-y-]m\w Ic-fns‚ {]h¿Ø-\-ßsf XI-cm-dn-em-°p-∂p-sh∂v hni-Zo-I-

cn-°p-∂p.

$ Xz°v hnk¿P\{]{In-b-bn¬ hln-°p-∂ ]¶v hni-I-e\w sNbvXv Ah-

X-cn∏n-°p∂p.

$ kk-y-ß-fnse hnk¿P\{]{In-b-- hni-Zo-I-cn-°p-∂p.

1. hr°-I-fn¬ Pe-Øns‚ ]p\cm-Kn-cWw \S-°p-∂Xv

A. t•ma-dp-e-kn¬

B. hr°m-\-fn-Ibn¬ am{Xw

C. C -̂d‚ v shk-en¬

D. hr°-m\-fn-I-bnepw tiJ-c-W-\m-fn-bnepw

2. aq{X-Øns‚ cq]o-I-c-W-hp-ambn _‘s∏´ {]kvXm-h-\-Iƒ NphsS
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$

$

$

$

$

\¬In-bn-cn-°p-∂p. Ch Xmsg \¬In-b Nn{X-Øn¬ DNnXambn {Iao-I-

cn-°pI.

$ aq{Xw tiJ-cn-°p-∂p.

$ kq£va Acn-°¬{]{Inb \S-°p-∂p.

$ hr°m\fn-I-bn¬ \n∂v Cu `mK-tØ°v Atbm-Wp-I-fpsS ]p\-

cm-Kn-cWw \S-°p-∂p.

$ t•madpem¿ ^n¬t{S‰v tiJ-cn-°p-∂p.

$ _mly-\-fnIm teman-I-Pm-e-Øn¬\n∂v A[n-I-ambn Ah-ti-jn-

°p∂ bqdnb Chn-tS°v {khn-°-s∏-Sp-∂p.

3. t•ma-dp-em¿ ^n¬t{S-‰n¬ c‡-tIm-i-ßfpw t{]m´o-\pIfpw ImW-s∏-

Sp∂n√ F¥p-sIm-≠v?

1. "hr°-tcmKßfpw Pohn-X-ssi-enbpw' F∂ hnj-bw Bkv]-Z-am°n

¢m n¬ skan-\m¿ kwL-Sn-∏n-°p-I.

2. "hr°-Zm\w alm-Zm\w' F∂ Bi-b-hp-ambn _‘-s∏´ ]{X-hm¿Ø-

Iƒ tiJ-cn®v sImfmjv Xbm-dm°n _p≈-‰n≥ t_m¿Un¬ {]Z¿in-∏n-

°p-I.



kvIqfn-s√-¶n¬

apgp-h≥ ka-bhpw

CXns‚ apºn¬Ø-s∂... Chs‚

{]mb-Øn¬ Rms\ms° F{X

HmSn°fn-®ncp-∂-Xm....

Im¿´q¨ \nco-£n®v c£n-Xm-hns‚ A`n-{]mbw hne-bn-cp-Øq.

hymbmahpw Ifn-Ifpw Bh-iyamtWm?

F¥n-\mWv hymbmaw sNøp-∂Xv?

$ lrZ-bm-tcmKyw kwc-£n-°m≥

$ ...............................

$ ...............................
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hymbma-Øns‚ {]m[m\yw

Nn{XoI-cWw (6.1) hni-I-e\w sNbvXv hymbmaw ico-c-Øn\v KpW-I-c-am-Ip-

∂-sX-ß-s\-sb∂v N¿®-sNbvXv Ipdn∏p Xbm-dm-°q.

hymbmaw sNtø-≠-Xns‚ Bh-iyIX t_m[y-am-b-t√m. \nßƒ ÿnc-ambn

hymbmaw sNøm-dpt≠m? Ifn-Iƒ t]mep≈ ck-I-c-amb hymbmaßfn¬

G¿s∏-Sp-∂-Xn-eqsS ImbnI£aX h¿[n-°p-∂p. hymbmaw am\-knI kΩ¿Zw

Ipd-bv°p-Ibpw IqSp-X¬ Dt∑-j-tØmsS {]h¿Ø-\-ß-fn¬ G¿s∏-Sm≥ \sΩ

k÷-cm-°p-Ibpw sNøpw.

Ne\-ßƒ B{Kln°m-sXbpw

 ico-c-N-e-\-ßƒ km[y-am-°p-∂Xv t]in-I-fm-Wv. \ΩpsS ico-c-N-e-\-ßƒ

enÃv sNøq.

$ ssII-fpsS Ne\w

$ lrZ-b-kv]-μ\w

$ \m°ns‚ Ne\w

$

$ ico-c-Øns‚ F√m

`mK-ß-fn-eq-sS-bp-ap≈

c‡-{]-hmlw IqSp∂p.

$ lrZ-b-t]-in-Iƒ ZrV-

am-Ip-∂p.

Nn{Xo-I-cWw 6.1 hymbmaØns‚ {]m[m\yw

$ ico-c-Øn¬ ASn™p IqSp∂
sImgp-∏ns\ hnL-Sn-∏n®v
s]mÆ-ØSn Ipd-bv°p-∂p.

$ IqSp -X¬ hnb¿°p-∂p,
hnb¿∏n-eqsS amen-\y-ßƒ
]pd-¥-≈p-∂p,

$ izk-\-hm-X-I-ß-fpsS

hn\n-abw IqSp-X¬

Imcy-£-a-am-°p∂p.

$ ssh‰¬ I∏m-kn‰n

IqSp∂p.

$ t]in-I-fn¬ IqSp-X¬ c‡-

tem-an-I-Iƒ cq]-s∏-Sp-∂p.

$ t]in-I-fpsS £aX h¿[n

°p-∂p.
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Cu Ne-\-ß-sf√mw \ΩpsS lnX-a-\p-k-cn-®mtWm kw -̀hn-°p-∂Xv?

Ne-\-ßsf s]mXpsh \ΩpsS CjvSm-\p-k-cWw \nb-{¥n-°m-hp-∂h, A√m-

Øh F∂n-ßs\ Xcw-Xn-cn-°m-w. \ΩpsS CjvSm-\p-k-cWw \nb-{¥n-°m-

hp∂ Ne-\-ßsf sF—nINe-\-ßƒ (Voluntary movements) F∂pw CjvSm-

\p-k-cWw \nb-{¥n-°m-\m-hmØ Ne-\-ßsf Ass\-—nINe-\-ßƒ

(Involuntary movements) F∂pw ]dbp∂p. \nßƒ tcJ-s∏-Sp-Ønb ico-c -

Ne-\-ßƒ Xcw-Xn-cn-s®-gp-Xq.

sF—nI Ne-\-ßƒ Ass\—nI Ne-\-ßƒ

]´nI 6.1  Ne-\-ßƒ

]e-Xcw t]in-Iƒ

ico-c-Øn¬ ]e-Xcw t]in-Ifp≠v. hnhn[Xcw t]in-Ifpw Ah-bpsS

khntij-X-Ifpw Dƒs∏-Sp∂ ]´nI (6.2)  \¬In-bn-cn-°p-∂p. CXv kqN-I-

ß-fp-sS ASn-ÿm-\-Øn¬ hni-I-e\w sNbvXv Ipdn∏p Xbm-dm°n kb≥kv

Ub-dn-bn¬ FgpXq.

t]in-Iƒ t]iotImi-ß-fpsS {]tXyI-X-Iƒ

Aÿn-t]in (Skeletal muscle)
(tcJm-¶nX t]in) $ ico-c-Ønse Aÿn-I-fp-ambn tN¿∂p ImW-s∏-Sp-∂p.

$ knen-≠¿ BIrXnbp≈ tImißƒ.

$ IpdpsI hc-Iƒ ImW-s∏-Sp-∂p.

$ sF—n-I-N-e-\-ßƒ km[yam°p∂p.

an\p-k-t]-in (Smooth muscle) $ Bam-i-bw, sNdp-Ip-S¬ XpSßnb B¥-cm-h-b-h-

(tcJm-iq\yt]in) ßfnepw c‡-°p-g-epI-fnepw ImW-s∏-Sp∂p.

$ kv]n≥Un¬ BIrXnbp≈ tImi-ßƒ.

$ Ipdp-sI- h-c-Iƒ C√.

$ Ass\-—nI Ne\ßƒ km[yam-°p-∂p.

lrZ-b-t]in (Cardiac muscle) $ lrZ-b-̀ n-Øn-bn¬ ImW-s∏-Sp-∂p.

$ imJ-I-fmbn ]ncn™ tImi-ßƒ.

$ Ipdp-sI- h-c-Iƒ ImW-s∏-Sp∂p.

$ Ass\-—nI Ne\ßƒ km[yam-°p-∂p.

]´nI 6.2  hnhn-[-Xcw t]in-Ifpw {]tXy-I-X-Ifpw
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Nn{Xo-I-cWw 6.2 Aÿn-t]in ˛ kq£va-L-S\

t]in

^mkn-°nƒ

atbm-ss -̂{_n¬

t]ioX-¥p

atbmkn≥

Aÿn

sS≥U≥

BIvSn≥
atbm-̂ n-e-sa‚p-Iƒ

Um¿°v _m≥Uv sse‰v _m≥Uv

km¿t°m-an-b¿

atbm-ss -̂{_n¬

atbm-kn≥

BIvSn≥

kqN-I-ßƒ

$ Aÿn-t]-in-Iƒ an\p-k-t]-in-bn¬\n∂v Fßs\ hyXym-k-s∏-´n-cn-

°p∂p?

$ lrZ-b-t]-in-I-fpsS {]tXy-IXsb¥v?

kt¶m-Nn-°m\pw ]q¿h-ÿnXn {]m]n-°m\pw Ign-bp∂ Xc-Øn¬ LS-\m-]-

c-amb Nne khn-ti-jXIƒ t]io-I-e-Iƒ°p-≠v. Nn{Xo-I-c-Whpw (6.2) hnh-

c-Whpw kqN-I-ß-fpsS ASn-ÿm-\-Øn¬ hni-I-e\w sNbvXv Aÿn-t]-in-

I-fpsS LS-\-sb-∏‰n  kb≥kv Ubdnbn¬ Fgp-Xq.
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t]io-I-e-bpsS ASn-ÿm-\-L-S-Iw t]io-tIm-i-am-Wv (Muscle cell).
\mcpt]mse ImW-s∏-Sp∂ Chsb t]io-X-¥p- (Muscle fibre) F∂pw hnfn-

°p-∂p. t]inIfn¬ t]io-X-¥p-°ƒ Iq -́am-bmWv ImW-s∏-Sp-∂Xv. t]io-X-

¥p-°-fpsS CØcw Iq -́ßsf ^mkn-°n-fp-Iƒ (Fascicles) F∂p ]d-bp-∂p.

Hmtcm t]io-X-¥p-hnepw \mep- ap-X¬ Ccp-]-Xp hsc atbm-ss -̂{_n-ep-Iƒ

(Myofibrils) ImW-s∏-Sp-∂p. Hmtcm atbm-ss -̂{_n-epw \n¿an°s∏-́ n-cn-°p-∂Xv

atbm-^n-e-sa‚p-Iƒ (Myofilaments) F∂-dn-b-s∏-Sp∂ amwky-\m-cp-Iƒ

sIm≠mWv. {][m-\-ambpw c≠p- X-c-Øn¬s∏´ atbm-̂ n-e-sa‚p-I-fm-Wp-≈X.v

I\w Ipd™ BIvSn≥ (Actin) ^ne-sa‚p-Ifpw I\w IqSnb atbm-kn≥

(Myosin) ^ne-sa‚p-I-fpw. CS-hn-́ p≈ coXn-bn-emWv Ch {Iao-I-cn-®n-cn-°p-

∂Xv. atbm-̂ n-e-sa‚p-I-fpsS Cu {Iao-I-c-W-amWv t]io-tIm-i-Øn\pw AXp-

hgn Aÿn-t]-in°pw tcJm-¶n-X-kz-̀ mhw \¬Ip-∂-Xv. c≠p-X-c-Ønepw s]´

atbm-̂ n-e-sa‚p-Iƒ ImW-s∏-Sp∂ `mKw Ccp≠ \nd-Ønepw BIvSn≥ ^ne-

sa‚p-Iƒ am{Xw ImW-s∏-Sp∂ ̀ mKw Cfw -\n-d-Ønepw ImW-s∏-Sp-∂p. Ccp≠

\nd-Øn-ep≈ `mKsØ Um¿°v _m≥Uv (Dark band) F∂pw Cfw-\n-d-Øn-

ep≈ `mKsØ sse‰v _m≥Uv (Light band) F∂pw ]d-bp-∂p. Hcp Um¿Iv

_m≥Upw AXn-\n-cp-h-i-Øp-ap≈ -sse‰v _m≥Uns‚ ]IpXn `mK-ßfpw

tNcp∂ `mK-amWv km¿tIm-an-b¿ (Sarcomere). t]io-tIm-i-Øns‚

ASnÿm-\ -k-t¶mN bqWn-‰p-I-fmWv km¿tIm-an-b-dp-Iƒ.

kqN-I-ßƒ

$ ^mkn-°nƒ

$ t]io-tImiw

$ atbm-ss^-{_n-¬

$ atbm-̂ n-e-sa‚p-Iƒ

$ t]io-tIm-i-ß-fpsS tcJm-¶nX kz`m-h-Øn\p ImcWw.

$ km¿t°m-anb¿

t]io-k-t¶m-N-Øns‚ hnhn[ L -́ßƒ Nn{Xo-I-cn-®n-cn-°p-∂Xv (6.3) kqN-I-

ß-fpsS ASn-ÿm-\-Øn¬ hni-Ie\w sNbvXv Ipdn∏p Xbm-dm°n kb≥kv

Ub-dn-bn¬ Fgp-Xq.
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\mUn-I-fneqsS Ne-\-Øn\p≈

\n¿tZiw t]in-I-fn-te°v.

atbm-kn≥ BIvSn-\p-

ambn _‘n-X-am-Ip-∂p.

atbm-kn≥ BIvSn-≥ X¥p-

°sf hen-®-Sp-∏n-°p∂p.

atbm-ss -̂{_n¬

kt¶m-Nn-°-p∂Xn-\p-apºv

km¿t°m-an-b¿

BIvSn≥ atbm-kn≥Ca2+

Ca2+

Ca2+ Ca2+

Ca2+

atbm-ss^{_n¬ kt¶m-Nn-®- -tijw

Nn{Xo-I-cWw 6.3
t]io-k-t¶m-N-Øns‚ hnhn[ L -́ßƒ

atbm-kn≥ io¿j-ßƒ

\mUn -I -fneqsS kt¶m-Nn -°m\p≈

\n¿tZiw  t]in-I-fn¬ FØp∂p. CtX

ØpS¿∂v Im’yw Atbm-Wp-Iƒ tImi-

{Z-hy-Øn¬ kPo-h-am-Ip-∂p.

Im’yw Atbm-Wp-Iƒ atbm-kn≥,

BIvSn≥ X-¥p-°ƒ XΩn¬ _‘n-X-am-

Im-\p≈ kml-Ncyw Hcp-°p-∂p. atbm-

kn≥ X¥p-°-fpsS io¿j-ßƒ BIvSn-

\p-ambn _‘n-X-am-Ip-∂p.

atbm-kn≥ io¿j-ß-fn¬ h®v ATP bn¬

\n∂v Du¿Pw kzX-{¥-am-hp-Ibpw Cu

Du¿Pw D]-tbm-Kn®v atbm-kn≥ io¿j-

ßƒ  BIvSn-≥ X¥p-°sf km¿t°m-an-

b-dns‚ a[y-`m -K -tØ°v  hen -®-Sp -

∏n°pIbpw sNøp-∂p. F√m km¿t°m-

an-b-dp-Ifpw Npcp-ßp∂XneqsS t]in -apgp-

h-\mbn kt¶m-Nn°p∂p.

kqNI-ßƒ

$ t]io-k-t¶m-N-Øn¬ Im’y-Øns‚ ]¶v.

$ t]io-k-t¶m-N-Øn-\p≈ Du¿P-Øns‚ Dd-hn-Sw.

$ t]iokt¶m-NØn¬ BIvSn≥, atbm-kn≥ X¥p-°-fpsS ]¶v.

t_mIvkn-ep≈ hnh-c-ßƒ D]-tbm-Kn®v t]io-k-t¶m-N-hp-ambn _‘-s∏´

v̂tfm Nm¿ v́ DNn-X-ambn ]q¿Øo-I-cn-°p-I.

t]in- k-t¶mNn°p∂p, Im’yw AtbmWp-Iƒ kPo-h-am-Ip∂p,

ATP  bn¬\n∂v Du¿Pw kzX-{¥-am-Ip-∂p.
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amsd√v (1)

\s´√v (26)

Xe-tbmSv (29)

A£m-ÿn-IqSw A\p-_-‘m-ÿn-IqSw

tXmƒh-ebw (2 x 2 = 4)

t{imWo-h-ebw (1 x 2 = 2)

Imense Aÿn-Iƒ

(30 x 2 = 60)

ssII-fnse Aÿn-Iƒ

(30 x 2 = 60)

hmcn-sb-√p-Iƒ

(12 x 2 = 24)

Nn{Xw 6.1
a\p-jym-ÿn-IqSw

t]io¢aw

hn{i-a-an-√msX ITn-\-amb A[zm-\-Øn¬ G¿s∏-Sp-tºmƒ Ahm-bp-iz-k-\w-

hgn t]in-I-fn¬ emIvSnIv BknUv Ipan™pIqSpw F∂p \nßƒ a\- n-em-

°n-bn-́ p-≠-t√m. CXv t]io-tIm-i-ß-fnse Akn-Un‰n Db¿Øp-Ibpw t]io-

k-t¶m-N-hp-ambn _‘-s∏´ H -́\-h[n cmkm-·n-I-fpsS {]h¿Ø-\sØ aμo-

-̀hn-∏n-°p-Ibpw sNøpw. X¬ -̂e-ambn t]in £oWn-°p-Ibpw kt¶m-Nn-°m-

\p≈ AXns‚ Ignhv Xm¬°m-en-I-ambn \jvS-s∏-Sp-Ibpw sNøpw. Cu Ah-

ÿbv°v t]io¢aw (Muscle fatigue) F∂p- ]-d-bp-∂p. hn{i-an-°p-tºmƒ

emIvSnIv BknUv \o°w sNø-s∏-Sp-∂-Xp-aqew t]in-Iƒ ho≠pw {]h¿Ø-\-k-

÷-am-Ip-∂p.

Aÿn-I-fp-w Ne-\hpw

\nßƒ°v ssIIƒ GsXms° coXn-bn¬ Nen-∏n-°m≥ Ignbpw? Aÿn-

Ifpw t]in-Ifpw tN¿∂p {]h¿Øn-°p-∂-Xp-sIm-≠mWv C{X-am{Xw sshhn-

[y-am¿∂ Ne-\-ßƒ km[y-am-Ip-∂-Xv. sNdpXpw hep-Xp-amb 206 Aÿn-Iƒ

tN¿∂-XmWv a\p-jy-\nse Aÿnhyh-ÿ. Aÿn-I-fpsS ÿm\a\p-k-cn®v

a\p-jym-ÿn-Iq-S-sØ A£m-ÿn-IqSw (Axial skeleton), A\p-_-‘m-ÿn-IqSw

(Appendicular skeleton) F∂n-ßs\  Xncn-°mw.  a\p-jym-ÿn-Iq-S-Øns‚ Nn{Xw

(6.1) \nco-£n°q. A£m-ÿn-Iq-S-w, A\p-_-‘m-ÿn-Iq-S-w F∂n-h-bn¬ Dƒs∏-

Sp∂ Aÿn-I-fpsS FÆw  Xncn-®-dn™v Nn{Xo-I-cWw (6.4) ]q¿Øn-bm-°q.
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a\p-jym-ÿn-IqSw
(206 Aÿn-Iƒ)

A£m-ÿn-IqSw
(80 Aÿn-Iƒ)

Xe-tbmSv
29

ssIIƒ
60

Nn{Xo-I-cWw 6.4

-\n-h¿Ø¬ t]in

IpdpIp∂p.

-sS≥U≥

(Tendon)

aS-°¬t]in (Flexor muscle)
IpdpIp∂p.

aS-°¬t]in

Ab-bp∂p.

-\n-h¿Ø¬ t]in

(Extensor muscle)
Abbp-∂p.

Nn{Xw 6.2 ssIbnse t]in-I-fpsS {]h¿Ø\w

Aÿn-I-fp-sSbpw t]in-I-fp-sS-bpw kwtbm-PnX {]h¿Ø\w F{]-Im-c-amWv

Ne-\-ß-fpsS sshhn-[yw Iq´p-∂-sX∂v \ap°p ]cn-tim-[n®pt\m°mw. ssII-

fnse t]in-I-fp-sSbpw Aÿn-I-fp-sSbpw {]h¿Ø\w \nco-£n-®v CXv Ffp-

∏-Øn¬ a\- n-em-°m-hp-∂-Xm-Wv.  Nn{Xw (6.2) \nco-£n®v kqN-I-ß-fpsS

ASn-ÿm-\-Øn¬ N¿®-sNbvXv \nK-a-\-ßƒ kb≥kv Ub-dn-bn¬ Fgp-Xq.

kqN-I-ßƒ

$ t]in-Ifpw Aÿn-Ifpw XΩn-ep≈ _‘w.

$ ssIIƒ aS-°p-tºmƒ IpdpIp-∂ -t]in.

$ ssIIƒ \nh¿Øp-tºmƒ Ipdp-Ip∂ t]in.

$ ssIIƒ aS-°p-tºmƒ Ab-bp∂ t]in.

$ ssIIƒ \nh¿Øp-tºmƒ Ab-bp∂ -t]-in.

t]in-Iƒ Aÿn-I-fp-ambn tN¿∂p {]h¿Øn-°p-tºm-gmWv Ne-\-ßƒ IqSp-

X¬ ]q¿W-Xbpw anIhpw ssIh-cn-°p-∂-Xv. ssIbnse t]in-I-fn¬ H∂v Ipdp-

Ip-tºmƒ at‰Xv Ab-bp-∂Xmbn \nßƒ a\- n-em-°n-bt√m. CØcw t]io-

tPm-Un-Isf {]Xn-Zz-μo-t]-in-Iƒ (Antagonistic muscles) F∂p ]d-bp-∂p. {]XnZzμo

-t]-in-I-fpsS {]h¿Ø\amWv an° ico-c-N-e-\-ß-fp-sSbpw ASnÿm-\w.
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Nn{Xw 6.3 a\p-jym-ÿn-IqSw ˛ Aÿn-k-‘n-Iƒ

hnPm-Kncn k‘n

sX∂n-\o-ßp∂ k‘n

--Io-e-k‘n

tKmfck‘n

Aÿn-k-‘n-Ifpw Ne-\hpw

Aÿn-Iƒ ]c-kv]cw _‘-s∏-´n-cn-°p-∂Xv k‘n-Iƒ hgn-bm-Wv. k‘n-

Iƒ Aÿn-Iƒ°p IqSp-X¬ kzmX{¥yw \¬In Ne-\-Øn¬ ]¶p-tN-cm≥

klm-bn-°p-∂p. k‘n-I-fpsS sshhn-[y-a-\p-k-cn®v Ne-\-ß-fpsS sshhn-[yhpw

Gdp-∂p. a\p-jym-ÿn-Iq-S-Øns‚ Nn{Xw (6.3) \nco-£n°q. \nK-a-\-ßƒ cq]o-

I-cn®v ]´nI (6.3) DNn-X-ambn ]q¿Øo-Icn°q.

]´nI 6.3  Aÿnk‘n-Iƒ

k‘n-bpsS C\w khn-ti-jX ico-c-Øn-se -ÿm\w

\s -́√ns‚ BZy Iti-cp-hp-ambn

Xe-tbmSv tNcp-∂- ÿew.

hnPm-Kn-cn-t]mse Hcp hi-tØ-°p≈

Ne\w am{Xw km[y-am-°p-∂p.

tKmf-c-k‘n

sX∂n- \o-ßp∂-

k‘n
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sskt\m-hn-b¬ kvXcw:

sskt\m-hn-b¬ {Zhw {khn-∏n-°p-∂p.

kv\mbp-°ƒ ̨  Aÿn-I-sf

ÿm\-{`wiw kw -̀hn-°msX

k‘n-bn¬ Dd-∏n®p \n¿Øp-∂p.

Im]vkyqƒ ̨  k‘nsb

s]mXn™v kwc-£n-°p∂p.

Nn{Xw 6.4 amXrIm Aÿn-k‘n

Aÿn

Xcp-Wmÿn ̨  Aÿn-Iƒ°n-S-bn-

ep≈ L¿jWw Hgn-hm-°p-∂p.sskt\m-hn-b¬{Zhw:

Aÿn-Iƒ°n-S-bn¬ Hcp

kvt\lIambn {]h¿Øn-°p-∂p.

Aÿn

Ãntdm-bn-Up-Ifpw t]in-Ifpw
Ãntdmbn-Up-Iƒ F∂-dn-b-s∏-Sp∂ cmk-

h-kvXp-°-ƒ t]io-tIm-i-ßfnse Du¿tPm¬∏m-

Z\w h¿[n-∏n-°p-∂p. Nne Imbn-I-Xm-c-ßƒ

CØcw acp-∂p-Iƒ Ah-cpsS {]I-S\w sa®-

s∏-Sp-Øm≥ D]-tbm-Kn-°m-dp-≠v. Ch-bpsS

XpS¿®-bmb D]-tbmKw Db¿∂ c‡-k-Ω¿Zw,

lrZ-b-kw-_-‘-amb XI-cm-dp-Iƒ XpSßn ]e

Btcm-Ky-{]-iv\-ßfpw D≠m-°p-∂p≠v. CØcw

acp-∂p-I-ƒ  kv{XoI-fn¬ ]pcp-j- khn-ti-j-X-

Iƒ {]Xy-£-s∏Sm\pw ]pcp-j-∑m-cn¬ ssewKnI

tlm¿tam¨ D¬∏m-Z\w XI-cm-dn-em-hm\pw Imc-

W-am-Ip-∂p.

k-‘n-IfpsS {]h¿Ø\w kpK-a-am-°p-∂-Xn\v AXns‚ LS\ F{X-am{Xw

A\p-tbm-Py-am-sW∂v ]cn-tim-[n-°mw. NphsS \¬In-bn-cn-°p∂ amXrIm

Aÿnk-‘n-bpsS Nn{Xw (6.4) kqN-I-ß-fpsS ASn-ÿm-\-Øn¬ hni-I-e\w

sNbvXv kb≥kv Ub-dn-bn¬ Fgp-Xq.

kqN-I-ßƒ

$ Ne\w kpK-a-am-°p-∂Xn¬ sskt\m-hn-b¬ {Zhw, Xcp-Wmÿn

F∂nhbv°p≈ ]¶v.

$ kv\mbp-°-fpsS [¿aw.

$ Im]vkyq-fns‚ [¿aw.

Ne-\-Øn\p klm-bn-°pI F∂-Xn¬ am{X-ambn HXp-ßp-∂n√ Aÿnhyh-

ÿ-bpsS [¿a-ßƒ. as‰-s¥√mw [¿a-ßƒ Aÿn-hy-hÿ \n¿h-ln-°p

∂p-≠v?

$ ico-c-Øn\v BIrXn

\¬Ip∂p.

$ tIƒhn°v klm-bn-°p-∂p.

$ ...........................................

Aÿn-Iƒ°pw t]in-Iƒ°pw ]e-

X-I-cm-dp-Ifpw kw`-hn-°m-dp-≠v.

\¬In-b hnh-cWw hni-I-e\w

sNbvXpw hnh-cti-J-cWw

\SØnbpw Aÿn-Iƒ°pw t]in-

Iƒ°pw kw -̀hn-°p∂ XI-cm-dp-I-

sf -∏‰n kb≥kv Ub-dn -bn¬

Ipdn∏p Xbm-dm-°q.
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v̂fsP√w

Nn{Xw 6.6 bq•o\

koenb

Nn{Xw 6.5
]mc-ao-knbw

k‘n-hmXw (Rheumatic Arthritis)

$ k‘n-I-fnse AWp-_m-[, ]cn-°p-Iƒ, {]mbm-[nIyw F∂nh ImcWw.

$ Xcp-Wm-ÿn-h-e-b-Øn\v XI-cm-dv.

$ Ak-l-\o-b-amb thZ-\, k‘n-Iƒ N-en-∏n-°m≥ Ign-bmØ Ah-ÿ.

Aÿn-ÿm\{`wiw (Dislocation)
$ k‘n-I-fnse Aÿn-Iƒ°v ÿm\-am-‰w.

$ kv\mbp-°ƒ°v XI-cmdv.

$ ITn-\-amb thZ-\, \o¿ho°w, Nen-∏n-°m≥ {]bmkw.

Dfp°v (Sprain)

$ kv\mbp-°ƒ hen-bp-Itbm s]m´p-Itbm sNø¬.

$ ITn-\-amb th-Z-\, \o¿ho°w.

AÿnIfp-sSbpw t]in-I-fp-sSbpw kpÿn-Xn Fßs\ ImØp-kq-£n-°mw?

hymbmaØns‚ {]m[m-\yw- \n-ßƒ°-dn-hp-≈-Xm-W-t√m. F∂m¬ Ifn-I-fn¬

G¿s∏-Sp-tºmƒ Aÿn-Iƒ s]m´m-sXbpw kv\mbp-°ƒ°pw k‘n-Iƒ°pw

]cn-°p-]-‰m-sXbpw {i≤n-°-Ww. Aÿn-I-fp-sSbpw t]in-I-fp-sSbpw

hf¿®bnepw kpÿn-Xnbnepw t]mjIm-lm-c-Øn-\p≈ ]¶pw hep-Xm-Wv.

Ne\w a‰p- Po-hn-I-fn¬

Ne-\-Øn-\m-bp≈ kwhn-[m-\-ßƒ a‰p Pohn-I-fn-ep-ap≠t√m. Xmsg sImSpØn-

cn-°p∂ hnh-cWw hmbn-®v hyXykvX Ne-\ -kw-hn-[m-\-ß-sf-°p-dn®v \nKa\-

ßƒ cq]o-I-cn-°q.

]mc-ao-knbw (Paramecium)

Pe-ØneqsS apt∂m-́ p -\o-ßm≥ ]mc-ao-kn-bsØ klm-bn-°p-∂Xv koen-b-

(Cilia) Ifm-Wv. tImtim-]-cn-X-e-Øn¬ ImW-s∏-Sp-∂ -\ofw Ipd™ t{]m´o≥

-X-¥p-°-fmWv koen-b-Iƒ.

bq•o\ (Euglena)

bq•o-\-bpsS k©m-c-Øn\v klm-bn-°p-∂Xv ^vfsP-√- (Flagellum) am-Wv.

\ofw IqSnb Nm -́ t]m-ep≈ t{]m´o≥-X-¥p-hmWv v̂fsP-√-w.

aÆnc (Earthworm)

aÆn-c-bpsS ico-c-Øn¬ c≠p-Xcw t]in-Iƒ ImWp-∂p. he-b-t]-in-Iƒ (Circular
muscles), Zo¿Lt]-in-Iƒ (Longitudinal muscles) F∂n-h-bmWv Ah. Ch-bpsS

{Iam-\p-K-X-amb kt¶m-N-hpw ]q¿h-ÿnXn {]m]n-°epw aÆn-c-bpsS Ne\w

km[y-am-°p-∂p. CXp IqSmsX ico-tcm]cn-X-e-Øn-¬ \n∂v ]pd-tØ°p X≈n

\n¬°p∂ kq£va-ß-fmb Io‰Iƒ (Chaetae) k©m-c-Øn\v klm-bn-°p-∂p.
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Imfiw ̀ qKp-cpXz_e-Øn-

s\-Xn-cmbn hf-cp-∂p.

thcp-Iƒ `qKp-

cpXz_e-Øn-\v

t\sc hf-cp-∂p.

Imfiw Pe-Øn-s‚

FXn¿ Zni-bn¬ hf-cp-∂p.

thcp-Iƒ

Pe-Øn-\-Sp-

tØ°p

hf-cp-∂p.

h≈n-s®Sn

Xmßn¬

Np‰n hf-cp∂p.

kky-
N-e-\-ßƒ

Afim-ibw D¬∏m-Zn-∏n-°p∂ Nne cmk-h-kvXp-

°ƒ ]cm-K-\m-fnsb Afim-i-b-Øn-\-Sp-tØ°p

hf-cm≥ klm-bn-°p-∂p.

Imfiw {]Im-i-

Øn\p t\sc

hf-cp-∂p.

thcv {]Im-i-

Øns‚ FXn¿

Zni-bn¬ hf-cp-∂p.

Nn{Xo-I-cWw 6.7 kkyßfnse hnhn[ Ne-\-ßƒ

Pe-t{Sm-∏nI
Ne\w

{]Im-i-t{Sm-∏nI
Ne\w

cmk
-t{Sm-∏nI
Ne\w

kv]¿it{Sm-∏nI
Ne\w

`qKp-cpXz-t{Sm-∏nI
Ne\w

P¥p-°-fn¬

am{X-amtWm Ne-\-

ap≈Xv? kky-ßƒ

Nen-°p-∂n-t√?

Ne\w kky-ß-fnepw

an\n -bpsS kwibw {i≤n -

®t√m. F¥mWv \nß-fpsS

A`n-{]mbw?

kky-ßfn¬ hnhn[ D±o-]-\-

ßƒ°-\p-kr-X-ambn Ne-\-ß-

fp-≠m-Ip-∂p≠v. {]Imiw, `qKp-

cpXzw, Pew, kv]¿iw, cmk-h-

kvXp-°ƒ XpS-ßn-b-h-sb√mw

kky-Ne-\-ßƒ°v Imc-W-am-

Ip∂ D±o-]-\-ß-fm-Wv. hnhn[Xcw kky-N-e-\-ß-fpsS Nn{Xo-I-cWw  (6.7)

\nco-£n-°q.

Nn{Xo-I-c-W-Øn¬, D±o-]-\-Zn-ibpw Ne-\-Zn-ibpw XΩn¬ Fs¥-¶nepw hn[Øn-

ep≈ _‘w ImWm-\m-hp∂pt≠m?
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]´nI 6.4

Ne\w D±o-]\w Nen-°p∂ Ne-\-Zni

kky-`mKw

{]Imiw
Imfiw

thcp-Iƒ D±o-]-\-Znibv°v FXncmbn.

`qKp-cp-Xz-t{Sm-∏nINe\w Imfiw

 (Geotropism) thcp-Iƒ D±o-]-\-Znibv°v t\sc.

Pew
Imfiw

thcp-Iƒ

kv]¿it{Sm-∏nINe\w
kv]¿iw Imfiw

D-±o-]\w D≠m-°p∂ hkvXp-hn\v

(Haptotropism) t\¿t°m AXns\ Np‰n-tbm.

cmkt{Sm-∏nINe\w cmk-hkvXp°
]cm-K-\mfn

cmk-h-kvXp-°-fpsS km∂n[yap≈

(Chemotropism) fpsS km∂n[yw. Zni-bn-te-°v.

Nn{Xw 6.7 sXm´m-hm-Sn-bnse Ne\w

D±o-]-\-Zn-ibpw Ne-\-Zn-ibpw XΩn¬ _‘ap≈ Ne-\-ß-fmWv t{Sm∏nI

Ne-\-ßƒ (Tropic movements).

Nn{Xo-I-cWw (6.7) hni-I-e\w sNbvXv NphsS tN¿Ø ]´nI (6.4)

]q¿Ønbm°q.

sXm´m-hm-Sn- \nßƒ°v kp]-cn-Nn-X-am-W-t√m. F¥mWv CXns‚ {]tXy-IX?

Nn{Xw \nco-£n-°pI.

sXm´m-hm-Sn-s®-Sn-bpsS Ne\Øn¬ D±o-]-\-Zn-ibpw Ne-\-Zn-ibpw XΩn¬

_‘-apt≠m?
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D±o-]\Znibpw Ne-\-Zn-ibpw XΩn¬ _‘-an-√mØ CØcw Ne-\-ß-fmWv

\mÃnI Ne-\-ßƒ (Nastic movements). \mÃnINe-\-ßƒ°v Np‰p-]m-Sp-I-

fn¬ \n∂v IqSp-X¬ DZm-l-c-W-ßƒ Is≠-Ømtam?

\ΩpsS ico-c-Ønse hnhn[ `mK-ß-fpsS Ne\w Fßs\ km[y-am-Ip∂p

F∂v \mw I≠p-h-t√m. F{X-am{Xw k¶o¿W-amb {]h¿Ø-\-ß-fmWv \nan-

j-t\-c-Øn-\p-≈n¬ \S-°p-∂-Xv. \ΩpsS BIm-c-`w-Kn°pw Ne-\-ßƒ°pw

Aÿn-hy-h-ÿ-bp-sSbpw t]in-I-fp-sSbpw ka-\znX {]h¿Ø-\-ß-fmWv klm-

bn-°p-∂-Xv. Cu Ah-bhhyh-ÿ-Isf \mw {i≤-tbmsS kwc--£n-t°-≠-Xt√?

$ Btcm-Kyw -kw-c-£n-°p-∂-Xnepw Pohn-X-ssieotcmK-ßƒ Hgn-hm-°p-

∂-Xnepw hymbm-a-Øns‚ {]m[m\yw Xncn-®-dn™v \nXyPohn-X-Øn¬

{]mh¿Øn-I-am-°p-∂p.

$ a\p-jy-\nse t]io-hy-h-ÿ-bpsS LS\, [¿aw F∂nh hni-I-e\w

sNbvXv Ah-X-cn-∏n-°p-∂p.

$ a\p-jy-cnse hnhn-[-Xcw t]in-Iƒ, Ah-bpsS ÿm\w, {]tXy-I-X-

Iƒ F∂nh hni-I-e\w sNbvXv hni-Zo-I-cn-°p-∂p.

$ t]io-k-t¶m-N-Øns‚ hnhn[ L -́ßƒ Xncn®-dn™v hni-Zo-I-cn°p∂p.

$ a\p-jy-cnse Aÿn-hy-h-ÿ-bpsS LS-\, [¿aw F∂nh hni-Zo-

Icn°p∂p.

$ a\p-jym-ÿn-Iq-S-Øns‚ hnhn[ hn`m-K-ßƒ Hmtcm hn`m-K-Øn-ep-ap≈

Aÿn-I-fpsS FÆw F∂nh Is≠Øn hni-Zo-I-cn-°p-∂p.

$ a\p-jy-\nse hnhn[ Aÿn-k-‘n-Iƒ, Ah-bpsS ÿm\w, {]tXy-I-X-

Iƒ F∂n-h DZm-l-c-W-ß-fn-eqsS hni-Zo-I-cn-°p-∂p.

$ Aÿn-Iƒ°pw k-‘n-Iƒ°pw kw -̀hn-°p∂ XI-cm-dp-Ifpw Imc-Whpw

hni-Zo-I-cn-°p-∂p.

$ Ne-\-Øn\p klmbIambn Nne P¥p°fn¬ ImWs∏Sp∂ A\p-Iq-

e-\-ßƒ hni-Zo-I-cn-°p-∂p.

$ hnhn[Xcw kky-N-e-\-ßƒ DZm-l-c-W-ß-fn-eqsS hni-Zo-I-cn-°p-∂p.
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1. t]io-tIm-i-Øns‚ ASn-ÿm\ kt¶mN bqWn‰v.

A. ^mkn-°nƒ

B. t]io-X¥p

C. km¿tIm-an-b¿

D. atbm-ss^-{_n¬

2. Nn{Xw \nco-£n®v NphsS tN¿Øn-cn-°p∂ tNmZy-ßƒ°v DØ-c-w

FgpXpI.

(a) Nn{X-Øn¬ ImWp-∂-Xp-t]mse Hcp sNSnsb GXm\pw Znhkw

\n›e-ambn h®n-cp-∂m¬ AXns‚ thcv, Imfiw F∂n-h-bpsS

hf¿®-bn¬ F¥p-am‰w \nco-£n-°m-\mIpw? F¥p-sIm≠v?

(b) Cu kwhn-[m\w XpS¿®-bmbn kmh-[m\w Id°ns°m≠n-cp-∂m¬

thcv, Imfiw F∂n-h-bn¬ F¥p am‰-w D-≠m-Ipw?

3. Iq -́Øn¬ s]Sm-ØXv Is≠Øn ImcWw Fgp-Xp-I.

$ ]pg-bpsS Xoc-Øp≈ sXßp-Iƒ ]pg-bn-te°p Nm™p hf-cp∂p.

$ InW-dn\v kao]w \n¬°p∂ ac-ß-fpsS thcp-Iƒ InW-‰n-te°p

hf-cp-∂p.

$ sXm´m-hmSns®Sn-sb sXmSp-tºmƒ Iqºp-∂p.

$ kky-ß-fpsS thcp-Iƒ `qKp-cp-Xz-Øn\v t\sc hf-cp-∂p.
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$ Nn{X-Øn¬ ImWp-∂-Xp-t]mse Hcp s]´nbn¬ ac-s∏m-Snbpw, Pew \nd®

a¨Iehpw {Iao-I-cn®v, ]b¿hn-Øp-Iƒ s]´n-bv°p≈n¬ ]e-̀ m-K-ß-

fn-embn \nt£-]n-°p-I.

]b-¿-hnØv

ac-s∏mSn

Pew \nd® a¨Iew

GXm\pw Znh-k-ßƒ°p-tijw hfsc {i≤-tbmsS a¨Iew

]pdsØSp°pI. thcp-I-fpsS hf¿®m-Zni a\- n-em-°q. \nK-a-\-ßƒ

FgpXq.

$ hymbm-a-Øns‚ {]m[m\yw ImWn-°p∂ t]mÃ¿ \n¿an®v {]Z¿in-∏n-°q.



Cu acw

Fs‚ H∂mw

]nd-∂m-fn\v A—≥

\ -́Xm-Wv.

slm! CsX-{X-

h-ep-Xm-bn-cn-°p-∂p.

tN´≥ F¥m C{Xbpw

hf-cm-ØXv?

Ip´n-I-fpsS kw`m-jWw {i≤n-®t√m? Htc {]mb-Øn-ep≈ a\p-jys‚bpw

acØns‚bpw hf¿® Hcpt]m-se-bmtWm?

kky-ßfnse hf¿®bpw P¥p-°-fnse hf¿®bpw XΩn-ep≈ hyXym-k-ß-sf-

s¥√m-am-Wv? Ah enÃv sNbvXp-t\m-°q.

$ kky-ßƒ Pohn-X-Imew apgp-h≥ hf-cp-∂p.

$

kky-h-f¿® \S-°p-∂Xv sacn-Ã-anItImi-ß-fpsS Xzcn-X-K-Xn-bn-ep-≈ tImi-

hn-`-P\hpw  tImi-ssh-hn-[y-h¬°-c-Whpw aqe-am-Wv. XpS¿®-bmbn hn`-Pn-

°m≥ ti-jn-bp≈ {]tXy-I-Xcw tImi-ß-fmWv sacn-Ã-anItImi-ßƒ

(Meristematic cells). CØcw tImi-ß-ƒ D≈XpsIm-≠mWv Pohn-X-Imew apgph≥

kky-ßƒ°p hf-cm≥ Ign-bp-∂-Xv.
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tImi-hn-̀ -P\w,  tImi-h-f¿®,  tImi-ssh-hn-[y-h¬°-c-Ww

Nn{Xo-I-cWw 7.2 a\pjys‚ hf¿®m-L-́ -ßƒ

kn‡mfiw
kn‡mfiØns‚

hn -̀P\w
K¿`ÿinip inip hy‡n

thcn¬

ImfiØn¬

]¿hw

]¿hm¥cw

kky-ß-fn¬ sacn-Ã-anItImi-ßƒ Fhn-sS-sbm-s°-bmWv ImW-s∏-Sp-

∂-Xv. Nn{XoI-cWw (7.1) \nco-£n-°q. kqN-I-ß-fpsS ASn-ÿm-\-Øn¬ N¿®-

sNbvXv kb≥kv Ub-dnbn¬ Ip-dn∏p Xøm-dm°q.

A{Ksa-cnÃw (Apical meristem) thcn-s‚bpw

Imfi-Øn-s‚bpw \ofw IqSm≥ klm-bn-°p∂p.

]m¿iz-sa-cnÃw (Lateral meristem) Imfiw hÆw

hbv°m≥ klm-bn-°p-∂p. Zzn-_o-P-]{X kky-

ß-fn¬ am{Xw ImW-s∏-Sp∂p.

]¿hm-¥csacnÃw (Intercalary meristem) Imfiw

\ofw IqSm≥ klm-bn-°p-∂p. GI_o-P-]-{X-

kky-ß-fpsS ]¿hØn\p- (node) apI-fn¬ ImW-

s∏-Sp-∂p.

Nn{XoIcWw 7.1  hnhn-[-Xcw sacn-Ãw

kqN-I-ßƒ

$ kky-h-f¿® Nne -̀ mKß-fn¬ am{Xw tI{μo-I-cn-°m≥ ImcWw F¥v?

$ GI-_o-P-]-{X-k-ky-ß-fpsS Imfi-w Zzn_o-P-]-{X-k-ky-ß-fp-tS-Xn-t\-

°mƒ thK-Øn¬ Zo¿Ln-°p-∂p. Imc-W-sa¥v?

$ GI-_o-P-]-{X-k-ky-ßƒ Hcp ]cn-[n-bn¬ IqSp-X¬ hÆw hbv°m-Ø-

sX¥psIm≠v?

kky-ß-fn-te-Xp-t]mse P¥p-°-fnepw hf¿® \S-°p-∂Xv tImi-hn-̀ -P-\hpw

tImi-h-f¿®-bpw aqe-am-Wv. F∂m¬ kky-ß-fn¬ ImW-s∏-Sp-∂-Xp-t]mse

P¥p-°-fn¬ {]tXyIw hf¿®mtI{μ-ßƒ C√. P¥p-°-fn¬ hf¿®m-Im-e-

L-́ -Øn¬ ico-c-Øns‚ F√m `mK-ß-fnepw hf¿® \S-°p-∂p-≠v.

Nn{Xo-I-cWw (7.2) \nco-£n-°q.
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s{Imam-‰n≥ Pmen-I-bnse
P\n-X-I-hkvXp

hnhn[ t{]m´o≥ X∑m-{X-Ifpw DNA (Deoxy
ribo Nucleic Acid) X∑m{XIfpw tN¿∂-m-Wv

bqIm-cn-tbm´v tImi-ß-fnse s{Imam-‰n≥

PmenI \n¿an-°-s∏-́ n-cn-°p-∂Xv. DNA X∑m-

{X-bn-emWv ]mc-ºcy kz`m-h-hm-l-I-cmb

Po\p -Iƒ D≈-Xv

F ∂ - X n - \ m ¬

DNA X∑m{X

bmWv tImi-

Ønse P\nXI

hkvXp.

tImi-hn-̀ -P-\-amWv hf¿®-bpsS {][m-\ -Im-c-W-sa∂v hy‡-am-b-t√m. tImi-

hn-̀ -P\ coXn-Iƒ {][m-\-ambpw c≠p- X-c-Øn-ep≠v ̨  {Ia-̀ w-Khpw Du\-̀ wKhpw.

{Ia-̀ wKw (Mitosis)
bqIm-cn-tbm-́ pIfn¬ (Eukaryotes)  {Ia-̀ wKw F∂ tImi-hn-̀ -P-\-coXn-bmWv

D≈-Xv. Hcp amXr-tImiw hn -̀Pn®v c≠v ]p{Xn-Im-tIm-i-ß-fmbn amdp-∂ {]{In-

b-bm-Wn-Xv.

tImiw -hn-̀ -P-\-Øn-\mbn Xbm-sd-Sp-°p∂ L´sØ C‚¿t^kv (Interphase)
F∂mWv hnfn°p∂-Xv. Cu L -́Øn¬ \S-°p∂ {][m\ am‰-ßƒ Ch-bm-Wv:

$ tImi-Ønse s{Imam-‰n≥ Pmen-I-bnse P\n-X-I-h-kvXp-hns‚ Cc-´n-

°¬.

$ tImimw-K-ß-fp-sSbpw tImi-{Z-hy-Øn-

s‚bpw h¿[\hv.

C‚¿t^-kns\ XpS¿∂mWv tImi-hn-`-P-

\-L´w Bcw-̀ n-°p-∂-Xv. Cu L´Øn¬ \S-

°p-∂- am‰-ßƒ Ch-bmWv.

$ \yq¢n-b-kns‚ hn -̀P-\w (Karyokinesis)
$ tImi-{Zhyhn -̀P-\w (Cytokinesis).

\yq¢n-b-kns‚ hn-`-P-\-Øn\ptij-amWv

tImi-{Zhyhn -̀P\w \S-°p-∂-Xv. am‰-

ßƒ

\yq¢n-b-kns‚ hn -̀P\w

tImi-hn-`-P\w \S-°p-tºmƒ \yq¢n-b-kn-

\p-≠m-Ip∂ am‰-ßsf kw_-‘n®v   \¬In-

bn-cn°p∂  Nn{Xo-I-cWw (7.3) kqN-I-ß-

fpsS ASn-ÿm-\-Øn¬ hni-I-e\w sNbvXv

\nK-a-\-ßƒ cq]o-I-cn-°q.

\yq¢n-b-kn\p kw -̀hn-°p∂ am‰-ßƒ°v t{]mt -̂kv (Prophase), sa‰m-t -̂kv

(Metaphase), A\m-t -̂kv (Anaphase), Sotem-t^kv (Telophase) F∂n-ßs\

\mev L -́ß-fmWp≈-Xv. Hmtcm L -́Ønepw \S-°p∂ am‰-ßƒ \ap°p ]cn-

N-b-s∏-Smw.

DNA X∑m{X
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sa‰mt^kv

$ t{ImatkmapIƒ tImi-Øns‚

a[y-̀ m-KØv \nc-\n-c-bmbn {Iao-I-

cn-°-s∏-Sp-∂p.

t{]mt^kv

$ s{Imam-‰n≥ PmenI XSn-®p-Ip-dp-In

t{Ima-tkm-ap-I-fm-Ip-∂p.

t{]mt -̂kns‚

Bcw`w

t{]mt -̂kns‚

Ah-km\w

s{Imam-‰n≥

PmenI

\yq¢n-bkv
t{Imatkmw

Sotemt^kv

$ Ccp {[ph-ß-fn-te°pw \oßnb

t{Ima-tkm-ap-Iƒ s{Imam-‰n≥

Pmen-I-bmbn amdp∂p.

$ ]p{XnIm\yq¢n-bkpIƒ  D≠m-

Ip∂p.

Nn{Xo-I-cWw 7.3 \yq¢n-b-kns‚ hn -̀P\L -́ßƒ

]p{XnIm

\yq¢n-bkpIƒ

A\m-t^kv

$ t{Imatkmans‚ s{Imam-‰n-Up-Iƒ

th¿]n-cnbp∂p. Hmtcm s{Imam-

‰nUpIfp≈ ]p{Xn-Im-t{Im-a-tkm-

ap-I-fmbn Ccp-{[p-h-ß-fn-te°pw

\oßp-∂p.

]p{XnIm

t{Ima-tkm-ap-Iƒ

kqNI-ßƒ

$ s{Imam-‰n≥ PmenI t{Ima-tkm-ap-I-fmbn cq]-s∏-Sp-∂Xv GXp L´-

ØnemWv?

$ Sotem-t -̂kn¬ kw -̀hn® am‰-sa¥v?
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t{]mt^kv

s{Imam-‰n≥ PmenI XSn-®p-Ip-dp-In t{Ima-tkm-ap-I-fm-Ip-∂p.

\nßƒ cq]o-I-cn® \nK-a-\-ß-fpsS ASn-ÿm-\-Øn¬ \yq¢n-b-kns‚ hn`-

P\L´ßfpw Ah-bpsS {]tXy-I-XIfpw v̂tfmNm¿´n¬ ]q¿Øn-bm-°q.

tImi-{Z-hy-hn-̀ -P\w

\yq¢n-b-kns‚ hn -̀P\w ]q¿ØnbmIp∂tXmsS Hmtcm tImi-Ønepw c≠p

\yq¢n-b-kp-Iƒ D≠m-Ip∂p. Cu L -́Øn\p tijw tImi-{Z-hyhpw IqSn hn -̀

Pn°ptºmƒ am{Xta tImi-hn-`-P\w ]q¿Øn-bm-Ip∂p-≈q. \yq¢n-b-kns‚

hn -̀P-\-L-́ -ßƒ kky-tIm-i-Ønepw P¥p-tIm-i-Ønepw Gsd-°psd kam-

\-am-Wv. F∂m¬ tImi-{Z-hy-hn-̀ -P\w XnI®pw hyXy-kvX-amb coXn-bn-emWv

\S-°p-∂Xvv. CXn-\p ImcWw kky-tIm-i-ßƒ°p tImi-̀ nØnbp≠v F∂-

Xm-Wv.

P¥p-tIm-i-ß-fn-sebpw kky-tIm-i-ß-fn-sebpw tImi-{Z-hy-hn-̀ -P\w Nn{Xo-

I-cn-®ncn°p∂Xv (7.4, 7.5) \nco-£n®v \nK-a-\-ßƒ cq]o-I-cn-°q.

 Dƒh-en-bp∂ `mK-

ßƒ {ItaW IqSn-

t®¿∂v tImi{Zhyw

hn -̀Pn-°-s∏-Sp-∂p.

πmkvam-kvX-cw tImi-

Øns‚ a[y-̀ mKØmbn

F√mhiØp\n∂pw

Dƒh-en-bp∂p.

]p{XnIm

tImi-ßƒNn{Xo-I-cWw 7.4 tImi-{Z-hy-hn-̀ -P\w ˛ P¥p-tIm-i-Øn¬
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]p{XnIm \yq¢n-b-

kpIƒ°v CS-bn -

embn sNdpkvXc

k©n-Iƒ cq]s∏-

Sp∂p.

sNdpk vXck©n -Iƒ

tN¿∂v tImi-̂ -eIw cq]-

s∏-Sp-∂p. tImi-^-e-Iw

Ccp- h-i-tØ°pw hf¿∂v

πmkvam-kvX-c-hp-ambn tNcp-

∂p. tImi^e-I-Øn¬

sk√p-temkv ASn™p

IqSn tImi`nØnbmbn

amdp∂p.

]p{XnIm

tImi-ßƒ

Nn{Xo-I-cWw 7.5 tImi-{Z-hy-hn-̀ -P\w ˛ kky-tIm-i-Øn¬

tImi-{Z-hy-hn-̀ -P-\-sØ-°p-dn®v cq]o-I-cn® \nK-a-\-ßfpsS ASn-ÿm-\-Øn¬

NphsS \¬Inb ]´nI(7.1) DNn-X-ambn ]q¿Øn-bm-°q.

tImiw tImi-{Z-hy-hn-̀ -P\Øns‚ khn-ti-j-X-Iƒ

kky-tImiw $

P¥ptImiw $

]´nI 7.1  tImi-{Zhyhn -̀P\w ˛ khn-ti-j-X-Iƒ

tImi-N{Iw (Cell cycle)

{Iam-\p-K-X-amb am‰-ß-fn-eq-sS-bmWt√m Hmtcm tImihpw hf¿∂v

ASpØ hn -̀P-\-Øn\v Xbm-dm-Ip-∂-Xv. Hcp hn -̀P\w apX¬ ASpØ hn -̀

P\w hsc Hmtcm tImihpw hnt[-b-am-Ip∂ am‰-ßsf s]mXpsh tImi-

N{Iw F∂p-]-d-bp-∂p.

tImi-hn-̀ -P-\^e-ambn D≠m-Ip∂ ]p{Xn-Im-tIm-i-ßƒ hf¿∂v ho≠pw hn -̀

P-\-Øn\v hnt[-b-am-Ip-∂p. F{X-X-hW tImi-hn-`-P\w \S-∂mepw tImi-

Ønse t{Imatkmw kwJybv°v am‰w hcp-∂n√ F∂-XmWv {Ia-̀ w-K-Øns‚

{]tXy-I-X.

{Ia-̀ w-K-Øns‚ L -́ßƒ ImWn-°p∂ s]¿sa-\‚ v ss…Up-Iƒ

ssat{ImkvtIm∏n-eqsS \nco-£n®v Nn{X-ßƒ kb≥kv Ubdn-

bn¬ ]I¿Øn hc-bv°p-I.

{Ia-̀ w-K-Øns‚ {]m[m\yw

{Ia-̀ w-K-Øns‚ {]m[m\ysØ-°p-dn®v \¬In-bn-cn-°p∂ Nn{Xo-I-cWw (7.6) hni-

I-e\w sNbvXv Ipdn∏p Xbm-dm°n kb≥kv Ub-dn-bn¬ Dƒs∏SpØq.
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a\p-jys‚
tImi-ß-fn¬ 46

t{ImatkmapIfmW-t√m. F¶n¬
]pw_o-Phpw Afihpw

kwtbmPn-®p-≠m-Ip∂ kn‡m-
fi-Øn\v 92 t{Ima-tkm-ap-Iƒ

D≠m-tI≠-Xt√?

t{Imatkmw kwJy
sImXpIv ˛ 6
tX\o® ˛ 32
]b¿ ˛ 14
a\p-jy≥ ˛ 46

hf¿®bv°v
Ie-I-fpsS tISp-]m-Sp-

Iƒ ]cn-l-cn-°p-∂-Xn\v

Nn{Xo-I-cWw 7.6  {Ia-̀ w-K-Øns‚ {]m[m\yw

{Ia-̀ wKw

Hmtcm Pohn-bp-sSbpw tImi-ß-fn¬

\n›nX FÆw t{Imatkm-ap-I-fm-Wp-

≈-Xv. Hmtcm Pohn h¿K-Ønsebpw

P\n-XI kam-\-X-Iƒ \ne-\n¿-Øp-

∂Xn\pw Ah Htc Pohnh¿K-ambn

Cu `qap-JØv \ne-\n¬°p-∂-Xn\pw

Imc-W-am-Ip-∂Xv t{Imatkmw kwJy-

bpsS ÿnc-X-bmWv.

Im≥kdpw tImi-hn-̀ -P-\hpw

tImihn`-P-\sØ \nb-{¥n-°p-∂Xv

Po\p-I-fm-Wv. Cu Po\p-Iƒ°p am‰w kw -̀hn-

°p-tºmƒ tImi-ßƒ \nb-{¥-Wm-Xo-X-ambn hn -̀

Pn®p s]cp-Ip-∂p. Cßs\ s]cp-Ip∂ tImi-

ß-fmWv Im≥k¿ tImi-ßƒ. Ch D¤-h-

ÿm\Øp\n∂v a‰n-S-ß-fn-te°p hym]n-°p-Ibpw

sNøpw.

\nßƒ°v CØcw kwi-bw tXm∂n-bn-´pt≠m?

a\p-jy-\nse _oP-tImißfn¬ t{Imatkmw kwJy ]Ip-Xn-bmbn amdp-∂Xv

Fß-s\-bmWv? \¬Inb hnh-cWhpw Nn{Xo-I-cWhpw (7.7)   kqN-I-ßƒ°-

\p-k-cn®v hni-I-e\w sNbvXv  Ipdn∏p Xøm-dm-°q.
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Nn{Xo-I-cWw 7.7  _oP-tIm-i-ß-fpsS cq]o-I-cW L -́ßƒ

Du\-`wKw (Meiosis)

_oP-tIm-i-ßƒ cq]-s∏-Sp∂ tImi-hn-̀ -P-\-co-Xn-bmWv Du\-̀ wKw. ssewKn-Im-h-b-h-ß-fnse

_otPm¬∏mZ-I-tIm-i-ß-fn-emWv Du\-`wKw \S-°p∂-Xv. a\p-jy-\n¬ 46 t{Ima-tkm-ap-I-

fmWv D≈Xv. 46 t{Ima-tkm-ap-I-fp≈ _otPm¬∏m-ZItImiw XpS¿®-bmbn c≠p-X-hW

hn -̀Pn-°p-∂p. Du\-̀ w-K-Ønse Cu hn -̀P-\-ßƒ bYm-{Iaw Du\-̀ wKw I,  Du\-̀ wKw II F∂-

dn-b-s∏-Sp-∂p. Du\-̀ wKw I ¬ t{Imatkmw kwJy ]Ip-Xn-bm-bp≈ (23 t{Ima-tkm-ap-Iƒ)

c≠v ]p{Xn-Im-tIm-i-ß-fp-≠m-Ip-∂p. Du\-̀ wKw II ¬ Hmtcm ]p{Xn-Im-tIm-ihpw ho≠pw

hn -̀Pn-°p-∂p. Cu hn -̀P-\-Øn¬ t{Imatkmw kwJybv°v hyXym-k-ap-≠m-Ip-∂n-√. AXn-

\m¬ Du\-̀ wKw II {Ia-̀ w-K-Øn\v kam-\-am-Wv. Du\-̀ w-K-Øns‚ ^e-ambn Hcp _otPm¬∏m-

ZItImi-Øn¬ \n∂v 23 t{Ima-tkm-ap-I-fp≈ \mev ]p{Xn-Im-tIm-i-ßƒ D≠m-Ip-∂p.

kqN-I-ßƒ

$ _otPm¬∏m-Z-I-tIm-i-ß-fnse t{Ima-tkm-ap-I-fpsS FÆw F{X?

$ Du\-̀ wKw I \p-ti-j-ap≈ ]p{Xn-Im-tIm-i-ß-fnse t{Ima-tkm-ap-I-fpsS

FÆw F{X?

$ Du\-̀ wKw II s‚ {]tXy-IX F¥v?

$ _otPm¬∏m-Z\ {]{Inb ]q¿Øn-bm-Ip-tºm-gp-≠m-Ip∂ ]pw_o-P-ß-fp-

sSbpw Afi-tIm-i-ß-fpsSbpw FÆ-Øn¬ Fs¥-¶nepw hyXym-k-

apt≠m? CXns‚ Imc-W-sa¥v?

ssewKn-I {]Xyp¬∏m-Z\w \S-°p∂ Pohn-I-fn¬ c≠p Xcw tImi-hn-̀ -P\w

\S-°p-∂-Xmbn a\ n-em-°n-b-t√m. {Ia-`wKhpw Du\-`w-Khpw XΩn-ep≈

hyXym-k-ßƒ ]´n-I-s∏-Sp-Øq.

]pcp-j≥ kv{Xo

23

46

23

23 23 23 23

46

23

23

]pw_o-P-ßƒ

Afiw

t]mfm¿

t_mUn

Du\-̀ wKw I

_otPm¬∏m-ZI

tIm-i-ßƒ

Du\-̀ wKw II

t]mfm¿ t_mUn

kv{Xo _otPm¬]m-Z-I-tIm-i-

ß-fn¬ Du\-`wKw \S-°p-

tºmƒ Hcp henb AWvU

tImihpw aq∂v sNdnb tImi

ßfpamWp≠mIp∂Xv. sNdnb

tImißsf t]mfm¿ t_mUn

Iƒ F∂p ]db∂p.  {]Xyp-¬

∏m-Z-\-tijn C√m-Ø- Ch \in-

®p-t]m-Ip-∂p.

23 23 23

23

Nn{XoIcWw 7.7
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A∏q∏m
Rm≥

klm-bn-
°s´?

{Ia-̀ wKw Du\-̀ wKw

GXv Xcw -tIm-i-ß-fn¬ \S-°p∂p.

t{Imatkmw kwJy-bn¬ hcp∂ am‰w

]p{XnImtImi-ß-fpsS FÆw

]´nI 7.2 {Ia-̀ w-Khpw Du\-̀ w-Khpw

a\p-jys‚ hf¿®-bnse hnhn[ L -́ß-sf-°p-dn®v ap≥¢m-kp-I-fn¬ \nßƒ

]Tn-®n-́ p-≈-X-t√. B L-́ -ßƒ enÃv sNøq.

$ ssiihw $

$ $

Iuam-c-{]mbw GI-tZiw 10 apX¬ 19 hb- p-h-sc-bm-Wv. 20 IfpsS XpS-°-

Øn¬ Xs∂ Hcp hy‡n-bpsS hf¿® ]q¿ØnbmIp-∂p. icocw ]n∂oSv

hfcp∂n√. ]ns∂ \oßp∂Xv hm¿[-Iy-Øn-te-°m-Wv. F∂m¬ hm¿[Iyw

{]I-S-am-Ip-∂-Xn\v ]ns∂bpw Ipsd-b-[nIw h¿j-ßƒ th≠n-h-cpw. hm¿[Iyw

Pohn-X-Øns‚ A\n-hm-cy-X-bm-Wv. -im-co-cnI £aXbp≈-

t∏mƒ IpSpw-_-Øn-s‚bpw kaq-l-Øn-s‚bpw t£a-Øn-

\mbn {]h¿Øn-®-h¿ hm¿[-Iy-Im-eØv {]tXyI ]cn-K-W\

A¿ln-°p-∂n-t√?

Nn{Xw \nco-£n°q.

\nßƒ CØ-c-Øn¬ Bsc-sb-¶nepw klm-bn-®n-´pt≠m?

hm¿[Iyw F∂ Ah-ÿ-bn¬ a‰p L -́ß-fn¬ \n∂v XnI®pw hyXy-kvX-

amb, {]I-S-amb am‰-ßƒ kw -̀hn-°p-∂p. hm¿[-Iy-Im-esØ imco-cnI {]tXy-

I-X-Iƒ Fs¥-√m-amWv?

$ tImi-hn-̀ -P\ \nc°v Ipd-bp-∂p.

$ tImi-Øn-te-°p≈ HmIvkn-Ps‚ e`yX Ipd-bp-∂p.

$ tImi-ßƒ IqSp-X-embn \in-°p-∂p.

$ t]in-Iƒ ipjvIn-°p-∂p.

$ Du¿tPm¬∏m-Z\w Ipd-bp-∂p.

$ C{μn-b-ß-fpsS Imcy-£-aX Ipd-bp-∂p.

\msf \mapw hr≤cmIpw F∂v Hm¿°pI. \Ωƒ apXn¿∂-h-tcmSv Fß-s\-

bmWv s]cp-am-td≠Xv? th≠{X Icp-Xepw kvt\lhpw \¬Ip-∂pt≠m?

Ah-tcmSv \ΩpsS kao-]\w Fß-s\-bm-bn-cn-°Ww? ¢mkn¬ N¿® sNøq.

Xocp-am-\-ßƒ \S∏n-em°q.



104

Poh-imkv{Xw ˛ IX

$ kky-h-f¿®bv°v Imc-W-amb hnhn-[-Xcw sacn-Ã-ap-Iƒ Xncn-®-dn™v

hni-Zo-I-cn-°p-∂p.

$ bqIm-cn-tbm-́ p-I-fnse tImi-hn-̀ -P-\-L-́ -ß-fpsS khn-ti-j-X-Iƒ Xncn-

®-dn™v hni-Zo-I-cn-°p-∂p.

$ kky-ß-fnepw P¥p-°-fnepw \S-°p∂ tImi-{Z-hy-hn-̀ -P\w Xmc-Xayw

sNbvXv hyXymkw Is≠-Øn Ah-X-cn-∏n-°p-∂p.

$ {Ia-̀ w-KØns‚ {]m[m\yw Xncn-®-dn-™v hni-Zo-I-cn-°p-∂p.

$ Du\-̀ w-K-Øn-eqsS Pohn- h¿K-ß-fn¬ t{Imatkmw kwJy ÿnc-ambn

\ne-\n¿Ø-s∏-Sp-∂Xv Fß-s\-sb∂p hniZoI-cn-°p-∂p.

$ hm¿[-Iy-Øns‚ khn-ti-jXIƒ Xncn-®-dn-™v hr≤tcmSv A\p-Iqe

at\m-̀ mhw {]I-Sn∏n-°p-∂p.

1. \yq¢n-bkvhn -̀P-\-Øn¬ ]p{XnIm \yq¢n-b-kp-Iƒ cq]w-sIm-≈p∂ L´w.

A. t{]mt^kv B. sa‰m-t^kv

C. A\m-t^kv D. Sotem-t^kv

2. Nn{Xw \nco-£n-°p-I.

a. {Ia-`w-K-Ønse GXp L´-amWv

Nn{XØn¬ kqNn-∏n-°p-∂Xv?

b. Cu L -́Ønse {][m-\ am-‰-sa¥v?

3. kky-ß-fpsS hyXy-kvX- `m-K-ß-fnse sacn-Ã-ap-Ifpw Ah-bpsS [¿a-

ßfpw ] -́nI-s∏-Sp-Øp-I.

$ Im≥k¿ tcm-K-Øns‚ Imc-W-ßƒ, e£-W-ßƒ, NnIn-’m-coXn

F∂nh Dƒs∏-SpØn Hcp tÃmdn-t_m¿Upw AXn-\-\p-k-cn-®p≈ {]k-

t‚-j\pw Xbm-dm°n sl¬Øv ¢∫n¬ Ah-X-cn-∏n-°p-I.

$ hnhn[ \nd-ß-fn-ep≈ hqf≥ \q¬, apØp-Iƒ XpS-ßn-bh D]-tbm-Kn®v

\yq¢n-b-kns‚ hn -̀P\ L -́ß-fpsS amXrI \n¿an°pI.
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