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P\-K-W-a-\- -A-[n-\m-bI Pbtl

`mc-X -̀ m-Ky-hn-[mXm,

]©m-_-kn‘p KpP-dmØ admTm

{ZmhnU DXv°-e- _w-Km,

hn‘y-ln-am-N-e -b-ap\mKwKm,

D—e Pe-[nX-cwKm,

Xh-ip-̀ -\mta PmtK,

Xh-ip` Bin-j -am-tK,

Kmtl Xh- P-b- KmYm

P\-K-W-aw-K-e-Zm-bI Pbtl

`mc-X- `m-Ky-hn-[mXm

Pb-tl, Pb-tl, Pb-tl,

Pb Pb Pb Pbtl!

{]Xn⁄

C¥y Fs‚ cmPy-am-Wv. F√m C¥y-°mcpw Fs‚

ktlm-Z-co- ktlmZc-∑m-cm-Wv.

Rm≥ Fs‚ cmPysØ kvt\ln -°p∂p;

kºq¿Whpw sshhn-[y-]q¿W-hp-amb AXns‚

]mcº-cy-Øn¬ Rm≥ A`n-am\w  sIm≈p∂p.

Rm≥ Fs‚ amXm-]n-Xm-°-sfbpw Kpcp-°-∑m-

scbpw apXn¿∂-hscbpw _lp-am-\n-°pw.

Rm≥ Fs‚ cmPy-Øn-s‚bpw Fs‚ \m´p-Im-

cp-sSbpw t£a-Øn\pw sFiz-cy-Øn-\pw- th≠n

{]bXv\n°pw.

State Council of Educational  Research and Training (SCERT)
Poojappura, Thiruvananthapuram 695012, Kerala

Website  :  www.scertkerala.gov.in
e-mail  :  scertkerala@gmail.com

Phone  :  0471 - 2341883, Fax : 0471 - 2341869
Typesetting  and Layout :  SCERT

Printed at : KBPS, Kakkanad, Kochi-30
© Department of Education, Government of Kerala



{]nb hnZym¿Yn-I-tf,

Adn-hns‚ hmXm-b-\-ß-fn-eqsS Poh-tem-IsØ-°p-dn®v Adn-bp-∂Xpw
{]Xn-I-cn -°p-∂Xpw Fßs\sb∂v a\- n-em-°m≥ \nßƒ°v
IuXpIap≠m-hnt√? imco-cnI {]h¿Ø-\-ßsf GtIm-]n-∏n-°m≥ a\p-
jyakvXn-jvIhpw \mUn-Ifpw tlm¿tam-Wp-Ifpw HØptN¿∂p {]h¿Øn-
°p∂ coXn Xo¿®-bmbpw \nßsf A¤p-X-s∏-Sp-Øpw. Pohnh¿K-Øns‚
X\nabv°p ]n∂n-ep≈ P\n-XIcl-k-y-ßƒ, a\p-j-y-Po-hn-XsØ apt∂m´p
\bn°p∂ ssPh-kmt¶XnIcwKsØ B\p-Im-enI hf¿®, a\pjy≥
`qap-JØv Bhn¿ -̀hn-®-Xns‚ ]cn-Wmahgn-Iƒ F∂n-hbpw Cu ]pkvX-
I-Øn¬ Dƒs∏-Sp-Øn-bn-́ p-≠v. a\p-j-y-i-cocw F∂ A¤pXb{¥w tcmK-
ßsf sNdp°p∂ coXn-Iƒ, tcmK-ßsf AI‰n \n¿Øm≥ \mw ]men-

t°≠ IS-aIƒ F∂n-hbpw ]cm-a¿in-°p-∂p-≠v. ]T-\-{]-h¿Ø-\-ß-

fp-ambn k∂n-th-in-∏n®v sIm≠v A{i≤sIm≠p≈ A]-I-S-ßƒ

Hgnhmt°-≠-Xns\ kw_-‘n-°p∂ Hm¿a-s∏-Sp-Ø-ep-Iƒ \nXy-Po-hn-X-

Øn¬ \nßƒ°v {]tbm-P-\-s∏-Spw.

¢mkvap-dn-I-fn¬ Adn-hns‚ \n¿amWw \S-t°-≠Xv \nß-fn-eq-sS-bm-Wv.
AXn-\p≈ Hcp D]m-[n-am-{X-amWv Cu imkv{X-]m-T-]p-kvX-Iw. A[ym-]-
Icpw A\p-_‘ kma-{Kn-Ifpw \nßsf klm-bn-°m-\p-≠m-Ipw. ka{K
F∂ hnZym-̀ ymk t]m¿´epw kmt¶-Xn-I-ambn i‡n-s∏-Sp-Ønb Iyp.B¿.
tImUv tcJ-s∏-Sp-Ønb ]mT-]p-kvX-I-ßfpw ¢mkvdqw ]T-\-{]-h¿Ø-
\ßƒ Bbm-k-c-ln-Xhpw ck-I-chpw B°n Xo¿°pw.

tZio-b-sXm-gn¬ ss\]pWn N -́°q-Spw Zpc-¥-\n-hm-c-WØns‚ ImenI-
{]-k-‡n-bpw sF.kn.-Sn. km[y-X-Ifpw ]cn-K-Wn®v sIm≠mWv ]mT-]p-
kvX-I-ßƒ sa®-s∏-Sp-Øn-bn´p≈-Xv. Adnhpw kt¥m-jhpw {]Zm\w
sNøp∂ Pohn-X-K-‘n-bmb ]T-\m-\p-̀ -h-ß-fn¬ Bkz-Zn®v ]s¶-SpØv
imkv{X-]-T-\-ßƒ \nßƒ°v IqSp-X¬ {]tbm-P-\-{]-Z-am-Is´.

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

tUm.sP.-{]-kmZv

Ub-d-IvS¿

Fkv.-kn.-C.-B¿.Sn., tIcfw



`mc-X-Øns‚ `c-W-L-S\

`mKw I

auenI I¿Ø-hy-ßƒ

51 I. auenI I¿Ø-hy-ßƒ ˛ Xmsg-∏-d-bp-∂h `mc-X-Ønse Hmtcm

]uc-s‚bpw I¿Øhyw Bbn-cn-°p-∂-XmWv:

(I) `c-W-L-S-\sb A\p-k-cn-°p-Ibpw AXns‚ BZ¿i-ß-sfbpw ÿm]-\-ß-sfbpw

tZiob]Xm-I-sbbpw tZiobKm\-sØbpw BZ-cn-°p-Ibpw sNøpI;

(J) kzmX-{¥y-Øn-\p-th-≠n-bp≈ \ΩpsS tZiobka-c-Øn\v {]tNm-Z\w \¬Inb al-\o-bm-

Z¿i-ßsf ]cn-t]m-jn-∏n-°p-Ibpw ]n≥Xp-S-cp-Ibpw sNøpI;

(K) `mc-X-Øns‚ ]c-am-[n-Im-chpw sFIyhpw AJ-fi-Xbpw \ne-\n¿Øp-Ibpw kwc-£n-°p-

Ibpw sNøpI;

(L) cmPysØ ImØp-kq-£n-°p-Ibpw tZiob tkh\w A\p-jvTn-°p-hm≥ Bhiy-s∏-Sp-tºmƒ

A\p-jvTn-°p-Ibpw sNøpI;

(M) aX-]-chpw `mjm-]-chpw {]mtZ-in-Ihpw hn`m-Ko-b-hp-amb sshhn-[y-ßƒ°Xo-X-ambn `mc-

X-Ønse F√m P\-ßƒ°p-an-S-bn¬, kulm¿Zhpw s]mXp-hmb kmtlm-Z-cy-a-t\m-̀ m-hhpw

]pe¿Øp-I.  kv{XoI-fpsS A¥- n\v Ipdhp hcp-Øp∂ BNm-c-ßƒ ]cn-Xy-Pn-°pI;

(N) \ΩpsS kwkvIm-cka-\zb-Øns‚ kº-∂-amb ]mc-º-cysØ hne-a-Xn-°p-Ibpw \ne-\n-dp-

Øp-Ibpw sNøpI;

(O) h\-ßfpw XSm-I-ßfpw \Zn-Ifpw h\yPo-hn-Ifpw Dƒs∏-Sp∂ {]IrXym D≈ ]cn-ÿnXn

kwc-£n-°p-Ibpw A`n-hr-≤n-s∏-Sp-Øp-Ibpw Pohn-I-tfmSv ImcpWyw ImWn-°p-Ibpw

sNøpI;

(P) imkv{Xo-b-amb ImgvN-∏mSpw am\-hn-I-Xbpw, At\z-j-W-Øn\pw ]cnjvIcWØn\pw D≈

at\m-̀ m-hhpw hnI-kn-∏n-°pI;

(Q) s]mXp-kzØv ]cn-c-£n-°p-Ibpw i]Yw sNbvXv A{Iaw Dt]-£n-°p-Ibpw sNøpI;

(R) cmjv{Sw bXv\-Øn-s‚bpw e£y-{]m-]vXn-bp-sSbpw D∂-X-X-e-ß-fn-te°v \nc¥cw Db-c-Ø-

°-hÆw hy‡n-]-chpw Iq´m-b-Xp-amb {]h¿Ø-\-Øns‚ F√m afi-e-ß-fnepw D¬Ir-

jvS-X-bv°p-th≠n A[zm-\n-°p-I.

(S) Bdn\pw ]Xn-\m-en\pw CSbv°v {]mb-ap≈ Xs‚ Ip´nt°m Xs‚ kwc-£-W-bn-ep≈

Ip´n-Iƒt°m, AXXp kwKXn t]mse, amXm-]n-Xm-°tfm c£mI¿Ømthm hnZym-̀ ym-k-

Øn-\p≈ Ah-k-c-ßƒ G¿s∏-Sp-Øp-I.





A[nIhmb\bv°v
(hnebncpØen\v hnt[bamt°≠Xn√)

hnebncpØmw

XpS¿{]h¿Ø\ßƒ

Cu ]pkvXIØn¬ kuIcyØn\mbn
Nne ap{ZIƒ D]tbmKn®ncn°p∂p.



kmw{IanItcmKßƒ ]S¿∂p]nSn® {]tZißfnse BfpIƒ amkvIv [cn®v

CSs]Sp∂Xns‚ Nn{Xw {i≤n®nt√? CØcw kμ¿`-ß-fn¬ amkvIv

[cn°p∂XpsIm≠p≈ {]tbm-P-\-ßƒ Fs¥√mamWv?

 tcmKmWp {]th-i\w XSbp∂p.



CØcw ap≥I-cp-X-ep-Iƒ tcmKm-Wp°ƒ ico-c-Øn¬ {]th-in-°p-∂Xv Hcp

]cn-[n-hsc XS-bp-∂p-≠t√m?

tcmKm-Wp {]th-i\w XS-bm≥ \ΩpsS ico-c-Øn¬ Xs∂ X\-Xmb {]Xn-

tcm[ kwhn-[m-\-ßfnt√? enÃv sNøq.
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Nn{Xo-I-cWw 5.1 {]Xntcm[kwhn[m\ßƒ

ico-c-Ønse

{]Xntcm[

kwhn[m\ßƒ

icoc BhcWßfpw {khßfpw

icoc {Zhßƒ

(Xz°v, t«jva-kvX-cw, t«jvaw, Dan-\o¿,
IÆp-\o¿ apX-em-bh)

(c‡w, enw v̂)

tcmKm-Wp- {]th-i\w XS-bm\pw ico-c-Øn-\-IØv {]th-in® tcmKm-Wp-°sf

\in-∏n-°m-\p-ap≈ ico-c-Øns‚ IgnhmWv {]Xn-tcm-[-tijn (Body defense).

sshhn-[y-am¿∂ {]Xn-tcm-[-kw-hn-[m-\-ßfm¬ kpk-÷-amWv \ΩpsS

ico-cw.

Nn{Xo-I-cWw (5.1) \nco-£n®v ico-c-Ønse {]Xn-tcm-[-kw-hn-[m-\-ß-sf-°pdn®v

Ipdn∏v Xbm-dm-°q.

icoc BhcWßfpw {kh-ßfpw

ico-csØ s]mXn™v kwc-£n-°p∂ Bh-c-W-amWv Xz°v. tcmKm-Wp-{]-th-

i\w XS-bp∂ kpc-£m-I-hNw IqSn-bm-Wn-Xv.

NphsS \¬In-bn-cn-°p∂ Nn{Xhpw (5.1) hnh-c-Whpw hni-I-e\w sNbvXv

kqN-I-ßƒ°-\p-k-cn®v Ipdn∏v Xbm-dm-°q.

skt_-jykv {KŸn˛ D¬∏m-Zn-∏n-°p∂ sk_w

Xz°ns\ FÆ-a-b-ap-≈Xpw sh≈w ]‰n-∏n-Sn-°m-Ø-

Xp-am-°p-∂p.

tkzZ-{KŸn˛ D¬∏m-Zn-∏n-°p∂ hnb¿∏nse AWp-\m-in-

\n-Iƒ tcmKm-Wp-°sf \in-∏n-°p-∂p.

Nn{Xw 5.1  Xz°pw {]Xn-tcm-[hpw

F∏n-sU¿ankv ̨  CXn¬ ImW-s∏-Sp∂ sIcm-‰n≥ F∂

t{]m´o≥ tcmKm-Wp-°sf XS-bp-∂p.
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Nn{Xw 5.2 t«jvakvXcw

]´nI 5.1

ico-c-̀ m-K-w ico-c-{khw

sNhn ...................................................................

................................................................... Dan-\ocnse ssetkmsskw

IÆv ...................................................................

................................................................... HCl

aq°nse t«jvaw

Dan\ocnse ssetkmsskw

izk\\mfnbnse t«jvaw

BamibØnse HCl

IpS-ense t«jvaw

IÆp\ocnse ssetkmsskw

I¿Æsa-gp-Iv

aq{XØnse ssetkmsskw

Nn{XoIcWw 5.2 icoc{khßfpw {]Xntcm[hpw

ico-c-̀ m-K-ßsf s]mXn-™p-kwc-£n-°p∂ as‰mcp Bh-c-W-amWv

t«jva-kvXcw (Nn{Xw 5.2). CXv D¬∏m-Zn-∏n-°p∂ t«jvaØn¬s∏ v́

tcmKm-W-p-°ƒ \in-°p-∂p. \in-∏n-°-s∏´ tcmKm-Wp-°sf t«jva-

kvX-c-Ønse koenb tImi-ßƒ ]pd¥≈p-∂p.

icoc Bh-c-W-ßƒ Ht´sd D]-Im-cn-I-fmb _mIvSo-cn-b-I-

fpsS BhmktI{μw IqSn-bm-Wv. hmk-ÿm-\-Øn\pw t]mj-

I-ßƒ°pw th≠n CØcw _mIvSo-cn-b-I-tfmSv tcmKm-Wp-

°ƒ°v a¬k-cn-t°-≠n-h-cp-∂p. Cu a¬k-c-Øn¬- Ht´sd

tcmKm-Wp-°ƒ \in-®p-t]m-Ip-∂p.

kqN-I-ßƒ

$ Xz°pw {]Xn-tcm-[-hpw.

$ t«jva-kvX-chpw

{]Xn-tcm-[-hpw.

hnb¿∏v, t«-jvaw apX-emb

ico-c-{k-h-ßƒ tcmKm-Wp-

°sf \in-∏n-°p∂p F∂v a\-

 n-em-°n-b-t√m. at‰-sX√mw

{kh-ß-fmWv tcmKm-Wp-°sf

{]Xn-tcm-[n-°m≥ klm-bn-°p-

∂Xv? Nn{Xo-I-cWw (5.2) hni-

I -e\w sNbvXv NphsS

\¬Inb ]´nI (5.1) ]q¿Øn-

bm-°q.
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{]Xn-tcm-[-{]-h¿Ø\w

_mIvSo-cn-bsb hngp-ßn-\-in-∏n-°p-∂p, _mIvSo-cn-b-
sb \in-∏n-°p∂ cmk-h-kvXp-°ƒ \n¿an-°p-∂p.

a‰v tizXc‡m-Wp-°sf DtØ-Pn-∏n-°p-∂p.
c‡-°p-g-ep-Iƒ hnI-kn-∏n-°p∂p.

A\yhkvXp-°sf \in-∏n-°p∂ cmk-h-kvXp-
°fp≠m°p∂p. hoß¬ {]-Xn-I-c-W-Øn-\m-h-iy-

amb cmk-h-kvXp-°ƒ D¬∏m-Zn-∏n-°p-∂p.

tizX-c-‡m-Wp-°ƒ

\yqt{Sm-^n¬

t_tkm-^n¬

Cukn-t\m-^n¬

Nn{Xo-I-cWw 5.3 tizXc‡mWp°fpw {]Xn-tcm-[-{]-h¿Ø-\-ßfpw

tcmKm-Wp-°sf hngp-ßn \-in-∏n-°p∂p.tamtWm-ssk‰v

tcmKmWp°sf {]tXyIw
Xncn®dn™v \in∏n°p∂p.

enwt^m-ssk‰v

icoc Bh-cW--ßfpw {kh-ßfpw tcmKmWp{]thi\w Fßs\-sb√mw XS-

bp∂p F∂v t_m[yambnt√?

icoc{Zhßfpw {]Xntcm[hpw

icoc{Zh-ß-fmb c‡hpw enw^pw tcmK-{]-Xn-tcm-[-Øn¬ apJy]¶v hln-

°p-∂p. tcmKm-Wp-°-fpsS ico-c-Øn-te-°p≈ {]th-i\w \nb-{¥n-°pI Ah-

sbbpw Ah D¬∏m-Zn-∏n-°p∂ hnj-h-kvXp-°-sfbpw \n¿ho-cy-am-°p-I, s]cp-

I¬ XS-bpI XpS-ßnb hyXykvX {]Xn-tcm[ X{¥-ß-fmWv ico-c-{Z-h-ßƒ

kzoI-cn-°p-∂-Xv. c‡w {]Xn-tcm[ hyh-ÿ-bpsS `mK-ambn {]h¿Øn°p-

∂Xv Fß-s\-sb∂v ]cn-tim-[n-°mw.

c‡hpw {]Xn-tcm-[hpw

tizX-c-‡m-Wp-°ƒ tcmK-{]-Xn-tcm-[-Øn¬ apJy-amb ]¶v hln-°p∂p. Nn{Xo-

I-cWw (5.3) hni-I-e\w sNbvXv tcmK-{]-Xn-tcm-[-Øn¬ tizX-c-‡m-Wp-°-

fpsS ]¶n-s\-∏‰n Ipdn∏v Xbm-dm-°q.

tizX-c-‡m-Wp-°fpsS tcmK-{]-Xn-tcm[ {]h¿Ø\ß-sf-∏‰n a\- n-em-°n-

b-t√m. C\n hyXykvX tcmK-{]-Xn-tcm[ X{¥-ßƒ ]-cn-N-b-s∏-Smw.
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apdn-hn-eqsS  tcm-Km-Wp-°ƒ

{]-th-in-°p∂p.

cmk-hkvXp-°ƒ

cq]-s∏-Sp∂p.

Nn{Xo-I-cWw 5.4 hoß¬ {]-Xn-I-cWw

1

c‡-temanI

hnI-kn-°p-∂p.
2

tizX-c -‡m-Wp-°ƒ -
teman -Im`n -Øn-bn -eqsS
apdn -th-‰ - `mK-tØ-s°-
Øp∂p.

3

\yqt{Sm^n-√p-Ifpw
tamtWm-ssk-‰p-Ifpw
tcmKm-Wp-°sf hngpßn
\in-∏n-°p-∂p.

4

5

hoß¬ {]XnIcWw

apdnhp≠mIptºmƒ B `mKw hoßnhcp∂Xv \nßƒ I≠n´nt√? hoß¬

{]XnIcWw F∂v hnfn°s∏Sp∂  Cu {]h¿Ø\w Fßs\ \S°p∂p

F∂v hniZam°p∂ Nn{XoIcWamWv (5.4) NphsS tN¿Øncn°p∂Xv.

kqNIßfpsSbpw hnh-c-W-Øn-s‚bpw klmbØm¬ hniIe\w sNbvXv

Ipdn∏v Xbmdm°q.

apdnthm tcmKm-Wp-_m-[tbm D≠m-Ip-tºmƒ tISp-]-‰nb tImi-ßƒ Nne

cmk-h-kvXp-°ƒ D¬∏m-Zn-∏n-°p-∂p. Ch B ̀ mK-sØ -temanII-sf hnI-

kn-∏n-°p-Ibpw AXphgn c‡-{]-hmlw Iq´p-Ibpw sNøp-∂p. c‡-Ønse

πmkvabpw IqSp-X¬ tizX-c-‡m-Wp-°fpw c‡-°p-g-en¬\n∂p apdn-th‰

`mK-tØs°Øp∂p. CXmWv apdnthm £Xtam D≠m-Ip-tºmƒ B ̀ mKw

hoßp-∂-Xn\v Imc-Ww. Cu {]Xn-tcm-[-{]-h¿Ø-\-amWv hoß¬ {]-Xn-I-

cWw (Inflammatory response) F∂-dn-b-s∏-Sp-∂Xv.

kqN-I-ßƒ

$ temanIm`nØn hnIkn°p∂Xv sIm≠p≈ {]tbmP\w.

$ hoß¬ {]XnIcWØn¬ tizXc‡mWp°fpsS ]¶v.

$ hoß¬ {]Xn-I-c-Whpw {]Xn-tcm-[-hpw.

tizX-c-‡m-Wp-°ƒ apdn-th‰ `mKsØ tcmKm-Wp-°sf hngp-ßn-\-in-∏n-°p∂p

F∂v \nßƒ a\- n-em-°n-bt√m? Cu {]h¿Ø\w Fß-s\-bmWv \S-°p-

∂Xv?
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Nn{XoIcWw 5.6 c‡w I -́]n-Sn-°¬

t{Xmwt_m-πm-Ãn≥

Im¬kyw, hn‰m-an≥ K

t{Xmw_n≥

tcmKmWp

tcmKmWp°sf kvXc-k-©n-bn¬

Dƒs°m-≈p-∂p.

ssetkmtkmw

kvXc-k-©n-Iƒ ssetkm-tkm-ap-am-bn-

t®-cp-∂p.

ssetkm-tkm-anse F≥ssk-ap-Iƒ

tcmKm -Wp -°sf inYn -eo -I -cn®v

\in-∏n-°p-∂p.

NnNn{Xo-I-cWw 5.5 ^mtKm-ssk-t‰m-knkv

^mtKm-ssk-t‰m-knkv

tcmKm-Wp-°sf hngp-ßn- \-in∏n°p∂ {]h¿Ø-\-amWv ^mtKm-ssk-t‰m-knkv

(Phagocytosis). ̂ mtKm-ssk-t‰m-knkv \S-Øp∂ tImi-ß-fmWv ̂ mtKm-ssk-

‰p-Iƒ (phago--hn-gp-ß¬, cyte -̨tIm-iw). tizX-c-‡m-Wp-°-fmb tamtWm-ssk-

‰p-w \yqt{Sm-̂ n-√pw ^mtKm-ssk‰pI-fm-Wv.

^mtKm-ssk-t‰m-knkns‚ L -́ßƒ Nn{Xo-I-cn-®n-cn-°p-∂Xv (5.5) hni-I-e\w

sNbvXv Ipdn∏v Xbm-dm°n kb≥kv Ub-dn-bn¬ Fgp-Xq.

c‡w I´]nSn°¬

c‡w-I-́ -]n-Sn-°epw Hcp {]Xn-tcm-[-{]-h¿Ø\am-Wv. c‡w I -́]nSn°p∂-Xn-

\n-S-bn¬ \S°p∂ am‰-ßƒ NphsS t{ImUo-I-cn-®n-cn-°p∂Xv hni-I-e\w

sNbvXv c‡w-I-́ -]n-Sn-°p∂ {]h¿Ø-\-Ønse hnhn[ L -́ßƒ a\- n-em°n

Ipdn∏v Xbm-dm-°q.

$ apdn-th‰ `mKsØ Ie-Ifpw tπ‰vse-‰p-Ifpw inYn-eo-I-cn®v

t{Xmwt_m-πm-Ãn≥ F∂ cmkm-·n-bp-≠m-Ip-∂p.

$ πmkva-bnse t{]mt{Xmw-_n≥ t{Xmw_n≥

$ ss^{_n-t\m-P≥ ss^{_n≥ \mcp-Iƒ

$ ss^{_n-≥ \mcp-Iƒ tN¿∂v cq]s∏Sp∂ he-°-Æn-I-fn¬

AcpWc‡m-Wp-°fpw tπ‰vse-‰p-Ifpw Xßn c‡-°-́ -bp-≠m-Ip-∂p.
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tcmKm-Wp-°ƒ  ico-c-Øn¬ {]th-in-°p-∂p.

tcmKm-Wp-°ƒ D¬∏mZn-∏n-°p∂ hnj-h-kvXp-°fpsS km∂n[yw
tizX-c-‡m-Wp-°sf DtØ-Pn-∏n-°p-∂p.

tizX-c-‡m-Wp-°ƒ D¬∏mZn-∏n-°p∂ cmk-h-kvXp-°ƒ
ico-c-Xm-]-\ne Db-cm≥ Imc-W-am-Ip-∂p.

ico-c-Xm-]-\ne Db-cp-∂Xv tcmKm-Wp-°fpsS s]cp-I¬ \nc°v
Ipd-bv°p-∂p, ^mtKm-ssk-t‰m-knkns‚ ^e-{]m]vXn Iq´p-∂p.

-c‡w \jvS-s∏-Sm-Xn-cn-°m\pw apdn-hn-eq-sS-

bp≈ tcmKm-Wp-{]-th-i\w XS-bm\pw

c‡w I -́]n-Sn-°¬ klm-bn-°p-∂p. c‡w

I -́]n-Sn-°p-∂-tXmsS apdn-hp-W-ß¬ {]{In-

bbpw XpS-ßp-∂p.

apdn-hp-W-ß¬

hoß¬ {]-Xn-I-c-Ww, c‡w -I-́ -]n-Sn-°¬

F∂n-hbv°v tij-ap≈ L -́amWv apdn-hp-

W-ß¬. apdn-hp≠mIptºmƒ \mi-am-bXpw

\jvS-s∏´Xpamb Ie-Iƒ°p ]Icw AtX

t]mse-bp≈ Ie-Iƒ cq]-s∏-Sp∂p.

CØcw kμ¿ -̀ß-fn¬ apdn-h-S-bmfw Ah-

ti-jn-°n-√. F∂m¬ AtXt∏mse-bp≈

Ie-Isf ]Icw cq]-s∏-Sp-Øm\mhmØ-

t∏mƒ tbmP-I-I-e-Iƒ apdn-hp-W-°p-∂p.

CØcw kμ¿`-ß-fn-emWv apdn-h-S-bmfw

Ah-ti-jn-°p∂Xv. apdn-hn-eq-sS-bp≈

AWp-_m[ apdn-hp-W-ß¬ kmh-[m-\-Øn-

BIvSn-th-‰Uv ]m¿jy¬
t{Xmwt_m-πm-Ãn≥ ssSw (aPTT)

c‡w I´-]n-Sn-°mØ Ah-ÿtbm \ne-

bv°mØ c‡-{km-htam kw -̀hn-°p-tºmƒ

AXn\p≈ ImcWw ]cn -tim-[n -°p∂

sSÃmWv aPTT. c‡-km-ºn-fn¬ {]tXyI

dotb-P‚p -Iƒ tN¿°p-tºmƒ F{X

sk°≥Up-sIm≠v c‡w I´-]n-Sn-°p∂p

F∂v Is≠-Øp∂p. Cu ]cn-tim-[-\-bpsS

km[m-cW aqeyw 30 apX¬ 40 sk°≥Um-

Wv. c‡w I´-]n-Sn-°m≥ klm-bn-°p∂

LS-I-ß-fpsS Afhpw {]h¿Ø-\hpw Cu

]cn-tim-[\ hgn Adn-bm≥ Ign-bp-∂p. a\p-

jy-cn¬ apdn-hp-≠m-Ip-tºmƒ km[m-c-W-K-

Xn -bn¬ 2 -ap -X¬ 7 an\n-‰p -hsc c‡-

{km-hhpw 8 apX¬ 15 an\n-‰n-\p-≈n¬ c‡w

I -́]n-Sn-°p-Ibpw sNøp∂p.

em-°p-∂p. i‡-amb tcmK-{]-Xn-tcm[ kwhn-[m\w apdn-hp-W-ß¬ thK-Øn-

em°n tcmKm-Wp-_m-[-bpsS km[yX Ipd-bv°p-∂p.

]\n Hcp {]Xntcm[ {]h¿Ø\w

ico-c-Øns‚ km[m-cW Xm]-\ne 37 0C (98.6 0F) BWv. ico-c-Xm-]-\ne

km[m-cW \ne-bnepw Db-cp∂ Ahÿ-bmWv ]\n. CXv Hcp tcmK-amtWm?

tcmK-e-£-W-amtWm? \¬Inb v̂tfmNm¿ v́ hni-I-e\w sNbvXv \nK-a-\-ßƒ

kb≥kv Ub-dn-bn¬ Fgp-Xq.
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]\n ico-c-Øns‚ Hcp {]Xn-tcm-[-{]-h¿Ø-\-am-sW∂v a\- n-em-bt√m. ]\n

hcptºmƒ acp∂v Ign°p∂sX¥n\mWv? Xmsg X∂ncn°p∂ Ipdn∏v hmbn®v

\nKa\ßƒ cq]oIcn°q.

tcmKm-Wp-_m[ \nb-{¥-Wm-Xo-X-am-Ip∂ kml-N-cy-ß-fn¬ Xm]-\ne

{IamXo-X-ambn Db¿t∂°mw. At∏mƒ Xm¬°m-en-Im-izm-k-Øn-\mbn

Xm]-\ne Ipd-bv°m-\p≈ acp-∂p-Iƒ Ign-°msa¶nepw ]\n-bpsS

bYm¿∞-Im-cWw Is≠Øn NnIn-’n-°pI-bmWv th≠-Xv. Zo¿L-k-

abw Xm]-\ne Db¿∂p-\n¬°p-∂Xv akvXnjvIw Dƒs∏-sS-bp≈ B¥-

cm-h-b-h-ßsf tZmj-I-c-ambn _m[n-t®-°mw. AXn-\m¬ ]\n-IqSn-bm¬

F{X-bpw-thKw sshZy-k-lmbw e`y-am-t°≠-Xm-Wv.

tcmKmWp {]th-i\w XS-bm\pw Ahsb \in-∏n-°m\pw klm-bn-°p∂ Nne

kwhn-[m-\-ßsf°pdn®v a\- n-em-°n-b-t√m.

tcmKm-Wp-°-fpsS khn-ti-j-X-Iƒ ]cn-K-Wn-°msX F√m tcmKm-Wp-°ƒs°-

Xn-scbpw Htc coXn-bn¬ {]Xn-tcm[w Xo¿°p-∂-XmWv s]mXp-hmb {]Xn-

tcm-[w (Non - specific body defense).s]mXp-hmb {]Xn-tcm[w t`Zn®v ico-

cØnse-Øp∂ tcmK-Im-cn-Isf {]tXyIw Xncn-®-dn-bp-Ibpw \in-∏n-°p-Ibpw

sNøp-∂Xv enwt^m-ssk-‰p-I-fm-Wv.

enwt^mssk‰v F∂ t]mcmfn

ico-c-Øn-¬ {]th-in®v {]Xn-tcm-[-hy-h-ÿsb DtØ-Pn-∏n-°p∂ tcmKm-Wp-

°-sfbpw A\y-h-kvXp-°-sfbpw B‚n-P-\p-Iƒ F∂p ]d-bp-∂p. Hmtcm B‚n-

P-s‚bpw LS-\ Xncn-®-dn™v Ahsb {]tXyIw \in-∏n°p∂-{]Xn-tcm[

kwhn[m\amWv {]tXyI {]Xntcm[w (Specific defense).

enwt^mssk-‰p-Iƒ F∂ tizX-c-‡m-Wp°fmWv CØ-c-Øn¬ tcmKm-Wp-

°sf \in-∏n-°p-∂-Xv. enwt^mssk‰pIƒ c≠v XcØnep≠v. Ch Aÿn-a-

÷-bn¬ cq]-s∏-Sp-∂p. Ch-bn¬ Aÿn-a-÷-bn¬ sh®v ]mI-s∏-Sp-∂-h-bmWv

B -enwt^mssk‰pIƒ. _m°n-bp-≈h ssXakv {KŸn-bn¬ sh®v ]mI-s∏-Sp-

∂p. Ch-bmWv T- enwt^mssk‰pIƒ. Nn{Xw 5.3, hnh-c-Ww F∂nh hni-

Ie\w sNbvXv {]tXyI {]Xn-tcm-[ {]h¿-Ø\Øn¬ enwt^m-ssk-‰p-I-fpsS

]¶v Xncn-®-dn™v Ipdn∏v Xbm-dm-°q.

B enw-t^m-ssk-‰p-Iƒ

ico-c-Ønse-Øp∂ B‚n-P-\p-Iƒs°-Xnsc Ch Nne t{]m´o-\p-Iƒ D¬∏m-

Zn-∏n-°p-∂p. Ch-bmWv B‚n-t_m-Un-Iƒ (Antibodies).

aq∂p coXn-I-fnemWv B‚n-t_m-Un-Iƒ tcmKm-Wp-°sf \in-∏n-°p-∂Xv.

1. _mIvSo-cn-bbpsS tImi-kvX-csØ inYn-eo-Icn®v Ahsb \in-∏n-°p∂p.

2. B‚n-P-\p-I-fpsS hnjmw-isØ \n¿ho-cy-am-°p-∂p.

3. a‰p tizX-c-‡m-Wp-°sf DtØ-Pn-∏n®v tcmKm-Wp-°sf \in-∏n-°p-∂p.

B enwt^m-ssk‰v

T enwt^m-ssk‰v

Nn{Xw 5.3
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CΩyq-tWm-t•m-_p-en≥

B enwt^m-ssk-‰p-Iƒ D¬∏m-Zn-∏n-

°p∂ {]Xn-tcm-[cmk-h-kvXp-°-

fmb B‚n-t_m-Un-Iƒ CΩyq-tWm-

t•m-_p-en-\p-Iƒ F∂mWv Adn-b-

s∏-Sp-∂-Xv. Y BIrXn-bn-ep≈ Hcp

t{]m´o-\m-Wn-Xv. CXns‚ A‰-ß-

fn¬ B‚n-P-\p-Isf _‘n-∏n-°p∂

{]tXyI `mK-ß-fp-≠v. Cu `mK-

ßƒ B‚n-P-\p-Isf {]tXyIw

Xncn-®-dn™v \in-∏n-°m≥ klm-bn-

°p-∂p. IgA, IgD, IgE, IgG, IgM

F∂nßs\ 5 Xc-Øn-ep≈ CΩyq-

tWm-t•m-_pen-\p-I-fp≠v.

Nn{XoI-cWw  5.8 enw v̂ hyhÿ

enw v̂ hmln

enw v̂ t\mUv

kvπo≥

Nn{XoIcWw 5.7
c‡hpw {]Xntcm[{]h¿Ø\ßfpw

icotcmjvamhv
Db¿Ø¬

...........................
c‡hpw

{]Xntcm[
{]h¿Ø\ßfpw

B‚n-t_m-Un-I-
fpsS D¬∏m-Z\w

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

apdnhv

DWß¬

T enw-t^m-ssk-‰p-Iƒ

 a‰v {]Xnt-cm[ tImißsf DtØ-Pn-∏n-°p-∂p.

 sshdkv _m[n® tImi-ß-sf \in-∏n-°p∂p.

 Im≥k¿tIm-i-ß-sf \in-∏n-°p∂p.

CXp-hsc a\- n-em-°nb Imcy-ß-fpsS ASn-ÿm-\-

Øn¬ c‡-Øns‚ {]Xn-tcm-[-{]-h¿Ø-\-ßsf

kqNn-∏n-°p∂ Nn{Xo-I-cWw (5.7) ]q¿Øn-bm-°q.

enw^pw {]Xntcm[hpw

enw^n-s\-°p-dn®v \nßƒ t\csØ a\- n-em-°n-bn-́ p-≠-

t√m. enw v̂ hyhÿbpsS Nn{XoIcWhpw (5.8) hnh-c-

Whpw hniI--e\w sNbvXv tcmK{]Xntcm[

{]h¿Ø\ßfn¬ enw v̂ Fßs\ klmbn°p∂psh∂v

N¿®-sNøq.

c‡Øn¬ \n∂v cq]s∏SpIbpw c‡Ønte°v

]p\cmKncWw sNøs∏Sp∂Xpamb enw^v tcmK

{]Xntcm[ {]h¿Ø\ßfn¬ c‡sØt∏mse Xs∂

{]m[m\ya¿ln°p∂p.

enw^n¬ [mcmfw enwt^mssk‰pIƒ ImWs∏Sp∂p.

Ch tcmKImcnIfmb _mŒocnbIsf enw^v

t\mUpIfnepw kvπo\nepw  sh®v \in∏n°p∂p.
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t]mÃ¿ \nco£n°p∂ Ip´nbpsS kwibw {i≤n°q.

F¥mWv {]Xntcm[IpØnshbv∏v? X∂ncn°p∂

hnhcWw hniIe\w sNbvXv Ipdn∏v Xbmdm°n

kb≥kv Ubdnbn¬ FgpXq.

tcmKmWp°ƒ ico -c -Øn¬ {]thin°ptºmƒ

{]Xntcm[{]h¿Ø\ßƒ°v ImeXmakw kw`hn®m¬

tcmKmWp°ƒ s]cpIpIbpw hym]n°pIbpw sNøp∂p.

tcmKmWphns‚ B{IaWw ap∂n¬°≠v {]Xntcm[

tImißsf k÷am°n sh°m\p≈ Ir{Xnaam¿KamWv

{]Xntcm[h¬°-c-Ww (Immunization).

Ir{Xna{]Xntcm[h¬°-c-WØn\mbn D]tbmKn°p∂

hkvXp°fmWv hmIvkn\pIƒ. Poh\p≈tXm

arXam°s∏-´tXm \n¿hocyam°s∏´tXm Bb

tcmKmWp°ƒ, \n¿hocyam°s∏´ hnjhkvXp°ƒ,

tcmKImcnIfpsS tImi`mKßƒ F∂nhbn¬ GsX-

¶nepw Bbn-cn°pw Hmtcm hmIvkn-\p-I-fnsebpw LS-I-

ßƒ. Ch icocØnse  {]Xntcm[{]h¿Ø\ßsf

DtØPn∏n°p∂ B‚nP\pIfmbn {]h¿Øn°p∂p.

Chbvs°Xnsc icocØn¬ B‚nt_mUnIƒ

\n¿an°s∏Sp∂p. Cu B‚nt_mUnIƒ \ne-\n¬°p-

Ibpw `mhn -bn¬ CtX tcmKØn\v ImcWamb

tcmKmWp°fn¬ \n∂v icocsØ kwc£n°pIbpw

sNøp-∂p.

FtUz¿Uv sP∂¿

FtUz¿Uv sP∂¿ F∂ Cw•ojv
tUmŒ¿ BWv B[p\nI
{]Xntcm[IpØnhbv∏n\v XpS°w
Ipdn®Xv . tKmhkqcn tcmKw
_m[n®h¿°v hkqcntcmKw _m[n
°p∂n√ F∂v At±lw \nco£n®p.
At±lw 8 hb p≈ Hcp B¨
Ip´nbn¬  tKmhkqcn tcmKnbn¬
\n∂p≈ ]gp∏v IpØnsh®p. B
Ip´n°v tKmhkqcn tcmKw
D≠mhpIbpw tcmKw t`ZamIp
Ibpw sNbvXp. c≠v amkØn\p
tijw At±lw B Ip´nbn¬ Hcp
hkqcntcmKnbn¬ \n∂p≈ ]gp∏v
IpØnsh®p. B Ip´nbv°v
hkqcntcmKw D≠mbn√. sP∂
dpsS tKmhkqcn {]tbmKsØ
A\pkvacn®v ]ip F∂¿∞w
hcp∂ em‰n≥ hm°mb 'vacca'

bn¬ \n∂mWv {]Xntcm[{]h¿Ø
\ßƒ°v hmIvknt\j≥ F∂
t]cv In´nbXv.

ico-c-Ønse kzm`m-hnI {]Xn-tcm-[-kw-hn-[m-\-ß-sf-°p-dn®v a\- n-em-°n-
bnt√? Ir{Xn-a-ambn tcmK-{]-Xn-tcm-[-tijn t\Sm≥ Ign-bptam? AXn-\p≈

am¿K-ßƒ Fs¥-√m-amWv? N¿® sNøq.

{]Xn-tcm-[-h¬°-cWw

tcmKmWp°sf
XSbm≥ icoc

Øn¬Øs∂ {]Xntcm[
kwhn[m\ap≈t∏mƒ

]ns∂¥n\mWv
{]Xntcm[IpØnhbv

s∏Sp°p∂Xv?

ape-∏m¬ t]mse-Xs∂ {]Xn-tcm-[Ip-Øn-hbv]pw Ip™ns‚ Ah-Im-i-am-Wv.
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hmIvkn≥   tcmKw

_n.kn.Pn

H.]n.hn

s]‚m-hm-e‚ v

Fw.Fw.B¿

Sn.Sn

]´nI 5.2

kqN-I-ßƒ

$ hmIvknt\js‚ {]m[m\yw.

$ hmIvkn\pIfnse LSIßƒ.

$ B‚n-P-\p-Ifpw B‚n-t_m-Un-I-fpw.

P\\w apX¬ hf¿®bpsS hnhn[ L´ßfn¬ \¬Ip∂

hmIvkn\pIsf kw_‘n°p∂ hnhcßƒ DƒsIm≈p∂

tZiob {]Xntcm[h¬°cW ]´nI tiJcn°q. CXv

hniIe\w sNbvXpw IqSp-X¬ hnh-c-ßƒ tiJ-cn®pw

X∂ncn°p∂ ]´nI (5.2) ]q¿Ønbm°q.

{]Xntcm[h¬°cWØns‚ {]m[m\yw t_m[ys∏SpØp∂

t]mÃdpIƒ Xbmdm°n ¢mkn¬ {]Z¿in∏n°q.

NnIn’˛Ahkm\sØ {]Xntcm[w

tcmKap≠mIptºmƒ NnIn’ t\Snbns√¶n¬ F¥v

kw`hn°pw? NnIn’ Ahkm\sØ {]Xntcm[w At√?

\mw B{ibn°p∂ hnhn[ NnIn’m coXnIƒ GsX√mamWv?

$ Bbp¿thZw

$ kn≤sshZyw

$ bp\m\n

$ {]IrXn NnIn’

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

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

Bbp¿thZw
C¥ybpsS kz¥w

C¥y-bn¬ DZbw sNbvX

temI {]ikvXamb NnIn

’m coXnbmWv Bbp¿

thZw. \ΩpsS icocsØ

BtcmKytØmSpIqSnbpw,

Imcy£aXtbmSpIqSnbpw

\ n e \ n ¿ Ø n s ° m ≠ p

t]mIWsa¶n¬, \Ωƒ

{]IrXnbpambn CWßn

Pohnt°≠Xv AXy¥m

t]£nXamWv. Bbp¿thZ

Øn¬ kkyP¥pP\yamb

hkvXp°ƒ Huj[ßfmbn

D]tbmKn°p∂p.
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Nn{Xw 5.4 tcmK\n¿Wtbm]IcWßƒ

Nn{Xw (5.4) \nco-£n®v tcmK\n¿Wtbm]IcWßfpw Ah-bpsS D]-tbm-

Khpw Xncn-®-dn™v kb≥kv Ub-dn-bn¬ Fgp-Xq.

Nnc-]-cn-Nn-X-amb Cu D]IcWßsf°qSmsX AXym[p\nI tcmK\n¿Wb

D]-I-c-W-ßƒ C∂v BtcmKycwKØv kPohamWv. ]´nI 5.3 ]cn-tim-[n®v

\qX\ tcmK\n¿Wb D]IcWßfpsS Nn{X-ßfpw D]-tbm-Khpw Dƒs∏-

SpØn hnh-c-ßƒ kb≥kv Ub-dn-bn¬ tcJ-s∏-Sp-Øq.

Aƒ{Sm-tkm-WnIv i_vZ-X-cw-K-ß-fp-]-tbm-Kn®v
B¥-cm-h-b-h-ß-fpsS LS\ a\- n-em-°m≥.

FIvkvtdbpsSbpw  Iºyq-́ -dns‚bpw klm-b-tØmsS
B¥-cm-h-b-h-ß-fpsS {Xnam-\ -Zr-iy-ßƒ e`yam-°m≥.

B¥-cm-h-b-h-ß-fpsS {Xnam-\ -Zr-iy-ßƒ
e`yam-°m≥.

D]-I-cWw

CeIvt{Sm F≥k-̂ -tem {Kmw
(EEG)

Ce-Ivt{Sm -Im¿Un-tbm {Kmw
(ECG)

Aƒ{Sm- ku≠v kvIm\¿

kn.Sn. kvIm\¿ (Iw]yq-́ Uv
tSmtam-{K^n kvIm\¿)

Fw.B¿.-sF. kvIm\¿ (am·-‰nIv
sdskm-W≥kv Cta-PnwKv kvIm\¿)

]´nI 5.3

akvXn-jvI-Ønse sshZypX Xcw-K-ß-sf
tcJ-s∏-Sp-Øm≥.

lrZ-b-t]-in-bnse sshZypX Xcw-K-ß-sf
tcJ-s∏-Sp-Øm-≥.

D]-tbmKw

temIØns‚ hnhn[ `mKßfn¬ AXXv {]tZisØ PohnXcoXn, kwkvImcw, e`yamb
{]IrXnhn`hßƒ F∂nhbv°\pkrXamb NnIn’mcoXnIƒ cq]s∏´n´p≠v. kn≤sshZyw,
]© I¿Ω, bp\m\n, {]IrXn NnIn’ F∂nhsb√mw CØcØn¬ cq]w sIm≠ ]mcºcy
NnIn’mcoXnIfmWv. P¿Ω≥ tUmŒdmbncp∂  kmaph¬ l\nam≥ apt∂m v́ sh® NnIn’m
coXnbmWv  tlmantbm∏Xn. ]mcºcy NnIn’mcoXnIfn¬ \n∂v thdn´ coXnIƒ Ahew_n®v
B[p\nI sshZyimkv{XØn\v ASnØd ]mInbXv {Ko°v sshZyimkv{X⁄\mb
lnt∏m{Im‰kv Bbncp∂p. tcmKßfpambn _‘-s∏´ A‘hnizmkßsf XncpØn
tcmKImcnIƒ, tcmK\n¿Wbw, acp∂pIƒ F∂nhbv°v {]m[m\yw \¬Ip∂ NnIn’mcoXn°v
At±lw XpS°w Ipdn®p.

hnhn[ NnIn’mcoXnIsf°pdn®v hnhc

tiJcWw \SØn Hcp ]Xn∏v Xbdm°q.

C∂v NnIn’mcwKØv B[p\nI sshZy

imkv{Xw (Modern medicine) Gsd  apt∂m v́

t]mbn´p≠v. tcmK\n¿Wb coXnbnepw

]pXnbXcw acp∂pIfpsS I≠p-]nSpØ-

ßfnepw D≠mb imkv{X apt∂‰-ßƒ

B[p\nI sshZyimkv{X hf¿®bn¬

\n¿WmbIambn.
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Iwπo‰v ªUv Iu≠v (CBC)

Test details Test result Normal Value

lotam-t•m-_n≥ 12.2 {Kmw 12˛17 {Kmw
/100 an.en. c‡w /100 an.en. c‡w

tizX-c-‡m-Wp 8,200/an.en. 5000˛ 10000
°fpsS FÆw c‡w /an.en. c‡w

Acp-W-c-‡mWp 47 e£w 45 e£w apX¬
/an.en. c‡w 60 e£w/an.en.

c‡w

tπ‰ve-‰p-I-fpsS 3.2 e£w 2.5 e£w apX¬
FÆw /an.en. c‡w 3.5 e£w /an.en.

c‡w

dnt∏m¿´v

et_md´dn ]cntim[\Iƒ

et_md´dn ]cntim[\Iƒ tcmK\n¿WbØn\v

D]Icn°p∂p F∂v \nßƒ°dnbmat√m.

c‡Ønse hnhn[ LSIßfpsS Afhv

]cntim[n® Hcp dnt∏m¿ v́ X∂n-cn-°p-∂Xv \nco-

£n-°q.

tcmK-\n¿W-b-Øn -\p -th≠n et_md´dnbn¬ \S-Øp∂ hnhn[

sSÃpIsf°pdn®v em_v sSIv\ojyt\mSv tNmZn®v a\- n-em°n  hnhcßƒ

kb≥kv Ub-dn-bn¬ tcJ-s∏Sp-Øq.

kmt¶XnIhnZybnse apt∂‰ßƒ B[p\nI sshZyimkv{X NnIn’bn¬

{]tXyI taJeIƒ cq]s∏SpØnbn´p≠v. sshZy-im-kv{X-cwK-sØ

kvs]jyssetkj\pIfpw taJeIfpw Is≠Øn ]´nI (5.4) ]qcn∏n°q.

IqSp-X¬ taJ-e-Iƒ Is≠Øn Ipdn∏v Xbm-dm-°q.

]´nI 5.4 kvs]jyssetkj\pIfpw taJ-e-Ifpw

kvs]jyssetkj≥ _‘s∏´ taJe

Im¿UntbmfPn lrZbNnIn’

................................................................... t\{XNnIn’

\yqtdmfPn ...................................................................

................................................................... Im≥k¿ NnIn’

C.F≥.Sn. ...................................................................
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tIcfw ho≠pw amXr-I-bm-Ip-∂p.
2018 HIvtSm_-dn¬ \mSn\v
ka¿∏n-°-s∏´ KARSAP
(Kerala Antimicrobial
Resistance Strategic Action
Plan) tIc-f-am-Xr-I-bpsS
as‰m-cp -Zm -l-c -W-am -Wv.

tcmK-Im-cn-I-fmb kq£va-Po-hn-I-fpsS acp-∂p-I-
tfm-Sp≈ AXn-Po-h-\-ti-jn-s°-Xnsc t]mcm-Sm≥
e£yw hbv°p∂ Cu I¿a-]-≤Xn Z£nW
]q¿th-jy≥ cmPy-ß-fn¬ BZy-ambn \S-∏n¬
hcp-ØnbXv tIc-f-Øn-em-Wv. 2016 ¬ acp-∂p-Isf
{]Xn-tcm-[n-°p∂ £b-tcmKw temIØv GI-
tZiw 5 e£w t]sc _m[n-®p. Cu kml-N-cy-
Øn¬ WHO kq£va-Po-hn-I-fpsS AXn-Po-h-\-
ti-jnsb Hcp BtKmf BtcmKy {]Xn-k-‘n-
bmbn IW-°m°n Pm{KX {]Jym-]n-®p-I-gn-™p.
WHO hn`m-h\w sNøp∂ sNdp-Øp-\n-¬∏n\v
tIcfw amXr-I-bm-hp-tºmƒ ae-bm-fnbv°v A`n-
am --\n°mw. AtXm-sSm∏w kzbw NnIn’
t]mep≈ A\m-tcm-Ky-I-c-amb ioe-ß-fn¬ \n∂v
AI-∂p-\n¬°m-\p≈ hnthIw ]pe¿ØpIbpw
sNømw.

1928 ¬ k¿ AeIv -km≠¿ ^vsfanMv BWv BZyambn

B‚n_tbm´n°pIƒ Is≠ØnbXv. s]\nknenbw s\ms´‰w

F∂ ̂ wKkn\v _mIvSo-cn-b-Isf \in-∏n-°m-\p≈ Ign-hp-s≠∂v

At±lw BI-kvan-I-ambn Is≠-Øn. F∂m¬ AXn¬ \n∂pw

acp∂v th¿Xn-cn-s®-Sp-°m≥ ]ns∂bpw h¿j-ßƒ th≠n-h-∂p.

NnIn-’-bn¬ tcmK-\n¿W-b-tØm-sSm∏w acp-∂p-Iƒ°pw henb {]m[m-\y-ap-

≠v. kky-ßƒ, P¥p-°ƒ, kq£va-Po-hn-Iƒ F∂n-h-bn¬ \n∂v th¿Xn-cn-s®-

Sp-°p∂ ]Zm¿Y-ßtfm ]co-£-W-im-e-I-fn¬ Ir{Xn-a-ambn \n¿an-s®-Sp-°p∂

cmk-h-kvXp-°tfm BWv acp-∂p-Iƒ.

B‚n_tbm´n°pIƒ

_mŒocnb, ^wKkv XpSßnb kq£vaPohnIfn¬ \n∂pw th¿Xncns®

Sp°pIbpw _mŒocnbsb \in∏n°m≥ D]tbmKn°p∂Xpamb

Huj[ßfmWv B‚ n_tbm´n°pIƒ. icotcm]cnXeØnepw

icocØn\IØpw {]tbmKn°mhp∂ Huj[ßfmWv Ch.

B‚n-_tbm´n°p-I-ƒ ̂ e-{]-Z-amb Huj-

[-ß-fm-sW-¶nepw Ah-bpsS ÿnc-amb

D]-tbmKw ]e ]m¿iz-̂ e-ßfpw krjvSn-

°p -∂p≠v. Ah-bn¬ {][m-\-s∏´h

{i≤n°q.

$ ÿnc-amb D]-tbm-Kw tcmKm-Wp-

°ƒ°v B‚n-_-tbm-´n-°p-Iƒs°-

Xn-cmb {]Xn-tcm-[-tijnbp≠m-

°p∂p.

$ ico -c -Ønse D]-Im -cn -I -fmb

_mIvSo-cn-b-Isf \in-∏n-°p-∂p.

$ ico-c-Ønse Nne hn‰m-an-\p-I-fpsS

Afhv Ipd-bv°p-∂p.

^wK-kp-Isf \in-∏n-°m≥ B‚n^wK¬

acp-∂p-Ifpw sshd-kp-Isf \nb-{¥n-°m≥

B‚nsshd¬ acp-∂p-Ifpw D]-tbm-Kn-°p-

∂p-≠v.

tUmIvS-dpsS \n¿tZi-an-√msX B‚n-_-

tbm-´n-°p-Ifpw a‰v acp∂pIfpw D]-tbm-

Kn®v kzbw NnIn’n-°p-∂Xv A`n-e-j-Wo-

b-amtWm? N¿® sNøq. \nK-a-\-ßƒ

kb≥kv Ub-dn-bn¬ Fgp-Xq.
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A B C
Ir{Xna izmtkm-tOzmkw \¬Ip∂p ssIbn¬ …nwKv C´n-cn-°p∂p izmk-\m-f-Ønse XSkw am‰p∂p

 18 \pw 60 \pw CS-bn¬ {]mb-ap-≈-h¿°v c‡w Zm\w sNømw.

 aq∂p-am-k-Øn-sem-cn-°¬ c‡w Zm\w sNømw.

 c‡-Zm\w ZmXm-hn\v bmsXmcp Btcm-Ky-{]-iv\-hp-ap-≠m-°p-∂n-√.

 K¿`n-Wn-Iƒ, ape-bq´p∂ AΩ-am¿ F∂n-h¿ c‡w Zm\w sNø-cp-Xv.

 c‡-Øn-eqsS ]I-cp∂ tcmK-ap-≈-h¿ c‡w Zm\w sNø-cp-Xv.

t\m´okv t_m¿Uv

apºv ]Tn-®n-´p≈ Imcy-ßƒ {]tbmP-\-s∏-Sp-Ønbpw IqSp-X¬ hnh-c-ßƒ

tiJ-cn®pw {]Y-a-ip-{iq-j-sb-∏‰n Hcp t_m[-h¬°-c-W-¢mkv kwL-Sn-∏n°q.

A]ISßƒ kw`hn°ptºmƒ ]et∏mgpw [mcmfw c‡w \„s∏

Smdp≠t√m? c‡\jvSw ]cnlcn°p∂sXßs\bmWv?

c‡-\n-th-i\w (Blood transfusion)

Hcmfn¬ \n∂v as‰mcmfnte°v c‡w ssIam‰w sNøs∏Sp∂Xns\bmWv

c‡\nthi\w F∂v ]dbp∂Xv. c‡\nthi\w \SØptºmƒ {i≤nt°≠

Imcyßƒ Fs¥ms°bmWv?

Hcp ªUv_m-¶n¬ {]Z¿in-∏n-®n-cn°p∂ \n¿tZ-i-ßƒ NphsS X∂n-cn-°p-

∂p. Ahtbmtcm∂pw hni-I-e\w sNbvXv \nK-a-\-ßƒ cq]o-I-cn-°q.

tcmK-ß-sf-t∏m-se-Xs∂ A]-I-S-ßfpw BtcmKyØn\v {][m-\-sh-√p-hn-fn-

bm-Wv. A]ISßƒ D≠mIp∂ L´ßfn¬ hnZKv[ NnIn’ e`yamIp∂Xv

hsc A]IS\ne XcWwsNøm≥ \ap°v F¥v sNøm\mIpw?

{]Y-a-ip-{iqj

IrXykabØv {]Yaip{iqj \¬Inbm¬ acWØn¬ \n∂v ]escbpw

c£n°m≥ Ignbnt√? N¿® sNøq. Nn{X-ßƒ A, B, C F∂nh \nco-£n®v

Hmtcm∂pw GtXXv kml-N-cy-ß-fn¬ \¬Ip∂ {]Y-a-ip-{iq-j-bm-sW∂v

Is≠Øn tcJ-s∏-Sp-Øq.
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Hcmƒ°v F√mhcpsSbpw c‡w kzoIcn°mtam? c‡\nthi\Øn\v

c‡{Kq∏pIƒ ]cntim[n°p∂sX¥n\mWv?

a\pjycnse hnhn[ c‡{Kq∏pIfpw c‡{Kq∏pIƒ \n¿Wbn°p∂Xns‚

ASnÿm\hkvXpXIfpw Fs¥∂v ]cntim[n°mw.Xmsg X∂n-cn-°p∂ ]´n-

Ibpw (5.5) hnh-c-Whpw kqN-I-ß-fpsS ASn-ÿm-\-Øn¬ hni-I-e\w sNbvXv

Ipdn∏v Xbm-dm°n kb≥kv Ub-dn-bn¬ tcJ-s∏-Sp-Øq.

AcpWc‡m-Wp-hns‚ D]-cn-X-e-Øn-ep≈ A, B F∂o B‚nP\pIfpsS
km∂n-[yamWv c‡sØ {Kq∏p-I-fm-°p-∂-Xn-\m-[m-cw. CXn¬ GXv B‚n-
P-\mtWm Hcm-fpsS c‡-Øn-ep-≈Xv B B‚n-Ps‚ t]cmWv c‡-{Kq-
∏n\v \¬Ip-I. πmkva-bn¬ ImW-s∏-Sp∂ Nne B‚n-t_m-Un-Iƒ°v c‡-
\n-th-i-\-Øn¬ {]tXyI {]m[m-\y-ap-≠v. A {Kq∏v c‡-Øn¬ B‚n-t_mUn
b bpw B {Kq∏v c‡-Øn¬ B‚n-t_mUn a bpw BWp-≈-Xv. A,B B‚n-
P-\p-Isf°qSmsX Nne- hy-‡n-I-fpsS AcpWc‡mWphns‚ tImikvX-
c-Øn¬ B‚n-P≥ D AYhm B¿.-F-®v  LSIhpw (Rh Factor) D≠mImw.
B¿.-F-®v.-L-SIw D≈ c‡-{Kq-∏pIƒ t]mkn-‰ohv F∂pw C√m-Øh
s\K-‰ohv F∂pw Adn-b-s∏-Sp-∂p.

Hcm-fpsS c‡-Øn¬ kzm`m-hn-Iambn ImW-s∏SmØ B‚n-P-\p-Iƒ
FØn-bm¬ AXv {]Xn-tcm-[- {]-h¿Ø-\sØ DtØ-Pn-∏n-°p-∂p. A\p-
tbm-Py-a-√mØ c‡w kzoI-cn-°p-tºmƒ ZmXm-hns‚ c‡-Ønse B‚n-
P-\pw- kzoI¿Øm-hns‚ c‡-Ønse B‚n-t_m-Unbpw X-Ωn¬ {]Xn-{]-
h¿Øn®v c‡-°´ cq]-s∏-Sp-∂p. AXp-sIm≠v F√m-h¿°pw F√m {Kq∏v

c‡hpw kzoI-cn-°m≥ Ign-bn-√.

c‡-Zm-\-Øns‚ alXzw kqNn-∏n-°p∂ t]mÃ-dp-Iƒ Xbm-dm°n ¢mkvap-dn-

bn¬ {]Z¿in-∏n-°q.

kqNIßƒ

$ B‚n-P-\p-Ifpw c‡-{Kq-∏p-Ifpw

$ B‚n-t_m-Un-Ifpw c‡-{Kq-∏p-Ifpw

$ B¿.-F-®v. LSIw

c‡-{Kq-∏p-Iƒ

A

B

AB

O

B‚n-P-\p-Iƒ B‚n-t_m-Un-Iƒ

A

B

A bpw B bpw

C√

b

a

C√

a bpw b bpw

]´nI 5.5  hnhn-[-Xcw c‡-{Kq-∏p-Iƒ
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kkyßfnse
{]Xn-tcm-[-
kw-hn-[m\w

]pdw-sXmen

kpk-÷-amb
{]Xn-tcm[ IhNw

Nn{Xo-I-cWw 5.10

kky-ß-fnse tcmK-{]-Xn-tcm-[-am¿Kßƒ

P¥p°fnse∂ t]mse tcmKmWp°ƒ D≈nte°v IS°p∂Xv XSbm\pw

D≈nseØp∂hsb t\cnSm\pap≈ kwhn[m\ßƒ kkyßfnepap≠v.

LS\m]chpw ssPhcmk]chpamb am¿Kßƒ hgnbmWv kkyßƒ

{]Xntcm[w km[yam°p∂Xv.

NphsS \¬In-bn-cn-°p∂ Nn{Xo-I-cWw (5.9) hni-I-e\w sNbvXv kky-ß-

fnse {]Xn-tcm-[-am¿K-ß-sf-°p-dn®v Ipdn∏v Xbm-dm-°q.

kkyßfnse hnhn[ tcmK{]Xntcm[am¿Kßƒ Dƒs∏SpØn NphsS \¬Inb Nn{XoIcWw

(5.10) ]q¿Ønbm°q.

Nn{Xo-I-cWw 5.9
kky-ß-fnse {]Xn-tcm-[-am¿K-ßƒ

sagpIv Bh-c-Ww, Iyq´n-°nƒ

Ce-I-fneqsS-bp≈ tcmKm-Wp-{]-th-i\sØ

XS-bp∂p.

tImi`nØn

kpk÷amb {]Xntcm[ IhNw. enKv\n≥,
Iyq´n≥, kyqs_dn≥ F∂o cmkLSIßƒ
tImi`nØn°v ZrVX \¬Ip-∂p.

tImi-̀ n-Øn-bn¬ cq]-s∏-Sp∂ Imtemkv F∂
t]mfnkm°ssdUv tImi`nØn adnISs∂
Øp∂ tcmKmWp°ƒ tImikvXcØneqsS
{]thin°p∂Xv XSbp∂p.

]pdwsXmen

D≈nep≈ tImißsf t\cn´p≈ tcmKmWp

kº¿°Øn¬ \n∂pw kwc£n°p∂p.
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icocØns‚ kpÿnXn _mly]cnkcØns‚ kpÿnXntbbpw

B{ibn®ncn°p∂p. icocØns‚ {]Xntcm[ kwhn[m\ßƒ kpk÷ambn

{]h¿Øn°p∂Xpt]mse ]cnkcsØ tcmK{KkvXam°p∂ LSIßƒ

s°Xncmb {]Xntcm[hpw krjvSn°m≥ \mw _m[yÿcmWv.

1. NphsS \¬In-bn-cn-°p-∂-h-bn¬ s]mXp-hmb {]Xn-tcm-[ -{]-h¿Ø-\-ß-

fn-epƒs∏-Sm-ØXv GXv?

a) sk_-Øns‚ D¬∏m-Z\w.

b) Bam-i-b-Ønse sslt{Um-t¢m-dn-°v BknUns‚ {]h¿Ø\w.

c) B enwt^m-ssk-‰pIfpsS {]h¿Ø\w.

d) Dan-\o-cnse ssetkmsskap-I-fpsS {]h¿Ø\w.

2. ico-c-Ønse {]Xn-tcm-[ -{]-h¿Ø-\ß-fn¬ c‡t-Im-i-ß-fpsS [¿a-

ßƒ Fs¥∂v Fgp-XpI?

3. c‡sØ hnhn-[ -{Kq-∏p-I-fmbn Xcw-Xn-cn-®n-cn-°p-∂-Xns‚ ASn-ÿm-\-

sa¥v? F√m-h¿°pw F√m {Kq∏p-Ifpw kzoI-cn-°m≥ Ign-bm-Ø-sX-¥p-

sIm≠v?

$ tUmIvS-dp-ambn A`n-apJw \SØn B[p-\nI tcmK-\n¿W-tbm-]m-[n-I-

fpsS {]h¿Ø-\-sØ-°p-dn®pw et_m-d-´dn ]cn-tim-[-\-I-fpsS {]m[m-

\y-sØ-°p-dn®pw hnh-c-ti-J-cWw \SØn Npa¿]-{XnI Xbm-dm°n

{]Z¿in-∏n-°q.

$ "B‚n-_-tbm-́ n-°p-Iƒ KpWtam tZmjtam' F∂ hnj-b-Øn¬ ¢mkn¬

Hcp kwhmZw kwL-Sn-∏n-°p-I.

$ {]Xn-tcm-[-h¬°-c-W-Øns‚ {]m[m\yw a\- n-em°n t_m[-h¬°-c-

W¢mkv kwL-Sn-∏n-°q.
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Nn{Xw \nco-£n-°q.

amXm]nXm°fn¬ \n∂pw k¥m\ßƒ°v Nne khntijXIƒ e`n°p∂p

F∂v a\ nem°nbt√m. IqSmsX, amXm]nXm°fn¬ \n∂v hn`n∂amb Nne

khntijXIfpw k¥m-\-ß-fn¬ ImWs∏Sp∂nt√?

Nn{XØn¬ \n∂pw AØcw hyXymkßƒ Is≠Ø-q.

k¥m-\-ßfnse Nne khn-ti-j-X-Iƒ amXm-hn¬ \nt∂m ]nXm-hn¬ \nt∂m

e`n-®-Xm-hmw. amXm-]n-Xm-°ƒ°n-√mØ kz`m-h-ßfpw k¥m-\-ß-fn-ep-≠mImw.
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amXm-]n-Xm-°-fpsS khn-ti-j-X-Iƒ k¥m-\-ß-

fn -tebv°v hym]-cn -°p-∂-XmWv ]mc-º-cyw

(Heredity). amXm-]n-Xm-°-fn¬ \n∂v hyXy-kvX-

ambn k¥m\ßfn¬ {]ISamIp∂ khntijX

IfmWv hyXnbm\ßƒ (Variations). ]mc-º-cy-

sØbpw hyXn-bm-\-ß-sfbpw Ipdn®v {]Xn-]m-Zn-

°p∂ imkv{X-im-J-bmWv P\n-X-I-imkv{Xw

(Genetics).

P\nXI-im-kv{X-Øns‚ DZbw

{KnK¿ sPmlm≥ sa≥U¬ (Gregor Johann Mendel)

F∂ imkv{X-⁄≥ tXm´∏b¿sNSn-bn¬ ({Ko≥]o-

kv) \S-Ønb h¿Kk-¶-cW ]co-£-W-ß-fpsS ASn-

ÿm-\-Øn¬ FØnt®¿∂ \nKa\ßfmWv P\n-X-

I-im-kv{X-Øn\v ASn-Ød ]mIn-b-Xv. AXn\m¬

At±-lsØ P\nXIimkv{X-Øns‚ ]nXm-hmbn

IW-°m-°p-∂p.

sa≥U-ens‚ ]co-£-W-ßƒ

]b¿sNSn--Ifn¬ Dbcw F∂ kz`mhØns‚ c≠v

hn]coXKpWßsf ASn-ÿm-\-am°n \S-Ønb h¿K-

k-¶-c-W-]-co-£-WsØ LS-I-ß-fpsS {]Xo-I-ßƒ

D]-tbm-Kn®v Nn{Xo-I-cn-®n-cn-°p∂Xv (6.1) \nco-£n°q.

{KnK¿ sPmlm≥

sa≥U¬

1822 ¬ Hmkv{Sn-bb-nse {_¨ F∂
ÿeØv (C∂sØ sNIv dn∏ªn
°n¬) P\n®p. ss]kw kss‰hw

F∂ imkv{X\maap≈ tXm´∏b
dnse 7 tPmUn hn]coXKpWßfpsS
]mcºcyt{]jWw sa≥U¬
]T\hnt[bam°n. sNSnIfpsS
Dbcw, ]qhns‚ ÿm\w, hnØns‚
BIrXn, hnØns‚ Bh-c-W-Øns‚
\ndw,  _oP-]-{X-Øns‚ \ndw, ^e-
Øns‚ BIr-Xn, ^eØns‚ \ndw
F∂o kz`mhßfpsS t{]jWsØ
hnebncpØn At±lw ]mcºcy
\nbaßƒ BhnjvIcn®p. ]mc-
ºcyt{]jW ]T-\-ß-fn-eqsS Hcp
kz`m-hsØ \nb-{¥n-°m≥ Hcp
tPmUn LS-I-ß-fp-s≠∂v  hni-Zo-
I-cn® At±lw Ahsb {]Xo-I-ß-
fp-]-tbm-Kn®v Nn{Xo-I-cn-®p.  1866 ¬
At±lØns‚ Is≠ØepIƒ
{]kn≤oIcn®psh¶nepw th≠{X
]cnKW\ e`n®n√. 1884 ¬ At±lw
A¥cn®p. ]n¬°meØp≠mb
KthjWßfpsS  ASnÿm\Øn
emWv  At±lØns‚ Is≠Øep
IfpsS {]m[m\yw temIw {i≤n®Xv.

Nn{Xw 6.1 tXm´∏b¿ (ss]kw kss‰hw)
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Dbcw IqSn-bXv
TT

Dbcw Ipd-™Xv
tt

_oP-tIm-i-ßƒ

kqNIßƒ

$ Cu ]co-£-W-Øn¬ ]cn-K-Wn® ]b¿sN-Sn-I-fpsS kz`m-hw.

$ Cu kz`m-h-Øns‚ hn]-coX KpW-ßƒ.

$ H∂mwXe-ap-dbn¬ {]I-S-ambXpw A√mØXpamb KpW-ßƒ.

$ Db-cw-Iq-Snb amXr-k-ky-Øntebpw H∂mw Xe-ap-d- kky-Øn-

tebpw LS-I-ß-fnse hyXym-kw.

Hcp tPmUn hn]coXKpWßsf h¿Kk¶cWØn\v

hnt[bam°ptºmƒ H∂mw Xeapdbnse k¥Xn -I -fn¬

hn]coXKpWßfn¬ H∂pam{Xw {]ISamhpIbpw at‰Xv

ad™ncn°pIbpw sNøpw. H∂mw Xeapdbn¬ {]Xy£s∏´

KpWsØ {]ISKpWw (Dominant trait) F∂pw ad™ncp∂Xns\

Kp]vXKpWw (Recessive trait) F∂pw ]dbp∂p.

Nn{Xo-I-cWw 6.1 h¿Kk¶cWw

Po\pIfpw
Aeo-ep-Ifpw

amXm]nXm°fn¬ \n∂v

kz`mh khntijX

Iƒ k¥m\ßfnte

bv°v ssIamdp∂Xv

enwKtImißfneqsS

ssIam‰w sNøs∏Sp∂

Nne LSIßfmWv

F∂v {KnK¿ sa≥U¬

A\pam\n®p. ]n¬°me

]T\ßfpsS ASnÿm

\Øn¬ Cu LSIßƒ

\yq¢n-b-knse t{Ima-

tkm-ap-I-fn¬ ImW-s∏-

Sp∂ Po\p-I-fm-sW∂v

Is≠-Øn. Hcp kz`m-

hsØ \n¿W-bn-°p∂

Po\n\v hyXykvX Xc-

ßfp≠mIpw. ChbmWv

Aeo-ep-Iƒ (Alleles).

km[m-c-W-bmbn Hcp

Po\n\v c≠v Aeo-ep-I-fm-

Wp-≈Xv. DZmlcWØn

\v, Dbcw F∂ kz`m-

hsØ \n¿W-bn-°p∂

Po\ns‚ hyXykvX

Aeo -epI-fmWv T, t

F∂nh. T F∂ Aeo¬

Db-c-°q-Sp-X-ens\bpw t

F∂ Aeo¬ Db-c-°p-

d-hns\bpw ImWn°p

∂p. H∂mw Xe-ap-d-bn¬

{]I-S-am-Ip∂ KpWsØ

\n¿W-bn-°p∂ Aeo-

ens\ Cw•ojv henb

A£-c-Ønepw {]I-S-am-

Im-Ø- KpWsØ \n¿W-

bn°p∂ Aeo -ens\

sNdnb A£-c-Ønepw

kqNn∏n°pw.

amXr-k-ky-ßƒ

Dbcw IqSn-bXv

H∂mw-X-e-apd (F1)

Tt

T t
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H∂mw-X-e-apd kky-Øns‚ kz]-cm-KWw

Dbcw IqSnbXv ............................................. .........................

Dbcw IqSn-bXv
Tt

XTt Tt

.............         Tt                 ...........         tt

Nn{Xo-I-cWw 6.2 H∂mw Xe-apd kky-Øns‚ kz]-cm-KWw

c≠mw-X-e-apd (F2)

_oP-tIm-i-ßƒ
T                t ....... .......

Dbc°qSpXepw Dbc°pdhpw tN¿∂v CSØcw Dbcap≈ kkyap≠mbn√

F∂Xpw Dbc°pdhn\v ImcWamb LSIw ad™ncp∂Xpw sa≥Uens\

XpSct\zjWØn\v t{]cn∏n®p.

H∂mw Xeapd kkyØn¬ Dbc°pdhn\v ImcWamb LSIØn\v

F¥pkw`hn®p F∂v a\ nem°p∂Xn\v H∂mw Xeapd kkysØ At±lw

kz]cmKWØn\v hnt[bam°n. Cu ]co-£-W-Øns‚ Nn{Xo-I-cWw (6.2)

]q¿Øo-I-cn®v kqN-I-ßsf ASn-ÿm-\-am°n hni-I-e\w sNbvXv \nK-a-\-

ßƒ kb≥kv Ub-dn-bn¬ Fgp-Xq.
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kqNIßƒ

$ c≠mw Xe-ap-d-bnse kky-ß-fpsS kz`m-h-ßƒ.

$ c≠mw Xe-ap-dbnse kky-ßfpw LS-I-ß-fpw.

$ H∂mw Xe-ap-dbnse Kp]vX-Kp-Whpw c≠mw Xe-ap-d-bpw.

sa≥Uens‚ IWs°Sp∏v

c≠mw- X-e-ap-d-bn¬ BsI e`n® 1064 sNSn-I-fn¬ 787 FÆw Dbcw IqSn-

bhbpw 277 FÆw Dbcw Ipd-™-hbp-am-bn-cp∂p. Ch XΩn-ep≈ A\p-]mXw

GI-tZiw 3:1 BWv. ]b¿sNSn-bnse a‰v Bdp hy-XykvX kz`m-h-ßfpsS

hn]-co-X-Kp-W-ßƒ ASn-ÿm-\-am°n At±lw ]co-£Ww XpS¿∂p.

NphsSbp≈ ]´nI 6.1 ]q¿Ønbm°n A\p]mXßƒ XmcXayw sNøq.

H∂mw Xeapdbnse Kp]vXKpWw c≠mw Xeapdbn¬ {]Xy£s∏´Xn\v

ImcWsa¥mbncn°pw?

enwKtImißƒ D≠mIptºmƒ kz`mhsØ \n¿Wbn°p∂ LSIßƒ

IqSn°ecmsX th¿]ncnbp∂XmWv CXn\v ImcWsa∂v sa≥U¬

A\pam\n®p. AXmbXv Tt F∂ H∂mw Xeapd kkyØn¬ \n∂pw

D≠mIp∂ enwKtImißfn¬ ]IpXn FÆØn¬ T bpw ]IpXn FÆØn¬

t bpw Bbncn°pw.

CØcw ]co£Wßfn¬ \n∂pw {KnK¿ sa≥U¬ cq]o-I-cn® A\p-am-\-

ßƒ NphsS tN¿Øn-cn-°p-∂p.

 Hcp kz`m-hsØ \nb-{¥n-°p-∂Xv c≠v LS-I-ßƒ tN¿∂m-Wv.

 H∂mw Xe-ap-d-bnse k¥m-\-ß-fn¬ Hcp-KpWw {]I-S-am-hp-Ibpw

as‰m∂v ad-™n-cn-°p-Ibpw sNøp-∂p.

 H∂mw Xe-ap-d-bn¬ ad-™n-cn-°p∂ KpW-ßƒ c≠mw Xe-ap-d-

bn¬ {]I-S-am-Ip-∂p-≠v.

 c≠mw Xe-ap-d-bnse {]I-S-ambXpw ad-™n-cn-°p-∂-Xp-amb KpW-

ß-fpsS A\p-]mXw 3:1 BWv.

amXr]nXrkkyßƒ H∂mw Xeapd c≠mw Xeapd (kz]cmKWw)
GI-tZi

A\p]mXw

]q°fpsS ÿm\w

hißfn¬ X A{Kßfn¬ ......................... 651(hißfn¬), 207(A{Kßfn¬)   .................

hnØns‚ BIrXn

Dcp≠Xv X NpfpßnbXv ......................... 882(Dcp≠Xvv), 299(NpfpßnbXv)   .................

]´nI 6.1 h¿Kk¶cW]co£Whpw A\p]mXhpw
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T

-8
8

3
-3

-B
io

lo
g

y
-1

0
-(

M
)-

V
o

l-
2



102

Poh-imkv{Xw ˛ X

TR Tr tR tr

TR

Tr

tR

tr

_oP-tIm-i-ßƒ

Nn{Xo-I-cWw 6.3 c≠pkz`mhßfpsS h¿Kk¶cWw

X

TTRR

TtRr

TR
_oPtIm-i-ßƒ

H∂mw Xe-apd (F1) .........................................................

amXr-kkyßƒ

ttrr

tr

H∂mw Xe-apdbpsS kz]-cm-KWw˛                TtRr   X  TtRr

D-bcw IqSnbXv,

Dcp≠ hnØv

D-bcw Ipd-™Xv,

Npfp-ßnb hnØv

TTRR
Dbcw Iq-Sn-b-Xv,
Dcp≠ hnØv

BZy- ]-co-£-W-Øn¬ Hcp tPmUn hn]-coX KpW-ß-fpsS t{]jWw am{Xta

sa≥U¬ \nco-£-W -hn-t[-b-am-°n-bp-≈q. ASpØ L´-Øn¬ Htc sNSn-

bnse c≠p tPmUn hn]-coX KpW-ß-fpsS t{]jWw \nco-£-W -hn-t[-b-am-

°n. Db-c-tØm-sSm∏w hnØns‚ BIr-Xnbpw ]cn-K-Wn-®p-sIm≠v sa≥U¬

\S-Ønb h¿K-k-¶-c-W- ]-co-£Ww Nn{Xo-I-cn-®n-cn-°p-∂Xv \nco-£n-°q.

Nn{Xo-I-cWw DNn-X-ambn ]q¿Øn-bm-°q.

kqN-I-ß-fpsS ASn-ÿm-\-Øn¬ Nn{Xo-I-cWw (6.3) hni-I-e\w sNbvXv

\nKa\-ßƒ kb≥kv Ub-dn-bn¬ Fgp-Xq.
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sa≥U¬ Xncn-®-dn-b-s∏-Sp-∂p

]mcºcykz`mhßfpsS t{]jWsØ°pdn®v
G‰hpw imkv{Xobamb \nKa\ßfmWv
sa≥U¬ AhXcn∏n®Xv. F∂m¬
sa≥Uens‚ \nKa\ßsf A∂v imkv{X
temIw X≈n°f™p. Imƒ tImd≥kv,
FdnIv sj¿am-Iv, lyqtKm Uo{hokv  F∂o
imkv-{X-⁄≥am¿ ]mcºcykz`mhßfpsS
t{]jWsØ°pdn®v kzX{¥ambn kam\amb
]co£W \nco£Wßƒ \SØn. Cu
]T\^eßƒ {]kn≤oIcn°p∂Xn\papºv
{KnK¿ sa≥Uens‚ ]co£Wßfpw
\nKa\ßfpw AhcpsS {i≤bn¬s∏´p.
AtXmsS, {KnK¿ sa≥Uens‚ A\pam\ßƒ
imkv{Xobambn AwKoIcn°p∂ hn[Øn¬
aqhcpw ]T\^eßƒ {]kn≤oIcn®p. Aß
s\ 1900 ¬ sa≥Uens‚ A\pam\ßƒ
\nbaßfmbn ]p\cmhnjvIcn®p.

kqNIßƒ

$ H∂mw Xe-apd D¬∏m-Zn-∏n-°p∂ _oP-

tIm-i-ß-fnse LS-I-ßƒ.

$ c≠mw Xe-apd--bnse kky-ß-fnse

kz`m-h-ßƒ.

$ amXr ]nXrkkyßfn¬ \n∂v hyXy-

kvX-ambn c≠mw Xeapdbn¬

ImWs∏´ kz`m-h-ßƒ.

amXm-]n-Xm-°-fn¬ {]I-S-amhmØ kz`m-h-

ßƒ k¥m\-ß-fn¬ I≠p-hcp∂Xv

F¥psIm≠mbncn°pw F∂ {]iv\Øn\v

DØcw Is≠Øm≥ Cu ]co£WØn

eqsS sa≥Uen\v Ign™p.

Hmtcm kz`mhhpw ]c-kv]cw IqSn°ecmsX

kzX{¥-ambn ASpØ Xeapdbntebv°v

hym]cn°p∂XpsIm≠mWv k¥m\ßfn¬

hyXnbm\ßƒ (ap≥ Xeapdbnen√mØ

kz`mhßƒ) cq]s∏Sp∂Xv F∂v sa≥U¬

hniZoIcn®p.

]mc-ºcykz`m-hßfpsS t{]jWØn\v ImcWsa∂v {KnK¿

sa≥U¬ hntijn∏n® LSIßfpsS bYm¿∞ cq]tam

khntijXtbm Ccp]Xmw \q‰m≠ns‚ BZy]mZßfn¬hsc

Is≠Øm\mbncp∂n√. XpS¿∂p\S∂ ]T\ßfneqsS

]mcºcykz`mhßfpsS t{]jWØn¬ \yq¢nIv -B-kn-Umb DNA

(UoHmIvkn -ssdt_m\yq¢nIv Bkn-Uv) X∑m-{X-bv°p≈

{]m[m\yw t_m[ys∏SpIbpw 'LS-I-ßƒ' F∂v sa≥U¬ hnti-

jn-∏n® ]mc-º-cy-hm-l-I¿ DNA bnse Po\p-I-fmWv F∂v

Is≠ØpIbpw sNbvXp. t{ImatkmapIfnse  DNA bpsS

LS\sb kw_‘n® Is≠ØepIfmWv ]n¬°me P\nXI

imkv{XKthjWßƒ°v G‰hpw henb apX¬°q´mbXv.

X≥am{XmP\nXIimkv{Xw F∂ imkv{XimJ C∂v G‰hpw

hnIkn®psIm-≠n-cn-°p∂ KthjW taJebmWv.

DNA (UoHmIvknssdt_m-\yq-¢nIv B-kn-Uv)

Pbnwkv hmSvk¨, {^m≥knkv {In°v F∂o imkv{X⁄¿

1953 ¬ DNA bpsS Np‰p-tKm-hWn amXrI Ah-X-cn-∏n-®p. Cu

amXrI imkv{X-tem-I-Øp henb kzoIm-cyX t\Sp-Ibpw 1962 ¬

Ah¿°v t\m_¬ kΩm\w e`n-°p-Ibpw sNbvXp.
Nn{Xw 6.2

hmSvk\pw {In°pw
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Np‰p tKmhWn amXrI {]Imcw DNA X∑m{X c≠v Cg-Iƒ tN¿∂XmWv.

]©-km-cbpw t^mkvt^‰pw tN¿∂p≈ c≠v s\Snb Cg-Ifpw ss\{S-P≥

t_kp-Iƒ tN¿∂p≈ ]Sn-I-fpap≈ LS\bmWv \n¿tZ-in-°-s∏´Xv.

\¬In-bn´p≈ Nn{XoIcWßfpw (6.4, 6.5) hnh-c-Whpw kqN-I-ß-fpsS ASn-

ÿm-\-Øn¬ hni-I-e\w sNbvXv DNA X∑m-{X-bpsS LS-\-sb-∏‰n Ipdn∏v

Xbm-dm°q.

DNA X≥am{X \yq¢ntbmss‰UpIƒ F∂ bqWn‰pIƒ tN¿∂mWp

≠mIp∂Xv. Hcp  ]©-km-c -X-∑m-{Xbpw Hcp t^mkvt^‰v X∑m-{Xbpw

Hcp ss\{S-P≥ t_kpw BWv Hcp \yq¢ntbmss‰Unep≈Xv.

]Sn-Iƒ

s\Snb CgIƒ

sskt‰m-kn≥

AUn-\n≥

ssXan≥

Kzm\n≥

DNA bnse Hcng

ss\{S-P≥ t_kv

t^mkvt^‰v

]©-km-c -X∑m{X

Nn{Xo-I-cWw 6.4 DNA bpsS LS\

Nn{Xo-I-cWw 6.5 \yq¢n-tbm-ss‰Uv
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Nn{Xo-I-cWw 6.6 DNA CgIƒ

DNA bn¬ UoHmIvkn ssdt_mkv ]©--kmcbmWp-

≈-Xv. ss\{S-P≥ AS-ßn-bXpw £mc-kz-`m-h-ap-≈-Xp-

amb X∑m-{X-I-fmWv ss\{S-P≥ t_kp-Iƒ (Nitrogen

bases). AUn\n≥, ssXan≥, Kzm\n≥, sskt‰m-kn≥

F∂o \mepXcw ss\{S-P≥ t_kp-Iƒ D≈-Xn-\m¬

DNA bn¬ \mepXcw \yq¢n-tbm-ss‰-Up-Ifp≠v. DNA

bpsS \n¿amWLS-I-ß-fmb ss\{S-P≥ t_kp-Iƒ

khn-ti-j -{]m-[m-\y-ap≈ X∑m{XI-fmWv.  DNA  bn¬

AUn\n≥ ssXan-\p-ambpw Kzm\n≥ sskt‰mkn\p-

ambpw am{Xta tPmUn tNcp-I-bp-≈q.

kqNIßƒ

$ \yq¢n-tbm-ss‰-Uns‚ LS-I-ßƒ.

$ ss\{S-P≥ t_kp-Iƒ.

$ ss\{S-P≥ t_kp-Iƒ tPmUn tNcp-∂-Xn¬

]pe¿Øp-∂ khn-tijX.

Hcp DNA X≥am{Xbn¬ \yq¢ntbmss‰UpIƒ {IaoI-cn-

®n-cn-°p-∂ Nn{XoIcWw NphsS \¬Inbncn°p∂p.

kb≥kv Ubdnbn¬ Cu Nn{XoIcWw (6.6) ]I¿Ønhc®v

CXns‚ c≠masØ Cg hc®ptN¿°q.

sNdnb XpS°w henb t\´w

tdmkm-en≥Uv
{^m¶vfn≥

DNA bpsS LS\ Xncn®dn

bm\p≈  Kth-jWw \S-Øp-

I-bm-bn-cp∂ tdmkm-en≥Uv

{^m¶vfn≥ F∂ imkv{X⁄

FIvkv Inc-W-ß-fp-]-tbm-Kn®v

FSpØ DNA bpsS

FIvkvtd Un{^m-Ivj≥

Nn{Xw ImWm-\n -S -bm -b -

Xn¬\n∂mWv Pohs‚
X≥am{X F∂dnbs∏Sp∂

DNA bpsS X≥am{XmLS\

A\mhcWw sNøm≥

hmSvk\pw {In°n\pw

Ign™Xv.

Cu Nn{XsØ ASn-ÿm-\-

am°n Xß-fpsS tlmÃ¬

apdn-bn¬ ]e km[-\-ßfpw

D]-tbm-Kn®v amXrIIƒ

\n¿an®p t\m°n -bmWv

hmSvk\pw {In°pw DNA

bpsS Np‰ptKmhWn

amXrIbpsS km[yX Dd-∏m-

°n-b-Xv.
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Po≥

tImiw

\yq¢n-bkv

t{Imatkmw

DNA

Nn{XoI-cWw 6.7

Cg-I-fpsS

FÆw

]©-km-c-bpsS

Xcw

ss\{S-P≥

t_kp-Iƒ

DNA

RNA

]´nI 6.2

RNA (ssdt_m-\yq-¢n-Iv B-kn-Uv)
DNA sbt∏m-se-Øs∂ a-s‰mcp \yq¢n-Iv Bkn-UmWv RNA. RNA bpw \yq¢n-

tbm-ss‰-Up-Iƒ sIm≠mWv \n¿an-°-s∏-́ n-cn-°p-∂-Xv. RNA bn¬ ImW-s∏-Sp-

∂Xv ssdt_mkv ]©-km-c-bmWv. ssXan\p]-Icw RNA bn¬ bpdm-kn¬

F∂ ss\{S-P≥ t_kmWp-≈-Xv. `qcn-̀ mKw RNA Ifnepw Hcn-g -am-{X-tabp-

≈q.

DNA bptSbpw RNA bptSbpw LS\ Xmc-Xayw sNbvXv NphsS \¬Inb

]´nI (6.2) DNn-X-ambn ]q¿Øn-bm-°q.

Po\p-Iƒ {]h¿Øn°p-∂-sX-ßs\?

D]m-]-Nb {]h¿Ø-\-ßsf \nb-{¥n-°p-∂Xpw kz`mh khn-ti-j-X-Iƒ°v

Imc-W-am-Ip-∂Xpw \n›nX t{]m´o-\p-I-fpsS (F≥ssk-ap-Iƒ) {]h¿Ø-\-

Øm-em-Wv. t{]m´o≥ \n¿am-W-Øns‚ hnh-c-ßƒ Po\p-I-fn-emWv AS-ßn-bn-

cn-°p-∂-Xv. Po\p-Iƒ DNA bpsS \n›nX `mK-ß-fm-Wv. Nn{Xo-I-cWw (6.7)

\nco-£n®v Po\p-I-fpsS ÿm\w kw_-‘n®v [mcW ssIh-cn°q.

Po\p-Iƒ Fß-s\-bmWv {]h¿Øn-°p-∂Xv? NphsS \¬Inb hnhcWhpw

Nn{XoIcWhpw (6.8) kqNIßsf Bkv]Zam°n hniIe\w sNbvXv

\nKa\ßƒ Ipdn°q.
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DNA

mRNA \yq¢n-b-kn\v ]pd-
sØ-Øp-∂p.

mRNA ssdt_m-
tkm-an-se-Øp-∂p.

DNA bn¬ \n∂v mRNA

cq]-s∏-Sp∂p.

tRNA hnhn-[-Xcw

Aan-t\m-

BknUpIsf

ssdt_m-tkm-

anse-Øn°p-∂p.

mRNA bnse ktμ-i-

a-\p-k-cn®v Aan-t\m -

Bkn-Up-Iƒ Iq´n-

t®¿Øv t{]m´o≥

\n¿an-°-p-∂p.

Nn{XoI-cWw 6.8  Po\p-I-fpsS {]h¿Ø\w

DNA t\cń v t{]m´o≥ -\n¿am-W-Øn¬ ]¶m-fn-bm-hp-∂n-√. DNA AXns‚ {]h¿Ø-

\-ßƒ \n¿h-ln°p-∂Xv RNA bpsS klm-b-Øm-em-Wv. DNA bnse ktμiw

]I¿Ønb RNA bmWv ssdt_m-tkm-ap-I-fnseØn t{]m´o≥ \n¿am-Ww \nb-

{¥n-°p-∂-Xv. DNA bpsS ktμ-ihm-l-I\mb-Xn-\m¬ Cu RNA sb mRNA,

AYhm sak-©¿ RNA F∂p- hn-fn-°p-∂p. mRNA sb°q-SmsX  Aant\m

Bkn-Up-Iƒ ssdt_m-tkm-an-te°v FØn-°p∂ tRNA (transfer RNA) Ifpw

ssdt_m-tkm-ans‚ ̀ mK-am-bn-°m-W-s∏-Sp∂ rRNA (ribosomal RNA) Ifpap≠v.

ChbpsSsb√mw Iq´mb {]h¿Ø\^e-ambm-Wv t{]m´o≥ X-∑m{X cq]-s∏-

Sp-∂Xv.

kqN-I-ßƒ

$ hnhn-[-Xcw RNA Iƒ.

$ t{]m´o≥ \n¿am-W-Øn¬ mRNA bpsS ]¶v.

$ \yq¢n-b-kn¬ \S-°p∂ {]h¿Ø-\-ßƒ.

$ tImi-{Z-hy-Øn¬ \S-°p∂ {]h¿Ø-\-ßƒ.

t{]m´o≥ \n¿amWhpambn _‘s∏´ {]h¿Ø\ßƒ Dƒs∏SpØn Hcp

v̂tfmNm¿ v́ Xbmdm°n kb≥kv Ubdnbn¬ tN¿°q.
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Nn{Xw 6.3

kz-cq-] -t{Im-a-tkm-apIƒ enwK\n¿W-b
-t{Im-a-tkm-apIƒ

a\p-jy-cnse t{Ima-tkm-ap-Iƒ

Hmtcm Poh-Pm-Xn-bnepw \n›nX FÆw t{Ima-tkm-ap-I-fm-Wp-≈-Xv. Nn{Xw

(6.3) kqN-I-ß-fp-sSbpw hnh-c-W-Øn-s‚bpw ASn-ÿm-\-Øn¬ hni-I-e\w

sNbvXv a\p-jy-cnse t{Ima-tkm-ap-Isf Ipdn®v Ipdn∏v Xbm-dm°n kb≥kv

Ub-dn-bn¬ Fgp-Xq.

a\p-jy-\n¬ 46 t{Imatkmap-I-fp-≠v. Ch-bn¬ 44 FÆw kz-cq-] -t{Im-a-tkm-

apIfpw (Somatic chromosomes)  cs≠Æw enwK\n¿W-b -t{Im-a-tkm-ap-I-fp-am-

Wv (Sex chromosomes). Hcp-t]m-se-bp≈ c≠p t{Ima-tkm-ap-Iƒ tN¿∂-XmWv

Hcp kz-cq-]-tPm-Un-. Aßs\ 22 tPmUn kz-cq] t{Ima-tkm-ap-I-fmWv a\p-jy-

cn-ep-≈-Xv.

enwK\n¿W-b t{Ima-tkm-ap-Iƒ c≠p-X-c-ap-≠v. Ahsb X t{Imatkmw F∂pw

Y t{Imatkmw F∂pw hnfn-°p∂p. kv{XoI-fn¬ c≠v X t{Ima-tkmapI-fpw

]pcp-j≥am-cn¬ Hcp X t{Ima-tkmapw Hcp Y t{Ima-tkmapamWp-≈Xv. AXm-

bXv, kv{XobpsS P\n-X-I-L-S\ 44 + XX Dw ]pcp-j∑m-cn-teXv 44 + XY Dw

B-Wv.

-kqN-Ißƒ

$ t{Imatkmw kwJy

$ kzcq-] -t{Im-a-tkm-ap-Iƒ

$ enwK-\n¿W-b -t{Im-a-tkm-ap-Iƒ

hyXn-bm-\-ß-fpsS P\n-XIw

PohnIfn¬ hyXnbm\ßƒ cq]s∏SpØp∂ {]{InbIsf°pdn®v NphsS

\¬Inbncn°p∂ hnhcWhpw Nn{Xo-I-cWhpw (6.9) kqN-I-ß-fpsS ASn-

ÿm-\-Øn¬ hniIe\w sNbvXv \nK-a-\ßƒ kb≥kv  Ubdnbn¬ FgpXq.
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t{ImatkmapIfpw
tcmKßfpw

Nne tcmKßƒ°v P\nX
I]camb ImcWßfp≠v.
DZmlcWambn a\pjycn¬
t{Imatkmw \º¿ 11 se
Po\ns‚ XIcmdv kn°nƒ
sk¬ A\oanbbv°pw,
t{Imatkmw \º¿ 14 se
Po\ns‚ XI-cmdv A¬jn
tagvkv tcmKØn\pw ImcW
amIp∂-Xmbn Is≠Øn
bn´p≠v. Xz°nse Im≥k
dmb saet\ma t{Imatkmw
\º¿ 9 se Po≥ XIcmdv
aqew cq]s∏Sp∂XmWt{X.

t{Ima-tkm-ans‚ apdn-™p-am-d¬ ˛

hyXn-bm-\-Øns‚ t{kmX v

Du\-`w-K-Øns‚ (Meiosis) BZy-L-´-Øn¬ -t{Im-a-tkm-ap-Iƒ

tPmUn tN¿∂v t{Ima-tkm-ans‚ `mK-ßƒ ]c-kv]cw ssIam-

dp-∂p. Cu {]h¿Ø-\-amWv t{Ima-tkm-ans‚ apdn-™p-am-d¬

(Crossing over). X¬^-e-ambn Hcp DNA bpsS `mKw apdn™v

as‰mcp DNA bpsS `mK-am-Ip-∂p. CXv Po\p-I-fpsS hn\ym-k-

Øn¬ hyXym-k-ap-≠m-°p-∂p. Cu t{Ima-tkm-ap-Iƒ ASp-Ø -

X-e-ap-d-bnse k¥m-\-ßƒ°v e`n-°p-tºmƒ ]pXnb kz`m-h-

ßƒ {]I-S-am-Ip-∂-Xn\v Imc-W-am-Ip-∂p.

kqN-I-ßƒ

$ t{Ima-tkm-ans‚ apdn-™p-am-d¬.

$ hyXn-bm-\-ßƒ cq]-s∏-Sp-Øp-∂-Xn¬ apdn-™p-am-d¬ {]{In-

b-bpsS ]¶v.

_oP-kw -tbmKw \S°ptºmƒ D≠mIp∂

Aeo¬ tN¿®

amXm-]nXm-°fpsS t{ImatkmapIƒ _oPtImißfneqsS

k¥m\ßfnseØp∂p. _oPtImißƒ kwtbmPn°ptºmƒ

Aeo¬tN¿®-bn¬ hyXym-k-ap-≠m-Ip-∂p. amXm]nXm°fn¬ \n∂v

hyXykvXamb kz`mhkhntijXIƒ k¥m-\-ß-fn¬

cq]s∏SpØp∂p. AXn\m¬ ASpØ Xeapdbn¬ hyXnbm\ßƒ

D≠mIp∂Xn\v _oPkwtbmKw ImcWamIp∂p.

L´w 1 L´w 2 L´w 3

Nn{XoIcWw 6.9 t{Imatkmw apdn™pamd¬

Nn{Xw 6.4
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Nn{Xo-I-cWw 6.10 enwK\n¿Wbw

(44+XX)

(44+XY)

D¬∏-cn-h¿Ø-\w

P\n-XILS-\-bn¬ s]s´∂p≠m-Ip∂Xpw ASpØ Xeapdbnte°v ssIam‰w

sNøs∏Sp∂Xpamb am‰-ß-fmWv D¬∏-cn-h¿Ø-\w (Mutation). DNA bpsS

Cc-́ n-°-en¬ D≠m-Ip∂ XI-cm-dp-Iƒ, Nne {]tXyI cmk-h-kvXp-°-ƒ, hnIn-

c-W-ß-ƒ XpSßnbh D¬∏-cn-h¿Ø-\-ßƒ°v ImcWamImw. D¬∏-cn-h¿Ø-

\-ßƒ Po\pIfn¬  am‰ap≠m°pIbpw Cu Po\pIƒ XeapdIfneqsS

ssIamdn kz`m-h-hy-Xn-bm-\-ß-fn-te°p \bn-°pIbpw sNøpw. Poh-]-cn-Wm-a-

Øn¬ D¬∏-cn-h¿Ø-\-ßƒ°v henb {]m[m-\y-ap-≠v.

Ip™v BtWm s]tÆm?

Ip™v BtWm s]tÆm F∂p \n›-bn-°-s∏-Sp∂Xnse P\n-XIclkyw

F¥mWv?

Nn{Xo-I-cWw (6.10) \nco-£n-°q. kqN-I-ß-ƒ°\p-k-cn®v N¿®-sNbvXv \nK-

a-\-ßƒ kb≥kv Ub-dn-bn¬ Fgp-Xq.

kqN-I-ßƒ

$ kv{XoI-fn-sebpw ]pcp-j-∑m-cn-sebpw t{Ima-tkm-ap-I-fpsS FÆ-w.

$ kv{XoI-fn-sebpw ]pcp-j-∑m-cn-sebpw t{Imatkmw hyXym-k-w.
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B¨Ip-́ ntbm s]¨Ip-́ ntbm D≠m-Im-\p≈ km[yX F{X-tØm-f-amWv?

N¿®-sN-øq.

Ip´n BWm-Ip∂-Xn\pw s]Æm-Ip∂-Xn\pw \n¿Wm-b-I-am-Ip-∂Xv ]nXm-hn¬

\n∂p≈ XY t{Imatkmap-I-fm-Wv. XX enwK t{Imatkmap-I-fp≈ inip

s]¨Ip-́ nbpw XY enwK t{Imatkmap-I-fp≈ inip B¨Ip-́ nbpambn-cn°pw.

\nd-hy-Xym-k-Øn-\p- ]n-∂n¬

temI-Øns‚ ]e-`m-Kßfn¬ Pohn-°p∂ a\p-jy-cpsS Xz°ns‚ \ndw

hyXykvX-am-bXv F¥p-sIm-≠m-bn-cn°mw?

saem-\n≥ F∂ h¿W-I t{]m´o\mWv Xz°n\v \ndw \¬Ip-∂Xv. Xz°n\v

\ndw \¬Ip∂ Po\p-I-fpsS AeoepIfpsS {]h¿Ø-\Ønse hyXym-

kw aqew saem-\ns‚ D¬∏m-Z-\-Øn-ep-≠m-Ip∂ G‰-°p-d-®n-emWv a\p-

jycnse Xz°ns‚ \ndhyXym-k-Øn\p ImcWw.

Xz°ns‚ \ndw, shfp-t∏m, Idp-t∏m BIp∂Xv h¿K-hy-Xymkw sIm≠-√.

kqcy-\p-Io-gn¬ Pohn-°m-\p≈ A\p-Iq-e\w am{X-am-Wn-Xv. a\p-jy-cnse

h¿Kßƒ kmwkvIm-cnIw am{X-am-Wv, Poh-im-kv{X-]-c-ambn a\p-jy-sc√mw

Htc h¿Kw Xs∂-bmWv. AXpƒs°m-f-fm\pw h¿Khy-Xym-k-an-√msX F√m

a\p-jy-tcbpw Xpey-cmbn ImWm-\p-ap≈ Aht_m[w t\Sp-tºmtg P\n-XI

imkv{X-]-T\w km¿Y-I-am-Iq.

Nn{Xo-I-cWw 6.11 a\pjycnse \ndhyXymkw
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1. RNA bn¬ ImW-s∏-SmØ ss\{S-P≥ t_kv?

a) AUn-\n≥ b) ssXan≥

c) bpdm-kn¬ d) sskt‰m-kn≥

2. t{]m´o≥ kw-t«-j-W-Øns‚  -L-́ -ßƒ {Ia-s∏-SpØn v̂tfmNm¿´mbn

Nn{Xo-I-cn-°p-I.

$ Aan-t\m- Bkn-Up-Isf Iq´n-t®¿Øv t{]m´o≥ \n¿an-°p-∂p.

$ mRNA ssdt_m-tkm-an-se-Øp-∂p.

$ mRNA  D≠m-Ip-∂p.

$ Aan-t\m -Bkn-Up-Isf ssdt_m-tkm-an-se-Øn°p-∂p.

3. Xmsg sImSpØncn°p∂ h¿Kk¶cW ]co£Ww \nco£n°q.

a™- hn-Øp≈ sNSn]® hn-Øp≈ sNSn X

]® hn-Øp≈ sNSn

a) Cu h¿K-k-¶-c-W-]-co-£-WsØ {]XoI-ß-fp-]-tbm-Kn®v Nn{Xo-I-

cn-°p-I.

b) H∂mw Xe-apd sNSn-bpsS kz]-cm-KWw hgn-bp-≠mb c≠mw-X-e-

apd Nn{Xo-I-cn-°p-I.

4. XeapdIfn¬ hyXnbm\ßƒ cq]s∏SpØp∂ aq∂v {]{InbIƒ

\¬Inbncn°p∂p. Hmtcm {]{Inbtbbpw Ipdn®v eLpIpdn∏v

Xbmdm°pI.

$ t{Ima-tkm-ans‚ apdn-™p-am-d¬.

$ _oP-kw-tbmKw.

$ D¬∏-cn-h¿Ø-\w.

$ P\n-XIimkv{X-Øns‚ hf¿®bv°v kw`m-h\ \¬Inb imkv{X⁄-

cpsS hnh-c-ßƒ Dƒs∏-SpØn ]Xn∏v Xbm-dm-°q.

$ Np‰p-]m-Sp-\n∂pw e`y-amb hkvXp-°ƒ D]-tbm-Kn®v DNA bpsSbpw RNA

bpsSbpw amXr-I-Iƒ \n¿an®v imkv{X-{]-Z¿i-\-Øn¬ Dƒs∏-Sp-Øp-I.



sl¬Øv ¢∫v kwL-Sn-∏n® skan-\m-dn¬ tUmIvS-dpsS {]`m-jWw tI´-

t∏mƒ kPphn\v D≠mb kwibw {i≤n-®t√m.

a\p-jy\v D]-tbm-Kn-°m≥ Ign-bp∂ C≥kp-en≥ Fßs\ _mIvSo-cn-b-Iƒ°v

D¬∏m-Zn∏n°m≥ Ignbpw? \nß-fpsS Dulw tcJ-s∏-Sp-Øq.

_mIvSo-cn-b- D¬∏m-Zn-∏n-
°p∂ C≥kp-en≥
Fßs\ a\p-jy\v

D]-tbm-Kn-°m-\m-hpw?

C∂v {]ta-l-tcm-K

NnIn’bv°v D]tbmKn-°p∂

C≥kp-en≥ {][m-\-ambpw

_mIvSo-cn-b-bn¬ \n∂mWv

D¬∏m-Zn-∏n-°p-∂-Xv.
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a\pjytImiw

C≥kpen≥ D¬∏mZI
Po\ns\ apdn-s®-Sp-°p-∂p.

Nn{XoIcWw 7.1 P\nXI F©n-\o-b-dn-ßn-eq-sS-bp≈ C≥kpen≥ D¬∏mZ\w

C≥kpen≥ D¬∏mZI
Po\ns\ πmkvanUnte°v

Iq´n-t®¿°p-∂p.

Ch-bn¬ \n∂pw
{]h¿Ø\k÷-amb

C≥kpen≥ \n¿an-°p-∂p.

hf¿®m am[y-a-Øn¬
s]cp-Inb _mIvSo-cn-b-Iƒ
{]h¿Ø-\-k-÷-a-√mØ
C≥kp-en≥ D¬∏m-Zn-∏n-°p-∂p.

_mIvSocnb

hrØm-Ir-Xn-bn-ep≈

_mIvSo-cn-b-bpsS DNA

(πmkvan-Uv)

C≥kpen≥ Po≥ Iq´n-t®¿Ø
πmkvanUns\ _mIvSo-cnb

tImi-Øn¬ \nt£-]n-°p-∂p.

a\pjy DNA

_mIvSo-cnbbpsS DNA

πmkvan-Uns\
th¿Xn-cn-s®-Sp-°p-∂p.

C≥kp-en≥ D¬∏m-Zn∏n-°m≥ -ti-jn-bp≈ _mIvSo-cn-b-Isf krjvSn-°p-∂-Xns‚

L -́ßƒ Nn{Xo-I-cn-®n-cn-°p-∂Xv (7.1) \nco-£n-°q. kqN-I-ß-fpsS ASn-ÿm-

\-Øn¬ Nn{XoIcWw hni-I-e\w sNbvXv Dul-Øns‚ km[pX ]cn-tim-

[n®v \nK-a-\-ßƒ kb≥kv Ub-dn-bn¬ Fgp-Xq.
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kqN-Ißƒ

$ _mIvSo-cn-bbpsS P\n-X-I-L-S-\-bn¬ hcpØnb am‰w.

$ Cu _mIvSo-cn-b-bn¬ D≠mb ]pXnb KpWw.

$ Cu _mIvSo-cn-b-bpsS ]n≥X-e-ap-d-I-fpsS C≥kp-en≥ D¬∏m-Z-\-tijn.

P\n-XI F©n-\o-b-dnMv

-P-\nXI hkvXp-hn¬ am‰w hcpØn A`n-e-j-Wo-b-amb KpW-ß-fp≈ Pohn-

Isf krjvSn-°p∂ Xc-Øn¬ imkv{Xw hf¿∂n-cn-°p-∂p. kq£va-Po-hn-I-sfbpw

ssPh-{]-{In-b-I-sfbpw a\p-jys‚ hnhn[ Bh-i-y-ßƒ°mbn D]-tbm-Kn-°p-

∂-Xn-s\-bmWv ssPh-km-t¶-XnIhnZy (Biotechnology) F∂p ]d-bp-∂-Xv.

_n.kn. 4000 apX¬ boÃv F∂ ]q∏¬ hn`m-K-Øn¬s∏´ PohnIsf sdm´n

t]mep≈ `£y-h-kvXp-°ƒ \n¿an-°m≥ D]-tbm-Kn-®n-cp-∂p. ]©-km-csb

B¬°-tlm-fm°n am‰m≥ ]q∏-ep-Iƒ°pw _mIvSo-cn-bIƒ°pap≈ Ign-hns\

ho™pw A-∏hpw tI°psa√mw D≠m-°phm≥ {]tbm-P-\-s∏-Sp-Ønbn-cp-∂p.

CsX√mw ssPh-km-t¶-XnIhnZy-bnse ]c-º-cm-KX coXn-I-fmbn IW-°m-°mw.

ssPh-km-t¶-XnIhnZy-bpsS B[p-\n-I cq]-amWv P\nXI F©n-\o-b-dnMv.

Pohn-I-fpsS P\n-XI hkvXp-hn¬ am‰w hcpØn a\p-jy\v Bh-iy-ap≈ D¬∏-

∂-ßƒ D¬∏m-Zn-∏n-°m≥ C∂v Ign-bpw. C≥kp-en≥ \n¿amWcoXn ]cn-N-b-

s∏-́ -t∏mƒ \nßƒ°pw A°mcyw t_m[y-s∏-́ -t√m. CØcØn¬ Pohn-I-fpsS

P\n-X-I-L-S-\-bn¬ A`n-ej-Wo-b-amb Xc-Øn¬  am‰w hcpØn Pohn-I-fpsS

kz`m-hsØ \nb-{¥n-°p∂ kmt¶-XnIhnZy-bmWv P\n-XI F©n-\o-b-dnMv

(Genetic Engineering). Po\p-Isf apdn-s®-Sp-°m\pw Iq´nt®¿°m\pw Ign-bp-sa∂

Is≠-Ø-emWv CXns‚ ASn-ÿm\w.

AXn-kq-£va-amb Po\p-Isf apdn-s®-Sp-°p-Ibpw Iq´n-t®¿°p-Ibpw sNøp-∂Xv

Fß-s\-bmWv?

NphsS \¬In-bn-cn-°p∂ hnh-cWw kqN-I-ß-fpsS ASn-ÿm-\-Øn¬

hniIe\w sNbvXv Ipdn∏v Xbm-dm-°q.

Po\p-Isf apdn-s®-Sp-°m\pw Iq´n-tN¿°m\pw

F≥ssk-ap-I-sf-bmWv {]tbm-P-\-s∏-Sp-Øp-∂-Xv.

Po\p-Isf apdn-®p-am-‰m≥ D]-tbm-Kn-°p-∂Xv

sdkv{Sn-Ivj≥ F≥tUm-\yq-¢n-tbkv (Restriction

Endonuclease) F∂  F≥ssk-am-Wv. CXv P\n-

XI I{XnI (Genetic scissors) F∂dn-b-s∏-Sp∂p.

hnf-°n-t®¿°m≥ D]-tbm-Kn-°p-∂Xv entKkv

(Ligase) F∂ F≥ssk-am-Wv. CXv P\n-XI ]i

(Genetic glue) F∂dn-b-s∏-Sp-∂p.
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t^md≥knIv ]cntim[\

Nn{XoIcWw 7.2 P\nXI F©n-\o-b-dnßns‚ km[y-X-Iƒ

P\n-XI ]cn-jvImcw hcp-Ønb arKßfpw hnfIfpw

Po≥ sXdm∏n

t^md≥knIv ]cn-tim-[\

a\p-jy\nse C≥kp-en≥ D¬∏m-ZI Po\ns\ _mIvSocnb-bn-te°v

k∂n-th-in∏n-°m≥ Ign-™Xv Fß-s\-bm-Wv? Hcp tImi-Ønse

Po\ns\ as‰mcp tImi-Øn-te°v FØn-°p∂Xv A\p-tbm-Py-cmb

hml-Isc (Vectors) D]-tbm-Kn®mWv. Iq´n-t®¿Ø Po\p-Iƒ D≈ hml-

I¿ e£y-tIm-i-Øn¬ {]th-in-°p-∂p. km[m-c-W-bmbn _mIvSo-cn-b-

Ifnse πmkvanUv BWv hml-I-cmbn D]-tbm-Kn-°p-∂-Xv. AXp-hgn

]pXnb Po\p-Iƒ e£ytImi-Ønse P\n-X-I-L-S-\-bpsS ̀ mK-am-Ip∂p.

kqN-Ißƒ

$ Po≥ apdn®pam‰¬

$ Po≥ hnf°nt®¿°¬

$ hml-I¿

P\nXI F©n-\o-b-dnßn-ep-≠mb hf¿® C∂v Pohn-X-Øns‚ hnhn[ taJ-

e-I-fn¬ kzm[o\w sNep-Øp-∂p-≠v.

P\nXI F©n-\o-b-dnßns‚ Nne km[y-X-Iƒ NphsS \¬Inb Nn{XoIcWw

(7.2) \nco£n®v a\ nem°q.

Po≥ sXdm∏n

P\nXItcmKßfpsS NnIn’bn¬ henb IpXn®pNm´ßƒ°v P\nXI

F©n-\o-b-dnMv klmbIambn. tcmKØn\v Imc-Wamb Po\pIsf am‰n ]Icw

{]h¿Ø\£a-amb Po\pIƒ Dƒs∏-Sp-Øp∂ NnIn-’m-co-Xn-bmWv "Po≥

NnIn’' (Gene therapy). CXv P\n-XI tcmKßfpsS \nb{¥WØn¬ henb

{]Xo£IfmWv \¬Ip∂Xv.
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AXn-kq-£va-ß-fmb

Bbn-c-°-W-°n\p Po\p-I-fn¬

\n∂v tcmK-Im-cnI-fmb Po\p-

Isf Fßs\ Is≠Øpw?

Nn{Xw 7.1
a\pjy Pot\mw ]≤XnbpsS

temtKm

Xmc-bpsS kwi-b-tØmSp≈ \nß-fpsS {]Xn-I-

cWw F¥mWv?

NphsS \¬Inb Ipdn∏v kqN-I-ß-fpsS ASn-ÿm-

\-Øn¬ hni-I-e\w sNbvXv \nK-a-\-ßƒ kb≥kv

Ub-dn-bn¬ Fgp-Xq.

kqN--Ißƒ

$ a\p-jy- Pot\mw ]≤-Xn-bpsS {]k‡n.

$ Po≥ am∏nMv F∂ {]{InbbpsS {]tbm-P-\w.

a\pjy Pot\mw ]≤Xn

imkv{Xw Gsd ]ptcm-K-an-®n´pw P\n-XItcmK-ßƒ \nb-{¥-

Wm-[o-\-am-°m≥ Ign-™n-cp-∂n-√. Hmtcm khn-ti-j-Xbv°pw

ASn-ÿm-\-amb Po\p-I-fpw Ah-bpsS ÿm\hpw IrXy-ambn

Is≠Øm\mbn√ F∂-Xm-bn-cp∂p Imc-Ww. Cu ]cnanXnIƒ

adnIS°p∂Xn\p≈ CSs]SembmWv 1990 Ifn¬ a\pjy

Pot\mw ]≤Xn (Human Genome Project) F∂ kwcw-̀ -Øn\v

XpS°w Ipdn-®-Xv. temI-Øns‚ ]e `mK-ß-fn-embn hnhn[

em_p-I-fn¬ 2003 hsc  \o≠p-\n∂ Kth-j-W-ß-fpsS ^e-

ambn a\pjy\nse P\n-XI cl-ky-ßƒ Is≠-Øm≥ Ign-

™p. Hcp {]tXyI kz`m-h-Øn\v ImcWamb Po\ns‚ ÿm\w

DNA bn¬ Fhn-sSbmsW∂v IrXy-ambn Is≠-Øp∂ kmt¶-

XnIhnZybmb Po≥ am-∏nMv (Gene mapping) BWv CXn\v klm-

bn-®-Xv. Hcp Pohn-bn¬ AS-ßn-bn-́ p≈ samØw P\n-X-I- h-kvXp-hns\ AXns‚ Pot\mw

F∂p hnfn-°p-∂p. a\pjy DNA bn¬Øs∂ t{]m´o≥ \n¿amWØn\v klmbn°p∂

Po\pIsfmgn®v ̀ qcn`mKw Po\pIfpw  {]h¿Ø\£aa√. Chsb P¶v Po\p-Iƒ (Junk genes)

F∂mWv hnfn-°p-∂-Xv.
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NnIn’bv°v D]tbmKn°p∂
t{]m´o≥

]´nI 7.1

tcmKw/tcmK -e-£-Wßƒ

C‚¿s^tdmWpIƒ sshd¬ tcmKßƒ

C≥kpen≥ {]talw

F≥tUm¿^n≥ thZ\

skmamt‰mt{Sm∏n≥ hf¿®m sshIeyßƒ

a\pjy Pot\mw ]≤-Xn-bpsS {]k‡n F¥msW∂v a\- n-em-bnt√? NphsS

\¬Inbncn°p∂ hnhc-ß-tfm-sSm∏w IqSpX¬ hnhcßƒ Iq´nt®¿Øv

Npa¿]{XnI Xbmdm°n ¢mkvapdnbn¬ {]Z¿in∏n°q.

P\n-X-I-]-cn-jvImcw hcp-Ønb arK-ßfpw hnf-Ifpw

a\pjycn¬ tcmKNnIn’bv°p]tbmKn°mhp∂ ]e t{]m´o\pIfpw P\nXI

F©n-\o-bdn-ßn-eqsS D¬∏mZn∏n°p∂p-≠v.

NphsS \¬Inb ]´nI (7.1) ]cntim[n®v CØcw t{]m´o\pIfpsS

D]tbmKsØ°pdn®v Ipdn∏v Xbmdm°q.

a\pjyPot\man¬ GItZiw 24000 kPoh Po\pIfp≠v.

a\pjy DNA bpsS `qcn`mKhpw P¶v Po\pIfmWv.

a\pjy¿ XΩn¬ 0.2 iXam\w am{XamWv DNA bnse hyXymkw.

a\pjyPot\manse 200 Hmfw Po\pIƒ _mIvSocnbbptSXn\v

kam\amWv.

ssPh-km-t¶-Xn-I-hn-Zy-bn¬ \n∂v P\n-XI F©n-\o-b-dnMv Gsd hf¿∂n-cn-

°p-∂p. Pohn-I-fn¬ IqSp-X¬ Imcy-£-a-ambn P\n-XI ]cn-jvImcw (Genetic

modification)  hcp-Øm≥ C∂v Ign-bp-∂p-≠v. Hcp Pohn-bpsS P\n-XI LS-\-

bn¬ A`n-e-j-Wobamb KpWsØ {]Xn-\n-[oI-cn-°p∂ Po\ns\ IS-Øn-hn-

´mWv CXv km[y-am-Ip-∂-Xv.
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sh´nØn-cpØp∂ P\n-XIw

Hcp D]-\ymkw Xbm-dm-°n-b-Xn-\p-tijw AXv
sh´n-Øn-cpØn IqSp-X¬ \∂m-°p-∂-Xp-
t]mse Pohn-I-fpsS P\n-XI LS-\-bnse Po\p-
Isf FUn‰v sNøm≥ C∂v P\n-XI F©n-\o-
b-dnßn\v Ign-bpw. P\n-XI F©n-\o-b-
dnßns‚ G‰hpw B[p-\n-I-amb Xe-amWv P\n-
XI FUn-‰nwKv (Gene editing). AXn-\mbn D]-
tbm-Kn-°p∂ G‰hpw Imcy-£-a-amb P\n-XI
I{Xn-I-bmWv CRISPR - Cas9. CXn¬ 'Cas9'

F∂ F≥sskapw Hcp ssKUUv (Guided)

RNA bpw (g RNA) AS-ßn-bn-cn-°p-∂p. Po≥
FUn-‰nw-Kn¬ BtKm-f-hym-]-I-ambn Kth-j-W-
ßƒ kPo-h-am-Wv. Po≥ FUn-‰nwKv \S-Ønb
Cc´ Ip´n -Iƒ ssN\-bn¬ P\n-®-Xmbn
hm¿Ø ]pdØp h∂n-cn-°p-∂p. HIV sb {]Xn-
tcm-[n-°m-\p≈ tijn Cu Ip´n-Iƒ Po≥
FUn-‰nw-Kn-eqsS t\Sn-b-Xmbn {]Jym-]n-°-s∏´p
Ign-™p. Po≥ sXdm-∏n-bpsS A\-¥-km-[y-X-
I-fn-te-bv°mWv Cu kmt¶-XnIhnZy hmXn-
ep-Iƒ Xpd-°p-∂-Xv. F∂m¬ CXv Ht´sd
hnhm-Z -ßƒ°pw XpS°w Ipdn -®n -´p -≠v.
CØcw ]co-£-W-ß-fpsS NqjW km[y-X-
Ifpw A]-I-S-I-c-amb ]m¿iz-̂ -e-ßfpw kw -̀
hn-°m≥ CS-bp≈ aqey-tim-j-Whpw IW-
°n-se-Sp -°m-sX-bp≈ Kth-j-W-ßƒ°v
FXnsc temI-hym-]-I-ambn {]Xn-tj[w Cc-
ºp-I-bm-Wv.

P\n-XI ]cn-jvImcw apt∂m-´p-h-

bv°p∂ `mhn-bpsS hmKvZm-\-ß-fn-

sem-∂mWv acp∂p Xcpw arK-ßƒ

(Pharm animals).

a\p-jy\v Bh-iy-amb C≥kp-

ens‚bpw hf¿®m- tlm¿tam-Wp-I-

fpsSbpw Po\p-Isf ]ip, ]∂n apX-

emb P¥p-°-fn-te°v k∂n-th-in-

∏n-®mWvv Ahsb acp∂p Xcpw arK-

ß-fm°n am‰p-∂-Xv.

_mIvSo-cn-b-sb D]-tbm-Kn-®v C≥kp-

en≥ D¬∏m-Zn-∏n-°p-∂-Xn\v Nne

]cn-an-Xn-Ifp≠v. Ahsb hf¿Øp-

Ibpw ]cnNcn°pIbpw sNøpI

{]bm-kamsW∂-XmWv AXn¬

{][m-\w.  CXn\v ]Icw P\n-XI

]cn-jv-Im-cw hcp-Ønb arK-ß-fpsS

c‡-Øn¬ \nt∂m ]men¬

\nt∂m Huj-[-ßƒ th¿Xn-cn-s®-

Sp -°m≥ Ign --bp -sa -∂mWv Cu

cwKsØ Kth-j-W-̂ -e-ßƒ kqNn-

∏n-°p∂-Xv.

arK-ß-fn¬ am{X-a√ kky-ß-fnepw

P\n-XI ]cn-jvImcw hcp-Øp-∂p-

≠v. IoS-ßsf {]Xn-tcm-[n-°m≥

tijn-bp≈ _n.‰n. hgp-X-\bpw,

tkmbm-_o -\pw, ]cp -Øn -bpw,

tNmfhpw Hs° C∂v  kpe-̀ -am-Wv.

Pohn-I-fn¬ P\n-XI ]cn-jvImcw

hcp-Øp-tºmƒ ]cn-ÿn-Xnt°m

a\p-jyt\m ]m¿iz-̂ -e-ßƒ D≠m-

In-s√∂v Dd∏phcp-tØ-≠Xp≠v. Cu cwKsØ

]pXnb Is≠-Ø-ep-Isf∏‰n IqSp-X¬ hnhcw tiJ-

cn®v Hcp imkv{X-]-Xn∏v Xbm-dm-°q.
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 DNA ]cn-tim-[\m kmºn-fp-Iƒ

I
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h¿j-ßƒ°p-apºv \jvS-s∏´ Ip´nsb
Xncn-®p-In´n; Xncn-®-dn-™Xv Un.F≥.F.

]cn-tim-[\bneqsS

AeIv sP{^n

]{Xhm¿ØbpsS Xes°´v {i≤n-®t√m.

DNA ]cn-tim-[-\-bn-eqsS Bfp-Isf Xncn-®-dn-bm≥ Ign-bp-∂Xv Fß-s\-bmWv?

NphsS \¬Inb hnh-cWw kqN-Ißƒ°-\p-k-cn®v N¿®-sNbvXv \nK-a\w

cq]o-I-cn®v kb≥kv Ub-dnbn¬ Fgp-Xq.

DNA ^nwK¿{]n‚nwKv

-\yq¢ntbmss‰Up-I-fpsS {Iao-I-cWw ]cn-tim-[n°p∂ kmt¶-Xn-I-hn-

Zy-bmWv DNA s{]mss -̂enMv (DNA Profiling).  1984 ¬ AeIv sP{^n

(Alec Jeffreys) F∂ imkv{X-⁄≥ \S-Ønb Nne ]co-£-W-ß-fmWv

DNA ]cntim-[\ F∂ km[y-X-bn-te°p hgn-sXfn®Xv. Hmtcm hy‡n-

bn-sebpw hnc-eS-bmfw hyXy-kvX-am-bn-cn-°p∂Xpt]mse DNA bnse

\yq¢n-tbm-ss‰-Up-I-fpsS {Iao-I-c-Whpw hyXy-kvX-am-bn-cn°pw. Cu

Is≠-Ø-emWv DNA ]cn-tim-[\bv°v ASn-ÿm-\-am-b-Xv. AXn-\m¬

Cu kmt¶-Xn-I-hn-Zysb DNA ^nwK¿{]n‚nwKv F∂pw hnfn°p-∂p.

\yq¢n-tbm-ss‰-Up-I-fpsS {Iao-I-c-W-Øn¬ G‰hpw kam-\X ASpØ _‘p-

°ƒ XΩn-em-bn-cn°pw. A-Xn-\m¬ IpSpw-_-]m-cºcyw Is≠-Øm\pw amXr-

Xz ]nXrXz X¿°-ß-fn¬ bYm¿Y amXm-]n-Xm°sf Xncn-®-dn-bm\pw  {]IrXn-

t£m`w, bp≤w XpS-ßnb Imc-W-ß-fm¬ \jvSs∏-́ -hsc h¿j-ßƒ°p-

tijw Is≠Øptºmƒ Xncn-®-dn-bm\pw, DNA s{]mss -̂enMv klm-b-I-

am-Wv.

sIme-]m-XIw, tamjWw XpS-ßnb Ip‰-Ir-Xy-

ßƒ \S∂ ÿe-Øp-\n∂p e`n -°p∂

Xz°ns‚ `mKw, apSn, \Jw, c‡w,- a‰v ico-c-{Z-

h-ßƒ F∂nhbnse  DNA kwi-bn-°-s∏-Sp-

∂-h-cpsS DNA bpambn Xmc-Xayw sNøp-∂p.

Aßs\ kwi-bn-°-s∏-Sp-∂-bmƒ bYm¿Y

Ip‰-hmfnbmtWm F∂p Xncn-®-dn-bm≥ CXp-hgn

Ignbpw.
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ssPhm-bp-[ßƒ ]pXnb sh√p-hnfn

P\n-X-I-am‰w hcpØn krjvSn-°p∂ amc-I-tcm-

Km-Wp-°-sfbpw ssPh-km-t¶-XnIhnZy-bn-eqsS

s]cp-∏n-s®-Sp-°p∂ tcmKm-Wp-°-sfbpw i{Xp-°-

fpsS ta¬ {]tbm-Kn-°p∂ bp≤-co-Xn-bmWv

ssPh-bp≤w. CXv a-\p-jy-hw-i-Øns‚ \ne-

\n¬∏n\v ̀ oj-Wn-bm-hp-I-bm-Wv.

P\n-X-I-am‰w Ah-Im-i-ew-L\w

P\n-X-I-am‰w Pohn-I-fpsS kzmX-

{¥y-Øn-\p-ta-ep≈ IS∂pIb-‰-

am-sW∂pw CXv Ah-Im-i-ew-

L\amsW∂pw  Nne kwL-S-

\-Iƒ hmZn-°p-∂p.

Xt±-iob C\-ßƒ°p `oj-WnXt±-iob C\-ßƒ°p `oj-WnXt±-iob C\-ßƒ°p `oj-WnXt±-iob C\-ßƒ°p `oj-WnXt±-iob C\-ßƒ°p `oj-Wn
P\n-X-I-am‰w hcp-Ønb hnf Xt±-iob C\-ßƒ°p
`oj-Wn- Db¿Øp-sa∂pw a\p-jy-cn¬ BtcmKy {]iv\-
ßƒ krjvSn-t®-°psa∂pw hna¿i\-ap-b-cp-∂p.

kqN-Ißƒ

$ DNA ^nwK¿{]n‚nwKv F∂ kmt¶-Xn-I-hn-Zy-bpsS ASn-ÿm-\w.

$ DNA ^nwK¿{]n‚nwKns‚ km[y-X-Iƒ.

P\n-XI F©n-\o-b-dnßns‚ A\-¥-amb km[y-X-I-fn¬ NneXv \Ωƒ ]cn-

N-b-s∏-́ p. IqSp-X¬ km-[y-X-I-sf-°p-dn-®v hn-h-c-ti-Jc-Ww \S-Øn im-kv-{X-

aq-e-bn¬ {]-Z¿-in-∏n°q. kPo-h-amb Kth-j-W-ß-fn-eq-sSbpw Is≠-Ø-ep-I-

fn-eq-sSbpw Cu taJe A\p-Zn\w hnI-kn®v sIm≠n-cn-°p-∂p. F∂m¬

at‰-sXmcp kmt¶-XnIhnZy-sbbpw t]mse P\n-XI F©n-\o-b-dnßpw

Zpcp-]-tbmKw sNø-s∏-Sp-∂p-≠v. NphsS \¬Inb sImfmjv \nco-£n-°q.

a\pjy ]ptcm-K-Xn°v D]m-[nbm-tI≠ kmt¶-XnIhnZy-Iƒ  Zpcp-]-tbmKw

sNøp-∂Xv icn-bmtWm?

CØcw km[y-X-Iƒ \ne-\n¬°p-tºmƒ P\n-XI F≥Pn-\o-b-dnßns\

t{]m¬km-ln-∏n-°m-\m-Iptam?

Cu hnj-b-Øn¬ ¢mkn¬ Hcp kwhmZw kwL-Sn-

∏n°q.

a\p-jys‚ Nn¥m-ti-jn-bpsS D¬∏-∂-amWv

imkv{Xhpw kmt¶-XnI hnZybpw. a\p-jy-\-∑-

bv°mbn {]tbm-P-\-s∏-Sp-Øp-tºmƒ am{Xta \ap°v

Cu Nn¥m-ti-jn-tbmSv \oXn ]pe¿Øm≥ Ign-bq.

a\p-jy≥ A`n-ap-Jo-I-cn-°p∂ sh√p-hn-fn-Isf AXn-

Po-hn-°m-\p≈ D]m[n F∂ \ne-bn-emWv GsXmcp

imkv{Xhpw kmt¶-Xn-I-hn-Zybpw \Ωƒ {]tbm-P-

\-s∏-Sp-tØ-≠-Xv.
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1. \ho-\- P-\n-XI F©n-\o-b-dnMv A√m-ØXv GXv?

a) DNA s{]mss^-enMv

b) Po≥ am∏nMv

c) DNA ^nwK¿{]n‚nwKv

d) FIvkvtd Un{^m-£≥

2. imkv{Xw a\p-jys‚ AXn-Po-h-\-Øn\v klm-b-I-am-hp-∂-Xns‚

DZm-l-c-WamWv Po≥ NnIn’.

a) F¥mWv Po≥ NnIn’?

b) Po≥ NnIn’bn-te°v \bn® Is≠-Ø¬ F¥mWv?

c) Po≥ NnIn’ a\p-jy\v {]tbm-P-\-{]-Z-am-Ip-∂-sX-ßs\?

3. ""P\n-X-I- F©n-\o-b-dnßn\v \nc-h[n tZmj-h-i-ß-fp-≈-Xp-sIm≠v

AXns\ t{]m’m-ln-∏n-°m-\m-hn-√'' Cu {]kvXm-h-\-tbmSv \nßƒ

tbmPn-°p-∂pt≠m? F¥p-sIm≠v?

$ P-\n-XI F©n-\o-b-dnßneqsS C≥kpen≥ \n¿an°p∂ L -́ßƒ

Dƒs∏-Sp-Ønb {]k-t‚-j≥ Xbmdm°n Ah-X-cn-∏n-°p-I.

$ P\n-X-I- F©n-\o-b-dnßp-ambn _‘-s∏´ hm¿Ø-Ifpw Nn{X-ßfpw

tiJ-cn®v imkv{X-]-Xn∏v Xbm-dm-°p-I.



Ip´nbpsS kwibw {i≤n®nt√!

`qan-b-S°w {Kl-ßƒ Fßs-\-bp-≠mbn? Pohs‚ D¬∏Øn Fß-s\-bmbn-

cp-∂n-cn°Ww? a‰p {Klß-fn¬ Poh-km-∂n[yw Dt≠m? XpS-ßnb tNmZy--

ß-sf√mw F°m-ehpw imkv{X-Øns‚ At\z-j-W-]-cn-[n-bn¬s∏Sp-∂-Xm-

Wv. `qan-bpw, `qan-bn¬ Poh\pw Bhn¿ -̀hn-®Xv Fßs\ F∂ tNmZy-Øn\v

Nne ]cn-I-¬]\-Iƒ apt∂m´p hbv°m≥ imkv{X-Øn\v Ign-™n´p≠v.

GI-tZiw 4500 Zi-e£w h¿jw ap≥]v cq]-s∏´ `qan-bn¬ Pohs‚ D¬∏-

Ønsb kw_-‘n®v {]_-e-amb kn≤m-¥-amWv cmk-]-cn-Wma- kn-≤m-¥-w

(Chemical evolution theory). AXp-t]mse ]m≥kvs]¿anb ]cn-I-¬]\bpw

kPo-h-ambn N¿® sNø-s∏-Sp-∂p-≠v.

`qanbpw sNmΔbpw Htc
coXn-bn-emWv cq]s∏-́ -sX-
¶n¬ `qan-bn¬ D≈-Xp-
t]mse Pohn-Iƒ sNmΔ-
bnepw ImtW-≠-Xt√?
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{]]-©-Ønse CX-c -tKm-f-ß-fnsehn-sStbm Poh-≥ D¤-hn®v BI-kvan-I-

ambn `qan-bn-se-Øn-b-XmImw F∂ hmZ-K-XnbmWv- ]m≥kvt]¿anb. `qan-

bn¬ ]Xn® D¬°-I-fn¬ Is≠-Ønb ssPh-h-kvXp-°ƒ AXn\v ]n≥_-e-

ta-Ip-∂p-≠-v.

BZn-a-̀ q-an-bnse khn-ti-j-km-l-N-cy-ß-fn¬ kap-{Z-P-e-Ønse cmk-h-kvXp-

°ƒ°p≠mb am‰-ß-fpsS ^e-am-bn Poh≥ D¤-hn®p F∂ ]cn-I-¬]\-

bmWv cmk-]-cn-Wm-a -kn-≤m-¥ambn amdn-bXv. ]co-£-W-sØ-fn-hp-I-fpsS

ASn-ÿm-\-Øn¬ imkv{X-tem-IØv -CXn\v kzo-Im-cyX Gsdbm-Wv. djy≥

imkv{X-⁄\mb F.sF. H]m-cn\pw (1924), {_n´ojv imkv{X-⁄-\mb

sP._n.-F-kv. lm¬tU\pw (1929)BWv Cu kn≤m-¥-Øns‚ D]-⁄m-Xm-

°ƒ.

Nn{Xo-I-cWw (8.1) hni-I-e\w sNbvXv cmk-]-cn-Wm-a-kn-≤m-¥-sØ-°p-dn®v

Hcp Ipdn∏v Xbm-dm-°n kb≥kv Ub-dn-bn¬ Fgp-Xq.

F.sF.-H-]m-cn≥

sP._n.-F-kv.
lm¬tU≥

kqN-I-ßƒ
$ BZna `qanbpsS A¥-co£w ˛ khn-ti-j-X-Iƒ.
$ Du¿P-t{km-X-kp-Iƒ.
$ kap-{Z-Øns‚ cq]-s∏-S¬.
$ Poh-tIm-i-Øns‚ D¬∏Øn-bn-te°v \bn® cmk-{]-h¿Ø-\-ßƒ.

BZna `qan-bpsS A¥-co£w

$ ssl{U-P≥, ss\{S-P≥, Im¿_¨
ssUHm-Ivssk-Uv, aotYbv≥, Atam-
Wnb, \ocmhn, ssl{U-P≥
kƒss^Uv XpS-ßnb hmX-I-ßƒ

$ kzX{¥ HmIvkn-P≥
 
C√

Du¿P-t{km-Xkv

$ CSn-an-∂¬

$ Aƒ{Sm-h-b-e‰v hnIn-c-W-ßƒ

$ A·n-]¿hX kvt^mS-\-ßƒ

eLp-ssP-h-I-Wn-I-Iƒ

$ Aant\m Bkn-Up-Iƒ

$ tamtWm-km-°-ssdUv

$ ss\{S-P≥ t_kp-Iƒ

$ ^m‰n Bkn-Up-Iƒ apX-em-bh

k¶o¿W ssPh-I-WnI-Iƒ

$ t{]m´o≥

$ t]mfn-km-°-ssdUv

$ \yq¢n-tbm-ss‰Up-Iƒ

$ sImgp-∏p-Iƒ apX-em-bh

BZn-a-tImiw

\yq¢nIv Bkn-Up-Iƒ, sImgp∏v Bh-cWw

Nn{Xo-I-cWw 8.1 cmk-]-cn-Wmaw

A¥-co-£-Ønse \ocmhn L\o-̀ hn®v Gsd-°mew \o≠p-\n∂ ag-tbmsS kap-{Z-ßƒ cq]-s∏-́ p.



125

Poh-imkv{Xw ˛ X

sshZyp-tXm¿Pw

I≠≥k¿

Pew

Aan-t\m -Bkn-Up-Iƒ Ah-£n-]vX-s∏Sp-∂p.
Xmt]m¿Pw

Nn{Xo-I-cWw 8.2 bqtd˛ an√¿ ]co£Ww

aotYbv≥, Atam-Wnb,

\ocmhn

•mkv ̂ vfmkvIv

Pohs‚ D¬∏-Øn-bp-ambn _‘-s∏´ Cu ]cn-I¬]\-bpsS imkv{Xo-bX

]n¬°m-eØv A\-h[n ]co-£-W-ß-fn-eqsS sXfn-bn-°-s∏-́ p.  -

bqtd-̨  an-√¿ ]co-£Ww
aotY-bv≥, Atam-Wn-b, ssl{U-P≥, \ocmhn F∂nh tN¿∂ BZn-a-̀ u-am-¥-

co-£sØ ]co-£-W-kw-hn-[m-\-Øn¬ Ir{Xnaambn cq]-s∏-Sp-Øn-bmWv

bqtdbpw an√dpw ]co-£Ww \S-Øn-b-Xv.

NphsS \¬Inb Nn{Xo-I-c-Whpw (8.2) hnh-c-Whpw kqN-I-ßsf ASn-ÿm-\-

am°n hni-I-e\w sNbvXv Ipdn∏v Xbm-dm°n kb≥kv Ub-dn-bn¬ Fgp-Xq.

`uam-¥-co-£-Ønep≠m-bn-cp∂ CSn-an-∂¬ t]mep≈ Du¿P-{]-hm-l-Øn\v

]I-c-ambn •mkv v̂fmkvInse hmX-I -an-{in-X-Øn-eqsS D∂-X-thmƒt -́

Pn¬ sshZypXn IS-Øn-hn-́ p. ]n∂oSv hmX-I -an-{in-XsØ Hcp I≠≥k-

dns‚ klm-b-Øm¬ XWp-∏n-®p. Ah-£n]vX ]Zm¿∞-ßsf th¿Xn-cn®v

]cn-tim-[n®-t∏mƒ ssPh-I-Wß-fmb Aan-t\m -Bkn-UpIƒ cq]-s∏-́ -

Xmbn Is≠-Øn. ]n¬°m-eØv a‰v ]e imkv{X-⁄cpw CØcw ]co-£-

W-ßƒ cq]I¬]\ sNøp-Ibpw IqSp-X¬ ssPh-kw-bp‡-ßsf kwt«-

jn-∏n-°p-Ibpw sNbvX-tXmsS H]m-cn≥-̨ -lm¬tU≥ ]cn-I-¬]\ IqSp-X¬

kzoIm-cyX t\Sn.

Ãm≥en an√¿

lmtcmƒUv
bqtd

kqN-I-ßƒ

$ BZna `qanbnse A¥co£hpw •mkv v̂fmkvInse cmkLSIßfpw.

$ cmk-{]-h¿Ø-\-tijw cq]-s∏´ ssPhI-Wn-I-Iƒ.

BZn-a- `q-an-bnse kap-{Z-P-e-Øn¬ tImSn-°-W-°n\v h¿j-ßƒ \o≠p-\n∂

cmk-]-cn-Wm-a -{]-h¿Ø-\-ß-fpsS ^e-am-bmWv ssPh-kw-bp-‡-ßƒ cq]w-

sIm-≠-Xv. Pothm¬]-Øn-bp-ambn _‘-s∏´ apJy-L-́ -ßƒ Ime-K-W-\m-{I-a-

Øn¬ Nn{Xo-I-cn-®n-cn-°p-∂Xv (8.3) kqN-I-ß-fpsS ASn-ÿm-\-Øn¬

hniIe\w sNbvXv Ipdn∏v Xbm-dm°n kb≥kv Ub-dn-bn¬ Fgp-Xq.
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kqN-I-ßƒ

$ BZnatImiw

$ t{]mIm-cn-tbm-́ p-I-fpsS D¤hw.

$ bqIm-cn-tbm-́ p-I-fpsS D¤hw.

$ _lp-tIm-i-Po-hn-I-fpsS Bhn¿`mhw.

Pohs‚ D¤-hhp--ambn _‘-s∏´ \nc-h[n \nKqVX-Iƒ A\m-h-cWw sNøp-

∂-Xn\v temI-sa-ºmSpw \nc-h[n Kth-j-W ]T-\-ßƒ C∂pw XpS-cp-∂p.

AtXm-sSm∏w A\y-{K-l-ß-fnse Pohs‚ km∂n-[yhpw {][m\ At\z-jW

hnj-b-am-Wv.

Nn{Xo-I-cWw 8.3 Ime-K-W-\-∏-́ n-I.

(Zie£w h¿jßƒ°papºv)

t{]mIm-cn-tbm-´pIƒ

BZn-a-tImiw

bqIm-cn-tbm-´p-Iƒ

bqIm-cn-tbm-´v tImf\n

_lp-tIm-i-Po-hn

2

1

3

4

5

3800

`qan-bn¬ Pohs‚
D¬∏Øn.

3500

t{]mIm-cn-tbm-́ p-
I-fp-sS- D¤hw.

1500

bqIm-cn-tbm-´p-I-fpsS
D¤hw.

1000

_lp-tIm-i-Po-hn-I-fpsS
D¤hw.
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AssP-hnI X∑m-{X-Iƒ BI-kvan-I-ambn IqSn-t®¿∂-Xns‚ ̂ e-amWv Pohs‚

Bhn¿`m-hw. tImSm-\ptImSn BIm-i-tKm-f-ß-fn¬ as‰-hn-sS-sb-¶nepw CXv

kw -̀hn-°p-∂pt≠m F∂ At\z-jWw \nc-h[n _ln-cm-Imi ]cy-th-j-W-

ß-fn-eqsS C∂pw kPo-h-am-Wv.

]co-£-W-\n-co-£-W-ß-fn-eqsS e`y-am-Ip∂ sXfn-hp-I-fpsS ASn-

ÿm-\-Øn¬ \nK-a-\-ßƒ cq]o-I-cn-°p-∂-XmWv imkv{X-Øns‚

coXn. a\p-jy-t\m-sSm-∏-amWv imkv{Xhpw ]nd-∂-Xv. AXp-sIm≠v

a\p-jys‚ Bhn¿`m-h-Øn\v hf-sc-°mew apºv kw -̀hn® Pothm-

¬∏Øn-bpw, Bcw-̀ n® Poh-]-cn-Wm-ahpw Fß-s\-bm-bn-cp-∂n-cn-

°Ww F∂v hni-Zo-I-cn-°p-hm≥ t\cn-́ p≈ sXfn-hp-Iƒ e`y-am-

hn-√-t√m. AXp-sIm≠v Cu c≠p taJ-e-bnepw imkv{X [mc-W-

Iƒ°v \nc-¥cw am‰w hcm-dp-≠v. AXv imkv{X-Øns‚ ]cn-an-Xn-

b-√. e`y-am-Ip∂ sXfn-hp-I-fpsS ASn-ÿm-\-Øn¬ cq]-s∏-Sp∂

]pXnb Adn-hp-Isf ap≥hn-[n-bn-√msX AwKo-I-cn-°p-hm\pw \ne-

hn-ep-≈-hsb \ncm-I-cn-°p-hm-t\m ]cn-jvI-cn-°p-hm-t\m D≈

B¿P-hhpw BWv imkv{X-Øns‚ hnizm-ky-Xbv°v B[m-cw.

Poh-]-cn-Wmaw ̨  kn≤m-¥-ß-fn-eqsS
BZn-a -tIm-i-ßƒ apX¬ C∂p-Im-Wp∂ ssPhsshhn[yw hsc-bp≈ Pohs‚

]cnWma-N-cn-{Xw imkv{Xob kn≤m-¥-ß-fm°n hni-Zo-I-cn-°p-∂-Xn\v ]e

imkv{X-⁄≥amcpw {ian-®n-́ p-≠v. CØcw {ia-ß-fn¬ BZy-tØXv {^©v

Poh-im-kv{X-Im-c-\m-bn-cp∂ Po≥ _m]v‰nÃv emam¿°n-t‚-Xm-Wv.

emam¿°nkw

Pohn-Iƒ Pohn-X-Im-eØv B¿Pn-°p∂ kz`m-h-ß-fmWv kzbm¿Pn-X-kz-̀ m-h-

ßƒ. CØcw  -kz-̀ m-h-ßƒ  Xe-ap-d-I-fn-eqsS IqSn-t®¿∂v ]pXnb Poh-Pm-

Xn-Iƒ cq]-s∏-Sp∂p F∂mWv emam¿°v hni-Zo-I-cn-®-Xv.

emam¿°ns‚ A`n-{]m-b-Øn¬ BZy-Im-eßfn¬ \ofw

Ipd™ Igp-Øp≈ -Pn-dm-̂ p-IfmWp-≠m-bn-cp-∂-Xv. ̀ £y-

Zu¿e`yw t\cn´tXmsS Ah {ItaW Igp-Øp-\o´n Db-

c-ap≈ ac-ßsf B{i-bn-®p. AXns‚ ̂ e-ambn Igp-Øn\v

\ofw IqSnb Pndm-^p-Iƒ Xe-ap-d-I-fn-eqsS cq]-s∏-´p

(Nn{Xw 8.1). F∂m¬ CØcw kzbm¿Pn-X-kz-̀ m-h-ßƒ

]mc-º-cy-ambn ssIam‰w sNø-s∏-Sp-I-bn√ F∂-Xn-\m¬

Cu hni-Zo-I-cWsØ imkv{X-temIw AwKo-I-cn-®n-√.

emam¿°v
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Nn{Xw 8.1

Nmƒkv Um¿hn≥

Um¿hn-\nkw

Poh-]-cn-Wm-a-hp-ambn _‘-s∏´ bp‡n-k-l-amb imkv{Xo-b- kn-≤m¥w BZy-

ambn Ah-X-cn-∏n-®Xv Cw•ojv {]Ir-Xn-im-kv{X-⁄-\mb Nmƒkv tdm_¿´v

Um¿hn-\m-Wv. \nco-£-W-ß-fp-sSbpw ti-Jcn® hnh-c-ß-fpsS hni-I-e-\Øneq-

sSbpw  \nK-a\w cq]o-I-cn-°p∂ imkv{XØns‚ coXn- Ah-ew-_n-®Xn\m¬

Um¿hns‚ kn≤m-¥w IqSp-X¬ kzoIm-cy-am-bn.

Um¿hns‚ I∏¬bm{X
F®v.Fw.Fkv. _oKnƒ F∂ I∏-en¬ Kme-∏-tKmkv Zzo]p-I-fn-te°v

\S-Ønb bm{X-bmWv Um¿hns‚ Pohn-X-Ønepw ]cn-Wm-a-kn-≤m-¥-

N-cn-{X-Ønepw hgn-Øn-cn-hp-≠m-°n-b-Xv. Kme-∏-tKmkv Zzo]kaq-l-

Ønse Pohn-Isf tI{μo-I-cn®p \S-Ønb ]T-\-Øn¬ \n∂mWv  Poh-

]-cn-Wm-a-sØ°p-dn-®p≈ kn≤m-¥w At±lw Bhn-jvI-cn-®-Xv.

Xoc-{]-tZ-i-ß-fpsS ̀ q]-S-\n¿am-W-Øn-\mbn {_n´ojv k¿°m¿ \ntbm-

Kn® bm{Xm-kw-L-tØm-sSm∏w tNcp-tºmƒ Um¿hn\v 22 hb-km-bn-

cp∂p {]mbw. Ggv h¿j-Øn-\p-tijw {_n -́\n¬ Xncn-s®-Øp-tºm-

tg°pw ]cn-Wm-a -kn-≤m-¥-Øn\v Dt]m¬_-e-I-amb ]e -sX-fn-hp-

Ifpw At±lw tiJ-cn-®n-cp-∂p. \nc-h[n XpS-c-t\z-j-W-ßƒ°pw \nco-

£-W-ßƒ°pw ]T-\-ßƒ°pw tijw Xs‚ A≥]Xmw hb n-

emWv {]Ir-Xn\n¿[m-cWw hgn-bp≈ Pohn-h¿K D¬∏Øn (Origin of

species by means of natural selection) F∂ hnJym-X-{K-Ÿ-Øn-eqsS

{]Ir-Xn-\n¿[m-c-W-kn-≤m¥w temI-Øn-\p-ap-∂n¬  Ah-X-cn-∏n-®Xv. \ne-

\n-∂n-cp∂ k¶-¬∏-ßsf am‰n-a-dn® Cu kn≤m¥w imkv{X-tem-IØv

h≥ kzoIm-cyX t\Sn.

Kme-∏-tKmkv Zzo]k-aq-l-ß-fn¬ Um¿hn≥ ]T\-hn-t[bam°nb Pohn-I-fn¬

khn-tij {]m[m-\y-ap≈-h-bmWv Ipcp-hn-Iƒ.  Cu Ipcp-hn-I-fpsS sIm°ns‚

sshhn[yw Um¿hns‚ {i≤-bm-I¿jn-®p.

NphsS \¬Inb Nn{Xo-I-c-Whpw (8.4) Ipdn∏pw kqN-I-ßsf ASn-ÿm-\-am°n

hni-I-e\w sNbvXv \nK-a-\-ßƒ kb≥kv Ub-dn-bn¬ Ipdn-°q.
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Nn{Xo-I-cWw 8.4  Kme∏tKmkv IpcphnIƒ

ac-°p-cphn

CS-Øcw ac-°p-cphn

acwsImØn°p-cphn

jUv]-Z-t`m-Pn

I≈n-apƒs®Sn `£n-

°p-∂h

sNdnb \ne-°p-cphn

henb \ne-°p-cphn

]q¿Δn-I-\mb Ipcphn

jUv]Zt`mPn-I-fmb Ipcp-hn-Iƒ°v sNdnb sIm°p-Ifpw I≈n-apƒs®Sn-Iƒ

`£n-°p-∂-hbv°v \o≠ aq¿®bp≈ sIm°p-I-fp-ambn-cp-∂p. Iq¿Ø sIm°p-

Iƒ sIm≠v Nn√-Iƒ sImØn-sbm-Sn®v acs∏mØp-I-fn¬ \n∂v ]pgp-°sf

IpØn-sb-SpØv `£n-°p-∂ acw-sIm-Øn-°p-cp-hn-Ifpw hnØp-Iƒ Blm-c-am-

°n-bn-cp∂ henb sIm°p-I-fp≈ \ne-°p-cp-hn-Ifpw C°q-́ -Øn-ep-≠m-bncp∂p.

Nn{Xo-I-c-W-Øn¬ kqNn-∏n-®n-cn-°p∂ a‰p Ipcp-hn-I-fpsS sIm°ns‚ khnti-

j-X-Iƒ Is≠-Øq,

kqN-I-ßƒ

$ Ipcp-hn-I-fpsS F¥v khn-ti-j-X-bmWv Um¿hns\ BI¿jn-®Xv?

$ Cu khn-ti-jX Ipcp-hn-I-fpsS AXn-Po-h-\-Øn\v {]tbm-P-\-s∏-Sp-∂-

sX-ßs\?

Um¿hn≥ \nco-£n® Ipcp-hn-Iƒ°v Blm-ccoXn°\p-kr-X-amb BIr-Xnbp≈

sIm°p-I-fmWv D≠m--bn-cp∂Xv F∂v hy‡-am-W-t√m. Ipcp-hn-I-fpsS sIm°p-

I-fn¬ ImW-s∏-Sp∂ Cu sshhn-[yw cq]-s∏-́ -sX-¥p-sIm≠v F∂ Um¿hns‚

Nn¥sb kzm[o-\n®Xv tXmakv tdm_¿´v am¬Øqkv F∂ kmºØn-I -

hnZKv[-s‚ Bi-b-am-Wv.

a\p-jy P\-kwJy h¿≤n-°p-∂-Xn-\v B-\p-]m-Xn-I-ambn `t£ym-¬∏m-Z\w

h¿≤n-°p-∂n√. `£yZu¿e`yhpw tcmK-hpw ]´n-Wnbpw AXnPoh\-Øn-\p≈

a’-cw D≠m-°psa∂v tXmakv tdm_¿ v́ am¬Øqkv Nq≠n-°m-́ n.

CØcw Bi-bß-sf°qSn Iq´n-t®¿Øv Um¿hn≥ apt∂m-́ p-h® {]Ir-Xn-\n¿[m-

c-W-kn-≤m-¥-Ønse  apJy B-i-b-ßsf∏‰n NphsS \¬Inb Nn{XoIcWhpw

(8.5) hnh-c-Whpw hni-I-e\w sNbvXv kqN-I-ß-fpsS ASn-ÿm-\-Øn¬ Ipdn∏v

Xbm-dm°n kb≥kv Ub-dn-bn¬ Fgp-Xq.

tdm_¿´v
am¬Øqkv
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hnhn[ hyXn-bm-\-ß-fp≈ Pohn-Iƒ

Aan-tXm¬∏m-Z\w

\ne-\n¬∏n-\p-th-≠n-bp≈ kacw

A\p-Iqe hyXn-bm-\-ßƒ C√mØh A\p-Iqe hyXn-bm-\-ßƒ D≈h

\in-°p∂p {]Ir-Xn-\n¿[m-cWw

\ne-\n¬°p∂p

A\p-Iq-e-hy-Xn-bm-\-ßƒ ASpØ Xe-ap-d-bn-te°v ssIam‰w sNøp∂p.

Xe-ap-d- X-e-ap-d-I-fmbn e`n-°p∂ hyXn-bm-\-ß-fpsS k©bw.

]pXnb Poh-Pm-Xn-I-fpsS D¤hw      .

Nn{Xo-I-cWw 8.5 {]IrXn\n¿[mcW kn≤m¥w

{]Ir-Xn-\n¿[m-cW kn≤m-¥w

Hmtcm Pohn-h¿Khpw \ne-\n¬°m-\m-Ip∂-Xnepw IqSp-X¬ k¥m-\-ßsf D¬∏m-Zn∏n°p-∂p-

≠v.  Ah `£-W-Øn\pw hmk-ÿe-Øn\pw CWbv°pw th≠n a’-cn-°pw. Pohn-I-fpsS

FÆw IqSp-Xepw, hn -̀h-ßƒ Ipdhpw  BIp∂ kml-N-cy-Øn¬ Cu a’cw IqSp-X¬ ISp-Ø-

Xm-Ipw. Pohn-I-fn¬ \nc-h[n hyXn-bm-\-ßƒ {]I-S-am-Wv. CØcw hyXnbm-\-ßƒ A\p-Iq-e-

am-btXm A√m-ØtXm BImw. \ne-\n¬∏n-\p-th-≠n-bp≈ a’-c-Øn¬ A\p-Iq-e- hy-Xn-bm-\-

ßƒ D≈-h \ne-\n¬°p--∂p. A√m-Øh \in-°p-∂p. Xe-apd Xe-ap-d-I-fmbn ssIam‰w sNø-

s∏-Sp-Ibpw hyXy-kvX-co-Xn-bn¬ Bh¿Øn-°p-Ibpw sNøp∂ hyXn-bm-\-ßƒ ap≥Km-an-I-

fn¬\n∂v hyXykvXamb PohPmXnIsf cq]-s∏-Sp-Øp-∂p. {]Ir-Xn-bpsS Cu Xnc-s™-Sp-∏mWv

({]IrXn \n¿[mcWw) C∂p≈ hyXy-kvX-Po-h-Pm-Xn-Iƒ cq]-s∏Sm-\p≈ ImcWw F∂

Um¿hns‚ hni-Zo-I-cWamWv {]Ir-Xn-\n¿[m-cW kn≤m-¥w F∂-dn-b-s∏Sp∂Xv.

kqN-I-ßƒ

$ Pohn-Iƒ°n-S-bn¬ a’cw ISp-ØXm-Im≥ CS-bm-°p∂ kml-N-cyw.

$ hyXn-bm-\-ßfpw {]IrXn \n¿[m-c-Whpw.

$ ]pXnb Poh-Pm-Xn-I-fpsS cq]-s∏-S¬.
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Pohn-I-fn¬ \nc-¥cw hyXn-bm-\-ßƒ D≠mIp∂p F∂v Xncn-®-dn-bm-\m-sb--

¶nepw Ah Fßs\ kw -̀hn-°p∂p F∂v- hn-i-Zo-I-cn-°m≥ Nmƒkv Um¿hn\v

Ign-™n-√. Po≥, t{Ima-tkmw F∂nh-sb-∏‰n At±l-Øns‚ Ime-bf-hn¬

Adnhp≠mbn-cp-∂n-√. P\n-X-I-im-kv{Xw, tImi-hn-⁄m-\o-bw, `ua-im-kv{Xw,

t^mkn¬]T\w F∂o taJ-e-I-fnse Is≠-Ø-ep-I-ƒ IqSn Iq´n-t®¿Øv

Um¿hn-\n-ksØ ]cn-jvI-cn-®p. Um¿hn\v tij-ap-≠mb Adn-hp-Iƒ Iq´n-

t®¿Øv ]pXp-°n cq]-s∏-Sp-Øn-b-XmWv \ntbm-Um¿hn-\nkw (Neo Darwinism)

F∂-dn-b-s∏-Sp-∂-Xv.

]cn-Wm-a-Øns‚ sXfn-hp-Iƒ
]cn-Wm-a-{]-{Inb hgn hyXy-kvX- Po-h-Pm-Xn-Iƒ cq]-s∏-Sp∂p F∂Xn\v

Dt]m¬_-e-I-ambn \nc-h[n sXfn-hp-I-fp-≠v. t^mkn¬]-T-\w, BIm-c -XmcX-

ay-]-T-\w, ico-c-[¿a-imkv{Xw F∂n-h-bvs°m∏w B[p-\nI kmt¶-Xn-I-hn-Zy-

Iƒ {]tbm-P-\-s∏-Sp-Øp∂ X∑m-{Xm- Po-h-imkv{Xw t]mse-bp≈ \ho\

imkv{X-im-J-Iƒ \¬Ip∂ sXfn-hp-Ifpw ]cn-Wm-asØ km[q-I-cn-°p-∂p≠v.

t^mkn-ep-Iƒ˛ ]cn-Wm-a-Øns‚ AS-bm-f-ßƒ
BZn-a-Im-esØ Pohn-I-fpsS Ah-in-jvS-ß-fmWv t^mkn-ep-Iƒ. Ch Pohs‚

-N-cn-{Xw hni-Zo-I-cn-°p∂ sXfn-hp-I-fm-Wv.

-t^mkn-ep-Iƒ Pohn-I-fpsS ico-cßtfm icoc-̀ m-K-ßtfm ap{Z-Itfm BImw.

imkv{Xo-b- ]-cn-tim-[-\-I-fpsS klm-b-Øm¬ Ch-bpsS Ime-∏-g°w \n¿W-

bn-°mw. Ime-K-W-\m-{I-a-Øn¬  Ahsb Xcw-Xn-cn®v khn-ti-j-X-Iƒ ]T-\-

hn-t[-b-am-°p-∂p. e`y-am-b-h-bn¬ G‰hpw Ime-∏-g°w D≈ t^mkn¬ 3.5

Zi-e£w h¿j-ßƒ°p-apºv D≠m-bn-cp∂ t{]mIm-cn-tbm-´p-I-fp-tS-Xm-Wv.

hnhn[ inem]mfn-I-fn¬ \n∂v e`n® t^mkn-ep-Iƒ t{]mIm-cn-tbm-́ p-I-fn¬

\n∂v bqIm-cn-tbm-́ p-I-fn-te-bv°p≈ ]cn-Wmaw IrXy-ambpw AS-bm-f-s∏-Sp-Øp-

∂p. tImi-hn-⁄m-\o-bw, X≥am-{Xm-Po-h-imkv{Xw F∂nh t^mkn-¬ sXfn-

hp-Isf IqSp-X¬ imkv{Xo-b-am-°p-∂p. CØcw sXfn-hpIfn¬\n∂v FØn-

t®-cm-hp∂ -\n-K-a-\-ßƒ Fs¥-√m-amWv?

lyqtKm
Uo{hokv

D¬∏cn-h¿Ø-\ -kn-≤m¥w

Pohn-I-fnse hyXn-bm-\-ßƒ°p≈ Imc-W-ß-fn-sem∂v

Ah-bnse Po\p-I-fn-ep-≠m-Ip∂ am‰-ßfmsW∂v Adn-

bm-a-t√m. Po\p-Iƒ°v kw -̀hn-°p∂ BI-kvan-I-am-‰-ß-

fm-Wv D¬∏-cn-h¿Ø-\-ßƒ. Cßs\ D≠mIp∂ hyXn-

bm-\-ßƒ ]mc-º-cy-ambn ssIam‰w sNø-s∏-Sp-∂-Xp-hgn

]pXnb Poh-Pm-Xn-Iƒ cq]-s∏-Sp∂p F∂v- hn-i-Zo-I-cn-°p∂

kn≤m-¥-am-Wv D¬∏-cn-h¿Ø-\- kn-≤m¥w. CXv Bhn-jvI-

cn-®Xv lyqtKm Uo{hokv F∂ U®v imkv{X-⁄-\mWv.

hyXn-bm-\-ßƒ°p -\n-Zm\amb D¬∏-cn-h¿Ø-\-ß-fm-Wv

PohnK-WßfpsS ]cn-Wm-a-Ønte°v \bn-°p∂Xv F∂v

]n∂oSv hni-Zo-I-cn°-s∏-́ p.
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Nn{Xo-I-cWw 8.7 BImcXmcXay]T\w

NphsS \¬Inb Nn{Xo-I-cWw (8.6) hni-I-e\w sNbvXv Ipdn-∏v- Xbm-dm-°q.

BIm-c -Xm-c-X-ay-]-T\w
X∂n-cn-°p∂ Nn{X-ßƒ \nco-£n-®v ]√n, hΔm¬, Xnanw-Kew F∂n-h-bpsS

ap≥Im-ep-I-fpsS LS\ Xmc-Xayw sNøq.

ASp-Ø-Im-e-Øp-≠mb

t^mkn-ep-Iƒ°v

k¶o¿W-L-S-\-bp-≠v.

]pcm-X-\- t^m-kn-ep-Iƒ°v

efn-X-L-S-\-bm-Wp-≈-Xv.

Nne t^mkn-ep-Iƒ Po-hnh¿K-

ßƒ XΩn-ep≈ _‘w

kqNn-∏n-°p-∂-h-bm-Wv.

Nn{Xo-I-cWw 8.6 t^mknepIƒ \¬Ip∂ sXfnhpIƒ

-]pdwIm-gvN-bn¬ Ch-bpsS ap≥Im-ep-I-ƒ hyXy-kvX-ß-fmWv. F∂m¬

B¥cL-S-\-tbm?

c‡-°p-g-ep-Ifpw \mUn-Ifpw t]in-Ifpw Aÿn-Ifpw sIm≠mWv Ah \n¿an-

®n-cn-°p-∂Xv. Ah-bpsS Bhm-k-ß-fn¬ Pohn-°p-∂-Xn\v klm-b-I-amb

A\pIq-e-\-ß-fmWv _mly-cq-]-Øn-ep≈ hyXymkßƒ. Htc LS-\-bp-≈-

hbpw hyXy-kvX-[¿a-ßƒ \n¿h-ln-°p-∂-h-bp-amb Ah-b-h-ß-fmWv A\pcq]

Ah-b-h-ßƒ (Homologous organs).
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cmk-{]-h¿Ø-\-ßƒ \nb-{¥n-°p-∂Xv

F≥ssk-ap-Iƒ.

Du¿Pw kw -̀cn-°p-∂Xv ATP

X∑m-{X-I-fn¬.

]mc-º-cy-kz-̀ m-h-ßƒ

\n¿W-bn-°p-∂Xv Po\p-Iƒ.

ASn-ÿm-\-]-Zm¿Y-ßƒ [m\y-I-ßfpw

t{]m´o-\p-Ifpw sImgp-∏p-Ifpw.
_mIvSo-cnb a\p-jy≥

Nn{Xo-I-cWw 8.8 ssPhckX{¥hpw icoc[¿Ωimkv{Xhpw

B¥-c-L-S-\-bn-ep≈ CØcw kam-\-X-Iƒ C∂p≈ Pohn-I-sf√mw

s]mXp]q¿hn-I- Po-hn-bn¬ \n∂v ]cn-W-an-®-XmImw F∂ \nK-a-\sØ km[q-

I-cn-°p-∂pt≠m?

N¿® sNøq.

\nK-a-\-ßƒ kb≥kv Ub-dn-bn¬ FgpXq.

ssPh-c-k-X{¥hpw ico-c-[¿Ω-im-kv{Xhpw
kq£va-Po-hn-Ifpw kky-ß-fpw P¥p-°-fpsa√mw ImgvN-bn¬ F{X hyXy-

kvX-ß-fmWv. F∂m¬ Ch-bp-sS-sb√mw tImi-LS-\-bnepw Poh[¿aß-fnepw

Gsd kmay-ß-fp-≠v.

Nn{Xo-I-cWw (8.8) \nco-£n-°q.

Poh]cnWmasØ∏‰n  Cu hkvXp-X-I-ƒ \¬Ip∂ sXfnsh¥mWv?

C∂sØ hyXy-kvX- Po-h-Pm-Xn-Iƒs°√mw s]mXp-]q¿hn-I-Po-hn-bp-≠m-bn-

cp∂p F∂Xv Cu hkvXp-X-I-fn¬ \n∂v hy‡-at√? N¿® sNøq.

X∑m-{Xm- Po-h-imkv{Xw

hyXy-kvX- Po-hn-I-fnse t{]m´o≥ -X∑m-{X-IfpsS Xmc-Xay]T-\w \S-Øp-∂-

Xp-hgn Pohn-Iƒ XΩn-ep≈ ]cn-Wm-a-]-c-amb _‘w Is≠-Øm-\m-Ipw.

t{]m´o≥ X∑m-{X-I-fnse Aant\m- B-kn-Uv irwJ-e-Isf \n¿W-bn-°p∂

Po\p-Iƒ°v D¬∏-cn-h¿Ø-\w kw -̀hn-°mw. Aan-t\m -B-kn-Up-I-fn¬ hyXym-

k-ap-≠m-Im≥ CXv Imc-W-am-Ip-∂p. a\p-jy-cnse lotam-t•m-_n-\nse _o‰m

irwJ-e-bnse Aan-t\m- B-kn-Up-Ifpambn a‰p-Po-hn-I-fnse _o‰m irwJ-e-

bnse Aan-t\m- B-kn-Up-Isf X∑m-{Xm-]-T\w hgn Xmc-X-ay-s∏-SpØnbn-́ p-

≠v. CXp-hgn e`y-amb hkvXp-X-Iƒ ]´n-Is∏SpØn-bn-cn-°p-∂Xv kqN-I-

ßsf ASn-ÿm-\-am°n hne-bn-cpØn \nK-a-\-ßƒ kb≥kv Ub-dn-bn¬

Fgp-Xq.
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Hcp s]mXp-]q¿hn-I-\n¬\n∂v imtJm-]-im-J-I-fmbn th¿s]-́ p-h∂ ]cn-Wm-

aNn{Xw cq]-s∏-Sp-Øm≥ ^e-{]-Z-amb coXn-bm-Wn-Xv.

CØcw X∑m-{Xm-]-T-\-ßƒ hyXykvXhn`mKw Pohn-I-fpsS ]cn-Wm-a-]-c-amb

_‘w Is≠-Øm≥ klm-bn-°p-∂p.

kqN-I-ßƒ

$ a\pjyt\mSv ]cnWma]cambn G‰hpw AIeap≈ PohntbXv?

F¥psIm≠v?

$ a\p-jy-t\mSv ]cn-Wm-a-]-c-ambn G‰hpw ASp-∏-ap≈ Pohn-tb-XmWv?

Cßs\ Icp-Xm≥ Imc-W-sa¥mWv?

a\p-jys‚ ]cn-Wmaw

a\p-jy-\pƒs∏-sS-bp≈ Nne Pohn-I-fp-sS ]cn-Wm-a-hr£w NphsS \¬In-bn-

cn-°p-∂p. Hcp s]mXp-]q¿hn-I-\n¬\n-∂mWv Pohn-Iƒ ]cn-W-an-®Xv F∂Xn-

-\m¬ Ah XΩn¬ Gsd kam-\-X-I-fp--≠m-Ipw.a\p-jy-]-cn-Wm-a-N-cn-{X-Ønse

apJy-im-J-Isf kqNn-∏n-°p∂ Nn{Xo-I-cWhpw (8.9) hnh-c-Whpw kqN-I-ß-

fpsS ASn-ÿm-\-Øn¬ hni-I-e\w sNbvXv Ipdn∏v Xbm-dm°n kb≥kv Ub-

dn-bn¬ Fgp-Xq.

a\p-jy-≥, Nnºm≥kn, tKmdn√, Hdm-ßp-´m≥, Kn∫¨, Ipc-ßp-Iƒ F∂o

Pohn-Iƒ Dƒs∏-´n-cn-°p-∂Xv Bt{¥m-t]m-bn-Unb F∂ hn`m-K-Øn-emWv.

CXp ]n∂oSv sk¿t°m--]n-Øn-t°m-bn-sU, slman-t\m-bn-Untb F∂o c≠p-

hn-`m-K-ß-fmbn th¿]ncn™p.

a\p-jy-cnse lotam-t•m-_n\nse _o‰m irwJ-e-bnse
Aan-t\m- B-kn-Up-I-fn¬ \n∂p-ap≈ hyXymkw

hyXym-k-an√

Hcp Aan-t\m- B-knUv hyXym-k-s∏-́ n-cn°pw

31 Aant\m Bkn-Up-Iƒ hyXym-k-s∏-́ n-cn-°pw.

]´nI 8.1

Pohn

Nnºm≥kn

tKmdn√

Fen
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a\p-jy≥Nnºm≥kntKmdn√Hdm-ßp-´m≥Kn∫¨Ipcßv

Nn{Xo-I-cWw 8.9 a\pjy]cnWmaw

sk¿t°m--]n-Øn-t°m-bn-sU
sNdnb akvXnjvIw, \of-ap≈
hmepI-fp-≈h

slman-t\m-bn-Untb
hnI-kn® akvXnjvIw, kzX-{¥ambn Nen-∏n-
°m-hp∂ ssIIƒ

Bt{¥m-t]m-bn-Unb

kqN-I-ßƒ

$ khn-ti-j-X-I-fn¬ a\p-jy-t\mSv G‰hpw kmay-ap≈ Pohn-tb-XmWv?

$ Bt{¥mt]mbnUnb, sk¿t°m]nØnt°mbnsU, slmant\mbnUntb

ChbpsS ]ckv]c _‘sa¥v?

$ slman-t\mbn-Untb hn`m-K-Ønse Pohn-I-fpsS khn-ti-j-X-I-sf-

s¥√mw?

$ Ipc-ßp-Iƒ°v ]cn-Wmaw kw -̀hn-®mWv a\p-jy-\p-≠m-bXv F∂ {]kvXm-

h-\-tbmSv \nß-fpsS {]Xn-I-c-W-sa-¥mWv?

B[p-\n-I -a-\p-jy-s‚ ]cn-Wm-a -N-cn-{X-]mX-sb kw_-‘n-°p∂ Nn{Xo-I-cWw

(8.10) NphsS \¬In-bn-cn-°p∂-p. CXv hni-Ie-\w sNbvXv a\p-jy≥ C∂sØ

\ne-bn¬ FØn-t®¿∂-Xn\v Poh-im-kv{X-]c-amb am‰-ßƒ Fßs\ klm-

b-Iamsb∂v \nK-a\w cq]o-I-cn°q.
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Nn{Xo-I-cWw 8.10
a\pjy]cnWmaNcn{XØnse

apJyL´ßƒ

B¿Un-]n-Ø°kv dman-Ukv

$ a\p-jy-Ip-eØnse G‰hpw ]pcm-X-\- Aw-Kw.

$ B{^n-°-bn¬\n∂p t^mkn-ep-Iƒ e`n-®p.

Bkv{S-tem-]n-Ø-°kv A -̂c≥knkv

$ saen™ icocw.

$ B{^n-°-bn¬\n∂p t^mkn-ep-Iƒ e`n-®p.

tlmtam lm_n-enkv

$ I√n¬\n∂pw Aÿn-°-j-W-ß-fn¬\n∂pw

Bbp-[-ßƒ \n¿an-®p.

$ B{^n-°-bn¬\n∂p t^mkn-ep-Iƒ e`n-®p.

tlmtam Cd-IvSkv

$ I´n-bp≈ IogvØm-Snbpw henb

]√p-I-fpw, \nh¿∂p-\n¬°m-\p≈ Ign-hv.

$ B{^n-°-bn¬\n∂pw Gjy-bn¬\n∂pw t^mkn-ep-

Iƒ e`n®p.

tlmtam \nbm-≠¿Xm-e≥knkv

$ B[p-\n-I-a-\p-jy\v ka-Im-eo-\¿.

$ bqtdm-∏v, Gjy F∂n-hn -S -ß-fn¬\n∂v

t^mkn-ep-Iƒ e`n®p.

tlmtam km]n-b≥kv

$ B[p-\nI a\p-jy≥

$ {^m≥kn¬ \n∂v BZy t^mkn-ep-

Iƒ e`n®p.
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-a\p-jys‚ ]cn-Wma Ncn-{X-]m-X-bnse a‰p Po-hn-I-fn¬ \n∂pw B[p-

\nI a\pjys\ th¿Xn-cn-°p∂ khn-ti-j-X-Iƒ Fs¥-√m-amWv?

$

$

$

-a‰p-Po-hn-Isfbpw {]Ir-Xn-sb-Ø-s∂bpw Xs‚ \nb-{¥-W-Øn≥

Io-gn-em°nb  a\p-jys‚ CS-s]-S¬ {]Ir-Xn-bpsSbpw Poh-Pm-e-ß-

fpsSbpw \ne-\n¬∏ns\ kzm[o-\n-°p-∂pt≠m?

temI-Øp≈ ssPh-ssh-hn[yw ap≥Im-esØ At]-£n®v G‰hpw

IqSnb \ne-bn-se-Øn-bXv ASp-Ø-Im-e-Øm-Wv. F∂m¬ C∂v a\p-

jys‚ CS-s]-S¬ aqew ssPh-ssh-hn[yw A]-I-S-I-c-amw -hn-[-Øn¬

Ipd-bp-I-bm-Wv. CXp-hsc A©v Iq´-hw-i-\m-i-ßƒ \S-∂n-´p-≈-

Xmbpw hwi-\m-i-Øn-\p-tijw AXn-thKw ssPh-ssh-hn[yw ]p\-

ÿm-]n-°-s∏-́ n-́ p-≈-Xmbpw ]cn-Wm-a- Ncn{XØn-ep≠v. hnti-j-_p-

≤n-bp≈ a\p-jys‚ hnth-I-c-ln-X-amb CS-s]-S¬ ̀ qan-bnse Pohs‚

XpS¿®sb C√m-Xm-°ptam?

N¿® sNøq.

{]Ir-Xn-bnse a\pjy CS-s]-S-ep-I-fpsS ^e-amb Imem-h-ÿm-am-

‰hpw Pohn-I-fpsS hwi-\m-ihpw Db¿Øp∂ sh√p-hn-fn-I-sf-°p-dn®v

\man∂v Gsd t_m[-hm∑m-cm-Wv. hy‡n-Ifpw ÿm]-\-ßfpw kwL-

S-\-I-fp-sa√mw ]cn-ÿn-Xn-kw-c-£-W-Øn-\mbn kPo-h-ambn

{]h¿Øn-°p--∂p-≠v. sshhn-[y-am¿∂ Bhmk- hy-h-ÿ-Isf kwc-

£n-®p-sIm-≠p-am-{Xta a\p-jys‚ \ne-\n¬∏v Dd-∏p-h-cp-Øm-\mIq

F∂ bmYm¿∞y-Øn-te-bv°mWv CXv hnc¬Nq-≠p-∂-Xv. Zqc-hym-]-

I-amb Zpc-¥-̂ -e-ßƒ ap≥Iq-́ n-°m-Wm\pw ap≥I-cp-X-se-Sp-°m\pw

a\p-jy-\v tijnbp≠v F∂Xv \mfsØ temIsØ°p-dn®v {]Xo£

\¬Ip∂p.
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1. {]Ir-Xn-\n¿[m-c-W-kn-≤m¥w F¥v Bi-b-amWv apt∂m-́ p-h-bv°p-∂Xv?

a) Pohs‚ D¬∏Øn.

b) Pohn-h¿tKm¬∏Øn.

c) bqIm-cn-tbm-́ p-I-fpsS DXv̀ hw.

d) Pohs‚ cmk-]-cn-Wmaw.

2. t{]mIm-cn-tbm-´p-I-fn¬ \n∂v C∂p-Im-Wp∂ ssPh-ssh-hn[yw cq]-

s∏´sXß-s\-sb∂v kqNn-∏n-°p∂ apJym-i-b-ßƒ ]´n-I-s∏-Sp-Øp-I.

3. a\p-jy-≥ {]Ir-Xn-bn¬ \S-Øp∂ CS-s]-S-ep-Iƒ ]cn-Wm-a-{]-{In-bsb

kzm[o-\n-°p-∂pt≠m? a‰p Pohn-I-fpsS \ne-\n¬∏ns\ CsX-ßs\

_m[n-°p∂p?

4. ]cn-Wm-akn≤m-¥ßsf km[q-I-cn-°p∂ sXfn-hp-Iƒ GsX-√m-sa∂v

Xncn-®-dn™v hni-Zo-I-cn-°p-I.

$ `qan-bnse Pohs‚ D¬∏-Øn-bp-ambn _‘-s∏´ cmk-]-cn-Wm-a-kn-≤m¥w

imkv{Xo-b-am-sW∂v sXfn-bn® bqtd-˛-an-√¿ ]co-£-W- kwhn-[m-\-

Øns‚ Hcp amXrI \n¿an®v {]Z¿in-∏n-°q.

$ a\p-jys‚ ]cn-Wm-a -hr£w Nn{Xo-I-cn -°p∂ Nm¿´v \n¿an®v

{]Z¿in∏n°q.

$ cmk-]-cn-Wm-a-kn-≤m-¥-Øn\v imkv{Xo-b-amb sXfn-hp-Iƒ \¬Inb

imkv{X-⁄≥am-sc-°p-dn®v hnh-c-ti-J-cWw \SØn ]Xn∏v Xøm-dm-

°p-I.
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Ipdn∏pIƒ
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Ipdn∏pIƒ
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Ipdn∏pIƒ
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Ipdn∏pIƒ



IV 

{]Ir-Xn-sb kwc-£n-°q; {]Ir-Xn-hn-`-h-ß-sfbpw

\mw Pohn-°p∂ Np‰p-]m-Sns‚ Btcm-Kyw ImØpc£n-°p-∂-Xn¬ h\-ßƒ°v kp{]-

[m-\ ]¶m-Wp-≈-Xv. IpSn-°m-\p≈ ip≤-Pew, ip≤-hm-bp, A¥-co£ Xm]-\n-e-bnse

{Iao-I-cWw, Imem-hÿm\n¿W-bw, \ΩpsS Blm-c-Øns‚ t{kmX- mb IrjnbpsS

]cn-]m-e\w XpSßn Poh≥ \ne-\n¿Øp-∂-Xn-\p≈ Hmtcm \n¿WmbI L -́Ønepw

h\-ß-fmWv \ΩpsS Icp-X¬.

h\-ß-fnse At¥-hm-kn-I-fmWv h\-y-Po-hn-Iƒ. Hmtcm h\-y-Po-hn°pw AXv Pohn-°p∂

Np‰p]m-Sn¬ Ah-cp-tS-Xmb [¿aw \n¿h-ln-°m-\p-≠v. kk-y-ß-fpsS ]cm-K-Ww, hnØphnX-

cWw. ImSns‚ XpS¿®, XpS-ßn--b-h-bn¬ h\-y-Po-hn-Iƒ°v apJy ]¶m-Wp-≈-Xv.

kzm-̀ m-hnI {]Ir-Xn-bpsS ̀ mK-amb h\-ßƒ, XSm-I-ßƒ, \Zn-Iƒ, h\-y-Po-hn-Iƒ F∂n-

hsb kwc-£nt°≠Xpw ]cn-t]m-jn-∏n-t°≠Xpw  \mw Hmtcm-cp-Ø-cp-tSbpw IS-abm-

Wv. H∏w, kl-Po-hn-I-tfmSv \mw A\p-I-ºbp≈-h--cm-bn-cn-°p-Ibpw thW-sa∂v ̀ c-W-

L-S-\-bpsS 51(g) A\ptOZw F√m ]u-c-∑m-tcbpw {]tX-yIw Hm¿a-s∏-Sp-Øp-∂p.

h\˛h\-y-Pohnkwc-£-W-Øn-\mbn h\w hIp∏v \S-Øp∂ Nne {]h¿Ø-\-ßƒ:

$ h\hn⁄m\ hym-]-\-Øn-\mbn kvIqfp-Ifn¬ t^mdkv{Sn ¢∫p-Iƒ.

$ ]cn-ÿnXnkulrZ hnt\mZk©mcw t{]m’m-ln-∏n-°p-∂-Xns‚ ̀ mK-ambn Ct°m
Sqdnkw tI{μ-ßƒ.

$ h\w˛h\-PohnhnZ-ym-̀ -ym-k-Øns‚ `mK-ambn {]IrXn]T\ Iym-ºp-Iƒ.

$ s]mXpÿe-ß-fn¬ lcn-XhXvI-cWw.

$ Imhv kwc-£-W-Øn\v kmº-ØnIklmbw.

$ ISema kwc-£W]≤Xn

$ lcn-X-h-¬°-cW cwKØv {Inbm-flI kw`m-h-\-Iƒ \¬Ip-∂-h¿°v h\-an{X
Ahm¿Uv.

$ h\-Øn\p ]pd-Øp≈ Bhm-k-h-y-h-ÿ-Iƒ, ssPh-ssh-hn-[yw F∂nh kwc-
£n-°p-∂-h¿°v {]Ir-Xn-an{X Ahm¿Uv.

$ h\-kw-c-£-W-Øn¬ s]mXpkaq-l-Øns‚ ]¶v Dd-∏m-°p-∂-Xn-\v kn‰n-k¨
I¨k¿th-‰¿ t{]m{Kmw.

h\w hIp-∏ns‚ tSmƒ{^o \º¿ :h\w hIp-∏ns‚ tSmƒ{^o \º¿ :h\w hIp-∏ns‚ tSmƒ{^o \º¿ :h\w hIp-∏ns‚ tSmƒ{^o \º¿ :h\w hIp-∏ns‚ tSmƒ{^o \º¿ : 18004254733




	1-6
	79-96
	97-112
	113-122
	123-144
	Blank Page

